
f,3ul{t!

I$8 r'oa

ti
t24

v/u( 619.68

mqApIAB,0flE nFr:oEPA3GArItfl ooEtyJl

A.B. Idqtsola

llac?oirB, ID6ora nocBf,qeHa xefiorop Bonpocar aBTorarrqeclo-
no Aot€:tareJrEctBa reoper. ara o6Jracfb nI f,nq[,tof, nomrol nlr{BrerG-
er BtltErote 6orE[oFo lorcra cnel$|arxcroD tlar( y Hac B grl]aHerTax I
oa py6€ror t2,31. Bot norrlqefl t1e ufi pnA Barrur: peoyrrraroa [4,8,
9,I3,I4]. 3aotlrranxrr mornmrex noJrbgJmct xoxcrplnorrBHue acner n
raare errtlecrof, rorflE{ 1{ Sarorgflqecroro Aoxa3aretbgEBa feoper E

nx rtrrrorelox r nporparmrpoaarul [6,?].
B nerfion padore peccrarp{Ba}rcs HeK(}roplle 'rxyrperue" npo6-

rerr oAnono rerola aErorarxtrecroro AolosaretbcrBa reoper. B He,

6op.yrxp!€rcr onpeAeJrsrqe npeAcra8rr[o( npeo6paso8ar i @pya ' rs-
nEltIrtct ecrecrB€lfiq o6o6qero{fl xeroAa rEEapxaHtxrr( npeo6lra3o8a-
Hxf,r trpeAJloaeHHoro r [4], paccr|a?prBalTca yctroBxr roppexrHocrr
rrpaBt{, BEBoAA, ocHoBaHHrr( Ha npglcraBrmr flpeo6p8o8atot#.

B [4,5,IGI2 r gp, ] ttcorqgoaaarcb Bonpocr roppefianocrr p8s -
Jrxr&ru( r:raccoB npeo6pgotamr[ re?o,qF, raroremroro a [4]. B $2' na
ocHoBarou pesyrbraaoB $IrAgetca norHoe oEicaH[e ycroB[fi roppem -
HocTtr Arr Bcex npeo6paSoBarfli Agtcrono ra€|[on8.

Omer oorosHrE noH,r$rt n o6osHaqe|orii rcltoJrbsjrsrlp B F6o -
re. 3a4rrrorplar Her(oropl,D crrrlAqDy o . ftrcrr L - rHaecrDo Bcox

6opry, nepBoro noptAra.qerfiof, csrnotypr. tlspes 6yrBu a,B,c,,..
6yAer o6osHaqaTb oop.ytE ,8ura ,, i c noxoqlo f, r 6Hib rcer i c
rxAetcaro{, - nepereHHse Ari eppxy,, r.e. ae nepereErHe ' Brecto tro-
Toprr( xolHo noAcraarf,rb (Dopoun rc ], .

3arfirrcrpyer ropr€tr i= (ei,...,eo,]'r,...,y") ' lAe er r ]rr,
i, =1-;;-, - flepererflHe i a rar6e EeHrotrIGr rolr.[erc Qr-eleivyr...
... 3e"Vyo &r[ir o6osHaqe]$tar ru 6JAer lloJtbaolarbcr Ao xoHrF
pa6om. Byier loBop[rbr mo (Dopr|yna pfB(tr) rc I . lAe 6 - rcan-
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foglai npBcraBr6, nlxorqaJr€l3lr rfiaccy IQ' ecrr x- g u- n 8ce neiE-
rerolrte xg x- cD6aHll c Iai rerr re rDsHto-peml I B ro, re [ocJreAo -
Barenbroctrr uro r a qx- .

B AArbHe oer Al{BarHxrxBHJD HopreJrbHl,D tDoply t*opr.yrE A 6yAex
o6mnaqarb qepes [A]

OcrarhHrp onpeAerelxr x noHrarr xo:Ho Hafi?r a tc nax tto rra-
r€uatrqecron aonrxe. ranprrep, r [I].

$I. Ilpelcraaurre npeo6p&3oDaHls

B mparparDe AE€Tci onpeAerl€Hre npeAcraExrrr( flpeo6pe3oBaHxf, l{

0ofiyJrrlp),orcr yoloBlr rx (oppemHocrr. CBatrgra AaArr HecftoJrbl(o

BCIlOrOPaTe'tbH!fi Onpeae[€Hri.
oluti4EllEtolE I. lhsoaer cxerof, BEpareHle BrtAA

o = !_(w. & ar(xA)v c(x1 , (1)
l=t '

rle Ar(t,c(rJ npnrqArerar L , f,r - nepererorrp rui Copryr.
OEBTAHo, cxera o Bru,eJrer B L HeroTopog noAr.HorecrBor a

tlraeHHo r noA|ororecrBo (opry,, nonJ rslqrxct ll3 0 floAcraHoBt(ofi Br€-
cro tr! HeroroPt ( tppry, 

'3lrl(a 
L .

