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06m81I xapaKTepHCTHRa pa60TH 
AKTyMLHOCTI, npo6.1IeMH. OcHOBHHM peryJI/ll)HHM pa60'l:RM HHCTPYM8HTOM ItBaH
TOBOi! T8opmr llOJI/1 HBJUt8TCS M8TO,It nepeHOJ)MRI)Y8MOtt Teopmr B03MY1!18lmfi/!/ - B TaKOM no.nxo.ne paccMaTPHBa8MYJO BeJIKtIHHY G npe,ncTaBJJmJT B BH;n;e q>OpMaJIJ,HOI'O p!i,na no KOHCT8HT8 CBH3H f/ : 

G=ZgnGn, 
' :ym- BH:qHCJieHM Gn nOJI:r,symca cpefutMalioBcKOt:t ,nitarpaw.moit T8XHRKOtt l. C llOMOUU,D 8TOI'O M8TO,I(8 n~eHH Ha,neJKlille KOJIHqecTB8HHli8 pesy~:r,
TaTH, ormcHBamute nmporatit R!)yr SIBJieHltit @{3HKH a~eMeHTapHHX qacT~. BneqaTJIIIDm:lttt ITPHMBP COBlla,I(8HliIH TeopeTKli8CKmC pacqeTOB, llp0B8,I(8HHWC 
no -reopmi: Bosi.,ymeHltit, n aRcnepnieHTa ,naeT HaM KBSHTOBSII a~eKTpo.IOIHa
MKRa. 

O~aRO e11te B 1952 I'OlJY JlattcoH BHCRa38JI npe,ItIIOJIOllteHHe 121, qiro 
B ItBaHTOBOtt ::weKTpO,nmiaMHI<e qiyHroum I'pmra aMIIJmTY.ItH <pll3HqecKHX coc
TOHimit H T.n. ItaK qiyHKiijllll KOHCTa.HTH CBH3H HMelOT oco6eHHOCTI, B ey~e. YRa38HHll8 Be~ He HBJifim'CS B 8TOA TOqite a.HaJmT}Iq8CltHMII, a p!i,I(H 
Teop:rm B03MYllt8Hldl: M!{ HHX acm.mTOTll'!8CKJie. BalltH!lM maroM B H3JqeHHH <PYJ{K!O![OHBJII,HOA 3aBHCJIMOCTH no KOHCTaHT8 CBH3H ItBa.HTOBOnOJieBHX MO,ne
~ett Hlm:Jioc:r, n~eHHe acm.mTOTHKH 1t0aq$mxeHToB G;, IIpJ[ 60JII,lll.llX n • Ifa.1JWIO l!HTellCllB!WY JilCCJl~OllaH11JB( B &TOM HalIJ)W3JI8llllll Clwro 
llOJ!OllteHO B pa6oTe JhmaToBa 131• HcnOJih3YH MeTO,I( ~OHaJII,HOI'O ne
peBaJia, OH IlOJIY"'lltlI acm.mroney KOa@imn{eHTOB P~OlteHJIII p8HOPMrPYJIIlOBOit 6eTa-w-Hroum (]VII!( qJYHKitHH ThM-Mamla-Jioy) CKBJIHpHO! MO,I(eJIK 

