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1. <PopMyllbl cP830BOf'O 8H811H38 

11 I 
npH cP830BOM 8H811H3e 9KCnepHMeHT81lbHbiX .naHHbiX H8MH HCil01lb30Ba11CSI 

cPOpM 811H3M H30TOilH'ieCKOf'O CUHH8 1 OCHOB8HHbiH H8 f'HUOTeae 0 38pSI,nOBOit He38BH

CHMOCTH s.nepHbiX CH1lo npH 9HeprHSIX ,...,300 MaB MO>KHO O>K~.U8Tb 38MeTHOI'O 

BKna.na B pacceSIHHe cocioSIHHi!. c op6HT81lbHbiMH MoMeHTaMH f> 1, s nepsyiO oqe

pe.nb c l = 2. EcnH npe.nnono>KHTb, 'iTO clJaaosble en sara HB11SIIOTCSI .a.eitcTBHTenb

HbiMH Be11R'iHH8MH 1 TO .UHcPcPepeHUH81lbHbie Ce'ieHHSI pacceHHHSI .1[ -Me30HOB H8 so-

12/ 
.nopo.ne 38UHCbiB8lOTCSI cne.nyiDlllHM 00p830M 

K2 r~l = r~.t <={. + (~tc.. 2 oc + ..t ~ .t o< ) eos~ + 
o(w .J 31 3-j 

'1(+.-.Tt:. + . 

+ { .2. -J,iJC ~ + 3 ~it..l J;!i } 9;. (CAs 'i) J} ~ j { -;JA.h .2 ~ + 

-t-(-ii.h-.2~1 + _i -4-iJr..-f«.H) CJ>s~ + {-.!l. -j,('~-t. ~ tJ;3 + 11 I 

+ 3 s.i.1t :t u;s-) S: (~~) ) 2 
-1- ~·n:tt 1){{;14h.~o<3~ - ~·h..t~t r · 

+ '3 eosf7 ( ;UJt,~ o;r - -;}<·h...t;;~ }j:t+ ; { ~·I'L .i~~- ~lt..tct9t+ 

r 3 f!AI!) ( !-i.~t.N;, - 1U.. D;J Jj'J. 

g J:;1 ( :.: ~'->$[- ::::= [ M.z c(3 + £ d-i.h.:'-c(1 + (fl. J<"lr..t. c(M + 

+ ~~f + i :J<"J/·«11 + Lt:X·~r.-t~4}CDs~ + (2~;,"~3 t 
+ 3 si-k. :/.~5" .. + ~ SilL-t ~J + 6 -j(."Jtflt;5") ~ { C!IJ.s~ J] Jl.. -f 

+ ~ [ uh.:_ot~ + iAAlo't +(xh~ot9f -t i.:J.t'IL~~J + 
121 

+ 2.>i~i,o<.tt t y u·h. ~ o<t.J)~s~ f ( 2.. -J.i~t-~ ;;J + 

+ 3 ;U'JLJ. ~fj f .4 -u·ki ~~~ -1- G -s--c·~t.: {s.) ~ r ~CJ-J j !_,. 
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+~ [( ''J~~H + 
5

'.f 7 "·"' -f5' z .... '?-J!J ·l•t.>-f) .f, ~f + 

J.J. SJ. J.~ ££'. ]f -1-J-.,~. ~ -r >-' -z ...,,._, -P 7...., .Lf -)o ~ ">f ."Y _/_{ {;,r ?f. if+ 

I B I -1-2' [~Hi) {; (J~ r ~. ~ f' -f:, G..,, J-1-r -.s-;,?; ~.J..f f -1-

.f-F~ ~ Jf. 1-f-?;) + g ~ ( EJ.)o J:' l-l,"f. b _ J.J~ /: -..,~ _ 

-sep~-.,-~ J' r IEJo?: .,_,."1--} + J'JD~ 11."1 -f}C~ "}f,"1-} J + 

~ffi l<'iJ) d; (·U_Pr".>'F E -E ';p r">f!f-/-Jt_, '1 ".>'F f + f~ ·i''.~ 6") f 

-1-t1 FfY:J (s";o'/'.,_'1! 7 -J-J-;or....,.~ -u>-.,v."'f ~ + 

· { [r s ';f!"?f-6-r!P i~>F -_,'-" ~ ..,_.,. ~ ... s~a-.. rr-) 4 fr.) f + 

+ hPJ'..,.,_,_/' -J.F.>or.,."f--fJJO~.,_,.,., ~ 1-ffJOl'lf.'Yf--1 ~ + 

0 {( '} ~ "'.>-f-l" -r~,v:'f--..r'_t, "¥."F'f+ 5~ ~.., -~} 4Wi1 f + 
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nonHhle ceqeHHB /rrocne HHTerpHpOB8HHB 1-3/ 38llHChlB8IDTCB B BHae: 

am1 ':.iT+ -MeaoHOE 

r~·k'l..~ + 

+.B~k..~r 
.iS"" 

ang :If -_M e30HOB 

+ ~ 1-r' J.t. •. :Z:~ + ., 
+ 

.t -s--.·~c. z. at,, f y -J-r'k z ~ 3 + 

141 

/5/ 

+ ) ;t,.•l.(. 'Z. rf + y -hit. 't { + b -.h#c. 'l /- J 
Jr tJ ':/· 

05oaHaqeHHB cpaaoBbiX caea:roe aaHbi B Ta5nHue 1. 

Ta5na:ua 1 

CocTOBHHe SYz. ~2_ ~/'Z. ~.V.r.. ~~-
T = 3/2 o(3 o(3;f p(33 ~3 ;;J 
T = 1/2 o<'1 ~1' ~~ t,3 O:r 

2. MeToa BbrqHcneHHB cpaaoebrx caBHroe H Hx owHOOK 

CornacHo MeTony HaHMeHbillHX KBaapaToe, HaxoaHncB TaKoA Ha6op cpaaoBhlX 

"' caBHrOB, KOTOpbiA ,naBan Ohl MHHHM8nbHOe 3HaqeHHe CYMM bl B3BeweHHbiX KBaapaTOB 

OTKnOHeHHA 

/1 :=. L (D; l"t - 6i.:;.t::cj,l 
. • C' ' l c.. i 

161 

rae 6{ &~t'Z. - aHcpcpepeHuHanhHbie H rronHbie ceqeHHB, BbiqHcneHHbie a:a cpaa c 

llOMOUlbiD cpopMyn /1-3/; 6
1
._. - COOTBeTCTBYIDlllHe 9KCrrepHMeHTanbHbie 3Haqe-
7'/ten 

HHB ceqeHHA; Ei - aKcrrepHMeHTanbHhle owH6KH B H3MepeHHbiX ceqeHHBX. 
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l Bee BbrqHcneHHH 6bmH CLJ:enaHbi c noMOIUbiO 6biCTpoLJ:e:il:cTByiOweil: cqeTHOil: 

sneKTpOHHO:il: MaWHHbl "CTpena "• 

4T06b! yMeHbWHTb BpeMHi He06XOLlHMOe LlJlH npoBeLl eHHH BbJqHcneHHH, HaXO}KLJ:a-

HHe MHimManbHoro aHaqeHHH .J}f npoBOLJ:Hnocb rpaLJ:HeHTHbiM cnoco6oM. MHHHManb-

HoMy 3HaqeHHIO .Ill:;: .Mh•ik COOTBeTCTByeT onpeLJ:eneHHaH TQqKa B rHnepnpo-

CTp8HCTBe cP830Bb!X CLl BHrOB. ¢yHKUHH ./J{ ~ ~LlJlH BCeX 3HaqeHHil: .111 > /l(A.t'~c.. 
o6paayiOT CHCTeMy rHnepnOBepxHOCTeil:, KOTOphle HBJlHIOTCH llOBepXHOCTHMH ypOBHH 

cKansrpHoro nonsr ./}( fo<} . QqeBHLlH01 qTo LlBHraacb no rpaLJ:HeHTy sToro nonsr, 

