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A H H 0 T 8 U H H 

~3y~anocb ynpyroe pacceHHHe ::n;-:Me30 HO B c H:vtny'lbC SMH 2,8 " 6,8 SaB le 

H8 H.:J.p8X yr.11ep0.08, nony<t9HHbl9 .O Hqo¢ep9HUH81lbHbl9 C9'19HHR 00p800T8H bl C n O

:v!OWbiO onTH'l9CKOI! MO.:l91lH. 

n OK838HO , ~TO X8p8KT9p HCTHKH ynpyrO"'O p8CC0 HHHH 
'JT--M930 HOB H8 yr '1(' -

po.:J.e B H3Y'l89MOM 3HepreTH'l9CKOM HHTepaan e 3 8BHCHT T OilbKO O T nepe.:J.SHHOr O 

HMny.'lbC8, 

OueHeH O TSK >Ke ce'leHHe pacceHHHH 

H ei!TpoHe: 

16 , 8 Baa l c l , 

5 I ~ 90° I ~ 0,4 MO . 
:1/lf 

n -:.M930HOB B 38..:1 H IOIO nonyc ciJepy HA 

12,8 Baa lcl H 0 I ~ 90°/ ~ 0,1 M6 . 

Jll'l 

F.lutlc scatter/nil of '2.8 and 6 . 8 9oV/ c negative pions on c arbon nuc/e/ has 

been !itudled. The dlllerentltJI erou sections obtained have betn a na/yaed with the aid 

of the optical .,ode/, 
It has been shown that tho character/a tics o l elastic scattering of neflat/ve pi ons 

on carbon In rhe ener4Y ranfle under study depend on tho tras/orred momentum only. 

The crou sect/on lor negative pion scatter/nil to the backward half· spht>re on 11 

neutron hu been estimated to be o 1 }00"' ~ 0.4 mb. :l .S 9oV/ c and a )01)
0 ~ 0./ .,b 

( 6 . 8 13eVI c) trn trn 



UenbiO HacToRweA pa6oTbt P BnRnocb K3MepeHHe n o nHoro H a H¢¢ep&HUfl8llbHO

ro C9'19H H SI ynpyroro p8CC9SIH HSI n -:-..1e30HO B H8 Rapax yr11epoaa , fl ony 'I SHHhle 

Ll.8H H bl9 003BOllSIIOT C 00:-..iOWbiO OOT H'ieC K O A MOaen H OnpeaO!lHTb OO.O H 'IHHY H 3 1HIK 

/ 1 ,21 
He 38BKCSIW9 A OT COHH8 pe8ll b HO A '18 CTH 8 M OI1 H TY Qbl OH O H - HYK!lO HHOrO p8CC9SIH HSI , 

K OT Ophle npO SIBJJ SI IOTCSI 5naroaapR H HTepc!Jep e H U HH KYllOH OBCKOrO H SIQOpHOrO pac-

C&SI HHR, 3 TH Q 8 HH b18 !l8JOT B03~10>K HOCTb T8 K >I<e OO!lY'I HTh CBEl ' (OIIHSI OU 311E'pr<'TH

'19C KOA 38BHCH~10CTH ! !HcjJ<]'·9peHUII8.'lbHOrO CC'l8H H SI y npyroro pACCPSJH IHI nrH 0 111118 -

KOBhlX nep8!l8HHhlX HMOYllbC8X, 

I. 3h CIIEP~Ii'v\EH TAJlbH:\H YACTb 

I. J.13'>19p&HH R pacCeSIHHSI ri -~e30HOB C HMnynbCOM 2, 8 698 /C 

l-13~ 9p&HH9 p8CC9SIHHSI ri -~830HOB C HMOVIlbCOM 
/3/ 2,8: 0 ,1 5 Sae/c npo-

H3BO.::t HilOCb c n OMOIHb iO nponaHoeoA ny3btpbKOBOii x a Mepbl o6b&MOM 37 x ! Ox ID eM 

6e3 M8rHHTHOr O 0011!1, !lnSI H3~t ep eHHSI OT6Hp8n H Cb CJ19Qbl penRTHI\HCTCKHX '18CTHU, 

0 
BXO!l RW HX B K 8Mepy 0 0£1 yrllOM He 6onee 2 K ee ropH30H8T8JlbHO I\ OCH /y r Oll B 

np08K UH H H8 OJJOCK OCTb H8011 10Q8HHR / H ll8 >1<8WH 8 B arh(\)e KTH B H Oii 06118CTK K8M9pi>l 

.Qil KHO A 28,4 CM /60 MM H8 cP0TOII.Tl9HK9 / , rae KCK8>1< E'HHSI cne : tOB M K HIIM8 11 bH hl U 

.ll n R YCKOpeUH SI OT50pa CIIY'lll.9B p8CC9 SIHH SI Mbl 113~epSU1H OTK/l0H 9 HH9 C H.'I biH) 

yB 9 11H 'I9H HOrO H306pa >hGH IH I CJ1011 8 OT n pRMOll !!HHHH 1 H 8 H 9C8H11 0l\ 118 rtp0 '3 pll'IIIYIO 

!lhH &AK y 1 K O T Op8SI yCT8H 8BJJ H B8118Cb H 8 T O 'IK e nepeC9'19HH SI C110h8 C rp811HUAM M ~~

¢eK T H B H OA 05J18CTH . 3TOT MeToa II03BOJ1RJ1 npaKTH'C CKH 6ea ' I O T O[l b OTfi llpi1TI> C<l.)' -
X / 

'ISH p 8CC9SIHKSI H8 yron 'f ~ )0 
, V1 cnOnb30B8H H O llH HOilK H rtp11M 9 pt10 B ae-

CRTb p83 YCK O p HIIO OT60p CllY'I8eB paCC9 SIHHSI 1 a T8K>I<6 YMOHbWKIJO nponyCK H 

3B9 3 .Q 0 KOTOpbl 9 HM 810T M9CTO npH 0 6 bt'l HOM npOCMOTpe. /CM . np11110>1<9HUe .1\'y 1/, 

x l lb 
non yrJJOM T llOHHMaeTCB llpOeK U H SI npOCTp8HC TOPHHOrO yrna p8CCPSI-

HHSI "" H8 O'IOC KOCTb H 86ll i0£16HH R, 6 H8CTOSIW9H pa oOT e H"l'\.!PpSIIl i!Cb np09KUHH 

yr10B p8CC9SIH H SI H8 OJlOCKOCTb cPO T O r pac!JHp0B8HKSI 1 'ITO 06<!CO C'IHI}81JO "lH8'lHTC!lbHO 

lly '1 u..y10 TO'IHOC T b , '1 9 M H::lMepe HK e npoc Tp8H CTB9H HbiX yr •ton , 
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Cny•1aH pacc&SIHHR, oTo5paHH ble no .'lHHeAKe, tlBB," f lbl o 5 pn5a T b i Ban ltCu na 

MHKpOCKOne J'v\ SVJ-9 C yB&JlH'I9 HH8M 3 , 5 X 15 • .QnSI H3M8p8HK A 5bl.'18 Bbl5pa n a pa-

