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OnhIThl no ynpyroMy pacceHHHIO '!aCTHH BhICOKHX aueprHA npencTaenn= 6onbmoA ~H-

3H'l8CKHA HHTepec, no3BOIUIH onpenenHTb CTpyKTypHhle oco6euuocTH uyxnoua, BhIHCHHTb npH

pony 8MnnHTyllhl pacceSIHHH, ua OCHOBe qero MOJKHO nony'IHTb CB8lt8HHH O npHpone H CBOA

CTBSX CHn, neACTBYIOIIIHX MeJKHy 'laCTHHaMH, 

Jlo llOCil8ltHOrO Bp8M8HH npH auanH38 8KCil8pHM8HT8UbHblX 1taHHhIX no ylipyroMy pacce

HHHIO 'laCTHH Bb!COKHX 3HeprHil mHpOKO ncnonb30Banacb KB83HKnaCCH'l8CKaH Monenb, npeTeH

nyroman Ha 'IHCTO ~eHOMOHonorH'IOCKOO OHHCSHHO axcnepHMOHTa, 

HuTepoc K nono6Horo pona axcnopuMeHTaM oco6euHo eoapoc B CBH3H c noneneuuoM 

pa6oT PenJKe, "ly, noy n <l>payqn, rpu6oea H IToMepaH'lyKa H np.: noneunacb HaneJKHa, 

'ITO 8KCnepHM8HTanbHhl8 naHHhle MoryT 6h1Tb HHTepnpeTBpoBallhl C HOMOlllbIO caMhIX o6mnx, 

603MOlt0UbHhIX nponcTaBnOHBil, B CBH3B C aTHM _6hlnO BhIHOnHeHO MHOro axcnepHMOHTOB C 

nenbIO BhIHCH8HHH o6naCTH npKM8HHMOCTB HOBOA TOOpBB H nony'!eHHH oo napaMeTpOB .. 01tHa

KO COBOKynHOCTb OHhITOB, npOB8llOHHhIX B o6nacTH sueprnn no so rae, noxaaana, 'ITO HC

TBHHa·u ~B3H'IOCKaH xapTHHa NHoro cnOJKHeA, '!OM nponnonaranocb • TBK '!TO B HBCTOHIIIOO 

epeMH HOT ixocnonoeaTenbHoA, CTporoi! Toopnn, 061,ncanrom'oA noeeneHBe nu~oponnHanbHOrO 

CO'IOHHH ynpyroro pacceHHBH '!aCTHH npu BhICOKBX aHoprugx, u, no-BBllBMOMY, nonpo6uoo 

axcnopHMOHTanbHOO H3Y'l811Be oco6eHHOCTOi! B3aBMOltei!CTBBH npH BhICOKHX aaeprHHX 6ynoT 

cnoco6cTBOB8Tb C03ltaHBIO TaKOi! TOOpHH. 

HaCTOHlllaH nnccepTBHBH noCBHlll8H8 B3Y'l8HHIO ynpyroro paCCOHHBH npoTOHa Ha npoTO-_ 

uo npu a11epruux 8,3 u 10 rae H ynpyroro paccenanu ,, -Meaoaoe Ha nporoHax -

npH BMnynbCO 4 rae/c. PoaynbTaThl, nonoJKOHHbIO B OCHOBY nuccepTannn, nonyqOHhl B 
/1-7/ 

1959-1964 ronax, ony6nHKOBaHhl B pa6oTax • SxcnepBMOHThl npoBOllHUHCb 118 CBHXpo-

~aaoTpoue OIUIH. 

JluccepTBHKH COCTOHT B3 5 rnaB, 

B rnaeo OIIHCblBBOTCH MOTOll H3Y'l8HHH ynpyroro paCCOHHBH 'ISCTHH C IlOMOlllblO 

o6orameHHhIX BOllOpOltOM aMynbCBOHHhIX KSMOp_. Jlnu IlOBbllllOHHH CKOpOCTH HaXOJKHOHHH cny

'180B ynpyroro pacceHHBH B aMynbCBH 6hIU pa3pa60T8H cnoco6 H3rOTOBneHBH aMynbCBOH

HblX KBMOP H3 cnoee, nponBTSHHhIX BOltOil. H 8THnonrnBKoneM. 