MO}KHO HaH6onee 6biCTpO npHLlTH B ToqKy MHHHMYMa. 8 COOTBeTCTBHH C 9THM 1 B 

HCXOLlHOH TOqKe rHnepnpoCTp8HCTBa ¢a30Bb!X CLlBHrOB OnpeLJ:eJISinOCb 3HaqeHHe .Af. 
H HOpM8Jlb K nmepnoBepXHOCTH .lil f;:; ~ B 9TOH ToqKe. 3aTeM BCe f 

¢aabr nonyqa.rur T8K09 llpHpameHHe 1 qT06bi llpOLlBHHYTbCSI B HanpaBneHHH 9TOil: 

HOpMaJlH llpHMepHO Ha OLlHH rpaLJ:yC. 8 HOBOil: TQqKe npOH3BOLlHJIOCb BbJqHcJieHHe 

.111 =./}(~ 
Mol< ..M1. 

1 H HOBOe 3HaqeHHe .Jt(:{ cpaBHHBanocb c HCXOLJ:HhlM. EcnH 6hlno 

1 TO LlBH}KeHHe BLlOJlb HaqaJlbHOro rpaLJ:HeHTa llOBTOpHJIOCb LlO 

Tex nop, noKa HOBoe aHaqeHHe JJ1 He OK83b!B8.110Cb 6onbwe npeLlbiLlywero. 

TorLJ:a B npeLJ:nocneLJ:Heil: TOqKe onpeLJ:ensrnocb HOBoe HanpaBneHHe rpaLJ:HeHTa, H 

LlBJlbHeii:wee LlBH}KeHHe npOHCXOLlHJlO BLlOJlb 9TOrO HanpaBJleHHH C npe:>KHHM I..I..Ulr'OM 0 

TaK LJ:enanocb LlO Tex nop, noKa nocne BbiqHcneHHH rpaLJ:HeHTa nepBbiH }Ke war He npH,_ 

BOLlHJl K yBeJIHqeHHIO ./J1 . B aTOM cnyqae aenHqHHa wara yMeHbwanacb BLJ:Boe, 

H LlaJlbWe BaCb XOLl Bb!qHCJ19HHil: llpOHCXOLlHJl aHaJIOrHqHQ npeLlhlLlYIUeMy. 3aTeM 

war yMeHbwancH ewe a LJ:Ba paaa H T.Ll. BbrqHcneHHH npeKpawanHcb, KOrLJ:a 

-4 
Tpe6yeMbi:il: war cocTaBJlHJl 2 rpaLJ:yca. 

nocne HaXO}KLJ:eHHH peweHHH ( ./11 .= ./J11Uc'1t. 

Paano}K eHHe cPYHKUHH }}( { c<1 , c(.z ... } B ToqKe 

) BbJqHCJlHJlHCb OWH6KH <Paa. 

./l{o B pHLl Te:il:nopa LJ:aeT: 

11< ~.Ill. -f ~ ~~ ll a(,- + 1 ~ ~ ::x~. 
( ( ~ 

~~ ,:) j· of:-. 171 

8 TQqK~ MHHHMyMa BTOpO:il: qJleH HcqeaaeT H 

Jl(- ftl W.ik ~ ~ ~ s~. 
( J 

J... ~'ZJW 
,1. ~o(t' '7~. 

T'Lle 

Sy 

L)ot. ~ct'. I 
' d 

• 

/8/ 

t 
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Bb!pa:>KeHHe /8/ onpe.nenSJeT rHrrep9nnHITCOH.U B TO'IKe MHHHMYM8 1 T.e. M8TpHU8 K09cP

cPHUH9HTOB (S lj > onpe.uenSJeT 'IYBCTBHTeJibHOCTb ./11_., K OTKnOH9HHSJM cP83 

OT OITTHManbHb!X 3Ha'leHHH. CooTBeTCTBeHHO '1.1leHbl oopaTHO~ M8TpHUbl < s,,;>:L.-
onpe.ne.11SJIOT OWHOKH cP83 (npH (. :::-i ) H CBSJ3b cP83 .upyr C .upyroM (npH 

t..' i= j )131. 

Ko9cPcPHUHeHTbl sy. MO:>KHO Bbl'IHC.11HTb Henocpe.ncTB9HHO H3 ct>opM)'11bl /8/, 

HO 9TO C.11HWKOM C.110:>KHOo HaMH HCIT0.1lb30B8.11CSJ npHOIIH:>KeHHbiH M eTO.U KOH9'1Hb!X paa

HOCTeH. JJ.ng onpe.ue.neHHSI '.uHarOH8.1lbHbiX 9.1leMeHTOB st'i. .U8B8nOCb ITpHparueHHe 

ctJaae o{{ paBHoe ..4 ~· , H onpe.ue.nSJJIOCb aHa'leHHe .J/1 • Tor.ua, cor.nacHo fBI_, 

5 .. == 
££ /9/ 

Bbi'IHc.neHHSJ npo.ue.nbiBa.nHCb KaK .u.nSJ no.no:>KHT9.1lbHbrx, TaK H .u.nSJ oTpHuaTe.nbHbiX 

npHpameHHH ct>aabi oC· 
{ 

, peay.nbTaT 

npH H8XO:>K.[leHHH H9.UH8rOH8.1lbHb!X 9.1leM9HTOB npHp8W9HH9 IT0.11Y'I8.11H 009 cP83blo 

EpanHCb see soaMO:>KHble aHaKH npHpaweHHH H peay.nbTaT ycpe.nHSJncSJ. Ec.nH oooaHa

'IHTb B9.11H'IHHbl JU COOTB9TCTB9HHO B03MO:>KHb!M KOMOHH8UHSIM 3H8KOB npHpawe-

HHH (+ + -- +- -+) K8K Jlt /1, /1, A, 
) ..1 J ++ .J .//,{ __ J /f.lf+- J .II{_+) 

H 

TO HMeeM: 

Jk;; )A lwi'~t. = s {i ( tlll(;)l + ~j' (LJ~).f. r ~ 5,;/ ( IJD(I )·(/J ~) 
.Ill __ - Jlt iA1 i" sa f£jp( ( J 2 -~- ~l f(J ~) 2 

+ ..t s fl. {-tl "")-r-~a;,) 
)I~-- ./l( ~ .. = ~·l { ~..({)2. + ~j (- .oo~;)2 + ~ s ij (LJDf,){-L)J~) 
}t(_ t- /t{'-i'-. s,i fll"';.)2 --1- S;i(aoe,)~ -~-~ si;. (-ac~,jc(L)o<,;) 

