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AnaaaweanB E.C. K ap. PI - 10719 

OaaoqacraqHMe pacnpeaeneHKH c 6on&WKMB nepeaaqaMB aMnyn&ca 

B dp -CTDnKHOBeHK!IX npB BMfiyn&ce D8l18JOWBX AeATpOHOB 3,8 rsB/c 

100-caHTKMeTpOB8H BOAOpOAH8H ny3blpbKOB8H K&Mepa 9KCDOHKpOB8H8 

B nyqKe aeArpoHOB HMnyllbca s,s raB/c H8 CHHXp04jla30TpOHe OMSUI. 

npoaaanH3BpOB8HO OKOnO 50 000 C06blTBA K nonyqeHM cneKTphl HyKnOHOB B 

" -Me30HOB B WKpOKOA o6naCTB BHB8pB8HTHblX nepeaaq BMnyn&COBo 

Ha6n10aanocb H3MeHeHHe HaKnoaa B pacnpeaeneHK!IX HHBapHaHTHoro ceqe

HBH f{1) B o6naCTH T -0,08 raB/c HyKnOHOB H , -Me30HOB1 neTHWHX 

B 38AHJOJO nonyccjlepy B CHCTeMe OOKOH aeArpoHa. nonyqeHHble pe3yllbT8TM 

aaanH3HpyJOTCH C TOqKH 3peHHA B03MO~Horo Ha6nJOAeRHH KyMynHTHBHOro 

acjlcjle KT a, 

Pa6ora BbmonHeHa B na6oparopHH BblCOKHX aaeprHA OO.RM 

H B MHCTHTyTe HAepKMX HccneAOB8HHA (Bapwaea). 

DpeDJ)IIBT 061.eJUIBeBBOrO BBC:TBTyTa aaepBWX BC:C:Jie.lloll&lllll. ,Ay6B& 1977 

Aladashvili B.E. et al. PI - 10719 
One-Particle Distributions with Large 
Momentum Transfers in dp- Collisions at 
3.3 GeV/c Incident Deuteron Momentum 

The 100 em hydrogen bubble chamber was exposed in the 
3.3. GeV/c deuteron beam of the JINR synchrophasotron. 
About 50000 events were analysed, nucleon and "-meson 
in a wide region of invariant momentum transfers were 
obtained. ·The change in the slope of invariant cross
section f(T) distributions was observed in the region 

'or T-0.003 GeV/c for nucleons and "-mesons flying to 
the back hemisphere in the deuteron rest system. The 
results obtained are analysed with respect to possible 
observation of cumulative effect. 

The investigation has been performed at the 
Laboratory of High Energies, JINR and at the 
Institute of Nuclear Research (Warszawa). 
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B nocneAHBe roAY 6om.woe BHBMaHBe YAenJieTCJI cTomc

HoBeHBJIM JIAep B o6naCTB nepBB'IHhiX BMDYJILCOB, npBXOAJI

IIUIXCJI Ha OABH HyKnoH nopJIAKa 1 F3B/c B BhiWe. IIpocTYe 

O~eHKB DpBBOAJIT K rBDOTe3e 0 TOM, 'ITO B 3TOH o6naCTB 

60JILWYIO ponL AOIDKHa BrpaTL MaCWTa6HaJI BHBapBaHTHOC'i'L, 

HYKJIOHhl HaneTaiOII.lero .IIApa AOIDKHhl CnBBa.TLCJI. 

