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OBl!AH XAPAK'IEPHCTHKA PABOTH 

AKTya.,n,HOMl, T8MY. 0CTaB8JIC!, OCHOBHHM HHCTPYM8HTOM HSy,18HWi pe
SJmCTK'llilll KBaHTOBOilM8BliX MO.IteJieil, MeT0,11; Teopmi: B03MYIIl8mnl (TB) noa
BOJIJieT nMy,laTL KOJIIAe.CTB8HHHe 0~8HK0: JimDI, IlpH yCJIOBHH MSJIOCTH napa
M8TPa paMOJlt8HWi. To.K, B KBaHTOBOli xp0MO,l!;liHSMlIK8 (KX,ll), JIBJISmJt8ilCH 
OCHOBHHM KB.H.mmaTOM Ha pom, Teopmi: QWil,HllX B38.RMO,IteilCTBHil, IlOCJI8)'.lOBa
T8Jll,HM TB 6~a IlOCTpoeHa Jim1I!, IlOCJie OTKPHTIDi "acm.mTOTlA8CKOil CB06o..;; 
,ll;bl11

, T.e. MSJIOCTH aqxfleKTHBHOi! KOHCTaHTbl UBSI3H ;J.;;' {qz.} IlpH 60JI1,111HX 

m.myJII,cax nepe.n;a,m Q (.Il.IIOJmT~ep, ,U.I'pocc, w.Bwn,11ex). TaK:aM o6paaoM, 
M8TO,ll;bl p8HOp.i8JIH3aizy!OHHOil rpynnb! (Pr) ll03BOJIJIJ)T B BTOM CJiy,ia8 Ilpm.18-
HSl:TI> TB npH·OTCYTCTBHH B 3S,IU11l8 M8Jil:IX m.myJII,CHllX MacmTa6oB. 

B 6~IIIl!HCTB8 lite IlpMOllteHml: Hapsmy C 6oJII,mm,m IlpHXO,l!;liTC.ll EM8TI> 
.IteJIO H C MaJIHMH (H YM8P8HHHMH) 3H8pI'WIMl'I H MaCCSMH nopH,llKB. xapaxTep
HllX 8,lij)OHHHX MacmTa6oB. TaKOBa CHTyanH.ll B r~60KOHeynpyroM paccemnm 
(I'HP) qx>TOHOB H JI8IlTOHOB Ha 8,lij)C)Hax, B e~e- -B.HHHI'HJtllll;i[H B 8,lij)C)Hll, 
IlpH Il00Tpo8HIDI BqqiElKTHBHb!X HHSKOBHepreTH'leCKRX Teopd H T.,It. IlJ)JlMoe 
npm.1eHeHHe 3,11;8Cb Pr H TB H8npaBOM8pHO. 

0,l!;liH HS mm6Mee WHpoKO HCllOJII,3Y8MHX IlpaKTH'i8CKR nyTeii pememrn: 
BTOtt npoMeMb! - q:aKTOplrn~ B 4JYHRUHHX I'pHHa ( wr) SaBHCEMOCTH OT 
6oJI1,111HX H MMb!X m.myJII,CHb!X MacmTa6oB (MMHX H 60JII,IIIHX paCCTOJIHHil) c 
IlOMO~ll T8XHHKH onepaTOPHllX paMOlltemrtt (OP)· (K.BMl>COH). Tor.na K08q>
~8HTHll8 qJyH~ (KW) TaKRX paMOllteHHil CO,It8plltaT BOil HHqx>p.i~ 0 
6oJII,IIIHX EMnyJI1,CHllXMaCmTa6ax H Il03TOMY B~~ C llOMO~D Pf H TB. 
MaTpH1U!bl8 lite M8M8HTbl onepaTOpoB onpe,11;8JISIIOTC.ll · ,l!;liHSMlIKOtt 6oJI1,111HX pac
CTOmmil .• B. TB He B~CJIHBJTCJI H BBO,ll;HTC.ll, KaK npaBMO , ql8HOM8HMOI'H
'l8CKR. Ha BTOM nyTH, HanpEMep, IlOKa3aHO, 'lTO B !'HP peDM aBTOMO,It8Jil,
HOCTH (B.A.MaTBeeB, P.M.M~, A.H.TaBxemmae) TIOJIY'W.8T JiorapHqr,,m
'l8CIG1:e nonpaBIGI (.Il.,Il.lEop,Il,ltH, ll.IIMHT~ep; Jl.I'pocc, w.Bwn,qex). IlOMHMo 
38,lta'l, YflOwmyTb!X Bb!W0, TaKOft noioco.n JI8JKKT TaKllt8 B OCHOB8 MeTO.ItOB 
,ItHcnepcHoHHHX (~BJII,HHX) (A.A.JioryHoB, JI.Jl.Co;ro:e1,1:1B, A.H~ TaBxemmse; 
H.B.KpacHHKOB, A.H.Ta.Bxemmse, K.r.l!eT!lpimH) H KX.ll (A.H.BaitHmTettH, 
B.H.3axapoB, M.A.ll!HqMaH) IlpaBHJI CYMM, B pBMKB.X KOTOpliX B IlOCJI8)'.lH88 
Bp8MSI Bbl'lHCJI8Hb!MHOI'H8 OCHOBHbl8 :xapaKT0pHCTHKR 8,Iij)OHOB. '.l'aKeM o6pasOM, 
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OP B HaCTOHIJl88 BpeMR .flBJIH8TC.fl ajqleKTRBHHM annapaTOM ommamm a,npOHHOil 
qJ8HOM8HOJIOI'IDI. 

IlpH nocTPoeHHH npaKTlf'l8CKOH BWWCJIHTSJILHOH cxew npruco,D;HTCR cTaJI
KHBaT!.C.fl C ,IU3YM.fl TPY.nHOCTJIMH.Bo-nepBIDC,~eJiaT8Jlt,HO,'iT06ll K~ llOJIHOCT!.ID 
He SaBHCeJIH OT .IUUIBMmGI 6oJILnm:X paCCTO.HHHil, 'iTO noSBOJmJ.[0 6H RCnOJIL-
30BaT!, ,IVI.fl HX Bll'iRCJI8HH.fl np0CTOil BapHaHT Pr. Bo-BTOpllX, HS-Sa OTHO
CHTeJILHO 60JILwoil BElJIH100lli ;i$'(QZ.J ( ~$ (I nm2)~0,2), a Truate HS
sa Heo6xo,D;HMoCTR qJHKCHJX)Ban YffHBepcaJILH!iil rrapaMeTp AKxA , onpe.ne
~ ap:ryM8HT oC,r , TP86yeTC.fl y-qeT BllCnm:x (no Kpailffeil Mepe 0( ds")) 
npn6.mDceHHil Kw, T.e. HYJK8H 8JII'OPHTM pac-qeTa mi, nosBOJIH!lllU!ii, HanpHM8P, 
HcnoJILsoBaT!. CYD18CTBYXllllH8 ajqleKTHBH!,18 MeTo,n1,1 MHororreTJieBwc Bll'll.HCJieHHil 
(A.A.BJia,nm,mpc>B; ~.B. TKa'ieB, K.r. lleTuprom; .ll.H.Kasa.KoB). Ta.KHM o6pa
soM, npon;e,uypa qia.KTOpHSaIOIH 6oJILWKX :ii MBJIHX paCCTOHHHil .Jl;OJDICHB. IlpRBO
,D;HT!, K np0CTl:D,f pr-ypaBH8HH.flM H y,no6HHM.8JII'OPHTM8M ,IJ,1IH I®. Y"UITllBaJI 
WHJ)OKKil cneKTP sa,na'i, pema.eMUX C noMOll!T,I) OP, TPY.nHO nepeon;eHHT!, BE;Ut
HOCT!, nOHCKa Ta.Kott np0I.1;8,nyp!i~ B ,D;HCCepTaIOIH .npoBO,D;HTCH IIOCJI8,Jl;OBaTeJIL
H08 noc-rpoeHRe H HCllOJILSOBaHH8 Ta.KO! q,a.KTOpHsan;HOHHOil CX8Mll. 

