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Bapu A. 
Ke11eMe1-t K. (BHP) ; 
HH<PEJIOP 

ClłMY JUIIJJ1.0HHA.SI MO,z:J:EJih CTPYKTYPHbIX PElllEHMH 
BEHrEPCKOH HE«l>TEr A30BOH IlPOMhllll.JIEHHOCTM 

1. OnpeneJienue 38LJ:8'1H 

Hawełi 3a,ua'ldi 6hfno onpe.nenHTb TaKyJO nomnMKY peweHHH, KacaJO­

uu1xrn )l(eJiaeMoi1 cTpyKTyphr BeHrepcioii: tteqnera3oBoi1 npOMb1wneH­

HOCTtt, KOTOpall y.nosneTBOplleT HeKOTOpblM Tpe6oBaHł1SIM , HanpMMep 

06ecne'l11BaeT no.nxo,uSimee y.noBJieTBopeH11e Tpe60BaHJ1llM noTpe6Jneneii, 

nptt6brnhHYJO .UCllTeJlbHOCTb B 0TpaCJll1 npOMblWJieHHOCTH, ,ll,OBOJlbHO 

orpaHM'teHH blH ypoBeHb l1MnopTa H T.,U. 

CxeMa Bb1weyKa3aHHOtt c11cTeMhI noKa3aHa Ha pHc. I. 
Heqnera30Ball npOMhlWJleHHOCTb COCTO.HT l13 npOH3BO,!l,CTBeHHblX e)],H­

HH U (ttanpHMep, M3 o6beKTOB tteqne.no6bt'll1 l1 ra30,!1,06blBaHl1SI, 113 Heqne-

66pa6aThIBaIOumx 3aB0,!1,0B, ra30BblX 3aBO.llOB ],[ T. h.) HaXO.llSilll.l1XCSI 

·.upyr C npyroM B CJIO)KHOH ropM30HTaJll,HOH. l1 sepTHKaJTbHOH. CBll3H l1 lł3 

c6hITOBOtt e,UJ1Hl1Ubl. Me)K,!l,y o6beKTaMM npoxo)il1T 6ecnpepbIBHhIH IIOTOK 

CblpbSI, norryqia6p11KaTOB l1 roTOBOH npo,nyKUHl1. YnpaBJI5110llJ.aSI e,D,HHl·Ula 

Heqnera30BOH npOMblWJieHHOCTJ1 o6ecne'll1BaeT corJiaCOBal·IMYJO Jl,ellTeJTb­

HOCTh BbTWeyKa3aHHhIX o6beKTOB l1 l1X npł!CTIOC06JTeH11e K l13MeHeHflSIM 

) KOHOMJ1'1eCKOH cpe.llhl. YnpaBJlSJJOUl:aSI CJl,HHHU,a BbinOJTHSieT npHHllTH'e 

0 .UBOMHOM cpyHKU,1111. Tlepsy1-0 qacTh ee neSITeJihHOCTJ1 COCTaBJll!eT npttHSITHe 

onepaTHBHhlX peweHHH, CBSI3aHHbIX HanpMMep C pa3.lleJTeHMeM pecypcOB 

H npOH3Be,ll,eHHblX np0,!1,YKTOB. BTopyJO lfaCTh, KOTOpall llBJUfeTCll npe)l­

M eTOM Hawett 3a,ll,alfl1, COCTaBJISJe'r npHHSITHe CTPYKTYPHblX peweHHH OTHO­

CSlllJ.l1XCSJ npe)l(,11,e scero K apeMeHHOMY ~p11~~;a1-1~·~neH11JO ''' i;;n·~ rt'pe;Kpa­

.wett1110 Q)YHKUl10HHpOBamrn MOUJ,HOCTeH,HJIH OTnQCll1Ul1X.C51 K. i;,cpnaHHIO, 

pacw11peHJ1IO MOUJ,HOCTeH, l1CTIOJib3Yll' c:o6CTBCHHble pecypcbl OTpaCJ~J,f 

npOMbTIUJlCHHOCUL 
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Cpeg a 

3Hep1ern u,eC1<0e 
x o3.;;ii. cm/Jo 

~ MamepuOI\ 
~ llHCpOpMa~u• 

Ynp a /J11J10W. uu 
t!A C, \ 

Y:OAbMOR 
npoMb1u, ­
l'l eHHocrnb 

JMKmpo­
JHep1e­
mu,ecKOs 
npOMb/W ­

,1e1-mocmb 

Puc. J. C,-pyKTypa BeHrepCKOH HecpTera30BOH npoMbrulJleHHOCTH 

O,!1,HOBpeMeHHO -pSl,!1,0M C yroJibHOH H 3JieKTp03HepreTJl'łeCKOH npo­

MbIIIIJieHH0CTblO - Heq>Tera30BaSI np0MbllllJieHH0CTb SIBJrneTCH 0,!1,HOH 

Il3 Il0,!1,ClłCTeM 3HepreTH'feCKoro X03SIHCTBa. 

K cpyHKU,lłJlM ynpasmuow.e:ił e,!l,HHHll,bI Hecj>Tera30BOH np0MbIIIIJTeHH0CTH 

OTH0CHTCSI - MeJK.LIY npo'IHM - np1rnsin1e cTpyxTypttbJX peIIIeHHH; xa­

ca10111,Hxcsi HCil0Jih30BaHHSI H3 BHeIIIHHX JłCT0'IHJłK0B npmrcx0)];H111.lłX CYMM, 

HaMe'!eHHhlX Ha KaTIHTaJI0BJI0)KeHHH 3HepreTH'leCKOH. np0MblIIJJieHH0CTH, 

onpe;:i;eneHHSI npmi3B0,!l,CTBeHHhlX nponopll,lłH HOClłTeJJeH 3Heprmr H TaK)l(e 

ypoBHH HX 11,eH. 

