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1. !1sMepeaue napaMeTpa Tpofiaoro paccenaun R 

·HacTOSIIUHfi aKcnepnMeHT no asMepeanro napaMeTpa R Jinn ynpyroro pp -

pacceSIHHSI npa aaepraa 605 Maa npennpHHSIT c uenbro nonyqeHHSI aatjlopMaunH, ae

ooxonnMofi nnn npnMoro aoccTaaoaneHHSI MaTpHUbi paccenanSI H npoBeneauR <Paso

. Boro aaanaaa. 

nongpnaoaaHHbifi nyqoK npoTOHOB c aaepraell: 605 MaB H BeKTOpOM nonSipll-

38UHII
1 

paCIIO/IOlKeHHbiM B II/IOCIWCTII HCCnenyeMOI'O pacceSIHIISI nepneHJlllKYIISipHO Ha

'18/lbHOMY nMnynhcy, nanan aa nonnaTnneaoByro MHIUeHb. Cnyqan ynpyroro p -p

pacceSIHIISI BbiJle/ISI/IIICb CllllHTllnnRUIIOHHbiMH C'leT'IHK8Mll 1 BK/llO'IeHHbiMH B CXeMy 

COBU8AeHI!ll. Ananl!3 CUHIIOBOrO COCTOSIHHSl npOTOHOB IIOC/19 p- p -CTO/IKHOBei!HSI npo-

1!3BOilll/ICSI C IIOMOIUblO IICKpOBblX K8Mep, KOTOpble perHCTpHpOB8/lll 8KTbl pacceSIHHSl 

npoTo!IOB na Mnmeagx-ananasaTopax. B uenoM cxeMa aKcnepnMenTa nnenTn'IHa ne

ll/ 
nonbaoaanaoll: B paooTe , rne coneplKRTCSI 6onee nonpooaoe ee ormcaane. 

npn oopaoOTKe 9KCnepi!Mel!T8/lbHblX Jl8HHhlX Obin ncnonb30B8H MeTOJl M8KCil

MyMa npaBAOUOJlOOI!Sl. JlnSI paCCM8Tpi!B8eMOrO cnyqaSI ~YHKUHSI npaBJlOUOAOOHSl I!MeeT 

Bllll: N 
L ~ ll[l + P

0
77(0

1
lcoscf> 1 + RP1 11<0 1 )sin¢ 1 ] . (1) 

I 

3necb i -HOMep COOblTI!Sij e I ll ¢ 
1
- nonHpl!bifi n aaHMyTanhllblli yrnbi paccemmSI 

npoTOHOB H8 anamt38TOpax; Po - UOIIS1pll38UI!Sl1 B03lli!K8lOIU8Sl llpll CTO/IKHOBeHI!II ABYX 

nepBOH8'18/lbHO neiiOIISlPil30B8HHblX np.OTOHOBj P 1 o:Q,34:t,0,02 - IIOIISip1!38UI!Sl nepBil'l:

/1/ 
HOI'O ny'IK8 UpOTOIIOB 71 ( 0) - 8H8/IH3llpyiOIU8SI CUOC06HOCTb Ml!llleHil - aHani!-

38TOpa. 

npll oopaooTKe peaynbT8TOB I!CIIO/lb30B8/li!Cb cnyqan, llMelOIUile e i I 38K/IIO-

'!eHflble B I!HTepB8/le 9° < 0 < 24° 
- I -



lln5! Bbi'mcnemur R { B0°) B tjlopMyne { 1) 6oma ncnonb30BaHa anannanpyromasr 
11 I o 

cnoco6nocTb 1T(Ol 1 nonyqeaaasr B pa6oTe • 3na'IeHne napaMeTpa P 0 {BO ) TaK-

JKe OTbiCKIIBanocb OAHOBpeMenno C R {B0°) ll 6oinO nafiAeHO paBHbiM 0101±.0102 1 

'ITO CBil:):leTenbCTByeT 0 AOCTaTO'IHO TO'IHOfi IOCTil:pOBKe annapaTypbi. Onpe]:lenenne 

