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I. BBelleHHe 

lloHH.TBe___ p - !fJYHKUHI!: 38.HHMaeT IJ,eHTpaJII>HOe MeCTO B q,opMaJll!:~Me 

MeTOlla peHOP7:V3aI:U!OHHO:li: rpYIlIDl (pr). KOTopllit 6WI cq,oPM,YJIJlIPOBaH B 

pa60'l8X • O61;e,ll;IDieHHe pr H TeopHB B03M,YDteHHA (TB) IIpe.nnOJIa.., 

raeT HellocpellcTBeHHoe IIollHarpaMMHOe TB Bll'I:HOJIeHHe KO~UHeHToB J3 
-4!YHlCIl)JB, 'iTO Sl:BJUIeTCH O,ll;HoA H3 OCHOBHHX npo6JIeM 3TOro IIO,ltXOlla. 

KaK XOPOIllO HSBeCTHO, 06'l>e,ll;IDieHHoe npitMeHeHHe pr H TB B K3.ll HMeeT 

xapaRTepHYl> oco6eHHocTI>. A HMeHHO: BlipalEeHHs NISI HHB8PHaHTHOro 3apB;

lla, nOJIy'leHHOe C y'leTOM ~PYUlIsro npH6J1lWlHJlJ'l NISI J3 - !fJYHKI:U!H, 

HMeeT nOJIlDC npl'I BliCOKHX SHepI'KRX, KOTOpllit MOliteT Bli3liB8TI> onpelleJlSH

Hlie COMHeHBH B CaMOCOr~aCOB8HHOCTH Teopl'IH B sTol o6JIacTH, ~elItamel. 

O,ll;HaKO.nanSKO sa TO'lKO~ Eonbmoro 06'l>e;o;mieHRH.OTMeTHM T8KlIte,'lTO Y'leT 

BliClII'HX llonpaBOIt TB MOl' 6li SHa'DITeJll>HO nOM:W'lT1> Ha pe3Y~I>TaT. Hanpl'I 

MeP, HHBaPHaHTHllit 3a~ jr 6li 6liTI> ItOHe'lHliM npl'I BliCOKHX sHep:rmoc, 

e CJIJII 6li \f' - !fJYHKIJ,H.R: 2, T. e. J! -!fJYHItI.tM B cxeMe HMIIY~I>CH!lX Bli 

'lJilTaHHl (MOM). HMe~a 6li HY~I> npH 1l0000DTe~l>H!lX 3Ha'leHJIJ'IX co( • 

STa B03MOEHOCTI> 6WIa RSYtteH, B paMKaX TaIt HaSliB8eMOI!: nporp8.MMli KO

He'lHol K3.ll (CM., HanpitMep /3. H CCWIItH B Hel). G.1IenyeT OTMeTHTI>, 

'ITO 3Ta nporpaMMB. npoTHBOpe'lJilT HepaBeHCTBY 0' 'Y{oi:)< ~ /4/*, 
KOTopoe OJIenyeT BS npellCTaMeHJlJ'l {{aMeHa - JIeMaHa. B J1JJ60M CJIY'lae 

onpelle~eHHllit Bli60p HS aTl'IX llBYX lI'JIH J1JJ6!lX llPYI'l'IX B03MOlKHOCTei MO.EeT 

61iT1> ClleJlaH .J.tmIiI> C HCnOJIla30BaHHeM HHIPJPMaUHH 0 IIOJIHOi!. '¥ - !fJYHKI:U!H. 