JlaHHBH rnaea HOCBHlllOHa OIIHCBHHIO. cnoco6a H3rQTOBnOHBSI TBKHX KaMep, H3yqOHHIO 

BX CBOACTB, MOTOllHKe npocMoTpa H H3M8peHHil napaMeTpoB co6b!THA ynpyroro pacceg
/1-3/ 

HHSI • ManhIA yrnoooA paa6poc BHyTpeuuoro ny'!Ka npOToHoB H coolicTea nponHTau-

HhIX SMYilbCHA noaBOnHnH npHMOHHTb cnonH~H'IOCKHi! cnoco6 noHCKB co6hITHil ynpyroro 
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paccenann. Oa cocTOHT B npocnelKHBBHHH rpynnb1 cnenon, nxonnmnx nepneannKynnpao B 

aMyilbCHIDo Enaronapn npnMeHeHHID aTOr0 MeTona, ynanOCb H36emaTb CHCTeMaTHqecKHX 

onm6oK B onpeneneann aq,q,eKTHBHOCTH npOCMOTpa n noKa3aTb, 'ITO OHH CBO!lCTBeHHbl O0bl'l

HO npnMeHneMOMy MeTony noncKa CO0b!THi! no nnomann. 

O6orameHHh1e nonoponoM KaMeph1 B n 3 ncnonhaonanncb npa nayqennn ynpyro-

ro p - p paccennns, npH aHeprnn 8,3 ran n npn ncnenonaHnn " -, p paccenHnn npn IIM

nynbce 4 ran/c, nepBall na HHX cocTonna na cnoen, nponnTaHHhIX nonoi!, BTopan _ n3 

cnoea, nponHTaHHbIX sTnnearnHXoneM. 

EbmO Hai!neHo, 'ITO 3aBHCllMOCTb npo6er-aHeprllll nnn npOTOHOB B KaMepax B If 3 

onl!ChIBaeTCH cnenyromnMH q,opMynaMn: 

0,1573+0,005 
E --(0,2:Jl ±,0.008) x R 

o,~68 +o,oos 
E ={0,2Z7 :t,0,007 )x R -

(B) 

(3). 

3necb E - aHeprns1 npoToHa a Man, 

o6nyqeann a MK, 

R - npo6er npoToHa B aMynhCllll B MOMeHT 

Ha 1 cM
2 

o6orameHHoi! aonoponoM aMynbcHn npnxonnTcn a K =· nT paa 6onbme 

no - 'll!Cna nonopona, 'leM Ha TY me nnomanb cTaHnapTnott aMynhcn11, anecb n 
n0 t 
If 

3 
nnep nonopona a 1 CM nponnTaHHOtt II CTaHnapTHO!l aMynbCllll"COOTBeTCTBeHHO, -HC-

XO)lHan TonmnHa a MynbCHOHHoro cnon, T - Tonm1rna nponHTaHHoro cnon. ITpn reoMeT-

pnn o6nyqeHHH nepneHnnKynnpHO nnOCKOCTH aMynbCHH aenn'l:nHa K (Ha30BeM ee~OTHO

CHTenbHO!i aq,<peKTHBHOCTbro' aMynbCHH) xapaKTepnayeT CTeneHb yCKOpeHnn Ha6opa CO0hI

TH!l Ha Bonopone B nponnTaHHOli aMynbCllll no OTHOIIJeHHro K CTaHnapTHOli. 

B KaMepe B 6hmo aaperncTnpoaaHo 749 cnyqaen ynpyroro p - p paccenHnn, a Ka-
Mepe 3 222· cnyqan ynpyroro "-,_,p paccenHHll. BKnan q>OHOBblX CO0b!Tlli! B qncno Bbl-

neneHHhlX cnyqaea ynpyroro p-p n " -,p paccenHHll cocTaam1eT (1,0-1,3)% H (2-8)% 
/3-5/ 

C0OTBeTCTBeHHO 

rnana II nocanmeHa o6aopy aKcnepnMeHTBnbHhIX naHHbIX no ynpyroMy p-p n 77-,p 

paccenHHro a o6nacTH aHeprni! Bb1me 1 raa, ITonaannromee 6onblllHHCTBO aTnx aKcnepnMeH

Toa Hanpanneno Ha nay'leHne cpaBHHTenbHo 6onbmnx yrnoa paccenHnn n He OTBeqaeT na 

BOnpoc O cymeCTBOBannn peanbHOi! 'laCTll aM{!.IlllTYilbl ,inepHoro paccenann. Bnepable MeTo

nnqecKne TpynHOCTH, CBH3aHHbie C ll3Y'l:eHHeM O'leHb MailbIX yrnoa pacce,mnn, 6bmll npeo

