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AHHOTSUHSI 

M eTo.z:r..oM KaMepbi BnnbcOHa B MarHHTHOM none nccneaoBaHo Heynpyroe pac

ceSIHHe H nornomeHne n -Me30HOB c 9Heprne1l: 195±,15 MaB SI,l:lpSMH yrnepoaa 

n nnTnSI. OnpeaeneHbi nonHbie n ancpcpepeHunanbHbie ce<reHHSI Heynpyroro pacceSIHHH, 

a TSK)KO_ II01IHbiO CO'lOHHSI BCOX IIpOilOCCOB Heynpyroro B38HMOA01l:CTBHSJ •. npoHaBeae

HO COIIOCT8B1IOHHO II01IY'lOHHbiX SKCIIepnMeHT81IbHbiX ABHHbiX C peaynbTSTSMH pac<reTa 

KacKaaa B Siape yrnepoaa n noKaaaHq <rTo Heynpyroe pacceHHHe MeaoHOB yaoBneT

BopnTenbHO OIIHChlBaeTCSI Ha OCHOBO rHIIOT03hl 0 IISpHhlX coyaapeHHHXo YcTaHOB1IOH0 0 

'lTO B SKTe IIOr1IOIUOHHSI n -MeaoHa c aHeprne1l: 195.±15 M9B npnHnMaiOT y<racTne 

IIpOHMyiUeCTBOHHO T01IbKO ABS Sl,l:lOpHhlX HYK1IOHa; IIpH STOM BOpOHTHOCTb 38XB8T8 

M030HOB n, p -napaMH B 2-3 paaa 001Iblll0 0 'lOM BepoSITHOCTb 3BXBaTa napSMH 

O,l:lHHSKOBhlX HYK1IOHOB. 
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3KcnepHMeHTanbHbie .ll8HHbie, OTHOCSJIUHeCSI K HeynpyroMy pacceSIHHIO n -Me-

30HOB CnO)KHbiMH SI.llp8MII, H8XO.ll.IITCSI B Y.llOBneTBOpiiTenbHOM :COOTBeTCTBHII C Mo-

/1 2/ 
.uenbiO napnoro B38IIMO.lleficTBIISI, paaBHTOi!: B pa6oTax Cep6epa H rom,.u6eprepa •• 

Oco6hlfi IIHTepec c ToqKn apeHHSI npoaepKII aTofi Mo.nenH npe.ncTaBnSieT Ha6niO.ue-

HHe nepBil:qf!biX 8KTOB B38IIMO.llefiCTBHSI 1 KOI".ll8 yqacTByiOIUH9 B HeM qacTIIUbl Bbine

T810T Ra H.npa 6ea nocne.nyiOIUIIX coy.uapenRi!:. O.unaKo Bcne.ncTBHe Toro, .qTo 6onb-

llJIIHC.T . .BO HMSIOIUIIXCSI OilbiTOB Bb!IlOnHeHO C OTpHUaTenbHbiMH qacTHU8MH H TSI)Ken&I

MII SI.llp8MH, H8KOilneHHblfi MaTepRan IlO YK838HHbiM 8KTaM B38IIMO.lleficTBHSI oqef!b 

Man. 

B HaCTOSIIUefi pa6oTe c nonO)KIITenbHbiMU n -Me30H8MH 6naro.uapSI HCilOnb-

30B8HHIO B KaqecTBe MHllleHefi nerKIIX SI.nep yrnepo.na H niiTHSI aKThl nepanqHoro 

B38UMO.llefiCTBHSI Ha6niO.naniiCb C 38M9THOfi B9pOSITHOCTbl0 1 qTO Il03BOnHnO Oilpe.ne

nHTb .nnSI HHX OTHOCHTenbH&re ceqeunSI n yrnoa&re pacnpe.ueneHHSI. KpoMe Toro, 

Ha6niO.llSHIIS aKTOB 38XB8T8 1 B KOTOpbiX 06paayiOIUHSCSI 6biCTpbl9 HyKnOHbl BbineTa

IOT II3 SI.npa 6ea coy.uapeHHfis .nano T8K)K9 B03M0)KH0CTb ycTaHOBHTb K8pTIIHY Ilpo

uecca IlOI"nOIU8HHSI 6biCTpbiX n -Me30HOB nerKHMH SI.llp8MH. 3KCilepiiM9HT8nbHbl9 

.ll8HHbi9 nonyqeHbi Ha CHHXpOUHKnOTpOHe 06oe.llHH9HHOI"O HHCTHTyTa SI.llSpHbiX HCCne

.llOB8HIIfi npll: o6nyqeanH KaMephl BHnbCOHa c ycTaaoaneHHhlMH B aefi nnacTHHKaMH 

n 
. /3/ 

tlOCT8HOBKa OilbiTOB OiliiC8H8 H8MII B OT.nenbHOM C006IUSHIIII t B. KOTOpOM 

nano:>KeH&I .uaHH&re no ynpyroMy pacceSIHHIO n 

C uenbiO conocTaaneHHSI nonyqeHHhlX aKcnepHMSHTanbHhlX peaynbTaTOB c 

Ilp9.llCK838HIISIMH I"HilOT93hl 0 Il8pHhlX B38IIMO.ll9i!:CTBHSJX H8MH 6hln BhlilOnHeH 

x/ 
pacqeT KacKa.na B H.npe yrnepo.ua. 

B aTOM J>acqeTe H.npo yrnepo.ua paccMaTpHBanocb KaK Bbrpo:>K.nean&rti: ct:>ep

MK-raa HyKnOHOB c MaKcHManbHofi KHHeTnqecKoi!: &HeprRei!: E=25 Maa, aaKniOqeu

-13 
Hhlfi B IlpSIMOyronbHYIO IlOT9HUH8nbHyiO .liMY p8.llHYC8 3,2• 10, CMi rny6HHa 

. .II Mbi paBHSinacb 34 M 9B, n pe.unonaranocb, qTo IlpH nona.uaHHH B SI.llpO n -Me-

308 IICilbiTbiB89T yripyrHe coy.uapeHHSI C OT.nenbHbiMII SI.ll9pHbiMH HyKnOH8MII; 

x/ 
PacqeT KacKa.ua B H.npe B&monHeH IO.A.By.uarOBbiM, B.f'.VfBaHOBbiM 

H H.VI.neTpoa&rM. 
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C eqeHJUI coynapeHHil: npHHHMaliHCb paBH~lMH C9'!9HHHM pacceHH.HH M930HOB Ha CBo-

6onHbiX HYKliOHaX. norliOIU9HH9 n -Me30HOB Y'IliTbiBaliOCb Ha OCHOBe KBaaHneii:

TpOHHOil: MOnenH 1 llpH STOM Bll9pBbi9 HCll01Ib30BanaCb SKCll9pHM9HTallbHO ycTa.HoB-
1 

li9HHaH SHepreTH'I9CKaH 3aBHCHMOCTb C9'19HHH· llOT'liOIU9.HHH n -Me30HOB CB06on-

HbiMH neii:TpoHaMH ann aHeprHA oT 0 no 300 M aa. Koa¢¢11u11eHT npo~ 

llOpUHOHallbHOCTH r 1 CBH3biBaiOIUHil: C9'19HHH llOT'liOIU9!IHH M930HOB n, p -napa

Mil HnepHbiX HYKliOHOB H CB06onHbiMH neii:TpOHaMH 1 Bbi6Hpancg TaKHM o6pa30M 1 

'IT06bl pacqeTHOe C9'19HH9 Heynpyroro paCC&.IJHHH paBHSiliOCb SKCll9pHM9HTallbHO Ha-