STa BHIPJPMaI.tM MO.EeT 6liTI> nO~'leHa, HanpHMep, npHMeHem:te,M 

TeXHIIJlI:II cyMMlitPOB8HJlJ'l aCHMIITOTlI'ieCKHX PRiOB It peSY~I>TaTY TB /5/. KO

TOpaJt ~OJIaraeT. 'ITO H3BeCTHii OIJ,eHItH .lI'.IlH BliClII'HX KOa<IxI>RIJ,eHTOB TB 
B K3.ll • aHMOrB'lHHe OIJ,eHKaM B TeopHB ~ 1(4 /9/. G.1IenyJi 3TOM,Y 

IlO,ltXO;I\Y. MIll llOJDJtHli Bli'DICJIJlITI> CTOJII>KO KO~ItHeHTOB, CKOJII>KO BOSMOlKHO, 

H, B llslcTBHTeJll>HOCTH, tteTlipeXIIeT~eBOe npH6JIJf.EeHRe Sl:BJUISTCH MliIl£HMaJ1!>

Hoi Ha'IWIldlol!: HHIPJPMaUHel, HMeJi ItOTOpylO. MOlKHO Hane.a:TI>CH npoBeCTH aa

Me'leHHYll nporpaMMy. 

B 3TOI pa60Te MIll pelllWLl1 RCCJIe,ll,OB8Tla Sty Bli'lHOJIRTEIJll>B'YIl rrpo6.lt8l(Y' 

H nOJIy'lJilTla 8H~TH'iecKHI tteTlipexneT~eBOA peSy~I>T8.T .lI'.IlH 6eTa-~KUHH 

X 	HOPMHPOBKa BepxHel rpaHHUW 3TOro HepaBeHCTB8 onpell6nJieTCH Hamel 

HOPMHPOBKOti J3 - !fJYHKUHI ( CM. YpaBHeHBH (2.4) H (2.9) HH.Ee). 

1Iall,~,A",j;:'~',.~a,KHCTlfI'YII 
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B CXeMe MHHlIMaJI:bHHX BIl'tHTaHHi ( MS) j3MS. 'f' qiyHKmm lI: CXeMHO

-aeSSBRC:HMOK. q,YHKIijDl F.1 • IIoCJte.ItH!'l'Ji Onpe.ll.eJIR:eTC.Il B.KJla,JtOM B 

tWHKlUDl BaKyyMHoit no.mplI:samm narpaMM C o~oil q,epMHOHHO:i! neTJlea/3/. 
HHTepeC K lI:sYlleHli!ll STOil: q,yHKmm BOSHlI:.lCa8T B CMS}! C TeM, liTO HYJlL 

'f' - q,yH~i' eCJtll OH l!MeeT MeCTO, O~OBpeMeHHO .f.!13J1JleTCR HYJleM 

F1. - qiyHRIllDI 3 • Eo.1.!ee TOro t aClI:MnTOTHlieCIGIe OIJ.9HIGI ~ KO~-
~eHTOB ~~ - q,yHKmm

/6 .?1 }!SBeCTHH C Me'~ HeOnpe.ll.eJleHHOCTRMH, 
118M aHanOl'l1l1HHe OIJ.9HKl!;rJ')lH. 'f" - iflY'H.KIijDl 8. 

2. BH'mCJt9HXSi 

Bo-nepBHXt sa@mOJ!pyeM o6osaalleHXSi. PaCCMOTPlI:M 6eSMaCCOBYID 

K:3)l C N - THIlOM q,ePMHOHOB 


/II - '" " i F. c::: ., ( A).4X... ;E 'rJ" (i. 
d -e.4)tj -'"1 ./'vlJ."- iU ~:r . (2.I) 

J'" 
llepeHOpMHpoBaHHOe BHpaEeHll:e;rJ')lH. nonepe~oA qaCTJ! TIOJlHoro <PeTOHHOro 
nponaraTOpa l!MeeT ~ 

( fI.f4" - '1-1::")"~I\ <I ~ (~.. - ~) 
L. ';74" f,.,r•.A.)'" L"OI(J._.!!5. n (./1" \\ =- i 

