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Hayluo-nccnenoBarerllcKuft uuctnryr
p?r3Blrrrlrr rln$porl'x rexiro;rorufi u
I{CK,VCCTBeTIHOTO Ur{TeJUIeKTa npn
MunucrepmBe no pa3Bl{rrrlo
un$opuaquonrrbrx rexHoJloruft rr
KoMMyrrr4Karlaf.r Pecnydnuru Y: 6ercucrarr
Car,mprauAcxuit $mua"t Tarmerrcr<cro

)Hrmepcurera rH$opuaquonHLlx rexHoJrorflItr

fiara uocryn:rer-nix
15.10 .2021

vAK 519.8 i6
q3.OX}TIEOEOEBA" A.C.KASA]Ib.IIXA}TOB

OCOSEHItrOCTIT UPPIMEItrEI;IVIfr PETPECCMOHI.TbIX MOAENEfr B
3ATAIT AX MHOTOKPI{TEPI{.4.JIbTIOfi IIAPAMETPI,TqNCKOfr
OIITIdt!{[IsAIIi{Id OEbEKTOB CEJTbCKOXO3'IMCTBEI{HOTO

HASHATIEHI{J{

Pacor.lotFslu ruarerrlarllqecruIe ac[eKTLI npIIMeHeHIrt perpeccploHlrsx lroAeneft B 3a,{aqax

MuoroKpl{Tepgalrgofi napab{sr"pnnecrofi onruuuaa{r.ru o6rerroB ceJrbcroxogrilcreeHHoto Ha3naqeufi.{.

OnHcana MeroAI{Ka craffIprmaqlilr BeKTopHoro KpnTepl{g onrl{MaJIEHocrI{ c llocrle.I{no]quM

cfJlaiicrrBarrueM Ha ocHoBe MnHIrMaKcHof a cpegaecrenennofi ctsepror. flpusegeuu pe3y"trbrarbl pemeHLI{

3a.4aqr4 MHoroKplrrepaalr,nofi onri,ft{rl.:ardul4 TexnoJror]:Irlecnoro qpoqecca cenaparpnE ral{rreft

BLITIECbIBATEJIEM KOP},ICBTTq COPIUTKOB 11 PACTI{TCJILIIbIX OCTATKOB C NPHMEHEHUEM NOJII{HOM}TEIIISIILD(

uoAeneii H Mero,{a rnaAx:ofi omunvlrnarlrrl4.
K,rro.restre cJroBa: o6r,exrrr ceJrr,cKoxo3trfictnennoro lla3Haqegrrfl, perpecclloHu6le Mo.4eJrlI,

MlloroKprfrepr{a"rrbHarr orrTt{il{raarryu, cKaJrtrpll3ars{r, 3ax.lr}rH}IBaltne, crJlaxuBaHrre" DraAKaiI

OIITHMI,EAIII{9.
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tI' 3' Oqu 646*c rr -t- CJlf lnrsnt r

I(uumo4xy?$aJuruo6rernrapurLT-IIr{carEI!ErF['f:rItrrf,,ELL.l8II'TIIpEIII
MyaMMoJIapuAaperpeecl{flltofga.IsPFErI{.Lra@*]ilr!Ix|.r.lcltugT':IapH

Perpecc t lxMo[eJ IJ Iap I4Ht rXI i l I I . IL I I \ : : c rz= : . i ' - ,e r : : : rEr , : - " . - ;ETt rapaMeTpJ l l r

orlTr{rvraJIJIaIUT4pI4}n MacaJlaxapuna x,Yflam v]ItilE-:?T ffiJ:!'r:{. i:l: :-;T?l--u \lrriltMarcc Sa

fpra,ra [apaxa rostortcultsia acoclasn5' f,'frETai-'7f, :=Er--:;l !;r:':ffi uax'6ynmrn

Me3JH! I I { ! I c f ,a } lap I l3aqu{KI4 I I I { ITe \E lGa. i l : t s ; :1 ; " r= : . . . : : : . * - ' . t r . : := .L - IapBac l i l ] - ] I lm '
otIT!:iMaJI[aIIITlIpnm yoyIl{ €pAal,rala oeloEa ::1-:"F ;il.:g-4.' }: .i":Ir.--., ;.:.-.=i;]apllHll To3€}Jram

