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A H H o T a u H H 

PaccMoTpeH Mo.aenbHbia rrpHMep: B3aHMO.aet!:cTBHe n qacTHU c rroTeHuManoM 

+ + , pacrrono )f(eHHbiX Ha 0 .aBarK.Qbi Bb!pO)f( .QeHHbiX aKBH-GI a a a, a, 
s,s' st s- s - s + 

.aHcTaHTHbiX ypOBHHX, B aToM cnyqae 3a,aaqa Ha co5cTBeHHbie 3HaqeHM:H peweHa 

'IHcneHHO TO'IHO, n ony'leHHbie pe3ynbTa T bl cpaBHeHbl C Bbl'iHCneHM:HMM: C IIOMOIJlbiO 

IIpH5nM:)f(eHHOI"'O MeTO.aa (u, v ) -TpaHccpopMa UHH H. H. 6oromo5osa. LlnH B03-

5y)f( .QeHHbiX COCTOSIHM:tf Bbl'iHCneHHSI c.aenaHbl C yqeTOM H 5e3 yqeTa acpcpeKTa 5no

KM:pOBKHo KpoMe Toro rrpM:MeHeH MeTo.a rrpoeKTM:poBaHMH rrpH5nM:)f(eHHbiX BeKTOpOB 

Ha rro.arrpocTpaHcTBO n qacTHU. C.a enaH hi B biBo.a hi o TO'iHOCT Ii M eTo.a os, rr pM:M e-

HSieMb!X IIpH M:Ccne .a OBaHHM: rrapHOI"'O B3 aHMO.ae tiCTBHSI B qeTHO-qeTHbiX Hec cpepH'Iec-

KHX st.apax. 

Abstract 

A model was considered: the interaction of n particles with the potential - G I a+ a+ a a , 
, a+ s- e•- s'-f s,s 

situated on 0 twofold degenerated equidistant levels. In thi s case the eigenvalue problem has been 

solved numerically exactly. The results obtained are compared with the calculations by the approxi

mate method of Bogolubov's ( u, v) transformation. For the excited states the calculations were made 

with account of the blocking effect and without it. Besides , the method is applied of projecting the 

approximate vectors along the sub-space of n particles. 

The conclusions are drawn as for the accuracy of the methods applied in investigating the pairing 

interaction in the even-even non-spherical nuclei. 
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Bse.neHHe 

B rrocne.nHHe ro.nhr K o6onoqe'IHOH H o6o 5 m e HHOH Mo.nenRM Rnpa wHpoxo rrpw

MeHSIIOTCSI MeTO.llhi, pa3pa60T8HHbie B TeOpHH CBepx rr pO BO.llHMOCTH, .llllSI H3y'leHHSI 

11 I 121 
OCTaTO'lHOI'O B38HMO.lleHCTBHSI Me>K.lly HYKJIOH8MH ' • npE'.lliTOllaraeTCSI, 'ITO 

a TO B38HMO,lleH CTBHe HMeeT rrapHblH XapaKTep: 

B TecpHH C BepxrrpOBO.llHMOCTH .llllSI CHCTeMbl clJepMH-'laCTHU C TaKHM B38HMO-

aell:CTBHeM .llOK838HO, 'ITO rrpHOllH>KeHHbiH MeTO.ll (u, v) -TpaHcclJopMaUHH So-

I'OlliOOOBa 8CHMITTOTH'leCKH TO'leH laTO 03H8'18eT, 'ITO rrpHOllH>KeHHbie pemeHHSI CTpe-

131 
MSITCSI K TO'lHhiM rrpH n -+ 00 V -+ oo n/ V = •const I 

B Rape 'lHcno 'laCTHU H KOJIH'le cTBO ypoBHeA B rroao5onoqxax orpaHH'leHhl, Tax 'ITO 

Bb!BO.llhl, BbiTeKa!Oll.{He H3 3TOI'O yTBep>K.lleHHSI )Henocpe.llCTBeHHO H8 3TOT C11Y'l8H 

He rrepeHOCSITCSI. 

B CBSI3H C 3THM Ka>KeTCSI HHTepeCHbiM H3Y'lHTb MO.llellb CHCTeMbl 'leTHOI'O 

'IHC1I8 'l8CTHU C napHbiM OCTaTO'lHblM B38.HMO.llell:CTBHeM, H8XO.llSilUHXCSI B O.llHOH 

ITO.llOOOllO'lKe, H8CTOllbKO npocTyiO, 'ITO MO >K HO ee peWHTb TO'IHO 'lHC.'IeHHhiM rry

TeM, 38TeM peWHTb 3 8 .ll8'IY npHOmf >K eHHO H cpaBHHTb pe3yllbT8'1\bl ITOlly'leHHble 

OOOHMH MeTO.ll8MH • 

H3yqaeMaSI CHCTeMa OITHChlBaeTCSI raMHllbTOHH8HOM 

n 
H ~ 11"1 

S= 1 

rae asp - orrepaTopbi 

SIHHH C KBaHTOBb!MH 'IHCJ18MH s, p, r s = 1, .•• , n , p =t) t - crreKTp O.llHO'lac: 
J s 

TH'lHhlX ypOBHell: B C8MOCOI'l18COB8HHOM none. PaCCM8TpHB8eM CHCTeMy 'leTHOI'O 

'lHCll8 n 'l 8 CTHU, TaK K8K HaC HHTepecyiOT 'leTHO-qeTHhle Sl,llpa. 



Pew aeM co6cTB e HHylO 3ana 'ly 

H !E > =E i c > . 121 

EyneM pa6oTaTb B npencTaBneHHH, nnH KOToporo 6a3HCHhle BeKTOphl HMelOT BHLl 

! s
1

p , . .. ,sp > 
I n n 

+ a ... 
sl PI / 3/ a: IO> , 

n p n 

, rne i 0 > -cocTOHHHe BaKyyMa. B aToM npencTaBneHHH MaTpH'IHbie aneMeHTbi ra-

MHJlbTOHHaHa, LlH8rOH8JlbHb!e no KB8HT0Bb!M 'IHCJI8M Pj , He 38BHCHT OT 3H8'!e-

HHH aTHX LJHc e n. 

BseneM nHaroHa!IbHbiH B aTOM npeacTasneHHH onepaTop 

rne 

1.1 = 

1.1 
s 

""' 2 ..... 1.1 
s s 

Ns+- N s- ' 

+ 
~p = asp asp 

/4/ 

!51 

/6/ 

/4 I 
Ha30Be M ero onepaTopoM ceHbOpHTH / cpaBHH 1 . Co6cTBeHHbie 3Ha'!eHHH o nepa-

TOpa 1.1 paBHbl 'l.HCJI8M ypOBHelf, H8 KOTOpb!X H8X0LlHT CH TOJlbKO 0LtH8 '1.8CTHU8 . 

