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Hcc11enonaa11e HyK/1O11-HYltllOHIIOI'O paccesmrn: IIM88T O0/lblIIOe aaaqe1111e llllH no1111Mallllll 

xapaKTepa c11n, neficTny101llHX Me)KJ:ly nnyMn HyKnonaMH. Hanoonee narnHJlHbIM cnocoooM 

npeJlCTan11eu11n peayn&TaTon OnbITOn no pacceHHHIO nnnneTCH HX aaanna llllH onp8Jl8118HH!! 

<J,aaonbIX. CJlnnron ncex nO3MOlKHbIX COCTOHHHfi CHCT8Mbl npn Ka)KJ:1O!1 aaeprnn. Ecnn nee <J,a-

3OnbI8 CJlnlII'H yJlaeTCH TO'IHO onpeJle/lHTb, TO OHH, n npnannne, COJlep>KaT ncro nO3MOlKHYIO 

n11<J,opManu10 0 M8lKHYKIIOHHb!X cunax. 

<l>aaonb1A aaanua nceA conoKynHOCTII JlaHHbIX no IIYK/1O11-HyK/IOIIIIOMy paccenHIIIO n 06-

nacTn aneprnA IIHlK0 nopora 06paaonaH1IH M83OHon noanonnn ycTaHonl!Tb a11epreTH'18CKYIO aa
/ 1-4/ 

nucuMOCTb <J,aaonbIX cnnuron nnnoTb no a11epr11n 345 Man • Bbmo1111e11ne Ha c1111xponnK-

11OTpone n nyone OOllbllleA qaCTII nporpaMMbl HCC/18/lOnallll!! pp -B3a!IMOll811CTnIIH no/lH3H 
/5-11/ 660 Man OTKpbmo noaMO)(<HOCTb nponenennn ¢aaonoro anannaa n aToA oonacTn anep-

rnA, rne 11eo6xon11Mo y'IHTbmaT& nponeccb1 Meaoaoo6paaona11111/ 
12

-
151

• 

Pe<J,epnpyeMan )llICCepTalllIH nocBHlll8Ha ¢aaonoMy anannay llalIIIbIX no pp -pa·ccen11n10 

npn aneprnnx 667 H 435 Maa. Peayn&TaTbI, nonOlK8ll1Ibl~ n OCIIOBY lllICCepTannn, Obinll nony-
/ 14-20/ . 

'18llbl B 1963-1966 rr., onyonlIKOnal!bl n paooTaX H llOlIOlK8llbI Ha V 8cecol03HOl1 

Konq,epeannn no Teopnn aneMenTapHbIX. qacTHll B YlKropone ( 1963 r.) n 11a Mellmynapon110A 

Kon,j,epennnn no ,j,uanK.e nb1cOKnx aneprnA n nyone ( 1964 r,). 

nuccepTBllllll COCTOHT H3 nnTII rnan H npll11OlK811!1H. 8 nepBOA rnane paCCMOTpen <popManb

lib!ll annapaT, onl!Cbinaromnll paccennue HyK/IOHOn 11yKno11aMH ll ncnon&ayeMbIA npn nponene

l!Hll q,aaonoro anannaa. 3necb KpaTKO paccMaTpnna10TCH T8KlK8 Ollll0O03011Hbl8 OOM8l1Hbl8 MO

ll8/lll HyKnon-HyK11O11noro paccennun. Bo nTopoll rnane nonpoono om,can <paaoBbill ananua 

pp -paccenHHH npu 657 MaB H npnnenellbl cnenennn O xapaKTepe pp -naal!MO/l8!1CTBHH 

n6m1a11 660 Man, no11yqen11b1e 113 <J,aaonoro anam1aa, TpeT&n rnana nocnnmena <J,aaonoMy 

anannay pp -pacceHHllH npn 435 Man; peaynhTBTbl aToro a11am13a cpannnnaIOTCH C 3KC-

nepuMe11TanbHbIMH naHHLIMH 1 nonyqe11Hb1M11 nocne npoaen.;nnn anannaa. B qeTnepToll rnane . ' ~ 

np11nenellbl peaynhTBTbl ll8llbll8Alllero YTO'III8111!H <J,aaonbIX pemennll B cnn3H C nocnellHHMH H3-

MepeHHHMll napaMeTpOn pp -pacceHnnn npn 430 n 667 Man. TTnTa~ rnan~ nocanmena <pa-

aoaoMy auam1ay pp -pacceHHIIH npn 657 Man C yqeToM Ollll0O030HHOI'O o6Mena. 3necb 
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onnCbIB80TC!I T8KlK0 onpe)l0JI0HII0 3H8'10Hllll KOHCTa_HT . CB!l31I II Mace o6MeHnBaeMbIX 'l8CT1Ill; 

npiIBOJl!ITC!I 3HepreTII'leCKH8 38BHCHMOCTII cj,aaOBb!X C)lBnroB HYKJIOH•HYKJIOHHoro pacce!IHIISI B 

o6nacTH 3Hepr1Il! OT 25 no 660 M3B,Bbl'lHCneHHbl8 Ha OCHOB8 OJlH06030HHOI! o6MeHHol! MOAe

nH. B npnnoJKeHHII coneplKHTC!I CBonKa cj,opMyn An!I pemITHBHCT.CKHX xynOHOBCKHX cj,aaoBblX 

CJlBHrOB, Jln!I 0JlH06030HRblX o6M8HHblX. aMnnHTYJl pp • pacce!IHH!I, Jl88TC!I BblBOJl H8KO_TOpblX 

COOTHOilleHnl!, a T8KlK8 npHB8A8Hbl 'lHCJI0HHbl8 3H8'18HH!I 8MilJIHTyA ynpyroro 

Hn!I nplI 657 MaB. 

PP -pacceg-

TTponecc ynpyroro pacce!IHH!I HYKJIOHOB HyKJIOHaMH noJIHOCTbro OllHCb!BaeTC!I MaTplinel! 