BOCaiacII SnnaH rorgnapHll €D{CparHItr telgrl--lr-rl-*li E:r=-' Fi- i*:':=--'.r r:lrilIaarlamrlrpl{m

'ur*u.*'.11'TnTJ"ffi:t^" Fffi%ts:r-::=z F-1,- .,{": -:---4rL $u uesoir:ru

OnTI4MaJAaIIITIIpUU'CKaIapI{3aLF'TErJr-IiiOIi'O'EIi-:;Iia:--;Z::T:'::Z\i:-:-ITCptrm'

Ch.Z' Okhunboboeva- -t-*q- Xlt'l}dF*'r

Specificfeaturesofapplicationofregressionmotiebinrrnrbkricfrt|u+riterlalparametric- "r'E- 
optimization of agricukunl hititit!

Mathemat ica laspectsof theappi icat i t ' rnof i :=-- i : : ' : :_ : , - ._ : : " . i ] ;msofrnul t icr i ter ia
narametric optimization of agricultr-*al objects are c'--n !d=i;l la: :;;-- ;:' :: ;:;:rization of the vector

fotimality criterion with subsequent snrooihing t'a.ed.oa.]*---'--'t 
-.;=- j:'ree cotwolutions is

des*ibed. The resuits of solving the problem. Ji=*ul'it*t"'otaa- tt == t-th"oiogical process of

seoarating stones with a stripper of weed rhizones a:rJ pi*: t--:',.= I-;;*'-t"inia1 models and the

method o1 smooth optimization are presenieo 
:=.:t :::* Lanon. scalarizatio''

Keywords: ugtituft*of ob;tttt' regte:ision 6'>j;5' :'*:

jamming, smoothing, smooth optimizaticn'

BneAerme.o6tertutce'i lbcKoxo3dcreestcr, '-\Ha.f,E]q3ltri ' ICxH)BKJIIoqa}oT

[ I p p n r a u l I o l l H l J g , M e J l I { o p a T I { B H b I e c I I c T e \ 6 l . i I \ a t [ p } ] + i e 4 U I ] g ' T e x I I i , I K y ,

i lpeAHa3HaIleIIFIbleAnflopoueHwl3eMe]II,HbL\TepFilTtrFtri. i ]T..*|K.fienoA.4epx€Hll ' l

XoporuI{Xraixpojlol.uqecKl4x'IIOIIBeHHbL{U&I-pt'rLTlr[aTi{qecRli ' \ ic..IoBIIi lcueflblo

rloBbrilIeHlrfl et|frerurnuocTll llcuo.llb3oBaHllf, 3e\te--IbHbN Il BofFbt\ pec',vpcoB An'I

roJryrrc'rfl BbrcoKllx rr ycroiiqnBbrx -vpoxaeB ce-rbcxo\t-3FricitsiFfIibrs-1t-]:Jyp 11'27'

flpaxrn.recroe ocyulecTBne;ue [epecEc;1eHH]N tsbt-me ue':Ieif BbI3bIBaeT

Heo6xoAi 'MocTbpeI I IeHl I { : }aAar luo i lT }DI I I3auI I I lKLrEI -TF}KTTIBHbI \ ] ' / rpeXI4MHLIX

flapaMeTpon o6texron CXH, KoTop}To E uaTeuaTEt{ectoil |Ir.-'CT3HoBXe \IoxiHo 3allucaTb

cJIeIyIOUIIM OSpa3oM:

Y* t1fi (rana min) rPE -1' = Q. ' (1)

rAe.}:(yl,yz,,. ' ,yk)_BE,IXoAHble[apal!,IeTpblo5rerraC};}1.ollpe.]ejl ' I lotuneKaaIecTBo

ero syHKql ' Io l l l lpo;a} f f iq( ' IacTHLrKrpurepueeoITTrnIa ' I6Eocr I I ) : ' r : (x1 'xz ' " ' 'xn)-
Bxo^o,brs ,ruou,**##"Joi".* i;xi (napnrapleli're Ko'crplxxiB'ble !{ peKI^MHbIe

lapaMeTpbr)l (), * o6Iacrs AOIIycTI4Mblx peltreffii'I' 3a']aBae\Iat c troMOilIbIo IIpflMbIx

orpar{rTrreH nY4 HABXOAIIbIe ilapaMeTpLl 
" 
Gilxt1 b' rsSo ad:';) S ri < fi'(X;) 

