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PenRTMBMCTCKaR RAepHaR ¢M3MKa, OCHOB~ KOTOpoA 6~nM 3anome
H~ A.M.6anAMH~M, nony4Mna 6onbWOe pa3BMTMe 1 1~ 0AHO M3 HaM6onee 
MHTepecH~X RBneHMA B 3TOA o6nacTM - KyMynRTMBH~A 3¢¢eKT. noA 
KyMynRTMBH~M 3¢¢eKTOM nOHMMa~T TaKMe CTOnKHOBeHMR 4aCTM4 C 
RAPaMM, KOrAa nepeMeHH~e, onMC~Ba~~Me BHOBb o6pa30BaHH~e 4ac
TM4bl, nemaT B o6nacTM, KMHeMaTM4eCKM 3anpe~eHHOA AnR OAHOHyK
noHH~X cronKHOBeHMA. B cny4ae CTOnKHOBeHMA penRTMBMCTCKMX 
RAeP 3TO - nepeAa4a 3HeprMM rpynnbl HyKnOHOB OAHOA 4acrM4e. 

B nocneAHMe roA~ 6~no ony6nMKOBaHo 3Ha4MTenbHOe 4Mcno pa6oT, 
nocBR~eHHblX KYMYnRTMBHOMY o6pa30BaHM~ 3apRmeHHblX nMOHOB 1 2 ,4-6 / _ 

Uenb HaCTOR~eA pa6oT~ - o6HapymeHMe M MCcneAOBaHMe KyMynRTMB
HOro pOmAeHMR rr

0
-, 1J 0

- M w -Me30HOB. 
HHTepec K 3TMM MCcneAOBaHMRM CBR3aH, so-neps~x, C OTCyrcr

BMeM AO HaCTOR~ero speMeHM AaHH~X no KYMYnRTMBHOMY pO~AeHM~ 

HeATpanbH~X Me30HOB M, so-sTOp~x, 803MOmHOCTb~ nposepKM PRAa 
TeopeTM4eCKMX npeACKa3aHMA, B TOM 4Mcne M rMnore3~ 0 AMHaMM-
4eCKMX csoAcrsax 6apMOHHOro aapRAa s o6nacrM KyMynRTMBHOA re
Hepa4MM w -Me30HOB 171• 

3KcnepMMeHT npOBOAMnCR Ha ny4Ke OTpM4aTenbH~X nMOHOB C MM
nynbCOM 3,8 r3B/c / ~ p/ p =+3%/ M MHTeHCMBHOCTb~ 1,5 . 10 5 4aCTM4/ 
4MKn . npoTOHHOro CMHXPOTPOHa OH~H. HaMepRncR cneKTP rr

0 -Meao
HOB, o6pa3y~~MXCR s MHTepsane yrnos 160° -180° s peaynbraTe 
B3aMMOAeAcTBMR OTpM4aTenbH~X nMOHOB c yrnepOAHOA MMWeHb~ B 
peaK4MM 

rr - c ➔ rr0 (180 ° ) X, rr0 ➔ yy . /1/ 

3KcnepMMeHTanbHaR annapaTypa /cM. pMc. 1, a TaKme 1 31 
/ BKn~-

4aer: a/ ny4KOB~e AeTeKTOP~, COCTOR~Me M3 c4HHTHnnR4HOHH~X 
C4eT4HKOB C 1 M C 2 H wecTH nponop4HoHanbH~x KaMep nKl -;. nK6, 
H 6/ AeTeKTOP raMMa-KBaHTOB, COCTOR~HA H3 TPHA4aTH ABYX npoeo
no4H~X HCKPOB~X KaMep/HK/ C pa3MepaMH pa604eA o6nacTM 92x92cM 2 , 

c MarHHTOCTpHK4HOHH~M CoeMOM HH¢opMa4MH. npoeono4H~e KaMep~ 
HCnOnb3Y~TCR AnR H3MepeHHR HanpaeneHHR y -KeaHTOB, o6paay~~HXCR 
s peaynbTaTe pacnaAa rr0➔ yy . HcKpos~e KaMep~ pa3AeneH~ Ha ABa 
HAeHTH4H~X nne4a no 16 KaMep B KamAOM. 

