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BBeneHHe 

HcKposwe KaMepw BecbMa yno6Ho npHMeHHTb nnH perHcTpauHH penKHX coowTHll, B 

CBH3H C 9THM y}l{e H9CKOnbKO neT HCKpOBhle KaMephl C yctteXOM HCllOnb3yiOTCH B cnO}I{HhiX 

ycTaHOBKaX nnH H3MepeHHH napaMeTpOB llBOJIHhiX H TpOJIHbiX pacceHHHJI nonRpH30BaHHhiX 

'laCTHile 0HH Bhii'OllHhl T9M 1 'ITO : 1 ) HBnHIOTCH ynpaBnReMhiMH npHOOpaMHi 2) MOI'YT pErHC

TpHpOBaTb penKHe coowTHH npH HanH'lHH nosonbHO oonbworo tjloHa, KoTopwll MO}I{HO. nerKo 

HCKniO'lHTb npH oopaOOTKe; 3) perHcTpHpyiOT 'laCTHUhl no;::r oonbWHM TeneCHbiM yrnoM, 

PacCMOTpH,M MHOI'OnnaCTHH'laTyiO HCKpOByiO KaMepy, KOTopaH He HaXOllHTCH B MBI'HHTBOM 

none H BHYTPH KOTOpoll llOM9W6Hbi OllHH BnH H9CKOnbKO pacceHBaTenell. npH paccegHHH 3apg

}l{eHHhiX 'laCTHn BHYTPH KaMepbt Mbi H3MepHeM npoeKnHH yrna pacceHHHH H npocTpaHCTBeu

Hhle KOOpllHH8Thl TO'IKH 1 B KOTOpoJI llpOH30WnO pacceHHHe, 

nocne npensapHTenbHOJI OOpaOOTKH BCeX llaHHbiX Mbl nony'IHM llnH Ka}l{llOI'O Cny'laH 

paCC6HHHH COBOKYllHOCTb yrnOBhiX H npOCTpaHCTBeHHbiX KOOpllHH8T { Xt, ,.,xq)a X 1 nonHOCTbiO 

xapaKTepH3YIOWHX sTOT cny'lall, Cnocoo npenBapHTenbHOll o6pa6oTKH nauuwx, nony'leHHhiX 

H3 H3MepeHHll, uanpHMep, y'leT reoMeTpHH sKcnepHMeHTa,nnH Hac H~ cywecTBeHeu. ByneM 

TOnbKo npennonaraTb, 'ITO HMeeTCH oonbwoe Konuqecrno cnyqaes, Hawa }l{e 3ana'la H3 

oonbworo KOnuqecTBa cnyqaes, Ka}l{llbtll H3 KOTOpbtX onucwsaeTCH KOOpllRHaTaMu. x1 ={~•,: ... ,;q) , 

Hal!TR a*=(a<; , ...... a;)- oneHKH napaMeTpOB a=·(a1 , .. , am) , KOTOphle xapaKTepR3YIOT 

R3y'la9MOe HBneHHe H HX OWHOKH • TaK, HanpuMep, B cnyqae pacceHHRH HyKnouoB ua 

HyKnOHax pe'lb HlleT 00 onpeneneHHH T8KHX B9nH'lHH 0 KaK :nonHpR3aUHH, napaMeTphl TpOJIHo

I'O paCC9SIHHH, KOstjltjlHitHeHTbl CllHHOBhiX KOppenHUHI! H Tello 0Ka3biB89TCH, 'ITO nauny'IWYIO 

OU6HKY C TO'IKH 3peHHH MHHHMyMa u a MO}I{HO nony'lHTb, ecnu aKcnepuMeHTanbHhle nau-

Hbte OOp808TbiBaTb M9TOllOM MaKCHMyMa npaBllOllOllOOHH, KOTOpblll llOllpOOHO paccMOTpeH B 

/1 2 3/ . 
paooTax ' ' • B uacToRwell paooTe ucnonb3oBaH MeTOll MaKCHMyMa npaBnononoouH nnH 

oopaOOTKH pe3ynbT8TOB llOnHpH38UHOHHhiX H3MepeHHII C llOMOWbiO HCKpOBbiX K8Mep, 

2, MeTon MaKcuMyMa npasnonono6HH 

npennonO}I{HM, 'ITO BCe H3MepeHHbl6 cny'laH xi CTaTHCTH'l9CKH He3aBHCHMhl. B 

cnyqae OOpaoOTKH ,llaHHhiX C HCKpOBblX K8Mep 9TO Tpe6oBaHH9 Bb!llOnHeHO, TaK KaK K8}1{llhiJI 

oTnenbHhlll Bbl3hiBaeTcH oTnenbHOll nepBH'lHOI! qa:Tuuell. Bee TaKue qacTHUhl B3aHMHO He3a

BHCHMbl, CTaTHCTH'leCKoe pacnpeneneuHe cnyqaes xi onHCbiBaeTCH tjlyHKnHell pacnpene-

neHHH p( a, x) • BepOHTHOCTb nony'leHHH cnyqag X B aneMeHTe oo'beMa d V npu 3anau-

HhiX a pasHa 3Ha'l6HHIO tjlyHKUHH p (a, X) d V • BepoHTHOCTb nony'leHHH 

CHMhiX cnyqaes xI B o6'beMax d Vi (I =·1, •······· n pasHa npOH3BelleHHIO 
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dP •. L(a)dV1 ···-··· dV0 

r.lle cPYHKilllll 1IpllB.llOIIO.llOI5HH 

L (a) •· :. p ( a, I 1 ) 

1•·1 

Ha~~15onee aepoaTHhiMH aua'leHHHMH aenH'lHH a 

(2.1) 

(2.2) 

SIBnHJOTCH T8KHe HX 3H8'l9HHH 

a* •·( aj , '······• a~ ) 1 II pH KOTOphiX tPYHKIIII!t L (a) .llOCTuraeT caoero MDKCHMyNa, Coaoxyu-

. HOCTh 3THX 3H8'l9HHit uapaMeTpOB H83hiB89M M8KCHMDnloHO B9pOHTHhiM p9W9HHeM, 

npa D .. 00 cPYHKilHH llp8B.llOIIO.llOI5HH L(a) 15y.ll9T 6nH3K8 K raycCOBCKOMy pacupe.lle-

. . /1,2/ K Ill * 
neHBJO , paNep .llOKaaan , 'ITO l!l upe.llene n .. .. a .. a , r.lle a-HCTHHHhle 

aenH'lHHhl, a 'ITO ae cywecTayeT .llpyroro 6onee TO'lBOro N&TO.lla onenu. Ha 1Ipe.llhl.llywero 

BH.llH01 'ITO MeTO.ll M8KCIIMyM8 1Ip8B.llOilO.ll06HH MO)KHO 1IpHM9HHTh TOnhKO B T9X cny'l8HX0 

KOr.ll8 HM99TCH 6onhW09 KOnH'l9CTBO 3KCII9pHM9HTDnhHhiX Jl8HHhiX1 'ITO H 6hlnO OrOBOp9HO 