/21/ 
paccesmng I KOTOpa!I !IB_JI!l0TC!I onepaTOPOM B 'l0Tblp0XM8pHOM o6'b8AHH8HHOM cnnHOBOM 

npocTpaHCTB0 CHCT8Mbl JlBYX HYKJIOHOB. TTJ)eAnOnaran HHBapnaHTHOCTb MaTpllllbl paCC8!1HHH 

OTHOCHT8JibHO npocTpaHCTB8HHblX Bpameanl! n OTpalKeHnl! n o6pamel!nH Bp0M8HH, a T8KlK0 

cnpaBe)lJIIIBOCTb rlIIlOT03bl aapHnOBOl! H038BHCHMOCTII HA8pHblX CHJI (AJI!I np -<:HCT0Mbl), 

16 ee MaTpH'lHblX 3JI0M8HTOB MOlKHO Bblp83HTb qepea 5 H038BHCIIMblX aMllJIHTYJl pacceg

/21,22/ 
HHH 

➔ 

M = ½a (l +;;
1 
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2 
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➔ 

+u 
➔➔ ➔ ➔ ➔ ➔ ➔ ... ➔... ➔ ➔ ... ➔ ➔ 
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rne u 1 II u 2 -cnnnOBbie onepaTopbI cTanxnaaromnxcg qacTnn, 

hk n 

k-k' 
➔ ➔ ➔ ➔ 

➔ ➔ k: + k:' ➔ 
k: X k:' 

K • p -
2 k:cos f n = k 2 sin 0 2k:sin ~ 

hk' -aaqanbHbil! n KOH8'lHb1l! nMnynbc pacce!IHHoro ayxnoaa B c.n.M. Bee Ha6nro
/22/ 

naeMbl0 B PP -paccenann B0JIH'lHHbl MOlKHO Bblpa31ITb 'l0p03 aMllJIIITYJlbl a b 

C e , KOTOpble HBJI!IIDTCH npOH3BOJibHblMH KOMilJI0KCHblMH q>yHKllll!IMH aHeprnn II 

yrn~ pacce!IHII!I 0 a c.u.M. 

Caol!cTBo yHnTapaocTn 5 -MaTpllllbl Y'llITblB88TC!I B 38Jl8'18 cj,asoBoro anannsa C 

noMOillbro nponeAypbI pasnoJKeHn!I aMnnnTyA paccemnrn no napnlianbHblM BoniraM nyTeM BBe-

/23/ 
)l8HH!I cJ,asOBblX CJlBHroB pacce!IHHH • lfa-sa KOpOTKOI'O paAuyca nel!CTBll!I !IA8pHbIX cnn 

TOnbKO HII3Illll8 napnnanbHbl0 BOJIHbl' ABIDT 38M8THblll BKnan B pacce!IHne; noaTOMy nponecc 

pacceHHH!I MO>KHO npn6JIHlK8HHO onncaTb cpaBHHT0JibHO H860JiblllHM 'lllCJIOM napaMeTpOB: cj,a-

30Bb1X CJlBHI'OB II napaMeTpOB CM0IlllIB8HHH napnnanbHblX BOJIH, OTB8TCTB0HHblX 38 pacceHlllie. 

B MO)lncj,nnnpoBBHHblX cxeMaX cj,asoBoro aHannsa BKJIBJlbl COCTO!IHHl! c Bb!ClIIHMII op6n

/24,25/ 
TBJibHblMH MOM8HTaMn Bbl'IHCJI!IIDTC!I H3 M830HHOi! Teopnn , TaKol! IIOJlXOJl, noaBongg 
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I 
.1 

·1 

coxpaTHTb 'l!ICJIO napaM8TpoB, onpe)lensteMblX H3 axcnepnMeHTa, BM0CT8 C TeM YM8Hbma8T 

MHoroaHa'lHOCTb cj,aaoaoro aHan1Isa. 

nanbH811WHM WBrOM Ha ITyTH pa3BHTH!I M030HHOI! T80p1IH HJl0pHb!X CIIn !IBIInCH 6bI yqeT 

B HyxJIOH-HyKnOHHOM paccenHHII MHOI'OM030HHblX o6M8HHblX nponeccoB. 0TKpbITH8 M030HHblX 

pesonaHCOB, CIIJibHO CB!l38HHblX C Hyxnon-aHTIIHyKnOHHOl! CIICT8Mol!; noaBOJIIInO B H3B0CTHOI! 

CT0ll8JIII npOJlBHHyTbC!I B pemeHIIII 3TOI! aanaqn. B HaCTOHmee Bp0MH Ilp8JlJIOJK0HO H0CKOJibKO 

/26-28/ 
OJlH06030HHblX 06MeHHblX MoJlenel! • B KOTOpb!X CHnbI, A8l!CTByromne Me:;imy ABYM!I HyK-

JIOHliMn, HHTepnpeTnpyroTCll B paMxax o6MeHa pe30H8HCJlhIMH CIICT8MaMH ( 11- • .... • p• ' 

ef, •'lBCTHllbI) B JlOIIonHeane K OJll!OIIHOHHOMY o6MeHy. C noMOIIlbID T8KHX Monenel! YA88TC51 

K8'18CTB8HHO BOCIIpOH3B8CTH OCHOBHble CBOl!CTBa nyxnoa-ayxnoHHoro pacce!IHH!I B HHTepBane 

OT Q AO 320 MaB. 

II 

Bo BTOpol! rnaBe caaqana npHBOAllTCH 3KCIIepnMeHTanbHbl8 A8HHbl8 0 pp -pacce>1HHII' 

a6nnsn 660 MaB, ncrronbaoBaHHbI0 nplI noncKe cj,aaoBhIX pemeanl!. nanee rronpo6ao on1Icall 

y'leT aeynpyrnx nponeccoB. 

TTpn aann'IIIH aeynpyrnx nponeccoB aeo6xoAHMO nonb30BBTbC>I xoMnneKCHblMII cj,aaoBbl-· 

MH CABnraMn. MnlIMan qacTb cj,aaoBoro CABnra Y CB>1aaaa c xoacj,cj,nnneBTOM nornomeHmr 

COOTHOill8lllI0M exp(-2y) • r. 

B COOTB8TCTBHH C pesoHal!CHOl! MOJl8nbro o6pa30B8HH>I "-M830HOB B ayxnoa-ayxnoB-

/29/ 
HbIX CTOnKHOB8HH>IX npeAnonaranocb, 'ITO HM88T M8CTO pesoaaacaoe B38HMO)l8l!CTBH0 

"•M030Ha C ayxnoHOM B COCTO!IHHH C T - 3/2, J = 3/2 II 'ITO o6pa30BaHne llHOBOB 

IIpOIICXOAIIT TOnbKO C s - n P -paaneTaMH peaoaal!CHOI! nO)lCHCT8Mhl II nyKnoaa. npn. a_TIIX 

npennono:HcelllI!IX nponecc Meaonoo6paaoBaHH!I OKB3bIBB8TC!I CBH3BHHhlM TOJibKO C HB'l8JibHhlMH 
3 I 8 

P0,1,2 1 D2 H F2,8 - COCTO!IBHHMH pp -<?HCT0Mbl, TTpn noncxe cJ,aaOBbIX pemeHnl! nor-
8 8 

nomeHII0 B COCTO!IHII!IX i;, I 
2 

ll F2 8 OITHCblBBJIOCb C IIOMOIIlbID ycpe1wel!Hb!X no j K03cp-
• ' • /13/ I . 

cj,nnnel!TOB nornomeHHH r I n r 8 , a B cocTOHHnn D 2 -xoacj,cj,nnneBTOM r 2 • non-
/30-32/ . 