"111" It. i. ~1.~3 (J.-'#J nl"""",~4(2.2)r =tp-,<iy) 

r.ll.e n... H ns '- nepeHOpMHpoBaHHaa: lI: "roJIaa" qiyH.KIijDl BaKYYMHoft: 


no.mpll:sa1.l;i:1ll, i!3 - <PeTOHHaa KOHCTaHTa nepeHOpMHpoBIGI H 


jfl.~ 8 .f.!13J1JleTC.Il "I'OJlLIM" S8p!1:.nOM • "CMS8HHliM COOTHOmeHll:eM 

..<.&",,'/!;Io( C nepeHOPMHpoBaRHHM sap!l:.noM "'" • B 3Tl1X <Pe.PMYJlax f1 
J1BJLa:eTC.Il npo:a:SBOJlLHoft: MaCCOBOi! e.ltll:Hll:IJ.9ft: pa3MepaoA: peryMp:a:sa1.l;i:1ll, 

KOTOpaa: KOppeKTl!lpy8T paSMepaOCTB nepeHOpMBpoBaHHwr lI: "roJIHX" Be.lIlN.ilH t 

onpe.ll.eJleHHHX B npocTpaHCTBe-BpeMeHll: paSMePHOCTlI: D - i -~ E • 

llepeHOpMBpoBaHHaa: qiyH~ BaI<yyMHoA: no.mpassmm MO.lieT 6HTb 

npe.ll.CTasneaa B ~e 


i - L;i np, (/i1.2.,.,() = z. nn (0<) en "(.:$~). 
Y n,.o y (2.3) 

..... 
nte nn (.q '=: ~ n~K (<><),

"annil (o<.) =. F; (0(.) N . 
3,neCL nIt I( .f.!13J1JleTCSl BKJIa,nOM naI'paMM C K q,ep.nlOHHl:i.Ml!l D;WtJla-

Mlit B Ro~eBT ne~e,n l/ll"(..rY- ~"') . SaMeTBM. IiTO.1lBlll:l; Ii ~ n 
,naJDT B.KJla,Jt B nn. 3/. B 'lfaCTHOCTJ!. FJ. .f.!13J1JleTC.Il CXeMHO

H9SaBJIClIMHM B.KJla.n;OM B KO~eHT n9pe].! 6" (jI1-1-l.) OT narpaMM 
C o~oA: q,ePMllOHll:oft: neTJleit. 

2 

BYpa.EeHHe;rJ')lH. Pl4S- iflY'IiltQm! .l!MeeT CJteJtYBlltllil: mut: 

\ ...L 1. d.L I ..i.e. -.!5 at. •j?J,.,.s (01..) ::: "'tJtjt ~"'l. = <CfJt" a.:!o 1.-.(~ .e,'l.3( ) 
'J' JiE.!.a _""'''''-'''I'"e.lIf~ 2. 4 

B Q.lI:eMe M S ~3 lI:MgeT mut 

A.. I Jl ".~t:\
~3=.i+ KKna(-r'.( J::::, iT K(ls'1.ol&(€,.t)J, (2.5) 

I A 
r,ne R - onepaIJ;Wl BH'£lIJ:TaeT IIOltpaCXO,IJ;HMQCTH ,a K BH,ll;eJIJieT IIOJlIDCa 

IIO E.. • 3aMeTlI:M. qTO COKpallleHXSi paCXO~MOcTelt B (2.4) 06eCIIe'IHBlllDT 

IIOJIeSHYID npoBepKY BH'mOJleHll:A. HarroMHliM TI':\RlIte t "l:£TO B M S -CxeMe i!;J 
oo,nep.HT JlHmb qE:CTHe rro~~ca IIO ~ 