)lOneHbl 6naronapn npnMeHeHnro H0B0li MeT0illlKH, OCH0BaHH0li Ha npHHUHne MH0r0KpaTHblX 

/8 a/ npoxomneHnli BHyTpeHnero .nyqKa ycKopnTenn qepea TOHKyro MHIIJeHb ' • 3THM caMbIM 0bl-

na MeTonnqecKn o6ocHOBaHa B03MOmHOCTb nayqeHHH o6naCTH HHTep<j,epeHUllll KYilOHOBCKOro 

/8 6/ ll nnepHoro pacce,mnn llpll Bb!COKHX ll caepxBb!COKHX aHeprm,x 1 
• ITepBbie peaynbTaTbI, 

/8 al nonyqeHHbie C llOMO!IlbID 3Toro MeTona, 0binll ony6nHKOBaHbl B ' n roaopnnn O Hanll'Illll 
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cymecTBeHHoi! peanbHOi! 'laCTH B aMnnnTyne P -p paccenmrn. Ha XII MemnyaaponHoi! 

KOH<pepeHUHH no q>H3HKe BblCOKllX aHeprni! B ny6He 1984 r, nnepBbie Ohm 'leTKO c<j,opMynn-

poBaH Bh!BOil O HanH'IHH peanbHOli qac-rn B aMnnnTyne p-p paccenann Ha OCHOBaHHII Bbl-

nonHeHHhIX pa3HbJMH MeTonaMn aKcnepnMeHTOB pa3nll'IHhlX aBTOpOB, CnenyeT, onaaKo, aa

MeTIITh, 'ITO Bee aTH aKcnep11MeHThl nonycKaroT nnyro, XOTl! II Menee ecTeCTBennyro, llHTep

npeTaunro: no-BIIUHMOMY, Ha6nronaromH!icn xoa nn<j,<j,epenunanbHoro ce'{eHnH a o6nacTn ManbJX 

yrnoa paccenHHH MomeT 0hJTb O0'hl!CHeH pa3HblMH no aennqnae II l!MeromnMH HeonnHaKOByro 

yrnonyro aaaHCHMOCTb aMnnnTyaaMn c11nrneTnoro H Tp11nneTnoro paccesrnni!, 

B rnaaax Ill n IV Olll!CbIBaIDTCH peaynhTaTbl aKcrrepnMeHTOB no nccnenoeaHnro yn-

pyroro p-p paccenHHfl npn aHeprnnx 8,3 n 10 raa n nx aaanna, ITepBbill onhIT Bbmonnea 

C llOMOlllbID aMynbCHOHH0li KaMepbl B, nponnTaHHOli aonoi!, 

Ha pnc. 1 rrpnaeneao naMepeHHoe aaMn nn<j,q,epem1nanbHOe ceqeane ynpyroro p -p 

paccenHnn npn aaeprnn 8,3 raa,· PeaynbTaTbI aToro aKcnepnMeHTa paccMaTpnearoTcn c Toq

KH apeHllll KBa3nKnaccH'l:EiCKott Monen:n C KOMnneKCHb!M noTeHu11anOM B3aHMonel!cTBHH, aaan

CHIUHM OT paCCTOHHHH Memny HYKilOHaMH H HX Clll!HOBOro COCTOHHllfl, B paMKax aTol! Mone

nn H3Mepeaaoe nnq,<j,epeHUHanbHOe ceqeHHe yKa3bIBaeT nn6o Ha Hannqne nel!CTBHTenbHOl! 

'laCTll noTeHUHana aaanMonel!cTBHfl, nn6o na'paanH'll!e noTenunanoa B3aHMonel!CTBll£1 B CllH

rneTHOM H TpHnneTHOM COCTOHHllllX CTanKHBaromnxcn npOTOHOB. 

Iln<j,<j,epeHunanbnoe ceqeHne anannanpyeTcg TaKme c T0'l:KH apennn nonroconorn:n Pen

me a npenrronomeHHH, 'IT-O nrpaeT ponb TonbKO BaKyyMHhil! nonroc. Toraa 

rne s 

~ /(~)o 
dt dt 

2[a(tJ-•I ) , 

C F(t)(~) 
So 

'' 

- KBanpaT nonaol! aaeprnn B CUM, .. t =--, 2p 
2
, ( 1 ~ cos 0 CUM) - KBa.rtpaT qeTbl-. 

pexMepHoro rrepenaHnoro nMnynbca, a ( t) - ynnnepcanbnan <j,ynKung, KOTopag nonmna 

onHCblBBTb TpaeKTopnro BaKyyMHOro nonroca 'laCTHU pa3IlH'IHOl! npnpOilbI. F( t) - BhI'leT 

aaKyyMHoro nonroca. 

