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BBe.oeHHe 

0nTHMH38UHID napaMeTpOB HOHOOUTHqecKHX CHCTeM B HBCTOHmee BpeMH 

noqTH noBceMecTHo npoBonHT npn noMOIUH 3BM o Ha nepBoM aTane pacqeThi · 

Bcer.oa BhmonHHIDTCH B nnHefiHOM npn6nmKeHHHo B Ol1Hl1 cymecTByeT uenhifi 

pHll nporpaMM nnH pelll8HHH npo6neM 0 CBH38HHhiX C HOHOOUTHqeCKHMH CHCTe

MBMH no Teopnn nepBoro nopH.OKa, HanpnMep," TRAMP " I l/ ( 6n6nnoTeKa 

E3CM-6). "<lloKyc" 12•31 
0 B OHY nHrr paapa6oTaHa nporpaMMa mmefiHofi 

onTHKH SYS 1 , npenMymecTBOM KOTopoil: HBnHeTcH B03MO)!(HOCTb nonbaoBaTb

CH npn cqeTe .oncnneeMo 

B 6onblllHHCTBe cnyqaeB OK83hiB88TCH llOCTaToqHhiM Up~ OUTHMH38UHH 

orpaHHqHTbCH nHHefiHhiM npn6nH)!(eHHeM, O.OHBKO .OnH pacqeTOB npeuH3HOHHhiX 

MBI'HHTHhiX CHCTeM Heo6XO.OHMO yqHThiBBTb a6epp8UHH BTOporo .H TpeTbero 

nopH.OKa ManocTH 141
o 

B CBH3H.C UOCTBHOBKOll aanaqn OUTHMH38UHH napaMeTpOB aHanH3Hpyro

mefi cHcTeMhi BhiCoKoro .paapellleHHH 6hina HanHcaHa nporpaMMa SYS2 , c 

UOMOmbro KOTOpOfi MO)!(HO cqHTBTb BCe a6epp8UHH BTOpOI'O UOpHUKB MBI'HHT

HhiX !poKyCHpyromHx CHCTeMo nporpaMMa HaUHCaHa Ha H3hiKe <l!OPTPAH 63 

.onH 3BM cnc-1604 A x/. Bo3MO)!(HOCTH rrporpaMMhl cne.oyromHe: 

xl 
l1MeeTcH BapHaHT nporpaMMhi .onH E3CM -6. 

3 



1) paC~BT MBTpHU ITOilHOrO rrpeo6pa30BBHHH CHCTBMhli 

2) pac~eT orn6a10IUIIX rrpn nJ06hrx rrapaMeTpax ua~anhuoro · hy~Ka; 

3) HBXO)!(JlBHHB rrapaMBTpOB CHCTBMbi, o6BCITB'IHBB!OIUIIX Hill! tPDKYC ITBp

BOrO ITOpH.QKB, HllH KpOCCOB.Bp HB KOHUB CliCTBMbli 

4) HBXOm.QBHHB pacnpB.QBilBHHH ~8CTHU HB KOHUB Cl!CTBMhl C y~BTOM 

a6eppBUIIH BTOporo nopH.QKB npH llOCTOHHHOH llllOTHOCTII HB'IBilhHOrO lP830BOrO 

o61>eMa; 

5) l!Cll011h30B8HHB .Ql!Cll119H CO CBBTOBbiM KBpBH.QBIUOM .QilH pelllBHHH paa

llli~HblX aa.ua~ OllTIIMII38Ullll Cl!CTBMbl npH HBUOCpB.QCTBBHHOll pa6oTe C 3BM 

n nony~eune peaynhTBTOB na sKpaue ocunnnorpacjla. 

0porpaMM8 COCTOIIT H3 OCHOBHOU ~aCTH - rrporpaMMbl pac~eTa CHCTB

Mbl TpaHCITOpTHpOBKH ny'IKB, llO.QllpOrpaMM tpopMHpQBBHIIH H306pamBHHH HB 

.QHCITilBB II pa60Tbl C HIIM 1 B TBK)KB ITO.QITporpaMMbi, y'IIITbiBB!OIUBH BHyTpBHHIIB 

CBH3H napaMBTpOB CIICTBMbl l HBllpHMBp, CIIMMBTpii'If!blB napal\.WTpbl Hllll ycno

BIIH ITOCTBHOBKH 911BMBHTOB). 

2. OcuosuaH nporpaMMa 

EnoK-cxeMa nporpaMMbi npeacTasneHa ua piic. 1. lleuTpanbHaH ~·e 
~acTh - nporpaMMa JlllH Bhr~IIcneHIIH MaTpnu nonnoro npeo6paaosannst sne

MBHTOB CHCTBMbl 1 TBKHX KBK OTKITOHH!OIUHB MarJIHTbi 1 KBB.Qpynonbllb!B 11IIJI3bl 

II .QITHHbl .QpeilcjJOB. OonHBH M8Tpnua CIICTBMbl nony~aBTCH nepeMf!O)KBf!HBM MBT

piiU OT.QBITbHbiX 9ITBMBHTOB. 3aiTOITHBHIIB IICXO.QHOH MaTpiiUbl OllpBJlBITHBTCR 

CBOHCTBBMII HB~BnhJIOrO ITy~KBo 3a.Qa~a HBXO)KJlBHIIH ~OKyCa l!ITII KpOCCOBepa 

HB KOHUB CIICTB¥bl pBIUBBTCH IITB~BUIIOJIHb!M CITOC060M ITpii II3MB?BHHH .QBYX 

napaMBTpOB CIICTBMblo '-fiiCITO HTBpBUIIOHHbiX UIIKilOB orpBHII~IIBBBTCH .QOCTII

mBHIIBM H"ymHoil TO'IHOCTl! IInH aa.uaHHhiM MaKCIIManhHbiM ~IIcnoM maroa MAX. 
i 

0pii pBIUBHIIII 3BJlB~ ITpOBOJlKII ny~Ka ~epe3 II3BBCTHYIO CIICTBMY IITepauiiDH-

HBH 'IBCTh nporpaMMbl HB HCllOITh3YBTCH 1 MAX = 0. 1:3BO.Q IICXO.QHblX ABHHbiX1 

Bb!BB.QBHIIB peaynhTBTOB C~BTB HB llB~BTh1 a TBKme Bbl30B llOJliTpOrpaMMhl 

KOHUBHTpiipyeTCH B OTABIThHbiX ~aCTHX nporpaMMplo CymecTBBHHyiO ponb 

IIrpaeT ~acTh no.uroTOBKII pacnpe.ueneunil Mar~IITHoro nonH n ero nepBbiJ.C 

asyx nponaBoAHhrx s cny~ae. pac~eTa KpaeBJoiX noneii:. nanee noapo6uo 

o6cym)laiOTC5I OTJlBflhHhlB ~8CTll OCHOBHOii: nporpaMMbi. 