R {72°) ll: R ( 108°) npOIJ:3BO):{HnOCb TaKlKe no QJOpMyne { 1) 1 HO Ha 3TOT pa3 QJIJ:K-
. /2/ 

cnpoBancsr napaMeTp P0 B cooTBeTCTBnn c AaHHbiMH pa6oTbl 1 a anaqenne ana-

nnanpyromefi cnoco6nocTn 17(0) HaXOAHnOCb OAHOBpeMeHHO C. R • B Ta6m~ne 1 

npHBeAeH~>r aHa'Ietrnsr aHamraBpyroruefi cnoco6nocTn Ansr cooTBeTcTByroruBx yrnoBb!X 

nHTepBanoa. "a (Ol- anannanpyroruan cnoco6nocTb Mnwenn-anannaaTopa npn naAennB 

na nee npOToHOB1 paccesrHirorx B npeA~>IAyrueM cTonKHOBennn Ha yron 72° c.n.M. n 

nMeromnx aneprnro ., 430 MaB. B aToM cnyqae {TaK JKe KaK nann IJ:3Mepennn. R(Bd}) 

B Ka'IeCTBe anan~ranpyromefi MnweuH ncn·onbaoaan!Icb anroMnnneB~>re aneKTpon~>I ncKpo

Bofi KaMepbr. "b (0) - anannanpyromasr cnoco6aocTb yrneponnofi Mnwenn-a!IannaaTopa 

Ansr aneprnn nanaromnx npoTonoa "' 170 MaBI cooTBeTCTByromefi ~rccne,QyeMOMY 

pacceSIHHIO na yron 108° c.n.M. 

Ta6nnna 

eo 9-12 12-15 15-18 18-21 21-24 

17 a{O) 0160±.0113 0130±.0112 0120±.0,12 0,11±.0,12 0,21±.0.16 

"b{O) 0153±.0110 0170±.0110 0148±.011 1 0,33±.0112 0157±.0116 

Bor'IncneHnsr Ha aneKTponnofi C'IeTHofi MawnHe c ncnonbaoaaHneM tjlynKnnn 

npaBnonoAo6nn {I) noKaaann 1 'ITO M~KCHMYM QJYHKnnn L nocTnraeTcsr npn cnenyro-
o 0 ' 

mnx 3Ha'Iennsrx napaMeTpa R : R {72 ) =0170±.0119; R {90 ) =0146±.0109; R {108) • 

= 0120 ±.0108. 

nony'IeHHbie B HaCTOllrueM 3KCnepnMeHTe 3Ha'IeHHll napaMeTpa R npll: 605 MaB 
/3/ 

6nnaKn K peaynbTaTaM naMepennfil BornonHeHHbiX npn aHeprnn 635 Mas MeTOAOM 

cnnHTHnnmurOII!Ib!X C'IeT'IIl:KOB. 

2. <l>aaoBorfi anan~ra 

PeaynbTaTor naHnoro aKcnepnMeHTa no naMepeHHIO napaMeTpa aMeCTe c naHHbl-
/1/ . ' 

npen~>Inymefi pa6oTbl 6~>rnn HcnonbaOBan~>r nnsr nposeneunsr MH no c 
Kp cqkn n 
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<jlaaoaoro aaan~Iaa ynpyroro p-p -paccesHIISI npii saepl'IIII 600 Msa. Llns ocyme

cTnneHIISI ijlaaoaoro aaaniiaa 6htnii npiiBne'IeHbi TaKlKe peaynbTaTbi II3Mepe1!1Ill non-
. ~/ ~/ 

1101'0 CS'ISHIISI p- p -D381IMO.Q8llCTBIISI , .QII<jl<jlepeiii!Hllnbi!OI'O CS'ISIIIISI , nonRpii3a-

n/ ffll 
I!IUI II K09<jl<jJHII1~811T8 C nn '· a TSKlKS napaMeTpOB A II D • 3HS'I8HIISI .QII<jJ-

<jlepeHIIHanbHOI'O ce'IeHIISI npii 600 MsB non M'anhiMII yrn:aMII .6binii nonyqeubi c no-
. 171 

MOIUbiO mmellHOll IIHTepnonSIIIIIII naHHbiX npii 560 II 660 Msa1 a npii nony'IeHIIII ae..: 

nii'IIIHbl nonspii38l!IIII .Qn:R 9TIIX yrnoa 6bin8 HCnOn:b30B8H8 9Hep!'eTH'ISCK8R 38BHCH-· 

/8/ 
MOCT_b STOll BSn!l'IHHbi, H8ll.QSHH8R B -pa6oTe • Cae.QeHHR 0 nonHb!X CS'ISIIIIRX Me-