.Dpyr-HMH CJ10B8MH, OHH paBHbl 'l.HCJIY '1.8CTHU, HeCBR38HHb!X B napbl. /non napoli 

nonpa3yMeBaeM ase '1.8CTHUbl C KB8HT0Bb!MH 'IHCJI8MH S+ s- I . fl e rKO npo-

sepHTb, '!.TO ceHbOpHTH KOM MyTHpyeT c raMH!IbTOHHaHoM. CnenosaTeJibHO, B npen

cTa sneHHH /3/ C06CTBeHHhle ypaBHeHHH /2/ pacnaaa!OTCH H8 HeC~H38HHhle CHCTe-

Mbl ypaBHeHHH, K8 }!( £l8H H3 KOTOpb!X X8p8KTepH3yeTCH onpeneneHHb!M C06CTBeHHb!M 

3Ha'l.eHHeM ceHbOpHTH. Eonee Toro, c raMHJibTOHHaHOM KOMMYTHpyeT Ka .rK nbiH H3 

onepaTopoa vs oTnenbHO; 

[ H, vs l 0 . 
171 

TaKHM o6pa30M, HHTerpanaMH naa.rKeHHH HBJIHIOTCH, KpoMe ceHbOpHTHJ TO )Ke s e m1-

'l.HHbl ll 
s 

• 3TO 3H8'l.HT 1 '1. TO napHOe B38HMOL\eHCTBHe He TOJlbKO He MeHHeT 'l.HC-

Jl8 '1.8CTHU 1 HeCBH38HHhlX B naphl, HO H COXpaHReT KB8HT0Bhle 'l.HCJI8 aTHX '1.8CTHUo 

viT . 

an 

Ha 

( r ) 
n-1 

H e H 

l~Ll 
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rn 
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T BH.O 

!/ 

,r ra-

3Ha'!e-

'4/ 

5/ 

3/ 

onepa-

'!8CTHUa. 

napoli. 

~rKo npo-

B npe.n-

CHCTe-

TBeHHblM 

::Lblii. H3 

171 

8CTHU. • 

5 

V!TaK, K8}K.Q8 Sl Cl1CTeMa ypaBHeHHH pacna.naeT C H B CBOIO 0'1ep8.il b Ha riOLlCHCTeMbl, 

.QnH KOTOp blX 3 8Ll8Hbl 3 H 8 '! e HHSl KB8H T0Bb! X 4 l!Cen '-18CTHU , H eC BH38HHb!X B n apbl. 

B o6weM cny'lae 

min ( 0. - n. ' 2 + ] , 

( 20) ypaBHeHIH1 / 2 / ( ( 7/) ~ __ __ r!}_L ______ ) pacnaLJ.aeTc H 
n k.l (m -k ).' 

Ha n/ 2 + ] ) CHCTeM . B KB ?KLlOH CI1CTeMe HMeeT C Sl 

( P. ) 2v 
n-\ 
HeHHH, rLJ.e 

riOLICl1CTeM, a Ka ?KLl8 5l riO !J.CHC TeM a COCT OH T 113 ( !1 
n/ 2 

v -'!Hcno c eH bOpHTH•npo6eraeT 3H a'!eHHH 0,2,4, .•• 

6a3H CHb!e B e KT Opbl C ceHbOpHTH V c: 0 H MeJOT BH !J. 

rne 

: s 
1 

, ••• , s.!1 > = \ s 
1 

_, s 
1 
+ , ... 

2 

< s --:: 
2 

Sn_- , Sn_ ! · > 
2 2 

< s 
n / 2 

v ) ypo B-
- ! 1 / 2 
n·in(20-n . n) . 

181 

MaTpH'!Hbre aneMeHThi raM HnbTOHHaHa B a T OM nonrrpoc T paHCTB e paBH b i 

r.ne 

n / 2 

~ 2'2' 
J ~ 1 

"' (I) 

n ; 2 

( n 
s jJ~ t 

A ' ' s,, . . . ,sn! 2's l , .. . ,sn ' 2 

6a3H C Hhle Be KTOp hl C ceH bOpHTH 

s' > = 
n / 2 

s . 
' M/ 2 

(I) 
A s s ,s ~ , ... ,s' I , .. . , n / 2 1 n • 2 

rro Bc eM rr epec T aHOBKaM 

HH.Oe K COB 

n ; 2 

l si s '; p'~ 
1 

j l ~ 2 HMeiOT BH .':l 

s ' 
n / 2 

/ 9 / 

/ l 0 / 

I 1 II 

112 / 
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N \ a TpHl!Hbie sneM eHT bi raM HnbTOHHaHa paBH bi 

.._: s
1 

, •• • , S n ; t p , t p I !I 
2- 1 1 I 2 2 · 

< s1 , ... , s.E...-1 
2 

(n / 2) - 1 

t 1 ,t 2 : 1l \ s~ 

( n / 2)-1 

s' 
I 

s' n _
1 -2 

s~-1 
2 

(n / 2)-1 "'( I) 

s I I · t 2 

t', p; ' ~~ p'2 > 

t'1 ' t'2 > 

= ( ( " ( " 2I ( ) rT 0 - C ~ A ' ' tl 12 
/ = 1 sf 1= 1 • •' t=

1 
~ , .. . , s~_ 1 , s1 , .. . ,s.IL- 1 I I 

2 2 

/ 13/ 

/14/ 

r.ue onpe.ueneHHe MaTpHUhl As , .•• ,s...!2..-1 
1 2 

, s~ , ... , s'_rr.- J' 
2 

, a H a norH"'HO npHBe-

.ueHHOMY Bb!We. 

no.uo6Hble Bb!pa )K eHHH MO >K HO nonyl!HTb .U n5! .u pyrHX 3Hal! eH M:H CeHbOpHTH. 

npHBe,Ll eM ewe Bb!p8 )Ke HHe ,LlnH pacnp e.u eneHHH nn OTHOCTH, T,e. cpe.u H e r o 

3 Ha"!e HH5! o n epaTopa Nsp B OCHOBHOM COCTOSIHHH: 

N ~ c 2 
( o +o sp < < < s 1 , .. . , sn "l ss1 ss 8 1 8 2 ... 8n; 2 ' 2 

+ ... +o •• l, 
n ; 2 

r.ue Kos¢cjJM:UHeHTbi CS s eCTb aMnnHTY.Ll bl OCHOBHOT'O COCTOHHHH, 
1 , ••• , n; 2 

c s 
sl, .• , n / 2 

=< s 1' S 2 ' ·· '' S n-2 I I . 
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7 

I ' , Wo 
13 I 

OCHOBHOe COCTOHHH 8 Cl.f CT8M bl IKaK H3B8CTHO <ITO COCTOHHHe II= 0 I. 

IT03BOnHeT OU8HHTb 0 HaCKOnbKO rra p H08 . B3aHMOae~CTBH8 l.f3M8HH8T pacnpe-

' 
aene HI.f e ¢epM H . 

npHMep, peweHH8M KOTOpO f'O Mbl 3aHHMa e MCSI, XapaKT8pH3Y8TCSI 'IHC!laMH 

xl 
0 = 5 n = 6 CrreKTp oaHO'l: a CTH'IH biX sHeprH~ y Hac SKBHaHcTa HTeH, 'ITO 

HarroMHHaeT rrono >Ke HHe B cHnbHO aecpopMHpoaaHHOM H a pe. B npl.fHSITbiX HaMH ycnoD

HbiX eaH HHuax <s = s I = 1,2,3,4,5 I. nocKonbKY B caepxT e K y'leif MOLl e nH SI Ll~~/ 
G HBnSieTCSI rrapaMeTpOM TeOpHH, 3Ha'! 8 HI.f 8 KOTOpo r o rr oa6HpaeTcSI L!Jl SI nony-

'!efmH xopowero cornacHSI c sKcrrepHMeHTOM, a Ha w a rrpo6.n eM a MoaenbHaH, ace 

4 
5 6.c:> G B b!'IHCJleHHSI rrpOBeaeHbl 

/'\. ( . _!!___ {'-,. ( 
4 

G 

I paCCT OSIHHe Me >Ka y ypO B HSIMI.f l , 3aM8TI.fM 1 'ITO 3TH 

3Ha'IeHHSI aoBO!lbHO 6on b w;re I a K OHKp e THbi X pac'! e Ta x I . H C• 

aJI SI H8WHX 0 n TOnbKO ITpH TaKHX G rrpH6nH >K8H H biH MeTOLl C Ox paHSI8T 

CBOH Xa paKT e pH bl8 'IepTbi, 

CornacHo rrpl.faeaeHHbiM B hiw e o6w:HM p a c c y>KaeH HHMJ nonyqaeM a nSI 'IHCJieH 

Horo peweHH SI cneay iOW:I.fe CHCTeMbl C06CTB 8H H b i X ypaBH8HHH: 

II = 0 

II = 2 

II = 1 

CHCTeMa, C OCTOSIW:aH H3 O.UHOH ITO..QCHCT8Mbl ..QeCSITOf'O ITOp Si a Ka, 

CHCT8M a , COCTOHWaSI H3 ..Q8C SITH ITO..QCHCTeM Tp8Tb8f'O ITOpS!aKa, 

CHCTeMa , C OCT OHWaH H3 ITSIT H ypaBHeHHH n epBOf'O IT OpSI L! Ka. 

