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lloKasaHa MeTo,IUIKa pac11eTa BecoB co6HT:IDi c A,/(" -'!aCT:IfUarvm, 

saperi:ICT_pllpOBaHHbiX B JT jJ -B3clliMO,Il;E!:llCTBIDIX IIpll 16 rsB/c, B 

2M BO,I(O.PO.JUIO~ ny31I_p:bKOBOfi KaMepe L(EPE •. ,UaHI:l cpe.n;HHe Bee a, yrJIOB1Ie 

H Koop.n;HHaTH1Ie pacnpe.n;eJieHRH co61ITHR B KaMepe. 



I. B pa6oTe npoBe.n;eH pacl":IeT BecoB aaperHCTpnpoBaHHhtX B 21.1 

Bo.n;opo.n;Hoii nysHp:nxoBoii xaMepe UEPH "::HTHpex.JlY"'IeBmc co6hiTID1 c 

Jl,./(~-qacTHIJ;aMH. KaMepa 3KCIIOHI1pOBaHa B ny-q:Ke ff:M930HOB C I-IM

ny.liDCOM I6 Toi3/c, IIMeeT cJie.IJYIOmae paaMeJ.B: X = 200 CM, Y = 60 eM,. 

Z = 50 CM.. ilyqOK ll9pB~HllX JT:_UJeBOHOB B rrpe.n;eJiaX 3KCII9pJilVIeHTa..t"Th~ 

HHX ourn:6oK HaiipaBJieH B Ka\1epe B,IJ;OJTh ocxr X . Jtis-sa KOHe13:HbiX pasMe

poB Ka.tvJephi 11acT:& V11 
-'IaCTim; pacna.n;aHTCJI sa npe.n;eJia.Mn atxlJeKTHBHoro 

OO'heMa, 13:aCT:b - B6Jm311 II8.PBE:TiHbiX U:P- :B3aiD.10.IJ;8llCTBIDI, 13:TO BH3hl

BaeT C8JI8KT11BH08 06e.n;HeHHe CTaTHCT;'UGI. lJTOObi .HCRJll013:liiT:b BJIIDIHll8 

3THX <flaKTOpOB Ha orrpe.n;eJIH8Mbi8 H3 OIIll'L'a xapaKTepHCTHFJ! II]!OIJ;8CCOB, 

B 1!aCTHOCTU, CII8KTpH ~8KTJIBHh1X MaCt~ Cl'IC'l'9M 'IaCTM:o;, HYJKHO BHOCHT:O 

IIOIIpaBK!ii B BH.n;e BeC OB C oOHT:ID.i. 

Bbi'lliCJieH.He BecoB c;n;eJiaHo Ha 6a3·3 ammepEMeHTaJIPHoro MaTepna.rra 

125000 cTepeawoTorpag)IDi. BH.n;eJieHo 2989 Tie'!'Hpe:x:.nytreB1IX co6:orTinr c 

A .I K ~-qacTIDJ;aMli. OcHOBHEe MeTo;LJ;lii'Ie<:~Ime oco6eHHOCTM BKcnep:rrMeHTa :r 

npocMoTp, xrsMepeHIDI, reoMeTplfl!ecKa.f.I .PeKOHCTpYKD;V.JI co6ETIDI, II.neHTH

q,narnm V0
-13:aCT.mJ; TIOKa3aH1I B/l,2/. llpR !IpOCMOTpe CTepeo(.llOTOrpa

<fll:lli C06biT.H.f.I OT6E:paJmC:b TOJI:biW 13 ~9ItTIIBHOi o6J.raCTH K8Mep1I, rpaim

IO:l KOTOpOH Ollp9.IJ;eJlF.f.l.mC:b C9TKOH, TI.PJiiBFI3aHiiOii K _perrepHHM Kp8CTm,/I/. 

