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.npHBO.llSITCSI peayni.TaTbI HCClie.z:tOBaHHSl Il01ISlpH3aUHH npOTOHOB OT.lla'!H 

B ynpyroM J[ * -p -paccesrHHH npH-_ siteprHH 307..± 5 M aB Ha · yro.n 140° + a0 

B cHcTeMe ueHTpa · HHepuHH. Ha ocHoBe i:taHHbIX o BenH'IHHe ·neBo-npaBofi acHMM8T-
. \ . 

pHH npH ynpyroM pacceHHHH npoToHoB oT.z:ta'iH Ha H.z:tpax cpo~osMynbCHH nony~~ifo 

_3Ha'leHH8 nonHpHaauHH, paBHoe P1 

yxaaaHHOMY• 3Ha'leHHIO nonHpHaai:iHH H · COBM9CTHMbie c .z:cucpcpepeHuHaribHbIM ceqe

HHeM ynpyroro pacceHHHH 

0 23,2 ; ~,=- 8,4°;. 

'+30 
-20 

06cy:>K/.leHbI ". BOnpOCbI, CBSI3aHHbie C npHBlie'!eHHeM .lllISl aHalIH3a sxcnepH-

MeHTanbHbIX Jl8HHbIX pa31IH'IHbIX cpa30BbIX Ha6opoa~ B TOM _'IHCne H pew~H-Hfi THna 

.fl Hra, a TaK:>Ke BonpocbI o aaBHCHMOCTH cpaa J.1 .Hci,31 oT ,HMnynbca MeaoHoB; o 

B03MO:>KHOM BlIHSIHHH Heynpy~HX npoueccOB Ha nonHpH3aUHIO npOTOHOB OT]laqH-H 

¢a30BbIA aHalIH3 JlHcp<pepeHuHanbHbIX ce'!eHHfi ynpyroro' pacceSIHHSl 

30HOB npOTOHaMH npHBO.llHT, .. B006me I'OBOpH, -K ,ffaXO:>K]leHHIO uenoro pSI]la pew·e

HHA, B 0.!lHHaKoBoit Mepe. Y.llOBlieTBOpHIOIUHX 9KcnepHMeHTalibHbIM peaynbTaTaM •. 

np1rnne'leHHe. HeKOTOpbIX JlOilOlIHHTenbHbIX cooopa:>KeHHA, OCHOBaHHbIX Ha peaynb

TaTax ·oonbWOI'_O Kpyra 9KcnepHM8HT81IbHbIX H Teop_eTHqecKHX Hccne]lOBaHHit, 

DOCBSIIUeHHbIX H3y'leHHIO npoueccoB. B38HMO.ll eitCTBHSl Jf,':""Me30HOB C HyKlIOHaMH, 

]laeT B03MO:>KHOCTb :YCTpaHHTb. PH.ll HeO]lH03Ha'IHOcTefi H ioTopOCRTb aeKOTOpbie. H3 
. ~ . '. 

p eweHHit, T.e. cBec_TH '!Hcno B03MO:>KHbIX _pew.eHHit J:J.-O. MH.HH.MYMa.·. B. Ka'lec·TBe O.llHorb 

H3 npHMepoB TaKor.o PO.lla, MOJKHO_ .HaaBaTb llpllMeHRH.lie .ll:H.ClI8JlCHOHHbIX COOTHowe

HHit K M830a-HyK~OHH_OMY pacce_SIHHIO. 

•· 'CymecTByeT npSIMOfi H Henocpe]lCTB8HHbiit nyTb JllISI O]l.H03H6'1HOJ:'0 BbI6opa 

peweam1, ocaoBaHHbIA aa cpaaoBoM aaanHae nonaoro. !1a6opa sKcnepHMeHTanbHbIX 
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aaHHbIX. no ynpyr'OMY pacceSIHHJO M830HOB. npOTOHaMH, B KOT_Opbifi: BXO.lls:!T 3Ha•rn

mrn ampcpepeHI1na1JbHhix ceqeHHii If nons:ipHaaunn npoTOHOB OT.lla'IH. nons:ipnaauns:i 

. 6 ....... /1/ 
npOTOHOB OT.lla'IH, KaK STO binO BnepBbie noKa3aHO 4-'epMH_ , B9CbMa 'IYBCT_m1-

T91JbHa K 3Ha'IeHHs:!M. cpa30BbIX C.llBllr'OB, H nOSTOMy ee If3MepeHHE! MO)K eT cny:>KHTb 

xopOillHM M9TO.ll0M ans:i OJlH03HB'IHOI'O BbIOOpa Toro If1Jif HHOI'O Ha6opa cpaa, COB

M9CTHMOI"'O _KaK C .llii(flcpepeHunanbHbIMH ce'IeHHs:!MH, .TaK H C JlaijHhIMif no nons:ipn-

3cO.mn. 

OcHOBHbIM ycnOBHeM npoBeaeHHs:! aKcnepHM8HTOB no H3MepeHHIO nons:ipuaa-

Ullll npoTOHOB OT.lla'IH s:!B1Js:!9TCs:! Ha1JH'IHe HHT9HCHBHOI"'O ny'IKa 9( -M930HOB 

BhlCOKOfi: 8H9pr'HH. 8 8TOM cnyqae npu pacces:!HHH !il. -MeaoHoB Ha 601JbU1He 

Yr'1Ihl B03MO:>KHO coaaaHHe .llOCTaTO'IHO HHT9HCHBHOI"'O nons:ipnaoBaHHOr'O ny'IKa 

npOTOHOB OT,lla'IH · c SHepruett 6onbme 100 M SB, .ll1Js:! KOTOpOr'O acpcpeKT nonsrpa-

aaunn npH ynpyroM pacceSIHHif Ha srapax aHa1JH3aTopa B91JHK,H COOTB8TCTB8HHO 

B81JH'IHHa aCHMM9TpHH npH pacceSIHHH MO:>KeT 6hITJ;, 311l'IHT81JbHOil:. 

· ny-cioK • ji_+ -Me30HOB Ha CifHXpOUHK1JOTpOHe 06'b9.llHH~HHOr'O IfHCTHTyTa 

SI.ll epHbIX HCC1J9.llOBaHHtt, HHT9HCHBHO_CTb KOT0p0r'0 1 HanpHMep, IlpH 8H9pr'llll 307 M SB :: .. . ' . . ·• 2 ' 
COCTaBnSina OK01JO 1000 M930HOBICM ceK, coaaaaan .llOCTaTO'IHO 6naronpHSITHhl8 

B03MO:>KHOCTH ansr npoaeaeHHSI aKcnepnMeHTa no HaMepeanro nonsrpnaaunn npoTo

HOB OT aa'IH. n pOTOHbI OT aa'IH OT 'Tl+ - p - pacceSIHHs:!, BhmeTeBmue noa yr-

1JOM 20° B na6opaTOpHoi1 CHCT9Me, B .llBHHOM cnyqae IfM91Jll SHepr'HIO 170 M aa, 

B9CbMa Y.ll,06HyIO .ll1IH npOB9Jl,9HHs:! H3Mepeim:tt. 

· - . Ha ,.ocHoae peaynbTaToB cpaaoBoro aHanuaa, npoBea eHHoro paaee a pa6oTe 

Myxnaa·u noHTeKopBo<
21 

ans:i i:rne_prn:tt ,n+-MeaoHOB 240, 270 H 307-Maa, 

6hl1JH paCC'IHTaHbI 3Ha'I9HHH O:>KH.lla8MOi1 nonHpHaauHH KaK _ans:i cnyqag. Koraa 

npn aHa1IH3e y.'IHTbIBaeTCH T01JbKO BKnaa .s':?-cocTOHHHi1, TaK' li ans:i cnyqag,. 

