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<01974 06 .. eOUHeHHblii UHCIIU.YR J<OepHI>IX UCCAe0060HUii )ly6HO 

C UeHLD HCMe~OB8RHH po~eRHH CTpaHHHX ~aCT~ B 4-~y'leBWX 

B3amMo~eacTBHRX rr--Me30HOB c rrpoToHaMH rrpH I6f3B/c aHanH3HpoB~ch 

¢oTOCHHMKK, ITO~yqeHHWe ITpH OOnyqeHHH 2-KeXpOBOA BO~Opo~HOH rry3~ph

KOBOi\ KB.Mepw UEPHa. IlpaBMLHaH ~eHTHqlli.Kamm HeHTpaJILHWX cTpaHH~x 

'tJaCTHU (A H K
0

) .flBJIReTC.fl O~HHM H.'il rrepB~ BOITpoCOB, KOTOpWe CTSMTC.fl 

llpH TSKOro po~a HCcne~OBaHRHX, B ~aHHoft MeTO~H~eCKOH pa6oTe H~ara

eTC.fl MeTO~Ka ~eHTHqlli.KaUHH HeftTpanLHWX CTp8HHWX ~aCT~, o6pa30D8~ 

B rr-p - B3aHMO~eiCTBB.flX, 

Ilpll IlpoCMOTpe ¢oTOCHXMKOB OT6H~Ch 4-~yqeaue C06~TH.fl C V ':_ 
pacrr~aMH, B~3B8HHWe nepBH'lHWMH rr- - Me30HBMH, B BW6paHHOM 3~KTHB

HOM 06~eMe KaMepW, Ilocne H3MepeHHft OT06paHHHX C06WTHA C ITOMOmDD rrpo

r~ reoMeTpH~eCKOI peKOHCTPYKUHH BOCCT8H8~HBan8CL HX npocTpaHCT

BeHHa.R: KapTHHa B K8Mepe, Ilo,n;po6Hoe OUHCaHHe KpHTepHeB OT6opa ITPH 

npoCMOTpe, HaCTpOAKe rrporpaMMH reoMeTpH~eCKOH peKOHCTpJKUKH ~8HO B 

pa6oTax /I, 2,31. 

§ I. KHHeMaTH'IeCitaSI H,IJ;eHTHW.KagH.fl v· -pacna,noB 

Aim KHHeMaTH'IecKoA ~eHTHqlli.KaUHH V0
-'laCTHU HCITMh3o~acb crre

UHanLHB.fl nporpaMMa ("2-4" / 4/), KOTOpa.R: rrpoBep.R:eT CJie.ZJ;YJOIIIHe rHITOTe-

3W pacna.n;oB HeiTpaJI.bHWX qac:r~ *: 

JE v' -C06~TH.fl C yr~OM pa3JieT8 MeHLWe 1° o6pa68TW~HC.b H. B npe~IIO~O
lleHHH ! ~ e ... e-. 
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K0 ~rr+ rr 
!\ ~Prr 

11 -rr+P. 
3aKo~ coxpaHeHHR rrpH pacrran;ax He~Tpanb~ ~aCTKU Ha ~Be aapaze~e 

HaJWa.I(llB3lOT Ha H3M€peHHh!e rrapaM€Tpbl. C-JH?~B 'iOOTRIJ; 3- ypam~emm CBII3H. 

Ha OCHOB8 3TifX ypaBHeHHH M8TOJJ;OM j 2. OTDICKHBaJIHCb OITTHMaJib~e 3H3"!8-

HKH rrapaMeTpoB V0
-C06l>ITHH, YJJ;OBn8TBOPffDmK8 paCCM3TpHB38MOH rHITOT8-

o ~ 
ae. v -pacnan; C"!!fTaJICH l'I,JJ;8HTH<Pmli!poB3~, eCJIH paCC"!!fT3HH3H ITO J\ 

BepoHTHOCTb O~HOH H3 rHITOT83 6bUia 6anbrne 0,005 cJ(t~ 13) / 5/ H 

6o~brne BepoHTHOCTH KOHKYPHPYDme~ rHnoTe3lll B 3 paaa H 6o~ee, KaK aTo 

~~aJIOCb paHee B /B/. 

Ha BCeX C06l>ITHHX rrpOBep&HOCb COOTBeTCTBHe HOHH33UKH HMTIY~bCJ 

Ha ~en;ax npo~YKTOB pacrran;a V0
-"!3CTHn. HeKOTOpHe \/

0
-pacrran;H :e:,n;eH

TH~~poBaHH HMeHHO T3KHM o6pa30M, XOTH OTHOWeHHe BepoHTHOCTei KOH

KYPHPYIOlilRX rHnoTea MeHbme 3. BHayaJrbHOe paa~MeHHe no HOHH33UKH 

W - M830HOB H npoTOHOB H3 K0 , 1\ - pacna,n;OB (Ir H p H3 K0 , i\) C"!!f

T3JIH B03MOJIUIHM ~0 HMITYJibCa 33p!'LEe~ "!aCTHn 1,4 raB/C /5,?,B,9/. 

