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0 MAIETAOIqEfi(oR MoIEJM rAzuoMqHm( c[4ctE{

0. I.Kocapea

0qHo r,ts ocHoBHbDC nocleg,ctar,tft HaJ {Ho-To(tfiqecrofl peBonnrltrt,t -
BCe ycftopmqeecf, MoparlbHoe cTapeH[e MaccoBEo( npo[ymoB t{enoBeqe

erofi geareabHocrr,r : rnQopuaqnu,Marnt{H, MetoAoB nccneAoBarflrfii Texro-
noFltqecKilx npoqeccoB r r.A. u r.n.

0co6emro cfinbHo aro npofiutsetcR e Ha[6onee 6ucrpo pasBnBan-

nlrxen o6aaeTm(o Tar, euena nororexufi 38,1, nponcxogqaf, npfir,!€lpHo

KeAbp I0 let (a Hepegxo il saueHa ognof, gBI Ap]rroil B paur&( oAHo-
no nol(oJrennn) aefler K KaIIt,tTaJrbHbn, nepeAeJrftaM MateMarnqecxol.o o6e-
cneqetMfir crollMocTb KotopoFo Bce BpeMs pacleT H HarMHaeT rpeBr,l[arb
eronMoeTb o6opwoaamrr. Eucrpoe ctapeHue (lr o,6ecuem{sanue) na,re-
Marr,rqecKoFo o6ecneqeHra - ceftqac oAHa u3 ocHoBHbD( npt,tqrH, Toprvro-

esunx ilTP.
Axanoruqnrp fBlIeHHfi Ha6i[rflaroTcfi npaKTHqecftr,l Bo Bcex o6.rracTfix

uaceoeoil AefrrenbHocr[ coBpeMerropo qeroaeKa.Henpepunmil pocr npo-
ItyKInI.r, noBhtr[eHr,te €€ kar{€c'rBa, saMeHa oAHof, MoAenn gpynoil, 6oaee

coEg[eHHoR, o6uqno eonpoBor(AamTef, nounon ycraHoBr4ilreilea rexnolo-
Frltu, peKoHeTpJm+,tefi nPoMbEneHHbD( npeArp]rfTl,rn, AnHTe.rrbHHMr4 orJran-

KAMN HOBOf, TEXHOJIOPX?I t{ T.TI.
B veaommr ratoro HapacranqeFo AlrHailrsMa oco6yp arrJranbHocrb

npto6peranr ycr,rJrHfir HanpaBrreHHbp Ha [peAorBpaqeHr{e r{rr[,no rpaftnefi
Mepe, He 3ai/E.qrreHr,re npoueceoB odecqemnmtf, onpoio{ono oBeuec.r.B -
neHHorro rFy1a, cBrsaHHono c nec6anancrpoBaHHur, firsuvecmu ilJrt,t Mo-
paJrbHbD, crapeHneM ?JreMemoB cogAaBaeutrx cncreM. Crpeuneme yMeHb-

urfiTb .yr@gaHnym nec6araHcxpornHHocrb ogHaqaer B nAeaJre Aocrr4:{erMe
no.nnof, BgaxMocoFnecoBarHoctx (nanpnuep, paBHonpoqHocrn, paBHoHa -
let[Hocrr{ B rrpoqeccax rprsruecrono crapemr) t,t ee coxparreHl,te B re-
qeHxe BceFo cpora {prqroHr{poBaHr,rfi. lloq no.nnofi BsaHMoeornacoBaH -

96

i

q

?

3



HOCTblo noHrMaeTcf, Tar@ coeTof,Hre, EoFla AoctrnH]rra Bga[uocoFJra -
COBSllHOCtb KaE BHJfrpx Kar([OFO ypOBHfi repap{}lr.l t{fi.qy sJIeMeHTauI
oqHOFO I{ ToIrO re odBer$a' xapalt'repxg}reMafi Tert, tlTo SHaqOHre qeJle-

Bof, oyHKlr,rr JrE6oF.o t,l3 orreMeHToB He Morer 6mr, yllnaleHo 6es p(]tr-
reHl{f, 3HaqeHr,rf, qeJreBor 6wqrr raKoFo-fl{6o Apyrono ereMeHra (on-
rrMw no llapero) , rar( lr MerRAy coceAHHMx J4)oBHmrr repapxxr,t i xapaK-
r.€pr{S}€Maf, BE6opo, Tono }r3 AonycTr{uDD( BapuamoB SHaqeHnfi qeneBbD(

fiyrtc1nn a.rreMenToB [aHnoro o6tenta, KonopoMy coorFtcrB)rer Hannyq-
nee sHatreHre qeneBof, {prqnn 3Toro o6teRTa.

OAnx rs BogMftHED( nytefi eos[ama nogo6xrm cr{creu - rx Korrno-
grrtnf, no onpeq,ereHHbu [pamnar, ]tg ngHaqa,rbHbD( fiS/ulclnonarrHbD( oJre-
MeHTOB - arorroB, HqAeneHHbD( CnoCo6noCrto r( eAanTaqnH - ErAor{3Me-
Herfl) eBoxx ffiqronarsHEx eBoRcTB B [peAeJlax, Heo6xotrt{MbD( Anf,
ycTpal€H[s BosH}lr@nql,|x B e[ereMe rec6aaancqloseHxoctefi.

3qecg npummaerca, trro fiSnrmqnonarrHre, rJrr 8 -cBoficrBa arolrroB

onpetreJrdor He rorrbKo filprqno, Arf, BrEroJrHeHx, KoTopoR qpe,qHasHaqeH

AaHr{bril aro!/rr Ho n enoco6 ee peannsaqur (npolece Qprralroupona -
HUR), a rarfie cnoco6 rsrepexua otFter?rBHoeTn - RorrrdecrBeHHED( xa-
paftrepHcelrK KaqecrBa ffixqxonrpoBaHrfi. Peclpcxue y.I.u R-cgofielBa
aToMoB xapaETepr{3]mr rar cnoco6 rSMeHeHnfi e(ffiertranocTxrTaK u ,IIIII

ee rtynrqronarrbHoil gaBrcnMocrt (n-Spmqru) ot yflpaerrmqnx BosAeR-

cf E{n - fioJrnqec'rBe onpaAeJremr[fi EuoB Ireclrpcos 1A-peclpeon) r or-
loErr[D( 4eHHorv aToMy.

Ilpamla roullosr,flllc{ onpegenrlor cnoco6ttoc'rt o6pasonueatt na

opnofi u rofi re coBon)mHocrtr erouoB .qBa RJIacca crpyltr]?: Qynnfro-
HaJrbHE (r-ctpyttypu) Ala BuIoJIi€Hrf, 6olee clrcrtor Q1ntrcgrft r{ pe -
cypcHbp (n-ctpyrolpu) qrn cosgaxl(f, cArxofr cusreuH yapaBrleHrf, xa-
parrcp:crxraun F-crp)rrtt)rp. F-crpyrcrlpa nonyuaerc, nJrreM o6tegrxe-
HHfi aro{oB a QyrmrgonalbHrE 6norr (F-6Jrorcr), Koropbe, B cBoo oqe-
pe4r, o6tenuHmrcfi B F{rotor 6otcl aHcororo ypoBHs n ran Ao o6pa -
3oBaHrE enl,tHono F-6rota - F-crcre[H. R-crp]rrrlpa o6paslercn ny-
reu o6te[rneHrf, arouoB B pec]ipexlre 6aorr (R-6loro), nepalxnqecroe
o6Gelr.rHeHre KoroprD( o6pasyet egrxuil R-6nof, - R-crcreny. IIpn arorir
npelnoraraetef,, qro HMeercfi Koncr{Hoe qilcJro rrnoB o(eu (n-cxetr)
o6te.q,rnenrn B R-6rorn aroMoB n R-6roKoB 6oaee Higrono y?oBHf,; trro
e Kaftrmr R-6rrofto{ cBasatla R-Qyxrqrn, noJl}^I8oqaf,cn n3 R-fi6qnl o6-
pas]rwrx cro aroroB (n-6roroa) e yqeroir rrna R-sxeMbl; r{ qro i{Ho -
fecrBo flonyerxilhtr R-cQyrr]p r trBoB R-cxer Ana Ea,Eqono R-drorca
oqpeqerr r€rcfi F-ctpyrGlDoe.
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Morro smelb, rmo o6te4nnemre F- fi R-crpyrl1rp Ha JryoBHe F- ,t

R-cHcreM n o6paayet t,tcxouyo ctrcr€My (rR-crcreuy), a rmopon 3aro-
feHhl BoSMofHocTll gJrf, y[PaBJIeHrf, Bganuocon acoBaHHocrbo Bco( ee

SJIEMEHTOB.

hamsaqro gTr.tx Bogrrofnoctefi ecrecrEnHo Hat{arb c nocTp(Exl,rr
ITpoeretfuefi r{3 HatlaJlbHofi MareMaTl{qecKofi MoAena fR-crcteu.B xaqecr-
8e raftoBof, au6paxa xoAenb AEJnqypoBHeBOf, trfR-ClcTer.Hry Koropofi npeg-
norananrcf, r3B€crHb[ril n rprxcrponaHHbrun F- t,t R.crp1rrT]pui BRInqafi
I{ T14n R-O(eUH.

,llfln nocrpeHxf Taroil uoAeJIn Heo6xoArMo: ycraHoBnrb BxA OyHr(-
qnonanbHbD( SaBl,rcrMocTen, oTpafaoqnx B3a[uocoFnacoBaHHocTb 3JIeMeH-

roe (ato!,roa nan R-6.norcoB) [pyr c [,pyl'oM, a raro[e c R-6aorou,ene-
MeHTaMr,t Koropono oH}{ EBrrf,o?cr; HafiTr,r rlpocrefilnn rnecc R<lwftctnfi,
o6n4gannnx rpe6yeumor cBoficrBarrn, lr Arrfi rca{Aono rrna R-cxeM sa -
qara ffiqroHarrbH1,E saBrcrM(rcrb ueirgy Br{nor n-Qyxrs+rn R{JroKe u
BrrAoM R-0yrIKrIrn eFo gremermoB.

l,{crouaa MoAeJIb r,orlrne cJlJfirnrb ocHoBoi Anfi noctp@Hr/rfl t\[Hono:-

vDOBHeBbN FR-eHCreu nyfer peftyppeHtHoFo ee HcnonbgoErHxfi AJrfi pac-
Et,lpeHl,rf, Kracca Monerreft n]rleM ycJrorHeHHfi BrAa Q36qri, a rarq(e qJrfl

cosAaHxs MoAeneR FR-crcteM c 6oaee uy6onnol lpoBHrilo{ paccMorpe -
lmfi, HaqpuMep, onrnMxsar.Ur rrrnoB R-o(eM npr.r sq[aHHoil. R-crpvrtype,
R-clpyr$)?rr npil saflaHHoil F-crpyroype, F-cql]mrlpH flpx satraHHou Ha-
6ope arouoB, na6opa aroMoB npn ga,AaHmlx cocreBe !r KoJruqecroe
crpol,rre,rbHhD( peelQcoB (G-pecJFcoB) n r.n,