Uen pa6oTlil. UeJILD HaCTO.flllleil pa6oTH .HBJUmoo:i;, IIOCTPOeHHe acHMII
TOTlf'leCKHX OP no JID60MY "UICJIY 60JILWKX (eBKJIH,nOBHX) 1™IIYJI!.COB H Mace B' 
MHHHMaJILHOil Bll'iHTaTeJILHOil (MB) CX8Me, aHaJIHS CYD18CTB8HHllXynpo111eHHil 
CTPYKTYPll Kw, CB.flSaHHllX C· HCIIOJILSOBaHHeM paSMepHoil peryJI.Hp:e:sarnm H 
MB-cxeMH, aTB.IOKe paspa60TKa Ha STOil OCHOB8 ajqleKTRBHllX Bll'iHCJIHTem.-

. 2. 
HllX 8JII'OpHTMOB ,IVI.fl J® H me npm.reHeHHe .,IVI.fl BWIHCJI8HH.fl .a( ols )-nOIIpaBOK · 
K napTOHHHM IlpaBHJI8M CYMM ,IVI.fl CTPYKTYPHHXtJJYHKD;Hil IBP·qx:>TOHOB.H Hett

TPHHO Ha HYKJIOHaX. 

Hay,mas: BOBllSHa. B pa60T8 .naHO 0606111eHHe'cTaH,napTHOil npon;e;aypa 
IIOCTp08HH.fl OP npo:e:sBe,neHH.H ,IU3yx TOKOB Ha MaJillX pacCTO.flHH.flX, :e:cnoJILso
B8Blll8i1 R -onepan;m:i EoroJIDdoBa.:...rrapacD~ B CX8M8 HMeyJI!,CHllX Bll11HTa1mii. 
Ha CJIY'iail noJiy-qeHHH OP npo:e:sBoJILHoil MB-nepeHopMHpoBaHHoil wr no JIJ06o
MY "ll!CJIY 6oJI!.nm:x eBKJIH,nOBHX HMIIYJILCOB Hwee c npoHSBOJil>Hoil acHMIITo
TH'i8CKoil TO'iHOCT!.D. IlpH aTOM, ecJIH qia.KTOp:e:san;:e:oHH8.fl cxeMa sa,naeTC.fl 
BwmT8.llllU™H orrepaTopru.ra, paSJI8.I'amtm,m B p.H,It·TeilJiopa IIOMBJillM HMIIYJIL
CBM H M8.CC8M, TO J®. paMOlt8Hml He co,nepEaT HHqJpaKpaCHHX. (HK)· CHHry
JI.HpHOCTe:lt, 'iTO CBH,n8T8JILCTBY8T O IIOJIHOil qia.KTOp:e:s~6onnm:x H MaJillX 
paccro.HHd (,JµIJI OP ,IU3yx· TOKOB Ha MaJillX paccTO.RlllfflX BT<>· :imepBl:le · Heil,ne;.. 
HOB 0.JU{Ofl: HS pa6oT ,D;l!CCepTarnm; B o6ut8M CJIY'ia8 BllB8.Jl;8HH08 B,D;l!CC8pTa
Il;HH CBOfl:CTBO Kw corJiacyeTC.fl C pesy.m,TaTBMH, IIOJIY'i8.HHHMH C noMOll!T,D M8-
TO,D;l!Kll;'KoMIIeHctutim HK-pacxo,nBMOCT8~ crreD;Km~o no,no6paHHHMH KOHTp'iJie-

Txaohov F.'£.~ Phys.Lett. 1983, 124B. No.J,4~ pp.212-2161 
Pivovarov G.B., Tkaohov .F. v. dR preprnrrP-OJ70, Mo.aoow, 1984. 
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IlocTpoeH HOBllii aJirop:e:TM BWWCJI8Hml I®, BXO.It.fllllHX BOP MB-nepeHOp
MHpoBaHHllX wr,Bllp8JltaJ:lltH HX ~apes ~r, 3aBHCJill{H8 TOJI!,KO OT 6oJI!.mmc HM
II]JI!.COB H Mace. IlpH STOM M8JIH8 paSMepHHe rrapaMeTp!i BXO,IUIT BI® nOJIH
HOMHaJILBO. 

. BrrepBll8 YCTaHOBJieHa CB.HS!, J® OP Ha MaJillX paCCTO.flHH.flX C YJI!.Tp8.q]HO
JI8TOBHMR (Y~) pacxo,nHMOCT.flhm cneD;HaJILHllX ~r. Ha OCHOBe 'i8I'O IIOJIY'i8H 
aJILTepHaTJraH!iil crroco6 Bl:l'iHCJieHH.H K~: 

BnepBl:18 YCTaHOBJI8Ha 8.HBJJHTK'i8CKM BWIHCJIHMOCT!, I®-op IIO 0,nHOM] 
6onmoMY eBRJIK,D;OBY HMIIYJI!.cy (OP aa MaJillX paccTo.flHH.flX) .no TP8XII8TJie
BOro ypoBHH B TB. 

Bll'iHCJI8Hll 0( ~~ )-IIOIIpaBKH K napTOHHllM IIpaBHJIBM C-yMM ,IVI.fl CTPYK
TYJ)HWC qiyHKil;ldt IBP qx:>TOHO> H HelTpmm Ha HYKJIOHax H nOKasaHa HX np1m
Il;KIIHaJILH8JI B8lltHocT!. ,IVI.fl onpe,neJiemm ]HHBepcaJILHoro nap8M8TPa A""A. 

