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NPEAHCIOBHE

lpesciamieHag BHHMANNIO aHTarenell kiura «Brepetne 5 nngopman-
Ky» — (1EPEAN KHHIE W3 MROrOToMEOH ceprn «HHpopMBRTHEE B TEXHHMECKOM
yYHRUBEPCHTE) X

B ye5ibx anaHeY OAro10BKY AHINIOMHPOBEHHOM CUCLHAINCTA N0 Ha-
npapaenny «HHBOPMETHKE H BLMHCIHTENRHAN TEXHHKE) AUCUMITHHa «Hn-
opMaTuKay BXQAMT B COCTAE GYHAAMENTANLHONO KNS AHCUHIANE, Ona co3-
nger 1coperueckyo $aay AN HANCKEHHA B NOHHMAHNA TAKUX ANCUHIIHE, KaX
«Opranvsaunn IBM H CHCTEM»®, «ANTOPHTMHMECKHE S3LIKH H NPOTPAMMHpPOBa-
HHED, « TEOpHE BETOMATORD H APYTHX COEUMANLHBIX KYPCOB.

OCnopHan 1ETh KHHMH -— HOIHAKOMHTL CTYREHTA ¢ MORATHAMH idopMa-
THKH, HTAOHWIE METOIM H CPEACTEA NPEACTARNSHHA HIPOPMALYN B KONABIOTE-
pax W HIHPOPMALHOHHBIX CHCTEMAX, METONM PEANHIBUHE SPWHMETHYECKHX H
NorHYeckhx onepaimil B LIMQPOBHX APTOMATAX, & TAKNKE OCHOBH BHANYEA ¥ CHH=
1833 norHwecKnx cxeM IBM H HudopManoHHbX CHCTEM.

Cheyer HATIOMMHTE YHTATENO, 4TO TEpMIE «HHGOpMATHEAR Briepatee Grn
HCOONb30BaH PPAHILY3CKHMH CNEIHANTHCTAMY ANS ONpeieiicHHA KOMIIEKTS 38~
naw, CBAIAHUBIX ¢ NpHMeHErHEM 3BM Jna obpaboTa, Xpanenna N NpeoGpano-
pasua pasioobpiaHore Buaa wdopmauMH. ONRAKe STOT TEPMHH He SBIAETCH
oftuenprInansM, TaK KaK pAN cTpak, 8 Hmeano — CLIA, Katana w vexoro-
Phie 18 MHECAMEPHKANCKHE FOCYAIPCTRA — NPHASMHEKHBRIOTCE TEPMAND SKOM-
ViknsTepiibie HaykHn. Buecte ¢ Tem, va Mexyuaponrom Kowrpecce «Qbpaxo-
sanne W undgopmarnkay (1996 rop, Mockaa) aTMenanace, ¥To «HHGOpMaTINS
CEIOANA — IO ONMB W3 BAXKHLX H NEPCrEKTHBHUIX {TOMEX POCTE® MyPOBOH
HAYKH, BOKPYT KoTopoil popMHpyeTca HOBUIH KoMILhekc HayK 06 HpOpManHm»,

UnabHolM NoHATHEM Kypea «HnpopMaTikas ABISETcA NOHATHE UHhpoROro
2BTOMATA KK CPENCTEA ANl {ipencTasncHid v ofpaborin Al0GHX BHAOR Wadop-
MaLHH. ABTOP TNECH NPHIEPAHESETCA KNSCLHYSCKOND (NIpEnenerny, BaeJeHHo-
ro akaieMukoM B, M. Tiymikonbim: «DNexTpoHtbe UwppoBhie MALIWHSE ¢ 1PO-
1paMMHLIM YTIPRBIICHHEN NpeAcTannsioT colSoll npimep opHoro w3 Wawbonee
pnnnpoc-rpanemmx B HACTORMEE BpeMA hpeo(pmsopatencii AvCkpeTHol Wi-
oy it IX NHCKPETHMMH HIH uIonbIMY BETOMATEMHY .




Hpeoucaoeur

Braapax 1.3, 8n 9 eHH Gt npeng LI HHA
HEKDOPMBLMH, METONL KOHTPONS H JAUNTH HRGOPMauHH, 101 matepuan ol
ram na peryvntatax pabor K. Wennona, B. A. Kovensuuxosa. P. Xosutira n up.

Tnanee) 4, 5, 6 W 7 COREPIKAT OMHCEHHE METODOE H ANMOSHTMOB BBINOOHEHHN
BPHGMETHYECKHE ONEPaHIl Ha DEOHMHLIX H DECATHUHLX cyMmaiopax. Hx oc-
nopoll nocnyswy pabotyl C. A. leGeacsa, P. K. Puuapaca, B. A. Measiuxosa
# 0p. Matepsan WANOKEH TaKkim o0panom, yroBbl JOCTHYE MAKCHMAILHOH ofil-
HOCTH COREPARaHA NPH ROIMOKHOCTH {IPAKTHYECKOTO HCMONbLIONARWA PE3yinb-
Tarop TeopHy, TlpH 3TOM HCROALIYETCH wekan runoTeTHweckad FBM. obna-
Natoluad onpeaeneHioll cTpYKTYpol, onncaioll & npamepax.

I'naps 2, 10 » 1) NOCBALUCHBI JOTHYSCKHM OCHOBAM TLHHHIA H CHATETA
UMdipOBLIX BETOMETOR. 3TOT NATEpHAN khurH Gaempyetca ha Tpyaax 1 By,
B. Y. Wecrakoea, 3, Mak-Knackw # op.

B rnasex 2, 11 W [2 nanoweHs HEKOTOPLIC ITOOEHEN TEOPHH UHWOBLIX
AHTOMBTOR, KoTopte HAAYT aancselinies paomHTHe B CLICOHATLHOM Kypoe
«Teopma wihponwx asToMaTORy. OCHOBOH MATEPHATA ITHN AR ABNNIDTCH
Tpyns B, M. Ciywwosa, . pou-fleiimana, 3. Mocia, A. Tuopwa, . B, G-
fAoncKkoTe W Ap. Hvvarens, wHrepecyowmiics Sonce rmyGoko sorpocamy avanu-
0 H CHHTEIR UMBPORLIX ABTOMATOP, HallleT 3TH CBEACIMA B CTICUMANLROH
awreparype. ' JI1n nywulero  ycBOeHHa wartepsana rnasa 12 Aononnena
KOHKPET)HAMM (PHMEPANSH CHIITEIE ABYX YHPABIAIOMMY 26TOMITOR,

1} gcnoBy KHHIY TIONOIKEH KYPE Bekuuti 1o Januiiol NHcavimmime, abnaeseti

POM B TEUESH MK AET B MOCKOBCKOM TOCYNIPCTBEHHOM TEXHHYE-
CKOM yHHBEpCHTETE WMeHy H, 3. Baymana,

Astop



1. FA3JOBBIE NOHATHA HHPOPMATHEKH

L1, Ofmne coexctns o8 nupopmaunn

Lipeaime 80200 ONPRNEANM, YTO TAKOS BLMMHCIMTENLHAA Mawwma. Hiryn-
THBEO IO K10, TO 3T —— CPEACTEO NS ANTOMATHIALMY rtuncaenwil, Omaxo
BHUHCHIHIENLITLIE MALIMHEL HCHOALIYIOTCA HACTONBKO LIMPOKO H N4 PeLISHHA
TaKko O oSIIPNOI O KrYra 338a% (OT BEIYHCASHHA DO COCTABNEHHA MEHIO B pec-
TOPAHE H DK COMHHOHWN MYIHKy), YTO TIOHEBONE BOTHHKEET COMHEHHE B npa-
BHAMCTH HHTYHTHBHOTO ORPRReAcHHA.

3 «Iuwanonconn knbepretussns [20] npupensnoe caeaywomee onpeas-
nenme: «Buvucrwmetsnan moma (BMYy — duzuecrar cucmema (yempoi-
CINGU Nl KOMMAEKC Yompolicma), npeONaIRANENNan JAR MeXanuldijus iy

HEHiH NPORECCS aneop Bpat uNGOpMaR W Bti-
yuegenuin. Taxum ofpazoM, TIOHATHE “BMYRCARTRNLHAR MAWMHAY CAMLIM
TECHEM OOpaIOM CON3AND C NOHATHAMH SHHOPMELARY H KANTOPHTMHYECKAN
obpatorkey.

OGLEKT nepelladn 1 npeapaoBantl B PUIMHCAHTENBHBHX cHeTeMax [Ma-
wHHax) — HpgopMauvA, B 2ToM cMbicne BRMHCIHTENEHYIO MAWWHY (CHoTe-
MY} MOMKHO HAILIBATE HHGOPMALIMOHHOH, B OTINYHE, HANPHMEpP, OT BHEPTETH-
yeekoll cHoTeME, rae ofLexT nepenayn W npeofpaiokanys — SHeprud. Boe
npo , I ALUHE B BEEYHCAN HOH CHCTEME, CBAJANE: HeNoCpea-
CIBEHHO € PRINHYHLINH HHIHUSCKHMH HOCHTENINY WHHOPMANHORHHX CO-
obmenii, w Boe y2iu 9 Gnoky 3Tol cHcTeME ABIAI0TCA diaveckoll cpenod,
B KOTOpOH OCYWECTBARIOTCA HH(OPMAUHOHHEE NpoLlecCe:, CneundHina vn-
GOPMAHNOHIEIX TIPALIECCOD COCTOHT He TONLKO B Niepease HHPOPMaUHOHHbX
conGlenvii macpeacTrom IananHoH dInveckodl cpeatt, wo H B Npeobpanosa-
Hiy, nepepalorke W xpaHeHHH nadgopuuwin. Boe 3To cocramnser npesmet
maykH HndopMatHsH, HudopMarnka npeacramnset cofoil nepasplmnoe
SIHHCTBO TpeX COCTARMBIX TacTell: TeOPHH nepeaaud H NpeobpazosaHud Hu-
dopMaHE; aNropHTHYIECKHX CpeacTs oBpaloTis MHPOPMALUNH H BLIYHEIYH-
TEHBIBIX CPEACTD.




1 B "

Hudrapuaymd ORPEACNSCT MHOWE NPOLECCH B PLIMCHM TenBHON Ma1HHmE.
B camoli oBweii Gopme npouece peulerns 33034y HA BHUHCIHTENLHON MamuHe
NPOXOAMT YEPEs CHENAYIOUNE ITRMLL

— PBOJL HHGOPMALTHH HIH YCTAHOBKE HCXOIFLIX JAHHBIX,

— nepepaloTka WK NpeoSpaIoBaNKe BBENCHNON HHbOpMALLIN,

— anpepenexne peIyBTATOR H BHBOA NepepaboTanHol npopmautH.

BoruucIuTenbHas MalIMHE NOAYYBeT nidropMatio, SanoNHHEET e, obpa-
GRTLIBACT NO JAABHHEIM LICOPHTMEM H HANPRABIACT NOTPEdHTENO (TONL30RNIC-
10) 1AH B apyrHe eweTeMpl oGpaborkm (pue, 1.1).

Pae, L1 Cxena manigonshcrenn ¢ KON

Tepmuet «HHPOPMALAEY HMEET NHOTO OTIpERCICHER. B wHpoKoM cMbicae
WihopMuyuR — OMPaNCeNtie PeanbiOZ Mupa. CYWECTBYET Ohpeneiense Tep-
MHHA B YIKOM unhoprmpe — sobut DENR, REARKONY ofeR-
mox xpunentn, nepedaiy u npeotpasosamm, 063 anpeleneHyn BIKHE VI 110~
HHMEHWA NPOLECCod dYHMINOHHPOBAHNA BLMHCIHTEAEHOH MaNIHRAL].

BaxHuil poripoc Teopuy nepenauw w npeofparosakun HRgopMaunn —
YCTAHOBACHWE MEPBL, KOMHYECTRE ¥ KAYEC TRR HH(OPMALINH,

HuopaaumOnHbe MepB, KaK NPABHNO, PACCMATPHBANTCA B TPEX ACSK-
TAX: CTPYKTYPHOM, CTETHCTHYSCKOM H CEMAHTHYECKOM.

B cTpywryploM acileKye paccMATpHES P N HHpOpME-
IMH H HX WIMEPEHHE MPCCTBIM HODCYETOM HHOPMATHONHLIK EMENTOR il
KOMBHHATOpHBIM METOROM. CTPYKTYpHEHH NONXON NPHMEHMAETCA UM QUEHKH
BOOMONHOCTEH HHPOPMAUHOHHEIX CHCTEM BHE JABMCHMOCTH OT Yonomil wx
TIpHNEHEHA.

Tipt cTATWCTAMECKOM NOAXOAS HCTIONLIYETCA NAHATHE IHTPANHH KaK Me-
pbi HEONPEACHCHHOCTH, YUHTHBAIOWEH NCDOSTHOCTL MoamneHHA W Hidopwa-
THBHOCTE TOrG WIH HHOro cooluermy. CTarmcTHyecknil MODXOR YUNTHIRAeT

(PETHHIC ¥ np HHGOPMANHOHHBIX CHETEM,




&

4 ? MEpE

(‘mam nieckAN GOAXON MOTBONNET BLAETHTE NMONEIHOCTE WIH LIEKHOCTE
RISPOPMIUIOHIOND coobienns.

1.2. Crpykrypaan Mepa awopMauni

Hirpuop f BCErAa VPEACTABANCTCA B BHOE cooDLICHNA. DneMe1 mapHaa
ennimna coolnehvl — civeer. CHMBONBE, CODPAaHHBIE B rpyNmb:, — CAOGW
Coolimenme, (pupMACITHOE B BHDE CAOB HAW OTASBHBIX CHMBOVIOR, BCETDA e~
PeACICA B MATEPHAIBHO-YHEPreTHHEcKoH dopme (3nCKTpHYECKRi, cheTorol,
ey KOBOTT CHI MAUTH M T, L)

Pazmnuan 1 RIGOPMALHIO Henpepblaiyie H ORCKpemnyX.

A
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e, 1.1 Covcoled opencrasmenin HIKROpMaIMN

Wynwuna x{7), wobpmkeninan Ha pre. | 2, ¢, Moxer Suih nipeacTaBIEHS B
nietipeppinior (pre. 1.2, 6) 4 nuckpeTHon (puc. 1.2, 8) sunax. B iienpepbiBHOM
BANE 3TA GYUKIHA MOKET TIPHHHMATD MIODHE BOWICCTREHHBIE JHAYCHHN § JAN-
HOM JLHNBGTIE HIMEHEHHA GPTYMEHTE £, T. €, MHOXSCTEO YHaNeHHi Henpepsin-
noil Pyakumn Geckoneunn. B AHCKpETHOM BHIE PYHKUMA X(f) MONCET NpHHH-
MBI  BEMECTBEHNHbE JHAMEHHA TONLKO NPH  ONPEOENOHHWX  ZHAMEHWAX
aprym:!rra Kandt Gt MATHH MHTEPBAN ANCKIICTHOCTH (1. £ paCCTORHHE MEXKAY
apTYMENTR) He BLIBHPANCA, MHONECTBO MHaeHHH owe-
upe'moi'i q;ymuuln ANR 3AAHHOTO NHANBGOHE WIMeHeHHH apryMenTa (sciy ox
He Geckonemapii) GYAST KOHEUHD {OrpanMEHO).
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TlpH HCNONLIOEAHNH CTPYKTYPHBIX MEP HHHOPMAUNH YUNTHBAETCA TO/bL-
KO AMCKPETHOE CTPOGHHE COOBEHHA, KONHHACTRO COMSIHEALMXCA B HEM Hi-
OPMBLHORHE MEMEHTOR, CAR3SH MEXAY HHMH. [TpH CTPYKTYPHOM HOAXGAE
PRITMMYAIOTCA FEOMETPHNECKBA, KONGHHETOPHEA W AUNHTHEHAN Mepti HHpOp-
MEIEHH,

TeoMerpuseckun Mepi: NPEATIONATBET WIMSPEHHE 1IADAME]PA | 2OMCT]HYC-
cKoll MOAEAH HRPAPMAHOHHONO cOOCUEHNA (DAHHE, IOWBAH, oﬁ'bena nT. o}
B MckpeTHbix eatrnuax. Hanpumep, reomerph il Monenbio nHdgopaaTIHN
MOMET GrTE SHnHE eAMBHIHOH mivHe (pHe 1.3, g -—— opHOpaspaMIve CHOBG,
NPHHHMEIOLISE 3HEMeHHe ) Han 1), Kiagper (puc. 1.3, 6 — AyxpaipagHoe cho-
2o} win kyG (pue 1.3, ¢ — TpexpaspaaHoe cnoBo). MakcHMATBHO BO3MORUOE
KOSHUWECTBO HHGOPMBUYH B IAJIAHHLX CTPYKTYPAX ONPEaenacT HHOOPMEIHON-
HYH? EMKOCTE MOASAH (CHCTEME), KOTOPAN (NNICJICINETCA KBK CYMMA ANCKPeF-
HBX THA4EHHH HO BCEM WIMEpENHAM
(koopaMHaTaM).

B xomGunamopnoil Mepe KomaHye-
€180 MufOpMAUYN ONPEAENNETCY KBk
“HCN0 KOMOHHAUMEH ANEMEHTOB (CHMBO-
1% nos). Bozmamsioe konkectso widop-
i %3 MAUMW COBMAJAET ¢ WHCIOM BOIMOM-

HBX COMETAMWE, DEPECTAHOBOK W
passeweHHii anemerros, KowmGumwpo-

Puc, 1.3, TeoucTpiccian Moscas BAHNE CHMBONIOB B CAOBAX, COCTOAMIX

WihopMBIsE Toneka W3 0 W 1, MEHNET 3nadenHs

cnoe. PaccmoTpum aBe napw CRob

100010 w 001 10F, 011101 « 111010, B uux nporeliela nepecTaHoBkd Kpalnny

paAR0R (HIMEHEHO MECTONONDXSHHE FHRKOBOTO PAIPAAA B YHCAE — (1epeTie-
C&H CNERR Hanpaso).

Aodimmmanan wepa (wepa Xapman), B COOTBETCTBHH ¢ KOTOPOH KONHUSCTBO
HEDOpMAIY HIMEPASTCA B NBOHuHLX enymivupx — Ourax, — nanburee pac-
npocTpaneia. BRolTrcs nousTHa rayGHHe ¢ W AW & uHcia.

Tayfung q wecaa — noiu [ { ) My x 1R
npeox sighopmarpm. B wamnbili T BpEMEHH D YeTCA 10MKO
ONMH KaKOH-NHGO CHMBON.

Hauna n wueag — xoAuvecmeo nosisdi, Reolxodumnly u o IHONNBEX
ORR NpeOCMAsRENUR NHCER JUOINNOL SETUNLNDE.

B ra. 3 nonsrse rnyGuHi umcna Gyper TpancopMMpOBEHG B MOUATHE
OCHOBAHHA CHCTEMbT CancneHny, [py suapHHEX rayGie ¥ MG SHCHE KOJIH-

HECTRU WHCEN, KOTOPOE MONGIO TIPEACTABNTE, N =g" . BennynMa N He ypoGua
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AN ONEHKR HIMPODMAUHOHHON sMKocTH. Brenem narapriasmieckyio Mepy, no-
INOHAICUIYIO, BRITHCIA Tb KOVRYECTBO HHGOPMBIAN, — GHT:

I(g) = log; N = log, g. (.1
Cncackaresneno, | 64T widopMRIHH COOTRETCTRYET OOHOMY JNEMEHTapHD-
M) cobinty i, Kolapoe MoKt NpoHIoiTH LAk e npowsofiti. Takan mepa Koan-
uecina HndopuaILH ya0tHa TeM, ura ona of AHBAET Te ONEp
popath Mepodi Kak wHeaom. KoNM4ecTEo HEOPMAaLRY NiDH 3TOM 3KEHBANCHTHO
KOIHIECTBY ARIUTHX CAMBONOE O wan 1. TIpH HANHWHH HECKONBKHX HCTOUHN-
*OB HHOPMALIHH OB LEee KONHWECTBO HHIPOPMALMHK

Ky G20 -oen g} = K )+ Haga )+ 4+ G ), (12)

tae Jig, ) - - kONHUECTRO HHBOPMAHH OT HCTOUNKKE K.
Jinappmuueckan Mepa MHGOPMALNNA NOIBONKET WIMEPATE KANHYECTRO
HIOPMATILH 1 HCITOMBIYETCA HR NPAKTHKE,

1.3, CrarucTiveckan Mepa REpopMAILEH

13 cratncrayeckoli Teapun undiopmaimn esoantca Gonee ofwan mepa ko~
JMIOCIBA HHGOPMAUNH, B COOTBETCTBHH ¢ KOTOpOH PBCCMATPHBAETCA MG CAMO
cobbirve, 8 wndopwmatA © ReM. Jtor wonpoc TnySoxo npopaboran
K. 1emuonzonm B paGote «H3bpanHuie Tpyas no TeopuH shdiopmaiui». Ecnu
WOABAREICA CODBIIEUNE ¢ H3CTO BCTPEUBIOEMCA COOBITHH, BE(ONTHOCTE TLOAB-
HEHRA KOTOPOFo (NHIKA K SIMHALE, TO Takoe cooGlleHNe ANA MONYMAETENR Ma-
JHhOPMAINBHO. CToMb e MANOHHPOPMATHBHE COOGLIEHNA O coBuITHRX, Be-
PORIIIOCTL TONBICIHAA KOTOPBIX GMIka K Hymo.

ColLTng MOKHO PACCMETPHBATL KaK BOIMOKHLE HCXOAR HEKOTOpOTO
ONBITA, WPHYEM BCE HEXONW ITOTO GMLITA COCTARARIOT aHCaMONL, WY TIONHYIO
rpyitiey cobbrmail, K. LeHWOH BEEN TIOHATHE HEONPERENEHHOCTH cwryaunu.
HNKAKINEH i UPHIECCE ONbITR, HAIBAR &€ JHTP A, 3 ecTh
KOIHMEC] BN TN MEPE ST HEONPAALNSHHOCTH H, mmomubm, wdopMaTyn-
HOCIW, KOTHHICCTREINIO BUPMKBEMAN KAK CPEANAR PYHKUNA MHOKECTRE BEposT-
HOCTCH KEAKIOIO HI RBOTMOKHMK HCXOA0B ONBITH,

TlveTe nMegica N BOTMORHEIX HCXOAOB OMLETS, H HUX & pRIHKLX THIMOB, & i-A
HEXOA NOBTOPAETCA A, PEI H BHOCHT HHPOPMAUHIO, KONHISCTEO KOTOPOH OLe-

fineaercd kax 1, . Toraa cpepan HudopMauma, A0CTARNACMAR ONHHM OMETOM,
To=mfiemdy . a0 )N (1.3)
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HO KoAH4ecTEO HIMpOPMAIHH B KINIOM HCXORE CBAJAHO © R0 BEPOATHOCTHIO
Fi M ebipaxaetcs B ABOHMHBIX emwHvuax {BwTax) kak [ = log,il/p,) =
= —log, p, . Torna

I =[m(=logy Py} + ...+ e (~log; pJYN . L4
Bripaxehue { | .4) MoxHO JanHcaTh TAKKE B BHAE

, . M,
by = “,d‘.'("ﬂlz p.)+w’(- log; py) +...+ —A&(—losz a)- a5

1lo ersowesmn #f ¥ mpepcrannsior cofoli MacToTh) NOBTOPEHA HCxonoR,
8 CIROOBATENLHO, MOTYT GbITh JAMEHEHM HX BEPONTHOCTAMMK. &, /N = p, | 10~
FTOMY CpeaHAa Hinpopmauns B Surax

fq = p‘(_|081 pl)+"'+ Pl(_losl p.l)!

3
fw=—z;p,log;p,=ﬂ. (£.6)

TMony4eHRYIO BEAHHY HILIBAIOT 3HrponHedl o obosnasaoT obbiio Gyk-
pohli H. IHTpoItHA oBnanaeT CReayIomHMY caoficTRaMM:

1. DHTPONNA BCETIA HEOTPHUATENBHA, TAK KAK JHAHEUHA BeposThoctedl Bbl-
PROKANITCH BENHYWHAME, Fe NPEBOCKOAALIAMH EMHENLY, 3 HX NOrapHhNE —
OTPHUATENLHBIMY WHCIAMHY HAH HY/IEM, TAK YTO Wit cyMMH {1.6) — negipn-
(ATEALHEL.

2. Duyponua pasha HyJHO B TOM KPafileN Chyuae, KOTAZ O0HO W3 P, PRRHG
COMENLEE, B BCE ocTanpHie — Hymo, 210 Tor cayyali, karaa of onshe nan Re-
NHYHKE BCE WDBECTHO JAPAHES H PEIYALTAT HE JaeT HOBYE) MEpapMaLiiL.

3. uTPOonHA UMeST HARGONBUICE SHAMSHWE, KArda BCE BEPOATHOCTH PABHE
menay cofofi: p = p, =...= p; =1k . [py aTom

H=—log,(/E)y=log, k .

4. Dutporna ofvexra AD, cocTodrMa koTopore obpasyinTen coRMecTHORH
peanusaunedi cocronrmii 4 v B, panka cymme 3HTponHl WeXaanbX ofbeKkTo A
n B, 7. e. H{ABY= H(A)+ H(B).

Econ Boe coBbiTvd paBHOBCPOATHE] W CTATHCTHHOCKH HCIHBHCHME, TO
OUEHKH KomecTen Whdopmanud, 0o Xepran v Llenxony, comnaimor. 1o
CEMAETEALCTBYET ¢ NQMHOM HCMOABRIOBAHIN HRPUPMAMOBHOH eMKOCTU L1CYE-



i€ € MERT undoy

Mul. B cnyvwae nepabHwx neponmmli xonHuecTo Whpopmaim, no Mlennony,
Metibine RHdIopMaLH H CHCTEMB!, MakcHNANEHOR IREMEHHE SHTPO-
uni JICTHEAETeA NpH p=10,5, KOTA3 ARa cOCTOAHHA paBHORepoRTHE, [lpy Be-
poaticcrax p=10 wn p=1, 4TO CODTBETCTEYCT NI HEDOIMOKHOLTH HAH
HOIFLTE 1OC TOBEPHOGCTH COULITHA, INTPOTIA paBHE HY I,

Konksec Feo MpJOPMAIHH TONLKO TOFIA PARHD TP KOrga P
HENENHOCTb CHIYAIINY CHHMAETCR TINHOCTE. B oGLuem cysae HYKHO CUHTaTS,
WO KOMMIECTRD WHPOPMAUMH SCTH YMEHBIICHHE FHTPOTMH BLNENCTENS ONTa
AAY Kakoro-wlo Apyroro axTa nosaansd, EcH heonpeaensnHocTe CHIMAaLTCA
THMNIOCTBN, TO KRDOPMBLNA panhe SHTponwn: = H .

B cnyvae MenaiHoro paapeulends NesT MECTD YBCTHHAN HHOOPMaund,
ABNAICIAANCA PATHOCTEIO MEKAY HAYANbHOH # xoweunwol 3wTponmedi. [=
=4 - 1,

llauGuapmee KONMUECTEO HHGOPNALYY NONYYBETCA TOFAR, KOTAA HOMHO-
CIBH CNHMAETCA HEONPEASIEHROCT,, NIHTEM T8 HeonpegeneHHoCTs Gsina Han-
Guibmeii - pepos1HOCTH peex coburmull Guine OAMHAKOBH, 310 COOTRETCTRYET
MAKCHMANLAD BOTMOMHOMY KONHYecTBY wunbopmauun J', oueHwsacmomy
mepoii Xapram:

1" =log, N =log,(i/ p)=—log, p,
1ae N — uncno cobumail, p - BEPOSTHOCTE HX PEAINIALMA B YCAONHX paB-
11041 DEPOA Mot 1H COBBITHE,

Takum ofpasos, I' = H_, .

AGeontornas wxSurounocts Hudopmaunn D, npexcrannser cobodi pas-
HOCID MERIY MAKCHMANBHO ROIMONHEM KONHYECTROM BRHpOPMAIHH W 3HTPO-
wel: D, = '~ H wm Dy = H . - H .

[lone3yIoTea TRIOKE NOUNTHEM OTHOCHTENLHON HIGHITOUHOCTH

D=(H  -H)H ... {17

1.4. CemanTuutckas Mepa B OPMATHN

Boiqucantenashsie sMawnnet obpabaTeieaer 1 npeolpaayior nedopumatMio
PAIMOrD CONEPMANHA — OT YHCNOBBIX AAHHBEX [0 COTHHCHHA MYILEH H CTHXOB,
Ren 4rma wnopmauns woGpasaeTea cooTRETCTRYIOWHME cHMBONEMH. Ouevka
CONEMKARHA PAHUXAPAKTERHGH HIKHOPMAINH —— BeCcbMa CoXKHaN npolaesa.
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Cpeny CENAHTHYCCKHX MEP HaHGQICe pacnpocTpanensl Coacpxm elk-
HOCTL, NOMMYECKO? KONHWECTED, LENEcoCOPasHOCTE H CYIMECTREHHOCTE HH-
dropreaymn.

Codepacamensiocnte CoDLTHE | BREPAKACTCH YEPEs GYHKUHIO MEphl
N} — ConepKATENLHOCTH er0 ATPHUARNS. OUEHKA COREPIKBTENBHOTTH OCHO-
BAHA KB MBTeMaTHueckall NOrUKe, B KOTOPOH NOTHYECKHE YHKUMR HOTHINK-
e (i) W nowHocTH m(l) wmeroT fopMantHoe CXOACTBO ¢ hYHKUHAMH BE-
poatHocTel cobuua p(f) H aHTvcobeITHA g(f) B TEOpHH BepoATHOCIEHl.

Kax H meponTrocTs, CORSPAATENLHOCTE CODBITHA HOMEHSEICA B FIpEAe/Iax
0N,

Josuvecroe xomvecmoo WAPopNMAUMHA T, CXOHROE CO CTATHCTHYIECKHM
KOMIICCTEOM HHGOpMAHH, bl TR 110 BHIPBIKEHHIO:

Ly =log, [ifm(#)] = - leg, w(f).

Ornnavie cTarncTHyeckoll ousHkH oT Horvaeckoll COCTONT B 10M, Y1V B
NEPBOM CTYMAE YYHTBRAKOTCA BEPORTHOCTH PEATHIBLMN TEX HAH HHMX cOlm-
THIHL, 4TO NPHENHEBET K OUEHKE CNBICTA HINOPMALIAH.

Ecnan wiOpMBIHN HCTIONLIYETCA B CHCTEMAX YHPARAEINA, 10 €C Moles-
HOCTE uenecoobpmHe oueHHBATE no ToMy MpdexTy, KoTopuill oa oxAILIRACT HA
PeIYNLTAT YNPARIEHNHA.

Mepa yerecoofipaznockin WRGOPMELIRY ONPEOEINETCH KAK HIMEHSINE Be-
PORTHOCTH ZOCTIDKEHHA LR DPH ROSYWEHHH JOROIHETEIN0R Hndopmaums,
Moayuetan MHGOPMAINA MOReT S6ITE NycTOH, T. & HE HEMERATE BEPOATIIOCTH
JOCTIKEHHS UENH, N B FTON Clywse 8¢ Mepa pasHa Bymo. B npyrix crywanx
DonyueHnas HHPOPMALHA MORET WIMEHATE NOMWKEHHE AE1A B XYAWYIo CTopo-
HY, T. €. YMeHbUIYTS BAPORTHOCTS MOCTHCEHN LIENH, H TOTIR oxa Gyaer newmi-
dopmbuneii, BMepAOElCA OTPHUBTENBHBIM JHBYEHHEN KOIHYECTBa Hadop-
wauud. Hakoneu, & GOBronpHsTHOM CAyuse ROAYWRETCT  AODpoTHEN
HHpOPMAUNS, KOTOPaA YBENHYHRIET BEPOATHOCTE NOCTHKEHHY BEAY H niMeps-
€Tes NOAOKHTENbHOH BEAHYHHON KanwecTsa HHOOPMBLAH,

Mepa uenecooBpaznocTh B obuteM BUAEC MOXET SITL AHAIHTHUSCKH Rbpa-
EHA B BHAS COOTHOUICHHA

f...=los=p1—los:po=1oszf'-, 1.8)
(]

rae p, U p — Hawanukas (a0 donyueHwR HRGOPMAUHY) ¥ KOHEUHAR (Trocne
nonydeHnA Hidopsan) BEPOSTHOCTH HOCTIIKEHHA LICAY.
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Chenyer pasinyarh CYMISCTHEHHOCTE CAMOIO cODWTHA; CYLUCCTBONHOCT
BPEMEHH coBeplierHa cobuiTia win o HaBniderma (paMo—noanno—
NOMENT); CYIIECTBEHHOCTS KOOPIHHATE COBCPLIEHHA COBLITHA.

Hameperne HEKOTOPONO MAPaMETPA X MOXKHO XApaxTEpNIOBATL HECKONL
KHMH QYHKUHAMN BEIHYHHBE X BEPOATHOCTHIO P{X), NOTPEIIMOCTBIO HIMEpE
HHA E(X) H CYUIECTREHHOCTLIO o{x). Kamnol wy >7vx dyHkuMA MOXHO NOCTR
BHTE B COOTBETCTRHE OlfpeleNeHHyld Wepy Hmpopumumm, Mepoli Xaprm
OLENHBASTCA GYRKUHA MOTPEWHOCTH € NPH (PHKCHPOBALHBIX IHBMEHHAX dyHK
LWH BEPOATHOCTH (p = conist) W cywecTaernoctn (¢ = const) . Mepoil Lennos
OIICHHBACTCH hyHKUMA BEPORTHOCTH (P = Yar) NpH GHKCHPORBHILIX IHAYEHHT
dynkii ForpewHOCTH (£ = const) W cymecTaentocTH {c=const). Mepa cy
HIEC FBEHHOCTH OTHOCHTCR K CHTYBLMY © (GMKCHPOBAHHLIMH PYHKUMAMH nic
rpetnotTA (€= CONSt) M BepOATHOCTH (P = const) . Moudio BBeCTH dhyrxuy
CYINEC TREHIIOCTH! ¢, , JRBHCAIUHE OT X} €, , €y, 3ARMCAUHE OT Bpemenn T
tpoc fpancyba (karana) N,

L5. lipesfipaiosanie andopmanna

HirbopuauMonkot cooluenne BCEMSR CENIAHO © HCTOUHYKOM HHGOpME
R, VPHEMHUEOM HHGOPMAIHH M KAHANOM NepelaiH.

JIHCKpe (bl COOGLEHNA COCTORT #3 KOWEMHOTO MHOMECTHER JIEMEHTO
COTIABAEMBIX HCTOUHHKOM AOBATENLHO BO Bpesmenn. Halop anemenro
(CHAMBOIOR) COCTABNNET ANJABHT HCTOUHHIE,

ITenpe peisnue coobiurenns 35M0TeR kaxoli-1wbo GHaveckol sennunpol
HIMEHNOIEHCE B0 apenery. Tlonyuenyie KoreYHOTO MHOKecTRE CoolLuennii 1
KOHETHWMEH HpaMEXYTOK BpEMEHH DOCTHIBETCA NTyTeM ducxpertdaipn (0 np|
NetH), Kearntosarua (no ypormo) {cm. pue 1.2),

B Gonsunhctee Cryaen HGOopMBLEIa © NPOTEKAHHA TOMO HIN WHoro dh
™ 0 IPOUECCH BrpabaT COOTBETCTRYKAUNMH J3THUKIMH B BHS
CHTHANOB, HENPEPRIBRD HIMEHAIOLYXCA BO Bpemewy. [lepexon oT ananoropos
IpeACTANICHNA CHIHANE K UNdPOROMY JEET B PAIE CAYMBEE INGUHTENLHAR A
HMYLIECTRA IIPH IEpeLase, XpaveHHH 1 obpaGoTxe Hipopmawsm. [peoGpason:
HHE OCYMECTEIAETCA ¢ MOMOWbIO CIEUHATBHBIX YCTPOHCTe — Rpeobpasonam
el HETIPEpHBHBX CHIHANOR W MOMET GtiTe BHINONHEHO AMCKPeTHIWEN I
B{IRMEHN M KBAHTOBAHWEM 110 YPOBHIO.

PACCMOTPHM PAZIOBHIAHOCTH CHIHANDD, KOTOpbie ONHChIBATCH GYHI

aued x{¢).




1 Bazoasie nonsmich windopramuru

1. Herpepriphan GyHKUMA HenpepbiBHATO AprymedTa, JHAUCIHA, KOTUpLIE
MOTYT MPHHWMATE DYHKIHA ¥(f} # APFYMEHT f, ANONHAIOT fIPOMERYTKN
(Xoas Xug ) ¥ (=T, T) cooTRETCTREHHO.

2, Henpepriouan YHKUMA NHCKPETHOrO aprymeitra. JHaucHHs (yHwimm
x{f) ONpENENAOTCA IHWL HA JIHCKPETHOM MUOXECTES THAYCHW apryMenTa |, ,
i=01i12, ... Benwunna x(f,) MOXET NPHHRMBTE MODCE 3HAYEHME B DHTCP-
BRIE (X s Ya) -

3. MuckpetHan GyHKUMA HEHPEPHEHONO ApryMeHTa. THRweHHi, KUlopse
MOKET MPHHHMATL (yHKUNA  x(f), oOpEayloT INCKpeTWGIH pan uicen x,
Xseees Xy« TrtAuCINE ADFYMEHTA £ MOXET SbiTs MoG6IM B v repeane (-7, T')

4. NuckpeTHan GyHKUAA AHCKPETHONO ApryWeHTa. THaneHNA, KOI10phie M-
FYT HpHEHMETS ByHKIHA X(1) W apryMenT 7, o5 paTyIoT DHCKPETHIE DAL THegil
X Xgeeen Xy M I By 6, SANDIEMIOLINE HHTEPBAIILE (X, X ¥ (1.7
COOTBETCTHEHHO.

Mepeaa w3 paccMOtpeIthbbl pAIHOBHANOCTEH NP SN IEIPE]AIBHEIM
CHIHANAM, BTOPEN H TPETEA — JHCKPETHO-HEHPEPLIBHLIAL & TETBEPIAN - -
KPETHLIM CHIHANAM,

Onepaumio, NEPEBANAILY IO HITPAPNALIRD HERPEPHEBNONG Bijia B HINGUPMA-
OHIO AHCKPETHONO BHIE, HAIBBAIOT KBGHTORAHHEM N0 BPEMEHH, HIH NCKpE 11-
samvedl, CneonaTebto, AHCKPETHIAMHA COCTOMT B MpeoDpasoBAHH CHItaNa
M) HEAPEPBIBIOTD APIYMEHTR f B CHIHAN X({,) JMCKPETHOLC apiyMena /,.

Knarosanye no YpORHK) COCTOMT & NpeaGpasoBanyy RENPEPHBHOID MO~
RECTDA JHBUCHWH CHIHANA X(1) B JMCKPETHOE MHROMECTBO IHAUCUM v, .
k=0,1,...,(m~1)% x; € (X, ., Xpy ) {TPeTH BUD cHrHANA).

CopsmecTHOE TpHMEHEHHe onepautil AHCKPETHIAUHH W KBBHTORANNA 1O
YPORHIO TI03BONAET NpeobPatonaTs HENPEPLIBHLIA cHINAN ¥{f) B AvcKpeT il no
KOOPANHATEM X H [ (PeTBEPTAN pIIHOBHOROCTE).

B pezyntTate pHCKPETHIAUNY WCXCAHAS GYHKUNA X({) JAMENASTCA COBD-
KYIHOCTEID OTRERBHMX 3HaueHHH x(7 ). T1o 3navernam dyaximd Xf,) Moo
BOCCTANOBHTS HCXOANYIO DYHKUMC X(7) ¢ HEKOTOPOA NoTpewnacThio. Tyik-
LHID, NONYYEHHYIO B PEIYILTATE BOCCTAHORICHHN (HHTEPRONALMH) (10 JIBNEHH-
M x(f,), Gyaem HI3LBATY GocApoudsodmyel n obosHauate F(Y).

Npy AncKpeTHIALHN CHIHANOB NPHXOMHTCA PELLIATS BOMIPOC O TON, KaK uace
TO COGOYET NPOBOAHTS OTCMETH (HYHKUHH, T. €. KBKOB 2omKeH Owrre war auc-
wpeTHIaUHN Af, =7, ~1,_ . [lpn mansix wiarax gHcKpeTHIAUHW KONMMECTBO OT-

i}



15 Mpeo;

-
ey Lo Sl

cueTop PpyHKuMH Ha oTpesks 05paboTkn SyaeT GONbULHM H TONHOCTL BOCHPONI-
BefteHun — BucoKoH. TIpH GONLUIMK WaraxX NHCKPETHIALNN KONHYECTED DTCYE-
TOD YMEHLINRETCA, HO NPH 2TOM, K3K NPABRIO, CHYDKBETCA TOMHOCTD BOCCTAHOR-
Aeuud. OnTUMAnsHOR ABIRSTCA TaKan PETHIAMMA, pan ob DT
NPERCTABACHHE HEXOAHOTO CHIHANA ¢ IALAHHOH TOUHOCTEIO NPH MHHHMANLHOM
KOJIMYECTRE OTCUETOR,

Metonl gHCKPETHAZUHH H BOCCTAHOBMEHHA HRpOpMausM KnaccudHumpy-
KA 8 MBHCIMOCTH OT PETYNHDUOCTH OTCHETA, KPHTEPHE OLEHKH
AMCKPETHIAUHN W BOCCTAHOBMEHYA, BHOA GaancHol dyRKUHH, npHHUMAR Rpw-
DRHKEIHA.

"1 ¥napHocTe 0TCHE1a ONPENENAETCA PABHOMEPHOCTEIO JHCKPETHIALNN,

JIMckpeTHIAINA HALMBAETCA panHoMepHol (pHe. 1.4, a), scon anvHTensHOCT
uiicpranos A, =const pa Beem orpeixe obpsforku cwrvana Metons paeno-
MEPHOH NRCKPETHIAUNH WHPOKO NPHMERAIOT, TAK KBK ANTOpHTME H BNNapaType
AR HX PEANWHLEM ACCTATOMNIO MPOCTH. QNHAKO NPH ITOM BOIMONI THENW
FEARHAN HHREFOTHOC TR OTCHETOB,

x x
N
Mo o
T | ¢ | ‘
EETYEYTL bitply by by £y ¢
a [
Prc. 1.4, Civocols b

P .

Jirckpernsaid HazhmaeTeA HepasHoMepuol (puc, 1.4, 6), scan pavmens
HOCTh HHICPBANOS MEKAY OTCIETAMH Af, pasnHune, T. 8. Af, = var. Bugeamo
HBE TPYItL Hep X QOB ANANTHBHEIE W NpoTpaMMHpyesule. T
/I RITRX METORAX umepnaﬂu Af, HIMCHANTCA B 3ABHCHMOCTH OT TEXYIWEn
MCIrelina mapanetpos cHrdanon. [py nporpaMMHUpYEMBX METOLAX WHTZPBa
J Af, Msensoica amGo onepaTopoN fOCTY i
dor , AN B COOT ¢ 2apanee YcTaHoMeHHOA nporpamMoli paboTil

KpHicph Ouetixd TOMHOCTH JNHCKPETHIAUHH CHIHAMA mwSHpaIoTCA nonty
HATCHEM MIKIPMAUML H JABHCAT OT YENSBOrs HCTIONLINBAHUA CHIHANA W DO
sMumknocied annaparnoli (nporpammuoeli) peanvsanm. Yawe Lpyrvx HCnoas3y
wica  kpuicpil  panGoneiere  OTRNOHEHMN,  cpeAREXRARpATHWECKWH
HINEC pAktbIi B BEPORTEOCTHEIN,
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1 1. 5 P

THn GasucHX (APHEAHACAIOMKY, BOCOIPOHIBONAWNY) GYHKUHA B OCHoB-
HOM OnpesenseTca TpeGoBaHHAMH ONPaNHMEHHA COXKHOCTH yCTpoiicTs (npo-
TPaMM ) AMCKPETHIALHH H BOCCTRHORICHHA CHIHANDS.

Bocnpotrapoasmwme drymxiii v(E) oSBMMHO COBNBARIOT C MPUOILNICAIOtRIMY
PYHKIHAMH 2(f), XoTH B ofieM Cyuae OHM MOTYT OTIHYATECA APYT OT ApYra.
Yalke BCEro /LA SUCEPETHIALIMH H BOCCTAHOBIEHHA HCMONL3YIOT pAakt Dypre v
Korenutikora, ttonusoMid YeGuwena n Jlexanppa, crencuuuie NOARIFOMM.
bytiEunn Yonisa 0 Xaapa, runepreomeTpHueckne (pyHELHH.

Flp# paBHOMepHON IHCKpETHIANHN WAr A¢ W Y4CTOTA OTeueTos F, — wo-
cloAHible BeAH4HHBE (pHC. | 4, @) Motenh pasioMepHoll QHCKPETHIAUNH OYeHh
XOPOIIto HOAXOAHT K MOLENH CHHAPOHHLIX aptomaros. Teopema Kolenningona
NOSRONKET OCYLUECTRAATE BEIGOP LIAra AHCKPETHIALHN, HTO CYHMECTBEHNEM Of-
PETOM MOXKET 110BAHATL HA KINTHYECTEO H CKOPOCTH NOCTYHNEHHA HilpopMalmm
ana obpaborxn,

KpautoBanue ne ypoBHN COCTONT B NpeolpaloBanMi HelPEPRIBHBIX 13-
yeHHH CHFHANA X(f,) B MOMEHTM OTCHETA {,, B IHCKPETHEIE THaveHHA (pHe. 1.5).
B conTBETCTRHH € FPAPHKOM HAMCHEHHN $yHKUMH X(f) €e HOTHHHBK MIAUCHHA
NPEACTABIAKOTCA B BHAE SADAHES SANAINBIX NHCEPETHLIX yportel [, 2, 3, 4, J
HAH G, DYHERHS B HOMEHTH OTCHETa MOXKET JANARATHCA HIH TIHILG ( tHAve-

‘ HHE Xx; -— ypopeHb ). MIH ¢ Hexoropoil wo-

: Er " TPEMIMOCTBIC (IHAMEHHE X, — YPOBEHL 2. THa-
' 4eHHe X; — ypoBemb 6).

Xy KeantoBabwe Ao yposHio Momer Guilk pan-

LA oen e PHMM H Hep pPHLIM B TH oI

BenHuHHLt wara xeauropativg. Mloa warom (mi-

P A Y pBANOM) KBANTOBAHNA O, nOHWMASTCY pas-

Puc. 15 K e HoCTh 8, =X ~X., Ill& X, X,y — COCCAHNE
I YPOBHH KB2HTOBAHMWA,
YposeHt KBaHTOBAHHA Z/N WAIHIT & ‘Bidge-

HHA CHTHAM X({) MOMHO BMpBIHTE BYMA Chocofamu;

1) curnan x(1,) OTOXMESCTENACTCH ¢ GADKAHWHM YPOBHEM KBAHTORIHHA,

2)curHan x({,) ovoxpecTaanercA ¢ GnuaalinM menuuiHM (in Gonns-
HM) YPOBHEM KBAHTOBIHHA.

Tax kaE B npolecce NPeeGPatOREHNA JnaYeHle CHana X(f) OTolpokaer-
€4 YPOBHEM KEAHTOBBHHA X, , & KIGKROMY YPOBHIO Bt MOXET GbiTh Noc1aBnes B
COOTBETCTRHE CBOH HOMEp (MWeN0), TO NPH NEPENAYE HAH XpaneliHi Hinpopma-
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1.5, Mpeobpazosamie wwdoprarun

UHH MOXKHO BMECTO HCTHHHOTG SHAYEHHA BEMTHUWHIB X,, HOTHWILIOBATL COOTRET-
cTayiomee yHeno s HeTHHHOE InaveHte YPoBHS ERIHTOBINHA NETED BOCCTAHD-
BHIL, 31 Macurral io wrane x. JAng apencrasnends m yposiel KpaHTOBaHHA
€ NOMOLLLI0 He3GLITOUHOTD paBHOMEPHOTO Kola Notpelyercs i = log,m pay-
pinoe. Taxoe npeoSpatopaHie CONPOBOMIACTCA LIYMAMH WITH NOTPEWHOCTLIO
KBAHTOBAHHA. lorpewHocTL KBAWTOBAHHA CBA3AHA ¢ FaMenol HCTHHMHOO IHa-
YEHHE CHrpana x{/,) HHEM, CTEYWU\HM Y ) KBAHTOBEHHE X, .
MaKcHMaNbHaA MOTPEUHOCTE KBAWTOBANHA JBBHCHT OT CNocoGa oToXIecTRNe-
HHA CHCHANS C YPOBHEM KERHTORIHHA. JUIA Neploro HI PRCCMOTPEHHLIN CHOCD-
Gor ona pappa 0,55, par sToporo — §, .

Yenm MEHLING WAT KBAHTORANHA, TEM MEHbIIE NOPEUIHOCTD KBAHTOBANAA,
Monaw iipHHATD, 4T0 DOMPEIHOCTL KBAKTORAHNA B NPCHUTAX LKA KPaHTOR-
HHA HMCET PABHUBEPORTHLIN KON pacnpelencusd, T.e. Mwloe IMauCHHE
(yHKUMM B npeaenax wara GyAeT PasHOBepOATHEIM.

TlanGanee 4BCTO HCTIONLIYIOTCA CTEMCHHBE anreGpaHyeckHe MOSTHHOMb

o
sHma F(f) = Zu,t‘ o i I CTENeNlb NOIHHOME, d, — NEHCTBHTENLHBIE Kot~
redb
durmenrer. H1 yore wacca gyHkimil anGonse NOIHO HCCHENOBARO TIPHMENE-
e TOLHHOMOR  BYIICBOH M Nepnofl ereiiend, AnreGpanyeckHe MOJINHOMB
yiobi T npol paAMMHpoBatiHa H obpaBoren ia 3BM,

Brefop onTumancHoil cHcreMbl GyMKUWH DpECTARHET ONpepencHHbE
IPYAKCIH, FAK KBE NPH p AANAYH A YHCIA PETHLIX
KAPAKTEPHCTHI WIS ONKCANHA CHIAANA C JANAHHON TONHOCTRIO AOIKHEL YU Tbi-
BATH CAOEHOCTH ANNApATYPh (NPOrpaMM), TOMYCTHMOE BPEMA HNSPHKN B Bhi-
JnHe HHPOPMAKHH W apyTie arTopes.

Meroa qHckpeTHIAUNH NDH NPEoGRASOBANAH HENPLPLIBHOH HIHOpMALMY B
AWCKPeTHYH) BIHAET HA KOIHYECTED HHBOPMALMH, KOTOPYIO HAJO XPEHHTL HIH
upenfpatopsisats 8 DBM, Baxuaia veopema Kotenbnvrona, cornacho xoropoll
(BYIKHIS, AMEOWAN VI PAHHYSHHBI CISKTP YACTOT, NOAKROCTHIO OlPEReneTCR
JIHCKPETHEIM MEOKECTROM CBOHX SHa%enHH, BIATLIX ¢ YacToTol oTeueToR:

ﬂ = zfau 4 (|'9)
e f,, =2%0, — MBECHMANBHAL Y93CTOTA B CNEKTpe wWCTOT S(jt9) cHruana
X(f); w,  YIIOBIA CKOPOCTH.
Dyixuua x{¢) socTIpoHIBOAKTCA Bea norpemiHocTeli MO TOYHHM 3Haue-
HiAM x(f,) B Buae pana Koreneunkona:




1. B 3

L]
= sinw (f—K,) L
xir) *E“*“)_L__meu—km) , (110

roe Af - WA DHCKPETHIAUHH,

Teopema KoTeabMHKORa CMPABEANHBE AN CHTHANOR C OrpaHWetNbIM
cnexrpoM, PeanbHute CHIHANL — HOCHTEAH HHOOPMALINH — HMEIT KOHEUHYIO
JUTHTERbHOCTE. CIICKTP TAKHX CHIVANIOB HE OFPAHHYEN, T, €, PEalbHbIC CHIHANLE
HE COOTBETCTRYIOT B TOMHOCTH MOREAH CHIHANE ¢ Of PANHYSHHBIM CIIEKIPUM, W
nprMcHetive Teopemid KoTeMbHHKOBA K peantHbiM CHIHANAM CEAIANC C 110~
TPCIIHOCTAMM MpH BOCCTAHOBNEHHN CHIMance no dopmyse (1.10) n neonpeae-
JICHHOCTBIC BLIGOpS Miara QHCKPETHIALMH WEH YACTOTE OTCUETOR.

JIns npaxTiueckMX 3anaM, ONHAKO, HAEANLHC TOUHOE BOCCTAIUBIEHHE
dyHEUHH ne TpeliyeTca. HeoBXOANMO THIUL BOCCTAHOBENIHE C FAARHON TOMR0-
cTuio. MosTomy Teopemy KoTelbHHKOBa MOXGHO PACCMATPHBATL Kak IIpHOAH~
Mennuyo 1 GyHKUWA ¢ HeorpaMHUYeHHHM ¢nekTpom. Ha npakimke 4acrory
OTCHETOR YBCTO ONPEREHIOT N0 hopmyne

Fo = 2fekr ('

rae &, — kodpdunMenT 3anaca (obuuno Lisk, £6) [ — Makcumane-
HEN JONYCTHMAA Y2CTOTA B CTIEKTPE CHIHANA X({) , HAMIPHMep, ¢ YMETOM MONE
NONNOH 3HEPrHH, COCPEROTONCHHON B OrpanHYCHNOM MACTUTOH ClekIpe CHI-
Hana.

H3 BLIEHIAGHEHHOTO CNERYET, 410 Npeopa3oBalne Henpephanaii -
POPMALIN B AHCKPETHYH) MOXKET CONPOBOAAATLCA CHATHEM  HHRpMat
(ymelpleHHeM ee KoltHvecTnd). KatiTosatiMe Ito YPORIHO — OJIHH W3 cliovoGon
CROTHA HIHPOPRALINH.

Krautobatine W ARCKperHIaLAA HIXOLAT LTHPOKOS NMpHMEHetiHe B npeclpa-
F0RAVEANK HHDOPMATIMH, W ayesbix NpH canad 3BM ¢ woukpe1nbiMit 0fie-
eKTaMH (NPoUeCCaMH).

1.6. GopMia npeacTaRIcAHS HHPOPMALHR

Hudropuannd pcerna NpencTaniiersa 8 BHAC CODGLUEITHA, KOTOPOe Hepeaa-
ercy nexoropoll puavMeckodt cpenoll. Hocurenem WogopwauMd moxeT Geiib
nioGan NpexMeTHan Cpena, KOTOPAA MEHSeT COCTOAHNE B 3ARHCHMOCTH O llepe-
nasaemol HHdopmatnn, 310 Moxker Obith Gymara, 1a KoTOPOH HHGOpMALHY
wioOpaxaerca Awlo naKami, AHGO CTICUMANEMLIMH OTMETWIMM (VHATpHMEp,
nepopalHa), MBrHHTHEH MATEPHAN (JIEHTA, IHCK M T. M.}, COCTOANHE KOLOPOIC
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{6 Pogonm ny ghop

MEHHETCA € NOMOIILI0 MACHHTE, WICKTPHYCCKHA CHIHAN, ¥ KOTOPOrD HIMEHASTCA
KEKOH-MTHEO IRpaMeTp (Y3CTOTA, AMIIHTY 1a).

Pawivaior gee dopMs Nipencraenehns HupopMauMi: craTuseckyw [,
(pwc. 1.6, @) n nmmammweckyw [, (puc. 1.6, 6). Bowmomnocts nepenaun coob-
IWEHHA NOCPEACTROM MEKTHHYSCKONe CHIHAN PeanHIYeTC ¢ NOMOWbIO KiHAan
CoA3N, COEMHHAIDLLETO HCTOMMHK W MpHeMHME vndopmauud {puc. 1.7). Yrobu
Aepenare HipopMauMio, heolxonHso ez
npeasaphienbho NPeobpasoBaTh. 1

Kooupoeanue — npeoSpasosanne co-
ofiwenna B Popuy, YACGHYIO AnE Neperant
o ranoMy xauany. B xavecree npoctoro 4

TipHMepaE MOXHO DPHBECTH Nepenady Co- i H H
OoGmEeHNS B BENOE ‘TeRerpaMMb. Bee chmeo- | - -
N6l KOTHPYMTCH ¢ MOMOWLKY Tenerpadhoro  § T

KA.

Hexood - Pauua BoccTa- Puie. 1.6. Dopud npescTapacHi
HORIECHHA upmlrmro oooﬁmenm B cne- Ll T
TCMY CBAH HEQDXONHMO BRECTH YCTPOii-
CiBa MY KOAHPOBAHHA H EKOXUPOBAMHA
vihopmanun  (pirc. 1.8). Teoperuueckoe |Nomevmn) P oo m""’:""
ODOCHOBANNE TIKHX CHCTEM 0An B CBOMX sjast e | m
patiorax K. Hlemon. Papod Teopen oh
TigKaian 'Nl]@c"lllwh RBCTIEHHA KOOH- Fuic, 1.7, Hefopratiouian MOacAE
PYIONIML M ICKDINPYIOWNX  yeTpohcTs, KARRRE CERZH
U AYCIIHE KD TOPHX COCTONT B COFTIACO-
RAIWHH ¢KOACID HCTOYMHRA HRopNatiH co cBoficTRaMy Kanana cem. Onvo
H1 HHX (KOARpYIowes yorpolicTo, HITH Kolep) NONKHO ofeCReYHTL TAEDE KO-
JMPIBANHE, TIPH KGTOPOM HYTEM YCTPEHEHHA H3GLITOMHOCTH HHbOpMauMu
CYUISCTRENHD CHHRASTCA CPENes YHCO B, TIPHXC SNy HE EnHUN-
1y coolfmenia. 1lpH OTCYTCTEHH TIOMEX FT0 HENOCPEACTEEHNO AAeT BHHTPHIL
RO BpedentH iepegaud WiH b oGbeme 3aNOMANAIOWETD YCTpoiicTea. Takoe Ro-
NH[ROBAURC HAGLBBICT Sgidiexnruonbia (WIH OIMIUMQRENSEM), TAX KAK OHO TIO-
BHmaeT fupekTirnOCTE cHeTembl. TlpH HanHuHH B EAHANE TIPEAAYH
O NI03BOARET NPecGPazoRaTh BXOAHYIO HHOOPMAUNIO B NOCNEAOBATENBHOCTS
CHMBOJIOB. HAHTYSIIHM O0pA30M OTBEYAIDYIO JaAaYAM Danbueiimere npeol-
pay Jipyroe xoaHpytoues yoTpolicTBo (konep KaHana)} oGecneudhaer
IMIAIHYIO qVCTORED b NPH Nepelaye WKW XPENCHHH UHDoPMBLLUN Ny TEM
BBE[EHUA AOONHHTENLHO HIGLITOMMOCTH Hudopmaubs. Takoe KoaupoBause
HAMBAIOT HIOWMOVHBIN WAH Romexoycmoeiuesin. [loMexoycroliunsocTs
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1. Batzonse nowemun widopaaeix

AOCCTHIEETCA YHeTOM He TOMLED HHTEHCHBHOCTH MOMEXH, HO H €8 CTATHCTHYE-
CEHX 3aK0HOMEpHOCTEH.

Pmn«m & m

Fac. L8, HufopMalsossad MOawih KSHANS CRH © HYMBMH

[lenecoobpasiocTs yerpaneHHs MIOLITOMHOCTH coOBUICHHE MeTO/aMH -
EXTHRHONG KOAHPOBAHHA < NIOCAEAYIOLIHM TIEPEKOAHPOBAHHEN NOMEXOYCTORUN-
BhiM EOuOM OGYCAOBNEHA Tew, HTO HRSLITOWHOCTE MCTOMHHEA COOBIICHHA &
GONLLWHCTRE CRY4BES He CORMACOBAHA CO CTATHCTHYECKHMN 3aKCHOMEPHOCTAMH
NOMEXH B KatNe CBXH H NOITOMY He MOXKeT GbiTk NOIHOCTLIO HONOAL3oBEHA A4
NOBLILIEHNS TOCTOBEMICCTH NPHAeHare coobwenvn, Kpowe Toro, mibbiion-
HOCTE HCTOMHHES CO0GLICHIA HHOIAA ARNASTCA CASNCTOHEM pANA HPHLMI.

Ecni mibuToqHocTL HCTOMHHKA coolueMHil mana M noMexH n xdHalle
CBE3H NIPAETHYECKH OTCYTCTBYIOT, TO DBEACHNE KaK KOIepa HCTOUNHKA, TAE H
Eopepa Kanana netenecoohpazho. Ecnn wiburounocrs neroupmxa coobiennii
BbLICOKA, & NOMEXH BECEMA MBI, TO HEMECO0GPAIHO BRECTH Kollep HCTOYHHKA,
Ecnn maStrounocts HCTOMHHES Mans, 3 MOMEXH BEHEH, TO uenecoolpazno
BBECTH Kofep KaHana, Mpwu Gonbwof HIBLTOYHOCTH W BLICOKOM YPOBHE HOMEX
uenecoobpaiHo BpecTH 063 DONGIHHTENLHBIX KOAMPYIOUIHX (M JEROUHPYIO-
wHx) yerpodicrea. BOAbMMHCTEO KOROP, HCMONLIYEMMX NPH KOLHPOBAHHK
HHDOpMaLINM (e3 YUETa CTATHCTHMECKHN CBOHCTE HOTOMHHER W (IOMEXH B Kd-
HAne CBAIM, OCHOBAHD HA CHCTEMAX CYHCIEHHS.

1.7. Mlepeasqa aafopmanmun

CoppeMenhb®e REMHCANTENSHEE cpepcTia (Nepconankhtie 3BM, wHkpo-,
MHHH- W MaEcH DBM) 4aCTo HCMIONBAYIOTCA B COCTABE BHMHCIHTENbHEIX CHCTeM
HWIN cetell. B 3THX cy4adX peolXOMHMO pelliats BONPOCH He TONBKO k-
THBHOTO APEOCTABICHHA HHPODMAIHH, HO TRIOKE BOTIPOCH NiepeaauH HHopMa-
UMM N0 EaManaM cBazH Ge3 Hokawenwd, B xavecTse Kananow cesaM (phe. 1.9)
MOTYT HCTHMILIOBATLCR: HENOCPEACTREHHAN coxt FHC NONLIOBATENH RHUYBCIN-
TENRHBIMH CPeacTBAMK, Teledonnui kanan ThK, renerpadueiil kanan 72K, pa-
avoxanan MK, renepusmonnuiil ganan Te, npyrie sris cBAIN.

BHA xanana onpeflenferT XapaETEp H BENHUMITY NOMeX, KOTOPHIE IIPH 3TOM
nosxenaerea. [logromy WiEeHep-npoeKTHPoBINK JBM nonsen yuNTLIBATL 3TH
oficToATenseTea NpH paspaloTEE TEXHIYECKHX, METEMATHYECKNX M NPOrPaAMM-
MBI CpeacTe.
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1.7 Ilepedaua unghapmnpun

Pacemorpim weroroprie oSwne Bo-
pochl, BOIHHKAIOWMHE TIPH Diepenave HH-
(opuaumn.

Mepenawn smpopManmm 2o KARN-
Ay Get nomex. Ecnn vepea Kauan comin
Ges P CA K et~
HOCTE  ANCKPETHX coobuennil  DaN-
TenkHocIbie T, Te CROpOCTE Hepemayn
HRRPMAIHM N0 KaHANY CBAIN (GHT/C)

v=lim(i/T), (1.12)

rae f - - xonwwecTeo HNdOpMALIHE, ©O-
Nepsameict B oCHeRoRETENLHOCTH Co-
oGmenui.

llpenensiioe  3sauenMe  CeopocTH
nEpEAEMH  HHPOPMIHN  MA3LIBBETCE
NPORYCERHON CHocoGHOCTLIO KaHANE CBY-
AW Bed HOMEX €=V, .

Kosnsecrse nudpopmanmm n coob-
ICHHAX NAKCHMANBIO IIPH paBroll BeposTHorTH cocToaHHil. Toraa

e = im bog, ¥/T . (.13

Cxopocts nepepasy nudopmatni b oSureM ciyuae RBHCHT OT CTATHCTHYC-
CEHX CROFICTS CooBineHHA H NapaMeTpOB KaHana CBNIH.

fiponycnas cnvcofinocmt — XApAKTEPHCTHEA KAWANA CBAIH, KOTOpan He
JABMCHT O CKOpOCTH mepenaud Hudopmaui. KonH4eCTEEHHO NpOTycKHan
CHOCOBUOTTE EAITULS CAAIW BLIPEKEETCH MBECHMANBHLIM KOJTHYECTBOM HBOHY-
HHX ENRITHIL HUGOpMALHH, KOTOPOS BaMNEIA KaHAN CBAGH MOXET TIepenaTh 3a
OANY CEXYHMY.

Jin nanGonee 3gdexTuBHOro HCNOMEIOBANMA Kanana ¢pasM neoGxonumo,
100K CKOPOCI b Mepeaat BHPOPMAUNM Ghura Kak MosHO Bxe K nponycemod
cHoCofHacTH Eaiana cami. Ecau cgopocTh NocTyMIeHHA HHHOPMALINE Ha BXOR
KNHASA CAATH IIpeBblLlaeT NPOMYCEHYIO CTIOCOGHOCTL Kanana, To O KaHany §y-
el Ipenana e 5eA Hinpopaatia. OCHOBHOE YCIoBHE COTNBCOBAMMA HCTOYHH-
Ka ImPOopMalMM W KEHANE CBRH

Puc. 5.9, Kaiamu cary »
SLMHCRHTCRNLIX COTIX

vie. (.1

CornacosaHne OCYLUCCTRANETCH NYTEM COUTRETCTEYMLIETO KOLHPOBINHE CO-
obuieHmil. Jloxazano, Yo eCH CXOPOCTH HHPOPMALHH, BHPAGATLIBRCMON HCTOY-
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1. Ba Y

HHKoM coobuennii v, , 1ocTaTo4no Goraka E nponyckioil cnocolkocTH Kanana
¢, T.€. ¥, =C—£, [I€ & — CKOMb YroAHO Manad BETHYHUA, TO RCErOA MOKHO
naliTh Taxo# crlocoﬁ EOMpOBANHE, EoTOpiiil 06 YHT vy coob
HUH, PHPAGATIBIEMBIX HCTOYHHKOM, MPHYEM CEOPOCTH nepemqu wHpopma-
uHH SYNeT Beckma GH3IKA K l1ponycmloﬁ cnocoGHOCTH EaHana,

Beptio 0 olpaTHOE YTREDRACHHS: HEBAGMONHO 05ECTIEUNTL JANTEIBHYID Ne-
pemayy Beex cooluennii, ecaH NOTOK HHOOPMALKH, BrpaGaTLIBacMEIl HCTOIDE-
KOM, 1IPEBLIUMET TIpOTTYCKMYIO CTIOCOGHOCTD KANATA.

Eci ko Bxopy sauana NOmKmOYen HCToutHk coobulenuil ¢ snmponmed,
paniol TpOITYCKHON cMocoBHOCTH KaHANE CBAIN, TO CUNTACTCA, YTO HCIOMHUK
COrNacoBan ¢ kanaiom. ECAH SHTPONHA HCTOUNHKE Menbiie NpOIyCKHOH Crio-
©coSHOCTH KAHANA, 4T0 MOXeT SEITL B CAYumE Hep PORTROCTH COL L}
HCTOMMMKA, TO HCTOMHHK HE COTTIACOBAN C KAMANOM, T. &. EAHAN HCTIONE3YETCA He
NONHOCTLIO,

CorpacoBatie B CTATHCTHYECKOM CMBICHE JAOCTHIEETCH C NIOMOWIBK) CTark-
CTHYWECKOTD KoAMposanna, Ono NO3BOANET NOBLICHTL SHTRIHIG TICPENAREEMEIX
cooBiueHHA DO BEAHYHIB, KOTODAR THVTYYAETCA, ECH Nkl koBoH g
BATENLHOCTH [(ABHOBEPOATHEL. [lpH ITOM YHCIIO CHMBONIOE B TIOC/IE 0BT CABIIO-
cTH Gyler cokpameno. B peayanrare Herounig HRPOPMAUNH CorNacyerca ¢ Ka-
HANOM CBATH.

Llepenswa sngopsaunn A0 KANANTY ¢ HoMexama. [IpH sepesane undiop-
MAUHN Yepe3 Kanan ¢ nosexady cooSiuenHa HCEBXAIOTCA, H A TPHEMHON CTo-
POWE HET YBEPEMHOCTH B TOM, YTO MPHHATC HMEHHO To Cooluetive, KOTOpOC
neperasanock. Crenopatenbho, coolillene HEQOCTOREPHO, REPOATHOCTH RfHI-
BHTLIHOCTH EI0 OGS TIPpHEMA He PaBHa efHHNNE. B 3ToM cityuae KoNH4eCTRO
noMyuzeMol HHPOPMALINA YMEHBUIZETCA H BEHYHNY HEOTIPEneleHHOCTH, BIk-
CHMOH TIOMEXEMH, T. €. BEYHCIAETCA KEE PEZHOCTL MTPOTIHN coolucnnd o n
nocne Npuesa: §' = H({i)- H (f), rae H{i) — atrponua HerounHka conbue-
uHil; H (i) — snrponus cooGmennil ha npuesnofl cropone.

Tagsm obpriom, CROPOCTL NEPENEYH N0 KEHATY CBRTH C IIOMEXAMW

¢ = lim HO-HD (1.15)
T T
HIponyernoi crocotnocnion c it nLias

CKOPOCTH NCPENAYH HIPOPMALIHH NPH YCTOBHH, YTO KaKAN CBAIM Ge3 noMex co-
THACOREN € HCTOUHHKOM UHOpaaLHH;
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Ferdanun dan camoxonmpaaT

Eean sHTponng HCTOuMMKA HHODMALINE HE NpepHiacT NponYCkHod cno-
coboctn kamana (ff 2¢), 10 cyulecteyer kon, obecneudsmiowHi Nepenavy
WilopaAlING Hepes KAUA © IIOMEXaMM CO CEONb Yroane Manoll 4acToToil oww-
6ok wan cxonk yroatoe matoll menocToepHocTRiO. [TponycEnan cnocoGHorTL
EBHANA CBATH TIPH OTPARHYEHIOH Cpeanell MOLIHBOCTH aHANONOBONo CHIHANA

c=F_tog,(1 =W [W,), (1.16)
Tae F, — wonoca uacter xatana (Tu); #, — cpenuss sMolMocTE CHIHanA;
W, — CPCAHAA NOLLBOCT b MOMEX (PABHOMEPHIH CLIGKTP) ¢ HOPMANLHHM a-
KOHOM PACHPCACNEITHA GMILIHTY A B NOOCE 4ACTOT KaHAnNa coN3i.

Cnenotatenbiio, MOXHO Nepeagatt HHGODMBLNIO 110 KBHANY ¢ TIOMeXaMH
Ge3 omubok, cenH CROPOCTE Mepenaywi HHPOPMALIHK MEHLIUE NPONYCKHOH cio~
coBHOCTH Katana, onpencnsesoll dopmynodi (1.56). Jina ckopocv v>c mpM
oGOl CHE1eMe KONHPORAHHA YACTOTa OHIHGOK NPHMHMAST KOHEYHOS THAYCHHE,
NPH'IEM OHG PACICE © YREEHYCHWEM Havena v. Ha pupaorenna (1.16) crepyer,
7O INA KAHANA ¢ BECHME BHICOKHM ypoBHe Wymos (H, == .} MAKCHMANLHAN
EROPOCT b HCPeatH GrwIKe k iyio.

1

s P

1. HBAmiOcs e CORMIAME CIRRIIEE KoniHImIma-
Al wisprisie, B) wysa, ) 12345, 1) La25ABC
2, s 1akue «BHTH P

3. Kawoe 10 Hieor Mamso Kodp e 0 pasy oe-
enrv ycon?

4, 135 kakiv cay Ak o Mepa HILpop ¢ A mepol?

5 Oy ISYCRHYM 5 KEPANA CBEIE, R KDTOP "
CHIAA K CHA NI NOMEXH COLYNBSe

r) 12,6302

Homaca wacion sunaxa | M
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2. ABTOMAT KAK OCHOBHOM 3JIEMERT
HHEDOPMALMOHABIX CHCTEM

2.1, IBM kK aBToMaT

3nech noresHo scnoMMnTE cicsa B. M. Inylikosa o Tom, 4T0 «alexTpoi-
Hbfe UHGPOBhie MEIIHHL ¢ MPOTPaMMHLIM YNpaRicHles NPeICTaBRaioT cobodl
NpHMep onHoro M3 HaHGONee PACNPOCTPEMEHHEIX B HACTOALLSS BPEMA THIIOB
npeolpaioparencil AHCKPETHOH MHGOPMAUMY, HEMABAEMBIX AHCKPETHEIMM HIH
UHposLIMK anTomarami? [6]. C TOYKH EHHA TIONLIOBATENA BLIMHCTHTELHAN
MANIHHA Mpe B BHOE 0 {MEPHOTO AWHKAS, BHTIOIHAIOWErD
MOCTATOUNO CHIORMBIE H MUGIOUHCICHHBIE OTICPALIHH [P PEIIEHMH CAMLIX paz-
noolpasnex sagay. O TOM, KaK YCTPOGH 3TOT H4OpHMA ALIHI, MOXHO MONy-
YHTh JOCTATOMHO Nojipobubie CBEREHHA, TIPOBEAA TwATENLUME aHanHI npo-
UeCCOD  MpeprTamIeHHA, Tipeobpa3e8aHHn N hiepepabotkn  Hudapmaiivn.
HleoGxonHMo BLIAETHTE HECKONBKO BRXKHBIX HOA0MenHiT.

L. fipexae ecero, Awias BLTMCIRTeALmAn Mamuns (BM) paGotael
snTomMaTwaeckm (6yab To Gopwan HIH Manan 3BM, nepcoHantHuti Komiib-
torep an Cynep-IBM). B s1om cmbaciie BM gaK antomar somer GeiTh OnMCatra
cpyrkrypuol  cxemol, mpencramnenmod  Ha
e, 2.1, OnemenThr aroll CTPYETYpHOH Cxemp
APUMEHHTENLHO K SACKTPOHHBIM  BEYHCAHTENE-
hum mawnsaM (GBM) yuHeepcankhore watiave-
HHE MOTYT OKTh ONpepencibl CASHYIONMMM ofpa-
30mM (pac. 2.2).

B kE%eCTRE MCNOAHHTENEMEIX 3MEMENTOB B
ABTOMET BKIIOHAFOTCN:

== BpEapMETHKO-TOTHYECEDS YCTpORCTBO (AJTYY,

Pt 2.1. (G0baicHAm — TLANATE,
G0K-CXCNS ARTOMATA — ycTpo#icTaa BROjS—BHBOAA WHOPMA-
UMH.

Ynpasngiomwms neMeNTOM ABTOMETA ARRACTCH YCTPOICTRO yrpamietiua

(YY), xoTopoe cobcrrenno 0GeCneuHBAET ABTOMATHYECKHH PEKHM paloThi,
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BenoMoraTeabHbIMA YCTPORCTEAMH ABTOMATE MOTYT GhiTh BCCBOAMOMHbIE
OONOAHHTENRLILIE CPERCTRA, YIYNMIZOWNE HWIH PACHIHPRIOWIME BOIMONWHOCTS

B AT,
iy
Aamrms m Mupopmayin
I

Sorpodends

Pwe, 1.3, Crpyerypian cxess IBM

2. 3BM — mporpaMmno-ympaenncmblii wnponodi saTomsT.

"3r0 MoNONEH e TIOAKPERNIET nbe hyHramenTansHbie e, [leppan cocton
B ToM, uto IBM — asromar ana nepepaSorkn H npeoSpatosanna yudpoeo:
HIIK AUCKP H HHpopMaunn. 1o 43eT, YTO BCA MIOSABACMan Ha BNO;
IBM nmbopManka (TekcTonan, rpaduveckan, YHCoBaR M T. 1) nonsma Suim
npea(ipasonsana B HAGOD IHQP HAH YHcen, NPeICTARICHHBIX B BLIGpannoll cuc
meme cuncaenng. CHCROBETENLHD, RLIGOP CHCTEME] CHHCISHHA ARACTCE O4eH
oTBeTCTREIRGH 1anavell AN paspalioTynka, Bropas HIeA JMKMOMBETCA B TOM
wro JBM ynpamisercs cnieuManbhof NporpAMMOR, KOTOpas MOXET TGO BBO
mitkca 8 M, nuo xpahHHTECA B e mamars. ClenyeT NopYepkHyTL oueHl
BaXktibie (hYHKLWH naMaTH DBM.

Hamsts (3aMoMunmiomes yerpoficteo) — pyHxuponansias yacts 3BM
INPCANETIATCHNAN JUTA XPAHEHHS N (HIH) BWOAYH BXOAHON WHOPMBIHH, Npo
MEXY FOUHDIX B OKOHYITENLHWX PEXYALTATOR, BCIOMOTaTENLHOR HHpOpMauHK
Tl namaTo MalHb HAXORATCA TAKKE TPOTPAMME] pefieHlsd Janad, 4eped ko
MBHAN KOTOPHX 0CYLICCTANRCTCA ynpaanesne paboTo# soel mawnnb:,

Ocwonnbie NEPAMETLL, XAPAKTEpHIYIOLINE NAMATL, — EMKOCTE H BPUM
LOPANIEITHA K IAMITH.

EMEGCIE TAMATH ~— KOAHYeCTBo CIo8 HHOPMALNH, KOTOPOE MOXHO H
nHeask B naMatl. HpH 970M croguy SENSETCA yTIOpRIOYWCHHAN TIOCEORATENE
N0C 1L CHMBOIIOE AanHTa koHeuHol LNHALL Aueiika NAMATH — YaCTH NAMATY
CONCPMAINAN CHORD.

EMKOCTE IOMATH MOMHO BRIPEINTH KOMMECTBOM COACEALINXCE B Hel
cruk i aucek. JLTMie auefike naMATH HiMepaeTcs kolsiecToM SHros (onu
i paBeH ANOMY OBOWSMOMY pa3pRAY) Hak Galitor (oxue Galtr conepknT Be
cemb GuTon). AucHka NEMATH MoXeT BMewaTs FHBOPMAMIO Pasoll AAHHB BT
pashol o drop tansg. DopMaT HIMEPSETCS CIOBOM, ABOHHKM COROM MM NQIY
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CNOBOM B ZABHCHMOCTH OT NPHHATONC Ana nannoil 3BM cnocofa npeacranne-
HHR UHOPMALHA.

Bpems ofpawentun — MITEDRAT BDEMEHN MEAY HAUAROM H ORONYANHEM
sBoza (BpIBOAA) HHGOPMALMH B NANATE (U3 TAMATH). OHO XapaKkTepHIveT 3a1pa-
Th BPEMEHH HE MOHCK MecTd H JaNHCE (4TeHNe) CIOBa B RAMATE (M3 THMATH).

Jina nocTPOCHNA JATIOMHHANIUMX YCTPOHCTE B iadecTae (PHIHYECKHR e-
NeHTOB HETIONLIYNOT MEKTPOHHBIE CXEME, (PEPPHTORME MATHHTHbIE MATEPHANK,
MATHHTHHE NEHTH H AWCKH, GBpabaHbl ¢ MATMHMTHLIM MOEPHTHEM, OITTHYeCKie
3ANOMHHIIOHE JEMEHTH H T. I,

Ocuobunid npeoSpasosarency uHdporoll RHpopsaLMH ABINEICA ApH{Me-
THEC-NOTHYEC KOS YCTPOFCTED,

Aprpmemuro-nozusecxoe yempoiicmeo (AJTY) — ¢GynEuHOHANLIAS vach
3BM, roTopas RLMONEEET MCHYSCKHE H apikbaeTHICCKHE NekcTBHA, Hoolxony-
wbie A nepepaboTEr MhpOpMaukH, Xpariaweiica & namih. Ono xapaxrepuayer-
CA BPEMEHEM BLINOIHEHHE NTEMEHTADHLIX onepatni; cpeanim Garcmipodeimau-
M, T. & KOIHYECTROM EpibeleTHYECKHX HIM JOrHwecKkHX aeleTenil (onepannii),
Bbl IWUTHREMBIX B SAHHHIDY BpEMeHH {CexyHiy), Halopow amemetitapiinix jedicr-
BHIL KoTopeie one Buinonnacy. Baxnol xapaxtep i AJY A TaKRe
C 22, B KOTOPOH OCYWISCTRAAIOTCA BSe AeficTamNA.

B coBpeMeHHBIX BHYHMCIHTENLHLM, YCTpoHCTBAX OCHOBHBIM HCMONHIIENL-
1kIM 3emenToM fanfercs npoueccop (M) wiw mmkponpoueccop (MTT), kolophii
concpwHT B cebe AJIY, mamath {(xkax npapiio, onepatHBHylc HaMmb), (oK
YTIpaBieHHA.

B MHKpPONPOUECCOpAX BIKMYIO PO/ HIPAIOT WINAL MAHHLX H BARCCITAIe WiH-
ikl HAH anpecie sarHcrpani. CTpysTypHan cXemd MHEpOTIpoleccopa Npeacran-
Jena Ha prc. 2.3, Hucna B croGKEX YEILENOT PAYPAAHOCTD LIMH H YCTpOdieTs.

BuuHCIHTENLHEIE MAWHHBYL, HOCTPOCHHbBIC Ha OCHOBE MNKpONpoLeCcopa,
HaialoTer MHRPoOBM {18] v owtHuaioTea Tem, wiro ofb14ii0 HMetoT B4 BHAA
nasnrh: RAM (Random-Access-Memory) — nasart ¢ npowIsensHoil atiGop-
kol (MMT1B) 1 ROM (Read-Only-Memory) — noctoansas tasars (1117) wa vn-
TErpanbHbX CXeMax, B mocTommHYWw TEMATE MOKHO BAOMMTL YKC |0TOBRIH
TPAHCASTOP € ANTOPHTMHMECKOrD A36IKA MU FoToBLH NaxeT Tporpamm, B ton-
HIilownH onpepenennyio GYHKUMOD. 3TO NOIBONSET PACHIAPHTE BOIMOKHOCTH
MHEpoIBM nyves marotoanenva mopyneil pacwvpenta 3 pHape ROM. Crpyx-
TYPHaA cxena MHkpoIBM npeacramnena ia puc. 2.4,

Hannune BxonMoro o BLINOAMOTO XGHEROR, & TRIOKE CPEHCTE H METOIOB
niaumoneticrena (Hureppeiica) IBM ¢ sHemwsMH yorpolicTeamMi iroinonser
CYUISCTREHNO NOBLICHTE CKOPOCTh PASOTE! BCEI'0 KOMIEKCa 0T BBOSA WHgop-
MALHH B MIWHKY 00 BLIBOAA cc. DAKTHYECKM MM oCymecTenenHa mo100eo
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2 1. IBM xax pemosanm

TIpHELHNA paloThl HeoGXOMHMO HMETL HecKanbko FBM, BLINGMAWLINX painbie
byHEuHK: yapamtense paGoToll BceTo KoMILEKCa YCTpolicTs, ERINONHEHNE apHi-
MCTHUeCEHX H NOIHYeCKMX meficraull, saon M Bbison Hidopmaiine, Boe 1o cou-
RETEALCTEYET O CYUECTBEHHOM YLAOMHENHN CTPYRTYpH DBM, H 37a Tenperuma
cOXpanmeTcs WK Nepconaapnnx IBM, x xoTophiv y&e B nonHoll Mepe moxno
NIPIMEHATE 1ePMAl] SBLISHCTHTEILHLIE CHCTEMED: (piic. 2.5).

G - L
Argirwcasy
Pe g 1] yomposicmba
> Bomre Frecprnd @
! i
== -
B e
& o Faan
v ::::ﬁ:gw?' } K xamndwonman | Jorswcrmd

Prt. 2.3, CYpyKTYPREA ©CIonn MHEDAPOLECCOPE

Cunxphte-
HEPATE
Adgecnen ,

 _f 1 3=
Mynpe- - Wungg-
n%w- RAM AgM &’i &?:ff,

. 37 W | M-

Fnpadcamen

Puc. 2.4, CTpysvypAIBn cxens mipoI BM
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P, 1.5 CTpyKtyphsal cxema phitHenurensnol
CHETEML

2.2, AGCTPAKTHLIR ABTOMATH B IHIATHE AAMOHITMS

Knac npHMEPL AGCTPAKTHEI 2BTOMATOB —— MALAHE! THIOPHINIE HAH
smawHin [locra’. Kak NPaBHO, TAKAA MELIHUE CONEpXKHT SeCKOHCUHYIO TenTy,
PEAICICHHYIO HA OTREMbHLIE CEXUMM (ayeilku), B KOTOpHie MEEHO NKbo saHOCHTL
METEY, MO0 CHHTHIBETE METKY C IOMOUIG 3ANHCHRBARINET
WIN CUHTEBaOWEH Tonoekn (pHe. 2.6). Jlesra (WM ronosKa)
MOET TEPCHBHTETHCA, B ICBYI0 HAH TIDABYIO CTOPOMB HA
Ofipli LA" B TABHCHMOCTH OT EoMaHap, Jlefiia Boerma ocTa-
HABNHRRETCS TOK, TODH HANMPOTHE FONOBKH HAXOOMAACH
cexuun (waefixa). Komanme aGcTpanmiono asvomara obbiuno

Pwe. 1.6, Crpyx- BCANOMOT B celia QMO Wy CRemyIoWMHX HeicTonk (wa HpH-

TypHas cxemaapro-  Mepe Mahnb TlocTa): DeisReHHe NOMOBKH BHPaBO, MBHDKE-

wate Mlocta HHE TONOBKH BACBO, JATICH METKH, CTHPIHME METKH, Nepe-
AAME YNPEBNICHHA, OCTAHOBKA (CT0M).

Kaxaan xomanaa nueer ceoil womep /. CTpenka yxaineaeT HanpaeJsie-
nHe aBHXeHua. BTopoe yHCAO f, CTORWIEE B KOHUS KOMABMIL!, HA3LBACTCA

All'nnllclld‘l mmmu: A, M. Taopimr » paboTe a0 MTIRCAHMLE TRENES € PPRTHOREIHCM

X aIp pa3p P 3. X, lloer 8 padore admuwriame xowla-
P 1oqTH P # 1936 . A2MH YTOMNCIHE (OMATHA <ANTOPHIMS V13
rqmnepe THINFFETHWEC KON ¢ B {HoH setTOH. M Te or or

P
mawnne [locta Tem, 10 A9cHKM FOHMOTCE RE NPOCTe METRDE, B CHMBONANN HI JROMIHIE G
MBDRECTSE,
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omceiaxot. ¥ KoumaHak Nepeisqyd YAPABAEHHA MOTYT SwTh OBE OTCHUKH.
ToaToMy NpoTpaMMa AGCTPAKTHOTC ABTOMATA JI0NKHA 0GNALATL NBYMA CBO#H-
CTREMMH:

1) Ha 1ISPROM MECTE B CIIHCEE BCETAA CTOHT KOMANDA ¢ HOMEPOM |, 18 BTO-
POM MECTE —~~C HOMEPOM 2 HT- 1.}

2) orcpuiga NoGoll 41 KOMaHD BCETAA HAXOAMTCA B CMHCKE EOMAHI Npo-
TpasaMbl.

MNocne REOpenBHXENHA EHTH ANSBO HWIH BIPABD FOMOBKA CHMTHBACT CO-
CTOAHNE CERLUMH (NYcTar WM 3anucana werka). Pndopusunn o Tos, KagHe cex-
UMH MYCTH, 3 KAKHE OTMENUHE, OGPRIYET COCINOANNE NeRmsl WIH COCMORNNS
aemomanra. Taknm obpasom, 00Nanan yRa3auneM BwLe HaSopom KoMan, as-
TOMAT MOXET OCYUWECTRIATL OTPENENcHHbIE AelicTRHA, EoTOpMe GydyT 3ans-

BATLCA HPOZP it. [porp i #GCTPAKTHOTO AFTOMETS Gy IEM HIILIBATL KO-
Hewnptii Hen) 7 |
JAna «paGorsir abcrpakTHoro neof IAATH NPOTPAMMY W

HAANLHOE COCTOAHNE, T. €, TIKMKCHHE FOBKH H COCTOAMME gucex aewta. [lo-
cne ITOTO ABTOMAT TPHCTYMMET K BHTTAHCHHIO KOoMaHaL homep |. Boe cekunn
(AueHiEH) NEHTET HYMEPYIOTCA B onpenencHHonm nopanxe. [lopanox wymepauiu
AMECK MOXET COBMADATH ¢ MOPAAKOM, B KOTOpOM PECTIONONEHL HITYpankHLIe
uenbe YHCAA.

Kadnan KoMatIa BWMOIHASTCH 33 OAHH WAT, TIOCNE YeTO HAUUHAETCA Bbi-
1IONHENHE KOMANNIE, HOMED KOTOROH YKB3aH B OTCLIKE. ECIH 3Ta xomMBina HMe-
©T ABe OTCHUTKH, 10 KOMaHRA © HOMEpPOM Bepaved OTCHUIKH BLINOMKIETCA, €CIH
non ronopkoH Kaxonwtca nycrad suelixa, Ecnw % 1oa ronoekod HaxodHTeR
Auefixa ¢ MeTKOH, TO BHMOAHACTCA KOMBH/A C HOMEPOM HikHel oTcunxH. Bu-
NONHEHHE EOMEHZL TieDEnaYH YNPEAIeHHA He HIMEHRET COCTOAHHA JBTOMATA
(HH OOMA H? METOR He YHHYTOXKECTCA H He CTABHTCA, W JIeHTa OCTBETCA HeTion-
pukiofl). [ipH anycKe 48TOMET MOMET BOYHHKHYTh OJIHE WY CASAYIOWHX CH-
Tyaumui:

VTOMAT JOIUST S0 BLINOIHEHHA HEBLINGNHUMON KOMBHIIL (JANUCH NETKH B
IAHATYIO HIEHKy, CTHPEHHE METKH B MYCTOH avelize); BLINOIHEHNE NPOTPAMMM
APEXpALIACTCA, ABTOMAT OCTAHABHRAETCA (HAI0BEM ITC COCTOAMUe Nonomgol
ABTOMATA), TPOHCXOAHT Ge3peaybTATHAN OCTAROBKA;

ABTOMST fOlEN [0 KOMBMOM CTON, TIPOTPAMMA CUHTSETCA BUmonHeHnoH,
NPOHCXOAHT pEIYALTATHAA OCTANORKS]

aBTOMET We LoXOONT HH 0O peaynnTarHol, ui 1o GespesynhraThoil ocTa-
IOBKH, DPMEXONAT Geckoteviian pafioTa (aBTOMaT «3aBHCY ).

PaccmoTpim palioty aBTOMaTA, MAYANLHOE COCTOAMHE KOTOpOTo 3adaHo
peic. 2.7 npH BLiNoaHenHH caedyiowei nporpasmbs:
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EcnM hauanbiioe COTIONNHE COOTBETCTRYST pHC. 2.7, 4, T0 BEINOAHENME Npo-
rpaMMbl MpURGAHT K PesyneTamioll ocraHopke. Ecnyt ske mcxonMoe cocTosnmHe
aBTOMaTE COOTBETCTRYET PHE. 2.7, 6, TO NPOTpaMMA He J4eT PeVALTAra, 48TO-

MaT «3aBHCaeT:. TakHmM ofpatoM, HauankHoe COCTOAIIHE
Djm ABTOMATA ITHAET Ha PEIYILTATHBHOCTD N0 paGoTsl.

[ C npyroii cToponbl, PERLANMHER HPOTPAMME, 1IDHME-

mm HEHHME K QOMOMY U TOMY Xe MAMANILWOMY COCIOAHHI,
FAIOT pasHEii pe3ynbTar.

i Ha Taxux anemeiiTaphibix ABTOMATAX, Kax MAtiHia

Poe. L7 Hamme  [locra wan maimma TRiopHHCS, MOXKMO IPOBOANTE pat-

'"':m’:"' Axunbie neftcrens nag wncnami. Jlna yroro HeoBixoaumo
TIPERCTABNATL YHCAE B A0CTPAKTHOM BETOMATE.

HazoneM noCeBoBATENLHOCTE CEXLMA {AYEEK), CONEPKAUNX METKY, MaC-

CHEOM, 8 YHCNO CERUHIT B HeM — ORuiol Macckad, YCOBHMESR YHCHO 1 npen-

CTHENSTE HA JENTE MACCHROM anHuel 4+ |. Torma aror Macewe Gynem nazusan

&

coner 11 i uncqd, Hanpusep, wicna 6, 3 u 2 npe/icrannent

coOTRETCTBEHHO HE puc. 2.3 asTomarimmi
(R L AaRLRRRD  nobpuncunamm.

Tpencragim cebe, 4T0 Ha MaWHHE
Phc. 28. Mwm HaolpaRcioe [ocTra Hapo npHBaeuTe | K noGomy YHeny,
Jns aroro TPEGYETCA HATTHCATE NPOTpaMMY
i mawnusl Tlocra, ofinanaowyio CRENYIOWHM cBOFCTBOM: INA MOGOre UHCHA
i, RITHCALHOTO HA AeHTe, NPOTPAMME DOVTANA JATE PE3yTLTATHYIO OCTANGEKY ©

IAITHCHLIO YMCAA 71+ B [IPOHIBONLHOM MECTE NEHTH.

| ipot parnsa MoK ET BHIIANETE CACHYIOUHM 05 pasom:
|-f BapHanT 2-ii BApHAHT

1. = 2; Le2
zxﬁ 1%&
vy i voa
4. cron, 4. cror.

B xauecTe HAYAILHONO COCTOTHHMA MoXkeT GprTh BLGpano moGoe cocTos-
WHE, MPH KOTOPOM FONOBKE HAXONHTCA HA ONMOH HY OTMEYETILIX AYEEK NSITH
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{T. e. uap HaBopos wecna). Ecan e ronoska GYRET HAXOIHTLCA B NPOLIBOTL-
HOM MECTE NeHTH, TO NPOTPAMMA YCIOKHHTCS. YHTATEMO Npennaracrea cado-
CTORTEALHO HANKCATE TAEYIC NPOrpaMMY.

C nostornio aGCTPAKTHOD aBTOMATA MOXKHO peaNH30OBaTE W ApyTHe npeol-
patoBatng YHcNosol Hudopmannn. PACCMOTPHM, HANPHMED, CIOKCHHS IBYX YH-
cen, B camoll ofimedi focTanosKe FTa AN (HOPMYTHPYETCA TaK: COCTARMTE Npo-
rpaMMY CIIOACtTHE IBYX YHCEN A H Fi; SAMACAMMBIX HA NIEHTE HA NPOHRBONLHOM
paccToanHH apyr ot apyra. Havanwhoe co- Y apef
CTOAITHE A81OMATA NOEATAto Ha phe. 2.9, Ujm_m

Jlna HancaHMAa NporpaMMbl MOKHO, =
HANPHMEP, NEPEABHTATE NEBKA MaCCHR Ha- Pwe. 2.9, Hanarsuor cocroming
NpaBy A0 CHHAIHE € MPABMM MacCHBOM. RATOMATA Aot "f:::""“
llepegBnenne MAaccHER OCYUIECTBARETCA
nepetiec {eTHp ) camolt nesoll meteM B GnxalWRNO MYCTYIO CeK-
UKo cnpana {xomaip Ne 1 M Ne 7 nporpammul, npreepenholi mixe). Korpa
MECCHBL CONBIOTEA (KoManab M 5 1 M 6), TO OETILIBACTCA, YTO PEIYILTAT pa-
BEH By +#3 + 2. JUEMNT, MARO CTEpeTE OOMY JTHUIMION METEY (komania Ne 4). B
OKMHIHAT&IIBHOM COCTOANNHH MIOBKA CTOHT Nnepee ohpasopasilelica cymmb,

.3 2 4385 1LV |o.¢—n
253 5.6 8 o9

: s 2
3. .J,C:IZ: 6. ?“‘/-5' ?/IO 1

2 12. cron,
|1peacraesentnie npHsepw nporpavy Mmupher [locrs we Hetvepnugaior

BCEX OF B cvel. M COCTABHTE NMPOVPAMMbE IIH YMHONEHHE, Aene-
HHA HHcesl. ECTb JiH OTpalnyeHHS Ha PLIYHCICHHA, NPOH3BOAUMLIE HA MALHHE
{toc1a? Oreer ua 3707 BONpoC Gutn chopaynvposan 3. MNocTom b cne-
MyloaeM Buye: «Jadava ha HpOZ L, npUsndRtyelt om ucxod-
HUSCH ERBIIOCO K PEIVIBRUPPIOUIEMY SUCRY, i W MOALKD T HMEem pe-
Wi, KOCOQ  HMEEWCR  Kakoi-awiyde obtyuli  cnocob, nosecROWMiE HO
RpREBHTEHOMY 1 GOHOMY OAHHOMY SLINUCAMY PEIYALMURYIOWPE NHCAM?.
@opuyniiposka NocTyNara [locTa NOAROIMT K TOHATHIO afropTMa’, Cy-
HEC1BYer MiloTe onpeneneHiil Tepmuna canropirmvys, Hanpumep, no onpenene-
umo axan. A, H. Koamoroposa, arropumy utw arzopudm — 3mo 6cRKAN CuC-

* Tepmns «airop e APONIOHICH o-r HMEIm YIOERCKH O MATCMATHER AwXupe'mu. wruplll

tme n 1X 0 oy "erLply ap Loy Nos-
EHBLRSCH HETKGIEKD BOINE IS0 sumpmn CRAANG C E.ululon, APERHETPEOTEHA MATENS-
THEOM, Cop I I HIXORKACHHE HandGTBIRTO D6Lere ARYX 9WCER.
B cusp #i e yiorpeh TEPMHH P
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M ARNHCIEHI, dUNONNAEMBIX NGO CIRpOZD wpedenm:m  NpOGHAGM. KOMO-
PR HoCle RAxo2o-u00 NUCAA  Haz0e np X
nocatennall sadavu,

B wskeHepnoll TIPAKTHRS 4BCTO HCMOMBIYETCA CSOyILSe ONPEASIEnHS:
ATOPHTM — KOHEYHEA COBOKYTIMOCTE TOUHO CHOpMyHPORAMHBIX TIPABHA pe-
Hietivd Karoli-ro zanaun [1].

[0 dopue ANANHA AITOPHTMbE MOTYT Gbith CHOBECHBIMH H MATEMATHYC-
ckumH. Mpumep croeecwoii ghopmit anropsTa — anropsmv Epxnvoa s na-
KOKNCHAA HAHGANBIUETD OGLICTO NeTHTENA ABYX YHCRD a H B,

1. OSospesan nea YHCHA @ W 5, NEPexOOH K CENYIOLIEMY ITYHETY.

2. Cpabiu oSozpesacuule Yiucna (2 pasno &, a menswe, Sonsuie b) # nepe-
XOAH K CAenyloLesy Wy HKTY.

3. EcnH @ # b paBHbL, TO lpEEPATH BLIMHCICHHE: EAEI0E H3 YHCEN JEer ue-
EOMBTH pesyabTar, ECIIN wHCITE He paBHbl, TO NEpeXOH K CASOYIALSMY MYHETY.

4. ECAH Neppoe YHCNO MeHbIE BTOPOTO, TO NEPECTABL HX MECTAMH H Hepe-
XOOM K CRenyIoUmedy NyHKTY.

5. BLyTH BTOpOE YHCNIO M3 Neppora i cnenall ofoipeHHe ABYX YHCEN: Bbi-
MUTESMOTO H OCTATRE, NEPEXONH K 1., 2.

Mo yxaranvaM 31010 AnTOpHTMA MOXHO HIWTH HanGomuuvi oGuwmit senn-
Tent ANA moboll napul wensix upncen,

XapaKTepHCTUKEMH RNTOIHTMA ABAAIOTCR:

~— DeTEPMUHHPOBAHHOCTD, ONPENEARIOINAT  OANOZHAYNOCTE  PeTyNLTara
PELUSHNA TANAYH NPH J803HHEIX HCXOMHEIX NBHHLIX,

— DHCKPETHOCTE  ONPEAGIACMOre ANFOPHTMOM TIDOLISCCE, O3MAUAINDIIAN
PACWIEHEHHOCTE ST0 Ha OTASILHEIC INSMEHTAPHEIE IIATH;

— MBCCOROCTL, NOIBCAANILAR NpHMeHSTE ONHH H TOT & ANTOPHIM OAA
HEKOTOPOTO MHOKECTEE OAROTHTIHGIX Janay.

2TH XEpaKTEPHCTHEH HME JRIOT TOYHOTO ONHCAHHA ANrOpHTMAE, 8 HWL 06~
HCHART CMECH JTOM0 TEPMHHE B MATEMETHKE.

Tpumep anrebparuccrodl gopuul anropsia — mofan MaTeMaTHHeckan
hopMyna DA HEXCKACHHA Kakof-To BeAHYMBL. Hanpruen, snadenne xopieh

yparmesnn oHga ax’ +bx+c=0 woxno wafitH no  gopeyle X, =

=(-bt J(b’ - 4«))/20 , KOTopas NpepcTasaneT cOGOH ANTOPHTM HAXOXKHSHHA
¥ux kophei. Opnaxe WA T0ro, Tofk PEAAMIOBETL METEMETHYECEYIO (lOpMy
WIropHTMA, TpebyeTca AT Supe pAN CAOBECHBIN YERIAMHH, noKazarth ofilacTe
TIPHMEHEHHA ANTOPHTMA.

Hemepprnipooanneiti arzopumsy —— ANTOPHTM, HMEDLIHA MeCTO HPH vtel-
x0#i 1 AcHOH cHeTEMS TIPaBHI H YKAKAHHIA H OTHOSHAYMEIX AeficTBHAX,
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23 Ocriomus NORKIENA arzelipes XOXtNG

Cryuaiinuis grzopunis — BATODHTM, TIPEAYCMAETPUBAIOLIKH BOIMOKHOCTL
enysalinoro eubopa Tex MM HHUBIX NipasHn.

AstropwTa JomKen ofecneMUBATL TIOMYSEHHE DEYYILTATA Yepes KOHEYHOE
4HCRO Wwaros WA M0G0 3amauH onpedcnennoro kiacca. B npoTHenom cayuse
8744 NepaIpentiva. Haxoanenie AnropHTMA PEIISHHA 3NaYH HEZMBASTCS Gt
ZOPURMUTIUCH.

TMpouece PLIIOAHEHHA ANTOPHTMA HARK ) MM Rpoiec-
com. JINA NexoTophiX HCXOMMBIX DARHEX OH JAKEHYHBACTCN NANYYCHHEM HCKO-
MOI'C PETYILTATE HOCAE KOHEUHOTO YHCTa maros. OOMAKO BOIMOMNHLE CTYYAN,
KOriia HCKOMBIH pelynbTar We NOCTHrAETCA HAH Ge3pesynbraho oSpHeacTca,
Toraa roBopar, 410 K TAXHM HCXOMHLIM FaHHBIM ANTOPHTM HEMPHMEHHM.

TagHM 0patOM, ANrOPHTM RBET BOAMOKHOCT: OTECTHTL HE BOTIROC 4YTO
DenaTe?s B KaOKublil MOMENT BPEMEHH, OAHMAKC CO3SATE WIFOpHTM He Boelda
BOIMOMHO.

Yu URZOp — ANropHTM, TEYWUINH pelicHIO noCTan-
nennoll 3AEYN ¢ TIOMOLTBIC APHPMETHYSCENX AsliCTRHA.

Hocuvecsais arzopuntv — ANTOPHTM, HCONLIYEMLIF B CTyuae, ecfiH NpH
peimeniH 384N NPHXOAHTCA NPHMEHATL HEXOTOPHE NOrHYECRHE RellcTeM A,

INpouece pementa 3anaud va 3BM npeane ucero Ao/mken GuiTh PIpRiKen
KAKHM-TO AITOPHIMOM, PE3pafoTia MINOPHTMOB PEIUEHHA A4 — HOI4A PO~
1paMMHCIA, 8 PA3pAGOTKe ANTOPHTMOB GYIKLINONHPOBANHA LIN(POBOTG ABTOME-
TA DA PELTEIIHA NOCTARNEIITLI 3A02Y — 3A0343 HHAEHEpa-PaspaloTyna.

2.3, Qcnonibie NORNTRR Mirefipt TOrAKs

TtonsTue anToMars GhiIC BREAEHO B M. | B KEYECTES MODSAH oA ONHCAHHA
FYURUNOHHPORAHHRA YCTPORCTE, APEONAIMAYSHALIN W NepepaloTe ANCKpeT-
Holi HHPOPMALNH.

JUta opMANBHOTe OTIHCEHHA UM(POBOTO AFTOMETE WIHPOED NMpHMEHAIOT
HINAPAT Ai1'eGpPLT NOrHEH, ABNANOWEHCA OHUM W3 BIKHLX PEITEIOD MATEMATH-
weckol noriki’,

OcHontioe NoNATHE ATrelpht OrHKH — PHCESIMBIRKE, Brcrarueanue —
HEKOTOpLE fpenanoNente, O EOTONOM MONHO YTBEPEAITH, MI0O OHO HCTHHRO
uay aoxio. Hanpuuep, peickasupanne «Jesan - 310 nnanera Conneunoit
CHCICMbIR? HCITHHHO, A O BLICKIRMBAHHN 4HA YTHUE HACT DOANLY MOKHO CKa-

* Commens antebpu mormoe — snrmibicanil matesarve Ow. Byne {1815-1864) [hoatomy
amelpy NOFHKH NEILEMOT FAKKS urﬁ'pol‘l Eyns. B mocmemine rojas anreGpe Bynx nonywaxa
Jl0¢  pamHTHE 6 ThEHE  ywennx, ka3, Ilocr, K. Llennom,

r JI 1 B M. Cay [6].(.2 B. A6 i [21] w ap.
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Th, HCTHHHO OHO WIH NOXHO, SCHH YKATaHLl SORONHUTEALHBIS COCTSHHA O
AOTOAS B IAHHEH MOMEHT.

Jliofioe encxmutpanve MOXHO OGOIHAYHTL CHMBONOM X W CYNTETH, 4TO
X =], ecim PHICKAIHBANNE HCTHHHO, 8 X =0 — ecaM BRCKAILIBINHE NOXKIH0,

Jlortmecuas (fyReed) MepEMERKAR — TAERR BEAHMHHA X, KOTOpAN MOXET
NPHHUHMATE TONLEO ABA dnadcHna; x={0, I}.

Brickamisanie afCONOMAD UCMIHHD, SCAH COOTRETCTBYIOWAA ef nolHye-
CEafd BEAUYHHA TIDHHHMAET 3Hauesrne x=| nApw Mwbuix ycnosHax. Mprmep
26coNIOTHO HCTHHHOO BLICKA3LBAHMA — BHICKa3LIBAMHE «3EMIA — NNaHETa
Conneunoll cHerensy.

Brickatuieaiie ARCORIOMNS JONCHD, SCNH COOTRETCTRYIOWIAA efi NOrnyeckan
BENHYHNA pHAHMBET Ia4enie x =0 npH MoSux yonopHax.

Hanpumep, prcemsmanie «3eman — coyTink Mapcay acomoTho 10XHO,

Jozinecket dnmaps (gmapn arrefpti soctoc) — dans f(x,, x;,...,
X, ), NpPHHVMMBIOWAA HAUCHNE, FABHOS HYN0 HAH EIHHHIE Ha HIOOpE AOTHYE-
CEHX MEPEMEHMBIX Xy, X7, .00 X, -

Jlorudeckne yHxuHH OT ohoil NepeeHpol NpencTasnehl B Tabanue 2.1,

Tadanua 21
x Sitx) Salx} Slx} Jdx}
[] 1 [ [ 1
1 1 0 1 0

B coorpercTeHE ¢ BBeCHHMIMA onpeltnenuamy yukuns fi(x) apnserca
aScoOMOTHO HCTHHHOH (KOHCTANTa EAHHHIRA), 3 dyhEunE f(¥) — alcomoTio
OO ryMKiMeH (KoMCTaNTE Hyfin).

