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Emo~oru~ecxaa ~osa msny~euHH H o~ycnoBXeuuaa en creneBD panHaumouuott onacuocrm o~uo

sua~o onpe~eXHDrcs,ecnx HSBecrua nor~o~euuaa ~oaa H KoS~HnHeHT oruocmrenDuott ~ao~orm~ec

KoA s~eKTRBBOCTH ~aBHOro HSny~eBHH (OES). 

Benx~RBa nor~o~euuott ~osu, nB~HcD ~Hero wmauqecxott ne~uqznoA, B uacron~ee npeun uo

:er 6HTD onpe~e~eua cauuuu pasuoo6pasuuuu ~usuqecKMMM ue~o~auu c ~ocraro~oa ro~BOCTDD. 

Koa~unuenr, xapaKTepusyn~Mtt oruocnre~DBYD 6uoxoru~ecxyn a~eKTHBBOCTD usny~eunn, no 

cBoeuy cuucxy cnnsau c ~era~MH 6uoxHMHqecxoro n ~uamoxorn~ecxoro ~ettcrBMH uanyqeuHH n'ua

xo~rcn TCM CaMUU BHe ~MBMKH._STOT KOS~MUReBT CXO:BUM o6paSOU BSBRCHT OT BH~a MBnyqeuHH, 

ero auepruu,uo~ocrn ~oau, ~PaKnHOBMPOBaHHH o6nyqeuHH, rnna uccxe~yeuott ~moxoru~ecxoa peaK

UHH, HH~BH~aHDHHX OC06eBBOCTeU opraBMBMa H OT ~yrHX ~aKTOpOB 0 U8orne H3 KOTOpUX Be~OCTa

TO~BO xopcmo nsy~euu. 

0~B8KO npH HCCXe~OBaBHH CXOEROrO MBOrOKOMBOBeHTHOrO HSny~eBHH ~~ CpaBBCBHH paanH~HUX 

xounoueuron no nusunaeuouy HMH 6uoxorn~ecxouy a~exry zexarexDBO HMe;D raxoA xpureputt, xo

ropu« OCHOBHBaHCH ~H HCKnD~HTeXDHO na ~HBHqecKHX CBOHCTBax HBny~eBHH 0 HO ~aBSX ~H Q p~io~l 

reoperm~ecxue nenH~HHw OES,ue nporBBope~a~e ~aHHUM sxcnepHUeuraXDuott PanHO~uonoruu H p~

auuouuoH ue~uHHu. B xa~ecrne raxoro xpurepHH uoryr .~HTD nu6panw xoKSXDnue norepu aneprnu 

~acr»u B TKaum. SxcnepHUeuranDBO ~oKasauo,~o sneprHH, noKanDHO norno~ennan na e~amue 

~XHHH npo6era ~acruu (~llS), uueer nepnocrenennoe ana~enue ~ ~uonoruqecKoro nonpez~eHHH. 

C nXOTHOCTDD XHH8UBUX DOTepD BBeprHH CBHBaHO DOHHTHe Ka~eCTBa HsnyqenHH, Mepott KOTOporo 

nnnsercn wBKTop xaqecrna. no nex~ne ~axropa Kaqecrna cy~T o6 o:a~aeuoa 6uonoru~ecnoH 

s~eKTHBBOCTH ~auaoro uany~euHH. Henocpe~crneBHoe usuepeaae ~axropa xa~ecrna uanyqeaHH nn

~ercn o~oH ma uau~oxee auryanDuwx,uo o~oBpeueuuo n o~oA us cauux rpy~aux sa~a~ p~a

uuouuol sa~HTH H ~OBHU6TpHH. 



