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1. BBE.IlEI'IHE 

np04eCC~ ~AePHOH ~parMeHTa4HH npH CTOJlKHOBeHHH penRTHBHCT

CKHX RAeP Hrpa~T npeo6naAa~~y~ ponb. 0CHOBH~e 3aKOHOMepHOCTH 
H 6oJtbWBR BenH4HHa Ce4eHHR $parMeHT84HH ofiDRCHR~TC~V MaJlOCTb~ 
napaMeTpa 

a= 21 'I ·I m1 -m 1! /1/ 
ml m 1 

rAe m 1 - Macca ~parMeHTHPYIO~ero RAPa; m 1 - Macca C!lpanoteHTa, 

a £ - 3HeprHR cBR3r.t lf)parMeHTa 1 a HaJteTaiOuteM RAPe I. Yrnoable, 

3HepreTH4eCKHe H MaCCOBble pacnpeAeJteHHR $parMeHTOB OnHCbiBBIOTCR 

CJteAYIOute~ npoCTOH $OpMynoH: 

du F db = -=---.,..2 • /2/ 
11 (a+b11 } 

rAe bll- penRTHBHCTCKH WHBapHaHTHaFI aem-t41o1Ha: 

PI ,p 1 
bll = 2( - 1]. /3/ 

mr·m 1 
3AeCb P1 H P\ - 4eTblpexMepHble HMnynbcbl $parMeHTHPYIO~ero RAPa I 
H $parMeHTa cooTeeTCTBeHHo; F - cna6o aaaHcRmaR ~YHK4HR 
OT b11 .B CHCTeMe KOOPAHHaT, rAe RAPO I - penRTHBHCTCKOe, 

~ 2 
b 11 a I PI I • @2 /4/ 

m2 
I 

0 - yr011 Me>KAY HMnyllbCaMH l\ H P 1 • iiJopMyllbl /4/ H /2/ onpeAe

nR~T yrnoaoe pacnpeAeneHHe ~parMeHTOB. 4epea 6~CTPOT~ b 11 
B~pa~aeTCR cneAY~~HM o6pa30M: 

2 
bll~(yi-y1). /5/ 

3To 03Ha4aeT cornacHo /2/, 4TO a npocTpaHCTBe O~cTpoT ce4eHHe 
HMeeT pe3KHH MaKCHMYM npH Yt= y 1 , TO eCTb CKOPOCTH $parMeH
TOB HMe~T npaKTH4eCKH OAHY H TY ~e senH4HHY, 4TO C03AaeT XOpO

WHe ycnoBHR AnR HX perHCTPB4HH H HAeHTH~HKS4HH. PacnpeAeneHHe 
$parMeHTOB no MaccaM onpeAenReTCR ~opMynoH /1/: 

2 lmi-m11m1 
am I = 2< - • !6/ 

mi 

I 
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PHc.l. Crr~aH B3aHMo~eHcTBHH 
~pa yrrrepo~a B rrponaHe rrpH 
HMIIYJibCe Ha IfYKJIOH p O = 
= 4,2 rsB/c. 3aperHCTpHp0Ba
HO -qeTbipe rrocne,z::r;oBaTeJihHbiX 
B3aHMo,z::r;e;H:CTBH.ff. 

2 

• 

3Ta $opMyna B o6oaHa4eH~Hx 
m 1 = B ; m 1 = F ~ttaeecTHa 
TaK>Ke noA HaaeaHHeM 11 napa-
6onH"''eCKHH aa~oH''. Ma.nocT b a 
/10 - 2 I o6ycnoenHeaeT, KaK 
BHAHO 1-13 ¢opMy.n~ /2/, YCH.ne
HHe Ce4eHHR ~parMeHTa~HH. 

