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NPEN POUECCOP AHANOIO.UI4OPOBbI X MOIENE IA
NEPEMEHHOfi CTPYKTYPbI

MOAenI{.

Peuegne pSIAa BaIKHbLK HayqHO-TexHI'IqecKEi{, c&Aaq ripl4BoA[If K Hg-

o6xoAuptocTia MoAenr4poBaHI4S Bce 6onee cJloMllblx rexHl4'+ecKl4x cEo'

TeM" peansno cyuecrByrouue cracreMbl trpeAcraBnsllor co6ofi coBoK]m-

HOCTb BSar4MOCBSIsaHHbrx gJreMeHTOBr xapaKTepl4syiollil4xcg HenpepblBHr

CTbrO Id IIapa;1nenIrHOCTbIO EpO1eKaIOIUI4X B H?IX tlpoqeccgg. flpU AToNt

cnolKltocTb c?IcTervru o6ycnoBnl4BaeTcfl KaK donrurul,l KonI4qecTBoM 116-

paMeTpoB H cTpyKTypHbIX oIIeMeHTOB' TaK lI ?IsMeHeH[eM Bo BpeMeHE

B*yrptrcldcreMnbrx csgeefi. Peanaeaul4sl cno)Knblx AI{HaMfirrecK[Ix clrcreM

c rrepeMeHsofi cTpyKTypoft npueoAllT r neo6xoAI4MOCTI4 COSAaHI4'I Ans

fiX ncCJIeAoBaHEfI uepecTpauBaeMbl; vtoAenefi. VAo6r6iM ?lHcTpyMeHToM

A'SI HccneAoBanr4sr eTEx tnoAenefi SIBJlstroTcs anai[oro-uu$poBble BbItrEcL

rrrrTenbrrble cucTeMbl treTBepToro EoKone$fitr (AUBC-4)"

Auanoroatrft npoueccop raKr4x oI,IcreM o6ecnequBaer nonHylo aBF

ToKoMMyTaqI4Io peHaIOuII4x 6noKoe I4 llpogeccopublx cToeK npu Epg.'

IpaMMHOM y[pagnegr4l{ OT U?IspoSoft qacTtr{' qTo EosBOnseT 4BTOM&T?1-

Or{poBaTb EpoUecc ECcneAoB a:H,vrs. [epecTpal4BaeMElii' &4HaMI'lqecKI4X Mo-

,qeneft Ha Bcex eTaIIaX oT ee oIII4caHi4$ Ao BbltlonHeHw''gt' E peftlcTpaUEu

peSynbraToBe

g8

Cepua

SnexrpoHnafi Bbltrl4cJrllrerlbnaa TexHI{Ka

? *



C erofi uenblo 6ir,r paspa6oraH npo6nerraHo.-oplreHTlrpoBagguft nesrr
onr{cagr4s rrepecrpauBaeMbrx AaHaMr,rqecKHX voAeneft (ffnpi) r,r np.np*
ueccop @prvrrnpoBaHl4s aliaJloro-qra$poarx vroAenefi uepeMegHoff crpyK-
Typbl' Koropble Synxuuonup)noT B onepauaounofi cpeAe AUBC-4 co6b
Mec?HO C CrrcreMofi aeroMa?r{oauar4 cocraB.[enrrs HporpaMM (cAcllArlBc).

@yuruaoHl4poBaHlte EccneAyeruroft AuuaMgqecKoli cucrevu onucb!*
Baercg B Br4ae coBoKy[Hocrpr o6trKgoseHHbrx ara@penurdaJrbgbrJ( vr aJr_
redpau'recK'x ypaB'e'rrft c ycnoBr4rrMr4 EeMe'euua rconsurypaqur,I E o'e"-paropaMrr co*psrx(e'r{rr MoAenH B MOMeHTbT pe*on$rarypauun.