P e 3 yJlbT8 Tbi pactJ:eToB rrpHBea eHbi B aanbHeil:wHx naparpa cpa x . 

§ 2. npH6nH >Ke HH08 p8W8HH8 3a.Ua'IH 

M e To.u ( u, v ) -Tpa HC cpOpMaUHH OOf' Oni060Ba, KaK H3B8CTHO, Ba p H8UHOH-

H biH M 8 TOa If B CBSI3H C 3THM H8W8 3 a aa'l:a 6y.ueT 3 8 K nlO'I8TbCSI B peweHHH B apH-

aUHOHH hl X y p a BH 8HHil: anSI rr a paM e TpOB. 

x l 
TaKH e He6orrbwHe 3H8tJ:eHHH n 

MO>K~OcTeH 3JieKTpOHHOH M8WHHblo 
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ripo6HbiA BeKTOp OCHOBHOf'O COCTOSIHIHI CHCT9Mbl UOCTyllHpyeTCSI B BH Lle 

l cl>o > 
0 
n (us , 

S =l 

+ 
v s as' as- n > I 17/ 

rae us vs- aapH8UHOHHbie a8p8MeTpbi, ynoaneTBOpSI!OlllHe ycnoBHSIM 

u; + v; 1 ' /18/ 

~TO aKBHB8JleHTHO yCJlOBHIO HOpMHpOBKH BeKTOp8 l cf>o > • VfMeSI B BHLlYo ~TO B 

COCTOSIHHH / 17 / ~HCJ10 ~8CTHU Heonpeae·neHHO, Bbi~HCJlS!eM aaep!"HIO OCHOBHOf'O 

COCT OSIHHSI Cl1CT9M bl 1 peW8SI B8pH8 UHOHHy!C 38.U 8 ~y: 

<' ct> o \ }f ! ct> " > "" min /19/ 

C yCJlOBHeM 

< cl>o I N I tl> o> n J 
/20/ 

r.ue 

J( H -AN /21/ 

N- onep8TOp ~HCJ18 ~8CTHU, 
xl 

h- MHO }!{HT9Jlb fl8f'p8H}!{8, rJony~8eM yp8BH9HHSI 

v2 
8 

2 
ti 

n 

% 

r 
I 

s ~ l 

r 
I 
s~l 

(1- E,-A ), 
,j (E -A )7 + /'!.' . 

J(E -A\2 + t\2 
• 

( 1 - ( & -" ) 

·v((. -A)1 , t·? ' 

8 Bblp8}!{9HH9 .[lJlSI aHeprHH OCHOBHOf'O COCTOSIHHSI CHCT9Mbl HMeeT BHLl 

/22/ 

/23/ 

/24/ 

xl 
3To npH6mr)KeHHbJe B8PH8UHOHHbie y:p8BHeHHSI, B TO~HbiX yp8BHeHHSIX 

· ( UOSIBJ1SI9TCSI ( = E -111. C v
2 

BMeCTO 8 8 • • • 

Jle 

am 

pet 

.U8 

K81 

rip 

B E 

H3 

6ya 

no.u 
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/ 17/ 

!HIM 

/ 18/ 

lY, "'TO B 

:HOBHOrO 

/1 8/ 

20 / 

/ 21 I 

x l 
vi ypaBHeHIHI 

/22 / 

/23/ 

/24/ 

ieHHHX 

n 
2 ~ 

•=1 

- t:-.2 j G 

g 

4 
v • /25/ 

flerKO nposepHTb, "'TO B 9TOM npH61lH*eHHH p a cnpea e neHHe ITIIOTHOCTH B OCHOB -
2 

HOM COCTOHHHH aaeTCH BellH"'HHOit V• 

2 
v 

s < cl>o I N I cl>o > · sp /26/ 

nepeXOUH K B036Y*UeHHbiM COCTOHHHHMJ 6yaeM H3y"'aTb ITpH61lH*eHHble 

peweHHH npo6neM hi c ceHbopHTH paBHhiM 2 /oaHa paaopsaHHaH napa/. no cTaH

aapTHOMy MeToay Eoromo6osa aHeprHH soa6y*aeHHhiX cocTOHHHA Bhi"'HCIIHJOTCH 

KaK UBYXKB83H"'8CTH"'Hbie 9HeprHH ITO <iJopMyne 

E /27/ 
0 

npH61lH * eHHblit BeKTOp COOTBeTCTBYIOWero COCTOHHHH HMeeT SHU 

B Bbipa*eHHHX /27 I ' / 28 / 3Ha"!eHHH senH"'HH v. C., 6epyTCH 

H3 ypaBHeHHit UIIH OCHOBHOrO COCTOHHHH, 3TOT CITOC06 Bhl"'HCileHHH 9H e prHH B03-

6Y*UeHHhlX COCTOHHHit 6yaeM Ha3b!B8Tb MeTOUOM a/, 3aMeTHM, "'TO ITpH T8KOM 

noaxoae K B036Y*UeHHhiM COCTOHHH HM He CT8BHTCH HHK8KO.li: HOBO A B8pHaUHOH

HOit npo6neMbi, B B036Y*UeHHhiX COCTOHHHHX U B*e B CpeaHeM He COXpaHHeTCH 

"'Hcno "'BCTHU H He yqTeH a¢¢eKT 6noKHpOBKH yposHe.li:, aaHHThlX HyKnoHaMH He 

CBH38HHb!MH B napbl, 

Bee 9TH HeaocTaTKH ycTpaHeHhi B MeT oae B.r. Conosb e sa IKoTopbiA 6yaeM 

aa.rtbwe Ha3hiBaTb MeToaoM 6//, 3aecb nocTynHpyeTcH npo6Hbi.li: seKTop soa6y*-

aeHHOf'O COCTOHHHH B BHae /28/, HO u v Bbi"'HC.IJHIOTCH Tenepb H3 apy-
s 

rHX ypaBHeHHit, A HMeHHOJ Tpe6yeTCH MHHHMyM cpeaHero 3H8"1eHHH 
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0onyqaeM ypaBH9HHR 

2 
-a-

n 
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1321 

1331 

Vf3-38 TOI"'O, 'ITO B yrroTpe6nReMOM H8MH MeTOLle 'IHCllO 'I8CTHU COXp8HSI9TCSI 

TOllbKO B cpeLlHeM, IIpHOllH:>KeHHbie BeKTOpbl COCTOSIHHA: COLl9p:>KaT IIpHMeCH coc-