6nroneHHOMY ce'!eHHIO. 3To 3Ha'!eHHe ~oa¢¢HUH9HTa paBHHliOCb r == 5. Yrnoaoe 

pacnpeneneHHe HYKliOHoB, o6paayroruuxcg llpll 3aXBaTe n -M930HOB B CIICT9M9 

ueHTpa Mace, aanaaanocb B BHne ~ 
/4/ . . Cl~ 

::. o,388 + Cos2. 9 0HO 6binO ycTa-

HOBli9HO nnH nornorueHH.IJ n -Me30HOB c SHeprHe1i: 114 MaB CB060nHbiMH nefi-

/5/ 
TpOHaMH 11 1 KaK llOKa3aHO B pa6oTe 1 npaKTH'I9CKH He H3M9HH9TCH B HHT9pBane 

aHeprHil: M930HOB OT 100 no 230 MaB. HaqanbHaH aaeprHH n -Me30HOB npH 

pacqeTe KacKana 6bma BaHT a paBHOil: 230 M a a npHM9HHTenbHO K naHHbiM Halllefi 

/6/ n . x/ 
pa6oThi . c. oTpHuaTenbHbiMH -MeaoHaMH • Pac'IeT conep:>KHT 560 oTnenbHbiX 

HCllbiTaHHil: 0 

PeaynbTaTbi onbiTa 

npll o6ny'IeHHH K8M9pbl B llY'!Ke n -Me30HOB 6blliO aaperHCTpHpOBaHO 

693 aKTa Heynpyroro B3aHMOneii:CTBHH Ha yrnepone H 508 aKTOB - Ha liHTHH, 

. ~/ 

YlaMepeHHbie nonHbie ce'!eHHH npHBeneHbi B Ta6nHue 1. 

x/ 

xx/ 

.XoT.IJ paC'!9THbi9 naHHbi9 OTHOC.IJTC.IJ K Ha'!allbHOil: SHeprHH Me30HOB 

230 M'aa, 6onhlliHHCTBO H3 ·HHX cnpaBennuBo H nnR Ha'!anbaofi aHeprHH 

195 MaB. B cnyqaSJx, Korna aTo Heo6xonHMo1 pacqeTHhie naHHbre npH

BeneHbi K Ha'lanbHOil: aHeprHH 195 MaB. 

/51 
KaK yKa3biBanocb y:>Ke B HallleM coo6rueHHH 1 npH onpeneneHHH 

a6COliiOTHbiX B91IH'IHH Ce'leHHil:1 llOliHbie Ce'I9HHSJ Heynpyroro B3aHMOne1i:

CTBHH HOpMHpO&aliHCb Ha T'90M9TpH'I9CK09 C9'19HH9 Hnep nnH 

i\ == 1,4 A 113 • 10-13 CM
0 

1 
l 

l 
I 

~~-
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Ta6nHua 1 

.H.n po 
3HaK nonHhie ceqeHHSI B e.n • 10-27 CM2 

7Z-Me- 3HeprHSI 
B MaB Heynpyroe 3B93,llbl H Bee 30H8 HeynpyrHe 

paccerume OCT8HOBKH npouecchi 

c + Hl5 122.±13 203 :!:_22 325.:!:26 

Li. + 195 62±.9 164 ±.16 226.±18 

JJ. 10°-180°. 8HHhl8 DO HeynpyroMy pacceSIHHID OTHOCSITCSI K yrnOBOMy HHTepBany 

0uJH6KH H3MepeHH:il: BKniDqaroT TOnhKO CT8THCTHqeCKHe OTKnOH9HHSI H OWH6KH pa3-

A. Heynpvroe pacceSIHHe 

Ha pHc, 1 H 2 ·,npn'ae.neHhi aKcnepHMeHTanhHhie yrnoBhie pacnpe.nenemHI He

ynpyroro pacceSIHHSI .anSI o6oHx SI.nep, a TaK)Ke pacqeTHoe pacnpe.neneHue .anSI 

SI,llep yrnepo.na H yrnOBOe p~cnpe.neneHHe ynpyroro pacceSIHHSI n -Me30HOB C 

171 
aHeprHe:R 200 M aB Ha cao6o.nHhiX npoToHax ; npn aToM nocne.nHHe .naa pac-

npe.neneHHSI npoHopMHpoBaHhi Ha nonHoe ceqeHHe Heynpyroro pacceSIHHSI n 
30HOB Ha SI.npe yrnepo.na. CpaBHHBaSI aTH pHCYHKH, Mhi BH.llHM# qTo npu nepexo.ne 

OT CB060.ll.HhiX HyKnOHOB K CBSI38HHhiM 1 DpOHCXO,llHT Onpe.neneHH8SI .necJ?opM8UHSI 

yrnoaoro pacnpe.nenemtn, aaKnroqaromaSicSI B yBemrqemm ceqeHHSI pacceSIHHSI B 

aa.nHeM HanpaaneHUH. XapaKTep aTo:R .necJ?opMaUHH npaBHnhHO onHcwaaeTcn pacqeT

HhiM pacnpe.neneHH9M H MO)K9T 5b!Th DOHnT H3 cne.nyromero KaqecTB9HHOI'O pac

CMOTpeHun. Yfa-aa MBnOCTH npo6era B SI,ll epHOM B9Ul9CTBe D8,ll8IDUlH9 n -Me30Hbl 

nepaoe aaaHMo.ne:RcTBHe HCDhiThiBaiDT B noaepxHoCTHOM cnoe SI.npa, Bnaro.n a pSI 

aTOMY cpe,llHSISI .nnHHa DYTH 1 KOTOpbl:it pacceSIHHO:it qacTHUe H8.ll0 npo.nenaTh qT06hi 

Bbi:itTH H3 n.npa, B cnyqae pacceSIHHn H838.ll 6y.neT B H9CKOnbKO pa3 M9HhWe, qeM B 

cnyqae pacceSIHun B nepe.nHeM HanpaaneHuu. Ecnu npu aTOM yqecTh, qTo cpe.nHu:R 

npo6er B n.nepHOM aeruecTBe MeaoHoB, pacceSIHHhiX Haaa.n, 6y.neT 3HaquTenhHO 

6onhwe, qeM .ann na.naroruux qacTuu, a TaK)Ke qacTuu paccenHHhiX anepe.n, TO 

oqeBH.llH0 1 qTo BepOSITHOCTh BhlXO.ll8 M930HOB H3 SI,llpa nocne nepBOI'O paccenHHSI 
0 

B yrnoaoa HHTepBan 90-180 6y.neT B HecKOnhKO paa 6onhrue, qeM .ann HHTepaana 
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0-90° • noaTOMY 60Jlblli8SI 'i8CTb n -M930HOB1 paCC9SIHHbiX npii nepBOM B38ll MO-

Jl eitCTBHli H838Jl 1 BbiiiJJ.eT H3 SIJJ.pa, B To· Bp9MSI KaK 6oJI~lliliHCTBO n -M930HOB 

pacceSIHHbiX BnepeJJ. 1 HCnbiTbiB89T B'I'Opoe B3B:ll MOJl_91tC'I'BH9 C SIJl epHbiMH HYKJIOH8MII • 

QqeBliJlHQ 1 'iTO no Mepe YB9Jlll'i9HIISI npo6era n . -Me30HOB B B9IU9CTB9 1 TO 9CTb 

C pOCTOM IIX SH9pi'HII1 OTHOCliT9llbH09 YB9llH'i9HH9 C9'i9HIISI pacceSIHIISI B 38JlH9M Ha-

npaB.neHIIII JlOli:lKHO CTaHOBIITbCSI Bee c.na6ee. 3TO H Ha6lliOJl89TC51 B Jl91tCTBIIT9llbH0-

/8/ n 
cTII. HanpnMep, no Jl8HHbiM pa6oTbi JJ.mi -Me30HOB c aaepriieii 25Q-270 Mas, 

yr.nosoe pacnpeJJ.eneaiie aeynpyroro pacceSIHIISI aa yr.nepoJJ.e ·y~ Mano oT.niiqaeTcSI 

OT COOTB9TCTBYIOIU9I'O pacnp9Jl9ll9HII51 ynpyrOI'O paCC951HII51 Ha CB060JJ.HbiX HYKllOHaX. 

