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I. 

B H~;n;aBHeM pa6oTe H.H. ·Eoro1no60:sa H aBTop01/I/x) 6WI npe;n;Jioi;eH ~- . . 

BapHaHT nocTpOeHHfl peryJIRPHO~ TeopHH IlOJifl C IlOMO~:&ID BBe;n;eHHfl.HH;n;e~ 

·tHHHTHO~_MeTpHRH. MR HaMepeHbI s;n;ecD HCCJie;n;oBaT:& nepeHOPMRPOBRH B 

TaRO~ T80PHH. (B CHJIY peryJIRPHOCTH TeopHH petn, 6y;n;eT HTTH, KOHeqHo~-

-TOJI:&KO O KOHeqHJ:.IX nepeHOPMHPOBRax). IlOMHMO OaMOCTOflT8JI:&HOrO 8Haqe

HHfl 8TO HCCJI8,'ZtOBaHne COCTaBJifleT 'oco6bili HHTepec, IlOCKOJI:&Ky OHO He

nocpe;n;CTB8HHO CBfl3aHo C npe;n;cTaBJI8HH8M O llOJieBOM npomcxo~;n;eHHH ·Mac

CbI aJieMeHTapHmc qacTHU. 

I. HanoMHHM npe,rc;n;e Boero, trTo·n Boripoce o none:stiQC ;n;o6aBKax K 

Mac·ce 11JIH O :see!! IIOJie:soli Macce B llOCJI8;ztHee BP8Mfl CJIOXrlJIOC:& :sec:&Ma 

napa;n;OKCaJI:&HOe llOJIOEeHHe • 

C o;n;HoM CTOPOHH, o~eCTByeT BbICOKO Hay-qHaR TO~a apeHHfl, OCHO-
. :., . ' .·-. . 

BaHH_afl Ha KOBapHaHTHOM -tpOpMaJIH8Me TOMOHara-ffiBHHrepa H T80PHH nape-
' : : .· t. 

HOPMHPOBOK. CorxaCHO STO~ ToqKH speHHfl IlOJI8BbI8 ;n;o6aBKH K MaccaM . . . 

tpep!mOHOB, BO :SCHROM CJiy-qae ;n;.na nepeHoptmpyeMbIX T80pHi1 (a ;n;pyrme 

TeOpHPI c STOM TOtlltTtI. spemut :soo6me He HM8IOT CMbICJia), paCXO;ztflTCfl' .no;.. 
. . . . .· --: . 

~apHWl.fflqeCKH: 

· n.(1.4)·. 4 
A H ,.., ~ .A}.. VI\. ·. -n· '· -J.I .. : -,JV\, . vv.,,, x 

\ 

. . 

----·-- .... _ I I■-... ------------.;...... .. 

x) UHTHpyeTCH :s ;ztaJil>He~meiit, ·KaK. I. 

. e.1. 1 · (I) 
cl : - : - dftJl ::1Ae1'tpi51-'~ ' - t. c. . 13 r · 
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rtte ~ - HeitoTopaH TIOCTOflHHaff pasMepHOCTit ;ztJIHHbI .. TIOSTOMY, ecJUI 

ITOilbITa1!)_9fI · C,2teJiaT:& ,_( ItO~elJ:HOti ,.· j:'0_
0
_,Mbl HeMHHyeMO npHXO;D;HM JHI<;)O 

R TOMY,,,.llhtBO;ztY , .. ~TO _1roJieBI:i!e 1.1,0;~P?,Jg~M. ;K Macce MaJihI 11 OCHODHYIO pOJI:& "' : 

11rpaeT . "aa_TpaB,~3!!;8,.fl''•::·MS;POR: H,eno.rreBOI!O npoMCXOJE,2temu1, JI:Hdo, -ITO 

o6pesaHMe:·H§l;'A9. p;pq:ao;n;MT:& ._rrpu OTOJI:& orpoMHmt RMny,n:ocax , .. 
1 /J 1.:. , 't!TO 

ropaa;n;~:) paH1:tme ~-§l~!IY~ .. MrpaT1> cymecTBeHHYIO, :POJI:& aq3cpeRTbl 1rnain.w;r(ei1~:'.: • .. · 

CTBMH _ cp:, l3C~!U4. 9cTaJI:pHbll.Ut s~_ymecTByt0Il\HMl1 B npvipo,1.te IlOJIHM~:F -B oqoHX. ',

CJ!y't!anx nocTpoe1u1e n,oJie:soit--TeOpHM MaCCbI, HCXO'AH rra B3aI'1M9l{0£iCTBHH 
h • ~,,,, •<' 

···:,,-.. 
·•·"'· 

· ·, C_ ;zcpyr_o~ cTopo~hI, Q.1.tHaKo, eme co :apeMeH 101acc:~r~1ec1toii _aJieKTPO;- ':;:· 
,,!' • •.•• 

'AHH8MH~~--i~JIH~ Maccrn 3~eKTP0HJl, cymecTByeT cpopMyJia 

(2) 

HvntT<?f ,m~ ,,?OMHe:BaeTCH .'!3. ~OM, tITO aTa, :8MBe,24eHHaH 'ql-iCTO ,. KJiacc11qecm1 

q>OpMyJra_, H~llplU.!6HMMa 'AJiff ._ __ "f ,_ Io-I3 CM•, KOr;lla RBaHTOB~e. acp~~lt.Tbl .. ·,= ,< 
· .. _:_;; .. __ , . -·' '~ ,:_.·;. ,;. '~• , -. ,. ' ... -•••'' 

11rp~.i0T pe ma10myro R9JJ;f • . 
~ ·; . . . 

· :-TeM -·He MeHee, > {')OJil,llI1IHCTIH) 'l1eopeTHICOB HBHO HJIM He fll31!0 o .meJin

pyeT It · ( ,2:}] :l3'-:{ri,omc -paCCYllt;ltem,rn:x.. J{eJIO B TOM, 't!TO BTa· {j)Ol)MyJta J'ALiB1r- . 

T8JtEHO :kopomo . Omrnb!BaeT M8.CChl 60JIJ,IUl1HCTBa aJieMeHTap1-mx qac"i~MI.l B 

6'.Be~e-'-:iranii1:>( :cero;n;HflllIHHX npe'AcTaBJieHHM o cymecTByrontMX Mexi;;y m,nrm 

:aaaHMO'AeMcTBHHX. }leUCTBHTeJIT,HO, f!PM O;ztHmi'H TOM ice a:aar{eH1Ui Il0C'£GFii-· 

HOi1 J... ':. ro:I3ct!. cma ttaeT Macey a.tteitTPOJia, µp11 no,n;cTaHOBJte- .:a IC'?--_ 
. •·· ;..;i(", .... :.;.!\· .-. .. . ~ .... 

-qec_TBe ~ a*~KTPO'AMllaMutte(}ttoM HOCTOflHHOi~,- TOHKOti CTPYJ.tTYPhI "'-'I/137; 

Macey HYKJIOHa·-- - rrp11 i1_o~cTaucmKe 'AJifl « H.itepHoit nocTOflHHO:lii TOHKoi 
..... ~ ~~ ' .. 

c•.rpyitTyphl;_ . .: r · ""Y rs·; · ,1.taeT npa:amrBHbIH nopH;n;orc BeJiii't!t1Hb! :ZPIH pacnten-
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""-L,..;..• 

. Jiemur M30TOill1qec1tHX MYJIE>THIIJieTOB no;n; ;n;ei1:CT:B11eM BJieKTpotmrHMTHOro 

BsaMMo;n;ei1cTBMff inM·' cTpaHHOCTHhDC MYJII>TMrrm3TOB no;z( ;n;e:McTl3MeM "yMepeH-
, . 

HO-cmrnHorott B3a}n.io;n;eticTBHiI C ·K-Me30H8.MH •. E;n;MHCTBeHHiiie; ri6JEaJiyiii, 

11CKJIJOqeHI/Iff COCTaBJiflIOT iiaccbI "TaUHCTlie:rtior:on,u.·Me30H8.. 11, 'B03J.~OiHo, 

K-M030Ha, Ho' M TyT Jierqe CKJIOHMTI:,CfI B Il0JII:i3Y H8IIOJIH6Tli Hamefii ce- . 
ro;n;mwmei1 : ItJiaccM{J)mtanHM · :Baa111io;n;eiiicTBMM:, : qeM ·:a · rronr,s'j' 'HecnpaBe;n;JIH

BOCTH _q>OpMYJihI (2) o . 

