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I. 

I. 0cH0DHbIM MeTo:n;oM ':a \'KBaHT9}30i1 Teopvrn -II,~JI~ :~BJurn;cf! ll 
HacTonme·e ·BpeMH M6T07J; nepeHOpMijpOBOit. XOTfl 3TQT MeTO'A 11 J(aeT 

. ·,.,<i_:·-.' .;\~d~~·;,,_.::· ~.\f __ •_~,~~rr:~.. _. ·:_!~r.:,. :_:·=.;:<·-:>. ·.' - ~{ · .. ·: __ ,,,._.:: ~.:·:·-<ic .... 
B03M01!CHOCTJ, BbfCI11CJI.ffTI> :see KOHKpeTHbie 3qj[J0ItThI, HO OH OT1ta3htatfe~. 

' . ,.. . 
. _' ,·, . :_.. ' ~ ' ' . • ' • i l • ' • '. ; r: " I" • • r \' ~ 

CJIYJ!tl1TI, B npvtMeHemn1 It sa.ztatiaM O rtpoHCXOJK.zteHl1I1 co6CTBeHI-ILIX .. , ·-' 

Mace I1JUI XOT~: d.bl O BhltIMCJl8HI,rn IIO~:ei~~~t idoa~Olt It J~fa.ccaM 'il, :,aa..:/·, ?T> 

Pfl.ztaM. -Bio npoMCXO,Itl1T- IlOTOMY' tJ:T~- ~-;~pm! Jdfi°ep✓rn{i pac.)fo,1.tU!.!O~->·. '·:F 

•· ., _.,, _ .. _ ·- . -· ·-. . - . - -- ,. .__ r· . 
CTI1, np11 ycTpaHem1rn. IWTOphix -C IlOMom1,10 peHOpMaJIH38.t(IIIOHHOii rrptme.;.. 

,. : . :·.. . ·t·t . • ': _:: 

.ztYPbI ITpl1XO,ItliTCfl BBO,ItJ/IT:& Il!)OIII3BOJI:&Hh!8 ItOHCTaHTbI:, ·sHatierrnfl' I-tOTO- ·.-, 
. . ;· i.i ;-- ·i::· 

pux IIeJII>3fl onpe).(emfrt; • 
---~- .... , .-

• :. ,.,. . : j 

.. n . ..f. 

.:. 

MaTeMaT.HtJecmn.1 L'ICTOtIHI1ItOM IIORBJieHl-iH . pac:X:OJ.(11MOC.Tei1 ~~JHI~T(;H, t' . .- ·,'. · l.. 

CMJII>Ho c11Hrym1pHoe n0Be.ztem1e WYHRDJ.1M rpirna 1rnaHT0BaHHLIX -noJieM 
. • --:,• .,..:~ _::}•· ·: •'.''.\:' ~- l~ • • ,_, • ,-'• ·•~ •. 

Ha CBeTOBOM Itoiiyce ~ ·HeitQTOpoe·· BpeMfl Ha3a.zt onpe.zteJieHHhle HS.2{elit,Itlii 
, N.r,:~- · _,;::;_._ .,, : ~--•.. , '...v .... ~ " ·_•:· ··-!·_ T· 

B03JiaraJUlC:& Ha TO, _ tJ:TO mrnryJIHPHOCT:& STitlX WYHKl~M11 yMeH!JfilMTCf! 

II0CJie npoBeit~m;~f:n~p~-~6p1,i~p~:a~iL oittaK~i;B_· I95i ~0:'AY tI~JIJieHoi{ .. r,,. J. ·. :_:'; 

: ·~10·,:. :·-: ~ ~- . <r! .,· .. --· - : ..... <;·:.·, 

Ii B I954 ro"/J,y JleMaHOM 61,1iia' B -qpesnwia:UHO 06m11x npe,nrtOJIOjKEnrnax· 

(rro cymecT:ay BKJIIOt1arom11x JI:t1111:& Tpe6o:aamrn Tpam;mm.uw1rno1i vIHna

p11aHTHOCT11; M -cymecTBOB8H11fl IIOJIHOM ci1cT,eMhl aMIDil1T'y~ COCTOfUHif! 

C ITOJIOJKH~eJI:&HoU .HOpMoD) ~OKB38Ha ieopeMa, corJISCHO KOTopol CHH-
l . , .. _,·~-' _,:-:~'_· ~~- lr) ·-,.·;: :·,-:-:·,.,, .··~· , . · ···.~ -·~ -· 

ryJIHPHOCT:& nepe1rnpMHPOB8HHIDC iJ?yHitI.Uii:ti rpm-Ia dy;zi;eT :BO :BCnttOM CJI.y-

tJae He HmKe : ... Cl~Hryirtp~OCTU .. ¥i~Kli,Hli ·rp11ila He B3alii!,iO;zt0MCTBj'10!ItHX 
. ·-· ...... , ... , ... 



_'"...._ 
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2. 

noJieti. 

j: :' 

· TeopeMa ReMaHa-qeJI~eHa He TOJI:&Ro paapyIDMJia.Ha'Aeiit'AY Ha 

B08MO>KHOCT:& "ROMileHcan;~~ CMHrym:rpHOCTe~" aa ,CtJeT ne·peHOpMM-
. -~- . . ,' - . ' ' . 

POBRM B 06bNHOH Teop1ui\ HO M nocTaBMJia ',RaaaJIOCL 6bI HenpeO'AOJIM-

MbIM 6ap:&ep Ha nyTM nocTpoeHMff HeJIMH811HhtX: Te:opM.w, paaJIMTIHble 

BapMaHTbI ROTOPbIX npe.2{1iaraJIMC:&'•pfl'AOAf.:.al3TO!)_()ll~l;, ·. 

HeROTopoe BpeMfl ;~;~;~'A rat-1seH.6eprl2i B.ii}n·~-HyJI'':~ic:oMa ·MH-
;.;s~ · . .-;~'.', --~ ·.~~)°':'.- . . .· . . I . •~-!· _ ~ \, . . .. • , . ._r. 

TepecHyro M'Ae_ro"<f TOM, t!TO TeopeMa Rei.iaHa...:!!eJIJieHa nepecTaHeT . ... 
·)'•'=·, .. · ·:·..):~~-·. ··'"•.J.' - .. : .. -~ ·- .. ·• !~ •• __ •;;y\.r· .. -··~rit•~ 

BhlllOJIHflT:&Cfl:, eCJIM . Wvl3MtJeCKMe COCTOffHMff C IlOJIOXiMTeJI:&HOH HOPMOVI , .. , ,. .. 
~ .. • • ; • ., i ' • . ·-- <1 . . . ' . . ...... 

