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PeaK~lUf' C IlOJrn:pHSOBaHHbIWil qaox:m:caMYI. 

IloJiytieHH CTaTHCTHll8CRHe · TeH~Opli tzaCTM.q°, . odpasyIO-. · 
; 

. l . ntEXCJI B pea1c~mc TMIIa a+J-c+d 111I'III. .. a.~c+d 
' . 

. 1 . B HaHC>OJlee OC>l!(e.M c11yqae, ROI\rta nap;ar:nqmf nyliOR H .}ISCTH~ 

M1tmeHH. HQXO'A.tITC.ff B onpe.n;e11eaaa:x: cnm:HoBa:x: cocTORHH.tIX.·· · 

B OCHOBe pa60TH Jle:O:T HCOOJlb80BaHHe .n;HarOHaJibHOCTH_ 

' s ~ MaTpMqli TaRHX · pea1tu;m::8 no Il0JlH0:ti auep:rHH; / Il0JlH0MY ' 

MOM8HTY ROJlHtie.CTBa )l;BHJJCeHH.f:I H ero :trpoeRn;mH _ H IIO,C,11e.n;o:""'.': .. 

'BaTeJlbH0e npH.M8H8HHe Te0pHH _npe9dpa80BaH1dt' )];:mpaRa~:::Bi-

BO)J;.ffTC.ff HOBHe "npaBHJia ', OTdopa J, .n;onOJIH.ffK>ntHe oC>m~e _npa-. _

BKJia CHuo1ia H · BeJI~oaa11 ~2]~ · I1ep1:3oe- •MO.iieT paccMaTpH- -. 

BaTbCJl ItaK ododnteHHe npa.BHi.ra·~ ' corJiaCHO KOTOPO.MY. BeR-~Op'' 

IlOJI.ffPHSaqHH qacTHIJ;-npo.n;yRTOB peaK~H nepneH,IJ;HKYJIRpeH 
. . 

IlJlOCROCTH peaRD;lilH, ecm1 nl;\Il;aIO~Hi! nytzoR H MHW8Hb aeno-

JI.ffpH80BaBH. :-BTopoe rJiaCKT, tITO CTaTHCTHtl8CRHe Teaa·opH '.. 

qacTlU~H-npo,n;yRTa .peaRqHH, onpe.zteJieHH&e '·oTH,OCHT8JibHO 

-aanpaBJleHH.tI ee HMnyJI:r:,ca JII4C>O_ tlHCTO . .n;ettcTBH.TeJibHHe, :JIH~o _ 
QHCTO. MHH.Mfie, ecmi na.n;aroli:(:mit nyqoR, H MHmeHb H8Il0JI.ffPJii80-

BaHa. B -RaqecTBe -q~c~aoro cnyqan paccMoTpe.H · pacna.n; 
' ' ' 

HeCTQC>iIJlbHott tIS.CTH~ Ha qaCTHI.µi co COHHa.MK .· 1/2 •. 0 H 

noRasaHO, tlTO IlOJI.ffpH8QIJ;]il.ff ~ yrJIOBOe pacµpep;eJieHHe 8,TilX 

qac~Hn; aaBHCHT T0JlbR0 oT· ·cn:waa m cnm.aoBoro cocTOJIHH.ff 

pacna.n;aroll\eitc.ff qacTHIµx. · 

; Oo1,e.Lli!HeHm,1i,! IHl«;T11,n i 
; H)lep11.ix HCCJle.llOllilli':J;i, 1 
L _J;115JJY.CTEl-~A ' 
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:ooll\aH TeopmH H.n;epH~. peartl.\M~ yxe noJiytuuia.- rirnpoRoe·

paaBHTHe B ia6o~axLl,:2J~_ B-HacT6~Iri;ett bT~~~~e n-~eiv1~r~-eT-. 

C~ HOBlffl MeTO.D; n_oJiyt:teHilJi CTS.TilC;HqecRHX. TeHaopo~/onpe:-
. . . . - ' - . -

.n;eJieHme CK •. B npHJIOJteH~H, ·. 1/ qacTHD;-npcipyRTOB peaRD;H.H. 

Kp~TRO H B JieqitOJihRO~ p;pyr-QM .BHp;e OH C>HJ1 JilSJIOJieB· af3./ -.. 

/o~a1ud\. no H.n;ee M~_TO)l CM. -BAJ /.-. e_;O·T no.n;xo.n; -·;n;o"nycrtaeT · 

· .' peJI.fITHBHCTCROe. odo6iqeBHe ~ a 'Tam1te · HE:?DOcpe.n;cTBeHHOe o"6_o6-: 

~eBie Ha ·cJiytI~I :.f!P;epamc- peaRI!Jdi, c, c5one~e .lleM .D;BYMH qa·c

THD;WOI B·1t6eet1HOM cocTOHHHH." AHanor:mt1Ho MOatHO-HciioJibso

BaTb . .n;HaroHaJibHOdTb : S -· -:titctTpmn;1i n~ .n;·py_rli1M coxp~HHioui~u-_ 

CH <pH8HlleC_RHM Be·JimqmaaM ".n;mi llC>JiylleHL!H pa.n;a OC>II\HX CBO:MCTB 

. npo_u;ecc~B_· B ~~aHTO~Q-Mexa~Ht1ec~HX-CHc;eM~x'. - -- -

.B 8.TOM c~aTbe -mHpORO MCilOJlbSYeTCfl. cpopMaJIHSM JJ;Itipa..; · 

Ital5.! / CM_. - rJia~H _ 1 ~ ri, ocoC>eH~O -§ 17 / ." 

§ · 1· •. PaccMaTp~~aIOTC.fI :geaRI:\HH. TJllna ·a +'S--c+d 
I,i a-c_ :;_· d.. · a,.C,:c, cl ,.: -,' ~C508Ha~aIOsT ,Jimc5o "aJieMeHTap~ . 

Hfiretl qaqT HI.Vi,: JI~60 JI~pa -~q ·_ CnHHaMH la. ,_rs, l,, Ja. 
·c·oo~13eTC~B~HHO i C[IMIH ~paw.rye~cfi B llpHC5JIJtIJiteHi1~ l1ayJiw: :a. 

B eTOM • CMI:iC_Jie1
- pac~MOTpeaRe 6Y'A~T · HepeJIH~HBHCTCitHM /B 

. qacTHOCTii', t1acTJtID;H ·_c -uac·coii noitoH paaao_tt · HYJIIO ae 
- . . -~ . . - ' - . 

paccMaTpHBaIOT,CH/~ - 8HaH. aa'qaJib-HOe COCTOHHHe /.n;o peaRD;HH/ 
. . . - . . 

c..icTe~ H. ri!),e.n;noJiaraH ·asaecTHJ:OOI- _aJieMeHTHS' ~ MaTpHf@. 

B - COOTBeTC TBYibll\eM np"e.n;cT aB_JieHHJil.' MOJ!tHO~ IlOJIYllHTb 
, . ·... ... 

·BOJIHOBYIO. cpyHRqHIO ·ROHetiaoro COCTOHHHH:: . 

-
.-;_~ 

·--

. -·--
·-:---:-- ._...,_ 

--:--- -----.., .. 
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IIo'Apasy.MeBaeTC.ff cyMMMp0BaHHe HJIM :HHTerp11po_B_aHHe no f .• 

Ma,n;eRCN } v1 if _ -. o~-O~Ha,q?,IOT 'noJIHHM Ha6_op BeJIMllHH, 

xapaRTepH3YIOW.HX .. COC_Td.ffHHe CHCTe-Mbr. /po'A qacTHq H T. ~. 
·. '.• . . . . . . • -.. > . ,- : .· . ' .. ·· ' , ' 

c~. HHxe ~~~Hhni_ aa6op _ ,D;JIH CMcTeMH Ma ,n;Byx _ qacT~q/p1i __ 

eCTI:, aMilJUiTy,n;a Bep0HTHOCTH .· T0I10, llT0 B- I~0HellH0M_ coc_-

. TO,BHMH Be~I!I~MH~ -f .. MMe IO~ 8Ha-tieH11e -p' .·. '' ecJrn:. BijaqaJie' 

CI1CT_eMa naX(?'AHJiaC·B . B ~o ~ co CTO.f.IHMH!.51. 
0,D;HS.RO I-iatiaJI.bHOe IIJ.: ltciHeqaoe ::coc T9HHMe . CJie.n;yeT · 

Oill1~1:lB8Tb ae~BOJIHOBbIMM -~YHRqMHME, a ~aTpHqa.MH 'IIJIO·T~ . 

HOCTH, _TaR RaR_ COCTOHHM.fi C11CTeMbI ,n;o 11 ll0CJie peaR~H 

odpaayroT, B006ll\e roBopH ,- ·cMemaHHhIM aacaMOJib(?' 1:Y~. 
HanpHM€p, He_nOJIH,Pl180BaH~~- _!IYllOR'-: naf\aIOUJ.1ilX Ha· MldIDeHb 

qacTHq OimCI::1B8e!l'CH· aacaM6Jie.M, 'B ROTOp(?M Bep<:>HTHOC_Tl1 • 

------------
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: Bcex BosMoxHmc_ oplieHTa~:ti' cn11aa. O)J;11Ha1toBhI. Maip1,uzy : ,_ 

IlJIPTHOCTH MI::l onpe)J;eJIHeM Ta.K:. 

