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Bne,n;eHHe 

B .n:aHHoit pac5oTe cooc5nw.IOTCJJ: pesyJI&TaThi vrccJie~_oBaHHSI 2-JIYtieBhiX 

IC p-B3aiD.IO.D:eitCTBHH npH Pre = 5 '0 ran/ c' npHBO)J;fiU{[1X I~ o6pasona

HHIO 1\ O -rHnepOHOB B COilpoBOli\I(CHirn: II0 -MS30HOB 11 1; -KBaHTOB. 

· Pac5oTa nunoJinena na MeTponoit nponanonoit KaMepe Jiac5opaTopHH R.n:ep

HHX npoc5Jier/I/ 0 ycTaHOBJieHHOH B MarHHTHOM llOJie I7 1'(7 . Ha nytiite 

IC-Me30HOB mmxpo~soTpona Olli1H/2/. 

~ ue~eit sKcnepru~eHTa c5hiJIO oc5pac5oTaHo 230 000 cTepeoWoTO

rpa.iPHit· npH cpe,n;HeM" tii1CJie IC -Mesonon r'\ n- = 6 IC /na Ka.n:p H npH 

Cpe.n:ileit a@leKTJiiBHOCTII perJiiCTpauirn: O,IUIOro r -KBaHTa "' 0, 20. 

llpe.n:napHT8JinHUe pesyJinTaTH 3TJiiX JiiCCJI8.1J:OBaHHll c5HJIH onyc5JIIIKOBa

HI:l pane/31. 

I. llpOCMOTp Jii OTc5op COc5hiTHH 

~a.fi CTepeOWoTOrpaWH.fi c5HJia npOCMOTpeHU .n:BU~ C U8JinlO 

llOJiiCKa B3aHMO.D:SHCTBJiiH 0 COnpO.BOI!\naiOl!li1XCJ! oc5pa30BaHH8M HCHTpaJin

HHX CTPaHHUX tiaCTHU H -t-KBaH.TOB. 

B CB.fi3Jii c TeM, tiTO B ~nponaHonoit r~a1v1epe npoHCXO.MT B3aHMo

.n:eitcTBHR IC -MesoHoB KaK c no.n:opo.n:oM. TaK II c .fi.D:Palvlli yrJiepo.n:a. no 

IipeMf! npoCMOTpa npoH3BO.D:HJIC.fi .OTc5op KaH,IJ;!!,IJ;aTOB n "lCp"-coc5UTH.fi.B 

. c:. COOTBeTCTBJiiH C onpe.n:eJieHHUMH KpHTepHRM11 OTdo.Pi 4/*) • Ha pHC. I 

npe.n:CTaBJieHa TOllOJIOrHSI C06HTIIH 0 OTCliipaerlllhiX )J;JISI .n:aJinHeitnrux II3Me

·peHHit H aHaJIHsa. B Ta6JIIIue I yKasaHH trHcJia uait,:n;cmmx npii npo

cMoTpe_ COClhiTHH !~3JIHqHOH TOllOJIOrHH, a TaK~e COOTBeTCTBYIOmHe sw

cpeKTHBHOCTII .n:BOitfloro llpOCMOTpa. 

IlOCJie 11.n:8HTIIclJIIKalll'Ili , v O -traCTHUhi CTaTyC COdhiTH.fi ( 11ll + p" 
wm"If" + yrJiepo.n:") YTOtiH.fiJICJJ:. 
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Us-sa 6oJThmoro tmc.na paaJIHl!HWC BSBJIMO.IteiicTBHA Ha O.JlHOM Ka,rq:>e 

( t\~~ 4) I!pH npOCMOTpe perHCTpHpoBaJIHC:& ~ BepmHH!i, K KOTOpHM 

MOryT 6HT:& OTH8C8~ HaM,rt8HH!i8 V 0
-'l!aCTHUI:l H .!( -KBaHTH, 

B )laJI:&HefuneM, npH H,Jl8HTH~HKauHH, JIOJKHHe BepmHH!i 6HJIH OTcSpomemr. 

Cne,uHaJThmre Hcc.ne;D;oBamm noKaaaJIH, 'I!To "c.nyqa:£iaoe HaJIOllt8- , 

HHS 11 
, KOr,Jla V O -'llaCTHUa, OTHOC~a.IICJI .· K O.JlHOMY BSB:HMO.JlS:IiCTBHIO, 

Hs-sa 6oJI:&moro tmcJia co6HTHii ua Ka.JUlS H ·. norpemaocTe:ll :i'!aMepeHH.l! 

MOZST 6HT:& OTH8C8Ha K )lpyrOMY BSaHMO)l8ftCTBHIO, He npeBumaeT 

0,2%/5/. 

II. HaMepeHH.l! I H,I(SHTHd?HKa.utm v 0 -'ll~CTHI! H r -KBaHTOB 

I. HaMepeHH.l! 

HaMepeHH.l! oTo6paHHHX npH npocMoTpe co6HTHft npoKsBo~c:& 

Ha no.nyaBTOMaTax IIYOC-r/6/, pa6oTa.IOIItKX B pemme .•on line• c 

3BM (MHHCK-22, E3CM-4), reoMeTpH'I!SCKa.ll peKOHCTPYKllK!I C06HTHft 

npoHSBO,JlKJiaC:& no nporpiMMe "0-I0"/7 I. 
Co6HTHH C'I!HTaJIHC:& KSMepeHHHMH "xopomo", ecJIK B peayJThTaTe 

H3MepeHHft H llOCJie)lY~eft reoMeTpH'I!eCKOft peKOHCTPYKUKH napaM8TPH 

(HMeyJThCH K yrJIH) BCSX TpeKOB B C06HTHH HMeJIH OmH6KH, He I!p8BU

Wa.IOI$I8 30% OT BeJIH'I!HH!i H3M8PI!8MOrO DapaMeTpa. • Heo6XO,JlRMO OT

MeTHT:&, 'I!TO B ,JlaiDIOM SKCnepHMeHTe a~eKTKBHHfi 06~eM KaMSpbt He 

BH.neJI.IIJICJI, a Tpe60B8JIOC:& JIKm:&, 'I!T06H paCCTO.!IHHe OT BepmHH!i V O-

-qacTHD;Ei HJIH ~ -KBaHTa .1lO rpamm; KaMepu 6HJio He MeHee 7. eM 

~ o6ecne'l!eHHH ,JlOCTaTO'I!HOft TO'I!HOCTH HSMepeHHft, 

llpK HSMepeHH.l!X '!!aCT:& C06HTHft non8.JlaJia B KaTeropRD 11TeXHH-

'I!eCKKft 6paK11
, R STOft KaTeropHH OTHOCHJIHC:& C06HTIDI, KOTOpue 

HeBOSMOEHO HSMepHT:& - C06HTHe HJIK cymeCTBeHHa.ll 'I!SCT:& ero HaxO

,ll;HTCJI B sacBe'l!eHHoft o6JiacTH Ka,rq:>a, Ha Ka,rq:>e He BK,ItHH penepmre 

KpeCTH, HMeDTCJI )l~SKTH Ha nJISHKe, TpeKH Ha Ka,ll;pe HCltaJlteHH rryp6y

JieHTHOCT:&D H T,,Jl, B ,JlaJThHeftmeM I!pK BH'I!HCJieHHH Ce'l!eHKI Ha 
·6 

( 

C06HTHH, OTHOCJII$I.eC 

nonpaBKa. · 

2. M)leHTH@~ 

lloc.ne HSMepem 

H)leHT~ ' v < 

· Ma-sa norp~ina< 

'llaCT:& \j O -'llaCT:I'IJ 

1\ 0 
-rmte.poHa H R

1 

aKcnepHMeHTe Heo)lH' 

· J1!L1IH ,._ 15%. OT Bee: 

Ha c.ne.ItaX BTojnrnru: 

HHe. · llpoBe,JleHmre 
.; 

MesoHoB cpe,ll;H ueo~ 

""IO%, .'!!TO corJiac 

HIDC YCJIOBHHX B ]JJJ:J 

· ~HKauiD!. KaHaJIOB pe 

HOft . Y0-tiaCTHUe~ 

rHnepoHOM. H C V .c . ' . . ~ 

T8SH HMeJIH CpaBHID. 

TSSaM C 1\. 0-rHI 

He6oJThmM -qac 

JieTa npo.JlYKTOB pac 

IIoaTOMY, eCJIH )lOne 

. HaJIH'I!He H BeJIH'I!HHI 

.1laB8JIH O,JlHOSHa'I!HOJ 

· 'f-KBaHTOM. .· OJ 

STOM CJIY'I!ae HSI!p< 

. · HaKoHe.u,. B }J; 

TOHHHe pacna)Ul 



~TBHft Ha O~OM Kanpe 

3pmHHH, K KOTOpuM 

[ -'0-KBaHTH.. 

m 6wm oT6pomeHH.. 

::JIYllaillioe HaJioJKe- , 

>My B3~0~eftCTBHID, 

mOCTeft HSMepeHHH 

He IIpSBH.maeT 

·r -KBSHTOB 

[CTPYKUHJI C06H.THft 

:cJIH B pesyJII>TaTe 

'PYKWIH napaueTpH. 

OmH6KH, He npeBH.-

He06XO~O oT.:. 

o6'beM KaMepb! He 

e oT Bepmmm V o_ 

He MeHee 7 CM 

aTeropm:> ".TeXHH-

6H.TRII, KOTOpble 

1l8CT:& ero HaXO-

• BK.ItHbi penepHH.e 

ztpe liiCXB:I_eHH. 'l'Y¢Y

i! C81l8Hd Ha 

C06H.THH, OTHOCHm»SCH K STOtt KaTeropHH, BBO~aC:& COOTBeTCTBYID~ 

nonpaBKa. 

2. H.neHTHclnma.IlWI v O -1l8CTHU 

IloCJie H3MepeHHft H reoMeTpHl!eCKOft peKOHCTPYKUHH npoHSBO,ItHJISC:b 

H,ItSHTI$marJ;wl V O -:"llacT!iiU no COOTBeTCTBYIDI!left nporpaMM/B/. 

Hs-s·a norpemHOCTeR HSMepem. H MHoroKpaTHoro pacce.flHHH 

liaCT:& \J 0 -liSCTHU H,IteHTHWHD;HPyeTC.fl HeO,mi03Ha"lHO, T. e. rHnoTeSH. 

A 0~~epoHa H K0
.;....MesoHa HMeiDT cpaBHHMYID Bepo.flTHOCT:&. B HalneM 

3KCnepHMeHTe HeO,mi03H8liHO H~eHTH~OBaHHH.e \( 0-liaC~ COCTaB

JI.flJIH ,._I5% OT BCeX .. \1°. OgeHKH HOHHSagHH, s -aJieKTpoHOB 

Ha CJie~ax BTOPJilliHH.X liSCTHU HeSHal!HTeJI:&HO H3MeH.fliDT 3TO COOTHOWe

HHe. · ITpoBe~eHlll:.le Ha.MI4 HCCJie~oBaHHH/5/ noKasaJIH, liTO ~oJI.fl K0-

MeSOHOB ope~ HeO,mi03H8liHO H,IteHTHifJH~poBaHlll:.lX liSCTHU COCTaBJiffST 

r-IO%, liTO corJiacyeTCH. C pesyJII>T8Ta.MI4, llOJIYlieHHH.MH B 8HaJIOrHli-

HH.X YCJIOBHHX B ,IijlyrHX pa6oTax/9 ,IO/. TeM He MeHee, IIpH H,ItSHTH-

. if>~. KaHaJIOB peaKgHft C06H.THH C H80~03H8liHO H,ItSHTHifJH~poBaH-

. HOft . \f0 -liaCTHgeft 06CliHTH.BaJIHC:b ~alK,IIll - C V 0- K8K f\ 0
-:' 

rHnepoHOM. H C V O- KaK , If -MeSOHOM, H TOJI:bKO B CJIYli88, SCJIH rHnO

T83bl HMeJIH CpaBHHMyiD BSpo.flTHOCT:b, npe.IUIOl!TeHHe OT~aJIOC:b rHno

T8~8l.i. c · . A 0-rHneponoM. · 

He6oJII>ma.fl llaCT:b V 0-liaCTHU c MaJIH.M ( <: !,5°) yrJIOM pas

JieTa npo~T?B pac~a MO~ST 6H.~:& H~eHTHWHD;HPOBaHa KaK ~-KBaHT. 

ITosTOMY, eCJIH ~onOJIHHTBJI:bHa.fl HHif>oPMauH.fl (HoHHsagHH, npo6erH, 

HamNHe H B8.JnrniHa ~ -aJieKTpoHOB, pacrra;n;u IT- .f' -:"8 H T.~~) He 

~aJIH O,mi03H8liHOrO' OTBeTa, ·TO. TaKa.fl V0-~aCTHU8 CliHTaJiaC:& ·. ... r -KBaHTOM. . OueHKH UOKa3H.BaiDT' liTO noTepH v 0 
-liaCTHU B 

3TOM CJIYllae He npeBH.maiDT. 0;5% • 
,-·' .. ' . ' 

. H'aKoHen;, B ~OM 8KCnepHMeHTe He H,IteHTHifJH~pOBaJIHC:& Jien-
0.. . 

TOHHH.e pacn~ V ~liaCTHit H nonpaBKB. Ha HHX (BB~ MMoft 

' I 
1 
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" I 2JO 

go 

0 I 

180 

10 

I 
. .30 

0 

PHc. 2. 3aB~c~uocTL OT ~unynLca cpe~He-
- l/. 

K:ea~paT~'IlHOrO yrna paccesriiH.Ii < 0; > ,~ 
np~ KOHBepc~~ r -KBaHTao 

• 

tOO goo 300 400 500 

8; 

BepOflTHOCT~ TaR~X 

3. M,lljeHTI'IQnmawm 

IIpH I'I.USHTH~ 

MS.lliJlY HanpaBJieHMSM 
;· 

HMfiY~LCa napa KORBE 

OTCipacb!Ba.miCL t
IIpl'!MeHeHI'!e aTY. 

npHl!HHaMI'I. 