BbI'IHCneHHOe 3Ha'le_Hne napaMeTpa HaKnOHa )lll<p<pepenunanbHOro ceqennn A corna

cyeTcH C Bbl1'0IlOM O cymeHHll nnq,paKunonnoro KOHyca C poCTOM aHeprnn. a.(t ) HCKa-

nacb a anne nnHel!Hol! q,yHKUHH t: a =-1 +: .\ 2 t Ebmo nal!neHo, '!:To 

.\ 2=· 1,3 :t:0,3 (ran/c)-
2

• 

3KcrrepnMeHT no nccnenonannro yrrpyroro p-•p paccegHHSI npn 10 ran BhmonHeH c 
. /8 al 

noMOIUbro MeTona, npennomeHnoro B,A. HnK!lTHHbIM n B.A, CenpnnoBhIM ' , B KOTopoM 
4 

ocymecTBn£1eTc£1 MHoroKpaTHoe ( - 10 paa) npoxomneHne BHyTpeHHero nyqxa ycxopnTenn 

qepea TOHKyro noaopoaoconepmamyro ( B naHHOM cnyqae ( CH 2 ) n nneHKY), 3MynbCHOHHhie 

KaMepbl cnymaT neTeKTOpaMH npOTOHOB oTnaqn OT CO0b!THl! ynpyroro pacceHHllH Ha BO)lO-

5 



pone, KOTOpbii! axonHT B COCTaB nneHKH-MHWeHH. B rnaae IV onHcaHbl HeKOTOpb!e oco-

6eHHOCTH npHMeHeHHH ¢oT03MYnbCHil B 3TOi! MeTonHKe. Ha pHc. 2 npHBeneHo 3KCnepHMeH-

TanbHOe n11¢¢epeHn11anbHoe ce'!eH11e ynpyroro p - p pacceS1H1111 np11 sHepr11n 10 rss, 3necb 

TBK>Ke, KBK H npll 3HeprHH 8,3 rsa, HaomonaeTCH npeBbIWeHJle n11¢¢epeHI1H8llbHOrO Ce'!eHHH B 

o6nacTH ManbIX yrnoa pacce11HHH aan 3HaqeaneM, cnenyIOillHM 113 onT11qecKoi! TeopeMbI nn11 

6eccnHHOBbIX '{8CTHII B cnyqae '{JICTO MHHMOi! aMnm1TynbI pacceHHIIH ~(O) = (~ )
2

• 
· dn 4" 

3TOT s¢¢eKT MO)l{eT Ob!Tb Q01,HCHeH nn6o HanH'!HeM peanbHOi! '!aCTII B aMnn11Tyne pacce11-

HIIH, nn6o pa3nll'!JleM aMnnnTyn p - p pacceHHIISI B n-ayx CilllHOBbIX COCTOSIHHHX npOTOHOB 

(cnHrneTHOM H Tp11nneTHOM), flpll aHann3e 3Kcnep11MeHTanbHb!X naHHbIX no ¢opMyne EeTe 

(9) paccMaTp11BaeTCSI KoMnneKcHaSI aMnn11Tyna 11nepHoro p - p pacce11HJISI A B Bline: 

A •a~ (0) +ig 1 (0)., 

a • 
Re A(0) 

Im A(0) 

ITpennonaraeTCII, 'ITO nei!CTBJITenbHaSI II MHIIMBH qaCTII aMnn11Tyn&1 

pacnpeneneHne no 0 , Ka)l{nag co csoei! nonywnp1rnoi!. 

