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I., ileus•t 

Hactoalllaa pa6ota xose~~ dBTi no.aeasol ,lt.la ;13J:&oa-teopetBOB, 

npuea.i:»ux teopo cynepaJce6p Jlx 1 c1oel pacJote. B Bel & octa-

BOBDCJI Ba B8KOtOpliX CBOic·r:aax Ta&IX aJiredp. 

1.1. llpl B3yqeBII cynapaxreOp Ia (ex. / 2 ,3,4/ ), &a:& npaBIJio, 

paccxatpBBamt IX Z.,- rpa,vBpoBaBBHe no,la.Jire6ps ( cx.n.I.2). 

O~B&EO, Be BCJIKaJI DO,la.Jredpa, B 06&qBOM CM&CJ18 3TOrO CJIOBa , 

cynepaJireOp& Jix aB.uetca Zz, -rpa)tJKpoBasBol. Hanpoep, B D6ol 

eynepa.ureope /(n,n) ( cM.n.I.2) no,u..are6pa, nopo:Qessaa aJJe-

118BTOK 

I~ I~ 

HI aBJIJIITCa, KaK JierKOipOBeplti, ~~ -rpa~lpOB&BBOI ( 3~8Ci 
J,..- e,uBII'Isaa h,XJt, - xatplllla). 

B pa6ote / 5/, DOCB~eBBOI CBOICTB&M npoctHX cynepa.aredp JIB 

(eM. n.I.2), B.H&M • :M.~olsepT odpatBJll BBKM&Bie sa taxxe no~

aJireC:Sps. 

HJse 

BaKH 6y~et noKa3aao, qto •noqtB 1 &aS,ltoJ• cynepaJiredpe JIB ecti 

Be Z -rpa.vapoBaamte D O,la.JlreCSps. Is nOitaax, B qactBocta, 

qto BCaKaa cynepaJiredpa Jb: C B8BfJl8BJDI pa.uiEa.IOK B BCS:&aa DOJIYDpOC• 

taa cynepaJireCSpa, otJI:nBa~: ot cynepaJJreC:Sp JIB aexotoporo cneJVI&.Ii-

Boro tana, oCSJJa~et se :~~-rpa,v1poaaasol no~.areC:Spol. no.assl 

D8p8118Bi p83fJiiT&TOB B B8J18.8BBBX IIOKa BODpOCOB D DpiiBe~eM B 

DJBXT8 5. 



2. 

1.2. ogoapqelll I II~IIIIOJIO[II 

lloA Z L CSy.~;e:u Dosoat~t Kon~to B&qetoB Do II OM Jim 2, Z/£2, 
r,Jte z -KOJilt.O ll8DX 'IBC.e.JJ, C 8C!8CTB8BB&KII onepaQKIKK CJIOZe

BII I )'Mil OZ8BB8e Dy)tell IJICtJ.tlt, q'fo z COCTOBT 13 &JI8K8BTOI 

0 • 1 ' :r. e. z2 = [o ~ i J . z2 -ll0JI8 0 ta6.DllUJI 

cJJozesBa 1 y:u;sozesaa : 

0-1-0 =6 
o~.i=f 
-i + ~- -= 0 

0· ·l-:: 0 
0 ·6 :: 0 
{·{ = l 

• 

B Jta.U.R8111eM rJy1J! qtlll'JpllpOBa!lt CDIBOJIB TilDa 

~ f 2z . YCJIOBDCI cqlttat~t, 'ITO 

(-I) tJ( 

(-l)ci.+/1 = (-1).((-J}p 

, r.J;e 

' 
-<,fl~Z,_. 

{A} 6y,JteK lCSOSB&'I&'r » DO,lUipOC'rpaB C'r BO BeKO 'rOpol 

aJireCSpa, sa"rasytoe sa ee n~~OJeC'rBO A -:F r;l ,, 
3su ,., $ CSy,lleK acno la30Ba'r~t .J;JII oCSoasaqes•a npool CJlOOI, 

a asax I"Jt\ " - .ua o6osa;s.qesxa tesaop:aoro upoKsBeJteBJUI ( ex. II/ ) • 
n "-" 

llp013B8,ll8Bie (rJBJIBB81BOe) B aJireCSpax rJy,JteK OrJOSBa'la'ri C DQM0~8 

CKOdOK: [ ' ] • liy.J(ell J8CCKatpiBatlt !OJlltltO KGB811110118pBi18 

aJireCSp:a BaA DOJI8JI • ( CM. ~Tp.2a)." . ~ 

llyc:r~a G tau.a a.DreCSpa • 

C= G.; ~G.; , [,1(8 



Bee pe3yn:&TaTLI, npHBo,IteHHLie HMse, cnpaBe,ItnMBbt ,1t11a anre6p 

Ha.lt non eM C . JieMMbt l m 3 cnpaBe,ltnHBbt xna nll6oro nona, 

2a. 

neMMa 2 H npexnoxeHHe I cnpaBe,lt11HBbt ,1t11a nll6oro nona c xapaKTepHCTH..i 

KOI He paBHOI 3, BCe OCTa;~HLie pe3yn:&TaTLI cnpaBe,ltnHBbt ~a nll6oro 

anre6paHqecKH 3aMKHyToro nona xapaKTepHCTHKH 0. 



3. 