0JJ.HaKO Cll9JlY9T OTM9Tl!Tb 1 'iTO npaBHllbHO nepeJJ.aBaSI XapaKTep Jl9cPOPM81lilil yr.no-

BOI'O pacnp9Jl9ll9HIISI 1 pacqeT Jl89T IIO Cp8BH9HIIIO C SKcnepiiM9HTOM 38HII:lK9HHbi9. 

3H8'i9HII51 C9'i9HIIii B nepeJJ.H9M li 38JlH9M HanpaBll9HIISIX. 3TO 06CTOSIT9llbCTBO IKaK 
191 

yKa3biBaeTc51 B pa6oTe I MO:>KeT 6biTb cBSisaao c pas.nii'iiiBM yr.noBbiX pacnpeJJ.e-

ll9Hll1t JlllSI paCC951HHSI n -MeSOHOB CB060JlHbiMH II CBSI38HHbiMII HYKllOHaMII, 

Ha6nroJJ.eHHbie II pacqeTHbie aaepreTII'i9CKIIe pacnpeJJ.eneHIISI Mesoaos, aeynpy

ro paCC951HHbiX B HHT9pBa.n~I YI'JIOB 0-60° H 120°-180° np9JlCT8Bll9Hbi Ha piic. 3 II 

4. TaK KaK cpeJJ.HIIe aaepriiii /eM. Ta:6~ 111/ paeeeSIHHbiX qaeTIIIl JlllSI SIJJ.ep yrne-

·• . . .... 
p0Jl8 II llHTliSI npaKTIIqeeKII eoBnaJJ.aiO':r 1 npll noeTp09HIIli I'lleTorpaMM IICnOllb30B8Hbi 

CYMM8pHbi9 Jl8HHbieo 

Ta6nnua II 

.sJJJ.pO 
Haqa.nbHaSI Cpe.llHSISI aaepriiSI B Mas 

aaepriiSI H A9 = 0-60° AS = 120t'j-180t'j 
3H8K 

M930H8 aKcnepn:Mea-
paeqeTHaSI . 

axcnepiiMea-
pacqeTHaSI 

T8llbH8SI T8JlbH851 

c 195 1+1 107 - 74 84 

195/+/ 104 - 78 
ex/ 230 1-1 107 128 88 94 

KaK BIIJlHO HS pile, 3 II 4 H Ta6llHUbi 11, M9:lK.llY pacnp9Jl9ll9HIISI li COOTBeT

eTByiOIUIIMH 3H8'i9HliSIMli cpe,ZlHHX aaeprn:it HM99Te51 ·Y.llOBll9TBOpiiT9llbH09 cor.naen:e, 

I 161 
X 3TH ,Zl8HHhl9 38IIMeTBOB8Hhl HS pa60Thl , 
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KOTOpoe HeCOMHeHHO CBHAe-renbCTByeT 0 TOM 1 qTo rnaBHbiM MeXaHH3MOM IT epeaaqu 

a nepruR nan eTa IOIUHMH n -Me30HaMH HaepHbiM HyKnOHaM HBnHeTCH MeXaHH3M 

Kl3_EI3HyiTpyrn:x coyaapenn:ii: qacTn:u c oTaenhHbiMH HaepHbiMH HyKnoHaMn:. Ha6niOaae-

MaH p83HHU8 Me:tKAY 8KCITepn:MeHTanhHbiMH H pacqeTHbiMH 3HaqeHHHMH BenuqHH cpea

HHX 8Heprn:ii: o6ycnoann:aaeTcH annHnn:eM Ha c6poc aHeprn:ii: ITpn: neyiTpyroM pacceH-

HHH CBH3H HyKnOHOB B HLJ:pe, a TaK:tKe ITOTeHun:ana B3aHMOLJ:eii:CTBHH n 
1101 

C HLJ:pOM, KaK uenbiM 

0aHaKo1 6onee neiTocpeacTBennoe aoKa3aTenbCTBO I'IUIOTe3bi o ITapHbiX coyaa-

penn.11x aaroT, KaK y:tKe yKa3biBanocb Hn::tKe, Te aKTbi neyiTpyroro pacce.HHHH, B Ko-

TOpb!X OLJ:HOBpeMeHHO Ha5niOA8!0TCH pacceHHHblll n 
BbineTaiOrun:e n:3 Hapa 6e3 ITocneayiOIUHX coyaapenuii:. Enaro.uapH ToMy, qTo aepo.HT

HOCTh TaKn:x co6biTn:ii: B cnyqae nerKn:x .H.Uep ne oqenh Mana, naM yaanocb na5niO-· 

aaTh n:x B Konn:qecTBe 25 aKTOB Ha yrnepoae n: 19 aKTOB na nnTn:u. B KaqecTBe 

Kpn:Tepn:H oT5opa ITpn: aTOM cny:tKuno Tpe5oaann:e, qTo6bi cyMMapnaSI aneprn:SI pac-

ceSIHHOI'O n 
n -Me3ona. Ha pn:c. 5, 6 H 7 ITpn:aeaeHbi paciTpe-

.uenenn:n yKa3aHHhlX cnyqaeB B3an:Moaeii:cTBn:SI ITO yrny pacceHHHSI 1 yrny pa3neTa 
~· 

pacceSIHHOI'O n ~Me30~a H ITpOTOHa .OT,llaqn: II pa3HOCTH a3HMyTanhHhlX yrnoB 

ITpoTona u Me3ona, n:ciTpaaneHHbie na a¢¢eKTHBHOCTh na6niOaenn:SI; a TaK:tKe cooT-

BeTCTByrorun:e. pacqeTHbie pacnpeaenenn:SI, xapaKTepu3yiOruue Kn:HeMaTHKY nepauqHbiX 

aKTOB coyaapenn:SI. Cpe.umre 3Hai.J:eHHSI yrna HeKoMnnanapHOCTH, Ha5niOaennoe n: 

0 0 
pacqeTnoe, cooTBeTcTBeHHO paBHhl 15 n: 13 • Cornacn:e aKcnepn:MenTanhHhlX u pac-

qeTHhlX .ll8HHhlX B npeaenax cpaBHHTenbHO He6onhWOH CTaTllCTllKH YAOBneTBOpHTenb

HOe. 0H0 1 oqeBH,llHO, Hai'nSI,llHO CBHLJ:eTenhCTByeT 0 TOM 1 qTO coyaapeHHe n -Me-

30Ha C HLJ:epHb!M HyKnOHOM llpOHCXOLJ:HT npn6nH3llTenbHO TaK :tKe, KaK H CO CB05o.n

Hb!M HyKnOHOMo Ha 8TOH OCHOBe1 B qacTHOCTH 1 HaXO,llHT 06'bSICHeH He H TOT cpaKT 1 

qTo yrnoaoe pacnpe.uenenn:e anH oTo6paHHbiX aKTOB Heynpyroro pacceHHHH cnaaa-
o 

eT, naqn:naSI c yrna 180 , 6brcTpee, qeM yrnoaoe pacnpeaenenn:e .anSI acex neynpy-

rnx pa.cceSIHHll. ll eiicTBHTenhH0 1 ~MeCTe C yMeHbWenn:eM yrna pacceSIH!HI n -Me-

30Ha yMeHbwaeTCSI 8Heprn:SI ll COOTBeTCTBeHHO npo5er npOTOHa OTD:aqn: B SI.nepHOM 

BerueCTBe. OTO npHBOAHT K na.ueHH!O BepOSITHOCTH Bb!XOD:a npOTOHa ll3 SILJ:pa 6e3 

coy.uapeHHH n 1 TaKHM o6pa30M 1 K .llOTIOnHHTenbHOMy yMeHbWeHH!O ceqeHIISI nepBIPI

Hb!X aKTOB Heynpyi'OI'O pacceSIHHSI, COITpOBO:tKLJ:aiOIUHXCSI BbineTOM 8Heprn:qHbiX npo-

TO HOBo 
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B Ta6nnue 111 yKaaaHhl Benuqnahl pacqeTHhlX R aKcnepnMeHTan&ao aafineHHhlx 
x/ 

BepOHTHOCTefi nng OT06paHHhlX cnyqaeB Heynpyroro paCC9HHRH 1 OTHSCSHHhlS K 

nonHoMy qucny aeynpyrux BaanMoneficTBRfi, a TaK~e K nonHoMy qncny aeynpyrux 

pacceHHHfi. 