= ,/( dr;·) 
&1 dn onT 

g = ,/~) 
R dn onT 

(i'!__) 
dn onT 

0
2
1n 2 

exp ( - --;,;;-r- ) ' 
20 

I 

0
2
In2 

exp(-~)• 
WR 

?r;t,,t )2 

4" 

( 1 ) 

(2) 

A HMeIOT rayccoso 

(3) 

(4) 

(5) 

ITapaMeTpbI a 

MYllbl 

0 I H 0 R onpenenSIIOTCSI MeTonoM HBJIMeHblllJIX KBanpaTOB H3 ¢op-

dcr· 
--·= 
dn 

2 2 2 2 2 2g 1,06 
g +(1+,8 )g +a g -2g (ag +--1-ln-->• 

0 I R O R 137 ,8 na6 k a 0 

AMiln)ITyna KynoHOBCKOro pacceSIHHH 3anHCb1BaeTCSI B BHne: 

2 
go 

137 fliao • k 

F(0) 
• ; ---:-r • 

0 

(6) 

(7) 

3necb F(O) 

nail 

-¢opM¢aKTOP HyKnoaa, KOTOpbli! nng MBllbIX yrnoB annpQKCHMHpyeTCSI ¢opMy-

F(0) = o 1.n 2 ). 
exp(-~ (8) 

I 

6 

l 

! ,,, 

l 

.~ 
I~ 

'~ 

/. 

2g
0 

a g R H 
2g

0
• :Zgl 

137 ,8 na6 

In 1, 06 
kaO 

·c11nbHblii', II 'cna6b1ii' JIHTep¢epeHUIIOHHbJe qneHbI, OTBeTCTBeHHbJe 38 IIHTep¢epeH!lllIO peanb

Hoi! II MHIIMOii '!aCTII aMnn11Tyn 11nepHoro pacceSIHIISI C aMnm!Tynoi! KynoHOBCKOro paccelIHlllij 

k = ..!_ - son11osoe '!Hcno B cuMJ 
>. -13 . 

a = 1.10 CM - ps1nHyc HyKnoHaj 

,8 na6 - CKOpOCTb npoToHa s na6, CHCTeMe ( B en. c ) , IT pH paCCMOTpeHHH naHHblX, no-

nyqeHHblX npH 3HeprHH 8,3 rss, napaMeTp ,8 B ¢opMyny ( 6) He BBOnHncH. Pac'!eT noKa-

aan, '!To B npenenax om1160K OR=· 01 

npHHSITO OR = 0, • B Ta6n11ue IV 

nosT OMY npH OKOH'!aTenbHOli o6pa60TKe ObinO 

np11seneHbl pe3ynbT8Tbl Bbl'{IICneHHii, 

T a 6 n II u a 4 

E (f,,s) 
__ __JQ!H ,8 2 

---- -- -------
-a 00 = 00 X2 n -m 3anaHHOe 

I R a!<>t ( MOlj) 

8,3 

10 

0,32!_0,07 

0,25:0,01 

7 ,8!_0,3 9 5 40, 2_! 1 

0,0!_0, 1 7,5!_0,2 10,9 11 40,1!_1 

KpHBbie, COOTBeTCTBYIOillHe naHHOMY paC'!eTy, np11seneHbl Ha p11c. 

mrnHil, ITyHKTHPHBSI Kp11B8lI Ha PHC, 2 OTseqaeT cny'!aIO a = 0 

11 2 a BHne cnnoll!Hb!X 
2 

np11 sToM X 141 

npH n -m = 16, TaKHM o6pa3oM, Ha6nIOnaIOm11i!c11 xon nH¢¢epeHu11anbHOro ce'!eHHlI s 06-

nacTH ManbIX yrnoB paccelIHIISI MOJKHO 001,IICHl!Tb KOHCTpyKTHBHOi! IIHTQp¢epeHuneli KynoHOB

CKoro H 11nepHoro pacce11H11li. ITpennono)l{eH11e 06 OTcyTCTBHH peanbHoi! qacT11 aMnn11Tynb1 

11nepHoro pacce!IHHSI (HnH a = 0 ) He ynosneTBOp!leT OilbITy. llrrn Toro, '{TQObl 001,HCHl!Tb 

3Kcnep11MeHTanbHbie naHHbJe, nony'!eHHbJe np11 IO rss, B paMKBX CUIIHOBOli 38BHCJIMOCTII aMn

n11TynhI pacce11H1111, Heo6xonHMO npennonoJKHTb, '!To yrnosa11 3aBHCHMOCTb aMnn11Tyn s pa3-

HhIX CllHHOBblX COCTOSIHIIIIX npoTOHOB pa3nH'iH8 II HMIITHpyeT IIHTep¢epeHUIIIO, 

TaKHM o6pa30M, peaynbTBTbl nsyx He3aBHCIIMbIX Ollb!TOB (npn 3HeprllH 8,3 rss H np11 

3Heprn11 10 rss)' BblllOnHeHHblX pa3Hb!MH MeTonaMH, MoryT Ob!Tb 001'SICHeHbl HBllll'!HeM cy

mecTBeHHOli peanbHOi! 'iaCTH s aMnmITyne ynpyroro p -•p pacce!IHIISI, 3TH BbIBOnhI ObinH 

nonTaepJKneHu pS1noM pa6oT, B&monHeHHhIX B HHTepsane sHeprHi! OT 2 no 24 rsa, nono)l{eH

HbIX Ha KOH¢epeHUIIII no ¢11a11Ke Bb!COKHX 3Heprni! B lly6He 1964 r. 