6 /9;10 1 11 I 
30H006pa30B8HHR B3RTbl H3 pa OT • 

$a30Bb!9 C.QBIII'H OTb!CKHBSnHCb MSTO.QOM HSHMSHblllllX KDS.Qp8TOB. ITOIICK MHIIII

/12/ 
MyMa <jly!IKIIHOHana x 2 

npoiiaaonnncs MeTo.QOM nnHeapnaauiin • Ebinii onpenene-

!lbl <jla30Bbl8 C):!Blll'H BOnll ):10 f max <= _5. Ynpyroe B381IMO.Q8llCTBH8 B COCTORIIIIX 

C 6onee Bb!COKHMII op611Tanbllb!M!I MOMS!!TSMII Y'IHTb!Eianocb II O.QHOMe30!l!!OM npn

/13/ 
6m!lKeHaii. B cooTaeTcTaan c peaoHaHCHOll MO.Qenhro MaHAenbmTaMa npennona-

ranocb, 'ITO pOlK.Q91!H9 nHOIIOB npoHCXO.QHT B Ol'pBIIH'ISIII!OM 'IHCne COCTORI!Hll, B CBR-

8 I 8 
an c 'ISM nnmb <jlaabl /J( P0, 1.J 1 8( n 2 l a /J( F2,3 l npennonaranuch KOMnneKCHbiMII. 

/14 15/ 
tPaaoahill a11anna nponaaonnncs no naaecTHbiM <jlopMYnaM pa6oT ' • Llns aKnJO'Ie-

6 
. 6 6 /16117/ 

ans Heynpyrnx npoueccoa hlna npnHsTa npouenypa, paapa oTaHHas a pa oTax 1 

KOI'.Qa M930H06pa30B8HH8 II COCTORIIHRX 
8 

P 0, 1,2 II 
3 

F 2 3 

Mn K03<jl<jJIIIIH9HTaMn nornomeans. 

y'IHTbiBaeTCR ycpeD,HeHHbi-

B peaynbTaTe 150 noncKOa co cny'IallHbiX Ha'Ian:hHbiX aaa'IeHIIll 6btn o aall.Qeao, 

'ITO AilS IISH6onee .QOCTOB9pllb!X pemei!HR I!MSIOT )(: -=41,51 II )(: ""53 1 11 ttpa 

x
2 

=42. PemeHIIR I a II npuaeD.el!bi a Ta6nane 2. B STOll lKe Ta6nnue aanncaao 

/8/ 
pemeHne, nony'IeHHOe a pa6oTe npn npoaeneann <jlaaoao!'o aaannaa p-p -pacces-

HaS! npii 31iepl'HH 660 Msa. Llns yno6CTBa cpaBHSHHR C IISIUHMH peaynhTaTSMH KOS<jl

/8/ 
<jlnuneHThi nornomeHIIR, npnae.q.eH!Ibie a pa60Te , ycpeD.HeHhi no nonaoMy yrnoaoMY 

MOMeHTY• 

113 Ta6n!!l!bl EIIID.H0 1 'ITO 3HBKII OCHOEIHb!X <jla30Eib!X CD.BIII'OEI 

/}(ISol,Bfpo)• /}(apl)., /J(3P2) ,/J(ID2 

coanaD.SIOT CO 31!BK8MH aaanOI'II'IIIb!X <jla30Bb!X CD.BI!I'OB, nonyqeHI!b!X npn 660 Msa. 

3Ha'Iellns KpnTepas cornacnSI P ( )(
2 l .t:tnR o6oax nony'Iel!l!biX peme Hill!: paaHbi 

COOTB9TCTB9HHO 

P()(~) = 0 150 
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T a 6 n H u a 2 

~a30BH6 C~BHrH B rpa~ycax H K~3¢¢HUH8HTH norno~eHHfi 

il>a30BHe Pememte I PeweHHe n PemeHRe 
C~BHrH H 600 M3B 600 M3B pa6oTH I 8/ 
K03$IJMU1116HT ·41' 51 ; •53,11 660 M3B 
ncrno~eHHSI 

' 
'so -30, 9!, 3,9 ' -39,7!, 3,3 - 28,5!, 9,6 

: : 