B 9TO:lt cxeMe TpexneTJleBOe IIpH6JIID!telllfe ~~ 6wro IlQJlY"I:£eHO B 

pa6()Tax 710-Dill. Ha "l:£eTHpexneTJleBOM ypo;aHa 58 narpaMM ].!alOT B.KJla,Jt B 

STY KOHCTaHTY. IIoCJte ywwlKeHXSi Ha OHMMeTp:aA:!iHe Ko3<lXIlHUHeHTY MIi IIO-

JryqaeM 153 ~aI'J.)QMMJ:l B corJlaoHPl C pesYJlbTaTOM reHepamm .nzarpaMM Ha 

l«lMnblOTepe !I3/. 
B BH'mOJlewmx MU HCTI~bSOBaJIR MeToAN B~OJleHHa KOHTPq)l9HOB B 

MS - Q.lI:eMe, P.aSlmT,e B I II. 12. 14. 151. a HMeHHO: mlW?CHOe (HK) 
IIpeo6paaOBaHHe 712, II • lilHq,paKpaCHYIO R'" - OIIepaumo • J'l.BJI.IIDl"lYID-
CH 0606ie:;meM HK npeo6paaoBaHll::It, H anropHTM lilHTer~BaHH.R: IIO 'mC

TJDvI 115 • IIoCJteJ.lHllii 6W1 peaJIRSOBaH B BH,lIe nporpaMMH" LsiHa RSYKe CIdCTe

MIl aHaJIRTHqeCRKlC BH'mOJleHll::It Ha 3:BM. KOTOpaJI 6wra HCIIOJIbSOBaHa B BN

'lllCJtewmx. 06mee BpeMlI, 38Tpa"l:£eHHOe Ha KOMl1blOTepe 000-6500, COCTaB

MeT 65 qaCOB. 

lloCJlB BH'mCJteHHa ~ 3 H npoBepIGI COKpallIeHmi IIOJIIDCOB B (2.4) 
MU IIOJlY~ OJle.ny~ OKOH"I:£aT9JlLH~ peSY~bTaT ~ j8~s : 

j3MS (0<)= %N(~)~+ 4 N(","';,f- (2.N+ ~N'j(:;,.t-+-
• + [ ( '~~8S"+ 6~DO -rc~) - 3<00 r(5'J) N- (2.6) 

2. ..qS 
_ ('1;4+ 'rr(3)N-'f~332.N3J(4rr}+O(.("). 

llIlE N = I BI:lpalleHl'le (2.6) nplt06peTseT BH,lI 

p. 4 ,.I... )2.. ('" \'~ 6 Z-( aI.. )4
rNS (0<) = 3("'77" + 4 471-) - "3 <fIT 0f

$" 

+ (-t~::~D03 18;68 1"(3)- 3.tOO r(SJ)(4~).j.O~6)~2.?)of

:J 
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r,ne ?('3)= 1,20205 ••• , res):: 1,03692 ... - ,nseTs-q,yH.KIlltl! Pm.fa-
Ha. IIo.npo6HHe Ollll:CaHlI'JI: Bll'I:HCJIelmA,TaK Jlte RBI< 60JIee cRPYllYJleSHHe rrpo

BepIGI 6Y:u::/T OIlHC8HH B 60JIee pasBePHYTOI rry6JrRKaQl!lH. 

ITo6oqHHM peSYnbTSTOM HamHX Bll'I:HCJIeHHiRBJlHeTCH ~eTHPexneTJleBOe 

npPI6.matemIe .Jt,lI.!:[ q,yH.KQl!IH 1="1 • KOTOpaH MOJlteT 6IiT:& no.n:y'leHa llS (2.6) 
nOCJIe Bl:l;ll;eJIemm Ro~ea:Ta nepe,n N B mmei!:HQM no /II "\IJIeHe 

H orryCKBmm CTen6Hl'I (~): 

(:i (~) == ~(~) -t -4 (~'?ry-- ~ (~~/ ... 
..4.)4 

( 6'11-8 !f ... 6400:? (3) - 3.<.00 ?($'J)C:"fr .. O(~'(2 8)
......3:{ 3" . 