KOI"'.lla Y'IliTbIBaeT~g - TaK:>K e BKnati. 1) ~COCTOHHHfi:. PeaynbTaTbI BbI'lllC1J9HHfi, 

.c;uenaHHbIX B COOTB9TCTBHH C Hafi:aeHHbIMH pemeHHHl\m, B KOTOpbIX cpaaa J'.53 
- ... nono:>KHTenbHa H q,5 - oTpnuaTenbaa, nao6pa:>K eHhI Ha puc.1. Ha aToM 

:>Ke pucyHKe npeacTaBneHbI peaynbTaThI pac'IeTa nonspnaaunn ans:i aHeprnu 

307 M SB B cnyqae, Kora a 6epeTCs:! npOTH BOil01JO:>KHbifi: BbI6op 3HaKOB ~3 H 

J35 • Ka_K BHll_Ho _ na pucyHKa; Ba>Kaoi1· oco6eHHocThIO pacc'IHTaHHhIX KpHBhIX 

sansreTcs:i T0 1 'ITO. cpaBHHTenbHO. He6onbmHe BenH'IHHhI B caaurax cpaa B- 1) -

COCTOHHHHX cywecTB9HHO B1JHSIIOT Ha nonspuaaunro. 3To oco6eHHO aaMeTHO Jl1ISI 
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yrnoB B o6nacTII 130°-150°, rne BelIIItJIIHa nomipII38UIIH B cnyqae S ,:Pj) -aHalIH3a, 

ao-nepBhIX, pe3KO Bo3pacTaeT no cpaBHeHHIO c Sf>-aIIalIII30M rr, Bo-BTOpbrx, II3Memt~T 

CBOH 3H8K nprr npOTIIBOnOlIO}KHOM Bht6ope 3H8KOB cpa3 Oj3 H 0JS TaKIIM o6pa30M, 

BnonHe ecTeCTBeHHO, 'ITO OCHOBHa.H uenb aKcnepIIMeHTa no II3Mepe~IIIO non.HpII38UIIH npo-

\ 0 0 
TOHOB OT,UatJII .nn.H yrnoB pacce.HHII.H Me30HOB B IIHTepBane 130 -150 B CIICTeMe ueHTpa 

IIHepuIIII .ll01I)KH8 6hma COCTOHTb, Bo-nepBbIX, B onpeneneHIIII BelIIItJIIHhI BKna.na 1) -co

CTOSJHIIH B pacce.HHIIe, T,e. BenIItJIIHhI cpa3 (½3 II d;., ' BO-BTOpbIX, B .orrpeneneHHII 

3HaKa 8TIIX cpa3, Borrpoc O BKna.ne J) -cocTO.HHIIll B pacce.HHIIe cpaKTII'leCKII He II3ytJeH, 
. . /3/ . 

XOT.H OH II o6cym.nanc.H B p.H.ne pa6oT • 8To CB.H38HO C TeM, 'ITO II3MepeHII.H ,ZlIIcpcpe-

peHuIIalibHhIX cetJeHIIll B CB.H3II C orpaHIItJeHHOll TOtJHOCTb!O pe3ylibT8TOB He,UOCT8TO'IHO 

qyBCTBIITenbHhI K ManbIM 3HatJeHII.HM cpa3 ,1) -coCTO.HHIIH, no~TOMY "onTIIM81IbHbie'' cpa-

30Bbre Ha6ophr B cnyqae S:f';J) -aHanII3a He naroT B03MO)KHOCTII c.uenaTb Ha.uemHbre 

3aKmoqeliII.H o aenIItJIIHax cpa3 ;I) -cocTo.HHIIii:, 8KcnepIIMeHThI no nom1pII3aurrn npII 

TaKIIX aHeprII.HX, rne ,1) - COCTO.HHII.H MOI'YT naTb 3H8tJIITenbHhill acpcpeKT, no H8CTO.H

IUero apeMeHII He 6hrmr npoae.ueHhI, J:{n.H onpeneneHII.H HaII6onee Bh1ro.nHh1x ycnoarrii: 

npII nocTaHOBKe aKcrrepIIMeHTa no II3MepeHIIIO non.HpII38UIIII rrpoTOH.OB OT.ll8'III 6bmH npo-

• 1:-+ 
II3Be,/leHbI COOTBeTCTBY!OlllHe oueHKII .lllI.H J/ -Me30HOB C 8HeprII.HMII B o6nacTII 

200-307 MaB, 8TII oueHKII, ca·enaHHbJe C yqeTOM IIHTeHCIIBHOCTH nytJKOB Me30HOB, aHep

rntt npOTOHOB OT na 'III II O)KIInaeMblX .UlI.H HilX 3Ha tJeHIIH IIOlI.Hpil38UIIIl I nanrrtJH.H CBe,UeHIIH 

o aenIItJIIHax nncpcpepeHunaiibHhIX cetJeHHH II TOtJHOCTH IIX H3MepeHH.H, noKa3anII, 

'ITO HaII6onee 6naronpII.HTHbie yclIOBH.H .lllI.H npoBe.neHH.H .OIIbJTa B03HHK8!0T npII 

-n- 0 B 140° B aHepr"nn J/ + -Me30HOB 3 7 Maa. aToM cnyqae .on.H yrna pacce.HHII.H Me30HOB 

CilCTeMe ueHTpa IIHepuIIn /cooTBeTCTBY!Olll8.H aHeprn.H IIpOTOHOB OT.llatJII paBHa 170 MaB/ 

· n1 
BenIItJHHa non .HpII38UIIIl, paCCtJIIT8HH8.H .lllI.H "onTHM81IbHOJ"O "Haoopa cpa3 

sP.D- aHalIII3a: d..3 =-13,0°; d.,3, =- 4,0°; d..,'!S =133,7°; 

~~ = - 10,0° cocTaBn.HeT nenntJrrHy P, =-0,7 i. B aTOM cnyqae npII ynpy'."' 

I'OM paccemrnII npoTOHOB OT n a 'III Ha .H.ll pax qJOT08 MY libCIIII Q)K IInanacb 

3H8tJIITelibH8.H neao-npaBa.H aCilMMeTpII.H, .llOCTIIT'8IOIU8.H BelIII'IIlHbl 0,3- 0,4 
0 

JJ.lI.H yrnoB pacce.HHII.H OT 6 n BhJWe. 

B H8CTO.HIUee BpeM.H II3BeCTHbI pe3ylibT8TbI TOlibKO 0.llHOI'O 8KcnepnMeHTa 

/4/ 
no Il3MepeHilIO non.HpII38UIIII npoTOHOB OT.ll8'III 8 8TOM onhJTe BbIIIOlI-

HeHHOM rrpII aHeprIIII IIOlI.HpII38UII.H npoTOHOB 
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0Taa1111 noa yrnaMR 15° u 30° B naoopaTopHoii cucTeMe. BcneacTBRe cepbe3HbIX 

3KcnepRM0HTallbHbIX .TPYAHOCTeii CTaTRCTR'!ec~aSI TO'lHOCTb li3MepeHHH .H0B0lIRKa; 

0,z:tHaKo, aHalIH3 no11y11eHHbIX peayllbTaTOB Il03_BOlllill npSIMbIM- nyTeM, OCHOBbIBBSICb 

TOllbKO Ha aKcnepuMeHTallbHbIX peaynbTaTax, o-r6poc11T1,,_ aBa peweHRSI Ha 11eTbI-

pex li qeTKO ycTaHOBRTb 3HaK · cpa3bl c(, 1 • 

YcnoBHSI OilbITa 

,.,+ 
CxeMa onbITa noKaaaHa H.a. pac.2. M eToa no11y11ewrn ny11Ka ;Jl-Meao-

/5/ 
HOB H00.[tHOKpaTHO OilliCbIBancSI paHee • M 030Hbl C 8Heprueii 307 ~ 5 MaB 

npoxoaHnR 11epea Ko111111MaTop c auaMeTpOM 5 CM II nonaaanu B Mlilll0Hb ua mua

Koro BO,z:topoaa. Paooqag 'laCTb Mlilll0Hli npeacTaBnstna coooii MeTallnli'l0CKRH co-
. . . . 2 

cya .[tllliHOfi 30 cM· li KBaapaTHbIM· C0'10Hli0M(8 X s)cM • noKpbITbI:ii "TOlICTbIM 

Cll00M neHonnacTa. ·n epe,nHSISI li _38,z:tHRSI CT0~Kli Mlilll0HR, qepea KOTOpbie npoxo

,lllilIH ny'IOK M030HOB li---iip_OTOHbI-OT:tta•u1;·11Me1111·-aaKpyr11eHHylO cpopMj-li ·01iiiiI. 

