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, 11ay'lenue nponeccon nuon-nyKn0RBoro paccesrnl!ll HMeeT 50JU,moe ana'lelll!e Ann 
I 

llOCTp08HHll Teop1m cum.Hb!X B31!UrMOll8i1CTBHi1~ TBK xax cornacno C0BP8M8HHblM npenCTBB-
,, 

neHHBM 0 npllpone llll8PHbIX CHll TT -Me30H ecTb 'IBCTHDa, K0Topall, B OCll0BHOM, OTB8T-• 

CTB8HH8 aa llll8PH0e B3SHM0)lei1CTBH8 necTpaHHblX 'ISCTHD, 

Bo3MOlKHOCTb nony'laTb TT -Me30Hbl C ll0M0lllblO 'IBCTDD Bb!COKDX sneprult aa MOlll

llblX ycxopuTennx nonOlKDIIa HB'lano CDCT8M8TB'l8CKOMY B3Y'l8HDIO CB0i!CTB TT -M830HOB, 

C TO'IXB 3p8llDll TeopeTD'l8CKOil BlITepnpeTalUID nonyqaeMbIX peayru.TaT0B, aau5onee npoCTbl

MD nponeccaMB, ol5ycnOBll8llllblMD B3811:_MO)l8i!CTBH8M TT -M8301I0B II npOT0IIOB, llBlllllOTCll 

<pOTopolK)leHHe TT -Me30IIOB na BOAopone II paCC8llllll8 TT -M830HOB na npOToHax, 

Aaallll:a nuon-ayxnonnoro paccealllln, npoBeneanhlil Ha ocHoBe q,aaoBoil Teop11u paccen

mrn, n03BOllllll YCTBHOBIITb aeKOT0phle. 38K0HOM8pHOCTD BO B38BMOll81i:CTBDD TT -M830IIOB 

OnnaKO np11 npoaenenuu nepBbIX <p830Bb!X anan1130B 0KH38ll0Cb, 'ITO 8KCnepHM8HTHllbHb18 

nannble no yrnOBOMy paccenHDIO 0ADHHK0B0 xopomo on11CblB810TCll II8CK0lll,KIIMB aa5opaMII 

¢aaoBbIX cneuron, Jlnn ycTpaaemrn aeoA1I031Ia'IHOCTu, nonenlllOmencir npu nponenemm ¢aao-
/ l / 

noro anallll:aa, 3,' 4>epMD npeAlI0lKDll 113M8plITb D0llllpD38DDIO HYKlIOII0B 0TAB'ID, B03HD-

KBIOlllYIO B TT - p -paccesmuu, TaK KaK B8llD'IIIIIH nonnpD38DDII 3HH'IBT8llbH0 'iyBCTBDT8llbHee 

K MHllbIM 31IH'l81IDHM q,aa D DX 31I8KBM, '18M yrnoBbl8 pacnpenenenun paccesmHblX llH0HOB, 

B peq,epupyeMOi! n11ccepTHDDD onucalll,I D3MepeHDll nonnpuaanDB npoT0II0B ,OTJlB'ID OT 

nponecca ynpyroro pacceaaun OTpunaTe/lblibIX nuoaoB Ha Bonopone npa snepruu 300 MsB 

B npoBeneH ¢aaoBbli1 aH8lIB3 DPB 310 M~B, 

·"" 
K aa'lany onucb!BaeMhIX i :h11ccepTallHD uccnenoBaHHi! AaHable no u3y'leHBJO nonnpaaa-

DDD npOTonoa O'tAll'ID B nuoa..:ay~noaaoM paccenaun OTCYTCTB0BlllID, Taxoe nono>Keaue B aaa

'IDTeru,aoi! Mepe o5~nCIIll8TCH M8T0llH'l8CKDMD TpynaocTnMB, CB51311HllhlMD C npoBeneHHeM 

STDX D3Mepeault, 3TB 8KCnep11MeHThl no Knaccy np11aanne>KaT K SKCnepDM8HTaM, B KOT0pbIX 
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ll3Y'lllIOTCll pet1Ue cny'laa Tpolluoro pacceruurn: naomot1aeTcn ABoilHoe paccemme ( 11 -Me-

30llll D npOTo.e:a OT.lla'la) 0 a, B CBOIO. O'lepeAb, ny'IOJC ,r -M830HOB SJBmreTCll BTOpll'IHbIM 

ny,a.oM. · KpoMe Toro, anannaapy10man cnocoonocTb yrnepoAS, ncnollb3yeuoro xax Mamellb 

.IIJlS! pacceS!llllst llpOTOBOB OTAS'ln, 1Il!3Jta npa enepr1rnx npOTOHOB M8.HbW8 100 M:aB. 

ffaCTOllllt8S! .IU[CC8pT8IUlll JUIJIDC8118 Ba OCllOBe excnepHM8HT8llbllbIX llCCll8AOB8llHl!, 

BMnonnen= aBTOpOM conMeCTllo 'c B.B. BamHRXOBhlM H A.A. TnnxnnbIM. 

0cHOBllb18 peay~bTSTbl OllHC8HllblX B AllCC8pTall.lla nccneAOBSllHll Oblllll llp8ACTaBnellbl 

JUi . MelK.IQ'HapoAHhle xomf,ope.HIUI11 no q,nanxe BhlCOKnX eneprnl! (1862, 1864 n 1866 r.r.) 
/2-8/ . 

a II8. 1to11q,epell.lU[10 no npa!SopaM (:lKeHeBa, 1858) 11 onyonnxonanhl B paoOTax • 

B nepaoil rnane paccuOTpenhl peayn&TaTbl no naMepeH1110 nonnpa3ann11 npOTonoB 

_OTAA'lll :a 11 - - p -paccemmn npa 300 Men, nony'l:eHHbIG c llOMOmbIO cncTeMbl. I'OAOCKO

Ill1'18C1tnx C'IOT'IIIJCOB C ynpannneMblM HMnyllbCHblM llHTaHHeM. Onncana 8KCnepnMeHTanbll8ll 

ycTa.HOn1ta, acnom.:JyeMan· B eTax onhlTax. 

·ao BTopy10 rnany nxnro'le!I axcnepnMeHTan&nbll! MaTepaan no nayq:eHnro nongpnaannn 

npOTOHOB OTAS'lll B ynpyrOM 1T - - p -paccemrnn e E = 300 MsB) 1 ll0lly'18B!Ibll! C llOMOmbIO 

ncirpoaol! xaMophl. OnncaH aitcnepnMenT, Dhlnonnennbll! na nongpnaonannoM 

n)"IK& c nen&ro onpettenennn anannanpyromel! cnoco!SuocTn yrnepoAa. 

npOTOHHOM 

TpeTbsr rnaBlt co.:tepJKnT peayllbTSTbl q,aaonoro anannaa 11 - N -paccerumn npn snep-
. /7-8/ 
rnn 300-810 Man._ MaTepnanhl, npeAcTaBneHHhlO B aToA rnane, !SaanpyroTcn na pa!SoTaX , 

Bhlnon:neanux anTopoM coaMeCTHo c B,B. _I'!_nmnnxoBblM, M.M. Mnan'l:enito, n.11. /lannl!ycoM,. 