--- ---~ 

C STOH, BTOpoM, TOqKM apeHHff llOflBJiffeTCff ecTeCTBeHHOe ll0'A08pe-

. HHe, '<!TO cire;n;yromaff ij8 coBpeMeHHC>ti 1rnaHTOBof.t Teop1111: rro:rrH wopMyna (I) 

He· ffBJifl8TCfl BepHOir)~ JI! BCTaeT -BOllpOC O TOM,' noqeuy npMBO'Affmaff K 

HenepHOti q]OpMyJie (I) Teopmi MOICeT B 60JI!>J.qOM ltOJIMtJ:eCTBe :n;pyrHX CJie;z{-

CTBI1~ npirno;n;t'IT!> K B6JiliIKOJieTIHOMj cornacHIO C OilhITOM. 

C iI;~eM TOtIRM apeHirn ;np1rcrnHo~ ycrrexoB RBaHTOBoi,i aJieKTpo;n:1,rna

MHKH ffBJifle~~ff B aHatJ:M;;eJII>;~oit CTerre~m: rrpe;n;JIOJK8HHbtti TiayJI~ 11 BHJIJiap

COM/3 / MeTo~ perynEp~aan:t<rn: aneMeHTOB MaTp1u:i;bI pacceff~~H. IloaToMy Mhl 

. cqMTaeM, qTo 6y;ztymaH peryJIHpHaH, TeOpMff :n;~JIJitHa, BO-nepBbIX, coxpaHMT!> 
. . . 

M6TO;lt IlayJilil-BHJIJiapca lil, BO-BTOPJ::IX, rrpMBO,'ll;VIT:& ;n;JIH co6CTBeHHb!X Mg_QC 

. R BbipameHM.ffM Titma (2)~ a, He. TMIIa ·(I). HMJite ~m XOTMM llOKaaaTI>;;·.··qTo 

rrpe;ltJIOl'teHHbIU l3 I MeTo:n; BB.6'AeHIUI }IH;l{e_q>lilHWr~oii t~eTpl1Rlil MOJKeT W'AOBJieT- ,: . '\: 

. BOPUT:& o60HX 8TMM, ·Tpe6oBaHHfIM. ,<:; ('' ;- l} 

_/ 

2. I7Ia coodpameHiii~ rrporiToTbI 11 Har.rrH;ltHOCTH M8JIOJEeHHH ·Mhl aallMeMCH 
·-?-~·y: -.:.. ..: .. _ . . rL ... _ ··::_:,::.r:~.-~.,--- · .. . .. 

cetiqac He 1taKoti.:..3n160 peaJII>IfOW qjM3Mi'qemtof1 Teop11eti, HO J)~l.CCMOTPHM MO- . 
"' -r:~·· . !"' ·, 

x) HanOMHMM, 'tJTO · 0Jiorapnq>mrneCitaff CHTyar:ci~an B KBaHTOBOH Teop1rn TTOJI.fI 
MOJICeT rrpuBeCTH ue TOJI1>1t0 K pacxor:-:.iJ,eHHIO c onh!TOM E nonpoce o 11ac
cax, HO li1 It :n;pyrvnt, ,tJ;aJieKO }I,qYlltMM saTPY'AH6HUHM, cp./ 27. 

).· 



4 • 

• 

7J8JII:iHUti npnMep. cJ)epMH0HH0ro no1rn:, :ssavn.rn'AeiicTBY'".LOmero c HefiTpaJII,HbIM 

Citam=ipm,IM noJteM < C Jiarpam1rn:a,H0M B38li1M0,7.(eMCTBJiUi: 

. . . · ., · j,,c x) .·~ J~'i : iy(~J tp(xJf l1:)': , _; (3) 

{)· ~ . >·~~ 

:asa:m!0,7.(6!10TBHM, Taltl'IX RaK 8JieitTP0HH0-W0T0HH0e HJIH. HyKJI0HH0-m'I0H;_ 

Hoe, HO CB06?:ztHa OT ].tOIIOJIHHT0JII:iHMX OCJIO~HeHHM, CBflSaHHbIX B nepBOM_ 

CJIY~pe C rpa]i11eRTHOti :t1H,Bi:lPYiaHTHOCTl}IO, a BO BTopo;M - :c MS_OTOIIHq~cKOti 
t ' . .'. . ~---· . ,. • j ,.. . • • ,. • 

3aBt1CHMOCTI,IO H 60JII,lllOii B8JII,YqHHOi1 IIOCTOflHHOil CBHSH. 
t i 

jfatt · '·dirifri··· no1taii~Ho :s'-··1, 'rtpoc~Ela, .¢1:mst 11ueeTcfl He 
IV . . 

Meat;i:ty s.-. '1 ' ~, 
,,,., 

H S ::;. , ·a Memjty If ~ lt/-~. tfosTOMY y;z£ot:5HO cpaay pasJimitnT:o S ·, S.-·-x':. ,., 
K H K ·-•·:;; p~.zt-ii rto~:rtocToa~Hoti ··c:aas11: ._; 

(4) 

: .... , ,,. ' . 

Il0CJie qero II0JiyqHM: 

(5) 

,..,, 
TamnJ o6paa6M, MN BH:ztl1M, · qTo qJieH nepBoro nopa;1.t1ta B S ·· noJiytraeTCH ... 

I 

IIp0CTbIM •rrpoeKTMpdBaiiHeM. B .HI ,,.!,a ;:ab':JlTOPOM -'It0PH.ztRe :a:poMe rJiaBH0ro 

-tJJieHa,·· _iio:iiyq;lromerocH H8 .· ',\S'i· npbeRTl'ipo:aaHHeM B Hr, BOSHHRaeT e~e 

,2to6aB01-c, KO~Opb!ii, KaK Jierrto 'i10HftT:&1'-li8"'!, npHSBaH BOCCTaHOBMTl>::.:yHH-.. . 

TapHoc~:E> /' :~t ! ~~~p~~a I,n~-~~~-<5rma · 6M_ y1epaHa. AHaJior:t1qm,1e ,2to6aBitH. 

B0~.2tYT, R0HetrHo, m :so :Bee Bl:il_cmme nopfl:ztEM. 

JJ:Jifi ·.,Borrpoco:B nepe:aopM11po:an:li1 Hae 6y;1.ty~ »HTepeco:saT:r:, T0JI1>~0 
' f'- . " ' .. 

tmemi:r-- Ha 51 : cooTBe.TcT:sy10m111e co6cTBeHHbIM · aa.ep!'1'mM · q>ep;;Mo;a · Pl 

O030Ha. 3am,1meM tDieHbI co6CTB8HH0ii 3HeprHH (pepMJ?I0Ha B BH,2te: 



s. 

~·:··~;<~· ~-

""--' . ' - . . , . . ,; '.7 .... > .'.· . (() .. -~,~ ;' '. - tz} .. , . S1~ = - t ! 'l'()(JL(~(J~!yJ_: ~ ~t ~;i,~x,ik (~-y)~:YJ}-1:1111•£ ljl!Y): (6) 
· .· B cmry_ ( 5) H (3} I' ·. { >!;-\J) H· '2 ) ( x-9):. :6y;a.yT Tor;n;a HMeTI> BH;n;: 

· ~,,_, • .. ·_ . .· :· .. ~;- .. :_"2J-lit.J.:· .. , &c·tc).· .'. .. ~.:_.,,·. ··, ··•·· 
. 2: __ (x-~) == ·'-1_,l l~~ ~-• .. (~~:J)_ JJ,:~i

1
,{~~YJ,.; ··;·. 

. , .. - ~ . . ,. . . (6.I) 

· t'1
( ;<;.~) ; .:.1 ft i g2 [/ ~)~ X-'J J 15 (~)(;~y )- s'-)( x-y 1 D(-'C )(-y JJ . 

. -,· c· 

(6.'2)" 

.-, ~(J) . . 

. Mb! llbll)Ol!HWill paa6lleHlle · . L . T~ii ;i~o6b! L.. . cooTl!eTcTBOllaJI 

c5M rnaBHOMY tOieHy -~ S z. P , a L -~ BOCCTaH8BJII4BaromeMy YHH

. TapHOCTI, ,'l(OC>aBKY. B COOTBeTCTBHe c pa~~HThll.t B r J@'&9lf.Ol!: MbI 'AOf~HbI 

_T~nep:& BOCllOJII,80BaT:&Cfl ,'l(]Ifl o6o6meHHnIX c:sepTOK i:> , , • · ~ > :!) 
BblpameHHflMH Tttna ( 5) H8 I' T ~ e. HaIIHCaT:&: 

C(\ { C) -, 0 . ( c.) 
c;)J (~-y) = L f ~ D . (X-'j) 
~ . m~. , 

t~O 
f 0= 1, mo = m... 

(7.I) 
I - -

·s(c) . ( n 
. 1\/'\-y) = i cl L s ,U; (.X-'j): d." 1 ' p-~ = -M, (7 .2) 

' J'> 0 .. . . . -== .. . . . . 
. . . 

· r;zi;e ,,;;,M.. H , -~ . - :89:TP~BOt!Hlie J.mCCbT • <Im:a:m1ecKHX wePMI40U~ ff 6oaoHa, . ·~ .. ' . . : : . . 