$I. Heo6xogtrMbre I reJraeubt caoficraa Molen]t

I. [. rieaa gaHaof, pa6oru cocToxT B nocTpoeH[[ MaTeMaTllqecrofi
Mo&erfi cr{creMur y roropofi Bce ee cBofictBa.r cBoncrBy Bcex ee gJIe-

ueHToB (erpyxryprue t,t cy6cranqr,roHa,rbHue)r), HaxoArrcn B noJIHoM

BgarMHoM (:Lll'ract,ttr (rapuoHrn) Kar c BHnoJIHffelrHMr ctrereuol Qyrnqua-
Mta rt ycJroRl,rfiM[ ee fyHxqroHnpoBaHrfir tax u Apyn c .qpynoM. 1,1 6oaee

roFor ota rap,iroHl{f, AoJIrHa coxpanrtbcn npl{ ltgveHeHnrx ycroB[f (yHK-
([irHr,1p6rrrr,rR.l,lraqe noBopa,AoJrfiHn cyqecrBoBarb cpe.qcrBS 3arI]rru c[r-
creMu or "yorux Mecr", cBf,aaHHbrx c BtuoAor cl{creM[r (Knn rro6orb tag

ee a.{eueHtoa) na te rJtn nHUe npeAerbHo Aonycn{MHe eocroflHr,tfl.

trc"ong HesaBl,..o or oq*Ta ,lx o6reAHHeHrR
c AIlyn[Mr{ o6teitt'aur (no noropue,_ aoo6qe ro6opn, Monyr 61fu,b Frl-
paxenu qep€ ctpyrctypHxe n -py6ctarugona.ltnue cBoPaTBa o6ter-
TOBr flBJIfiDUg,tXCA t,tx 9JIeXeHTarrnr.
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IIon vcroBnflrtr ftprqromapoaamn s!.ecb noHtruanrer rapaxTelr]l-
ernxr o6memthD( npoqeccoB, onpeAe.[rmnue B3a]rMoleilcTRr,rrr c;tc[€:rbr Kar(

c ee HaACneTeMofi ( BHe[rmle yoroara), TaK E c ee i]JrerreltTaM[ ( axr,,r-
peHllxe velogtte).

llon eHeunilm,r ycnoBlsMlr tiyneu noHuMarb A-pecpcr,r, rlpe4craB-
.,rneMbE [aHHOny O6temy cncTeMon (cleuentou xoropol{ cll snulqglss),
rpamyfi Tepi{xH "peca4cnrc oAHofi cTopoHblrB paer[[peHHoM erJiHcre, $aK

m6w xaparTep[eT[Ky o6uernono flpolecca uerqqy ot5r,errolr ri eucre-
uol, arrgoqyo Ha gHerrenne cr$exruBHoern oritexra, a c ,1pvrofi cro-
poHH - B cyreHoM (no cpaanen![o c rpqguqnormm,r) eMuele. ra!( Kaft He

6JaeM orHoerru r A-pec14)cau Toi rrro B paceMarp[BaeMhD( .l'cioBr{ro( oc-
TeeTcfi Helr3MeHHbSr (r, cretrogareJtbHo, He BJllrf,er ua 3Ha'{eH!4e .t[rfer-
TxBHocrrt). Bxylperrore yeJloBrf, Qlfttolnornposarnra IarttoFo odcerTa
(rpn saqamror na6ope eno 3ne,ireHToa) onpege.rrmtcfi BbdpaHHoi! It-cxe-
uoil n paenpegeJleHneu A-peclpcoa Merqy ?.[ei,remrauil. Eerecr mrtlo, mo
ciffierrranocrb dynrcS{oHt{poBaHrs o6terta reu Bu[e, qeM .ll]rrflre yc-rro-

Blrf, ery no6ecneqnEorcr' ctlcrenofi (a.neuemou rooopofi oH sBrf,er-
cR), n qeM r] mxe ycJloBt4f oq "o6eenerflrBaertr cau .rJ'T r ()Fo{x .l.rretieH-

roa ( atrctynaf, B PoJr[ oaeteuu).
Tamu o6paaoi, MF: IIpr{\or:HM r ene;:yoqefi salaqe: qpl| {,riicupo-

ErHHU BHemHfi VCIoBI{FX (rolrqectae r Elrral( A-pe:;p,:cr) u 3a'1.1H-

ria na6qe oJrereHToB tpe6vercr Hail?ra Haurywufi aapraaxr pea,rusaum

efFpat0{ttx yotoarfi AeilHolro o,6rerra !r AJrfl 3Tt4x Han.118{,:;,1y rrr{\rfpeH-
mm yoroanil Hanfi{ sHar{enne affirrnBHoct}r {ytrunompoBedr,ls r3HHoro
odrcma KaK tynnutno snaqemrf, ai[brrrnHoere[ eno g,reMet.rrcs. Ooi)-
ireJrbHef, nocraHoBra n l)€rlreme croil sqnaur, co6eTEHHcrir coeTaB,rf,er

f,Lpo rcf,orof, uateuaflrqeeKof, MoAenr{.

f.2. OraparreplrgyeM caofctaa o6tetttoa, KorolrHe t<l-rxnu 6rmu

otparemr B nx reteMarxqeeroil Mo/leJIu.

1.2.I. llepapx H qH ocr b.06rertt npeEerannser eocofi
cile,rrery, sJreMermu (urtemu 6olee nayr5oftoro JmoBHf,) roropclr' cBcFn

OtIepeAbrCOCfOtr? Xg ?JI€M€HIOH i{ T..8,. [O aTOMOB, tl8r(OA9l]r:i : 4a ea-
uEr nJty6orffx JpoBHfi.

I.2.2. Ilea e Ha npa 8.4 e H H o c'I' b, lr oM€ p rr

iloer b lt r HTepnpetr{pye.Mocrb. Elre'r .:&lee
paccuSrpHnrb ToJrEtto qereHanpaueHHrD cHcTeMbr r rcxoqlltb r.r3 eono,
q?o cncTerra B qeJlou r rauun ll3 6e sJIeueHToB BrtrIoJrHmT Bno,nHe on-
peEeneHHBE fi/Hta[fl x rrto cyqeerB1mr repu An, Ron[qecreermol oleH-
rd,r raR K8e€c.ra BrltorrcHfif, 3?xx trrto$tr (er$errnanocrr),rar n yc-
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',otsxq,hyHr(t(t,roHerpo8aH}lf,, o6ecnevnaanqrx Bo3Mof,Hocrb ycraHoutetllirfi

Ko'rrqecrrerH,x ornouletmfl: MelrJ".y a00eftrneHocrbn t{ ycJIoBttrrux 6yHtc-
ut,t()Hl,ll)onaHr,f,r (iratt r!.[f, cr{eTeMH, taE n AJlf, ee creMeHToa) n uexgy
a,{v{re rtu eHoet .r.,rtt,['.yurtl}t oHxpoBaHl/t E crcTeMhr I{ ee gJIeMeHToB.

ll1,er.n6n.aaaarerr! (rro Bce xapaKltept,tgrurn paccmrlr]rBaeMbD( cnc-
Terr, o'rpaEa(.,yr,e B MoJle.,tr,t, o6lqgant cBoficrBaiot, Koropbre rpaqnqlroH-
Ho c8fl.1r,rBao1' r: Ilottm'l{er,r "iplSnuecrafi BeJlnqltHan. 3To osHaqaerr qro

K ttarcotl 6ti o6,raetn (eronorotrn, nnipopratnru r r.n.) oTH BeJllqlrHu

He orHoel{Ineb. oHl4 lloqfHbr r4MeTb ficH]m O6qenayunyp nHTepllpeTeqrm x
6lmt roanqe(:T8ertllo ],l3MeprMHWr T.e. Ka,r{oMy Srnq€Hrno fl06oft H3

3T[X BeJl[r{r{H eraf,rrcf, B coorBeTcTBne r&rc,lo I,tJIl'I, Kar np}tHf,ao noBo-
pr{rb B reop!{!r }r3rrepeHxfi (cm., uanpruep [I]), otn BeJrrtMHu r.{sMepr-

Mhr B cu.[tHbD( rlKArax, l{ A.(n fte,[[ofi l/l3 STtrx Enllt[{H.qolfHo cyqecr -
BoBarb orPene.rlglolqee Bqpafemle BHAa

nd
u = c [tu,Ji u,cru,rd, €R,

j=l J J J

nAe u, r. .. ,ur - ocHoBHbre BeJInqrHu, t{epes Ko,[opue Mon]m 6mb BH-

pa)ieHbr Bce ocrarbHue n]rreM nog6opa cooTBercTBynqrx SHat{eHIn nofte-
gaTenen cTeneHfi d1!o.ord, n KOflCTaHTH c, BeJIHT{I{Ha t(OTopOR gaB}r-

cxr or eur6opa cnc'teubr eptturl. Hafop (ar,...,dr) lr drpe[eJlrer pas-
MepHocrb Berrt,tqrHtl lt o'rHoctrrensHo au6pannono na6opa ocHoBabD( EJrr{-
ur,ttr. .[p.nee repMxH "rptsntrecrar BeJrlqrHan noHmaa€Tcfi B ]rfteSaHHou
pe@rpeHHoM cMbrcJre.

IJra ue.neR AaHHoR pa6orH oplnHfitreHxe paccxorlrma roJrbro 0r-
sr,rqecrotwr BeJr9rr{HHaru np}In$nt{aJrbHo, TaI( raK noSBorflet ncnoJrbSoBaTb
pasBlrrbre 4ln rprsnuecKrx BeJr[rs{H reoperrqecro{e paspa6o4rn r{ Qop-
MaJrbHHn annapar. 0ro a nepayr <xrepeAb roacaercf, Teopnlr trsxepeHxI,
roropas nogBo.qner onpaHtlqnrb ruacc ffinlronalrxtr &rBficrnaocren
Tonbr(o iprsuuecrcn ocMblcJreHHuvrn BtrnaMlt, r Teop{H pasuepHocTen, Ha

ocHo8e r(oropon Mo[Ho B SaMeTHoM r[tcne cn] raeB onpeAerlmb SHaqeHr{fi

nora3arere[ creneHl{, B KoropbD( FdoAffr B AaHmE }EaBHeHrfi rprsnue-
crt,te BeJrrrmnu [2]. l,l rao6opm, orras o4 o6Rgareasnocrr iprsuuecrof,
qprpo11u paccuarplrBaeMtDc BeJrlrrxH yBenrqlBaer cyUterrnarsu a adope
coorBergrByoqnx <[yttuquoHarlbHbD( gaBxcl,tuocrefrrrotopbt B oror,r cryqae
o6rruHo Haxollf,T no a$opraM gKc[epnMeHra,IbH[0( AaHHE( MeroAalix ila-
TeMar[qecKof crarHcrnrst, ocHoBbrBaf,cb Ha rHTyr,tt]tBHbDC llpegnoJrme-
Hrm( o npeAeraB{rcnbHocTr,r 11axnon n6qrxn, a Temre (xar rpamuo) o

BbIIOJIH]IMOCTII IaHHOFO SaHOHa pACnpeAeJleE[f,r t.€. tIpR TaEotil nOAXO[e
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Henbgfi 6mr yrpemrbD{ Htr B [paBrurbHoern ardopa nqa @prqnet, Ht,r B

rrpSB{JrbHoc r x onlEAeneHxfi SHaqeHrfi KoHCI.SHT B eTrx QynXrUn<. IIOaro-
My B IIAHHOM BOIIpOCe UH npHAep'rnEeMcf, IIprilO IIpOT]{EOnOIGHED( BsrnE-
troB c TeMr n3 eBTopoB, RoropDe npn paccMoTpeHxn aHaJrorHrdHbo( Benn-
qr,rH, HerrprMep npoxsBoActBeHHED( ftyaqnfi (cu.,nanpruep, |.3]), Boopa-
ranr rrporxn olp{rHnrreHxf, paccuorpemirf, ToJrbKo tptsnuecrlrml EeJr[qlHa-
Mni r.r coJrr,rAapHu c ll.I.Hyeneqoarnr [4],roropbrfl cq[raer, r{ro npeAre-
Tou HaJn{Horo paccuorpeHnf, Moryr 6una arru re BeJrlt{HnHlKoropu€ tlu€-
nr (usnuecryn (a unporou crrorcae) HHTepnperar{xn.