I. 3KCIJEPIIMEHTAJ!b!IOE CnPETIEJIEHIIE <l>AKTOPA 

KAqECTBA 1!8]YqEHI!H 

I.I. PeKoY6nHauzoHHH« ueTon 

PeKOYeHnOBaHHyD MKP8 [I] SaBHCRMOCTh ~aKTOpa Ka~eCTBa zany~eHHH OT ~nS MOIHO npn6-

nnazren»HO ennpoKcaunpoBaT» ypaBHeBneu: 

rne 

~ 
(1 +a) a· 
1 +a 11* 

11" = ~ - OTHOCHTen»H!lll JinS, 

6!, = 3 15 :KaB/IIIIKPOH , 

a = 0 1038 - DOCTO!IHH!lll . 

STa KpnBaK npencraBneHa Ha p11c.I 

11tf ;;.f ; (I) 

B pa6oTax [2-3] noKaaaHa BoauosHOCT» HenocpencTBeBHoro onpeneneHHH ~aKTopa Ka~ecT

Ba,He np116eraK K llauepeHHHM cneKTpa n cocTaBa cuemaHHoro nany~eHHR. TinR aTo« uenn ncnon»

ayercH HBReHne KOROHHO« peK0116HHSUHH B rase TKaHeSKBHBSReHTHO« HOHH38UHOHHO« Kauepu. 

~eKTHBHOCTh C06zpaHHll HOHOB 1 T.e. OTHOmeHne TOKa HOHHBSUHOHHO« KaMepu npn naHHO« BeRR

~HHe aneKTpn~eCKOrO DORH K TORy HaCH~eHHll 1 B cny~ae KOROHHO« peKOY6RH8UHH 

j = 1/m8"' (2
) 

rne nl - KOS~RUIIeHT ,SaBRCH~II« OT DapaueTpOB rasa H OT HanpHSeHHOCTH aneKTpn~eCKO-

ro nonR, 

He SaBRCHT OT IIO~HOCTII norno~eHHO« nOSH, HO'SaBHCHT OT ~8 ~aCTRUe 8Ta OC06eHHOCTh H HCDOnD• 

ayeTCII ]lJlll BKCnepl!l.!eHTanhHOro OnpeneneHHll JinS R ~aKTOpa Ka~eCTB8 ar • 
Onpenenau ycnOBHH 1DpH KOTOpHX RSMepeHB!lll a~eKTHBBOCTh C06npaHHH HOHOB OnHOSHa~O 

cooTBercrByer ~aKTopy Ka~ecrBa cuemaBHoro nany~eHna. nycr» naBo BeKoropoe pacnpeneneHl!e 

no~no~eBHo« noaH DO JinS ROBRSRpy~~HX ~aCTRU- g ( 8 ). EyneY C~aTh, ~0 SHeprRH 1 RnY

~!lll aa o6paaoBaHne onno« napu nonoB, nocTOHBHa. Torna pacnpeneneBRe sapHna 9 (8) , o6pa

aoBaBBoro ~acrnuaun c paann~Ho« ynen»Ho« noBRsaune«,6yneT nponopunoaan»Ho pacnpeneneBnD 

norno~eanoa noau 9-(B)=k·J(e) ( 3) 
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nonBH« aapHn B KaUepe fl nponopunoHanea nonHo« norno~ea11o« nose r eHQKC 

f1. = Jo. ~(8) J9 = k ·Dn 
/i}""'" rne lJn- norno~eHB!lll noaa, 

(4) 

.1:: - Koa~nunear nponopunoBaJI»HOCTH ,. 

~NHtP~oKd- COOTBeTCTBeBBO YHBHMaJIDB!lll R YaKCHUanDB!lll YnenhHHe liOBHBauRH B 

CDeKTpe ROBRSHpyD~ ~aCTHU. 

