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B '1'80J)IIRX ftll1'8.-lbw!ca/I-S/ BaBBIIOAelcu;riiiUie :aeHOPJAI8 DOU nepeuoca'l' CIIBB I/6/ e Tpe

CSoaaue, 'l'l'OCIH :aeK'l'Opuoe nolle nepe'uocuo CIIBB I, IIOQ'l' CJIYD'l'l> IIJIIIBIIBDOII AU noctpo~!IIIR 

B88Hif0Jl8itCTBHIIo DepeucJieBHe 88 OCHOBe S'l'Oro Dp!IHIIBD& BC8X 'l'I!OJ)III :ji8K'1'0pJIHX DO:.el CO CIIB~ 

BOll I CIHJio MHO :a/71. DpH B'rOII oCiuapyunac:& :Bauu li.HH811H'leCK8.JI pou CIIJ!B&. TpeCioaaue, · 

qroCibl B8K'l'OpBHe DOJIJI OCIJia,li8Jill CDIIHOII I
1 

DOpollt,ll8JIO Clllllf8'!p1U! 1 OTB8'181111118 COxp&lleBBII B8JIQOB 

(ueK'l');lll'lecmro. ClapaoBBoro 11 Ap.), calllle'l'pu una BSO'l'OIIB'lecKOl, S~) .• '·A· Tau11 oCI

jiaaOII, R Sft 58:KOBH COXpeB8BBR 0Ka88DC:& CBR3811111i1101 C npoctpaBO'!BOII-Bp8118B8111 a ...eBBO, C 

. JIPOC'1'j:\8BC!Be811'0-11peli8IIJIHII CBOJlC!BOII B8K'1'0pBHX DOJieJl OCiJlaJla'l':& OIIBBOII lo Joe D0q'l8BBH8~ 

Po :a upe.Jie~ HY.IelliiX II&.CC B8K'l'OPBHl DOJiel nepeXO.U'l' :a '1'80Pu IIBra-IIBuca c RX IWJI6PQBOU. 

1111 HIIB8.Pif8.B'l'BOC'l'BIIIIo 0}UI8KO cttocoCI Blll!OM. :sf?! CIU '181J!'8qyp DpliiiODBeiBHII, rpoiiOB,JU!illl •. 

. H8AODYCK8I!IUIII oCSoCI1118BHH B8 'BHC!1118 CDBBHo 

B B8C'!ORIII8ll 0'1'8'1':&8 Ciy.ll8'1'.A8JI APP'Oll CIOJee OCiiUII B npoc'l'OI& BHBO.ll C ... ftpill B '!eOpiiU 

BeK'l'OpBHX DOlleA CO .CIIBBOII I R 000De'1'0'1'BJ'IIIUIX B88RIIO,lleiCDRI.&fo'! JI&BO.ll 0Jl8C'Dellllllll oCI)ia-

1lolr CBR88B C B8pR811BOHIIIilll JqiiiBIIBDOII R CO B'l'Opolt teOpeiiOlt S.He'l'ep/8lTax,J111D ~K888.BOt '1'1'0. 

AU RCUD'l8DR. l!UBRX (ODBCKB8DUIX C'1'8D8BR CBOCSolUi co OIIBBOII 0)COC'1'8BJIIUJiliiX BeftOpJIYX. JIOOo 

all ~. :Bi.mo~:r.oa aeBO'l'Opoe '!OUecno una '!ex,KO'l'opHe o6cJUaD'l'Oa :a teopee ·Re~p~a 
O'!CDM. cn.J11e'! anapn~~'!ROct:r.. BlmoA noliBOlllfe'f c e&~~oro ua'l8ll8. npocle:an c:aaa:r. o6.u 'leo-

.. pill B3811110Aeltcnl'IQIIX :aeeopma: DOJiel& co CDBIIOII r· c '!80JIIIllllll flllia-lbwloa. Ou AODJCK8e'f oeloG' 
III8BR8 .:&a DO:IR 0 BHODid OIIBB811B. 

' . . 

BaaHIIOAelto'!JI;yDQe BeK'l'OpB08 none OIIBCID&8'1' '!OBKO CIIBB I, 8CU BB yp8:aael ;uueJillll. 

c:ae1f1e-/6/ 

(I) 

'I.e. aCCBBBHe DOJIR A~ DOA'UIHB'l'l>CB :JC:IOBBII JlOjleRil81 '1'0r)l8 K8R B C:ayq&e Q:a8BOI J18CQ1 

B8 a,-Cr 88'1' orpe&B'leBIII, ~.t'(?,. npoUBOJI:&BO~ 
Uycn pefl'fCi· uKO'!OJM)e ~:ao "- :aell'lOpllllr .t;( \. • i · ·· 11-) m.. CmiBOJ»iiii% . .! or.. . _ 

( "L -1·· · tto) a e_ CK&:aap!UIX. Y'.._ (a.= 1. · · · t.) Dfmelo lllil.ll8JIIUI B8 IIOUOro ~rpaiiDIUiil ~~~: 
·.. 11111 :a8Uiro.llelcn~ BoJrel accoBHII ueB Bmopua noael . -_ : . 