I.2.3.0nlrMaJr b Hocr b. B3rger*cunrarb, rmocnete-
Ma Haxo,rlr{Tcf, B onrrMaJrbHor cocroflI+il,t roFEa (r loluro rorla)rKorAa
o[HoBpeMeHHo .qoet]rnaercf, H8n6 orrbnree sHaqeHne aQ@rrr anocTn cr{cre -
!,rhl t{ Bgaruocon.[acoBaHHocrb cocrorfttxfi Bcex oJleretmoB ct,tereMH, npo-
fiBrrfi0[af,c8 B Ton, trro yBerurder{re SHaqeHilR eimexrnsHoeru rD60no ug

eneMelmoB o6Rgare,:uno Bqqer r ee )meHHleH[D xors 6u y og,Horo Apy-
roro oJreueHroB crdreuu (onrrryr'r no lhpero).

I.2.4. Yct ofiqn so cT b.GrcreuaAonrHa o6nagarr Kar
noral bHofi ycroltq[BocrbD, KoFAa He6onb[Ile r,tgileHeHr,tf, xapar(Tep[cr[r
c}tcTeuu npxBo,q.f,r JI]rBb K ne6oaunrr r3reHeHrf,r onTn[aJIbHEx SHatreHIf,
gooeKTrBHocfl,r crcrermrtar r nao6arbHon ycronqxBocrbDiKonAa rrplr r'rD-

6rn nareneslrsx xapaftTeplcrlr crcreuu B npeAeJrex Aonycrr,ruof o6-
llacgr nx gqAaHxs eoxpaHrle,Fcs Bogt fiHoetb LogrnreHxs elrclreMoil on-
rr{Ma,rbxono (s crnrcae n. I.2.3) cocrofirilR.

I.2.5. I,l e papx n qe c re f, npe e u c r Be H

H o c r b. Hac 616y1 ,rHTepecoBaTb encrelrftl' Bce noAct{creMH xo,Po -
proc o6aagmT TeMn te BbqeJreHHuar arpr6yrat}lr tmo n cxcf,eMa B qe-
JTO,r. 3rO npofBrrf,ercs a tpe6oaamrx rlpe€McrEeHHoeTx otgon ifi6qro -
nalrnofi saa{oruocrx erffierrnanocm ot ycroBtail fisptqrorrpoEamtf, tlpx
nepexo[e on cIetreMH r ro6Oil ee noAc]reTetE. Brmot{eB{e sTono cBofi -
eTE eBrSaHO e ileJIAHreM OlpaSnrb ro, qTo paccEr?llBem€ cnc'leuL-
npe.qcTaBrrfi0t co6oil He [poero MexaHrqecftG (anemnee - eruterrnqec -
roe) odtegnHeHxe pasHopoAHbx gJre[eHToBt a HeKoropoe B]r],"rpeHHee

etrr,lHeTBo, B rolopolI qocTrneeTcfi BSanuoeonJracoBnHocTb Beo( qacTeil
(nogcncreu, aaeuenros) uengy co6ofi t,t Metr.qy rtactb[r ,r qenmt. [uemro
rarue caofierna aupa6arHa&Tef, y pasrnr{Hono po[a crcreu B npoqecce
r{x lJrrrerrbHofi qAanraryx K BHeoHru ycJroBxmi [5].

I.2.6. I p o c r o r a p e a n x 3 aq t,t [r. yKas:rrctb€ Bboe

::ionerBa figMeprlMocrtr, onTrMarlbHocTt{, ycTofiqrBoer[ r nepalxnuecroil
irpeeMcT EHHoctn .qon[Hbr 6rmr nparcrrqecrx'oe14ecr mtutnna. [ 6olee to-

c
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no, rg Bc€x BapramoB peaJtxgaqttn cflc![emr, o6laganqrx JftagaHHEilu
BHle cBofictBalfi{, npeAnotneHne (npr npounx I}aBHffi ycaoarm) qoJTrHo

6urr orAaHo caul&r npocttfr{ (no ctpfsrJpe, na6opy neo6xoguuuor

csof,c.rB, CJIorHOeTH HaxO[I,eHX, OIITnMaTIbHOnO COCTOffIItf, l{ T.n.).
I.3. Oarru n3 nJraErbfi trpmtrprnoB, trorrfieHHluc B oenoBy cogAa-

HXfi paccMarpnBaeMm( cHcreu, f,BJIf,ercfi npeAnoJloreHre o neHerrq€crofi
o6ycaonacrnocrtr ilx ocHoBHbx eBoficrB. Cyrr eno cogronr B cne.q,)4o-

qeu. OntuuaabnoeTb n yerofiwaoetr (cr. n.f.2) B ceMou El{poroi no-
Hl{rraHt,tti[ orr{x TepM}tHon (rpoaut4ancf, B meJmcrB{t{ "ysto{x Mecr', B

Herq)rrrltrHoc,Ft{ E r,rgueHeHrlmi ycJroBxfi ffiqromlponarmfr t,t Torlo) uorer
6rlrr gocrunH1r[a.qJrs gaxaof, ctrgreMbr JrilEb npfl ycJrom{r, q,ro B Hee Ba-
panee, nplr ee cog[aHxx (tan craaarb, neHer[tEcmr), 6ur gaJrmeHu

Hero,rqpEE cneqxarrbHbp eBoncrBa. cyru gannoil pa60ru rar pe3 l{ 3a-
rJrDqETef, B BHRB'IeHI,O! [Jrfi m{poKono E aCCA CI{CT6U Jma38I{HED( Cne-
qlr&tbHlo( cBoncrB, neo6xogrurx ta AocraroqHbD( AJrfi EocrttreHlifi B gTt{x

ct{cTeMax nomroft BsanMocoFr€rcoBaHHocrr,lt I{ otpareH[[ 3Tl,tx cBoficTB B

MATeMaTT{rpCEoR MoAe[{.

,(4a crcreu, ne o6raganqrx ynagaHHbnor cne4taJrbHbn r caoiletna-
Mt{, ufieT rAtn peqb Jrr{rrrb o HExo(AeHxu onTnMwa B HeKotopoM orpa-
HrqeHHoM cMHcJre, E&tr BHt[/x(AeHHono Kourq)ourrc@, 6oaee tinn MeHee

ycq)arBaroqero ceno[HmHre lrparrtrr{ccrcte npq4u. IIpn o.rolr HepeAro

Arf, HaxorAcH!{a raKoFo Ko!frrpoMHeeHoFo peEeHxfi np}txoIr{rcf, rrpeoAoJrc -
sart 6olrune Buqror[reJrbHtp rpyAHocm, cBEsaHHse He c cyqccrBou
npo6leuu, a c Her(yccrFHno cog1aEaeuuur,r trpenfmer Etfi{x, DogHrramqr -
Mr r,rs-sa olpafi[qeHHocrr,r nocraHoam npo6aem,r.

$2. Cxcuu ttcno,IbgoBaHxf, pee]rpeoB

llan6oree eyqecrBeHHul cBoilglBoM paccirarprBa€MtD( ctrcreM fiB-
nfcTefi To, rlro oHl{ noJlJrq41 [str{e o[peAeJIeHHoe ronnqecrBo pecyp-
coB tt pectrpegeJltuT rx uekly cBo]no{ arreMeHTailr. IIpn eror BaHo
He ,loJrbr(o To-r' B EatsoM oTHmeHilr pacnpeAGnf,oTcf, sTu pecypcbl, Ho n
npcrtrc BceFo EaKoE c.rpyftrypa ( pqeua) asatuogeictBlr8 gTlfx O,Ic-
MeHaoB npr xcnorbsoBaHxn rMr pecypcoB, nocnortbry au6op erofi
crp)rrT]rpE umer o6yoroBt{rb r aE6op naprama pacnpeAcrreHxf, pec},p-
coa.r)

3gccr r LaJrec no[ pcc]rpcaMx noHr{rrrnrcfi A-pec1pcu.
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2. I. l,Ie o6qrx coo6paremrfi uorno Bqenxrb ABa oeHonnu< iprc-
Topa, orq)e[enf,oqxx xapanTep BaanuoqeftcnBrn oJrelreHToe ctrcreMbl ttpH

[cnoJrbSoBaHHe nxl{ pecypcoB :
I) cnoco6 pa6ou orrx gJIeMeHToB Bo BpeireHn: nocneAoaareJlb -

Hbrn, ftonAa a raxgufi MoMeHT Bpexenx pa6otaet r lrenonbgyer pecypcbl

Tonbro oArH trg gJreMeHToB, r naparneJrbxu0, rorga pa6otaot (n noau-
3JrcTcr pecypcam.r) oAHoBpeueHHo Bce enerrexru;

2) Aonycrrnocrb MaHeBpa pecypcarx,T.e. BosvorHoc'nb nooqepeA-
Hopo rcno,TbsoBarrrfi pecypcoB, ocno6orqaoqrxca nocJre oxoilraHr,rs pa-
6oru c Hr{Mx AaHHono i}JIeMeHTa, ocraJrbHuMr gJreueHTaff[ ct{creMu.

Bnolne IIoHBTHoT t{To Bo3uo,[Hocrb eoBtieqeHnr pa6orbl gneMeHToB

Bo BpeMeHu oflpe[eJrfiercfl npe[Ae aceno ffirc4loHarrbHbrMu cBoncTBsM[r
:tfl,tx D.[eMenlgg ( r6rmee rreuu fiTtrnqt.toHanbHwx cBsgf,tr]r Mertry aneMen-
T&rrot, KoTOpbt orlpe.q,enmT AomycTl{urp nocJte.qoBaTenbHocTl! rx pa6mu
no npeuemr).