Ecnn peKOM6RHSURll HOHOB B Kauepe KOJIOBB!lll, TO aapHn, C06paHBH« Be BHeKTponax KaUepH, 

a/= J freJ ~(l9J dB • (5 > 

rne f(B)- S~eKTHBHOCU C06HpaBHll HOBOB HS K01IOBOB 0 yneJIDBO« liOBIISaURe« 8 • 

llavepeHB!lll cpenHHH SIM/eR!I!IIBBOCTD C06npaBHll ROBOB 1 coanaBBHX paccuarpHHaei.!Hil aany~enneM 

J q.(e) f(9) c/B 

f tj.(B)d8 
{6) .f tl 

=- = 
Q 

COOTBe!I!CTBYD~!lll 3TO« SIM/eKTHBBOCTH C06HpaHRll HOBOB Ope~ yneJihH!lll IIOBIIBSUHB YOEeT 6HT» 

onpeneJieHa HS ypaBHeBHH (2) 1 a ycpen~~eBBH« ~aKTOp Ra~eCTBa - HS ypaBBeHRH (!): 

2 
H+a){.f-1) 
ln{+tJ(1-J) 

f mfl !(o)cl& 
f+mll .(t+a) • (7) 

fm(f+a£1) !(e) dfl 
1+mi1 

CreneH» pannaunonHo« onacnocrn onpenenReTcB Bena~nno« 6Honora~ecRo« noau • EHOJI08a 

cuemaBHoro nany~enHH B CBOD o~epeJtD onpenensercH cyllllo« nponaBenena« norno~eHBHX nos Ba 

COOTBeTCTByD~Hl ~aKTOp Ra~eCTBa: (8) .JJ0 = J J{e) ?{i9) dt9 ~ 
cneRrp llOBHBBUHOBIIliX DOTep» 3(e),6y;lleT: rorna ~aKTop Ra~ecTBa cuemannoro nany~ennH, HUeD~ero 

JS(e)-8-dB 
'Z=(1+a) r.~ .. ~+~_e. (9) 

TinB TOrO,~T06H HSil6pHellaK Benll~HBS e (7) 6una paBBa RCTHBBO« BenH~He W8KTOpa ltS'IleCTBa 

z (9) nns nn6oro cneKrpa S(e), nouno BHDOJ!Hll~»cH paBeHCTBO: 

J 0(1+aer' !{f;)J& _ f 0(1+m£J)'trB)df1 

J Ue)d8 - f(1+a8){1+mBy-' !(&)d& 
(IO) 

KaK IIOEBO BHneTh STH ypaBBeBHH TOXAeCTBeBBH npll n7 - a . 

Ilpll STOll ![ = a;f (1-f). (II) 

BunonneHHe Tpe60BaBilH fnaa He npencTaBnHeT TpynHOCTe«, T.K. nt HSIIeBBeTCll OT 0 nO 

~ Dpll HSJleBeBHR HanpHEeBBOCTH IIRe!tTpH~eCKOrO nonn •. Cy~eCTByeT TaKaB Banpl!EeBBOCT» non~~, 
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npz·xoTOpOR OTHOCHTen~HOe KOXH~6CTBO HOHOB 1 peKOM6HHHPYD~HX B KOnOHKaX Brase TKaHeSKBHBa

neHTHOR xauepu,nponop~oua~Ho ~aKTopy KaqeoTBa cuemaHHoro npoHHKaD~ero usnyqeuHH uesa»x

cauo ·oT COCTaBa H cneKTpa HOHHSHPYD~HX qaCTKU. TaKOR pezzy pa60TH KaMepH MOEHO HaSBaT~ nH

ueRHHM pe:ZYOM peKOM6HHaUHH. Benaqzua STOR HanpHS6HHOCTH MOKeT 6HT~ Hal~eHa SKCnepHMeHTa~

HO npH o6nyqeHHH KaMepH nOTOKaMH qacTHU C H3B6CTHHM cneKTpOM !TIS. Ha puc.2 npHBe~eHH KpHBHe 

SaBHCHMOCTH S~eKTHBHOCTH C06HpaHHH HOHOB OT BenzqaHH ~aKTOpa Ka~6CTBa npH pasnzqHHX nn • 

B pa60T6 [4] OnHCHBaeTCff npn6op, nocTpOeHHHR Ha peKOM6HH~OHHOM npHHUHne. C~oeHHaH TKaHe

SKBHBaneHTHaH aonasauaouuaa Kauepa (pac.3) noue~aeTcH B none zccne~euoro usnyqeuHH. SneK-