A.1re6py C c taKDl pasJioseB•e• 6y.Jtex Ba3HBaTi QY!I8R§JU"e9:Rol 

lCD ,ltJll: JlltdiU 81 O,lliOpO,ltBliCX 3JI8118BTOB (l' H t' BHDO.IB8DTC8 

COO'fJf0118B•a 

(ro em 3,J;ec:~o [G~ ,Cp] ~ C-<+fS ). 
Ec.u G'- cynepa.lrE CSpa, TO B3 CBOICTB Z2.. BHTeUeT, 

BADpBIIep, qTo Co JIB.I88'J'C8 DO,ltaJiredpol c 
' 

[Go- ,C1J f ~- • [G.,-, &;1 ~ Go • IIo,a.1redpy 

Go B83iiB&J)T !!!!,!!._~.~· cznepaJirl~~ 
G; - !!!et~o! .!!CT~»m I cyaeeJre'!J!! C 

o6o3saqsae 

~ , a DO,llDpOCTpa&CTBO 

d~x ="' 1 

ICJIB X € G- ' C1( c 4. I 

• IBor,Jta npDesaetca 

Cynepa.~reCSpa (J c tHKCKpoBaBBIIK paaJioses•eM 

sa31i1Baetca gypepa&[tdpol Ill, ecJill ,llJia .o6&x ee o.uopo.usx aJieMeBTOB 

t1/) (, ( BiiDOJIDTCA COOTii0118HKa: 

[a,f] = -(-l)ri.P[.f,a] (I) 

(2) 



4. 

( oCSoO.essoe !OQ8CTIO HKO CSn), 

rxe t( f b.t. , If l~1 . 

:Baao upoepo11 cynepuJireCSp Jll: oJumtea cynepruredpw t1111a 

{(In, ~t,). PaccKotpiDI JIIIBttiBoe npoctpaser1o V c taJtcapoBasmua 

pa3JIOJ:8BJI811 

r)te \lo- Jl V; KaKB!I-TO DOJUIPOCtpaBC!Ba v pa311epBOCtel 
m II h, COOTB8TC!B8:liBO ( m,n ~ 1) • A .. redpa E~ttl Ll 
C ecteC!Be&BOI onepauel f.IBOJ:8BJII Jf&Tpll~ (Q,(...:,. t~d') IBJI88TCI 

cynepaJiredpol, cocroa•el Jl3 Bcex xatp•• BKAa 

( 3,l8Ca a{ -In X /I') , fJ - )'fl X If, 

.atp~a),ecJia c•atati, qto 
r-/?XII? d- n><"' t , 

(f,.JV.l,. cocro•r n acex li&TPillt BQII 

( ~ ~) 
a 

-

r,1te 



5. 

!.1reOpa E h rJ.. V c BHCSpa::~mna taJtJDI. oCSpaaoM paaJioaesxex ctasOBJitca 

CJD8pa.lreCSpol liB, e CJIH BB81:TK B Bel BOBJI) dJIJl:IB8IHYJ) ODipaltD 

[ , ] ' .US XOTOpOI Ba :acex OABOpOJUiYX 3JI8K8BtaX BliBOJlBIIlTCI 

COOTBO.IIU : 

(3) 

llOJI.Y'I&Baa tuo odpaaox B1lBaa aJireCSpa a:aJiaetca:, Jtalt JierKo 

npo:aepat:r., cynepa.aredpol 11:1, ~totopaa o<Sossaqaetca qepea ({In, n). 
Eco A B B cy:Iepa.nredpa JIB, TO zx tesaopsoe npoH3Be

.-;es•e A ® B onpe,lteuet~la CJit.1JI)IUIK odpaaox. Ha TBB30pBoK npo-

•sBeltBKH BKO~Jiel ~ :1 ~ ( OK. /!/ ) BBO~TC8 CSX.IHHIIBal 

OD8p8.]ijll [ , ] t J,1tOB.I~T:BOpl8~1 tpedOB8.JIHD 

[ (a., 81.,), (a?.® ft) J:= (-1/d 7~2 )(cl?f (., f tJ'., 
1 

fla}€9[1., ,It] 

.vm Be ex OJtBopo.uwx aJieKeB'roB A • B , tl; fA , (,: ~ B 
( 3l8Clt [ IJ.., J a z. J ' [ t.,' !t] ·- npOK3Bt,lt8HHI I A II 8 ) . X 

EeJIH. G - cynepa.1:redpa Jia c G..,- =o, to osa a•.uetca 

OdilltBOB81BOI a.1redpol JIH B C:IJIY 'l:O~eCTB (I) Jl (2) • ~aJtK8 cynep

&.lredp& :ill B ,JtaJI»Belsex pa~::c:u;atpoat • se CSJJttK. 

llycx• cynepa.nreCSpa .lx G = Co E9 G.; xx. A ee 

noJ;&Jiredpa. EY.ltK sasBa.t:r. A lL:rB.IYQOBaHJ!OI nOJW,JJred-

!.2! G , ec.u11 

X x) no.Jt ~~aJtol aaiiKc:r.» 3Jtee• • ,a.1ee <SyJtex no.tt.Kll.a.I~t, 'Ito Go 
:M Gf' (coot:aetcuesso) 'ltTIIaa • lltlltTBaa 'laCTB cynepa.1re<Sps (;.. 

x) (A®B )0 ~ ~o®~';Jf»{4; ® 8.;) 
1 

(A03)1-=(Ao®J3~)Ef)(A4®go-). 



6. 

