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I. Bmegenve

B oTCyTCTBHe TOYHHX METOZOB TeODHA BosMmyuwleHm#t (TB) ocTaeTcA of-
HUM M3 OCHOBHHX BHYKGJATEJHHHX MHCTDYMEHTOB B KBAHTOBOR TeOpmM MOJA.
OmHaxo Jpaxe B pamkax TB aHamMTHYECRoe BHUMcNeHme fyHkimit Tpmua (8T),
3aBUCAIMKX OT GOVIBIOIO YMCIa BHOUHWX NapaMeTpoB, COINDAXEHO CO 3HAYN-
TEJIPHHMI TeXHUYECKHMH TPYZHOCTAMA. IJTO IeJjiaeT BechMa NOJIe3HHMHA pas-
JIFIHHe ACHMITOTHYECKHe ollepaTopHHe pasiyomeHua (AOP), Tak®e, kak pas-
JGReHUA %Lcoua IIA TMPOX3BEeIeHMHR coc'ram-x?( OIePaTopOB HA MAIHX pac-
CTOAHAAX » DasJIOReH®A Mo Sojinioft MAcCCe 2/ ® pAn mpyrux. Ho, xo-
HEUHO Xe, COIBIEHCTBO NpwiokeHu# AOP HeNlepTypOaTHBEHE, IOCKOJABKY
CTPYXTYDPaA TAKHX pasJoXeHwWH 'ynodﬂa I yderta a@e’mon, CBA3GHHHX C
BHXOIOM 34 pamey TB.Tawolff yueT OOCHYHO NeNa6TCA IyTeM BBENGHHA (eHO--
MEHOJOrMY6CKEX MATDHTHHX VIGMSHTOB ONISPAaTOPOB,IDH 3TOM Kos(fHUHeHT-
Hee fymwmau (KP) pasnoxemmit BHUMCISNTCA B pamrax TB 3,4/ .

Kar Xxopomo ¥M3BeCTHO, Hauooyee yNOCHO# HA CeromHAuHMR NeHb BEUNC~
JATEJEHOR cxeMoit sBifercA cXema mnmma?h BHYrraHuit (MK-cxema) 5 »
OCHOBAHHAA Ha pa3MepHOi peryssph3armu 6 . B YaCTHOCTH, HEIABHO B
pamKrax ‘sTolt cXeMH CHI DasBUT O4YeHD 3ffexTESHHE aNropUTM BHUUGIEHWS
HMITWIBCEHX Ge3MACCOBHX RHTEIDAIOB IponaraTopkoro ruma ( P —EHTOI-
PAJIOB) IO TpeX NeTeJb BKRINYATONEBHO, YTO NO3BONAET BNYHGIATH YeTHPEX—
NOTJAEBHE NPROMEEHAR DPSHODMIDYIIIO g’; ~ QYHKIMA ¥ QHOMAIBHKX
pasMepHoOCTe#! COCTABHHX onepa'ropon/ 7 . OmHaxo BIA TOIO, YTOCH Np¥MEe-
HUTD DeHODMI'DYImOBHe MeTOEH K AOP, HeolXoruwmo yMeTh BHYMCNATE HD Ta-
KMX pasjioxeHmit, B OCHUHHX cXeMax Tuma 0787 BHYHTAHMA B TOYKe /8 Gop-
MyJIHR I8 KO HOCTATOYHO XOPORO H3BEeCTHH 9 » ONHAKO IIPAKTHYGCHM OHN
HOYINOCHH yxe IJIA IBYXNEeTEeBHX pAcYeTOB. JO HONABHHX NOP. CUTYAIWA IVIA
MB-cxeMH GHIA HPOTHBONONOXHOM: XOTA TOXHHMKA BHUYNCHOHHH 3816CH Iopasmo
Gonee sdPerTHBHA, }ﬂodﬂe GopMmysn mIs KO B osToft cxeme Swim HalueHN
He TaK JaBHO 10,1 . HanpmMep, B ciydae pasloxeHER Ha MAIHX paccTo-
AHMAX IBYX COCTABHHX oneparopoB KO MOT'YT OHTEH BHDAXEHH 4Yepes p ~mi-~
TEerpand 11/ .

AITOpUT™M pado'ru/ 11/ yEOOeH IIA HPAKTHISCKHX Lexel (cu./ 12/ ) =,
KaK OLJIO OTMOYSHO B , MOXeT OKTH, B IDHHDENG, O0COGUEH. HA IpyTHe
ACP B eB oBoft odnacTE. B HacTosme#! padoTe MH CAGRYyeM NpOrpamMe, Ha—
MeYeHHO B I , H TNPOBOITHM 8TO0 OCGOCmEHHE IS CAYYaeB DASIORSHUA MyIb-—
TRIOKANIBHHX ON@PATOPOB H& MANHX PACCTOSHEAX,

2. ALTODATM
CHavyanra MH OGCYIMM HECKONBLRO OCHOBHHX Rpe#f, JexamuX B OCHOBS Ha-
mero Noxxora K onpsueden#m KO pasivTHMX QCHMITOTHYOCKYX DasoxeHxh.
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Bo Bcex CIydYasxX HauwMy OTIPABHHME TOYKAMA OyxyT: (a) Haudoumee oG-
maa fopma pasjoxeHus ¥ (6) omHo csoficTBo KO B MB-cXeme, a MMEHHO,

UX SHATMTHYHOCTE IO MaXHM (JMKCMPOBAHHHM) mapameTpam (cM. HEXe).
DTOTO OKASHBAETGCA HOCTATOUHO IJIA HAXOKIEHNA ABHHX (ODMYN, BHpaKAD-
umx KO 4depes QI 3aBUCANME TONLKO OT GONBNEX (&CHMITOTHYECKHX, CTpe-
MAMMXCA K GE€CKOHeYHOCTH) IepeMeHHHX. B HamM DejM He BXOIMT OGCYXIe—
HHe TOro, cymwecTsyeT Ju AOP B Takoit fopMe Wi KOHEUHH B NipeneJie
CHATHA peryiaspu3aupy KO u onepaTopH, BXoisamue B Hero., OTMETHM TOIb-
7%3 7’1‘0 BCE STH NPOGJEMH MOTYT OHTH DElieHH C IOMOWBR IOEXOL& pacoT

(cM. TaKme 10/g cIydae pasNOXeHER HA MajHX DACCTOSHEAX). Ilpen-

JaraeMuit arropdaT™M OGXOFAT BCe YCNOXHEHHWs, CBA3aHHHE C STHME BoIpoca-
ME, 1 pelaeT 3anavyy BumedeHmA KO (xoropad HamGoXee CYMEOTBEHHA WL
OpAKTHYECKEX 1jeXelt), caMuM IDOCTHM E BJETaHTHHM cHocodoM. bBonee.
Toro, opMyad, HaltmeHHHe TaKuM 00pasoM, OKASHBANTCA QYEHb YHOOHHMH
¢ BHUMCJMTENBHOH TOUKE 3pEHVA. .