M.H. CnnaHhlM, A.A. TS!llKllnhlM 11: B.A. llleren&CKBM. 

I. 

OnncaHIIhl8 B ABCC8pT8IlBH H3M8p8Hll:ll !Shinn Bhlll0llll8Hbl Ha meCTHM8TpOBOM cnnxpo-

1111:xnOTpone /la!SopaTOpllll ll.ll8PllblX npo!Sn:eM OH.HM. !13-38 MSllbIX nOTOKOB 1T - -M830HOB 

c enepr11:el! (800+7) Men [ ~ (1-2) • 10
4 

.,-/cex J aeo15xom1Mo Oh!no ncnollb3onaTb 'nnay-- . 

8lll>Byl0 M8TOAHXY', n03BOllllIOi«,'JO ll8A8lKHO aHMH3HpOB8Tb Jt8lK!(bll! cnyqal! paccennnn 

II: ooecne'l:anaromyro perHCTPIUlBIO npOTOHOB OTA8'1H, Bbin8TBIOmHX B mnpoKOM BHT8pnane 

yrnon 11:3 BOl!OpOAHOA M.KW8RH. 

KorAa ll8M8'18ll0Cb C03A8llll8 annapaTyphl Allll B3Mepenn11110llS!pll:38llllll npOTOROB 

OTAa'IH, KaH!SOJiee nepcne.1tTl1BllbIM AllH eTHX H3Mepeanll OJC83MCll M8TOA HMpyllbCHoro 

nnTaliBll rel!repoBCKllX raaopa3pllAHbIX C'l'.0T'IHKOB, npeAJl:OJKellHbll! B 1855 r. A.A. Tnnu-
/10/ . 

Hb!M • l1Cll0llb30B8Hll8 nMnylll,Cll'.OI'O nnTannn, ll03BOllllll cpB.BHIIT8n:&HO llpOCTO C03A8Tb 
0 

I'OAOCltOllll'l8CKB:e CHCT8Mbl C OOllbWHM K0llll'I8CTBOM rellrepoBCKllX C'18T'lllKOB, ,[lenaeT 

4 

,•'A:._-, 

B03MOlKHblM ax ncnollb30BBIIH8 B eitcnepHM0HT8X Ha ycitopaTensrx 38 C'l8T ycTpaaeaan 

npOC'l8TOB, o!SycnonneHllblX MepTBbfM npeMeneM C'leT'IIIKOB. 

Ha pnc. 1 npeACTanneno pacnonoJKenne I'OAOCKOllll'IQCKIIX C'l8T'IHKOB B yCTaHOBKe, 

C03A8HHOA Allll ll3MepeHKH nongpnaannn npOTOHOB OTAS'lll. YcTaHOBKa COCTOHT ll3 ABYX 

qacTel! - '1tpyrnoro I'OAOCKOna' (cM. puc. 2) Ann Bb!Aen:ennn ynpyroro paccenmrn nnonon 

aa BOAOPOA8 K ll8CKOllbKB:X pnnon rel!repOBCKIIX C'l8T'lllKOB, pac nonOJK8llHblX 38 yrnepoA-

11'.0ll MllW8llbIO, C llOMOWbIO KOTOpbIX BbIA~llllIOTCll CJl:Y'ISII: paccemmn npOTOHOB OTAS'lll na 

BAPBX yrnepOAB.o Ynpaan:enne I'OAOCKOIIH'l8CKOA CBCT8MOA ocymeCTBllllllOCb CllllllTHnnnnnon

HbIMII: C'l'.8T'lllK&Ma, KOT0pb18 OT!Snpann CJl:Y'l8H B38BMOAellCTBllll 1T - -M830HOB B BOAOPOA

nol! Mnmean. 

nn:n peracTpannu paapn.t10B B I'OAOCKOrIH'l8CKIIX C'l8T'IIIK8X !Shinn IIPllM8H8llbl 6eana1tanb

llbl8 TnpaTpOHbl MTX-80. PacnonOlK8Hll8 ll80li0BbIX naMn na nanen:n !SblnO IIOAOOHbrM pacno

nolK8HBIO I'OAOCKOllll'1'.8CKHX C'I8T'lllKOB; eTO o!Snerqano nocne.11yromy10 o5pa6oTKY q>OTorpa~aa. 

B nponecce axcnepllM8HTa C llCIIOllb30B8HB8M I'OA0CXOlIH'l8CXOA CllCT8Mhl OblllO nony

'18HO oxono 400000 q>OTorpaq,aA. Tio ycTanonnenHhlM KpBTepunM OT6opa !Sblno aal!Aeno 

· 777 cny'laen paccelllllln npOToHoB OTAa'lll B anTepnan:e yrnon OTAa'la 16,-31 °. B Taonane 

11PllB8A8Hbl IIOJl:Y'l8Hllbl8 3H8'18llllll nongpaaannn n~OTOllOB OTAS'IH. 

Hanpannenne nongpnaanan 6bmo Bbl!Spano napannen:&nhlM (K
I 

x K 
1 

) , rAe 

aa'lallbllbtl! n KOHe'lnhll! HMllyllbChl Me3oaa. 

0,, (c.n.n.) 

143
8 

135° 

1270 

1rn° 

T a 6. n a n a 

p 

0,14 ±. 0,12 

0.,18 ±. 0,18 

0,13 ±. 0,14 

0,41 ±. 0,18 

➔ 

K a 
I 

➔ 

K,-

Tipn n,hl'lncnennn nonstpaaan11:a· np0Tonoa OTAS.'111 no nal!Aenaol! acuMMeTpHn npOTonon 

na 11Apax··;~nep0Aa ncnollbaonan:ac& AaHHble no ananaanpyromel! cnoco!SnocTH yrnepoAa, nony

'l'.ennhle .QnXCOHOM II CanTepOM, a TaKlKe pe3yllbT8Thl, llpllB8A8HHb18 B paoOT8 BHpAlKa ll 
Ill/ 

<l>aynepa • 

TionyqeHHbl0 A8Hllbl8 0 nonstpnsanna IIPOTOHOB OTAB.'111 B 7T -p -paccennna H IIMeIOmancn 

Bllq>OpMSilllll O 1T - p -paccemrnn B pal!one 810 Man f)blnll llOABeprayTbl SPD -~a30BOMy 

anannay (cM. rn. 1, § 5). 
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B 1984 roAy Jl. Ponep/l:u, IICIIOllb3Y!l 6om.moe KOJIB'leCTBO 9KC1IepllM81rT8JlbllbIX AaR

HbIX O IIIIOH-HYlrnOHROM pacceru11111, B TOM 'IHCne B Rama pe3yJibT8TbI ( CM, Ta6nany 1). 

npoaen ,pa30Bbill anan113 a· 06nacT11 aaapr11ll OT O AO 700 Ma:a. Ha puc. 3 npeACTaBnaao 

nony'IBHHOO RAMIi 3HB'l8HB8 nonnpB31111BJI_' npOTOHOB OTAS'IB: II llP8ACKa3SHH08 113 <j,a30BbIX • 

CABBrOB Ponepa. Ha6op <j,a30BbIX CA&Bron Ponepa aaanorn'leH RameMy nepnoMy pemeaBio. 