B 3TOT HBTepBaJI HMny~bCOB BOmnO 54% ITO~OZHTMb~ "!aCTHn H3 pacna

~OB l'I,JJ;eHTH<f}KUJipoBa~ K0 , 1\ - "!3CTHn. 0TCYTCTBHe B:e:.n;HMHX KoppMH

UHH H3 pHc.1 Melln;Y BMH"!!fHSMH .xz.l{JIH 1\ - rJIIIepoHOB lil HMilY~bCaMH npo

TOHOB H3 pacnan;aA- rHnepoHOB ITO BCeM HBTepB&HaM RMITY~bCOB CBl'I,JJ;e

TMbCTBYeT 0 33KOHHOCTH ilpHMeHeHHH 3THX MeTO~OB l'I,JJ;8HTH~K2UHH B 
2. 

Hamel pa6oTe. llpoBepKOH 33KOHHOCTH npHMeHeHHH ~ -KpHTepHH TaKKe 

c~ynT xopomee cor~acHe aKcnepHMeHTaJibHOro j -pacnpe~MeHHH .ItJLli 

:e:,n;eHTH<f)KUJipoBaliHWC;\ H K0 - ~acTHn C TeopeTli'l8CKHM (pac.2), HOpMH

poBa~ Ha "!HC~O C06HTidi C f< 13. IlpH 3TOM cpe,n;HJUI BeJili'UIHa .)(~. 
paBHa 3,01 ± 0,09, "!TO xopomo cor~acyeTCH c MaTeMaTH"!ecKBM o~a

HHeM .f..~ -pacnpeAMeHHH C "!JlCJroM CTerre&ei\ CB000Ali, paBHHM 3 (aTO 
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PM.c. I. 3aBl1CHMOCTb _~~JJ;IIH /1 v- rHuepOHOB OT l1WIYJihCO 

npoToHa - npo,eyKTa pacnan;a /1 '". 
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Pl1c. 2. 3xcrrepnMeH'l'&1hHOe p - pacrrpe~eJielil'le H~eHTH~ll.\HPO-

o ,. v.z 
BBHHUX I( n /1-qacTm.\. Kp!1BM - TeopeTHtiecxoe ./' - pacrrpe-
.ne.J18Hl1e IJ;J1H Tpex cTeneHe:i1 CB06on;H, HOpM!1pOB3HHoe Ha 'Il'!CJIO V"
C00b!Tl'!i1: c .~~ I3. 

6 

llO~TB8~88T llp&BKnhHOCTh BH60pa KOHCTBHT H Bb!~CJ18HH.F! OWH60K B 

rrporpaMMe reoMeTpH'IeCKOi peKOHCTPYKUKH "I-6" / 2/), 

§ 2. PeayJ1hT&Tb! KHHeMaTiqeCKoi !A8HTRffi!KaUH¥ 

<1 
llpH llp0CMOTpe 6b!J10 OT06paHO 22I0 npe~TIOJ1&raeMUX V -co6b!THH, 

lloCJ1e o6ctieTa peayJ1hT8TOB H3MepeHB~ (c ~BoAHHM rrepeMepoM TPY~HOH3-

MepKMHX C06b!TH:i1) ITO reoMeT~eCKOH H KHHeMaTH'I8CKOH nporpaMMaM 3TH 

C06HTBH pacnpe~enBJ1HCh CJ1e~~ o6pa30M: 9% C06b!THH OTHOC.F!TC.F! K 

"TeXHH'IeCROMY 6p&RJ" (He~OCTBTKH TIJ1eHRH, TIJ10XO B~HH perrepHHe Kpec

Tb!, HaJIOJteHBe CJ1e~oB); 

K'l 
58! 

7, 5% V"- co6HTKA HeROMTIJ18HapHH c OTo6paHHHMH 4-nyqeBmnt 

C06b1TIDIMH *; 

3,5% C06b!THA BH3BBHH BTOPH'IHHMH 'I8CTHU8MH, 

Cpe~ OCTaBmBXC.F! !768 \/
0
- C06b!THH 

5I, 5% ~eHTPII}muipoBaHH KaK ll,li, K0
- 'l8CTHUH; 

26,0% OK83anHCh r -KB8HTaMHi 

!8,9% llpKXO~TC.F! H8 V0
-C06biTBH PI J(-KB8HTb!, B8p0.F!THOCTh KO

TOpbiX M8Hbme 0,005; 
- 0 3,6% Hepaa~MeHHHe M~ co6oa 1\ , !\ , K , J - tiaCTHUH. 