DyMxupa  fi(x), NosTOpAICWAN IHAYSHHA NOTHYESKON nepesennol, —
moxcdecmoennar gynryur [ f1(x)=x], a pynrusg f(X), NpHUAMAIOWEA W3-
YeliHa, OOPATHEIC IHAVCHHAM X, — Py , wiH pynkuma HE
ixy=1x=7%}

Jlornueckne hyMEKUHH OT DBy X NEpeMEHRRX ApeacTanIcHt: 6 Tabraue 2.2,

Hurvionxyur (nozuveckoe croxcese) — gynxuia f3(x, x;), EOTOpaN He-
THHHA TOTAS, EOTAAa HCTHHHL WIH X, , HWIH X, , Hon ofie nepescHniie.

JIHnioHxtiNe YacTo HasLIBaloT Takoke diyurumedl WY u yenopno oGoa-
4alOT Tk fylX, Xy) =X+ Xy =X v X

4}



2.3, Ocnowiiets AOMRNUR oApeEpEE ADEWU

Tabanus 22
X%y
M RN Mpumciie

fa [} 0 [} 0 | J, — sbcomoTren mows

A ¢ 0 0 1| %A% (xowsomEuRa)

fi o 3o [ 1| e | 5a%, mper )

L 0 L3 1 1| 5% vayx =x, (nepescuian x,)

5 o [ U] 0| 0 § &y lwmpa s

5 o [ v ] 0 | 1 | %=nvas=x (npowoams ;)

tu 0 i | 0 | %%x; (coudewme o Moaymo 2y

A 0 1 t 1 XV % {ANTRIOHEIAN)

A L] o @) o |xbs chynun Mupcs)

fs | 0 0 L | & w.xy (DRBHOSHANMOCTA)

fio t] o | U] 0 |Rivx=k; nepaecmen )

I | 0 1 1| % = (auonekarem)

Fa ! L] 0 | ¢ | B%vim =5 (mepevamm X}

fn ! ] 0 1| 2, = x; (snnaxamar)

i 1 t 1 0 | 5/x (ysams Wepbepny
T L O I W i

OT gHMICHELNN clieoyeT OTAHYaTh PYyHKUMIO fi(X), X;), KOTOPaR HadbIBa-
erca ynxynelt canpcenun no modymo 2 (dynxyueil uoxmovimeavioe WIH) n
ABAASTCA HCTHITHON, KOTRE HCTHHIB HIH X, , HAH X3, B OTACTLHOCTH. YGnoBHOe
oGoraavente 30R GyHKUNN fo(Xy, X, )= 5 D x,.

Kowviomapn (Rosuveckoe ymuoxcenie) — dynkuna fi(x, x,), Kovopan
HCTHHIA TONBKO TOMAS, ROTAA H X;, H X, BCTHHHbL KOWMOHKIINIO 42CTO MA3LIBAIOT
Take hyHeadedl H; yonosno obosmavalor Tak: (X, %,) =X & x, =x A x;.

Mpwsep 1.1, Hi A8 ot «Jaetpa GymeT XOROOHBN OIS, «M8Tpa THOH-
nel chiety.

J HHE IRMHHI —~ HODOC SRACKEYLBMC «3!3111. GYAeT XONOAHAN NOMOIA
ot iolaey ciers 1L SbIH COME, P ~— HIH.

Kusis Gpwry Ay 6p kmwﬁymmmumnmm
cherr o m dp. L4 coto3a H.

Limpux [Hedhgepa — dpymaumn fi,(x%, x,), KoTopan NoxHa TORLKO TorNA,
KOTHA X W X HCTHEHH. Ycnopnoe oGosnavenne dynxuus Llleddepa:
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Ju(x, 1) = x,fx, . Hemewcndi maremarin JI. llodubep 1a ocHove 3T0H dryHE-
UHP coanan anreSpy, Haseanuyo anreSpoil Lledwhepa.

Pyunyud fTupca (Bebfa) — pymaumnn fy(x,, 1), KOTOPEA HCTAHKA TOMLKS
TOTAS, KOTAR X H X, nomusl. Ycnossoe oloihsuenHe 51oH Gynrumh:
Aum)=x iy =xoux,

Maremarkn Y. TIipc n [, BeGG, sHesaBHCHMO pyr OT mwyTa Hiyuadline
caolieTea 1o dyYHKUAM, coanant anreSpy, nassanyio anreSpod Iapca (BeSGa).

Hrsundyn — SyHku f5(x;,, ;) , KOTOPAN OMHA TOTIA H TOMLED 10TAA,
WOTIM X HCTHHMO W X; Nookko, Yenossoo oGonavenne: f,(x, 5)=x > x;.

Bee notAveckie QiyHKUAR, NPRBSDEHHbLE B TA0NHUE 2.2, — BneMenTaphbie
yHEUHH,

Mo dryHKUAR PANHOCHALHW OPYT EPYry, ¢C/IH NPAHHMANOT HA BCEX BO3-
MOXHEIX HACOPAX NEPEMEHHLIX OAIIH H TE 0% THAMEHHA:

fl(xl‘ k7 TR xn)= fl(xl’ Xrsiie xn) *

Bynest! Nepesertue MOryT GuTL DellcTEATENGHLIME WIH DHKTHEHLIMH,
Mepemennan x, deficaistmensha, ecnin 3HaueHNE QyHRUHN (X, ... X,,.... X,)
TBMEHACTCA NP MMeHennH x,. Tlepementan x, Qenitisia, ecam 3HadeHHE
OYHKURN f(Xy, ..., %, ..., %, ) HO HIMCHACTCA NPH HGWEHEHHN X, .

Fpamep nornyeckoil dyHKuHH OT TPEX MEPEeMENHBIX NPEICTAMIEH B TAG-
naue 2.3,

H3 TaGnHuki BHIMO, YTO Nepesetibie X, W x; — AelicTeNTeMNER, 3 Nepe-
MeHHBA ¥, — (PHKTHBHAR, TAK K3k f{x;, x;, 0) = 7(x,, 1, 1) s scex naGopon
X, x.

TaGnnus 23

3 x L LT Y ] L} o (v
[} [ [] [1] i [] [1] i
[1] [ 1 [] 1 0 1 1
1 [1] 1 1 ] [ [
[ [ 1 1 1 | [ []

Henanbiosanne GRETHEHLIX $ryHKUNI ABET BOIMONHOCTD CONPAINATL HIK
PRCLIHPATE KOAHUECTRO HEPOMOHHBIX RNA TIHMECKAX qryitumil.
Tax Rak YHCHO JHaYetNHll MEPOMEHHBIX X, OMPAHRYEHD, TO MOXHG ORpPEHE-

AINTE KoNAYeCTEe yHKumi N oT oforo uncha nepoMennEx . N = 27,
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2.3 Deucewece HowanhiA ardeliprer xoonums

PacCMOTPAM HEXOTOPESE NMPAKTHYECKHE NPHMEPE HCNORLIOPAHAA ANreOpLI
NOTHKM.

lpumep 2.2, B vizose op {ITO GERO G QEHOM H3 KNAC00G6.
TNeso3p Ipex. ¥ J'lnuo.}lmy TtwouMumy Mpn onpoct Kueawil i acTel
CRGAAI 1D TP SRABIICHHS:

Jlexn:

)4 He piosar — N, ;

2} 9 e foxok x oeny — J1, 0

3} Mutua raer, wio paobui, — Ji, .

M

1} crexao paston wem — I, ;

2y ¢ MAcR A e Gy JHANOM 20 EOCTFIACHHA & tiKkeay — Q1 .
3yvo caenas Tona— A, .

Tona:

) n e menosa— I ;

2y vro enenan Mama— T,

3) Do P panily, yioes uTo 8 paafisa oxio, — Ty,
Mnues:

1) 2 e waiponnr — M, 2

2) crexnu potup Jlenn — M, ;

3} [luma MoEeT Y IHTRCE 38 MEAR, TRK :ummmm pomacm, — M,.

Bmmenuwummmmummmm P 2o npHro-
AWICA PR P Gance bop XY THORGMNHA NANAOTC YC u e
M 1 TONBRG IR ¥ HTO ma i, B oaHe oo, HenomTya aac-

MEH FAPAILAE TN HDECHIE-fTIELRHL MOKHO DITHCATE TIOKESHIINE SCEN YEHNKOR I TREOM SHEC:
N= 20,0, + 07,0, + T A0,
A=A0.0, + 0,00, + B0,
T=TT T+ T T+ Ty
M=MMM, + MIM‘)MS +M,MM; .

| enieph. HC12€1CH PAUTHTE ‘FTY Y ¥p #l u onp ke 4
JUHN 2TOTO HASD YIPOCTHTS BMPRIKCHHA, HCHOALIYA BKCAORL,.
P T TPETLE Y Tho ¥ Ty=Ty, 8 wmunr, T)=T,, Ho 1T, =0,

T,0, =T, wan TeT,Ty. Hosrosy ono scpo voras, xoran T, =1; Ty =0. Jnsanr, Tona we
suHoBN1 W Mimia ke suHosay, Ovcops cacayer, o [l Acwwo, T ¢ ;=0 (I, = §). Cacao-
snene, JE= S0, . Ovewoan 1, =1 [, =T . [yrien we sewosar.

1, npoimsanuncmio My, T. e 0 = My, Jmeer, M, =0 wme Mo MM, M, , One epho

TONMKD TOTE, koran M, = ; M, =1,
Chmaems cTexno pasban fleun.
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Tiprmep 2.3, Lip o KOHOHUHOHHPOSAANA ROIIYXS LAN (-
rie ¥ J8M, H3 QRyR pod MaioR W Goaswokt
MOMBOCTH H paloTEOmEN IpH TEKHN ¥ P anod By 3
BN [EMIISPRTY DA BOMIYXA & INMOEITHN ROCTHIRET 197 C | ROMEHIMOHC) GonLUIol MOINKICIH
S, ECHH paTy Py AcTHRRET 22° C {nantil KonARUMONEp HPH STOM oT-
WMACTCR). ofa Pa. BRI g PUTY P s0IAYxa HF
Iyeik vido o paTYpe BOJAYXE NOCTYIRT OF JarvHX0D, K1opuL cpada-
THARIOT VpH ALCT PATY P 19, 22, 30°C_ Kmxreail Wi 31 Mx
ARTIHKON BLEBET BXOLIY K WHOOPMAUN 128 yCIpoRCTRR Yitp Kol T
ifcpmupc FpH KaTYRKA Up puliowne p H HX MOXIG NPCACTABHIL KAK WOAS
b, o H 2y 8 IBGHY WA SNGRRKHT 1ax R sarnea
{0 — Ber cHrHama & U ypOoBRA parype, 1 — ccie conmany,
&y P CHCTEME YN[ T MO HIWCATE CHCAYHONIHM
obipaion
n EN Z) "y o
1 ¢ o 0 [}
" L] 1 1] |
i ] ] ] 1]
L 1 ] ] 1 |
Tz = i perumee, cpsGaryesomero nph PO 2 =0, cean 1eirpanypa

moirmie (1990 7 5 e 1, comt 1cRmepaTyps papie O Gonpiue 19°C 0 7y — awvunik, cpadie)m-
UKL W = 2200, oy =0, eenh $<22°C, 2 o] i £ 2220 C L 23 — Amews, cpafiare-
parmi ipH (=P C ) 2y =m0 npr f<HPC, 5= apn 230°C ;) 0, W W, — courseicr-
NEIER T DAt ]

P (-G -

p

I, | — T )

Iafiinta oOWCHmacT b B Yoy 61 1y o palis .

Prcpeeie 1eopun Mk, Byns G6uuta npusencin 1. C. Dpendiecion k anamny
wormaxTibix uenci (1910 1.). BoaMOXHOCT: ONMCAHHS HEPSKIIOWATSILHBIX
CXeM © NOMOWbIG NofuyecKnx GopMyn oxAMNECE BECHMA UEHROE o HBYM DpH-
unitam. Bo-nepenix, ¢ noMowbKr opMyn ynobuee npoucpaTe paliory cxem. Bo-
STOpHIX, 384aHHe yonoeHi pefionu nwboll nepexniovaTensmoll cxemnl » sujie
$opMyn yIpOURST NPOUSSe HOCTPOSHIA camoil NEPeKOYETENLHOH CXEMBI, TaK
KaK OKA3ANOCH, HTO CYLISCTBYST DAL IKBHBANCHTHLIX fipeolpmomaniii, 8 pe-
IYALIATE KOTOPEIX fiorwieckne duopMynel ynpouaroren, Tiph oimwcaun epe-
ENMATENBHBIX CXEM JAMKHYTOS COCTOAHNS KOHTAKTA NPHHAMACTCH 34 RCTAH-
HOE BLICKATHIBAHRAE, A PESOMKHYTOR — 34 NOMHOS, NOFTOMY NOCHOLUSR IELIHOE
COCHRHEHHG KOHTIKTOS MORAHD PACCMATPHRETL KaK dyHxumio H, a tiapannens-
Hoe — xax Py HIH,
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24 Ce i syt axrebpe xozui

Henansiosanye morvyeckix GyHKumil 0xazanocs ocoGenHO TONE3HMM Ana
ONKCEHHA pRBOTH NorHuecKHX IneMeHTOs DBM.

2.4. Cooficrea yneMenTapanix yRKmmih anreGpLr NorAKE

Hz Tafauim 2.2 AWLHO, 4TO VICMCHTRPHLE (YHKUHH THITA OTPAIAHRN,
AHTLIOHKUNH, Ledpepa, Tupca, uMnAUKaMy H T. 4. HAXOANTCA B OMpadencH-
HOH CRAIH APYT ¢ APYTOM. PACCMOTPHM 3TH CBRIA H CEBOICTRA RCXOOMLIX yHK-
[T

KOHBLWHKEMAE, NHIBIOHKLHA, oTpHuaune (pynkuun H,
HIH, HE). Henonesya ocHoBHEse SIORCKSHHA anrelpel JIOTAKH, HETDYAHO yie-
ANHTECA B CIPABSIIMBOCTA CHeOYIMMX BOckMH BxcHOM. TyeTn x — nexoTopas
oruteckan wepemennad. Torsa

1. ¥ = X, 410 OMa4aET ROSMORHOCTS HCKTIONEHHS HY IOTHYECKOND BLIpS-
HEHHA BCEX UMEHOR, AMEIDIHX ARoKHoe OTPUUAHIE, TAMEHUS WX HCXOAMOH Be-
MHURHOH;

2 x+x=x,Xx=X — npasuna nonoGHLX NpeoGPAIOBAHAN MOIBONRIOT
COKPAMA LB WIKIY NOIHYECKHX BLIpaXenil;

d x+0:=x:

4 x+l=];

5 x0=0;

6 xl=x;

7. x=0;

8 xi¥=1.

JUNLIgHKIHN ¥ KOHBROHKUMA o0MmapioT pAEOM ceolicTs, BHANOTAWEIX
ceoicTraM O0LIYHMX apudme’rmecxux ONePAUHE CIMDKEHHA B yMHOKEHEA:

1) cmoibei o acconmar {coveaTensHbili Yakon):

xoH (0 ) =00 X))+ x, X (X ) ={(xx)x;
2) CRONCTRO KOMMYTATHEHOCTH (ITEPOMECTHTEN: HEH 3aKOH):

X A =Xy X, XK XX,

3} croficreo AHCTPROYTHBHOCTH { PACTIPONCIHTEHBHBLIN J8K0MH):
JUES ROHBIOHKIWH OTHOCHTENLHO OHIBOHKLMH

y & +x)=(n&x)+{x&x);
JNA AMTLIORKLWA GTHOCHTENLHO KONBEOHKUHH

X+ X% = (4 +X) &(x +x).
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CrolicTes AHCTPHOYTHEHOCTH (PRKTAMOCKA OTPEASNACT NPASHNIA PacKpH-
THA CXOGOK HAH B3ATHA B cKO0KH NOTHYECKHX Bhpmketnil,

CNpaBcaNHBOCTs YKAIAHHLX cpoRCTR NETKe HOKAILIBACTCA € MOMOLWLN
BLIEHUIMEHHEIX AKRCHOM.

Toxazen, HanpHmep, 410

£+ x5 = (5 + ) &6 +x).

B caMom pene, (x + XXX, +X,) =X H XX £ XX X8 T 40X, +
+ XX+ 2% = (L4 x4y )+ Xy =0y 40X

ANANOrHUHO MOXKHO DORAIATE B APYTAC JAKDHLL.

Hecamxo YCTAHOBHTA NPABANGHOCTE COOTHOWSHAN, MIBECT HKX KaK Ko~

Het e Mopzana:

nx; =f| +i2v

L 2.1)
X+ x5 =XE,.
Ha sakonoe ne MopraHa BMTeKMIOT CeCTER:
X, =X+ X, 22)

5 +n =EE,
€ AOMOLIBI0 KOTOPLIX MOABNACTCA BOIMONIIOCTE BHIPANETE KOHBIOBK NG He-
Pe3 OHFLIOHKUHIO H OTPHUAHRE HITH OHOLIOHKUHIO YEPE3 KOHBIOHKUMIO W OT-
PHIBHHE.

3axotini g6 Moprasa H CSACTBHA Hy HHX CTIDABRENHBL IR MOGONe KoN-
YeCTBa NEPOMEHHL!
X Ay 4ot X, = F &L&F
1 2 _n -xl _ "r (2‘3)
XXy Xy =E 4+ 4+ E
Jina norAucckHX dYHKUHH YCTAHARIWBAIOTCA COOTHOUEHHA, MIBECTHHE
KaK 30K0HB] HOZRONYEN IR

x(n+x)=x.
B mafnvue 2.4 nokasatia cpaseanHBOCTL 3AKOHOR NOTIOUISHNA,
@ cloxcenus no smodymo 2 (mekniountenstoe HWAH) —— dynknua,
BHIpAKACMAR CEIYIOWHM 0GREIOM;
%D x =xE + X =(5 +oNE+F). 2.5
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Tabnmun 24
¥ x NtEy 5 X+ XXy X (% +x)
[ [ [ [1] 1] [

1] 1 i /] L] i}
1 i} 1 1} 1 1
1 1 1 1 1 L]

Dy HKiHa CIOKEHRY IO MONY T 2 ofnanseT cReay»umMn cootcTeamM:
KOMMyY THTRBHOCTH (EPEMECTHTENRHMI J8KO0MH):

X Bx, =x, Bx;
ACCONHAEMRHOCTI (COMETATENEHLIN TAKOH):
O @®x)=(xdx)Dx,;
AMc FpuGy  HenocTH (pPacipenenATENBHLN JAK0H):
(X B x5)=(xr)P(xn).
Jina 310l yHKUHH CHPABeMTHBL AKCHOMLL:
xPr=0;, x@I=Fx;
xPE=I, xrP0=x,
Hn oCiHoRa1IMA AKCHOM H CBOHCTE MOXKHO SHIBECTH NPASHIA NCPESONa
ytwumii Y, WHH, HE yepen bymkuio cnometing no mogynio 2 7 vacGopor:
I =x @)
X+ X =x@x Grr,; (2.6)
xx =(x B ) @(xn +x,).
Dynryun ANk (—) — bymuma, BupaacMan cSIyIOwHM ofipa-
IOM: X > Xy =X, + X,
Jlan dryikunv AMICTHKAUHE COPABSANHBE! AKCHOMM
x»x=k x=>i=; ¢ox=|;
x=»X=X x»0=F,12¥=x
H3 axkchoM cASIYET, YTo AMINAKAHA ofnayseT TonLED cpolcTeOM KoMMy-
Tal A (nep TelkibH 3KOH) B HOMCHEHHOM BHEE: X, > X; =
=% .
- g)noﬁmno ACCOLHATHEHOCTH A STON (YHKUNH Becnpaseinee (TaGnn-
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TaGanwus 2.5
x X EN n={xn—=x) {5 = x)—=x
[} [] [1] ] L]
] [} a | L]
| ] a 1 £
| ] ] 1] o
0 ¢ | 1 l
0 | 1 1 |
| 1] ] 1 1
1 I | 1 3

Dynxunn H, HITH, HE yepea HMRAKaUMO BRPEKAYOTCE TAE:
XX =X Xy,

XE =X X, 2.h
¥=x =0
Dynxyur Iledhepa (1) — dynruna, koTopan Moxer Gurm nupaxena co-
OTHOWEHNEM X, /X, = Xx; .
JIna Hee XAPAKTEPHE aXCHOMEI:
tfe=x; xfE=1 xf0=1L
=% =1 ¥l=x,

wr HogreepandeTea Tabnaneh 2.6.
TaGhuni 2.6
v H xix ¥ sfo xfl o ¥l
T [ 0 [ [ [ i 1
] 1 1 f 1 1 1 [

ITH BRCHOMbI TIOJBOIAIOT ShOpMY/IHPORETE CRCTYIOUEFE NPAtHIE NPecGPIsOBaHHA:
x& = 5[5 = /n)/x/6)
¥=xx; (2.8)
Xy +xy 2 X[ = (X 0 )y ).

Jnn dynxumn [ledupepa cnpaveanuso ceolicTe0 KOMMYTETHBHOCTH QAR
HBYX TICpoMeHHMX X, fx; = x, fx, , 410 nerxo nposepaetca. lna rpex n Gonee
NepeMeHHbLIX 3T0 CBOHCTRO YT HE BRNTHACTCA.

B camom gene, dynkuma lledupepa aenactes CTPOro depMecntiol giynx-
Sjueeii, T. €. AN HOC HOBOIMOMH JATIACH BHAR X, /X, /% Wi x,/x, /.. fx, , Tak
KAK HETIOHETHO, B KaKoH ovepeaHocTH npuMenaTs onepaio Lllogdepa B sToM

4%
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BRipARCHHH. CRenoBaTeNbHe, DUEpeAHOCTR NPiMeHeHna onepauln Llleddepa
DONIACHE YKASMBETRCA ¢ NOMOWSIO CKOBOK, KBk, HANPHMED,
(O /%)) 2, mam (5 /2,)/ (2 fx,) -

T pRIBO/B NONTECHKSAICTCA TAKKE TEM, HTO CBONCTEA ACCOUNETHRHOCTH
# aHCTpHGYTHBHOCTH Ana yexutn Lledupepa vocnpaseannaw. B camom nene,
CIPABEANINBOCTE CBOVCTRR ACCOUNETHBHOCTH PEACT K TOMY, YTO HMOMAHL GeiTh
PasH! BLpAmEHNA (X, /2, )%, 1 % /(x [x,).

TpuMesan iipaptna NpeoGpazosanta K STHM BHPAKEHAAM, NONy4aeM

[0 )2y = (1) % = 23y + 55,
X /n) =% +x +x.
Mposepra PABHOIIAMICCTA ITHX BLIpakeHil npeacTannena & Tafnuue 2,7.

TaGanun 2.7
] X X3 R} ¥z¥1 G +5 Xy + Xgky
0 [1] [] [ [] I 1
1] [ I 1] ] Q 1
)} 1 0 ¢ ¢ 1 1
0 1 1 a f Q 1
1 n 0 ] ¢ l ¢
1 L] I L1} 1] 0 ¢
1 1 ¢ 1 1 f 1
1 1 [} ] i f 1

Cnenoemensio, gyuxuan (x,/x)/x, w x/(xx) we pasupi, 3HouHT,
dywknta Lleddepa ne obnblacr coolicTRoOM BCCOUNETHBHOCTH B QIyYas TPEX
NEPEMSHHBX, YTO MOKHO PRCIIPOCTPAHNTS B BB A/ NEPEMEHHEIX,

Jiin dywrun ledepa ceodicTno mucTpuGYTHBHOCTH o3HAWAST, YTO
okt GUTE papie se dyHKUAH: X, /(x,X;) W (5 /x)/(x [ x,). [peotipasyes
FTH JIYHKUHA, HCOMLIYA AKCHOMY ¥ = &/ ;

0f0ax)= 3+ =0 508 + 29) = (5 /58 /5) =
= (%, [0 /13 05 /1) = (x) f (e, D ACx JOny fIDA
(0/x:)0x f51) = (e, M) = 0, + x50y = 1 (0, + 1) = 5 (B 5 ) =
= 5, (05 /0% /1) = 51/ (6 /(35 /1) = (5 /(2 /1 Gy fODAL.
Bee amamm 3Twx  npeofpazopasnil  nokaimBAOT, Wro X, f(x, /% )w
25 /)X /x), T.e. coolicrBo ANCTPHEYTHBROCTH HECHpaBEANRBC AN

9
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dyhkwan Ulegdepa 0T TPEX NEpeMeHHLIX, B CHENOBETENLHO, HECTPABSILTHBO H
HAS «n NepeMeHUbIX.

HeolGxomuMo yKAITE HR BOIMOMUDCTE BOTHHKHOBSHIIA CNCHYIOWErD Ja-
Gayxpesina: dyuxupn Lledupopa pasHocHNLHA (YHKUNH CTPRALMHAA KOHBIOHK-
uph. TAR KAK KOHLIWMKUNA ofnamaeT scemp CROHCTBAMY (KOMMYTATHRHOCTEAO,
BCCOUMBTHEHOCTEED, ANCTPHOYTHBHOCTLID), TO N0 3TOH RPHuAKe H ({iyHKuHA
Ilfedupepa ponskHa Gping Gk AMETs 3TH xe ceolicTa. QUHAKO PABHOCHIILHOCTE
yHriwii Ha Bcex Hafopax he oGAIATENRIO COBRAGAST ¢ HARHMACM OOHHAKOBHIX
ceodcTa, 4To B nogTeepxater npuMep bynkunil Weddepa n HE—H,

Pyuxcyun Mupca (Bebba) (1) — dymmn, kotopan onuceisaeTca BHIpaNe-
muem x, Loy =5+ x, =55,

Jina pymcunii [lapea {BeGGa) cnpascantBbl axcHOMb:

elx=x xl 0=% xli=0
zli=0; ¥lo=x Eli1=0

Y10 nogrsepkgeeTca Tabnuues 2.8,
TatGiauwua 2.8
X H xdx £ 2 xlo EXY e T4
1 " 0 i [ 0 [
[ 1 1 ] § 0 [ 0

OneMetiTapunte Gynepsr Pymcunn B, HIIH, HE smpansaiores weped drytn-
wio Tupca (BeGGa) creayiouinm obpazom:
f=xlr
xx=(m )i y) (2.9)
x+xwin tx)bixg ).

Jine dymeunn Mupea (Be6ifa) cnpasea B ceolcTro KOMMYTATHWBHOCTH
TOALKD [IA ABYX NepoMennbix: &, 1 %, = x, L x, . Dyuxuma Tupes (Be6a), Tax
xe wax W dyHkuna Uledrpepa, sennerca peymectvodt $yuxuMeii. Cregosa-
TENBHO, HeBOIMOMHL 3aMkch pana: X, 4 x, Ly, 4. L x,; ana yetancenenus
NpuopuTeTos o0SIATENLHO AOMKHL RCNONLIORATHCE cROGKN, KOTOpHE oHpe-
DEANOT NOCAEA0BATENMOCTS OCYUISCTRIEHHS Oncpaynil;

o dx)n Lz L)
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Ananoravno ¢ dynxuneil 1edgdepa ana $yuxin Tupea (Be6iba) necnpa-
PEANMEM CBOBCTE ACCOUHATABHOCTH H ARCTPREYTREHOCTH. METOA DOKEATENL-
CTBA TRKO XE, KAK H B NPCALAYWEM CTyuae.

Hapo jamerss TaKxe, yTo X, ix, =X, + Xy, T. ¢ ynkupn [Mapca paswo-
cuneva dywsuan HE—HWIH. 3gecs maoxe papsocinssocrs GyHKUNK ve seAer
X HAIHYRNG OANHAKOBAIX CBORCTS Y FT1x rysKuMi.

2.5. ABMIETHYECKO: NPeIcTARAehie Ppyuxuuii aarelp doraxy

CywecTayer MHOMe cnocofos Jamasns noruveckex Gyukuni. Panee Geor
paccuotpent TafaHIHEH cnocoG, npn koTopom kaxnoMy Hafopy 3HaYeHwd mo-
peMeHHBEX & TAGAHUS RCTARHOCTA YKEsHIBacTCA 3Hauenne camol noruveckoR

yHEIMH. IT0T enocoG HAFNANEH H MOXKET (LTh NPHMEHCH ANA JANHCH DHYHK-
unii OT MOGOI0 KOHYECTEA NEPEMEHHEIX. OARINCG PH AHANH3S CoDHCTE yHR-
uHii anrebpot norsky (PAJT) Takas 3aNKCE He AMIseTea KownaxTHON, [powe
BLITARAHT SHANHTHUOCKAA JaNHCE B BRAE (opMyn.

PaccMOpHM PHKCHPOBANHET HaGop nepemeHEbix (X, X;...., X,}, HA Ko-
TopoM 3agang QyHenHe anreGpm normcn. Tak xax mofad  nepemennan
x, =$0,1}, To HAGOD THRUCHRN DepeMeHHLIX (PaxTHYCCKH npeacTaenseT cobodi
HeKo1LpoS JStBoHUINE o, |pencTasam, YTo HoMepoM HaGopa GyasT npous-
BOLFOS HBOHUSIOS YHCAC §, NONYYBEMOe CICIYIOMMM 0bpasom:

N EY LT T T .10

Thyevs umeeren fyssumd @,(x,, x5...., X, ):

& = 0, ecnn Homep watiopa papeH i
"7 |1, ecnn uomep wabopa ke paven £,

Dyuxuno &, BaEIRaIOT MEPHOM.

Juzvionrimusnotii MEpM (MAKXCMEPM) — TepM, CEASLIBAIOWIAH Boe NepeMet-
Hide, MpeACTABNEHHLI® B NPAMOR MNR HHBEPCHDH GopuME, IHAKOM AHTLIOHKLHA
(HHOTZA & IHTEPATYPE HCNOMLIYETCN TEPMAN ¢ KOHCTATYIHTE HYIAH),

Hanpumep, @, =, v, v, v O, =5 vE.

KoHbIonknUGHEE mepM (MURRIEDM) — TEDM, CBATHBAIOLINHE NepemenHme,
pencTasiienibio B HpAMo# RO AHeepcHOH opue, 3HakoM KOHBIHKUNH (HHO-
THa B FHTOPATYPE HCIIDNBIYETCA TEPMRH (KOHCTATY T efiHHALEY ). OBo3Haya-
€A MHATEPM CIIEAYIONRM oGpaiom:
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F |, ecnw Homep naliopa pasen §,
0, ecnH Homep nabopn He pasen £,

Hanprmep, F =xixxx,; £ =555,

Pane mepma r HIIPEIENFETCA KONUYECTROM NEPEHSHIEIX, BXONAILMX B 1aH-
Hull Tepu. Hanpumep, ans munrepma £, = E5,Ex, ;£ =5, 0 AN MakcTepMa
Py =X +3+ % r=l.

Ha 0cHOBAHAH BLIWECKAZAHHONG MONHO CHOPMYTHPOBATS Clieyiomyit
TEOpEMY.

Teopema. Jobat malauo sodannar DA wowcem Gwnie npeo-
CHIGGAENT THAEMUNECKY 6 Bude

Jix. 5, X)=RvE Vv F =y, .11

rie { — vomepa HaGOpOR, HA KOTOPHIX QyYHKLME papna 1; Y~ THAK AHRRINE-
UMK, 001 ANAIONIMH Boe TepMEl F,, DABHBLIE SOHHALS.

B camomM pene, ccin na karom-nuGo mabope gyrkuna f{x, x5, ... xi)=1
10 BoIGACTEHE TOID, 4o xvi=l, B npasoll nacTh supskenun (2.11) acerpa
HAT/STCA INCMEHT, Pashui  eAMHHWE; ecnm ke HA HaGope i dwnEims
Fix- ... 5)=0, Te B upasoll yacTH ne ualineTcE PN OQHOIO WIEMeNTa,
panrsiore |, ek kag 0w 0w, . vD=0,

Taknm obpazom, kaknoMy HaGopy £, win kotoporo f, =t coorRercieyer
meMent F, =1, a 1afopam J, Ha KoTopuix f, =0, He cOOTBETCTBYET HH OIHOID
anemenra F =1. lloyroMy 1a6nHua vcTHHHOCTH oMtO3HAYM0 oloGpaacics
ananuTideckoll sanKceio suaa (2.11), koropy1o 8 JanbHeiwesM GysieM HIHBATH
offbedumteneeM MepMOS.

Hopmansuan Ousvionrmucwan popwa (HId) — obbeawnenne 1epmon,
BRHIOYANOUEE MUHTESPMLI NEPEMEHROTC DAHIA.

Konuvecso poex Tepmos, BXonantux B coctas (2.11). pasHo koauvecToy
SAMHWMHBIX CTPOR TAGAHUL,

Npemep 2.4, Jamcare » WECKOM BHAE Y 29
TaGawrux 29

i X * S Xy, 2;) x X X A )

[1] [ [ 1 L [ [} ]

L] L] ] 0 1 1] 1 L]

0 | a 0 1 [} 0 [

Q ] | 1 i i | [}
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Pemenwe. Ha prssd a1y gy ] fopuc:
SUm By xg b= FUG 0,004+ F(O, 1, B+ F(L 0,00 = 5,7, 5, 4 Bxomy + 07,5,
Omeem [, o 2 )= RGN+ R0 + 355,
Jinn npencrasnenns GAJl v (2.11) HCITOME3YETCA COBOKYMUOCTE TEPMOR,
O LETAHEMHBIX SHAKAMH ARFBIOUKIHA (v TR +), Mosvo Renontaosate TRIGKE
IPYTyt0 NEMEHTIPHYI0 NOMAUCCKYKr onepaunio. CHopMynnpyes ocHOBAWE
TpeGiosanns & 70# onepausi.
Tpefiopanwe 1: ecnn kaxoil-nuGo TepM F, =1, 10 dyuxums £ pomama Sure
paBha eiHnHLe.
TpebSopanne 2: ecni xkaroil-niGo Tepm F, = 0, 1o pyixunn f moscer Gure
pasua eHEHLE,
Heobxonumo, Yol HpH 3Havennnx TepMon F, =0 dynkusa f Guna pasua

HynK.
Tabnwunoe fipeacTapienue HCKOMON NOrAYOCKOR ONEpAUUH HMEET BHI

TaGm 2.10m 2.10.

laGakua 2.10 Tabawun 2.11
Tk i A=v I3 F, Ax®
I [} [ [ [
u | 1 1] ] ]
| Q | 1 o ]
I 1. 1 i ] Q

Fakum OOPAIOM, HOAYYRIH, uTo HexoMoll dynkumell, Kpose QryHKumm
HJH, Moxer SpTh PYHELMA PAIHORMEHHOCT W MTPH 2TOM CPARELTABLIM CTa-
HUBHICA TAKOE CAELCTRHE HI ToopeMed (2.11):

CneactsHe: mobas Tabumuno saaannag HAJ MomeT GHTE NnpeacTanme-

Ha n cliepyrotieit anannteyeckoi Gopme:
J(x5, %y, x.,)=F]ﬁF1&-um’ 212)
rae Kk A obosHavaer onlepauun v, P,

TpeSorannan 1 1 2 mowHo 05oGWNTE W MOTPeGORATL, 4TO06! AHANATHYECKOE
NPEACIABASTING HYIICBHX H SAHHHYHENX CTPOYCK TAONHLLI PARIRYANOCH H MTOGE!
BLIOITHAAGCE BIAHMHO-0LHOIRAYHOE COOTEETCTANG MEKSY Hynepolt eanmrnol
crpokoil 1t 1epMoM.

Tpeboranne 3: ecnu xaxoit-nHGo repu P, = 0, TO hywuna f nonxua Gurrs
PABIAL 1Y,
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TpeGopsane 4: ecnn sce Tepub P, = 0, 70 dywrnma f =1,
Brnonhag 1 TpeSOBAHKA, MOKHO NPHIHTA K ABYM OPyTHN SOOMONKHEIM
YHKLNRAM: KOHBWIOHKUNE i PABHOTHAMHOCTH (Ta6n. 2.12 1 2.13).

Tafanue 2.12 Tabawun 2.13

®, &, & ®, ¢, -

0 Q L) a 0 !

0 t 0 0 1 0

i a a i Q 0

1 1 1 1 ' |
Teopema. Tiotan mabawme sodamar QAT moycem Suims sadana 6

angrupmecKoi dopwme:

Jx, o x,)=D &P, & &P, {2.1%)

roe k— KONHMECTRO FEOHYHEX Hafiopon, AN KoTopeix D=0,

Hopmansnan xonvionsmusnat popma (HKP) — obvepmuenve 1epuon
(2.13), srmHaEiuee B CeGA MAKCTOPMET PASHHX PAHTOB.

ChnencTene: moGas TaGanyno samanian DAJ] moser Guite HpeaciaBnena
8 aHANHTHYeCKOH dopme:

S L )y=d ed = =, (2.1
Tfig k —- KOAMECTEO HY IEBEIX IHAYCHHA (PyHKumM.

1.6. ConepucHunie mopMaILuLie $OPMLEL

HopMankHule KOHLIOHKTHEMAE, QHIMIOHKTHBHRA (OPMEI He ARIDIT ONHH-
SHAYHOMO NpeacTaBneHnd gy HRuMm, Taxoe MPEOCTASACHUS NOIYYRETER TONbLKO
NPH COBSPIHHEIX HOpMATEHEX (opMax (CHD).

Beoacm oGosmavenna x" =%, x' =x.

Torps v ofiueM BHIE NEPOMERRAT MOKST GuTh 34HAHE KEK HEKOTOpAN
yHkuni

ecnia=1
u{f’ x=5 @.15)
X, eCmH e =0,
npH ITOM
X o+ TE, (2.16)

foe ot — DpOHYHAA NEPoMeHHAN.
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2.6, Conetuucuiit ROpMOADIGE Ghropansl

PaccMOTPHM KOWBIOHKUHIO BHaa x™x3...x%", roe {o,, oty,..., O} Npes-
crasnaer coboil neonypsili Hafop; yucno uaopos pasno 2, 1. e.

00 000
0c..00C1
00..010
00...01 1

HT L
Ecitn 7anath veem o, 3wayedne 0 A |, TO MOXHO NONYUATE, HANPHMED,
AHYBIOHKLHIO BRI
\I.r.tf"x;" coxdr=xxd g vale) v alxd Ll pad v v ]l 20D
roe v — cuMeon 0GoGweHHoH QHILIOHKUMH N0 cENHINHLIM CTPOKEM.
Torna chpasennusa cReqyiOLIAl TEOPOMA.
Teopema. Tiobaw CA/T moxcem Gutme npedcmaanend ¢ ouds

S Xy Xy, Xy )= VAP L Ry aEyyy ). (218)
Bripaxenus (2.18) Hasmsaror pastoscenues gynxyis aszelpw xoet-
Kt no k nepemennuim,

HoxnanTenscres. Tlpekae poero onpescnuM, MPH KaKAx YCTOBAAX
BLNOAHRETCH papencTRO X =1,

Oraeaupio, 410 Y10 UMeET MOCTD IpA X = 0. B canom gene, ecnn x=ot,
We'=eu+EE=0+TE =] emx=F,0 A" =Ge+Ga=aE=0.

C yueToM BOT0, 410 2" =! npH X¥=0, MOKHO YTBEPRIATE, 410
KOWLIONKUMA  pia  X(Mry7..x7"  paBa cAMHMUE PR X =,
Xy =0y L X, =0,

ITH PABEHCTEA MONHO TIOACTREHIL 8 MPABYK HACTH BLIPAMSHAA
218). B peymmare vt Lxp SN X, L Xl X)) =

l\--—-——r-———'

= fUX X0 oo XKy on X, ), 4TO H TpeGoBanocs AOKATATE.

Cnencteue 1:ewm k=1, 7o hyHruss anrebpet NOTMKH npeACTARNAET-
¢ B BHAC

f(xp xh whey xn) = xlf(‘» x!u Rl ] x,)vi.f(o, x!s say xn)' (2'l9)
Cneacreune 2:ecnn & =n, To moban $AJ GhITH M eHa s

BHAE
Sl Xy, o x ) =vaalr, L xi. (2.20)

5
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Conepicennar nopMarsias dwvionnpnenar popua (CHIP) — DA, -
IAHHaA B Buge (2.20).

PaccuoTpiM ocHoAKME cpoficras CHID:

B CHID et apyX OZHHAKOREIX MHUTOpMOD;

8 CHIAM vm oAHH MHHTEDM HE COMCPRHT HBYX O/MHAKOBMX MHOMUTENCH
{nepemennbix);

B CHII® i 0aHH MAHTEPM HE COHEMENT BMECTE C MEPEMEHHON H e€ OTPH-
LmHRe,

Ha ocHOBaHAH 3MAX cBOMCTS MOIRHO NPEIACKHTE CHEAYWHUMH ANTOPIIN
nonysetis CHI® a3 Tafmub ACTHHHOCTH:

1. IMonoxuiTs HomEp CTPOKH B TBGMHDE § =1, HOMep ANeMeHTa B CTPOke =1 .

2. Bupars wy Tafinnum maGop ¢ womepom . Econ f, =1, To nepelith x
n3,ecan f, =1, —xn5.

3. CihopMuposats TepM F,, BHGDATE MEMEHT CTPOKH C HOMEPUM /.

D,vo F, = F AX,,

5= LroF=Fax,.
4. Buvmenme = f+1. EoM i<n, onepeiimak m 3, oonu {20, —kil. 5.
S Brancnure =1+ .Ecnn i <2", TonepelivAak n. 2,ecam § 2 2" . — k. 6.

& Konen,

Tipumep 1.5, Mp T Y 2.4, » CHUT®.
TaGawma 2.M4

% x xy i n Xy Xy f

0 [ [] 0 i [ [1] 1

0 0 1 0 1 L 1 [

0 | 0 Q 1 1 Q 1

L] | ] I ] 1 1 [
Pewewne. P B ¢OOT € b4 v

P L

Chtoanr Sy, Xy, 2, )= E'. Xy + XXXy M T,
Paccmorpum CH® nnw npyrax dyHkunii,
TlycTe uMoeTe TepM sum @, = x* v x v...v x™, rae
0}, ccnu Homep HaBopa paben J;

{I, ec/in Homep Hafiopa tie paseh i,
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2 6. Coscpmcaninie NOPIATONGIC Gropite

Econ x, =0, H &, — TeKywHil 3NCMEHT ABONYHOTO HAGOPA, TO TOT oA BOZ-
MONHBI C/HYYAH:

Nx=0 2y x, =0 3 x, = 4) x, =1
a, =0 o, =1 o =0 o, =]
g =1 3 =0 g =! T =0
xf_“ =x,=0 x,i'.'=f,=I xf‘ =x = x,i' = =0,

B cnyuae, kotma X =0 a8 ¥, =0, TepM $, MORHO PCTOILIOBATS B
npeacrasrenns (2.13) n {2.(4).
Teopema. JTobaw $AT, xpome abComORMO HCHEHHON Bymmsm,
MONCEnT Gutits MPedCaRReNa ¢ COREMUenNOll KOULIGNKITIGHOT HOPMaTD-
noi gopme (CKHP):
f(x,.x,,..‘.x,)=:n\(x,'-"‘vx,"v...vxf'). (2.21)

Ana npescrasiennd noruyeckodi $yrkuHn permomsyiorcd onepaupn H,
HIK, HE (A, v, 1)

Cnegcrene: mofan CAJl, xpome KOHCTHTYIHTH: [, MOXET GeiTe npoa-
CTAaRNCHA B BUAS

f(x,,x,,...,x,):::(xf‘“.vxzmv..‘vxf'). 2.22)
3nech HENONBIYIOTCA ONEPALIAA HEPABHOIHAYHOCTH, AHILIOHKIHH, OTPALEA-
un{=, v, T).

Ilpmpl.i.llaﬂm(.l.'!kbmjyumm(m i 2.11).
Pemenue. P P no dopayae (2.21)

Sin o Bkl v v N v v T v I v XE v v AT v v ).

“Fo ip Gonee 1 p e, TEM Of rroft gynrain b CHOD, Tax xax
» TRENAIS: MV O CI o, AnS KoTopa f =0,

Bp P 1X paHee oft HIAX TepMoR GLUTH HCONLIOBAHE. AN
aanucH Topuos F, M @, onepausm HAK, HE, a tuoxe H, HE. Momso ucnoms-

300aTH TAKKe HaGOp HY HMIAHKawan { —» ) 7 orpuvasns (HE),

Cuiocobut npeofpa’rosanun HP o CHY. Copeputentns nopsans-
Han HhopMa oruYacick of #opMansioll gopusl (HP) Tem, 410 BCOrIa COREPIRHT
TEpME! TONLKO MAKGHMANGHOTO DaKra H JIBeT ONHOMMAuHOS NPENCTaBIeHRE
PyiKuHa.

Mpowspansiaf HOPMANEHAS AHILIOHKTHEKRAY QopMa (HIIP) nepesonnTea B
CHAD creayiomwpm obpasom.



2 A o i

Myets fiye =5, . Torna
fCIIO = ﬁxl W ﬁir '
rAe X, — NEPCMEHHBN, KOTODAN He BXOFHT B nanHmil repu .
Tiprmap 1.7, Norioeeoxyro yHimmo, sazmisyro » HIP

Flx, by, 2y, 0, )= 1 Tv 0y T, v BE,v et

1 1 Fa Fa

npeoSpiosars » CHAOD.

Pemeunc. B P peoby {2.23) noomeyp
R x (x5 v 5= 5% v %3, .

Ofa “LWeena noy p Ha {xg v 5,).

B pety mTave noNy s

Fm By, v i 08 n v o 55 v o L5T, .
ARRHOIHYRO,
R=xfy5vin v le iy vialy.
Fi= 55T (5 v B )= R T v T, -
Mocre I UREROR ONP CHA®.

(2.23)

K TEpEM

¥
Ompen: flzy, Fo B =y LhnvahnoyvaLnhvayEhLayvg iy

VE X By X VI T By X VR Xy Xy X

Ecni maxchmasHuii panr ana §yHKIgn pape ¥, B MEHAMBZLHME Paur j-10
TepMa papeH &, To npeolpazosatine (2.23) HeoSXOMMMO NPHMERHUTS K j~MY TEPMY

r-k) pm.
DNponasonsizan HKP nepevonnren 8 CKHE nyTem cirenyrowero npeofpa-
S0PAHHE.
MyeTe fuxe = P, . Toran
Sk =Py v I =(P v XD, VX)), @24
Mpnsmep 1.5, Npeotpoosars 1 CKHO 1oomuecxy fyvcmme
S 3y )= (0 ¥ 2 )3y VIR HE VX V).
o, [ b,
Pewenne. Tlp p peolip {2.24) movwep KTepamt @ 0P,

B = (x v VLT = (VG VLG v YR
@y = {xy v D) T = (v v T v v )
Mocee yopomenstt CKH® ripymcT oxorrimensHefi Ban.
Omoem: forna (X X )= {n v i v Ol v X v HNF v, v ).
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27 Cucmeiinl gysieqwil asaetped xocusy
2,7, Cucrems) fpymxusil airefpe Joraku

PaccuoTpAM Teopemy Jerankuma, KOTOPAR HIDAET BRNCHYIC pofin B anrelipe
ROTHEW,

Teopema Kerankuma, Jiobaw Gyrean Gysiryun Moxcem Sunm nped-
CRIGeReNG MAHONACHOM 6U08 F(X, X3y, %)=k D hx, B hyx, D ... B
Bh 02 BE a0 . B, 02, 200k — xoogpuynenmyw, npu-
num@owtie avents O uu 1.

Teopewa Meranxnua ApeT BOIMOMUOCTE MPEACTABHTE MOGYIO NOTHUECKYHD
(yHKUHIO B BUAS NONTHHOMOB PAGHOTH CTENESHN.

CywecTsyeT Heckonsko xiaccos BAJl, KoTopese TRKKES RENHE QN9 NIOTH-
YECKOrD HAJINIA.

Knaee numeiinsix gyuxunii (K, ). Byneva dyHnuns HioeieneTca Anvei-
woii, 8GR OHA TPEACTABNIACTCA ROMHHOMOM Nepsol cTeneHn;

fix, 20 x) =Bk Ghr, @, Dk, .

Konnyecreo numefiusix ynxunfi passo 2™ Hanpumep, 2nx =2 konu-
4eC] 2o AWHEHIX DYHKIHY pasHO BOCLMA, T. €.

D A%, ) =0:2) fln.x)=5:3) fi(n,n)=x;4) foln,5)=xdx,;
5) fe(%, 6) =10 x; 6} flx, 1) =185 T) S5, 5) =18 x,@x,;
8) filx, x)=1.

Knace gynxunii, coxpaunwmnx nyaAs (K} Ecnn dpynxuns va vyne-
goM nafope nepemMensix papHa HYNK, TO FOBOPAT, 4T0 PYHKUMA COXpaHAeT
T

J0,0,..,0)=0.

s sieyx uepemennpx (a0, 2.15) TakHMH DYHMKUHAMH ARIMOTCA
Joo ou Ban o Jss o S o

Knaec pyaxuni, coxpaamomux enwwnny (K, ). Ecnn $pynxuns Ha ean-
oM HAGODE NOPEMEINIMX PABHA SAHHHLE, TO MOBOPAT, YTD TAKAN HyHKuUHA
coxpaunser emmnuiyy; f(1,1,...,1)=1. Jnn DBYX NMepemMoHHHN TAKHWMM (yHk-
UHAMY Amanrch £, £y, fos oy Sies Jins S fio (€M, TG0, 2.15).

Kance monoroinsix dpyuxumi (K, ) Dynxups anreGp norikn Hasuiea-
CICH MONOWONNGH, OCAM NPH NFOGOM BOIDACTAHHHN HaDODA JUAYCHAN 3T0H dryHK-
uAH He yosmaor, Lipuaepon Takex dyHiamii ann Aeyx nepeMenHEX ABIAIOTCA
dyuxusn £, £ fo. foo Joo Siu (6. ToGN. 2.15).



Tadnnus 2.15

Kmacon

Dyreuan {1 U D A () fh X, X, K K. "y
£ 0 [ 0 0 v v v
F ¢ LU L} \ v v v
A ¥ [ 1 0 v
Su 0 ] 1 1 v v v v v
Fil [ 1 '] n v
fo 0 1 0 1 v v v v
h L L} \ 01 v v
A 0 1 1 ! — v v v
Jo 1 1] [} L] — - — -
fo 1 ¢ ¢ | v v
n 1 L) 1 0 v v
fa ] L[] 1 § v
In t 1 0 [ v v
Fu | i 0 i v
s I I I 1] — — - - -
D ! 1 1 ] v v

Knace canunuicmn-m $yukuuil (K, ). $yikuna anvelpu jiod wes
A8 it T , GCnY M WLKNoH TTApe NPOTUBOIONOKITHX 15f0-

POB OHa NHpHHUMaeT rrpo'mnononomuue THavSMUY, T. &,
f(xl, x?! =y xu) ':f(il’ "_"b Tery fn)’

JAng asyx nepeMennbix TakuMU hyhKumaMy senaoTes £ £ £ .

Bee nasearmsie seie knacch PyHKiMi ofnanaroT 3aMevaTENEHEIM CROH-
cTeoM: Awbar dyHrui anrolphT NOTHKN, NONYYCHHAS C IOMOIILIDY ONMEPALHH
CYTEPOSHUNA 7 NoAcTaRoBRY 3 dyHkagti omnoro kKiacca, obaarensno Gyner
TMPHARANENATE STOMY XKE KNaccy.

Bazucom nads noAuas QAT ¢ nomousso koropoli nofas
DAJI MoxeT Gbits Mpencrasneta CynepnoaNuMell RCXoaH b dyMKuMil.




27 Cucmembl diysmyast axzefped Soxw

Teopema Ilocra-HA6nonckore. Jax moze wmobu cricmems PAT
v noanod, HeolxoduMD ¥ docmamonio, wnobol ona CodepacdRa XomR
v oomy dyrxaura:

He CORPAHOUYIO WYb,

He ¢ v,

HE AEAOUIAOCH AN,
HE RBRANTUYIOCK MONOMOHN D,
e W N

B Tafinuue 2.15 npeacTasnons caolicTea QryriKuHNN aByx nepmmnux'.

K famncy ornocwiea cherema gyuxkunii H, HH, HE (Gaske 1), ceolicToa
woToptiX Gosn iyuwehs [k, Bynem. Toaromy anrelipa ssickassimanmii, nocrpo-
eHuan Ha oucitone ITHX Qrymkuuil, Hazsama Gynesoll anreGpoll. BaincaMH aang-
KITCA TAKKE CRCTEMM, cogepkamte dyrsuvn H, HE (Gasuc 2), HIH, HE (Ga-
3nc 3), cocronmues #3 Gyuruin Lilopdepa (Gainc 4) v dyvxunn [Thpca (BebGa)
{Ba3ne 5). DTO NEPEUHCNEHHE NMOKATHBACT, Y10 GA3ACH MOTYT OWTE HIGAMTOY-
nhimA (Gainc 1) A MusNankHeiME {Gasuci 4 B 5),

Bezuc MunimMAnauN b, 6CIH yIANEHHE XOTA O 0(HOH dryHKUHH NpespaiaeT

y GANl B Y10,

Fipobnema npucTefinero fpencTasnetns norueckix pyukumil ceonnTes K
BBIGOPY 118 TobKG GatHca, HO H GOPME! HARGOJIEe FKOHOMHOTD NPCACTABNEHHA
yrux diyupmil,

hasuc H. HITH. 1IF. anaaerca mafuimounoil c i, TaK Kak po:
YHANCIHE M3 [1eTo  NexOTOPLIX (ymkunil. HanpHmep, HCNOABIYA 23KOMM
e Moprana, moxHe yanums inGo gyhsunio H, sameris oo na gywxunn HIH
W HE, inGo pynxino-HITH, 3amennrs ec Ha gykunn H n HE.

LI cpaniiTe 8 CMEICNe MEHHMANLHOCTH PESTHYHEN (POPME! TIPCACTARNE-
nit WAJL, craker RCHD, YTO HOPMANLHEIE ODMEL SKOHOMHYMES COBEPLICHHEIX
ropsanibibx (opM. Ho, c apyroil cropomsl, HOpMaNLHse (pOpME HE NAIOT OF-
110MAYHOT G MPEACTARNCHHA.

Munumanrbuas popma npedcmaanenus OAT —— popma npoacTARNEUUN
QAL x0T0pan COTEPKHT MHHAMANBHOC KOJTAHOCTEO TCPMOB W NCPeMEHHMX &
TEPMAX {T. €. MUHHMANRIAR (HOPMA HE FOMYCKBET HHKAKHX YNpotieHnii).

Hanpumep, fynkum  f(x), X3, ..., X,) = % + X; ABIRCTCA MAHHMANLHOH
qupmod n, nacGopot, yNEuMA X, + F,x, M0okeT GBITH YIIPOLISHA, SCITA K ITOMY
BHpGMEHHO NMPHMENHTE DACHPOACAHTENLHLI 3aK0H, T.o X + XX, =(x +

A CRES RS N

I uly

"y £ 0 f v g L] ¥ WO ¥ X, KICCoR.
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2 A " hoy

ChnegosaTentio, YIPOIGHHE CHOXKHEX NOTHYECKHX BHPRKEHHHE MoxeT
66ITe DCYIMECTENEHO MO OCHORHEIM JAKOHAM H BKCHOMAM, HAMDKERHEHM BHWe,
Tpusep 2.9, YnpocTRTE $ymunic f{4, 8, C)= AR+ BC+ BC + A8 nfavuce ).

Femenne, Curmamm npusc npasine (2.23), n aares ¥ipocTes $yakoH.
SUA B.CY AR+ BC+ BOiA+ Ay + AHC + Cym AR+ BC 4 ABC + ABC + ABC+ (B =

= AB (14 C}+ BE(1+ A3+ AC(B+ By = AR + BT + AC.
Omaens: f{A 8, Cy= AB+ BT + AC.

Tpamep 210, Yupoctun dyticnmo f(4, B,C. D)= 4B + 0+ ACDH + BCD » Gaance |

Pewckme. Herpyawo BoRMar., wio 1+;=x+y, Henoneoys TacEe  Tenpon
e MOprane, nomyus 1+ ¥ = Fj .

Toran C+ ACL=C+ 4D, C+BED=C+ 8D.

Cresoeatenso, i B,C D)= AB +C+ AD 4 BD= AT + D{A + By C = AT + DAB +
+C=AB+C+ D,

Omoem: f(A, B.C.D}ym AB+C4+D.

3 EAm [ L]

1. Sreitty an }
) )‘i(:,.l,.x,]-\l,rfkl.l!];

8) Ll x, 1) = th 23567
1
W Htanty n)=y (L3 E210142.10;

. Rowasm s TOMAECTRENHOCTE Yy HKIMN:

8) AC+BC = AC+BC .

6) (A+ BXA + Cy= AC+ A

8) AB4BC+AC= AB+BC +AC .

3. HiaiTH MAHHMA YO rOpMY ANS dyHIII, TAIRHNLN B ipeMepe 1,
4. Hatkru CAH® n CEH® fira cneayiows: fyeuni:

8 i30T, X = 34 By + Ramy + 205 5
B foln, ) em 4+ 2y
) Ll o b= g + 00) B,



3. IPEACTABJEHME YHCJIOBOH HHOOPMALTHH
B HHBOPMAITHOHHBIX CHCTEMAX

3.1. Brabop cHCTEME CHHCIERHA AOR NPeicTARNCHHS

whcnoBoit nnopMaunn

Huopmauma eo etewnem no omsowesio K 3BM wnpe npencraeasercs s
HENPLPLIBIOM HAYH AHCKpeTHOM BHe. Baytpn IBM wundopmauna ecerna npen-
CTABINETCH B BHOE YHCEN, JAUTHCAHHMX & TOH HIH HHOH cHCTEME CHMCHEHMA.
Ecnn xe pevws naer o Tescrosoll HHPOPMAUNN, To 06mURO OHA KoaMpyeTca
THCKE © MoMDUILIO 4Hcen. Bolipoc o subope cHCTEMBI CURCAEHHA TN UHGPOBO-
O ABTOMATA — OAWH M3 BAXKHEHINN BONPOCOR MPOLKTHPOBEHNR KBK ATFOPHT-
HOB (hYHKUHONHPOBAHHA OTAENEALIX YCTPOHCTS, TEK H PacueTd TEXHHECKHX
XEPAKTEPHCTHK FTol o asTomara [ |, 12).

Cicheded cYHCRENUN — COBDKYIIHOCTE NPHEWOR H APasHi ANA JaIicH 4H-
cen uwhpoBEIMK 3HaKaMH WIH cHMBonaMi. Hawbonee mipecTHa mecAvHuman
CHCIEME CMHCHENHA, B KOTOPOH AnA JAITHCH uKcea HCnonsnywores undiper
0, I. ... 9. Cnocobon 381HCH qHCen LUWPPOBEIMH JHAKAMH cywecTeyeT Becutc-
JAeRtoe MitoecTho. JTIOGan hpeanacHateHHaN AR NPaKTHYECKOTO NPHMENEHHR
CHETEMA CHHCITEHHA IVDKHA ofecnedHpaTs:

BOIMOKHOCTS NPEICTANICHHA AIOBOTO 4HCIA B PACCMATPHBAEMOM JHaNA-
IOHE BENHMHN;

SANACTBCHHOCTL NpefcTasiieHnA (Kaaaol xomMOHPALIMN CHMBONOR DOMKHA
COOTRETCTBORATE OIHA H TONLKO OfIHA BENHUNHA),

HpOCTOTY OTICPHPORANHA YHCIAMH.

Bice cHeTeMbl NPERCTARACHHA YHCEN JE/IAT HA QOAHLMORHLIE H ROROIHUNON-
Hie. Cametil tpocToll CNOCOT 39MHCH YHCEN MONET GLTH OITHCAN BUpPRXEHien

L]
Ay =Dyl + D, =YD,
]

e A, — 380MCh YHCHa 4 B cHeTeMe cudclietiis D; D — cHMBONIST CHCTEMS,
ofipasyiowne Gy D=1, Dy,..., Iy ).
Llo FroMy MpHILIHIY TOCTPOSHSE HETKBHLNDHHNE CHETEMB CHHCACHHS,
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3. Hped 3 vimedh @ uneh

{3

Henostnuonnas cuchiema cutcIenun — CHETEMA, Ui KoTopoll JnaqeHHe
CHMEONA He JARHCHT OT £10 THMIOEHHA B YHANe.

TMpHHIWNE NOCTPOSAHE TAKKX, cHcTem Re coomiel. JIna wx oGpasoeatinn
HCNOALIYIOT B OCIIOBROM ONEPALIHH CHOMERHA H BIUHTAIHA. Hapumep, chere-
WA ¢ QAHHM CHMBEONDM (NARo4KOi) BCTpevanacs ¥ MAOMMX Hapopos, Jian uao-
GPRKEHHA KAKOro-TG YHCHA 8 IT0H cHCTEME HyXHO JANHCATS KOTHUCCTES U0~
4K, PasHOE DAHHOMY YHCHY. D73 cHerema ReddrbEKTHEHA, TAK KAK 3MTHCH
YHCAA TIOAYMBETCH MINWHOH, JHpyrHM NpHMepoM HENOIHUHOHHON CHCTOMBI
CHUHCACHNA ARMACTCA PHMCKAN CHCTEMA, Henoaaywowan wabop cnenyrompx
cameonon: |, X, V, L, C, D, M n 7. A. B 310 cHcTeMe cymecTayer oTnoteHRe
OT NIPABKAA HESARHCHMOCTH JHEYEAHA LAGDLE OT NOMOEHNA B yHene. B unenax
LX p XL cumeonr X NpHHHMAcT NPA pEGaHYALIX IHAYEHHA: +10 — B nepeoM
cliyuae v — 1} — g0 eTOpOM.

B ofmesm cnyuse cHCTEMB CUHCICHHN MOXHO NOCTPONTS N0 CNEAYIOUEMY
NPHAWMITY:

Ag =B +oyBy +... 40 B, (3.1
rae Az — 38nHCH YNCHa A B CHETEME CHHCIEHNA ¢ ochoparnem B, ; o, —- -

pa (CHMBAT) CHCTSMM CUBCTEHHA ¢ OcHOBaHHeM B,; B — Gasa, uay ociionanye
CHCTEME.

Ecnn npeanoncsHTs, yro B, =4°, To ¢ yuetom (3.1)

B=q8.,. ¢.2)

Hosuuonnan CUCReME CYUCRERYR — CHCTEME, ¥ ODENCTROPIOIAN PaBeH-
cray (3.2).

ECTECTREANEA TIOHLNOHHAA CHCTEME CHHCIEHHS HMEET MECTO, ECH o —-
UEAOE NONCANTENLHOS SHEAO.

B noduuMonHoH cHcreme cuMcieHWA 3RaucHRe Undipht ofipefieiiseTed ee
NONOKEHHEM B YHCTIE. ONMH H TOT XKé JHAK NPHHHMAET PAIHUHOE JNAMCHHE,
Hanpumep, & necaunom ancne 222 nepray undpa copapa caHauacT A8 SAH-
HHLBL, COCCIHAN ¢ Hedi — 1Ba JecaTKa, & Nepad — ape COTHH,

JhoGas DOAMUNOHFEN CHCTEMA CHHCNCANE XAPAKTEPHIYCTCA OCHOGANHCM.
Ocnosanie (Baic) q ecnm i HOSIMONNCD CHCIEMDE CRUCRENTR — KDITH-
YECTED JHAKOE HIH CHMBONDE, HCTIVLIYEMMX MA HOGPIEEHHA YHCNA 6 JANROH
cucteme. Boamookno GEcHHCISHAOS MHOKECTED THISHUNOHNMHX CHCTEM, TBK KaK,
PHHAS 34 OCHOBAHHE [1060e YHCNO, MOXHO OOpasDeaTL Roeyio cheremy. Hatpy-
Mep, JANHCE YHAAE B ECTHAALBTEPHYNOH CHCTEME MOET TIPOBOIHTLCA € HOMD-
w0 cneryrompx rakos (uwigpy: 0, 1, ..., %, 4, B, C, D, E, F (emecto 4, ..., F
MOHO 38TTHCATL A100bIE APYTHS CHMBONLL, FATIDHMED, T.2..5)
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31 Buiop ex aped ii engh

P PF

Jnn N0iMOHHOH CHETEMbE CUNCICHHS CIPABCINAHBO PARSHCTRD

a,=Fag, 03

Am—p

i A, =a,q" .. rag rag’ ra,gT HoaLg™ , Tie A, -~ npowIsonL-
HOE 4MCIIO, IAMHCANHOE B CHCTEME CHHCACHHN C OCHOBAHNGM . 7 + |, 7 — ko=
JIHYECTBO JEX W Ipo(Men paypasios.

Ila npaxtiKe HCHOALIYIOT COKPALIGHHYIO JARHCEH HHCE

A, =00, . aqma,..a,.

B BocuMepHuiol cHETEME CUHCIEHHA YHCAA H3OGPAKMOT C NoMOIbIC 1Hhp
0.1,.... 7 lianpumep, 124,537, =1-87 +2-8' + 4.8° +5-87' + 3.3 + 7.8,

B apoMutioli CHCTEME CUMCIEHHA HeDanedyror wwpps O, 1. Hanpumep,
1000010, =1-2°40:22 3 0.2 4 1. 2% 4 0. 27 4 1022 4 027 41027,

Jna sanucH uncen & Tposusolt cieteme GepyT undgpet 0. |, 2. Hanpumep,
2022, =234 1.4 2-3 4 2.7,

B 1abanue 3.1 npHeescHbl HKeHBANCHTI NECATHYHRIX LHPD B pRUTHYHMX
CHCTEMAX CHHCTIEHNA.

TaGruus 3.1
flecmrnysna wondipa e
g=2 7= g=5 =8 g=16
0 1000 [C ] 00 0 0
] ol 00 o o 1
2 0010 002 0 2
3 o001 o1 03 03 3
4 0lo0 ot 04 1] 4
5 oioy 012 L] 03 H
& o110 020 1] 06 &
? om 0z1L 12 7
8 1900 022 n 8
b 106! 160 4 9

Jna moGol II03HUMOHNOH CHCTEMBE CHHCICHHA CRPAREVTHRO, HTO OCHOBA-
e HInbpamacTes chmsonom [0 B cooeli choteme, T. . M0Goe 4RGN MOKHO
FAIHCATE B BHAE

A, =0, 00"+ 4 10 4y 100 4, 107 4 ha, 1077, (34)

&5



3. fiped popaayur @

P

B 2BM scnonsiyioT B OCHOBHOM NOGHUHOKHME CHCTEMBI Cyhciesns. B
NanbRelies aia APOCTOTH HAIOXEHHA Gynem ynotpeliiaTh TEPMIN dCHCTEME
CHHCTIEHHAD, HMEN B BHAY NOIHUHORHLE CHCTEMBE,

Bec pasprdy p,, uMcEa 8 HOTUUONNOL CUCHIEME CVUCACHEA BHpIKACICE
COOTHOUIEHHEM

p=qld"=7, (35
rAe i — HOMEp Pa3pANA IPH OTCYETE CTIPABA HANERO,

Ecaw paspan umeer sec p, =10°, To crenyiommil crapmmi paspan Gyner
HMeTs gec p,,, = 10", a cocenmmit Mnapmnii paspan — sec P = 10°. Taxan
B3AHMOCENSL PAIPRAOE NPHBOOHT K WeoONONMMOCTH NEPEaatH HHGOPMALHH
HENLY HHMH.

EcnH » DanvoM paspaze HAKOMUNOCH SHAUCHHE cOHHNHLL, pamioe HAH Gone-
uiee g, TO AOJIMKHE ITPOHCKOAHTD Thepenays SlMHHIL B cocenHni cTapmbil pai-
pan. Npi CHOXEHHH TAKHE Nepenadd HHGOPMAUNN HALIBAIOT Hepenocari, a
NPH BHYHTAHHH — 3Joemasy. Tlepenaua Nepenocon HAN 38EMOB THIGHCXOAWT
OCHENORATEALHO OT PA3PANA K Paspany.

Jnama ypcna (T4) —— xoasuectso nosHumH (WK papazIoB) B 3ANHCH HHC-
Aa [14]. B TeXANYECKOM ACTIOKTE IIHHA YHCNA HHTEPTIDETHPYETCA KaK JUIMAR
pxspammoi cevxn (JIPC).

JIna paoHMX CHCTEM CHHCIIEHHA XAPAKTEPHA PAIHAR ANHHA pipannoi cer-
xH, HeoDxomMmam ana 3anNMCH OAHOrO W Toro e uwcna. Hanpumep,
96 =120, = 10120, =1 100000, . 3pect OAHO W TO e YHCND, JANHCAHIOE B PM-
nmx Gaypcax, HMeer pRIRYIO ANHHY paspantoli ceTkn. Uem mesblle ocHOBAIME
cHETEMM, TeM Gonuiie ANHHE YHCNE.

Ecny aina paspannolt ceTKH 3a0AHE, TO 370 OPAHHYHEACT MAKCHMANLHOES
(HAH MHHHMANLEO0E) TID AGCOMOTHOMY SHAYEHHMIC YHCID, KOTOPOS MONET Gullb
JAITHCARO,

[lycre anuna paspagnoll CeTkH pasha MmoDOMy MOACKHTENLHOMY “HCITY,
wanpumep . Torma A, =q" -1} A, =-(¢"-1).

HAuanazon npedcmasrenys (IT1) vucen & 3a0annoi CHCIIEME CHICAEHIN —
HHTEpRAN uBcnoBol ocH, 3aKknfodcHutiil MOy MBKCHWATLHEIM H MNHHMANL-
HWM YRCNAMH, TPEACTARNCHAL MY ANHAOH paspazpoli coTr:

A 2Nz, . (3.6)

Mpasnnsmit BoiGOp CHCTEMB! CHHCIICHHA — BAKHLIN NPAKTHUECKHA RO~
TIPOC, MOCKONBKY OT €70 PELICHHA 3BHCAT TIKHE TEXHHIECKHE XaPaKTePHCTHEH
npoextHpyemolt DBM, kak ckopocTs emuncacHHl, obtem 11IaMATH, COKIOCTH
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ANTOPHTMOB BLINONHEHHE apHPMETHUCCKHX onepantii, [lpH BM jope chcTeMb
cupcnenua Ana DBM neoSxoANMO YUHTLEATE cneyiomee: @

GCHOBAIIHE CHCTEMM CHHCTCHHE DDPEACNACT KONHYSCTED Yi TORMNBLIX 0O~
croganil, KOTOpuIe NOJIAEH HWETE GyHKuUHOHANLHME InemenT, B 16panvbil ann
Hy0GpazeHRA PIPANDE YHCNA;

ANHHA YNCHia CYLIECTREHHD MGHCHT OT DCHOBEHHA CHCTEML! | YHCIICHHA;

CHCTEMA CUHCACHHN QOJRHR 0BecnednTs npocThie a.nmpmu_’( BLAOAHEHHN
APHGIMETHHECKHX H NOrHYECKHK OTIePaLAiL.

JlecaTuupas CHCTeMa, CTONS NPHBLYHAY B noscenRceHol 3/riH, we ABNA-
erca HaHNyHLled ¢ TOUKH JpEHHA 08 TEXHHUECKOH peanH1auty B23BM. Hanecr-
HMC B HACTOALICE Bpema MeMeHTH, ofilafaciute IECATEIO YCT WiNHBLIMH CO-
CTORHHAMH {MIEMEHTI HA OCHOBE CETHETOKEPAMMKN, JNEKATPOHM H Ap.), HMEWOT
WEBHCOKYH) CKOPOCTh NEPERNICUEHIN, & cASTOBATENLHO, He Mol T obecneunTs
COUTRETCTBYIOIEE GLICTPOACHCTEHE MALTHHG.

loaaeaAiomee GoNMUMHETED KOMDOWEHTOR MEKTPOHHLIX CXEM, TIDHME-
Haemetx A noctpoenna BM, — pmyxnosnusonsie. C 3Toll ot ki penna ana
3BM nauSonee RoaxoaNT nBOWYHAA cHcTema cukcnerna. Ho pe nonansio AW
HCHONEOBAIAE FTOH CHCTEMBY © TOUKH 3pEHHA 2aTpaT oGopymlem? Ana or-
BETA HA FYOT BOJPOC BBCOEM MOKIMATENE IKOHOMHUROCTH CHETEN, A U — npons-
REACHHE OCHOBAHNA CHCTEMLI HA JITHHY paspazmoli cemxn, muifp imAyio ANA 38
FHCH SIHCER B 7703 cHeTeMe:

C=qN, @D

FAE § — OCHOBANHE CHCTEMM CYRCHCHHE; N — KONHYECTRO Pasps 108.

Fchn npHusTe, 1o xazasii paspa, yHcns NPERCTARNCH He | JHHM ANEMeH-
TOM C ¢ YCTOHUHMEMMH COCTOAHMAMM, 8 ¢ ANeMeHTAMH, Kags'i 43 KoTOpBIK
HMeEeT ONHO YCTOWNMBOE COCTONHNE, TO MOKAMATENL IJKOHOMHYHOCTH yKaker
YCIOBHOE KOitHYeCTeo O0opy/ 0BSHHA, KOTOpOE ueoﬁmmmjma—rpmm HA
IPENCTABTICHHE THCEN B FToI CHCTEME.

MakcHMAIEHOE YHCAO, KOTOPOE MOXHO HIOGPASHTL B CHCTE! i6 ¢ DCHOBAHH-
em g,

Apnw =9" 1. j )
M (3.8) momuo nalith TpeSyemyro Anuny paopainof ceti:,
N =108, (Ay s +1). ’ 39

ol a8 mubuil eHctemil cuncacina C = g log, (A, gy +11.

IipeacTanuM, HTO BEAHMHHA § NPHHHMECT JHoGLe mm](ucnowm-
Nbie B ApoBIbE), T. €, ARNSeTCH Henpepmenol sesiHiHHOH. TN} HeobxOMMMD
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ANA TOro, YTOGL! PACCMATPHRATEL BelHuHHY C k3K GYHKUMIO OT BEAHUHHE §,
Hanhnoe AoflylieHHe e ABIRCTCA CTPOIHM, OJFAKO HOJBOIAET NONYHHTL HHTE-
pechuit BLIBOM: ECIH 38 eZHHHUY WIMCPERHA OGOPYNOBAMIHA NPHUAT YCNOBHEH
WIEHMEHT ¢ ONHHM YCTOHUMBLIM COCTOAHHEM, TO ANA CPABHEHHA NBYX CHCTEM
CUMCAEHHA MOAMHO PBETTH OTHOCHTE) LM ROKAYETENL IKOHDMHYHOCTH

F = 108, (A, ar + D(21083 () ey + 1)1, (3.10)

ROFEONANLILIA CPanHUTL MOSYI0 CHCTEMY CHHEACHHA ¢ ABOHYHON.
Ecan pyHsuun F uenpepniana, T, XaK BHIHO HY IPHBCAEHIOIO HHKE Lu-
OTHOWEHHA, OHA HMEET MPHHMYM.

g . 2 3 4 6 ] 0
Foao .. LOOD 0.946 1,000 1148 1,31 1,505
Ha pue. 3.1 npeacTapnens 3aBHCHMOCTL BE-
? NHYHAB F OT DCHOBAWHA CHCTEMB CYHCNEH D §.

Hupas Touka rpaduika coOTBETCTRYET MHHK-
wymy Gynxunn F, onpefcafesoMy W3 YCNOBHA
P dFjdg=0, ur0 COOTBEICTBYET INAUEHHH)
g=¢. CRelOBATENEHD, © TOUKH IDEHHA MHHEH-
) M MANLHLX  IATPAT YeloBHOIo  obOpyHoBaMHA,
J 4 5§ 78 7 uaubonee IXOHOMHYNOH BB)iaeTca  CHotema
Puc. 3.1 Tampcrmaocrs ovous-  CUHCICHHE © OCHOBAHHEM, PABNLIM € = 2,72,
VELLYIOND HOKITRYCNS IKOHH- Henonsays (3.10), Moo aoka3aTe, 4no
MENIIREIH B8 GCRODAHAN TPOHUHAN CHCTEMA CYHCICHHR MWOHOMHJNeS
ST Gl Asowumol. B nopaansmomiem  GoipwHncTee
IBM HCEOABIYIOT QEOHYHYI0 CHCTEMY CHHCTIEHID, OIHAK0 0in DBM 1o censa-
HO ¢ ApeOfONCHKEM DONNIHNTEALHLIX TpyAnocTel, BOJHHKAIOIMMX TPH TEpeRO-
ae exonHOH HHQOPMALNH & ZBOHUHYID CHCTOMY CUHCMEHHA H JBoH4MON HH-
dopMaLt B BUXOHYIC HHGOPMALIIC,

3.2, [Tepenon, wucnondit nmbopmanm
3 onHoil Nenumennoll cueTeMLI B APYTYHO

B uponecce npeobpaiopanus HHQOPMALIMH B WHDPOBOM AETOMATE BOAHM-
KaeT HEOOXONHMOCTL NEPEBOAS YHOS) H3 OZHOH MOIMUHDHHOH CHETEMH CuBe-
JIEHHA B ApPYTYIO. DT0 0BYCHDRISHO TEM, YTO B KaYECTBE BHYTPEHIIETO a.mhnm
HaHGONEE LEECOCEPEIHD HCMONLIOENT NPONHLIN ATEEHT C crmponamh O w |,

" lepesm am ana O p A dHmocod
X1l a . B, worropitt HemonLIoBRN cnmponu 0, s
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PaccsotpuM sasauy nepeeona ukcen B obwel nocTanoexe.
B cooTee1cTeny ¢ (3.3) whcia B PASHBIX CHCTEMAX CHHCMIERHA MONHO Npel-
CTABHTE CHENYIOMMM OGpaTOM:

] mi
= 2,08 = 25;‘!1' =4,. G.11)

= Jm—t

B ofumem sHac Aty TEPCeoma YHCLA HI CHETEMET CHHCICHHA ¢ OCHOBAHH-
CM ) B CHCIEMY CURCICINN ¢ OCHOBANMEM ¢; MOXHO NPEOCTABHTL KoK JaJauy
ONPEAETIENNS KOMHLMEHTOR §, HOBOTO PADS, HIDDDEMAIMEro YHCNO B CHOTE-
ME ¢ OCHOBEAWEM ¢, . Pewnte 21y janauy Mok nopGopom xoaddwusenron b, .
OCHOBMAR TPY/IHOCIE TPH TTOM JAKNIOMAETCA B BLGOpe MAKCHMARBHON CTeneHH,
KOTOPAA S1UE CONePHMICA B qhane A, . Boe neficTeun fonkMbl BUNONKNTACY o
IPABHIIEM ¢, -APHBRETHEN, T, &. RO TIPAEKIAM HCXDAHOH CHETEME! CHRCIEHIN.

Hocne HAXOMASHHA MAKCHMANLHOH CTENSAN OCHOBSHHA TIPOBEPANOT «BXO-
WNSHHER B JAUAHROES HHCNO BLEX CTENEHEH HOBOIO OCHOBAHHN, MEHBLITHX MBK-
CHMAMRIION O, KoK 1a0 M1 OTMEUENHHbIX CTENCHEN MOXET SBXOTHTER B pAN He Go-

nee o, - | paT, taK KaK ane noGoro koo@dLeHTa DALA HAKNANLIBACTCH
Ol jEImMNeHHE:

N<a <q,-1:05h, s, -1. (3.12)

Hipusep LI7. llepenceiw secatnunce uncno A=96 8 Tpowmny
(=% .

Pemcune 96=0 3413 30-3 1:3 £ 2-3 +0-3" = 10120,
Omaornr A, = N0

PaccMorpenniali B npumepe 3.1 nptted MOXET GuiTh HCNOJLIOBEN TONLKO
TpH pydiioM ticpesone. A peanu3ALUMH MATUHHHBIX ATTOPHTMOB TIEPEBOAS
IPHMESTRICT CRENYIOLIHE METOOM.

Tlepesnn Mennix WNCED DePeNNeM N OCROBANNE ¢, NonoN CHCTeMbl
cumcnenng, Llenoe wmcno A, B cHCTEME C OCHOBBHEEM ¢; SBHCHIBACTCS 6 BHIE

Ay =bugh +biagi 4 4bigh gy
1lepermcas 310 eeipaxesie N0 cxeue Mophepa, nonyusm

A = G Begy+Be M + - Ky + By + by 3.13)

" IAech 10 R ARIKICIIES: NPH TamHCH ASCATHYIIMY YHCE MHASKT OMyCKacTCR.
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Tpagyio wacTh enipakerda (3.13) pasaenitu Ha BETHYNHY OCHOBAHMA ¢, . B
pesyNLTATE ONpefenHM  DepeM  ocTaToK B, H  uenylw uacTe
GGz +dy Mgy + . q; +5y). Paonenue uenyto 48cTh Ha g, , HAHDEM BTOpOH
ocvatok & . [osTopas npouece aenchua & +1 pas, 0AYNHM NOGRENHEE Melioe
4acTHOe By , ROTOPOE, N0 YCIOBHIO, MEHLIDE OCHOBARHA d gy H o
crapuiedl (Hdpoil YNCNA, HPEICTABIEHHOTD B CHCTEME C OCHOBAHHEM ;-

Npsanp 3.2, NepesccTH JECATHTHOE HHCAG A =98 B linoHeny ¥ ¢ (g =2}
Pewenne,
] 2 ”%le &
Tot _% Lz w1 4
h=0 T4 24 |2 M0 b
b=t M 12 |2 12| M
n=0 12 _& |2_ slo
bh=0 & 3 2 Il A
=0 2 i=b it n
byl
Ontaewrs A, = 11DDD[D,
Tipamtep 3.3, [Mepeoecti asordioe 4ncie A; = 1101001 B me Iy 1y ¢
(g =10} O 7 H300p s i 4; = 1010,
FemcHHe.
_ hionooq IIUID
loll) [T IBN)
_OOI IDIIJ b, = 0001
100 b =000
by =001
Omgem: wp G 3.1 wommo i by m 0100, =3 & =000, = 0

by =000t =1: A= 105,

30T cHOCOG NPHMEHMOT TONLKO ANA NEPEROA RENBIX HHCEN.

[leperon npazsuminix apofcil yMRouenierm Na ocHORANRe ¢, Noaofl
encremil canexennn. Ilycrs exonnoe uncno, SamHcaioe & CHCTEME CUMCIie-
HHA ¢ GCHOBARHEM ), HMEET BHJ,

4, =anq .. va g,

Toraa & Hosoll cHCTEME ¢ OCHOBAHMEM ¢, 3T0 yHeno Gyper wiobpaxena
kax0, b, ..., b, Win

0
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A4, =bgr +..+bgrt.
[lepenncan 310 ppaenns no cxese Tophepa, nosyunm

A, =0, + g5 B+ +ar'BL)). 3.14)

Ecnn tipapyto 4acts Berpaernn (3.14) yMHONMTL HA §;, TO RONYYHTCR
HoBaR venpaEunsHan Apobs, B uenoil wacTH kotopoil Gyner uwcno b.). Vamo-
WHE TTEM OCTABLIYIOCA NPOGHYIO HACT: HA BEJIHHHHY OCHOBAHMA g;, HONYUHM
apoGs, B uenall wacT# koropoli Gyaer by, W 7. 4. TlosTOpaN IIPoLELE YMHOME-
HUA § pas, uafiaes Boe 5 UNPP uKCNA B Honolt CHETEME culicneHna. TIpH 3ToM poe
AeficTand ROAHKHL RHNOIMIXTLCA O NPABHAAM 4, -SpHEMETHIOL H ClEAvEITENbL-

HO, B NeAoH YACTH THNIYUSIOWMXCA Apobell GyAYT NPoARnsTECA KBHEANEHTH
i HOBOH CHETEMBL CHNCIEHHA, ABTIHCAHHME B HCXOOHOH CHCTEME CHHCNIERHN,

Upusep 34, licpehecin Aecamiviyio apobe A =0.525 » I80HUHYI0 FHCTEMY CHHCACHHL

(g-.=2)
Pemenie
0. x 62.*2:
b=l x 332
by=0. « mz
b=, | 90
2
b, =0. 000
Cgem A, =110L0, .
Npsmep 3.5, 1lepescci Broumyw apote 4; = 0101 B secriimy y @
fga = G, }
PewrcEne
0, o1
¥ 1o
by =% 1000, « 0L
1010
b, =1 000, 0100
? * 1010
by=2 OO, Fi00
} * 1010

b,=5 0K 00
tdomem | 0R125

w
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Tpw neperofie NpseribHLX apobel #3 oMHoR CHCTEME! CUMCIICHHN & IpY-
IYI0 MOZHO TIONY4HTH apoft B BHfe GeCKOHENBOrD HIH PACXOAATLETOCE PASA
Tpouecc DEpeaniia MONKHO JBKOHYHTE, £CTH NONBHTCN ZPOGHEA HACTE, AMEIOWAN
BO BCEX PRIPRAAX HYAH, AN OyneT SOCTHTHYTA JAABHHRS TOAHOCTE Hepesois
(noayweno TpeSyeMor KOJIHuECTEO popAtos pesynsTara). Tlochennes oaHauaer,
YTO NIPH Nepesolic APotH HEOBXONNMO YKaIaTh KONHUECTRO pAIPANOE YHCIA B
HOBOH CHCTEMe CUHCHEHHA. ECTECTBEHHO, YTO MPH 3TOM BOIMHIAEST noTpel-
HOCTE DIEPEBOlia HHCEN, KOTOPYIC HAZD OLEHHRATE,

Jna nepepoas HenpasHILAWX OpoGell H3 ONHON CHCTEMB CYHCACHHA B
Apyry»o reofxofnm pasnensanii fepeson ueviol W npoSvoli yacTel No npasn-
Niam, ONHCAHHMM Bbite. TlonyyeHHbIE PesyETaTH JANHCHBHMOT B BHOE HORON
Apoi B CHCTEME C OCHOBBHHEM ;.

Tpumep 3.6, TepepecTo aecamHunyw apols A =98,625 b ABORYHYIO CHOTEMY CHHCHEHIA
(g; =2).

Pemenne. Poy oeNol ¥ S0 wacTell soak '
npessepon 1.2 4 1.4,

Coeem. Ay =1100010,1010 .

Tabananpail MeTon sepesona, B npocrefimem sne TaGnnunsb Meton 32~
KMOUBETCA & CASHYIHINEM, HMeeTCA TAGIHIA BCeX MHCEN OFHOH CHCTEMN ¢ Co-
OTELTCTBYICIIHMH IXBHBANRCHTAMH N3 Jpyrofl CHCTEML!; JARAYE MEPEBDAA CBO-
JHTEN K HEXOMACHHIO COOTBETCTRYIOMSH CTPOKH TalNHULH W BHGORY HI Hee
sxensanedTa. Takan TaGioHua ouenb rpomosnaxa W TpeGyer Goubluoll eMKocTH
NAMATH IR KpaneHHA.

Jpyroil Bua TAGIHYHOMD METONA JAKNIOYASTC B TOM, YTO HMEIOTC Tabny-
1B IKEHBANCHTOR B KEWAOH CHCTEME TONLKO ANA LHgIP 3THX CHCTEM M CTeneHel
OCHOSAHNA (MONOAHTENLHBIN H OTPHLATEBHEK); 38/184A TIGPEBOJIA CRONHTCA K
TOMY, HTO B eWpasxcHye pana (3.3) ana Hexonnol CHCTEMbE CUHCNEHHA Hano
MONCTABHTS IEHRARCHTLI H3 HOOOH cHCTEME Ana Boex UMdp W cteneneH ocno-
BAHHA H NPOHINECTH COOTRETCTRYIOINWE BeHCTEHA (YMHONXEHHN H CRONEHHR) 1o
npasHiam g, -apidimeriin, TlonyuenHuiit pesynvar srux peitcrauhl Gyner wio-
Gpakars 4HCII0 B HOBOH CHETEME CUMCTICHHA.

l'lpmle'.'i.? ThepeacoTd accaririnae ymeso A =113 » 16 v} y € we-
Y SUEMEARCHTOR M CTRAS A DCHOBRHAN
19 " 10?
o001 1010 Hool g
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Pemenne. 1100CTAME JHIMENHE BROHNYHLN IBHIKUICHTOR BCCATHANEX Unbp H Ccrenowel
ochopminn n{3.11], nonytas

Am 13 1107 41007 4 3-10° = 0001- 1 [OD100+0001- 1010+ 001 1-000E = 11 10001, .
Chmrgem 1110004,

Fipumep 3.8, Tlepescorn Apnmanoe uncno A; = 110010 » gec 1y ¥ O
HPOHUMIE EHETW «....osrecessisssianiar [} 00001 00010
JlecaTasil PAHRANEHT .. Y %] 2% =1 2wz
Jpowanoe ucia I0 01000 10000
Jecn M IENDRIAT ...vvrr. e 2P =4 2 =g 2 =16

PemierHne., A=l 16+1-84+0-460-241-1+1-05=253.

Omoem A=255

Henoavionanme apossoxyToutiol ¢HCTEMB CHECIEMNA. JTOT METOH,
HPHMEHINOT HPH MEPEBOAC I JCCATHYHOH CHCTEMM B AECHYHYIO H Handopot. B
KAWECTRE NPOMEARYTONHON CHOTEME CYHCIEHHA MOKHO HCTHMIBIORATH, HANDH-
MEP, BOCHMEPHYHYIO CHCTEMY.

PaccMOTPHM HPHMEDL, & KOTOPEIX TIEPEROZ OAHOTO H TOTD K¢ HHCIA B PAs-
HLIE CHCTEMBY CHHCHEHHA OCYINGCTENACTCA METOZOM BeSleHHA HA OCHOBAHHE HO-
eoif cHeTemel, Janucy GyzZem secTi m cTonGik, Kie COpABA OT BEPTHKANLHOH
Heprel JGNHCHIBANYICA OCTATKH ZIEHeHHA HA KEAOOM WIAre, & clless — Uenan
YACTE 4ACTHONO.

Mpumep 3.9, Ticpepecin ACCATHIHOE YncR0 A =121 § ERONTHYIO CHETENY CHMCIHTNN, HO~

VoY R Tarinod PRETY ¥
Peantcune, )

g2 =R g =2

[Fl ] i1

5| 7 60| 0

1 1 lo

3 wars 51

711

EN |

i I

7 waron

Omeens: A=120=170, =11 1IODL,,

CpaBHiBaa 3TH TIPHMEPM, BHINM, 4TO NPH HEPEBONE YHCA HB NECHTHUYHON
CHCTEML B BOCRMEPHYHYIO TPEGYETCA B 063 © INWANM Pasd MEHBIE WATOR, YeM
DpH REPEBORE B QROHUHYIO CHETEMY. By NpH 3ToM yUeCTs, YT0 BockmepHIHAN

I3
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cHCTeMa ceddana ¢ MeoHwnoll coornomenten 3% = (2%)F, To nepeson s mocs-
MEPHYHON CHCTEMM B IBOHYHYIO H HA0GOpOT MOMHO OCYIECTEHTG NPOCTOH 3a-
WERON BOCHMEPHUHMX 1P HX ABOHUHBMA JKeHBAmEHTaMH. Tpuaan — i
HEHLTT INGHBANEHT BOCEMOPHYNLIX uHp-

Tipuesep 1ML [epenectn Anommioe 'wicao Ay = 101L01H] Py Ty
Pewenne. Hi wHCHO ¥ p 188 TPHRALE ClIpaba IRKCEO ANS HENWX TH-
CENl W CCRE HEANPAMNO At NPASHRMHOH Jpote. arem Laylo TRHIAY & c
Bocssepriay aigpr... 0 1 2 3 4 5 [ T

Hposymeill scmomnent.. 000 00F  OI0 011 100 JO0 10 NdE
Ay=00L  OILOIL 100,
A= 1 3.3 4.
Ommaers A=) )4,
B Ka4ecTee NpOMEAYTOUAbIX CHETOM CHHCIIEHHA LENECOOTPAIHO HENONL0-
BATL CHETEMB ¢ OCHOBEHHEM § = 2*. TIpH 3T0M CYWECTBEHHD YNIPOWBASTCA [Tpe-
obGpasosanie HHGOpMALHH 1B d CHHCIICHHA ¢ anvem 4 =2* @ apo-
HYHYIO CHCTeMY W HaobopoT, Tlpeobpasonanie AKTHUCCKH CROMMTCE K TOMY,
YT0 CHMBOMM NEpRoHANAnLHOR HHQOpMALHK, JanaHHOH B CHCTEME © oCHORBN-
em g=2" 3aMeNAIOTCA COOTEETETRYIOIIMMH JEONUHLIMH IRDHEANEHTAMM (CM.
Tabn. 3.1). TNpencrasnense JECATHYAKX YHCE B TAKOM BHOE HRIMBAETCA decR-
svno-Oeotivnaim, OOpaTHOe npeobpaoBaARHE W3 MEOHUHUN CHETEMBI B CHCTEMY
¢ ocnosaHNeM ¢ =2% ceomrTcy K TOMY, Yro mEoMsHME Kol pasSuEaerca na
TPYTIL RO & OBOHYHBX PapAfion B kAol (HeuWHAR OT MAAQIAX pa3panoce
MUIA BEJIBIX HHCEN WA © MEPEOTO PASPARA N0/ e Jansmoll g pasHikHEX Apo-

GelY, 31 rpynno (AHBABE, TpHAAL, TeTpans! (Tabyl. 3.2) 1 T. A.) 3aMentwica co-
OTRETCTEYIOW\NMH CHMEONAMH HCXOMHOR CHCTEMb! CYHCICHHA.

TaGawua 32
Beosmpnt Rsonenal Dnsowstel
Heoanminoe | o pusper | ACCIIUROE | ey | LleoaTiomios RANERNEHT
nERo . HUCRO . RO .
2 g =2 any g=2 AN gel
[ L) wig M T
1 0001 ? on 12 10
2 L1 B 1000 1 1ol
3 0011 b 1001 14 110
4 0100 10 1010 s i
3 1]

k)
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CHCTemMb! CUHCIEHHA C OCHOBEHHEM ¢ =2 IINPOKO HCNOMLIYIOT ANA Janu-

CH IPOTPAMM PEUICHHA 38784, 8 TAKAKS ANA YCKOPEHHA BHNONHeHHA apndMeTH-
“YecKHx ofepanhi.

3.3, PainousanecTs ABSHMAMI CHCTEM CUMCACHNR

Lavimnas cucmesma cutcIenus — CHOTEMA cHHCIEHHA, B KoTopoil any wio-
GpaxentHs 4HCe)l HCNONBIYIOTCA 168 CHMEOA H BeC PAGPAZIOE & KOTOPOH Men-
erca o saxouy 2*% (rae k — npomsBoneHoe uence wHeno). He onpensienny
CllefyeT, 4TO QM HIODPOKEHHA YHCEN MOTYT GbiTh HCRONBIOBAHM We TONLKO
cvmsonsl 0, |, o w cumeontd £, —1 win 0, =\ Jina ynoGcrea B pansueimen
cumeon —F Byaem H300paKkaTs Kak |, & ABOHUKYIO CHCTEMY, B KOTOPOH Henoe-
AVIOTEN FTH CHMBONIE, HEIMBATE cveTenmol (1, ).

PaccmoTphm Taxyw cHcremy. Eciu anw paga (3.3) nonosuts, 4T0 g, npH-
HHMBET SHBYEHWE | MAH 1, To B Ciyuse ¢ =2 wHCno 9% 3anHweTc m siige
A=99=111TTT1,.

Cherema (), 1) omhuMaetcy o ecrectsenmoil Aponunoll cHeTeMb) TEM,
HTO CRENH HCTHIL3YEMEIX CHMBOJIOB OTCYTCTEYET Hy k. IT0 obcToNTENLCTRD
neNac) HEROIMOHKHEM NPEACTABNCHHS 8 CHCTeme (f, 1) HEKOTOpIX YHCENn B
BHLE KOUISYHOIO MIOKecTES. B TO e spema CyLeCTRYIOT YHCNA, KOTOPME He
HMEIOT GAHIICT BEHHOro HioDpaxenms, HanpHmep, yHcHo | Mosker GuiTk Npen-
CramAeNs B BHAS

1=1] I*I =1

%n-hﬁgt =2" @ -1%, (315

me k=L2,...n.

Coomomenne (3.15) BUIpAKAET CBA3E MEKAY ECTECTREHHOH ABOH4HOH CHC-
Temolt v creremoll (1, T). Hes03MOmHOCTL TIPSACTABHTS & BHIS ROHEUHOND MHO-
HECTER EKOTOPLE Lie/ibie H ApoGHLIE YHOTA, HanpHmep 20=[lTIT,TTT...,,
IWPHBOAMT K HCRONB30BANAI0 Geckoneunbix ApoGetl, wro ofyc0BNHBaET Norpel-
HOCTE HPH 1IPEACT ABNEHHH 3THX YACcen pchcreme (I, T).

JIIA HOMMEHHA KOHCHHOD NPEICTARICHHA KAK YETHMX, TBK H WEUETHMX
uncent ® cuereme {1, T) nonsexim ywerom H. Bauskoecrins Gua npeanomena
ey ylOLAN JANHCE YHCRI!
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3 Hpeo ropaayau ¢ unghapsety

L]
Aj=2a?-2%, (3.16)
]
vae a, ={),1}.
Dpesep 3L L lspepeci amcie Ay = 100101 8 owerenwy (1,7 ).
Pemenne, Hononorys (3.15), ney CAGCTH K damelle konGmaii 01
o1 yacnso 117 v 17T,

Omoem A, =117T1T

Jna nepewona umcen B chetemy (1, 1) no merony Bambkoeckoro neofxo-
JHMO YHHTGIBATE CHICAYIOILCE; B CHY4SE HEWETHOND YHCAA NEpesoa OcyiecTe-
ot No npasuny (1.15), & savem B papan {=—| IANHCHLIBAIOT EAHUHLY; IIpK
MEPEBONE HETHOIO 4HC)IA £r0 CHANANA NPEEpAIAIT B HeveTnoe aobasrenmes
CAMHHILE B MAAIWMHE PEOpAA H TONEKD TIOCAE ITOMO MEPEBONAT B CHEIEMY (| T)
no npaeiny (1.15) xax weueTHoe HHCNo. JATeM K NONYUEHHOMY PeIYILTaTY B
paipag § = —| anncupaor 1.

Npwmep 302, liepenserw o cneveny (1 T Jmmme«n:.no Ay =1 I00G,

Femeirde. 13 codrmere mm ¢ up 10 YHCAD Hpedy ® jfeucinoe
wwcin L1001 1o nore n wiody wCEa 4 O na
1ITT w WPHITHELRHCM B PAIPAL 10CNe Ja1en OF usbpy |

thmeenmt A - =TTA.

L1
HaDuimounan cicmema cuucasnus © OCHOsanies § — CHCTEMA, THe nan a-
MHCH HHCEN HCHONLYY Konsy CHMBOJDB, Goaputiee, eM ¢, HANPHMED
MIBBITOYIAN QBOHYHAN CHCTEME ¢ cHWBoname O, |, T unm wGwrounay TpUHY-
MaR CHETeMA © cHmponams 2, 1, 0, T, g.
H3Gbrrounan ABPOM4YHAR CHCTEMA CBA3AMA ¢ obbiuvol neowunol chclemohl
COOTHOLLEHHEMN

i
Il A+l I _ T
.=y 2=2-2'=100...7. 3
i +ub 3

Popuyna (3,17) n0IBONFET OCYWECTANATE TEPEXOA OT OMHON CHGTEME K
apyrofi, vanpumep A = 11110001, = ]0007000],_0.1 .

B w30etTouvol NBOH4HON CHCTEME ONMH H T2 3KE YHCAZ MOXHKO LipeActa-
EMTE HECKONbKMMH cnocoGamh, Hanpumep A =001110011, =0007001! =
=0,100T0[0T, Dror npumep NokazLieACT, 4TO APH DEPEXOSE K HWIBLAOLMNON
CHETEME MONHO YMEHBUIHTL KOIIHYECTBO elIHHHLL 6 HIDGPaKettH HHeA,

7%
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HIGHITOMHOCTE CHCTEMBI CHHCTIEHHN, XADAKTEPHIYEMAN CHMMETPHUROCTHO
CHMEONOB, NBET BOIMOAMOCTS B PAfC CITYUSCE YNPOCTHTL BUNONHEHHE aphdime-
THveckux pefictenli, Hanpumep, mGuTOMRYI0 ZEOHURYIO CHCTEMY CUHHCAEHHA
HCROILIYIOT B HEXOTOPMAX ANFOPHTMAEX YCKODEHHA OICPALIHH YMHCReHHN (nol-
pobno oxa Gyaet anvcaka » § 5.7).

3.4. Cocrema! CINCACHES ¢ OTPAIATEALREIM CCHOBARHEM

B paGarax K. Lilenniona [19] Guno HOKENAHO, 4TO B CHCTEME CHHCNEHHN &
ocHonaKHEM g < —| H cuponaMi U, ~1, ..., —{g— ) MOKHD NpERCTREHTL AIG-
Goe NeBcTEHISIMHGE YHCAD, ANA Hero Henonk3yeTca stpamenue (3.3). Ecom
HEKOTOPOE YMCNO NPEOCTARNACTCA B CHCTEME C LIBMOMHCNERHBIM OTPHLATENL-
AW OCHOBAHHEM, TO TAKOe HPeACTARNCHHE GyNeT eAHHCTEEHUbIM IR BCeX 4H-
CEen, KpoMe YHeen, panHbx X

X =0 g+ D+rg™,
rhg q -— OCHOBAHHE cHeTeME { ¢ < 0); r 1 & — mobsie uensie uncna,
B camom fene, NN CHCTEMM CyHCTEHHN ¢ OCHOBAHHEM § =—2 DECATHUHOE
unclic X = |f3 momer Gutre apencraelieno Geckoseunsini IpoGanH B syze

¥ 0, 01010L...;
=270, 100,

JIROHIIYIO CHCTEMY CHHCIEHUA ¢ OCHORAHKEM ¢ = =2, & KoTopo# Henons-
Iytorca cumpotier 0, T, Hasosem Munyc-apoHuHol cHeTEmol cucnenna. B aToli
CHCTEME MOXKHO MPEACTARNNTE KAK NOJIDAHTEILHIE, TAK H OTPHUATEIMHLIE YHC-
na (rabn. 3.3).

TaGauuu 3l
Jlecmimine | Hpominesi Decwrw Jnow
weno o ge2 ARCHD Ann g=2
[] Q00000 -10 oL
| 000oo1 +I5 olgon
-1 000011 -5 01001 1
+3 nooiol 21 010101
-5 Qo =21 1nrir
10 000




! Y & b

Ha TabnHUSET BHARD, YTO METOAM TICPESONA AECATHYHLX HHCEN B CHETEMY
CHHCEHHA € OCHOBAHMEM ¢ =—2 AHANOTHWHLI METDAAM MePEEONA, PaccMOT-
PeHHLIM panee, HO NMPH NEPEROZE JECATHYHLIX MHCE) HEODXOMMO YMHTHMBATH
chenyrouees; TIPH HCNOJILI0EEHHH METONA TIOCNCAORATENMIOND ACTEHHA 1A OC-
ROBARHE HOBOH clm‘euu BCe OCTATEN OT DEJICHHA HE KIAROM WAre J0/mibl
Gure HLIMH 41 , KOTOPLIE He NPesbiviANT ABCUMIDTIOTO i~
HEHHA HOBOFA OCHOBAHHA ¢. JT0 NPABIIO PACTIPOCTPANAETCA H Ha chyuati nepe-
8018 MPAEHILHMX Npobel METONOM THICNEIORITEILHOM YMHOMEHH Ha ocHOBE
§, FAe NOABNSIOINHECA Ue)We HACTH ApobeH TaoKe ROMHKIILL DbFb BIDACKHIENh-
HIMH YHCNAMH, THAMCHHE ROTOPLIX MENILILE BENHLHHN §.

Tpwsiep 3.13, ITopehecrn ACCATHYHDE WHCIO A = 21 B MHAYC-IBOIHIYIO CRETEMY CHIKNTINA

Ha {g==2)
PeweHHe
AN |
-6 0
51
240
]

]
Onieem® 4=21=10101_,.

B cnyyae nepesona vpaniivhol apoBn (H1H ppofnolt uacTH cuemainoil
Apobu) HEoGXOAMMO, HTo0H ApoGE KA KDKAOM WAre YAORNETBOPAAA 1pe(o-
SAHNID

falfta{+ s A< 1g]+ 1), —-2/35 453, (G.18)

rie 4 — npobs, MepeBOIHMEN B CHCTEMY CUHCIICHHN C DCHORAHHEM ¢ = -2 .
Echn orpapuuense (3.18) He sunonnserca, To apobe 4 npencramnsior &
snpe A=1-A, roe A DOMOKHO HEOKATE B YKASAMHBIK WPEACAax,

Tipumey 3.14. TlepeeccTi AccATIWHYIO Opobe A =0,525 b MHHYC-RBOTIHYI) CHC)CMY Clnc-
SCHAN ¢ TMHOCTLIC A0 TPEX AHAKOE HOCAS THITOH.

Pewewn c. Hoxoaass apofs we v POPIET e ry (1.1R). lipeobparyem co x an-
Xy 0625 =[-0375.

(Fy x “ITS
-1

5,750 P (3.18)kne ropaTCY,
1] -,250

950 wep 318} ey prcic



3 . opmel np i ungbor
03] -0,500

* T

P 3.18) P
Umerm N625=1,111.

CHCTEMA CUNCHEHHA C DTPHLIATENLHEIM OCHOBAHHEM MOXKET HAKTH NpHMe-
HEHHE B CIENHANIEHBIX BHYHCINTENRHKX YCTpolicTeax, roe oTnanset Heobxo-
IHMOCTE HMETH JHAKORYIO YACTE B HIOOPAXEHHK YNCNE.

3.5, QopMLI HpeItTARICNUS Yncaoboi Hudopmannn

Yueno 0,028 mowHo 3anncars Taxk: 28- Ill", win 0,03 (c oxpyrnenvem),

wn 2810 M o Paznoobpaate opm B 3amHCH 0JHOTD HHEAA MOMKET To-
ChyHATE IPHHHol sarpyanesni Ana paboti uHposoro aproMara. Bo w3-
Gexalune 010 NYHKRO JIHGD COANATE CNEUHAN bHWE ANTOPHTME PACIIOIHARA-
HKA 4hcna, Anbo yxasuisate kaxaptli pay Gopmy ero 3anucw. Bropol nyTs
Apowe.

Cymectaytor gpe JopMbl JANUCH YHOEN! ECTECTECHHAN H HOPMANLHAN,
MpH ecTecTaeHtolt GopHE HHEND JANHCWBAETCY B ECTECTRCHHOM HATY PARBHOM
muge, vanpuMep 12560 — penoe uwmeno; 0,003572 — npaswnevan apobe;
489760 — nenpanwnsuaan npobs. [ps wopmanssodl dopme 3anKes oaxoro
HMCHA MOMET IPHIHMATE PA3HLIT BHA B JBEHCHMOCTH OT OTPAHHYEHHH, HaKna-
Nueacueix Ha ¢ opMy. Hanpimep, whcno 12560 moxet Grime 2arnicano Tak:
12560 = 1,256-10" = 0,1256-10* = 125600107 nr. 4.

Aem { ) U30BPANCENHE YiuCAT — TIpEICTABNCHIE UHCha 4
B paspaanoll cetke UMDPOGOTo aBTOMATAS. YoNosHo O00IHAYMM ANTOMATHOC
wsofipaskenHe  uxcaa cHmeonom [A]. Torma cnpaseanHec COOTHOWeEHHE:
A=|A|K,, rae K, — xor{HpHuMenT, BENHHHNA KOTOPOTO JABHCHT OT (rapMbi
Npe/ACTAMIEHHA YHCIIA B ABTOMATE.