/13/ · 
B SPD -<j,a30BOM aaaM3e Bnita II Pyrre (310 Man) RBT pemoa11n, aaanora'I-

Roro aameMy nepBOMY pemeR1110. 

II. 

Bo BTopoll rnaae ABCCepTan11u onncana SKCnep11Me1rTanb1U1n annapaTypa II pe3yJibTBTbI 

113Me.pea11ll 1IoJl!lpll38UIIH IIPOTOROB OT,[la'ln: OT npouecca ynpyroro " - p -paccerurnn 

llpll 300 Msa, BhllIOJIRBRHbIX C IIOMOIIU,10 l!!CKpoaoA K8Mep1,1. Ha puc. 4 npe.ttcTaaneR nnaH 

paCIIOJIOlKBHIIH annapaTyp1,1 B 9KCII8pllM8HT8. ro.o;oCKOII rel!repoBCKHX C'IBT'IHKOB IICIIOJib30Ban

CH An>I Bh!AeneHIIH ynpyroro ,,- - p -paccenmrn. C IIOMOn:u,10 ucx:poaoll KaMepbI B3Mepsmacb 

aCIIMMBTPIIH paccerur11n npOTOROB OTAS'IH n.o;paMH yrnepo.o;a. Bbiopaaaan KOHCTpyKIUBI HCKpo--
/14/ 

Boll KaMepbI H pelKHM HMIIyJibCHOro IIHTBIUUI 06ec1Ie'IHBBM B03RHKR0B8HH8 HCKp BAOID, 

RaKnOHHhlX Tp8KOB annOTb AO 45°. 3To o6CTOBT8JlbCTBO II03Bonnno TO'IRO onpe.o;enSITb yron 

' BblneTa npOToRa OTAB'IH 113 BOAopo.o;Rol!'MHmeRK H RSABJKRO BhlABnHTb IIPOTOHhl, HCIIhlTBBmne 

pacce11HHe B yrnepoARbIX aaann3aTopax, pacnonolKeRHbIX B sneKTpo.o;ax 11:cKpoaoll KaMep1,1. 

Ha <j,oTorpa<j,nn 5 npeACTaanea TBIIK'IHhlll cny'lal! paccesrnnn npOToRa oTAB'IH B yrnepo.o;Rol! 

nnacTnae. 

B T8'18Rll8 9KCII8PHM8HTa (1983-64 r.r.) no H3Mepeamo aCHMMBTPHII npOTOHOB OTAB'IH 

Ohm O nony'IBHO oxono 700 000 Kaz:tpOB, KaJK,[lbII! KaAp COCTOSin 11:3 <j,oTorpa<j,11:n 1Ianen11 RBORO

BbIX nBMII roAOCKona H <j,oTorpa<j,nll npoexu11:I! HCKpOBOll KBMBpbI, Ilo ycTaHOBnBHHhlM KPHTe

pll.llM o6pa60TKH 6bmO Hall.o;eao 2169 Cny'IBBB paccerurn.11 B yrnepo.o;Hh!X IIIIBCTHHax. 11a<j,op

MBUHSI O KBJKAOM cny'lae paccerur11n BBOAHnacb B 3BM. Jlnn onpe.o;eneHHSI nonnpH38UHH npo

TOHOB 
0

0TAB'IH HCIIOJibi30BSncn MBTOA MBKCHMBJibHOro IIpBB/lOIIO,[IOOH!I. 

B 9KCnepHM8HTe (1964-66 r.r.) 'IHCno cny'laeB paccerurnn IIpOTOHOB OTAS'IH Ha 

li.npax yrnepo.o;a, no KOTOpbIM onpeAennnacb BCHMM~Tpnn, OhinO YBBM'IBHO AO 5191. 

Anannanpyroman cnocooaocTb yrnepo.o;RbIX MnmeHell 01,1na H3Mepeaa Ha nonnpnaona11-· 

HOM ny'IKO C 9Heprnel! 122, 138 H 146 Msa. 3aeprnn IIPOTOHHoro ny'IKS yxaaaaa AnH UBHTpa 

nepaol! nnacT11111,1. Ha pnc, 6 11· 7 npe.o;cTaaneHo pacnonoJKe1111e annapaTyp1,1 a sTnx naMepe-

n~Bn~= n 
yr~=~l~M~ 

npnBeABHhl peaynbTaTbI H3MepeHHR aaanna11py10mell CIIOCOOHOCTII 

6 

~. 

T a 6 n II n a II. 

Macie, r.o;e 3ne1:TpOA, a B:OTOPOM A.e:anu311py10maS1 Konll'IBCTao 

IIPOll3OIUnox) OCT8HOa11ncn IlpOToH CIIOC06ROCTb aa6nro.o;aam11xcS1 
paCC8Hllll8 nocne paccenau1 yrnepo.o;a cny'laea 

1 2 8 4 

23 56 0,2Q±0,08 520 
23 67 . 0,84±(),08 497 
23 78 0,55,±0,08 887 
23 >8 0,77,±0,06 660 
34 56 0,27,±0,07 8II 
84 67 0,27,±0,08 784 
34 78 0,38,±0,08 658 
.,q. >8 0,62,±0,04 927 

45 6? 0,25,±0,08 1415 
45 78 0,17,±0,09 1048 
45 >8 0,52,±0,07 1484 

Ilons:oe B:OnH'IBCTBO Ra6n10,[ISBIUIIXCH cny'IB8B 9191. 

x) Ilp11ae.o;eHHbI8 Ull<j,phl a ABYX nepBhlX KOnOHKSX eCTb HOMepa IICKpOBhlX npoMBJKyTKOa 
B B:aMepe, T,e. 23 COOTBElTCTByeT TP8Tb8My 91I8KTpOAY, HSXOASIIUBMYCH MBlKAY 2 II 8 IICKPOBhl
MII llpOMBJKyTKSMII, 

B Ta6nB11ax III II IV 1Ip8ACT8M8Hbl 3118'18HIIH nonnpnaan1111 npoTOHOa OTAa'IH, 

ll011}"1811Hbl8 ~ .o;ayx cepnnx 113M8p8Hllli, 

Ta6nnna Ill 
Pe3ynhT8TbI 113MepeHllli, npoae.o;e11Hb!X 

a 1983-64 r.r. 