Bo-rrepBb!X; w 
TOlJHO Cio~LIDOil: HSOITI 

llpH KOHBepc~, liTO 

rrpocMOTpe. Ha p~c 

KBanTa cpe.n;Heima,np~ 

JI)Ia CJIY'1M paBIIOrO 

SHTpoHoiii/ • B~) 
Bo-BTOPHX, HSI 

B ~eil:CTB~Te~LHOCTH 

H KOHBSpTHpOBaBIDM 

TOHOBcxoro pacceam 

Tax' rrpH Pr a! : 

a ua yr~ Cionee 5° 

B-TpSTLHX 1 C ~ 

ll~aeT BepoaTHOCTL 

HHa!ll B BSnlll!HHax CE 

BSaHMO~encTBHn, COl 

BBe~eHne oTCiOJ 

HO CH:ruKB.ST BnHaHHe 

~ennpoBaHI'Ie·noxaa~ 

\'~ < 30 Ma.B/c TE 
Torronor~. 
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BepOHTHOCTII TaRHX npon;eCCOB )npii BII'IJIICJISHIIH CSliSHIIH JIG DDO,IUiJiaC:&, 

3. MAeHTIIgllirrUlUllfi ~-RBaHTOB 
IIpii II,II;eHTHWmtaD;HII r -RBaHTOB npli!MSHHJICH OT6op do yrJIY ed 

MS}!Qzy HaiipaBJISHMeM TIOJISTa r -RBaHTa II HanpaBJISHIIGM cyr.'!MapiiOrO 

HMnYJI:&ca napbt KOHBepciiH, a TaK.Y.e no neJIIIliHHe mmyJI:&ca napH. 

0T6paCIIBaJIIIC:& r-RBaHTII c eo> 5° 'II c P·t "'30 Msn/c. 

ilp:tiMeHeH:tie STIIIX Kpli!TepiieB OTOOpa npO,IU!KTOBaiiO CJIG.IJYIOUU-rMH 

npH'IlliHaMII. 

Bo-nepBbiX, .IJ,liSI t.:.RBaHTOB MaJIOH SHeprliiH CTaHODHTCii ,llOCTa-:-

TOliHO cioJI:omo:ii ueonpe.neJieuuocT:o n yrJie ~ ciJiaro.napH paccemmro 

llpii KOHBSpCIIH, liTO npHDO.IUIT K TIOTepe COOIITHfi C t' -IUlaHTaJV!Jl npH 

npocMoTpe. Ha pnc. 2 npe.ncTaBJieHa sannciiMOCT:& OT HMTIYJI:&c~ ~ 

RBaHTa cpe.IUieirna.npaTntiHoro yrJia paccemiiiH npn Kounepc:tiii - <et)'fl 
.IJ,liSI CJIYliaH panuoro pacnpe,neJiemm sHeprnn Meli\lU sJieKTpouoM n no-

snTpoHoM/II/. Bn.llHo, 'ITO npn p ~ = 30 Msn/ c <. ~'f = I , 8°. 

Bo-BTOpiiX, HeKOTOpaii liaCT:& OTHOCHTSJI:&HO MflrKIDC r -KBUHTOB, 

B ,nefiCTBHTSJI:OHOCTII IIpHHa,nJI8li\B.!I1aii K HCCJie,n:yeMIIM B3aLU.10.ll8ltCTB!IUiin 

II KOHBepTHpOBaBIDaii B KaMepe, TepHeTCil npH npoCMOTpe H3-3a Jtm.m

TOHOBCI<OrO paccemrn.II. 0D;BHilli TIOKa3IIBaiOT, 'ITO STOT ~cpeKT Ma.JI, 

TaR, npll! Pr a 30 Msn/c pacceHBaeTCii ·,...., 0,7% BC~X r-KBa~TOB, 
a Ha yrJIII cioJiee 5° - ,....., 0,02%. 

B-TpST:&IIX, C yMeH:&IDSH'IleM SHepriiH r -KBaHTa ,llOBOJI:&HO pe3It0 

na,naeT BSpoiiTHOCT:& ero KOHBGpCHH. 8TO MOJKST llpli!BSCTH I\ l!CKaJKe

HHHM B BSJIH'IlliHax CelieHHfi, CTieKTpax Mace l! .llPYrHX xapaKTepHCTHKax 

B3aiiMo.neltcTBH1i, conponoJK,ll;aernux ocipasonanneM t -KBaHTOB, 

Bne.nenne oTciopa no neJin'llliHe IIMnyJI:&ca O -KBaHTa cy!l1eCTBeH-

uo cHIIJKaeT BJIHHime, BHmenepe'lllicJieHHIIX cl>aKTopon. Ilpone,n;euuoe Mo-

.neJIHponaHIIe llORa3aJIO, liTO npH OTOpaCHBaHHU. 1f -KBaHTOB C 

\' ~ < 30 Ms.B/c TepHeTM ._ 4-:-7% CTaTl!CTHKII B 3aBHCHMOCTII OT 
TOTIOJIOriiH. 
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lipH BWIHCJiemiH CetieHHft peaKJ:J;d Ha 3TH OOTepH BB0,1tHJiaC:& COOTBeT

CTBYD~ nonpaBKa. 

KpoMe Toro, B nponecce o6pa6oTRH .nammx oxasaJioc:o, '!!TO 

BBe.tteHHH O.ItHoro o6~ero RPHTepHH oT6opa no BeJIHtiHHe ~ He.nocTa

TOtiHo: npH MaJIHX paCCTOHHRHX OT TO'I!RH o6paSOBaHHH .ItO TO'I!RH ROH

BepCHH f -RBaHTa ..:. LAB Hs-sa norpemHOCTeft HSMepeHHH BOSMO:at-

HH CJIY'IlaH, ROr,na. ~¥">5°, XOTSI t-RBaHT H npHHa,nJielti'IT ,na.HHOMY 

BsaHMo.neftcTBHD. IIoaTOMY .n;mi MaJIEiX LAB ( ~ 5 eM) :KpOMe 

KpHTepHSI oT6opa no yrJIY ~- >5° npHMeHSIJic.a: Tarute RPHTepd 

{~\1 ~ · I ' 

lA~ )~IO~ B CJiytiae, eCJIH npH. ~AB ~ 5 CM ~'>5°, 
HO (21.\S ~IO, a--RBaH'l' C'llHTaJICSI npHHa,nJiell:antHM .IT.aHHOMY 

BSaHMO.IteiCTBHD. 

IIpoBe.tteHIIHe oneHRH noxasaJIH, '!!TO npH npHMeHemm BHilleyxasaH-

HHX KPHTePHeB OT60pa no ~ Tep.a:eTCSI ~ 2% "xopoiiiHX" o--
RB~TOB, a BKJia.It 11~HOBHX11 He npeBHillaeT I%/I2/ • 

J:ilJIH paCCMOTpeHH Tarute .npyrHe nponecca, MOryiJll[e npHBSCTH 

K noTepe t -RBaHTOB OPH npoCMOTpe. 0.ItHHM HS TaRHX nponeccoB 

SIBJmeTCSI KOHBepCHH . t-RBaHTOB C OtieH:& HepaBHOMepHHM pacnpe.ne.ne

HHeM aHeprHH Me~ SJieKTpQHOM H nOSHTpoHOM. lipaKTH'I!eCKH He pe-

rHCTpHpyiDTCSI napa c ee+ce-) :: 0,5 CM (Pe+ce-) ~ I•2 MaB/c). 

OneHRH noKaSaJIH, '!!TO npH 3TOM Tep.a:eTCSI k 0, 5% BCeX ROHBepTHpO-

BaBliiHX t-RBaHTOB. 

K aHaJiorHtiHOMY arppeKTY npHBO.ItHT ~ nosHTpoHOB 

e+ e--napa Ha MaJIOM paccTo.a:mm. .llJm P e+ > I5 MaB/c H 

ee+ ~I CM noTepH BCJie.ItCTBHe TaKOrO nponecca COCTaBJIHDT 

Bcero JIHIII]) t'W 10-4 OT BCeX ROimepTHpOBaBIIIHX ~ -RBaHTOB. 

E!qe O.ItHOft npo6JISMOft, C KOTOpoft npHXO.ItHTCSI CTaJIKHBaT:&CSI npH 

HSytiemiH B TSIEeJI03H.nKocTHHX KaMepax BSaHMO.IteftCTBHI C o6paSOBaHHSM 

"f'-RBaHTOB, SIBJmeTCSI TOpM03H09 HSJIY'IlSHHe aJieKTpoHOB H 

0 w· 

• 

nOSHTpoHOB C llOCJIE 

r-RBaHTI:I •. B I 

Tlli!: npHMeHSIJICSI Kpl 
CJIY'Ilae, eCJIH tJ -t -RBaHTO!k H 

pacnpe.neJieHHe·no: 

Ba.HHHX (no npHMeH: 

:ate npHBe.tteHo pac~ 

~ CMO.IteJIHpoBaHH 

H 6oJiee saperHcTp 
~4 

(sa B!:ItieTOM m~~ 

npH npHMeHeHHH BI:I 

~-RBa.HTOB. 
CyMMHPYfi BCe 

RBaHT C'I!HTaJICSI IIp 

CI:IBaJICSI, eCJIH: 

I. p~ 
2. a) 

6) 

,llJm·co6UTHJ1 

tiTo6u yroJI pasJie~ 

B CJIYtiae -·~ 

H BBO.ItHJiaC:& COOTI 

III. H.neHTmpHKaW 

I. 06ctieT H rrp~ 

IloCJie reoMe~ 

MaTH'IlOCKHX napaME 

KBaHTO~ npoHSBO~ 



lBO~aO:& OOOTBST-

)Ra3aJIOO:&, "'TO 

f!mHe . Gt HSJtOOTa

lamiJI .ItO TOtntH ltOH

reft H3Mep~HEH B03MOE

IpHHa,llJI8lltl'IT .ItaHHOMY 
• ~ 5- ) 
, - OM KpOMe 

:aKllte RPHTepd 

5 OM ~').5°, 
l,ll;118ZalllHM .IT.aHHOMY 

!SHSHHH BUIIl8YRa3aH-

"xopoumx" 

v o--
!O!'ylltPIS npHBeOTH 

[3 .TaRHX nponeoooB 

1MepHHM. paonpe.ne.ne

llpaRTH'I!eoKH He pe

'(e-) -<::::: !•2 MaB/o). 

i% Bcex- RoHBepTHpO-

IIDI.IIOBKTPQHOB 

I5MaB/o H 

:eooa. OOOTaMsmT 

t-:RBaHTOB. 

: OTaJIKHBaT:&CSI IIpK . 

TBKI 0 o6paBOBaHKeM i 
. i 

:eRTpoHOB K 

• 

nOBHTpoHOB 0 nOOJie.If.YIO[JleH ItoHBepcHeit - Ta.K Ha3h!BaeMble "RaCita)JJ{ble" r -KBaHThl. B HaiUeM 3RCnepHMeHTe .n;.rui Bbl,I{eJieHH.f! no,n06HhlX COcJbl

THit IIPHMSIDIJICSI KPHTepHH no yrJIY pasJieTa Ta.RIDC nap ~n- . B 

CJI'j'!!ae, eCJIH ~~l <: 5~ o6e IIapb! Ctm:TaJIHC:& o6pa30BaHHh!MH O)JJIHM t -KBaHTOM H p~ =- P¥1 + r~.. . H.a pRe. 3 npHBe,neno 

pacnpe,neJieHHe no a~eRTHBHOit Maoce .n;.rui .ItBYX nap (e+e-), o6paso-

BaHHh!X (no npHMeHSieMoMy HaMH KpHTepHIO) o,mm:M r--I<BaiiTOM. TaM 

JKe IIpHBS,I{~HO pacnpe,neJieHHe no a~eKTHBHOH Macce .ItBYX Q -KBaHTOB 

,n;JJ.R: CMO,I{eJIHpOBaHHI:.Ji C06b!THH HS pa3JmtiHh!X KaHaJIOI peai<nHH C .ItBYMi! 

H 6oJiee saperHCTpHpOBaHHb!MH 0 -KBaHTaMH B KOH8'!!HOM COCTOSIHHH 

(sa Bhl'!!eTOM m;r HS pacna,na JP-MeSOHa). Kart BH)JJIO HS pac. 3, 

npH npHMeHeHHH Bh!meyitaSaHHOrO KpHTepHR TepaeTCSI ~ I% "xopournx" 

~-RBaHTOB. 
CyMMHpySI BCe CKaSaHHoe, OTMeTHM, '!!TO npH H,I{eHTHqJHRan;lrn _ r -

KBaHT Ctm:TaJICSI IIpHH9,ltJiel!\B.lllRM ,IJ;aHHOMY B3aHMO,I{eHCTBHIO H He OT6pa

Cb!BaJICSI, eCJIH: 

I. ?~ ~ -30 Man/c, 

2. a) ~ <: 5° .ItJISI JII06h!X L 't , 
6) G~ >5°. HO ( .rt¥Y· ~ ro .rr,.wi L r£5 ~M. 

~ C06b!THit C .ItBYMil H 6oJiee ~-KBaHTaMH Tpe60BaJIOC:&, 

'!!T06bl yroJI pasJieTa JII06b!X .ItBYX 't -KBaHTOB ~r~~z. ~ 5°. 

B CJIY'I!ae ~~ ~ .. < 5° IIpHHHMaJioc:o f> ~ = p ~P + p~ ,_ 
H BBO.ItHJI8C:& COOTDST.CTBYromasi KOppeKUIDI B nonpaBKY Ha H3Jl'j'l!eHHe. 

III. k18eHTH<lJHKaUIDI RaHaJion pea.Kwrtt 

I. 06C'I!eT H ITpHMeiDieMble KpHTepHH OT6opa 

llOCJie reoMeTpM'!!SCROit peKOHCTPYKUHH C06b!THH, noJI'j'l!ei~ KHHe

MaTH'!!60RHX IIapa.MeTpOB TpeKOB Iii H,I{eHTH~ V O -'!!aCTim PI 0 -
KB8HTO~ npoH3BO,JlliiJIOC:& YTO'I!HeHHe TOnOJIOrPIH C06HTHSI, a TaitlKe 

II 
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npHHe.,WielltHocm · ero 'l 

. Ka.HMOB peaRIJ;d .C • III 

Co6ame mtTepn: 

KOHeqaoMY COCTOHHHD 

· a) ,IrJISI )t8liHol : 

B nporpaMMe "I0-30" 

H I-M ypaBHe~ c 

6) ,IrJISI co6H~ 
· npe;rJJIO'II'l'eime OT,Il8B8 

CBlls:P/14/; 

B) R.Ba,ll;PaTI:l He 
.. 

