
Bhlql1CJIEHl1E 

MACCl18HhlX CYITEPOPOnArATOPOB 

8 HEKOTOPhlX HEOOJil1HOMl1AJlbHhiX TEOPl1HX 
OOJIH 



~,nHHeHHOrO HHCTHTyTa · HAepHbiX 

CJieAOB3HHli · 
06'be.ilHHeHHOrO HHCTHTyTa Jl,D;epHbiX 

'CJl caMOCTOJlTeJI:bHbiMH. ny6JIHI<Ii.D.HSMH. 
rH co cT. 4 YcTaBa O.HJI.H. OTJIH'IHe 
JIIO'IaeTCJl B TOM, 'ITO Tei<CT fipenpHHTa 
se,neH B J<ai<oM·JIH60 Hay'IHOM )l(ypHaJie 

HAeKcauHR 
: ... , .... ·.·:·~:-;-••••'-'" nv6JIHI<ali;HH O.HJIH HMeiOT 

• ~ .: • • ·: · :· • 
1 

•· • ··• ::-· y10nocne.n· 

.:,_.: 808/2-74 np. 
~~ra~11e 1S, H. M~ H pe.ncTaBneH 

:,ti,(.IHnnoB ,A. T ••.. : • .. ·. ' 
c ·,, :< ·. . . " 

:.· •. '· .. ; . • . J : 

reBHe :uacCHBHHX- oM .s3bii<ax. 
.. :'- :. •. . . . • • I<O B CTpaHbi" 

14. · : · 1973. . onpe,nenseT 

P2 - 7554 

. .... 
H.M.ATaKHWHes,' A.T.«l>HJIHnnos '·. 

Bbm1CJIEHl1E :;.c· . 

MACCHBHhiX~CYllEPTIP0£1ArATOPOB 
B HEKOTOPbiX HETIOJil1HOMHAJibHbiX TEOPl1HX 
TIOJIH 

06'he.$memmtl IIUCTI.TI'JT 
SU~epil!alX SCCJleAOBi.lHd 

6HGJ1t-10TEKA 
.. 



.• 

. ; . \ ~ ~ ···~ ! . 1 ~ . . : 

,, .. ... ·. 

j. 
I• 

j 

! 
l 
J 
I
. 

"/;, ·. 

·· ... 

I. B pa6oTefi/ 6wx npe,ll)lo:&eH Bec:r,Ma o6rilmLMeTo.n nocTJl(le:- . 

HHJl onpe.neJiem10ro KJiacca cynepnponaraTOPoB, T. e. 'lleT!lpeXMepHI:lX 

npeo6pasoBliH:mt iJiyp:r,e F (pz) · MH · B!lpa:&eHri . 

F(x)=~ Cn[-A6t=(;)]n. 
11:::i J (I.I) 

r.ne .6F(.x)- nponaraTop cK8JJ.IlPHOli 'llacTHUil·c ~ceo! m x). B CJiyt~ae 
m.. = 0 . npl'!MenenHe &Toro- MeTo.na npHBO.IlHT K .nocTaTotJHo npocro-

MY .lli$JJepe~LHOMy. yprumeHHil_,ll)lSI F(pj. HecMOTpll na TO, 'liTO ,, 

· .. B o6meM CJIY11ae ypaBn_enHe · HMeeT 6emmnetJHilA nopSI.IJ;OK ! y,n,aeTCSI 

nocTpoHTl> ero pemeHHR B BH.ne cTeneHHilX pH.IlOB. Mcno~soBBHHe B 

Ka'leCTBe r~oro . yCJIOBHSI IlpH r"-+ Q DOBe.neHHH 0 onpe.neJISie

MOro cB060.IlHilM nponaraTopoM, !JOSBoJIJieT Hal Til B CJIY'Ule ' 111 -= 0 

pemeHH~ aror~ ypasnenma,~saB~cROlee oT·o.nnoA npoHs~on:r,nol xon-
' CTaHTll:XX) • •. . . . \. . 

.XOTR naxo~enHe aHWmTH'IIecKoro. ~ f(p') ,ll)lR npoHSBOJTh-. 

no I MaCC!l m RBJIJieTCSI CJIOliHOI · sa.ila11el, B pSI.IJ;e c.ni'laeB a To ' · 

. ·;, y.naeTca c.neJiao!:r,~ B.'llacTHocTH,..,~K ~TJIJi OKy~/41, ,ll)lR npeo6-· 

· pasoBiiHHa ~:r,e · f(p") cynepnpo~~~Topa_c.: ~ 
'•£.· 

f(x) =· i\t.F(;>[i ; i\ 6F(~Jj ·.1 == 116,~ --1AF: f (!.2) 

x) R(. ) - <: ,,. 1 . •-. . - . . . . /i/ . 
. llycTL n-J -- c.._ , r.ne "Vl-1,21 ,.. MeTo.n pa6oTH npl'!MeHHll. 

:KO BceM F.()(): ~. KOTOJliX CYll!ecTByeT ·aHaJIHTi'llecKoe npo.nontnHe 
R(e) sa KOJIIIIJleKcHHe sna'leBJUI tt =.1, y.noBJieTBOpRDitee yCJiomuw 

· Kap:~~cona ( cM/I/ , a TaDe CJie.DYnld pas.neJI aTol pa6o~ · · 

:xx)Bi.Ciop npoasBOnBol KoHcTBH~ MOaeT ·6u'i'L sl$mcJipoBSB ]lono.11HH-
TeJILHYM Tpe6oB8mteu "KHHHvannoll cHHryJPJP.nocTa" F (r•): • 
~ f/ r ... F __.;.; 0 . npH.( ~f-r: ~=.j}7(60Jlee cwoe yc~ 
JIOBHe npEiiutoaeiro_i/3'J. IioJiee .ne'l'8JILHoe o6c~en~e • ccwlu na 
~e MeTO.Dll DOCTJ)OeHHR cynepnponaraTOpoB MOJIHO HaiTII B JB- .· 
6o'fe'I(n ,naHHOW ·coo6meHHH Mli 6y,new .paccwatpHBaTL c:;nepnponara

'lOpH, · y.noBJie'l'BOpllDIIIIe &TOMY· YCJIOBD. 
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KOTOpOMy COOTBaTC'l'Bym' ltOa«Jm:tHaH'l'H Ch ·= .L_. MO&eT. 6HTI>. 

nocTpoeH~ 'l'aOPlJH BosMYlitem no· mcce . l?'L •. B imaol· pado'.re 

Sa.mtClB«lcT:r:. f(r') O'l' ·Wt- HcCJie.eyeTCH . 6es npe.tinOJroaemm o 

r.w!OCTH m. .• 
BH6op cynepnponaraTopa · f (x) npo.nm<TOBaH CJie~ 

coo6pmemun.m. Bo-neJ;m:wc, OH HHTepecea MJI ~oae~ (cM/51). 
·· · ··. · ·. cl · · 

Bo-B'l'OpiX, eCJIH _BBeCTH o6osHatieHHe b;\'==. A ax ' '1'0 lfloplll!:l.7I1>HOe 

.nelcme oneparopa T(~;.\) aa F(x) . IlpHBO.nH'l' x cynep~naraTopy 
. . . .. oo· .. . . 