Oflft&JIEHIG 2. lbxrperrcaqnei orexu o BnAa (I) 6yAer (opxy-
,a ,(luE L i xrerqat 8rA

r = ai( V.(rr(,,] & 
^r(x1)vc(rJ),L=1 '

rj,e rr(ul ,1si<E, npllrarrerar L , a pu- - Hexoropar t<aaxrolxaa
nptcrasxa.

lbHftpe$Baqxn F cxerau { HaaoBer T 
^ - roHrpeflI:taqretr, ecJrx

F€T^ .
Cre.u,JDq{€ Asa oflpeAereHlr BaoAir BcnoroFarerbHr€ npeo6pso -

BaHxf, {opryn r rcnoJrbSJmrtE AJrs onpeAereHtr npeAcna8llrrr( npeooF -
aoBaHx .

offtiAEJItsEtE 3. Fo6p.seHre 9: L . L Haooser npllstrtlBHro{
nPeo6fEaorBr ex @pODr, eerr cyrecrBloT ABe cxe$r o r tr raK e,
rrTo I nePeBoarr JE6J'! roHrperrcaqlo

(n.(tr) a e.(11) vc(fl)r=ar(V
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Eftll

.'= i (llii & Br(tJ) vD(ra
l=l '

.qJIr F , He E Dr4rxcr r(oHrpetrraaqxffrl o ,noaanaev o(r)= r,
ihretr{r, t$o npml.t!]lDEoe npeo6patosaflxe norHoerhD onpgA€lier-

ct cBorE{ narEJtbHo, r l(oHetorol cre}ralol o x or coorBercrEerfio.
IllmflTrBnHe npeo6p8oBaEii rorro IEcc5"pnBatr nar HgHe "ne-

penlcEaDqte npaBrura", onpeAa,IeHmt Ha f,raccx orxrrecfl r oopry, 'n!flqBx npr{Gt0orocrb aFHHono npeo6pssosar r e ft AgHHo oopxyre !
onpeAef,retci "!,ror(Ptqlp!€Locrhoi E x HaraJbxon c)(erau o .

llprrep npnmumono npeo6posoBarri:

o =re(^ sB),
o.=w&V?(scA-z€B).

oIIPEAEJEI{G 4. Ilpeo6psolaHne e: ! - L HasoBer nortmpo.|ara-
Hiflr eeJrr .cyqpqrB)lD! TaEre nlxrrlrrlHrt ,ttrEo6pa8oD&{[, 9. r... r 9n

c o6rpfi Har$rbBofi cr(emf, o r qro AJrr j86ofi I , Ha roropof, I on-
peAereHo 

' cyllFgrBy€T E-rcHrPerlcleqtlf, O TaEii qTo tr = 
E t{

9(1)=9r(t) & ... & o.(H), n, [pore roror rD6at F lr3 o6racrr on-
penpJleHnf, 9 al(BttlarerfTBa Hef,oaoPo, roHrpeTxsal$r cxelE O.

noJrlnprllir]lBmle [peo6paroBaHrr orDsrcrDeflBB sa B€rBJr€B[€,(o-
ragareJlbcfBg. 3axerrr ratce, qro grBrBa.[sitrHocrb B agrotor onIE -
aerl€Hlllt llocltr aeebre HeroBcrpyxTr.rBHHfi xetrnrTep r raoleT a roHr(per-
Bir( onpeAe,reHr{rr npeo6paaoBarurn rpat(roEarbcr no-IBoHoryr]ErPm€Pr
rar ryla+rqecroe pBeHcrBc, Apyron BapraHr rarof, rFrmoBEr 6yAer
peccr.orpeH B S2.

Ilepeu,er HenocpeAc{Berfi o r rlpeAcraBrurr nlEo6pasoBal 
'rr.mzuFnEtl@, 5. Oro6pareme g: r, - ! Ha:,oB€r

npeodlnsoBal{rer {opryn, eolr c!&crBjlgr Ha6op ol ,...'en norynpt-
rfiTltBHlo( nPeo6pesoEarflf, Taro,, qTo o(r) . n Torfla r ToJlbro ror-
nai roPAe gr(f) = E AJlt Herotoposo 1' 1< ts D .

thr angxo m onpeAB.[eHrri npe,q,craDr$E nIEo6I]a3oEaBrt Aony-
cmDT Becrorbro "Toqefi Bxoag'. 0npeAererare 5 aectna He6etepdr{x-
poB&rHo, B qecrHocrrr He rpe6Jrer oAHoaHaqHocrr.

crerrl o atrng (I) a cootre?c[Bl,oqJD en roHttpe"roa4o
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Jlerro satcrrrr, qro ,qE ef,o H€ Ece npeAcreamue npeodpasoBa -
Hrlr rlJrpDcr r(oppermur c JronBqecro, loqlfl 3petur. oaril.fto .q.[t
rqAoi (rlrcrpo8arolof o6.!ecrr rareraarrtdt ru rorera 6q(erxrb,rc llrx
xftt r[accr npeo6pas osaHxn i roppex$oF I ,qEroro, o6recrx.

Iloro lEcclarlnBarb Fsxoo6pa3rltE, Bx clrxrercr{ecme, Tafi Il
cer.aHrnlecre BAIlamr noHrltrr rcppemHocrl. B ll8[af, pa6ore ru 6y-
aer norlaoBatrct cemH"fqeclxr ee oflpeAereruer. Tarofl noAltoA' a
qacmroetri nooBotre? Har 'xacrllaxDarh" yctorni roppemBocrn nln-
Brr Egro,qa Ha AerGl)D o6racrb ETsETrlm xJrx AplrF)D @pEtrr8oBaB -
BllI npeAI.esHJD o6racrb. IIqA ropperoHocrbo (ro{rapnaHrHocrbo) l.f
oAecb 6yAer noBrBrb creAJ,aqge.