IlpaxTJAecua D;8BHOCTit. PesynTaTl:l ,D;l!CC8pT~ MOryT 6HT~ HCIIOJIL-
30BaHH: 

a) ,IVI.fl Bll'iHCJI8HH.fl BHClllHX (BO MHOrrut CJiy-qa.HX BIIJIOT!, .no TpeXII8TJI8-
BllX) TB H CT8II8HHllX nonpaBOK K MOM8HT8M CTPYKTYPHHX tJJYHKD;Htt IBP qx:>TO-
HOB H JI8nTOHOB Ha a,np0HaX, e~e--~ B a,np0Hll, IBP )U3yx B.Hp-

> T]aJil,HllX qx)TOHOB i 

6) ,nnH•nOCTp08HHR ajqleKTRBHllX JI8rKKX Teopd H BWWCJI8HH.fl BXO,IUI
lllHX B HHX IIapaM8Tp0B BIIJIOT!, li,O nyx II8T8JIL TB (HanpHMep, ,IVI.fl IIOCTPO
emm aj:qleKTHBHOro JiarpaHm{aHa CJia6WC B38HM0ll,88CTBH8, B03HHKaJlll8I'O 
noCJie paSJIOJlt8HH.fl no Macce B8KTOpHllX 60SOHOB H CKaJI.HpOB; ,IVI.fl nOJiy-q8HH.fl 
aHSJIOI'iI'UillX ajqleKTRBHllX Jial'PaH1lilaHOB B o6'I.e,mmeHHHx Teoprunc, BOSHHKa
lOOtHX rroCJie paSJioJKeHH.H 'iio "Macce o6r.e.mmeHH.H"; · B sa,na-qe "oTuteIIJieHH.H" 
TSD!t8JIHX KBapKOB B KXJl H T.,n.); 

B) ,IVI.fl noJiy-qeHH.fl BH,na H Bll'iHCJI8HH.fl I® aCHMIITOTlf'l8CKmc OP no HM
II]JI!.C8M H MaCC8M, B03HHK8.DltHX npx IIOCTpoemm BC8BO.a.!OlltHWC KXJl IIpaBHJI 
C-yMM; 

r) ,IVI.fl·aHBJIHsa CTPYKTYPH I®, All.fl Hsy-qeHH.H orpaJIH"lemnt, Ha.RJia,nll

BaeMllX Ha HHX ypaBH8Hru!MH ,IU3:e:Jt8Hml, T0~8CTBBMH Yopll,8. H T.,n.; 

.n) ,tiJx.H H:ay-qeHIDI 8BKJIK.nOBllX KOJIJIHHeapHWC pacxo,nHMOCT88, BOSHHKa
DllHX B ~r IlpH H8JIO.ll8HHH .mureilHllx CB.fl388 Ha BHennme HMII]JI!.Cll; 

8) IlpH qx:>J;MYJIHpoBK8 H HCllWII,30Balillli MaCCOBO-H8SaBHCKMO:il Pl'-T8XHH
KK H ypaBH8Hd ,IVI.fl I®; 

ll) B JIDdoM m>Yl'OM CJiy-qae, KOrlJ.8. BOSHHKaeT aeodxo,nHMocn B HqCJie
,noBSHHH acm.mTOTHK ~r IIO 60JI!,IIIBM BMIIYJI!»CSM H MacCaM B TB. 

Anpo~ pa6oT1i1. Pesym,TaTl:l .Jl;RCC8pTaIOIH o6Cyz,naJIHC!, Ha C8MHHa
pax B Jia6opaTOI)HH T80p8TB'l8CKOI g&smm 06'b8,1tllH8HHOro HHCTJ!TYTa .H,nep-
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ma: HCCJie,noBamtll:, B HHcTRTYTe n,nepHWC HCCJie,noBamrii AH CCGP, B HHcu-
TYTe TeopeTRlleCKOI H 8KCnepm11eHTBJIJ,HOI qlHSHKH ( MocKBa), B lillllil~ 
MI'Y, Ha qiaslf4eCKOM qmtyJll,TeTe ymraepc11lreTa m11. K.MapKca ( Jieimlnn:' , 
T.ll.P), a TaK&e 6wm ,nOJIOJlteHH Ha cecco OT,neJiemm H,nepHol qiasHKI! AH CCGP 
(1983), Ha BcecOJOSHOM COBentamm no BHCOKOSHepreTK'ieCKHM npcqeccBM B 
KXJl (HoBopocc:HttcK, 1982), Ha BcecoJOSHliX cewmapax "KBapKl!-82" (Cyxy
MH, 1982) H •KBapKH-86" (T6MHCR, 1986). 

Ily6.nraan,n, PesyJIJ,TaTH ony6JIHKOBaHli B CeMH pa6oTax. 

061,011 padOTH. )lHccepTaI.UUI COCTOHT HS BBe,nemra, TP0X rJiaB, SaK
JIIO'l0HWI, Tpex IlpMOJKeHHH, CTIHCKa JIHTepaTypli H.8 96 Ha.IWeHOBamdi H co
,nepimT 129 CTPal!Hq M8lllHHOTIHCHOI'O TeKCTa H 7.PHCYHKOB. 

COm:PIAID1E P.AEO'l'li 

Bo BBe.neBJIJI o6cyJK,naeTCR aKTyanHOCTJ, npo6JieM, paccMaTPHBaeMHX B 
.m,;ccepTaq&,H RX CTElTYC KO BpeMeHH Ha'lBJia RCCJie,nOBaHHRj ,naH :KpaTKHii 
o6sop JIHTepaTYPH z co,nePJK8.HHR .m,;ccepTaqo. 

B nepBOI r.lUUle H3JiaraeTCR T0XHRKa nOCTPQemm acm.mTOTlf40CKHX OP 
no 60JIJ,IIIHM eBKlIH,nOBHM HMnyJll,CaM .H MaCCBM, JIBJIRKlmMCR 0606111eHHeM CTaH
,napTHOI'O M0TO,na nOJIY'leHHR OP Ha MaJiliX paCCTOJiHKRX. Ilp:e STOM OCHOBHOe 
BHJ!MaHHe y,neJieHO aHaJIHSY H::WJeHeli:Htt, CBRSaHHliX C HCnOJll,SO~eM paSMep-
HOit peryJIRpHSaq& H MB-cxeMH. . 

B § l co,nepxaTCR ocHoBmie onpe,neJieHWI H noHRTHR R .. -onepaqo. Ca
ua R -onepaqHR BBO,mITCR KaK aJire6paK4eCKaR KOMdHHaTOPHSJl KOHCTP~' 
38,IlaBaeMM onepaTOpBMH t. (3) , onpe,neJieHHliMH Ha JIJ060M no,nrpag)e j 
qieiil!MaHOBCKOI'O rpaqa q : . . ' 

Rr/ = L n AfJ>· t:/faL u> 
. £11 a 

r,ne {aj -paS6HeHHe q Ha HenepeCeK8DllllleCR no.nrpaqti 3 , a C:/{'j]
l'p~, o6paSOBaHHlil CTRI'HBaHH0M B TO'lIQJI Bcex 'J ~ OTMe'leHO, '!TO BBe-
,neHHliX aJiredpalr4eCKHX cBOICTB R -onepaqo yz.e ,nocTaTO'lHO ,1UIJI OI!l!:ca-
mm ee ,nelCTBRR Ha nOJIHHe 11>r, T.e. Ha BeCJ, PH.11: TB. 