• ' CT) • . ,,n. 
F(T)(x)-= Ta;-.)F(x)= Lcll r..:AAp()c.)..J' .· . 

. n~{ . 
. . (1.3) 

r~e c~Tl.= Cn T(n)~UO&'l'OJDY' e~ HSBeCTHO npeo6paso~e ~I.e 
f(p~) cynep~nara;opa (I.2>; TO .nelc'.rBHeM onepaT,OPa T(J~) 

Ha f(p 1
) MO&Ho onpe.neJIHT:& cynepnponaraorop PT'(r'), .cooorBeTc.TByJ>- · 

md. xoaci$1In!eHTaM c[,n=Cn ll11). Tax, Hanp:HMep, no fCr') MO~·T 
- . ' ' ~ . . . '. . . ~ 

6HT:& onpe.nane&o npeo6pasoBBHHe ~:&e· MJI Ba&Horo ~."axcno~ 

HeHilBMJ>Horo" cynepnponararopa · fce>(P}.~ x~TOpoMy coo'l'BeorcTB~ 
. . i. . . . : . . . -. 

ltO~eHTH. c~·1= (11 !f • KpoMe 'l'Oro, BH6op eynepnpc)riaraTopa 

f (X) eBSiSaH e 'reM, t!TO B 8TOM tiaeTHOM c.nyqae 06111ee. ~H'l'erPo-=' . 
-~peHl.{H8.JI:&HOe ypaBHeHHe MJi f(pz.) (cM/I/) pemaeTCH_,npoe'l'HM 

HHTerpa.n:r:.HHM npeo6pasoBaHHeM, tl'l'O · ynpoU~aeT HcCJie,noBaHHe saim
CHMOCTH OT MaCCH. 

. B. 8'1'01 pa6oTe t W. H B npe.n;H.Izy~Qel/1/ Mi IlpoBO.nHM Bee 
. . . . . ) . . 

BWmCJieHHJi B eBKilit,!toBOH MeTpHite X 1 ~ X1 +Ji.'; -~ p2 == r +p~ ; 
llepex~.n It_ ~eeB.noeBK.im.li;oaol ~e~e o.6YIIIee~BJIJieT~H d ~~miii:&D , 

. ·. . . ·- ' . . : ... · _... 

aHaJIHTHtieexoro npo.no.uemm .no m.myJII>CHHM nepeMeHHHM. 06ocHoBa- .... 

~e · ilenOJII>s~B&mm ~~~oBol MeTp:HxH eM.· _BIIJ. ~/~/.-:B. pa6~Tef5~ 
IIOxaSSuo-, ·ItaitH~~ QdpaSOM MO&HO IIOeTpoHT:& .eynepiipoiiara'l'Opi IIpH . . . •' . . 

--··. •f 
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.. !'» =0: ,. B006111e He HCIIOJII>3YH nepexo.n It eBR.lll!.nOBO:Ii MeTp:Hite." 
.. i - . . . . . 

JtHcppepeH~aJI:&Hoe ypaBHeHHe Jt1IH eynepnponaraTopa no.nytieHo B . ~-

pa6oTe/5/ Henocpe.ncTBeHHo B neeB.noeBKJIH,1l;OBol MeTpJ!Ke. HH:ae. Mli . 

6y,neM_npe.nriOJial'aT:&, t!TO_ c, >0 H X> 0 •. MoaHO noxasaTL 

·( cM/I • 2 • 50, t~To npi! aToM MHHWUI _t~aen cynepnponara.Topa He 

~eTCH IIOJlOXHTeJI:&HO onpe.nMeHHoa ~- IIOSTOMY ero HMI>SJi. ncmy

tiH'l':& H3 apMi!TOOO HeiiOJlHHOMHaJI:&HOro-Jia.rpa.HDaHa. liTOC!H nQJly-

~T:& BHpaae~HH. MJI ~sHtieexoro .eynepnponara~opa~ · cooTBe<reTBYil!le-

ro .npyroJ.W saaey A . ( -.:\>'o ), aeo6io.nHMO B~nOJrHHT:r:. aHaJIH~:m:-
...,._ ~ t~eeKoe. npo.noueime ~o ._A. . , o.6oi.M oeoe!ym 'l'O'Ilo/ A ~·0 . eBep-: 

• ! 

- I 
I 

I 
1·-. 
j 

,. 

-'. 

xy RnH CHH3Y H BSHB BellleCTBeHHYD ~aeT:&.IIonyqHBmeroCH IIpl! 8TOM_ 

BHJl!l&e~.a:X>. T~ o6pasoM, penenT noe~eHHH ·eynepnpo~~'l'Opa , 

xenoJI:&sye~ B a.~~ JX\6c,T~, eBO,nHTeR X .CJie.nyDJI~My:. I). B~_c:- ·.' 

· JIHeM cynepnponaraTop B eBKJI.~~,~toBoR MeTp:mte npu 11. >0 mix· peme.:.. · · 

mte cooTBeTCTBYJillero HHTe~-.nm.'fxllepeHitHa.JII>Horo ~eHHJi .(l'!JIH . 

. : :ie ·. Itait pemeHHe .nH@lepe~Horo ypaBileHHJi c rpa.H~m yCJio~ 
. .-2. . . • • . . ' . .. . . 

lWlM:H= IIIiH p·~o.f'-P-, npH p-..oo_,t.~o); 

2) Bl:liiOJIHJieM "raJ»40HirtfecKoelt npo~JJJteHHe no I\ K sHat~eHHJiM 
' ' - '· ' ' . ~. ' . 

-.A~ 0 ; 3) BHaJIHTHtieeitH nPo:zi:omraeM eynepnponaraTop Ha ·Bee 
.,. z. . · .. ·.. . . 'Z 

ltOMWieJteHHe SHatieHml p . , Bl(JIJJqaJi paspes -,oo.< p < 0 • Hs 

pesyJI:r:.TaTOB pa6o~I,2, 5/CJie:DYn, ~TO ftOJiyqeHHHH sTo ueTo.noJit .. _. 
' ' '· 

cynepnponararop coBna.naeT.e cyneplqxinaraTopoM, tia~~HHw paaee 

6es BenoJII>so~ rapMOHFI~eKoro npo.non~aRs! no · It .. u eBKJIH- . 

. JtOBOI'MeTpJIXH/5/ H, p6SY_MeeTCH; HMee_T Ha paspese p~<O. IIOJI0-. , · 

.DTE!JI:&Hyll ~ ~~'!':&. _KPoMe roro,'':S TeX CJiytlas!X, xor.na IIJlH. 

:·~ 

X)J&,r C!y;D;eM H33WBa'l'~ . .a.'ry OIIepanHD "rajJ.toHHtiee~" npo,no.ae~~eM~· •. 

.5, 

·,· 
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,. 

»t = 0 Y.ztaE!Tc.fl HaiTH .u;ocTa'l'o~o npoc'l'He aHa.mtTJAeciOie BHpa
llaHH.fl MSi cynepnponararopa, tmZHo nomsaT:D; 'li'l'O yCJioBHe MIJHJ!'Mam.