. a }A j ' J'Yl t ]. i,j,) O:·,, .. , - MaCCLI q>MitTHBHblX q)epMHOHO~ H --~080HO~; 

KOBWWHqHeHTLI· •
1; H 4j. ·He·o6HaaH& ~&Tb rrono~HTen:&HLIMH. TaKHe ~e 7 cxc-J . C!_<-J 

BLipameHHH cne;n;yeT uanHcaT:& .ztJIH. clJYHRqMH oJ.J. •. . 1:1 y . . .. 

l!JieH, COOT-BeTCTByrom1-lit'. cd6CTB8HH.Oi1 BHeprirn: 6mi6Ha aarrmneM: B .. , 

BH;n;e: 
.,;.d.-.· 

. rv. .'. •. ·: . . . . . , . . .• '·: . o( . .· ' . ' .. 
· --- .. sis-_ = ~ t_: t.pcx,nb<-'JJ tpt~->: = ~~: {{JP<}\l rx-~>cptyJ:-J: <pfl.}n<

1
!-1Jcf9J.' 

. . . ' ; . . ··,. .. . . . . . .· .· . (8) 
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,)'~.r\l ~ °! • rt \~. 

- (9.I) 

--H aHaJiorHtrHble BbipaJKeHHfl ;v;m1 nom1pnaau;H0HHoro onepaTopa: 

(I2.I) 
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Km.meHcannoHHble. l!ireHh! (II. 2) 11 ( !2. 2) He 71.a71.-yT BKJra;n;a :s noJie

BHe 71.06aBitPI It MaccaM Him MHOJKMT83IHM z . :r{eitCTBHT0Jll>HO, : UOC!.\01Il>':'.'" 

KY. B 8TMX 't!JieHax yqi~TB~;r. TOJI~KO· CBC){)Q;r(HhI~ cpy111tnFIM D(-J ,· ·s (~) ._., 
~ .< s<-t)_ , TO Ito~nbI B-~It~OPOB ~:'.,·11 \;'iK :a\(II~2) H BeitTopon': p-It 111 p 

B (!2.2) ,ItOmitHhl JielKaTI> Ha rMnep60JIOl'.ll'(aX, orrpe71.eJifl8MbIX COOTB8TCT:Byro-
· !~::•;~?" ._,;~•,q•r .. J.'"'••"~••~·· l'!'""',' _ '-:"' ,•~- ., 

II\MMM Maccaim. EoJiee Toro, ner1to coo6pa3MT:&, tiTo' ~acTOTHbci'H ·:irnx · ·"· 
. f . 

BeKT9pd:a-·QICa8b1BaIOT~H ·:s@6paHam.u1. TaKMM ·o6paaoM, 't!To _ c:aoCiOl1.HhIH M~ny:JII>c 
. . . ./ . ,·. . •.· . -

p B (II.2) 11 It :s (I2.2) npe;l{cTaBJifleTcfl cyMMOH nyx :ae1tpJo:t:>'oB, KOHUH · 

1tallt71.Oro M8 ItOTOpbIX JieiltaT Ha II03IYl"Hnep60JIOM7J.e, 38ItJIIO't!0HHOM B O7J.HO~ 

l'I TOii Jlt8 ITOJIOBMHe CBeTOBOro KOHyca. IlOSTOJiy RHTerprurhI :B1(;.I-],.2):,-Jl:<t 

(I2.2) MOry~_ 7:taTJ, rOTJIMtIHbliLOT HYJiff pesyJiliTaT JIM!ll'.D lJ.JIR TaKHX l3HemHPIX 
' - ' C . , • • ·: •. • ,-· ' 

MMIIyn1,coB, ItOTOph!e (a) :speMeH11no71.06Hh! 11 (6) 1t:aa71.paT KOTOPIDC 6om,me 
. . . . . . . . t . . '' • . 

Oy-MMbl ;n;:ayx 'c:H8MM8H:&lllMX~ BXOlJ.HI!\HX l3 -Cyu;MY no t . uf J Mace. IlOCKOJl:&-

KY, O;Zi;HaitO, ltlleH C OOOHMM ij?H3HtI8CK:m.!M MaccaMH B 8THX cyMMax OTCYT

CTByeT, TO KOMileHcanLiioHHh!e 'qJI8Hbf MOJ."YT 6_'.Q[TI, OTJIHt!HbI OT. HyJia: TOJI:&KO .. ,. . :.:· ,... " 

;zJ;JIH BpeMeHHno;n;o6H~ -~HelllHMX HtmyJI:&COB, KBa71.paT ~OTOpbIX OOJI:&me _ HaH-.. ,--.., . . 

; ·.,·MeH:&meii q>HKTID3HOM :MSCCbI. Tait Kalt Mhl 6y71.eM cqvrTar:J;:& B ;n:anI>HethneM, t!TO 
. .. . -n) n (?} 

. peaJI:&HEie MaccbI -qacTMll MeH:&me :acex q)HKTMl3Hh1X, To L · R _ 

. He 6y71.yT 7J.aB8Tl, HMKaKoro BKJia;L(a l3 ·071.HoqacTHlIHble COCTOflHMfl, H npL! 

p8.CcJ.10Tpeinil'I ( l18KHX -co tJ TO,rl! ;L(l) 6 Taio11H O (iy;l{eT C _orpallll'IK'{I, Cl!!;' r.llaBllIOO'l 

ltlleHaMM I . M n . . x)' K 'BhltIHCJieumo ROTOpmc Mb! H nepe~;n;eM. 
::);j;)· r')•,,t_....,,·:::· -~-. ;:; :: . - v-,. 

'\'}l'T t• '<\! 

--------------------------------------x) 9TOT peayn:&TaT OtI8HI, JierKO IlOHf;T:&" q)H3MtreCitH .. YHHTapHOCTJ.> · .. 
, . <· . uaTPHUbl . p s p. ~.,Morna. ObI mi1pyilmT-l>CB: TOJI:&Ki:f.:')XJI}{ ·TattliX: npo~ .: 

.. . . ,·· .. ~. , ~ . ';::. . 

neccoB, ·IlPl'I ItOTOPbIX MOrJili 6:b! HCilYCKSTI>CH qJHitTMl3Hbl~ tiaCTHUbl, 

tJ:TO Ii{anpeiqeHO Cq>OpMyJIMpo:saHHbIMH BI ycnOEHflMM. Kalt paa Tor;n;a 

H. npuxo;n;HTCfl ;n;o6a:aJI.fITl>· ItOMileHCHpyromM~ ltlI8HbI. ~l(JIH paccMaTpH-

. :saeMNX 'do6CT:Be1mot ·s:aepreTHll6CitHX tiaQTHe_li:: STO· MbmeT npo~30HTH 

TOJII,KO. 7.I.JIH KBa,u;pa.TOB MMIIYJI&COB c.TOJI:& -60JII,mMX, .:-qTO CTaHOBFITC.fI 

B08MOlltHbIM pacna,It Ha ;n;:ae ~aCTM~bI~ no M8H:&meH Mepe o,u;Ha Mi ItO

TOPblX ~ WHKTHEHa.fI. 



8, 

n ,;, .- _ _ _ - - _ 
: > · _.Q,TJI~'9;~}Q.':r,°:? :9'T i COQ.TBeTCTBY}qll\l'IX 

. . . ·- . . ' 
· 3. Bhll!lICJieHMfl 

CTaH;Z:~apTHllX BbIKJia;n;oit. C:-J1iCilOJI:030:SaHM~!4 p~ryJI_HpMa_an;~~ TT?-YJI11:;~MJIJiapca 
. . . . .. . -. .. . . •''- . . . . . ,.. . -

TOJi:&ICO TeM, l!TO (I) ~ ":~YMMe (?" g), ~PH ~~:g~xo;n;e OT. :~mena IC qJieHy 1 

aaMeHffIOTCfl MaCChl M B tIMC]ll'I!l;'~Jie l-1 :J3·. 3Ha~ie~aT~lte, ,.J:LHe :.;~OJI.:&l-tq_ l3 3Ha-
'c" •" .. -~ - ........ _,,. . ' , • ' " : ,... • •• 

Me;HaTeJie·, KaR 06b!t!HO, B ·(2) Wl'IKTI1BHble MaCChl He CTpeMffTCfl B KOHr(e 

i~l!HC;~iif.if ·IC .. 6.ecitoH~tIHOCTU. (I) np1Bb;n;HT~::1l'TOMY,'. ~TO .t(o6aBJieHL1Ie .. 
, .. ·. . ... .. . .. · .-·. ;.;·;.;·, .. -.:r, - . . . 