Y\ll R"'-onepru.nm eCTJ, 'laCTHliit CJIY'laii ( l) _IlpH KOH:Kp0THOM BH6ope 
M3)=A-<3J: A:,.,.[j) = 0, eCJIH t} He O,nHO'laCTH'lHO-HenpRBO,mIM (HH), 

:wm; ~ < 0, r,ne d3 -HMnyJIJ,CHM pa~epHOCTJ, a • l{BJiee A :,<p MOry-r 
6HTJ, 88,ltalili pe:KYPPeHTHO: 

A:,plJ) =- M{f(~-e.::1.,f3))3, (2) 
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r.ne Bl:l'lHTB.XllU!tt onepaTop M onpe.ne.naeT c~eMY nepeHopMHpo:arur •• )lJm MB
cxew M = K, r.ne K ~ E."-== ~ '=-.._ , H e,_ = V,,-D)/2. , r.ne D -pas-

h.. ta<.0 

MepHOCTJ, IlpOCTPaHCTBa peryJIRpHSaqD. )lJm cxeMU BH'lHTamtll: B TO'lKe (BT) 
M = t6T • r,Ite -i:STOT6HpaeT ( d3 + l) 'lJI0HOB B pa3JIOJK0HHH ~ no BHelllHJ!M 
HMnyJII,CBM. 

B § 2 CTaBHTCR H pemaeTCR.sa,na11a·HaxOJK,n8HHR pa3JioJKeHWI MB-nepe-
HOp,mpOBaHHOI'O I'paqa RMB c; , sa.mrcamero OT BH8lllHHX IDJ!nyJIJ,COB [Q;'IJ 
H Mace { M, rn} , B npe,neJie 

Q~H; Qlq~M/h1~J. .... ~; Q- eBKlIH,nOBl:l: (3) 

B npoqecce pellleHHR BBO,nRTCR JKeCTKHe (H) ~. T.e. rpaqii, SaBH
Cffi!l:He . OT 6qm,llJHX nepeMeHHlix { ~, M J H coxpaH.lllOllU:le CBRSHOCTJ, npH 
y.naJieHHH JIHHJm, HeCY111efl: TOJII,KO M8Jil:le BHellJHHe . .Il,}IJ! rpaqia HMnyJII,Cli R 
MaCCH. YKaSaHO_, '!TO pOJll,, H-rpaqx>B B paccMaTPHBaeMott aa,na11e aHaJIO
I'H'lHa poJIH l'lli-~B B npoqe.nype Y\ll-nepeHOM}lpOBKH. BBO,mITCR onepaqHR 
llH {j) , OTJIH'lHM OT HYJIR Ha H-rro,nrpaqia.x H sa,naBaeMWI aHaJIOrn'lHo 

(2) c onepaTOJ?OM M .. t •, ,' r.ne t OT6:HpaeT ( da + N} nepBHX 'lJieHOB B 
paMollteHHH H-rpaqa 3 , Hanpm11ep, B O:KpeCTHOC'lH TO'lKH (G ,i;,,~0), 

r,ne 'fo~ 'J • BoSMoxeH H ,npyroit BH6op t ~ 06ecrre11HB8.KllllHH oqeHKY (B 
peryMpHSaqHH): (I - t ) ~ = o 0 1-N) • Onepru.nm Lltt (~) nocpe,nCTBOM 
(1) sa.naeT Ru -onepaqHJO, npH'leM CYMMJrpcBaHHe Be,neTCR no H -pas-
6:eeHHRM {l...}H , T.e. pas6ReHRBM, COCTOSilllliM HS H -no.nrpaqx>B. Ru
onepru.nm MOJKeT paccMaTpHBaTLCR KaK R -orrepru.nm c nepeBH'lHTa.HRRMH B 

H -no.nrp~; npHHBJIOllteHHoii peryJIRpnsar.nm m11eeM 

RH ~~e, .c; = ( 1-: t,;)( RH - /J.H ( RH~ fi )}-RHB c; == o {;I ,f-»J, (4) 

r,ne q - H · -iio,nrp~. 9fo · cooTHomeHHe · ~orJio 6u nocJiy&KTJ, · oTnpaBHoit · 
TO'lKOI. Haxo~eHHJI acHMnTOTlf4ecKOro pH,11;a ,1UIJI RHB q ·, nocKqJIJ,Ky 

RHsC: ,,;_ ·'t1~RH)RHBC: +· 0 ()N'J, Ho HeO'leBH,nHO, '!TO y (4) CYJlleCT~yeT'. 
·npe,neJI' G~D~ · ·' ,·. · ·• · · -' · 

KoM6HHaTopIWM nepecYMMJrpc~~eM ( 4 ) npHBo.m,;Tc~ K • BW; . co.n.epxameMY 
TOJll,KO , RBHO KOH8'1Hl:l8 tlpR 6 ➔ 0 BeJIH'lHHli. IlpH 8TOM Ilp8,nTIOJia!'a8TCR, '!TO 

t He nopo~aeT HK-paCXO,lll!MOCTel~ 3a.TeM MHOro:KpaTHHM npHMeHeH.HeM co
OTHOllleHHR (4) ,nocnraeTCR llOJIHM pe,nyKqHR H-no.nrp~B, TaK '!TO BCR sa
Bl!CIDIIOCTJ, OT Q , M co,nepnTcsr TOJILKO B KIP CR ( ~ ) , CBR3aHHl:lX c 

.1 H ( a ) . B pe3YJI1,TaTe llOJIY'l8HO CJie,nYJJlll88 · npe,nCTaBJI8HH0 acm.mTOTH
'leCKOI'O pH,11;a: · · 

"R. <t= L fl C11,(1,.)-RH6(c;/{1,.J~)+oQ."-11)~ RHB (Ras.C,)+o{'}.~Alj(5} 
HB {h.f I... . . .. ' 

ff . . . 

r.ne C·R - KIP, KOHe'lHl:le np:a c - 0, { h. l~ -noJIHlie H-pas611eHHR, T.e. 
T81Gle H-pas6:e:eHRR, '!TO pe.nyqHpOBSlllWI rp~ t;;4'!i.J~ He co,neplltl!T H .;. 
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no,nrpaqx>B lJ He 3B.BHCRT T8M Cm.mM OT !G, Ml. I® CR 38,ItS!lTCJI peicyp-
peHTHO: 

CR(G} = tc; RHa((1-Ras +CR (c;))G) = -tqRHs('t- L. fl 4( {1.)-q/{1,Ji) 
{'1,t;J':; ,._ ~ 

(6) 

r.ne £il npn .nelcTmm RHB pacCMaTIJHBaDTCJI KaK napBMeTj)u. HHor.na 

y,no6Ha 38JIHC1, (5) B T8p.mli8X "roJDiX" I® <i3: 

RHB r; = LC. n Cs(h.) L !1. ll,,,. (1.1) t;/f{h.}~ U{1.1J';f,,j+o{A'-'?; 
~Ii} u h. {unh=s'}

9
,, (7) 

ce.{c:J = tc;{RH,. q - L n ce. c1..1L n AHs {LI)· <:/ff 1,J~Oi"'!r~J). 
{1,.-J(i}~ I.. {unh.Jllf'~ 

Pa8JIOJt8mtJI (5)-(7) pelll8JOT IlOCTaBJI8HHYI> 38,Ita-qy H ,ItOJryCKa!lT onepa

TOpHyl) RHTepnp8T8.ItHJO. 

B § 3 IlOJiy118Hli pa3JIOlt8IDDi no.mmx ~r. PaCCMOTIJ8HK8 OCHOBaHO Ha 

TOM, 'ITO KaK R4s , TaK H R HI!> mem aJII'e6p8.R'leCKYJ) oorpyxorypy R-
onep~ (I), .nelCTBH8 KOTOpOI Ha ~r H3B8CTHO. 