50'I8 SI R'I811 K8, p83M8p0M 10 MM , 'ITO .U8B811 0 MHKHM8JlbHYIO norpeu, HOCTb H3Mepe

HHR yrna , 06yCJlOBJl8HKYIO MHOrOKp8TH biM K YilOKOBCKHM p8CCeRK H8M H lllYM0:-.1 ny-

0 
3b1pbKOB cno.aa I ~ 0,06 I . Ha.ae»<nbtM cnoco6oM OT!lenen HR "t e AcTBHTenbKbiX 

8KTOB p8CC8RtiHSI O T CllY'I 88B JlO)KHOr O paCC8RHHR SIBJlROTCSI JlOK8Jl R38U H R TO'IKU 

pacceSJHHR. LlnSI acex o T o6paHH blX cnyqaea pacceSIHHSI na y r on 'f ~ 1° TO'IK8 pac

ceSIHHSI 6bln8 BH3Y81lbHO onpe.aeneHa a npe.aenax 1 MM a K8M epe . T o'I KH pacCCRHHR 

paauoMepno pacnpe.aeneHbl no m.n HHe Ka Mepbl. Cpaaueu He 'I HCn8 cny•18ee pacceR

H HR B p83 Hbl0 C T O p OHbl /67 H 54 / YK83biB8 8 T !18 H838BHCHMOCTb OT60p8 C'lV 'I8eO 

OT 3K8K8 yrna p8CC8RH H R. 

5 
Bcero c noM OtUbiO nHHeAKH 5bino npocMOTpeHo oKono 1,49x 10 e M c n c.aoe 

n- -Me30HOB H OT 05p8 HO OOnee 800 Clly'laea, H3 KOTOp blX II OCJlO H:1ME'p8HHA flO 

0 0 
MHKpOC K One OC T 811CSI 121 CllY'18A p8CC8RHHR H, yrn hl OT 1 .UO 10 H 30 cny'I88B 

0 
p8cceRHHR na yrllbl 6onee 1 0 • 

2. J..13,1epeHH e paCC8SIHHR n - :>vle30HOB C H :>v1HYilbCOM 6 ,8 6 3a / c 

Vl3M8p9 HH O ynpy r orO p8CC8SIHHSI n - Me30HOB H 8 S! Jlp8X yrnepO.U8 npO H3'lO-

.Q HJl 0Cb C nOMOUibiO 24-X ll HTpOBOII nponaHOBOA ny3b!pb KOBO A K8MOpb1 , llOMeweHHOII 

x/ -
B M8rHIIT H 08 none 13 700 3pCT e.Q • n8.U8101UKA !18 K8Mepy ny•JOK n - Me30HOB 

HM OJl RMny .'lbC 6,8 !' 0,6 Saa /c . npHM 8Cb r- -M e30K OB COCT8BI1SIJ18 /5 ;!: 2 /%. 

/4/ 
no.apOO HOe OH HC8KH8 3KCnepHM 9HT811bKOl! ycT8HOBKH npHae.aeHO B paOOT e • 

Lln R H3M epeHHII 6bJna Bb15 p8Ha a¢tiJeKTHBHa Sl o5naCTb K8M epbl .an KH O il 42 CM , 

rae HC K8 >t<eHHR Clle.QOB MHH HM8JlbHbl H npHMepno O.Q HH 8KOBbl nO BeJl H'IKHO . 0T 5 a

p81111Cb npOXO.QSIU.l HO '1epe3 aTy 05118CTb CI18.Qbl pOJlRTHBHCTCK IIX '18CTHU , OTKilOHe-

0 
HH8 KOTOp biX OT OCH ny'IK8 H9 np8BbiW8Jl0 :!: 0,6 • noH CKI1 C.llY 'I88B p8CCe~l/llfSl H 

H3MepeHHR npOH3BO..UHilHCb H8 MHKpocKone M BVl-9 c yaenH•l C HH OM 6 , 3 x 15 • .IlnH

Ha pa60'Iell R'l ei!KH COCT8BJlSII18 6 MM K8 nneKKe. 

nocne n epa oro H3Me peKHR acex cnenoa, cny'la H c yrnoM p8CC C SIH HH 'f~0. 33° 

x / 
AaTophl npH3HaTenbHbl rpynne co Tpy n n HKoa n anopaTopHH nw~OKHX aueprHA 

06'bO.U HKOHHOrO HH CTHTyTa SIJlepHblX HCCI18!l0B8HHA , py K OBO ! lH'1011 npocp. BaH r i 'IH 

'18HOM, 38 npe.uOCT8BI1E'H Hf! K8M81JKblX C KHMKOB. 



JJO 001199 TO'tHO 110K8JIH30B3Tb T O'I K )' pacCeSIHHSI H )'H''lfl 'lill0 r <.>'IHOCTb 113',f ,'P'?H IISI 

0 0 
yrJIOB C 0,1 5 110 0 ,09 • npOCM OT p C.r1Y'~8C'8 pa CC 1 ''lHIHJ C llO:O.I O JUbK> penpoel<TOpCI 

nox8aan , qTo .anR y rnoa 

0!5JI8CTH 0 r .ae
1 

COrJI 8CHO K3Mepei!KSIM 1!8 M 11K pOCK OI1 C
1

: tOil>I<Hil. HOXO.!IiTbCR TO'JKA 

pacceRHHSI, 6 bl'l O JIOK838HO T 8K A< e OT C)'T CTBHe K Opp1"1Sl UHI1 C·1Y'ltleB raccenHII Sl C 

pacceRHKeM Ha coce: l HHX cne "Hlx . T o•JK H pacceRn HSl pa BHOMep Ho pAcnpe..:Ienen bl no 

3cPcPCK T HBHoR r.l JIHHe K8M e pbl, CpasHe HHe 4 HCM1 C'lY'JileB pacceSIHJHl B p8:JH ble c Tn

pOHbJ / 142 H 159 / )'K83 bJ8aeT 1!8 H e3aBHC H M•>CTL> 01•3npa C!ly'I£1\'LI llT 'Hfl'l.Ka yrna 

pacce SIHIIH. 

B peay1bTaTe, npK K3MepeHRH 3 , 25 

HaA .aeH 301 c ny'lail pacc eSIH HSl Ha y rnhJ 

cestH HSl Ha yron 'f ~0,5° I . 