~ol CIIHI'YJI.flpHd~TB ~~JlH.fleT~H aBrommec~. IIo8ToMy Mil BOcno.ni

syeMc.fl OimcaHHI:lM MeTo.u;oM_ nocTpOeHH.fl cynepnpo~ropa 

B. B c.nyqae m i: 0. KaK no~o · B. xo~e 8TOI pa6om, o1- rapMO

HHt~ecxoro npo.u;OJllleHH.fl no A MO.mo HS6aBIIlT:Dc.fl, o)l;Haxo . nepexo.u; 

K BBKnH,II;OBOi MBTpHKe C~aCTBeH. 

3aMeTHM, liTO ~ pa~Te/S/6wra npe.ztnpJIH.fl'ra noiiHTM HaiTJI .. 

paSJiozeaHe MaCCHBHoro cynepnponara Topa no cTeneHRM ). . H .it ~ . 
~KTHliBCKH B 8TOI pa6oTe 0 no-B~My, Hai,I!;eHR nepBHe liHBHH 

TaKoro pasJioze~ JlHIIIL ~ BJi1)azeamt ~HAA /..6 F f(:\'DF), r~e 
'i '· . .. - . n.. ~ . ' ·. ""\. 

<B:~ ==- b F 1 ... = 0 , a F(x)=2c.x ~ rie.IIB.H ~KnHii _no~ <: ~!.<., 
nplllieM Koa®HIUJeHTH c,.._ · .u;onycxam aHSJDl'i'riecxoe npo.u;OJIJteHHe 

B KOMIUieKCHyll nJiocKOcT.:D n · , y~~:B.neTBop~m~~ee. yCJioB~ Kapn~ . 
COHa. STy sa.n;at~y Ml:l ~~rKO :MORM. ~IIIHT:D IIpH SHa"DtTBJI:DHO 6oJiee 

CJia6we y~oBHHX Ha e ,._ (eM·~ ~epBo~ ~liaHHe: B 8T~i pa6oT~ 
H CJia.u;yJI!lHI pas.u;BJI) 1 H~nOJI:DSY.fl MeTO,II; :paCsom/I/. ,ltJm 8'1'01'0 ,II;OCTa

TO~O ~: ypaBHeHHH (3.G) pa6o~/I/ nPeHe6~~ rri.:. n~.u; SH~M 
HHTerPa'ira H ocTamrT:D. ')'1t. . B H_eo.D.Hoi>6.D.HoM l~Heae -~ (rn~+ p•)-.1. 

•• • • • ~ • • • • • • .-: c ~ 

ECJIH O,D,HOpo,li,Hoe ypaBHemte IIpH m ·, 0 pema~TCJI B HBBecTHHX .. 

cnenHaJiima:~ (t~T6 Bcer.n.a HMee~ M~cro: e~ 'c.,+-~ /ri~'· 
-~baaJii.Ha.fl· ~ · · · n · ···; cM/I/> ;· IIIIi ~~~ ~can: ~~= 
zeHJie ~.fl cynepnponaraTopa, c~o~Tc-~i&i~ro' • ll6 ;F(A~F)~ ... , ·. 
B BH,II;e-·o.D.HoxpaTHor(; l!a~erpi:ura _o'l' H~~~~:~~- · 

2. 06cy,D.HM ~eriep:D oneparoproe' DPeOd~SOBaHHe ci:3) ~~~- , 
no.Iijl06Ho. noxa oneparop T(ch}.u;elcTByeT.;~ Ha ne.nHe CTene..: 

HH '·AIL_ , BnOJIHe '.itocmro~o iflop.wr},H~ro oiiiie~eJiem·· :TrJ~)~ il::. 
n. . . 

= T(n) A • 0.D.HaKO -~. roro, 'IIT06H onpe.u;eJIHn .llelcTBHe T(h) 
Ha IPYBtaum Hrl) • B. pasJiozemm KOTOpol no ). . CO,li;Bpmi'l'C.fl 

l~HBHH 1\
11 

.£.,A ( c~/~ CJie;cyQpre pas,D;eJIIi . 8TOI pa6om), MH noT-

·. 6 

. 

·, 
l 

! .. 

tj 
I-
1 

i 

f' > 

pe6yeM, _'tl'l'061i·~ T(a) 6HJia roJIOMOWHOI B HeROTOpol o6Jlac-

TH ROMil71BKCHOI nJIOCROC'lH · ~ , CO,D;epzalllel T01UtH r.=h (11- f, 2, 3,.. · ) ~ 

Tor.zta ·B. OKpeCTHOC'lH xaz.u;ol . TaKOI TO'DGI TI •h) MOmro . paSJio-

Dn B cxo.ItRillldlcH c'l'eneimol ps,tt· no ~>.. H TeM caMiM onpe,D;eJIHT:D ·. 

,~~;elc'.mHe Tl!~) ita Jlll6Y:D rOJioMOPiuym B .. s.fo:ll o6JiacTil: ~ll oT . 

. •'l . B lfaCTHOCTH, ' 
·· · lm J . . · , c;4 II+ E. 

T(h) (,f' .e., m 1- )= TC$~) ~ [ JEM A == .. 
'" . £~0 
· . · m , m-k 

~:rn [f. ;\n+tTCn+tB =An.~ c: (t,!.) T1~)Cn), 
e: ... o E . · ~<-0 .. 

(2.1) 

r,11;e T1")(n) = b T("2) I 
2=k 

Han:oxeHHoe :Ha 17z) yCJioBHe roJIOMOJXPHOCTJI -He o6ecne"DtBaeT, 

· O,JI,HaKO·, O.D.HOSHa~ocn Oill'B.lleJieHB.fl T(SA) f(p") • .lle:llcTBBTBJI:DHo,. 

nOJioDM T•(i!) ~T(z)+ a ~tn!Tzl r,11;~ D(r )· - Jlll68.fl rciJio~Piuaa 
. . .· .. · . . . .. i .. n .... ' . n 

B yxa&aHHOI Blillle o6JiacTH WyHKnJm. Tor.zta·. T c~ ... ) il =T(n)l\ 
H. 'flT'>(x) :=. ·F(T)(x) • B TO ze BpeMH · pCr~i(p•)i F~;!)o TaJt K8K~. 
Hallpi!!Mep ~· 

T~0.\) A" t, A =TO~>[>/' etl J.,~ + )/~ a(nJ ~(nm . 

q'f06y •s6aBHnC.fl oT 8Tol Heo.D.Hosm~ocTJI, m HaJiom Ha T{~) 

,li;OUOJIHJI'l'eJildllie yCJiOBU: 1 KOTOp,&e B CJIY11Se m :0 UOSllOJIJIM 

.n~T&.onepaTOPRKM MeTO,D;OMBJiP8KeRRe =~ cynepnponaraTopa 

pm(P), coBTTIIJUI .. ee c nOJJy'lleHHiiM B pa6orre1II. q'fCi6y ircn()Jil,-
. . .· . . . F(T) II/ .. 

soBBn. .1l1IJI Bll'DICJieHJIUf. f 1-1 · Me'l'O.ll pa6o'J'Il He oCix o,~;JDfo 
, , : , , I . 

npe.JlJioi~un., 'liTO c.YJileC uym WH~ R (il) • R T (?} , Y1l.OB-

j 



·. 