TaKoe CnBJIHBe AOIDKHO npoJIBJIJITLCJI oco6euHo cBnLHO 

DpB B3aBMOAeHCTBBJIX 'laCTB~ C 60JILWBMB nepe~a'laMB BM

DYJILCa, B KBHeMaTB'IeCKOH o6naCTB, 3anpell.leHHOH AJIJI OA

HOHYKJIOHHhiX B3aBMOAeHCTBBH. 0AHBM B3 npo~eCCOB, B KO

TOpOM BMeeT MeCTO CJIBJIHBe rpynn HYKJIOHOB, JIBJIJieTCJI 

KYMYJIJITBBBhlii 3c)clleKT I 1,2/. KyMynJITBBHhlii 3c)clleKT - 3To 

JIBJieBBe, COCTOJIII.lee B TOM, 'ITO B npo~ecce CTOJIKBOBeHBJI 

penJITBBBCTCKOrO .IIApa C MBWeHLIO 'laCT~aM nepeAaeTCJI 

3HeprBJI, 3Ha'IBTeJILHO npeBhiWaiOII.laJI TY, KOTOpaJI npBXO

AHTCJI Ha OASH HYKJIOH .IIApa. /HanpBMep, 3HeprBJI rpynDhl 

HYKJIOHOB nepeAaeTcJI OABo:ii qacTB~e/. MolKHo HaAeJITLCJI, 

'ITO BCCJieAOBa.HBe CTOJIKBOBeHBB peJIJITBBBCTCKBX JIAep C 

60JILWBMB m;peAa'laMB BMDYJILCa AaCT ~eHHYJO BHcl»OpMa~ 

0 KBapKOBOH CTPYKType .IIApa, 0 CBOHCTBaX yYJILTBKBapKo

BhiX COCTOJIHBB, nponLeT BeKOTOphiB CBeT Ha npo6neMy 

"yAep)l(aHBJI" KBapKOB. 0co6eHHO BalKHO B 3TOB CBJI3B BC

cneAOBa.HBe npocTeiiwero - AeiiTpOHHoro KYMYJIJITBBHoro 3cl»

cl»eKTa. TaKoii cnyqaii nerqe noAAaeTcJI TeopeTB'IecKoiiBH

TepnpeTa~BB. 60JILWOB BBTepec npeACTaBn.lleT nepeXOA OT 

AeiiTpOHa KaK Cna6o CBJI3aHBOB CBCTeMhl ABYX HYKJIOHOB K 

AeiTpoHy KaK wecTBKBapKoaoii cscTeMe. IIepBYM waroM sa 
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nyTB K :noii: :uenu JIBnJieTcJI uccne~oBaHue nepexo~a Me>K,IJ.y 
~BYMJI npe~enLHhlMB cnyqaJIMB, KOr~a ~Ba HyKnOHa BOCnpu
HBMaiOT nepe~aaaeMLIH BMnynLC no OT~enLHOCTB, B KOr~a 
BMnynLc nepe~aeTCJI ~BYM HyKnoHaM. Ilepe~a'la BMnynLca 
~YM HyKnOHaM MO:>KeT 6LITL o6ycnoaneHa pa3HLIMB npu'IB
HaMB, B 'laCTHOCTH, KpaTHhlMB CTOnKHOBeHBJIMB BnB B3aBMO~ 
~eHCTBBeM B KOHe'IHOM COCTOJIHBB, T.e. npo:uecCaMB, KOTO
pLie MO)I(HO KOnB'IeCTBeHHO onacaTL npOCTLIMB MO~enJIMB. 
qaCTB'IHO 3TOT 3clJclleKT MO:>KeT 6LITL 06'LJICHeH, KpOMe TOrO, 
o6pa30BaHBeM npoMe)l(yTO'IHLIX B306apHLIX COCTOJIHBH, a 
TaK:>Ke Cyi:QeCTBOBaHBeM B306apHOH KOH<J>arypa:UUB BOnHOBOH 
~YHK:UBB ~eii:TpOHa /3-5/. 

