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AHAJM3 ACI,{TD(POfIHOR IHIEHIFEf,AII&i
NAPAJIJIEJIbHD( MI4MPffiPOTPAMM

C.M.Aqacoaa

Pa6 ma fi Bnf,eref, npogonfieHt,teM nccneEoBaHxfi acnHxpororu( rHTep-
nperaq[fi napaJlnenbHbrx MntQonpor?ailM c roqlc/t 3peHrf, l{x AerepMuH}r-
poBaHHocrr,rtHaqarbD( s II].3nect onncaHu &,Iacebr napaJlJlenbHbo( rMIQo-
qpoqpal{M, nopo4qaDtl[,lx AeTepMI{Hl{poBaHH[e aclfiDq)oHHbp BbItMCJIeHnfi'

Mo.qennpyoqHe TaIcHe Bhfql{cJleHrfi ceTn lleTpl.l c ,tx oco6eHHocTm{r't B

raxAoM KJracee, c@cpuynnpoaaHH Heo6xoAnMEE t{ .qocrarottnbre yclloBl{,

AerepMrlHl4poBaHHocTl,! nE)aJInenbHbD( MI4KpoIrpOIpam{ B crlwae }Ix ac[H-
xpoHHoFo Bbrnom{eHnfi, Lr B 3aRIIpqeHHe SaIIUeaH aJlrqprrM IIpoBepEx II8-
parrnenbHofi MxKporlporpailMH Ha AerepMxHt{poBaHHocrb.

I. llcnollrsycrmc troHmtlfi

Bce nonalua H o[pegeneHra, AaHHbp B gToM pasAeJIe'Mo[Ho HafiT]r

s 6oree QcrpM&,rr3oBaHHoM rJlti paaBepnyror BxAe I pa6otar< [I-3].3geca
oHu Aaorcfi KpaTKO r,t ToJIbr(o Anfi Toro, qro6br IIpe.q,cTaBmTb f3tll(' Ha

r(oropoM BeAercfi H3noteHHe Marep[aJla.
llog n apanae arH ofi ura nponp orparor o[ [oHr,rM&or clrcreuy naperrnerlb -

HED( noAcraHoaor (wrcporo,ranA) [2]. CaoficrBo napaJrrrerrbHocrtr raKoil
c[creMbl llpofiBJrftercf, B ToM, trTO MI,IKpOKOMSI{AH Moryr BbtnOJrHrObCE B

ttpo{3Bor bHoM nopf,[Ee. 06terrou npr{MeHeHfif, napalnorbHbD( Mr.rKporrpo -
rpauM fiutf,ercfi rcoteqHoe MHffiecrBo - cJIoBo f, = {(a. Fr) ), i = CE
nu,e (arrnr) - RJrerFa c rMeneu mr r,r B cocronnxr,r ..,1r€_Ar..5 u,

wcA x i[.-B erose w He Morer 6mi ge]D( RrIeroK (a.4.), (ar,r,,) c
oArHar(oBhrrrM r,rMeHaMH, T.e. n. lnr. croso w Mo,[Ho lTpe[eraBr/tTb ABy-
Ms rlpoerclr,rfiMu - Ber(ropaMl,r Pr;(lll)-= (ao,...,ar), Pr.(w)=(no,... Fr).



MHmecreo c.[oa s = {[l,}, nuenqnx o[t{HanoBbp nepBbe trpoelo$H'

a Rrcpt€ anla Pr.(f,r) = (q(ri|,...,h{Tr)} ,.nasuaaercr-roa@rny-
paqraefi u o6osHaq;erdn s(n) = (("o,oo(ii)) ,...,(uo,eo(t)) ).8 ron -
{r,rn1paryua ace ffinprlr 9.(n) nonapHo paanrqHbt. 3qr',inaa n , MorHo

Brrflncarb KoHIq)erH@ erloBo, npnHqqnemqee Kqr(Prr]Oal4an. Yn,o6xo oA-

Hy r.{s rMeHJmrnrx QyHn$fi 9.(n) ron(nnlpar4ar s(n) lmerb parrof,
n, nycrb go(n) = n.

hqlarenne E{Aa 8: S. . s. { s3 HagHBaercs IIoAcraHoBKoA unt
rlr{Kpor(ouaH[ofi. Jleaan qacrb MtrrpoftoMaHAu - rorr[unXpalgn s1.s2 co-
craBJreHa xB AByx ronfrinlpaqrafi: 6asbr sl = ((ao,n) r(a., r91 (u)) ,...
...,(.p,q(rn))) r ronrerets s, = ((bo,4,o(m)) , (u, ,0.( n ) ),...
..., (bq,0n(m) ) ) , a rotqta( Bce 6yt{ftI+,ttt e1 ,03 flonapHo pasfildtrHH'

s., r s. = ((ao ,n) ,. .. ,("p,q(u) ) ,(bo ,,lo(r) ) , ... ,(bq,0n(n) ) ).8 rcr -
xpor(oMaHAe mqprc Epoerqiln npaBofi qacrr,! s3 l{ 6a3H sr coErqAaDT,
r.e. Pr.(Sr) = frr(Sr) . Mnnporouaxga e llpilMeto{Ma r cnoBy W,ecrn
a ncu nafigcrcfi xorfi 6u ogaa KJrerKa (a.rn.) raraf,rrmo sr(ro.) .
s.(n.) gw.nprucHerre imEponm{anAbr €K cJroBytf, eocrour BnstrTnr.r
t{3 HeFO nOACJIOB W. = Sr(n.),1 = il,...ri5rlr qpr{coeAr{HcHIc r HeMy
noAoroB tVi = Sr(n, ). Horrercr szm(o[nr B ycJroefie qpnileHnMocr]t
Mr,rKponoM€lltAbrrHo B pcgynb.laTc BrnonHeHuf, MxxpoEoMaHAhr CAM He nSMe_
xRercn.llprucHe]rxc M}{rcpoftoMaHAH et K CJTOBy r .qnfi KctKpefirofi ruerror
c EMCHoM EJ HegbrBacTefi to{Rpoottopat[refi r O6ogxaqacrcs tEpeg ,,.r.

lloacnun Bce BBeAeHHbB noHrrrrrr Ha npnMep.
IIEIMEP I. llycrr n arQaanre A = (a ,b ,c ,d] tr Mr{mecrr fiMeH

M = G,?) nteer cJroao p = {(a,1.),(u ,2),(c,3) r(drA) r(a,5), (b,6),
(cr?)). Eno npoeraprn patrru rrr(w) = (a,b,c,d',a,b,c) I er.(w ) '
' (I,2,3,4,5,6,?). Ilpnuexuu R cnoBy w w,rrporolraHgy e: (b, x) r
. ((a, x-1),(c, r+1)) r (d,r).D ron(nn1pa4ro ((urx), (a ,x - 1),
(c,r+1)) ncogf,T LBa noAcnoBa crroBa w: {(a, 1), (b, 2), (c, 3)} n

t(a,5),(u,6),(c,? )). IIpsueHeHHe MHripoKoraHAH I x w s6sloDrr B BH-
nom{eHr{r{ AB1nr Mr.flcpooflepaq{il 82 n O5 , r.e. mlqioxoraH,qa € gtnor-
Hf,erefi .q,Jra rc,reror c r4ueHaula 2 n 6. Pesyarrarou rrpxMeneHnr e R 1,[

f,Brrflercf, oroBo w, = ((a,].),(a,2),(c;3),(a,4),(arS),(a16) r(cr?))
aaa

llapanaelrnofi mrponpcrpara,rof, aalsercr MHfiecr Bo rfi,tq)oft oMaqq

v = (e.), I =''i[, B KorqpoM Her AB]rx Mxxpotoi{ar{A c oA}rHaRoBbrMu

JreBM,rr qacTtM,r. [hrponporparora V nptrireHllMa K cJroBy tv , ecrr,l n
EeMy [pnMeHr,rMa xorfi 6u ogna Mr,t(poKo[aqAa 8t€ Y.
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Paslr]rqeTcfi gaa enoco6a npco6pasoeanna oroBa c noMqbo na-
paraeaanofl m{reorpor?am.rtr nJr[ A tc r{HTcpflpcrarpr]t ux ft?ofipor?amrH :
exlD(poHHafi r{ aclHrpoHHaf,.

C n n xp o HH a f, r{rrrcpqperaqraii napalacmnofi mrrpurpo-
rpalnrbr Y ccrb orcgynqan rrrqpatp{ctHas npoqeA}rpa. Ilycrr caoao wr-1
ccrb pcsyJrbrar nprudncHtrf, E w m{Eporrpor?am{u Y 1-1 pas. Eclu Hu

oAHa Mt{KpoKoxalua gt € Y He llpnrrcHlrMa r {vl-l, To cJroBo [r-1 fiB-
JIfeTCf, pCSynbTaTOM IIpntrCHCHr{R t E tr. ECrr rC MHOIGCTBO rq)rMeHr,r-

Mrm ft [/t-l irrKporoMaqA He[ycro lr paBHo 18rr, ..,o!, ] , :: pe-
gynbraroM 1-fi nrcpa$rr{ rBrrrtcrcfi cJroBo wr, noayuertrroc u3 ll/r-1 n1r-

T6M Bb[IOJIHeHHf, BCCX r{r,IE?OOEepaqXfi (ar.," 
1,r 

r... rel 
ta 1rt,€.rr..,...