ITapaMeTp HaKnoHa n11¢¢epeHn11anbHoro ceqea1111, orrpeneneHHhiii npn sHepr11n 8,3 rss: 

A = 9,8 + I,2 ( rss/c)-
2 

H cpen11eKaanpaTH'iHbli! pan11yc B3aHMonei!CTBHII 
_: /10/ 
~ = ( 1,07 + 0,08) fm QKa3anHCb HeCKOllbKO MeHbnre, qeM B paooTe ' BblllOn-

HeHHOli rrpn s11eprH11 8,5 rss, a KOTopoi! /? • ( 1,20 ~ 0,05) fm • ITonHoe ceqeHHe 

~ ... '.,f; 7 



ynpyroro p - p paCC8llHl!ll npn 3H8prl!II 8,3 r3B u· = ( 11,2 + 0,7) MOH, 
ynp, /II/ -

xopowo 

cornacyeTCll c sennqnHol u· · = ( 11, 71 + 0,22) MOH npH 8 r3B H H8CKOnbKO 
ynp. - /12 10/ 

Bb!W8 senI1ql!Hbl u· ( 8, 7 + 0,4) MOH, nonyqeHHOH B ' npn 8,5 r3B, Pa3HHUB B 
- . /10,12/ 

pesynbTBTBX llBHHoro 3KcnepHM8HTB I! onbITB OO'bllCHll8TCll, 
ynp. 

TilqecKHM 38Bb!W8Hll8M 3q>cj,eKTHBHOCTH npOCMOTpa B oonaCTH yrnoB 

no-BHllHMOMY, CHCTeMa-
0 /10,12' 

0 > 8 B paooTax. 

rnasa IV nocBSill!eHa nccnenoaaH1110 ynpyroro TT -· P paccellHHll npn nMnynbce 

4 r3a/c .. PeaynbTBTbl npnB81l8Hbl Ha pnc. 3. 

/13/ 
TaM JKe HaHeceHbI peaynbTBTbI paooTbI TnHra , nonyqem1b1e B oonacTn oonbmnx yr-

nos pacceSIHHll, H KpHBBll, COOTBeTCTBY!Oll!Bll 

a = 0,0 t 0,3, 

00 = (13,1 + 0,1)
0

, 

X 
2 

= 14,8 ( n - m = 12), 

nonyqeHHblM MeTOllOM HBHM8Hbll!HX KBBllpBTOB no cj,opMyne EeTe Ha OCHOBe aHannaa HBWHX 
/13/ 

llBHHblX H llBHHb!X paOOTbl • 

ITpn pacqeTe npennonaranocb, qTo aMnnnTyna llllepHoro pacceSIHHllKOMnneKcHa, a peanb-

Hall II MHHMBll ee qacTH nMeJOT rayccoao pacnpeneneHne no 0 C OUHHBKOBOH nonywnpII-

ml~. 

3TH Bb!B0/lbl HBXO/lllTCll B cornaCHII C oueHKBMH, cnenyIOll!HMII H3 /ll!CnepCIIOHHblX co

OTHOW8HIII H He npOTIIBopeqaT pesynbTBTBM oonee Il031lHIIX paooT, 

ITapaMeTp HBKnoHa nncj,cj,epeHu11anbHoro ceqeHHll A= (7,5 + 0,6) (ras/c)-
2 

cosnanaeT 

co 3HaqeHHllMH, nonyqeHHb!MII npn upyr11x 3HeprllllX II cornacyeTCll C Bb!BOllOM O H038BIICII

MOCTII napaMeTpa HBKnOHB OT 3Hepr1111. 