Npeacranaenne THcen ¢ gukcuponannol Jamarol (Touxol). Ecrect-
seqan GopMa NPENCTARTEHHA 4HCIA & UM(POBOM ARTOMATE XaDBKTEPHIYETCA
TeM, HTO NOIONKEHHE €10 PASPAAOS B ABTOMABTHOM HIOOPIKEHHN OCTAETCH BCe-
COA IOCTOANHEM HEIARKCHMO DT BeNMUHL caMoro yHena. CymecrayeT Tase
ApyToe hageakie IToH GopMI JATIHCH 4HCE — NPENCTARNEHHE YHCE ¢ PHKCH-
poannoii 3anaroil (Touxoli).

Hobu ynpocTHTE byHEUHOHHpORSIHE UHGPOROro ABTOMATA, HeolXomHmo
OTpAHHYMTE BXOANYIO HHhOPMALHID Kakoii-To onnol 0BnacTEIO yHeen (Ha exon
AEI0MATA HENAMENRRO NojaesaTh Nho uelibte upcna, INGo npasHnkHLe Apoln,

™
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snbo mobie MHCITE), YTO MOIBONKT ONPERSIHTL JHANCHHA MACIITAGHOrO KO-
duunenta K, Hanpumep, ecni wa sxo undpoporo BBTOMATA MOCTYNAIOT
TONLKC MpasHAbLHEE Apobu, To

—-1<[4], <l, (3.19)

rae [4], — wawkiboe wgafipaxenie Uicna ma GopMbe NPEACTABAEHHA ¢ HHK-
chposarHoil JanaToli.
Torna ukseno 4 Gyner npeacravneno s oune 4 =[AL XK, .

Benvuvua macurabuoro koaddwiupenma X, yiomneTsopamoulerg yono-
aHio (3.19), onpeneineT ToT GAKT, 4TO B MALURHKOM HIOOPRKCHHY 3ANSTAR BUe-
raa CTOWT Boche LeNoi 4AcTH ApolH, T. €. 1EPEl € CTApLINM Pa3pagoM. Clico-
BATEALHO, MOAHO XPAHHTH TONEKC ApobliyI0 wacTh yHela {Lpponyio wacis), 4
B PA3PAAE LeNIOH HACTH AHCATE ZOMOJIHHTENEHYIO HH(MOpMAILHIO.

Tax Kax uxcia G0l IomoNn-
TeNblie H OTPHUSTENLILIE, TO $Op-

, [ERILETGE m MaT (pIOpAIAS CETX®) aBTOMETHOTO

HIGpakernt pasGHBAETCA 113 3HAKD-

' ﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂ BY!0 4ACTH W Mojie uena (puc, 3.2, g).

B AHAKORYI0 HACTE JALIHCHIBACTCA M-

’ nnannannanaang; dopuapa o Inaxe. [pumem, wro 3ak

MONOAHTENLHOND YHCHA «+p HIohpa-

Fwc. 3.2 Tipcacranncime wucen b opuicc  WAETEA CHMBOVIOM (), & 3max ovpHua-

e Hpoaa ol HiroR TENsHOrO yHCAA «—% HiIoDpaKaeTcA
CHMEONOM .

Ecnn va BXofl UNQPOROTO BBTOMATA NOCTYTIMOT LIEAIBIE HHCIA, HANPHMED,
kak 8 EC 3BM, 1o & paspaamoif cemxe (g Gopmate MaliniMoro naobpasennn)
OHMH paspAl OTBOMHTCA 110]], JHAK YHCIA, 8 NOCHEAYIOWHE PAIPAH o0pasyot
none yHcna, JHARGGOHM NpefcTaBHMEX wHee)l B 3ToM ciyuse or —{2° - 1) go
+(2" =1), coe 1 — onMuecTsO paspason Gey IMakosol YacTH,

3anauy exGopa MacwraGvoro koaddmupenTa K, yonoxpner Heobxonm-
MOCTE CONpAMATE CODTBETCTENE PEIPAZOD BCEX YHCEN, KOTOphIMH OHEDHPYeT
unpposoit asromar. [TycTe wMeeTca uBGPoOROH asToMar © paipAgHol cevioid
anneck 12 peodunex paspasoe {puc. 3.2, g). Hano onpenenmre macwryabHmi
xoaduuBenT and wicen 4, = —[0VLOHITL10, u 4, =0,110001101,.

Hna roro urobs epinonveTe yenonse (3.19), neolixomimo uneno, Gonbliee

no aGcomoTHOMY JHaueHo, sankcaTs & sue A = —0,101 O T 1110-2*, Orcio-
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33 opns npedh ghopseay
aa [4], =LI0110111110, wro cooTeeTcTRYET BenHuiie MacITAGHOrO Kox-

uimenra K, = 2'. YUncnio 4, mommuo BofTH 8 PRIPAANYIO COTKY AETOMATA C
COXPRHCIINEM COUTRETCTENA paipraos, T.e. K A =K &- Caeposatenuno,
Ay = +0,0000110001101-2* win (4,1 =0.00001100011 (puc. 3.2, 6, 6).

H3 nprmepa gupno, yTo npeacTasnente YHce) B dopme ¢ GHKCHPoBaKOH
3AMATOR MOMKET TPHBECTH K NONpeiiHoCTH NpencTasnensn. Tax, Ann uucna 4,
#GCOII0 AR HOFPEWNIoETE HPSACTABNEHHE OUEHHBAETCN BEAHUHHOH YacTh yHe-
N2, HE  YMECTHRINGHCA B  pEapAIMYI0  CeTKY, T.&.  BeNHuMHOH
0.0000000000001- 2" . B HeKOTOPX CAYUANX OHEHE MANME YHCIA NPEICTARNA-
WICH B MalHHUE WIoGPIKEHHEM, HBILBEEMETM MauddmintM Nyaes. Cnemoea-
TENEHO, ONDKS NpencTasneHnA JasHCHT OT NpasRiILHOCTH Buibopa macwTas-
Hblx woapdunHentior, BuvyncaesnHe TIOCACANHX ZONKHO NPOSOAHTLEA TAKHM
OGpIIOM, W 100E HCKNIOHTE BOIMONGHOCTE NOABNCHHD & NPOLEcce QYNKIHOHN-
POGATHA ABYOMETA HHCE), MALIHHHME HIODpIKEHHN KOTOPEIX HE YAORNETEOPA-
W ycstoetio (3.19). Econ B pesynbTame onepaliii TIONBHTCA 4YHCNO, Mo abco-
moniony  wiavemne  Gosipinee  ZWHWLW, TO  BOZHHKACT MEPETIONHCHHE
PAIPARNON CETKH ABTOMATA, YTO MAPYUIACT HopMansHoe (YHRLWHOHHPOBEHIE
1HPPOROT O ABIOMATA,

Tipeacsamnewse wncen B dopMe ¢ aaasasmeli ansrodl. B sopmansnoh

©

A =mg”, (3.20)

e 1, — MAHTHCCA YHCIA A p, — HOPARDK uHena 4.

Kak sHino K3 panes HInOkeHHOrO, TAKOS NPEACTARNCHHE YHCEN He OX-
HUSIAYIID: ANS OHPENENCAHOCTH ODWYRD EBOAAT HEKOTOPSIE OFPAHHYEHHA.
HawuGonee pacnpuctpanenio v yaobro aas upeacrannenwys 8 IBM orpannve-
HME BHAA

g glm <1, (320
THE (f - — GCHOBAHNE CHOTEM B CHHCIIEHHA,

Huy ropma npedcmaanerun yuces — QopuMa TpERCTABNEHHY
HHCEN, 1A XOTOpoH cnpaBeqniao yenopke (3.21).

LockoReky B 210M Ciiyuae aBCOMOTHOE ARAYNEHHE MANTHCCH JIEXHT & Npe-
AenEx OF ¢ ' A0 Vg™, Che # — KONHYSCTEO PAIPANOB 1A HI0OPOREHHA Mak-
THCCH B3 3HAKA, NOROIKEHNE PASPAZIOS YHCNS B €10 ABTOMATHOM HIODpIXCHHH
e tocTognno. MNosroMy Takyto GopMy NPEACTARRSHHN YHCEN HAIMBAOT TAKHKE
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opupii npedcmasnenvs ¢ namaowel Jansmot. QOPMAT MAMHHONS WioGpa-
ACHHA YHCNA £ NNABAIOWIEH 3ANATOH JIOKEH COACPAATE THAKORKE YACTH W NOAS
118 MARTHCCH W Hopaxa (pre. 3.3, @). BRACAIIOTCS CNeLHANEHER PAIPRAB ATA
H300PAXEHHA IHAKA YHCNA (MAHTHCCHW) M 3HAKA MOPANKA WIH XAPAKTEPHCTHKH
(pue. 3.3, @, 6). KoqmpopaHHe 3HAKOR OCTIETCA TakuM e, kax Guiao & gukenpo-
panHOH 3pnATOH.

OAHDOBGENODNT DD g
9 == smmicew M

Mosmuer Rogrdox
‘,!?EI]IEEEEDIEIID
3 Repaimepecme  Mdwmscta
N Vel

’ llﬂ pogooaou ﬂﬂﬂﬂﬂ

[ (a,]

Pue. 32, Lipeacrimacsie anoen b $opae ¢ Hwsmooscd] sl of

&

PaccMOTPHM MPHMED 38NHCH unced B dopMe ¢ nnasaowedi sanatod. llyers
B pAIpANNYI0 CETKY UMdponoro agToMaTa (puc. 3.3) Heobxoaumo JaicaTs jigo-
Hyhsie wicna 4 =-10118,0111;, 0 A, =+0,000110010i 11, . Tipmkne soero ymh
HHcna HEeoOXOHMHMO 3anHcarh B Hopmanstofl dopue (pue, 3.3, s, 2). Llopanox
YHCEN BHGHPAIOT TAKHM O6patoM, yTobH ANS HHX BENOAHIAOCH Yodosue (3.21).
T.e A4 =~010110H11-2° 4 4 =+0,110010111-27, on nomxen Sume sana-
cal B QRONYHOH CHCTEME CHNCAEHHA, TAK KAK CHCTEMA CHHCIEINA [IA 238NI~
O ARTOMATA OCTAETCA HOCTORHIOH, TO HET HEOOXORHMOCTH YKASHBATE e aCI0-
Banke, JOCTATOYHO MWL NPENCTABHTS MOKASATENS CTENCHY,

MockoAwky A8 HIOGPANEHHA MOPAAKA BLIENEHC NATE UNPPOBLIX paspa-
ZOR H OAHH PEGPALL ANA IHAKA, HX MAIWHHHGLIE HIOOPAKEHHA H MAUIMHILIC W30~
GpaxeHHa HX MAHTHCC COOTRETCTRENTIO

[24}=000101; [p, ]1=100011;
{my=LIOTIONLTE; [my, ] =6,11001011).
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3.6. MpencraricHEe CTPHLSTEIMAMX YHCL]Y

Onaun K3 cNocobos PRINOCIMENHE ONEPAUMH BEFTHTAHHA © HOMOLIBIO CYMWMWa=
TOpA — SAMEHA IHAKA BLIYHTAEMOCQ HA NPOTHEONONCKHKA H npHGaRncHHe ero
K YMCHBWATMOMY !

A-B=A+(-B). 3.22)

ITHM ONEPAUMIO APHMETHYECKOrO BLIMUTAHHA JaMEHNICT oficpauded an-
refipasieckoro CIIGHeHHN, KOTOPAN H CTAHOBHTCA ocHOBHON onepauded cymma-

‘Topa. BOBHHKAET RONPOC: KK NPEACTARANTE OTPHUATENLHEIE YHCAA B UHPOROM
apromaTe?

Jina MaiWHHOTO IPEACTARNEHHA OTPHUATEALHBEX YHCEN HCTIONEIYIOT NPR-
woil, nononuxTenbiL 4 oGpaTHEIH KODH. PACCMOTPHM NPHMEHEHHE FTHX KO-
DOB VA YHCEN, DPECTARIERNBIX B (opae ¢ GHKCHposaHHol 3anaTol. Jina npo-
CTOTLL HANTOKE S B Aanphelintem GyayT pacCMETPHRATECA YHCAR, KOTOPLIE MO
MORYAI MElibile eaHHHUM, DTO CYIWICCTREHHO YNPOIWBET BLHIYHC/ACHHE Mac-
wrabueix korddramermos.

fipasoic koo wwena A= -0, a4, ...q, ~— MAWHHHOE WIOGPIKEHHE 3TOrD
aucna b pune [A], =1 &, ...q,. H3 onpelenetis CreayeT, 4ro » NPAMOM ko-
A6 BOC UBPOBEE PAIPANN OTPHLATENLHORC YHED OCTAIOTCA HOHSMOHHRIMK, & B
MAKDBOH WACIH anMckBaerca enmiiua, Hanpumep, ecnn A =-0,101110, To
[Al, = L1GUI10, MonoxUTEnLHOE YHCAO B MPAMOM KOME He MEHNET CROETO
wiobpaenns. Hanpumep, ecnu 4 =0110101, 7o [4],, =0,110t01,

B NpAMoN Koge B PROPAIHYIO CETKY HPPOBOTD ABTOMATA MONKHO SAMNM-
CaTh  CASMYIONIEE MBKCHMAILHOE M0 AOCONTOTHOMY 3HAYENHIO HHCNO
A =0T 1=1-2"", che # — xonisecTso patpanos paspsaHoli cetxu
uhbpoBoro arromara.

JIHanasoH HaMEeHEHHS MATIHHHLIX HIOGDIKEHHN NS DpAMOTG KOOA JEsHT
B ipenenax ~(1-27") s[A),, S(1-27").

Paiiee npasoll kap Gein HCNOALIORAH ANE JANHCH YHCEN B pASpANHON ceTxe
npoRoro AETOMATA.

[iparmia npeobpasosadun wHees B npasMoll K0I MOXHo cdopMyNHpo-
BATL TAK:

AL = Ao Az0, 023
(e = 14|, ecan 450,



4 14 i spopueayui o mipo

Honomnmesonntit kod wiicta A = -0, aa, ...4, — TAKoE MMUHHHO? HIO0-
Gpaoxense Frore ynena [d), ~1, 4, ...3,, Ann kovoporo 4, =0 npu o, =1, n
a, =1 npa a, =0, 33 HCKNHEHHEM NOCTEANETC IHAYALITO PAIPRZIA, 1A KOTO-

poro &, =1 upn a, =1. Hanpumep, ucno A =-0101110 zansmmerca & Ho-
NOMHHTENLHOM Kane Tak: [A], =1,010010,
J HEH KOK ] HUGCKHM  JOMIOH aCHOBA-

HHMN) CHCTEMB CYHCTEHHA:
|4+14), =4, (3.24)

rne | 4| — aBiconornoe suavenue e A.

Tak Kak OMOKHTEALHEE THCAA BE MEHAOT CEOEre HolpaxkeHHs » aonon-
HHTENRHOM KOS, TO MpaBUna HPeodpasopalns B AHIONMHTEILHEIH KO MOKHO
HNHCAT CHEAYIONEHM 0OpaIoM:

4 Ayecan 420, 125)
h = g—|A, ecan £ < 0. G-
Ma HOE TeAbHOE YHCAD, NPENCTABNSEMOE MIpH 3TOM,

paeto (1-27).

Haubonewee oTPHUATETEIOE MHCNO, KOTOPOE MOXHO JATIHCET b B JKOTIONTHH-
TEAGHOM KOC, OUPEASIHM CIetywowMm obpaioM. [peanosoamm, 4o Mau-
Gommee orpuuaTenshoe yucno 4' =-0,11...11. Torna usopaxenne arore
wHen B aononHKTenbhoM kotie [4'], = 1,00...01. Eoam x uncry 4' pobanuts
enMHHLY B caMuii MsammuA pRIPAL, TO B PEAYALTATE NONYUHM  THCID
- 1,00...0. TlpeoGpasoshs 3TO WHCAC N0 GOPMANLHEIM TPABHAAM, [HNIYIHM
["‘],NIII! ‘_’]rw»-"L

Crepoparenhtio, ZHAMAI0H HIMEHEHHA MALDHHHEX HIOBPAMEHHIT YHCES 1LUTR
Gopubl npencTABACHHS © anaod, GHKCHPORAHHOH NEPEN CTAPILUM PAIPRACM,
» HonoanHTEnsHom kome —15)4], (1-27).

MaunsHape wiobpaxens yicen — peerna uensie ynciia. TpM 310M HAR-
BONLUISE NONOKMTENLHOE YHCAD COCTONT MO ol YACTH, BCE PAIPALIeE KOTOpoH

PABHBE EMUHHILE, H THAKDROIO PAIPAZA, PABHOIG Hynio (HAnpHMER, B chyuae 16
MBoHYULIX paapanos (ned GaliTa) MAKCHMUILHOE NONGKHTENBHOE YHCIH HMEE!

eux 0111111110111, 7. e paetio 2% —1); sanGomsuee oTpMIATENBHOE YHC-
DO COCTOMT M3 UeON YACTH, BCe PAAPEIL KOTOPOfi PABHLS HYJIO, U IHAKOBOrG

2



EXN 5 LT

PaIPALA, PABHOTD EAHHHUE, T. €. HMeET BiA | D00000000000000. B From cryuse
FOROPAT @ (hopsie Hpedcmasnenun wuce ¢ Puncuposannoit morxos, Taxum ob-
PaoM, COOTHOMIEHHE (3.24) ANa NPencTABAEHHA UENLIX YHESH B AONONHHTEAb-
HOM KOHE NPUHHMBET B

A +141, =4"", (3:26)
rae & — KODHYecTRO paapifos B uench YaCTH MALHHHOMO HIOGPAKEHHA
yucna (k =0, £y

Dopmyna (3.24) — vacTruii caysall gopmynel (3.26) npn k=0,

(Hopamuntit koo yvuera A=-0, aa, ,..q, — TAKOE MAWHHHOE WINGpAKEHHE
noto wcna (Al =1,5a,,..4,, Ann xoroporo & =0, ecu g, =1, 1 & =1,
ecin a, =0. Hy onpenencuna chenyer, yro oOpaTHEIL KON NBOHWHORO MMCNA

ABARSTCA HHREPCHLIMN WIOGPAKCHHEM CAMOYO NNCTA, B KOTOPOM BCE PA3pAmb
HCXOATIONO 4HCIA (PHHRMAIDT AnBepenoe (00paThoe) Javerus, T. €. BCE HYNIH
IBMEHAEOTCA 114 SIMHHNbLY, A BCE EOHMHUM — Ha Hyad, Hanpumep, ecnd
A==0,1tH11¢, 1o [4], =1,010001, Jna obparHoro kofa uHeed, nNpeHcTap-

feHnix B hopMe 2ana10d, PHKCHPORARHOH NEpeN CYapWMM paIPAioM, Ciipa-
BEATNBO COONHLELIE

|4)+|4, =g-97. 327

sae |4 —- abcomeian sennna A; 1 — xonHuecTeo paspance noche anavol

B Ho0pasenmil uncna.
1lpaeuna 1peoGparonanns wHcen B OOPATHLIN KOZ MOXAO CHOPMYTHPOBATL
caHeLy1omHm Vipason:

A ecnn 420,

Als= 3.2
(4 {q—q"'+d,mud$0. (28

Cpapnng (3.24) u (3.27), BULHM, yTO
| ’ﬂ. =[Als+q". (3.29

Coomowenie (3,29) HCNORLIYIOT 24 N0TYYEHHA JONONHHTGIEHOM KON
OTPHIEAIALHLIX MHCE CREAYIONHM OGPasoM: CHATANA HHBEPTHDYCTCE UHdpo-
BaN 4AC1 6 HCXONHOLO HHCTIA, B PRIYALTATE TONYAETCA €10 O5paTHEIA KoM JaTeM
AOGARNRETCS &/IMIMEA B MBI HH pAIpAl UHGPOROH YacTH YHCAA H TeM CAMBIM
Y AC ICA SONONHNT&NBILIT KOA 3TOro W3oGpRRetHa.

(pwssep 3.08. |laiiin o) i Inkilh %006+ AHCH A = =0, 1 LOOD, .




3 Hped "y # g

¥ PNy

Pewcnne. H p p o, poayes [Alg = LODD1LD.
Ana Jf0Tg K02 Imesa Aodi ] W parpas evo
wpobpancHns:
Lo
5
-
{4], =1.001000

Cwgent: [ALg = L0 [4), =1.0001000 .

B o0paTHOM KONlE MOXKHO HIOOpANATE MAKCHMANLHOE [OMOEHTENILHOE
wHeno  [Algee =001...0=1-2"" & wawGonblce OTPHIATENbIDE ‘HCENO

[ALg o = —01 L1 =—(1-27"), sanuceieaemoe b puge 1,00...0,

VipH APOEKTHPOBAHHA UHGPOBHX AETOMBTOR HEOOXOMHMO YUHTHBAEL He-
OnHIHaYH0e Hiohpakenue Hysa 8 oppamiod kone: H) H3oGpaxaerca 0,00...0,
-0 waoGpaokacyen 1,11...1.

Henoavosanye pasniutbx cocobos HI0OpaXen sl OTPHUAICALHEIX e
B nHQporoM asTomaTE 0GYCHORTHBAET uentlil pan ocoleHiocTel BUNONIEHNHA
onepauiti AATEOPaHIeCKROTO CHOAENMA ABOHYHLX YHCET.

3.7. Norpemuoce T UpeACTARACENS WHeAoRoil tHGopMATIN

Vipencrannenue yycnosol HHPopMauHK B UWPPOROM ABTOMATE, KAK ITpa-
BHAO, EneueT 3 coboll nospaemse norpemHocTell (OWHGOK), BEMHYHIA KO1G-
PHIX 3BBHCHT OT (OPMBI NPEACTABNEHHA YHCEN H OT WAHHE PaspArnoi ceTia
aBTOMATA,

ABCONOMRAR ROPERINGCHD BPEOCHEAeHUR — PIIHOCTE MEXY HCTHH-
HBIM 3HAYEHHEN BXOAHOH BENHYHAB A H €0 JHAYCHHEM, HONYYEHHBIN H3 MA-
wWHNHOro wiohpadenun 4, ,T.e. AlA]l=A-A,.

h s no2p Sl HPEO — BIMYHAA

8] = al)/ 4, - (3.30)
Bxoatbie BENMTHHE NE3ABHCHMO OT KOJHYECTBR IHBNALIMX UHGP MOryT
conepaTs rpyGkie oMOKH, BOIHHKAKOLIHE H3-38 ONEYATOK, SIHTOUNLIX OTCHe-
TOB NOKaZAHHA KaxHx-THG0 npHOOpos, HekoppexTHOH NOCTAHOBKH 2ANAYH HIH
oTcyTCTEHA Gonee noatoll W Tosnol edopmausn. Hanphmep, SacTo MpHHK-
MawT 1t =114, OnHaxo 2Ta PeAHHSHHA MORET DT tlonywena ¢ foree BRCOKOH
TouHOCTEIO. Ecin NpHHATE, wTo TOwHOE JMavenne 1t =3,141392635, 10 afco-
AVOTHAR TIOFPEmHOCTS pasta A[n] = 0,00159265 ,

1.3
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HacTo HexOoTOpAN BEINHHHA B OOHON CHCTEME CTMCTCHHR HMEET KoHEqHOS
IHAYEHHE, A B APYIOH CHCTEME CHHCIEHHA CTAHOBHTC Deckonesnoll peanyHIOMN,
HanpuMep, apods /LY HMEST KOHESHOE NECATHTHOE MPENCTABCHNE, HO, Gy/y-
YH REPEBCOEHA B HBOHTHYIO CHCTEMY CHHCIEHHS, cTanosuTcs GeckonewHoi
Apobrio 0,0001 100011001 1...

CnellopaTenhHO, NpH NEPEhone WHCEN K1 OOHOH CHETEMB CUHCICHHA B IPY-
ry1o Heuibenio BOIMWKANT NOTPelllHOCTH, OUEHHTL KOTOpPLIE HETPYAHO, ecitH
WIBECTHE HUTHHHE SHAYEHHA BXOMIILIX YHCEN.

B coomsercreanu ¢ (3.19) uncna wiolpeokaores b mammne b buae 4, =[AIK,,
rite Macwralimii kosdemument K, suifinpator Tax, sTofe! aGeomoTioe aHavenke
MBWHAIOFO HIOGPANEIHS WHCIA A B CHCTEME CUNCAEHHA ¢ OCHOBAHHEM ¢ =2 Gii-
noscer mamenbwe |1 4, =K fa g™ +a,q7 v ra,g™ + ).

‘Fak kak juMAa paspaonol CETKH APTOMATA PADHA »r ABOHHSHDIX PAIpRIOR
nocnE 3nATol, BICONITIAN MONPEHOCTE NMEPEBROTA DECATHYHOH HIpOPMALHH
B CHETEMY ¢ otionaniem g Gyner

ANAl=a g™+t g +..= Tag. (3.31)

re=[p4h)
Lean ¢ - 2, 10 0pie o, = | MaKCHMAR B INAUEHHE YTOH (10rPEINIOCTH
Mdl. = FL2=2"Y2=2", (332)
rweipeb) -t

Hh (3.32) creayer, YT0 MAKCHMABALHAA MOMPELIHOCTE NIEPEBOIA NECATHHHOH
HIGOPMALIN B ABOHMMYIO HE GyIeT NPERHILATE SOMHHUB MIAMETO PAIpAA
PaIPAUNION CETKH ABTOMATA. MHHHMANEHAR NOTPEIIHOCTE NEPEBGILA PABHA HYAID.

Yepemiennad afcomoniag norpeitHocTs NEpEEoia YHCEN B ABOHUHYTO CHe-

Temy cincnenun A{A4)=(0+ 2“")/2 =052,
Mna nipeserasiendn wucest B gopMe ¢ guxcHposannoi 3ansTol aGcomor-
HO2 THAYEHHE MALLHHHONG WI0GPANKEHHA HHCIA

2 slA}‘| £1-27", 3.33)
CHeHoREE)ILHO, OTHOCHTEILHBIE NOMPEIIHOCTH NPEACTABACHHE ANS MHHNW-
MEILHOL O HAMEHHA WHeD AL, 0y = A[A)/[A]y pox =05-27" Ja-2".

Jaa 3BM, wak npaewno, n=16,..64, novromy |>>27, oTkyma
Ay =052 ",

&7



Hoad 3 sovh "
3 fp Popaaytin ¢ wipog

AHANHYHO, AMA MAKCHMANBHOTD 3HATEHHA:
H ALy ar = Al ALy s fEA N i =0,5-277/27 (334

M3 (3.34) sHIHO, HTO NOTPEIIHOCTH NPEICTALNCHHS MANEIX YHCEN B gopme
© hukCHposaH KO SANATOH MOTYT DbiTh 0MEHE SHAYHTELHLIMH,

Jina npepcTaBNEHHA HHCEn & ¢opue © nnasalolged ol abcomoTHoE
3HAYEHHE MBHTHCCH

27 sfmdl|s1-27, 335

Tforpewnocts (3.32) — NorpelilocTs MBHTHECH. [IN8 HAXOMACHHA No-
rPEMIHOCTH NPEACTARNCHHA SHCNA B (POpME C IIARAMLLEH JANATOH BENHYHHY
3TOR NOTPEIHOCTH HARO YMHOEHTE HA REAHYHHY NOPAZKS SHCTa p, -

S Alymae =052 p, [27 p, =27
HAlon =05-27p JL-2") p,p,

THE 11 — KOMHYECTRO PAIpAROE [N NPCACTABNSHHA MBHTHCCH SHENA.
Un (1.36) caeayeT, 4TO GTHOCHTENBHAR TOUHOCTE DPEACTABNCHHA YHCEN B
dopme ¢ nrasalowed JBNATH NOYTH HE TABHCHT 0T BENHIHHE! YHEAA.

(3.36)

k- ANR ;.
1. McpeaccTi pecaTHitne uscne A= (21 » ry ¥ ¢
L lleponecru ARosiuiioe 9Hcan A = (00011011101 p secatuiByD chciomy CTHCHAIME.
3, Tepcaectd ascarivios Moo 4 = 135656 » mowsyo y ¢ [3 "o

A0 1STH THMON Boce sasTol.

4, Cromee MoTpEfycrcl aBOWTHMA papAnoR IR WIOdpRwCHRA  DECATMSIONG  Micet
A=10"7

5, Mepeptern npowupoc WHCA Ay = (0111041 B mecaTHHY y
DERCHUA 11 0CROBAHNS,

& 11epentcTH BOCLMEDHUHOE HHCRO A, = 345766 b ARONWIYIG CHCTEMY CURCKEHI.

7. JanHCsTL AceatyuLoe iHcar A = 9,346 B ABOHUHD-BECATIMINON dopre.

8. NMepenceTd aecaramine Apodis 4 o 63%, B APOHMHY 1y ¢

9. IMepcaccTi BOCEMCPHUNYI0 Npotie A = 535}, ©ABOHMHY 1y

18, NMepencctil BOCENCPHTHOE YHCAG Ay = 326 B TPOHUNHYIO CHCTOMY CHHCATHHN,

1. Mepenecty mcumepiauoe wicie 4, = 15,647 2 2B0RTHYO CHOTEMY CWICICHWE,

12. Nepencetn TpowHos whcio Ay = 1211 B natepHaiyo CHETTHY CYHCOEHIN.




330081 IR COMORDNIDAN

I3 fnm  canodl © [ g =% cnp F
124=441,7
M, oy o dopucc  nAa Bec 0 -

AR Am 3375, ecim ANN MAHTHOCH RMCETCH INCCTL AROHTHAN [RIPAROR OO AL H AN BOpAS-
KO8 — TpH ASORMHLIX PSSR (C0 THAKOM),

15 Oupecrure  sacurraGiue Eodfguumenrs e wuces A, =—J0HGILIOLOOH n
8, = 0U0LILODM LD npw ¥ wvo o LY p DT
AMMHILILY PEFABOR CO TMOOM.

16, 1lepence1i ABOHUROE YRCAD A, = (01 LUODLOO » cueresy (1, 7).

7. lepenech wncro A, 5 =LIT1LL ny HLTym ¥ ¥ CAMCRCHRY.




4. AITOPATMH BHINMOJHEHHA ONEPAIIAI CTIOXKEHEA
H BLIYATAHHA YACE HA NBOAYHBIX CYMMATOPAX

4.1. DopMaiiLEbic HpaABMIS JBoRn0H SpNGMerIIT

TlouyasprocTs NBOHYHOH CUCTEMEI CHMCNIEHHS BO MHOTOM OTIpEueNsercH
npocToroll BMNOAHENNA aprdMeTHUeCKHX pelicTanii

CHOMEHHE BLIYHTAHHE yaiokenne
0+0= ¢ 0-0= 0 0x0=0
0+l= 1 1-0= 1 0x1=0
1+0= 1 I-1= ¢ 1 x0=0
1+ 1 =(h 0-1=(N I = 1=1
nepeHoc HeM
B CTApWHH paspazi B CTapIeM paspaie
B ocHoby apuMETHKO-TOrHY ¢ ycrpoh moboit DM mower GuiTh

noAoken aubo cyMmaTop, HHGo BLuHTATEND. H B TOM H B APYIOM LIYSSC MOIY)
GpTh paspaovaHbi ATIOPHTMBL BuINOAHEIHA ApHPMETHHeCKRX ofwpaumil, B
BLINGAHEHHH aPHEMETHYECKHX JeHCTRHH BCETaR YURCTRYIOT IBA YHCRA Hin Go-
nee. B peayasTaTe aprdmeTHYECKOH OMEPALINK NOARIFETCA HOBOE HHCIC

C=AVEH, 4.0
rae V -— aHak ApupMeTHHECKONO AeiCTEHA (CTOMEHHE, BLMHTAHUE, YMHEKE-
HHe, Nenetne).

Onepand — yHCIO, YHACTBYIOILEE B apHpMeTHYeCKoH OnepaLHH, BB
HACMOH UHPPOBLIM ABTOMATOM,

Tak kax uHIpOROH ABTOMAT ONEPHPYET TONBKD ABTOMBTHMMM HAIDOHKE-
HWHAMH YHCEIT, TO NOCHEAHHE BHICTYNAIDT B KawecTee onepannes. Cnexosatens-
HO, ANA MAWHHHMX onepauufi Gonee fpapMnkho peipaweting (4.1) uanncam. n
BHEE

CT=[4V15), 42)

riie B KBAAPATHHX cRobKaxX [ ] — 0GoaHAYEHHA ABTOMATIIRIX. HBOGPAKEHHHA Ofie-
pangop.

”



4.1, Pog o & "

¥ L

PaccmoTpim GopuANLHHE NPABHIS BEMOIHEHHA apHMETHIOCKHY onopa-
uMil CI0XENHA 1 BHIMHTAHHA HA YPORHE DAIDRAOR ONEPAH DR,

Ha ocrose rpaBun NBOMYHON ApHGMETHKH MOXKHO 3aMHCATE TPABMIA Cro-
WEHNA DBOHUNBIN uMpp TaK, Kak noxasano b-Tabnhue 4.1, rae a,, b, — prapage
onepaitiios 4 B B COOTRETCTBEHHO;, €, — PAIPAL CYMMBL; TI, — IEPENOC M3 DAK-
HOTO paipAna B cOCCANNA cTapwmil.

Hsornaimiti noape) p — yeTpod , BHMOTHEIOIES apH(MeTIMECKHE
ReHCTEHA NO NPABHIAM, YXASAHABIM B Tabnnue 4.1,

IaGanna 4.l Tabauue 4.2
a, b, €, n, a b | wy | n,
] a a ¢ ¢ [} 0 0 1]
1} \ 1 a o | 0 1 0
| i ] 1] 1 0 0 ] o
i 1 [} | 1 1 ¢ ¢ 1
L 0 I | 0
0 1 | o 1
1 0 | o 1
1 1 | 1 b

HeARICIING STMIMINE TIEPETOCH HPH CHOKEHHH IBYX PAIPAHOB HECKOALKG
H T MpaBia ci ABOHWHEX uMpp (Taln. 4.2).

Q6obIHal BHUICHUIEKENNOE, MOKND CHOPMYITHPORATL NPARMAA NMOPAIPAN-
HbX nefic TRHI NPH CAOXSHMM ONepaRAoh A 0 B:

a4, + bl 0y =6+, (4'3)

roe t_; — nepenoe 13 ({-1)ro paspana; n, — nepenoc & (#+ 1)-i paapan
{Tiepenoctl NPHIMMAIOT 3naueHHa O uau 1).

Heowunuhi cysumanop — ycrpolicTeo, BLnOnHmOLICE apHpMETHYECKHE
AcHCTBMA Wy NpABHAAM, YEATAHHMM B TafinHue 4.2, Yonosske ofosHayeHna
ABOHYHBIX NONYCYMMATOPOR H CyWMWa-
10poB Hoxalanw 1A pHe. 4.1, g u & co- o s G 'Eﬁ T} o
oTBEICTREMID,

Hla ocHose npasmn  neowdpol i 5 b |5,
PHIPMETHIN MOIKHO 3ATIHCATS MPaBHIa

]

o

BLHTAWHR NooHtHbX WHp TBK, KAk a ’
nokadano wa vabnwue 4.3, rpe z,,, — Put. 4.1, Yemonnor oficakaueise
THEM B CTApLIEM PATPRIE. OOAYCYMMETOPE H ABORHEOTT CYyMMITODE
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4 Aseop payutt Ha

TaGasnua 4.3 TaGnauua 4.4
&, b, L a, b, 2, e 1 2,
a [1] 1] [] [} [1] [} a [
H 0 1 0 ] 0 0 1 ']
] 1 L} o 1 1 ¢ 0 L
o 1 § =1 1] 1 ¢ 1 -1
0 0 -1 1 -
1 1} -1 0 L}
1 1 -1 1 §

0 ] -1 @ =t

JacM pEEHOCHNEH BLIYHTAHHW SXHHHUM M3 CTapliero paspata. C yveToM
eMiiiULL 3aeMa MY CTAPLLETG COCEQNErO palpugA HpaBuha BLMHTAHA UBOHY-
HuIX UHP MOXKHO 3aNHCATE TAK, KBK NOKRIAHO B TAOAHLE 4.4 (400 o UL
3ACM OF TIEPEROCA, HEPER SXHMMER TOCTARNEN JUAK MUIYC).

Ecnu 4 — yuenrmaesoe ([-i onepan), B - puvdtacMoe (2-H onepana),
TO /1A NopadpaaMix felcTBui

a—b +2,=c+2,. (4.4)

Heowsneriy Suivumamens — yerpolicTeo, BaNOAHATOUeE ApudmeTHyeckue
AEHCTBHE MO NPABUNAM, YKAIAHHEM B TabnMue 4.4,

C TouKH JpeHHR TEXHHUSCKOH peanuiauid BCEr/ia upoe CNOKMIL /By
HOKTPHYSCKHX CHIHAR, HEM BEISECTE HX JpYI U3 apyra.

B Wawinne «Hurnos Guin HCnONEICBAM BHMHTATEL KOA0S W METOD Hiih-
TOMNOrD KOAMpOBAHHE uncen, [lpn 3rom mololl paspan sHeaa LpefcTakiIneTCH
NBYMS OHTEMH, ONHH H3 KOTOPRIX SEANETCH 3HAKOBEIM 5, , & JPyVoll ~— 3Hayw-
M a, .

TaGAMua KOZUPOBAHHA BEHENANKT Cileyiomwun obpatom (Tab. 4.5).

TaGnuus 45
Juauchue Koanuponmine
POpARN N a
+0 [ 0
+ 0 1
-0 1 ¢
-1 1 1

BMecTo cAOKSHHE HCNONLIYETCA OTIEPALME BLHTAHHA (YCNOBHOE 06021~
SEHHE BLIMHTETENA NOKAIAHO Hi pHe. 4.2).
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Ha puc. 4.2 yonobHo ob03HadEH: 5,, 4, — IHAKOREI 5
H IHBAYALIHH DA3PALK YMEHLIIBEMOTD COOTRETCTBEHHG; b, — o ‘1‘4'4
38

ApoHYHLI PAIPAD BEYNTACHONS; N, , K,y — HEPACAPOCTPa- ~z— 70y
HAWILLHIACA nef s NEG — yup o HHeM C,; M|
¢ — ynpasneHHe ueiIMH NEPEROCA; Z,, €, — 3HAKOBWI H % I
InayauHil PROpAALL peayabTaTa (pAIHOCTH).
[lpw 31OM P, 4:6.‘;1:-
- ROBROE [
2, =0, @ NEG,c,=n,Da &b, (45) veue mwm
N, ={58,vah)G,n, =(s,a, v a,b.)G vean

Cumson D npuanar a1y 0GOIHAYEHHA MOPAIPAIIHOND C/OXENHA 10 MOy~
mo2 (cm. §2.3).

Peayasrm Beernn nonywaevea & Ha0pTovHoH dopue, T.¢. C' = A" - B, me
C*, A" — wburoustoc npeacTasnene.

Toron CHepBUMIG CHOKEHHS MOXHO OCYIECTRHTE DYTEM HHBEPCHPOBAHHS
umcan A" M CHATHA pesyawtata npu NEG =1, T. e

C*=(-A"- B).

B nionaestomen Gonsumunctee IBM ocnosHoe yoTpoficTeo — HBOMY-
HHH HI ReeAIHunbil CYMMATOP, P JARHCHMOCTH OT RPHHATOH CHCTEMH
CAMCIEHHS,

4.2. Cnoxenne unce, upeAcTABNCHHLIX B §opMe
¢ pupcaposannoi 3amuToil, Ba JBORHLIX CYMMATOPAX

PACCMOTPHM HECKQITEKO BHIIOR IBOHYHHX CYMMATOPOR,

HAavtrinptic cyremamap npamoze xoda (ACTIK) — cywmMatop, e koTopoM or-
CYICIRYET URTIh NOPAIPAIIIOTO WEPEOCH MER/Y CTAPIIHM UHGPOBLMM H SHAKO-
BuM paspagaMK (prc. 4.3, 4). Ha JCTIK MoXHO CKNAABIBATE TONBKC SHEMA,
HMEIOLLME ONHIMAKOBEIE JHAKM, T. €. TAKON CYMMATOD He MOXET BLNOAHRTL Olie-
paumio anreGpanueckoro caoxenns. B camom gene, mycTs sanaue opepahns

(4l = 58842, ...a,, [Blop = Sgadiby .0,

tne Sg,. Sg;  COUIRETCTREHID CONEPAHMOE JHAKOBRIX paspasior WIoOpa-
werni ana A U B (CHMBOJT MPOHCEXO/HT OT AHCNHACKOND CRORa sign — 3HAK);

o, b, — nnbpossic paspanm Hzobpaxetuil,
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Ecmu Sg, = S8gy. 70 cymma ucen Gyger HmeTs 3Hak nMobore Wi cnarae-
MbIX, B UHPPOBAR YACTE PEIYABTATA MOMYHHTCA NOCHE CROMEHHS UHGPOBLIX
vactel onepanaos.

Mpuwap d.1. Croxars dscan 4 = GIOLE, B = (U100 ua cysmtTope ipamoio Ko
PemcHue.

[Aly :ll,loll Sgy=0,

[Bly =0.0100 o =,

[Cly, =®i111 Sg. =0,
Omaem- [Cl, =0JLIT.

Lipumep 4.2, Cnewame drcia 4 = —3,0109, 3= —{L1001 Ha CyNMETOPE NPISH O K
Pewenwe.
[Al, =10H01;  Sg, =t Ol0L
[Blu =0000%;,  Sge=1 100L
Sge-=1 1110

Omeem. [, = 11100

Tipu croxenun umcen ua JICIK vosmonen cirywall, xoraa abcomorie
JHaYCHHE CYMME ONEPaHNoR NPeakacT eaHHMLY. Torna HMEET MECIU nepe-
MORHEHHE paIpaAiHol CETKH aBTomara.

a 2 € 5y TpHak npepenonnestna — panuvme
e 71l o  anMHHLE HEPEHOCA HI CTAPIICTO PAIPA-
L] L} 4 a8 uHgposoit yacT cymmaropa. B rrom

CAYHAE HOMMEH BLMPAGATLIBATLECE CHi-
HAN NEpenonneHHa ¢ = 1, no KoIopoMy
NPOHCXONHT BETOMATHMECKHN (C12HOB
MallHHEt H KOppeKTHpORKA MacuiTal-
HEX KOMPHUHMEHTOR ¢ TAKMM pacue-
ToM, Tobks HIGEXATE [IOSMTEHNA nepe-
MonHeHHA.

Jaowwnintii  cymmamop  donoanu-
metsnozo xoda (JCAK) — cymmarop.
onepHpyIoHi MIOGPAXEHMAIMH Ukcen B
DOTIONMHHTEALHOM  kone.  XapaKrepHas

Prec. 4.3, CrpysTypiue cxXesl MOHhILX
CykMaVOpOB It 1 fiETpALine Ommmﬂcﬂk — lla';u-;m nem

VOpAIpALLG piere
paapana uHgPoBoii YacTH b aHakossth paspan (pec. 4.3, 6), Onpeneatm npaena
cnoxenns uncen Ha JCAK.

o
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Teopema, Cyama JONQINUMIETRNNX KOOOS UNCER €CHID OONONY-
HeALHU KOO PeTyAbRIGmI.

Hoxnanreancras. [penncromum, 410 YHCNA NpencTasneHu B op-
Me ¢ HkcHposanRoH 3ANATON, CToMeH Nepen cTAPIHM paxpanoM, Pac.
CHMOTPHM RITMOKILIE CITYUaN.

1A>0, B>0, A+ B <],
Tax kak [4], =, [8], =8, 10 [d], +[B), = A+ B=[4+ B), —
PEIYAKTAT HONOAHTENLHEIH,
2) A<0, B>0, 4> 8,
Jnece [A], = A+q, (B, =B. Torna [A], +|8), = A+ B+q — pe-
2y ARIAT CTPHLATCALHBIN,
NA<0, B>0, |4 <B.

3peck [d],=A+gq, [Bl,=B+g. Tocpa {A4],+]8],=A+B+gq.
Tak KAk IHAMEHME ITOH CYMME GONLILIC g, HOARNASTCA CAHHHUA HepeHoca
HY YHEAKOBOTO PAIPALA, WTO PABHOCHALHO HALETHIO H3 CYMME! § GOHHHL,
1. €. pedysiniay paven { 4], +[B), = A+ B.

4) A<0, B, [d+B<1.

Bnece [4),=A+q, [B],=B+g. Toraa [d], +[8),=A+ 8+
tgtg==[Ad+RB], — Pe3ynbTAV OTPHUATENLHE (3HECe THORBIRETCH
S/[HIHHHA PEPEHOICA HE JHAKOBOND PaTPANA),

Takum ofipaiom, TeopeMa CNpPABSAIHES [IUIA BCEX CAYYASE, B KOTOPHX He
BOUIHKACT HEPEHOIENHE PAYPAIMON CETEH, YTO NOIBOMNET CKNALIBATE ABTU-
MaTHble HOCDASKCHHE WHCEH 10 NPABHAAM JBOHYHOH apHPMETHKH (CM.
Talan. 4,2), ne pasLeAA AMAKORYIO H MKBPOBYIO YBCTH H3oGpanetrH.

Mpmmep 4.3, Hiniito cysimy qncen A=GI010, 8= G0T0F, mCiomdyn Sy rof M-
TenLIto1 o oA
Pemenne L ITHX YHCEN:

(4], = 01010
{8}, =0,0100
iCl, =110

COmoess (" m0]510

Vlpwsep 4.4, TaBtn cynmy wwcen A=—04011, 8o00100 wa cymmatope ROOAHHTEALHO-
ro KoRd
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Pemcumne.
14h -"I,OIIJI
[8], =000
[C], = LIOD1
Chigere =011,

Tipwsaep 4.5, LEafiTy cyssmy ancen Am O HHT, B =- 00100 15 cymmarope Qoalonmfemye—
o Koa.
Pemernue.

), = 00011
18], =100
€], =00k
Cwrgent (= 00111,
Haowinntft cyvsmaniop odpamnieeo xeda (HCOK) — cymmarop, onepupyio-

wHil  HIOpAKEHHAMH YHcEn B OOpATHOM koie, XapaxTepsas ocobetpocTs
JACOK — HanHsHe uent Kpyropore, WIH UHKIHYECKOIO, MEPEIOEA H3 THAKOBO-

IO paspana b MAAMLHI pROPRI uigposok YacTH (pre, 4.3, &)
OnpeneaiM MPAPHAA CAOXKEHHN uHcen up JICOK.

Teopema. Cymma ofpamux xodos NUCER echb o0panuwrl Koo pe-
TR,

JoxasaTefbeTao, PaccmorpiM CeiYIONIHE OCHOBHM CIYFaH:

1)A>0, 8>0, A+ F<1,Torna [Al; +{B]e =A+ B=[d+ H] .

2) 4<0, B>0, |A|>B. Inect [A],s=g—q ™" + 4, [Bl,=B.

Torna {d] s +[Bls =g —¢ " + A+ B =[A + B),;, vak xak pesynuray
oTpHuaTeNbHEH,

3) A<0, B0, 4 <B.3nece [A), =g " +4.

Tortn [A)s +[Bly =g—q™" + A+ 5. Tax xax 4] +[8], tono-
HHTEIBHA, TPABAS HACTD TOM0 BHIPAXCHHA CTAHOBMTCA Golbuwe g, W0
BLPILIBAET NOABACHHE EOMHHUB NEPEHOCA M3 IHaKosore paspwmia. tHo-
cxanbky 8 JICOK cyupecrayer uenk nepeHoca H: 3HakoBOro paspais B
MAAQWME  paIpANl (BEAHYHHA NEPEHOCA M1 3HAKOBONC pRIpA/A paBHA
g=g" ) vo [A); +[ Bl =[4 + B, pesyisrar nonosutensibil.

4) A<0, B<0, [d+ B <1.3nece (4] =g g ™" + 4,

[Bls=g-q" +8.
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Cnenoeavensho, (Al +[Bla=g-¢ " +g-g "+ 4+ B. Ines
NONBANCTCH EAHHMUA NEPEHOCA HI SHAKOBOID PATPALA, YTO PABHOCH/ k-
HO HILATHIO M3 CyMMM peahsHuu g-g ™, T.e. [d]4+[Bls=
=[A+ Bus-

5)|4=8, 4<0, B>0.Torsa [Ale=q-¢" +4.

Cnenosarensio, [y, +[Bly=g~g 7 +A+ B=qg—¢" — peayns-
TAT YKA3LIBAET Ha TO, 4TO CYMMa PARHA HYmIO {NOTYUHM OfHO 1Y W3olpa-
sevil Hynd 8 oOparHoM koae),
Takum ofpazod gokazano, yvo va JCOK mamunHne waoGpakenss sHcen
TAIOKE CKAANMBMOTCA 10 MPaBHNAM, NPHRSICHHEM & TalnHue 4.2,
Tpumep 4.6. Hallen cymmy umcen A=00101 o B=0011T, wenomayn cymmatop
O5pE B0 EVIIL,
PeweHnne.
1415 = 00101
1B)5 = 00111
IC]s = 01100
Chmar (=010
Hprinsep 4.7, Haliin cyssty umcen A =-0,0101 » B =000 1, nenomayn JOOK.
Pemenne.
[ =+I,mlu
[8],5 =001
+0.I:Illl
1€]5 =00 G
Omeerm £ =00010.
Lipumep 4.8, Eladii cymny sucen 4 = 0,0101 m B=—001 11, menomsys JCOK.

Pemienne.

[41s = 0,0101
18],5 =1,1000
[Cls = 101

fimagm = G001,

Tpuwep 4.9, Hallju cysmy wicen 4 =—-0,0101 k & = -0,J000 , nearomeaya JCOK.
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Pewewne.

4l = 11010
(Blys = L0111
1000

1) = L0016
Omeems = 0,1 101,

B nanbkeinem 1A yNPOLIEHHS 38iTHCH NEPEIAYE LIHKTHYECKOTD (IEpeiioca
Gymer oCYWECTRNATECH CPR3Y MPH NONYHEHHN PEIYNLTATE H OTHEMRNO DHKCHPO-
BaTLC He OyaeT.

4.3. Mepesronneane paspRauol ceTkn

1py caomeHny YHCen onHl 0 IHAKE, NPEACT X B (hopue ¢

duxcHporantol IANATON, MOKET BOIHHKHYTh EPENCITHEHNE DPaIPANHOH
CETKH.

1. Tipasnax nepencaHenta paspantod COTKH CYMMATOPa NPIMOTo kona —
NOEBAEHHE SUNHMLL MEPEHOCA H3 CTAPWETO PEIPANA LUGPOROH WACTH WHCHa.

Tipumep 4.10.
la A=QUHO W B=01T0H . 2a Am-0IM0 n Bw-0l010
(4}, :0,]0!0 (4}, : 100
18], = 41101 (8], = 010
(T, » 00101 [Cly » L0110
| = CARHNLA (IEPEHOCA 1 == BAIHINE NEpEII0Ca

1), Tipu3nax nepencsHENHA pa3paAnOH CETKH CYMMaTOpa MOHONMIHTRNb-
HOMO KOJA OPM CACKCHHH HONCKHTENBHWX UNCen — OTPHUATCHLHEN HaK
PEIYALTATA, A MPH CAOXCHHH OTPHUATENBHBIX MHCEN — NONOKHTEALHWH
3HAK PeayNLTATE.

Ja. A=0J00] w B=01010 da. A=-0I0H v &=-—DJ01
141, = oot 41, = 10101
L8], =0J1010 L8], =101
[Tl = 10101 i), »odi00

111. Tipussak nepenaanehMa paspannoll ceTkH cyumuarTopa ofpamioro
KOfia — IHAK PEIYALTATA, NPOTHBONUAMKHLH 3HAKAM OTICPAHNOB.
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4.3 Mepenoxnenue papscwail cén

Sa. =0T 1 B=01101. 60, A=-00110 u B=-0U10.
[A]es =00LIT [A)os = LIO0T
[8], 01100 1Bl S1,0010
i€l » L0300 [Cles » 0101

Jina ofiHapyseqnn nepenonHeHdn paspaatoll CeTKn B cocTabe unGpoore
ABTOMATA HOMXHE! G6IT6 NPEXYCMOTPEHEL ANMADATHIE CPE/ICTRA, ARTOMATHYECKH
PLPAOATEIBAICIHE NPUIHAK NEPENONHEHHA — CHIHAN ¢,

Yrolbel obHapyxHIE nepenaanetiie paspantoll cemen JICOK n OCHK, eeo-
JHTCA BCOOMOTATENLHUA PAGPAIL B 3HAKOBYN)
wacTL HIoGpakenns uncna (pHe. 4.4, 4), woropui Fesond repensmmeiun
HELBMOT  paapAnoM  pepoloanetun.  Ha
poc.4.4,.6.6  COUTPETCTBOHHO  NPENCTARNEHH ﬂi- 11zl
WI0GPDKEHHA HONOAHTETEROND H OTPHIATEMHO- T 5y iy
ro uncen, Takoe TRPEICTABNCHHE YHGIA HEILIBA- ﬂﬂﬁ
ercn molpHuHposamM. Torma B caysae no- §
RIVIGHHSA NEPEUIONHEHHA CHrHaA p=1: pooouanoaooon

Sgy 332 =1, .Eg, aSg =1 (4.6)  Puc, 44 Tipercranmesme wucen
B OCTANGHBIX Cilyuaax p=0. ® NOIMp MAORIIHOM KOAC

BTO HGATESPRIACTCS CASHYIOWHMH TPHMEpaMH.

WA =0kl — D P paisa A,

1812 = 001010 — Nomerary oy 3,

m - 0F —np P e pmapagzx, p=1;
LT =) Lirlos - dramp p e A;

(Bl =1Loi1n — hraanp P panoa B;

[€T¢ =16.1100 — 10— np ep B paop pel;
56 AL = 000111 — $svep P paing A,

[8]% = 00,1 10] — Moardaimp P painn B;

[C%% = 01,0100 — 01 — nip g 1 pasp o=l;
b =’| Lol — Puiwip P pasan A,

(Bl =i 10010 — pmp o paaa B;

[Cl =10y — 10— g P . parpanay, g=1.

" Inech 4 B saRLAICHITIGN TERCTE CHMBOR A CIHIMECT NOrWweCKylc dyArinuc H, a wepra iaa
cusponeM Sg — gyuapnug HE (o § 10.1).

9
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4.4, OcoGenmocTH tHMEHNN "IHCEL,
OpEACTABIeHELIE B GopMe © ianaonteil zanarodi

Yucna, npefcrapaenteie B gopue ¢ naasaowed sanaroll, wobpaxaorca
ZBYMA YACTAMM — WMAHTHCCOH M mopuakos. Tlpy onepausd anrelpanyeckoro
CRONCHHA NEACTEBHA, BLIONHAEMEN HALL MAHTHCCAMH H NOPAIKAMH, PAATHYHE.
CaesnoparebHo, B UHGPOBOM BRTOMATE NOMKHE! GHITE 183 PRINEILHLLX YCTROR-
crea 2ax ofpaGoTkH MBHTHCE W Ana ofpaboTki nopssxon.

Taxk xak AnA yHcen ¢ nnapatoiueil 3anaroil cnpaseanes yenoese (3.21), o
PCAKHA Pe3y/IETaT, He yHoRneTROpAtOMA FTOMY YCIOBHIO, HOMKER ObITL NpH-
seacH B cooTRETCTRHE © (opMynodl (3.21). Takyio ONEpaiMio HAILIBAKT NOPMa-
Ausaipueets vpcra. ONEPaUMA HOPMARHIBUHH YHCAA COCTOHT HI HPOBEPKH BHINOA-
HHMOCTH yenoeua (3.21) u copwra MIOOpROKEHHS MAHTHCCHI B TY HAH HHYIO
cvopoiy. CaPHMM MONYT OCYILIECTRIITLCR B OIMN paapsa M Gonee B nemyio WM
NPABYIC CTOPOHY B NPEAENAX PAIpSaHei COTKH MAUIHRBE,

Hpocmol cdauz — OOEPALHE, BINGITHAEMAN N0 CASTYTOLIHM [PABHITAM;

Hexonnas Cronnyvad sneso CapuryTas snpaso
koMGHHaUHS Ha OfIHH paspay Ha OfHH PaspAs
0,aa,...a, ay, ay...a,0 0,0q,...a,,

L aa,...a, Gy g ol 0, 1a,...a,,

Modugnnjuposannuii cOguz — ofnepauHa HAJL MOUPHUNPOBAHKEINM WIO-
Gp , BT 409 CACIYIOIIHM 0GpaIoM

HexoaHan CapuuyTan wieso CapuuyTan BNpago
KOMOHHALHA HA OFHH P Ha OHH PaIpaXt
00, a2, ...q, Oa,a..a0 00,04, ...q, ,
0l aa,...qa, lay, & ...a,0 0, 1g,...4a,,
10,y ...c2, 0, a; ...a0 1,0q ...a,,
1L aay...a, la, @, ...3,0 Llg,...a,.,

Hapywienue nopmaruzatpu yicsa — Hesnitionnenne ycnobka (3.21). Tax
KbE yonophe (3.21) conepsuT apa HepapencTea, TO MoxeT OWTL HApyuiesue
crnpaga M ciiesa (IpHyHAK HapYIEHHS HOPMANKIALMH YHCNA CIIPABA ¥ (Koraa
BENM'YHHA PEIYIRTATA PAGHA WIH MPESHILIACT CANRHLY ) ~— HANUYHE PaTEOHMEH-
HbIX KOMOHHAUMH B IHAKOBLIX PATPANAX CYMMATOPA, T. £,

y=1,ecan Sg,AS—g,=l:§§IASg,=1 4.7

* Bl (2 IABHCHT OV KM IRA JONOTEMTERLHOM Ko (2 = s ofpariore koss o = 1,

L1
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{B OCTANBHEIX Coy4anX ¥ =0 ), e ¥ —— MPHILAK HAPYILEHHS HOPMANHIALMM YR
crpasa, ykaupaouni B2 HEOGXONMOCTS CIRHIa TS BIIPABO HA OfIHH paspan,

TNpysiak HapyWeHAA HOPMANKIALMY YMCcAE cnega § (KOrga pe3ynwTar no
cOOCTBEHRHON BENHYHHO OKAILIEBACTCA MeHbwe 1/g) —- HANHUNE OIMHAKOEBIX
komMGHnaLMA B paspaiE NEPENONHENHA W CTAPLIEM paipans UHGpPoROH uBCTH
cysamavopa (7, ):

S=l.ecnn Sg; A py=1: Sgy A =1 (4.8)

(B OCTANbIKIX CNY4RIX § =0), rae & — PPHINBK HAPYWHHA HOPMATHIALMH,
YKRBIBAOWHT 13 HEOGXOIMMOCTD CHBHIA YHCAA BAEBC HA OMIMH PASPAAL.

Takum 0GpazoM, ONEPALNA BOPMAN HIALIMH YHCAA COCTOHT HA COBOKYTTHOCTH
CABHIOR H NpoBepkH HANHMMS NPHINAKOS HAPYIUCIHA ¥ U 5.

PaccmoiphM cliookeHHe uncen A= m,p, U 8= my,p, , MMEIOWIHX OlIHHAKO-

Bl MOPANOK P, = Py . OBE MANIHCCK YAORACTEOPMOT YEIOBHIC HOPMANHIAUMH.

ClioaenHe MaN HiC OCYECTANNCTCH HA COOTBETCTRYMOLIEM CYMMATOPE NO
1IpaBH/iaM, HITOKEHHUIM DABES A8 YHCEN, NP eHHeIX B GopMe ¢ GHKCH-
posaninil ranmoli. Ecai nocne cikeHHs MaHTHOCA pERYNBTATA YIOBIETROPAET
YCIOBHIO HOPMAINIBUMA (T. 8. B=C, y=10), T0 k DTOMY PEIYALTATY NPHIHCEH-

BACICH NOPAAOK MOGOLD K3 onepangon. [} NpoTHAHOM CAYUaE MPOHCXOART Hop-
MEAIH LS eI,

Upwssep 4.00, 1aitin cysony uwcen 4 =00000-2 ' 0 B=—01011-27, eca MBHIACCH W

] f va cy P HOI0 KON {IIECTE PROPRRDR JUTA MEITINGC-
CH U ICTHPC P e 4519 IOpAIKE)
Femenye Clnmmn wane i

[mgls = 00000 ; [p ], = LMW
[me]s = 1LOMB1; |2, ], =0IOL,
A LU AR T kbR R

‘Dﬂ.ltlw
11,0101
|12 = 011
Lok Mg A g =lor e B=0, ve=0, 3auny 000Gx0m CHBNI NEHTHCIE! RAERD HE PRIDAY;

-5 = 1LIOIO (S =], ymib)

CHUNRREMETIIN 0 CLARIOM RAERD 1YIHN KORPEKLHA IPRAKA, T, &. YMERLMICHHC CT0 SEHH-
s UTHY i wivin LAT1Y:
e [y =idot
+L11#
1741, = 1100

101
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Tax xax yivcre casira chosa & = 1, 10 oCYUWECTIMACTCN CHIE XY CABNY H KOPPEXIIN JlophiKa.
Iwl |3 = I LOHOO, (&= 0, y 2 0), [py ], = 1100
+UIF

Ipi-1, =TON
Tarx GyACT HPOLORKDTLCA 50 TeA NOP, NOXS BeIMUKIE & Be CTater pasmoll Hyntd. {asioss-
reunho, [ny ], ¥ p P W peyasia pases [m: |3 = FLOI00,

1 1, =011
Cnsgenr (08900 2 7.
Tipuwep 412, Vst cymmy mocen A =—0.1100-2° w 5= ~0.1000-2* ccam ynemm cxmanma-

mamqwuﬁwﬂmmtm p i H yeThipe ploipae Aaa (0p
Pewenne. P P AMHCL B CAEIYHILIEM Bk

I L = TLO0IL; [p, L =[Py Loa = 1400 : [my I =1LRIMT1.
FATCM CKAMIMBILOTCA MBIITHOCW'

1L40FI
HL0111

L% = 100011 (5=t y=1).

Anets NPORMOIING  RAPYWEHRE HODMATHIMME Cnpsea o (pelyerch mostdge yemsnin
CAPID MARINCCH PEFYINTATE BKARo 1 onil pRIIL;

Ety- L o= 14,0000 {B=D . ymD)
1 o PEIYALTRIA 1A BEAHMHNY + 0001,

win |py l.s IJ.IOD+0001=GJIJI npe:ynb‘ra're NGHYHBETCA CROHATENRHMN posy LT
tmeent € =-01010-2%,

Pacomorpum wanGonee oBuwl cayuall cromennn wwcen, NPENCTABNEHHRY B
dopue ¢ asaoweR 3ATON, KOrAA HX DOPAAKH HE DABHLL APy UPY1y. 1. €.
1 Pg- Jn% ODCPAURH CROKEHHN YHCEN HEOGXONHMBIM YCIGBUEM NBANCTCH
COOTBETCTBHE PAIPRACGE ONEPAHIOB APYT HAPYrY. 3Ua4nT, npese Boelt Hy#io
YPAaBHATL IODANKH, TO, ECTECTBEHRO, HOBTEYET 33 cofol epemennoe napyme-
HKE HOPMANIIAUHN ONAOID W3 CharseMiuix, Bripamiibasie nopanKos OxhataeT,
YTO NOPAKOK MEHELIETC HHCAA HANG YBEJIHHYATE HA BeNMHYHHY Apr—|p, - Pl
HTO WIHBYAET CABHIT MANTACCH MEHBUIETD WHCAA BHPABY HA KOBHYEC]1BG padps-
AOB, pABHOE Ay,

Cneposarentno, ipepposoli a DOMAEHN CAMOCTONTENLHO (HIPCACAN |1y,
KAKGH 3 ABYX otiepangos Mettbliif. Ha 310 YRAGKET JHAK PRIHUCTH p| - 11,0

MONORRTENRHLI Mk GyaeT PR p, 2 py, 3 CTPHUSTENARREH — PR 1, < p,

102



+ 4 Ocab e ¢ di

Onepauni CNOREHAR W BERHTaNNE yhoen & Gopue ¢ naaaowel pnaTolt
CCYUECTRARIGTCA BO BCEX COBPEMEHLIX MAWKHAX 10 HINOKEHHEIM BLILIG Npa-
EHIAM.

Hpumep .33, Csonente wncnn A=0100027% 5 B=—00001-27" us CcyMMaTOpax o8-
PATHOI ¢+ KO:1A (05CCT & ANOUTHAIK PAIPAAOS ANN MIHTRCCH H WETWpE NBQH'TARIX pajpasa A8
nopAARa}

Pemenwe Hp INNHEL ic Holp qecAn B
Kne0H H1 JRYX ropsikon Gonme‘

Im, 1o = 001001 ; [p4)e = 1101,
[#ales = LLOLIO; (py] = LIOD,
4Pl = (Palos ~1Pn ) -

! 1y - [47g bog OBOIY 1Pkl « 40 DIHMIRET HIMEREYNE THaKA AR i, 1A ofpaT-
Wil 1 e ol =011 lonaa 8], = pa 1 +EPa ke = 0001,

T1aK ¥aK peAnT Ap £4, 70 by > oy CIE0WATEN,HO, WEAD CABHINYTE MAMTHC-
&y Wi H BIpans 15 KEARYECY B0 PAIPIAOS, pASHOE Ap T, €. im Gmi paspii: ey G = 101011
(CaBHE h P HAL my cawT ¥ yaoLYy
cIgpoin b I'tlleps T P PRI H AN AcheTana np ]
FEILIOCTH. BNATOTIPINE p P A u opmacpe 4.12.

< La

N4 [Gp = DOID1]
+

[mg )% = 1,101

el = 00,0111 (Bwd y=0)

P (b=1)m ¥ PP flo-

CheymecIBnseres
pRiIXE
[t los = 0N 110 (B=ip, y=D),
158 Tog = 1101+ 10102 100,
| 4% RAK HapyOIEIHT POPMANKIALNGR Her, 7O NONYTEN OROHTINTENEHLH PCryALTaT,
Cmsemr " =0]1130-2 *.

Ilpump 414 Cooxune mchn A u B, janamimae 9 Gopsic ¢ SHECHPORIRHON TOwKOH:
=190ty X =100 Xy =-111001; X, =011, .I'l,;u
uulmu.mnau. oy 1001 ¢ KO, H coul Biton 1m0 unrmocn ©0 Jna-
o, ETepe BEa 20 \cqmnupw:mm Co INIKOM.
Feusenne  Toumew  wibnmnowe  wobpaecuns  venisec: o, |2 = 00100110
iy i = LLSHRHI D
Hesoanme s # nmarm MOXHO K] Awdo B np £, G0 B ofp [F1
TRLSIEICILITON ) kiuax i qucsa Xp 3 ] KORC, Yo NpA pEnOM-

P
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¥ e 3

RETHM P (e ) Jm cy afpatnore mmummm} Lo+F ]

) P ipeoty ] npnorumnlh bip ALl Koa.

o oxOHEMH T p peobp myabm‘moﬁwnwmm-
1M Q) KOAZ P

Lhp m DEHID 4 IPHHEPa 1P UTE JHCAZ B IRIMATH MRS X PAIATCE
# ACRDHHHTSLHOM KO0E.

Hpemae peet o Heod: Y KapaxTep

AX =X 4], =[N 5], = 0001+ 1101 = 0010,

L sapARtep - HES: SIOPOH MOpAIOK MEIRIDE FEPB0I0 ki 2. (litao-
BVCHLIG. WEEH | HECA BTOPORD MHCRE 13 ABa paipama (LaeHe ity i) u
TIOCRE FTOFG MAHTHCCH CHNRULARNTON;

| % ), = 1LLIDOON

+
1,1, = 00100110
{#c ), = VO0IGTI0 {B=1v=0)
fax kax O=f. ro HPOBOANTCE LABMF MM WA OAHDL palpAR C lmppexuueﬁ
XADEKTCPHCTHEN:
Jami-], =00001100 (B=0, =0 [X.], = OLOL+1111=()00.

TactM 0GpRaavM. OKHE 1 C/InImIN posytI A IHEY ST B HOPMATHMEIIRM Bt
Omaet CuilOII0, X, =100,

Mpuuep 4. 14 npnunen LNA CAYHAA, KOFA MANTHCCE — (1808 MHEAD H
npeact TCH B (popMe ¢ P it Tokoli mepen CYapiuHM pazpa-
noM. Chopmyanp i€ Bbille IPAaBRNd BHNOIHEHRA AAFOPRTMA anre(-
PARYEEKOrY CNOMEHHA NCHCTBYIOT B AahHOM chyuae Ged cyMecTeeMnbix
uIMeHe i,

lps peanwsaunk onepaukil CIOMEHHA (BRYWHTAHWA) YHCEL, IPEACTABIER-
HuX B (opue ¢ masaoweli sangTol, MOMeT BOIHHKHYTH NEPERONREHHE pal-
PRAHON CETKM CYMMATOPA TIOPAAKOR (XApBKTEPHOTHK): MAHTHCCD TIOMTYYaeTes
HOPMATHIOBAHHON M HPABHARHON, & MOPANOK (XAPAKTEPHCTHEA) HE COUTBETCT-
BYeT, Cnenosarenbio, HeoOXOINMO BHPaGATHBATE CHIHAN NEPENGNHOIAR CYM-
MATOPa KOPAAKOB.

HlopManHsauwa peIynbTaTh GNEPALHN CIDREHNA (BMYHTAHUA) NPHBOANRT N
K HCHCIHOBCHHIO NOPRAKA (T. €. XAPAKTEPHETHKS CTAHOBHTCA OTPHUATEALHOH),
HECHOTPE HA TO, YTO MAHTHOCA OTAHYHa or Hyns. B EC 3BM seunnret citeun-
anuHBIN paipan, B KOTOPOM JANMKHCLIBAETCA HYAb HAH CHHHMUA; 1PN HYNEBUM
IHAYSHHN ITOrG PRIPANA B PE3Y.ILTATE CNEPAUHH JANHCHBIETCS MCTHHHLIH HY b,
T. €. YHCIO © HYNEBON MAHTHCCON, 1MVIORHTENLALIM THAKOM W Hynepoll xapak-
TEPHCTHKOH, NPH eNMHRYUOM INBYEHHN JT00 PISDALA K XapaKTEpHCTREE NpH-
Ganmrevea + X,

E- L0
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4 3. Memod UL CHONDENLT

Pastals il

4.5, MeTop YCKOPEHAN ONEpANNE CI0EEANA

YHMEHLIHTE BPEMA HA BUNGAHEWRE ONEPAUAH CIOKEHNA MOKHO PAIHBIMA
nyrAMd. Haen, Nexania® & 0CHOBE MAOTHX METOO0B YCKOPEHHS ONlEPAlHW IO+
AREHUE, JKMOUBLTCA B TOM, 410 OCYIMECTRMASTCR NOITANHOE NOIYYERHE Y08~
HHIX CYMM H NEpeHocos © nocnaenytowel wx prapensuolt ofpaborkodi. Han-
Gonbini 3guperT MeToaW paznenbuoli oGpASOTKH YCIOBHEIX CYMM H NEPEHCOD
AMOT Nph napannensioll win nochenosarensHo-napuvIetsHoll obpaloTre paz-
praos. MokwkeM 3Ty HAGK Ha NIPHMEepe Cromenna wicen 4 u B:

A=00111 l0l00] 11010

—[00[00!!0100[{“
1-# TakT ¢ = 00ITI0[11  YGNOBHAR CyMMa

u'=00!000!0000l0000 HEPEHOCHE
2-i vakT "= 1000 T00CTEAG 111

+
a’ = 01000]0000[ 00000
3-Hrakr  c"=I1T0DIG00A[000ITI

+

o = 0000 10000 1000000

4-it 12K P = 1 10000000001 11
+

™ = 00010000 10000000

=110100001 1 PEIYALTAT
0000000000000000  Nepenoc

Bech Hpone WA Ip 78 nATL TakTOR, TpHaHak nonydeHns pe-

WAKIATA — HYNEbLic WHAYCHHA NOPaapsaHWX Nepedocod, MeTos paasenntoro

CADMEHHA Y X CYMM W NIep B CHOE BPEMA TIOCTYKHA TONYKOM JTA

COAAHRA CIIELHATBHBIX CYMMATOPOB CO CRBOIHEIM TIEPEHOCOM, B KOTOPBIX A0C-
THIAETCH CYUIECTBEHHOE COKPALUEHHE BPEMENH 34 CHET YIANSHWS JTANOS Nepe-
JAYH TIEPEHOCON HEPEs PAaZpAlb, B KOTOPbIX YCAOBHAN CYMMA PabHA €lHHALE,
Fior meton Gbin BRepeb WHPOKD Henomb3obah B IBM BICM-6.

Meron MONRET GHTh yCOBEPUIGHCTBOBAN, SCIH HCNOALIOBTL CHASIYICUIAN
npheM’ . JINA Kak0ro paIpAna CKIMNLBICHE (IEPANA0E BLIMHCIIOTEN flbe Na-
pol CYMM W NEPEHOCOB: O/HA — B HPEANIOAOIREHNH, YTO NEPEHOC, BHOCHMUIA B
JaHis pazpAn, papen HyMO (YCIOBHE ), APYIan Napa — & NPpeAnoIOREHHH,
Y70 NePeloc, BHOCHMEIH B naHHbiil paspan, paseH enuunpne (ycnoere ). Hokmo-

* Sdarsky § Conditional sen additfon logic (RE Trans. on Edecwonic Comput. 1960, N 2, p. 226-231).
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ueHUE NPEICTABANET WyNeBoll Pazpal, B KOTOPOM NIEPEHOC PABEH TONBKG HYJIO.
TaxuM 00pazom, NpaBH/Ia NOTYTEHHA 3THX AP BEHTIALET CIIEAY IOWHM 0GPIGUM:
H7IA HYIEBOMO PAIpALA

ch =a, @b, =1, ycroaHan cymma
n) =a, & =0, nepenoc;
NS NEPBOe paspana
=0 @b =1, 08 =a-b =0,
el=c! ®t=0,n} =g vh=Inva

JFina Nepeorc TAKTA YC/IOBHBIE CYMMbI H IEPEHOCH BHMHCINIOTCH AR BOEX PASPANGE.
Bo sropoM Takre yONOBHBE CYMMB H NEPEHOCH! OTIPESNAIOTCA IS nap

cocenunx paapanos (0u 1,2 13 N T 0.} npu yenosusx a « .

1514131211109 8 76 5 4 3 2 1 0 Homeppopana
oot 11o0i001110180
Jjoglo0i 101001101
TO TP T 1T 01 1T 0 1 T 1 c*cymman nepetioc
ldiTacr 0 0 0 E 0O 00 | 000 Q1 00 0 u'opHycicenn o
o1ecl1o000 1 1000100 © CYMM3 I DEpeNo
o 111 F1eoi11111 i’ pe yonomns
109011910101 110111
4] 1 0 | /] 0 | 4]
2itacr 0 1 1 0 00 1010001090
I )] i [}] 0 1 1
lo g 1000110000111
0 0 0 1
Jitacr 1 10 1 00 00 EO QO
| ] !
F1T¢ 1000010000111
1] t
4fitaey | 1 0 1 0 0 0 O
a0
Sdrakr J EO 1 00 CO 100001 1 | pesymwray

Paccmotpum napy coceawny paspiacs 0 # I. Bo sTopom Takre bxonwl &
BEPXHION NONOBHHY NEPBOND pAalpans HAXOHHM CREAYIOWHM ofpasoM: ecnn

eTopoli BExon Hynescro paspan pasen 0, T, e. 1] =0, TO BEpXHAR TNIOBHHS nep-
BOrO pAIPAAA HACHFHYHA BEPXWEH NOAOBHHE NEPBOre TAKTa; ecam e 1) = 1,10
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46 Onpesea g

BEPXHAA NONOBHHEA NEPBOTG PAIPNAA HAEHTHUHA HIKHEH NONOEMHE nepboro
TaxTa. B nrore npeolpasnsanie

[ O [
0

I
Ananornqub obpazom ane 2-i u 3-H nap paapanos:
1 1
1 1
1 — 1 HT. A
11 h
B caenyroniem TakTe y:Re NpeoGpaTyyTCA YOTBEDKH PAAPRIOE (HANphMED,
ZNA HEPBLIX METHPEX PATPAAOE):
[ |
1 0 i
10 - .
i
WK Aan ApyFOR erBepkH (4-—7-H paapaak):

L1y 1 6o

=

0
100 o h oo
I I

B pesyaviare nOFRNACTCA BOTMOMHOCTL BECH NPOMISCC CYMMAPOBAHHA pea-
nW3opath ka cxeMax tmua W, WIH, HE.

4.6. Quenxs 109HOCTH BLNMINCHES ApE@MeTHeCKET Miepaumii

Bufiop cHCTeMbl CUHLISHNA U QNAH PRIPAIHOH CETKH MALIHNE, & TAKXe
QOPMBI IPENCTABNEHHE HHC/HA B MAIMHHE TECHO CBA3AH ¢ obecneveHneM 3aaAN-
Hoit 1outueTH Bhtunciennii. BRKRoe THAYCHHE HMEET TAIOKE OLIEHKE TOYHOCTH
ApHIMETHYECKEX BLMHCNEHNH NPH WCMIOIEI0BIHEH B WALIHHAX YHCEN, Npel-
crasiennnx B hopue ¢ PukcAPOBAHKOR W nnaBarcweil sanaTol. TTpy onepaun-
AX CAOKEHHA B BEIYHTANKA © GAKCHPOBAHHOH 30ATol (NPH YCIOBHH GTCYTCT-
AMA IlepENONHeHRE B ecTecTEHHOH ¢OpME) MOXHD CYATATE, Y4T0 OHH
BLAICHEMAKIICA FOLBO.

e uncen, tpencTanseHnux & GopMe ¢ niassoweil anatoll, npr onepa-
UHAX CHOKEIINA H BLIYHTANHA HEOGXOANMOD BHIPABHHBATE NIOPRIKH, WIO BEOET K
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nOTEpe HEKOTOPLIX PASPARDE MAHTHECH PH cashre. I Y MpH HOf 10-
BaMHOH (opMe NPECTIRTEHHA YHOEN CaMa ONIEPAUNA aNreGpaHNECKDID CoKE.
HHA TAKKE ABRAETCN HCTOUHRKOM NorpetiiocTel,

Takwu 05pa3’oM, MpHYNHAMK DorpelUMocTell Baanchienna ua IBM moryr
LT o

HETOHHOE 3a/aHHE HCXOOHUX DAHHWX, YYaCTBYICWIHX B BHTIOIHEEMOR
OHEPAUWER (NGO H3-1a DIPAHHYEHHOCTH palpaiHol ceTkr MaWRNL, NGO H3-
38 NOIPEHOCTER neperoas HINGOpMAUNK WY oiHOl CHCTEMEN CHHCNEHRN B
apyTyro);

HCMIEIOBAHNE NPHOMGKEHHEIX METOOOE BHYHCIEHH, YT0 caMy Mo cele
JAET METOARYECKYNO ROFPEIIHOCTE (MATIPHMED, HCIONLIoeaHHe paave Huwpiona
4 Teiinopa NpH HHTErPRPOEAHHHY;

OKPYTACHRE pesyNbTATOR 3eMENTAPHLIX ONepauMii, 4To, B CHOIG gHepelb.,
MOKET NPHBECTH K NOABNEHHIO HAKGALIEHHEX NOTPEIIHOCTE;

«Gon 8 paGore JBM (31a HpHdHRa MomeT (T yOTpatieHa BREHETHEM CHE-
TEMb KOHTRONA BHNOIHEHRE MoGMX onepauiit).

TorpemuocTa BHNGARCERY apadmeTaseckax onepanni. /in onpene-
AEHHA 3THX MOTPEIHOCTEH B OWQPOBLIX ABTOMATAX GyleM PpaccMArpHBAIL
APAPMETHY ECKHE ONEPALH KAk JIEMEHTIPHIIE ONEPANHH HAH ONEPAHAIMH,

NMposenem apwpmernyeckne acficteua Hap uucnamn A =[A]+rAd o
B =[8]+ AB , 3anaHH6MH ¢ a0COHIOTHBIMK N PELHOCTAMM:

A+ B =[A1+][B]+(Ad+ AB);
A- B =[A]-[ B +(A4-AB);
AB =[A)[B]+[AAB + [B1AA + AMAR,
roe aGconioThas DOrPEHOCTE CyMMEr A{ A + B) = Ad + AR, a aGcomoTnan no-
IPEWKOCTL PAIHOCTR A(A - B)= A4 - A8

Tax sax nponisencine AAAB va nsa nopalka Metmine Hucelt A H B, 2rum
NPORIBEACHHEM MOXHO hpekeGpess. Chnenosatenvin, AB x [A](8]+[A]AB +
+[B]AA . T. e. aGcomorhan noTpeltbocTs NpovaBenehud {AB) =[AJAB+[8]A4 .

TlpH BMNOAHEHHN OOEPAUMN NENERHA HOTYHAEM

A _[Al+Ad _[A]+AA 1
B 1B)+a8  [B] Li+asqs))

Bropol comHoxcHTenh B NpaBOl MACTH YPABHEIHA PaUICOKHM B pai. [Toche

npeolpatobanii notyutm

AlB =[AY(B)-[AJAB/| BY +[AHABY [iB’ + A4/[B)- AAABS(B] ... (4.9)
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Tipeneperas 4neaMt 6ropo TIOPSAKE MAROCTH, (4.9) MOXHO YOPOCTHTS:
A B =[Al)| Bl + A4f| B] -[NAB/BY . Orciona abcomoTHAT nOrpeliHocTs 4a-
criore A(AfB)= AR B)-[AAB[[B)® .
ARBIOTAYHBIM 0OPAYM MOKHO BRBECTH BRPDKERHA QNN OTHOCHTETLHBIX Mo~
TPEAHOCTES TPH CNOMEHNN-BLMHTALEH, YMUGKEHRN H JeneHHH CODTBSTCTRERHO:
(A]_Ad, (5] B

By = ==, 4.10
T [A]+(B]14] A1+ B] (8] @10
B =M,-"[A]+AB}[B]; (4.11)
E’m = M}[A]-AB;‘[B]. {4.12)

TorpesmAocin cspyraesni. ELnd npeanaicsiTs, Heo hexonHan Hegopuaups
He COMEPEHT HHKAKHN DHIHOOK W BCE BLINHCHTE/LHGIE POUSCCH KOHEHHDY H HE
NPMBGAAT K OMKGKAM, TO BCE PABHG RPHCYTCTRYET TPETHit THN oGok — ouinbkH
oxpyrnesin. | pemnoioccim, 216 BRMWCTEHIN HPOBOIAT Ha HEKOTOpOR THNoTETIYE-
oot MBLLIMKE, B KOTOPOH KDENOS HHENO MPSICTARMIETCH MTLO SHAAMURMY idpa-
MH, H 4To 1OGXDAHMO CIMDKHTE YRCHA 9,2654 W 7,1625, npryeM TH HHCH oYL,
Cymma scesl pantia 16,4279, ofa CONEPOKHT WIECTE MHINALIHX UNDP K HE NoMelmeT-
o B peapmpioi cerke Manivmsl. ClosroMy LeCTHIIELIT peaynLTaT GyHeT oxpyTien
A6 waciua F6A2R. B poyyimiare BOiHKEET HOMPEInOCT: OKPYITErHE.

Tak KaE BHAMCAHIQLILE MAWNHLL BCETaA PAGOTMOT ¢ KONSYHLIM KOnnYe-
CEROM WMIRMAIHEN IHGIP, 10 BOIPEGIICT: B OKPYINEHHH BOIHHKAET AUBMILHO
4acio. Llorpemmocth OKPYrHEHHN WMEET CMBICA TONLKO ONS NEACTBHTENLHRIX
aheen; Mo oGuaciserca 1em, 4ro IBM aETOMATHYECKH BLIDABIHEAET DOPANKH
JsHCt BRI FEIFRHIAX \HCEN (DM CIUKEHNH K BRMYRTANHH.

Jlaw usicen, upencraenennsx n opme ¢ nnaBaOuEl Janyoif, crpasennn-

B paxentn A, =g, g <lm,|<1.

Lenn jum HpeACTABASHHEA MAHTHCCH HSINUTbIYETCH TOALKG X PAIPALOE, TO
nodpamenie Hicna paiiHBACTCA B AbE HACTHE

A, =[m K" + AW,

tae | Ay Jg* ™ = A, — «xBocT» qNeA, HE NONABWHA B PASPAIHYIC CRTKY.

B 3ABHCHMUCTH OT TOrD, KBK YYHTGIBBETCR BENHUNHA 4y, B MAINHHOM
H3OGPANENINN, CYWECTBYET HECKOILKO CNOCUGOB OKPYINISHNA,

1. (nGipactamanpe Ay, lpH 3ToM BOIHHRAET OTHOCHTENbLHAR NIOTPEILHOCTD,

PAUBHAR
Bouy =il [m g



4 Ax2op PaRME #a dap

Takkax ¢~ <fm,| <t 0<|4)<1, 0

DL AU (4.13)
onp & T

T. €. MATEMATHYECKDE ORACHIANWE MOMPCLUKOCTH OKPYINICHHY He 3aBHCHT OT be-
ARYAHL CAMOr0 YHQNA, 8 JABHCHT TOIBKG OT KOIMYECTBA pa3pAACE B MALIMHE
AnA #0680k CHCTEMBE CYNCITEHNT,

JHCREPCHA HOTPEIIHOCTH OKPYTAEHHH 1IpHAIEPRO paBNa § I ,J'IZ .

2. CrMmer piunoe oxpyraeHHe. F1pH ToM NPOSOAHICH AWANHE BCIMYNHEL
Ay . Hpitimmaetcs, yro

(Al= l=2,3¢", m“l"nl‘q-l;
m, )" +q" ™, ecam |42 47

Mph yenownu [4;|2 ¢ nposoantcs npubannexne enuunub K Mimamemy
PRIPANY MAHTHCCH, ASCOMIOTHAR NOTPELIHOCTE OKDYINEHHA NPH TOM

A-m,
By = Il n (4.15)
fi-Alg*™.

MaKcHMANBHO BOIMDKHOE JHAvEHHE MONYNR B0COMOTION TONpeLIHOCTH PaBiy
0,5q"' * . MaveMarteckoe OXAIAHIE OTHOCHTETLHOMN DOTPELIRIOCTH OKPYTIEHHY

8,p 0.5¢" " f(m,q" ) = 057", .16}
T. &, OLWHGKE HE (FPPERLIMAET NONOBHHEE CHHIHULE MAGILIETO PRIpAAa.

Cnocol CHMMETPHUHOIO OKPYABHWA HARGONCE 4acTe HCloNWSYKT WA
TIPaKTHKE.

3. Oxpyrnetne no 20n0aHeHRw, B 3o cnyuae Ank oxpyrienwa Gepercd
HH(OPMALNA, CONEpREMRRCH B {1 + | M paapAae.

Tipn g=2, ecan B {7+ | )M paspAle COREPRWICA SOHHHUA, 10 B #-H pas-
Pan AoBaRnReTCH eQMHRLA, €CHH B (7 + 1 )-M paspafe vaxoawrca HyAb, 10 Co-
AEPHMOE PASPAOR NPABEe H-1o OTGPACKIBACTCH.

4. Cnyuaiivoe oxpyrnense. JInA Takorc okpyrAewis @eoDX0AMMO HMeTb
LATYHK chyvailnerx peavunb (1 win 0), Kotopulll ewpaeT eavunuy © cambii
MIAMWEI pazpAn MAKHHONG H30Gpaxkenns yncna. TlorpewinocTe OKpYEne-
HHR — CIrywalinas BETHYHID C HYNEBLIM MAaTEMATHHECKHM OMHIAHHEM.

OueHKa HAKHEEHHOH NOMPELIHOCTH NP BRIYHCAEHHAX 1A MaNIHBE OCO-
Genno JATPYAHKTENLHA NPH RENOALIOBIHRE YRCeH B (opme ¢ nanaronied 1ai8-

(4.14)
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Jadanre 9 canoxoumpon

To#. |1pH TAKOM RPEACTABNEHHE BOIMOKHO NEpEMELICHE OITHOKH H3 MIAMIINX
PAIPAR0E MAIITHCCH B CTAPUIRG PAIPALE. 3T NPORCXOANT, HANPHMEP, HPH Bbi-
MHIAHBH APyl W3 ApyTa GAHIKHX No 3HAYSHHIO MawThee. B peaynwripyrowel
MAHTHCCE TIEPEME HYNCHLE PAIPAAW OKAIWBAMOTCR CHBHHYTHIMH B NpaByw
YaCTh padpAmIOl ceTkW mawRns. [IpH HOpManH3aUHN OHH nepemeliaroTea B
NIEBY M} 4ACTh PAIpANHOH CETKH, HaBan GONLILYI NOMPEWHOCTS PesyIkTaTA.

JinA aToMaTHReckoil GUEHKN RaKOTMIEHHO oW WOKH PR BHMECIEHHR Yi-
cen b opMe © MBBAKAUEH 30NATOH B paapRanol CETKE MALIHNE! KPOME NGO
moit 1Y IHH Taxxe Hudopuauna of ownbxe, conepxaueli-
ca B unchoBuil wudgopmamsn. Npu >ToM opennossraerca, 4o cwHlkH Boex
YHCEN ~—— HEIABHCHMLIE BENMYHHLY, K HX PACHPEILNCHHE TIOAHHHEHO HOPMANL-
HOMY 3aKOHY. 2TH HOUYmEHNE Bechbmd CYLUeCTBEHHL, TAK KAK HA NpakTHxe
OMHGKH TIPH BLIYHCACHHEX, KOHEYHD, AEANIOTCH JBHCHMBIMH BEAHUHBAME H HX
pacipeneeHne MokeT SuiTh AaeKiM o7 HOpMANLHOre, KpoMe Torv, nprHaMa-
ETCH, MTO BOE MHCHA, 3AMINCALNUEE B papuanoil ceTke MalMMHEL, HMEKOT Forpein-
foere + 0.5 rocheanel suavaweil uigpul. Inagenne yroll seporTHoll ownGin
WIHCHPAETCA B HCXOGHHMX HAHHLIX B paspagax, HIXOAALUHXCA NpdBee CAMOIC
suaamero paipaga MaaTHeckl. [ocne aphhMeTHYECKRX onepaunli HOPMATHIA-
UHA OCYIUECIRJIACICA HE BCErOA, A NHIUL B CAYYAAX, korda cpabaTuisper kpuTe-
pHi cAmHTA, OUSTIHBACIUME PENRYHMY NOFPEIROCTH, BHOCHMON B YHCHO B fipo-
BECCe HOPMATHIALHN.

(HICHKIL 1AIOCTIT BRISHCACTINE 118 MALIMIIEX 3DBUCHT [H€ TOALKD OT COCTABS
HLIFEOMINEMBEX ONEPATIHl, HO W OT HX CENOBAHKA APYT 3a APYFOM.

L. Hapcsin naofippacena wwoen A = 0100010 w 8 =0,100010 » npasom, obpariiod W A0-
1RO CARITOM KUARY
. I3 A1 Hep paip CETKH, CCRH THCIA ¢ |ERARRCHICH JRIMTOH CXRAMM-
FROICH. S MIRAKIIER, REAATTAT
3. UUKaEM 1% MR CYuma10pe NpAMoeno wosie dicks A =-0,L101 u B=010100.
4. £710okn T 17 €3 A FARe ARt oro koas anene A = 010110 » B=-010110,

& Caomiirn 19 vy f o roas whens A =01 H0L v B= 01000,

6, ¥eazaik 11y ¥ pp # coTRd 1M Cy pe oip O KONE NpH
CIRRCITIN P PHIELERLALX THCER W IROJMUTENR WX THCCA.
Al ] G a, MOTY H TIpAMOTY KODOW 284 (pCECTaent-

IR HIREN B MAIY C=0 LHCTENE ks




5. BBUTOJTHEHME OMEPALNNA YMHOXKEHHA YACEN
HA JBOHYHLIX CYMMATOPAX

5.1. MeTonta yMHOREHHE ABOHMMBX THCEN

TlpRMenHTENbHO K QBOWYIOH CHCTEME CynCeuHA Hanbosiee wipectnm Coe-
IyrMute OCHOBHBIE CNOoconl BHNGENENHA CIEPALNH Y MHOKEHHA:

1) ysricacente Ha4NHAN © MIADIIHK PAIPALCE MHOXKRTENR:
1101 — muoRcHMoe,

LI0I — MBOXMWTED,
1101
0000

x

1101 — uiCTHBIE NpOM3BECHNA,
1191
10701001 — npoHIsenshne;

2) yMHOIKEHHE HAYHHA] CO CTAPIUWX PA3PAI0E MHORCHTESNR:

% 1191 — MEREKHMOE,
1101 — MHKHTENR,
1191
1101 — YacTHHE HpOWIBENEH,
¥ 0000

1101
10101001 — fpon3BEaEHHE.

B 0B0oHX CyHanx oNEpaliA YMHOREHNA COCTOHT I PAGA TIOGIEIOBA e h-
HbIX Onepadiii CroMEHHN HACTHBIX DpOMsesacHMil OhrepauHsMH cHomennd
YOPABARKIT PAIPALE MHOEHTEAR: ECTH B KAKOM-TO PAIPAAE MHONITIENR HAXD-
AHTCA €AHHNLA, TO K CysMe MacTHBIX NpoHaseneHkil nob " c
COUTBETCTBYIOWINM CHABRTOM, ECIN B PAIPAIE MHOKATENA — WyMb, 10 MIOHKN-
MOE Ne RPHGABIRETCA.

TakHM 00pasoM, KpoMe CHIEPHIME COMEHHA YHCET AR NOAYYEHRA HpouI-
BesicHha HeoGAoaMMa olepauHs CABUra unced. TIpH ITOM HHONBARETCH BOTMON-
HOCTL CABHIATL MHOXHMOE IR CYMMY S3CTHRX NPOHSBEAEHMI, yTo naer ocio-
BaHWE /1A PAIHLIK METOIOB pear WIAUME ONEPALKE YMUOKEHHSA.
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31 Memod dh waces

Mevoa |. [Tycte A — Muokusmoe (A > 0), B — muoxurens ( 8> 0), C—
nponzeeacHne. Torga B chy4ae npencTabnenus yucen b fopMe ¢ durcHpo-
wamiol  sanwrel nosyusem: A=0,00a,..a,; B=0bb, .. .b,=5-2"+
by 24 4B, 2",

Orcana

C=AB =0, 0ty (b 27 +8, 224 45, 27) =
=27 0,00y . d (270, @y By o (270, 30y .0, ),

YMuookeHHE #H3 27" O3HAYACT CABHF Ha 71 PAOPAROE BPABO NG, KOTOPOS
JBKNGYEHD B CHOOKH, T. €. B SAHHOM CYURE COBHMACTCR BNPABD MHDRHMOE, H
YMHOZKEHHE HAYNHAETLR CO CTAPLINX PASPARDE.

CTpyKTypHaa cXeMa paccMOTpellHOND MHIBKHTENLHOND YCTPOICTEd nped-
cTABAEHA 1A pre. 3.1, 4

5.1)

Mugwumans [X) Mupmumens
.

|£ymmm| |.‘.'yam¢w|
] E I

Pur. 5.0, CTPYetypHbse CXOMbe MHOKITT SILHMY YCTPORCT

Meton 2. liyers A=0,aa,...a, — mooxumoe 0 B=0,b0b,...5, —
MIKHTEN D,
MHOKHTCIE MOXGHD AETKO NMpenOpatobsas, Wononbayx meton lopsepa:
Bl b, 2 4 h )27 1 427 £ 5)27 Torsa
C=AB={..(b, -0, 40;...a,)-27 +

(5.2
8,1 0. 3,)2" +ot b0, a0y ..a,) 27,

13



3 Fuaosreuue wicex at dEosusny CEMsomopay

3nect yMHOKEHHE HAYHHACTCR C MAAMUHX PIIPAZIOE, H CABHIAETCA BOPABO
CYMMA HACTHBIX NpoWIBeneHHil. CIPYKTypHaA CXEMA MHOKHTENLHOMG YCTpod-
CTBA, PEANHIYANETO 3TOT METO/, NPEACTABIEHA HA pHe. 5.1, 6.

Mertog 3. NMycrn A=0,aa,...0, — muoxumoe v B=0,b4, ..., —
MHOIMHTENE,

MuoxuTens, Fya mevon I'oprepa, I 7aK:

Bez b 2" b 2" ah, 2 b, 2Ny
=2 "B 2 4002 v 5,2 4 0,),
B 710M cnyuae
C=AB=27(b, -0, a0, ...0,+(2' -0, a2 .2, +

ot (270, 4050, ) B,
YTO O3HAHACT: YMHOKEHHE NAVUHACTCA & MIAALIMX Pa3paios, M MHIKLKHMOS
CABHIDETCA BNEBO M OOMH PAdPAI B KAKROM TakTe. CxeMa MHOAHIIbHOID
yerpolicTsa npencTabiesa va pue. 5.1, 4.
Mevoan 4. [lycve A=0,0a,...a, — wboEumoe 0 B=0bb, ..., —
MHORHTEN b,
Ecnv muokvvens B sanncats no merotty Cophepa:
C=AB= 277 (2 0 gy .0+ by O ey o, )20 1
+..+b,, -O,qa,...a,)l'+b,,-0,a,a;.“a,,),

5.9

(5.4)

10 YMHOKEHHE CO CTApILErD PASPANA H B KancIOM TaKFe CIBRI Acica
BIEBD CYMMA YACTHEIX NpomiBenetmii. Cxesa MHOMHTEMLHONO YerpoHciBa
HpencTaBneHa Ha pue. 5.1. 2

Taknu ofpmom, ANA peaiM3AHWH ONEPALAM YMBOREHWA WeobXonuMo
HMETH CYMMATOP, PEFHCTPSE INA XPAHEHNA MHGKUMOIC H MIKHFENA U CXEMy
AHANHZA PAIpANOE MHOKHTENR. CyMMATOp H PErHCTPH HGIKHH HME(h 1SIIH
CABHI'S CONEMACHMOFO B TY WIH HHYIO CTOPOHY B CODTBETCTEHH C NIPHHATLIM Me-
TOROM YMHOMEHHE.

Anains gopmya (5.1)-(5.4) nokazuieacer, 4T0 ¢ GOPMATLHOH TONKH 3peHnN
MPOLECT YMHONE HHA IBYX HIACEA MORET STt IIpencTaBienH:

VIpH 1I0CNEAOBETEALHOM BHEMONHEHHH — B BHOE MHOPOKPATHO {I08TOPAI-
WMETOCA HO KONHYECTEY paspancs LHKAA

S, =85 +Ab, {5.5)

rae §,, S, — Cymubl HACTHWX HpoRischeHuil wa (/1 ~1)-M ¥ f-m warax coor-
BETCTHEHHO,
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s2 ¥ HHCEN, RO & hopue ¢ uscnp

1IPH MAPAMAENLHOM BLINCIHEHAN — CYMMOIH WIEHOB QHATOHAMLHON MaTP-
uBd, VI KOTOPOIT 3atantl N0 cTposaM A+ 2', a no cronbuam — b, (f — Texywmit
HOMEp paspasia).

B panthelfes ocHOBHOE BHWMAHHE GyDET YOeNeHo MOCNEN0BATEARLHOMY
MPHHLAMY BHTMYIHEHHA ONEPALMH YMHOKEHNA,

TpR TOMHOM YMHOKEHHRH ABYX YHCEN OTHYECTREC UWDp B NPONIBEneHHH Npe-
BHTLAET KOMHECTBD TP COMBGKHTENEH He Gonee ye B aen pean. [Tpn yMixoe-
W HECKOILKHX YWCEN RONHYECTBO UHGP MPOWSHEHEHHR MONET ORRMITLCR €we
Gosbane. Kotetnoe Yoo paipanos B YCTPOHCTEAK LippoBtsD aBTOMATE BAIHYKIRET
OTPAHHSMBATLER MAKCHMATLHD YIBOSHHBEM KONMHYECTROM PASPAOOE Ty MMETOPOS.

IMps orpaHNMERN KOJHYECTE PASPELOR CYMMATOPa b NPONIBENCHHE BHO-
CHTCH MOTpewHocTh. B caywae Gonsworo offeema suitncnennti norpetinocTy
OAHOTO JHAKA HAKNAOMBAWTCA ApYM Ha Opyra, b peaynktare sero obuwa no-
TPEINOCTE CHABING BOIpACTAET. (10OTOMY CYWECTBEHHOE THAUSHUE HMEET OK-
PYrielide PEIYALTATOR YMHONEHHA, HTO AGET BOIMOAHOCTE COENATE NOTpew-
HOCThE  HPOHABEACHRA 3HAKONEDEMEHHOH, a MATEMATHUSCKOS OXRHAAHWE
ROTPEIHOCTH OKPYFIEHHE FAIPW YCI0BHK, 4T0 OTOpOLCHHLE MIRALIHE Pa3pambl
MOTYT € OHHAKOBOH BEPOATHOCTEIO MMETE MOG0E HY BOAMORHREN JHAUCHUI, —
pastuiM mymo. [Mpk sTom npelenvioe no aGcomorTHoll BENNHARE INAYEHAE O~
rpeitocTd Gyaer HAWMEHEITHM W3 BOSMOIKKHBX NPA 3823HHOM KGAHHECTRE 3HA-
HAHX MGD, T. € PABHKMM IGTOBHIE JHAYEHNA MABMIUEID PAIPAHA.

TlpH PHIHSHIEHRR OTIEPALHN YMIFOXREHHA WHCE BOOMORCEH BRIXON 34 Npene-
M paIpauHOl CETHH TOABKO CO CTOPOHL MIAMUNX pASpANOE B CHAY OrpaHAde-
HHA, KuRopoe GLimo Nanomens na yuena, MPencTakieiibie B GOPME ¢ GUKCHPO-
eatoli sansrod. Tounoe MPoMsBEnEHNe TIOYWISTCA BO BCEX YETHIpEX METOHax
YMIKEHHS, OAHAKO (IPH 3TOM Tpefyerca pazHoe KONHHECTRBO o50pY.ROBAHHA.

5.2. ¥Miiomenme AACeN, HPEACTABCHUBLIX B POPME
¢ puxcnpopsnnoii Janavol, B AROHYEOM CYMMATOpE OPAMOTD KOIA
Tlyc1b tanaitey MAMIHBE KIOGPAHEHHL ABYX YRCEN:
(Al = 584s Oy ... 0y, [Bly =58, Byl ... 5, .
Toris Hx NpoHIBENEHKE
Cop = 5Be» 17 - L
tne — 8g, =3z, DSgy; P — Mak crORMEHRR N0 MOOYMO 2,

{ipw pvinonHeHun 370# ONepanin AGKHL GRITL Ja0aHK CTPYKTYPHEA CXe-
Ma et poilcTes, Ba KOTOPOM NPOBOORTCA OTIEPALIN, W METOH YMHOTKEHHY,
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5 Vaancowtense wircex W BOURHLLY CHMMOmOPRT

NMpsap 5.1, Yupowios unc [A),, =111000 o (8], =011001.

v lipa y Syxyr i weron
ek el 2 Rycrp wa pac, §.2.
d Peguomg ll Jamcs, poex TN, BLAMCTEHEEY }uptm-
€ VEOWRHIGED YOARESHAY, ol
M Tere—
o Deowy, Mymlmwumm upu-
o, ¥ CIpRBR OF OTIEPAVO-
jre——y —

-___'Pgl amg | pa [PrAj — camr cosepasiioi paractpa T mipds
1 e pIEH paapan: JOM) — conepoximeoe oy betiopa

CM; 11 — powame 1xuiomassn.
Pewe ¢, Inan ponseticitm (Hpeitises
ATACAMI0 OT IHgPORed uRCTH B HUR G

Lo —=1 yp
e g =53, Bigy = BO=I
Tienyuenwe ondposol yacTh Moanie noka-
Fue. 5.2, CrpysTypisn cxess MTe B BWIC cacayloweH Jamncu. 1Iyein cym-
HHOXHTENLHOTD YevpoiicTea Matop WMeer 10 paapasos fer yuesd JIaKA, a
perm'rpu — 5 pmpaacs ficy ten. Bnuen DEOINIEIHA ConTbeTCTEORID Windpaxeiha
SpoRal sacrm 0 H umPposa TECTH MADIKHTENA,
1T OCTL B np BRHIOMICHAN OniCY ¥ 1

WA e v 5.1,
Omaem. |Cl,, = 1100001010,

IFnGnrmuwa 31
Cy v Perscp & | L IRe ]
0000000004 1eot [0, [CMY= 0 [PraAy={A7); [FrBf=18].
11010 by =5 1CM] = [CM) +1PrA) ;
1101000000 {PrE) ; [OM);
ololooop | —itoo  |a, =0 (PrB}; |CM):
001010000 | —110 |4, =0, |PrE): [OM):
0001101000 =11 {by =1; {CM] = [CM]+{Prd)
+HIDID (CM) [PrB)
1110101000
oNEIMOS | ——1 |8 =1; [CM)=[CM]+ [Prd)
11010
10100010400+ ZEHER
1610001010 [Koueu
* Ecam n np ¥ P H clapaiielg pai-
PALS. TO &€ HEND COXPARATL,
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33 Ocoby NECER ¢ i

Yrofinl NpoNSce YMHOMEHHR MpOXOAHA NpPashILHO, HEoDXOAMMO npeay-
cMOTpeT: GroKHpoeKy BRPaCOTKM CHIANA NMepenoiHEHE, TAK KAK BOIMORHO
p He Ha TO WAre yMROREHNA (CM. nphmep 5.0).
I'lpuuep NOKAIMBACT, YTC B JAHHOM ChyHae he OJAIATENLHO WMETh CymMMaTop
annsoil 2n paipARcE. XpateHHe ¢XBOCTOE® MPOHISCOEHHA MOKHO OCYLMECTB-
JATE B OCROGONIIAIOLIHKCA PAIPANAX PerHCTps MHBRHTEN. JA 910r0 nocTa-
ToHHo ofeciiednTh UEHL TEpEiatin WHGOPMAIWN B} MIAAIWErD PA3PANA CYMMa-
Topa B CTAPLHA PatpA) PErveTpa MBOAHTENS,
Bo peex p 5X Hibxe IprMepax (yeT IpHMEHNTLCA PACCMOTPER-
HWf cuocnE,

5.3. Ocofiennoctd YMROMENHS THCE, NPEACTABACHEAX
B fopme ¢ nanawinel JanaTol

Jnn uncen. npencrasnentbk B GOpME C MIasaculsil ANATOH, obaarens-
BEIM SEANETCH NPENCTAMIEHNG B BHIC MAHTHCCH K NOPAIKA (XApaKTepHCTHKH).
FIpH QUEPAUNE YMIKOOKEITHA NEHCTERA, BHIIONNIEMEE HAN MAHTHCCAMH H [OpAL-
RAMH, pAIHUILL MAITHCCH HEPEMHORNIOTCH, NOPAIKM cKaaikiBaorca. Oue-
BMAHE, UFD PEIYHEIAT YMUOMEHHA MORET HOTYYNTLCA HEHODMAIUZOBAHHEIM,
1000 OIPOGYEICA HOPMATHIALNA ¢ COOTBETCTEYIOMEH Koppexuneil nopaaKa
pesyintata, Henosdicnsno, CrpyKTypHad CXeEms MIOKHTeNLHOrD yeTpolicTea
JREKDA W3MenHT bea {pue. 5.3).

Poar. 5.3, Crpysnypias cxemn MEORHTEIRHOID YOTpoHCTIR
© tihapgineH 3anmoft

PaceMuLpHM IPHMED BBAOMHEHHS ONEPALMI YMROMEHHA YHREN, 38AAHHX
B VIPAMOM Koge,

Hpamep 5.2 |lepemoonuth awema A =-011005-2 ' w B=0100LE.2*' .