Hnpo 

c 
Li 

Ta6nHna 111 

BepoHTHOCTh 

no OTHOWSHHIO K ceqeHHIO Heynpy

r Or'O paCCSHHHH 

3KcnepHM9HT 

16 

2 

PacqeT 

21 

B % 

no OTHOWSHHIO K nonHOMY 
ceqeaHIO aeynpyroro BaaHMo

neficTBRH 

3KcnepHM9HT 

5,5 

7 

PacqeT 

7,5 

~BKT YDOBneTBOpHTeniaoro COOTB9TCTBHH 8KcnepHM9HTanbHhlX H pacqeTHhlX 

BSpOHTHOCTefi npH ycnOBHH 1 'qTO npH pacqeTe KBCKana npaBHnhHO yqHThlB89TCH no-

rnorueaHe n -MS30HOB 1 rOBOpHT B non&ay He TOnbKO rRnOT93hl 0 KB83HynpyrHX 

coynapeHHHX, HO TBK~e H 0 TOM 1 qTO ceqeHHH pacceHHHH n -MS30HOB CBH3aa-

HbiMR HyKnOHBMH HS OTnHqaroTCH oqeHb CHnbHO OT ceqeHRfi paCCSHHHH 8THX qacTHQ 

CB060DHbiMH HyKnOHaMHo 

B aToA CBH3H HHTepecao conocTaBneaHe naHHhlX no aeynpyroMy paccesrauro 

aa yrnepone nnH nono~HTenbHbiX H OTPHQaTen&HbiX n -Me30HOB. BBHDY TOro, 

'ITO npH HCcnenOBBHHH B38HMOnefiCTBHH n -Me30HOB C HnpaMH yrnepona npii 

SHeprHH 230 M 3B /B/ t HBMH HafineHO TOnbKO '19Tbipe cnyqag paCC9HHHH 1 B KOTo

phlX CYMMB SHeprHA pacceHHHOro n --Me30H8 H npOTOHa OTDB"'II 6nHaKa K aa-

"l:BnbHOfi SHeprHII ll-Meaoaa, cpaBHHBaiOTcH KOnHqecTBa I N, I aKTOB aeynpy-

roro paCC9HHHH 1 conpOBO~DBI0IUH9CH BbineTOM npOTOHa no OTHOWSHHIO KO BCSM 

N · o xxl 
aeynpyrHM pacceHHHHM I 2. I nng HHTepBana yrnoB 120-180 lcM.Ta6n.1 Y I 

x/ 
PacqeTHhle BepoHTHOCTH HcnpaBneHhl aa ocTaHoBKH npoToaoa oTna"'H 

B MHWSHHo 

xxl 
reoMeTpHH OnbiTa B 060HX cny'laHX 0DHHBKOB8 1 nOSTOMY KOnH"'9CTBa aKTOB 
aeynpyroro pacceHHHH naroTCH 6ea nonpaBKH Ha acp¢eKTHBHOCTh aa6nroneaun. 
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T a 6 n R u a 1Y 

3aeprRSI 

N4 N2. 
0THOllleHRe w'/Nz B% 

B MaB 
3KcrrepRMeHTo PacqeTHoe 

230 I-I 64 10 16 13 

195 1+1 91 50 55 50 

npHHRMaSI BO BHRMaHHe 1 'ITO pacqeTHOe OTHOllleHHe IIpH rrepexo.n:e OT aaep-

rRH 230 MaB K aaeprHH 

.[laHHbiMR .[lnSI n + H 

195 MaB R3MeaSieTcSI Mano, Mbi BH.llRM,, 'ITO Me)K.n:y 

n- -Me30HOB aa6mo.n:aeTcSI xopolllee cooTBeTcTBne. Oao 

TaK)Ke IIO.llTBep)K.llaeTCSI Ka'JeCTBeHHbiM cornacneM 3KCIIepRMeHTanbHbiX H pacqeT-

/11 12/ 
HbiX .[laHHbiX 1 nony'leHHbiX B pa6oTaX 1 

· 1 .llnSI aKTOB nepBR'IHOI"O KBa3Hynpyro-

ro pacceSIHHSI oTpnuaTenbHhlX n -MesoaoB c aaeprHeA 220 MaB _SI.n:paMn ¢oTo-

BenH'IHHbl HMIIynhCOB OCTaTO'IHbiX SI.n:ep, o6pa3yiOIUHXCSI B peaKUHH nepBH'IHO

I"O KBa3Hynpyi"OI"O pacceSIHHSI Me30HOB /orrpe.n:eneHHble .llnSI Ka)K.llOI"O aKTa 1 KaK 

pa3HOCTb BeKTOpOB Ha'lanbHOI"O HMIIynbca H CYMMapHOI"O HMIIynbca pacceSIHHOI"O 

n -Mesoaa I{ IIpOTOHa OT.n:aqn:/ 3aKnl0'19Hbi B o6nacTH OT 0 .llO 400 MaB/c H 

aanpaBneHbi rrpen:MymecTBeaao B nepe.n:aroro nonyc¢epy. 

/11/ 
DnSI cpaBaean:SI cne.n:yeT OTMeTHTb, 'ITO s ynoMSIHyToii HH)Ke pa6oTe c 

OTpHU8TenbHhiMH n -Me30H8MH o6naCTb pacrrpe.n:eneHHSI HMIIynbCOB OCT8TO'IHhlX 

SI.n:ep .n:nSI 17 cnyqaeB nepBH'Iaoro KBas:~~ynpyroro pacceSIHHSI cBepxy orpaan:qeaa 

saaqeaHeM 450 Maa/c. 

npn OT6ope cnyqaeB rrepBH'IHOI"O KBaan:ynpyi"OI"O paCC9SIHHSI n 
Sl.ll9pHbiMH IIpOTOHaMH o6pamanOCb OC060e BHHMaHHe Ha IIOHCKH aKTq_B pacceSIHHSI 

aTHX qacTHU SI.n:epHhiMH KBasrr.n:eiiTpOHHbiMH o6pasbBaHHSIMH. O.n:aaKo cpe.n:H Bcex 

aKTOB Heynpyi"OI"O paCC9SIHHSI 1 .llnSI KOTOpbiX 6binH IIpOH3Be.[leHbl H3MepeHHSI HMnynb

COB pacceSIHHOI"O n -Me30Ha H 'JaCTHUbl OT.lla'IH1 6hin Hafi.n:eH O.llHH aKT .n:nst 

SI.n:ep nn:THSI 1 KoTophiA MO)KHO HHTepnpeTHpoBaTb KaK npHMoe Bhi6HBaarre .n:eATpoaa 

a aneTa IOIUHM n -Me30HOM. 3TOT peaynbTaT CBH.[leTenbCTByeT B IIOnb3Y TOI"0 1 

'ITO coy.n:apeHHSI n -Me30HOB C KBaan:.n:efiTpOHHbiMH rpynnaMH H.n:epHbiX HyKno-
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x/ 
HOB K8K uenhlM HBnHIDTCSi noBOnbHO penKHMH C06hlTHHMH H noaTOMY He MOryT 

OK83hlB8Tb 3aMeTHOPO BnHHHHSi H8 BenrrqrrHy CpenHero c6poca 9HeprHH M930H8MH·npH 

HeynpyroM paccestHHH. 