Hbl8 C0'18HH!I o6pa30BBHIIH ITHOHOB CBH38Hbl C Koacpcj,nn1Iel!T8MII nornomeHIIH COOTBO•· 

meBHHMH: 

+ + 2 2 u (" d) + u (" ( pn )8 _) a ( 5n/2k: )( l - r 2 ) , 

" ( "+ ( pnl l + " ("opp l p 
2 [ 2 2 ] ("/2k) 9(1-, 1 )+ 120- r

8
) . 

Pas6neBII0 B0JIH'llIHbl C0'!8BIIH u("+pn)Ha 'l8CTII u("+(pn) l n c,("+(pn) ) • OTBe'laromlie 06-
8 p 

pa30BBHHIO M830HOB B peaKlllIII P + P ➔ "+ + P + D C s- II p -paaneTaMB, nepBOHBRanb-

/~/ + + 
Ho 6blno cnenaHo B cornacnu c , Ho saTeM OTHomeB1Ie u ( 17 ( pnl 

8 
l /u (17 pn l Bapblipo-

Banocb, '!T06b1 06ecne'lHTb CT8THCTH'l0CKII ·Hannyqmee onucaaue Bcex aa6nroAaeMbIX B0JIH'IHH. 
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IToncK q>a30BhIX pernennll rrponaaonnncsi Ha :aneKTpoHHO-C'leTHOll Marnnne OH.RH, ITapa

MeTpbt orrpenensinncb no MeTony HallM8Hbl11llX KBanpaTOB ,na ycnoBnSI MllHHMyMa B0Illl'lllHbl 

)( 2 -cyMMbl B3BernelIHbIX KBanpaTOB OTKIIOHeHnll 3KCIIepHM0HTBIIbHhlX 3H8'10Hllll OT p~cqeT-
2 /34/ 

HblX KpllBbIX, IToncK MllHllMYMOB q>yHKnnoHana )( ocymecTBIISIIICSI MeTonoM nnneapll38IlllH , 

4>a30Bbte. cnanrn BOIIH C f ~ 5 Y'lllTblBSIIHCb B onHOilllOHHOM rrpn6nn>KeHnn ( r 2 
D o,os; 

m(11°) D 135 M:aa), 

B peaynbTaTe 70 IIOllCKOB co cnyqallHblX HS'laIIbHhlX 3Ha'leHnll napaMeTpOB B rrpenenax 

1% ypoBHH anaqnMocTn 6hmo nallneno onno pernenne co ana,:ienneM )( 
2 = 36, 7 ( Ta6nnna 1, 

CTon6en I) rrpn 33 CTerreHHX CB06onbl, CpaBHenne Hal!neHHoro perneHHSI C perneHHHMH, rrony
/12/ /13/ 

qeHHblMll B H I IIOKa3ano, 'ITO OHO OIIHCbIBano 3KCIIepnMeHTanhHbl0 naHHble co 3H8-

'IHT8IIbHO 6onbrnell nocToBepnocTbIO, Ananor :aToro pemenn>I 6bm nonyqen TaK>Ke B
1351 

o o/36/ 
Pe3ynhTaTbt H3Mepennl! rrapaMeTpa A B nnTepaane yrnoB 54 -126 rro3Bonnnn 

cnenaTb Bb!60p · Me>KnY. pa3IIII'IHb!Mll BapnaHTBMII q>a30BOro anann3a pp -pacce>IHHH rrpn 

660 M:aa: OHH cornacoaam!Cb TOilbKO C yrnoaoll 3aBHCHMOCTbIO A (0). Bbl'IHCI10HHOH IIO q,a-

30Sb!M cnanraM pernennH, npnaenennoro B Ta6nnne 1 ( cTon6en 1). Pe3ynhTBTb1 · yTO'IHeHn>I 

:aToro pernenn>I c yqeToM naHHhIX o rrapaMeTpe A rrpnaeneHbI B cTon6nax 2 n 3 Ta6nnllhl !. 

nnH BblHCHeHlllI Toro, He cymecTByeT Illl npyroro perneHHH C HH3KllM 3HB'leHHeM 
2 

X 

oTnnqnoro OT perneHIIH, npnaenennoro B Ta6nnne 1, 6b1no rrpennpnHHTo nccnenoaanne nan-

6onee aepoHTHblX pemetmil, rronyqeHHblX B npyrnx pa6oTax. Anann3 IIOKa3an, 'ITO B HBCTOH

mee apeMH B6m13ll 660 M:aB HMeeTClI Illll11b onno ycTollq11soe pernenne, cTaTHCTll'leCKH ynoB-

11eTsop11TenbHO cornacyromeec>I c nMeromel!c>I nnq,opMannel! o pp -pacce>IHHH, CnenyeT oco-

60 rronqepKHYTb, 'ITO He ynaeTCH CTBTHCTll'leCKH HaneJKHo IIpencTaBHTb qepe3 q>a30Bbl8 cnBll• 

rn )lBHHbie 0 pp .,-paccemmn npH 660 M:as, ne Y'IHTbIBalI o6paaoaamrn Me30HOB B Ha'laIIh-

HbIX 
3

F -COCTOSl.lilHlX. 

XapaKTepUbIM caoi!cTsoM q,a3oaoro pernemrn nn>I pp -pacce>IHIIlI rrpn 657 M:aB lIB/llI-

eTClI TO, 'ITO 3Ha'leHHlI pea/lbHblX 'IBCTel! q>a30Sb!X cnsnros 3Toro perneHlllI MO>KHO II/laBUO 
/2/ 

CBlI38Tb, KaK 3TO IIOKa3aHO ua p11c, 1, C COOTB8TC'l'BYIOI1ll1Mll KpllBb!Mll YLAM -perneHIIlI , 

rrpencTaB/llIIOilll!Mll 3HepreTnqecxne 38BHCHMOCTII q>a30Bb!X cnanros pp-pacceHHHH B llHTep-
. /3/ 

sane 9, 7-345 M:as, n c q,a3osb1Mn cnanraMn perneHH>I 1 • 

III 

EcTeCTSeHHO rrpenIIO/IO>KllTb, 'ITO II/IBBHbie KpHBbie, CBH3blBBIOl11He q>a3oBoe perneHne 

rrpn 657 M:as c pern~HneM 1 HH>Ke 310 M:aa, B KaKol!-To Mepe OTpa>KaroT ocnosHbie oco6en-

HOCTH 3HepreTn'leCKoro rroaeneHHlI q>B30BbIX cnanroa Hll3KHX COCTOHHHl! pp -CHCTeMbl 

Me>Kny 310 n 660 Mas. B CSlI3ll C 3THM rrpencTaS/IH/IOCb HHTepeCHbIM IIOIIblTBTbCH nal!Tn ua-

6op tj,a30Sb!X. cnanros, KOTOpblH OIIIICb!Bll/1 6bt axcrrepnMeHTB/lbHbie naHHbte rrpn rrpoMe>KyTO'I

HOll :aneprnn. 