~- c.p'- .i.. 8~ ~"-. «j 
co(.. .t. /' •• .,. 

(2) 

TOr.ll8 ype.BB8BBB 5bepe AU BenOpBHX DOJiel, B8~B. 

(3) 

3 
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'07CPJ,Jl8 OJI8,1\Ye'f, ~-'I!O!f) I' I . . . " ' . 

1
' 't."" ni ' Qb;t' ..,. ~~-) (4) 

WI,. if Cilrt>J< ... ()f' ill'-o,~ 
. f< ' " ,... 

·AIR 'J!OfO; qro6w aa (4) BHTeKano ycnoBHe (1), ueo6xo~uo, qfo6H npaBaa qac~ (4) o6pawan8Cb · 
' . 

B HOJb ~6q !OJi,D;eCTBeHHO JIH6~ BCJie,liOTBHe ,Yp&BHeHjl£1 ,liBU:BHHllo :;'1!0 OSH8q8eT, qf.O e111e .ItO TOrO; 

K8K )lOJlR no,llqHHBBII yp8BI!eiiiiRM Sllnepa ,llOUIIO HlleU MBCTO HeKOTOpOe 'I!Oll,lleCTBO TII.08 • 

·I .(~~ ~~} )~(b~' · ~.!l' '! e) " ~A'i.BJ -o,~" lj .. tF -a..,.m!- m uB,. cL;,ikg .. -:. 
/"' v "' ,. y!S,. ., J' ' 

.fti_~' b~ '\tl'(i.l ',!,},(.!.)) (~ ~.~ j {;Q 
. -"\.N -ov~\.Tj +'is lj "':t + \\<f""- "~ov'!•/l..'a.«,:~ .(5) 

(TOllt,ll,eCTB8HHOMY OCip&llleHIIIO B HYJib DpaB01l qaCTII ( 4) COO!I!BeTCTBYilT J. = 'l'(s.) = "f (: ) = '1"" Q ) o 

:;O.~H HB. ~Men ;lleJI(8 n::::» )CO CRIIHOpaJOI("f:· ~) R ~ :S (5) BBe,llBH cnHHOp YABOBHHOII paaMepHOO· 

. .f. . ... c. • • "' • . -,t 1t' =- . •' ) ' It'= 'f . ' 1i = "i c (6) : .rr '\l'i'.- 't'c. 'II"' 
.npaaaR q8C!lb TOZ;IleC'I!B8 {5) nOCTpOeH8 H8 alaepR8HOB BCBX ROJiel C TeM, qT06H OH8 06p81118JI8Cb 

B uyn D]liS 'BHOOJIHeHIIII yp8BHeHRII ,liBl!ZeHHfto C,ll.e:llaiiO npeJIDOJIOZeHHe t q'J!o BXOAHIIIHe B KOai{icllHUMeH-
,., .4,(1) ~(.L) . 

Til IIP!I .sltnepH8Hax BenaqaHbl.Lijk., I") +Ys lj , 't~• oy~ HeKo!opHe onepaTOPH (119.TJllllll:l), 
1 .. 

COQtOaiUie H8 6espaa11epHHX KOHC'l'8HTo :JTO AODYIIIeHHe, K8K 111:1 YBHliHM, Be,ll.e! K B88HIIO)I.ellcTBHRII 

C (Sea~~~epHHMH KOHC'I!8HT8MH .CBHSH. 

EcJK (SH'Mbl aaueHHJIH KOS~~UHBH!II B (5)' 6onee 06111HUH BHpaaeHIIRMH, CO,ll.ep.SIIIHIIII pSSIIBPHHe 

D8p8MB'l'pH .H !e HlfH HHYe DOJl~, TO Mhl npi!WJIII 611 K ;~~pyri4JI B88HJIO;IIeltCTBIIRM C paaMepBKIIII KOHCT8H-

'1'81d! OBHSH • . · • 
' · · . , :; n S t. nl 

'O!IIB'I!Hil e111e, '1!0 B TOlll,ll.eO'I!Be (5) HM88'1!CR BliHHC1'BeHHYII qneH llll.ll.8 ci.~l\c. lfll' M kt li~ , a 

ltOS,'I!OIIY .OB )lOU8H paBHH!l>CR HYJIIl C8M no ce6e, or.e. JI.OUIIO BHOOJIHfi!DCR paBeHCTBO 

tLijk ~".t +J.;:jt m\~o. == 0 (7) 

BepHSMCH K 06Cyll,li8HHD !OZ)l8C!B8 (5). fiOCJle H~KJinqeHHR JI8CCOBOrO qJIBH8 B TOZ)l~'I!B& .(5) 
I · > I · · 

BXOliHT.' TOJIUO Je_ , II OHO 0388'188! IIHB8pK8H!BOC~ ;;e. O!HOCI!TeJil>BO npeo6pa30B8Hillt, KH~-· 

.~teaKII9.JibH~lt BIIA KO'l'O~X 88PHCYBaeTCH . 