·JieTBopllD!lRe yCJioBl!HM Kap.xcoHa ( ~ K ) , K Ta.KKe 1 liTO 
. .-/..T) (T) I (T) .• • 

R(n-.i.) = C;.+ 1 / c.,._ 
1 

1< (n-.n = Cn+-t C t> , n =.1.,2, 3_.. ··· 
.AHa.nol'K'mHM oelpasou w Tenep:& iia.noDM . '::JK Ha T(i!.). 

Totmee, npe~oJIODM 1 'liTO CYD!ecTByeT ~- T(r) •·• y,noBJieT

BOPfUill8JI yCJioBKHM · I) T(2) ~oMOPIHa 11 noJlYW[ocxcicT~ ~ "t~O., 
2) IT(-c)/ <: fv1 e;cr(A /~1) npK Re 2 ?0 1 A>O , 3) /T(ig)J ~ Mtxp{rli-t)lfd 
-O<l < y < + c>o, E:;;.O I K 'l'aiWII .'11'1'0 T(tt.) _: c ~)/ c n. 

np:a: . n· = .i I 2} . : .. : • ECJill 'l'aRaJI ~ cytllecTByeT. '1'0 ,corJiaCHO 

Teopeue Iia:p.xc~Ha/7/, oHa e.mmc~eHHa •• TB.RliM o6pasoM1 npiumme 
. . . . . 

HaMK YCJIOBM oCiecne"D!BaalT· BOSMOZHOC'l':& O,II;HOSHatmoro IIOC'l'p06HM 

cjnepnponararopa F CT)M no :a:sl!ecmoMY cynepnponararopy f(p'} 

npKMeHeHBeM K noCJie,IJ;Hetq .ttliBixiJepeHIUI8JI:&Horo oneparopa T(.h) • 

STy 'l'6XHJIKY MO:IHO BCIIOJI:&30Ba'l':& IIpH OIIp6,!t6JieHHH OCIIIIHpHOro KJiaC

ca cynepnponaraTopoB. ,ItJr.a: aroro .nocTarotmo. nocTpoB'l':& "reoMeT

PK'Ilec:Kd" cyriepnponararop (!.2) .:a: .na.nee noCJie,noBaTeJI:&Ho Bwmc-

. JIJrr:& .nelcTmie paSJm1DU:iX onepaTopoB J ( .S ~) Ha no.Jiy'lle~oe Bgpa&e- . 
~ 1 .. . . . 

HKe. Ta!t; -noJiomm T{t)==tr(Ht~: :no.nytiHM :a:s "reoue'l'PK'IlecKoro" . 

cynepiiponararopa "aKc~o~eH~a.n:&HHII" c ·Ko~eHTm c~,;(rt!f~ 
~3a'l'eM;.no,ztelcTBOBaB Ha 8KCIIOH9Iml!8JI:&m.J:I cynepnponaraTOp TeM 

. lie CBMHM onepaTOpoM, IIOJIY'IKM cynepnponara'l'Op, COOTB9TCTBynnD . 

c~T')=-(11 tJ2
K T • .n~ IIorisync:& onepaTOpaMH T(J~} • y.noBJieri~PJiDitiiMH 

OnHCammM BHme TpeCIOBaHMM 
1

.MOZHO TeM , CaMI:iM II~CTpoB~L, npa~TlAeC
KH Bee Kor.zr,a-JJHCIO HCCJI6,IJ;OBal3JIIIIeCJi · CleSMaCCOBlle _ cynepnponara.TOJii • . 

OcTaeTCJi Tenep:& J.IHlll:& npoBep:a:n, liTo :onepaTopHHA _ Mero.n . aRmma.neH

TeH Me'l'O~ paCIO'm/I/ •. C 8'1'01 ~em:ll paCCMO'l'PKM OCHOBHOe ypa.BHe-

HKe·&Toft·paCiom· (eM: ypaBHeHHe~(3.5)):.: . c.·~ •. ·· 

. F(~). · e1 A·L\;(x) + ~hFCx)R(J~~l).F(x) __ .• · ':. c 2~~;-: . . . . . . - . --·. . . ~- - . ~~ ':_ . \ . -. . . ' ~ "'1.: . . ·--. ~ 

8 ~ · .... 

.• ,£,,~ " 

.. 

liO,IteRCTBOBaB Ha Hero onepaTOpOM~ , IIOCJie O'lleB~ npeoCipaso

BaJD!I nonyqHll 

F{T)(~) = c~) ~ AF(x) +A bp(X) [T(cSA+i) f<($;..:...iil p-crtxJ . 
. T(£;,) · (2 3) 

lTJ R(~-f)T(r) · . · . . " 

~ _ R (-r-0= r (t-) np:a:_ r~n. coBna.naeT c 

c!:J I c ~T) •. ECJJH Tenep:& HaJIODT:& Ha R 1(1- --{) rK'l'O. yPaBHeHHe 

(2:3) coBna.nS.eT c ypaBHeinlew paelom/I/,wm · FCT&)· TaKHM ~CI~-_:· 
soM, MH noKa38JIK &KBKBaJieHTHOcT:& oelomc MeTo,noB IIPK YKasaHHOM 

:ztonoJIHHTeJI:i.HOM npe~oJioaeHHK o <PYHKinm Rtr> (r ..:..i) • He :a:cKJID'IleHo, 

'liTO Bell COBOKYJIHOCT:&, TpeCioBaHKI, Ha.noaeHHWt Ha T('l).) MoiHo 

saMeHHT:& CIOJiee CJiaCIHMK.npe~OJio&eHKaMH,·o,IJ;HaKo .wm Bcex·B~Tpe~ . . - . . . ~ " 

'llaJliiHXCJi Ha. npaKTKKe cynepnponaraTOpoB HlunK TpeCIOBaHM JierKO 
' . ' . . . ' ': ~ ... 

BHIIOJIHJill'l'c.s:. 3aMeTHM, B 'llaC'l'HOCTB, '11'1'0 .nonOJIHKTeJI:&Hoe yCJioBBe 

Ha ·. R01 ('t-.i) sm:iuuiTCR· oqpes~JlllaiHo CJiaCIHM, 'liTO BH,IJ;Ho KS pac

CMOTpeHM 1JacTHoro ·~ ·T(r) ~ r: 01(r+.i)·. 
'IIKCJIO. (Ecim R (z-:.1) . y,noBJieT~paeT · .. : ~ K 

. ~ . ... -

y,noBJieTBop.s:eT . Y K · · IIPK J!J:OoM ·· o< • ) 

, r~e o(. .;_ JmCSoe 

TO n · R T(2 -.iJ'""'~ . 

3. B npe)Ul.II.yllleM pas.neJie w IIOKasaJm, .liTo sa.zr,aoqa o nocTpO_e-:

HKK Ma~CKBHHX cynepnponara~OpoB (I.l) CBO,IJ;H'l'CJi K II~(}~6HHlD . 
reoueTpB'Ilecxoro ·. cynepnponararopa •. (I. 2) • IIepel.zteii Tenep:& K . 

pemeHHil 8TO! 38,IJ;a'IIH. · 

, . IIpeoCSpa~oBaHHe Wyp:&e cynepnponaraTOpa (2). B eBR.7lB,Il;OBOI 

Me'l'pKKe BMeeT BH.n:· 

.. f(r') . ftrr.-z. r X 2 Ji(px) f(x). M .. = 
. p . 0 . . . 