tp4 • B HSCTomitee BpeM!I Ha OCHOBe MeTO,I(a JilmaTOBa mme,neHH a.H8JIO
I'HimH8 acm.mToTHKH B KBaHTOBott a~eKTpo~~Ke, Slf(2) Hea6MeBott KaJm6pOBOlll!O! MO.I(~ fulra-Mwmca H T.,I(. • B 8THX Teop:imx Bee KC-CJI8,I(OBa.Hlllle cpyHKiijllll HM81lT oco6emrocT:r, B ey~e no KOHCTa.HTe CBH3Rfj 
II_PH1ieM CTpyit'cylla 8TOtt oco6emrocTR ORa.3HBa8TCS ymmepClilJII,HOii. 
IlOJiyqal]lllleCJI PJW1 mwnoTCII acmmTOTl!'leCRlDffl, llOCKOJU.Ky me Koacp
<PKUJ[ellTU pac-ryT.q:aRTOp1iiam.m& 06pa.30M. B CBeTe m.llll8CRB.3a.ImOI'O 
nowrrao, 'ITO ycnex KOJllrlleCTBeHHWC np~CKB.samdt Teopmc B03MYlltemdt 
B03l40JleH JIHJDJ. B CJcy'la.8 1Dl:CJleHHOtt WIJIOCTII napaMeTpa pa3.1IOlt8lDUI. 
TllltaH CU'YaD;lt'UI HB.6Ja:ul;aeTCS B KBaliTOBOit 8JieRTp0,I(lUIBM:We H 06':be,nri
HemiO:il MO,D;eJDI CJiaelllX H 8JieRTp0WII'lmTHHX B3SllMO,Itettc'l'mdt BattH6eprE}-/ ca.iuwa.151 .B MO.lteJlJDC mtJWWX B3Ul!O.D;eilCTmdt,np~aB!llllCJI paaee' I, 
BeJJll1nllia napaMeTpa pa3.1IO.llteHKJI 6o.JII.maH, 11 ll08TOyY o6wmaa T80Jl]IH 
B03MYJll8m Ke .,n;a~'l' S.D;ec. xopolllEC pe3yJll,TSTOB. 

CJre1JY5'l' OTM8'l'J!Th, 'IITO .l{allte B CJIYlla8 'llICJI8HHO! MaJIOC'l'll KOHCTa.HTH B3am.fO.ztelc'l'BJIH JIMellTCS odJracn 3HS'leHl!dl: Itlm8MaTJ{tl8CKHX nepeMeHma:, r,ne ~ecKHM napaweTpoM paMoumm JIBJIJie'l'ca npoll3Be,nemre 
ROHCTa.HTH CMSR Ha 6o.nmo! ~orapxqM JtMIIYnI,CHOI nepeue1moa. B 'l'aKHX 
CJiyi:zamc np0lllCXO.IOl[T lWXO.lt sa paMia! CJia6oit CBIISR. 
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BCJie,ncTBKe yKasruurux q>aKTOPOB orpa.HR'leHHOCTK MeTo,na Teop:im B03-

MYUl6Hltft 6oJII,lllOe 3Haqemte K aKTyaJII,HOCTl, npno6peTa.JOT' BO-IlepBWC' no.n

xo.nu ,He CBll3aHHl,l8 Henocpe,ncTBeHHo C MaJIOCTl,10 KOHCTaHTH B3aKMo.neftcTBRSI 

R CT8IleHHIDm pa3JIOJlt8HRIIMH, a BO-BTOpliX, B03HRKa8T 3Maqa ~CJI8HHJi 

lI "cyw.mpc>Brumll" BHCIIlllX IlOp!I.IU(OB Teopmi: B03MYill8HlIB, T.e. 3Maqa 

"BOCCTaHOBJieimi' paccMaTp:irnaeM!lX qlyl{~ WIJl !J ~ I • 
Ooo6eHHO aKTYaJll>Ha eTa npo6JreMa B KBaHTOBOft xpOMO,ll;KH8.MIUt8 - Teo

PRlI, Ha OCHOBe KOTopoft npe.n;npmmMamCSI IlOilllTKlI ormcamm CWil>HHX B3a

lIMO,neilcTBRil:; 9Ta T80pRSI OMMaeT acm.m:TOTJiqecKOft CB06o,noft - aqq,eKTKB

mtll sapim C pocTOM lIMilYJil>CHOtt nepeMeHHott YM6Hl>llla8TCSI JiorapliqlMIPI6C

KlIM o6pa30M. B paMKaX KBaHTOBOii :xpOMO,ll;KHaMHICH .u.im 60Jil>lllllHCTBa npo
ueccoB nepooe npnc5.mutemre Teopmi: B03MYillemtil 'KaqecTBeHHo coBnMaeT c 

aKcnepKMeHTOM. O~aKO B pime CJIYll:a8B CJie,Itymtl!e nonpaBitH K qmsJiqeC

KlIM Be~~aM He JIBJI/IIOTCSI MaJIHMH n COCTaBJIJIIOT I0-20% OT OCHOBHOro 

BKJIMa 6 • Kor,na aHep:rmi: B38lJMO,neiicTBYJ(lltRX qacT~ He oqeH1> BeJmKH, 

,naxe npn HaJraqIDf aclIMIITOTRqecKoil CB060,!Ul orpamt'l:RBaTl>CSI JmlllI, nepBH