TIOCJI9 aHaJm3a pesyJI:&TaTOB reoMeTpH13:8CICOH peKOHCTpyxo;IDI C001ITirii li 

:a.n;eHTM9?HKar:um V 11 
-'IacTnr/

21 rpammu ~THBHofi o6JiaCTH IIO X 
6wm HeCKOJIDKO C.I(Bmry~ K IJ;8HTpy OO'De.Ma (pHc.I). lli'o IIOSBOJllLJIO 

OOJiee Ha,II;8.7KHO OIIpe;n;eJIHT:& IlpliHa,II;JI9JKHOCT:b Co6HTHi1 K nepBlfCIHb!M JT;t:J 

·~. 

- B3aEMo.n;eikTBH.ff.M H IIOBHCIIT:b Kai3:8CTEO M.IleHTli!llliKaiJ;}m 11.1 K ~ rpa- ' 

Hm:(bi acl4>e:rtTn:BHoro o6'beMa no ocn Z 6wm npmmTH "IIJiaBaromm~u" II i 
i 

BH~C~C:b ~ KaF~Oro OT,Il;eJI:bHOrO COOhiTHH: 



2. 

(I) 

r,n;e e = 4 CM ( e- Be.J.IHtmHa. npoe,ro::um KOpOTKOrO TpeKa H8 IJJlOCKOCT:b 

X Y , ,IVLE£ KOTopoli YYJ.e HeJIDs.a: :asMepli~h Kpl!BK3HY Tperta :a, cooTBeTcT

BeHHo, onpe,n;e.JmTl> nMny.JIOc V0
-'iaC'BJJ;EI), ol,- yroJI norpy.tKemm:. 

IlpH 'l'aKOM BR6ope rpamm; ~eKTHB::IOrO o6~eMa KO.ID'ftieCTBO Hepa3-

,n;eJieHiillX Me?JIY co6ofi A1 K~-':IaCT:m.J; e·:>cTaBuo MeHee 5%121 ~ ,UJI.ff cpa: 

. HeHIDI, B ff/J-Bsam.m,n;eJ!rCTBJIJ..JfX. npn il,2 faB/c (Ha BTOH Jite Ka'Vlepe) 

Hepas,n;eJieHo 2% A, K~'iacTm/3/. Pa~pe.n;eJieHIDl saper:acTpnpoBaHmn: 

co6:brT:IDi c A1 K~no yr;;ry noi'p'Y]teHIDI c(, ',I(JIH V 0 
--qacT:tnr.n asmvry

Ta.JibHOMY yrJzy jJ B IIpe,n;eJiax OIIIH60K C1IW.18TJ?I:Itl1m, O,IUIH8KOB1I IIO g(, H 

/1 H Ka'ieCTB9HHO He MeiDIIOTCJI C BB9J{etmeM BeCOB (pnc.2). 3To IIO.I(T

Bep~aeT npaB~Eln1 BH6op rpaHHU s~KTHBHoro o6~eMa. 

2. HCIIOJID30B8HHrui B ,n;aHHOM BKCIIepiiiMeHTe npoD;e,IJypa BJ:rtiHCJleHim 

BeCOB CTaH,IJ;apTHa ~ xru~epHOH M9TO~H. ~To6R y-qeCTl> IIOTepn COOR

TIDI Ha MHIDIMa.Jli>HYID ,IJ;.JIJiiHY npo6era paCD:a,I1;8Dnn!XCH '18CT1IIJ;, cpe,TI;HIOIO 

.n;.mmy npo6era ,n;o pacna.n;a, pacna,n; -qa~xo; sa npe,TI;eJiaMH ::xf4ieKTLBHoro 

o6~eMa xar.1ep11, KaE;IJ;Oii saperxcTpnpoBat::Ho:fi A J K ~ 'IacTIDJ;e npnn:rrcH

BaeTc.r.r Bec/3/ 

W =rexp(- lmin )-eXJ.'~(- le(J~ .17-1 (2) 
- L · £~~ {os<Jt, · lo /J 

S,n;ec:o Lmin- Mliiml\~a.JibHaa, cnpoeJJ;[1:I>'maHHrui Ha nJiocKOCT:O X Y 
·,n;.mma npo6era AJ KD ,n;o pacna,n;a ( J.~min = 0,3 eM). Lo - cpe.I(

rum ,n;.mrna npo6era ,n;o pacna,n;a ( L () == p . c r I H ' r,n;e 

M n L , cooTBeTc'l'BeHHO, Macca R BpeMH EISHH 'iaCTHEU:l, p 
H3MepeHHlill1 mmy.n:bc) , .,t -yrOJI norpy:mmm 't!8CTHIU1. L pot 