151 141 
TOHHHI c pa3H hiMH 'IHCllaMH qacTHU. K aK aaMe'IeHo B pa6oTax ' , ny'IwHe. 

pe3yllbT8Tbl MO >K HO IIOlly'IHTb
1 

ynoTpeonRR JillR Bbi'IHClleHHA: IIpOeKUHIO IIpHOllH:>KeH-

HO!"'O BeKTOpa COCTOSIHHR H8 IIOLl1IpOCTp8HCTBO COCTOSIHHA: n 'I8CTHU • .LlnH 

Hawero IIpHMepa weCTH 'I 8 CTHU 9T8 IIpOeKUHSI LlllR OCHOBHOT'O COCTORHIHI HMeeT 

BHLl 

!"'. 

n 



/ 29/ 

/ 30 / 

/ 31 I 

/ 32/ 

/33/ 

C0 Xp8HH9TCSI 

M ecH coc-

ny'lwHe.. 

rrpH6nH >K eH-

KU . .[lnSI 

HH HMeeT 

11 

n 
1 <t> > _ P I <~>o > 

o 6 - <~I P I ctb> 
I c; s s Is J 1 s:l 1 s 3 > 1 

s
11 

s 21 s 3
r:l J 2 3 / 34 / 

s
1

<s
2

< s
3 

rne p onepaTop IIp09KTHpOB8HHSI~ 

/ 35 / 

/ 36/ 

nono6HblM o5pa30M MO>KHO rrony'IHTb IIpOi!KUHH I <I> >
6
Boa6y>KneHH bi x cocTOSIHHA, 

s s 
J 2 

§ 3. PeaynbTaTbi pacqeTos 

1. PeaynbTaTbl TO'IRoro peweHHR aana'IH 

Ta6nnua I. 

T04HHe co6CTBeHHHC 3HaqemtR 3HepriHi npH CBH hOpHTH v• p 
,nJUI HBCKOJihKHX 3HaqeHH~ KOHCTaHTH CBR3H S . -£ 0 -

- 3HBprHR OCHOBHOrO COCTOHHHR CHCTBMH 

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

: 9 = I 25 : 5 = I l 5 = 0 8 : g = 0 5 
---------r-----~----T----------~-------~----~--------~---- - ---

4,953 

10,000 

II,630 

II 823 
I ' 

I3,768 

15,229 

I6,768 

I7,386 

I9,550 

21 '394 

6,U2S 

10,763 

12,576 

12,695 

14,695 

15,623 

I7,338 

I7,763 

I9 '906 

2I ,813 

1 I 
I I 
I I 

: 8,2I3 : 
I I 
I I 
I II ,379 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I3,3I7 

13 382 
' 

15,415 

15,981 

I7,82I 

I8,100 

20,220 

22,I7I 

I 

9,99H 

I2,348 

I4,386 

ll~' 416 

16,1f43 

16,6I9 

IH,59I 

1H ,694 

20,764 

22 ,762 

·----~---~--------~- ~-----------~------------~------ - - ---------
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T a 6 n H u a 2 . 

KOMOOHeHTI:l -G~.-s • .-!7
3 

T04HbiX COdCTBeHHI:lX BeKTOpO~ OCHOBHOfO 

COCTOHHHH ARH HeCKORbKHX 3Ha4eHHH 9 

--------,---------------------------------------------------· 
I 
I ~ . 

~-----------r---------~-~--~~:~~-------r------------· 
: 5 = I, 25 : g = I : 5 = 0, 8 : S = 0, 5 ,.-5.;-s I I I I 

1 1 ~ L-----------L--- ------- -~--------------L-------------

I,2,3 

1,2,4 

1,2,5 

I ,3, 4 

I,3,5 

1,4,5 

2,3,4 

2,3,5 

2,4,5 

3,4,5 

0,648 

0,428 

0,308 

0,3I2 

0,?32 

O,I68 

0,244 

O,I85 

O,I35 

O,I04 

0,7I9 

0,4I7 

0,283 

0,285 

0,203 

O,I35 

0,2I6 

0,158 

0,106 

0,078 

0,79I 

0,390 

0,248 

0,250 

O,I7I 

O,I02 

O,I83 

O,I30 

0,078 

0,055 

0,911 

0,286 

0,163 

O,I65 

O,I07 

0,046 

0,115 

0,080 

0,034 

0,022 

--------~-----------~-----------~--------------~-------------

H 

3 

I 

X 

UI 

T 

P' 

D 

'I 

'l 

Ll 

II 

B 

a 

M 

n 

BC 

11 

H : 

q 

I') 

HC 

H 

T 



BHOrO 

= 0,5 

,911 

286 
' 
,163 

,165 

,107 

,046 

,115 

,080 

,034 

,022 

13 

4I1CJia, 11pHBe.oeHHbie B T80JIHU8X 1 H 3, ITOK83b!B810T, '"ITO rrepBbiH B030y >K.o eH

Hbllf ypOBeHb - 9TO Bcer.oa ypOBeHb C CeHbOpHTH 1/ = 2 

l-13 rrpHBe.oeHHbiX pe3yJibT8TOB cne.oyeT, '"ITO MeTo.o 6/ Bcer.oa .oaeT 60JibWH:e / 

3Ha'"!eHIHl aH e prHH '"leM TO'"!Hbli!: TaK KaK aTo BapHauHO HHbilt MeTo.o, OH coxpaHHeT 

I .onH He CJIHWKOM MaJibiX 3Ha'"!eHHi!: G /rrocne.ooBaTenbHOCTb ypoBHelt 11 .o oBOJibHO 

xopo w o rrepenaeT o6wee rroBe.oeHHe crreKTpa. 

0wH6KH MeTo.oa a I H:Me JOT HeycTOH'lHBbii!: xapaKTep H, TaK KaK aTo HeBapHa

UHOHHhli!: MeTo.o, OHH 6hlBaJOT pa3Hhlx 3HaKOB . YpoBHH qacTo rreperryThlBaJOTCH H rroa-

TOMY 9TOT MeTO.ll ITJIOXO rrepe.oaeT xapaKTep crreKTpa, 

npoue.oypa rrpOeKTHpOBaHH:H K8K M8TO.Oa a / , TaK H M8TO.Oa 6 / .oaeT O'leHb xo

powee COBrra.oeHHe ITpHOJIH:>KeHHbiX H TO'lHbiX 3Ha'l8HHH 9HeprHi!: OCHOBHOI'O H B030y>K-

.ll8HHbiX C 1/ = 2 COCTOHHHH CHCTeMbl, 0WHOKa rrpH 9TOM yMeHbWaeT C SI C poc-

x / 
TOM G 

141 
B He.oaBHei!: pa6oTe cpaBHeHbi pe3y JibTaTbi TO'lHbiX H rrpH6JIH >I< 8HH biX / rrony-

'leHHbiX MeTo.ooM I u v I Bbi'lHCJieHHi!: .onH HYKJIOHOB c rrapH biM B3811Mo -

.08HCTBHeM .OJIH CJiy'laH, KOI'.ll8 O.llHO'l8CTH'lHbiH CITeKTp HMeeT BH.ll H8CKOJibKHX MHOro

Kp8THO Bbipo m .oeHHbiX ypoBHelt IBbipom.oeHHbie rro.oo6ono'lKH I. TaKa H cuTyaui1H oT

BeqaeT cci:JepH'lecKHM H.Op8M. Enaro.oapH yrrpoweHHHM, CBH38HH biM c Bbipo:>t<.oeHHeM, 