OnucaHpre MoAe[r{ Ha finM EpeACraafir"ra, B BEtre [porpaMMbr,
coAepxeureft rpu o6aacru:

o6nacra onr{caHras ypaBneHrrft vroAenu,
ABH}KEHPI5I;

o6unx Ans paoJrr,rqnbrx @e

o6naclg HaqaJrbnbD( oHaEre ttutt vt ycnoaufi conpgxegl{g orAenlr'brx
Sae aenxetrr4s;

o6nacrs onprcaH?rg saKoHoB HaMerre nrs EepeMenHbrx AJrrr Ka)r(Aoro
nllTepBana EOCTO5ITTCTBa CTpyi(Typbr MoAenr.r"

gilM coneplrr,rr cnegyrorume ?utrbr ?rircrpyrgurz:
- am$SepeHur,ranbnoe ypasneur4e;

- afire6paHqecKoe ypaBHeHr4e;
*,t trOI.Hg€CKOe ypaBHeHHe;
* onHC&Hue $yurcuart;
- ofi€paTop r4sh4eHeHras cTpyKTypbr;
* CTIECOK HaqanbHblx gHa.neHEft,
GtparvreH? onr4caltus MoAenH sa fiflM 6ynet BbrrnrrAeTb TaK:

I  F ( T ) = F : X P { T }
?  1 O  p r a a X * - A a * p r ! r x _ A 3 + A { t r X
J  x F i : A * F ( ? ) - A i * e r 1 r y
{ r  F  I  v  (  Z 4 e  Z 5 } s F I B ( e 4 a  Z S }
5  F g V ( Z s e Z 5 l s F t B  q ? q r 2 5 t
6  F 3 Y ( Z 4 r z 5 ) = r j o ^ R  ( 2 4 r 2 5 ,
t  x 4 s A r i l * p e  I  t y
6  X s = A ' r l * y
tt  zl=F 2Y €Zrt c25,

l s  z e s F t v ( u s r 2 5 t
1  I  Z 5 : F 3 y  ( Z q  r Z 5 ,
1 C  L  ! 3 X 5 " G E " X
!  3  L 1 s = x q J !  ' L T " O
A A  X T s P t  i  r X - X 4
1 b  L D ! s x 7 . L E , A E P S
I 6  L D ? = F  r  !  I X " G € O O ' A I I D " X " L I  

" A K  
X

l l  Z 4 - p r ! o x
l S  t r S = e o 1 e y
t9  i {Ar ta , tbHb lE
a S  t O  p .  g  r y s s
e f  Z b  p . l r y = Z !
ea  3s . '  y36
e S  4 t  ( E A { e v
e q  5 i l  F e ! r V = f l | . l s p r 1 r y
a 5  6 +  $ r D l e X s Z z
2 6  V 0  P t ! i X c I 3
? 7  { o H E i l
a 8  !  q 9  t r P y n n a
e e  x $ J s A S t - F ( T ,

2 8  I F ( x N o L T . o ) G o  t 0  z s s H A q l  o r ! , o t 4 o r 5 0
3t  | (o i lEu
3 a  2 6 0  t - P y n n A
5 J  P . e . Y = X F ! - f r 9 1 * x A J l
3 q  X N l s A 6 t x F  i t A T . r P  N  I  s  Y + A B + A 9 + v
3 5  I F ( x N t . L T " a 1 6 9  T o  i o o
3 o  r F ( y . G E , A y x l c o  r o  q o o
3 t  I ( 6 H E U? *
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j 0 0  r P v n n A
P . 2 t Y = X F I
YPA EHEHl tE  8O
T F ( Y . G T " A Y K )  G O  I O  { I O O
r F ( L ! " A N D . L D l )  G O  r O  2 @ 0  H A q  4 0 r 9 6 r 2 0

r F ( L l . A i l D c . N O T , L D l )  G O  T 0  3 0 0  H A t {  2 O ' 6 O
K O H E U

4 0 0  r P v f l n A
Y P A B H E H f ' E  8 0
t F ( L D z r S r O o
I F ( p r l r x n L E . o e A N 0 . X " G T . A X l t  6 0  t O  4 0 0  H A q  7 t
l(oHEr{
FOXEU