Ml! nplI6JrmteHKIIMl!l,IlO-~OMY,HeJil>3Sl. 
C 'l:RCTO TeopeTl'IqecKott ToqKR spemm: RHTepeceH Bonpoc o cymecT-

BOBaHIDIB KBaHTOBOil xpOMO,IO!HaMRKe RHq>paKpaCHO CTa6Wil>HO.lt TO"IKH. Ha 

~yxneTJieBOM ypoBHe npn COOTB,TCTBYJ(IIl8M BH6ope liKCJia copTOB q>epMRO

HOB TaKaJI TOliKa cymeCTByeT 71; O~aKO Bonpoc O ee YCTOttliKBOCTR 

OTHOCRT6JibHO J'lieTa BHClllKX nopiI,nKOB HeJICeH. 

IIepeliRCJieHHHe BHllle o6CTOHTeJibCTBa ,nena.JOT aKTYaJll>HHM, BO-nepBWC, 

BHliRCJieHRe CJie,JzyiaitRX npn6JnmeHRtt - TpexneTJieBoro, , a MOJtteT 6HT1>, R 

6oJiee BHCOKHX, K, BO-BTOpliX, paspa60TKY MeTO,nOB o6pa60TICH pesyJil>Ta

TOB T80pKR B03MYIIteHKA B KBaHTOBOtt xpoMO,IO!HaMRKe. 

K COJltMeIDnO, K3J'li8HR8 Hea6eJieBHX KaJ1K6poBOliHHX MO,n8JI8H COnpHJ!t8-

HO C 60JI1>mm.m: MaT8MaTRli8CKHMR TPY~OCTHMl'I. TaK, BllliRCJieHRSI no Teop:im 

B03MymeliRA lIPKBO,n!IT K HaCTOJil>KO rpoM03,IUG!M Bl:UUI~, liTO WIJi npoBe

,neHRSI Tpe6~CSI altamITRli8CKRX npeo6pa30BaHlIB PaIO!OHaJll>HO KCilOJil,-

30BaTl> 9BM B .,IloCKOJil>K,v npHM8H8HR8 BWilICJmT8Jil>HOft T8XHKKI! CTaHO

BlITCSI a.nee!> np:r.m~aJI:bHHM, R IlOCKOJil>KY WIJl. aHaJraTJiq6CKHX npeo6paao

BaHlIB ee HaliaJIK KCilOJil,30BaTl>OTHOCRTeJil>HO He,naBHO, TO B8Cl>Ma BaJKHHM 

.a:BJI/IeTCSI paapa6oTKa MeTo,nnKH lI cocTaBJieHile nporpaMM';rr;rsi. BwniCJiemm 

q>e:lhlMaHOBCKHX ,nnarpa.MM Blicnm:x IlOJ)II,nKOB. -B xo,ne BH'IRCJI8HRA, OIIHCH

Ba8MHX B ,nnccePTanm, npo6JieW TaKO.ro ~opTa,npKXo,nRJioc1, pemaT1> Heo,n-' 

HOKJ)aTHO. 
BecbMa B8poHTHO, liTO B ocHOBY dy,u,yntett _TeOPKR ,06'I>e.nmutm1ett 

BC8 mr,u;B B3aHMO,neilcT~, 6y;zyT IlOJIQXeHH cynepc:HMMeTp:r.ttmHe H8a6eJieBH 

KaJm6poBO'lllll8, ·M:>,neJm , 91. HcnOJI:&80Baml8 s,nec1, Teopo BOSMYJlleHd WIJi 

IlOJIY'I8HKI! QtOllI,l«)-mcy;ltl, : , TOtIHOtt RClJIK'le CTBeHHott RliqlOPMaI:OllI He lIM88T no-
,, • > -. • ' 
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Ka 60Jil,lllOro CMUCJia. TeM He MeHee, pesyJibTaTH TaruIX pactreTOB MOryT no

