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nAPIJIIE IbHIE nPoUttrC,H C CitHXPoH[3AIllEfi:
cL'$ao I MftEPAJ{rtrcl00 tiorD(qE

A.C.O{rDpxHr Jl.A.{epracora

Bae.qexne
B Hacrof,[Be Bpo.s B cBflrrl c 6yp]trr pagBx${€n napat ef,b[oFo

nporpairrpoDama 6orbuoe sHaqeHre npro6p6reer npo6rera rJm{roB r
cficrexax naparreJrbHu ssarroAefictByDls{r npoqeccoB, llarooree cepb$-
HlF ,rccreAoEarlfi B arof, o6racrn nprfiqA,Jrerar ,l]ef,xcrpe 8,21. Xa6ep-
mxy [ 3] ,Xoary [ 4,5] ,Io[erb, iB!Aee!.e, Xo.atou 

' 
no-u,q,nvor.yr oAHa r{g

Ha Soree o6qrx ilo[enen, flpeA.ror€flH]D( AJIfl aHarxsa rJmlroB.osa ocHo-

aaHa Ha naparrerbHE( r3BaqaJlbllo HeSaartcmu [!oqecc&(r roToplF
asarroAercralmr c noroqbD: I) norPe6riexr0( (aoxalrnrx) pecypcoBi

2) nosropro lcnortrcyeru ( rao6alrxu) Pec]PcoB. lloa?opHo lrcnonrcy-
gtfln lecyPc roret cole!tratb s o6qgv crlrrrae n oAll8rto8E( eAllmll'
npegaraeru( aJrt pecnpeaereHxa ( ranpxrep' naxf,rbrnoaererof, Ha

craHAaprHHe 6rorn), ll pesaertrbcf, n npoqecclr.[ i 1=ESa'
B [6] pra onlcarm napaJr:rentm& npoqeccos c cmo(poHr3arltre[

6ru npegoreu fioArolacc cere, Ilerpl ( Gcertr , xrlr 0-ceu c crro<po-
HrcaqlleI), Ilorpeorf,erne pecypcu E sron xoAerr rBHo He gaAaolcf, i oHr,t

xar 6u crpurr I crpyrrlype 6aaosotr 0-cetn. [oBTopHo lcnormyexre pe-
cypc8 ynolpe6rrDrci rorbno caxtIe nPocfue: xalAHfi pecypc coAepirr
po8Ho oaHy eAxtlrtrry, xoropaf, l,&saerrercr poBHo AB)rri flapaIrerbHrflx
npoqeccatax, Taran ro.qe,a oHatrrretbro flpoqe XomoBcroii Ho He npo-
lq)raaer e, a o6qHoct1l, far raf, c norollbD p€syrb"aroB. nprSeAeHrffi
s [?]. flosropHo rcnorxtrernrn pecypi cuor.o o6qeno rraa ro er fitb.
cBe.leB l( rox6tlFer$g necttorbm* clrru llpoc{'rf,.

B oB-cerf,r, fiar r B lranee xlrJruasnxca roaerfi ' Eognxraet npo-
6rera arlarraa tlmrroar[ crrlrars{n. CrpyrttEa @-cerr rotet 6u!!
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onxca,re (opr.yrof, aaneopu mflte* ,raaoul"fi", norgrre6poi arle6-

onepaqx[: '," - onapaqrr HaJrof,extra, ':' - onepaqnr nplrcoeattxeHtrf,i

"uutex" - onepaqrf, Esat.lrHoro r{cruIDqeHtla (or axmrf,cxono mutuar

excrusi,on ). Ame6ps AlPlrrtex npeaocraBrse'r oqerb yAo6HHfi 6op -
r.att.lax ajrf seIrf,aHoro npeAcTaEJreHxa cTpyrTypu napaJlJleJrbHta nPo -
qecco8 c cn poHt8au[efi r Ho &[f, attaJr{l]a cBoncSB srl{x nPoqeccoB 60-
nee yAo6eH ApyFo , ,or[ro-aJFe6paxqecftr noAnoAr rlpenrorexHuf, B

[9,I0]. Oopym, ontrcuaarxpf, npoqeccr paccrarpl.traerctr npx raxorr
nol:(oAe nlt He[6oJree notHoe tl Aeranbxoe onlrcaxl{e caotrcrB npoqec -
coD.

A:rreopa mrfl r psccxerpt,tBeexas I AaHHotr pa6ore, soJrterci
nolpJFe6pofi arre6pu l.Pni (cx.[9]), pscrlxpe8Hof onepeqlle, crrfipo-
Hr{3aqrx. Arre6pa naparre.lbHu npoqeccoD c c[ro(poH[saureF cocrol4r
rc cre.[,Jmqero Ha6opa 6asoBrx onepautfi 3 ll ( orxmexre flalarJrerrcxa) r

,/ (orxouexre npepuecraonaxrn) , v (grstnxxqrn), o ( cxrfipoHrl3aqrf,).
Ilpoqecc, onrooaelr$ Qoprlyrof, r{a firP?, xaparreprcyercf, rHo-

fecTaor qacTrqHE( flopflaroBr cooTEeTcrByrqrx ero aJrbTepHal[EHr pea-
,r3arlnrx E BnAe rrapqrre,lblrE( rroAnpoqeccos. KerEoe aeicrs[e I Taror
napaJure,rbsor floAnPoqecce JfirKaJrbHo n p€aJrcyeTcr poBHo oAl(H p83.
llpr aror ceraHrrfie o[epaqfi B mrf aenaercn rarur o6pasor.r riro
npl.l naJt{qtrll nporxBopeqn8ifi Tpe6oDaHnI 8 {op.yne Q on[ceHra npoqec-
ce O sqRaeT rrycroi npoqecc.

Ecan orrpaxcrrpoBarb @pr.yry ns A!#t"* r 6opryly rs ,rrrf
npn rlor.oqr flpocrono oro6paf,eHrf, 9: 9(l,r) = 1116,9(1;n) = l/s ,

OE,rocnpaBelJrx8o
or#"u* onr{ccBaer

: ecfll
OS-ce-

( ceran-

e(A Eutex B) = A

rx N r ro ttsIxyra 1., = e(lo) onrcrEaer

creAJmqee yrBepqAenle
c1pyrrlpy 6ec8lmxnorofi

i OnllCUBeeT nOleAe-

dopxyra Ao n3

rrrfty) os-cerrl r . lltcri croEarl. arre6pa
Ht{e t{ caoicTDa o$ceTefi 6e3 Tlmlror.

Bropar aJrre6p6 m{ cocrorr xs anaronrqxono arr€6pe IFP?
Ha6opa 6agosu onepe4{f,. oqBaro xx cer.aHlltr6 sqAaercf, HecroJrbro
rHr!. cnoco6ox: npll xarlrqlllr nporr{BopeqrDrtr Tpe6oBaBn, I Ooprayre o
ollltcaBlli npoqecca o sa,qAet reBcrrarbHo ao3rol}nJ np6(Ftrc suwtcne -
Hrf,, coo"BefctE!'rqrr E[rorBeE{D Aef,cTExfi npoqecca ao "Hacryrue}fif
orr6rx" ( npgs{DopeqrBoFo ape6oBaH[r).