C TOqKH 3peHHSi rrrnoTe3bi 0 napHbiX coynapeHHSiX MO)KHO nOHHTb T8K)K9 H 

Ha6niDnaeMoe Ha onhlTe paanuqrre OTHOCHTen&Hhlx ceqeHrrfi Heynpyroro pacceHHHH 

nnst stnep yrnepona H nn:THSi, KaK MO)KHO· BHneTb H3 Ta6JIHUbi 1, OTHOW9HHH nOJIHbiX 

ceqeHn:fi Heynpyroro paccestHn:st K nonHhlM ceqeHn:HM Heynpyroro B3an:MoneAcTBHH nnA 

stnep yrnepona n: nn:Tn:st paBHbi cooTBeTcTBeHHo 37,5:t_4% H 27,5..±4%. XoTH aTo pa3-

nn:qrre n: ne:>Kn:T Ha rpaHn:uax own:6oK n:3M:epeHn:st, yMeH&rneHue ceqeHrrH B cnyqae 

stnpa nHTIISi MO:>KeT 6hlTb o6yCJIOBJieHO yBenHqeHH9M pOnH .o6M9HHOPO pacceHHHH 38 

cqeT H:36hlTKa HefiTpOHOB 1 BJiliHHHe KOTOporo OC06eHHO 38M9THO npOHBnHeTCH BO BTo-

poM H nocnenyiDmrrx coynapeHrrstx Me3oHa B stnpe. 

nnst yrnepona pacqeTHOe OTHOCHTenbHOe ceqeHHe 06MeHHOPO paCC9HHHH 1 paB

HOe 15 !_3%, H8XOnHTCSi B COrnaCHH C 9KCnepHMeHT8JibHbiM ceqeHHeM, HafineHHbiM 
/14/ 

B pa6oTe nnst cpenHero Hnpa ¢peoHa, KOTopoe B wrrpoKOM HHTepBane aHep-

rnfi n -Me30HOB COCTaBneT B cpenHeM /10 !_3/%. 0HO TaK:>Ke H8XOnHTCH B COOT

BeTCTBIIH C OUeHKOfi nonH 06MeHHOPO pacceHHHSi OTpHUBTen&HbiX n -Me30HOB C 

/15/ 
aHeprrre~ 125 MaB stnpaMH yrnepona, cnenaHHoil B pa6oTe • CornacHo pacqe-

Ty CpenHee qncno coynapeHHH n -Me30Ha B Hnpe yrnepona COCTaBns:IeT 1 ,5, COOT

BeTCTBeHHO 9TOMY 6onee nonoBHHhl BCeX Heynpyro paccestHHhlX Me30HOB HCnhlThlBa

IDT B stnpe Ton&Ko onHo coynapeHrre. nonyaMnrrprrqecKaH oueHKa oTHocrrTen&Hol nonn 
0 0 

onHoKpaTHoro paccestHHH nnst HHTepBana yrnoB 120 -180 , cnenaHHaH no Ha6niDneH-

HbiM 8KTI> M nepBHqHoro KB83Hynpyroro plCCeSJ:HHSi / B KOTOpbiX BbiDOJIHSieTCSi 6an aHC 

aHeprrrrr/ paBHa 60%. KaK BHnHo, oHa cornacyeTcst c pacqeTHol oueHKOI u non-
/6/ 

TBep:>KnaeT cnenaHHOe B Harnett pa6oTe aaKniDqeHHe o TOM, qTo Heynpyroe pac-

cestHHe n -Me30HOB c 9Heprrrefi 230 MaB Ha Hnpax yrnepona B o6nacTH 60Jibll1HX 

yrnoB pacceHHHSi npOHCXOnHT npeHMyllleCTB9HHO B peayn&TaTe onHOKpaTHhlX CTOnKHO

B9HHfi C stnepHhlMH HyKnOH8MHo 

x/ /13/ 
YKa3aHHhlfi BhlBOn cornacyeTcst c peayn&TaTaMrr pa6oThl no npstMOMY 
Bbi6HBaHHID nefiTpoHOB rra nerKHX stnep npoToHaMH c aHeprrrefi 670 MaB, 
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npu HCC1Ie.UOBaHHH MeXaHH3Ma .llOI'liOI.UeHIHI n -Me30HOB B 001IaCTH HH3-

KHX aHepruii oT 0 .uo 60 Man obrno Haii.ueHo, qTo B aKTe rrornor.ueHHH y<iacTByiOT 

Heo01IbWKe KOMIIneKCbl H.uepHbiX HYK1IOHOB 1 COCTOHI.UKe IIpeKMYIUeCTBeHHO 113 O.Ul!O-

• H "' /16,17/ 
. I'O He.HTpOHa ll O.UHOI'O IlpOTOHa. aiipKMep, IIO .uaHHbiM pauOT l!a .Ll01IIO 

3axBaTa Me30HOB n, p -rrapaMH H.UepHbiX HYK1IOHOB IIpllXO.UKTCH 60-70% BCei'O 

II OI'liOW eHHHo 

/8 14/ 
He.uaBHO IIOHB.H1!11Cb .UBe paOOTbl 1 

1 B KOTOpbiX IIpouecc IIOI'liOI.UeHKH 

n -Me30HOB H3yqancH .U1ISI o6nacTH aHepi'HH OT 80 .uo 300 Man; o.uHaKO, B HHX 

o MexaHH3Me peaKunu 3axBaTa c.uenaHhl pa3Hopeqnnhle BhlBO.Uhl. B qacTHOCTH, 

181 
aBTOphl ~aOOThl .Ll1IH OO~SICHeHHH Ha01IIO.UeHHOI'O pacrrpe.ueneHHH 3B93h IIO qucny 

nyqeil: IlpHB1!9KaiOT IIp9.UII01IO)K9H.He 0 TOM 1 qTQ B 3aXBaTe n + -M930HOB C aHepr.H

eil: 250-270 Mas B yrnepoll.e yqacTnyeT ace H.upo· KaK uenoe, 

B HacToHr.ueM orrhiTe 3aperncTpn:ponaHo 432 ane3.Uhi Ha yrnepo.ue a 344 aae3-

x/ 
.Llhl - Ha nuTHH • Bnaro.uapH H3MepeH.HIO sHeprHH aae3.UHhiX rrpoT·OHOB n ucrronb-

/5/ 
30BaHKIO .uaHHbiX 1 II01IyqeHHhlX HaMU Ilpll .HCC119.UOB8HHHX C OTpHUaTe1!bHbiMH 

18 14/ 
qacTnuaMn, HaM y.uanocb 6onee rronHo, qeM B pa6oTax • rrpoH3BecT.H aHanaa 

IIpOU9CCa IIOI'1IOW9IIHSI II HapH.uy C ycTaHOB119HH9M OTHOCHT91IbHOil: .Ll01IH 3aXBaTOB 

n -Me30HOB napaMH pa3HOHM9HIIh!X HyK1IOHOB 1 C.[l91!aTh He3aBIICHMyiO OU9HKY 

aTOii BennqHHhl .LlliH IIap O.LlHOHM9HHhiX HyK1IOHOBt a TaK)K9 Haii:TH OTHOCHT91IbHOe 

ceqeH.He IIOI'1IOI.UeHHH HaneTaiOI.UKX n -Me30HOB B rrepBOM B3aHMO.UeficTBHH C 

H.UepHhiMH HYK1IOHaMH. 