CLl0llaHbI 113 naTyHHOii cpOllbI'li TOlllllliHOii 0,4 MM. 3TH 'laCTli Mlilll0HH ObllIH 

noKpbITbI 5onee TOHKRM Cll00M neHonnacTa TOlllllliHO:ii Bcero 3 CM. Mlilll0Hb ycTa

HaBrrnaanaCb Ha cneu11a1IbHOM CTone, Il03B?lISl!Olll0M C OOllblllOii TO'lHOCTblO COBMe

maTb OCb MHllleHil" C OCblO ny'!Ka M030HOB. 

npoTOHbI OT ,z:ta'lli. Bbit.iereBUlHe li3 Mlilll0Hli noa YI"lIOM 20°. nonaaanu Ha 

cpoTonnacTRHKH, KOTOpbie IlOM0lll8llliCb B KacceTax, yKpenneHHbIX Ha lllTaHrax 

noa 8TRM me yrlIOM HanpaBO H H8110B0 OT OCli ny11Ka 
+ 

Tl-Me30HOB. n OT0pli 

8Heprlili npoTOHOB OT,[t8'lli, liM0BlllliX HB'l8llbHYlO aueprHro '170 Mas, Ha IlYTH B 

:>Kli,z:tKOM BO,z:topoae, CT0HK8X MHlll0Hli li B qJOTOSMYllbCHli COCTaBlISIITli B cpeaaeM 

-- - · ro_M.aa.- <l>oToa~y~b-CHSI . BbIIIO.nmina-;- .ii"ifo:iiuy'IO- ponb,- ao-nepBbIX, KaK aeTeKTOp 

'l8CTliU, BO-BTOpbIX, KaK Mlilll0Hb .[tlISI ynpyroro pacceSIHHSI npoTOHOB OT aa1111 -

aH8llli38TOp liX Il011Slpli3aUlili. 

HccneaoBaHHe cpOHOBbIX ycnOBHii noKaaano, 'ITO liM0lOTCSI aaa HCTO'lHHKa 

cpoHa, KOTOpbre ueooxoaRMO obmo BHHMaTenhHO yqecTb; Bo-:-nepBbrx, aTo cpoH 

OT CT0HOK )Kli,z:tKOBO,z:tOpoitHOH Mlilll 0HH •. OueHKa 8TOI"O _ cpoHaL np_OHa'aea SH Hast npH 

. * 
0611y11eHRH nycTo:ii MHw eHR • B • ny11Ke :I{ -MeaoHOB noKaaana, "'ITO ero Benu-

J 
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qIIHa Mana II cocTaanSina MeHee 1%. ManocTb cpoHa o6ycnoaneHa a sToM cnyqae 

6onbWOH .unIIHOH II 6onbWIIM nonepeqHbfM ceqeHIIeM pa6oqefi qacTII MIIWeHII, a 

TaK)Ke Manon yrnoaoii pacXO,UIIMOCTblO Me30HOB B nyqKe. Bo-aTopbIX, STO cpoH OT 

)KII,UKO.PO BO,llOpo.ua, HanonHSIIOIUero pa6oqy10· qacTb MIIIlle~II. 8TOT cpoH B03HIIKan 
+ . 

acne.ucTBIIe TO.PO, qTQ B IICIIOnbayeMOM nyqKe _1l-Me30HOB, IIOMIIMO 3HaqIITenb-

HOf'O qIIcna npoTOHOB C IIMIIynbCaMII, paBHblMII IICIIynbcy Me30HOB /cooTBeTcTay10-

ruaSI sneprIISI npoToHOB E p. = 92 M~a/, IIMenacb TaK)Ke HeKoTopaSI npIIMecb 

npoToHOB 6onbWIIX sHeprIIii / E p ::> 150 Mas/, T.e. _npoToHoa c IIMnynbcaMII, 

3HaqIITenbHO npeBOCXO,USIWIIMII IIMIIynbC Me30HOB. npII pacceSIHIIII TaKIIX IIpOTOHOB 

Ha ao.uopo.ue B- MIIWeHII B03HIIKaIOT IIpOTOHbl"OT.UaqII, KOTOpblq B sMynbCIIII. HeBos·-

MO)KHO OT,uenIITb OT ·npOTOHOB OT,uaqII, B03HIIKaIOIUIIX B_ 1[ +_p -pacceSIHIIII. 

OueHKa qIIcna rrpOTOHOB Bb!COKOH sHeprIIII, coa,naIOIUIIX cpoHOBbie rrpOTOHbl oT,uaqII, 

IIpOII3BO.UIInacb B cpoTorrnaCTIIHKax' o6nyqeHHbIX B rryqKe d°-Me30HOB C sHep-

rIIeii 307 Msa, M0TO,UOM cqeTa rrnOTHOCTII 3eIJeH B cne.uax rrpOTOHOB, II.uy·ruIIX 

BMecTe C M~30HaMII. YlaMepeHIISI IIOKaaanII, qTo qIIcno npOTOHOB C SHeprIISIMII 

, 150-200 M 98 B rryqKe COCTaBnSieT He 6onee :2% IIO OTHOilleHIIIO K qucny Me30HOB. 

nocK01IbKY .UII¢~epeHuIIa~bHhle ceqeHIISI Bhlne'ra IIpOTOHOB OT,uaqII rro.u yrnoM 20° 

B na6opaTopHOH CIICTeMe B pp 1-i ~+-p - pacceSIHIIII ,unSI .uaHHO.PO cnyqag rrp11-

6nII3IITenbHO paBHbl' TO CYMMapHb!H cpoH, TaKIIM o6pa30M, He npeBbIWaeT 3%. 

B OIIhlTe OThlCKIIBanIICb cnyqa11 yripyroro p~cceSIHIISI npoTOHOB OT,uaq11 Ha 

SI,upax cpoTosMynbCIIII c uenbIO orrpe.ueneHIISI aenIIqIIHhl neao-rrpaaoii acIIMMeTpIIII 

a sToM pacceSIHIIII. noncKII cnyqaea yrrpyroro pacceSIHIISI npo_II3BO,UIIn.HCb MeTo-

,UOM IIpOCMOTpa B,UOnb cne,uoB • .UnSI npocne)K·IIBaHIISI OT6IIpanIICb cne.llbl IIpOTo

HOB1 y.uoaneTBOpSIIOIUile cne,uyIOIUIIM ycnoBIISIM: 

]/ OTKnoHeHIIe cne.uoa rrpoTOHOB _OT OCHOBHO.PO HanpaaneHIIH, COOTBeTCTByI0-

20
0 0, 

ruero ' He npeBbll.llano :!:.. 4 ' T.e. OT611pan11cb cne,ubl npoTOHOB OT,uaqII, COOT-

aeTcTay1oru11e yrnaM pacceHHIIH Me30HOB a cIIcTeMe ueHTpa HHepu11II 

,,J =140° .:t. 8°. 

2/ Yron HaKnoHa tne.uoa OTHOCIITenbHO nnOCKOCTII 

Bb!Wan 12°. 

SMynbCIIII He. npe-

3/ nnoTHOCTb aepeH a rrpocne)KIIBaeMbIX _ cne.uax COOTBeTCTBOBana rrnoTHO

CTII aepeH a cne.uax npoToHoB c sHeprIIeii 160 ·Msa. nocne,uHHH II3MepSinacb 
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B cneunanhHhlX KOHTponhH~x ¢oTonnacTHHKax, 06nyqeHHhlX nyqKoM npoTOHOB c 

9Heprnefi 160 MaB ll npoxonHBWllX ¢oTOXHMHqecKyIO o6pa6oTKY Ka)KiJ.blll pa3 

BMecTe C ¢oTonnacTHHKaMH, B KOTOphlx,npbH3BOnHnHCh noHCKH cnyqaeB ynpyroro 

pacceHHHH. 

B COOTBeTCTBHH C reoMeTpnefi onwTa BwnonHeHHe nepBhlX nByX ycnoBHH 

03Haqano, qTo oT6npanHch cnenbI. npoToiioB oT_naqu, B03HHKWHX B He6onhwofi 

orpamrqeHHOH o6nacTH }KHnKoBonoponHofi MHll.IeHH, nonepeqHble pa3Mepb! KOTo

pofi onpenenHnHCb ceqeHHeM ~yqKa Me3oHoB. 