ItaJK;n;Of.i :(!)HltTMBHOli (lJepMHOHHOti MaCCbI MOllt8T Cfn13HTI, y Hae CT8Il8H:& pac-

x·Ol(M~6cTJtI ;OJI:&KO Ha e;n;HHHnY-r a; He Hi ;n;n'a. IlyI-iKT '(2) COC_TairraaT,cy

mecTBO OTJIHttl'Iff paccMaTp:t-rnaeiwt! Teo:tnnt . OT. 06~q1roi' ·u;?no'Sl3'0JifleT Bhllll':[C- I 

. JUIT:& Il0JI8Bhle · ;n;o6aBitH ~t MaccaM, sapH;n;aM l'l -T .. ;n;.' BMeCTO Toro, qTO~bi: 

OT6paCbIBaTL nx, . Kalt qY£13l!l!8CRJ/I. 6ecm!blCJieHHLie 6ecitOHeqHh!e BeJI:vttrn:Hbl. 
, . • I. 

. ' . 

flCHO, trTO rro;zto6Hoe. Bbll!IiICJieHI•ie 6y;n;eT npe;n;cTaBJ.IHTl:t MHTepec, 

_TOJILICO eCJIM l!l'ICJIO BLiqHcJifleMhIX IlOCTOflHHhIX 6y;n;eT MeH:&me qvicJia BHOB:& 

BBO;l.l;MMbIX. C nepBoro· __ nsrnn:;zta rrpe;n;cTam:rneTcff, l!TO npe;n;nataeMan Teop11·f! 
- .. . ' . ,! • !, . . ~ 

He 6y;n;eT o6~a;ztaT:& T8.lt11M rrpeMMYll\6CTBOM, ·H~CKOJI:&Ky' ()h!JIH. B:Be;n;em,1 B 
,, 

Heorrpe;zteJieHHO:M l!liCJie, Bo-nep:a:&IX, xapa1trrepvl8YJOD.\H8 · q>MI-t:THBHhle IlOJIH . 
Macchl m, · n f"j : H, Bo-:aTopmc, coc~H~'- ICoawwkn1rnHTb1 / i 

H d· . J •. O;n;naI-to 3T0T IlPOM3BOJI . COBepmeHHO ... ecTeCTB6HHO orpS:Hl-Il!M-
. . 

· BaeTCfi otreH:& cymecTBeHHhIM o6pasoM. IlpeJK;n;e Beere, itaIC Mhi ym1;n;M.M HH-
~e, Tpe60B8Hl-1:e CXO;ztMMOCTkl l1HTerpaJIOB HaJiaraeT Ha ItO~g)qmnne}jTh! •- ·, # (, 

a,· -
M 06hltIHhle YCJIOBl'IH I1ayn11-Brurnapca: 

,. ·. -.I J/' = o ---~ . -: -~ , _ .z t m i ) n, + i = ,,o. ; 
1;: l !O 

. - .(I3 .I) 
'. ~ ... .. . . 

\"• ""\ ',._ "'· 

•i''i),, ; • 22 ·d.j· = 0.,)' ~ ~ 
. · .. ·"··,'.": .. ,.; ,J~oi••· .. ; < ··::,i:-,•c,·_;. ;-_!,, :· . ·.),,:·/·. '. . . _:: .• - ·.· '. ,.,_, 

Iloai:roMy, C?~l,[li HaJI<;)iKHT:& It?'-~ ·pas no:_ CTO,~L~Y .. yoJIOB11iil (I3), CitOJI:&ItO 

· BH6paHo coo~BeTCTBYIO~Mx :q)~~THBHEX ~~~-c•;:: ;? .,;o:~;fJ)Mu~;~;~---'.>:,f~i .· M 

. . 

, :f _(JJ j-)~.j =- 0. · (I3_.2) 
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· d j onpe:n;eJIHTCH o:n;IioaHattHo. Bo-BTOPbIX, ttHcn:o -CDMK~MnHinc Mace co:sepmeHHo 

.ecTeCT:BeHHO onpe:n;eJIMTl> M3 CBOero;po:n;a.ycJIOBMff SK0H0MHII!,· IlOTpe6oBaB, 

. 't!T06bl 't!MCJIO BBO;ztMMblX_ M,acc . 6wr9_ C>hl MHHlU.mJII>HO Heooxo:n;HM;b!M .!(JUI OXO"."' 

)tMMOOTM. Bcex pacxo;n;HIIU1XCH B paccMaTpH:eaeMOii' TeOpY!l1 ','.ll;riarpaMM. 

B Hamel! uo;n;eJIM c5y;n;eT nHTI> ~Hno:a pacxo;n;~xtx;ca .zu~ar:paMM: . co6-. . . 
t • • . . . ' . 

CTBeHH_aH 3HeprMfi q,epMMOH8. (pMc.I), COOCTBeHHafl 3HeprHH 6oioHa 
,• .. . . . ' 

(p110.2), BepmHHHaH -qacT:& (pmc.3), pacoeHHYre doso1ta Ha 6oadHe (pi10. 
'' - . 

4). M BKJia:n; 6080HHOi1 ne~JiH B COC>CTBeHHyl6 atteprino 6080.lta. (pI'lC.5). 

. :· 

, - ' 
"' ' 

.~ 

·_'.:::;fi 

Pio.· I 

' 

6,~: . .:.-~:.. 
,, 

:\_• 

::/. 

,. ·- ... LJ--~·-
- -·- -~ 

PMo. 2· 

,, 
\ ·,:. >. / 

.. ,.('· 

,, 

\ 

\ . . . 
' ';;I\:: .(_' ,,. '. . . ' 

. ·~--:..~.-,~ ~ 
,_-.,✓'/; .. _._,, ... -... .)2', .... 

,,\:· ' . :-}::/_ ... . ' 
·~ ~:~-... . , ,._' " .. 

.. . _,.";.,. ... 
• •~ •",,';• \ o•~• • 

. ~· :~:.~, 

.; , . .; :. ,;,o:~_ 

.p,rc·· · 3· . •·-
NL • ,.,,;-;ft. - ~~•''.• .,. .. _ 

. :;½• 

tQ ::)'-':.-,...:" ... \ 
---- ~ --- ~ .-i. - --\ ,.· -·t~:-" ·. ' • 

/ ' 
/. / _. 

! ...... ~ ,, -~. 

Piic. i~ 

t"" 

' '\ 

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

--~t 

... • .;.. ~ 4_ 

P11c. 5 
\ 

. "JX:~1arpaMi.lta I pacXO;z(HTc·fi JIHHei!Ho; 't!TOObl_ c;ztenaTI> ee cxo;i.(~~~llcn:, 
--~::.:.$• ' ._;;..;; ·\_ ·,. .. ... : . . . . ··~ . . . . ~-! . 

Ha;n;o IlOHH8VITl> CT¢n(:rn:& paCX0;l\11'.M0C'l'H Ha: 2, T .e. B .ctm:y c;u;eJiaHHOro 

aaMe~aHtUI (I),· B~e~·;k/ o;n;Hy tp~~;~BHYJO C>080HHYJO. JIHOO ;n;Be w~mTHBHbtX · 
. . ~;.... -·~·;·_;. :,~-;"!' ·-"~'~:---•·· ".\.~: : . '' -· . . . . . ; ''••· .... 

qie,pMHOHHlilX Maces,. :KBa;z(.paTHttno pacx-0:n;Hmaa'cin· JtI~~paitMa .. ~2•·,Tpeg'oc~~ · ;l:l:ayx 
· - . _ - .. ,-"' . ---~--~~-- t·~/;~:;;,: ... :~ !·, ,..~ --~•--•... -.::'{41-~~~;·"· - ,· ::-~,~1r, 
@ePMVIOHH:bIX Mace; JIOrap¥7q>MHtt8CK8.H.. ;n;m.~.r·pa\tlla,;-:3 - 0.ztHOit qiepJ.,U!OHHO:fri 

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

'H]Ili O;D;HO~ 6·o·s'oHiidtt; 'JiorapMg)~H~g~~~!{:,,;n;Ha.rpaMMa 4 - . O;ZJ;HOii ~ep~i~oiJoii --,~ 
· · --~: · \:~~z~.,~t~\~~ ·•· •. ~ :·,, . · . .. ,. · . !··.: ~'¾ -. ~ 

,~·:·· 
.':·:·~-~·;,_-~-' ' 

/ ·., ,;. 

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

. ~(-
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;z.tocTaTOtIHO o;n;Hoil 6oaoHHoi1 -w~n-cTli:B:uoiL.1.mccbl .. ~run1µ .o6pfi~OM,· ~ ... Hqfil~~ . . ... ,.,.;, 
. ,,, 

.•:· ,. 

MO;z.teiIH fl.MMf.IIUJIM~H1-i1uP~ Ha66p qi~IKTvIBHbDt noJieti mmroqaeT o;nuo oosoHHoe .. . . . 
... i.,_~\-• • .,·-, .• ·~1..)'..._ _, . ~,t. .• --~-\I: ,.., ... ,. 

