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J.iCUOlOo3084JIK8 CJIOlKJlHX smep B X&'lecTBe UOJISpa3aTopa ~ A.B:anJI3aTOpa B 9XCUapa

weHTax no ~ollBOt.Q' pacceS~J~.B:ID npOTOBOB Bblcoxoll eaepria ( E ::::_ 500 Mas), xoraa CTa

aosii'I'Cll TpyABO OT!lenrn. ynpyro p.aCC8liB.KH8 npOTOBH OT IIJIOTOIIOB, aCUHTaBIIIJIX caa6o 

aeynpyroe pacceliBae, cytllecTBeBBO orpaaa'lJlBaeT BaAeJOCiocn. aawepeaall nonllpa34lli.B: BTO

pa'IBbiX npOTOaos. Heonpelleneaaoc'l'b o6yeaoaneaa TaM, "lTO non~~p113AARK npOToBoa, pacceu

Bhlx C B030Y:lltA8BII8W .. 3:X0118lKAIIIJIX COCTOliB&ll aCUOIIb3Y8Wb1X liA8PX), BOOome rosop11, AOlllK

Ba 6bl'l'b OTlla"laa OT non~~paaan•• npOToaos s Aalj!paXUIIOilBOM pacceSIIDia, 

'IT06b1 o6ol1TB aTy TpyllBOC'I'b, Wbl ShiJionnn:s axcnepaweHT no naollaowy paccemnno 

npOTollos cso6oABhlwa npOTOBIUo<ll, xorAa yll&eTCll nerxo OTAen&'l'b ynpyroe pacceuHe OT 

aeynpyr11x nponeccoB. Cxewa axcnepiiM&IITa noiUI.aau 11a pac. 1. Bb1B8ne!111Hl1 aa Cllaxp~ 

lllllUIOTpO.II.II B8ROllllpa30BAIIBbll1 fiY"lOlt npOTOIIOB <l>oxyCIIpoB8liCll XB&JlPYUonLIIbiMII JI&H38MK 

• n&Aan u nOJIIIpH3&Top T 1 , npeACTABnliBmBII c o6oll 118UOJIII&Bihll1 l!CJIAXHM SOilOPOAOM 

IIBn&.IIAP AaaMeTpOM 5 CM a JUIK.BOJO 30 cw. B neBTpe noa~~paaaTopa aaepr11sr npOToaos 

p8BKB/18Cb (667±.5) Mas B Uy'I:OJ[ KM81I mBplllfY 1 CM II SbiCOTy 2 CM, 

Ynpyro pacceSIBBHe npOTO.Ilbl, KCJIYni&BIIbl& UOil yrnow e I • B8IUI"liiB8 J:OToporo 

sap&llpOB8llac& B npeAenax OT 1,9 AO 12,0°, Bbl,llenSUtKc& MarBIITOM H • ll&llee IIOII&Jl&llll 

118 TORKll DO.IUI9TRIIQB0Bblll aaanB38TOp T 2' nea~npanasr 8CBMM8Tpll.ll • ( e I • e 2) B p p- pac-

CSIIJIIIII Ha yron o·. -21° B T 2 113M8pB118Cb np11 DOMOUIII UOllllpiiMeTpa, COCTOmuer o 113 

llBYX nap conpBXe!IBhiX Tenecxonos (c'leT"lBJ:II 12-345 • 1'2'-3'4'5'), ycTaaaBII1!8aeMbiX 

noO'Iepenao cnpasa a cnesa OTHOCIITem.ao sTopa'laoro ny"Dta TaJ:, 'IT06bl OI!BOBpeweHBo 
-3 

Bblll&llSITb ynpyroe pp -pacceSI.BIIe B TenecaoM yrne 3·10 cTep&A. 

~1111 onpeneneaasr senK"lKBhl aaanaaipyJOmet cnoco6BOCTK aaanaaaTopa T2 6hlna OTil&lib

llo B3Mepeaa aCBMWeTpBst < (12°, 12°), OJ<aaasmaiiCsr pas.aoll 0,222 ±.0,011, KpoMe Toro, 

"lTOObl y'lecTb p831111"lae B SHeprBII M8>KllY D&pBH"" II BTOpLllol paCCSIIIIBHMII, B IIBT8pB8llQ 

OT 602 no 656 Mas 6wna H3Mepeaa saepreTB"lecJtall 3aSBCawocn. non~~pasauBa B ynpyroM 

x) 3TOT npouecc up• 660-725 Mas saMeTBO xonyp11pyeT c ynpyrBM pacceu11eM 
npOTOBOS naxe s o6nacTB yrnos, pacnono>Keaaoll aa>Ke nepsoro na$paxuaoaaoro MKHBM:y