, . ' , - . ,, * 
lf 1 /;Jlt2)_ - . T_ q (!-it{- ~;1te_ °' -_ · >, _ . ~ . ',f ~2 · 

/1.2/-

, 

. r''Ae ·;:z. - Beca OT)];eJibH!:iIX -liliCT.l:ilX COCTO.f!Hl111 l __ :E e. =: 1/ .. 
, , " --- -, ot , --

C ~0Mo11,ro10 /1. 1/ -_ Haii)];eM; llTO MaTpHI,\a nJIOTHOCTH 
- , -

· 'RoHe~Horo, coCTQ.fi~MH paBHa: 

ff ,'Ip 1p/ ;,?re) Slf, }(e' Is/ tl (f,lj / fz ).=f?,1/Sjlsff p,' J/ 1 .3/ 
- . ' -

~lial"OHaJibHbTe. e·JI~.MeHThT , fp !P It'? . , ,D;aIQT Bepo-

, HTHOCTb TOI10,, llTO ,, riocJie·. peaR~H CvlCTeMa C5y)J;eT aaxo-

' h:0:TbCH: B ·P 1 
~. ~o~Toii~~H, .. ~cm_-HaqaiJ.:r:, aoe cocTo_HHHe 

. xapaRTep11soBaJIOCb MaTpl!Iu;e:tl llJIOTHOCTH _/1 ~2/. '"' 

B 11:r.an:r:,Be:tlmeM BMecTo" S - . MaTplU.\bt Mli C5y)J;eM IIOJib80-
·,, . . - .• A . ""' . 

B_B.TbCH .Ma.TplU.\~!-pa.cce.aaJA.H R== 5-[ _ , Bee aJI.e.MeHT!:l 

RoTopoti co:sna.n;a10T c. · eneMeHTaME 5 ~ MaTplit~H, aa 11cRJito

qeHHeM inepeXO)];OB C5es. _l18MeHeH:HH COCTO.ffHH.ff/6] • 

MsBecTHO ,-' llTO y :0.son:t1poBaHHOH .-·c11cTe-.Ml:iI n·oJIHI:iH .Mo.;.. 

.MeHT _1toJI11~~-CTJ3a )J;Bmxe1-i,1H ::J , -· ero ~e1m;1,u1· M , -non-...... . ..._ -
HI:itt. HMflYJII:,C ,p · M- IlOJIHaH 8HeprHH ~- =~oxpaHHIOTCfl. 

BlipaXeHJ4eM · e·TOI'O qjaRTB. HBJIH€~CH· )];HaroHa~I:, HOCTb. 5 -
/14JIH R - / MaT-PHW::l CHCT8Mh1 IIO 8Tli.M BeJIMtIM~aM. 0):l;Halto, 

', 

---""'.' 



---:. ·:.--... · -. · .. 
- ..... .--

• c; • •. • • .... I • -.--s_:•• 

.B006Iqe -:roBopH·, ~-/Vl,-'.P _ .,- . H £ . ~He·_ MoryT 0 BXP,D;~Tb B 9.D;HH . 

- H TOT ie IlOJIHmi-Ha6op. TIOSTOMY.:B Odll\eM,-c;y;a; ~~,n;o:, 

samicaB· .D;HB.I'OH8JlbHOCTb SJieMeHTOB R- -'. MaTpH·QH no·-Y, fVl,E 
. . -· .. . 

·.13. npe,n;CTS.BJieH.tH1 Haoopa,. BRJIIO'tlaromero !:{_M,-E. , . ·BI,Ipa-

SHT~. s~;e.M -q~p~a •. 8TH .aJieMeH~li M8TpHllHB:~ 8JieM~~iTH R . - . 
• - !' , . ' .. -

M~Tp~l.(f?I B _hpe,n;CT"aBJieHM.H ,n;pyroro IlOJIH0:[10 I-Ia6opa, BRJIIO-
.. -- . ·. --

qaroiqe:i:10 · P -· 11 sanMcaTb~ ,n;11aroHaJibHOCTo · no P . ITpllR- _ 

· · - _ T~'tle·cr<oe · BliIIOJIH~HHe aTH:X:_ onepa~iii noTpe6oBano 6a .n;o-

. BOJibH.O rpoMo~,n;~H_X yHHTapamc npeoc5paaoaaiIHii. _ 
. . . 

Cyll\·ecTBYeT CHCTeMa R~op.n;:aHaT ~ O,D;HaRo' r.n;e Mli MO-

Jte!; H_CilOJibSOB_aTb -.qHaroHaJibH_(?CTb R :... MaTpKqH cpasy no' --:J,_1¥1,·"'=: H p ._ A HMeHHO·,·· ecJiH Mli BNCTpaJIH ,D;J!fl OilMCaHHfl. 
·,. . 2 . 

cHcTellia -~Byx -qacT11q c11cTeMy .koop.n;HHaT-, r,n;e- P =O, TO 
. . . . . . -

B aadop, · BRJiro'tlaIOll\H:ti ·.7, M_" H £ , npo~e ·aHx ,MoryT, · 

BXO)l:HTb:. CilHHb! :·ooe1-1x _ ll8CTHD; ic H 'i" _ , cyM.MapiU:lt1: . 

CilllH s ; cyMMapabU! opdMTaJ!bH.IDi. MOMeme: qaCTHI.( OTHOCH~ 

·TeJI~Ho qe~Tpa
0

_~aep!UiH ·f. -: 21,.:opc5HTa111:,aa~ MOMeHT Bcef1: 

. ·CH-C!l!eMH :oTHocHTeJibHO HB.llaJia ROOpJJ;H-~T l ·: I ~M. HHJll'.e/, . 
.. . , . ·. . ... . ;· . , . . - - , - .,, ,"I A , . . ,.,,. •." · .. 

c·yMM~pHI:dt opOv.lTQJibHHit MOMeHT '!f{2 =4 -1-t/ , . }40,D;YJib _. 

-. :· 

·.• 
,· ' ' . _.~ - . : .~ 
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. noJiaoro : HMnyJiicfl _cHtTeMH P · /paB~~ HYJIJJ/ 3/. TaR 
.. . - . II - . . .. . . -- "" 

RaR one.paTop l . MQXFIO :npeic·TaBHTb '. RaR [R, . pJ 
\ . . 

,_ 

I''/1.e Rc onepaTop o;eaTpa HHep~H' TO B Tex C(?C.TO.ffHH.flX; . 

I''/1.e p =O H. L . ~6 /a MH m ·pa~·cMaTpHBaeM-" TOJ1bRO. Ta1n1e . 
--... ' . -- . -

c.oc __ To,a,a11.a: CHCTeMH, I1'/J.e /pl-- =O H, cJie'/J.OBaTeJibHO, P =0/. 
- ', > .·•' • 

. TaR· RaR -- P~" coxpaHf.leTCS_i,. !fO ' L =O :ecer'/1.a, H .. c:yM- . 
M~~Hmi op<5HT~bHHi MO.MeHT cmcTeliH paB~H -_ t _ . ~- npeA

CT~a13.neau 8TOI10-Il0JIBOI10 .aaC>op-a ,D;JISI_peaRo;HH THnaa-1&--c:"~ --

IjanpHM~P' ViMee~1:(i,C-;..ds'fZ'P'JM'Ebt.'IR/~i,stt.~07MEo1.) = -

= li,i,i!be'o<11i' O:YGJ~iJ seoe« )s-lP~o/$:rjS-,.,,,.,· .t(E~E) 
--- · · -. . . - - - - - · . · - . -· -- /1. 4/ 

Bep~:m.w,r ·HH'/1.eRcm oc5osaaqeaa • aaBHCHMOCTb .n;maroaa1I1,HliX-

aJieMeHTOB OT P, :t_- H E ; OT M , KaR MO:m:ao. noRa-

. aaTb; OHH ae 88BHC:HT. B ',D;?JlbHeime:u: He 6y11/YT BHilHCN

Ba~bC.ff B COOTB8TCTBy_10mmx MeCTax :uH'/1.e_RCN ·cnmHOB qacTHD; 

ic 
1 

i.~- H T .,n;. , · a T~Jute ma.n;ettca noJIHoro HMo/Jibca_ m 

i3eJIHtmH- l ' m ~ - HJ4 B. eJieMeaTax·R - MaTpm~, au B -

·s; 3a:MeTHM·~- t1xo B. noJIHlilti aa6op ~OJIJKHlil·.eme BX0,D;~xf>,Boo6me-. 
roBopsi, MaCCbt· qac:nrn; •. JlJISI KpaTKOCTH OHH HBHO He BbIIll1'C~
B810TCH_. B IlOJIHUiLHadop MOJiCeT eme BXO,ll;l1'Tb pa,n nepeMeHuux, 

_HanpHMep, BHYTPe_HHHe qe'.L'HOCTH odeHX qacTHQ. Bee OHM odos-
HatiaJOTCSl _ 6yKB0fi . ex • -

. 
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.M~Tpun;e llJI0TH0CTTtI /'Apyrmm.cJIOBE1MT4 He 6y~eT_0IIHCiiBaT1:,c.ff. 

•. 'ABHJKeBH~ CHCTe:M:H RSR- n;eJIOI'O, T.~.' TOT 4laR!r, .q!J!O OHa 

· noR0HTC.ff B BHc5paHBoi cucTeue 
0

ROOP'AHHM/. · 

: B npe,n;cT.~BJI8HMH. llOJIHOI10·. Hac5opa. s,e,7,M)E., ()( 

· / l. 3/. np:M HCil0JI:E, 80 B8HHH ./ 1 . 4/ _ npHBH.MaeT Bll,II;: 
~. ' . ' 

(s,'~7, __ M,-E,'!(,
1!fllS/t;':J_ Ml ~D(; J = · 

. --- /1.5/ --

=(S,'f.,'ot,'/R:J,E,/5,e,or,)(~'~~'/Ri_Ez/~~~)~fs,e,7,M,E,~fo(~<?·~~ ~) 

•. 