M ,1.raa cf)e-pJlililO~}!bD,C IlOJlfI. . ' 
.. •,; :..·: r_ :. :-.~ }• .. ~:L:·· :: ... ···c ,=:_ :_~ 1 ~ .. :· ·, ;_, •• 

J/ITaR, noTpe6Hoe HaM tIHCJIO IIOCTOHHHHX COKpaTMJIOCn ,I(O Tpex. 

O;z.tHaito, MU XOT11M rrotiTM ;n;aJI:ome, :BhI6pa:s BCe STU IlOCTOffHHhie 6CJI}!. He 
. . . :~::- \ 

paBHhlMM, ~o BO :scflKOM cJiyqa_e o;n;:uoro x-1 Toro r.te rropn;n;tta ·13;e1nrq1uiE>t -

HMeHHO, rropn;n;Ra 1/t'lo , r;n;e. ilo ·.,..:, ·1~Jracc1111ec:KMM pa,zrm:yc ,qJieicTpoHa. 

EoJiee Toro, MN xoTVIM II trTOC5br o;n;HM 11 Te JF.e nocTOHHHEe ··M~mirn 6hDIO 6bI 

npHMeHuIT:&,· llJIH qn11c,a1nrn:, ,pa3Jih1X, B38,t1~o~eJ{9J1,in1:w ]t:l,3JJ.Mtrn_hIX qa_~~I'!Ux). . 
. . . • . '·f • • ' •• ~ •' ... ;. ; . ' . '. ',. '.' • . • ' ',; ~ .. ' :.: _i !_ ;~.i. 

OcmonaHI18M .l);J!fl no;n;o6HOM nporpaMMbI RBJifff;";TCff CJie.zi;yroru.ee o6CTOffTeJII>CTBO. 
~ .'. ,·· 

, ~ '. ·. . ~ : ... 
Ka1t irnBecTHo, nocJie o6bltrH6iii pery.:n:Hp11sant.rn: IIayJrn-B11~napca ·)ii1a-, ._ 

• ~. ; • ...... .,J. 

rpaMMa I - aaBHCHT OT BCilOMOraTeJII,H'IDC Mace 1rna;n;paTtltIHO, a ;n;11arpaM-
{ .: ·, . 

Ma I - norap:vr(}}I.U1qec1tl7I. ECJIM 6b! STO IlOJIO,iten11.e coxpaHvIJIOCJ:> 6u III B 

npe;n;Jiarae1.10M napmaHTe Teop:mi, To noJieBhle ;n;o6aBitH It wepMI1IOHHoi1 tmcce 
' ~' . . . .. ·, (' 

3aBxIC0JIH ()ij JIOrapHqJ1U-'ItJ8CKvl OT Mace (}}MRTYIBHhIX 'tl8CTHIJ;'(·T .e. :,Mhl..: Ilpl·IillJIH 

6hl K no6blt!Ho11 11 cf)opMy~e THna (I) co BceMH ee OTPMUa;e~I,HhlM:t,I'· c;~p·b~a~ 

. Ml4. O;n;HaKo, KaK 6y;r(eT no1-tasano Hl1ifte, OTMetieHHOe paHee OTJit1tI:VIe (I) 

Halliell npoue;n;yphl OT npoue;z.typhl IlayJIH-BHJIJiapca IIpl7IBO;n;HT K TOM~, ~TO 
' ·.: :~t' ;· .. , . ' >, ·•·-~. • >- . 

;zturarpaMMa (I) aa:ri11cu1T Tenep::& JIHHe~Ho OT g')u11tfM)3Hhtt Mace f) -~!m,IM~ 'C~o-
, ••' 

- ..... 

BaMn, e?JII1 Mb! saxOT!!M CTaTI> -ua TY xe TOtIKY apem,m, tITO OCHOBHafl 

qacT:r, MaCChI o6yCJIOBJieHa B3aI'IM0;,.:(0flCTl311flMI1, · TO ;nJifl 3TO:ti Il0JI6l30ll MaCChl 

-----------------------~-~~--------
x} Jiro6onblTHO aaM:eTJITI,, tITO TOT ie Ha6op qmKTI1BUhIX no:lieit yc~paHfieT .. · 

Bee pacXO;r(MMOCTH He TOJ!LltO BO BCeX ''III3B6CTHbIX peHop1mpyeMb1X. 

Teop:m,:x, HO ,H · B . nepeHop1mpyf:?MOM TeOpMU C 't!eThlpex(J?epMI1qHHhIM 
BBBHMOieR9TBHeM. 



II. 

Ml:! noiiytim.t· H ,1J;JifL~ep1moHa, l'l ,11;JIH dosoHa .. Iti q10pMyJiy,T:0:na :(2), .T.e.:, 

Kalt pas saimmumcT:&, · KOTOpafl Il0,11;CRa3blBaeTCff 3ItCnep11MeHTOM. 

4. llpaKTll''lelw~ :ohfllllCmH!,!e z(I/ ll J7 (I} j)J,06HO npoBci/J,llTI,, 

MCilOJI:&3Yfl ,11;Jifl l) M s 06hltJ:HOe (X. -npe.zi;cTaBJieH~e: 

'f\.(· __ o_. ·{ . J' d·__ i at. ( K
4 

- m 
1 

+it) 
. V v.1.: k ) : t ()I.._ e _ 

- ' . 

s/2 (eJ ::: if dr, eif->(t:7'-Mi'_. ii:\M+ A) 
. ' . p 

(I4) 

. :t-1 

Bbltrl'ICJiflfl mnyphI M BhIIlOJIHfffl It1HTerpHpoBam1e ITO MMilyJI:&CaM, nonyqaeM: 
-. ' z. C( /J ' . . . 

::( 11 ( f):. - ~ ( ii ilX d~ ~~ fl" ~ - {:(r;l .. fl) I, f;J.t j d j litx;r,l -if)~ 'I. 
lotc. · (o(+A)2. •. · "". 

{- t,J?-0 
•. ··~ 

·1 
. (IS) 

. ' .. • . '' .. ·.. :· .. :· ':•·. ,,: .. ·~· f.l ;: :. . .• ,·:·,::: . :f''s. . -"•.·~'·:':\ ,, ; 

.. Lf.rrg2, .. I\ f d ()( c1 e ,M. -_ • l P~.:!? · - t {ol~(lJ 2-~-' p- ·cl -.. itXn"li _ ~A fj_: ·=_·.· 
- . ,. 't ·p '-·· - 1.-·~ ·e cx ➔(1 ; . ti J€ . , .... ,,;,, . 
· 16n. .. (o:+pJ D(~~ . :' • • ,. 

1" i,J ~o 

lt - . .. ., 
t . I z bl.fl 

ltJ Cl f _JAi 'e. tk ......:---f.(CX+-A) . ·. z. ~I' ~ tl (, U< J ; ~ ~VI O{ ~ .e O<+/J . ,~ r'- .·. . .. -tOlliM, -_l/J/~1 
n; . (ol+(JJ~ . - ~!Aif ;d,d; e . _ 

· · ,·. .. ,. ! ,Jf 0 

. ~ ~ J clot d[! i ,~e· ~- -~(o<-+(J)(. 2 l .· ~- . « (3 . kzvi \' L J ·. ·e, -.io(f f,;;.·lpf J ,· ··;:.-; ; __ "~. 
. -- e C,t.-'t(} --+- L.,C{l j. 

-- ~ . {t<➔~}i. . . 0(1/3 (tX.+A),_ . . • . .. ·- (I-6) 
( - · ( - · I ,j ~ 0 · 

'.:: •. ••.',,.. 
,:i·" 

-:· 



I2. 

} f\ = CA-~) J.. · (I7} 
·~ --~ '. --(1) ... 

o6HapyinrnaeM, tiTo ;zpn1 c~o;n;11liocT,~ ~HTerpaJia. no-,· /. - B · ~· He-

1: o6xo;ztIIIMO ~aJIOJlni!r:&. O;ztHO yc.1IODYI0 ( !3. I) ·uJIH ;n;Ba ', YCJIOBMH ( I3. 2)' . a ;n;mt 

. ci~6;n;MM06;)~ ~;~~e~p;Jia no . .,\ . ~·-, .. n C:i) - :ium YCJIOBMfl (I3 .2)' ".~ -~KaK 

TO 1r cne;n;oBaJIO OJKHp;aT:& B CMJIY c;neJiaHHbIX 3aMetraHHti, · - nocJie trero · 
. c:;-{4} n ,o _ -_.. . _ . 