8 p 0 -51,8!,10,6 ' ...:16,7!. 3,6 -33,5!,14,0 

3 
P, -44,8!, 3,5 -28;9!, 2,9 -28,5!, 4,6 

3p2 15,2!, 2,0 33,9!, 1,6 26,1!, 4,3 

'n2 10,3!, 2,6 5,0!, 2,0 4,8!, 4,2 

'2 -3,1!, 1,8 7,2!_ 1,3 i -3,7:!:, 2,8 

a F2 -6,0!, 1,7 -7,5!, 1,3 -2,1!, 1,8 
3 

Fa 0,2!, 1,7 1,9!, 1,6 -1,2!, 5,9 

a F4 3,5!, 0,6 -0,9!. 1,1 4,8!, 1,0 

•c. 3,2!, 1,2 1,8!_ I,I ' 4,9!, 1,9 

•• -3,4!, 1,1 0,8!, 1,2 -5,1!, 1,2 

3 u. 0,0!, 0,7 -1,2!. 0,5 -0,2!, 1,2 

all 5 -2,0!. 1,0 -4,2!. I,O -2,4!. I,3 

3 116 0,9!, 0,2 -1,1!, 0,5 0,8,!. 0,8 

3 
r( Po,t,2 l 0,86:!:, 0,02 o, 86!_0, 03 o, 95!.0~20 

{ 1 [)2) 
! 0,77,!. 0,02 0,77!,0,02 0,65!,0,04 

i 
r(a F2,3 l : o, 97::_ o, 01 o, 74::_0,01 0,78.£0,06 

I -
I -

x2!x2 i O,YJ 1,26 1,17 

() 



8bi'IHcneaue aeponTHOCTel!: peannaanun nepaoro u BToporo pemeanst no cjlopMynaM, 
/18/ 

npe.Qno:>KeHHbiM TstnKHHbiM ~ npHBO.QHT K cne.QyrorueMy peayllbTaTy: 

p 
I 

-------,-----,---..,-- = 0,997; P
11 

.. l-P
1 

.. 0,003, 
Xi- Xfx 

l+e---:r-
(2) 

B aacTosnnee apeMst rrpe.QCTaansteTCll nee :>Ke npe:>KAeapeMeHHbiM yTaep:>K.QaTb
1 

'ITO peweaue II He peanuayeTCll, TaK xax aKCnepnMeHTanbHbil!: MaTepnan, ncno1lb

aoaaHHbifi .Qnll cjla30BOI"O aHanuaa, B03MO:lKHO 1 He CBOOOJJ.eH OT CHCTeMaTH'IeCKHX OWH

OOK, nnll peweaun aToro nonpoca cne.QyeT npe.QnpHHSITb .Qonon.H'HTenl.able axcnepn

MeHTbi, Pncyaxn 1, 2 xapaxTepnayro'l;' onncaHHe aKcnepnMeHTanbHbiX .QaHHbiX nepBbiM · 

u BTOpbiM aa6opaMH cjlaa. Aaanua yrnoao.li aaBHCHMOCTH axcnepnMeHTanbHbiX aena'IHH, 

rrpe.QCK63biB8eMblX rrepBblM H BTOpbiM Ha6opaM11 cjla30BbiX C.QBHI"OB, TIOK83biBaeT
1 

'I'l;'O 

.Qnll Ha.QelKHoro Bbi6opa HCTHHHoro peweHHll npn aaeprnn 600 Man lKenaTenbHQ npo

naaecTH H3MepeHHll napaMeTpoa R (55°) ann Ckp (60°), K BHliY peweann qyaCTBH

TeneH TaxlKe xoalj>ljlnnneHT cnnnoaofi xoppensrnnn C qkn • 

ABTOpbl 6naro.QapgT n.c. A:>KI"Hpest, H.H. Cnnuua H A.A. Tmrxnua 38 none3Hble 

o6cylK.Qennn. 
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Pac, 1. Yrnoaa11 aaaHCHMOCTh SKcnepaMeHTanbHO Ha6nronaeMbiX aeml'mH. KpHBbte 
I H II · COOTBeTCTByroT nepBOMY H BTOPOMY Ha6opaM cjta30Bb1X cnBHrOB, 

BepTHKanbHhie oTpeaKH yKa3hiB8IOT Kopunop owu6oK. . 
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P11c. 2. Yrnoaas 3BBIICIIMOCTb aKcnepiiMeHTallbHo aaomortaeMbiX aeiiii'IHH. Kp11Bbie 

l II ll COOTB9TCTBYIOT nepBOMy II BTOpOMy HaoopaM <jla30Bb!X CABIIros. 

BepTHKallblthie OTpeaKH · yKa3biBaroT Kopurtop owuooK. 

iiQ 
1 

~""· 