TPO~ Kauepu B~~~eHH nonepeueuuo TaKHU o6pasou,~o o6pasymT ~e nepeKpUBaD~e ~r ~yra 

cacreuu; Ha o~y cucreuy no~aercH ~ocraroquo BHCOKoe uanpnaeuae £1 , o6ecneqaBam~ee peZHM 

uacu~eHHH. HanpnxeuuocT~ nonu uex~ sneKrpo~aMH ~yron cacreMH _C:2 ue~ocTaToqua ~nH non

Hero C06HpaHHH HOHOB. qaCT~ HOHOB 1 BOSHHKaD~HX sa C~eT HSnyqeHHH,ycneBaeT peKOU6HHHpOBar~. 

Kauepa uanonueua cuec~m nponau-6yrau-nos~x. nanneune rasa B Kauepe no~6HpaeTcH TaK, ~To 

peKoU6HHannH HOHOB DpOHCXO~HT B OCHOBHOU BHyTpH KOnOHOK H cryCTKOB HOHOB 1 06paSOBaHHUX 0~

HOR HOHHSHpym~ett ~aCTHnett. llponopDH& CUeCH 1 ~HCTOTa rasa H ~aBneHHe He ffBnHmTCff KpHTHqftHMH 

~nH COS~aHHH ycnOBHR ROXOHHOR peKOU6HHanHH. Ha pHc.4 npHBe~eHU xapaKTepHcrHHH S~eKTHBHOCrH 

C06HpaHHH HOHOB B sroR KaUepe ~nH KaqecTBeHHO pa3JillqfiUX HSnyqeuzR. HeaaBHCHMOCr~ or MO~HOC

TH ~03 B 6on~mOU ~HanaSOHe H pasnzqae 8~~eKrHBHOCTH C06HpaHBH B COOTB6TCTBHH C RTIS CEH~e

TeniCTBymT 0 npeo6n~aHHH KOXOHHOR peKOU6HHaDHH. HanK~He ~YX nepeKpHBaD~HXCH HOHH3~0H

HHX Kauep nosBqnueT nonyqHTi o~oupeueuuo au~puauHD o nonHon norno~enuon AOae a ~aKTope 

KaqeCTBa HSnyqeBHH 1 OTHOCH~HMCH DpaR!zqecXH K O~OR H TOR Xe TQqKe B npOCTpaBCrBe. 

Ha pHC.5 npHBe~eHa CKenerHaH CXCMa peKoU6HH3UHOHHOrO ·AOSRMerpa. nnu ycaneHHH roKa 

HCnOXhSOBana rpeXKacKa~HHR 3X8KTpOU6TpaqeoKzR yCHnHT8Xi CO CTOUpv~BHTBOR 06paTHO~ CBffSiD. 

nnu onpeAeneHHH oTnomeHHH TOKOB pasuux K8Mep npaueueua nora~ecKaH cxeua Ae~euns. Crpenoquue 

npn6opu uenocpe~cTBeBHo noKaau~ nenaqaHy nor~o~euuon AOSH n BeJaqauy ~aKTopa Ka~eCTBa 

usnyqeamH. Oma6Ka npa onpeAneuza IDaKropa Ka~ecrua oKo~o 30%. Tipn6op ycnemuo pa6oTaer KaK 

B nonux o6sqnoro ueuuny~cuoro nanyqeuns; TaK a ua ny~ax nsnyqeuns EUcoKon sneprzn , 

auem~ aunyn~cuun xapaKTep. K ue~ocTaTKaH npn6opa uoxno oraecrn: I) ne~ocraToquo BHCOKYD 

TQqHQCTi, 2) H6B08MOXEOCT~ onpeAeneHUH DOBepXHOCTHOn ~oau, 3) BeBOSUOXHOCTi DpHU6H6HZH ~ 
cna6onpoHHKaD~en ~snan. 
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2. METO:z!J! SKCllEfllMEHTARbHOro OTIPE.l!EJ!EIIil1i .l!030BHX 

PACDPE1!EJIEH!rtl no nns 

Tipa npoBe~eunn p~o6aonornqecKHX n ueKoTopux ~pyrHX ncc~e~oBaHKR Tpe6yercH suaTi He 

ron~Ko cpe~ee suaqeHne RTIS,uo n pacnpe~eneuze norxo~eaaon AOSH no !TIS, r.e. nonyqarB cy

~ecTBeuno 6o~mun o6~eu BH~opu~n. 