..., 6l^a^. ,...,81_r_. ) xqq caoaot{ w1-1, rgc (rar1r...r n5x } --2-ztZ -r-rk,

MHmCCTBO r.rMCH TGX !UIeTOK, OTHOenTCJTbHO KOTOpU Bb[IOJIHAeTCfi rlo{ftpo-

KoilarUa 8r .
J

A c n ixp oH H a s nHrcpnpcral+{nE napanacaanofi Mt,rleo-

rQonparorbr Y raEte fiBJlrrercfi Hrcpaq{oHHof, rtpoqc.q,}?ofi r,r cocroHr B

cJrc.ElmqcM. Ilycrt orono w1-1 ecrb pesyJlbrar llpnr,tcHcHt,rfi Y K W i-1
pag. EcJt,t 'I Hc rrp]nnHrrra x wl-r, To flpoqecc rqno6pasonanna T ga-

KoHwJrcfi oroBoM rt-1. Ecan uHor(ccrBo rq)rMcHI{Mu lll{ftPoKoilsltA H€-

nyero t{ paE{o ( 81 -rr..r0 '}, 
ro PcsJDlbrar i-fi Hrcpal[lr au6rpact-'r .it

cs x3 ur{mGcrBa oIoB (r '}' xa,(Aoc t{3 KoroptD( nony@Ho tl3 cJIoBa

wt-1 nyleuEpnucHoHlrrftHGMyrorlbro oAH o il mrrpoonGpal$ff

rg *HofecrBa (ttr"r., ""'oartrrr ""'oartra""' €trtr., )' M@-

It
Hoe,rb MHO[emaa {w r} paEra E I.o

J= 1 J

Ear a crn:rporrof,, Tar lr B acrxrpo*rof, EGFpIIpcraq{E( cJroBa

(r-1 )-no r i-Fo xraparp{ortntD( Ea,ItoB Ha(onmefi B orHolllcxl{tr crlc[o-
gaHrRoB cllrxpoHtrtrr crll,,xac eJIoBo rr eJIoAIGT sa cJloBo{ f t-r 

'ccrt{wr noJrytcHo ng rt-t nJmcx BurotHcxrn Bccx trpnrlcxilMbo( r rl-1 MI{-
l,

Kpooncpa4{R. B acnrxllorrrou c,lJruec oloBo r J cJlclytt sa c,IoBoir

wt-' , ccar wtJ norlnpsq xg wr-l n3ncu Bb[IoJIHGt{ltR Aaa ogaofi rg
Ercror erosa rl-1 Hcnoropofi ttrllpooncpaq.rx tr3 tn{cJla rq)lar,tcnrlrux E

neuy. Coaor),mtocrb croqr noIJnlcHHtD( ltg r nyrcu trpl{rrcHcH}tfi R r na-
porrearHofi m{rponporpailt{H I ( crn:rporxut nJm acrHxpouHur cnoco6 o,t),

BMCgrc e o[HqlGHxcM cltcn,oDaflnfi cJIoB HarrgBacrcf, BErqI{cJIGHrcu (cnn -
x?G{Hmr tlw nrm acmt(ponH$t ?w).
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hnrrcaexne raeo6puml qprenrrpoBeHmu rpaifox, BepmrHerr Eoro-
poFo nograBJleHu B coorBercrMe crloBe; ESGLEE ABe croB8, cBfiSaHHbp

o4HmeH!{eM ore[oBaHrfi, coeEr{HeHH AYrof,, EoAxoE4{M o6pasu q)reH-
rnpoaanxofl. I!a{ r.rueet oAHy Haqa,IbH},D FpE{Hy (nepma 6es *ogn-
qefi B Hee gyF{) r uHmegrBo RCreqHlD( (mpmnu 6es rcxog4nr gyr).
Harrurrnof, EeFrHe coorEercrB],er [o(olnoe oloBo f ,*oHetrtofi - cJIo-

Bo - pegynbrar. [!aip, npelcraBJlr[olpf, Eoterrl@ Burn{cleHre, He Hue-
er ryuroB. Ilytr a rpa{e ol naturnofi EfilrHbr r Eo{eqnofi coo[Er -
crB]rer ognof, peomsa$r Buqlcrrerna. hai[, rpegctaaloqrfi enm<pon-
Hoe BmMc,reHre Tgr f,ulfi€.rca qe[m. ,[eficrrnrearHo, Taftoe BHtlticJte-
rMe xleer e[rrHcrEHHJrD peaflxgatsn, raft EaE raqAd uar ButtxcJreHnfi

[ac" cglrncracmru0 pcgyJrbrar. Aorrxpornoc ButueJrcHilc t x6er
ruerb rfiorecrBo peuusar.pfi r xe egnnclrmnril rmeqrufi peglrrrbraf
(a ryaf - He egtrxcrrffiJ4o f,qretn{yD rpnny) rs-sa mtmecrrrmocrn
peoyrrbrara raq[oro Eara BHtu{cJrenr{fi. Ilporurnocrpnpycll Ha npnrrcpc
E{OBb BBeAe}IH}'D np}rany noHmnfi.

IIE{I{EP 2. Ilyctr a al@arre A = ta,b ,c d }} r{ xHfiecr* nrreH

r. (IF) rrrcGrcfi c,roBor= (("f ),(d,2),(bF),(a,4),(u,5)). IIpu -
MeHf,M ft [ Mf,xpollpolparuy

1 er: (u*) . (a,r-l) - (a;r),
I

I = ,l e.: ((c *) ,(a;r+1) ) - ((n F) ,(a,.r+1) ),
I( err (uF) . (a,x+l) - (aF),

xrrreororax[u rorqlofi Moffio npe[cla*rrb B BnAe crreA],D[U& reo{erpn-

tlecrlnr o6pasoa: EITI - [JA'I, Eel l-i'I;], fhEl - Ctr.

g.dlgb
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."!"u

,
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I!a@ ar,r+rclerxil cru*pctHono i* n acnrxpornono ?* rrpeAcraB-
rreHH coormrcrBelrHo na pre.I r 2 (mpmnru rpa@n troueqeHu neoiler-
p[qecxr,tMr{ o6paeaw coo,rETcTBytoqnx eJIoB, B cJroBq noAqeprt1nH re-
BrE qacrn tIptlMeH]rMHr nogeranoaor).

2. Kaaccu napurnenbH[D( imfiponpor?$a/t

Brnnrc.nerrre HagbrBaefcfl Ae r e p Mr H u p o B &H H H]it,
ecJrH Bce ero pe&lHgalxx qoAmc8 K oAHoMy l/l Tovy )ie p€3f;ibTarv ;!t

cneAoBererbHo, rpa+ Tanoro Bbrtucnenxt r{M€er eAr,rHcrFrrHyo :coF.e(y;....

Eprrrnny. Cvnxpcaxar ( aerrxpounar) rmeprperallxa napaJr.rea rnoil unr-
po[pcr?am{H fiBrrfiei'cE Ae T e p Mr H}rp o B rIH H ofi, ecrH
c[FrxpoHH.]e (acrrxpomoe) stnaaoaesre in(?*) AerepM[rn]rpoBaHo Arf,
ro6OFOenoBa WcArI.

Ilonrmno, qTo acrmxponHoe BHqxeJreHr{e uorer oftagarbcfi i{egerep-
Ml{tO{pOBaHHbD'r !r3-gA MHOEeeTeeH}IOeT}{ pegynbfaTa Ha XalqqOI nane. Bo-
rpoe o HeAeTepMHHHponaHHocrr.r clilDq)orHDrx BbrqxcJleHl{f, paceMorpeH B

pa6me [3]. Cntyargf,, B Korqpcfi Bosxrracr HetrctcpmmlpoBerHocrer,

coeronr B cneAyoqeM" Ha nenorQoM Eal€ atnuotemta I* KJIerEa (arx)
oKasNBaercfi D noJle geilcrarn ABrr Ml{Kpooneparprfi, ogxa t{3 Ko4qpbx

crpeMlr,ref, (a,r) sar*erura ua (u,x) , Aplmafi - Ha ("f). BosHxnaot
IIpOT,,rBOpeqxe, lr peSynBTar sTono tr8rra BEql{crleHxf, otaSEBaeref, Heo[-
peAeJrexHb[r, a caMo BmMeJIeHne HeAerepM[HrpoBaHHHtr. lkxporryorpax -
ua, enocodnafi nqpoAl,rrb renoe BbrqreJleHue, HaguBaercf, npotr Bqpetor aoil.
B [3] erlopuyrrxpoBaHu xeo6xogruue x AocraroqHbp ycJroBrrr Eerq)o'tf,Bo-
pew Boc?r{ AJrr HerosopoFo RJracca nE)arrJreJrbHro( Mxrponporpauu.B er cn

uracc ExoAf,T mrrponp6rpamrH, B t(orqpu( AJIa galmcn not@n1ryaqnil nc-
noJrbs]norcf, ToJIbRo Qlnrrqnn cABnna Ha noHcralrry: {n) = m t C . Oto

Aoc[eroqHo Erporcril ruracc nQa,rJrarbHDlr mrQonponparoi gan npamnue-
cErx Bbrt[rererrfi. B Aaxnof, pa6me [ccJreAoBaHre oco6eHHocTen acmx-
poHHrD( xHTepflpetarp{n BlflorHf,ercfi rr,raHHo AJIfi Tarono Elacca unEpo -
rrpolTamr.

Caeglmqril npnmep nJlnpcr?t{p},Bt fiBJIeHne nport{BQetfi Bocrtl' Bo3-
Hr{re@ee npx cnroQCrHon rtlrToplu]etargn !{uEporPo[?8xx. Sarerru, trro
Ilpt,l acnrxp(IrHoil r{HfeP[p€rar$n 9ro fiBrreHxe He BosrorRaer, [ocroJrbKy
a ogxofi pearr[s8r+{r actrnxpcfiono BrrtueJrettrlf, He rer[or Ealle im6ar
rcrreTtsa r{cnE?uBaeT na ce6e aosgeicrB}re toJrbEo ognoft mrqlooueparp,il{,
HegeE[,rc]rMo or rolt, B gct& gef,crann croJrbr{x ro{xpoonepa4{fi era
IOteTEe H&(oA[ref,.

32

5



o

er

o
1

1

o

lo
02 to

e.: ! - l,
e, to I '.1

e!

e. to 1 'rJ

12
r to t

IIBIIIEP 3. K erony

Pxc. 3

g = ((a ,1.),(b,,2),(c,3)) [pr{MeHrM Mureonpo-

rpfrln{y

o11
lOO r
t20

t=
111

@.0
ooo

B.rc.4

t
er: (u,x) . (a,x-l) - (d,rc) ,

e.: (u *) . (c ,:c+1) - (e ,x)

1

cl{Hxpoxntni cnoco6ou. Pegynbrarou BMIoJI-
HeHilfi Ha nepBou re Eane o6erx urqloro-
MaHA RBflrrercfi rrrlloiecrBo ((a l) ,G 3) ,
(e ,2)1 (c .3 ) ), rmopoe He aarrflerca Ere-
'rOqHb0Ir TaK Kaft B HeM eCTb ABe ICJIeTKLI

C O[t{HaEOBbD,lx l{MeHailn }l pagHbO,IU COCTO-

nu'p,or (a,2) n (c ,2 ). CaegoaarerrbHoi

yy:rPorpaiaia I npo4rBqpeqnBa.