•• 

/10/ 

Bbi'IHTaSJ Ha cyMM hi rrepBbiX .usyx paseHCTB /10/ Tp eTbe H 'leTsepToe no.nyqa-

eM /!) o/. ::. 
' 

S .. v 
Bo acex cnyqagx npHpaweHHe .A o( 

I 111 

COCT8BJ1SI.110 1 O • 
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3, cPa30BblH 8H811H3 C yqeTOM s H p- B011H ( s ll.Ha11H3) 

npH npOB9.ll9HHH cP830BOrO 8H811H38 .llllSI K8}K.llOrO 3HaqeHHSI 9HeprHH £-Me-

30HOB HCn01lb30B8110Cb 25 9KcnepHM9HT81lbHhlX ToqeK: BOC9Mb llHcPcP9P9HUH81lbHhlX 

. ~f 
ceqeHHA ynpyroro pacceSIHHSI J( -Me30HOB Ha npoToHax, ceMb llHcPc!:>epeHuHallbHhlx 

ceqeHHA ynpyroro pacces:~HHSI !/t--M930HOB1 BOC9Mb .llHcpcpepeHUH81lbHblX ceqeHHH 

06MeHHOro p8CC9SIHHSI 5[ --Me30HOB Ha BO.ll0PO.ll9 H n011Hbie ceqeHHSI pacceSIHHSI 

!fl. +H n--Me30HOB Ha BO.llOpO.lle. 

•• 
BenHqHHhi .llHcPcPepeHuHallbHhiX ceqeHHii ynpyroro pacces:~HHSI .:Jl tMe30HOB Ha 

xr 
BO.llOpO.lle H n011HhlX ceqeHHH B38HMO.lleil:CTBHSI (. -M e30HOB C BO.llOPO.llOM, a TaK-

}Ke HaqanbHbie 3HaqeHHSI cP830BbiX C.ll BHrOB .llllSI COCTOSIHHH C 

14 5 6 71 
T = 312 6binH B3 SIT hi 

H3 pa6oT MyXRHa H .op. • ' ' 

.URcPcP9peHUH81lbHbie ceqeHHSI p8CC6!SIHHSI 7f-t e30HOB Ha BO.llOPO.lle npH 9H ep-

rHH 333 Maa onpe.oens:~nHCb nyTeM HHTepnons:~uHH .oaHHhiX pa6oT MyxHHa, 03epoaa, 

161 lSI . 
noHTeKOpBO H rpHrOpbeBa, MHTHHa • Pe3y1lbT8Tbl cP830BOro 8H811H3a npH 

aHeprHH 333 M9B a CBS13H c 9THM He1lb3SI cqHTaTb nonHOCTbiO He3aBHCHM hiMH, 

Yfcxo.oHhie 3HaqeHHSI ct>a30BhiX c.o BHroa .ons:~ cocToSIHHA c T = 112 nonyqanHm. 

191 
c noMOlllbiO rpac!:>HqecKoro MeTana AwKHHa • 3ToT MeTO.ll .oaeT .oaa B03MO}KHhiX 

Ha6opa C.llBHrOB laapHaHThl 1,3 T861lHUbl 2-61 o HapSIJJ.Y C HHMH 1 B KaqecTBe HCXO.ll

HhlX HCn01lb30B81lHCb .llB8 Ha6opa cP83 nplil K8}K.llOH 9HeprHH 1 OT11HqaiOUlHeCSI OT no-

nyqeHHblX rpacPHqeCKHM MeTO.llOM npOTHBOnOllO}KHblM 3H8KOM cP83bl 

2,41, H .uaa Ha6opa c oTpHuaTenbHhiMH ct>a30BhiMH C.llBHraMH P-
o(1 lsapHaHThi 

B011H c T =1 12 

laapHaHThi 6,7 I. TaKHe Ha6opbi .ooll}KHhi 6bl11H nyqwe cornacoBhiBaTbCSI c HeKoTophr-

110/ 
MH .ll8HHblMH no cPOTOpO)K.ll9HHI0 

noMHMO .ll8HHh!X 
Ill 

pa6oThi , 6hmH T8K)Ke o6pa6oTaHhl .oaHHhle npH aHeprHH 

220 Mas, nonyqeHHbie 
Ill I 

AWKHHhiM H .op. • 

HaqanbHhiE' 3HaqeHHSI ct>a30BhiX C.llBHros H 3HaqeHHSI Hx, Hail:.oeHHhie a pe3ynb

TaTe BhiqHcneHHA, npHBe.oeHhi B Ta6nHuax ~-6. 

Vf3 T8611HU 2-6 BH.llHO, qTo HMeeTCSI TOllbKO .llB8 ycTOi%qHBhiX B8pH8HT8 pewe

HHSI1 KOTOpbie Ha611IO.ll8IOTCSI npH BCeX 9HeprHSIXo 8 K8}K.llOM H3 9THX B8pH8HTOB O.llHH 

H Te }Ke cP830Bbie C.llBHrH npH pa3Hh!X 9HeprHSIX He CHllbHO OT11HqaiOTCSI .opyr OT 

., I!" 
.opyra. 3To peweHHSI .. Q H ,. 0 • 0cT!3.1lbHhie sapHaHThi nH6o cosna.oaiOT c 

\ 

• 
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ynOMSIHYTb!MH Bb!We peweHHSIMH 1 JIHOO .ZJ:aiOT 3Ha'leHHSI cP830Bb!X C.ZJ:BH!"OB 1 HaOJIIO.ZJ:ae

Mb!e nHwb npH HeKOTOpbiX aHeprHSIX IHanpHMep, BapHaHT 4 npH sHeprHSIX 240 H 

270 M a a/. no-BH.ZJ:HMOMy, sTH nocne.n:HHe peweHBSI CBSI3aHbi c MaTeMaTH'IecKoii: 

CTOpOHOii: aa.n:a'IH 1 a He C cPH3H'IeCKOii:1 To-eCTb SIBJISIIOTCSI cnyqaii:Hb!MH. 

,, 
VIa peweHHA ff a H ,, p~ " 

b TOJlbKO peweHHe ,, a .ZJ:OCTaTO'IHO XOpOWO 

OllHCbiBaeT SKCnepHM eHTSJibHbie .ZJ: aHHbieo .[leii:CTBHTeJibH01 O:>KH.ZJ:SeMOe 3HS'IeHBe .JU 
npB S P-aHanBse paBHo 19 {25 sKcnepHMeHTanbHbiX TO'IeK MBHyc 6 Q:>aaoBbiX 

c.n:aHroa 1• B cnyqae~peweHHSI !J" aHa'leHHe JU no'ITH npB acex sHeprHSIX 'I ,, 

""30 B T a A~ paBHa --5%1121. HMeeT BeJIH'IHHY • epOS!THOCTb nony'IH b TaKOe Ha'leHHe Jn ·- . 

npH SHeprHH 307 MaB 3Ha'leHBe .ZJ:JISI pew eHHSI , &" 
71. BepoS!THOCTb Ha6niO.n:aTb TaKoe sHa.'leHHe JJ1 npe.11e6pe:>KHMO Mana: B To :>Ke ,, 
BpeMSI 3Ha'leHHSI JZ( , nonyqaeMbie a pewen:BH ,a .J xopowo cornacyiOTCSI c 

O:>KH.ZJ:aeMb!MH 3Ha'leHHSIMHo 

YrnoBb!e pacnpe.n:eneHHSI .J[ :Me30HOB H r-KBaHTOB npH ynpyroM H o6-

~ Aq 
MeHHOM pacceSIHHH 1 Bbi'IHCJieHHbie H3 '+' aaOBbiX C.ZJ:BH!"OB peweHHSI ft....., 1 llOK83aHbi 

Ha pHC. 1 - 4. 
(I . 