B HaCTOH~ee BpeUH HSBBCTHO B8CKO~KO 3KCnepRU8HTaX~HUX MeTO~OB onpe~eneHHH CDeKTpOB 

norno~eHHOR A03U no RTIS. 

2.I. Meron uasyanBBoro·auanaaa TpeKoB qacTKq 

Pacnpe~e~eune BTopaquux ~acTan no RTIS uoxer 6UT~ nony~euo nyTeu aHaxnsa nx TpeKoB B 

HA6PHUX ~OT08Uy~CHHX 1 o6nyqeBHUX B rKaH88KBHBaneHrHOM ~aHTOMe, ana Ha ~OTOCHHUKaX C Tpe

KOBHX Kauep,HanOnH8BHUX TKaHeSKBHBaXeBrHOR cuec~m [5] . B KaqecTBe KpHTepHH ~H OT6opa Tpe

KOB uoxer cnyEHr~ ax onraqecKaH nnoTHOCTi ann rox~HHa rpeKa n~n qacno npocBeroB ue~ sepna

un ~OroauynBCHH H ~yrne nap~eTpU TpeKa. STOT KeTO~ B8CiMa npa6nHXeHHUn H ~aeT BOSUOZHOCrB 

onpe~eXHTi RTIS B OCHOBHOU B 06naCTH cna6oHOHH3ym~x qaCTH~. 

2.2. Meron Poccn-PoaeunBe~ra 

Cyr~ sTore ueTo~a aa&rrmqaercH B cne~ym~eu. TKauesKBHBanearaun nponopnnouaniHUR c~er~nK 

mapoo6paauon ~opuu c AHauerpou uuyrpenaen nonocrn roo uu nanonHHercn TKauesKBHBaneurHUY ra-

sou ~o raKoro ~BnennH,~To noTepa suepran nounanpyD~en qacrnnen B rase cqeT~HKa npn6nnsa-

Ten~HO COOrBBTCTByeT norepe 3HeprHH Ha ~He B I UHKpOH TKaHH. SHepreTaqecKzR cneKTp qacTH~ 1 

BU6HTHX H3 CT8HOK 1 6y~eT TaKHM xe,KaK H B TKaHH. SHeprHH, SaTpaqeHHaH OTAen~HOR sapnzeHHOR 

qacTnnen, nepeceKam~en nonocrB cqerqaKa,aaBncnT or nns a or ~HHU npon~euaoro B rasoBoR no

~ocTH OyTH. reoMeTpHqecKHn ~aKTOp HCKnDqaerCH Ha OCHOBaHHH CTarHCTHqecKHX C006pazeHzR DYTBU 

noc~e~m~en MaTeuarnqecKoR o6pa60TKH KpHBoR aunxary~oro pacnpeAeneuna nunyx~cOB (npn nouo

~H COOrBerCTByD~eR SXeKTpOHHOR CXBKU). ~unynhCH C BUXOAa nponopnHOHa~HOro cqeTqnKa nOCTy

DaDT ua IO ann IOO-KauaniHHR aunnaTy~n auanzsaTop. MareuaTnqecKHR auanaa aunnaryAHoro pac

npeAeneHHH 6asnpyerca Ha npeAUonoxeHHHX, qTo nsueueHHe RTIS ua ~nue rpeKoB B nonocTn cqer-
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~Ka O~C~C~Bye~ H QTO tpaeKTOpHH QaCTH~ HBARDTCR npRMHKH XIHKKKI , UepBOe JC~OBHe BHUO~-

asetca npw u~cu ~aBneamm B no~oc~m. Bropoe - orpaaHQHBaet upKKeHBKOC~D u~o~a ~ axextpo-

aoB uaxoa aaeprmw. 