Samerru, qro Erraccbt nE)aJrnenbHbD(

rorKpofiporpamr, nqpolgeqrx AerepMxHr{-
poBscrHrc aCHlfXpoHHbp H gerepfl.rHrpoBaH-
Hbe cnHxpo{Hte BHtr}lcJreH{f, f,e coEIqEa-
DT H He fiBrrf,oTca nOAKrIaCeaMX Otrt{H [py-
nor.o. [IorareM ero Ha RorTpttprMopax AJrn
o6patnur ),"r BeprLeHnR.

IIH,IMEP 4. llrrpmporpawa crrme-
Hl{t n q)o{r{Hto( ttuceJl, HSrIxcaHHaR no
aHerrorl.lr c lo{ftpqrpotparorof, crGem{s n

ABor{qHbrx tnrcea [2, c. 23] c rofi Jrmrb

paanrqef,runo B ee io{KporouaH[6( otreyr-
cTB]'roT EO{retrcTH, COCTO,|T l,l3 lrecTr
r{xrpotoran[, neo{erpnqecrcre o6paau ro-
TqpbD( B qeJrorrxcJreHHofi AByilepnofi peuer-
ne nso6parenbr Ha pr,rc. 3. 3ra mKpoEpo-
rpailua rrprt cr]D(poHHofi [Hreprlperaq{[
EpornBqreqxaa. [Ipnmep cl,tryarptr, B Ko-
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ropofi trpof,BJlaercf, ee fiporl{BopeqnBoctbe AaH Ha pnc' 4' Acnorpouan

nHTepnpeTaqlfiAarrHofilfi[EpolPolPsrofHf,BJI'GTef,A€repMrorrpoBsHHofi.
rlrO-**"tt , tp"* qerupexpaspm,HbD( wceJl nso6pmen na pnc' 5'

nHffEP 5. MttxPorPonpalory

ea

Bbs.
I

acbd

.d"i,

hrc.

el E
tf=

- n;El
Etrb e:4

IIpl{MeHrM R oroBy f.l =

Pac" ?

B cnrxpormor cnlnae noJrlqnM Aerep-
MI{HrpoBaHHoe Bbrq}roreH[e, rpe{ Eo-
ropono rso6puen na pnc.6. Acrro<-
poHHoe BbFrxcJreHl{e EBrrfeTcf, HeAe-
repMr4r{r{poaaxHror, eno rpa{ nso6pa-

:": :'prc' 
7"

Paceumpnu no[uraccH nE)arrre.[br{EDc }or Eporrporpamr, noporqan[rrx

AerepMrHr{poBa}IHEre acxnrpoHHlp Bbrrr}tg,reHra. Cyqecrremrru MorreHTo{

rpn raaccr(nraqxtr Mt{Ieorlporpar{M fiBJIfiercf, trpoBepna MrEpoxouaqq He

nepecetrcH[e. Onpe[enru nonfiTne nepecetpHr{fi rcnr(nnypagf,. Ase ron-
@{rypaqry s, = ((ao ,a) ,(a, ,er(n) ) ,... ,(an',g(n) ) } r 8. = ((uo ,n) ,
(b 

1 ,0i(a) ) ,. . . ,(un,on(n) ) ) nepeceraorca, efurn nafigercR taroe k,
wo n noarprnypqnft -s. r sl = t(bo, a + k ),(u.,,1r(n)+k),...
...,(bn,on(q)+k)) ) ems oArHeEoBEt ErerEI' r.e. sl n sl f 6.9 u-
qeu uyrraa, ronE,a nrlcHa tqrc I r{HtepqperEPyotcE JrErailI{ u-uepnofi
qerower€HHofi P€iEe?tC tr qpc[craurrD?cfi a-pa'spEAHEDfi ilEIolra,ur;
(conorymroertD EoqpAHHat) n. = (^l ,...Fi) , k rame surr€ren n-

paspf,Hur EBrrqpor, k = (kr,...J4), kJ - qeJrbr tnora.
. IE{UEP 6. AaaH gr xorfirnypargr

- s,, = t(a,(r,y)),(u,(r+1 ,y)),(c,(r,y+1))),

s. = t(b,(xry)) r(c,(rd ry)),(a,(r+1 ry+1)) r(ur(rry+1))

r{ Bo{ctenrtr clBrna trl = 1, kX ? {, k - (f ,-f) 4gmror na L nn -
;

u
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H]rqre ffytlnqr Bsopofi Eo}r@Ipypq{r, troJtJFIilM s: = ((b,(x+11 y-1)),
(c,(r+2, y.1)) r(a,(x+2,y)), (b,(r+1,y))).B s. n sl ecrb ogHe 06-
qefi RJrerRa (b,(r+1 ,y )) , snatrilrrsr n 8l = (br(r+1 , y)).Ho ero He

egnnmrnnxfi BqpraHr nqpeceqeHns [aHHbD( ror{rnlpaqufi:
rplr 1 = (1 ,o) s! = ((u,(r+J. ,y)),(c,(x+2ry))r(a,(r+2,y+1)),

(b,(r+1,y+1)) ),
sl ns: = (b,(r+1,y)),

npn k = (-1 ,1.) sy= {(u,(r-1 ,y+1)),(c,(x,y+1))r(a,(x,y+Z)),
(u,(r-1 y+2))l,

Sr n S:'o (c r(rry+1)) ,

npr 1 = (-1,-1) sl" = t(u,(r-1,y-1)) ,(c,(x,y-1)) ,(a,(r,y)) ,
(u,(x-1 tr)) ),

sr n slv = (a,(r,y)).

I II

rr

Peorequvecme o6pasu
Bcex trelrcer{exttfi ngo-
6parenu na pxc.8.
aaa

ft;aeu noBqpxrb,
rno [Be Mu{poEoMaruH

8r , O, nepeceKalor-
c8, et,Iu [epeceqeHre
ilx JIeBE( qacreil Heny-
eTOr lt .e" Sr., . Sr.a fl
s\rostr"lfi.

Paso6rer coBoKJm-
HOcTb BOSIOT(HEo( BA-
plaHroB nglle@qeHxfi

ABfr lorEpoRoratlq 8.:
S..r . 8.. - Stl n

or, sJ. " 8r, - 8r,
Ha rpn r?yttnH. H nep-
aofi tpyrue otH€cerri ne-
pecetrexxe no 6asoeu

v ::fu,31
-- -T-i-F

tl r

_-_.m

r x+r x

EL
l-EEld
rbr cl
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.Kot{(:{n}Oaqilff, S., n Slr= drnpnqeu raKoe,trro Mrro,recrBo 8., . Sl,
He f,urnercs KoHftrrlPaqxefi ( a HeM ec'rb no rpafineil Mepe ABe RJrertG4

c ogrnaro amm. HMeHailr{ I,r pa3rr,rqHb[\,[,r cocTofftrE{x ) . Tarcoe nepeceqe-
Hl,le HaSOBeM np or r B ope q[r BhlM, TaR KAK MXXpOIIpOrpafi-
Ma, B Korqpofi ectb rarcru o6paeoM nepeceraDq{ecn io[Kporouafl[bt, fiB-
,fleTcf, llporil Bopeqx BoR. [IplMep rrpo4r.r Bopeq[ Bono nqpeceqeHxfi i[{Epo -
KoMaHA trpuBe[eH Ha pnc.4. Ko nnopofl rp]rrme orHeceM [Ba Bapraflta
nepeceqeHr{n. Bo-nepamc, aro - HerpornBqpeqxBoe nepeceqeru{e no 6a-
saM, rlpr{qeM Taroe, qro nepeceqeHfiD npxHqqJrer[[r ronbro qacrb 6ago-
aoil xorfirnlpars{[, no rpaflnefi uepe ognofi ns nepeceramuuxcf, i,o{q)o -
Ko{aHAr s.. 0 sr. .s.r(sl., ). B npnmepe 5 raxru o6pasou nq)ece -
Karorcq Mur(ponoMaqqu 6., n 8, . Bo-atqtbo(, gTo - nepeceqeH[e 6asu
oAHoil io,ueororaH.u,br e tsoHrexcrou Apyl.oil, S.. r S,. O S]1 r Sj. .
= S., o s3.(si. n s:1). B rpnuepe 5 tarc{u o6pasou ncpeceraorcn
MxrpoftoMaHlu 62 tr 8r. IlepecetreHlfi Bf,q)ofi rpyrmu 6lgeu Hasbraarb

o n a c H br M !r. 3ro nagsaHre odyeroareHo reM, rrTo Mr,rKponporpaM-

Ma, coAelrftaIafi TaKI{M o,6paso,t nepecer€mq{eea MI{r(poKoMaH[b[, Mo[e?
n qpofiq ar b HeAerepMH Hr.rp o BaHHHe Bbrtm eneHn r. IIpn tun ofi Hegerepiir{Hr{p o-
BaHHOeTr4 fiBrrfierefi Hap)4[eHr{e ycaoanfi rp}lMeHHMoeTr ogaofi t,l3 nepe@-
Kanq{xes MxKpoKo\{aHA B cJrJrtrae Bb[IoJIHeHnfi Ap]rrof,, qTo Moier rpl,lE-
eru K Toiry, r{To qpoqecc BbrtMcrreHl{fi, pa!]EprBr,rEtlr]rcb, He fipfigeT E

e[HHcrEeHHOi/ry KoHeqHcn,ry pesynbraTy. Ilprauep 5 nanocrprpyer rarc]4o

crrya${o.
I naroneq, onpeAemM nepeceqeHrfi rf€t'6efi r1lyrrnu. Bo-neparx,

ero - HellpornBqpeqilBoe nepeeeqeHxe no nonHbDlt 6agau, r.e. nepece-
qeHne Mrrq)oxor{aHg, ltMenq,lx o[]4HaI(oBHe flepBue flpoeruflr,t 6agosbc( roa-
@rr1paqnfi, sr. . Sr. n slr. sl. = Sr. = Slr . Bo-arqm<,ero - ne-

peceqeHlre no KoHTeBcraM, srr . sr, f, s1i . s:z = s.. o s!. .Tarne
nepeceqeHilf,6l6emnasunatr 6 e son aeH HMl,r BcMrrcJle Bo-
gHH roloBeHnf, HeAerepMlrHnpoBaHHoctn BbItMeJIeH[fi o Tamau o6paaorrnepe-
cetanqlrecs r0[KpoEoi{aH.qu an6o He HapJmeT ycrloBt{fi qp}rMeHl{Mocfl,t oA-
Hofi B enJrqae BE[IonHeHrE Apyl.ofi (nepeceqeil{e no KorreftcraM) r an6o
oqr{Har(oBu no BosAeficTE{D Ha KJreToqH@ i[HmecTBo (nepeceuerre no
rroJrHbrM 6agoaHu ron@rnlpar1ufir{). B nooreAHeM cnyr{ae m{EPottoutltt[bt r.rg-