3aB~t~CHMOCTb ce4eHHR OT 3Hep-
rJ.ofH ceR3H u .... __.!_ o6ycnoe-max · a2 
.nHBaeT CHJlbH~H paa6poc Ce4eHHH 
~parMeHTa4HH, nocKOJlbKY 3HeprHH 
CBR3H MOryT pa3JlH48TbCR 8 He
CKOJlbKO pa3. 3Ta 3BBHCr.1MOCTb 
nOKB3~eaeT, 4TO B03HHKS~~He 
a peaynbTaTe peaK4Hr.1 cna6oceR
aaHHble (l)parMeHTbl o6.naABIOT ce-
4eHHeM B3BHMOAeHcTBHR, MHOrO 
fiOJlbWHMI-1 Ce4eHH~ B38HMOAei:1CTBHR 
ycKopReMbiX RAep. 0AHBKO ce4e
HHe o6paaoeaHH~ cna6ocBR3aH-
H~x ~parMeHTOB, KaK cneAyeT H3 
TO~ ~e 3aBHCHMOCTH, 3Ha4HTenb
HO MeHbWe Ce4eHHR 06pa30BaHHR 
Cl-1nbHOCBR3aHHbiX cpparMeHTOB. 
BapHa4HH ce4eHH~ BTOPH4H~X 
B3aHMOAe~CTBH~ MoryT 6~Tb o6yc
nosneH~ H APYrHMH MeHee TpH
BHanbHbiMH npH3HaKaMH. Hanp~t~Mep, 
B 3THX B3aHMOAe~CTBHRX MOryT 
Y4aCTBOBaTb B036Y~AeHH~e MeTa
CTa6HnbHble RAPa, ce4eHHe B3aHMo
Ae~CTBHR KOTOP~X MO~eT 6~Tb 
o4eHb 6onbWHM. B CBR3H c H3no
~eHH~M H3MepeHHe Ce46HHH B3aHMQ
Ae~CTBHR BTOPH4H~X $parMeHTOB 
npeAcTaBnReT onpeAeneHH~~ HH
Tepec. 

TpeKoBaR MeTOAHKa a npHMeHe
HHH K ~H3HKe penRTHBHCTCKHX 
RAeP n03BOnReT He TOnbKO H3y-
4HTb 3aKOHOMepHOCTH o6pa3oeaHHR 
RAePHbiX $parMeHTOB, HO H AaeT 
xopowHe B03MO~HOCTH AnR H3y4e
HHR BTOPH4H~X B3aHMOAe~CTBH~ 
$parMeHTOB. B AOKJlaAe121 np~t~eo-



AHnHcb cny4a~ asaHMOAeHcTBHR penRTHBHCTCKHX RAeP yrnepoAa 

a 2-MeTposoH nponaHoaoH nys~pbKoao~ KaMepe O~R~, rAe Ha6n~

AancR PRA nocneAOBaTeJlbH~X CTOnKHOBeHH~ BTOPH4H~X ~parMeHTOB 

nY4KOBOro yrnepoAa /pHC. 1~0AHY H3 npoAeMOHCTpHpOBaHH~X B 

XOAe AOKnaAa/V $0Torpa$~H ~cnonb30Ban ~ew6ax r.~/ AnR ~n
n~cTpa~HH BaaHMOAeHcTBHH penRTHBHCTCKHX RAep. 

B HeAaBHeH 3KcnepHMeHTanbHOH pa6oT~41 6~no Ha6n~AeHo yae

JlH4eHHe Ce4eHHR B3aHMOAeHCTBHR BTOPH4H~X CTpHnnHHrOB~X ~par

MeHTOB RAep-cHapRAOB KHCnOPOAa H ~enesa B CTOJlKHOBeHHRX C RA

paMH $OT03MYJlbCHH. nepBH4HaR KHHeTH4eCKaR 3HeprHR Ha HyK.nOH 

AnR K~cnOPOAa 6~na paeHa 2,1 r3B, a AnR mene3a- 1,88 r3B. 
YTaepmAaeTCR, 4TO Ha nepB~X HeCKOJlbKHX ·caHTHMeTpax OT HCT04HH

Ka ~parMeHTOB Ce48HHe B38HMOAeHCTBHR HeKOTOP~X H3 HHX C aapR

AOM zqt~,3 aaMeTHO 6o.nbwe omHAaeMoro, KoTopoe ilerKo o~eHHTb 

Ha OCHOBe 3KCnepHMeHTa~bH~X AaHH~X no Ce4eHH~ B3aHMOAeHCTBHR 

nepBH4H~X RAeP OT YCKOPYITeJlR C 38PRAOM 2 ~. Z ~ 2().. C yaenH-

4eH~eM paCCTORHHR OT HCT04HHK8 $parMeHTOB HX Ce4eHHe yMeHbWa

eTCR H CT8HOBHTCR HOpMahbH~M. 