Ans o6ecneqeuus KourrerryaJrunoro eAIlHcrBa flnM I4 CACil AUrc^

[pI.IHfITasoptpaHoEoAo6Hagsopr.na3a[EcI{ypaBHeHI'ft 'onepaTopoB
MeHeHHTI CTpyKTypbr r4 MeTOK, a TaKlKe HCtrOIIbSOBaH npHHIII{[ He3nBil-

cHMocTr4 oTaIIoB {oplurapoBaHHrr cxeMbl MoAerII4poBaHI4fl no EcxotrEo}.lr

o[r4caHr4ro r4 ee HacTpofiKvl HA KOHKpeTHyIO aflnapaTypy.

flpeo6pasoBaHr4e npeAnolKeHuft BXOAHOTO fl3blKa B npeAno)reEn

sobrKa, onucbrBarouetro MoAenb AHHaMI4qecKofi cl4creMbl c Eepepremorfi

cTpyKTypofi ([CnC) a a6clpaKTHofi MoAenupylouefi cpeAet oc1rulecTB'-

Jrrrercsr EpenpoueccopoM H[lM.

llop a6crpa6Tgoft vroAenupyroueft cpsAofi moHHMaIor 6ecrone'rne

Kgnr4qecTBo TI4119BbIX gneMeHToB ABM, I4HBapI4aHTHbIX r CnOcoSy peb

.rII43aUUE.

fina oro6paxenus nto6ofi MoAenIa [CnC KaalecrBennslfi cocril

Tr4noBbrx 6nonoa a6crpartHoft MoAeJrl'Ipyloueft cPeAu AonlKeH YAoBJrett-

Bopgrb Tpe6oBaHuro Synrcurdonanbltoft EoflHorbl. B coorBercrB[Il4 c 9,r-r5

Tpe6oBaHEeM E +yHKur,rouanbublM# BooMolKHocTaMI4 coBpeMeHHbIx AIIBC

oflpeAerren cocTaB TunoBblx .,MoAynefi ra6crpaxtnoft MoAerll4pytouefi

cpeAbr,

Tarurur o6paeovr, oro6pa)Kenlae MoAenIa ACilC B a6crpartuoft vo-

Aenr4pyrogefi cpeAe [pe,qctdnnsetcs coBoKyIIHocTI'Io TEnoBbIx 9neMeE'-

ToB r4 cBsoeft MelKAy Hr4MrI, o6paeyroullzx a6crpaKTnylo cxeMy MOAeJIE-

poBaHr{s (ACM). B Hacronuee BpeMS Ans onucannsl crpyKTypHT-n

oxeM urrapoKo r{cronb3yrorcsl IInerc-sabIKI4 [1]" flnerc-eneMel{T

(Il-enevrenr) EpeAcraBnseT co6ofi a6crpax,truft cIrMBoJr I i c JrKl-

6rrpr qEcnoM KoHTaKTos E i " B gerrxe tronycKaercfl cyurecrBoBaHEe

fl-gy1glvfgtrTog c rllzcfloM KoH']naKToBi pSBHbIM HyJrIo. MnoxecrBo fl-ene-

MeHToB B; o6paayeT afl&aawT I, A6crpatnpoBaHlle oT SyHrUnoHanbHr-E

xapaKTeptrcTll6 ll-oJroM@HToB nogbonser yllpocrl4Tb flpoUecc clrHTesa

cxgM.

Crpyrtypa cxeMbr lrpeAcraBnaercfl KonKareHaul{efi rl-oneveHToB.

flyc6 E; ^ E j * MHoXecTBa KoHTaKToB coorBeTcrBeHHo fl-gv1sN4sE-

ToB 6; r4 6i t l:or1,a KoHKaTeHauI{efi ll-eneuewroe Bi u B; 6ynel

or"o*6*"* it f i x Ej. Kon3areHarl6g yKasblBaer c11oco6 coeAHHeHEs

KOHTAKTOB.