§ 2. CMHCJI /1.J/ -~H /1.3/ 88.RJIIOqaeTCff B B~eJieBHH 

_ He1t1aBeC!l!HbtX nap~MeTpo:s, oripe,n;e.~sriomux · W-' : HJIH /J / _ , B 

t,opMe s.iteMeHTOB S - M~TPH~ ... ,8aRoHH coxpaaea1u1 YM~Hb- · 

maroT tmCJIO 8THX napa.MeTpOB •. -T~nep1:, HS'AO ycTSH0BHTb, 

ItaR 8Tb' CRSSBBaeTC.ff HS OIIHCE1Hl1M. Y~JI0B0I'0 'pacripe.n;eJieHHff 
\ . . . . - . 

J4 ~cimB0B0I'0 C0CT0HHH.ff npo.n;yRT0B C H ct - paccMaTpH- .. < 

Bae!iax peaxn;1d~ •.. Cy!l?1> .n;aJibae.amero· saRJI10q8:~TcH B npeod~ :. ; 

~- pa·soB~HHJiX /r~a~HHM oO'paS~M YHHTSpHm:/ OT npe.n;cTaBJiea:a.a' ·-. 
. . _::_ '. - ----- . . . 

R0H8W_liX H HatlaJibHHX. C0C!J!0HHPII · 8THx_peaRu;Hi B ·BeJiirqm-·-_ 

aax s,e,4M,, E , R0TOpNe ae xsMepHtoTc.a: :Benocpe.n;-. 

CTB8HHO, B npe.n;cTaBJieaue BeJIHQKH, H8Mepsm~HXCH B ----
-- a1tcnepuMeH!l?e. 

. . . 

· }];JI.f.r .xapaxTepHCTRIRH .ROHel!HOI10 COCTOSJHHH HSM BY1tHH 
' .. -- : : ! .- ---- .. "-' . - . -

__ ,D;HSI'OH8.JibHH8 no ,4 /iua:nyJib.C B CHCT8Me o;eBTpa HHepD;HH/ 

.. 
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8JI8M8HTI:i .MaTpH:q!:i _nJIOTHOC~I4 H CTaTl!ICTJ,rtrec1rn:e T8H8Opa 

/ c. TeIIaQpa/~ · oimcJ:iB~IOID.He cm1aoiloe CQCTOmII4e npo,izyRTOB 

peaR,4Pll!l /cu. rip111JI6JKea111e t/. 06oaaatzHM CI4MBOJIOM 
. . 

JJ 1,4; Cfc ~'jdvd) COBO~YIIHOCTb 8T_HX ~eJJMtIHB. 3aMeTHM, 

(tiTO. corJiaCHO /I. 1/ ,· /I.2/' /r.3/ I4H'A8RC~ A MOI1YT 

. -:~ pacri~aTpHBaTbC~ H ltaR napa.MeTpa C. TeHSOpOB tzaCTH~ C 

. M . cl . /1taR BjeJIHllllli t nponopgHOHaJib HliX cpe'AHHM aaa·q·eHHJiM 

COOTB8TCTBYDW.UX . CIIHHOBBX O nepaTOpO_Ei B -aacaM6~e-.. ~~;q_THA_ 
•· - -· ' ~ ' - :- - . .· ·. . -

c HMnyJI:&C9M Pc. /. -
HallaJibHOe COCTOJIH.Ke ,13- aa'Aaqe !I!Mna :g +&_~ ~:/~:•:[.= - --

. ___,. -xapaRTepmsyeTCJi onpe.n;eJieHHWd saaqeaHeM BeJIHtlHHH·. pq 
H · c. TeHaopaMK. _ cm_· MB0!1Htiec1ta.f.f ·aam1c1:; :

1

1. . 
1
_,;_;_

1
-~} 

• · . - , D~•o· V, Od~ )tF"l/'1{1' 11 n · 
/ CM_. npHJIOJKeHHe II/. · . 1~ . 'D,_,0 a..," 'I ra ra ra ,-a 

-B )];8.JII:,He:timeM HMllYJI_bC.E:! p 6yp;eM sap;aBaTb HX MOP.Y-
, ·. ~ . . ' " .... 

JIHMK. p _· H _ COOTBeTCTBYilll\HMH ep;~HHtl~Bim B8RT opa1!01 ?1 
co· CqJep11trecRHMH yrJiaMH ?)<; <PI .:"P: • 

. · .. · ~~a~, ua» Ha)!o BlipasH~~ p'IOc;«;%~ ~~) 
qepea 011:eMeHTH ls,'t,'7,'M,'E,'O((;o'ls;e/~'t-:r/Ea'o<') . · 
/c~. ·11.4/ I H (s,f,7,M,E,0<,!fJl~L;~ ~ ~ ~,) 
qepes_,p~,Jt~f~~ r;,;~Jf,5;/ /ifzJ/p;ljj;) •. 8TO BliIIOJIHJieT-

CSi IlY:~eM nocJie.n;·oBa.TeJI.bHoro ~~pexop;a OT O'AHoro · npep;cTaB-. 

. JieHHH R .n;pyrolzy c: llOMO[qLI) R0~qxp:ra:~eHT0B KJie6ma~roP.~aHa . 

(l i~ m /1.{hn) · . 'EJIH c/_ ·,,,;.· . · ·. fs,_9] u· npaBBJibHO . 
"J'/2 I zg'l!J . , Jt ,,,, 2,,.,z. 

,...,,. 
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HO_p.tmpOBaHHHX ·. /CM • . llpHJIOJB:. IJ/ q>YHRI.µ1:0: npeodpaSOBSHlUI 

(.,J, t;J,p If .)I. E) . · 
• ·. · . JJ'f"-;,A~ rx/ 9c '{_fJdVc/ )~ [(2ic4-f) /2id+f)] ~ . · · · 
'x .L, /-f )'c-h1c+~m:, ~- . . '/i. . M • . • . . 

'"'c ?Md,~ er, '"d . . •.. · le le~ -"l,. ~ tc_ 'le ~ /f'(.d let m(f - m:, 'It d ~O' 9ct 'ft,_ ) JC 

x Z:: /i,i., 'il,r 1>1.,f i,i,;S,'"1,' )~A If,)':£,' Jfs,'t,' 1>1:.J,,' /5,' t;y;' M,'} • 

It {s_'f:'.7 '11 l' 0(·1 ,o'/ 'I /J/ ¥ AA/£_ ',.;'}",-, . , , , , , /- ~c~ 11 -{z 2 ~ . 

/2.1/ 

L · oaHaqaeT cyMwpoBaaue HIIH HHTerp11poaaa11e /no··£' · 
. . . . I 

. H /;' / no BceM .n;Bax.n;i:i BCTpeqarorqmMc~ HH.n;eRc8J4:~ BcT~BMM 

B · /2_~ 1/ .Bli:pWKeHHe /IT.2/ .D;JI.H ( 1';¥:ple)E) .. · H Boe- .. 

no11:&syeuc.a 4JOPMYIIOI 

. . 

EOJII,IDH~CTBa cyMM no MaI1HJITHHM l:(BBHTOBHM'ClHCJiaM, 

B /2.1/ B CHJIY. CBOtiCTBa R08tpq>HIµ!eHTOB Itne<5ma.7"rop.n;aaa 

q,aRTmqecRH .. aeT, o.n;aaRo mx y.n;o<5ao coxpaHl'ITb .n;11.a BliilOJI

aeam.a cyMMHpOBaHH.fl no 8THM HH.n;eRCaM~ ~JIH 3Toro BOC-· 

no11:&syeMCH cJie.n;yrorqe~·TmnoBo~ <p0pMyJioi1: 
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Scj - -- . . . . '· __ . . ~. C · I , • r' sl~ . ·C/""J. • ... L'nre :::;. 
•. . L:.,___ JI ml}', '-} '~ "'z~ ~ . j, 1'n,j2-1r1fl. c~Ae, ~ .;l/2 

,,, 'J rn l ,)' 'l,)I l. . . . 2 

·e - -- • 
- - =f-1) S,-jz-_ 2{faS,+f )(2s~~ I )(2j-'1 )(2R +1 )J x 

. " 4 c:;: _ .. ·.cL::m · x /jj!z ; S.JS,; ee e:. J - /2~3/ _ 
.. · j "'9 .' f L oz. 4· -~ ~ 

•' 

/2.3/ MOJKeT· 6b1Tb noJiyqeao c llOMO~~IO C00TH0mea:aa /1/, 
/18/ 11' /19/ B [9J, a TaR:m:e H~ q>OpMyJia:. /3/ BL1o/, . . 
1tosqxpmQHeHTH X onpe,n;eJieHa: -B [lo]· u(t(. C :noMOIJ.\E>IO. · 

/2.3/ cpasy BHilOJIHHe~cs_ B /2.1/ cywa no rnc-;"m:, md, m; 
. . . 