O.uHoii H3 ¢naHqecKnX xapaKTepHcTuK 3Bea.u, qyacTBHTenhHOii K MeXaHH3MY 

IIOI'1IOI.U9HHH n -Me30HOB1 HB1!SieTCSI YI'liOBOe pacnpe.ueneHHe aHeprHqHhiX 3Bea.u-

HhiX np.oToHoB. HanpHMep, ecnH B aKTe rrornor.ueHHH n -Me30HOB yqacTByeT 

Bee H.UpO KaK uenoe fH11H 001IbWHe KOMII119KChl SILl epHhiX HYK1IOHOB/ 1 yKa3aHHOe 

pacnpe.ueneHHe .uon)KHO OhiTh 01IH3KO K naoTporrHOMy, TaK KaK B aTOM cnyqae 

cHcTeMa ueHTpa Mace HaneTaror.uero n -Me3oHa .11 sr.upa rrpaKTHqecKn coana.ua-

xl 
3.uecb .U1IH aHa1!H3a HCII01Ih3yiOTCH BCe Ha01IIO.UeHHhl9 3B93.Uhl He3aBI!CH-

MO OT BbiCOThi cne.ua IIa.UalOI.Uei'O n -Me30Ha B OCB9I.U9HHOil: 001!aCTII. 
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Ta5nnua Y 

PeaKunSI 3Hep:rHSI KonnqecTBo npOTOHOB 
n -Me- A 9 = o- 60° 

30HOB Bce:ro C H3Mep. 
100 Msa 

sHep:rneii 

n+ +C 195 365 213 67 

n ... +Li 195 254 180 48 

n-+ c 230 71 54 17 

KonnqecTBO n~oToHOB 
.&9 =120-180 

Bce:ro 

96 

40 

11 

C H3Mep: E~lOO Msa 
sHep:rnen 

63 

27 

8 

3 

5 

5 

KaK anaHo na .·TaonHUbi Y, a KoTopoii npnaeaeHbi KonnqecTaa obiCTpbiX npo-
o 0 0 

TOHOB B HHTepBane y:rnOB BbineTa 0-60 H 120 -180 1 BKnroqaSI HeOnyonHKOB8fiibie 

paHee aaHHbie H3 H8WHX Ollb!TOB C OTpnuaTenbHbiMH qacTHU8MH 1 B y:rnoBOM pacnpe

aeneHHH ohlcTphlx npoToHOB HaonroaaeTcSI peaKaSI aHnaoTponnSI. nocKonhKY sTa 

aHnaoTponnSI He MomeT ohlTh oobSICHeHa BKnaaoM B sHep:ruqHhle aaeaaHhle npOTOHhl 

OT 6hlCTphlX npOTOHOB OTaaqH npH KB83Hynpy:roM pacceSIHHH Me30HOB HenocpeaCTBeH

HO nepea 8KTOM 38XB8Ta 1 OlJeBRaH0 1 OHa :rOBOpllT B llOnh3Y TO:r'0 1 qTQ MHO:r'OHyKnoH

HbiH MeXaHR3M aaxaaTa He nrpaeT aaMeTHoii ponn KaK npn no:rnomeHnn nonomnTenhHbiX 

MeaoHoB c sHep:rnefi 195 Msa, TaK n npn no:rnomeHnn oTpnuaTenhHhiX .MeaoHoB c 

SHep:rneii 230 M aaxx/. 3ToT BhiBoa co:rnacyeTcst c npSIMOii KonnqecTBeHHoil oueH-

Kofi OTHOCHTenhHOil: aonn no:rnomeHnSI n -Me3QHOB n,p - napaMn SiaepHhlX 

I} 
r 

HyKnOHOB. Ko:raa aaxaaT -Me30H8 npOH3BOaHTCSJ llpOTOHOM H HefiTpOHOM 1 

o5paayromnecst 6biCTpbie 0 
npOTOHhl paaneTaiDTCSJ noa y:rnOM 1 6nll3KHM K 180 ; llpH 

0 
aTOM paaHOCTh nx aanMyTanhHhlX y:rnoB TaKme 6nnaKa K 180 , a y:ron HeKoMnna-

HapHOCTH HanpaanaHnil: aanmeHnSI MeaoHa n npoTOHOB 6yaeT oKono Hynst :rpanycoa. 

· Ha pnc. 8 n 9 nao6pameHbi pacnpeaeneanst no y:rny paaneTa npoToHoB n . . ' 

paaHocTn HX aanMyTanbHbiX y:rnoB anSI 97 aayxnyqeabiX aaeaa, Ha6nroaeHHhix Ha 
xxx/ 

y:rnepoae • 0Hn noKaahiBaroT, qTo cpeaH acex aaeaa HeMano aaeaa IHa3hiBae-

x/ 
CKOpOCTb CHCTeMbl ueHTpa MaCe paBHa 2,6% OT CKOpOCTH CBeTa anSI Siaep 
y:rnepoaa n 4,3% - anst staep nnTnSI. 

xx/ 181 
TaKHM o6pasoM,npeanonomeHne aBTopoB o npeo6naaaHnn MHo:roHyKnoH-
HO:ro MeXaHH3M8 llO:rnoweHHSI He CO:rnacyeTCSI C HaWHMH aaHHbiMll

0 

XXX/ nnSI SIU~p .nRTHSI pacnpeaeneHHSI aHano:rnqHhl. 

" 
'I 

J. 

~·;r 

~~· --
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Mb!X H8Mll ,ll8llee nepB!I"IHb!MII/ 1 y. KOTOpb!X o6a ilp0TOH8 BbineTaiOT Il3 SI,llpa, He 

HCilb!T8B. COY.llBpeHIIii C .llPYr'IIMil SI,llepHb!Mll HYKllOHBMII, J.13 pacnpe,llelleHidi T8K)!{9 

BH,llH0 1 'ITO BKllB.ll nepBII'IHb!X .llBYXllY'I9Bb!X 3Be3Jl Ha'IIIH89TCH C y:rnoB p83ll9T8 

1> 120° n pa3HocTn a3n MYTanbHhiX y:rnoB A <f >120°, :r.lle cpe,llHee 3Ha 'IeHne 

0 
yrna H9KOMilll8H8pHOCTll COCT8BllSI9T 12 , /Pac'leT npn y'leTe BHyTpllSI,llepHO:r'O 

.llBH:)!{eHHSI nap HyKnOHOB .llBeT .llllH yKa3aHHhiX y:rnoB Te )!{e o6nacTn pacnpe.llene

HHSII • 

.Unn onpe.lleneHHSI Konn'leCTBa nepBH'IHhiX 3B93Jl, B pacnpe.lleneHnn pnc. 9 

Bee 3Be3,llbl C A Cf ~ 120° MO)!{HO paccMaTpllB8Tb K8K CBOeo6pa3Hb!H cPOH 1 KO-

TOpb!H ueo6XO.llllMO Bb!'I9CTb ll3 'IHClla ,llByxny'leBhiX 3B93.ll c A 'f ~ 120°. npo

x/ 
,llenaB YK838HHYIO onepaunro1 Mhl H8H,lleM, 'ITO 'IHCllO nepBII'IHblX 3893./l 1 B KOTO-

. 0 
pb!X O,llllH 1!3 npOTOHOB nona,llaeT B llHT9pBan yrnoB BbineTa 120-180 , COCT8BllSI9T 

37 JlllSI SI,llep y:rnepo.lla n 20-JlnSI SIJlep nHTHSI, Tenepb 1 y'IIITb!BaSI BepOSITHOCTb 

H86lliO,ll9HHSI nepBII'IHb!X .llBYXllJ'19BhiX 3Be3,ll H nonpaBKy HB 3B93,llbl C ny'IBMil 

0 0 . 
8 ue IIHTepBana y:rnoB 12~180 /paBHbie JlllSI SIJlep y:rnepo.lla co:rnacHO pac'leTy 

32% II 49"..6 COOTB9TCTB9HHO I, nony'I89M nOllHOe 'IHCllO 8KTOB nOrllOlU9HIISI n -Me-