Peeynurar KonKarenaur4l,r HeKoroporo ql4cfia BxoxAeHraft fl-eneMeE-'

ToBr rrpr{HaAJre}Kauux an$aaw'ty B , HasblBaerca EneKcoIvI P HaA an+a-

BI4TOM I "
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,il.NS SOPMHPOBAHU* ACM ACNC B CTPYKTYPE, .AAABAEMOft IIIOK-coMi AonxtHbr 6bltr AononHaTeJIbHo otrpetreneHbr xapaKTep?rcTr4ru O,J.rg_MeHTOB' COOTBeTCTByIO[II4e ee HCXOAHOMy oE[rcaHHio Ha BXOIHOM 5ISbrKe.K taxurut xapaKTepucTt4xaM ornocgrcrl:
xoeQ$Eur{eHTbr Ha BxoAax gJreMeHToB, oaAaHHbre qr4cfioM nu6o14MeIIelvt;

HOMepa

oro6paxarcr
MOAENH;

(rnre*<a), ?rA€HTrror'ru,pyrou*e gneMe'Tbr EneKCa, KOTOpbreCOOTBETCTBYIOIIIT4E 
YPABIIEHH'I B ONUCAHHH ONCMEHTAPNOft

IIoMepa (ve*cz)'; 'IA€HT*Onunpyrourae ,.py,,Ebr eJreMeHToB [JreKca,Koropbre o6paepoT crpyKTypbr oAHofi eneveurapHoft MoAenE.
Taxult o6paeov, t npouecce pae6opa 

"*oo"o"o 
TeKcTa orrrrca'usMoAenr4 KalKAoe ypaBHeurre Ho onucaHrls MoAeJrr{ gaMeHgeTcrl HeKoTo_.poft nneKcc€Tpyxryportr EPoAcraBJrseNroft nHrerpr{pyprrlr4M' ue,'oq*aM'nuSo o6o6ureHHbIMI4 ,,'ne*caN'u ACM. t{ucno H'Terp*pyrontr.x oBeHbeBuenotrKr4 coorBe?crByeT nopsA*y peuraeMofo yiu"""""". npoueccpae6opa 6aeupyetcs Ha l4cllonbso u,a*vrvr coBMerqeHHbu( ra6nuu [epexo.-AoB a'anl4Sl4pli'uetro aBToMaTa, Oyurcupla BbIxoAoB coorBeTcrByror Ho-BbIM ceMaH?I{qecKHM npoueAypaN{e cBgoaHHbIM c oto6paxeH6eM BXog-Hotro ssbrKa ts sobrr a6crparrgbrx cxeM MoAefirapoBaurds. AnropuTM pa_6ortr rTpenpoueccopa EFeAcrannen Ha pr4c, 1"

B eaal4cl4Mocrn oT Tr4Ea BXo
poBaHHe coo?BeTcTBlilouero EneK
TeKcTe onr4canrrs MoAenr4 6yrau
pa Ar4$@penqlranbnotro ypaBuelrr4sr
ablBae? ropsAor aa$$epeHurdanbHc
Ar'r*an4r'rqecrorz ''epeMe'ruOft. Ha ocuo# n"rry*"""ot rzHsopvau[,rd flp€uIlPo[eccop c"poHT I4HTerpI4pFoI{y}o u.euoqKy E no neeorz qacrpr }p?BHe-uu* $opMapyeT cyMM*pYnorrtuft nnerc" llpueHaKoM o*o**urlrfi raHCTplKerrlrr4 fiBf,igeTcrl cwMgon o/o.