(JieiitamMe n.o T<?PMMHOJIOrMH raf1aeHoepra B R,c,..v,.,vV\, - I) He COCTaB- :, 
• ~ •.. , }.!- \ . . : ~ !' ,~ . : : ', ', t. .'· ',.. . ·. ,_ . . w-:. ·,. 

JIHIOT ITOJI!{O~ CMCT0MbI B rMJil>6epTOBOM rrpocTpaHCTBe aMITJIMTY~ . ,i •. 

·.; ,•:·, • . ::· ,.•·,,. ' , . . . I, ·' 

COCTOflHMff_, .. HC? 'AOJD!UibI 6bITI> 'AOilOJIHeHbI "HeqmaMtteCKMMi1" COCTOfIHMH..:. 

MM (JiemantH;~H·· B · R,1};~ --~ ii"), HOpMa. K~·Topi,~- ·:M~ilteT 6hl;~ M. o~pk~a-
.,,.,-j,,••• •M '; __ :_ ,::, 

TeJII:iHOti~" T. e. ~CJII-1 BBeCTM B r11JII>6epTOBOM npocTpaHCTBe aMITJil1TY,1{ 
~- ~-~:• 

COCT05IH'vta' HH'Aec,pMHl1THYIO 'M8TPMKY-i~:· ... , .. 

, · ,:~: •' • I , ( ;{) i-.: 'i . . ·, • e ~ I 

~--~J~_);i~CT0flllt0!'I __ pa6oTe,!.MbI XOTMM o6cy,1{MTI, pa3JIWIHW'~ B03MOxt-· 
. . ~t\ :.:~_../!· -, · ,. ... !\.·.· ~• ... ,. . .. ·1 :· '·.. I. ,: -..::·:~~:. ~ ·~:: .. r;_.;,··. -.. ;, ;' · 

HOCTl-I, :soa'm1KaI011tMe B Teopirn np11 BBe,IJ,eHLIM MH'A8WI1Hl1THOM MeTpl1KM. 

PaccMOTPM~:: :~JifI ~~P~l-{e~~~HOCT'-~-_pac_c~~ieH11M. --~a~MC~Im~i{ 13' .irp~i.:.· 
.. \i{;jj rr(~! ·.)~~_T~ )Y: -. ~ · .. ;~:~ (j;''tT·-:~/1·~u ... · ·1 ~-· •.. ~ ~·:••;• ;.~~'JfE(,:~;·r~ 

CT8BJieHMH B3aMMO'AeiCTBMH JiarpaHmMaH B38HMO'A0HCTBMfl . . 
.}~ .. r:'·- ·- - · t',~ _·._;;_:~~.:::t:~:\_:y_. ~{-_ .. ~~_-..;:_;,_ .. ~J\J-1 _·.\:~-:JJ•_ v~;\. 

. -~ ' ,::\· . " ., . (J ..!. ~ • .. " ... ·):j, -~~:.1 -~~T .:~ -'}- :'-~· .. 

.ir:::ff:', 
-.- TT 

·;·! 

p ,,'·(•·. -· .: ,~- c·'. . • ...• ,,, :.. :· . .-·, ·•· 

-r1 '{~.t (x) ~ ,-~-J tx)_ ft~)_}.~:!-/ ix)_ '.,,. :-,, _ ·:'· 
I·{!;Jb,:.' .· .. ...._ .. ,.. . til•....-/ '1 •.• -.. .. :.; .. "I~- ' • 

. . . -;· .. ·,.-... ~ ,. 
{ t.J 1.·· \/ , ..... ,-1:: . 

: :.7' '.~~ ;..~: 

l .~ -. 

<.<I) 
~.j ..• '!·t'?·>~-:i::. -~/• 

:·:~-., ~-; '~tr~-:,t-r:~, :~.-:• ·_·:•· ... , .. \;·· ... t·...;.•l~____ -··•. ·;~~-··~ 

r'Ae, ~oHeTIHo, MMeeTca · B B~~Y, . tITo Me~l-{Y.i: oµepaT9 __ m~~rn: ~l· ) 1· 
, ... \,.• ; .i':f' I \ -,~'.>-• \~--~_f'r ~~•:.•i. • • : .. ,,.,.._: i j':':- • ;,:... .-~~{ , .' ~ .• , ,--~-~~•~•.ft. • <· .. • \• ~: t\ / , 

CTOflT T~,.~JIH HHbie MaTpMUbI,' B~qraparo~FJ~ -~~P1Ia!fl1 ,.B9.,~-~~~.9~~:PicTBHff, 
... ·,.,. . ·,-':--._' ··.•. , ... _ ,.)J,, ...... ,._\1,~l.'.---,-./l...1- ,_ .. •·.-r 

. KOTOPbIM Mhl He XOTHM 'A8TaJIH311POBaTb. ·Tor~a l3 "iaKoiii T·eop.MI1 6y.i(eT 
;''\ 



3 •. 

OC'.>blt:tHOM cpopMe: 

. . 
_ ·. ,.; .);:.;!~ , r· · .. /\'.-~J·._::>·, .· ·,;-:,£ "':;,._i'~r:?;_:.-~~ .. - •r;~:;, · ,u .... .;.·--:: _ ._ ... : ·-. -:~ :_·~.£1:.. -~·. . 

1-icnoJI:&ayH M.n;ero rairrne~6epra 'o · BTopoM rMJI:&oepT0B0M npo- ' 

CTp~~~~~Be, npe,2J;CT8.~J1M. ~6t~~ IlOJie .. ;lr ~>. ·. · B B!tl)ie~ :·:cyi.nrli1.· .... 
' . -~ ., -~ . 

O;l(Hori' 'd)l13Vil!ec
0

1toro ·. rroiri:t {~) . _it H0IiOT,6porih ItOJIHt:teCTBa wilit~·;,•l··, 
TMBHbIJC1II6Jieif:·:'Y~./>fJ'; ''Pv''{ x)' ' ''! - HclJ;rO~M'. Ha/~ STU :nonfl'-'1i'6inv1yTa.~ )~?;_:: ; 

: ·. tiii6tt111ie :: ycnoBiiHX,:) : t .,- '> ·· · 

-{la' i{ ct tx'\ {, ~ ) J ~,iic ¥) 
'• "; ·- .. • . .,. ! ' , • 

.. 
·:;,.· .. 