4 

l 
I 
I 

I 
.j 

I 

BBO.It 
HB'IBJII.HiiX )taHH!iX 

c neJ14>oKapT 

' 

Pnc. 1. EnoK-cxeMa nporpaMMhi. 
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CIICTBMhlj 

1X Haq~nbHoro·nyqKa; 

qrrBaioiUIIX rrnrr ¢oKyc rrep-

COHUB CIICTBMhl C yqeTOM 

ocTH HaqanbHoro ¢aaoBoro 

HaarnoM ann perneHHH paa

·.ncTBeHHDil pa6oTe C 3BM 

a. 

)DrpaMMbl pacqeTa CHCTe

IpQB8liHH H306p8lliBHIHI H8 

yqHThlBBIDIIIBH ~HyTpBHHHB 

HhiB rrapaMeTphi rrnu ycno-

pnc·. 1. lleaTpanoHast 9'e 
roro rrpeo6pa3oBBHHH ane

rhi, KBa.opyrronbHhie niiH3bi 

lBTCH IIepeMI!OlKBI!HBM MaT

H MaTpHUhl orrpe.oenneTCH 

IH ¢oKy6a rrnu KpoccoBepa 

o60M IIpi! II3MB?BHHH .llBYX 

>B orpaHIIqiiBaeTCH .llOCTII• 

bHhiM qncnoM rnaroB MAX. 

rHY;ID CIICTeMy IITepaUIIOII

), BBO.ll IICXO.llHhiX · .ll8HHhiX! 

.llie Bhi~oB rro.orrporpaMMbi 

MJ:>I, CymecTBeHnyro ponb 

r~oro . IIOfiH II ero rrepBhiX 

rronefi. nanee no.opo6no 

paMMbl, 

I 
I. 

'! 

BBO.Il 
H8'18JII>Hio!X ,llaHHioiX 

c oepif>OKapT 

Pnc. l, EnoK-cxeMa nporpaMMbi, 
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2.1. 3neMeHThl HOHOOllTli'I8CKOH CHCT8Mhl 

Ilpn pac'IeTaX liCllO.Ilh30BB.I18Cb MaTpli'IHBH · TeopHH, npe)lCT8B.I18HH8H 

B /5/ •. Ha puc. 2 li306pa}J<eHa KpliBO.IlliH8HH85I CliCTeMa KOOpJlliHaT, KOTopag 

BBOJlll.I18Cb B COOTBeTCTBlili C 8TOH pa60TOH, flo TeopHli BTOporo llOpHJlK8 

MaTpnua aneMeHTa npeoopa3yeT !pa30Bhie KoopJlHHBThi qacTnu cneayromuM 

o6pa3oM: 

z e"' s"' o o q"'1 q "' 2 q "'3 q ,.4 o o o o o o Zo 

z' lie' s' o o .· ' '. ' ' o o o o o o 
% % qzJ q z2 _q zr q%4 

X 0 ex SIC D 0 0 - 0 qxl qX2 qXJ q X4 q X5 qX6 0 

x' llo 0 e' S D' 0 0 0 q' q' q' ,q' q' q' llx' 
X X 

0 0 0 0 0 0 0 

z 0 0 0 0 0 0 

zx ',. I 0 0 0 0 0 0 

'x 

2 z 

zz' 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 _0 

z
12

11 0 0 0 0 0 0 

0 

0 

0 

0 

z 2 llo 0 o·o 0 0 0 

xx' II 0 0 0 0 0 0 0 

x' 211 0 0 0 0 0 0 0 

X] X2 XJ X4 X5 X6 

0 0 0 0 0 0 0 

0 0 0 0. 0 0 0 

>.: 

0.-- 0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 1 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

00 

Zo X o 

z 0 x~ 

Z' X 
0 0 

2 
zo 

¥z z' 
0 0 

'2 
zo 

2 
Xo 

x x' 
0 0 

, 2 
xo 

3Jl8Cb
1 

z
0 1 

x
0 1 

z 
1 

x - H8'I81IbHhie ll KOHe'IHhie KOOpJlliH8Thl 'I8CTliU COOT_-

BeTCTBeHHO B BepTIIK81IhHOM II ropu30HT81IbHOM HanpaBneHnHx, D D' 

6 

)lncnepcng n ee npon3BOJlHBH,· -z~ , 

Hbie ¢a30Bbl8 yr.llhl 'I8CTUU1 

oT cpeaHero, C • S 

0 = ~p 
p 

C' ,-
' s 

z X~ x' ·- H8'I81 

OTHOCliT8.11bHOe OTK.IlO 

-aneMeHThi . MaTpHUhi m 

li HX llpOH3BOJlHhie, q z q"' ' ·q~ ' q' 
·x 

- HennHeilHhre 

Koa¢¢nuneHThi, xapaKTepn3yromne a¢¢eKThi a6eppauni1 BTDI 

liX npoli3BOJlHhie: 

3neMeHT8Mli B CliCTeMe HB.IlHIOTCH OTK/IOHHJOmUe M8PHli'I 

Hbie nliH3hi n amiHhi apei1¢a. 
. ~ 

p=~ 

Pnc. 2. CncTeMa KoopanHaT, ncnonh3yeMaH B pac'l· 

2.1. 1. OTK.IlOHHromnil MarHHT 

0TK.IlOHHIOmliH MBrHliT B liOHOOllTli'IeCKOH CliCTeMe Xl 

cneJlyromnMn napaMeTpaMn: 

MA(N) = 1 liHJleKc Tuna aneMeHTa l N -HoMep aneMeHTa J 

H8 rnaBHOll TpaeKTOpHH B llOCTOHHHOM BJl01Ib KOOpJlHH8T~ 

~B . . 
Ce Jl.llliHhl B CHCTeMe 6epyTCH B Bbi6p8HHhlX Jl.llH 

eanHnuax, Bee yrnhi B ·paJlHaHax. 
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!CTeMb!. 