PaccMoTpuM | - NpoMsBeneHHe HEKOTODHX JOKATBHHX OIllepATOPOB
A,B,C, +.. . IIyOTH MM HHTEpECYeMcS NMOBSIEHMEM TAKOTO OCLEKTa B €B-
RIMIOBO# OGI&CTH, IMe HeKOTOPHE MMIYJABCH /WM MACCH CTPEMATCS. K
GeCKOHEYHOCTH, & OCTAaJbHHE HapaMeTpH (WKCHpoBaHH, [IycTh MH 3HaeM,
yTo B paccMaTpuBaeMolt odnact: npoumssemerme T (ABC...) MoXeT OWTBH
IpenCTABIEHO ACHMITOTHYECKHM OllePATODHHM DANOM BHIA:

T(ABC.)=2.C,0.+ 2, (. T(0.0.)+ ...

(2.1)
3necs {On} ~ TIOJHHH HAGODP COCTABHHX JIOKANBHHX ONEPATOPOB ,
Cn, Cidn 7 T.m. - KO. MHmekcH n, M, ... COOTBETCTBYOT

CITUHY, TBUCTY, M3OCIMHY M ZpDYTHM KBAHTOBHM YKCJIaM oIepaTopoB. Kax
IpaBWwIo, B NpaBoft YacTH DA3JIOESHWE BOSHMKAET TONBKO KOHEUHOE YMCJO
CyMM TIO JIOKANBHHM, GCHIOKAQJIBHHM ... , K - JIOKAIGHHM OIepaTopaM.-
OnepaTopH 3&4BHCAT TONBKO OT MAJHX (T.e. (MKCHPOBAHHHX) IAapamMeTpoB.
Bonee TOro, B JocTarouRo odmef#t curyaium B MB —~ cXeMe OHM comepxar
BCO HEAQHAJIMTHYHOCTH IO TAKMM IEepeMeHHHM, Tak YTo KO oKx43HWBapTCAd aHa-
JATAYeCKUME JYHKIMAME MAJHX pa3MepHHX NapaMmeTpo I0. . 9TO mocyien-
Hee CEBOHCTBO, CBOHCTBO AQHAIMTHMIHOCTH IO MAIHM IepeMeHHHM, OKa3HBaeT-
CA OYeHb BAXHHM IJIA Hamero Merola. (JIenXoBaTeNBHO, MH OyneM MCHOIb—
80BaTh pasMepHyn peIryasdpusalym X MB—cxeMy, B ROTOpPOH# OHO BHIIOJHAET-—
CHe '

g onpeReNeKHOCTH 0yneM NOJNB30BATHCA NpelcTaBIeHueM OT' 1
.COCTaBHHX OIepaTopoB 4epe3 (YHKIMOHATBHHE MHTeI'DATH, B YACTHOCTH,
IpOM3BON S gyukmworan (@) @yxrmmit T'pmHa cocTaBHOTO ONepaTopa Ax)
3amICHBAETCS B BUNE:

TaN= _Zi’TJ) SJTA(JO e , 2.2

TIe S(T) - 370 meilcTBHE TeOpMH, J  -mcrowwnk noms ¢
(oHO MomeT OHTD (O3OHHHM WIM PepvuoHHEM), 2 (J) ecTs P mia IT,
NOpoRIeHHN! neficTeueM S (Y) . B Tepvmnax II@ pasinoxenue (2.I)
MOXET OHTEL INepPelmCaHO TaK:

i Sy +i (o0 foo dx

Troe, D=2 CaTo N+ 2 CunTo0, D o,

(2.3)

The OOymeHH BCe apTyMeHTH I[P, Kpome J . Hama uenp - Haltty dop-
MyJIH I Cn s+ Cuwm ® T.0., OpM JONOBYME, 9YTO M3BECTHA HOp—
M2 pa3jIOXeHUSA ¥ BHIIOQJHACTCA CBOMCTBO aHANATHIHOCTH KO, KoHeyHo, B
KaKIOM KOHKDETHOM cIydae BHE 9Tmx GOpPMyJ 3aBMCHT OT BHOOpA T'%c._.
¥ OT NPMPONH ACHMITOTHYECHMX NApaMeTpoB. TeM He MeHee, OHM MOIYT
OHTH HallIeHH ¢ NOMOWBK ANropUTMA, COCTABHHE YaCTM KOTOPOIO BcCerza
oMM ¥ Te %xe, (OmameM ero.

PaccMoTpHM Gosiee NETANBHO, KAK DpasjoxeHMe (2,3) BHIOM3MEHAET
IMarpaMMH, Iamiye BKIA&N B JeByo 4acth (2.3). Bo-mepBHX, BBeleM Oll-
penefienue. HasoBeM IWATpDaMMYy acCHMITOTHYECKH Hempueomumoft (AH), ecuu
OHA He MOEeT CHTPH paslie]leHa Ha B8 HeCBA3BHHHX KyCKAa YIaIeHHeM oI-
HOlt m3 JimHMil, HeCYWHX TONBKO (MKCHPOBaHHHe (M&JIHE) HMITYJIbCH X Mac-
CH (HO, BO3BMOXHO, TaKOe Da3leJieHMe MOXEeT OHTh OCYUeCTRIGHO IIpH yha—
JICHVM JMHPH ¢ COJBUEM MMIYJILCOM H/Wm macco#t). HeTpymHO yBHEETS,
YTO KARNas IMarpaMve, namnad BKIAN B 'TI‘M_,, B MMIYJIBCHOM IIPOCT-
paHCcTBe, COCTOHT M3 HOCKONBKAX AH-GJIOKOB, COOIMHEHHHX IPYT C APYyIOM
TOJILKO TIOCPEICTBOM JREHMY C MauHMm llapameTpamit. Taxum 06pasoM, MH
uMeeM cJleIynuyn KapTHHY:

BCA IMarpaMva MOxeT ONTH NpeIcTaB/IeHA IpeBecHHM rpadoM, BCe JIMHMM
Ro'roporo HeCyT MajiHe MMIYJBCH ¥ MACCH, & 3fdeKTHRHHMA BepIMHAMA TB—
Jsores AH-Groku, B cBobn odepenb, Kaxmuit AH-GXoK MOEET OHTH Ipel-
cTanleH IpeBecHHM TpajoM, ComepxamuM TOJBKO ACHMITOTHYECKHE JIUHUM
(T.e. HecyuMe aCHMITOTHYECKAE MMIYJBCH M/ MACCH), ¥ BepPIMHH KOTO—
pOro 6CTH OCHYHHE OXHOYACTHUHO-HenpuBommmue ({4 H) dnoku, B Ha-
lieM pAcCMOTDEHME UoHATHe AH-GJIOKA OYeHR 6CTECTBEHHO, IIOCKOJBKY Ta-
Kme OJIOKH COBEpHEHHO HeSARMCUMH II0 OTHOmMEHMD K HpOUBLype acHMITOTH—
YeCKOT'O Da3JIOReKRA. JefCTBATENRHO, BCA IMATDAMMA €CTDH INIPOCTO TIPOM3—
Beniekme AH-GJIOKOB, B KaxmHit B8 HEX MOXeT OHTE pasjloXeH B DAN OTIEeNb—



HO OT oc'ra.nmmcx). TaxeM odpasoM, MMeeT CMHGI Ha4YaTh ¢ M3y4YeHud pas-
Joxesma AH-KoMITOHeHT. YTOOH BHISVHMTEH AH KOMIIOHEHTY '-\‘M,Q_,.) "Hy&HO
BHYECTh ¥8 Thec... BCE AMATDAMMH, KOTODHE COCTOAT, N0 KpaiHeil me-
pe, ¥S IBYX AH-GnokoB. BHACHMM, KaK TaKafd BHIMCIMTEJBHAR npolexypa
HBMEHAeT CTPYKTYpY NpaBoit YacTu pasiomerms (2.3).