CJIY,KHT!, ClU'HaJIOM Ha.Jlll:1:!IDI "B8Cl>?,la BaJltlillX .KaqeCTBeHHllX CTOpo!!, KOTOplle 

Tpy,nno 06Hapy,K:HTl> Ha OCHOBe 06U1eTeopeT1rneCKRX paCCYJ!Ul,emw. Tamlll 

CHTY~ ,Oli8Bll,JUIO ,HMeeT MeCTO ,nJIJI MO,neJIR ,npe.zvroxeIIHOll i( IU/ .B!I'IBc

JieIIWf 117 IlOKa3aJIR,qTo B Hen BilJIOTl, ,no ,nByxneTJieBOI'O np:11clJmJKel!lIR 

BKJIJOlmTeJll,HO OTcyTCTByeT peHOJlMHPOBKa SaPR;IJ;a - ,nByxneTJieBaR 6eTa

<pylffiUWI paBHa HyJIIO.Ka.K noKaaa.Ho B .nnccepTauim,aTa <pyl{KUWI pamm HyJIIO 

li B TpexIIeTJI8BOM Ilp:116.rrmKemm,liTO B 60Jil>lllOli CTeneHK CBR,n8TeJil>CTByeT 

0 paEeHCTBe HyJIIO Bceil 6eTa-<pyHKUlllI. '.I'eopeTHli8CKOe .noita3aTeJibCTBO 8TOI'O 

CBOliCTBa, a TaRllte 06HapyxeHRe R ll3J'lleHRe cynepcKMMeTpWIHUX TeopRH' 

B KOTopwc OTCYTCTByeT peHOPMHpOBKa sapima,MOJKeT ID~8Tl, HeTPHimMbHUe 

CJie,nCTBRSI npn IlOCTpoeHRR MO,ne.Jil'I, 06~e.nmutm1eil BC8 BK,nll B3aJIMO~eilcTBRH. 

UeJil> pa6oTu - paapa6oTKa MeTo,noB BbllJHCJieHRSI x BH'l:RCJieHHe-perropMrpyn

noBl:lX qlyl{KUKff B li8Tupe:xneTJieBOM lIPRMRJlteHRR WIJi Teop:im y> 4 , B 

.ItByx- l'I TpexneTJI8BOM npn6.mmeHRRX WIJi Hea6eJieBHX .Ka7IK6poBO'Ilrnx 
Teopd; · , 

pa3BKTHe cnoco6oB allnpOKCJIMaumI, llCCJie.zzyeMUX B KBaHTOBOilO

JieBHX MO,neJillX qlyl{~ (6eTa-qlyl{KU!ffl, Iq)RTnqec.KKX KH,neKCOB qla30Bl:lX 

_ nepexo,noB H T. n.) , Ha OCHOBe nepBHX liJI8HOB Teop:im B03MYIIteII:irti ll KC

IlOJI!,30B8lIIDI aCKMIITOTJiqeCKHX oueHOK. 

Hey,maJI HOBK3Ha K npaKTK'l:6CK8.ll geHHOCTl, 

B ,nRCCePTanm BnepBHe BWlllCJI8Hll peHOPMI'pyIIIIOBHe g1ymcrnm MO,ne.im 

'f)J, B qeTupexneTJieBOM IlpK6JrmlteHIDI B CXeMe BU'l:RTrumil 

n npoBe,neHo cpaBHeHRe pesyJI1>TaToB BWIBCJieliRA c acKMIITOTHqecKRMH 
oueHKaMK. 

Paapa6oTaH 8qq,8ItTRBHWl: MeTo,n IlOCTpoeHM annpoRCKMaHTOB peHopM

rpynilOBHX giyHKURii ,naHHOH MO,neJIK, KOToputt B OTJIKlille OT RM6BJIIKXCR ,no 

8TOro MeTo,noB Il03BOJIR8T YliRTHBaTl> BCIO IDll6l!ll1YIOCH B HaCTOJIIIl86 Bpem 
0 HHX IDlq>opMauKIO. . 