2. METO/lHKA 

PaHee HaMH 6~nH nony4eH~151 ce4eHHR asaHMOAeHcTeHH npoTOHOB, 

AeHTpOHOB, RAeP renHR H yrnepoAa c nponaHOM (CsHs) npH nep

BH4HOM HMnynbCe Ha HYKJlOH RApa-CH8PRAa Po = 4,2 r3B/c. Ce4e

HHR onpeAenR.nHCb C nOMO~b~ CHHMKOB C 2-MeTpOBOH nponaHOBOH 

KaMep~ nyTeM nOAC4eTa 4HCJla nepBH4H~X TpeKOB H 4HCJla BH3yanb

HO Ha6n~AaeM~X B3aHMOACHCTBHH B 3$$CKTHBHOM o6oeMe onpeAeJleH

HOH AJ11-1Hbl. 
AHaJlH3/5/ TOnQJlOr!-1H S3aHMOAe~CTBHH noKa38Jl, 4TO BH3yaJlbHO 

Ha6n~AaCMble C06biTI-1R B OCHOBHOM B03HHKa~T HS-aa HeynpyrHX 

CTOJlKHOBeHHH. npoCMOTp CHHMKOB npOBOAHJlCR Ha CTOJ18X C K03¢$H-

41-1eHTOM ysenH48HHA K HaTypanbHOMY paaMepy s soHe ny4Ka K ... 0,63. 
AJlR nony4eHHR BeJlH4HH Ce4eHHH B38HMOAeHCTBHR BTOpH4HbiX MHOr0-

38pRAHbiX ( 2 .$. zq:, $.6) CTpHnnHHrOBbiX $parMeHTOB HCnOJlb3088JlHCb 

CHHMKH yr.nepOAHOro o6ny4eHHR npH Po = 4,2 r3B/c. CTpHnnHHro

BbiMH C4HTaJlHCb ~parMeHTbl C HMnYJlbCaMH Pna6.>- 3 f36/C H yrna-

MH 6lnafi.'S: 4°. 3¢l$eKTHBHb1H 06beM AJlR nepBH4HbiX 3Be3A Bbi6Hp8JlCR 

TaKHM o6pa30M, 4T06bl MHHHMaJlbHaR nOTeH~HaJlbH8A AJlHHa AJlR B38HMQ

AeHCTBHR ¢parMeHTOB 6b1Jla pasHa 21 CM B nnOCKOCTH npOCMOTpOBOrO 

CTOJla *. Bee BTOPI-14Hble (J>parMeHTbl C Z clJ ~ 2 npOCMaTpi-1BaJlHCb OT 

BepWHHbl nepai-14HOH 3BC3Abl Ha AJlHHe 21 CM C ~eJlb~ nOHCKa BH-

* B AaJlbHeHweM a TeKcTe H pHCYHKax AJlHHbl Aa~TCR a n.nocKoCTH 

npocMoTposoro cTona 6es y4eTa K03¢l$1-1~HeHTa K = 0,63. 
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ayanbHO Ha6n~AaeMoro saaHMOAe~CTB~R. AanbHe~wH~ MeTOAH4eCK~~ 
~ ~~3~4eCK~~ 8H8J1~3 OCHOB~BaeTCR Ha CTaT~CT~Ke 3700 Cofi~THH 
C 06pa30B8H~eM MHOr038PRAH~X ~parMeHTQB. 