. 0 ;_ \. 1. I ).j D \c. ' 
io.t' ='1r" + «'--ijk , fit' 

~ "i = _,;, (fj(l\ + "~11tt.)) ~ y 

'b 'f"' == ~~~ )..} ':fe , 

(8) 

(9) 

(IO) 

-------
iE)p8BeHC'I!BO ( 4) IIOZe! 6blU DOJiyqeao OUBJiiHO. 0'1! ypa;aaeHHII ,D;BHZ~HHR t !)CJIII BapiHPOB8!b Jl8rpaB· 

:1118Jf aa cneUMan:DHOM KJI8cce B8pH8UHll BHila CbBf;='Dr)\'~), ·r11e )..'(x:) c_;;,,.1. .. ·k.)- npouaaonHHe 

q\yHKWIHo 

4 

.t' 

r·" 
4~?, 

' 
'(, 

\ 
q\ 

I,.'J 

, . ._. . , .. . . I 

rile ~ - npOHSBOJlbMHe ·ii>YHKcitaK. 06p8'1!HQ, HS HHBaP.as'fHOCft !e, O'l'H(!CitYEial>HC 

'li?~T:Bo (5). npinloe • o6pa''!HO'e y!~epllt.tteslla npeic,aanilm qa'Qor,sH~ _oayqall 
a."'HeTep/B/ 0 I ' ., . 

BCJIBJIC!BH e HHB8pH8HT~OCTHL~ J"_x ~ & ) OTHOC~Te,li:I.HO '. '1'8KHX npeo6p830B81111 

aoro narp8Hli!R8Ha n'pa BaJliiBUHHX noJielt corJ18CHO (8-}-(IO) ·.PK8aHBatt!CR pa:Bao~ 

- ' . ~~cl~x£~) = 5~1,~ ~~) e;-a,.')\j . 
TaKIIM .o6paao11, 1111 DPJIIIIJIII K zeJl!ieuouy pesyJIDT8!y, • !SK KaK ua (II) cpaay ze 

(I), rta, (II) BH~Ho, qT~ ~OJIHbl« narp8Hllll81l np11 rrt~; ~0 . H!IB!ipH8HTeB o~ 
p830B811MA (8 )• (!0) C COBepweBHO Dpo!ISBOJIJ:>HbiMH ~YHKUHRIIII ),J • l8KHII o6paa 

KOTOPWC Blip~yQJI»HHe BeKTOPHHe KB.8BT~ HllellT 'I!OJiiKO ORJ1Jf<l 1 B npe,ll.e.le · HyJie! 

nOJIR o6RS8!eJibHO BOOHIIK8eT K8JIH6poBoqaaH RHB8Jlii8H!BOC!io B TO :&e BlJ81iR Ill 
. ~ . . 

.Jif~I:IX 118C.C8X m;ij )lOJI:ItHbl 611U HHB8PII8H'l'HII OTHOCII'l'eUKO npeo6p880B8HIII (ll) 

TaKI!II o6paaou, ,liJIR HCKJinqeHHH CDIIH8 0. 'y BBKTOpHHx nonell o Jllil60it, II'!,CCO 

6HTMR HHBapH8H'fHOC!II ~ 1 
OTHOCHT8JIJ:>HO Cllel.lii9JiiHOro .KJ18C08 B8pM8J.IIr!,A~ ~~~lfll 

cocT8BJIRD!IlYil g~ co cniiHOM 0 H noTDMY. 8i o6eaapelltH:Bt.iiOIIIHx*). ' S· ( i { 
3, tpynnaBOEI CBO@OTBO npe06Q!!.s08a!!HII 'i 

· TenepJ:> Ml>l .Jt0K8llelol, qTo B8pll8!l11H (6)-(IO), 11, B qac!HOCTH, B8pH~R ( 

ODHH I Y BBR!Opaoro nona, .ltOJIZHH o6paaoJ8!~ rpynny, HHB8pii8HTHoO!i O~H09H 
B8HIIII (8)~(10) OSHaqaeT, UO 

I ( f(b~f b£1 
\ ~ l k_\ 

\}~ =.'" yl4 "'l\."~>gr + <t, ove~0")~r"A 1 +.l~i\.:.~1.. BrJ-

. /\l£.' ·~ 'v~ (i) ~('L)) J 1i (~ ~~' : \ ·, . 
~· _, \~"! +"'l!v"tf.':'b"/\J'j +";'; ~~ + '6~._ +~~~ ... 'f...:o/'~~-)i 

npo:B8pbHpyeM !enepi (I2)t n~·;llBeprHyB ROJlR B8PHBWI.IDI (8)-(IO) c if!YHK!l 
• f 

HI>IMH 0'1!. X''l t TOr.tt8 Mil IIOJiyqay paBeHC!lBO ~,)l,f.>.i.L•Q , BWLI!T8R HS Hero pall 

111:1 IJonyqHJf (one~8UHR ~,..~,._~.;_"b,..~>-t.- e~~ cxoO?•aaR onep8UHfl C~y~~Jlu) 

\ 
•)npoH;~~~P;Y~IIt q!J!O Opll npeo6p880B/iii14H (8) ,lleltCTBHT6JibHO npoH3BO.IJ.B( 

ltlueell ) g•i. = 0 a;. + o>.'- + cl.n.(~ )}.gk) + : .. ; . 
. ,. I' .}',. j ~. ~ ... 