5 
X 10 CM 

'f~0,33° 

cne::tOB n -M 830 H O B G!.t!J 

/cpa.c.1H HR X 218 C.r1Y'I8 eB PA<' -

I I. nonPABK VI K 3KCnEP Yf t\\ EHTAnbHbl M 
PACn PELlEnE H l-1.R M 

B nony'leH HbJA MaTepHan .aOIPK Hbl ObJTb B HeceHbl n o npaBK K , y -tKTbJB810WHe xa

paKTep npouecca K3MepeHHSl 0 8 TaK >Ke BKJ18 .ll .B38 KMO.rt eACTBHA OT JI H'IH bJX n o CBOeA 

llpl!pO;~f> OT H HT epeC)'K>Wer o H £lC paccestHHSI r-J - Me30 HO B H8 RllpllX yrnepO/lll 

/ eM . T.'lOJIIIUY 1/, 

nonp8BK8 Ha O.UHOJI)' '!eBble 3Bi!3..'lbl , C BSI3811H t-Je C MHO>KOC T BeHH b!M p o >K .ae-

0 
IIHeM n -M 930 HO B 1 Y'lliTbiB8JIIlCb nyTeM 3 K CTp8110JI SIUiiH p 8Cnpe,eneHIHI O.llHOJIY 'I e -

BbiX asean c oorracTH 6onbi H H X yr.rroB Ha ManL>r e y rnhl . 3aKoH S K C:Tp~l!t<l!1H tl(tr1 o u-

peuengncSt 110 yrno a o r o pacnpe.aeneHHSl npoa yKTO B M HOronyqoswx ase3n, nocKOJib

KY 113t.!epeHKSl 1 npOB e.:J.eHHble 11p11 KMJIYllbCe n - Me30HOB 2 ,8 6 3s/c IC M , Ta6 ni! -

U Y 2 / DOK838JIK CJia!5yiO 3 88\ICHM OCTb )'!'JIOBO!' O pacnpe;:xeneHHSl pE'1l SITJIBHCTCK KX 311 -

pSt >l<eKHbiX 'lllC THil O T "'HCna -t8CTKu B ase3 .:J.e. Cxo.aHbiH pe3ynb TAT ObiJI nony'l e K 

.llJlSl n - Me30HOB c HMO)'JlbCO M 6,8 6 as/c • OueHKK BKJI8.ll8 0 ..'l HOJI Y 'I9BblX 3Bea.a , 

OCHOB8KHbl0 118 KOJI\1'19CTBe ~ -KB8HT OB O T p8CJ18ll8 n° - Me30HOB, reH e pRpO

B8HHb!ll. B 0 , H O.'lY'IOBbJ X 3B93 .ll 8X /np H lfMJI)'JibCe n - Me30KOB 6 ,8 6as /c/ , 110.ll

TB9 p ,t.;.Q 8 10T !pllB HJibHO CTb r s e ,:laHKSI o6Cyli.;.:I8 9 M OI\ 1100p8BKK , 

Haae>onee cywecTseHHSSl non paBKa CBSI38H8 c y'leT OM BKna.aa H P •>uecca yn 

/5 6/ 
pyroro p 8 ccel!HliA Ka KsaaHceo6o.aHbtX K eATpoKax H .ap a. B p 850T8X ' noKaaaHo , 
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~TO yrnOBhl9 38B HC HM OCTH ce~e ~ HA ynpy r oro II KB83Hy n pyror o p8CC9RHHR n paKTH -

~9C KH COB08 Ll810T o nocKO:JbKY M bl He MOrlll! .::t0C T8TO~HO TO'IHO O rtpO.ae.rtHTb 3 <pcPPK

THBH09 KOJ1H Y9CTBO KB03HCBOOO~HNX H &ATpOHOB 1 TO nonp8BK8 BBOD HJ18Cb n y T eM ne

peC4 9T8 cPOH 8
0 

OCT8BliJ8r OCR noc.n e LJB9ll 8H HSI HPY r'HX nonpaBOK, H8 OOJ18CTb M811 blX 

yrnos . np11 3TO~ ~bl onHp8n11Cb H8 .....!H cP I epeHill!811bH bl e ce•t 8H I1 0 n -p pacceR HHSI, 

- / 4 7 / 
H3'1epeHH bte npH Tex >I<P ::~Hep• liSt\. I I - ).reaoHoD ' • 3 T a nonpaoKo cpaKTHYeCKH 

Y4HTblB89T It BKJ18JI npouccctl H r ynpyro r o paCI"<'~Htlt~l n - MC30HOB c B036y>K.a8HH-
/ 8 / 

e~ R.apa yr.nep0118
1 

T , K , :.lll811C H:vtOCTH C9'18HHI1 B036y,K.a&H HSI H CC'I8H HSI KB83 H-

ynpyroro paCCOQHlHl OT nep0/ 18H HOrO 1!).1flYllbC8 C TO'IHOCTbiO f \0 K Oacj:lcp i!UH 9 HT8 

1,5 119 OT11 H~8 K>TCSI .'lpy r OT 'lpy ra , HeOOXO.D.H~O OT~8TI!Tb, 4TO BB8.'18KH8SI no 

np8BK8 118 KB83 Hynpyroe paCC8 SIHK9 COOTB8TCTByeT npH6nH3RT9JlbHO OLl.HOMY KB83 H

CB000!1HO~y tl ~~~ ·q .. h) Hy H8 R Ll. pO yrnepo.aa , ~TO COB08Ll.89 T C 0U9HK OA, c.aenaHHOA B 

/ 9 / 
pa5oTe , 

Y~eT nonpaaoK .npy rHM ao3MO>I<KbtM cncco6oM IHanpH Mep , nyTe M nt1HeAHoA 

::tKCTpanon R U HH cPOH 8 C 06118CTH OOJlbW HX y r nos/ M811 0 M8HR8T KOH8 4H biH peaynb-

T8T, 

Il l, CEYEH V1 E HE Y il P Y roro B3A V1MOL1EHCTBV1H n - M E30HOB 

H A Y rJlEPOLlE 

V1 M810UlHACR B H8UJ 9M pacnop R >1<8HHH M8T9pH8Jl .aan B03MO>I<HOCTb onpe.ae

llHTb C8~8HH9 H eynp y r o r O B38HMO.ll8IICTBHR n- -M930HOB C HM nynbCOM 6 , 8 63B/C 

Ita yrnepo .ne : o"" ( :JL-- c~") = {191 t 1) .u£. 
n pH aTOM HC00ll b 30B8J10Cb 3H8'19H H 9 nOI!HOr'O C8~9HHSI n- p -D3 811MO.ll911CTBIIR 

it!' 1101 -U.t. = 28 MO , , nonH09 C948H II9 B3811MUneiiCTBIISI n - Me30HOB CO CBSI38H-

Hbi M HY K JlOHOM SID.pa 1 nony~9HH09 113 0~(7i-c;"JcornaCHO o nTH 'I 8CK OII MOL1MR1 0 K8-

38110Cb pSBHbiM / 28,5 ! 1,5 / MO' T.e , COB08Jl0 C C9~9HH8M B38HMO.aeACTBIIR H8 

csooo.aHoM HyKnoHe. 

3TOT p e3yllbT8T 6blll HCnOJlb30B8H .llllll onpe.aen e HRSI npRM 9C H !" - M830HOB 

B ny'!K9 B 11' 1nYl1bCOM 2 , 8 Bas/c . npH 3TOM Mbl C'!HT8llH, 'I{TO nonHoe ce"'eHile 

nHOK-HYKilOHHOr O B38HM O.aeiiCTBIISI 6t = /30! 1,5 / M6./IQ/. 