BnepBue npe,wroxeHH MeTo.nu npn6JIKJlteHHoil liRCJieHHott oueHRH acm.m

TOTlIItH peHopMrpyIIIlOBHX qlyl{~ lIPll 60JiblllllX 3HalieHMX KOHCTaHTH CBII-

3R, l!I Ha KX,OCHOBe n~eHa oueHKa IlOBe,nemm: 6eTa-qlyl{KURR B MO~e.Jil'I 
<D 11 ·• A(D) ~ 0.9 nJ 
T • ,~ a·g>>J (J • 

BnepBHe npo~8JiaHll ~yxneTJI8BU8 BllliRCJieHWI peHOpMrpynllOBUX 

qlyl{~ KBaHTOBOtt xpoMO,IO!HaMRKH n s u ( '-, ) cynepcHMMeTpnliHoil 

KaJ1R6poBOliHOil MO,ne.Jil'I lIPK lIPOR3BOJil>HOM aHalieHRJI Ka7IK6poBOliHOro napa

M6Tpa. B 3TKX Jlte Teopimx BnepBue npoBe,neHH BHliRCJieHltll peHOPMrpyn

IlOBl:lX qlyl{~ B TpexneTJieBOM npKMRJlteHRR. 

B SU ( 4) cynepcRMMeTpntIHoil Hea6eJieBoil KaJ1R6poBollHoil MO,neJIK 

B TpexneTJieBOM lIPH6JimlteHRR IlORa3aHO OTCYTCTBKe peHOPflmI)OBitH 3apiI

,na. · .I{o aToro BpeMeHR HR B o~ott li8TupeXMepHoA KBaHTOBOilOJieBott MO,ne

Jlll TaKOI'O qiaKTa He 06HapymmaJIOCJ,, 
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Pa3BHTU8 B ;nrccepTa.Inlli MST0,!01 ITOCTpoeHRfI anrrpOKCHMaHTOB peHopM
rpyrrrrOBUX c}iymamn lI .npyrnx BeJmtmH B CKaJillpHUX TBOPRIIX IT03BOJIHIOT 
CllCTeMaTHti:ecron.1 o6pa30M Y'IHTHBaTb BHCllllle rrorrpaBKH Teopllll B03MYIJ10Hllii. 
OHR MOryT 6UTb rrpHMeHeH!l B pacqeTaJC JII06ux .npyrnx qill3lltI0CKIDC BeJIH
'IlfH, rrpe,ncTaBRMWC B BH,ne ac11M11TOTHqecK11X p,I,nOB co 3HrutorrepeMeJUil1Ml{ 
KoacfxlmrmeHTaMll. IIpnBe,ne1rnue B ;nrccepTarmn sHati:emm peHopMrpynnoBux 
cpyHKI.OIR KBaHTOBOit xpOMO,nHHaMHKH K S lj ( 4) cyrrepcIDv1MeTpH'llIOii Hea6e
JI0BOii KalIU6poBO'llIOii MO,neJIH B ,nByxII0TJI0BOM rrpKCIJIHJKemm rrpn rrpoll3BOJib
HOM :rnati:emm KWrn6poBO'llIOI'O rrapaMeTpa ,naJOT B03MOlKHOCTb HCCJie,noBaTb 
KWrn6poBoqHYJO 3aBHCHMOCTb ypaBHemm peHOpMrpyrrrru R Il03BOJiffiOT B KB.JK
,l{OM KOHKPSTHOM c.nyqae pa6oTaTb B HaK60Jiee y,no6Hott F.ruIH6poBKe. 

IlOJIYti:emme pesyJILTaTH TpexrreTJieBUX BH'!HCJieHllfi peHOPMrpYTIITOBUX 
(py}IJ{ll!lfi KBaHTOBOfi xpOMO,nl{HaMKKII MOryT 6UTb RCITOJib30BaHU rrpu yqeTe 
TP8Xl10TJI8D!lX rrorrpaBOK B qiH3lltI0CKlle BeJill'IHHl1, a TaIOKe rrpn pa3pa60TK0 
MBTO,l{OB 11CJ'MMHpoBrumll11 pg,!tOB 3TRX cJJYHromii- IIporpaMMH ,IT,IIJl aHaJIHTnqec
KOI'O BU'IHCJI8HRfI cpeiiHMaHOBCKllX ,nKarpaMM, omrnamm KOTOPHX ,naHU B 
,nKccepTa.rnm, rrpnro,nHH ,IT,IIJl rrpoBe,nemm o.IUio-,.n:syx- 11 rpexneTJieBHX BH
'Il'ICJieH:im B JII06HX .npyrHX TeOplUIX. 