/1,2/ 
""a • 
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pp -paCC&lllliK .Ba yrnN 12 K 21°, B 8TON 8JtCJlepBN8JITe KCJlOIIIo30BanC1l JIY'IOK DO~Illpaao

B&JillhlX DpOTOJtOB OT paCC&lllliii Ba 7° B . yrnepOAIION Dorulp113aTOpe • 3B&prKil DpOTOB- a 

8TON DY'flt8 N8BIUIACio C IIOMO~!D IIOim8T1148B.OBI>IX lj!IUibTpOB, YCT8BaBimBa811oli>IX B Jtoruoi

N&TOpe K
8

• 

ABAB.K3 acex peaym.TaTOB 113wepeoll IIOIUI31Ul, 'ITO aa DpOTilliCeo• pacCMATpaBae-

woA o6naCTJI aaeprd aoopacTAJI][e ROAliJlJI34li:O :a p p -pacceBDW aa yrrcw 12 a 21° 

MOlKQT 6h1Tb Dp8liCT8Bll91lO B ojlopwe 

P ( (J, E) • P ( (J, E')[ 1 - k (E'- E) 1 , 

rAe ( E' -667 Msa, P(12°, 687 Ms:a) • 0,006±.(),016i P (21°, 667 Msa) • 0,580±.0,046 

) -S -1 
• k •(2,44 ±.0,98 ·10 • Msa • HaiAelllll>le 31l4'l&DH uonapa3&llKa a yupyrow p p -pac-

cau•• DpR 66T Msa BN&CTe CO CT&TKCTK'l&CitKNK ODIKIIIUINK 113wepeoA llpKBeA&IIl>l B Ta6-

0 t • r pa.tt 
n.c. 

1,9 

2,1 

3,1 

4.5 

5,2 

7,0 

9,2 

12,0 

21,0 

Ta6l1Kil& 

3aa'l&HBII 110lll1Jlii3ADD :a p p -pacce!IHIDI upa 867 Ms:a 

(J • rpll.!{ p + ~p 
c.Jt.w. 

4,4 0,012 ±. 0,028 

4,9 0,051 ±. 0,024 

7,2 0,140 ±. 0,029 

10,4 0,242 ±. 0,028 

12,1 0 ,272 ±. 0,017 

16,8 0,857 ±. 0,019 

21,3 0,448 ±. 0,028 

27,9 0,506 ±. 0,016 

48,2 0,580 ±. 0,046 

JUIIl e. llpeADOliArall liiUle&, 'ITO c yaeml'leaaeM &llepro OT 685 AO 667 Ms:a ojlopwa Jtpa

:aoA, IIp&ACT&BillliDIIl&ll )TliOBYJO 3&BKCKNOCTJt DOll51pR3~ B p P -paCC9SIIIJIK0 OCTAeTCil 

IS/ 
aea3M&JIIIoll, whl JIPOIIOp~liK 1t saepro 667 Ms:a, aallAelllll>le :a upa 885 Ma:a 

31la'l&BR!I acaww&Tpaa :a pp -pacce!IBRK All!ll :rrno:a, 6010>11U1X 12°. BeD'lKKhl cOOTaeT-

CTBYJOIIlero HOPNJIPYJOIIlero MROliCKT&Dil • •oa~eiiTOa b h a uepaoll 'lacn p.a.sno•e-

RI!I f -1 
max 

u ( 0 ) P ( (J ) = sin (J cos 0 l: b 2D P 
2

• ( Cos 0 ) + [ u (0) P ( 0) 1 Int 
•=0 

6hllill O!Ip8ll9li8Jihl M8TOliON llaKN8JibJIIJIX ltB&IIpATOB. npa 8TON KCDOJIJo30BanJICb 3U'l8BRII 

/4/ 
AaojlcllepelllXIIaJD.JlbiX C&'l&lliA u(O) pp-paCC&IIIlKil, DpRB9li8Jtllhl8 B T86l!KJte 1 pa60Tbl a, 

/5/ 0 
Jtp0M9 TorO, KCDon&30B8JIKCb li8BKN9 pa60Thl Allll )TnOB (J > 5 • fipa KCJtJlJO'l&KKR 
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BI.JlUA KIITepojlepeiiiiiiOHHOrO 'IHeHa ( o (0) p (0) ] lnt 

ll<eHIISI ll)ISI AMDHSITy.ll QHOBOBCIOrO pacce11HBSI, 

6panKCb HepenKTHBBCTCIKe B~p&-

T111t11M uyTeM 6~no noJtaaauo, 'ITO Sl.llepHaSI 'IACTb 0 ( 0) p (0) 