A= A nt~o ({)A nG4 (4) 

B npotuBOK cq11ae C:Sy~e» aa.SBatlt noAa.treCSp-y A se 22 -
!:pa!f!POB8.BJ!O! ( B ~toK CJf.fllae flo- t 0 ~ G;- --;··B;ze ~·;JJ 
DOIJet BIBBO 0 T&KKX cyne:pa.ureC:Spax Jbl) • l't' .. 

llyctJJ G -cynepaJueCSpa JI• 11 A , 8 ;l:ld ·-"":0,1UisozectBa. 

qepes [A , 8] oC:SosBaliJtll noRJpoctpaBCTBO C, sataByToe 

Ba Bee 3JI811.8BTJi BB,U. rx , ~ J ' r,~;e )( fA ' 'J (- 8 
no.a.ureC:Spy A cynepa.ureC:Spw G saaaBaDt ·~ea.uoK C , ecJI• 

{x , A] ~A , [A ,x)~ A .lJIJI JIDOoro >c f G . Jlerxo na~3aor•, 11oro 

ec.u A • 8 z1 -rpa;JtYKPOI&BJIKI IQ8&.Dl cynepaJireOp& G 
oro [A , B }- l-rpa.uypoBaB&I ueaJI G . llyct~a tenep• 

2. 
lf1 (.,): r G G) £f ('l)::; r.G('J rr,,1 G (~e.>= r G r,.,, &,,.,,J 
~ L' , , ~ ~ , 1:7 J , ... , L ~ , J, .. · 

f:_fh) c 
Ec.u .ua BeKotoporo h, ~~ :: 0 , !o cynepaJireCSpa JIJI -

#"'(') 
Ba3iuaeorca 2!'sEe•D!.!: B •a.ctBoct•, ec.a• fC1 .: o, To a.urecspa 

G aa3lil:aaeorca a.cse.teBql. 

Paspe•llllll ~- rpa.v•poB&BDI uea.a cynepa.1reCSpa JI• C 
MaKCKMAJlltBOI pa3KtpBOC'fll sa3&B8DT i§JIIAIQM 3!01 cynepaJireCSpa. 

JlerKO DOKa3aTJJ, '1!0 pa~JI C0.18PDT BCIKBI 4 -rpa,VHpOB&BBHI 

paspeaKKYI K.lt&JI ~ • OE OCS~.I&8'f 'f8K CBOICTBOK, 11TO ia.KTOp-

&JrtCSpa ~ DO B8MJ J:l~: Be CO.IIp:IK! B8BJ.I8JIIX pasptaKKIIX 

4 -rpa,vapoBaHBHX uee.JoB. HeaCSeJitBB cynepaJirecsps JI•, 1e -., 
CO.ltpm~U~e B eBy .aeBsx L 2- rpa.vxpoBasBKX paspeJIJOIBx K)lea.IOB, 

Ba3BBa8t aouJJDoc;_sg. CJ·nepaJlreOpa 11• G , G = (;.0 ® G.
Ba311Baetca DPOCTOI, ICU: (tBa JeaeieJleBa II Be CO)lepDT C00C!B8BBHX 

z -rpa,JqJIPOBaBIIIlX B.le&J[OB. 
a 



7. 

llepea .J\. (1-L) (n ~ ~) tly)(elf otloa:saqaTi rpaccesoBy uretlpy -

ro ecri adeJieBy cyuepaaretlpy JIH pauepsocrB lv . 
llpJAeK dy,Jtelf curati, 'ITO A (11..) = ( Ll (~1) )1 

I.J • .UBe JieQM 

B J(aJiiBel•tJI BaK DOB8J(061TCI CJI8~··· J(Ba JTB8p~8BRI. 

Jleoa I. IIycrJ. G = ~ .,.r;_- cyuepa.1redpa b, lloAaJiret1pa 

A ~ G a:BJiaeTca ~~ -rpa;:apoBaBBol r:or» • TOJIJ.Ko TOrAa, 

:~orM. J(Jla JIJ)6oro J ~A ;• J = 4 +If" , tt ~ (;0 , t' f' 6-; , 
BBDOJIBIDTCI COOTBO.eBB& .' 

(5) 

Ao~asateJpctBQ& llycT• )(4a xmooro aJieMeBTa J? DOAaJiret1ps ~ 
BBDOJUIIDTCI COOTBOmesKa (5), Tor)ta, lt&lt JlerKO B Q8Ti, KaQHI 

a.ueMeBr A upeJtcTaBD B BIIJ(e CYKJili aJieKeBtOB B3 A f1 C u 
• An G.;. To eeti A sA(} G; E9Af1fit, •,cJie.J;OB8T8JliBO, 

BBDOJBIITCI COOTBO.eBBe (4), 

llyCTi T8Dipi, B&Ot1opor, J(Jll ~ BYDOJIBIITCI COOTBOmeBBe 

(4): A=AnGo-tEAr 1&;;. Jf-A , 1 =~~~, 
tl f &s , f f C; . CJleJtoBareJIJ.Bo 1 = ~~ + t'/ , 
rJe ~/ ( AIJ(;..; , -1'/f/1 /)().; • Ho raK Jtalt &=C.- (f)(l, .. -
npauoe pa3JIOJ:8BBe ~O.IJqaell, 'ITO a'= II ' -t'/ = , . JleDa 

,~;omsasa. 

Ae!HI 2,_ IIycTJ. cynep~Jiredpa JIK 



ee ueaeu11 ~ f'To , tl f ~ J /'fa 
I) [a J fJ = o 

a. 