6 

f 

/ 

Ta6nnna 

PeanbHbte 'IBCTH q>a30BbiX cnanroB ( B rpanycax) ll K03q>q>~llll0HTbl rrornomeHHH Ilpll 

657 M:aa, B CK06Kax YK838Hbl 3HB'leHHH q>B30BblX C)lBHroB, Bbl'IHCII0HHble B 0/lHOIIHOHHOM 

npn6nn>KeHnn 

l 2 3 

8(1 Sol - 31,5:!.4,0 -32,0.:!:.5,5 -31,9.!,ll,l 
8(8 Pol - 52.:.10 -58, 7.:.8,4 -46,0.:!:.18,0 
8(ap t> -36,9.!,3,7 -34,l.:.4,3 -35,8!,5,7 -

. - .. 
8(ap2 l . 18,8.:.l,2 19,3!,3,4 IB,3!,3,3 

'• - -3,6!2,8 .. 2,8!,4,6 
I 

8( I\ l II, 7.:.2,2 8, 7.:.4, 9 7,5:!,6,9 
-

d(aF2 l -4,2.:.l,8 -5,Q~:,I,3 -3,6!,2,4 
8 -0,2.:.l,4 2,0!,l,9 l,6!,5,3 8( F8 l 

·a 
8( F

4 
l l,6!,0,7 . l,8.:.0,7 2,3.:.0,9 

,, (-2,81) -5,4.:.l,4 -5,7.:.l,7 
8 ( 

1
G

4 
l 7,9.!.0,7 6, 7.:.1,4 5,9.:.2,l 

8(
8

H
4 

l (l,29) 0,4.:.0,7 0,2.:.0,9 

r(
8

P0 >-0, 79.:!:.0,18 
r I 0,954.:.0,019 0,936!,0,022 r( 8p i•l,l0+0,.'.31 

I . -

r(
8

P2 i•0,90.!,0,17 

'• 0,668.:.0,038 0,678!,0,0.'.37 r< 1n
2 
i•0,66!,0,04 

8 . 

r( F 2 la0,89.!.0,07 

'a o, 781.:.0,020 0,795:!.0,020 r(
8

F
3 

i•0,67.!,0,ll 

2 36, 7 30,5 24,4 · X 

'IIICIIO TO'leK 45 49 49 
x" Ix 2 

I,II 0,90 o,ao 
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C 3TOII: ne/lb!O 6bl/18 Bh16paaa 3Heprmt 435 MsB, B61111311 KOTopoll: IIM0/IOCb aa11601Iblllee 

KO/IH'l0CTBO 3Kcnep11M0HT8/lbHOII: nmj,opMannn O PP -pacce,rnnn ( o( 0) ' p ( 0), D ( 90°)' 
0 0 0 0 +· + O ·. 

<::KP (60 ,· 90 ), C nn (60 , 90 ), o(rr pn), o(rr d), a (77 pp), "• ) • TToncK <J,aaoBhIX cna11-

roB npOH3BOllH/ICSI B 0611acTB 3Ha'ieanll: napaMeTpOB, onpe11em10Moll: 38BHCIIMOCTllMH p11c. 1. 

Onaa.KO H8'18/lbHhl0 orpaHll'l0HHll '111aroa' napaMeTpOB 6bl/IH Bht6paHhl llOCTSTO'IHO 601IblllHMH 

(20°), TSK 'ITO-npn OT~YTCTBHH <j,aaoaoro pemeHHll B pacc_MaTp11B80MOli 0611acTH MHHHMYM 

x 2 
Mor 6bITb, aoo6me ronopH, o6aapyJKeH B npyroll 0611acTn npocTpaac-~aa napaMeTpoa. 

Peay/lbTSTbl pacqeroa ·npencTSB/10Hbl B Ta611mre 2, CT0116en 1, II IIOK838Hhl Ha p11c. 1. Ha 

• pnc. 1 an_nHo, 'ITO aal!neHaoe .n.p11 435 Msa perneane xopomo cornacyeTcll c nnaBHbIM sHep

reTn'leCKHM noa~neaneM <j,aaoBhIX cnnaroa annoTb no 660 Msa, 

/37/ 
B nanbeel!meM Pocc II np. • 11aMep11nn B pp - pacceHa1111 npn 43o' Msa nom1p11aa-

n1110 n napaMeTpb1 -rpol!aoro pacceHHIIIT D , R A n A' B 06nacT11 yrnoB oT 30° no 

i 20° B c.n.M, Peay/lbTSTbl 3THX H3M0p8Hllli coana1IH C npencKS38HllllMH <P830£t)rO a~a/IHaa. 

Ha pnc. 2 IlOK838Hbl yrnoBbl0 38BHCHMOCTH napaMeTpOB Tpoll:aoro paccel!Hllll np11 435. Msn, 

Bbl'IIIC/10HHbl8 no <j,a30BblM cnanraM, npnaeneHHhlM B Ta6nnne 2, CT0116en 1, H 3KcnepHM8H-

/37 / · . 
TS/lbHbie 3Ha'leHHll , ·nonyqeHHhie nocne npoaeneHHll <J,aaonoro aaannaa. 

JV 

HoBbl0 naHHb!e O napaMeTpax Tpoll:noro paccel!HH npH 430 Msa 6bl/IH ncno/lb30B8Hbl 

Jl/lll Jl8/lbHell:111ero ·yTO'IH0HHll <j,aaOBblX C/lBHrOB pp -pacceHHHH. CpaBHHT81lbHO ·6011brnol! 061,-

eM 3KCnepnMeHT8/lbHOii 1rn<j,opMaUHH, l!IK/IIO'l0flHOII: B SHS/1113, noanonnn OTK838TbCll OT onnca-

HHH aeynpyrnx nponeccol!I npn noMomn ycpenaeHHbIX no Koa<j,(j,11nneHToB nor11omenHS1, n 

M830H006pa30BSHll8 B KSlKJlOM H3 HS'IS/lhflhlX pe30H8HCHhlX COCTOllHHli Y'IIITblB8/IOCb no-oT

nenbHOCTII, PeaynbT8Thl yTO'IH8BHll. np11nene!fhl B Ta6nnne 2, CT0/16en 2. B1,mo11HeHHbll! aaa-

nna noKaaan, 'ITO 11Me10mnecll np11 saeprnn OKO/IO 435 Msa /:taHHhie no PP -pacceHHHIO MOJK-

HO CTSTHCTH'l0CKH YllOB/10TBOpHT0/lbHO onncaTb C llOMOmbIO <j,eaoMeHonorn'leCKBX <j,aaOBblX 
I . 3 I 3 I . 

cnnnron So - 1 Po,1,2 -, D2 - F2,8,4 -, c, -COCTOllHHl! H napaMeTpOB CM8ll!HBSHHll t 2 

H , 4 • 06paaonaane. IlllOHOB npn 3TOll 3Heprnn, no-BHJlHMOMy, B OCHOBHOM npoHCXO/lHT H3 
3 I 

88'18/lbHh!X , po - H D2 -COCTOllHHll pp -CHCTeMbl, 

na11bHei!111ee yToqnenne <j,aaoBoro· pemeHHll npn 657 Msn 6bl110 nponeneao B CBll3H c 

. /38 39 40/ 
HOBh!MH H3MepeanllMH yr110Bb1X 38BHCHMOCTel! no11Hp11aan1111 

1 1 
H K03<j,(j,anneHT8 cna-

. . /40/ 
HOBOII: KOppe/lllUHII Cnn D ynpyrOM pp -paccel!HHH. 