2. Onpe,!1,eJieHHe MeTo,!l,a pemeHHH 

OnTlłMJł3aJJ,JłlO BhII1JeynoMS1HYTbIX onepaTHBHbIX perneHHH M0)KHO 

o6bflłHO xopornew 3cpcpexnrnHOCThlO BbITT0JIHHTb C Il0M0lll,bJO mrneHHOr<) 

nporpaMM11p0BaHIUI [l]. 
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O,uttaKo, Ka)l(eTCH, '!TO OJJTJłMJł3aUJłH CTpyKTYPHhIX pememIH Ha npaK­

TJłKe HeB03MO)l(Ha 6e3 3HljlfJłTeJihHOH pe,uyKLl,lfJł 3a,ualfH. rJiaBHhIMH npH­

'JHHaMH :noro HBJIHJOTCH, C 0,Ul-lOH CT0p0HhI, CTaTHlfeCKaH H ,u1rnaMHlfeCKa11 

KOMTIJieKCHOCTh CHCTeMhI, C ,upyroJi CTOpOHhI, Tpy,u»OCTh »aXO)l(,UemIH 

IIeJieB0H <j>yHKil,lłlf OTpa)l(aJOI11eii KOHCttCTelfUlflO JJepcneKTHBHOH ,ueHTeJih­

HOCTH. BcJie,UCTBHe 3THX rrpHlfHH C'łHTaeTCH Heo6xO,UHMbIM OTKa3bIBaThCH 

OT KpHTepHH OTITHMaJihHOCTH. BMeCTO 3TOTO Ka)l(eTCH ueJiecoo6pa3HhIM 

C II0MOll.lhJO cepHH CHMYJUIIJ,HOHHbIX 3KCJJepttMeHT0B HCCJie,UOBaTh 3cpcpeKT 

HeCKOJihKHX IIOJIHTHK pemeHHH n BhI6paTh caMbIH IIO,UXO,UHW,HH BapttaHT, 

y,uOBJieTBOpHIOlUHH Tpe60Bam1HM. 

CHMYJIHUHOHHaH M0,UeJih 6hrna pa3pa6oTaHa H BHe,upeHa ,UJIH HCCJie­

,UOBaHHH JJepcneKTHBHOH KOHCHCTeHUHJł CTPYKTYPHhIX pemeHHH rrpHHK­

ThlX Ha ypOBHe CHCTeMhl :rneprenl'recKoro X03HHCTBa H cornacoBaHHOCTH 

KanttTaJIOBJIO)l(eHHH, IlOTpe6.0TeJihCKJłX Tpe6oBaHHH H nporropIIliH .ll,eH 

[2): Ha OCHOBe pe3yJihTaTOB ,ueHCTBHH 3TOH MO,UeJIH CJłMYJIHIJ,HOHHaH M0,UeJih 

H cep1rn nccJie)],oBaHHH, no,uxo.n:»-mlfe K Hccne,uoBaHHIO cTpyKTYPHhIX pe­

wettttH tteq>Tera30BOH IlpOMhlllIJieHHOCTH, 6bJJIH HaMlf crrpoeKTHp0BaHbI. 

TaK KaK B ,uaJn,tteiirneM Mhl nnaHHpyeM coe,UHHeHHe MO,UeJieH pa3HhlX. 

ypoBHeH, )lJIH CHMYJIHIIHH HecpTera30BOH npOMbIWJieHH0CTH Mbl B3HJIH 

B 0CH0BY CJłCTeMy M0,UeJih :mepreTHlfeCKOT0 X03HHCTBa. OnepaTHBHbie 

peweHHH OT06pa)l(aJOTCH 'laCThJO anropHTMaMH MO,UeJIH, lfaCThlO 3K30-

reHHhlMH ,uaHHhIMH. 

Otttt OTpa)l(aJOT HhlHelIJHJOIO JJpaKTHKY, B 6y,uymeM M0)l(H0 6y,ueT 

Il0JIY'IHTb HX TaK)l(e Jł3 BhIB0,UOB MO,neneH 0ilTHMH3all,HH. 

3. rJlaBHble cl>YHKIUIH MO,UeJIH 

C IJOM0ll.lhlO IlpOBe,UeHJIH 3KCJJepHMeHTOB Ha OJJHCaHHoii M0,Uemf -

B 3aBHCHMOCH[ OT Toro, KaKylO rpynny BB0,UHbIX ,uaHHbIX B cepHH 3KCJJe­

pHMeHTOB Mhl C'IHTaeM q>HKCHpOBaHHOH HJIH rrepeMeHHOH cpyHKIJ;HeH OT 

KaK0H-TO TI0JIHTHKH HJIH KaKyIO '!aCTb xapaKTepJłCTJłKJł COCT0HHHH Mhl 

C'lliTaeM BhlBO,UHhIMH ,uaHHhlMJł - MhI MO)l(eM JJ0JIY'llffh 0TBeT Ha pa3Hbie 

B0IIpOCbI. BoJJpOChI MoryT 0THOCJłThCH K nepcrreKTHBH0MY ,ueHCTBHlO 

u;eJIOH CHCTeMh[ HecpTera30BOH npOMbIWJieHH0CTH, HarrpttMep K TOMY, 

HaCK0JihKO CHCTeMa - npH ycJIOBHHX ,UaHHOH CTPYKTYPhl norpe6H­

TeJihCKHX Tpe6oBaHHH - crroco6Ha y,uoBJieTB0pHTh 3THM Tpe6oBa­

H JIHM, HJIJł HaCKOJibKO yCJJeWHOe ee ,ueiłCTBHe IIPH pa3HblX CTpy­

KTypHblX peweHHHX. Mbl M0)l(eM nony'IHTh 0TBeT Ha B0JJpOC, 
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B KaKOH Mepe CJie)],yeT pacurn:pHtb HJIH . neperpyrrn11pomith MOlUHOCTH 

TpaHcrropTa H xpaHemur )],Jllf Toro, 'IT06hI OHH COOTBeTCTBOBam,1 HapacTałÓ­

DJ:HM H3•3a H3MeHeHHH CTPYKTYPhI rrpOH3BO)],CTBa Tpe6oaaHJ1lfM Tpa:Fi­

crropTa H xpaHemrn: Cblpbll H rOTOBOH npOAYKUHH. 