Eur lnccrorlrrr BureonrcasHoe oTo6pslerqe q r ro cnlrsBelul-
EO creAl'Dqee ),T EeI[AeEie: ec,tr {op.yra ao tls AFPrtu* onrcBaa-
e" crpymlrpy o8-cern Nr ro {opryra A, = q(Ao) ra lFPi onr-
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curae" 6n qronrpolerfle o8-cea[ tr. ilxut closarm, alreOpa mfp
onrcrBaer floEeAerote Bcea o6-cerei, E ror rtrfcrg I tln]lroBtlt.

Clarrs rreer crrg[J,DqJD cll,yr(TJtry.
B pasgeae I raogatca os-cefli I arr€6ps

crpl poBarorf, o8-ceret. B pes1eae 2 onpeAerm ct
IlP[utex aJL Itox-

raHrxra arre6pu .Ieopera o cDfilll arne6P
c@p.yJrrpoBaHa ! $eul pesner

*r?
n.2.4.

r ce-
llPP0 m

[oeBtqeH crHtaf,c'lcy lt
dftrporusaqrei rrPf;

r,:I.IIE
.B rox-

I

flf,e arne6pr nepartetbHE npqpccoE c

qe p8Aera cttsp.yr]lpoBeHu reoperu o cararl arre6p Ar#t* , rrPo

, me . B qerEepror pasAetre paccr.aryrEaDacn erBxBarenaror nlroo6-

pasoBaxnr {opryr B 8rre6par ltPP ArPg. B5 - crlopryarpoearu'I

reoPera o e[xHcTaeHHocrlr tlaHoxrqecftotr @pru ga l[opay, E a.[r.e6pax

AFP? rr ArPP x reop€$l o norHore crcr€E srtarle.rerms npeo6p6-

aoBarui B rrrsccara crpyftryprponaxru npoqeccoa sunf r utP! .

I. og-cer[ rt arre6pa ^!#"oI.I. o-ce$r tr o6-c6rx. Cerb - sro rponBa n = (P,[,F) ,I.ae
P - H€IrYC?O9 IHOIeCIEO taeCT r E - HenyCToe IHOIeCTEO [epq(oAoB i
F SP,.T uIr P - orxo[€rlrr€ xrq4AeH?Hoc{x. nyc$ x=PuS 060-
sHAqaeT rBorecrao Ecer arereHToE ce$r. fua ceTen ainonHeBr cJeAJD-
qre ycroBl{a:

AI.Pnr=d.
AZ. $ I l) ^(Vx€t ay€X3 )Oy v rirx) , r.e. ralArln ore -

reHr nH+tAeHrsll rorr 6r oAHolay sJrereHay aplnoro rrna.
A3. Vp,rp.€P: (p'= p; n'pr ='P.) rPr=P.. ng,e r'=

= {1./*yl - rnorecrao sraoAxu orereHroB AJrfi x , 'r = fr/JEr} -
rHo&cfBo sxoaHu ItereBtos AJln r .

B H8crorqgi po,6ore on!,qei0r o6qeBBecrmre noHf,lrt, a [reHHo:
peorerxa cerrr HaqaJrrHaa pasrerxa cetn (Io) r npaBr.[a rDyHn$ortll -
poEarur cerx, npxDeaeHHrer ranpxep, s [8].

0-certr HesEeercs cerb' roropa, HapsA]r c ycloamtrx AI.A3
Jtaoale?Bopter orpaHnqeBrrr A4-A?:

A4. Vx,ye r! (x I y  rr+y) . (lr"r) . r.e. cerb ne coAeIF
qrrrloB, rAe !+ - qn,lsnryaxoe garu(aHl{e orBmet0rfi I ,
45. Vtc r: l't I I trt' I 6l , r.e. .ro6ofi nep€ oA rreer xo-

Ti 6E oAHo BoAHoe ll ollrc B[qAnoe rec"o.



A6, Vpep: (l.pl a1^ lp'l= 1) , r.e. [,lloe recto cefli
rreer r€ 6oree olHono raoAflolo r BaoAHoFo nepcaonl.

A?. Cerr r{reer craxAgptH!,D HaqarbHyD lrssver8yr r.e.
{, ecar p€ H(N) ,
0-BnporxDHorcr!nlt6,Vre r: uo(n) =

lAe n(tr) = {p/ D<P   'p = ,} - rnorecrBo rorolroa recl cettr f, r
c(r)=(p/pePA p'= d) - rxoecrao xaocaoau r€cr c6an tr .

B xacmrqefi lra6otB [, orpaHrqllDa€rcr paccrorpt' er rtacca ro-
,iettroa ceael. B roHetfioe o-cerx rsraun fiePsxoa cl]a60rae" poBHo

oAxll Pas.
Baeger ceTx ,qm onllceHrt npoqeccolrB rotop[ noAnpoqeccr ro -

rlm ror@xrrola"r lla-sa o6{to( poclDcoE. .qA!,xr nectolrt(o onpgAere -
rorl.

llurepaaror r 0-c6rrr (P'r,r) rrsrc!€rcs napc neperoAoB [a r
b] raiaf,i qro alt (r'= tr+ u ra) .

0-celu c crrcpot{xs.tlxon, xfi oB-ce![i Brsoler rporty f,=
. (PuPn, [, ?UrR) , FAo (Pr,t) - oao lax llasrraeE 6rsoBst
0-cetb. Pn - troHer to6 [raecrao rocs-pecylrcot c qArrotlltotr Harta b-
xo0 pasretroi (Pln P = l) i h. g Pnt I U I x Pn- omloreHtte xHrlrAeH-
firoc?r relAy pecypcem I nepqqlerl 6asoaofi o-ce . frq$il po -
cypc p€ Pe cBEaH posHo c [,q r rmepDsrarx [ar,brl n [a.rb.l r
xreet nDa Duto,ulre (n,a.)e (1,a.) e r" s AEe Bro[tlte &rlr (b,p),
(b",1) e rr.

Ilapy nrrepraror ([an,bn],[a.,brJ), csrrarxu c rarn rt6o p€-
cllpc()I p€ PE , 6yA6r rlaslaa{'b xrlr\spDararr, q rxtl€crror no pGcyp-
cy pr xr[ npocro ltl]xflqocrol nepol.

nFlIEP. IlprlqAotlrafi Hi prc.Ia Oe-ce!6 i rreor B rrqecrB€ 6a-
sorof, k6rl cerD, nprlqAerqJ,D rn prc. 16.

.{AAn necroluo ollpe[€reHrI.
Cetr rn= (Pr,,lr,tr) f,Brrorcr npqDrrco cera llz= (P.,'!",ra),

ec8t

1) PrE Pa & trr g ![r;
2) r, = t, n (Prr.!r u rrx Pr)i
3) Yrc PrU.rr V{c P:u 'I.: (Jir't) . y€ Pru Ir.
celr i. = (PUPI 

'.! ' rU ri) Ba3E3AlCr l&-flOtrcs'to G-Cerx
tl .(pu pnr f, rutn) , 6crf, [tr.D6ono pec!,pcr Dc Pt x oFo rEa"{-
rrecroi napr (tar,trl,[a",t.l) 116o (br,D),(D,a2)€ri& (bs,p),
(p,ar)lrf , 1160 (br B),(p,a.)/ri& (b.,n),(n,ar)e r{ .
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0-cerr u" rasoser 0-nog,cer6D os-cern N r ecJM l{n ssrser-
cs npeQrrcox Heroropoi lG-noAcefl cerx N ,

0-nogcerr Nl cerr{ F HagoDer rarc[rarbHof, r ecr[ Anf, ,D6o,
o-noncerr l{2 cerr N raro , qro Nl rBrrercr npe(fif,cor. NzrBepHor
qTo N, = [".

lloaelenre o6-cerx N xapar$eprsye?cs *rorecrBor co(N) oe

raftclrarbxta O-noacerei, coorBercrBJ,rqrr pasrrqHtra Bosrofxt Eapr-
aHTar (bfirqroHr{poBaxrr certl f, . Ha plc.IB npx8eAeBo rHorecrBo rax-
crt arLHrft o-[oAceref, n a os-cer[ ( . pxc.Ia) .