Teopnn, npe~cTaBneHHan 

TeMa KOOplll!HBT, KOTOpag 

Teopnn BToporo nopHilKa 

H8Th! '18CTHU cnellyJO!IlliM 

0 Zo 

0 

7 X5 qX6 Xo 

q' q' x' 
X5 X6 

0 0 00 

0 0 zox 0 

X 

0 0 ' zoxo 

0 0 z ' X 
0 0 

0 0 
2 

zo 

0 0 ~z z' 
0 0 

0 0 '2 zo 

0 0 ·xo2 

0 x.x' 
0 0 

0 
' 2 X 
0. 

KOOpllliH8Thl "'8CTHU COOT-

:anpaBneHl!HX, 0 0' 

' )lllC!IepCHH ll ee !IpOH3BOilH8H 1 Z 0 1 Z 
, 

' X 

Hbie !jlaSOBbie yrnhi '!8CTHU, 

oT cpenHero, C S 

II !IX !IpOII3BOilHhle, qz 

o=~ 
p ,. 

C', S 

- OTHOCl!TenhH08 OTKnOH8Hl!e l!Mllynhca 

-aneMeHThl MaTpliUhl nepBOPO !IOpHDK8 

q' 
X 

- HennHeAHhle a5eppaunoHHhle 

Koa!jl¢nuneHThi, xapaKTepHSYJO!IlHe a¢¢eKThi a5eppaunA BToporo nop,nllKa n 

HX !IpOH3BOilHhie: 

3n8M8HT8Ml! B Cl!CTeMe HBnHJOTCH OTKnOHHIOIUUe M8PHI!Thl 1 KB81lpynonh-

Hhl8 nHH3hi n nnHHhi npeii!jla, 

f=h 

Pl!c, 2, CncTeMa KDOPill!HaT, ncnonhsyeMan B pacqeTax. 

2,1,}, 0TKnOHH!OWlill M8PHHT 

0TKnOHHJO!Ill!ll M8PHHT B HOHOO!ITH'!eCKOA CHCTeMe xapaKTepnsyeTCH 

cneayJO!IlHMH napaMeTBBMH: 

MA(N) = 1 - l!HileKc Tl!na aneMeHTa N -HoMep aneMeHTa); B(N} - JlnH-

H8 rnaBHOfi TpaeKTOpHI! B !IOCTOHHHOM BDOnh KOOpDHHBT?I s none )U 

x/ 
Bee llnHHhl B cncTeMe 5epyTcn B Bhl5paHHhlX tinn ~aHHOil sanaqn 

e)lHHRuax, Bee yrnhi B pa~naHax. 
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1 
CH = h = p - BemPIHHa, xapaKTepHayromaSI MarHHrHoe none ( p - pallHyc 

ah 
rnaBHoii: TpaeKTOpHII); · CK = k = a-;;- - nepBaSI npo1I3BOilHaSI MarHIITHoro 

nonSI B panHanhHOM HanpaBneHIIM; CR 
a2 h 

--a;-r - BTOpaSI npOM3BOilH8SI = r = 

MarHMTHOrO nonSI no paJ]HanhHOll KOOpllMHaTe. 

llepeqHcneHHbie napaMeTpbi ITOnHOCThiO xapaKTepH3YIOT sneMeHT C ITOCTO

SIHHbiM BllOnh KOOplliiHaTbl s noneM. 3neMeHTbl MaTpiiUbl nepBOrO nopSIIlK8 

B o6eiiX nnocKoCTSIX YllOBneTBopHIOT cnellyiOIIIIIM llii~~epeHuiianhHbiM ypaB-

HeHIISIM 

IIpH 

C" + kC = O; 
% 

S" 
% 

% 

+ kS = O; 
% 

C(O} 

C(O) 

C" - ( k - ..1.) C = 0; 
" 2 " • p 

S"- (k- }_)S = 0 
" p 2 " 

l, ·C(O}=O 

0, S'(O} = I. 

( 2) 

B nporpaMMe HcnonhayeTCSI aHanHTnqecKoe perneHne STHX ypaBHeHnii:. B cny

qae ITOnH, II3MeHSIIOIIIerOCSI BllOnh KOOpllHIIaTbl S 1 BenMqiiHbl h 1 k 1 r 

-....gBnSIIOTCSI cflyHKUHSIMII OT nyTII S 1 II TOrlla M8TpiiUbl nepBoro nopSIJ]Ka B 

nporpaMMe H8XOIJSITCSI qncneHHbiM perneHlleM J]mpcflepeHUll8nhHbiX ypaBHeHHii: l2} •. 

YneHbi MaTpMUbi BToporo nopSIIlKa, T.e. HeniiHeii:Hbie a5eppauMoHHbie 

KOa¢tPllUlleHTbl q . ll q . , a T8K)Ke HX ITpOll3BOilHbie paccqMTbiBaiOTCSI ny-
zz XJ · 

TeM IIHTerpMpOB8HllSI cnellyiOUlHX ypaBHeHnii:: 

s s 

q xi= S" f C" fxida - C"f S" [" 1 da 
0 0 

s s 

qzi = Szf Czfzida- Czf Szfzida 
0 

q'. = S' /c f .da 
XI X O X XI 

,q' 
zi 

, s 

s% J c% fzida 
0 

0 

c, r·s f . da 
X ·

0 
X XI 

c' /s f .da. 
%• % %1 

0 

8 

( 3) 

; ) 

) 

! 

( 

PemeHIIe sTIIX IIHTerpanoB npo1I3BOiliiTCSI no M~Tony 

9TOrO B. KaqecTBe HCXOilHbiX ll8HHbiX BBOJ]IITCSI qgcno maroB 

qepea napaMeTp· NE(N) , pa~Hoe qHcny maroB npM pemeHMH 

HbiX ypaBHeHMii: ( 2). BenMq~Hbi nonSI II ero nepBoii: M BTopoii: 

Ka:nrnoM mare paccqMTbiBaroTc~ B Haqane nporpaMMbi ( 6noK-J 

HbiX nnSI nomr) II aanoMIIHaroTCSI B MacciiBe FORM ( N N 

N S .-HoMep ·mara ( aneMeHT HaqMHaeTcSI · c N S = 2), a 

piiayeT paaMemeHIIe pacnpeneneHIISI nonSI II ero .nepBbi~ llB~ 

B MaCCMBe. llnSI pacqeTa aneMeHTa HCITOnh3YIOTCSI qaCTM MB.CC 

ByromMe MnM N N = 8, 10, 12, MnM N N = 9, 11, 13 llnSI pac: 

M ero nepBbiX ll.BYX ITpOII3BOilHbiX BllOnh rnaBHOii: TpaeKTOpMH, 

Ha · HaqanhHYIO BenHqHHy, ecnii N E ( N) nono)KHTenhHo H Ha Kc 

Hy, ecnii N E( N) oTpHuaTenhHO. 