2) [l,f]:tk~ ,tc·~o ( aJieJ&est[l,f} se :ttpates t:t ). 

Tor,Jta DO~JlreGpa A ' nopos.-easaa 9JI8118BtOM a + ( 
paBB& {a +" ' [' ~~ f 1 j . Osa SB.Iaetca aC:SeJieBol • Be z -
rpa.vapoBaBHOI. 

lopaateJI:DCtBO. llyct:D 3Jl8M8BTil a • I' Y.ltOB.IeTBOpiDT 

ye.noBD. Tor.Jta 

[ tt+ I, 11 + f 1 : [ t1, a J + [l~, f J + [ (, tt] + [I, I J = L-f, f] 
' 

tax u:s; [a, a.} = 0 , [ I, f.! ] = -l-tl. , I 1 
B cs.ty coouo•esu (I). J{811ee [ (I,IJJI,IJ}: 0 { T.K. [ (J lf (]01 

ex. (*) ) U [ ~, (I' 1.7 J = 0 • llocJie,uee puesctBo 

BH~eEaeT K3 T0~8CTB (I) I (2): 

[ i, [I, 1]) :[[1,1],(]- [ (,[(, t}j = -i{!JI, 0} 

JleiCTBJI'.r tJI:DBO, 

[a+ I, [t,tl}: Lit, [1, fl] .J-[1, [" fl}. 

Bo B3 TO~eCTJa (2) II 113 yCJIOBJIS BHT8EaeT, q'fO 

[a J I, I 1] = [l~, t 1, f 1 .,. [ f, t: tl ,( J] = o 

taK mx [ ~ 1 f } -: 0 • 



9. 

!Buornao, 

[ci,IJ) tJ+I J = Crt,IJ, t J-= - [t) r~ '1] = o 

Otcm~ B&texaet, qto a4re0pa 

{ (1+1' [/,~Jj -

aGeJeBa. noxazeK, '1TO osa coBnaJaet c no~RreOpol, nopo~essol 

a.aeKeato• It 'f ( 7,;.1~i. oOossallaTJ» qepea A . flOAaJireOpa A 
aB.aaetca o~'ie,u:ses•e• llOAaJII'eOp Alt.. ( h: J 1 Z J. • • ) , mgaa 

K3 KOTOPKX - JIKSelsaa 000JOqEa BCIX 3JI8KeBTOB, DORJ•am .. XCI K3 

ao~ ( DPD8B8111811 onepa:QD /.-1 J ae Go.tee ~ pas. 

Htax, A 1 :./4+1, [,f,t]} , 

A:l = { (/:+(, (.f,t}' { .(,[(,IJ}JtiJ},((,(]) J .::A1 

IIycta yze IIOkAS~HI,+Jl' )~h :A.., (n~2). C.teAOBatenao 

A.,~ Attfl f {[A .. ,A~ J.A •• ~ ::{ (Jf/ ,{f.l} ,{t/1,0)/f(,(},f(,l#] =A.j 

Otc•~ ••.uo ( BBKJtY npKBJUIIIa KBJtYit:QD), qto A h :- A1 
C.I8AOB8.TUI»BO • 

A:: {a+l, [~11], 

3tO, KaK OliJIO 308'18BO, &C8J1818. DO,U..treGpa c . B CHJIY JOIOBKI 

2) aJelleBT 1/t se npKB&.J;Jeut A . C.ae,JtoB&te.u~tso, BBJI.ltY 

1tBep:gesKa JieJOili I, no,u.JtreOpa A se aB.uetca .Zt -rpa.v•po

Jaasol. leMMa ,Jto&aaasa. 



IO. 
13 neMKK 2 BYT8EaDT B810TOp&e cne~CTBHI. 

~uc:rue 1. Ecu (/ =Go $C~ { G0 'F D f G.;) · 
aCSelleBa cyuepa.areCSpa .b, TO OBa 06Jia.la8T Be z. -rpa.JlYJIPOBaBHOI 

uo,M..ureCSpol. 

CllUCTJ\X! 2 • Ec.uz cyaepa.1reCSpa JlJI G paBBa npaxol 

C)'De cBoxx xxea~ oB A • 8 , 

G=A4iB) 
A:: Ao0A.;, B = Bo ~ 81 , Ao ~:o 1:8.; 

J 
TO B Bel eCT:& Be Z2 -rp:S.JtYKpOBaBBaJI IIO,llaJireCSpa. 

C.le,1CTBHe1Benocpl,lCTB1~BBO B&TexaeT B3 JieJOOil 2, Ta:s: xax 

B aToll cJiyqae .-aa ucssx .o:rx 3JitKeB TOB X 1 ':J ~ C - L-x, !1 J :: 0 . 

CJ18,1CTBB8 2 taXKI B&teK&et 113 .IIMMY 2, taB: ltaK DO JC.IOBK. 

[A I B J = 0 Jl [ 8 J B J ~ B ) A () B = 0 • 

Utpexo,ux lt Benocpe ... ·rBtBIOKJ paCCKO!ptlUIJ) Ba•ero BODpOCa. 

2.., ., CJYH!l CJitpan-tCSR.IJ! C. I!JIYJitl!ll PA.&IYJQH. 3,lect. 