H8MH C C8MOrO H8'l8na, ~epoll TO'lHOCTH Ollp9.ll9neHHH ~ Rl!lnH&TCH CpeJlH9KB8.llp8TH'lH09 

OTKnOH9liB9 U a 1 KOTOpOe B cny'l89 O.llHOrO 1I8p8M9Tp8 HM99T BH.ll :· 

<7 = (2.3) 

3TO HM99T MSCTO T8KlK9 B cny'lae HQCKOnhKHX 1I8pa:UeTpoB1 OWH6KH KOTOphiX B38HMHO 
x) _, 

H9KOppenapOB8Hhl , 3KBHB8n9HTHOll MepoA TO'lHOCTH HBn.HeTCH M8TpHHa OWH60K H 1 r.ll9 

MaTpH'lHhle aneMeHThl H ij .ll8Hbl Bhlp8:lK9HHSIMH! 

a
2 w 

I il=·a* 
(2.4) H,, =· 

a a, a a, 
H 

W(a) =· fn L (a) • (2,5) 

0wH6KH napaMeTpOB .HBnHJOTCSI KB8.llp8TH'lHhiMH KOpHHMH H3 .llHarOHanhHhiX 9/I.SMeHTOB M8T

plfllbl OWH6oK, J].n.H npouecca IIOHCK8 M8KCHMyMa cPYHKUIIII L(a) Y.ll06Hee nonh30B8ThC.H 

cPYHKUHell W(a) (2,5), M8KCHMyM KOTOpOll H8XO.llHTC.H T8K)Ke B TO'lK9 a* , noHCK MQK-

CHM:yM8 cPYHKilHH W (a) MO)KHO OCyiUeCTBHTh p83HhiMH CIIOC068MH 1 paapa60T8HHhiMH B 

o6nacTH Bhl'lHCnHTen~ouoa MaTeMaTHKH, Oxaaanoc~o, 'ITO y.llo6HhiM MeTO.llOM .llnB uaxom.ll&HHH 

/4/ 
MDKCHMyMa ,PyHKilHH 1IpaB.llOilO.ll06HH H owu6o~ napaMeTpoB .HBnaeTCst MSTO.ll nHHeapuaanuu , 

KOTOphlll H 6hln HCilOnh30B8H B H8CTOstweA pa60Te, 

_§, ~eToa nKHeapH38!IHH H ero UpKMeHeHHe 

~eToa nHHeapuaanKH .llnB uaxoJKaeuua MKHKMyMa ,Pyuxuuouana nocTpoeu CoKonoBhiN. 

Ml 1 K CanKHhiM am1 cPYHKIIHOHanoB aaaa M I y ( a, I) , rae OT HCKOMhiX napaMeTpOB a 

x) 
.lJ.na H9CKOnhKHX ll8p8MeTpOI!l 1 OWK6KH KOTOphiX KOppenHpOB8Hhl 1 MO)KHO nony'lHTh SHano

rK'lHhl9 ,PopMynhl, co.llepmawae KpaTHhie KHTerpanhl, Taue ,PopMynhl .HBnHJOTCH cnHWKON 

rpOM03aKHMH,H ll09TOMy Mhl 3.ll9Ch HX H9 npHBO.lliiM, 

4 

311BHCHT TOnhKO cPYHKIIHOHanhHhlll apryM&HT y ( a, I) • HaeanhHhiM ana npuMeueuua aToro 

MeTOaa Rl!lnHeTCH KBSapaTH'lHhlll cPYHKilHOHSn BKaa: 
n 2 

M =; :.,~~ y (a, <X
1 

) - t 1 I , 

rae t
1 

-xo~cTSHThl H g:=--~~· yaenhHhle neca, 

Ecna oi503H8'lHTh 'lepe3 G ·MaTpHny c aneMeHTSMH 

G = }; w .i!:J:L_ • _1..u. 1 
'kfl=·''aak a.af 

TO war, KOTOphlA npHBOaHT K yMeH&WeHHJO cPYHKIIHOHana,cornaCHO 

UpOUOp!IHOHaneH B9KTOpy 

.P, = ~ w, 
-I 

y .!J.L_ 
I a a 

I 

(3.1) 

(3.2) 

M9TOay hHHeapH3811HH 

(3,3) 

KpoMe Toro, MaTpaua owa6oK H uaaaeHHhiX napaMeTpoB xopowo anupoKcHMHpyeTCSI 

.I 
MaTpBueA G , B cny'lae annpoKCHM8IIHH aKcnepHMeHTBnhHbiX aaHHhiX HSKOTOpoll Teope 

TB'leCKOJI 38BHCHMOCTWO cPYHKIIHOHBn (3,1) BMeeT BHa 

M·=~ w 
I =·I I 

w 
I 

2 

¢ (a, <X
1 ) - F1 I 

-;;2 
I 

(3.1a) 

(3.16) 

rae ¢(a,I1 ) - cP:YHKUHH
1 

annpOKCRMHpyiOW8H 9KCUepHMeHT8nhHbl9 aaHHhle 1 I
1 

- KOOpaHH8Thl 

TO'leK
1 

B KOTOpblX UpOH3Be.lleHO H3MepeHHe 1 Fl - 9KCUepHMeHT8nhHble 3H8'leHBSI H3MepeHHb 

BenB'lHH 1 U
1 

- OWH6KH H3MepeHHlt, 

0JIH8KO B uaweM cny'lae Mbi nocTynHM uecKonhKO HHS'le, BaeaeM cneJiyJOWHe o6oou• 

'leHHst 

M = ~ y2 
1=·1 I 

Y
1 

= V- 2fn __1L 
p 

rae p - T8K8SI KOHCT8HT8 1 'ITO 

Ecnu noacTaBHTb B 

M 

M 

_RL~ 
p 

3H8'leHHe 

( i =·1, ........ n ) • 

yl , Mbl nony'laeM 

~ 2 f n p 
1 

+ 2 n fn p = - • 2 W (a) + 2 n fn p • 

I= I 

(3.4) 

(3.5) 

(3.6) 

<l>yHKilHH M , stanaJOwaaca KB8.llpaTH'lHhiM ,PyuxuuouanoM, .llOCTHraeT caoero MHHHM:y-

Ma B T8KOll TO'lK9 a* 1 B KOTOpOJl <tJyHKilHll W(a) (2,5) aOCTHr8eT .WUHH~If, KoHCT8HT 

2n fn p (3,6) MO)KHO OllyCTHTb-9TO H8 nonomeHHe MHHHMyMa He BnHH9T, 

HTaK, Mhl umeM MHHHMYM ,PyHKUROHana 

/U.C, K C.'1r' 

5 



dP •. L(a)dV1 •••••••• dV0 (2.1) 

r.o:e cpyHltiiiil1 npllB.o:ono.o:o6us 

L (a) •· ~ p (a, :r 1 ) , (2,2) 
1•·1 

HlUI6onee sepoHTHbiMH auaqeaHHMH B91IH'iHH a SIB1IH~TCH T8KH9 HX 3H8'i9HHH 

a* •· ( aj 1 •······· a! ) 1 npH KOTOpbiX cpyBKIIIIl[ L (a) .o:ocTuraeT cBoero MaxcaMyMa, CoBoKYJI-