aTo BHpa.1lte~e corJlacyeTCH HS TpexneTJleBOM ypoBHe C peSYJl:&TSTOM. no

~eHHHM B 17/. OTMeTRM ,nOCTSTOqHO CJIoEHYD CTPYRTYPY KO~eHTa 
rrop!I.lJ..K8 0 (o(~) TIO C p8BHeHmO C HHS~ TIonpaBRaMII(: JIi!IIII& 'lJI6HH. 

nporropmroHMhllHe 1(4}. nMBJI.mOlllIfeCH HS npoMelltYTo'llHHX CTa,ItmJ,X Bll'I:HC

JleHHt, CORpaTHJmC:& B OROH~aTM:&HOM BHpwteHl'IH. B 1l8CTHOCTR. Ha

,ne~'" HS TO. 'iTO Bce Ko~mreHTH F.t. 6Y:u::/T HMeTl'> p8D;ltOHM:&HHi 

~I7.3~ O.K8SanHCL HeBePHHMR. 

;X:opomo HSBeCTHO. 'iTO .KO~D;lt6HTH .p- q,yHRmrit RIlJISmTCH cxeMHO

SaBHCl!:MliMI! Ha'DfilM C Tp6xneTJleBOro ypoBHR:. ~ TOro, 'iT06H nepeBec

TR peSYJl:&TaT (2.6) PIS MS- cxeMH B cxeMY MOM PI Ta.KHM 06paSOM rro-

JlY IlliT:& '1eTHpexn6TJleBOe BI:lpwteHHe ,ll,lIJ'I If' - rPYH.KIlltl!. CJIe:u::/eT 

SHsn, RB.K 0(. Mo~ • S8p!1.lJ. B MOM-exeMS. CMSaH C SSp!I.lJ.OM exeMH M S
o(.NS • BXO,ll;RlllHM B <PoPM;YJlH (2.6)-(2.7). Tor,na 'f'''-~T 6IiT:& 

Il0JIY'l6Ha PIS BJiPSllemm 

Lv (ol ) _ ~~·.,..At (~I-fS) 13 (0< ) 
, kO/lf - a..o{~s Ns • (2.9) 

HsnoMHHM. 'iTO MOM-exeMH onpe,nMeH8 BHIlliT~ B i{xlTOHHOM nporrars-

TOpe B eBRlIH.nOBol TOtn<e <J.l."'-Al.. T8.KHM 06paSOM. mmapHaHTHHi 

SSp!I.lJ.. KOTOpHi onpe,neMeTCH.K8K .( ( :J.. - .AP,Jr nJ--t • HOpr.mPOBaH HS 

ol... Noll.( B To~e ",1..,. - ~ l.. TaK 'ITO MH HMeeM 

0(. t )-:1..01... MO~ (all'-fS) "" 0<"'5 (.1. - ~;;.sIlII. (';';,U<,It,,) , (2.10) 

r,ne nfl.. Bll'I:HCJIHeTCH B M5 -exeMS HS TpexneTJleBOM ypoBHe BMon 

.no "\IJIeHa nop!l.lJ.K8 0 (EO) • O6pa.!I!.WI (2. IO) no OTHomeHmO K ..( ItS 

PI no,nCT8MM ero B (2.9). MH rro.n:y1l8eM BHpwteHHe,ll,llJ'I If' - q,yH.KQl!lH 
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y.'(..L) = ; N{./;.)\ 4 tV (~~r... [-:J.N+ (;~ r(3)-1fiWJ(Jt;)~ 
..... [( 6;:85 -t 6::00 ~(!)-3:tDD ?(.S)JN

_ (-_ ISS2.. _ ~~1'(.3) ... ~ {(5')) N'... 
!I..1 .3 ol... 5' J:

l ... (1~8- 4;'~(3»)N 
03 3 

] (.~Jr) + O(..J. J. (2.II) 


ITPR N = I BHP8Jlt9HH9 (2.!I) npPI06peTaeT BH.Jt 


\f (c<):. fctrrt-... ~ (:t,~J'... ( ;~ W~) - ~02)(<f;f 1" 


+ ("!JH~31 .... ~ -"(3' _ '10880 ;&'(S')\(o<..\!"~At2 12)

864 :3 1 '.) 3 ~ 'J -4.".) "'h' 

IIPR N = I E N =2.3 TP.6XneTJle13Oe BHpa.1lteHHe Mli (2. II) 
COB~aeT C pesYJl:&TaTaMH /18/ H 7I9~ rrQJlYqeHHHMM paRee. 