B p~6oTe Hcnonh30BanHCh aneKTpOHoqyBCTBHTenhHhle ¢oT09MynbCHH Tuna 

HI-1K¢I-1-P c TonlUHHofi cnoH aMynbCHH .400 MHKpoH. Hafin_eHHhIB npn npocMoTpe 

Bnonh cnenoB cnyqaa pacceHHHH nneHTa¢nuapoBannch KaK ynpyrne, ecnu nnoT

HOCTh 3epeH B cne.ne no H nocne pacceHHHH 6hma on:iiHaKOBofi, a TaK:>Ke B Toq-

1'e pacceHHHH He 6bmo cnenoB Hnpa oT,n:aqu anH cnenoB aneKTpoHoB. B Ka>Kn:oM 

n.ueHTH¢HuHpOBaHHOM cnyqae ynpyroro paCCBHHHH H3MBpHnHCh yron pacceHHHH 

1/o...p , a3HMy-ranhHbIH yron <f H. nnoTHOCTh 3epeH Ha yqacTKax cne.na no H 

nocne paccieHHHH. Perac~pnpoBannch Bee cnyqan ynpyroro pacceHHHH npoToHOB 
0 ' 

oTna'IH Ha yrnbl ~ 3 B nnoCKOCTll 9Mynhc1rn; B TaKHX cny'laSix na:>Ke npn 6bICT-

poM npocMoTpe cnena xopowo BHnee era n3noM, _rciBopHWHfi o Hannqna pacceg-

HHHo 

~e3ym,TaTbl H3MepeHHH 

Ha' ¢oTonnaCT_llHKaX 1 pacnonO)KBHHbIX HaneBO H HanpaBo OT OCH ny'IKa 

'.:x-M-e3oHoB, 6hmo HafineHo 

'IH Ha Hnpax ¢oT09MynhCllH B 

545 cnyqaeB ynpyroro pacceSIHHH 

HHTepBane yrnoB pacceHHHH -J-p 
npOTOHOB OT.na

e 
= 3,5-27 

C a3HMYT8nhHhlMH yrnaMH o0 
~. cp ~ 0 60 ·• Pe3ynhTaThI H3MepeHHfi .unsi npa-

BhlX H neBhlX ¢oTonnacinHOK nnH_yBennqeHHH CTaTHCTH'IeCKOf'O MaTepaana COOT

BeTCTBBHHO CKnanhIBannch, H B Ta6mrue 1 npencTaBnBHbl pe3ynhTaThI, cyMMHpo

BaHHbIB TaK, 'ITO Bee- cny'IaH pacceSIHHH C'IHTaIOTCSI npoHcxonHWHMH B npaBhlX 

¢oTounacTHHKax. Bce.cny'IaH pacceHHHSI pa36HThl Ha 'IeTwpe yrnoBwx HHTepBa

na no yrnaM pacceHHHSI V'"p , Ka:>K.nb1fi H3 KOTOphIX B cBoio oqepenh pa36n-r 

Ha .uBa HHTepBana no a3HMyTanhHhIM yrnaM Cf 

yrnoB pacceHHHSI onpen enHnach acnMMeTpHH. 

• ilnSI Ka>Knoro HHTBpBana 
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I1aBeCTHO, '!TO aCliMM9TpliSI B onbITaX no ynpyroMy ilBOfiHOMY pac-

ceHHlilO npOTOHOB Ha Hnpax CBH3aHa C nonHpn:aaun:HMli, BO3HliKaIOIUliMli npn nep

BOM n: BTopoM pacceHHn:Hx, cooTaoweaneM . G= P1 P; f B aaweM cnyttae 
+ P1 - nonsrpnaaun:H npoToHoB OTna11H oT .1l-p_ -pacceHHliH 1 _ P

2
- nonHpn-

aamrn, BO3HliKaIOIUaH npn ynpyroM pacceHHlili 9TliX npOTOHOB Ha Hnpax q:JOT09Mynb-
. . . 

cnn. TaKHM o6paaoM, nonstpn:aaun:10 npoTOHOB oTna'In: . PJ Mo:>1rno onpen enn:Tb; 

pacnonarag 9KCnepliM9HTanhHbIMH caen eHH.!IMli O Benli'IliHe aCHMMeTpHli H naHHbI

Mli o aenH'IHHe P
2 

• nonHpnaaun:st npoToHoB c _sHeprnefi 135 Maa npn: ynpyroM 

paccesrnnn Ha sinpax q:ioToaMynbcHn 6hlna nccnenoBaHa a pa6oTe M arnn:Ka n 
/6/ . 

¢ enna , peaynhTaTbI sToA pa6oThI 6hmH ncnonhaoBaHbI HaMn: nm1 aHannaa 

nony'IeHHbIX 9Kcnepn:MeHTanhHbIX peaynhTaTOB C uenhIO onpeneneHHSI Benn:'IHHbl 

BbI'IliCneHHa.!I no naHHbIM Ta6nHUbl 1, B COOTB9TCTBlili C peaynhTaTaMli pa-

60Tbl M arnn:Ka n ¢ enna 1 nonsipnaaunst n poTOHOB oT na'IH, ycpenHeHHast no 

'I9TbipeM yrnoBbIM naTepaanaM, oKaaanaCb paBHOA. P1 =-0,1'9 ±.0,1-7. 3HaK 

nonstpn:aaun:H BbI6paH OTHOCHTenhHO HanpaBneHli.!I n 
HbIM npon:aaeneHneM rf = [ Kp x I( Jr] • ·3nech 

, . onpen ensteMoro aeKTop-

K p - HMnynhc npoToHa 

oT na'In n !(TL - HMnynhc 'Ji -Me3OH8 no pacce.!IHli.!Io npn:BeneHH8SI OUIH6-

Ka peaynhTaTa .!IBnSI§TC~ CTaHnapTHbIM OTKnOH9HlieM. 

Ta6nnua 1 
3KcnepHM9HT8nhHbie peaynhT8TbI nnst paanli'IHbIX HHTepaanoB yrnoB 

paccestHliSI npOTOHOB OTna'IH 1"p li a3HMyTanhHbIX yrnoa lf'. • 

.x o0 
- 30° 30° - 60° BenH'IHHa 

acn:MMeTpmt 
aneao BnpaBo .ane.BO BnpaBO 

8 

3,5°-6° 88 93 24 25 0,03.,t0.07 
60 _90 52 63 24 25 O,OB+0,08 
90 -I3° 28 32 II 15 O, 12.;tO, 12 

IJO -27° . I5 22 12 16 O, 20.;t0, 20 
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KaK y2Ke yKa3bIBanocb paHee, 02KHL(aeMaSI B HauieM 0IIbITe BenH'iHHa II0mipIIaa

UHH, BhI'iHcneHHaSI Ha ocHoBe "orrTH.Man~Horo* Ha6opa ¢aa B cnyqae S Pl) _; aHanHaa, 

B K0T0p0M <p83bI 811 =9,5° H <hs ~10° t cocTaBnsteT P1 =-0,71. Haii:L(9HHaSI B 0IIbITe 

0enH'iHHa II<>nstpHaauHH P1 =-0,19+ 0, 17 aHa'iHTeni,Ho MeHbWe 02KHAaeMoii:. 

HaH6onee ecTeCTB9HH0 M02KH0 06'bSICHHTb aa6n:ioL(a:iomeecSI pacX0)KL(9HHe, 

IIpeAII~naraSI, 'IT.o BenH'iHHhI cpaa j) -cocT0SIHHfi: b 33 H 835 , K0T0pbre B 

AaHH0M cnyqae o6ycnaBnHBa:ioT BeJIH'iHHy 02KHAaeMofi: IIonSipH3ailHH1 3aMeTHo 

M9HbW9 10°. 

B Ta6nHue 11 IIpHBeL( 9HbI. aa6opbI cpaa, K0T0pbre B IIp9A enax OWH60K 

YAO;BneTB0pSilOT 8KCIIepHM9HTanbH0MY 3H8'19HHIO II0nSipH38UHH H B 0IIpeL(eneHHbIX 

IIpeL(enax C0BMeCTH.MbI C AHcpcpepeauHanbHbIMH C9'i9HHSIMH M930H-HyKn0HH0I'0 

pacceSIHHSI. H a6opbl cpaa B Ta6nHue pacII0JI0)K 9HbI B II0PSIAK9 y6hIB8HHSI O 33 • 

033 

50 
50 

.50 
30 
30 
20 
20 
20 
·o 2 
00 
00 

Ta 6 n Hu a 11 
Ha6opi,r cpaa, YAOBJI9TBOpSIIQillH9 8KCIIepHM9HTanbH0MY 3Ha'I9HHIO IIonSI

pH3aUHH 

CoQTB9TCTBo 

0 •- . JS c:A3. d.33. d..31. 
aaa'!eHHe pac- M 
qeTitofi: IIom1-

pHS8IlHH 

..;50 -19° I33;5° -60 -0,39 5,0 

l".'2~ . ... 22° · 132° -80 ..;0,33 5,4 
D ;-2I0 132° -80 -0,27 I4,9 

-JO. -23° . 133,2° -80 -0,27 I2,7 
_jo -25° 132° -IOo -0,30 Il,9 
-5 

0 -
-22° 132° -80 -0,27 12,6 

_30 -23° 133,2° -80 -0,22 II,4 
-20 · -24° 133° !"'IO° -0,23 II,7 

·o -2 
. 0 
-23,2 133,2° -8,4° -0,19 8,8 

_50 -22° 132° -80 -0,16 lI,8 
00 23,2° 133,2 -8,4° -0,04 .. I2,O 
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B nocnenHeM cTon6ue Ta6nHuhl npencTaBneHa·BenuqHHa 