PaCCMOTIJHM npOH3BO,'ItmllRI W'lt~OH8JI (II~) BH,Ita 

C: (~ {Ji,.J)= <leXf (J..{~,f,}+-.7'f+ f :J,.O,._J>OJ (8) 

r.ne 'f .H -cJ, -Jierroi:e .H T.RlK8JIH8 IlOJIJI C MB.CCSMH COOTB8TCTB8HHO -m. H 

-H-J.m.; oh., -JIOK8JO,HH8 onepaTOPH, COCTB.BJl8Hml8 113 no.1101 'f .H <#>; 
"J H '1t1. -.HCT0"4HHKH;. L --qacn ,ne!CTBHJI, nopoJr,It8HH8.11 Bsam.to,nelcT

B.HeM. KaK npa.BMO• ~r, B.CHMIITOTHKH KOTOpllX H3Y'!i8JJTCJI B qi!3HK8 -qac~, 

38,IJ.B.!)TCJI (8}. Tpe6ya:, liT06H <m7p1ie-06pasu =i... 6HJI.H JIORBJI.HSOBB.HH B6JIR-

3H fQJ~l{1\. a HCTO'qHlJKH ':J HeCJIR M8JI!i8 .HMeyncu, MH nOJiy-q.HM, 'ITO 

.HMnYncu .H Maccu KSJ[,Itol .ItHarpaMMll, ,ItaD11el BKJI8,J.t B (B), HB.XO.ItJITCJI B 

peDMe (3)_. IlpHMewm (5) H noCJie,noBaTenHo paspe1118.11 KOM6HHaTOP.HKY R<1s
lt RHa-onepamdi, noJiy-qaeM 

RHB c; {!!, {:1,.J) = < Texp{ l ~I (1:7,._J, 'f} +- 9 «f)),, +- 001-N), (9) 

r.ne 

LR ( I ·r L{'f, 'I>)~~ -:,,.o,. J1J ) 
eff ::. AH8 Texf>t cl( Te 1

. " - 1 r1 . 

061118.11 qx>pqml ( 9) npRM8H8Ha ;Ir.JIJI Hax~eHHJI mt,Ita H8.H60Jl88 ynoTpe-

6:ra:T8Jll,HllX OP. .itlIJl O,ItHOI"O 60JII,moro · BMIIynca Q HM88M 

f ~Qx/ ., L{tp}+:J<f'\ ,.... 
R1-1s T,,,,.{Q,!l)s RHsJdxe , r1u, .. )B(o.,e /o q-,oo 

6 

; 
.~ 

l 
i 

!::: f C~(Q) PiH11<To~coJet.R+:1.,/4 = ~~"lq)RHB Ta.._ ('J}; 

· RHa 'lis, f<M,/1) = RHB f./,uly e-itfx-iqy(TAf,c)8{o)CfJ)eL.~:J'f~ ~ 
• 9•-(IO) 

= L. c:i'(G) RHB To,.c ('f, ':I) -t- L. c:t(<~,'I) RHB To. c~); 
..... . tt. h.. 

'I'o,,c. {'I, 'Jje fJ!J e-•'l!J ( TCij) O,.,[o) el.1-:1-,>
0

• 

aztec1, CR -. K~; A,B,C H o.._ -JIORaJII,HHe onepa.Topu. Jf.JIJI .ItByx 6on111HX 

HMIJYJll,COB Q H P( ~J ) 

RHB Tascz, ( q J P, P..., 'J) = R,is[.lxc/:/'lz e -,."fn-i'JJ+i{P-.s)zrilf.}Blo)CLJ}D{l)i'+J?,,;: __ . 

. "- . ) ..._. ... h. ' ( II) 
::: LcR{q, "P, s:)·RH/1 'l'o,. (::1 i- L. CAaRCq)-Ccl>o (P1· RHa'1!0 V (J: ~) · 

,._ h,~ " " I( J .I 

"- IL 
r,ne CAl!•R (Q) H Cc» (P) COBna.nam' c I® pa3JIOJtt8HKI T(AB) lI T(CD ) 

R 
npH Q-,.oo .H P - oo. . 

Jf.JIJI CJiy-q8.II qMKC}ij)OBaHHWC .HMilYJ11,COB R H8KOTOPllX 6onDI.HX MB.CC no
JI8!. 1> 

R rf(.rr) = D < '"eL.fv,</>}+-:l'/ '-, =- RHB <reLeff{'l')r :JY,>. • 
HB '1, -1 -1\HB 1 , . · /o J1-,oc, o .1 

RHls '/',d'1) 5 RHB (T/J{1t}eL('1,f)1-!J~>., ~- ·~ c;-o-1)·RM6 1'o:f(x, 'J); 

R,u. 7j,B ('f, :r)sRHafclx e_;'trn~JB/o)el{,,f>)+;J'I>. ; ..... ~ ¼l'f,H)R-'('bh 

+ L c~ (H)C~ { H)·RHs. f Jre-ifX(Tnn {'f(d) O,.,{'f{•l}eL•JS{f)+-'J~ (12) ~- . ~ 

r.ne .;eff == <ro..eL~H+:l'f\ Leu('f)=C11.{TeLC'l',-t!_1)= L.:k;(H)O,., 
0.. /o, TT r 

H onepa.Top~ o,. ( f ) co,nepita.T TOJII,KO Jierroi:e noJIJI 'f ; C~ - I®, Jr;-
napaMeTpu 3®leKTHBHoro JUU'paHDSHa; c;(B)R. BXO,ItJIT B OP ;Ir.JIJI. TRlB)° 

B § 4 IlOKB.3aHO, 'IT0.8CJIH B KB.li8CTB8 lll,l'IRT8JJ118I"O onepaTOpa £ 
BH6pa.Tli onepaTOp to , pa3Jlar8Dlld H-rpaq> no MSJIHM BH8111Hl!M mmyn

CSM lt MB.CCSM B6Jm3H BX HYJI8BllX 3lj8'1i8H.HI, TO 0Ilp8.J1;8JIJI8MH8 to J® CRo 

CB060,ItH!i OT HK-paCXO.Jl;HMOCTe! Iij)H t - 0 R. CJl8,ItOB8T8JII,HO. MOryT 6un 
pa3JI0&8H1,1 no M&miM HMnyJll,CSM .H MacCBM B CT8Il8Hmle ~ ( T. 8 • C Ro no

JIHHOMllaJil,Hl,I no MBJMI paa.18l)HYM napSM8TpaM). 
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TSKl!M o6paaoM, qmcTopR38UKOlilIWI npoue,eypa, aa.na.BaeMaa onepaTo

paMR to , o6ecne1UlBaeT. nOJIHoe pa:m~eIDie 60JII,mruc R MaJIWC paccToH:

mul, 'lTO Be.u;eT K IlpOCTHM Pf-yp8BH8HWlM ;nJIJI K~. C .npyroii CTOPOHH, Ta

KBJI npoue,eypa y,u;o6Ha npR npaKTll'leCKl'IX BH'lRCJieHIDIX. 