0,, (c.u,11,) p 

. ~~ ,{ 

:!460 0,08,±0,II 
141° 0,16,±0,12 
136,6° 0,20,±0,09 
n1,4°;~; 0,80,±0,II 
125° 0;25,±0,17 

7 

Taonnna IV 
Pe3ylibT8Thl 113Mepea11ll, 1Ip0B8/l8HHhIX 

B 1964-66 r.r. 

0,, (c,u.n.) P. 

146,0° 0,16,t 0,I8 
141,0° 0,15,±0,12 
136,6° 0,28,±0,09 
131,4° 0,30,±0,09 
126,4° 0,88,±0,II 
I2I,80 0,29,±0,20 



Ta6nKna V 

OltOJl'laTem.Hbl8 peaym.Ta_Tbl ( 1083-66 r.r.) 

. o,, ( c:,n,11.) p 

146° 
141° 
!36,6° 
!31,4° 
126,4° 
121,s0 

Ill 

0,06,±0,09 
0,16,±0,09 
0,25,±0,06 
0,33.:!;0,08 
0,33,±0,10 
0,32,±0,18 

Hcnom,ayu sxcnepnMeHTan&Hwli MaTepuan no nuon-npoTounoMy pacceBHu10 npa 

310 Msa (cM, rn, Ill , § 3) u n'ony,teHny10 a sxcnepuMeHTax 1083-1984 r,r. ae.nu'IHHy 

\nom1puaanuu npoToHoa OTll&'lu npu. 300 Msa, Mhl npoae.nu qiaaoai,!l! ananua rr - N -pac

cel!Hn_u ( SPD B SPDF ). -noucx B03MO>KHhlX Ha6opoa npoB3BO.[(B.1ICH B npe..r:tnono>KeHUu 

SPD :., ananuaa,_ 

IlporpaMMa anu npoae..r:1enuu ¢aaoaoro a11anuaa 6wna cocTaanena H,M, HaaH'leHxo 
. '/.15/ . 

u B.A. llleren&CKHM , 

nony'l8HHh;H peayn&TST 61,m ..r:IOJIO)!{eH iia ,Uy611e11cxoli KOllqiepean UH no qlH3HKe BhIC0-
/7/ . . . 

KHX saepruli (1084 r,), Haw na6op I (cM, rn. III , § 3) ananoru'leH a v6mux 

. ·« 11· B ·p /13L .. · " 
'IepTax Hauopy uKa- yrre , ~aoawe c..r:1auru sTux Ha6opoa o'leH& unu3KH x_ana-

. . p /12/ 'IGIIHBM <j,aaoa1,1x .c.r:tauroa! KOTopwe cneey10T ea ananuaa, npoae.r:1en11oro .n. onepoM • 

.Uono~HHTQn&Hhle yKaaa.111111 a non&ay Ramero na6opa I .r:IBIOT ..r:1ucnepcuoHHhle coOT110-

wehuu, (TaK, npu 310 Msa <j,aaa Sj 1aon>KHa 61,1Tb nonoxrnTem.noli 11 no aenH'IHlle paaaoil: 

16,5 ,!:.5° /l6/ ). . 

/17-20/ 
B Plllle pa60T • llOCBBill811HbIX <j,a30BOMY aaanuay_, llOJIO>KeHHhIX Ha .Qy6H811CKOli 

KOH<j,epeHit~ll a nomiuamnxcu nocne Hee, np11B01l11TCII apryMeHThl TO.libKO B non&ay 11a6opa 
I • 

II Buxa-Pyrre, a To apeM11 KaK Bux 11 Pyrre a1,16panu na6op I , xaK ey'Ime corna~yro-

l!UJHCII C _llX H3~epeHUIIMH ll0.11°ll'.J)H38lll!B npOTOIIOB OTllB'IH. , 

B ~a6oTe
117' YKB3h1B8.1IOCb Ha neo6xo.r:tnMocT& npoaeae11nu noaTopnwx naMepenuli 

nonupuaauun np__OTOHOB OTllB'IH B - · · /18/ rr -p -pacce1111aa npu 310 Msa,_ B apyroil: pa6oTe 

0TM8'lanoc&, 'ITO B8.lIH'IHHa nonll'.J)uaanuu· npoTOHOB OTllS'IB, H3Mepen11a11 BnKOM H Pyrre, 
. /18/ 

He BKJIIO'lanac& B ananua, TOK KOK SBTOpbl pa60Thl C'IHTBIOT ee nenpaBHn&Holi. 

8 

,-:...,__ 

COMll811HII, BhICK83811Hhle a· 9THX pa60Tax OTHOCHTen&HO 9KCnepHM811TS.1IbllhIX peayn&

TBTOB BnKa H Pyrre, no6yannn HBC yaeJIH'IHTb CTSTHCTllKy B H3MepeHBH neao-npaaoli acnM

M8TpHH npoTonoa OTllB'IH npu pacceuann 11a yrnepoae u npoaeCTH 6onee TmaTen&noe naMe

peHHe a11anna11py10meli cnoco611ocTH yrnepoaa. 

B Ta61IJine IV npnae.r:1e11a aen11qn11a non11pnaanuu npOToHoa OTlla'In, nonyqe11na11 a 

9KCnepHM811Te 1084.;88 r,r. Cpaaeane peayn&TSTOB, llOMemeHHhIX B Ta6nuuax III B IV I 

nOK83h1B88T, 'ITO OIIH· IIBXO.[(IITCH a· xopoweM cornacuu. B Ta61IJIU8 V npe.r:ICT8B.11811bl 3118-

'l811HH non11puaanun, nony'l811Hhl8 o6-I.e.r:tHll811H8M IIBWHX npe>KHHX H IIOBhIX llBIIHhIX, 

Ha pnc. 8 llp81lCT8B.11811bl ae.lIH'IHHhl n0.1Ill'.J)H38IlHH npOTOIIOB OTllB'IH, nonyqellllhie BHKOM 

B Pyrre, H OKOll'IBT8.1Ibllhl8 IISWH peayn&TSThl, 

<l>aaoawe caauru, noeyqeanwe naanacoM 
1181 

npn 310 Msa, 11axoa11TCu a xopoweM 

cornacnu c namHM na6opoM 1 

/7/ 
0rM8THM, 'ITO IISWH peayn&TBThl no H3Mepe11HIO nonnpH38UHH npOTOIIOB OTllS'IH 

. /21/ 
61,mu ucno/Ibaoaan1,1 a <j,11aoaoM a11anuae Bapelipa • Ilonyqe1111wli a sToil: pa6oTe na6op 

<j,aaoawx caauroa 6wn aaanorn'leH naweMy 11a6opy I, 

Hcnon&ay11 ·yTO'lll81111YIO B?JIH'IHHY non11paaannn npOTOIIOB OTllB'IH B ,,--p -paCC8SIIIHH 

npn 300 Maa (cM. Ta6n, ' V ) n .r:1a11nwe o rr-p -aaanMoaelicTann npn 310 Msa (rn, Ill , 