"' 
i=I'tt; ifi" ai'

b i .3a t \A ' IJ ] I Ib IeMI IH l lMaJIbHoI , {MaKcI4 juaJ IbHo, fo In -cTIL \ ib Ie3 I IaqeHHg} I3 Iv IeHeHI4 ' l

[apaMeTpa Xi, 0(t, f)t - 3afiartirure t|yrrrqtlll; f1.., - c5racT}, Iory-t]Tulvlblx 3Haq9HI,II1,

3an'aBaeMa,{ c lloMolqb}o tpyrrrqnorra,,rbl{blx orparuruerud Ha BblxoAf{bre napaMeTpbl: l,

<tii liZti, yk=tk' - rr3-3a tseKTopgoro lipl{Tepl,ui
3aAa'ra (1) He flBJulerc'f, eraH'rapruoi{

orrrurMaJrbHocrl{; L*r'*r$yuxUuonail6'bx orpaHl'cc'ufisa BbIXoAHbIe ''apaMelp];r:

B Cprly rrero BcTpeqaer ptrA rpyAHocreil ssr'{ucnl{tei1FHoro xapaKrepa [3-51'

Eo:lun*rcrBo rrr{cJre'Hbrx MeroAoB orrrllllll3arurfl paSoraioT co aKaJItlpHbIMI4

KpIITepI{, IM""n' ' ' *"HocTI, I . } lcnonnorarrue:KeBsToficB,g3IIcy[IecTB}.Iolqux
L{eToAoBcKaJHpIBaIIuI,IBeKTopHI,rxKp'ITepI{eBoIITIIMa[bHoeTuHaIIpaKTIIKeIrpI4BoAHT
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KtrpobJleMe ((oBpCIKnocrlD) IleneBofi Sy"rqu" r,r HeKoppeKTuocrr{ sa1ffirorrrtrMr{3ar[,r]r
B qeJIoM t6-8]. Pemerre gauuofi npo6nerrrrr Moxer 6rrtr oc-vrqecrBJreuo npu floMon{n
Mero,qoB peryJlsplf3allltu [6]. OAsaro ,qarlllre Mero,qgr fiBrrJ{rorcr HerpuBuaJrbrrlrMr{ tr
rpe6por 6o.urmux BbnmcJrlrreJrbulrx garpar.

Kpoue roro, qaorHlle KpI,ITepulI onrlrMaJrbrrocrl{ Moryr 6rrrr re roJIEKo
uefrrpanurblMl{ rro orHoItreHI{Io Apyr K Apyly, KoorrepupoBarbost Ho r4 KonK}ll}}rpoBarb
oIErr c ,4pyilIlvl. Hanpuuep, TexrroJror[gecKl{e E sKoHoMHrrecKr{e Kpr,ITeplrfl.

Peroenue. Ha uparrrre B KaqecrBe Marei\,rar[arecKrx MoAerefi odrexros CXH
uar6onee qacro I,IcrIoJIb3)TorcrI perpecclrounbre Mo.qeJrrr [9-11], Koropbre r odryeu
cffyqae r{Meror cne,Uyrontrr4ft sry:

. Mynbrr.rrurr4KarrrBHbra y - au.flcp,(x,,a);
i=l

n
. a,q.ry.ITI{BHLIe y = ao *lrq,@,,a);

tl

r nuxefiuo-flapaMerpuqecrfie ! = do +larxr;
t=l

. Hello.lrHbre KBa.uparllqHhre IIo BxoAHbrM [apail4erp
n n

), = ao+ la,x, + I aiir ix i,- 
i=t i, j=l; i<j " '

. KBAAPATI{qI{bIC IIO BXOAHbIM IIAPAMCTPAM
n n n ^

!  =  ao  +Za,x ,  +  I  a t ;x ix  i  + la ,x ' . ,
i=1. i,j=l; i<j t=l t

rI'e q. = \c\,[t2,.,.,a) * BeKTop rrapaMerpoB Mare]raru.recnoft MoAeJr]r.

O6uas AerepMHHI4poBaHHa-fl sa.{aqa ilprrn{T}rfl orrrr{MaJrbnoro pemeuprfr NrA
o6rerron CXH c ficlroJlb3oBal{neM perpeccl{oHubD( MoAeneft (2-6) $opuatrEsyercx
cne4yroulrrM oSpa:orvr :

f;(x) -+ min: (i =l,k) "
--  --- .1

( ^
r 4 e  O , ,  = t " =  R " l f t ? ) ( - t , ;  i = l , k :  o j . * j  { b . i : i  - l , n } .