. .,. . 

rIOJifl C pa8Hbl~I1 ,JIOpMepaMH aHTMROMMYTI1PYIOT._ ' .. ·::·_ 
• •• • • •• ' • • > ~ • - ' • 

• f 

~;-.~~,- .. . : ••, -~ ~; .. ·•' i: .: . ,:-·:,·'/~":···· , .. . ~\: '· 
·, 

-· . . .: ,,.··::_·;~_! -)•·.,.1.~.---~:~---· . :,:;,;\j··:. :•7- . - --::_~ .. r ;·/:.•· -- .. -::.:· -"_':: = ~\--:.1/1-.: ... ;-..\:_;) Jt ,.;~t·. e . 



4. 

1\:1.· ... :' · .. 
,, ,, '~ ,,. t > 

, B ( 4) Mbl M0'1ieM · 1-1 c . 6oJILIIIeM cTenemo ,npo113Bq]]a TaR papnopn;n;IiITJ,

ca ~oa·mqiMUMeHTaMM Ch' . ' tIT06bI BBipa~emrn·:c's'). o'~asaJIOC:6 B 
,A I • : • • • • 

JKeJiaT~jr&H~fiili'.~dTen~:~~I :,;P,e,I,':YJiffPHhlM.,=:.0tI0.l31.J.:zt~5? ~.,.\,~:'.!:?. -;~_amKe ·:o~~f?.,T 

o6cToH,Ti )4~iI<t 11!_ ,_;JI ff. ~pyrmx cl1HrY.JiflP11.bQC .· qjyrptLJHM,'. · ~;npH~ep ;zqifL ... 
'~ ". t'' . ' .• ' .. . ' . . . . l' . .,,., . 

xpoHoJior1rqecRHX crrap,rnam-rtt. 
,' ! i' .,. . ~ .... ·-

' ; 
. ,. . . . ~ I ' - ' . 

· .·EcJIM MbI Tenep:o oopasyeM o6bitIIIUM oopasoM .r11n:oc5epToBo rrpo-

cTpaHc;iid Jf','.:''.: .:ztJI~. Harue~· 'CI1CT611hI~ nocTpOMB M3 orrepaTOPOB rro-

Jieti orrep~fbpbI·;.po~ieHiiIH~:-qacTMI.J; if ;zi;ewcTBYH :HMM Ha. ~a~yyM 10 .{ lL :;;,} .. 
;. . . 

To_ orrepaTopaM_ ¥~(x) -, .:ztJiff ROTOPbIX B aHTliROMMyTaTopruc: li86.pa1-,. ,' 

. Hbl o6paTHbI8' 8:ttakn, 6y;n;yT COOTBeTCTBOBaT:& 90C',I.'QHHij.f! C MH.I(8qJM-. ' ·, . 

HHTHOH HOpMotti IlOJI0'1t0Hiile s;n;ec:& :]3. TOtJHOCTI1 aHaJiorMtJHO TOMY, KO-. 
I • • 

Topoe B03Hmtaf:!T B aJieKTpo;n;HI-I.~Mvrne .:ztJifi KOMIIOHeHTiiI . A0 
· •, 'c ecJIH 

' • ' -- .. . . ·'. . >J·, ,· •. . '. 
. . 

~POBO.:ztHT:& Ta:M_RBaHTOBaHHe 'no rynTa-EJiei1Jiepy. 

BBe;n;eM · HefCOTOpbre orrpe~e4eµtrn:. · ,' \ · · 1. ~ 
. ., .~, 

Bbil-(eJH1M HS :acero flpocTpaHCTBa COCTOflHMli cncTeMbI .H II0.11;-

npocTpaHCTBO qocTomrnit, 13 KOTOPhIX npMCYTCTBYIOT TOJI:&KO q>H3H-
~ ·• ,_,,.··,, •",\{/ .·. j'-\~t.'f·~~"F~ "i'_t~:.. '." :~~--~-,;~ .. ':-: !- . • •• •• ••. I • , .,· '• 

lJ8CKMe qacTHI.l;bI copTa f , VI HaaoBeM ero Hi ~''0pTOJ:OHaJI:6ROe ' ( 

.2{0IlOJI1ieH~ie ,I\'HeMy !Ic130B~'M· 1-12• 060~HatJMMr_.t.Iepe,a. :flnQfi~pa'.to~,./~po~ 

8KTI1pyrom~ii-c6d~OflHMH <.P' :HS H '.Ha Ht· f,Tor~a !< .... ::',; ,_ 'r' :.: , .1. 

. I{)" P<P ;. c 1- P) 4> = lf f 5'
1
/\

1{_ E J-(:?J ~ tfa.. : (G) 

{).-\--P I P== P1
) II p·1(_:;:; l\~J/~:t,I\ f/1_~: i-·· 

• \ . ·,,_ f;:~ .'. } .... ~: •,. ·,.•.) --~. . ' . . . :> - . i'\. 
_; .: . . 'l . 
H - l·ht H1- , ,·_;)\,'· ,,r,_111H ~I) ·f.J.Q , / .. 

·" 

I 

:, ....... ,, ________ .,.... ____ ..,. __________ ,... _ _.._ ______ ___..__ .. ...,.,_ .. 

x) Mb! BIIpane HaJiaraTI> Ha onepaTOpLi 'ffoJiff · IlP01'!3B(?JIJjHbiti_; KO,~~y;:;:. •. ,/,-·:· 
I.J;HOHHb!e COOTHOilleHitIH, ITOCiiOJI:&Ky MhI ITOita HMtrero He CKasaJIJ/I HM 
06. ypaBHeHMflX ){Jiff HMX, H.vl O CBO6O;n;HOM Jiarpam1rnaHe. HCHO, tJTO 
aa;n;eBafl KOMMYTa~MOHH£10 COOTHomemuI, Mbl TeM caMbIM qiaKTMqecKU 
M <,pHRCl1pyeM CB06o;n;Hbllil JiarpamKMaH .. 

~ 



5. 

'"· 3 0 fl;CHO' tITO npH IIOllbITKe "peaJIHCTHtieCKOro u no;n;xo;n;a K 

Teopr,rn:' }1~-3~ JilH~eq11mMT~OCTM M8TPHKJII. BosmrnaeT ·crreuYiaqjVItieCR8JI ) 

TPY'AHOCT~: ~QCKOJI~Ity ·· co·cToH1n1H c o·TpmuaTeJIJ;H~i-1 Hop.1i.mt(H:<t. 110'.z(-: :-. 
·, • • 1r. • • 1 'l.·' 

;n;aroTCH .ijenocpe;l{cTBeHHOMY ·. !pl18HtieCIWMY · l1cTOJIROBaH:mo; . TO. HYJKH-0 . 
. . . - .. 