(3;.!) 

- 411"~ fx· .. ;Ji(px) A~F(xJ'. 
~ · o · . j_ + J' flp(X) 

dx. 

-· 

9 
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I, 

.HTepHpOBaHHe ypaBHBHJI.f! (I.2) npHBO~ It .JriHTe~) 

fx 2 Jdrx) {). b.~="(x)j 11 
k =(~~)~ f:l. Jlpx) k';(rnY) dx 

o "17T j. X n.. .J 
I) 

T.e. BO BCex HeTpiiBl!aJibHLJX npHCl.mmeHma (11: 21 3, .... ) fiOJJY1UleM 

:rXlcxo;ItRllll!ecJI BHpa&eHWi (Hano~HM, 'liTO K1 {i) - _r.i. npH t::-: 0 . ) • 
O.znumo, eCJIH SHaMeHaTeJII> i +A fj F no,IJ1lHTerpa.l.ll>aoro B!lpSlteH:r.m 

(3.I) 8ai!HcaT:L B Bil,lle 0 +A <f)F )(1-lf c) t r,n;e ·• 

~o(x) ~ fl['t)F(x) -~F(x>] ·= ).[1-mX l<1(mxJ 
· · :i + ,\2)dl<) A+4rr2 X 2 

(3.2) 

TO JierRO y6e.I(HTI>CJI, 'liTo \fo(X) <i ;ri.1UI Bcex XE-[o,oo) • IIoa

Torq COMHO:OTeJIL [1- {j'"(x)r
1

MO:EeT 6HTL npe.I(CTaBJieH B Bil,lle 6ec-
~ n . . • . 

ROHe'IIHoro psur.a X .tp.(xJ , paBHOMepHaJI CXO.I(BMOCT:L KOToporo Ha 
-o . . 

BCeM npo~Tite [o,oo) fi03BOJIJieT BHnOJIHHT:L CHa"'aJJa HHTeiJll!PO-

BaHHe no X , a saTeM CYMMHJlOBaHHe no · It_ • T.e. 

t(p:t) = 4TT l ~l JApx) ~AF(;<) cp~"(fJ '= i. J• (p2) . . 
f' 11 :.0 o i +A 'lJF(X) .. r~=o { ) 

. . 3.3 . 

IIepBOe npH6JmaeHHe · ;ri.1UI -f[p•) ,o'lleBJI.I(Ro, ecTL npeo6pe.soBaHHe 

~:Le cfJ.yJrRnJm 

fc(X) = .:1 bF(x) = ~ fjF{x) -AAF(x)f(o)()()J 
i +A 'f)F(><) 

r.~te ·. { ,·o)(t.} =: -f (x) I Kt =c. 

X)B eBKXH.I(OBOI MeTpHKe 
. . m . 

LlF(x) = -.. - k1{mx) ·; 
Ltrr2 x 

1.. 

4rx 1 
• 

<[:}F(lC)::- LJF(x)/ 
~=C 

10 

1 

f 

Bee -fn (p 1
) (1-1: 0,1., 2J ... ) Onpe.I(eJIJII1.1'CJI CXO,Ir,lilliHMHCJI HHTerpaJia-

MK: 
n . 

+.1 m ( [1- mx k1(mxJ] . dx 
fn(Pz.) == 47r2.'A" P JX3J,lpx) 0• +4cr2x~yu l<i(mx) <3.4) 

0 

T.e. ua Ita.lr.I(OM mare neprunnc ;ri.1UI t(P 2
) nOJiytJaeTCJI KOHe'IIHoe 

BHpaZeHHe. 9THM sa,n;aqa "]3 JipHHinme pemeaa. HcCJie,eyeM Tenep:L 

CTPYKTYPY BHpazeHd (3.4) 60Jiee no.zq>o6Ho. 
-" A ~ 2 

llepexo.I(H K 6espaSMePHHM nepeMeHH!lM ! = ---'; , g=::. f.! H JA =!! • 
4rr I p 

npe.I(CTaBHM f,. ( p2
) B Bil,lle 

. ,\ 
fn(P 2

) =pz L.(~J ~), 
00 'L 

n( 2J ( ) [1-'J(~(uyJ] J( · JJJ 
I ... (~, f)=~ .l ~ 1 ~ (y2+~J"+J.. 1(fY>oJ 

(3.5) 
r.ne 

Xi (r.)::::: t- ki (c). 
(3.6) 

lloBe,n;eHHe HHTerpaJioB I"(~,)') nJ>H MaJIHX J pacCMO'fPeHo B npH

Jioaemm, B KOTopoM noxasauo, 'liTO npH · t -?-- 0 

Jn(~)l) ~ ~ n {<f~(~,~) + _t tf'2.(\)l) .enn4-1~ + .. (3.7) 

· · · + etr3c~,JI)-e.,n+z~ -+- ~z.Pi~;Jfn"~t-:.} 
n ~-~ o 1-2 J · n 

r.ne onymeHH CJiaraeMHe ,nponopllHOHaJII>Hlle ·YI ~ • ·fin 5 , ••• , ur S , 
H Bee <fi ""WYISt npH ~...,.Q • fiOMHMO HeaHaJIHTH'IIeCROI SaBHCH-

MOCTH f(p 2
) OT KOHCTaHTH .:\_ 1 CTOJIL XRpaKTepHOI MJi Jienepe-

HOJ:MHPyeKCC ~eopd, aTo oaaaqaeT, 'liTO HaH60JILmaJI cTeneH:L k A , 
.I!aDiiWI BRJia.I( B f(p2

) Ha "n" - OM mare JJ:TepaiUDt, paBHa 

n+2 • 

II 



i' 

' 
! 

IC-f 

Hs ciiOJlMYJI (3.3), (3~5) H (3.?) CJieeyeT, "'TO cyw.B 2: T .. 
. .. c 

· nePBHX "K" -npm6.1IuemUl nosBOJIJieT yqecn Bee oco6eHHocm f(p 2
) 

no ~ Bmion .no 't7IeHoll BR.D;a :.\t:+(enA. BKJIII'DITeJIDHo. PaccMOT-
J 

• ·pJIM cua-qa.na . oc:> . 'Jt(IJ) 'J{
1 
(f[J) -~ 2.~ •. 

. I (~ ur = f ~ + '& .z . 0 '/ 0 

,1l1m: · onpe.neJiemi.a ~~ (~, f<) npH MaJIHX f Bocncw.syeMcs pas-

Jio~HHeM JioMJ.!em/8/ MH (Pymanm. 1<df1J) : · 
•- ~ n - . . 

:-,; ( ) \ QA~) · K "_,(ft /i+ifi) . 
J\1 f'Y fL 

2
nn ( • ( Z) !!.::! ·• (3.8) 

. r~=o • l."!-~ z- . 

· llepJ3Hit tJJieH paSJIOlteHM (3.8} npm!O.D;HT K HHTe:rpa.ny THOO CoHHHa-re- . 

reu6ayapa MS ra·c~,f') ,·,KOTOpHI .Blml~~'l'CS_no ciJopMyJie 

- - :fJ)A(at) k'v (E J-r+r2)(zZ+-t~ft·tP-fJt= 
0 . 