.He B~aB8HCD B ~e~~ KOHCTpyxTHBHOrO yc~pOttCTBa nponop~OEaXJBOro CQB~QHKa H YBTO~H-

xa pa6ots c npm6opou B ~exou,~ocraroqao no~o6ao ocBe~eaHHx ~ nepKo~qecxon xwrepa~ype 

[6-IO], JKa&eK TOXDKO Ha OCHOBBHB HB~OCTaTKH Y~O~a: 

I) cxozuoctD yctponc~Ba,ero aetpaacno~a6exDBOCTD , 

2) CXOBHOC~D 06pa60~KH pesyXDT8~0B., 

3) orpaHHQBHHOCTD ~Hanaaoaa H3uepeHBi ~ CX860HOHHSHpyD~KX Q8CT~. 

4) orpaazqeaaai Momaoc~D ~oau, npw xoropon npw6op pa6otocnoco6ea (~0,5 p~qac), 

5) 6or.bmoe uep~Boe BpeKH, orpaHHQHBaD~ee ero npzueaeawe npn HKnJXDCKYX pexHMax , 

6) aexotopaa aaBHCHMOCTD noKasaawn or ~aBneaes rasa BHYTPH nonoctH. 

StH ae~oc~aTKH u~o~a 6esycxoBao orpaaHQHBaDT ero mwpoxoe pacnpoct~axeane, ao oaw az 

B xoen uepe ae caH:aDT neaaocTH m o6beua noxyqaeuon wawopuauww. 

2.3. PBKOH0KH8llHOHHHtt MBTOX 

Pexou6waanzoHBHH ueto~, npwa~~ xo~oporo 6ux waxo:ea B paaxene I.I, uoxe~ 6HTD npH-

ueaea H ~ aaanwaa ~osoBoro pacnpe~eneaes no ~ITS. Xapaatep pacnpe~exeaes npoawxan~ero 

HSXYQBHHH no !ITS CKaBHB8BTCH Ha WOPUB BOXDTaunepaott xapaKTBpHCTHKH peKOU6HHAUHOHHOtt aaueps 

[3] • Ha pmc.6 npe~cTaHxenu onpe~exeaaue axcnepHHea~axDBO BOXD~aunepHHe xapaxTepzcrHKH 

aaueps. O~aa xapaxTepmcTHxa CHRTa npw o6xyqeawm xaueps aettTpoaauH oT Po+6e ncTo~HKa (pac

qeTastt WaKTOp aaqeQTBa 7,3). BTopaa xapaKTBpHCTHKa CBHTa, Kor~a HOHHSanHR B KaMepe COS~a-

BanacD o~aoBpeueaao ot-D ji-Hsnyqeazeu, npwqeu cooTaomeawe ~os 6sno TaK no~o6paao, QTO 

~aKTop xaqecTBa aToro cuemaaaoro Hanyqeaes Tax:e 6sn paBeH 7,3. 

06e xapaKTepHC.THKI4 nepeceKaDTCH B TOQKS; COOTB6TCTBJDil!Btt XHHBttHOI.IJ pe:HUy peKO!.I6HHa

~IIJI. O~aKO npH ~yrHX aanpazeHHOCTHX aneKTPl!QBCKOrO ROM S~BKTHBHOCU C06HpaHHH HOHOB ~AR 

o6oHX cxyqaeB paSXHQHa. Sto pasxwqne Bnonae o6~cHHUo wwswqecxw H ae BUXO~T ws pauox aa

mnx npe~ctaMeH!rll 0 npo~ecoax, npOHCXO~IIUU B Kallepe. JtpyrHW CXOBaHli,B~ BOXDTa!.lllBPHOlil 