PactteT noKa~an , qTo c e 4eH H e Heynpyroro pacceRHHR n -M 930H OB H8 yr-

nepone llpH aTOA aHeprRK p8 B HSI 9 T C S! / 2 02 : 5,6/MO , 0TC10ll8 0 3 H 8 Sl nOnH09 'I HC!IO 
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C06btTRII B K8Mepe, MO>I<HO H8IITH 1 'ITO npRM9Cb 

coM 2,8 Basic cocTaens:ma 121,!41%. 

lY. 06CY.>KLlEHVJE PE3YJlbTATOB 

Ha pRe. 1 H 2 npHee.aeabi a KcnepHM9HT811bHbie .a Hcj:lcj:lepeauHanbHbiC ce'!eH HSI 

ynpyroro paccesm HSI n - Me30HOB COOTBeTCTB9HHO c HMOYilbCOM 2 , 8 H 6,8 Baalc 
xl 

B np09KUHR H8 fii10CKOCTb H861110!19HRSI o 3!19Cb >Ke H8H9C9H bl KpHBbte 1 , 2 , 3 , pac-

C'IHT8Hf!b19 cor·naCHO OOTH'19CKQl\ MO!l911H SI..Qp8 B npeanOI10>K9F!RR, 'ITO p9811bH8SI 

'l8CTb 8MOJ1HTY..Qbl p8CC9SIHHSI n -Me30H8 H8 HYKilOHe Bnepea p8BH8 COOTB9TCTB911-

-}3 -1 3 - 13 -1 3 ...xxl 
HO: +3,39x 10 CM ; -3.39x 10 CM 0 0 H + 6 , 9x 10 CM; -6,9 X 10 CM. , U 

I CM. np H110>K9H He Ill. npa aTOM MHHM8SI '18CTb 8MOJ1RTYLlbl nROH-HyKnOHHOI'O pac

ceSJHHSI cornacHo onTHttecKoll TeopeMe: 

Pn :~- 3,39x 10 CM ui!f [ -13 

~1TN J{~- 7,96x 1 0 -
13

cM 

I ';, = 2 ,8 Baalcl 

8 pac'leTax Y'IHT~eanacb aHR30TponHSJ a 
1 11 4 7 I 

aTRX aHeprRSJx ' • laa p a c . I H 2 

T8Tbl Bbi'UfCJ19H HA C !lef1jjt/ (0) : 0 

IP'1i =6, 8 Baalcl. 

pacceSJHHR n -Me30HOB H8 HYKI10H8X npH 

nyHKTRpH~MH 11HHHSIMH npe..QCT8BJ19Hhl pe3yn&-

6e3 Y'I9T8 aTO!'O acj:lcj:leKTa l . 3 K cnepHM 9 H-

T81lbHbl 9 H p8C'I9THbl9 3H8'19HRSI nOI1HOI'O C9'19HIHI ynpyrOI'O paCCeSJH HSI npHB9!19H~ B 

Ta6nHue 3 . Bc11 coeoKynHOCTb aaHHbiX noaeonSteT orpaHH'IHTb B03MO>I<Hbte 3Ha'leHRSI 

peanbHOll '18CTH aMOI1HTYAbl p8CC9SIH H SI .upe.aenaMH: + 3,39x 10-lSCM ..C::. f4!,P(0) ~ 
-1 3 -13 nAp f4 •' 1'1i61 ~ - 3,39xl0 eM I R:/1 = 2,8B a e lcl u. + 6 , 9x l 0 eM. ~ f\.Jt.-+-JTAfO/ ~ 

~ -13 
~- 6,9x 1 0 CM I P:; = 6,8 Baalcl. IPaaaornacRe C'II!Tanocb 3H8'111MbtM , ecn 11 

9KCnepHM9HT811bH09 3H8'19HH9 OTJ1H'I8110Cb OT TeOp9TH'I9CKOI'O 60ilbW9 '19M H8 ..QB8 

cTaaaapT HbiX OTKnOH9HHSJI. CooTeeTcTBYIOLURe 3HatteHHSI acj:lcj:leKTHBHoro noTeHuaana 

B38HMO!l911CTBRSI 119>K8T B npeaenax: 

30 Mae ~ 30 M ae 

- 30 Mae < V acj:lcj:l . ~ 30 J'v\ 38 

IP~ 

IP~ 

2,8 Baa lc I 

6,8 S an lcl. 

KaK H3BeCTHO, flbtBo.a o ManocTa peanbHOII ttaCTH aMnnaTy.Clbi nKOH - HyKnoH-

1 12 1 31 
H OrO p8CC9 SIHHSI nony'leH T8K>K e C OOMOLUbiO .C!HCnepCHOHHblX COOTHOW9HHA ' 

1 

KOTOpbte npe.aCK83biB810T CI19!1YI01LIH9 3H8'1CH HSI peanbf!Oll 'l8CTH 8Mni1I~TYLlbl jf'"¥ -

pacceSJHHSJ: 

XI 6hll10 OOK838HO, 'lTO p83J1R'IR9 U9HTp811bHOrO H OpTOrOH811bHOrO npoeKTHpOBa

HRSI B H8WRX YCJ10BHSIX H9CJJ IU9CTB9HHO. 

xxl 3Ha'leHKe ~j= 3 ,39 . I 0 -l ScM 1 .]':;r - 2,8 Basic 1, R 

I ,P:n = 6,8 Baalcl cooTeeTcTeyeT acjJcj:leKT HBHOMy noTeHuaa.rty -:;::. 
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-13 ) - 0,49,10 CM 

JU P (OJ=f_[Rt~(O)+flL~~o~= t-0 , 36 _ 10-13cM 12, 8 Baalcl 
f11W ~"1' 'J :t - 13 /6

1
8 Baalcl. 

- 0 , 33, 10 CM 

nony•teHHbl9 B H8C T O SIW9A pa6oTe ll8HHbl9 H9 o6n&ll810T TO'IHOCTbl01 llOCT8TO'IHOil 

ll•l ll KOIIH 'l9CTB9HHOrO Cp8BH9HIISI C BbiBO.Q8MK, caenaHHbiMK H8 OCHOB8HIIII .Q I!Cn epCIIOH

HbiX COOTHOW9HIIA 1 OllH8K 0 1 B npeaenax OW H 60K cornacyiOTCSI C HII~K. 