C MeTOA~4eCKOH T04K~ apeH~R rnaBHOH TPYAHOCTb~ B TaKoH no
CT8HOBKe 3KCnep~Me~Ta RBnReTCR onpeAeneH~e MHHHM8nbHOrO pac
CTORHHR OT nepsoro HCT04HHKa ~parMeHTOB AO BTOpH4HOrO B38HMO
AeHCTBHR, HeofiXOAHMQrO AflR HAeHTH~HK84HH 3aPRAa OTAenbHOro 
~parMeHTa. npH T8KOM nepBH4HOM HMnyJlbCe see ~parMeHT~ Haxo
ARTCR B y3KOM yrnOBOM KOHyce. no3TOMY enonHe B03MOmHO Hano~e
HHe /CJlHRHHe/ cneAOB OT P83H~X ~parMeHTOB. 

Asa cnwswwxcR TpeKa npH npocMOTpe socnpHHHMa~TCR KaK OAHH, 
H scneACTBHe 3Toro ce4eHHe TaKoro nceBAO~parMeHTa 6yAeT no
ny4aTbCR 6onbWe o6bJ4HOro. HanpHMep, ABa cnHBWHXCR TpeKa a-
48CTH4 npH HAeHTH~HK84HH no HOHH384HOHH~M noTepRM 1o1 APYrHM 
MeTOABM fiYAYT socnpHHRTbJ K8K OAHH ~pa~MeHT C 38PRAOM Z~~ 3. 
HopManbHble ce4eHHR eaaHMOAeHCTBHR RAeP c aapRAaMw z = 2,3 c 
nponaHOM P8BHbJ /5/ -2,3 Vf 3,0 6 COOTBeTCTBeHHO. 0AH8KO ABa 
cnHewwxcR TpeKa a·-48CTW4 ABAYT YABOeHHOe ce4eHHe ... 4,6 6. · 
TaKvtM o6paaoM, HMeeTcR peanbHaR MeTOAvt4ecKaR npvt4vtHa AJlR yee
nH4eHHR ce4eHHR MHOr038PRAHbiX ~parMeHTOB. 

npeAnonOmHM, 4TO HeT npH4HH AflR YBeJ1H4eHHR HnH YMeHbWeHHR 
ce4eHHR a -4aCTH4- Bee a-4aCTH4bl o6paay~TCR a T04Ke nepBH4-
HOro CTOJlKHOBeHHR, H np1o1 pacnaAe K8KOro-H~6YAb AOJlrO~HBy~ero 
~parMeHTa Ha Man~x paccTORHHRX o6paaoeaHHe a-48CTH4 He npo
HCXOAHT. 8 paMKax TaKoro npeAnono~eHHR pacnpeAeneHHe no AflH
He X OT eepwHH~ nepelo14HOH 3Be3Abl AO B3aHMOAeHcTBHR BTOPio14HOH 
a -4aCTH4bl AOJl~HO noA4HHRTbCR 3KCnoHeH4H8JlbHOMy aaKOHy c nOADe

MOM a o6nacTH Manb!x X ~ 6 cny4ae OTAenbHoro TpeKa aapRA a -
48CTio14bl yaepeHHO HAeHTio1~H4HPYeTCR no nnoTHOCTH HOHH384HH. 
8 Hawe~ nOCT8HOBKe 3KCnepHMeHT8 Mbl He OTAenRnH 3He OT ~e . 
HaMH 6blnO HaHAeHO 2892 a-4aCTH4bl, H3 KOTOpb!X 825 npOB381o1MO
AeHCTBOB8J10 H8 AflHHe 21 CM. Ha PHC.2 npeACTaBneHO pacnpeAene
HHe nO BeJ1H4HHe XAflR anb~a-~parMeH-fos. rnTplo1XOB8R nHHHR COOT
eeTCTByeT cpeAHeMy 4HCJ1Y _C06b1THH Ha 1 CM np~ X ~ 10 CM. 0T-
4eTnHBO BHAHa noTepR a -4aCTH4 npH M8Jlb1X 3Ha4eHJ.1RX X. no Ha
weH 04eHKe, noTePRHO -130 CJleAOB OT a-4aCTH4, KOTOpble B pe
aynbTaTe CJlHRHHR c APYrHMH TPeKBMH HMHTHposanH ~parMeHTbl 6onb
we~ 38PRAHOCTH. 