XapaKTepHCTHKR B 06XaCTH 1 OTX14QBOJi!~OT_XliHBliiBOrO pezi4J.Ia p6KOJ.I614HanHH 1 SaBHCHT 0~ pacnpe~e
XBHHH ~03M HSnyqeal4ft UO y~eXDHOZ 140Hll~a~Hll qacT~. 
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JtonyCTHU 1HaH HSB6CTHH rpa~Hp0BOQHU6 XapaKTepHCTHKH peKOU6HHanHOHHOJi! RaHBpH 1 CHRTUe 

~AR qacT~, HUeJJ~HX oqen yaxwtt cnexTp ~s B o6xacTll B, fJ2 .... 811 • Tor~a ~AR xa.z~oro. WHKCH

poBaaaoro SHaQeHHH aanpaxeHHOCTll nou B K&Kepe uo:ao onpe~eXHTD a~eKTHBHOCTH co6wpaaes 

HOHOB 1 COOTBBTCTBJD~HB paSXHQHHU ~S. JlnH 60XDmHX S~BKTHBHOCTett 3TH K03~HnH6BTH UOryT 

6HTb aali!~eas no wopuyne H~e, o~aao B o6~eu cxyqae aeo6xo~uo onpe~enHTD xap~epwcTHKH 

f {E,8) sxcnepwuearanao. 

ITpe~OXOJIUIH 1 QTO W I!S!IepHXll 3~6KTHBBOCU C06Hpaaes HOHOB: f1 f2 f:J .. ····.fi 
;liM H6HSB6CTHOrO HSXyqeHHH npll Hanpa:eBHOCTHX B Kauepe COOTBe~CTBBHHO: f 1 £2 f 3 ····· · .£, 

1-!cxouoe pacnpe~~neawe waxyqeaes no ~s 3{8) paso6Leu aa n ~anasoaoB, ope~a y~enaaa 
woawsanes B xoTopsx coctaBAReT &1 82 8~ .. · .... Bn. . 

nonaaa nornoll!eHHaa ~oaa aToro wsnyqeHHH 

D, = ~ d~ + ~ <182 + ..... Jn <1811 = J 3(e)dB (I2) 

CooTBBTCTBeaao nonBHtt aapa~, o6pasoBaaHUtt npoawxaJJmHH wsxyqeaweu B xauepe , 

a = * ·Dn. = "" + 'i-2 + .... · · · r;/t. • (I3) 

r~e: K - nOCTOHHBHJi! KOS~HllH6HT 1 8aBHCH~ OT po~a H KOXHQBCTBa rasa B KaHepe H OT 

aaeprww, w~men aa o6pasoBaawe o~aon naps woaoB. 

r;, -k-Ji""Dt - sapa~ B xonoaxax c y~enaon 11oawaanzen ()i •· 

fip11 aanpa:eaaocTH noxa Ei sapa~, o6paaoBaHastt·pasnnqasuR qacT~auH,6y~eT cu6wpaTDCH c pas-

xwqaott a~eKTHBaocnJJ. nonHHll sapa~ fl.= / a + .t. o + ........ .f. o (I4) 
~ Ji.1 rt )42 r2 )tn rn • 

OTHomeaze co6paaaoro sapa~a K nonaouy aapa~y,o6pasoBaHaouy wanyqeazeu ,t.e. l!Suepeaaaa 

B~BKTHBHOCTD C06HpaHHH HOHOB, 

£ = ~i =}; (fc1 ~d~ +f<2~dBz+ ..... f.tnSn 6 8n; (IS) 

TaKHU 06paSOJ.I nonyqeHU !L ypaBHeaHtt, B KOTOpHX WHrJpHpJBT It HSHSBBCTHUX BSXHQHH 