Jjig MPOCTOTH MH DACCMOTPHM 3TeCh crydait 6e3 TaReNHX YacTHI.
W3MeHeHUSA, KOTOPHS HEOOXONIMO BHECTH, YTOOH BKANMUTD ¥X B paccMoTpe-
HUS, MEHMMAIBHH .

ByneM BMYETATH BCe ACHMITOTHYECKM MPUBOIMMHE IMATDaMMH B HEC—
KOJIBKO HTaINOB,¥ NOCHE KAKIOTO BTana CygeM BHACHATEH, YTO IIPH STOM
MeHAeTcR B mpapoft yactu (2.3). [lepsuit war COCTOMT B yAAISHMM BCEX
IHarpaMM, cojepmalux, mo KpafiHeX mepe, OIMH BH-Gaxok Ces BepmHH, CO0T-
BeTCTBynpEX omneparopaM A,B,C, ... . OmHA TaKkad ImarpamMva 300 paKe-
Ha Ha puc. Ia), Iie AH-GIOK (e3 onepaTopoB IIOKA3aH HIUXE [yHKTHpHOR
JMHIM., OTH GNOKM He COIepxaT acCHMITOTHYECKAX IepPeMeHHHX I IIOTOMy He
urpanT HMKakod posd B $opMEPOBAHHH KP. Oxu japT BKIAL ToabKo B I
onepaTopoB. MH moxeM yOpaTh MX Ge8 H3MEHOHHA K®, ¥ 2TO MOXET OHTH
CIeJIaHO C HOMOWBW [Ipeodpasopannd JexaHnpa 1o ACTOZMKY ), He-
cyweMy $MKCHpOBaHHHE NapamMeTpH:

L. T . .=0T(9) ,

I-® (2.4)

rme ¢ - RIaccuyeckoe mose. locie aToro [P JIOKAIBHHX OHEPATOPOB

B mpapo#t actu (2.3) Gymyr cogmepkars Toqpko  AWH - muarpama.
Tettorsurensuo, Ly, 4(To (M) =15, ()= [T, J™". Cremywoum#t mar cocrour ‘B
VIaIeHEE IUaTpaMM, KOTODHe MOIYT CHTH NpefiCTABNGHH B BHIE IBYX AH=
GIOKOB, KAXNH{t E3 KOTODHX COIEDEVT BEpUIHH, COOTBETCTBYKIUZE ONepaTo-
paM A,B, C, ... [Ipmmep Takoit mrarpaMvi NpHBEIEeH Ha DHC. 16, THe Mpo-
[araTop, TepeceYeHHH OyHKTHpHOY Jurmelt, HeceT MaJHit mvIyasc. Byoy-
9u pasjoReHHOM B DAN, TAKad IEarpamMa  He JaeT BXIana B [I® JIOKEJIBHHX
omepaTopoB (a oiemoBATENbHO, H B Cn ). Bolee TOTO, BRIAUH OT
IMarpaMy TAKOTO THNA B [0 GWIOKAIBHHX ONEPaTOpOB HAXONATCA BO BIAMNMO-
OJIOBHAUHOM GOOTBETCTBEM C OFHOUACTEYHO-NDMEOJMMHMI KOMIOHSHTAMH,
ocTABIIMHCA B lo,0,. (I) nocne npmveHeHEA (2.4). Takum odpaszom,
oNycKasd Tarue JUATDAMMH, MH OCTABEM B IPAaBO# IACTH (2.3) mompro 1UH
-KoMIIOHeHTY IID To.\om . Ocozuauum JseliHoe mpeodpasoparmue, yua-
Iaonee BTOT THI SCUMITOTHYECKHR MPMBONUMHX IHATrDaMM, Hepes ¥ . Tor-
Ja MH ¥MeeM:

x)BnecB SCThH auaiorma ¢ RA. —ouepammel, Ine KaxuHit {4H - cxox
TaKeEe NOPEHODMEDYSTCH HO3ABHCEMO OT NPYITX.

bJ

L3—’¢‘TM’>C'--(])E Rsc‘...(q%:% Cnl E)n +Z C,‘m r; o t...

(2.5)

Lm ]:b(‘..(q)) =é‘C". r‘;'~+écnm‘: I—'oho,,]m“ L.

Yxe Ha BTOoik cramum MH MOXKEM 3aKIIOIUTH, YTO KO Cnm He He3aBUCH-
MH, B camoM Ieje, BHUMTAA COOTHolleHze (2.5) OOHO M3 APYIOTO, NONY-
vaeM:

(1 ~Lfa‘)L3a¢v|;sc.f]) = ;mcn:q' ( r;ho.f [ ro,‘om]“m) +

" (2.6)

JeBasd 4acTh 9TOI'0 COOTHOUWEHNA ARNACTCA NPOU3BEIEHUWEM IBYX M doyee
AH -~ GyioKOB. LWIOKANBHHE WieH cHpaBa o0pasyeTcs U3 DasJoXeHMA TeX
IMarpamMM, KOTOpHe MOI'YT COHTH paciielieHH Ha nBa AH-Gioka, npuduem Cm.‘
BHpaXanNTCA Yepe3 Npou3BeleHue KO mepem JIOKAJIBHHMA ONepaTOpaAMH, BO3-
HEKQKIMMY B DalVIOXEHUM KAXNOI0 M3 5TUX AH-GJIOKOB.