Ilpelntrno>reHue roro, trro raxlrrff r43 BbrxorHlrx flapaMerpoB

!r=f,(x,a)i i=l,k uec6xoguuo MrrIruMIr3I,rpoBarL, He {)rpaur,rqr{Baer o6quocru

trocTaHoBKH Sag.Aqn lvlHofoKplirTepUanrnoft o[rTpIMIEaIIkTt4, Ta]ft KaK MaKCIIM]rA{fiS

ueroropoff rlynxqru /(.r) arnuuaJrerrrHa MHHr{Mr,Bauwu -f {x) unu f^l(x). flpn erorr
JI}IIIT6 CJIeA,VeT yarr.rTblBaTb, qTO I43MeHeHlte 3HaKa Ha npoTi4Bononoxcntrfr HJIIr BBeAeHHe

o6parnofi $ynrrluu [priBoAr{r K lr3Meuer{uro 3HaKa HepaBe}rcrnan f,(.x) S t,i i =l,k Ha

rrporlrBonoloxnufi.
Bse.{eIvI HeKoropbre 3arracbr, sBrffrorqraecfi orletrroft crerteHl[ BEmoJIHerrm

Qlt1ttr1uoHrurlnr,rx o{parrrd,qeuuir f,(x} < t,; i :lJc u (7) rlwla
k

z, (x,a) =f( t , - f , (x,a))  /  4 -11> 0;  a,2A; la, : \ ,

rge di - oIIeHKa paccetHllt i-ro srrxoAuoro flapaMeTpa, KoTopat 3aAaeTct, EcxoAff r.r3
lpaKTllqecrnx coo6paxeu[ft, wt6o oupegeJrtercff c noMoIqEIo Mero.ua crarl{crlrqecKlrx
ucn.rmaguft) ai- Beootsbre rcoe(!$uqueu'rbr, ortpeAeJur]oulue oruoc]JTeJrbHyro guarnl-

hrocrb orAeJlbnr,rx rprrepnea./j.
B pesynrrare urdeeM MHoroxpr.rreplraJlLuya 3aga'ry orrrr,IMrtarluu

z, (x,a) -+ max; i  =1,k,

(2)

(3)

(4)

(s)

(6)

(7)

(8)

(e)

l 3



I]Ae D - MHoxeorBo, B KoropoM npmfir oryrilrrFrr't'$rc 
rrapal{e'rpbr c

noMorrlbro coorBercrByloqefi 3aMeEf,t trilfrp t- :-- i (p--t*)* sin' (x'i)'

""p"u'f;H*Tffi::ffiT;;"*-l 
BeK'op*oro

Kplrreplfi (9), wo rpr'IBeAer K 
"o"4r'ou6tyo6ofgt 

rt!p:

F(x)=E$ z,(x'o)->5- 
(10)

oyrncuraorran(10)He'B ' I f ,c Iur ' |F | 'sq ' rc@oycJIoXH{eT
crrryaJlrilo r{ rye5yet rIprMeEeEEf ry@* 

rrpolreAyp'

Koropbre or*"*""" sbrcorofi "nJffin 
t} IFGmr npouetrYPY

crrJrax(}rBarrrrJ{ IlcxoAHOro tfymwaouana c EOCncryilFr ofpruFffieu K MeTo'4aM

rla4<oii orrTrIMIBaIIrau [8, 121' .. - Grdffi'-r*r.--"rrermr Qyqnrns [13] n terrl,

Bocnonreo;t*t" csorcrBorr rnaresn rr@

*) 
r ", $, o) = o' gl'*p l-z' (x' a\ )]' "tp"T:anrr 

Oo) G'Ie4ro@\d o6parou :

1a'xiexP(- 
n(x'a)\l-+uin' 

(11)

flpurung,@,a)Lexp|_zii,o)]uupnrerrocpcruGneileryrocBepTKyr(10).

c ytleroM (11), oron'lareJlbtro rlMeeM

F1x;=LEl\,o)-gj;u f : t+L"''

