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0E ABIOiTCTI43AUI, PUIEHIfl 3Aj{Aq HA rPA{AX,

oBnAAADl4,lX 3ATOHoIEFHoC'ib0 CumaEl?rut

A . B.llaxapoa

B Hacroqee Bpeirr q)a4u ExpoRo xcnorbsl,Drc, npx MoAenxpoBa -
Hxt.t pa3Jlfiqmo( cJtorntD( crcrerr. Ilpn atou [p]o(oarrci craJlf,riBarbcfi c
sqAaqslfl{ Ha rpa&ax, pa[6Hxa roropEo( tpc6yer 6onbuoro od5eMa Bu-
qrcJtcflxn r no3loMy Arq 34qaq 6onDoon pa:tMcpHoclx nparrxqeclol Hc-
BOAMOIHO.

B caagn c ganx npeAclaBrtercs rotrepecHu't nocrpoeHxe ratxx
knaccoB rpa4oB, Anf, noropr.x alroplrxrqectoe peueHxe pEAa rpqArrlx-
oHHtD( gqAaq, BO3HTEADqTX, B qacrHoctl.t, [pn npoerrlpoBa ffi cel6r
cBr3r , cyqecr Belilro Jmpoqaercs x rpe6],m cpasHrrerbHo He6oJrb[rx sa-
rpar irall.rtfioro BpeMeHn t{ naMrrx 9B[.

ts pa6ore orrxcHBamca BoguoxHocrr{ [ar(era nporpaMx i KoTopEn no-
oBonaer ootsrmlrBHo reHepnpoBarb llpoc{rc rpa'08 x [poBoMrb &rr nxx
ftoJrfltEctEHHhrf, l €r cBoncrB crmrerpnr.flocaegxee nosBorser Bo MHo-

ro pas coKparxrb o6teu EH(D{cJeEt{[ reu perreHnr raaoro poAa sqq,aqr
r€K, HanpxMep, npoBepra t?a4a Ha k-cBislocrbr Har(olAeHle An, Bbr-

AeneHHofi napu EprlH rpa{a t - rparqarur,( (flo wcny BxoAqxx pe-
6ep) nfrefi, BeAyqfi rs oAHofi Beplr{Hbr B ApyryD (t ,t - xeroropue
$arl4)aJlbHue rflcta) x r.n. llaret nanrcar Ha aJlnopflTMrqec(o[ f,gn-
xe flJL/; .

Octroagr€ noHrrrx x onpeAelrenxar rcnoJrbgyef,ue a ctaaha i corrra-
clnorcfi c o6qerrpxnilro.x [I,2J.

ocHoBof, paccMarplBs€Mono narera nporpafiM aBraetcf, 6roft reHe-
parlxx rpa@B, o6.!q!,8DqHx saxoHouepHocrbD crmlerpl{tr. (bcraBHo,
qacfbD gloFo 6roKa {urrefcfi flpolTsrci{Has peaJlxsaqts a.lropxaMa dly-
pa [4 ].
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Ilycm G - TpansrrtrBxaa Fpyrrna troAcranoBox, Aef,erBJmqas Ha

r{HofiecrBe o; 0 = t1 ,...rn ]r x nycrb al = {n}, A.,...rAr - Op

6rru cra6nr[safopa Gn = tg c G, g(n)=n]. lha RailAoR op6rru A,.,,

1S psk onpeAemuuirprrly a(au) = (b.r), i,;fr, r,ge brr=f,
ecJll{cJqecrBJrcr gGC r{x € Aplg(n)=i,g(x)=1r br, =O Brlpo-
TIIBIIOM CJIJTa€.

Oueulgxo, B(ar)=n G - egrmrrrae uatprrla), .!- B(a.) = t
t=1

(r - uarprqa f,s enrHlq).
Tenepr om$reu aJrnoplrru llllpa nocqloeu[f, Bcex rpa$on x c n

BepxHaMr,r, 3a ncBlDrEH}Ieu llycToro rI noJlHocBfiSuono rpasoa, y roro-
pto( rpyrrns amoMopipmsMon Aut x cogelrrxr e:

I) onpegcmrr op6rru ar= tn) rA. r... ,ak cra6rur[garopa G. ,
rn,e 2Stsa;

2) nocrporrb MarprrlH B(A.), i = ffi;_
3) paccnorperb EarqAyo *rirrly B(ai), IT,t; ecJlt{ s( ar) -

cnuMerpxrrnas Marpr{qa, To rrocrpo}rrb rpai! xr, y r(oroporto Marpr{qa
rnqngerqnfi n(a.). Ec.rrn B(ar) ne c![MuerpnqHafi Matrpnqarro Ha erou
oT8rre aJrIropI{TMa ee He paccMa[pxBaTb;