8BT0pbl MOI'JIH peWHTb 11p06JieM y .OJIH H8CKOJlbKHX H.oep. QHH TO :>i< e ITOJib30BaJIHCb 

MeTO.llOM rrpoeKTHpOBaHHH H ITOJIY 'lHJIH XOpowee COBrra.oeHH:e pe3yJibTaTO B, ABTOpbl 

rrpHWJIH K BbiBO.oy, 'iTO B HX cnyqae apci:JeKT 6JIOKHpO BKH HH"'ifO :>i<Ho M8JI , 

M bl He cpaBHH:BaJIH B h.9.CToHwei!: pa6oTe c rrpH6JIH>KeHHbiMH ypoBHHMH TO'lHbiX 

B030Y>K.OeHHbiX ypOBHeH C 1/ = 0 H Boa6y m .oeHHbiX ypO.BHei!: c v = 2 TH rr8 I 1, 

JJJ, TaK KaK ITOK8 He HCHO, KaK O.OH03H8'lHblM CITOCOOOM COITOCT8BI1Tb 9T ifM ypoB-

HHM IIpHOJIH: >K eHHbie ypoBHH, 

B 3aKJIJO'leHHe Bb!pamaeM 6naro.oapHOCTb s.r. COJIOBbeBy :,38 rr ocTa HOBKY 3a.oa

'lH H 38 MHOI'H:e ueHHbie 38Me'laHifH. noJib3yeM CH CJiyqaeM Bbip83HTb COTpy .O HifK8M 

rpyrrrrbi TeOpHH H.opa, a oco6eHHO H.I-1. nHTOBY H Y1.H. MHX8HJIOBY rrpH3H8TeJib

HOCTb 38 HHTepecHbie .oHcKyccHH, M bi 6naro.o8pHbi M8TeMaTH:KaM P. H. ¢ e.o opoBoi1, 

H.A. Ey3.08BHHOA H C. ToMaweBcKOMY 3a rrpoBe.oeHife '"llfCJieHHbiX p8C'"!eToB . 

1 6 1 
x/ B rrpe.oene O'leHb 6onbWHX G /Mo.oenb M QTTeJibCOHa I MeTO.ll rrpoeK-

THpOBBHHH .oaeT TO'lHhlH BeKTOp OCHOBHOI'O COCTOSIHHSI. 



i 

TaCSJIH.ua 3. 

ToqHI18 ::meprMM B036y7S.,USHHb!X COCTORHim CMCT8Mb! }J.JIS! C8Hll 0pl1Tl1 V ::2. 

tUicJIB. I , 1I , JlL HyMepym sHepreTMqeCK.t~e · ypoBHM npM 3a;naHHHX 

KBaHTOBb!X q.HCJIB.X ~1 , ~.l. • 

• S = I, 25 g = I S = o,8 s = 0,5 

~ •• ~!l. r .ii .i!I I ll _][_ I K JJJ I 1L J1L -------------------------------------------------------- --------------------------------------------------------· 
I,2 IJ,J49 I 6, 96I 19,190 I4' 222 I7,289 I9,489 I4,885 I7,574 19,742 15,795 I8,05J 20 ,I5 ) 

I,J I 2,496 16,022 19,98I IJ' J26 I 6, J4 6 20,328 IJ,956 16,62J 20,621 I4,82J I7 ,084 2I,09J 

I,4 II,778 I 6, 562 I9 ,I60 I2,5J6 I7,o00 19,464 IJ,I04 17,J74 19,721 IJ,887 I7' 97?. 20,141 

1,5 I2,J49 I5' 96J 18,190 IJ' 222 16,289 18,489 IJ,885 16,574 18,742 ]4,795 I7,051 19,153 

2,J II, 584. 15,047 20,870 I2,J85 15,J67 21 ,247 12,994 I5, 642 21,564 JJ, 837 16,095 22 ,067 

2,4 I0,860 I5,689 19,951 II ,589 I6 , I05 20,305 I2' IJ9 I6,457 20,604 I 2,900 J7,0I5 21,085 

2,5 II,496 15,022 I8,98I 12 ,3 26 15,346 I9,328 12,956 I5,623 19,621 IJ' 823 I6,084 20,09J :i: 

J,4 9,991 16,364 I9,145 J0 ,678 I6, 871 I 9,45I II, I96 I7' 293 I9, 7II II ,922 I7,942 20 ' IJ5 

3,5 10,778 I5,562 18,160 II,5J6 16,ooo 18,464 I2 'I04 I6,J74 IS, 721 12,887 I6,972 I9,I4I 

4,5 II ,J49 I4,95I I7,I90 12,222 I5,289 15,489 12,885 15,574 i7,742 IJ, 795 16 , 05J IS, I5J 

• 

......, 



i 
r . I 
tJ'"\ I 
H I 

I 
co I 
H I 

I 
I 
I 

n I 
tJ'"\ I 
0 I 

I 
\0 I 
H I 

I 
I 
I 

tJ'"\ I 
0'1 I 
t- I 
~ I 

n I 
H I 

I 
I 
I 
I 

C\.1 I -.t 
t-
~ I 

t- I 
I-' I 

I 
I 
I 

-.t ., 
t-
tJ'"\ I ~ 

tJ'"\ I 
H I 

I 
I 
I 

tJ'"\ I 
co I co 
~ l C\.1 

H I 
I 
I 
I 
I 

0'1 I 
co I 
-.t I 
~ I 

tJ'"\ I 
H I 

I 
I 
I 

0'1 I 
co . I 
C\J I 
~ I 

tJ'"\ l H 
I 
I 
I 

C\J I 
C\.1 I 
C\.1 I 
~ I 

C\J I 
H I 

I 
I 
I 
I 

0 I 
0'1 I 
H I 
~ I 

t- I H 
I 
I 
I 

H I 
tJ'"\ I 
0'1 I 
~ I 

-.t I 
H I 

I 
I 

0'1 I 
-.t I 
:""'\ I 
~ I 

H I 
H I 

I 
I 
I 
I 

tJ'"\ I 
~ I 

-.t I 
I 

.. 
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TadJII1Il8. 1~. 

T04Hh!e 3H epr l1l1 B03dyJIC,neHHHX COCTOSIHI~H Cl1CTeMhl .D:JIH )/ = .Lf . 

--------------+---------------·-------------------------------------
'-------------------~~~f~~~1~----------------------

? ~ ~ l 5 ::: I , 25 ! 5 ::: I l 5 = 0 , H ! S = 0, 5 
_jL~~.~----~------------~----------~-----------~----------------
2 ,3,4,5 

1,3,4,5 

I,2,4,5 

1,2,3,5 

1,2,3,4 

14,75 

15,75 

16,75 

I7,75 

I8,75 

15 

16 

17 

18 

I9 

1 I 
I I 
I 15 2 I 
I t I 
I I 

I6 ,2 .: 

I? 2 , 
I8,2 

I9 ,2 

I 
I 
I 
I 
I 
I 
I I . 
I 
I 
I 

15,5 

16,5 

17,5 

18,5 

I9,5 
, I 

------------------------------------~-----------J _______________ _ 

rr. Pesy JlhTaThl pernemtSI 38.)T.8.4l1 npHdmnceHHhiMM MeTo)T.aMH 

Tadmrga 5. 

flapaMeTphl A , .A_ H npHdmuceHHI:Je 3Ha4eHHSl 3HeprHH 

OCHOBHOfO COCTOSIHHSI. 