8 peay/lbTST0 BhlilO.,;H0HBblX B ny6ae Ollh!TOB no llBOliHOMY paCC8llHHIO npOTOBOB CBO-
.. /38,39/ . . ' . 

60llHhlMII npoTOHSMH 61,ma H3Mepeaa ll01lllpH38UIISI npoTOHOB npu 667 Msn B 0611aCTH 

yrnon OT 4,4° no 48,2° B ·c.n.M. OnaonpeMeHHO 6bl/IO IlOK838HO, 'ITO 3H8'10HHll p (0) npu 

.635 M3B, H3MepellHhl0 paaee
111, llB/ISIIOTCSI 38HlllK0HHhIMH, B CBll3D C 3THM npelKHHe peayllb

TSTh! 6hl/ID nepeaopMDpOBSHbl. CooTB0TCTBYIOmeMy nepecqeTy nonnepr1111cb TSKJKe D3Mepea-
. . /8/ /11/ 

Hhl8 paaee 3H8'10HIISI napaMeTpOB D(O) H cnn (0) (aa HCK/IIO'l0HHeM 3H8'18HDll 

D (00°) II en~ (OOo)). 

8 

', 
l 
V' 

r 
! 

\ 
l 
·! 

I 
r 

ii n 

T a 6 11 n n a 2 

Pea/lbHbl8 'ISCTH <j,a30Bh!X CllBH.l'OB ( B rpanycax) H KOa<j,(j,11nneHTb! nornomeHnll 

np11 435 Msa 

r 2 

5( 
1
s 0 l -16,8!,6,4 -10,3!,3,2 

5(a Po l -17, 7;:3,1 -23,6.!,9,8 
5(8 pl ) -36,4;!:2,6 -29, 7;:3,I 

3 
5( p2 ) 17,2!,l,4 20,5!,2,2 

•2 - -1,8!,l,2 
I 

12,4!,0,8 l~,9!,0,7 5( D2 ) 

5 (8F2) 1,9 !,1,3 1,2:!:J.,2 

S(aFa) -0,4;!:l,8 -I,4;:0,9 

5(8 F4 ) 4,8;!:0,4 2,B;!:l,l 

'• - , -4,0;:0,5 

8(
1 c,) 2,3.!, 0,9 2,2!,0,6 

rC
8

P
0 

l • 0,52:!:,0,22 

r(
8

P 1 ) • 0,99.!0,12 

r I 0,990+0,003 -. 
a 

r( P2) •·l,09.!0,09 

'2 0,936±,0,007 ,< 10 2 > • 0,93!,0,0l 
a 

r( .F2 ) • 0,93,!0,07 
8 

r( Fa ) • l 03+0 08 
'a - ' - ' 
x2 32,2 45,2 

'lacno TO'l0K 40 70 

x2 lx 2 l,II 0,85 

9 
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Pe3ynhTaTb1 • yToq11e1111S1 <jlaaoaoro pewe1111S1 np11 657 M:rn c y'leToM nocne111111x 11a1111blX 

0 pp -pacc::eS1111111 ( Ta6nmxa 3, cTon6eu 1) noK83bIB8IOT, 'ITO xapaKTep sToro pewe1111S1 110 

M8l!S18TCSI, 8M8CT8 C T8M yTO'lll8111108 p8W8111!8 Cp8BIIHT8nbll0 nnOXO Onl!Cb!B88T 110Bbl8 AHll

llbl8 0 .!1onnp11aan1111 npQTOIIOB B o6naCTII ManbIX yrnoa (8 3118'18111!A P(0) B o6naCTII 

4,4° -s;_ 0 :. 27,9°11a10T BKnaA B x 2 
• paBJlblli 15). B UHTOli rnaae paccMaTpHBHIOTCSI s<ji-

<peKTbl, Y'l8T KOTOpbIX B paMKaX <jlaaoaoro a11anH38 npHBOAHT K nyqmeMy onHCHIIHIO A81111blX 

no paccen111110 a o6nacTI! Manhlx yrnoa. 

V 

31rnnepHM8IITbl no 11yKno11-11yKnOIIIIOMy pacceHIIIIIO B o6naCTH M8nbIX yrnoB AHIOT CBe

A811HH O <p830BbIX CABllrax BbICWIIX COCTOHlll!li CIICT8Mbl AByx 11yKnOIIOB, 8 np8AblAYWIIX Ba-
. /12 14 15 17 35/ 

·p11a11Tax <paaoaoro a11anuaa pp -paccen11HH a6n11a11 660 Msa ' ' ' ' <jlaaoable 

CABllrll BOnll C f > fmax Bbl'IIICnHnl!Cb B 0/lllOnl!OIIIIOM np116nmK8IIIIH, 0All8KO BKnHA B llyKnOll

llyKnOllll08 paccen1111e MOJK8T T8KlK8 ll8B8Tb II o6M811 p830;,811Cllb1MII CIICT8M8MII n110110B, np11-

'18M C yaenll'l811118M s11epr11H B3811MOll8liCTBll!I BKnan O/lll06030llllOro 06Me11a B BbICWll8 coc

TOHIIIIH pacTeT. 8 CB!l3ll C STIIM 11pe/lCT8Bn11eT. llllTepec 11apHllY C on11on11ollllbIM OOM8110M 

Y'l8CTb T8KJK8 11 OAII06030llllblli o6M811 B <pa30BOM a11an11ae llyKno11-11yKno1morQ pacc8Hllll!I 

a6n11311 660 Msa. 