BupameHMfl ;n;:irn . L- lp) H _ <kJnpMBO.z(f.tTCR It cIJopMe: --. -- . _ · __ 

'""' l 1) g. 2 ( - . /\ 1- I ) . > 

L __ ( p) = - - J_1 (p) +_ r_ 2 (p)) , . (IS) 
. .·; . ~j( . . . .. '. : 

) 4 -

z:, r d.j s J t, S ~/t5°-1l-m~s-/ill-S)/ 
L1 J ~ 0 b __ _ · :: ' 

(I9.2) 

1. ( /4 .\' - . . ~ . . -. t.t~~ ~~J;,:fi1~1·~+2pJ( 1-s>-3k~~r 1-s1~1k'so1)~}'~-rJ{l-si/ 
Pe3yJI:&TaT. HHTerpMpOBaHHff no 5 npliBO;n;utT K BbipaJiteHMHM, no

ne;n;em,rn KOTOPbIX 8aTpy;n;HIIITeJI:&HO Henocpe;n;cTBeHHO ou;eHHT:&. TI08TOMY Mb! 

He 6y;zteM ero BbIIItiCID3aT:&, a np1rne;neM TOJI:E,IW npe;n;eJI:&Hhle g'?opMyJIH. Mb! · 

. t 
' 



I3. 

6y;zi;eM C't!HTaT:&, 't!TO. quutTH.BHble MaOCliI BeJII-illR Italt no cpaBHeHMIO c aaTpa-

Boqnbl'MH imocaMrI, Tait J1I ·no cpa1rnemuo o Ha6Jiro.zi;aeMhlMR (nocJie;zi;Hee CBH

aaHo c ;zi;onymeHHeM MacJIOCTJII noc~OHHHOM CBHa;1

) ~ B TaKoM· n~e;n;JJI:&HOM 

OJiytiae ~ IlOJiyqHM ;11;3Ifl II (I) (It) . . . 

nl'l(k}: - !,. { /J.}f'-~ ,. [4 - /:',~/.It. ~4] -
•.· · · (AA 1-u:,.) c'' P.,-jl.1.; ·•,,}Ai . . · •·. .,. • ,-,. r,. I • _• .;.;.:.~ -•. \ ,·.'', 

)A,_,., .. 1 f-',<-J¾-i p~ ~A a..._. el] MT/ 
4 -,.J'-[_ tfr~+. P.!~l_ f"l~_¥p~""f~~7_JA 

(fa,-141). .. ·'•· ... ,...}½_ -- ft¼ \,"'\ ... 2.{JA,fil . ... ;.411 
. (21) 

't. [U 1t <\ l . L; 1.. '2. 0 3 H 11 
-~ _; 'l /ft 1, - l};',}l't + /A,J!_i - ~f-t1At. T 1)/.rA" ·: .. ·. :,. 

. Lt ---------'---~ -\-. .. 
. (,Mi~f1_} 6 , .· i 

-_ ---. + ~·(i - 1t,.: e:i ~ 3~.~l!i -t .,e-~~~+ 3p.~; - 4t,et +J!... (!,,. 1:_:-J. 
Ji . . ·. 4 l 14.-JA2) -- }A?. . . .. 

-(L- ~,.. Je.i. ~ + (J.JJ..'-.,.KL)(lf/l-'<..'-} ✓•->--.:~· 1..:.'1_. -;:-r. J _ u, t.. S-1<'-}
1

- _ - . 
2 . --~· ,.\l, . l.f ~1.. . . . .. ,- . 1,l{+ _ .... 
·. · · 1+ i {- .,(.'L ... , 6 · 

r;zi;e 
,(; 

. 1 

1- K "j:J_ ..Al't. 

. M npe;zi;no31ozeHo,qTo 

2.. 1;_ . 'l 2:.. ~ ..... .,Nt 1.. ... r. > }'v!. 7 _1,u, -11i.1 >.; k_ > . (22) 

l! C_OOTBeTCTBlle C -qeM ll.118H!,l _ 1/,u, ll mime . OHyJJ\8H!,1 • 

. . 

ECJIH llPHHflTI>, l!TO . aaTpaBOtIHafl Mac ca fw( .paBHa Ff.Y:JIIO, : T. e ~ CTaT:& 

Ha TY TOl!KY speHMfl, qTo _:BC fl Mac ca IlOJie:aoro npo:0:CXOji"tl.(eHHfi, M:bl noJ.tyu.:mJt: 

_,I'" 



,. 

~ ... !,..'. 

·~ '~\ . 

{23). 

+ µf :.Hef f-2."'~,_.~,,.'i +11tt:"'t7 3,.1r~ -lfµ.,1/ +e: e,.~'-.J) 
y { f \ - JJ.1. ) 1.. : ·. . •·. ·• ~ fa;. J 

rl!,e Tenepr., cqHTaeTcH, qTo 

(24) 

OcodblH HHTepec npelJ,CTa:BJiff8T "l1.1'ITIOJI:&HL!~n cJJ:yqa:fit, KOI'.zta MaCCbl 

JJ.1 VI ~ · CTpeMffTCH ,I.tpyr It lJ,pyry, H. Mhl noJiyqaeM, Itait JierKO 

TIOHHTJ.,, COBOityTIHOOTJ., ABY'X TIOJie~ C co:anal!,aIOll\l-tMI1 MaccaM:&-i', O;ztHO YJ:3 

KOTOPblX HedeT l1.8illHHHTHyro, a lJ,pyroe -liHl!,0~HHH~HYIO MeTpHKy. ~OPMYJihl 

npn aToM aHaqnTeJIJ.>HO ynpomaroTCH H Mhl Haxol!,mM, tITo: ., 
' . .. t·· ,,r.1:i,' ; • ' •. .\ ..... ' , ~ ' .' ~ • ' • •• . : • : ., •. 

': ~ .· ;., .... 
~ ·' 

f 
"-"~ ' . ¾' -· 

ripn ycJionttn ~ -~ ,_,. .. ~fa' :::·t: >.;. 
:. .... 

""-.-.· 
(26) 



IS. 

HaROHen, .eCJUI 'l.'enep:& CtJHTaT:& l'I saTpaBOtIHYIO Macey PaBHOH Hymo, TO 
( I} . . n ( K) IIpHHHMaeT COBCe:M llpOCTOM BH;zt: 

-· .. . ·'. 

f\. (U{K)_;:__ . .!..··•f_,'·~.1. (·· !. __ J.-~_l) t .. }_ 
· .·. ~ · · ·re l 3 + - is 2 -Ki. ~ J (27) 

ecJIH 

. , ,~i. ··ut. ; ~2. ~ ,,.2.· H 0 
--~- __ :._ ~ -- --- .. . C' :: L--:.~ ~_l~ )/" ___ J_vV\._::._ 

. i 
I 

(28) - 1 

I ----··----~A--- ---L 

. ·.; P: 

.. 

,; ' ' tt 

-··· · ................. COBe.pmeHHO aHaJior,~~O npOBO;ztHT~ff HCCJie'A~;~~;~ (pepMl'!_OHHOli 

. ·co6cTBeHHOM SHeprRH f -_(p) ~ Il~JI.8;r?ff OllffT:& Bee (Tenepr, TPH) qimtTHB-. 

, ',-~ ,•. ; 

. . 

.• Hble Ma_ccbl 6oJI:&mHMH, n·oJiytiaeM ;ztJIH .ztaiomero· · rJianH·hI~ -BRJia;zt B Macey 't!Jie-

. . - Ha I, t ? ) : . . : . . . . . -

. T,(p) = -1 ..i~ µ,f,. + mr ~ •fl:t ( ~1-1." >A~;-c~:r•~lllf ( rn\-,.1-'t#ltlM •· .t,,. .~ + .... 
(}A •-:-/-'1.)( ~-' -µ:.)tm, -}Ai) ,~~ . JA.1. (~ 

t. ·. . : . . .. . . ·. . . . . . . 

· + m., JA• f:1. ~ ft ,-1- ~,_, + c l:~JA~ - m~ c P:~+14,µ.t -04) l M 
·.- lm~ ~ ~f j ( "1f-,u.~) . 

.· 1;. .. 

PM m.~ + 
. }J. I })- l 

...l JJ.t. 'L. 