Bh1pa60TaT1>: r-ieKOTQPhlti sahpeT, KOTOpbI~ Ohl BO BCHKOM cJiytiae o6ec~ 
:- 1 • ·- ' ,· ~ " •• ''1:' 

netJMB~JI' . tJ~OOl:I Tait:n:e 90CTOffHMff He IIOflBJifIJIHC:& B acHMilTOTI'1tl0CKI1X .. 

6 t ~ +_ c,0· T ... Bbipaj!ieHI1f;{X H~ .JIIO;ll;q.~MbIX :B8JIJ,'I'CU1H, -IlPJi'I -~: YT M0JKHQ ;n;e11'."'.' 

cTBonaT:& HeCKOJibitVIMil. _cnoco6aMn. , 

O;z1;,~a ,BO3MOJKHOCTI> 61ma-- yKaaaHa' ryrrToti vI BJiet-biepoM. Oi-rn 

. npe;n;mJ:SlnIJIH . CtJ:11:T~TE :ace BeitTOP,bI 113 H C w11itcVtpoBaHHOM ,cocTa:BJI.ffIO~ • 
t. , .. ' 

meN 13 Hr' . OIII1Ch1Ba10m:t1Ml1 0,1.J;H0 11 TO JKe qms:vitieCKOe. COCTOffHHe. Ha 

. coc·~aBJIHIOmYIO JKe no;n;o6HO~O ~eKTOpa :a H2 HaKJia,1.J;bIBaeTC.ff ycJIOBMe ,· .. 

(ycnom1e Jiopeilua), rtqTopoo- 06ecrr~tI11BaeT, 130-rrepBbIX, tIT06bl Hop-
.. ·, . 

Ma TaRMX COCTOffHI111. 6bIJia 6:bl paBHa HYJIIO M ,' BO-BTOJ)hIX, tITOObI 0Hl1 

He BHOCMJUI BKJia;n;a B cpel{HI·'Ie 3Ha'l'.JeH.Jilfl Ha6Jim;n;aeMhIX 130JI:t1t!Ji1H. 

II0Jiij;t,ITeJII>H0e YCl!OBMe: npvi t-;; :.... CiO ;zi;orryciTHMij Toitib 60CT0f 
. , 

Hlt!ff 1'13 Hr, vI IIOCTapaTLCfI T8.K Bht6paT:& B3aUMOl{eticTB.He, 111 iiepecT~;::-, 

HO.~.OtIHYIO; _c»ymt~1110,' l!To61i via m1x B11Te1taJio B1mom:-reH:w1e Toro ,rce ·• " · 
• . I • 

·, .Mhl XOTI'IM iACCJI8l{OBaT:&. HI1JKe TpeT:&IO B03MOJltH0CTI,' '1t0Topa'ii . 

COC~OJi1T B npe;n;noJimlteHI'IM, · l!TO Ka:i!C;zi;a.rr aMIIJIMTy;n;a OOJia;zi;aeT q)L'I311-:

l!0CitOti 11 Heq)l1s1rqecKoi1 ti:acTI>10, 11 He(:iJ11sw-1ecrtaf! qacTI> F aMnJIJit

TYAhI ,QOCTOflHJ!HI. 0,1.J;H03Ha'C:lH0 orrpel.{8Jifl8TCfl -~o ero '~~311:qe9Ko_~ ~~CT~ 
.... <...p, . _ .. 

. I 
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Ilpe~c;~~-~IM ceoe:;· · 1-1:ro si;iqa ;·-g;ia;}lTC~ :':66hr<IltbIM ;';ztJiff. TeOpMitl 

no~-~ : ~rro~666ii;: ; "e.. cHa·~~Jia rtp;;r -t: ~- ~· d.61 

• c·f~cTeMa mixd;z(viT'Cfl ... 
•·· ·, 

B ·. H~IC01.rop~M c8crzoH~1hf ·<P:.. ~ = <f-c.o ~i"" F..:-i..d/,' Jil saTeM B. 

pe ayJI:r:,Ta~ee B saHMo,i;;eHc·TBiifl ne p:exo,~HT ;nprt ·:t .. i::- + 00 n· · codToH- · 

_Hiie · · tPoo ;~-- f~· 't-· Fe:.:··_ .. Tip\1 •· ST0::v1 Hopi1a · ~t;JiHofl 8J~mniTy,zul · 

6:0c±oHHliIR_.:_cl):':6y~e1.r',:-\cqi1etIHO, cvmy Yil'1TapHOCT}('o6htqHblM o6pa.;l' 

. .. ~~it nocT.pbeB'.HOti M~T;riu;nr pa·~;ceHIU1fl .. (I),: c6XpaHflTT:,Cff: . : .. ;;; . ' ' ·, '. : ' ... 

· II~-~ fl= JI cp ct:> II 
•~l( :q,t _. :·(7) . 

,-
Ee.JUI 61r HaM y,zi;aJIOCI, .1•errep:o ycTpOHTJ, Ta:K, '<IT06IiI coxpaHfl-

. '• - . ·:; -; . ·,,,::. .. ~. . 

JiaC~ He 1.rOJi:&liO EOpMa c!>,. HO Ii EOpMa 
: l, . ~ • . ' 

t 

:,, . .. 11\0., -1·1--=- l' lf- . H, (8) ·-· - · h , .... -._ · ! l:)L,) H . 
-"\.. 

·it :~civr onpeji;eJiviT:ot 11~Itl8M"<IeCRyro0 MaTpMqy pacceffHMfl ~t'S -, COOTHO-

rue1rneM .· .! .. "-

. ~ it;;Q = S.f,~..;.. 00 ·.r ,, 
' ·- ;,. 1_ 

.....;.. (9) 
TO B cM;;rJ (3) ~ 

· • • ,-, ·· "Tft·· 

6bl:i'Ia 6n.r :fEW::o.p:s:om, COCTOHHUH urn·., o~I-toro JIMillI, 
. . . . 

'Hr odpasoBaJIH (51,( 'AJIH Hee TIOJIHyl;) CHCTeMy I1 ona:''He 'l3b!3i,d3aira ·611 :;f 

H;iftiit1bc rr_epexo"itoi 1'1:3 Hi ]3 H2" fl,Jrn Toro;; 't1T06bI He 6rirro .. 6bt H ire;--
:,.... : .. :~·:-t·~; ... :.: ·~r ·4 

• .:~~-- • ·.: • • ·.•. : ::· , • ,·· ••••• • •• •• - ,~· :. • -~· ,,.,-, , - ·; ~. • •• •·. ,-.,, ·_ •• • ...... ·r1 
pertat!KH ::iHe prm{ B Heg):ti 3_Iil't!e CK:vre (;()CT CiB:HI1H, Hatto IIOTIJ8 66:eaTI> · 1t(6-
/ · .r ~· ~ • · , .: , -. ,. .. ....., .::._. _ .: : - · -·T :-· _ . t 

noJIHMTeJr:&Hb coxpo.tteHl1H cpeJJJiero ~Hatterrnrn Lf...;mmyJI:oca·,- nsrrToro 

rio·· O~H.~M/R)1rnu_ti.ecm1M' COC~O_HHirn~iX): ·' : 

·• •... ,.. 