6T ~poHSBe,n;~BHB nepaoro, B~oporo, TpeTbero H nocne.n;-

. He:ro lt08cpcpH~eHTOB ltnec5ma-rop,ti;aHa _/saMeTU, QTO 

- ,-,,,c'-7n'ct=;... n,;_ . /. nocJie S!l!0I'0 B /2~ 1/ M0JKeT c5BTb 

BSBTB. cyMMa no 'l'n,: 1n2 ,)':, ./' 2 . /onHTb CYMMB. THlla . . 
/2.3//111 01toHt1aTeJibHO HS /2.1/ noJiyqaeTcs 

_;,lln-;,Pc,ot:· reu1d '1t )=_ A(A['/4;, TYz[(2ic+:/)f2t/1 o! 
~ '/. · ) . :,~I IJ'11 1 . t.:o -t·~' :l'M' 

" _L- I frc /l '-n,~ . C,'vltl m' C.9 It oNu · C,.'o 0 'n(-f) L:t'M.'7..'-M/< 
. -,, . . 1, 'C c -,.., 'cl , c, v '· , '.? 2 

X [l2s/+ f )f2s; +fJ/i fj?'f )/2t;,,': 1)] >2x Ii. ljc ic; 5.'f~; id_f di,)~ 

x[l2 t;+ f )(2f,'+f )(2z~1 }/2~ ': 1Jl2'/ ~JJfiX(g j's;; .7,7'.?:· e, z·~'}• 

" i. - e, ~~ 'r.s,1e Y'M. '£ ot'l /11.5''e ':z'M_ '£ '()( 1) . 
· I I I I. I ~· ~ °2 °Z Z Z, (2.4) 

>' 
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CyMMa :L oepeTcfl -n9 5,', s;,l,', ~'; ✓,; :;:: f,' 1,; .7' 

M no v,' Jn~ M,; !'1, :. M .' /'I'= 2/Fi,h[o/y]lz. R-.1.fA: IE) I ml. 

npHJIOE •. II/. 

illOPMYJI.bl 12·. 1/ M /2~ 4/ aanvicaHpr B ~11CTeM~ '-~oop-. 

,rr,m~aT Il;€HTpa 11Hep~M, HanpaBJieH:0:.fI oceti _ Z; !/, X noRa 

BH6MpaJIMCb npo:0: 8BOJibHO. ~JUI Il0T0.Ra qacTM.4 ca~M o-qe

BH~HbIM BH~eJieHHI:lM HanpaBJieH11eM B npOCTpaHCTBe .fIBJI.fieT-
..... 

C.fI HanpaBJieHue STOI:10 IlOTOI,a n . ]3Be):i;eM (C,. TeHSOpH 

JJ'f~,A-,cY;j/{_9df(/) C . MH~eRca1m '[ ' OTHeceHHbIMM ·R ~ 
ItaR OCH RBaHT~BaH:£1.fI •. I1x Bbipa.aCeH.t[e qepes CTapae C. 

TeHsopH MMeeT BM~4/: 

. -------------------- ------------
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Ji"-~J -,,f J-Ji - - aiirJiepOBCRMe yrJin,t .4/. IIOBOpOTa jo OCeM 

_Z!JX . Ta_Roro, l!TOC>bI OCb z COBIIaJia C. OpTOM ~ ' a 

ocb·y CTaJia c5I:I. rrepneH.IJ;MEYJIRpHOi It CTapOMY HanpaBJie-

HHIO OCH Z :vi I( ,n; , np:vrg:eM IIOBOpOT, o6paTH.IDI 

J, =·{~Ji;~, Ji-~} · sarr:vicI::I.BaeTCH RaR ,Yc-f ={ t/1, 1'c,O} 
. OTMeTHM, 'qTO · · ccpep:Ht1ec1rne YI1JibI nonpexHeMy OTCtlP!TbIBliIOT-. 

C.ff 0~ 6TapI:iCX _oce~ Z!f X ' . BBO)J;:HTCS:I TOJibRO HOB8.ff OCb 

EB a HT OB a HM.ff )];JI.ff . C IIHHO BbIX HH)J;e R co B •. 

BCTaBJI.ff.ff B /2. 5/ BMeCTO .J' 'f-n;#,Pc,ot; ?c lie f/d Vt,)_ ,. 
ero BHpa111;eH11e /2.4/, Mii npe21t'Ae Bcero MOlteM Bf.illlOJIHHTb 

·cyMMHPOBaaiie no ~ H · llo, : 

L 1}_9, r,, ; i)_ '"' f.. J c"'//' . = n' · ,lg) c, ,z. +-cd · 12. 61 
if, J.{/ 1:-Pc 'j "i(,d,1ld 'J tcVc<JdVd ~+t'J,V 9c_'tc jcfC_d, 

t:r' e:- er . 
BBe'AeM 06oaHa"qeH1-1e t- = L-c +-L,d • IlOJibSY.ffCb STOH :ate 

qJOpMyJIOM /2.6/['1.], Mb! MOlteM ,Bf.illlOJIHHTb CYMMY no i/'· 

MI 'tn~_ °:?. '(,··Jif~J-{f ;,f-1;; 1'c, r-t'c )ftJ't' v''m~ l9't'Y'MJ Ji e · .. 
ecJUi· BOCilOJlbSyeMCS:I ·coOTHO~eHHeM Ye,,,(iJ,Ji--'t,' ): [2-e"'UJi] ~,,ltiftJ 
OROHqaTeJibH.ffii peayJibTaT: 

IIo)J;qepRHe.M, 'tJ:TO -06hft!HO yroJI 81Jiepa. ,J orrpe.ri;eJI.fleT-
CS:I: Kalt Bpall\eH:me BORpyr OCH X' · ; HO TOJibRO np11 Ha- . 

,. meM o npe'AeJieHJM aamicaaHast BH{[Ie - CPQJ;!1XJit3e c5y)J;eT · • · • ;· 
. · npaBHJibHotJJ.1 11),;,,., f'/11-1/, '-f,J=expl_"f{nftJt · • ~"' fcor1'}exp/-t'h'P, 

<PYHK .. ~H ~,,, 
1

. BHI.J.HCJieHbI B -[ J. TaM :ate CM. onpe- . 
.n;e1.1;eHMe . Cq.;ep1t1 qecRHX cpyHK~:A: •. 
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. J' 'In;, P., fX~ 'I•,;;. ~jd'f,d) = §. '. .('/4;¥ !-t /fz•<lfz_;,+t~]: 
· ::t' . 'J'C' f -1-t'/ ·:t. .. M. YM 

x L2l. ·f-J.rt ~- j[-t:)·C. l)d (-1) ,-11 ~ ~-c.7,w,,:J;'-M; It 
·. . ?[IM' . , .c, ,,-..,,,9°d'id . I 7/ 

,,[(2y. :-11a,"..:1JJ". xlz,f< ,,;s,'7.'4; Let 9d id J • 
2

·• · · 

X a· {Y-'t. 's,. 7' '·Y. I e 'S. 1 )(s, 'f'YW' E.' 0( jp75,~'Y'M_ 1
J:fx 1) 

. 'Cf I f I.) . j / 'l 2 . ~ I I .,/ I .. I J~' 2 "l, .e· ;£ ~ 

r.n;e K084XPHitHe~T . ~,•o onpe.n;eJieH B/21, q>OpMyJia /3.3/; .. 
· . 5' 5.1 J>lel I I ,VI 

cywa C5epeTc.a no ,, z j c..,J '4J j: Z., ?, v 

M'N'M' . . 
H no 

'1' ~I. . • 

AHaJIOI'JIIT:IHO noJiytlaIOTC.ff BbipWS:eHHJ:I (4t;~ /1E,ot, /jJ /.f t;-?11{'9 
qepes /4,«z r~: ,A,; rol(, ,, "f )' TAJI1ll.J{~O(,z 1~-: ,Po; _'lo era. 9g 1:1.J 
Ma HX HaaoBeM. COOTBeTC!11BeHHO cpOp.My-JiaMH /2~ 8/ H /2. <;J/ • 

. OTBJieRaac:& OT Sa.MeHH o6oaaaqeHHH, 8~MeTHM, qTo COOTBeT-
. . 

CTBYK>tqHe fPYHRD;HH npeoC>paaoBaimJ:IllOJIYtlaIOTC.ff npOCTO 

· ROMnJieRCHHM conp.axeHHe» q>yHR.qH~ npeo·6paaoBaHHH: B ./2.4/ 
H /2.7/ /T.e·. ROMllJieRCHliM conpHlteHme.M Bee~ ltO~(p(fH~eH~/· 

TOB n~pe.n; (~'~1 1 1-t'(,'oi'(?.1/.s;1C:'.:;% 1£. 1
o(

1
) . • 

. ' ~ ~ 

B /2.4/ H B /2.7/ H saMeuoVI.Lf2,:+/}l2ie,+2'JJ-z 

aa" 82i{t+tY2z,;1)]-~ · /cM. /f.3/ i Ii .4/ I~-:· . 