M=l." [ J(ol., a. 1'-d-6(1',) 1 • xapaKTepuay10masi CTeneHI:, OTKnoHeHHSI .lllicpcpepea-
l AG(1h.) j . . _ 

uuanbHoro ceqeHHSI f(ol., O, '\ti.) • Bb1qucneaHoro aa ocHOBG cpaaoBoro aaanuaa, 

OT 9KCnepHMeHTanbHhIX 3HaqeHHfl: JlHcpcpepeHuHanbHhIX ceqeHHfl: (5 ( Vl) • Ta6-

nHua naeT B03MO)KHOCTb BbI6paT'b cpa30Bbifl: Ha6op, KOTOpbiil aaunyqurnM o6pa-

30M COOTBeTCTByeT COBOKynHOCTH sKcnepHMeHTanbHhIX .fl8HHhIX no nonsipH2aUHH 

H .llHcpcpepeHuHanbHhIM ceqeaHSIM pacceSIHHSio 3TOMY ycnOBHIO Y.llOBneTBOpSieT cne

.ll Y!OIUHH cpa30Bhifl: Ha6op: 

ct. =-23 2° . 3 • • 

B KOTOpOM nepBbie TpH cpa3bI COBnanaIOT C 

S.35-CYIUeCTBeHHO MeHbll1e 3HaqeHHil 1 yKa3aHHhIX .llnSI 

pa6oTe M yxHHa H noHTeKopBo. 

H 

- aHanHaa B 

BnonHe ecTeCTBeHHO Q)KHJl8Tb, qTo npH 6~ne_e ,BhICOKHX 9HeprHSIX BKnaA 

j) -cocToHHHil uon)KeH 6hicTpo yBemrqHBaTbCH. (l>aaoBhiil. aaamrn sKcnepHMeH-

TanbHhIX peaynbTaTOB no ynpyroMy pacceSIHHIO a[+ -Me30HOB C 9HeprHeil 

/7/ 500 MsB npHBen K aaKnIOqeHmo, qTo C.llBHI"'H cpaa Ii -1) - COCTOSIHHSIX He 

0 
npeBbillJa!OT 10 • EcnH npHHHTb, B COOTBeTCTBHH C peaynbTaTaMH -Hamett pa6oThI, 

. 0 
qTQ cpa3bI 1) -cocTOSIHHH npH 9HeprHH 307 .M9B paBHhI 2 H 9KCTpanonHpOBaTb 

nonyqeHHY!O auecb BenHqHHY K 6onbllJHM 9HeprHHM no 3aKOHY 8~ ~s 

1 -oTHOCHTenbHhlil HMnynbc M930Ha B CHCTeMe ueHTpa HHepuHH, TO npH 9Hep-

o 
I"'HH 500 M 9B nonyqaeTCSI BenH qHHa cpaa 1) -cocTOSIHHil, paBHaH 8 • 3To Mo-

)K eT cny)KHTb H9KOTOpbIM nO.llTB9p)K.ll9HHeM, XOTH H naneKO HenocTaToqHhIM, 

npaBHnbHOH oueHKH BenHqHHhl cpas b3~ H ~JS , npOH3BeneHHOil B aacToH-

lll eil pa6oTe. 

PeaynbTaThI, nonyqeHHhie_ B HaCTOSIIUefl: pa6oTe, n03BOnSIIOT npoH3B9CTH 

onpeueneHHhiil BbI60p 3HaKOB cpa3 1) -coCTOSIHHil 1 npH KOTOpOM s.33 HMeeT 

nono)KHTenbHhiil H 835 - OTpHuaTenbHhiil 3HaK. 

KaK MO)KHO BH.lleTb H3 ·Ta6nHUhl 111, npOTHBOUOllO:>KHbiil Bhl6op 3HaKOB ' 

cpas HecoBM9CTHM C 9KcnepHM9HTanbHhIMH .llaHHhIMH no nonstpH3aUHH, noCKOnbKY 
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OH ,ll8eT nono:>KHTenbHblH 3H8K ,llm'l BenHqHHbl pi • B Ta6nuue 9T0 unmocTpupy-
. . 

eTCSl T0nbK0 ,llBYMSl npHMepaMH1. 0.llH8K0, pacqeTbl Il0K83~IB8IOT, qT0 HH 0.llHH 

us cpasoBbIX ua6opoB, · B KoTopol\.1 S 33 HMeeT oTpuuaTeJibHoe H SJS -nono-

:>K HTenbHoe· suaqeHue, · He M0:>K eT .naTb 0TpuuaTenbHOH BenuquHb1. uonS1pH38UHH 

lI TeM caMhIM Y.llQBJieTB0pHTb 8KcnepHMeHT8JibHblM pe3ynbT8TaM. 8Tor· BblB0,ll 
. . 

cnpaBe,llnHB TaK:>Ke ,llnH cnyqag, Kor,lla SJ3 H 835 HMeroT oTpuuaTenb-

Hhie 3H8KH; 0,llHH H3 TaKHX npHMepoB npHBe,ZleH ,llJISl HnJIIOCTpaUHH B TpeTbeH 

CTp0Ke Ta6nHUhI. nocne.nHHM B Ta6nHue npHBe.neH cnyqaii, J\OI',ll8•06e cpa3bl' 

833 H 835 S1BnS110Tc~l n6no:>KHT~nbHhIMH aenH'IH~aMH, npu aToM nonHpHsauHH 

HMeeT 0TpHUaTenbH0_e 3HaqeHHe. vf3 npoae.n~_HHbIX .llnSl 9T0I'0 cnyqag BblqHcneHHH 

cne.uyeT, qTo cp830Bbl8 Ha6opb1,· B K0T0PbIX 833 H 635 non0:>K.HTenbHhI, 

acer.na .naroT oTpHuaTenbH0e 3HaqeHHe nonSipHsauHH 1 aospacTaromee no a6conroT

·Hott BeJIHqHHe ~ yaeJIHqeHHeM STHX cpaa. O.nHaKO, <:p830Bbie Ha60pbl T8K0I'0 p0,ll8 

npaKTHqecKH HeC0BM8CTHMbl C ,llHcpcpepeHuHanbHblM ceqeHHeM pacceSIHHSl, 0 qeM 

M0:>KeT cim.n eTenbCTBOBaTb · 6onblll8Sl Ben'HqHHa M .na:>K e .llJISl cpaBHHTenbH0 

M8nhIX BenHqHH q>as .1) -cocTOSIHHil:. 

Ta6nHua 111 

3uaqeHHSl nonRpH38UHH pf • C00TBeTCTBY.IOIUHe cpa30Bb!M Ha6opaM 

c pasnHqHbIM BbI6opoM 3HBK0B cpas · . b_,f S35 
t! 

8.33 8~5,· al. : 
3 . o1.,1 ot",3 A M 

.. 

-IO° ro0 -30° -I5° I40° O,25 3,0 
- 20 20 -23,2 0 - 8,4° I3~,2o . O,II I2,O 
- 30 0 -23° - 50 133,2° ·0,17 7,2 

. 
~3 

30 30 -23° - 50 133,2° .-0,08 48,I 

..J 
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KaK y)Ke }>bIJIO yKa3aHo, orrpe.ueneHHaSI B OIIbITe aemPrn:Ha nonsrpHaaunn 

3H8'iHTem,;HO MeHb1II8 O)KllL{88MOro 3H8'ieHHSI, B,E,I'iHCneHHOro Ha OCHOBe OIITHMallbHOro 

~.P,D-Ha6opa q:iaa, Haii.aeHHoro .MYXHHhIM n noHTeKopao •. BoaMO)KHOii rrp0:qn~oit mi6mo-
. - \ . . 