··" tfi)f o w · ~exit_.··: ·p tP _ :,,. ____ . 
. . ,, { (;;. I 1 0,C.. .::::: ·· l -;;:-,~ l trO 

---:..· ~~- .. ,_ ... ,.. . ·--;c.··.-·~--. ;~;·~;~··1J 
~., . , .~ ' . - - . -

·-· ',: <to) 
~-------------------_....,,., ___________ ,, __ Jf!, ........... 111 .... --,.»•-· 
x)_ ··s~14eT!tIM, ·q~.8',Heo6~0·.ii11fefocTf o~·i,eJi:&HgN:i' Ht:l]TO}XeHl'Ifl ig.nb~m( (IO) 

06ycno1meHa crrer:;;;1w~1wY1 11u1r.ef)HHH:n-r911 MeTpira::vr .. .. B H~vI NOryT cy
~ec'.T!BOBaTh OTJIYr'tJ:Hhl\) (;~; HYJiff :89rt;TO;)f.L C-.. RJJ10BOH HOJ)MOI1. 



7. 

4. 11T06bl ,1.l;OOMT:&Cfl BbIITOJIHeHMfl (8) I1 (IO), rronpo6yeM HaJIO

>KI1T:& Ha He(pH3Tlr<re~RHe \jQ6;~~JI~IOll\u~,'.awtkYiTy;z( 'COCTO;HI1fl YCJIOBM6x) '',' 
.,... . ..... F~f-;~ -~-- =0- . . . (II)' 

·.,-1 • .• c· ... ~ ,,, 

,_,... 

(: ') ' . II 
.};..• -· ~, ·-?~<J.C. -1.···~ : :· .t., . _; .. ~- • , "f~, . ·--. .-i - , 

9TO ycJIOBMe onpe;n;eJifleT B COOTBeTCTBvIJtl C Hameti H;n;eeit. H0qJM3H-. ,c 

qecKyIO qaCTI, 'aMJIJI1'1Ty,zut COCTOf!HHfl rrpv1 c·= -- 00 no ~~~1it1eCKOi1: .,, 

f=: °"' == ' ._ :t ... ~-;;;>s ( , .. p )s ~ - Oc> . ' ,; ~ ·'(i2) 
Ta1m1.(·o.~~~-::l.O_lv1:~ ·. qJMSI,rcrncKvI .z(OllJCTHMhle HatI9-JI:&Hbl~ .,coc7oflH1'lfl CHCTe

MbI OilHCbIBaIOTCfl BeitTopaM:VI Bll;n;a 
: :··.:··.: ";_,. 

(I3) 

-Ms ycJigB_~tlff (II) · CJie;n;yeT paBeHCTBo HOPM 

H B cMJiy (7) ·M '(6) Eb!IlOJIHe~trn ycJiomuI (8) • 

. , ECJIM Tenep:o BOCIIOJII,30BaT:&Cfl ,2'.lJifl onpe,1.1;eJieHH.fI amIMI1T_OTMtieCK11X 
,- . . ,· . ' 

BHa~eHMM 4-MMIIYJIIJCa, HarrpHMep, _ rim0Tes9i1 a)'.ll1a6aTHtieCKOI10. BKJIIO-
., ' . .. . . . ·- . ;. 

tieH~.fI I1 BLIKJIIOtI8H11fl B3aMM0,2'.leHCTBIUI, , _ · Tor,1.1;a B C:WIJIY ,a.zt.ztMTMBHO-· 

CTM 8CMMITTOTHtI8CKHX 3HatieHmi orrepaTopoB p~ H .OpToroHaJI~HbCTM- .N 

npe.zt~pocTp8HCTB HIM H2 ·oy~~T 
. * * .. · ' - -,!, ' 

cp(l~ P q,c.,\. s. - f <A.~- P lf as t- f (.1 ~ P F et.S 
(I4) 

: - . . . 

xJ M;;;;-~~;~-6~;-;;;;;;;;-;;;;caT:o 11 6oJiee oc5mee yc~pB~,e , · .:· -- , 
· -. · F~~-0 + eti.,,r:~~o 
OTnmqaromeecH OT (II) MHOmHTeneM. 



8. 
·.·.;·ti/::~: 

11, 6Jiaro;ztapfl (II), 6y1.(eT nhlno.11:Heno 11 ycJIOBHe (IO). 

TaKMM o6pa3OM, ;l(eiiCTBMTeJI:OHO, rtpH ··HaJIOliCeHMM Tpe6onaHM.ff 

(II) Bee YCJIOB:Vlfl OTCYTCTBMH OBfl3M M0'1t;l{Y cim3HtreCRHMI1 M_ Heqnrni,i;.;.. 
.· . . ,,,...,, 

treCftHMH COCTOHHHHMH BbffiOJIHHroTCH. CJie~oBaTeJII>HO, MaTpM~eM s 
MOlKHO IlOJII>SO'.BaTI>CH B Ka-qecTBC MaTpH~hl pacceamrn, CBH3bIBaIOII{eH 

.. • a • • • • a ••• ~ ,0. ' C 

. TOJII>KO QJI!31:'L-'9:0CitH~: COOTaBJIHIOII{:t-re \f.. . . aMIIJIHTY.zt ,COC'!'OJJHL-lfl:e 

,,....,,, 
t!T06bI IIOCTpOHTI> : MaTp:m~y . s . . ' aaMeTHM, trTO B C'flIJIY ( I3) 

If 00 = PS { lf _co+ i=:.:.} = PS{ i ::.;;-(,-P)s(':P )S}f_~cr4,) , 
' ·, • I •• ,~, : • 

c5Jiaro.ztap.ff tieMy no_cJie rrpocThIX rrpeo6paao:aaH11~ noJiytIMM 

S=PS-d..
-j+ (1- P) S 

f" ··~ 

(I5) 

- ' • ~-: j ; ·:.·,~., 

HTaK, M.b! BM.z(HM, · 'CITO · ffiM3I1l!8CICG.ff Ma1.rpm:,;a pacceHHMfiS IlOJIYTicl0TCfl. 