2.1. 2. KBanpynonhHaSI niiH3a II llJliiHa npeii:¢a 

KBallpynonhHaSI nMH3a He naeT a6eppauMii: BToporo nc 

!JPH .pacqeTax MCrronhayeTcH. MaTpiiqHaSI TeopiiH nepBoro no 

nonhH8H nnHaa xapaKTepiiayeTCH cnellyiOUliiMII napaMeTpaM~ 

MA (N) = 3 - IIHileKC aneMeHTa, 

HbiM BllOnh oceBoii: TpaeKTopnH noneM; 

aH 

B(N) - lln~ma m 
e aH 

CK=k=- -. 
Po ax 

cM·nbi niiH3bi , dX = g - rpaJ]HeHT MarHllTHoro nonH, k [M -l 
. llonO)KHTenhHblll 3H8K. 03HaqaeT cfloKyCIIpOBKY B Bep.TIIKanhHC 

llnSI xapaKTepllCTllKI_I TOHKOii: nMH3bi MnH . Kp8SI MarHHTa 

Boro nopSIJ]Ka BBOJ]IITCSI napaMeTp A ( N) - CMna nMH3b~. n'n 
1 

A ( N )= T , rne f - ¢oKycHoe paccToSIHMe, · nnH KpaSI MarH 

rile a - yron BXOil8 Mnll BbiXOila 'iaCTHU ( CM. pRe. 3) • 
0 . . 

llpeii¢ xapaKTepiiayeTcSI TOnhKo nniiHOii. B(N j' Me 

aneMeHTaMH , N A ( N) = 2. 

g 



HHTHoe none ( p - pannyc 

I npOH3BOAHaH MarHHTHOrO 

h 
2 - BTOpag npOH3BOAHaH 

:epnayroT. ·aneMeHT c nocTo

MaTpHUhl nepBOrO nopHAKa 

nn~~epeaunanbHhlM ypaB-

( 2) 

::~e .sTnx ypaBaeanit. B cny-

• BenH'IHHbl h , k r 

TpHUbl nepBOrO llOpHAKa B 

peaunanbHhlX ypaBaeanitl2)~. 

!nnaeitHbie a6eppaunoHHbie 

ClHbie paCC'IHTbiBaiOTCH ny-

( 3) 

'i 
j. 

t 

Pemeane aTnx naTerpanoB npon3BOAHTCH no MeTony CnMncoaa. ,nnH 

STOrO B.KatJeCTBe HCXOAHbiX AaHHb!X BBOAHTCH 'IHCnO maroB llHTerpnpoBaHHH 

qepea napaMeTp· NE ( N) , paBaoe qncny maroB npn pememm nn¢¢epeaunanb

HbiX ypaBaeanii ( 2). Benn'lllHbi nonH n ero nepBoit n BTopoit nponaBDAHbiX aa 

Ka)KAOM mare pacctJHTbiBaroTc~ B aaqane nporpaMMbi ( 6noK-nonroToBKa llBH-

HbiX JlnH nonH) n aanoMnaaroTcH B MaccnBe FORM ( N N N S ) , rile 

N S -HOMep ·mara ( sneMeHT aaqnaaeTcSI c N S = 2), a N N xapaKTe-

pnayeT paaMemeane pacnpeJleneHHSI nonH n ero nepBbiJ5. llBYX npon3BDilHbiX 

B MaCCHBe, nnH pactJeTa sneMeHTa llCITOnb3YIOTCH tJaCTII MaCCIIBa 1 COOTBeTCT

By!Omlle nnn N N = 8, 10, 12, nnn N N = 9, 11, 13 JlnSI pacnpeJleneHnH nonH 

ll ero nepBbiX JlByX npOll3BOJlHb!X BJlOnb f'naBHOH TpaeKTOpllll 1 HOpMIIpOBaHHbiX 

aa aaqanbHyro Bennqnay, ec1m N E ( N) nono)KnTenbHO n aa Koaeqayro Bennqn

Hy, ecnn N E(N) oTpnuaTenbHD. 

2.1. 2. KBa.opynonbHaSI nna3a n .omma .opefi¢a 

KBaJlpynonbHaSI nHH3a ae .oaeT a6eppaunii BToporo nopHJlKa, noaTo~ 

~pn .pacqeTax ncnonb3yeTcSI. MaTpH'IHaSI TeopnSI nepBoro nopSIJlKa. KBaJlpy

nonbHaSI nnH3a xapaKTepn3yeTCSI cneJlyromnMn napaMeTpaMn: 

M A ( N) = 3 - HHJleKc sneMeHTa, B ( N) - Jlnnaa nnH3bi c nocToHH-
e a}/ 

HbiM Bllonb oceBoii TpaeKTopnn non eM; CK = k =- -- - xapaKTepncTHKa 

al/ Po ax - g [ Krc/cM] 
cn·nbl nHH3bl 1 dX = g - rpaJlH8HT MarHIITHOrO nonH, k [M l = 3 p [rsB/C] 

0 

llono)KnTenbHhlii 3HaK·o3aaqaeT ¢oKycnpoBKY B BepTnKanbHOM aanpaBneann. 

nnSI xapaKTepHCTHK~ TOHKOH nHH3bl Hnll Kpag MarHHTa B pacqeTax nep

BOrO nopSIJlKa BBOilHTCH napaMeTp A ( N) - cnna nnH3bi. nnSI TOHKofi nnH3bi 

1 
A(N )=T , rile f - ¢oKycaoe paccTOSIHne, JlnSI KpaSI MaranTa A(N)= tga

0 

rile - yron BXOJl8 nnn BbiXOJlS tJaCTllU ( CM, pllC, 3), 

npeii¢ xapaKTepH3yeTCSI TOnbKO JlnHHOfi B ( N) Me:lK.oy . coce.oanMn 

aneMeaTaMn , N A ( N) = 2. 
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2.2. nonroTOBKa naHHhiX nmi MarHnTaoro rromi 