H8XO~CD B BH6paE 

KpoMe BHIIIenepe 

. poBSHIJHMH t~Kmim 
RpHTepo: 

a) B HaJDeM 9KC 

o6pasoBHBS'l'DCJi · . ~ 
eCJIH B co6H'l'HH Ha6J 

a«xPeK'l'HBHaJI MaCCa. 

Jiax ( II6&7I2!5) Ma] 

poBaH" pacmi.tt . z=· 
6) eCJIH B ·oodJ 

'l'HBHBJI MaCCS HX. Ha: 

'liTO saperHCTPftPOBW 

!E) Ilo,Iijl06HO.BCe : 
.lJ,H'II6CKOI pa6o• 



np~eEHOCTH·ero K "rr-p11-B9aKMO~eftCTBHHM H SaTeM ~eHTH~~ 

KaHaJIOB peaKIJ;d .c OOMOllli>ID nporpaMMS "I0-3011/13/ • . . 

COclHTHe .· HHTepnpeTHpo.BaJIOC:& KaK OTHOCJ!IIteeCSI . K . onpe~eJieHHOMY 

KOHetmOMY COCTO.mmJD, ·· eCJIH: . . . 

a)·~ ~oft rHfioTesa npo~ecc MHHHMHs~ ~~oaana (16) 

B nporpaMMe "!0-30" cxo.ItKTCSI H. } 2 ~ COclHTHft C 5-io, 4-Mll, 2-MII 

H 1-M YpaBHeHHHMH. CBJISH clWl MeH:&me 15, 12, 6 H 3 COOTBeTCTBeHH?; 

. 6) .. ~ COclHTd, y,noBJieTBOpJUJIIIIDC pa3HOMB.CmT.aCSHI:lM· rHOo_TeSBM, 

npe~oqTeHHe OT~aJIOC:& rBnOTese C HaHCSO~mHM qHC~OM ypaBHeHHft • 

. CBJISH/!4/; ~ 
B) ~aTH He~OCTaJDmKX MaCC ~ COOTBeTCTBY~ rHnOTeS 

HSXO,IWJIHC:& B BHdpa.HH!ix C noMOnt£,1l MO~eJIHPO.Ba.HHfi m,e~eJiax/15/ •. 
KpoMe BHmenepeqHCXeHHHX KpHTepHeB K coCSHTHSM 0 saperHCTpH

poBa.HHI:OOI t -KBaHTBMH npHMeHJIJIHc:& ~ono~TeJI:&HHe KHHeMaTHqecKHe 

KpHTepHH: · 

a) B HameM aKonepHMeHTe npH pac~e Z: 0 -rHnepoHa He MOryT 

oCSpasoBHBaT:&C.Il i)--KBaHTH c aHeprHeA Bame 500 MaB, noaTOMY, . 

eo.1m B coCSHTmi HaCSJmlUleTc.ll o--KBaHT c . P¥ ~ .500 MsB/c H 

a®JeKmHa.ll· MB.CCa . /\
0 

-rHnepc>Ha . H o--KBaHTa HSXO,nHTCSI B npe~e
~ax ( II6&+1215) MaB, TO o'CJPrTanoc:&, qTo nooreruivr~Ho "saperHoTpH-

. _ poBaH" pac~ ~ 0 ~ A 0 + Q"' ; . 
CS) . eCJIH . B • coCSam saperHcTpHpoBaHo ~ . O -KBaH.Ta H aqxJJeK

THBHa.ll MaCCa HX HaxO,ItHTCSI.B npe~e~ (!I0~160) MaB, TO OqHTaJIOO:&, 

qro saperHCTJlHPOBaH pao~ If> ~ . ·l\ + '( !E) 

!E) Ilomx>CSHo ·Bee npiD4eMeMHe KpHTePHH OTCSopa onHcaHH B MeTo-
~ecKoA paCSoTe /15/. · · . . 

'13 



2. Pas8eneune eo6HTH:I! 

B pesyJI&TaTe npnMeHeHIDI KpHTepReB oT6opa nee eo6HTRII KaJK

.n;on TortoJiormr noeJie o6e'tleTa no nporpaMMe n 3\t -KaHaJIOB peaKUHfi" 

6HJIR pas.n;eJieHhl ua. eJie,eylO!I\Re rpynnH (eM. Ta6JIRD;l:l II-Y). . 

a) ·· O,IJ;HosHa'tlHo H,JJ;eHTRMponamme eo6HTM. _ K O,llliOSHa'tlHO 

H,I(eHTRclJHUHPOBaHHHM OTHOCHTeSI eo6HTRII, y,n;oBJieTBOPfliOIIll'Ie B pesyJI&

TaTe o6e"tJ:eTa no nporpaMMe " jtt-KaHaJIOB ~eaKUH:I!" TOJI&KO o,llllofi 

rHnoTese. Co6HTHH, y.n;onJieTnoparo~e pasHoMaemTa6HHM rnnoTesaM, 

e'IJ:HTaJIRev O,llliOSHa~O R,IJ;eHTHclJHDnpoBaHHHMH no OTHomeruno K 

rmioTeSe e HaH60JibmHM "tJ:ReJIOM ypaBHeHHft eBSISH. 

6) Heo,IJ;HosHa'tlHo H8eHTHcim:QHJ?OBaHHHMH e'tlHTaJIRev ,eo6HTRII, 

KOTOpHe n pesyJivTaTe o6e"tJ:eTa no nporpaMMe " ~\r-KaHaJIOB peaK

u:d" y.n;onJieTBOpsmH .n;nyM HJIR 6oJiee rHnoTesaM. 

CJie,IJyeT OTMeTHTb, 'IJ:TO ,I(JI.f:[ O,llliOrO R3 HenoJI&syeMHX HaMH MB

TO,I(OB onpe.n;eneHIDI ee'tleHHft (MeTO,I( dtt• -KosclJclJ~9HTOB/I5/) HeT l -. 
He06XO~OeTH B no,n;pas,n;eJieHHH eo6HTHfi Ha O,llliOSHa'llHO H HeO,llli0-

3Ha'tJ:HO H,JJ;eHTHclJ~pyeMHe. 

Ilpe,IJ.JiaraeMHe HaMH MBTO.IJ.H onpe.n;eJieHIDI ee"tJ:eHHft eonepmeuuo 

HB Tpe6yiDT npone,n;eHIDI H,I(BHTHclJHKanHH 'llaCTHU nyTBM HSMBpeHHSI RJIR 

O.[(BHOK BeJIH'IJ:RHH HOHH3a.[(RH Ha TpeKax, H3M9p9HIDI SHeprnR g -
3.1leK'l'poHOB H T • n. BoJiee TOrO, eCJIH H,JJ;BHTH~HKaJlW[ tlaCTHil;l:l no 

HOHH3a.[(RH, ·~-SJieKTpOHaM HJIR pacna.n;y rrpoTHBOpBllHT H,IJ;eHTHclJHKaunR 

STOft :ate 'tJ:aCTHD;l:l, C~e.D;YIDIJle:l! HS KHHeMaTH'tleCKOrO aHaJIRSa, ,I(JI.f:[ on

pe,n;eJIBHHSI ce-qe!!Hfi no npe,IJ;RaraeMHM HaMH MeTO,I(aM HCnOJibsyeTCSI ~-

MaTH'tleCitaSI H.JJ;eHTH~ ,IJ;aHHOft 'tlaCTHil;l:l. TeM ue Meuee, ,I(JI.f:[ 

BCeX eo6HTHft HaMH npoBO,I(RJ!aev R.IteHTHclJHKallHSI noJIO:ati'!TeRbHOn tiaCTH-:

Il;l:l no HOHHSa.[(RH. · B Ta6JIR.Uax II-IY yKasaHH 'tlHCJia C06HTHfi .)J)Ili 

KWK,IJ;O:I! rpynnH c H,JJ;eHTUclJHUHPOBaHHHMH rrt.. H K+ -MeSOHaMH. 
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TaOJIH~a I: 

fil.YIIIIJI t'OdNTUU, 
JJe3YI/ITATAII.jit 

I KAHA./106 . 

x:':$-A o ·· 

K+~-A0($..~ 

·flt-+s-A Dr.kj 

itepaa8e.ne_1111~ 

mm)Uax . . 

mm < #t/4 

ro " 
, 0· 0. 

f/lynn~ C05p!TUU 
fJ..fJY/IJTA TAM,,; 
XA'HA/106 

. OdHOJHO'I/10. ·U~ 
TUf/'UjJOBOHJlJd 

fJtiHtJ.JIIO'IHO U~ 
f/JUPOBattPJ.?l'S .2 

Hepr.JOeJ!e!ltt~ 

'If''. 

· mm >Ma.J. 

mm·<Vi. 

.B.O. .. 
tf • ~' 



Bee co6uTRH K~

t -Ka.HaJIOB pea.KUH:li" 

uu· II-Y). 

· K o.zmosuatmo 

ao~e B pesy~b

~:ri" TO~KO O.lmOH 

mTa6HUM rHITOTesaM, 

IlOOTHOWeHmoK 

TaJIHCb COOUTRH, 

:\+-Ka.HaJIOB peaK-

rrnsyeMUX HaMH Me

~eHTOB/I5/) HeT 

SHa'tlHO·H·Heo.zmo-

emr:li conepmeuuo 

TeM HSMepeHRH MH . 

~. ::mepmn g-
Ita.qlllf 'laCTillJ,bt no . 

pe'tlHT ~eHTH~~ 

· a~aJIHsa, .ztmi on-

M HCITO~bSyeTCJI ~

eM ue r.muee, .ztmi 

O~OEHT~bHOH qaCTH-
>._ ' 

eSOHaMIII. 

I 

I ,, 

TaOJUU:ta II. 

'~- ' 

lft.YHH~I CodJITUU II§ · itUf./10., . 
;::::TATAM.,jif t06~(TUJJ. 
K. HA./1011 

K~-Ao 98 

K+%-.A.o{$5 ' 61 

·fit-+s-.A Dar' .59 

Hep«3de.llei!H/IIe . .112 
•. 

mm )Ua.x 116 

mm<tYin :41 
.. 

, c.o. "' .114-. 