EcTeCTBeHHO, '!TO Mbl He TOJThKO O ueJIOH CHCTeMe Heq>Tera30BOH npo­

MhIUIJieHHOCTH MO)I(eM IlOJIY'IHTb HHq>OpMaUHH, HO TaIOKe o )],eHCTBHH 

OT,D:eJihHhlX y'laCTKOB rrpOH3BO,D:CTBa H IlO)]:CHCTeM TpaHcrropTa H xpaHeHHlf 

Ił o CBlf3H Me)l()],y HHMH. 3To Il03BOJilfeT pacKphlTb Y3KHe MeCTa H o6pa­

Tlffh Ha HHX BHHMaHHe rrpH npHHlfTHH cTpyKTYPHhIX perneH11H. Mo,z:i:en1, 

IlOKa3hTBaeT 11 pacnpocTpaHlfłODJ:HeCH 3q>q>eKThI turnaMlł'leCKJ[ HaCTYIIaIO­

ru:Hx H3MeHeHHH BHYTPH Heq>Tera30BOH ITpOMblUIJieHHOCTH H B ee oxpy­

)l(eHHH. KpoMe rrepcńeKTHBHOH TeH)],eHUHH, 6naro)],apll HCCJieL(OBaHHlfM 

npoueccoB, Bhl3BaHHLIX ce30HHLIMH H cJiylfaHHhlMH KOJie6aHHSIMl1, MI,[ 

MO)l(eM IlOJIYlfRTb 1rncpopMaUlłl:[ O ,z:i:1rnaMJłlieCKHX xapaKTepHCTMKax CllCTe·­

Mbl (Hanp11Mep CTa6HJThHOCTb, npoMe,z:i:JieHHe rrocpeL(CTBeHHbTX 3cpq>elĆTOB 

Ił T.I1.). 
TaK KaK MO)],eJib OXBaTLrnaeT li onepaTHBHLle peweHJrn - C IlOMOlllblO 

COOTBeTCTBYIODJ:HX ll3MeHeHHH HJIH anropHTMOB - MO)ICHO BI,lITOJIHHTb 

H CBH3aHHLie C HHMH 3KcnepHMeHTI,I. 

MoLI,eJib CJieAYIOIUHM crroco6oM o6pa3yeT 061,eKThl CHCTeMh[ Heq>Te­

ra30BOH rrpOMLllllJieHHOCT.11: 

Ilp0113BOACTBeHHb[e e,z:i:MHHUhT, rrpttMeHlfeMbie Chlpb5I, TeXHO­

norm-1, B03MO)l(fihre llHTeHCHBHOCTH, a TaK)l(e rrpOH3BOACTBeHHbie paCXOJJ:bl 

npttHa)],Jie)l(all(He K HMM, 6hlJ!J,f xapaKTeplBOBaHI,I ormcaTeJibHhIMl1 napa­

MeTpaMH H HaKOHeu, 3anacaMH HX OCHOBHbIX MaTepHaJIOB. ,Ll.esiTeJibHOCTb 

no npOH3BOACTBY H xpaHeHHIO OCHOBHhlX MaTepmlJIOB Ha C,l(Jia)lax 6i:,rna 

npeACTaBJieHa anropHTMaMH. 

C61,n0Balf e)],HHlIUa 61,ma xapaKTepH30Batta )],aHHblMH Tpattcrr6pTa 

OCHOBHblX MaTepHaJIOB BHYTPH OTpacmr npOMbilllJieHHOCTH, L(aHHb!MH 

TpaHCTIOpTHblX 11 CKJia)],CKHX MOlUHOCTeH HCITOJih3yeMhIX B l(eJilfX pea­

Jil13a!llłli ro'I'OBOH npOAYKIIHH H )],aHHblMH np11Ha)],ne)Kal!ll1X K Hl1M paC'­

xo,iJ.oB. 

XpaHetttte Ha CKJia)],ax; TpattcrropT OCHOBHblX MaTep1rnJIOB H rrpO'­

AYKTOB - q>yHKl(HH e)],Hl-iHULI- ' OTIHCbIBaIOTClf M O)],em,pyIOIUHMH anro­

pHTMaMH. 

qaCTb q>yHK!ll11ł pellleHHlf yrrpaliJilfłO[I(eH e)],HHl1!1bI, HarrpHMep orrpe-
' t1enem1e co6JIIO)],aeMhlX 'rrpeqJepeHI.J;HH npH pa3)],eJieHHH OCHOBHblX MaTe-

pHaJIOB, TpaHcnopTHLIX H · CKJiaACKHX MO[UHOCTett, C03)],amte pac'leTHLlX 

20 



u eH .nełiCTBHTeJTbHhIX BHYf PH OTpaCJIH npOMhIUrneHHOCTH, 0TIHCbIBaIOTCH 

qmKCHpoBaHHhlMH ,naHHhIMH Mo.nenw; .npyraH 'łaCTb, HanpHMep onpe• 

.neneHne rrp0H3B0,[(CTBeHHhJX rrpe.nenos .nmr npOH3BO,UCBeHHbIX MeCT, 61,1-

JlO .noae,neHo K arrropttTMaM. 

CTpyKTYPHhie perneHHH HarrpaBJieHHbie K .n1maMH'łeCK0MY H3MeHeHHIO 

M Oll.(HOCTew npOH3B0,UCTBa, TpaHcrropTa H xpaHemrn Ha CKJia.nax, 0TIHChl­

B alOTCH xapaKTepHhIMH .UJIH ,naHHOM TI0JIHTHKl1 pewemrn speMeHHbIMH 

p n,naMH. 

TioTpefoneJlbCKYłO CHCTeMy, C03,!l;aIOll.(YIO 3K0HOMH'łeCK0e 0Kpy)l(emre 

He<pTera30BOW npOMhlUJJleHHOCTH, xapaKiepH3YJOT TIOTpe6HTeJihCKHe cnpo­

ChI li ueHhI, B03M0lKH0CTH .UJIH c6hua H36hITKa, a TaK)l(e ueHhI Ha HMTI0pTHhie 

T OBapbI. 

4. Ilpol(ecc cnMym1unu 

bJlOKOBaH Cl1CTeMa CHMYJIHUHH BH,UHa Ha pHC. 2. Tipouecc CHMYJIHIJ;HH 

COCT0HT J13 Tpex cpa3: 

3°aTIHCH OCH0BHblX ,u_aHHblX , 

- cepHH 3KCrrepHMeHTOB, 

- o6pa60TKH H Hane'łaTaHHn pe3yJibTaTOB. 

3a.naqa nepeozo pa6o'le20 npoqecca cocT0HT M3 sso.na, rrpeo6pa3oBaHHlf 

1ł 6noKHIJOBKH ocHOBHhIX .naHHhIX. 