I

I

a

I

t
I

(12)

r[er-rtos$QrauueHt,sroArMrlllA'.I,tytrpaBJIeHE'Icxo4ilocTlloBorpecTIIocTI,IToqK}I

ont^gu;e3yJ*rare 
IIprxoAlIM K creryIoqeMy *ogrfrqr'oramoM]' Kp'repulo

ONT?IMAJIbIIOCTI{

F(x) =f e xpl-T'2,(x,a\l-+ TiF r -- t"2'"' (1 3)

Vmeeplrcdeuue.rnuo**,uF(x)n(13)o6ecnemasrcxoFoBpeMeIIIIbIM

Bbrno JIHeHIIoM lpex Ycnornft :

1) f,, (X) o[peAeJier{a n toune Xo u uerompofi ee oxtp€crnocTu;

2) cyueurYer;l4 6u(X);

:) Jiry 4,,(X)=1u(Xr)
, [+^0

t,,(x) = |r(x,a) - 
- qacTaa'f, rIporI3BoAHas' i'rt

.  7 -L -  '=1 ,n ' .Xo  €  f ) , ,  fAe
t rJUI  BCOX l=L t tL tJ

*t"*H"H;ffi:""X".TI&-,ry coorBsrcrByer HetrpepslBrrocrl{ qacrr{brx

'a) '  ; i - -1 'k; i= l 'nnpol[3BoArrb[x /r(x' .j

f,orcasamenbcm'o. flo o'pereJreulrlo rJlasafl Syrmwn r[MeeT ]re[pepbrBr{ylo

npori3BoAHy* " 
*i;*tu 'nuo** $ynruld rla BceM MEolKecrBe orlpeAeneHr{t ecrb

rJIaIsa'I t[yuruux ii:, t+t. Tarunr,r o6pasot,,t, AJUI Tofo, *oe"' Qyrrxwrorrau F(x) n (13)

6g ln rJ IanK I , IM 'neo6xoAruoBb I I l oJ I } I eH I {eyc l toB l r f i r J l aA l i ocT l , l $y r r xw f t

expl-f '2,(x,a)l; i =l'k Ha MnoxecrBo orlpe5erleufls

( - r  
- l

t "  = {x e .R' lo,  t  * ,  <b,;  i  - l 'n l '

04)
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3arn'nena f,yu*ufiro exp[_Z . 2,(x,a))B B]rAe 
"_a;Gl, 

r'e r{3 (g) cne.qyer, qro4r(x)  = T.z i ( )c,a) = y.aie,-" / ) (x,a) )16, _lJ > 0.
flpon*o4nu *ynrurm 

"-rri') 
paB'a **-ni,) . rt, e). Tar xax r7,@) EalrEoxecrBe o[peAeJre*lrrr fl" xrnrerce HerrpephrBnor 

".ur*roennofi 6]urqneft ra nooqpeAeJreuwro ryi(x) > 0" rra ocrroB€: cBor{x croficre Oyurrrxs 
"-nik) 

Ee[peprrBua r4uoEororlHo ydHsarcI{a"fi U4, l5]. flpousnogna.s ry,{x) c yqeroM roro, qro
7,d,,t,,6,;i=f,E 'BJUIIOTC' ,,OIOXUTCJIFHBIMII BEI*ECTBEHHEIMA '}ICJIAMA, ,,OCJIE4peo6paso r;anrls" r.rMeer oreAyrorqxft nu4:

ry '  Q) =T'o,  f ' (x,a) =T'ai  f .  f . ' ( r ,o) , ,d*,  ,  (15)
r'e f'(x,a)*- - vacrH* *o"r"o^i* **. **, ,,u;-,ii*':;:':;' -,

Hs nrrpaxenux (15) cJre.qyer' rrro neo6xoArrMhrh{ ycJroBr.reM rre,'pepbrB*ocrrt4por.I3*or'r6 4 i(x) xnnaercr HerpepbrB*ocrr $yurcrinfi irb) = i:O','r-.-:;:';;-;
Jxaxcaoft ToIIKe M'oxecrBa o- ' rlo oqpe^eJre'ruo synrqrx HecKo'rbKrirx uepeMe'E'rx

i(xr, xr:."s xn)xrnxercx EenpepLltsHoft e tos*e xo, ecrwrB'mon,,fiorcf cJrsA,vl.Iqnnerp' ycJroB,X: r) €tx)onpe^eJre'a B roqKe xo n nexoropoff ee 'Kpec,r' oc,r:a; 2)cyqecrByer lirn t(X);3) .ti4 6(X) = €(Xr) .X+Xo-  '  . x ;T r t r "  t

Wcxola as Bhrmeu3Jroxenrron
vcnoBrr' ffrar*ocr' F(x) B (r3) "?,#ilx rff#ffik;""tlH;"Hrffi:qpEBeAeHHOe yTBepxAeHlre AOKa3ar{o.