TaOuna III •. j 

/Jlynn~ CO!i/IITUU · RO "' lluc.no 
~~~TAlA~ .~.~/It t'ODt/TUU 
X. HA.R06 

.. 

0dH03HU'I/ID ·ut%'!f-
· TUf/.!UflOBUH~I Ks4t 58 

{)dH()jlf«'IHO urle'lw 
f/JUPOBatiN Jt'sArf.. 

29 
·. 

Hepa.Jde.llellttule 21 

·mm>Max 31 

mm<Vin /j 

-r·<" ,_ ' ' . Cf 

,.D.O. ''111 

i.IIAIIHble · UtJHU4A{lUU 0 •• + ~, TjJeKe 
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.. 
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.. 

/!ANN6/E JIOI/NM/1111-1 0 ,,,+ "rpeKe. 

.$+ x+ .·:$'/% 

J• 2 58 
.. 

8 I 2f 

1 ·go 

8 .. 1 · . . . 22. 
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TaOJIHUa IY. 

~nna com7/TUli no, 
~_%pTAT.4M ,./tf 

1411.4/108 

Oiii!OJIIO'I/10 "~" tpUllllflOO..l\!it:- D ~. 

tltl'!I&IIOWI~ ~~ 
lfUl/lljlflB.$ fft".AJ'i··· 

11epostJe.ne11 H t.le 

mm>ma.x 

mm(min 

, .6. 0. I< . 

TaOJiltUa Y • 

!pynna 
COOb/TUU 

.$'+%-A"K0 

$r%-AL(o(.%' 
mJi/o 
mm (min 
,B. o· 

.£"+s-:A."K"r.a~~ 
$?.JP-A "X" rrn 
.1i~A.Torlfl1 

mc%o -

mm<Mtn 
,S.O" 

.$1-.ff-ADJ\a :!.r 
.ff+.fV ::A '.1\a.zrr*' 

";. 
,.s.o: 

1/U(!.RO., 
C!00/1/TliU 

fJ 

8 

12 

2 

J 

10 

'IVC/!0 ., i 
COOP/TVU 

37 
87 
fO 

15 
28 
7 
6 
11 
2 
s 
.3 
1 
4 
2 

0 
2Ay'la +A +2r 

" ., 
.flalttt/1/C UOHU.JOL{,UU 0 +TPE-

xe 
· ,$+ x+ .ff/K 

f f!! 

2 6 

1 11 

2 

1 g 

"' 

2Ay'la+A 0+Ki!r ... 
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B) Co6!:lTIDI c ~ 

,U.aiDiasi rpynna 

KOTopl:lX o6pasoBanoc 

Hoi\ tiaCTlt!JJ:l. Kpm. 

o6pasyiOI!ll1XCSI npn m 

npoTOHaMII yrJiepo,na~ 

r) Co6HTIDI 'TIII 

TID!. c >meHTIIWUniiPOl 

llliiO 6oJI:&Illiie onm6Kll 

KIIe,; TpeKII (B ocrio: 
. . I 

:3TO npiiBO)(IIT K TOI··~ 

o6ctiiiTaHa no nporp 

(rpynny) ·K.KaTerop 

o6pasHI:lM. IIonoM 

Kat'li,Il;Ofi TOTIOJIOrltii, 

MeJK,IJJ pa3JIII't!HI:lMU, .11 

.n) I'pyiTIIa . cci~ 

aToii rpynnl:l co6HTI' 

rr--Me30HOB C npoTC 

nona,naiOT TaroKe coc 

Ka.MH H3Mepemri1uaJ 

.llOJISI noCJie.n:mnc 

BeTCTBYIOmliX paSJIIIl 

CIIT OT KaHana' peru 

IY. OueHKa npiiMel 

O.mmn IIs ocHI 

en np11 nsytieHIIH IT 

JIOH lKU.JlltOCT:biO ( np• 

ytieTa II Bl:l,lleJiemrn 
*) (MM)~i-':", H~ 

nyTeM·MO,lleJIII 
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,, 

1«/.?UU 0 -1-TPE-
.... + xe 

ff/K 

ff! 

6 

11 
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2 

' 

B) Co6I:lTIDI C 'IHCJIOM o6pasyiO!!j!!XCH Heii'rpa.ni>Hb!X 'laCTliU (!) ~2 

.1J.aHHM rpymia o6yCJIOBJieHa B OCHOBHOM HaJIHtiHer.~ C0<5IITHfi, B 

KOTOPHX o6pasonanoc:r:. H He saper>rcTpHpoBaHo 6oJiee .o,nuon HefiT~-

Hoii 'lacTllll.I:l. Kpm,m Toro, s.nec:r, xe uaxo,ItHTCSI qac:rr, co6IITHit, 
5 

o6pasyroll{l'IXCSI rrpu nsaHMo.neiicTBHII rr -Mesonon c rmasncno6o.nnm.ui 

npoTonaMn yrJiepo.na. 

r) Co6HTM Tuna "E.O". K .narmoii KaTeropnn OTHOCRTCSI C06H

TIDI C n.zteHTH<]}H@POBailHHtft.lii V O ~qacTI'!UaMH H 6 -KBaHTU!.!11, ID.1eiO

ll{l'Ie 60Jinliii'!C OIIIIIclKII B HSMepeiU'!SlX napaMCTpOB TpeKOB SDCSJU>I -"KOpoT

Kne" TpeKII (B OCHOBHOM US-sa BTOpii'IHI:lX JI.ItepHI:lX BSaiU.iO)teHCTBIIfi). 

STo npl'!BO,IU'!T ·K Tor,zy , 'ITO ,naHIIM rpymia co6uTnfi He MOlKeT 6UT:& 

06C'IHTaHa IIO rrporpaMMC " ~\t ~KaHaJIOB pearmnii", a OTHOCIITo CC 

(rpymry) K KaTeropiU'I 11TCXIll'l'leCKIIfi 6paK" HaM KaSaJIOCo IICUCJICCO-

o6pasHI:lM. IIosTOMY ,naH!IIIC co6IITIISI cli:lJII.'[ BI:l,D;eJICHII OT,UCJioliO )J)I.ll 

Ka.'K,I(oii TOIIOJiornn, a saTeM DHYTPII nee nponopwmnaJII>IIo pa:J.neJieuu 

MClli,IIY pasJIII'IHHMU I\OHC'IHHMII COCTOSIIll'!SlMH • 

.n) I'pyiiiia co6IITnii c ( HN )2 L. ( MH ) 2en~?.) CyrrtecTnoaanne 

3TOH rpyiiiii:l COcliiTIIH CBSISaHO B OCHOBHOM C DKJia,Umr. BSaH!.!O,UCHCTBHit 

Ir -MCSOHOB C IIpOTOHaMH Sl,Upa yrJiepo,na. l<porv:e TOrO, B STY rpynny 

IIOIIMaiOT T8KiltC COcliiTHSl HS "Irp"-BSaiD.lO)tCHCTBUfi C clOJII:.IIII'I!,1II OIIni6-

Katiii'! IISMepeiiHH napaMeTpOB TpeKOD. Mo.zteJil'Ip0B8HI'!e. IIOK8SaJIO, 'ITO 

)tOJISI IIOCJIC,D;Hl'IX COCTaBJISieT .- (2-6)% OT 'lflfCJia COclUTUfi, COOT

BeTCTBYIOIIll'IX pasJIII'IHIIM RaHaJiaf.!. pemmnf.i H IIpaKTI'[qeCitl'I CJia6o SaBl'I

CHT OT.KaHaJia peaJtUIIH. 

IY. OueHita npm.:ecu nsamiiO,IJ;eiiCTBHH rr -MeSOHOB c IIPQTOHaf.!.II yrJieJ?(?A? 

0.IUIOii. HS OCHOBHbiX rrpo6JieM, C KOTOpi:lMII rrpHXO)tiiTC.fi CTaJIII:I'!BaT:&

CSI rrpi! nsy'ICHHJI Irp-BSaiiMO)tCHCTBU:it B KaMe pax C. HaiiOJIHCill'!er,i Tfl2KC;_ 

JIOH JGI,UROCT:&IO ( rrponaH, nponaH-<JlpeOHI?BI:l:C CMCCU). SIBJIITCTCJI npo,clJIC!,la 

y'leTa H BI:l.IteJielll'!Sl BSaH!.lO)tCHCTBl-'IH Ha KBaSHCBOclO.ItiffiX rrpOTOHax JI.ItCp. 

*) (MM)~;.,- H~. rpaHHUa HC,UOCTaiOll{l'IX Mace, YCTaHaBJIUBaeMai 
nyTeM MO,IteJIIIpOBaHIDI (eM.· IIO.npoclHOCTH B pa6oTe /15/). 
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D pa6oT/IG/ BBJIHtiima I!piiMBCH B3al!MO.IJ;BHCTBIIH Ha KBa3IICB060.IJ;

HIDC npoTonax yrJiepo.n;a ouemmaJiac:& no tiHCJIY "Irn,"- B3aiiMo.n;eticT

BHtt.Tipe~nonaraa,qro CBQBHHH B3aHMO~eHCTB¥R Ha KBa3HCB000~HUX Hett

TpOHax H npOTOHax O~HHaKOBH,aBTOpl:l 3TOtt paOOTH HawnH, qro~ 20% 

aaperiiCTpHpOBaHirnX "Irp"-B38.HMO.IJ;BHCTBIIH o6yCJIOBJIBHO B38.HMO.IJ;BHCT

BI!m~ Ha CB060.IJ;HIDC npOTOHax yrnepo~a. 

B pa6oTax/9-, I7 I neJI~HHa npHMecH onpe.n;eJIRJiac:& ua cpanHe

mm CelieHIIM, nOJIYlieHHIDC I!pii O;n;tiHaKOBIDC SHeprruiX Ha. nponaHOBOH 

II BO.IJ;OPO.IUIOM KaMepax. llpiiMeHeHIIe no.u;o6HOH npoue.nypa Tpe6yeT, 

O,Il;HaKO 1 . He TOJI:&KO 3HaHH.fi COOTBBTCTBYIOillHX · CeliBHliH, liTO BO 1\ffiOrHX 

CJIYliaRX HBB03MOmiO, HO II Tl!laTeJI:&Horo y~eTa 6oJI:&IDOrO tiHCJia no

npaBOit, CBJI3aHIUDC C sifxiJeKTIIBHOC'f.liMH periiCTp~, I!pOCMOTpa H H3-

Mepeuufi, KOTopue aaliaCTYIO ·npocTo nenoaMomto onpe.n;eJIHT:& .1f,1IJ! cpan-

"' HHBaeMHX SKCnepiiMBHTOB 00 RIITeparypHID! IICTOQHUKaM, 

. B Pfl.IJ;B pa60T/IO,IS/B~neJieHIIe B38.HMO.IJ;eHCTBIIH Ha ItBa3IICB060.IJ;

HIDC npoTOHax npOU3BO.IJ;IIJIOC:& no C06HTl1llM 1 HMBIO!IlHM BeJIHtiHHY 

MM2 L.. MM2"';W\ , O.IJ;HaKo, KaK 6y.n;eT BH,IJ;Ho ua .IJ;aJI:&Hefhnero, 

npii STOM Bbi.IJ;eJIHeTCH TOJI:&KO llaCT:& (npHTOM MeH:&IDafl) no.n;06IUDC 

Bsauuo~eMcTijHit. 

B .IJ;aHHOH pa60Te MH nOnHTaJIHC:& HeCROJI:&KO pa3BHT:& cnoco6 BH

.IJ;eJieHim: II OUeHKU I!piiMCCII B3aiD.m.IJ;efiCTBHH Ha ItBa3HCB060.IJ;HIDC npoTO

Hax, npe.lJ)IOJitBHHHH B pa6oT/IG/. 

llpe~e ncero, :m:.erol!lHeCH n JIIITepaTYpe .n;annu/191 noRa3HBaiOT, 

liTO B HCCJie,DyeMOH o6JiaCTII 

J ~~ .:> \ot 
~~r ~ c,lt_V\ 

SHeprd Ir-Me30HOB He TOJI:CRO 

, uo 6JIIIaRH II napUIIaJI:cnue cetiemm c 

po~eHIIeM CTpaHHHX liaCTIIU. TaK, HanpHMep(
2
0/; 

d,.-f -~-K-+1i• = ( S"& -ts)1b " ~ 
"·6r-n ... I:-Il.+rr = (ro *to)1t ~ 
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Pn~ ::.1_,2.~ r~ 

6;.-r ~ ~ 
6~-"' ~~ 

~TO .IJ;aJIO HaM 

CJIYtiae napUIIaJI:cl!H 

II B "lrn"-:-B3alH.l0, 

~rrp ~. /-. 0 R: 

6rrp -? N' I{~ 
Tor~ II3 COOTHOme 

6rr p _ _. A 
.IT.nH aHaJIUaa · 

0-:JIYliBBHe . 

-I-JIYlienae . 

pODaHHHMII V O~ 
II5 0-JIYliBBIDC 

MCPHJIHC:& TOJI:&KO • 

CtiHTaHI:1 no npor:pe 

.IJ;CHCTBIIH 11 It IDHJ! 

no } 2 H. (MM)~ 
B Tac5JIHUB ~ 

THn coc5UTim 

0 JIYli. 

I JIYli •. 

CliiiTaJI cnpru 

cJienyeT, liTO nom 



:TBHH Ha KBaSHCBOclO~

rn,"- BSaHMO~eiicT-

; KBaSRCBOClO)IHLIX Hell

'll HalllJIR, 'llTO,., 20% 

:oBJieHO. -BSaHMO~eiiCT-

JI.fiJiac:r:. us cpaBHe

HX Ha nponaHOBOH 

poue~pu Tpe6yeT, 

HUH, 't!TO BO MHOrUX 

JI:r:.rnoro tiUCJia no-

~~ npoCMOTpa H HS

npe~eJIHT:& ~ cpaB-

;ncau. 

BIDI.Ha KBaSHCBOclO~
I1M BCJIH'tJUHY 

HO us ~He:A:mero, 

rnrui) no~o6HUX 

pasBHT:r:. cnoco6 ·nu

asHcno6o~ npoTo-: 

HU~/I9/·noKa3liBaiOT, 
He TOJI:&KO 

fiaJI:&HUe cetieHRI! c 

I 

;.~ ':l2~ ~-~ 
J\ I . 

~ftr- :r~""' 
6i1-:~- ~-~a · 

-:-. (2.00 t 2& )tb . 
E(I&P~s)p ·~ ... r~-=il2.2 f>% 

3TO ~0 HaM .onpe~eJieHHUe OCHOBaiDlfl CtiUTaTJ:., 't!TO H B HaJJJeM 

c.nytiae napUHaJI:r:.HUe cetiemm o6pasonamm cTpaHHHX tiaCTUU B "Irp"

n B "Irn 11-BSaHMO~eHCTBllliX paBHU, B 't!8CTHOCTH, 

~rrp ~- A0 I\ II ~ cS IrV\ - /\
8 K II nm1, .KOHKpeTH~, 

6rrp _..,. N K0 no + 6rrp- " 0 I\+ rr';::,tlrr ... --/\0 1{
0
Ir. 

Tor~ US COOTFiornemm: HSOTOnUHBap11aHTHOCTH CJie~eT, 't!TO 

6 rr p -~ A ° K0 no -~ 2/3 G rr n _..,. 1\ ° K0 rr. (t) 
,lLmi aH_aJII1Sa 11 CpaBHeiDlfl Hali'M clWIU BS.ffTbi 

0-:JIYtieBbi~ A ° K0 "Irp" - co6b!TM n 

I-JIYtieBI:le A ° K0 "Irt'\."-co6b!TM c ~yr.~ saperncTpn- · 

ponaHHb!Wi V 0 -:-tiacT}!UaMH. Bcero 6b!Jlo Ha.ii.I\eHo n nsMepeno 

II5 0-JIY't!eBbiX A ° K0 11 34 r:-JIY't!eBb!X A0 1{0-coclb!TIDI (ns-

MCpRJIUCJ:. TOJI:&Ko V 0-tiacmUE>I). SaTeM nee aTn co6b!TM 6b!JIH o6-

CtiUTairn no nporpaMM~ " j\t-KaHaJIOB perutlll1ii" xax "Irp"-BSaHMO

~eiicTBUR UK HliM.clilJIH npUMeHelrn COOTBeTCTByiOiqHe KPHTepHH OTclOpa 

no J} n (MM) 2 • 

B Ta6JI}IUe VI npnne~eHU pesyJI:r:.TaTbl aToro o6ctieTa. 

Ta6JIHga VI 

'fim COclliTUR 

I4 40 8 53 II5 

I .nyti. 6 9 I9 34 

CtiUTa.!I cnpaBe)l;Jl11BbiM COOTHOUieHHe (ill), 11S ~aHHUX TaclJI11UE>l VI 

CJie~eT, 't!TO TIOJIHaJI npRMeC:& B "Irp"-COclbiTMX BSaHMo~efi:CTBHfi: Ha 
19 



RBa3HCB060~HHX llpoTOHax yr~epo~ B HameM C~~ae COCT~eT-23%, 

.!WI I ~- ~·t -co6UTHit - -:- IO%. 

liTO RaCBeTCJI ItpHTepHJI (l,IM) 2< (MM) 2 • , TO npHMeHeHHe ero ..,,"' . 

B~e~eT TO~bRO ~eTBepTyro ~aCTb BC8X BSaHMO~eiiCTBHii HU RB8.3H-

CD060~ npoTOHax. 

IlpOBC~Cl!HOC H8.MH MO~e~poBrume· ll0Ra3MO, ~TO Ha.im~e !lJepMU

mmy~:oca Y Hyl~OHa MH1118HU llpUBO~T It YMCHLill8HUID ~C~a C06UTUM, 

y~oMeTBOp!IIOillliX RpnTepHJIM oT6opa noc.i:te o6c~eTa no nporpa.rvir>~e "ft.{..:. 
RaHanoB peam~ft", Trut, HanpnMep, .IWI "4C-1it '!...co6uTnii rtpuTepu-

m.T oT6opa y.n;oMeTBOp!IeT ....... 90% "up!!:... nsanMo~eti:cTBI'Iii H ~mL 

20-25% - "il + P4Jepr.m"-B38.UMO).l;CHCTBHit. ,1J,im "IC!- 1it "-co6u-

THil: ::>TO COOTI!OllieHire COCTaB~eT ...... 80% I'! ,._ 60% COOTB8TCTB8HHO. 

ConocTa.M.flfi pesy~:oTaTII Mo~e~poBauHJI n o6c~eTa 0-~~eBIIX n I

~ytieBIIX 1\ O 1e -C06h!TliH)~ llO~~lim'l, , ~TO np:m.18Cll BSaHMO~CHCTBliii 
ua RBasncno6o.mmx npoTonax yr~epo.na .IWI "4C-1\t "-co6l:lTI'Iii ~ 5%. 

Ta.RnM o6pasoM, npm.TeHeHne npoue~pl1 " 1\f -rtruranoB peaR[(liii" . 

It no~opo~ono~o6HI:1M co6IITIUllll B RarJierax c TmKe~oiJGt.mtocTHbtM Hano~

neHneM CHlli!taCT llpUMCC:O B38.UMO).l;8:11CTBUH Ha ItB8.3I'ICB060).l;IIHX llpoTOHax 

Mep ope~ co6l:lTI'Ift, y.n;oMeTBOp!I!Oll!I'IX rtpl'!Tepl'!RM oT6opa (oco6eHuo 

.IWI "4C-1it "-co6UTI'Iii:). 

B ~~ueiimeM, npl'l onpe.ne~e!um ce~el!I'Iii RaHMOB perutun:li Harlin 

BBO~~a.Cb llOllpaBRa Ha npl'lli!CCJJ RB8.3l'ICB060.n;HHX B38.UMO~eii:CTBI'Iit, 

panHaJI IO% .IWI "I(2) C! -1d· "-co6uTI'Iii n 5% - .IWI "4(5)e-11 t "
co6htTnii. 

V: Ce~euHJI po?Wemm cTpa.HHHX ttacTI'Ig 

IIpoBe,D;CHHbtii aH~s .Bcex "2 ~~a + 1\ 0 + ••• " co6h!THit no3Bo

~M HaM . onpe~MI'!To ce~el!I'IJI pas~I'ItiiiHX RaHMOB perut[(I'Iii: c o6pasona

HH9M' A 0-rl'!nepouon B ilp-B?aiiMo~eiicTBI'IJIX npn Pn- = 5,0 ran/c. 