CoanaaeHHe ll l! qxpepeHuHanbHbJX ce'leHHli d~ 1 r.ae (// npoeKuHR nepe

.a aHHoro 11Mny n bC8 H8 n .I"JOCKOCTb H& 6 nJ0.08HIISI /pHC, 3 / OOK 83 blB8 9 T, 'ITO B rtpe.aenax 

OWI!ISOK ynpyroe p8CC9SIHII9 B 113Y'I89MOM 3HepreTH'19CKOM HHTepaane Onpenen !leTCSI 

TOII b KO nep8.08HHhlM I!M nynbCOM . C TO'IKK 3p8HIISI OIITI!'I9CKOA M Oll91111 9TO 03 H8'188T 1 

'iTO OrtTI! '19CKII9 napaMeTpbl 11" N' - B381!MO.Q9ACT BIISI B 9TOR o6n aC TK H9 M9HSIIOTCSI 

c aHeprHeA , Hau 111 .aaHHble no3aonS!JOT c.aenaTb aTo 3aKnJO'Ia HHe Jlnll nepe.aaHHbl X HM 

nynbCOB oT 60 .ao 2 00 Mas/c , VIMeJOw Hec R .aaH Hbte no 1iP -pacce RH H JO npHBOJl RT 

K Ta KOMY >Ke peaynbTaTy B o6n&CT H nepe.aaH HbiX HMnynbcos~200Mae/c , ICM. HanpH-

14 1 
Mep l I . 

Y. OUEHKA CEY EHVf.H :fi-n -PACCE.HH VI .H 

B 3ALlH 1010 nOnY C<l>EPY 

Cpe.aH HaA.aeHHbJX H&MH o.aHony'leBbJX 3Be3!l He o6Hapy>KeHo H H oanoro cny'laSI, 

Kor.aa n"cne B38 HMOlleRcTBHI1 n -Me30H neTHT B 38UIIIOJO nonyccj)epy a na6opa

TOpHoll CHCT9M9 KOOp.OIIH8T, 0 T C I0.08 B K8'19CTB8 0U811KK B8pX11 €'ll rp&HI!Ubl C9'1811HR 

paccellHH SI n-Me30HOB c HMnynbCOM 2 , 8 II 6 , 8 Baa lc H8A Tp0 118MH 

ccpepy Mbl n ony 'I89M COOTB8TCT B9HHO Q I ~ 90° I £: 0 , 4 M 6 
3117 

B 3 8 l1HIOIO nony-

11 c- I ~ 90° I~ 
uJin -

!6 0 .1 MIS I Mbl C'IHTaeM , 'ITO '!Reno KB83Hcso6o.aH bJX H eAT pot~oa B R.ape yrnepo-

/5 9/ 
.0 8 He M8HbUI9 OllHOrO 1 

/. V!, .H, noMepaii'IYK 00p8TIII1 BIIII~81111 C 118 TO 06CTOR-

T911bCTB0 1 'ITO HM 99TCSI ll H8rpa MM8 /p Hc ,4 / , K OTopaR MO>KeT npHB 9CTII K ysenH'I8HIIIO 

C8'18111111 j{~- II :Jfi7 - p8CC9SIIIHSI B 38UHIOIO nonyccpepy / B 11800p8TOpHOA CIIC -

TeMe KoopnHHaT/ np H 6 onbu. Hx 9HeprKSJX ao 1 M6, Oue 11Ka 1 np0113aeaeHIIaSJ asTopa-

/13/ 
M II pa60Tbl t 8 T8K>Ke p93YIIbT8Tbl H&C'rOS!WeA pa60Tbl OOK8.3biB810T 1 'ITO 110 SCell 

BHL1HMOCTit , B KJ18.0 9 TOA .O II&rpaMMbl KOMOeHCHpyeTCSI npy rll~ll .O II&rpaMML\MII, T , e , 

'ITO BOIII!K 8 p011b B paCCOSIHIIH 11838.0 npOU8CCOB, npOIICXO.O SI IU IIX H8 paCCTORII I!SlX 

M811bWHX -4;; 
AsTopbl 6naroaapllbl npocp, A . VI . AnHxaHRHY 38 o6cy>KnenHst, BaH Uy- u3ell.y , 

1 r.ae M- Macca ll.yKnoll.a , f1 -Macca M 930II a . 

Vl. i'v\ , rpaMaHIIUKOM y , E . H . Knaa ll.IIUKOA , 8 . 6 . fl i061!M OBY, HryeH D IIH-Tbl , 
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,'v\ .V1 . Cono n beBy 3a o5cy'''.lleHtHI 11 no'vlotub a pn5oTe, A. M . Cocy.'lbHIIKO B.111 , 

,'V\.A . Bana iLOBoli, O.B . Konbre, M.V1. ¢>HnHnno eol1, B.D . lllauKoeoli ~a y•1acTu e a 

H3MepeHHRX H o6pa6oTKO aKcnepH\ICHT81lbHbJX 'l.llHIIbJ'< u A.A. 6 '• 'l HRK o n y 3 11 IIO'v!OIItb 

eo epeMsr pa60TbJ Ha ycK op riTene. ABTOPbl npH3 JJaTO-'IbHbJ ooc'ly >I<JH\aiOtUe\1Y HopcoHa

ny CHHXpoctJa30Tp0Ha, o6ocne'IHBU!f!MY Bbtn OJIHeHHC H8CTOS11UOrO SKCnepHMCHTa, 0 ll UH 

H3 HaC /E,K . / 6naroaapeH .Q. lO. 6a iOK OBy , r.A . ll e KCHHY H H.fl. WanaMOBy 38 no-

11e3 Hble llHCKYCCHH, 

0T6op cny'laea pacceRHHR c no);IOUlbiO nHHeiiKn 

PaccMOTpHM cnea AOB /pHc, 5/ aapsr>KeHHOI:t 'IS.CTH Ubt u nyabtpbKOaon KaMepc, 

Hen biT bl a a 10111 el:t 

HHe {.J. H 

OllHOKpaTHOe paccesrHHe I HanoM I a TO'!Ke 0 , y a aneHHOil Ha paccTosr

e,t OT rpSHHU 06118CTH H3MepeH HI:t, l..faCTHUS HCI1b1T biB86T TSK>Ke 

MHOrOKpSTHOe KYJJOHOBCKOe p8.CCeRHH6 0 KOTOpOe X8p8KTepHaye TCR yrllOBbiM OTKJlOHe -

HHeM H nonepe'!HbiM CMeweHHeM ee TpSeKTOpHH OT nepBOH8'18JlbHOrO HanpaoneHHSl , 

nycTb MN' " PQ. -KacaTenbHbJe, npoaeaeHHble c n paae K cneaa a TO'!KY H3 -

noMa 0 . CyMMapHoe OTKllOHeHHe cneaa '!SCTKUbl Ha y'laCTKe -;e_ 
nepBOHa'lan&Horo HanpaeneHHR A A 1 CK118llbJBaeTcsr H3 cneayiOWHX 'lacTe l:t: 

+ e OT 
1. 