+_ J,l -~ ,:ft'- + JJ. -- ·.JJ. r .. - -.- -+ rn. '-~- !!!:,_M ~+.Mt.__r,i,il-1.~t,,/·1~{~(-
_.-_·.· ._· .. . -~ ,_ . . .' \"2.. · - .. ;AA.. .t· p'L 1+~1-.(' 

- - ---•-- -. ----------- -----~-
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r;n;e Tenep:o 

(3oJ 

(3I) 

ECJIPI :ate OIIflT::B ;n;onycr.rHT;&, 't!TO ( T0!'{0P:O. · o6e) · ,3aTpaBO_~?.hl~ MaCChI paBHhI 

Hy~ro, To nonyqaeTCfl ropaa;n;o 6onee npocToe Bhlpa~eHHe 
, l. \ 1. '1. .l 1.) ..... ,. . ., 11 l Pl-= !!'' J.A· ,.,.,. J>:, +fa:1 - rn, -. ¼ !::.~ , + 

(},(,-,,.,.}( t\\r-µfH»-~-.M~l #?. 
. ·"'·•~/ 

'••· 

. +· Y¥'_~~,JJ.~_(f>-s+J:1.)_ 
( mf ~ ,Mf} {vo 1i - }Al)· · 

cnpaBe;ztJIRBoe, e~JI~ 

(33) 

"J{Hnon~Hh1Xn. _c:myqaeB·· Ha;n;p 6y;n;eT Ten~p:& paa~z.rqaT.:o ;ztBq -~- KO~;n;a _ :-
i ·-. ; . ·. .. . . • . • .. , ... ~~- · ... ::'··· . . . . '"; ,.,:;". • _1 ·- -· .i ,,._..: • :-_1: ~ ... ,~! _::· • .. , --....... \ 

: COBna;n;aroT :_TOJI:O~? )J;Be, qJRKTHBHhle cf)epMM9HJJ~e Macchi: /-A\ irI µ;. .. , ,: . . ·1-
~ • • J. ~ ... • ► 

14 KOr.zi;a C mum COBna;n;aeT li 6030HHafl !pl1KTHBH8fl M.acca m.1 • B 

. nepBOM H8 8T:£4X ;ztHilOJI:OHhtX CJiytiaeB Mhl )Iaxo;zr~IM .. . . . 
. . 1 . . 2. . 'L. . . . .. ·: . ::-·:-· . -- S.• ., - • - ---_.l.-,,. 

I1lpJ = 1rr.;;1Atp: "',~+~'-~ :."'UM. +~~~+t(-31".'~l) {M,.'.2!· + 
, (m. - /Al:: . :,·· . . (m, _ µ. )l_. .µ2. 

,, ·.. . . -· i. '. :.. ~· . 

__ , 1.. - . '(J,__ a ;1.. '. 1. _ - ,_ ,_ 1.. ' (34) 

+JJ.(tM~ +~)-.Ak' :""',_+rn t.. ~;.. JJ.. vn: +.U -p~i"-?·t,,,jHT-J• I 
··:,)i:.J;: ::,~ 'l~-06-ic;;:i;;~;~.~l~;-~l;;~;;~;):i·,,.-.,v\.l ; . ir'l. .... -·· --~'l-t4f:~1 :· 

~epillJX: UCCJlC):1.0rtai.'!'r:::; , 
1'""":il.tr- rttA~-rr-,3'f-i... 



)l;JISI 

H 

MJI 

1..'1. 1.. 'l ,.. 1 1. 

}J-,-=p1.=}A;~,>>J.A,Yf\,P · 

· J t )=· 2m';°JA, [ ,._wi,.+ l -~ ~] . ~ p t. ,._ 1..)" ~ 11v, f ~ ·.· ·- -i. . \1Yl A.A: '- .... ,, . . '-. • ""' ' \ -,~- . .~---·· -.. ·.·•_ ~--- .2 ~·- '·•,.. 

~- {' Cv. ... ... ..1' ,;.:;--~. 

1. ?.. 't. 'l _../ ·.,_ 
f, : f- 1 :::. /"" , h\., >) }) -~ .Al -:. W\ = 0 

17. 

(.'.35) 

!;1tt 

(.'.36) 

·:·--;,:.y1,.-"-~ (.'.37) 
. , ... 1>',,e\· .'.t/~: ,-~ ;)J:::_· ;' '~ 

TC: .. 
.,. "f,.J t t 

•.,!'-,, 

HaKOH8U ~O BTOpOM ,lt1'Ill0Jll>HOM CJiyqae no11yt1aeTcSi, B npe,l(IlOJIOJCe

l,·1:aHH :oxcyxcrBiia ,'sat"paB•oq:i1Eix Made ,;-'c'oBCe:M npoc.To·e:rm~paxe:aue: .:'. ::;::; ·1J_ 
: :·-1~·. :·,• '':""! ... ~·~·, -;: ... r: '.~ .. :f!J ·:. --~r-rr,-1·.~··. 

I . ( .. :J.,, •. ) ~•- .L . "· 

1 . ~. ~ - ,JJ- :: t : ;''' 
·">;\c- ··:. :• 1 n- ?:)Tt ;;. ..:·,.:I[ ·r, 

;,;. '"' ~ i t. 

;\" V '(3iJ1 
''¥·''""-·~·-•·""-•···•-•. 

i. ·.:ecJIH 1. '\_ . 1,. • \ I •~ ifi i . '" · -~tr"i j ::. _,Jt•• : ;. t ... 

/; 
0 

JJ- I -:. }At -.:: (n l ::: }A 'l , H tt -:::. \'Vt ,:==- Q .. 

J{JUI BToporo, yMnomtmer6b~\_ H&·~i' ·r/~ir~\Jie~8! l2- ( p) , Haxo-
' .' -~ .. ! ......... t'['i! J i .:. :: ~- - ,-,:·~ :: ) 

,ItHM B 06nteM CJlyttae . •... " . , \. , .:~ 1,.,-,.:
1 

'"i,~,
1
,.,.'(,, .. "·,.:i,..,.,.,,.,·rn 

l ~ i ., . ' . ; 1 J.,l'l '·'. . . L.1 

_ ... 1
1
tp) = JJ,JA:-(_tit, +tt:JA1) ;'rt- l:7 :~, (@+J-11}:':1t-1J.~J+l~•/:~fA~+ft_~t'- ~~ 

.. (:·.-.::: - l(r.f·J,1-r)('M~-i''t) ~ 2(l'n~-p})lmf-,Mi)2 ... ·!#·'·. . JA,r,.+ 

(.'.39) 

·, 

· ~ ,-_- :,· ' ·,,. . · ' ' .,_., U .... , ' ... , .. · .. ' ,., -- · · .,... ~ 'I ,t-. 'I 'J.. '' I 

t ~·f•~'fµ~+&r.-.-~/t1;}~J-if1~1:t1. ~~~~A.)J:".-,r❖e.·;'•~5.·;_~_-·(i1~:rµ~:~, : -/-l~ ·! 

1-J l ,..::.,.,) ' ·. . l \"ri; -}A~ N i.k;':5'):J.!i)1i1 8 '' ,!j'.P:,jli(l,~I ~~.;s l~~ ;t,.,,,c 40) 
·- : -iN:··::,J1.{r.rrn:m:r:c/) ::· ·:_ 'fl,'"l:.i: '''i :_:, B:Li,'J:<'"Y•• 

4-;_ ~ }'-tf1.. rY..._,2.f'l.M't.-.(JA~l'Vl) 1k, :~:-·4: TPq.:i·ire""s··~ ·• - • -·,,, •·r·, 

1 , l1"- - U '"f . ',.;. ! i ; j 1 I.,_ . i •· ' ~~-·-- . ' ·,. ·: . - ·• ,,, . ' •.~ 
. VV\ 1-h .. ,,. 'tl-·\/V. ·.,.1~1 '"' .JJ _. '_, i r . __ ·.'. -·1 J,'!:· \'2. .-N' .... Jlj\ 

•-<. -):P'l+1s~~~-m~+~\/f->'- ~-1~:~r+ ~9.,7- . h - , •• ,,· 

r,11;~·Ji.T:b ,Ita8TC.fl Bhlpai!eH110M (30) H npe,Il;ll0Jl0?!8;~0- Bh!Il~JlR-8HH~· YCJIO-,--:. . . . . / . . .: :\/ ti -:··· ....... _, ,·:;\f ., 

BHSI '(3';[}. IIoJiaraSI :reriep1, saTpaBoiuu:1e uacca paBHHM11· ay1nr· _M nepexo-



IS. 