T!lnep» p8an8r8ll ~ no cTeneHHII .J. 1 >." = x-{.,+)\~)+~,f-···, 111:1 uoze11 

~lt.' •, • ypaaHeHHRII ;_ J.. "' (• j nk ·. 1, Q . ~ ox{~,.+ ijk.,o,.,'>'to~~~>,.)=O:;) O):(t.)+ ··· = ; · 
npa STOll • A(.o) OCT8eT'CR COBepmeHHO npoHSBOJibHOit illYHKI.llleA, uo H' roBOJ 

BOC!H ).1"~~ • ' 

5 
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r_i';/_' ~ ~-) 
or\_\Q~ -o"~ 

ycnOBHC (1), Heo6XO~HUO, qT06H np8B8ft tf8CT~ (4) 

(4) 

o6pam,anac~ · 

ne~CTBHe yp8BH8HHII ~Hll8HHI!o ;;To OSHaqaeT, tfTO e111e .l\0 TOX'Oo 

nepa ~OnllHO HU8Th U8CTO H8KOTOpOe TO~CCTBO THJI8 

' ) (~!£' ~~· '! e) " ~ = 'b€~ -a"·"So.,S~- m uS,. cL;.ik.g_,.-

I I ' 

~,,~)(ffi'+'Ys1)~))'i. + (~~ ... -<lv~t<f~t~«~Q (S) 

npaBOit qaCTH (4) COOT:BeTCTB)'IlT J... = 1'('-l -='"\'<.~) = '1."" 0 ), 
JIHH0p811H "" H ~ I (S) BB8,li8H CIIHHOP y~oeHHOII. paauepHOC• 

"'t = "i c- :l (6) ; ~= (l:) 
jpoeaa HS allnepaaaoa :ecex noJielt c Teu, qT06H oaa o6palll8nach 

,liBHZCHHfto C~enaHO npe,nnoJIOBeHHC 0 qTO BXO~R~e B KO~H~eH-
" (1) ... ~) . ,Tl +'Ys't1 , ~~' oyn aexo!opble onepaTOPii (uaTplu~), 

HT, 2'T0 ~OII)'IIl8HHe, K8K Ubi y:eii~U, Be,lleT K BS8HUO,lleliCTBIIIIU 

SH, 

UHCHTH B (S) 6oJiee 06~1111 BblpaECHIIRIIH, CO,lle~~IIH pasuepHHe 

o MH npHwn» 611 K .npyrau aaaHuo~ellcTBHftU c pasuepaHMH KOHCTBH-

' ' f ' IJ j t. /)t 
:Be (S) HM88TOR eMHCTB8HH!ill qneH BH~8 ct..~)\c. fit' Wllr.t l)t' t 8 

ll 08M IIO ce6e, !,e, ,liOJillHO BHROJIHRT~Cft pa:eeHOTBO 

ttt\t + c:L,jt m\k = 0 (7) 

,ecTBa (S). nocne HCKJIIltfeBHR uaoco:eoro qneHa :e TOB.llecTB& .(5) 
.. · I 

88T HHB8p118HTHOCTh ~ OTHOCIIT8JI~BO npeo6pa80B8HHI 0 KHWK~ 

HBa8TCII 
i ' j k. 

= 1r).. + J.,ilc.'>-· gr 

=--L(Tt'+'t.,tt))~ Y 
= ~~~ )..i ':fq, . 

(8) 

(9) 

(10) 

tf8HO OT,li8JihHO. OT ypa~H8HHII ~HZ~HHR 0 eCJIH B8PhHPOB8T~ narpaB· 
a~lt BH,ll8 CbSJ;=ar};(,<), r,ne )..'~) (1.•1."·~)- npoH8BOBHH8 

4 

.. . .... 

,, 
I I, 

.!, t 

i 

' 01 

r.lle ~ _'- npOH3liOJI~HH8 ·c,\lyHKUJIII, 06p8THO, H8 IIHII&P.&H'!HOO'fJ; ~ ~'l'H()CIIfEI.lll>HO (8)-'(i6) QJ161U'e! 

or?~e'l'BO (S). flpRIIOe II o6pa''fH08 yT:Bej)llt,li8HIIll npeltCTBIIMtll't tfa'q'fJiy~ .cllyftl :ii!Opotl 'TeopeUiil' 

3,'HeTep/B/, .· . • . . 