. HOCTb STHX 3H8'i9HHll nap8M9Tp0B H83biB89M M8KCBMaJIIoHO B9p0HTII.LIM p9WQHB9M, 

DpH n 4 00 cpyHKilHSI 1IpaBJJ:OliO.Q06HH L(a) 6y.aeT 6nH3K8 K raycCOBCKOMY pacnpe.o:e-

"neuli~/1•21, Kpa~o~ep .aoxaaan
111

, 'iTO B npe.o:ene n .... a* .. a , r.ae a-HCTBHII.Lie 

BenK'lHHbl, a 'iTO ue cymecTByeT .apyroro 6onee TO'iBoro M&To.aa oneaJtB, Ha np&JJ:biJJ:YlUero 

BH.QH01 'iTO MeTO.Q M8KCHMyMa npaBJJ:OliO.Q06HH M01KHO lipHMQHBTb T01IbKO B T9X Cny'iaHX1 

KOr.Qa BM99TCH 601IbW09 K01IH'i9CTBO 9KCli9pBM9HTaJibH.LIX .Q8HHbiX1 'iTO B 6b11IO orosopeao 

HaMB c caMoro uaqana, MepoA TO'iHOCTH onpe.o:eneHBH a* HBnB&TCH cpe.o:uexBa.o:paTH'iHoe 

oTxnoueuue ua , KOTopoe s cnyqae o.o:uoro napaMeTpa &MeeT BHJJ: : 

'J = (2.3) 

3TO HM99T M9CTO T8K1KQ B cnyqae H9CK01IbKHX napaMeTpOB 0 OWH6KH KOTOp.LIX B38HMHO 
x) -1 

uexoppenuposaHbt • 3xnuBaneaTaoJt Mepoa TO'iBOCTH HBnHeTcH MaTpHIXa owu5ox H , r.o:e 

MaTpH'iBbiQ 91I9M9HTbl Hij J:l8Hbl Bblp8:lK9HBRMH: 

a2 w 
I il=·a* 

(2.4) 
Htf =· a a,· a al 

H 

W(a) =·fnL(a). (2,5) 

Owa6xu napaMeTpos HB1IH~TCH KBa.apaTH'iHbiMH xopHiiMB ua .o:uarouan&HhiX aneMeHTOB Ma-r

pq&t owu5ox, Jlng nponecca noucxa MaxcuMyMa cpyuxuuu L(a) y.o:oouee nonb3oBaTbCH 

cpyBKUH9ll W(a) (2,5), MaKCHMYM KOTOpOll H8XOJJ:HTCH T8K:lK9 B TO'lKQ a* , DoBCK Max-

CliMyMa cpyHKUHH W (a) MO:lKHO OCyll.\9CTBBTh p83HhiMH CUOC008MH 1 paapaoOT8HHhiMB B 

oonacTH Bbl'iHC1IHTenbuoJt MaTeMaTHKH, Oxaaanoc&, 'iTO y.o:ooHhiM MeTo.o:oM .o:ns uaxo:lK.o:euus 
/4/ 

MaKCHMyMa cpyHKilHH UpllBJJ:OUO.QOOHH H OWH50~ napaMeTpOB HB1IH9TCH M9TOJ:l 1IHHG8pB381lliH 1 

KOTOphiJt n ohln ucnonb3oBaa B uacToHmea paoOTe, 

_§, MeTOll naueapuaauua u ero npaMeHeuae 

MeTOll nuueapaaauua .o:nB uaxo1K.o:eauH MHHHMyMa cpyuxuuouana nocTpoeu CoxonoBbiM 

H CHnHHbiM/
4

/ .o:ns cpyuxnuouanoB BHlla M{ y (a, :r) I , r.o:e OT HCKOMbiX napaMeTpOB a 

x) 
Jln.H H9CK01IbKHX napaMeTpOB 1 OWH5KH KOTOpbiX KOppenapOB8Hbl 1 MO:lKHO nOny'iHTb lUiaJio

rH'iHble cpopMy1Ibl 1 co.o:ep:lKamue xpaTHble HHTerpanbi, TaJtBe cpopMynbl HB1IH~TCH cnuwxou 

rpOM03llKBMH,H li09TOMy Mbl 3ll9Cb HX He npHBOJ:lHM, 

4 

I 

3aBHCRT T01IbKO cpyHKUHOHaJibHbiJl apryM9HT y ( a, X ) • HneanhHbiM nna npRMeueaHH aToro 

M9TOJ:l8 SIB1Iii9TCil KB8J:lp8TH'iHbiJl cpyHK!lROBan BH):la: 
n 2 

M =; :: 1~1. y (a, !X
1 

) - t 1 I , 

r.o:e t
1 

-KOBCT8HTbl H g-::--;~. y.o:enbHble Beca, 

(3,1) 

Ecnu oooaHa'iHTh qepea G ·MaTpuuy c aneMeHTaMB 

G = ~ w ..i!.:J.J_ • _.b:..L 1 
kf 1=-1 I a ak a.af (3.2) 

TO war, KOTOpblll UpRBOllHT K yMeHbW9HB~ cpyHKUHOHaJI8tCOr1IaCHO MeTo.o:y ;,uueapuaauuu 

nponopUHOHaJieH B9KTOPY 

tfrl = :E WI y ~ 
I a a, (3.3) 

-I 
KpoMe Toro, MaTpuua owuoox H uaA.o:eHHb!X napaMeTpos xopowo annpoKCHMBpyeTCil 

.I 
MaTpauea G , B cnyqae annpoKCHM81lHH axcnepaMeHTaJibHhiX naHHbiX uexoTopoll Teope-

TH'iecxoa 38BHCRMOCTb~ cpyHKUHOHaJI (3,1) HM99T BHll 

M=:E 
1=·1 

w 
I 

"; I <P ( a, !X
1 

) - F1 

--;;2 
I 

2 

(3,1a) 

(3.15) 

r.o:e <P{a,x1 ) - cpyuxuas, annpoKCHMHpy~maB axcnepuMeHTan&Hhie .o:auH&Ie, xl - xoop.o:uaaTbl 

TO'ieK, B KOTOpbiX npOH3B9ll9HO H3MepeHH9 1 Fl - 9KCU9pHM9HT81IbHble 3H8'i9HHH H3MepeHHbiX 

B91IH'iHH 1 Uj - OWHOKH H3MepeHHA, 

O.o:uaxo s uaweM cnyqae Mhl nocTynHM uecxonhKO uaaqe, BseneM cneny~mae ooooua-

'i9HHH 

M = :E y2 
1=·1 I 

Y = V -2fn ....!'.L 
I p 

r.o:e p - T8K8H KOHCT8HT8 1 'iTO 

Ecnu noncTaBHTh s 

M 

M 

__!!.._ ~ 
p 

3H8'i9HHe 

( i =-1, ........ n ) • 

yl , Mhl nonyqaeM 

:E 2fn p
1 

+ 2n fnp =-·2W(a) +2n fn p. 
I= I 

(3.4) 