3. 06cygeH!le 

~ RpaTRoro rrpe.n:aspHTM:&HOro o6cy~eHHH 60Jlee y,n06HO HCITOJll'>

SOBaT:& CJIe,Ityl(JllHl 'lRCJIeHHHi BH.D; peSYJl:&TSTOB (2.6), (2.8) H (2.II) 
npPI N = I: 

j3HS(oI.):C O.OB33(J)~O,062.!i(it-o,02.69(~/+ f,ZfV...S(tr/;"
'(3.1) 

f; (~)"" O.3333(~).O,~(t)~O,o~p,{jfrJ!S,~OD(~) ~ 
(3.2) 

't' (ol) "" O,O!33 (ft):" 0, 06Z5"(:1.,.o,olz~(i:J~ 1,IHU (:)~ 
(3.3 

OTM9THM OTHOCHTM:&HO 60Jll'>WHe 'lRCJleHHHe SSaqeHRH Bcex '1eTHpexneTJleBI:lX 

KO~mreHToB. O~aKO CJle.n;yeT nO.D;'lepKHYTb. qTO rpy6aA KpHTepHil. npH

MSHHMOCTlIt J.lfJJtOB TB AJISI IlliCJIeHHIiX OuaSOR Id " ...r($J~ IJ. ~ r.ne .a tL 

) 
n- :It KO~eHT TB B p8MOJlt9Hl'IH no (~) • HapyrnaeTCH I1PH .nOCTa-

TOqHO 60JI:&.IlIlIX SHalleHHJ1X KOHCTaHTH CMSH. OTRlJIH 3HaqeHHRl.m .IlIIJl.J'ilOTM 

0,07, 0.02 lit 0.09 COOTBeTCTBeHHO,ll,llJ'I (3.I). (3.2) H (3.3). HanoMHHM 

B CMSK C (lTllMl'1 IlliCJIBMliI SHalleHHH nOCTOmiHOa TOHKOa CTPYRTYPH ""*'.., 
=I/I37 .A:. 0.0073 E 6erYIllef!: KOHCTaHTli MeRTpoCJla6oil. MO,nMH SU(.I.),<,U{I} 
B TOqKe Bo.n::&moro 06'he.ImHeHHH ",(M...} !:o- -fha 1'0: 0, O:l.S. APyroA Kpue
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pd, a HMBHHO HepaBeHOTBO 0<' If'L09<.$h., HapymaeTCJI npR SHallH-

TeJILHO 60JIl>Il1KX 3HS'IeH1!l.fIX 01.. -,.,.. 1,9. TaIGJM 06pa30M. HaR CJ!e.ll:Y
eT liIS 060HX KpHTepEeB. npR ~OOTaTO-.mo 60JIl>Il1KX ..,( BHpa.lItemtll 

(3.1)-(3.3) He MOrYT 6HTL HOnOJIL30BaHH ~ KQXHtfeCTBeHHHX O~HOR. 