Hy:>KHo eme oTMeTHTb o.n:Hy oco6eHHOCTb B peweHHH , 6 , a HMeHHo, 'ITo 

3HaKH Q:>aa o(, H o(,
1 

npH nepexo.n:e OT sHeprBH 240 Msa K sHeprHH 270 Msa 

MeHSIIOTCSI Ha npoTHBonono:>KHbre. Ka:>KeTCSI Mano aepoS!THbiM, 'ITO Q:>a3a o(l , BMero

waSI llOJIO:>KHTeJibHbiA 3H8K npH MaJibiX SHep!"HSIX, MeHSieT ero .ZJ:Ba:>K.ZJ:bl B 06naCTB 

9HeprHii: Me:>K.n:y 150 Maa H 270 Msa • .[lononHHTenbHbiM KpHTepHeM, noaaonSIIOWHM 

C.ZJ: eJISTb Bbi60p M e:>K.n:y p831IH'IHbi MH pew eHBSIMH1 SIBJISIIOTC Sl peaynbTSTbl OilbiTOB no 

H3y'leHHIO llOJIS!pH38UHH npOTOHOB OT.ZJ:a'IH npH B38HMO.n:eHCTBHH .1f -Me30HOB C 

/13/ ~-
Bo.n:opo.n:oM. 3TH onbiTbi 6bmH c.n: enaHbi AwKHHbiM H .n:p. npH SHeprHH Jf-

/14/ (r ' . . .I 
MesoHoB 223 Msa; BacBneBCKhM H BHWHSIKOBbiM npe.n:aapHTellbHbie .n:aHHbie/ 

npH SHeprBH :Jr :Me30HOB 300 Msa. VIs STHX OnbiTOB cne.n:yeT, 'ITO pellleHBe a II ,, 
SIBJISieTCSI 6onee BepO~THbiMo 

' Bee CK83aHHOe Bb!We ll03BOJISieT c.n:enaTb Bb!BO.ZJ: 0 TOM 1 '11'0 C 60JibWeA Be-

pOS!THOCTbiO pacCeSIHBe ~ -M e30HOB Ha 

.1"1" 30HaHCHOii:* OilHCb!BaeTCSI peweHHeM n\.4 

npOTOHaX B OOJiaCTH SHeprHA Bb!We *pe-

• MaTpHUbl owH60K .n:nSI sToro peweHHSI /"\, 
npHBt:o.ZJ:eHbl B Ta6JIHUaX 7-11. 0wH6KH Q:>aa peweHHSI 

11
"'-A- 1 KOTOpbre npHBO.ZJ:SITCSI 

B Ta6JIHU8X 2-6, eCTb .ZJ:Ha!"OH81lbHble SJieMeHTbl COOTBeTCTBYIOIUHX MaTpHUo 
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<:Pa30Bbie cnBHf'H B cocTOSIHHSIX c H3oTorrHt:£ecKHM crriiHOM T =312, naaaeMbie 

peweHHeM 

" 
Q fl 

SKCrrepHMeHTOB C 

, rP8KTHt:£eCKH He OT.nHt:£8IDTCSl OT Tex, KOTOphle nonyqaiDTCSl 83 

:JC "':M 830HI1'1 H 
17 I. 

0 cP830Bb!X cnBHf'8X B COCTOSlHHSlX C H30TOI1Ht:£eCKHM CITHHOM T = 1 1']. MO)KHO 

cKa3aTb cnenyrowee • · 4>a3a $ -coCTOSlHHSl ITO.TIO)KHTe.TibHa, 3aBHCHMOCTb BenH"'HHb! 

9TOH ctJa3bi oT HMnynbca noKa3aHa Ha pRe. 5. BHnHo, qTo noBeneHHe ctJa3bi 0( 
1 

C TO"!HOCTbiD no OWH60K B onpeneneHHH ee BenH"!HHhl He npOTHBOpB"!HT TOH .TIHHei!:-

HOH 38BHCHMOCTH 1 KOT0p8Sl Ha6nronaeTCSl I1pH M8.Tlb!X 9H,~pf'HSlX ( '¥ 1 = ~9"7) 1 

0 cP830BOM CnBHf'B o(1f MO)KHO CK838Tb, "'TO ero Be.TIH'IHH8 JJB npeBb!W8eT 

0 10 , 3HaK 9TOH ciJa3bl 1 no-aHnHMOMy, nono:>KHTe.TibHblHo 

¢838 e>f13 , K8K BHnHO H3 Ta6nHU 2-6, Mana ITO a6CO.TIIDTHOH BB.TlHt:{RHe 

/1°-5° I. no-aHnHMOMy, 3H8K y Hee OTpHU8TB.TlbHbiH. 3necb Hy)KHO 38MBTHTb, "'TO 

115 16 171 u 

C0f'.Tl8CHO TeopHH LJ:y ' ' , ciJa:3a o(/2. nO.TI)KH8 6b!Tb OTpHU8TB.TlbHOH H 

npHMBpHO p8BH8 ciJa3e a(11 , C TOt:{HOCTbiD no OWH60K rP830Bbl8 cnBHf'H pewe-

HHSl , a,v 
ynoB.neTBOpSliDT 9TOMy yC.TIOBHID, 

1181 u 

B ony6nHKOB8HHOH pa6oTe 4Hy H noMOH8 npHBOnHTCSl ¢a30Bb!H 8H811H3 

naHHbiX AwKRHa H np. H HSLUHX npenaapHTenbHbiX naHHbiX npH 307 Mas. BaHnY ~ 

TOf'O, "'TO peWeHHe, KOTOpoe OHH C"!HT8IDT H8H6onee nOCTOBBpHbiM, He COBrranaeT 

c HaLUHM perueHHeM ua..'1 , 6bi.TIH npoaeneHbi nononHHTenbHbie BbJ"'HcneHRSI, OpH 

9THX pacqeTaX B Ka"!eCTBe HCXOnHb!X 6panHCb cP83bl peWBHHSl 1 naB88MOf'O LJ:Hy H 

noMOHOM. Opu Bcex 9HeprHSIX {KpOMe 240) OHM npHBB.TIH K peweHHID 
, II 

,o . 

npH 9Hepf'!HIX 307 H 333 M9B HMeiDT 38MBTHyiO BB.TIH"'HHY CB'IE'HIHI HeynpyrHX 

npoueCCOB, no3TOMy cP83b! paCC8SlHHSI, CTporo f'OBOpSI 1 y)Ke HBJ!b3Sl C'IHTaTb neif-

CTBHTenbHb!MH "'HC.TlaMH, B o6weM BHne nHcPcPepeHUHanbHbiB CB'lE'HlHl nllll pacceg-

HHSl !li:. -Me30HOB H8 HyK.TIOHaX B COCTOSIHHH C orrpene.TieHHbiM H30TOTIH'IBCKllM 