MeHf,DT eOCTOrtrrttR OAHt{x }r Tex fe rureToK t{ qpn 3To{ oAr{HaKoBbil 06-
pasorr raft qro nocne Bbrnom{eHHs oAHoR MxnpoEo0ra}UH BElrorHeH}re Apy-
noft y.,(e He rpe6yercs. Ilpnuep nepeceqeHxf, no KoHieftcrai{ AaDr Mxr -
por(oMaHgbr el r e, B fipr{Mepe 2. .Henpmnaopeq[Boe nepeceqen{e no
trorHHM 6agau nr,reot MxKpoKoMaHAH
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{(a*),(u,x+1)} . (" ,x+2) - {(a,x),(e,x+1 )},
((a,x-1),(u*)) . (h,r-2) - {(a,x-1),(e,r))

trplr Bb[ronHeHlu{ cABr{Fa k = f gln e2 (sl. . sl. = {(a,x) ,(b,x+l )} .
. (n ,r-1) ) .

Saueruu, tno o 6esonacHbx nepeceqeHr,rrD( MxxporoMalu 8, f, 8,
nMeeT cMbtcJr roBopnTb roJIbKo B ToM crJrqae,ecJrH err,l Mxr(poKoMaHAbr Hll

npn EaKxx cABr.rFaX He Monyr nepeceqbcf onacHo }{nl,I npoTr{Bqpeqr{Bo.

06oenatuu uepes tr kJracc Mr{rq)oqporparuu, noporqanq{x roJrbto

nerepMr,rHr,rpoBaHHtre aclrHx?oHHr€ BbrtMcJIeH[fi (a orar.fle o,n D ,o6oaaa-
qanqefi uracc MI,tKpoKoMaHA, Aaxlryrx roJrbKo AerepMD{Hr,rpoBaHHbe cl{Hx-
poHHbc suqacaennr). 06panaucn ft noArulaccaM RJIacca fr . Paccuorpr,ru

ABa noAKnacea - noArcrlacc Q oAHosHaqHEx MttKponpoFpam{ }{ BroreHHbrfi

a Q noguacc r yetofiwerx Mrltponpol?am{.

,IIa onrcarrn noAlslacca Q ncnotrsyercn noHrrrr,re ncrqprlr RJlerrs.r

tI]. B rar.gofi pea,rrsarlnn acrHxporrHono Bbrtfic.lreHnfi MotrHo BbEeJrHrb

rlocJle[oBareJlbHocrb IUreroK, rueprqrx o[Ho I,r ro re rua. B oTofi no-
cJregoBareJrbHocrn MorJm orasarbcfi pE[oM oAlrHaftoBbrc rurerrcr (r.e.
lrMeoqne He ToJIbKo oAHo u To fe t,tMa, Ho fi ogrrHar(oBEp CoCtoml,rn).
Eclr rg noeJreAoBareJrbHocrlt )AaJrltTb Bce cl,o@tte pflAou oAr,rnaroBbre

rilcrE[, KpoMe oAHofi , r{ BbtrIxcarb coor ETcr B],roq}4o [ooreAoBareJrbHocrb
coctoffrufi, To rar(]no nocreAoBarenbHocrb MofrHo HasB:rrb Hc,loprefi
Knerrn (nar ero c,u,enaHo B [I]). I,{cropra Rrerrc{ e HireHeM x o6ogra-
qaercfi vepes h(r) .

IIH,IMEP ?. hnroueu nocneAoBareJrbHocrb KJrerok c rueHeu 2 s
pearrxgals,rr{ bgbe < acbe + acbd o aqad acrnxpo{Horo auqr{cJreH[fir[ax-
Horo B npruepe 5. Iloayrnru (e,2),(c,2),(cP),( e,.2 ). Ygarnu ogny
ftrlerty (e,2) r,r sanmreM t,tcrqplrD h(2) = 6,c,9.
aaa

Acnrxpoxuoe BHqxoIeHHe HaguBaercf, oA H o gHaqH HM,ee-
JIl{ K8f[af EJreTKa HMeCT OAHy r{ Ty fe HCTqprm Bo BCex pea,IllgarylE(
oroFo Bhrtrxcleurn. (Orerrgno, qro ran@ Binuolertte [erepM]rHr{poBa -
HO, TaE Kar IIpH OATHaKOBTD( t{CTqpHfi)( OAHOr{iieHHlD( RJretOr BCe peUrH-
sarptn Bbruenenxf, oaplmaDrcf, oAHr{M }r reu re pesyJrbraroir). Ilprr.rep

ogHosHaqHono BHtrxcJreHrIR AaH Ha puc.2, sgecb a m6ofi pcamsawx
K.,IerKr [rMeDT cJle.q5mqne trctqptrtl: h(1) = c],4, h(2) = d,a, h(3)=
= h,o , h(4) = a, h( 5) = b,A.

el
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Ilapanaeasxaf, m{nporpotpar{Ma, Korqpaf, Arrs rm6ono HgxoAHorto

cnoBa nqpouaeT oAHosHaw{@ acrHxpoHHoc Bb{ttreJreHfie, HaSEBaercfi
o.qH o gH aqH o R. 0ueurguo, q,lo KraccyoAHogHaqHbD(He MonJn
qpuHqqnefarb [porr{Bq)eqrBhe Milrq)o[porpaMMu, nocro.naxy mo6rrc ABe
peaJrrSar.lnr{ acxHxponHoro BbrtMcJreHfiR, B r(alfin,oil t{3 KoTqpED( BErnoJrHfi -
eTCfi OAHa }{3 AB]n{ npOTXBQet{ilBO nqpeceKaDq}rxcfi MXKpOKOMaHA, HMeD?

pasHbre ncTopnn Tex KJreToK, oTHoen,reJlbHo KoTopbI)( [pofiBilnocb npoTr,r-

BOpeqfie. Hano,ctnr,t, tmo fipoTt{BopetrxBbp Mt{IQOnpOI?8ro{bt Moryr nq)fi-
laTb KaK He[eTepMrHHpoBa]rHbre, raK u AerepMr,rHrpoBar{Hbe acxnrpoHHbp
BbtrMcJreHt{fi, eTO BepHO l{ .qnfi MXIQOIIpOrpaMM, B KO4qpEDC l,lMeOTCA dla-
eHbe nepeceqeHufi, oAHano B orJlrwe o4 npo{l{BopeqlBED( onacHEre M}rr-
porpor?auMbr uonyr 6ulu onHosHaqHHMr. Bot nogxognqtfi

IFI4MEP 8. B r'aarporpor?ar{Me

-[rd-l,

Y=
- [Th-l ,

E

'8., :

8.'

ort

{

ry,.qg HMeDrer onacHhp nepeceuenra ( e, n €. ), Ho oHa flB-

ou6b* nfiercfi ognosnawoh, qprMep ee tq)nMeHeH[n np[Be.qeH
| ) na pnc. 9.

bdbg -/ . j.
\rrb-dhk Onacnrc nepeceqerlrfi B rnrponporpanMax He fiBJIfi-

hac. 9 prcfi onacHhrMl{ rII)u c}rHxpoHnoil nnrepnpera4,tl,t. Mnrpo -
nporpaMMH c raKoFo poAa nepeceqeHnrno{ Bcenn,a Aaror

qerepMlrHlrpoBanHue cllHxpotrHhe BbFMcJIeHt[fi. Clegonatelexo, ttoAluacc
q f,Bnrercr co6ctaenHuu noAMHmecrBoM rc,Iacca D,q c D.

Coanageure ncrop Knerox Bo Bcex pea,Iusaqrm< acnnrplnrnono
BrMr{eneHr,ra osHaqaeT, qro MrKporPoFpaMMa' no tmopofi BeEeTcfi BbttM- 

o

e.rreHHe, vcrpoeHa cneA]4otllnM o6pa30M. Ecma na i-M maFe BbItMcJIeHI,tfi

Brno.rrHflrucb yenoBun qpnMeHHMocr[ HeKorqpofi Ml4tQoonepaq{, or* ,
qpernncursaxu(eil saueHy (arx) xa (b,r ), n na cne.q]@loM Eane or]r
ycroBlrr 6suu napyrenbr B pe3ynbrare Bb[noJIHeHnfi Apynoft rQr{MeHnMofi

Ml'rteoonepaqnri To Kllg1rg (a,x) Ha oAHort t,tg AarbHeftxux [IaFoB BBI-

r{ucJreH[s nonaqer B 30Hy AeRcrBDlfi Heftmopon Mxlqpoonepaq}{fl 8*r1rr
coBeprrlarouen saleHy (arx) Ha (b,x ). A go rex nql (arx) nr6o na-
xotrr4rcfi BHe 3oH5t geficrauR re6ofi qPynoft MnKpoonepa4an, rnt6o Jruacr-
F)eT B ur,rrQoonepalp,lm( roJIbKo KaK ftoHTeI(eTHaF IUIeTKa.
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Acrrxporxoe BhrtMcreH[e HagEBaercfi ycT o fiuI aHu' ec-
Jrl4 B HeM ycnoB]rf, BMIOTHeHXfi ra4nOil Ml'lKpoonepam{H co,(paHflotcf, Ao
r€x rrQpr nofta era MnIQOOnepaqHf He Bb[IOJIHilTCfi. }{HbD/iH CJIOBaMT, BE-
(MCJreHre ycronqilBo, ecJrr Ha l-M fiaI€ BEInoJIHrlnrcb ycJloB[f, npnMe-

HlrMocrr,r HeKorq)oa MrKpodlepaqnfi o11r flpeA[I{cHBaoqefi aareny (a,x)
Ha (u,r), ro xMeHHO Mr{tq)oonepaqfffi ekx t4 npoxsBeAer ery ga.MeHy.