KaK BB~HO, OT BLI~eneHBJI cnyqaeB, B KOTOpLIX ~Ba HyK
noHa ~eii:TpOHa arpaiOT aKTBBHYIO ponL, ~0 B03MO:>KHOH BH
TepnpeTa:UBB CTOnKHOBeHBJI Ha JI3LIKe KBapKOBhlX MO~eneii:, 
ei:Qe ~aneKo. ,ll;nJI npoaepKB cnpaae~nBBOCTB pa3nB'IHLIX 
MO~eneii: B BLI~eneHBJI BHTepecyJOI:QBX HaC 3clJclleKTOB Heo6xo
~BMa pa3H006pa3HaJI 3KCnepBMeHTanLHaJI BH<J>opMa:UBJI 0 
6onLWBX nepe~aqax BMnynLCa ~BYXHyKnOHHOH CBCTeMe. Ilpa 
accne~oaallaa 3Toro Knacca JIBneHBii: oco6eHHO 6on~owy10 ponL 
cLirpano mipaoe o6Hapy)KeHae KyMynJITBBHoro o6pa3oBaHBJI 
nuoHosi21. )];anLHeiiwae accne~oaaHBJI 16,7 I noKa3ana, 'ITO 
B paMKaX o6W'IHLIX BOnHOBhlX <J>yHK:UBH JI~pa B npBHJITWX MO
~eneii: 3TOT BHTepeCHLIH 3clJclleKT 06'LJICHBTL HenerKol8-ll./ . 

UenL HaCTOJII:Qeii: pa6oTLI - nony'leHae noJIHoii: BH<J>opMa:UBH 
0 CTOnKHOBeHBJIX penJITBBBCTCKBX ~eii:TpOHOB C npOTOHaMB 
B ycnOBBJIX 4TT - reoMeTpBB, BLI~eneHBJI B B3y'leHBJI BCeX 
Cyi:QeCTBeHHLIX KaHanOB peaK:UHB /3KCKJII03HBHaJI nOCTaHOB
Ka/. XOTJI ~aHHLie nony'leHLI Ha ny3LIPLKOBOH KaMepe, Ha
KOnneHa cpaBHBTenLHO 6onLWaJI CTaTBCTBKa B, KaK noi<a3ana 
o6pa6oTKa 3KcnepaMeHTanLHoro MaTepaana, 3cllclleKTLI6on&

WBX nepe~a'l HMnynLCa ~BYM HYKJIOHaM ~eii:TpOHa MO:>KHO He 
TonLKO o6Hapy:>KBTL, HO a accne~oBaTL. OcHOBHaJI 'laCTL 
npBBO~BMOrO HB:>Ke 3KCnepaMeHTanLHOrO MaTepaana OTHO
CBTCJI K cny'laiO, KOr~a 6onLWOH BMnynLC BOCnpBHBMaeT 
HyKnoH. KyMyRJITBBHOe o6pa3oBaHae HYKJIOHQB B3y'lanocL 
B pJI~e pa6oTI12-I5tB 'laCTB OTMe'leHHLIX BLIWe pa6oT BMe
JIBCL KBHeMaTB'IeCKBe orpaHB'IeHBJI H OHB 6LinB fiOCBJIJ:QeHLI 
HCCne~OBaHBIO CnO:>KHhlX · JI~ep. 
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PE3YJibTAThl 3KCIIEPHMEHTA 

100-caHTBMeTpOBaJI BO~OpO~HaJI HY3LipLKOBaJI KaMepa 
JIB3 OHJIH 6Lina o6ny'leHa ~eii:TpoHaMB HMnynLca 
3,33 F3B/c. Ha 180 000 4loTorpa<J>aii: oTo6paHo, B3Mepe
HO Ha IIYOC a HPD, npoc'IBTaHo no cacTeMe nporpaMM, 
npOH~eHTB<J>B:UBPOBaHO 6onee 50 000 ~eii:TpOH- npOTOHHLIX 
B3aBMO~eii:CTBBH. 

Oco6eHHOCTL ~aHHoii nocTaHOBKB 3KcnepHMeHTa, a HMeH
HO - pa6oTa B ny'IKe penJITIIBBCTCKBX JI~ep - ~ana pJI~ 

MeTo~aqecKax npeaMyi:QeCTB I 161, a qacTHOCTH, no3aonana 
accne~oBaTL npaKTB'IeCKB 6e3 noTepL ace ocHOBHLie KaHa
nLI peaK:uaii:. 