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I. IlpeJgJ;e net 

IlHOHHbtM MCTO,D;o/l( 

RH no nporpaMMe " 

OD;CHOK H . HSMepemiJ 

rHCTpHpOBaHHbtX 

HameM _ axcnepHMeHTI 

K+-MeSOHbt "' B r: 
Ce~eHHJI onpe; 

r,D;e J/'i, :- liHMI 

pesy~TaTaM · 

RaM; 

~o= (0,27 ± 0,1 

K~- .MHOJmTeJu,> 

nonpanD Ha: 

JI,D;pe yr~epo.zt 

perncTpa.UHH 

lil~)- MHOJKPIT~·. 
RBa.HTOB ( \') 

KaHaJia pea.KD; 

Be~Ha K ~ 

ytmm~ nonpa 

reoMeTp~eCK 

Bs-sa orpaHHtieHHY . - ' 
· Hs pacnpe~e~ 

rBnepoHoB H K0-Me 

. IIonpanD Ha · 
~orBit npHBe,D;eHht B 



TO npnMeHemte ero 

TBIIH Ha KBasn-

ro Ha.m1l!He liJepMH

irncJia co6HTHit, 

:ro ilporpruvW~e "fi.{..:. 
-co6HTHH I<piiTepu

}TBUfi H JIH!llll 

•re- 1it "-coc>H

}00TBeTcTBeiiuo. 

0-JIYti9B!iX II I

>'BspHMO~efiCTBHH 
. . 

· "-:co6HTHM ~ 5%. 
:Ital!aJIOB peaKIJ,Hfi" 

IWWCTHHM HanoJI

l060WlliX npoTOHax 

~6opa (oco6emHo 

[OB peaKUHit nar,rn: 

LIIMo~eficTBRit, 

wr "4<5>e~ 1d· .. _ 

." COOHTHii llOSBO

:I<urrii c o6pasoBa

'rr · = 5,0 raB/c. 

r 
l 
'.,.). 

r 
l ....., 

I. Tipe~e Bcero ~eKTHBHHe ce~eHRH MH onpe~ennnn Tp~-

UHOHHliM M9TO~O~I0 ' 21/, a HM9HHO; HCnOJillSY.II pesym.TaTH o6pa60T

KH no npo:rpaMMe " ~t -KaHaJIOB peaKUHA", ,ItaHHH9 HOIIHSauHOHHHX 

oneHOK H H3MepeHHA, ~Hble 0 C06HTH.IIX C pa3JIH~ ~CJIOM 3ape-

I'HCTpHpOBa.HHHX t -KBSHTOB. KaK B~o H3 TacSJIHn II-IY, B 

aameM aKcnepKMeHTe no HOHH38.UHH y~ocr, ~eHTH~poBaTn.n+- R 

K+ -MesoHH "" B IB% · co6HTHA. 

Ce~eHHH onpe~e~cr, no liJoPMYJie 

~·~ ·= Jl',_· 60 K i fi C%) / 
r~e J./'i, - ~CJio C::o6HTHA, y~oBJieTBOpruo!IlHX ~aHHoA rnnoTese no 

pesym.TaTa.M " ~t+ -KaHaJIOB perutnHii" H HOHH38.UHOHHHM OI~eH
Ka.M; 

J ttb /22/ 6o= (0,27 ± 0,02) 1 /co6HTHe ; 

K~- MHODTem., xapaKTepnsyltliid ~Kl TonoJiorHKJ II y~THBaiOIItHii 

OOnpaBKli Ha HeHa6JIKJ~aeMlle CJIY~aii, BKJIM B3aiiMO~efiCTBRii Ita 

smpe yrJiepo~, reOM9TpHKl Ka.M9p!i, scMJeKTHBHOCTll . npoCMOTpa l1 

perncTpanHH \1 °-~acTHn; 1 i l~)- MHODTem., XapaKT9pliaYI!XIliDt B9po.IITHOCT1> perHCTpruzym VI -

KBaHTOB ( ~ = 0,!,2) B ~HOJi TOnOJIOrHII ~ KOHKpeTHoro 

KaHaJia peaKUHA. 

Be~ua K ~ .BI:rniCJI.IIJiaC:& KaK npoHsBe~eHHe coMHODTeJieii, 

Y'!IliTHBalli{IIX nOnpaBKH pa~Horo TRna. 

reoMeTpHTJecKRe · nonpaBKR 6HJIH cB.IIsaHbl c noTepeii V 0 -~aCTHil 

zs-s~ 6rprumtieliHwc pasMepoB KaMe pH ("Bee" V 0). 

H3 pacnpe~eJieHHA "BeCOB" - WA'}; II w" .. ~ I\ 0 
-

nmepoHoB l1 K0 -MesoHoB ~ Hamea Ka.MePH 6HJio uabeHo, ~ro -~ .. ~r•Jt- = 1,02 ± 0,005 
\t, = 1,08 ± 0,01. 
"""G)~ J:t-+ ~-

· •. llOnpaBKH Ha'~KTHBHOCT:& npoCMOTpa ~ pa3JIH~ Tono-
. Jiorzii npiiBe~eHbl B Ta6mxne I. . ~~ 21 
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l{pm.Te TOrO, no ,D:8.HHHM T8.6JmiJ;H I,)l;JJJI KaX\]lOH TOnOJIOrHM onpe

,n:eJL'UlllC:& nonpanKH Ha noTepro co6HTUH na-sa "TeXHWiecKoro 6pa.Ka", 

a no ,n:amrnu Ta6miU II-Y-nonpaBKH Ha co6HT1I.l! . Tnna "E. 0." ( ~r,~. 
mime). 

ilonpanml na Heii:TpaJI:&HHe MO.Ill:l pacna.na cocTa.BJISIJni: 

W ueii:Tp. _I 5 J\0 - • ;rr..m:r A 0-rnnepoHOB H 

W ueiiTp. = 3 0 
1(.0 . • 

;rr..m:r lr>-Me30HOB. 

EHJIU BBe,n:eHH nonpanKn Ha noTepro V 0 -lffiCTl!U, paCna.BlllUXC.fi 

na r:wrnx paccTo.fiHIDKoT sBes.IJl:l - Wn . .t.Whll\. 
Hs pacnpe,n:eJieHnH 

. evo MH Ha.JIIJIU, 'ITO '!UCJia pacna,n:oB 
Ao 

Wn. 
~m•YI 

v O -'laCTUU no BeJIWIIflie 
\!.• 

~ WP . 
"'~'~ 

= I;o5 ± o,oo5. 

~~3 _ TeX xte pacnpe,n:eJieHUH ouemmaJiaC:& npnMeC:& OT "0 JrYll + 

2 \J O -096HTI'IH11 , KOr,n:a O,n:Ha US V 0 -'!aCTUU pacna,n:aeTC.fi Ha 

e < Q~\n • ,I(Jm "2 ;;ry-qa + 1\ 0 + •. • "-co6HTUH Be~a aTOH 

npnMecu cocTaBJlffJlU I%. 
TionpanKH Ha np:ID~!ec:& B38.I'!Mo.neiicTBI'lit, nponcxo~ ua .fi.D:Pe 

yrJiepo,n:a, Ka.K. yJKe yKa3HBaJIOC:& BHllle, COCTa.BJISIJlli 

~~c = 0,95 .ana 4C ~5C)- 1\t ~co6HTI'lit n 

Wire= 0,9 ~ IC (2C)- ~\t -co6HT~it. 

EHJia BBe,n:eua Ta.Kxte nonpanrm Ha noTepro co6HTnit :na-sa 

paccemnm V 0 -'ClaCTUU B Kru..'iepe - W pace. = I , 03, no;;ry'!eHHM. 

Ha OCHOBe saperi'!CTpnpDBaHHHX CJfYlJ.U6B V 0p-paCCe.fiiDI.l!. 

MHOE'l1TeJI:& 1 i1< El ) BH'!HCJJ.fiJIC.fi .nJI.fi KaJ!\I];OrO ItOHe'C!Horo 

ll,D:eHTH<J)I'!WiPYeMoro COCTO.fiHI'l.fi, Ha OCHOBe cpe,n:uero 3H8.'Cleml.fi a<J)-

<J)e~I'IBIIOCTH perHCTpan,IDI 't -KBaHTOB. B nameit Ita.Mepe 

£, ~ = 0,2 ± O,OI, onpe,n:eJieHHoro no 397 " A 0 h~" -co6HTMM. 
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KpoMe Toro, ,If.7I 

Ha noT9p!O It -~aH 
( p~ <. 30 MaB/~ • II, 

!IOCKOJI:&KY B ',n:a r -KBaHTOB 6HJia··· 

Ha.JIH c pm~QJ;emmM' ) 

,lLJm C06HTHit THJ 

eCJIII BHnOJIH.fieTC.fi 4C· 

( t\ a~. = Ml:~ ) ' 
1-r; . . 

K Ka.HaJIY 

il +·p'· 

EcJIH xte H A ai 

( H a~. ~~to ) ~ "" . . OTHOCI'IJIOC:& It KaHaJzy 

rr p -· 
. I j B CJiy'Clae 2C:- i 

KaHaJzy 

up-:-

TO K KaHaJzy · 

up

,Urut IC-1:t ... H 

K Ka.HaJIY 

K 

rr-:- P

up-: 
B 38.BHCUMOCTII OT TO 

co6HTHe; 

e CJII'l JKe · u.· ·a~.~. 
.' 'Ay.··. 

. :rr p ·-:-

.:rr p 7'" 

'y:' 



.ll\ItOH TOTIOJIOrllli onpe

'TeXHWieCKoro 6paKa", 

:.1! nma "E.O." (eM. 

:o C Ta.BJI.liJIH : 

[epoHOB H 

moB. 

·tia.CTIIU, paCoa.BUIHXC.!I 

113 pacnpe,n:eJieHllil 

eV;;, !JH HB.IIIJIH, tiTO 

~0,005. 

~~eo:& oT "0 :rryti + 

pacna.naeTc.!I Ha 

~C06HTHH BeJIHtiHHa 8TOH 

[lOHCXO}J;fiiJlHX Ha n.npe 

BJI.!IJIH 

OTepro C06HTHH H3-3a 

= I,03, no:rrytieHHa.!I . 
0P7paCCe.!IInUI. 

a:«,,J;oro ItOiietiHoro 

iiHero 3Hatiemm a(b

ineit Ita.Mepe 

', ,'A 0 h6" -co6HTIDIM. 

KpoMe Toro, ,1J,JI.!I C06HTHil: C r -KBaHTaMn BBO.n;ItJiaC:& nonpaBKa 

Ha TIOT8piO 1 -KBaHTOB H3-3a TipllM8H.!I8MHX HaMH KpHTepHeB OT60pa 

( p~<. 30 MaB/c H ~l > 5°) - W0 = I,04 ± O,OI. 

ITOCKOJI:&Ky B MHHOM 8KCTiepuMeHTe aqxpeKTHBHOCT:& perHCTpB.WiH 

f -KBaHTOB 6HJia_'.D;OCTaTOtiHO 60JI:&IDOfl:, MH CMOrJIII pa3,n:eJIHT:& Ita-

HaJIH c poj!Q];eHHeM A 0.;.. H L 0-rnnepoHoB. · 

JWt C06HTHfi THIIa "2 :rrytia + },. O + 1 ~ : 
ecJIH BHnoJIH.!IeTc.!I 4C- ~t-\- H II65 ~ M f\ aqxp. :; I2I5 MaB 

( t\ aqxp. = M..:-c> ) , To ctiUTaJioc:o, tiTO .n:JHoe co6HTHe OTHocuTc.!I 
"~ ~ . ' 

K KaHaJiy 

' + <' 0 rr- +· p ~-- I{ rr- L • 

EcJIU JKe H "aqxp. JieJKUT BIIe yKa3aHHHX npe,n;eJioB 

( H :~· ;iHz:o ) ~ Bh!TIOJIH.!IeTC.!I 4C- fit , TO .n:rumoe co6HTne 

OTHOCMOC:& It KaHa:rry 

IT- P -- K+ rr- A o ITo. 

B CJiytiae 2C- iif b.. \l H~cWJ. = H~o coelHTn:e OTHOCMoc:o K 

KaHa:rry ~ 
rr- p -- I\+ rr- z;. 0 

IT
0 

, GCJII1 iKe 

TO K KaHaJIY 

K 

rr- p - K+ rr- ./\ 0 rrD • 
.IWt IC- 1:f n M ;®?·. = H ro J ~ ' co6h!Tne OTHOCIIJIOC:& JIU6o 

IT- p - K+ rr- L 0 rrD , JIU6o 

IT- P --• IT+ rr- z: o Ko ' 

B 3aBIICIIMOCTII OT Toro, KaKOil: rnnoTe3e y,n:oBJieTBOpHeT .D;aHHOe 

C06b!THe; 

e CJIH JKe .' ' H 3~ • ;l t'·h: o -. To K KaHa:rry 

'rr"r ~' K+ rr- A 0 no rrD HJIU K KaHa:rry 

I!. p -:-~ IT+. I!., A. o Ko ITo • 

23 



Ta
On

:r.t
na

 Y
II

 

IC
el

le
tlu

ll 
(_j

.J.
!J)

 o
rij

je
tle

JT
eH

. u
3 

~o
tl
e'
IH
/J
IX
 e

oc
m

. 
li-n

e8
He

li 
&

in
a 

6i
 n

o 
H: 

iL
B 

~
 
-It'

,25
' 

Z.
"A

 
2A

A
1f

 2
A

A
2.

f 
Z

..
A

X
 ~A

AK
~ 

2"
/I

K
1 

w
e.

,!f
a-

fi
j 

()
fij

 
2 
c
~
 

-z 
l(

e
H

U
H

-'
 

5,
0 

4,
f6

 
4

,0
 

4
;0

 
6

i 

K
i-

"A
o 

5(
),0

:t7
,9

 
. 

51
1,

0!
:7

,9
 

62
,1

±
5P

 6
2,

1z
+

.4
 6

4-
,S

:t?
,S

 
88

:!
:1

1 

-w
-

89
1:

11
 

f3
3±

2.
f 

K+
s-z

t1
 
~
 

Jt
,o

±
n

' 2
8,

5±
6.

8 
28

,+
1:

5,
7 

l1t
,o

z+
.s 

32
.1

:5
 

7 

P
A

0
$

0
 I
~
 8!

,8
IH

,l
 8
5
;
8
~
 

84
;9

i:8
,4

 5
6,

8"
!1

6.
2.

 S
3,

7:
tf+

. 
13

t,O
:t1

t;J
 {

0
8

t:
f2

. 

6
8

 
J1

 
.it

 
9

8
±

1
0

 
9

3
:t

l7
 

K"
t!

i"
Z~

~~
 

2.
§!

%
7,

8 
5a

o:
f2

2J
 

::v 
~t

5±
~4

 5
-'t

;l!
itf

't,
1 

S
6

,3
±

fj
p

 
7 

~
 

J(
r_

A
oo

ll 
l2
2.
4:
t~
8 

32
.2

f1
3.

 
b~
st
:G
,l
l 

f9
,6

±t
S

p 
36

,6
1;

16
,1

 
-

;?
J
:d

/$
 

;.. 
.· 

f1
 

ar
'!f

A
°K

0 
60

,8
1"

8,
&

 
7f

,6
:tf

*t
_7

 
6

3
,B

I?
4

 6
3P

1:
19

/I 
7S

,f:
tfS

:, 
t1

7,
0t

f2
P

 9
6

:!
:{

0
 

5
0

 
2

4
 

!5
+

±
1

4
 (

95
±2

1 

a:.
tJJ

:-z
11

.K
o 

81
z0

:!
"2

2f
i 

.it
40

::t
24

;1
 

~.
s;

G:
t~

 6
2,
3!
:2
~ 

60
,7

t:t
O

,fJ
 

46
±1

-1
 

13
 

. 
4 

.1
Y~
n"
O:
 

lf!
J,

ot
2,

 
f1

8,
0.

tl
~f

J 
'J

~6
:t

2~
 S

t,O
ft8

,0
 1

22
 l:!

tN
.i 

82
.,8

'1:
 11

,1 
8

1
,0

$
 j6

3,
8f

.*
,j 

f0
9,

3t
15

,6
 

70
±1

1 

.31
 

--
r-

2
9

 
1 

8
5

±
2

1
 

63
±

2.
6 

r.f
fz

k'J
r-"

 
5
q
8
t
~
+
 

1.
4t

.5
!:1

5;
7 

96
,9

Z5
TJ

. 
~
0
1
:
1
3
}
 "

t9
,6:

t3
4J

 6
5;

8±
31

) 

+
 

7 

s~
:A

j(
Ji

j;
 

tS
r2

_r
fl.

1 
W

.+
:tt

M
 6

0,
6:

!4
2!

1 
IP

.4
,¢

8.
4 

52
,6

ilS
J.

 3
42
:t
l~
! 

2 
6

-
2.

 

* 
tf

iiC
JI

O
 

C
0

6
b

iT
R

it
, 

n
o

 
K

O
T

O
IJ

O
M

Y
 

on
:p

e,
l(e

JI
Ji

JI
O

C
l>

 
,l(

a.
H

H
O

e 
3

H
a

t.
Ie

H
l1

9
. 

'd
 

:
a

.
 

W
O

S
O

:
:
l
:
S

:
:
:
l
.
d

 
~
 

o 
~
 
~
 

:s:
 

o 
o 

w
 

'd
 

ro
 

O
.Q

)
"
-
l 

>
'.

!
ll
!
"
-
l:

-
:
 

Q
!
I
:
!
 

~ 
~
 
~ 

~
 
~
 

~ 
~ 

~ 
~
 
~ 

~ 
s 

CD
 
'
"
~
,
 

::r
: 

b
1

 
~
 

0 
0 

"<
 

):
:t

 
~
·
 

sz:
 

o·
 

ll
!:

 
. 

::1
 

. 
w

 
>

-j
 

'1
 

ro
 

::1
 

H
 

: 
~
 
~
 

:S
:. 

Q
 

!'
d

 
::r

: 
'd

 '
 

:S
: 

::r
: 

'd
 

CJ
1 

ro
>

'.
! 

:S
:m

£
2

:-
<

::
r
::

s
: 

""
-.

.:
1 

:
:
r
:
r
o
r
o
'
d
l
D
'
d
~
 

o
o

 
• 

~
 

~-
-

o 
~
 

>-
j 

::
::

 
:-

: 
ro

 
"<

 
:-

: 
~
 

::1
 

~
 

o 
ro

 
~
 

ro
 

~
 

E
 

0 
"
' 

o
: 

::r
:· 

>'3
 

:-
: 

::r
:. 

~
 

w
 

Q
 

f;!
i. 

0 
~
 

: 
~
-

0 
~
 

Q
 

~
 

• 
~
-

;;:
:: 

il
l 

~
 

)::
t. 

'"g
 

:s: 
6 

~:
::

. 
w

 
:s: 

~q
.;

:.
..

.;
g 

g:
-:r

;; 

CI
J 

.d
 

::I
 

-
. 

::r
: 

ro
 

o 
0'

 
~
s
a
 

Q
 

l=
l 

ro
 
~
 

o 
o 

f
~
~
 
§
1
~
9
9
~
 

:s
:.

=
a 

~
'
d
'
d
 

~ 
,..

.. 
lD

 
.d

 
. 

~ 
"<

 
ro

 
ro

 
.
.
 

I 
I' 

~ 
f;i

 
:-:

 
~
 

::r
: 

""
' 

• 
-

C
1)

 

r
o
~
r
o
!
a
o
 

1
1

 
~ 

. 
~-

!a
_

. 
ro

 _
, 
~
 

~ 
~ 

o 
;:q

 
: 

::r
: 

• 
· .. 

·b
l 

:::::
:1 

:::::
:1 

a
. 

~ 
' -

sz:
 

t]l
 

~
 

'S
 

. +
 

+
 '

Q
 

::
::

::
1

0
 

O
:X

:l
D

 
0 

I 
o

. 
0 

f;!i
 

Q
 

l::
l 

a
. 

a
. 

""
 

ro
· 

ll
! 

'd
 

ll:
 

ll
: 

0 
>'3

 
>'3

 
Q

 
CI

J 

l 
:s: 

:s: 
,...

. 
0 

Q
 

::r
: 

0;
:1

 
>

 
:s:c

 
:
s
:
c
:
:
r
:
a
.
.
c
:
~
o
:
x
:
 

ro
 

1z
: 

:S:
 

.c:
 
m
·
~
 

: 
::

I 
:-

: 
>'3

 
>'3

 
::r

: 
~
 

-
~
 

0 
0 

:s: 
~
 

0 
::r

: 
0 

:::<
: 

::r
: 

il
l 

il
l 

ro
 

>
-j

 

+
..

l: 
Sl 

~ 
:s: 

~ 
~
 

0 
=a

 

9 
~/

 ~
 r

s 
CI

J 
~ 

-
~ 

.I 
~ 

~-
·?

o 
-

~ 
~ 

--
--~

-
-~
 

·-



, 
, 

~ ~ 
t +1 
) ·~ C\1 
) '), ~- ~"' 

~ .., 
I E ~ ' ' , ~ ~ 
I' ... I() 

f. ~ 
I ti ~ 
I ~ t 

\~ 
I~ , ~ ~<\I 1::1> 

~ ~ 