1 KR9CCTRE MHUMHI SN0 YOI PORCIBE HCHONLIYETCH CXEMS, JIGRAIMEAN HA pc. 5.3, rae
Py e 8 = crmiire 1 €1 8CIHI periCTps 1A IDPATEOE . H Py .
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5 VuNcwente vHCeA Ha OBONYNBIN EHMMITIOLNY

Pzmeyne. M p ) 1p P P M ANK THEED, e
CTARNENHEX @ JIpMe ¢ p Aen nep e
€Y MMBTOP IIPANOT O KOS 3 ARK P —_ ' by 0 kpaa,

Crmang pumHc 5 HHEET!

[0y = LIAGOE; [, | = LEDD
1114 1 = OIDDII: [£4] 5 = QUOE.
|1 b geflcinnit B oy | ¥ M
peAC1ARHM o 580 e 5.2
Ihocae wMMONHENIR 3 KAJAHIHX ACHCTDAR HAXGAHICN MAFTHCCA NPl aBCHASHIR
I8, by = L1100 10H
Oanorpevenay ¢ A kAL f I Ie¥ T v
Lo Lo =122 Lan + Ly Lo = BADUR+ D000 = LI
LK KAK MBJHERGLA D3y ABTETA e Y IORBE [BOPACT }CROBHED EHPMLININIHM (Kap) iicTia JICKs
epanvtia. S=1, y=0), 10 NpopOAARECY CREHT MAKTACCH BACBE HA LN PAIPAR
140 o = L1LIO1EOUEU, ¥ xoppestin sopeana | 2] | =12 b + 1.1 0= LID14 11 10= 110

ratianna 52
“Hiax Pe1merp -
pesyancam Cymuarmp 8 —[ Upsmcuanue ) ]
o = HAL Promy ==day |5 Pramy =15 Pupy =1l
S =5, +nnoon 10011 Prpy i) Chim =0 '
&= T1om B =17 CMm = [CMm)+ [Pro, )
=@ 0= —_— —_—
nt oot 0IOL [ [CMm]: [Prmg):
01 Lol
*Lom By =t: Chom = (CMne} [P )¢
1001011
o111 CHBY | [CMar]:[Prn, )
0100 H 00010 | by =0 [CMm): [Pemy ]
0100101 ¢ 00001 | B, =01 [CMm) : [Prng [;
*trom & =1 CMre = [CMm+ [Piom, -
LTI
Moo | toood [ICMm}: [Fim,):
Kopeu ]
lichn p J TONEED It pAIp TO FOCOC ARPY FACHNR HOM ae1en ne-

ADRIBIR pe3y ILTRT
thmaens = 010110 21
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2 ¥ wucen wg o ) e o xoda

pA BXNONHEHMA ONEPALHN YNHOMEHHA MOMET UMETE MECTO Pl 0C00BX
cnyqaes. Hanpumep:

ECNH DHHH H3 cOMHIRHTenE! paBen Hymo, TO NPOHIBENCHHE TAKKE pABHO
nyno, CRefosarentHo, HeodX0AHMO MPEAYCMOTPETL GROKHPOBKY BMOGAHEHHN
ANTODPHTMA ¥ MBOAKCHHA H (POPMHPOBNTS PEIYNLTAT, PAEHRBH HY MO,

€cni NMOPANOK pPedyIbTATA PABSH HAHGONBINEH oTpHUATENLHON BETHUNHE,
70 HEQX0ANME GOPMEPOBATL MALLIUHHBIH HYb.

3h ocofbie cayHaH MOXRHO NIPEMYCMOTPETS B WINOPHTME CIEPALvK BBEHE-
HHEM AHANHIATOpa coMHOoMMTENell B3 NYAL B HAYANE OREpAUNNH (NepPuit cay-
wal) WIH wOppeKuUHelt MPOMIBEMEHHA HA OCHOBAHHM HPHANAKOB PEXYILTATA
(B1opuil cayuall).

5.4. ¥ MBoxenne MHce, DpedcTaBIcBABY B HopMe ¢ faKcaposaHROl
s odi, Ha AROEMNOM CYMMATOPE MIVINETEILHOIG KOAR

B caywasx. worfa 4HCHa B MAWHHE XPAHATCN B ROTOHHTEILHMX KOAAK,
nenecoofpaiie Boe OHEPAUKK HAN YHCNAME TIPOBOAHTE HA CYMMATOPE NONON-
HHFENBHOFD Kosa, ONAnKo APH STOM BOSHRKAST pan ocoleHHOCTed, KOTOpLIE
HEOGXOANMO ¥ HHTHIBS b.

1% 0 donan NHX K0008 weumeneti poaNg donoan-
MeRGHONY KOOY PEIYABTIEN INGARKD 8 CAYYAE HORDNCUMEINHUZ0 MHONCTNTEAR.

Elyeis mioknmoe A — moGoe uncho, T. 6. A=[A],, a mhonostrens B> 0.
Torna

AR =[A), -0, bbb, =LALE 27 ALy 27 + . 4[4, 2. (5.6)
Ha oCuoBaiig TEOPEMB G CIOREHHE AONOIHMTENLHLIX KOROB NOFKHO YT-

BEPXEAATL, 4TO B Npasoil 4acTH YPABHEHNA {5.6) CTOWT RONONAMHTENBHUN ko
PETYARTRIA,

TakuM oOpasoM, YMBOREHHE HA CYMMATOPE AOHOMHATENLHOMO KOIA M-
KAKSGETCA B AHANHIC PASPHICE MBORNTENR M Npu b, =1 & npuGasnewnu ao-
NONHATEABHOID KOHA MHOMHEMOrG K comepAMMomy cymsaropa. [ps aTom
AORKNG) UCYIECTBIATECA MOgHGHUEPOBAHHLIE CHBHIH.

Hpnsep 5.3. ¥ Ha Gy v HOTH K08 | SYETCA METOD 2) =
wu A= u g=010011.

Pemcane. Ciavasa MAITHHHLE O uwcen: [A =11010110;
[ETmETeiRITITN N

It SacTh Aan npescrannens n Tallamue 5.3,

tnraenr ("= AB = -001i1000L1T1,
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I x hucax wa o

Tenept paccMoTpuM cnyual, korta MycEamoe A — moboe YHEND, & MHO-
wurens 8 <0 Torpa [B], =1,45,..5,.

Ha ocuosaunn (3.24) moxue sanncare, wro B=[B], -2, wm B=
=0, B3, ..., -1. Cnenosatenho, IponIsensHme Hucen

AB= A0, Bh,..5, ~y=A-0.55, .5 - 4. 6N
talikuna 53
CyMMuiop [Ferwerp B Tlpieyanne i
(LX) 10011 [HIT. CM = 0: Prd [ 4]y 1 P18 = H]:
¥ et by =1z CM = [CM}+ [PrA):

1010 L -
pitonpL | 1100t |[PeB): [EME:

By o=k CM = [CM) +{PrA):
[PeB) : [EM);

— 01100 |5, =0; B} [OM):
00010 | b, =0 [PrE): [OM):
00011 | =0 CM = [CM[+[Prd}

.
Lottt
11.00800
110000
1111000
15 100
+

101l | goor
L0011 | s topon | (PY@L (€M)
1100001 Kotren

Dopmyna (5.7) NoKasLBacT, Y10 NPpH CTPRUATEILHOM MIGXHIENE IIpoWsse-
AeHHE AOMONHMTENbHLWY KOAOE ONEPAHROE He PABHO MOMOIHHTENLHOMY KOMY
peaymvraTa. Ecnn ssecth 3aMeny — A Ha A, TO MOXKHO BHIBECTH CHENYIOUEE
npaBHo:

Ecau Muodcumens ompuiaimenthsiti, mo np N HHCEA RO CYM
PE OONOTAUMEAVHOZD KOOG BOAY R NP spoexs [A] & npousee-
i h HBtX KOODS NCHIREREE,

fpwmep 54. ¥ Ha CY D HOTO EDR I MEDEY 2 T HCIKMeiona
HuEM CTpYRTYPHON Crenn npiepa 5.1 duce A =011 w &= -41 1000,

Pemecube, CHagatn & KIoby apeer: [A]} = 1L0I001 .
18Xy = 110001 E; [A]2 = 00,101 11,
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354 HNCEE MY O 6 ®oda

1 p -y e —y
Omsem € 1 A8 = 0L0001 L1111,

Tabanua 54

“Cywmsirvop PerrcTp B | Tlpaseraitin

00,00000 ol L CM = 0; Prit = (BL], ; [Prd]s=[A1:
“11.01001 By =11 CM m[CM] + (AT

1.0t

100 |-v 10011 [CM): [Prd]
+M B=1, CM = [CM1+ |45

0111

e §o ool ICM): (P ;
*Il.u_mul By =1: CM = [CME+[A]Y;

101011t (CM); [Frél;

Horon |- 11 B, =0; [CM]: [PrA];

el |enieo B =0; [CM); [Fré):

kel |
*goaminn M = |CCMH (ALY

010001 i Koweu

TakuM obpIrioM, HA CYMMETOPE AOTIONHATENLHOT KOUA B TPOLUECCE Mepe-
MHEOMKEHHMA MAWHINILX WoSpancernil onepanon NOAYUaEM OIHOBPEMENHD THE-
KOBYI0 H iHPPOBYIO YaCTH NIPOHIBENCH K.

5.5. YMuoxentic MiceN Ba NBOHMNOM CYMMATOPe 0SDATROIC Koaa

Paccuorpuu MPABAIA YMHOXEHAR OfIEpAHIOB, sananrbix B oSpamHom Koae.

Hp iy IX KOODE COMHONCUIERET Pasno oDPamHOMY KoOp
PEIVRLITGRRT RRABKO ¢ CAYYCEe NOAGNCHNEABNO20 MHOICIIIEAR.

Iy ptokumoe 4 =[AL, . a Mpoxarens B >0, Torm
AB=[Als -0, bby ..., =[Algly -2 4| Al gy 278+ 4 [A) g, - 27",

Mo Teopeme o cioxesan oGpATHHIX KONOE B NPABOH YaCTH AHHOCO YPAB-
HEHNA HORYHAeTCN oOPATHEIE KOA pesynLpTaTa,
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5. PAHONCEHEE NECET Ha DSOtTRE CRMMAMOPIY

CnenoBaTeALHO, YMHOKEHHS HA CYNMATOpE OBPATHOTO KOZS TAIGKS AR~
HAETCR B AHATHZE DAIPANOR MHONMMTENN, H €CTH OKATHRAETCA, YTO ovepennoh
PaIPRA MHONCHTENS PABSH SMHHBIE, TO K CORSNEHMOMY cYMMATOpA Aolasnser-
cA OGPRTHLIA KOJ, MTIOWHMOIO.

lipumep 3.5, ¥ Ia Gy pe olp Nad (CTPYKTYPHAR CXCMA FINTR FDY [IpH-
mepa 5.1y ymcan A=-0100H w S=001001.
Peaienuwe Cnaynss 3ank MANIHLE K0P THEER:
| A =11,01100; [8L5 = 06, 1100E.
" nocch neHerand, mp rall P PTG 55

Omgem [{ o =11, 1000IDHOD; ¢ = A8 =-0011101IH],

Tabruwn 5.5

Cyanaal op Perwcip & Vpsiseemiz

XTI ool ML CM=0; Pra= (Al Pr8<[RLS:
1101100 b =13 CM = [CMJ+ A :

1104100 | [CM): 1PFB:

mie |=or00 b, =0; [CM; [PrB);

et {so00t10  |b, =0: [CH; [Fré);

il — 1011 by =10 CM = [CM]+| AT,
1801100

1notoie o100

T 1001 ICM); By ;
1o B =1: CM=ICMJ4 14T :

1L0001¢ 01001 1EM); [PeB];

Mool |->o00100 Kowen

Oyers A=[d], » B<0. Toras [Blyg =, &b ...5,. B coorecrcrenm ¢
(3.28) [Bl =2+ B-27". Cnegosavensuo, B=0,bb...5,+27" -1,
AB=[A)yg -0, bdy .., +[ALg 27"+ 4. (5.8

Ha ocxorannm (5.8) MowHo cqOpMyIHPORATS PABKAO:
Ecnu snoncumens ompuamenuhiid, mo npouseeienue Yicen NG CyMmManto-

pe ofpamzozo Xodd nory # npuboen 7 [A) o [A]5-27" »
pousGedensno ofpamres X308 wumeneit.
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55 ¥ qpoen wo O e ol soda
Ilpeaep 5.6. ¥ o cy pe olp o ayeren NerTon 2 CTPYRTypraa
coceun b epaneepa 5.0 wnean A = -0010101 B--O.lﬂloﬂﬂ
e e wne. Clasann 3 ymear;
1415 = 11001010
1815 = 1L010011;
141 =00, 10101,
1l IHOCE R 7t di, np Han » Tebanuc 3.6
{hngem 1A =00100010
Tabanua 56
Cymsiatop | Peipcrp § Tiptacsmist
LU | DI AT CM =0 PrAd AT : Pro=181%:
"Leooine Jofanneiic [A[% 8 CM. e CM = CM )+ AL .
TECTGIH
* pnoororo =1 CM = [OM)+] A
10410y R
1igoioie | > 101 |ICME: |Pr8]
* o000 By wls G om [CM]4 | AL
[EEUTTHEH]
Doioto | 11000l |SCRT: IPB):
*1osot0 by b CM m [CM]4+ (4TS5
10,010100 —_ .
o160 | 111010 JICME: {Pra);
JMaootor | onion |5 =0 (CHY; [Préy;:
1L00101¢ by =0 CM = CMI+ [AT:
141 10008 .
1elioep | —+U0THO [ICM]; [Pe8];
FRLTTTONN I d L L L PRSP ~ | P o
W01 1614 CM = 1CM | 1AL
LU [ Kosneu

Takum oGpasom, B oblilem clyaae Ha CyMMaTope 0GPaTHONG KONa HPOHIBE-
ASIHE BONYNBETCH CRATY CO THAKOM H INHHOH B 1 pa3pazop, Tak kak Ha nocnen-
HEM [Uare yMHOKRENHA ApHGABTAIOTCA THCAA PIIHEIX 3HAKOB, HI-14 NEro Henkaq
K PeIynsTary NpHHUHCATL TAK HAshBaewRH «XBOCT», XpaHAWMACA B perncTpe

MHAHTEONA.
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3. VAHOMEMIG GHCER M OOONVNBY CYMMaMApaY

5.6. MeToa coKpaAlIeRRON'e YMHOXEHAN

B creuManIHpoRaHILbX MALIHIKGN HHOLAE HCNOILIYIOT METOL COKPaLNC-
HOrO YMHOMEHHA, HAYHHAR CO CTADIMX paipaaos, OcobenHocTs 3TOI0 METO A
COCTOHT B TOM, YTO B NPOMIBCACHHH NONMYYACTCA TONLKO } CTAPLUHX PaspAjioa.
CymecTByioT pastnle NyTH BEIMOAHSHHT COKPAILISHHOTO yMAGKeHUE. Paccmor-
pPHM RaMGonee pacnpocTpaHeHHbe,

B wexoTopux MALINWAX PEANHIOBAN METOD, KGTOPbH MONII0 DOLACHHTYL ¢
IOMOLIBIO CREAYIOWEH CROME,

Tlonman cxema Coxpaiernag cxems
4=0010011
w
B=0011001
+00100ll 00
=1 001001t o
b=t 00111001
=0 0000000 + 01
b, =0 [ R
b= * 0000000 01
JL100100 00
0010011 ooV ELO
001011

Taxum ofipason, 4B =0,00110.2°,

H3 3roli cxemm BMIHO, YTO NPOMIBSNEHME ROHYYBEICA, SCOH CRIANMAATE
TONLKO CTAPUIME JIBA PAIPANE OT CYMM, THUTYHENHHBK HA KRKIOM LRI C YRMTHKC-
HHA (MOKAZARC cpapa). B 3TOM ciyyae ROCTATOMRO HMETH TONLKO #-PA3pRAHLH
CcyMMATOp. DaNaKo CEYeT YHHTLIBATD, YTO ZUTA NOMYHEHHA 7 TOUHBIX 3HaK0D B
NPOH3PCACHHH HEODXOAHMO BBECTH ROMONHHTENLHHE PASPATL.

B camom siene, nycrs A=0,Ga,...a, w B=0,0b,..5,.

Toraa, ecnu soe b, =1, 10

b 1|ae,..a,

b} I Wity -y o,

H 1 ety o oy [ Dpoyy

b, =1 q |a....a,
A payrua - papaaon



J 6. Memod coupoupENO0 FUHDMENUA

Tpennonondim, 410 BCE PAIPRALL, CTOILIHE CIPABA OT YepThi, OTGpacHEs-
1wrcA. EcP# cyMMHpORAETD TONBKO # PRIPAROR, TO BHOCHTCA NOMPEUIHOCTS, TAK
KK HE YUHTHBIOTCA NEPEHOCH H3 OTGPOIICHHBIX PASPANOS B PAIPAIB CNCBA OT
sepTHKanbHON YeprLt, 3TH nepesock! MOTYT PacNpPOCTPAHHTLCA Ha & paspazom
cnesa oT 4epTHl. [lpeanonaraerch, YTo kAL PASPAL BAST IEPEROC, paBHL
EHHHLE B KIKT0M TAKTE cymMuposatun. Mycrs sce g, = 1. Toraa komwuectTso

PEHOCA 3 o i wacTH Gy et pasro

-l n-2 83 +n(n—-l).

U ‘—‘T-i- 2! + 2.‘ s 2"_‘ (59)
HpH aoc 1310410 GONBLIMX THAYEHHAX 7 (5.9) MoReT GLITL 3aNHCARO TAK:
A =n=2. (5.10)

Eavimusl nepenoca pacnpocTpRHATCR Hi X DAIPE)IOE CYMMATORA, H [POHY-
BelleHHe Gy/e1 CONEPRETE TOALKO # — X TOMHEX PAIPAIOS.

Cnenoralenbno, Yol HOAYMHTE PEWILTAT ¢ TOYHOCTEIC 0O I PAI[AN0S,
HeODXONHMD BRTEIWIL 7 + X PRIPAION & cymMarope. KonHwecTeo QononH-
TEALMBIX PATPASIOE 11PH TTOM MORCHO TPHONHKEHHO CUEHHTE BenwHOH

x=lgtn=-2)f1g2. (bR
1lisxe npHBegeiIb: pesyTBTATN pacyera no (5.11):
" ] 32 40 a8 o n
\ 15 19 53 55 60 62

5.7. ¥exopetie OHCpAUHE YMBOECHAN

B ipoipaMMax peiienin pRInENmMpX 38184 OIPANHH YMHOREHHN BCTPe-
MU ICA OCIATOUI0 48cTo. T1oITOMY METORAM BLINONHEHHA YMHOREHMA, o
YCKOPCIIMI 1 PALMOIAIBHOMY TTOCTPOCHHO MHMEHTENLHLIX YCTPOHCTE Beeraa
yaenae 1 ca GoabIoe BHHMAHME.

1o BpEMEEH ABITOANCIHE OTIEPALMIOC YMHOKESHHA CTHOCAT K IUTHHALIM one-
paniam. TaK, 3a1pans BPeMei HA YMHONCOHHE OBYX 9HCEN B NPAMOM KORS
MOKHO OneNiTh caeaywwel Gopuynoll (AnA cnyuas NOCMESAOHATENLHOrO AHA-
JIHIA PEIPASIDE MHOYKHTENA ):

by = 3 b + P (5.12)
]

e fu, - - BpeMa BLTIONHEHHA CHBMIEL YHCTA FA OOMH pidpan; {,, — ppeMs

CYMMHIOBAIIMA HA CYNMATOpE, p, — BEPOATHOCTL NMOSBMIEHHA EOWHHLLS B pa3-
PAERX MHOXHICTIN # ~ KOMHYECTED pAIpaaos MHCKHTENA.
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33 Yhees wd e

AHINOrHYHEE GOPMYNLI MOKHO HAITHCATS H AN APYCHX METOMOB yM-
HOWREHHA.

AnanuzHpya {5.12), MOKHO HAMETHTE CHEOYIOWME TYTH COKPALLICHHA Bpe-
MEHH YMHONEHHE: YMOHBIUICHHE SATPAT BPEMEHH HA CABHI H CYMMHpOBAHWE
OnepaHIoR; YMElibLISHHE KONHWECTEA CaraeMbX B Gopayne, T. &. yMexsieHHe
PAIPANOE MHONHTENS H. FTOMO MOKHO JOGHTBCA NNOTHYECKHMH HIH ANRApPaT-
HEMH (CXeMtuMH) cpeucToaMi. B aantselwenm Texcte Gyner oSpalieno aul-
NAHHE HA NOEHYECKHE CPeIcTRA.

IaceMoTPHM BOIMOMKHOCTH HIMEISHHS BESTHYHB 2, H [, .

Hanbonee npocTol cROCOD HIMEHEHHR BEIINYHH p, W {,, — DIPONYCK TaK-
TOBR CYMMHPORBHHA B CRYYAAX, KOTHA O4epeiHan ulltllpa MEOEHTENN DABIA HY~
Ny, DEOT cNocol MOWET GHITE TIPHMENEH A CHCTEM CHHCHCHNS, COICPARUMX
VYNl KaK oMY W wedp, Hanpumep, ana cuetes (0, ), (0,1, T) 7. a. Hekmo-
YEHHEM B 3TOM O'THC fanA01cH PHUHBIE 1 (1T} u Hm o

nofmee. (ypiaxe ov cherems (1, T) Moxaio ceymecrame 1IEPENOH K UHC Ieme
{0 1y wen (0, £, T} . menone3yn coorRomenmn

ITTT...T=000...F. (5.13)

Taxas BOIMONNOCTL HACTO HMEETCA HEJZBHCHMO OT IVIHHEI ROCHEA0Ba-

TensnocTed uynel MW earinLl. JINA YCKOPOIHA GIIEPAUHH YMAOKEHHA MOKHO

HCHONEIOBATL TAKKE RAIWYHE ocneaosaTensiocTel O wan | (Haw T ). Hanpn-

MEP, HOCNESAOBATENLHOCTL BH LA 0!00...9 JBET BOIMONHOCTE CPATY OCYLIECT-
k

BHTL CIBHT WA & PAIpAYIOE, HE MPOBOJR ONICPALHM, B NOCNOACAATENLIIOCTS BHAR

1 I;.i mepexonon K w3berrouHoll cucreme (0, 1, | ) MoweT GuTs Jamenena

HA MOCNENOBATENBHOCTE BHAA “.]00...7 + 4TO TAKKE NPHBOAKT K YMEHLLICHHIO
k

KONUIECTRA OnTepaiiil cromemil.

Taxum ofpazom, nepexon or ouucil pazHobMaHOCTH ABOMYHOH cHCTEMbE
CHHMCIIEHHA K Ap¥rofi TipH NpeoSpaioBaliH MHOKHTENS TIO3BONRET HONYUHTS
BLHFPBII BO BPEMEHH BBIMONTSHHR ONEPaLMH B LEHOM,

TNpu 3T0M POZHMKAIOT Onpelenentoll ANHHEL TOCTSAORATENLHOCTH HyaeH
HIH CAHHHLL 970 MPHBOANT K HeoGXOAMMOCTH OLHOBPEMEHHOTO BHAIMZA he-
CROMLKHX PAIPASOR MHONHTENA H CABALY HA HPCHIBONLHOS YHCIO PAIPANDR.

PACCMOTPHM HPOCTYI0 HIMOCTPALUHIO 3TOro NonoxerHA. [lycTs Muoadmens
B=0011110001 10111000 HeoSxonuuo npeobpaIOBAT: TAEHM OGDAIOM, 1o+
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¥ ¥ ¥

by RONYYHTE MEHBIISE KONHYECTBO SHMHHL B ero HaoGpaaesiun, Ecirw npeacte-
BHTS FTOT MHOMMHTENL B CHCTEME cuncnentd (0, 1, 1), o MONYHHM HEHMOHE1LIOS
WNCnO eimian B €10 Wiohpakenuk: B =0,1000T00100T 1007000 (conepuarr
10MEKO WECTE EAMHAN BMEcTO Accarh). Tlpokenn sameny 11 va 0T, nomyunm
okonsaIcTsRo B = 0,1000 70010007 007 000,

YToll OUSHUTE OTHOCHTENBHYIO S{IKTHBROCTS TOFO HIH HHOTO RoTHYe-
CEONO METONA YCKODEIIIA YMHOAREHHA, MOXHO BOCTIONLIOBATLCH (opMyroR

Z(’m +Pia)
st

o= , (5.14)
ot + Pite)
it

Efe Bt == UACHG (Aron [IPH BBNOAHEHHHA nrlepaumi ¥YMuOXeHHA ycr:opeuuuu

METOROM {KOAH'KCIBO 1 PYITN N7 AWANKIA), p,, P, — BEPOATHOCTH NOABNE-
HHR B AHANHIHPYCMOI i-it WK j-H cpynne paspanos; ¢ — koodidmument -
feKTHRHOL TH.

Ecanr ¢ <1, 10 NpuMctinemulli meton et 3pdiexT. ecan ke o =1 — -
texra pe Byact.

I'pyimmposra paIPANOs MICIRMTENA H AHANHI JTHX TPYIIl HOSRONAIOT
IEPEIRMRAT Vb IFECKONABKO MCTOMOB YCKOPCHHA ONEPALAH ¥YMIOWEHHA.

ARLTHZ ARYX PAIPHACGES MEVKNTEAR OAHOBpEMENnG. Ha OCHOBAHMMH Bbi-
EICHIAOMENION O MONTG COCTABHTE CHEAYIUME NPABHNG HpeOGpATOBAIIMA pa3-
PAAOR siORWIean: B =0, b, 4,...5,.

ParGinenne Mok Ens 18 rpytinkr Aknol § paspanon o3HAMAET (repexon k
HOBGIT CHC IoME CICTIenHA ¢ ocrosanweM ¢ = 2%, Ec/M mpH 3TOM yaeTcA co-
KpAIHTE KOAHYCCTEBO WNEMEITADHMX lelicTEni, BLINOAHASMEIX NPH CHCPALIHN
YMUOKEHMS (CHOWEHHTT H CABHIOB), TO OMEPALIMA YMHOKEHWHN YekopsercA, Pac-
CHMOTPHM METOA HA TPHMEPS ORHOBPEMEHHON0 ARANHIA ARYX PRIPANOE MHONH-
TCHN, HAYMNHAR ¢ MIAMHA PAAPALIOS.

OchoRoll 1 IPERAT NPEOGPAZOBAHHE PASPATION MHOWHTENA CIYEET ClRe-
Hywmpe CoabpIKSA.

KomGstranun 8418 00 01 He sipeobpasyrorca. KomGusaynn BHaa 10 o3na-
HAET, 4TO HeOUXOUMM MPEIBAPHTENEHO CAPHI MHCOKHMOrO RJICBO, CHONCHHE H
IAIeM CABHI CONSPIRHMOTO CYMMATOpa BIipamo Ha Jipa paapAna. KomGuHauma
suna Bl aamenaerca wa koMOHHagmo suaa 101, 9410 gIHAYAST ZANOMHHAHHE
CAMIHING /8 CHLYIOWEH AHANHEHPYEMON TApH LW MHGKHMONG N BLIYHTA-
HAE VA _J3HHOM UIANS C HOCASIYKHM CIABHIOM HA QB8 DRIPADA.
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F DB EHHE CHOEK N SBOTNNSLT CHMMDN Gy

B vaGmuue 5.7 npeacTasned npaguna NpeolpazoBaHMA MHKHTERA AN
cHerembl (0. 1. T).

TaGuuine 5.7
A Py lleperoc Flpentp
liapa patpapod | pesciayisedl | naps priprans Fpetveanne
TP pagpaion Y
"'"Ibt "nlbn
o L] o
L] 1 a1
0 4 10
" o ol Tipennay B e 0
o0 ol FMOMHUSETCN CHHEMILA AN CIENE R
! Tueit nape poypance
ol 1 10
0 i o Ipengsputemnii ciuin
i 1 w0 JAnoMHIMETCH SAMIMIE AN CIETYH-|
lus Rapht gy

B pesynuTare 1ipeoGpasoBaHMA MIlDKNTENN MeHACICN xapakiep jchcs b,
KOTOPLIS AODEHK BHINONHATECH (PH OHEPALHH YMHOKSHHA, T, €, UIMS0T Mecio
OIIEPALIHH CNOREHHA H BMYNTAHHA. ClIenceatTenbho, Taxol cHocol ymHuME A
MOARST Obih PEANMIORAH TONLKO HA CYMMATOPAX OGPATHOIO HINH LOHOMHHTEN b-
HOro Kopd. OCHOBHOH PLIHIPLIUI BO BPEMEHH MOIYUACTCN 34 CUET TOFO, MTO Ha
KENCAOM WATE YMHONCHHS NPOBOIHTCE THGO cricokente, NMGO BoIYHTANHE MHO-
WHMOND H CHEHT Ha ABA PEIPALA oOMOBpEMEHHo, (OcolenHocTs —— ponoiin-
TEMLHBI CABHE MHONHMOTO B NPOTHEONONONKHYIO CTOPOHY B IBYX CHYUIAX W3
BOCKMY W JAMOMHHAHHE SAMAHLE ANA Niepelatid B CASAYIOUYIO Napy paIpinos
muoxHTERS. EcTectBenHo, 3m0 noTpefyer yoNoxHeNwA yCTpoficTea MecTHOrQ
YNPABRTSHHA YMHOREHHEM.

Mpomep 5.7, Yurumnme aee aHem ¢ f biM ABYX paip .
BAUHHRR © paip na cy p 10r0 Eoam: 4 = 0,001 (001,
B=0HHONQ.

P fipn y wacen noTpedy \ HA: (A1 = 0, 10O LI00] :

A1 = 1101106110 ; [A)2 = 03,000 10010 .
HpeoGparyes MHUKHAEAL B COOTBCTC] BHW C HpAMLUTIMK TafaHu 5.7,

(81, = 0LOTETONIG,
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B cy e s
10,00000000 manu -3 nepu — L

? 1,001 10010 CM = [CM) + (4]
0100 19010
0000001 100KD L Il;-i [ TLEN o

AHANWE napul -— (.

* o001 1001
———m———— — CMz= [CML+ AL,
00,1 LIDUNDY 1g
$0.001 1 EDO1OEID cIBMr M 2 pasphas;

‘ ->
TLO1E0Y 1t avamd 31 mpu — 01
B CM = [CM]+ LAY
1LH0000001 1¢
LLAT LY TO0ON0 | §b CAwHr ia 2 paipans;

*oneon My 4.5 napd — 01 :

T CM ={CM]+[A)Y
(L0100 11 0001 1D
L1001 1 EDORH Lo canHr 18 2 pROpA;

+ anani? S+ gt — OL:

010011001

CM = ECM]+ 1AL
DAY R DO 00T 14 Koo

Omare € w G007 31 V04 10001 40

Kak suanO H3 ipHMepa 5.7, KONHYECTRO LANOS OPH YMHOKEHHH HA SIHHH-
UY NMPEBEIUAET KOMHYSLTED NAp paipanos B uHGpPOBOH 4aCTH MHOBEHTONS, TAK
KK ITPEAYCMETPHBAETCA BOSMOXKHOCTH MoRENehHs | B aH2K0soH 4acTH.

11ph omtoBpeMeHHOM AHANNIE ABYX PIIPRACE, HAUHHAN CO CTAPIUMX, Nipa~
BHAA 11peolpasosaniy cywecTeeHne Wimenmores, [ipexne scero Ha Xapaxrep
BONCTHHI BAHNET SHAYCHHE COCEOHETs CMIPABA PA3PANA DO OTHOLEHHIO K AHANH-
aHpyemoli nape paspaics, Ecni er0 cORGpWMMOE paBHOG HIMIO, ROMGHIALMA
sHa 00 a 01 pRiHONMAIOTCR, KAK B pegsuyLes ciydase. KowGntauns enga 10
SAMENRCTCA papHozHaMAON eli kombruaunedi praa ITO, 4T0 OINAYAET Npeapa-
PUTENBHEATT CHBHT MHOEHMOIO H BbiuHTanHe ero. KombuHauns suna 11 samens-
erck koMGHnaumeli Buga 107, 4To CIHAYAET BUISHTRHNE MHOKINOTO Ha NAHHOM
ware. B cayuse, COM YadeHHe COCENHEro CPABA PRIpANA PABHO CHHMMUL,
IIPICXOAHT HIMENONHE NIPCOGPATYEMBIX COCTORAW H BUmonHenne nelicTenii B
COOTRETCTRMA ¢ TabnHueH 5.8,

11pi 3ToM aHAJEH3 HBAO NAYAMATE C AYCTON Mapst,



3 SRCEN MO P
TaGxuna 5.8
A C Dipeoty
tiaph paspangs | CHpASE paapan Niapa pRipanos Tiprimcaimie
LR '&J'i b:' ;‘l
o [ 00
ol o M
10 0 o I Elpenappyvempuil camar MHO-
1] 0 or
[IPEAHMDHFCHLHEIN CBHI  KtHo-|
0 | M | ®
ol | L]
0 1 ot
11 1 o0

Fpasep 5.8. YHI0WHIL 208 UHCRS BR CYMMArePE 0Bparnord Kooa ¢ oANORpEMeilinkiM
QHARMIOM ABYX [RIPEDOE MHOEWTCHA, HeuHMes co ciaputix pazpanon: 4 =0.10010001;
B=010011001.

Pew et ne. lpn ysnowem ROTpelyionct coeayiCmme nemiaii;

1 4] = 00 1010001 [;l:ﬁ =L MO, [;7]"“ =L OHI0N IO, l;l‘.“, EX{ANLIRNLN
B cyMuarape BHIOMMOTCH CHCTY UG REACTIHE:

OO0
0000000000 100 10T
000000000 004 D0
CODDHO0 DI 1D
ELETILL I AGN T 1 01

OO0 LOD 100 O
O 00(H0 100 K000 1 (00
00000000¢H 0010001 ¢
G000 LOL IO Q
10,00 M T LOTEH G
LLUTNTLIT L LOn 1Y
00.00HO1100001¢1 1T
00,0001 1OODOTO 1100
00.0000000¢1 001 GO0 !
000101 LO0BT N IH

{8}, = 0170100101,
Cabny V-4 mapar — 01

cRBWr a2 paipasa;
amm:-ﬁnlpu—Tﬂ;

CABNI IKa 2 pRIpANA;
auam 3-A oppu — 10;

CHOAr Ha 2 popags;

NN 1A 2 paIpann;
anama 5-fi napw —01:

Kogen.

Cmsem O =000101 10000 TIOTIDL,
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ABanN] EpORISOILEOTD KOANYECTES pripacs Msomnrean. nes we-
TOAA COCTOHT B TOM, YTO REIABNAIITCA NOCTEROPATENEHOCTH HY e HIH SOMHHTL
M 3aTeM MPOROJNTCA Tpynnopan obpaborka pa3pance mHOXHTENS. B cyuse,
ec/H pcrpesaeTca rpynina suga -..0100...0, o npoeouHrea cpasy capnr ma &

H

PEIPANOR K NPHGAENCIHHE MHOXHMOrS B cymmarTop, Ecan auanuanpyerca rpyn-
na ... 1100...0, 70 NPOPOAHTCA CABHT AR A PAIPAZIOE H BLIMHTASTCH MHOKHMOS
k

W2 ConepHMOTe cymmaropa fIpu ananwse rpynnu paopasios eHaa ., 0011...1
3

NPOBOAKTLA 3aMEH2 66 KA HOBYIO FpynNy bupa ...100...T | yro ozranaeT euun-
1

TAHHE MHOYKHMOTO Ha IEPBOM LIATe, CABHT HA & DAIPAjioB W AHANHE TPYNNL

cAenyoUMX paipaaok, oGpajosasmelics nocne npeoGpiooranis, Taxoll meroa

YCKOPEHHA ONEPaLHH YMHOMEHHN TPelyeT COANANNA CABHIAIOWEro yeTpolcTea,

ODAARAFGUIE10 ROIMONHOCTRIO ONHOBPEMCHHOND COBHIR HA MPOH3BONBHOE KO-

NHYECTRO pa3pagob.

Koneno, ecIH G YHCHA COCTOANH W3 AOCTATOYHO ATHHHOTO PANA No-
cheaurateneiocted 0 an |, 1o Takoll meroa aan 6w BecokHE 3pdexT B
CMECIe COKPANICHNA BpeMell Ha obDpaborky, Oanaxo, kaKk NPABHNO, B pA3-
panax uame wepenyoves 0 unH 1. 310 30a4HT, 4T0 B NOAOGHMX CRywanx
pACCMO eI RuNe Me1oy (e aeT nuxaxoro squbexra. MosTomy on mo-
KET GHrib TIPHMENEH TONLKO B KOMGHHAUNMK C OGLMWHEIMH METOIAWH HOCITE-
HOBATENLHM 0 YMHOKEHHA,

YMAomeHNe & CRCTEME CTRCAENHA © ocuoBanmem g =2°. B neroTopsex
wawndax EC PBM menonbsosanca mepexom Ha HOBOE OCHOBAHWE CHCTOMB

CUHCHEHHN BHa ¢ =2', 38 CVeT YEre yaaeTc CYLISCTRENHD COKpATHTE BpeMs
BHINOAHEHHA OIEPALIHH YMHOMEN WA,

[Iycrs £ =4; 370 OIMAUACT, YTO YHCTA NPCICTRRNRIOTCA B HIECTHA/LATS-
pHanoil ciicreme cucienHh. TIpH 3TOM ¢ MOMOWBIO MPHEME, ABANOTHWIHOTO
MPHENY, BCMONLIORAHHOMY B CIYT8E ONHOBPEMEHHONO AHANHIA FBYX PRIPADOS

TEAR, AHAMIHPOBETH Cpiry TeTPAAY (WeThipe FBONIHLIX pEIpA-
AR). PACCMATPHBAOTCA TEKyLIAA UH{pa (TeTpali) MAOKKTENT H €ro NPEEsILY-
was 1whpa (Terpaa). B FaBHCHMOCTH OT ZHAUSHHHA LML MROXHTENS B Npe-
ABAYUlEM paipage (pasna HAK Gonbiie BOCEMH, T. & PABEH HAH HET ©AHHHUE
clapinyi paspaje TeIpagki} IIpoROJATC pasHese jicilcrenn (TaGn, 5.9). fing pea-
AHTANHH TFOr0 JIPHEMa TPelyeTca TAIKE NPeARAPHTENSHO TOTOBHTE MHOKHMOS
A, yeennuinsas eron 1,2, 3w 6 pan.
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J. FMursmronte GHORT N OSDHEHSX EPUMIOPY

AHANTHG YETHIPEX NBOWMHLIX PEIPAROE ONACBPEMEHHIO JIAET BOAMMEHOCTEL
Cpany OCYWIECTEHTL CABHT HA HETHIPE ABOHYHIX PASPAZA.

Tubnnus 59
A ¥ A ¥ M Iy o w » """“h‘"
wrhpe A 5 <
0 00 14 o
1 000 w24 +14
2 oy +id 24
3 ot +2A+24) +34
4 olo H3A+24Y +24424)
5 LUl +hA +H2A+3A)
& oo +HOA 1A +6A
1 [0 Hbd +24) H6A+ )
] 1000 ~{iA+64) HBA+24)
1001 -6A —{GA+14)
Ao 104 {34+ 24} =hd
11 ol (XA 24} —(34+ 2,6
Wy nao =34 —[2A4+2d)
whn 11 -24 =14
(E) 14 1nio 14 24
s m b —14

Tax kak NpH ONCPALHH YMHORCHHE HEODXORHMO CICNANMBATL H BLILHIAIL
KOALL, TO NOTPeSYETCH CYMMATOD JIONONHUTENLHONG KK O0PETHOIO KOJIA.

Mpimep 5.9. Yunoxuvt aea tean A = Q00001101 w 8= 0.00001 114 © wmionpescions
MHAHIOM HCTHPEX PRIPAROD Hem BT CY p BOTO KRR,

Pewcane. Jun ywmomenus rovpelyviores wpcna: A= 000001100, 24 = 0000 1010,
JA= 0000, G4 = 001000 1.

v . #ow sone [B], =1.0113001¢.
ALK
IIar b AR ftepsohl Linkpbl MEOKHIEER Aan ¢ = 2* (IDCRuAyIne ugpa paris Hy aw)
by = 00I0 — ny 5.9 namo +24 = 00001 FHG & Hanpa-
BHTE B B Yy 9. Coney Y pa cTager 0001 1014
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SR Manpuniece MEMOAW YMROREULT
Wre 2 Anasns propod edpy MIDWUTERA {IDEIMIYERE  IAApDE MEHLIN  SOCLMH):

b=1117T --mm G 5.9 vano - A = 1L1H1001 ). cammmys
€10 113 91 PG IO RO 1 1D sy f. T g !

00001 1020

* 1,001 10000

TAT0HTDID

Casem AR = -010110)10.

5.8, MaTpHtRbie MeTonE! YMHOMCHER

CymecrryeT il METONOB YMMOMKEHHA, DCHOBIMHGEX HA CYMMHDOBBHUH IPyTNT
SACTHBDL HPORIBCAeHHN ¢ TIOCASIYOLUHM DHLEHHHCHIEM CYMM BMECTE C MepeHoca-
MM U IRYMeNh DpOHIBENEHHA. HANpHMWED, SACTHLe NPOHSBCACHHR TPYTINHPYIOT-
CR TF0 TPH H FO/IMOTCA IR BXOMS] LISMOYKH CYMMATADOR. Bhixo)inl Uerouks cymmaro-
POB TRUTIMOLBIOTCA K PETHCTPAM, IBMOMIHRIOUINM OTAENEHO MORYUHBILNECE CYMMY
H IRpeHOCH B ApYTHE Tpyninkl, Beroait 37 periacTpon oFLSIHHANTCA B IPYILIm Mo
TPH H [KHIKINOYMOTCA YINE K IpyTHM CYMMETOPEM. B KORUE LenoukH ckabBaoTCE
TUIBKD CYMMA H ERPENOGhE /Um caaraeers. Tanaa paspenshan oGpaborkn mposeky-
TOMIBEX CYMM W NEpEDCoR TpeGyeT TAK HIOLIBACMONG «Iepesa CyMMaroposs. Mo-
OBIMIET KT UL YMUUACCIEH HETIOMAOBMIE B BIAMCIRTe i Manmsax |BM-360,

CYMECIRYIOF 1AKKE YEKODEHIIHE METOOM YMIORENNA, OCHOBAHHBIE 1A We-
O AORAVITI MBIPHIL NPOMOEYTOHIBX PETYABTATOR. PACCMOTPHM CXeMy yM-
TSNS H TIPUMEPS JIEY X ISTHDRIPAAIGIX YN

A= a,a,ai:lla,

B = bbby
tsbya oo bea, by
(':c-m Cgteiestnnnissveniensaensennghy &
‘hy exemy y npejc TAKKE B BHOE MATPHLLI

(rugn, 5,103,
Kaxam# 3neMent 3108 marpuust pases 0 wia 1. Tpoissenetse aByx ancen
MOKEHY EIEYSTH Eb, SCIH CYMMUPOBETE ATCMCHTL! MATDMIIE B CASAYIOLCH 1I0pRake;

aby | by | by
+ |+
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5 VANORCENNE WHCEE P OHOUYNBLY CIMMINODTT

Tatavua 510

4,
A,
oy ay Lt L @

L] ach, ab aydy ab b

by o:by by asby a;b; by

™ etyby aly ayby aydy i
[ fy ad, ady, adh, axd, by

L ash ags ayby aphe iy

Tax xax MPH CYMMHPORAHHH 110 CTONDLAM CHIANLIBAIOTCR ToNbKO 0 & 1,
OFIEPANHID CROKEHHA MOMKHO BHINONHMTE ¢ MOMOLIBIO cueTaHkoR, (NHAKO NpH
HEMHTEABHOM YHCTIE PEIPAZOD COMROTHTEHEN NOTPElYIOTCA CHETYHKA ¢ [onb-
WHM KOWHYECTROM BAOJ08 H BLIXOJI08, 4TO CYLUECTBEHHO YBCANYMBRET BpeMA
cysmupoBanii. Ho 5T0T NpHMINT YMHOKSHHA MOXHO PEANNIOBATD TAKHM Of-
PAIOM, HTO KOAHYESCTPO BXOJOB CHETYHKOE HA KBkaoM STane Gyner He Gonbuie
TPeX. JHAUHT, ANN ITHX uenell MOAHO HCTIONLIOBATE OJHOPBPAIHGE ABOHY Hbi
NONYCYMMATOPE H CYMMATOPH.

HanGonee HIREeCTHL CPEAN MATPHYHKIX ANFOPHTMOB YMHORENHN Atk O-
putme Hania, Youneca, MATPHUNBT H ANFOPHTM C COXPANSIHEM NCPEHO-
cop. [la pHc. 5.4 NpEACTABICHA CTPYKTYPHAN CXEMA MITOBHTENLNOID ¥C1-
poficTBa ANA peaNiIAUNH MATPHYNOTO ANFOPHTMA, & Ha pHC, 5.5 — cxema, ©
nomouitio koTopol Moxer GuiTh peannzonan anropat™ Mlauna, Kak gumio
W1 PHCYHKOB, BATOPHTHE! OTAHYAKTCA JPYT OT APYra ne TOALKY ) pyiliiH-
poekoili YECTHYX npoHIeejeHhi, HO ¥ KONHYECTEOM cTyNeHeli npeotipato-
BAHHA: ANA MATPHUHOTO ANFOPHTMA KONHYECTHO CTY # npeobpasc
PARMG YETHPEM, T. & HA SHHNALY MEHLWE YHCHE PASPAIOE COMHONHI&ICl,
a 2na anroputMa Jlanas — rpem, Ho c apyroli cTOpous, FPYATHPORKA pad-
paznoe #o Metody Janna Tpefyer Gonee cAOMAOIo yeTpoHcTBa YRPARASHHA
onepauneil YMHOKECHHN.

PeaniusauMa MATPHYHBN METONOD BLMONHEHHN CTISPALMH YMH(KEHHT Tpe-
GyeT Golbmero konHuccTha OGOPYNOBAHNA, YeM METOROR MOCHSIOBATENLHOIO
SHATHEA PAIPASOR WIM TDYIINT PASPAIOR MEONHTENA ¥ jeeT GoAbIME REIHTPEILW
B0 BpemenH. OAHAKO B CBRIN C LUIMDOKHM PASBHTHEM MWKDOINEKTPOHHBIX W
ocoberno GoabINX HHTerpansHpx cxem (BHC) orpannuenns 1o koawuecTey
ofopynOBAHHA CTAHOBATCA BCS MECHOS CTPOTHMH, HOITOMY PAatCMOTPEHIINE Bbl-
e METOAB NPHMEHAIOT Hi NPAKTHKE.
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5 JArRONCHNE FNHCER 1T OGOUHIE EVMMIMOLY

5.9, MeToam NMAPAAIABITONe YMIHOKENHS ¢ MCHOARIOBRITIEM
HTEPATHBHLIX CTPYKTYP

Bpema, 26 TpAUHBAEMOS HA BLINOJIRSHHE ONEPALHH YMHONCSINA, MOMEO Cy-
IECTBEHHO YMEHBLIHTE, BOCTONLIORABIIHCE METOANH MAPAMNEILHOND YMHONE-
HHA. KoHewio, MeToln NOCIEEOBATENLHONG BHNONHEHHA ONepaLiH obecrex naa-
toTCH Gonge MPOCToiMH cxeMami ONHAKO B KOHKPETHOH NPAKTHKE CylnecTayer
MHONECTED )Y, AN POLICHHA KOTFOPHIX OTBONHTCA BECHMA MATTC BPCMEHH. 0
387344, BLINONHASMEE ¢ HCHONLIOBAHMEN MeTOda GhicTporo npeobpaioBaimg
Dyphe, MATPHYHEIS FANAYH H ODYTHS ZA0AYH, PELIGEMLIE B PCAILHOM Macurtade
pperens. TToamoMy, HECMOTPA HA TO, HTO MAPAANENLHBIC YMIIONKHTERH ropaiso
CROHEE H MOpoRe YCTPOHCTE, MOCTPOSHHIX HA TPAIMUMOHIEIX METONAXN YMHO-
WeHHR, paspaboTuHKK Boe Yalle OGPALMOTCA K COZMANNIY HMEHHO TIAPATIEL HbIX
cTpykryp’. TIpH 370M OuEHD LIMPOKO HCTIONLXYIOTCA TAK MATLIDACMBIC AEHCTHAC
{cetlular) mnn FrepaTHBImie 3nemeiT. (1o Cymeci By, C BOMOTILI HICHEI HBITBIX
AEMEHTOR TIAPANIETEIC OGPATYIOTCE HECKONLKD 4BCTIbX pokaReielmMil ¢ coor-
PETCTBYIOLUHMH BECOBBIMH KOO{HILIICHTAMH, KOTOPBIE TYT XKe CYMMHPYIOTCA, 1l
ONPENENIETCA NONHOS NPOHABSNEHHE,

Tunosoil HrepaTHenki anemenr (THD) npencrasnen ua prc. 5.6°. dynx-
uHoHaneHo THD MokeT CocTOATE W3 cXeMtl Lf M NOAHOFO cymMMaTopa SM ¢ cu-
OTRETCTBYIOLINMH BXOJAMH /I8 MHOKHMOTG A, MHOXHTENS B, lipeaviaymcro
HACIIOIO HPOHIBEACHHA 5, H nepenoca W3 Miamuero patpsma ¢ (O, o=
penoc n cTapiuili paapaa).

Takum obip wa TH3p YIFTCA CNERY HMITHE OHCpaliHL

5 =5_,+C+{4- 8l
Cy =8, C+[5,,+1(]-4- 8.

TMapanneneutil YMHCARHTENS AN YETHIPEXPAIPAINLIX  ABOHUNLX WHCCH
npejcramned Ha pie. 5.7. Kawawii THI, npejcrasnennnift 8 cipykiype 1a
PHC. 5.7, CHY)KHT ANA NONYYSHHA OfHOMS YACTHONG NPOHIBEIACHHA, K KOTOpOMY
NPHOABIAOTCA YACTHLIE NPOHIBEICHHE, HMEIILHE ONHHAROELEY ¢ MM BevoRofl
woipruteHT. TlomyueHinaa cyuma S, NoaseTcl HA CleayIOLARA JneMenT 1010

we becd, 8 nepenoc , — Ha cocennmii cena aneMeur.

{5.15)

Bmponﬂmn-cm GBM wCipanmy Go4N0 peanTopalsg nop £HI MAOMATCAMIOE § &t
1% CREMBX, HTO 1KY 1CM

L4 T T

Hauﬁmmnﬁ DKERE B CORON O DX COpYKIYP BIBCAH UMEpIKIIT-
exme coeuanneTia Jix. Cophiirep, 1L Am]m:.}l)\rpamum
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30 Memndel Hapasaeasando YMROSCHIN ¢ MR 1 Py

2 5%-1 :/

Pue. 5.7, llapanpenuani yumrsirem. |

JlocTOMICTRO HISPATHBIIBIX JIOPHYECKHX CTPYKTYP COCTOHT H B TOM, YTO OHH
TIOIBONAIGT OAHOBPEMEHHO & YHHOMEIHEM BHTIONHATS CISPALIHID CHOKEHHA,

Ocxosiiad  mipolineMa, pewlaeMas (W NPOCKTHPOBARKH HTEPATHBHLIX
CTPYKTYP © HOMOLULIO TEXHONOTHA WATEMPUILHLLX CXEM, COCTOUT B TOM, CKONb-
X0 (Y HNLHOHATLILIN ANEMETTOR MOKHO [HIMECTHTS HA OOHOM Kpuctane, [lo-
ITOMY MEPBHE HTEPATHBMBE CTPYKTYPH GblIH PEanHIoBAHE HA KPHCTAUTAX,
HMEHIBBIINX 4% 2 ABOWYNEAX PpA3pand (GHTa), PHIBHTHE TEXHONOrHH TTPOHIROL-
CTBA CAMHX HHTENPANEILIX CXEM TIOIPONRET YO CETOAWA COINARATE HA OJHOM
KpHCTULIE CTRYKTYpH Ba 16 % [6 Gurob u Gonee.
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5. KMnowennse SHCES WG ROtV CRMMANINET

510, Cacromriecxnil meTon BEIMRCAenNi

CYUHOCTS CHCTOMHYECKOTO METOIR BHYHCIOHWH COCTOMT P TOM, 4TO B
TAK HASLIBAEM X oM NpOLSCCOpax WHPOPMALMN «NPOTOHACTCR
Hepes MAPAMNSTEHBIE MATHCTPAAH MOJOGHO TOMY, KAK COpALE NepekavHBaeT
KPOBE O CHCTEME KPOBOOSPALIEHHAR . B TPLINUHOHHEIX HPOLSCCOPAX M HTe-
PETHBHBIX CTPYKTYPAX uu¢opmum MPOARHIBETCA NOCHMBONLHO Yepes enHn-
cTeeHHLH Ipoueccop r. CHCTORHYSCKHE UPOLIECCOphl COASPHAT
IHHAMHYECKHE NEPECTPAHBIGMBIE MATPHLL MIEMEHTOR, KOTOpPLIe NPHIHMANT
NOTOKH JAHHLX H MPONYCKAWT KEXAMI NOTOK Yeped oiipeaeneHAYIo MArneT-
pank, coOemKALLYI0 OTASILAbE npoleccopd, Hamensmn andopMannonnse
MAFMCTPANH B CHCTOMAYSCRHX MPOLECCOPaX IHAYHTENLIO MPOLUE, YEN B Jpy-
FHX UAPANISIBHME CTPYKTYPAX.

Poe, S8 Cxena CHCTORMYETKRK BUPVRCICIHA

PaccMoTpuM paloTy CHCTOMHYECKOND METONA HA TIPHMEPE Nepemikenin
IBYX ABYMEPHNX MaTpHLl 3% 2 B 2x 2. HeoGXonHMAN IUIA 3TOFO NPHMEPE CHC-
TONHYECKAA CTPYKTYPa HpeicTaBncHa Ha puc. 5.3, @, 6. Dnesentr matpius A
NOCTYRAKOT CIORA CBEPXY, & MATPHUM B — cnpasa crepxy. CTpenkamy 1okaza-
HBI HATIDAB/ICHHA ABHACHH WHOOpMaLHK. OGpaGoTKa MATPHL OCYUIECTBIRETCE
HECKONEKHMH MOCNEROBATRTEHLIMG WaraMy, Bee avelisy smoll cTpyxTyph pado-
TaT oanoepesenno. Ha puc. 5.8, @ noxazan Tpemii war npouecca nepemio-
HeHMA METPHLL Ha 3ToM WAre moyyeHo npoHsssaeHne &, - by, {HDKIAN Hacik

PEPXIISIG JNEMOHTAY, GHO GYIeT CIONEHO © TIPOMBEICHHEN )y - by, , HIEMEILI

* Haamanme wietons mano ero cogpatenes npod. X, T. Ky 13 Yumpepcuiera Kopie a-
Meanons (CLUA).



303arue AR COMORONINDALE

KOTOPOro MOCTYIMHAW B BEPXHIOW 4acTe mpoueccopa. [Tycran sueiika ewe ne
nomywuna Hukakol andopmanmy. Ha puc, 5.8, & noxasan yersepreiil war, s pe-
IYALTATe KOTOPOrG SIOABAACTCA MEPELHH MEMENT NIONHOrO NPOHIPEICHHA MAT-
pHU €, = Gy - by +ayy - by, BECH MPOURCE 3aMHMAST LIECTH Waros. Cnowerne B
NEPEMHOKEHHE CHMBONOR MATPHIL MPOSMBEASTCA IO TEX (OP, MOKA BCS CHMBO-
Ak e NPOHAYT wepes CHCTOMHYECKHI Mpoueccop, (GopMHpyas B ero Aueilkax
CHMBOMTE MATPHUL-PEsyILTATA.

anm »

1. JMEPEMIHIAME R 118 CYMMETOPE IAOre ko tHens 4 =-011000LE p B =-01H1101.

1 Nep B il ] AOM KA aHeie A=-011 ® B=-0]1,

3.1 Ipouiparnea st Micentern B = 0,110 11010 | B wabh Iy w0, LT ).

4. 1lep w L., 5 ARYX pagp nBck
A=0110001EIH w B=—01100100¢1: a)nawimen ¢ Maamwx popasoe; 5) wesauHes oo
CTRNENX (RrIpE.

5. Tepremponams, xamGuHHpPOBEHHLIM L 0 p HOFD

™ padp wienn A=-0,100000001 w B =0,0LL001] L0,
&, [iepesnomnis auncns A=G1H00ITEH » B = GH0H 10D, p TOMHY e

CHUTCHY CHmCRCHI e g =2* ¢

7. Nepesrnomiit ymcea A = 6110001 0 8= 01000111, mcromays dopuysy AB=2458{2,
ecom B - wemime; 48 = 2HB - 1)f2+ A, ccan B — nesetsoe.

8. Yosmnin uncsn A =0,100100-2° m 8 =01L0001-27 | ccnm saasen papRasOCTs: Comb
AOHWIAL PAIPAIOE L0 TIMEOM JAR MEAHTHOCM H YETHPE IR0HYHBIK PIPALE CO IHAKOM 118 NO=
praxa

139



6. BRINOTHEHHE ONEPALRI JEJEHAA YRCEN
HA JABOHYHBIX CYMMATOPAX

6.1, MeToan aeneRus NBEOUYNEIX THCET

Jienense ApoiMHLX HHCEH BO MHOTOM BHANOCHUING ASTEHHIO JECH THUHBIX
ypcen. TIpoUEce MeeHHA COCTONT B TOM, STO NOCICROBETENEHO Padpas 3 paspa-
AOM OTHICH T O NyTEM GORSOPA € IROCTEIYIOWMM YMHONE-
Huem 3T0H LHBPL HA JENHTENE H BEYHTAHHCM ITOC0 HPoH H3 1 o,

Hi MHokecTE patHEIX METONOR BHINOIIHEHHA ONEPALIMY JISACIHA PACCMOT-
PHM HanGONee PACTPOCTPAREHHbIE

Tlpexne Boero 10 -— «mKONLAMID AMTOPHTM JeNeHHN, JAKNIOMEMHLHICY B
TOM, YTO JSIIHTEND HA KIKIOM 1LAMe BLMHTASTCA CTONLKG Da3 H3 JEiHMolO (HaH-
HaA OO CTAPULHX PASPATIOS), CONLKD ITO BOIMONMHO /I DOMYHEHHS HIHMERBLIETO
AONCRHTENRHOCO OCTATEA. Toraa a ouepeanoil paspajil HACTHOIY MMIHCHIBRETCA
undipa, panKas yHCTY Jennrenc], ColepARIMXCE B JENIMOM HA Janiom ware. Ta-
1M ODPXI0M, BECH MPOUECT IENCHHA CBOIHTCA K OTISPALIHAM BLIHIAIHA H CIBME 3,

Jipyrof MeTon BRIOAHEHHA ONEPALHH JENCHHS JAKILOMASTCA B YMIICOROHHH
JIENHMO0 HA ODPATHYIO BENWYHHY penuTend. Jnece BOIHHKAST HOBAR OIrepa-
MR — BHYHCIEHHE OGPATHOH BENHUMHLL, OCYIMECTRNINEMOS MO HIBECIHEIM
NpHENHReHHBIM BOpMYNaM (HANMPHMEp, PAZNOKEHHEM B GHIOMHANEMLGE PAa
HeoToma 1 1. 1), B 5ToM Chy4se B COCTAR KOMAHI MAWMITEL JOMKWA BXOAHIL
CeMANBIEY ONEPELAA HAXORACHHE OOpRTHOH BENHYHML,

K 1nanGones pacnpocTPAHEHHEIM METOAM BLINONHEHWA OIICPALIMM JENCHIER
OTHOCHTCH TAICKE METOS, 3AIOUAOWMICA B HCTIOABIOBAHHH NPHBAHKEHIIOR
fopMyIE WA HAXOWOSHHI SACTIIONO OT JEHCHMA ABYX BEIMuWH. Or MErona
YMUOKE| IHA JENHMOTO HA OGPATHYIO BENIHUYHNY O OTAH A TONLKO 1EM, 4(0
HACTHOS ONIPEAGNRETCA N0 HeXoTOPOH dopMyne, KOTOPAN CEONMICA K RIANIIIIC-
HHO ONEPAUME CROKEHNA, BLIYHTANHA H ¥MHOMCHHA.

DAKTHUSCK ABA MOCNENIHX METODA NPHIOAHN JNIA HCMONLIOBAMHA B CHE-
UHAIHSHPOBAHHGIY MALIHHAX, B KOTOPDHX ONCPAUHA ASTEHHA BCTPEYACich Mo
HACTO M e (ENeCOOGPATHO PEATHIOBATE NMPOTPAMMHLIN 1Y 18M.

B ynusepcanisHMX BHUHIHTEABNBIX MAUIHKAK, KAK ITPARKAO, peaiHIyeIet
PAZHOBHAHOCT HIIKOALHONOB AITOPHTMA JleNEHHA.
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6§ Memodn OENEHR DODNNNLEY YREES

B ofuenm cayyse «urkONLHuIAY airopuT™ geflefiHA HA IPHMEDe JB0HUHBIX
HHCEN BHATARANT CRERYIONLHM obpaioM:

penvmoe — 1100500 1610 — peanrenn
BeHHTENL —— 1010 1010 — uacrwoe
OCTATOK — 0
7100
- 10
+
BOCET RDBNEHHE OCTATKA ~— 1010
_ 01010
1010

Fnect MGPE HACTHOFO NONYYAIOTC TIOCHERORATENEHO, HAYWHHAN CO CTAp-
ero Ppatpana 11 rcM RMUHTAHHA RENHTenn W3 nomyqenilore octirka. Ecnk no-
Jyset) HOJIONCH LB OCTRTOK, TO WHDPA YACTHOTO PABHA SOWHHLE; SCH Oc-
TaTOK  OIPHLATENLILIN, TO yWhPA UYACTHORO DABHA Hymo, npH 3TOM
BOCCTALARNHRACTCH IPEALIAYWHE NONOMHTEILHLE OCTATOK.

B cnyvae NoNoXHTENLIONS OCTRTKA ANS BOMyueHHA clenyioel undipul
HACHION TRCHetiHil OCFATOK CABMIACTCA BNEPO HA OJIMH Pazpan (GO Jenm-
Ry RIPARE 16 OfiWN PAIPAN) H HI HEFO BEIYHTACTCA JSMTHTENL M T. 1.

I} cayumt GIpm@ETEnslior0 OCTATKA BOCCTAMABIMESETCH NpeibIymHi 10~
HowHenn il o tatos wpwdas K OTp HOMY OCTATKY JEMHTENR, M
RRCCIAIGRICHHEH OCTRI0K CABHFASTCA HA OOWH paapsa BAaeso (NuGo CABHraeTca
HWieah BUPAEG (A O/IHH PEIPRA) H W3 HEFO BLIMHTASTCA AenHTenb. Taxci an-
TOPIM JICHSIHT JI0NYYH) BESRAHHE AINOPHTMA ASNCHHE € BOCCTAHOBNCHHEM
weatka, Popaaneuo pee NEHCTBHA MOXHO ONHCETL CHETYIOWHM 00pazoM.

lyews A - aenwmoe, B — denwrens u C — wactHoe, OPM 3TOoM
A= uer, 0, B=0 by b0 C=0,00;.0,.

Jlaa peaneiaimn ANropuTMa JENCHHE ABOHYMLY SHCEN, NpECTARTCHHMX B
ihopric ¢ GHKCHPOBENHOH HBNATOH, HEOGXOHMO, 4To0L BLIIONHANOCE YCIOBHE
M < |B{ Exmi 310 yenomne e auionHmercs, T0 B (IEPEOM LWIAME BOMHKBET NMe-

penonHCImE paIpannol ceTKM W OepaLHa e Bumontverea. Ecam |4 <|Bf, To
IHL IEPBUM LIATE MMISPALHY POBOHTCA CAPHF JEIHTEAR H ONPSASNRETEA OCTa-
1ok A - 482",

llycys 4, =0, Torma C, =1. Fpouecc nenchHHA NpoBONKaETCH AANbE:
A=A -B-27




& He / i oh NUCTA N OSOIAHBY CHALIININTT

Myere 4«0, rorna C, =0 H NPOBOAHTCE BOCCTAHONICHHE OCTETKA A, :
A, = Ay +8-272,

10T oCTATON NPUHHMASTCA 38 A4 H JACetHE NPOSOMAETCA Aanklue Clie-
Ay obpaiom: 4 = A4 - 8.2

Takyu 0GpAIOM, ANMOPHTM QENEHHA MONMHO ONHCATE 8 oOleM BHAE HA fum
ware:

A=A, -B1". (6.1)

Ecow A 20, to C, =1 n nepexon K cheayiomemy mary; ecoi 4, <@, o
(', =0 H BOCCTAHOBNCHHE OCTRTKA

A =4 +B2", 6
KOTOPBEf NPHHHMABETCA 38 OCTATOK 4, , H MPOUSCT NPONGIKESTCH 10 hopmyne
{6.1). C TeNBY. THILHA AEACHHA CBOAHTCA K NOCIKAOBETENLHOMY Bhl-

NONHEIHI0 BUMYNTAHHH (CIOXEHNH) B CYMMATOPE H CABMraM DenHtend. Casnr
REeAHTENn MOeT GWITE SAMENEH CBHIOM CONOPAHMOTO CYMMETODA B [POTHEO-
MOHOAKHYIO CTOPONY.

AJropHTM JeNeHua, ccnoRanbiil Ha peanmasunH $opmyn (6.1) 1 (6.2), na-
3k €A O € 80CK ocmamxa,

PacceMoTpeM mpouece poccTaHoBICHWA ocTaTka. 4, <0 v =0, 10 ha
CHSMYIOWEM AT BLINGIHAIOTCA ReieTBug no dopmyne A4, =4 —8-27" =
=4 +8.27 - B.27"" [locne npeobpaoranua nomyunm

A=A +B 20 6.3}

Taxim 00pAIOM, NOABIRETCE BOIMONHOCTE HOCTHONTb ATIOPHTM ACHEHHA
o cnegyioei cxene: A, =A_ - B.27, ecnu A 20, 10 C, =1 K nepexox x
cneayioweMy wary; eciw A, <0, 1o C, =0 u nposomxenue wWo PopMyase
Ay = A4+ 827 [Tpn avom, ecnn 4,20, 10 €, =1 H nepexogum K dop-
Myne (6.1}, ecnm A, <0, 70 C, =0 H nepexomumM K popmyne {6.3). Taxoi
ANTOPHTM 1IA3KIBACTEA deRennem Ge3 docc

Peanuauns paccMOTPEHHNX ANTOPHTMOR ASHEHHA BOIMOKHA C (IOMOLIBIO
JBOHYHLIX CYMMETOPoD 00paTHOre HIH pononHHTENLHOM kong. Jna Xpaneiina
DEAHICHN, JEAHMOTO H HAKOINIEHHA QUEPEIHEIX PAIPAACE YACTING O BHAENRIO 14

persctpet. MuiimMansHutll cocras Gioxoe, Heobx 4fi gna m Ae-
Neunli, noxasaH Ha puc, 6.1 » neyx sapHantax. BapwamTul oTAHUAOTCR ciloco-
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Gom peanwiaumi caskra. B sapsanTe pre. 6.1, @ ocyWeCTRAEH CABME COnEPRH-
MOTO PETHCTDA JENNTENA, & B BADHEHTE PHE. 6.1, 6 — COBHT CONeMKHNOND CYM-
maropa. CTpeskM Ba pHCYHKe YKATWBRNT Hanpasnerie capura. Huaexs (o) yxa-
ALIBACT OPHEHTHPOBOYHOE KONWHECTBO PAIPAAIE B UH(PPOBOH YRCTH CYMMATODD
H perMeTpa fensrens, B oancheliuMx paiyenax mpH BWIOIHEHHH NpHNMEpOB
GyaeT HCNOAL30BAN CTPYKTYPH, HOKAAHHAL Ha pwe. 6.1, a.

Pac. 6.1,
Cipyerypatise
CXEMWT A7In

Wﬂ]llmﬂ
ANencnHy

6.2. Jencune THCEN, DPEACTABICANL B OpMe
¢ puxcnposaniodl sannTON, HA CYMMATOpAX
ofpaTHOTD H NONOINETEILNOTD KONA

Hpw feneniny 31iaKoBas W UHGPOBES UECTH UBCTHONO TIONYUAIOTCA PARRENLHO.
3uak wacTHOTO 0GpEYYETEA RO hopMyne
Sg. =52, B 3g,.
1A oSpazoBaHA LEKP WECTHOIO BOCROMILIYEMCA CIEAYIOIIHM COOTBETCTBH-
oM, B KO10poM npnmelm NOrHMECKie NEHCTBHA HAJL OCTATKAMM M NENHTCICM:

Jisar Aeunmet v 4 e + - -
Tuax aenwiens 8 ... .+ - + -
Yeo NEHITH A CYMMAIOPE.... . A, +B -2 A+B3F A2 A+5.27

(CHMBON ¢--% YKAZHIBIET HA HIMCHEMWE IHAKA HR THDOTHBOTONGEHMH WA Oue-
PEANOM LIAre Nenenna.)
{la cymmaropax ofipaTHOre KoM BOMONIIB LNOPHTIME! NOMYYEHHT SACTHOO
B IPAMOM Hitd o0paT oM kone. FT0 onpeneNReTea NpaBHNAMH SHANHIA OCTATKA.
(Ipmwep 6.). Proncmats. wncan A==010010 w B = 011001 Ha AvosavoM cymmrTOpE 06~

PREIRI G KGAD € DY ICIHEN SACTRON N ROM KOs
Pemcnme i peanHasiHl PRMeps BociodbXyesen cvpytypnoit creMel pac. b.l.a w

& W

Tipeciantees ncm B olipatimn rax [A) = EL01 100 ; [B15 =11,00110: [FI% = 0011001
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4 B PRI HE ) hees kd Lx 1

Onpencnim wiax NTHOM: Sg. = S8, D Sgy = 1910

Mpw amast py ) ey v
Bapemry .. .. | 1 3 4
Tuak wAuMore f, .+ + - -
Jumk uenmena B..... + - + -
GromenaeuCAf, . A48 2¢ " 4, +82%" 4 652" A4 LB 2¥Y
Imeoamm 4. A4, 204, <0 4,204 <0 A, 204, <0 4,204, <0
Lppa vacrmers ¢, ..c, =lc, =0 c,=be, =0 ¢ =0c =t ¢, mlc, =1

FoenenobareahoeTy 2elicTBHR UM ROMSCHIA IR 45T 0 Wowagaia b 1abme 6 1
Onteem |€,y]= 11000,

Tabanns bl

Cyvmamop  [Permcrp O P T—
- -

11 100 OUOOD WAL CM = Az Prf = | B PC =1
Lotioot 0000~ |\ TR RO

go1100| [CM= [CM)+ 1B

oW | 00001 14 <l =k
Hovor | w0l [h); [Pre )

001100 ML= 1EM| + (Bl

[RERRALI] LLLU LI PP e N

koL | oo | PeCk

*oouien (M= (CM1 1B
‘_llﬂlﬂlll 0WHO | A, 500, =0
IO 10 Bmmmgmmm
1o [CM] = [CMY+ | LG
Hipn | ote- [[CMEBCK
" go11001 [CM]= [CMY+| BT
o010t0l | et [Ay >tk =
*Lvootie Boccramancuie (orars
Hi0n ICM]= [OM)+ 1 B1es:
ot | 1100~ |{CMEIBTE
011001 [CM):= [CM]+ 1 B);
G100 E 11000 |4 >%ey =tk
Zom=35.
Konei iy




62 M wacen, np

* GORME ¢ PIRCHPORGHNGR Faritmon

Mo cpoemy xapakrepy OnNEPaUNN AENEHHA OTHOCHTCA X OMEPALMAM,
JAIOUIHM HE BCErAA TOUHBIHA PEIYiLTaT, TIOPTOMY NPHIHRKOM GKOHYAHHA one-
PALMH AEHEIHA MOXKET GLTh DOCTHXEHHE 10asHHOH TOYMOCTH (NO CYMMe
CABHTOBLIX CHIHANOR). ECH B npouecce NeneHHA nonyusin octatox 4, =0,
TO ONEPALHA OCTAHARNHBACTCA H B OCTABIMHECA PASPANN YBCTHOIO MONCH-
BAETCA HYAL, OGLIMI0 GOPMANEHMM NPHIHAKOM KOHIA ONEpaUHH ACAEHHA
ABNNETCH KONHUECTBO CABHTOB: OPH NOCTHAEHHH YHCNA CABWIOB, PABHOTO
KONHUECTBY pa3pasos B 4aCTHOM, Bhipabat: CHIHAT O AHHA One-
PALIHH DENElHA.

TpeGyeTca IecKONbLKO HHTEDNPETHPOBATL NPABHNA ONPSASAEHHR UHDPH
uacrhoro. B apumepe 6.1 npoBoOHTCA CPABHEHKE IHAKOB DENHMONO H OCTaTKA
HA KEAJIOM MIAre: HpH COBIAAEHHN IHAKOB B YWACTHOM JANMCLIBAETCA SOHHHWLI,
MpH IeCOBIBACHHH —— HyNb. MONIIO CpABHHBATL IHAKH NENNTENN # OCTATKA,
TOL 43 e/HNHUA B oueperHoli PasPRA HACTHOMO JAMHCHABACTCA MPH HECOBIANCHAH
IHAKOD, & 1YL - IIpH CORMNANEHHH.

Jn nonywens 4acTHOrD, HPEACTAREHHOO B 0GpaTHOM xone, poe peficT-
BHA N0IKNE] OCYHICCTRIATLCA MO CHCOYICWHM HPpABHNaM:

Baptun 1 2 3 4
TN MM O 1 + - -
[Yram newnrcon b - + -

tho penprs p UM A+ B2 A ¢B2%0 | A4 +B2%0 § 4,4 F N

ELTERHETT R Az0| A <0 | A =D 40| 4 :=0]A450| 420]4<0

Inppaiacionine | 2ol S G ud [Z=0 [ &=t | &=t |G=0 | &=0 | &=1

2=1]E=0|Z=l jGm0 | E=0|Epl [E=0| =1

]

Ly (G (OF. | BOC. OCT, BOC. OET.

Fipmseep 0.2, Pasncmtte dican 4= -010101 W S=0,11100 Ha RBOHIHGH cymuaTipe olipar-
VO TN € NOIYHCHIEM TICTIIONE B OfPETHOM KORC.
Pewmenme Clpyi Yok cicMB B METON JETCHWN TC XE, 4T0 & Apmacpe 6.1,
Ipens caumm 1HCHS » OBpETHEX KO1aX:
A% = 1 LO1010; {8 = 1L00011; | B = 000 HI0
T peaynracs Sg,- = 10 =1,
n eyt nps B » el 5.2

thanaent [l = LLOMILL
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6 i z SHCEE it <
TabGauna 6.2
MMATGD C
- - Tipusecsmne
1iHo1 GO0 L TL C = AL Prél = [ Blog: PYC =@,
Jototo | 0000~ [CML [FrC:
011100 {CM] = {[CM] + (815
1150001 W00 | 4, < 0;cq =4k
+Ilmll VOO~ lcmtlm
DATRELLE [CM] = FCM] -+ [ 81
HITH [ 00000 |4 <lhc, =0 (4 =0):
TR e
. 0000~ iRk [PPCE
£oL1ibe 1OM]=CM]+ (BF%;
+m)lllﬂﬂ B0V {4, > Oy =
1 11 BocctancaXenHe acrarka
VI
LU MR cE
foLl100 [CM]:= [CM]-+ [ B]5:
L0 | G0Nl fd >~k
+LIM RocriaRosneime oo
o —
pwunt | 9T HoMEC
* 0010100 [CM) = [CM] + 8]
ooltioe | 00HT |4 >ey =k
Zoae 5. Konee

3a1'paru BPEMEHH HA BWMONHEHHE HICPALNHH RENCHHA MONII0 OlIIpEAEHHTE

nio hopmyne

i46

L. ’ﬂ‘m +(i+P)’a]’
rne 4 — JNMHA PRIPATHON CETRM; f,,, —— BPeMA BMNONINEHHA COBHIA HA GAMIT
paspan; 1, — BPEMN BLINGNHEHHE OflEpauMH CIOWEHHS; P ~— BEPORTIOCTS 110~
ABeHna Hynch B paipanax 4aCTHOFO.

Ha IBOMHHLIX CYMMETOPAX SOTICIHHTEALHOND KOAA MONCGHO I0YYHIb HacTHOE
REK B NPANON, TAK H B A0NOMHHTEILHON Kopax. 3Hak 4acTHOTo oGpasyetcd oTnenh-
HO OT UHPOBOH “ACTH fy e CROMEHIN IHAKOBLIX PAPRAOR THE MOTYHO 2.

(6.4)



62 N vairea,

e & dropae ¢ PaRCHpOcaNNGR Mt

JT nony4eHHa USCTHOTO B DPAMOM KOJE NPABHAR OCTMOTCS TEMH e, YT0
H 2 CYMMETOpOR 00paTHONC KoaR (cM. NpHMep 6.1).

Mpamep 6.3, Poaesine wcio A=010000 im B=-11011 pa ABOHuROM CyMMaTOpe A0+

MOTS KGR, HoNySHTE B Hp xone. Wi Y CTPYRTYpPREN CNEMR,
HpeAcTaascHhas wa pre. 6.1, 2.
Pewenne. Tk T mehh HpH.p B Tall al.

[AI% = 00,1000k [B]% = | LODLOL [F]2 = 00,1011 . HCnONEIyeM BNTOPHTM 553 BOCCTARORNG-
o ocTavRa. Farax vacTHo 0; Sgo = 0@ 1],

Tadnnus 63

C!“Il:a!op Perw:rp(‘ I -
ortoon] 00000 | H.M.CM = [AR: P im0 Pr8 = 8]
0100010 0000-  |{CME[FC;
1100101 {C] = [Cha) + [ B1%;
HO0011] 0000t |4 300, =k
0001110 op0l-  |{CMEIPCE
1100HN {CM] = [CM] +[B]%;
111 Wote |4, <oy =
10114 0l0-  F[CME[PrCE
001t [EM]=[CM]+ E8)E:
QU0 w0 A >0 -
0OU0D1 & 010l-  |{CMi: [Py
110010t [CM] = [CM]+{51]:
THIOILT Mol | Ay <O, =0;
0oitio wie- | [EMEPrCE
ooLjo11 [CM] = [CM] + [B12;
1HHML 10100 Az el =ik

I =5, Kopen

Omeeny: [(7),, =110100,
ANrOPHTM BRIIGNHCHHA OIEPAIHRA ACNCHHA AcAKeH paboTaTh TaK, YTO ecW

AenHTenh paned 0 HIW AENMMOE PABHO MAKCHMATEHOMY OTPHUSTENEHOMY MHC-
Ny, TO BUPAGATLIBALTCA CHIHAN NEPerNHEHNL,
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CHIHAN NEepenoNHENHA Ao/bkeH BMPAGATHBATECA H B TEX CNYMBAX, KOCUA
nennamoe Gonblie ASNMTENR Mo aGCOMIOTHON BENHMMIE 117 Yncell ¢ PHKCHPO-
pannod rararohi.

6.3. DcofennocTn Belieltny Iucel, HPCACTABNCHALIX b fopme
€ iasnmomeii TanaToil

JUHd nofydeHHn HACTHOND OT AETICNMA ABYX YHCEN, NPeACIARNCINLX B POpME
¢ mBalowedi TAATol, HEOBXOMHMO ClipeeHTs 71, =m fmg . p =p, — Py

Tak KaK MAHTHCCH SEARMOTC H ASIHTENS — HOPMANHIOBAHHBE HHCHA, IpH
RENCHSIN BOIMOKHE cr1yyaM, korna [m | 2wyl o < |m,|.

LEcnw ManTHeca AeNiudoro Gonbille WnH PAEHA Mall IHCUE JEHICHR, 10 B
KOHIIE OMEPaLMH RCNSHHA NOTPEGYETCA HOPMATHIAMA acTIOR) (apyuenHe
npasol rpatuL). Taxes oGpasoM, SANOPHTM RENEHWA HAUMHACICS ¢ (HICPaLH
BLIYHTAHHA NENHTENN HI NETHMONO W JANHCH SAHHHI B LIGAYE) 4aCTE YACTHOI ¢
Bee ocTancuie eficTBHA HAN MANTHCCAMY SHANOTHYHE! DoHCTRNAM Hal YHCHD-~
WH, DpEACTARIEHALIMH B DopMe C© PrKchporanKoll 3anaToH,

e ManTHOTa ASTHMOTT MEHLILE MAHTHCCH! NETIHTENA, TO 110CHE OHEPaLHN
BLIMHTAHHA 113 DEPBOM WATE NONYYHTCA OTPHEATENLHEIH OCTATOK, "0 U3HAYAET
HY7lb B UEIOR “3CTH MAHTHCCH YACTHOTC H NPOOTIKEHHE ANTOPHIMA AccHHA 110
PECCMOTPEHINAM BLIING NPaBHAAN ANH YHCEN, HpeRcTaBienntX B hopue ¢ drxcy-
poEnHnOi 3NAToH. 1AKHM oOpasoM, YACTHOE BCEFIA IHMIY4BETCR B HPAMOKM KONE,
4 neficTeM Man MasTHCCaMK ocyumecTenstores Ha JICOK win JICITK.

Tax kak ApPH ONEPALHE NENCHHE NOPAIIKH YHCEN BhUHTHOTCR (HI0GpIKEHIHA
ENNAULIBAIOTCA), BOTMOKING NEPENCNHOHHE PAIPANHOH CETRH B CYNMATOPE NOPAN-
%06. HIpH NepencHesHi B CTOPOHY OTPHUATEALHLIX BelHUMH ITOPANKE MAHTHECA
PEIVASTATA DPCBpRINACTCA B MAINHHHKHA HYML, & NOPAAKY NPHCBAHBAEICA HaH-
Gonpwee oTpHUATENEHOE 3HAYEHHE. ECH nenWren pases nynw, 1o TAKKC Bhipa-
GaTLBaIOTON CHIHAML ¢ =] W OCTANOR MAWMHL, TR wacTiule cayuall npemy-
CMOTPEHIN (1pH pearHEaUHE anropHTMon B EC JBM, rae venonesyercs anropHiM
aedeuHn Ges moccTanoenieHns ocrarkos, [IpH Irod MakmHecs QenHMOIO HMeer
ANHHY B OBA pA3E Gonblle, YeM DETHTEIL, YTO HIMOCTPTPYSTCE NpHMeEpoM 6.4,

Tpusep 6.4. Pryieant uweno A =0J0001 112" wa B=0J011- 2
Pearenne. Paccusrpuascrcs cayiall, orms | <y [ipewne soore sanmowsaksca

=y l? =000 111 W [, ]2 = 11,0001,

0 [, Ty = O0LO001N TN, sanrHcch nesiveay
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6.4 ¥

Bee ackh BL Ba CY | HOMY KON B HOCTH,
yeazainiod o talinwie 64
Talinuwua b4
CyMuLrog Perucap & TTpsmeanine
- +—
ORIOOITIT | 000G { PLTLCM am o, )2: FrC o O Pr o fm I
OLOGOITHID 0N lcapier CymmarapoB M ETHCTROR
110001 ICM] = [CM] + [R5
W00 ] W0 o=k
TR TR 1wl CHBHY CYMMA1OpOs H PXTHCTPIR
1o ML =1EM}+ Ry i
wonees | s e =0
10,1 LT 108H2 $l0-  |onENr cymMmmopon B perkeipon
Toou 1CM:= JCM 4+ [y 12
1o | oe e =6
1110100 o CHRHI CYMMETONGD W pel HE1pon
T 1CM] =M +[m 12
[CD LT I tey =N
INUUR B L.
{mORpECTIK: e % IOPSDK 48IHUO BpRIOM: - = Py~ Pp =

=008 40— D] 1 oipereaReyct amK yaciim o Sg =08 0=0,

Chmsiem € -1 2

6.4. ¥ ckopenine plIepALNA JeNeuna

Hies Mero/a YCROpeHHS ONEpALMY JeNeHHA SAKTICUSEICE B TOM, YTO B Clyuse
0GpAIBAINA A0CIAICNN0 MATONO WIH JOCTATOUHO GOMbILONO NO alConiyiioi ee-
AUUMIE OCTATKA OMCPENHLIE IpPLE USCTHOTC GYAYT TPYNNOH QNMHAKOBHX wedp

- G0 wysedt, rGo ExHITHLL I03TOMY NPOIONIREHHE NPOLECCE IENENHA OGLIHEM
CHOCOBOM ITVIHINER. TAK KK 3TY TPYIIY WD MHO JANHCATS B YACTHOE CPATY.
Faccsaot pHM BPHMep JEASHNN TECATHUHIX H JBOHYHEIX YHOEN:

1y 22818252275

2275 {1003
00068251 5V
1)

6825

0000

2)_ 1010001100t
1001 1001

pootooll &1

1009
0000
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Iaeck HA ACPRON WAre NONYYWICA Manbift no BenHYMHE HONOKHTENbLHLIHA
OCTATOK, KOTOPGIH COTEPMT HYIW B TPEX CTApINNX paspAnax, B uactHom nocne
nepRol UHppLl JanWCANLE MYJIH B IBA CHEAYIOWHX paspAds. MONCHO yTRep-
XJATE, YTO NPH MATOM NONOAKHTENSHOM OCTATKE B YACTHOE MONCD CPaty JANH-
con k— | wyneil B cooTECTCTRYIOIINE PAIPANLY, OCTATOK CABHAYTS Ha & pa3ps-
JI0B RIEBO, BL4ECTL HI HEMO AC/HTENL H AAACE MPOCTAHTE OHCpayHio IeNenns,

Ecnn B pezynpTare solYHTAHHE HA KAKOM-TO WIAME HOMydaeTca SOALIWOH
ROMMKHTENLHLIH 0CTATOK, B KoTOpOM K CTAPIIMX patPANOS COMEPRAT SAHHRALL
(n1a nBOMYHKX 4hcen), TO e medbwedl wepe B (£ -1 e paspaan wacTHoro
MOMHO 3ANHCATS CAHHIY:

_ 1000000000... | 10041

10001 (ERRL)}
Hilo
=
T _1000]
_o11010
10001
010010
- _10001
000001, ..

Takum o6pazom, B JaNITOM CAYYRE NIPOLECC HENCHHA DOINKEH OCYIBCTH-
AnrheH KOMGHHHD iM CHOCOGOM, C AMANHIOM NOCHETIOBETENLITOCTH Ny Hei
{ecny ocTarox DONONMHTENLHLWIT) WIH (TOCNENOBATENDHOCTH SAHAML (ecH OCTa~
TOK OTPHUATENLHH) B cTApUIMX paspasax ocrarka. 11py ofnapywenin TaKofi
NOCHGLOBATENLHOCTH ANHHOH & CPB3Y MowHO 2ankcaTs B (k — 1 )¢ paspane 4a-
CTHOMO COOTBRTCTBEHHO HYITH HAW eaHMubi. TTocne 3Toro MpoBecTH CABHI RA
(& —1) pazpan W 0POTOMKHTE ONIEPALIHIO NENOHHE.

B apyrx cnysasx onepalin BHNOIRRETCH No 006iUHOMY ANTOPHTMY .

PaccmoTpetHbii METON YOKODEHHA OIICPALIHH QVICHHA MOMET NaTh IdexT
TONLKQ TOFNA, KOTAA BCTPEYAIOTCE [OCNEAOBATENLHOCTH HYNCH Hitn edWHHU B
OCTATKAX.

Jina ¥CKOPEMHA ONEPALME NENSHHA MOMHO BOCTIONIZOBETECA TAKKE METO-
AOM ORHOBD O ONpEeReNesta ApyX ubp wacTHOro, Kotophtll snnseicn
PEGBHTHEM WINOXEHHON BHILE MAEH. JTOT NOTONL PEAnH3OsaH B HeKU10PHIX
IBM TpeThero NoKonesMa.

Tlyeins A — nenmwoe; B — penmeis, A, — ocrarok wa (i ~1 )w ware fe-
neHin.

lne ocrarka copapennueo 0|4, |< 8.
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&4 Yexopenue onepaytia desenun

Ecnm Tencpb OCTaTOK CIBHHYTL KA 288 papaja, To 22 4, , . Torma chempouyio
napy g YACTHOND MOKHD HANTH M3 Yonosudl, DPEICTIRNeHHLIN B TAGIHIE 6.5,

TaGnuun 6.5
Yoaomse xay aHanms Flags uwp S8cvRorD A,
14, <8 0 24
824, , <28 n A, -8
28524, <38 0 224,28
38524, 1l 24, -3B

Hanoacenuuill anropHTi 1EncHHE MOXET GuiTh YIpOWEH, SCIH KIXAYIO N8
Py uRpp HacTHOMD ONPENENaTE, HCXOAR M3 HANHIA HECKONLKHX CTAPMUMX patr-

paACR BeHTENA B H CIBHMYTolo oCTaTRA ZIA_._,‘ [Npw 2ToM ecnn cTapwwe pas-
prab octatka 224, COBMIBAAIOT CO CTODWHMW DMIPANAMW TPYMM, TO
npeunonaraerca, 4To 2% A, UPHRAINERHT K OBNACTH © HAWGONLAINM IHAUCHH-
eM NBaphl LIKPP 4ACTHOFO H HEXO/E H 3TOMD HaNoIHTeA ocTarok A4, . Bonn 4, —
OTPHLE FEIbIBIA, 10 HOMYHEHE BENHYHHA OCTATKA, YMEHBIIEHHAN Ha 5
~BsdA=(4-B)<0. 65)
Tosa KOppEKUHA OCTAYKA OCYLIECTBANETCE CASRYMHUHM OGPaioM: ecaM
pasLite 1ipoBepAnocs yonosie JB <214, S(+0B, re f=0,1,2,3, To Te-
NEph NPOBEPAETEN FKBHBANEHTHOE EMY YCOBHE

G-NBS (A, - B <(j-DB. (6.6)
Moxnato cihopuynHpoRaTL NPABHNA, TPeICTAREHHEE B TAGIHLE 6.6,

TaGamua 6.6

A A=A -0 Tiapa uady $3CTHOMD

Venoupe ana 4 Ynowe 1 4 £20| 4, <0
24, , < 24, A, <35 4 +4B o -
B2, <28 | P4, ~8 |-I1AS2PA, <28} 214 +38 n ]
B2 A, <38 | 204,,-28 | 245284, <-B} 24 +28 0 ot
kT 5 a0 I 24 38| -AS2d <t | P4 48 i 10

JTo MMM VpaBkiaM CTPOATCE YKAAHWEE AMODHTME BLUIONHEHHE Onepa-
10 flertend.
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i

6.5, [Iapanacabinde METoALE HeacHEN ¢ HOHALIONAAHEM
HTEPATABHMX CTPYKTYP

Kax npasuie. npy BHNGAHENHH ONEPAUHW TETIEHHA TPATHTCA OAWH TRKTO-
8utfl KN Ang nonydenna onpHoli asoHusol ungest vactrore. Mapannensheie
BETHTENN NPAKTHUSCKH HERQIMONHO PEANHIOBATL, HCIGNLIYA KABCCHUSCKME
NpHEM oltpenehenia UHPPH YACTHOIO: BLMHTAHNEM AcHNTEIn W3 TEKYIIEro 0C-
Tarka AenuMoro, Bmecte ¢ TeM Hanmume GHCTPOREHCTRYIOWMX Naps/LIeHEHbX
yMHOXHTENCH (M. T 5) N03BOANET CO3NABATL NAPAILIENBHLIE ANFOPHIMB Ae-
NEHNA ¢ HCHOAB3OBAHWEM 3THX YwHOXHTenel. MoXno peanuzoBame airoptmm
BeNennA, HCNONb3YA COpPETHYI0 BENMUHHY OQINTEIL W FEMOHY CIIEpalIMN aehe-
Hun onepaumeil ywRoxeHna, [IpH 3roM obparhan PeHuHHa ASIHTEAR A BUSIT
anan javyeHnl xp & [I3Y. Ensiocrs (I3 zaBucHT OT paipaguocTi
MANIMHHOTO choBa (CM. TabA. 6.7).

TaGatua 67
Paypaanocts cnosa. Ger Euwocre 113Y, Kdur
£ 2
12 50
14 225
] [040
pi) 38004

PaccMoTpiM BOIMONHOCTS peafiNiauHH ONEpPAUHH JENEHEN ¢ HCUONLIoea-
HHEM HTEPATHBHBIX CTPYXTYP HA HPHMEPE YCTPOHCTBA, HPELAGAEINoT o b pabo-
Te M. Kauna, B. K. Fanaxepa «Fheparnproe yerpolicTeo jum yekopelin o jgpu-
HUNOL'O Jielennay . Jech NPHAIATHE CHeLYIowHe CH03HaEHHA!

aenumoe — A= Ay Ady .. Ay

neawrens — D =Dy -DDy. . Dy

ocrarok — R=FR,-RR;.. R,

uacrvoe — @ =0 00, ... Oy -

[peanonaraetcs, 4To BCE CHEPRITL THONCKMTENLHBLE, BOPMATIEFORMIIbIE Apoiy,

B wrepaunorniol matprue nencnnn (HMJD) scnoitbay=ica anmopim lenchiin
Ge3 BOCCTANORNEHHE OCTRTKA, ONNCANRLI paree, HO ¢ JBYMA CYIHECTBONHBING Y
MOHEHHAMH. (OCHOBHEN HICE METONA — YMEHLMICHHE BPCMENH BONHB MOpaIpAL-
HBX MICPEHOCOS, NPONOPUROHANBIONO YHCITY PAIPANCE ¥, B KDKIOM DALY MaTpiighi.

Ay

irep O, 3, . «Buciposeiiceny oaiee i

. IS YOI AR
wax HC p M. "INCK Na 14, 1980 ( 19-33
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Tleproe HIMeHenHEe JAKMIOYAETCE B TOM, YTO NPOMERYTOMHMI OCTATOK R He
HOPMHPYSTCA B KIKAOM DALY MATPHULY, A NPEACTABINETCA B BUAE NEYX ABOHY-
HBIX BeKTOPOR § i (7, koTOphie, Gyayun CROXEHHBINK, SEIOT HACTOAMNEE IHANE-
IHE (IPOMEKYTONHONO OCTaTKa B A3HHOM paay Marpunl. Bropoe wimonenwe
COCTOHT B TIIPHMEHEHHH MOMHNIHHTENBHON CXEMLE, NN TOTC YToGH N0 BHAY BEK-
Topoe S W (" onpepensts, NpoMsolineT NM nepeioc B IHAKOBRLH paspRa npome-
MYTOMHOFD OCTATKA, 37T cXeMa OGNETYRET ONPEnCICHHE SHAKA IPOMEKYTOHHO-
TO OCTATKA, 0MEPEAHONO PAIPATA YACTHOO H CHIHANE YOpawicHus {npHGapnaTs
HIK OIHHMEBTE ABIHTERL) IR CIERYIOWET0 PALA MATPHLIB.

Jiga pexTopa S 1 C RONyusioTces cRokerMes HA CYMMATOPE ¢ JatioM HHAHHEM
nepetiocod BeKTUpos § H O NPEBIYILIEre PANA MATPHIN H COOTRETCTBYICWEIO
BHIA NENHTENA (B 33BHCHMOCTH OT ToFo, NPHTABNITTCR OH HIH OTHHMAETCE),

BuiuuvaiHe genurens NpoRoaHTCE B QONONHHTEREHOM KOIE, KOK M B CAYMAE
Gatopoil MATDHI JIIR IENEHNHS,

Ha TAKOM CYMMBTOPS JAZCPIKKA CHRHANA OIPENSINETCA TaNbko GANON nornue-
cxofl Auciinoll 1 ne aARCHT OT AM oliepanaoe. BuicTpanelictane cxem onpe-
ACNeHHA 1FEPeICa B IMAKoBLli paIpRa, aMGOpKa NENUTENS HNH ero BONONHEHHN,
TANEIRKA 1A O/ly AHEHKY HpH CYMMPDOBSHHH — OCHOBHGLIE (axTopsl, onpeae-
AAMAIHE EPERTA, HeoOX0/HMOE IR HOPMHPOBAIHA OIHOTO PASPARA UECTHOTO.

Onpenesiene NepeHoca B JHAKOBWH PAIPAN NPOMEXYTONHONO OCTATRA
EPOHONHICH 1K iipmyne

GL =G v Uy 4+ BB, + .+ BB Py Gy,

rae 7, =5, — noposnaouns pyweums; P, =3, +C, — gakannupasniusa
PyrknuAa.
Hna cayuan N paapanon Huees

CL =80, +(8 +C)8,C, +(5, +CUS, + Cy)x
€80 4+ (8 +0) . (S + Oy )8 Oy
s onmcanua anropurma generng HM MOokHO HCHONb308ETE O00EHAYE-
HiA, IpHBENCHHEE 8 T1. 5. Bexroped S i C — 7T0 BeKTOpH Wopaspasmol cymMb
H nepeHoca cROTBETCTEEHNIO, HONYUAIOIUHEC] HA CYMMATOPE THIIA 3 » 2 (nonHui
CYMMArop).
Asiropm M paGoTet MM RRCASIMT CREny UMM o0 paiom:
Llwcn imn i —or 0 oo N,
[lar 1. DopMuposaive ABYX HOBHX BEKTOPOR NPOMEXY TOUNOID OCTATKE:
ecan O, =1, 10 §,C=8+C~-D;
eend £, =0, 0S5, C=S5+0+ D,
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Llar 2. Onpesaneste NEpeHOCH 8 THIKOELT DEAPAIL NPOMENYTOHHOTO DCTATRA:
GL=G + RG, + ARG, +.. .+ BB P, Gy,
Ular 3. Onpenenctine 308K NPOMEKYTOUIIONG OCTATKA:
R, +5,@C, BCL.

OnpenenenHe ouepexnore paspsm wactHoro: O, = K, .

Ular 4, Coenr eexropoe S 1 C pneso: S =2(5), C=HC). Ana i=0
thopMaTbho IpHIIMAETCR § = 4 = nenenne, 0 =1 0 C = 0. OcioBusiM asna-
erca war b, chopMHpoBAHHLIN Bulilig, o MOXeT Guirb NpOHAMIOCTPHPOBAH cre-
HyIomMM ofpasom:
858555y 5y
Go- GGy Gy Gy
Dy D0y Dy Dy
85085 .S Sy

Cs Oy, 0
B, orpeavcaasmime €4

KomOHHALMA CYMMHPOBAHHA ¢ 3ANOMHHAHHEM TIED HY o
ONPeASNCHHA FHAKA NPOMEXYTOUHOT( OCTATKA oﬁecr[elmuer woome ﬁucrpo-
acticTene aaropursa MM/ npu He owetts Goasllin J8TPATAX HE RONOAHAYENR-
noe oGopyaosanme,

Jna HMJ, oowcanmol sbiue, BpEME IENCIIHA BOSPAcTACT FHMeliHo C yBe-
NHUEHHEM AAHHB cnoBa, MAKTHYECKH IABHCHMOCTH BHINUKBETCA B BHAE
N-log ¥, rie cocrammmoings log N BHOCHTCA CXOMOM ONpenencHyA NepeHoca
B AuaKosLlil paspAn (ocHOBANHE JorapHMa OfIPeeizeTcE MAKCHMATEHLIM KO-
spprusenToM offreanienna no exomy NOTHUSCKHX cxem). Bpesa faneuma &
GazoBofl MATDHUE DENCHWA, ONHCAHHOH BEILLE, PACTET OPOTIOPUHOHANBHG w?
H3-3A pacrpOCTRAHEHTHA MEPEHOCA BAOAL KKAG'C € PARA,

Hna N =16 HM] pabiorser B 2.6 pasa Guctpee Gasowoil MaTpHum nele-
HHR, HO Aopawe ee wa 22 % . ina N =32 cxopocts HMJ B nats pas ipesblina-
€T cKopocTH Ga30eoit MATPHUN penerin it Ropoxe ee na 25 %.

+

Mpeantep 6.5, Prancate © nomomee HMA A= 000011 111 B=0110L un cymmmope a0-
NOMHNTENLHOTO KOA.
Pewenne: [}, =010011,18]), =01 100, [F], =10011};
Ch = SO 5+ G50 154 O XS + 0T +8 + CNS; +ONS: + S
Omeent: ', =0 1000.
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LERL L3 c P RmyR
E‘ Tabanna 68
Prynes If [ipsmsesmime
p1214s :
Seoe0 |54,
Coonouy |CHAE, =1,
8 100111 |[eenQy=lmsCeS+C- 8
S1EQ0V0 tl} Ch=1-04(1+00-0-0+ {1+ 0H0+0) -1+ {1+
oo «jowxm}-o-i-u__
B L ECLECEE R:-l@ﬂ@l’_l=];&-ﬂ°-0,
Yy 1stenn
cCoerign ("-(
B 0100 lec nEy =S CaS+ L+ B;
S 111 Co= T+ U+ -0+ LD+ - 024+
C + N1+ 0H14 0)-0- 0=,

R 1806120, 0 = R,=1,
S0 8,
e é
o\mg =1705, = 54+ C= 8

Lm0 {1+ 0 0+ (14 01+ 031 14 (1 +
4(1I+l:|)(l+|] 0w,

Rz 1@0@1=0;0; = Ry =],

erluQ, =l 108, e 54+ C-8;

Com 141+ B 0-04 {1+ DO+ O T4{1 +
+ MO+ O 1y-0-0=E,

B 3@0S1 = () at,

518,

e,
e mg, 0105 CeSeCt B

LK |} ComU e (L L 0e (14 X1+ 0)-0-0 (b +
B oo0a ] H+0040) -0,
memmeseenes | 1w 0@ 0@ T =1 =0,
Srtovrw |58,
CIephne (-c‘
B 911060 |8WMO=0,105Ca5+C4 8
S 001111 [€ =0-040+ 01040+ 01 001-0+ {0+
C L0000 [+ REFONIH0H-0=0,

3 R=0@180alg -0

tla pae, 6.2 np-mcnmem THHORAR NpoUSCCOpHan duchxa, papaloTannan
Arpapanem anA wrvtl TATHBHE(X CTPYKTYP, HCTKMIBZYEMBIX Ala YCTpOdicTe aen-
uHA. B THiOROR A ike CHIHAN b, npHTABNSETCA K PEsYNETRTY CYMMHPOBAHHA
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r‘ @, H €, TONLKO B TOM CAy4ae, KOv.aa
g, =1. Kpose Toro, ¢, seerna siomo-
4AETCA B MPOLECC REMTHCNEHHH OwWH-

Fint £
__ﬂ IaSMOTO  NEPEHOCA e, M ABYX
cKmoIMx Nepemocor G, u B,
I Bee mpouecch, 1ipoRcxXoaaillie B TH-
NOROM  MPOUECCOPE,  (HTHCHIBAKYICA
g rtlﬂu‘i"_—l @ YPaBUEIHAMK,
S, =(a,dc)B(q,-h).
tol L Lo der Gy = A5, +(a: "“-',XG;""J,
€ =40, +(ﬁ' +cl).hi‘
Puc. 6.2, Tisronan Hrepayiment G =(a,®5Bc) e,
cEpykTYpa AlpBRass fy=(a,®h@c)re,.

Ofiwan cxesa ASNHTERLHONO YCTPOHcTBa npeAcTaBNeHa Ha puc. 6.3, Ocios-
HUNH MIENENTEME T0M0 YCTPOACTEa ARMAIOTCA ONHOPATPRIMLIE CYNMATODE! ¢
YCKOPeHHBIM nepenocom (OCYTT). Ha pre. 6.3 pennunia o (Hemisoe, HMeeT cenb
PASPRAOB) JISJ/IHTCN HA BEAHUKAY b (DENHTENb, HMECT deTMPe paipase). paspasst
YACTHOTO ¢ DOy HE COK BylowmMX Beonax. [pn arom paspan
yacTHoro ¢, =1 Toneko TOrmA, Korza TpmGBBNeHHe gemnonn A A
DOTTONSHTENLHOM KOAES NPHBOINT K MOTONHTENLHOMY OCTATKY, YTO YKAILBACTCA
eOHHMueli nepenonHesin Wy CTAPWEro JHauMuero paspaya. C apyrodi croponw,
ecnM ¢, =0, 710 DEpBOMAMANLHOE IHAYCHWE OCTATKA HA  3MOM  JuAMC

soccTanaRmypaeTCA. B ycrpoilcTee AsfleHHs B xawcAoM paay MEnpheiof
CIpYNTYPH  O0OPAsYIOTea OBe WACTHUHBE CyMMbl. [1o3TOMY BOCCTAHOBENHC
OPOHCXOMHT — HECKObko  cpocobpaswsid  cnocofod.  Ecnn mosemkaer
HeUOIHMOCTE BOCCTRHORNCHHA (MK Moforo HeapHdmerHeckoro neicTens),
TO PEIYTILTEY CYMMHPORSHHA AEYN MECTHUHBIX OCTATKOR OT IPEABIAYIIE O 1LAIA
NEPELACTCA B CREOVIOWHH Pag wxax sxonmen semwunia, Jlovonmwrenshwil kon
nenyrens obpasyerca Kok ofpaTHAN BENHYHNA B KAKIOM patpaje JeNHIEN, 10
BLIELRAET HEpeHoC = | W aofarneHH AHNHUL B NPABLWH PESPAN MENHICNA.

OMENL BURHA NPOUSTYPE ONPENENEHHA 3HaKa ocTaThon, [IpHvwen Bo miH-
MAHHE CERYIOWE:

1) ecnu KoppexuHs He TpebyeTca, TO cpeqy nepenenttbx S, C), Oy w Uy,
TONLKO ONHA BENHYHHA MOXKET GMTL DABHA CAWMMUG (CCHH SNHHHNE DABHE Me
OAHA BETHYHHA, TO ITO YKAIBIRBET Ha NONMKHTENLLH 3HAK),
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¥ B 5:
o e - ) [ s [ e
BRI N,

3
Pue, &3, C10 K3 iiax oxena yCipofcrna Ll
ACHSTIH 1Hd H1CPHITIRIMY ¢IPYRIY Pan

2) comn KEKIMA UCperiennesHE neolxoMma, TO Ho Kpalinell Mepe npe
N piE einynie ws 8, Oy, Oy, Cp . PABHAE COHNHLE (SCIH TP BENHYHHb
pamib SUNKIIE, 10 8K OCTATKOR NoTOXHTENLHLE);

3pecnir (g, = b, 10 TpeGyeTcn KOppEKUMA Ha CREIYIIEM lIaTe,

Cmpand S, €, , — 70 BeIXOAM NEBLIX TYLEK KKOOTO pasl, 4 CHIIAT
Coya  OKINREMBE 1EPENOC B NAHITOM PANY.

Taveama OOESe, 1IN | CHBIIE K (101 YHBSTCA (1PH YTHOBHH

7, =SHC BB,

6.6, Onepating WIBIcTLIHA KBAIPATHOID KOPMER

Onepaidta winieseing KBAAPITHONO KOMIA KEK CAMOCTOATRIILHAS ONEpaNA

B UMCIEMY KOMBE]L TIBM mIci0uBeYCa B CYYSe, KON TPHXOOHTCA OTHOCHTENBHD

WICio NPEDL A 1b K ce BEINEHRIC (He Mence 2% or obwiero uHena onepauni).

lakHe CHIYAIHW MOTY1 BETPEYATLCE NPH COIENHH CIIEUHMAHIHPOBAHNEX JBM,

DCHORIBAM [IHEMOM ANA RPHOLHKEHHOID BRIYHEICHHA KBAAPATHOTG KOp-

"wey | max M TN METON, HTApAUMIS, OCHOBAHHLA HA HCIOb-
naund opmyam Tluktona.

e y-——J;. Torna Fix, p)=p* -x=0, F(x, p)=2y. Cuares, uro

¥, = ¥ eCrl HPHGIHMKENHDE THAMEIHE HOKOMOH $YHKUHK, N0 Teopeme Jlarpan:

*y MoK onpencaHin Fix, p )= F(x, y,)- F(x, Y)=(p, — ¥)F (%, ¥.). roe

¥, — IeK0iOpOE NPOMEKYTOHHOE INAYEHHE MUXDY ¥, W P,
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[N s & NHOEN el ORHOUHALY CYMATTHIRIR

Torm Yoy =¥, —(¥a = X)f2y, , unn

Faar =050y, +3/ 1), 6.7
rae n=0,1,2,..
Dopuyna (6.7) MoweT Gbimy NONOKEHA B GCHOBY ANTOPHTMA BHMHCICHHA
KBAAPATHOTO KOPHA.