B xopouo ycrpoe}otoi og-aerx flpx rD6or. Eapraxre ee rhfirqxo -
xllporaHllr Bce nep€xoAl cerx cPe6alEaDTt nPxqer Totbno oA[tt P43.
Terrr o6pa.3oL, rsqgar ee rexcxraJrbxaa O-nogcerr coAeprlr ace nep6-

a) a c b d 6) c t b d
1 I

N

g)

c0(N) =

8" d
a

c
2

e
a

z2
a

2
bc

dbc

cz

a

xoAB O3-cerrl.npxr.eP xo-
poo !rcrPoeHHoi 06-cetx
np{8eAeH xa prc. 2.

Ograro clqecrByrr
crHraxcltqecrr roppexrEle
og-cerr (r.e. yAoErerao-
pmoue onpqAeteRxD OS-ce-
rx, qlxBqtrerdory Btae) ,
cemfirtrla ( fyxrc$ oHt{po -
EaH}le aaH8otr cer[) roro-
pc He qAerDatHa m cllH-

bac
at

b
2 2

Idt

2a

2

bda
2

IPrc
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aa[cxqecrory onrctrlm. B noaegeurr noAo6noi 'HetopperrBofi" os-cerx
cJEFcrByer rafiofi BapxaHT ee $flKuoHrpoBaHnf,, npr toropor xorer Bos-
HtlxlryTb r]mrroDaf, cxr]nrlllr ( rgatraga 6norl|poara noAnpoqeccopo8r
ftoHrDrtltrrJlDqroa xg-sa pecJrpcoB), n qacrb neperoAoB c€r]r B gror c.!t -
qae He lorer npopa6oTaTb. Taras celaHr/qecxrr "HexQppexrHaf," os-cefb
cpeA[ cBor{x IarcIErbHE o-floacerei coAePrrT tHenoJrH),!" rarcrrarb-
H!,D o-IloAcerr ( onpegeaeruqm Ha noXrHorecrBe nepexoAoB cem N ).11prl-
rep ceraHTlrqecx[ nHexopperrHof," Os-ce?t,l [p[BeAeH Ha pxc.Ia, Cpe-

al{ ee xarcflaJlLHla o-floAcerer, np]rBeae]lHifi Ha pt{c.IB, nepras o-floA-
cerb coorBercrBlleT qmnf,oBoLy BapxaHTy (hflrqroHxpoBaHnf, t,lexoAFoi
Og-cern.

o6-cerr If = (PUPR'['rUFR) 6yger BasBBarb rlmBrosoir ecru
cyqecr8yer ee ratrcruarbHaa 0-no.q,ce$ t{r = (Pr,[r,Fr) rtrt rHorecrBa
co([) rararr qro r\T' I d .

1.2. Arre6pa m#tex ,ua onrcanra croymlmr os-ceretr'
06-cerll roF]n 6mb ontlcaHE llprl noroqlr creAlDqefi aJre6pr

tri@tex nlneu sqagnx, onepaql, Haa, cer&rt t.r c noroqBD xracca ore-
r$lrapru!( ceTef,. 3r€reHtaprar ceTb - aTo cerb BltAa:

8,

nAe a - clolror neperone: sr - [otoBHoe recro st€reErapHoi cerx I
a" - ee xEoctoaoe necro. B @ptynbHor npeAcrasJrenffi srereH?apHas
cerl o6o3tlaqaercf, g{ra(Mor nepexoAg a.

Cirb r arle6pe AlPDtrtor< crpol{Tcf, r:r arerexrapH[ cere[ c
noroqDD onq)atg : ':n, "urter" r ",i.

HettspaarbHo Be [pxxepe pllc.Ia norcrflr ceEHrrit(y onepa$rn (Toq-
HE onPelerorrlf, cr. a [8]). 0nepar$a npr{coeArHeHrn "i" coeArHter
,[De cerrr crrlar rH ectEo raocroau rect oAHotr cetr c rHorBcraor
rotoBtrf rcc" rlopotr (cr. a.i c.| x8 l)xc.[8). ADa rHolectsa recr
c[xBaDTcs raltrra o6pasor. qro ralAoe recro nepao cefr crraaercf, c
ralaEr r.ecror BTopor. oneparui B:rarrHoro rcrJlDqarotr ttertexi o66e -
,q,rHref aBe cear B ol$ri clllBaf, coorDeTcrBeHxo llx ro.[oBHtE lt xBocrO-
BUe recrar r aarfl, cJlnaat FoIoBHue recTa c xBocroEttax y nottBeH-
Hotr cerfi (cr.(a.; c.i br) orter (ari (tzi br) na prc. Ia).One-
par$r BaroreHxr nrn xaualuaaer oafiy cerb ra gpyntrm.Pesy,nltaror rB-
,re?cr ?eope$ixo-rH@c?re8Hoe odE€IrlieHxe AByx cerer: nepexoAr r{

a
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recra c oaxHafio8trllr l agl€rlr ctxsaDrc, (cr. (ar;sr;br;alr), ((ar i
cribr) qrte! (a.ia.;u")) lta pxc. Is).

3AllEqAltl,lE. 3gect r.qaaee 6yAlE laccr8erDarbcr cerr co craH -
,trgprHoi eA,ltorrtrrof, pagrerion l loroaHt8 recrax r rccrqx-pecypcqrrro-
aoPaa [pocTa te"cr I ceTD nocte ga8el[eHllt roBcIlrynpoBt!{t ceT[ c
noloqhD aJrre6pr.

nycr6 @ - rxcecrso orer€$tapro( cetefi ( rraaqe roBopr. rHo-

recrBo drrDoJroB flepe8oAo8) . oolno/ra cefl E arl'e6Ps l!f,to rral

@ncoI Q onpqAe.sfierci cte,qJ,lqro o6tltsor:

ll eua aeCtl ' to a - (rPrl,ra lr#tcr i
2) ecfi l I B - {op.yrr, ro (A,8,,(AiD) x (A Eutex g) - tarre

rDopryrH. npr onlraHtrqaHrxr trro rDopryrir sxaa (r:s) He coael[ar oa-
Hoto I aoto re cr{rlora oAflotpererqo B A r ! B .

Jh6ar o6-ce$ rorer 6mE onllca8a ootryrol E [p€.A.Jrara oi ar-
ne6pe rrrf,utor .

2. ArFedF ronet!fifi nal}arrqrDffi npoqeccoB

c cnapoxBs ar$qn rFP9

2.I. Crnrarcrc IlSrcrr Ol =(a,b,a,...) - Hsr(oaopH to-
Heql{ri arrtslxr crnBoroa ,!Jr o6ogxaqatur Aefictrtli. BraEertll cne-
r$arDru crraor 5 AJrr o6osraqeHrr nycloro Aof,crDr, (Ae!ror,mr6 -
ia). Easolrlr onepulxflx f,E rorcr: ll ( orxorenrc aaperrarrsra), /
( olxuerqe npegpeccaoaamu), O ( on€patur cllrpomrsaqrr), v (gtot-
oBrour xr[ o6LeArHeHxe ) .