4) paccuorperb c]rrffy s(a.)+B(Ar)r rge 2 si<j.<k.
Ec.rr cyuua Malptlq cr,ruMerpfiqHa, [o fiocrporrs rpa{, Rarc B [.3,

ecJr[ He[, ro Tarc)ll) cw,ry BpeueHHo He paccMaTprBatr.Iloaropaeu eror
npoqecc AJra BceBogMoEHro( cyuu pasJrxtrHuc Marpnl B(at), 2 s i = 

k .
Ala pealrsarryrn aJInopI{TMa llllpa sauerru, rao ue,rlly npeAc[aBr -

leJIfiMI{ cMerHED( maccoB B pagno[eHr{n G = .!, u.n. n rotlrar![{ }rg

a = G(n) cyqecrBye[ maluno-o,qnogHaqnoe eootBercrBr{e. AeficrBlrforb-
Ho, oqpeAeJrxu mo6parexne 9 crr6g)rmqr{M o6pasou: e(e, en) = B.(n) ,
rAe 1= I7-. IIpr erou s.(n) I sr(o) Aln rl j, rai rar a nporra-

HoM cn1rqae slrs. c Go -, Br G Bs G. . llporranopetme, [ocronbr(y

8rG, fl 8rG. = d.
Taxma o6pasoM, ,q,Jra rrocrpoenrrf, Marpilq e(a.) gocratoqHo sHarb

IlpeAcraE[{rerefi cMenHm( RJIaccoB B paanofeH[n G no cra,6mu8aTopy G.

u op6rtu cra6rarsaropa Gr. Iioarouy B paccMarpnaaeuufi narer DCo -
nlrr orAenbHur,r 6.norou EpoqpaMMa, Eoropas Arfi .q,s.HHof, rlcxoAHofi r?yrl-
nH noAcraHoBoK G, sqAam{ofi o6paeyoqrun, onpeAeJrf,er: ftparHocrb
rpanarmr,rBHocrtr G, oppasyroqle cra6rnusaropa cn , op6utu cra6wm-
SaTOpA Gn , npe,qcraBl{[enefi cMe,(HbD( roraccoB B pasnoileHltn G rlo G .
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D OCrrOEy peal ae4xrt reull{ yfe r{3BaclHE reloAr. loortBa"gtB)&n€
ccblJrM Ha Jlxrepafl@y ofHo Harltx B [3j.

llpnsegex pesynbraru pa6o4u pearxsarsrx aa 3[Il a.rropmxa t1pa,
aoo€Aflefi B naRea.

flPl{ilEP. Ipynna G= (a,b), r'ge a= (l)(E)(2,6)(3,5)(9,I0),
b = (I,5.7)(2,9,4)15.8,10), B parnceHlrx no cra6rnxsatopy G."
xuem cJreayrqrx npeAcraBlleren cxeiHxx HraccoB:

E. = (I,6,4,c,Iu) i2,9,?,6,3) , f,e = (i,5,?) (2,9,4) (3,8,I0)
,f, = (i,?,9,u,.J) i2,6.4,5'10), E, = (I'3'8'9'?) (2'I0'5,4,6).
H, = (i,L,c,i0,4r (2.6,9,3,?), E. = (i,3,4) (5,ti,9) (6,I0,?l
s. = (i,+,rl (5,9,b) (6,?,Io), c; = (2,6) (3,5) (4.?) (9,I0).
E: = (I,?,5t (P,4,9,r \3.lu.b) , Ero= i
llpr srora a1 = {I01. A, = {I,2,b), A, = {3,4,6,?r8i9) - op6rru cra-
6rrlsarop{i cro, a r'pa&u rr,x, (cu. prc.I) c rarprqaru rrq4Aen-
qrn cootB€TcrBeHF.(
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earHcrs6HHuo rp&!E, sa crrDqeHrcM nycroro h norHoro Fp@E.rplm-
rtu aEtroiroptx3$oB EoropEr cogepnar o . Bpef,r BEqrcJreHxE 12 cer npn
pa6ore sa l)C 1u22.
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oqax{Aao, qro or B[6opa rp],nnE o B arnopr?rac llypa 3aBxcf,,r x
caoltcrBa [oJryqaexrD( r.tr)@B ( Hallp}lrlGp, crcnexb p€ryJr{pHocrr,, cBf,s-
HOCrb) .

3arcrxn, yrg npoxsEo.nbHuf, Fparl I e a Ba[f,lnHa.x Aonycrao!
flp€acraBranrc r(r/ (1 - He(oropoc Ha?yparbxea E{cro) ra n ocro -
crx, o6.[qAaDqpc onHoBpauarrHo 1 ocnfl cxroacrpf,x Bropono poAa rorAa
r rorLro rouar rorAa rpyflna a$oxopFsroB Aut I coAep!([T noA-
nplrlllry Axa.qpa D2! c,roncrrx u x floplAka 21. (fpal[, xrleDqnfi ocb
crr.ue?plx BToporo poAar corrrcqaatct c co6on npfi no8opo?c Bol(pyr
g,rof, ocr Ha yno:r Itljo . )

B csggr c stxr{ g

pocErl€ npeAcTaE reHxfi
flafteTe IIpCAYCXOTPeHO IIOCT-

B Cryqea, I(orna B lut I yaa61cf, HatrIrlI

B f,BRoir Br,q,e noltp]rlmy AxsApa lr2r.
Taft, B paccxo4pcHHon [pnrcpe e coA€Irixr nqArpymry Art Apa

o,io=(c,a) , I.I. c = a'z.t = iI,5,9,19,4)(2,6,9,3.?), d. (l) (9)
(2,?),(1,5) (3,6) (8,10). npx oror ua prc.2 rpracgcao np.,q,ctaB,ro-
me r:" rpa$e xr x ro pac[FAencHr{a rroraroa r rrpr roropox olro
nollruertca.