Paccrraorpnu oco6esuoc"" np"*"oe'r{, perpeccpro'Hbrx uo4enefi (2) _ (6) upnpeEeHI'II4 3arawr MrloroKpLrrepltannHoft oup"r"rp""""*or onrrrMlr3a'Lrr' O.rerrosCXH r rrocranoBre (13;. Vpanreurnx qacrnBrx rpor{sBoAnrrx f (x,a),_ : j =e ms

ffXrllff"*t. 
uo^enefi Q) - (6) s odnlerra Br'Ae Mox(rro ,urr""*..1'crenyrorqr.rM

. MnMoAerrrd e) - Iirp,(x,,a).rp,(x,,a),,,i i =fi,
l ; ' r  

' r '  t

o .rysr MoAenlr (3\ _ pi{xi,a),,,; J _n,

c A,rur tvloAeJrr{ (4\ _ ai; j =1,i,

. rrflMolerrr{ (5) * a.i * out*,; j =li ,
:;'J

o Err{Mo,qerr}r (6) - a, * ortl, +2-ajr. xj i. i  =G .
i + i

(16)

(r7)

(18)

( le)

{20)
krcnonnsyx 

#r":-.1:1 
Herpep*rBuhrx $yHr.,,nfi Ha ocHoBe roryqe'H'D(nrrpaxeuuii (I6) _ (20), naoxuo rgrou; crre{yrorqne BhrBolrhr.
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H: nripaxeHux (16) gJreAyer. rrro .f.rr HenpeptlBHocTtr !#Icrrr6rx rIpolI3BOI[Hbrx

.f (.x,a)' , j =W B per,peccroirnofi tuIo,4e,Tu (l) Heo'5rofrnlo' 'rro6H HerIpepbIBHLiMIr
I .
l

6sr-rle $ynxrlflu

perpeccuouttofi

J \ ' : . a )  ; J = I . n
*j

e,(x,,a); t =1,n u qacrHble npoli3Bo.fHble 9?, t'rr ' a), : i =l,n ' Exn

MOAenr,r (3) ycJroBr{er{ HerrpepbiBHocTl{ qacTF6L\ [poII3BOAHbIX

flBflreTct HenpephlBnocrb rracrubDi rlpori3tsor{LDi Q/x,,a), ; i =ln

. Pci-peccnoHrrbre rvroAeJrrr (4) - (6) UUeiOr HeIIpepbIBHlIe qacTHble [pOI',{3BOAHbIe

f'(x,a)' , j = In I{a BceM Ml{oxec'rBe Lr[peAeJIeHu Q., '
,j

[par:ruuecrar peaJrrrSau1Ifi. onncagnas csell1a \lHoroKpI'ITepI4anbHoH

napaMeTpllqecKof, g[TqMI,I3aIII{I{ B IIocTaHOBKe (13) 6*ra rrpl4Meuega EIIfi'

M€XrropaTr.IBHOrO ilpouecca cellapaulll4 Xapfireir BbIqecbIBareJIg]I KOpHeBHUI COpH'IKOB pI

paCTI{TeJIbHLI}i ocTaTKoB. MareuaryrqecKas [IoAe-r1b alperaTa In-s BbIqeCLIBaHfi5{

KppHsBnru copH.rrKOB e 6erpa^:mepHorv{ uacur:ra6e }D{eeT cJerSroIWIfi eril:

+.-:79.55 - 1.01"r: -2.37xs + 8.07xt + 16.57xs + 1.80xi,.t: - A'92x*s -

-0.96xsxs- 5.7lxas + 3.33x/ -r 3.08:r:? '5'17x+2 - 17'00't:2; (21)
I

f^:-0.3 | xt - l.A2xz+ 0.39x: + 0.33u + 0.38x-s +'3'92x1 + 4'L3xz2 *

+2.82xs2 +3.07x/ -3"20xs2, (22)

rAe !t- cTeIIeHb ce[apaIIHI4 xannseft [peAoxpaHI{Te']IbHbItvII{ 6apa6anawu

BbIqecIJiBaTen' KopHeBI|I.q copl{JIKoB; !z_ noTepl{ KopHeBHIu c0pHflKoB;

x, e [ - t , t ] ;  i  
=1. ,5 .