Illrr trlro: fiopryra r i B sqAea! naperreJrbroc auoaneiue nog-
[poqecccB A ll B . 0nepapre ]IpenEocrlolarxrr / cayatq Arr nocreAo-
aare*Holo ynopE[oqemri ,r1rlm noAnpoqcccoB. Ompc4m crrcpoxrcaqtrrr
o npotl8Bo'rrol o6prgor lntoprlorfllaer Eurorr€Hre nD]a nolfrpoqec-
coEr sanpeqat xr lrrl,arre'rHo€ rcnorllel 6r t.6. (Dp.yre I o B

sqll€s npoqeccr nlx BiltorroEix roropotro I.!r l npqAIecrByel B 1r8r
B nlrqAtrecrBy€! l . oopryaa lvD otrXE (slrer npql6cc. rolqrsn !a-
Ao" ce6t rfi ni l , f,rr rar B .

Ilpasr.rea nocrloour {oFyr e rrnf :

I) a r 5 riiolcr 6opryran rrrf
2) €ctr A tr B- tDop..yL E

6opr4yrr a rmf.
rrrf ,m

, PAe aeot I

r IB, r/8, loB, lvB -

3e
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a.2. qacflrfiue ( ocnosxm
llpouecc, onrcroaerE topryro rg

Batbc8 rHoIecTBoI i8cat{rolta noPf,aftoB

in

ti 6jrAer xalarrepxso
B a&tsBxre Ctu 1a1.

Baegex ocroanue noHtrlt, ll o6osigqe]qr, cEf,gaHHue c qacfttqfirLru

nopaArarx.
qacrr.rrtrtli nopf,Aor( - alo flape p = (V, <), rAe V - rrorecrao

aeprx (a cJr)Bee onxcsHxn flpoqecca - AencrBxn, r.e. v q cl-u(jl i
< gTxv - orHo[eH}le flopf,Ar(a Ha aJrereHtar( n3- v r co creAJmqen llB-
repnpefaqler 3 a<b o6oBHAqae, rtsrf o6materbroFo npeAflecr8osaHx,
Eunorxexxr Aef,crBlrS a n6peA BrnorHexner 1eficrrxf, b Do Bperenx. 0T-
HO[eHtle nopa,!,ra < 

"pqrlltlarDHor 
8o He peFercrDso.

B RacaoFqei pa6ore 6yAJm peccrarp[Eerbcf, qacrxqmE floprAr$t,

lEoarerBopf,Dr${e creAyn{€ry ycro8rDs ecrr 6c Y ,"o V = (0}.
0rpetearr Aonorfl"erbHyD onepaqlD peryJrrprsaqxx [p] .qra xe-

[paB[JlbHo cl(oHcTpl,ripo8afiHg qactttqru( [opEAf,oB:

p, ectll D - qacr{uG nopn,!,dx, yAo8rerDopoqlll:
rpe6oBaHt{f,r,

( (o), l) - B npo.nfDHor. crtruae.
lpl =

0npegerrr onepaqxD nplcoeAr*"o" @ AEyr qacrxqr@( nopsaroB
D, = (v, '!) r p. = (T.,<. ) cleg5mryrn o6pasor:

p.@p" = [(Tru v2 , <ru <au (vr x v?) ) ] .

sarerrr, qro peoyrbraror onepaqnr nprcoeAxtex[f, @ "*r"r-cr HoBr qaelrqxE nopa,qor, ,Jtx r gcrn croHcrplMposalntui o6rem He

yAo8rgrDopter rlre6oDaHrrr r nlreAEaBtf,erBr t( ttr'crrroolr nopiAr{arr - BrF
pora,exHri qacrfitoor, nopigor ((0), l).

IPMIEP. tlycrb er = ((all) r p, = ((b),1) , roue ^ pr =

= lr- (4.1. = (( a'b)' <, ) .nna a 1 b .omaro nn=n, Q) r., =

= ((o)'l).
or4leaerls onepur nalrrrerltrotr ttfln&rr4rx fii) nalx .acrnu-

xq noprlior n, = (vr, <r) r D" = (vr, <r) : -
pn @p" = [(Yru vz, (<r u <.).)1,

r!,6 .opes (1 u <. )' o6ogxaqexo rperurltlltBnoe gguraHre orxoueHtti
(.u(a- 

Feiyarraror on€pa$tr n8parrqbxo, romqrnulr @ aaarerca ro-
Eu, qacrxrtrNi nopiAor, xrx, ecfi cioHe{p! po8aronr, odB8i? He yAoE-
terBopre" tpe6olaromr r0crrqHorro nop8Aia. - Ditt olAetfir[ qacrxqHr,
rroPE[,of,.
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IPIMEP. Ilycm p, = (("f], <r),rge a (ra, r pa= ((b,c],1r).
nAe b (. c. Tonga pr= pr @ n.=({"&,c}, <r), nge "(r., b(r. .

Paccuorpuu Ao[orH[reJrbHo pn = ( t" ," ], <u) , nAe c<,n a.Torga ;o, (D
(D pn = (t6), d).

0npege.nrn oflepaqfi, @ - "ropo"ruraqili4 ABJrx qacrr,rr{HbD( ncpfiAxoB
p, = (v, , <,,) u p2 = (v2, -.) c.neAlmqtr o6pasou:

n,,@ n.={[(vruY.r (ru(rU vrxYr)]]u{[(vauvr,(eu(, u v.xvr)]] .

Peaylrraron orcpaqru cxlo(poHr{Baqt,tu @ aa.rrnerca uHorecrBorco-
crofiqee rc ABlrx paSrHr{Hbx qacrflqHlD( nopf,.qxoB, onr{cHBar}u${x Bosuo,r -
HEe aJrbrepHarxBHlte peaJlr{gaqfi[ nocreAoBarenbHocren BHnoJIHeHnf,: $tu
BbnonHeA[e pl npelpecrBye,r BbrnoJlHeHr,lp pz , ltn rnao6opor, Pa npeA-
uecTByeT pr .

IIPMMEP. Ilycrr pr = (ta)'d) u ez = ii 'd) ,ronpa F.@p. =

= {(i ,,b}, <r) }ut(ta,b}, <r) } , rge " 
(o b n b <, a.

Baegennne onepaq[r4 ecrecrneHHbni oopaooil o6o6rqgntca na uHor(e-

crBa r{acruqHro( nopfir,r(oB: nycrb p1= 
,.y,,*l} 

r p.= 
,!.tn;} - uno-

n
teCTBA qaCTnqHLD( [OpSAi(oB' TOnAa pl o p? = U

'l=
( [ tn| . r! )l ,

1 J=l
rAe "e ( O, (D , @).

Onepauua o6regrnenun Arn r{acrilr{Hbr,( nopfiAl(oB uogr(laqrpyerca B

eooTBeTcTBr.ll,r co cneAyoql/lu npaBl{nolr :

I p., ecna p, = ( {o}, d) ;
tnr) U tnr)= I n., ""rn n, = (to),d)i

L (n,,) u tpr) - B ocranbHux cnlrqasx.