.uaIOwerocR pacXO)K,lleHHSI MO)K8T 6bITb B1IHS'IHH8 Ha BenH'iHHY nonsrpHaauHH . rrpo-

TOHOB OT,lla'iH npH yrrpyroM ~+ - p -paccesrHHH Heynpyre:x npoueccoa, casr-

aaHHbIX C pO)K,ll8HHeM Me30HOB M830H8MH. KonH'ieCTBeHHbI8 oueHKH TaKoro •B1IHSI

HHSI MO)KHO nerKo npoHaBeCTH, C.ll enaa BIIOnHe 38KOHH08 BnnOTb .llO aHeprHii 
/8/ . 

500 Maa rrpe.unono:mem1e, 'iTO BKna.u HeyrrpyrHx npoueccoa Man; cooTBeTCTBeF.-

HO ManbI MHHMbie 'laCTH cpaa. B 8TOM cnyqae BB8,lleHH8 MHHMbIX 'lacTett He 

MO)KeT npHBeCTH K aaMeTHOMY H3MeHeHif!O peanbHbIX qacTeii, y)Ke. orrpe.ueneHHbIX 

e:a q:iaaoaoro aHanHaa. npH BbIBo.ae cpopMyllbI .unsr pac'ieTa rronsrpe:aaune: c yqe

TOM anHSIHHSI Heynp:yrHx npoueccoa, e:cxo.usr .. e:a yKaaaH;11oro npe.unonomeHmi:, paa

no)KeHHe npoH3BO.llH1IOCb TOnbKO .llO qneHOB, ne:Heil:HbIX IIO MHHMbIM 'laCTSIM cpaa. 
xi 

CooTBeTCTBY!OWee Bbipa)K eHHe. ansr Bbl'iHcnemrsr nonsrpe:aaunH HMeno BH.ll 

P= P1 +~P1 
qacTH cpaa, a A P'i . 

, r.ue p 1 BblpB)KaeTCSl TOnbKO 'iepea _.uefi:cTBHTenbHble 

co.uep)Kawasr qneHbI nHHeHHbie no MHHMblM 'iaCTSIM q:iaa, 

onpe.uensreT Ty .uorronHHTenbHYIO 'iaCTb nonsrrHaauHH, KoTopasr o6ycnoaneHa TOnb

KO HeynpyrHMH npoueccaMH. PacqeT npOHSBO.lllinCSI B. npe.unonO)K8HHH, 'ITO Ha-. 

psi.uy c. OCHOBHOH peanbHOH 'iaCTbIO cpaa: .J..3=-13,0°; .,(J,=-4,0°;·· 

ol..J3 = 133,7°; 033=9,5°; / 835=-10,0°, KOTOpbre onpe.uerrmoT aenH'iHHY 

O)KH,ll88MOil: nonstpHaauHH,· B q:iaaax npe:cyTCT,By!OT He6onbWH8 'MHHMble .uo6aBKH 

0,02 /a pa.aHaH_ax/, 

r.ue J3 H y- - cooTaeTcTayrowHe MHHMbie qacTH cpaa. B Ta6nHue. lY npe:ae-

.aeH peaynbTBT pac'ieTa .unsr cnyqasr, Kor.ua Bbl'iHClISinacb TOllbKO Ta .ll0001IHH- . 

TenbHaSI 'laCTh nonsrpHaauHH A P1 1 KOTOpasr 06yc110BJieHa MHHMblMH .uo6aBK8MH 

cpaa. 

xi 
ct>opMyJibl .ll1ISI Bbl'iH'cneHHSI nomipH38UHH, CBSl3bIB8IOWH8 BeJIH'IHHY 
norrsrpHaauHH C· cpaaaMH pacceSIHHSI, He npHBO,llSITCSl acne.acTBHe HX 
rpOM03.llKOCTH, 
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T a 6 n H u a lY 

nonHpH3aUHSI npoTOHOB, 06ycnoaneHHaS1 MHHMOii: 'laCTblO cp~3 pacceHHHSI 

Y'IHTbIBaromHecsi MHHMbie 
'laCTH cpaa 

.[lonOlIHHTellbHaH qaCTb 

norrsipK38UHH A p -!' 

Bee cpaahr 

0,05 

TOllbKO 
J~-cpa3bI 

0,016 

Ton&KO 
j) -cpa3bI 

0,034 

TaKHM o6paaoM, npH BelIH'IHHe MHHMOH 'IBCTH cpaa, paBHOii: 0,02, a6COlIIOT

H8SI BelIH'IHHa IlOlIS!pH38UHH yMeHblUa~TCSI He 6onee, 'leM Ha 0,05 no cpaBHeHHIO 

co cnyqaeM, Kor.n:a MHHMbie .n:o6aBKH ·He y'IHTbIBaIOTcsi, T.e. BMecTo -0, 71 cTa -

HC?BHT,CSI paBHOH -0,66 • .[lnsi Toro, <iT06br yMeHblUHTb a6colIIOTHyIO BelIH'IHHy nonsi-

pHaaUHH .n:o 0,19 H TBKHM 'o6pa30M y,n:oaneTBOpHTb cpe,n:HeMy 3Ha'ISHHIO nony<JeH

HOI'O aKcnepHMSHTallbHOro peayn&TaTa npu yClIOBHH coxpaHSHHSI H9H3M9HHOH pean&

HOil qacTH cpaa, Heo6xo,n:HMO, 'IT06bI MHHMasi: 'laCTh acex cpaa 6bma paana ~ 0,2, 

TaKaSI 60llblliaH BS{IH'IHHa HSCOBMeCTHMa C IlOlIHbIM ceqeriHeM Heynpyrux npouec

COB, KOTopoe npn aHeprnsix ·300 MaB He MO>KeT, no-BHLJ:HMOMY, npeBbIWaTb 
/8/ ' 

2 mS , Me>K,n:y TeM KaK npn aenH'IHHe MHH~oi!: 'laCTH cpaa, paanoii: 0,2, ceqe-

HHe- HeynpyrHX npoueccoa cymecTBeHHO Bbillie 2 mll ansi Ka>K,n:oro oT,n:en&Horo 

COCTOSIHHH, y'laCTByIOIUero B paccaHHHH. TaKHM .o6pa30M, Blllil5IHHeM Heynpyrux 

npoueccoB npH paayMHOM HX y'leT·~ H9llb3SI, no-aHnHMOMY, o6'bHCHHTb pacxo:>K,n:e

HHe MS>KLJ:Y O>KH,n:aeMbIM H aKcnepHMSHTallbHbIM aHa'leHHSIMH IlOlIS!pHaauHH.' 

M anasi aenH'lnHa q,aa ~ -coCTOSIHHii: npn _aHepr-HH 307 MaB noaBOlISleT 

C,llellaTb H9KOTOpbI9 :aaKTI.ID'IS~HSI 06 R3MeHeHHH .C HMilYllbCOM M930Ha cpaa c,(J 

ll 'o{_J1 • npe,n:nonarasi, 'IT~· a6COlIIO;HaH B91IH'IHHa cpaa J) -cocTOSIHHii: 

6bICTpo B03pacTaeT C 8Heprnett; MO>KHO C'IHTaTb, 'ITO npn aHepr-1rnx Me30HOB 

Hn>Ke 300 Maa y'leT D -cocTOSIHHii: npaKTH'leCKH He BlIHSIST Ha B9llli'IHHY cpaa 

e/.. 
3 

n oC 31 • n pH 6onee BbICOKHX aHeprnsix BKna.n: ]) -cocTOSIHHii: n HX 

BlIHSIHHe Ha BelIH'IHHY of.3 li cl31 MO:>KHO yqecTh, nonarasi, 'ITO SJ3 li s3S 
li3M9HSIIOTCSI npo~opunoHallbHO ·1 5 • C y'leTOM 8THX o6CTOSIT9llbCTB Ha pnc.3 

npe,n:cTa_1;\~eHbI 3Ha'ISHHSI,, ol..3 B, aa,BHCHMOCTH OT ~ · • Ecnn .n:o 9Heprnu 

9t -MeaoHOB ~ 200 M 3B H3Me.iieHne cf.. J y LJ:0BlI€!TBOpHT9llbHO OilHCbIBaeTCSI 
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/9/ 
npe)lno:>K. eHHOtt Qpn:poM nn:HeiiHott aaBHCHMOCTbIO o( J ~ - o, 11 2 · , TO IIpH 

SHeprmix .. 6onbllle 200. M SB 9KCIIepHMeHTanhHbie 3HatJ:eHHSI . cl. 3 • no-BH.llHMO-

MY, He MOr'YT ObITb OIIHCaHbI. YK~3aHHOH_ 38.BHqHMOCTbIO, ecnH )la}K~ ytJ:eCTb 6onb-

ll1He HeTO"IHOCTH _B onpe.lleneaHH o(3 • T~KHM o6paaoM, B o6nacTH SHeprn:tt 
( 

- . . .. 
OKOno 200 MsB npOHCXO)lHT H3MeHeHHe aaBHCHMOCTH, CBSI3bIBarowett o( .3 C n:M-

nynbCOM Me30HOB. J.13 pHCYHKa cne)lyeT, 'ITO 9TO H3M9HeHn:e JlllSI saeprn:tt Bbillle 

200 M·sa npOSIB1ISieTCSI B 6qnee ObICTpOM poc_Te I oL. .3 / C HMIIYllbCOM Me30HOB, 

tJ:eM 9TO onpe)lenSieTCSI COOTHOllleHHeM 

OIIHCbIBaIOWHM 9Kcnepn:MeHTanbHbie 3HatJ:eHHSI of. 3 

• Y.llOBneTBOp_n:TenbHO 

npn: 9H9pr'HSIX HH:>K.9 .200 MsB. 