H3 HOpMaJII>HOti IlOJIHOM MaTpM~hI S .z{OBOJI:&HO ·cJIOlKHhlM o6pa'.'9 

3OM. O1taa1IBaeTCff, tITO .zteJio O69TOHT _3HatIHTeJII>HO .rrpome .ztJifl': 

·BHrHepO!3Oi1peaKTHBHOM MaTpHqhI K, orrpe.zteJI.aeMOM·COOTHOllleHHflMM: 

1 S . . . I .,. ~ K .:;:,.d,,i}('~, - s·.,.,;· -r •.. -..:. 
I<"' '-,.,..s- i . - hK 

HJIU paBeHCTBOM 

.d)_ .- <b . ·= i '~- l <f> ,,..,~ ._+- rJ-;, . ,.~-..;)'. • . ~ i _ ~ . f _, l r .• .,.-1.. r' ~ .....- . 

J{eilcTBUTe~~'-~-?.-' samrnr:.~_an B npo:soi! tzacTJ! .. (I9) (r,' qeP.ea ... lf 

rroJIT>ayRci _.ycJio:mzeM (II), rroJiyqaeM cpasy 

~I6) . 

. (I?) 

H ~ 

~I) WI) . p· r, ~ ( ,4 

• •,. • p·•· I'< n {l ~r. ,,. "') · · - · . . , · !., , , . ,, .. ~• . . . ,, . 1. . 
·:,O . . ,<'1;-""1. ;:;:: ~ ... i_;,/ C ·•,- l) ~ t -~· t r" . Q."'1 -4-. f - ~!': " ) __ .......,. i:.:::t••;;, \~~ I , . 

. ' -

-



9. ' 

........ 

{( .• -::::: . pt< p 
(IS) . 

STO o6CTOflTeJI:&CTBO .B qpe3BH't!8.HHOM · CTeI{e~H: ynpomae!r· BCIO. : .. · . 
. • -- .. -·· .., •,e:.. 

Bhfl!JtlCJI:Vi~.e.;.r.r_r.,HyIO CTOPOHY J(e.7Ia O JJ:ektCTBMTeJI:&HO 9 ;ztJifl IlOJIHOM MaTpH-
- ··; ~l -; •. . . . , . . ·. • . . 

. ·-· . ~ i' ~ ., .. ; . :·. ' . . . ' ' ·, 

Ubl K MbI- k'!MeeM TaKoe Jtte BbIPSJlteHHe' ItaK B OObI'tlHOti ·~eopirn:: 

(I9) 

l:ITO{JJt p,~-;~iiJM ;.i M;TPMD;e K, ;:~M II8l{0 .TOJI:&RO yk°6,tvtT:& $~0: Dl>!pa;;.; '. 
. . • 'I. .t' . f"'! , : ,.I , : •,_. · ·: · ' • f. . ; '°:T ~ ,· . , \_ . . · ~"" ~- . • 

JireH:0e c O6eu1x CTopoH ·· n:a rrpoeKTHpyrom.Jite orrepaToJ'ilit · P~ Hq . npru.iene-- · · · 

HMe onepaTopoB p C ,nny-.l CTOJ)OH (I9) npoCTO a~Hijr11~ye;: ·:BC~ '(me.:. 
\., .... . 

llhI, CO'Aep!ial!\11:e BHYTPM HOpMa.11:bHbIX npo:rrnBe'AeHWii XOT.fI .. ~bl· 0.7:(MH 
• f • , • . ... _. ,,,.. • -~· •. 

Oil(1paTop @MRTL'.IBHOro !IOJifl:1 it -T8K:t1M o6pa80M; CB0,11;!.-iTCn npooTb It 
' . . 

!J . 

aaMeHe :so :acex HOpMa.JILHhIX npoHaBe,n;emu1x B (I9) liiepa1opo:s nOJI• 

uoI'0;,.·.:noJifl .x Ha 011~~:paT0pb! (JHtI3~1tl6CKOro TI OJI.fl \.{", ' npll!'!0M 
.. "",.·' 

1coaqiqrm:1;:m~w.rH1,re cf)yn:1cru,rn ocTa.10TcH oea · :v1ar.teHeH11n. 

,· 
TaKHM oopa:aoM, tITOCibI nocTponTL peaKTJ/I:BHYIO MaTpMuy K B .Ha-,, 

meti 1reop1:m, Ha;z(O npocTO CTPOHTl> 06h!tIHblM odpasoM TaKyro MaTp1;!u;y _ 

,7.J;Jifl q}I?_3Li't!6CK?rO llOJifl {•' 7 Kait eCJUI 6b! ;n;pyr:ux, qJliKTliBiih!X _ 110·" 
~-i~:,·I '\--- ··. · ' •':• :· ,. 



IO • 

. JIBiii He oimo, Ho .ztJHI ·cBepTOR McnoJI:&aoBaT:& He o6~Hue. wymtrun1 ·. · 
--- ' ' ,· ,f,, , 

,S H s(+) t HO IlOCTpoemn)Ie H3 lUiX. ItOM6MHa~IU{ 

. l+J ' ' 
.S l ..S Tl'.'£rm ( 5) • 

., .9'i1]4eTHM, HaROUel.l;, tJTO ecJI:t,{ 6bl Mb! IUITepeCOBaJiliIC!, He aa:n;a-
""' • I • _,• -~ ~ •• • ~ k·' " ' • 

qeM pacceHHH~, a CKa~eM, BonpocoM o nonenHx ;n;o6anRax K 006-

cTneirn1iIM . aaa~eJIHflM, , TO MOJi'tllO . (;hJJIO :c5bl , He,'. ·'aaiiiiMS.T!>Cff BH,I(eJieHHeM 
·,;;<. J , _.,-: . . . . . ·:~ ·,·: 

qJH3rii1ecJtoi1 qac'!'H 118 II.OJIHOM aMUJIHTY;ZJ;bI' C0CT0flH_Hfl., <D, HO C,, pairn'.w 

ycneXpM,:pa60TaT1> npm,m. C.MaTpHr(eli . ; '.s , o , 
;. ' ' .... ...... ",-b- ,t ~:,:, 

<- .'' . '•' ' .. ,•·~-- .. ;· .. ~-~- .. ; ..... ,. ; .. ';::·:.. 

5 ~ t!Tti6u noffCHHT:& ·nptiipo.zcy npe;Itl!araeMoro MeTo:n;a, npirne:n;e'11 ·· 
''"·1 ·,·; 

MO;D;eJIJ:,,ifh!fi npHMep- HS KJiaC~H'C!6CROii MexaHI1:ItH. .. . . -

. : P~CCMOTpl~M··O.z{H~. tpI1'3H~ecicMH OCr(MJIJiffT9P .(rtO~p;rr,tIHaTa . '} · · ), · .. 

naa:KMO,'Z\0HCTBYJJmuti c HeKOTOPhIM (B npe,'Z\eJie 6eCROHetIHIDJI) KOJIH~ . 