CHW1lpOBAHA B~AllteHKeM: 

[o(or P(O)]N =sin 0 cosO [(0,46t_0,02)P0 (cos0)+(0,53+_0,04)P~(cos 0) 

+ ( 0, 36 ± 0,06 ) P 
4 

( Cos 0) + (0,17 ± 0,05 ) P 
0 

( Cos 0 ) + ( 0,11 ± 0,05) P 
8 

(•Cos 0) 
·26 2 

10 CM • 

( o (0) P(O)] N. no DOiliiHOMAM ne:>Ka.Hllpa 'lli9HA c Pa (CosO) 

CTAnO 8031\lO:>KHbiM 6narO.Il8pS1 BllHJ0'19HIIID B AHAHH3 ,llBH~X 0 DOB9.119HKH DOIISipB38IIHB B 

o6naCTK MBH~ yrnoa, rne OIUl 'IYBCTBHTellbHA )( B~COillll\l TpHnneTIIbiM COCTOSIHHSIM, 3TO 

CBil{eTellbCTByeT 0 TOM, 'ITO B llBHHOA o6naCTH aHepriiA 38M9TH~A Bli:J18)1 B DOIISipK38IIBID 

llAIOT COCTOSIJDISI C op6HTAHbH~M MOMeBTOM )10 f -5 BllHIO'IIITeJlbHO, 

3aa'19llllSI DOIISipH38DIIH DpH 667 Msa, HAIIJleiiR~e llHJI MAHblX yrnOB B HACTOlDllHX 

91lCDepHN9HTAX, a llJlSI 60JibWHX yrnoB - DyT9M ODilC8HHOll nepeHOpMilpOBilH npe>KJIHX 

peayllbTaToa, npxaeneu~ aa pKC, 2. B o6nacTB 60J1bmKx yrnoa paccemxsr HOBble asa'le-

161 17 I 
HBSI nongpKaan•• cornacyx>Tesr c .llaHH~ws BeTna a np. a TAI:>Ke JlocTa ; c npyroA cTOpo-

' 13~1 
Hbl, aJtCTpanOJIJIIlHH I aseprHK 635 Mas naeT aaa'leaxg, npea~waiOmBe HaAlleHHble a 

3TO paCXOlll)1eHBe B~3BAHO TeN, 'ITO DOJIS!pll3ADIIB DY'IIlA npOTOHOB, BCDOJ1b30BABHOro 

B pa60TAXIS,S/, 6&IHO OWll60 ... 0 npBDHCABO 3HA'I9HBe 0,58:t_0,08, OTB9'1AJOmee, B OCHOBHOM, 

nongp113allJIB lliiWAiliiBOHHO pacceSIHH~X npOTOHOB. B nellcTBBTeJlbHOCTB :>Ke, nonxpaaanasr 

aTOro DY'<KA 6wna N9RbW9 B3-3a HBHB'IHSI B H9N DpHM9CH DpOTOHOB, HCDbiTABWHX cna6o 

aeynpyroe pacceSIHBe. 

Hoawe aaa'leHKSI nonstpaaan•• P(O) BNeCTe CO C 3H8'1eRHSIMB llH¢¢8peRUK8JlbllbiX 

Ce'leBHA o(0) , DOIIBOrO Ce'I9JtBSI o t pp-B3AHM0)1eltCTBHSI, 8 TBK:>Ke DOIIRbiX C9'1eHBll 

ueynpyrax nponeccoa o ( "+ p u ) , o ( 11 +d) , o. (11° p p) npll 660 Mas, napaNeTpOB 
t t • 

TpOIIHoro paCCeiUIJISI D {90°) , R(O '), A(O) , K09ojJqllm.HeRTOB CDHHOBOA lloppeHJIIlBK 

) x) 
C kp (90°) a C 1111 (900 6~na nonsepruyT~ cjlaaoao...,- a~~anaay, Kpo.we Toro, B aaa-

nxa 6blnH BllHID'Ie~ 3B.a'leHKSI DOIISipH3AllRH p (0) • Jl KOS.p.jtlliU1911T8 CIBROBOJI KOppelUI-