3~ecL, cne~yJI ll7 •181, MLI npe~cTaBnJieM nony'leHHLie 
.. HBapaaHTHLie O~HO'IaCTB'IHLie pacnpe.D;eneHHJI ~nJI peaK:QHH 
l+ll-> 1+ ... KaK <J>yHK:UBB nepeMeHHOH 

b - ""(piJ'J)-
II I ml • 

HHaapaaHTHaJI B~nH'IBHa b 11 pasHa KBHeTH'IecKoii: 3Hep
rau T-qacTB:ULI 1 B cacTeMe noKoJI JI.D;pa I. 

IIpe~cTaaneHHLie 3KcnepaMeHTanLHLie ~aHHLie a aa~e 
O~HO'IaCTB'IHLIX pacnpe~eneHHH no napaMeTpy b II n03BOnJI
IOT npOBeCTH KnaCcB<J>BKa:QHIO CTOnKHOBeHBH penJITHBHCTCKBX 
JI~ep. 06naCTL Manoii OKpeCTHOCTB b n-.S: 0 I §, - 3HeprBJI 
CBJI3B JI~ep/ o6yCJIOBJieHa OC06eHHOCTJIMB JI..npa KaK CJia6o 
CBJI3aHHOH CBCTeMLI. 06naCTL :>Ke 6onLWBX b

11 
MO:>KeT co

OTBeTCTBOBaTL KyMynJITBBHOMY 34K)eKTy. 
liLina accne~oBaHLI peaK:uaa: 

dp ... ppn U = 37 ,2±1 ,4 M6H /1/ 
dp -+ ppn11° U = 11,2±0,4 M6H /2/ 
dp ... p11+nn u = 17 ,0±0,6 M6H /3/ 
dp ... PPPTT- U = 2,2±0,2 M6H, /4/ 

KOTOphle B CYMMe COCTaBnJIIOT OKOJIO 96tfo Ce'leHBJI aeynpy
rax dp-B3aBMO~eicTBHii npH ~aHHoii 3Heprau. Cpe~a HBX 
C HaB60nLWBM Ce'leHHeM ~eT peaKIUI.II d p -> p p 0 
/21700 C06LITBii/. TaK KaK B peaK:UB.IIX /2/ B /3/ BMnynL
Chl Heii:TpOHOB He MOrna QhlTL onpe~eneHW, TO BHKJII03BB-
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Hble cneKTPbi nony'leHbl TOnbKO ,D;n.H npoTOHOB. Heo6xo,D;HMO 

OTMeTHTb TaK~e, 'ITO B CB.H3H CO 3Ha'IHTenbHOH Heonpe
,D;eneHHOCTbiO npH H,D;eHTHiiiHKaUHH TT+ -Me30HOB HMnynbca 

6onee 1 T3B/c B peaKUHH /3/ H ManbiM ce'leHHeM peaKUHH 

/4/, ,D;aHHbie no rr -Me30HaM Henb3.H C'IHTaTb TO'IHbiMB B 

o6:faCTH 6onLwHx T. CTpyKTYPHble IIIYHKUHH f(T) ,.a-1 p-1 
d a/ dT dcos 0 npHBO,IJ;.HTC.H ,D;n.H Tpex paBHbiX HHTep~JnoB no 

KOCHHYCY yrna 'laCTHU, BblneTaiOIUHX B 3a,D;HIOIO nonyc4lepy 

B CHCTeMe nOKO.H ,D;eHTpOHa. llpHBO,D;.HTC.H TaK~e CYMMapHble 
pacnpe,D;eneHH.H. 