BoguofiHoctr )i6 MaHeBpa reM HJI!{ }rHbM pec}@eoM gaBrerr B nep-
B}rto oqepeAb oT cBoficTE sroFo pec)Pca. .qeficrsuteJlbllc, B cJIlnraEC'

HOnAa Pecl(pcol, crJmHr Kon[qecTBo raKofi-,1H6o yfl,trl,tsDlpyeMof, npn ee
r,renolbsoBaH{n cy{eranqln (marepuan, cHpbe), BosMor(HocTb MaHeEpa,

ecrecrBeHHo, [cruroqaercn. B gpyntx cJIyqaE(, ftorAa pec]OcoM cnJfinrr

Kont{qecrBo KaKoil-Jrn6o He],'ruJl]rguplreuoft cy{ctarqHH, HaIIp}l}'€p o6opy-
goB&oar (ctaHrr, annaparypa' ItaH&rlhr cBssI,I'npoueccopu !r na.trmu 3Ef
ri r.n.)rero noatopHoe HcnoJlbsoeaHlire (ruongB cPa3y, a HHorAe nocne

HeRorqpHX AononHxTeJIbHrD( ycrnilfi Ha tpaHcnoptt{poBKy, flepeHarlq[Ky,

[osanpaBry,rporfilaxTt{ry ff T"n.) uoret orcasarbcfi r,r BosMot(HblM x qe-
necoo6pacnml B sartcl{Mocrn or caoficrn l(aff PeeYF€, rar u or $yxr-
ttu oH&rrbHro( csofi ct s oJreMGHr oB, o[peAcJlmqnx pagucpbr oTlrx fct{r'M fi .

2.I.2. Paecuorpnr,r Tenepb BoBMo[HHe rHnHR-gxeM.B nepnym oue-
pcab Hae 6ygyr nnrepecoBarb roloieclrBa 6asoabx R-sxeM, c nouqbn
cyflepflosurp{il EorophD( rvoryr 6mr Bqpaf,cHrl Bce ,u,pyrtre n-cxeu#'.MHo-
]teeTB 6aeoam( R-s\eM MorJrr ornrqafbcfi Apyn or Apyra ${.qoM R

(qrcaou Br4noB rr r cBoflcrBaun R) pec1?coB, MecrHocrbo , (,rncroi
sJTeMGHTOB, eo8leCTHO r,rcnonb3yDq{x eTH peCJ{pCU) u, HaEoHer{, TltnoM

h (xaparrepoM B3auMo[eilctaua atrx ereMeHtoa).
B npoerefueM c.rwae oAHono BnAa pec]rpca n ABy( aJIeMeHroB

€(qbrft xs AByx yKaaaFIHbH panee (pxtopoa (xaparrep pa6mu oxeMeH-

a

HANOMHI,IVT
o6tertop,
cvDqne

qro cFepnoanqrefi nprIHFro HagL:Barb raKoe o66eAHHeHI,re
npr xbrofou xaxnuft ia o6tprtoc eoxpaHrcr ts,)e ,Hrepe-

Hac cEoficrBa. uMeBurnecfl y Hero lo o6tegrneunr,.
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roB Bo BpeMeHn n Aonyermoerb r\,BHeBpa pecypcaio() Mofier rq)nHxuaTb

ToJIbIto ,qBa SHaqcHl/rfi, trro OnpeEe-rfeT qGTblpc BogMGHEp o(CMbt. IIo-
Jranafi, qro rlpn oqno4er{erHofi pa6one ,rrcrleHlH He o6tproreaorer pc-
cypcaMlti coKpar[M norHoe MHorcerBo rHnoB R-exeM Ao rpex: Snrsu r
sl (ra6a.I). Stuu gxeMaM coorBercrBynT Bgatruoxeluirqaoqrrc cBoficT-
Ba, T.e. onu o6paayoT MuHlMaJIbHoc 6aoosoe MHof,ec.l'Bo.

Ta6lr,tqa I

Qarroprr

R-o(eMht Xapanrcp padoru ere-
MOHTOB BO BI)eMeHX

Manenp pGc)rpcaur

sp

Do

S..

naparrnonbHhrfi

nocrICAoBateJrbHbrf,

nocacqonareaanufi

He Aonycftaercs

ofcJmcrBlGr

nrGer MecTo

2.3. ts o6qeu e.lyuae n arIeMeHToB r,r rr BtUoB pccypcoB 611en
rlpe[norariaTb' t{To Bce BI/IAE pecypcoB Bg{u,lMHo HeSaBttCxMH, Anf, lCalr-

.qono t/l3 3T]tx Br,rIloB MorreT ,{cnoJlbsoBaTbcfi cBofi R-cI(cMa (gorso l,/.wl

Sr) ogHa 11 Ta ,f,e A.,Is Bcgx gJIeiretIToB' I6i(AEIfi 113 oJTeMcHTOB lenqnb-
aver Bce ar,tgr,r A-peelpcoB, flpn napaJrnenbHoil pa6mc orerrc]rroB A.,Ifi
BCex BI,UloE peclQcoB AonycTxMa ronbKo oAHa R-cxcMa
ropecypcHble cxcMbr Mo[Ho pasAcnl{rb Ha oAHopoAHbre:

sD

r;,q
. Tarrc uno-
, {,y

EOTOpUT( q.[F BCAX o BrAOB pCC]t]COB fipr,rMeHf,erefi OAHa H TA rC g(CMa

Ta6lrqa 2

Qar(roprr
R-exellH

Xapaxrep padocu elc-
ITICHTOB BO BpCITGHX

MaHc4 pcc]?eaur

sl napanacrrnuil He AonycEaeTcfi

S; nocac.noaatelrnrfi
O/T4YTEIIBJIoT TNE
BCSX tr BnEoB pc-
c]fpcoB

s!t nocre.[oBaTcrbHHf, rrMca,n ilcelo .q,ar k
BxnoB pccypco!

s'
I

nocaegoBrclrnufi
D$rCCT MCCTO [-qq
BCAX a BX.IIOB pC-
cyPeoB

II



sp so r.r.ur sl, r HeoAHopo[HbE 8f,, y rmopu( Anf, k (k = 1r...rm-1)
Br,rAoB peclPcoB llpnMeHf,ercf, cxeMe sr, a ,u,aa n-k ocrarrbHblx 8o
(ra6a.2). B o6o6qemrofi sanncn: S, n 8! (e-oJr...rn) nlr sfr (n 

=

=p,O 1r... ,n) glg acex o+2 rnfloB R-cxeu. y KelEoR tag rroore[oBa-
TeJIbHbD( R-o(eM umet 6rrr v. BapxaHToB pa@pegeJrerrn B = (b. r. ..
...,br), u e (oJ) angon A-pecypcoB no LBW cxeMar (so n s1 ):

v, = n!/(n-s)t.at , .1oo. = 2'. (I)

$3. Ceofictsa rcxogttoil uonerx

.[,na nocqtoerura uateratrrrcnof, uoAeJI].t HqAo npefAe Bceno nepe-
qremrb H cnoJrbSJEuHe lrpll 3!oil MareMar[tEclc,te o6tertu, qIpeAeJI[Tb

HAranaeubt He Hlx Ol?aHlt{eHlf, a Taftfe yroasaTb rx nHTepnPeTawDr
T.e. oBESATb 9Tn o6termbl c peaJlbHb[lx o6terramr ]I TeM c8u$r ycfa-
HOBr,rrb, Rexxe ol?aflilrc}fllf, olpffiaor cBonctBa pearrbHbD( o6Emoe, a

RaKlre B3f,TH AJrf, O6lenuegrn nocTp@Hxf, MoAeJlI{. orpamawrucn noKa

!,BlD(JrpoEIe Bmor cucte,ra*nr* ) .
3.I. CosAaBaeuan Mareuarntdecrafi MoAeJIb rtreer Aero npenAe

Bceno co eJreAJnmUMr rrnart MareMar[qecrcnr o6terrog:

*).q4" *p""*oc?n .qaJlee 6yq,eu ncnubsoBarb c.lleA),Eqt{e sam{cx:

(.)
( r) - BMecto "tra arqraxelo{n (I) c yqeror (2) r (3) caegyer...';

( r)

(r) p- 
, rlc p - oneParqp,HarlDrirep,eorr p= a/a,ro sanncb osHaqa-

er:'4xQ{epeq}rpyfi B: -aF'H!!e (i) no x, noayuaeu...";

(l) yflorpe6rsetefi EilecTo "c y{erou (I) nrueeu...';

A t B - "A paBHo B no onpegueman";

A r. B - nA paanocrlbfio B"

tr - o3Har{aer ROHeq }mreP:ft.qeHilf,, TOtIHee , 3al{eHf,er fpasy
"anlop He HaxepeH qro-rnr6o go6aeltrr r cra3arfiouy";

R+ - MHfiecrBo BeqecTErtrtbo( Heo[pl{rlarenbH[D( wcen.
Ccunpr na rfqryar rs [pyilrx naparpa@a nrGor Hrg,: (3.2)' .no

viasuBaer ra Qopnyry (2) ng $3.
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3.f.I. Crpora (x,,,...,xr) e (R*)' , Roropaf, [Hrep[perrpyer('q
Kar( Kon[qecTBo peey?coB l(al(,qoFo ]13 xl BI,lAoB' npeAocTa&leHHbr HeKo-.

ropon cltcreMe A.
3.I.2. Matpnua x." c n crporahtl,l H n cron6qaMu

xi 1t" "Xr"
xa! , -., €R+; 1= 1r...rui j=1 ,...,o, (1)

Xnlr...rt'

EarEufi eJIeMeHt xtJ ftqrq)ofi rHrepnpeTxpyercs KaE KoJil{qecrBo pe-
cypca B}lAa i,rqrgocraaleHHoe oJleuet{TY ar cncteuu A.

3.I.3. Qynqnr HaA Marprqaw Brna (I)

$o= q(x."), \e n1; rrr€Hi(xr,...J.)i h = p,01,...'n, (2)

r(ororpbe ?rHTepfiperrp]norcfi KaK efi@nrnaxoer]r crcr€rrbr A rpn paslnu -
HbD( CXeMax Su; up COOTETCTBJET nepalnenbHo[ gxeMe, a us - no -
cJle.q,oBare.rlbHmr: bgnqognrna 9., ftonAa Bce sJreueHTu oduerntaaorcs
BCeMU E BnAaMn pecypcoBr lt 9o, KorAa HeT o6uena Hl,t Anf, o,lHono Bu-
q,a pecypcoB; r.{ Heo[Hopognuu u, (r = 11...'n-1 ), non.q,a o6uex nue-
er Mecro roJrbr(o Anf, k BrIn,oB pecJPcoB.

06aacrr oqpe[eneHuf, Qpmgn ( 2)

tah(r,,....x,) . ( $, {}i $, *: c (p+)rn, (3)

npe[cra B[rret co6ofi AeraproBo llpo'rsBeAeune

q(x1,... J,)+(,!.*:,rrr)x(rt rrl(xr)) i e=o,1,...,8; $ + rd,(4)

r[e
a > b + h ( ) = rt (s)

J=a

x?(xc) . (x
'!

., l.lr',, s xr), {a*t, i = 11..o,ni (e)

*l(rr)a{x,rlr., S xri 1=1,...,l1}, rf en+, i = 1,...,!, (?)

,[4n ogttopognbD( R-cxeu ltMeeM

s, + lG + f l r!r{t rl s. r(€. r!. { .