Ha npakTHKE HCNOMLIYIOT M HeCKONbKC MWl MeTod. Tlyers sanano nogxy-
pennoe wHeno o =0, a4, ...4,, HpeanonoxuM, yte yaanoct sadma (£ — | o
PPy HauctHA Kopns, paniywe 0, &5, ... 5, ;. llo yenoswo, ouepentiofi ocra-
1ok A, = A=0 b5 .. .5 >0, Ouepennas wippa b, MoxeT GMTL Hyms WM
eaHHALA. OuesHaHo, 410 ecnH 4, >0, 10 b, =1. [TpH arom

A = A= (O by . by 1Y =A-(0.5b, .. 0, Y -2:27% .0, bbb, 27,
HTH
Ay = A =210, 55, ... 5,01, 6.5

CnelloBaTenbHy, QMR NONYYEHHE 04epeINOro OCTATKE HAMO K YXe vainen-
wony umcny 0,5, ...5 , opunkcame napy witdp 01 B suMEcTE NONYYEHHO?
YHCNIO, NPEABAPHTENRHG COBHHYTOR Ha (X ~| ) pAspan, W3 NPeaMAYINETD OC18T-
xa. [Ips arom, ecnm A, 20,10 b, =T, econ 4, <0, 10 §; =10},

Taxum obpaion, (6.8) NOXAWIBAET, MTO ONCPAUMA HISNEUCHIN KeanpaTHOTO
KOPHA HANOMHHAET ONEPAUHI0 MeleHNA HA nepeNeHHMil MennTeny. papnsi
0, &by ... 8, 01. Hepeoe 3HAUCHRE Aepementoro nenmrend panto 0,01,

TNprmep 6.6, Hwacyy kerIpaTiGi kopeis U3 aucxa A = (,100100 ra cymmaTope 101RyIH-

TCMHOT EOLA.
Pemenye, Cu rafin 6.9.

Orper: 1= A =0, 10000.
[Tps ofipaweiiy ¢ OTPHLATENLHMMA HHCIAMH CAEAYET BbipalaTHBaTE CHI-
HAJN HEPENDANCHHA, KOTOPII HOKMKET HAPYILIEHWE TPABHNABHOIO NPOXOALOHHA
anropHTMa. ,

an

LP T ic m fp voge wnenn: a) {4, =1100000 u [B], =1110011,
6) [#],y =0JODI 1] B [Bly, =) 00000 ),

L ProgestTh SARMHIC B o0paTity xompe $RCa [Al, = 1L0L100N n [8], = 01 10 wermmom
€ BOCCTARORTIEHNCH OCTaYNOD.
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Jacaume Ann causkonmpond

TaGanna 69
CyMmatop Pernerp B ~ Tipmaemime
LI I0E GH0000 | H.IT.CM = [A]*: PFrB = 0
* 10110000 CM = [CM] + 10012
010100 00000F | by =E
00101010 00001-  {easny
*1.011000 CM = |CM]+ 04011
GO.OH0010 00001 £ by =
HLIN0I00 oot [crmar
9 L0 00 CM = [CM]+ [-0HO0K;
+|l.m(lm:m [ L TR L Y
o 10106
01000100
D.DO 1M W0110-  feanwm
ooe CM = [CM)+ |0 T000)";
164110 it b =0:
* o0 10010 | PatcTanoaNe HE GC1ATER
HR.0 EHND M10-  |cnmr
MITTILL CM = [CM]+{-0.1 {000 HZ;
Lo HUIOOD b, =0
L1 100 | WOCCTIRHOBACHIS OCTATEE
00T UM
Ol IR 10 |camer
oo CM = [CM]+ [-0.H0000T],:
TLA0ETT) 1ono  tb, =0:
Koam
3.0 ic B o xoge wmean AL, =0010000 w
18} g = LO0GI T Ges

A, Nalrn uacusoe v pegeren aucen (AL, = 01010001111 w {8l = 1101001000 ¢ we-
THIAE HARITHES YCROPCHINH D METOQR,

& M mowg iy NAKHIT I UHCEN, Np X B MHHyC-
Ao chereme?

6 lpuRecric 1l ) pe  ofip 0 KDAR wwoen A=-00011-2° n
- ooy 2 ap B opue ¢

7. lipowccin R Uy P D kom wHoen A=OHI101.2°

B=-001101-2" npencrossciniey b fopie ¢ HIIABaEH IMUTON,

5.8 = nep PEMpARICH COTKN NpH AEREHHH HMCEN, MPERCTMACHIAD B
fpre ¢ nnararoiedl saeToH?

9. Hapren- kpanpumail kepeim #3 quene A = 0.0 1111 s cymwirope obparion som.
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7. BLIIOJIHEHHE ONEPAIHA HAQ AECATHULIBIMH
HHCJAMH B IIMOPOBBIX ABTOMATAX

7.1. Hpeactangenne Acesromnpax qisees 8 /l-womax

(}I!E‘pllliﬂll 1A/t BECATHHEBIMG SHECHaMB CIECATHHMAS APHOMCIHKD) Yacre
BIIWHZIDICH R COCTIE OUHOBNMY KOMEHI YHRBepCantimy " HIM. Kpoae toro.
UECHTHIVIAA aPINMETHKA PCRIHIYETUA IIAPOKD B VICKTPOIIEY KATEEY AR10pax
H e peeHazLIEAX MUKPOIBM. Tlosromy kpose ofwedi sadopaanm o Brinaok-
HOGCTH HPCACTARIMNIA LECHTHUNKIK Ysicen paspabo gy reodxomnae nate 1

WIFOPHTM BRNOANCTIHA APEPMETNHECKUN |

JRod (menan I e tenue) dee O Wl -

e 22 Ry [ WOAF KW OaR deenminas yudpd woopa-
Qe mem;x&?w? UF FROWNIRE CHMON0E:

P

32 P
A, = {ejodoial) {eleielal), . dajuieiuyt,. 1704

e ] Oaowiisie pAspade Bempaou J 1 < KOTHYECIRD QUCHTENIT fhit-
FROO

KoAguecTro painRutbix J1-KOQus ONPESEARETCA KAETECTROM BOIMORIEX
coucrankii ne (0 na |6 xosGraami, RErOpeRE NONYCKRET TCTPaAS.

Lipw ofipusorannn A-kose crenyer Hexouwty Wi obewx rpefosanmuii,
IPE/ILA MIASMBEX K CHETCMAM CHHCASLIMA:

[EIHMHEM  ASCRTHANIGIM UHEIPAN SONAKHED CUGTREICTEOBATE PilLIHYLLIC
1€TPEALL

GONBLAA ACCHIIYIAA WIMPPE NIOAMIEE WRODPOKATECE SIBET 1o R0l
(Cent pRIPAALL 7€ IPANEI MMCHIT REC MO ABXHUHOT CHCTEME CHHCICIIHY

AR necs A uedp o= {0 o A= B 00E L ceramisx co

OHINHICHHEM (7§ b - 9, OIS y}lﬂmlclm‘pﬂ'l'wl Yoonec
Oy ecnmre, =t
5, = =125y, 7

f {l. ecii i, =4 4 !

" ufl-Roan ofp 8 MOUIHOF S IRCSRANAS 8 ALCATHTHIIA RO,




7.4 Hpedcrasrenue OCCREINNAGLE WeEA 8 H-sodax

JUis oapeaREMHNCTY Hepesoaa yacen B I1-xoa k o0paTio MenaTenLHD, Y7o

Ol PAIpHAK TEIpan HMENH OfpeacncHHuH Bec. Torna nauenne aecaridnol
UMPMHE U, COOTRCTCS BYET RLIPAMEHNID

o, =00, 4 T, 4 00, o, . 13

FAC {1, — RBeC PAIPANA TETPUNG.
B yafimge 7.1 DpeicTaBieno KOMpORsHNE BecATHHNLX UAdn B PaVIKL.
HeX H-koaax.

FaGawna 1.}

JKEHBATCIN L B KOO8
Jeesirinue I n, IR Hy .8 n, Ny
It {ccaenn | (enerema | ¢ { * ! 1 FCHOTEMS

R#421) M2 S121y | M42113) | 33.20) 7531} 20

T [ W0 | o000 20k 00Ny LB LLCHT

1 [LCH ] 0001 000l aleh LLL )] ol 0l

2 wWio LU [ g ali a1 L RLH o

3 finl i LLHT aHo 14410 H10 LLEN

A 4100 G100 il ol 0101 1013 0100

bl ol 1013 1400 1HH) L1000 11490 1600

f alg 10 100l 1ho1 100 LH L] 1001

T a1 1 1510 [LH L 1111 1000 L

B 1100 110 100 L] HLL 1001 1011

Y 100 1 1 1100 1104 1nin 1100

13 1afnmue AR kaxaoro J-Koza YKasaie paspeilicHliMe konbnHaunn, Bee
APYI NG KOMBUBALAT ~- JANPEWEHNGIE.

FEamume paspeiiienmix » 2anpemennbiX KOMGHUALAE — Ouenb DAXHOS
ceodieTeo J-nonoe. DHO OTIHYECT KX OF OGBMHEX TOTHLIHON KX CHOTEM CHHC-
HEAMS, B KOTOPEIX BOE KOMGHMALNE — pAOpEIICHILE, '

Paccuarpum 1sbGonee pacnpacTpaselivbe Jl-konn.

Kon JT, npasore sameiwenna (cierema 8421). B xoae [, paspewenunie
KOMEMHATIAW CUOTEETCTEYIOT ABUHHILIM DKEHBANENTEM NECATHYHLIX uAdp ¢
BOCAMIE PIHPH/IOE, PARH R CTENENAM OCII0BRHAA 2. JlnA 2T0F0 KOAZ 11E BuFlon -
Crug yoiosie (7.2), TaK KBK LItppLE, ARLTIONHECA AOHMINEHWEM B0 9, Be nony-
HArTCY HPOCTLIM HHBEPTRPORAHHEM nafopoe TeTpal.

Kon J1, {cucrema 2421). Ans xona [[; eeca pa3panoe TeTpal OOTHEV-
craehto psabel 2, 4. 2, 1; TalAHLA KOLMPOBAHHA NEAHTCH Ha IBE HACTH: oT 0
10 4 — TeTpags: IOBTOPAKYE ZEONUHBIE IXEHBANEHTH; 0T 5 K0 9 — N¢ Cpaslie-
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7. B ’y o O £ judh

HHIO ¢ DBoHUHOH cucTemol KEZan TeTpana copepmuT widurox +0110. 3ro
AaeT Bo3MmknocTE Mofyio updpy onHoll uacTH TR NPEEPATHTE B 8¢ A0~
TIUTHEHHE 10 9 NPOCTEM HHBECPTHPOBAHWEM. -

Kon H, (cucrema 842143). Jinn 3roro KOZn BOS TETPAzE! HMEWT IHAUCHHE
HA TPH COMHRU! Gonbille, weh TeTpans koxa JI, (OTCIOAR HB3BAHNE KoAS), M
ANA HEMO HE CYUIECTEYET USOHHCACHHEX SHAuCHIE! BECA, KOTOPLIE YAOBAETBO-
paan 6w (7.3).

Komea M (cucrema 53-21) w JI; (cHerema 75-31). DTH xoam oTaARgaloTes

OT BHIUCHATPAHHEIX KOJOD TEM, YTO JHA HHX HEROTOPEIE BECA HMEIOT OTPHLA-
TERBHOE IHAWCHHE .
B 8nHHCANTEALHBX MALIHHAX PAIHOTO HATHATCHHA “aille Beerg HCNONBEYY-

forea koast J, w 11, .

7.2. GopmanrLALIC TPABANE [IODAIPRANOTO CACKenun b J-Konax

Hna onpeneacHia GOpMANEHEIX NPABHN TIOPISPANHOTO COMKEHHN HHCE,
npencTaseHumx B J-xole, paccMoTpHM TE 0CODEHHOCTH, KOTOpHE NPHCYILH
ITHM KOJAM.

1. Hanuyne patpeiieHHuIX W 3aNpEIeHHLX RoMGHHaumis.

(osenenne Janpewennod KOMGHHAUNH TIPH BLINOAHCHHH Kakux-TO nefict-
BHH HAZ AHCTAMY CEHETENLCTRYET O BOSHHKHOBEHWH OLIWOKY WK e © HeoG-
XOOHMOCTH BBSCTH KOPPERTHPOBKY PeTYALTATA.

2. Mpn CROAEHHH TETPAN BO3HWKAET MIOTETpANHLI Nepessoc i, = |6 ame-
CTO NIOPIIPANNGTO Mepenoca N, = 10 . 310 IPHBOANT K HEOBXOIHMOCTH KOppeX-
UMH pe3y/LTara.

B camoMm fene, €C/H CKNANLIBAIOTCA YHCAE A, =44, .48, H
B o=bb . b, Tocymma C, =4, +B, n

Coma +bh+n_-ng, 74)
roe C, — /il paspan cyMMBl; W,_y — NEPSHOC W3 MITAIIEH TETPAIR, B, —— ne-
petioc & crapuyi Terpagy (n,., = (0, i}, n; =[0,1], ¢ =10},

Jlanee peenes NPABHAL CHOMKEHNA NPHMEHHTENRNO K Jl-Konam,

TMpH cnoxesws uncen b kone M, MOTYT BO3HWKHYTE STEIYIOWME CTYYRH.

L Mycrs a, + 5, +n,, <10, roe a,, b, — Terpaas koza J1, . Ipu cloxennu
B OAHHOM pa3pane uncha obpaoyerca cymma meHmue 0. Ecaw aeiicTun Han
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72 ity ¥ WaNI 8 J-wodax

PESpEIAMM TETpAnK NPOSORAT Mo NPABHNAM NPOHHHON apHmeTHRE, TO npa-
BHALHLLH PeaYNETAT NOAYIAOT (3 KOPPEKITHH,
Rphwep T.1. Carocire verpand g, =00 1 b, = 0101 np suawenns o, =0.
Pewehue o, =g +b+0_, =1001.
Crrsent ¢, =100),

I Myers o, + 8, +n,_, 210, 7. ¢, BGIHWKRET DECATHUHLIE NEPENGC W CyMMA
Aomxitn GulTs passa g, + b, +n,, —n, 10, rae 0, =1.

CBHISTENECTBOM TONO, YTO PE3YALTAT HENPABHNILHUM, Aansetca aubo no-
ALNCHNE SATIPETHRAHOH koMbunauns, ecni 152 4, + 5, +n,, 210, 6o norsne-
HHE HOTETP ra nep Ty ={6, 470 NPCSLITACT 3HAHEHHE QECATHYHOTO

wepeHoca na 6. Caenpmavensho, Tpelyerc Koppekuda pesynuTaTa 8 naHHol
TETpaS BBEACHHEM NONPABKH, pankoll + 0110

Npmpep 7.2, Cnowpts te1pamd g, = 0100 w b, = 1001 npy ansvennn m,_ =1,
Pewenne o =a +b+m, =1L,
Besanmia ¢, =1111 - san i C i, HAOD MCTH

Hit

*o110

(N =0101,
n

T. & peayaniay paecH 0101 & el FeTpame W ofpATODAH NEPCHOC B CTAPMIYIO TETPARY.
Omeaesn ¢, =Gl0LN, =},
Mpumep 7.5, CowHTE Tt o, = D1Y L S, = 00 opH sHxeeHm m,_ = | .
Pemehte. o =4, +8 +a,_, ={130001.
n
Th ItoTery T Tpeliyer  wopp P <, =000+
+0110=gh11.
Owmgem ¢, =01LL p, =1
IlpHMepL), PACCMOTPEHHLE BLIOIE, AAIOT BOIMORHOCTE CHOpMYNHPOBITL
CHENYKHITHE NPABILTA TIOTETPAIANOND CHOMKENHS YHcen & J1, -koge:
ECTH RPH NOMEMPAOHOM CRONCENHH NEPEHOC & COCEONION CRIGDIEY0 INERpady
ue gomaocaer (1, = 0), 10 PETRTOMEN CYMMIUDOUEDILR NE MPEOYEM ROPPEXIINE
KOpPERYUR PLIYTNAING ROmenpacnoz0 cRONCENRA Hymtes Jolaarienus no-
apaexy + 0110 mpetvemcn & ciyvae, ecan:
8} GOIHUKAEM NORIEMPAONN nepenoc & cmapugro mempady (n, =1);
) qoInuKGEm anpesiennan nombGunayun,
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7. B ik Hare) o bkt & sy

Yerpolictso, kotopoe pafoTaeT no cgoOpMYTHPOBAHHEM BLILS MPABHAAM,
HAZLIBALTCA OONODGSERONGIM DCCANIIMHLEN CYMMamopos ana Il-xoja (puc. 7.1).

]
N M 7] -gsn

Puc. 7.1 Cipymrypian cxess oiopaapamio o
BECATHUMOTD CymmaaTopa AR J1, - xosa

P PHM IPUMED CY POBAHHA ALY YHORT.

NMpawep 7.4 Cooasive wacrs A= 179= 001001111001 w2 =581 =103 1000 0G0 , s3ann-

camae n xoge [, .
Pewmenss. NMpexae peero np 7 f B INIEH Kipp
TAM, CAE TT0 HEOGXONHMO:

A= _ 00 Ol 100
Be* 101 1000 00O}

PR T TR TE T
G110 010 wohpasew
Ce 1000 0110 « 0000
Aners CTPENTA YKAIMBAST AEPCHRTY CANHHLL ZCCHTHYHOND DEpeHOcE
Ometm: C =360 = 1000 0110 000U, .
Mpw cAoREHHN Yncen 8 Kone J{; MOTYT BOSHHIGYTH GICHYIOIHS CAYUaN.
L Tiycrs &) <5 w & <5, roe g}, & — Terpanst ana xopa ]I, . Torpa:
ecit @ +5 + 0, <5, To peayasTaT cackenMa e TpebYeT Koppexunw;
ecni o) +8 +w,, 25, To pesynsTaT MONAZACT B0 BTOPYIC YACTH TAGANLL
KOOHpOBAMWA, I'Tie ¢, =C, +6 .
3peck heoSxonuMa KOPPEKUSA peayhLTATA Bhenenia nanpasxd 0110, Mpn-
AHAK ITOTO — TIGHIIEHHS JANPEICHHBIE KoMOunaumi.
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12 Pop g L exoxcenwr & J-xodax

LMy 25 nl <5i55a +8+a, 25,

Tak xak & = a, + 5, NPH CYMMHpOBAHHM Nonpaska we Tpebyerca.

S Myers g 25 M b 2%n =1, Torga:

ecaw 10<a + 5 +n,, <15, To pesynsTar TpeSyer koppekuMH MYTeM Bae-
newstr monpaskn — 0110, Taxk kak noasnseTcH 3AnpeweHtan koMOGHHauMS";

ecnume & +5 +11,, <15, To peayeTar e TpelyeT koppexumn,

Ipn noTeTpansomM cymmHpoBanvm 8 J1; -KONE pesyabTaT cyMMHpOBAHHS
63 KOPPEKUMH HOTYHBCTCA £0 BCEX CTYNENX, KPOME CTBIYIOMNY:

€CH 1IpH OTCYTCTBHH Repetoca B crapayic Terpany (n, =1) sodmnaer 3a-
npemcHRas komGHHALTHA, To TpeGyeTcr snecTi nonpasky +01{0;

€C/IH TIPH HaNHYHW ViepeHoca B CTAPUINO TeTpany (m, =1) BosHHKaeT 3a-
npeteHnan KoMGuiaLEe, To Tpedyerca sbecTd nonpasky ~0110 (1001 e of-
partias keune vt 1010 B nono/HHTEABHOM KoDE).

Tak kak nonpaeky SHBAOT NOMKHTENEHME WIH OTPHUATEALHEI, HX BRe-
HeRve conposaxaaeTcl Gnokuposkol uenell MEKTETPAZHONC NEPLHOCE B NOPH-
O KOPPEkENH peTynhiaTa.

Mpunep 7.5, Cnosnas wwcan A =010 01001110 s B =00011HO 1 HI, amscansic »
worc Jiy

Pemenwe Coavana
KUppexiHR

P ¥ ¥ P a JATCH OCY

A= 001G DIOO  1HID
B=* 00 1100 1Y)

C= OHD + DK + 1101

Peiyniral fosnyHaen O3 KOPPEKEIHH.
Omoem ¢, =DI0D00HEI0N,,

Tiprmaep 7.6. Chownme wiean A = )37 = 000100111101 w B =437 = 0100 HO1 12101, 3amm-
camiese B xoae fl,
Peucnne. Connpem

%, BTN

A= 0001 0011 110
8= 000" 011 1101
L R TITIELT
o119 * 0000 1010 nonpasnu
C= M1 i1 ol0D

* HCEMaNCIING HE TR0 ERY'ER BOTHHREET K o, + 5, +0,, =13, coran we Tpeliyercs mbo-
ARG IKHTIIBKY. TK K TOARNTEN PASPCMIETHRN KoM EHmnmm,
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B : ey N, =| H JANPCERCHHAY KOMORHALMA — EROANTCY
11 s HOM KODE; B

— nong [G111S
Omaem Cliﬂ-lﬂllllllulwm.

TMpw croesum Yucen » kope JI; BoIMONHLI CRCHYIOUIHE CITYHAM.

Mycrs a'=a, +3,8 =5, +3, roe af u b7 — verpapss pon kona J1, . Torna:

ecnn o+ B4n,, <0, T0 ¢f=a +3+8 4340, =a,+b +n_+3+3;
NN s . Bl

L
pesyLTAT TPEOYST KOpPEKUHM NyTeM BBEneiHA foripabxk —0011;
eonu o'+ 8, +n_ 210,10 €f=a,+5 +n,_ +3+3.
3nect BOIHHKACT DECATHUHLIA NOPEHOC, KATOPHI, N0 YCTOBHIO, £YIOCHTY ¢
coboil wects H30LNOUNLEX KoMOHHALMH. ChenosaTesHO, B JAHHOM CiTyvae
Tpe(yeTca KOppEKUHA PEIY/ILTATA NYTEM BBERSHHA NoupaEky + 001 .

Tpumep 1.7, Clomete wiens A=35=01101000 n 0 =28=0101101]. ranacannme o

xaxe 11,
Pewesne, Cuminng np P , 8 30SCH
A-‘UI!U HOOD
B=" 401 1M1
_ 1000011

OUIY + DINT  monpasxs
C= 1001 M0

Omoem ¢ =63 = 10010110, .
3aeck nonpasxy BRODATCA ApH Groxuposke ueneil norerpaniiore nepenoca.
Tipanuna ppeaenHa NONPadok MORHE CROPMYIHPOBATE TAK:

ECITH NP CAMKSHHY TETPAD HE BOZHHKAET Nepenaca (0, = ), To nonpaska
pana — 0011 (Wi gonomnenne + 1101); ecom xe BoIHHKAET TETPARHEN 118~
penoc (n, =1), To nonpaska paexa + 001 1.

AHANOTHYHLIM o6pasoM MOKRNG PACCMOTPETE PABHIA CYMMHPOBAHHA JUIS
apyrux J-konos.

7.3, TipeacTan/RIIHS 0OTPHUATEILALX Tnacen B [l-xonax

Mpepcrasnenwe J1-kona B paspannodi CETKE MALTHHE] MOXET OCYILCCTBASTLCN
1 gopme A100 c Jemcaposatnodi, 1460 ¢ TRasaomedt 3ansmoil. Mpw 310M oTpH-
LIATEABHLIE YHCAA AORAHM NPSACTAANRTECA B NPAMOM, OOPETHOM WITH DONONNK-

TensHom kanax. TMoaromy, e A =0, aya; ... 4, , rae g, — TETPAAK, To
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* 3 Mpec Ry whces 8 acodax

(A =l aay...q,;
(4l =183, ...4,; (7.5)

[A]n = I’ ‘_‘laz---am
roe 5_ - OMUNLNETHE 10 ¢ —]1 B0 BCEX TeTpAmAN; J, — AononHenwe So ¢—1 Bo
BCEX TETPAIAX, 38 HCKIIOMeHHem miapel, ana kotopolt ¥10 pononsetne po ¢ =10,
Hz npaswn npeobpasopanun (7.5) caenyert, 4to
a +aq,=g-1. (7.6)
370 o3RauAET, YT OnA JI-Konoe, AR KOTOpPWX BMITITHAETCR Ychobne (7.2),
oBpaThEIi KOA HQIYUAETCA HPOCTHIM HHBEPTHpOBAHKEM Hafopa TeTpan.
Mpumep 7.8, 1iafm  ofp I ] il eoaw B Eoie Q; AR TRoaR
A=-0,127 = -0,0001 03101 1By, .
Pemenue. Haocuosanw (7.3) [415 = L11101004 0010,

Hononwava  coonmumenwe  [A]; +97" =[A), . sl Eom:
[A]l, =001L00 101008

1ip {8 ¥ Py bn O0f OO KOS B KO~
e I, e Ip CACKEHHA QMR 3TON0 KOMR,

Onmem 1.0 = LITHEHIOLO0 1Dy [A], = LEHIOTHH 00H) g,

(pumep 7.0, llativn ofparaedt W Mafl koam B kope J, wm umcne
A= =045 0.007 1 10001 10k, .
Pemende Hwoonosamn {1.5)
(4] =1,1000 C121 COLL 101T;
{4], =41000 0111 0011 1100 (®
TipHGanmeiiine: SANIWNK B MIRUTYIO TETPaRy PPN 00p HOTD €018 § kD=
o [1, Be jpefiyel mopjexisn.
Omezm o fopuysty (8) AR HHAMERD.

Kon J[, 0TANYASTCA TEM, 4T0 JNA HETO HE BMTIMTMACTCA YonosHe (7.2), Dma
ocobiennocTh koA RAKNET Ha olpaiosanie oGPATHOM WIH BONOTHHTEARHONG KO-
A, TAK KAK HHBEDTHPOBANHE HAGODA TETPAX COHAURST TIGIYUEHHE ROTKUTHCHMA N0
2 —1=15. Cneposarensho, neobixogsmo yOpars pumnuy. OHH U3 HCnONEIYS-
MBIX JIPH T10M [IDHEMOR COCTONT 8 TOM, YTC BO BCS LNDPOBLTE TETPAIM WA B
xofe I, noGasnserca +¢1 10 w nocne Froro NPOBOAKTCY HHBEpTHPOtaHke Halio-
pa. Honyuennoe wiobpakesive npencrannseT coboit oGpaTHLIE Kon wHOTA,

Hpwsep 700, [hoayawrn ofparnull koa 8 some [, A wmcmn  A=-02%=
= 04010019 0110,




7 B i W) ch & ek

Peweune. CHavans a0 BCe TeTpans aodanmrerc (4 10:
000 0N OI1I0
+ +
00 011D OHID
oJo0 1011 1100

Thicae HuBepTHpoBAHIN 3TOTC RGopa Noayuscst [A]q =1,00130[00 0011, .
Omgem (A, = 41L10100 D011, .

7.4, Bunomaeane onepanuil cAoXeHNER M BLINHTAHAR THCEA
B J-Komax

Bee apadmieTiyeckie neiicTens & H-wonax SENOIHANTCS HAL MISpatIaMK 110
§OPMRALHbIM NPABITIAM NECATHYHO apnqmmnm owwynnponmuu philllg,

BoanukaromMe NPH 3TOM cneuwdw OCTH GpasHee
PACCMOTPETE HA KOHKDETH MX NPHMEpaX.
Mpamep 7.1, Croxprh B Koac [, va <y p HOMG KOAA YHEda
A= GHKOUOHHNO0I B B« 01001 HI0G0HID.
Pemenne. H e g ] JEOM KOSE R 41X D

CHRRERRCTCR:
[A]y = . O Okl glol
[8], = 0 1001 0l 0L

L& 010 o iol)
olHG  ¢ID MY i

[Cla = 0.+ 000) « 0RO« DA,
Omoem: C= D.stl'!lﬂll.'ltl:ltltﬂ(ll.I .

Mpumep 7,52, ChowuTe » kose [l Ha cymmarope o0pavioro koma wMcna

A= -0,0100 1000 011Y 8 B= 0,000 00H 110,
Peuweune. B NHCRA Np & ofif KORS W HX HioGpametin caxa-
EMERFTCN:

[Ale= 1 001 oot Dol
[Bii= LY 0l 0110 004]
0 1100 Ofl 0li0
0310 0000 0000  ponpeseH
[Cla= L+000 0T 01

1ipu xoppesiny B xoge J, WCHH i P wey pRX Ire j

Ovher IoNyuaeu DOCIE T pety 43 obp woas.
Omoem, = —0,01”00!000",,
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7.4 B ']

wocex & f-cooax

Mpumep 7.13. Caoxnv & rone [, B2 oy P 0 KOHA WECOA
A=—OH000 Y HA 00 101T - B--MM’IIIIWIUIOIL

Pewedwe. EBem pee aemers no npsesass, o {A], = LI11100101100 0100 . B nocnemsel
TETPALS WOIYMEHA JMIpCLacHEn Rosfunams, o o 5;

Y oppek-
M TTyTen BhcarcHHa iodpaseH 0F10:
0101
*one
OV
AHRROMHYHO JAA B10POTD THCNA {IOMYACK B | 1011, T H

= L 1H( 0010 110 10))
=f L, 11 0000 1101 HONy
o= VHID & 00H & 10H <= 0] |

* T 0000 Y1010 Y1010 nompasen
ICl,= L 110 0011 OI0D 0000,

Tip ofiparioe npeoly HOTO KoBe.
Omsem: € =~0,00011 10011000000, .
My p 714, C L]

pe ofpathors «oxa (cmevema J;) wncan
A= tLluomnuou,,ns --l‘.l.!It.ll)l)llll)!tlll,,fl

Peuienne. Crmars wicss Humeamacs 3 OOPETHOM KODE i WX MIDOPIKEHHN CKAARLDALM:

fiheme b oM ton ol
8 1M 11 opit

0,1—'10!01— ﬂllﬂg-!m
0000 * 1010 ¥ 0110

IC],,- o 00 0000 11M0.
Omeem [(h:ﬂ.ﬂﬂiﬂmlllom<

Mpumep 7.05. Cromute B wone [l, B2 cyuMSTope OGPATHDMG KOZA MMENE
A==01011 110001111001 ® & =0,001 1100010011000
Pemen e, Cimwana 3anceiie B OpaTHOM Knge H 3ATCH cunaamnes H3o0puscim:

J].,s= L 0100 00pY 1000 O1H)
2] !000 1M HO

111 10+
G amt 1|m F o011 0011
Fle= 1 0100 100 0400 00¢).
[ipH BECNCHAN TIONPAROK HEIH WCKTETPREHOND NP  Te—  otp e
TIONPERKH BHOCATCS B AHpe nomoxsexms (1104).
Owmaent ('=-0,l|)||0“0|0"1100&‘

PaccmarpesTheie BENIIe NpHMEPLE BMNOAHEHH oncpalli chroxenss & Jl-
KOIAX 1K3BOARIOT COENaTL pAL ofuirk 3ameyatiil; KoppekiHa PeayINTaTa MONET
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OCYINECTRIMTECA ARTOMATHYECKH JTHGO NPOTPAMMHEIM YTEM, JHOO © MOMOIEIY
annapathuX cpencts. [epesil MeTon NoTpebyer paspaborkn cneunamtoro Gio-
KA YNPammensa, a gTopoll — YOIogHeHWN cxembl coGCTRONHO cymmaTopa. vy
sanauy paapeloramk petiiseT & ROHKPETHON NoCTaloBKe B IABHCHMOCTH o Tpebo-
panmil. Ha NpaKTike wawme HCMIOALIYETCH CXEMHBII METOD KOPPEKUMH.

Mo HENGHEMHLIM BHUUE NPARKIAM PEANIIYICTCA ANTOPHTME CAOREHNA
{BLIYHTAHMN) YNHCEN, TIDERCTAMTEHHLIX B dopme ¢ dutkcHposannoll 3anamolf wa
CTICUMANLHLIX RECATHYHMX CYMMATOpAX.

Jina DecATHUHBIX WHOET ¢ TLTABAIOWCH 3aNIATON WCaNbIYIOT TY We Metoai-
KY, 4TO M ONA ABOMYHLIX YHCEN: NOPAAKH YHCRT NEPEN CIMHEHHEM BLIDARHHEA-
I0TCA {MEHLLIOMY YHCITY [PHCEAHBAETCA NOPAROK GONLIIEID YHCNA) M MO OKON-
YAHHH OTICPAUMH NPOBOIWTCA HOPMANKIAUMA pesyasTaTa [lpu srom co eropomm
MAAAIIHX PAIPANOE OTEOANTCA NOTOAHHTENbHAN TETpand, HCMONLIYEMAR 1pH
CHOBHIAX BIPABC.

7.5. ¥maoxenne Tmcen B J-woaax

Brinoanenve onepauMii yMuoxetsa 8 Jl-xopaX NpHHUMEHANEHOC DPOBOAKT-
A Mo Kaccuyeckoll cxeme;

YMHOKEHHE YHCE CAOANTCE K NOCISAOBATENLHOMY CYMMHDOBAHWIO 4aCT-
HEIX NPOHIBENCHMI, NONYYSHHELX DPH YMHOXKEHHH MHOEHMOND 118 DUCPEINIYIO
wHppy MHCKHTETS. Tax Kak Koxans UMPPE MHOKHTIA NPERCTABNNETCA B BHIE
(B.ByB:B)),» THE [ — HoMep Paipana, YMHOMENHE COTIPOBOKINETCA PaciHppos-
Kol IHaYCHMA Oucpennoll TETPADM MHONMTENS M CHBHIOM Ha HeTLIpe paipapa
cpazy. Pacumiposky MOKHO OCYDIECTBHTE paiHMMK criocobamu. Tlpocrefhmmm
ApHeMON SLTAETEN NOCHCHOBATENLHOS BLIYHTAHNE SHHHMLIN MY ZHAVEIHN TeTpa-
I A0 NONYSSHHA HYA H COOTRETCTEEHHO NPHOBRNCHHE MHCKHMOrD B CYMMAaTOp
Ha kaknom TaxTe, [pw YMHOKOHME HA CYMMATOPS DPAMOTG KOAA HAZG TIpeay-
CMOTPETE ROTKUTHHTEALHYIO TETPANY HAa CIyuajl MECTUHOMNO IIEPeONivHIE,

Mpaisep 7.06. ¥ [ pe N KoBA (k0 11, ) yecea
EAly, = LEO11HIO);
(2], = 000100100,

Pewewnec. Mph ysHOREHHA HCROMAYIOTCE CYMMETOR IPW0TD KON 289 K08 [T, Hu ipH
TETPREM H PECHCTPM W KBS TETPAAM. 3

{; HOCT P » 1ol 12

TTpH yMHORSHIH & #08¢ J1; BHATHY TETPAR MOSMO 0Ty c 0
CHCTHHER,

Omeiny: [AB],, = 10000 11101HIDIHID,
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2.5, ¥Vawoomenue sucen o fl-eodax

TeGnwus 72
CYMMETOp Perwcrp B8 ITpussedane
0000 (000 GOOU oo glo0 W.TL.CM = 0; Pri = | 3),,; Prd = {d),,
* o1 1100 ~oo0s
LLITREG oMt
* oot 110 " 000t
101 0100 oo ABREHI veTpank &
* oot 1100 “ ooot_
000k DOOI YOO L]
* oo 1ol " oo
0000 Kooy minmiza
00 0100 1110 Caone Ra yeTape propaas
HOU0 . 0001 K100 1110 pHY
001L 110N (o)
1011 60 )] Altanin terpa by
* ou 1toy oo
o0 Yoon 111G [0 Konen anamsn
o 1w Capwr 43 YCTHIpE propunh
Koten

B 5ek0TOPHIX MALLHHAX EIHHON CHCTEMM TIPH YMHOKSHNH JECATHUNMX YH-
cen g koge Ml HCNOABIYETCA METOR YCKOPEHHA ONCPAUMH, NP KOTOPOM BCA
ONSPALHA CBGANTCH K TOCENOBATENLHOMY BUMKMIHCHHIO CAMGESHNA HAH BuYyH-
TAHHY HA CYMMATOPE NHIOTHHTSLHOND KOME B 3BHCHMOCTH OT BRTHUHHL a4e-
peanoi undiper wHoxaTENS (Tabn. 7.3)

TaGavua 73
Onepeanas wwbpa [T —— Ouepenias wdpa Btia onepaiuar
[ ] 3 +24424404
1 +l4 & 24-24
2 +24 7 S2A-14
3 #2444 L] 224
1 +34424 9 -iA

Takuu ofpadtom, IPEABAPHTENLHC BOMKHE DUTE MOZTOTORACHE! MHOKHMOS
H yagocunoc MamkeMoe. Flpu sTom ecnu npeaunyman uugpa Guna Gomue
FATH, TO neliCThHe HA QUEPEANOM LLaTe HAAC YBENHYNTS Ha + 4.
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TIpH YMHGREHHH NECATHYHLIX YHCEN HACTO HCTKMTLIYIOT JPYrHe DPHEMBI,
AOWIHE YCKOPHTD ITY OTICPALIHIO, HATIDHMED, NIO ophy/iam

AB=ZA£,OCJIIIB = WETHOE WICHO,
2

B-1 27

AB=2A—2—+A,echB — HEWSTHO® YHCIO,

eiicTang p cooTeeTcTai ¢ (7.7) MOWHO PACCMOTPETE HA TIPHMEDE JSCH-
THUHRX  yicen:  35-42=2.35.(42/2)=70-21=140-10+ 70=280-5+ 70 =
=560-2+280+70=1120-1+ 280+ 70 =1470.

Tpy NBOHYHO-NECATHYHOM MDEACTANIOHHH uHCEN Tipwem (7.7) Moxer
GuiTh YyNpoweH, TAK K&K YABOCHNE YHCIA OAHAYAET CIRMI MISHO, & NeleHie
na 2 — cpoenr enpano, Tak KAk cOBHTH NPOBONATCA HAAL NBOWYHEIMH KOMAMH,
TpelyeTca KOPPEKUWA TETPAL Ha KaknoM ware. Koppekrupywinue nonpasku
onpeaeamoTea Ana kakaocro J-xopa. Koppexuss shimoanserca Toraa, koraa
fipPOHCXONMT CABMI €nMHEUE! W3 kpaliHero paspaaa naHHoil TeTpanw B coven-
wiole Terpaay. Hanpumep, ana kona JI, koppexTHpyiomas TIONPaBEa PaBHA
+0{10 nas Terpan mHoxHMoro w — 0011 (waet +1101) pns TETpaAN MHOKH-
TENN.

Mpumep 7.17 (ou. {199 Yeosaows uncna 4 = 001000 » B =000 X1 metaxom (7 N m
wie [, .
Peorcune. Cxesd ysHDEHHA BECTREHT CRCAYIONMHM OlfgHson:

Hmmwmwp
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Kopew,
Ohmpem: AR = DI 0000 O 1000,

1



7.6, Qenenun ancen 8 [l-nodax

7.6. Jenemme amcen B Jl-Kopax

Jenenue DecarHuHLN YHoen B J-KoBax sLINOAHSETCA METOA0M MOCHTEqoEA-
TENLHOTO BLIUHTAHHA DENHTONA H3 ASNHMOND HA NEPEIM Ware H M3 OCTATKOD —
HA NOCTENYKHUHX waraX. BaudTadde Ha KEKA0M LANE NPOBOINTCS A0 TeX Nop,
NOKa He NOAYYHTCA OTPHUATEMLHEN ocTaTok. Kakamit pas npM noaysenuyn no-
NOAHTENLHONO OCTATEA MOGABNAETCA SOHHHUA B CIIELHANLHEIH CueTUHK, rae Ha-
KAITHBACTCH OwepenHas uHdpa uacTHOro. JaTeM OCYISCTINIAETCA CABHT HA Ye-
TMpEe HDBOHMIBX paspasa W npwbasnenpe NEnHTCHA 30 TEX NOP, NOKA He
noAyYHTCA NonowHTeNsHbii ocTaTok. Komnuectso croskennit (Ge3 nocaennero)
ABNFETCA ZonoanenneM cooreercraytomedi uwdipsl vacrnoro fo 9, yro aHocHT
Cfl B CHETYHK OMepenHol uMDPM YacTHOTO.

Taxum obpasoM, NPOUSCS NENSHHA COCTOHT H3 PALA NOCNENOBATENLHO Y&~
PEAYIUIHXCE 1HAKIOR CAONKEHHA H BHYNTAHMA ¢O CABHTAMY. 3HAK MACTHOID NO-
MYMAETCA KBK JIOTHUECKAA CYMMA (0 MORYAI0 2 JHAKOR WHCEN.

Boe neicTBHA pH BLINOAHSHHH ONCPAUMH JCICHEA DOMKHE! OCYIECTR-
MATLCA HA CyMMaTope aoitonHwTeashoro (ofiparworo) xops, paSorakmuere no
NpaBHNTAM CIOKEHNA — BHYHTaHHA cooTeercTRyiowera ll-xoaa.

JI8 pOCTOTH PACCMOTPHM NPHMEP REAEHHA B RECATHUNOI! CHCTOME CYMC-
Aenua, te npuieran K NpeACTARNCIHI0 YHOEN B BHAES TETPAL.

[ipamep 718 Pagcnmve micao 4 = QU54675 wa B =4.550.
Pemenpne ¥

1llar L fhcynwe PobIOe Bor CCIH P ALl Wk pamew
WY ANY 150 AWPAGAT HBACTCA CHTHAN HPCHMAIMA, CCAM OTp Hul. TC N CABNI 1
oAy 1 Ipany
I} snina cuyHAC DONYSALICE DT it p P ToMEO Hp
T b RCCl
Hiar 2 1534675 CM=0
~ 55000
99675 CUm=Q+1
T 55000
METS CMm)sd
~ 55 000
{hramok <0 W™ =2
War 3 9675 =9
+ 3500
95175 CUm9-}
3 500
Ocraiox >0 0eH =8



! B i D # yugh

War 4 00675 CH=D
g
_W CY =41
530
Ocrarox: <0 9375 Ci=lnma
Omgeny C = D28Y

AAropHTM RECATHUHONO NENCHHA, NOLCCHEIR PACCMOTPEHHOMY, HCNOIbLIY-
for b Matsnax EC DBM.

Ana yexopenns onepauMM HeNCHWA MpUMEHANOT TIPHEMB, AHAMOTHuHLIC
npHeMan, YRoTpeSaTeMBIM UL YCKOPEHHA BLINOANEHUA ONICPALHH YMHOKEHHA.

Ilyers A — peastmoe, B — n , C Npeasonomum, ure
YAANOCH OTHICKATL 4acThoe 6 aife C =0, ¢¢,...¢,. Torpa
AeBe; 27 +¢,-2" 440, ")+ R,, (7.8
roe R, — OCTATOK OT DENEHHA.
Myeme R, =0. Monoxmum, uto ¢; =1, ¢y =¢; =...=0. Torma ocTaTox Ha

nEpBOM ware Ry = A-2E.

Ecrn Ry 20,710 ¢, =1; ecnn R, <0, To ¢ =0. B nocneaHem caydae poc-
CTAHABAMBASTCA DIPEObLAYMINE NATOXHTEALNME OCTATOKR, 3aTeM GpHHMMacM,
uro o3 =1, 8 ocranbimte €, =0 nT. 4.

QcTtatok na molom uare

L]
R=A-BYe 27, (7.9}
-]

Takmm oSpaaom, NpH MEAeHHH DECATHYHEX YHCen, JanaHnMy B M-xone, pe-
TYNETAT NOMYHAETCA B ABOHYHOH CHCTEME CHHCICHNA.

Mpnmtp 7.19. Hukion ancrios or s 4= 0,2415 Ha 8= 05200,
Pemenine. JI1A HACAAJHOCTH WMAOIHEM 3TOT MpHMER & aecatwol cncreme cyncne-

WHA £ JANHELK) PEIYNIATATA B ABOHY HOM KOAC, Hp B, 4TO PH REP K odlp
HoMy JI-EgRY BEC OEDANMM WRI ACCHTHIHBM Symyr BEA [ I
Froro fexons.

LE] HOCT Bl 1 nencHux xasa B Talimie 7.4,

Ompem. Cuth0511.

Tax Kak npH cOBHTE uMcen, NPENCTABAEHHEIX B J-KoAb, NPHXOANTCA BRO-
AHTL NONPABKH, TO INA XPANCHHN HEIHTR/IA UENSCOOGPAtID HMEHL CAMOCT O~
TeALHLIE CY g, 8 POM RPH NEpeHOCS SHHMUL M3 oaLG TeTpajL B
APYTYI0 ABTOMATHYECKH BHOCHTCN NONPABKA.
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7 7 Hasxevewwe xacdpamwore kophn & J-xodas

TaGanua 74
NenArens AR i-u are Cyumatop Tipcamio
0.5200 _02a25 W.IL
02600 02600 | §.27; CMm[CM)-B-27':
‘9.9823 OCTATOK OTPHUNTCAVIN ¢ = 0
06,2600 noccraHomRshme K, |
o,1300 -&.’;’?.3 BT CMm[CM]-8-27:
—— OrTATOK fonodmTeNkamll o =1 L
0.06%0 01125 2
T0.0650 B-2%: CM={CM]-8-2"%:
0,325 00475 OCTATOR JIORORHTETIRN ¢, o 10
0.0162 T0.0323 B2, CM={CM]-B-27*;
" 40150 OCTATOR THOROAMTEALIN £, =1 ;
To0162 B-2%, CM =CM]~ 827
0.0081 99938 octaro orpsutensant oy = 0
*o,0162 woCCTalORNENRBE R, ;
0,0150 44, g,
~0.008} 8- CM = [CM]-8-17;
0,0069 OCTATOK NOROSHTEABHN o, =]
HT.A Komen,

7.7. Hipnevenne KpagpaTaoie Kopua B J-xogax

B ocHosy anropHTMOBE HIEACUHSHWA KBAIDATHOTO KOPHE B DECATHYHON CHe-
Teme MokeT OLTs ¢ HEKGTOPLIMH YTOMHEHHAMM Noloweka gopuyna (6.8). Ecam
A8 DEONYHON CHCTEMB CHWCIOHMA B KAYECTR® HYJNeeoTo npHincensa Gepyr
penunHy ¥, =277 e E(mf2) — uenan wncTe uwcna mf2, 8 m — waw-
GOnbIKH NOKAIATENL CTENEHH OCHOBANHS CHCTEMBI, NPHCYTCTBYIETO B 33~
HAHHOM YHChE, TG AR DECATHUNGH cHeTeMM npasiaheeil BmGop Hyaesoro
NpUGIIKENHA GIPENENSET YHCNO WTepauUNH, ReobXanMMEDX ANS NGTYHEHRHE 3=
natHoH TounocTH. Kax HIReCTHO, TOMMOCTE PE3Y/TLTATR OTPANHYMBAETCE WHC-
NoM paspaaos cy pa, hi pom nposolwrca neiicrene, Tax, nanpumep,
SCNH WMOSTCH TUECTHPAIPAAMLY CYMMATOP W 1 LIATE / DPOMEXYTOMHOE JHAYL-
HHE pE3YNLTATA ), WMEET OIHY BEPHYIO UM$PY, T0 MOKHO NPEANONONMTD, YTO
¥,.1 GyneT nmeTs nio kpatineil Mepe Jpe BOpHLIX H OZHY COMMUTENbHYIO LMD,
DAS NONY¥eHHA KOTOpHX HCNONE3YETCA NATH paspafon cymsaropa. Jing npo-
BEPKH H BHABNOHHS NPABTLHEX LGP HEOBXOIMMS NOAYUMTE HX HA (f +2)-M
ware. Ho n3-3a orpassmeniocTt pazprinol CETKH HA TOM LHATE MOKHO NATY-
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. By wad o « Pppotix

4HTH Tokko TpH tppel. Taksm ofpasoM, Ha WECTHPATPAAKOM CYMMATOPE A
PE3VINTATE MGRHO NOMYMHTE ABE BEPHBIX H GINY COMHMTENLHYIO pppsr. H3-3a
IToro oBCTORTENECTRA HTEPALHOHHMI METON HAXCIKSHIT KOPHA ABnneTch lic-
uenecooOpaTHEIM ONA NEOHYHO-AECATHYHOTO NIPEOCTARNSHUA wsicen. PaccMor-
PHM HECKONTBKO HHOI nomxon.

B AcCATMUHOHN CHCTOME CHHCICHEA QETOS YHENO MAKHG NDSNCTABHTE B AH-
D€ CTENEHHOTO TKUTHHOMA TKy OGHOBAHHIY [

A=a 10"+, 1,10 +a,-10".

Knappar uscna 4 MoxHo SATTHCATE Tak:

A =@ 0 w20, - 10%a 107 L+ a 10+ ay )+, 107 4,
ety 104 g =gl MO 4 2a(a, 00" 4 4104+ a) +al, 107 4
+2a, 4 10710 10" 4 e 104y + 4 0; 10 4
+ 22,107y 107 + @ - 10+ gg) + & 10 +2a, - 107 (g, - 10+
+2)+al-107.10 + 24,104, + 4],

rie 1 — moboe nenoe YHCTa.

PACKpoSM b 3TOM BHIDAXKCHHH cKOGKH W CrpyNIHPYET Snenk no yGhnato-
HUHM CTETIOHAM: .

AP =l 107 wa, 10720, 10 12, 10 Y4 g, 10 (20,107 4

+2a, 10 wa 107 4 a, 107020, 0"+ 104

et (2, 10" + 20, 10* & 420, 104 a,).

3nech Ha KampoM TOCIEAYIOIEM ITANE conepamMoe B I-fi cxolike oramua-
€TCA O CONEPAHMOTC CKOGKH HA NPSALIAYINEM FTANE TEM, YTO MMEET JIOMOHIIN-
TensHue charaemme g, ,, - 10°77 W g, 107,

Ofoanaunm ckofiky wa KamnoM rane uepes b, w npumen b, =0 w
a,, =0, Torne

A = (b, +a,,-10" +a,10Ma, 10" + (&, +a,-10° +
4,100 a, 10w (B + g N 4a 10 e, 107 % 1
vt by + a1y 107 £ 1, <100, - 10+ (B, + 13 - 10 + a1 )ax,.
JAHHOS OTIYINCHHE BOIMANKHO, TAK KAK IICPROBAYANBHAN JANHCE HCsa A B

BiAiE CTENEHNOTD NOMHOMA NPEANOIATAET, YTO YHCN0 A HE MMeeT crencnel,
Sonsumx uem A,
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7.7. Hivenpweaus xoodpaowiozo sopns 8 J-xodax

Brinocs w3 cxobox &, obuime 008 CROOKY MHOAMHTENH, NOAYYHM

A =5, 10+a,,-10+a)a, - 107 +(b,-10+a,-10+
+a, e,y 10 g (B 104 gy 104 gy )ay.
OxOHYATENEHO NGTYHM

A=Y (104 a, - 10+a)e 10", (7.10)

e ¥, — xosfdmusrenr npu a,,, - 107 1. e, nanysennpiii Ha NpemizyRIen
Irane.

ANropuTM pyuHOTO BEMHCTEHHA KBAIPATHONO KopHA NO DaHHOR dopmyne
MONHO HPENCTABHTE CAEAYIONHM obpazom:

1. MposecTH ABAIN3 ABYX CTADALMX pa3panos YHCAA A?, naiimy uncno a,,
KBaapaT koTopore Haubonee GHEKG NOOXOIANT K MBYM CTAPILHM PEIDATAM YHC-
na A%, ocTaBancs MEHEIE NOCACANETD,

2. MposecTH BEMHTAHKE W3 CTAPINX pazpanes A2 KepaapaTa Yucaa 4,.

3. Yamonre wmeno a, .

4. CHsHHYTL OCTATOK OT BLYHTAHMA Ha JI64 patpAna BIESO, A BETHYHHY
2u, — HA GAHH pAIPA] BACEO.

5. llpMancats clpaka of OCTATKA RLIYWTANHA QBA CAGRYIOUHX CTAPIIHX
paspana uncma A7

G, 11poRecTi alain3 NONYYEHHOTO YHCIA HA PABEHCTBO HYNY,

7. Ecin nony4eliBoe YHCIG HE PABHO YO, TO, BHANWIUDYA &1o, HallTH Ta-
Koe 4, , korapoe, Synyud yMuomenne™ ua (2a, 10+ 4, ,), BacT B pe3yALTATS
HHCHO, MEHEIISE LIONYHSHTIONO BA TATOM LWare, #o Haubonee Gamskoe k HeMY no
sHaueHniD. Elepein k1. 3.

8. Ecnm npst axanwze B 1. 6 NonyueHo PABENCTEO, To nepefiTH K n. 4, npea-
RAPHIEILIO NPHOKCAB CNPABA OT d, HYJTh.

9, lloce Uy YeMHE KONHYECTRA HGP, pasnoro nfl, npel:ptnm BLYHC-
netHe.

lph anaonie 8 (L |, 7 MOXHO HCTIOTE30BATS CRAROYIOUEE cODGpIECHIE, B0~
M 1OCHENOBATEARID PACCMATPHIRTE KRANPATH yHCed or ) no 9, To nepexol or
KBAZIPATA OMILOTO YHCNA MOAMHO NPEACTABHTE KAK NPUOABASHHE K YIKE HIBECTHOMY
KRASPATY OIPenSNCTHIONe YHGHA, KOTOPOE MOMHO ONPENSIHTE H3 (OpMYNbs
e=a’ -8 =(a—b)(a+b); ecan a=b—-1, 1o o =b* +(a-b)a+h)=b'+
+(a+ b)), roe g - NPEAMAYHIEE WHCITO, BO3BEREHHOE B KBANDAT.



7. 8 payws wad ~ o yngp

Janumii METOA NOZBONNET TIOBLICHTS TOMHOCTS Pe3yAbTaTa, Ha wectupas-
PATHOM CYMMATOPE MOKHO NOTYYHTL B PESYINTATE NATH TOYHLIX WP, TAK KAk
He BCE YHCAO BO ApEMA BRITKYTHEHIHE HAL HHM JelcTeMH PaclionaraeTcy HA CyM-
MaTope.

K HERoCTATKAM METOLA CTHOCAT NOBOMLHO IIHTENLHO® BpeMA, heobxonH-
MO 11 NOTYHCHNA PE3yAbTATL

7.8. Mepenon uncen p [l-xon

PaccHoTpAM nekoTOpbie BONPOCH NEPEBONA NECATHUHLIX MHCEN, IPEICTAS-
NonHLEK 8 Jl-Kone, B NBOHYHYKY CHCTEMY CHHCTENSE,

Tiycrs sanano pecsruubioe et A = dydya, g, , DECATHYNAA unppa, KoTo-
pas sonmia SuTL npeacrannens 6 Jl-kope n Bung g, = {eiojaia)), .

Henomays pasencrso 10=8+2=2"+2', moBoe aecariunce penoe wnc-
JIG MOYRHO SANHCATS KK

A, = (e el el 20+ 2' )+ afafefal)2 +2')+
+olSaluiy2’ + 2')+ alaialal).
Vanomenne ua 2% oonaunet caBMr ZBOHUBORG Kona Ha k paIpaios Bichs.

CrienosaTeNsHo, NEPEsON CBOAUTCH K CHABHIY COOTBETCTEYIOLIHX TETPAn M MX
MOCTEAYIOUEMY CYMMNPOBAHNW, 370 CYMMHDOBAHNE MOXET GLITh BLIOHEHO

TO CeAYIoueil cxeme (an YSTMPEX pAIPATIHOTD YHCAA):

ol w Jor [w | |w o Jor [of [@ | |« |«
o [e | ox Jof |of Loy al (a0«
o o7 | for | a5 Jar)ar|ar] a
e jor Lo [erfal|arfay|a
& oy | ot |or|or]e|a
o e [ o5 ey ] g
o | o) | oy | o)
o |aT | of
o
12 4] 10 9 3 T L] - 4 3 2 1 L

B cxeme HeKOTOpEIE CHMBOIM BCTPEHAIOTCH MHOFOKPATHO. TaK KaK npH me-
PEBOLE OCYLISCTINACTCA CYMMHpOBAHWE NG CTONMTHIAM, TO TApH OOHHAKOBEIX
CHMBONOR BAAYT e AHHHLL NEPSHOCA A COCEIHNS PRIPATM.
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7 & Hepesod wuces ¢ J-wod

Takum ofipazou, nepeson ywcaa B Jl-kone oCyIeCTENRETCA MYTEM CYMMI-
POBAHMA NEMENTOR TETPAA MO CTOGLAM C Nepeaavell COOTRCTCTRYIMHX epe-
HOCOB,

{lopofintte cnocolist Nepesoga peaRHIoBauM B MawWWHAXx EC PBM, s~
nax dwpmnt «[BM» ¢ . o. Tper paspalorke cxem NEpesoIa MPHAGANTCA PEIaTS
BONPOCKT COIMAHHE CYMMHPYIIENG YeTpoHcTsa Ha MIOTO BXoxos. TIpH Nepebo-
e, HANPHMEP, BOCHMHPAITAIHONG AECATHYHOTD YHCTA KONHHECTRO CAAraok WX B
cTonGile OKAILIBGETC pABHMM 13, IHANUT, HADG HMETE CyMMATOp Ha 13 B0,
PeanisonaTs TAKYIO CXEMY MOWKHO ¢ MOMAULI0 MROTOCTYWeHUATMY cxeM. [Tpu
oM BOIHHKAIOT JOTKVIHHTEIRHMES IANSPHKN CHUTHAAR, HTC CHIKAET CKOPOCTS
Nepesions YHCAT.

TMepenon uncna K3 gpodvHOH cHeTEMBI cuscnenin B J-koa MaxeT ocyue-
CTBNATLCY PASHLIMW i B PLIX CAYHMANX ANA pASA MOCACHORE-
TeNbHLIX onepauri Hag NEOHYHLM HIOGPDKEHHOM YHCAA MOWET GBI HONONL-
3083HA CAMA BLINHCAWTENMMEA MALTHHA (HANpHMep, ZeneHHe €a uwcno (010
USABIX OBOHUNBIX YMCEN; MECATHYHLTE LHGPE NANyHMIOTCA hocnSHoBETRTMHO
onma 3a Apyrod. [lpu ApoGHLIX qwMenax 3TA ONEDALMEA BHOCHIMENRETCN TAKHM
obpazom, uTolu NpH yMHoKeHHY Ha yreno {010 MokBo 66110 NoMYWHTE COOT
BETCTRYIOUIHE LGP NECATHYHLIX ApoGel).

ANITOPHTME NEPEBONA HHCEN H3 ZBOHYHON CHCTOME CUncnenwa B i-kon
MOTYT Gu-n. PEATHIOBAAE! CXEMWLTMM HUIH NPOTPAMMHMMMH cnocoBamM. Cxem-
HLE peRonA M s yiscen B M-gon win w3 d-xoga 6 psoMyHyio
CHCTEMY CHHCICHHE i OOPATHO BECLMA TIEPSNEKTHEHM.

Jamamue AtD caMNGRMTROAR

1. KAEMC KDMOI o mnm woqon Jg, g, s ?

1. Npeofipasorats. wwene Aa—ﬂ.ﬁsw B A0TWERENTEMLHEN Kon & konax f1, w 1.

3. lipeofipasonais wweno B = -41234 » obprrucsi mom o voazo: 1, b A, .

4. Crowrs uicin A =-0,6315 W 5 =0,1234 o cymmarops mOnMmHATCTLON kKoas B voac J1, .

$. Crozwe amcnn A w06315 0 8= —0,1234 ma cyimiarope ofipaymoro ko s koxe Jl, .

& Crowmurs ey A= 01243 w 8= -0,1246 macy P koo s woae 11,

7. Hepemmonrm, unces 4 =012 H B =03 1 cysmrope npssone sowa » koae J, .

8. Pramemsrrt wicnp A = 03246 v B = (13 mh cysMBTOpe Zoh0 AN TEALHON KORA B KOBE 113 .

9. ThepemnonTs, wicoh A=0146 n F=0178 yoxopesum weronod no (7.7} & xoac A,
{eyMmarop ofpanBmio Keaa).

10, Heeow. ananpamiest eopens. Ko et 4 = 014411 wa cysmarope ofipaTmore k083 B Kooye
a,
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8, KOHTPOJIb PARBOTHI IIRGPOBOTO ABTOMATA

8.1. Kopnposanie HEGOPMANHE KAK CPefcTBO 0decieeHHR
ROUTPOAA paloTi ABTOMATA

Kogm kax cpeacTeo TalHonscH moasuancs & rayboxoét apessoctn. Hi-
PECTHO, 4TO ewe ApesnerpeveckMil weropwk Ceponor 1 V B, 0o K. 3. NPHBOAKMN
NpHMePbI NHCEM, TIONATHLX MWL Anpecary. CoxpeTnas mGyKa HCHONEI0BANACH
10nwem Llesapers. Han cospaniem paviHynpix cexpeTHix WiMgpos paGoranu
TAKHE HIBCCTHME Y4eHue cpenHesexkonsn, kak D. Baxon, 1. Kapaano w gp. No-
ANTATHCE OYEHE XHTPME WHGPE B KOAM, KOTODME, OINAKD, ¢ TEUESHHEM BpeMe-
HH paciimppOsLIBAANCE H NEPECTABANH OMTh cexperom. IeppriM xonom, npen-
HEIHAMCHHMM AN Nepenaiy cooGuennil no xasanam ceass, Gun kox C. Mopae,
copepxamiil pasHoe KOTHYECTEBO CHMBONIOB 1A KOAMpoeanHa Syke U uwep. Ja-
Tem noaswnea kol X Bono, Henontayemull @ TenCrpagHK, B KOTOpoM Bce Oyk-
88 WK UHPM CORSPRAT CAHHAKOBOS KONHYECTRO cHMBONos. B kayecae cim-
BOMOE MONET BLICTYNATE HANHUWIC WIH oTcyYTCTeHe (npoden) MMnyanca e
ek TpHuecKol nenH B DaHHLIH MOMENT.

Kopn, HeNoasayiomMe 188 PASTHYHBX MeMENTADHEX CHIHANA, HEILBAIDT~
G JSONYHNMI. JTH cHIHAM YaoGuo ofosnavars civsonadu ¢ u 1. Torna ko-
nopoe cnoac GyAeT COCTORTL M3 NOCSNOBRTENLHACTE Hy el v eaHknl,

Jleonunoe KOAMPORAHHE TECHO CBA3ANO ¢ MPHHLHTIOM CRINGIIOMUNE, KOTO-
phail p yeTca 6 rpad weTone NpelcTaBICHHE ABOHuHOH BIdOopMa-
LHH B pHaE Tpadon.

B ra. 1 w3 GonM pacemorpenid ofnse M KOHKpETHEIE BOIPOCH KOLIpona-
wia HigopuaLpH B padpoBo asToMare, OIHAKO ITH METOOW CaMM 110 ¢eGe
eue He ofecNEYHRAIOT MABHALHOCTD BMIITHEHHA TOMO HITH HHOTG AIropHTMa.
PaccMoTpeHbie pANCE BATOPHTME BMWIOMHCHI APHGMETHHECKHE Ollepaubil
obecneusT NpaniTEHLIL PESYIMTAT TONLKO B CTYHSS, cnil MambHa paboraer Gea
hapyuetuil. [IpH BOINHKHOBEHWH KAKOTO-THOO HADYLICHHN HOPMAabLHOro
PYHKUHOHHPOBANNA PE3YIMTAT Gy neT HesepHbiM, OIHAKO TIUTRI0BATENE 0f JTOM
HE y3HaeT, ecau He SymyT NpenycMoTpeHl MEPET, CHIHAIMIHDY KUK O TIoABNS-
HMEt ITMOKH. ChesoBaTensHo, ¢ olnoll CTOpOHLY, paspabOTUNKSMN MALINHM




&1 Kooup

poy rax e oliecaruenug xonmpons

ot GuiTh NPeAYCMOTPCHE MEPH 111 COVBANMA CHCTEME! OfHAPYKeHNA B03-
somHOlH oWwHGKN, a ¢ DPYroi CTOPOHL, AONXHE GMTL NpopaSoTAHL MepM,
NOTBONIONHE HCNpABHTL OTHOKH. DTH BYHKLWH CHEOYeT BOVIONHTE HA CHC-
TeMy KOHTpONA paboTer ushposoro anToMaTa.

Cucmema KONMPOIR — COBOKYNHOCTL METONOE H CpencTs, olecneursan-
WHX ONpeeneHHe NPABHALHOCTH PAGOTEI ABTOMATA B UENOM HWIH €10 GTRETb-
HBIX Y308, & TAOKS ABTOMATHUESCKOS HCMpasneme onGke, Owmwbku s patare
UH(POBOTD ABTOMATA MOTYT GHITH BLIIBAHL JIHGO BHXONOM HI CTPON Kakol-
anbio peranu, NHGC OTKNOHEHHEM OT HOPMM TTAPAMETPOR, HANPHMEpP HIMeHE-
HHEM HBIPAKEIIHA TINTANKA HAH noneficreHeM BHEWHMX NomeX. Buiranyuie
ITHMH HADYIIENHAMKY oHGKM MOTYT HpHHATE NocToaHuMil wak cryualinail
xapakTep. 1locToAnHbe owHOKH nerve OBGHADYRMTE H BLARHTL. Cayuafinme
OIINGKH, OGYCHORNEHHME KPATKOBPEMOHHLIMH HIMEHEHHEMUH NAPAMETPOS, HAN-
Gonee onachm, W NX TPYAHCE GORAPYKHTD,

Nosrosy CHETEMA KOHTPOAA NGTAMA CTPONTLCA € TAKHM PACHETOM, YTofut
OWa NOABAAATE OGRAPYXHTE N N0 BOTMONHOCTH HCIPARNTE IOGHE HADYIIEHHA,
TTpH 770M HAM0 PASIAYATS CICAYIOWIHE BHIB HUNGOK Pe3yTETATA:

1) BUSHHKIIOWHE HI-32 NOrpEWHoCTeH B HEXOIHBIX JAHHLIX,

1) 06ycROBNEHILE METOIWYECKHMH MOTPELUHOCTIMK,

3) NOABANKNITHECT H-30 BOTHHKHOBEHHA HEHCNPABHOCTEH B paboTe MaWHHL,

llephee nea s onmbox He ARMAIOTCA ofnerToM Aan paloTh CHCTEME!
kuHIpona. | ol pemiocTH nepesoaa HAH TIpencTaRNenH yheaonol HHGOpMaLIHEN
B PapAANOIL CETHE ABTOMATA MPHESHYT K BOSHHKHOBCHWIO NOTPEILHOCTH & pe-
YNLTATE PEUIEHHA 3AUA4H. DTY MOrpeulHOCTh MOKHO 3apaHCe PACCUNTATL M,
THAA € MAKCHMAALIYI0 BEANYHITY, IPABWIEHO BrpaTt AnHHY paIpagnoll ceTkn
Maliinsl. MeToangeckne nofpetiHocTH TAKOKS YHHTHIBAICTCA NPCABAPHTONEHO,

Tiposcpa UPABHILHOCTH QYHKIUHOHHDDBAHNN OTRCILHEIX YCTPOHCTE MaLIMMM
W HRIESICHLRE FCHCTPABINCTEN MOKET OCYIIECTRITLCH K [IBYM HANPARTEHHAM;

NPOPHAKTHYECKHI KOUTPOITL, 3A084A KOTOPOTO — NPEAYAPEAIEHHE No-
ABACHHN BIIMONKIIHX Ol HGOK B pabore;

OFICPATHENRT ROTITNONG, AA84A KOTOPOTO ~— TIPOBEPKA TIPAGHALHOCTH Bbl
NOMICIAS MATHIGH BeeX onepautii.

Pemicine BCeX 3824 KOWTPONN CTAHOBHTCA BOMOKHEIM TOMLKO HPH Ttani-
Uk onpe ii w3l mi Hindophasm. HbnrounocTs Mower HuTs
cinana abo Pa1HBIMH {; IMH) CPEOCTEAMN', NHGO HOTHMECKHUMN MK
#nOPMALLBOHHEIMN CPeACTBAMH,

BRI O b fremer g o B B EOTOPMX HEyYaKITCA
seipedicins TIBM 1 imoR 1anee METAM Ji MCIONLY HARI
HEHPORMALEKHING Kb H GRG0 .
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K wmerosam normyeckoro KOHTPOAN, HATIDHMER, MWHO OTHECTH CRegyio-
wHe npiembr. B IBM nepsoro o 8TOporoe NOKONEHHA OTCYTCTEHE CHCTEMBI OMne-
PATHEHOTO KOHTPONN DPHBOAHAC K HEOBXOMHMOCTH OCYISCTEBIEHHN «1BOFNOTD
CHETaY, KOFOR Kawan Jajinys PEIRTAcE KL H B Cay4ae COBNANCHHR OTBE-
TOR NPHHHMANOCE PEUIEHHE O NPABHABHOCTH (ryHKUHORHpORaHNS JBM.

Ecnw n npotiecce pellenHd Kaxko#-To 3a8a9H Bt TPHIOHOMETP
weckpe QryRKIHN, TO ANA KORTPORA MOMNG HCROMLI0BATE HIBECTHLIE COOTHOLIE-
HIA MeskTy STHME (yrcomame, Banpesep sin® o+ cos’ o =1, EciM 370 coor-
HOLCHHE Bk ¢ zanarroll To HA KKNOM 1Are BeIMHCHEHHHA, TO
MOMHO € YBEPEHHOCTEIO CUNTETD, uTo SBM pabGoraeT npasnubio.

BoiuscneHie onpensnenHOre HATENPANa © IMIAHHLIM WATOM HHTET PHpOSa-
HHA MEEHO KORTPONHPOBETE CPABHEHHEM INUTYHEHHGIX NPH FTOM PEIYILTHTOR ©
TEMH PeSYNbLTATAMM, KOTOpHE COOTBETCTBYIOT Gonee kpymmomy wary. Takoh
«COKPALIEHHBI» BITOPHTM JACT, BHAHMO, Gonee rpyGuie CLIEHKH M 110 CYUIECTRY
TpebyeT AHICAHHTENLHMX 3ATPAT MALGHHHOTO BPEMEHN.

Bee paccMoTpenHse NPHMEPH CBHASTENLCTEYIOT O TOM, Y0 TAKHE METONL
KOHTPOAR NOBOANIOT JTHWE 38PHKCHPOBATE JAKT NOSRTCHHN GWHOKH, HO He
OITPEneRmIOT MECTO, T¢ NpoyzuNa 513 owhGika. Jina onepaTHenore KoRTpons
pabotei IBM onpenesientie MecTa, TAS NPOMIHHINA CWMOK, T. e. pewieite 3apa-
i THHICKA HEHCTIPABHOCTH, AMNNETCA BECLMA CYWECTREHHLIM BONPOCOM.

8.2, Ocnosibie HROHNTHN TEOPHA KOAHPOBAHHA

3anasa KonHPoeAHHA HHPOPMALMY NPEACTABRACTCA KAK HEKOTOPOE DPeos-
PaIOBAHNE THCAOBLIX NaHHEX B JANAHHON CHCTEMe CUHCIICHHE, B wacinoM cny-
<ae ITA onepaLMa MomeT GuiTh cBeneHa K rpynIHPOBAHHIO CHMBONOB {(HpeA-
CTARMEHHE B BHE TPHAN WAH TETPan) HAH NPEACTABNCHHIO B BHIE CHMBONUB
(unp) noanumoHHoH cHoremtl cuncaeHnn. Tax Kok moGas NOAMUHONREA CHE-
Temn He HeceT B cebie IBKITOUNHOCTH HHPOPMALUHH N Boe KOnOBEIE KOMONIALFH
SRARIOTCA PAPEACHHBIMH, HCOOALI0GATL TAKHME CHCTEME! Ui KOWTPONA He
NPEACTARINETCA BOIMOIRHBIM,

Cucriesmaniyecrii xod — kol coaepaauhl 8 ceGe xpome midopmaumort-
HBIX KOHTPOAbHbIE pRIPAZIB.

B xonTponsAsle paipansd FAIEHCLIBAETCH HexoTopas wH@opmauks of He-
xonnom srene. Moarosmy MOKHO FOROPHTE, YTO CHCTEMATHHECKIT xog obnagacr
mabsirounccTeio, Mpst rom abcomoTHan H3GWTONOCTE GYDeT epipanaTLer KO-
NMHECTBOM KOHTpaILHLIX paspaioe &, 8 oTHOCHTeRbHAS HIGHITOUHOCTL — OT-
nowennen kj, roe = m+k — ofuee KOIMIECTO PAIPSIUB 8 KOAOBOM CRO-

Be (5t — KONHUECTEo MADOPMALNOHHLIX PaIpanoe).
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TlonnTve Koppexmpprciyed crocofroemt Kola ODHIWHD CERILIBMOT ¢ BO3-
MOKHOCTLIO ODHApYWEHHA H HCOPBRNERHA cmGid. KanwectseHHo KoppesTH-
PYIOlLAN CTIOCOBHOCTL KOME OTIPEMGNACTCA BEPOATHOCTLIC OOHADYKENHA HME HC-
nparnendn ownbn. Ecner umeem p-paspannit kon o BEpOATHOCTE HCKRIEHHA
OAHOTO CHMBONA P, TO BEPONTHOCTL TORO, UTO HCKEKEAL! £ CHMBONOR, 3 OCTAALHLIE
n—K CHMBONOB He HCKEKEHL, O TEOPEME YMEOMEHHE RepoATHOCTEH Gy ner

wa pt(1-py. @)

Upcno Rofosbix komGHHALHH, KAOXKIAR H3 KOTODEIX COMEPKHT K Hoxamen-
HHX INEMEHTOS, pABHA THCy coucTaHHi Ha n no k.

* _ "l
Co = Hin—k)' @2)
Toraa noNHEA BEPOATHOCTL HCKAKEHHA HIDOPMALHH
: ol ] r e
£ 'Eﬁ(n—i)!’, (-9~ (83)

Tax «ak Ha pakmise p=10"" .. 10", manGonbumii Bec & cymme BeposTHO-
CTefl HMEET BEPORTHOLTL HCKIDKEHHS OAROTO CHMBOnY, CnegonaTensho, OCHOBHOC
BHHMBHHE HyMHO 05paTHTL B ofHapyReHI B HeNpaptere oaHEounol oumGRH,

Koppexrhpyomas cnocoGHOCTE KOLA CRRIHA TAIGKE ¢ NOHRTHEM KDAOBOID
PacCTONHHS.

Kodogoe paccmonnue” d{4, B) ans konoenx xomGuimaumii 4 # B onpent-
NINETCA kaAK Bec TpeThelt KonoeoH komGHHAINMH, KOTOpas Ney<asTeA Nopaipal-
HbIM CIOWREHHEM HEXONHLX KoMGHHALNH NO Moaymo 2,

Bec xodoavii xombunart V(A) — KONHHECTRO SANAHLL, COREPRAWMXCA B
ROZ0BOH KOMOHHALHN,

fipmmep 8.1, Hafra wec n P ann A=011015100.
B10010 1006

L ¥
Pemgune Becane xofosx xosbnmansdi F(d)= Ta,=5; V(B}= T b =5.
=l

[[ERTE y G Cm AR B=111100101, uin kovopOil GNPCOCTIETCA BET,
L
paanbifi P BAANE V) rd(A4, B)eT e, =6,
yal
Cmee d(A B)=6.
* 3ro onp 3 9 0 Xoumry. Nosrouy »
TCOpPWH b oo X IM
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Kot MOMIEO PACCMATPHBETE H KAK HEKOTOPHIO MeoMeTpHuecKHE (NpocTpan-
CTBCHHLR) Hrypu. HanpsMep. TPHANY MOXHO NPSACTBRHTE B BHAZ CANHHYHOTD
KyGa, HMEIOLIEre KOOPAHHATH BEPUIMH, KOTOPLIS OTBEHAICT OBOHTHLIM CHMEO M
{puc. 8.1). B 31oM ciyuae KODOGOS PACCTORHHE BOCTIPHIHA KBK CY F
peGep Menny COOTRETCTRYIOWHMH BEpUIMEAMS Ky6a (DPUHATO, NTO AAHHD OOHOTD
peGpa pasna 1), OkassieaeTen, 4To MoGan DOAHUNOHHAN CHCTEMA OTIHYAETCH TEM
cBOHCTHOM, 9TO MHHHMANILHOE KOpoboe paccToanHe pasno | (puc. 8.2, a).

4 Ay Ay
R —— N
‘fmin ‘fm
a
Ll & 4
d, d, L
o 1l W
I
w ]
] LN SN ESN
At 0 N W
‘m -in
1] i 2
Pue. 8.1, lcomerpuiscroe Pac. 3.2, Koswoswe pacciomitin

APCACTABRCHHE KO/DS

B reopi xonMpossnns [[(] nokazamo, Yo CHCTEMETHYECKHE KON CIOCO-
Gen oSHapyauTE (UINGKH TOALKO TORNA, KOTAA MHHEMAIBHOS KOJOBOE PRCCTON-
HHE I Hero Gonble MiH pasio 2, 1. e

d 22, (8.4)

Ioe f - KpaThocTh ofiapyxuesesux ownbok (a chywae opMsotimy omubox
=l vt n)

ST 03HATAET, YTO MEXAY COCENHHMH PRAPSINEHHEMMH ROJOBLMH CHOBEMM
AOMRHO CyurecTaOBaTL No kpalinedl Mepe oatio konosoe chono (pHe. 8.2, 6, 6).

B Tex caywasx, xoria meoGxonmmo He Tonexe oGuapyxmrs ownbky, 1o n
HCNPABHTE €€ (T. €. YKQ4ATH MECTO AHDIN), MHIIMMANEHOS KONOROE PACCTOANNE
AONNHD BEITL

d,, 22+,

CylecrsyloT Kok, 8 KOTOPGLIX 1EBOIMOKHO ALLIEIHTE A0COMOTHYIO 13-
GutrourocTh. TipMep Tanyx konons — Jl-kons!, 1oe KONHTECTBO pRIpelIEn iIX
KOMOHHALHE MeHble ROTHIECTBA BOIMOMHEIX KoMGupaunil. |lesaman mibni-

3.0
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TOMHOCTE XAPAKTEPIN TAKKE ANA KOlos THNA 4k K3 me, Tlpumepou snngeTca Kon,
42 W3 5», KoTOpPLIH waCTO HEDONLIYETCA [UIN NpeacTORREHUS uidopuain. CyTs
€70 B TOM, 4TO B CA0RE HI NATH PAYPAAOCE TOMLKO QB3 PAIPANA HMEKOT EaHHMY-
HOS 3HAUEHIHE,

B ofweM chyase KQIHYECTBG H-pE3PANHEIX CHOB, HMelowMX k eIHHHYRBIX
PaIPANOE, MORKHD CUEHHTDL No dopuyne (B.2).

8.3. Meroast W§eKTHEHOrMO KoqHPoRAHES HRGODPMALHN

UnjopmaiioHiylo H3BHTOTHOCTE MONHO BBECTH PAsHLIMH NyTAMH. Pac-
CMOTPHM O HH HY NyTEH MHEKTHEHONS KOLHPIGaHIA,

B pane cnyuaes Gyimu cooSuenuli npeoGpaayiorea e nocnenosarenbHOCTH
JIBOHYHMX CHMBONROR. YUHTHBAY CTATHCTHYeCKHe CROHCTBA HCTOTHHKA coobuie~
HHA, MOXKHO MHHHMM3HPOBETL CPENHEE WHCIC JBOHYHWIX CHMBomos, Tpebyio-
WMXCA N9 BLIPAKEHHA OAHOH Gykeu CoOBIENHA, 4TO NPH OTCYTCTRHY WyMa
DOIBONKT YMEHLUIHTE BPEMA NEpenaun,

Takoe 3pdexTveHOe koMHpoBaHHe GATHPYCTCR M8 OCHOSHONW meopame
Wlennong nan xavanon Gey wyma, » KOTOpoH A0KAZAHO, WTO COOGIICHHA, CO-
CTapAeHHue W Gyxe HexoTOPORe AN(aBHTA, MOKHO 32KOAMPORATE TAK, STO
CPEfHES uHCHO JIBOHMHEIX cHMBONOR Ha Gyxay Gyper ckone yrogmo Gnmako K
3 IPOTTHE MC TOMHHKA 3THX cooGmieHni, Ho He Merbille ITOR BenUHHM.

Teupema ve yraduiBseT KOHKperHoUo cnocola xkoAHPOBAMME, HO HY Hee
cAEAYET, 410 Py BLIGOPE KAKAOMO CHMBONS KONOBOH KOMGHHALMH HeobXxomMo
CTApATLCR, YToON OH Hed MakcHMATWHYIO Hudopmauwo. ChelosaTentHo, KaK-
AW CHMBOIT JIONESH MPHAHMATL aHaveks ¢ o 1 no NKHOCTH C PARHBIMH
BEPONTHOCTAMH H KaNaif BeaGop Aomaers GUTE FeapvcHM OT JHavennil Npe-
JBAAYLIHX CHMBOROE.

{1pn oTCYTCTBHM CTATHCTHYECKON BYGMMOCHATH MY Oyktamu KOHCTPYK-
THBHHIE METOAN MOCTPOeNHS ddexTHOHHX KOXOR ﬁujm DaHu  BRepRLIC
K. lllennotion i H. Gane. Hx meronnkn CyinecTaenno 1e prAMUSlones, noaTo-
MY COOTRETCTBYIHIMIL KOp Nonywun waasapne xona Lllexona—Gano.

Koa crpowrtes creaylowpm obpazom: Gywae: andaeura coouseHnit punm-
coiealoTea B Tafinuy B Nopaake yOuiBaHHA BopoATHOCTSH. JaTew OHH pasiens-
10TCA HA gRe FPYIIIG TaK, 4To06 CyMME BepoRTHOCTER B KxnoR 13 npynn Guw-
JIH THY BOZMOXHOCTH oaHHaxoew, Beem Gykpam sepxhedi Nonoeatnu B kavecTse
IEPROTO CHMBONA IIPHNIKCHIBAETCE 1, a Boem MMM — 0. Kaiaan w3 nonyseH-
HEX TPYIN, B CBOWY ouepent, pasGHBAETCA HA NIBE NOANPYNNE! G ONHHAKOBH MU
CYMMAPHEIMH BEPOATHOCTAMH H T. A. Tlpouecc nosTopgeTca A0 TeX NOP, NOKa B
Kam A0l NoMPyNnIe ocTaNeTca Do oaHoiR Gykee.
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Paccmorpm andaser w3 sockms Gywe (Taba. 8.1). Acro, 9o Myt oGpIYHOM
(Fe YUHTLIBAIOMEM CTATHCTHYSCKHX XOpaKTepHCTHK) KOZHPOBAMHH A mped-
cTasneHna iuraoi Gyxpw Tpefyercs TpH chMBoaa.

TaGanua 8.1 TaGanna 82

byem | Bomom- T Komoe bynws [ Depomr [ Kokonie

ES 022 1 5 012 1t

2, 020 101 5 0.20 10

EN w6 100 EX o.16 ot

1A 016 ol 24 LIAT ) ole

N o.10 [v.17] z 0.0 o

z o.le 0001 24 0,10 ot

24 004 0000 27 0,04 00001

LY 002 (000 I 002 000G

Hcrionuaya dopuyay (1.6), sHuncamu anTponio natopa Gyks:
(=)= -ép(z,)losp(m » 2,76
H cpefHee THCAO CHMBONOR 13 Bykey
L,=r}§:tp(z,)n(z,)~234,
A€ N(Z,) — “HCNe CHMBONDE B koA0BOH KomGHHANMH, cooTaeTcTRyIHIEH Gyvee 2,.

Snavienma 2w 7, He 0OYEHL PAITHUSIOTCN IO BENHTHRE.

Pacemorpennas metoanxa Lllernona—DParo He Beeraa MpHBOAHT k Ot~
IRAYHOMY TTOCTPOCHHO KonA. Benk npH paxGHeHH Ha NOArPYTINN MOKHO CR¢-
nare Gonbwseli NO BEPOATHOCTH KAK REPXHION, TAK H HHKHIOW NOArPYIINTY.

Muowectso sepostrocTell B npeaupywrelt Tabnwue mokne Sete pazburs
wHaye (Tabn. 8.2).

Tlpx aToM cpearee uncAe cMMeonos Ha GyNsy okashiBaeTca panHuiM 2,30,
Takum oGpasoM, HOCTPOSHHKT KoM MOXET OKAZATLCA HE CAMbIM mySitium. [Tpn
nocTpoctitH 2 PexTHBIBX KOLOS ¢ 0CHOBARHEM § > 2 HEOPEACneHAOCT ¢Ta-
ROBHTCA eine Gonbie.

O yKazaHBoro HellocTaTka caofonna meronnka JT. Xadvbuera, Ona rapan-
THPYeT ONHOIHANHOE NOCTPOSHHE KOOA C HANMEHLIINM AnA JAHHOTG Paciipens-
NeHEN BEPOSTHOCTEH CPenHIM YHCIIOM CHMBOMOR Ha Gykny.
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83 Memodw s

L

Tebnuuns 83

Byraw P

o —

K en 022 022

EN ole 0l .I:}
A 010 O.IU}F,I

H 04 06

! o

7

5:} l
) 020 04X 0 | 022 ﬁ! —r.
n 016 0,16 0,16 2,20

N 0.k o ols | ol :}

0.

Jiia eoHaono kopa METOAMKA CBOTHTCA K Clienyloiiemy. Byiau andasira
coofwennl enicLmaoTea & ocponnoli cronfeu n nopagxke YOLBAHKE BEPOAT-
it. e GykBtl OFLEAHHAIOTCE B ONHY BCROMOrATENbHYI0 Gyx-

By, ROTOPOH TIPHNHCLIBASTCA CYMMAPHAN BEPCATHOCTD. Bepoa'rnocru Gyke, Re

YYACTBOBABWINX n oOLCAMHEHUH, H Nony-
EHHAA CYMMApHAN BEpOATHOCTL CHORA
PacHoRaraloTCA B Nopaake yOLBaAHKE Be-
PORTIOCTEH B NONOAHHTEALHOM CTONOUE,
a fine iocheanve obsenvimores. Mposece
fpoackaeTcs A0 16X Nop, NOKA He nony-
UHM  EQHTCTECHHYID  BCIOMOTERTENLHYIG
GyKBY € BEPOATHOCTLIO, pannol ennHHLe.
Jna cocrannews Konosodt kowmbuna-
UHH, COOTHETCTRYIOWEH JaHHOMY COOOIDe-
HHIO, HeoOXoaHMo NpocheaMTs NYTh Nepe-
xopa cooluwenuii no crpokam K cTonbiam
Fa0nHIE. JINA HATASOFOCTH CTPOHTCR KOO
Boe pepeso. Ph o moukn, coovesTcTeytowedt
PEPOAMHOCIH |, HATIDARIAIOTCA fBC BETRM,
npHaeM peTEH ¢ Gonbiued BEPOATHOCTLIO

Puc. 8.3, Konowoe acpesn

NPHCEAHBAETCA cHMBON |, 2 ¢ Menbiell — 0. Thkoe NOCNEN0RATENLHOE BETBNCHHE
NpOANTAGAEM 10 TeX, IO, NokA He nofes xo kaoknoll Gywses (phe. 3.3).

Tesreph, Aenrasch Mo KONOROMY LEPCBY CBEPKY BHIT, MORKHG JANUCETL ANK
«aka0H GyxBL COOTRETCTEYIOULYI et KONOBYID KOMGHHALHIO!

M ] Iy 2y
ul o HN 110

# Zy L] &
100 on 10901 10100
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8.4. Koauporanpse 10 METONY HeTHOCTH-HEHETHOCTA

ECTH 8 MaTemaTWYeckoM KoOe BLIJENEH OAMH ROHTPOALHME paspay
(X =1), 1o K xaxaoMy neoHuRoMY wHCHy nodasmiercs onkH MIGLITONIME pa3-
PAIL M B HENO 3a0HCLIBAETCA | HAH 0 ¢ TukHM YonoeHew, uTobW cymma uHdp »
Kaxgo uncne Guna no Mofyaio 2 passa 0 ang coywas weTHooTH Mnn 1 ama
cnygan wewyeTHOCTH. Tlossnenue ommbri b KOZHPOBAHHH OGHAPYKNTCA 1O Ha-
pyuwrenHio yeTHOCTH (HeveTHooTH). [pH TaKom KOAHPOBAHHN DOMYCKBETCN, 4TO
MOXRET BOIHHKHYTL TITLKO OfIHA COWHGKS. B camom fiene, IR CAYUAN YeTHOCTH
npapiibHol GYZET TORLEO NORORHHA BOMORHLIX XoMGHHauwi. Yrobu onHa
AONYCTHMAS KOMOHHALME OPEBPaTHABCE B APYIYI0, NOIGKHO BOHMKHYTL MO
KpaiAcil Mepe 82 HAPYUICHHA HAK YeTHOS HHCH0 Hapywiewmit. [lpumep peanu-
23UMH METOJA YETHOCTH NPeAcTaANCH B Tabnnue 8.4.

Tobans 8 4
Uncro Koarpomesinil Ipomepea
PRIpaN
1610011 | ]
11001010 o 0
10010001 1 L
Noe1011 0 ! — unpytitenne

‘Takoe KOAHPOBAHHE HMEET MHHHMATLHOR KONOBOE PACCTORHHE, PakHoe 2.
MOXHO NPEACTARKTL M HECKONBKY BHOOHIMEHeHHMH cnocob korpona no
METONY HETHOCTH — HeWeTHOCTH. JIMHAAOe HHCNO paaGHRBETCA Ha TPYTHIN, Ka-
WOAA W1 KOTOpWX coflepwnr [ paapanos. KoHTponbtibie pazpansd BHASIAIOTCH
BCEM IPYNNBM N0 CTPORAM H 110 cTONBUAM COrRACHO ClenyiouweH cxeme:
o a @& a & |k
aG & G oay ay |k
a @y oy @y as |k
@y Oy Gy T oy |k
Gy Oy Oy ay ay |k
ke K ko ks ke
Veenwuenne mGHToNHOCTH HA(OPMAUNH NPHBOAHT K TOMY, YTO HONBAR-
€TCN BOAMOAYIOCTE HE TONbRO OOHapymuTL cmuGky, HO H Hetipasims e, ycre
NPOHIOWAS HEHCTIPABHOCTL B KAKOM-TO H3 PRIPAOS 3TOMO0 Shcna (MpeacTaBHaM,
uTO pa3PAn @y WIMCHHA COCTORHME, T. 8, Gy =1). D10 RpBeleT K ToMy, 410




&4 Kotw no

DY NPOBEPKE FA YETHOCTL cymma 5 (a, +X,) N0 COOTRETCTRYIOWMM CTPOKAM W
L}

CTONGLEM HIMEHHTCA AnA MHayehnli, KOTOpLIE COASMEAT JNEMEHT a,, T. &. 3T0
Gyner qeTRepTA CBepxy CTpoka H TpeTwit cnema cronGen. CheapnaTenbho, Ha-
PylleHHE SETHOCTH 0 3T0H CTpoRe # CTONGLY MORHO JAMKCHPORATL, STO B
KOHEYHOM CHeTe O3HAuneT oGHApymerve e Tonbko camoll owwbku, Ro 1 MecTa,
e BOZHHKNA owHGKS, FRIMERHB ConEpRMMOe OTMETEHHOMC PAIPAAA (B JAHHOM

CRy4ae &5 ) Ha NPOTHBOROTRHOE, MOXHG HCIPABHTL owWHGRY.
Mpwsep 8.1, iy H Hel Gy B A Hpop (2]
1001 HI0
1110001
orolhio1
1010110
o103t

0
0
0
0
k

Jna EOHIPAAS OO/ 0BT & NETHA no oIp H {ronTp +# cTon-
GeiL 8, koW pOALKAR CTPOKS 6).
Pemenne llpewme scero ocy ipomepky B2 ] A cip
b =0ky = LRy =0k w ik =y
Tniew BpimepM tia op no Ay mi ey m by = 0k = O
by =0,k = bk =D
VIpoReiRa IHOKRSFRCT, IO 4 » pay BTOPoHi CTPOKH H NTOPIH O Citad
o (- J10, pe3paz, ¥ Y por L
COHINH B OPOH C1PKH H OPOTo cTond,
(imeen:
1001010 | O
101001 0
oI | O
1ol |0
1ol |k
10U}

KONTpOAL 10 METO/Y NETHOCTH-HESETHOCTH LHPOKO HCMonbayioT n IBM ana
KOLTPONN JMTHCH, CYHTHIBAHY HH(pOPMALMH B JANOMHHAIINX yoTpoiicTeax Ha
MAFHH HBIX HOCHTE/NX, 8 TAKKES MM BLITGNHESHIM APIDMETHIOKHX ONEpAtHTL

8.5. Koas Xomunra

Koubl, IIpe/uiooteHHYE aMEPHRAHCKHM YoeHbiM P. XIsuHroM, cnocoGHE: e
TOLKG OGMAPYXHTE, HO H HCTPABHTL CAMAOMHBIE CLUINGKH. ITH KOAK — clic~
MIEMUHHYECKIE.



8 Koumposs paboma: wiepp

Mpeanonoxm, YTo HMELTCE Kofl, Conepmarii by HIHBOPMALMOHHEEX pa-
pAEcB M kK KOHTpOmbHEX paspanos. lanMce ma &k noawunil onpenenserca npH
NposEpKe WA METHOCTL Kaxaol 13 nposepRembx £ rpymin HHpOPMALMONFBIX
cHmBoros. Ilycre Guino nposenero & nposepok. Ecni peaymntar nposepw cau-
AeTencTyeT of OTCYTCTEHN cauMbiar, To 3anuen (, ecnn ecTb owwGKa, 10 3n-
nuwen | 3anKch noaysennol NOCNENOBATENLHOCTH CHMBGNOD OGpasyeT ABO-
HHFOE, KOHTPOALHOE YHCAO, YKASWADIOUCE HOMEP NOIHLHH, TOE NPOoMIOIIa
otuHGka. M OTCYTCTRHN OWHEKH 8 JaHHOH NOIHUNK NOCNCACBATENLHOCTE BY-
NET COASpRATH TONbKO HynM. [lonywenoe TAKHM OGpasoM YHCNO ONHCLIBAST
o =(m +k + 1} cobmmii. Chenosarentho, CNPABEANHBG HEPAREHCTEO

2 xmek+]). (8.5)

OnpeneniTs MAKCHMAMLHOS IHAYERHE M ATA JAHROTO K MOMHO H3 Cne-
oyroweno:

" 123 4. 8.3 16...31 32...63 64
LU I | 4.1 10...26 26...57 57
22 3., 4.4 5.3 6.6 7

Onpenents TetiePh NOMIHE, KOTOPHIE HAANEART NPOBEPHTE B KXNOH w1 &
npogepok. Ecait & rofonol xomGHHALMH OWHBOK HET, TO KOHTPOALHOE MHCTO
CONEPKHT TONBKe HyAH. Ecier B neppom paapaae KOHTPONBHON: NHCNE CTONT |,
To, AMUHT, B pe3ynbrate nepeoit nposepky obiapyaena ownGra. Mmes vabnw-
1Yy ABOWHHBIX IKBHBATCHTOR ANY ACCATHYHLIX YHCET, MOWHO CKAZETL, uTo, M-
TpHMEP, Nepian NpoBCPKs OXBATHBAET NodHune 1, 3, 5, 7, 9 w T. 1., BTOpan npo-
BepKa — NoTHUMK 2, 3,6, 7, 10,

Hposepaa Hposepacnas paspade:
1,3,5,7,9,10,13,15...
L 3,6, 7,10, 11, 14, 135,18, 19,22 2.
L 5.6, 7,02, 13, 14, 15,20, 21,22, 23,
9, 0. 11,52, 13, 14,15, 24,.,

| A=

Tetiepb HYRHO PelllHTH, KakHe W3 IOIHUWA DenecooGpashHee NPHMEHHTE INY
nepenayi HUopMawH, & KaKHe ~— N8 ee KoHTpona. [IpeHmywecTeo HeHOMb-
3obaHNA nosunul 1, 2, 4, 8, ... nZ xowTpons B TOM, YTO NaFMLIE NOTHUMH
BLTPe4AIoTCH Tonbko B oanol nposepsesoll rpynine cHMBOADD,

B raGnvue 8.5 npegcTannieHt NPHMEPH KOAHPORDIEA HAPOPMALMH HO Me-
Tony XOMHHa anA CEMHpaIPAAHore Koaa,

Kax enato Wz Tabmiin 8.5, 8 53ToM cnywae # =7, m = 4, k =3 #f kouTpOne-
HbMi GynyT paspsau 1, 2, 4.

1%



B.6. Kovmpone 5o Modyame

o weTony XomuHra MoryT Gtk NOCTpoeHb koan pasuolt pnumet. [lpu
3T0M ueM GONbUE JIHHA KOZA, TEM MEHBIIE OTHOCHTENLHAN MIGLITOMHOCTS .
Hanpumep, A4 KOHTPONS WCY, HMEIOLEre 48 IBOMNHLIX paspAnos, noTpeby-
£TCA TONLKG WeCTh DONONMUNTENLALEX (HWIGRTEIHLX) paspanon. Koawm Xasuwnra
MCHOAL3YIOT B OCHORHOM QAR KONTPONS NEpendud WHGOPMALHY NO KaHANaM
CBNIH, YT MMEET MECTO B BHYHCAMTENLAEIX cHcTeMax ¢ TeneobpaGorroi pau-
HBIX MK B CHETEMAX KOUTEKTHBRONG NONLIOBAHKA.

TaGanua 83
PRopROL ABOHUHOM KOXE Konxpycunn

I F3 3 [] 5 6 7 AccATIHER
& & ] &y My Py "y i

i} L] ] 0 o 0 1] o

1 1 1] ] 1] L] ] 1

/] ] L[} } 0 1 o 2

1 1] o o L1} 1 | 3

1 L] 0 ] 1 L] 0 4

0 1 L] L] 1 o 1 s

1 [} o o | ] L] 6

0 )] 0 k 1 | i ki

I 1 1 o 0 o 0 8

(] /] ] 1 0 L1} 1 9

1 o | 1 0 k 0 10

/] 1 i 0 L] 1 ] "

[H] ] 1 1 1 0 1] 12

] 1] [} L] ] o 1 13

¢ ] 1 L] 1 ] L] 14

I | ! 1 1 1 1 1]
Tipimep 8.2, Onp D HICTL TEPERY Hisop A=0,11H000 no kany,

ECRH KR KDL PONN HCIONEMEBR METOR X MAmra.
Pemrenue Tlpesae moero onp PONWIDE MCND, TP fORCpeH NG Npan-
Ak yrmmnisey pac, 90; b =1k, =0 ky =},
KO POARIKM HHCA) FOBODHT & ToM, HTO i Oun B pepanc 5,
Oage IPMALIAS wepopusmna A=0111100.
§.6. Kouwrpoxs 10 mosynm

PakooGpasiitie 3anasm MOKHO PEIIATS ¢ NOMOMAIC METONA KOHTPONI, OCHO-
BANIIOrO 1A ceolicTeax cpannermit. Pasehtiie Ha 3ToH OCHOBE METOOE: KOMTPONR
apiihMETHHECRITX H ROMHTRCKHX ONepaumil FREHBANT RONNMIDOREM HO MODYRIO.
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8 Konmy path o

FACCMOTPHM OCHORHLIE NONOXKERTHE H3 TECOPHH CRABNEINH.
Ecni uenpiM YHCam A W B CODTRETCTEYET ONHH W TOT Xe OCTATOK OT nene-

WHA 12 TPETLE YHCIO p, T THeNa 4 M B PABHOOCTATONNLE APYT APYTY MO MODY-
JINO £ HH CPABHHMbI [0 MOLYTIO P!

A= Bmod p). (8.6)
Cpagnentn — ypaswetins Tina (3.6).
CpaBHHMOCTS IBYX SHCER P na TH Tipen b Hx B
anreGpaleckoM auae
A=B+pi. (8.7)

CpasHennn oGnagaoT pagom ceolicrs:

1. CpaBHeMHS MOXIIC NONASHHO CENAAMBATH. Ecnw 4, = B (mod p);
A =Bmodp); ..; A,eB,modp), vo A+d+. v 4 =8B+ 8+,
oot B (mod py.

CReposarellbHo, CHArASMOE, CTORWEE B KAkoH-THOO HACTH CPABHCHMA,
MORHO DEPEHOCHTE 6 APYIYID YACTh, JIOMEHAB MPH 2T0M €ro 3maK, T. e,
A+ B=C(mod p) wnw 4 =C - B(mod p).

2. Jlpa YHCAA, CpABHHMBE C TPETLHM SHC/IOM, CPABHHMBY H MexAy COOON:
ecnit A= B(mod p); C = Bimod p). To 4w Cimod p).

3. CpanneHut MOMFO NOMNEHHO NepeMioxnTs. llycts A = B (mod p);
A; = By(mod p), Torna na ochosantH (8.7) 4, =B, +hp; 4, =B, +1,p.

locne ymuomennn nonyusem A4 A, = BB, + By p+ B p+ 11, pp. Cicno-
earensho, A4, = BB, + Np . unw e oGuem ciyyse:

Ad Ay . A, =5 BB,B . B, (modp).

Hs caoficTea 3 TaKke ClenyeT, STO ofe JACTH CPABHEHHA MOXHO YMIIOKHTD
HA 0ING H TO e Be/10€ HHCAO.

Iycre A= B{mod p), K m K(mod p). Torsa AK = BK(med p).

4. O6e vacTH cpasgeHHA ¥ MONYAb MOHO YMHOWHTE M8 OflO H 10 HKC
uscno: A =B+ip, Am=Bm + mip ,T.e. Amr=Brimodmp) .

5, OGe HACTH CpaBHeHHS H MOLYTb MOXHO PE3NETHTL HA JIGOH oBIHA e-
nutens, [lycre A= B(mod p),rae A=ad, B=bd, P= pd. Toraa 4=B+ip.

Toncrasns B 310 BLpakenHe MHasedun A, B u F, nonyswm

od =bd +ipyd .

Paapenitn ypaerenne ha d, noryuss a=b ¢ lp,, v.e. a=b(mod p,) .



8.6 Konmpass wo odyio

6. Ofe 4aCTH CPABHEHHA MOXHO B0ABECTH @ cTeneH. Ecnit 4 = B(mod p),
A" m B"(inod p).

Wz caolicTea 6 caemyeT, wTo Han cpABHEHHIMH ) NPORSCTH ONEPALIHID
H3IBACHEHHN KOPFA #-# CTenesy,

Paccmorpennbe suitie caolicTea cpanHeniit HCNOREIYIOTCR TR OCYIMECTR-
JIEHHA ONepaLNH ROHTPORN.

CyecTeyior LBa METOLS 1ONYHSHNA KOUTPONLIONG KOAA: 4HCioeoH H
ungponoii.

Yucaoeoli meTon Komrpons. [IpH aHCIOBOM METOAS KOHTPONA
KO, 3ANAMIOND YHCA ONPeAeNAeTCR KaK iauMeHBLHI noroRHUTERbHME ocTaTOK
OF BENEHHA HHCAA M LIGPaHNLIR MONYAL P

r=A-{4lpip, (8.8)
rae o GHrypibx ckobrax {} — yenan wacTL oT AENeHHN YHCNa; A — KOKTPOnH-
PyeMoe unCii.

Benrrunna monynn p CyLIECTEEHHO B/RIRET HA KIHECTBD KONTPOMY; 86/ = ¢
{ — OCHOBAHNE CHCTEMb) CUNCTICHIN, B KOTOPOH BLPEKEHO WHCNO0) H HMEET MECTD
YHCAOBOH KOHIPOSiL, TO KOHTPUMPYETCE TONLKD Muamunl paspan, aHena H koH-
TPO/ib KAK TAKDROH HE HMCET CMLICRE; AR P = g™ CIPAPEATHALI AHANOIHWHLE CO-
OGpaweIrin, TAK KK eCOH T <M, TO OIXTh HE BCE PAIPAILT HHC/A YHOCTBYIOT 6
KOHIPOC H 0BrHKH B paSBAX CTAMDE 1 BOOGIIS HE BOCTIPHHHMAITCA.
Tlpn uHCROBOM METORE KOHTPONA 110 MOAYAD P AAS CTPENENEHHS OCTATKA
HCIKMIBIYIOT OlISpAUHIO DENeHHA, Tpebylourylo GombUMX 3ETPAT MAWHHHOMO
o O METONA KHHTPOAA CIpaReNHBN OCHOBHME CROHCTRA
cpamlclmﬁ (cnowenTHe, yMBOREHHe cpasierwit W T.4). Tloovowmy, ecnw
A=rmodp); B=rmodp), rae 0<r,sp-I1; O0srpsp-I, TO
A+ B=r +ry(mod p). Orclona

Frap ¥y +Hry(med p). 8.9

Ananorydiss oGpaToM IOKATHIBACTCA cq:aue,mnmcr‘ H CREmYIOWMX Co-
ol oweniii:

Tyg =7, —rg(mod p}; (8.10)
ro mrry(mod p), (8.11)
Tgumep B.3. Jina 3anmiun yincen A=125 u B=BY% onpeneniTh KOHTPONLHLC KOQR CAMHX

SHUGE. WY CYMMM M PAIIOCTH, GCHH MOOYAL p=L1 .
Peaenne KouiprABIE KOAL URCEN Onpemeancd 1R (6.4):

Fom 125128101 = 4 ry = 89— (89 30T =1
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. .
8. Konmpats p s

ABIROTHIRO HEXONHM KDHTPONLHWE KOAB 1T CYMME W PAHOCTH:
A+ Bm2ld g m20A- {20410 =3
A= B=dr, g =36— 61111 =3,

poBer p HOCTH Ony P NOMOB CYuSM H DEIHOCTH MUK THM0-
BECTH Na DCIDBIHHH (6.5) 0 (6.6}

P =410 S5mod 1 1;re o= 4=12Xmadl 1}

Omaem ryedrgmlirug=Sr =3,

Uudpoeod meroa kontpoan. pH undposom Metose xorIpoms

KOHTPOALHLH KOA, ancna obpasyeTcd JeneHBeM cyMMbl usdp uHcna ma swbpan-
Hulf MODYAb:

Za
4

= & =1 (P
4=% r

=Y a(moedp). (8.12)

BoIMoxHL ABB NYTH NOMYMCHHA KORTPONGHONC Koad: 1) HenocpencTeen-
HOoe feneHue cyMMul nugp Ha Moayne p; 2} cyMMHpomaHuWe uHOp no
NORYnIo p.
Bropoit myTh npome pEATHIYSTCH, TAK KAK €CAH ; < P, TO KOHTPONbHbIH
KON Oy HBeTCH TONLKD onepaured cyMmMHpoaanns.
Tiprstep 8.4, Oupencarie ROETPOAMELIE KOOk upced A =153 u B =41, Hx cysuan n paine-
cH, cehi p= Il
Pewenne. KodirpoRsise konkd X HWCESl o
A GNP H EETHM X Bl MOy Rk Fa, =9 T4, =5,

no (8.12). s reoro Haxe-

Cmeacearensuy, vy =% rg =S,
AHANOTHMHG ONPEIANSEM KOHTTFONLHLIE KOAM CYMUB H PRIHOCTH!
Coud+ Bui% Ec, = 14 = 3mod 1)
DmA-BuNEEd wdyrfy = diupod 1)
Omsem, rym® =8 ysdrig=t
OpHaro npit ywpposor MeToRe caoficTea cpasHeHHd He BoETAA CNpa-
BEMINBH, H NPOHCXONMT 3TO HA-34 HANKIHA NEPEHOCos (30eMOB) NPH BLINOA-
HeHHH apHPMeTHyeckHx neficTanli maa Tucnamy. [TosToMy maxomaenue KoH-
TPONBHOrD %04a PESynbTaTa ONEPAUNH  NIPOHCKOAMT OGA3aTEN6HO ©
Koppexumed,
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& 6. Rowmpant ne modyio
[TycTb 3anaHbt SHcna A 0 B H COOTBETCTREHHO HX. KOHTPONbHLIe kDb
rieYamodplry =T b(modp),C= A+ 8.
» ]

Hallsiem RoHTponbHbill kog ..