3to onpegeleHle aHa,ronuqHo oqpe[eJleH[o ycrofiql,rBocrl.t flapaJlnenbnbD(

cxeru npor?arfi [4], rne ycroilt{xBofi ctr{Taercfi sxeMa, B KoropoR Kafi-

[brfi onepal'q) coxpaHfler ForoBHoerb K BKrDqeHuo Ao rex noprnofta ra-
raf, roroEnocrb He peaJrngyerefi. Ilprauepou ycrofiqflBorro fiulf,ercfi BH-

vt4cnenre na prc.2.
IlapaueasHafi iorKporpoq)auMa, noporua$qaf, ycrofi r{x Boe Bu(Mcrre-

Hxe Anfi nD6or.o r,rcxoAHono oroBa, HagHBaercfi y c r o fi q l,l a o f,.
Knaecy ycroilqxBbD( He Monyr npflHq[neniarb Mr{t(po[porpatrMu c onacHbrMr,r

flepeeeqer]rmor. [,Is Knacca yerofiqlrBbD( no qxcro Qopruarnnouy npnsnaxy
BhrnqAaor H ro,rreo[porpauMhr, HMeoqHe 6esonacHure nepeeetreH[f, no nox-
Hrm 6asalr, nocnoJlbry Hg AByx nepeceftanqxxcfi TaKUM o6pasou H rrpx-
MeHnMbD( B oIlHoM cJroBe Mnrpoonepaquh BbfiroJrrr,lrbcfi uoxer 6urr ronbro
o4Ha. Tarnu o6pasou, KJracc ycTofiqrBhD( coc.l,aBJrmT Milr(poqpoppaMubrrB

Ko|ropro( Mr{KpoKoMaH.qH Moryl, flepeceKarbcf l.oJrbKo IIo KoHTeKcTaM, H B

raRoM q,r]nrae BHnoJrHeHre oAHofi m{KpoKoMaHllbt He MoRer Hapytn[Tb yc-
noBfi fi [p]rueHilMocfl{ ApUPofi .

06osHaqnu vepee B ruacc naparrJrenbHbD( MuxponporpauM, nopq4e-
qHx TOnBXO AeTgpM[HrpOBqi{HHe BHtMCJreHnf, H B CHHXpOHHOR,T E aCr{HX-
p@rHofi nHrepnperarlx6q, 6'= D'n D . hreor Mecro orHonerufi

fi'o 
=D >Q rI.

io
Buqelxu noArsrac-

cbr MxftponporpaMM B

COOTBETCTEHH C TTNSMI4

nepeceqeHxf, Mxrq)oKo-
ManA. 06ognatnau: P -
IUIaCC MlrlqporoiraH[ e

IIpOrtl BOpeW B$,ln nepe-
ceqeHt{ril?r (unrporpo-
Irpai{Mbt 9Tono xJracca
MOnJn HMerb onacHEE

(1)

Fc. I0
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nepeeeqeHtrfi), H - ftnaec MilKponpor-!aMM c oflacHbD/iu nepecerreHnf,n/flI ,HO
5es rpornaopeqfiBbrx, U - -ryrecc Mnrporrporpam,t, eeru il r{Meo{rlrx nepe-
eeqeHrfi, ro roJTbKo 6egonaente. 3ru no4rcnaccn nonapHo He trepecera-

'JTef, n HaxorlfiTef, B c.,ie.[yoq[x o,rHo{rreHnt( e noEtJiaecama o,il,fr,q,t:
D - II u Ur

Y cU cQ. , Q)

D \E c 1'.

fuarpauua Ha pilc.I0 cro6paxact otnqnenns (I) a (2). 5a uefi 06-
,'rEreTb r 3a[rrpHxoBa]IHaF Bepr[ i(aflbHo, coorDercT BJreT ncrI lclaccy H, r'qu -
3oHTa-tbHo - notrKxacey P, nnfpegtan c6nacll 5es ',rrpnxceru coorBer-
aTBver noflKnaecy U.

3. llaparae.nbHbt Murporrpor?aMMH n ceru lletpr

Kpoue rpar[a BbFmcneHnfi ) /,l,qa nDe1cra&leHxfi acl,lHxpoHHED( BbItM-

eneHrfi \ry,o6Ho rcnoJlbsooarb cerx ilerpr,r [5i. Sauerutt, q'ro eerr [Ier-
px. \{oqenHpwqafi i{eKoropoe ac[rHxpoHHoe BFItMc.rIeHre, orHccl,tTcf, R

rparfy eroro BbItMcJIeHnE TaK tre, KaR oHa orHocttrcf, r cBoeMy rpa{y
IocrHlf,rMLrx MapKxpoBaHHfi. flpynnur eJroBalto4, rpa& BbrqilcjleHrE }r rpa6

IoCTHm{MbD( M8p''s,rpoBaHuf, eoot sercl Byoqen cetn llerpu nsouopfiru.
[loeragxM B eomeercrg{e KJrerKe (coctotrtne, uua) noguurp p

eern flerpn, a Mrl(poonepaqu[ - fiepexoA t. BxoAnrna Arfi [epexoAa t,
npeIleraB,Imqeno Mx(pooflePaunn 8rr, frBnf,otcf, noSxrfl,t]i , coorBercr -
Bllnwe E,rerrari croBa sl r(z) . s.r(z) , BbIxoAHHI\,ft{ - noguu}ut,coor -
BererByoqre KnerKaM en6ga s ,(1J.. sr.(z) . &tgno,uto K,Ierrgl,D(o-

Ifiqne B KoHTeEcrHym qacrb sr.(z) MlrKpoonepaqn[, coorBercrB]mT no-
3HrlHf,Ilr, fBnmqHMCfi Infi nepexoAa t n a<ogrbo,tlr, H arorognunrn.llosrlqr[,
coorBeTeTBlmqle KJreTKar, lrcl(oAHono oloBa, fUIEoTca F{oAHHrir{ Anf,
eerr, r{ MerKn B HHx onpe.qenf,or HaqarrbHoe Maprcrponanne cetu.BrNog-
HbMX qJrf ceTr aBJrf,toTcf, Te llo3l,lqlt],tr r(oropbp He [ueDT BxoAa Hil B

oAt,tH nepexo[rrpoM€, uorer 6tnr, rex nepexogoB, u3 r(crrqpln( oHr BH-

mnt,|.

Ha prc. II n 12 AaHH rBe cern flerpx,MoAenl,rp]mq{e acrtrfipoHHbp

BbrtficneHrfi, [peAcraBrrenHbp Ha puc. 2 r,r ? cooraetcrBeHHo.RafiAafi u3
cerefi B 3rl{x qpocrED( cry'{am( HaPJIflAHO fleMoHqprp]ret AerepMrH[po-
saxHocru (Nr) nJIr HeAerepwrHlpoBaHHocrb (N2) cootrBergrByroq{x BH-
qucaeunf, . IIpn mo6oil r{s BosMo[HbD( nocJrenoBareJlbHocrefi qladatuaanna
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(c rr) (d.,2) (h,r) (a,,.) (u ,r)

t t',t2

N,, (a,2)

(a rr)
t

(a rr)

h.re. II. Cerr llerpra Arfi Bbrqr{crerrfi }r3 nprluepa 2.

(b,r) (g,.) (u, l) (e r+)

(a rr) (c,.) (a r,.)

(d,s)
4

t I

N
2

t,

t
4

b(qr.) (arr) (h rr)

hrc.f2. Cem llerpr.r Ana Buttt{cneHila trs npruepa ?.

(h,1)

4I



nepexojloB ceTb Nr SaKoHr{xT cBoo pa6oTy, r{r(ef, ineTE{ B BbD(oIHED( nO-
srirrrnm( (a,1 ) r(a,2), (a, 3), (a, 4), (a,5) - ero eAt{HcrBeHHHil pe-
gyJrbrar arwreaenrR. B N, r{Meercn ABa arlbrepHarxBHo epa6aruaanqnx
nepexo[a t, I tn , r,r, KpoMe roFo, t2 He Mof,er qla6marr nocae
t, . Ceru N, Moiler satoHrrlrrb cBop pa6ory qpu oqHoM rg rpex Bapr{-
aHroE pasMeqeHrr Meror: t(al), (eP), (a,3), (e,4)), ((a ,1) ,
(q€), (a,3), (4,4)), {(",1 ), (c ,2), (a,3), (h,4)} - ero sHarrrr,
rno BbttMcneHre He HMeet eAnHcTBeHHono peSyJIbTaTa.