KaMep~ co6Hpa~TCR e rpynn~ no 4eTwpe, ABe H3 HHX paasepHyTw 
Ha yron 17° . MemAY rpynnaMH H3 4eTwpex KaMep paaMe~eH~ MeAH~e 
KOHBepTop~ TOn~HHOA 0,4 paA.eA, CyMMapHaR TOn~HHa KOHeepyopoe 
cocraenReT 1,2 paA.eA, HanpasneHHe raMMa-KsaHTa H3MepReTCR 
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PHc,I. CxeMa 3KCrrepHMeHTaJibHOH ycTaHOBKH:C - C~HHTHn

nH~HOHHble CtJ:eTtJ:HKH j Cr - :POp;OCKOITHtJ:eCKHe C~HHTHnRH~HOH

Hbie cqeTtJ:HKH j ~ - qepeHKOBCKHe cqeTtJ:HKH H3 CBHH~OBoro 

CTeKna; IIK - rrporrop~HOHMbHbie KaMepw; HK - rrpoBonoq

Hbie HCKPOBble KaMepblj K - KOHBepTOPblj M .;.. MHilleHb. 

rpynnoi1 113 l..feTbtpex KaMep, pacnonomeHHOH HenocpeACTBeHHO nocne 
KOHBepTopa, B KOTOpOM npOl-130Wna KOHBePCl-1R raMMa.,.KBaHTa. nep
aaR .OT M11WeHl1 rpynna 113 4eTbrpex KaMep HCnCJnb3yeTCR AflR 11AeHTl1-
¢11Kalll111 raMMa-KBaHTOB, 

,llaa 11AeHTH4HblX CLll1H'n-innRLll10HHblX rOAOCt<Ona /Crl-10 11 Cr11-20/, 
KamAblH 113 KOTOPblX C0CT011T 113 10 3neMeHTOB. Afl11H011 1_ 00 CM ' 
11 W11Pl1HOH 10 CM' pacnonaralOTCR MemAY 11CKPOBblMl1 KaMepaM11 H 
4epeHKOBCKl1Ml1 raMMa-cneKTPOMeTpaMl1 H no3BOnRIOT yaenl1411Tb 3¢
(fleKTHBHOCTb 3anycKOB ycTaHOBKl1, . 

3a rOAOCKOnH4eCKl1M11 C4eT4HKaMl1 noMetqalOTCR, 90 °4epeHKOBCKl1X 
raMMa-cneKTPOMeTpoa 113 CBl1HLlOBoro cTeKn_a (C 1_45 11. C 4&-90 ) , 
CneKTPOME!TPbl pa6oTalOT He3aBl1Cl1MO 11 rpynn11py10TCR no 45 B KamAOM 
H3 ABYX HanpaaneHHH. PaAl1aTOP cneKTpOMeTpa HMeeT reKcaroHanb-

"HYIO (flopMy C A11aMeTpOM an11caHHOH OKpymHOCTH 17,5 CM, ,lln11Ha 
paA11aTopa 35 cM /14 paA,eA,/, K paA11aTopy Kne11TcR ¢>0ToyMHo
m11i-enb rnna <!>3Y-496. KoHTponb yc11neH11R cneKTpoMeTpoa ocy~ecr 
BnReTCR C nOMOtqblO CBeTOBblX BCnblWeK B KPl1CTanne NaJ OT a -·i.iac-. 
rn4 paA1101130Tona 241 Am. A6coniOTHc3R Kam16poaKa y -cneKTpOMeTpOB 
npOl13BOAHTCR Ha ny4Ke MOH03HepreTl14eCKl1X 3neKTPOHOB. 

· YcTaHOBKa pa6oTaeT Ha n1-1H111-1 c 3BM rnna HEWLETT-PACKARn;.. 
2116B l1 non_HOCTblO aBTOMaTH311POBaHa. 3neKTP0Hl1Ka' bcyiqecTBnR10-
iqaR caR3b c 3BM, npeACTaBnReT co6oi1no11Hy10 11 seTBb 11 , BblnonHeH-
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PHc,2.34llPeKTHBHOCTb perHCTpa

~HH rr0 -Me30HOB ycTaHOBKOH 

B 3aBHCHMOCTH OT yrna BblJieTa 

H KHHeTHtJ:eCKOII 3HeprHH rr
0 

-

Me30HOB B n, C, K, ll,Hq>pbi B6RH3H 

KpHBblX - 3HatJ:eHHH KHHeTHtJ:eCKOH 

3HeprHH rr
0 

-Me30HOB B M3B, 

KpHBble paCC'-IHTaHbl MeTop;OM 

MoHTe-Kapno. 