AsanoniaqnbrM o6paaou nosgneHne Bo BxoAHoM Texcre 6yra Xwnw Y c*trHAnrdsr{pyeT O Haqane pae60pa un*opu**"*oro ypaBHeH}rs,a nosBne'r.re 6yxau r- - not.uqecKoro, flo neoo; ;;; oTr4x yp*Brr€_wtft ctpol'ITcs cyMlvfl4pywunaft r4no, norr4.Iecr*ft nrreKc cooTBeTcrBe]r'oclrpra cqrdrbrBaHr4* cJroBa "Haqano" npenpoueccop EepeJ(ogr4T K pao_6opy cfir{cxa Ha.ranbltbrx ouaqe w;wft" Ans raxAono npeArroxenufre saAaro_Iqeno Haqanb*ble e'a.'etrrvI*'s $opvltpyeTcfl cyM.Mr'pyioutnfi nJre*c, BbrxoAKoroporo Syael B npoqecce Mo'en*poBa**s Fro'Knrcqe' K coorBeTcT!.aporueft HnTerpr4pylouiert ue[oqKe,
IIo uonyqeHnorMy or.o6paxegr4lo trnerca ACM npousnoAulfcrr ouenKaero o6oeva' qro ''oo'onsleT co*ocraBa* rpe6ya*ir" TexH*qecKrr€ p€-cypcbl ana peanlrsalr*rfl Moflen* ,[cnc c peanbHbIIvII4 BosMo)KHocTsMH

rr,rN4aIOTCSr Bo BHrrMaHI,Ie peKOM€H[8_
uuSpoourvr cuoco6ov or"q"rr"""r*

B Br{ge r{HcTpyrrrura CACII: CIIOCOE
oK), n roropor? Eepe.racnrlroTcs
tena [e|IC, peanuoyeMbre Ha UBM.

1 0 1
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Ang eti.rgcnerlr{s rrracurradoB flnfl xaxAoft r,re AuHaMlrrrecKr,Ix rreporMeHHbIx npe[poueccop a'anoro-uradpoarx MoAeneri [epeMe*Hoft crppc*Typbr [poprsBoAr4T oro6paxeHrae rnerca ACM B ui0poryro rvroAenbAcnc' Paepa6oTa'Hble *ttogu, H cpeAcrBa npeAcra*[eH*rr ura$poeofiMoAeJru ACIIC ,rBJrsrorcs pasBrrTr4eM HA€ftr op"arro"renHbrx B pa6oreI e ] E peanr'rs.BaH'bD. a cACt AUBC Ans vroAenelt c nocrosHnoftctpyrtypoft.
Crpymypno-SyHxqr{oHa.rbHafl opnaHHsarlHs un$poaort voAenn ACnCEpI{BeAeHa Ha PHC' 2' Ilnspoaa" *og"nb npe'craBre'a AByMrr MolfJrr-Mw (lI/Uf ra [Wtp), cBrrsaHHbrrvra o6ur,nu uri0opMauuoxnbrM norreM. fle_peA naqanoM uraspoaoro Mo,qenEpoBaH[Lfi ynpaBJrglouag [porpaMMaIJPRI sa'oclrr a o6uee uusopvrau"o""o" ,,oile oHaqeHr{s ,'ocTosHHbD(napaMeTpor_*("_"*Topbr pt ^ pil, HoMepoB ypaBHeHHu on.puuxossofi vrynpaBn'Pueft 'racreft voAeJII4! coorBercT'lirou'x Haqafl'HoMy cocTofl-

1*ro 
(ryUUt 14 NUM2), r4 B*yrpeHriuft HoMep Haqanb'oroHaqanr?ble s'aqe'En la'TerpupyeMbrx rrepeMeHHbrx saHocsTcrr B coorr.\ s'a,re'En n"r"""pro";;;;';;;"il:::":""1.: 

cocros',:n Go .

::::::?l__: ".nropoM 
NuMt B Be*rop x(t) . uan r{ alrfoprrrM HHra_rpnpoadpr4s saAarorcs ynpaanarcuefi rrpo'paMVOfi rz ra'cTpy*uaeri nontr-SOBaTeJlg B [porpaMMe HCCneAoBaHprg N{OAenH,

flpotrecc uN$poaoro MoAen?rpoBa'Hs opna'r4ooBa' cnenyrour,rM o6-paooM. Begyuas EporpaMva UpRl BbrobrBaeT MoAyJxs UMlr rotoprrriHHI4uI4anEsHpyeT nrIaHHpoBuII4K PRIORi nPo[€cca peue'Lrs cr4creMbrcoc?osr{r4.g MoAenE BerTopovr NUMI, HMerou[Ir\,l An?ruy, paguyro o6ruerr,ryail4cny Kanogr{qecrr4x ypaBHeH?rft n ouepaunosnofi qacrpr$ I lprr erorur