CBpalt,11KBO C.IIJYJ).It 

Ilpe,moJIQK§IBt ~. JlllA..il cynepanreCSpa JIB G 
( ( G

0
- "¢ 0'¢ G-1 ) c B&BJ.li&BD pa,UU.liOM R ( B qactsoctx, 

paaptaKMaa) OCSJia~tT Be ~z -rpa~KpOBaJBOI DOAa.lreCSpol. 

io:s:aat•a•ctBQ 1 IIycT:~ cynepaJll'eCSpa JIB (;' = Co-61{;?'.;- 2 R 
Bpa,1Ua:a R-=Ra~R-1 ,r1e Ro-=RflCo ,R~=RnG~. 
PacCKotpo aecxo.at.xo Boaxo:msx cqqaeB. 

I) R -= R o . 3.let:• Ro - ll)teaJI B G {Rot; G;; I o) 
l.ta ~cssx ;JI;~;;ToB a B ~, ~~(~o, ~ € Ro- , ~~G.; 
DPOBSBI.l8BK8 ra I, 1 = () • J(eiCTJHIJiiBO, talt Italt 

r~o ,I)~ Ro • l-Co J C.; 7 r; c.~ ( CM. n.I.2)' T( 



II. 

[11, ~ J f Ro fJ G1 :~ o . Ec.u paa11epRocn c;{,;,., I?~ ) J 
to MODO no.-o6pati Tait:a:e ,Jtaa aJieKeBT& II • ~ , JJtOBJietBopaDJilBe 

)'1&3UBD )'CJIOBBO:, liTO {1','} B8 ltp&THO ~ • 3.l8Ci 1IpD81D& 

111018. 2. .UonycTD, qto e/tiJ? R; =i. Tor.-a R0 :: { Q? .lJIR 

Be&otoporo aJieKnta tl :1: c) • EcJIB B G.; ect• taKol aneKeHt 

( ,qro [~I) :se Itpa·rao 1ft , to TYT onaTJ. npoea.oa JleiiKa 2. 

Octaetca ••e Boa•oooct•: ,!(Jill JIIH1oro a.leKe:sta X~ &.,-, K¢tJ1 {x, >t] 
Ep8.TBO tft • OtCI)Nl C.I8,V8T, Kalt Jlerxo 3aK8TBTi, .UI DC&X 

a••• tOB X J 'J f G.; , (~, ~] f R 0 ( cK. toz,~;ecT_, 
(I) B3 n.I.2). To eCTi 

[ G1 , G.;] = l<o 
)la.aee, !BJt ltaJt { 1/t 1 G.,-} , (G.;, 12. J = 0 , 

!0 ROJQ'U.tll, no z2 -rpa,Q'KpOBaBII&.I IIO)I'.&.arellpa {a' C.; J 
IBJII8TC8 paapemHMOI B Be CO.l8PZITCI B ~ • Her&O npOB8pKTi, qTO 

ato BJteaJI B G . Tyt MY DpJIXOJtD x npotBBopequ c TeK, qto R. -
pall&aiG( c•. n.I.2). TioaTGKY ~xol Bap.asr otnaAaeT. 

2) R t; G; 
-·--·---· ··-----B atoM cqqae Pa.tOIEaJI R a6eneB (t-RIR}f G;j'/JG:;) 

llJCTi 0 t fll .( , (l E- ~ ' .tJ E- R . Tor,u., B CBJIY 

!OQICTBa (I), 

[4,tJ1-::o ' [II I I :r + l-(, 4, ] : 0 

1 cJie,~;oBatenso ( q +l1 ,q +I') -= {I ,I}= 0 
J I 

OtCJt,J;a DO.I)'qaeK, qro DO,JUIJ OCTp&RCTBO { Q..,.. ( 1 
aGeJieBol ae ~t -rpa~lpOB&BBol no~.1re6pol 

JIBJllltCa 

G. 



Dl" J o(n-•Jc G 
3) I' = 0 J 0 f 1\ - i ( /1 'h 2 I 2) , t CK. D. • • - -. - --- ------ _... 

3,Jt8Cia MODO. DOCT)'DBTia T8KJ:e, Ja:,JC Jl B DP8.lli.V.8K CJI)'qae. 

4) R.(")= o) o t ~f"-'1 f Co (n ~ 2 ) 

12. 

.. ----· _ __.._.....,_.....--____ ,_ ___ ...__ ...... --·· --
3,Jtec• DpKM&BHKY paCCYJ:A8BB8 B3 nepBOI .aCTB Bamero ,JlOE83aT8~i

CTBa, 8CIK BHDO~B88TC8 XOTa 6& O,JlBO 13 )'C~OBBI 

d'tj., RfJI·I) '>I ; 

eCTia T8KOI 3.1811811 T (¢o . 
) 

tit 'y., fe (II~) f B B G, 
qTO [/,/] f ~(H•I} ; 

tlt·~r~ (.f"-'' = 1 , .ua .ul1oro I' f.~- J ( (, ~ J € Rf"·' J M 

rJ. ... II;. f< 
(3~ec:r. noJtyqaetca, qTo [ R(ll·l)' G..; J - paapeliB&I 

I< ). 
_ _/. Rth-1) 1 0CT88TCI paCCKOTpeTi CJI)'qal, KOrAa ~~~ : ' 

0 't [ {, f} t R {Il-l J ,~;~a a(joro ( f G.;-J • G; C R. • 3Jt&C» 

:uouo nocT)'DBTi, JtU .B pasee, B31B B~KOTopal aJieKeBT 0~ f € C.; 
• Oitl f 1?. (1?-l) \ R {h-I J • Tor~ r~ I,]= 0 , 