B CBSI3H C STHM npe)lCTaBmieTCSI HHTepeCHbIM OTMeTHTb, 'ITO B_ STOtt }K9 o6nacTH 

sHeprn:ii npon:cxo)ln:T TaK:>K.e H3MeHeHn:e aaan:cHMOCTH 'c:,( 33 OT sHeprn:tt Meao-

h/ 
HOB_ 1 COCTOSIWee B TOM, 'ITO 9KCnepHM9HTanbHbI9 3HatJ:eHHSI ol.33 npn: SHep-

r'HSIX Me30HOB Bbilll9 200 MsB HeyKna.llbIBaIOTCSI Ha rpacpn:K 4:y H noy, KOT.OpOMY 

Y.llOBneTBOpSIIOT cpa3bI 

M anaSI BenHtJ:HHa cpaabr ol31 _ H 6onbmaSI oTHocn:TenbHaSI omn6Ka B ee onpe

)leneHn:n: He .llaBann: JlO nocrre)lHero BpeMeHH B03MO:>K.HOCTH C)lenaTb SaKnIOtJ:eHHSI 

00 H3MeH9HHH cpa3bI of. 31 c sHeprn:ett Me30HOB~ B pa6o'i'e M yxn:Ha n: n OHTeKop:-

BO yKa3bIBanOCb TOlibKO Ha To, 'ITO cpaaa of. 31 .llITSI sHeprn:ii Bbrme 220 M 9B 

Be)leT ce6SI perynSipHo, T.e. aHaK ee oTpn:uaTeneH H a6conIOTHaSI BenH"IHHa He 

npeBbilUaeT 10° BIInOTb JlO sHeprHi!: 310 MsB; .YK83aHO ObtnO TaK:>K.e Ha .To, .'ITO 

ytJ:eT .D - COCTOSIHHi!: llpHBO.llHT K CHCTeMaTHtJ:eCKOMY yMeHblll9HHIO { o(. 311 
/10/ 

HanpHMep, B)lBOe npH SHeprHH 307 .MsB. B pa6oTe 
0

4:n:y H noMOHa ObinO 

Haii)le·ao, 'ITO 3aBHCHMOCTb ol..31 OT HMnynbca B o6nacTH 9HeprHii .llO_ 307 MsB 

MO:>K.9T ObITb Y.llOBneTBOpHTenbHO OIIHCaHa CO_OTHOllleHH9M o(Jf =;01~1<:> r~ 
<Pa30Bbitt aaanH3 B 9Tott_ pa6oTe npOH3BO)lHnCSI B npe)lnono:>K.eHHH, 'ITO B pacceSI-

HHH ytJ:aCTByIOT TOnbKO s !? -cocTOSIHHSI,. 'ITO, no-BH.llHMOMY, )lnSI SHeprntt .llO 

307 MsB, KaK STO cne)lyeT H3 HaCTOSiwe_tt pa6oTbI, onpaB)laHo. Y.Ka3aHHOe B 

Hamett pa6oTe aHatJ:eHHe oCJt =- 8,4° TaK:>K.e Y.llOBneTBopHTenbHO corna-

cyeTcSI C STott 3aBHCHMOCTbIO. 

Bee npe)lbI.llYWHe paccy:>K.)leHHSI OTHOCHnHCb K_ cnytJ:aIO, KOr')la B pactJ:eT 

npHHHManHCb TOnbKO !pB.30Bbie pellleHHSI THIIa cpepMH. TTpe.llCTaBnSieTCSI HHTepec-
. . 

HbIM OOCY.llHTb BOnpoc, B03M02KHO nH Ha OCHOB9 nonytJ:eHHbIX 9KcnepHM9HTanbHbIX 

peaynhTaTOB OTOpOCHTb cpa30BbI9 Ha6opbI THIIa Hnra. HecMoTpSI na To, 'ITO 
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. /11/ 
pesyn&TaThl nccneaoBaHll:il · ·' OCHOBaHHhlX Ha IIpllM9H9HllH aucnepcHOHHhlX_cooT-

HOllieHHil K MeSoH-HyKnOHHOMY paccesrnmo, aaroT B03M02KHOCTb. orrpeaeneHHO HC

KnIO'IHTb cpa30Bbie ·pellieHHH THIIa HHra, oauo:il H3 saaa~ 9KCIIepHM9HTanbHOI'O 

nccneaoBaHHH nonHp:iraarrnn HBnsi:eTcH HenocpeacTBeauoe orrhrTuoe noaT_Bep2«:ae

Hlle aToro o6CTOSITenbcTBa. 

B Ta6nHue Y rrpeacTaBne~hl Bhlgncneuuhle ansi: psi:aa cpasoBhlX Ha6opoB Tnna 

Hur~ saaYJ:eHHSI aonsi:pnsaunn rrpoToHoB 0Taa1In. 

I_ a___Q__lJ lL u a____y 
xi 

3Ha'IeHllH nonsi:pnsaun:il, .Bbl'IHCneHHbI9 Ha OCHOBe <paaOBbIX ua6opoB THIIa .H ura 

s~~ i35 
.. 

cl. 3 o1..,1 c,(J3 .. P1 . 

00 00 
. 0 
-23,2 298,3 156,7 0,4I 

20 -20 -23,2 0 ·298° 157° 0,27 
9 5° . ~ro0 -13° 217° 159° -0,24 
' -14° 5 5° -I3° 297° 159° - 0,91 

' 
/ 

Mo2«:uo B:iraeT& aa npnMepe nepBbIX Tpex cpaaoBhrx Ha6opoB, 'ITO ecnn anH 

59:ir 9.J>J)-Ha6opa C BenH'IllHOii <pas S3~ :-i 35 = 2° IIOnHpnsa·UHSI 
. . 

HMeeT nono2KHTenbHOe SHa'IeHHe, TO anH Ha6opa, B KOTOpOM cpa3bl J) -cocTosr-

HH:il no a6conroTuo:il ~enn'IHHe Bospocnn,ao 10°, sHaK nonsi:pnsauHH HaMeHHncH. 

OueHKH, caenaHHbie B npeanono2«:eHHH, 'ITO il~. H s.35 IIO CBoe:il a6co

~IOTHO:il BenH'IllHe rrpn6nHSHTenbHO paBHbI, IIOKaSbIBaIOT, 'ITO SHa~eune rronHpllaa-

UHH npoxoaHT 1Iepes Hynb npH BenH'IH.HaX <pas i,~ H t3S ,paBHbIX ~ 5°. 

xi 
nocKOnbKY B STHX pacYJ:eTax CTaB:irnacb uenb nony'IHTb 'IHCTO Ka1Ie-
CTB8HHbie aaHHbie O BenH.'IHHaX H SHaKaX nonHpnaaUHH, KOTOpbre 
B orrpeaeneHHOll Mepe 06yc

0

nOBneHbI BenH'IHHO:il H SH~KaMH cpaa S.33 H 
~lS .• TO HeKOTOpbie <paSOBbie Ha6opbI B Ta6nnue y MoryT aaTb 

OTHOCHTenbHO 6onbllJ00 3Ha'I0HH9 M. 
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n ocne,nHI1M B Ta6n11ue IIpHBe,neH cpa30Bb!H Ha6op, B KOTOpOM cpa3b! 