I3
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3" I. /^. @ynrsfnn nqg erporofi (x, , . . . J. )

rh = Ph(xl ,...,xr), roe a], h=p,olr...'n, (9)

IrorropHe tlHTeprper.ltpynrcfi Rax gaB]rcrMoeTr,r e@rruanocr!{ cIrcreMH A

or orBe1eHuoro efi EolruqecrBa X, ,. .. { raxgono at{.q,a peey?coB rrp]t

H a fl Jr yqu e M Bap[amre pacnpe[enermfipecypcoo l8rril uexgy
c.qeMenram{ cr{creuu gaa garutofi cxeuu %.

3.I.5. Oynqnn Hqq, crporaMx Maiprqhr xar

xr. = f.(*rrr...rxr.), xa€R+, 1=1ro..pD, (10)

RoropEF xmepqper[p]mrcs ftal( sasrcxMocrr.r etpQerru Bnocref, aaeueHqoa
ar crcTeME A or rornrqectaa orBeAeHHbD( r,rM pecJpcoB.

3.I.6. Ayrralrta or Qynnprf, BrAa (10)

9tr=Gp(rr,...,xo),Un<B1l b=Pra, (11)

l^ = na (y.), I = 1,...F, $2)Pl

y. v
I r; a = OJ1..rlEp (13)

rcotropbr nmepq)errp],rlrcf; Ear saBxcrfiocrt{ eQ@mrutocreil ercrenu A

or e(pQerllraHoeren ee oneMeHToB 8rr...ran IUn{ napan enbHofi 8p u tro-
cJreAoBaTeJrbHED( s6 cxeMax.

3.2. IlpegnoJrotr,rM, qro fiyrila$r4 (IO) rprnagaemal K MHoreetoy

Ir no Ka'(qoMy n3 aPryMeHroB Al{@petlll4p],Gu[l( r et?olto t{oBoroHHo

fruaanurx noJrmrr€Jrbnr!(t onpeAeneHHbx Ha o6Jlacln arga (3) fiJ/I{R -
q?!R or n aprpeHTon. MmHo BuAerB, tmo eaoflcrm Qyrmprn ns uHGe-
crBa ur cornac1no. cfi co cBoficrBarrr paccuarprBseubD( o66emog. In{-
@perqnpyeuocrb (a cJreAoBarenbHo, r{ Henlrpurroor) coocBetdtByer
rpe6onarrn ycTonql{Bocrn o6tertoa R tlgueueHl,rf,il ftorrtlecraa pec]?-
coB.Crponer MoHoronnocra Qyangil no RaruoMy Hg eprpeHroB BETeEa-

eT l{3 ecTec?BeHHOFO rpe6Onamtr ncKJmtllttb dJtISr, Eonla yBen!{qenne

KorrnqecrEa n06oFo lrg Bl{AoB pecypcoB He rraueHf,et, .nr6o gare 1n(yn -
uaen eQ@mnBHocrb Qyrtrcg{ortrryo*Irnrs. Y6uaaoqril xaparrep saErcmo-
cTtr n nonmrreJrbHbr sHaqeHr{fi ftfiKqnn au6pauu flrrs o[pe,q,eJreHHocrr.
3ro cooraererBy€r qJFr&, rorg,a eQQertnBuocrb rparrlteref,, HaIIplr-
Mep, EaE BpeMs peaJmsar,ur HeKoTopoFo npoqecca.

A
E

l=

l4



3.3. Mortto Bl/tqerb, mo Me,rAy Bupa,reHnmfi 191 x (I0)'(5)' (3)

e)4qecrByer ffIoJIHe OIIpeAeneHHaff cBfi3b' a fiireHHo:

Yh(xr,...I.) = ptn Go(f .,(rrr r... Fr.) ,".. rfo(xo1,... For)) ,

h
h = P,g; (14)

(1s)

(t0) ra mx apnweHroB HasoBeM H-onrmualrxrnar tt norer[M HonnlcoM

yp(x.,... J,) = q" H,t.(xr.,...,=,.))i

Y,(xr,...,x,) = lt" ri,.tr(x.,,,...,*.,), s = oJ1...snr, (16)

nge o6lacua onpeAeneHlrs h Qfn+ln f r ycranaBrMEnpr cBfisb Me,[Ay

SHAqeHltrD/lI4 apry!{eHToB *, , ctnx {yrutqnfi, coqrPTcTB]mq{x l(}{HrHy-
xy, H r{x npegenbHuMil sHat6Hnf,i,o{ xj - aprpenram4 QJmIc1lrfi rh .

3.4"I. HagoEeM MuHr{MyM r[ynragau co (II) H-unnnuwoa, qpn sa-
rireHe B (I4) unruuyna Ha Marccrlr,/rya Sptrqnr Cn -.!.@ a 's
Tex c'ryqaE(, KoFAS peqB lller ar6o o flrlo{ilJrile, an6o o Marc}lMwe -
H-gnrnuyuour. CoonaetctB]roqxe H-ontrup,ry sHaqetma fJ/rfiafln (9) r

cBepxy: t95 = q; -$r,...,9o , i.o = ll9.: ll), a cau @rr Hama -
rrrR H-onrrulua - H-onruualrHocrro. IIpn nmepnperaqxn Ben[qr{H rh,
yr c JrrasaHHbrMlr e 3.I - 3.3 csoilcrBa^Mr{ H*iorcir eootFrc"ByD[tre
ru @rsruecrne BenntMHH e(p{errr anocrra H-eQ$emta Bnocrrr,ru.

3.4. 2. ],rareu r€Koropbe csoficrga H+naaru1rua,

uoHororrrrocru Qyttngil (II) tt crporofi MoHotoHnoctl{
r(8IAoi[y r{3 llx apnweHroB.

JIEIIMAf.Ecan rpynrqna or Qy
Ie (II) Ar.0{epeHIIupyeua no
3 ee apryMeHToB yr r,r H-unnn
HFaeTCfi Ha COBOKynHOCTI{
g cyq6ctByer ApyroI coBo
y.) taroi, qro

vl (9r: 
'r) 

& lr t$, , i,,),

nl

T

H

(

BEmeKarql{e .I/!a

fiyaqrn (IO) no

HErIrrf, Br,r-
ftaf.qoMy

nyM Ioc-(9.), ro
ftynHoctr{

(1?)

T.e. rMeer uecro
V1(9r=i.-9.=i.).

I5

(18)

il



3amerru, tmo ycnoBnfi (I?) r.t (I8) cosnaqaor c oqpeAeneHneM
vilHr{Mwa no llapero ( onrnulnr rerono BrAa HagHBaDT tarcre connaco-
FaHHM, onrrupoM, I npqecc ero Hqoi[erltfi - ErcreHofi onrt.tur,tga-
ruefi [6]), r.e. aemra f yrrg,iqaer, qlro Ha o.1nofi n roil re coBoKJm-
Hoerr {$r} onnoaOeireHHo Aocrrnaerefi RaK MrHxMl,u fi6rrrur (II),rax
x ur,rHr{Myil no llapero.

JIDr|MA 2..[aa KarEoFo Aonycrr,tuono H-
onr14MaJrbHoFo na6opa (i.r) He cyqe-
''=Byer ApyrroFo H-onrHManbHoro Ha-."pa (i.r) rar(onor qro

V:ii,ti,r,...,i,,) = 9.(1.r,...,1r"))&yi,i(irr s 9rr) a

a 3r,r1i.".1,..). (19)

JIEli0,l/l 3.Ecar tsarAan 0yHRrtxf, U1 (II)
nr.i6epeHuxpyeMa no KarIoMy ns ap-
rvMeH?oB, Qynrqrr yr (I0) onpe!€r€HH
Ha o6qeI AaB Bcex Htrx o6ractr tq
(I2) n H-MxHr{MyM AocrHraercfi Ha co
BoKynHocrlr t9.r], ro Ha oron Ie co-
'aorynHocrl{ paaxu nyin tracrHHe npo-
usBoIlHHe no Karn,ouy r3 apnyueHroB
r.J Svnrqnr ot Qyxrqrr Un:

,9n/ert/rrr*.ra, l=1 ,...,ai i=1 ,...'n; h=P,0 1,...,n. (20)

JlEl&{A4.Aar Qynrqnn Vp (I2) or 0ynr-
rnn yr (I0),roropHe uonyt B o6qeil gaa
Beex Hr{x o6laern onpeAerleHnr $ (4)

BCe oqHOBpeMeHHO npl,lHI{Mar5 PaBHbre
sHaqeHrf,, H-uttHr,tHy, r.p 0ynrunntn tro-
crnnaerca B $ npt,t paBeHcrBe Bcex
yr il paBeH

, = 9. = "'- 3n' (21)

JIEMMAS.Ecan

o
tn iU, = Y

.rieuvu 4, To
BHNO'HAOTCf,

He cyqecrByer
ycnoBxf,

.Epyrolt
('r) raroil, qro6H 41f,

I6
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,

HE
HE
HO
no

np
qr
qe
CT

onH
CTE
6op
cb
H-o
xo

(6)

E BHN
cYqe

ro Ha
JIHf,JII,I

JIDTMA 6.
aHnqa
fi (I0),
nufi B

BA:

rr'nc b HepaBeHcrBa (I7); n

yer IpyFoPo H-onrttManb-
.aa tx,iJ ' Itrfi KoroPoro BH-

6u ycnoBHn (I9).
nTIMyMbr qOCT14FaDTCfi Ha
6nacrefi orpeAeneHHfi 0ynr-
Anf, H-onrlrMaJIbii!lx gHa -
n (?) HMeDr Mecro paBeH-

.2)

(.: )

xf(xr) + ti,, l,!.. i., = x, ), j=1 ,... ,n,

x!(xr) : {i.ilirr = x.i i = 1,...,n}i i = 1,...,8.

3.4.3. llnre pnper arlr a.Ofrrqrr enga (I0) n (II)
qlpe[eJrmr H+1fi{exrrnroerr ercreuu A n ee gJreMe}moB o.r...,a^ r 8
nx o6qan odracrt ofipe[eJreHrf, q(x.r..., x, ) coorBererByet rn{ery
ot?aru{uero{fi Ha BeJrrqrHH pec},pcoB np}r seAeHHofi exelre s6. [Ipu [o-
cTrreHr{r,r H-ontruyxa cocrofttlre an6ono ng ar He Mfie,r 6tmu yryrane-
xo 6es yxltrEeHxfi cocrorHra nar ctrcreMH B qeJrorrt Terc tr mrorro-ar6o
rg ee orreueHroB, a )nieHbflreHxe o6qeno KonnqecrBa rm6ono ng BrnoB
pecypcoB, orBoAr[oro ctacTere (npn neyneauqemrr qnf, Bcex ocTaJrbHbrx

ugon) nerg6eeno BJreqer ga co6of, ;n()ageHxe cocronr{xf, r@ft errcreMur
lar r Kqlono Hg ee SreilernoB, T.e. B coctoriltxr H-onrunatbHocTr
[octrrraoTcE noJltla.E BgaruoconnacoBa]IHoeTb Bcex sIeleHToB creTeuhi.

$4. H-uaccu

4.f. llpogoanar nocrpoeHxe npocrelheil rero[Hof, MoAern,coor-,
FrcrByuef o5terralr c )m?saxnbr{x s n.I.2 cBof,ctlarn, norpe6;reu,
trro6u 0}munn yh (3.9))t', noJryqaqxecfi B pesyrrbrare penreHxr on-

"ilxnsersronH[D( 
gqAatr (3.I4), qpxHqqJre,[aJrn B coruracnn co cBoflcrBoM

repagxt,tqecron rrpeeucrrHHocrr,t (cu. n.I.2.5) r rory re MHo[ecrB]-
f. orylrns{il' r rofeory llpnHqArre,rar Ql/tficqru yl (3. I0), r.€.