OIFqIEE:IUE 6. 0ro6parelqe e: I, -I. Ha.soBer xHEaplanrHrl
npoo6lEaoDarfler (opeDr o,lBocrrerbHo rJracca roAelon f IUtr x8aHrop-
Horo rorrrerca Qr- , ecar Am JE6on !€ Ie rc o6racr]l onpeAereHrt
I BErofiuErci IFt -q(F).

tlecrorpa lra Aocrarot,lJ,r o6q{ocrb flpeAcraBxmq npeo6trrsoEarlrrl,
oESarocE, qro cBolcrEa rc l(oppernrocrr mqlT 6rrlb onrcaHr cpeA -
STBAIT rOrO le ftulla. T.e. cnFSqA.nrDa

TE0lOlA I. A r, ,n6oro rpeacraBrrono
np6o6paBoBaHxt lp rt nPongBorbHoFo
xE!HropBoFo trornaerca Qr rorxo yr&
sarb Sopryry Gg rarra L rallyDr qro
Ari rr6oro xJracca K npso6PesoEa -
xxe o ropperrHo orHocrrerbHo K Arr
S- To!,[a I SoJrbIto rorAe' ror,qa EFG9.

Ilepe4 rer, t6r HenocpeaerleEro nelEtl*x r( AoresareJtlcrgy teo-
porrl'coop{yrrgy€ra HecKotbxo norBHUr aen. fur g"oro EBeAer oAHo

BcnoronaaeJrbxo€ onpeAeJrerfie: noA ropperrHocrED ( a traxor cnrore),a
orrnqne or xHEalmHanogrn, 6yAgr norltca"b creAlDrFe. IbsodEooDa-
Hre I roppexrHo ornocureJrbBo f ,q.[a qF rorrnA tl rorbfio rorAA,
r(ottAA .q,Jrr JE6oi t€ IQ rl8 o6Jacsr oqreAereHx, O BetrI{o IF 9(f)-{r.

JIEIaA I. A Jr r .trD6o8o IIprrnrnBHoro
npeo6pasoBaHnt I r rtgnropHoro
rornJlerca q- rotHo nocrPoxrb O€!
raryDr qro Arr nD60FoI npeo6pa80-
aaHxe o IopperrBo orHocrlreJrbHo I
Ars qi rorAa x rorLf,o f oiAa, rortAa
rFG.
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AOO3A'lLIlflIro. CreAyer Han Arr npeo6pasoEaErr q rar!,! o
t{3 L ' qro ,UIr rD6or.o I DEnorBeHoIFGTonAA r ro,lbno rorAgi
(oraa ai, flporsBoJrbHotr roHftpeTxlaqrl l€ C:GIE OX COOTB€TGT -
ElDqen en ftoHrpeT[:iars{}r o(F) creru o' at[IOrHretc, I F e(F) - r.

), t= (rrr...

rAe

I 38ll€-
r rAe

gepes tt,(6,O , i = 1,Er n1e e=(er,,..,

,.r 3'r., " ' Ven 3 zn

Br6epex a raqecrDe G Qopryay G,vG.

..,, z^>. o6o3Haltrrr (fopryry co cBo6oAHf[r
r c( e-, i)2

1

c(
,z , xraeDqJ,I 8rA: ve

orrrqaerci or c(rl terr tnc r"alAat neperelIlat y
HEHA 8 HE HA Z

n
I

c,= a( i ((r.(r1- ( L t,(;,7)eilT)) & 
^t(r) 

vc(rJ) ,
t=i ' J=i .

cr= R-( a ((^.(rJ &(( t u.,(t,t))-+f=O)vlr.(r1)& ro(-1) ,' t=t ' ,=a u

R - 113aHropgar np cra3f,a Btr.qg 3e,, ilz.Vv. ...3enlznVrn ,
n- - xsaHropHar nPrcTaBra, 'o6PaTHar" r R i l.e. rlrerqa sr.q

Velvzi Jyl ...VenVzolv". Boooqe, f,Qx-,... 6yA!,r D$Ae B

AArbHeI[ex o6osHeqarD xBamoFrire nprcTaBrcrr o6IBsBEe r Pi, €,.. .

l{ourex, trro era (opuyra r 6yAer rcroro[,
&g-6. roAr*ocrl. Itlea,to.lorur, qto c JlorHa Ha r ' IoFAa cyrec"-

BJrer rar6r r.oAerb ntef , qo Al= 1c1&1G2, Jlerro 16qgn$-
cr, qro Gi rBrrerct re-troHreertgatltei c:ren. l(pore tono,

e(Gr)= R( i ((e.('f -( f n,(e-,') e?l A) & Bi(i)) vD(i))
i=1 ' ,=i '

tJqearAno, qro dcr) = lea , orByAa cre.nyer i qro ?$ 9(or) .3na-
em, ?ltv e(Gr)&loi, rC q(cr) -.orr r npeo6pasoBa$G 0 Herop -
pexTHo.

AocraroqHocrb. nycrb renepb f F G. npeAnoJrorxx! qro I rFrol)-
pemBo.

B o?or cr! ra€ cy{gerrl,r" voaett llte I t
r = nT( V (s.(v-,w-,6,, &A.(e,fl)vc(t,r)

t=t '
rar(rte r qro mF 'tt e g(t, , !,qe

q(r) = pf( t (r.(f,fi,e-,i)e Br(c-,r) vD(t,fl) .

Bar8rbHof, cxgl.I o
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3gecl roplerr v-t coctorr rl:r r€x nepereHHux rolrrera u- rr(oropBe
He BxoAar r - r ft cBrganr B ffi raaxrolnro cyqBcrBoEaHrr r Bce-
06l4tocxx coorBercrDetI{o.