TaK KU R.("·l)- B,Jlea.l B G ( CK. n.I.2),• 8Jl8118BT r~(J 
se nponopuosaJieB t:l • TyT :MODo npJDieBBTi .1e1011 2. 

s) R. {l1 > = o) R c,_, J:::. R t·')$ Rj"-'1, Rorn-,, t o t R~/~·'J 
---- - ----- --.... ---

D(lt·l) ,rl 
3,JteCi ~ -a6e~eBa DOAaJire6]~ (;r H DpBII8BBKOCTia Jl8KMR 

2 oqeJQBa. TaEJDl o6paso:u, paccKotpen Bee B03MODKe cJ[JqaB, 101 np•

XO.JlD K BIIBO,V t qTo )'TB8p:U8BJI8 Dp&JJ;Jl01:8BB8 I CD})aB&,JlJIBBO • 

Tenepi , I CliJIY DOJl:fli8BBOrO pesynTaTa, GC1:8.8TC8 paCCJIOTp8Tia 

neJIYnpoctse cynepaJire6pJI Ia ( e:u. n.I.2). 



1.3. 

3. Q,&yqal QVDpOCTKX C!DII&~lte<Sp lll 

HexoTopym BBcpo}llaJlD g ctpoeB mt noll)'npocTsx cynepa.are6p JIB 

.)taft CJI8.Q'I)Jil88 

1lpe.1IIQJIOIIBI8 2& BcaKaa DOJIYIIIIQCT&a CJD8paJiredpa JIB B30MO})t

Ba sexoTopol DO.Jta.lredpe a.nreGpa .u:e&w~•epesopoBaBIII. a-'~ ? S ~ 
-z 

s = E9 ( s, ®.!1 (n..: >) 
i :.I ' 

(6) 

't ~ 1 , n,· ~ o J (.-: -1, tJ • ··, ~ , S,. - npocTKe cynepaJired

Pii JIB ) A. {he·) - cynepureGpll JIB rpaccesa, CO,llepm.el s 
(ex. TeopeMY 6 H3 /2,.3/ ; 3,lec• BOA S,: ®llto) nOBJDIA&Tca 

caxa. allredpa S:· ) • 

13 IIOJIY'C18BBKX B8.KH pasee pe3JUT8.TOB lliT8Ka8T 

UptJDOllolesae 3. EC.IB A.la nonynpocTol cynepallredps IB 

B top~y.1e (6) 7 ~ 2 , To a.1re6pa (] odm.u.eT se 

] 1- rpa,VIrlpOBaBBOI DOJtUreGpol ( Cll. CJI8,JtCTBB8 2, n.I • .3) • 0CTaetca 

paccxotpet:& no,JtaJU'eOps B3 al'~ (' S , r,lle S = S'/ ®11 (11-) 

( S 1 .- apoctaa cynepa.~redpa JIB} • B cqqae 1?. > o 
OTB8T Ba Bam BODpOC ~8! 

UpepoaoltBMe 4 1 Bosma cynepaJI:~eCSpa JIB, co.-epm•a• no.-

aJiredpy TilDa S' eA(Ir)' r,~;e S' - npoctaa cynepa.lre<Spa JIB, 

h ">0 ) 06JJaA&8t Be Z2. -rpa.Q'HPOBUBBOI DOM.Jlredpol • 

.ueu.aateoctBo. UycT:& cynepauudpa JIB (J? S"®/1111)) 

() ts f s;' ote f L1 (11):t1fflt~-· Tor,~~& Dpl! tl = [f'(~e} ' ~ :{'J'~e J nJw I 
f'i,fJ= o 111 [I, I}: 0 ( c11. u.I.2): ' 

JleiCtBBt 8Jl:E.BO: 



] 

14. 

[ l, (]-:.. [ueeJ, [r ee] = [r, r1 ® (e,e7 = [r.r]e 0 = 0 
} 

[q,f] = [{e~e) ,{H~e)) = [e,r)@ {e. P] = [eS)~o =o • 

3~ec~ K anre~pe <:; npBMeBxua ~e1xa 2 ( ex. ll.1.3). lloata.y same 

Dpe~IOS8BKe CDpaBe,lJKBO. 

Teuepi octuortt paccxotpetlt DG.IJBpOCtBe aJire~pa, co.-ep-.xeca 

B aJII'e6pax ~? S , rJte S - npoctaa cynepaJII'e~pa JI•, B 

qactsoct• npoctae. Base KH yBKJXK, qto 11sor•e npoctae cynepaJireOpa 

JI• od~mt Be ~-r~•poB&BBBMH DO~~re~paKB. llOBBOC!ltD 3TOT 

BODpOC BaD DOKa e•e Be pe•eB. 

4. ClfJ&I IJI8.CCI111CKIX CIDepaJitt~P Jll 

K.mccxqecKKe cyuepaJire~pa JIB npBBe,leB& B pa~ote 121 • 3to cynep

a.are~ps cJie,v»ux tHDOB: A ( fh, It ) , 8 { m 1 n) J (' ( n, ) 
) 

D(ll?,h), D(2,1~ol), F('f)' G(3), P('l.) I Qf"-) 

(liM 18CCJiatpuae• tonxo ure~pa c G1-t'O ). Hue dy,Jtet 

DOKa38.BO, ll'fO noqtB BCe OBJI OdJiaJ&D! Be Z -r~KpOBaBBIDOf 
2 

no.a.ueopu.. A ( m I It J • 
4.1. C&Yllal aJir§6~ , -. ---

.U.aa K&TpQK 

- (ol. fl) j'- r ; f trm,~) 