. Oc5;e,ztHHeaue /2.4/, /1.5/ .m: /2.8/ .n;aeT nepBy10 
I r, 

ROaeqayro cpopMyJiy /aasoBeM ee cpOp)zyJIO:tt /2~.10/ /:. Bee 

CmIHOBHe. HH'Aelt_CB H ccpepmqecxae YI'JJH OTH_OC.RTCH R 

npOH8BOJI:bHO Blic5paHB0:0: CTACTe.Me oce~ 2;fX . .{ tioc.KOJibRY 



~ 

- '14· -::'-,._ 

: ---.1= ~/ ~'=7;; ·M,'=M,;M/:=Ma, To c:rwa no M, m M, nerRo 

,aHIIoJianeTcsi: L /z; M-Nz/.7, ,I Y'M'I/J~ ftl-~l:/:>; YM)==~A'M 
. . M,tf z. .7' I ,,.., .. ; ( . IL )/E I ) 

M noaTOJ4Y Taue m .·· =-1 M =M · •. KpoMe !!!Oro, /Jc 11:;, If.~, I/Jo = 

•. ~(o~/41/E;IJJ,)=fPc;A,), r.n;e CB~OJI fpc ;pa). BHpuaeT aa-

. ROH coxpalieHH.fI 8HeprpH a 'HMilYJibCHO~ npe,n;CTaBJieIUIH. Bee 

. npe~CSpasoBaHH.fl'. 8T~M J4CllepnBBa,;>~CB, H. q>OpJIYJIY /2. 10/ 

'JierRo H81Ii1C8Ti,'. B OROHQ8TeJI1:,HOM B.11.n;e, HO . OHa OtleH:&- rpo

·. MOS,D;Ra. 

. ocs .. e,n;HHeHBe /2. 7 /, /1 .. 5/ H /2. 9/ .n;aeT BTOpYJJ ROHeq

. HYk>. qlOPMYJIY. - /2. 11·1. ECJlH B q,opizyJie. /8/ B /3/ ~8.MeHHT& 

. ~!/4,. Ha aiopopoBoqiJmt MHOQTeJIL. f j;ii}'. /CM. llPJilCO- . 

·. llteHHe, II/ H __ 4t f'l°:i,1/.; 0/ . Ha 
' -

f ~: f-;; ?}, A~ t: ) {;f-ii, J,.,7i-'t;) .:Y{; &40 • ') /2. 12/ 

/eTO 'AHJ(TyeTcH HSMe·lleHKeM onpe,n;eJieHIUi C. TeHSOpOB: op • 

qiopyYJIB /5/ ~! • /IT~ 3/ /,. TO oCS-.e.n;mreame <flopMJJI /7 /, 
/8/ H /~/ aLW II CSy.n;eT ·q,op:wyJioi /2. 11/. .· · · · .· 

ms /2. 12/, RSR. MOJICHO ndRa88Tb' . CJie.n;yeT, l!TO C. TeH

aopH ROHeqeoro COCTOBHHB 88BHCBT B cy~HOCTH OT napa.MeT- _ 

-!)OB ,Bpa~eHHSJ. jc 9;1'_ _ CHCTeW ocea -Zo f/a Xa , . B~eJISfeMHX ... 

aaqaJibHHM COCTOHHKeM /OCb ~//-n;, , aanpaBJieame OCHfla· 

.. )4OlK0T sa,qaBaTbCH CmtHOBHM COC!l'OBHHeM; uanpHMep, OHa 

M91teT dH;Tb aaµpaBJieHa_ no ROMnoae·H!!!e BeRTOpa> nOJI:fipH8a-

~H ~ .nepneH)];HRYJIHpHo-f.c ;:,-; , ./ R CHCTe~e ocei:. _Zc3'c Xe . _ 

/ocb ~11:;:;; . ' 0CI:, fc /IC no" ,-.,:J I. TaRH.M 06~aso11,. 

Bee BeJmqHHH B /2. 11/ MOI'YT 61iTb onpe;Ii;eJieHB 0TH0CHTeJI!,H0 



. .. 
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H_eCR0JU,RHX q>H8ift:leCRBX aanpaBJieHHI peaRI4HH a+t_:_c+d 
. . . 

TaK QT0, J].JlH. /2. -11/ M0ltH0 H ae . BB0JJ.HTb RaRot-uCSo_ Beno~ 
.. 

M0raTeJibH0i CHC Tew R0op.n;HH8T. B_ 061:iQH0 npHHBMaeMo:Vr 

cncTeue xoopJJ.HH~T, coana.u;a~ute! c cmcTeuo~ oce:Vr ?af/oXa 
,~-:={-Ji, ~Ji-~} · , r.rte V, Y:, · - ccpepuqecRHe -yrJib! 0pTa "e . B TSR0ta CHCTeYe R00p.I(HHST_.· 

ECJIH CllHH0B0e C0CT0H.HHe na.n;aDutero nytIRa CL H .qac-. 

TIU~ MHmeBltl · t. ll0JIH0CTbk> Hell0JIHpHS0Baao HJIH 06.naASe!f 

oceBoi! ~HM~eTpBe~ (P1j0 'la flf-B )=jJfro OfJ'0) ·~00 ' OiB_o )., ; 

TO ~T cywa _no t:,, . B . /2. ·11/ · ocTaeTc.11 _TOJILR9 -· 
$CZ: ,0 (-57,v,Jf-fl )=-~,

0 
(cos ~)41 n c. Teuaopa xoaeworo c9P:_~pa-

mta /B TOM QHCJie H yrJioBoe· pacnp_e.u;e~eaue j1/i[,jlc-P!; ·°'o,qp) I 
He 88BHCJIT O!f tf . 0TO eeTeCTBeHHO, · TSJC R·aR B.' 8TOM-

C1Iyqae · BH6op OClll i~ C0BepmeHH0 ~0H8B0JieH, • a oT· __ TaKo-

ro BHC5opa q,msm:qecRH amqero ae MOJteT aaBHCe!rE>. 
. . . 

IIpoqe.eypol, aaaJiormqaoit HBJIO:ateaao~ p;.nH <pOPMY!Ili 

·/2.11/, MOZeT 6HTh. noJiyqeaa o6utaa ql,OpMyJia .qJia peaxqHH · 

TMna a-c+d : . . _ ... 

• · n 11,,. h -o(. 1• O f, Q 'L ) = j{2/4;r /-1/t?i,. + 1 )fte~/:f J] 11/2 5 ... 1)~·~-:> · ·. Fl 7 ... J/vc1 .1 re c f'd d . .. . . . .. ,:. . 

X ~(-?)1'-1-1.,'c f/''C' . [i20 -1-f)~o. +1uB.x/4·oi. . S'o's..'•~a.io,)X . 
. o 'l. 0 d tf ~ ,-c /d . 7c c,., . 11 ~ ,., rq . 

µ ~7 ~ . -

• · · Kr;Jsf, 'S, ';? · <J';Sf/ .f Hs: t,' cr''/l?fE/a-, J-6; f i 'IR S:I~ J -:... 12. 1s1 

" 2?:,t {-, j_ .,,. I $-'f. } jJ.,, 6. ff ti I 

.: 

.. 
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CyMMa, 6epeTcH no 7/i/s,:~: e,; e;; ~ // .. £=. 2r,hC'U{J~ ,4-~ IE). 
· fll'f ti l .:. C. TeHaopH qacTH4fi . a· , 5 ~ ee cmiH, f 

. . 

ee nonaaH aHeprlilH • 

CKMBOJI (pc/ E) paBeH e~HBD;e, ecJIH /Jc ecTb. 

. KopeHb ypaBHeHHH Jp;c 2-1-;t; 1c" '+ -/42cz+J/;1 c"'=E =Jlo·C2. 
1f~ BYJID, eca _ Pc: . aTouy ypaBHea1uo. ae · y.n;oBJieTBop.aeT 

I CM·. npHJIOllteH:ae IT/ •
1 

· 

PasdepeM cnylia:&i TOZ)J;eCTBeHBOC;l! '18.<;!!l!H~ a . H g 
/ U/14im. C H .· d /. IlyCTI> nepe11eaum nonaoro aadopa f, 

/ 11 fz. I B onpe,qeJieHKH MaTp11D;H nJI0TB0CTH /1.2/ HB-
. . - - . JIHDTCH HMnyJibCH p, H p2 qacTKD; _B JIX npoeRD;HII cn11aa 

177, H _ ?'hz • Tor.n;a aeoCSXO)tHMO, llTOdli 

(r,(J;/,P,A-: ;,,, ~l}:ff) Zl/t,/;JfhA 'mz,'n} /2~ 14/ 

T. _e. eJI~MeHTbr . MaTpB~ nJI0TH0CTH. c cpHRC11poBaHHHM ft 
, .n;oUBH HJIB MeB.HTb seax; ecJIH T0~eCTBeBHHe' 1:IRCTBD;fl 

'HMeDT nonyn;eJIHtl CIDIB, KJIH COBCe~,Be MeBHTbCH )];JI.ff qacTHD; 

Bose, .B saBHCHMOCTltl ·OT Toro, np1tiµtCHBae11· JIii Mli "nep~oi" -'qaCTHD;e Cl H.MnyJibC p, H· npoeRqJII) CIIKHa "",·, a . 
·-"BTo,pota:":' - HMnYJibC Pz H npoeR~K> 'mz., BJI14 npHIIHCBBaeM 

. . ---- - --
"nepBol" • qacTxn;e f'2;. B ?nz . , a "BTopo:&i" Po m, · •. T~ Jte 

Crut···9 B He8aBHClU40 ,qo.n:arno HMeTb .ueCTO no HB)J;eRCB.M f, 
•. - ., - - .. I 

npH lpHRC~O BSHHWC ;_fz. • BBe.n;s B.YeCTO p, H Pa ~JIHd 

:ru,nyJibC p H H.MilYJibC B CHCTeMe n;euTpa HBepD;H14 · f 

\·.,:·, ... ,, 

\ __ _ 
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.. /2.14/ MOiltHO nepenHCaTh B. BHlJ.e·:ft /,o/ij·m, "1!~ )~ 
· =fi) 2't(;(P,-P; 'ma?n,)· · • ~tmTHBM, .11/l!O{J:/JJ/-f,i,i,rnzm,)=' 

~- (/,!;Jl~iism )lf;upfr- ,J, ~+~p)IL!.s-rnlii m2 ~)= __ .. 
. . 

ft. /;Jl!,/,/L is m)f t /r~ ,PM. "P, f )ff )Ni /it,s mlii. m, m, ) 

· /in111.exc P onyiqee/, noJiy-qaeu, llTO CHM.Me-TpHsoBaBBHA 

IIO npaBBM HBp;eRCB..14 8JieMeHT M8TpHqB llJIOTHOCT~ /yp;oBJieT-

·BopmoiqHt:l /2.14/ HMeeT BBp;: . . 

fr,(AJ;;: m,, mJ"
41

-" ~(t; (/Jlft m~m2 )+,l-i J
2
'(f, fpl;,S;ni, m,_[/= 

. . . 