C STOii uenbIO Clla'lana 6blnll onpen~ll811bl KOIICT811Tbl CB!l311 II M8CCbl 6030llOB, 06Mell 

KOTOpblMI! MO>K8T /l8B8Tb. BKnHA B NN .:.paccen1111e, 8 K8'18CTB8 8Kcnepl!M811TanbllOli. llll<pop-
.. MU 

M8Illlll 6bmll Hcnonb30B811bi <p830Bbl8 C/lBHrH NN -pacC8!1llH!I B H11Tepaan0 25-310 Msa 

(aa IICKnI0'!8ll118M <pa30Bb!X C/lBllrOB S -Bonll II napaMeTpa CM8WIIB81111SI fl . ) • IT011CK on-

TIIMHnbllb!X napaM8TpOB ocymecTBn!lnCH M8TO/lOM 1181!M811bWHX KBanpaTOB, 

B rnaa0 on11ca11b1 aeKOTOpb1e cnoco6b1 11a11oli ym_1Tap11aanun 6op11oacKHX napunanb110-

aon11oab1X aMnnnTyll n paan11q11b1e aapnallTbI onpenene11nS1 non10c11b1X napaMeTpoB, 'B cny'lae 

'18Tblpexnon10c11oll Monen11, Y'IHTblB8IOW8li OOM8ll CKHnSlpllb!M ( <7 ) , ncea11ocKan11pl1blM ( 17) 

ll AByMH B8KTOpllb!Mll ( fil ll p ) M830118Mll, 11a11ny'IWeMy onnca11n10 llyKno11-11yKno1111oro 

paCC8!1llllH COOTBP,TCTBYIOT cne11y10m11e 3ll8'18HHH napaM8TpOB: 

/ = 2,9 + 0,4, = (373 ~ 13) Msa, 
2 

(7 -

mu g 17 = 13,1 ·::!: 0,2, 

g 2 = 2, l + 0,5, .,, - I .,,I g.,, = 0,5 ::!:, 0,1, m.;, - (422 ::!: 18) Msa, 

2 
g = O, 1 + 0,3, 

p -
Ip I gp = ..:S,4 ::!:, 7,0 • mp = (800 + 120) Msa, 

3110preTH'18CKll8 38BIICIIMOCTll <pa30Bb!X CABllrOB ll8KOTOpblX COCTO!lllllli, BbI'IIICn8llHbl8 

BnnOTb no 8 H8prHll 660 M3B cornacno s.THM 3H8'18llll!IM napaM8Tpoa, nOK838llbl Ha pi!C, 3-6. 

HaliA8HHbl8 3118'18Hll!I nonIOCllb!X napaM8TpOB 6blnll ncnonh30B8Hbl npH npOB8A8Hllll <paaoaoro 

aHannaa pp -pacce,ia1111 npn 657 Mae c y'leToM· onHo6oaoHHoro 06M0na. 

10 

} 
I ~-

,,, 

npyrllt,,t a<p<p8KTOM, y'l8T KOTOporo MO>K8T CK838TbCH 118 onl!CallHII AHllllbIX no pp -

pacceS1lll!IO B o6naCTII, ManbIX yrnoa, SIBnSIIOTCH p0n!ITIIBIICTCKll8 nonpaBKII B KynoHOBCKOM 

/42/ 
pacceSIHHH 

B aaanna 6blno BKn10'10110 118 a11a'1011nA 11a6moAa8MbIX aen11'111n. P0aynhTHTbl paann'l-

llbIX aapHallTOB a11an113a npl!B8A8llbl B Ta6n11ne 3, 0603118'181111!1 OPE 11n11 OBE COOTB8T-

CTBYIOT 3A8Cb Bbl'll!Cne!IHIO 'P830BbIX 'CABllrOB C f > fmax B OllllOnHOIIIIOM llnH OAIIO 

603011110M np116nH>K8!1HH. Kyno!IOBCK08 paccen1111e Bbl'IHCnS1nOCb n1160 B 11epen!ITIIBIICTCKOM 

npn6nH>K811HII ( N RC ) 1 nn6o c Y'l8TOM pen!ITIIBHCTCKIIX nonpaBOK ( RC l · 

A11ann3 noK83bIB88T, 'ITO Y'l8T OAH0603011l!Oro o6M8118 B 11onon11e11ne K 011110nlio11110My 

np11ao11nT K nyqweMy on11ca11n10 s11:cn0pnM011TanbllbIX 11a1111b1X, ·oco6e11Ho ynyqmaeTcSI on11caHne 

AHllllbIX no non!lpnaann11 np0To11oa a· o6nacTn ManbIX• yrnoa (AnSI aapna11Ta OBE + NRC 

BKna11 B X 
2 

An!I BOCbMH 3ll8'18111!il, nonSip1!38llllll yM811bW88TCSI AO 7,4). CpaBH8HHe yrno

BblX. aaa11c11MOCT0li P ( 0) B o6naCTH ManbIX yrnoa, Bbl'IHCne1111b1x cornac110 aap11aHTaM 

OPE+ NRC H OBE + NRC • npoH3B8A8HO Ha p11c. 7, Y'leT pen!ITHBIICTCKIIX KynollOBCKIIX 

nonpaBOK, KHK BIIAHO ll3 Ta6nl!Ubl 3, 118 CllnbHO CK83bIB88TCSI na on11ca111111 IIM8IOW81\CH 8KC

n0p11M8!1T8nbHOli IIH<popM8llHII. 

0CHOB!lbl0 ~nbT8Tbl H BbIBO/lbl 

l. BbmOnHell <pa30Bblli aHan11a 8KCn8p11M8HT8nbHblX AHHllblX no pp -pacc8SIIIIIIO a6nH311 

/14/ · 
660 .Mas. Hall110n11oe <jla3oao0 p0w0H110 xopomo onHcblaano peaynhTHTbl onbITOB no· 11aMe-

p011u10 1111¢¢epe11u11anb!loro II nonHoro C8'18HHli pacceS1111111, non!lp11aan11n, napaMeTpoB Tpoli!loro 
. . 0 ,. ·'. 0 

pacce!llll!SI D(0) •. R(0) ·, A(90 ), KOs<p<pllUll811TOB cn_1111oaoll KOppenSIUIIII CKP (90 ), cnn(0) II 

non11b1X C8'18H11li pea11:u11A M0ao11006pa3oaa11n11, A11anor sToro <pa3oBoro pem0111111 6bm nonyq0n 

/35/ =-a • . . 
2. BKnIO'l81!ll8 B <pa30Bblli aHanll3 pe:;iynbTHTOB 113M8p8HIIA yrnoaoll 38BHC11MpCTI! napa-

. · • (0) /36/ · /17/ .. · . 
M8Tpa A noaaon11no noKa3aTb ,'ITO a np011nonoJKe111111 p0a0Hancnoro xapaKTepa 

. . /29/ /14/ . 
06paaoaan1111 ·n11011oa np11 660 Msa 11ali11ennoe a <jlaaoaoe pem~H110 nan11eTC!I en11ncT-

BeHHbIM . yCTOli'IIIBb!M p0men110M, CT8Tl!CTH'l8CKH ynoaneTBOpllT8nbllO cornacyIOWllMC!I C HM8IO-

melic!I a6nn::i11 660 Msa 1111<jlopMan11eli. o pp -paCC8Sll!HH, 

. /14/ 
3, XapaKTep11oll oco6e1111ocTb10 11all1101111oro pew0H1111 SIBl!nocb To, 'ITO 0110 Morno 

. . . . /1-4/ . 
6b!Tb. nnaBHO CB!l38HO C pemen11eM I npll SH0pr1111x HH>Ke 310 Msa, noK83b!B8SI T8M 

C8MblM; '!TO OCIIOBHbl8 CBOl!CTBH pp -B3aHMonelicTBHR 110 np0Tepneea10T cymecTB8HllbIX 

H3M8118HHli Ila npOTH>K8Hllll s110pr0T~'18CKOro lll!Tepeana 310-660 Msa. 