Ceru llerpn, MoAeJrrp]rotq{e ac[HxpoHHlp BbrrrlcneHr{fi no napa,rneJrb-
Hb!,t Ml,ttQOnpOlpaMMalr' OTHOCTfTCfi K KnaCCy OPA tt H ap H Hx Ce-
rcfi [I ,5] (e qpgrHapHu( cern( Her orpaurvennfi Ha rr/rnhr cBasefi uer-
qy no3r.rqr4f,i,rx 1.l [IepcxoAaMlr, EpaTHoeTb Ayr He 6oaee egnnrqu, EKTqp
Heqa,rbHono MapKr,rpoBaHHfi cocror,rr ronbKo t{3 c,q,[Hr,rq r,r nyaefi).IIa m-
6oro autuclreH[ficerb sBJrrercfi 6e g onacH ofi, T.c. nplrnn-
6or uaprrpoaaHtrr{, Aocr}rrlluoM tag HaqarrbHoro, rp6afi nosttqltff cern
HMecr He 6onee oAHofi uerrcl. 3to AeficrBrrenbHo rar: fiogr,rqnf, - oro
napa (coctoffme, nuR), a KJIerKa c AaHHbDrr [MeHeM Mo(er m{6o nMerb

oqpe(e[eHHoe cocroftiHe (uerra paBHa eA[Hl,lqe), n]r6o He r,rMerb ero
(mcrra paBHa Hyno), x nepeHeceHle Meror B pegynbrate cpa6arblBanlrfi

nepexo[a coor Ber cr Byer I SMeHeHno cocrofft?rfi EIeroK c ollpeAeJIcHHbtMI,r

[MeHali0t.

Paccuarpraaaeubp cerrr lletpn RarmtcR crp o ro noH
B a r tr B H br M tr L5], r.e. np]r an6ou uapmrpoBaHr[, .u,ocrx-

(d.rl) )tllMoM l{3 HaqarlbHoFortllcro Me-
TOK E CETI TOTIHO ?AEOE E€,
trTO n nplr Haqa,rbHoM Meproirpo-

BaHr,!r{. 0ro gefictsrrerbHo raK,
noctoJtbr(y B cefn rargufi ne-
pexoA [MeeT cToJrbtso fe E(oA-
HbD( nosrqltR I(tr), ctorlblto
r{ al(oAHhrx o(tr), r(tr) }
. o(tr) .

Paccuorpru oco6euHoerx
cerefi llerpr, rro4eJupyoqrx or-
HogHa,r{bp BbrqncneHuf,. Harneu
c orlpeAeneHxfi ycrof,wBbD( ce-
refi Ilerpu [ 6 I Ccrr HasbrBa -
ercfi ycrofiunaofi,
ccJll,t B nef, cpa6arueranne oA-
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HOriO H3 AByx nepexoAoB, Bo36y'\4eHHbD( IIpx HeltorqpoM MapKnpoBaHH]l'

Aocrlfirr,rM()t, n3 Hatra,rbHoro, He Mo[er Jlr,Iul,trb BoSMof,Hocrlr cpa6orarb
lpyrofi nepexog. Cerr N, Ha pue.fl ycrofiwraa, a cerb N. na pnc.I2
He sBJrflercfi ycro"waoft, flocftonbRy nepexoAbr t, x t", aos6;mgcn -
HbE rq)x Ha,rnqnn Meron B nostaqfis( (a3), k,2), (br3), (d,4), ne

uoryr o6a pearr[soBarb cBm rtoroEHocTb K cpa6aruaannn.
llocrponu cerr llerpn N, (prc.13), MoAenrp),Dq)40 aelrnxpoHHoe

BbrruoreHr{e Infi r,tcxoAHoFo oroBa ry = ((a,1),(b,2),(dF)} ro raparr-
ae.r unoft MrKpotrponpauMe

I er: (u,x) . (a,r-1) - (c,r),
Iy = { 6r; (a,r) . (b,r-l ) - (g,r),
I

I er: (a,x) . (c,x-1) - (s,*).

Cern N, He aBrrflercn yctoiltraaofi. IIpn nauarsnoM MaprorpoBaHrr.r B N3

aos6y6genn [epexogbr t,, il t2, Ho nocJre roro, rar cpa6oracr t1,
flepexo[ t. cpa6matb He Mor(er. 0gnaro n erofi cnryar+,rx QyHra$o ne-
pexoAa t. no nepeAMf,eHr{D Merrod r/r3 flo3r,rqiln (d,3) s (e,3) 6eper
na ce6a nepexoA tr. Ta[uu o6pasou, orHocr,rreJrbHo ncpcAaqn Mer6r
ns (d,3) s (e3) flepexoE,br ta I,t t, B eerr4 N3 f,B,rfiorcfi orBnBarreHr-
nrnm: o6agareatno cpadoraer oAlrH lrg Hr{x I BHTIoIHHT nepeAaqy Mer-
mr. I,l ecln Ha ycroilrarayrc cerb Ilerpn lrmHo cMorperb KaK Ha ycrofi -
tuByo otHocr,rrenbno qla6atuaanuil aoe6lntgeHHbD( nepexofloB,ro Ha cerb
Ilcrpu tlrna N, Mom{o cuocpGtb- Rak Ha ycrofirunlm orHocrreJrbHo nc-
peAaqn MeTor ns oflHr{x nogt,tq}rfi a gplrrrre, tl B orrnrfie or ycroilw,rBtm
ecrcfi, Ko4opbreMoifioHagErBarb t-ycr ofiq'l BHMi{, cernr,r

runa N! 16o6tto HasHBarb p - y c r o R q H B br M tr.

pr
,(q4rn 6olee crponoe dt-

pe[eneHre p -ycroilunarx ec-
reft llerpn. .[ne noauqtr p. u
p, 6IEeu HagbrBarb cMe,Er[oar,rr

ccJrx r{Meerc8 rp}flna flepsxo-
AoB tkr r...,tr., r AJIfi roro-
pto( oAHa lrg nogrtrllrfi f,alrfiercfi
o6qeil m<ognofi, a Aplnaa o6-
qefi arxognofi (puc. 14).3m ne-
pexoAH MmHo HasilBarb sKBr -
BaJIeHtHbrMx A.[fi ncar,ltuil pr yt

t
Ll

pj

pr. llcpexog Hasor€M Heycroil-

lB

t L,
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qnBbnr, ecJn{ oH, 6ygnm noe6lnrgenrur, r{Meer prcx Jrlparf,rb ForoB-
HocTb K cpa6arusanrnf He pea,rnsoBSB ee. llortrtto, rrro yno.rtrtyrtp
Bune nepexogo tr,,,...,trr uonyr 6urr neycroilraramor. Cerb llerpn
HASEBaeTCa p-yeTofitlxBofi rqX xaUalbHOU MapErpOBAHr{rit uo, ecrt{ B

Heil Arrfi D(onHrD( n BED(olHbDC nosxqrfi mo6oro nepexoAa tn, aos6Ja\Aen-
HoFo trpu HercorropoM AocrrttfiMoM ua Xo uaprr,rpoBan[r ur, BbfirorHrtrorcf,
ycJroBr{fi: I) grn rargofi E(oAHoR nosnw}r pr r{ HeRoTopono HenycroFo
IIoAMHmeC.r.Ba B$(o[HED( nO3nqrfi Pt = (p:r,...f5"] a am6oft noq,rc -
AoBareJrbHocrr{ MaptorpoBeH[ln, AocT}Irs{MbD( r,r3 lfr , Hafi[Jrrc8 ABa eoceA-

Ht{x Mapr$.rpoBaHna Mr I Mr*. Tals{x, qlolL=(..J ...o ...o ... ),

M.,, = (...3 ..* ...i ... ):2)luprt="'- *.li rJil,,ri'i.", -
't 'Jr -Jr

U{R nepexoga' tq. }lnmor caoaanr, Aar6 eclnr aos6yngeHnufi neycroil -
qxBHlt [epexoA tn ne cpa6macr, To eFo BED(oAHHe nosnlstx nonJruaT, a
EnxoqHtr norepmC Merxlt B pesynbrare qla6atuaarmfi Apyrxx nepexoAoB

eern. c roeft[ Qp€Hrn cTp]GT]rpHbD( cBoficTB Anfi p-yctofimaaocrx rpe-
6]€rca, tmo6H mo6aa D(oAHafi flosHrluf, pr HeycroilrtrrBoro nepexoga tn
ruela 6u cMeifrH1m c xef, amrognlno nogrr$o" 11 torga cerr 616er p-
ycrofttfirBofi, ecJrr{ B an6ofi nocleAoBareJlbHoctn cpa,6atuaamtil nepexo -
AoB, flqpofr.qapMoil Har.rarbHHM MaprrpoBaHtreM Mo, 656et ruert Mecro

oAlrH n3 SRBfiBaJreHTHbD( nepcxoAoB Anf, KarlAoil napE cMe'[Hb[r tro3r.rr.0.til.

Paecuarplrnaeulre gAecb KoHeepBarnstHe cerx raKoBH, tdro KariAaf, rn(o[-
HAfi nogrqlrfi HeycrontMBoro nepcxoAa HMeer cBcm BbD(oAHlm cMerfi]4o c
Hcfi, t{ eTH nogt,ttlrr coorBercrB}mr oAHoI,rMeHHBil KJlertsarir nepepa6atu -
Ba€Morro c.roaa.Ha pnc.15r16 npxBeAeHa p-yctofiruaar @Tb N4, MoLe -
nnplmqas oflHoglraqnoe Bbrn{oreHr{e, rpa{ nmopono xao6pmeH Ha prc.9.

3auerru, rrro onnso!,y Btgrircn[Tenbnono npoqecca, B noropoM BH-

IIoJIHmf Cf, ycJroMs [Ipr{MeHnuocTr,l A B]fi HenpoTr{ Bopetm Bo nepece Karoq{x-
cfi no noJrHW 6aeau unrEorouaHA, coorBercrBJ€r {panuenr p-ycrofl-
waofi cern, Har1prtMqp, npraegexruft xa pnc.I?.

