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7 Jlexuns Ne 7. Hvny.abenbie cueremst

Conepanue mexumn: kiaceuduraums experisx CAP, MaTevaTHCCKOE
OllHCaHHE MMIYBCHEIX CHETEM, YCTOH1HBOCTS ABTOMATHYCCKHX CHCTEM € aMILIH-
‘TyAHO-MIy ILCHOH MOy TAMETi.

THetb AeKIMM I3y TS OCOBCHHOCTH (BYHKINOHHPOBAHI H HCCICIOBaHHS
MY TECHEIX CHETEM ABTOMATHIECKOTO Pery THpOBIHHS.

7.1 Obume enenen

Tlo oHOMY 13 JBYX HIBCCTHBIX IPHSHAKOB KacH PHKALIHH ABTOMATICCKHE
CHETEMH TIOZPa3ICTIAOTCS Ha HEMpepHBHEC, JUickpeTHbie W perclinsie. Tlo BT0po-
My HpHIHAKY HeNpepHBHAE 1 AHcKperHbic CAP N0APayIEIIoTes Ka MHHeHbE 1
‘Hemeiinsie. Pencitsic CAP UETHKOM OTHOGATCS Kk HEAMHEHHHM.
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Muckpemnois wassibacTes cerena, B Ko1opoli XOT Gbl B OHOM 3BcHe K
"HCTIDEPHIBHOM HIMEHEHIM BXOHOM BETHUNHH BHXOAHA BEHTHHA HIMCHSCTCS B
B OUICTBHEIX HMITYTECOB, HOSBIAIOUUXCS ‘IEPE HEKOTOPHIE IPOMCAYTKH Bpe-
M. 3peto, npeoBpasyioilice HenpephBHA BXOIHON CHIKI B NOCIEA0BATE b=
HOCTH MMIYTbCOB, HASMBACTCS wnyabcnoun 2aewenmon (H3) Wi wunyrocioin
MOOY2AMOpON, @ CaN TOIICCC TIPEOGPA3OBAHIS - LyALCHOR NOOY IS,

K AMCKPCTHSI OTHOCATCS HMIIYTECHHIE CHCTEMB, 3 TAKKE CHCTEMS! ¢ -
[DOBBIH BHHCTHTE TLHEINH YeTpolicTBaMM.

Muneinoii wwmymocnoii CAP HATHBICTES TakAs CHCTENA, KOTOPAs, KpOME.
3BCHECH, OIMCHIBACMBIX THHCHHEINI b CPEHIIATLHIINI YPIBHEHHANH, Cotep-
Er T —p——.

Lugpposoii CAP waswipacTcs Takas CHETENa, B COCTAB YIPABIAIONIEND YeT-
polictsa KoTopofi BtHoveHa WH(ppoBas ynpasstoutas Mawsa (LIBM) wim criet-
MSMPOBAHHOE LHPOBOC BHIHCHTEBHSE YCTPOHCTBO.

B COBpEMCHHSIX HMTYILCHBIX BTOMATHYECKHX CHCTEMAX HOTOTBSYIOTCA
avnumyono-unnyavenas (AMM), wupomno-uwmyrocnas (LIAM) 1 — peko - ua-
emomno-unnyzecnas (AMM) ooy s,

Tipw AFIM ¢ usaerennen sxooit semwamis M ioverseres avmnryta 4
BBINOHBIX HMIY/TECOB, a HX /UINTEIBHOCTS T  IEPHOX JWcKpeTHoCTH T ocTaloTes
[ —

Tipw UMM ¢ wserenmen sxomofi emmmmst M womenseres Jumirens-
HOCTS T (LIMPHHa) BHIXOIHBIX HMIYTISCOB, 4 HX aMIUIATYAA A W ICPHOT ZVCKpET-
HocTH T ocTalores HocTosHHbINM.

Tipw UHM ¢ Hsvenermen Brotsoil bemmst H wnenseTes Hactota crie-
IOBAHIS BHXOHEIX HMITYIIHCOB, & HX JUMTEISHOCTS T H aMIIHTYAQ A OCTaioTes
nocTosHBNH.

Tepaie I Geum extposexaniacexmn. Celivac e WMPOKO HEMOTs3y-
107TCA GecKOHTAKTHbIE Y1EKTPOHHSIC 1 MHKpOSTeKTpoRHbE W, Onit npinvensioTes
U1 YIpARICHS ICKTPOABHIATE ANH, IPHBOANH ICTATE/LHBIX ANNGPATOR, JUIS
CTAGHI3AIN Ha-TIpSACHIS B HCTOUHMKAX >/ICKTPOTHTANIS 1 T. 1.