. noaTOMY, ecJIH qacTH~ a · :m: G To~ecTBeaase, · !ro. B 
. . 

- . - . ' 

· cpopMyJiax /2.10/, /2. 11/ Ha)J;O no.MR.MO npHpaBHHBaBBB: 

COOTBeTCTBYl>llµIX HBlJ.8RCOB. / LQ=is=i . H T.p;./ no,q SHaR 

cyMMI:i BCT8BJ4Tb eiqe MHP'JUJJ.Te~1:,h{]-,.(-1J"'""
5J{l+/-J JI!, ~s;] 

.AHalf:ormimliA· wouTe.tu, /co mTpHxaw· aa,q l :e:· S l 
. -· ·, 

BCTaBJUieTCS B /2.4/, /2, 7/, /2~ 11/ H T.p;·., ecJIH 

c II d TOJB:JJ;ecTBeaaae. 



- ·· 1a ,~ 
'\" 

~ 

§ 3.: Koeeqaoe cocTOHHHe peaiu:~11. THna a+&--c+d . 
· . :OimCliB~~Tca, Boo<S1qe . roBopH. ,( 2t~ .. + I}+ (2id_+l ). · c .. T_easo-

pa.Mll· /CM~ npHJIOXeH.He· 1/. Op;Ha.R0 OR88HBaeTCH, llTO 

y.n;awaa -BH60p OCH RBaHTOBaHHH B cxyqae DOJIHOCTbD eeno
JIBpM_8.0BaHH0I10 HSllaJibH0I10 COCTOfflIBH CHJI:bHO y.11eHLIDHT .. 

q~cJIO c. TeesopoB ROHeQHOI10 COCTOHHHH, .D;JIH BHtlHCJieHHH 

R0T0pHX He06XO.D;_UO·· 8H8Tl> MaTpiI'Q:H~e. 8Jie.M:eHTH /1.4/. 

06H4HO. O~h. 2 · C.HC!eeMii ~oop.n;ittla!r, -B ·ROTOpOI SalDI

CliBaeTCH <POPMYJia THna /2.10/ uanpaBJUU)T no n; • Han- . 

paBMM ee nepnea.n;HRYJIHPHO IlJIOC.ltOCTJI pea1n~•1 ·T.e. no 

_ B~RTopy [;;;,,)( :,;;.J· ~, T. e • .I{JIH ~~goro · cJiyqu peaR~-
. "-.... . 

BHdupaeTcH ·cBoa oc1> Z ,: • Oc:& X npH s~oM aanpaBKM ·no. 
.......... . . . 
n" , Tax t1To eanpaBJieu11e na.ztalll{ero ny1J:1ta Beer.ita CSyp;e!f 

ODHC~STbCfl O~HaaitoBO: . ~:d: %, 'f; c O 5 /~ YroJI ~ 
, ,. -

np:u ·, STOM HBJI.HeTCH yr11011 11ezru, uanpaBJI eu11eM HMfiYJI:&ca Pc 
• • • • • I • 

m eanpasxeaneM na.n;an~ero nyqxa. ~xa .I{&JibHeAmero au 
. I • . • . . 

ayxea cxe.n;ya:m~xe. co.MHozxTeJI:a B. 00.11\eM q·11eue. cyo L 
q,opMy.llli /2 •. 1·01 B BH<Spaeuoi CHCTeMe xoop.n;HHST: 

. , . I • 
·· :tM . _71"1 l'O - t,0 . . . ,. .. C . ·C · C ·[ . V /Ji/ "')·V Iii/.. . ) 
ft1't:mt ,,11,11111 'F,O~'O t:o"o · 14'mf ,-/2' 

1' · 14ml /c, C! /3.1/ 

---------------------------------------------------
5/ 0.n;HaRO a. ~eusopH CIDIHOBOPO COC~OHHBff nyqRa H MK

meu11; BooCSlqe roBops r,yp;yT pasewm p;JIH pasaHX oce:'1 
2 • Ex .M0ll£HO Bl:lp~S!r,b qepes c. · !l!eHSOpJi, ·OTHeceH

i Hlie, aanpHMep, R ?14,1.. R'R OCH_ RBaHTOBSHHH,- no
:q)0pMfJISM § 2 lTHna·/G.5 /. 

' ,~. --

\ 

~•"'-"/< 
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. · Ma CBOi1CTB R08<f.'iPHlJllieHTOB((?LJO/(?'L'O)u /e-~00~/;L O) 
H H8 saJ(OHa coxpaaeHHH npocTpaBCTBeHHOi! qeTHOCTH CHC-

. . . . . . . .. . ·, . . 

Tew c11e.eyeT, llTO t,'+t;'+L; t;+~+L, m !,'-'-~ ~!,+~ 
COOTBeTCTBeBHO· J];OJIJKHBt 6HTb lleTHI:DUI qm:cJI&m. Jl08TO.IAY 

M l '-1-L . · qeTao. 8TOT · cpa.KT HBJIHeTcn ~exoTopHM npaam-

JIO.M OT6opa, He SaBHC.fiIIµU,t OT .BliC>Opa CHCTeMI:i _RoOpJ];HHaT ~ 

. ~YBRI.U1H ' Ye;Y/1½) 'f) . B CHJIY CBOtiCTB npxcoe.rtaaea-
. . . . 

HHXIlOJIHliOMOB JleXali'Apa nep:aoro po.n;a-~e paBHli BYJIIO 

TOJibltO npH t+ j{, .. ll8THH;X:. rroaTOMY_ a./2.10( He paBHH ayn:n 

TOJibltO llJieBa c, qeTHHMR . , L
1~rn~,_l+m/J H, CJie_goB~Ten:o-

HO, t1eTHI:D.ffl · L' + L + mh "! m{ , 11, H~oae.q, · qeTHHMH 
I ·. . . . . . . -· 

.n-," + ?'n1, • no CBOiCTB&I nepBoIX .n;ayx R08qxpl!~_eHTOB · K.Jiedma-

rop.n;aea ·B /3. t/ HM~eM 11"" m; =zl-1- m" , o'.1'1ty,n;a - · 

· ,J'-v=- n,11 -_m; . TaR xaR ~' I/, 1n~ um; - .qen.cie __ qHcJia, · -

TO no.Jiyqeaaoe npaBHJIO OT6opa MO:atHO BHpaamTb T_aR.: 
11l/~·t7-_ 

,IJ;OJiltHO 6btTb tJeTHHM qliCJIOM, eCJII4 OCb ItBaHTOBaHHSI. BHdpa'.;'"· 
. ; - :· 

aa nepneHAMRynnpHo:0: It n11oc1tocTH pea1t.q1u1. ·:a Baxaou tiacT-
-' . . .'~. 

eou cnyqae nonaocTbIO aenonnp~aoBaHHHX na.n;aIOyqero · nyqRa · ·· '

H MmmeHH /Bo Bcex CHCTeMax Roop,n;HHaT BceJJ:lff,,p11 ; ~ 0 tl;, '/!ft). 
paBHH HYJIIO, ItpoMe JJ/n;,/0 ; 0,0.0,D l / -_ 8T~ rrp~BHna -· 

YTBep~aeT' tJTO TOJibRO /J. 'l~fc; 'J-e. 4. 911 Vj} - C qeTH~. 

I/+(;{; ae odpa1qaIOTC
1

.fl B ay11b. _ ·· -

B qacTHOCTM ,p41Be~,CTBO. HyHIO JJ'ln~jt;~,t~JJ,O)u_f)'kpc/J,O,ft.i/ ~ 
odosaaqaeT, tJTO BeRTop nonnpuaal{BH ~ia-Ra.x~o~ HS tiac-

THq C H d .n;onxea OHTb -n~pneB,J;,;HitYJl~P~-~ IlJIOCROCTH 
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pea1n~HTIJ., eCJIH na):\81011\Jil~ nyllOR H ,,MKmeHb HenOJIHpHSOBaHi1°11 . 
. ~ . - . 

ECJIH B· q>OpMyJie /2.{1/aat1aJibHOe COCTO.ffHHe CllJiT8Tb 

. noJIHOCTbD ·aenoJIHpHSOBSHHHM H BH6paTb ooawy~ .cHcTeMY 

ROOp,rtHHa~ /ocb Z./!??q I, TO MO:atH.O IlOJIYllH~!,' e~e O,J:tHO 
• I . 