Bcne;nc~BIIe HHB8PII8HTHOCT~t~ J'<_x ~&)oTHOO~Te.JI~HO' !8KHX npeo6paaO:saHHII, B'lpllai!,IIR hO.JI

HOro narpaHliGI8H8 n'pll B8PH8~RX nonell cornacso (8}-(IO) ·j)K83HB88TCR paBBOII 

··· co~J4x£~)==5~"~ W\.-~le;-a,.)\j nr> 
TaKHII o6paaou, 'IIIII RPJIIIJIII1C zenae11olly pesynTaty,''lll.K xatt 11a (II) opasy,ze cne;nyeT·palleHCTBO 

(1), fila, (II) BII~H0 1 qT~ ~OJIHHH Jl8I'p8H»>8H np11 m..~J :=0 . HI!B8p118HT8R O!KOOUenhHO npe~ 
p8SOB8HIIIrt (8)- (!0) C co:sepweHHO Rpc»>SBOJihHHIIH ~YHK~ioot )..

1 
, '.l:aKHII o6p830M 0 B TBOpl'IRXt '11 . 

\ . . ~ . . 
KOTOpbiX :BKpfJ&n~RHe :BeKTOpHble KB8HTH HIIBIJT TOJihKO CnBH !, B npe,ne~e HyneBOII 11800111 Be~!CpHOI'O 

JIOJIR 06R88!E1BHO B03Hl!K88T K8l!H6poBOIIB8R HHB8p!I8HTB00tho B TO :&e :epeloift !81<116 TaOp.tiH hPJ! . 

.11f6111X 118~.c_8X m.\j ,liOnltRH 6HU HRB8PH8H'l'HH OTHOCitT~nHO npeo6p880B8HIIII (!l)-(lU) C ).j •"C.ok'\t~ 
' TaKMII o6pa80II,~R HOKJIIlqeHI!R 'ciiHB8 0 1 :seK!OpBHx JIOJ!er.t c l!~6or.t 118CCOI! aeo6XO~IIO A0-

61!UCII HHBIIPH8H~HOCTH ~ 1 OTHOCUen~HO cneUHSJIDHOro .KJiacca B8pH8~11, IlpOHBBOnHO 11811e'ai!»IIIIIX 

COCT8BnftlliJlYil g; CO Cni!HOM V II JIOTOl'1 at!. o6e3:Bp8lli'IBttiO~r), 
3. roynMBoe C:B000TBO npe06Q!l80BaUJd 

Teneph IIH ,ll0K8Z811 0 qTO B8pii8UHH (8)-(10), H, B qac!HOOTH, B8pii8~R (B) rapaHtHpif~R 

cRHH 1 y B81C!OpHOro ROnll; ;!!OJilltHH o6paaOll8'!b rpynny, iiHB8pi!SHTBcxiT~ OTHOOPI!renHO ~p~o6paa·o

B8HIIIrt (B)~(IO) oaaaqaeT, tfTO 

' ( 4 f('O:£' ~ ~· \ ~ ) lc.\ ~,., .. r.: =:=- yl x l\'ber + <7J o"B~-a"J~r"'~·--l+-J..;.ik"'Jr;-
.itt.'£..' ·"f.~'. '\r~ (i) ,.. ('L)"< j (~ <b:!' · \ ·1 .i J (12>. 

--t \fl"' +~)1(1\ +";l'j ;'><.s.'i + \'5'f .. +~o,'f-~0-:J~ ... t~l.f]=O 
I ,·, ' . i ~ 

flpo:e~p~llpyeM Tenep~ (12) 1 no~:eeprayi! ROJIII B~pll8~llll (8)-(10) C \(J)'HKUHIIIIII ~t. , ()!:"~11-
HIIIMH OT. )\i t TOr;!!8 Ubi DOJiytfllll paBeHCTBO ~)l.t>.i.L•Q , BJi1li!T8ll HS aero palleH~BO ~>.f>-J-.•0 t 

UH nonyqHM (onepaUHR 1>",:li"~.;.'b,"~>-!.- ecu citol!oqsaa onepa~l'l coc,pyca.Jll!) · 
- . . ') . 

•>npoii;;;~~P;;;:- qTo np11 npeo6paao~aaiiH (8) .llellcTliii':EiJihHO npo11a:eoua~ Halle~aeoroa')rt9~. · 

flluee11 ..., 0 ,;..., i. ,.;. ·.r r· ink)•'... ·. · 
. Prol'=.o.l'a,.+O" +q...i.jlc.xo,.~·o,. +:···. . .·· f ..... 