Ma:renarrlqecxl'Ie MoAenu (,21) - (22) npuee,Aelrbl e pa6o're [9]'
Mnoxecrso Aorly cruMbrx pelxenlrft oupe4e:uJlocb KaK

\4' :  x 3 x: 1r oR/' i l l  i  6Vo;!zJ 1o%:

, {  Oftn l -  t  I  x,  . I  1; i :  1,5).

Oqeuxn pacaeflHl45-guaqeHuii BbIXoAIibIx flapa]\{eTpor nrr6npzulHcb cJIeAyrOIqI4M

o6pasornl: 4: dr.: 21oh. llps $opuraponauull oIITIIMIruaUraonuofi 3aJIaIII{ (13)

$ynxquonaJlbnble orparlrtqeullfi hi tL 3aMeHr{JIITCE' r{a orpaHltqeHHg

npoTnBollo1toxtHgfo'runa. - -h J - 11 ilyTelv{ yMHoxceuns o6eux'lacrefi HepaBfiHCTBa Ha

-1. 3alaqa orlTrrr4rr3aul.lrr B lrocraHoB6e (13) penralaeb MeTOIoM IIOKOOp.4I4HarIIOpo

crrycxa Anfl pa3fiI4tlnnx nadopor 3Haqerlflfi a,,: i: 1.2 '

fipolparrlnlHar psaJlII3aIIHn 3ailaql4 MH0roKpl4Tepuzurlnoft oIITI4MlnaUlIu B

,ror"unoun* (t:y Me'oAoM noKoopArrnaruoro crlycKa ocyurecrBJlr{-rlacb ts cpeAe Delphi 7

HarepcogaJrbHoM KoMlrbrorepe c ilpoqeccopou Intc.l(R) Fentium(R) CPU 4560 3'50l"rq

!r oileparltrnoft uausmlo I I-6aft'r.

Bperrrx peilelrrlfi 3a4arrrr MHoroKpr.rrepua:nnoft orIT[IMlI:taIItlrr EIts Bcero ua6opa

rorrl6anarluii :Ha.reuraft Q I pr s. cocTaBIlIllO 1 trlllnyry 53 cer,vu4ni.

Fe:y:rr,rarsr pefireHHfl 3aAaqH OIITLIM?rcaII1{u alpe;aT:a AJU{ RblqecblBarlsjl

KOpHeBr.lrI coprrflKoB r4 pacTlrTenbHbrx ocTaTKOB npl{tseAeHbl S ra6na{e.

3e;ieHnnol IlBeTOlvt BLIA9JI9IIsI Te cTpOKlI r:a6.1ruqg. B KOTOpbrx perrlenl{e 3ALAIvI

Mgoroppl{TepNa:rlrroli 6IITI{MI{3aIInH npnlragexc{T MHoiKecTBy AoCTII)KIIMocTu f)o '

T.e" B6IIIOJIILf,IOTCfl $ynXqlloHaJII)IIbIe OrpaHHqegn-fl OlIilOBpeMeIIHo tlg o6Onr'r

BtrXo4HhtL,{ [apaMeTpaM. XUpHrrv rirprn$rorrn oTNIeqeHI'I alrlTyal4tz'tr' B itOTopbIX

ilaFJvrIrelIbI $yHrquouaJlbnr'Ie orpal{H!{egrrfl xQT-fl 6sl ilo olIIIoMy }r3 Br'IXoAHbrX

1rupu**tpon. MnoxecTBo AOCTrIXrrMocTr{ 11pI{BeAeHO Ha pHcyHKe, fAe B5IXO.UH6IS

( - :J /
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IrapaMerpbl AarIbI B HopMaJIr[3oBaHHoM BEAe. Hopmarurraqr4fl rrpor,rsBogtrlracb no

Qopuyae
IIuo

.f i@): n'g- 
k o[o,r] i: 12, (24)

l i  
- l i

/ \  m i n: maxy,(x); yi'- ': miny,(x); i: I,2.
Pesynrrarnr pemeHr,rrr zailatir'a o[Tr,rMr,r3aqr,rr4 napaMerpoB arper ara Nrs,

age li

BbIIIECbIBAHI{'