llnSI pacqe~a M8I'HllTHhlX sneMeHTOB 110 Teopnn BTOporo nopSIJlK8 

aeo6xonnMo 3HaTh pacrrpeneneane KpaeBoro rrong Bnonh rnaBHofi TpaeKTopnn, 

a TaK*e pacrrpeneneane ero rrepBofi n BTopofi rrponaBonaofi no pannan&Hofi 

KOOpllllHaTe. Ecnn TaKHe pacrrpeneneHHH ll3BeCTHhl1 OHll BBOllHTCSI B rrporpaM-

My M8CCllBOM FORM NN NS ), {rne NN = 1, 2, 3) B mo6ofi 

rrocneJloBaTen&HocTn. KpoMe Toro B rrporpaMMe aano*eHa B03MO*HOCTb pacqeTa 

rnaBHOH TpaeKTOpHH B, KpaeBOM none, M8I'HHTHOI'O IIOnH BllOnb rnaBHOH TpaeKTOpHH 

ll ero rrepBOH ll BTOpofi IIpOll3BOllHOH 110 ll3~eCTHOMy pacrrpeneneHHID KpaeBO

I'O rrong B nnocKocTn, rreprreannKynSipHofi Kparo MaranTa. flpn aToM B 

rraMHTb MO*Ho BBonnT& cpaay no Tpex paannqHhiX pacrrpeneneHifH MaranT

Horo IIOmi B BHne qncnOBbiX M8CCHBOB, Haqngag C M8KCRMan&HOH BennqHHhlo 

Pacrrpeneneane KpaeBoro rrong n ero rrepBbie_ nBe rrponaBOllHhie B rrporpaMMe 

xapaKTepnayroTCSI ycnoBHhiMn qncnaMn MH ( N) MK(N} 

oaaaqaromnMn, na KaKou KonoHKn nByMepaoro MaccnBa FORM 

MR(N) 

NN,NS 

6epyTcH naHHbie nnH rrocnenyromnx~pacqeToB. Pacrrpeneneane naHHhiX B Mac-

en Be FORM { N N • N s ) . ocymecTBnSieTCSI cneilyromnM o6paaoM: 

N N = I, 2, 3 - qacT& MaccnBa, rrpenaaaaaqeaaag nnH pacrrpeneneHHSI Kpae-

Boro rronH B rrnocKocTn, rreprreannKynSipaofi Kparo MaranTa; N N 8, 9 -

paccqnTaHHOe pacrrpeneneane rronSI Bnon& rnaBHOH TpaeKTopnn .; N N = 10, 

11 - rrepBaH rrponaBonaasi Bnon& rnaBHoit TpaeKTopnn; N N = 12, 13 - BTo

pag IIpOll3BOllH8SI BllOnb rnaBHOH TpaeKTOpnn. 

Ha pnc. 3 rroKaaaHhi npyrne Ba*Hhie napaMeTphi KpaeBoro nong~ 

B(N)- nnnaa Kp(ieBoro rronSI; ALFAO - yron Bxona' nnn Bhrxona qacTnu 

1 
B MarHHTe; XK = R - Bennqnaa, xapaKTepnayromaSI aaKpyrneane Kpag rro-

moca MaranTa, R pannyc aaKpyrneanH: CHIS - rrapaMeTp, orrpenenSI-

romnfi nnnay rrepexonHofi o6nacTn Me*ny· MarHnToM n KpaeBbiM rroneM. 

10 

'!

J 
IJ 
~·1 

,! 
j 
l' 
,I 
I 
\ 
I 

} t 
' 

t 
f 
I 

I 
-~ 

J 
~· 

1 
\ 

\1 ,, 
I 

I 
r· 

oo.nacm 
Kpae6o2o nG 

.;, 

2.3 •.. 11TepaunoHHhiH npouecc B npo:rpaMMe 

B rrporpaMMe SYS2 aano*eaa B03MO*HOCTb pemeHJ 

COBBHHSI IIapaMeTpOB CllCTeMbl ll rryitKa npn IIOCT8HOBKe Cll 

6oBaanfi: orrpe.tieneanSI · ¢oKyca · nnn Kpoccoi:lepa aa Koaue c1 

6biX CBOHCTB8X gaqanbHOr'O rryqKa. 3anaqa .CBOJlllTCSI K pe 

llBYX ypaBHeHllH C _llByMSI HenaBeCTHbiMH llTepaUllOHHhiM MeTI 

anaaunn nTepaunoHaoro rrpouecca aeo6xonnMo BBeCTH cneny~ 
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!THOI'O nOIISl -

Teopnn BTopo~o nopH.nKa 

BnOIIb rnaBHOfi TpaeKTOpHH 1 

pOH3BOnHOfi ITO pannanbHOfi 

.1 OHH BBOnSITCSI B nporpaM

NN = 1, 2, 3) B mo6on 

D)K9H8 BO~MO)KHOCTb paC'IeTa 

11SI BnDIIb-I'II8BHDfi TpaeKTOpHH 

tMy pacnpeneneanro KpaeBo

ro M8I'HHT8, Dpn STOM B 

biX pacnpeneneH!ffi Mal'HHT

c M8KCHM81IbHOfi B91IH'IHHb!, 

nponaBonHbie B nporpaMMe 

MK(N) M R(N) 

ccnBa FORM NN,NS 

:npeneneane naHHbiX B Mac

:H cneilyromnM o6paaoM: 

11 nn11 pacnpeneneanH Kpae

> Mai'HHTa; N N 8, 9 -

tfi TpaeKTopnn .; N N = 10, 

·opnn; N N = 12, 13 - BTO-

paMeTpbi Kpaesoro non.s~: 

.Bxo.na' nnn BbiXo.na '18CTHU 

EOIUaSI aaKpyrneane Kpag no-

'S - napaMeTp, onpenenH-

>M n KpaeBbiM noneM. 

orJ.nacmb 
Kpae6ozo nonfl 

.. ' 

2,3. 11TepaunoHHbifi npouecc B nporpaMMe 

B nporpaMMe SYS 2 aano)KeHa B03MD)KHOCTb pemean.s~ aanaq corna-

COB8HHS! napaMeTpOB CHCT9Mbl H ny'IK8 .npH nOCT8HOBK9 cneuHallbHbiX Tpe-

6oBaHnfi:' onpe.neneHnH · ¢oKyca nnn Kpocco:Bepa: aa i<oaue cncTeMbt npn riro-
6l.xx CBOfiCTBaX H8'181IbHOr'O ny'IKa, 3a,naqa. CBO.!lHTCSl K pe1II9HHIO CHCT9Mbl 