Vcroil,s gre BHqrcneHlIf, MoAenxpyroTcs t-yclofi ru gmar cctm,or [lct-
pn (prae.Il). B ramfx cerm( HH oA?rH r{s AB}ry aos6yrgerormr npr H6-
Koropoftr MapmrpoBaHttn nepexoAoB He Morer noMeflarb cpa6ocalr gpy -
noMy, r.K. ern flcpexogu c o6qrmr Anfi H]rx flosnqtrrfilr o6pas3nor net-
Jrr{, trro eoo'rFTerEJGl TOMy, tmo B ycrolhmBtD( MnKporlponp${Mal( Mt{R-

poRoMeHAH MoFyf nepeceRarbcs ToJIbEo no noHTercTalr. B cerm<ruoAe-
nrp)lo@tx Bblrn{crrcH}ra no ycrofrttrlBr!,r MnEpotrporpauuat{, uonyr 6mr n
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TaIfie dPam,tcHTbr, B ftOTOprfi ABa IIepexOAa pasAeJrmr O[Hy E(O[H]rto EO-
3r{ur{ro,Ho nereJrb c Heil He o6paspr. B ranou cJr}^ra,c erx nqpexoAH He
uonyr 6mr o6a aos6yrqgeHhr Hl{ rq)t,t Karot{ Aoerrriltiuou uapupoBanr{rr.
llprr,rep rar(oro Spanuenla npnBegeH xa pnc.f8, IrAe HC uoior nuGrb MC-

cTa MaplctpoBaHtre, [pr,r KoTopoM Bo BceX TpeX noSxtS{E)( ectb MCTrOt,

rar RaK Hx B ogHou crroE HC uonyr 6urr ilccre rurcrrot G ?) u (l .2),
a gHetn{Trr nepcxoAbr ti t t" He Monyr 6tnr aos6;aqgcnu rqlx oAHoM

MapE{poBaHnr.

4. FacnosHaBaxxe HegerepuxtilrpoBaxnocrl{
nqperrJrcJr bHbE r{ilQ o[IpoFpan{

Ilapanaearxafi Mlrteorlpolparara lrGcr xHrel4pcrrpoBarbcr ecrbo
aBroraroB [2]. AotrrpotrH@ BrlIotrHCHxc rnrponpotpam{br coorErcrBy-
er pa6oce ceru aBrorarog 6es npr{HyllreJrbr:ofi crnxporraarptr.B rarou
cJr},tlaa uGHo eta{Terb, qTo noEqeHre ccTr{ }rMGcT qmtd xqparTcp,
eoqera@xfi enrrpotorbrR tr aflHxp@rHxf, lnroruu pa6oru. Asa arrorare s
TaKoR CeTX Uonyt cpa6marb cf,IDq)oHHo B To{ ci{brcne,rmo Mor/toHtH Ha-
uana qla,6atHBanilfi Tono r Aplrnono orJlnq&Tca MeHb[Ie' tpu Ha Hero -
rq)ufi AaHHbrfi orpcsor Bpor.cHr,t s B otrattse o|r acnHxpornofi rHtep -
Ilperaqlm B [rrpoKo, cMHcJro (oacytetane nprH]anTenbHon cnlDq)oHt{se -
rprn) 6ygeuHasHBarb opI r H apH o fi ecxHxpoHH]ml{Hrepllpe-
reqrp, noHrua€it]m rar [aEoR cnoco6 Bt[IorHeHrs naParrJrcJrbHofi Mr{KPo-

npoFpenxbr, npfi Ro/ropou a m6ofi rroMeHT E)eucHx Br[IoJrHserca roJlbrco

o[Ha MrKpooncpary{8.
Tarru o6pasou, yoroBra AerepMxHrrpoBannocfl{ acrrxpotttol rH-

repllpcrel[{r naparJrenbHon ro{rQonporParnrH Ao,rElH BKJrDtIarb s cc6r
ycJroBlrfi nerepxxtflpoBaHHoc,Pr r8f, clrHrpolHonr Taft l{ opflnHapHofi acrr-
xp4lHofi rHTepnper&rlr. A ero sHaqrr' tlro pacno4raEEHxc AeTopllxttri-
poBaHHocrx acrHx?o{Hoil t{HfcpngcTar$l{ coglc{T B trpoBqpEc nprHqqJrcil-
Hocrr w{EpofiporpailMu KJIaccy E.

3qqaua pactrosHaBalrl{E HegerepiotHlq)oBaxnoctn ctrnxpcrHot rnrql-
nperar$H nE)errrreJrbHofi Elqlorrporpsrmbr pcrcHa a [3 ] nar sqflaqe pac-
nosHaBaxrf, rrptnlrBopctf,Bocril unxpqlpoFpararrI no ee rcncry. IIpr eror
npeAJrana,arcr trpeo6pasoBa?b AaHHJm E{rponporpany B orBil BalcHrHJm

eil neftuanoscryo (raryo, B in{Eporoira4[ax ronqpon Edrftn]parprx 8.,
f, sr, fiB,Imrcfi oAHolcJICrotEl[Dit{ mg,a (arr) ). Ilonapnoe cpaE{eHxe wrk-
pordr,rang HeRnaHoBcRon rd{rportpor?aruu Aaat Boauomocrb BHsE{rb rq)o-
Tx Bqpeqx Bocrt rcxogttoil Mr(poqporparrMrr.
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Buasnerne Bogum{oil trpor}{Bopeq!{Boer[ B rleparrJrenrnofit *rqro-
npoFpailMc f,BrrrGrcfi ncpBE0r oTaIIo{ peEeHr{fi Bcrllpoca o [eTepMr{Hr{po-
BaHnocrr4 acrnxpoxnol xHrcpfipcrar+{r er ofi m{E?onporpem{u. [Io cr olr xy
HCCATHCTBCHHOCTb TOTCqHOIiO pagyrrbTaTa ACr}l)(p@rHOIrO BbrttxoreHH8 BH-
gbIBAlTCf, OIIaCHEil nepeCCqCHxeM MITKpOKOMaHA' fO Cc'r'CcTEHHbM nOLxO-

AoM K pacnosHaBrHr,[o He[erepMt{HrpoBaflHocrr opgnnaprofi aerr*pornrofi
HHrepnperaqn[ coolBerctnyroqefi lo{ftporrporpararbr sBrrrterca fipoBepra
padocu Mllteottponpauuu Ha o[acHbD( oroBax, T.e. Ha croBax, B Roro -
pbD( trMeercfi onacH@ nepecctrcH[c MxreonoraHA. 0nacnue cnoBa KoHer-
pyr{pyotcf, ng JIeBbD( qactefi ncpecetanqfixcfi M]rKpoKoMaH[ Anf, Bcex
tso3rr{ofiHbrx cA${roB, T.e. I,Jrfi Bcex BoSMo[I{bD( SHaceHr,rf, EKropa k..[49
IIB)rx MURPOI(OiAqq OIIsC[roe CJIOBO .toHeTpyl{p}rer,i }I3 neBbD( qaCreil flpl{

(r. ) (r- )
HCKOTqpOM C.qBt{n() kr, I sa,l . S.. . S5rt . Sr.t , n ral0,tx CJIOB MO-

ret 6rmg cBoHcTpytq)oBaHo cToJlbro, IIPf, eKoJrbKr,rx SHaqcHi.rfix BeK.r,opa

k nepeccqeHr,re orlrx Mr{KpoKoMarrA He[ycro. IJrn napu (6r, e.) rarme
Monyr 6tnb cftoHcfpyr.rpoBaHu orracHHc oroBa. tlrcao scex o[aeHhD( cJroB

EJrf, Bcex nap Mr.rftponor{a}Ig, B ToM qxcJre r (0., €. ), uoner 6rmr re-
mko. TeRrwreo[porpa.i,s{a cnoreHl{f, Mttorux {poHrtHbD( tolcca (pnc. 3)
nueer 6 MxreoroMaqu,, o6qee ruclo onacHu( cJroB, KoHcrpyr{pyeMbrx Hg

nap Mr{ftporcouaqg npu Bcex Bogliom{bD( cgBmn&(, pauro I9.
Sqqqqnuca borqlocou, Ha Rarux onacHhDc cJroBax [ocraroqHo [po-

Beptrrb pa6o{y itxreottpoFpailMbr, txto6u cAeJrarb BHBoA o AerepMuHr,rpo -
BaHHocrn [Jrr{ HeAerepMr{Hq)oBnHHocrn qp[HHapnofi , acnnxpotroil rnrep-
tq)craqfin. 0ftaguaaerca (nnxe ero 616er .qorasaHo) , qro AocratottHo
3TO CACJTaTb Ha BCeX OnACHbD( OrOaeCro6pasoBeHHHx toJtbno A,Jrfi nap ne-
pccormqt,txcf, Mlrrporouaqq. 06osHaq{r,r qepeg a MHoftecrBo Bcex onac-
HEDC CIOB .qnfi BCex flep E€peCeKaD[OrXCfi MXftpOEOM&r[. !{ueer uCcro

TEOPDIA I.Alfi rorro qro6H opAxHapHes
acnHxpoHHef, t{Hrepnperarlnfi napaJr-
nenbHon MnKpoIIpoFpeuMbr 6Haa Ierep-
Ml{HrpoBaHHofi, neo6XoArMo r{ .qocra
rorrHo, qto6H 6H.[l{ AeTcpMl{Ht{poBeHbr
BHqrcJIcHr{f, no stoil Mr,rEporrporpairMe
Anfi BCcX CnoB rr€4.

AOttAAATElltClD0. Hco6xogruocirb oqcBnAHa. .(octarourocrb AoEa -
tiGM OT npOTr,rElOnO. [IyCrr AU.OrOrCHtls nO MrKponpor?anue Y [rrf, BceX

onecHbo( cJroB rt c a flcTcpror]orpoBa]lu. Ilpegnoamrn, HarrJrocb cJroBo
g\A raroe, E Roropolty llpr,rxcHruE 6oace gaSx flonapHo onacHo nepe -
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ccR.n0qrr(cr mq)oR(}lraqfl, H BnrltrcJrcr{nc & HcAGrqpmHrpoBaHo.oro 03-
Haqtrr tmo B q[Hofi n3 E pffiH r?a4a BbrucrrcHxs rlpoqecc pasFrEDrJr-
cE (T.c. orasarxcb rrllnucxruEr no uGHmcfi ucljc Ap onacHo nGpcccral-
[precf, wrponimaqgu) r{ He rq)mrGJr r cLxHcrEeHHoMy pcsyJrbrery. 3ro
Ilpo|InBoPcqrr npoAnoJrorcHr,rD o Tor, tmo llllqcrcrilt no [nEponporpsrr-
xG t [Jrfi Becx onacxn( cJroB AJrfi mo6o[ nqlu nGpoceraDryxcs uxq)o -
ft omH[, AerrlrrrHrp oBeHbr.

aaa

IE0PflA 2. A c r,r Hx p oH H a fi n H t cpnp c r aqn fi
napatncr.bHofi urxponpgnpaMMH oAHo-
3HaqH8, 6CJIt{ tr TOJrbrO CCnX OIHO-
gHaqHH BHrr!tcncHf,fi no ctofi MnKpo-
nporpaur{c Anf, Bccx frca.