KapruHa, BHABIEHHAs HA 2TO{ cTammi, -0CTaeTCA HEeU3MEHHOH mocie
DalbHeilimX wWarcB, Nocie yIaleHMA IuMarpaMM, COCTOSIUMX M3 TpeX, YeTH-
pg}){ g\ dojtee AH~GJIOKOB ¢ OllepaTOpPHHMM BeplMHaMW, Hanpumep, BeawymHA
'L Ly Tage... He CONEPXMT IMAIDAMM, COCTOMUMX M3 TpeX M
IByX. AH-GJIOKOB, M B €€ pPa3NOXEHUR MDPUCYTCTBYRT TONBKO {UH  KoM—
[IOHEHTH JOKANBHHX, CWIOKAIBHHX M TPWIOKAJBLHHX OllepaTopoB. bojiee
T0T0, KO NIpH TPWIOKATBHOM OllepaTope MOTYT OHTH BHpaxeHH 4Yepe3 KO
IpY JIOK&JIBHHX OllepaTopax, BOSHMKAKIMX B Da3JIOXKESHUAX COCTARLAMMIEX
AH-GioxoB. TakuM 0Gpa3oM, MH MOXeM 3aKINYUTH, YTO BeJMUMHA
[TABQ.,.(J)] AR , O0pasymmasgcs Ioce BHYMTAHMA BCEX ACHMITOTHYECKH IIpH-
BOXMMHX TIpadoB, (1) ~ ComepXUT B CBOEM DA3IOXEHMM TOIBKO 1UH
~KOMIIOHEHTH [I® omepaTopOB; (i) - Ko sTOTO pasJIoOReHUA Te Xe, 4TO M
B (2.3); (iL1) — Bce K mepen MyJIbTWIOKANLHHMA ONEPATODAMA MO-
TYyT OHTH BHpaXEeHH 4Yepe3 NpOM3BENeHUsT KO Ipd JIOKAIBHHX WieHax B pas-—
JIOXEHHAX HEKOTOPHX AH-KOMIIOHEHT Tasc... (3) . Taxme AH-KOM-
[IOHEHTH €CTh He 4YTO uHoe, KAk AH-uacTi T - npomssenenuit, coc-
TaBIEHHHX 1‘13 pasvm4HKX onepaTopoB K3 Hacopa A,B,C, ... . Orcoua MO®-
HO cHeJaTh clenymumft BuBom. YrooH HaltTm KO pasmomeHma (2.3), HeOOXO0-
IMMO YMeTh ONpEeNeJATh TONBKO KO NpH JOKAIBHHX WIeHAX B DPA3IOReHUAX

T -mpousBemenuit, 06pa3OBAHHHX BCEMM BOSMOXHHMIA HadopaMi ole-




patopoB A, B, C, ... . B 9TOM CMHCJNE eJMHCTBeHHHMHA (yHIaMeHTaJBHHMHA
o6beKTavi, TOMIeRSUMMI BHUMCIEHND, SABIANTCA KO IpH JOKAIBHHX olepa—
Topax B pasjuuHHX AQOP. Tak 4TO B IasibHejimeM MH CyneM 3&HUMATBCH OI-
peresieHMeM ¥MEHHO WX, 1 Haweft OoTHpaBHOil TO4KO# CyueT pasjoXeHEe

H lu
[T}\EC }A Z-C T +Z~C“m . e (2.7)

Hanomuum 7&(9, pas, 4T0 KO SaBHCAT OT MAJHX MMIYJHCOB ¥ MACC aHAIUTHYEC—
K
Telleps MH TOTOBH TIPOJEMOHCTPHpDOBaTh IPOCTO TpuUeM , NOSBOJLAKUMIL
pynemuts  C,. ®3 (2.7). PaccMoTpuM I 9TO# LM CHCTEMy "IPOEKTOpoB"
{ B.y ", oramaniyn CBOACTBOM

®
bo (Fe) = Bnx (2.8)

roe MeTka "B" osHayaeT, YTO paccMmaTpuBaeTea "Trojad", HelepeHOpPMADOBAH-
Hafg BOJWYMHA, & dny €CTH cUMBON KpoHexepa. Takad cHCTeMa MokeT OHTB
CKOHCTpPYNpOBaHa CIeXyniuM 06pa3oM.

Kaxmuit 110 Fo,\ CONEpHNT B DaszJORSHNMM IO P XpeBeCHHH!
wieH
(){\et
[5.(P)= SEFHRDAR- W (pd,my e, (2.9)
“+lee
rme ¢ On - HeKoTODHIt mouuHOM mo mMysBcaMm Pl

» MaccaM ., Bcerza MOXHO BHOpAThH cHcTeMy IufiepeHLMANBHHX Olle—
paropos Dy (G5 ,q,ﬂ , TOIMHOMIAIBHEX 1O NPOB3BONHHM ¥ AYAIBHHX Ha-
Gopy MOJMHOMOB iO,f”“_S , TAK 4TO

D 7<bm> O

F"»m)! = dnn . (2.10)
p=m=o

3arem onpenemnvr "MATPHYHHE SISMEHTH":

<o\f‘ SATAERNEE- TN I CAN

(2.1I)

xo'ropue BHeNM0T B3 [Id FO»\ (q’)
Tenmeps HAGOp NPOEKRTOPOB {Ph's

oI', mMenluyo XpeBecHHR BKIam.
MOEET COHTh BHODPAH B flopme

R = DCSLE) <l Loy, L, (2.12)

YGemmmesi, YTO TaKk OnNpellesieHHAA CHCTeMa odjganaeT cBoiicTeoM (2.8). Ilpu-
meHaz Do K F'O[: , MH IIOJy4YaeM (e3MACCOBHE BaKyyMHHE (T.e.
C HyJeBHMH BHEUHWM) MMIyJIhCaMH) IMATPAMMH. ECIM Takasd Iuarpamva co-
IepIuT XOTHA OH ONHO MHTeTpMpOBaH#e, TO OHA pam{? H{JID COTJII&CHO XOpo-
o M3BeCTHOMY cBOficTBY pasmepHOft peryadApH3alEM

(Plviao, wr-m
(2.13)

rie D=4-2¢ -~ pasMepHOCTH MIPOCTPaHCTBA-BDEMEHM B pa3MepHO# pe-~
Tyaspusaimm. TakaM odpasoM, mooie geitcTeas Pn BHKWBANT TOJNBKO
IpepecHHe WIEHH M MH MMEeM:

P.[ Ty (im0 1 = Dy O

tiee
1 S .
lpimmno ™ O%n

14H
BosBpamach K (2.7), 3ameuaeM, 4TO [ ro,.om]
¥ T.O. He HMeDT HPeBeCHHX BKIANOB, TAK 4TO IefcTBHe Pn JIOJUKHO FX
"3aHyaaTh. [JO9TOMy €CTECTBEHHO INONpOGOBATE HCIOIB3OBATH [~}  BAA
u3pnedesua L .

CywecTByeT, ORHAKO, OIHA& TPYIHOCTH, 3aKmodamuiascs B TOM, 4TO
MalHe BHeWHHWe NapaMeTpPH aMILIMTYIH Taec... BXomAT B Poh , F;)“om
2 T.X. B UpaBsoft yacTa (2.7) no-pasHoMy. HEKOTODHE MaIHe MMIYJbCH,
pxommme B Cn (aHamTHdeckn), He conepaaTcs B Cpm , TOCKOIBKY
38BMCHMOCTE OT HMX NOIVIOWAETCA OIepaTOpoM Fo,o,.. » TO e camoe
BepHo ma Ko mpx [0, 0, no oTHoweHM® K Cnym ¥ TaK 18~
nee, TeM He MeHee, J@HHA® TPYOHOCTD JIETKO OCXONHMTCA, €CAN MCHOIB30-—
BaTh CBOMACTBO AHATHTHYHOCTH. A WMEHHO, NOGAEMM K  bn » KOTODHE
3aBHCHT TONBKO OT BHEUHWX APTYMOHTOB I"on , oneparop Teftropa |,
pasxarammll  KoaQIMIMERTH C,. TO CTemeHAM MATHX IApaMETDOB,
BXO, B HuxX. Hanpmwep, e Mariit NapaMeTp ABIAETCA HMIYABCOM ¢ ,

Q=2 % %q lq=0, ¥ pacumpeHHO} cECTeMO# NPOEKTOPOB GYIYT
onepa'ropu Ry = ‘T’(ﬂ\ P.. Konewio xe, T(q (.= C.‘(q).