Ha Tpex nepoblx pucyHKax npuoe,D;eHbl 3KcnepHMeHTanL

Hble ,D;aHHble ,D;n.H HyKnoHoB. Ha nepooM H3 HHX I puc. 1/ 
npe,D;cTaoneHbl peJynLTaTbl ,D;n.H ocex npoToHoB H3 peaKUHH 

/1-4/ H HeHTPOHOB H3 peaKUHH I 1/, neTJIIUHX HaJa,D; o cHcTe
Me noKo.H ,D;eHTpoHa, Ha puc. 2 npHBO,D;.HTC.H ,D;aHHble ,D;nJI npo

TOHOB H3 BCeX HJyqaeMbiX peaKUHH /HHKni03HBHble npOTO

Hbl/. KpoMe Toro, npHBO,D;.HTCJI I puc. 3/ cneKTpbl npoTOHOB 

H3 peaKUHH /1/ OT,D;enbHO ,D;nJI nepe3apJI,D;KH /KpHBa.H 1/ H 

npJIMoro paJoana /KPHBaJI 2/ /nepe3apJI,D;KOH Mbl Ha3biBaeM 

C06biTH.H C ,D;BYMJI 6biCTpbiMH npOTOHaMH B na6opaTOpHOH 

cucTeMe Koop,D;HHaT/. CnnoWHble nHHHH - annpoKCHMaUHJI 

pe3ynbTaTOB 3aBHCHMOCTbiO f(T)sA1 exp(-A 2T)+A3exp(-A4T). 

CooToeTCTBYIOIUHe JHa'leHHJI K034141HUHeHTOB, nony'leHHble 

C nOMOIUbiO npoue,D;ypbl MHHHMH3aUBH, npHBO,IJ;JITCJI 

B ma6A. 1-3. llepexo,11; pacnpe,D;eneHHJI B o6nacTH b 11 = 
T - 0,03 T:JB K ,D;pyroMy HaKnoHy yKa3biBaeT Ha HanH'IHe 

,D;BYX o6nacTeH, COOTBeTCTBYIOIUHX B03MO~HO pa3nH'IHbiM 

MeXaHH3MaM. llepBaJI 3KCnOHeHTa C 6onbWHMH 3Ha'leHHJIMH 

napaMeTpoo A 
1 

/ ce'leHHe npH T - 0 / H A 2 /HaKnoH 3K

CnOHeHTbl/ COOTBeTCTByeT o6naCTH, KOr,D;a B nepe,D;a'le HM

nynbca aKTHBHO y'laCTByeT O,IJ;HH H3 HyKnOHOB ,D;eHTpOHa. 

Ha puc. 4 ,D;aHHble ,D;n.H rr -MeJoHoB H3 peaKUHH /3/ H 

/4/ npHBO,IJ;.HTCJI TOnbKO ,D;nJI O,IJ;H03Ha'IHO H,D;eHTHiiiHUHPOBaH

HbiX C06b1THH. 

HaKnOHbl /Ko34141HuHeHT A 4 I ,D;n.H nony'leHHbiX 3KcnoHeHT 

B o6nacTH 6onLwHx JHa'leHHH T I > 30 M:JB/ coe,D;eHbl o 

ma6A. 4 BMecTe c ,D;aHHbiMH ,11;pyrux pa6oT. B CBJI3H c TeM, 

'ITO 3KCnepHMeHTanbHaJI 3aBHCHMOCTb He CTporo 3KCno

HeHUHanbHa.H, 3Ha'leHHJI X 2 He npHBO,D;.HTC.H. 

6 

BH,D;Ho, 'ITO HaKnoH B cyMMapHoM pacnpe,D;eneHHH ,D;nJI 
npoTOHOB (cos0[-1;0]) npu6nu~eHHO coona,D;aeT cpeJynL

TaTaMH, nony'leHHbiMH npH 5 H 40 T3B/c B ny'IKax rr--Me-

30HOB. He 3aBHCHMOCTb HaKnOHa OT 3HeprHH MO~eT CBH,D;e

TenLCTBOBaTb o cnpaoe,D;nHBOCTH runoTe3bl npe,D;enbHOH 

lilparMeHTaUHH B npHMeHeHHH K .H,D;epHbiM CHCTeMaM. 