(3.5) 

(3.6) 

<:l>yHKliHH M 
1 

HB1IH~W8HCH KB8lJp8TH'iHbiM cpyHKUHOHaJIOM 1 l]0CTHr89T CBOero MHHIIM)'"" 

Ma B T8KOA TO'iKe a* , B KOTOpoJt <!JYHKUIIH W(a) (2,5) llOCTBraeT .lLHHH~S:, KoHCT8HTY 

2n fn p (3,6) MO:lKHO onycTHTb-9TO H8 U01IO:lK9HH9 MHHHMyMa H9 B1IIIIl9To 

HTaK, Mhi BlU9M MBHBMyM cpyuxuuouana 
~ /_ I•' 
/~·- c.~v-J 
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M =-·2 I 
I= I 

fn p
1 

=-·2 W (a) • 
(3.7) 

no ,PopMyne (3,2) MOJKHO Tenepb Bbl'iHCliHTb aneMeHTbl MaTpHUbl ( .llll>l ,PyHKUHOHana (3,4) 

t
1
=- 0 , w

1 
= 1 ) 

MaTpnua 
-I 

G 

Gkf 

n 

= .. I 
t-=17 

I 

a P1 a P1 

a ak a a f 

>IBI!HeTCII MaTpllueA OWII60K OUeHOK napaMeTpOB 

(3.8) 

a* noMHMO napaMeTpOB 

a1 , •·•••••• , am , tPYHKUH>I pacnpe.o.eneHII>I p (a, x) B o6weM cnyqae ·3aBIICIIT ewe OT 

napaM_eTpOB am +I' .......... am +:r 1 KOTOpble II3BeCTHbl 3apaHee 113 .llPYI"IIX t 3KCnepHMeHTOB, 

Hawel! 3a.o.aqeA >IBn>!eTC>I yqeT BIIH>IHII>I STIIX .o.ononHIITenbllblX napaMeTpoB ( 11 IIX _owll6ox) 

Ha IICKOMble napaMGTpbl ( a
1 

, -•••••••• am ), B HeKoTopblx cnyqagx B03MO>KHO TaKJKe yTo'iHe-

Hlle riapaMeTpOB ( am+l am+t ) Ha ocHoBe 'illcnoaoro MaTepllana, nonyqeHHoro .o.n>1 onpe-

.o.eneHHH napaMeTpOB ( a 
0 

, ••••••••• -a m , npe.D.IIOIIOJKIIM, 'iTO BCe .D.OnOI!HIITel!bHble r napa
x) 

.MGTpOB He 38BIIC>IT OT KOOp.D.IIHaT • X =-( X I , ······- xq , TaKIIM o6pa3oM, r .o.ononHIITenb-

HblX napaMeTpoB MO>KHO pa3.o.en11Tb no rpynnaM 

3m+lJ .. l+ 1 '· ..... . a m+t
1 (3,9) 

( j =-1 , ........ t , i
0 

= 0, i, r ) 1 

K8JK.D.a>l 113 KOTOpblX CO.D.ep>KIIT napaMeTpbi, nony'ieHHble 113 OT.D.ellbHOI"O -ro axcnepiiMeH-

Ta, -bill SKcnepHMeHT OIIHCblBaeTC>I COBOKYIIHOCTbro S j SKcnepiiMeHTanbHbiX TO'ieK 

(Flk ,ulk'zlk >, (3.10) 

r.o.e ~k - SKCIIepHMGHTMbHOe 3HaqeHHe, 

TO'iKH ( k = 1, ·•···· S j ) 1 COOTBeTCTBYIDWHlt 

u;k - own6xa 11 z
1

k - BeKTOp KOOP.llHHaT k -Toll 

-ToMy sKcnepuMeHTy, B que no Koop.o.nHaT z lk _ 

MOI"yT BXO.D.HTb HeKOTOpbie 113 KOOp.D.HHaT X I , •········· XG];, flyCTb 3aBHCHMOCTb SKcnepu-

MeHTMbHbiX 3HaqeHHA F 1k ( c owu6KaMH ujk ) off xoop.o.uHaT z 
1 

HaunyqwuM 

o6pa30M, np11 IIOMOWH MeTO.D.a HaiiMeHbWHX KBa.o.paTOB, annpOKCHMHpyeTC>I ,PyHK!lHelt cp j 
Kos,P,PuuueHTbl pa3no)!(eHH>I AJk STOlt ,PyHKUIIII ¢

1 
=-¢

1 
( Alk , z

1 
) H HBnnroTC>I .o.ononHu-

Tel!bllb!MH napaMeTpaMH 1 nony'ieHHbiMH H3 -ro axcnepHMeHTa, T.e. 

a 
m +:1 +k 

j. I 
A Jk (3.11) 

B 'iaCTHOM cnyqae, xor.o.a HeHaBeCTHbl SKcnepuMeHTanbHble TO'iKH, KOTOpble annpoKcHMHpyroTC>I 

cpynxunea ¢J , a H3BeCTHbi TOllbKO KOs,P,PuuHeHTbl pa3I!O>KeHH!I STOlt ,PyHKUilll
1 

MO)!(HO 

.o.n11 J -:-o SKcnepuMeHTa B xaqecTBe sxcnepuMeHTanbHbiX 3HaqeHHlt F ik npHHHTb 3HaqeHHll 

x) 

B npoTHBHOM cnyqae Ha.o.o napaMeTpbi, He y.o.oaneTBOpHrowHe STOMY npe.o.nono)!(eHnro, 

annpOKCHMHpOBaTb ,PyHKUHelt, CO.D.ep)!(aWelt TOIIbKO TaKne napaMeTpb1
0 

KOTOpbie He 38BHC!IT 

OT KOOp.lll!HaT X , 3TO MO)!(HO C.D.enaTb, HanpHMep, UpH IIOMOWH MeTO.D.a H8HM9HbWHX 
KBa.o.paTOB, 

6 

-I 

I 

Ark KOscp,PunneHTOB pa3no>KeHII>I 11 B xaqecTBe ujk 

TOB, T,e. B STOM cnyqae 

am +:1 +:k = Flk = Alk 
l· I 

<l>yHKUHOHan M (3,7) 3aMeHHM Tenepb ,PyHKUHOHaliOM 

Mt 

t 

M +I. 
l =·I k= I u2 

jk 

-own6KII ft. A1k STHX Kos,P,PIInHeH-

(3.12) 

Ecnn npe.o.nono>KHM, 'iTO 3HaqeHII>I napaMeTpos am +:l , ••..••.••. am ~:r He MGHllroTCn,TO 

M t OTIIH'iaGTCll OT M TOIIbKO Ha KOilCTaHTy ( .D.I!lOAHall cyMMa B (3,12) He 3aBHCHT OT 

at • am ) , H nosToMy M 1 .o.ocTBraeT MHHHMyMa B TO'iKe a* , CocTaBBB. uaTpa-

uy G (3,2) y>Ke .llllll BCQX napaMeTpOB a 1 o '•••••••••• am+:r 0HaXO.D.HM MaTpBUY OWII60K G. I 