IIOT6HI.zyl8Jll>H8JI ,n;.IDIHa (paCCTOmme OT TtJtiiDI pOli,ll;eHHJI '18CTIID;bl ,Il;O KpaH 

~ei<THBHoro o6'DeMa no HarrpaBJieHmO -qacTHII;bi). Bee Ka1\,Il;oro co61IT:rui 
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3. 

orrpe.n;eMeTc.a: ns ycpe.mreHIDI BecoB, nQ1JY":remmx npH BpameHim "Tperta" 

V 0 - "'aCTIDJ;ht BOKpyr B9KTOpa IIepBHXmO:C'O ,.--M930Ha, Bhi3BaBmero 

,naHHOe fffJ- B3ClliMO,I!;8MCTBH8 B IIpe)tiiJJIOlreHIIH paBHOBepo.rrTHOCTU 

JII06hiX yrJIOB IIOBO,pOTa ~ (B IIpe,r.r;IIOJIJJKemm: H93aBHCMfvlOCTH HCCJie.n;ye-

~ v·>. MOI'O npou;ecca OT yrJia ~· ,II;JI.f1 J(Jm Ka.1K,II;OI'O yrJia TIOBOpOTa 

~- 3aHOBO onpe,TI;eJI.fieTCJI HanpaBJiemte V 0-"'aCTHD;R (H IIOT9HIJ;I'I8JI&-

Ha.fi ,n.miHa) : 

"(3) . 

r.n;e (} - yrOJI M9JW 11-H v 0 (~ Kru¥(0I'O OT.IJ:9.7IbHOI'O C06hiT!tLq 

e = Const ) ' rlt - yroJI BPai11eHIDI v D BOKpyr 11-f¢?. =Oi-20 ~ ~ 
B IIJIOCKOCTII, nepneH,J.J;mcy"MpHOM B9KTOpy II9p:BHqHOI'O ff-_ M830Ha) • 

.I(Jr...f! Ka.~r.;n;oro ~mtcHpoBaHHoro 3Ha"'eilliJI .9! BwmcMeTC.ff Bee no ctop-

MYJie (2) • Cpe,IJ;Hill1 Bee no Be eM BHa"'emunJI ~ C"tlliTaeTc.rr HCIWM1IM Be- , 

.COM ,Il;8HHOI'O C06hiT:HJI. 

3. B STOM SKCIIepitiMeHTe IIY"'OK IIeiiBlfiHIIX ff :_Me30HOB B npe,Il;e

Jiax aKcne_p.JMeHTaJIOHhiX oum6oK HanpaBAE;H B xarvrepe B.JJ:OJIO ocR X . 
Pacnpe,neJieHHJI BaperncTpMpoBaHimX codL:rmr no KOOp.JJ:IIHaTaM }j Z 
TO"'KH ffp -B38HL\10,JJ;efiiCTBIDI Xap.al\.'"?E!pU3JI)T pacnpe,JJ;eJieHIIe TIJIOTHOc

TH rry"'Ka. Pacrrpe,neJieHIDI no X HMem· HBHO mrpaJKeHHbi~I cna,n; B KOm:te 

s:Jxi1eKTHBHoro o6'beMa (pnc. I). STo cmoleTeJIDCTByeT o rroTep.a:x co6hiTw:::

c V 0- "'acTIDJ;aMH, pacnaBilMMHC.rr sa rj)aHEI{eii a::'..@eiCTHBHO:ro o6'beMa. 