-------------r---------~-----------------------------------------
1 I I I 

I I s I s 1 s :g = 1,25 : = I : = 0,8 : ,_ = 0,5 
-------------~ - --------~--------------~-----------~--------------1 

2 ,767 

3,750 

6,510 

2 093 
' 

3,654 

8,082 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1,537 0,668 

3,588 3,519 

9 215 , 10,562 

-------------L------------------------J--------------------------
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TadJIHHa 6 • . 

flpHdJIHReliH~e 3Hepnm B03dy)lt,Il;8HII~X COCTOSIHMA C y .. Z , 
B~4HCJI8HHY8 MOTOAOM a). 

---------T------ -------------·------------------------------------. 
I E (G.) 

l --:,1 .~a. 
r---------------------------------------~--------------· 
I I s I 5 I 5 ~ -6 l S = I, 25 l = I l = 0, 8 l = 0, 5 

--1~-~---~-------------~-----------+-------------~---------------

I,2 I 13,685 14,130 14,435 11~ H2H I 
I 

, 
1,3 

I 
13,277 13,655 13 ,H71 1'~,014 I 

I 
I 

-1 4 I 13,189 I3,5H4 13,816 13,991 
' I 

1,5 I 13,447 13 ,95I 1'l ,312 1'~ 792 I ' I 

2,3 I !2,650 I2 ,943 !3 ,07I 13,067 I 
I 

2,4 I 
12,561 12,871 13,016 13 '04il I 

2 r.:: ,? !2 ,8!9 !3,238 13 512 
' 

13 ,H'16 

J 4 
' 

12,154 !2,396 12 452 
' 

12,230 

3,5 !2 '4!2 12,763 12,948 13,03~ 

4,5 12,323 12,692 12,H94 !3, 009 

---------~-------~-----~-----------~--------~----J---------------

' 
~ 

,·~ 
""'--



.. 
" )I 

r J: ~ 
! ...... tt 
I .. = 
l . :1: = -:; g E 
I•·' !:I := 

\ ·I ~:~: 
f1 ¢ = 

I c ~ ~ 
-:-. : T 

I 
I 
I 
I 
I 

. 1 ... I I 
..._- u:; 

I \J1 I I 
I I I 
I I I 
I I I 
I I I 
I . 

"" ' 

jl;~ /y/ 

Ta6Jmua._ -7 • 

3HaqeH.ttH napa.MeTpOB b.. , .A C yqeTott. a<f4'eKTa 6JIOKHpOBKH ;IJ)IR 

B0 36yJri.,JJ;8HHLIX COCT O.ffi!Illi C \) == Z .t1 np.t16JIHlt8HHH8 3HaqeHIDI 8Hepr.t1.t1 , 

BHqMCJI8HHH8 a•r 11M M8T O,IJ;OM. 

--- i------------------------ -r------------------------ - - - -T------- -----------------r- ------------------------
1 I I I 

! 9 = I' 25 : g = I I g = 0 ' 8 I s = 0 ' 5 
I I 1------------------------t------------ - -------··------+------------------------.----------··--- ---------- ---
1 _ (.>! I (bl I (<f ) 1

1 
(4) 

·~ E I ..A E I .A - £l A E .... J.. I -;,-!~ .. .::x.. .... ~... -:. , ~l. I ~.~.. -i-,?:t. ~,j,_ I ~?, -:.._ -s,-:.... t:.~.~l. : ~.?.l. v' ~ 1!1"- ~.~.L 
.~, , · .ll. 1------------------------L------------------------+------------------------r------_ ------ ---- ·---- ------

l ' 2 

..r. , J 

J ' /' 

1 , 5 

2 , J 

2 , 4 

~ , 5 

J ' <~ 

J,5 

4 , 5 

O,J 25 

0 , 241 

o , ooo 

O,J25 

T,407 It J 559 0 , 200 

1 I I I 
I I I 
I I I I 
: I , 608 4 ,746 14,246: T , 2T9 ,~ ,651 14 , 948 l 0 ,894 4,586 I5 , 4 6J I 
I I I I 

J T , t1-9J 4 , 615 IJ,J68 l J , IIO :1- , 560 H ,OI9 ~ 0 ,798 4,5JO 14 ,49 4 l 
• I I I 
j I I I 
I l , J?O 4 , 187 12 , 684 I 0 , 8J 2 -1 ,108 I3 , T6I I o,ooo 4,II7 IJ , 400 I 
i I I I 
I I I I 

1,608 J ,746 TJ , ;>46 i J , 2I9 J,651 IJ , 948 I 0,894 J,586 I4 ,46J I 
I I I 

T2,424 l J , 04J 4 , 529 IJ , 050 I 0,749 4,514 IJ,506 I 
1 I i 

11 ,102 I o ,649 4,o44 t2 ,1 28 ~ u , ooo 4, !99 r2,4oo l 
I I I 
• I I 

1 1 , 49) J , 6I5 12 ,3 68 i T,IIO 3 , 560 TJ , OJ9 ! 0 ,798 J,5JO IJ , 494 1
1 I I I 

I I i I 
1 o ,644 2 , 647 10,604 l o , ooo J , ooo n ,ooo 1 o ,ooo 2 , 679 II ,4 oo 1 
1 I I I 
: r,J20 J,T87 IJ, 684 I 0 , 81 ;' '3 , 108 P , T6T l 0 ,000 J,IT7 T2,400 I 
j 1 I I 

1 -r:,6o8 2,746 r2, 246 l 1 , 219 :: , 651 r.? , 948 I o ,894 ~,586 IJ,46J l o,J25 
I I I I 
I I I I 
I I I I - --- --------------------------------- -- ---------------------- -----------------------~------ -----------------

1 , 1 74 o,ooo 4 ,087 

0 ,241 

o , ooo 

o,ooo 

4,52~ 

4, 50 7 

4 , 670 

J,5 22 

4 ,50J 

4,68T 

J ,507 

2 ,34 7 

J ,670 

2,522 

T6,064-

15,04) 

H,OOO 

15 ,064 

I4,0J2 

IJ , OOO 

14,043 

J 2 ' 00 \.1 

IJ' 000 

T4, 0 64 

::i 



18 

Ta6JIHUa 8. 

flpH6JIHXBHHHB 3Ha4eHHH C V = 4, BH4HCJIBHHHB MBTOAOM a). 

------------r-----------------------------------------------------. I (-a.) 

. I E 
I ~1~~~3~~ 
r----------~-----------1------------r-----------------
l I I I 
IC I [. I C ( I 5 

~1 ~z.~ ~ : J = 1,25 : .:1 = I : .:J = J,8 : = 0,5 
-----~~-----r----------~-----------,------------r-----------------

1 I 

2,3,4,5 : I8,4G4 I7,552 16,749 : 15,514 l } 
I I 

1,3,4,5 ! I9,09I I8,265 17,549 I I6,L~6I I ] 

I 

1,2,4,5 : 19,498 18,740 I8,II4 17,275 
I 

1,2,3,5 l 19,587 H3,811 H3,I68 17,298 l J 
I 

1,2,3,4 l 19,329 I8,4L~4 17,672 16,496 I J 
I 
I 

I I I I ' } 
------------~----------~-----------~------------~---------------

Ta6JIHUa. 9. 

ilpH6JIH~BHH~C 3Ha4BHHH 3HeprHH C V = 4, BH4HCJIBHHHB 

MBTO,D;OM 6). 