.!lBYX ypaBH9HHfi C .!lBYMli H9H3B9CTHbiMH HTepaUHOHHbiM MeTonoM, ,Uim opra

HH38UHII nTepaunoaaoro npouecca aeo6xonnMo BBecTn cnenyromne napaMeTpbi: 

11 
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LA , LB - HoMepa aneMeHToB, napaMeTpbi CK KOTOpbiX aapbnpyroTcH npn 

HTepannn; CK \ LA··- J, CK \ LB 1 - HaqanbHhi~ :3Ha'leHHH aTnx napaMeT

poa; DEET - HHTepaan H3MeHeHHH aTnx napaMeTpoB npu nTepaunu; 

EPS - Tpe6yeMaH TO'IHOCTb HTepannn; MAX - orpaHH'leHne qncna nTepa-

UllOHHbiX UllKJIOBi WUFOK - YCJIOBHOe 'lllC.110 1 COOTBeTCTByromee pa3HbiM 

3aJla'IaM: npeo6pa30BaHHIO B ¢oKyc WUFOK = 0 , a Kpoccoaep WU FOK 

-nro6oe qucno. 

2.4. Ha'IanbHbie napaMeTpbi rry'IKa. Pe3ynhTaTbi pac'leToB 

nnSI paC'IeTOB napaMeTpOB IIy'IKa B CllCTeMe BBOAHTCH Ha'IaJibHbie 

JlaHHbie: 

ROZ , ROX - aepTnKaJibHbiH n ropn3DHTanhHbiii aMHTTaHc (nnomallb annnn

ca, JleneHHaH Ha rr 1; · ZA , XA - Ha'IanbHhiH nonypa3Mep nyqKa B aepTn-

KaJibHOM II rOpll30HTa.1IbHOM HarrpaaneHHlli 

yrnoaoii pa3Mep ny'IKa. 

ZAA XAA - MaKcnManhHhiii 

J1CXOJlH ll3 8TllX napaMeTpOB 1 Bbi'IllCJIHeM paCCTOHHHH JlO Ha'IaJibHOI'O 

KpOCCOBepa IIY'IK8 1 B COOTBeTCTBHH C KOTOpb!MH 38IIOJIHHeTCH H8'18.1IbH8H MaT

pnna cncTeMbi~ 

B rrporpaMMe ecTb Bo3MOlKHOCTb Bbi'IHCJIHTb pacrrpeJleneHne 'IaCTHn Ha 

KOHne CllCTeMbl C y'IeTOM a6eppanHH BTOpOrO IIOpHJlKa. nnH 8TOI'O BBOJlHTCH 

pa3Mepbl IIJIOCKOCTll1 Ha KOTOpyro IIpoenupyeTCH IIY'IOK Ha KOHne CllCTeMbl 

ZAK - BbiCOTa \ ocb Z 1 , XAK - IUHpnHa t ocb X ) • 

Ha rre'IaTb BbiBOJlHTCH: 

1) cnncoK Ha'IaJihHbiX napaMeTpoB aneMeHTOB cncTeMbi MA , B , CH 

MH , CK , MK , CR. , MR , NE , A ; 2) Maccua FORM 

( NN , NS ) ; 3) nH!fJopMaunH o npouecce uTepannn; 4) MaTpnua cncTeMbii 

5) KoopmiHaTbi orn6aromeii ny'IKa rrocne KalK)loro aneMeHTa; 6) pacnpeJlene-

HUe 'IaCTllU Ha·IIJIOCKOCTll ZAK , XAK ; 7) pacnpeJleneaue nnoTHOCTll 

'IaCTllU BJl0.1Ib KOOpJlllH8Tbl X ; 8) npn 3aJlaHnn MAX= 0 Ha ne'IaTb KpoMe 

t I-:-7) BbiBOJlSITCSI MaTpHUbi acex aneMeHTOB, a npu MAX =1 

CBSI3aHHblii C IIOJli'OTOBKOii .QaHHbiX _ JlJISI paC'IeTa aneMeHTa. 

MaCCltB 0 

12 

3~ 11CII0.1Ib30BaHHe AHCII.11851 CO CBeTOBbiM KapaH.Q 

K 3BM, cnc-1604A, JlJIH KOTopoii HallllCaHa paccMaT 

paMMa pac'IeTa uoaoonTn'IeCKHX cncTeM, -a· HaCTOSimee !3P 

pa3pa60T8HHblii :B QJ15JJ1 JlllCIIJiefi CO CBSTOBbJM KapaHll81UOM 1 

neil nMeeT pa3BHToe MaTeMaTnqecKoe o6ecneqeane, 'ITO nc 

TaTO'IHO KOpOTKllii CpOK pa3pa6oTaTb MSTOllllKy ll HaliUCa 

nporpaMMhi, aeo6xoJlHMbie JlJIH peanu3auun pelKnMa onepaTJ 

JlSHCTBllSI '18.1IOBeKa · C OCHOBHOfi paC'ISTHOii nporpaMMOii. 

Ha'l8.1IbHbl8 Jl8HHbJe BBOJlHTCSI C rrep!fJoKapT II BbiJl8!0TCH 

.118H B BH)le CIIllCKa rrepeMeHHblX llJI_ll Ta6nnn MaCCHBOB •. 'i:30.1Iblll 

HbiX napaMeTpOB He II03BOJIH8T BbJCB8'illBaTb -HX Ha_· 8KpaHe. BC 

0JlH8KO H8Jilll{lle CBSTOBbJX K.118Blllll 1 BbiCB8'lllB88MbiX BHH3Y 8K 

·C IIOMOIUb!O CBeTOBOI'O Kap8HJlaiUa . .118I'KO Uepei!Tll K ll306palK 

rpynrrhi napaMeTpoa. 

Opu yKa3aHHH cBeTOBbiM KapaHJlaiUOM Ha .KnaBHIUY D. 

JlllCIIJieH ¢opMnpyeTCH ll306palKeHH8 _CIIllCKa Ha'IaJibHbiX _nap 

a TaKlKe pSIJl nepeMeHHbiX 0 OIIp8Jl8.1IHIOIUllX H8'18.1IbHbi8 ycno 

unoHHoro nponecca t pitc. 4). Bbi6op KJiaBHIU ELM , GRD 

BOJIHST nepei!Tll K H86.1IIO)leHH!O COJleplKHMOI'O MaCCllBOB0 OIIl 

!fJnrypanirro u aa'laJihHhie xapaKTepncTHKll cncTeMbi TpaHcnor: 

6a n 66). 