HYIO a cTaHAapTe KAMAK. B Te4e
H11e 3KCnep11MeHTa 3BM ocyiqecT
BnR~T np11eM HH¢0pMalll111 C Ae
TeKTOPOB, KOHTPOflb 11 npeABapH
TenbHblH OT6op 11H(f)OpMall1111, Ha
KOnneHHe 11H(f)OpMalll111, KOHTpOnb 
11 ynpaaneH11e pa60TOH annapa
TYPbl, 3anycK ycTaHOBKl1 npo113-

BOAl1TCRVB cni4ae, ecn11 11MeeT MecTo coanaAeHHe C1 C2,Cr1_10 • 
Cr 11-20 •C1_45 ,C46•90 , np11 ycnOBl111, 4TO 3Heprl1R 4aCTHLl B cneKTPOMeT
pax neaoro 11 npaeoro HanpaaneH1111 cooTBeTCTBeHH0~111 Ey2 11 HX 
CYMMa (Ey1+Ey2) npeBblWaeT nopor, ~npeAenReMblH Kl1HeMaTl1KOH Hc
cneAyeMoro npollecca 11 reoMeTp11e11 3Kcnep11MeHTa, B 3Kcnep11MeH
Te 6bln11 Bbt6paHbt nopon1: E 1 .?62 M3B; EY2 ;;::62 M3B 11 (Ey1+Ey2)?. 
2: 62 M3B, .. y 

B 1136paHHOH reoMeTpl111 3Kcnep11MeHTa yron MemAY OCRMl1 nne4 
y -cneKTPOMeTpa paaeH 41 °. PaccTORH11e MemAY Ml1WeHblO H y -

cneKTPOMeTpaM11 COCTaBnReT 300 CM, n11ana30H yrnos per11CTPalll111 
y-KaaHTOB cneKTPOMeTpOM 152°-168°. 

MoAen11posaHHbte MeTOAOM MoHTe-Kapno aenH411Hbt 3¢¢eKTl1BHOCTH 
per11cTpalll111 rr0 -Me30HOB B 3aBl1CHMOCTl1 OT yr11a BblneTa 11 3Hep
rHl1 pe30HaHca 11nn10cTp11pyeT p11c. 2. AKcenTaHC ycTaHOBKl1 B 113-
6paHHOH reoMeTPl1H, Bbl411cneHHblH AflR 4eTblpex 3HepreTl14eCKHX 
11HTepaanoa, npeACTasneH Ha p11c, 3, 

B XOAe 3Kcnep11MeHTa Ha MarHl1THble neHTbl 6blno 3an11caHO OKOno 
30 TblCR4 Tp11rrepos' KOTOPble 6blnl1 o6pa6oTaHbl no nporpaMMaM 
reoMeTPl14eCKOH 11 3HepreTl14eCKOH peKOHCTPYKLll111 co6blTl1H 191 • 

np11 aHan113e 3Kcnep11MeHTanbHOH 11H¢OpMall1111 yy-co6blTl1R OT611-
panl1Cb no cneAylOtql1M KpHTepl1RM: 

1 / Han1141110 TpeKa 3apRmeHH011 4aCTl1Llbl 11n11 naBl1Hbl nocne i -ro 
KOHaepTopa B KaMepax HK5_16 11 HK 21•32 ; 

2/ Han1141110 Cl1rHanos B rOA0CKOnl14eCK11X C411HTHflflRLll10HHblX 
C4eT411KaX Crl-10 11 Cr11-20, COOTBeTCTBylOtql1X TpeKaM B 11CKpOBblX 
KaMepax; " " 

3/ Han1141110 Cl1rHanos B y -cneKTPOMeTpax cl-45 11 c46-90' COOT
BeTCTBYIOtql1X Tpet<aM B 11CKPOBblX KaMepax 11 YAOBneTBOpRIOtql1X cne-
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PHC. 3. AKcenTaHC ycTaHOBKH B H35paHHOH reoMeTpHH ,BhI
'tJHCJleHHhlH ,a;mI 'tJeTbipex 3HepreTuqecKHX HHTepsanoB. 