2.3. Ceuanmxa aIPfl . Ilapa*relrxufi npoqecc c curncpoxrsaquefi

SqAaeTcf, MEOXeCTBOU qACTI,lt{HbD( nOpf,ArOB' eOoTBeTCTBJmql{M BCeU BO3-

loruEo, peaJrrasaqtasil (a.rrrepnatnsxrw) Aa.uHoro npoqecca. Bygeu o6o -
sHaqarb rrepeg ct(l) MHof,ecrBo qacttluHp( nopf,Al(oB, conoeraBrserilx

Sopuyre A .
Ceuaatuxa (oprya A3P? onpege,rfiercs cJleAlmql{f, o6paox:

I) cl(a) = (t"), d), cl(o) = ({6}, d).
p) Ilycm o= A llB , rorAa c'(o) = c1(l) @cr(s)
3) Ec.an o= A,/B , ro ct(o) = cl(A) @ cl(B) .
4) Ilycrr o= A @ B, ronAa cl(o) = cr(l) @ cr(B).

' 5) Ecan O= AVB , ro Cl(O) = Cr(A) U Cr(B).
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SlllEqAHl,tE. OoprsJrbno, rocronbry A.lfi onepaqrfi ll , /, o r V
6yAyr npeA.roreffir Aae pssnt.tqHre ceraH1xlor r ro tlx 

"pe6J€Tcr 
rafi-To

parirlrqarb. B tracraocrt, onepaqt,tr c BBeaeHHofi rtle ceraHTfifiofi Heo6-
xoAl.rxo cHa6Arrb lonomurerbxtlr ltB!,excolt: U,/", O' , V..Ho
B Tfi CnJ&aS(i rOF&a AayCrECneSHOCTr{ He BqlH,lfteeT lt it3 I(OHTeftC?A

acxor o xafto, ceraHflre t{AeT peqb, f,r 6yAey onycraTb AonorHt.Tenb-
HyD norerxy.

B reBofi qacrx ra6rxqH (cr.Hffie) npoqeccr onrcaHH c floraoqbr ar-
re6pat{qecrotr cIleql.tlDr.tr8rll.rn, B npa8o, qecrr.r l,Bo6paf,eHo nx cooraeicr-
aJmqee cereBoe npeAcraDJreHn€ t B qeHTpe ra6rxt+a npoqeccil xapaxrepn-
gyrTca c nolaoqbo coorBercrBpqero rxof,ecrBa qacrrqttr8 nopagxor.Tax,
Hanpnxep, {opryra N2= (all l)/c omcuEeer nocreAosarerbHo-napar-
,erbHM npoqeccr B Ioropoir Aef,crBle c BtnorHreTcf, nocne floAnpoqec-
ca, cocroaqero rc napaJlrerbHoro BtmorHeHr8 Aef,cTBfif, a t{ b .

3anetrr, uro cereBoe npeAcraBJreHre [ocreAoaare,rbno-naparrerb-
lroro npoqecca (r.e. xe conepraqeno aJlbrepHarlrBHHx AencrBsr) r [pax-
Trlqecrfi coBnaaaer c cooTBeTcTEJmqr npqAcTaBrern et B Bt{[e {ECTt,tq -
Boro aopf,Afie. llo o-cefl,r !f coorBerc?BllDqrf, qacrt.tqHHn nopnAoft p

rorer 6urb nocrpoex cneAlmqna o6pasox. llycrb T - rrHorecrBo nepe-
xoaoa a cefll tr I < - 6eSoBoe ceTeBoe oTHo[IeHI{e npealecTaoBamta
na rrx. ?orga p = (n, <') .

,[anee, xanprrep, r[oprym nr = (a/l) ll c l|((a/u)@c) onrcHBa€r
Itlparne.lbflrfi nPoqecc c clrcrpoBx3aq[efi, AonycmD[U,rr AB€ Bo3r.or-
tttE peaJrnsat.lltx: B oAHo r{g Hllr a< b< c i B Apyrotr c< a< b.

2.4. csasr a,rne6p .$rp.utex r.r app9 . nycrr ernlte* r.r Arp? -
arseopu Hga oAm{r r rer r" o"s;;;;;Jr Bnt ot-. Paicxorprar oroo-
psrenle {opr.yr a.rreopr ufftex E topryru a:rre6pr mlf , onpene-
rsexoe creA!,rqr o6p6sox:

e(a) = a, lAe d€C,L ,
o(l; a) = q(A)/ e(B) ,
q(A,B) . e(a) ll e(B),
q(A ortex s) = o(l) o e(B) .

npr8eAeHHas ra6rxqa rrDcrprpyer ButeJmaDaBHoe oro6pare]fle.
Tg0PElALlIycrr N-RoHeqHe, OS-cerb

6es ryntlfto8, orrrcsaaelgf, 0opryron
Ao r llpEuler ,r e(Ao) =A, - c o o r^r t " c f ayD-
qan 0opryra B Irre6pe lrPy tlycrr
(tr.)i=, -rrHolecrBo E cex rarerraJr brux
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Ta6rrlqa
e(N) c r(e(f,) )

r'r= aliu c(Irr) = (( (a ,b ),1) )

N ( a llb )/ca
c(n.) = (( {a,u,c ), 1)},
FAe a<2c!b1c

ll ! ((
((

a/b ) llc)ll
a/b) o c)

c(nr) = (( (a,t ,c ), <ri) ,

( {a,b,c }, <i) ),
nae a{u<lc,

c<la<lt
c

C.errn

0-nogceref, certr tl r (nr] t=t -COOIEe?-
cTEynqee rHorecf Bo qacrIqHEx noprA-
roB, nocrposHHEr no ( r.)i=r. ToFIe
{r.}i=. = c'(rr) '

tarm o6pag , no8eEeHlre r caolctaa ltoBei[ll!( G-ceref, 6os ry-
nxroB rorryr 6ETb onxcaru coorr€"c?rl,D@l @prol,ot e a.rreOpe Atrf f .

3. Arreope lrr! f,oHerorEa naParrerrbHE nPoqeccoE
c cnraporIlsauret

3. I. Crxtarcrc Ilycrr dt = ta ,b,c, , ., ) - Hef,oropu,

Eoleqrc arrtssxr cxnoroB Lm nercrBlrt. O6o6rrqrr ,repes A.= ( i ,
b p ,. . . ) IBof,crreruo a.lltslr" .!rr 'aBaprlllfi' xepeafil8oaaEEci
AercrErln.

Basosux onopat.prflr rE mrcr:
xoe xeauro*emle') .

Ilparaa nocrpoorm Qopqn E

I) a,i rBrorcr fioFryresr

L /, g ,v, '[ ('aaaprn -
mr!:
AIPP r FAe
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2) ecar A xB -0opyrus ArPg, ro AllB, A/B,A o B

rvB,lA - 6oFtm B ArPf.
3.2. qacrtltncle nopiAm Ars [Brepnperaqrr oopryt

qecc, onneBa6lr, @p.yro, rc ArP: , 6yAe?
IecTBOI tllcfllrDtE( nolriatco8 r 8r{aBxTe @ u

Ilyc_lr p = (v, < )- Herorol)al mcrrqrofl
s A. v A . 06osraqr v+ = (v l vcCt l, f =

Tbcf, taHo-

[po

vs
( ).v€

B 1almer.ta 6)Eer Fccrarpraarb rrecrrqrct nopEAxr, Jr[oBter -
topaqte creAlaqll rpe6o8aHrEa l

I) .qeficrlxf, ve v+ n ie rF xe !xoM? otrxosperoifio ! {acrutr-
tt noprAor. r.e. E nl,onFcce xrx Aefic"lxe v lEarxlrJe]cr,n r aEnor-

nne"ca i (rrto crgptcmcoye? o nporllopetlrr, Er6r€ ! cngqr(fln-
qrx npoqeccar I cltty qeFo AeterDtle r no iaBqrxlrtlli nprrrxata e
pearBsyercr ) .