4, <l>aaOBbIA 8Han113 AHIIHb!X no 
/16/ 

pp -pacce11111110 oKono 435 Msa noKaaan , '!TO 

sTn naHHb!8 MO>KHO ynoan0Taop11TenbHO onncaTb npn noMomn p0menn11, cornacy10meroc11 c 

nnaBllbIM sHepr0TH'l8CKHM noa0n01111eM <jlaaoa1,1x cne11roa B HHT0paane 310-660 Msa. P0aynh-

II 



Ta6nn11a 3 

. <l>aaonwe pewenmr nmr paanH'IHblX napuanTon ananuaa ynpyroro • pp -paccesrnmr 

npa 657 Man 

BapuaHT 
OPE+ NRC OPE + RC OBE + NRC QBE + RC 

ananuaa 

2 II5,I 107,8 96,I 93,4 X 

,H 1s0 > -28,5;!,9,6 -.30,.3!,I0,7 -30,0!,I0,9 -32,2!,12,I_ 

8(ap o >' -.3.3,5;!,I4,0 -.'.36,2!,14,I -.37,2!,I5,7 -.'.37,6.!,I5,5 

8(3 pl) -28,5!,4,6 -.'.30,C>.:!:,5,0 -.'.30,5;!,5,.3 -.'.3I,6.!,5,8 
8 

8( p2) 26,I!,4,3 25,2!,4,0 25,6.!,4,I . 25,.'.3!4,2 

t2 -.'.3, 7!,2,8 -3,0!,.'.3;5 -2,6!,4,I -2,I!,5,4 

8( lll:i) 4,8!,4,2 4,5!,5,I 5,4!,5,0 4,9!,6,0 
8 

8( F
2

) -2,I!,I,8 -2,4!,2,0 -.'.3,5;!,2,6 -.'.3,5;!,2,7 
8 

IH F8 ) -I,2!,5,9 -0,9!,6,8 -0,7!,6,6 -0,6!,7,8 

- 8(3F4.) 4~8!,I,O 4,0!,0,9 .3,I!,I,I 2,5!,I,O 

t4 -5,I!,I,2 -5,C>.:!:,I,4 -4,9!,I,4 -4,8!,I,8 
l 

8( c. l. 4,9!,I,9 4,9!,2,2 5,4!,2,2 5,.3!,2,5 
8 

8( H4 ) -0,2!,I,2 -0,6!,I,6 -0, 6_:I ,5 -I,2!,I,8 

8(
3 a,> -2,4!,I,.3 -2,5!,I,3 -2,.3!,I,.'.3 -2,6!,I,.'.3 
8 0,8!,0,8 0,2!,0,9 0,6!,0,8 -0,I!,0,8 I')( ,H6) 

r( a Po l · 0,98!,0,21 0,90!,0,22 0;87!,0,2I 0,79!,0,I9 
8 

r( pl) r ,26.:0,21 I ,24;t0,28 I,2I!,0,.'.3I I,IS!,0,37 
8 

r( P 2 l 0,69;t0,I8 O, 74!,0,2I. 0,74!,0,23 0,79!,0,24 
, l 

r( D2) 0,66_:0,04 0,66 !,0,04 0,66!,0,04 0,66!,0,44 
8 0,97!,0,06 0,96!,,0,08 0,95!,0,07 0,95;!0,IO r( F 2 ) 

3 
r( F

3 
) 0,60!,0,08 0,62;t0,08 0,63.!.0,09 0,64!,0,08 

12 

/37/ 
T8Tbl uaMepeHHA napaMeTpon TpoAuoro paccesrHHH , nblllonueauwx nocne nponeneuusr 

/16/ . 
aonoro aaanaaa npa 435 MaB , oxaaanac& n xopoweM cornacaa c npencxaaaBBhIMH 

q,a
/16/ 

B 

yrnoBwMB 38BHCHMOC'l'HMH ua6monaeMhIX nenH'IHB, 
5;- <l>aaonb1A 'auanua ·aKcnepHM8BTBnbHOA HHq>OpMaUHH O pp -pacce11HHH n6nH3H 660 Man 

noanonlleT cnenaTb 38Knl0'18BH8, 'ITO Ha npoTH)K8BHB HBTepnaiia 310-660 Man cy11tecTneitay10 ponb 

n pp -B3BHMOJleAcTnnn nrpa10T- onnu n Te )Ke coCTOllBBll, BenH'IBBa q>aaonoro cnnara cnarneTBo-

ro s -COCTOllBHll xopowo nocnponanonHTCll npil noMOlllR pa3nO)K8HHll, nonyqeaaoro n npn6nH)Ke-

' · /43/ l aan aq,q,exTHBHOro pannyca • 3To, nni;,taMo, oauaqaeT, 'ITC nnnoTb no 660 Man noneneane S0 -

.4>aaonoro cnnura K8'18CTneaao MQ)K8T 6h1Tb onacan6 aa ocaone noTeanaanbBOA MO/lenn BYKnOHB 

C TB0pllb1M OTTanxnna1011tHM cepne'IHHKOM, Pac11tenne11ne q,aaonwx cnnnron TpnnneTBhlX l' - .... COCTOHHHA xapaKT0p!IO-llnll L • S -cnn, HnnlllOlllHXCll npn'IHHOA 3118'1HTenbBblX nonllpnaannoH-

HblX aq>q>eKTOn, 
6, HaAnell!lbl8 npn 657 Man 3!18'10HHll Koaq>q>nnueBTOn norno11tel!Hll CBH/l8T8nbcTnylOT 0 

TOM, 'ITO nponeccw o6paaonaHHll nuoaon npn STOA s11eprnB npoBCXO/lHT HHT8HCHnHee B 
1

D2 
8 8 H F - COCTOllHBllX, qeM ·n 6onee IIB3KHX p -COCTOllllBHX, Ilpn 435 Man M030II006paaona-

' · 3 l 
11ne, no-nBllHMOMY, nponcxonnT, n oc11onaoM, B3 HB'lanbHhIX Po-n D2 -COCTOll!IBA PP"' 