CneAyeT OTMeTHTb, 4TO BTOPH~Hble cneKTaTOPHble a-4acTH4bl 
48CTO o6pa3y~TCR rpynnaMH: 

la(39± 3)%, 

2 a(51± 3) %, 

3a(l0±3)%, 
171 
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PHc.2. PacnpeAeneHHe no 
BeJIHtiHHe paccToHHHH X OT 

nepBHliHOH 3Be3,D;bl AO BepDIHHbl 

B3aHMOAeKcTBHH anD~a-~par
MeHTOB. 

T.e. B OCHOBHOM ABYX38PAA
H~e ~parMeHTY POmAB~TCA na
paMH H TpoHKaMH. 3TOT $aKT 
HMeeT CBMOCTOATenbHYH ~H-

3H4eCKH~ HHTepec. 06~enpH-
8 HRTO C4HTaTb, 4TO B npHpOAe 

RAPS yrnepoAa a csoe apeMR 

/8/ 

npH B38HMO,qet1CTBHH, no-BHAHMOMy, npORBJlReTCR CTPYKTypa AAPB 
yrnepo,qa. 

KpoMe CJU1RHJ.1R TpeKOB OT ABYX, Tpex a -4acn14, B03MOM<HO Ha

nomeHHe TpeKos oT ,qpyrHx MHoroaapRAH~x $parMeHTOB. HaMH HaH
,qeHo .... ]% C06biT\.1H OT l.llo1CJ18 nepB(.11..1HbiX 3Be3,q C MHOroaapRAHbiMH 

¢parMeHTSMH, r,qe HMeJlBCb napa ¢parMeHTOB C 3SPAAaMH 2 H 3, 
-0,5% - c aapRAaM" 3 " 3 "- 0,5% - c aaPRAaM" 2 " 4. K aHano
rH4HOMY 3$$eKTY MOmeT npHBeCTH HanH4He 3Be3A OT OAH03apRAH~X 

¢parMeHTOB H CneKTaTOPH~X He~TpOHOB e6nH3H cneAa OT MHOro-

3aPRAHOrO ¢parMeHTa. Ha aHanHaa TononorHM nepeH4HbiX aee3A 

cneAyeT, 4TO 8 Hawei:1 nOcTaHOBKe 3KCnepHMeHTa MeTOAHKa orpaHH-

4HBaeT 803MOmHOCTH onpeAeneHHR Ce4eHHR B3aHMOAe~CTBHR BTOPH4-

Hb!X ¢parMeHTOB Ha paCCTORHHH X ·~ 5 CM B niiOCKOCTH npOCMOTpo

BOrO CTO.na. 

C.neAY~~eM MeTOAH4eCKoi1 TPYAHOCTb~ RBnReTCR HAeHTH¢HKa~HR 
3aPRAa ¢parMeHTQB, 8 nponaHoeoi:1 KaMepe HOHH3a~HOHHMe noTepH 

AnR $parMeHTOB C Z 4J ~ 3 HacTOnbKO ee.nHKH, 4TO TepReTCR 803-

MOmHOCTb BH3ya.nbHOi1 HAeHTH¢HKa~HH no niiOTHOCTH HOHH3a~HH. 

PaHee~1 HaMH 6Mn npoKanH6poaaH MeTOA HAeHTH$HKa~HH aapRAa 

no nnOTHOCTH 8 -3J1eKTPOHOB. ,[lnR ::noro HCnOI1b30BanHCb ny4KOBble 

CI1eAbl OT npoTOHOB, Aei1TpOHOB Ill RAeP yrnepoAa npH po•·4, 2 r38/ C. 

noAC4HTbiBa.nOCb 4HCI10 8 -3J1eKTpOHOB, BMXOAR~HX 3a npeAei1bl AO

pomKH C WHpHHOi1 +3 MM OT OCH nepBH4HOrO TpeKa Ha AI1HHe 30 CM. 