31 !2. JJ ..... .Jn • Pemeawe BTHX ypaBaead HUeeT l!H~: 

~~~ = a" f, + af2 fz + . . . . . . . .. atn f n • 
k= azt'h +a22 h + .......... . a2n fn. 
·············· ······· .................... . 
!. .::;t,= a,.,~ + anz fz + ........... ann In , 

g 



r;11e a it - ROCTOl!HH!ie K03!Mli!UieHT!i, 3aBIICllll!liB OT rpa;llyllpOBO'IH!iX BHa'leHI!lt ltj 1 OT lW6-

paHH!iX Jtllanasonol! AB 11 OT KOJII!'!ecna Jtl!anaaoHOB It • 

TaKliU CROC060U UO~HO C ROUOil!bD It IISUepeHHli Onpe]teJIHTb COrJiaCHO 3TIIM ypaBHBHZRM :Be

Jill'lmHY Jt03!i 1 COBJtaBaeuolt 113JIY'I8HIIBU paa]tBJibHO l! It 06JiaCTl!X !US,or.e. ROCTpOIITb rHCTOrpauuy 

.lJ=.lJ(!US). TO'IHOCTb Ba~enuoro TaKV& 06pa30M pacnpe]teJI8BRR JIRUI!TllpyeTCH TO'IHOCTbD rpa

JtYllpOBKII (pas6pOCOM rpaJtYllpOBO'IH!iX KOB!MliUIIBHTOl!) 1 TO'IHOCTbD IIBMepeHlll! a!MeKTIIBHOCTll 00611-

paHZR liOHOB ft 1 a TaKllte KOJIII'IBCTBOM Jtl!anaBOHOB n ITo cpaBHeHIID c ueTOJtOM Pocci!-Poaen-

u»eltra 3TOT UBTO;lt CYil!BCTBCHHO uenee T0'18H 9 HO OXBaT!iBaeT 06JiaCTb CJia60IIOHll311pyDil!KX '!aCTIIq 

II HC Tpe6yeT npiiUBH8HliH CJIOZHOlt II H8TpaHcnopTa68JibHOlt annapaTypu. 

3 • 3AKJJJOI!EHilE 

Kpyr BonpocoB,cBl!SaHHiiX c npo6neuolt aucnepiiUBHTaJibHoro onpeJtBJIBHIIH !US -pacnpeJteJie-

Hlllt, uoxno,no-BZAHUOuy, paBJtBJIIITb Ha ~e rpynnu. ITepBaH rpynna - BTO BOnpocH, CBl!BaBEHe c 

npaKTII'IBCKIIM onpe;ltBJIBHliBM CTCnBHII pa;ltllaUIIOHHOlt onaCHOCTII B none BBIISBBCTHOrO CMemaBHOrO 

113JIJ'18HIIH. B BTKX CJIY'IaHX 0 KaK npaBIIJI0 0 Tpe6yeTCH cpaBHIITBJibHO 6!iCTpoe onpe]teJieBliB CpB;ltBero 

no Bceuy cneKTpy ~ITS ~aKTopa Ka'IBCTBa li3JIJ'I8HIIH. ~Jill pemeHIIl! STOlt rpynn!i BOnpOCOB aHaJiliS 

li3JIJ'18Hlll! no MCTOJtY POCC11-P038HUBeltra 113JIIImHB CJIOXBH. ITpBJtCTaBJil!BTCH paayUEHM peKOUeB;ltOBSTb 

JtJIH pelliCHIIl! STOlt rpynn!i BOnpOCOB pBKOM611HauiiOHH!ilt MBTO;lt. 

BTopal! rpynna- BOnpocu, CBl!3aHHUe C npo6JIBMOlt 6l!OJIOrli'IBCKOro']teltcTBlll! liSJIY'IBBlll! C 

paaHWAll ~IJS, pBBl!Bllelt peKOMBH;ltOBaHHiiX COOTROmeHlllt !U:3-QP ll T olt• ~Jill pemeBlll! STliX BORpOCOB 

Tpe6ycTcl! anaTb l!Menao pacnpe~eneHI!e nornomeBBolt aneprzz no Bceu aHa'!eHliHU BITS. llpll peme

Hllll BonpocoB rauoro xapaKTepa peKoM6nHaulloHH!ilt UBTOJt noua,no-B~HUouy,ne cuo:eor oGecne'lllt# 

Tpe6yCMJD TO~HOCTb, R npe~O'!TeHlle JtOJIZHO 6HTb CT;ltaHO U6TOJtY Poccn-PoseBQBeAra. 
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