(41) 

(42) 

.. ;~ • CpaBBHBa.a: Tenep1, noJiytzeHHbl8 . B · pa31I,~tlHJ:IX qactHblX ~p8,1UlOJ10J:e-

. HHSIX B;paxeHma (2I), (23), (25) H (27}c ~11~ _n l k) -~- BH.UU, ;TO BC~ · 

. OHR OTJiiitlaIDTCH no cynteCT.BY JUU!II> tlHCJI8HHbI~H. Koeqnui;11eHTruiij Ii _:MJia,IOUH-
. ' . . :, -, . :, ,· ,, : -- . ·: ~ ' . . . " 

'• . J.m qnenru.m' . OCHOBHaH J:8 SaBKCMMOC'.th Oita3HBaeTCli Helly~c1,Bu;r_eJI.b_fl0:ll 

It 'A8TaJUIM Blil6opa,.qiHitTJIBHlilX Mace .HJIH :;xe It HaJUfl{j{i) HJIM ,O'?C]ATC'rBJUO 
. ' . •. . : : 

., satpaBOtlHOI·. -uac~bl M. HMeHHO, BO Bcex CJiytzaa:x n CK) OKa3H:Sae_T.ca: 
.,. - ' . -~- . 

mlf:tl>Ill8it CJ18,l(y10JllYID -CTpyKTypy: , _. ._,, .... 

n lK): 11.P-'- F1 l ~ ' ';;'-) + ~2.JL vU. E1. { Ji I tn + 
-1- i.N:~ F3( Ji ~'If! I ~*)+ti r=,1; ', ~ 'JA,1c)+i-Ol;t)(

4
'.3) 

1:'~e /A- - B.~JI~~~~-a nopSI,1tita 1PHKTHan1:1x Mace fl, ,fl 2. I. M '!11 / ,_ a 

FJ . , , F1 , ~ . H _ F 1i · - <PYHK~IUi nopst,ItKa e.nHH~ttbl n~~ ,,, ~~:m:eT 

,· - . 61:ITb -~s,. · F3 ,:, .'• . F~ ·: ,, . ~- nopst.I(Ka tvi tr/4) . TOttijO. Ta~~ lt8. o~- . 

paso:u, ·, cKJia.,1u:1Bas .:a c~oTBerctB1ire. c (18). BHpa2t~a1u1 _AJISI .1,lp} JJit(pJ · , 
. ' ' ,.. . . ' 

HaXO'AHM, ,;~T.?: .. H~~aBH_,cmio . OT ,It0TaJie~ _BllC>?P~,.<pH_K;mBHNX: Macc;}A_, ,}At, M . 

W\,1 . H OT HaJIHtUUl. H~H · OTCY-XCTBHSI 3aTpaBO'IHBX u:acc· JA , . ~ .-;, 
,- ' AJUI L ( P} · noJiyqaex~~. Blipaxemi~ BH-,na ·: · · • 

_ IlPf= <j
1f.{1l ~,,-~{,'_~)'+ i'M{2.(~, ~, !?} rvU,,-m,rJ+ . 

. , . -. . . . . . J .. 1: . . . . r r P, . _ . ( 44) .. 

+Pt t 'ii, ,J.:1 i•, -M-,m,r) + O(~) ~C'' 
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Hama HO]?IDtp'o·BKS; n lk) M f (p) BN6paHa TaKIDf otlpasou, {!TO :tt'x 

saaqemu1 npH ~-!Mlf paBHOY .. !.~1 . I\ £A 
;urn, C~QTB81'CTBeHHO, p. . paBHOM Vfl.-

. ' ' ' ' ' I!. 

,l(a1>T Kalt pas nonpaBKH Am . 'HJlit oJA -:tt~Macccm tpepim.oua iUUI 6030-
' . ' t. ~· 

Ha. 'T~1t11u. oc5pasm;£ Mhl'. in1AHM, 1.1io npeJVIarae:uHll :napman:r xeopiH c 1rn-:-

. .n;e<pHHMTH0it MeTpMKOi ,11;eiCTBHT8Jl:bliO np:HBO,ll;UT ,IVl.H. noJieBhlX BK.Aa,ll;OB B ·:. 
• . r~ . 

Macchl K BLlpaiielU:UIM T1ma 06cy,r,11;a:ameic.H B HatiaJie CT8T:&M cpopMyJihl (2) • 
..., .. -:,•~:• :;';'.,..~,-·,: ·· ... ,.:.~T·. -:•·. . ... 

.. .. 3to ·ot5CTOSIT8JI:&CTBO M0iI6T nocnymiTh OCHOBamteM JJ;JUl Ua,I\exc;tu, tITO na 
• "'> • ·1 ,.. ·, • . • • ·, __ / '\: .:~ ·:. ·~ • • • •. 

... ,, riyTH' ,1i;aJI:&llelimero pa3BHT1ur· xaKo1! teopHH B ·HanpaBJieH1i14 np:e:MeiteHHa ·~ 

. ',;i(·cp~·SHqeciH. iIHTepecnim CJiyqasu! 3Jl8ETp0,l{NIHaMHltH' 'CYIJil>HEX BSairuo-
,., (· ;:,· :""' ,, '' " .. , ·• '.' ' . ' ' ' '·. ' ' ' ' 

)tellciBHH M •'yMepeHHO CM:JILHI:iIX B3aMMO,lteficTBMi MOJtffo ,, OXH)(aTJ'i 'ihftepec-

H~x'' pesyn~1:aTOB. 3aJ,teTl1M; tlTO Ha 3TOM nyTH CTOSIT'· richta. e!Ile) cyfu;ec'iBSH 

Hlilf
0

tpy;a;HOCTH, CBJISaHHNe t' ··c 0).l;IIOi1 CTOpOHiiI, . C BOllpOCaMzG i'pa;il:Jiieih::aoi! 

HHBapHaHTH0CTH npli nepexo.n;e K 3l£eKTpO)J;:tiIHawtlt'e', l{, C ,1.\pyroi!' ctopoHN, 

C 60JI:&moit B8J1Ht.JHl!Oi :It'oncTaHTH · CBR3M B, CHJlbHh!X B3am.rn,11;eic,T):lil'JIX • 
" .. . . .' 

K1fOMe nepeH0p.MHp0BKH M~Q~ CJI6AY0T, ~OH8tl~O, paccMOTp8TI> Pi . 
·,, ', ' ' ' · .. ' .. ; : ' ... / ' ' ,' ' ' ·.. ' ' ,;·.• ·-

Bonpoc o · nepenop1orpoBKax B0JIH0BNX cpyH'knn:tt u sapn,n.a·. · Bee 3TH 11epe-

H6p1mpoBKH 6y}zyT' e·cTe:ciB'~n:n'o' tfo1'et1BUi:d1}t; EoJiee Toro,: OHM ?;6y;r.yT~ 
~ ;•.: -"\,·•t).l"'~ .,i .; .. i ~-:J·:. -~ •· ,-... :: 

BO BCSltOM CJiyttae )(JUI·, ,ll;OCXaTdtJ'iro: M8.110i1 llOCTOS:HHOtt CB83'H ,· TaK1te· ii 

itaJI~H. ,I(e'ttcTBltT8JU,iIO, qTo 1.ea.caeT'h.ff ll'epeHopwipoBK!-1 ()O!,io'prnoil llr' q>ep1ni

' OHinik o~~p~x'opoB ttdJIH/ To i:s trncJieiiHmx qJieHoB ( 43} 11· ( 44) · ak,ituo; 
• I 

lltri\:TaKRe nepeuopMHPOBKH 6y)r.yT, :a :rryqmei.t c.nyqae, 1lOps,n;ica . · 

J. o/- t;;_\e:\ ,s, . , 
!-• ,AJ,. I . : ···,:H.' 

\.i 

•·,· 

' • .···· 1, f ' f 
Ta:tt .:xe.:it, OJJ;HaKo'; Ml{. c1111±aeM,' lJTO x:·~.;tt-N" Zz. · 

' ' ', ,, ' . ,• ' -1 ;} 

,,~-' 

(46'.) 
· , To, c~~}J;_ona:reJii>Hq , 

3TH nepeHoptA:t!pOBICJ;i. 6y~~ nopFI.,ttKa 

Q 7'"' ev...,, ()_1... 
(} 0 ( Li6a) 
'<'\ 

~ -, "'~? 
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. 
TO 80Tb MaJI:mnt. J.(JIR nepenopMMpOBRH sapa.aa STO cne,1zyeT, KpOMe TOJibKO 

tJTo c,D;e.naaHoro saMe'tlalnu1, M3 Toro o6cxo·a:Te.iu,c:rBa, t1:co BepmHnnas 

,ltHarpaMM:a (pHC • .3) paCXOJl:MTCH JiorapM!pMHtteCitK H, CJI8,ItOBaTeJ!I,ll0, 6y,aeT 

nocJie perynapH3aI.UiH JiorapH~MlftteCitH xe 3aBHC8tb OT ~HETHBHHX Mace •. 

llepettHCJI8HHH8 BNIJ!e B0npocH :rpe6y1n: t ItOHettHO, ,n;aJ[bHe~mero PIC

CJI8,D;OBalUUl, KOTOpoe MB na.n:eeuca COBepm:HT!, B CJI0,.izy!Jll\ett padoTe,. 

• ABTOllbl IlOJlbSYIOTCH cn:yttae:M , 'qTOC>H Bhlpasmtb CBOD rJiy601tyn 
. ~ ___,.,.,, 

6Jiaro,napHOCTb H.H. Eor0JIID60BY, neHHhI:MiL COBeTBW KOTOporo OHPI MM8JU1 

BO3MOXHOGTb IlOJlbSOBaTbCH. ABTOpR 6naro.n;apHH Taue l.B. illHpitOBY sa 
,· 

llJlO,ItOTBOpHHe ,D;MCKJCCHH. 
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