B KOTOpOA yqT9Hbl TaK)!(Q OWH6KH H KOppemntllH OWH60K .llOIIOIIHHT911bHbiX napaMeTpOB, 

O.o.HaKo B o6meM cnyqae 6onee npaalfnbHbiM MeTO.D.OM onpe.o.eneHHSI IICKOMbiX napaMe~ 

pOB !!Bll>IGTCll cne.o.yrolllHA npHeM, npa IIOHCKe MlliiiiMyMa ,PyHKUHOHMa Mt Mbl C'iHTaeM BCe 

napaueTpbl 
4.-.J 

a m+ 1 ''•••••··· a m +:r nepeueHHhlMH, TaKIIM o6pa3oM,Y'iiiTbtBaeM BIIKHHHe que-

nosoro M&Tepllana, nonyqeHHoro .o.n11 onpe.o.eneHnn at am TaKJKe 11 Ha napaue~ 

pbi am+ 1 , •......... am +:• , Uenecoo6pa3HO cHaqana naxo.o.HTh MHHHMYM TOllbKO no napaMeTpaM 

a I ' am , xax STO .o.enanocb paHbwe, a 3aTeM yTO'iHHTb nony'ieHHbllt pe3ynbTaT, 

aapbnpy>l ace napaMeTpbl a
1 

, • ••••.• a • 
m+ r 

3naqeHH>I Tax .o.ononHnTenbllbiX napaMeTpoa, KOTOpbte 6blnH paHbWe onpe.o.eneHbl npa

BHnhHO, npH yTOqHeHHil He MeH>IIDTC>Io Jln>l 3TOI"01 KOHeqH0 0 H906XO.D.HMO yqeCTb BliH>IHI!e BCeX 

sxcnep>!MeHTOB, npn noMOlllll KOTOpblx 3TH napaMeTpbl 6btnn onpe.o.eneHbi, B npoTHBHOM cny

qae OUGHKa TaKoro napaMeTpa "MO)!(eT YXY.llWHTbC>Io 

JlonyCTHMbiM H3M9H9HH9M napaMeTpa Mbl M0)!(9M C'iHTaTb ll3M9HeHHe ero 3Ha'ieHB!I B 

npe.o.enax .o.syx owu6oK, rlpu c.o.sare 6onbme qeu ua .o.se omn6xa Heo6xo.o.uuo yqecTb aecb 

qBCliOBOlt MaTepKan HliH tPBKCHpOBaTb napaMeTp 3apaHee H3BeCTHbiM 3HaqeiiH9M H yqeCTb 

TOllbKO BliH>IHHe ero OWH6KH, 

Ecnu j -g rpynna napaMeTpOB (3,9) nony'ieHa 113 j -ro 3KcnepHM9HTa M9TO.ll0M 

MaKCHMyMa np8B.D.OIIO.D.06HSI, TO npaBBllbHee yqHTblB8Tb BliH!IHHe napaMeTpOB j -ro 

3KC119pHMeHTa, COCT8BHB 06myro ,PyHKUHID 11p8B.D.Ono.o.o61l>l 

pHMGHTa .o.n11 onpe.o.eneHH!I napaMeTpoB a 1 , 

CYMMbl 

i 
k = I 

. 2 
[ ¢1 ( zlk) - l)k ) 

2 u· 
jk 

am 

i -ro axcnepuMeHTa H axcne-

3To SKBHB8ll9HTHO 3aMeHe 

(3.13) 

113 ,PyHK!lHOHana M1 (3,12) H8 ,PyHKIIHOHan THna (3,7), COCTaBI!9HHbll! .0.11!1 -ro sxcne-

pHM9HTa, rlpu STOM cunbllo yaenuqnsaeTC!I KonaqecTBO o6pa6aTbtBaeMoro qucnosoro MaTepu

ana H qame npaxo.o.aTC!I HcKaTb MHHHMYM ,PyuxnlloHana M1 (3.12), 
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4, 0f511111H cxeMa nporpllMMbl 

/56/ 
B Bhi'IHCnHTen&HOM ueaTpe OH.HH f5blno peweuo aecKonbKO 38~8'1 ' , OTHOCSilllHXCSI 

K paccMaTpHsaeMoA npof5neMe, B ~anbHeAmeM of5'biiCH9HHH Mhl f5y~eM npHBO~HTb HeKOTOpble 

~8HHbl9 0 OTHOCH111H9CH K M8111HH9 M-20 H Uporp8MM8M, COCTilBneHHbiM ~nil STOll MSlllHHhl B 

BU OH~H. O~HSKO caM M9TO~ MO:lKHO HCUOnb30B8Tb H ~ml ~pyrllx MSlllHH. no npe~no:lKe

HHIO H.H.CHnHHS ~n11 peweHIIII paccMoTpeHHOA 3a~aqg 6bln Hcnonb30BSH y:lKe HM9IOlllHAcsr a 

f5116nHOT9K9 CT8H~8pTHbiX nporpSMM Cn-123 M9TO~ H8HM9Hbll1HX KB8~p8TOB.{MHK), Auano

rii'IHSSI nporpaMMil COCTSBneHS B BU 'OH~H TSK:lKe ~m1 cqeTHOA M&llliiHhl_MHHCK-2:
1 

Cn-123 

Hll~O IICUOnb30B&Tb H9CKOnbKO H9CT8H~IlpTHbiM Of5p&30M 0 KSK f5y~eT UOK838HO ~8nbW9, 

nporpaMMS Cn-123 HSXO~IIT MHHIIMYM KB8~p8TH'IHOrO tPYHKUHOHana (3,1), ,L:lnsr pa60'I'bl 

C Cn-123 HS~O 38~/lB&Tb Bo -• HSq&nbHOe 3H8'19HH9 napaMeTpOB 3 H COBOKYUHOCTb 9KCU9"" 

pHM9HTSnbHbiX TO'I9K ( F 1 , · '\ X I ) ( i =·1, ········•'•Jl ), Kpoue of5paweHHSI K cn-123, H&~O 

cocTSBHTb nporpaMMY, H&3blsaeMyiO • apHcpMeTH'IecKasr qacTb M HK •, KoTopall of5ecneqHsaeT 

( ) ay(ax) 
Bbi'IHCneHH9 tPYHKilHH y a, X II npOIISBO~HbiX ' UO OT~enbHblM U8p11M9TpaM 

a a· 
npH sa~aHHbiX SH8'19HHIIX napaMeTpOB a H KOOp~IIHST J X. B ~anbHeAweM Mbl oy~eM 

o6osHa'laTb A CIT nepsbiA a~pec nporpaMMbl Cn-123 B onepaTHBHOll USMIITII C'leTHOll 

MSWHHbl. 