Cnerrala paccrorlxla cJrJruai I ronnF ?fF ci.
Illrgraprrearro aarerrr, t$o ec.rr 6opry:ra @(x1 rcrrHHa Ha

fi, ro npeo6pasonxre I fioppexrHo aa ?7't , 3ro rtenro creale!
Toloi rtTO ,qA:e a ,To Cryqae. ronlF BCe U 6yAyr rlpeEparcHr

t{3

I
roH-

I
roIAecrBeHHo JoErlE {otrryru ( xarxyngrtr sApraHT

rperxsar+{, Ece paEno ocTaHeTcr r.rcTrHHon. Ao ,Ier renepr, .no rs
oi Bcerlg creAyer QiC(i) . AorasareJrcrao [poBeAer r8r(! nom -
rerr qro 6tc(:l - 1G1. orxyne yre 6yAer oIGBTAHE o6paaox c'.rte-

aonarb rxruxxaqxr c, . @(rl .

llrar, nycre Bi[rorHrercr €lc(n . Har locrarouro yresatl
cryreroBcrc (yfi n$r ooplynr

AJrr nep€reflHrra ttoprera t. l{xeruo oxr cBmaHH B raaHTop{on npr-
craBxe R xBsrmoparar c!@crBoBaHri, [bcJrorHo npoBeprrb, qro tor
xotrex BH6parb AJrr yr I oopayre ler oreAJ'Dqm crryreroBcq,D (hfix-
IID:

lcr= i( ; ((r.(x] e ( j r,(e-,;) -, y- = ,v'l^r(rJ) & lc(x1)
' i=1 ' ,= t '

I
I z*, ecar Hk(E,t),

8r(el ,"''ek,zl,"','.) =[ r"{.. ,.., pk) , ecln 1n*(e-,2),

nAe f*(er,...,".)- Heroropar cryJrexoacftar (yt|n$t &[r x" B 6oP -
ryne qF= r c(i) , otr6a44lro r Tarefi cyopcrrJ€r. (hcp,q8 caeAyer, ,rro
ecl,Ji mF G { to ants qE c(i), a aHaqxrr ir!5af, r(oHr(perxsaqns
cxexu o He iorer 6xm rorroi Ha ?7t u, csregoaaretsxo, ?7tr ,p(r)-r,
qro npornBopet$r EH6qpy F 1l ?7t.

nyctb tp c.' 3anroer (op.yry 1r , sarerrrB Bce Bxo ,q,efirs

r. , 1= 1-F, He nepg[exxtE z r :

rp' = fr1-'1a'.1rer(f,fi,6',t) v l^r(t,r) &

rAe u-' noryqaerct rB f sareHofi Bcer yr xa
soy lnr 1t,.

tc(e,a),

zr . oqeBx,q,Hr. o6pa-
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B!6eper Ha6opg erereHroa fi,S,f,i,;€ l?rtl r8r. IlJrcm .qrr rcex
I, i < k , grreremrr coorrerc?a!,Dqte neperercllla ui ll ul ,yre Et6-
paHu. TorAA sret€llrH, coo"a€Tc?aJDqte ur ,l urr r BE6eper tarl

I. or = u'E vJ Arf, Hexoropono J . Tongg ecar frr(o. ,...
... ,u.-.,) - c,qrneuoacrar Qynn$r o: I rtsp.yre {r) . ro fr. f, .
= fr; = rr,(frr,..., t*_,).

2. u, = ul = r, .!tr, Heroroporo J . Torna eur fr.(ul ,...
...,u|-r) - cqreroEcfiar (b7xn$f, rJ I{opryle llt , ro frr= fi, =

= fi' . rr:(fl ,..,, ffI_,,) .

3. u, = ur= eJ .q,[f, HeroropoFo J . Torga ectr frr(r, ,...
...,o"-r) - cryreroseftaf rtsrn$r €: ! 6op.yre c(r) ,ro 8r= fr..
= fr; = frr(frr ,..., f*-,)

4. ui = yr . a ul c r, AJI, HcroropoFo J . Tonn8 eorr
fr"(uf,'..,u1-r) - ct0ncuoBcfiar {yHntrf, 1F Ntr. z! } ro f, = fr. .
= r,.(fr1 ,...,f;). &6paa ir, ranaer i,: ec.rr fjs(e.,,.., er,
zr,,.,,zr) - ctryreroBcrar {yfllc{rr yJ I ooprJlJle c: , ro t =

= t* = frr(4r,,..,dr,i1,,..,tr) .

llycrr rcxorrt He6opH non! reHu. l{s cnoco6a t.lr E!6opa rcHo,l|Io
w I/f nomnu 8t[r(urHnrbcr c.leAJ,rqre rpfi 6oprJ lE:

& ( 18,(v-,F,e,Avre,(t,D) & 1c(44 ,
t=,1

t,,tr.rfi,f,,iil e s,(5,i ) vD(;,fl ,

i t^,ti,it e t L n.t!,i - i. tl" r r.(3,fl) &r D(ii .
t.t ^ ,-1 r

RmrorHon nporep(ofi ycraHaBrxBaercrr trro ora crrcreE rrporxao-
peurBa. L|s srono cryAer r qro nporrDopet'lBofi iBJrrsrcr rl clrsreB
G2,]F,, e(tr): ecJm c" x o(r) xcrnfiE Ha ,n. ro t{€, 1l7f ne-
o6xoAlrao rcrtlt[€ r t r rao AonstEa€T t(oplErrHocrb npeo6pasoB&oit
I E c,rJ rae 7/f> c.. 0rorraratbHo no.rl B6L: ecrx r F G r To I
roppermo orHocr.rrelbno f p.la QE-. Jlerara Aonsaxa.

3ar.eTrr, tao nprrrlrrBHit [peo6trEaoBaHrr a6corDTHo clrllleTpxq-
HE: IGrAolry rarory npeo6lngoEaHrD c HBtrarbHon cxem, o rl rott€{ -
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Hoi I. cooraetcaBlr€T o6parHoe er.y c HaqeJ[bHon cxero0 o r n ro -
Eeurofi t. 0rcqAA, s qecrBocrr, cJreAyer, qro.u,ri nprurraxrtr np"-
odpagosarfln Teopera l_$noJrHrercs: topryrof, co x:r ee ycroDm
6yAer ce& Ger. rAe Go' - {olxryra x{ temftl I Ara nprr,'lraroro
npeo6p8o88flx, I r (opuyra G*r - AJri o6parHoro er.y q)eo6pasoDa -
HXr O. .