HMeIOT COOTBeTCTBeHHO OTpHuaTeJibHb!H H IIOJIO)KI1TeJibHbltt 3H8KH; IIOJistp1138UIIH, 

COOTBeTcT~yromaH 8TOMY Ha6opy, HMeeT 60JibWYIO IlOJIQ)KHTeJibHylO BeJIJPIHHY; vi 3 

pac'!eTOB cne,nyeT, 'ITO Bee cpa30Bbl9. Ha6opbl THIIa HHra, B KOTOpb!X 8.,3 IIMe-

eT OTpuuaTeJibHb!M H 635 -rroJIO)KHT9JibHblH 3HaK, ,naIOT 60JibWOe IIOJIO)J<UTenb-

HOe 3Ha'!eHHe IIOJIHpH38UHH. 

TaKHM o6pa30M, Ha OCHOBe 8KC_rrepnMeHT8JibHblX D8HHblX O BeJIH'IHHe IIOJIH

pH38UHH orrpe,neneHHO HCKJIIO'l810TCst cne,ny1om11e cpa30Bbie Ha60pbl THII8 HHra: 

I/ cpa30BbIH Ha6op, cooTBeTcTB:flOlUHH S!P 

COOTBeTCTBYIOI.UHe 5:?JJ -aH8JIH3Y, B KOTOpb!X cpa3bl 

2/ cpa30Bhie Ha6opbr, 

0 3) -coCTOstHHll SJJ 
11 S35 11 MeIOT; cooTBeTCTBeHHo· oTpHuafenbHhrfi 11 rrono}KHTeJibHblH 3HaKn; 

3/ cpa30Bb!e Ha6opb1 0 B KOTOpb!X s,}3 11 s35 HM9!0T COOTB9TCTB~HHO IIOJIO,KH

TeJlbHblH H OTpHUaTeJlbHbltt 3H8KH H ito a6COJIIOTHOH aeniP-nrHe He rrpeBbllUa!OT 5°. 
B rrocne,nHeM cnyqae ,UJISI qia30Bb!X ita6opOBj B KOTOpbIX 8.,3 H ~JS HMe!OT 

0 
a6COJllOTHbl8 BeJIH'IHHbl 60JibWe 5 ' pac'IeTHOe 3H8'Ienue IIOJISlpH38UHH MO)KeT 

y ,UOBJI9Tii>OpstTb 8KCIIepu MeHT8JlbHOMY 3Ha <1em110. 

1. nonHpH38UUst rrpOTOHOB OT.ll8'IH npH ynpyI"OM pacceSIHHH a[i' -Me30HOB 

0 - 0 
C aHeprueil 307 M 8B Ha YI"OJI 140 ±. 8 B CHCTeMe ueHTpa Hnepmrn paBH8 

pi= -0,19 .±0,17. 

2. nony'ItlHHOMY 3H8'!9HH!O nonSipl138UlHf lJ ,nucp¢epeHUU8JlbHOMY ceqemIIO 

ynpyI"OI"O 1l f- - p -pacceSIHUSI npn 8H9pf"Hli 307 M ~B !"1811JIY_'IWUM o6pa30M 

. 0 I 133 20 . / 0 
y,nOBJieTBOpSieT cpa30Bb!H Ha6op: o<..3 =-23,2 ; 01.3~=. ' . ; ""-J1=-8,4 ; 

. +30 -30 

~J3 = 20 - 20 ~s =-20 +20 

3. ¢a30Bbie na6opblr B KOTOpb!X q:>83bl .D -coCTOSIHHH 

liM9!0T COOTBeTCTBeHHO OTpHJlaTeJibHOe H noJIO)K,lfT8JlbHOe 3H8'IeHHSI, HCKJl!O'!aIOT

CSl C BhlCOKOA BepOSITHOCTb!O, nocKOJlbKY .OHH naIOT 3Ha'IeHHe nonHpH38UHU npo~ 

TOHOB OT,U8'IH, npoTHBOnOJIO)KHOe no 3H8KY B9JlH'IHHe, 110JIY'I9HHOM B 8KCnepHMeH

Te. Ha ocHoBe aKcnepHMeHT8JibHbIX .uaHHbIX no nonstpu3aUHH_ H 
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8nbHblM ceqeHIIeM p8CC0S'IHIIS1 IICKn!Oq8!0TCS1 T8K)Ke cp830BbJe H860pbl, B KOTOpb!X 

o6e cp83bl 8:1~ II s ~s- 11M0-IOT O.D.IIH8KOBbi0 3H8KII. 

4. B 06n8CTII 9H0pJ"'IIil. OKono 200 MaB IlpOIICXO.D.IIT II3M0H0HIIe 38BIICIIMOCTII, 

CBS13b!B8IOIUeii: ~3 C IIMIIynbCOM, M030HOB. 3To II3M0H0HII,e .r:r.nH 9H0pl"IIH Bb!We 

200 M 9B 11poS1BnS1eTcS1 B 6onee 6b1cTp6M pocTe I o1.· 3 I 
qeM 9TO 011penenS1eTcS1 COOTH0ll10HII0M ol.3 =-o,11i 

C IIMIIynbCOM M030HOB, 

Y.D.OBneTBOpIITenbHO 

OIIIICb!B8IOIUIIM 9KCIIepIIM9HT8nbHbl9 3HaqeH~S1- o(J IIpII 9H0pl"IIS1X HII:>Ke 200 M9B, 

0 --
3H8qeHIIe cpa3bl °'JI =- 8,4 Y.D.OBneTBopnTen,bHO COJ"'n8cyeTCS1 C 38BIICIIMOCTb!O 

c,(.31=:-0,81 i3 

M bl Bb!J:)8)K80M J"'ny6oKy!O 6n8J"'Ot:(8pHOCTb · fl.!,1. fl8IIII.D.YCY 38 U0HHbie COBe-

Tb! II MHoroqucneHHbte · 06cy)l<.r:r.eHIIS1/1 A,.vl .M yxuHy, OK838BWeMy IIOMOIUb B 

IIpOB0.D.0HHH 9KCIIepIIM0HT8, c.B. Hy'pyrueBy 38 o6cy)K.D.0HIIe pe3ynbT8TOB, 8 T8K

)K0 n.M 8nbueBofi, T .P b168KOBOH II P.XpIIcToBoil, BhmonHHBWIIM 6onbwy10 p860Ty 

,110 IIpOCMOTpy cpo_T09MynbCIIH •. 

M bl I"ny6oKO rrpII3H8TenbHbl 11pocpeccop8M B.n. Ll)KeJJeIIOBy H B.M. n OHTe

KOpBO 38 IIOCTOS'IHHbiil. HHTepec II BHIIM8.HIIe K H8Wefi p86oTe, 

P860T8 IIOCTYIIIIn8 B II3.D.8T0nbCKIIR oT.r:r.en 
23 M8pTa 1858 J"'O.D.8. 
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Pn:c. 1. n om1pn:aaum1 npOTOHOB OT .nattli B aaBliCli MOCTli OT yrna pacceSIHlist 

~4- - M930HOB B CliCTeMe U9HTpa liH9pUlili, nyHKTlipHbl9 li CIInOlllHhl9 

KpliBbie npliB9,ll9Hbl COOTB9TCTB9HHO .nnst S!f li S!f'.1) -aHann:aa. 

PactteT npbli3Be.neH Ha OCHOBe ¢aaoBhlX Ha6opoB, yKa3aHHhl~ B pa

/2/ 
6oTe . .nnst sHeprntt 240, 270 n: 307 M SB, BepxHstst 

Bast COOTB9TCTByeT ¢a30BOMY Ha6opy: ol.3 

oCJf =-15° 8~3 =-10°; 835=10°. 

0 =-30 ; 

cnnowHast Kpn:

o 
ol3~= 140 ; 
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PHc. 3. . l1 sMeHeHHe cpasbi ~ 3 B 38BHCHMOCTH OT HMnynbca Me30HOB 

e cHcTeMe ueaTpa HHepuHH. 3Kc~epHMeH'ranbHbre aHa'leHHSf o(:3 
/3/ 

B3HTbI H3 S!P ;_:-aHam1aa pa6oT, ' C y'leTOM nonpaBKH Ha BenH-

'IHHy cpaa .1) -cocToBHHA, ·- nonyqeHHbIX B aacToHmeA :Pa6oTe, 

UHcppaMH o6oaH.a'leHbI aiiepr:-H~ MeaoHOB B M aB, 