1TJm 3ancytTH BWtBHI'aIOTCJI CJienynuxe OCHOBH!le pe3yJILTaTH. IlOJtV'IeHHUe 
B .p;HCCepTamm 

I. IIpo,neJiaHU BU'IHCJI8Hlll! ti:eTupexrreTJI8BOI'O rrpH6Jimitemlll peHopMrpyrr
IlOBHX cfJYHKilllii 11,7UI MO,neJIH <p4 l! rrpoBe,neHO cpaBHeHHe pe3yJII,TaTOB C 
aclIM!ITOTlI'IBCKKMH on;eHKaMR. J{aHo cpaBHemte peHopMrpynnoBoii 6eTa
cpyHKillll! 3TOtt MO,l{eJm B pa3Jil!'IHHX peHOPMHPOBO'lHWC cxeMaX. • 

2. Ilpewrollttma rrpon;e,nypa rrocTpoemm anrrpoKCHMaHTOB 6eTa-qJYHKIJ;HH 
MO,neJIH cp4 , l!CilOJib3Yl(lllaR: HHcpOPMaI.OID, rr~eHHYIO 1!3 acm.mTOTl!'leCKHX 
OD;8HOR,H rrepBHe TO"ll!H8 q.JI8Hll TeOpl!l! B03MYDteHllfi. Pa3Bl!TH MBT0,!01 IlOJIY
ti:eHllll rrpn6JimKeHHOfi OD;8HKH l!CCJie,nyeMHX cpyHKIJ;ltli rrp:11 60Jibllll!X 3Haqemmx 
napaMeTpa pa3JIOllt8HlliI. I!OKa3aHO, 'ITO yqeT TaKOH acl!MIITOTllD JIB7IlI8TCR: 
CY1118CTB8HHHM B·nocTpoemm anrrpoRCl!MaHTOB. IIpewroxeHHHtt MeTO,n anrrpox
c~ rrpni:eHeH K BHtIHCJiemm KPHTlI'IBCKRX HH,n8KCOB cp83OBHX rrepexo-
,noB B qx>pMa1IH3Me e, -pa3JIOX8Hlm. 

3. Paspa6oTaHU rrporpa.MMH ,IT,IIJl aHaJIHTlltiecKOro BHtIHCJiemm Ha 8BM 
BMa,l{OB O,nHO-, ,n:syx- H Tpe:meTJI8BHX ,Itl!arp&1M Hea6eJieBHX KaJIH6poBO"i
HHX Teopmt B KOHCTaHTH peHOPMl!pOBKH B CX8MeMlmHMa7lI,HHX:BWmTamnl. 
II~em. Bupaxemm MIi peHopMrpyIIIIOBHX 11/YH~ B.,nByxrreTJieBOM rrpH6-
JIHXeHHH rrpu Ilpoll3BOJibHOM 3Hati:eHBH KaJD116poBOtIHOI'O rrapaMeTpa ,IT,IIJl He
a6e.n:eBott KaJill6poBOtIHOtt MO,l{eJil[ c cpepMHOHaMJI. B 3TOM rrpH6JimiteHHH 

Hait,neHHYJII,TpaqHOJI8TOBH8 aCJIIMIITOTl!IQ[ cpepMB:OHHOI'O rrponaraTopa, sqi-
cpeKTHBHOI'O ItSJm6poBOtIHOI'O rrapaMeTpa u s<Iq,eitTlll!HOI'O sap!i,na ,1T,1IJI RBaH
TOBOtt xpoMO,Itl!HaMIIKH • . 
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4. Pa3BHT M8TO,n BH'IllCJiemm TpexrreTJI8BUX ipei.tHMaHOBCKllX llHTerpa
JIOB B cxeMe pa3MepHofi peuopMHpOBKll. Pa3pa60Taua MeTO.nIIKa BU'!HCJiemm 
,nnarpaMM Hea6eJieBUX KaJIK6poBO'lllllX Teopn:il B TpexrreTJIBBOM rrpn6JIHJKeHHH. 
B aTOM npn:6JIIDKeHn:n BUtIKCJieJru peuopMrpyrrrronue cpyHrumn Hea6eJieBoil Ka
JIH6poootIHott MO,neJIH c cpepMHOHaMll. 