YTo6bi H3MeHHTb- aeKoTopbifi nap.aMeTp, JlOCTaTO'IHO yK 

KapaHJlaiUOM Ha ero .;mcneHaoe H300paJKeaue 'aa aKpaae,: B 1 

Ha nyJibTOByiO~IIHIUYIUY!O. M8IUHH~Y· 6y)leT BbiJlaH 3~fiP.c!C ~~a Bl 

'18HllH B~I6p~HHOI'O napaM~Tpa. Docne 38BepiUeHHH BBoaa (IIf 
' - . . 

IUS HUH SIBJIHSTCSI HalK8Tll8, KJiaBUnlll • B03BpaT KapeTKll") . C' 
:_ . ~ ., . . ' . ' . . . : ' . . 

napaMeTpa B naMHTH· II H8 8Kpaae .. 38M8li188TCH HOBbiM 3H8'l 

K pacqeTy 6cymecT~nHexcsi Bbi6opoM ~a~;r~aoft KnaBHIUH - Ri 

PacqeT no ocHOBHOii hporpaMMe npo.nonJKaeTCH oKo. 

3aTeM npoll3B~-Ji~:r'~H ··pacile·q~;K~ Ii~ny'IeHHhiX p~3;nb;a;o~ 
•< '·' ' ... · . ' . -•..... ,.. . -

paHHTb BOSMOlKHOCTb 'ux nocneJlyiOmel:'o JlElTaJihHOI'O. aHaJIU: 

JlllCIIl;ISH BbiCBS'IllBa!OTCH OI'U68IOIUlle IIY.'JK8 B BepTUK8.1IhHOI 
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KOTOpb!X BapbHpy!OTCSI npH 

I~ 3H8:'19HHSI 9THX napaMeT

apaMeTpOB npn nTepaunn; 

orpaHH:'IeHne qncna nTepa

, COOTB9TCTBYIOIU99 pa3HblM 

, a KpoccoBep WU FOK 

llbTBTbl pacqeTOB 

aMHTTBHC (nnomaah annnn

wnypaaMep, nyqKa B BepTn

XAA - MaKCHManhHhifi 

pacCTOSIHHSI ao H8:'18nhHOI'O 

anonHSI9TCSI HaqanbHBSI MBT-

, pacnpeaeneHne qacTHU Ha 

)SiaKa. nnSI 9TOI'O BBOaSITCSI 

ny:'IOK Ha KOHUe CHCTeMhl 

b X }. 

TeMbl 'MA B 

A ,; 2) 'MaCCHB 

CH 
FORM 

:nn; . 4) MaTpHUB CHCTeMhi; 

aneMeHTa; 6) pacnpeaene

pacnpeaeneHne nnoTHocTn 

MAX= 0 l!a neTJaTh KpoMe 

npn ·:MAX =.,1 . . - MaccnB, 

~ aneMeHTa. 

3, HcnonbsoBaHne nncnneg co caeTOBbiM KapaHnamoM 

K 3BM. CnC-1604A, nnSI KOTOpofi HallHCaHa paccMaTpHBaeMaSI npor

paMMa paCTJeTa HOHOOOTH'IJ9CKHX CHCTeM, B. HaCTOHIUee BpeMSI nonKniOTJeH 

paapa6oTaHHhifi ·B OH.HH nncnnefi co cBeTOBhiM_ KapaHaamoM /6/, . 3ToT ancn

nefi nMeeT paaBnToe MaTeMaTnqecKoe o6ecneTJeHne, :'ITO noaBonnno B noc

TaToTJHO KopoTKnfi cpoK paspa6oTaTb MeTonnKy n HanncaTb nncnnefiHhle 

nporpaMMhi, Heo6xonHMhie nnSI peannaaunn pe)KHMa onepaTnBHoro BaanMo

neficTBHSI TJenoBeKa C OCHOBHOfi pacqeTHOfi nporpaMMOil:, 

HaqanbHbie aaHHbie BBOOSITCSI C nep<jJOKapT H Bhiaa!OTCSI Ha, 9KpaH ancn

neSI B Bnae cnncKa nepeMeHHhiX nn_n Ta6nnu MaccnBoB. Eonb!lloe qncno ncxoa

HhiX napaMeTpOB He ll03BOnSieT BbiCB9:'1HBaTb HX HB.._ 9KpaHe BCe oaHOBpeMeHHO, 

0aHaKO Hannqne CBeTOB~IX KnaBHlll, Bb!CBe'IJHBaeMblX BHH3Y 9Kp8Ha, il03BOnSieT 

-c noMoiUhiO cBeToBoro KapaHna!lla_nerKo nepefiTn K nao6pa)KeHnro Tpe6yeMofi 

rpynnhi napaMeTpoB. 

Tipn yKaaaHHH cBeTOBhiM KapaHaamoM Ha .KnaBH!lly DATA Ha aKpaHe 

nncnneSI <jlopMnpyeTcSI nao6pa)KeHne cnncKa HaqanhHhiX napaMeTpoB nyTJKa, 

a TaK)Ke pSin nepeMeHHhiX, onpenenHromnx HaqanhHhre ycnoBnSI nnSI nTepa

unoHHoro npouecca ( pnc. 4}. Bbx6op KnaBHIU ELM GRD n FLD noa

BonSieT nepefiTH K Ha6niOaeHHIO coaep)KHMOI'O M8CCHBOB, OilHCb!B810liUiX KOH

<jlnrypaUHIO R HBTJanhHbie xapaKTepHCTHKH CHCTeMbl Tp8HCnopTHpOBKH ( pnc,5, 

6a n 66}, 

YTo6hr naMeHHTh HeKoTophifi napaMeTp, aocTaToTJHO yKaaaTh cBeTOBhiM 

KapaHaallloM Ha ero .qncneH.Hoe naoopalKeHne 'Ha aKpaue,. B peaynhTaTe TJero 

Ha nynhTOBY~> nillllYlllYIO MalllHHKY 6yneT BhiaaH 3~!Jp_~c ~a BBOa 'HOBOI'O 3H8-

:'19HHSI B~x6paHuoro napaMeTpa. Tiocne aaBep!lleHHSI BBo.iia ( npnaaaKOM aaBep

meHnSI SIBnSieT_CSI H~~aTne, Kn~-BllllM '" B03BpaT 'KapeTKH") CTapoe 3HaTJeHne 

napaMeTpa ~- naMsiTn · n Ha aKpaHe aaMemaeTcSI HOBhiM 3HaTJeuneM. Tiepexon 
,'. . . ' . ' ·, ' 