I : Ec.n 
r---------------- /.11~2..?3 ~'t 

I ------~-----------------------------
1 I I I 

~.1~3t~h~i l 5 = I ,25 l 5 = I : 5 = 0,8 ~ .5 = 0 5 
----~----------~-----------~------------ ' I I · 1 t-----------------

1 I I I 

~ 4 '75 : 15 I 15 2 : 
I I I ' I 

2,3,4,5 15,5 

1,3,4,5 [5 75 I 

I ' 
I6 I6,2 16,5 

1,2,4,5 ~6,75 17 17 2 
' 

17,5 
I 

1,2,3,5 ~7,75 18 18,2 18,5 
I 

1,2,3,1~ :rs,78 19 19,?. I9 ,5 
I 

------------I ----------·-----------..f-----------------------------

r 
c 

,-
.: 

, . 
L 



i ). 

·-------- ... 

·---------
5 
--------· 
4 

r 

------

·------

------

------

-----
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TadJmga IO. 

KOMDOH8HTU npOBKUMM npMdRM~8HHOfO B8KTOpa OCHORIIOfO 

COCTOflHMH Ha no~npocTpaHCTBO ill8CTM 4aCTMU 

I I , 

l---------------------~~=~~------------------------------1 I I I 

~ 1 ~ 3 : g = I ~5 l 5 = I : g = 0 8 : 5 = 0 5 
-i-~---J------~----~----------~--------~----~--------~-----------1 I 

I I 

I,2,3 : 0,640 : 0,715 
I 

1,2,4 0' 447 : 

1,2,5 0,316 

1,3,4 0,322 

1,3,5 0,227 

I 'I~' 5 0,159 

0,446 

0,287 

0,294 

0,189 

0,118 

o, 798 

. 0' 421 

0,24I 

0,248 

0,142 

0,075 

0,957 

O,IOI 

O,IOJ 

0,043 

O,OII 

2,3,4 0 ,243 0,210 I 0,168 0,064 
I 

2,3,5 0,172 0,135: 0,096 0,0~7 
I 

2,4,5 0,120 0,081~ : 0,051 0,007 
I 

3,4,5 0,086 0,056 : 0,030 0,003 
------------------------------1-------------L--------------------

TadnHua 11. 

npMdJIMJK8HHhl8 3HeprMM OCHOBHOfO COCTOIIHlHI, Bhi4HCR8HHble 

M8TO~OM npoeKTMpOBUHMII. 

-------------------~---------------------------------------------

~ 4?0 I H I ~C) >6 
----------------------2------~----------------~------------------l I 

~ . = I ' 25 ! 9 = I ! 5 = 0 '8 I s = 0 '5 
-------------------~-----------r--------------~-----------------1 I I 

I I I 
I I I 

4,966 I 6,850 I 8,249 I !0,095 
I I I 
I I I 

-------------------L-----------L--------------J------------------



. Ta6nuga 12. 

ilpH6JIH~8HH~O 3HeprHH B036y~~OHH~X COCTOHHHn CHCT8MH C 

V = 2 , BH4HCJICHH~8 nyTeM npOOKTHpOBaHHH npH6JIH

XCHHUX BBKTOpOB M8TO~a a). 