BHaHMO, KOIA €CTH PEAYNLTAT ONEPAUHH, TOTDA HAHTH K. METOMOM CYM-
MHPOBAHHA IIHPP T MOAYAIC He cnoxHoe. Kakora GyeT 803MOMBOCTS NONYYe-
HHR £ Yepel KOHTPORbHLIE KOAH Craraembiy?

Cymmy andp c, uHcaa MoXHO HaltTd, aHan updpr @, H B, W RonHdecTBD
nepeHocon B KAKIom papage. Kaxauwil Depestoc yHOCHT #3 AaHHOTO paapasa ¢
enHrly M n00aBNAcT olHy eaHeMmy B crenyiowHH pxipsn, T.e. cymma undp
YMCHLIUHTCA Ha BeNHTHAY ¢ —1 Ha cawauil nepedoc. Torpa

ic,=iﬂ,+ﬁb,—f(q—l}. (8.13}
el =k in]

rie | — KONHYECTBO HEPEHOCOS, BOIHHKLITHX MpH CROKEHHH.
Tak xag 7y =5 a,(mod pY, r; = 3 5, (mod p}, To r. = 3 ¢,(mod p).

Toacranks 311 ssauenus B (8.13), nomyunm
r =ls +r -Hg-D](mod p). (8.14)
ANAION HEDHMA PACCYRASHHIME MONHGO TIOKETS, STO UM PAIHOCTH HH-
cen C=4-8
r- sl -r; + g -D](mod p), (.15
rAe 5 — KIIMSCC TR SAeMOn fpH BbIHOMRSHHHE ONICpauHH.
Mpwmep 8.5 UNPENEANT: KOMTPOMMLIC KOMMW 4wCen A =589 # = 95, mx cymus K pra-
HOCTH, ecan p=l].

Pewen ne. Kompomsio Kous 1X YMWCETT ONg 1o (8.12). Tlpu 370M REROME-
3YEM RIOPON YR 1. &, JFOT0 X018 CyMmp DAy mO MOy

Ia= 5&8&9-«“]]).4-0(11»“]).
b = 1@ 0D S » 4modil); o m Ofmodl J).

NKonrpomnui me cymmnd onpeacisc no (9.14) — o omom ciywae f= 2
A+8= Mrj.s'0+4-2{10—l)-ﬂ(mndllj

1 Gy e, KOLNA HMEET MECHD OTD i w0 Mol WOEY.
pctmnopm ummmommummmmm
#f w0a | oLy 15 {8.15) —— 8 Tom cayyne r=1:
A= B30 ri g w0= 4+ 1{(10=1}=SmodI1) .
Omeem ry=Wig=drpg=f rig =5,
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& HpoAs o i aEmITITMU

8.7. Buiop Mony.as ana xoHvTpong

HocTOMHCTES YHCAOROID METOMIA KORTPOAR — B CRPBEMHBOCIH CBONCTE
CPABHEHHIT A KOHTPONBHBX KOAOB, 910 06NEruaeT KOHTPONE APHGMETHHECKHX
ONEPAUMTT, KOCTONHCTEA UH(DPOBOND METODA B BOIMOKHOCTH JOCTATONHO HpO-
CTO [ORYHATL KONTPONEHLE KOskt §¢3 aHATHTENLHLX 3aTpaT ppeMend. Yrobu

COXPAHHTL ITH AOCTOHHCTEA, HEOBXOMMO REINMMIHENHE YOIOBHA (= 1),
Tax ax 7, = A(mod pY, r; = 3 a,(mod p), umeem T a,g' =3 a,(mod p).

T pABLHCTRO BROAMOAHO TOTLA, KOKAS NOWIRHHO 00¢ 4aCTH BbipmKeHHA
paeHel: a,g’ = a,(mod p}, waw ' = l{mod p).

llocasanee BHIpIKEHHE MOKHO MOMYYHTL, €CAH B CPaBNeHHH g = Ii(med p)
B03BOAHTE 00€ YSCTH B OZHY M Ty Wt CTeneHs. CrieniosaTevn, g = I(mod p) , win

g=mp+t, {8.16)

r.Oe #1 — UeA0e HHCHO.
h (8.16) cneayer, uto

pP=(g=Nfm. 817

B peryavbTaTe nonygetn, YTO ANA COXPANHEHHN YCHORME r, =r} meoGXoan-
MO HANOKHTL OTPAHHTRHIA HA MOLYIL f.

Ananm (8,17} NoKaIWBaeT, 410 ANA ABOMMHGH CHCIEMbl CUMCIENHR Her
HEMOUMCICHHONG PRIBEBMA, JTO 3HATHT, YTO KOWTPONMPYEMYIO HA(OpMaLHIO
HNOC NPENCTARTATL B HEKOTOPOH NpoMexyTouHoll cHeTeme cuucaetind, Beifop
HPOMERYTOUHOH CHCTEMLE CHHCACHHA OJIpEnENNETCA BeaHUttol Moy p.

K monymo p npenvasnasoT crenyioupte oSwme TpeGoaana:

1) BeamsHHA Mofyna p RomMHa GuITe TAKOH, HTOOM BOARMEROREHHE A0OOH
appMeTHYECKON HAH NOTHYECKOH OLIHEKHM UAPYLUAND CPABITHMOC K KOHI PO~
HEIX KONOB;

2) ofipanobanHe KOHTPOALHOTD KOAA AOMKHO OCYIECTRIIATECH M0 BOIMOMK-
HOCTH NPOCTLIMH CPENCTeAMH,

3) nennypEa MOLYNA p AONKHA GHTB N0 BOIMOXHOCTH ReGOIILINOH, TAK Kak
ACoGXONMMOCTE BLNONHEHHT KONTPONbHGIX Onepaukil BEZET Kk ymeaHweHHio
BLTIOMOTATERBHOTO 0GOPY ROBAMHA.

Beuay Toro, uro ungporas WadopmsyHs 8 IBM nomka npeacraeniTeca
CHMBORAMH NBoH4iore anasyTa, MM kouTpony uefeconbpasio nepeii K
CHCTEMBM CHHCTEHHR ¢ OCHOBAHHEM ¢ =2", rae § — HekOTOpOE USnoE NN
TeneHoe uHcaoe (v = 2). [lepexon or neowationo NPEASTIBNEHHN HCXOAHOH WH-
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8.7, BuiGop stodyns 0 KoNmpont

DOPMALKH K HOBOMY MPSICTARIEHHIO C OCHORAHHeM =12 ocymecrenserca
paYOHeHHEM HIOPMALHN BA FPYNNM N0 5 PASPANOR ¢ NOCTEMYIHUMM CYMMH-
POBSHHEM ITHX FPYTIN ne Momymio p=(2' - 1}/m unstnpu m=1,p=2"-1.

B camom gene, ecnit ¥ = 2, To ucxonHas sHgopuass paxGHBaETCA HA ARA-
S4B, OpH £=3 — 112 TPHAIW, NPH 5§ =4 — Ha TeTPaAM KT, O,

Ceepm — npowese paySHENHN kononol koMGHFALMH HA Fpyonb W
NONYYEHHA KOHTPOALHOTO kona. Kak NpaBHno, CBSPTKH (CBEPHYTHIE KOAb) 05-
PAIyOTCA [ PEIVILTATE CYMMHpORAIHA BLOCAEHHMX TPYDN (AHAN, TpHan H
T. 0.} 10 MOAYIHO £ B TEOPHH KONHPOBAHHA TIOKAZAHO, HTO MONYNMTb MOSKHO Bhi-
OMpars M1 yeroens

p=(2 £m. (8.18)

PaccmotpHM uacTHLE cyvai ofipaioBaHua caepTok Npe HanGonee pacnpo-
CTPAHEIIIBIX SHANEHHAN, MOLYN J2.

1. Kotrrpouib 12 Monymw 3 (mi=1,s=2, p=13). 3nech KonTponupyeman

HpOPMALHA IPEACTARTACTCA CHMBORAMH HETREPHIHON CHCTeMH W CaepTiH O6-

PaTyIOTCA CyMMHpOBAHHEN QA No Mogymo 3. Tax wak 2% m Ijmod 3), novpe-

Gyerca SBYAPAPANALIT NB0HYHLL CYMMATOP © USNLI0 IHKIHYECKOrD NepeHoca
M2 CTapuiel o paipasa B Maanutnii.

Tpumeq 8,6 TLad10 ko9l poaeHLIC o) 18 yieel A=46=10L110y, 8 = 29 = 01}INI, . ec-
e e}

Pemcune Koniponkiike KOS ATA MHCEN Mipeatancy 40 (opayae (8. [2) W usdpr npen-
CTARANGM JHIVTANIL

ry = 0@ TS 10w 0lmod)3;
#y m01@ 1@ 01 = 1{mod)d.
mzem ¢y = 0L, = 1

2, Kontpoat no moaymo 7 (m=1, 5 =3, p=T). 3aece xoHuTponupyemax
WHPOpMANHA PAICHBAETCA HA TPHAAHW H NPENCTABANETCE CHMBONAMH BOCH-
MepHunoi cucTembl. Tax kak 27 = (mod7), 1R noayyenH CBEPTKH MyKHO
HMETDL TPEXPAIPAAHEIH DEOMHHLINE CYMMATOP ¢ UENLID NHKNHUECKOrD NEpe-
Hoca.

[pussep 8.7 Jialrw sonvposhimali kom wan wicng C = 153= 611111001, vph pr?

Pemuepne Hotemoe aucne paxbHacs 16 TPHALH, KOTOPbE CYMMMPYITCa s mod 7@
o= DY@ TS 0 w J00gmaod 7).
COmorne £ =110
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3. Kontpois no Moayno § (mr=1,5=2, p=>5}. Ha TeOpHH SHCEN HIBECT-
HD, 470 AR TOr0, wT00bl MHCAG, BHPKEHROES B CHCTEME ¢ OCHOBAHHEM ¢, NenH-
ROCKL HA MHCAO ¢ + |, HeoSXOMMMO H AOCTATOUHY, HTODL PAIHOCTE MEALY CYM-
MO UMD, CTOAINX Fa YETHHIX H HEYETHLEX MECTAX, HH HaobopoT, Aenwnach
Ha eenHYHAY ¢+ ) Gea octatka.

W 1oro npabuma MOXHO caenats caeaywwhi epBON; ROHTPONLHLIH KA
no mod(g +1) onpenensetca no popuyne

rom E(-1)'h mod(g+1}, (8.19)

roe b, -— neonutioe H3oGpawenne unhp 8 cHCTeme ¢ ocHoBaHHeN 2°.

Tax kax, Ho yonosHio, ©, $ p- |, T A8 HOAYHEIHN CBEPTKH NOTpedyeTea
TPeXpaIpPAsHU ABOHURLIH cymMMaTop, paboTaownil no Mogyao 5.

NMgnmep 8.8, Halirn coatvpomaikelh xox sox wicas A =¢I011001 10 1ipn p= 5

Penre wnc. Cranana 4HENO padG 113 JRANH!
A=01 01 10 (1 10
b by B b B
JareMm  AHmAM oy Py ne 0y y (B9  r=h®hBhOh BN =
= (0D 10D M S 01D 11 = W0Kmod S} .
EcRH noAYYALTCY OTPHLATEALHME OCTATOR, TO ENe HRDO Ha j.
Cmioers. ry =001 .

8.3, Konrpoan norwaeckuX onepannil

K BOrHGeCKHM OTIEPALHAM OTHOCKTCA CHISpAlNH COBHTA, [IOrHRCRONG CiM
MEHHA H YMHEOMEHHA, BNOTHACMBIE 110 NPaBHaM, (HCARHEIM 8 APYTHX FaBAX.

HecmoTpa Ha KRYIRYIOCS HPOCTOTY 3THX NPABHIL, OCYLECTRIICHHE olepa-
nHH KOHTPONA CTANKHBASTCA © pAloM TpyaHocTeH, o0LACHRASMBIX TeM, YTO fio-
THECKHE ONEPALIHH ARTROTCR NOPRAPAANBINH ONEPAIHAMMN.

Onepaury canura. [lycrs saaane awene A=a,0, ..., HMED-
utes KORTPONLHBIA KOQ £y = ¢y . chy, .

OGoIHaYM KR YHea A, CIBHAYTHI Breno, wepes 4 (663 ypmnireckoro ne-
penoca)} H 2‘ (€ pMKAHRCKIHM NEpEHOTONM) (NpH CanHNe BOPABO CTpenka B oboina-
wehi Gyaer nosepHyTa Hanpano), CooTeercTeyowmsM 05pasnm oSo3HEYHM H ROH-
Tponehsi ko A = ry(mod p); A= r, (mod p); A= r(mod p); 4, = rl(modp) .
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Cnpur saeec aqPONSHOTC YUCNA IBHBANEHTEH YMHOKEHHIO Ha OBa. Tax kax

MMt CORKMPE THCNA IPOHCXOIHT NOTEPA HEKOTOPEX eTo PATPANOD, MEEHO Npefl-
(O/IATATh, HTO KOHTPOALALIH KO0, CABMHYTORD YHCNA MAMEHNTCA Ha BEIHTHHY A:

ry =Py + Amod p), (8.20)
rae ¥, =2r, — capunymuit enese xouTponbawi kog,

Besnunna A 308HCUT OT asayennil @, M @, KOTOpIE NiPH COBHIE BHXOIAT
32 NIPEaCH PAIPRARCH CETKH.

Ecnit nuph coBHre n-paipagHoro SHEna CTapiian eavnHia enilaeT 28 Nnpege-
JIB PASPALNOA CETKM, TO 3T 3KBUBAIEHTHO BUYHTIHHIO 0,0,  SAHHHL K KOH-
TROABHOTD KONA CABHHYTOrD yhena {a,,, — sec (1+1)-ro paspana].

Ecnm 1pH cABHNe KOITPOIGHOFD KONA BHIXGINT 33 MPENe/b PASMARON CeTKH
paapsn ¢, =1, 10 10 WBHBANENTHO YMEHLLICAHIC KOHTPONbHOTO Koan . 2°. Ta-
KYH0 11010 HAND BOCCTANYBHTY NPHGABNEAHEM K KOHTDOTBROMY KONY SAMBHIIL,

B ofunem crynae (8.20) npsnimmact sug

r,=(F —a,0,,+a ymod(2' -1). (821}

Beca papraon xosoROl KOMOHHALNK, NPENCTABNEHHOH B CHCTEME C OCHO-

BaHHeM 2', HETHATEIOTCA CTELYIOWMM OOpatoM:
+-1 a, iy Ay eyt a %
Bou o 2 2 * 2t ¥ F

B pesynurale anaueHia nonpasok A A KORTPOAN BRIMOTHEHMHA mesoro

CABNF A NO Moy ByayT:

Inevenne a, .. o 1 0 1
himmese a; o 0 1 1
llonpeea A ... 0 -1 +1 L1}

JnavenMe LORPABKH A MOXHO 3AMEHNTD €€ AONONHEHHEM 00 MOIY NS,

JUIA BBINONHEIHA CABHIA BREHO C UMKAHUECKHM NEPEHOCOM MY CTAMEETD
PAPAna & MARIKT pacpan HeoXONHMO YMEHELINTD KOHTPOABHEIR Kol sa Be-
awynny a,(G,, —1); Tax xkak a,, =1, 3vor wnen pasen 0. Crenosatenvro,
dopmyna (8.2 npuser nug

i =i, + @, mod(2* ~1). (3.22)

Hpawep B.9. Hadirn xoterponkimue xoas g secrn A = LOTOU010, camireesons wieso, npn
p=Tiz=h



8. Kowmpors b b

Pemrenne. Cravana onp MLl Koa WHCNS WYTEN CROACCINA
TpMs np Moayma 7: 4, W IOIQDIIQUIUUUII{MH

Yarem charraen picso Yicie A = 0,10 10H0 W &ro ko pontasi kon 7 =110,

Ha ocnassrin (8 21} ipu o, wl o =0 OOPEIENACM KOHTPMLHGIA KO CABINYTOND YHCAA:
Fy® 01+ 002 10Kpud 7).

itp CABHT & ERKAINECkEN TicT A, = 010110101 Anx woroparo xompous-
Hul xon ro =110+ ) m 1 1{mod 7)

Cieess r’-lﬂl.r‘. =110

Tlpn callre BApGRO NPOMCXOIAT HOTEpN MIANITMX PEGPAIOR UMCHA W Kob-
TPOMBENOTC KO/A ITOTD YHCTS, TAK KAK M BNPAB0 HEHBANEIITEN AENCHAIO 118 2, To

A=(A-g)/2; 7, =tr - a, )2 (829
TTH IOTepH HAMO KOMIEHCHPOBATE, INAUHT, wOHTpOJBIMIT Kod CHbMITYTOro
BIIPARO THCIA MOXHO HaliTi no dopmyne

r, =F, + Alnod2* ~1y. $.24)

B 338BHCHMOCTH OT MOAYTA NOIPABKR K ROHTPOHBINOMY KOJLY B Clyuse (po-
CTOKO CAPHIra DPHHHMAET CACAYIILME IHATCHHA!

IwaveHne gy ooor. 0 o 1 |
ke gy, . ... 0 | L} 1

Tlonpasea A Aux:
. 00 10 ol oD
p=T.. we WO ¢l 000

1TpH moaHGHUHpOBARHOM CABHIE BIPane, KOTopLl BEIlOINRETCH NO Npa-

any A=La,,,0, ;.. .00:4, =1 14, ..aa, NPOHCXOONT Tavke noTepa
MIADIHX PATPAROR KOAOBOH KOMOHINGWHN UMCIS H KOHTPOIILHOTC Kona. Jins
3TOTO cysan hopmynn (8.24) coxpaHaeT cBo#i BH, HO NOIPARKH BORXMNHL GLiTe
CREmYIUTHMH:

Jumcine ay ... o a 1 1
InwcHie g, o 1 0 f
[hnpanka A, Ak
=3 . 10 ol 00 H
p=7 .. . 109 oDl L] 100

Tpamep 8,00, Hath n konrposeee X0aw AN ytcns 4= 4,001 10111100, chmaraemor o mapa-
BO.NPH p=7
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88, Kowmp

Pewe e, Chayana onp el X0y Any HUBCES MyTeu CROMe-
Hiar TpHARL RO w0y Mo 72 r,=10t$'lloelll$wl-imd13 FaTos AU BOPARS YHCNO

A=roHH0H H £N0 ROHTPOALMLE Kogl 7 w (0.

Ha ocnoBasiii (3.24) npw 4, = K2, =&, donp A=0Ll onp P all koA
= 0014+ 011 m 100ymod 7).
Iip puiHp i camhr wuean A, = 110011011110, ARt KOTOPErD KOHTPONL-

Wi Ko# pH A = (HID - i, = (1 |+ 000 = D0Yimed 7) .
Oapent o =0, =100, ¢, =001

OnepauMa cROXEeHHA No Moaynw 2. ONepaumo cCRONEHHA no
MOZYNH 2 MO BRPAIHTE Yeped ApYTHe apHjMeTHHeCKHE ONEPALHH, HANPH-
vep: ABB=A+B-2AAnB).

EciH HPHMEHHTE K JTOMY BHPAREHHIO Y)RE HABSCTHLIE TPHEME, TO NONY-
uiM AR B=(A+B)+(4AB)

Torpa, HenONEYYS NEPEXON OT APHPMETHYECKHX BRIpANCHIH K CpaBHCHI-
AM, TIVYYHM CHESYIOLLYie GopMyty AnR oGpa30BanHA KOHTPONBHONC KOG

To = +F (mod p), (8.25)

rae r.p — KOMTPONbHEIR RO CyMMEl RYX SHCEN; F, — WABSPCHN KOHTPONL-
HOTO KOS JIOTHYECKOrO NPOHIBCAEHHA ARYX WHCen 00 CORHrOM BIEEC HA OOHA
paapal,

Npumep BIL 1kadin pomiinill xox d cysind umcex A= 010000001 w
B = 101110011 twi Woayn0 7

Pemrenne lipowne weero o M BLINE Np p PORLILE Ko-
Al AR NESONHL WHCRAT ¢y = DI g = 000, £, 0 = OkD.

Jarem ARITHEARM CAEAYMHIHE BENFMHHLL AnB=000000011r, =0)k
oo B, = UOMNILI0 R =110

1loene 3100.¢ ony T ine 1, =001,

1lo (opuyne (8.25} PORLALME KOX: #y = 0104001 = 01 Hmod T3 .

Chmaent 1 =001,

Ouepauns AOTHRECKOrD YMHOXKEH ita. ONepanHic IOrHYECKOre
YMAOKEHHA ABYX SHCEN MOMHO BHPa3HTH HEPES ApyTite ApHMETHYECKHE ¥ No-
tiueckpe onepapn: A A B=2""(4+ B)-271(4 @ B).

YuHoxerite va 2”7 o3nauseT camMr xomn wicne, cToZmere m ckobkax,
enpaso hia oguH paapan. Mocae nepexona K cpaBHEHIAM KORTHONBHLH KON, AN
NOFHHECKOIO YMHONMEHHA NOMy4AeTCA N0 hopuyne

pall



8§ Ko rid

famn R(medp), (3.26)
me ro — KOHTRONGHEE KO cyMME, CABHHYTHWI BNpaBO RA O0WH Pazpan;
F‘ —= HHBLPCHA KOHTPOABHONG Kona noravyeckoi CYMMbE UHCET, cnllflll)"ll}ﬂ Ha

pazpan BRpaso.
TTp# ouitsoNienHH CABHIOB HeobX0NMNE KOPPEKLMA KOHTPONLHBIX KONOB B
COOTRETCTEHM ¢ HANOKEHHLIMH BHLIE NPABHNTAMN,

flpusecp 8.12. Haliru poibHul ko HELKRO1 G 1 HHCER T RICLy AR 3
A=100L100L -, = 00, § = 0000111, 1, = 0)

Pemennre Tlpowne scero naliaesd cyMMy Yncel H KOHTPoibigat kit 4+ 5 = 11101084
o™ H

Jaiem no §.24 sHienu o + 4= 10 Onpesemm AS H=11010110,1 =01, 15 =01,

e mTgtAmig =0t C 1o, ponbHul KL AOIFHSCCRAI  MPORIBEACHHA
£, = |0+ Ha)moed3}.
Cmgemt v, =0D.

8.9. Komtpone apadmeTnyccrnx onepanmit

ADPHPMETHHECKHE (TICPALINA BLITIOAHAIOT HA CYMMBTODEX. HPAMOCo, 0GpaTioto
H ACHONHWTENBHOTO K0R0E. [ipentioncitii, o wobpamente dncen (o1lepatibl}
XPAHATCE B WALLMKE B HEXOTOPOM KOGE, T. 8. OREPALNS Npeolipasosalivg B ARAH-
sl KON WK OGPaTHO NPOROINTCA HA BLXOAE WIH BXONE MaUMHE, MeTonnka pea-
HAIMH OREPaUM KOHTPONN TIPEACTARIRETCA CIIEIYIONIHM GGPasOM.

Tipexne BCErD PACCMOTPHM H30GPOKEHHE THCIR B COOTBETCTBYIOILEM KOS
KK EAMHYIO KOROBYIS KOMOMHALNIO, K KOTOPOH MOMKHD NpHRoKUTE Bot Cop-
MY/THPOBAHHBLE BLILIE NPABKMNA NONYYEHHR coeprok. [Tph arom TpebByerca Tomp-
K0 GOAIATENBHEA KPATHOCTE 05IEro YHCIR PASPARCE HIOPARIOMY MOLYIN.

PAcCMOTPHM NOCTEAOBATENLROCTD ACHCTOMH WA HPHMEPE CYMMATODA TPA-
NOTO KOza,

Tak Kax Ha CYMMATOPE NPAMOIO KOAR CKIAAGIBAIOTCH TOALKO UH(IPOELIE
HACTH H30Gpaskenil HHCEN, & JNAR COXPAHAETCA, TO KOHTPONE MOXHO OCYHIECT-
BHTb ABYME CNOCOGAMMN;

1) paanenbbiil KOHTPONL 3HAKOBOH N uMtpopol acTedl WioGpamennii pe-
IYNGTATE,

2) 0Gob1AeHABIH KOHTPONL BCEre H30GpaeH s,

Npu pasgenthoM ciocole Mas KOHTPONS JHAKORLIX PASPANCE MOXHO He-
NOL3ORATE CPECTER MR OOHADPYMEHHN NEPENGIHEHIN, TAK KBK p CIy1ae Mo~
JRPHUMPOBAHHOND KQAA NIORBTEHHE OMWOOK B 3HAKOBLIX padpAAAX NPHBERST K
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89 Kowmposs apu o
o vudopu:'unn B uux. Tlpn nporepke npasuivtocth oGpaGoTan
unpposbix Hactel wobppiretui Taxxe 1o BodunkaeT 0c0BLIX TpyAHOCTEH.

Npu obobineanom ¢ 10c00e KOHTPONA TPEByETCA KOPPEKLMA ROHTPOILHOND
KOaa PeIyNETATd H3-34 0RO, Y10 IHAK PEIYALTATL NpH CHOKEHHH TIOBTOPRET
ek charaeMuc. Cnenc Sarenbuo, MONMO KOHCTRTHPOBATL, YTO KOHTPONbUbIH
KOL CYMM HHOE:1 IOt GHTH

F{':.m' =y, +ry—5g-0,(mod p). (8.27)

re Sg — 3uB4eHHe 35 KOBGLO PAPAZA ClEPAMIOD; O, — BEC CTAMILIEID pas-
[RA CBEPTKM. .

1
Tpewep B.13. 1 1 WICEN HA CY € THRAMOTO KONA:
|.4],-|.n|w|m£|ﬂ|_, l'mmomp 7.
Pewenne llpewae 2o onpracmm o (8.12) P oM HHEEN;

ry= 110, #y =10t . Pesymva® oncpmmp [4+ 8], =LE0011101. Torxa xuwvpontsesh xom peo-
ymimaito (8.12) # -li["b DNEI0N(mod 7), wew ryp w000
Hn ocronmnith {8 27) 1axy wiM Favtyy =10+ 101~ E-100med 7). nan £y =000 .

KDIHP(IMHB el Wl‘ll-l e, 4o CTBYET O LIp HOM B
Omoem 1y, =000,

OGo5uennBii cnog ¥ KeHTPONE MOKRET GLITE NPHMEHEH H IR CYMMETOPOB
ofparnoro M nutmmne‘; [LIKOFO KOROB.

Flpumep 8.14. 1 o FOROS ANN LY pa 0Op 0
roga: | Al -10|1mumt[£,,,-mmoonll.p-s
Pemrenwe me,mammmun(&l!}:
P (0@ ] |0MOI090I{md3);r“ =19,
1y 2O B1OD 00 11D H{modI) =00,
Pesymsal (A+ ) =0 WO A 54, =100
Ttposepaa. e ny, "'J..‘;""n.. w10{mod ).
Omem # gy, =10, !

Hp cADKENNM ui B H2 CYMMATOpPS ROTKMTHHTEILHOMO KoAa oTpebyerca
KOppeKUMA KOBTPEALHG O KODA B CAYuE, SO IHAKOELIE PaIpaM wI0Gpaxe-
MMl comepaaT endHML’, THK KBK [P ITOM BOSHWKDET SAHHHLD NEPEHOCR W3
HaKebO] O paspAga. OueeHIHe, HTO KOUTPONLHEI Ko CYMMBl Gyaer pased

Fom T g -0, (8.28)
rae o — KOPPEKUMS (;1=l, £CAH BOIHHK NEPOHOC NI IHAKOBOrO Paapaad, H
o =0 — ecaM itepeHac; lieT).
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ApnipmeTHieckuM xoday l-zo0 suda Gynew naswpath xon A-N, rae 4 —
KOHTPOAMpYeMoe YHCNO, N — womynb. JiTa TAKHX KOAOB HECKOITLKD HIMEHRIOT-
CN MOHATHA «PACCTORHHA? H (BECLY.

HYECKOID KOA TIPHHATO CHNTATE KOAHMECTRO HEHY/IEBbX
CHMBOJIOE B xononoii KoMOHHBUNY, a Pacomosinie, ONPELEHIEMOe KAK BEC Pa3-
HOCTH KONOBbIX KOMGHHBING, HAILIENIOT apupmemuvecKine PaccIORHue v

Ecnu paccTonne Mexny ZByMs YHCHAMH A, M A, pasho o, TO Fio oltigua-
1. 4T0 Nepexod OT GAMOrO MHCNA K APYTOMY AGCTHI3cTCH NPHGRBISHHEN Besi-
4HHb d. B 3ToM ciry'iae BCe KOMBHHAUMH UHCEN, HAXOAAMUNECS MEXT) 4, ¥ A4,
AMEIOTCA  JanpeileHAsMH. Cnencearemshe, ans  obnapyxenns d-xpaiuofi
ouHGKH HeoGXOoAHNMO HNETL PACCTOANNS He MeHuwe o +1. Ecan d =1, ro ma-
woll kon He cuomxeT OGHAPYHHBATE OWHGOK. BellmuaHa PeccrosHHA NS KOAOB
A- N -pupd 3aBHCHT OT BeTHYNH A u M.

lpeanonareetcs (M To Roxadane © Teopud kopuposanns [10]). uro ans
oGO0 Uuncna A B CHCTEME OCHOBANMA § =2 CYIUSCIBYET SAMIICI BEIHOE Npea-
CTABNENE BHAR

A, =0, +a, -2 4. +a. (8.34)

rae ¢, = k1 nan 0, U B KOTOPOM HET ABYX COCENHAX KOIDPULHENTOR, OVLIHYITLEX
OT HYNA.

Npencragienue (8.34) conepkHT MUHHANAILAOE YHCNOG HEHYACBLIX KOMHD-
HUREHTOR W HA3L XM, B KBHOHHUECKON NPEACTABNCHHN BEC
mobore uncha, Hauntas ¢ 27 W BnnoTe ao uncna 2 +2'7' . na envimny Gollk-
we, yeM Bec uHcen of } 1o 2. Bec vncen, mauwpns € 2 + 27 41w priots o

2'"' . conageer ¢ pecom yhcen 2’ + 271 -, 2 + 2 2 w1 4.

Konmuectee  puopAncR 1 pepcTamnciii  wwol  A-N pasiio
Tog,{A- N)=log, A +log, ¥ , ree log, N — mteimeiuocte xoae. Taxim oGpasom,
vuifiop MOIYNA ONPEIENteT HE TONbKO HIGLITOHMOCTL, 1io W paccTotmme, [ kavectse
MOY/IA LENecOOGPatHO BLIGHPETL HEKOTOPOS BIBMMID MPOCTOE & OCHONBHIEH CHC-
TEMBI  WHEN0, NPEBOCKOMNILIE CAMO CCHOBATHE. MokHO NOAGHAIT, YIG NN JiBOHY-
Hoit cueremsd ¥ =3, W Torma niaGoit koa suap A -3 Gyzer cBinpyaimsTs poe om-
HOMHBIE QUHORH, CRENOBATENLHO, MHHHNAMHLY WIGKTOUHCCTS TIPH IPOHIBRLEOM
OCHOBAIMI OTipeneiseTed KAk log, (g + 1), . e Boeraa Gyner ‘1pefoRa 6CA HE Melice
QAHONG, O H he Gones RYX AONONHHTENLHELX PAIPAI0D.

Koam € MHHHMATEHBM pACCTOAHReM, GonbiinmM NByX, XapaKiepHIyKiTca
BemHuntol M (N, d). Bennuwma M (N, d) — Haumenswes 4ncio, paioulce
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B.J0. Aptihaempnacxtor xodu

NpH YMHOKSHHH eno HB N HHEND, BEC KOTOPOro MeHbie d B TiPeACTABNEHHH MO
ocHoBaHWIO §. JipyTHMH CIOBAMM, eCiH HCno N HMeno Bec d B NpeOCTABACHHY
NG GCHOBAHHIO §, TO NPOHIBEACHHE NM,(N, d) Gyner vmeTs Bec meHswe o O
ITOMY @ OCHOBBHNIG J.

Ecnu uncno 4 wameHseTca B npeaenax 05 4 sM*(N, d), To npu mobGeix N
# § MHHVMATEHOe paccTosiie A - N -kofn CyAsT paeto N0 MWeusiiell mepe d,
TO BHTEKACT H3 ohipeacnetind Yncns M (N, d).

B TeopHY KogHpOBAHHA ROKATAHO, YTO

My (N, 3)=@W 4 pfn. (8.35)

Ocroencl cnocob ana oTuckouna sauenns N, — cnocol Henocpeact-
BEHHBIX BhivMchenwil. Pa PHM €0 Ha PETHOM NpHMEpe,

Stpmmep 5,17, Paccuniame BCARMWHY M, SRR DEIINSX JAHCHIR MOXY AR N/
Pewrenue Boanuew koncp 1. Torus CAYNaH:
1) A=l
1T A=01=8+24), d=3
2 XN=21=16+4+1, d=},
3N m33-3240, d=2 M1L,7)=2.

t

6 N=I%
[N =13=8+441, ded;
2K =m26=16+8+1 dm=d;
IN=Wal2+d-I dul;
5 A=065=6d4]1 d=2 My(13, ¥y=5.

Crumenr 1) My (1, D=3, 8) M3, D=5,

Kposme A-N-K0A0B CYICCTEVIOT apumemuveckus xodw 2-20 poda ¢
GonbiiMM MUHHMATLHBIM PACCTOAHHEN. APHPMETHRECKOR PACCTONHNHE MEXTY
HHCAAMH 4 H A, CTb BEC MX DASHOCTH, & BEC, B CBOIO O9CPE0L, ONpeNenNeTCa
KONMUECTROM NENY.NEBLIX CHMEONOE B NPEACTANICHUH YHENR 10 OCHOBAMMIO g,
Kamcnge YHCHO MMEST KBHOHNYECKYI0 GOpMY TIPEICTARISHHA N0 OCHOBAUMIO 2,
T. €. MHIMMILHOE KOMHYSCTRO paBuo b,

Ecnw N upoctoe uneno, To 2% neawrcs ma N Tycms
B=2%-1iN. (8.36)
Pacemonpvm 8- N -kon.

Yueno auaxoe © kogosoM cnoee # =N -1. BoabmeM perotopos wHCno
H=f<cd). Torna



8 Koumponsy pabom yudp

1B=b, T b 2Tl 837
voe b m(-2"" mod Ay mod2 .
H peiicvenrensio: N =14 B=(1024-1)/11=93_Ecou =10, T0
1-8=930=12"+ 1.2 4 1-27 4 0.2 4 1.2 4 0.2 4 027 4+ 0. 22 4 1.2 + 0. 2%,
[Tposepum wo3ppHumnenta b no dopMyne (8.37):

by =(10-:2" mod] ymod 2w 0;
4 =(10.2° modi ymed2 = 1;
by 2(10- 22 mod1 lymod2 =0
by =(10-2" mod1)mod2 = 0;
by w(640mod| [)mod2=Q;
b m(320mod| [ymod2 w];
b, m{160mod] l)mod2m 0
& = (80modi Dmod 2=1;
b m{40mod| [ymod2 =] ;
bm(20mod] Pmod2 =t

Hrak, secaTtavdoe uscno |0 B ABOHUMOM THPeACTABNIENNH HMee1 3ua 1014,
8 A N-xone Gynet uvers gug 1101110, a0 B-N-xope npn ¥ =11, B=93
yheno |0 Gyaet npeacranneso & enge | 110100010,

[ph wcuomaosannn BN -xofa wozppHuMenTH B ModiO BbrMCHAIL
CpEIy XKe, HE PACKTAAWEAR 4HHCHR B MHOrouned b = (/-2"" mod A)mod2:
n= N —| wsbecTio sapanee, Tok kak B =(2¥7 —1)/N Buuncnrerca uepes N

Taxum obpon, (1py wolpaxeHny uncha § 8 8- N -xope onoeula axos
PABHE €AMHHLLE, 3 MONOBHHA — HyMO. 3TO CeAYET H3 BHIPIOKCHHA

b = ({-2*" mod ¥)mod2,

TaK KaK 2 u N B3aUMHO NpoCTLIE HHCAA, 3HOMHT, OCTATKH GT AcheRud Yucen 2’
ua N — penwe yican ot | 4o N -1, Tak kag uMeag N — HeUETHOS, KOAHYECTRO
OCTATKOB — BCErgd HeTHGE YMCRO, & JHAYHT NONORMHL WS OCTATKOB YHCHA Tie.
YeTHLIE, & NONOBHHA — YETHEIE YHCNS. CnegoBaTenbHo, NONDBHHA OCTATKOR DO
mod2 paeT SAMIIHLY, & BHOTORHHE — NYAL.

Ttpmmep B.18, Flycre A =11, §=93. Halton woofpawennys wnees for Lao 0 n §-N -
Roge.
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810, Apudumanmwuacsus xodel

Pewenne. K am ¥ ween B 93-N -xone pamiio
N =1):

B-1=93=10E110L

g 2= 186=1011 10,

B-3= 219 = 10001011,

B 4=372=101110100,

B 5 =465 = 1110004,

# 6=553=1000101130. [£:1)
£ 7T=651= 1010001011,

B =744 = 1011 101000,

B 9 =837 =1101000101,

810 = 930 = 11 1H10001D.

Chmdem oM (BIPUYRY (3) SUHHDTO NpHMEpS.

Apipmernucextli Bec uhcna B 8- N -koge paser (N - 1)f3, unn (N +1)/3
B FABMCHNMOCTH G TOTQ, KAKGE UT FTHX yscen uenoe (N > 3).

B cayyae BN -xonoB N0 mIBECTHOMY N WMOMKHO HE TONLKO OAPENEIWTH
KOMTIECTEO CHMBOIOR H MX B, O M 38pAHCE ONPEIcNATe &PWhMetuuecKon
PRCCIOTHHE, ¥TO HENOCPONCTOEHHO BURET Ha KOPREKTHPYIOWME cnotobHocTH
xona.

Cytnecibysy eine camodorommotgueck (A-N + B) xonpl. B 3roM cayvac
KON ANA HOISIIH FelBHOMD YHENA N — pononHHTeNbH KOS CAMOre qHena 4,

Ecr uncia, KOTOpME KOANPYIOTEA, MMEIOT OCHOBAHNE b, TO ZONOMHEHHS
ann yuena A ynet (b - [ — A). JononHenwe e ywens A+ N npy npencraine-

R
I N

MK €10 N0 UCIIORAIMIG g paBity §° —|—A-N:
g -1 -(4-N+B)= N@G-1-A)+ 8 ,
" Ll -] L.} h WHCRE

B=[g" - 1-N-1)f2.
Ko poIMOXSIT TOMBKO NpH uenwx B I
Paceroanma ana (A- N + B) xona e xe, yTou g A N-koga

Tipumep 819, lycrs nyxno malitn (A- N+ 5B -nm H wan amx t Mec
X THAKOB, WENpABIARKMRIN CANHOWHME CIHGKH.

Pewenne Aommen w1, Yro{s mcopiamnms oAwHoaasie ollin(cd, Hywio HUCT. KON ©
KDNORA | oaliies o =3

Tar ke ecw 5 4 < My(N, Y, To opn meolux ¥ n ¢ paccrosunc A- N -sosa pessio o
meinanedl vepe o



8K "

v £ VHEE

1o tafimitie muied MM, 30> 10 (13K kax A — secwrveldt 3ums T.E. 01 | no %
M(N, Jym 27, npuston N =19 HanSonuimee ncuo # 3ToM crysac pastio 19- 9= 170 ana pee-
Fo IWTpeSyerce Mo kpalisell Mepe B amowtHboc Jnaxow (11010101).

Hzdwpuyau B g™ ~1= N(s—1J}{2 nonywan: B e (2" -~1-19.9)/2=42

AN+ Bu9 194422132 (Hy™io B 3sann anomybL, R8T, koM BONONEN),

o "

p Hajeer TaxoH oHa!
Tadauna 86

4 A-N+E Kon

0 41 GO0 1610

1 6 0011 110

2 1] L LR

3 w9 o1toonll

4 [AE] ot o110

3 137 1000 kb0l

& 156 0ol 1o

1 175 190 1111

% ™ 11000010

9 213 16 G :
hciens 064 P B TaG! L6

PAccMOTPHM HECKONLKD CTYYAEE NDHMEHEIHA ONHCANMEIX BLILE KOJ08.
I llycre A4 + 4, <i0, T.e. ueT nepenoca b kogomwx cliosax. Torna
N-A+BeN A+ B=N(4 +4)+ 28, Orcons sumio, Ure HyAKNS Noupapka

w—Bn»,

Hlpavep B20. Chomwrs dwcms A, M A4, » sonc A-N+8. coin N=I% =42

(Aed Ay =d).
Pewenne,
A =3= _0HOOML
Ay w4 =*OLITON0
1 —- BATIpEYLOHHAN KOMOHHNLME
“p010 1010
A+ Ay =7=TIOIITE — paspemenian FombAmIBR, COOTBETCTRYET WHCTY 7
Elyers iy CRHHOTHRN Gra B 5-u pasy
oo 0pI
011010
TTO0TONT — 3apecamesias KomSimms
~o0i01010
+TMI‘\‘TIT— F L Griwmiar & 1010 11E1
1
T



812 Apuduscosuveciue xods

Umaem A+ A; =10[0 111,
Z.MNyets A, + 4, 210, Torga
N A+B+N -G+ B=N{4+4;)+28= [ON +k:N+28.
Yhact u wepptwat
CnenopaTelibHe, HPH TIPSHOCE B CTAPLISE ROAOBOS CIOBO HYKHO A0GBBHTE
nonpaery +{A-1). B 370 cnove, oTKYAa NPOMCXOAMT NEPEHOC, HYKHO Che-
nars nonpaexy - (¥ -1+ B).
liprssap B.21. Clucinis wieia 4, =328 B A, =563, M= |9, BE=d2,
Inees ¥ — 1= (BI0010, ).
Pevicune

3281= 0LI000I1 1010000 [1000010
563]=" 10001000 10011100 01100011

~ 00101070 * 00010060 000 001D

0 nr,
—— " 00100* W10 t010
TTTOTOI0T  DOETETON

gt
9 1

TISChb (I CAHVREITHE TIPOHTOLH OIIRGIIE (DHH YNNI FMOM —x—):

S(I06BI1 0100000 1500 00D
1000 ol EOGHTHO0 QUi 00NL
CTOI0 k60 _ 1110 1100 _ 10100101
00EOLO10 "~ 00101010~ 000 0010
060 09197, 1100 0010 _ 10010011
ovolooigt 0l
Toey ooty 11010100 10KCN10
Tiov 4010 11010101 D0V IIDN

Umaen A+ 43 = 110000101101 0300001 1IDE .

peayRRIar
obpacn

Cpapranr pesynrar ¢ obpasuom paspewettof ROMGHHALIMN, MOAHO Onpe-
ABNHIL MECTONONMKEHIE CUUNGKH.

B coBpEMEITHMIX BUMHCIHTEILHLIX MAWMHEX WCNOMLGYCTCA KOMTPONL Ha
HERIGETH H HEHETHOCTS. DTOT KOMTPONE NOSEONIAST /ML 3HDHKCHPORATL FHAIH-
4He VINHGKY, HO We TIOIBONAET ee HonpaBuTh. Ho on AN wHPOKoe NpHMeHe-
Hne Gnarogaps ceoell NPOCTOTE, TAK KaK W HanHune uvbopmonnoutol Habet-
TOMUMOCTH TPelyeT NPHMEHEHHMA KOHTPONLHOH ANMBPATYPH, KOTOPAR MOKET
oxmaTECA cantikod ofLeMHol, Tpyanopeamayemoii. Hanpumep, & coyvae ca-
Wononosarnixes (A- N + B)-konos neobXoawMo YMHOKMTL WHCNO Ha ¥, roe
N — upocioe uncho, tpubasuTe B; A8 DpeNcTABMISHHUA SETHIPEXIHANHBIX YHCEN
I3 BEIHYIMIE HCAORTYIOT BOCENb pAIpanos (cM. npuMep 8.21), NoMHNG 3Toro
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9. CIIOCOBHI 3AHNIHTH HHEOPMAUHH

9.1. OcolieHHOCTH CHCTEM IAMETR HIPOPMATEH

B CBA3H C UIMPOKHM PBECTIPOCTPAHEHMHEM NEPCOUALLHLX KOMITLIO1EPOB He
10LKG KBK CPROCTE OGPAGOTEH MHGOPMAUHM, HO TAKNKE KAK OTHEPATHBHBIX
CPENcTB KOMMYHHKALIHH (3SKTPOHHAA, TENe(AKCHAN TIONTA), BOSHHKAIOT TEPO-
GneMEl, CBATAHMHBIE © 0fecneUeHHEN JBIMTH HIOPMALIMK OT NPESRBMEPEHITLX
nin CryUHalinax HeKaaeHil.

AKTYATEHOCTL 3THX NPOGNEM NCAHEPKHERETCA TAKKE TeM 0GCTON 1ENLCT-
BOM. Y10 NEPCOHANLHUH KOMTILIOTED WM ABTOMATHIMPOBAMMOE paGoUes MECTO
(APM) ABNfeTCA YacTIO CHCTEM OGPABOTKH HHDOPMALIHH, CHETEM KOVIEKTHE-
HOPQ TIGABIDBARMA, BLITHCINTEMHLIX CATei. B Takwx crysasx npeanabimorca
AOCTATOUHO KECTKHE TPEGOBAMHE N0 MAKEKHMOCTH M ACCTOBEPHOCTH NEPSIABAC-
woii ardopNaumi.

JhioGoll ka2 CBN3H XapBKTEPHIYETCH HAIHUHEM B HEN TIOMEX, NPHBOIA-
wHx K HCKAKeNHIo  WHpopMaumy, RocTynmowed Ha ofpaGoiky. ¢ ueisio
YMEHBLISHHA BEPOATHOCTH CWHGOK NPUANMASTCA PAA Mep, HalpaBieHHpX Wa
YAYMIUCHHE TEXHALECKHX XAPAKTEPHCTHK KAHANOB, HA HCIHUILIBAHHE PAVINY-
HEX BHACE MOOYNALMM, Ha PACINDEHHE NPONYCKHIGH CHOCLGHOCTH W 1. 11. [Ipn
ITOM TAKAS ZOMKHLY MPHHHMATLCA MEPL N0 3MUHTE HBIGOPMANHN oT OOk
WK HECAHKLIHOH WPOBIHHONG AOCTYTIA.

Hocmyn — 370 natyyeHie HOCTH J084Th  HHpOPMALRIO,
XpaHauyoca B DBM (cucreme).

Beaxax WnpopMauMa B MALIHHE WIN CHCTeMe TPeSyeT Toil wirk tHOH 34
Wms, NOA KOTOPOH NOMMMEETCA COBOKYNHOCTL METOAOB, VHOHBUMAIONILHX
YNPARNATL ZAOCTYIOM BHNOAMACNLEK B CHCTENE NPOTPAMM K Xpanfweiica 3 neit
HHPOPMBINK.

CyinecToyoT MeTOnE! GMHIHTECKoH JUNMTH KNHANGE CBAIH, KAHAI0S TEpe-
A4 HGOPMALMH, nomewennil, rne cOpadaTHBEETCA HHQOpMaunA (hanpHMEp,
paunpoBanne), Onuaxo GHIMMECKHE METONW He NBAMOTCE IPSOMETUM pac-
CMOTPEHMA B ITOH IIABE,

348346 JGWHTH HHPOPNALMH B HWPOPMBLIHOHHBIX BHYHCIHTEIILIGIK CHO-
TeMax PELIBETCA, Kok MPARMJIC, MOCTATONHO NPOCTo: GORCIEHHBAKYTCA CPRACTER
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91 O Por

KOHTPOIA 34 BLINOAHEHHEM NPOrPAMM, HMSIOLMX AOCTY K XPAHMMOH B CHCTe-
Me vidopuaniy. Jime 37ux uenci ncnonesywercs nubo cnuckn abotenToB, Ko-
TOP6IM pAIPEIleH AOCTYN, NHGe #apoAy, UTO ODECTICUHBRET JAMMTY WudopMa-
UMM TPH  MANOM KONHYeCTBe TIONb3oBaTencll. CAMake npu  wwpoxos
PACTIPOCTPAHEHNH BLIYHCHTENLHEX H HHOPMALIHOHHLIX CHETEM, OCOeHHO B
TakHX Chepax, Kax oSCIyAKHDAMHE HACENCHHT, GAMKOBCKO® NeAO, FTHX CPEOCTE
oXBIANMCE ABHO HEAOCTATOYHO, CucTema, obecneunBiiowan sHINTY hudopa-
K, e SOMKHA NOJBONATL BOCTYNA K ABMHEIM NOME3OBATENAM, HE MMEIOLLIMM
vaKoro npaps. TaKas CHCTeMA JRUMTET SNIRETCA HEOTHENNEMOH YacTLIO moGok
CHCTEME! KOJUTEKTHEHOTO MOMB3OBAMHA CPEICTBAMH BaISHCINTEMHON TEXHHKH,
1IE3ABMCHMO OT TOr0, Tae OHH MCHONLIYIOTCH, JIaHHGIE JCNEPHMEHTRNLHBIX HC-
CREAGBANHIT PATIHYHLIX CHCTEM KONTEKTHBHONO MOLIOBANMA NOKAZAAN, 4TO
BONE3CBATENG B COCTONHHH HANHCATL MPOTPAMME], QMOWNE eMy BOCTYN K Mo-
Goli vupopmaumrn, Haxonsuieicn B chcTeme. Kax npasuno, 3me ofycnosneno
HAIHYMHEM KAKHX-TO OLIHEOK B IPOTPAMMNGLIX CPEACTRAX, YTO NOPONIBET HEWI-
BECTHME 1FYTH 0BX0AR YCTAHOBACHHKTX NPerpan.

B npunecce paspaGoTkH CHCTEM 3AUMTH HHPOPMALIMY BUPAGOTANHED He-
xuTopble ofuMe npagune, KeTopele Guiny chopuymposany K. Canuepom o
M. LWipenepon (CUIA):

1. Hpocmonur mexanuzva scengumne. TAX K CPENCTER 380MTE YCAOMNANT
W GE3 110 YAKE CHONYILIE MPOTPEMMIWE W AINIPATHME cpencTed, obecnevn-
paowme obpaborky nannbix B IBM, ecTecTBEHHG CTpEMNRHHS YNPOCTHTL 3TH
AonoAIM] EfbIME cpeacTea, Yed myuwe comnanpeT NPencTARICHHE NOMLIVBATE-
N% 0 CHCICMC T2ILHTL © ee PARTHUECKMME BOIMOKHOCTAMY, TEM MEHbLIS OLIK-
Gok BOSHHERET 8 Npotiecee paboTs!.

2, Pay dogacnyl Hpeobradame noy sanpemasy, Hopuanswum pe-
AUMOM PEOUTEE CUHTAETCA OTCYTCTBHE AOCTYNA, B MOXAHNIM 3ALIMYTL AODKEH
Ok th OCHOBAH 118 YCHOBHAX, MPH KOTOPGIX JOCTYN pajpewaerca. Jlonycx aastea
NnUEE 18N 110ALIOBETSIAM, KOTOPHM OH HEOGX0ANM.

3. Hiposepra nusmosavti mobozo obpaenes x Slobosy offeexmy wigdopua-
Hin, TG ONANAET, WIO FAMTA BBFHOCHTCA Ha obUnecHCTEMMLIH yposets H npel-
nonar2eT abCORIOTHE HAKCHMI0E OTIPENENEHHE HCTOMAMKA MOGON0 00pAILIEHNA.

4. Pazdenensie nosuomouuil JAKMONAETCR B OTIPERSHEHMY Ann moBoli npo-
TPANMbE B MIGGOro NONL30BATENN B CHCTEME MHHHMATLHOTO KPYTa ROSHOMOYMA.
10 HO3BOARET YMenbiHTL Yieph ot cBoen 1 cnyvaiiumX uapyuennil u coxpa-
THIL BEPOSTHOCTE HEUPSAHAMEPEHHOTD HIH OWHEOHHOTO NPHMEHEHHS THONHO-
noHai.

5. Tpydoemnocms nponcoseus 6 cuciieay. PAKTOP TPYN0EMKOCTH 30BH-
CHI 01 KGIWYECTBA NPoD, KOTOPbIE HYHHO CACNAT ANA YCTIOWIHOTY WPOHHKHO-
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9. Ci !

P

achin. MeToa PpaNoro nepefopa BAPHBHTOD MOKET NATL PEIYNIETAT, €CIH ANA
BHAIH3A HCMONLIYETCA caMa JBM,

& Pesucmpati Hp i & ¢ Huoraa cawrsor, 4To Buerga-
Hee PeryCTPHPOBaTE Cy4aH NPOHHKHOBSHMA, HCM CTPOHTL CIMMKHLI® CHCTeM b
IBNMTEL

9.2. KpHaTOrpagpHICCKRE METOAM JANETE! ARGOPMALEN

OGecieueHNe 3MUNTEL HHPOPMBLIHH OT HECAHKLHOHHPOBAHHORO AOCTY-
na — N0 CHPKAOE, TPelyIowuice LINPOKOTo NPOBENEIHA TEOPETHISCKHA W 3KC-
HEPHMEHTAIBHLIX {Hil 110 BOMp CHCTEMHOTO MPOSKTHPOBRHMNA,
Hapaay ¢ npHWMEHEHHWEN PAIHLX NPHOPHTETHLIX PENHMOB H CHCTEM PRITPatiN-
UcHHA NOCTYNA PA3pabOTUHKH HADOPMAUHOHHEEX CHCTEM YACIHIOT EMHMAHME
PAAIHUNILIN KpHITOrpRbHIecKuM MeTonaM o0paGoTin andopmaumn,

Kpunrorpapuyeckie metomhl MOXKHY PRIOHTE HA NEA KNACCA:

1) oGpaGoTka HRGOPMALIHK MYTEM 3GMEHET M NepemetiHaataa JyKe, Opu
KOTOPOM OfbeM AAHHUX He MeHReTca (kdposaHHe),

2) carhe WHOOPNALHN C ITOMOLLID 3AMEHE OTASHBHBIX COYeIallkil Gyke,
€Noa uAn §pas (KOANPORINKE).

Mo cnocoby peanisay A KPUNTOPRPHYECKHE MEIOAW BOIMONKHEI B BIINA-
PaETHOM H HPOrPAMMLUCM HCTIONHEHHN.

JUia IpuUETL TEKCTOR0H WiHopManmun s mep Hay e Claf-
[HH TENEKOMMYBHEALHOHHOH CETH MCHOREYHYTCA BTAPATHHIE ClOCOOLE k-
poBsHHA H koauporauua. S oGmenn wadopmnumel mexny IBM o Tenekom-
MyYHHKBOHGHNOH CETH, & Takke ANA pAGOTHI C NOKAMLITLIME AOOHCHIIMN
BOTMONHH KBK ANTBPATHEIE, TAK H NPOrpaMMHGe ciiocoGul, Jirs xpanenna un-
fOPMALIHE HA MAFHHTHLIX HOCHTENAX NPHMEHAIGTCA NporpamMMibie criocobn
WHHPOBAUHA H KOMHPOBAHMA,

B npocTeliuieM cnysae pna NOCTpocHHA npapiy wiposania 16KCToROA
HHPOPMALHH HCNONEIYETCA HOKOTOPbH CMelaRIbl andasuT, HaTpHMED Hepe-
cTaHoBka ofuutore Ampasita. B npumepe 9.1 noxazan Hexoawwi andanmr,
cMewatpil ApaBHT W WKHPPOBAHHE KOPOTKOTD COODILEHNA, B KOTOPOM KAk~
naa Oyxkea samenserca cootoercTeyome Syxeol ciewannore andanira.

Mpunep 3.5 Japnppyhre ¢ 40 Ip xona gpaty «[tonpoty e npone-
TETh UIHGPOBIHELH TEKCTS.
Anganwr ABBMAEACHAKIMHOTIPCTYOX LISUILLBBI B
Koa ALY KEHIIIIBX bOLPATIPONTATIAYUCMH| BB

Lipyennn HHgopMaw MOMPOSYHTE MPOYMTATE LUHSPOBAI L IBIH IEKCT
Chossem.
Koa ABANBILNZ0H ATIBALLOAOT SHIRIBY AbtbIH3 UNXP0
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92 Kpunmoaid emodta sawgum unboy

CooGimeHus, 3aUHBPOBANHEE € TOMOLIE NPOCTON NOACTANOBKY, paciundg-
POBLIBAKYTCE CReyiolmyM obpacom. ONpenenseTct 4acTOTa HOABNEHMHA KEKROH
Gyies! B Winppoatiiom cooGLICHH M CPABHHEAETCA C HACTOTRMH GYKB andasnTa
Tabnwus yncTor Gyxe pyccxoro andiansra (vabn, 9.1) npuoenenn uise

Tatanua 0.1
Bykna Yecrora Byras Yscrore
0 0.0940 B 0,0197
A 0.08% 3 0,0193
E 0,056 ¥ 0,0179
H 0,0739 r 0,0153
[}] 0,0662 b 0,0125
¥ 0,0611 Yy 0,0E8
[ 0,0561 1] 0,000
LN 0,0554 X 0,0093
1E 00421 u 0,0087
M o041y o 0,0064
B 0,0400 10 0,0063
N 00,0353 m 0,0048
K 00012 ] 0,0034
n 0,0280 3 0,0013
L] 00243 11 0,6032
Tl 0.0225 b 0,0002

JUa coobuesrub i 40 H Gonee No pacnpefeAeHMAM YeCToT

MK OUpCaEIIth SyKbbl HEXOAHONO TEKCTS.

bonee Haneasoe WHOPOBAMHE TEKCTOR DBECTICIHBIETCY ¢ TIOMOLILIO K-
YciibtX CHOB H HECKONhiHX anaenTos Whdpopativa. Hwke (Tabn. 9.2) noxazan
Keaupat [Binketiepa, 10CTPOSHHBIA 116 OCHOBE CMEAMHOTO AAGEBHTL NPHBS-
HeHEOTO B npuMepe 9.1, Kaxnas cTpoka Keaapata obpazyeTcd w3 npeannyLed ¢
NOMOILRG IHITHICCKDNO CAPHTS HA oMy TIOsMuMIo. TarumM obfipasom, Keaapar
COCTOMT W3 32 CMEBMHIX AMPABHTOR, KAKLOMY HI HHX COOTEETCTRYIOT GYKBG
HexonHoro andiasra. I GyKer ISNHCLBAOTCH B KEAZPATE CICER NEPED KIK-
AbIM CHELIHIGIM UHPABHTOM.

mep 9.1 Jandpyiive ¢ w0 g
uur::m:. MOTIPOSYHTE TIPOYHTAT IIHGPOBAHHE mtwr
Emomenoe crono KJUOYEHIOWEN 1OYRINOYRTRD YICHOYKIHOYIN I0YKMIO
{mysem OCHMYePITT BIUSYT3XEM AMOBHOEEEH ITATTI

mnR
OCBIE YPH T UYT3 XBMA OIOBH GhbE HANT AT

n7



£ Chocot smipunte andopman:

TabGanua 92

ABBTHEACGHAKIMHONPCT YOXI MLLHBDION

MY KEHMIOBX bOEIBANTO K GAICMATEE |
1Y KEHMULIZX b bIBATPOITAIAYCMHTLEIGH
YKENMMT3XbOMBAT IPONTAIMICMH YRR
KEFUU X hpbBANPONIXIMICMHTREIOHLTY
EHIUDEX BOBBAITPOIDE 3AUCMHUTEEION (YK
HEWIIEIXbObIBAIIPOUDACIAYCMHTEROREYKE
1 (B 3XbOBIBAIIPGIPIATC MM T BB RIYKETN
{HUBXBALBANPOIIRIAYCMH IHEIOHLLYKEHI
WIXBOBIBANPONTACSAICMUIBEIOHITYKEGTI]
IXBOHBARPCILIEIRUCMAT bEIOST[YKEIN 101
XBOBBANPOJLIIKIAUCMM [HEIOHLIYKE I U I3
BOLIBAIPOTAIAYCMHTHEIORLTYKER I 13X
SHRAIPOJUTKI ANCMHTBEROHLIYKEI LML b
BIBANPOJIARIHUCMHTBEION Y KEHI TIEIFIX b
BANPOIIRBAYCMHTEEIONLYKERF IINEXTObI
AITPONTKIAUCMMTEEIONL LY KEN HHEEXbObiR
NPONIKIAYCMMTEEIHALIY KEHEINHEXEDBIBA
PONTXIAYCMHTEEIONALY KEHE I DBTX bhbIB AL
QINTACIAUCMUTEEIOHI LY KEHT TIN X bObIBALIP
JUDEAAUCMHTLEIONUIVKEHT LIRIRX WO BALPO
O FHCMHTBRIORTY KEE MHIEX BOBIBATIFON
ROHYCMHTBEION Y KENE 1M 3X BOBIRATIPON
IAUCMHTESIOALY KEHHLM B X bObIBAL PO
AMNCMHTLBELOHT LY KEL T IMIX BOBINANPIJIIC
YCMHTBEIOALIYKEIH LI XBObBANPOIILK 2N
CMHTBEIONLIYK ENMUUIX bOBIBANIPOSUDR A
MHTBBCOHLYKELETHILIX babIRATPORACH
HTLEIHALY K EHNTLIEEX bONBANPOILDK IRUCM
THEOALY KEHPUUEX b HBAMTPONTKISMCMH
BEICALYKENIMUUREX bOBIBAIPOIJRCAYCMHA |
BIOHIY KEHT LWPX Bdb BAIPOIJLTRORICMA 1
WORELYKEHTUILEY bObIBAIPONIACHAUCMH (bb

NS Wr S rEE s oY N o oo WEMmMBER- T o

Ha npumepe 9.2 nokassno wHdposarue Gpait ups HoMOWM KNIO4EBOI 0
cnoss KJIOY u aanHoro xeaapata, Knouesoe CHOBD MHOROKPETHO 30THICHBA-
€TCA M08 HCXOAHLIM TEKCTOM, H SYREH HCXCNNOTD TERCTR WHEDYIOTCA [IPH (D=
MOUM COOTBETCTEYIOWHX CMEIAIMLX LidaBWToD. 3TOT MeTon wH$poRanHa
YRS He MOALBETCA PACKPLITHIO C TIOMOLIBI) NIPOCTOrD NONCHETA YaCTOT GyKe.
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92 Kp pagd METTOOR) TNy Por

EciH Henoiszopame HECKONLKO WDOMEBHX CNOB DEanHykol AnMus, T
WMOKHO St 507168 NOBLICHTE JAWHLICHHOCT HHDOPMALINK, TIOCKOMLKY PaaHEIM
cooblueHuan GYIYT COOTRCTCTOOBATL PaAMLIE KMIOMERLIE COBS.

OcnoBHLIM OTANYHEM JBoHYHOH HWHODMALMH NPH DEpelaue AAMHMX OT
HHopMALMH MOGHX NPYTHX BHAOB (TescroBoii, rpsphueckoll) spmreTcn ee
NoHAN HOPMATHIOBAHHOCTD, T. €. OTCYTCTOHE KAKHX-MHGO NOTHWECKHX coaseil
MEKIY OTASILHAIMH SACNEHTAMH NepeapEneMoli HHPOPMALNK. 3TO NPHBOANT K
ToMY, 4To OWKGKS B TakOM coOGuIEHUM H¢ MORET GuTe ofHApYMeHa N0 CMbI-
CIOBONY COACPRAHMIO IPHUATON HHHPOPMALHH.

OCHOBMEIN  NETOOM NORGILIEHHA SOCTOBEPHOCTH RABIACTCH NOMEXOTALIN-
WEHHOE KGAHPOBAHHE B COMETAHHH ¢ SETOMATHUECKHM JANPOCOM H TIOETOPCHAEM
BCKIKEHHBIX KOO0BLIX kOMGHHAUMH. KOAMDORAHKE IANMOSACICH B0 BREBSHHH
onpeacicHuEnd 0Gpalon B HHPOPMAUMOMMYIO NOCHEROBATENLHOCTL NONONHM-
TEALHHX NPOBEPOHHBIX PAIPANCE TAKHM OGPASOM, YTO MESIY OTARILHBINK Pas-
PARMH YCTAHABRHEACTCA OlipeleNiCHHAT MATEMATHYECKAN CBmb. Torna ommubea,
BOAMHNBIOWAN VPR TIPOXOKIEHHN coobuienna no xapany Ceasn, BLOOBET HApY-
ureHie IToH SAKOHOMEPHOCTH, 9T0 GymeT ODHBPYIEHO P NEKOAHPDEAMHH.

Henfonee wHpokoe npHMENcHIE NOMYUHIN B HACTORLICE BPEME HUIANE-
£KNe KONM, KeTOphle o6MaamoT BHCOKHMM KOPPEKTHPYIIWHMH CBONCTBAMM M
OTHOCHTE/IBHO NPOCTG peanuayioTea Texmusecin. Hnnveckme xonw obuapy-
AHBMGT KK 1M32BHCHMEES, TBK W TPYNNOBLe ok’ O6HApYKHBAIOWME
ceoiicrea UHIINYECKMX KOROB OTIPEACAMOTCN BHAOM NOPOMOMOUIErD MHOMO-
wnenn. [uxruvecknii koa, ofpaiopauubiil Miorounctom crenedd «X» , obua-
PYRENBAET BCE MAKeTH otmbox anuuk #15 K. Tloa nakerom ownGok wvuod
“ ' NONpasyMeracTea moboll paa owHGOK, NN KOTOPOTO MHCNO JHAKOE MEKILY
nepboii i nocAeaHed ouIHGKAMN, BRTIOMAR FTH OWIHGKH, PABHO « 8%,

Knx TIOK&3LIBACT OfiGIT, OIDHORH BO BCEX PEATbHBIX KAHAMAX CRAIH ME AB-
nNOTCA HeaasHCHMbINK. OnN 00WTHO BOZHWKAIOT rpyniamy. 3akon pacnipene-
neHHA olwnGox B naKeTaX M CAMHX NAKeTOB odeHb camken. Ou onpesensercy
OTPOMHBIM KQNHHECTEON (RIKTOPOB, YUecTh KOTOpLe He tipocTo. B uennx ynpo-
WEHHMA MATEMBTHYECKONG ANRBPATE HCIIONLIYEM ANNPORCHMBLMIO ReliCTEHTENL-
HOMD TAK0HA PaciIpeacneria.

lpeanoaoxum, 410 naker cwnbox w ownGim B NpenensX NAKETR BOZHH-
KUOT 1I39BHCHMO ApYT OT apyrs. Bre nakeros ownbn oTCyTCTRYIOT.

Cuelikn KAHAMA NPOBOANTEA IO TPEM NAPIMETPAM:

— REPOATHOCTH ROTHHKHOBEHHA TAKETA MOBON LTHHW — P, ;

" Ganes HONDOGID O IMKNHYECKHX KOBAX CM- B kimre ¥, Momepcona, 3. Yardona s Kopm, wee
TPARNAKIHE CEbinE
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9. Crocotin naujum sawipopsroyi

— BEPORTHOCTH OWHOXM B Npencnax naxeta — Fy;

— PECTIPEASTICHHIO BEPORTHOCT P(!) POSHHKHOBSHHA THKETA OWWGOK OT
DAHMELT NaKeTs f.

Jlan Tenchonnbix kananos, paGoTatomNX N0 KEGENEMLIN NHIWAM, BepoaT-
HOCTh  BOSHMKHOBEHMA OwWMGOK  BHyTPH naxeTa OWHGOK  CoctRRNAET

M P, =0,6-0.4. Tipx 3TOM npaanonaraeTcd, yre
“—J 3 owabKn BayTPH N1AKeTS HEIBANCHME H TIONYH-
\ HATCE GHHONBANEHOMY JAKOHY:

e PO=CLEA-BY". O
e 3aBMCHMOCTE BEPONTHOCTH BOSHUKHOBEHHA

L\ fAKETA OLIHGOK OT ere AHIbL GPHEHTHPOBOYHO
v ey OMPEASRAETCH COOTHOWEHHEN

, . PO=RO-RY", 0O

rae B =(P, /P )P;— GTHOCHTEIILHAN BOPOAT-
Puoc. 9,1, l'padeic waneneima

BepoATHOCTR OLIMBOK HOCTH BOMMKHOBENNA TIAKETR OLIWOOK MWIWNOR
B OJJHH 3IENEHT.
BepoATHOCTE BOIHHKHOPEIRS AKETA OLHBOK ATHHOH /, cotTagnner
B =RAU-R)". ©.3)

Bepostrocts soamKHOBRIINA [IBKETA oWHGEK ITHIVNE crREWE [, onpepesii-
STCA CAEAYIoWMM GOpIIOM:
2. =Pu-nY. 94)
Cornacno npHBeaeHHWM GopMymam 1ia TenePonhbix KaUAIoR PatiHiTIbX
AOCCTORCPHOCTH H THINOB PACCUHTANE H NPHBOAATCA B NIHTEPETYE IABMCHMOCTH
BEPOATHOCTH BOIHHKHOBOHHA NIAKETS OWHGOK OT ero ANHHEL. T4 JABHCHMOCTD
OPHEHTHPOBOMHO WMEET BUA, NPERCTABCHHIL Ha pie., 9.1.

lpumep 9.3, Paccuitars ana yeraminoh um pac. 9. AnwLY G
CYNMApRa POt HOCTE BOTHRHKHOBEHHA KOTOPLIX WEHMEC Tan8HOH.

Pem e HE, [TycTe Hpbopuainy peIncacHs ma J-pRipAUsibIe COBLT, £. JTWHB faweTa |, < W
SaicoM iCT? 0K OPHEHTHDOBROHG MONHO NPHITE ROPMRALIGIR, 10018 LPGH-
HAx EpETIAOCTR nunﬁnlr K w10, Tpefiytman pocrosepencTs kostmm paistn 7 = 7. Repommiwcs
OTHICHOBCHI [RareToE OullHGOK AR f @

By =10 hm =107,

Fpag Ha kpHsoll Bep H (M. pe. 9. 1) onpeacnsen, wro £, =3,
Omess: piia nwera § w5,
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9.3. ANwApaTHLIE CPERCTER IRIMHTHY

Annay te crocolint wigp gdoprayuu np AWTCA ANA
Nepefad il TAUHIMEHHLIX 28HHBIX DO TenexoMMYyHHKaUpoHHOH cetn. i
peanuiauny MHPPoBAHUN € ] o andasuTa IYET-

CA NEpECTRHOBXA GTHENbHBIX PA3IPANOR
R NpENsNaXx OIMOTO WIH HECKQMLKHX
CHMBONOR,

Ha puc. 9.2 nokaaha cXess anns-
PATHOTO LIHPOBATENIA, HCTMHILIYIOUIETC
OREPALLAIO HEPECTanOBKA PE3PANOS B Npe-
aene oaxore Oadita andopuaumn. Jina
pacumdposk  coolmenni npaNeHReTCA
CHMMETPHYIFAA nepectatiobxa. Bnox nepe-  Pee. 9.2 Cxein mnpposarana ¢ repe-
CTanoBKH Mokel GuiTh CMEnbnig Wy cTmssol puptase: PH,, —— sxon-

yipamisesbiv,  Bnox  yipasnenua  cua- noik pererp; PH L., — m i
xpoimpyer  pabory  wHdpoBaisHoro perHcTp; © — SAOK PEPECIMIOIKH
yerpoiicraa. Bo ‘e uHCHo Tepecta-

HOBOK JUIN A-PaIPANHLX CHMBOROE paBHo (mi-1). Ecnu nepecTanoska paspanos
BEMIOAHACIEY B WPEAeaX HECKOMBKKY GallT, TO TAKAR ONEPAUMA HAIMBACTCA Fd-
PR EAL,

Hon oy & one 10 KIOHSBLIX CNGE NPHMENNETCA GHEPALIMA
LHOHIHA Mo sjyTio 2 (nexnouaromee M), Crema wippossiiva NOKaaHa
Ha pue. %3,

Kmoneroe €080 xpaHuTea B 64-paspaasom pertctpe niova PK. Hugop-
MAIETH, [HUICKAIIAR IRDOBAITHID, JATHCHIBAETCA B G4-paspaauuiil perscTp
wupopmanun PH_ . Tlocae rasonnenan
OIO PEIHCIPA BRIIIHACTCA OHEPALNA 3| ™
CHOMENHA 11O MORYII0 2 © COREPRKHMBIM
pelacipa Knkwa, Pe'cynua‘r VpencTasms-
er cobwil sanmd ry
M0, Koiopaa rlm'ryuam- B nuxonﬂoﬁ
64-papaseiil perucep PH,,

Fla  nipakiike Hemoaesyionca  He-
CKONBKD YCPNYHNHXCA CTepaLME 1any-
TRIBIHWA NI CHOMCHHA 110 MONYMIO 2 ¢
pasiHEbMY  KamriaM . Lipumep Takol Prsc. 9.3, CXEME KMOEBORD L

cxemwd mpmbezett ba puc.94. Bnox Ten: PK — perscrp Ematies:
YHPRENETIHA I1a pHCYHKE He HOKASAH. 5M — cymmarop
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Pae. 9.4. CxeMe iy & I

1lpw onpeneseHul KoIHYeCTBA Onepaunii anyTHBatHg H CHOMEIHA no
MQAYIEG 2 NIPHXOMTCA BCKATh KOMAPOMHCCHOE PELICHHE MEALY CROHKHOCTEI0
DIHPPOBRHHA H BPEMEHEN NPeoGpasosaH .

Kntouersie cioea Ann paboTe) cxen mvdpopania ebiGHPaIOTCa ¢ HOMOWLW
CHELHANLHWX Pe/IEPATOPOR CAYMAHHEIX YHCEN B HCPERIOICH B HPHEMHOS YLT-
poficTee B 3aWH(pPOBAHIHOM Buae WO TpenkayiHN KiowaM. Jleumdponanne
WINBOPMAIIHE BEITOMINETCA B OGpaTHOl NOCEN0BATENLHOCTH.

9.4. TIporpamMmysie cpeacTEa JARATR

TTpozpamminse cROCOGs: IPUMENAIOTCS VI TUHGPOSAH nihopMAIIKH, Xpa-
HASHCA HA MAT HHTHBEX BOCHTENAX (nncmx, Hetirax). 3o moTyT Geire JaMnsic
PRAHUHGIX  HinpOPMBUL paBoutwx cuctem ACY, ACOM a np. lipo-
rPaMMHBIE CTIoCoGH LN poBatina cnoma K ONEPRUHAM MEPECTARORKH, TIRPEKD-
JIHPOBAHHA B CTGAEHHA NG MOXYII0 2 € KIMIoMebsIMH croaamn, TP 2Tom Helonk-
IYHOTCA KoManab accesGepa TR, (nepexonnposars) b XC (newovaiotmee HIH),

Koaupowanne wadopmanwn. Ocoboc MecTo B nporpaMsax obpaborim
WROOPMALIMY JARHNAIOT ONEpBunY koamposatha. [Mpeobpmosanne urdopra-
W, B PE3YRLTATE KoTopoie vBecneunsaerca uameloune ppema aMain, a-
HHNASMGH BAHNKIMH, HE3LIBAETCY KoOHposanpew. Lla NpakTHke xommpobanue
BCErAR HCMOITLIYETCH V18 YMEHLUEAHN OOLEME NBNATH, TRK KAK WOIKMHA 18-
MATH 3BM umMeeT Gomuiioe 3Hauenue » HHPOPMBLMOHHEIX cHCTemax. Kpome
TOHD, KOAWPOBAHWE MOKHO PACCNATPHBATE Kak KpuaTorpadmmeckuli Meroi ob-
paboTkH HHpopMBLIN,

Ectectaexnsie asbikn ofnagator Sonbimol waGertovnoctsio. He cocrasms
Gorpilioro Tpy.aa WCNPasHTL Bie cleGKH, KOTOPHS ECTh B creaylowei (paie:
«Ecn wewiko 6xp yants, 31 npamie em m 6 npuvpon. M akoHOMMUH amAIT,
ofivem kOTOpol orpaHuyen, HMeeT CMBICN THKBHANHPOBAT, HIGHITOHHOCTD 18KCIA
HAH YILTOTHHTE TEKCT.
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4. fpoep 5

—

CyIIecTBYI0T HECROILKO CNocoGoB YINOTHEHHT TEXCTA.

L.Mepexoa OT ecTecTBeHMMX o6o3umavenud k& Oonee
KOM N BKTH bi M. 3TOT C0Ccol NpHMEHAETCE IR CHATHE JAMHCH OAT, HOMENOR
e, YIHYHLIX AApecok K T. N Haea cnotoGa noxazaMa HA NPHMEPE CHATHR
IsMeH BaTH. OOBIMYHO MLl JAnKceiBaeM sty B BHAe 22.09.83, yro Tpebyer
6 GaiiToe namata DBM. Oanaro acko, Yo AR npencTasAeHus AHA BOCTATOYHO
5 Guros, Mecala — 4, rona — ue Sonee 7, T. e, BCA AATE MOKET GaiTh 3501 HCAHA
8 16 6uTax nnu e 2 Gairax.

Jlpyroit pachpocTpaneHibii cnocoG npenctagnenns aat Gul npeanoxen
¥ozedom Cranurepom B [582 r. ana acTpoHoMMuecknx nenedi. [To tomy cro-
coliy BATA IVNHCHEAETCA KAK Oiiee UNCAD AHEH, Npoeawee K JOHHOMY AHIO,
cynran ¢ | aueapa 4713 r. 1o u. 3. [To avolf cxeme | suBapa 1983 r. 3anucereset-
en kak 2 444 323. OGWMHO DA pEAbHBX PACYCTOR OTPAHHUHBAIOTC HETHPLMS
NOCASAHUME UMQIPAMH 3TOro npencTagneuua. 24 wan 1967 r. sanucuignerca 8
sige 0000, 1 orcuer apel ot JTol BaTi TpeGyet 16 Guroe B YNAKOEAtHOM ne-
CATHUHOM BOpMBTE.

2.llopagnenne NOBTOpAMHXEK CHMEono®. B pasnuumex
HHPOPMALMOHHIKX TEXCTAX YACTG BCTPSHAIOTCA [ETIOUKH DOBTOpAioMXCA
CHMBOIOB, HANPHMEP TIPOGENLE HNH MYNH B MHCAORMX nonax. Econ wmeerca
TPYNNA NORTOPRIOIIMNCA CHMBONOR Omuuoll Gonee 3, TO o8 MIHHY MOMMO
COKPBTHTY 10 TPEX CHMBONIOS. CHRATAN TakHm 0GPaI0M FPYINA HOBTOPRIOIHXCH
cHMRONOB Wpeaclannmer coboll Tpurpad S-P-N, B koTopoM § — CHMBON
NOGTOPEHMA: P — NpHIMAK NOBTOpeHMN; N — KOMHUECTRO CHMBONOD
NOBTOpENNS, TAKIHPOBAWHEIX B TPHIrpade,

B aApyrnx cXemax NOMABIERHA HOBTOPNIOWMXCA CHMBOMOD WCNONLIVIOT
ocobennociy xonon JIKOH, KOH-7, KOH-8, 3axioqaowyiocs b TOM, UTo
GONbHIMHCTRO JONYCTHMEIX B HHX GHTOBGIX KOMGHMHALIMA Me MCTIONL3YETCA ANN
NPENC TARISHNA CHMBORENLX aaHHLX. O6kMuo B xope JKOH He MenontiywTes
FOMBINGIH ¢ HyNeM B0 eTOpodl CNEEd HOIHLMK. ITOT GHY MOMKET SRAATLCR
NPHIHAKOM HONTOPAEMOTTH BOCASHYIOMIETD RN NPeAIY WeTs CHMBONE:

XO\EXXXXX

Lipwitiak 10BTOPAEMOCTH Yueno norropenni
S KoiupoBaHHEe YACTO HCAONLIYEMHX 3NEMEHTOR AN~
Hbi X . JT0T cn0ce0 YINOTHEHHA AAHHEX TAKKE OCHOBAH HA YNOTPEGNCHHM He-
HENONLEyeMmx koMGuHauHA koaa JIKOH, JIna koauposatvA, HANPHNED, HMEH
MONEH MOXHO HEHONBIOBATE KoMOUHANHK H3 AByX GallToe aurpad P- N, rae
P — npWIKaK KOAHPOEAHMA WMeHH, N — womep UmenH. Takum oGpasom Mo-
#eT Suirh takoaRpPoBaHe 256 nmet mogelt, 4oro oGHUNO GLBAeT AOCTATONHO B
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uHopMaumMoHHpx chctemax. Ecnu & Galite ¥ crpumia GaifT wenonkaosets B
KaueCTBE MPHIHAKA HONA, TO 3THM GaliToM MOIKHO 3KOAMPORATE 128 Mymckux 1
128 MeHCKHX HMEH,

Jpyrofl cnocoll OCHOBAH HA OTHICKAHUH B TEKCTe Hanbomee 4acTo BeTpe-
YAIMIMXCA COMETANNE GYKE R NARKE CHOB M JaMeHE HX R HENCTTONLIYCMpe Gall-
To kona JIKOH.

4 MMoCHMBONBHOE KoaWpOoBAHHE. CeMHGHTORME H BOCEMUGHTO-
BbIE KOOb We COECTIEYHATIOT JOCTATOHHO KOMTIAKTHOD KOJHPOBANHA CHMBOL~
troil vidopMatiun. bojes NPUroANEIME ANA TIUH WEITW ARNAGTCA 5-0HivBHE Kov
Oul,  Mapwmep  mesnyHapoaHuwA  Tenerpapunii kon MIK-2.  liepeson
nrpopmaunn B xoa MUK-2 Boamomen ¢ HoMOmLto THOrPAMMHONG NEPEKoanpo-
BAHHA HAH C HCOGNBIOBAHHEM CNEUHANLHWN MEMCHTOR HA OCHOBE Gosbivx

HarerpansHiax cxem (BHC). lpony T CBATH NP he-
peaave aadapuTho-undporoli nudopuankn B kope MUK-2 noswoiaerca no
CPUBHEHNIO © aopativen §-6 IX KGnoB (I04Ta Ha 40 %,

5. Konw nepementnofl nnunw. Ko ¢ nepesmsibtM uHciom HuTos
Ha cHMBOR NEABOAT nobuTLeA etle Gonee MuoTHOH yiakoekH aaHiux, MeTton,
IACMOYAETCA B TOM, YTO HACTC HCTONEIYEMBIE CHMPRIE KOAHPYHITCA KOPOTKH-
M# KOZAMH, 8 CHMBONBE C HHIKOH ] — ANMIIITIME KO-
namn. Haea Taxoro kopwposanus Stna piepeuie Buekmana Xadmaiom, w co-
OTHETCTEYIOWME xom  HASE TCA Kagp Hong KOMOB
Kadwpmana noIponser AOCTHYL CORPOIICHHA HCXOIHOIO TEKCTA NOYTH 11 80 %,

Henanbioeanie painvyuMutX METDOOR YIMOTHEHNHA TEXCTOR KPOME CBOETD
OCHOBHOIO HBZHIMEHHE — YMEHLLIBHHA NIHPOPMBUHOHIOR HIBLIOUIOCIN —
0DRCTIEYHBAET ONPENSNSHHYI0 KpHnTOrpaduueckyio oOpabotky WHdlopmaimn,
Onhaxo HERGRILWENe HHHEXTE MOKNC RECTHYL IPH COBMECTIION HCTONLIOBA-
HHH KAK METODOB IIpPPOBAHHA, TAK W NETONGS KOAWPOBANHA HTIJNIPMAn,

9.5. HagexnocTs peacTs 3aIMHTH HH@opMatiun

LiageAnccTe shuHret HMpopMaIMY MOKET D1t Clleneiia Bpesenen, Kulo-
po¢ TpebyeTca Ha pecurndposaHne (pax anptsanne) HEGOPMAUHE B ONpe/Ene-
HHe xmoveil.

Ecnu wedopmanid 3angpoBans ¢ HOMOMILIG IPOCTOR (OAL LAIOBXH, Fo pac-
UMPPORATL €€ MOMHO GhIN0 Gbi, ONPENENHE YACTUTH NONRITOHHA KKICH GYKE B
WiPOEANHOM TEKCTE W CPABHHE HX ¢ YAcTeTaMi Gyke pycoxoro andanmma, Takum
ofipaios onpefenierca IACTAMHOBOULIE AMPABHT | PACIIpPOBLIBAC ICH TekcT,

PAcCNOTPHN BAPHAHT, KOra MRGOPMAUNN LIKGDYETCA C NOMOIILIO KITIpYE-
800 cnoed. CyTe TAKONO LIMGPOBAHHA JAKMIGMAETCA B CireayiomeM. Kioeenoe
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2.3 Hook i

o " PP

CA0B0 NOCTEA0BATENLHY CRNAAMBAETCA TH0 MOAYMO 2 © (parmMeHTaMy TeRCTa
JuHOH, paBHoil mrHie WDoYeBoro caoen. [lonyueHHy0 B peIyILTATE TAKOMO
NpeoSpazosatna WHGOPMBLHIO PACIOMGBPORATE YKE ME THR NMPOLTO, TAK Kak
3mech TpelyeTca pasranaTL LAMO KNKISEE0E CIOBO.

Tpasuneiioll ornpaetoli Towsol B TOM ciyune GyaeT paxoxacHHe RANNL
KM04¢BOro Ciosa. OGoIMaMHM Lmviy KNIoMeBore cnosa Gyrech «ks. OTMetHM
TAKAE, 40, KOLOR NEPHO/ PABEH QAHE KNIOWEBOTO CHORA, CHMBONL TERCTA OG-
pabarwonioTea onusol Gyksol kmouesoro cnosa, Taxuw ofipazos, Bece whbpo-
eantiall TexeT mommo pozbure wa k rpymn G, G, ..., G,. Kasnss rpyrma
HAMHIMETCA C NO3HUNK (P52 ) W conepmuT kmxnyio k=10 Gyrmy TexcTa,
HadHHBA ¢ -1 Gyxou, Kaxaas 13 7THX rpynn oSpaSarTuBasTcd oqHHM CHMBOIOM
KNIHEBONO CHTOBA, YTO MONET OLiTh NPeACTABNEHO WHGPOBAHHEM NPH NOMOLIN
onHoro anfaBuTs.

Mpotece WHHPOERHUT © NOMOLILIO CAMKEHHA N0 MODYHO 2 C KNIOwEBLIM
CNoB0M MORKET Guimbs Bulpasken caenyrowedi dopmynoii;

Yytn = X0 B W 0pals j< Nfk,
The ¥, ., — GyKea wwdposannoro TereTh 13 rpynnel G5 x, y,, — Gykon we-
XOAHOQ TERCTa M3 1pynael G w, — £H cHMBON KNIOREBOTO CHOBS; § — HoMep
HANORENUS KHOWEBONO COBA; N —. AllHA TeKCTR.
oacuuTaem. koAnuecToo NoARNCHHIE oAHHIROIMX GYRE ¥, ,,, B rpynne G;

H, PA3REIND 3TO YHCNo Ha obuee wommvecteo Gyxs B aroll rpyane (N/k), on-
penenia uacTord Gyxe B rpytime. CpagHHBAA NOMYHeHHbIE YaCTOTU ¢ FACTOTE-
WY GyKB pYcCKOrO andapiTa, onpenentM NPEANONOXHTENLHIE COOTOATCTEHA
Gyxn B rpyane G,. Tentpe, venionsayn coolcTiR CROKEHAS MO MOZYIIO 2, MOs-
O CIPENERHTE MYTMOTEHLIE SHADEHHA F-r0 CHMBOIA B KNWOYE:
Fy =2 b, ®x, 0, ion 05 j< Nk

LlogcuiTacs MAKCHMANLHOE KOMHYECTEO ORRHAKOBLX CHUMBONOB V* npa
U< j< Nk nobaananM 3mo uiicao uepey o,

Ecnn npopecTh yKpzaHhwe puilie puunchenms ain beex F(L<i<k), 1o
MO0 IPEACHHTE JPOLICHT COBNANCHHA

f= (lwﬂ)zﬂf -

Taxum 06patoM, NPOLKCS PACTIAGPOBIHAHE TERCTa MOKET BMIINICTE ChE-
Dylolny obpasow. Inavesma npeanonarsewoll wemb WIWeoro cloea (F)
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2, Cnocod

O

HIMEHAIOTCA 0T | A0 HexoTopol Benvunnb L (BoamoiMa NimMa forHueckol
sanucn). Hurepean wamenenuil pasen 1. Inm kawwaoro £ (1< 4 < L) onpegens-
eTeH npougnt comnanends . Ecnl ecsiHkasT peskoe YEERAHUCIIHE 3liadelivn
P, , TO TEKYIEE SHAMEHHE NPSATIONATAEMOTT KUTIONE H ODpAGATHIEREMOrD rekeTa
BHAACTCA DONBIDBATENIO HA 3KPAH UHCIASH MR BHIYARLHOTO AHANHIA W BOY-
MOXHONH KOPPEKTHPOBKH peako HENOALIYeMBIX CHMBOJIOB.

JlansHedimine FIMSHEHNA BEMHYNME #A» (QMEHL NPHBECTH K 1T0OARACIHIO
NepHOIHHECKHK CKAYKOR NPOUEHTa coBnafeiing. JInHHA uepHona TAKHK CKAYKOB
PaBHA ATHKE KIOYERONO Clona,

EctecTpento, HOT HeOGXOMHMOCTH NPOBOANTD YKAJAHHBIE BHYHCHICHHA 10
IHAYSHHA & =L, eciH yue npy MEHBWHX FHAUCHHIX £ AOTYYEHE YA0BASTBOPH-
TeAbHbLIE Pe3Y/ILTATS! H MTHHA KINOYEROTO £NoBa Halinena. B Gonpiian:ree ciy-
4aes GLBAET ROCTATOUHO OGHAPYMEHHA NEPBOTC CKAYKE NPOUEHTA COBNAAEHNA,

Mpusenem epemennsie ouenxn ofpaboTry WHppPoBanHOre Teketa. Obio-
HEUHM Yeped f, BpEMA HA BHIYHCIeHHe npoueHTa cornianeHns Fl. Turaa ana
noaHoH asromarueckoli o0paborkn Texera norpebyerca apema

T=h.
Ecom nps weporannn Goin nobamied umknuueckuil casur (WHdposanne

N0 CXEME CKIGH—COBArD), TO EpeMs OBpabOTKH TEXCTA I NOMYNEHHN 1aHnyY-
LN IPOLEHTA COBTIANEHHA EOIPACTET:

n-(.,, = wl .

Ecait uwdp BAITO. € AGMOILLIC BBOHNONT KNIOHA B AuoHHOTO
UHKIHYECKOrg COBHTA, T. €. N0 CXEME SIMNNM—CABHM—KI09—CABHIY, T4 1p0-
Uece paciivGPOBLIBAHHA TEKCTA IHAYATEALHO YCNONHASTCA, TAK KAk B 3TOM
CRAYYBE HENLIA MOOCUHTATE YACTOTH NCHBAEHHS CHMBONIOR B TekeTe. Ho w apech
TpaBHIBNEIM HRYANOM OyAeT NOHCK ANAHL KIIOYEBLIX CIIOE. AATOPHTM TAROTO
NOHCKa MokeT OriTh ClleayIoLpM.,

Halir npa mecTa B WHOPORSHHOM TEKCTe, rae ABE OOHIAKOEME &y KBbLI
HYT 8 TOM Hé iropaake, Takoe NOBTOPele MOTAO POHIOHTH 110 ABYM HPHHH-
HaM. BoiMomHo, paauiHSHEE CoNeTaHHA GYKB H COOTBETCTBYIONIHE Pasilble uac-
TH KADYEBOND CRORA Sy 4aHHO PHPIIWIHCE B OAHHAKOBBIE COUETAHHA By KE 1wm
B HCXOALIOM TEKCTE OLUIH NOBTOPEN A, KOTOPHIC HONATH HA OMHIMAKOBMC Yac1H
KNioKeporo 088, H, TAKHM o0pasoM, OKE3ANHCE 3AHGPOBAHHBIMA ABRKLM
OOHHM A TeM e ocoGos, Bo propoM enyuae piccTOAnHE MEKIY MAtanaMH
TIOBTOPANIIHXCA coveTamtil GyKe A0MKHE OHITL KPRTHO ANHIG KITOYERO[O CHO-
B, OupeaeiinTe, no Kakoil Hy ABYX NPHUHM NPOHIOWNO NMOBTOPEHHE NAHHO O
] GyKD, Hen ), Ho ecni B WIRGPeBAHHOM TEKCTE NOBTEPAIOTCH
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9.5 Hadexcwocme cpad or

coNeTanHa i3 Tpex Gyxs AN Gosies, TO BEPUATHOCTL TIOBTOPEHHA KINMA B 3TOM
cnyupe guenb senkka. Takwm obpazom, Hoonemya 3awHbpPopaHHLIN TexCcT Ha
NORTOPAMUINECE COMETANHR, MONHO ¢ GollbWol BSPOATHOCTIO ONPEIS/INTE
MIMHY K042 ANH KDATHYIO eil BETHYHHY.

Hanuneiiimas oGpaborsa ceoanTes K noabopy KHOYEROI0 CIOBS, NPEABADH-
TENLHOMY PACIHPPOBLIBAHMIO TEXCTE H NEpeaaue erd B olpaloTky no oaHKap-
HOH cXEME «KmICI—CaBHrY. 3T0 cielyeT NOETOPATL B UHKE 00 TEX ROp, IoKa
rekct ne Gyaer pacwiHposat.

Mpn o6paboTre 3aHGPOBAHHO HRGOPMBUNH SHAUHTENLHAS DONEL & AHA-
AWIE W [IPHHATHH OKOHYATENLHOND PEWCHIR OTBOAHTCA ONEpaTOpY TepMHLana,
BMNOAHANGLETO BHYANEHYIO 0bpaboTky RApHANTOR, MPEANAracMHX MAWILHOH,

EciiM npearMicokiTs, 4TO A0 WHGPOBAHHA HENOMLIOBANHCE KNIOYBbLIE
capes ¢ GyxpamH pycckoro andagHTa, 8 JIWHE KMOYA COCTARIATE & CHMBONOD,
To npema 0GpaBOTKH TeKCTA, JALIPPOBAHMONO 1O CXEME CKMOY—CARHr—
KION—CAARHM, COCTARKT

TA—;--}-—t_, = k‘l " 2“ c.
Ilyers k=8¢, =0} (npH CAMON YASMHOM ANFOPHTME ONPENCIEHHA Nipo-
uenTa coenanenna IBM c Guicrponeticronem 1 man onepfc 1 Annnoil oGpaba-

TeeaeMOrD poeaitoro Texcra 1000 cumeonog). Torka YHCTEE NPoUECEop-
toe epems olpadior vy cocTaBHT

T, =64c,
Tt = 156-10" 1,
T smcbay, =138 10" 4,
Tt b dmdncg, = 1:21:10% 4.

Cnepyer cIMETHTL TAIGKE, YTO BCe BHIYHMCIIEHHA BENONHANHCE ApH YCIO-
BHH, 10 AN OPHIME Wikpporaing wisecTiisl, HewssecTHaiMp Gt Anie Ro-
SCBBIE CIUBA H KOUIHIECTEA PAIPIHOE UHKAHYECKHX CABHIOE,
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10. Mexoii Asraveckene NPpeeKTHPOBANHA

10.1, Uncaseoe ¥ resMeTPHAECKOE TpeACTABICHNE
dynxunll aareSpul forakn

Yacto ang ynpolmeHdA 3anAcH Gymuail anreGpu AOrARH EMecTO honlioro
TIEPEYRCACHAA TEPMOB UCTIOABIVIOT HOMeph HaGopoB, mna koTopux dyhkups
NPMHAMAET eoHHHunOe dHauenmwe. Hanpuuep, dywkupa, sanamhan Tabns-
ueft 2. 14, soxer GWTs 3anucana B Buae (%, X, X;) = \IIF(B, 4, 6); 310 OIMBME-

€T, 470 QYHRUUA PHHANMAET IHa4eHHe | na Habopax, HoMepa KOTOPGIX pakiit 3,
4, 6. Takyo opuy JANKCH HAILIBAOT YECAcEOH
MHorHe npeoGpasOBaHiA, BHINOAHASMEE Rl CynesbiMH  GYHKUHRMH,
Y00HO HHTeMIpETAPYIOTCA © SOBAHHEM HX MCOMETPHYECKHX NPSOCTAB-
neuRil. Tax, GyHKUHIO ABYX NEPENCHHEX NOKHO HHTEPIPETAPORATL KAK HEKO-
TOPYIO MIICKOCTS, JAAANHYIO B CHCTEME KOODOWHAT X, X, (pHe, 10.1). Owo-
AEHM [0 KKADH OCA GUMHHUHLE OTPEIKH X, A X;.
TIonyUHTCA KBRAPAT, BEPLIANL KOTOPOFO COOTBETCT-
5% pyioT komGHHAMIHAM Nepesentux, H3 Takoro reomer-
pHYECKOrO NpeAcTARAeHRA GYHKUWH ABYX nepemsen-
Az HBIK CRCOYET: Abe BEIUHNLL, MPRHAJICKALIHE OTHOMY
H TOMY e pebpy W HIOLIBASMbIE COCEOHAMH, CLRNEN-
i o t30TCER DO DepescHuoll, Menficweiics paonb ITOr0
2 %t peGpa.

Pue, 1.1, Teguerphtic- TakuM 00pa3OM, WPSBRIA CKICHBAREN NS MHH-
exoe p PMOB MOACHO Th ANA (hyHKUHA TPEX MEPEMEH-
SyMRIH ANYR epe- HBIX. b CReyIoleM BHAS:

MEIMBIX

BB+ X555 =05,

Tpumep .21, Onp Poist W TP T
A Xy xy ) m 2y, fix, Xy, 5 ) m B d, |
Fatx X 0y ) By RaFai Su(xy X 2y ) =y |
FALIE TS LR
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131 H ¥

4

I

ey axzelon sozum

Peuweumwe, B coormercremn ¢ ONPCRCACHHCH BMIVHARCH THPH COCCAHHX TEPWON:

fiwffrnfi i finfe

Tp £ FrHM HAPEM, TIONYWHM BOBLIE TCPMSI,

Chasen

i XpXy B Ry = AN
Ty + LT =55, )
¥y BTN = A )

SR AT S AT S SN

Jina dyHKumi TpeX MEPEMEHHBX TEOMETDRHECKOE NPEACTABACHHS BEI-
NOAHRIOT & BAGE k¥, BEPIAHLI KOTOPOTD OGOIHAHEHH NECATAYHEIMH UHD-

ABOHAHEMH  ukppaMA  H

p HEIMR HHEIMH X,
ua pue. 10.2, @, & B 6 cooTBETCT-
BeHne. Pefpa xyba noraomaror
sepiniinl. Fpavn kySa nornowaror
capH pefpa H, CHENORATENLHO,
BEPLIHHEL.

DyHKUHA  “eTHIPEX HEpeMEH-
HLIX HPENCTARIRETCH YAKe B EHOC
yeToipexmeptore kyGa (pue. 10.3).
B reomerpirieckom cMpiche ki
nabop X%, ...X, MOKRET p H

pams,

X
I ¥

8aTeCA KAK H-Moptitifi BEKTOD, Otipe-
DENAOWNHIE 10Ky H-MEpHOTS Nipo-
crpanctea. Hexons my 3tore Bee
MHOXeCTBO HAGopos, HA KOTORLIX
onpenenets PYHKUHR ¥ (EpEMEN-
MBX, NPEOCTARASETCA B BARS bep-
wHy A-mepHoro KyGa, KoopasHare:
replIAR kyGa AoJxHbl GuiTh yKasa-
HEl B TIOPAAKS, COCTBETCTBYIOWEN
NOPAARY MEPEHHCTENHN  TlepeMen-

Puc. 102 FeoseTpvcoxoe NpeacTamicnne
WYV TPEX REPCACHHL

HeiX B HCH GyHkukil. OTMETHB TOYKANH BEpHMGL), B KOTOPWX $yHKUHA
APHHHMAET THAHEHAE, PABHOC CAHHHUE, IONYHHN NCOMETPAHECKOS MpeacTanne-

uhe PAJL

Tepm MAKCHMAHBHOTO PAHFS NPHHATO HA3LEATE O-ky6OM (Toukol) M obo-

anavars K°,



18 Memodu aoy 020 Y

Hatipumep, ana f{X;, %. %) =\If(0. 4.1
000
E°={1 0 0.
11

Ecnm gea 0-xyGa wy komtnexca K paznn-
YANTCA TONBKC 1) QOHOH KOODAHHATE, TO OHH 00-
paayior L-iky6 (orpesoxy: X' ={l 0 0}, raex-—

HEXBHCHMAR KOOpaHIATA,
mmm Ecau ea |-kyGa umeot oblyi0 HesaBHCH-
TRIPEX DEPEHOHHEX MYI0 KOMMOHENTY H Pa3iHUaIOTCs TONLKD NO On-
Hoit KoopansaTe, TO oWH obpasyior 2-xy6.

Takum 0Gpa’oM, ANS NOCTPOSHHA GAMOMEPNOrD eaHHHOID Kylia Gepyt
aga Q-xyba (TOUKH) H coSaHENIOT oTpeakoM npamoll, [syMephuili kyG (rpane)
NONY4AETCA, ECAH BEPIIHHM OBYX [-Ky0oB COSOMIZATE NAapannenkHMMH oTpe3-
kaMh. Tpexmepubiil Ky0 MOMYYIETCR NPH COCARHEHHH COOTBETCTRYIONGX Bep-
WHH UBYX APYMEpHMX kyGom oTp enapnspoll Anviie. Meomerpruccroe
npeacTs Gyner IOREHO TIPA PAIPAOOTKE MSTOLGE MHANHMIIAUHA ¢
HENONEIOBAHHEM MHHHMHINDYIOIOHX KApT.,

10.2. MuNBMNIanKa sriMecknX $yuxnuii,
Meroa nesupeneaennnix kopdpnmeentos ama fsnea H—A/IH—HE

Ha ocnosannis Teopess Kerankuna moGywp Aorueckyio HyNKIHIO MOKHO

npefcTaRRTL B HOpMALHoli dopue. Hanpinep, nycre dyneana f(x,. x;. x))
IANHCAHS B BRAE CRENYIOLWEH HOpMAILHOR nusboMkTHENOH dopmbr (HID):

Fin, X X)) = Kk, + EE by + AT, + ke, +KDE, + R +
R E AT, AREE, £k +E T AR, AN R E
Rz + AT, + ANTE + ROEE v R, K+ (10
+l','f,'x,f,.t, + k:::xl-‘:fs + k:;:’:fzfj +RENE 3,2 + Ry R +
+ t."'is' EEA RN b
Fie fi" — HeonpeasneHnuIc KoadrbHUNEHTI, NPHIHMAOIINE Shavelite ) ni

1 1 nonfupaemuie Tak, yToll nosysarwmancs nocne srore AP Guxa munu-
Mankoll.
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10.2. Merviowrctayton A0MTeerkux drniiomi.

Kparephil MHIHMANEHOCTH —— MHHHMAALHOE KonHYecTeo Gyks B 3anucH
HI®. llpu onpeacnennn HOD MombIyioTca cAenymAINMH CBOHCTBAMH:
X+l +x, =l ecnn p=x=...=2x,=0 0 4H+X+..+x, =], ecan
X0 G 0N WicH ypabHeHnA papet aUIALE!

K0+ kD A+ k) + R gy + i = £(0,0,0);
K+ kS k) + K+ + R+ ki = (0, 0,1)
kY k) + kY Y RS+ K3 k) = £,(0,1,0;
PR Y Y Y SR RS AT R A |

K KD 4 B+ BT+ KD 6D R = £,0,0,0) (102
K4k ¢ Ry Rl R K+ kg = £00, 0,1
ks kY ok ek hT B LR = £0,1,0)
&+ &) k) &L+ B €D B = £0,1,1).
FEennt f, =00 13 coOTBETCTBYIOIIEM HAGOPE NEpeMeHHbLY, TO boe KOohdA-

UHEHTH, BXOMSIIHE B NAHHO® YpBOHEHHE, pabib Hymo. Torna B OCTAABHHX
ypapHenHaX cHeTemid (10.2) Haa0 BHHOpKHYTE WieHK, COATPAALONE HYNehme
*opHUAEHTH, & HI OCTABMIHNGA YPABHEHHH, PABHLIX CAHHAUE, HARTH Koad-
(GHIHENTLL, ONPEASAAIOLIHEG KONBIOHKUANW HEHMEHLIDErO DAHFA B KDKIOM W3
ypaptieHuil.

Ha ocioRaimy HN0MEHHOND MOXKHO chHOPMYIApONETE cAcnyinuil anro-
PH M HAXOANESNHA HEONPEOSTEHHWX koapPHUNEHTOR:

1. BuGparb ovepenHyw crpoky, B xoropod f; =0. Bee moadpHuueHT
FroH ¢TPOKH NPHPARHATE HYMIO.

2. Ecot Bee nynesnie CTROKA NPOCMOTHEHLY, TO Tiepeiitn K n. 3, ecin wer,
Tokik 1.

3. llpoeMuTpeTh CTPOKH, B KOTOPHIX f; =1, H BLIYEPIHYTE A3 HHX BCE KO-
odupHILHCTII M, ACTPCYAIOIHECA B CTPOKAX, Tae f, = 0.

4. liepenncam Bee MOAHPHUHPOBAHHEN YPABHEHHA.

5. Bulfipars ouepenhyo cTpoky £ =] N BR9SPIHYTH MAKCHMANLHO BO3-
MOKHOE ROJIAHECTBO KOAPPHUHEHTOR TaK, YTOOM PEMI OCTAMMIAXCA HACHOB
GuIn MHHHMANEBILM,

Meron Heonp X PpHyHenTOs HaufORCE NPHMEHHM A1A
AWILIOHKTHENCH GOPMEI H NPARTHYECKE WENDHTOAEH ANA KOHLIOHKTHBHON
fropmu.




10, Memod

W i3

Tipamaep 19,12, Fisfrn MRsEL YR opacy DA Gy HKIHA
o xp = vt 2 4 T = Bigd + T W, 4T 5 4 e

Pewerue C dy ¥T i (10.2), e B e Tiob 101
Tabnnua 1
) [ & [y 3 AR a fo 1
& & Y L Y A it A v
& i & L R W A I A 0
T T A I O I A
K| B & [ &S A2 b S 0
I 0 N I T I - T
i § g L L L L O 0
] [ [ ki 3 K k3 f !
Hlac/ie BWHEpEHBAIME WYACBHX KOMMPRIHCHTOD yp (10.2} np Tawoh AL

Y =k
ARk =1
3 4R -
AR 5 kT =1,
Peayaurar; k) =i kgy = bk =1,
Omoem: fiag, %, 2= 0, + X5 0800 .

18.3. Meron Kealins

[TpA MARHMA3AUHE 10 Mevony Keaitna (Gasnc ) hpennonaraerea, 4ro He-
AOAHAA GyHEIMA 3a0ana 8 CHAD.