3a{rrcrpyer renepb Hexoropoe flpqAcraBrxoe npeo6pasoBaHxe r 060-
sHaqra eno qepe6 9. flycta oxo onpeAeJreHo c ttoLoqbo noryapttrrrrB-
Ht,( npeo6traaoBarfli o,r,.., qh , r(oropue, B caoD oqepqAL, saBrcrr

or flplrlrrxalr!tr nlEo6pmoBam{n el ,...,e:t i...; el ,,..,e:r coorter-
cfDenHo. Ilotbgyrcb reno I, ru rcrer Hanrr +opryrrr onrctEaDflue
yc,loBrr roPPexTHocrr .qar{Hrr( nPrualrllBHEot npeo6p$oBarflf, orHocnrerb-
Ho t(Jlacca xoAeref, I AJrr xBaHTopHoro roxrreKca QF . 06osna'r{r

' ^ttrx qePes G;,,,.,Gr'i.,. t C;,...,O"*.
JITXXA 2. IlpeAcraBtrroe npeo6pas oBa

HXe I BOppel(TBO 0THOCnreJrbHO KJraC-
ca xoAere, r Anr r(BaHTopHoro xorn-
Jer(ca Qr- Tor,q,a x roJlbro ToPAa, ron-
Aa Ha r rcrrHHa {opr.yna G.= Itioit.

AffiA3ATElrcru. Heo6xoAr ocrl. llpegnoloaxr.'*ot= 
t"t!'o,, 

.or"-
Aolarerbxo, clnqeerByer rar6, roAeJrb Ant,,tto ?llY or.0ro sxa -
r8tr r rrro lot rrffer ymgarb norjnp{rrrltBgoe rtpeo6pasoBanre 9p co

!o
cBotrcrDolr ?7t V {o!. Orcpgg cae4yer, ,rto xz Ot r{erxHBa &P ] cil ,

ljt I t=1
lls aevvr I tcxo, t8o ,q.[f, JE6or.o Bprf,trx8]roro npeo6pa.lo8&rxt 9j
EdpareHre of nxeer rrn cjrvoj" . Tax xar xaqaJrbflar cxera

rcex of no oflpeAa,reHrm non1mprxr.rrxBxono flpeo6p$olaxxt oArxaro-

Ba' ro AJrt acex tr, tr=f,ar, Gj, Oyler oAne x ra rc.ltrocnoatrry G$,

Baxoaxrcf, E o6racrl onpeaereHrf, Bcex qj r ror no clorcrBar nory-
nprrrrrEHoro npeo6pQaoBanxircyqpcrEyer'F, r = cjr , roropar Ha-
xoAxrci B o6racrr onpqAereHxr 0p . fbxreHrlr ep I I , rH nony -
rtru Qopryry r, n={,(ojr) o...e *irte;r) . tlro6r npeo6p6oBaHre

68,10 xoppexrHrDr, Han rpe6yercf,, qrdE rla ?/( 6gta t('wf,{8 iodur]ll(a-

qrs e;(cii) e... &q}(cir) - ofr. no rax rer zAF :1.'ni, r."
9I J=I



Ece ei Heroppem Hu, ta m, r nmror.y tlt = ei(cir)e ...o*leto;,1

n filt$ alt 0rcon6 cleAyer, o,to ap , a sxarur. x I rla f Hexop-

pe rTHu.

AocraroqBocrb. npeAnorofirr, qro E F Gr, 6opryna F HaxoAxTcfi
a o6recrn onpeAereHxi + r q(r) = E . no ortpe,l,e,leHrm npeAcraBrrilx
npeo6pagoBaHxtr cylpgrByer noJrJmp{rlrllBHoe npeo6p63o8aHre eD'fa-

xoe, .no en(r) = E. Tar m* rr 
.L'{ 

r)t cl), ro rr ,9.i."-
core cneAyer. qto arr rr!6ofi r,oaerLn W cpeAx rlPrrrrxBHr,< npeo6pa-

ooaarrn 9f ,...,,{p ecrl npeoOpeaoBaHne c Hexoropro, Horepox ! ,

roropoe_rBiirercr -xoppernxu orHocrrerbHo 7/( wa € . 06osnaqnit
qepeg F roHq)errgaqrD Haqa,rbHofi c:(e&r flpeo6l]aso8aHns qp ,orBn-
BaJrexrx),to F . [o onpeAerexr.rD r E sror cryqae H =,pJ(r-) a ...
... e oi(r1 a ... a +p{r1 .u.ooE e 6uro xopperrHo Ha oopryre F

a uo\etn ?/Y , rpe6J€?cr, qro6H Ha w'( alnorLnataca lrrnrt,txaqnr

oitfrla . .. o ,]t"-l - F- . ito ero o.ieBrAnr& o6p&3o cneaJ€r ra ro-
ro, qro npr{}tr,rrBnoe npeo6pasoBaHte 9l roppexrxo ys ?/t, a zna'olrr,
serlao tftp oi(r1 - f. lb nporaaonuocix Brdopa roAenx ?t( cneryer,
q:ro e rBJrf,era, RoppexrHDrM Ha r . Jler a ,qorasaHa.

ilepeuAeu x Aoxarlarerbcray reopexu I. ilan octl,locl noraairb,
tIro cFecrByeT {opryJra G? TaEet, qTo K F c2 ronqa n roJlbxo ror-
.qgt xorAa AJrf, ,D6oi F rc o6nscrx onpeAeneHx, npe,qcraB[roro npe -
o6pa.3o8aHxf, ,+ Br[roJrHrercn r F r +c(B).