- )1 /) -Y ~-'Yt-1. ( z D 2.) Jl-1_-1 k. (-z r'i'-h)(3.9) - a 1'· 2 a + t~ ll-J<-t var6 
. . ) 

cnpaBeMIIBOinpJI- Re)O• :_1 H Re~>Q 181. no.iJyqeinloe '1'~ 
. o6pasoM BHpallteHHe ~ 

Vi' }< 1 ( JJ(t -t-,NJ~) 
•!iif · ·_ · r~l) c~, t) 

. (3.10). 

.• 12 ._-

,. 

' . ~ ~ 

. . 00. ] "' .. , · _ .. - -· n-'J(,(ftJJ ·-- -- -· --
IA~,;)= ~T~1 .11(~r c~ +yz)2 1<l;l~) c4f. 

. ,1l1m: TOro, 11T06H yqecT:& tJJI~im o.D;Horo H TOro xe · noiJBJixa B Ic 
. H f1 (~1j) , HyZHO BOCnOJI:&SOBa~:&CS nep.BHM ~eH~M paSJIOX~HM. 

(3.8) Mil.~ J<.'dfy) , m:o.nmqel B _ Il~,J) , H BTOJHM 

tJJieHOM B'l'Oro ze paSJiozeHJm - B BHTerpaJI:&HOM npe.D;CTElBJleHHH 

. .MJi To(~, f) ... T.e. :· 'l. oo_ . ·c ifM
2
J. . 

cz> . c') _ 3)/ 'f 11 2. J (u.) 1<, t ~ ... y L + · I .. (i',fi) +-I, (j,)'J -2 o a 1 11 ~+- ~z v'd 

+-~ r~2.d/~)1<l;dt+yz)(~+~2)~-2 [i -J(lrh f-~z)J~. 
Hcnm;yJi: coomomeHH·~ ? k,('2) = 2 kX~ )-2 k( {2) t &TO Btipalteume 

. . . ' 

MOXHO npe.ncTB.BHT:& il BH.D;e . . · . , c--., 
. . . - . 2 ()Q ·.· 1<.2 {fl Vl+~z) 

Ioc,'c~,Jl)+ r5l)c~,;o ~ -~ L~ZJd~J- · · ··_ -
oo· . . . 

~ 3JzJ.~1-dt&) (</-(ffit-~2-) {~+f)-~ 4' . 
0. 

llepaQe CJ!araeMoe Taue JmJuieTcs BH'l'ei'paJloM ~a Coma-r'ereu-

6ayapi H BIAJICJJSi:eTcs 'iio • ~JlMYJie_ (3, 9) ~ Bropoe c.iraraeMOe ~zuo 
H8CK()JJJ,KO ·ynpoCTH'l':& t. BOCnCW.SOBaBIJIJ!C:& mJTerpanmiHM npe.D;CTElBJle-_ 

He · -·u-- · . ( · · /8/) ~ . . . · '., 
H K 111lA0JlloCOHa ·. Cltl. - • . -. ·· . , • -· 

K1
2 (2) = 2 f K2 (2~ dt) Jt- ·-; Re l·>O:·~-- "'' 

. - " ·. 

T~r.na HHTei'paJI:_ no nepeMeHHol ~, :me 6epeT.~s no 4JoPBo\fJ,Ie- (3. 9~ 
x Ml nOJiyqaeM C:Jre,IIyllllldl pesy.ii:&mT: · · 

- (z)r: . - (!)- . - • . . . .. . • - ' -- ... Io (~,jt> '+I,· C~).l) -== ·,. ,_,., .. <... ' •• • . '·"c~_-.Ii> 

- ! ~Ulo•p•JJ ~ i f j.t* k.U~<i+¥J'!)). 
. 0 

:·- 13 
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.• .-;, 

': 

. . 
06'Le,ItHHeHHe cpoi*YJI (3.10) H (3.II) npHBO.Itll'l' K ~HHil 

Ii2>c~,,.,tl) = IT K{~) +.? Ke(IJ(,tft";f) 
co .~i+.}l~ . _z 

- ·f ~ -$r . ko( IK1+Lt;2j 2t) )) 
0 -

(3.!2) 

npaBWil>HO omtcHBSDiteMy :B noBe.xtemm J Cl,j) nim Mam.x J 
'tJieHa: mur.a - w;r,Jt , ~ 'S f'tl } H ~ s . Trut KaK /(c(2) ~ - Cn-r 
npK ?~ 0 , TO 'l'peTLe c.iraraeMOe B (3.!2) ·npH MaJIHX f CBO-

,ItiiTCR R Jiei'!to 6ePYIIIel'f\YCR HHTerpa.n:y 

! f t+t ~{;(1+1;lcA12t) ·:. {~(~JA._ 2)+V1-f'/jl~ ~ +( } 
""- ~VII . I . j+'f)l2 -:-:- j ' 

• 
Clle,ItOBB.TeJILHO, . IIpll MBJWX A saBHCHMOC'l'l> lflyp:Le-o6pasa cyne~ 

nponaraTopa -f ( x) = /\ t.1 F fr + .At.l F] -~T Maces· omtcliBaeTcR cpo~
JIO! 

~ _ ). A '1.. { ~ Al11 2 

f (p ) - tnL-rp'- + ff?1i 2 ~ + 

+ b+4_u 1 -fn ·~ + 1 
·. J1+~)A 1 -i 

. + 2r ._,.1 ~+ ... , <3.r3> 

r.lle· ;u -: m H · ( -nocT9RHH8Jl 31Jrepa. KaK yae 6HJio o'l'Jde'lleHo . . p . . 
Bmne. B _CJIY'lae rn = 0 cWpLe-o6pas cynepnponara'J,'opa fl(x) 

onpe,It~eTcR TO~o/I/H npH --A.~O 

. J(p'(pl) ::.. A." + it ... [t,~ + 2r -J] + ... 
. J p 16JT 2 - 1bJT2 - .• 

(3.!4) 

lloJJrreHRoe ~ f(p-•) ~HHe (3.!3) ~ m.~o _coBIJ&JUleT c 

(3.14) • 

l{elcTBHe onepaTOpa r-fes.\+l) 'ua. f(p 2 ) t OIIJICHBa.eMYJJ 

cpoiJ.1YJio:lt (3.!3). IIplmO.ItiiT x onpe.xte.neHHil saBHCJW:)CTH oT Maces 

npH M!lJIHX /\· iipeo6paaoBaHHR ibyp:Le "axcnoHe:mnrMI.Horo" 

cynepnponaraTOpa 

flf!}()(J = f c-~>~:-1[-X6_,;c~G n.~ 
11=l -· 

KOTO:Pasl HMeeT CJle~ BH,It: 

/.. - A'2. f ~- z .h.-7 tJ Vl+iu? +-1 -.. - !].J. 
f~L)(jp'1 .::- + -. eYI~ + V1+1f' 1 iA1 ~ . . + 3t-;-. +. .. 1 trNp2 32rr2 (b1r 1 v1+~1 -.i. "' 

. • (3.!5) 

!HaJIOI'lmiO :MOXHO- Haii:TH nepBHe -'tJieHH· paSJIOllteHHR no CTene-

HRM · 'i\ -H. _er, A · ~ · ,ItpyrHX cynepnponaraTOpoB • 

4o ECJill: B cpopMyJie (!.2) C'l!l!TSTI> (._-~) llOJIOlltHTeJILHHM, TO 

cynepnponaraTOp - fM He ~Tea q&lsriecKHM. XoTR COOTBeTCTBy":'" ' 