0 
PeayJihTSTb! ~eHTH~UHH V -'IaCTJIU rrpHBe~eHH B Ta6JIJIUe I. 

Ta6JIHUa I . 

1\ -A K
0

B.Jm 't 1\ HJIH 0 K
0

HJIH 1\ Ko HJIH ?\ 
3!8 II 2 I5 43 4 

lE ~H.F!.F! KOMTIJ1aHapHOCTb /4/ v0
-C06b!THR B HameM 3KCTiel'I!M8HTe pBBHa: 

SU1- rz = 0,00045 !; 0,00065, 93% V~o6HTI'IH HM81JT yroJI KOMII.I.IBHapHOC
TH MeHbWe ! 0 (pacnpe~eJieHHe He ITOK838HO), 
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§ 3 • .UoiiOJIHHTeJil>HIUI lr'!,l[8HTHdJHKal.lHSI H8p83,IteJI8HmiX 

V"- co6hiTHi 

\(
0
- C06biTKH C OTHOWeHHeM BepoHTHOCTei KOHKYPHPJDmKX rHIIOT83 

M8Hl>lll8 3, KOTOpble HeJil>3H 6biJIO Jm8HTH<lB!IJ;PipoB8T:& C IIOMOIIU>Jl HOHH3amm: 

Ha CJIBL(8X rrpo,nyKTOB pacna,n;a, 6biJIJ! pa3,lleJI8Hbl C IIOMOIIU>Jl lr'!,l[8HTIII!fmKall;Plli 

KSHaJIOB peaKUHi (nporpaMM8 "IQ-30" /IO/). .AHaJIH3 yrJIOBbiX pacnpe,Ite

JIBHHH Jr -M830Ha, O,llHOro 1!3 npo,nyKTOB pacrra,n;a V11
-'ISCTHJJ., B CHCTe-

o 
Me ITOKOH V - 'iSCTI!U (p!IIC .3) IIO,llTBBpx,~taeT npoB8,ll8HH08 pa3,IteJieHHe. 

YrJioBOe pacnpe,IteJieHHe Jr - MB30HOB OT pacna,n;a I!L(8HTzqmUI!IpoB8HHbiX 

K0 --qaCTHU B CHCTeMe IIOKOH ~ - M830Ha OTHOCHTeJI:&HO HSIIpaBJI8HHH ero 

HMllJJI:&Ca B Jia6opaTOpHOi CI!CTeMe KOOp,ItHHST ,llOJIZHO ~biTb H30TponHbiM 

( crrHH K0 -Me3oHa paBeH HYJIID). 3amTpHXoBSHHM o6JiacT:& (pRe. 3) Bbl,lle

~eT Hepa3,IteJieHHble K0 , A- qacTH~. 3Ta o6JiaCTb HBHO HapymaeT H30T

ponHID pacnpe~eHHH .rtJI.H ~ -Me3oHoB. IloCJie nepeHoca 35 Hepa3,IteJieHHbiX 

V0 
-co6hiTHi H3 43 K 1\ -rHrrepoH&M rro,Ito6Hoe pacnpe,Ite.n:eHHe .rtJI.H A -rHIIe

poHOB TSJa:e CTSHOBHTCH 60Jiee H30TpoiiHbiM. Be.n:H'iKHa J_ p ,ItJlll yrJIOBO

ro pacrrpe,IteJISHKH U:- MS30HOB OT paCII~A-rHrrepoHOB, 38IIHCSHHOrO 

B SHaJIHTH-qecKOM BI!L(S KaK ( 1 + J..ptQ-j 8) /II/, CTSJI8 paBHOH: 

oep = 2(N+ -f\1_)/N __ ± "V3/N' =0,012 :0,092. 
4 Hepa3,IteJieHHbiX MeJr,Izy C060H ~, 1\ - qacT~ lr'!,l[SHTH~K&UHei KaHaJIOB 

peaKUHH 6biJII! OTHSC8Hbl R ~ -Me30HSM • .AlfaJIJI3 yrJIOBiiX III HMnyJI:&CHbiX 

pacnpe,IteJieimil .ItJlll I? Hepa3,IteJieHHbiX A, ~, 'I -qacTIIIU, aaaJiorK'lHidl 

aHaJIH3Y B pa6oTe /l2/, IIOK83&1I, -qTO BCS 8TH C06b1Tilli MODO C'IJilT2Tb 

t -KBSHTata. 
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PHc. 3. Pacrrpe,IteJieHHe - M830HOB, Hepa3,IteJieHHhi.X K -A , 
K"-lf- co6hiTHA, A0