K pacqeTy ocymecTBnSieTc=SI Bbr6opoM cseToBofi KnaBnmn ·RUN. ,• ·· .. 
PacTJeT no QCHOBHoil: hporpaMMe nponomKaeTCSI oKono. 1,5 MnHyThi, 

..... ' . ·.'' . , - '"'· •'· ,, ' 

3aTeM npon3ao.lin:Y.cSI pacrle.TJaTKa nonyTJeHHhrx peaynhTaToB'. c .. uenbiO cox-
. .; : ' .· . . ' . ; .::.' ,'.' " ' -~ ' . . ,:-·"' 

paHHTh BosMOlKHOCTh 'nx riocnenyiOmero neTanbHoro auannaa; ·· n ua aKpaue 

nncm:reH BbiCBeTJHBaiOTCSI OI'H6a!OIUH9 ilY,:'IKB B BepTHKanhHOM H pannanhHOM 
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Pnc. 4. CnncoK aa'1anbllhrx napaMe'i'poB. ny'!Ka. 

P11l~1'11<11R tiE P1A ~ 111< I1P t'£ 

1 2 -0 -o -0 -(I 21 3 -0 1-D -20 
2 3-D 1 -0 -20 22 3 -0 -0 ..,() 1 

3 3-D-D-D 1 23 3 -0 1 -o 20 
4 3-D 1 -o 20 24 2 -0 -0 -o -o 
5 2-D-D-G -o 25 3 -O>o 1 -0 -20 
6 3-Q 1-Q -20 26 3 -0 -0 -o 1 
7 3 -{) -o -0 1 27 3 -0 1 -o 20 
9 3 ~o 1 -0 20 28 2 ~o -o -o -o 

,; <J 2-Q-Q-Q -o 
10 1 9 10 12 -60 
1l 1-Q-{)-{) <40 
12 1-Q-Q-Q 40 
13 1 9 10 12 60 
14 2-Q-D-Q -o 
1.5 2-{)-Q-Q -o 
16 1 8 10 12 -60 
17 1-{)-{)-{) 40 
18 1 -o -{) -o 40 
1~ 1 8 10 12 60 
2ll 2-{)-Q-{) -o 

FLD gw OAT RU< 

Pnc. 5. HnJleKCbi II '11ICllO waroB IIKTerpnpoBaiiiill Jlllll aneMeJITOB Ka'!allbiiOii 

CIICTeMhi. 

14 

I 04 8 04 

I l.lOOO ~ 21 .3000 0 

2 .lOOO ~ 22 .I~ 0 

3 .I~ ~ 23 • 3000 0 

• .lOOO ~ 24 • 2000 0 

5 .2000 ~ Z5 • 3000 0 

" .lOOO ~ a • 1500 D 

7 .I~ ~ 27 .• 3000 0 

8 .lOOO ~ 28 I. 3000 0 

9 .1000 ~ 

10 .2000 1.0000 

ll .7DIIO 1.0000 

12 .1000 1.0000 

13 • 2000 1.0000 
14 • «100 -o 
15 • «100 0 
116 .aooo -I. 0000 ... .7DIIO -1..-0000 .. _....., -a. 000() 

" .2000 -1.0000 -·- 0 
,_ 

£Uo gt() OAT IIU1 

Pnc. 6. CnncoK aa'!allbllbiX napaMeTpoB ·cncTeMbi: a) Jlllllllbl ·an 
u paJlnychr KpiiBII311hi TpaeKTopnii; 6) napaMeTpbr CK u CR ane 
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JOB ny'!Ka. 
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Pnc. 6. CnncoK na'!anbHhiX napaMeTpoB ·cncTeMbi: a) .QniiHhi 9neMeHTOB 
l! paAHYChi Kpl!BH3Hhi TpaeKTopnn; 6) napaMeTpbi CK H CR 9neMenToB. 
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aarrpaBneanSix;. a :TaK)!<:e pSI!t rrepeMeHHhiX, · xapaKTepnayroumx ¢oKycnpoBKY 

Ha Koaue .cncTe~bi ( pnc~ y>.. Bbr6op cBe;oBofi ~naBii_IIIn IMG rroa~onSieT nocMoT

peTb Benn<J:HHbi' rrapaMeTpoB cncTeMbi n caenaTb. BbiBO!t, o. KoppeK1-aocTn nx 

Bbr6opa ( pnc. 8). 

Ecnn aaanna rrony<J:eHHhlX peaynbTBTOB rroKaaan, 'ITO cnenyeT rrpo

BecTn HOBblfi . paC<J:eT IIpn !tPYI"liX 3H8'19HliSIX llCXO!tHblX. rrapaMeTpOB, TO <J:e

pe3 COOTB9TCTByiOmyro CB9TOByro KnBBHIIIy MO»(HO IIepefiTli K BbiCB9'1liB8HlllO 

TOfi rpyiiiibl IIap~MeTpOB, B KOTOpOfi H900XO!tllMO BbiiiOnHHTb peaaKTHpOB8HHe.. 

B rrpouecce peaaKTHpOB8HliSI IIpn HeOOXO!tHMOCTli.MO~HO BepHyTbCSI K Hao-

nroaeanro peaynbTaToB. paciJeTa c_ rroMombro CBeTOBbiX KnaBniii ENV H IMG • 

TaKHM 00p830M, ncnonb3YSI llllCIInefi CO CB9TOBbiM KapaH)laiiiOM, MO)f{HO, 
. . . ,. . ~ - " . 

Bo-rrepBbiX, BbiiiOnHSITb ___ orrepaTHBHbifi rrpocMoTp n- peaa:KTnpoBaane ncxoaHhiX 
. ' . 

rrapaMeTpoB, a BO-B~OpbiX, aaonroaaTb B yaooaon rpaqmqecKofi !pOpMe pe..., 

aynbT8Thl p8C<J:eTa. 3TO B KOH9'1HOM HTOI"e II03BOnSieT oonee s¢¢eKTHBHO 

ITO cpaBH9HHIO C OObl'IHOfi MeTO!tHKOil llCITOnb30B8Tb OIIblT n Hay<J:HYIO llHTyn

UHIO qenoBeKa H yMelj:bliiHTb 38Tp8Tbl M8WHHHOI"O BpeMeHH H8 rronyqeane 

OKOH'I8TenbHOI"O peaynbT8T8. 
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