30HOB 1\, , p -napaMII HYKllOHOB, 0HO paBHO 279 B Clly'lae y:rnepO.ll8 ll 152-B CllY'I8C n!I
/14/ 

TIISI, np1IHIIM8SI BO BHIIM8HIIe, 'ITO no .ll8HHbiM pa60Tbl 15% BCeX Ha6niO.ll89MbiX 3B93.ll 

JlOll}!{HO 6hiTb OTH9C9HO K 06MeHHO~y paccestHIIIO 1\ -Me30HOB, npiiXO.lliiM K cne,llyTOlUeMy 

pe3ynbTaTy: 65% Bcex 3Be3.ll Ha y:rnepo.lle n 44% Bcex 3Be3.ll Ha .miTIIII o6ycnoB-

lliiB8IOTCSI no:rnomeH!IeM n -Me30HOB n, p -napaM!f HYKllOHOB, Benii'IIIHa nony-

'19HHO:r'O OTHOlll9HllSI JlllSI SI,llep lliiTIISI 1 BepoHTHO, 38Hll)!{9H8 BCll9.llCTBil9 TO:r'O 1 

'ITO JlllSI H9r'O BKll8.ll 06MeHHO:r'O pacceSIHIISI B aB93,llbl 1 K8K y)!{e YK83biB8llOCb B 

B nepBOH '18CTII pa60Tbi, MO)!{eT 6hiTb 60llbllle, '!eM JlllSI S!,llpa yrnepO.ll8, np!I 

9TOM1 O.llH8K0 1 He IICKlll0'19H8 B03MO)!{HOCTb 1 'ITO H9KOTOpOe yM9HbW9HH9 B9llH'IIIHbl 

C9'19HIISI nO:r'll01U9HHSI M930HOB r\, p -napaMH .llllSI llHTHSI CBSI38HO C yBenH'I9HH9M 

OTHOCHT9llbHOH .llOllll ITOI'll01U9HHSI M930HOB n, n -napaMH /oco6eHH0 1 KO:r':'(a 3aX

BaT '18CTIIU npOIICXOJlllT He B nepBOM B38HMO.ll9HCTBHH C HYKllOH8MH SI,llpa, a B 

O.llHOM 1!3 nocne.llyromnx/ H 6onee cno)!{HhiMH KOMnneKcaMH HYKnouoB. B Ka'!ecTBe 

HeKoToporo yKa3aHHH ua nocne.lluee o6cTOSITenbCTBO MO)!{eT cny)!{IITb ua6niO.ll9HHe 

xi o o 
J.1HTepBan y:rnoB Bhlll9T8 120 -180 llCKlliO'I89TCSI 1!3 paCCMOTpeHHSI BBH-

.llY TO:r'0 1 'ITO B H9M HCTllHHhiH Cil9KTp 3B93.llHb!X npOTOHOB HCK8:>!{89TCS! 

BCll9,llCTBll9 ll0Hll38UHOHHO:r'O TOpM0)!{9HllSI '18CTHU B MHlll9HH, 
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anSI Siapa niiTIISI OaHOI'O aKTa 3aXBaTa n -M930Ha aeiTpOHOM II HeiTpOHOM, 

,[l nSI yrnepoaa II3 27 aByxny'IBBhiX 3Beaa 1 anSI KOTOpbiX II3M9p9Hhl IIMIIynbChi ooo

;IIX IIpoToHoB, B 10 cnyqanx cyMMapuan aueprnn oTnii'IaeTcn B cpeaHeM ua 60 MaB 

n. -Me30Ha, npiiHIIMaSI BO BHHMaHUe 1 'ITO Ha OT IIOnHOI 9Hepi'IIli IIaaaiOIUBI'O 

BhiOIIBaHliB li3 napa yrnepoaa HBITpOHa li IIpOTOHa Heo6xoaiiMO oaTpaTIITb He Meuee 

30 MaB 9Heprliii 1 MO)KHO C'IliTaTb1 'ITO 9TH aKTbi OTHOCSITCSI K IIOI'nOIUBHIIIO n . -Me-

30HOB B IIBpBOM BaaiiMoaeii:cTBIIII c naepHhiMII HYKnouaMn, Cornacuo pac·q~.Ty, oniO-

-. 
WBHIIB MB:m:ay KOnii'IBCTBaMII aKTOB IIOI'nOIUBHIISI B IIBpBOM li IIOcneayiOIUIIX. B3aiiMO-

aeii:CTBIISIX anSI 3Beaa, y KOTOphlX oaii~ II3 I!pOTOHOB IIOIIaaaeT B IIHTepBan YI'J'IOB 
0 .· 

BbineTa 120-180 1 P.;tBHO 50%; 9KCIIepiiM9HTanbH09 OTHOWBHIIe. paBHOe 37%_, 

IIo-BIIaiiMOMy, uaxoanTCSI c HIIM B cornacliii, TaKoii: ~Ke peaynbTaT aaeT cpaBue

urre a6coniOTHhiX KOJ'III'IBCTB 9H9pi'li'IHhiX IIpOTOHOB /aKCIIBpliMBHTaJ'IbHOI'O II paC'IBT-

0" 
uOI'Oj anSI IIHTBpBana yrnOB BhinBTa 0- 60 1 IIpiiBea BHHhiX K OaiiH8KOBOMy 'IIICJ'IY 

aBeaa. HaiipiiMep, KonnqecTBO IIpOTOHOB c auepriieii: E ~ 150 MaB, oTuocnmiix-

CSI B IIOaaBJ'ISIIOI.UBM 'IIICne cny'IaeB K aaXBaTy B IIBpBOM B3aliMoaeii:cTBriii 1 ua6nro

aeHH09 Ha OI!hlT91 paBHO 64, a paC'IBTHOe KOnii'IBCTBO- 82, 

Ha cpaBHBHIISI aKciiepiiMeHTanbHhlX aaHHhlX IIO ciieKTpaM aBeaaHhlX IIpoToHoB, 

IIOnyqaiOI.UIIXCSI IIp~ nornOI.UBHIIII OTpiiUaTenbHhiX li IIOnO)KliTBnbHbiX n -MB30HOB B 

yrnepoae, MO)KfiQ caenaTb OUBHKy aonli 3aXBaTa 9TIIX 'IaCTIIU rrapaMII OaiiHaKOBbiX 

naepHhrx H!KJ'IOHOB, B Ta6nrrue Y1 IIpeacTaBneahr na6nroaenuoe II pacqeTHoe oTao-

a 0 0 
w BHIISI KOnii'IBCTB 6hrcTphiX IIpoTOHOB B IIHTepBane A = 0- 60 • 

T a 6 n li u a Y1 

3 HBpi'liSI IIpOTOHa 

3KCII9piiM9HTanbH09 OTHOWBHIIe 

PaC'IBTHOB OTHOWBHIIB anSI 100% 
II OI'J'IO 1.U BHII SI 0 ,p -II a p a Mil 

PaC'IBTHOB OTHOWBHIIB anSI 70% 
IIOI'nOI.UBHIISI n,p -IIapaMII li 

3 0% IIOI'nOI.UBHIISI n, n li pp-IIa

paMli 

70 MaB 

24% 

14% 

29% 

100 MaB 120 MaB 150 MaB 

25% 22% 19% 

12% 11% 5% 

28% 27% 26% 

Ha Ta6ITIIUhi BliaH0 1 'ITO IIOI'nOI.UBHIIB n -MB30HOB IIapaMII oaiiHaKOBhiX 

HYKJ'IOHOB B yrnepoae HM99T MBCTO, OaHaKO OHO IIpOIICXOai1T C BBpOSITHOCTbiO 

B 

BE 

Ill 

91 

M 

CI 

TC 

TI 

IIH 

HI 

pl 

M 

B 

pe 

Hh 

II a 

CT 

'IE 

3( 

YJ. 