2 I
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3araetxx , (rlo

rGoqaaca fiH(Dpxaqxi
06 aEf,oilopfisri&( r!c-
Hcpxpycf,rn r?alhB
clqacrBcHHo norronaat
IIpt{ pellleHxx PSqa 8a-
gau na rparpx. Tar,
St aHll6 npeaols EJrtHr{.a

t!5'/ r op6xr cra6r-
nt{saTope G,o npna

Prc. 2 Prc. 3 nPoBepftc rPa@ r.
(cir.pxc.r) Ha 3-cBf,s-

EOCTI IIOSBOJtf,Ct OI?aHXrfltbCt !{AXOf,qeHXaX lpax HOnapCoeRerqtx(Cfl
nyren, Hsnpxx€p, rc4q)r BelrrxHal[, c Holrepsxr I,2 n I,6.

i[poue lort, a npcAraraauoM narare pear[soBala BosrotHoctD
H8J(OtrAeHXf, rom8mrlono IlApaMCTpXqeCrODO s8,LaHXt reHCpXpyCMEr rpa-
4oB. tlmpxrop, xs prc.3 BrtrHo, r{ro j. 1l j - B€pr[rHH raa@ I.; i>Jr
1 S 1, J < 10 . cudHu rorAa r rorbKo rorAarKoF.qa
,16o

J r = o(z),
lt 1-l _= 2(1o), i-J = 5(10), i-j = 8(1o);

\I \I
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r160 I = 1(2) r

l-J = 4(1o), r-J = 5(1o), l-J = 5(10),

?.e. rpa! 12 Aonycraer napaHerprEcRoe onrcaHle B]{Aa: (I0; 2,brbi
4,5,6), n;1e Iu - wcro BCpuxH B ry84e. Taroe sqgarue rTaQa ralr-
ercf, yAo6Hor 4oprc npeAcraBrreHrf, rpa{e B iJllt B rpe6yer aHaqrre,rb-
Ho xeHHre o66eMa IIa x no cpeBHeHxD c gaflaHreu npa4a c rcl,oqbD
Marp[rlu xHlxAeHq[f,.

Paccxarpr aaeuuf, na-
Ker npol?a u rar e no-
3EOXfis[ AnA SqAaHHOrO

' HarJDaJrEHono a o@n-
lllBHO neHepxpo Bar6 l?a-
QH, o6rqEarqle Hane-
paA sqAaHHr qrcJror

I occ ct{mlefprx BTo-
pono poAa. Ilpr peorerur
gaof, sqAata peaJrrsoBa-
HU paanrque c1pa{cFxx
IlocrpoeHrla rcxoAHon
?paHsnaxBEon rpynnu
noaclaroBon, SIgr€HtH
r(oopoi rBr.mrc.i amo-
Mop{xsramr FeHeplrpyo-
tru( rp@a. Tar, .qra
a =12r 1=3 6u,ro
rocrpoeHo 63 npa4a,o6-
na4ar4r.0( oAlro8pe sHHo
3 ocofl cnarerptrx ero-
pono poAa. tlexa eu-
wrclerura I lo{H 42 ccr
npn pa6ore aa EC 1022.
Ha prc. 4 npxboAenB
Jrxnrb oecrl rp8rps. 0c-
TeE[rect noJo mTcf, B

pelyrb"afe HardcHr{a
KaKxx-nt6o rg rlecrr
npr BeAeHHro( ry&rts B

Apy! Ha .qpyna.Pnc. 4
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Tarru o6pasox, paccxorpeH oAxH r{s no.e(oAoB K neHepaqtrn rpa-
(ha, o6aqgaoqrx aanoHorrepxocrED crrro{elpxr. IloraSauo, tmo Boor[o[-
Hocls KorrqecracHHono yuera caof,crB ctrwerpm Furepq)yeubD( ry&los
nosBo.trtcr cyqccrBGrno cof,parrrl o6$ru Buqercrgfi Bplt pa[eHrtr Ha

Hn( prlBa 8qAaq.
Ilpracgeru pcsyrbra?H pa6olu oAHofi f,s pearusaryrfi paccm&rpr{Bae-

uoro no.qlona na 3BI, IIoATBeIE[aDqxe cno Butmcnx[enbn]rD eQ{errne-
HOC!b.
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