Ilar otmeqa.locr BtEe, oro yoroBt{e ai6eraetlta rrpr[tflBnrr(
npeo6IrasoBaB{fi r/l!! re l,bt 2 a cassri c l{x crmae?pxqHocrbD.llyctb rtsp-
ryra ! onxctlBaDrBa ycroaxe xoppemHocrfi &ns npffifiTxBHoro flpec6pa -
soBaHrr, o6parroro +l , oyler o6osHaqexa uepes oi:.

Bldeper. B xaqecrBe 6op ynu c, 4oplyay sr4qa 
rd ltnrl. Ao -' t=t l=t'

xare[ | qlo oxa yAoBneTBSpreT HJfiHbor Ha Tpe6oBaro&y.
npeAnoJroic{t, cHaqara, qro E F Gz. ilycrb tr Ha.)ioAr,ttcr B 06-

,acrr onpeAereHrf, e l{ cyqecrByet uogena ?ff ts ts ! raxar trro
?ftF , &'t'o13') .

llo onpegerenro rpe.qcraBrxono npeo6pagoBaHrfi cyuFcrB)€T nory-
nplllll.lfr{BHoe npeo6pa3oBaflxe 9r raxoer qloF okErEaJreHTHo Herolo-
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po roHrperr$aqirg H HaqanhHofi cxelH 9r xr r(pore roro, q(F)=

=ql(H)& .., eg]t1n).t"* rar c2 rcrr{HHa Ha f , ro, no ee cBo, -
crBar, 8a I rcr{HxE Bce xrrurrr€qlrx ff -,ri(nl ,3.ilo-. ,a rax

t@R qltts t , ro fift* o](u)a... ee]t(r) ,, caqAoaaremso,??tpv(F) ,
qro nporxBopeo{r a*opi tt(.

tllnp,nolorm renepb, qro cytrFcrBJ€r alt tB K rerefl, qro

0l( ( oa. CrqAoaarealno, HafiAJmcf, rarfle 1tr i , $o tn# oL). tlo

rerre I, olr rreer BxJl oi{ v oii, npruer c'.1 rBrrrerc, roHxpe-

rrsa4{efi HaqaJrbHof, cxemt np€o6pasosaHns oli , o6parHono +l .Cle-
AoBareJrbHo, nocxoJrbr(y ?ll{ o'r,, el cnuerpr,uo, roOt$gi:(cli)-
- qi(elr(cli)) . Itpore roro, cyrecrBJcr Oop.yna H ro o6nacrn on-
peneaerora npeg,cmaluoro npeo6pasoBanm 9 rararrqro H = eli(cii)
r e(r) =ql(ql'(cil)) a ...e ni't*1't01. )). oreanq,xo, wo TIlr *
n XKrql . llan ocralocl sarerlrbr qro Ge xs ycroBrf, Teope$r
mreer BrA Gr & Gr, nAe Gr - oopxyra ll3 rerxr 2. Teopexa,qoxasa-
HA.

S2. lhBspxaHrxrr npeo6pasorar f, (opiry:t

B [4] aaqgaru npeo6pasoBaHxr rlopry:r, rmau[ecr oA]toi l{s oc-
HoBHlrx cocrsBrrorrlo( reroAg xHBaIrtaH?Hg npeo6pasoratl.t .IlaffiHi re-
loA xlreeT nH"epecHire nprrofie8xt B aBToraeT,lqecror AoftasaTeJrbcTDe
Teollex I cnHrese nponparr. Ornrronelrno, ttgprot rero,qp rBJrrerct
ror {amr qro He ace np€o6pa30BaH[t (olxy, rBrfllci roppexrHHrx c
JloFllqecro, roqxr{ al}eHrr: norboyrcb rrr 6e3 pq36opa, MH roter Bnor-
He ycfleoHo Aor6oarb x no&ue oop.yrH.

llrr r€6€fiarb xetoppermxocrr? 3ABcr gosroreH ctreAJ,Dr&rn BdxoA:
B{AeJr[Tb raloro npeo6trEsoBargr, c 

'Ioxor{DD 
rofopEx rH ror8r 6E Ao -

raSafb Torbxo re (L.oprayrHi roropi€ HA Aelr{or pracce roAeretr 6Brx
6E llcfi{Hx!..n. fur etoro, ecrecr!€irHo r rpe6lrerct }tanrx rprrep{r BB-
6ops rar l npeo6lssoDa f, 6oprJm.

Ibfi !,re 61r[0 olreqeHo A HaraaJre In6oIu, ycroBrr roppernHocrn
AJrr r.Horqx qacrngr maccoB npeo6pasoBatlrn onkcaru a [4,5,I0-I2 u

Ap.l.B oror naparpql€ 6yAer ycranoBrexo, rtto Ece rpr ocxoBt{tIr rrrfla
npeo6pasoBarori: E-r p- n Fnpeo6pasoBaHxf, - c roqxr apetItt
r,Iaccllqecxoft Jro!,lEl rBrrDacr flpeAcfaBx]rEtrlr I nooTory ycroslr xx
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ropperrHocTrJte!fto norJ !Drc, t6r c,teAcrEre seope[r I. I(pore 8oFo,
,13 orofi rg reoperH HenocpeactEgBH0 BETerGer r rlTo ecllt ruacc roae-
.le0 BrBe[ crnHaTtrrpy q , To glll yc,rosxi rorjn 6ETb onncaHH Heftoro-
pof, copr.yro rofi re crnBAryPs.