§ 4), MbI npoaenn <j,aaoawli aaanna. B npouecce noncKa B03MO>KllhIX na6opoa ( SPDF-aaa-. 

nna) 6wno 0611apy>Ke110 11a oano pewe11ne 6on&we, 'leM a pa60Te BnKa n Pyrre, 

OcymecTaneno 11ecKon&Ko aapnanToa SPDF -<j,aaoawx a11annaoa, a KOTop1,1x ncnon&
/22/ 

3088.lIHCb HMerom11ecu ll811Hhl8 0 npouecce nepeaapllllKH, rronyqe111Ibl8 KapHCOM ( yrnoaoe 
. /23/ 

pacnpe.r:1ene11He y -KBBHTOB oT pacnaaa rr 0 -Meao11oa npn 317 Msa) n nnnaoM (yr-

noaoe ,pacnpeaene11ne rr 0 -Meaoaoa npn 313 Msa, 11aMepe1111oe no apeMeHH nponeTa 11eli

Tpo11oa), 

Ilpoae.r:teHRhl0 HCC.1181lOBaHHII noxaaanu, 'ITO cneayeT 0Tll8Tb npeano'IT8Hll8 llBllllhIM 

Kapnca, TaK KSK HMeeTCII H8KOTopa11 necoBM8CTHMOCTb peayn&TSTOB nnaaa C apyrHMH 

sxcnepnMeHTSn&HblMH .r:IBHHb!MB, Bo acex aapHBIITBX ~30Bb!X aaannaoa, o6Cy>K.r:188MhIX 

Hll>Ke, 6hlllll l!CII0.1Ib30B8Hbl TOn&KO .r:1an11we Kapuca, 
... ,..,!{ 

B~- Ta6nnnax VI u VII npe.r:1cTaanen1,1 qiaaoa1,1e caanrn, KOTopwe 6bIIIll noey'leHhl 
x) 

C Y'l8TOM SPD H SPDF - BOJIH , 

'~-

x)- B s~li u ao acex nocneayromnx Ta6nuuax ana'le11H11 <j,aaoawx caanroa npnao

llHTCSI a rpaaycax. 

0 



s31 -20, 7,±0,5 
P31 - 6,5,±0,5 
P33 !31,9,±0,5 
D33 I,5,±0,4 
D 35 - 3,5,±0,4 

s 11 l3,8,±l,6 
pl! 16,4,±0,7 
P13- 4,5,±0, 7 
D 13 2,9,±0,2 
D 15 0,8,±0,3 

M 107,6 

s 31 -20, 7,±0, 7 
P 31 - 8,8.±I,5 
p33 !34,6,±0,8 

_D33 - 0,8.±I,I 
D35- I,5.±I,I 
F 35 - 0,5,±0,5 
F 37 l,6+o, 7 
. -
Su !6,5,±I,3 
pll 20,7,±0,9 
P 13 - 3,2.±0,? 
D 13 5,6.±0,6 
D 15 I,6,±0,8 
F 15 I,2,±0,3 
Fl7 0,0,±0,3 

M 58,8 

Ta6nana VJ 

II 

-IB,3,±0,6 
- 4,4,±0,5 
!35,4,±0,6 

I,9,±0,3 
4,0.±0,4 

6,5+i,3 
28,9,±I,4 
81 4,±0,4 
5,I,±0,4 
0,I,±0,3-

I5I,4 

M = 59 

T a 6 n H n-a VII 
II Ill 

-16,6,±l_,2 -I4,?,±I,2 
- I,5.±I,4 0,3,±I,5 
!34,4,±0,6 !34,8,±0,6 

3,9,±0,9 4,8,±0,8 
5,8.±Q,? - 6,8,±0,8 
0,6,±0,3 0,6,±0,3 
I,I,±0,5 - l, 7,±0,5 

2•!.±I,7 24,4,±0,9 
29,2,±I,0 15,6,±0,9 
9,0,±0,8 0,4,±0,8 
2,2.±0,7 - 4,0,±0,5 
0,8.±0,6 + I,6,±0,6 
3,8,±0,5 - 0,8,±0,2 
0,4,±0,4 - 3,9,±0,3 

77,7 93,7 

M = 55 

10 

Ill 

-19,4,±0,6 
- 5,5,±0,5 
!35,5,±0,6 

I,4,±0,3 
- 3,I,±0,4 

- 7 ,2;±0, '1 
- 3,5,±0,5 

2,3,±I,I 
- 5,5,±0,3 
!5,4,±0,7 

-!92,8 

IV 

-21,6,±0,5 
-I0,5,±I,2 
!34,6,±0,8 
- 2,I,±0,9 
-0,2,±I,0 

- I,2j:0,5 
2,5,±0,6" ) 

' 
I,7,±0,7 j 
I,2,±0,6 

I I,8,±0,7 
- I,0,±0,4 
. !3, 7,±0,6 
- 0,2,±0,3 

3,6,±0,4 

. 98,7 

Y'leT B38!1MOAellcTB!ISI B F -COCTOSIH!lll C.HnhHO yMellbmaeT 3Ha'!eHHSI "M • nnsi nep

BOI'O aa6opa AM a 49 , Ansi BTOporo 6. M ~ 74 !I Ann '!eTBepToro 6. M a 94, 113 ABYX Ha-

6opoB ( I R II ) , 3acny,K11Ba10mnx paccM0Tpea11n no Ben11'!11He M , aa6op ,rnns1-

eTcn aan6onee BeponTHblM. 

Ha p11c. 9 np11BeAellhl pac'!eTl!ble Kp!!Bbl8 yrnOBOI'O pacnpeAenemrn ff O -Me30ll0B OT 

nponecca o6MellllOI'O paccenllllSI B C!ICTeMe llel!Tpa !lllepnna AnSI 'l0Tblpex Ha6opoB q,a30Bb!X 

CABRI'OB (cM. Ta611Bny VII ). Ha aTOM JKe p11cyHKe Haaecel!o OlK!IAaeMoe yrnoBoe pacnpe-

• /12/ 
AenellJle ffo -M030HOB, Bbl'IRCneHl!Oe no ql830Bb!M CAB!II'8M Ponepa , To'!KaM!I npeACTaB-

neHbl 3KCnep11Mel!Tanh1lbie pe3ynbTaTbl, nony'lellllbl0 n11l!AOM !I AP, 
/23/ 

Kalt B!IAHO R3 , p11c. 9, 38M0Tll00 _pa31IB'!Be B XOAe KpI!BblX, COOTB0TCTBYIOillllX aa6opaM 

I R II • aa6moAaeTCH npll yrnax 6onbWe 100°. Ha6op II .nnoxo YADBneTBopneT AaHHhlM 

no 06MellHOMY pacceHH!IIO, 38 ·C'leT 9TBX ll8Hllh!X BKnan B M paBea 23, 

nnH-BhlHCll0Hll.11 BllBHH!IH HeynpyI'OI'O B31l!IMOA8liCTBll.ll Hll ql830Bhie CllB!II'lf1 COOTBeT