STo YTBe~eHEe HBXHeTCJI ~OOTaTOl{HO TPHBRanbHHM ~OM H3-sa 

aOHMnTOT~eOKOi npHpo~ OOOTBeTOT~ paalO&e~. ACHNITToTH'leo-
Ime OJ:(eHIW ~ an. npH 60JIl>Il1KX n /7-9 npe~OHa3HBalQ'l' SH8

KOnepeMeaHOe nOBe~eHHe ~ J3 ' [:"" H \} - q,yH.KI.l;d. STo 
npe~OHa3aHHe RalleTCJI BepHHM ~ (3.1) H (3.2), HO 3HaKOnepeMeHHWl 

npzpo~a npH 60JIl>Il1KX n. ~ \f' - q,yHRIJ;Im He npoHBXHeTQ.It B 

(3.3) Ha tfeTlipexneTJIeBOM ypoBHe. IIOOJIemmJi <PaRT O!!pe~eJIeHliO rOBopHT 

HaM 0 TOM,~O K03~~eHTH (3.3) e~e He HaxOAffTO~ B aOHM!!TOTH'leCKOM 

pellWMe. ~MeTEM Taae, 'ITO Blipa.lltemtll (3.2) H (3.3) He EMeJDT HYJIel 

npH MaJIHX nOJIOllRTeJILHHX ...<"'- 0,03, r~e nPHMeHHMOOTL TB jj:BJfJIeT-

CJI MeHee npo6JIe~THl{HoA. 

B Sa.KJl1011eHlle 3TOro pa3.neJIa no.I(t{epKHeM e~e o~ ~pKO BHpa.lIteH

HYlO 0006eHHOOTL aOHMnTOTH'IeOKoro nOBe~emtll KO~l:(iIeHTOB F.. H '/-' 
q,yHKUKA. KaK 6HJIO nOJIYlleHo B /6.7/, XOT~ 0 HeROTOpHMH HeOnpe~eJIeH-
HOOTJl:M.fd, KO~l:(iIeHTIi F1 EMelOT fL ~ POOT, B TO BpeMII KaR 

RO~l:(iIeHTH If' paCTYT B COOTBeTCTBRH 0 ..;rLi. 3aKOH~81 00 CTe

neHHHMH uonpaBKaMII nOpH.1(Ka 0 ( ,1) B 060HX OJIY'IMX. IIpHpo~a 
nOOJIe~eit \Jhi OL\eHIm, KaR Ka&eTCJI, o6':b~oaa:eTC~ CORpameHEJl:M.fd 

Mez.n;y B1U!artaMH ~arpaMM C ,Paalllt'DWM llHOJIOM ~.PMHOHHllX QB:1U!OB. STOT 

<PaRT .neAOTBHTeJILHO Ha~aJIC~ HS tfeTlipexneTJIeBOM ypoBHe (OM. Blipa

&eHlle (2.II». 

EoJIee BeCOMlie apryMeHTH 0 TOl{HOM aCHMnTOTR'leCKOM nOBe.neHHH pac

CMOTpeHHllX q,yHKlI;Hit MOrYT 6liTL nQJIYtfeHH JIlflI1'b nOOJIe nepeoYMMHpo:saJU1fl 

'leTHpexneTJIeBHX peSYJILTaTOB TB, HanpEMep 'nPH noMO~ MeTO.nOB/5/. MIl 
c06HpaeMCJI paOOMOTpeTL 3Tl1t BonpoOH B ~aJILHelmeM. 

MIl 	 6JIaro.napm.t B.A. MaTBeeBY, B.A. Me~e~BY • .!l.B. IlIIIIpKOBY J4 

A.H. TaBXeJIH,1(Se ss nooTo.fIliHYlO nO.IJ.ll.6p.11tKY. HaM XOTeJIOOL 61i Blipa

3HTL HanJ,y npz3HaTeJILHOOTL M. EelKepy, K.r. 'ieTHPKHHY. H.~. D1r!i3

6ypry. H.B. KpaCHEKOBY. Il.A. Ky61il1lHHY, O.B. TapaooBY J4 ~.B. TKa'ie-

BY sa OTlIMYJIHpyDllJlfe .nHOK;YCCRH Ha pa3JIlfClHbIX OTa,1(KIIX pa60TH. HaM ITpJUiT