2) orH erole noprAra < rtrfiar$rBno, Be Helrett ercxaiao.

3) Vie v=,r3re v: (r. < i) v (i < *) , r.e. ace "aBapxngo
Hepea*raoEamtecsr .[,eierarr HeepeDrsrr, r qaerrttr{ED nopEAor p =

= (r,< ) rorer 6uab np€trcrarreH B Erae: p = (v+,< )u (r=,l).
06osn.rro f=lilverrlu tn l?€v-).
0nepaqrr ponyripr,t3rqx{ [p] 1.la Henpaarrbxo croxcrpyrlporarrutr

noptAroB (r olarrre o" onepaytr n, 2.2) otgerrcr o" eroHcrpyrpoBat-
BoFo od8emr p=(vr< ) rattcfiarbHo Dooraolt Ifi npafrrc, yAoBrerBo -
pmqlri nlliEeAemor are rpe6oEaHlfn I-3, r onpeleanercr cJreAlmqrx
o6pas or:

[p] = (?ar , l)u {v 1r.r, < n (v \var)') ,

Fre var . rlBuYiB i
vl" = {vl(v,v)e < )u ( v lvev & i€ v}i

vf," = {rl((v,r)e q ) e vevl"}.
Hr6op ialaprlirro xspearxgosamrrca" a npolecce AeficrEnn Vab

otrpelorrerca o6ra$rxq er Aryx rtorecr! v]" r vi" . I rxorecmo
rj" rronar Aercrlllr. ioroprF r€ roFlm pearrsosarrc, a npoqecce B

cxty npoflDopcqrlDocfl qp6ordoil f, rx amorreroo. ,tsnpxrep:
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I) ecan q/a, T.e. Tpe6yercf,, qro6u Ae crBle a BuIoJIHrJIocb no-
cJre carono ce6a, ro s aror cnyqas a€ficrBfi€ a Et[roJr8rrbcf, He ror€.,
l{ o66tBrtercs'araprrHo Hepea .rsoBaEElraca"; aualornruo,

2) eorr urcet rscro I ll 5 , r.e. rpe6yerc.fi, qro6u AeficrBrre a
BH[oJrHrJrOCbr HOr C AIryrOr CTOpOHHT OHO He laOrAT BsflO.flHrrbcs nO XA-

r,!r-To llp{r{llnax, s clJry HaJrtlqtlf, ycaosrr i r Io ]r B STor c4 {ae

['e crBle a llpr{co€lllHrercs f, "aBBp{fi}ro xepearnaoaanuxca".
llxoreerao v!, o6paeyerca {a Ae cral{r, r(oropue He raor],r pea-

Jt 3OEtEATbCt B CgJry TOIO, qTO "AEepX HO Be tUnO:rXmtUCr" npeIpe-
crByrq[e I aeltcrBr{r ;rs vlB . Taxrax o6pason, [nJ cocrorr ]r3

,.arclraJrbHo HerrpoTrrBopeqr{aoro flperFrrca p , a Ec€ 'bDaprfiHo Hgpea -
J[ooaaautleca" aeficrBr{fi srorsr s [p] r erle i c BEpoqAsHHrD. or-
HOUeHlrer IIoPfiAr(a HA lltlI.

Ecnlr pr= (vr r<r) r p.= (v", <,) - rlacrsq]IHe nopsarr. To

er@ vr= [(vruv2, <ru <"u (vl,Y+ ))].
llBlilEP. Ilycrt l., = ((a'b,c), <r),rAe a<,, b' a <t c , D. =

= ((b,d), <r), r[e b <z d, ronAa p! = pr@ p.= 11.,8pi1,<r),
IAe a<

llcnu <.) - .lacrrurc nopa4rn, TO

c.!
p (vr, <r) r n, =

nU Y

(Ya'
).)l
,c ),

pl (<rU..
= ( (a ,b

1

[(v(Dp.=
IIPT4IIEP pt ar), "o" r(rb t D,llycru

= ( (a,t ), <") , rae b .. " . Torsa pr= p, (D p"= ((E,E,c ), l) .
llycrr nr= (v, , <,,) u n.= (Y", <r) - .raerx.tco nopnqrn. One-

Paqfifi 8KrlqeHlls E olpeaeJraeTcf, ,[ra qacTtlrExf, Iroptaroa cre.[l,Dqllrl
odpa3or: pr s n, o v'l sv! r <?n (vi . vl) = <r .

onepaprr o6belrBeHl|a arf, qacrllqru[ nopEAroB roAx(Frwpyercs D

cooraeTcTBl ,r co cJleAylqtlx [paB{JroI:

- f( Pr) u {P2}, ecrx (e, t e) s (P. C P,),
(nr) u {.n.}=lrr'ecm P" 9Pr,

t P" ' eclr Pl S P.'
onepaqm clrrfipomuraqw.r @ lalx qecfl.rou nop{aKos Pr .

= (v, , <r) n t.= (Y", <") onpelarsercr creAyr{t{r o6paaor:

pr @ p.= (t(vru v2,<, u<?u vrrvz)l) u( [(vru Ye'<r u<su vrrvr) ] ].
Baeaer Aonorxrtgrblt! oflepaqro aBqlrrllrroro """-*r"r,"" @

ara trecrrrrHoro ttopfi,qtta pr = (Yr, <r) cteAlmqrrx o6pasor! p =

=(De. = (it,r). 
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Baep,euue Eue oflepaqrr ecrecraeHHlr o6pa3or. o6o6qDrcg Ha

IHOfeCTBa r8cTl.lqlco(

3.3. Ceraxura
ao qacTlrqHr!( llopEAnoD,

CellaHrllxa rDop.yJI

r) ca(a) = ( ( a),/),c'z(a) = ((a), r) ,

2) rycrb o €Allg, ?onaa c'z(r) = ce(e)
3) eclr o= A/B, ro c':(o)=cc(A) O
4) nycrb o= aOB, rorga c'.(d = s'a111 @ c'z1a),

5) nycrr o= AvB, lorAa Cz(O) = C'.(l) t Ct(g),
6) nyc& o=t(ll ,rorAa ca(o) =Sc'(l)
3.4. Casal nycrr Er$t€x

0) ca(B),
c'!(B),

III
a

tgr c m

re 6as3lcofl- arne6Dg HqA oAHl[. x rer
I ilop.y, lrFeopu .,'#""* Aef,crann OE.. Paccror-

r (Dopryrl aJr.o6pu
onpgAaliero€ arrromrrxo oto6parsrlD o ro n.2.4.

Cnpere1rrrEr creAJDq{€ lmBeptrAeHrr.
tEoPEllA 2. [I y e r r tr - r o H e q H a i o8-cer b, onr{-

cxaaeratr 0opryro Ao s rrrFost*, n o(to) =Aa -
coorrercrByDqas rf opryrt B aJrI'e6pe
uf .nycrr (r.[=1 -LHorecrao Bcer rar-
crrerbHHr 0-noAcerei cerx tr r (p.)i=, -
coo?SeactyDqee IHotecrSo qacrt{q-
Hux nopr.qxoB, rroc"posxHrx no (n.)i=r.
Torga (lrli=' = c"(r.).