~~~ I~ 
~r-. 1-i \() 

~ ~ 

I~ 
f~+ .. • ~ mC\1 ~· .... 

~~ 
{ ,\ 

~· 
Cl . 

~~ 
~ 

Cl~ 

tl· ol:< 
~ ~ ~ l~ \\ ~ 

. 
Q) 

:s: 
;:.: 
Q) 

:r 

"" ;:.: 
C'l 

Q) 
0 
;:.: 

a 
l't 
,tl 
0 
0 
0:: 
1:1: 
0:: 
Q). 

l't' 
Q) 
P,. 
t:: 

·o 

» 
::!1 
·0' p, 

0 
1-1 
0 
:4 

0 
t:: .. 

'liS: 
:s: 
E-1·. 
:;!I· 
'0 
0 

·o 
.. ·o 

0:: 
0 

Gi 

* 

AHanornqHHe KpHTepHH npRMeH&nHeL K eo6UTHHM ~pyrHX Tono~orufi. 

Bee Heo~oana~Ho H~eHTHWH~poBaHHHe eo6UTMH paa~e~eL epem1 

0~03Ha~o ~CHTHWH~OBaHHHX nponop~OHanLHO noe~emiHM. 

C~TB.II. ~TO B eo6UTRH 4C- .jtt Irp-- K+ rr . A 0 BXOWIT 

Bee eo6uTaa Ha KaHana Ir p --- K+ rr c!: 0 · e ueaaperucTpnp~Bau

HUM (HeKOHBepTI!poBaBllrn:M) t -KBaHTOM, rm OUCHIIJIU ~OJITO Tai{UX 

eo6UTUM no~~ npome~ 4C-ft Irp --- K+ rr l: 0 -

eo6uTHit "2~ +/.-+ !~ ",a aaTeM onpe~e~rmH ee~eHUe KaHana 

rrp-K+rc A 0 • 

!IO~OOHHM )ll:C. o6pa30M 6~ "paa~e~eHH" Ka!IaHU 

rr p-· _,. rr+ rr- A ° K0 u 

rr P ---... rr+ rr- Z o I<o 

no eo6uTHHM e MYMli aaperneTpHpoBamrn:r.m V 0 -~acTHUaMH. 

IIo~~eHHHe !13 :r:aa~H~rrn:x Tono~ornit Be~~HH napUHanLHHX ee

tiennit npnBe~eHH B Ta6Jmue YII TaM iKe npHBc~eHH n ycpe~emrn:e 

3Ha~ei!Rff (yKa3aHH TO~LKO CTaTHeTHtieeKUe OillH6I\11) • 

HaM KailteTeR, o~a.Ko, ~To no~o6noii npoue~pe onpe~e~eHM ee

~ennii npneym pii,1J; ne~oc'I'aTKOB. Ha.H6o~ee eepLearrn:M, I{aK noKaaano 

npoBe~eHHOe MO~CJ!UpoBaHH/IS/, RBJIReTeR 6o~Lili8.1I npHMeeL e06lJ!TI1H 

H3 ,IqJyrux Ka.HanoB pearmuii epe~ O,Iij!03HatiHO ~e!ITHWllUHpoBa!IIIb!X 

no nporpar.mre 11 ~ti -KaHanoB!! C06UTHii. Ilpll CpaBIUITCJILH<) HCBU-

COI~ ::meprMX B3aHMO~CHCTBHii Be~nquuy 3TOii npHMeeH MOiitHO YMCHL

illllTL, npUB~CKB.II ll3MepeHaa. l1Jil1 OUCHKY UO!III3ail;Ilu 3apiiiKCHHUX tiBeTUU, 

O~aKO C poeTOM aneprUH no,n;o6rm:e l13MepeHRH eTaHOB.iiTCR KpallHe 

38Tpy.n;fniTe.irLHI:nl11 IDIH npaKTU~CeKH HCB03MOlKI-IblMI1 • 

2.Eo~ee noe~e~OBaT~LHI:nA H npaBIDILHHM npe,IJ;CTaBJIReTeR paapa-

60TaHHHM uar.m enoco6 onpe,n;e.Jiemm eetieHUii: MeTo,n;ar.m. 11 '1.(· ·~ :wm 

11 ~'i 11 
- I\03tf4HUHCHTOB, no,n;po6HO OITHeaHHHMH B Hruuefi n~C)JJI.JJ.YUlCH 

pa6oT;;rs/. · 
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. Pemaa MeTo~M HaKMe~;o~cHcTeMY ypas~eHHI ~ 
. vif: ~ rt,. ~ 6; y('K,ltt_ .. ) 't,·~ t ; 1··· L 

.. . . . ' . c c /=-1 . .. . . . · . ~~ ' L > H 
MY .::..oJIY'I8.8M HCKOML16 SHB.'tl8HBJi ce'tleHHI t/ i .· , a. TaD8 BeJIH11HHY 

~ ... · , 3)tec:r:. ...}lj, · - 'tlHCJw o,JtHosaa..nio H,lteH~Bammx 

co6wTd ,uamtoit Tono.normi 

6o H ·• ~ ~· - (eM. BHIII8) 

t i (~ l 4_•) ~ MHODTeJID, xapaKTepHSyJllltd ?P6JODlll aqxpeKTHB- _ 

Hc;>CTD pel'HCrrpallHH · r- -KBaHTOB H K0 
..:YesOHOB ,IWi lWQtOI KOmtp~T-

HOI Tono.nonm H Ml1 ;u,aHHOro KaBBJ1a peaxmd. 