O.ntta : H3 rpynrr ,naHHhlX OTIHCbIBaeT cpaKTOpbl He rro.n,naIOll.(Hećlf BJIHlf­

HIUO 3KCnepttMeHTaT0pa (HallpHMep IIOTpefoneJTbCKHe · mpOChJ, orpaHH­

'łeHHH B peaJIH3aUHlf, ueHbI) - .npyraH rpynrra OTpa)l(aeT TIOJTHTHKY pe­

rueHHW (HanpHMep BpeMeHHble psr,!l;bl 0TIHChJBaIOll.(He npOH3B0,!l;CTBeHHhie, 

CKJTa,IJ,CKHe H Tpa11cnopT1Ihie MOll.(HOCTH H pacxo.n1,1). TiepBhie lfBJUIIOTCH 

TIOCT0lfHHhlMH BO BpeMeHH npose.n,eHHH Bcew cepHlf 3KCilepHMeHTOB -

.npyrHe H3MeHHłOTClf C 3KCrrepHMe11Ta Ha 3KCnepHMeHT. OcHOBHhie : .naHHhTe 

COCTOHT 113 IlOCTOHHHhIX .n,aHHhlX H 113 0CII0BHhIX 3Ha'łeHHW rrepeMeHHb[X, 

1ł3MeHHIOll(HXCH B cepHH 3KCnepwMeHTOB. 

3a.na'ła emopozo pa6ol.lezo npoi1ecca 3T0 cepirn: 3KcnepHMeHTOB. 

Cepl15I 3KCnepHMellT0B C0CTOHT H3 3KCnepHMeHTOB mo6oro KOJIH­

lJeCTBa. ,l],JTH Ka)l(,!l;Oro 3KCIIepHMeHTa HMeeT MeCT0 H3MeHeHHe 3Ha'łeHHW 
' nepeMeHl-!hlX B cpaBHeHHH C HX 0CHOBHhIMlf 3Ha'łel{J1HMH. 

Ka)K,l),h!M 3KCrrepHMeHT 0XBaTbIBaeT HeCKOJihKO mo61,1x, HO q:JlfKCHpo­

BaHHhIX HO ,ll,JTHHe nepHO,Il,OB. B Ha'łaJie Ka)l(,!l;Or0 3KCIIepHMeHTa : ycTaHa­

BJIJłBałOTC.SI Te 3Ha'leHl!H nepeMeHHhlX . 0ilHChIBaIOll.(HX COCT0HHHe CMCTeMhI, 
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KOTOphle 'npHHSIThl .D,JJSI Ha'iaJTa _ HCCJie.u.yeMoro nep110.u.a (ttanpHMep 3ana­

ChJ, 3aKa3hl ). 

Cne,uyJOI..UHH 6JIOK - B Ha'laJJe Ka)l{,UOro nep110,11,a - BhlilOJTHS[eT ycTa­

HOBJieHHOe . onpe.u.enem1e BeJilP.111.H ,UHHaMH'feCKH H3MeHSIIOI..L(HXCK napa­

MeTpOB (ttanp11Mep ITOTpe6HTeJJbCKlle cnpOChI, co,uep)Kal.ln1e ce30HHbte 

xone6amrn 11 TpeH,D,hI, H3Memnouu1ecS1 MOIUHOCTH). 

· CJJe,n,ylOI.l(łle 6JTOKH npe,11,cTaBJTSIJOT IlOTOK OCHOBHhIX MaTepJ1aJTOB w. 

nponyKTOB, a TaK)Ke HeKOTopyro 'laCTb onepaTl1BHhlX pewett11i1. 

Mo,n,eJJh onpe.u.emieT HH)KHHi1 JI aepxm1H npe)leJThl npo113ao,n,cTBa ,n,Jil! 

Bcex MeCT np011380,ll,CTBa. 3TH rrpe,n,eJJhT cJTy)KaT ,11,JTH Toro, 'IT06J,r C 0,ll,HOH 

CTOpOHbl rrp0113B0,D,HMOe KOJIH'leCTBO npo)lyKTOB YAOBJTeTBOpSIJTO Tpe-

6oBaHHKM, C ,upyroii CTOpOHh!, 'IT06hI OHO He npeBh!WaJIO MaKCHMaJibHO 

peaJI»3yeMoe R OCTaBiueecir Ha CKJTa,n,ax KOJTHlfeCTBO. CooTBeTCTBeHHO 

3TOMY noTpe6FneJihCKłle cnpOChI, Tpe6oBaHłlSI ITOJTh30BaTeJTeH BHYTPH 

orpac;rn npOMhJWJJeHHOCTH 11 ocTaBw11ecsi 3anachI c npe,n,h1.u.yw:ero ne­

pHoAa onpe.u.emnoT H11)1{HłlH npe,11,en npoH3BOACTBa. BepxHHH npeJJ:e JJ 

npOH3B0)1,CTBa paC'lłlTblBaeTCSI, npHHłlMaSI BO BHHMaHHe KOJlłllfeCTBO 

npeBI,1iuaJOl.U,ee MHHHMaJibHhle Tpe6oaaHHSI peam13yeMb!X H xpaHSIIOI..L(HXCl! 

Ha CKJTa.D,ax TOBapOB. 

Mo,n,eJih, nponopU,łlOHaJThHO npOH3B0)1,CTBeHHhIM MOlllHOCTSIM, pa3-

6HsaeT onpe,11,erreHHhie TaKHM o6pa30M npe.D,eJTb[ no npOM3B0)1,CTBeHHbl M 

MeCTaM npOlł3B0,ll,l!lU11M ,n,aHHhie B!1,D,bl MaTep1-raJTOB (ttanp11Mep B c 11y11ae 

npoH3B0)1,CTBa 6eH3J1Ha, no pa3HhlM Heq>TeO'IHCTłlTeJTbHhlM 3aBO,D,aM). 

Ha CJle)lyIOW,eM wary npmtCX0,11,łlT np0113B0,ll.CTBO. 

Mo.n,eJlh )1,aeT 803MO)l(HOCTh )lml Ka)K,D,Oro npOll3B0)];CTBeHHOrO Me­

CTa BhI6paTb 113 pa3HbIX TeXHOJIOfJfH H HHTeHCHBHOCTeH np011380,ll.CTBa 

TOT Bap11aHT, ,ll.JTK KOToporo HMeeTCH He06X0)],11MOe KOJlłl'leCTBO OCHOBł!hIX 

MaTepHaJTOB, 06ecne•rnaaJOll(IU( Te K00JTl'ł'leCTBa npOłl3Be,UeHHhlX npOAYKTOB, 

KOTOphle OCTaHyTCl! Me)K)ly HJf)l{HlłM H Bepxtt»M npe)l,erraMll. IlOCKOJJhKO 

Jl HeKOTOphie Bap11aHThl YAOBJieTBOpSIIOT npe,ll,h!AYll(l1M ycrrOBłlSIM, MO.D,eJib 

Bhlfo.tpaeT 113 Hl1X Bap1rnHT, o6ecne'IHBaIOll(łlH MaKCHMaJJbHOe KOJJ}llfeCTBO 

llpł16J,m11: CorrracHO Bh!6paHHOH TeXHOJior1111 11 lłHTeHCHBHOCTl1 Hapac1a­

IOT 3anaChl npo,uyKTOB H yMeHhillałOTCSI 3arrac1,1 OCHOBHhIX Ma1epHaJJOB. 