CTBYIOillll0 COCTOHH!IIO C !130Cn!lllOM l /2, 6blno npoBelleHO 11ccne110BaH11e; npn KOTOpOM B 

nponecce M.H.llllM.H311IUlll ¢yHKlllfOHana M Ha napaMeTphI HeynpyrocT11 (17) aaitnanbl-

Banach ycnoBH0 0 S 17 S 1 Pe3ynbTaThI, nony'!eHHbie B 3TOM 11ccne110BaH!lll nn.11 Ha6opOB 

11 II ( SPD a SPDF - a.1UUin3oB), npencTaBneabl B Ta6n11ne VIII • 

OrMeT11M, '!TO y'leT onaoro Heynpyroro napaMeTpa B SPD - aaanaae lln.11 aa6opaI 

yMellbmlln M Ha 28 e1111H.llll, 

C )l01lbl0 BblSICHell!ISI TOI'O, KaKyIO .!!HqJOpMall.lllO HecyT aam.11 llaHHbie no 113Mep0H!IIO 

nongp!13Hlllllf npOTOHOB OT/la'l.ll B ¢a30Bblll aaan113 np11 310 MaB, B OllHOM !13 Bap!!aHTOB aHa

n11aa B Ka'!eCTB0 HCXO.O:llhIX naHHblX 6hma BKnIO'l0H8 BC51 llH<pOpM81lllSI O ff -_p -pacce,m1111, 

KpOM0 3H8'!eH!lll nongp11381lllli npOTOHOB OTlla'lll np.11 300 MaB. Bee <p830Bhle CllB!II'll Ha6opa I 

38 llCKHIO'!eH!leM llBYX ( SI I !I pl I ) !13MeHHH!ICb H03H8'1!1TenbHO, BellB'IHHa lj,a30BOI'O CllBll

ra Sil B03pocna C (18,5;!:.1,3) llO (25,8;!:.2), a 3Ha'IeHHe pl! yMeHbmnnocb C (20,7;!:.0,9) 

llO ( 10,6;!:.l ,9). TaKoe ClfHbHOe H3MeH0H!le <p830Bh!X CllBHI'OB ( s 11 !I p 11 ) np11Beno K 6om,

W!IM ll:3MeneH!ISIM B yrnoBoli 3aB!ICHMOCT!I nonsip113anllll (cM, p!!C. 10). 3TH 3Ha'IeHHSI 

S II _ !I P 11 paCXOASITCSI C pe3yHbTaT8Mlf 1 nony'IeHHhlMll B llPYI'llX ql830BblX 8Hllnll-

/7,12,17-19/ 
3ax • 

, ,,, /18,19,21/ :c~ pSIJle pa60T , nOCBSIWeHHblX q,a30BOMY aHallB3y no 11- N -B38IIMOAell-

CTB!IIO ·B iiirnnaaoae 300-700 MaB, pe3ynhTaTbl ql830Boro aaanuaa npn 300- MaB nrparoT 

pOHb 'onopaoli TO'IK!I' nnsi BCeli o6naCT!I 3llepr11li. 113 <plI3!1'IeCK!IX coo6palKeHHll, OCHOBaH-
/17/ -

llbIX Ha K8pT!IH0 peaoaa!ICOB • B peayHbTaTe aHallB3H Tpex aa6opOB.ip830BblX CllBllI'OB 

Bau-Pyrre npemr'.o_'!TeH!le OT/laeTcsi He aa6opy I c M = 43, 7 (npa M = 52), a aa6o-

PY II c M • 64,2. 

, 11 



Ta 5 n H 11 a Vlll 
--------------

S 3 I -20 t 5,±0 t 8 
P31 - 8,2.tI,_5 
p33 I34,4,±q,8 

D33 - 0,4.tI,I 
D35 - I,9.tI,I 
F 35 - 0,3,±0,5_ 
F 37 I,3,±0, 7 

--
Sil I6;3±I,5 
pll 20,5,±0,9 
P 1s- - 3,5±0,7 
D 13 5, 0,±0,6 

D 15 I,0,±0, 7 
F 15 0,8,±0,3 
F17 0,6,±0, 4 

-
71 11(Prr)=0,92 

M 54,0 

M 55 

-19,3±0,6 
- 5,3±0,5 
133,6,±0,6 

I,.8.±0, 4 
3,9,±0;4 

I6,7.tI,7 
!8,I,±0, 7 
4,I±0,8 
2,6,±0,2 
0,6±0,4 

n(Pn)=0,92 

79,2.~ 

59 

-I6,4.±l,2 
- I,3.tl,4 
I34,5,±0,6 

4,0.±0,9 
5,9,±0, 7 
0,6±0,3 
l,2.±0,5 

l,8±1,? 
28,2.tl·,2 
9,1±0,8 
2,2,±0,7 
0,9,±0,6 
3,8,±0,5 
0,4,±0,4 

11 (P13)=0,98 
II (013)=0,99 

81,2. 

54 

II 

-IB,2±0,6 
- 4,4,±0,5 
I35,4,±0,6 

2,0± 0,3 
4,0±0,4 

6,8.tl,3 
28,0±l,4 
8,6,±0,4 
5,2±0,4 
0,I,±0,3 

,,(P13)=0,98 

162,3 

59 

Mb1 .noaTopana aHamrn BaKa n Pyrre, aaemi nononHnTenbHO a aHaima peaynhTBTbI no 

ll3MepeHlllO.IlOngpnaauHH HeHTpOHOB OTAaqa H3 peSKllHll pacceHHHH ,,- -Me3OHOB Ha 
. /24/ 

BOJlOpone C OOMeHOM aapH)la ' KOTOpbie IlOHBIWHCb nocne ony5nHKOB8HHH HX rj,aaoaoro 

aHannaa. 

B Ta5nmxe IX npaseneHbI nonyqeHHbre aHaqeHHH q,aae>BbIX c11saros. 

B 3TOM cnyqae npoaa01nno cnnhHoe ysenaqeHHe aHaqeHHH M 11n>1 Haoopa I 

KaK BH/:!HO aa Ta5nHUbl IX , Ha6opbI II H Ill onaHaKoso aepo>1THb1. Haw Haoop 

aHanoraqea Haoopy If BnKa-Pyrre • 

.llncnepCBOHHble COOTHOlll01IB>I An>I IlllOH-IIyKnOHHOro pacceHIIBH np11 310 Mas. npnBOJlHT 

K arraqeHB>IM A0HCTBIITenbHb!X qacTeH aMnnnTyA paoceHHIIH BnepeA, paBHbIM D+ = 

= .., (0,66!_0,06) _ti_ n o::.: =- (0,O4!.0,0l) _h_ AnH pacceHIIHH npOTOHBMII COOTBeT-
·m,, C /25/ 11',r C 

CTBeHHO rr+ 11 ,,- · , -MeaoHOB • B Ta6naue X npnee11eHbI arraqeH11>1 D + 11 D _, 

Bblq11cnelIHbl8 qepea q,aaOBbIB CABHrn, nonyqeHHblB np11 SPD 11 SPDF-arranaaax. 