,[lnR O~eHKH 3aPRAa ¢parMeHT08 ~CnDI1b30Ba.naCb TaKme CI1eAY~~aR 
npo4eAypa. npoH3BOAH.nacb 04eHKa cyMMapHoro aapRAa ~z 1 e nep

BH4HO~ 3Be3Ae AI1R BCeX CTPHnnHHrOBMX ¢parMeHTOB /BKI1~4aR OAHO-

5 



aapR.QH~e/, conpoeom.Qa~~~x H.QeHTH~H~HpyeM~H $parMeHT. B pe-
aynbTaTe Bbi4HTaH~R cyMMbl l:. Zi 1-13 aapR,qa R.Qpa yrnepo.Qa zc 
onpe.QemU1aCb eepxHRR o~eHKa aapR.Qa z<P • ,Qanee, TaK KaK f5onb
waR 4aCTb ~parMeHTOB C Z<lJ~3 B3aHMO,QeHCTBYeT B o6DeMe KaMe
pbl, TO nyTeM no,Qc4eTa CYMMapHoro aapR.Qa cneKTaTOPHblx $parMeH
Toe B nOBTOP.H~X B3aHMO,QeHCTBHRX onpe,qe11RJ1aCb HH>KHRR O'"'eHKa 
senH4HHbl z <P. Co4eTaHHe ,qsyx MeTo,qoa - no nnoTHciCTH 8-aneKT
POHOB H BTOpH4HbiM B3aHMO,QeHcTBHRM - n03BOJ1H110 npOH,QeHTH$H'"'H-
POBSTb aapR,q <J>parMeHTOB C Zljl ~ 3 B -88% Clly4aeB. 

OcTaawaRCR 4aCTb $parMeHTOB 6bl11a paa5vna Ha rpynnbl: 3:~z~4; 
4'£ Z<lJ 5 5 ; 5$ Z I}J ~ 6. H $parMeHTbl C HeH,QeHTYI¢IH4HPOBaHHbiM 
3apR,QOM B WHpOKOM HHTepaane: Z¢.2!: 3. Ha pHC.3 npHee,QeHO pac
npe,QeJleHHe no 4HC11Y 0 -aneKTPOHOB Ha cne.Qax OT Hepaa.QeneHHbiX 
~parMeHTOB. Ha-aa BTopH4HbiX saaHMO.QeHCTBHH 4~cno 0-aneKTpo
Hoa no,QC4HTb1BaJ10Cb Ha pa3HbiX ,QJlHHaX BTOpH4HbiX TPeKOB. 3,QeCb 
.QaHbl . 4Hcna S -aneKTPOHoB, npHBe.QeHHble K O.QHOH H TOH >Ke .QI1HHe, 
paeHoH 30 CM. B eepxHeH 4acTH PHCYHKa npe.QcTaeneHbl KanH5poao4-
Hble KpHBble/G/ nyaCCOHa ,QJlR 3aPR.QOB $parMeHTOB 3,4,5,6. nn~a,QH 
nO,Q KPHBbiMH HOPMHpOBaHbl Ha e,QHHH4Y· H3 PHC.3 BH.QHO, 4TO HaMH 
B OCHOBHOM npaBHJlbHO 04eHeH HHTepaan H3MeHeHHR aapR,QOB Hepaa
,QeJleHHbiX ~parMeHToa. B .QaJlbHeHweM HeH.QeHTH¢H4HPOBaHHble ~par
MeHTbl 6paJ1HCb C BeCOM, nponoP4HOHaJ1bHbiM COOTHOWeHH~ Me>K,qy O,Q-

' 

5 

5 

H03Ha4HO paa,QeJleHHbiMH 
~parMeHTaMH. 

8 Ta6n.l npHee,QeHo 
nonHoe 4HCno Ha5n~.QeH
HbiX ~parMeHTOB No c 

2 ,;: Z 1jJ ,;: 6 lo1 41o1Cll0 
npOB3aHMO,QeHcTBOBaBWHX 
N Ha ,QJlHHe 21 CM OT 
nepBH4HoH aee3.Qbl. Ha 
PHC.4 npe.QcTasneHa aa
BHCHMOCTb 4HC11a ¢par
MeHTOB OT pacCTORHHR X. 