Taxnr o6pasoxr noDeAeHr{e I cBo crBa roHetnm( o8-cerei (B Tor
tlltcJLe r c rlmt{ralr) roFln 6urb omrcaxr coorBercBDJ8qe0 oopryro, B

ilPP.
TI0FEXA 3. Ilycrs I{ -xoHeqHaa o6-e e r b,

onr{cEBaexer {oprynoi Ao e rr{tex , r
9(lo) =r" - c o o r r R r c r B y D q e , 0opryraB arre6pe rfPY , rat( r B arre6pe

-09-ceab 6eg rynxt(oE a.C

rra
tlPP
(Ar)TonAa f,

= c'a(Aa) .
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B AarbHelher. ror6nnr$r leopelrf 3 c reoperofi
Hmr ealHcTBeHHof, aaHoHrqecton copau Ars eopayr x3

4o
I ( )

Aaer rpnrepl.lfi orclnctBxr (sarrrgn) Tlmrtoa a xc oAHot cerx.

4. ArBrBereHrlE npeo6paaoBanm Qop.y, B rlef , lrrp
.[aa npoqecea A x B tll3Hra]?cr ceraHfltqec$t arrlBorernHioar4 B

mrf , o6oanaueBre: l-r a (a rrf o6@Haqaure: A -. B ),ec-
Jlx cr(or) = crlor) (c'z(or) = c'.(or)) ,

Hme np.raegex clrrcotr s,trBrBUteHTH[ [peo6pesoBaun 4oprayr a

mnp , cemarnun c ltonlmarxBxoc{bor Mcrprr6lnrBHocrhD I Hef,o?o -
pro.8 alryrllrx clo crE ,rx onepeI$rr.

I. AccoqmstrHoctE:
1 .1 . a ll(B llc) . (^ ll B) llc ,
r.z . A/ (i/c, = $/il/c ,

1.3. A v(B vc) = (AvB) vc
2. l(ornyrarramocrr:
2.1.^llB=BllA,
2.2. LO B = BOA,
2.3. AvB = BvA
3. .{rcrpr6llTr8Bocrb:
3.1. (A l:B)/c = (^/c) l), lB/d ,
s,2. 

^/ 
(R l! c) = (vB) ll (vc) ,

3,3. (avB)/c . (Vo)v(B/c),
3 .4. V(B vc) = (VB) v (Vc) ,
3.5. (A vB) ll c = (A ll c) v(B ll c) .
4. CrpyrrJrprEe cBoicraa r arcnora p,:ra O :
4.1. A ll (vB) = vB,
4 2. Bll (^/il = 

^/B 
,

4.3. 
^/B/c 

. (VB) ll (B/c) ,
4.4. (VB) ll (s/c) = (Vs) ll (B/c) ll (Vc) ,
4.5. Ali A = A'
4.6. AvA = A,
4.7. AOB = t/ava/t .
5. Artct{oru AJIi 6 l
5J. a/a =., o,
5.2. A 116 =r 6 ,
Sg. /6 =., 6,
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5.4. 6/a =r 6,
5.5. 5 vl =r a.
SAltEltAHllE. fiocroarry Bce orDxBa,reHrHEB npeo6pasoBaHnr rfop.y,

rrnf na rpynn I-4 crrpeaearrxru rafif,e r .q,rf, 6opya arneopu ur! ,
ro E rrpx8eAeEtof, Erle ra6rnle oryqerul rHAeicu B srEfiBareHTBocrtx.

06osaaunr rrepee Cf,(l) rxorecrso $rrBoJroB .I,eLctBnfi, ExoArlurx
nenocpeAcrBerfio (r.e. a erge a) B {op,yry A€ rFPy . Eoree roqHo:

4G) = a,
cLG) = i,
cLg.a) = cz( v 6I(B) , rre o€{ll, /).

flo araronnr onpelerrr Of(l) l
d-=(d . l,
a.=G) = Gt,
aril^.il . dlil u oC(r), rse o€{lt, /}.

o6oaxaqrr: AG) = dlil u d(r).
.(ono.lxnrealxo a arneOpe rrn.O ttxbt recro creA!,D@e srBr -

SareHTHOCTlt:

4.8. lvfla=rl r lAeA I B - Kop.arxaoBaBm8 ll-roEDttx-
ru (cr. n.5) n Ql a @( .

5. Arcrorr p;a iarapnrxo xepearxttoBam{xcr' .u,encrarn r fi :

5J.. Va =. i ,

5€. aflE =ri,
s.3. =VB =, a 1| in,
5.4. rJa ="^lli,
5.5. 11 a=.E,
5.6.ia=,e,
s.?. 1l (^1a) =.i^ [tB,
s.e.T(Vsl ="1r il1n,
s.e. i (rvg) =" fr ewi s .

SAIEqAH}|E. Heo6xognroelr Ao6a8rerfis npeo6psoBaHrf, 4.8 B ar -
t6r

re6py .$Pr' rorHo norcxlfrb Ha cleA!,Dqer npnrepe. flpoqecc, npel -

4I



craBretcftrfi O8-cerED Ha prc.zronlcrEa€rcr r eme6pe l!?P cre -
ryDqen {opryror: o = lar/c r/b r) ll (ar/c 

"/t ") 
ll ((anlbr) O (arlb,)) ll

ll(c, O c.) fllxnerna nocleAoBare,rbHo cnaqara oftBrBaJenrfloe
rpeo6pagoBaxle  .?.qrf, gtrrx poaamrr on€paEx crrcporusa4.rr O ,
a sarera npeo6pasoDaEe 3.5, cBrganHoe c Axcrlx6JnxBxocrh! onepaqri

V r ll , vH nprDe8er xcxoAHlD (op.yry cr Bray 
Yror, nAe o.

coAel rr roJrrro onepar1rlr ll n / . ,[ga coxpaqexra aanlrc[ o6GHa -
unrl r,. |a,/c,/t,) n r"= la"/c 

"/a,) 
, mrna

{ = rr ll rr ll ((anAr) O (a",/ur))11 (c, @ c.) = r.t llr.ll
ll la1/b1/az/b zv a2/b 2/a1/b) ll lc r/c rva 

"/c 
r) =

= r, lir.ll larhr/a,/a") [ (c1lcr)vrrll rsll

ll (a1/b1/aa/b) ll (orlcr)vr.ll t2ll Gz/b rla j/b ) ll

ll (c,/cr)vrrll tzll Gz/bz/ar/b1) ll (crlcr) .

Paceuorprr nepBle AEa qreHa: or reFro rf,er 6HTb nPeo6paso-
Bax x rfopryre (ar/cr/tr/a"/c"/a.), xe gonycxaaqefi AarbHeltoero co-
Aeprarerbxoro ynlx)qelol, r a uex { rorer 6mb IIpr|Be,qeH r (fopte

lar/c n/t r/ar/c r/b2) ll (c2/cr) ; ncnorboyr AeJree nocJreAoaarqrbBo ar-

clloxr 4.3, 4.4, 5.I r 5.3, nor!ruaeri ar=. ar Er 6.,[ E"[6.[ u.=.