Yroou npEMeHETH P, K (2.7), nocremyee HeOOXONMMO Iepemy—

caTh B TepMHHAX HelepeHOPDMUDOBAHHHX BeJIHYMH,. I[lepeHopMHpoBKa I[P B 1pa-

Boft yacTH (2.7) BHIVIANMT CISLYyXUMM 0Cpa3oM:



L= Z 2 0y s

1uh 2 fuH v B
_ . 2.14
[0, =2 22 g @] + 220, To (%, @0
roe b, — HelepeHOPMIPOBAHHOE KIACCHYecKoe Iode, a Zinms
Z:,.\ ~ IIepeHOPMIPOBOHNE KOHCTAHTH, SABIAOIUECH IOIMHOMAME IO
BCEeM pasMepHHM IapaMeTpam . Tlomeranisaa oTu BHpaxeHus B (2.7)
M NpUMEHAZ n K OCGEM 6T0 YacTaM, IOAyYaeM:

Pn[TAac..A] Z_C ZKVL +Z, Ckm km "

WIH
AH. -1 _ Z_C Z v ) Z—i _
chzé Ph [TABQ._J st oy nm “rnt rx e . (29:[5)
Kak CWIO TIOKA38HO BHlle, Chm He HeSaBHCHMH, ¥ MOTYT OHTH

BHPaxeHH 9epes KP mpu JIOKAIBHHX ‘WIGHAX B DASIOREHHAX T - npomsse-
HeHuit, COEeDBAlMX MeHbllee, 4YeM B T,\Bc,_,, YKCIO oNepaTopeB. NiA
HAX TAKEe MOKHO BHIACATH ypaBHeHus Tuma (2.15). Kospjuments C,... »
BXOffAIMEe B HEX CHOBA BHPAXANTCA 4Yepe3 HeKOTOpHe KO Ipw JOKANBHHX
WieHaX ¥ TaKk jariee, Tak KAK HA KAXNOM CGIeIyDIieM WaTe paskaraemoe |~
-~NPON3BEIESHAS® COCTORT M3 BCe  MEHBUEI0  YHoJa onepaTopoB, TO IIpolie-—
Iypa OOpHBaeTCs, HOTAA MH HDAXOIMM K T - DpousBejeHEAM, DPASIO—
XEeHUA KOTOPHX COZEPEAT TOJIBKO JOKANBHHE OllepaTopH, TakkM ofpasoM,
ypaBHerue (2.I5) MORHO DRCCMERTDUBATEL KAK DeKyDPEHTHOE COOTHOMEHZE
g onpenenervi  Cpn . Hampumep, et B (2,I5) NPHCYTCTBYNT TONBLKO
JIOKANBHHe WIeHH, KAK 5TO CGIyYaeTcd HA NOGIemHeM mare PeKYPDPBHTHOH Ipo—
nenypd, TO

CK“—‘% Pn [Tmz,c-‘-] Z;v‘;

I (2.16)

7'1'0 BOCIIDONZBOLNT De3YJABTAT, NONYyYeHHH! B Hameﬁ Goyee paumeit padore
AH
OTMeTnM MHTEpoCHHE (aKT. BeawumHa P [ TA&C. —_\ COLGPENT, BO-
odlie TOBODA, MHODAKpACHNE CHHTYJIAPHOCTH, BOSHUKAKUEE IOCHEe BaHYJICHMUA
1Py w m ¥ nmposmumumecs ® mmme momocoB mo Ve - E=2-Dh .
Ch ¥s Cam A Toll. KOHOUHH OpE & — 0O  , TaK 4YTO OSTH
CHHTYJIApHOCTH (MH{paKpacHHe!) IONRHH YNAIATECA YALTPAJHONETOBHME IO--

JICAMM IIEePeHODMHAPDOBOYHHX KOHCTAHT Z,m Z.fm u T.h. Tarxum
o6pasoM, B HameM cryvae MHOpAKpacHHMe ¥ YAbTpadoseTOBHE DaCXOIUMOC—
TH OKASHBAKTCA CBA3AHHHMA,
UroOH cheyaTh 9Ty CBA3E OoJiee ACHOM, MOXKHO Bocno.usaona'rsc7

c¢BolicTBaMI R - ollepalmy, NpELIOKEHHON aBTOPAME DPEGOTH

R* - omepamms AmiIseTcH odoGmeuueM yabrTpaduoleroBot R~ omepa-
MK Ha orydait MHQpPaKPacHHX DACXORUMOCTeR M MOBBOAAET BHYECTH HX
HapAny ¢ yJapTpaduoneToBEME. VHGpaxpacHHe KOHTDYWICHH, aCCOIMMpYyeMHe
C BHUMT2OMHMZA WIGHAMA, JIOKANGHH B MMIYJIBCHOM IPOCTDAHCTBE E COLED—
xar mpomsson mmga (O ) (cp. KOHEYHHIl IIPOM3BOX B YABLPAPROIETO-
BHX KOHTpWIeHaX)., Hanpmmep, CHHIYJIADHOCTE, NOPOXTAEMHe HEHHTEeTPHpYe-—
MM nopE  p=0 PaKTOPOM 4/ P k%0 » MOI'YT GHTH
KOMIOEHCYDOBAHH KOHTDPYAEEaMY

ey (e S (b ) o)

Tme M ecTh eIMHHIA MACCH H CK(i‘r"O(E’\ — IPOUSBONEHHE KOH-
CTAHTH, KOTODHEe MOIYT OHTH (MKCHDOBAHH HAJNOKEHMEM Ha [ePeHODMIAPOBaH—
HOe BHpazmeHme KAKUIX—TO NONOJHUTEJNBHHX yorobui. Takem odpasom, R -
-oneparp® (i) IO3BONAST NONYIMTH KOHEYHOE BHpAaXeHMe Jaxe B IpH-
CyTCTBMM YHpPAKDACHHX pacXommMocTell, KAaK 5TO NMPOMCXOIMT B HalleM QIy-
4ae, ¥ (il) comepEuT KOHEYHHI IPOK3IBOI.