CITHHOM MoryT 6biTb 38I1HC8Hbl C.TienyiDlllHM o6pa30M: 

~'!) == lef. 
'Ji +....1[+ 

ae -./l..ik!. 9(eA~);~ If 
e t=tJ 

ee 
.tile CJ;{ (~iJ) ;:z 

,, 112 I 

rne K:- HMITy.TlbC 1t. -M e30H8 B CHCTeMe ueHTpa Mace, a Q(' H ee onpe-

ne.TISIIDTCSl BblpS)KeHHSlMH 

~ 

r 
I 

' 
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HamPIHe MHHMOH 'laCTH y <Paabr npHSO.UHT K 

Aiot. 
BHLl8 e e fiOSIS1ISIIOTCSI Sbipa:>KeHHSI SHLl8 

-{tt ~:!.) 
1131 

• 

TOMy1 'ITO S 1131 BM9CTO Sbipa:>KeHHil 

ftee:U<ife • rue "e H o(e 
.uel!:cTBHTenbHbie 'IHCna. Mcnonbayg nony'leHHbie aKcnepHMeHTanbHO ceqeHHSI Heynpy-

1191 
J'HX npoueCCOS 1 MO:>KHO Ha OCHOS8HHH OOWeA KS8HToso-MexaHH'I9CKOH TeopHH 

1201 A 
Heynpyroro pacceSIHHSI oue~HTb senH'IHHy ~t • 0K83b1S89TCSI 1 'ITO .ua:H<e npH 

9HeprHH 333 Mas Ll1ISI 1110001'0 COCTOSIHHSI S91IH'IHH8 Jle OT1IH'I89TCSI OT 9LlHHHUbl 

He 0011ee1 '19M Ha 12-31% 1 'ITO COOTSeTcTsyeT S91IH'IHHe MHHMOil '18CTH He 001199 

0,5° • M anoe OT1IH'IHe .Je OT 9.UHHHUbi npHSOLlHT K TOMy1 'ITO M8KCHM81IbHOe 

B03MO)KHOe H3M9H9HH9 <t>aa, CSSI38HH09 C 

CLleJI8HHbiM 0U9HK8M 1 He oy.ueT npeSbiW8Tb 

yqeToM HeynpyrHx npoueccoa, cornacHo 

0 
,v 1±.3 I, T.e. He npesblwaeT TO'IHOCTH 

onpe.ueneHHSI <Paa. TaKHM oopaaoM, snnoTb LlO 9HeprHA: 330 Mas <PaaOBbiil aHanua, 

c.uenaHHbii!: B npe.unOJIO:lK 9HHH 1 'ITO <t>aa bl - Ll eilCTSHT91IbHbi9 'IHC1181 SIB1ISI9TCSI 1 no

BHLlHMOMy1 LlOCTaTO'IHO XOpOWHM npH01IH:>K9HHeM. 

4, <t>aaOBbiH 8H81IH3 C yqeTOM s 1 
p H ~- sonH I S.,Q~-aHanHal 

npH 9Hepi'HSIX ""300 Mas MO:>KBO O:lKH.UaTb aaMEn'HhlA: 

BKJ18Ll ~ -so1IH ( e = 2) S paCC9SIHHe. 

B ceSiaB c sTHM .unSI scex sHeprHi!: '7L -M eaoHoa Dbi1I c.u enaH <PaaoabiA' 

8H81IH3 C yqeTOM ~ - aonH. B Ka'lecTse HCXOLlHbiX <Paa P-sonH npH ,, 
5 f")J-aHa1IH3e HCfi01Ib30B81IHCb <t>aabi pew eHHil a H 

II II 
D '' f7 1 nony'leHHbie npH 

S 
•. 

p- 8H81IH390 i-1CXOLlHbie 3H8'19HHSI <Pa30SbiX CLlSHT'OS ~ -so1IH S COCTOSIHHSIX 

c T == 3/2, a cooTseTcTSHH c peaynbTaTaMH, nony'leHHbiMH a aKcnepHMeHTax c 

.Jt''t.MeaoHaMH/7/, Obi1IH npHHSITbl paSHbiMH: o;3 = 6° H f.r=- 6°. AoconroT-

Hbie 3H8'19HHSI H8'181IbHbiX !Pa30SbiX CLlBHJ'OS ~ -a01IH B COCTOSIHHSIX C H30TOnH-

qecKHM cnHHOM T =1 12 no aoconiOTHOil senH'IHHe Obi1IH saSITbi p asHbiMH 8°. 3HaKH 

y 9TH X ¢aaOSbiX c.u SHros opanHcb so acex soaMo:lKHbiX KOM OHHaUH SIX, TO ecTb /--/ 
~ 

1++1, 1-+1, 1+-1. TaKRM oopaaoM, .unSI Ka:H<.uoA: SHeprHH nonyqanocb soceMb aapH-



' ~ " 

a," , H '19Tbipe LlJISI pellle-8HTOS H8'18nbHbiX 3H8'19HHA <Paa: '19Tbipe .llnSI pellleHHSI 

HHSI 
It 

g (I 
B peaynbTaTe npose.neHHbiX Sbi'IHcneHHA HCXO.llHbie sapHaHTbi 1 oTnH'ISIOIUHecSI 

TOnbKO 3H8K8MH tP83 o;J H f.,~ , DpHsenH K O.llHOMy H TOMy :>Ke pellleHHI00 

.llpyrHMH cnosaMH 1 6binO nony'leHO DO .llS8 OKOH'ISTenbHbiX sapH8HT8 pellleHHSI: 

" ~~ 
O.llHO .llnSI HCXO.llHOrO pelll 9HH Sl 11 Q. H .npyroe .llnSI pelll 9HHSI (f 0 • 3H8'19HHSI 

a , I'' tP830SbiX C.llSHros. COOTS9TCTSYIOIUH9 pellleHHSIM , H 1 npHS9.ll9Hbl S .. , t 
Ta6nHuax 12 H 

Q. " H HHe 1, :.S~A 

13. 3TH .llS8 sapH8HT8 

pellleHHe tt C ;P;o 
,,. 

pelll9HHit H83biS8IOTCSI S .ll8nbH9Hlll9M pellle-

(I 

.lln Sl 9HeprHH 333 Mas s pellleHHH ,, Q. nony'IHnocb TpH paanH'IHbiX sapHaHTa 

peweHHSio .llsa H3 HHX DpHSe.neHbl B Ta6nHue 12. 3TH pellleHHSI .ll8IOT 3H8'19HHSI <Paao-

~ 
F 
;._ 

\ 

SbiX C.llSHrOS1 COOTSeTCTSYIOIUHe T9M 1 KOTOpbie nony'laiOTCSI npH MeHblliHX 9HeprHSIX, t 

Yfa Ta6nHUbl 12 SH.llH0 1 'ITO tP830Sbie C.llSHrH o(f 1 oC f H o(ll. pellleHHSI Q 11 

. 1 1~ • 

npH y'leTe ~ -sonH H3M9HSIIOTCSI He 6onee, '19M H8 HeCKOnbKO rpa.nycos, TO 9CTb 

OCT8IOTCSI S npe.nenax OlliH60K. 3TOT peaynbT8T MO:lKHO 6binO O:lKH.ll8Tb DOTOMy1 'ITO 

O.llHH TOnbKO 5 H p -<Pa3bl y:>Ke .ll0CT8TO'IHO XOpOlliO ODHCbiSanH 9KCDepHMeH-

TanbHble .naHHbie. 
.,.. 