=, ", ll i (cr ll ur ll a. ll c.ll b")
B os-cerr,r na prc.2 BE6op noprAra cpa6e$rBaBxft noAllpoqeecoD

( KpxrllqecrMx xxrepranos) ar/b, n a"/b" onpeAerre{ ?alton re no-
prAor cps6aruBaHltf, rroAnpoqeccoD at i a"; TorAg xax arcrora Arc-
TpBoyrxBHocr?r 3.5 gonycraer Hx Pas![tIHEe RorqlIHalsrl, ' BcreAcrBre
qeno Bo3Hxr(aer OtxrxBHaf, aosrorHocrb HenpsBt{rbHono ( (opryrbHoro )

"[po.!,orxeHl,ts" npoq€cca. B nlxaep,ennon npmepe {oPryJa 02 onllcuBaer
npoqeccr B t(orcpo[ nocre aEnorHe8ra AeicrBt{a ar Hil oAHo ApyPoe

AercrBre aEtIrorn]rrbcf, xe roler.Otor BapreHt HenpaBrrbnoro noneaet fr

{IKrrBeH, nocxorbry (opxytr or= a,r/c r/t r/a 
"/c "/t 

onrcuaaer (6es-

arapnlroe) npa8fibnoe no8eAeHre nPoqecca nog,te Bi[IoJIHeHlla Aef,crltt,
a, . HeclnqecraeHnrt ( (nftTnBHlE) Bapraxru noae,leHra nosBorser ycr-
paHsrb B arp9 oAn+rqllpo8aHHas onepaqt{s V (cx. n,3.2) r cBf,saH-

Has c Hefi ar(ciroua 4.8.
B clyvae aosxrrxoaeHlt Bacroaqeno rJmrre B oArol na Bogxorllu(

rroBeleH[F flpoqecca He c]AecTDyel Hr{ oaHoro apynoro BapxaHTa noBe -
AeHnF npoqeccar npo.qorrsDqeno garuoe. Tarofi Tynxr Beycrpafittir, x B

&



gTOv CJI! ree "ABApllrlHO EepeaJrxsoBaErecf, Aef,clafisi He roryr 6inr
'norroqexu" rerl{r.'r6o,qarbHetrf,na (6eoa8ap{f,tul npoAoJlreElex 8[n0r-
Hemfi [poqecca).

5. I(axorrrqecme
Er,fJr"r-rirtl

Its

(e

iDopryra o r colelaaqas rorbt(o onepaql{x ll t,r / xqA cllrBora$t

d (rc oZ u Ei ) nasuaercr ll-f,onrlHrrltlxur ulexor n mrp
A8P9 ).
Hdoser. ll-romonrrrBrd qren o HoprarrrsoBaHxrD, ll-rorfiDHrrox

ll A

Arll Azll... ll an, I rBnotHrerct creayDq{n Ha6op rPe6o8arcrfi:
I) ooprryla Ar,1<1 <a r }l!.e€r ErlA:

a) erexeHrapBo r[oprym a (a nat 6)i

IB mrfl tr rrr! ), ec.rr o rxeer Era ii .1., on"
l=l '

r{tfi
6) arerexrapnono npe.qpecrloranm a,/b , npmuer a I b.
2) fus rm6ru (oprya A. ,r AJ rarMrrqro @(e,r) n Q(t) I 6

lA4, r) n A<t r) I I ) , crreAJ€rr qro (opryrr Ar x 
^J 

lnreo? arA
pasr}{qHr[ srereHrapHitr npenpecTBoganx .

3).&rm6on nepl A.= (a/b) r Ar=(t/c), 1f tr , cyqecrsyer
qrex Ak = (a/c) , onncmiqr.rn r;nrsinrsaoe sarrftaxne ornoae s
nPeIEecrBoBaH[a Iun ytasaHHlo( Et@ AeicrBllr.

Oop.yra o HruoArrcs B rtaxoxxqecro0 Copre nns ,sPP (Ars

orp l, eenr o= ! or, rl" ar, 1<t (n, - aop.arrcoaan-_ 
t= rr:t

ror ll-xorronm B arpY (B mr! l, n Be c1@crayer asyx oAxHa -
ro&8 rIreHoD ot r{ oJ , 1 I J .

3areT!{u, uro aalArl HopraJrrlsoEaHHr ll-rotrr,DHftr a raHoBlqecron

4opae sqAaeT HeroroPBfi qacTxqsElf nopaAot, onrcBEaD0lt{n oAltB rc Eo3-
xo rufi tapxanloB rroBeAeHtt nPoqecca.

Oopr.yra Ar srar{Barefirn8 r" s mrp , o6osHaqeHxe: Ar =1 A.

tr 6m!: o6osnAqeH[e Ar =r An)r ecm cjmlecrB)ter ref,as nocreao-
raterDHocrb: At =.r la.t...=t an (Ar =2 Aa =.... =" Ao ) , a

a



fioropofl l(alla!, Ear At=r AJ

BAreHTBrrr npeo6lnooDarcrer I

l( cmareHiD , ,qJE rraccoB
BetcrBeHHo HecnPaBearnBu,

or) tBtaercr xetoropor oxnn-

( rrPP ).

(lr =.

orrp

Oopnyaa A nprEoArrca x 6opryre B E a.rpe6pe *rf t*f 1,""r,
B norl^le€Tcf, trs A E pesyrbraTe SareBB Heroropofi noAifopryrf A,
or(Bl{BareBrHo en (tptorroI A! ,

oopryar .1,t ,( an xoxrpJ,aHrH, , arrfl ,o6osBaqerure: Ar=r A,r

ai\
( B l!P; : o6@HaqeH[e Al =" A. ) , ec.lri c]lqpc?BlleT Tat6s nocJreAo-
aaTeJIbHocTb A, =t A. =i... =i An (A., =, A" ="r.. =. lo) , e xo-
Topofi Ha rarAox [are Ar np{Bol(rrc, t( Ar+r .

llox.arno, uro ec.ltt.t A =r B r [o A =, Be 1= 1r2 , nocroarry
ro8nplEHTHocrb - 6otee cxlbHoe orHoueHler qer aralDaJleHTHocrb, x6o
rapaHTlpyer lrcrfi HHocrb argrBaJreHTHrx flpeo6p$oBaHxf, a npolsBoJrhHor

6op ynbHor .l(oHrelrcre.
Paccxorput Eracc crpytcypnpoBaxxE( npoqeccoB, onlrcgaaerara nplr

noroq[ onepaqln napaJrrerrcra ll , npe.uEecrsoBaH[a / l crrrporusa -
qxrr HqA AencrBr.ravs, us d, O6osHaqrrr Aatrun nog,t acc uepes urrp
(sAlPg ).

CnpeBer;rBl cJreAlmqle yrEetrEr,eHnt.

T!.oPttrO 4, ,{ r n ,n6otr 0opryrH o, onr-
cuBanqef, c r p y I( t y p ll p o E a H B u n rIpoqecc
s sArPP (ulP! I

BeHBAA XOHrpySHrHaf, raHoHtlqecraf

*opxa a lrrf (0rr9.
ThoPtllA 5 (o noarore crcr€ s srDlBaJeH?Ht.( npeo6paaoBsHxf, I

sAFPro ). B rlacce c r p y lr r y p n P o a a H H !t x
tinpoqeccoE S.qFP; IIeeT recro: A-rB-A=1 B.

tEoPillA 6 (o nolHore cucrexr erBt{BaJIerrHE( nPeo6PssoDaHrlfl I
s/,rPP ). B xlacce c r p y tt " 

y p x p o a a B H t. r
nPoqeccoB
.. A =2 B.

mrf l lrr! rcoperxb n 6

cyrqecf Eyer eAIHcr-

g/i.FP9 rreer recro A-zB-

4
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