1. nonepe'!HOrO CM6 W 6HHSI A 1c BC116llCTBHe 'v!HOrO KpaTHOrO K YilOHOBCKOrO 

pacceRHHR Ha y'laCTKe eJ. 
2 . nonepe'!HOrO CMeu~eH HSI Q8 : j,._ BC11ellCTBHe MHOrOKp8THOrO KyllOHOBCKOrC 

pacceHH H SI Ha Y'!SCTKe e~ . 
3 . 0Tpe3Ka CN=: fi 'f Ha-aa yrnOBOrO O TK110HCHHSI Ha Y'~SCTKe 

BC11CllCTBH6 MHOrOKp8THOrO KY110HOBCKOrO p8CCOS1JJKSI , 

4. 0Tpe3Ka t/q: ~ '{>acneacTeH e OllHOKpanJoro pacceRHKR Ha yron 

TO'!K e 0, 

'f B 

V13 Tpey r onbHHKOB AA B H AOK cneayeT, 'ITO npH M81lbJX yrnax paccesrHHR H 

M811biX fl0116p6'!Hb!X CM6Ul6HHSIX OTK110H6HHe /r_ • OK cneaa OT npHMOI:t AB cocTaa-

1111eT 
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fiG == ~ -t tf!l - 'h 
rue 

t.t. et 
3 .aecb r OTBe~aeT 0UH0Kp8THOMY pacceSIHHIO e TO~KP 0 , ll Y'K CI\SI3llHO C MI!0-

rOKp8THWM KynOHOBCKHM pacceSIHReM H8 Y~8CTK8X .(1 H t2. • 
OueHHM cpelHCKBaapaTH~Hoe 3Ha~eHHe <fK . BcnPJCTBHC H C 'lADHCii MOCTR 

ll. OT f H 1./. 
Ji Ji ~ 

ft = ( o/ - ~) i.+('t!)'L j 7 (t-tL /"F('I'1 ~ 1-)ol-'f oljJ +-{L'f{III:JL) Jy~ 
t! e~ -00 1 .,_ 

V3 w" L 'f.L _ 3'JJ.'~'.,. 31Jt 
3.aecb , ~) 

F ( ll' 1., '!-t) = ar; -;- a><p [-w ( e! e1 e3 ] 
if.. I '(,1 J.. 1. 

H ( Lb ) = t/3 LD e;<o (- 2. wt..tt) . 
't. ~ Vii e;~,. 1 v b tl~ 

rLle W= ~ , £5 ::: 1i·f 0 :78. 2. 2.. 
B bt~HcneH H e HHTirpanoe noKa3bJeaeT , ~ To -;;?L- p_ , rLlC <p - cpeLlHUA 

ll( - 3 
KB8llp8T yrna MH0£'0Kp8THOrO Ky.'lOH OBCK0£'0 pacceSIHHSl 118 llJli111C ;;t = ~ +.fL. 
EcnH 38ll8TbCSl f~= ;2. v 'fa:1. ' 8 r~0,6°, T O 6onee 97 ,5% cny~I)CB 6yny T o6na-

ll8Tb OTKJlOHeHHeM 

~ ~ ~ == ;i~~ ( 'f- h- p) . 
CpeLlHCKBanpaTH'HibJA y r on MHOroKpaTHoro KynoHOBCKOr o pacCCSIIIIiSl e acpcpeKTH BtiOl! 

06Jl8CT H K 8M9pbl COCT8BJ1SleT 0 ,0026 paLl . 0 TCIOU8 nerKO 38KJ110~ HTb, 'ITO npli t::: 
1200 MM /4B8Ll.U8THKp8THOe y a en H•teHHe :<aupa/, D OTCYTCTB HO JJO»< H Ol! KpHBH3Hbl 

H JlO>KHOrO p8CC C S!HHR , yrn8M OJl HO Kp8THOrO p8CCeSIHHI1 ~ 0,6° 5y.LlCT COOTSeTCT-

CTBOB8Tb OTKJlOHeHH O /, ~ I 'vl\-1, lloaTOMy, CJlY ~fl l! paCCCSliiiHl 11/l yrJlt.l ~ 0,6° BOT

CyTCTBHe JlO>KHOII KpHIH!3Hh! 11 JTO>KHOrO p8CCCS!HHI1 OT61!pfl101 CSl npFIKTU~eCKH C non -

H Ol! art·rPCKTHBHOCTbiO . 



1 1 

!lp111lO>t<eHII e 2 

B br 'II!Cn e HI151 n onH brx 11 a 11 · 1 •I e p eHnl1a'lbH brx ce'leHI! li a a al!:vtoaencTBHSI n - :vt e3oHo a 

c yr 11 e ponoM no on TKLfeCK o A Mon enl1 S~apa, 

1. Hey npyrHe npoueccbr 

Cor!JBCHO onTKLfeCKOA MOLI 61l l! C6'19HKe Heynpyro r o B38 KM oaeiicTBKSI n - M •'Oil iiOB 

C yr.'l e poH OM a nSI r ayCCOBCI pacnpeae.n e HKSI n.rJOTHOCTI1 Hl;.K~OHOB 

~ 3 - "t)Ya,L 

I l l 
I!M e eT BI1 Ll 

fC7..) = 1. i '1i- '-a..- e 
B SIJJ.pC 

11 I 

x l 

121 

3n e cb EL -11HTerpallbH8st 3KCnOH6HT8 1 C "' 0 ,577 ,., - riOCTOSIHHCISI 3f.1.nepa, ¢op-

Ma pacnpea e.TJeH KR 11 I K napaM eTp a... -1 3 
"' 11,96: 0 ,1 1 , 10 CM H3BeCTH bl K:J "'K (' -

1 15 1 
n e pH\I e tr TOB no pacceSIHIOO 3neKTpo Hoa Ha SIJJ.pax yrn e poa a , P e aynbTa T b! pac •r o -

Tos nOK8381lK 0 'ITO H3MeH6H He a. HCI :!: 2 % 13 KCnepHM 9 HT81lbH8SI OUJ H6Ka l aaeT I!:'I 

).19H9HH9 B nOJIHOM HeynpyrOM Ce'leHHK HB + 1 ,5 % , 8 B8pb HpOB8HHe 6:. HB + 5% 
'I( AI 

.!l86T 1!3M9H9HK9 C9'19HI!SI H8 :!: 3%, l-13 3KCnepHM6HT81lbHO H3 M 9p9HHOli Bell i!'IKHbl: 

Q (Ji-,C1- 1 197:!: 7 I M6 npH P~ • 6,8 E3alc 
~n b Jr 

no /21 6brno Haf.1.aeHo 3Ha'leH Ke 

JIOCb B aanbHeAUJ KX p8C'!6T8X , 

6 = 128,5+1 ,51 M6, KOTOpOe H HC!101lb30B8-
jj~ -

2. Ynpyroe pacceRHHe 

,"v\ o>KHO noKa3aTb , 'ITO a nR pacnpeaeneHHR / 1 / H ~-~»£0} = 0 nonHoe ynpy 

roe ce'leH Ke eaaKMoaellcTBKR II -:vte3oHoa c SlllPOM 6yaeT KM6Tb BH .!l: - - -6-' (1f,cf)== Jic}- [C ~ofn 3
0"JI'N - 2.£i{- 6 6':Jf.v)+6.'(- /.I. 6f,v·J] 13 1 

£"' 'Jfa.• 11a.i 3!0. l 

X I ., 112 1 
B 3 TOI! cpopMynq HC y•rTc ua ao3MO>KH8Sl aHH ::lOTpon HR a 7/rr- p acce!IHHH • 

Y'l eT 3 Toro 3cp¢eKTa Hec.yLUf'CTne HHO DnK SJe T Ha DenH 'IMH Y f!i';,11 (1T, c:fl} . 
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Pae'leTbt no aToA cpop~yne noKaaanH , 'ITO sapbHposaHHe napaM e Tpa Q. B npe aenax 

12 --! 2% npHBOLtHT K H3MeH e HHIO Del (JT)C6 ') na ::!: 1%, a f\8pbHpoBBnHe 0.1f,tl 

B !lp9Ll9Jl8X ::!:5% / 3KenepHM 9 HT8JlbH8SI OW H 6K a / npHBOllHT K H3~ 9H9HHIO eett 9 HIHI ::!:7');. , 

AHanorH'!HbiQ peaynbT8Tbl D.81lH pae'l C T b! C Y'IC'T 0 ).1 OT.liH'tHO A OT H Y il ll /le !JiA/(0). 