Bo BTOpoff r.Jm.Be IlOCTP08HH .mm 8JII'OPRTMa BH'lRCJI8HRH K~ B MB-cxe

Me. IlpR 8TOM BR,n OP R C1lOHCTB9 nommOMRaJII,HOCTR ero Km no MBJIHM paa

M8pHHM nap8M8TpaM C'lRTaDTCH 38,Il;amrnMR. 

B § l RMaraDTCH ocHoBHHe R,neR 8JII'OpR'l'Ma "npoeK'l'opoB" ~ .OH npR

MeHRM B CJIY'la8 OP C IlOJIRHOMR8Jll,HO 38.BRCJilltBMR OT MaJIHX paSM8pHl,IX na

paM8TpOB K~ :a BHpaJKaeT RX 11epea ~r, aamICSlllllle TOJILKO oT 6oJILni:ax eBK-' 

Jm,ll;OBI:lX m.myJILCOB R Mace. Cqop.,y.mrpcmam,1 ero OCHOBHH8 mar.11. IlOKa3aHO, 

'lTO BOP H~KOMilOH8HT ~r co.u;eplltB.TCH TOJILKO lqH-KOMnOH8HTH onepaTOpoB. 

He88.BRCHMHMR
0

mwnoTCIIJllDlll, I® npH JlOKaJII,HHX oneparopax, OCTaJILHHe 

MOryT 6HTL BHpallt8HH qepea HRX. Jum HaXOJKJJ;8HRH Km npH JlOKBJILHHX "<LII8-

Hax CTJ)ORTCH,CHCTeMa .nR~P8HUR8Jll,Hlil npoeKTOpOB P,._ • y,u;OBJl8TBOpH

DitHX COOTHOW8HlID 

r, & ] 1'1H c-
.. Pti. L'fo,c ('Je) =- bh.lC • 

(13) 

1qH 
.nettCTBH8. P n.· CBO,ItRT~ K ,BH,n8JI8Hlm H3 To.. .npeBeCHOI'O BRJia,D;a H ,D;Kcp-
qiepeHURpoBamm B HYJI8 no BC8M napaMeTpBM;.Jo,c • IloRB.3aHO, Kalt RC

noJIL30BaTL P,._ )VIII onpe,u;8JI8HRH I®. IlOKB.3aHO T8.IOK8, 'lTO nOJIY'l8lllllH8CH 

qop.,yJIH MOryT 6Hn YIDIBepcam.Ho aan:acaHH (O n0Moll!L11 · R..- -onepamm; 

YCTpaHJmlll8H HK-paCXO,nRMOCTH, B03HlIK8DllR8.;nOCJI8 ,u;ettCTBHH Pn. , .H 

R.i,,P.. rr,f'IH c- • R*P. -r.-t'IH . o · 
y,u;oBJieTBOp.fillllleii ·YCJIOBHHM h.. .•o« = o,.,c, ,,_ 'l.k,D,.,:-· =1. , B IJR.n8 

' - R*P.. [T. JH C11,. - tt. RBC·•· ,. · (I4) 

H 
I')fe 'fnsc--· - H-KOMIIOH8HTa ~f, ;nJIJI. KO'l'Opoit CTpoHTCH OP, a C,._ -

~H . . . ' 
I® npx To..:. 

· . B § 2 C IlOMOlllLJD aJiropRTMa Ilp08KTOp0B nOJIY'l8HH qX>p.ryJI!l K~ )VlJI OP 

o6~eKTOB, R3Y'l8HHHX B § 3 rJI.l. . 

Jum pa3JIOZ8HRH no '60JILWOMY 8B~OBY. m.myJILcy RM88M ' {CM. (IO)) 
. . . .. ,, . . . . ... '~·- .· . . . 

.:c:-(q}= R:P...{Tns (Q,3~]H= ,·~ ~ _['.°e. (Q,<JJJH.z~II.:; .·. :· '_(IfP 

c: (Q,'l-)= R/tf..{'fJ{~Bc(<J,'l,~fJ'!:.i fl{1)·T,,:c l;:- L c;(Q)c.';i;;l-:.", . 
K,M. 

1 , \ . ' . . '· <' ' • ! • 

r,u;e :Z~IL -o6paTHll8 KOHCTaHTH µep8HOpdRpoBKH onepaT()poB To... , 2:-~-

KOHCTaHTH nepeHOpMHpoBKH To,.t .B MB-oxeMe •. a no ~3aHHOMY B p,._ 

8 

apcyM8HTY T8.IQt8.IlpoBO,nRTCH pa3JIOllt8HlI8 B HYJI8;; CooTHOmeHRH (15) BHpa-
lL . . 

ll8IlT CR 'l8pe3 6e3M8CCOBH8 RHT8!paJI!l nponaraTOpHOI'O TRila C O.u;IDIM BHem..: 

HRM m.myJILCOM, KOTOpHe MOryT 6HTD aHaJIHTH'i8CKl't BH'lRCJleHH Ha TpexneTJie

BOM ypoBH8 B TB. 
Jum .u;Byx 6oJILWRX 8BRJIR,nOBHX JIMilYJil,COB (CM. (II)) 

c;{(;,P,~) = R* P,,_ c:~>['I'n8c1> (q, '/Js.,,J}H=? fl< (s)·T,,8~ · l..~n - (16) 
I( .... ) ,. 7-t - L CAB (Q)· CcD,. (P ·Z:""' · .i:.r,._, 

,r,m,r . R " 
,- K 

r,u;e 'Z."in. -xoHC'l'aHTH nepeHop.mpoBKR To,.o..., , a Cn8 R 
,n. 

Cc»R 
MOryT 6HTL Haff.u;8HH O no~OlllLIO (15). 

Jum· aqq>eKTRBHl,IX JierKHx Teopd H ~r (CM. (12)) 

,I_~ ( H) = R* P,._ [(;{:J)}H = -~ P,,,_ [',(~) ]" z.-:.n.; 
c~ cuJ = R~ Pn. [T,, c:iJ]"= -~ P,..[Tn (:iJ]lfl-:.,,._ ·; CI?> 

n. ·l [ \]fl rnH '~z-1 CR. ('f,M1=-ffk·pti.(?) 1i,.t,('f1'J~ = f P,.,,_{f)·lfll_,{'f,':7)· .,..._-
. K ,n ~ r --f - L Cn11JH)· C8 ,JH)- Z.",..· l..rn.,. . • 

K11n1r 
7 5r eit eH 

r,Jte c...,. ... 'Z::.c~ -KOliCTaHTH nepeHOpMHpoBKH onepaTOpoB To... • T o,.o..: 
OHlil BHllKOJUDlTCH yxe B aqqiGKTHBHOit T80PHH H MOryT 38BRC8TL o-r i;: 
IloaTOMY neIJB08 H3 COOTHomemnl {I?) HBJUI8TCH ypa.BH8HK8M ;nJIJI onpe,u;8Jle-