Xog gorasarcnbcrBa erofi reqrnH 8r{aJlorilqcH xo[y .qoragarcJlb-
crBa rGqpGMu I. &crngntl,t f,Brrrprcfi yrBcp(Acllxc rnrla reqpetru 2 Aaa
ycr ofi rar nofi acnrrpo*tofi nHrcpnpcrallrr napuIJIcJI bHoft rf, ft?orpor?aro{H.

Tamu o6pasour4Jrfi ror.o rtro6H yeranoBrrb, EB,rf,orcfi m[ [crep-
rfiHrpoBarfiofi egttHapHan acmtrponxafi xnrepnpcrarpf, naparulcrbHon
Mr(tr)OIIpOITam{H,cJTCAJle'I eKOHerp}mpOBATb B@ qIaCHbB c,roBa [na Ee-
gofi napu urlporo.{anA ir nrrfi ftafinono croBa nocq)o{rb rpaQ autucltc-
HrE no gannol lo{KpofrponpatrMe. hrcclo noepoxrr tpa{a BHtn{cJIcHr{f,

Momro nceJrcroBlrb rro[Grlrp]mc],n oTo Bt{qI{cJIGH}tc ccrb llcrpn.
E ecrr llcrpn nelrxoA t HesHBetrcn rrED, npr sqqaHHo.t Maprr-

poBanrx M , ccJm gra no6oro llr, Aoerrmlroro ng x rc5lt[ccrB1rc? no-
crreAoBarcJrbHocfb cpe6aTHBaHrf,, Roropafi co[elrE{r t .ccrs llcrpr na-
suBacrcr rraofi rpn sqqanHoM MapprpoBanm{ x , ccJnr [p]r gto{ Mapm-
poBanm Bcc ncpco(ogH Bumrcf, mBrorn. Mapmpoeanrcu I,ornoorrcnb-
Ho EorqpoFo 636ct yeanaB,InBatbca ,fiBocrb ccrofi, MogcJlrplmqrx
acf,Hxp(ItHbD BHt[{cJrcHr.rf, , f, Brrf,cTcfi HaqaJIbHOG MapE{poBaHI{c r T.c. MqP-
prpoBalmc, orlpcgcnrluoc !{fionHhD.l cJtoBorr. Mogearpyoqm cmr llcrpr
npeo6pasy,eu cncAyoq}rM o6pasou. Ecc amrogxua nosr4{l( rraogrn {a
o[nH Ao[oJn{r{TCnbHo aaognuuf, ilcpexog, r{ gTor IICpoxoA coe[tnficrr c
sxoAnblrx nogr{qrmfl. Ha pnc.19 IIoRagaHa tatuu o6paso{ EdIorIHcHHafi
ccrb I[2 (pnc.Il), B HeR ncpcxog, t. tr nosl.rrptf, p np[cyrcrByror ronb-
ro.qrf, yqo6crea t{sodparcHr{fi ccrll.

TEOPffiA 3. A cr Hx p oH H oc B brqn c Jr c Hf, c A c-
repHt4H]rpoBaHo, ecJrR r ToJIbKo ceJrn
MCAenXpypqafi eFo ccTb, SaMRHyTaE
oT BHxoEHHx nosrqnh E BxoAHEli{r,i}r-
il&o
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AOmA3ATElbgm. Ilpmroe JmEIlrAoHtre. Ecar ccrb frBa, sHaqlrr,
nrrccT MGcTo MeprcfpoBaHl{c, ItPf, Kotq)oM uGTto{ grofrT To,rbKo B BbXo[-
HbE ilogl{qHE)(, eJleAoBareJrbHo, BrFMc,teHr{G, MoAeJrt{pytMoc raBofi cGrEp,
ruccr GArHcrBcHHEil pcsynbrat. 06parnoc yrrporgenxe. llpcguoamn,
trro BHtrr{eJrcltxc ,u,crcpMrnfipoBaHo, & cerb oEagblBeprcf, He[ilBoilrgHatfl{T,
pa6ora ccrn oronrrnJlacb tlptt Mapr(E)oBan[n, Hc coorBcrcrB]mqcu G[xH-
CIDHItO'ty pCgyJIbTaTy BHIIIICJIGIII{R - HerEl TOJIbro B BED(OLHIE nOgrl$-
fi, e 3ro rqrorxBqpcqf,T npc[noJrfieHrD o Aerep{ilHrpoBaHHocTr,t BHrMC-

JICHI{fi.

oaa
llg sccno rrgJroronHono cncA]rer arrnqpntM pacnognaBantrf, AerepMx-

HrpoBaEHocrtr eclrtrxpoHHon t{Hrep[peiarpr[ naparrnen bHo[ ro{KporlporpaM-
MH v=(6.),i=ffi.
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Pnc. 2I-25. Ilpoaepra pa6oru MHKporpolpailMrl

ltg nPI{MePa 9 na onacntx elloBax'
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ffi
opJl

I. Eaxgaa napa MlKpo-
roMaH!, er, 8J, l ri = fl[
aHarrilsr{pyercfi c roqls,l 3pe-
Hrfr npoMBopctrHBoFo nepe-
cernHra 6asoabx non(rn1pa-
qrfi.Eun AJIfi HeKoropof, na-
pH r{xr(poKoMsru TaI(Oe nepe-
ceqeHl{e o6napynnaaetcfi , To

AeJIeeTCf, BblBoA, tlTo MnKpo-

fipolpam{a HeAerepMHErpoBa-

HAi r BElIoJrHeHrle aJrnqPnrMa

SaKaHtMBSeTCA.

2. Eolgar napa urtq)o-
rot aHA 6. rO5 , 1 rJ=:i-rvr ana-
J[t3r{pyeTcf, c Tottrg{ qpeffif,
onacHono flcpeceqeru{s. Eclr
gan xexoropofi flapbr raroe
nepeceqcHxc o6napSr aaerca
(nanou+au, uro g,Jrf, o[,HoR

napH Mr{rQoxoManq, MoleT

6mr Hecnolrbro BapraHroB
onacHDfi nepecetleHul), ro

o
o

o

I

o
0
o

o
o

oo o o

o

o
o

o
oo0o

000
ooo
ooo

o
ol
oo
oo
oo

11
oo
oo
oo Komerllyl{P}€rcs cobcrrcr-oo 

BJ@ce onacH(E crloBo Il .
hrc. 24 F,tc.6 Bareu crpmrca m6o ryaO

BuqxcJreHilg 'lg , ar6o cett
Ilcrpn, xola,rrpl4aa BHrMcJIeHre !* . Ecm r?arf rucer 6olee ogxofi
ronctnrofi Bcp[rrHH rJIx ccrb onaguBacrcfi HExttsol, To ACJIaStcr BHBon,

o HcAcTcplrxHIpoBeHHocTx E{KponpolpamGr, r{ BrnorHeHxe aJrFop}rTMa 3a-
EaHqnBellrcfi.

3. Ecrnr BuroJrHeHxc a,rnqpnrua Hc flpcpBaJrocb Hr{ B nepBorii, Hr,r

Bo Bropo[ nyHf,T6(, TO.qeJraetcf, BErBoA, trTo to{Kporlpol?aMMa AerepM[-
ltrpoBaHa, I Bb[Iol}lcl-uc aJlFqprrl{a SaEaHqI{BacTca.

Pa6ony altnqprtrMe npo{JrJrDcrpr{p}reM Ha llpr{Mepe MilKpqIpoFpaMMH

cnmGHl{E mromx ABfittHED( wcea [2].
IIPI{MEP 9. fiapalaeamaa r.xKponpoFpana Y cJroreH[s yHonrx ABo-

IqHEX qlce'r COC?Or{r l,I3 ABJrr( Irrpokor&lq

5I

oo



t=

: ((1 ,(r,y) ) ,(1 ,(r,y+1) ) ,(o,(r-1 ,y) ) ) . ((o ,(r-1 ,;n1) ) ,
(0,(r,r-1))) - ((o,(r1y)),(0,(r,y+1)),(1,(r-1,y))),

e.: ((t,(r,y)) ,(o,(r,y+1))) . (o,(x,r-C))) -
- {(o r(r,v) ),(1,(r,y+J.)) },

naolcrpt{rEcltf,e o6pa3H EoroPEtr noBasaHH Ha pxc. Z), tau f,c n3o6pa-
IGHH B@ BepfarflH ncpcccqcmfi llrKlrGou8ll,q,. llpouaqrcqrBE( Ilcpc@-
cclorn cpe.U Bcex BogroffilD( He oEagaJlocbt ctltlrac[, tno 6nanonotyt-
Ho rrpotheH ncpsrfi ny{xr aJlropxrua, I qprct]raaau Eo etopouy. Bec

ncpeccqcHrf, olHocrnea r Hraccy dlacnu. CaoBrlr,...,fr (pnc. 20)

aEJImTCfi terfi oEacHbtlrl{ cJloBarltrHa KotopEx HJilHO npoBeprtb pa6oty

rxrponponparru Y . fpa{H Butrlcrenrft tb,. ,. .. , to rao6paremr Ha

pnc._2l-25. _ltarrgbfi Hs ttxx xt{ccr oAHy Ec{crnr},D FpEnHy' Bbrtt}tcrlc -
os trt ,... ,ks .qercllurmrpoBeHbt, oIGAoDareJIbHo, acruD(poHHafi lrx-
rcpnpciapre uE)arrJlcnbHon m rpofiporpamru cnolernfi m{orrx,q Bor{tlxrm

T8{CGJI ACT€PMXI{]rPO BAHA.
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