D!ld ·~s:H11ecm:lt cynepnpona;rarop 

"' /1b~(><) 
'X,{x) =-- -----

:1.._ -.A bF(x) · (4.!) 

cpo~iHo ~.aT 6a:'TL-n~eH ~s f (x) H_SMeHeHHeM SHaM A , 
o~ •s-:s8. H~ · .it~r~p~ecRol T~'UG! BeTue~ ~roio f(~'J 

no /\ . np• A-~ 0 Hem.~ . : o~Ho3HallHo onpe~e·~~~ : 

npeo6pasoBaHHe ~Le 'X lf) ~ no f (p') • 3-ra ueo.lHosHa1DiocTI> 

onpe.xte.nemm ~o6pasoBB.HHR ~ypLe_ 'X(pi) cynepnponaraTo~ (4.!) 

nponiuac~o 6a: B B TOM ~e, · eCJIH 6a: c ~ro ~a'IBJI8. pa~c~T
}:IIBaJI~c~ liHT~rlairr,Ho~ ~e~~TweHHe ·oeHHo ·~ XtP") ·• JtelcT-

~- ·- :... .. - ::, ... 
. BBTeJILHO, B &TOM CJIY1fae,. aHaJrOI'lmiO npe,ItCTaBJieHHil (3.!), ~ 

'X. ( p") noJIY1iaeTCR CJie.JIYIIIIee B!lp!meHHe : 



.. -.:.; 

00 

X(p.')-=-4-- ( 'Ji(t) . p;:,. lo 
-t <i<:1(pt) cit. 
t.,_·;_~' J(.f (ut) 

.'· 

~·-

_(4.2) 

B OT.1l1fln!e · OT npe,ztCTaBJieHHJI ( 3. I) SHBMeHaTe.m:. UOJI)lHTerp8.JII>

_HOI'O B!llpalteH~ B (4.2) o6pamaeTCJI B lfYJU. B TO'Ilte tc , JmJI.a:ll-
. .-... . .... . 2 " " 

me~cSI pemeJmeM TpaHcneii.IteHTHor~·;VpaBHeJmSI to = ~ J(,d;do) .· 
IIosTOMY. npe.ncTaBJieJme (4.2) m.~eeT. CM!iCJI JimlliJ _ npH 3El,D;a.HHH npl

:ewra. HHTerpi!poBaHH.fl. :B OC060l . TO'lKe fc , 'ITO IIpHBO,ItHT It HeO,D;HO-: 

aH:a~ocTK B onpe.ne.nemm 'X(p•) • .·· · 

KaK ·-y-se 6HJlO OTM~'IeHO B _Ha'IJaJie pa~.OTH, HeO,D;HOSH8"iHOCTL 

onpe.ne.neimSI ·x(p") · MOZeT 6llTL ycTpaH~Ha .nono.mmTem.HHM Tpe6oBa

JmeM BHnOJIHeHHSI yCJIOBWI MHIDIMaJIDHO! CHHryJUiPHOCTK 

~ X /T m 'I -~ 0 npH p ·z _,;. ...:. 00 ~- B c.nyqae _ npe.itcTaBJieJmSI .. 

(4.2) HaJioxeJme aToro yCJIOIDISI Ha . X(p•) · npHBo.D;HT R BnoJIHe 

onpe.ne~eHHOMy BH6opy npa:BRna HHTerpRpOB8HHR B oco6ol TO'lKe. 
' . . . 

. JIEW6Mee . npocTO 8TO BHr.im.ztHT npl! ('II = Q , Ror.n,a 
' ... -~ . . . 

.,.~ xt•·Jr.:1 = -4- c<)\. -c ft(t) ott: . 
,(, tP . p2 . z. ~ . t.,.. .;S' 

. . Q . (4.3) 

JierRo y6e.ItHTLCSI, 'ITO. yCJIOBHe MHHHMaJILHoi cmiry.l!.flJlHOCTH npH 

p'- --~ »anomrneTCSI JimlliJ Tor.n.a; xor.n.a HHTerpM _(4.3) 6epeT

cSI B CWCJie r~aBHOI'O SH8'16~SI, T.e. 

-x_lcl (, ) . . - ).. {;\ y ( pt\) 
r . 4 r .i. 27r 

1JT~ ·:sa ttacaeTCSI onpe,ne.nemtSI t{r') DO J{p'} , TO npJI rn =·o 
JierRo noitasaT:&, 'ITO yCJioiDie WllDDo!8JILHOA cHHryJIBpHocu, ycTpa-

HS!DIIee Heo,D;HosRa"iHocT:& onpe.ne.neHHJf X { p') , BRBHBaJieHTHO CJie.DYD-: 

ll!eMy .B!i6opy 'X ( r l) : . 

16 

.. 

't( p ,, /.) = - f [ f (p2., A e irr) -:r. f(p2, A e-~TT>) . 
. . . . . (4.4) 

Ill nMaraeM; 'ITO Taxas: :a:e c:sSIS:& ·MeW cynepnporiaraTOpalll! X(pL) 

H 'f{pl-) KMeeT MeCTO H npl! tr! -:/:0 , T.e~ npK ~ -7> 0 

1(pl) ~ _l_ 
· · . m'l+P'l 

~ ).'L {·en Atnl. +vc+t;·-fn~~+ 1·+-2r-)<~5> 
.f£rr~ f6rr1 

. - • Jt-+'1},-f . · I .... 
3aMeTKM, ~To yxasBHHoe BH.e ~o o6xo.na oco6oA TO~ . ~ . . . . . 

noJI)lHTerpaHI.Bo~ BHpaEeBBSI nosBOXReT no~::& Bee pesym.TaTH 

6es xcnom.so~ rapMOBne~xoro _ npo.noJI?&eHBSI no 1. , KO'fopoe, 

· TataiM o6paSOM, .fiBJISI9TCSI, npDC'l'O y.D;06BHM npl!ijMOM ~ :BH-· 

1D:CI:eBBSI JIHTerpa.l!OBo llpl! &TOM CJie,D;OBaJIO 6H ,D;OttaSSTL, ~TO 

noCJie npHMeBeBJIJi onepaTOpa T MW nOJ.Iy1UleM cynepnponaraTOp.~, 

y.D;oBJieTBopJDilllle YCJIOIDIIl MlfHJ!MaJil>Hol . CHHrYJI.RPHOCTH (xoTSI 6a. UPJ! 

m:::Oo ). ·~Be~ npocTYX cynepnponara;opoB a~ ~BeJlli~T~ . ,• ·- ' " ' . ··. 

HeiiOcpe.ncT:BeHHo, O.DlfSitO .no:Kasau aTo YTBe~eHJ[e :s o6111eM 

CJIY1Uie MH noRa He cMOr.o:. ECJIK noxa npmiSITL ero 6es .noitasaTem.