<l>a30Sble C.llSHrH ~ -aonH S COCTOSIHHSIX C H30TODH'I9CKHM CDHHOM T ;3/2, 

0,3 H ~$" 1 He OTnH'I8IOTCSI tP8KTH'I9CKH OT Tex 1 KOTOpble 6binH nony'leHbl paHee 

171 
s pa6oTe MyXHHa H noHTeKopso • 

<l>a30Sble C.ll SHrH SO -sonH S COCTOSIHHH C H30TODH'IeCKHM CDHHOM T = 1/21 

I,J H i,r , KaK sTo sH.aHo H3 Ta6nuubl 12, Manbi, To'IHOCTb HX onpe.neneHHSI He 

noasonHeT c.nenaTb onpe.neneHHbiA SbiSO.ll 0 3H8K8X 9THX tP83 0 

0 pellleHHH TPY.llHO CK838Tb 'ITo-nH6o onpe.n eneHHoe. CosepllleHHO " 
It ~P..O 

OT6poCHTb ero Ha TOM OCHOS8HHH 1 'ITO COOTSeTCTSyiOIUee pelll eHHe ~ h ,, npH 

S P-aHanHae He cornacyeTCSI c SKcnepHMeHTanbHbiMH .naHHbiMH, HenbaH. He HCKniO

P " 
'leHa soaMO:lKHOCTb, 'ITO nnoxoe cornacHe, .nasaeMoe pellleHHeM 

1 
0 1 css:~aaHo 

I SPA 

c Heo6xo.nHMOCTb y'IHTbiSaTb ~ -sonHbi npH aHanHae. Ka :>KeTcH, o.nHaKo 1 secb-

Ma Mano sepoHTHbiM 1 'ITO y:>Ke npH 9Hepr:-HHX 24Q-307 Mas HMeiOT MecTo TaKHe 

6onblliH9 3H8'19HHSI 
~ OJ 1" 
7V -c:Paa (.no 15 /• KaKHe nony'laiOTCSI s pellleHHH 

11 
o.II'D • 

.llHcnepCHOHHble COOTHOllleHHSI /cM.cne.nyiOIUHA naparpacp/ .ll8IOT .llODOnHBTenbHbie 

YK838HHSI Ha T01 'ITO pellleHHe tr 6SI,/)I 1 no-SH.llHMOMY 1 He SISnSieTCSI Dp8SHnbHblM 0 

f: 

\ i . 

f 

• 
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5. CpaBaeane peayn&TaTOB ¢aaoBoro aaannaa c ancrrepcHoHHhlMH 

COOTHOIUeHHSIMH 

KaK H3BeCTHO, ancrrepCHOHHbie COOTHOIUeHHSI IT03BOnSIIOT orrpeaenHTb 38BHCH

MOCTb BenH'IHHbi aeii:::TBHTenbHOH 'IaCTH 8MITnHTyabi pacceSIHIHI rroa 0° (50 /o)) 
oT aaeprHH :Ji'-Me30HOBo 

Bbxpa:>KeHHe ansi ~- ~} MO:>KHO rrony'IHTb H3 ¢opMynbi 121 

yrrpyroro pacceSIHHSI .:1i:--Me3oHOB aa Bonopoae, KOTopoe rrpencraBnSieT H3 ce6SI 

CYMMY KBaapaTOB aei!:CTBHTenbHOA H MHHMOA 'IaCTH aMITnHTyabi pacceSIHHSI. J.1MeeM: 

- /13/ 

Bbi"IHcneHHbie H3 ¢83 3H8'1:eHHSI c::;JJ_{o) rroK838Hbi H8 pnc. 6. Bnaao. 'ITO pewe-

a.'' /14/ sHe {f a8eT enonse yaoBneTBopnTenbHOe cornacne c KpHBoA, nonyqeJlaoA a 

C BenH'IHHOft KOHCT8HT.bi CBH3H Me3oH-HyKnOHHoro B38HMOaeftcTBHH paBHOA 

j 2= 0,(}8. 

8 38KniO'I:eHHe 8BTOpbi C'iHTa!OT CBOHM npHHTHbiM a on rOM Bbip83HTb HCKpea

H!OlO 6naroa8pHOCTb E.noaTeKopBO 38 ITOCTOHHHOe BHHMaHHe H ITOMOIUb B pa6oTe; 
I 

A.l-1.MyxHHy, n.l-1.n8rrH.aycy. c.H.CoKonoey. H.n. KnerrHKOBY 3a MHOrO'IHcnea-

H.bie H rrnoaoTBOpHbie LlRCKyCCHH; J.1.B. norrOBOH H n.A. t..{y aosy 38 ueHHYIO ITOMOIUb 

rrpH COCT8BneHHH rrporp8MM bi Hc!l aneKTpOHHO-c'ieTHyiO M8IUHHYa 

PyKorrncb nocTyrrnna B Haa8Ten&cKHA oTaen 
14 HOSI6pH 1959 rO.ll8o 
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,;a 

TaOnHga 2 
~a30BHe C~BHrH (B r~ycax) npH 3HeprHH 
3E-MesoHoB 220 Mss (~aHHHe AwxHHa H ~p./11/) 

IBapHaHr 3 6 I 2 4 

!>: o(.J -12,0 -19,0 -12,0 -12,0 -12,0 
:s: «s., o,o - 5,0 o,o o,u o,o Ill 
Q) 

::>' 
oiiJ l(Jl' l) 125,0 l(Jl' 0 107,0 I(Jl' 0 <IS = «, IO,O 10,0 ro,o -IO,O -IO,O C') . 

= o(11 8,0 -10,0 - 6,0 - 6, 0 8,0 ~=[ 
0 

c({j -3,0 -10,0 5,0 5,0 -3,0 >< 
0 

:s:: 1'1 36,0 687,0 109,0 88,0 122,0 

IPeweHHe a B 

Q) 
o() -15,8 .;ti,5 - 17,0 

=- .,(31 :» - 2, 0 .;t2, 9 - O,I 
=- o(.33 III, 0 .;ti,8 II2, 0 :s: = § o(_, 14,0 .;t4,3 - 7,0 
lXI o(11 6,2.;t3,3 16,1 . o<,J - 5,2 .;t0,8 3,6 
::>' 

I~ Jl.i 16,1 14,5 
Ct) 

7 

-19,0 
-5,0 
125,0 
-10,0 
-10,0 
-IO,O 
1559,0 

I - - - --- ------- ---~------------~~-------

I 

TaOnHua 3 
~a3oBHe c~BHrH (s r~ycax) npH sHeprxx 
9l -»esoHos 240 Mss 

BapHaHT 1 3 5" 't ..{, 

!>: ~ ;..18,1 -18,1 -14,7 -18,1 -18,1 :s: = o(Jt - 2,6 - 2,6 - 3,2 - 2,6 .. 2,6 Q) 

::>' 
<IS "'JJ II4,7 II4,7 109,5 II4,7 II4,7 = C') «, IO,O 10,0 8,0 -IO,O -10,0 . 
= 

0(11 - 6,5 8,0 -5,4 8,0 -6,5 o=( 
0 
>< o<, 4,5 -2,5 +3,3 )·2,5 4,5 0 :s= ft1 20,0 85,0 140,0 121,0 60,0 

P.etMe~~qt a c 

~., -18,I.:t 1,3 -18,5 
Q) ecJt - 3, 0.:!: 2, 5 - 0,5 
=-
~ "'JJ II5, 0 .;t1, 0 II5,0 
:s: c(1 II,2.;t4,4 l 4,8 = 
~ C((1 IO,O .:t5~4 16,7 
lXI ~3 -2,4 .:!;1,4 1,7 • 
~ .!l1 18,8 18,8 = Ct) 

6 r-
-19,0 -19,0 
- 5,0 -5,0 
125,0 125,0 
10,0 -IO,O 

-10,0 -10,0 
-10,0 -IO,O 
468,0 832,0 

B 

-19,6 
- 1,4 
II5,0 
- 0,3 
- 2,6 I 

14,0 I 
29,7 I 

··-,,,."'""'"·------== 

-... 