OIIP8108.1aeTCll UUJitJIIDI oeipaa OK CJII8ptlll810 j t 'Z J 

( CK. D.1 .2), 

' ' 



fl".:: :- (?~ - t?d 15. 

nyeT» 
s-trm,~ J-= [ tl I~~ lrm,~r.J/ .rtr t2 = o) 

qepea A {tn~ h.) np• in~ Jt, 

a.1redpy JI• 

, J?1 , n. ~ o ) o6oaaau•T cynep-

.J~(m1-1,n+1) 
' 

a 11epea A (n, h J {n>o) cynepa.lrl,6py 

J'~(h+-t} hi1) /{ l'l1H2 j 
B C.IJ'Iae A (1'1 ,It J = .r{'(!'J?+if1 J?<~1) paccllotpo aJiexeaT 

(/fJI(m~~h~l) BIIAa 

,., I 
II=/ 

t;;;, /t1 0 II 

0 I "•I 
(3J8CJ. B BKIB811 J18BOM yr.IJ npaBOI Eepxsel KJ18TKII CTOHT I, a 

OCT& .. BKe 3.18118BTY 8TOI XJ18TKH paBEB BJJI»). HerBO DOKa3aTJ., qTo 

(q 1 ~) = 0 ( Cll. D.l.2). CJ1tAOllaT8JIJ.BO, DO,Jta.lre~pa .( 4. J 
- Be 4 -rpa.v•poBaBa, tax KaK et ( {4 (1111 h)) ,· , (. F Z1 

PaccKotpu cqqal A (n.ll) • Kax yxa3aao Boe, A(n,,)::: 
: r-t(hl-11 I'II-I) I(/.,,..,.~,} (h >o), 3,leCJ. TaltJit ae .PO.IIt, Kalt 

1 npe~e11 CJJ'Iae •rpae! odpas 1 yxasaauol taxtop-a.lredpe 

&.le••ta 

• • 
~ , 

.. 



A 0 

0 A 

r.-e A 'ttJ- mma-To (h >tit) HazaroaaJiaaaa KatplUla. 

lmx, ace a.uedp11 tea A (n,, h) o~.aua.»t ae ~
r p8.,VHpOB8BBJUIJI JIO,aJll'e C:Spa101. 

4.2. cp,al aJireCSp 8(Jn,~.}_.,:_ 

16. 

B (/l'I,Jf.) (111 ~1)111>(),) - cynepaJlreCSpa JIB Of,P~M~1/l111). 
3to uo,aJireCSpa B <'f»,.J,z") cneua.u.soro tllna ( ex. 12

J 
31 ) 

Oaa co.-epsxt s.aexest 
k 

""' ~ ,-A-, 

}h? 0 0. 0 

-I It'\ (J A 0 J~ 
(: 0 0 0 0 0 }.., 

AT 0 0 
C> ?~v 

0 0 

~ '-~--- 1# 
r~.e A t 0 B8KOTO}BI h X m -KatpJOla. Jlerxo npoBepllta' qto 

[I , ( J = 0 ( ex. n.I .2). noa:~:OKy JIBBelsaa oCSo.aoqm aJiexesta ( 

- no~.areCSpa tpe~yexoro TBDa. TaKIM o~pa3oM, BBJBO, qto ace 

a.areCSp11 tBDa 8(1'1,11) oCS.aa,u.aT se ~ -rpa,v•poBaBBIDIB no.--

a.ar eCSpallll. 



I7. 

4.3. Cu11a1 anredp t;{)( ~ '-~~-~ .:. 
ureGpa ;!)(h?,A J ( /1? ~ .2 J h >o) 

(ex. 121 ). Oua coxepKBT a~e•eBt tina 

paBBa ()j p ~~.~2") 

.... """" """ "'-~~-~ ~ 

0 I 0 0 -I-=/_ o - A 0 - I _,.,. 
-

0 0 C> 
.. 

-AT 0 4 0 () 

J,., 
;~ 

lh-
J~ rJte A ~0 

- 18KOT0l81 11 )( J'JII - DTPHQ.a. KaK B B cqqae 4.2 • DoJiyqaeM, 

•to (/,f) :0 • CJ18AOBaTeJliBO, BC,t.U.I aJiredpa TBDa ::lJ(II?,Jt.) 

oG~aet Be ~ -rpa~BpOBaBBOI BO~Jiredpol. 
4.4. ~q,al aJired~ {(~ > • 

. A.1redpa tJOia {{It) : Ojp (;_ 1 211.-2) ( 1'/. ;>,-. 2 , 

.. 

CM. / 2/ ) • 3.:a;ec• KODO DOCT)'DKTi 1:0'qB0 talt ze, !tal£ K B CJIYqa& 4.3 

(In: 4 1 " ~ ,. ·• ) • Otca~ B&TeJtaet, 11TO a.aredps at oro tBna 

o6Ja.l,aat Be .7a -rpa.vapoBaBBIOOI no.-a.tredpau. 

4.5. Quqal aJI[e.dp ff~t..) . 
A.tredpa TID a P (It,) coJtepu rca B f' ~ (11~ I 1 1'1 1-1) (h ~ 2) 

• COCT OBT K3 B cex Matpl!I( BBM, 

( a 
-
c 

~) 
r.1e t?tJ=o , t' - cDKetpnqecua, a C - xococDMetpB-

118CKal II&Tpll\a. 3Jt8Ci All .Ddoro 3JUIK8Bta BQB. 