CTBa, TO- pesynTa.fa: eTol• pa6oTa: nosBOJISUl'l' -n~au paMo:a:eHlte 

no cTeneHSIM ·;1 ... H -Cn A ~ B~C:&Ma ,o6111ero IUiacca Macclll!HHX .. 

cynepnponaraTOpoB. _ 
~ '> ·: 

B SaiCJIIlqemte . aBTOpaM npBSITHO • BlqaSKTi 6JIS.ro.n,a.J)HocT:& 

sa no.n:esHHe. o6c~eH:u B.A. Ap6ysoey; M.K. Bo.mtoey x_ C.M. Kypa

mo:sy. 
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IJpHJ!oZeHlle 

~~ He~e~OBBHHR noBe~eHHH.HHTerpanOB 
. ~ [ n - ( _·.,,f1 {) ··o ( · ) r -1<lJ'!J)] ~./ .. 

1~ 'i,jl)- 3. t> t ~ J\f)t?f (~ -t-~zyrH v ova: (II.I) 

npH Ma1Ilix S ~ qmKe~BaHHOM )l BH6epeM HSKOTOpoe · 'D!~O 

f,TaKOe, qTo 0 < ~ 'l;z.. < b <oa. Pa36HB npoMezyTOK miTerpHpO

BaiDI.II no ~ Ha .JJ.Be t~aeTH - OT BY~ ~0 [ • H OT d ~0 . 6ec-. 
~) .. 

KOH6QHOCTH - H BOenonLSOBaBmKeD ~PMY~OA 

·. k·Ji?:)= :i ~(i+ en i )r~(~)-:--~ f'(~f~+t{ +t~c+t . 
. -. ("'0 r.! (~t:.+-1)! 

nePBYD qacTL I~(~,)l) wmo npe~eTaBHTL B ~e 

I. "(~ M -i l ~' a.l~;)')./."t li 3 t~ '"l.i~.y) & "I Jt 
".

11 111:\J~ (_j+t-)"H. {-l. ··rH-.i 
. :• -.-~ . . .. . . rn-o : - ( ~ +t). - .· (II.

2
) 

3~eci, a..,(+,J4). H ·.C... {i~p) - QeJILie WIIKxnn!"nepeMemwi t 
eTpeMffillHee.II npH •• t -'-'> 0 · K HeKOTOp!IM ltOHeTSHTaM~ TaK KaK OT 

.• · n · n+l · ·.' .· · ,· 
eOMHOZHTeJI~A t H i . B. (II.2) MOJIHO HS68BHTDC.II C ITOMOIIII>Il . . . 
:~PMY~H · . · . ·' ·. · •. 'n.: 1<. • • K .. · . n-~ 

t."=-(t+~ --~J"·=L: c" C-~J Ct+~ 
" . K=O , I 

· a·eTeneHH SHSMeHa~~a no~HTerpaJIDHBX BHpazeHHft ~er.Ko noH,y-

_'IHTD ~peHIUqX>BSHHeM no ~ , TO onpe)teJieHHe } ~~~}) eBO

~TeH K BH'D!~eHJW IIIHTerpanoB 

" 1 
x).. ~ - i + j_ +' + -

- }... ... K jC. I?= f, 2 J 3' ... , 

-~ ~ 0 .; 
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s• . en""t 1t .. "J ,(l,JI) ::: r am Lt~t) ."-~c'":..·. 
. · Jc i +-~ · 

. "':enepDoeocieHHOCTH no f ~ei'KO B~rummC.II, eCJiH d ,;,(~,_A) 
npe~eTaBHTD B.~e 

·: Jl ... ·· . ,p ' .. 
J (~ u)= a iOulf fn"'t~ +.5 {O~(t,)I)-Om{01)1J) 1J "'t;u... 

m ,,- ..,llv·; o +.~~- . (). t +:;... :·Gn ... 

Bee oeo6emmeTH • 1 ~ (t ft) no S ~eH!i .ni!:m, B "nepBOM lm'l'er-
/, ' 

pa.7.1e ,H IIPH MaJIHX } liMe eM: : · 

~..,(~,_;> -:' ~m+(~ if1+en:-.!-~;· t ~~Cf.~:·:~_~'~r:<~ <n .. 3> 
r~e Bee lfi(~.f') .. coirsf npH· · t -.;;.O · • · 

llpz HHTerpHpO:sa.Irim. no· t , OT J ~o 6eCKOH6'1HOCTH: MoZHb 
BocnMLSOBa'l'De-1'1 eTpoi'IIM HepaBeHe'l'BOM ·;.< y 2 H npe.ite'l'aBJI'l'~ 
3HaMeHa'l'~D llO,IWHTerpaJIDHOI'O. Blip8Z8HJU1 (II. I) B BH,Ite pmHOMep-

·~·- --· ·._. --' .. -_-' ~ . ~- ---·' _, '~ .. -~ ... - ·. 

HO CXO~ei'OeH pJJ.Ita no CTeneH.IIM ~~~z , T.e. _ . . 

rk(;j(~,p) = ~" (J1l'd}1/~(1tj) fr-. ~{fzJ)t(l+;2JIH~-2n A'if ~ 
00 , _ ~nz ~K.NI!(J<J. 

(II.4) . i(""0 

06'.&e.ItHIUIJ'l: o6a HH'l'erpana, no.nyqaeM OROH1mTMDHO, 'ITO IIJlH 

K1JI9X l 

L(~;J6:.~"{lf,{~,y)+- ~trz~"+} +~2%~"+} + (II.5) 

. . +~ z.'f4 ~"~ -+- ... }, 
r~e OliYllleHH CJiaraeMiie, nponopnHOHaJIDHHe -4 Hf' • e, 11-2~, ••• J fn§ , 
H Bee lff (~ , ;J "" em s i IIJlH ~ _,.... 0 • 
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j· Bbi'IHcneaae . MaCCHBHbiX cynepnponararopoa B HeKoropbiX 

' 

1
. npe.nno)l{eg HOBb!H ;MeTOlt llOCTpOeHHSI "MaCCHBHbiX cynepnponararopoa"' 

. ·BeCbMa o6rnero aa.na. Mero.n cao.narcsr K npaMeHeHaro onpe.neneHHbiX .na<P<Pe-
J . peHnHanbHbiX OllepaTOpOB .K npoCT.eiirneMy cynepnponararopy, ttnsr KOToporo 

HenonaHoMaanbHbiX Teopasrx nonsr 

l Haiiaeao paanoJKe~ae no creneHsrM g H fn g 
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Coo61lleHHe 06be.QHneunoro HHCTHTyTa JI.QepllhiX HCCJie.QosanHti 
jzy6Ha, 1973 

Atakishev N.M., Filippov A.T. 

Calculation.of Massive Superpropagators 
in .Some Nonpolynomial Field Theories. 

P2 - 7554 

A new method· for const'ructing "massive superpropaga-: 
• • ! • . oo n 

tors"~ .~.e., the Fourier transformof~.ICn[~~~x)], with 
coeff~c~ents Cn of rather general form·~s proposed. The 
method is based on.constructing the superpropagator cor
responding .to_Cn"' 1 and applying to it some diffe:rential 
(in,\) operator. The expansion of the superpropagator with 
en "' 1 in the series of- powers of -\ and-· of fn-\ · is- obtained. 

Expansions for superpropagators with arbitrary·cn are . 
obtained by'applying tJ;le corresponding differential opera
tors~· 
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