Ponb napaMeTpos ~nil MHK 11rpa10T B uaweM cnyqae napaMeTphl a 1 , ·•••••••••• am+ r 

HS rn, 3. HaqanbHble saaqeHHII napaMeTpos a I ' •...••...• am HS~O sa~aBaTb0 HCXO~H 

HS cpHSII'I~CKHX C000pll:lK9HHJl 0 .HaqanbHbl!il SHaqeHHH napaMeTpOB a a 
m +:t' m+t 

HSBeCTHbl liS ~pyrHX 9KcnepHMeHTOB, B KaqecTBe SKcnepHMeHTilnbHblX T0'19K MHK Mbl oepeM 

TO'IKH (3,10) 

tlk =·( ~k '"ik 'zlk) ( j =·1' .•• , ~' k =·1' .,,:)!I) (4.1) 

H TO'IKY t 0 , ee SKCUep11MeHT8nbHOe SHaqeHHe Fo-niOOOe, OllliiOKa. u0 ,1:•0, KOOp~HHaTa Z o.-

ycnOBHaa (oobi'IHO F;.=·O , q, =·1 ), ApH¢MeTII'IecKaa qacTb MHK ~eniiTCH ua ( t+ 1) 

'18CTb 0 Upll'leM j -Tall qaCTb COOTB9TCTByeT rpynne TO'IeK tlk ( k =·1, •••••.•• sl ) II j -My 

sKcnepiiMeiiTy, Hs scex apHcpMeTII'IeCKHX qacTell IIBnaeTCII ocuosaoA Ta qacTb, KOTopall co-

OTBeTCTByeT TO'IKe to • B 9TOA qacTII Bbi'IHCnsreTCSI saaqeHHe tPYHKUIIII M (3,7) 11 ee 

Up0113BO~Hble,. 3HaqeHHe M Henb3H 0 O~HaKO, yKa3biBaTb B KaqeCTBe SHaqeHII,j' cpyHKUHH 

(F- M) 
~na MHK, T,K, B TaKOM cnyqae Mbl Haxo~HJIII obi MHHIIMYM· ¢YHKUIIII ~ , a He ca-

"o 
Moro M , no9TOMy SHa'leHH9 tPYHKUIIII M H ee UpOIISBO~HblX ~OOaBJIIIeTCSI UpiiMO B 

paOO'IIIe ll'lellKH MHK, r~e Haxo~HTCII cyMMa 
aM 

M (3,1) 11 ee npollsBo~Hbre --- • Co-
a.ai 

OTBeTCTBYIOllliiM oopaSOM HCUpaBnlleTCH T&K:lKe SHa'leHHe MaTpl'iUbl G , ,L:lJISI 9TOro ueneco-

of5p83HO HCUOJib30BaTb nporpSMMy Cn-r~ (HaKonneHHe MaTpHUbi rpauMa), npll'leM ~Be 

UOCJie~HIIe CTpOKII OopaweHIIII K Hell COBUa~aiOT C COOTB9TCTBYIOlllHMII CTpOKaMII OopaweHIIII 

BHyTpH Cn-123, KOTOpble HSXO~IITCSI B ll'leAKaX A CIT +:211 H Acrr +:212 ,ECJIII yKasaaaTb 

B Kll'leCTBe SHil'leHH.II ,PyHKUIIH II ee UpOIISBO~HbiX ~Jill Cn-113 COOTBeTCTBeHHO SH&'IeHIISI 

8 

1-

~"' I 
I 

iJ 

[ 
C{• 

PI " p ( a, xi ) ' aPr 

Cn-113 ~OOilBJIIIeT K 

I a a I a PI I a am+t H B Kll'19CTB9 sec a SHSqeHHe 1 I p 2 
, ro 

I 

npOHSBO~HbiM iJ M I a a k SH&'IeHHe 

1 a PI 

Pf~ 
m + r) ( k = 1, 

H K M11Tp11U9 G - MllTpHuy 

II~~ ap 1 11. 
p1 a a 1 a ak 

'ITO COOTBeTCTByeT HllllliiM TpeoosaHHHM, O~HilKO cn-113 'nopTIIT' CYMMY M • TllK KaK K 

Hell ~o6asn11eT suaqeHHe p
1 

BMeCTO Hy:lKHOrO - 2fn p
1 

, nosTOMY Hll~O B Hll'ISJie apH!f:J-

MeTH'IecKoA qacTH, cOOTBeTCTByiOWell TO'IKe t 0 , saMeHIITb sHaqeHHe M ( Haxo~aweecll 

s MHK s R'leAKe Acrr +0020 ) s oT~enbHoA paooqeA ll'leAKe 11 y:lKe s sTy gqeJlxy ~ooas

JIIITb -2fn pI , TllKIIM oopaSOM, Mbl K Cn-113 OopawaeMC.II n pas, nepef5Hp1111 BCe cny

'lllH X I ( i = 1 , •........ n ) , 

1 
KpoMe Toro, B paccMaTpllsaeMolt ap11¢MeTHqecKoA qacTH. Ha~o saMeHIITb KOMilH~y 03 

liS Cn-123, HllXO~IIlllYIOC.II B .ll'leAKe ACIT +'0061 

cnyqae seJIII'IIIHa M Mo:lKeT OhiTb TSK:lKe OTplluaTeJibHOi!, 
r----~ . ., .. 

Hll KOMaH~Y 02, TllK KllK B HallleM 

'1 ., 

HaKoHeu, s xaqecTse sHaqeHIIII <j:lyHKUIIII y ( a,x) 11 ee npo11sso~HbiX ~Jill MHK 

s 8CbiJ18IOTCII F = 0 H HyJIH, 0CTI1JlbHble llpll<j:lMeTII'IeCKHX 'lllCTell HMeiOT of5111He 'lepTbi, 

B j -Toll qacTil ( j = 1 , t ) Mbl B KaqeCTBe ipyHKUHII Y H ee UpOHSBO~HbiX Bbl'lllc-

JllleM SH8'19HIIe tPYHKUIIII ¢1 BMecTe c ee npoHsso~HbiMH, xaK STO B MHK o6bi'IHO ~enaeTc 

K nporpaMMe Cn-123 Mbl B nepBbllt pas OopawaeMCII, BapbHpyH TOJibKO napaMeTpbl 

al a nocJie HSXO:lK~eHIIII MIIHIIMyMa a* Mbl MO:lK9M Bapb11pOB8Tb TSK-

)K9 Te HS napaMeTpOB am+ 1 am+t' ~JISf KOTOpbiX Mbl HCUOJib30BaJIH BeCb HX SKCUepH-

MeHTaJibHbiJl MaTepHaJI, 3aTeM, 'ITOf5bl yqecTb BJIII.IIHHe OWIIOOK BCeX OCTMbHbiX napaMeTpOB, 

2 m +:r Mbl oopawaeMC.II CHOBil K MHK, Bapbllpy.ll Bee 

Ha STOT pas HSC HHTepecyeT TOJibKO pesynbTaT 

napaMeTpbl a@ ·:. 

Hynesoll IITepaUHII, T.e. aHaqeanH Bcex 

napaM9TpOB OCTSIOTC.II npe:lKHIIMII H Ml,l Haxo~HM TOJlbKO OOlllYIO MSTpiiUY OlllHOOK, 

5. npiiMep 

B xaqecTBe np11Mepa f5y~eM HCK&Tb nonSipiiSilUIIIO a 1 = Pp,n· 11 napaMeTp TpoAHoro 

pacceSIHHH a 2 =· R 
0 

HS OCHOBe 'IHCJIOBOrO MaTepllaJia 0 nonyqeHHOro HS IISMepeHHJl C 
p, /6/ . 