' j !Y .  r r !u !€  |  -

Filc ldit t'ieEi lnse€ ToalE D*sLtsF TififlSe* H*lp

:!-;,," ry-*.a--U.::: -*r." Sfp.*i. :-.e-.fi:tr-t I "y .tr- ,

Mnoxecrso rocrwrurraoc:ru f)o

BrrsoArr. ?Is norryueHubD( pesyJrbruxroB cJreAyer? rrro npeAJrox{eHHaJI cxeMa
pemeurrfl MuoroKpr{Tepuamuoft 3a4arrr{ fiapaMerpr{qecxofi onrrrMlr3aunrr MrroroMepubD(
o6lerron, {oprrra;inaoBauuafl B Br.rAe rvronn(puunpoBarruoro Kp}rreplrfi orrraMaJrr'Hocrri

i ' l  . 1 l
tr

I . S , .  l

. :*".,rj i
r '  r r t : i . . i

.  h . ; ;

. : | ] t

F o ,
F $ .

, , . : :  5  . , r '

f i ,n .
* '

. 4 f i :. . *
, i  , ' * ,  8 ,
'  * : "
' : €

E o
, f i, , , , , , . I i  . .

co lI OCTATKOB

}G g d Y,:  i  =12 /t t1 t z -  l z F
x1 Y t X3 X4 ^ J

I 0
yf78.14379
!z:A'fi2740

I  8 .143 9.897 2.00247 0"0395 0.1235 -0.0691 -0.0537-0.0594

2 0 .1 0.9 !f82.24257
v.*O,17387 72.242 9.926 2.90221 0.045 0.1202 -0.1 184 0.0636 0.1401

J 0.2 0.8 !r83.83632
vz:0.35072

23.836 9.649 2.001884.0494 0.t124 -0.t842 0.1509 0.24

4 0.3 0.7
yr84.77812
v::0.66038

24.778 9.339 2,0015 0.0534 0.0963 -0.2706 4.2?.29 0.2986

5 0.4 0.6
yr:85.5158
v::1.05783

25.515 8.942 2.4011 0.0s01 0.056 -0.3868 0.2861 0.3368

6 0.5 0.5
yr9l.A826'7
,,tz:6.55L2531.082 3.448 2.00068 1.0 0 .7185 -0.5468 0.3088 a3471

0.6 0.4 vr93"47845
vr9.21298 33,478 0.787 1.9999 1 , 0 1.0 -0.7917 0.3324 03724

8 a.7 0.3
y794.12429
v:=10.3233

34.t24 -0.323 1.99905 1 . 0 1 .0 - l . 0 0 3682 0.3903

9 0.8 0.2 1tr94.16474
v110.44315

34.164 -0.443 1.99819 1.0 1 .0 1 .0 0.403 0.3992

10 0.9 0 .1 yr=94.18488
r.,r=10.55556

34.184 -0.555 t.99732 1.0 1 , 0 -1 .0 0.4351 0.4457

i l I 0 )'/=94.19065
Y:-10.6618

_?4.19 -0.661 1.99645 1.0 1 . 0 -1 .0 0.4648 0"4r 05
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1 .

(13), rnmercs tsecbMa s(piperuanuofi. flpuirrerreuue Ha rrpaKrplKe uo4rarfuqnpoBaHuoro
Kpvftepfis. onrxMaJrbuocrr,r (13) [o3BoJr.rrer o6oftra rpyAuocrl{, o6ycnouJletllhle
HeonpeAeJrerrnocrbro qeneft H rrpucyrqeft no4o6nrurt 3araqa]4 rleroppeKTuocru [6, 8].
flpu erou fl orBJrrerc{ Bo3Moxclocrb nofiyqeHrur peurenu-fl 3&Eav;il MnoroKpllTepualrnoft
fiapaMerpruecroft onrnuru3aur,ru MHoroMepubrx o6rerron c rcrloJrb3oBaHlreM
npocrefrunrx MeroAoB rna,u<oft orrrlrMr,r3arluu, uogodubrx Mero.{y noKoopApluaruoro
cnycKa peaJrmaqufl Koroprrx ne rpe6yer 6onuunx BbrtrrrcJrfiTeJlbnbrx pecypcoB I,I
BpeI\49HII.
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