. ' npaBilJIO OTOOpa~ B "8T0!4 ~Jiyqae JJ7n:p; f/t:~00) , 

, lmSr.TIJ. _f) 1,#;p;oo1,'(,1} : ' . l 88BI40HT OT cz:c qepes noqllf'ACTBO 

,,: CJie):\yIO[I\HX MHO°'TeJiett B oo~eM llJieHe cyMMH /cM. '/8/ 1B~l 
··,:c SSMeHOH ~:,(>:,i,!,o)' ' . Ha ~:r-~~-'Ji-y,)-' 
, . S ). • ·f-f'}'l.,f'; -(.",yeltyl, /Y • ,Ye.' . I)• (1\:/ 'Clf . . 0 , ) 

- k.U;<j 2 '. - · . '--it, ../,' I ..J, I ✓ le I~-' 'Isl . . ~~,o · Ji, v;.Ji- f' J, 

. H.IlH, . npH~MaH BO BHHM8HHe BlipaiteHHe /3. 3/ rf2/ )tJIH G_ 
., . ~ . IL ,,. -.,, 

. -en ✓ I ... O . )~¼Ji/- ]7,z/ )·". V ('.-0 · )· . 
m cpopMYJIY "'fc,o, >f, v, ~ -L ~7zY_+i 1-I _ 11,rr ~v, Ji-'fz · J 

MHOUTeJiei f<Jc Y{ -~/11/IL'o )·"('11,0) • · AaaJiorBt1Ho' 

D. {,Tb,· 0 -1, oo) 88BHCHT OT -'C qepes nocpe,rtCTBO .,;- ,r· J,r,, ' , . ' . 

MHOUTeJieif f9c Y-'C/lel?~.71/0) ~-'( (~O)' • Ma saKOHa coxpa-, 

HeHJIH npoci:rpaHCTBeHHO:£i qe~aoc·TJ,1. CHCT~W H BBH,ItY H8JIHllHH 

R08q>q>HlU{eBTOB. (t;'t/oo/e/t/LO), l(f; ool~~'iO), .. , 
(OYOO/OY.LO) 

B ·c: H c· HMeeM:_ !,+~ +e,'+t/ l~f.',1.L'. /.+f.+J' 
't'., 0 - . , -~ .. .;.,- J f Z J . ., z 

- t1eTHble llHCJia. oraolQ ·; cJie,rtyeT, · · ll!O J""L' . 
/H, . R0Het1a:o, :f-,l' ---/--~;~x~- ,rtonxao daTh tteTHHM llHCJIOM. -

. no. 8T0MY /~ :7-'[~ /4·o. Y/'(} '•, . .. / = /;,_1/ 9-c+Y-t/ p: t: C r,c .J.,, · · 

-· lo. Yrr-i /4 :J'L 'O )-=f-.1) ~(11, Y'l-'C la 7'L'O) 
ft ' c re. - '" ' c re. 

IlpHHIMaH B~ ~HHMaHHe,. llTO Y;,-1.i""o)=/-f)'C' ~'l, (to) 
IlOJiyqaeM /J /;-LJ, IL -7, O.O):(-j)fo'"'l'-tJ-'f~ J'J• Q. '[,. 0 0} 

/- · .1/- I re, C I I ~ . ✓- Ir I ,c _ "C1 I · 
. , . . . . 

?.'~. --· 

~,.//'"':-' 
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YtIHTHBa.f.f eme CBO¼CTBO BpMHTOBOCTM c . .. · TeHaopoB6/, 

0IC0HtiaTeJibH0 aa1dnoqaeM, ·_ tIT0 _· ecJUi HaqaJIE,H0e C0CT0.ffHMe 

. ll0JIH0CTblO aerroJI.ffpl180BaH0, Bee _ _jJ'/h°7jJ:?c, ~,~o) 

c qeTHI:i!MM 1, ~eMCTBMTeJibHbI, a c aetieTHHMM. tIHCTO MHM~ 

· l/Jbl7/. 8TOT cPattT llOtITli TaR:II\e ynpoll\aeT aa):\aqy HS,XOX):\eHH.ff 
. . . 

Cll1'1H0B0I10 C0CT0RHM.ff CMCTe.MH C + d 

.rrpaB1'IJIO OTC>Opa. B qacTHO CTM' ecJim qacTJiU.~a C HeCTac5:mn,Ha; . . 

TO M8JI0.7ltE'HHb!e. npaB.utJia OTC>opa ll08BOJIRIOT HeCROJibRO ynpoc-
,. ,, 

TMTb 0llMICaHHe HatiaJibH0I10 C0CT0RHH.ff peaR.QliIM e~ pacrra):\a 

dea BC.ffR.HX I11'1ll0Te8 0 Mexatt:1'18Me ee po_.1K):\eHI1.ff. 

AHaJIOI1Mt1HbIE: npaBnJia OTC>opa MOJil:HO llOJIY'C,IHTb H.):\JI.ff 

peattr.µ1H TLir;ra a-c+d /HanpaBJIRH ocb · z., cqoT:seT-. 
:~ ,, :,, ' 

, -- --CTBeHHO rreprreH~HRYJIRpHO /1: li napaJIJieJibHO ;nC M Ct111T8fl 

qacTMI.Vi Q II0JIH0CTbIO HeIIOJiflPH80BaHHBMm/. 

§ 4, rronyttl1M HeROTOpI:le CJle,n;cT~IUI, BI::ITeRarour~1e 118 

. (J)OPMYJII:l /2. 13/_ ~Jlfl, pec..Rql1:H a~c +d B -qacTHOM cny-

qae L, = 1/2, Ld == 0, Ba.aCHI:IM npuIMepoM ROTC por.o RB

JIReTCH pacrraA /\0 
- t1acTMI.Vi: . · 1\"-pr Ji- • Bo~nepmiX, 

npM Le/ =o· x/49,(; S,'9'S/; 07d
1

0J==f2ici-f)-
1
(29c +f)-½,.... .. '~ . , 

· cf,o · °9cf~~~;ie. .• · 3aTeM rrpM · Le== .'12 · · · Ma Tp:ma~ -~/st,'12;19~5{~) 
. . \ 

-· / . ------------------·----·------ ---·-----·--- .... _ 
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:-

B /2.13/ HMeeM t,'=S±;z, ~'=Stjz . T.e. R,' H. t_' 
.. . . ., . . .. l 

MoryT OTJIHqaThC.ff- TOJihRO aa e.n;M~mey._ · 8JieMeHTH R :- . MaTpM..: 

qcr B /2. 13/ ~e paBHH ayn10 TOJibRo· .n;Jia nepexo.n;oB c 
COXp.aHeHlfeM npOCTpaHCTB.eHHO:lii qeTHOCTH, Il08TOMJ e,' I'1 e; . 
.n;oJI~Hhl HMeTb O.IJ;HHaROBYJO qeTHOCT:b. Tio~yqaeM' 'J.TO ~~e:.~e'::..£-1:jz 

· .JA.JITII.~
1=-_t/=-t'-=·S~ B 3aBHCHMOCTI'1 OT Hem:aBeCTHOi qeTaoc~·-

TI1:·qacTliiqH a li qeTHOCTeii _C H d •. B .n;aJibHe:tlmeM npe)];-· 

,noJiaraeTcH / qTo no nepeMeHH.E& oc: -cocTOHHHe aac~MdJI.ff. . . . 

: -qacT:vr~ a q:vicT_oe / T.e. JJ~,Kl(r;,ll)=JJfd;9V_),~d/~t/. 

·, B /2.13/ OCTaeTC.ff Tor.n;a Bee.re· 9i]J;HH OTJUJqHHw· OT HYJI.ff 

SJieMe.HT· R - . MaTpH~H, H ecJUi HeT .n;pyrHX aJibTepHaTJi!BHHX . 

nyTeif pacna.n;a Q ·, TO H8 YCJIOB.0:.ff YHH~apHOCT~. 5 - MaTpH-

. ~ CJie.n;yeT' tlTO 

l½ o}z ebt'/R8E/°'J(½o ½ e'tx'/R 51:/o< J-""=-f /4.1/ 

· EcJllil ecT:b .n;pyrHe cxew pacna.n;a / a-c' +_d' ·I, TO B.MecTo 

e.n;HHH~- B z:tpaByIO tlaCTb paBeac·T:sa /4.1/ aa.n;o no.n;cTaBMTb 

noJIHYIO Bepo.a:TabcT:c w pacna.n;a· a no cxeMe ·a-c+d(O< U/<i) 

:ECJI~. Tenepb _ e~e _JJYH:,f'cJo(~· 9c~ oo) npOHHTerpHpo~ 

BaT:b /~ BecoM Vlrl-:7ih)3 · : - CM. npHJI03KeHMe TI/ no HHTep

·BaJiy. HMIJYJibCOB 1/4,fi;+~f ·/, co.n;epxa~eMy MMIIYJibCH j3:'. 
o6pau~aIO~He (f,IE) ... B e.n;HHHizy, H OC>08Hat1I1Tb 'noJiytleHHHe 

Be~~~Itiaa-qepes 'Ire' "Y?J, '1')1Jfl./u1H)J,eRc oc' onymeH/, To Ma 
·. . . . C 

.. 
~··""" 
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. 'Ilp~ nepeCTSHOBRe ~epxaea H HJatHeft. CTpOtleR apry- . 

xeHTOB R08tpq>H~ea~a ~ (st~;~ ?c; s·t~} n~pe)J; Gtt , 
. C . 25-1-J+9+9,: C 

)];OJIXeH IlOHBHTbCH MBOUT8Jib /-1/ . 
/CM. [2] CTp. 38/. Ho TSR RaR 8TI4 CTpoqRK OJ.(HHaROBH, ·_ .· · ... 