He Ha6nro,D;aeTCJI HJMeHeHHJI HaKnoHa c yoenH'IeHHeM yr

na BblneTa npOTOHOB /eM. nepoyro CTpOKY ma6A. 4/. 0,D;HaKO 

cne,D;yeT 3aMeTHTb, 'ITO, KaK BH,IJ;HO H3 puc. 1 H 2, .B o6naCTB 

6onbWHX yrnOB BblneTa /HHTepoanbl no Cos0(-1; -0,667]H 

( -0,&)7;-0,333) Ha6nro,D;aeTCJI OTKnOHeHHe 3KCnepHMeHTanb

HbiX TO'IeK OT nnaBHOrO XO,D;a. 3aMeTBM, 'ITO npH BHHMaTenb

HOM paCCMOTpeHHB ,D;aHHbiX, npBBO,IJ;HMbiX B pa6oTaX /S/ 
/rr-+ Xe ... p+ ... npH 3,34 T3B/c/ H/71 /rr-+C-+p+ ... npu 

5 T3B/cj MO~HO TaK~e JaMeTHTb OTKnOHeHH.H aHanorB'IHO

ro xapaKTepa. 

Ha puc. 5 npe,D;cTaoneHbl ,D;aHHble no npoToHaM B3 

peaKUHH /1/ B BH,D;e 3aBHCBMOCTH OT MaCWTa6HOH nepeMeH

HOH X ... TIT MaKe. . B Ka'leCTBe T MaKe . npHHHManacb KHHe
TH'IeCKaJI 3HeprHJI npOTOHa, BblneTaiOIUero Ha3a,D; B CHCTeMe 

nOKO.H ,D;eHTpOHa B ynpyroM pd -pacceJIHHB no,D; TeM ~e 
yrnoM, 'ITO H Ha6nro,D;aeMbiH. BH.AHO, 'ITO B 3TOM npe,D;cTao

neHHH 06IUHH xapaKTep noBe,D;eHHJI cneKTpOB C H3MeHeHBeM 

yrna coxpaHJieTCJI. Bee KPHBble HJMeH.HIOT xapaKTep nose

,D;eHHJI o6nH3H x,o,5. Ce'leHHe npouecca ocTaeTcll ,D;OBOJib

HO 6onLWHM onnoTL ,11;0 KHHeMaTH'IeCKOH rpaHHUbl X=l.O , 
COOTBeTCTBYIOIUeH MaKCHManbHOH nepe,D;a'le HMnynLCa ,D;eHT

poHa B ynpyroM pacce.HHBH. 

llony'leHHble B HaCTO.HIUeH pa6oTe ,D;aHHble 0 6onbWBX 

nepe,D;a'laX HMnynbca ,D;BYXHyKnOHHOH CHCTeMe (X> 0.5) , 

T .e. TaM, r,D;e KyMyn.HTBBHbiH 3414leKT ,D;O~eH 6b1Tb HaH6onee 

JlpKO Bblpa~eH, Hy~aiOTC.H B ,D;anbHeHWeM H3y'leHHH Ha oc

HOBe CYIUeCTBYIOIUBX TeopeTB'IeCKBX npe,D;CTaBneHHH. 

B JaKnro'leHHe aoTopbl 6naro,11;ap.11T B.li.Pa,D;oMaHooa 
Ja none3Hble o6cy~,D;eHHJI H M.ci>HnHnKOBCKY Ja TeXHH'IecKyro 

nOMO{Ub. 
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Ta6naua 1 

TiapaMeTphl annpoKClfM8Ulflf 8KCneplfMeHT8JlhHhlX A8HHhlX 
no HyKJIOHaM cpyHKUlfeii f(n=A 1exp(-A2T)+A

3
exp(-A 4n 

lliiTePBSJI no lb!CJID 

co!.e AI ~ As A4 
COOHTHH 

~,-~c..,tt~' · e1 lr~t.-'1 r ·t lf4 [ r:at>-'"1 -- • ·C.ll. •1!. 