Irrcrpono[rtopr.yrrpo86ronlEq,eteHr,[peo6paso8a rerorg
noTpe6lETc, eqe oAxo njDqeSog nosrrre retoAA - grporar BJron{raocrb.
fiocae.q,xar fipeAcraBrter co6on HeroropyD "ttoHgrwxrrDxlD' trmrIrlta -
IIrm B tor cxHcre r qro ecr]l 0opryna B crpolo tuo&E B l I crx -
BoJrr{qecrfi AtrB i To A -B BllBOAmaA B rHrltltt+roHrcrcKof, tor lle.
Eoaee rono, tlpoEepn crponoi Brro rroctlt rrpeAcrag rer co6o[ pgpe-
errJlD npo6rery. licrecraexxo, aeaero He rqagr xHT!,xt{roHltcrcrr Ao-
ra:ryer.a, rrrurxar+rt xoleT 6irlb ycfl€oHo npoBePe$e c noroqb! crPo -
non Bnofrrocrr. Iie @praJtbHoe onpeAeJreHne Becbna lpoxosA,ro, nog"o-
xy xg orpaHnurrct roJlLt(o off,Fl SarerEHrrrrr aonoriflTe,IbHo II! aeAt
B XaqecrB8 npn epa BcePo Tplxa aeqrfll nyHrao8 rHAyrorl8Horo onpe-
aere[rfi cfpoFon Brortlrocrx [5] 3

I. lioru rx B erot.ru, ro A rB ToFAE r rorbro rorAar rorng
A=B.

2. EcJIr B = Br v ... v Bn , ro B tr l ToFAg Il rolbro toFAF'
rorAa Bl E A,'.., Bn D A.

3. Ecnr r.lAlxB=lBr ,To Btrl' Tor.ng r roJtbl@ Toa-

nar roPll' At P Br.
lleoromro jdeAr.rrbcrr qro crponar E orn ocrb rreer Becblc ec-

recrDer{Hll! np{poAy.
Itrepef,Aer renepb BenocpqActBem{o r npeodpagoBarotEr fiop.yJl. nep-

BEtr BXA speo6pasoBa}orf,i rar Ha:iraae$rc E-nPeo6PasoBafli {opr.Jal r
crl,rrr rHcrp)fieBron Altt "xatomeHrf,i xBDopraatlt{x r nocBrre Aonas&
TerLcrB. B qecrHocrl.r, ecJ raE aora:t!Ea€!. llrrerAeHrle

f Agno: A,B,.,. ,
6= ,l-- t aoEsarb: c.D....

r ecrb Srcllor.a ,qFlfiof, o6JracT[ rarerarrE{ Er[p A - E ' To rH ne -
pexo.{,ma r ao xaaate,rbclBy

i'r= aaHo: lB,,..E ,

,q,oraEaf b3 c,D ,. ..
B xeroropor crucJle raroe npeo6pa3onan{e iaJtgrct aHaJloror

npaSxra roayc noHaHc: ecrrt lru crr.traera, qTo aH[oJlHterct a ll SllA-
er, rITo A -Er TO iru trome cqlTaTb I qfo aEIoJIHteTct E. l(oHeulo,
peeJrbHoe onpeAerelore l-npeo6P8oBarf,{fi BHrrfiarT 3Hatfla€JrbHo cro[-
Hee, qelr B Halex npocTor flpxMepe.
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0[IluiE EH]|E ?. 0opryae

e = ni(rr(i) & Bz(i) - c(xf )

nocraBrr B cooraorerBre nlEo6tr)etoBsroro ga raroe. qTo ecrr

p = ni(ur(ua & (Er(uJvHt(u1) .c(rI)) ,

npr,rer nr(u1 > lr(i) n Hr(Q D Br(i) , ro
E^(r) = rriln''(f) & (Hr(f) &c(i)vnr(ua) .o(u-)

B nporranor c.ryrrae l(r) = r .
Bfopotr Ba&u llacc nlEo6pasoBanr, - p-npeo6pa3oEaHri - rB-

Jrrercr aHaJloro[ sqqeleHxi ,ema a coAeFaretbnotr raralarnrc. [hnp{-
rcp, eou

.qpro: lF'.'.,
gomsarr: c I '...

I rsBesrno r roo (tr-cr) - (r.c) rsrrerci axcloxon.qFrfiof, o6ra-
crr xarerafliEr r To AJtt Aortaaare,lt,crra o Har ,q,ocratouro Aor(a,lrarb

o

AeHo: l'B' ... '
Aoragarb: D,...,

rAe o r r ecrb ,eln.a, r roropoi @[|al rposaHa [olq€JrE: A,orla:ra -
rerbcrBo JrlBelt[,eHxr c . Crporoe onpeAeJrerf,e p{peodp$oBarott
crqalDqee.

fiEllDJlDllilE 8. Oopryre

r = rf (o(i) - e(rl) - (B(rl . c(O ) )

nocagBrl 8 coo?Bercrare pl{peo6pagoDsrfle raftoe, r$o ecrr

r = hr:IH(ul - c(:l & c(ul) ,

nprqer H(f) > a(i), ro
p^(r) = FraE(r:J - o(ua) & ni(H(u-, & D(rl - E(i)) .

B nporrsnor cryqae pr(r) = t.
IlocJe.q,ffil rolacc npeodlEsoBaroln |Dop.y,, ro[opp r.II IEccr.orFrr.