~ o~~~~~~~~~L---~--~ 

5 

5 

0 

6 

PHc.3. PacnpegeneHHe no 
t{HCJIY 8 -:;meKTPOHOB Ha 
cne~ax OT aepaa~eJieHHhlX 
~parMeHTOB.B Bepxaell 
qaCTH pHCYHKa ~aHhl Ka
JIH6pOBO't1Hbie KPHB&Ie ,I:VIJI 

50 aapJI~OB ~par~feHTOB 3, 4, 
5,6. 



Ta6n""a I 
IIonaoe 'tiHCJIO Ha6mogeHHbiX 4>parMeHTOB N0 c sapH,n;aMH 
2 :s; zcp 5 6 H ttHCJIO npoBsaHMo,n;eff:cTBOBaBIIIHX N Ha MHHe 

21 CM OT nepB~HOft 3Be3AN 

zq, 2 

2892 

825 

3 

645 

306 

4 

517 

286 

5 

481 

293 

6 

329 

218 

PHc.4. 3aBHCHMOCTb 'tlHc
na HerrpOB3aHMOp;eff:CTBO
BaBmHX ~parMeHTOB C sa
pH,n;aMH Z I!J~ 3 OT pac
CTOHHHH X. 

TO eCTb CKOPOCTb 8~6~
BaHHR ~parMeHTOB H3 
ny4Ka OT TOn~HH~ MHWe
HH. WTpHxoa~e nHHHH 
npoae,QeH~ 4epea 3KCne
PH~eHTaflbH~e T04KH npH 
X:;:: 10 eM. OpH MailbiX 

paCCTORHHRX X 3aMeTH~ HeKOTOpble OTKJlOHeHHR OT e,QHHO~ 3KCnOHeH
U,HaJ1bHOa1 aaBHCHMOCTH A11R [f)parMeHTOB c z I!J= 6. Ha MeTOAH4eCKHX 
C006pameHHH cny4aH B3aHMO,QeHCTBHR Ha ,QilHHe X ~ 7 CM ,Q11R onpe-

3. BEnH4HHM CE4EHH~ 

Ce4eHHR onpe,QenRnHCb Ha ocHoae 4>0PMY11bl 

-na·~ 
N~N0 (1-e ), /9/ 

r,Qe N - 4Hcno <!>ParMeHTOB Ha paccTORHHH X =7 eM; N- 41o1CJ10 
<J)parMeHTOB, npos3aHMo,qeHcTsosasun1x Ha A11HHax 7 s.X 5.21 eM; 
D- 4HC110 M011eKyn nponaHa B 1 CM 3 ; ~- T011~HH8 MHWeHH; a
HCKOMOe Ce4eHHe. 8 Ta6n.2 npHBe,qeH~ B 6apHaX Be11H41o1H~ Ce4eHHR 
B3aHMO,qeHCTBHR ¢parMeHTOB C 3apR,qaMH 2.:$ Z 4J "£. 6. 
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PHc.5. CeqeHHn BSaHMo
AeHCTBHH B 3aBHCHMOCTH 
OT aTOMHoro qHcna Wpar
MeHTOB Aq, /KpYJKKH/. 
TpeyronbHHKaMH noKasaHhl 
ceqeHHR BSaKMOAeHcTBHH 
RA6P, rronyq:eHHbiX OT 
ycKOpHTenn. 