Crre,n,yJOll(HM waroM SIBJTSl'eTCSI ornpaBJTeH.J1e 3aKa30B BHYTPH OTpaCJiłl 

npOMhllllJieHHOCTR. UpOH3BO)l,CTBeHHble o6beKThI OTnpaBJISIJOT 3aKa3I,[ 

.n,mr CTOSl'll(HX C Hl1Mlf B BepTttKanbHOH CBSl'311 npOH3BO,llCTBeHHhIX Meer, 

c o.u..ttoJ1 cropoHhI c n_eJThlO AOTIOJIHettttsi: »cnoJih30BaHtti.rx co6crseHHhIX 

OCittOBHh!X MaTep11aJTQB, C Apyroil: )ł(e CTOpOHhI C u,enbłO 3arOTOBKłl no-
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Tpe6HOCTH B OCHOBHblX MaT~pI1aJiax HapaCTa10m11x B CJien,yJOll.leM nepHO­

.ue · l13-3a KanHTaJIOBJTO)l(eHHH. 

,. TpH 6JIOKa M0D,en11py10T peaJTH3aUliJO ripO!i3Ben,eHHblX npon,yKTOB. 

O6cJTy)l(1,rnaH11e BHyTpeHHHX 3aKa30B ,umr 0CHOBHbIXM aTep11aJJOB 11 BHe­

IIIHHX noTpe6HTeJibCKl1X cnpocoB orpaHH'łl1BaeTCj{ HMeJOll.111Ml1CH 3ana­

caMH npo,uyKT0B l1 M0IUH0CHIMl1 TpattcnopTa. 

Bo speMH peaJJ113au1111 3anach1 npo,uyKToB CHH)KaJOTCH no Mepe co­

OTBeTCTBYJOmei1 peamł30BaHH0MY KOJIH'łeCTBy. CKJJa,Ubl OCHOBHblX MaTe­

pHaJI0B HaTI0JTHHIOTCj{ B 3aBl1Cl1MOCTH OT npe,UJIO)Kemrn l1 OT KOJTH'łeCTBa 

11MeJOll\l1XCj{ TpattcnopTHblX cpe)lCTB. 

Mo.uenb Bbl'łHCJJaeT Ha )laHHhIH nepHO)l )lOXO)lhl OT IlOTpefo1TeJTbCKOH 

peamnau,rn , K0JT11•1ecTso peamnyeMhIX 11 ttepeamnyeMbIX l13-3a He)lOCTaTKa 

TpattcnopTHblX cpe,UCTB npo.uyKT0B, l1 B03HHKaJOll\He TpaHcnopTHb!e 

paCX0)lbl. 

4aCTh IlOTpefoneJJbCKHX Tpe6oBaHJ1H He noKpblTb)X 113 OTe'łeCTBeHHhlX 

3anac0B }!JUi He o6cJiy)l(eHHhlX l13-3a He,UOCTaTKa TpattcnopTHhlX cpeD,CTB 

y,noBJJeTB0plleTCll H3 HMn0pTa. 

Ecnn 3anach1 ocTasw11ecS1 nocne pean113aumi: Ha CKJTa,uax npes1,1wa10T 

n pe,neJibl 11Mel0ll.(l1XCSI MOI.IJ,HOCTeH CKJTaACKHX noMell.l,eHMH, TO corJTaCHO 

B03M0)l(H0CT5IM HMeeT MeCT0 peaJIJ13aUMH J136h1TKOB. 

3anacbt pacnpe.ueJJ5llOTCH no pa3HbIM T11naM pe3epByapos (ttanp11Mep 

Tpy6onpOBO)lb[, Ul1CTepHh1), cornaCHO l1X MaKCl1MaJThHOH eMKOCTl1. 

Cne,uy10ll.l,11ii 6JIOK cJiy)l(HT ,unH 3aKpennemrn pe3yJihTaToB 3Kcnep11-

M eHT0B. Ott perncTp11pyeT cne,uyJ01.1..1,11e xapaKTepI1CTl1KI{ so ncex nep11011,ax: 

> ,. npe,ueJJbl np0113B0ACTBa, 

- npOH3BeD,eHHOe KOJJH'łeCTBO npo,ayKT0B, 

- peaJTl130BaHHOe KOJ111'łeCTBO npo,uyKTOB B ueJJHX o6cJTy)KHBaHHH 

n0Tpe611TeJibCKHX cnpocos, 

- o6beM noTpe6HTeJibCKOfO HMTIOpTa, 

- 06beM A06asoąHOH peaJJH3aUH11, 

.- - KOJTl1'1eCTBO npo11,yKT0B Hepeam13yeMblX 113-3a He)lOCTaTKa TpaH­

cnopTHblX cpeD,CTB, 

, - He/1,0CTaT0K M0lllH0CTH CKJiaACKl1X noMeJ..UeH11H, 

- B03HHKaJOUll1e np0113B0)lCTBeHHhle paCX0Ab[, paCXO)lbl TpaHCil0pTa 

H xpaHeHIU[ Ha CKJia,uax, 

'-- )lOXO)lbl nony'leHHble B pe3yJThTaTe 06cJiy)l(HBaH11» IlOTpe611TeJ1b­

Ckl1X cnpocoB H .no6aBO'łHOH peaJIH3aU1111 , 

- pacxo)lh[ ITOTpefoneJJhCKOfO 11MTIOpTa. 
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Tpemuu pa60<1uu npot/ecc HcnoJJHHeT )l(eJTaHHYIO pa3pa6oTKY perH­

cTpMpoaattttbIX 3KcnepHMeHTaJlbHbIX pe3yJTbTaTOB 11: C03t1am1e BbIXO)J,HhlX 

Ta6mm. 06 aJTrOp11TMaX HCil0JIHeHHblX pa60'll1:M npou,eccoM 6y.n,eT pe'lh 

no)lpo6ttee B cne.n,yJOll.leM. 