12 

l 

1 
) 

' 
~ ,, 

t 
~ \ 

I 

T a 5 n n u a IX 

II . Ill 

S 31 -21,5,±0,5 -20,?,±0,? -I6,I.tl,2 
p 31 -I0,8,±l,2 - 8,8.±l,5 - 0,8.±l,4 . 
p 33 135, 5,±0,9 I34,4,±0,8 134,5,±0,6 

D 33 - 2,4±0,8 - 0,7.±I,l 4,3,±0,·9 
D 35 0,2.±I,0 - I,6.±l,I - 6,I,±0,? 
F 35 - l,4,±0,5 - 0,5.±0,5 0,?±0,3 
F 37 · 2,6,±0,6 I,6,±0, 7 - I,3,±0,5 
S11 - 2,2.±I,0 !2,0,±l,3 4,9.±l,6 
p II 0,4,i-0, 7 23,2,±0,9 29,9.±l,0 
p 13 5,?.±l,0 - 2,8,±0,6 8fl±l,0 
D 13 - 2, 7,±0,5 5,8,±0,6 - 0,3.±0,? 
D 15 15,3,±0,6 2,5.±0,7 - 0,8,!0,6 
F 1s 0,9.±0,3 I ,6,:tO, 3 - 3,2±0,5 
F 17 0,3,±0,? o, 3.:t(), 3 - 0,6,±0,4 

M 83,2 69,l 70,7 

M-53 

Ta6n1111aX 

t, 1i 
D+/-- D_/--

m C m 
Tr 

C 
1T 

' 
.. ·I'_; SPD I -0,72±0,0l -0,09±0,02 

SPD II -0,70±0,0I 0,00,±0,02 
SPDF I -0,69,±0,0I 0,02±0,03 
SPDFII -0,69,±(),0I -0,05,±0,02 
--

13 



Ha pnc. 11, B3!1TOM Jl3 paooTb/
261

, Mb! 11a11ecnJ1 3Ha'teHJl.!I D JI D , nony'teHnwe 
+ -

)lllll na6opOB n II B cnyqae SPPF -anann3a. 

KaK Bll)lHO !I3 PJIC. 11, 3Ha'tel!Jl!I )lellCTBJITellhHOii_ qaCTH BMnnHTY/lbl pacce!IHH!I Bnepen, 

cooTneTcT11y10mJ1e peweHnlO Ponepa npJ1 310 Man H HaweMy Haoopy 

'ta!OTC.!I OT npe)lCK838HHOr_o 3HB'IeHll.!I p _ • 

1 OAHHBKOBO OTnH-

Ilmr Toro qTOOb! yMeHbWHTb 1IMe10meec11 paCXOlK)leHne, Mb! BBenn B ¢a30Bblii aHaJIH3 

B Ka'IeCTBe HaqaJibHblX )l8l!llb!X rrpellCKa3aHHb!e 3Ha'IeHH.!I O + H O _ Jl3 )lHCnepCJIOHHbIX 

cooT11011ieaHll. 3To npnneno K ToMy, 'ITO 11a6op Ill nepewen B I • B TaonHue XI npen-

cTann011b1 rronytteHHbl9 aaaqeHHSl ¢a3OBL1X C.llBHTOB. 

T a 6 n II u a XI 

II 

S 31 -21,0,±0,6 -20,7,±0,7 -!6,2,±I,O -!5,9,:tl,O 
p31 - 9,3.±I,3 - 8,7.±I,4 - I,0.±I,2 - 0,6.±I,2 
p 33 I34;,4f0,8 I34,4,±0,8 134,6,:t0,6 !34, 7,:t0,6 
D 33 - I,I.:tI,O - 0,7.:tI,-I 4,2.:t0,8 4,4.±0,8 
t 35 - I 2+! 0-, - , - I,7.±I,O :- 6,D,:t0,6 - 6,2.±0,6 
F 3 5 - 0,6.±0,5. - 0,5.±0,5 0,7.±0,3 o, 7.±0,3 
Fn I,8.±0,6 I,5.±0,'7 - I,3,:t0,4 - I,4,:t0,4 

S 11 I4,9.:tI,3 15,0.±I,3 2,3.±I,7 I,9.:tI,7 
pll 19,7.:t0,7 19,8,:t0,8 29,2,:tI,O 28,0 .±I,2 
p 13 - 4,4.±0,5 - 4,3,:t0,4 9,3.±0,6 9, 4,:t0,6 
0

13 5, 2.:t0,6 4, 8,:tO, 6 2,2.±0,7 2,3.±0,8 
D 15 0,5.±0,5 0,4,±0,5 - 0,6,:t0,3 - 0,6.±0,4 
F 15 I,I.±0,3 0,7.±0,3 - 3,7.±0,5 - 3,8.±0, 5 
FI 7 -0,4.±0,3 o, 8,:tO ,3 - 0,3,:t0,3 - O,I.±0,3 

r 11(Prr)=0,93 1/ (Pr3)=0,98 

ry(D13)=0,99 

M 63, 7 56,2 78,4 82,4 

M 57 57 57 56 

14 
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1 

l 
;,) 

KaK BHllHO n3 Ta61U1u Vil n XI , B peaynbTBT.e y'teTa npencKa3aHnii nncnepcuoHHblX 

COOTHOWeHnii 3Ha'tellH!I ¢a30BblX C)lBHrOB H3MeHHnHCb He3Ha'tHTe.'IhHO. 

B pSl)le TeopeTJl'teCKJIX pa60T, OCHOBbIBa!OWHXC.!I Ha )lHCnepcuoHHbIX COOTHOWeHHSIX, 

B HeKOTOpbIX nononH11TenbHb!X npennonolKeHHSIX nony'tellbl aaKn!O'teHH.!I O ¢a30BbIX C)lBHrax 

napunanbHbIX BOnH. 

/27/ 
Ha pnc. 12, B3SITOM H3 paoOThl' • Mb! aaaecnn 3Ha'teHH.!I s -¢a3, -COOTBeTCTByto-

WHX ua6opaM I n II B cnyqae SPDF -auanusa. HMeromeec.11 cornacue B Ben11quae 

¢a30BOro C)lBJlra S 11 C npencxa3aHHeM CBJl)leTellhCTByeT B l!Ollh3Y aa6opa l_ 

• /28/ 
B TeopeTn'tecxoH pa60Te Iloua'tH n np. npencKa3aHo noBenenue P D n F 

¢a30l'blX C)lBHrOB B llHOH-HyKnOHHOM pacce!IHHH. npoBe)l8HH08 cpaBHeHHe (cM. rn •. Ill I§ 6) 

l!OK83bIB88T1 'ITO HM88TC!I XOpowee COrnacne MelK)ly ¢a30BblMH C)lBHraMH Hamer-o Haoopa J 

c npe)lcxasaHHbIMn Ilouaqu, a TOM 'tllcne H nns F -¢as. 