AYIOll\HM Tpe6osaHHRM:_ a/ 50 M38 ~Ey1 (Ey2 ) .$ 1000 M38; 

6/ 150 M38 .$ (Ey1+Ey2) ~ 2000 M3B; a/ E~/E~~,Q, 2, r,qe Et1 
1,1 E~ -

COOTBeTCTBeHHO MeHbWaR 1,1 6oIJbWaR 3HeprHR ABYX y-KeaHTOB. 
np1,1 OT6ope ~aH,qH,qaTOB B 77° -Me30Hbl paccMaTpHSaIJHCb co6blTl,1R 

C 41,1CIJOM TpeKOB aapR>KeHHblX 1,1 HeihpaIJbHblX 4acTm-1 / y -KsaH
TOB/2 2, HMelOll\HX 06111y,o aepwHHY 8 MHWeHH. CTaTHCTH4eCKaR o6pa-
6oT~a HH¢OpMa41,1_1,1, OT06paHHOH no yKa3aHHblM KPHTepHRM, BblOOil~R-

. /tO/ 
nacb c noMOll\blO c1-1cTeMbl HBOOK • 
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PHC. 4. Pacnpep;enem1e TOtteK nepecetteHHH KOHBepCHOHHhlX TpeKOB 
yy -co5bJTHII no KOOPAHHaTaM x,y H z B MmneHH. 
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PHc,5. Pacnpe,a;e.neHHe MHHHMaJib
HhlX paccTOHHHH Me)K,!];y TpeKaMu. 
0T50p co5b!THH no MHHUMaJlbHOMY 
pacCTOHHHIO npOH3BO)];HJlCH B 
npe,a;enax ,IJ.BYX CTan,IJ.apTHblX 

onm5oK. 

Pacnpe,qeneH1-1e T04eK nepe
ce4eHHR KOHBepcHOHHblX TPeKOB 
yy -co6blTHH no x-,y- 1,1 z -Ko
op,q1-1HaTaM B MHWeHH /z Hanpas
IJeHO no ny4Ky/ npe,qcTasneHo 
Ha p1,1c, 4. Pacnpe,qeneH1-1e M1-1-
HHMaIJbHblX paccTORHHH Me>KAY 
TpeKaMH npe,qcTaBIJeHO Ha 

p1-1c. 5. 
Pacnpe,qeneHHe yy -co6blTHH 

no 3¢¢eKTHBHOH Macce 1-1 KHHe
TH4eCKOH 3Hepr1,11,1 HIJIJIOCTPH

pyeT p1,1c. 6.KaK BHAHO 1,13 p1-1c. 6, a pacnpe,qeneHHH no 3¢¢eKTHB
HOH Macce HMeeTCR 4eTKHH MaKCHMYM s6n1,131,1 MaCCbl 77° -Me30Ha, 4TO 
no3B0IJReT 1,1,qeHT1-1¢1,141,1posaTb OT06paHHble co6blTHR KaK pacna,qbl 
77° -Me3oHa Ha ,qsa y-KsaHTa. 3Kcnep1-1MeHTaIJbHOe paapeweHHe /cpe,q

HeKaa,qparn4HaR ow1-16Ka/ annapaTypb1 paBHO ::_16% 1,1n1,1 ::_21 M3B. 
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Puc, 6. Pacnpe,a;eneuue yy -co6b1Tur1 rro 3qxpeKTIIBHOH Macce / a/ 

HIUrneTIItJeCKOll 3Heprmr /5/, 
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E~=A-exp(-f.)1 

M5 .rJB 
. A=(212!63) ~, 

To=(6t:t4} M3&; 

f=v. 

P11c. 7. HlrnapHaHTHbJe cetieHHH 

(E~) BbJXOp;a 17° -Me3DHOB 
dp3 

B 3aBHCHMOCTH OT HX KHHeTHtiec
KOH 3Hepr1111 /T/. 