T!lnep~ pasnaraH ~ no cTeneHHU tf.. · , )\" ... '*,.,+~)+)l;(tf'"', w wozeu no,nqi!BHU ·~q t 
'*lt.\ , , , ypa:eHeHHIIU 1. ...., (• j ok . .\. 0 · . · ~ ClX(~}+.I..~jk.,a,.,)\ldi"',.)=O: ;,D'>:{t.)+ ···"" ; •·· 
flpll STOll • )\(.o) OCT8eTCII Co:eepweHHO npo~SBOJthHOII ~YHKWtell, liTO 11· ro:eopi!T 0 RpoltSBOll:i.-

BOOTII )r~~ • 

1 5 

~ 

<~,7 

r-,1 
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'•' 1)._ J 

''. ~.' '• . ), . 
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B npeAUonoaeaxa :JIHHelsoa ueaa:aacuuoeta :aeex alaePHasoBI nonyqae11 

(c:Lj ,alk1 = ~t.jkcle 

[T _li.) + v T" _(!.) -T,(i..)+v f,Ct.)J = · J_ , f,'T'"' (1) " ., ('-)) 
J 
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[11\11"1 =d.t'lt. ~l l l ,. J ,_ 
S!o oaaaqaeT 1 qTo uaTpa~ ./....:, 1 'T1 (1.)+ '15 1';. H ~ 1 O<!JiaaHH o<!pa1 

anre~pH JIH, CTpyKTYPHHIIH KOHeTaH1'8UB e.llyzat·aneueB'!H MaTpM~ llpeo<!pal 

Jill .:L-ljk • 

Bli,llenu B TOKAeeTBe (5) uaecOBHI U&B eiiiiHOpliHX nonel-t 'liM'fia 

RHX nonel - ~ ~ }'< '-I.J • Torl& :a toqsoetu taK ae 1 KaK :aoauaaet yeno:aa~ 
aanaear:r. :a BRAe: 

[el.j,m"]=O 
B03!IJIK81l! '!8D8 ye:JIOBHII ) 1\ • 

"'(~ "']= . ["(" ] -O· [ t '-] I [1\ ) M 0' T, 'M +- ' ~ ,,.. 
TaKIII O~p88011 1 .lt0K88880 1 q'fo KSK enelCTBHe Tpe<!OB8BHft1 qTO<!H B8K~ 

!O:JiiKO enxH I, lO.li&BH BHDO:JIBJit:r.eft eOO!HOMeHHft etpyK1'ypH (!8)-(20) H OI 

(2!) H (22), Bee 3!H eoOTHOM8HHJI H OTBeqam~e 1111 e:aoieTBa eBUH8!pHH B~ 

eOHHOII I <!H:JIIIJ DOnyqeBH H811H H o6e,yE,ll8:JIIIJCi B/7 ( • ilOe.lle TOro 1 KaK yeTaBO 

Tllpyll~e eDHB I y BeKTOpHHX DO:Jiel, DO:JIHOe BOeeTaBOB:JI8BH8 :Jiarp8BIB8H8 M 

raqao TOUY 1 KaK BTO lell8.ll HBr H MII:JI:JIC 1 YTHR118 H ,J.tp, (ell, ilpH:JIO&eBHe), 

HaeTOR~I 118T0l B OT:JIHqze OT lleTO~ DpHII8BeHBOrO B/7/ ey•eeTBeHBO 

~~. 08 He Tpe6yeT ftBBOrO BHl& B38HUOleleTBHi II DOBBO:JIJieT npOC:JI8AHti B 

B KBK BOBBHK811T CHIIU8TpiiH THD8 HBOTODHqeeKOI H:JIIIJ ~1T(~) B:JIIIJ CHUU8TPH 

eoxpaseRHil teX H:JIH BHHX 38pRlOB B CBJ18i 8!11X CBMK8TpHi C DpGCTp8HeTB8 

C1'BOU BeKTOpHHX DO:Jiel/7/, STOT lleTOl 0Ka8HB88Teft DO:JI88HHII DpB BeC:JI8lOB-
Iio 

~Ollee BHCOKHUH eiiJIB811H C orpaHHqeHHHUH H8 eDHH BBPTYa:JI:r.BHX KBBH'!OB, 

DPI1JIOIEHI1E 
ToanecTBa. onpenenRIIWHe narpaH!HaH 

qaeT:r. narpaHIH8H8 ~/ 1 He COAepmamyll llaeeOBOro qnesa BeKTOpHHX 01 

Dp6lOO:JIOEHB 1 qfo T0Kl6C!BO (!2) B~DOAHR6TCH 88 eqeT TOro, qTO B (12) Tl 

:Jill DO~HTerpa:JI:r.HOe BHpa&eHBe, (Boo6~e .rOBOpR1 OHo·uoaeT <!HT:r. paBHO 4-~ 

aareu noenelOBaTen:r.ao nonarau '>!'- ,'i,.._i , )\"'::o'&lli x,._1 >.."'=b"i x,_x11 TO 111 

!pH orpaaaqea1111 Ha BHl narpaaMHaHa: 
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~ 'bQ;. +~o,Q~~" (aLijk(>;-t.)r~C);t~~<~~-+-[.L.j,L.~,w;)\~~-~:J 
' 

.<i)+ -v ;f<l) ~(i}+v~l~l]>.; f 1J + 
l Os .) ' I k Is I k ~ 1. .. 