L~ (; ~:r } 
I ) 

18. 

rAe tlll'~ 0 ) ~.-c~, ~ J-= ,. . 
P(h.) 0TCil,U. BIWIO, qto BO BCI:KOI cynepa•rodpe JIB TBDa 

ecta Be 7z. -rpa,vmpoBaBBaa no.u,Jirocpa. 

4.6 • CAJ11A.I a11red12 (Jf~eJ. JlllOan aJireOpa tlllla Q (Jtt) (~»~ 1 ) 

IBJ118TCJI 'aKTOP-&Jiredpol Qr"' J /{ .{ ll't ,.~ f , r.)te Q {j,) -

DO,U..Ire6pa .r('(l1~>11 /11-1) , COCTOQE~a 113 BC8X 118.TPlllt BQa: 

(;+f) 
c ~f=o Q("' • ltatt II B Dp8NUJ~EIII CJ(fllae, B . IIODO 

Bild pat!~ 3Jl8118B T C BB,Jta 

('-:("- !~) 
,.---!; ) 

r,Jte 

' 
" ... , 
~ 

( ~ ~ 0 ) }h~l 
(3Jt8CJ. B BJID811 J18BOII yrJIY CTOHT I, e. B OCTaJlaBiiX 118CT&X BfJIII). 

Jlerxo upoBepaetca, uo l(.a. ~):DP: odpa3 c B 0(~t) Be paBeB 

uynm. Teuepa MH BBJH:u:, qto see aJiredpi: tlUia Qr,.) od.aa.u.Dt 

Be 2 t -rpa,lyxposaBBUB DOAaJiredpeo. 

4. 7. C,Jiyqal §J!redp &t3) H F r~~) • 
AJJredpa (;(1) oeet pl3:U:epuoct» 31 , a a.1redpa Ffe,)-

40 ( CK. / 2/ ). Pa31l8pBOCTi ({;(J))O pasHa 17, a fJt1;.,(rft1)0 :2'f 

CJI&JtOBateJI»Bo, t:/*' ({;(!J )f: 14, a "'.,., ( Ff~J )~ =:: 16. 

laJJee BaM DOB8JtOdBtCa 



19. 

TO .UI Jl:DdOrO (I 0 Z ~ f &_,- B ~ eCTit TaltB8 DB81BO 

B838.BIICJUUI8 B.l811eB TB t:: B ~ , "qTO 

[ (!, I ! 1 -:: { C'-e I I] = 0 • 



111-t 2 h'tl- 2 

Uycn C, '= Q,;, - 'J,' ~AI ' G ; Q,i - L, ~( ~·. 
J:) j:l I 

3TH 8JI8118BTIII JIBBeiBO B83aiJriCDiil, Tal Jtalt r ~· ],':;, -
das•c ,(") _. Kpoae Toro, 1lli yze noKa3aJIR, t~To b'o . 

L-c ~I f] ': l_. (' 2. I t~ J = 0 

Jle101a .JtOJta3a sa. 

QM.ICtue 3, EcJia cynepa.1redpa JIB G = Cu- (/)C..; 
7 

{;;- , C; 't 0 a e:/~ (';0 ~ ~~ Q,- .,. ,2 , To 

20. 

B a.lredpe c eCTit He 22, -rpa,VBpOBaBBasl DOM..Iredpa 

(eM. JleKUY 2 B3 n.I.J). 
QJIQ.ICTBB8 4. Cynepa.lredpll JIB (;'(3) • r(f) Od.ta.Jai»T 

Be ~~ -rpa~BpOBaHBKUK DOAaJiredp~KB. 
5. auJU')!JBU 

llOlJ8,1t8K HTOrB B&JIBX paCCKOtpeBII. HanOKRBM, qTo 10i pacCMaT

pBB8.8K TonKo cynepa.1redps c seuyaeB:DJI t~eTBIDUI x set~eTBiUIB qacTID. 

B&•e no&a38Bo, t~To 

I) .n&das cynepa.1redpa Jla c sesylleBD J8,1UIEaJIOM ( B qacTsoctB 

paspemoaa) odJI&.Jaet se 2t -rpa,V.IpOBaBBol no,1ta.1redpol ( c:u:. ~».2 , 
nPtAAOW(fk"f t 1. ) 

2) Ddaa DOJI)'DpOCTal cynepa.lred:pa JIB,B8 SBJ188U,ICJI DO~Jiredpol 

anredp& ,JtappepeQKPOBaBBI S , CO,l8PD..el s , rJte S' -
npocTaa cyuepa.1redpa JlJI TBna :tJ (-z, ~, .1.) B.IB mptaBoBcxoro 

TJilla ( cu. / 2/) Od.laAaet Be 2 z -ipCUJHpOB&BBOI no.-aJireOpol( C'M. 
n.3 "n. <t) 

Octaeorca }BCCMotpeTa c.ayqal "2~( 2, ., ei) H CJIYqa• a.1redp 

KapT&BOICKOrO TIJI8. • 



2I. 

B aaKnDqeHme aBTop npHHOCHT rny6oKyD 6naro~apHOCTb 

B.r.KaAWmeBCKOMY sa HBH~HHpOBaHHe 3TOH pa60TH, r.To~opoBoH, 

E.A.HBaHOBy, IT.3KCHepy, A.C.CopH1~3a HHTepec K pa6oTe H none3HWe 

COBeTW. 
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