(Yrr...,y!€M!) <.(Yo'et!.), h = P,olr...rn. (:..r

E) c*. cHocrv na ctp.I2.

lr7



B'cuay yraeamrofi gaurHlrroertr ornoer{reJrbHo MHof,ecrBa L pe-
lterrfi onrllMr{garl}rouHrD( aaqau (3.I4) 6paen rroBqpurb, trro Ha triB ga-

laHH onepaqiln uf, , Kaf.qas }l3 EotrqpbD( eoofrBeTcrByer pgreHr{n onTH-
unsaquornrofi oggaqrr (3.I4) e reM lre bHatreH]reM Hr,rgeKea h.

mfE[EJIH],lE I. Muruuamxuil (t.e. Aa.,ree Hec],raemrfi) rHBa-
p{aHrrrun orHocrreJrbao reagofi r{a onepaqfifi ut (r.=p ,s; €=o / , .. . ,m)
RJIacc trE (E" c f. ) nagomu Lg*"ot, QyHrclrr{ ug H-r.racea - H-

Synrlumna. a car{H oxeparlxn Ufr HqA n-KaMr{ ffitqufi ua ogrono H-
fiacca*:1t_onqpq!$, f,M.

nocftfriiil-sC;Gmue uHqenea h nmeprperlrpyercn Kar( rr{n exe-
m,r 51, aaanuo4e0ctBns oneuertroB cucreMrr, ro lt H-onepar4ar,r Ul Ha-
BoBeu_ napaiiJreJr bHorc, a { -noene,qdna-
reJlbHoro rlmoB. Bygerrr rarme pasnuqarb o I H o p o A -
H br e H-onepaqrr ui, ui,tt 

^-J ,... ,n-1) .
HeoAHopoAHHe {(r=

4.2.I. B connacnr c n.f.2.6 Hac B nepB]no oqepeAb 61qyr urrre-
pecoBarb rpocte9lune H-uaceu, c H-ftnmqrrnor EoropEE Aocre.roqro
yqo6no oneprpoBarb. Ectb ocHoBaHnf, ctn{Tarb, tITo oneprpoaarb c H-

ffirqraunreu npoqe. qeM MeHbtre pasHoo6pa-
s x e 61/nrq{n B oLHoM KJIacce. B nlngene ulr nonyqaeM MHoffecrBa'

cocroqne lte ffiro${fi, RorqpEE o6pasoaanu trs ognofi Qylrrr4rr F

)rt{HolenneM ee Ha noJrmrrenbHrt troHclartu. Ilogo6x* mroreetaa rfu/rtr-
qrtr, orrmqaoqnxcfi Alrlm or [p]rna rrmb SHatlerlf,to{ KoHc.naHTr HasoBeM

F-ceMeficrBero(, a tffin$n F - xE)arrePrctrnron F-ceMeficrBa.
4.2.2. Ilpnuepor F-@MenctB uonyr crllilnrb crenexHbt QJ/trEIntt

BX[a:

Y =c i *]l',".,9r,x*r€R+; k=L&,..,, (2)vk t ,=,

orJlr{q&rytec8 SHatletMrrrro] KOHeraHThr c* rqx HenSMeHHof, xapartepr-
r-O

crtrre I x-;r . Ilocronrny TaKa, xaparTeprcrnra noJmoerbo orlpe[e-
J=1 

kJ

,rflercfi n-rofi q e (g1.rooor{ ), ro ralB{e ceMencf Ba HasoEir q -
ceuefiergar,o{, e c}nory

d+ in.., (r)
.i=l J

o6 o6qeHHbrr( noKaBareJIeM $-cercR-

.:

Ha30reM

CTBE.
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a

4.2.3. H-uacc, f,Brsnurra tr-ceMeftcrBSM' HaaoBetr o.u H o -
p o A H u u. Ilpnl,crerne H-onepar.prfi r rrau H-Ql6rrrflll tts oAHopoA-

nono H-r.racca cBoAiITcfi nrmb r yc?aHoBJIemID gHaqetmfi NoHcraI{TBr y
pesyrbmplmqrx Qtnqnil Yh"

4.3. Baegenxoe a n.4.2n3 noxmne nrdeer cMHc.lI, ecrll tuilimecrBo
q[Hopo[HED( H-R,taccos HenycT.), T.e. r{H rIprD(oAt{M E teqpeMe c],qecT-
BOBaIlI{fi.

4.3.I, Its0PtrtA I. Ixorecr Bo creneHHbrx
Qynrqrr BrAa (2) e S,tnclrpoBaHHHMr{
gHatreHxfiMr noEeBarorefi creIIeHr qs
= (e.,,...,q) fi BJr f, er c a H - ra ac e oM.

A0[03ATEICCf,B0. flocroacry (ynn4nr (2) grr[.{eperqnpyerar u
ctporo uoHoToHHbr no nafiAotry n3 apnyMeHToB x13 r To H8ll octa€?-
ca [oEasarb, trro otm o6paspr nrrs{uaroH6il r{HBapnaHrHHn EJracc o|r-
rrocrreJrbHo RaJ[I,o[ n3 onepaq}tfi uf, (u = p,3), T.ec HJmHo p€mnrb on-
lrrrr{saql{ortr{re sqAew (3.I4) AJrf, rq)onsBorbHofi n-rcr Ql/nrrfln Erga
( 2).

4.3.I.f. Aar E-onepaqrfi napalaearnolro. mrta B connacrr c
(3. I5)

(r.ar)
= mLa

$
Iloeqonu fi/nrrs{n Jlarpanna c'xoffirp.remamr Ft H

c(y. ;r.r,8.,trr) =* .irrrl.i.r.(vr-L ^irr.r:,ir^r,
,r,r-xr) ' ( 5)

l=1

t; = tl.r(rr,...,yo) 5.r. a[a1y.1

$ t=t
r i v.;Ca 'tr x?.(4)
A l=tl' a J=.t.

F[e Ef,oprc qreHH J^tr{rHBer oFpanrtleme (3.2I), a rperrr - (3.22).
If@pem+rpoBaHne no x., o6pasSrer n.n ypeBHeru{fi:

r.r/erf. = (l,/n+p.-pr/il/Lrr, 1 = 1,...,ni J = 1,...,n ; (6)

v. e 1,/n+p.-vr/ti n, l ,./.irr, -.i., !r = li Q)

,.r,l1l,,rrlerrp= v./1,, =,.i,,./.i,*.rt'iii'*. ,/x, = n,i (8)

tr.r:

a
l/

(l),4,(*,12,;')= 
nl- (li],,,;,g, ,ln, = ../nf-, =(a)

19



(r) t

( t., z)

( r. z:)

f)

(e)

(1o)

(11)

(12)

(16)

(
Ii "1i.- 1 )

tr
L

i=
n

C-i

(

( r r)
n

j=
,, = (.i,F)*' 

,!,, 
*lo'

?

C,
-q.

XJj

Y" = ul(yr,...,x.) i nin
te

a

!
n

J=t+ 1

d-r

R;, s--O11 ,...'rn,

P
Ec

rf + '[ R",a . -. J

n

i= 1

4.3. I.2. .Un H-onepaWrn nocJregoBarenbHono rnna B corractrtl c
( 3. I6)

t
n
Ey

l=

or,rrr,rqan(nxcn qpr or lpyFe roJlbt(o daactiln orlpeAeneHxfi q
(3.4) fivHrqufi J1r cocrsBltu ffir<urro Jlarpanxa e roerDFrunermailx
r.r(x ):

er(x. ,x' J, rA:) = .!rr. * I;(.!r*r5-x1),

j=a+1 ,...rni s=Or1 ,...r!. (13)

llpnpaawraan nyrno nporsBoAHre (I3) c )nrerou (3.4)' (I2) tt (2),no-
qwaeM ,n.nr n(n+1) + s+1 HetrgBBctHED( xr3. X., Y*, trJ cllctcl{y t{3

roro tre w4e.[a ]@BHeHi{fi:

lrlq. . ?!')Z*l:), i = 1,...,ni i =s+1,...'ni a=o,l,...,o-1i (14)

( r.) n

-E
ta:1

( ra) g(')-
'-lJ

=i
l= I

9li) = *r' J = a+1,"'Fi a = cJ1"',itr-l: (15)

- xr, i=1 ,...rDi i=1 ,...rgi s=1 ,...Fi

e = o11...18.( rz) o f' gl'),

20
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( re )
.)

( r. r)
!

(z) g!')

d
I

=c!

(:)

a
EX

J= I
,-qr
J

a
I

j=a+ 1

o-x I

qJ, i=1 ,...rtri s=o11 ,...rni (1e)
.i

+Eq
J=a+ 1

t
E q., s = Olr...rni

j=1j

I = 1$(')1d.-1

r/a d' t1 a o

rJ,

a
I

j=6+ 1

o-Q
=rj

(t)

(1 e)

(%)

(rz)

(22)

B=0L...,n; (23)

( r,.)- r,r/qj = g[.)7911r = .i.g!.1/.i,gl:,1 
'!)r.r"/x,z

- .(rg) a -r(co) r r'
a

-q

(20)

!
NI

J=a+ 1

J

a
I

qJ
i9!')2"x

J
J

(.r). x]'-' 
rlrrln'=tq.') 

/c:/ "lu'=t,!.fl"'/r!,"1/u' lu'
a

= lY,/ Dc
l=l

(",1(!l)' ,.=( 
.i," l/u")4. "1rxlq, t:-"' .. 

,'I,rln, ,

"t/ddE c.'t)",
l= I I

r/a a
al

s = OJ1r..;rL1 (24)

4.4. lts 4orasereJrbcrBa reqpeMbr f Brmeraer Banoe
CnElelflEI. IIra Bcex H-onepaur{f, H-on-

T]{UAJIbHEE OTHOCTTEJI bHHE
t[ynrqnfi lr nx apryMeHtoB

3lo) . 9[o)z'o; {1' * i[])ux,,
i=1 ,...rni i=1 ,...,ni h=prOlr...f,r (25)

rlJrf, a.o6oil n-rs QyHrunfi lrs AaHHono
q-ceMeRcrBa He saBrcf,T or a6coJIor-
HHx BHaqeHnn apnyMeH,t oB Irr...J. u

6ynnunf, rh n t1r6o paBHH cqI,tHHue,
lr6o onpcIcrtDTcr o?HolueH]rcM KoH
eTeHr HcxoAHbrx r pe3yJrbrxpyDu!rx H-
fivHEuxil:

"1h) 
r "r/cn,1=1,...'ai h=p,o1,...*m. Qo)

2l

c"*(

I



:.t.'fi,: lailte qbHo,

(...,;('.,t) 3r-')=r, i = 1.

(r)
.a

(.t),(ao)
( a'.)

)r'(.sXzo)

,]u=, i=i,...,ni i-1,...,n;

Ft (2?)