Hunmmanma oyt — RexoTopan A0rAuecksn pynxuna, ofpalaeman
HYAR IPA HAGopE NePeMEHHBIN, HA KOTOPOM CHMA GYHKUNS TAKOKE PARHE HY IO

MoaToMy MoGOH KONBLIORKTABHEI TepM, sxogsmmil 8 cocran CHI®, am
FPYIINIA TEPMOR, COCMHPGHHETX IHEKAMH AHOWOHKUHH, SRTAOTCA HMILTHKAN raMu
wexomwolt HIWD,

{lepoirman aunmmanma @ynopie — RAMANHESHIE THIIA SAEMEH 1aPpHOH
KOHBIOHKLHH leROTOPHIX MEPEMEHNLIX, HHKAKAN YACTh ROTOPOH Yke He Amnne]-
CA HMILIHKAKRTOR,
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10.3, Memod Heaina

3anayua MHHHEMHIAUWHH Mo MeToay Kealina cocTONT B nONMapHoM CpasneHHH
Boex HunanxkanT, sxogammXx & CHIOM, ¢ ueinio PLARNCHHA BOIMONHOCTH Mo~
rAOmMEeHHS Rarkail-To mepeMennobi;

Fs,vFX =F. (10.3)

TaknM 00pasoM, YAAETCH CHISHTE PRHI TEpMOS. DTa OPOUSYPa MPOBOAHTCA
B0 TeX NOp, TI0KA ke OCTANETCA HH OAHOTO YNEHR, DOTYCKBIOWEN0 NOTACLIEHHE ¢
KakHM-nHOO Npyrem TepMos, TepMut, NOABEPrIGHECA DOCNOIMEHHI0, OTMEUANITCH.
Heotveuctineie TepMb HpeacTariaioT coGoll NepBHIHLS HMIVHKEHTH.

Monyyentoe SOTHYECKOE BLIDAMEHAC HE BCEFNS OKAILIBAETCA MUHHMANL-
Hem. [lo3romy HecnenyeTca BOIMOKHOCTL aankheiiiero ynpomenna. lna ro-
o COCTaBse1cH TROAHUA, B CTPOKAX KOTOPOH JANHCHLIBMOTCA HaliaenHsie nep-
BHYHLIC HMIVIHKANTH, 8 B CTOPOUAX YKAOWBAIOTCA TEPME!  HCXOANOro
ypamsierna. Kierkn 1ol Ta0nmubl orMeua0Tea B CHYHAE, SCITH NSPRHYHAA HM-
MINHEBHTA BXOAKT A coctar kakoro-ARGo TepMa. Mocne 3Toro vamaya ynpomessn
CBOANTER K TOMY, ‘oG HAlITA TAKOe MHAHMANEHOE KOMATECTBO TISPEBHUNLIX
HMILIRKANT, K(1OPbIC IIOKPHIBANT Bee cTontusl.

Meron Keailas pLyionasercd B HECKONLKD FTANON, PACCMOTPHM Ero Mph-
MEHEHHE HA ROBKDETIOM NPHMEpE.

[Tye1b 1e00X0MHMO MEHHMHIHPORATL ROTHYECKYI0 QYHKUHIO, J0IAHHYIO B
aHAL

Fix. 5. X X)) = \((3, 4,5, 7,9 1L12, 3) = Di5,x,X, v X5 X,%, v
VTl V DR, V N T KK, v X T5E V55T, v 5T

Tanina PEMBEICA R HECKO/ILKO FTANOE.

Fian 1. Haxomnenne nepprannx HMNAnRanT, TIpexae pcero cocTaRma-
eicd 196nHua (1a6n. 10.2) 4 HaxonsTeA HMIVTHKAHTE YeTBEpTOro H TpeTLero
PANIA 1. . CIIKACFCA PN WineHoB, BXxommmx B CHAD.

Taiem cociamnnerca apyraf TaGnaua (vatn, 10.3), xoTopas exmouseT Bee
epMbl, He 110ABEpIIHEC IQTIOWEHAD, & TAKKE NEPBHYHLIE HMIUIHKARTH
1perbety panra. Coclannedie 1801M1L MPOAGIKAETCA B0 TeX 110p, NOK2 He/lbaA
Gy et npumennTs nparnio (10.3). B paccMATPHBEEMOM NPHMEDE MORND LOHTH
20 [ICPRAMIOHE HMATHKANTM BTOPOTO panra (Tadn. 103) — x,3,,

Flepanaimie IMANHRANTH HARMEHLLIETO PAHTA BoageRcHb b Talnuue 10.3.

Dran 2. Pacctanoexa MeTok. COCTRBASETCA TAGAALA, YHCIO CTPOK KOTO-
POi pABING YMCHY FRNTYTSHIIX NEPEHYNLIX HMIAKKSHT, & 4Heno cronfuos cop-
namet ¢ ancitom manrepsos CHIKD. Ecau 3 werotopuil mutmepy CHIP pxo-
JUN KAKAS-NHGO MY MEPRHYHLIX  HMIUIHKAHT, TO Ha  NEpEceveHHH
€OOTRETCTBYIOWErC CTOMGUA ¥ CTPORH CTABHTCA MeTka (T2t 10.4).
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Itan 3. Haxompenue CYIECTREHHUIX HMININKEHT. Ecan B kakon-nuGo 1
cTonBuce TaGnuLel FO.4 HMESTCE TONBKG OJIHA METKA, TO NEPBHUHAR HMHUTHKAATA
B COOTBETCTEYIOwEH CTPOKE ARMAETeA cymecTeerinoh, Tax Kax Gea ree uc Syner
TOAYUEHD BOE MUOWECTRO TAARHHLIX MHUHTepMOB. B Talane 10.4 cymecinenioh

TatGa

nua 33

TTepprusnie
leanmanTH
pasira 3

TR

Farpr | g

ATy | Biex, | e
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ES A

By

55

i,

¥y

FiTats

nhi,

Y

nE

LT

4Ty

234



10.3 Memod Keaia

HNIUTHKSHTON ABmAeTcE TepM X, 5. CroaGum, cOOTBETCTBYIOMMNE CYINECTRER-
HEM AMITHKARTAM, H3 TAGNMIL! PuuepRHBAIOTCA.

TatGnwna 10.4

Mepos I 2 T3 1 4 1 5 1 & | 7 | 8
S 1 0T L N 0 L LS L

Hanx, v hd

By v ]

LA w W

5 v v

o v v | v

uwhH V' W \ v

Fran 4. Buuepxhsahne nuuwnnx croabuoe. Mocne TpeTherv ITANA B pe-
IYALTATE REMEPKHBANHA CTONGU0s 2, 3, 7 1 B nomyyaerca TaGmmua 10.5. Ecau B
126N HuE ecTh 1B CTORGUA, B KOTOPLIX HMEIOTCH METKH B OJHHBKOBLIX CTPOKAX,
TO ONIAH W3 HUX Buivepkieaerca. MoxpuaThe octadbmeroca cronbua Gyaer ocy-
LWECTENA 6 01Gpomeniul Murepn, B npeMepe TAKOTO CITyHan HeT.

3 1 an 5 BuiepkABAHHE JIHIIHAX NEPBNIHLIX WMIIKKanT. Ecin nocne or-
GpacLmanig NeXOIOpRX cTONGuoR ma 3Tane 4 p Tabawue 10.5 noamimorcs
CTPOKH, B KGFOPLIX HET HH 0AHOI METKH, TO NEPEAYHLIE HMNJIHKAHTLL, COOTBET-
CTHYIOIHE YIHM CIPOKEM, HCKICHRIOTCA HI JANkHeHINETO pACCMOTPEHNN, TAK
KK OHH HE TOKPEBAIOT OCTARIIHECA B PACCMOTPEHHH MHHTEPMLI

Tabnwua 10.5

—— T I | | 3
M TepsM
b o011 KL T001 [[I1]
' v
W w

1 6. Bubop MHHHMANLHONO NOKpTHY, BuGnpeerca s Tabivue 10.5
TAKAA COBOKYTIIOCHb [IEPBRUHLIN HMILTHKAHT, KOTODAN BKNIYSCT METKA A0 BOEX
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140 Menod

cToAGUaX MO KpaiiMel Mepe o oaHOH MeTke B kaokaoM croinboe. MMpy weckone-
KHX BOSMOKHLX BApHAHTAX Takoro suifopa orgaeTca MpeANoYTeHHE papHatTy
NOKPBITHA ¢ MHHHMATEHBM CYMMBDHBIM SHCTIOM GYKB B HMINHKAHTAX, obpa-
IYWUHX DOKPLITHE, DToMY TRCGOBAHHID YAORNETBOPAIOT NEPBHYHEIC HMILIH-
KAMTHE 500, H 55X,

Takum obg MHHHNANE dopma 1amaMHON HYHKUHH CRARLIBACTES
H3 CYMMB CYWMCTECHHLX AMIAHKANT (3T 3) ¢ MEPEHYHEIN HMITAHKINT, 10~
KpBBANMOHX OCTABUINECA MHHTEPME! (7Tan &)

SO0 X3 %0, )= 0% v B v,

10.4. Meron Kesilns—Mak-Kaackn

Hengocrarox merons Kpalina — weoGxXoauMocTs HOMIOIO HONAPHOHD CPAB-
HEHHA BCEX MHHTEDMOR HE 3TANC HAXOWACHHA NEPEHYHRIX HMILKaHT. T poc-
TOM YAC/A MAHTEPMOB YBE/HYHBAETCE KOANDECTREO MONAPIsIX cpashennil, Yn-
CNoBoe MpeacTAsnenne GyHKUNH arreGpa JIOIHKH NOIBONZET YIPOCTATE Tan |
(cm. § 10.3). Bee NHNTepMLL 3NHCHBAIOTCA B BHAE HX NBOMYIILX HOMEPOR, A
BCE HOMEPS PRIGHBAIOTCA IO YHCIY SHAMHLL HA HENEPECEKAIOLINECA FPYIINTh, TaK
xaK ycroete ofpazosanwa r-kxy0a — HAAHMHE pacxoxuenHa B (r - ))-Kyfax
TONLKC 0 OAnCH ROODIMHATE B OAHOM QREOHYHOM PEIPANE H HANHYRE (OUMX
HEIABHCHMBIX KOOPAHHAT. TTOTOMY IPYRE), KOTOPbIE DANIHGAIOTCA B ABYX Da3-
pRAAX HAH Gonee, NPOLTO HE HMESET CMEICIA CPABHHBATE. [1pH 3TOM B F-TPynIY
eoHAyT Ree HoMEpA HAGOPOB, AMEIOWIMe B cooell NROHMHOH 3BANCH { ENHHHL,
Totaproe CPABHEHHE MOMHO NPOBOIHTEL TONEKO MEKLY COUSANHMH NO HHOMepY
FyNTIaMH.

Tipmmep 1€3. [lycie sanms fyrmims
Sl 2 s 0= vid 4. 5. 19 FLIL IS
Pemenne. Coamnsa semupsest 0-xyGu:
KO = 0001, 0060, G101, 0111, 1001, 1611, 1100, 1161
Pazobem 0-ky0u 1a TPH TRYNG 110 KOMYECTRY CARHHIL R KIKADM IROHUHOM Nnlope
w00

ol o
KD = (01003 K5 = 1001 L KPmil0IL}
1100 nel

Fran |L.H epEIHLIX
2) cpospcaine K w K :
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10 4. Memorr Koabwa—Max-Kasacxn

o100" 0011
olor
1001
100"
Faech W HIDEE CHMBORON 4% OTMEERM P s
Ha P PoiM Ky K. B ROTOPOM NOCAOLICH NS KOORIWHETA JAMCRITCH
CHMBOADM X.
1 [0
K {)uoo '
6) cpankenne K30 K1
o011* ot
olor 104"
1001’ 1or
110"
Crposim yd X} .
(DA ]]
X0l
01X
K3=q10%0 ¢
1X00
nox
Xxim
flepBEHMEDI HMNPHKANTH pRITE 4 HET;
o pazoieen pes 1-kyGu ma seTbipe pyTIL B or A o
opeHeaTH X
X100
010X OLX oxXI1
x,’={ };x.’-{ };x,‘:{ }/,x,’- X011}
10X L)1 X X101
1} cpapmenne KF W K K} K, merypn waauol rpynems;
il 1134 orxr* oxir X100
Hox 10%1* 1Xor xonr*
Xio0]

112 oGHoBMIHH CPABIICHHR Crpotm kyGu X7 = X10X ; K,’” =X10X; K] u & we cpamar
PIOTCR
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10. Momao spoexmip

CREaoeareibio, CHMRORIM « %3 OTHMEHEHR] NCPRITHIE HMITRHKMITM paitra 3+
&' = 1NN 10X1; 0X13: 1508, X0,
A cpewweine K7 m kK
kp=x¥.
CRCEDBATEAND, NOAY1SCH NEMEITHYI WMIMKAHTY PaH 2;
&%= Piox}
Fran 2 Paccramonka MeTOK {Ta0n. 10.5).

Tadnuna 106

Hepbirinsic T RCROARLE TepNRT
wMnndkanTM [ OOIT | 0100 [ 0101 | 0117 ] 1001 [ Tl | eiop [ (W
[E:4] 0] ¥
10X\ - £ »
=] - .
TROT . * .
Xoii . : .
AI0X * * *
Itan I H o
Cywecructnmit yunamxsnrol pawrs 2 GyDeT e
[X10X} = x,3, .
Sranu 4n3 Ovwyicreywr.
3tan & BatGuy P TepMop {10XE) n {DXEN)
(robn. [0.7).

Tabrnna 10.7

Tiepoiime “HexcaIm TopM0
] ally lgl 1M1
[]

Gk -
10X 1 - .
PE—————

0X11 . .

‘“‘"_"_F;cx?: 3 - —i T ]

Omvem f(x,. x5, 23, X, = kofly v 0 ¥ta v T,
Mpu Hertonb3obeniy werons Keana gnn CKHO yeobxonumo pacemaTpH-
BATE InaseMHe gyHkuud f=0 H TEPMBI, COOTBETCTEYIOWNE 3TAM INAUELHAM,
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I3 Memod MuNKHIETHDYIOWUY Kapm

B pezynwrare nonyuss f =\:(x,,x,,...,x,)‘ Janee HEODXONNMO BOCHONEIO-

BATBCA COOTHOIDEHHANMM ne MOprana, ¢ TeM yTobbi MpHBECTA GYMKUHIO K
CHIQ. Bee panuHelHe NeiicTERA BHANOCHYHE REILICHANOKEHHBMM.

10.5. MeToa MENEMIIAPYIHIEY EAPT

Opiin 13 cliocobos Tpadreckora NpeacTaBieHAs Gynesnix dyHKUME o
HeSOABLIONe HHCAA nepemenmbx — kapTst Kapio. Hx paanoBHIHOCTE — KapTHl
Beitua. woTopule c1poNT Kak pat-

i B
pepixkn kyGoe nma nnockoctd. Tlpu xfo o &“:w
IP0M BEpLIMNL KyGa npeactanns- awlle
KFICA KIETKAMH RapTel, KOOPAMHATM a X i,
KOrOpLIX COBNAAMOT © KOOpAHHA-
THMH COOTBETCTBYOIIHX BEPUIHH o i %
kyGa. Kapia sanonuseica Tax ke, L | L] Lad L o .
kak Tabnua uctunmocT: snasenne o LT o [ on [ o0 %" 100s] sorr| ot
1 yxaspieseTCs B KIETRE, COOTBETCT-
eyiowel  wabopy, Ha Rorop i 6 R ? 19 o0 o] %
GYHKIHHA HMECT THAMCIIHE EAHHHMUL. LA "R Py
3uasensie 0 ofibio Ha Kaprax we é [
orpaxaetes. |ka pue. 10.4 nokmsnm Pre. 184, Misimoompyiompe kaprl

UPHMEPH  YCTIOBIOND  PASMEINENHN

[EPEMELMLIX 1A MHUHMHIHDYIOLIAX KapTax and apyX (puc. 104, 4), Tpex
{pic. 114, ) B yermapex (phc. 10.4, #) nepemenmmx. Tptsepu RENONLIOBBHNA
xapr Kapho 0% MHHHMHIZUHH YKEAaHHBIX HWKe Tpex dynkusil Jane we
pHe. 10.5, o, 6 cooreeTcTREHHO:

fi=xEvEex =X (puc. 10.5, a);
Sy = BEE, v 5 5F v ExE, v xxgx, (pwc. 10.5, 6);
= \{(3. 4,5, 7,9, E,12,13) = 3,7 v Epxpx, v 4,55, {puc. 10.5, 0).

Kapmet Kapho ofu4MO HCDOUE3YIOT AN3 Pyanoll MHUAMBAUHA Dynebsx
dynximnil apy beSosbwon HICNe nepeNennix (He Gonee 5).

I1paprna MEIHMIDAIHN Cllenyiolmbe,

1. Jipe cocennne xnetry (npa O-ky(a) oSpaayior oamH I-kyd. Mpe sTOM
K€ TICOE, JEKAUNE 1A FPAHKHLAX KAPTH, TAKKE SRIMOTCA COCENHHMH MO OTHOWE-
HHIo JApYr K Apyry (npumep olGpasosanns 1-kyGa c, e puc. 10,5, ). Heaasn-
CHMBR KOOPAHNATE OBOZHAUCHA CHMBONOM X.
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1 M 202

a8 8 N8 "
— ; x
x| JEETEH : :
a
! ALl
f fecr4LL L} I
| x80
X
] [

Piic, 10,5, MADAMIZIHS HTHUCOKRX dy HEUMIE ¢ NOMOIAFO XAPE

2. YeTnipe BepiliHiGE MOTYT ofbenHiaTheR, 0fpegys 2-ky0, conepanunii /ise He-
HAPHCHMME KOOPAHKATE (pHMep obpaoeanin 2-xyOa mobpaxen va puc. 10,5, 6),

3. Bocens BepuiHH MoryT o0beannamea, ofpasys onun 3-kyG.

4, llecrranusTs bepuidn, o6vennnance, obpasyror oaan 4-ky6 1 T. 0.

Mph 4HCAE NEPEMEHHMX, PABHOM HAH GoNbilieM NATH, oTOGPEIHTY Fpadiive-
RN GyHKOHI0 B BHE aHHOH MNoCKON KApTH HeBoamowne. B Takux criywanx
CTPOAT KOMOHHHPOBAHHYIO KAPTY, COCTOALLYIO H3 COROKYHHOCTH GONee npocThix
KapT, HapAMEp YeTspexmepnmX. Mpoucaypa MUHHMHIALHH B 5TOM CITyuyne £0-
CTORT B TOM, 4TO CHAYANA HAXOIHT MHNHMANEHEIE GOPMM BHYTPH YeTbipexmep-
HEtx KyGOB, 3 3areM, PaciiHpan MOHSTHE COCSAHHX KIETOK, OTBICKHBAIOT MHHH-
MANBHEIE TEpMM ANA COBOKYITHOCTH KapT. CocemnHMH KNeTkaMH ABAmIcNCA
KAETKH, CORUIAIOUINE ITpH CORMEITIEHIAH KAPT TOBOpOTeM BOKDYI” ofinero peGpa.

Tp# nonyvenun MERHMAILHON dopvu ans CKHAF dynxuma 3a8aerca 1ep-
MAMH, NPHHEMAIOLEHMY HYISBOS THAYCHHE HA COOTRETCTRYIOINHX Habopax. Ho-
ITOMY B KNSTKAX MAHHMHIHDYIOINSH KAPTOE DHINYT HYIH,

Lipwaiep B4, HalTH MHEWMBEARIYHY KOULKIHETHE-
Wy dopay  AAn el iy v x,)=
=Y 1 2 3, 6, 8 9, 10, 11, 12, 14) weronom muimmn-
Wpyoaue: bt (. 10.6).

PemchHne. C PYMNEIHY RApr k2~
AOBAM

Flxy np 3y )= B3, v Ty v % v Y
1ipiesinn DpasnAa 2e Mopraita. noxyiscy:
S ERH v BT, v ERT v, 'm ~
A80x Ry s -
ALT AT, AL, =(n VI YA
AF VXA v v balx V)

Pric. 1.6, Tipsm _
nmuumm:n:f Omeens: [{X) Xy Xy, X b= (X v By v XD AR, v A
EOHWDHKCTHIHOH GopMu AL VIV X ALY v X)L
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=]

10.6. MuNaMImIsnHA AeTHYeCKHX §yacnnlt & Gnmce B, A, 1

Meron HeonpeneAeHHELX. KOMPHHUHEHTOR MOxeT GHTL NpHMenen JAN MR-
HHMHIAUHH $yNKupil, SATIHNBIN B pRaMBIX Gasncax.

PACCMOTPHM NPHMSHEHRE MSTOA HeONDEOENCHHbIX ROMMPHUHSHTOR Ha
npimepe Gasnea @, A, 1. OyHRuM0 f{X;, X3, X,) NPEOACTABHM B BRIE, aHan0-
THYHOM HOPMANLHOI OHTLIOHKTHEROH GOPME, FIe BMECTO AHTBIOHKUNHH CTONT
MK QNEPALIHH CaoweHHA B no Moayn 2. DTa onepauna WMeeT 0COEHHOCTH,
UTHHHAONME S€ OT ONEPALMH AHTLIHRIHK:

0=0B0B0D... B0, )]

0=101919..91, @
»

me m= 2* — Y£THOE KOAHYSCTRO ENAHHLL
F=1B1919... 81, 3
-

che m = 2k + ] — peqeTHOE RORHYSCTEO EOHHHIL

Mo oitepaupn aueionmamn sceraa = v Evil.. . Hamyse caolicte (2) n
(3) onepautH cloments o MoayMw 2 yenossmer MUHHME3aUN0. Tak xak oc-
HOBIILMH KPHIEDHAMHE MHIHMHIAUAN NO-APENaieMy SRASIOTCA MAHHMANLHWE
PANT KIOKAOL D TEPMA H MHHHMATIBNOE KONHWELTBO TSPMOB, NPH MHHHMN3ALKR B
Gumce @, A, 1 uenecoo0PAIHO NPHPABHATE K HYMO RCe KOMMPHUNENTLL M Ha-
Gopax, rie f =0, Tak KIK TOr0a B CAHHHUNLIX CTPOKEN MOTYT OCTATECA TEPMLI
BhiCoKkel 0 patkia. 1loaioMy ocololt pasiuLel Mexay BRGOPOM ovepentoll cTpo-
KH Y NEBOH MAH eannnynoil HeT. KonnvecTso koo HUHENTOB, OCTAIOIMMNCA B
HYASRMX CTPORAX, AOMKHO GHITL YETHEIM, 3 B EAHHHUHERX -~— HEYETHEIM. JTyuwe
Ha4ath ¢ CARHHHNBIX CYPOK H OCTABASTL Te KOGMBHUHEHTH MHHHMAUTLHONO
PAHrE, KOTOPHWE YA1E HORTOPAICTCA B 3THX CTPOKAX.

pemep 10.5, Jnnana diyHeims fix, x,, 5)=8(0,1,56) .

Fladi i SHIC D b Gawce B, A, 1,

Pemenne. Cocinri mabiniy 108

1 1ab ¥a uixg [ P TPH pLIR H &0 BeRccoolpaoko acremte. B uyne
poll Cipike HBAR CCEARAIE CUIE kRMmE-HREYOL Kodd ROTO pEIWR, Pttt
mrxe I W iey ol LK CTIHMGEX, B P e Re GLU ocrmemeHo 1 OAHOIG
Ry ¥ Jlnst ey i opmisi Bt chegyon atcTane.

L HucuiacH, CRuNBKD Pa3 BCTPEMMOTCS B EAHNHWHMY CT] TCpME nep
POt PN W ¢ HE HHX, Pl BCTPEASROTCA Hoe SHCITO pas.
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10, M 3 w0 -

B. Hi pasira 2,

Mn&eumum;wﬂlo HMIAHERHT Ha TPH FPyINL: & or
<HMON EoOpARHETIM X
10X 0X9] X00
Kf=101Xh: KT =q1X0: KT ={X10%;
1nx X1 X1l
a) cpamienne X KTu Ky,
&2 =00 1%k
K7 ={xx0,1%x}

&} ={xXx0, XX}

Taxum obpaaost, K7 = 1XX, XIX, XX0) .
Do I Paccrmwoma MeTo, Bulop moxpuimna (Taba, 10.9),

TaBawus 109

1k i Muurepunl
L ‘I‘ B
90T o10 i o o ] 0
0 v
010 v
100 v
11 v
[LH] v
ol .
e )
X0 v v
1 X9 v
X v
0X0 v v
11X " -
01X > -
L ox v .
X0 ” v ” -
XX
XX v v . .
e G 10.9 HoxyuHm iy ophey
I AESTERN T
Arn cp F v a0 popmts nas Clifid:
ST Dy D) =X T + 5 E; + X555
Ha paic. 10T a w & okarang rpsdrrsccrne p Anr by Jr—

Qiser: fly o Ny ne, 5.
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107 M paw—

Prt. JR.7, Tpaduueckie peUIHHa JaMMH
MEHEMMIIMLER 11 npasiepa 10.6

10.7. Muupmisauna gynknult 6 Gasncax [lledgdepa m Mnpea

PacemorpiiM cuanana gynkuino Wleddepa;

xfx=néx.

3nimce Noruveckoil dymunan B Gasiice Wlehdepa ocymecTanserca che-
AYIOWHM 00pEIOM:

1, Yrolfist o TAGNHUE HCTHHHOCTH JAMACITL TepM B Gaance Llledupeps, ne-
peMeniible MOKMNO OCTABHTD (63 HIMEHEHHA.

2. Echn 3383BaTh GYHKUHIO HA HYNepmx HADOPaX, TO B KOHUE DLPLECHHS
cheayer CTABHTE 3nak o0ero oTpHuaHng: (f(x))/1; echn sanapats GyrKuso
HE SAHHHUHEX HAGOPAX, TO HHBEPCHH HE HYNHO.

Aycrt dyukusa 20ana cnenyolach Tafmett:

w0 I
01 1
010 0

B Saauce H—HJIH—HE 31a dynkutn HMEET BHA
JiX, %2, %) = 55, + K5
B Gaauce Lledidiepa f(x,. xp, %) = (4 /% /2,000 /%,)/(x, /1}, wn, nocae
npeobpazopanmil;
O/ V(s /D3 ) = (/%)
PaccmoTpu dyikumio BeGGa:

x 4 X =x+x;.
3anmce AorHueckolt dynkun v Gasice BeOGa npoRCXOAHT cremylomHM
ofpacom;
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J1) Memndue Aoessecrom npoeKRUpOsanT

L Yrofisl 1o Tabauue HCTHHROCTH 3anucaTs TepM & Gance BebCa, nepe-
MEHNLIE B HEM MOXKHO BIATE & HHBoPCHEH.

2, Ecnv ynKuKs 38AaHE Ha OHHHUHBIX HAGOPAX, TO B KOHDE BbipANEHHA
ClleyeT CTARHTS 3HaK obuwero orpHuanns; (f(x) } 0,

Fen GyHKUMA 321aKH3 HA HYJEBBIX HAGOPIX, TO HHBEPCHH He Hy:KHD.

Jon 3agannol Bee TaGnHUW dyHkuna » Saince BeliGa sannineTcs Tek:
el b dxplo, WIW  nocne  MipeoGpazosani:
(s Lxyimiloe,

Ira MuHRMRIAHE noruueckHx dynxunil & Gasncax 1ledubepa win Befa
MOMRHO HCHONB30BATE MeToN Keallna—Max-Knackn.

TMocse HAXOHKICHHA BCEX MHHHMANGHBIX TEPMOD [POBOAMTCN OTHICKANHE
MHHEMATLHOTO HOKPLTHA © NOMOIILIO YACTOTHO-MHHHMAIBHOIG MCTOLA.

OGWM4HO  mOogeN  ONPENEN OTCA  CcBoel  MATpHUEH  HALUMOEHTHOCTH
O=lq,]. = kotopoit xamaoll cTpoKe BIAUMHO OAHONMIAYHO COOTRETCTRYET Clig-
p0 M, cTonGuy — Gykea m,

Leenum, e M,
T =10, ccnum, ¢ M,.

Mpu panre Matpusl ¥ =2 THOMYNAETCA ABYMEpHAS $ACTOTHAR MATPHUA OT-
Hoinenni.

Jleymepran yacTorHas MaTpHud otnouienud F = £(f, /) cpatans ¢ Marpn-
ueit wHumaenTHocTH Q ={g, ] Tax:

F=Q'Q,
ras Q' — TPANCTIONHPOBANHAR MATPHUA.

Jina Gynewoit matpuua Q =[q,]).¢, ={0,1} nokpuTHem croaGuoe cTpo-
KaMH Oynem HEILBATL TAKOS MHOKESTRO CTPOK, YTO A/IN KEXAOI0 CTONGHA nak-
Aerca Xora Obl oA CTPOKA, HA MEpecedeHHH & KoTopoil 3ToT cronfel HMeer
SONBHUY, MPHYeM TAROE CBOHCTEO MHOMKECTBA CTPOK OTCYTCTBYET NPH Bulvep-
KHEAHKH XOTA Gbl QANOIO JIEMEHTA W3 1010 MHOXKeCTBA CTpoK. |lokpoiTHe
CTONG OB MHHHMAMLHEIM KOJHHECTBOM CTPOR B JaiuHeliiuem Oyilem HaibiBam:
MHHHMBNGHMM TOKPHTHEM.

OaunM U3 NepBbIX NPHMEHEHRH MHHHMANLHOTO NOKPUITHA GRUO HCIKMTE-
SORAHAE €70 NIPH HAXOWASHHH NOKPUITHIT HMAIMKAHTHLX Tabnnu Kpaflua e cps-
IH ¢ BOBHHKHOBEHHEM HeoGXONHMOCTH GoNee KOMIBKTHLIX TpencTanaennit Gy-
NEEbX $yHKUHH B NpAKTHKE NOCTPOSHHA NOTHYECKHN GXEM, 3 HMEHi0, ANA
uaxoxaeuin MIHO. MAHYMANLHOS NOKPLITHE HAXOAKTCR ANA MATPHIE ), 171
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7 My yaer gprocyusis 8 6 Uiepapa  Mupea

CTPORAM COOTBETCTEYIOT HRIAEHHLIE NPOCTLIE MMANHKAHTEL Gylesnix dyHKuni,
& cTonGuamM — HAbopL ApryMEHTOR, CODTBETCTRY IIHE EOHNHYHEIM SHRYSHHM
MAHHMIHPYeMol GyHELMRA:

_ {l_ecunM NpotTan HMIUMKARTE CONCPMHT F40 KOHCTHTYEHTY |,

%= 0.8 HPOTHEHOM CYYEe.

[MpocToie HMITHKANTH, COOTECTCTEYMALME CTPOKIM, KOTOpWE 6XOONT B
MHIHMAILHOS (TOKDLITRE, COSHHHAIOTCS INIKAMM OHILIONKUNE A ofpamytor
MIHD Gyneaoi dyeaxum.

KBaith npemoxsil RHYWEPKHBETE TE CTONGUR HY AMIIHKAHTHMX TAGAALL,
NACTH KOTOPLIX NOAHOCTBIO IKBHBANEITIA RO 1 KakoMy-IIRGo npyroMy cronbuy,
W ons Beibopa cTpokH B GOpMYIHpYEMOE NORPAITHE NAYHHETL MPOCMOT] O
CTPOK, HMENLLHX MAKCHMATLHOS KONHYECTEC SOAHHL,

QeHoBHBIE DPABHAR AR YipolleHHA 1agannoll Gynesoil MarpHu Q npa
MAXORASHHH € IOKPLITHIE cheayomme:

1) NPaBHAO HOFIOLLSHHS CTPOK.

Fenan & marpaue Q umeerca Takas napa crpor & u @7, wro ' 20', 10

cipoka (' seivep {op TCH CAGITHE MaTpHUL! Q o CTPOKaM);

2) MpABHAG MOrNOWEHHA CTONGUOR.

Ec)H 5 MATPHUE Q HMEETCH Takas napa cTonbuoe &' u &, gyro &' 4%, 10
cronben &' wnivepiHBAETCA (IPORDANTEA CHATHE MATPHUK Q ho cTonSuan).

lucneaoBaTesbitbiM  UPHMEHEHHEM 3THX OBYX RMpeoGpasoBaHAN MOKHO
cHalh HCXONHYIO MATPHLY 00 «MHKNHHECKOR: MAarpHubl, KOTOPA COMEpMHT
CpelH CHOWX ROKPLTHI XoTa G5l 0QHO HI MHHHMANLILX MOKPUTHE HEXOAHOH
MATPHURM Q.

YUperol Ho-MHHHMATLHBE METOS MUEAHMHEIMINN OCHOBEH BB HANOKEHHLIX
BLILHE (FONMRENHAX H CONSPMCHT CHEAYIOMME ITAThL.

1. H3 maTpHus Q BHUEPKHBAEM TE CTPOKH, KOTOPHE NOMHOCTHN NOBTOPS-
10T BCIO WK 4aCTe MOGoR apyrodi cTPOKH (MOrNOLLaeMEe CTPOKH).

2. H3 Q priucprusaen Te cTONGUB, KOTOPGIE NOXHOCTHIC MOBTOPANT BECH
R 4acTh 2106010 ApYrore croAbud (NoromseMble CTONGLL).

Ilyhxibt | 3 2 BE20MINNOTCA AOCASAOBATENLHD A0 TeX NOp, NOKA B MATPAUS
Q LCrAIYTEN TOABKY HENOTMOLAEMEE CTPOKH H cTonbul.

3. H3 ocTaBwnxcs cTONGUOD MATPHULT Q OTHCKABBEM CTONGEL, B KOTOPOM
HAXDAHICH MHIHNATLHOE KONHYSCTRO SORHHL, HAXONAIMHXCH B HEBETHEPKHYTHIX
CIpRIKEY,

4. H7 B0eX HEBLIYSPRITYTHIX CTPOK, HMEIOLUNX SIHHALY B BLiGDaHOM COTARC-
HO #1. 3 cronbiue, HAXORHM TY CTPOKY, B KOTOPOH AMEETCE MAKCHMATEHOS KONHYe-
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0 Memo

¥ (

croo exmrn. Ecny konnuecTso cronbuos, yaoniemsopmiotwix 1. 3, Gonsie oamo-
D, TO CTPOKY, COOTBETCTBYIULYIO YENOBHAM JRAHHOND TTYHKTa, HAXOMHM CPERH BreX
CTONGAIOR, BBIENEHHRIX N0 M. 3. 3Ty CTPOKY BLIGHPAcM B OMTHMLILHOS ROKPLILHE.

[py PABHOM KONHYECTBE SAHHHU B CTPOKAX, YAORISTBOPRIOWNX 1, 3 H It 4,
Nepsat I HHX BLOHPAETCA AMA ONTHMANLHOTO NOKPHITHA WIH Xe 32 CHET He-
THAMHTENLHOTO YCNOKHEHHA AIFOPHTME NOACHHTHBACTCH BEC CTPOK 5, , KOTO-
Puic HMEfOT &AHHMUN B CTONGLAX, YAORMETBOPMOWHX 1. 3. 3aTeM BuiGnpaed
CTPORY, HMEWLLYI0 HaWGoNbWKA 5, B onTHMANLRO® noxpuirke. Mpy oanaxo-
BhiX § B ONMTHMANGHOE MOKPLITHE BLUOUPBETEA NEPBAR H HHX.

5. Halipentyw crpoxy B bee cronGubl, B KOTOPEIX 3T4 CTPOKE HMEET GHN-
HHLLY, BuiteprnpacH H3 Q.

6, QCTaBUINECA CTPOKH MPOBEPREM HA KOJIHBECTRO SAMHHIY B cTpoke. Ecnn
HAXOAHTCH CTPOKA ¢ YHCTOM CIHHHL, PABHLIM YHCNY HEBWMEPKHYTEIX CTONGUOB,
TO 3TA CTPOKE BHOCHTCA B ONTHMANLHOR TWKPLITHE H HPOLECC ITONCKE OITH-
MAILHOTO MOKPHITHA B 3TOM JKAHYHRACTCA; SCTH KIKIAT CTPOKA HMEET TOMb-
KO NO OAHOH SAMMHDIE B KEEAOM WY OCTABIIMXCA cTONGLOR, TO ITH CTPOKH BHO-
CATCA B ONTHMANLHO? MOKPLITHE M NPOUESC MOHCKA TAKKE HA HOM
saxmunsaerca. TlpoBepats clieuMancho nocae MATH NYHKTOR &NTOPHTMA 110
chednee YCNoBHe ReODRIATONLHO, TAK KIK ONTHMANBHOS TORPLITHE TAKOH MaT-
PHIE! HAHDETCA NOCAEROPATENLHLIM BLINIONHEHHEM HYHKTOR ARMOPHTMS.

B ApoTHBHOM cryuse BeCh ANFOPHTM, HAYHHAA ¢ M. 1, NOBTOPASTCA © OC-
TABLWHMHCA CTPOKEMH H CTONGLBMH,

10.8. Peansiauus 4ACTOTHO-MHBIIMATLHOI'O METOIA

Jina peanszawi BHHUCHIMMKEHHOND AMCPpHTMA Ha 3BM Henoneayieies dac-
TomHbie MaTpHLe oTHowenwi F asyx manoe F™ w F™° . Marpuia F°° nosiymeica
yinosenens QO Ha Q. 373 4ACTOTHAN MATPHUA OTHOLIGHHI! ABeT HIDOPMALMIO O
ESAHMHOM BIMAHHH cTpox ) apyT Ha gpyra Ha spierosann F* naozmren wwcro
£ ROTOpOE OfIpEneieT KONHYECTBO eamHiu b i crpoke ( f, — coGcTaenan vac-
ToTa i-i CIpOKH). SnemetTel £, ¢ f, — esnmaHGn HacTOTR R CTPOXH € - CTpOKoi)
MaTpiub: F OMpescimor KammMwecToo SIHHHIL KOTOpLIE HAXONTCH B Tex Xe ca-
MbIX CTONGLAX KK B -7, Tak H B /-4 cTpoRe. Matpson F*® siamyumercy yuiomsimes:
Q" 1 Q (F7 =Q'Q) 1 aneT npopHaIMG O BSEAMIOM RIMAHIN CTONGLIOB. 3nect
J, NoKATLIBAET KONHYECTBO SMMHLL B M CTONSLE, 3 f, — KUTHYECTDO SN,
KOTOPhIC RENQIATCA B TEX 20E COMBIX CTPOKAX KAK B i-M, Tak M B /-M CrunDiRx.,
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B maTprue F™ Haxoams HOMEPa CTPOK MaTphLtl Q, KOTOpLte, cornac-
Ho 7. | anropuTMa, HeoGXOAHMO BLIMEPRHYTE, IT0 — j-¢ CTPURH, ¥ KOTO-

Poix fu =!1-

B yrom ciryuae -2 W -2 CTPORH WM NONHOCTLIO DXBHRANEHTHW (f) = £,),

HAH j-5 CTPOXA FBNAETCA HacTwio i crpokn (F, > 1))

B matphue F? Haxoanu somepa crontuos Marpyus (, KoTopise, cornac-
HO 10, 2 2M OpHIMa, HEOGXOMHMO BEMEPKHYTE. IT0 — ¢ cTonbi, ¥ KOTopaIX
Sy = fy- Tipu viom yenosne j-i cronGen marpiuss @ GyneT NOKPLIT TEMH Xe

CTPOKAMN, KOTOpLie GyayT ROKpLIBaTh f-H cTonSeu.
PaccMoTpHr YECTOTHO-MHHHMANLHLH MeToA Ha npaMepe. YacToTHan Mar-

priua Q cocTarnseTes cneayiomHM o0patom.

" P Tephist
repw REAx | BipoE, | Tmrm | a@or, | Rt | s
0y 1] o 0 ] I I
Xy, " | ¢ I L 0
T, ) 0 v v 1 o
Yty L q 1 L4 1 1
TR T 0 1 o 1 )

B B EEPM BXOJIMT 8 COTTAR j-T) BLIPIKEHHA, 10 HMEMEHT MATPHUM

g, =1, umave g, =0.

00001 1

0101

Cocrasnsercs matprua B = QQ":
0121
p.
111

32
3

113
101010

METPHUA CHMMETPHYHES,

Eemi f, = f, wm f, = £, .70 cpasHHeaoTes axaroHasisHeie wiewss f, v f,
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1} Memode SoMINELRON0 RPOSKINPOBDTILE

Ecnu f, > f,. 70 wd MaTpHUS! ) BLluspKHBACTEA f-1 CTPONA.

Econ [, < f, . T0 BuliepkHBRETCA j-A CTpONS.

B aswnom npumepe: fiu = £, =2 foo =3 fu > S =32 2)m maipiust
BUYOPKHBACTCA |-A CTPOKS:

Mm=fu=fs = fu = Sy > fs =8 fu > fi

Soy > fu =2 3> 1) 1w MaTPHUBE Q BLIMEPKHEASTCA 3-8 CIPOKA.

Ko#H4ecTBO CI1POK, HONPLIBACMEIX /-M MHHHMAILIBIM 18PMOM, YKit3bIBac]
F, T FONHYECTBO CTPOK, OKPLIBAEMBIX f-M H j-M MHNHMDILNLIMH [EPMAMH, BME-
CT¢ yxaibeaeT f, .

Pagencteo f, = f, wan £, = f, noxkauessT, wro i-# Tepm i i-H W -1 Tep-
Mbi BMECTE NOKPHBAIOT OAHHAKOBOS KOANELTBO cTpoK. Econ f, > £, To Bai-
OHpaem (/) MHHTEPM, TaK KaK i-H MHHTEpM MOKpbiBaeT GonblUes KONHYECTBO
CTPOK, WM j-H, n HaobopoT.

Coctagnsen MarpHiy-cronGen F° = Q'Q:

10104

I%ﬂ
o _
F= “ool-

4

Conu f = f, mau f, = f,, 70 cpasunsaerca f, W f,. Lam f o~ £, 10
BhIMEPRHBaEM j-if CTONGEW MY MaTPHUH (),

B nanttom npHmepe fiy = fis = fisi £y < Sy < Sfos (3 maTpHIth Q BLitiep-
knpaeM 3-i1 w 5-B cTonBum); £y = fra; Saa = Fuu (W3 MaTphup Q BoivepiiBaen
2-i cronGen), e fiy = fis0 fis > Fiy, TO BuivepruBaeM 5-it cTonben, @ ecam
i = Jooi Jus = oo o TO BRAMCPKIBAEM 5-if cTOnDew,

J, NOKa3bIBAET, YTO i-A CTPOKA HENOAHOH MATPHILL NIOKPLIBAETCS 1epPMaMN
B ROAHYecTSe f 1OTYX.

Ji TORSSWDAET KOAHYECTBG MHHHMANLHBIX
CTPOKH BMECTE.

Ecom f,=f, ann f, = f,, 70 3T0 NOKAOLIBACT, CKOALKO MHNTEPMOB NO-
KPLIBAIOT ONHOBPEMEHHO 740 M j-10 CTROKM BMeCTE.

, BOKPHBBIGILNX § B j

¥

250



i3 P .

Ecnn £, > £, (wan neoBopot), To surepknpach i-it cronGent Marpuum Q,
Tak Kak Q1A NokpraTHA i-H crpokH Wexoawol MaTpHust Tpebyerca Sonbiee Ko-
NIHYECTEO TEpMOR, MeM IUTA NOKPLTHA - CTPOKH.

B pe3ynuTaTe ITHX Oonepaunh
NOJIY4HM HOBYIO MaTpruy Q:

01
00|
10015
10
Fiﬂl= 1 )
T

Hornowenwii ner.

Ha matprum Q cnenyer, uro
ONTHMANEROE  NOKPLITHE COCTAB-
AMOT MAHTepME 2,4, 5, T, €,

F=Xx +xx, +%x,.

AdiropHrm, PEANTY LM
MHIHMANEHO-YaCTOTHRE  MeTOA,
npencTasiet a pas. 10,8,

L. BeogAvcA HCXOMHWE (AH-
tiole. B xawec1Be HCXOAHBIX AOH-
HBX BECTYNAIOT CneldytolyHe Na-
pamerpet: 71—  wonHuecTBO
waGupos  nepemennux  Jl=2",
FHE M -~ KOTHYECTBO NepeMeHHbIX;
N1 — konuwecTs0 lepeMeHHLIX
(o), N=Na+1; mnipwun 1A —
130/ HUA HC THHHOCTH.

2, Buiampse1cA  NOaRporpaM-
ma STOLE.

B sToll moanmporpaMme ocy-
[ECIBNNETCA MONCYET KONHYECTEa
naGopoB  NOIHYECKHE  LiepeMen- Pue. 10.8, Anropimy MRiRMIGaNH
neiX, Ha KOTOpHX (ynkuna F(x)

RAPHHHMAET 2HaUeHHe « 1% — «HCTHHAER, 3TO YHcAo PHRCHPYETCE © MOMOLILIG
nepemehuol M, koropas onpesentercd NyTeM NONCHETA OMHHL B xpaHHen
upanom cronbue maTpris LA,
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10, ypoexmy

3. Cpasuneatorcd M u 27", Ha 3Tom ware ofipenenserca, H#a Kakux HaGo-
pax 3anasath Jorueckyso pywkumo (I nan 0). Ecan A <2, 1o diyHkuua
FUIISTCA HA eANHNSHMX HaGopax (mpwanak RK =1). Ecnn M 227, To ymk
LIHS 3a72eTCe Ha Hynesmx HaGopax (RK =0).

4, Boruncamores: MK = M(M - 1)/2, onp meTo HO® KO-
NHYECTBO MPOMEKYTOYHBX TEPMOB HA OHOM LIAFC MHHHMIAUNH, OTIpenene-
Hue IX, 1Y — maTpHil, B KoTOPLIX PACTIONGKEHB MEHHMATHHLE TEPMEL.

5, Burpieacten nonnporpaMMa TABL.

B 310h noanporpaMMe AHANHIHPYETCA, Ha KakHX Halopax sapsetca §ynk-
UM, H B CODTEETCTBHM © 3THM NEPETHCLIBAIOTCA CTPOKH MaTpHuk A (C1pokn
— TepMbl, ofpalylomte Horueckylo $yHkUmo) B Marpmiyy 1T (Maipua we-
XOOMLX TOPMOB) H aumwe Gyoem HCHOmb3opath Tonbke Mmatpiny IT. Awanw
OCYECTEAAETCA Mepes NpIHak R

6, 111 =9. Mepemennan f11 opeaenseT KONHYECTBO MHHTEPMOB, HAXONA-
wnxca b marphue ITERM.

7. Beiaos noanporpammsl POISK.

D Froil MoANpOrPAMME OCY IECTEARSTCA HOHCK MHHTEPMOB IIYTEM CKIEH-
BRHHA TEPMOB,

TToA CKNSHBAHHEM TOPMOR TIOHHMBETCA ONEPALNA BHAR XX, + X\ X, = v,.

D mMawuHe 310 BLITAAAHT CremytomHy obpazom:

Ho
Ul
12

Econ Xota Obl 0AHH PA3 NPOHIOUNO CRACHBBHING TEPMUB, TO BHPaOa1I bIBa-
erca npwnak OR =1, B nporvshom cayuse OR = 0. Ecan nocne sbiwane i
noanporpammel FOISK OR =0, To 370 oInaMaeT, 410 Bce MHHTEPMB Hafgent),
Mo®HO NepeXoaHTE K IOHCKY MHHHMANBHOTO TOKPLITHA.

MoKck M HBIX TEPMOB IIPOBOIH MYTEM CPaBICHHA C1POK MarpHLbL
IT: 1-3 cTpoxa cpasHwBaeTca ¢ 3, 4, 5, ..., M-, (M — 1 )-8 cTpoKa cpasibmae1 A ¢
M-B. Konwuectso wecoBtallonnii Mo aMeseHTaM CTPOKH HKCHPYETCA IKpeMens-
#oll JR Ci/lenpanne TEpMOB MPOH3ORIST MMLIL B TOM Cimyas, scan fR=1.

Mpn IR =1 i-crpoky matptiup IT RepeCeiBacM B i-10 CTPOKY MAIPHIGH
IX. B 10 mecTo, Fae NpORIOWLTO CKNEHBAHNE, JanHcHERETCA inppa «2x, FHomep
10l NOIHUMH DHRCHpYETCE Mepemennolt JR.

Ecnn npn cpaenehny cTpok § W f cTpok IR=0, 1. &, - H j-8 CTpoxn oan-
HAKOBME, TO NEpeXoanM k pabore ¢ (i +1)-i crpoxoll. Ecnn npur cpasyennn 4
CTPOKH © APYTHMH X0TA G oHH pas Npossowno crnensanke (fR =1). vo sur-
pafiarrisnerce npwatax R¥ =1,
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18 P

Ecnw RV =0, 1o i~10 CTpoKy nepenuchizaem B MaTpuuy Tepuons ITERM,
NpOBEPHD NPEABAPHTENBHO, HE CKICHBANACH H IAHHEA /-§ CTPOKS C NPeMbiLy-
WHMH cTPoKaMH © |- no ({—1)-10. Tlpy cpasnennn &H w -l crpox B coyyse
CAASHRAHUA HOMED j IAMOMHHTCA B O.QHOMepHOM Maccibe KR, Ha nosMumM non
nomepom 17. [lposepka ocy mecTsnfeyca MyTeM NOHCKE HoMepa § » MaccHee KR
o BoaMukaM o | ao 17 Texymero,

8. Ecya niocne pabomsl nonnporpammsl POISK npuanax OR = |, 10 noanpo-
rpamma POISE ButTONHAETSA ewe pas, Ho 30ech palovaem B MOANPOrpamMMe C
warphueii 1X, a nepenncoieaem & matpuuy 1Y. Ecnu nocae storo wiara OR =1,

TO S PR3 BBrH noANpOry POISK, no nposogiyca nepedantct wa [Y
] |x N0 npoeoinIca Mo TEX NOp, noka Npnkak OF =1, Yrobst Ha FToM sTane
HpOIy [ H308KATh IBUHKIHBAHHA, BBOAHTCH Nepemetitian NRAZ,

oHa ukcHpyeT Komvectse ofipamentil x noanporpamme POMSK. Kag ronuxo
OHO 1ipeRbicHT 3aBegoMo Oombmoe ukcno (100), 10 neusTReTca conBueHne
OIUHEKA B ITERM W Buin0IMeHne NpoT PaMMbl SAXAHYHBILETCA.

9 N2=711+1, M =M1,

Mapamerp 712 u M| onvcbieawr MatpHuy nokpeiraa /O HorHaHb# pas-
mep Marpiist 1Q (111XM), kposse 31010 HEOEXOAHME JONONHUTENLHEE CTPOKA
H cronGen 1A 060MaYe1iHA NOMEPOR CTPOK M cTonbuos Marphue 10).

10. Boizos noanporpamme: QPOKR,

C uomombio 3ol NoanporpaMMul GOPMHpYeM MaETPHWY ROKpoimHa 1Q.
Matpine obpasyeTca no caeaylouleMy npasny: g, =1 — ecH il munTepM
BXOMHT B COCTAD [ HEMHAHMANBHOTO TEPMB; ¢, =0 — B NPOTHBHOM Crydse,

11. Bui708 noanporpammu MULTR.

C nomouwrbio sroil hoanporpammil popuupyerca MaTprus F7 , np arou
I-a cTpoka I() yMHOXasTCa Ha ceBa H NONAPHYIC NPOHIBELEHHS CYMMHpYIOT-
CA, NONYYAEM YNEMENT fi;, 3aTEM |-10 CTPOKY YMHOMKAEM Ha 210, 3-D M T. 4.,

1-1¢ ua L1, nonyuaesm snemenvel fi3, fiss ..., fig1) - 387e8 2-40 na 2-0, 2-10 Ha
30, 2-w0 ma d-w, .., fl1xT11, Fro anemeny £, Pmsep mavpunn F©
paren flIx 111,

12. Burioe noanporpammst OBNUL.

C somoueto 1ol porp 1 NpPOBL BbiuCPRHESHHS (00HyNenne)

c1pok MaTprust 1} pitnott 5o 112 anesenTa.

CoflicTeentio oSuynetine npoBonHT nporpamMa NR, xoTopas EuizupacTes
noauporpammoit OBNUL, Moanporpastua OBNUL yxasmeseT womep crpoxw,
KoTopylo heobxonumoe ofnyneve. Tonck vakoll cIpoxks ocymscTBnseTca che
Rytotnnm obpatom:
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18, AMemode AUHYECKGR0 MPOSKUPORGNIE

NOCNEAOBATENEHE BESHPAIOTCA QHAMOHANLHUI® 2MEMEHTH  f,  MaTPHUL
IFSTR;

J. cpae [ cTpoxh cTonbua, Ha NepecoweHHn KOTo-
puix f, HAXOLHTCH;

echy ocTb pamercreo f, = f, wan f, = f,, 70 sbipalatmeaetca npHinax
ES = | — npHInaK sanuyHA 0OHYNeHHA Ha JaHHOM ITane;

cpasHupaeM f, v f | eciH f, > f,, 1O BhinoMREM:

sbilop it crpokn 1wy MatpyLe ITERM;

CPABHEHHE KRAKNOTO MemerTa 1ol CTPoRN ¢ uHppoR «2n;

DOACMeT RONHEcTEa «27» B 310 cTpoKe — YHeno wx obosHaynm X; scau X
— yeTHO® YHCHD, To Bapabarusaerca npmtak KCH = 1; ecnu K — mevetHoe
wucno, 0 KCH = 0.

NMpinax KCH yxaisieaeT, ¢ oTPHUBHHEM WIH Ged oTPHUAHNA JAIHCHIBATD
MHHHMATLHEIH Tepar;

reuatt cTpoxk Marprutl ITERM no snemerrran,

Dprsap 19.7. Tlycrs sanann dynrwie Fx,, X, 25, 3, = (L 2 3, 9.10,19
1

HaltTh sivianbiryse (opMy fyixunm o Saamce Ledoeps (Bebia).
Pemenpne.
1. Cocranancy marproy 1A:

LY

3 A

{peayasiar pallorw somiporpamme TABL),

254



10.8. Py ik

4. Cpasmmsaes L=40 W 2-10 CTPOKN.

D001 Ama HECOBRARCHMA
oo =l

Cp 10 n 3%

P

0001 R=m1,
00Nl fR=)

Nepemmchisacs 1-ks ciposy B satpray I B sa 30 NOSHUHI 30HO0CHM «2n.
1X = [002 % KR(IY)= 3.
U pamsiopacks K-n n 4-10 1 PORH:

Wl iR=1,
1001 fR=1,

x-%ﬂ.mz’u.

0001
1010 /R=1,

LN o n S0

CposHussch 1-10 A 6-10 CTPORK:

000 fR=2,
181

7 2 I40

00 Rl JR=4 KR =Y.  1x . b
oo 1

C'panimeach -0 1 4490 CTPORN:

0Wie A=)
1001

p 240 1 50

Ly

0010 IRel M=l g
1010 17=4, KR4)=5. ]

O 243 11 600

0010 IR=2
L))

Cp IwH 40
o0l jRel
1001



10. M A . .

Cp 10 u S0 crp
D0Il fRw2.
1010
CpaHEacM 3-10 H 630 CIPOKH:
0011 R=l, jR=l
(L]
|
IX= D?I KR(3)=6.
CpapyHeaes 410 H 340 CTpOKH:
1001 /R=2.
1410
Cpanaheacst 4-10 W 6-10 CHpOkH:
1001 IR =1, IR = 3, KR{6) = 6.
on
2
20?]
X=hod-
011
021
[/ 530 W 60>

1010 Rl jR=4.
il KR(7}=6.

1
00|
1
1IX =201
201
1021
104
Hu OuAm N TEPMOR HE SERACTCN WHHANATLHLIW,
Ha varp IX gopanpyen 1V, Oy 130 H 2480 CTPOKH:
002l IR=2
2001
Cp -0 1 3-10 TP
0021 /R=2.
0012

Cpassingacy 1m0 W 4w crponn:
M2l fRel.
20010

Cpassisain 140 W 3-10 cvposH:
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ne P HOX0 o

)21 IR=2
2014
Cp 10 B &-10 crp
DU21 [Rmi, fR=,
1021 KR{l)= 6.
I =|202
Cp 140 1 7+t0 ¢p
DO2) {R=3,
112
€ POBIMBACM 2-31 1 For G POKHE
2000 IR=1
.1 ¥4
[y 230 11 2 LI
2001 R=2
2000
F 240 300 €1
2000 R=1IR=3,
W11 KR(Zy=3.
-l
UPHRIRREEM 2-Ks | Erar CTPORW
W0 IR=2.
1021
Ly 241 16 -1
2l IR=2.
1012
L EELTTE B
o2 MR=2,
2010
{POMIHRIERE 3= K 5-50 cEposH:
002 =1
0H
€ pamIIRIM 3-H) H G-p CIPHIRH!
0012 MR=1.
2
Cr 34 U -0

P

0012 IR={, IR,
2 KR(H)=7
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10 Memoo woew np

Cpasnwsoen 4<1p H 310 CTpORH:
2010 IR=] IR=d KR(4)=3$,
2001 i

w22l
01
Cpassiusarsi 4-m H 6-10 CTPOKH’
20 {R=1
i
Cp 450 v Ta CIp
2010 jR=2
1012
Cpamatrpacks S-w W -0 CIpoKn:
1021 jRw2.
21
Cpasimeacy $xr # 740 C1poka:
2011 [Rw2,
m2
Cy 610 W -0 £1p
102y iR=2
ez
lipranex BV =] warpiom ITERM mycra.
searphy Y.
Cpastim 190 1 240 CiPOKR:
2021 R=0.
2021
Cpaoungaes 2-1p H 340 CTPORH:
2021 IR RV =0
012
Tepw 2021 HilM, &g # METp
=i} CYPOKN!
20l2 Re=0,
FUl]
e G-
6, TopuHpyew we praty 10
101101
L]
T. Nosytacs wan ity [FSTR:

IFS‘I'II-E ﬁ
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10.8. Py . !
& Nouyyaes matpraly IFSTS:

01101

f=hve = fut
Do < fai o= Fas i < S
H meap 10 ey F-Hue-it a Tt -1,
=S fa=fa
In < foi fu = Sl fr < e
Ha 1), asaepemnnen S-5 crombie.
o-tf

9, Hodyaaem sHofyie MuipRIY:

T HHHMARIEHE (HAEPLITHE BOTENH Tepulg 2021, 2012,

Omnent. penymam » Gamice Betha: (x; 4 (x, L 03 4 (xy 4 (x, L 0)). o Seowce Wicppepa:
USSP AHTCNITI AN
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11. JOrHY9ECKOE OITHCAHME H AHAIH3
ANEKTPOHHBX CXEM

11.1. Jiorsweckire onepaTopsi 3AEKTPOHHBIX ¢XeM

1l0 3aBHCHMOCTH BLIXOAHOTO CHFHANE OT BXOAHOI'D BCE MEKTPOHHBIS CXE-
Mbk (7, 17] moscsio yenoero pasiume Ha:

CxEMl REPUUZe Podd. COREPXALHE KOMIHHANMONIHIE CXEMbI, — CXEME,
BUXOANOH CHIMIAN B KOTOPHIX JABHCHT TONBKO OF COTTOANIA BXOACH (HANHMHA
PXCHIHBIA SHFHAIUB), B KANCABIA MOMENT BeMeHH;

CXEMB SMOpULo podd, SOACPAALIHE HAKIIMBAIOLINE CXEMb {3neMeH-
TH ¢ MAMATRIO), — CXOME, BLIXOUHOR CHIHAN B KOTOpPLIX 3ABHCHT Kak o)
BXOAUEX CHTHANOB, TAK M OT COCTOAHHA CXeMb B NPEARAYIINES MOMEHTH
BEMEHH.

110 KOAHYECTRY BXOROE H BEIXDH08 CxeMul GRHBAKT! C OMIIHM BXO/EM H O
HHM BBINOAOM, & HECKOALKHMH BXOAAMH H OMIHM BHIXOUOM, C OXHHM RXOAGM K
HECKOILKHMMH BHXONAMH, C I KHMH AH H BEIX:

110 cnocoby ocymecTMIeMA CHHXPOHIIALNN CXeME BRBalOr: ¢ Buciwneii
cHMXpoHIIaUEH (CHHXPOHHBE ABTOMETHY) H ¢ BHYTPeHHeH CHUXPOHITauMel
{ACHIXPOHHEIE ABTOMATH ARANIOTCA HX NACTHLIM CAYHAEM),

Ipakrimeckn mobas 3BM COCTOHT H3 KOMGHRILHH CXEM TDEOND H BIO-
poro ponos paHol CNOKHOCTH,

PaccMOTHM HEKOTOpbIE KOHKPETHEE TpHMEpLE.

Ha puc. 11.1, o nokazasa MpHHLHNHANGLHAN ANEKTPHYECKAR CXEMA, BLITON-
HEIaA Ha TRAHIHETOpE.

Cxema paioraer cnegyoumm ofipasos. B wreppane ppemesn or 0 1o 1,
{puc. 11.1, &) va BXODe DelCTRYET HOYTH HyNeBoe RANpEXeHNe. Ja creT fAarHie-
a5 R1-R2 1 weronnxa £, TpaiancTop 717 3anpeT | lia BRIXONE HANPLKEINEG
pasHo — £, . B MOMEHT {; NPOHCXOAMT HIMOHEHHE HATIPAXEHMA Ha Bxone (te-
neps neiicrayer U)), uro wamenner Tox » Tpanakcrope fT11 a0 vakoil cienens,

YTO TPAHIHCTOP OTKphIBaeTCA. Yepes peancrop R, TeueT TOK, KOTOpPBT wsntetn-
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1Lt Jh cxem

£T HANPAKEHNHE HA BLIXONS: ONO CTANOBATCA Grnacim wymo . Tax npoaomasT-
CA 0 MOMEITA [, KOTA COCTOAHME HA BXONE CHOPA HIMEHASTCA, BUILIEAA CO-
OTBETCTBYIOMEE HIMEHEHRE HA. poaxoge, Ha puc. 11.1, 6 nokasana epeservdf
AHATpaMMA HIMeHeHHH cocToRHAN Ha BXODe M Buxope cxeMul. Hanpaxenus va
BBIXORE TEHTHHMAOT Oba JHAUCHUA (BLicoKME yponens, — 0, Huaxui yposens —
1). Torga norvyeckn pabory paccMoTpesHON CXEMUI MONKHO OITHCATL C TOMO-
umero ki HE (puc. 11, 1, 8), 4T0 noaTEepsaseTcs clenytomms:

— ] L=t =
Ruon ] 0 1
Bervax L] ] o
“Ex
1] o . ¢
o5 n 7 *
.5 Fex L]
an t
] H
2 £ P
a ‘G &

Fac, 1L Dnescurapunm wekTpOHIEs CRCun

Hozuneckui orepamop cxemut — INCMENTEPHAA AOTHYECKAT PyHKUMA, ¢
LIJMOILILIO KOTOPOH OHCHIBBETCR paBOTA CXEMBL.

TaxHmM ofpaiom, paccHOTPEHHSA Bbiule cxema orvchiknerca dynxuneii HE
H 1ast oA waepstopos (puc, 11.1, 8).

Ha prc. 11.2,  noxslaHa Cxema QHILIOHKTOPA, ONHCHBAEMAN IOTHYESKHM
oneparopom HJIH (puc. 11.2, 6). Bpesienndn ausrpamMa paGotu roll cxemp
npeacianaeHa Ha puc, 11.2, 6. !

Fla puc. 11,3, @ noxanana xomGHANLHA JEKTPOHHMX CXOM QHILIOHKTOPE M
HHBEPTOPA, SMIOIHEINHAN H TPAHIMCTOPAX, & S¢ MOrHueckHi onepavop HIH—
HE — na pwc. 11.3, 5. Bpemennia anwrpsmsa pabotu 7700 cxemu Aava sa
puc. 11.3,6.

AHRUIOTHYHHM O0paI0M NPOBOANTCA MAMD PAbOTLY CXEMEI KOHBIONKTOpA
(pnc. 11.4, a). Bpesennin guarpammis palloThl cxemi B o2 JIOTHeCKHH oncpatop
npeacragneli Ha pic. | 1.4, 5, 0. OcHopHON 0cOBEHHOCTIIO 3THX, CXEM ABANETCA

* 3aRCk COCTORINE CREMLL KONMPYIITCR SNCRY By «in Y
Sontaii 100 oAy S0 OTPMIRTCALHLIA DOTERIMAR, X w0w — B Mk «O»
{TOTHOHATENBORN ROCTRKA).
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A W dveanny np cxey

TO, 4TO OHH HESHTHHHE! CXemaM, ToxazanusiM e pHc. 11.2,2 n 113, 4, Ho npn
OTPHLETEALHON NOrHKE KONHPORAHHA, T. €. COCTOAHIND « 1% COOTDETCTBYET Buico-
KHil DOTeHUMAN, cocToAMMIO «( -—— HINIKKI NOTEHLEan, JITHM MILHKE [R3 noa-
TBEEIRAACTCA CIPABESINHBOCTE IAKOHOR ¢ MOprana, ROTOpbie OMHCLIBANT ABOH-
T cTBeHHMA xapakTep Habopow sory-
IR wecknx rynkunit H—HE v WIH—

¢ N lail:ft BE(puc. 115, a6 8).
. Ha ocHoBaHHI BhileHsN0RER-
By I H MO0 MOXIG HpHAH K 3akove-
F— w0, 4To paIIMTHME WICKTPOIHLE
cXeMul HAH HX KOMGHHAUMM Ha lio-
Bt H : ; FHUIECKOM YPOBHE MOT'Y r Dbl re onn-
Lid P | " CAHBLI € NOMOBIBID JIOFRUECKHX

l FiXnXs)

8x,

By A2 18w

a

x otteparopon, Taxoe oneparopuoe

§ ONHCHIHE IAEKTPOINILIX UXEM 100~

f ssonset alcTparnporaikes o M-

Punc. 112, Cxena AHIGAQNKTOPA Bueckoll  MPHPOAL  KOHKPETHBIX

EKTPOHNLIY UIEMEHTOR H OCY1Ie-

CTBAATH WY 2RI, [TpH 2TOM OKEIWB2ETCA, 4TO IUTA aHAINIA CoBceM te obnia-

TENLHO HMETL CaMy Cxemy, Jlan Toro YToful NoAyunIL JaseHne PYHKLUIM Ra

BRIXOJE KAKOH-MHGO cXeMM, BOCTATOMHO Th 3Ty W Th B RHJE AQ-

IHYUECKHX OLIepEIOPOn, CEAIANNLIN Meaay cobol B COQIBEICTINN ¢ REUI/IING-
moli hynxumei.

ax, LTI iy &
+
&y
8y by | gy Ve
H !
Tk
'
] 1
Buex ] i 1
3

]

Puc. 113, Cxema annioieropa ¢ mimepexelt
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11 | Jlonmackue omepamops SMEXMpONMLIE CIRM

. TH x|
M ¢
™ Bux oy
L]
=
” st { i)
e L
X 5
[

Puic, 114, Cxewm soRHROINTOpR

I anANH3A MEKTPOHHLX CXEM C NOMOWLIO ANNapara anreOpbl SOTHKH
HYIHG HAITH NONHYECKYI0 (y HKUMIO, OIMCHLIBMOWYD palory JanaHHON CxeMb).
TIpH oM HEXVATY HI 1000, T0 Kaanomy DyUKUHONATLHOMY MEMCHTY JNeK-
TPOMUOH CXEMB MOIHO HOCTABHTL B COOTBETCTEHE NOTHYECKHIT OICPETOP. 3THM
CAMBIM YCTAHABNMBACTTA CAHOIHAYHOR COOTBETCTRHE MERNY NISMEHTAMH CXe-
MM H B¢ MAVEMITHYCCKHM ONHCAIHEM.

Ee

Buix !

a
X
f [ Koo X, = +
! L
[ F
Pt 115, Croun somsoucnpa © Kisepcned

Aaniey meKTPo1iol cxes NPOBDANTCA B NBa YTAMA:

1) 1t ApUHNPATGHoR CXeMbl YEANAIOTCE BCE HECYLeCTBEHHE BOOMO-
FAIENLIKC VIEMEITH, KOTORLIE HE BANSIOT HA orHky paBorsl cxemul;

2) uepes NOFHYECKHE OIPRATOPY BHIPARBIOT BCR ANeMEHTL, Nony4as ford-
HCKOE 3 PABHENNE, KOTOPOE ABIACTCA MODCABIC (yHKUMH, BRONHIeMOf 8-
nannol cxemoh. |IpoBonymen ananis FroH YHKUHN C DENLI0 YCTPEHEHHS nHu-
W A el
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i Ao N GHERS iy cxeH

Hanpumep, cxema, npeacrannckiad Ha puc. | 1.6, MOXeT Ouite omHcana no-
THHECKHMH BHROKSHHAMH ) = X; + X, 1 y; = %) + 535, . Onnako ¢ TOUKH IpeHna
HHASHOpHONO NPOCKTHPOBAIHA 4ame HPHXO-
ApTex pewnTh OOPATHYIO 3azauy, Hassibse-
MYI0 32080l CHHTESH JACKTPOHHLIX CXEM.

Japguy CHHTEIR EKTPOHHBIX CXEM
MONHO cHOPMYJINPOBATE CReayIOWHM 00pa-
30M: MPH 1288AHEIX BXCAHKX NEpeMetinbiX H
n3gecTHOH BRIXONHON PyHRUMH cHpOoeKTH-
POBaTL MOTHYECKOE YCTpoHCTRO, KoTOpoe
PeAHIYET 3Ty GYHKUHIO {NPH 3TOM MOTYT
GoiTh HANOMEHE! AOMOANNHTEILHME OTPBHM-
YeHHa AHGO B BHDE CHCTEMB MCHOIILIYIO-
IMHXCH AOTHYECKHX 2neMetTon, nHbo B BUge
TpebossHnil O KONHUECTBY AOTHHECKHX
oneparopos). CnegoBaventyo, k peayAsTaTe

Pue. 116, Horwsecmn cxema ¢ POIUCHHS 38334H CHHTE}A BOIHHKBET NOTH-
BEYMA SUNOASMN HECKMA CXEMA, BOCTIPOH3BOAKINAN 1ANIHHY IO
dysxup0.

O0u4HO, petiian Jaaa4l ARANHIA H CHHTEZA, HCHOARYYIOT NOMNILIE BatHce
Dynxusil. [TpH ITOM KOKAYIO NOTHYECKYIO HYHKUMIO, BXODAWYIC B GATHC, CO-
TIOCTABAMIOT & WEKOTOPHIM (GHIHYECKHM DNEMEHTOM. 3HMAYHT, HOrHYECKYHO
CXEMY MOXHO INMEHNTE CYPYKTYpHOH cxemol, cocromuwell w3 dmamieckux
INEMEHTOR.

Takum obpaiom, YARETCS COBAHHHTE MATEMATHYECKYTO 3aNaYY CHHIEI No-
THHECKOH CXEME G HbreNepHOil 3aanvel NPOSKTHPORRHUA INEXTPOHHOH CXEMBE.
Tpy prypaborse IneXTpoHBOl CXEMUM W OCHORMBR RPUTEPHW NPHHHMAKYT MH-
HHMYM WITINPATYPL, MHHHMYM TWIOB MPHMENAEMUIX SNSMBHTOR, MEKCHMYM
HEAEEHOCTH,

C TouKH JpeHHN METEMITHYECKON SOTHKH JAMAY CHHTEF pelliacTcA NpH
oDECNEYEHHH MHHHMENIBHOO YHUCHE JIOTUMSCKHX CNOPSTOPOB, MHHHMBILHOTG
KORHYECTSE THIOE AOMHMECKUX oneparopos. Moxpwo ofopMynnposars tiocae-
ACBATENBHO PEUTACMEIC JAINYH NTPH CHHTEIE IACKTPOHROH cXeMBI:

COCTab/IcHHE MATCMATHHECKOTO ONHCAHWA (CHOTEMB! JIOTHYECKHX YpaBHe-
Huii), BACKBATHO QTOOPIRMOLLIEND NPOTIGCCM, TPOHCXO.ANIHE B CXEMe;

AHANHY NOTHYECKUX YpasuenHH u nonyvedhe MuvHMaLHol dopMul A
Raxoll H3 HHX B 38anHNoM GazHoe,

Nepexon oT NOrWMecKkux ypamtenui X norwteckoli (CTpykrypuoll) cxese
NOCPeACTEOM NPHMEHEHHA NOTHNECKNX CTEPATODOS.
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1 2 IWesmpounbie coemsl © OONRM SX00DM

Fipobnema ciMTe3a HakBonee noapobHo HCCNEROBAHA QA KOHEYHLIX BETO-
MATOR, 4 nna Gecke LX AFTOMETOE B SoNblUNHCTEE CRYYAES OHE HMEST NHIL
TeOpeThHYeckHl HHTepec. TPyaHOCTH CHHTESS AETOMBTOR 3aBHCAT OT TONQ, KAK
3A0AHE YCROBHA (yHKUHOHHPORAHMA ABTOMATA. Ulem BHIpEIHTENLHEE AILIK J8-
DBHHA (T, €. oM OH YnoDHee And 1aKa34HKa), TOM CroNaiee METON CHITesa, CHH-
T3 abCTpaKTHRX LIiPORLIX ABTOMATOR — OHH H3 JTRINON CHHTEIA SBTOMATOR,
S2KMIOMAUOUIHACA B ROCTPOEHHH 30CTPAKTHONO aRTOMATA (HANPHMER, 210 TaGH-
(bl MEpeXOROB H BHXOZOR) Mo OHOMY M3 CMOCOGOB 3aNaHUA OTOGPAReHMA
UBXOS—HBIXON», KOTOPOS ACMKEH PEANORaTL 3TOT abToMaT. JIyTHMH cnoba-
MH, ¢ BOMOLILIO TPOUSIYPE CHHTSM NPOHCROAHT MEpexon OT OMHCIHHA arTo-
MATE Ha HAHAILHOM ILIKE K ONHCAHHI €70 HA ARTOMATHOM R3biKe. DJTHM Bo-
npoCam POCEANIeHa Inapa 12,

11.2. INeKTPONHLIE CXEMEI ¢ OAIAM BLIXOAOM

CXeMEl ¢ OitHM BHXOA0M H eCKO/IBKHMH BXOgaMH OTHOCATCA K HanGonee
npOCTEIM cxeMam. OcHOBHAR CNOMHOCTL NPH CHHTE3E ITHX CXOM COCTOHT 6§ TOM,
100K Hak v RupaKenne AN8 BuXoaMol dyhku B 3a0aHHoM Satnce.

Aprowep | L. Cimireanponats cxemy o Sasnce «HE: , eca dry HMCET BN
Huy t ) ey o iy +4)

Pemenne  Elepeinod oF caomamod
CHCICMM mouFTCRInG §ryHKiN Kk crcrene « HE-
HHEETHKEINAD £18 OCHOBE DEGEIN IRPEXIN

WTRERERER Ly

YTy = by,

Tanyan ply, 0, &)= 6 (x> x +

T GG - ) -r ). Pwc. [L.7. Jiormuccsan exema i
Dy gy, X 0) Mwoxer SuTs per Ll
SHIORAKA 11 (CIOBE NOTHACCKHK OHKPATOPOD & Apsbscpy 1101

«11E» m apnienneatma= {pac. 11.7).
Omaem: not wieckan cxema Ha pae. 11.7.

3anaua cuHTEa, KaK MPaBHAo, HMEET DAINHYHLE PELICHHA B 3EHCHMOCTH
oT BufipanHoli CHCTEME! nOTHYECKNX MneMetros. Onnaxo ana moboH sagsxnoil
DyHEUMH ANrelpsl NOTMKH 10YTH BOETAa MOMHO CHHTEINPOBET CXEMY, COOT-
pereTsyoiy10 3ToH §ynkuwnn. ITomyucnme cXembi ¢ MHHIMANLHLIM KOAHYECT-
BOM NOPHYECRHA CRAIOR TpeGyeT naxokaenna MuHmansHoll hopmel in dyng-
UMH anrefpnl TOMHEN,
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11 Horueerkon oHNCANTE B GROINT TR TPORIK TXEM

Hexotopwie Gonee caokiihie cxemed, HMEIOLIE = HECKONBKO BLIXOADB, MOTYT
GuiTh CBEACHI B HaCTHOM CTY4ae K Ha0OpY cXeM C DAHHM stixonoM. Toras cHH-
Te3 OCYIMECTRANETCE RYTeM ACKOMRCIHUNH BRSNS  aA0H BHDENIeMOHN cXeMbl,
PACCMOTPHM B KANECTBE MPHMEPA CHHTE3 OAHOPA PPAAHOTY OBOWHIHOND CyMMa-
TOPA METUAOM NEKOMNOTHUWH.

Hprmep 11,2, Crinemposars cxemy, sanaingmw 1a6mne  11.1, » famce H-HAR-11E

', Tagauna 111
ot
a [ ", 5 n,
0 [ [ ] ]
0 [ 1 d 0
0 [ q 1 o
0 1 1 0 ]
1 0 a 3 [
1 ] 1 " 1
1 1 0 i 1
1| i gl ]

dmeck g, b, — CHAIRCMNIEC -0 PRIPRID GHEPAHNE T M { ¢, -~ CYMMD CIMUEBMEN 140 PR3-
PARA B, 0, | — COOIREICTREITI NEQAIOCK H 104 (1= 1 ¥ fo prapaaon.

Peicane CHITEIHpYEMYR) CHEMY KMONHO ml'plll-zrl KM CXEMY. CINTORMN W) 13 JIHY &
HBCECH: CXCMA AR IFONYSCHIR SOPIDALHON CYMMU €, {IH0XY FMMITI0P) H CXOME U0 10 (TN

3

RPN 0, :
Hn ocnone 1copedd | 11203 CUTIO noe dybrigti ¢, w1,
3 3 Helonesys M aHIanpysouiie i s Koo, 1.
It Wt yaaen Tue dopaan i emiciol ue diyee-
&% 0 o 1 i1 uwitc, wn, (pre. F18, e, )
¥, - -
TR ! ! e {ah “"h,-bh)"' T, (\Zh + e b nn
a - oo R ) b,
Puc. LLE. Miapmusaigin §yimymi @ymavm (1.4 wotyi Gurs peamcamanu ce-

o W, Kapucry |12 o maem v 228 e v g 11

QaHako ciocofl peLleHHA 3ana%, KoTopulii [ okial & opiMepe 11.2, e
BCETAA JAAET MHHHMALLHOE peruenve. Hanpimep, r:::mmoe BbipaKENHe Jid C,
MoeT GuiTe 3anucano wHave. H ranmu 111 pwg 510, wro nopEapannan cymma
C, PaBHa enHHHIte TOTAR, KOTAR OHO M3 CHArBEMIYX 4, , b, wm nepenoc 0
paBeH GOMHHIE, 2 OCTA/ILMLIEC CAArSeMbic PABHE:HYNQ M IIPH 3Tom 1, =0
(ff,=1) WM wxoraas Bce TPH CABTaEMEIX |:;mm enmmnue.  Losromy

¢, ={a +h +u M, +abdu, .
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Pue, 11.9. Jlos seckas cxena Apo o cY ¥ K 1z

Tanww oGpasm, OKGIMATENLH0E BHPIKSINS HMEST BHL

=(a, +b, +n, T, rabn,,;

o, (au . H) f ¥ « .IJ)
m=n,_{a +b)+ab,

Dymkruin (163) MoryT GrTs peanyIoBans! MorHveckoll cxemoll, peactas-
nevil na phe. 11,10

Prie. | L 18 MAIHMBNLHES CXCWE IMHTIRONO CYMMATOpR
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LE W aNdARD cxeM

11,3, J/eKTPOTIIBLIE CXEMEI ¢ HECROIEKHMN BLIXORAME

3anaya cHITETA CXEML C #f BXODAMH H £ BBIXOJAMH QTJIHYAETCA OT 24~
DAMH CHHTERA K CXEM €} BXODAMH H GAHHM BLXGAOM TeM, HTO NPH pere-
HHH HeOGXOANND HCKAloYnTL AyOnupusaine B & cxeMax CHHTEIHPYEMBIX
dryrxumii.

MNpamepom cxeM ¢ KHMH {H H

L 5 % BBEXOMAMH CNYKHT cxeMa Aelindpavepa. Flpuauun
x| %] X g palort! AcwndipaTopa HpocT: MPH JAMANIIOM Ha-
351 Gope BXOANLIK CHFHEAOE HA BLXOAE BOIGYMAAETCR

y, OAHA (UHNA WK HECKONBKO WHA B COOTEEICTBMM

1 3088HHOA 38BHCHMOcTHIO. B rabnuue §1.2 npen-
cTasnena paloTa Belindparopa o TPEX NEpeMeH-
HUIX, ¥ KOTOpOre Bo30YMARETCA TONLKO OMMH M3
BHIXOa0E.

EJ" CHifTe3 Taxoll cxembt MOXKer DbiTh OCYILOC I BICH,

ECHH PACCMATPHBATL PAASENBIG KOKAYIO BREXHINYID
bytago:

&4 Yo =EXE G Py =EIX G B TN
P =R = X E Ry SN X R

14 = e
__;]..EI. Fr =X XKy Y5 = X Xpy.

—,3_3,_ Peannzaupa 3Tux bpakeiinit 8 BHOE KUHMONK-
i TOPA _AAET BOIMOMHOCTE COIRATE HONHYECKYIO CXEMY
Aswmdparopa (puc. 11.11).

Omitako pecnomuo yOegnibes B 10M, Yo 13-

Fre. $1.51, Jkys sivecrax KOfl FIONXON K {IOCTPOSHHMG CXEM HE AT (HETH-
cxeMa AeinhhpaTopa MANbHOTO PEWCHHA H3-3A YKATAHNEX BHIUe 000~
[ el cxeM ¢ KHMH BHIXOMAMH.

Paccm'rpuu Nea HaxGonee ApOCTHIX METOJA CHHTE3A TAKHX CXEM. Knac-
cHYeckHA MeTOn OCHOBAH HA BHIAENCHHH ITPOCTBIX HMIVTHKAHT Yanautoi
cHCTEMB qryHKUME POJOGHO ToMY, KAK 3T0 OENAETCA B MeTOME MHBHMHIaUWH
Keaiina—Max-Knackn, H 3aTes moxpbirin KOkRoH 3apaHMoll hyHkumn 3mimn
MPOCTRIMH HMINKaaMA. Jlanee cHIITE3 HOET HA YPOBHe HPOCTHIX MMAUTHKBHT.
Tlpn 31oM Tpefyetca:

HaitTh NpocTLIE HMIVHKBITE 3A0AHWON cHCTeMY diyHKumil;

BHPATNTE KANKAYH 3ATA1YTO HYIKLAIO Yepe? NPOCTRIE HMILTHKAN bi;

CHHTESHPOBATE CXEMY, BIIOYAIIYIO TONEKG 3TH MMIVIHKAHTH H CBA3H
MY HHMK,
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Tatngna 102

Bz Buixoaw
il T L Yo » ¥ » Ya ¥s Yo »r
[ [ 0 1 [] 0 0 0 Q [] [
0 ] | L] 1 ] ] L] L] L] i}
0 | ] ] L] 1 L] 0 ] ] a
i 1 | 0 L] L] 1 ] L] L] 0
1 0 L] n 4] 4] i} | 0 ] 0
| L] 1 1] ] ] a 1] t a ]
1 | 4] ¢ 0 0 0 0 0 ] 0
1 1 3 0 o 0 0 Q 0 0 1
Tipnsep $1.3 CrinctHpoRaTs cxemy, diyHRIHH He BaIXONaY KoTOPGN HNCIOT Baj
= Ao ) m N+ 5T + K
= A x )= sy + G
13 rauccree Gaviica sk s M, HITH, HE.
FPemeune lad, HPOCT e paifine ¥i ME TPH IPYMHIW & COOT-

BCICTRITH ¢ i IR

K = food: kS = fuo}: k¥ = 11}
H pe 1y HR1OTC CPARIECIINA | PYYIMI TR MM
K= fxonx}= g + o5l

INpOCELC HvintRaIE panlea 3 net,
HipoerHe uaitmxzain: pavia 2

LR NS ANES 3
t MK bt i dpyimunit:

DERARE TR TS

I3 1003 nemitiy sMpRETIAT, TONYEDEHYT WiH,
ARIAKHMEHCN oG e pBoHx ypmwmm. L1L]
TP SBLCINCE ) I iy e

Pue, 1111 Noruseckan cxema k
M. npcm.lan.llﬂruuii wapne 1112, npisscpy 1.3
Lhmacm o Kok oxeMa i pue 1112,

MeToa KaCKAROR OCHOBAH HA TCOpEME pano:keHns dynkuhy anrel-
Pt IOFNKH 1O E nepemenHbiM (ChepcTene 1)

J O X X )= X, (X1 Xy s X DIV T (X X200 Xy 0)
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11 Hormvecroe B awaiT

Ll

Hp

I1a opMyna NONEpeMeHHO NpHMEAHAETCN K 32JANHOH DY HKUNY CTONb-
KO PA3. CKONLKO HEGOXOAMMO, YTOGLE TIOAYYNTD TIPICTHE NOrHYECKAE Bbi-
PAMEHWA, KATOPHE NEFKO CHHTEINPOBATL, HCIONLIYS ABYXBXORGBhIC dte-
meaT H, HJIH:
Fln Xy x =2, ivE S
Aty )=, fu v E gl
A o x d=mrafu v iafa
Julv G V=X fin v X A (14
ol X 5 )=X 0 fiy v By St
F24%- Tya e X, )5 X oy v By i

1locrpoennas 13 OCHOBE ITHX BHIPMOKEIHA NOIHYSCKAS CXEME 1A KikAOM
Frane cOpatyer NocenHi i koMOHNA i caemp.

Ipouecc paznoxennn NPOHCXOANT 30 TEX MO, Moka He SyayT noiyye-
HE GYNKUMH [y ;. TOBNCALINE TONRKC OT AByX aprymenton. Hanee cnine-

THPYEICA CXeMA, COUERCICTEYHIUAA EUCTEME YP [Z] HOIL O
panra
Tipanep LEA Chnressposary cxewy o Geivee H—HIAH—HE, st Py Hmin it

RIS & RHAC Yasscnnl
R L AR ARV A
Po = 5N VR Y LG
T uun v anhvinh

Pemeoune I n L] by

H=NLHY xS v el
T
fu f1
= T Lnvi{mvET),
L3 A T

= RlEn v EG VRG]
hy-Fvry
Theche yuy i HEX QML Y] HOX|0 ran:

O =R Ry v T
0 = 550 v BT
=R vE).

Mia puc. 11.13 wro6p ¥ 3TN ¥ JHOT HICEREA £XEMB,
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Cuept 101 WCCKas Coenti i pec. 11,03,

V1.4, ITe nountocThio ohpeaeNeRnEIc SyEKINE 2rchpu Jdoraxe

fle (oNHOCILID ONIPEASAEIHAA NOTHYECKAN GYHKUMA N nEpeMENHbIN —
diy v, 3anaHnos Ha wHoie waSopok, meitblibx 2”7, Berpeumoven Tawve
dy HEUHK JeTaTouno yacTo. Ecas xosinuectpo HeonpeaeneHHwx Halopos at, 10
Ty (eM PREHVING Aoonpenencniii Moxmo nomyumvs 2% pesanuncix dymeuail.
R jutkneiimes uaGop, Ha koTopon yHKUMA F(X, X5,..., X, ) HE ONpencieita,
Gynes ainedalk smeiaouked (+), e nabopoe, HB KOTOPHX GYHKIME e OHpe-
nenena, mqenne Nornuecked dyxumn Moxet G6iTh nponseonsikM. Boe 3asn-
CHF 01 peroTopix apyrix yoiosul. Hanpuuep, ecan e3amt kaxoil-To gecaThy-
nhiit KOAL 10 BexoaHaN JyHriua onpenenesia va 10 w3 16 eoamomHbx aGopos.
Uctaasnee nalopet — sanpemenibie. IHauuT, OCTABLIHECA 11SCTE Habopos
1 Bt 3O0NP 4, TAK KAK HHAYE HEBUIMOXKHO GYNeT HCNONLIOBATE
SHAMTHHLCKOS  HPEACTABNEHHE B BHAS COBEPLICHHBIX HOPMBTLHBIA opM
{CHD). o peonpenenene ouetb BAKHO, TAK KEK UT HETO 3ABHCAT PE3yIbTATH
peiens.

Nipamep 115, How youLyio
."(\'..x,.x,)-\:{l‘.l)‘d.i?‘)

Tewmenne PaccusTpime kakne dryEHKUHN DONYHBIOTTH, CCRH DTHESCAHBE HMIOPL! JOMIpE-
Jelmne
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7 HarecHor ouncainme 8 daAis IAEXTPONNDLY CXEY

Ha puc 10,14, 0 (PORCHSRINIRY MHOWCCIED (WHIDNM, COOTBETCIEOU SN dey Ui
SOt v ;). Bows iy f(x. 5o, 1) y HY ol PEX Hy M, TO
TMAMYBIICH & [y e FATC MHTTHR 3TN 100 (UM Sy {3, g, 3) = 47, v 0T, (pec L1.04,6)

1 y . 0t
i i Ty,
.l L 5‘ k)
i 3 & A
L4 s’
4 (3
a 2
o Fouy G4
N a1 Foxy LLA
r - i =
. o o
iRy L3273 o
1o o
2

Puc. 104, 1 pod ¥ mAmH
1 MHIIHA IR K opasepy 1] S

e m2  ogisedcHonY  uaGoPAX  IRAArE  JIEYMEIHS  ANA f, QRBIEN  SEHNARE, 10
Flty, wn ndm g nTov T (pae 1114, 6}

Jpy e sacie pac. 11 94 PEQYIOT PAYIIMC By y M oe
p .1 it g FAL N R AT [N E R

Omeesr fov. 4GS LV e

Hpumep | 1.5 diokaipieagt, Mro ACONPENENERHE IyNKLHH CYUICCTBEHIW
BIMACT HA KO PEIYNbIAT MUBHMHIALIHH,

[lpw poonpenenetil diyHKUWH MOKHO PyKC cf  ChEJYIONEHM
DPABK/IOM: MEHRMANKHAN THIBIOHKTHEHAA HOPMANBHAR (OpPME HE MORLICCTHO
onpeaeiensol gyrxumn f{X,,¥;,...,X, ) NOAYHAETCH Kk AHYHIOIKUMA HanGo-
JiEE KOPOTKHK 110 UCTY OYKE WMIUIMKEHY GyMKun @, (X, X5,..., X, }, UPHITH
MaoWed JnaycHue, panifoe eaHHMLE, 1A BoeX HAGOpax, rae (yHKIMA He onpeae-
NEHA, KOTOPLIC B COBUKYTHIOCTH IOKPLIBAFOT BCE MMILTHKAHTH B COBEpUIEHHOH
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1.4 He o

HOpMANBHOH (hopme 1A yHKUNH
Pol¥2X3s-.0%, ).  NpHHMMANOWIEH
THAYEHHE, PABIMIE 1IYAID, WA BCEX ha-
Gopax, rae fve oupenencha,

B camoM  xene,  (YHKUHA
P,(%,, X3,...,X,) CONCPKHT HBCe
NpoCcThe AMILTHKANTE, KOTORRIE MO-
YT BCTPETHTRCH B /-OM NOKPHITHH £
a Py CONEPHHT MHHHMANEHOS YNCHD
npoutux aMmmHkanT. Moovomy Hano
peOpaTE M3 Takoro nabopa T HM.
TUIHKAHTGL M2 (py, KOTOpBIE OTITH-
MATILHG HOKPRIBAOT Py .

liprsep 116 Dok Miomsaieyio
BOUMY KIN Y HENAW SCBPEY IIopUMEHHLIL:
Sl X 2 X = (01020, 40,6,
TR N IR 14,15

Pewcnue Mhapue 1115, 0 npeacrs-
mita byt f orolparastats ok TeGme-
1§ ] Jeewwwnii e pRCYING  OTWCTEEN)
nodpeAcReIsK  Mamewn  fw dvimamy
Pl 1. Xyt vg b CHMD omer funyy DO N
nz 1l 11 30 * im

Coorecacineiti  demamn gyl xg,
LT AT G h I3
CHMBON ¥ ML 15 emamil . Thor CyymA

naofipamenl e e 11156 Manasuawma
IR K YISO RKY, [Ty HM

CALTE S LRI RV AE 1 A

Fac. 1115 Fpafptyccinil meTon
MEHRMHIAIN K 1ipanepy 11.6

Tabnuus 113

% A i) Xy I N Xy L y f
[ [1] [} 1} 1 ] [1] [ [ -
o 1} a [} . | 0 Q L 1
L] ] I 1] . | 0 1 0 0
0 3 1 1 a [} 0 i 1 .
] 1 0 ] b 1 1 0 ] ]
n 1 0 | L] 1 [ L] 1 L4
Q 1 | ¢ ] 1 1 1 i 1
0 1 I 1 M 1 ] k 1 -
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I H araress Hp CXEM

TaGawua 114

¥, X, 4% b i) ] LR
I, ' v
XX, v v
Ay ~ b
iy, v
O 0 P dryimamu, ¢ iy AHREE KIM IFOK] Hu-

wer Gain naflacte 1o merosy Keefbiw (0a0a, 11.4). 1ekaM ot MEMNATLIf0S IOKPHI0e
Fem ta 2 X = gu v By (pue 1LLS, 6)
Umtgm. fix. ¥o o ) mnk v R

11.5. Crume? 2UeKTPOHRRI £XeM € HCROJALIIBAHNEM cBofiCIB
HE NIVIIOC TR0 ONpedenaenibix §ynKnai

Tycre HEOGXONHMO HOCTPOH1 L (PYHRUHOHANLIYIO CXEMY W CHCIEMBL 3~

AnThoH ypapHennaMn;
W= X, LX), b= 0 T X)) {11.5)
Mpesnonoskum, MTO GYHKIUNR ¥ Yke Mocvpoena. Toraa Hosas yHKRg
y; =.f1‘(y]’xl"""tn)'

Dyxuma y) — He NOAROCTHIO Oripentierian H & Talninae Hwaueyni dymu-
LUHW TNBKG MOOBHIA Saveill onpenetena, [pH 310M ) HCHOALIYETCH B KAYe-
CTBE (11 + | }-10 apryMet T, XOTH (AKTHYECKN f; JABHCHT 10BKO CF 77 GPIYMEHEOR,

Tlox HOCTH CHHTE1a CXeMu GyaeT TakoH,

Cucrewa ypastertadi sHaa (11.5) moncer Gurs 3aaa18 iHG0 aHANHTHYECKN,
anGo B snde Tabhius. Teteps Hy#aio #OCTPOHTE TADAHUY 3iAMennil diyrxax

¥}, (IONAIAY, NTO 1, NBANCTCA B4 YMEHTOM, H JUAYEHWS ¥, HE ONPERSIEHL] AN
TEX CTPOK TAOAHNM, KOLYPhic OFCYTCTEYIOT B TaGaANLe tHavennH ), . TyuKiHA
¥} aamhchsaercn B CHILD:

5% S By A=Y (116
rae

l,ecam y, =1,
G = 0, _
ecan y, =0,



113, Crnmes sresmaproiislx cies

TONGKHM, MTO HA HEONPRAENSHHBIX JHAYeHHAX 3 = 0, TeM caMun Haxo-
AHM BYHRUMIO @o(X), Xg.-0 o X, ) (en, § 11.5). Hanes nonoxum y, =1 n sanu-
wew CHIOD dywcumn £ (1). [ocne 310r0 Halines MHRHMANBHYIO (hopay (IR

S (1) (puc. 11,15, 6). Zavem cocTapum Tabamuy nokptiTea f; (0) ¥ eblaennm
MHHMMANLHOE IOKPWTHE (pHC. 11,15, 8). B 3apeplienne onpeaeinnM MITHMANb-

weifi nalop weonpenencHHbIY 3HA-

wernli £, llpw viom fy craer

onperenennoil Ha Bcex wabopax. B
PEIYMLIATE HAXONHTCH COUTBETCT-
sywowan MIH®D, na ochoee xove-
poil cuil empyerca cxema.

pamep 11.7. Ui | €38posm s 4miopas-
PAANLA HMnRTT CYMMENP ¢ ACIRARID-
SATEM CHGHCIE BT OANDCIBIY DrpETETef-
HEE I

Peurenne  Tiph pewncumn Synem He-
NOTLAGHAIB DIHCANHE PMBOTH ABONIIKA O
cyMMaTopn B snac seGavue (1.1, Hlpea-
BOAOMAM, 0 CRENE,  peairTyXMilax
AHURNHKY 0, . YAC CHIlREMpUBanE. Te-

HEPK (OCI padiM 1Bty IS dyaxted o)
iafix 11 5

HacacH DML 3, = ¥, €, = ¥,
Tovmm o =17 fia. b o) ha
$rumay o) Ipajimccky  DOKESANS  Ha
i AEi6G. &

11, a
1 ¥ o,

! 3

Rt & (IJHD. pmces miad
T rm.z. LAS6RTI012,04,19)
tpoe 17 16, 0L r,‘(tn=\lr(2. 4.8 15,
Muammaaaen iy popay  anm dyokas
1B naliaew  rpakmYccERM  MeTomoW
citlysafi, + i, +m, i +aby,  +
FhB, v, b e TR,
lencps coclobiM TRANHILY RORPMTHN
A pynEnn ] (hy gafin 11 &)

Pac. 51,36 Misisnastalint usowmio:n
CYMNMATOD IPajUECKEM MCTOROM
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FI Haravecume orcaunr B GaaNs JARKPOHNe cIes

Tadawun 115

L B, L) n, [ M
[] [1] 0 [1] [] 0
0 0 0 i X |
1 o ] 4] | 2
0 0 | ] X )
4] | 0 a 1 4
L] t a ] X 5
0 f | 0 [ f
i i i i X 7
] 0 i) 4] ] ]
3 L] 4] 1 X Y
| ] ! L4 X {0
§ n I | X 1
1 1 4] ] 1] ”
¥ i L] ] ] [} ]
] | | L] X (L}
1 1 1 1 | L5
& noe wokpru ke &, ; 4F, | 0T, ; g, ,
fhe MY HOKp 100 00 dymowm c7(),
¢ LM THONYHBEH Okae A1LH PR YP {pwe 1116, 8).
laGnune 114
o - N i :
HMIKan 1M ahn, W, TAT,. 7, ab i, |, abm, W,
q,li, v
bk, i v
a, i, h
s, v
"-';.ii- 1 v
1, a1,
b, v

Onmem ¢, = la, #8 €0, N+ aba, o0, ={a +hm,  +oh

11.6. Bpemenmse Gynepsl dynkunu

Panee Geinp paccMoTpen cnocoGel AHANKIA W CHNTEIE CXEM 1IEPROIO
pona (KOMOHIAUKOHHBIX), KOTOPEIE HEBOIMOKHO HCNONLIOBATE HPH OHHCA-
HHH cXeM BTOpOrO POA {CXeM ¢ NaMATLio). OcHOBHAA OCOGEHHOCTL CXeM ¢
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16 Bpesenarie Synean dytyux

NAMATEI) COCTOHT B TOM, YTO AATOpHTM HX palOTEL JaBHCHT OT Bpemenn, Cheno-
HATENLHO, B YHCNO NEPEMEHHMX, OT KOTOPLIX 3ABHCHT EBIXOOHAR thYHKUHA CXo-
Mbl ¢ RAMATBIO, JOMKHO BXOAHTE ppema r. Ho speMa He ABA%eTCH ABOMUROH Re-
pementoil. [losToMy BEOIMTCA NONATHE ABTOMATHOTC BEEMEHH, NPHHHMAKUETD
AHCKPETHLIE USNOYHCIEHHBR 3Hauenua 0, |, 2 v 1. 0. Do o3nauseT, yro palora
CXEMBE ¢ NAMATHIO PACHANAETCA HA PAO HHTEPEANCE, B TEWeHHE KOTOPWX ABTO-
MATHOE BPEMA YCROBHO MPHHHMAET MOCTOAHNOR 3HAYCHWE,

Bpemennin  Gynena ¢yuxumn (BBD) — noruueckan  ywxums
F=9(%. X5, ..., %,. 1), TipHitauaromad navenme {0, 1} npn 0=t <5-1, roe
§ — KROAHYECTBG HHTEPBANOE ABTOMATHOrD BPEMENH,

Mokno YTEepREATh, HTO HHCNO padin4HEX BBED pasto 2" 3 camon pe-
ne, echH GyHKUHA BpeMEHH NPHHUMAEET & 3HaveHnl, T.e. =01, 2,...,5-1, 1
KBKIOMY HHTEPBANY BPEMENH COOTBETCTRYET 27 PAINHYNLIX NBOHINMX HaGo-
poe, 10 Bceraa Gyaer 527 pmnnunseix Habopon. Cresosarensto, obinee yHcno

BE® panto 2'7,
JhoGan spementtin Gynesd drynrcumn mower GuTL npeacTanIens B Buae

PO Xy s X D= @By VT VLV P T {(1.7)

ERC (9, ~ KOIIGIOHKIHBHEE WM JMIGONKTHEHLEH TepM OT mepeMeHHEX

(0, X30. X, 35 T, — BUMOMOrETeNbHES $YHKUNA, NPHHHMBMOAA IHAYCHHE
7, =[0.1} © momeiiT Bpesenn £,

thopma npeact P Ix nornueckm dywunii (11.7) nossonser

MPHMEHHTLE K t‘l}’lll([lll’“ ¥ BCE MeTOab ¥IPOLLEHNA 1 MWHHMHANWN, paccMoT-
PEHIILIE paree.

Hpumep 118, |Ipeatp & p Tatmdued 117, mowu (11.7).
TaGxuua |07
3 xz t oy, .0 x x3 ' oy X F)
W ITTwR T [ [ T [] \ I
(] ] U] o 3 1 3 o
1 1} a 1 0 0 2 0
3 1 & ] 0 1 2 [
1] u \ L] ] 0 2 |
0 i ] ! 1 1 2 1
Pemenne Sk v=¢x, 1, () ap Y Kb TPEX NOTHHCCRHX

§ mil gy vy Gl elx, To) . i, X)L Koropwe o aaGmaun 15T mamor Bra

Dol T k=2 gy (R, ;)= Fty v Xy L gty ¥a) m Ry v aky = X
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LEA: N TN T2 CTeM

Fla o (A i AHA # JiormecEol Yo HMK
P T V(R v A E I vty . (1%
Chmieem: M. Pupnyny (11.8).

Paunokenne (11.7) MaxHo npHMEHHTS TOMBKO K TTEPHOAHYECKHM BpeMeH-
Hei Grynkunam, Tlepexon x CxeMe OT AOTW4ECKOTD Boipaxedns bhua (1.7}
MORHO GCYUIECTEHTE CREAYIOIHNM obpatod.

[peanonmEuM, 4TG 1A BHXORAN HEXOTOPOH CNEMB ( Jiparopa) B Mo~
MEHTB BPeMeHi f TORBASIOTCA CHIHAN
ecat ¢, =0, T0 tin peaxone | curnan T, =1,11p0 v, =0, 1, =0;
eci £y =1, T0 Ha Bexone 2 caraan Y =], nph 1, =0, 1, =0,

SCAH {4 =2, To Ha Baixone 3 cArMan T, =1, nph 1, =0, 1, =0,

Jina xaxnoi GykUM @, CTPOHM COOTBETCTBYILLYIO NOTHUECKY IO CXOMY,
e JABHCHILYIO oF nepedennoli £ Tlogcne Froro Boe cXembl COSNALM MEXIY
codoil 8 cooTercTERn € (11.7).

Pexyppenthan Gyaesa dpymxuna (PB®) — norudeckad dyvkumua, 3asuca-
AR KK OF TEXYUMX 3Havethll X, BXOANLIX TIEPEMEHIILX, TAK H OT NpEALECT-

syloix sHavennfi camoil gytxann y;, , - Monuaa avanwiiveckan 2anack Ta-
xoll diysxuHn
b= Q(IJ, ‘xrl reeen Xy e Feas Yiaveens Yook B (f '9}
¥ ={0,1} npie £ >0,
PHE X, — TERYUIHE 3HAYCHHA BXOAHBIX MEPEMEHIEIX. J, — THAEHHA BUXO/1-
Het PyHKUMi B MOMelT apesetn j=( -1, -2 HT. R
Urolbi IPeACcTABHTL HEODXOANMOGTL PEXYPPeHTHBIX Gymestix hyvHKinmi,

PACCMOTENM HEKOTOPWH GHUINYRCKHA WIeMeHT, PABOTA KOTOPOIO GIICHIBREICA
COOTBETCTBHEM:

£ I L4, ,
ATy x L0 A X,
o= Al 0.0 Xo Nl g Yy

Cneposarensio, y,,, =x, . OTcioaa 3HAMCHHS BLXOAION0 CIlHAAA B KR-
MENT BPEMEHR ¢+ 1 paBHO THAYEHHIO axomloro CHIHATA € MOMENT BpEMEnH /.
Taxo#l snesenT HaTHBAKT J0depacrol; D{E) L ero noruveckmil OITEPAI0f.

PaccMoTpHM floMHdeckylo CXEMY, HMeILYH uelib GGpATHON CBATH € BKMD-
Yeanoi B Hee cxemoll Japepiki (prc. 11.17, g). TNpeanaonekim, 410 B KateciBe
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77 N

cxembd ¢ pymmamedi £(x, 3y e3ara nornweckan cxesa WIH. Torna » cosoxyn-
HOCTH 373 cXeMa paloTaerT TaKk, KAk NOKAGAHO HA BPEMEHHON AHATpamMe
{pre. 1117, 8),T.e. flx, P)=x,, V¥,

Pue. 11,17, Cxemn c oGparpoll camnio

B exese piec. 10,17 praxonHoll CHIWAR ZABNCHT KAk OT BXOAHONO CHTHATA B
IO MOMCHT BPEMENM, TAK W OT BMAOMIONG cHIEEA B NpeliecTeYommi
T apeseiin. B oBineM cyuae MpH HAHYHA & BXODOE K & vened ob-

pariol cesltk, B KOTOPHX OCYLMECTEARETCA PADHAN YANSPIRKA, TAKHE CXEMEE MOCYT
GBITE OHHCANL C HOMOLUBIC PEKYPPEHTHIX BPEMEHHBEX OrHICKHX drynixumi,

CaenovareasHo, aoicm pexyppenmuan Oysesa gynxytin mowcent Goims
peaty ¢ HOI0 HAGOPA AOPUNECKUX OMEPAMODPOS QyNKRUONGTBNBIK
DACMEHIIOE, MPEICIaamonytx obtuibie dyHRyu arzelpel ROUXY, ¥ OnepamO-
PO LYen FddeI Nt

11.7, HocaenoBa TeAunotTHEL ABTOMAT

Paccmuorpus uammli cuyuaﬂ peltyppelrmoﬁ ppenetHoll  nornueckoli
by MKLHH, TAK Ha i awpo. 310 COOTBETCTBYET CAYSIIO, KOTAA
12 Bxo PYURIHOHAHOD CXeMEL HE HOBAIOTCA BNOIHLE MEPEMEHHEIE, 8 10CTY-
PRV 1O/ILKO CHUHANK f0 uenam ofpariitx cemel {puc. 11.18). Jan vakux
CNyuaep pexyppenTHbE fYHKLUHH UMEIOT BRI

Vi = B (Ps Fan-tye s Pitgcays eeon Pugsoena yu(a—q) . (ILI0)

Jiia pyrwumit (11.10) pomxver Guimh 3amanm HAUANEHBEG YGAOBHA NDH

1 =0 1Epennonoinm, 4o oOpaTHAN CBA3D GCYLIECTRINETCA € Janexkofl Wa
1 1akr, Toraa vpasitennd (11.10) npanyT Bua

Piissty T @A Pies Vaaswoes Vi )+ {11.11)

Hocaed MHbte ante — 3TO (hYHKUNOHANBHEIE CXEMB,
VIICHBOEMbE YpaBHenuAMy THna (11,11}, (PH 3apaHHBIX HAYANLHEIX YCAO-
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7l fio H IR cxan

puax, CNenOBATENLHO, B MOCAEAOBATENBHOCTHOM ANTOMATE CHIHAN HA BXaae
NOABARETCA NpH HANHHHK HeKOTopoh H CWr na
BXOAE, T, £, BXGAHOH CHPHAN FGBHCHT OT BXCAHBIX CHIHMANOBR KAK B NAHHBH
MOMEHT BPEMEHH, TAK H B NPOULTEE MOMEHTH.
L CpenoeaTeilbHO, TAKHe CXEMBI A0MKHB 06NaNaTE
%, HAMANTLIO.
LU PaccMOTPUM  GYIKUMOHANLHYI0 CXeMY NO-
CNeQOPATENBHOCTHON) ABTOMATE, ONHCHBAEMOTO
Yutgy YPADHEHHAMH THAA {11.11) B HMecwWEero Tpn
exones {phc. |1.18). Ha nxopxax v amxonax aeve-
mava {puc. 11.18) peficTaywoT KoMGHRAUMY CHY-
Hanos, npeacrasienoe Tabmaued § 1.8,
Mycts nananpHble 3HAYSHUA PABHE

Moo=t ¥rp=hk ¥a=1.
Henonesys TaGnuuy cocTosHHA, MOXIG No-
CIPUHTE AIFOPHTM NEPEX0AA YKAZANHONG ABTOMATA
W onmero cocToamma g apyroe. Mo ycrnoswio, B
Puc. IL18. [locserosaress-  MOMEHT BpeMery =0 Ha sxone aeHcTBYIOr CHI-

BOCTHLH AFTONAT waited (1, 1, 1), KOTOpbie PLIIBIBAIOT COOTBETCTHEH-
HO CHIHMNG Ha  Bhxoael  y, =1 ., =0;
¥1, =1. Yepes nenb oOpaTHOMH cBAIH ITH CHIHRIB NONANOTCA HA BXOJ AB10MATA

H B CBOM OYepenk B TAKTe f, BHIGIGAIOT HOBLE BHXOAHBIE CHIHAMM ), 3 = 0;

Yz =b yig =0, ROCTYNArGUIEE KA BXOA B TAXTR 1, b T. 1. | Iposena vako#

AHANH3, MOKNO MOAYYHTE NOAHYIO TAOAHLY cOCTOANNEA 3aBaHHOTO ABTOMATA B
mobtre MoMeHTET EpescHH (cm. TaGn. 11.9).