HlIS: lR . ~PMYJI!i ( 17) CBO.ItHT BHllKCJieHRe , ~ H C ~ K pac'leTy 

MaCCHJ3HHX BaKYYMHl,IX RHT8rpMOB, 'lTO MOllt8T 6HTL c,u;eJiaHO ,u;o ,u;Byx ne

T8JIL B TB. 
B § 3 yCTaHaBJIRBa8TCH OBH3L CTpYKTYPH Km OP no 6oJILWOMY 8BKJIR

,JtOBY l!MIIYJILCY O Y~KOHTp"<LII8H8MH cneinra.m,HHX 06'1,8KTOB, Ha OCHOB8 '181'0 

CTp0HTCH 811l8 O,u;RH8JII'OPHTM BH11KCJl8HlIH K~ B' TB-8Jll'OpR'lV "T8H30pHOI'O 

CKJI8HB8HJUI" • 

IlOHCHHM BTY OM3L Ha npIDiepe 0P . (IO) ~ CKBJlHPHHX onepaTOpoB 

A 11 B. OP MOZHO aaI01caTL B BR,ne . -. 
. "5" ","c)i'- ) q,Jt,--.,. ... , . <,11··:Jf~>r J u0> 

' R,,t, T,,B {Q, !7.):::: t; C Qi-,3,f=· '(ql.)l(+(&-,fr),'t.. RHl5 .7; . ~ I 

r,u;e C " 14 -6espaBMepHH' q (Jf,···}'fi1} -HenpHBO,nRMHit CRMM8Tplil'lHH! T8H30p 

paHra ft , nOCTP08HHHi1 lil3 QJ'! .. QJ4tL , Tt···•J< .. ) - BKJIB.n onepaTopoB 

cmma ,c 11 TBHOTa (pa::MepHOCTL MJilHYC cram) 6 , JT -paSMepHoCTL TRs, 
f' -IlapaM8Tp nepeHOp.mp0BKH. 0Ka3HBa8TCH, 'lTO 8CJIH (18) np0RHT8!plil

p0BaTl, no q2.9'-A°,..➔oo o B8COBOi1 @'ln~eff q<.c.···G1,,.'¾2.r{"t_;w) , r.1te r('l:,GoJ)"' 

= 2 + ( olr - q;-)/2 + CJ€ • TO CJilHrYJIHPHOC'l'H RHT8!p8Jla (noJlllCa no -t/e ) 
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a) H9 saBHCSIT OT f-{ H A , 6) IIOpol!Ql;aJOTCSI TOJII,KO BM~OM OIIepaTOpoB 
TBHCTa 1:: H cmma 11- • Bll,Il;e.rum c· IIOMOllll>IO onepaTopa K 3TH CHHrY
JISipHOCTH, Mll TO"IHO Bll,Il;eJISieM BM~ o qiirac:1IpOBaHHHM TBHOTOM -z:, · H OIIH
HOM n. • .I{aJ:ree , 3TH cHHryJISipHOOTH ORa31iBaIOTCSI OBSI88.IIHllMH c Y\li-KOHTP
'LIISHBMH HHTerpaJia K onepaTopoB pa3JIOX8HHSI·B MB-oxeMe. 3Ta OBSI3o npo
,neMOHCTPl!pc>BBlia Ha IIpHMepe O,D;HOII8TJI8BWC JI8CTHH1UWX ,IOlarpSMM, ,D;8Xlll!HX 

BM~ B ,D;Byx1ie.CTK'llilili ROppeJISITOp TOROB ':}_µ= f (14 'r B MO,D;e.Jm 8 'f tf<f
CBSI3K CRaJISipa 00 OIIHHOpoM. 0TM8'18HO, 'lTO IIOCROJII,Icy MB-KOHTP'LII8Hli IIO
JIHHOMHaJII,Hli IIO Ma0C8M, TO TaRaSI CBSI3o oorJiacyeTOSI 00 CTSIISHHO:li 3aBH
CHMOCTo!O OT Maco K\li, BXO,It/llltilX BOP Ha MaJil,IX pacCTOSIHHSIX. 

T8M OBMHM, IIOCKOJII,Ry- MB -KOHTp'LIISHH MOryT 6!iTo Bli'lHCJI8Hli ,no '18-
T!ip8XII8TJ1'8BOro ypoBHSI B TB, qiymw;HK Cn;r: ORa3liB8DTCSI Bli'lHCJIHMHMK ,D;O 

TPSX II8TSJID. Ome11aeTCSI, 'lTO 8JII'OPHTM MOJltHO BH,D;OH3M8HHTD ,ItJISI IIpHM8H8-
HHSI Ha SIM. 

B Tl)8TI,8I rJIB.Be OIIKC0l!Hli0 aJiropHTMli Bli'lHOJI0HHSI K\li IIJ)HM8H0Hli ,ItJISI 

HaxOl!Q];eHHSI 0( "'~ )-IIOIIpaBOK OMl,HliX B38mm,ne:ttcTBmi K napTOHHli!M IIpaBH

JiaM OYMM ,ItJISI CTPYKTYPHliX qiymanrii IBP H0ilTPHHO H qx>TOHOB Ha HYKJIOHax; 
IIORa3aHEl B8.l!tli00TD IIOJIY110HHliX pesynTaTOB .JJ)ISI onpe,neJieHHSI AKXA• 

B § I nOJIY'&aa CBSI3o napTOHHliX IIpaBHJI cyMM C K\li TOKOBliX onepaTo
poB, BXO,D;SIIItlil BOP KOppeJISITOpOB BSKTOpHliX H IIC8B,D;OB8KTOpH!iX TOROB. 
CooTB8TOTBYJO!llH8, K\li SIBJUIR)TCSI peHOp.mHBapHBlITBMH; IIO,D;tISpKHYTa Heo6xoror
MOCTD RX ,D;BYXII8TJI8BOro pac11eTa. 

B § 2 ,I1;0TaJII,HO OIIKCBlIO IIpHM8H8HHe aJiropHTMOB "npoeKTOpoB" H'"TeH-
30pHOro ORJI8HB0lIHSI" ,ItJISI pac11eTa O( d.j )-IIOIIpaBOK K K\li TOROBliX onepaTO
poB B B8KTOPHOM H IIC8B,D;OB8KTOpHOM OJiy'laSIX. Ilo,npo6HO H3JIOX8HB, T8XIDIKa, 
II03BOJISIIOl!l8.ft coxpaHSITo aKCHaJII,H00.TOl!Ql;0CTBO Yop.n;a B pa3M8pHOli peryJISI
pH3aI.Um. C IIOMOllll>IO 3TOr0,TOl!Ql;8CTBa YCT0lIOBJI8Ha OBSI3o MElJll'JlY IIpamt1I8MH 

CYMM B H8IIOJISipH30BaHHOM•H8i1TpllHHOM pacoemnm H IIOJISipH30BaHHOM-qx>TO
polK,ll;0lilm. B np:e:6JIHJKemm JIH.nHPYJOU!Sro TBHOTa H '6e3l.facooBliX KBapKOB no

JIYtISHH OJI8,nyJlllH0 B!ip8llt0HHSI B MB-cxeMe: 

~ clx ("'4'iiP(x,Cl)-W,"r(x,Q2.))= 4- f~ + (~t{-~3 +:fit); (I9) 
0 ' 
4 . 4 

f i ~ (v.r:~-,'l}-w;r(rc/t))= ;2
A JJx(1;~~.q•-)-a~c1C,Q~J)=6 (1-~+{;s)-"(-;[ +J)), 

r.ne 1'l.j , l+'j -OTPYKTYPHli8 qiymw;HK IBP HSliTPHHO Ha IIpoTOH0 B H8IIOJISI
pH30BaHHOM OJiytI8.8, 31 -OTPYKTYPHaSI ~ IBP aJI0KTpoHa Ha HYKJIO;_ 

. ,Hax B IIOJISipH30BaHHOM OJiytiae, t -'lHOJIO KBapROBliX apoMaTOB, 111 -
IIOOTOSIHHaSI f' -pacna,na H8ilTpoHa ( 3A• I,23). 