t-1 i o] ??2,5t25,4 289~4! 6,I Iv,9!C,6 ~.sto,8 I2509 

~I; -6,66?) 345,I'!23,2 340, Ei!-12, 8 2,2!0,3 ~.4'!2,8 ~23 

t -0,66?; -0 .. 333) 269,.I'ti4,0 295,!'t 9,2 2,5!.0,3 34,I'ti,8 3948 

-0,333; o1 189,6!: 8,4 236,I!.? ,2 5,1!.(;,4 33,4'ti,I 4838 

------ --- ~---

Ta6nlfua 2 

TiapaMeTphl annpOKClfMBUlflf 8KCneplfMeHTBJlhHhlX ABHHhlX 
no npoTOHBM cpyHKUHeii f(T)=A 1 exp(-A2 n+A 3exp(-A 4T) 

~' 

f-' 

8 

lliire JlB8JI no 
t.o~e 

(-I; o1 

t-I; -0,66?) 

),66?; -o.~ 
),333; o1 

AI 

I4G3, 9!!8,5 

1!?2 ,5!.1 6,2 

~34,9!. 8,? 

~Ga,I!. 5, 9 

-

'IHCJIO 

~ As A4 C06HTHff 

283,5!? .4 5,atc,4 32,4!.c,9 ?OI5 

3ai,I!.I8~ I,4'tc,2 34,2!.3,I 2~ 

284 ,2!.II ,4 I,sto,z 29,I!2,o 2I85 

23I,st 8,5 2,2!.0,2 28,6!.1,3 2?93 

~' 
J 

' J 

Ta6nHua 3 

TiapaMeTphl annpoKCHMBUHH 8KCneplfMeHTBJlhHhlX 
AJISI npOTOHOB H3 peaKUHlf dp--+ ppn cpyHKUlfeii 

f(T)=A1 exp(-A 2 n+~exp(-A4 T) 

PeaKURR i A 

llpm~oll 

pa3Ba11 

nepesapH,llKa 
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Puc. 1. HHeapuaHmHoe ce'leHue f(T) c}AJI HYKAOHoe /UHKAK>-
3U8Hbre npOIIIOHbl U HeiJmpOHbl U3 peaKijUU dp-+ ppn /. 1 -
-cose[-1,--:0,667]; 2 -cose[-0,667;-0,333];3 - cose[-0,333;0]; 
4 - Cos0[-1;0], zc)e 0 - npocmpaHC1118eHHblU YZOA 8blAe1/la 
'IUC111Uf4bl e cucmeMe noKOJI c)eiJmpoHa. 
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Puc. 2. HHeapuaHmHoe ce'leHue f(T) c)AJI UHKAK>3UBHbrx npo
moHoe. 1 - cos0[-1; -0,667] ; 2 - COS 0[ -0,667; -0,333};3 -
-cose[-0,333; 0] ; 4 - cos e [ -1;0]. 
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Puc. 3. Hneapuanmnoe ce'leHue f(T) iltiJI npo111onoe U3 ne
pe3apJIOKU /1/ U npJIMOZO.pa38Q./Ul /2/ epeaKJ4UU dp-. ppn . 
B OOOUX CAy'laJIX cos 0 ( -1 ; 0] . 
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+ Puc. 4. HneapuaHIIHoe ce'leHue f(T) OAJI rr- -Me30HOe U3 
peaKJ4UU /3/ u /4/. 1- cos0[-1;-0,667] ; 2 -cos0[-0,667;-o,333]; 
3 - cos er -0,333; o 1 ; ; 4 - cos e [ -1; 01. 
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Puc. 5. Pacnpeoe11eHue npo•oHos U3 peaK&~uu dp .. ppn 
no MaCUllla6Hoii nepeMeHHoii X=T/TMaKP-1- cosO[-I;-o,667] ; 
2 - cos 8 [ _:-0,667; -0,333_] i 3 - cos (j [ -0,333 ; 0 ] ; 4 -
- cos0[-1 ;0]. 
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