Bh 

IIJ 

xo 

II 

YL 

CSl 

Te 

j 
~~--



- 15 -

B 2-3 paaa MCHhWCII, qeM 38XBaT rrapaMH pa3HOiiMCHHbiX HYKITOHOB, QqeBHLtHO, Ha 

B9nliqiiHY STOll OUCHK!i OKaMeT BnliSIHHC HanHql{e MHOroHyKnOHHOrO MCX8Hii3Ma rrorno-

rueHHSI oco6eHHO B TOM cnyqae, Korna peanHayeMan rrpH aaxsaTe n 
sueprn:st MC)Kny HyKnonaMn nenHTCSI oqeuh HepaBHOMepHo. OnHaKo, ecnu 61:>1 STOT 

MCX8HII3M 6bin OTBCTCTBCHCH 38 30-40% BCCrO IIOriTOWCHHSI, B 9HepreTI1'19CKOM 

crreKTpe LtOITMHa 6bin8 61:>1 BbinenSIThCSI rpyrrrra oqeJih 6biCTpbiX OLtliHOqHbiX IIpOTOHOB, B 

'TO Bp9MSI KaK Ha OIIbiTe He 06HapyMCHO pa3HHUbl MCMLtY 9HeprHSIMH 6biCTpb!X qac

THU1 HMCIOillHXCSI B COCTaBe OLtHOnyqeBbiX H nsyxnyqeBbiX 3BC3Lt. KpOMC Toro, B 

0 0 
HHTepBane yrnOB BbinCTa 120 -180 cpenn 65 IIpOTOHOB, y KOTOpbiX. H3MCpC!Ibl 

HMrrynbCbi, HafineHbi Bcero nse qacTHUbi c sHeprHeif 6onhrue 120 MsB. TaKHM o6-

paaoM, BKnan MHoronyKnOHHoro MexanuaMa rrornoweHHH, oqesunno, HenenHK u He 

MOllieT oqeJih CHIThHO H3MeHHTh B CTOpOHY YMC!IhWeJIHSI Bennquny cnenaHHOll OUeHKH, 

B KaqecTBC KOCBeHHOrO IIOLtTBCp)I<LtCHHSI 9TOrO 38KITIOqCHHSI MOMHO paccMaTpuBaTb 

/18/ 
peaynbTaT pa6oTbi . , B KOTopofi 61:>mo ycTaHoBneHo, qTo rrpu rrornowenuu MenneH-

HhlX oTpuuaTenhHhlX Me3oHOB HnpaMn rennH u yrnepona nnyT peaKUHil aaxBaTa 

rrapaMH p83HOHMeHHhlX H OLtHOHMeHHhlX HYKITOHOB H He uneT C 3aMeTHOA BepOSITH~~ 

CThiO peaKUHSI 38XBaTa, B KOTOpOfi yqaCTByeT 6onee qeM nBa HYKITOHa. 

3 a K n 10 q e n H e 

I. CpaBHeHne rronyqenJibiX aKcrrepuMenTanhHbiX naHHbiX c pe3ynhTaTaMn pac-

qeTa KacKana B nnpe yrnepona rroKa3hlBaeT, qTo Heyrrpyroe pacceHHne 

30HOB c aneprneA 195 ±. 15 Mas na Hnpax yrnepona B rrpenenax own6oK orr~:>rTa 

YLtOBneTBOpnTeiThHO 06'bHCHSICTCH Ha. OCHOBe rHIIOTC3bl 0 rrapHbiX coynape!IIlf!X, 3TO 

Bbipa)lcaeTcSI B cnenyrow.eM: 

a/ pacqeT rrpasnnhHO rrepenaeT o6wnA xapaKTep necpopMauuu yrnosoro pac-

rrpeneneHMSI yrrpyroro pacceSIHHH n -Me30HOB CB060LtHbiMH HYKIT0H8Mii IIpH rrepe-

xone K neyrrpyroMy pacceHHiliO sTnx qacTHU aTOMHbiMH nnpaMu; 

6/ sKcrrepHMenTanhnhle anepreTnqecKne pac~penenennH Heyrrpyroro paccennnH 

H BennqllJihl CpCLtHHX 9Heprufi Heyrrpyro pacceHHHhlX n -Me30HOB H8XOLt~TCH B 

y LtOBITCTBOpMTeiThHOM CornaCHH C COOTBeTCTBYIOillHMH pac'!eTHbiMH Lt8HHbiMH; 

B/ OTHOCHTenhHbiC ceqeHHH rrepBH'IHbiX HeyrrpyrHX pacceHHHll 1 COI1pOBOMLt810IllHX

CSI BbineTOM 6biCTpb!X IIpOTOHOB OTLt8'1H) B rrpenenax OWH60K OIIbiTa paBHbl OTHOCH

TeiTbHbiM ceqeHHHM, HafineHHbiM B pacqeTe; 
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r/ KIIH9M8TIIK8 .lHHI 9KCII9piiM9HT8nbHO Ha6niO,n:9H!JblX 8KTOB rrepBIPIHOf"O Heyrrpy

I'Of"O pacceSIHIISI /yrnoBoe pacnpe.n:enearre, a TaK:lKe pacrrpe.n:eneaiie rro yrny pa3neTa 

II pa3HOCTII 83IIMyTanbHhlX yrnOB paCC9HHHhlX M930HOB II rrpOTOHOB OT,n:aqrr/ COrnacy-

9TCH C pacqeTHOi!: KIIH9M8TIIKOi!: ,n:nH KB83IIYIIPYf"Of"O paCC9SIHII~ n -M930H8 ,n:BH:lKy-

IUIIMIICSI HyKnOH8MII, 

2. 0CHOBHhiM M9X8HII3MOM nornomeHIIH n -Me30HOB rrpii 9Heprrru 195 M 9B 

HBnHeTCH IIX 38XB8T n, P -napaMII HyKnoaoB, .llnSI H,n:pa yrnepo.n:a Ha .n:omo 9To-

ro MexaHH3Ma rrpiixo.n:rrTcH 60-70%. BKna.n: B ceqearre norJIOIUSHIISI oT 3axBaTa Me

aoHOB rrapaMII O.IJ:liH8KOBbiX HyKnOHOB B 2-3 paaa M9Hblll9 1 qeM OT 38XB8Ta rrapaMII 

pa3HOIIM9HHhlX HyKnOHOB. 

3, ,llonSI 38XB8TOB aaneT8IOIUIIX n -M930HOB B rrepBOM B38IIMO.IJ:9ICTBHII 

cocTaBnSieT 35% - 40% Bcero rrornomeHIIH. 

ABTOpbi Bbipa:lKaiOT cBoiO 6naro.n: apHoCTb B.n ,,ll:lK enerroBy 3a nocTOHHHhii!: 

IIHTepec K pa6oTe II o6cy:lK,n:eHrre ee pe3ynbTaToB, M.C.Ko3o.n:aeBy 3a co.n:eAcTBHe 

rrpii riocTaHOBKe pa6oT hi; A.M .Po3aHOBOi!:, l1.M .Py .IJ:H9BCKOi!: II n .l1 • ./Ka6HHY 38 

IIOMOIUb rrpii o6pa60TK9 CHIIMKOB; IO.A. By.n:aroBy II r.n • .none aa IIOMOIUb IIpii 

pacqeTe SI,n:epiroro KacKa.n:a II B.A.HIIKOnbCKOMY 38 03H8KOMneHII9 C T9XHIIKOA 

HOMOI'p8MMIIpOB8HIISI pacqeTOB, ABTOpbi T8K:lK9 Bblpa:lKaiOT IICKp9HHIOIO 6naro.n:apHOCTb 

B.T ,0CIIII9HKOBy, OK838Blli9MY 60nbiUYIO IIOMOIUb Ha rrepBOM 9Tarre pa60Tbl, 
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