HO ITo6JIaro~apBTL .!l.Il. Eapmma. A.B. CH.D;oPOBa H O.B. CeJ.ll)I'HHa ,S8 06

o~eHlle pa3Jl}ll{HHX BonpooOB, CM3aHHHX 0 pa60Toi BIi'lHCJIBTeJILHOro 

neHTpa OHffif. 
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TEMATHqECKHE KATErOPHH llYBRHKAUHA 

OBnE~HHEHHOrO HHCTHTYTA fl~EPHYX 

HCCRE~OBAHHA 

Hu,neKc TeMaTHKa 

1. 3Kcnep~MeHTaflbHaR ~~3~Ka BWCOK~X 3Hepr~~ 

2, TeopeT~4eCKaR ~~3~Ka BWCOK~X 3Hepr~~ 

3. 3KCnep~MeHTaflbHaR He~TpOHHaR ~~3~Ka 

4. TeopeT~4ecKaR ~~3~Ka H~3K~x 3Hepr~~ 

5. MaTeMaT~Ka 

6. RAepHaR cneKTpocKon~R ~ paA~OX~M~R 

7, ~~3~Ka TR~eflWX MOHOB 

8. Kp~oreH~Ka 
~ .. 
;J • .I \..1'\.VIJYI I ICO,IIn 

10. AaToMaT~3a~~R o6pa6oTK~ 3Kcnep~MeHTanbHWX 
AaHHWX 

11. Bw4~cn~TenbHaR MaTeMaT~Ka ~ 7exH~Ka 

12. X~M~R 

13. TexH~Ka ~~3~4ecKoro 3Kcnep~MeHTa 

14. HccneAOBaH~R TaepAWX Ten ~ ~~AKOCTe~ 
RAePHWM~ MeTOAaM~ 

15. 3Kcnep~MeHTanbHaR ~~3~Ka RAePHWX peaK~~~ 
np~ HH3KHX 3Hepr~RX 

16. Ao3HMeTp~R H ~~3HKa 3a~HTW 

17. TeopHR KOHAeHCHpOBaHHOro COCTORHHR 

18. Hcnonb30BaH~e pe3yflbTaToa H MeTOAOB 
~YHAaMeHTaflbHWX ~H3H4eCK~X ~CCfleAOBaH~~ 
B CMe~HWX o6naCTRX HayKH ~ TeXHHKH 

19, 6H~~3~Ka 
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ropHWHHH c.r., KaTaeB A.n., llapHH C.A. 
AHanHTHqecKHH qeTMPexrreTneBOH pegynbTaT 
AITH ~-~yHK~HH B K3~ B cxeMax MS H MOM 

PZ-87-185 

AHanHTHqecKH BbiqHcneHhl qeTbipexrreTneBbie rrorrpaBKH K 
peHopMrpyrrrrOBblM ~-~yH~HHM K3~ B CXeMaX MHHHManbHhiX Bbi
qHTaHHH H. HMITynbCHbiX Bhl~TaHHH ( ~ MS H 1/J-~yHK~HH) , a TaK
~e K CXeMHO-He3aBHCHMOMY BKnagy B 3TH ~YHK~HH AHarpaMM 
c OAH~epMHoHHhiM ~HKnOM (F 1 -~yHK~HH). KpaTKO o6cy~aeTCH 
acHMITTOTHqecKHH xapaKTep rroBegeHHH rronyqeHHbiX PHAOB 
TeOpHH B03My~eHHH. 

Pa6oTa BbiiTOnHeHa B lla6opaTOPHH TeopeTHqecKOH ~H3HKH 
OIDUI. 
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Analytical Four-Loop Result for ~-Function 
in QED in MS and MOM Schemes 

Four-loop corrections to the renormalization group 
QED ~-functions in the minimal and momentum subtraction 
schemes (~MS and ¢-functions) and the scheme-indepen
dent one-fermion-circle contribution to these functions 
(F 1 - function) are analytically calculated. The obtai
ned results are briefly discussed. 
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