(':) (28)?1:' = ["[,

3.")-J*r"').'u", i-1,...,Di l=0,1,...rni Qg)(

(ro) *.!i ')'f , i-,1 ,...,tti i.1 ,...,si s=1 r....ni (3o)
(zs)'t'

(,,,1'"'l{:) $i")=["!"'l'/un,, 1,...,ni i-sr1,...rn;

s -- r-),!....,n-1 . (31 )

1)r,o nogBolae.' npoBorrr{Tb npone(rc H-onuunaariul{ fl.Jlf, oAHopoqHhff

ll-:rrirccon B rrra lTana: Ha nepnoM v:raHoBr,trb aHaqeHl{rr rociffirlueH -
'!':r,r i).r i6=p,::) pegylbr}lDrnfireil ivttrrrur I. r H-onruuanbH6e eoorHo-
.,r..r:., 'i rH oflrl".urerurr*'Lrr,rn ,(t') , ',ili) nFr.t nporsBo,,rbHo BH-
,ip'r.t,tt',2 nrieol,iTlr5r( SHlueHllfy X, ,...,Xai a Ha ETOpOM fleeTb UX tlc-
1!rt Ie 3HarleHllfl.

Ha lpoaHe [Hrepnperaqnn oto ogHaqaerrqro [on{, B ramrx AoI[-
rrrr /tertrrbcf peeypchr cttcleMbr Me(Ay ee greMeHTaMH (Aaa .q,ocmrrerora
ll-ontuuyr,ra) r He laBHcflT 04 adcomrHl'o( Bennr{rH pecypcoB.

$5. 0 nonuote H-utaceos

l.I. 3ali,i,r,r t!1ror(l1eHnn Bcex oAHopoAHux H-x'iaccos Qyumrrfi ua

vHoo<eerea il. (r.e. coFJIacHo n. 3.3 o6na:laor[tlx nroponntu" ana -
llrrr,'eckHMH cnoficrea.ta) oKaoaJlocb EcbMa rpyflHofi. Ilora Srgaloct no-
1v(Il4?b ,ioKa3are'IbeT8o TeopeMH o nonHore (caeng ee K TeoPMe eAxH-

,.TBeHHoerH) Toxbt? rt.afi no'YHo[ecToa MHoteerBa l[", ntu,eafeuoFo c
no.ro,.b9 ^ 

re r \r.1I:1!'{ -' 1,,.H:.'. t- r{..'1 .

5.I.I. H4yrutqH[ tlMeDT '{yilbrt'l::-1HK'rfi'rFHyl(' {opuy :Tpe[cfauleE[fit

!.e. 
iy*="" l-tr(".rr, k=1 ,L,... (1)
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5.I.2. Kaq[an nc rfytrrqun f (xt nonorraralbha ;, Tporo )l(]HBa-.
€![o

5.i.3. Jlonaprfirnue:raa nponaBoAHai f l(x)/f J( 
) i Karr:nn rtx

flfHragn r (x), i =1+rn, crpot,o rroupacraer.
B orpamruerora 5.I.2 n 5,I.3 noro,R{.ieJtLnocrb, y{!-na7 sp ,!: ,'t1 r -

qnfi r{ BospactaHxe nonapm[unrrecrofl ilPot,l3BoqH-fa nr6l.axu AIfi ,],r:l '/i; -
reHHoctl{. 3geca ecrHo ro, qTo y Ee)( oyrmr+an i' . tl'r tru rpH , n(,g-
cTBa oAHx n Ie [e. B npnmptne,Mof,Ho 6HJro 6u ar6;,'ii,r [p]F]re ',,o-

npo[rBopeqaq{€. Apy:' gpyny c nollclaa.
Ctponoe BospacraHre xonapxq,Mlqecrof, npoxs rr,tHofi y rargoil 13

Q5mtqrf, f ,(x) (a e vuetora oI?aH['{eH$i 5.I.2. )re.qoBafeJrbxo, a
crponoe aoapacraHne q,ougBogHofi 1,(:r\ ! corBqler, vto raqgda tlo
f.,(x) - crporo BbayrJlasr gurlrleperlrii,)PMaf, i[ytlxtrllle TaKafi eT;; ;1o,-

napnfunrpoaamre oron Qytuctltttt He tlapyueeT ctpor.in BHnyftJr@tH.
llpr arror orpattlrcHrm( orasnBaercgr trto paBelrc?Bo

extr 1 ". 'n r.(". -) = c "n r-(x.) . (2)
Xo g=1 I 1=1 J' ll J=l J J

n.q,e raK fe, ftaK }l e $3,

Ko+'n*Y, xf+ (x.,t l=.. = x.), i =x,...,n, (.i)
J=1 J J aJ-l=i 'J J-

"tlO, i = 1r...rn, C)O,

BrrfloirHf,etcfi loJrbKo trorAar ronAa raqAafi rls 0yHrssrfi f (x) flBnae-,|cr-

c?eneHHon Qyarcgef, stqta f (r) = b jx 
qJ, 

rge qre R+, " 
'ore n* , ; =

= 1"-, r - rPo}laBoJlbHbp n@TofiHHtre.

Cupanegmaoctb slono )rrBepqAenrrl ocHoBHBaerce Ha reopeuerno-
na3aHHofi C.B.Hanaesur, xoropHn o6paftrrc8 K eTofi sqEaqe no npocMe
aBTopa. .[oraaareatcrno reopeut{ rlpegnoJraraercn onJdnflftoBa,rb B olt -
Hori Hg oqepeAHu( BHnyei(os "Br.fie.ln?r,JtbHHe crcreuu". a ee roqHan

{opxyarpo ara ffpnaoAirlrc q Hure.
5.2. fipgru npeAaapxrerbxo cneA1mqee o4pe,qerenr,re. .[5a JE6oR

nocJreAoEaTeJrbnocrlr f ,(x) ,. . . , f.(x) sJlHrsrun Aefic,rBfiTe,rbHono ne-
peMeHHorb oupe)larn cexellcTBo QyHragfi n.n nepeMeHHt[K:

frt(rr,...,fr,c,c )t {,r(x'): x= {x,.i 1-1+:-. i =1+n},

(r) = I c, tn 
tr(*r_,), ( i. "'/t)o= c, cr>o, n f 1 ). (4)

!=1'j=l'"l=1'
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lEOFEf,A2. IIyctE EarLai rE 0ynrqrl
tr(:r), J=lr-argaA aHe Ha (0r.)r IIo Jt o ri?er b-
HOr c"pono y6uaaer n rree! c!poFo
EOspac?aDqyD .ronaPn0rnqecEyn nPo-
nsBoAHyD fl(x)/f(r) . Ecar ro6ar e€?ll(fr,
far...,f.rcrc)tlueet rorantnufi gEc!!peryr
B rorrRe i r rer.aqel BHyrpl[ o6aactr
Ro (3), re(i)=c'n-tr(rr) o rofr(x)=or"o'. rIe

J='t J J

bJ>O-npoI3BoJIbHHe nOCtoiHHHer 
" 

o,
Ytro aJre! Boprot yc.[o BnD

!
Eo,=l-c' (5)

J=1 '

Sanetmr tartre, rmo AJrf, oAlrlapnluertHu H4lrunU[ or?aHnqeHxe
5.I.3 uoret 6mb ocra6JreHo. B arou cJqruae A@ratoqHo notpe6oaatt
clportoFo BoqpaclaHn8 caroil fiPorlsaognol f !(r].Ecta @HoE{rHrf, ct8{ -
?etlbo mo qle6onarue cfponono BogpacsaHrfi .ronapnQaruecron q)ons-
EoI,rcn BoSHllre€].! B.cBf,g]l c neo6Xog,nr@tlD cornacoBaHnf, ApyF c Apy-
non ft6a9f, fr(r), J = 1,..., D .

llolyremrue peglmb[afir noreauBa)Tr qlo ng uHoroapltJile]trtt[D(

QJ/rilrry, c ronerrHur qncJror apryuelnoBo npeAcaaBrrfi)qor co6of, npons-
Bqlenre oAHoapnpelttHED( noJrorrte,tEnu, crpono y6uatpc Qyuapl
co cqrono BogpactE)ryoor aonqxfroruecExrf, npotlgBoAl{r,xtrr c?€neHI{He

ft[firprn frBlallca eArtrrsBeHHnnrr Korq)re o6rqgot cBolblBor aaxr-
r0rtocln no o?HmeHD r H-oneparprn Ui , a crreAoBa?e,Ibltorn ro
Eoty rlHoreclay H-onepaqrn (Uilh = p,o,1 , .. .,a],8.e. JA,oBtctBoIrD!
onpenclremo oluopoAHlfi lLraaccoa.

Ilocroarry ctenercrtte Q:runrytr f,BJlntct (EctIGot cr1 raa( IroSrHo-
raoBo ?o 9?o nosBoltet ottocntlb troJl] rcIrHHe Pe3JabtalH I( cneqxaJlb-

Houy paaAary neoxelpxqecnoro nporyarofipoaarua [?r81 r a no Elly
Qyroqronaauttr ypeBHeHlrl (4.4) | (4.121 - r oco6ory cnl xaD gxHarn-
qecror! nporpamfipoeam{a [9].

$6. H+ncrqn

6o6qor peslrataarH, noJr3nrcHHrt IIfr A Byr(ypo ilreErfi R4rc?q rna
R4rctexu c npoxsBof,EHHr roHetrrEt EtcJtor ]poEEef,.

6.f. Paccro"pnn R4xcrary A c n.ctpllrtypofi a qg,e rlpqAepeBe

T. &rt'fl op[en!up]/s{ o! EI[nHdnclDcB (amxoa)fy ro"qpux He! BoA-
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a

HhD( .qyT, rc Fpntl{He-tQ}to (R-cl{cTeMe) e ncxoArlqeR flvrofi F: PH.:itrHell

Befmr4He (nafietcrene),ne npnHqqleraqefi T. BepluHsr (,i-t1-'roKx) of r-31.1e-

wM HO/repaMI,r ]poBHf{ r (r=o,1 ,...Jt) u MeeTa ks (k"-1 ,...rh") Ha

lfpoE{e, & rry[lr,r - napaMn BeplInH. Hyleaoil ypoBeHb 3a(penHM 3a !]lcrb-
maa(arouaw - R-6noKaM[ HyneBoFo ;poann), a R-.fi 3a KqpHeM (.i-cHc-
rert,tof,). Karqrm r,rs ocre,lbHDm B€ptrr{H (n{.lcroa) orHeeeM K ypoBHn,

Ha eq[Hr,rq'/ iieHbr[eMyr qeM :/ Erlnt{nur (R-6,rora, 3JletreHroM r(ororpono

f,B,raeren garurrfi R{aor), R l(o,rqpofi HarlpaB{eHa AJ/ra, ucxoqrmag H3

traHHofi BeplrHEr.
6.I.I. Ka[goil ]r3 Beplr,tH (r<porire .qncraea) O(t ',r',')(::-1 ,... , R ;

k, = 1,...Ao) nocragrrM B coorEercrare H-onepalrn ,1',*"]€ i!illt=
=p,o1,...,m) HsA H4yflKrlHm,fl y( j'xr) (1 = 1,...*("'r,')) e pe-

synbrrplmqen H-gytrrcpren y("'"o). H-Olnn$n yl',*,)nocraFmu B co-

mEercrBle AYne, E(ollf,qum B qaHHJm aep[]tHy, a H4vnrafrn ,(t'rt)-
t,lexo[f,eil q]rr€. A]4.e, rexoA4eil x3 Epr.rHbl-flHera, nogtaBt{M E co-

ooBercrrre H-{S4rnrrrn r(o'r) (t = 1,...rt{) . Bce H-ovsqran i!''"':

,(o,to), r(o't)e 9., rge q - sq[aHHc q-ceuencrBo. [Io.ryqeHHw
rarcru o6pasou rsorq(a),D R-Ctpyrr],pe elp)rttr]rpy Ha{toBeM U-eTpylt-
tvDof,.