C 4enb~ yMeHbWeHHR ¢oHa OT60p 
co6blTHH no 3¢¢eKTHBHOH Macce 
npOH3BOAHflCR B npeAenax ABYX, 
CTaHAaPTHblX OWHfiOK /r. e. 
42 M3B/. no 04eHKaM, 41,1cno 
¢OHOBblX cofiblTHH He npeBblWaeT 
16% ~ nony4eHHb1e 3Kcnepr-1MeH
TanbHble AaHHble 06 HHBapHaHT-

HblX ce4eHHRX' E d 
3
a BblXOAa 77° -

. dp3 
Me30HOB B HHTepsane yrnos 
160°-180° B 3aBHCHMOCTH OT 
HX KHHeTH4ec·KOH 3Hepr1,11,1 1,1n
n~cTpHpyeT Ta6n1,14a 1,1 PHC. 7. 
YKa3aHHble B Ta6111,14e HHa 
PHC. 7 ow1,16k1,1 - CTaTHCTH4eCKHe. 
3HcpreTH4eCKHe OWHfiKH /ocb 
a6c41,1cc/ xapaKTep1,13y~T To4-

4 '---'---'---'---'---'---'----
OJ 0.2 0.3 0.4 0.5 0.6 HOCTb H3MepeHHR 3Hepr1,11,1 AflR 

T(r3s) KamAoro 1,13 4eTbrpex 3HepreTH-
4eCKHX HHTepsanos Ha ypOBHe 
OAHOro CTaHAapTa. 

npr-1 Bbl4"1CfleHHH Ce4eHHH 6blnH BBeAeHbl nonpaBKH' Y4~1TblBalOUlHe 
KOHBepcH~ y-KsaHTOB B MHWeHH C Y4eTOM 3Hepr1,11,1 H yrnos BblneTa 
y -KsaHTOB /oKono 36%/, AOn~ y -KBaHTOB, npOKOHBepTHposaBWHX 

B KOHBepTopax nposon04HblX KaMeP /26%/' AOn~ µ--Me30HOB 1,1 
3neKTPOHOB B ny4Ke /1 0%/' n0Tep1,1 ny4Ka' CBR3aHHble C Hecosna-

Ta6n11~ 

T 770 /M3B/ 160 250 345 435 

Ed 3a f M6, r3B/) 
dp3 (r3B/ c)S 

19,4~3,3 3, 2 l~0,32 0,79~0,IO 0,18~0,06 
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t-lf'C-J't-X; Pn•3~;161°, 

2-n-c-n<x;Pn=J ~;1&1°, 

a,:4 A i-:rrc-Tl"x;Pn•3.ar3e.ic;ns• 
(HatT~ pafurCI} • 

PHC • 8 • J1HBapHaHTHbJe cetieHHH 
BblXOp;a 17±_ H 77° -Me30HOB B 
3aBHCHMOCTH OT HX KHHeTHtiec
KOH 3HeprHH. 

AeHHeM nonepe4HblX pasMepos 
ny4Ka 1,1 MHWeHH /0,4%/ ,H He-
3¢¢eKTHBHOCTb nporpaMMbl pe
KOHCT.PYK4HH co6blrnH / 10%/. 

'ro0 

napaMeTpr-1sa41,1R ce4eHHR 
c OOMO~b~ 3KCnOHeH4HanbHOH 
¢YHK4HH 

3 
E..!L..!L. = A exp(..L) · /2/ 

~ 
dp3 To 

.... nossonReT onpeAenHTb senr-141,1-
Hbl, .xapal<TepH3YIOUlHe HaKnOH 
3KCOOHeHTbl (To) H Ce4eHHe np1,1 
T =0 (A) . npRMaR, npoBeAeHHaR 
4epes 3KcnePHMeHTanbHble·T04-

ur~ \! KH /p1,1c. 7/, Bbl4HCneHa MeTO
AOM HaHMeHbWHX 'KBaApaTOB 
/.x2 =2, 1/. 

0.1 01 03 o.4 as 0.6 T, r,a 
PHc. 8. Hnn~cTpHpyeT HHBapt.1aHTHble ce4eHHR BblXOAa 77° -Me30H0B 