......l..o.. ..... "-~-----

~;-,;i"""'i!"" 



Ta6JUiqa 4 
'i'a30Bh!e c.n;nuru (B rpa,11ycax) npu 3Hepr>nr 
:/t -L<e30HOB 270 l,J3B 

l3apuaHT 3 6 7 " 4 I 

~ ~ -20,2 -1~,o -19,0 -20,2 -20,2 
§ ot31 - 6,7 - 5,0 - 5, 0 - 6,7 - 6,7 
C) 

;:r "'}J 12~,3 125,u 125,0 129,3 129,3 ('j 

;:::) ot, Il,U 1o,o -IO,O -II,O II,O . «,.., lLJ,5 -10,0 -10,0 10,5 -17,5 ::r: 
~~ 
0 

o{fJ - 7,5 -IO,O -10,0 - 7,5 10,5 >< 
u 

./11 76,0 404,0 727,0 410,0 IV4,0 

PellleHue a c 

) 
~ -20,I.;t1,3 -19,9 ::-'l 

;>, ""st - 7, u.;tl,e - 6,1 :::; 
:s: 

o(33 I2d, U...!;D,~ 129,2 ::r: 
:s: 
~ o(f 25,7.;t2,5 3,0 
0!1 

0{11 5,3.;t3,0 27,3 . 
;:r 
ru o(13 - l,2.;ti,2 4,1 ::r: 
:) Jl{ 9,6 15,3 

2 5 

-2U,2 -24,1 
- 6,7 -IU,J 
129,3 132,8 
-II, 0 ~,6 

-17,5 -10,0 
10,5 1u,u 

180,0 216,0 

B 

-20,3 
- 8,2 
129,7 

0,2 
- 9,4 
20,1 
27,0 

I 

Ta6JJ:uqa 5 
<t•c.30Bble c,n;BHrH (B rpa.n;ycax) npu 3HepruH 9t:-Me3o

HOD 3Cf7 M3B 

IJapvmHr 3 4 6 7 I 2 

t..; .. J -25,0 -25,0 -25,0 -25,0 -25,0 -25,0 
:s: 

0(/1 -10,0 -10,0 -12,0 -12,0 -lU, l) -Iil,O ::r: 
G.l 
;:r "'~~ IJJ, 0 IJJ,O 135,0 IJ5, 0 IJ3, 0 IJJ, 0 
§ 
"' ot., 9,0 - 9,0 IO,O -IO,u 9,0 - 9,U . ..;,, ::r: ru,o Ill,0 -IO,O -1u,u -lb,S -18,5 
I={ 
0 

D(1S - 9,0 - 9,J -10, Ll -lU, J IU,U 1u,o :>< 
(.) 

.111 56,0 217, u 379,0 5U5,ll 151,0 159,0 :s: 

PeweHHe a B 

5 

-24,0 
-10,3 
Uc,<J 
~,6 

-10,0 
IO, 0 

228,0 

---,. 
<¥_, -23, 9.;tl, 2 -23,6 

<I> o(Jt ::;; -10, C!.:t2, u -15,4 ;>, "'J.J ::;; l32,4.;t0,9 135,2 :s: 
::r: q'1 
:0: 17,I.;t5,2 4,1 
:::0 

I'll 
o(ff II,LI.;t3,3 -22,4 . 
o(f3 - 5,0.;t1,2 111,6 ;:r .,.. 

:;: 
..A1 29,0 71,0 .') 

-

• 

..... 
OJ 
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• "~ 

BapKaHT 
0: 
:s: 
::t: 
d) 
;:r 
d 
:Jt ..., 
C) 

::ll 
::t: 
"{ 
0 
:>< 
() 

:s: 

PemeHHe 

<:tl 

0: d) 
:s: :::0 
::t: :>. 
d) :::0 ;:r :s: 
d ::tl 
::t: :s: 

Of) :::0 

0<'3 

"'91 
~~ 
Q(1 

o(f1 

c(f3 

- 16 -

'fa6nHua 6. 

~a30BHe c~BMrH (B rp~ycax) npH 3HeprMH ~-Me30HOB 333 M3B 

3 4 I 2 5 6 7 

o(3 -30,0 -30,0 -30,0 -3Ll,O -24,I -25,0 -25,0 
~~ -I2,0 -I2,0 -I2,0 -I2,0 -I0,3 -I2,U -I2,0 

~3 139,0 139,0 139,0 139,0 I3~B 135,0 135, u 
o-f 10,0 -IO,O ro,o -IO,O 9,6 10,0 -IO,O 
<:>(,1' ro,u 10,0 -W,O -I8,0 -IU,O -IO,O -IO,O 
o(f~ -9,0 -9,0 10,0 IL.l,Ll IO,O -Ii.J,O -IO,O 

.Itt 87 324 I79 224 25I 3875 6706 

a 6 ci 
~ -26,5,;ti,4 -25,0 -28,0 
G!J1 -I0,6.;t2, I -15,7 -10,7 

Gl}3 137, 2,;tl, I I4Ll,I 139, ') 

a(,. 29,2,;ti,8 Il,7 3I,4 

o((f e, l,;t2, 9 -24,0 -16,3 
ot1j -2, O.;ti,3 I6, Ll IJ, 0 

./11 22,6 33_, I 94,4 

Ta6;mqa 7. 