/19/. . 
Ha pnc. 8, B3!1TOM H3 paoOTbl • npOBOllHTC!I cpaBH8HHe axcnepnMeHTanbllb!X 31!8'te-

HHii non.11pH3anHH - npOTOHOB OTlla'tH, H3MepeHHbIX BnKOM H Pyrre, H OlKH)laeMol! yrnoaoii 38 -

BIICIIMOCTbIO nonsp113BnHH cornacao Bbl'tl!CneHHl! BpaHC)leHa. 

Ha pJIC. 8 Mbl npJ1BenJ1 HBWJI, pe3yllhT8Tbl H3MepeHHil non!lpJl38nHH npoTOHOB OTAB'tJI 

npJI 300 Maa. Bunuo, 'tTo M8lKllY HJIMJI H npencxa3aHH!IMH Bpaucneua HMeeTC!I xopomee 

cornac11e. 

OCHOBHhle pe3ynbT8Tbl, nonyqeHHbie B pa60Tax, BKnIO't8HHblX B AHCCepTaUHIO, MOlKHO 

c¢opMynJ1pOB8Tb cne)ly!OWHM o6pa30M: 

1. l13Mepena nonspJ13aUH!I npOTOHOB OTllB'tH OT ynpyroro rr -p -pacceHHHn npu aaep

rJ1J1 300 MaB c ucnonb30BaHJleM ronocxona ra3opa3p.!1llllbIX reiirepoBCKJIX C'teT'tJIKOB B pe

lKJIMe ynpannseMoro J1Mnym,caoro nJ1TBHJ1!1 (1962 r.). 

Bcero ObinO aaperJICTpHpOBBHO 777 cnyqaeB paCCe!IHH!I npoTOHOB OT)la'tJI ( OT npouecca 

ynpyroro rr - - p -pacce!IHJIH) Ha yrnepone. 

2. l13M'lpeHa non!lpH38llH.!1 npoTOHOB OTllB'IH OT peaKUHH ynpyroro 1f - p -pacce!IHH.!I 

npu 3'.'eprHH 300 MaB C HCll\Jllh30BBHHeM JICKPOBOii KaMepbl H ronocKona raaopa3pSl)lHbIX 

rell/;poB_CKIIX C'teT'tHKOB. 9:ucno cny'taeB pacce!IHH.!I npOTOHOB OTllB'tH Ha SlllPBX yrnepona, 

no KOTOpbIM onpenen.11nacb aCJIMMeTpirn, ObinO paBHO 5191. 

3. 3xcnepJ1MeHTanbHO uayqeaa aaanJ1aupyroma.11 cnoco6HocTb yrnepOllHbIX MHmenell, 

pacnonolKeHHblX B aneKTponax HCKpOBOii KaMepbl Ha npOTOHHOM ny'tKe H3BeCTHOii non!lpH3a

llHJI c aneprJ1eii 122, 136 JI 146 MaB. B 3THX axcnepJ1MeHTax obmo npoananJ13J1poBa110 60-

nee 20000 cnyqaeB paccerum.11 npOTOHOB ua yrnepo/le. 
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4. Cpaenenae B8llll'IHH nongpii:aaUHH npOTOHOB OTJlS'IH, nony'l8Hllh!X HSMH npn 300 Msa, 

c peaym.TaTaMn H3Mepennli Bmta n Pyrre (1863 r.), npoeenennh!X npn 310 Msa (cM.pnc.8), 

-ll0Ul3h1B88T, 'ITO 3ll8'18HHSI namnx sxcnepHM8HT8Jll>llh!X TO'l8K CHCT8MSTH'l8CKH nelKaT IIHJKe 

ana'lenuli, nony'leHIIhIX BmtoM u Pyrre. 

6. B peaym.T8T8 UOHCUl B03MOlKllhIX 11a6op0B tpB.30BblX CJlBHroe, YJlOBneTBOpsnomnx 

nMeromnMCH sxcnepHM8HTam.nhIM llSHHhIM no IIHOH-npOTOllllOMY B38HMOJl8llCTBHIO, H8ll)l8ll0 

TpH 11a6opa tpB.30BhIX CJlBHroe B SPD -a11annae n 'leTupe 11a6opa B SPDF -ananna e·. 

6. Y'leT B381tMOJl0llCTBHSI B F -COCTOHIIHH cnnbHO YM8llbW88T M (cM. Ta6nnnbl 

VI u VII ). 

7. H3y'l8HH8 BlllliiirHSI neynpyrocTH H8 cjl830Bhl8 CJlBHra B COCTOruilin C H30CllHHOM 1/2 

noxaaano, 'ITO B cnyq:ae 11a6opa I HeynpyrOCTb nposrnnHeTCH B COCTOHHHH P , [ I) (P )=0,921. 
II 11 

8. Ham 11a6op I SIB1ISI8TCSI 11aa6onee .BepOHTJlhIM. JlnWb 3H8'18HH>I cjla30BblX C)lBHrOB 

na6opa I Jl~OJl>ITC>I B xopomeM cornac1rn C peaynbTSTSMH tpB.30BblX 8ll8nH30B, BblllQn-

ll0llllhIX npn COC0JlllHX s11epr11nx. 3TOT na6op B OCHOBllbIX 'lepTSX 6nu30K K 11a6opy It Buxa

Pyrre. 

8. Y'leT H3M0p811Jlh!X HSMH 3H8'18Hllll nongpuaamm llpOTOHOB OTJlS'IH B !p830B0M ananuae 

npuaen K cnm.JlhIM H3M0ll8HJIHM B8llH'lllll qJ830BbIX CllBHrOB B COCTO>!HHSIX S 11 H p 
II 

10. IloaTopenno cjlaaoaoro anannaa,B~Ka u Pyrre, npoBeAeHnoro 118MB c ucnonbaoaa

HReM )laHHhIX o nongpuaannu 11eliTponoB OTJlS'IH OT nponecca o6MeHHoro pacceHHH>1, npuae-

no K TOMY, 'ITO 11a6op 

uy IX ). 

Buxa-Pyrre nepecTan 6hITb 11au6onee aepO>ITHhIM (c~. Ta6nu-

11. B OllHCSllllhIX uccnenoaaJIHSIX Bll8pBb18 B sxcnepHMOHTSX na ycxopuTensrx 6hma HC

nom.aoaana rO)lOCKOIUI'l0CK8H CHCT8M8 relirepOBCKHX C'IOT'IBKOB. 

PyKOllHCb nocTynuna B H3ll8T0nbCKHH OTAen 
20 OKTH6p,i 1966 r. 
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