IIHil C (0) , aaMepeJIJIWe aenasuo npx 680 Maa
11 1• Bcero ICnonb3oaanocb 74 3118'1e-

nn 
BHSI ua6niOnaeMbiX aenB'IHII. Hx napaMeTpB3ADBSI B nporpaMMa pac'leToa 6blna TAKilMB :>Ke, 

/9/ 
IAK H B • Ka~~: B pauee , npennonaranocb, 'ITO HNeeT MeCTO TOJlbtto peaoaaRCHoe o6paae>-

BARRe DHOHOB B BA'IAHbRbiX " 0,1_,2 -. -H 
8 
F 

2,8 
-COCTOSIHRSIX. 

x) 3ua'leRRSI o(O) , o , o (11 +pn) , o <y +d ), o (71°pp ) D (90", R(O) A(O) 
C kp (90") ll C 110 (9~ nplla.:.neubl ~ Ta6nane · 114 

'"Ha Rail'.neHRbiX paaee aaneual! D(O) 

II C Dll (0) B ODHCbiB89Mbll! 8HAHH3 6hlHR BII:HJO'IeHbl TOJlbllO 3Ha'leBHSI D (90°) B C DD (90°), 

TBI E81t OHH Be 3aBIICSIT OT pe3yllbT8TOB nepCBOpMHpOBitll B9HK'IRR DOIISipH3AIIHR B p p -p&C• 

C e ruiRil H DO/Ii!pii34Illlll ny'ltC8 npOTOHOB, HCDOJ1b30BABWRXCSI Dpll R3MepeHBB D(0) B C (0). 
Dll 
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AII41D13 DOJtaaan, 'ITO AABHYe o p p -pacceliiiODI a6mra• 680 Mea c xopomell .llo-

CTOB&pBOCTioiD (X 2/ X 2 = 1,13) Morrr oYTJo upencTaan:e.w Cll8ATJO~W •aoopou <llaaoBYX 

CllBBrOB B Jt08cpcjJBD B&JITOB nornomeHHH: 

lJ ( ts 0) --27 ,9;!:_11,3; 

8 ( 'P2)- 29,1;!:.5,4; 

8 ( 'I' 2) --8,8;!:.2,5; 

< • --5,5;!:.1,4; 

8 ( 'n,) -2,0;!:.1,4; 

r ( 1) • 0,9Q±0,28; 

I 
r ( D 

2 
) • 0,66;!:.0,04; 

8 ( 'P )--28,7+ 19,2; 
0 -

'2 -2,5;!:.4,0; 

lJ ( ";~.3;!:.6,2; 

8( 'G.)- 5,5;!:.2,3; 

8 ( lp )-28,&+4,5; 
I -

8( 
1
D ) - 8,2+4,8; 

2 -

li( ~F )• 3,~,4; 
• 

8( 'H.) ~.2;!:.1 ,0; 

a • 
8 ( H 

1
)• 1,0;!:.0,9 (a r~cax) • 

r ( 'P 
1

) • 1,26;!:.0,26; r ( 
1
P

2
)"(),68;t.0,20; 

r ( :\.
2
)• 0,96;!:.0,07; r ( 'F 

1
)-G,64;t0,12. 

"' /4,10,11,12/ 
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Pac. 1. CxeMa sJtcnepBMeHTa. L -JtBa.ll.pynOllbBNe IIHB3hl ; T 
1
, T 

2 
- nonliJlH3aTop 

• aBanaaaTop; M 1, M2_- MonTophl; K
1

, K
2

, K
3 

- xOliJIJIMaTOphl; 
H- MaraaT; 1-5 • 1' -o• -cnBHTBIIJIHiliiOBBNe C'leT'IBJtH. 
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0.6 
p 

a2·-

0.1 

0 

Pac. 2. 

I,Oo srr 60° 

Yrnosag aas•c•wocTJa nonsrp&aa.ua a yrrpyrou p p -pacceSlllBI apa 667 Mas. 
e - &llCTORlll.•e 9~CD9pKM9BThlt 0 - nepeHOpMip0BllBKbl9 JlABilblO W3 /S/. 

Cnnomaasr ~tp•aail anupOICIMJJpyeT sicnepaMeBTa.m.able 3Ba1!emur nOll.srp-.auaa 
8 COOTSeTCTB .. C p&3JlOlK8HB8M u(O) p (8) UO IIOJlBBOW.OW nalUBllp.O. lliTpB-

XOBb19 lUI-• aoJtA3bl&aXYr K.opan.op omw6ol[ anapoJCcaw.pyJOm.el .:p.-aeJt. 
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