MaTpHua oruH6oK ~a3oBux c~BHroB (p~KaH2) E = 220 M3B 
~ 

~ ~1 ~3 at., ot.,., o(1'3 

0,0006I6 -U, 000540 -0,000008 O,G00068 U,OUi.J746 O,OUOI28 
o, 0,002234 -0,000056 o, 000380 -0,001266 O,OOUI36 

o,u00054 O,OOI638 -0, 0005I6 O,OOOII4 
0,004938 -O,UU2I22 0,000388 

c 

0,002984 -0,000032 
0,000170 

-- - -

' 

I 

I 

~ 

~ ., 

• 
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cr;j 

C\"3 

~1 
'1J 
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~ 
"'11 
~33 
~ 

tXf1 

cx,3 
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C\"1 
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TaOJIIUla b 

l•iarptu~a OlllflfOOK qJa30BhiX C,IJ,BHroB (pa;~lil:aH2 ) E:R= 2/.i.J /ii3B 

o(3 0('.31 o(33 o(f cr;.f" 

u,oul.l492 -0, UdUI8J -u, tJOUU4~ -0,000316 O, OOG'724 
O,JOI754 -U,OJOU3b O,OUU2~6 -U, UOllJ90 

O,UUU256 O,OLJJ446 -0,000252 
O,Ou5234 -O,U047IO 

U, UU7972 
~ 

Tao;mga 9. 

j,!aTplil:~a OiliHOO!< <Jla30BL!X C,ll;BHrOB (pa,l!;l1aH2) E = 270 M3B. 
~ 

cy3 ~., ~3 cr;. oy, 

u,OJ0448 -0,()00028 O,JOUOIO d,OJOIOO 'O,OUOI52 
0,000062 -0, ll00028 U,OU0068 -O,LJ00528 

o,JU02I6 O,OOU34J -0, [XJ:JI98 
U,OUI640 -0, lJdl360 

o,o02436 

'TaOJIHga IO 
Marplil:na olllHOOK rpa30BLIX c;;:sHroB (pa,IiHau2) E~ = 307 MaB 

c::<.3 o(31 o(3:J c<., o<f"., 

u, uml370 -U, 000020 -0,000040 -O,OOOI86 o,ooo235 
,l,~,.)C)I02b -0,000042 U,OUil98 -0, UUIJ40 

o,uouiY4 0,000520 -O,OU~IJ4 

0,007304 -l.l,OU2346 
u,002o96 

TaoJIHga II· 
~ 2 

MarpHnLI OlUHOOK rjJa30B.b[X C,l(BI1rOB (Pa.Aiil:aH ) E:Jt = 333 M3B 

o(3 e>(.u <=><33 ~ or;..., 
o, 000556 -U,JJOD8 u,JOOI~2 o,ouoo4s IJ,UUU562 

u, OUilo8 -U,'UJU2b6 U, U00366 -U,OUI066 
u,du0344 o,uuow4 O,UOU240 

u,uoul.l6o -U,U00040 
U,dU2268 

ct;.3 
' O,OOOI76 

o,uouooo 
-0, OJU082 
-U,OU0852 

O,UUI464 
u,oo0532 

Q-'1'3 

O,OlllH26 
O,UULJ082 
o,oooroo 
0,000628 

-0,000588 
0,000394 

~.3 

u, 0000411 
0, OOU274 
o,uoooou 
0,001364 

-0, U0047b 
0,000398 

~3 
-0, 000004 

O, U005IIJ 
O,UOU006 
o,uuv4J4 

-U, U~JCJ7b6 
,J, ,!)U4GiJ 



,,.~-------~-----------

* 

Pa30B~e C~BRrH (B rpa~ycax) npH 3HePrHHX 

TaOJJH~a 12. tr 
PemeHHe ,Q.. SP.xJ 

JHeprHH 
240 27\J 3'J7 333(1) 333(2) 

Me30HOB 
B M3B 

o(~ -20,4.:ti, 9 -I5,9.:t6,2 -I0,2.:t3,7 -22, Ll.:ti, 6 -I0,5.:tl, I 

o(31 - 4,2.:!:3,6 - 4,0.:t3,I - 3,6.:!:2,2 - 6,3.:!:2,1 - 2,8.:tl,7 

~3 II6,7.:t2,8 I28,4.:tl,U IJ4,7.:ti,9 IJ6,2.:ti, I 139, 7.:t1,5 

~3 - 0,9.:!:3,4 3,9.:!:6,6 II, 1.:t3, 0 2,4.:!:1,3 12,I,!I,8 

IJs- 4,9.:!:5,5 -5,3.:t5,I -12,0.,!2,1 -4,3_!1,0 -I3,2.:t1,Ll 

o<., 8,1_!3,5 25,8.:t2,2 23,8_!3,3 28,9.:t2,0 31,8_!I,6 

o<.11 ll, 2_!3,2 4,2.,!3,8 8, O.:t4, 0 9,4.:!:3,4 4,3.:!:3,5 

<(15 - 1,4,!1,-45 -0,4 .:!:1,5 - 2,2_!1,9 - 2,2.,!1,0 1,0_!1,9 

~ 
3, O.t2, I 0,8.,!2, 2' 1,3.:!:1,4 2, 0.!1, I 0,8_!1,5 

IS" 
2,3.,!2,5 1,3.:!:2,2 1,9.:t2,0 I, O.:tl, 0 1,8.:!:1,2 

./l(..,.i( 9,7 5,9 7,0 16,2 9,6 

:Jl -ue30HOB 240-333 MaB 

TaOJJHUa I3. 
q 

PeweHHe ,6s,..b 

3HeprHH 240 270 3fJ7 Me30HOB 
B M3B 

a('.3 -16,8 -16,0 -10,1 

o(Jf - I, 7 - 6,3 - 3,2 
o(b II5,5 128,0 134,7 

~ .. 7,I 3,6 II,3 

o;r - 2,4 - 5,7 -II,9 

o(1 - 0,3 - 4,8 - 3,5 
e:{_,f - 6,9 -12,9 o,o 
o(1J 7,2 9,2 6,6 

o;~ 6,2 ~0 15,0 

o;S' 3,8 3,6 4,2 

jl( ll.o'lc.. 13,9 10,1 5,3 

' 

333 

-19,8 
- 9,6 
136,3 

3,6 
- 6,1 
- 3,0 
-21,9 

15,2 
2,7 
4,5 

17,5 

..... 
00 

.• , •. _,, ... ,...~., .. ,.'".'?"""'''"""'' *' ; I IZ!JS !IJUJU;:t .. !Lil I I 41144iillkl 1$13$4 iii 441 ;;; "' o;ov;oo&£ oa +!Pr'""""'; cq;;:;;. 
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- pcrcnpeaeneHue 8uaa: 

R
0 

.. ~ P
1 
(cos 8) + R2 P2 (cos 1}) 

--·-pacnpeaeneHue, OfiNuc.neHae 

i.J3 S P- cpa.3. 
' " 

( peweHue • .J) 

.x~o 
/--

-i a 
COS 1J- C. 4. M . 

JJucpcpepeH4 uanbHtJte ceCJeHufl ynpyeo20 u 

o5MeHHOeo pacceR1-1us; Jf--MeJo,.,o8 c 3Hep~ueu 

2it0M38 Ha ~oaopoae. 

Puc. 1. 
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- pacnpeaeneHue !Juoa : 

R
0 

t R
1 
P

1 
(cos 1J)+ Fl2 P2 (cos V). 

- --p acnp~8e.!7eHue, OoNUC .neHt-toe 
U3 S, P- cpaJ 

(P€U.J€HU€,~ 

•• 

~ \!:) 

~ 
41 !\ X'-'( 

"" ------ ----- --------

~ 

31 
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' l 
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k 
r' ~ Jr--Jt-

1 ........ _ /--

-ti 0 
COS iJ' C. U,. M · 

Bu'Pcpepe,,u,ua.n6Hote ce"eHu.Q 

U o5r•1CHH020 pacCeRHU>l JC-: N(]30HOb C 

333 M3g Ha 8aBapoJe. 
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Ja 8uCUMOCmo fJeu t..-,m!Ju meJlbHOU '-IGC'!77U QM nnu rnyObl 
pacce$/HU>l no o: JJ_ (0), om 3Hepcuu .J[--f'1e.JOHog . 
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