, HcTHHHoe pacnpe,JJ;eJieHHe no X .JJ:OJDKIIO 6hiTL paBHorvrepHHM. .Ue:llcTBHTe.IID

Ho, cpe.JJ:HHii .nee co6HTID1 B KoHI.J;e ~tTHBHoro o6'beMa Ka'V!epH yBe.Jm

om:aaeTc.rr, no Koop,IUIHaTaM ~ Z pacupe.neJieHH.rr cpe.JJ:HHX BecoB B n.:pe-

,neJiax ormr6oK paBHoMepim (pHc.3). Y"'f!~ BecoB ,JJ;eJiaeT pacnpe,JJ;eJieH:rur 

co6HTID1 no X 6oJiee paBHOMepilliMH (.IJIC. 4). ArrnpoKCHMai.UI.fi STHX 

cneKTpOB B o6JiaCTH X .JJ:O I60 eM paB!IOMepHOIM pacrrpe.n;eJiefrn:eM c rro

MomLro MeTO,JJ;a HaillJ8HblliHX KBa~aTOB (~iC.4) ,JJ;aeT: 



4. 

< rv2 > A..A = 0,828, <X,!."> = 0,949. OC•pesamte pacnpe.n;eJieHIDi no 

X ,IJ;O 160 CM OT6paClmaeT C06J:lTRff C 60JIDmm.m BeCaME: R OI.IlH6ItaMR. 

OrO ll03BOJ1IieT, He YCJIOJKH.ff..f.I paclleTOB, TIOJ.Iy m:o c5oJiee TO'Ililie xapaK

TepHCTJiiKH npon;ecCOB, napaMeTpH peSOIIClHCOB. C ~eTOM oCSpesami.li 

cpe.n:mre Beca coCS:r:;rTru1 c A .I K•--qacnJJ;ru.m: no.nytrn:Jllrc:o paBEHM?I: 

< ~ > = I,I4±,0,0I, <~4'> = I,I4t_O,OI, 'tiTO B npe.n;eJiax onrn:

c5oK COOTBeTCTByeT Cpe.It;IDIM 3H8li9Im.ffM !19COB, IIOJ.IYT:IeHHI:IM B ,IU)YrHX 

pa6oTax na STo:li Karvrepe npH 6.1m~ m:eprrurx: nepBH'tiHilX l!aCTlrr/377 I_ 
ABTopu OJiaro;n;ap.f!T UEPH sa npe.n:oc:TaBJieHBYIO B03MoxmocT:o pac5oTII 

c woTocimMKaMH o6.rryq:eEM TT--MesomlMH npn 16 raB/ c 2M Bo.n;opo,I~Ho:i 

TIY3Lip:bKOBOii KaMepDI. 
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PRe • I. Pacrrpe,n:eJieHIDI saperm:cTpnpm:.amrux coObiTHfi c 

traCTHIJ;aMH IIO KOOp;rr;:IHaTaM XHJI9pH. 
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PHc .2. Pacrrpe.n;eJiemm saperrwTpHpoBammx: :a Bs:oomeHHbiX co6:orTnli c 

II 1 K ~tracTmJ;ru..m rro yrJIY rrorpj'Jitemm ~ ,JJ;JI.R: V "-'IaCTmJ; 

( CTIJIOiliHa.F! JmHIDI) 11 a3IDlJYTaJIDHCilfY yr:rry Ji ( IIITJ>UXOBa.R: 

JmHIDI). 
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Pnc.3. Pacrrpe.IJ;eJieHIUI cpe,IUlliX BeeoB co6HTur1 c .IIJ K- 't!aCTiru;ar.nr 

no Koop,1I;HHaTaM Kmnep:DI. 
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PHc. 4. Pacnpe,n;eJiemm B3Bewemmx co6HTHH c 11 J K 0-'t!aCTI-~Wvm ~o 
Koop.mrnaTe X . IlyHKTnp - pesy.7IbTaT amipOKCMMau;Im. 