HCKpOBbiMH KSMepaMII 0 1 -bill cnyqaJl OUHCblBaeTCH qeTblpbMH KOOp~HHSTaMII: 

xl= ( xl xl xl xl) ( xl =sin¢ 'xl2= cos ¢.1 'xis=· sin ()I 'x ~=·cos ()I) • 
1 ' 2 , 3 , 4 1 i .. 

~HKUIIR pacnpe~eneHIIH sa~aHa cne~yiOwell q,opMynoll : 

p =" p ( p , R , P
1 

, P
8 

(11
1

) , sin ¢
1 

, cos ¢1 ) = 
1 p,n p,n 

~.(l+P P (0) cos¢-P,Ps((JI)Rpnsin¢1 ), 
- . p,D 3 l 1 1 

(5.1) 

B Ka'leCTBe ~ononHIITenbHhiX napaMeTpOB BbiCTynaiOT ~ H Ps(tl) , Benii'IIIHa PI 
+ /7/ . 

=0,43- 0,03 , eCTb nonHpiiSaUII.II UepBII'IHOro nyqKil H· He SSBHCIIT OT KOOp~IIHilT X 
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P
8 

( 0) · eeTb BHBnK3Hpy101USSI enoco!SHOeTb, KOTOpaH 31iBHeltT OT X H noaToMy 6hlna paano)KeHa. 

B pll.ll: 

r.lle A k 

2 

P8 ( 0 ) = sin 0 :S Ak cos k 0 , 
k={) 

-K09cPcPHUH9HThl pB3n0)K9HHll 0 H9 38BHeH1UH9 OT X • .llns ~(0) 

nepHM9HTBnhHhiX TO'IBK, HS OeHOBB KOTOpb!X 6blnH nony'IBHbl .K09cPcPHUH9HTbl 
/8/ 

lUH M9TO.Il8 HaHMQHblUHX KBa)lpaTOB 

(5,2) 

H3B9eTHO 11 9Ke-

Ak npH HOMO-

TaKHM oopaaoM,Mbl nonyqaeM .llBB rpynnbl )lOnonHHTBnbHbiX napaMBTpOB, nepBBll rpyn-

na eo.llep)KHT B.llHHeTBeHHbllt napaMeTp a 8= P1 , a '!Henosolt MBTepaan aa)laH O.llHolt 

TO'IKOA r~ 1 =· 0, 43 • u; I = 0,03). BTopas rpynna eo)lep)KHT '19Tblpe napaMBTpa; a.= A 0 I 

a 
5 

=· A
1 

1 a
6 

=· A
2 

1 a
7 

= A
3

, STolt rpynne cooTBeTcTyeT 11 Bhtme yxaaaHHhtX axenepHMeH-

TMhHbtX TO'IBK, Kam)lall aKenepHMBHTanLHaH TO'!Ka aS)laHa, xpoMe .aHa'leHHH F H omH6Kll 

u· I eiUO .llBYMil KOOp.llHilSTaMH, nepBBll 38.1l8eT ycnOBHOe 'IHCnO 9KCU9pHMeHT8 ( t=-011,2), 

BTOpall BS)KH8 TOnhKO .llnll BTOpOrO 9KCnepHMeHT8 H HMeeT 3HB'IeHHe yrna 0 , 

nporpaMMB .llnH :;,neKTpOHHOit e'leTHOit MSI.llHHbl 6blna COeTaBneHa ene)lyiOlUHM o6p830M 
I 

KOOp.llHH8Tbl X aapaHee 38HHC8Hbl Ha MBrHHTHOit neHTe no 30HBM1 HB'IHHBll e 'leTBepToA 

30Hbl, B aaqane KB)K.IlOA 30Hhl. noMelUeHa HHcpOpManrui o 'IRene enyqaes B aoae• B TpeThEl:ll 

30He xpaHBTeH HHc}JOpMBUHSI 0 'IRene BeeX 38HSlTbiX 30H, 3Ha'leHHe cpyHKUHH y ee npOH3BO.IlHhiX 

)lnll MHK,n TaK)I(e .llnH cn-113, JIOMelUBATCH B H'iBAKe 0700, ... 0, 707. riporpaMMa uenonh

ayeT .ll3Y1 .llUH KO.Ila ynpasnemrs MHK1 .ll3Y2-.llnH lllKBnht cpHKCBUHH napaMeTpos H .ll3Y3-

JlUH TO'IHOeTH onpe.lleUeHHSI napaMeTpOB (eM, eTp, 12-14), 

BnoK-exeMa nporpaMMhi noxaaaaa Ha pHeynxe 

AaanorH'IHhiM o6paaoM MO:>KHo nony'IHTh oneHKH scex napaMeTpos1 KOTOpble xapaKTepa

ayiOT paeceHHllll 'IBCTHU H.llpBMH HUH 8TOMaMH, 

B aaxniO'!enae BBTOphl Bblpa)KaiOT CBOIO 6naro.llapaocTh M.K.Baopoay, IO,M.Keaapnno

By1 r.A.OcOCKOBY H M.H.CnnHHy <ja ueHHble 3BM9'18HHH H OOCY)KJleH!IH pa60Tbl, 
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A,ltpec 

100 

101 
102 

103 
104 

105 
106 
107 

. no 
III 
ll2 

IIJ 

ll4 
II5 

II6 

ll7 

120 
121 
122 

123 
124 
125 
126 
127 

lJO 

RuMaH~a 

010 1001 0101 

016 0102 750I 
052 IOOI 0042 

050 0022 0003 
070 0677 0103 

016 0106 7501 
000 . 0007 0123 
000 777I 7773 
000 1001 0000 
007 . 0000 0000 
000 0700 0116 

017 0000 0000 

056 0115 0105 
006 0000 0000 

461 

400 

052 
100 
II2 

072 
256 
056 
056 
016 

004 

0002 7751 

0003 0000 

0000 0000 
0000 0000 
0007 0121 

0000 0026 
0000 . 0125 
0000 0145 
1003 
0225 

0025 

0144 
0130 

7754 

0000 

7610 
1020 

0677 
0000 

7610 
0004 
OOI5 
0000 
0000 
0225 

0000 

Olll 
0000 

0026 

0025 

0000 
0700 
0001 

0000 
0000 
0000 
0700 
0143 

0027 

12 

OCl'I>RCHeHHe 

BBO,l{ napauerpOB al ••• aT 

c aqeHKH 1001 

IIepeBO.lt rrapauerpon 

qreHHe rperoeH soHH MarHHT
HOH .118HTH 

OClpa~eHHe K MHK no HHCTpyK
UHH 

ocraHOB 

lloBropeHHe oopameHHR x MHK 
npe.l{yCMOTpeHO H3MeHeHHe yq~
sanpeuteHO qreHHe qHCJIOBoro 
MarepimJia · 