. }' (13) ~ I ~C£_1 • J k. Q, ('b; ... +$C>v'f..:'41"[~J, 'tk]...c }\~~t 'f • Q 

118Tpl4IUI (Eij)ik.=c£i}k- H (~j)""'=~~ • np14 DOBTOPHoll :sp:rpo:aa-

3HHK8~T H BT0pl48 DpoHIBO~B JarpaHKH8H8 (H&DPHIIBPo ~&(~• 
,. y 

pazeHHR 1 B KOTOpYB OKH BXO~RT.O~KBaDTOR.CHIIII8Tp8qBHIIH 0T80CBT8H.BO 

1. 1 H DO &TOllY DPH OC!Pa80B8111111 CKoCso.isol ODBP8ltllll BHIISUDT • 

3H8Q8BT 1 qTO ll&rpaHD81l B8Pftl7 C HBB8pH8R!HOCU~ O!.HOCIITBH.BO Dfle06-

apH8HTeH OTHOCH!Bn.BO npeoCSpaBOBSHHI 
j k. \. ~ \.k. \ ' r I • . I ] \. j \. k I) WI 
,s.6r).:,_- "t ')r"t..J + Lcr.. ~ '"'"lc. '"' ":~.. "" ~,. 

.<i.)+v 'f.tt.) tci.)+" ~t")1~ )..lc. Y 
l • s- J ' " •s k. . i. t 

(14) 

~~tk] "j >-" lD~ 'L ... g i. ,!. :J 

jn.TaTe cKoCSoqsoa onepauaa sa~ upeoCSpaaoB&HHRIIH (8)-(IO). 

=~ ... .i<t~-'}) i >.~=~ ... k . (IS) 

·&ABCTBY (5) 1 KOTOpoe IIO&BT CSwt• DOJYqeBO HI {12), bO~BM !O&ABO!-

~'£.' ~~· \ . . . '" J.,". +\.~ -ov~j[clj,ct.rJ;'"€/4-} r v•r , 

l' .,..(1.) ·" (t.) .T-('1.\1 .{'i,C;f_ I -0 Cb ':f I \ j k1 q 
+'6s 1.i ,T"+"s'" "li+\~'f"'" "~)v'folj[~J'tJ"'i!!!O<I6l 
I ~'£1.:'\ ' 
~ -ov ~)vQf.}B (16) c JtOMOJU>~ '!'O&AeotBa (5). Tor• nonyUM ' 

tlcjcl.H,..+ [J.j ,J..~,~~; + 

-i..C.tkj ct~(i.)+'tsit<t))-err+'l;f{~ 1~1+Yst:1)1t+ 

"~1~tlc.j ~~Q ~[~i,'1k.]~~~.€}.f8aQ . (17) 

6 

., 

• 

~-

', .. ~: 

- '· ~. 

.'t·' 

,,·;.· 

B npe~onoaes11 l!IBelaol aeaaBHcauoc'!'l Bcex alnepeaaoB, nonyqaeK 

[cij,alk1 =.,(tikcl.e (!8) 

. (i9) 
[T~i.)+v rt..t'l.) t(i.)+v f,Ct..)]= . .f..•· !'fl1)+ v 'l'l('-)) 

J • S I ) ' 1.:. 05 lc. 'l "'I k \. ( IS It 
(20) [~\~"1 =cltjk.,_Q. 

3TO 08H8Q8eT, qTQ 118TpMIUI J....:, 1 t,(i.)+"'s'T;,'l. It ~'l O<!R88BH O<!pa80BHB8U npe,liCT8llliBHHft 

anreOp~ HH, CTpyKTYPH~ KOHCT8HT811H Clly&aT.311eKeBTH 18TpMUH opeo<lpaSOB&BHR BBKTOpaoro DO-

lift c::L..:jk • " 
BHJleJJHII B !OQeCTBe (5) MSCCOBHI UeB CDHBOPBHX DOJIBI-y iltvflia MBCCOBHI UBB CltiiJIRp-

~ 'L . 
BHX DOllell - "£ ~,... 'f • TerM B TOqBOCTII T8K &e 1 K8K B08BJIK88T YCliOBBB ( 7) 1 KO!Opoe KOliBO 

88DHC8!~ B BRAe: 
[l,;,m .. ]=O (2If 

B03HHK8M T8K&B yOJ!OBHII 1\ • 

[ 
A ~~ A ]- ' [ A. ('1.) 1 - 0 [ t !..1 = 0 1\ ,M -P, T, ,M +-0, 't ,/" (22) 

TSKII O<lpaSOII 1 ~OK888B0 1 q'!'O K8K Clle~CTBHB Tpe00B8RHH 1 qTOC!H BeKTOpHHB DOllft ODHCHB8111 

'!'Oli~KO CDBH I, AOli&BH BHDOJ!HRT~CR COO'!'HOmeHHH CTpyKTYPH (18)-(20) H orpasRqeBJIR H8 118CCH 