B KatiecTBe MpiMCpa CPABHIM CTAGHIIATOPS HAIPACHIS HETPEPHIBHOTO
JelicTus (noc7eAoBaTE BHH KoMMEHCaHORHSI) W WMIY TR (0%eBOH). B
CTAGWISATOpE HANPSACHHS HENpEpHIBHOTO ACHCTBHA BHIONHEHHH Ha TpaRsHc-
T0paX peryMpylouHii EMEHT PaGOTACT B KTHBHOM PEAHME, Ha HEM NATICT A0
50 % noxasacworo Hanpsikesns. Kopuuent nosesworo aeieras (KTUI) raxo-
ro craGumsatopa coctasnser okono 40 %.

B WMDY TECHOM CTAGHINGATOpE HATIDSACHIS KoeBo (HMIYTECHSIH) e~
MCHT To 3aMKHYT (i Ha HéM naact He Gonce | B B peskiiMe HACHINCHHS), TO pa-
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BOM TIpHMEPE), HO  OGCCTICHMBACTCA IGBHOCTS XOZA Ha MATHIX. (OTSyWIX»)
€KOPOCTAX. IT0 OGBACHACTCS TEM, 110 PH HENPEPHIBHOM YIIPANTEHIH 13 o0ccrie-
eHHS MatOH CKOPOCTH Ha BMIATEIIh IOTAETER HEGOTBIIOE HATEACHMHE, CONOCTa-
BUMOE ¢ HaTIpAKCHHEM mpocants ABMTaTens. TI0>TOMY BPAILICHHE NPOXOTNT PhiB-
KaMW, o OBBACHACTES HamMHeN B HexueiHod CAP ckopocTi HemHeiiHocTH
¢yxoe mpenue. A npw LINM-ynpasiicii Ha JBHIATE NOTAETCA MAKCHMATSHOS
'HATPSACHE, HO KPATKOBPEMCHHO.

IIMM-ozynsrop, 5 otmase or AHM-MOYIHTOPS, SBIACTES Hemeib
aeow. Tlostomy CAP ¢ LM saaseres neanseiinoli amckperrioit. CAP ¢ AHM
swseTen mkeiiHoll MCKpeTHOH.

B obiuen cayuac oBobileHHas CTPYKTYPHas cxewa iy tscHoli CAP Moker
GHITS NpeACTaBICHa B BHLIC SAMKHYTOTO KOHTYpa, cocrosiero i3 H (uhmymbcho-
TO MEMCHTa) W HEPCPHBHOH HACTH, B KOTOPYlo CBEACHH BGe HEMPCPHIBHSIC
eibs. HrpephiBas HacTs MOKCT GBITS 0G0l CIOAHOCTH, ¢ OBPATHIMH CB3s-
20t 1 7. 1. I3 MOKET NPEACTABIATS coB0ll CAMOCTORTEIbHOE (pyHKUHOHATEHOS
YCTpOliCTBO I ABINTECA CoCTaBHOli HACTHIO AHATOTO-IHGPOBLIX NpeodpazoBaTe-
el (ALUT), sxoasunx s crerewy ynpassenis ¢ LIBM.

B KkatecThe WMy ThcHOM CHCTEMb MoAHO paceyaTphsars i CAP ¢ IBM,
T, K. AMCKpeTHli XapaKTep noyeHHs  oGpaGoTkH ibopwatui B LIBM npiso-
AT K KBQHTOBAHIIO 110 BPEMGHH, Y0  TI03BOIACT IPHMCHITS 31ech TCOpHIO M~
nyTBCHEIX CHETEM.

Onako cuctensi ¢ LBM OKasMBaIOTCR Gollee CIOKHHMM, YEN HMITYTCHSC
CAP BeNCCTBH KBQHTOBAHNS He TOTBKO 110 BpEMCHH, HO H 110 YPOBHIO, 910 Zifia-
7 ux senmnelinsin. TIo>ToMY TEOpHS HMIIYTECHEIX CHCTEM B CTyae HCTIOTS0Ba-
s LBM mpiveHIMA TOTbK /U1 MPHOMHAEHHAIX HCCACIOBaNMH, KOrAa 5aata
MOAeT GbITS IMHeapusOBata.