~ .~ d - KO~eHTH "npoxo~emm• xapaKTepHSYJ)T OTHOCHTeJ!Io_: 

mdt · BRJIM B JtB,HHoe, owosaa'tlllo HJteH~BSBHoe :RQHe'tllloe co-

CTOJUIHe, ,naBaeMYI m:rmm KaHBJI8JIH pe~. 
. )J.Jm " ~ " -Ko~eHTOB CHCTeMa ypaBHe~ aH8JIOI'H'tlHa, 

Q .TOI ~ pasHHUel, 'tlTO . ~~d -K0~8HTH xapa.KT!'PJOJilT:::CIT

HOCHTeJIDHHI BRJla,tt B ,JtSHHOe H,lt6H~B8BH06 KOHe'tlH06 COCTOII-. ' . ·.·. . 

HHe KaKOI-JIH60 pel'HCTpHpyeMol TODO.IOI'HH HCCJie,eyeMHX ;peaxmd 

. H68aBHCBIIO OT · CTeneHH OJ1HOSHB.liROCft H,ll6H~[\D, T.e. O,ltHO H 

·TO D · C06HTH6 MODT ·Jri,lteH~poBaTDCJl ·lt&lt npHH8JJ,J1e~ee He-
" . . . . . / . ' . .· ' 

CKOJ.li>IQDl pe.8JIHqBH)4 B8H8JI'8M pea.KUHI, H68aBHCHMO OT TOrO, 6WI JIH 

aTO, H8JIPHMep,. 4C-1\t .. BJD1 IC- ~\t ·~ 
. · laa'tleHU Ko~eHTOB . ~ ~6 ~ .~\Q · ,IWi ,ll,SHHOrO 9ltCDe-

pnteHTa 6WDt DOJIY'tlemi JIY'l'8M MO):teJDIPOBaHHil HCCJie,QeMHX lt8H8JIOB 

peaBUBI H npHBe):temi B Ta6.liTl!JilX III-XI pa6om/I
5
/. . 

. .. -~ . 

Oripe):teJleBBHe C DOMOIIlOil • • 'l.~d • H • ~~ l " KO~eHTOB 
8Ha'tl6Bllli ce'tleHHI npHBe):temi B Ta6JDII:te fli. 0THOCJI'fe.lloHOe yBeJIH-

, ' . . . 

'tlemte oum6oK B · saa'tleHBSX ce'tleHHI· no OpaBJleiiD) c · pesy.nTaTSMB:, 

·~·i 

i 
' 

N 

. 13~ 

30 

25-

20 

15 

10 

5 

PHc. 4. C 

• lJi~ 

0 1i-



reMy ypaBHeHd BB,lta . 

• )~~~.· i d··· HI.., 
, ' L ) 0 

, a. taue BeJm'IIHBY 

Bmne) 

utTepBSyDT .oTHOCHTelb

)B8BHOe KOHeqsoe co-

' 
m xapaKT~PIOJilT.:·flf

ROe KOHeqsoe COCTOS

CJieJtVeMHX pea:KD;Jdt 

~rtn, T.e. O,ItliO H . 

: IIPHlUIJU18Dil\8e He

~CHMO . OT TOro, <SWI JIH 

·~Q JI,IK, ,wmHOro 8KCne- . 

. HCCJieJtVeNHX KSH8XOB 

)rn/15/. 

, .. ~~ l ". KO~eHTOB 
0THOCfte.II>H08 YBeJilil-

9BKD C peay~T8T8MH, 

N 

30 

20 

15 

10 

5 

1390 

1420 

M
:;qxp 
K~-

?. 5985 fl851335f53S17J5tBJS2 IJSg.JJS .MeejC'g 

PHc. 4~ CneKTP · M v.t-· .JJ)lii KOHetiimX cocTomm~h 

• Tt-+.f- l<"":n-A\~ ( 4C-: 5d·) . 
a ·1i-+ p - K+'lt- A a ( 4C~ jif) 
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--~ 

' 

QoJiyqeHBYJIH Tpa,lOmHOHHol l.!eoro;LtHitol; c.sasaBo c .JtOBOJIDHO aua'IIB'rem.-: 
~ . . . . . 

HYMH xoppeJI.SUHSIMH Me..-u;.v paaJIHlUIHMB xoue~ qeH'l'RifJBn&POBSHHHMH 

flOCTOmmsn.m, qoro B orpa.ttHD;HOHHOI MeTO;LtHite COBepneHHO He yqJ[TY-

Baeorcm. 
B ora6Jmne YII ~e,D;eHH oraue pesy~TaTY psw. pa6o·I/IO, 2:3-~ 

·no· onpe)te.nemm. ceqeHHI B. dJmaKol odJiacor:ii aneprd KaK <? .. noMOIIJ;Lil 

BOJtOpo,D;BHX, .TaK H nponaHOBI:iX IJYSHJl:&XOB~ KaMep •.. 

· CJie,113eT e~e pas no;Jt11epitHYT:i:., qTo ,1l.Jm MeTo,D;OB 'ti,d H l! 'ci- -
KOa~eHTOB ReT HeOdXO,li;KMOCTH npoBOXRT~ HSMepeHHR HnH oneHKH 

noHHsaumt TpeKOB sapgemmx qacTHU, dOJiee ororo, eCJIH qe~-. . ' . . ' . . 

KaUJI.1i qaQ'l'HilJi no BOHH88llD npoTHBOpequT ~~eHT.AIJ,HH: STOI ze 

qacTHUfi, · CJie,113~e~ Bs xme~~a~ecxoro aBaBa a ( •ji t "-K8ilaJloB 

peaKUKI) , ,1I;JUI onpe,D;e.neHU ceqeHBI zcncw.syeorcm xmeMamqec:KaS: · 

H,D;eHT~ .ttaHHOI qacorBUH. 

Hcno~sya nanyqeHHae ·B~ ceqeHBI x a~qeHBS Ko3P~-
euoroB tz.~( , MOJEHO cpeXR . TaK uasHBaeNHX OJU!OSHa'IIIIO qen~-
. .nupoBaBHHX COdHTHI OUeHHT:& ~OJIJ) COdHTd, neiCTBHTem.HO odpaao-

BaBHHX B )t8JUIOM·Kall8Jle peaiUld •. 

TaK, B nameM CJIYqae ,1f,1IJl Ir p - x+ Ir A 0 
(4C;.. ~d· )-

. COdHTHI8TOT BIUI8,1t COCTaBJIJieor "- 75%• Ha puc., 4 ~HBe,D;eB cneKTP 

1~eKTHBHHX rmcc x+ Ir -czcoreMH ,1l.Jm x+ .rr- A0 
B x+ Ir A\-

KoHeqHHX cocoromm:l, YJtOBJieTBOpslDQBX "4C-1ir "-runooreaaM. OT- . 
. .;.a"' o• qeor.mmo ua6Jm,D;ai)TCS nHKB B odJlacTH 1\- (890) H K (!420)-peso-

HaHCOB. 
C ;u;pyrol CTopolis, cpeXR Irp - x+ Ir 1\ 0 (If>) (IC- !it ) 

Ol1!!09HaqaO B,D;eB~BSHHHX COdHTd ,D;OJIS . codimll, ,D;eiCTBH'feJil,HO 

odpasOBaBIIIHXCS B )t8JUIOM KaHaJie peSIUtRI, COCTaBJUl.eT Bcero JIBIIIl, 

~0%, a BKJIBJt OT ll-p- n-+n ,_ "o + ••. BSaBMJ,D;elcTBd -

t'-60%; B CBOil oqepe,u;&, cpe,uB HaOJU!OSHa'IIIIO B,D;eH't$1\BPOB8BHHX 

(uepaa,D;e.nemmx) . rc..: 1t~ "2 JIYliB + f-..
0 

" · codBTd 
21 

' ~.., 

r 
! 
I 

'.I 

en- p __. J<+ n- A c 

BKJia,u;H Ir p - Jct I 

BSaHMO,D;elcTBHI npHME 

Ha pzc. 5 (a, c 

QeHTaqJHlll'lpoBaHHHX I 

9Ha1!HO H,IteBTH~l 

COdHTd. Ka1t H .CJIE 

BaRBe x•• (890) . .;.;....,.. 

B cneKrpe ~~ft
KpHBBH Ha pBc. 5 :- I 

cneKTp ~KTHBBHX. ! 

IIpH saMeHe Y, x+ · 
pecHO OTIIIeTH'l':&, qTo 

cneK'l'P MK~n- ~ 
Irp-K+Ir/\. 0 ~ 

COdHTd BS ,li;PYI'BX 'Ia: 

q'l'O 9TH. COdHTHH ~ 

XBpa.K'1'8JlHCTHK pe~ 

,1J,nJI o~osnaquo 

( IC- ~ i ~ ) BKJIBJl ~oc 
KaHSJIY, COC'l'aBMeT 

K+ -Mesoua - "'IO%, l 

. I'HllepOHOB - ~ 5()%. 

Jierxo npe.n;c'l'aBii 

'l'epHC'l'HK HSyqBeMLIX l 

~· "O.n;H09Ha1!HO" H.l 

y,n;oane'l'BOP8Jl~ IC~. 



;OBOJII>HO 8Ha'lli'l'feJI11-: 

~eHormq.URIJOB8HHIAm 

18HHO He Y1Dl'l'H-

' ' 

ll · K8K c . noMOm,:&D 

10B If,. H ~ • ' - ' 
"-d . 't •I i 

pemm BJDl o,ueHIGI : 

, ·. eCJDI HAeHTBi.(II

~aun • STOI :le 

{~ ji t "-K8HaJioB . 
DH8Ma.TIA8CKM 

Hti'lleHBR xoa)~

SBa11HO H.ll8H'l'l$t

'BK'reJI11HO odpaso-

1 ° (4C.:. !i~ )-
:. ·4 np~Be~eH cneKTP 

'·H ~If" A 0~-
'-rmiooresail. oor- . 

K ~· (I420)-peso-

. (llo) (Ic- !it ) 
~' ~eiC'rBJII'reJJ])HO 
WeT,· BCero JDIIIIlO , 

!UJII)~elcTBBI -

u;ea'tJ4HuiPOBaHHHx 

" codift'BI 

err p ~ x+ rr A 0 <n<'>> wm err P ~rr+ rr I\ 0 <Ir>>> 
BRJIB,D;Hirp-x+If"/\

0 + ••• Birp-rr+rr A0 + ••• 

BSaHMO~eiCTBHI npBMepHO O~BH (~47,% H 53,% COOTB8TCTB8HHO). 

IJa piiiC. 5 (a, d) npiiBe~eHH cneKTpri M.K1I'ft- )lJifl O,llHOSHa'IIHO 

H.ItenTl$n1HpoBa.HHHX rr p __,.. x+ rr A 0 <If>> (Ic~.J;t > III Heo,JtHo

s~qao H,lleHTI$m;HpoBa.HHHX ex+ rr A 0 (If>) wm <rr+rr A 0 (~) )-

codHTd. KaK H CJie~oBaJio Olllli,I{S.T:& HS nOJiy'lleHBHX oueim, odpaso-

Brume K ... ( 890) --..x+ rr -pesOHaHCa 60Jiee O'rtleTJIHBO npo.HBJIIleTCJ:t 

B cneKTpe ~fPft- )lJifl HOO,llHOSHa1UIO H,lleHT~poBaHBHX COdHTHA •. 

KpH.BBJI Ha pHC. 5 -' MO~eJmpOBaHHHI (no CTB'l'HCTJ11'118CKOI MO~eJJH) 
cneKTp aqxpeKTHBHHX MaCC "W ri-".cHCTeMH HS. pea.ru:tm Ir p ~Jl0 Jr' 
IIpH 8aMeHe ~ x+ __., m n+ (ltpHBasi He HOJlMHpoBaHa) • HltTe-

peCHO OTMeTHT:&, 'liTO ltpHBWI Ha pHc. 5 ~ Ra'lleCTBeHHo onHcHBaeT 

cneK'l'p ~1f'ft- )lJifl O,llH08Ha'IIHO H,lleHTl$UlHpoBaHHHX codHTHI· · 

rr p - K+ rr A 0 <If>> (IC-~it), 'liTO roBOPHT 0 60JI:&mol npHMeCH 

co6HTHI HS ~rHX,KaHaJIOB peBRQHI. Hs Bcero cRasaHHoro CJie~eT, 

'liTO 8TH COdH'l'HH Hen:&8H HCnOn:&SOBaT:& )lJifl HSytieHHH KHHeMaTHti8CKHX 

XBpaKTepHCTHK peaKUHH rr p - x+ rr A 0 nO. 
JJ,mi O~OSHB'IIRO H,ll8RT~BaHHHX COdH~ Ir ~ -n+rr 1\ 0 (Ir>) 

(IC- ~it ) BK1IB,Il COdHTHI, .tteiCTBHTeJI&HO OTHO~CJ:t K JtaHHOMY . 