MocMOTpMM elle pPas Ha IpPaByw 4YacTh ypabHenws (2,I5), OHa umeerT
gopmy mexoropott  R* - omepammr: wien B,[Thge.. ]*" ects "Hemepe-
HOpMHpOBaHHOB" BHpa®eHuMe, B TO BpPEMT KAK OCTAIBHHe wWieHH ( H mncmn—
TH ZM ) BuumranT HHOpPaKpacHHE DACXONMMOCTH, UPH BTOM Z,m
A Zo BHCTYHRKT K&K nnq)paxpacrme nepeuopmxpoao*nme KOHCT8HTH, Hati-
IeM Telleph, KAKOe YCIOREE KOVIKHO GHTH TOJOKEHO HA R” - onepamm,
YTOGH BOCHPOESBECTH NUPABYW UacTh VpaBHenma (2.I5).

I sTofl uesm paccmorpmd BHpaxemwe R [ P. [ (4?)] Hz-38
oBolicTBa (2.I3) B HEM BHEUBRDNT TONBKO WIEHH (eS HeTeXb (HAIOMHMM,

470 P,\ 38HYJAST BCe pasMepHHe NApaMeTpH B r';; ) . 3a HCHIm~
YeHVeM GOPHOBCKOTO WieHa, TaKme WISHH €CTh He UTO MHOe, KAK IpoHsSBe-
IeHAA YABTPaPRONETOBHX M EHPPAKDACHHX KOHTPWICHOB, [IOJHOE BHpaKeHNe
IONKHO OHTH KOHEUHHM, TAK 9TO CYMM& TEKEX NDOH3BeNeHulit TAKES IOJEHA
OHTD KOHG‘IHOEX) . boxee TOTO, MH MOXeM NOJNIOEWTH STy OyMMy paBHOll Hy-

X) pnanorumos paccysmenne womuo Hakrm B padore 717/,



Jin, HONOAB3YA KOHEYHHIt IpoM3BOJ MHPpakpacHHX BHuuTammit, Torma
EIMHCTBEHHHM OCTaBUMMCA BKIANOM OyldeT COpHOBCHKE{, ¥ MH HMeeM:

REIB T | = sex. (2.17)

JTO COOTHOUWEHNE ¥ ABIAETCS MCKOMHM YCJIOBMEM HAa Pf —olnepampp. Jleicr-
BATEJILHO, IIPAMEHAA Teleps R* - ollepalmn, (UKCKPOBAHHYD YpaBHEHH-
eM (2.17), X oGoum yacTaM (2.7), MH TOJydaem:

x AH
C.=¢X P. [TABBQ-- -_\ ’ (2.18)

B H
IIOCKONBKY WISHH THIIA RY B m‘o,\o‘ ]ﬁ HE MMeNT GOPHOBCKUX WIGHOB
M MOTYT OHTDH IOJIOXEHH DABHHMA HYJR GJATONApA KOHSWHOMY IPOM3BONY.
CpapHupasa Tenepdb (2.I5) m (2.I8), MH BumEM, 4TO YJABTpaduoseToBHE
KOHGTEHTH IIePeHODMMpOBKM HOWIOTRMIMCE R -omepammeft, Konewo xe,
yparHeHEA (2.I7) ¥ (2.I8) MOI'YT paccMaTPMBAThOA KAK KOMIAKTHAT op-
Ma 3amucH sBHOR Gopmysin (2.I5). VX OCHOBHOE NOCTOHHCTBO ~ YHE~
BEPCANBHOCTh: OHYM MMERT OINHY X Ty Xe fopMy BO BCEX IIDAIOXEHMAX .

3. OXe Ha HX _pac

CHavaza paccMOTpHM Cayd4aih, KOIma ¥MMeeTCA TOJBKO OMMH Coablloif
BHeNHAE €BRIMEOB HMIYJILC.
Oyers A, B x {Ad,=4,,.., Av - Hexoropue omeparopu ¥s mon-
" Hoft cuoremt { Q0.3 . PaccMmorprM cremywoumdt [0 yHrxim#t I'pmHa mpo-
HESBeIeHNA ‘T‘(A(x)_&(os) B FMIYXBCHOM IPOCTPAHCTBE :

: 1 _iqx ‘i(S‘T)*JS’*:é 3. AD
rﬂb(?,],llﬂr)=mgc{xe {JT A By } R

rre {3§,=7.,,% - mcrowmrx omeparopon LA, . o (3.1)
"MOXHO paccmaTpuBaTh Kak [ mupomsBexeum#t mama T (AB I?Ai\_

(3.1)

pg q— =~ B eBRIMNOBOHK odacTE OH MOEET OHTH NpeICTABAEH
cNeIyXUMM ACEMITOTHYECKHM DANOM

T@P’(Cb 3,{].‘3;):2’: Cn.(q’{u”)'rron(l{]dr\! . (3.2)
e

10

- st o .

. ‘&-(S(tr)+]‘f+§:-‘A‘\3i)
To.(3,133,) = 209 Jdg Qe (3.3)

EIMHCTBOHHO® OTJIMYME 3TOTO 8 OT OGHYHOTO Das’IoKeHMs IBYX olle-
DPaTOpOB HA MANHX DaCCTOAHUAX ((3.2) cosmamaer ¢ HuM mpu J.=0)
3aimoYaeTes B ToM, 910 C,  seiapred (YHKIMOEATAMA MCTOYHHKOB

{35, TR MCTOUHMMKY WIDaT DOVIH KOHCTAHT CBA3W B3ammvoneit-
crust, remepupyemx sepummamu {A.$, , m Cn _ saBmeaT or Hux
HapabHe C KOHCTAHTAMA BIAMMOIEHCTBUA JArpaHMMaHa™’ .

PasnoxcHne (3.2) ABIASTCA NPOM3BOIALMM JYIA TaKk HA3SHBAGMHX
"MYJBTWIOKAJILHHX ONIePATODHHX pasjoxeHuit", T.e. pasiomreHuii MyJIbTH—
JoranpHex oltepatopoB T(ABITA;) Ha MamX paccTosHWAX. OHE MOTYT
OHTH JIETKO BOCCTAHOBIEHH u3 (3.2). B camom mese, Geps BapHalMoH—
HHe NpOMSBOMHE Mo {JYy  oT odemx uacrelt pasencrsa (3.2),

oIy YaeM:
“I:\E,{Aﬁr(q,{qjs,,l)sjﬂmﬁ %@ T.(479, Ujsr)hjzo -
(3.4)
= é {%‘ Z“, GNCRIRAT To“{AJgY_K C{qibre, J)
3mech CyMMEpOBaHMe BeIETCS 10 BCeM HadopaM MHIEKCOB { j Sk n

{jir-« , tarx, w10 {3 Mj3e=0; iSULS =l = 1,205 .
Hadops {9}« o {4 o6JananT TeM Xe cBoficTBOM. KB
Cn OIIPERSJIAIDTCA COOTHOMEHMEM:

2
Cn(‘i) {‘{,50 =je|_{}}K % m’)‘ Cn(q) {33 '3;=0 ;

X, HaxoHen, [ omeparopos €CTh

' q. — i —S-—* . :];,
rl:)“{/(jg“({("s") 3)—.]!;']3“ i gjj(fm TOh(J’{ SV\ IJ‘L:O

Ilpt 5TOM IpEHTINATAeTCH, YTO BO BCEX BTUX COOTHONEGHMAX BCE MMIYJIb—
cu {9;y, mcTOouHmMKOB {33, (BepHee, ¥X Qyppe-06pazoB) (K-
CHPOBaHH IIDK 1 —s oo . )

x)B I POTMBONIVIOKHOCTE 9TOMY, MCTOYHUK ] OOPOXIaeT Jb GIa0o
CBA3HHE I'pafH, n C,\ OT Hero He 3aBHCAT (CM. NpemHIyuuii pasue).