B npotiecce NpeoGpasoBais HENPEPHIBHOTO BXOHOTO CHIHATa u(t) B e~
Kpernuili BbxonHON u*(1) WD BHIIONHICT 15 ONIEPLIM; KBAHTOBAHHE 110 BPENC-
B H HMITYICHYIO MOAYIAUIO. TIepBas H3 HIX COCTOMT B TOM, 10 CHIHAN u¥(r)
TOABIIETES B MCKPCTHBE MOMEHTH Bpeserm (= £,(i = 0, 1, 2,...). Tipu AHM u
IIVIM >TH MOMEHTS! BpeMeHI Haliie Beero pasHooTCTosme, 1. €. f; = if, t1e T~
NEpHO AHCKpETHOCTH (AHCKpETHAN).

B pesyaTate MmyabcHOM MOTYISUNH WIMEHACTCH KaKoi-1HGO MapaveTp
Ty TBCa (aMILTHTYAQ, JUMTENbHOCTS). DOpMa MMIYTbca MOKET GHTh oGOl
(IpAMOYTONbHOM, TpATICHEHIATBHOI I T. I1.), HO OBIHO HEIIOE3YIOTES HMITY THCH
npsvoyronbHofi hopMsi.

B ALl npwniensetes AMM nepsoro poa (AMM-I). 3xecs 5a spevs -
temnocTn wwnysca © ALITT BpaGaThiBact BeX0THOT cHrta. HMmyTbcst wycior
IpsMOyTOBtyIo dOpMY. AMILIHTYIa MY TbCa OCTOSIHNA, Kak B HASQISHBIH MO~
e —

Tlpu AMM s10poro poa (AMM-II) sepes H 5a Bpess T npoxoauT bec cit-
T u(7). Tlo>ToMy MY Tscht HMeroT HenpsMoyToiylo bopMy. Hitke paccaar-
pHBaIOTCH TobKO cHCTeMs ¢ AHM.
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7.2 PasmoeTuuie ypasuenns

JUis HCCC10BaHIS MMIYTSCHEIX CHETEM ABTOMATHIECKOTO PeryIHpOBAHHS
bepeHIMATLHbIE YABHEHHS HETPHMEHIMb H3-32 PASPHIBHOTO XapaKTEpa CHI-
Hata u¥(r), 8 WCTION3YIOTCS pamocmeie ypasnenu.

PaccuoTpiu pasoukHyTyIo cHeTexy, coctosmyio 3 W  HenpepuisHoil
uacrin. B el M3 YCI0BHO 3aMEHEN NOCIICIOBATETLHEM COCTMHEHHEM KOt 1
HekoToporo opampyioliero yetpofictsa (DY) ¢ nepenatousoli pykuneii Wo(p).
KITiot TIepHOAMIECKH ¢ HepHOIOM T 3aMHIKACTCA Ha O'icHb KopOTKHIi IOMEAYTOK.
BpeMCHIH W BHUICIHCT U3 HETIPEPHBHOTO CHIHANA (f) €10 MIHOBEHHEIC IHAUCHHS
u(iT). Gopmpylouce yeTpoiicTBo OGpasyeT M3 ITHX HatcHIi MMITYTSCH TPEMO-
yrosioli dhopwst no AHM-1. Hermpeputsras tacs mieeT niepeAaTouyio ymKito
Wolp) u nenpepssisli buxozsolt cursa (1)

JUIs 1OMyieHiS PATHOCTHOTO YDABHCHIS CHCTEMH B KatECTBE €& BXOAHOTO
curiana Gyew pacewatpusats u(iT), win b cokpauEHol samci ui). B Katcerse
BBINOHOTO CHIHata GyeM paceMaTpHBaT y(iT), Wi b cokpaEHol samc ().
TocnenonatensocTh Thia u(i) (i) HHOTia HaseiBaloT pewiemuamessa dynsigus-
M, XOTS B CTPOTOM TIOHHMAHHH OHH (YHKIULSMI He SBISIOTCS.

Awanorow nepsoli npoiBoHoil HenpepbiBHoli pyHKuAH 115 M0G0 Hoce-
JoBaTenBHOCTH i) CYAHT KOHEUHAS PASHOCTS 1-TO MOPIKA WM rlepBas pas-
Hocts (oGparas)

A=) -fii- ). (39)

Oma onpeseseTes 413 MOMEHTa BpeneHi iT 110 IPOLLIOMY SHAYCHMI0 TIoc-
neoBaTenbHOCTH /B MoMEHT Bpestet (i — 1)T.