ITonHoe ceqeHI1e ynpyroro TT -•p pacceSIHHll oKaaanocb paBHbIM 

u· 
yup 

(5,9 ,! 0,5) MOH, 

0cHOBHbl8 peaynbTBTbl II Bb!BO/lbl 

1. PaapaooTaH MeToll 11ayqemrn ynpyroro pacceimnll qacTnu B.b!COKHX aHeprul c no

Mom b!O 3MynbCllOHHb!X KaMep 1!3 cnoeB cj,oT03Mynbcl!n, nponHTBHHblX BOllOPOllOCO/l8plK811!HMH 

B811!8CTBBMI!, OnncaH cnocoo naroTOBneHnll TBKllX KBMep, nx CBOICTBB II M8TOll npoCMOTpa. 

ITpnMeHeane TBKHX KaMep nano Pllll npenMymecTB! B H8CKOnbKO paa (3-4) IlOBb!CHnacb CKO

POCTb HBXOlK/l8Hllll COOb!Tlll HS BO/lopone, cymeCTB8HHO ynpomeHbl ll ycxopeHbl ll3MepI1Tenb

Hb!e onepan1m, ·EnaronapSI IlpllM8H8Hll!O CnOCOOB npOCMOTpa 3MynbCIII 'no rpynne cnenos' 

ynanocb BbillBllTb CllCT8M8Tl!qecKne OlllllOKI! B 3q>cpeKTllBHOCTH npoCMOTpa, CBOHCTB8HHb!e no

l!CKY coob1Tnl 'no nnomann•,, n naoeJKaTb IIX, 

8 

Conep)t<Al!ne B0/lOpona B KBMepe Il3 npOUIITBHHb!X cnoea onpenenSieTCll C OWIIOKOI - 4%, 

B TO Bp8Mll KBK OWHOKB B coneplKBHIIH sonopona " CTBH/lapTHh!X cnOllX COCTaBnlleT 8%. 

KaMepa Il3 cnoea, nponnTaHHhIX sonol, ucnonbsoaanacb llmt nsyqeaull ynpyroro p - p pac

ceSIHilll npn 3HeprI1n 8,3 r3s; KaMepa Il3 cnoes, nponIITBHHb!X 3THnearnIIKoneM, npI1MeHSI-

nacb npu uccnenosaHiln ynpyroro ,, - - p pacceSIHHll npu HMnynhce 4 r3s/c. 

2. B H3MepeHHOM HBMII nm!·cj,epeHunanbHOM ceqeHIIII ynpyroro P - p pacceimilll npn 

aHeprIISIX 8,3 n 10 ras aaonronaeTcSI npeBb1weH11e ceqeHilll B oonacT11 MBnbIX yrnos pac-

C8llHilll Hall 3HaqeHil8M, cnenyJOlllllM Il3 onTI1qecKol TeopeMbl llnll oeccnIIHOBL!X qacTIIU B cny-
k u· 2 

qae qI1cTO MHIIMOI aMnnHTYllbl paccel!Hllll, T.e. HB/l sennqIIHOI ( __ to_t __ ) • Torna B paMKBX 
4TT 

KB83I1KnaccI1qecKOI cj,opMynbl EeTe BMilnIITYllbl KynoHOBCKOro II ll/l8pHoro pac~el!HIII HM8!0T 

pa3Hb!ll 3HaK, II M8lKllY HIIMII IIM88T M8CTO KOHCTpyKTIIBH8ll IIHTepcj,epeHUilll, a peanbHBll 

q!lCTb aMnnIITYllb!. paccel!Hilll OK83b!B88TCll OT/!HqHoli OT Hynll! 

ReA(O) =·•a =·-• 0,32:t0,07npn 
Im A(0) 

a =-0,2S ±0,07 npn 

E 

E 

8,3 r3B1 

10 r3a. 

3-toT peaynbTBT Obin UOllTB8plK/l8H pllllOM 8BTOpOD ua XII KOHcj,epeHUHH ·. no cp1!3HK8 Bb!COKIIX 

3Heprilli 1964 r'. HaonronaeMb!I ·acj,cj,eKT MO)i{8T 1!~8Tb H npyr:oe OO'bl!CH8Hl!e - B38IIM_onel-, 

CTBIISI B llBYX CUHHOBb!X COCTOllHilllX CTBnKIIBB!OlllIIXCll UpOTOHOB (TpI1Iln8THOM II CIIHrneTHOM) 

pa3nilqHbl, 0/lHBKO llnll Toro, qTOObl ynosneTBOpIITb OilbITY, BbIITOnHeHHOMY UpII 3Heprm:i 

10 r3a, HeOOXOllllMO npennonOlKIITb, qTo CIIHrneTHBll II TpilnneTHBll BMnnnTy/lhl paccel!HIISI 