B § 3 o6o~8TOSI IIplJJIOZ0Hll0 ( 19) ,nJIR: H3BJI0'10HJISI 113 3ROII8pm,10H-
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Ta A ,u4 ; • 06c™aeTOSI npo6JieMa OX8MOBOH saBHCHMOCTH TB pac11eTOB B 
KXJ{ H IIpHM8HR0Mll8 IIpH ee pemeHHH M8TO.n;ll, B 'lQCTHOOTK, TaK Ha31lBa8M8SI 
"oxeMHo-mmapHBlITHaSI TB ", B KOTopoii 3q>q>0KTHBHliii sapSI,D; JIBJISISTCSI Ha6-
JIJ:Wl8MOil:, IIOOKOJII,Icy OH .mmeil:HO OBSI30ll C qlH3H'l8CKOil: B8JIH'lHHOli 1i .Ilpn 
3TOM ymmepomH00 3Ha'l8HH8 ~Kx,t1,IIOJIY1ia8TCSI II8p80'10TOM H3 TaKO:li CX8-
Mll B oxeMY THIIa MB wm BT (MCU-oxeMa). C noMOllll>IO (I9) IIOJIYtISHa oBSiso 

(,ItJISI f = 3): A HB(HOH) = t'HA(NOH)" A"x ·, r,ne r,ra{HoH) 8CTo 0,37(0, 79) 
.ItJISI nepooro HS npamur OYMM (I9) H 0,45(0,95) .ItJISI BToporo, a fi:R -

sHatieHHe 11,o,A B "oxeMHo-:mmapHaHTHOii TB". Bn.nHo OYll!SCTBeHHoe HSMeHe-:
mi:e . /I HS IIpH YtISTe .nBYXII8TJI8BOro IIpH6JIHJit0HHSI. 

B 88.Itllf'l8HHH Cqx>JlMYJIHpoBaHli OCHOBHlie pesym,TaTli rorccepTru.um H 
o60yJlf,I];8Hli ,D;8Jll,Heiimne IIYTH pa3BHTKll Ilp8,IT,JIOJK8HHHX B Heii n.neii. 

B 'l'Jl8X IIpDOZ8Hlf.llX · oo6paHH H8KOTOPli8 npe.n;IIHCa!lliSI pa3M8JlHOii pe
ryJISipH3aJ.Um, IIpHB8,D;8Hli KOM6HHaTOpH!i8 qx>JlMYJill q>ymanrOHBJll,HOli T8XHHKR, 
060YJm8HO IIpOHOXOl!Ql;8HH8 11 KOHTaKTH!iX 'L718HOB". 

OCHOBHH8 p08J'.lll,'l'&TH, IIO.-y,18HHH8 B ,ItH008p'l'SinD[: 

I. Ilpe,IT,JIOX8H Mero.Ji 'nooTpoeHHSI aCHMIITOTH'l80KHX pa3JIO.llt8HHli \liT no 

JID60MY tIHOJIY 60JI1,111HX SBRJIH,D;OBHX HMIIYJII,COB H Maco B. MB-oxeMe' 06o6I118.JD
lllHli Ha 3TOT OJiytia:li IIpol(e,Itypy IIOJIY'l8HHSI paSJIOJKeHHSI IIpOH3B8,D;8JfflH ,D;Byx 
onepaTOpoB Ha MaJil,IX paCOTOSIHWIX. IlpH 3TOM pa3JIO.llt8HH8 B8,D;8TCSI IIO MB
nepeHOp.mJ)OBBlIHHM onepaTOp8M O K\li, pa3JIOJltHMHMH B CT8II8HHH8 pSI,D;ll no 
MaJWM HMnyJIDOaM H MaCOBM". 

2. IlOCTp00H ymBepcam,lWi! 8JII'OPHTM Bli'lHOJI8HHSI K\li TaKRX pa3JIOJK8-. 

HHii. no OJlaBHemm O ,npyrm.m OII00068MH BlltIHCJieHHii aJiropHTM o~aeT 
6oJu.moii 061JlHOOTDIO B CO'l0_Tamm O IIpOCTOTOii H 3q>q>SKTHBHOOToll: OH IIpHM8~ 
IDIM ,ItJISI Bli'lH0.n8lillSI OIIHHOBHX, TBHCTOBHX H T.,n. TB-IIOIIpaBOK K K\li BOJJ.n;y, 

r.ne HM88TOSI OBOiiCTBO RX IIOJIHHOMHaJII,HOCTH no MSJINM nap8M8TPBM; HST H8-
o6xo,J:tHMOOTH B MK-o6pe3aHHSIX H HS,ll;O BlitIHOJISITo \liT, 3aBHOSIIIIHe TOJIDKO OT 
6oJIDmnx nepeMeHHHX. · · · · · ' ' 

3. IloJIYtieHa oBSiso K\li paSJioxeHHii Ha MaJil,IX pacoToSIHHIIX o Y\li-pacxo
,11,HMOOTm.m cne~am,HHX \lir. Ha OOHOB8 3TOii OBSI3H IIp8,IT,JIOJK8H 8Ill8 0,D;}IH CII0-
006 Bll'lHOJI8HHSI Kil?, OBO,nSIIItHtt RX pactieT° K BlltIHOJI8HHIO MB,:-RQHTp'LII8HOB. 

4. IloRasaHa np~am,HaSI BH'lHOJIHMOCTo B BliaJIHMeCKOM BH,ne q7:... 
3aBllC.liMOCTH MOM8HTOB OTpyKTypHliX ~:Ii IBP qx>TOHOB H JI8IITOHOB Ha, 
HYKJIOHB.X BILIIOTh ,Il;O TPSX II8TeJII, B TB. 

5. Bli1Ul:OJI8Hli 0( r:,1; )-IIOIIpaBKR CR1II,HliX BsaHMO.n;e:ttoTBHii K napTOHHHM 

IIpaBltlIBM OYMM .n,,iSI OTPYKTYPHHX ~:Ii IBP~ Ilo;rytie:mme pesym,TaTii om-
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8HB8JOTCH 0Ylll0CTB0HHHMR ,lJ,}Ilt onpe,11;0Jiemm 3Ha'i0HWI A l<JC/1, ll:8 8KCnepm11eH
Ta, mm B0,DJT K 6oJiee 118M ,IJ;BYKJ)aTH0MY ;yM8HLmemm A HB ,JJ.}Ilt pacCMaTp:e:
Ba0MHX npo~eCC0B. 
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