'le ()TBO M; W,lltT~iiilx '()O~Jlfl'I' 0 ~Oll ( KOO p]ll!Ha Tll 'f-i .; ) • ''.l'~~,aff , CIICT ;;::_ . 

Ma 6ylI,eT :OUHCaBaTI>'c11 y;pa1rneHIUIM:VI: . 
,, -~ '' 

.· '2. ' 

d. _q,· . -i -- ~ ··A a 
..l ..i,. t· +·w q;;....... ,&:...;,;,;. ,' f tie 
W\' . 1 ' i ' .. '', '· ,, ' ' ··, ·' ~,.: 
:~ ~i. .;-, w: er,· ()<";:. ,4 ,. ~ ' 

(,t;tt- . ·· r .· l -t .. 

· ' ,. :: ,.:::'(zb. I) 

(20.2): 

EcJI1t 'M~:.·. aa:n;a:n;HMCff u;en:oro :v1mb:rro·g:11T:r, oTcrolI,a c,pMttTHBHhie ocn11JIJIH!eripu 

<f, ,_:· , ,To MbI Morm1 6u, Hartptn~;:ep9 npoMHTerpi:1ponaT1> ypaBHeHHff ;:;, • · 

;D;Jifi · <[, ~ · .~. _rpam1qrE&nvr ycJIOBMeu i 
·, 

,. ' ·: i,,~ ~~) 7 <if;{{-~)~·(), 
.. ·· !4"'"-'' \ ,,t ,_.,, 

(B!I8.tI8.Jie c,pmtTI1:BHE19 OCllVIJIJiflTOPH He KOJieorurH_c~) . n · IlOJI.ytUIJIM 6hl 

;7.(]Iff ~ ·· . J11HTerpo,11;v1q>tI,epeEu;1-mJr:bHOe • ypa:arie_H~~ __ · 

~ ~ .... 

\ 

•·-----· ·--· ---· .. -~ 



II. 

C H.ztpOM 

:;y 

aarraa~hIBaromero Jptna (I1HTerpHpo:aamrn· BbIIlOJIHHeT;Cfl 8,Itec:o, KOHetrno, 
-... ~ .... 

B C~blCJie rMnOT.l38bI -~.ztFia6aT1rqec1toro BRJIIOtieHMfl M. · BbIKJIIOtieHYifl B8al1MO

.zteti.cTBMH). Ho ,TaK~~ fl;n;po - H~3p!vWITOBO._'.ijpaTo~y (2I) LIMeJIO 6H·,·: 
' ~.. • • . '-._' : •r.·~_:," 1•• I' • \ • • ' 

:aoo6me .ro:aopn, He ocu11JIJI1'!PYIOm:vie, a aaTy:){'.~romme peruemu:r - ":acn (:a · 
;''· . .. . ,·~; . .. ·. ;, .... ·.·:· ; . . 

npe;n;em~ HenpepirBHe>ro cneKTpa) SHepri,rn n~pe~a:qn~aJiaci: OH i ~MK-
. -.': :-: -.-t . . . ~-~ 

TMBHble OCUMJIJiflTOpbI. KoHetino, He MCRJIIO"qeHo, tIT0 cneUMa.JI:OJ!bIM n6.zt-
. .. -::-_•'.(_ - . .,;-_,:-r . ,:;./t .:·~ : , : 

6opoM q)MliTLIBHbIX OCUMJIJiflTOpOB Mmrrno ObIJIO 6bI 7J26HTI>Cfl T}lft.~ro · oco-
..... ··-

ooro · CJiyt!aH, Itar;n;a Ta1t0}1. nepeKatIKM He rrp0MCX0,Il;WJ0 __ 6bl. 0,Il;H8KO, ·. 
' . ' . .rr:,-;,.-. '..... ' 

OTBeT ·Ha :sortpoc O B08MO:irtHOCTM TaKOM crteu11aJI:OHOH':'·RoHCTPYKUI1I1-;;_.,- :-: . 

noTpe6o:aaJI 6iiI ococ5oro cJto:irrnoro 1r1ccJie.zto:aamu1. Tait°afl npoue.ztypa 

MO.zteJinpoBaJia 6bl MeTo.zt rai-iaen6epra. ~ -~ i~:. 
· °l'i 

H 

0'AHaKO, ,Il;Jifl MCKJIIOtI0HHfl q)YIRTMBHbIX OCUMJIJIHTOpOB BO3MOJ!t6H M 

.ztpyroil nyTf/: '1.{0JKHO OWIO C>bl HaJIOXU1T:0 Ha ',(2J). 2) ycJIOBMfl TI1rta Hame-
... ~ ,._ • · .:iYl .. -::~ 

~~ ;~,~--

)1.\>"-•0iJ":~1:;; tI"i'i; "\~.._c,·:_t.: -:-C;"\tJ.i_.:·\'. 

Tor~~-'-~o.g~;e H9.~ .. ~J_emrn: .: \:-t-. Mbj°?nHT:O nony_tIHJII1 6bI .z(Jifl ·· 'I, M
0

~-~,~--

...... 
rpO;ztl1cJ;qje~:T~~1I?Jit H?TJ--lf~r~~6::f-t9.,,·;tMI1a (2I), 0,2'.(HaKO, Terrep:& H.ztpO 

::'¥.·r· .. 't 
· . .ixr:, 

k 'te.f :!:·v~~v= e fr-e J x 
- ?...;.. 2- . 

(24) 

x.z_, ~- ;Jf~ iJJfl+~t'). 
f Wf :: . . . 



I2. · 
"'1 I ~ 
~• ~/~~~· 

. -;" ·:.. '_; - -: 

. \ 

6WIO . C>bI y'H.e SPMHTOBI>IM vr HMKa:ECoi:i nepeKaqKH aHeprHH .B IDHitTHBHble 

oc~MJim=rTopbI ae\tpom,xo,ztIDio -dbl. < · . >•:· •· · ..... ,. 
>, I•, 

BH;l{ ypa:sHeHI1J( ( 2I) noKaSbIBaeT' qTo , B:CKJIIOtieHHe '. @IKT,HBHNX 
. , .. ,,· . .- .I ' 

OCI\IDlJHtTopo:a .rrpmH~JI())'.tHac::O.T·:cJ.rOKaJIBHO,~ ·:~8_()ptrn: K, HeJIOit~!>HOtl,, .•' 

o_mrcr,ma:e~o.tL11HTenp~BHmm· :ypam1em1Jn~·· Ilo·. cymecTBY npHtIHHOU s 

ro no.0ny2ItHJIO' '.TO T66CT.OHTeJIBOTBO; .tITO. Mel npMMeHHJIH ;l{Jifl f'IDliKTHBHEl: ,., •' · 
.... ; ~ . 