5. AHaJIH3 pe3yJibT3TOB 3KCnepHMCHTa 

,Ll,ByM» rnaBHbIMJI Tpe6osaHJ1HM.11 npet1,bHBJieHHblMl1 K 0TpacJIM npo­

MhlllJJieHHOCTJ,1 Mhl C'll!TaeM - YA0BJieTBopettlłe noTpe611TeJlhHbIX Tpe-

6oBaHHl1 tt np1-16bIJThHOCTb CHCTeMb[. 

Ilo3TOMY H aHaJilł3 pe3yJibTaT0B 3KCnep11MeHT0B CJJe,uyeT HCTIOJIHIHb 

corJiaCHO BbIWeyKa3aHHbTM TO'!KaM 3peHl1SI. TaKHM o6pa30M Heo6XO)J,11MO 

yc1po.11Th npouecc1,1 rpynm1py10UI11e 11 06pa6aTh1sa10m,11e perncTp11posaH­

Hhie BO BpeMH cep11H ::lKcnepHMeHTOB pe3yJibTaTbl ITO BbIWerrp11ae,ueHHhlM · 

T0'!KaM 3peHHSI. 

,Ulm IlO)J,,Il,ep)KKI{ attamna optteHTHp0BaHHOro Ha nptt6b1Jlb MOryT 

6hITb TIOJJy'leHbI CJJe)J,yIOIUHe cnpaBKtt: 

- rO)J,OBhie 11TODI pa3HblX pacxO)J,08 no 811,IJ,aM npo.n,yKTOB, o6beKTaM 

np0H3B0,llCTBa, nrnaM rpattcnopTHhlX cpe)J,CTB łI THITaM pe3epayapoB, 

- fO)J,OBbie HTOrH c6bITOBhIX )J,OXOA0B no npo.n,yKTaM, rpyrrnaM 

TIOTpe6ttTeJTel1 H B03M0lKHbIM A06aBO'łHhIM peaJ1113au1-HIM, 

- rO)J,OBOH TIOJJHblH HTOf paCX0A0B tt c6bITOBhIX A0XO,UOB np0MbIWJTeH­

HOCTH, 

- fO)J,OBaSI np116bIJJb. 

)],nSI HCCJie)J,0BaHHll Y.ll0BJICTB0peHHOCTH ITOTpe6HTeJJhHbIX Tpe6oBaHHH. 

He06XOAHMO C03,IJ,aTb 6oJTee CJJQ)l(HhlH MaTeMaTKl.feCKMH annapaT lfeM 

npe,nhl)J,YUIH11. IloTpe6HTeJTHhie Tpe6oBaHHSI K 60JJbWłIHCTBy npo.n,yKTÓB 

Heqnera30BOii npOMhIWJieH:HOCTłl (TOilJIHBa, roplO'IHe) KpOMe nepcneKTłIB­

HOt0 Tpett,ua conep)KaJOT Ce30HHble H CJTy':laHHbie KOMIT0HelfTh]. 1J,e11e­

coo6pa3HO onpe)J,eJJlfTh CBH.3b cnpoca H npeAJIO)KeHttSI no OAHOMY ,nm1 pa3-

JJH•rn1,1x COCTaBJilllOll]HX. ,ll.JJll 3TOJ1 u:en11 IlO)J,X0,L\HT cneKTpaJThHhlH aHamn 

[4, 5, 6]. 
MeTOA om1paeTCll Ha npeo6pa30BaHHH <!)yp1,e LJ,eJTaJOll.leM B03Mo:lK­

HhIM pa3JI0)KeHHe OTHOCSIU]HXCSI K pa3HbIM nepHO)J,aM (HJIH l.faCTOTaM) 

COCTaBJTHłOll(lłX BpeMełlHhlX pSI,Il,0B. 

TaK Ha3hJBaeMhie K03<jlqm u11eHThl KorepeHTH0CTH, yc11JTe1-uu1, cpa3osoro 

cneKTpa cnoco6Hbl K onpeAeJieHłllO CBH3łl Me)K,Lly ABYMSI BpeMeHHblMH 

pSI.n,aMH cne,nyJOll.lHM o6pa30M. 

26 



KoJcp<jrnu11eHT KorepeHTHOCTH IIOI<a3h!Bae'r Mepy mrneiiHOCTH Me)K)];y 

COOTBeTCTBYlOlllHMH KOMITOHCHTaMH BpeMeHHblX pS!)];OB BXO)];a H Bh!XO)];a 

(BeJIH'łHHa MO)KCT 113MCHl1TbCSI Me)K,11,y o H 1). 
KoJ<pqnn.1,11eHT yc11J1eHinr yKa3b!BaeT, KaKaH BeJIJl'IHHa COOTBeTCTByeT 

e,11,11Hl1'1HOMY KOMITOHeHTY BXO)].HOrO BpeMeHHOfO pH.n;a B COOTBeTCTBYlO­

UJ,eM KOMIIOHCHTe BblXO,llHOfO BpeMeHHOfO pH.na. 

<Da30BhlH cneKTp xapaKTepH3yeT 3a.n;ep)ł(KY BpeMeHl1 Me)ł(,11,)' COOTBeT­

CTBYłOl.1(11MH KOMTIOHeHTaM11 BpeMeHHblX pS!)].OB BX0,11,a 11 Bb!XO,na. 

EnoKoBa.H cxeMa crreKrpaJibttoro attamna rroKa3atta Ha pttc. 3. 
113 TO'IKl1 3peHHH Bblllle yKa3aHHOfO MeTO)].a 11CCJie)];OBaHHaSI CHCTeMa MO)KCT 

6b1Tb xapaKrep113oaaHa cne.n;yłOl..l(HM o6pa3oM. 

Puc. 3. OJlOKOBaSI CłlCTeMa cneKTpaJlbHOro 

aHamna; D; (f) - cneKTP cnpoca npo,llyK­

Ta N °i, S; (f) - cneKTp npe,a:no)l(eHHSI 

nponyKTa N °1, Gi(f) - QJYHKQIUI ycK­

JJeHl!!l N °,, lf/1 (f) - QlYHKllll!l <!>aJbl N °;, 
N,(f) - cneKTp wyMa N °1 

01 ( f ) 

'li (f) 

GnffJ 
'fn (f) 

! N,(f) 
s, (() 

Tip0113BO)].CTBeHHble MOl..l(HOCTH H 3arraChl CblpbS! orpaHH'leHhl. 

3TH npe)].eJihl MOlll,HOCTH HMelOT pe3yJihTaTOM HemrnettHOCTb Cl1CTCMhI 

B TOM CJIY'Iae, ecm1 BXO)].Hble CHrHaJibI rrpeBbtWalOT orrpe.n;eJieHHhle rrpe­

,neJibI. 