/18/ . CHCT8Mbf • C npyroA CTOPOllhl, uaneCTHO, 'ITC npn a11eprn11x oxono 1 ran pellKIXHH M030-

aoo6paaonal!Bll xopowo onnc1,rna10TCll nepnq,epn'leCKOi!: Monen&10 11eynpyrnx nponeccon
1441

• 

Bee 8TO, no-nH/lBMOMY, yKa3bIB88T Ha TO, 'ITC C ynennqeJIBeM aaeprnn 11ana1011tero npOTOBa 

llpoll0CCbl M030H006pa30nBHBll CM011{8IOTCll n nepnq>epH'18CKYIO o6naCTb1 rne Cylll8CTneHHylO 

pon& nrpa10T 11poneccw nnoa11oro 06Me11a, 

7. Peayn1>T8Tbl B3Mepe!lni!: napaMeTpon 
. /37/ 

pp -paccellHBll npa 430 Man n peayn&Ta-

. /39 40/ 
Tb! H3M0p8HHi!: nonllp)l38UHH ' 

/40/ 
H K08q>q>HUH0HT8 CDD n6nH3B 660 Man acnonb30na-

/ 18/ /39/ 
111,1 nnH nan1>11ei!:wero yTO'IH8HHll q,aaonwx peweaai!: 11pn 435 Man a 657 Man • 

s. MeTO)lOM H8HM0HbWHX KnanpaTOn H3 q,aaon1,1x cnnaron NN -paCC0llHHll n -Hl!Tepnane 
/41/ . /19/ 25-310 Man 011peneneaw napaMeTphl onao6oaoaaott o6Me!laoA Monena • 3aepreTH'le-

CKH8 38BHCHMOCTH q,aaonwx cnnuron, nw'lncneHHbl0 cornacao aai!:Jl8HHblM 3H8'18HHSIM 11apa-

MeTpoB, xaqecTneaao cornacy10TCH c peayn1>TaTaMH q,aaoBwx a11anaaon 

435 a 657 Man, 

pp-paccell!IHH npn 

9. Bwnonae11 q,aaonwa aaanaa naHHbIX no ynpyroMy pp -pacceSI!IHIO n6nuaH 660 Man 
· /20/ 

C yqeTOM Q)l!I06030Hl!OrO o6MeHa B penHTHnHCTCKHX xynononcKBX aq>q>eKTOn • Onnca11ae 

axcnepaMeHTBnbHhIX )l8HHblX ynyqwaeTCH, ecnH npn nw'IHcneaHH q>aaon1,1x cnnuron nbICWHX 

pp - CHCT8Mhl B no11onae11ue ii: O)ll!OIIHOHHOMy o6Meay y'l8CTb T8K)K8 o6Mel! ' 
COCTOSIHHi!: 
cxansrpahIM n nnyMll neKTopawMH MeaoaaMH, Y'leT onao6oao11aoro o6Meaa oco6eaao cy11tecT

neaea nnsr 011acaaHSI naaawx no 11onsrpuaB1IHH ·11poT0Hon B o6nacTH Manwx yrnoB, 

10. 3Kc11epaMeHTBnbH8SI HHq>OpMBllHSI 0 
pp-paccesraHH 116nuau 600 Man, HMBIOlllBHC.11 

n H8CTOlllll00 npeMH,. n 0611teM,JlOCT8TO'IH8 nHWb )lnll roro, 'IT06bl oueaHTb 3H8'10BUll peanb-

HblX qacTei!: q,aaonbIX cnnuron H Ko3q>q>HllH0HTOn 11orno11teHH.!I ocaonawx COCTOllHHi!: PP -CBC-
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T8MbI. Eonee ll8TSnbHbl8 CB8A8HHSI 0 XSpSKT8p8 pp -B3SHMOA8l!CTBHSI B o6naCTH 0llHHoqao-

ro o6pa3OBSHHSI naoH0B M0>KH0 ~onyqHTb nocne npoB8A8HHB nanbHel!max 8KCnepHM8HTSnbHbIX 

----HCCnenoBilHHl! •. 8 . CBSl3H C STHM peaynbTSTbl Bbin0nH8HH0r0 SHanH38 M0ryT 0KS38TbCSI nonea

Hb!MH. npH nnaHHp0BSHHH 6ynyll!HX 8KCn_epHM8HT0B. 

1.1, Cnel{yJOll!Hl! mar· B HSilpSBn8HHH _yToqaeHHSI cpS30BbIX CllBHr0B pp -paCC8SIHHSI npB 

860 Maa, oco6eHHO 6onee BbIC0KHX C0CT0SIHHll, no-BHAHM0My, IlOTpe6yeT, noMBM0 H0BbIX 

8KCnepHM8JITSnbHblX nccnenoBSHHl!, C 0AH0l! CT0p0HbI, BKn10qeHBB B cpa30Bblll aaamia 6onee 

:m:ina~il nacj,_opMauan _o aeynpyrnx npoueccax, c npyrol! - 6onee nocneuoBaTenbHoro yqeTa, 

aapsiny C 0/IH0llH0HHblM o6MeHOM, TSK>Ke o6M8HOB· peaoaaHCHbIMH llH0HHbIMH CHCT8MSMH. 
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Bb1e npH aHeprm1x ll0 345 Maa npe/lCTaBnBJOT YLAM -peweHne/2/ , BhIWe 
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Pnc, 2, YrnoBble aaBncnMoCTII napaMeTpoa TpoftHoro pacceHHIIB npn 435 Maa cornacHo 
Ha6opy cJ>a30BbIX CllBHr0B TaonHl{hl 2 ( CTon6en: 1.). 3HaqeHHe napaMeTpa D ( 900). 
0TM8'<8HHoe qepHhIM xpy>KKoM, Hcnonb3oBanocb npH npoBelleHHH cj)aaoaoro aHanHaa, 
OcTanbHbl8 axcnepHM8HTB.JlbHhl8 llBHHhle 0binlI nonyqeHbl nocne npoB81l8HIIH cj>aao-
Boro aHanHaa (pa6oTa /37/), 
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Hirnx. CnnOIIIHb!e KpHBbie Bbl'IHCneHbl no napaMeTpaM, npnBe)leHHb!M B TeKcTe. 

TonKHMn KpHBb!MH IlOK838H Kopn11op ornn6oK. TTpnBe)leHbl 3HaqeHHlI <j,aaOBb!X CJlBl!ron, 
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PHc. 7. YrnOBbl8 38BHCHM0CTH nom1pH38UHH npoT0H0B npH 657 Maa B oonaCTH ManhIX 
yrnoa anH paanHqffbIX BBPHBHT0B ~aaoBoro aaannaa. lllTpHXOBaH KpHBaH - Ba-
PHBHT OPE + NRC , cnnomHaH KpHBalI - BapHaHT OBE + NRC (Taonnna 3). 
3KcnepHM811TBnbllb18 AaHHbI8 H3 paOOTbi/39/. 
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