B IpWIOKEHWSX 9ACTO UCHONB3YITCH HEKOTOPHE CIelMalbHHE CIydau
(3.2). lpy  r=0 , HAK CWIO OTMeYeHO BHwe, (3.2) IepexomuT
B pasjloXeHMe BWIBCOHA, a HpE V=4 Iosy4YaeM pasiOKeHHe TDPWIo-
7%15?850 oneparopa T (A0 Beo) Ax(y)) , KOTODOE MCHONB30BAJIOCH B
’ IJIE OLEHKM AnpOHHHX GOpMPAKTODOB:

TA&({LJ):% C.‘((‘)TQ.‘_(J) , (V-.:O)) (3.5)

Taoa (4 9x, ) )zécn(‘p%hné‘f“]) +% Catt:90 T €3) | vy .
(3.6)

BaitmeMes nosryyeHMeM GOPMYJ IVIA BHUMCICHUA Cn(q, 5‘]550 .

YTOOH NMPUMEHUTE A HTOM IeJIN TeXHUKY NPOEKTOPOB, OMMCAHHYN
BHlle, HYXKHO IOKA3aTh CBORCTBO AHAIMTHYHOCTH. AHAIMTHYECKAd 34BHCH~
wocrs  Cn(q, {¢;3) o mamex mwryascos  {953r CISHyeT 3
Toro axra, 4TO {‘{ﬁv MOTYT BO#TH B Cn TOJIBKO 4Yepes
MPOM3BONHHE BHOA ™) jj(x) (oM. BHume). Kpome Toro, C, aHa-
JIATH 0 MaccaM, TAK KaK B HauieM cirydae NMPUMeHWMH apTyMEHTH pa-
got 0,13/ « JCTaHOBUB 9TO .CBOMCTBO, MH MOXeM BHOpATh CHUCTEMy IIPO—
extopos mia Bumenerma  C, (q, {43 B Buge:

P Clgsirm) = T (b, m): B,

(3.7)
-3 A
rne P, IeicTBYeT Ha PO.\ comracHo (2.8), a T ecTh
ondparop, pasnaramumit C,, B paAxn Teibropa mo f‘iﬁk 1 M,

NpUYeM, OYeBHIHO, fo"(’,\ =Con.

OCpaTEMCS Telepp K IDMMEHeHMI IIepBHX NBYX WATOB allOPUTMA. 3a-
MeTUM, 9To Bce KO, Bxomsume B (3.4), BOSHUKAKNT TAKKE NpPH JOKAIBHHX
WIEHAX B DPA3VIOKEHUAX

Taptaa D lgs3) = % Culqy195) To, (D + (3.8)

Kak 3To ciuemyer u3 fopmyn (3.2)-(3.4). Taxum odpasoMm, BrTOpo#l war ai-
TODMTMA TpHMBH&IEH, TakR UYTO OCTRETCA TONLKO BHIEJNWUTH K3 TA&{ A
AH-KOMITIOHEHTY. B paccMaTpMBaeMOM CJIydYae MMEeTCA TOJNBKO OIHA aCHMI-
TOTHYECKAS IepeMeHHasI — MMIIYJbC q , BXogaum#t B BepimHy A n B.
Juarpamma GyneT naBaTh BRIAN B AH-KOMIIOHEHTY, TOJIBKO €CJIH

MORET HPOTEKATH Yepe3 KAXIYD ee JHMHMO, YIOCHOe IIPAaKTHYECKOe NpaBH-
Jo A ordopa AH-mmarpamM MOZET OHTH cPOpPMYJ/IMPOBAHO CIELYKUMM OG-
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-

Puc.3.

13



pasom. CoemwivM BepumHH A ¥ B ukTuBHO# Jinmeit. Ecim moore sToro
obpasyercd 14H 1gmarpamma, TO HCXOmHHIH rpad Iaer BRIAL B AH-KOM-
TIOHEeHTY, ¥ HAo60pOT.

PassiioxeHme AH-KOMIOHEHT COXEDEHT TOIBKO I4H —oneparoprue AW
mmarpavd (oM. npepsnymait paszen). Ipmversst Pa({93i,m) & [Tagian,)
¥ youpas BCe DacXOIMMOCTH C IIOMOUBR R¥ —omepamm, ompegesneHHOM
ypaBHeHueM (2.I7), MH MMeeM:

. . H
Ca(p {g3)=R pn({‘iagk~'">[rrmwsu(q’{‘1"]"”3)][‘ - (3.9)

fleasg gopMa meftereua R*  —omepalmm, aHATOIWYHAA YpABHEHVN
(2.1I5), onpermeJysgeTcA CTPYKTYpoi oCHuHofi yapTpagmoseToBolt IepeHOpP-
MUDOBKM MYJIBTWIOKAIBHHX OIl€paTOpOB [‘Ton( A sk]“‘" , BXOIAIMX B IIpa-
By 4acTh (3.4), ¥ BHIVIATUT IOBGJABHC TDOMOBIKO. B IENAX HKOHOMEM
MecTa MH DACCMOTDMM TONBKO Coydan pasaomenntt (3.5) u (3.6), mpowr-
JOCTPUPOBAHHHX HA PHC., 2 ¥ 3. TOJCTHE JIMHMM COOTBETCTBYNT IIOJHHM
TIponaraTopaM, HYRHO BHIEJIUTH: M3 BTUX DABJIOXEHHR TONBbKO AH-KOMIIO-—
HEHTH ¥ IepemicaTh ¥X B TePMUHAX "TOJHX" BeJHWMH, JYHKIMOHAIH I—'on
K [POKAK]“'H e PEHOPMUDYRTCA coIviacHo (2.I4), Tme Z,,VM
IOUIMHOMMANEHH 10 . [IpAMeHsAA Tenepr COOTBETCTBYKUME NPOSKTOPH
X ofemM 4acTAM pasioxeHutt AH-KOMIIOHEHT, H3BIeveHHHX 3 (3.4) u (3.5),
MH HAXOXNM:

AH _ -4
C,n(q):%Ph['ﬂB(“[v})] Zrm (3.10)

’ AH t -4
Cm(t‘)qk)zgpn(t‘,)[rl':mﬂk(‘i;q«)])] 'th —ré C"(‘p ZHK.Z[M . (3.II)