Ilpe)].eJibl MOlllHOCTtt tt 3MCHSlłOTCH H3-3a KaIIHTaJIOBJIO)KeHliH. 

CHCTeMy MQ)l(HO C'IJ1TaTh H3MeHS!lOI..IJ,ettcSI BO BpeMett11; ,L\JISI 60JJbWHHCTBa 

Blł,11,08 npo)].yKTa MO)l(Ha ee C'fHTaTh cooT·BeTCTBeHHO MC)];JleHHO H paBHO­

MepHO 113MCHSIIOI..IJ,ettcsi. 

BXO)].Hhie rrepeMeHHhie CHCTCMbl rrpe,11,cTaBJIHlOT norpe6ttTeJibHhie· 

Tpe6oBaHHSI, B03HJ1Kal01.IJ,J1e no KBapTaJiaM no Ka)ł()];OMY BH.ny npo.nyKTa, 

ee BbIX0,11,Hbie nepeMeHHbie rrpe.n;cTaBJIHIOT KOJIH'ICCTBa COl10CTaBl1MhIX 

11M npo.n;yKTOB (3a11acos). He onpe)].eJieHHbie croxacn1.<1ecKHe rrpouecc1,r 

nopO)ł()].alOT 3TH rrepeMeHHbTe, 60JibWHH~TBO KOTOpblX CO)].ep)KaeT 3Hatrn­

TeJJbHhlH TpeH)]; 11 ce30HHble KOJie6aHttSI. 
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Ilpou,eCCbl nopO)l()laJ0~11e BXO)lHbie 11 BbTXO.IJ;Hbie ClffHaJibl MoryT 

6hJTb MO.!leJTlłPOBaHhl CJie)lyIOlUHM cnoco6oM: 

{Y,} = rn 1 +d,{X, } 

r,ne: { Y, } - nopO)K.!la10mH11 npouecc, 

,n 1 - TpeH.!l, 

dt - rna,n:Kall ;D,eTepMHHHCTJ1'łeCKaH <PYHKU11ll' BpeMeH11 , 

{X,} - CTaUMOHapHbl}I rrpouecc. 

CrreKTpaJibHbie cjlyHKUlłH , 1a.aammHe mrneapHbie xapaKTeplłCTl1KH 

Cl1CTeMąl, ,D;OCTaBJillJOT HH~)OpMau:i,111 TaK)l(e O xapaKTepe HeJIMHeapHOCTeH 

B HeJTJ1HeHHbIX o6JiaCTllX. XapaKTep 113MeHeHJ1H. n03BOJill'eT npMMeHJ1Tb 

MeTO)lbI cneKTpaJTbHOro aHaJJH3a pa3pa6oTaHHble )].Jlll' TIOCTOllHHhlX BO 

BpeMemr c11cTeM, e pe3yJJhTaTe qero nony'laeM cpe,UHIOIO BeJTM'łMHY .LJ)TSl 

HCCJTe,n;oBaHHOfO nepHO.IJ;a cneKTpaJihHhlX <PYHKUHH [7]. 

Pa3pa6oTaHJ-Iall HaMH CHCTeMa nporpaMM [8] HC'łl1CJI5IeT: 

- oueHKY cneKTpa 11 e 3a11Mttoro cneKTpa yMeHhWeHHOH .zi;11cnepc1m 

BpeMeHHhlX PllJlOB (cnp11M e He1rneM cneKTpaJTbHOfO OKHa TIOKH), a TaK)l(e 

HX cpyHKUIUO KorepeHTHOCTM , 

- OL(eHKY q>yHKL(l1H yrnJieHHll 11 <pa3hl mrneHHOH HJTH JIHHeap1130BaH­

HOH CHCTeMbI, a TaK)l(e J1X )lttana30Hbl KOH<pH,[\eHUHH. 

B xaYecrne npttMepa noKa3bIBaeM B Ta6m1.ue pe1yJihTaThI crreKTpaJib­

Horo attaJTH3a BhIITOJJHeHHOfO Ha BpeMeHHhTX pll',IlaX cnpoca łl npe.IJ;JJO)l(eHl'lll 

HeKOTOporo npo.ayKTa. BpeMeHHbIH MaCWTa6 MO,UeJIH - TO eCTh HHTepeaJI 

B3l1Tl1SI npo6hr - COCTaBHJI 1 KBapTaJJ (I KB), H TaK MaKCHMaJTbHaH ąaCTOTa 

BO cneKTpax 6b1Jla 0,5 KB - 1. ,ll.JJHHa epeMeHHhTX pH,UOB cocriB11Jia 52 KB. 

Bo BpeMll' npoBe)l.eHJrn 11CCJTe,llOBaHJ111 pa36HBKa Ll = 1/ 16 KB- I OKa3aJTaCb 

caM oii np11ro.zi; tto11 . 

J,13 cneKTpoe nepeoro epeMeHHoro pH.zi;a nerKo MO)l<Ha onpe,ueJIHTb, 'ITO 

11X K()MfTOHeHT . caMOH: Bh!COKOH MOlUHOCTH HMeer ąaCTOTY 0,25 KB- 1 , 

3HaY11T e.o epeMeHHOM p.srD.e ro,n;oeoe nep110)1.H<tecKoe Kone6am1e .srnm1eTCS1 

caMhlM Ba)l(HhlM. KpoMe Toro, Ba)l(eH H KOMITOHeHT np11Ha.IJ;JTe)l(alUHK 

K 11aCTOTe 0,5 KB- 1, 3HalfJ1T MMeeTCSI H 3Ha'łHTeJTbHOe rroJTyro.D,OBOe nep»o­

,U,H'leCKOe KOJTe6aHHe. 