3 • .:::IH r;¢!epe HuHanbHOe e e tt e HHe 

y npyroro paeceSIHRR 

L!Hcj:lcpepeHUH8JlbH0 9 C0'1 9 HII9 ynpyroro p8CC9SIHHSI n -~ e30HOB 
/ 2 I 

p8CC'IHT biB8JlOeb no O(Sbt'lltbl~ cj:lopMynaM OnTH'I9eKOA MO!t9Jll! 

Ha yrn e poa e 

.£1 11 S1 p83 J1H'lH biX 3H8-

'leHKA napaM e Tpos: fij,~ ) a , R.A,.f. Ji~o). 
~N'a npea enax aKenepHMeH

H3MeHeHHIO ll.Hcj:JcpepeHU H8JlbH OrO ee'leH HSI /a 

PeaynbT8Tbl poe <~ C'TO B r\OKaaanH , 'lTo H3MeHeHI!e 

T8JlbHbiX OUI 1160K 1! 5%/ npiiBO!lHT K 

o6naeTII ao l -ro ~HHHMyMa/ Ha !_ 7%. BapbllpOBSHRe napaMeTpa Q.. Ha ! 2% npll

aoai!T K 113M9H9HIIIO C9'l9HIISI H8 ! 2%, 

B CBSI3H. e T9M , 'ITO naaS IO WHll ny'lOK n-Me30HOB liMen paa5poc HMnynbeOB 

6 ,8_: 0,6 Eae / c , 6 btnH n p oaea eHbl BbJ'IHcneaHR aHcj:l¢epeHu KanbHOro ee'leHHR paeeeR

HHll a nSI •KpaAHHX• 3H8'l9H HA B911H'II!Hbl IIMnynbC8 16 ,2 II 7 ,4 Baa/e / H eno>t<9Hbl C 

B9C8MH 1 / 2, 0K838nOeb , 'lTO OHH Ll81lH TOT >t<e peaynbT8T B np9Ll9Jl8X 1- 2%, 'ITO II 

p8C'19Tbl llllSI cpea He r o KMnynbC8 o noaTOMy Bee p8C'I9Tbl npOBO!tHJlHCb T On b KO C HM 

nynbCOM n-M930HOB 6 ,8 Esa l e. 

Y'leT KynoHo BeKoro a a aKMo a elicTBHR npoHaao u H n eR 
Ill 

no ¢ o pMynaM B e Te e 

HC!lOnb30B8HH9M p8C'I 9 TOB nO OnTH'I9CKOA ~oaenH a nSI Sl!t 9 pHOrO p8CC9 li11HR, 

ir ·' /11/ Obln TaK>t<e npoKaseueH y'l e T SHH30TponHH n tv - p acceRHHA • On 3 AK-

nJO'lanen ,B BB9rt 9HHH M HO>hHTenR 6j~~) B p93YilbT8Tbl p8e 'I9TOB nO 06bi'IH OA O!l-
U7iAI . • I 

TH'I9eKOA M () tl9nH. 3HS'l9 HH9 aTOrO MHO>t<HT9JlSI 6p8110Cb H3 9KenepHM9HT OB no 71N 
paCCQSIHHI0/

4 •7 1• CneJ.IY9T OTMOTHTb 1 'lTO B Hy>t<HOI! HSM 06Jl8CTH yrnOB t>,,.,t&) 
H3M9p9HO TOilbKO B .U BYX TO'IKSX , noaTOMy TO'IHOeTb B89ll9HHSI nonpaBKH H989JlHK8. 

O aHaK o , a nSI paa nH'IHbJX M 0 ·'1enell JiN - aaaHMoael!cTBIIR aToT KOacj:l¢HuKeHT npM

MepHo o n HH aKOB. Y '!eT aToro acpcj:le KTa cyweeTBeHHO noHH*aeT Teope TH'IeeKHe KpH

Bbte / eM . pHeo l II 2/, 
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~· s· f 

p H C , J. P'JT = 2 ,8 E <J n /c, 



J 

!C_;r ·o;aeg 8'9 .. U ·z; 0 H d 
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oL___-~~:-------L~--
50 100 tSO 200 CJ ,_... 

~- p,. = 2,8 6 :\l a/c 

I-P "' 6 ,8 63a/c . 1 -;,; 

P xc . 3 . 

P xc .4 . 
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'· 
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1:: ~ 
O"''F.l: 
:s: ~ ~ 
t:n il: :: 
::::J ~ ·~ 
~ :z ;; 
0 ~ E 

b :c< _,l't 
rn p "' ~ :z: .:c "' ..., .... 
1> -

HHtepsan 
npoeKUI'!it 
yrJIOB Ha 
rtJIOCKOCTb 
Ha6 JlD.lle Hloi.R 

0,6°-1° 
1o -1,4 0 

0 0 I,4 -I,8 
0 0 I,8 -2,2 
0 0 2,2 -2,6 

2, 6°-3,0° 
0 0 J ,O -3,4 

3 , 4°-3,8° 
0 0 3, 8 -4,2 
0 0 4,2 -4,6 

4KCJ10 
O)!;HO
Jiy~e
BllX 
3Be3.11 

56 
28 
I4 
2I 
14 
II 
10 

J 

2 

J 

//~J ¥. 