-6. 
I.2. Ilymt y u-crlyrsr1rpbr aareHH ace H-onepaqffi u(tr..t)(:.. =

=,1 ,.i.8i kr= 1r...,NJ n H{6nun Hy-rleBolto y?oBttf, (atouaprrc)
ytorr'(k = 1,...J ) , lla ranflofi ns KoropbD(,vftaQaHH gHaqeHxn Ko-

er6ntrrenra "(o't) n o6racrt ee qrpeAeneruR v(u'..l6 (.i+)'. Tontra,

noranas, qro B@ H4Jnrns,tr onpeAerreHu xa (;i+)t , peryppeHrHo nplr-
Memlu r'mru H-onepapr[ r,r B coFJrac[x c {opuylraror (4. II), (4.241 ,
(4.5)-(4.3I) ngnywr5 no sa,AaHllbui aroMapHHM H{pnuau sHarrHrfi(r'r )
roorfinnflenroa C ' ,, a raxfe H-onrrr'enrnbE,orHoqrreJrbHbF sHa-

tEHrf, cem,, H-fi5;nr<unn E.to'to', ,,x apnyneHr"" ?l]'*o/1. = 1

...'Ri k, = 11...1 No ). SatenrsgnaBafi apFyuertrar.r H-I,w,,qx, ;tij
crrcreuu lrpo{EBonbmE gHaqcHrf, t}^'= o. (t, e R+ r .; = i ,... ,rn) ,no-
eJreAoBara,rbHo qlpeAeJrnu c no{qbn @uyl (4.25)-(4.3I) a6connrnrc

H-onsruannrtF $ratrcHltf, Bcex,H{0}Htc$6 y("rr'r)(r = o"L,...rR; ko "
= 1,...,NJ !t Hx apnyileHToB .

6. I.3. B rex orlnram, KorAa nonJnreHxbe Anfi aroMapHux H*fuxr-
qrfl sxauetuf, coFnac],rrref, c rx o6aacrmor oqpefle.rrelmfir Toe. Eon3a
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V,r((;'11",'')(,rr),...,i..tu,^)(t.)) e v(o,r'), k=1,...$), (1)

.r-Ky(b,,...rbr) Hagoev ! onycrHMoR r.oqroil H-

iyn,KqTu ct,t ere?,,i ryi Kffru,ronsm-or (*!t'*") (br)'...
....x(''txo'ib.)) . . c,1 ,...rRi .-. = 1r...1I,1o -A on y c t x-
u o fi r o qr oil H-rtJrrr+,ru 'r(t'ro)raHx coBorytrHocrb -1o-
oveTt{Mhtu eoeTotHHCM cl,lcTGt H.

VHo.tectao Rcex IlgllrcruMhrr rottt cttcrgItt o6pas]rer flonycrtor]m
(frlacrb ofipene-'eHHfi !''(tt/ ee H-(rynrnrr!{ Yttt/.,Anarprnuuo MHoGe-

( 
" -x )

.rno Bcex llonycrnubD( rouer lrn6on H;Qynrqrn Y' o6paayer go-
nycrltM'/o otS.nactt cc oEpa[GJreHxf, gJ\rrk3'r (r=O11 ,...Jli k, = 1,...
..., :.",i .

u-cTpyKf]rpy e HenycTblrr,r Aonycn{rrbnfl,r 06racfm{x onpe[eneHr[f, y
Beex ee H4yttrwn HaSoBeM Il o n y c T r ri o R.

6.2. trIPEp.IIEl{l,lE 6.[. R-cre"eMy c xsoropfi{ofi efi grnycrmrofi
tr-cTpvr$)pofiHasoEMH-cucteuofl, a U-erpfKtlpf - MoA€ JI bD
H - enctetrnr

--E;rHHjn, E,onyert{M]m *ou*y {xlR) : brre..rl*) = u") H-frrrr-
qru H-ercrcMu Hasopu p a 6 o q e fi t o q x o fi H-cncteuu,
e@TaereTEy@ee efi cocrofiile -p a 6 o u r u c o c r o fi H n
e u H-crcreuu, a roqrs,r re[on us H-rfu4rrcqrfi, o6paslqnx oron clr-
CToilfler- p a 6 O q r M x I O t[ R a M ]t.

IEOPEIIA3. B ro6 oM pa6oqer cocrof,Hrn
H-ener6xH oAHoBpeMeHHo r roJrbro
O!HOBpeM€HHO AOC,rllFaDtCt unryrrt.SJIb-
HHe sHatreHrR Bcex H-0ynxuxfi I::'""/(kr=
=1,...J-;r=.1rr..8.-1) I H:QyHRqrtt I(R, cHc-
r e.H.br tttt"Il ltto'"t'=^io ,tt'*n''i kr=1 ,...rri r-1 ,...E-1) -
o I(Rl = nla Y'-'.
, tr$(A3AIEllbCIts0 cBoAnrca r pacormporilo,cBoRQrB rorfingarmoa
(r,r_) - (Drr-,,c' - ! H-0llttrfl$fi. Ilpmrererue H-onenarf1,,I-t " Ker pas n cocro-

xr B Haxor.qemrr ur,rHrixarr""o.o *tlr,X_t -, (ii::fry npr {rrr-
ct(poB{urHEx SHereHxf,i( apnyreHToB xr '' 1...1 x. ' B crry eq)o-
Ffi xoHosoHHocrr H-Q16rr4rf, otto 4 o6egneroraer egrncr$lot€ H-ro{ -
HrMeJrbHG sraqoxre H-Synrnptr ,(rrrt) . Ira.uaffion H-onepatprrt Er-
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("rr.-)
HrMarbHoe 3Ha_qeHxe.c ' nonlnraeTgf, Kal ereneaHas eyMMa or Ko-

effiqr,remoa "1"'-i1.* T 
H-ft^*prf, ,:o'"o', nB,r60rrrxcs r,rcyoqHbunr

gan H-onepaqnn u' ' t. A gneneHHue cyraru o6aaqmr caofictnou, Ha

Koropoe rl orudp8ercf, AoKasateJtbcrBo: ]lx BerHu{Ha crpoFo MoHoroHHo

lduaaer Itplt WeHHleHri[ EngwHH Kar(qoro Hs rx qrraFaeum<. t]
6.3. B conaaor c ( l) .[,rlr aroMapHbo( H-gynrqnn H-enctetol

*(orr,l cy(o,x), k = 1,...il. Aonoanenne or(o'i) = g({r,r,l1x(urx;,
k--1 ,.r. il. HasoEM pe$pBolr odaagru onpeAeneHnf, aroreHoR H-dyttx-
uxtt t(o 'kr.
, Tqrre re pegepBbr o,6aacrefi onpeAeneHxi y ocrtulbHbD( H-rfi7nrouil

rtot*o'(. = 1r...8i ko= 1r...$r) MfiHo onpaAeJlrrbi eclt]t pae-
crorperb noAcrpyf,Typu Earmofi U-erp]rm]fpbr, eocro@re rs H-onepa -
urfi r H-fifiralnil, ftopopb!, cooamrctrBJ,Dr nlmn * o"t:::,)oraHqxBan-
qxecf, !,1n.on, coorEtdrayuefi gamto[ H<lyrnur Y " .Torgarno-
crvnaf, c raroil noAcrpyrm),poi xar c u-crpymyporronp"t"r:Il)[r, ,r."

[onycrru]m o6.racru ope[eJrerltfi, Rorqpyr o6osHa'flil u 
_,1,1:rAaxctro{ui peopB dlqenr qrpeAeJlemrf, 63get parn av('.r ) '(".t )

=v '! \r -t, r=1r...rK-1 i kr=1r...,t1".
6.4. }{Tatr, Hax ygalocb noerponrb lrpocr],D noAerb H-orcreu,dl-

,qqerqlm crregltmlrun cBoncrBaro{r ftmoptp rtenoqpoAcrr}tHo Brmerryr
xs orpagererrril n reqrru 3.

CB0EIB0 6. I. Coerofiue olnopqqrofi H-cxcreuu norrocf,tn o[pe-
[enrpren: xapamepucnrroi q -caMe0craa {, K Kocopa{y nprHqtrJre-

ren Boe H-fiErqrr{ crcteuu; U-ceyrcr},pofi H-crcreuH; sna'ipitrslx Ro-
erffi4remon H-ftyamlxn aroroB; sq[anroil pa6ornfi roqrofi erdpeilH.

eB0.tf,B0 6.2. B m6ol gonyc,muoi eocrosrsrr H-crereim qocru -
ntrct a6cormrre Hgx'rlnnee sHaqemie cdftrruenoe?r cltcr€irt H ka-
[oFo HB eG 6JroRoB.

m0liBm 6.3. y an6ofr R-cttcteuu, l€ Reqmuleilcc H-cuereuo?.m.
,ilqrHe e{rfiprrrAnOCrx BCenAa x}rrei rleg y eoOTET(TB}mqefi elr H-en,;-
reun. 0tHqrexne or!fienrnanoctefi Tarnx F n H-cnc'r'erl uorer' eqtfl(lrrh
HSMeprTereM c,nBrletor ol)nalrxsoBeHHoclru R-ererevH.

eB0f,glts0 6.4. l,lgrereHre. normeHxa pa6oqefi rot{rgr rn6ono r.g
6loroe H-ereTellr"r EIer K t,tguieHeHro nororeHxF priiotmr ,oriett \, Beex
.inoroB. ilpr :ltoa ece pa6otue toqro,t 6aoroy ),.tAC,-, oeran'.c: rinwpu no-
[vcTr,tMrE o{5aacref,, an6o ace o4HoEpeueHHo Fhrxolfrr Ha r{y Fpaqrlr5i.
qro eBxgererbcrD),er o noJIHon BgaruoeopnacoBar{Hocrn Bcex 6.,:oroF H-

eltcoeME B neror.
n
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CB0flC.Its0 6.5. l,lgueneHre sHaqerlrn roofi{nqrema c y rm(oil H-

{,:/flrurn H-crercuw u3mcHrer r?aro{ubr qqI},ctxMEN o6racren y acex 6ao-
KoB, T.e. eoBqmcHcrBoaaHxc H-cncteux, garJnoqa$qeecf, B ytrcHbrueHrlt
ytenbHbrx 3@KTr,rBHocrcfi nD6ono t.t3 R-6.'IoKoBt BogMofiHo ,rlub lrpr Ha-
rntllrt,l pc3epBoB y tronyerrurx o6.nacren ollpc.qcncHrf, B@x H-6/rflqr{n.
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