IIM8!0T pasnnqHyJO yrnoayro 38BIICHMOCTb, llMIITnpyromyro HHTepcj,epeHUH!O, ITo3TOMY nocnen

Hee OO'bl!CHeHne K8lK8TCll MeHee ecTeCTB8HHb!M,' : 

ITapaMeTp HaKnoHa n11cj,cj, epeau11anbHoro ceqeHHll II pannyc aaa11MoneiicTBnll a onh1Te, 

BbIITOnHe~HOM np11 3Heprn11 8,3 r3s, OKaaanncb H8CKOnbKO M0Hbllle, qeM B oonee paHHHX pa-
/ 10 12/ t,:. . re;::;;- /10/ 

ooTax ' ; vt' = ( 1,07 +: 0,08 ) fm (naHHall paooTa)·; v T2 = (1,20 +: 0,05) fni • 

ITonHoe ceqeHne ynpyroro P - P pacceSIHllll npn 3Heprn11 8,3 raa Hal neHo paBHhIM: 

u ynp = 11,2 ;t 0,7 MOH, 

3. lfaMepeHo uncj,cpepeHn11anbHoe ceqeHne ynpyroro TT - -· p pacceSIHllll npn n'Mrryn~_: ' 

ce 4 r3a/c, Ha OCHOBBHHH KOToporo nonyqe11a OU8HKB aenHqHHbl peanbHOH qacTH aMnn'HTy-

llbl l!UepHoro TT - p paccel!Hllll! 

a= 
Re A(0) 

Im A( 0) 
0,0 :!:: 0,3 • 3To 3HaqeHH8 cornacyeTCll 

C aenIPUIHOH, Bbl'llHCneHHOil Ha OCIIOB8HHH J.lHCIIepcHOHHhIX COOTHOIIIeHH:0, ll He npoTHBOpe'tUIT 

pesynbTBTBM oonee nosnHHX paooT. ITapaMeTp HaKnoHa nncj,cpepeHUHanbHoro ceqemrn 

A = 7,5 ± 0,6 (r3s/c)-
2 

cosnanaeT c aennqHHBMH, nonyqeHHhIMH npII npyrHx 3Heprirnx. 

Ero 3HaqeHHe cornacyeTCll C BL!BOUOM O H838BIICIIMOCTH napaMeTpa HaKnOHa /lHcpcj,epeH-

9 



nHanbaoro ce'leHHll " - p pacce,rnHll OT :cmeprHH B o6nacTH ,meprHll 1 - 18 r:aa. 

ITonaoe ceqeaHe ynpyroro " -•p paccesrnm1 aaiineao paBHbIM: 

U· = { 5,9 j; 0,5 ) M6H. 
ynp -
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P11c, 1. JlII<!>c!>epeHUHallbHOe ceqemrn ynpyroro p- p pacce11HH<1 
npu aHeprHH 8,3 r,rn. Kpnsa11 paccq1<TaHa no ¢opMyne 

. ReA(O) 
J5eTe H C00TBeTCTByeT,: a a-~ a-0,32+ 0,07 ;01 ~-7,8"+0,1'; 

x2
-9,0;6i, aa¢HKCI<POllaI<o paBHhIM 0,. 

~· 
%, 

1.10. 

Olffll 

100. 

SD 

' ' I 
I 
I 
I 
I 

' I 
I 

\ 
\ 
I 

\ 
' ', · ........................ 

, ., 
fj""' 

Puc. 2. IlH<}xpepenunanbHOe ceqem-1e ynpyroro 
p-p pacceSIHHSI! 3KCnepHM9HTanbHbie 

TO~KB H KpHBbie, paccqnTBHHbie no 

~OpMyne 5eTe,- cnnornHag nHHHH COOT

BeTCTByeT pe3yllbT8T8M pacqeTa a 
MeTOllOM H8HMeHblliHX KBanpaTOB (a =-0,25), 
nyHKTHpHag COOTBeTCTByeT a .,. 0. 
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PHc. 3. Jlmj,<j,epeunHa.llbHOe ceqeHHe yrrpyroro 11 -p pacceamrn 
JIPH HMlty.llbC8 p =4 fsa/c; Kp1IB8SI paCC'IHT8H8 IIO 
<j,opMYne EeTe .nna a = 0,0 ±P,3 ; 00 ~·(13, 1 ±,0,1 f. 
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