. ooq:miJIHTOPOB l·.'"HeJIOKaJI!>HOe 1! npaar,iqHoe ,yCJIOBHe, .· CBH3bIBaIOmee· ;l{HH: : 

· MHtrecRtfo •rrepeMeamze :npH ..... ,.00 .· '':tr rrpm .. <P:::· '\ UJIH~ ro:aopn nahllto'· 

x:aanToBotL Teopmf; noJifl'/ na:.7-4aromHe n · yxo.1(~nitte·- ~rroi.m ~; · .°\;. 
)i':··t•,.''."":.· ··.·f•'•t,i1l (.,.J:. ---~l ·:·.,\! '\~-·•·,. 

6. -Hcno~ . ~To n B :z.teticTBMTeJI:&HoM .. cJiytrae x:aaHTOBoi(~eop1rn: ...... . 
~ ( .. :·; :-<.. . .,.;( ... · -:." ;:.- ·. -::_.: -~ r.-~ . ~,: .. : ·...... , ·.•' ·•~;0 

IlOJIH CHTya~HH 6y}J.eT, TaRO.ti JKe. !ll_CKJJ:IOtic!H ~a ,HamHX nep13.9_HatzaJII,HO 
\••,f:/.:i.:':1'"~: :)1-.t~.,>~ :\_" ;":·. ·•: ';•~• • •.' • ... ,,,_ . '. ', '·.-. ''.- ., ~• ,- l , ... ·.:, : •.•-:~-:~i~. • 

. . JIOKaJI:&HbIX YP~HeHHM g]mtTHBHbie IlOJ;Iit .c 
. •, .. . \ .}' ~ . ' 

7' r. ~fi1 
•· 1,,1,.,~ ) .. ; .. 

nouomi:,ro HeJIOKaJl!>HOro. rpaHHtIHOro YCJIOBHfl ' 
. ~ ... ,' .. , - . .., ; lf. ~ ;(-f 1,; .:· ·. ~, :; 

Foo- + F - ,Q;CIJ, (II) 
. .t/.~ .. -~-. {f.·> ·: .. .) .. 'JI;',I;. . ... .··.·S!· 

MbI npli;l{eM R Teopmi THilliqHo HeJIOKaJI:&Horo THna. CymecTB8HH0, tI!r 

MaTpm:tia pacC~fl~~~- B Hefi 6y~eT" rapa~THp6:saHi\ ;~HTapHOij ,llO cauc, 
:·;~{~·~ 

" . l · ;::cit!;{; .·.·,· 
cnoco6y, _ee -llOCTPO~HHH. 

•' .. 
. -·p· •· 

A~{ •>• • ••• 

· MHTepeCHO 6b!JIO 6bI o6one~onaT:& CMTyanHro, IlOJiytIMTI,'KOTOPYK 

. CTJ)8MllTCff rai,iaeuoepr13i,. '.B KOTOPOH. 1t HOpMa':_'iiewianiiioitifx: ·coCTC :, '.U. 
' ' '.::·_:,; .. , : . . .. '.. ' 

HHH M cpe;l{HMe lB'Ral!eHHfl ;zu-maMFitteClaiX ne;peMeHHBIX 1)aBHbI liyJiro 

~ - ' 

f I 1-. h - '-'" · . F p r- :=. o· .~ •.·~~· · ,- ,., - ,.I } , . :. - . ._,- .. _ / ,: ., '.: .. ,; ,. :.· - ';·· 
. : _;- .. ... .. __ --.,. '\;, 

, t . ., .·~···· :-., .. _.,,..., .. 
(25) 

TaK 'lTO qimtTMBHb!e TIOJ.[H · B006ar,e .. _He HecyT m{ HOpi.m,. HM :aHepritn. 

C11Tya~m1 Tor.zi;e ell\e 6oJiee ?Epoc;HJiac:r,· 6Ii. · MomeT ,·or,ITi, a:z.te~r, · 
• '?_ . . .• • 

i(OJilKHbI MrpaT:& J38JKHYIO poJII> IIOJ!H n'AHilOJilHIOro" TI•ma. Mo,r.Ho :nonbl-. 

·-":,. ------"'\ 

)1 • 



·13. 

TaTI>Cfl rrpVIMeHHTb pa3pa6OT8HHbIM MeTO'A R pa3JivI~HbIM @H3M~eCRMM 

· MO;ZJ;eJIHM. 

C O;ZJ;HOtl CTOpOHbl, MOJ!tHO IIOCTaJrnTb rrpoppaMMY."'.'9}4aRCI1My~,i 11. 

11cnoJinaoBaTb Ham MeTo;n; ;D;JIH paapa6oTRH 11;zi;eM raM3eH6epra o rro

Jiy~eHMH Cil~RTpa M8CC H CBO~CTB BC0X 3JieMeHTapHbIX qacTHU H3 

. paccMOTpeHliff e;nJtIHOH ciurnopHOM "rrpm.mTepVIM 11 , xapaRTepI13Yfl 'ee .. 

. ;f,/.nt; . w cpymtU-HHMiiI · 

' Ho MO]CHO H He CT-~BMTI> cpaay TaRQ11 0611mpHOM aa;n;aq11 11: paq

CMOTpeTI> crrepBa nporpaMMY-MliHMMYM, HanpHMep, IIO;ZJ;XO;ZJ; THITa no;n;~ 
' - • - , , f :- ' , 

xo;n;a. llini,rnrepa/ 4/, ·Ror;n;a cymecTBoBamrn H cBoticTBa CMMMeTpHlll 

BJieMe~iapHblX tiaCTHI.l; CtrnTaIOTCfl aa;n;aHHbIM11. Tor;n;a Halli MeTO;ZJ; . -· ' 

· Mor 6H nocJiymHT·:o ;D;JIH -BblqMcJie1nrn: pacme.nJieHJMI MYJI:OTHIIJieTOB B. · 

peayJI:r,'T~Te Tex. HJIM kiHhlX B38H:Mo,zieticTB:£1IM • Ilpe;n;Bap111TeJI:f>HO TOJI:f,

KO. HeOOXO;D;HMO paaBHTl> ;D;Jiff Ramero no;n;xo;n;a MeTO;ZJ;HRY nepenop- . 

MvipOBRM. 
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