-------r---------------------------------------------------~-----! ~~~~hI H I ~~.~~)0 T-------------r-------------r-------------,--------------· 
I I s I g I 

~~~---1--~-=-~~~~---l ______ :_~ ____ L _____ :_~~~---L-~-=-~~~-----· 
I,t! 

I J 
' 

1,4 

I 5 
' 

c J 
' 

~,4 

2 5 
' 

3,4 

) ~ 
' 

Lt 5 
' 

13,410 

I~,5o1 

11,895 

12 '+I2 
' 

II, 6LI9 

10,979 

11,571 

10,II3 

10,9~3 

II 41Q 
' 

14,~80 

1J,38B 

12,610 

IJ,~~76 

12 45~ 
' 

II,664 

I2,386 

I0,727 

11,635 

12,321 

I 
I 
I 
I 
I 
I 

l4,~J38 

l4,0I9 

1J,IJL~ 

13 920 
. ' 

IJ,067 

I?, 171 

1?,995 

Il ,20J 

12,I49 

12,984 

I 
I 

: 15,855 
I 

: l4,89<J 
I 

: IJ,90J 
I 
I 
: 14 ,eo~ 
I 

: 1J, 914 
I 

I I~' <JI5 

13,830 

II, 944 

12,893 

13,874 

-------~-------------L-------------L------------~--------------

1t.~ 

I,; 

I, 

I, 

I' 
2, 

2, 
') ,_ ' 
3, 

3, 

L. ' 



r c 
H-

--;-----· 

-------· 
,5 
-------· 
) 

------

'l'ad nnua 13. 

IlpHdJB1JIC8HHhle 8Hepnm B03dy)i()J;tJliHhiX COCTOHIIYf~ CHCT8Mbl 

c V= Z. , Bbi4HCJieHHble nyTeM n~oeKT~poaaH.IHI npMdJIH:1C en

HHX BCKTOpOB M8TOla d). 

--------------------------------------- --------------------------
f. ~-i1~~ I H I P ~.~.L ) 6 --------------------------- ---- -- --------------------------

r. -- I ')5 5 -- r 5 0 ° S 0 5 .-:S -6 :1 - t'-- - .1. :::; \ ,u = ' 
-~-~------------------------------------------------------------
I 2 
' 

13,356 14 234 
' 

!1~,910 15,897 

1,3 12,520 13,358 ~~l ,OOI I4, 942 

1,4 11,842 12,687 13 '1~00 I '~ ,roo 
1,5 12,256 13,234 13,910 14,897 

2 3 
' 

11,619 12,426 13,045 13,960 

2,4 10,969 11,795 I2, 'l('0 13,000 

') 5 ,_ ' 11,52() 12,358 I3,00I 13,94;! 

3 '~~ IO 'Ji~() II,OOO II,400 12,000 

3 5 
' 

10,842 II,6B7 12,400 13,000 

4,5 II,356 12 23Ll 
' 

12,9IO 13,897 

----------------------------------------------------------------

Tadmma 14. 

CpaBHCHMe 3Ha4eHH~ ~A c paccTOHHHeM MC~AY ncpBhiM 

BO;JdYJKA8HHbiM M OCHOBHhiM COCTOSIIIHHMH C~1CT8Mbl. 

----------------------------------------------------------------
5 = I ,25 

5 533 
' 

5,039 

5 = I 

4,IH6 

3,B50 

s = 0,8 

J,074 

2,983 

5 = () ,5 

I :335 
' 

1,9~5 

----------------------------------------------------------------· 
B~~Ho, 4TO conocTannHeMHe neJIH4MHY OAHoro nopHlKa. 
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Tndmmu. I S . 

Ksa)lpaTbl nopM npoeKIJJt l1 np H6 Jrl1">:CeHHhlX ser<Topon 

OCHOBHOfO COCTOflHl1H Ha no~npOCTpaHCTBO ill8CT11 

'-HlCT~1I..I, 

----------------------------------------------------------------<. io { 'P J 4?o) 
----------------------------------------------------------------

5 = 1,25 5=1 5 -= O,H 5 =- 0 ,5 

0,38H ('; ,l~12 0,450 0,629 

----------------------------------------------------------------· 
3TH BenH411Hhl noKa3HBamT, CKOnbKO npOUBHTOB OT l1o) COCTaB

nHeT IIIBCTM4aCTH4HaH KOMnOHCHTa. Bl1,I(IIO, 4TO C pOCTOM S 
BKna)l 3TO ~T KOMnOHBHTbl YM8Hbl!1118 TCH. 

Tadn11na IG. 

HHTerpanH nepeKpHTHH T04Horo 11 npHdn11~ennoro 

cnpoeKTKpOBUHHOfO B8KTOpOB OCHOBHHX COCTOflHHD. 

< fo I P J6 
S = I ,25 5 = I s = 0,8 S = I 

0,999 0,999 0,997 0,988 

3)l8Cb TaKxe BH)lHO, 4TO npOUB)lypa npoeKTHpOBaHMH )laCT BBKTOp) 

048Hh dJ1113Kl1~ TOtUiOJ.&Y neKTOpy OC'HOBHOfO COCTOHH11H. 



Ta6JIMp;a I ?.!. 

Pacn}:'C.I(8JI8Hiie IIJIOTHOCT.H B OCHOBHOM COC T O.ffHI111, Bh!t!HCJI8HH08 

T O'tlHhiM H npUCJIIDi\8HHh1Mll M8TO.JJ;aN! Ir1. 

--------~-· ------------:--- -------~-------------- -- ---------~--------·---------------1-- ·----- ·-------- ------- --- - -

l ..., I 5 I 5 I s r ,. 

~ 

·r 

') 

' -

J 

.,_ 

5 

I C T 25 I - T I = 0 , 8 I = J , / 
I J = ' I - I I 
1 I I I 
1-----------------------~------------------------~----------------------~--- - ---· ---------------- -
i · I I I 
I _ _ l: 4- I _ .1. I .z, I _ .J:. _ ' .:z., 

l N-., ~1JN~~~~~>, v'-' : N~s ~cf)N.tl~·>w v; I Ni ~~<~.IN. 1~.)6 "II; I N1., f ':t:)N_.~!Po " v-~ 
1----~------------------+-------------- ·-- ·--- -------+-----~--------!$ __ ________ -+- - - - - - --- -------- - -------- --
1 . I I I 
I I I I 
I I I I 
1 n , 8 77 o , 889 o , 85J l o , 9IT o , <:J:' 7 o , 89"3 l o , 94 0 o , 'J59 o , 9Jo l 
I I I I 
j o , s r o o , 8T 2 o ,7 67 1 o , 85J o ,B6T o , s :I o 1 0 , 895 o , ~n2 o , s59 1 
I I I I 

I o , 675 o , 66T o ,6J T l 0 ,7 T6 o , 692 o , 649 I o ,770 o ,756 o , 679 I 
I I I I 
I I I . I 
I 0 , 398 0 ,4 TO 0 , 4 55 I O,JJ 8 O,J5J 0 7 419 I 0 , 2 68 0 , ? 7 6 0 , 370 I 
I I I I 
I I l I 
l o . ;; ~o o , ?2 8 o, 294 1 o ,I8?. o , TGO o ,2Jo 1 o , T2 7 o , o9 7 o , T62 l 

u , 979 I) ' :J ~) 5 ( ~ ( ) ""I -~ . ' > ::.-

0 , 95 9 C, 937 () ' r! '; -

u , 86J !l n l '"' ' _, ••' ('_ !_) ~ -~',(_1 7 

·) , ~ i~ t \I ' U7? :·1 ' ;) ,'8 

.:) , d ~ :. e I. I ' ( 1]. _1 IJ ' ! , 

! I I I 
i I I I 

-------~-----------------------~------------------------4-------------------- ----L-- -- - ----------------- --

tv 

"" 

J 



~ · l 'b 
b 
22~ j ,j2 

r /6 

' 2,3 

21 l 
=----1,3 I ~ 15 

20 ~ 
- 2,4 

--
~!, 2 ~ @ jlj26 3:5'1 /,4 

19 -i 

-- :,_- 3.4 

I ' 2,5 - ~2,3,4 II: 14 
~- 1,5 

= ' , 3,5 

18 -j 

--4.5 J 
- f,2/3,5 

I 13 
/.2 

17 -j I, I.; I - 1,2,4,5 

~ 3,4 

-- 1,3 ~ ff j 12 i,S 

J6 -1 ~2,4 - /,3,4 ,5 
3,5 

~i~ 

151 
~4:5 / - · 2,3,4,5 I Jt 

--
- - 1,2 

/4 

I \ tO · 
-----1.:3 

13 1 ~1.5 

- -1,4 ~ I =::::: 2,3 ! 9 · 

12 l 
~2.5 

4,5 

- - - 2.'1 
- ---. is 

if I ' 8 

- - - 3,4 

10 
7 

9 

(j 

8 

s 
7 -
6 'J-::0 V=2 V=3 

f 
It 

l ' II <: . J. T n' l\i i,JC 3 B <'p r eT H 't<} CKI!<' ypoBHH nJJ H G 
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16 

,3,4 

,3,5 

13 

4,5 

f2 

.4,5 Jt 

9 

8 

7 

6 

s 

~=0.5 9=0,8 S=J.25 

p l1 c. 2. 
COCT O SIHifH 6 f( J:teHH f,JX 11 D 0.'3 y, . C • OCHOB H Or .. n I CBA3 H 3 H C flrH 11 K O HCT:JIIT b 311a' JCHIHI .'3 11 [J 'I f' l!l!!! ToYHbl e., l!f'CKnnbKII'< c v :- / 1 .11 51 



9 

8 

7 

6 

5 

p H C, 3, 

m Ds .(15 0 -a 
CpaeHeHHe TO'IHbiX ypoeHeil 3HeprHH c npH6nH>KeHHbiMH ypoBHRMII 

Bbl'IHClleHHbiMH: 

MeTOnOM 6/ C npoeKT11pOB8HIIeM 

M&TOnOM a/ C npoeKTIIpOBaHHeM 

MeTonoM 6/ (8) 
MeTonoM a/ (a) 

nns G = I ,25. 

(6 6) ' 

(a 6) . • 

PaccTORHHe Me>Kny TO'IHbiM ocHoBHbiM ypoeHeM 11 nyHKTHpHoil nH-

HHeil paBHO 2!J. 

if 

to 

9 

8 

7 

6 



t 
fS 

14 

13 

12 

if 

fO 

9 

8 

7 

6 
p H C. 

27 

S=l 

jtj2 

1,2 

~~ 
1,3 -=~:-: ----------:~ 
1,5 

m 

4. CpaBHBHHe ToqHwx ypo a HeA 
G = .1 0 6o3 n a qeHHII TaKHe 

3HeprHH r. llpH61lH >KeHH'•IMH llllSI 

:>KS h ' '" H8 pHC. 3, 



~ 
16 

J 

141 

13 1 

12 I 

ff 

to 

9 

8 

7 

28 

f:J -:.0,8 

//// ~ 
1,2 -------

/,3---
lS ~ 

_____/ "-

~ 

l,lj~-
-- -

2,3 -
2~ 
ljp 

# 

2.4 - -- I 
3.5 

3,4 

m 06 Q(i 5 <l 

p 11 c . 5. 
CpaBHeHHe TO'-!HbiX ypoBH e w 3Hepr wH c npw6nw >KeHH biMW n nH 

G = 0,8 . 0 6o3Ha'-le HHH TaKHe >Ke K8K H8 pwc. 3 . 

i i 
I 

I 

17 

" I 
I 

15 

f'+ 

I 

f3 

12 

11 

10 

9 



17 

16 

15 

14 

13 

12 

If 

/0 

9 

29 

S=O,S 

1,2 - - --

2,4~ 
3,5 

3,4 ---~-
.---- ----

p H C , 6, 

----------·------·------~ 

m 

C paBHe HH e TO 'I Hbi X ypoBHe fi sHep rHH c npH 6nH :>I<eHHI·IMH ;un 1 

G = 0,5. 0i:i 03Ha<reH HII T aKIH' >Ke KaK Ha pw~. 3 . 
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