·· KaHBJJY, cocTB.BJIHeT -. 30%, npHMec:& oT KaRaJIOB c odpasoBrumeM 

K+ -MeSOHa - rv IO%, a JtOJIH. A 0 
-I'HIIepoROB OT paCIUWl l:.. 0-

I'HilepOHOB - ~'.. 50% • 
Jlel'KO npeJtCTaBHT:&, K RaKHM HCKallteHmiM KHH8MaTJ11'11eCIUIX xapax

TepHCTHK HSytiaeMHX,BSaHMOJteiCTBHI MOZeT npHBeCTH HCnOn:&SOBaHHe 

~- "O,JtHOSHa'IIHO" HJt8HT~HilHPOBaRRHX C06HTHI, B OC06eHHOCTH 

Y.ttoBJieTBOPfDllllHX r~rt rmioTesB.M. 
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PHc. 5. CneKTPbl H '!tcp- ,IT.ID1 co6HTMfi · · 
a) O;Iij{OEHatiHO n.n;eHTwlJMIWlOBa.HHbiX . .n T(t p -

0
\l..+-n- A(J(n

4

) (iC -1it) 
6) HeO;Iij{OEHatiHO M.n;eHTMiPmJ.llPOBa.HHbiX ( ~+n- I\ ( Ji

0
) llJIH !i +:r,- A" ( J(")). 

1\pl!Bast (He HOpMl!poBaHa) - cneKTP MaCC 'Jt""sC...:cKCT6Mbl KS pealtUIDi 

1'!--t ~ ~ !I+ !1- 1\° K 0 npl! sa.MeHe M !• + - vYI 1< + 
a 1'i 1" -M6SOHH no HOIDISe.I.J;HH, 
")( \-(. + -MeEOHH no KOIDIEe.I.J;HH. 
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KaK yxe. YKaER 

mnx TOil Rnll HHOft ~ 

{MM) 2 , no.nytieHHble : 

.n;Jlfl 4C-~t nmoTe: 

npe.n;eJI~HHe no J 2 

Tese rt p- K+: 

} 2 -pacrr~e.n;e.ireH 
KoHetiiioe.cocTomme 

KpKBast IIOpMHpoBHHa 

Ha6JIJD.n;aeTc.a: .n;ocTaT, 

',-Ta.JIDHoro H TeopeT 

Ha Ham BSrJUt.It •. o ~ 

IlpH MO.IJ;eJIHPOBaHlll!, 

I. 0CHOBHbiM p 

cetiemrll KaHaJIOB.p~ 

rnrrepoHOB B corrpoB 

( Ta6JIIII:(a YI'I) ~ 

IIpMMeHeHHe pa 

KO KOppeKTHO orrpe.n; 

~ O -rHIIepOHOB, T 

n- p --·K+ II 

n-.p--n+n 

HO taxxe JrrepBHe p 

II- p.- K+ I1 

n- p - .. n+ I1 



:J(/Jtp 
t-lv.[x+J;-

M.9fJ/C2 

~!~~/\"Cnd) (iC- j•t), 
Jjo) Rmi !i t!'1- /\" ( J(")). 

~-~onoTeMH ns peaKUKH 

+ ,._ yY) t<+ 

'' I 

I 

I 
I' 
I 

Ralt yxe yitaSHBaJIOO:& paHee, )J.7I.fl OT60pa 006HTHfi:, y.n;oBJieTBOPfii0-

111HX TOft HJIH HHOi l'HnOTese, npHMeWIJlllO:& KpHTepHH no l ftpe.n;. II 

(MM) 2 , no.ny'l!eHHHe Ha OOHOBaHHH. MO)l;eJIIIpoBaHimX 006UTIIi, Tart, 

)J.7I.fl 4C-~t rHnoTes 'J ftpe.n; = I2. Ha pno. 6 npiiBe.n;euo pac-

npe.n;eJieHHe no } 2 
)J.7I.fl peaJI:&HUX co6UTIIfi, y.n;oBJieTBOPfiiOII1HX rHno-

Tese rr p - K+ rr A 0• TaM xte npHBe.n;eHa KPHBM - cyMMa 

'} 2 -pacn~e.n;eJieHHi )J.7I.fl KaHaJIOB, MOI'YillHX .D;aT:& BKJIB.)l; B .n;aimoe 

ltOHe'I!HOe COCTOHHIIe, C BeCaMII, nponOpUIIOHaJI:&HI:lMII STHM BKJia.n;aM. 

KpiiBM HOpMHpoBBHa Ha 't!HOJIO C06HTHfi: C "f 2 ~ r ~e.n; = !2 • 

Ha6JIIO.n;aeTCJI .n;ocTaTo'I!Ho y.n;oBJieTBOPIITeJI:&Hoe corJiacne :mcnepHMeH

-TaJI:&Horo II TeopeTH'IleCKOl'O paonpe.n;eJieHHfi, 'liTO OBII.n;eTeJI:&CTByeT, 

Ha Ham BSI'JIM, o ItoppeKTHOM sa.n;amm: omn6oit B napaMeTpax 'l!aCTnn; 

npii MO)l;eJIHpOBaHHH. 

I. OcHOBHUM pesyJI:&TaToM .n;aHHofi pa6oTu HBJiaeTCJI onpe.n;eJieHHe· 

ceqeHHfi KaHaJIOB peaKUIIfi Irp-BsaHMo.n;eficTBHfi: c o6pasonaHHeM A 0-

riinepoHOB B COllpoBO~emm: 60JI:&ill01'0 'I!HCJia TIP-MeSOHOB II ~-KBaHTOB 
( Ta6JIHIJ;a YI'I). · . 

llpiiMeHeHHe paspa60TaHHOi HaMII MeTO~/IS/ IT03BOJiliJIO He.TOJI:&

KO ItoppeKTHo onpe;teJIIITi. ce'l!eHIDI peaKuufi c o6pasoBaHIIeM A 0 II 

2:. 0 -rHnepoHOB, TaKHe, KaK 

Irp--K+rrA 0 n Irp-K+rrz:o 

rr p -- n+ rr A ° K0 II rr p - n+ rr z::.o K0 ,· 
• ? 

HO raxxe BnepBue pas.n;en:&HO onpe~ennr:o ceqeHHH KaHanoB: 

n- p.- K+ rr A 0u0 II rr p - K+ rr.Z: 0 no 
rr p - n+ rr A ° K0 TIP n rr p - tt rr Z:. 0 rtD. TIP. 
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PRe.. 6. } 2 - pacnpe,neJieHl'!e .IWl coOHTHii·, 
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KpHBaH - cyMMa :J 2-pacnpe,neJieHilll: .IWl KaHMOB, 
MOI'Yll\HX ,Il8.T:& BKJia,D; B ,na.HHOe KOH9'1!H09 COCTOJ!Hl'l9 

C B9CaMH, npoi:IopWIOHM:&HI:lMR STHM BKJia,D;aM. 
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Taxae Bnep.BH' 

o6pasoBSHHeM HeAT; 

n<'-MeSOHOB: 

Irp- K+ l 

3. Ha pac. 7 

HaJI9T8DII9I'O Jr -Me: 

crr-p- r rr-A.c 
Irp .. - n+ Ir ~0 

yo ( 1\o, Lo) 

\'n- (rtl/e) . r,s9121 

~yo(mC) 0,42±0,03 

H3 . .1t8HHHX I>il;C 

BnDHHX ce~eHBI ,noc 

SaTeM Me~eHHO YME 

Yo< 1\o, Z: 
HHTepsane aHeprHI. 

c oCSpasoBSHHeM Y 
~TO, B ~CTHOCTH, 

B .nmmol pa6o 

2.., n)'11elmt· ~ Irp-Bs 

K o6pasoBamm 1\ ~ 
RBB.HTOB. 



--_r 

:o6HTHi1, 
~+r~-A~ 

'III Ka.HMOB, 

COCTOs:tHHe 

U:a.M. 

Taue BnepBHe 6wm: onpe,Ite.JieHH ce11emm Ka.HaJIOB pe~ c 

06pa30Ba.HH8M HeitrpaJIJ.HHX CTpaHHHX 118C'!'i'In B COnpoBOJr,llemnt ]IJ3YX 

n<'-MesoHoB: 

rr p- K+ rr A 0 n<> n<> 11 rr p- rr+ rr A° K0 n<> n<>. 
3. Ha pile. 7 npe,ItCTSBJieHa Sa.BHCHMOCT:& Ce'lleHHI OT m.m:ym.ca 

HaJI8Ta.DJtero Jr -M890Ha ,1I)Ul '118Tiip8X RaHaJIOB pea.I<Ud 

(Irp -~It+ rr 1\ 0 , Irp ~ K+ Ir 'I!0 , · Irp- n+ Ir A 0 Jt<> H 

Irp - n+ Ir zo K0)' a B. Ta~e YIII - Ce'llemm poJr,lleHHJI 

yo ( /\
0

, L 0 ) IIpH pasJIH1mHX aHeprHJIX Ir -MesoHoB. 

Ta6Jnma YIII 

~yo(rnC) 0,42±0,03 0,82 .0,86 0,97,tO,II 0,8,t0,25 0,94 0,68,tO,I 

Hs ,It8.HlDDC pile. 7 H Ta6JI. YIII BH.ItHo, 'liTo 60JI:&IIIBHCTBO nap~

aJI:&HHX ce11eHHI ,Itocor~~raeor MBKCHMyMB npH Prr ~<2-3) raB/c H 

saTeM Me~eHHo yMeH:&maeTCH, XOTH noJIHHe ce'l!eHHR o6pasoBBHHS! 

yO ( 1\ O , . L O) OCTall'l'CH npaRTJ!118CKH. UOCTOHHHHMH B II!Hpo~OM 
HHTepBaJie 

1 

9Heprd. 3TO MO&eT · npoHCXO,ItHT:& sa C118T pocTa 08118HHI 

c o6pasoBaHHeM '{
0 

B conpoBOJr,lleHHH 6an:&moro 'I!HCJia II-MesoHoB, 

'liTO, B 'llaCTHOCTH, UO,ItTBepJr,llaeTCH pesyJI:&T8TBMH ,ItaHHOI.l860'l'H~ 

Sa.DJltleHHe 

. B ~ol pa6oTe coo6~CH pesym.oraTH HSMepemm ce'lleHHI 

2.., lly'l!eJwc. ~ Irp-BSaJDIO,ItelcTBd IIPH Pn- = 5,0 ThB/c, IIpHBO;JtSJ~tRX 

K o6pasoBamm' A 0-l'BnepoHOB B COIJPOBOJr,llemm n<>-MeSOHOB H r -
KBSHTOB. 
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HamH . .ltaHHI:le: 
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Paspa6oTaHH 

ce'tlerum ri!HoriiX K 

4 He!!TpaJibHHX 

KpoMe Toro, 

OT ,IijlyriiX KaHa;rro 

C061:lTI'Ifi, 't!TO .qpe 

H3Y'I!aeMIDC B3aHMo 

Oco6aJI.npHB 

113rJIH.It, saKJmttae 

HOHH3a~OHHI:lX H3 

~JIH H3Ytl6HHH B3a 

TaKI'!M o6pas, 

npHMeiieHHe KaMep 

'l!ae - nponaH) M 

0 B3ai'IM0~8HCTBHff 

OTHOCHTCH K peaK 

'lacTim H 't -K 

B saKJIIO'tleHH 

60~1myiD nOMO~'~ 

~eKTHB OT~e~a OK 

KaMepl:l, ~a6oprum 

CHHMKOB, KOM8KTJ 

pHMeHTa. 
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::Dca ;;, -uesoHa 

PaspaOOTa.HHa.ii lvi8TO.n;mt/I
5/ IIOSBo.imJia BII8PBhl8 orrpe.n;eJIHT:O 

C8'!I8Hl:UI MHOrHX KaHaJIOB peaKUMIH, H)Jyll(IIX C OOpaSOBaHHeM 3 H 

4 H8HTpa.JI:&Hh!X '!IaCTJIIJ; B KOH8'!IHOM COCTO.IIIIHH. 

KpoMe TOrO, MSTO,WIKa IIOSBOMST orrpe.n;eJIHT:O BSJIU'!IHHY !IpHMSCH 

OT ,.n;pyrHX KaHaJIOB pe~:fi cpe,fur O.n;HOSIIa'tiHO H,ll;CHTHl})HUMipOBaHHh!X 

co6h!TH:fi', '!ITO '!IpesBh!'lla:fiHo BruKHo rrp:rr Hcc.ne.n;oBamrn: xaprur_Tep:rrcTm~ 

HSy'!IaSMh!X BSaHMo.n;e:fiCTBH:fi. 

0co6a.a: !IpHBJieKaTSJI:OHOCT:O !IpiiMSHilSMOiJ: MSTO.n;HKH, Ha H8lll 

!Srn~, 3aKnnqaeTCR B OTCyTCTBHH HeOdXO~HMOCTH rrpoBe~eHHK 

HOHH3aiUIOHHHX H3MepeHHlt IIpH OIIpe~eneHHH ceqeHHlt, qxo BWB:HO 

~nH HSyqeHHH BSaHMO~SltCTBHlt IIpH BhlCOKHX 3HeprHRXo 

TaKHM oopasoM, ,ll;aHHUe HaCTORmeii paOOThl IIOKaSh!BaiDT, '!ITO 

!IpHMSIIeHHe Ka.Mep, SaiiOJIIISHHH?C TJIJKSJIO:fi l!ru,!UtOCT:OIO (B .n;aHHOM CJIY

'!Iae - rrporraH) .n;aeT Ka'!IeCTBSHHO HOBYIO H cymecTBSHHYIO HH~pMaiJ;HIO 

0 BSaHMO,ll;SHCTBHRX SJISMSHTapHhlX '!IaCTHIJ;. 8TO B rrepByiO O'!Iepe.n;:o 

OTHOCHTCR K pe~ C po~eHHeM 6o~moro 'tiHCJia HeflTpaJI:&IillX 

'!IaCTHIJ; H t -KBaHTOB., 

B saKJIIO'!IeHHe HaM xo'!IeTCR rro6Jiaro.n;apHT:o B.C. I<HceJieBa sa 

60JI:OmyiO IIOMOm:& rrpH r~TeMaTH'tiSCKOH o6pa60TK8 pesy~TaTOB, KOJI

JISKTHB OT,ll;eJia CHHXpOqJaSOTpoHa JIB8 sa CO,ll;SHCTBHe !IpH 06JIY'!ISIUm 

Kruvrepu, JiadopauToB Jiilli H JIBTA sa o6pa60TKY H HSMepemm KaMepHh!X 

CHHMKOB, KOJIJISitTHB E8CM-6 sa IIOMOIIjl) !IpH o6c'!IeTe ,ll;aHHhlX SKCIIe

pHMSHTa. 
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