CootHowerma (3.9) wm (3.I0) u (3.II) mawr HaMm pemeHme IOCTAB-
JeHHO# 3amauy, OHM BHpaxawT KP 4Yepe3 0e3mMacCOBHE MHTETpP&IH C OIHEM
BHEIHMM MMIYJIHCOM, BOSHEKAKIHEE NOCTE NpMMeHeHHE R({Q;Sk, m) . Kak
TOBODWIOCH BO BBenemuh;emxa BHUNC/IGHUA TAKUX HMHTEIDAIOB DA3BHTA
BILIOTH 10 Tpex merexs / '/, Bomee Toro, cymecreyer SCHOONICHIP
MporpaMMa, BHUMCANIAA MX AHAIKTHYECKA . TaxmM oGpa3oM, TOIyIeH-
HHe $OopMyJH YIOOHH VI NPAKTHYeCKAX BHUMCMeHE#. OHM OWIE YCIemHO HC—
MOJB30BAHH, HAUpEMep, B ’ WS /B CJeHMA BHCHMX HOIDABOK K
NapTOHHHM IpABMJIAM CYMM, & TaKke B 9 I aHamMsa TOXIeCTB YOpIAa.
OTMeTMM TaK®e, YTO B KAYeCTBe NOGOUHOTO npoxykra fopmysm (3.9)-(3.II)
map? TouHHE OTBeT HA BONPOC, BHHECEHHH{I B 3aroI0BOK DaGOTH / I/: MO—
IyT J¥ ORTH MACCOBHE CHMHIYJAPHOCTM BHYTEHH MIHUMAJNEHHM 0GpasoM? A

14
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HMMEHHO, BTH CHMHTYJAPHOCTH, NPOANLTMMECH B BHEe NmocoB mo &

HOCJIe BaHYJIeHHA MACC, NOJEHH OHTh BHYTEHN TaK, KAK 9TO IDeNIMCHEAET-
ca coorHomeHMAME (3.9)-(3.II). Ma BEmAM, ITO MHQpaKpacHHe BHITAHUA
BoOGlle CONEPEAT He TONBKO NMoumea mo & . TeM He MeHee, OHM IIOJ~
HOCTBI FMKCHPYOTCA YABTpafuoneToBHMA MB-KOHTPWIEHAMK OIlepaTOPORB.

Mu He paccMmoTpesu uS-3a HEJOCTATKA MecTa B JaHHOW paboTe ciyuait

OepATOPHOTO PABAOKEHMUsT B Npefesie GOJbIOA MacCH, BOSHUKALLErO B 3aja-
ye OTUEIUIeHUA TAXEJHX uacTur’“/ . Hawm anropuT™ MOxeT OHTDL I[IpUMEHEH X

B 3TOM CIyuse. IIpy DTOM BHUMCIeHHE TapaMeTDOB d(PexTuBHON "nerkoir”
Teopu (MM KOIPPuIMEHTHHX (yHKIMA DABNOXEHAS B NMpefene GONbmOA MACCH)
CBOOMTCA K DACUETY MACCHBHHX BAKYYMHHX (G€3 BHENHMX AMIYJbCOB) HHTEr-
paiioB. OCHOBHH® MIed NPEJIOXKEHHOI'O AJTODUTHMA SABIANTCA BECbMA OOIIUMH,
[O3TOMYy NOCHe HOGONbUMX A3MeHeHui OH MoxeT OHTh oCoGuWeH u Ha PAn Apy-
TUX CJy4YaeB, HalpHUMep, Ha CAyuajl ONEePATOPHOr'0 DABJOXKEHUA, BO3HUKaLHE-
Potygg/uayueﬂnu rIyGoKO HEYNPYyroro PACCEsHMA LBYX BUPTYAIbHHX HOTO-
HOB , & TAKXe HA CIyuail pasjomeHuil, reHEpApyeMuX HEeKOTOpOil nepap-
Xuell eBKIMOOBHX UMIYJAbCHHX IepeMeHHHX THIIa {Q)> {Fﬂ\ >>....

9ru BOMPOCH GYLYT PACCMOTDEHH B OTHLEJbHOR MyCauKauuu.

B saKINYoHAE® ABTOPH BHPAXANT DIYOOKYD IPH3HATAJIBHOCTD
npodeccopam B.A. MaTBeeBy, B.A. MemepaxkoBy ¥ A.H. TaBxesmpse 3a mOC-
TOSHHYN NOIMEpEKy. Mu oiarojapuu Taxke K.I'. UYeTHpKHHY 34 LGHHHE 38—
MeYaHEdI X O.,B. TKAUEBY 38 NONEe3HHWE OCCYXNEHHA.
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Fopuuwnuit C,T'., Jlapud C.A, P2-86-68
KoasdbduuueHTHble QYHKUKA ACHUMITOTHUECKHX OMepaTOpHBIX
PasJiokeHull B MHHHMANBHOM BhUHTATENbLHOIl CcXeme

Mpepnoxed 3dbdeKTHBHLIT 11 OOWHIT AnropHTM BbLIUMCIIEHHA KO3d—
GUUHEHTHBIX (DYHKUHI ACHUMITOTHUECKHMX OMepaTOpHbIX pas3/IOKeHHH.
[Ipy ero HCMONbL30BAIMH HECOOXOAHMO BBIUMCIATL GYHKUMWU [DHHa, 3.;1—J
BHCAWME TOJLKO OT CGOMBUMX ACHMITOTHYECKHX MepeMeHHbIX, BblUHC—
JIeHHe XKE MAaTPHUILIX 2JIEMEHTOB 0repaTropoB He o06a3aTenbHo. IIpH-
BefeHbl ABLLC GOPMYyIl UJIA TapaMeTpoB aCHMNTOTHUYECKHX OIepaTop—|
HbIX Pas3sioMcHMUil no GOonbWMM EeBKIMIOBLIM MMNyNbCaM. AHAJIOIHYHbIE
GopMySbl MOPYT OhiTb MONyuUeHb Uaa pasflokeHdil 1o 6OJIbMIOA Macce
U B modoM JMpyloM cnydac, korpma xoabdHuMeHTHve GYHKUHH pPassio-—
XeHHUA ABIAITCSH MoMIloMaMit NMo MalbiM HMIyJiIbCaM H Maccam.

PaGoTa umnosineda B JlaGopaTopHH TeOopeTHYECKOH QH3MKH
OMSIH.,

Mpenpunt OGbOOUKCHIOrO HHCTUTYTa AfEpHbIX McciepoBauit. dy6Ha 1986

MlepeBoy; ),C.BuItorpagosoit

Gorishny §8.G., Larin S.A. P2-86-68

Coefficient Functions of Asymptotic Operator Expansions
in Minimal Subtraction Scheme

An efficient and general algorithm for evaluating the
coefficient functions of asymptotic operator expansions is
presented. In applying this algorithm one should evaluate
Green functions depending only on large asymptotic variables)
whereas computing matrix elements of operators are unnecessa-
ry. Explicit formulae are presented for the parameters of
asymptotic operator expansions in large Euclidean momenta,
Analogous formulae can be found for large mass expansions
and in any other case, if coefficient functions of an expan-
sion are polynomial in small momenta and masses.

The investigation has been performed at the Laboratory
of Theoretical Physics, JINR.
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