. . T~ · Gr, rrpH ST.OM HHRaR He 1iieaneTcs; H 25+1+~ +9t. 
)J;OJIXS.O 6HTb qeTH.cIM qHCJIOM. Tait Kalt CIIKH qaCTHqI:i Q 

noJiy.qeJiati, !l'O 2. s _,_ 1 qeTHOe qHCJI,O H ·no STOMY 9 +9c _ -
)J;OJilll:BO· dHT.b qe!l'HH.M. YrJioBoe pacnpe)J;e JieHHe rrpo)J;Y.K!l!OB 

. p~C-naJ:ta 7; 01~ 'fl) onpe)];eJI~eTC!J TO~.bRO tl8THHMH T8H80p-

HHMB· M0M8HTaMT4 HaqaJI:&HOI"O COCTOHHHH qacTHqfi Q, a·no-:· 

· JIHpHaaqHH npo!OHOB pa~n~a (T. e. c. Teaaopa 7;: 7;1 I 
TOJI.bRO HeqeTru:u.m •. H8M8pHH yrJIOBOe pacnpe)];eJI8HH~ H IlOJI~-

. . 

pmsa~ro qacTH~ C MI:i IIOJI.Yqae.11 CB8)];8HHH Henocpe)J;CTBeHHO 

o ,1/t;, v) · , CmtHe H qe_THOCTI4 qacTH~fi a. H, Hao6opoT, 

. 8CJIH 8TH nocJie)J;mte H8B8CTH.Ei, MH MO:ateM npe)J;CRSSST.b Bee ,., 

c. !l!eaaopli 7,;,"• /'II, '1') '. / . 
IfHTerpHpyH yrJIOBOe pacnpe)J;eJieHme r (V, y-'). no 1}

HJIIf no 'f' ·, MI:i .M0.11te1,t noJiytmT.b · oCSmife qJOp.MyJIB )J;JIH aenoc;.. .. 

pe)J;CTB8HBO HSMepHe.MBX B a1tcnepHM8HTe pacnpe)];eJieHHa 

· /HanpHMep, HHTerpHpyn no 1J , IIOJiyqaeM pacnpe)J;eJiea:ae 

.. 
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. ' . .•. 0 

no yr"JJ.Y xez,izy nJIOCROOTblO pox.n;eHH.ff ,,/\ H llJIO~ROCTl>IO ee 

• ~acna.qa/fi W. . . 
B aaRJIIOqeBHe CJie,D;yeT yRa8a!J!:o, qTO SBaq.m:TeJlbHaJI 

' . 

qaCTb,.148JlOlteHH0!10 ·xaTepma..n:a paspa6oTaHa aBTOpOM COB-

MeCTHO~ c EaJI).J;MB!iM·A.M. /cM~N;, ROTopo.MY rrpHHOCMTC.H 

-TaRze dJiaro.n;apeocTb sa odcyz.n;eaHe H ae1t0Topwc .n;pyrHx 

B~npocoB .n;aaaoa: padoT.&. ABTop dJiaro.n;apHT TaRxe qJieaa~

x6ppecnoB'AeBTa-AH CCCP Map1t0Ba M.A. sa nocTOHHB.Effl HH-
. . .. 

_ Tepee x padoTe, m 3acTaBeHRo _JI~r. aa odcy:a:.n;eame pHJ:ta· 

-BonpocoB, CB.HS.8.HHBX .c TeopKei npe.n;cTaBJieHHit rpyrrn.a: · 

Bpam;eexA. 

~ .. 

,. 

~ , ... " 
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KBaHTOB0-MexaHMtJeCR0e C0CT0.ffHHe .M0XH0 0imCHBaTb 
I I • 

He T0JibR0 _B0JIH0BH.MH 4)YHR~~Jim H MaTpHL\aMTtI IlJI0TH0CTH' 

. HO liI, sa.n;aHHe~ cp~)l;HKX SHatJeHHM IlOJIHOI1O HS.6opa · ROMM,Y

.. TMIPYIO~MX onepaTopoB/1 27 .. B tJaCTHOCTH, MI:i Ta~ 6y.n;e.M 
. ·. . . ,.. . 

0IIHCHBaTb _CimH0B0e C0CTO.ffHHe qacTHI:µ:i /H CJi'iCTe.M~:,tJaCTH~/. 

8a.MeT.HM, 'CITO ~- B 8RCnepHMeHTe HS.Mep.a:IOTC.ff He . BepOHTHOCTH 
'i 

Tex HJIH HHNX SHatieHHM npoeRqHM crm:H0B, a cpe.n;Hee SHa-
•• I • • • 

. qeHHe onepaTopa BeRTopa CITHHa' HanpHMep, /TaR HaSH-

Bae.Ma.ff IIOJIHpH_8a1'f,1.a: qaCTHIµiI/: 

"' ! 

IlyCTb -;q eCTb. onepaTop B 0TH0meHHH CllHH0BHX nepe- . 
'\, - . 

.M_eHHBX qacTHq& co CimH0.M l ; C0CT0SIHHe 8T0M tiaCT1iII:µi 

0nHCHB~eTC.ff. MaTpHn;ei ITJI0TH0CT.H l mf,(/J /7n2 $e. . ·. /, r,n;e m, ·. 

liI mz - . MarHHTHhte RBaHT0BHe . 'CllilCJia' f - Bee ,n;pyrlile 

nepeMeHHHe npe.n;cTaBJieHHSI. J!0.iitH0.HaMTH cpe,n;aee SHatieHHe ,., 
fl B · 8TOM_ COCTO.fIHliIB, ecJIH H8BeCTHH MaTpM'CIHHe aJieMeH-

"" 
TH fl. B TOM npe,n;cTa13JieHHR' B R0T0p0M san.0:caaa MaTpmn;a 

A" ~ . ::; (m,_~,_\A\m,~ ,)1m,f. ~/171jJ• Sp(,q_f} /1.3/ 
. Mi .~:,l,1'- . .,, ,. ,., 

O~paayeM HS npoeitqH:ti onepaTopa BeRTopa: CIIHHa 4Jo'tf,il' 

Teaaop ·. paHra 'l , npeo6pasyIOlllH'1:C.ff npH Tpe:x:Mepam:: Bpa

IqeHHSIX no HenpHB0)l;HM0MY '-:npe.n;CTa.BJieHKIO Beca 9 , M 
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.O.C>OSHalfflM ero ROM_IlOHeHTH qepes .f/CJV • SaMeTHM' 'CITO." 

. no nocTpoea·«10 aToT onepaTop SBJISeTcs ,,te~~Tpaaap:0:aaTHmi '' 
. " ' . . .. 

. !eHSOpOM, RSR H • if , . _T.e. '· ·· npH BpameHir:t.ffX OH npeoc5.~ 

pasJeTcs 1ta1t _. · Y,·: (in) • _, a ae .1ta1t_ '(,11 /?i) •. Hanp111Mep,: 

.· ;L/ I~ .f.[BJI~IOTCH npoCTO ~RmrqeeR.HMH /iurn: R8HOHHtJeCRH-· 

. ~11 11 / npoeR~HMJI cf H npeodpasy~TC.f! ItaR B~RTOp ;; , 

.-T.e.· RaR'g'f;-J-=l111/n) . . _· . • 3aBM~lU.40CTb MaTpEtraHX -

aJieMeHTOB P911 
O!I! m.,M m, '. co:rJiacao· HBMeH~HHOti . 

· cooTBeTCTBYIOiqHM 06paso14 / l/·.-,~oa-rpaBap:0:aa1aLitt" :iaa,n;e-1tc!/ 

· _Teop~Me Bmr~epa-~R~apTa~l HM~eT ·BH,n;: · · . · . .' · · · · 

. ( 11\1. ~ t.l ~ lj.''f nt '. t )= V2i•iH 111A q, I/ i qc ~. I h)Htm· (i L m,-m2.1 l.iq,V) I 1. 2/ . · 

·· .. .., 

/eCJfl/1 CnHHOBNe 

T·o(it,//,q'J//it,) 
/ 1 • 2/- B / i. 1 / , 

. - . - ·.· : 

nepe1i4eaaae H nepeMeaaae f · pas,n;eJIRK>TCR, 

He 8&BE?HT OT f, . /. no~cTaBJI.fiJ:I 

BH,D;HM, · tJTO ,n;nsi -·aax9J1CAeau.a /llv . 

aa,n;o· aenocpe.n;cTBeHHO 8HaTb He -.MaTpmuy IlJIOTHOCTH., a 

_BeJIHt1HHY 

Jj,. · Jlo,v)=./Zi+-1 - L ft t'"• fttm, - m,lrtiq//)(;;,,;falm,J)pi 
2 l m,J mz. r . . 

ixponopl\lloHa.ni, iiyD Af v I CM. TaF.xefl 21 /; Ms /1. 3/ cJie - . 

· ;qye!I!, · q~o Ben111ti11H~p'/ 9=q1 ... Ei., II= .;i
1

- 9+/,'.. ~ +'} _ · 
.MOI'YT xapaRTepHSOBB.Tb Cilv.lHOBoe COC:TOSHHe:tJaCTH~ C 

. . . . . . . . ~ . . .. 

. . TaRHM: xe ycnexoM' RaR H MaTpHn;a -llJlOTHO·cTH. OC5_paTBO~ . 

...... 
,.,.;'"" 
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