. CrreKTp BToporo PH.Ila JlBHrall:Ch rro HanpaeJieHHJO OT HH3KHX lfaCTOT 

K . BhICOKHM noKa3hIBaeT B03pacraH»e; MaKCMMaJTbHYIO BeJil{llHHY OH nony-

11aeT n pH lfaCTOTe 0,5 KB-I . l1 TaK, 3,UeCb caMhIM 3HalfHTeJihHhIM HBJill'eTCSI 

n o JJyro.zi;oBoe nepHOJlH ąecKoe KOJie6aH1łe. 
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Ta6nwua 

PeJynbTaTbl cneKTpanbttoro attanwJa 

CneKTpb1 CneKTpb1 Kmcl><lm-
LlacToTa 

epeMeHHoro BpeMeHHOro 
u-wettT <l>aJa 

(KB - 1) pll,!la pll,!la 
Kore-

Yc1rnem1:e 
(pll,!l) 

N2 1 N2 2 
(t2 . KB) (t2 . KB) 

peHTHOCTlf 

0.00000 24.24464 2529.70420 0 .68724 8.46726 0.00000 
0.03125 36.04927 2439.89054 0.43693 5.43777 0.09500 
0.06250 16.91126 2271.52460 0.68614 9.59961 0.06700 
0.09375 0.00000 2197.24043 0.00000 0.00000 0.57300 
0.12500 0.00000 2249.94832 0.00000 0.00000 0.45600 
0.15625 492.56475 2545.19852 0.07661 0.60395 0.87200 
0.18750 1489.98730 2546.50944 0.20063 0.58557 1.16000 
0.21875 2560.68297 3175.00323 . 0.27388 0.58274 1.21100 
0.25000 3053.61340 4466.12300 0.22255 0.57053 l. 19100 
0.28125 2636.48289 6152.55557 0.12898 0.54863 1.11200 
0.31250 1593.25654 7736. 74691 0.05774 0.52952 0.96900 
0.34375 581.09867 9482.92627 0.02784 0.67403 0.77000 
0.37500 102.91333 12926.12447 O. 16337 4.52991 0.61500 
0.40625 198.07146 19700.90711 0.39484 6.26674 0.43400 
0.43750 565.79606 29317.95413 0.40117 4.55930 0.26200 
0.46875 887.90237 38253.30135 0.45023 4.40424 0 .12100 
0.50000 1006.67425 41906.41747 0.47425 4.44481 0.00000 

Ko3cj)qrnu11eHT KorepeHTHOCTH D,BYX BpeMeHHbIX pHD,OB Ll,OCTaTO'łHO 

BeJU!K B OKpy)l(eHJrn: 'łaCTOTbI O. B OKpy)KeHł:111 '!aCTOTbI 0,5 KB - l OH np11-

Hl1MaeT cpeD,HłOłO sem1.'łl1.HY, a B D,pyn,x D,11.ana30HaX '13CTOTbl OH 5{8JU!eTC5ł 

O'leHb Hl13Kl1M. 3TOT cjlaKT yKa3bIBaeT Ha TO, '!TO HCCJieD,OBaHHaH MOD,eJib 

MO)KeT 6blTb C'll1Tatta 6Jil13KO K JlHHeMHOH Jll1.Wb B OKpy)KeHl1.l1 O, 11.m1. 0,5 
KB- l. B 3Tl1.X D,ttana30Hax '!aCTOTbl cjla30BOH yron 5!BJI5leTCH 6Jil13Kl1.M 

K O, 11. raK npe,nJio)l(eH11.e cJie,nyeT 3a Kone6aH11.5!Ml1. cnpoca 11 6e3 nepeD, BJ1.)l(KH 

B HH3KOM l1 B BbJCOKOM D,Mana30Hax 'ł3CTOTbI. BeJil1.'111Ha yc11neHl15! COCTaBJIH­

eT B Hl13KHX '!aCTOTax 8- 10, a B 8b!COKl1.X 4- 7, 'iTO 5!BJIHeTC5! CJieD,CTBłleM 

Toro, '!TO npoD,yKT MO)l(eT 61,1Tb 3KCIIOpT11posaH TIO'ITH 6e1 orpatt11'!e1-111i1 . 

B 0Kpy)Kett1111. 'laCTOThl 0,25 KB- 1 Hl1.3Kl1H K03Q)q)HUHeHT KOrepettTHOCT11. 

yKa3bIBaeT Ha HeJIMHeHHOCTb MOD,eJIH. 3TO 5!BJISieTC51. CJieD,CTBHeM Toro, 

'!TO CHCTeMa He MO)l(eT CJieD,OBaTb COOTBeTCTBYłOlllHM o6pa30M 3a se­

JIHKHMH KOJie6aHtt51.Ml1. crrpoca 113-3a CBOHX opraHH'leHHblX MOIUHOCTeH. 
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B 3TOM ,Imana30He yc1,1Jiett11e COCTaBJHleT 0,6; KpoMe 3TOro B03HHKaeT 

H <j>a30BhlH yrorr Be.JHf'lłlHhl 1,2 psr,a:a, COOTBeTCTBYJOLUHH: B 3TOM ,!lHana-

30He 'iaCTOThl nepe,!lBJł)KKe 1/ 5 ro,!la. 

B HaweM np11Mepe CBSl3b c6opa H npe,!lJIO)l(eHHSI HCCJie,!lOBaH JHI Wh 

OTHOCl1TeJihHO 0,!lHOro BH,!la npo,!lyKTa; KOHelfHO 11,enecoo6pa3HO pacw11-

pHTb aHaJil13 H Ha COBMeCTHOe J1CCJie,!lOBaH11e HeCKOllhKHX pa3HhlX BIU{OB 

npo,!lyKTa - C IIOMOll.(hlO cneKTpaJibHO[O aHamna MHOronepeMeHHhIX 

CHCTeM. 3tta'll1T, np0113BO,!lCTBO 0,!lHO[O BM,!la rrpo,nyKTa SfBJISfeTCSI cpyHKL(Hett: 

He TO.JlhKO OT cnpoca Ha ,!laHHhltt: Blł,!l rrpo,nyKTa (ttanp. noTpe6HOCTlf 

Ha roTOBhJe npo,a:yKTbl BJIHSIIOT H Ha npOH3B0,[l,CTBO OCHOBHh[X MaTe­

p11anos). 

Ha1m1 ,naJihHeiłnme 11ccrre,IJ,0Batt11sr 11.MetoT ueJihIO pacurnp11Th Kpyr 

anropHTMOB ,!lJIR o6pa60TKH pe3yJihTaTOB, ,[l,JISI Toro, lfT06h[ OHH ,!laBaJilł 

COOTBeTCTBeHHO pe,a:yuRposaHHYlO HHq>OpMaumo ,!lJISI npoeKTHpOBLUlfKOB H 

H CITOJIHHTeJiett 3KCnep11MeHTOB. Jhmih TaKHM o6pa30M MO)KeM ,!lOCT.11':lh 

COOTBeTCTBeHHO 3<j>cpeKTHBHOro np11MeHeHJrn MO,!lemf. 
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