)Hr,IqecKoe ypaBHer{He coolrB€T*.
4y COCTOfIHI4TO rdOA.ej_ra;

cilyqaee
ia PRIORI ocHoaau Ha Bbrrrr4cnee
,rx [rpaBbrx qacrer? ypaaHenufi, co_.oTBeTCTByro[Ir4x AaHHOMy cocTogn?rro, To€. A.rrs cnyqar{ NUM1 (i) * L.Hanoxeuae MaccI'IBa NUI{I sa MHoxec"Bo Li Bcex ypaenenrarz Mc}AefllrnoeBonseT BbIAeTIHTb rIoAMHoxecTBo IF'€[/, oooTgeTcTgy]ouee onpeAe*neHHoMy cocro.rrHnro ACIIC.

r (t + al ) op"urn?royercrr nyreM {prx_
aHOHr4qecKHX ypaeueumi? MoAenu

,eAefiseMor? seKropoM ipRl,
BeKTopa x( t+Al l  nponcxoAnr  06_parlreur{e K MoAynrc ynpaBnenrdrr perconsarypuu"*ri IIMA, xoropslfi oT_cJrel*r4Baer Heo6xoAaMOCTb cMeHbr cocrosrHr4g a 6no*e AeuE+paqHH yc_noaHlz per<oHdraryparlan, eror 6nox cogeplnr4T ongcaH*s norr4rrecK'xypaaneunft H ycnoBr4ft pns. Bcex coc.rostrrart vonena. BrrAenenrle r{g H}rxnoAMHoxecTBa, coo?BeTcrByrcuefo traHuoft $aeer ru,oorr"*uTCfl H&Jrox€_}II4€M Ha BeKTop HoMepoB BeKTopa NUM2, onpeAenseMor.o &Hdrro_flrqno BeKTopy NUM1.

B cnyvae errpa6orKr4 rrox(Hbrx s'aqenafi BceMr4 Ko'?pon,pyeMbrM'e AaHHoft @"", ycJroBrasMr4 Epor4cx a1prr uepeogpegenegl,re B(

;i:H:.y,;^{;:t// 
,"oro,i irrrKn Bbrrrr4c,ne ri* x(i;;;;Tl',f, ::il

1 0 3
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flpn eltpa6offie aeuru$paropoM cl{rnaJra Q ik, coorBeTcrByroruerp
cMeHe cocrosluarr i sa cocrogHnef onpeAengeMoe ( _v ycJIoBHeM,
no ra6nvue EepexoAoB aBTOMara oEpeAengeTcg HoMep HoBoro coc-
TosHI4s. flpu etoM yqlaTblBaercs HoMep, xpaHlrBrrruftcs B AecKpgnrope
Te(yueno coc,rosHHrr.

I Ana un0poaux MoAenefi Acnc uepexoA B HoBoe cocrosHrre 9KBH-
aanlHren Hoaofi nonSnrypaul{H KanoHn.recxofi cr{creMbr ypaeneuufi u
ctnlcra ycnoanft.

HcnonrsyeMble aJrnopl{TMH uuQpoBoro MoAeJrHpoBaHus rrooBoJrff-
Ior onpeAeJrlrrb Ha saAaIrHoM BpeMeHHoM r{HTepBane MoAenr{poBgqng
MAKCHM€UIbHbIE E MI{HI4M€I,IIbHbIE SHAIIEHI4g BENIdqUH ANHqMHqECKI{X:'N"g,-
peMeHHbIx, Bblrlncnurb N4acura6rr AJIS aHaJrononofi qacrrd MoAenE rd ng
HI4M pe€ubHble xoeQ$rauEeHTbl Ha BxoAaJ( cyMMrdpyrorrlr4x r{ r{HTenpupyro-
IUEX [neKC-OneMeHTOB.
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