Haqa.11o apH~MerHqecxoR qacrH 
Wlli 

C,l{BHr qHCJia sxcnepHMeHra BO 
BTopoR a~pec 

Buelopxa BTOPO~ KOOp.l{THaTH B 
paCloqyD srqe~xy 

CMeuteHHe paCloqHx .aqeeK .l{JIJI 
3HaqeHHR ¢YHKUHH MHK H ee 
IIpOH3BO~HHX 

YXO.l{ Ha COOTBeTCTBy~~~VD 
qacro apH~MeTHKH MHK, 
sacHRKa P1 B aqeH.xy .n;JI.a Y 

llepeBo.l{ yr.11a ~ B pa.n;HaHH 

L~==~~----------------

.A.n;pec 

131 
IJ2 
1JJ 
134 
135 
136 
137 
140 
141 
142 

143 

144 

145 
146 

147 

150 
151 

152 
153 

154 

155 
156 

157 
160 

161 
162 
163 
164 
165 

016 
000 
005 
000 
452 
505 
605 
001 
Il2 
000 

000 

056 

072 
272 

RoMaH.n;a 

0132 
0027 
0704. 
0705 
0000 
0704 
1005 
0700 
0002 
0000 

0000 

7761 

0000 
0000 

-7501 7610 
007l 0704 
1004 0700 
0000 0600 
0000 
0600 
0705 
0601 
OIJ6 
0000 

0000 

0925 

0105 
0000 

0142 
0705 
060I 
0700 
0001 
0000 

0000 

0703 

0000 
0000 

313 0226 0061 0061 

400 
400 

400 
100 

452 

072 
472 

250 
070 

472 
400 
400 
016 
405 

02Il 0000 
0212 0000 

0020 0000 
oooo ·oooo 

0000 0000 

0001 0677 
0000 0031 

0022 0003 
277? 0157 

0001 
277'• 
2775 
0165 

2777 
0000 
0000 
'OIJJ 

0210 
02II 

0030 
ooeo 

0220 

003I 
0216 

5777 
0000 

0031 
0704 
0705 
0143 

2777 . 0700 . 0701 
166 405 2776 0700 0602 
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0Cl'bHCH8HHe 

Bl:ltntcJieHHe P3 co> H 
npoHSBO.lJ;HHx no napaMerpaM 
Ao • ... A a , apztiJMerv.qecxaa 

qacro Broporo sxcnepHueara. 

·BosBpar 

3aCI:lJIKa e.n;HHHUH Ha MeCTO 
npOH3BO,l{HOH ay/ap

1 
)J;JIR nep

Boro sxcnepHMeHra. 

ApH¢Mernqecxa.a qacro· .l{~R 
TOtiiCH to 

3aCHJIICa Ac11 B P A 

HcnpaBJieHHe KoMaH.n;H 03 Ha 
02 B aq ek!Ke A err +0061 

H3BJieqeHHe TIOCJie.l{HHX .l{Byx 
crpox oClpa~eHHR x CII-113 

CoxpaHeHHe sHaqeHHR M H 
aacu~xa HYBH B paCloqyD SiqeR
xy cn-I2J 

CoxpaaeHHe saaqeaHs: Acrr 

3acHJIKa qv.cJia re:s:ymeR soHH 
MarHHTHOH-~eHTH B PA 

3arrHCb rexymeR souH B M03Y 



A,npec 

167 
170 
l7I 
172 
173 

'174 
175 
176 
177 
200 
201 
202 
203 

204 

205 

206 
207 
210 
2II 

212 
2D 

214 

215 
216 

217 

220 

221 

222 
223 
224 

225 

226 

KouaH,Jta 

002 0000 
005 0603 
OOB '0603 
205 1001 
205. 1003 
005 0605 
002 0604 
452 0000 
505 0704 
II2 0003 
000 0000 
005 0607 
001 0700 

0602 
1003 
1002 
2777 
2776 
1002 
0606 
0000 
0607 
0177 
0000 

·0700 
7761 

0603 
0702 
0703 
0604 
0605 
0606 
0607 
0201 
0704 
0001 
0000 
0700 
0700 

005 0700 0700 0610 

004 7761 0610 0611 

016 0207 7501 7610 
015 
000 
000 
016 
000 

0611 0113 0700 
0000 OQOO 0000 
0000 0000 0000 

0213 7501 7610 
0611 .0004 0612 

001 0030 0612 0030 

D2 0005 OI62 7774 

06'II.flCH6HHe 

B~:rqHcneHHe 

BO,l(HHX P; 

BiitlHcnenHe . P~ 

P; H npOH3-
no napayerpaM 

BlitlHCJieHHe I/pf 

06pa~eHHe X Cll-113 

. .-2£n P; 

000 0000 0000 0000 OOROllJieHHe PA = qHcJio 
rexyme.li soHH 

132 0002 0156 7777 

000 0000 0000 0000 OCIHOBJieHHe PA ~ Ac" 

roo oo3o 
052 0000 
100 0000 
II2 0007 

0000 

0000 
0000 
0223 

0000 

0000 
0700 
0001 

000 0000 0000 0000 

002 0000 0000 0000 
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3Ha'IeHHe y H ee npOH3BO,l(
HHX no napauerpau paBHO HY
JIIJ 

Buxo.n; }!3 apMcpMel'Httecxofl: 
qaCTH 

KoHcraHl'a 

BBO.D. T7APAMETPOB U UX nEPE
BO.Q B .QBOU4H!Jf0 CUCT£M'd r 

i 
4TEHU£ XAPAKTEPUCTUK 4UC- I 
IIOBOro MATEPUAAA C. MAr- ~ 

~MTHOH AEHTbl l 
.,. .. .J 

05PAUJEHME K MHK ··---, 

OCT A HOB 
I 
i 
: 

U3MEf£HUE 05PAUJEHU>I K 
MHK. 

t 

Acn-..PA 

UcnPABAEHUE KOMAHIIbl 

Acn• 0061 

M3BAE4EHME noCAEJIHUX JIBI:/X 
CTPOK 05PAUJE1-M51 K cn-113 

I 
! 
I 

j 

3ACbii\KA KOOPAHHAT 3KCnE
PUMEHTAJ\bHOU T04KM 8 PA 

501./UE SI4EMKM 

04UCTKA S/1./EEK 

!:JXOJI J.IA COOTBETCTWJOUJ!:J/0 
'-IACTb APU9METUKU 

'-··-···•·-- BbaOA U3 APM,METH-
4ECKOM 1./ACTM 

.3AnMCb 30Hhl 05PA5ATbiBAE• 
ro MATEPMAIIA C MArHHTHoH IE-, 

1\EHTbl B M031:J 

Bbf4UCI\EHUE p U nPOUJBOJl
HbiX 

05PA/11EHUE K cn-113 

M- 2/np -+ M 

0-+Y o-.;t ua1 

3AHECEHUE 3HA4EHUSl M 
8 PA504!:J/O !f'-!EHKY cn-123 

Bnor-cxeua nporpaMMLI. 