B cpaBHeHHH C AaHHblMH, nony4eHHblMH B pa6oTe 141 AflR peaK4HH 
.77-c ➔ 77 ± / 162° / X npr-1 HMnynbce 3 f3B/ c. 0THOWeHHR HHBapHaHTHblX 
ce4eHHH pomAeHHR 77°-Me30HOB /p 77 - =3,8 f3B/c/ 1,1 77± _-Me30HOB 
/p 77 - =3 f3B/c/ s peaK41,11,1 77-c ➔ 77X npeACTasneHbl Ha pHc. 9a, 
H3 pHC. 8 H 9a BHAHO, 4TO peaynbTaTbl, nony4eHHlile AflR 77° -Me-
30HOB B npeAenax 3KcnepHMeHTanbHblX owr-160K, cornacy~TCR c pe
synbTaTaMH AflR aapRl!<eHHblX Me30HOD. P1,1c. 96 Hnn~CTpHpyeT aas1,1-
CHMOCTb senH4"1Hbl To -napaMeTpa HaKnOHa 3KCn_oHeHTbl /2/ OT HM
nynbca HaneTatO~eH 4aCT"14bl, Ha P~1C. 10 npeACTasneHbl HHBapHaHT- . 
Hble Ce4eHHR AnR 77° -Me30HOB B aaBHCHMOCTH OT KYMYilRTHBHOro 
41,1cna G: . 

ER-/377-'•PR • cos0R - (m~+m; )/2E 77 
Q ~ . . . ' . ' /3/ 

m p ( 1-ER/E 77 ) 

rAe m R , ER, p R , 0R - COOTBeTCTBeHHO Mac ca, nonHaR 3HeprHR, 
HMnynbc 1,1 yron BblneTa peaoHaHca s n.c.K.; m77 , E

17
, f3 rr - cooT

BeTCTBeHHO Macca, nonHaR 3HeprHR 1,1 CKOpOCTb HaneTa~~ero 17 -

Me30Ha; mp - Macca npOTOHa, napaMeTpH3a4HR 3KCnepHMeHTanbHblX 
AaHHblX c nOMO~b~ 3KCOOHeH4HanbHOH ¢YHK4HH 

d 3a E, --- ='Gexp(-Q/<Q>) 
dp3 

/4/ 
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PHC. 9. 0THOIUeHHH lrnBapHaHTHb!X ceqeHHH po~eHHH 11°- H 

77± -Me30HOB B peaKu;HH 11"'."C ➔ 11x /al; 3aBHCHMOCTb BeJm-

qHHbl To -rrapaMeTpa HaKJIOHa 3KCITOHeHTbl /2/ OT HMITYJibca 

HaJieTa10111ett qacTHD;bl /6/: f- 11-C ➔ 11-X; □ -pC ➔ 11-X; 
qj -11-C ➔ 11°X - gaH!ible ttaCTOHIIleH pa60Tbl. 

1ot' 
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5 
4 
3 

2 

101 

, 
5 
4 

dl Q 
E ~-B exp{-m-), 

B=(162i314) rlai~l~ , 
<Q)=0.16±0.01, 

t 'J. •3.9. 

PHC. IO. HHBapHaHTHble ceqeHHH 

BblXOga 11° - Me30HOB B saBHCH

MOCTH OT HX KYMYJIHTHBHOro 

qHCJia Q • 
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~ . 

no3so11ReT no11y4t-1Tb ,qnR <Q> -
cpe,qHero 41,1c11a HYK110HOB B 
060eMe KYMY11R~t,1t,1 3Ha4eHt-1e, 
pasHoe <Q> =0, 16+0,01 1-1'G= 

=/762+314/ Mfi. r"iB / 2 = 
~ 

UJ 10° 

1 

s 
4 
3 

2 

- /r3B/c/s x 
=3,9/. 3ror'pe3y11bTaT RB
nRercR He3aB"1Ct,1MblM no,qTBep
m,qeHt-1eM nopa3t-1Te1lbHOH yH1-1-
sepca11bHOCT"1 napaMerpa 

.i:,- d lnE ·(d3a/dp 3 ) 
<Q>=------- /5/ 

dQ 

o-10 
on1-1cwsa~111ero KsapK-napTOH

~----...L..---'---2J.._--- Hble CTPYKTYPHble <l>YHK~t,11,1 
R,qep ISi a. 
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B 3aK11~4eHt-1e aBTOPbl C4"1Ta~T CB0"1M np1,1RTHblM ,qonrOM no611aro
,qapt-1Tb A.M.6a11,q1-1Ha, C.6.repact-1Mosa, A.6.roaopKoaa, B.C.Cra
B1-1HcKoro 3a no11e3Hb1e 06cym,qeHt-1R _1,1 B .11. npoxoposa 3a y4acr1-1e 
B "13MepeH1-1Rx. 
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