- nmepoHoB no t.Os yrJia BbiJieTa 7T-- Me-

30Ha B CHCTeMe IIOKOH, COOTBBTCTB8HHO, Jr~ A" - C06biTHH OTHOCH

TeJil>HO HarrpaBJieHHH HMITYJI:&ca /(
0

, II"- co6hiTHH B Jia6opaTopHOH 

CHCT8M8 KOOp,llHHST. 
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§ 4. PesyJII>T8TH rrOJIBol JIUI6HT!!I!!Ka'!!! V" --qaCTJIIl 

0KOH-q&TeJil>HO, IIOCJie pas.n;eJieHIDI HeO.ItH03H8'qHO H,lt6HTBiplmHpoBaHHI:lX 

V0
-co6biTHii, K K0 - M630HaM OTHeCeHO 593 v"-co6biTBI, K A- rllnepo

HSM - 353, K A - I'BllepoHBM ·~ II. 

3xcnepHMeHTWII>Hble j2. -pacrrpe.n;eJieHIDI .MH ~ B A. - -qac'l'~ corJia-

CYJOTCH C TeopeTH'qeCKHM (pHc.4), HOpMHpoB8HHbiM H8 "qHQJIO C06b1THI C 

./
2

.(. 13. ""z. vz + vL Cpemme BeJI.H'qHHbl J' paBHbl: Jll<' = 3,15 - O,II, J' 1\ = 

2,92 :t 0,14. 

~ KnJIDCTpa~ Ha,ItezHOCTH HSMepeHHI H H,lt6HTH~K8UKH \1'--qaCTBU: 

rrocTpoeHbl pacnpe.n;eJie~ a~exTBBHHX Mace K0 ,A- -qacTan (~c.5). Cpe.n;

HHe 3H8"q8HHH Mace ( ~K•= (0,49713 ± 0,00021) raB/c2), ~~=(1,11547 
± 0,000!7) raB/c2 ) 6Jil!l3KK c .n;aHHbiMH 1131 ( MK"= (0,4977! ± 0,000!3) 

raB/c2 , M"'= (1,II559 ± 0,00005) raB/c2). 

Ha pHC.6 !IpiBe,IteHbl 3KCI10H6HUHWII>Hbl8 pacrrpe.n;eJieHIDI BeJIH'qHHbl C"fs 
xa~TepB3YDmel BpeMH xas~~ H A--qacTau;. Cpemme sHa-qeHH.H 

( C~,= (2,47 ± 0,09) CM, C'fl\ = (7,66 ± 0,39) CM) Ta:ae 6JIHSKH ,ItSH-

/131 < c.-. + e" + ) HbiM ~Ko= (2,65- 0,02) OM, ~~ = (7,56- 0,06 OM). 

06111KI BH.It JUIIIYJII>CHbiX H yr l!OBbiX pacrrpe.n;e.neHHI ~, A - -qacTBU 

B CHCTeMe U:6HTpa M8CC IIepBH'qHOro BS&HMO.rteiCTBHH (pHC. 7,8) He IIpoTH

BOpe"qHT .D;8HHblM H3 JIHTepaTypbl, H&!IpHMep /II' 14/. 
Ha liOJIJ"qeHHOM M8Tepll8.116 Mli CO'qJIH BOSMOJUibiM CpaBHIITl> OTHOmeHlle 

KOJIII'q6CTB8 11.It6HTK~UHp<>B8HHbiX ~-MeSOHOB K KO~eCTBY H.lt6HTHqBUH

poB8HHbiX 1\-rKIIepoBOB ( ~~ 1,680 ± O,II2) C no,n;o6HbiM OTHOmeHHeM 

B pa6oTe /!5/ ( ~= 1,48~ ± 0,236). 
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U:8HTpa ~~ace nepBH'!HOrO B3allMO,neikTBHH. 
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B 3aKJIIO'leime aBTop~:< 6Jiaro~ap.R:T UEFH 3a rrpe.nocTB.RJieHHYIO B03MO&

HOCTI> pa60T8Tb C lfx>TOCHHMKaMR 06Jiy'leHHR Jr - Me30H8MR npH !6 raB/C 

2-MetpoBo~ BO~opo,nHoH IIY3Hpi>KOBOH KaMep~:<, ~-pa l.P.O. Moppacoaa, 

n;-pa r .KeJJJIHepa H ,n-pa T .Ee1111IHY 38 IIOJle3HYIO HH!fx>pM8UHil H HHTepec 

K pa6oTe, Jia6opaHTOB - 38 npoBe~eHHHe H3MepeHRH H llOMOmP• 
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