Awanorom BTopoii npoisBoHoil HenpephBHON yHKIM 1A NoCTEAOBA-
TemmocTn fli) CHyAWT KOHUHAS PasHOCTS 2-T0 NOPAIKa WIM BTOPA PasHOCTS
(opatnas)

(
0= A0 - D) =0 - 1) A1) A= D) =0 -2 1) < fi-2). (40)

Jlns secicHis K-l PasHOCTH MOKHO SamHCATH.
Al = A0 - 4 -1, @n

B xaucerse anatora AnpepeHINATLHOTO YPABKEHHS paceMaTPHBaENOH
CHETEMH MOKCT SBIATECS YPABHHHE B KOHCHHBIX PASHOCTAX (0BpaTHBX)

B &30 + by A7 3(0) et by A 3D = GA” (D) + 8™ ) o+ cal i), (42)
€ (i) 1 () ~ COOTBTCTBEHHO 3A%QHHAR W HCKOMAA TIOGIIE10BATENLHOCTH
(pemeruarsic dymiawm).
BBHCTICHHSX YIOGHE IOTK30BATECH PATHOCTINbLM YPASHENUEN
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0300+ @ 300 1) oot @, 300 m) = o) + diai - 1)+ do(1 - m). (43)

B ypastessax (42, 43) do.... an Bo..., be, €u.... €m, ..., d SBIRIOTES KO-
ucnTav.

PasHoCTHBIC YPABHEHNS, 110 CYUICCTBY, SBISIOTCH PExyppeNTINBLIL COOTHO-
wenwEN, nO3BOMAIOUNM TP i = 0, 1, 2,... M0CIEAOBATENEHO, WIar 32 Warow (1o
€CTh pexyppenmno) BHNHCIATS SHAICHHS BHXOAHON BETWMHEL (i) IpH 3a1aHHbIX
€& HAUILHEIX SHIUCHHSX  TOGHIX JATQHHAIX AHATHTHICCKH, TPAWICCKH IWIH Ta-
o sHateHHAX BX0AHON Benket u(i). Taxwe BEMHCICHIS IETKO MAIIIH-
MPYIOTCs, 8 TaKKE He IPECTARISIOT HHKAKHX IPHHLMIHATHE TPYAHOCTEH 1

TIpH PYUHOM CUETE (KpOME SATPAT BpeMCHH) Aake TOA, KOrta KoopduumenTs:
0...y Gny Bocrs b C0.... o ..., o PAHOCTHOTO YPABHHHS ¢ TCHEHHEM BPEMEHH
HOMCHSIOTS. 10 OTIHIIET PASHOCTHHIC YDABHEHIS OT X HETPEPBIBHbIX AHAIONOB.
~ mupepernutansibX ypasHerti.

7.3 VCToRMMBOCTS HMIYIHCHBIX CHETEM

OBice petuieHHe HEOTHOPOTHOND PasHOCTHOO ypasiieHis (43), Kak  peinie-
HHE HEOTHOPONHOTO N CPEHIMATEHOTO. YPABHEHI, NPEICTABTAETCS B BHAC
cysust riepexoHoli 1 BuHyACHHON cocTansomux. Een Z = 1,2, ..., m) —
~HCKPATHBIC KOPHH TI07ya€MOT0 13 (43) XapaKTEPHCTHMECKOTO YPaBHEHHS HMITYIb-
cHoli CAP

WZ" @™t a0, =0, @)
TO YCIIOBHe 3ATYXaHHS CBOGOTHOTO ABIKCHHS CHCTEMS, OMCHBacMOli pasHocT-
HbIM ypasHeHHeM (43), T. ¢. YCIoBHE YCTOHIHBOCTH BHIISINT Tak:

1z]<1. s

Pelmeiie pasHOCTHOTO YpABHEHIIA AGET HaveHHE BHXOAHON BETMHE (1)
ML B JCKPETHBIC MOMEHTSI BpeMeHi £, = iT. Bo MHOTHX Cy%asx 3Toro BrioHe.
JIOCTATONHO 115 CyAJICHIS 0 IOBECHHH cHETEMS. JLIA NOTyeHis MHopMati
06 (1) B M0G0l MOMCHT BpeMCHH HCONLSYETCA Cueuénnas nocaedosameno-
nocms, J(iT+eT) Wi B cokpauEHHoi 3aHcH i, €), TA€ & ~ NapaNETP, KOTOpoMY
MOAHO IpHAaBaTS MoBBie HatcHMs B npesenax 0 < ¢ < 1.

JlonomiTebHyIo HibopMALIIO MOKHO HouepuHyTS B [2 - 7,9 - 12].