Fafixvica 11.8

¥y ¥ Py Puren Yoo Yyru

[ 4] Q 0 1 1

] Q 1 1 G L]

0 ¢ 0 1 1 (]

a9 | 1 0 4] 1

1 ¢ Q 1 1 1

t 0 1 G 1 0

1 1 a 4] 0 1

1 ! ] i 0 b

2%0



17 3 &

EC/IH NOMEHATE HAYANLHEIE YCAOBHA, TO TAGAHUA COCTORHMA ABTOMATA H3-
meHuTea. YnraTeno npeanarseTcs camoMy yGeanTeca B STOM, npHHAR ¥y o =13
Y =13 a0 =0. Hano noMHHTSE, 970 anrOpaTM GYHKUMOHWPODAHUA 8BTOMA~
va aapaercs Tabanueit 11,3, COCTORHMA B5TOMATA B NIPOUECCE ero qryHKUMOHH-

POBAHHA MOTYT NOBTOPATECA © CTIpRAEAEHHEIN nephogom (Ana Tabnuuw 1.9 on
panet 6).

TnGpuna iy

! L Fa Yra Hireny Yursn Pairety
& 1 ] 1 ] [} ]
¥ | ] 1 0 1 0
2 n | a [} i 1]
3 I | a 4] o [}
4 (] a ] 1 0 0
5 ] a a | 1 1
f | ] ] | 1] |
7 1 0 1 0 ; 0
] 0 1 0 [} ¢ a
] | 1 0 1] 0 ]

Huex 126an1y COCTOANKT ABTOMATS, MOXHO NONYYHTE AOTHASCKOE OMHCE-
NHE YCTPOACTES, C OMOLLIO KOTOPOTC MOAKRO peannIoBaTh 10T ARTOMAT.
to-TaGruue | 1.8 sannwes CHI® 418 8cox sLXOAHLX nepesieHnMX;

Yiesry = FuFu¥u ¥ Fu¥uPu ¥ PuFauFu ¥ Yu¥u Y
Yoo = B0 Fu ¥ Yy vy, Pa v 0 ¥u ¥, v i ¥u pai
Py = PuFabu ¥ Fu¥a ¥y ¥ VoFuFa ¥ Pu¥uFy ¥ YuPuby.

Hetranerys MeTosibl MHERMHIAUNE, MOAYYRM NOCAE Npeobpasopanmii cne-
AyIoue JOpMy B

Pusen =FuFa v yieyvud¥u v vy v Yu¥a)¥y;
Fapan =FuVu v Yy P (11.12)
Py =Py ¥ Py v ¥y Py

[fa ocnopatmy norudeckny GopMyn MOKHO NOCTPOHTL (YHRUHOUMIBHYIO
CXEMY MOFHUSCKOTT AETOMATA.
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T STOSusecnoe omucane B GRaIHI DHEXBIRONNEY CXEM

Npmesep 119, VposecTH anamd P " CXeML
{psc. 11,19}, A "] H yp &

Ferey = Ve¥ur y¥Fae wi
Yauueny = Pre-nFaFag

Pemcnue. Onp 6. (rafin. 11.50) w offuks ciysac. 1ax kak Ir-
YRILNIC YCROBHA 11C JLAAIILI,

laGamwna 1110

iy Yair Fiiirgy [ETT
[i]
3
|
u
1
n
n
L]
i
|
11}
L]
L)
L]

Teticph B IREHCUMOCTH 01 PRORHTHMN CGCIORTCACTY MKERD 831 L JRMAILING 3 CIRIA 1
HOAYUET 3 KOUKPETIY 10 To) (ann. A1 §0),

O = N -

_-_aoce—-.—-occa;

- E— OO —E S ——O
_— —— S — ) D
- e =

Hn

|

Pusc, 1119, Joraueckon cnesa Puc, 11.20. JInmpamisa
ERHC ne (% upunepy 11.9) fnEpreutob

[ToRy"HTeA MEPHOA JTOBTOPSHHN, PABHIE ToM, JIHAL paMME 1EPECOIOR ANT FILILN O ClySan
nperc canxena yia pae 17 20.
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18 Anaxus )

TaGnuwua |11

M ¥u Pute-ny Yaur-ny Yurnp Funy
)] 1 ] [} 1 ]

1 L] 0 1 0 4]
] ] | L] o !

] 1 [} 4] ] 0

1 [ ] | ] L]

n 1 1 L] 0 |

0 1 [} 4] | 4]

1 0 L] 1 0 o

n [ | L ] 1

Chmeent ey peacimen b 1edmnax 1,104 1011,

1L8. AMAAN2 N0CHEADBATEABHOCTMLX ANTOMATOB
€ NOMOMELI peKyPpeuTibIx fyAessix yuxuni

Jlna nencii anatinea seeieM NoHNTHE GOOOIIEHHOND NOCHEMOBETEALHGCTHO-
10 HBIOMA 18, CXEMA KOTOPOHD UpeacTarnexa Ha pue. 11.21, Taxoli anrosmar onvy-
chizaelcn caeayiomeil cneremcdl ypasnennii:
ey =P Xyays o os Xapary3 Fies v -r G5 rpioty +=- Fopoty

Fuiriy = DXy e rees XS P - s Fuet ity - Fop-p B
irily Iiral) PTIRL Y wirFig-ny - Fp-n (ILI3)

:Ilull =‘"I("Ilﬂlp'“'xn{ul];‘hn----Qu;QI(r-ﬂ'"q‘[r—l]);

Tty "W Xipanye oo Xugratps Grasroos Gt Prgy Qoo o
tAE Y., — BROAMME Nepesentiie B MomenT (¢ +1); g, —— BHYTpenuse co-
GIOSHME CXEMEY B MOMEHT BpeMent f, g,,,,, — BHYTPEHHRE COCTOAHNE B MO~
Meln (f +1),z,,,, — BxOnHbIE NEpEMElNLG B peseHu { + 1)

lipenitoitoxkimM, YT HEXOTORAN CXEMA GHChiBAETCR Talanuel cocToanmil
oun, 1112y,

B cooTBECTBHH ¢ OCHOBHOH TeopeHOol PUX0AHAA GYHKUNN ¢, JANHCHRA=
€1Cs B Bh,ie YpaBlieHna

Geat = o Xape®e ¥ O Faeends ¥ FiganFaeands ¥ SgaySaeen
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H M W anames P cxeM

KOTOpoe nocne npecGpajoBatnil # MUMNMUIILHH ONPEACARETCA CREAYIOWMM
obpazom:
Qa1 = Fapends ¥ Bigeends (1i.14)
CxeMbi, yMKUHOHHPOBANHE KOTOPHIX ONMCHBAETCA YPABMEHHAMK THNA
(t1.14), Haaoses mpu2zepremy cxensasy, OuH 0GnaA210T ABYMA YCTOHUNBLIMK
BHYTPEHHHMH COCTORHRAMM (g, W, }, BLIXOAHOH CHIHAN B TAKHX CXEMAX 38BH-
CHT KAK OT BXOAHOTO CHIHAIA, TAK H OT EHYTPEIIHErD COC TOAHHA,

Fagauwna 1112

Hirsly Eqean) &% Fial Fou
[ 4] [ i
0 L] i | L
0 | 0 0 |
0 | § 0 1
1 ] 0 1 ]
1 0 l 1 0
L] 1 [} 1 1]
] 1 1 0 ]

‘Fakum obpatom, TPHITEPHBIE CXEMM ARMAIGICA MACTHLIM CAYYEEM 00UG6-
WEHHOIO NOCEAOBATRNBHOCTHOTO ABTOMATA.
Jinn cuctenmy ypapeknfi {11.13) eeaem cne-

"mE [ 2 AYIUWME YCNOBIME 0503NaYeHNA:
R ’l""f' | ), X = g Koty +oor X b

Qp = {‘?rn‘?:n--- fh.o},
0=y Qagestpr =1 [ A &

Zia = {Zigaty> Zaganys -0 Tty §+
Hion) Torna ypannetin { 1 1.13) npuoGperator b
i an'-l = F(Xl'!‘l * Q’ );
Zo =X, )
Pac, 1121, Ofobuscs W HA3BIBAIOTCA KUNOHUNECKIMY JINIBRENUAAL AB10-

POTHUECKHH METOMAT MATA, 2TH YPABHENHA ROATBEKNAANOT, YT B MoGoM
ROCAEA0BATEALHOCTHOM BTOMATE BMYTpENNes co-

CTORIHE ABTOMATA B MOMEHT BpeseHh {#+ 1) JaBMCHT OF BHYTPeRliel'0 COCron-
HHA B MOMENHT £ H OT BXOAHBIX CHIHANCE & mOMeT (f +1). BrxonHol chrvan
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J1.9. Pamoauduocnin mpRENTHAX CXEM

ABTOMATA B MOMEHT {1 + | ) 3ABHCHT TAKIKE OT AHYTPEHHEN COCTOAHHA ABTONSTA
B HPEAECTEYIOLIME MOMEHT B OT COCTOAMMA BXONOR B MOMEHT ({ +1).
PACCMOTPHM CAENYIOUIYIO BANKHYID TEOPEMY.
JHo0)10 ROPENECKYIO CXEMY € HAMENILID MONCHO RPEOCIRAGURIS & SU08
cosoxynnocmu soaueckux cxem H, HIH, HE u mpuzzepwoii cxemoi,
B camoM aene, oNHpancs Ha cnencTee | H3 TEOpEMY O paINCAEHAN
dryrkuh no k nepesernbiv, n0loe ypapreHHe 13 crcTens ([ 1.13) Mox-
He NpeclpazoraTs cneaytomwms obpason:

Fagruty

Fusotp = TP Zigrarys - Xugeetps b F2es oes G IV
Y G @1 Xyganys s Fmtratys O Gous v oos Gy )

Frt)

OcyuecTsHE 1aMenY, NOAYYANM

Ty = Gu%um v ﬁu"lwn.
0 AWHEICH YPABHEHHEM TPHITEPHOH CXeMb] © AEYMA BXOAANMH, NPHYEH
yMKU uy,y, W Hy,,), ABNANDTCA BXOAHLRMH dFYHKURAMH TPHITEPS.
posens nonoBioe npeoGpazosanne Boex ypasHenntt n cuctesme (11.13),
TIPHACANM K BLIBGAY, HTO TEOPEMA CTIPARCANYRA.
Tpemaep | L10. Ypanmetie pye. * Xyrppby ¥ Tayey Mpeofpiiosars Tox, ¥Todu cro oo
SN0 PEATMIOBATA € IXIMOINLID TPHITEPE H APYIHX Norwocen fyamil,
Pewenue. [ax KaK TPINTED ONMNCLIBACTCS YPRRHCHNEM F;\y ® By (1% ¥V ¥, 1\ Frs TO, BDERN
OBIRTEHIN T oy = S soi F1 est ™ Firgps PLirs = Prwy AP 3 = |, & PEIYMTATE ROICTIIOREM
Yy =1 9 HOXONEDE YPABINHHE ONYAEN I, % X) 1)V Tg 44 -

Quiake 3, = ¥, gy, =0 Juaamr, y,=0n YPABECHNC, NONY-
MHM K g = Ty ca -

Owngemr’ Py =A% 0 ¥ Xy 1y J.'P’p"*z.m;’r .

1L.9. PaipoBHARSCTR TPAITCPALIX CXEM

A.Tpurrepuste cxemul ¢ painencnell ycramosxell Bxonos (RS-
Tpurrepsl) (puc. 11.22).

Do HanGones pACHPOCTPEHEHASA W NPOCTAN CXEMB, KOTOpAH MOMET OuTe
peanMioEana ¢ noMowko paxnianex leMestos H—HE, HIH—HE. Cxens

5



17 Aornveckoe M ANy T oxen

HMeeT apa Bxona S U R @ aea ebixoga O n . PaGora Takol cxembl oilHcsBasy-
A CACAYIOMHMH YPaBHEHHRAMS:

0=5¢.0-%0.

ITprmetine Teopemy ne-Moprana, yxasanHuie Ypasiehns Momio tipeobpa-
I0BATH:

O=SvP'; =Rv(.

Paccmotpim criegyrowme panbonee xapakrephibie CHTYAUHN, KOTOpLE MO-
YT BOZHHKHYTH TipH pabore RS-Tpurrepa.

1. § =R =0 {axTvEHMX CHIHANOE Ha BXOIE HET),

M0 HOPMANBHOE COCTOAHHE CXEMB H YPABHEHHN (yiHKUHOMApORAHHA
TPHITEPA THKDMEBQT, YTO Qsﬁ’. B camom xene, ecnm O =1,710 (X =0, unn
eci (=0, 10 (¥ =1. Iuaunt, £CTh ABA YCTOHUNBHIX COCTOAHNA, B OHMOM M3
KOTOPHIX CHCTEMA OCTAETCA A0 IPHXOAR GuepeaHoro pxaatore cornana. Ogvake
YpanHeHHA 3TOTC HE PETHCTPHPYIOT.

2, 5=1, R=0.

Hz ypaBHenna cnsayer, utv Q=lv§'=l W =0V §'=0. Cneaona-
TENLHO, NPH TAKKX BXOAWLIX YCROBHAN BHIXCA NPHHMMAET 3HadenHe |. Taxve
COCTONHHE CXEMBE HADOBEM eUNIYHEIM,

M S=0, R=1

37O COCTOAHWE HPOTHEOMONOXHG COcTORHID 2. HMoBeM 310 cocToaMMe
HYIEBLEM.

4. S =R=1I .

5

Puc, 11,22, Cxess RS-TpHrrepa

Bosuukna camMas TPYAHAN CHTYAlA, TAK KaK ponyuaercea (=('=|.
HepoanouHOCTY TAKOTO COCTONHNA oGycnopanaaer HecTabuabiiocTs pato-
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TH i cxeun, O 1> noacHOH CHIYAUMM COCTONT B TOM, 4TO H3-38
PAZAMHMA PPEMENHLRE JANEPHEK CHIHANOD B PARNHYHEX LeNAX MOXKET Npo-
#30fTH GNepeXEHNE OAHOTT W3 BXCAHLIX CHIHAAOR H cxema Nokno cpabo-
Taer, Takok peskHM HASHBAETCA KTOHOMHBIMR COCTOAHHEM (WIH COCTASENE-
eM) H  PRIWPAST OTKa3 cxem. [Tosromy paspaGorTynK  poAEeM
NPRAYCMOTPETL  HEROIMOEMOCTE BOIHHKHOBSHHN  CHTYAUMM, KOMmA
S=R=1, 1. e. & HopManbhO palpaCoTanHoN cxewe TaKoe COCTONMME He
AOAMHO BOIHHKATS,

B. Camxponiali RS-vparrep (puc. 11.23),

PaccMOTpeNHAN pAHRE CREMA MOXET GHTE HCMNONLIOBARA TONLKG B ACHH-
aponseix apromaTax, Jina wpumevesng RE-TpHrrepa B CHUKPOMHBIX ABTOMA-
Tax aofasnator cleupanenbil TakTORMH o A 2
pxoa, KOTOpHIH 3ACTARMINET cxemy cpaba-
THEATL B TOMHO ONf 1Hble Th
npeseny. EcIn Ha TAKTOBOM BXONS TPHITe-
pa cTOHT 0, TO B TOUKAX cXembl A W 8 co-
CTOAHHE HE HAMEHAETCH JAXE TPH HIMeHe-
NUH COCTONHKI BXoaos R n S. Bxoas Ru §
BMAWT HA COCTOANME TPHITEpAa TOABKO &R H
NpY COCTORIIMH TEKTOBOTO BXOJA, PARHOM Puc. 1123, Cxens
1. PaGoTa cHIECPONHOFO TPHITEPa GONCH- P ———
paerch tabnuuedl 11.13.

B 1aGanne 11,13 cumporom £, 000INAYEN MOMEHT BpEMEHH 4G NUABIEHNN

CHHXpUMMITYNECA, & CHMBONOM f,,, — MOMEHT MOC/e MOARNCHHA CHHXPOHM-
HyNLCA.
TabGouwma 11.13
MOMCHT DpERENN
Dxamm
n Tesl W

8 # o & | G | G

0 0 0 1 ] |

0 0 1 0 | 0  [BE3 HAMEHEMMH

| 0 ¢ 1 1 0

| [\] § 0 1 0 [¥CTAHOBKA 1

[ 1 0 1 0 1

i] 1 t 0 a 1 VCTAHOBKA O

1 1 q ] . *

) . | o | o . |JHECTABHALHO
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B. D-vparrep (puc. 11.24).

s L Ecah x cxeme RS-TpWrrepa moaxmnoMHTE WHBEpTOp
E & TaK, 9rolu Bxon R cHHXpoHNoro RS-Tpurrepa Ghin Bceraa
HHBEDCHEM 1O OTHOLIEHWIO K BXOAY S, TO TAKaA CKeMa

Gyaer maeTh 0aHA BxoA D, 3 HORAA CXEMa HASBIBATHEA -

Pue 5,24, Cxevn Tpurrepod (cm. pue. 11.24). Tlockanpky Bcerna R=§,
1" wirrepa TOHOH HOE COCTOAHHE HE MOKET BOSHHKHY L. [letic ane 1)-
TPHrTEpa ORHCkIBaeTCA TaGnuei 11.14.

2 '!1 ¥ @ QI '._\j
E]v:l . b | &

¢ ]

.
b

=
q‘

Pue. $1.25. Cxesia perncrps sy D-rpsrrnpax

D=1 gurrep paoTaeT KaK aneMeHy Hamsvi emkocTeio | Gur, Ecin veckone-
k0 DLTp ATTEPOB NPHCOSAHHEHE! K OAHOMY WCTOUMHHKY CHHXPOCHIHAJIOR, TO O1TH
MOTYT X7aHHTh TPYNNY PaIPAZ0s ABOHHHOIO WHC/IA W TAKad IPYVHIA 1PHITEpOR
Hazueae)ea pezicmpom. Mpoctoil D-Tpurrep Ha3MBAETCA B ANTEPMYPR 3allien-
woli (lat h). Cxema perncTpa noxasana wa pue. 11.25. Mpynunposante Tpurre-
POR B Pi FHCTPAL MONET OCYLUSETEANTACH HECKOMBKHMH TIYTAMH, HaHpHMED no-
£1eq0Ba _SiILHBIM COBNRHEHWEM RS- win D-1pHrrepos.

Tadanna 11,14

Bl e heid
L, 4 2 it [y
[ [ 1 [ 1
o 1 0 L} I
4 (] 1 i 1]
1, 1 ) i 1
!
I'. s K-xpmrrep.

ZTC,00MH W HanGonee CAGKHLIX THIOB TPHITEPHLUX CXCM, WIMPOKO HG-
MONGIYK-UMXCA Ba ppakTHke (pHe. 11.26), Parrwdeckn ST-Tporrep Aeuscrca
yﬂumpe’nbuuu Tpurrepos: ol Moxer palorate wak moeboli B onNMcaHIEIX
Beitlie T} Hrrepon. QrofeHHOCTLI0 STOMG THNE TPHITEPOR ARMETCA 10, YO b

croanpe J = K =1 gqetko onpepeneto: s From cocvoanni =, Cxexa Huee

pit]
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OAHH TEKTOBRIH W nBa ynpapnaowix exoaa. JeficTewe cXeME ONNCLIRACTOA
Tatimuel 11.15.

TabGnuna 1015

Brosim [N L)
4 K Qn Q. Q|+I Q.q
[} [i} [} ] 1] 1
0 0 1 ¢ 1 &
1 L] 0 1 1 L]
1 i t 1] | i
3] I & 1 0 1
3 1 1 0 ¢ 1
1 1 0 ) | V]
1 I 1 L) 1] 1

Oanaxo Ta6nmia 11,15 He MONHOCTRIG ONHCMBAET palaTy cxemil. 2o noa-
TheppaeIca ralinuets 11.16,

Puc. 13.26. Cxema JE-Tprerepa

Cymtec 1By10T nBa 1imia SK-Tpurrepos: nepasii — MS-TpHITEp ¢ raasHuM W
TONYHIHETINEIM eNeHTaMe, BTopoll — ¢ cuuxpoHmauweil Nepenalos nanps-
wetnd. PaGiyra TpHITepor BTOPOro THIA ropasac CAOMHEE, H NOFIOMY NpH Npo-
€KVHPOSAHHN TPHITEPoR Yame posHMkatoT owkGxn. Ha puc. 11.26 npeacrasne-
na cxema JE-1puriepa nepsore Tana Ha Memenrax H—HE. dakthueckn 310
MBS CHUXpOHRLIX RS-TpHITepa, COSAWHENHLIX MO THITY FABHOG H NOAWHACHHO-

239



[E! W awani y F 7]

ro W oxpageHHMX. obpaTHoH cEA3RI0. OnHmen paloTy TpHITepa ¢ ROMOWIBIO Gy-
fnesx pupasehil: BLIXORHON napametp — (2,,,. EXONHKE NepeMeHHme — J,
K, {1, Taroe onscarme Moxker Db MOnydeio TOJMEY AR Tex CoeTominil, ku-
TOPBYE HE HMEIOT HeonpeneteHHmx aetlcTanti;

w ol 10 1
o, 0 0 1 1
o ' [ 0 1

C omouwio kapria Kapiio nomytim O, =J -8, v K -0, . Bpens mepe-
KAOUEHNA TPHITEPD SARHCHT OT €MD KOHCTPYKLIHH W CyINeCTBEHIN PALTHYIIO N9
TPHITEPOB MEPBHIO H ETOPOTD THIS. CHEAoBATEARAO, TIPH NPOSKTHROBANKH
HYHO CTPEMHTNCA K TOMY, YT00K HCHONLIORETH B COCTARE GUHOIO YCpolicTsea
OAHOTHIHME TPHETepLE JK.

TaGanua 1116

Teiwucitisc
X Peaxums (2 CACNyIOwAA HMIyARG
J
" [ Qo =0,
] L] Yerawonks £, =1
) ! Clpee ¢, =0
| ! Nepexmoseune (,,, =0,
E anm v
[BERNRE LD e R HOHIRCLTO1G 01T Opa eXemi?

. 1B H AR O I 20 TONITOET b CAIPEACACHMOH §F IR
® a6, v.1=\{(|‘. 23.45TH

O fHlanns) =0 246 T 89,100, 12.147;

) f-(m:w.!m;(li 2.5.6',8.12.15).

X Ilaken nabop X iy H Ana cnesyioMmb Ypapienult,
0 floen)= AB+ BCH AC 6 f(en)=48+8C;

Silrrox)= ABC + ABC, Selsagmy )= ABC :

Slom)m A B0 Filx )= ABC + ABT
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119 Pasnosuinocll mpuaeprs cIaM

4 ln

Yty ™ Fgrendoe Y Xapany¥a: -
Frpany ™ Tateanp¥is ¥ Y3
Zigesny = Futrat e rts ¥ar

xeMy 12 H, WK, HE w ypurrepax.

H chmu.n 2 eMEN e H. WUTH, HE u 1purrepul, cUHTEINPOBITA MHMECKY IO CXCUY, JRAMN
340 cnc et ) pasncimi:

Froa = FaE i, v
Tt " st ¥ Py

6. COHICIMBOPETE RO1HHECRVIO EXEMY, eay H rafl
TaGeuun (117

¥i, Yar LYo LY Yaa
L} i} ¢ 1 1
o [ 1 0 0
] i 0 ] o
t | i ¢ a4

] 14 0 1 LH

1 L [} 0 1]

] ¢ 1 1

1 1 0 1]

2l



13, METOIB ONMACAHHA H CHHTE3A
NHOPOBBIX ABTOMATOB

12.1, Ocoopunie NOASTAA TEOPAA ABTOMATOR

TepmuM asmiomam, KAK NPABHIO, HENOAEIYSTCA B ABYX acitexTax. C on-
HOW CTOPOHM, ABTOMAT — YCTPOICTBO, BHNONHAWILSE HexoTophie dynkuln
Ge3 RENOCPEACTEEHHOI YHACTHS 9eiopexa. B ITOM CMBICAE M IDBOPHM, YTO
3BM — asToMar, TAK KK NOCHE AACPYIKH NPOrpaMMbt H HCXOAHKIX AAHHEX
3BM pemaer 3a0aHHYIC 3384y Gea yunacTim uenoeexs. C apyroi cropoHbl,
TEPMHA «3BTOMATH KAK MaTEMATHUECKOE MOHATHE 0G03HANAeT MareMaTHye-
CKYIO MOJENh POANbHBIX TeXHWYECKHA asToMartos [3, 4, 6], B stom aciiexve
ZETOMAT NPRACTABINSTCA KAK «HePAMH ApKe, HMewWHI KoHeuHoe YHCHO
BXONOE W BLIXOAOE H HEKOTOPOE MHOXECTBO BHYTPEHHNHX COCTOSNHME
2={01(N. ¢, ()., g, ("}, b KoTopuie o lioa so3nelicTEHEM BXOAHBIX CHIIZ-
OB NEPEXOAHT CKAYKOOGPAIRY, T. €. MPAKTHISCKH MIHOBEHID, MMHYL NPOMe-
EYTOUROE COCTORHME. KoBenHo, 10 YCAOBHE Be BEINOIHAETCA B PERABNCLTH,
Tak K2k oboH nepexonHuil NPOLSCE ITHTCA KOHEL HOS Bpema.,

AsmoMam HATMBARTCA KOHEVHBM, ECHIH MHONECTEO BIU BHYTPEHMHX CO-
CTORHHE B MHOMECTRO THANEHHH EXOAHED: CHIHAAQR — KOHEYHBIE MHOKECTHA.

B npaxThke 4acTO HCNONLIYETCA TTORATHE UdIPOS020 asmoMana, ON KO-
TOPHIM NOHHMAWOT YCTPOHCTEO, NPEANA3HAUEHHOE NS npeoDpasoadiiva Lspo-
80 WHdIOpMALHK.

BroaRwe CHrRaNb B UHGPOBHX ABTOMATAX NPeACTARINICICA B BHIE KO-
HEYHOrD MAOAEEYEA MrHOBEHHEIX CUTHANOR, TEOpETHUECKH 3TO OTHAUIET, YTO
BXOHBHE CHIHANG HE HMEKT JAHTENRHOCTH, XOTY NPAKTHYECKH 70 e 1ax, Ta-
KOE JONYIEHHE YIIPOMACT p YTpeHife Np , MPONCXOASIIAX B ARTOME-
Tax, T2k Kak Bee cobLITHE (COCTORHAA) AOMKIIL OTHOCHTHEA K JHKCHpOBAIHOMY
MOMEHTY BpeMeHl £ YEN0BRO TAIOKE NPHHHMEETCA, 9T0 YHCAD BLIXOMAIBIX CHT-
HANGE J{f) KOHEYHO H OHW BOTHHKAIOT B PEIVALTETE AcHCTBHA BXOAHBIX CHIla-
nob. Tlpw 3ToM cnegyeT YuHTHBATE, 9T0 OAHOBPEMEHHO ¢ MOURIcHHEM BRIXOH-
HOrG CHrHANA TpOHCXOAHT CKaUKoDGPaTHLIH NepexOn anioMaTa Wl cocTOMIBS

q,(f) BcocToTHHE g,(1).

252



121 o

{lwdporoii aPTOMAT HASLIBBETCE APOSLABKLEM, ECHH BEIXONNON CHTHAn ()
ofipenenneTcs ToAbKO ero cocTonAned g{f —1) wan g(t) » He JABHCHT O BXOA-
ILIX CHIFIANOR,

l'lyc'rb HMesTe umtpown ARTOMAT ¢ OAHIM BxomoM (puwe. 12.1). Mareus-
TH M umhp 0 ABTOMATA ABNARTCA B5CTPAKTHHIL aBToMaT, 32~
AaBHbI COBOKYIHOCTRED IMECTH 0GLEKTOB:

1) KOHEUHOE MHDKECTBO X PXOAHBIX cHTHATIOR (arodwod arghaatan arTomaTa);

X ={x ), 2. x, ()5

2) KOHEUHOE MHOKECTBO | BLINOINMX CHIHANGS (Suxodnvii atrdasum as-
TOMATA):

=)y 0o (0O}
3} npomBONBEHOE MHUKECTRO {F cOCTOAHHN anTouaTa:
=10 g2 (... g, (0} 3
4) HAUANLHOE COCTONHHE ABTOMATA ¢y, KAK MISMEHT MuoecTen (:
()0

5) dryrcuna Mg, x) (Pynxyr nepeXoda ABTOMETE W3 OAHOTO COCTONHNY B
apytoe);
6) Pynkuma Mg, X) (dpwriun seixodos asroMaTa).

o

Pue. 12,1, AfcTp ] < oBHNM
WO SHXOROM

B 1auaneimit MOMEHT RpEMEHN {, ARTOMAT HAXOOMTCE B COCTOANNH §o- B
KBk b MOMERT BpEMEHH { ABTOMAT CIIocoDeH NPHHATY BxoaHoH cHnMan x(f) u
BHAATE COOTRETCTEYOmMI BMxoatoli cursan wWt).

Yepes nolaTHe «3GCTRAKTHL ABTOMATS pORNHIYETCH HexoTopoe arofpa-
HeHie MHONECTEA CNOB BXOAROTO ANGABHTE 1 B MHIKOCTEO CTIOB BHXOOHOTD
andpura T,

TIOHATHE COCMORHEA GAMOMAING NCTIONLIYETCA QNS CIINCAHHA CHCTOM, Bhi-
X0ilbl KOTOpHX JABHCAT He TONbKO OT BXONHHWIX CHIHOIOB B IAHHLIT MOMEHT
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BPEMEHH, HO R OT HEKOTOPOH APEALICTOPHY, T. & CHTHAIOR, KOTOPLIE NOCTYHHAN
Ha BXOAB CHCTEMb paHee, CoCTONHWE 3BTOMETE COUTBETCTBYET HexoTopol na-
MATH O NPOLUACM, NOIBDANE YCTPAHHTE BPeMA KaK ABHYIY AEPEMEHHYI? W BMPS-
IHTh SXOIHBIC CHIHANM KaK (YHKUHK COCTOAHAI H BXONAHBIX CHIHANDS.

PaGoty alrYpakTHOrD 2BTOMATA CAEAYET PACCMETPHEATL NPHMEHTENRHO K
KOBKPETHMM HNTEPBAIaM BPeMERH, TK K3K KIKA0MY HHTEPBANY NHCKPETHOCTH
1 Byaer cooTeeTCTROBATE ChOIl BaixoaHoH cHrHan (f). Tipu 2Tom npeAnonara-
ETCA, 410 BHMXOANDHA CHIHAN HE OIIOM H) RRIXOIOB ABTOMATE MONET MOABHTLCR
TONLKO MOCHE COOTBETCTBYINIIENY ITOMY HKE MOMEHTY BPEMEHH BXOMIONT CHI-
HENa € OAHOBPEMEITHMM NEPEXONDM HI COCTOAHHA g(f —1) b cocToAHKe g{f).

Bpesia an3 updiponor s AETOMATS HMEST THICRe Bangioe HausHue. lina pelve-
HIA 34134 LHYIHEE H CHHTERE UMHGpOBLIX 0B OfikiqHO
#oe apemi. TYNKUHOHWPORAHWE ABTOMATA PabTMaTPHWBACTCA Hepel AWCKpETHWE
HATOPEANL BPEMEHH KOHETHOH NPOBOMKHTENWHOCTH (MIepaar ONCKPERINOCRI).

CymecTeyior pBa £nocofa RReQCHHA ARTOMETHOIO apaueﬂu, o KOTOPHM
uwdpobkie AETOMATM DENAT Ha AB3 Knacca. B cuwxp ‘X
THl BPEMEHN, B KOTOPLIX PHKCHPYIOTCE luueueﬂna CORTOAMMI BBTOMATA, Jala-
KITCH CHSHHAIBILIM YETPOlicIE0M — TeHBPATOPOM CHHXPOCHITHANOS, BbLLAI0-
WM HMIYLCh Meped PAERME NPOMERYTKH BpeMeRH (ROCTONHHLH HH repean
AWCKPETHOCTH). B acuiXponNnY asmomwamax MOMEHT epexona asroMara wa
OAHOrO COCTOSHMHA B ApYTOS 7apaHee He ONpeacieH: W SAENCAT OT KAKHX-TO €O+
Gurriii. B TKHX 2BTOMATAX WHTCPRAN AWCKPETHOCTH SRIETCE NEPEMEHHBIM.

O6man TEOPHA ABTOMATOE TIPH FALNAHNBIX BRILLE AOMYINCHHAX pa3tHpacICa
Ha npe GONLUINE YACTH — GOCMPTIKMNYIC MECPHIO GBRMOMAINOS W CINDYERY YD
MEOPURY aemomamos. PainHuwe MexAyY WHMH 3AKMOYSETCA B TOM, 4TO B aGoT-
paxTHol TCOPHH MBI QTBiEKAEMCE OT CTPYKTYPM KBk CAMOFO GRTOMATA, 13K M
ero PXOAHMWX W BWXOAHMX CHrianos. He nuTepecyice crocofiom hotTpocina
a8TOMarTa, ADCTPAKTHAN TEOPHE HIYUAST NHIWL TE NEPEXOM, KOTOpHE pETepiie-
BAST ABTOMAT 103 BOANEHCTENEM BXOMNMX CHIHANOE, H TE BLXOAHBIE CHIHAIH,
KOTOpbie OH NPH 3TOM BRAZET. ASCTPAKTHAY TEOPHS ABTOMATOR GNHIKA TeopHH
AIrQPHTMOR, ARNSETCA €2 AankAsiuefi AcTanHIauned.

B npoTHEOROMOAHOCTS AGETPAKTHOH TROPHH, B CTPYKTYPHOR TEOPHH ABTO-
MATOB PACCMATPHBAKITEA NPEXIE BCeTO CTPYRTYPe! KAK CAMON) aBTOMATA, T2K H
€10 PXOAHLIX H BLIXOAHKX CHTHAN0E. B cTpykTypHoll TeopHi HiyualoTea cuoco-
Gt FOCTPOCHHA ABTOMETOB ) PHEIX 88 8, 6td KOnHpORa-
HHY BXOAHMX 1 BWHXOARMX CHIHATIOB INEMEHTAPHLIMH CHTHARAMH W T. 0.

ABTOMETH KIECCHGHUNDYIOT N0 AByM HapGonee pacpoCTpater HEIM 1PH-
SRAKAM.

L. OGuvesm mamatH. [lavaRmbi qamoMama HA3LBAKIT HHCHO &0 cORTORHIWN .
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PaccMOTpeHiibie Bhillle abToMATH [TocTa (Wnk Tetopunra) usnmored Gecko-
HEMHWMH BBTOMATAMN, T2K KaK HMAIOT REOrpaHHYeHRYID NaMAaTe Ha neHTe. Ko-
HETHEIMN BBTOMETAMN SRANOTCA OTacAMHEE 9acTH JBM Han nca MawnHa,

2. Mexaiem cnyuaiisoro peifopa. B demepmunuposannsix aamamanta
MOBEASHHE H CTPYKTYPS 3ETOMATA B KAXAME MOMEHT BpEMEHH ONHOANANHO Of-
peasientl Tekylle ol Hrhopmauneh W coc arvomara. B sepo-
ARHOCHINWY OHH T oT enyuafiroro ewbopa,

B Teopip SE10MATOR YCTAHORAEHO, 470 NN OCYIIECTRNEHHS PainH4HLIX
npecfipatonanuil HUPOpMaLHH CobCeM he ofiflatenchio Kamuufi pas crpowTs
HOBBIE ABTOMETHI: B ITPHINIHNE 310 MOKHO COCNITE HA YHRSEPCATOHOM TAMOMG-
B1€ C VIOMOIILI NPOE PAMMI H COOTRETCTEYIOMETD KOAHPOBAHKA.

B reopim asTOMETOS WaHGONES HOARD ONMHECAHE CHHXPOHHBIE ABTOMATLY. B
TARHCHMOCTHL 01 CHOCo0a ONpeaeNeHHA BLXOAHOTO CHIHANZ B CHHXPOHMLIX 8-
TOMITAX CYHICCTBYIOT N8BS BOIMOKHOETH!

1) Beixopsol curpan 3{{) OAROINAUHO ONIPENCNRETCY BXOAHEM CHIHANOM
x(?) W cocroaiiMeM gif - 1) apTOMATa B NPEAICCTRYIOWNI MOMERT;

2) araxonpol crtan  p(¢) ORIGHAYMHO ONPEASNACTCH BXOAHMM chTHanom x(f)
W cocrominer™ gif) B sl someir Bpeserst. CnepoBarensio, 3aKoH dynkumo-
HHPOBAHHA 2(CTPAKTHOND BEVOMETS MORET DTE 38/18H CraiyrOLpM 05pazoM;

LT ABTOMETZ HEPBOTT poga

{w)=5(q(r—l). (), az
WO =Algl - 1) x(N)t=1,2,...; :
N ABFOMALA nmpmo ponn
qle)="58(g(r ), x(2),
12,2
{m=um,xm).:=|,z.... (122)

Juin nanirefiinero ananwia uenecoobpasAO PACCMOTPETE BONPOC O BIAHMO-
OVHMUEHHH RTOMATOR NEPBOro ¥ ETOPOTO POACE.
Hpes1oaoknam, 4T0 HPOKIBOLHET ARTOMAT § BTOPOro pona 3ajaH ypas-
HENHAMH (12.2). JIAg 10r0 agTOMATS [KICTPOHM 1HEYI0 YHKUMIO
Ay, X)=MB(glr — 1), x(0)), ¥(2)) -
Fla ocioBanini 3akona yuKiHoHHposatny (12.2)

Yy =A(B(gle -1 x(0), xt)=4, (gt — 1), x(¢)). (2.3

[lony4nnu Horwll ApTOMaT R Neproro poga, 3Aa8HHLI TOR xe dyHKumel
nepexona 5{g. X) H dyHxunel poixoaoe (g, x).
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Taxnm obpanom, AN KKACTO AETOMETA 5 BTOPOro poNa CYLUSCTBYET JKEH-
BANVEHTHLIH eMy afieTpakTHbil apToMaT R Nepporo pona, GyHKUHS BMXOAOR KO-
TOpOro NOAYUAETCA B pEIYALTATE NOACTAHOBKH PYHKUNH Nepexoaos aEToMaTa §
B &r0 SABHHYTYIO YFKIING BBIXONOB:

Ly (g, x}=Aib(g, x), x).

Jina aansHeiulero H3M0KEHNA NpHMEN, YTO NpOWIBOIEHBE ABTOMATM Tiep-

poro poda [dopayna (12.1)] watuieaioTed asm Mury, a W Cay-
uaff aBTOMATOB BTOPOrQ POJA, MIA KOTOPLIX CAPHHYTES (IFHKUHA SLIXOA0E
Alg, ¥} HE IBEMCHT oT BTOpOF TTEp H x, — aem Mypa.

JaxoH QyHKUHORNPOBAIHIA aBTOMATOR Mypa 3a136TCA B BHpe:
{q(r)=8(qu ~1,x(),
OB O

B oran4ue ot aevomara Muns, emxoanol cHrHan e agromare Mypa 2aen-
CHT TOALKO OT TEKYmEro COCTONHHA ABTOMATA H B NBHOM BHAE HE 3ERMCHT OT
BX0AROND CHrHAAA.

Mexay Monenasdy MinH W Mypa cywecTByeT COOTBETCTERE, HOIBONAK) -
wee npeobpatosaTe 30koH GYHKUNOHWPOBEHHE OAHOTG W3 HHX B Apyroll Wi
obparto. Takoe npeofpasopative NopoAuAST Mapy onHCaHWi JakoHOS dyluK-
DHOHHPOBAHHY, JXKBHBANIEHTHLIX B TOM CMUICGHE, 4TO HM COOTBETCTRYET OHMHa-
ECBAN 3BHCHMOCTE Mexy IxoaHod X n saixognol ¥ nocneaosarensioct AMH.

Coamewjennas modezrn asmomama (C-gemomam), Abctpakraui C-asto-
MAT — MATEMATHYECKEN Wodeih AHCKPETHONO YCTPOifcTBa, Ana KoTOpOro 3a-
JAHE CASIYKMOHE NApaMeTP:

(i24)

g={q,....4.} — MHOMECTBO COCTOARMIA;
X=fx()...x,(t) —— BxoaHoH andasu;
Y=y ~— BMXOAHOH angabiy THa |,
U=, (1)... %, ()} —— peixonHOl andarHT THNa 2;

G:OxX o0 — bYHKUMA NEpEXOa0B, PEANMIYIMUAN OTOGpEKEHHE
Dyc@xX sl

AOxX ¥ — QiyHKIHA auxo,m;a, peanmusyiomas orolpakeine
D, CcOxXml;

A i@ U ~— DYHKUHA BMXONOE, peanmyrmai ovolipadkenie
D, cQwl;

goef —— BATAILHOE COCTONHNE AFTOMATA.
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b

Abcrpaxrisii C-aBTOMET MOXHO NPEOCTABHTE B BHAC YCTPOfiCTRA © aawM
BXOMNOM, HA KOTOPBIH ROCTYNMOT CHRHAAL! 13 BXOAHOrO angaswTa X, W apymd
BLIXOAOMH, HA KOTOPLIX NOARNNIOTCE CHIHANRL HY pHxoaHMx BadiasuTos ¥ {f
(pue. 12.2).

x={ Kelt)... x,ti}l

Pue. 122, MOACHE
L O7IIHM EX00M H ABYSA BRXARMH

Oumenge C-asiamara of Mopenest Muiw w Mypa cocToMT B TOM, WTO OH
CAIMAPCMCHNG peanirtye! Jibe PyHKUHH BHXON0B A, W A, KEOKA2A HI KOTOPHIX
XBpAKICPHA 1A F1HX MOAENEH B OTASIRHOCTH. JTOT AETOMAT MOXHO OTTHCATL
cnenyIemet cHeIeMol yprEHeHNI

qUf + 1) =8(gle), x());
Mey=2(gle), X)) (12.5)
#(f) = A4 (gle)).

Bruaxojuioi cmnan i =X,({g,) BHICARSTCS BCE BPEMA, NOKE ABTOMAT HAXO-
neica g coceomim g, . Buxopnwoll carvan v, = A (g,, I, ) BulaaeTca B0 BpEMA
AEfiCIBHA BXOARMIO CHEHAIA X, IIpH HAXOKDCHNN BRTOMETE B COCTOSHHM g, .
O C-apromana el ke nepeifiy k agrosaran Munw aam Mypa (¢ yuetom Bo3-

MOKITAX CARHI OB BO BPEMEHH Ha OAHH TAKT), TaK K& KAK BOTMONRHA TPaHCHOpP-
manmMa agioMaTa M b asTomaT Mypa, u wacGopor.

12.2. Liasaisnmie M3LICH ORNCARHE DafPOBLIX ARTOMATOR

B WAH O Ga dysrumel Nepexoaos 1 BLIX0A0E (5
1 AY B HACIOALCE PPEMA RBEASARIOT NBA KNACCE ATMKOB — HAURALHBIE FIBIKH H
cranpgapiibie, HIH SETOMATHWE AIWKH. B RauanuHeX AILIKAX  SRTOMAT
OIIHCHRAE ICA 1A POREHEHISEKOM YPORHE, T. . YHKLIH NepeX0Oa0s 1 BMXoJoB
o0RUHO B UBHOM BHAE He 32a8HL. [Josesenne apToMSTa ONHCMWEBAETCA B TEp-
MIHAX BXOMHHX H BHXOAHBIX NOCHeNOBATENWHOCTE, pearHIyeMmX oneparTo-
pot {10Gpakelmi) HAN YNPasNAomHX NOCHS0BETENLHOCTOH CHIHANOS, BOY-
AICTRYIONUEX 118 OIEPANHOHHENN 3a8TOMaT, B asTOMIETAMX AamKkaX NoBencHHe

297



3 12 M INCLUR H RGN T ORI WO

ANTOMaTZ [ANAETCR TYTEM ABIOTO 3A1AHHA yramil Iepexoaoh 1 seixonos. Cpe-
W HAYA MK FIHIKOR CCAYET BHIMEAHTL NIGIK PETYAAPILINX REAPANEIRE AT pr
COBMTHI AThik NOPHIECKUY CXEM ANNOPHTHOB, ATLIK rpat-cxem ANropHTHON.

Pace ADIPHM KPATKO RILIK PETYNAPHMLX BRIpKen i anTeGpw cofiriil. Jina
3A7AHACL ? KOHEMHOFO MHONecTEa Bxognbx Syks X =fx, .. v,} peryaspioe
BhpINE] | ge 3ARACICA ChEAYIOWHM 0BpaioM. Ta Mot pocima Ik perynap-
HBIX BEP® Metill HCIIONLIYIOTCA TPH ORepatMi Hal coOhITHANS {/\pe GuHarmbic
H oAlld ¥y aphas

1) A B — by (M3 bIC x

2) A | — yMHOMEIHE (KOHKM CHAMA),

3340 - mepanma (oGotnadaelca 1akme A ).

Brap #enye, noctposiioe wi Gykp andamnra X #l W3 CHMBOROE vlkpaii
ofLEAINL 1THA, YMIC H HTep © HEIH COOTREECY RYICTIMA
olipmion SapYIAmMK Chofok, 1XIHBACICA PErYAPILIM RLIPIKEINEN B andsnmie
X. Beaxd perynapHoe ssipaacine R onpensnser Hexeropoe colkime 5 (5 11o-
fyuseical B e3yALTATE BLINONHEHHN BCEX ORepaLiil, RXOZALHX B BLIpMKEIHe
R). CoGet ua, onpenenaesibie TAKMM COPA3OM, HITMBINTCA PEryIAMILIMY Cobr-
THAMK L3 andasutom Y. Hpyeamu {H, PECYRRPIbINT COft 1 1EK3LBA-
erca cofRATHE, MONYHEHIDE M1 HCMEHTAPHBEX COBWTHI {OAHODYRBEHIIX CIKB
X, ), HpuMEHeHReM KOIICUHOIO HHCNE Pat olePALHE JHIBIOHKITHH. ¥MIMKCIIHN B
urepausi Hlanpusep, v andarare M3 ypex GYKB X, 3, Z PCEF YIAPHIOE BLIPKCIHNC
X{xwv ywich{pv ) 1anaer perynapioe coObITHE, COCTOMGE WY BUEX CHOH, KO-
Topble vd iMHalorca GykBoH X W 3axaHIHBAIOTCH Bykeod ¥, nad z. Pery aapnbie
€00LITHA ) TONLKO OV, NPEACTABHME] B KOHEYHLIX ARTOMATAX.

llyml,: HEOGXORMMO ONIHCETD ARTOMAT, BRIRAIOLLME CHIHAN G, BCAKKE past, ko~
FII8 VIPOMNONHT iiberiel e Bxoauoil Oykesl ¢ X, 1a ;. Jpyrwsm caoeami, cir-
nuUl G, LIWEeH BMARITECH B OTEET HE M0DLIE EXOMILE NOCACAOBITRNBIIOCTH,
koY’ 6cA NOCNEAOBATENBHOCTHIO X, X; . Bpata winobble BXOIbIE NoTHEORL-
TEILIOCHL, » (POPMASTHIYEICH BCEOBLUNM, WIH YHHBEPCAIIMIEIM, CODLIIMEM, LOCTOR-
OM WY B. €X BOIMOKHBIX ¢i08 B andaBHTe X.X,. Takoe coblTHe JammcLfacTca
kax {3, v'v;]. Torns cobere S, , B OIBET HA KOMPOE WEKCH BLENIRA LA CHFHIL
), . GyAETOMMCHBATLCR PErYIAPHMM BUpEREHUEM: §, /6 = {1, v Xy} Ts.

Faccl 01pHM  Kparke AIWK OIMMCCKHX cXeM amropurdos. 13 19531,
AL AL I 08 ApeanoAHa JATIHCHIBATE S1OPATME B BHIE KOBEIHM CIpusiem,
COCTORILEG M3 CHMAONOB OTIEPATOPOD, NIOrHYECKHX YCNOBMIT W BEPXIHX H HItK-
HHX CTPe) pK. KOTOPHIM PHANCAHE! HATYPANbHLIE YHCIE.
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Ry

{lopanox sMNoAHEHWA OnEpaylil B ABTOMATE ONPenRENASTCA NMpOZPAMMIL
{HuH sscponpuzpasaol), npeactasnmiomell coGoll coBOKYNHOCTE MUKpOONEpa-
LML B NOFHYSERHX YenoBHil,

Mon wwkpoonepayued oShiap0 NOHUMASTCA MeMeHTapAMH Npouece nepe-
patoTkd HHpopManki 8 oaHoH w3 vacTell apTOMATA, TPOHCAOANIWME 32 BpeMA
rakte paborm aevomara. [Ipu srom ycrpolicTRo ynpasneHus empaSarupast
YUPABNAIOWAE CHIHATLL, KOTOpule obOZHauUM cHMBotom ¥ ={v,v,,..., v},
X BenouncHuA MEKPOONEPALUNH MOXeT HADYIIATECA B JARHCHMOCTH OT YCio-
eHl, 1y £ TeoM Z={z,...2;}.

Fafeh NVPHTMA, BHNOAHEHHAR C YUeTOM BHIEHIWIOAKSHHONO, HAALIRAST-
A doctNeckol cemolr arcopianma (JICA).

JIOrHUECKHE CXEMP ANTOPHTMOS YAORISTEOPAIOT CREAYIOLHM YCHOBHAM!

1y copepxat ok lrauaILHEN ( v, ) 4 aaMH KOHETHHIT onepatop (v, )

2) nepen iepaiIopoM ¥, K noche ONepatopa v, CTpenox SMTe He nonKNio;

3} pcren T KaAIE IO HNECKHM YCNOBHEM BCETA2 CTOHT BEPAHAN CTPENKE;

4) pe CYMECIBYST NBYX ONHHAKOBLIX (¢ OZMHAKOBMMH UHPPAMK) HIKHHX
CIpeneK;

5) ana kwracH HuRnel cTpedky Aonxna Guve o kpalinell Mepe oava co-
oreetcreyioman e (¢ onpnakosoit yudipoil) sepxHan cTpenks;

6) wia kaacholl pepxHedi cypedkH ponikHa GuTe TOFHO OZHA COOTEETCT-
BYIOIGAA Cl (¢ amiaxosoll imdpoil) HiokHa crpenka.

OMHCAIIIE IKIBEACHHA DBTOMATA © Momalbio JICA NOACHHM Ha chenytowem
npHMepe:

1
v,z Tw iz, %v,v,z, ‘f‘w iv,v. . {12.6)
Iva JICA WMeeT OIISpaTOpH HE4aNa H KOHLA (v, W V¥, ), METHL OMEpaTOpOB
(¥ ...¥ ) W IpH OTHUBCKHX Yoroesn (Z,, Z;. 23 ). Hauanwsomy oneparopy co-
CIBE1LTOYET MEKOTOPOE MAMANLHOS COCTUAHHE BETOMETA, NPH KOTOPaM HIKAKDE
MUK[OROTIEIGI He BLNOANAIOTER. Ecnn 8 HauanbHoM COCTOAHHN Ha NepBLil

BXO/T YC1poAcIBa IipHaeT CHrHan, pasHuil eammue (2, = 1), To ycrpoiicTeo ne-
Peiingl B HOROE COCTOMNIME, B KUTOPOM BWIIONHAETCS OnNepaTop ¥, — nepputii
CIIPARa FUCHE JDIHHECKOTO YCIOBHA Z( , B HATEM MPOBCPAETCA NOFHYECKOE YCNo-

1

ene z,. Lenn we z, =0, 70 BLixoaHM no pepxrei crperse T w exoanm o Hux-
nell crpenke © 10 ke GAGPOR Ba NpoBEPKY NOTHYECKOND YCHOBHA 2,, MUAYA
BhiROMteHHe aneparopa v,. Ecaw 2, =0, 1o nepexoaid K BHINIAEHHKY ONepa-
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Topa vs. Ecntt e 2, =1, TO BRMONHAIOTCA ONEPRIOPH ¥, W ¥, W NPOBSPAETCH
OTEpatop Zz,; 6N I, =0, TO OACPATOP v, HE BLINONRAETCA, MPOHCXOAWT lIepe-
XOA K oniepaTopy v,. THoCne BHNONHEHHA ONEPATOPA ¥; NPOHCXOAHT TTepeXoi K
KOHEHHOMY ONEPATOPY, T. €, palioTa AHCKpeTHOrO YCTPONCTEA JaKalt HBaeTCA.

Jpyrofi palHOBHANOCTRIO ALK, nqsnunmomeii ONHCHBATE JIOUHUSCKHE
CXEMBI BATOPHTMOB, ARIRETCH RILK Jpagd-cxem arzgpunivos (NCA). Tpadecxema
ANrOpHTMA — OPHEMTHPOBARRLIT CBATHH [ pad, ConepRALH ONHY HAMAIHLIYIC
DEPIINHY, NPOHIBOILIIOS HHCNO YCIOBNBEX H OHEPITOPNBIX BEpLIHI H LAY Ko~
HEURYIO DEpPUIHHY.

KoneyHad, ONEPaTOPHAT H YCIORHAA BCPUIHIIN HMEIOT 110 OIHOMY BXOj.,
HAUAABHAS BEpPUIHHA BXOAOB He Hueer. HAqanbuad W ONEPRTOPHAR HEMBANK
HMEtOT 10 OAHOMY BBLIXOJY, KOHEYHAA BEPIMHHA RWXOI0B e HMEET, YCIOBIAS
BEPUINHE HMEET ABA BLIXOAA, NoMevehtsx cHmBeoaamu 1 1 0. I'pad-cxema anro-
PHTME YROBHETBOPACT CHERYIOTMIHM YCROBHIM:

1) ex0oast H BRIXOAN BOPU HE COBAHARIOTCA APYT € APYTOM C HOMOUILIC AYT,
WANPARNEHABIX BCEraa o7 RHXOAA K BXOXY;

2) kAl BEX0) COEIHHEH TONBKO C 01 IHM EXOSOM;

3) moboll Bxoa coeaymReTca no kpatined Mepe ¢ OAHKM BLIXOOM;

4) moGan sepiwnHa rpada NeRHT 10 KpafiHeil Mepe HR OAHOM NMYTM H3 Ha-
4YaneHO K xoHeYHoli BEpLIARS;

5) B waRN0H YCIOBHOMH BCPMUMIIC SRITHCHIBRETCA DJHI W3 MEMCIHIOR MHD-
RECTBE NOVHIECKHX yooewl £ ={z,...2;}, paIpeiliacTcy B PAGIHYHLIX YCHOD-
HUX BEPLIHNAX 321THCH OAHHEKORKX IIEMEHTOR MHOKReCTRa 7))

6) B KaXOOH ONEPATOPHON BEPUIHIE IBNMHCBIBAETCE OARN WY HIEMEINOR
MHOXECTER onepaTopas F = {v) ...v,} , pRIpeibacTca B Pauivulibix ONepa ropHEEX
BEPILIHHAX 3ATHCE OAHHAKOBMX NEMENTOB MAOXRecTEa V.

Ha puc. 123 ppeacramnena rpadr-cxema ANropHIMA, ONHMCaNiam BLIpafesn-
es (12.6). Sheik TCA nenonbayeTcd od9eHs HACTO NPH OITHCAHHH AMFOPHTMOR
(YRKUHOHHPOBRHHA K3K caMOTO Un(posoro ARTOMETA, TAK H OPOTPAMM, Bbl-
NONHAIOUMX TO HIH HHOE geficTBRe.

TlpH PPOEKTHPOBAHNH PAATHYHBIX Ye1poiicTe DBM oluriio wonamsyed co-
OepicmeILple ZXOf-CXeMI AR2OPNTIMOG, KOTOPHIE ONHCMEMOT He TObKo dop-
MIIGHME ANSMEHTL], HO H HOTHUECKHE YCIOBHE H MHKPOONEPILHH B CONCPARTER:-
Hex Tepuuiax. OctOBHLIE DPEBHNE  ELNIOMHENH CONERRATENLHGLIX Fpadrcxem
AWOPHTMNOB H TPONPAMM, KOTOPRIE CTYACHTH PAIpaaTrBRIOT B MPOLECCe BLne-
HHA Kypeoeott paborei, npepcraenctsl g cooteercreyompx 1'0CTax. B kavectre
HAOCTPaMH Ha puc. 12.4 npeacTantesa conepaTenchas rpag-cxeMa aaropHTMa
onepaLH CROREAHA YHCEN, NPEICTARICHILEX 1 Gopue ¢ dimchposaiHoil sanwrol.
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Puc. 123, 1 pavrexema
Al opIE

Pur. 124, Comep N P
ONCPaLING HHOSA € i ¥ ]

11.3. ABToMaTIbIE A3LIKNA (AN 3ANAHAN ARTOMATALIX 0Tobpaxennii

Cpeph ABTOMATHBIN AILIKOE HaHOONEs PACTPOCTPaReAl TalNHLL, rpadm 1
MATPHILET 1IEPEX0A08 H BLIXONOE.

Tatunupa nepexodos (sxixodos) npescTaenset coloil Tabmaly ¢ DpoHHLIM B0~
JOM, CTPOKH KOT0pOH HYMEpOBaHE BXOMMBIME GyKBAMH, 3 CTONGUL — COCTORNHN-
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ey

s Ha nepecevetimn yraieibagtoa COCTONRME, B KOTOPOE TISPENOAHT ARTOMAT (B Tab-
THLE TEPEXOROR) HITH BRIXONHOMN CHrHAT, REAKIRAEMbIH HM (B TAIHUS BANOIOB).
Onncaupe paboris apToMaTa MHAH T26AHUAMH NEPEX0IOR H BHXOSOR W~

MOCTPUPYETEA HA NIPHMepe ARTOMATA 5

5:0xX >0 MOxX T
L] T Lil i} 972 94
n Iz 1 Iz * 5 L4 L
] L 9z ] ¥z Iy » i

Ha nepeceqeninn crondua g, W CIpoxkH X, B Tabave NEpexonon LIARAICA
cocTosHne ¢, =8(¢,.%,), B KOTOpOE ARTOMAT NEPEXOAHT I COCTOHHMA ¢,
noj NERCTBIEM CHIHANA X, , A B TAG/HHIE BbIXOAOD -— CLO1BETCTAYICIHIT T1oMYy
flepexolty BbXOAMOH cHtvan ¥, = Mg, . x,).

Heorna 1ps zamanw ron Munu TYHOF GUTY COBMELLIEHHY M ral-
NHUY Nepexoacs W BHxX0N0s, B polt HE nepeceqeHun 0uA g, HETPORH ¢,
ANHCWEBINTCA B BHE G, / ¥ chefylomee ¢ H BhiL W anlxamro

cuimian, Tax, U a8TOMATA S, HMEEM CRENYIYI0 COBMERHHYIO TAlNMLY:
§:10xX >0, 0xX>F:

% g1 hil
i L ol @in
D alwn L T4

Tak kak 8 asToMare Mypa Boxon0H CHIHAN TBRACKT TOMBKO OF COCIORHHA, 91~
romar Mypa 3anaeTca onHol omsesemio TafinticH nepexonos, B KOTOPOH KKNOMY
e cronGiy NPHIMCER KpOMe COCTOAHM 4, ewe | Buxoanoll chrnan y, =Mq,).
cootrercTByiommi oMy cocTonnmo, [lpavep TAG/MTHOIO OfHCIHKL ABTOMATA
Mypa §;

8:0x X >0, h: 0¥

¥ » i) ¥z ¥z
L7 4z gy T4 s
X 2 L3 kil 93 s
X2 9 Iz 92 L] T

JInA wacTHUITb ARTOMATOB, ¥ KOTOPBIX GYHKUHH & HAH X onpenerens He
AnA Beex map (g, X, )€ x X, Ha mecTe ReonpeaefiecHILX cOCTOAHMI W BbI-
XOMHEIX CHIHANON CTABHTCA IpKepK.
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YacTo ABTOMAT 3883107 C 1IOMOLILIO Zpadia asmamama. ToT msK yaoben K
Harnazed. [ pad aBTOMaTa — OpHeHTHpOBAHHEI rpad, BEpIIHHL KOTOPOrD COOT-
BETCTRYIOT COCTONHHAM, A AYPH — NEPEXOaaM MENUly HHMH. JTpe Beplumib rpadra
BHTOMATA ¢, H ¢, (HCXOANOE COCTOAHHE H COCTOSAHE TEpaxOnd) COCHHHAKTCA
nyvoil, manpasieiniol or ¢, K g,, SENH B aBTOMETE HMEETCA fiepexod WS ¢, B
q..T.e ecni g, =8{q,.x,) npn vexoropos xe X, Jyre (g, ¢,) rpada ap-
10ME13 TIPNHUCHIRAEICA BXOANDH CHTHAN X, W Bxaanal corwan ¥, = Mg, X, ).
1Ipn vicatim as1omata Mypa B Buae rpada PRIXOARON CHIHABN ), RNHCHIBIET-
©A BHYIPH BEMHNL g, Win panom © Hell, Ha puc, 12.5, g, & npusenesisl rpagiu
amiomaron §, n 5, . onMeminibex pance TaGranbmM chocoGom.

Pite. $2.5, | paod amoeizi o

JrrBoll apyosaT MoaeT GrTL 238aN © NOMOWLIO Ipadia, Ho Be BCAKHIE rpady
8 andpaninax (), X, ¥ jagaer apromar. B rpade armoMaTa we a0/0KHO CYIMECTRO-
Balh JIBYX AYE € GAHIIAKOBLIMH BXOJUBIMHA CHIHAAAMH, RHXOIATIN H) opHoll W
o e sepirHnb (Y OAHOIN H).

Huorna npamenteTcs criocof sagaHig aBTOMETS € IIOMOMMO METPHLIL e
pexanos H BEIXOAOS, KOTOpas Npeactamniet colod Tabnuly ¢ pBYMA BXOAMM.
CTpoKH 1 cToAGLE TAOAHLB OTMEHEHM COCTOARHAMY, Ecni cymecTeyeT nepe-
XOIT 113 COCTOMINA ¢, Nop neficCTBHEM BXOATORG CHIANE X B COCTORHNE g, C
ehi/ntcH BXONIOI 0 CHINANE ¥,, TO HA NEPECEYSHHH CTPOKH ¢, H eTaIGLa g,
annclisaeIcs apa x, 1y, .

Jlis aprorara Mypa #cnonbzyeTes MaTPILE, CTONGUM KOTOPOIT OTMEYEHE!
BRIXOAMBIMUH CHIMANAME ¥,, 8 HA MEPECEHEHHH S8 CTPOK H CTONOLOB YKAILIBa-
WICH [ONBRY BROTIBE CHITIUTN X, .

{iwwe 1PHBSACHLE MATPHIE! MIEPEXOAOD H BRIXODOB AN paCCMOTpeHHBIX
pance apToMaios §, 1 5, :
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FaccMOTpM HpIMe] COCTARTEHNA | pada ARToMal4.
Mye1b 2agaie exvropoe yerpoicreo ¢ suae 1abmus 12.1.

fFatauna 129
LT Yo
] Y L

[1)

i
i
|
i

(1
4
n
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]
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!
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[} o=

——— =TT S
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B tatnwige 12.1 TpH niocneniive valopa He HMEIT BHXOTHOID MAYEHIN,
T. €. BRIXOAB He (IIPEEnetnl.
P PHM T HO Bxoaibie alope! (pHe. 12.6).

I}y xx3x; =000, Dromy tinGopy COOTBETCTBYET HAMMIBHOE COCTONHHE {fy,
KOTOpOe He MOIRAO HIMENRILCA, qTo oTolpawaerca Ayroil, Mbixonmwedi 1 axons-
el B gy

2) xx3xy =001, Cocronnme yerpoficTea Metercad Ha g,. JnatHT. IpOBO-
IMTCA JYTA OF €OCTORIIHA iy K COCIONAMIO g, H Ilomevacica nabopom U401,

1) x,x,x, =010, Hoboe cocToaume olo3anuM g, . ANN w0 COBNHHHM ¢4
H g, Ayroil n ofo3navnm ee nadopom 010,

4y x,x, % =100, Nepexon B cocToRnre ¢, , KOTOPOE TAKKE DLUIHIAEICA DI
Beex Npeaupyo. CosMnaM gy H ¢, Dyroi, orMencrnod aGopom 01 1.

5) x,%,%, =100, B 1aGimie d10my sxoauomy HaBopy COOTBETCTRYIOT ABA

uabopa: ambo 111, o 000, Yro tomeweno 3sezaoaxoii *. Han olpeseneio-
CTH MOXHO YTOGRHTS, 410 BWbpan nabGop 000, T, . BOIBPAT B MATAILHOE CO-
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12 £, Condunsnus asmoxamos

CTOAHHE. JHAYHT, HARO OTMETHTE AYTY,
BXOAMNYID H BRXOOAUGYI0 H3 §, SIS
nadopos 100.

ABANOTHAHEM 05pEN0M HOCTYNAEM C
OCTALHEMH BHYTPEUNIMH COCTONHHEMH
s Hre gy B PEIYNETATE Wer0 "‘mqu
ORCHUAISBHEE  Fpad  PepexoAcs A
PACCMATPHRACHKH O ABTOMETS (pHe. 12.6).

Ha ocuosatmw rpafa asromara
MOMNHO COCTapHTs TaliHny Ikpexonos
{raba. 12.2) win ralianiry BRx0N0s.

CocTofHHE  aBTOMEND, ReplipHa Puc. 12.6. Fpad nepexoaos x Taba. 121
rpaba AN KOTOPUFD HMEET TOARKD G-

XONAIE Ay1 o, 160 $e gMecT BXO nyr, uazh nepexoosujus. B takos
COCTONNHE IKHTAC I HENKIN, W1 HETD MOMKHO TOARKO BHITTH,

CocToRnne ahioMETa HILIBASTCA NOGHIM, €C/M COOTBETCTEYIOURAY BepuuH-
HB T At HE CONEPAKHT BCXOREILK AYT, HO HMEET XOTY Gl OAMY BXOAMILYIG LYTY.

Hioauposanine s COCI0NHWEM HATHIBASTEA TAKOE COCTONHNE, KOTOPOMY COOT-
RETCTRYET DEJKILHAA | padha, 10 HMSH0UAN KaK BXONAIUHX, TAK H HCXOBALMHX YT,

‘Taxeme ofipatoM, ¢ NOMEILKGO Fpados a6CTPAKTHAS MODENL RTOMETA 3any-
CHBACICA B RHIE HEKOIOPOI'G DPOCTPAHCTREIHOND oDpaXeHHs, KOTOpoe no-
MONAET FPH PELIENHE 30ARY AHATIHIA HIH CHHTEIa.

Jhofioe prsdiHeie MITORECTER cOCTORHIHA BRYoMaTa Ha PAA NOAMHOXECTE,
OOLENMIOIIHX HERGTOPYIE COCTORHEA, MPHBODNT K MONNTHIO

TaGnuua 122

¢ Bxoss
o0 [ [ oI 0]
L Ta g L] i s Fo
__a ] e L] L+ L ]
4 iy L] 2 9 k]
A bo h L LI L2l

12.4. Coeanuentie asToMaTOR

Cylnec raytor pecko/ibke 0CHOBRLTX ¢Nacofop coenReRHA ARTOMATOB,

iy How  coed arTomzToe S, W S, npeacTaEAeHO Ra
pre. 12.7, . Hveerca ofiluwii exoatol andaent X 1 HexoTopoe yCTpoiicTeo ¢,
ofuenanmonies Buixoats asTomatos p: ¥y xF; » Y.
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12 Memonine i R ¥ gy

ABTOMATH 3aRaHM;
Y=
20 %) 81 =10 X1, 30}
¥, ={QI.X.,Y2.51,?-:}-

B pesyabrare ofbe\HHEHHSE TONYYa-
eM nosmil anvomar S={0. X.Y. 8 A},
ANA KOTOPOVG 3AAaHE CASHYIOHNME ilapa-
METPEL:

MHOKECTRO  cocvoRumi O =¢) x (),
08pAIYEICA HY BCEBUIMOIILIX AP COTTON-
unii  asTomMaroe S5, W S,. re
O=lg, G+ G N €Dz £ 5

sxonmol andwmrr \,

sbixonnol andasnt ¥ =o(F, x 14 );

dynkunn nepexcnor oupeneinercd apasinom  8(q,,. ¥, }={8ly.. ¥, ).
Sylgur ¥, e X, €N 2

dynKusa BEIXONOB otpenenseIcs NpaBWIOM M4, X, ) =@h (g, ¥, ).

Puc. 32,7, Coensicrine aniomaion

a'_‘('?uzox,})-

Mycte ama . Coes ax 1A ", I CIRey Ol
Tabouuamn:  TeBma [2.3 — 8§ ={B,X.1,8 A}, rafmuna (24 -
S} ={("XJF116|‘}"|}‘

IaGaina 123 Yabauica E24
b b [ h 4 o
Al LY LY YA . X ey e f)h
*g v | B | B 1 aftt | afn

Dy 4 BEIXOM0R B O0nes Ol cXeMe n

Tabanwge 12.5.

Mony:aem cneaywonyii peryapTHpyouait agromar § = (L X, . 8.4}, nan
KOTOPOFO
Q= 8xC={(b,c,), (b, ¢y htby e h Bk (dy, ) (B, e =gy g5}
X={x. 5}

I’={y., yhyl}‘
Drynkua nepexonos § = x X — O 3agpeven Tabamed 12,6,
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12.4. Cosdunemne atmanamod

TaBawua $25

# ¥
" N Y2
¥ ¥ ¥s

3aece, Hanpumep,  Blqy, %)) =8}, ¢)), )= (B (b, x,), 5,05, 5 ))=
=th.c)=9.

TaGauna 126

kil L) 1 Fu s k3
] ey ey L) byey by L)
\ by byey Bycy L ey Byey

DynruHs Bpxon0s A 38aaeTed Tabnnuel 12.7,

Tatanwa 127

. a T2 Ls] k] i 9e
i L4l ¥z ¥z 3 Y1 ¥
L »i ¥z K ¥z p]

ek, nanpumep, gy, )= hi{by o)y X )=y (By, ;) Ayle, % ) =
S R LT
Hocaeooamemnoe coedmweiue NEYX METOMETOR NPEACTARNeHD Ha pwe. 12,7, 6.
B rrom ciyuse nepewii anroMaT §), mopolf amoMar 5 , T, &. BUHONT NEPROTO 8-
TOMATE ARMIKITCA BXOAOM BTOpOr0. PEsynbTHpyIOwsM AETOMETOM MOCNEIOBNTE -
Horo coestishin S, w S, Gyper aproMar S = {0, X, ¥, §, A}, ans kotopore
O=0 =0, mw Q={q, =(qu: 9u2) | du EQDQ-:! €thl;
X=X,
¥Y=F;
ynKUBA NEpEXono:
s{qnhxr)= (5|(‘1-|’J‘;)'5: (‘fuu!; A'Z(?uhx;)))t Hau
B % XY = (B (L %K), 5200y %My (2 x XN);
PyaKkumwn Beixonok i
5‘(%-";)=1:(‘1.1-3-1(‘I~|-3;)),m MO %K) =y (@ ¥ (2, x X)),
B KauecTHE VPHMEPE PACCMOTDHM T Ko ABTOMATM 5, # S,, JaDAHUME
Tafumuasy 12,8, 129
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12 Me

chirt ERICINNR o

Fafarita 128

TaGavia 129

& By A iy et}
T LYES hivy Il ¥y oy edn /¥
X2 v | M | RIR By ol | adn

PeaynuTHPYIOWNHM BRIGMBTON NOCSAOBSTENLHOTO COSTHHEHH RRTOMEI OB
5, u §, fyner anromar §, aia koreporo
@={th.c )l by hthy e hibpoyh (b (b B ={g 4 )i

‘rs{‘rl!xz};

F={n st

Tynxuma nepexonon § ampenenrercs Tabannei 12,10

Lannua 12 W

L]
xn by
g e,

_ M k13 Ta 1
e ez b My,
___~"'r": bty by By

‘Ineck, HaNpHMep.

By, 2y ) =Stk o o0 = B (. 4 kBt A xthy -

= (b Bty N =th.cr =4,

@yHKUHA BHXONOK & oupenenserca rain. 12,11,

Fagapus 1211

lhl

% LA G4 g
X » Lk ¥z " ¥ LA
* LTS S T 4] ¥a L] ]
Inece,  wanpumep,  Agy, X )= M(by, 6p) 2 ) =R (0 A x Ay x )=

=306, Y1) =01+

Coegurierine apToMaTor ¢ oGprinoli cemsio npeacTasnelo wa phc. 12.7, 6.
B 3roM cnywae asroMamw S, =10 X, 1.8, M) n 85, ={0,, KL 1.8, 0,0
Hueercs Hekoropuil dyHRMHONANLNET NpeolpasoeaTent v, Amsownilcs ap-
ToMaroM Ge3 maMATH, kolopbiil peanmyer oTobpakenne ¥ X xF, - .X,. B
IOM cAy4ae, Mo kpafitell mepe, olMn H3 aBTOMaTOR S, WIH S, nomken Gk
asTomaTom Mypa, Tlycts §, -— asromar Mypa, y kotoporo T = L,(¢,). Toria
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12 4. Coeduneuur aamomantos

PEIYAETHPYIOUWIMM BETOMATOM TAKONO coeaMHenns ¢ obpatholl cemakio Gyaer
wosnill asTomat S = {0, X, ¥, 5, A}, ana woroporo

O=0x0; 2{g, = (G Iw2 Ju € B 9wz = 2 };
X=X;
Y=K;
dynkums nepexonos:
a(qux; )=(3| (qulvﬂ‘r;: lz((h-: )))‘8! (qUZ’ll(qnl’f(xp A".l(qul ))))s
Han S % Z) =8 (0 » 1(X % Ay (@00 B3 {0; x A (@, x ¥(X x X, (2, ;
PYHELHN BLIXODOB:
Mo X, )= 21 ( G 1% X2 (9 M),
uin A(Qx Xy =k () XX %2y (O )
B kauecTve [PHMEps paccMOTpHM 6a sevomara: 5, ={B, P.1,5,,4;} »
8 ={C, F.V.8,.0,), koTope sagant abniuasn 12,12 w 12,13,

TaGanna 12.12 Tabnwma 1213
i— A by by i ¥
}__ LN B dyy Bofy By fve <) Cy
i | win ] Ain | Wik » o 1
¥ € £y
Y1 ) hal

Wynxrmonai ikl peofpaonatent ¥ 3anan Tabnuueit 12.14

TaGitnun 12,4

] Ay X1
L] 1 Ll #
it} P2 Lt Py

Pesyanmpyrounm aETOMATOM COSTHMENHA © obpaTnolt cagauo Gyner as-
TOMET A';:{Q-X'r'ﬁ,l}‘ﬂmmmm
O=8xC={{h,c; (B, (0,000 (b0 W a0 (B3, 008 =191, 92 ... G 13
X ={x, x5, %h
Y={p ¥1, s}

Oynkuns nepexonos &:0»x X — 0 onpenengerca cnefyoiiM ofproM
(ra6n. 12,15
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12 Mentennd (N0 BN t CHNIRENT SUHPOBELT QENTMCITOR

Tabunna 1215

a N % o o
5 byt _ gy L by byey bey
il Aty %2“! ey by ey ey
hil Byey L] byey byc, hyey ey
Jaect, HanphaMep.

g = 8ty ) v )= 18, 8y 10X, A (o D
Sl Ay By I Ay by I = U (B p(xy v DL By (e, A By, 100y, v )=
= (8 (. Y8 (e Aylhe, p (8, 8,0, X = g0y ) = g
Dynkuns sbxonos L:{)v Y > F ragaevca Tabomueh 12,16,

e
LN T L
- "
B 'S |.
_

B m1om ey, nanpistep,
Magy, ) = Miby. oy )= Ay (b, 700, Ao (e ) =
=l (. =ML p )=y

JatGnanna 1216

44

by

Ly

]

12.5. Ciivres YNPABINIOMIErD ABTOMATA

Ho dyasuHaHATEHON} HANATUCHHO OChoeile YoTpoRcTa DBM Moo

YCIOBNO PAISIATE 1A JIBC KalCiophH: onepammmmwie yempoicmsa (0¥} n
ynpaarmosgue yoripoiemed (YY), Oraensnsie 4aCTH onepauRoHnoro Yol poiict-
B3 PYNKHHONHPYIST B OIRACIENHOH N0CTEBATENLIOCTH B 3RBHCHMOCTH O
4ropHTMA BENMINACMOIT opepIEn. Yipamiswiee YorpolcTso No cHraary
onepauyi BulpabaTHBAS] HCODXGAMMBIE CHIHANLL, N0 KOTOPLIM aNyckactcd
BHITGAHEHHE AAAHKOH MK pOcIFEpaUHK. CoBOKYNHACTE MRKpOOHEPaLMi, obbe-
OHNGIUHBEX BATOPHTMOM OMEDAIGIN, COCTARMACT MHKPONPO! PAMMY  OTIepaI AN,
KOTOPAA, 6 CBOIO GUECPEab, ABIRETCH CRATYIOLLMM IBOIOM MEXIY KOMBNICH (Ko-
IIOM ONEPAUMH) H GTICPAIHOMINAM YCIPOHCTBOM (AINApATHLIMH CPE/ICT BAMMY),
NPeIHAIHAYEHIEIM 211n Npeobpaineannin HishopMauyn.



12 5 Cunmes ynpoeanntijede damomcta

Ynpamisiouste yCTpOACTRG COCTOMT WY OTHSABHEIX MOTHYECKHMX CXOM, Bbl-
pabaTeIBAOMX YNPIENTICIHE CHIHANK B 3AMaHHOA nocnegoeatenthocTd. Ta-
KOe YRPaRAMOUES YOTPOHCTEO MONGID PACCMATPHEATL KAk YDpaBAmowMi a8-
ToMaT THiia Mypa wrn Munin.

Yrolel 110cTPOHTE CXEMY YHPIGNRIINETD SETOMETA, HYXKHO 104Th MHKPO-
NperpaMMy paboibl ONEpALHOHHOrG yCTpolicTas, MUKpOTIpOUpaMMa Moxer
GeTe ranang e gane rpad:-cxeuu' (puc. 12.8, o). MHKpONpoOrpaMMa suinoander-
G4 DPU HAMANLHOM Yenoauy H = 1. Yenonus onpensroT nociefosaTeNbHOCTS

1! 1IHA 3] paunii, 1 PHM, KaKk CBAIATL Ipad-cxemMy MHKpO-
o1 paMul ¢ asToMaroM Mypa win Muwin,

Pue, 120, I'pad-cxema micy
Mypa (6}, rpad

{a). 1 poip
P Munn (8}

Jlin antomarik Mypa BHXOANOR CHFNAT JMBHCHT TOALKC OT BHYTPCHIENO
COCIUANAA, T. e 8 MaleM chyuae v=F(()). Thoovomy Kawias OoncpaTophan

THOH Ao MersHRcEae y ¥ maliopertof [ .1 MBYY, 1987.C 1416,

k18|



2 Me ORBCINNR b demeuanon

BEPLUHHA (Pad-CXEME ATIIPHTMA HOMKHA GWTE OTMENSHA CHMBOIIOM MCXOMHY-
TO COCTORHHA a6TOMaTa g,. Ha puc. 12.8, @ cnera or onepatopon JaHa oTMETKA
Fpaep-cxembl, HHTEPHpE nipyemodi kak asromat Mypa. Ho 31HM ormed Kam Mox-

HO NOCTROMTE rpad Nepexonon agromara Mypa (puc. 12.8, 6), rue mepumiamMi
ABARIOTCH COCTONHHA AR[OMATA. 8 JYFAMH — YCAOBHA TIEPCXOAOR HE OUIOTE O~
cToanMa B apyToe. Takisr ohpaton, dy KUK BHX0AOE aBToMaTa Mypa

Vi SV
Fhe ¢, - COCTOAHME BBIORMIA, ndeciicmisagties nupaﬁmky cil A v,
Iepexoil ABIGMATA 111 OO COCTONTHA B IPYTOE HPH O1CY 1CIRH I B

MecRUX yea0BHi (Gerycnoptinii fiepexot) NPOHEXOMNT Mok AeiCTBHEM CIIFXpO-
CHIHANA. YCnoBRWB 1IEPexot IPOHCXGRNT B 10M CAYHAE, SCAM COOTRLICIIY -
uee yonosne z, =1,

Jaa nocTpoenna aromMarn MM ciieslye ) NOMHH L, 410 BREXGAHUR cl -
WAN TAPHCHT KAK OT BIYIPEHRCIO COCIOSHNE, TAK H OT BXOHOI0 CHlnaNa (1. ¢.

yenoena z ) v=F(0 7). Patmerka 1pab-cxemMu ana aeromata Minn weaa-
CTCH HAAME, HeM AN aBroMATA Mypa. CHMBONOR i, OrMCUaN i RXOH nephoit
nepiiuwy Fpadia, creayrnedl 1 waanshol, n BX0U Koneyindl Bepiis, -
XOAN  OPYIHX  ONEpATOpIbIX  BEPIEHN  OTMEMAIOTCR  cHMBoAOM ¢, . [l
pHe. 128, ¢ anroMar Miumr orTneucH CHMROMAMM, B30HMA 8 cwoGrir | o
repexonon aeTomMara Muny noeradan wa puc, 12.8 4. B oastovaiax Masn
¢yl||(|.mu BLILGAOR, HO KOl Ofphin nupaﬁamsmcm:a CHINTABE \|||Kp001|<.1mmll‘i.
CIPeegTca e hopyae
v, Q‘:(Vzt h
' L]

TIE ¢, — COCTONHHE ABTOMATA, CONPIOBOMABICLIES 0CA BbIpalOLKa cHI RN v
2, — NOFHYECKOS YOIOBAE, Clipciciaee sbipalolKy CHIMANA v, 1pi nepe-
AOOE ANTOMATA H3 COCTORTIA ¢, .

B cayuac Gesy O Iep ARTUMATA W3 COCIOANKA ¢, CHipAn T,

ONPENERACTCE TOILKG IHAMCHMEN |, .

Nogre nocrpochia asioMara Mypa whk Muin fynsusoinpossune
YNPABALIOWEra aFTOMATE 1IPCACTABANIOT B BHae THONHL NEPEXONUR H Bul-
xofop. JIng T0ro NPoEoAST XONUPOBAHNE COCTORNKH ARTOMATA HBONINHIMA
KOAAMH, ONpeNeaioT THII H KoAHYECTEC TpHI repak, 3atem no 1abanue ne-
PEXOJOE YCTAHBBAMBAMIT THAWCIIHA CHTHAIOS HA BXOMAX TPMITEpUS, NpH
KGTOPLIX OCYUIECTENNIOTCA NEPEXOnbl; onpenensiar dyHKiHT Koy weiHin
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L i Ly ¥

TPHFrepas H NPOBOAAT HX MHAHMK3aLWO (ynpowenne). [lo naliacuntim

BbIPAaMEHHAM CTPOHTCA CXEMA YNPABNAIOWETO ABTOMATA HA nuﬁpalml-lx
MICMCTILIX.

12.6. JlorHvwecKkot NPOCKTHPOBAHRE YHPARIEHANETS SRTOMATS

PaccMOIPHM METOAMKY CHIITE2A YNPARTAIOWLIG ABTOMATS HA KOHKDETHOM
npHaepe. NpeanonomaM, 4To TpeGyeTcs COMATE NOTHYECKYIO CNeMy Wi
ynpagnetns npposst 3aMkoM. CpaGaThisarie pene 33MK3 NPOHCXONHT & pe-
¥ILIA1E VHEPERHAra 1AG0pS KOMGHHALMH LD (TPEX HI HECITH KHONOK) B
o1 pou ol Ioeaenosal eniocTH. Bosepawenie AT B MG coc
TNPOHEXOHE 1EPpH CPAGAT BIBANME I6EPH B MOMEHT &2 NPHOTIPHBINNN, TuHTes
ABIOMALA HIOBOAHICA B HECROIBKQ '.rralloll.‘

L Argams yehonws 300890, OYeBHgHO, CXeM3 UMMM CONSEaTL HE
I KOMOHIEIIFHOHTIYG, HO H YAROMUHAIOWY10 4aCThL, TaK KAk ETOMaT Bon-
HEN € UOMHIFE» NPEMIISCTRYIOULSE COCTORHHE W 6 JABHCHMOCTH OT HETD peart-
PORNTE I0-PATITOMY 1A O H TOT Xe 8xoaioil curan. Kpome Toro, caeayer
NPHNSIMATL T PACYET 10, TG NPH N04aYe SINTIHRE 1A VIBRTROHHYIO CXeMYy DB
10MA] MOKE] VCERHUBHTECA 8 H1000e COCTOAHHE (B TOM YHCHE H B COTTOANHE
CCPABOHAIDY WIH IEROE NSIUTATHOS HHE, W poro ok H He
wudirn). Elosiosty Jna obecierenng paborocnocoGHOCTH NPHASTCN NPeaycHOT-
PCTH CRPUC Sn IUMBIE B MAHABNE COCTUAMKE 1IDH AKAKOYCHHA MHTAING, & TAKKE
TepiE [y IMEaRELX ofionx B dynRimonHporaiyn. [epexon § payaiLHOE COCTOAMHE
HULRRNE 109 B B UIYURe OTKPHIBAHNA JEEPH (KeM-THEO MY BLIXONALINK), & Npo-
Iecce HaGoY KOG HEGISIBHY YMOM, CIMOLIHM 1IPONHKNYTh 3R OXParigesyro
HRCPE,

Venonumca, Y10 aB10MAT JOMKEH BLILABATL «CHIHAN TPEBOTHY NpH BERONE
neaepitoil 1dipel, Yto BIOAHE MOXCT ORAIATECS NONLITROH NooGpaTe Koa.

Jina paspaGomon aIropHTMA dryHKUHONHPORAHKA ARTOMATA COBSPHUSHHO
necfixONHMG GRPEdETUth MHOICECRIGY XO0RBX CHAMEAR0E, SHXOONBLY CHIHGRDS
B UBORCCCHIAE VO Hepexodu GAMOMIG 3 6ONE20 COCMORNUR ¢ Oppros.

Muoxecrno exeanux curnanos fx}:

vy cheian seenctingil npoewnsnoll F-i LWappe Kona;
¥y enriton BRegennoll npasnitsioll 2-H uwdptl Koxa;
vy — cHrban Brenentol npanHbHOH 3-H undp xona;
Xy - CHTHAJ, DIUBYAOLIMH € ABEPL OTRPLITAR,

* Lipacp crpu oronten 51 Epeio

]k



12 Mmoo s oy

BxoantiMH cHrianaMn MoryT GuiTe CHIHANLL, MOCTYRBIOMINE OT MoGoR H3
10 xvonox. Jna npocToTsl NpuEHMaeK, HTO ABTOMAT PEarHpyeT HEOHDPaTeNnbHO
DHILE A NEPEYHCIEHILIE CHI HUILI.

Muoxecrao BuixoNnpx cHrnanonr {f}):

fi — CHUTRAN, UpHDOANIGHIT B COCTORIWE #OTKPHTO» pene aMKa {npn
Fi = 0 cunraem, 1o aB1OMAT 18 PAIPELLAET JAMKY OTKPLIBATLEA),

fi -— 4CHTRAN TPEBOTHY. O MOXET BOIBYHAATL CXEMY 3ATYCKA 3RYKOBOIO
repepatopa (NonpocTy ropops., RENOWTE CATHATHHA DRI,

MnoXecThO K01 HUECKAX YCAOBHA nepexonon {I,}:

2z, —— HpOMeN Jin LHE e v, ?

Zy, - Qpomen i eI ¥, 7

2y — Npolien fH cHrian v, ?

7, — OTRPLITA 1 anepL?

Benny cMesvaHoH CBYIHN MEXIY YCIORHAMH H BXOQNHLIME CHUHANAMIT GY-
JIEM CAMM YCHOBHMA 0GOTHAMATEL TAK Me, KA H BXOmMble CHrBAL! {x,} .

2, Paspaborka NTOPHTHE $YHKRBOHHPOBMIHE ABTOMATS.

AnropHvM HYHKIHOMIDORANKHA ABTOMATA BUQTHE NANATEN: BEPTXUA B Co-
CIORHC OTKPLITOTG TAMER TIIONCXOOMT B rOM W TONBKO B TOM cAy4ae, KOvVIA
BBSHCHET BEPHIIE LHgPR KOS

Beepen onepmnropst, X010pHie norpeGyIoTCA ana 3AINICH 20 opHIMa:

¥, — KHIOETE BBOAA CHrhana 1-il nHgpe Fona;

v, — OXHAITE BROAE CHITAAA 2-H IMd)pE1 kona;

¥y —= OXHIATE BBONA cHINANA 3-i wndpel kopa:

v, - BblaaTk BEXOMIONH ciman £ =1;

v, — BHOATH RLXOMIGH wcHIfad 1pestinr f; =1,

B pancseiities CTAHET ACHY, 2AMCM ONEPATOPE V). ..., ¥V, CHPEARNAIOICA
cTome crpanpoil, ke nepanitl parnan, GopuMyIHpOBKOH.

Beuay npoctoTe auropHrMa Hepelifiem cpady K coCTOdHHK £10 rpad-
cxemnul (I'CA) Gea POITPOIP 1 (puc, 12.9).

Oneparapel vy,....v; YKEZLIBATOF HA €3ABHCAHHC? DETOMATA, T.&. 0KM/43-
hHe esoma owepennoli midopmsunn (pre. 12.9 — rpadrcxema anropHime
PYHKIHOHAPORATIHA AKTPOHIOND HIMKA).

Hpuwsedanne FCA pe oIpaiger IKPEXoL aBOMNIA B BRHUTLHOC CULTORNHE HI IR0IpE-
BEHCINEOIT CUC MORIHN,

3
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Puc 12,9, | prf-cioma
LT OYFTRE 43 1IRAKIIHPO-
RAHA )]IB’KIWININ(I Janea

3. Cawre) RRPPoRoI ¢ aBIOMaTS.

CHITE HPORITHILA 110 OHOMY H3 ABYX GAPHAHTOR.

Cuures asvoMara Mypa.

B ei0iBercTBHM © 1eM, ST0 BLIXOMION CHrHan B e Mypa 1
O OF COCTONITHA, MO HE J38HCHT OT BXOUHONS CHIHANA, BHIGAHHM OTMETKY
T'CA no eneayromm npashiam:

— CHMBOAOM ¢, OTMEHBEM Bepiinik «Havanos u «Konews;

—= OTMEYRCM ROE GICPATOPHELE BEPUIHHLF CHMBCOIAMH ¢, §3 M T. 4.}

— PEMHYHEIS PEPUINIH OTMEYACH PATTHYHLIMH CHMBONAMH,

CimRoanl ¢, ofHIHAMAI0T COCTORIHE METOMBTA.

ClignyA of POpHIMHL K BEMAUMHE BCEMH BOTMOMHEIMM NYTAMM, Mony4acs
rpat nepexonos astomaia Mypa (puc. 12,10).

Coctoahime g, aenserca MobuM HEWTETHEM (HeoNpeaeneHHbM), B KOTOpX
IKHIBTICT BRTOMAT HipH cfoe MaH kel wmania, Econ cBoit wacTynna no
Che BBOAA TIPREHILHON Nepnol LwdiDe! KOS, TO Ha NONLITKY BEECTH NPARHILHYR

3!
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BTOPYI0 UWdpy aRTOMAT SHEO 1 GYAeT Prariposats, OCTARAACH A COCTONHMN g,
AnGo Gyoer ROCIPHHMMATE €€ KOK NEUPABHALHYIO NEPEYIO UMy (FPY 3TOM cpa-
SOTEET CHIHAINGELNA), SCTH W3 COCTORINR ¢ ARTOMAY TKPCIICH B COCIOANNE ¢y
o ayre x,. HHomenayys e, Habupaounil xon, 0cTANCK Gt FPH JTOM B THAROM
REBENCHIME, OTUCHD ABTUMAT CTONE HEASANKATIIO Of 1 ¢ v, I Y Apey-
CMETIHBAEM gy — §; PO YCIORMIO X)X, X, (BMANGIHUHO [ ¢, — ¢+ %135, )

Prc. 12,10, 1 pb iepesiion
ap1aomara My pa

CEpoc ARTOMATE B HAUANEHOE CUCTORHIE NPH BICIOHEHUM THATAHHR MOKRIO
OGECTIEUNT CRENYIOWWM O0PaTON. JaMETHM, SITO I IIRYX BEPIIHH NPapa (KpoMe
g5 ) BEXONST AYTH K REPLUKME 4, 110 GONOMY H TOMY JKE YCHOBISD X, (uMBCpL
oTpriTan). Tak penvas nw ofecteame ¥, =1 OPH BRAIOYCHEH TIAIMR N8KE B
TOM CRydae, KOrfd Ascpt zatiepra? CRenaem TSK: NYCTL (PH BORANE NHIAEAHA

cpalaThinaeT ONNOBHOPATOP, BLIXGA KOTOPOTO COZAHMMM ¢ OANUM W3 BXOAOR
AMFHIOHKTOPA, & WA APYroH 8Xof NOJAIMM HETIOCPERCTREHID CHrHan [ c kon-

TaKTa isepH, Brixom cxemes H A5CT TpeGyeMplil yRpaanmoumid chinan x .

Huea rpady nepexofon ARTOMATA, EPEXOANM K COCTABICHHIO Tabnsup ne-
Pexonop (BLIXOROR), PPEABAPHIEABLHO QNPCREINE MHCIQ TPHITEPOE N | («ia-
MNATb? BETGMATA) 1 JAKONMPOBAR COCTORNHA

Na=llog, ¥, 17,
e N, — ancno costoni, a cxolcn | 17 oanaumor Gproxaliwee tence caep-
Ay (p usteM cyaae N, =3 )
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4 00
g 901
g; 010
g, 01
g, 100
gy 101

g 10wm 111

Flasa . peaniezyes 118 scanxporu JK-rpurrepax (raéa. 12.17), noromy 1o npw-
MEHA T TWIEIEPA C omplben W] IopMALoHItIM BXOROM 3060k RELIERECOODPE3NG, TaK
Kk G € 11y K1 SONC 1 CROME CHIXpotmsagie. | lposepi oausaimer Geypaminnmos
cucrontie, The cociznmerniol Tabmue sncseaed CHID wn dywawis J, | X,

1r=13). Bumon f, peamtsyest Tak: DOCKOARKY f; = |, IMILG TORGA, KOUR3 ANTOMAS

ML BCOCTeAINM ¢ (101}, kosstoukims (€1, 0, kax pao u et £, .
HNpeobpasonanse CLJI gnia dyaxumii:

- QAR 4 QIQ‘Q‘EiIEﬂ + EtQ?Q)xi’-‘a + QQZQ}E\EJ =§|Q\;l;4 +
LA Q:Qz E\-_"J;‘ "'QIQV;'!;‘ +EIQZQ3;‘ +E’|E’2;1;4;
A H

Ki=v 1 (_-’:Q\ "‘(QngE\ + Q;Q:Q‘)“‘I;‘ i, 63 +
AR ) KX e = x WO + 0 xe + D xp X =

=Xy QU+ O xs;
L] f

Sy = Q0T E = E-x;
Ky =x0 QleQ!fzfl + G F + DSOS, =
=¥y 4+ QAT F0F =, + B+ 4
Jy = AO0F, 1 Q0,005+ QL0 0k + D30, =
=0, *@,Q@J. 1 QT =0 + Dxy
Ko v GO E + TG U T + QG0+ 0 Fy =
mxat B+ A+ C+ D
h= ngza, fenoTeeTcTByeT CocTOaNNG ¢, (1009].

Hpuaeuanue M cinempori asraal Mypa, o noviady B, W ¥, HRAKCMHTE
BAETHIAC L1000 T 8 1R
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¥ L

4. IocTpoenne noruveckol £XEML ABRTOMATI.

TMosyyerittbie 386HCHMOCTH NOIBONANDT NOCTPORTL NOTHUSCKYK) CXEMY aB-
ToMaTA Mypa B Gaze H—HITH—HE. Ecnw 2anattl 3pyrHE SNeMedTst, To Heol-
XOMHMO CCYUECTBHTL COOTRETCIBYIOWME (peobpasosalna i nepelTH B 18a3H-
HYIO CHCTEMY anementod (puc. 12.11).

le
]

[rl
R LEF
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-
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—
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| LD

Pec, £2,18, Jor auecran cXemn JRETPOHING 3mKa
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CunTes anvamara MHITH

CocToAHHE BLIXONOR SETOMATA MHAH JaBHCAT KBK OT COCTOAHMA ABTOMATH,
TAaK H OT BXGOMBIX CHIHAROR. B COOTRETCTEHN € 3THM PLIIONHACM OTMETKY rpad-
CXEMbL AAMOPHTMA MO CREMYIOTINM NPABHIAM:

— CHMBOJIOM {, OTMEYACM BXOX BEpIUHHM, Clemyiowett 1 navanetok, n
BAOS ROHEHHON BeplinpbL,

— CHMBOMIBMH gy (# # 0) OTMOuAcM BXOH BCEX BEPUIMN, CRELYIONHX 32
QMEPATOPHEIMH;

~— BXOAM PAVIHYHEIX BEPLUMH (RPOME KOHEYHOH) OMMCuaoTCy paTHRIMKH
CHMBORAMH.

Coctamngen rpad nepexonos asTomata Munn (puc. 12.12). Coctoqnmne
gy BHANOFHYHO COCTOSNHNMIO ¢, aBToMaTa Mypa. H3 1paga snana, wie pH-
AOORGH CHTHAN ¥, (anepaTop ¥, ), suipall Jii B Co §a Y-
PHCHT TOALKO OT COCTOAHHA ¢, , A CHIEAN ¥, (ONepaTop ¥) 3anHcH| Kak s
GOCTONHHE gy, TAK H OT BXOAHWA CHFHANOR. Yncao Tparrepos &, =3, Kko-
JMpoBAHNE TO ke, 4Te W n  apromare Mypa (g, =000:
¢ =101 OV,

Pue. 12.12. ['pad nepexoaon aniomars Murn

To Tabanue 12,13 3annceleden OCHOBHLIE YPABHENINS IS BOEX NApA-

MeTpoD.
VpasneHun agromara Mum:

Sy = ﬁthQ"“ Ke=E- Oy xy;
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12 Menindsl OnECAInR 8 ¢

Ll Ly

K o=x *(Q|62Qn + Q;Q;Q + Q0,04 I X, *(QIGZQs + QleE‘l +
+ Q0,0 xFEy = x (0 + G0 T =x+ QT + Q0.0 F,;
VO Eh I xa Xy = (O, + O, 144|l|a|t|a
S =05 % + QONF + OO, =
=ROXF A ONNTF GO E =B+ CH Q- H:
it
Ky =x4 QQ:@JJ. + QQZQ!EP?I + QQ:Q:""id =
=X AQONE, + (O TLX, =x,+ 00, - E+ Iy
Hd—?)_‘d
_ _-E = (7.(5:?3?4 + D0 5% + (0 + QPR R, =
=0 0,%, + QOT, + Q0 0%, + Q0% %X, + Q% x,F, =
=85, +C x5, + QD0F) + 00T,
Ky =x, + DOOE T + 00, 00F + Q0,00 (x, + T)F, + Q05T +
+NE =X O +ORT OO0 E, =x v E+ H+ B
£ =D 0,0FF, + BO.O5F, + Q0T =
=OQ0RF +D-0,+ OoF, -E.
Jloruueckan cxema anroMara COCFARIACICA TAK KE, KBK W B CY4AE aRIOME-
Ta Mypa.

Mpumep EL.A. [fposeeru conres Ay O a0l sty £y
(pae. 12.13).
Pemenwe. lp N ocy ] 1 FTalWA:
nr
"’ 2)socey s iy pour
[ Miaiie {wim My pa) A paapadiormmmeo
anrop T
Cpnmarey .-i. 3 p syTp " —
Gamy,
[ A) kocapocie TADINILE #NIKUKNTE NorHuccr. apealinat.
ra ] 3 oS I {JI BNIA)Y i sanamio-
2 FO THEM FI1] DI, PERIIK LY RKHAMY DRITUAI;
F F 5} Mintsimiz s pornveckinx by oo,
6) BOCTPOTHHE NOIMHECKON CXEMBI ARTOMAIE B JTRIIROM
Puc. 1243, Cxeea Gance
€3 MNALOPE. s Hram, i CYMMALOP HMEET JBE BXOAINIE A-PRSPEITHE 111k
Ko lophd cornacien Fibd I8 NP ERE 8 1 A, S-PRIPAIAYOD IIHIEY AN BRI

yopannAuziHi aniouAar PUIs AREAIA
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¥ ¥ L By

Ha cyssarop (poc. 12,14} H0ADOTCA CHTHAMM: ¥, — YCTRHOMA CYM-

Maoph B &, v, — upHEM W ¥ Ac P
CYMMAEDDE. ¥; — IjpneM W p fc P ]
pa, ¥, — HWp P H L ¥
CYMMRIOPA; W —~ DRUIRTR peaymtata, C apyroll CTOpouML cyumsiap

L L L Ll M L
169 B B/ MHKEMIO] PO
COniepaisa Mulkponpos pasma Yepomee
L Gpac UM Wiy =T-w v X
Jarps kA M =1 wew EX
Tatpya B Mil =l v-ny £,
LT ¥ MU = vv vy £,
C= Ak ATy H v vy vy vy, £,
Penmam Ml = H vy 2,
Jaccs H — navasbA0E 100 HYCCKOE YERVINE, HHHEMADY IOULee DU -
Nenne sanamial onepaann (ipR H=1), v, -- BYCTAR HHKPOOIKPR-
IR, CUT AR APy PO ¥ NcrBy, WTo P 8-
REMNNARCE
Tla ocuobe 10l MHKDOUPUFDEMMET MOHO IOCTPONTE ypaf-cueuy
MIKpOApor pineetd (oM. pie. 12 [4), {Tocse Frons Aposcacd rpaj-cxeds
(60 CICIE BT NpaBHAAN:
g aeemoaame Muate.,
Frean 1 Orveim sxo/M e oy 38 oiepatop
T I ) Bxoa mep Y 38 HAYRNLHOW, TAK

M KAK 16 R RPN, o, , () MXOIM MOCK BOPEENTL, CHERYKHMHX 31 0N
PRI JI0TRsi6E GhEER DTMETERIbY, D) CCNH BXOA OTMEYSETCS, TO TONL-
FO ST CHMRDNOM. 1) BXOART PATHLY BEDAIMN, KPONE KORCURON, GTHE-
KL PAIRIM MM IE CHMAOTAMU.

Fram 2 @) M SULFH BY OTMEINH g, K o, ummnnmnunpuun’a-
el e L CA 10 KRR HE RHX -

=4 :I Zr

NN
DI OF

GF kasctnty 113 1H (CIOEY ) MOXHO ] Xy @, } % AY, . B) ECHH

(1 16T OCKOILEN, To CHARS B COOTBCTCTEHE DHTWOIBING o, o) = v, . A B CTpe Iycion
"

AWIERTC R HEPEMEHILD, - CHMBON §: 1) Bt i cavn 7, {itycrol oReparop) CTaniM & cooTRcT-
O (0 0 ey, —+ ory BV rrove BOMye | s aayosamnn Mo (e, 12.15).
Cncranise 1o e
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ITuGaana 1290

a,, {HEAm &, [COCOAWI va,.a,) (exoaimb Bt a0, )
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T a R | " " .
ay o Y
it H o Wy
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Hy LY
[N o Yo
dy #y E i
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a P B
sy 2 Yy
I W S SR S R
Hux centorsamn Mypa
Tram |, arcAMmostm ¢y CITMCIHM NI # KORCIIYHs BEPIHTHLE G} A QTHIFIE i+ H-
TIMAIA MAAH OTMETIEN (I BXOAR 0] R WA ONEpATOf | 1, W) IRENEILRS o bopt:
TOPAIRES WP XA GLiin rOMTCIN | (IR U T

BOE IO I OIRBIC PP

P, L1185 | e nepososn nsn aviosina Muans

Vranw 2 Crpowst rpaih ansamizin Mypadpire 12 £6) Fay covimeiting er cacay kuioa Fadiiv-
1A nepexoncs {rabe 12 20

“hetyep. BOCIRIATLCMOA KDIWHIMEICCEHY METOM CH) KTV CIMELC L, BOTRUIL IS 3 /e opee
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By = gylaly t Q5 Tt q,E, *
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B gy b iTa b3 FaF

Vi, F gt

Thwnie ey

YPAMICIHN,  RCIpk Iy ARCTpHGy TS -
Kint

By = g+ glazy vy
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[farylcimini 3 pOMIEINE MIKHO PeallHg-

ARIL & INTHABAD RIH Kol Cxembt i Gaonce
W, HIW. LIE w 2 ipmaepon (puc. 1247,

Put, 1216, F'pa-acpexonvs
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Fuc. ELIT. llm BA £ATMD YIN Mypa

Chnrtear (Tx£MD CHHICSRPURDIFN O AaloMaID ppcAe pancim v pie 12,17

1. TToyesy HEOBTGRAHME FUIABETE HELIGIOE CIC OARHE KBIIMETLY
2, H e GOCESH T QIMIRTIC AsTostaia Mypa oF apiosaTa Mie?

3, 1o 1ak0¢ (P pRGn anroma

A Yom on e | o1 ¥y v

5. Yem ovprescn spad O Lodtep 15014 ¢ paa u
6 Uro saeoe patMTTD | POR-CLERI ARl ol
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