Ha PHC.5 AaH~ ce4eHHR B3aHMoAe~cTBHR ~parMeHTOB e 38BHCHMo
CTH oT--a:TOMHoro 4Hc.na Acp /KPY>KKH/. Tpeyro.nbHHKaMH'51 noKa3aH~ 
ce1..1eHHR B38HMOAe~cTBHR c nponaHoM A.nR ny4KOB~X npoTOHOB,Ae~T
POHoe, RA€P re.nHR H yr.nepoAa. WTPHXOB8R .nHHHR npoBeAeHa 4epe3 
3KCnepHM€HTa.nbH~e T04KH ,Q.nR R,Qep, no.ny4€HHbiX OT yCKOpHT€.nR. 
AToMH~e 4HC.na q,parMeHTOB c 3~z q,.::s;: 5 6pa.nHcb paBHbiMH YABoeHHo
MY 38PRAY· A.nR ABYX3apRAH~X ¢parMeHToa T04Ka nocTaa.neHa Mem,Qy 
aTOMH~MH 4Hc.naMI-1 3< A cp < 4. a .q.nR ¢parMeHTOB c zcp= 6 - Mem
AY aTOMH~MH 4Hc.naMH 11.< Acp<12. npH T8KHX nepBH4Hb1X 3HeprHRX 
B€pORTHOCTb nO,QXB8Ta HeHTpOHa 1-13 R,Qpa-MHW€HH He3H84HT€.nbH8, 
0parMeHTbl C 3:$ zcp~ 5 MOryT 6b1Tb K8K H€~TPOHOI-136biT04Hb1MI-1, 
T8K H H€~TpOHO,Qe¢H~I1THbiMH. nonep€4HbiMI-1 .nHHHRMH nOKa3aH Be PORT-;, 
H~~ HHTepea.n H3M€H€HI-1R 8TOMH~X 4HCe.n, 

J.13 PI1C.5 BH,QHO, 4TO B npe.qe.naX 3KCnepHM€HT8.nbHb1X OW~t~60K 
11 M€TOA1146CKHX Heonpe,Qe.neHHOCTe~ C€4€HHR 838HMO,Qe~CTBHR ¢par
M€HTOB C 38PR,QaMH 2 "!.: zcp .$ 6 cor.nacyiOTCR C O>KH,Q86Mb1MH ee.nH4H
H8MH, 

4. 3AKI1104EHHE 

TaKHM o6pa3oM, .Q.nR c.ny4aR cTo.nKHOBeH~t~R RApa yr.nepo,Qa c npo
naHoM npH HMny.nbCe Ha HYK.nOH FQ"" 4,2 r3B/C He Ha6.niO,Q8€TCR 
38M€THOrO yee.nH46HHR C64€HHR 838HMO,Q€~CT8HR cneKT8TOPHbiX ¢par
M€HTOB Ha paCCTORHHH -lQ CM OT HCT04HHK8 ¢parM€HTOB. 0CHOBHO~ 
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MeTOAH4eCKO~ TPYAHOCTb~ B TaKOH nocTaHOBKe 3KCnepHMeHTa /c no
MO~b~ TpeKOBOH MeTOAHKH/ RBnReTCR 3$~eKT CnHRHHR COCeAHHX 
TpeKOB H HanomeHHe OOCTOPOHHHX 3Be3A. 

MeTOAHKa 3KcnepHMeHTa orpaHH4Heana eoaMomHOCTb H3MepeHHR 
Ce4eHHH B3aHMOAeHCTBHR BTOPH4H~X ~arMeHTOB C BpeMeHaMH B03-
6ymAeHHR T .$, 1 Q-lO C. no3TOMY HaWH 3KCnepHMeHTailbHble AaHHble He 
npOTHBOpe4aT BbiBOAaM pa60Tbl~~ rAe yeei1H4eHHe Ce4eHHR OTMe4a
eTCR B HHTepeane BpeMeH T ,$ 10-11c. 

noHCK B036ymAeHHH penRTHBHCTCKHX $parMeHTOB MOmeT 6b1Tb 
npoBeAeH APYrHMH cnoco6aMH. HanpHMep, ecnH eos6ymAeHHe CHH
MaeTCR HCnyCKaHHeM A0CTaT04HO 3HeprH4HbiX y-KBaHTOB, TO TaKOe 
RBileHHe MOmeT 6b1Tb saperHCTpHpOBaHO B nponaHOBOH KaMepe. 

ABTOPbl c4HTa~T CBOHM npHRTHbiM AOnroM BblpaaHTb 6naroAaPHOCTb 
A.H.ronoxeacToey, M.H.noArope4KOMY H C.A.Xopoaoey sa PRA no
neaHblx o6cymAeHHH. 
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