TAEJi vtU A~I 

nonpaBKK K 3KcnepKMeHTanhHOMY pacnpe~eneHKD cny~aes pacceRHHR K - ~'\ ~~~peH~~anbHOe ceqeHwe ynpyroro pacce.RH~R 1i - ve30HOB He yrnepo~e 
a.) nMnyJihC 7(-- Me30HOB 2,8 E3B/C 

nepe6poc 
H3 O.D;HO
ro yrno
soro HH
tepsana 
B ,~;pyroR 

llor.paBKK K 3KCnepHMeHTaJibHOMY pacnpe.~~;eneHRD - ···---------.---reolleT- Kynosoa- Ynpyroe Heynpy- !{Ba3Hyn- nonsan 
pwqecKwe cKoe pac- ~ KBa3R- r~e o~Ho- ~yroe nonpaBKa 
nonp:~.BKH celiHHe ynpyroe nyqeB!le :1r n-pac- B ~aHHow 

t'_--ll.e3o- jf-p- 3Be3,llll celJHHe yrnosow 
HOB pacceR- ~ pac- KHTep. 

rt 
ce.RHMe na.Jie 

we c B03-
6yi.ne-
HKeM. 
R~pa 

~HCJIO CJIY- !H¢¢epeH
qaeB ynyp- UMa.JihHOe ce
roro pac- qesMe ynpy-
ceHHHil roro i )acce.R-
~--ue3o- HKll jl'" -ue 30-
HOB Ha HOB Hfl yrne-
.R,lpax yr. pole B 
nepo~a v6/paft 

.5 6 7 8 9 TO II 

-1,2 -0,5 -I -0,5 -I,5 -4,7 23,3 I380!330 
-0,7 -0,2 -0,7 -0,5 -I,5 -3,6 I0,4 620:240 
-0,9 -I,8 - -0,3 -0,5 -I,5 -5 16 950!300 
-0,6 -1,2 - -0,2 -0,5 -1,5 -4 IO 600! 250 
-0,4 -0,9 - -0,2 -0,5 -1,5 -3,5 7,5 4so.!2IO 
-0,4 -0,8 ... -0,2 -0,5 -1,7 -3,6 6,4 38o!2IO 

-0,2 --0,4 -I,8 - 2 ' ~~ 0,6 36+120 - - - J6 
-0,2 - - - 0 ,4 -1,4 ..... - c. 0 0 +120 

-0,3 - .. ... o,4 -I,5 - 2,2 0,8 48 +DO 
- 48 

:::; 



I 2 ) 4 5 6 7 tl 9 IO II 

i,~0:5~ __ l ___ : ___ :O.a.I ___ -= _________ = ___ -Q,.2 ___ ._r ____ o ____ Q .± [1) _ ___ _ 

! 0- 5° I07 -4,2 -5,5 -0,7 - 2, 6 -4, 2 -14,8 -32 75 (JI,I !s, I)u6 
s0-ro0 I 4 - -1,2 - - -4,7 - 8,I -I4 o o 

0 0 JO IO -180 JO - - 2,6 - - - 27 ,0 - 0,4 - 0 0 
-~~-----~------------------------- - -------------------! -I80° I5I -4,2 - 9, 3 - 0 , 7 - 2, 6 - 35, 9 - 2J , J - 76 75 (JI , I ! 5, I) w6. 

0) }{Jm_y.u,c ,.-- Ke_30H.QB 6, 8 E3B}c 

0 0 O, JJ - 0 , 5 59 
0 0 62 .r,s - I , 7 - I , 2 - I ,7 - J , I 58 ,9 2940 !400 0 , 5 -0,7 - -

0, 7o-0, 9o 46 -0,2 - - - 1, 5 - 0 , 9 - 1,9 - 4, 5 41, 5 2080 !)60 
0 0 26 -0,2 - I ,O -o·,s - 2,0 - 3, 7 22 , 3 II20 :!270 0 , 9 -I,I - -

I,I0-I,J0 IS -0,2 - - - -0 , .3 . - I ,6 - 2, 1 !2 , 9 640 !210 
0 0 lfOO !I70 I, J -1, 5 IO -0,2 - .... - - 0, 2 - I ,6 - 2 8 
0 0 IO -0 , 2 - I , 5 - 1,7 8 , 3 4!0 !170 1,5 - 1,7 - - - -

I,7°-I, 9° 2 - - ... - - ~I , 4 -! ,4 0 ,6 JO +90 
-JO 

-----------------~----------------------~-------------0 0 0 , 5 - 1, 9 
1,9°-5° 
5° - !00° 

I7I 
J! 
40 

+0 , 7 - 4, 2 - J , J - II , 7 
-6, 8 - 24 ,2 
- 40 

·-Itl , 5 
-JI 
- 40 

I52 , 5 (26 ,5:!2,4)KO 
0 

0 
----- - ----------------------------------~--------------
0 , 5°-I80° 242 - 4, 2 - 50, 1 - .35, 9 - 89,5 . 152, 5 (26,5!2,4)~. 

x) orn~aK~ a ce~eHK~ npKae~eH~ cTaT KCTwqecK~e 

a; 
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0 
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Yr nosoe pacnpe.n:e.11eH1fe 6blctpblx BTopwnn1x 11Y4~!l 

B IIC ynpynt X Mil ~ r' OllY4 e B~ X ~ 9C:: ~~ax , 00 pl130 Btl !! flfJX 

:IT-- LW3onai"A ~ ~f'.t i:y'lh:;O!.I :! . ~ I ;; s .'c a ! 1 o;~:· e 

-- - - ·- --
npouewr ('J1]48en B Yl'JI OBOM 

3ae3.:tl-l ~HTepsane 

-
'4HCJIO nvqe~ 

cepyx PeJlJir~BHC- 0- 5° 5- I0° I0- 180° 
TCitMX 

2 17,0 !4,7 68 , 5 

2 II ,I D , 5 75 , 5 

2 IL~ ' 5 10,0 75, 5 

3, 4 14 ,6 12,6 73,0 

3, 4, 5, 6 12,6 I! , 8 75, 5 

T~c e 3Be3.llill 

0 , I , ?. ,'J , I~ 2 , 3 , 1~ , 5 , 6 I4 , 2 12, 6 73 , 2 
-·~ -

·--
11~c.r.c ':-'l '.J'-
11aea ;. 
yrnv:JOM 
~HTe f• E\....1 8 

O- IB0° . 

40! 

126 

200 

302 

508 

1537 
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CpaBHeHHe 3KCnepHMCHT~DHHX K TCOpeTKqecK~X KHTerpanhHHX 
ceqenK" ynpyroro paccestH!-tn <fi -- Me30HOB Ha yr ,,epoJte 

iOOIYHbe r &.f. ~ I ,-~ ~ 
Ha}eTaDotero t -s, Pacqe!. no onTKqecKo;.;,;R_.w=-o:.,Jl:~.ple.;;.H:.:.H _____ .,..___~--
71 -ue3oHa ~ ;Jr., p {O) ! - -
KHTepaan 3Kcnep ti~ 0 9 0 , 5 I 0 -0, 9 

l nnOCKKX I MeH'raJII:.- ( v~ -JO M3B) ( v ~ - I5 M3B) ( v~ =0) ( v: ~ +30M3B) 
f yr.iiOB HO H3Me- 3Cf' ~· j - r · ~· 

peHHoe \ 

~--------~~~~~ i ~ ----------~-------------
2 ,8E3B/C ' I I 0 - 5° i (Jr , r!s , r)u:6 51,2116 J6 , 5u6 25, Ju6 40u6 

-~ :~o~~:;g ____ i26 , 5!2 , 4~M6 _ ___ 4?~6 _ _ _ 30 , 4r.t6 _ 1 ___ 2I , 3M0~ _ - ~ 34MO . 
!::! 
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