(21) R (22). Bee 3!1 OOOTHOBeHRH R OTBeqa~~e Hll CBOICTB8 CHIIIIBTpHH B88HII0~81CTBHI D011BH CO 

cnHBOII 1 C!Hlll nonyqeBH BBIIH H O<!C,yQaliHC~ B/7/. nocne TOro, K8K YCT8BOBlleHH CHIIIIe'!'pl4H 1 rapa,

TRpy~~e CDRB l y BBKTOpHHX DOJieS 1 nOliHOe BOOCT8HOB11BHHe narpaB&H8H8 IIO&HO npoBeCTH 8H&n0-

rHqBO TOI!Yo K8K 3TO Aell811 ~Br H Manne, YTHRII8 H ~p. (cu. llpHliO&BHHe). 

H8CTOR~H lleTOA B OTliiQHe OT MeTOM DPKMeBeHBOrO B/7/ cy.eCTBeHBO Oonee DpoC!OI H .OC!

~·· 0B HB TpeCSyeT RBBOro BH~8 B88HIIOAeiOTBHH H D08B0llft8T npocneAHT~ B 06meu BH~e, noqeKY 

R K8K B03HHK8DT CHIIIIBTPHH THD8 H30TODHQ8CKOI Hlll ~1f(~) Hlii CHIIIIBTPKH 1 COOTBBTCTBY~~e 
COXpaHeBH~ '!'BX Hlii KHHX 38PBAOB H CBH8~ 3THX CHIIKeTpHI C npocTp8HCTB8HBO-BpeKeHHHII CBOI

CTBOK B8KTOPBHX 0011e1/7/. 3TO! KeTO~ OK83HB8BTCR D011e3HHII DpH KCC11B~OB8HHH TeOpHI 001181 C 

Oonee B~CORHIIH CDHH811H C orpasaqeHHHIIH H8 CDHH BHp!yali~X KB8H!OB. 

nPIIIJIOIEHI'IE 
TOIAeCTB8, OnpeABliHDWHe narpaHIHBH 

q8CT~ narpaHIH8B8 ~~ , He COAepzamy~ 118CCOBOrO QABH8 BeKTOPHHX nonel, IIOXHO HBITH o 

npe~OliO&HB 1 QTO TO&AeCTBO (12) BHnOliHReTCH aa cqeT TOro, QTO B (12) TO&A6CTBeHHO paBHO HY• 

11~ DO,liYHTerpali~HOe B~pa&eHHe, (BooOme .rOBOpH 1 oao·uo&eT 6~T~ paBHO 4-AHBepreHUHII ), ~CJ!H 

saTeM nocne~oBaTen~Ho nonaran )!'- "''btti , )\t1.=~11.i x,., ~"='b ... i ll.>-"-!, TO IW nonyqwu cne~JOIJIIIe 
!pH orpaHHQeHHR H8 BRA narpaHZH8H8: 
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I \. 

l 

~~ .(;;k t~ + ~t~rcL;)kOvB: -il~~ tfj<i-)+'6;\'t))Y + ~~~(ft\"Jt))~,'\!1+ 
~~/ l ~ ~~/ i ~

+'b":S'"" ~d~ +'bov'f.._~.._eDv'f -0 (ll,l) 

'b~' +). '£..' ~" -c; '£' rt (1.) -" l'-) ~I£' j ~ 'b~~ 'b-o~Q,~6.-;jlc. .1"-t~'),..'li\..'T'i +~s1') )'i+b?J>-.'f""~d~ =0 (ll.2) 

'b ';f_ I <;; ';;f_ I 

'b 0).~~ + 'b 0 Q~ = 0 

AaanH3HPYH (ll.I)-(ll,3) o6HqHHM cnoco6oufl,!/, aaxo~u, 
paaou: 

(ll.3) 
I 

qoro B ';;£ DOJIH BXO;!UIT CJle.llYIIDUIK 06-

x'=:£ '€J"e~ -),«~+lijke~g~, 'ti,["br-i(tt~o~<•)g~lt!, 'f ,Clr-~1~~)~ 
. (ll.4) 

(J t I 
TaKI!M oCipa30M

0 
~)" BXO~T B :£_, TOR:bKO qepe3 11 KOBapH8HTHHe npOH3BO,Zl,Hble

11
, ilpHBJieKSH COOCipa-

:leHHfl paaKepHOCT!I, HeTPYiiHO 38DHC8Tl> HBHHll BH,Zl, ::£_' /l-5
o
7/, Ha aTOM aorane BbiHCHfi8TCfl, qTO 

dlijk - DOJIHOCT:b~ 8HTHCHMMeTpHqaof4o7f. ilOJIHHll Jlarp8HIU8H ,Zl,JIH M8CCHBHHX BeKTOpHHX UOJlell 

OTJ!HqaeTCH OT ~~ TOJI:bKO KSOOOBHK qJieHOK. 
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