6ctb 4 dpeo6lasoronrl. Boo6rp, r|-(Ipeo6lEsoBallxr ecrb qacrxuf,

crJ rat p{rpeodpasoEar ,, Ho HacroJtbro BarHxfir lllo oHr 6E x E{Ae-
,eHE B CflelIl&lbnrf, rJracc xotf, 6u nocoxy, qTo aoe oflpq,nBteHrt no-
Hirrfi, rcnoJlblllletlg B AoftaaareJrbcxBe r BaoAtTct qgpe3 rldpeo6F -
so8a r i[op.yr.

Ore {ffi[;i;l';;:'^.' *=t
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B [a] 6uao meAeHo c:reAlmqee onpeAe,rerore rldlEo6pasoBeHrfi.
onPErqEJIEtlilE 9. oopryne

V i((s(r-) - c(r-)) = o(xJ)
nocraB]lr E coorBercrBre npeo6p@oDaHne il: I -l T&roe, qro ecJrlr

r = pu-(n(O - u(i) a c(ua) ,
nprqer H(u-) > r(rl , ro

4A(P) = R{E(ua - c(xf & o(ul) .

ii [porBDHor cryqae rrA(F) = F

fur uacraono otyuar ifltpeo6pasoBsxln ' xorAa )rcroBne
H(uJ > B(i) aareHeHo Ha roltroHrcrnauoe BroqAeHxe, 6tt,r floryqeH cre-
AJmr[.rf, !€synbre1 [4]: eorr I F a r To tla-npeo6pagoBaHre, coor -
BercrBylEee I . E rerca rHBapraHTHru.

. llqgo cxasarr, qro onpeAereHlie 9 He coEeev noJIHo orpara€T cno-
r+r(Pr ry npxneHeHrr coAe[GerenbHro( aHarotoa r]-npeo6l]a3oBaHrn r T,e.
nplrxeHeHfi, onpeAererflr HetoToporo rroHar[r B flpoqecce AorasaTe,Ib -
crga. B xaqecrae nprxepe paccxofpnx onpeAeretoe otxpuloro raHore -
CTBA TOrIOrOntqeCrOIrO npOCTpAHCTBa:

V Vr(r( y - ax(r,u)) = orrp (u)) ,

r,qe ornp(u) ogxaqaer 'X ort(Puroe", a npeArl(ar sa(r,u) - "r
ecTb BHyTPeHHTi Toqfta Ui.

B {opu}ae F ecrb iBHyrpe}finr" xaanropxas flpxcraBxa Vr- 'ro-Topofi Her B oop yre A rc onpeAe,IeH[, 9 rr xoropan, cJIeAoBareJIbHo r

He JnrurHBaeTcf, B Teoper.e b. A Tax xar( Tarde r$aHTopHHe alnrcraBlil{
npxcyrcrBlDT B orrpeaereHr(x rlHonrx oqeHb BarHEx greraarlq€cfifix no-
H8rxr: +ynr(r+{x, r?JmnH }t Ap.'To acHa Heo6xoArrocTb BBeIeHrf HoBoro

6oree odqero onpeAeneHr,rs rFnpe o6pe3 oBaH$ fl.
0nPFJii;JII; 4i, I0. ooFyre

^ 
= vi{sflB(i,, . c(i,fl) =E',b(€,n) ,

rAe st, Tt'vi - rBaxloprure nplc?aBxrr nocraBx B coorEercrB[e
npeo6pasoBaHr.re i^ raroe, qto ecm

r = r,,rag(O -oCr,7) e e(u-) ) ,

nae H(u-J !' B(x-,7) i nepereHlrue Roprflei i'r E csasaHu a P[ rercr
re IGaHTOpara, t{ I Tofi fe nocJleAoBareJrbHccrl, rrro r s sf , x B

lt coorBefcrBeHno, To

L(r) = p6(E('I) - c(i,, & E(ul) .

E nporrB8ot cry.ae -na(r) = r.
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C{optylrpyer ocHosHjm reoper.y,qgrHoro rlaparpa{B.
lE0PIilO2. Bc e npe o6 paa o BaHr i (opr.yn

{eToAg IHBap1|aHTHHr( npeo6pas oBa -
Hr{ rSJlrr]Tcf, nPeAc!a8f,IUllf.

B csrsr c neAoc{a"rora rec"A, Aoragar€JtbcrBo reoIErE r.tl o[yc-
r6er. o?re"xr Tolbror qTo oHo cyqec{BeEto omrPa€rcr HA cDof,cTBa

crporo Brofirrocrr [I5 ].
CJIEACIBME. Al L D 6 o r o r p e o 6 pa o o B a H r,r i

0opr.y, I re!0.q,4 rHBapraHTHHx npe-
o6paooBaHri cy'qecrByeT {opryra ce
TOtr f e crrHarypH Taxea' qTo I t{HBa-
p}lABTHo oTH0CITeJIbHO *IaCCA }.oAe-
,efi I nrfi RBaHTopHoPo rornaerca f
ToPAe r ToJIbro TorAar xorAa f =C

9ro lnaepAeHxe nerrto cJreAyer rc Teopera I x 2. 
re'

B sarrnqenxe orirerr{r, qTo lr:] pesynbra?oa pa6orH cne.nyer, ..lro

Hara rpe6Jercr Ha,rotr{rb Aocra{oqflo crurbHUe yc,roErr Ha npeo6pasoBa-
Hre. qro6s oHo oftagaJroch r(oppexrHto.. B [I0,II] nortasaHo, qlo He-
croJlEr(o onpeHrrolB cBo6oJIy nprrexexur npeo6l}e3osaHri, r.e. cysHB
c6nacrb nptlreHeHrt, Il, xof,ex SHaqttTeJIbHo ynJ Al{Tb cxTyal$Dr Hanp!-
repr rD6oe 

't -npeo6pe3oBaHt|e cTaHoB!{Tcr ropPefiTRtor.
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