5. Iloxasaua HerrpKMBHHMOCTL o6uqHoi.t cxeMU pa3MepHoil peryJI1Ip:1rna.rnin 
K S lj(4) cyrrepcIDJJMeTplI'IHOii Hea6e.neBott xaim6poBoqJioil Teopn:K. 
IIpewroJKeHa MO,nnqillKa.rnUI 3TOii CXeMU, y,noBJieTBOp!IlOOlaff ,IJ,}IfI paccMaTpUBae
MOH MO,neJIH Tpe6oBaHIDIM cyrrepcHMMeTpllll. IIpoBe,neHO BuqnCJieJme aHOMaJib
HUX pa3MepHOCT8H n: 6eTa-cpyHKD;HK ,naHHOii cyrrepcnMMeTpUti:HOH TeopKH B Tpex
rreTJISBOM rrpu6mutemm. IIo.7IYqeHo, qTo B STOM, KaK n B rrepBux ,nByx rrpu6-
JIHJKemmx,6eTa-q,yHKD;Im paBHa HfJIID. 
Arrpo6awm ;nrccepTarmn. Pe3yJILTaTH, rr~eHHUe B ,nKccepTann:n, .I(OKJia,!01-
BrumcL Ha ceccimx Off~ AH CCCP (I977 n I979 rr.), o6cyJK,naJIHCb Ha ce
MHHapax B ~T~ OHITTI, MaTeMa:n:ti:eCKOM nHcTn:TyTe AH CCCP n:M. B.A. CTeK
JIOBa K ~H31I'l8CKOM llHCTHTYTe AH CCCP HM. II.II. ~e6e,neBa. 
IIy6JIHKallllll. IIo pe3yJILTaTaM .nnccepTarmn: orry6JIHKOBaHO 8 CTaTeiL 
06'I>eM pa6oTU. )lncceprarnm COCTOHT ll3 BBe,neHIDI' qeTupex rJiaB OCHOBHOI'O 
TSRCTa, 3aKJIIOti:eHIDI ll ,nByx rrpHJIOXeJIBii, C0,!{8PJKHT I2I CTpaH:mzy MalJ!llHO
Ill!CHOro TeRcTa ll 6n:6JIHorpacpuqecDil CITHCOR JIHTepaTypu ll3 8I H83BrumJI. 

Coneplltcllme pa60Tli 
Bo BBeneHHH ,naH KP8TKUH llCTOPRti:ecm 063op UCCJie,noBamni, KaCaJ!r 

lllHXCJl CTPYKTYPN R CBOiiCTB pa3JioXeHH:ll no KOHCTaHTe CBiI3R, IlCITOJib3Y8MHX 
rrpH pemeHn:H 3a,nati: KBaHTOBOii M8Xaim:KH H Teopm,: KBaHTOBaHHHX IlOJiett. Oill!
CaH!l rrpo6JieMll, BOSmtKaKl!lRe B pa.MKax TaKoro rro,nxo,na,n o6JiacTL era 
rrp:B:MeHn:MOCTH. 0TMeqeHH B03MOJKHUe rryTR pemeHHJI STHX rrpo6JieM R YKa3aHO, 
Ka.Klle 1!3 HllX HCCJI8,l.(0BaH!l 11 ,nKCCepTa.rnm. KpaTKO R3JIOJK8HU OCHOBH!le pe-
3YJILTaTH, IIOJIYqeHHHe B ;nrcceprarmn:. 

B rrepBOH rJiaBe Ha OCHOBe paccMOTpemm peHOpMrpyrrrrOBUX <pYJIKilllH 
rrepeHOPMHpY8MOH CKaJI/IpHOii M0,!{8JIH <p4 , BlitIKCJI8HHllX B tI8TupexrreTJI8BOM 
rrpH6JIHxemm, llCCJie,noBaHa o6JiacTb npHMeHHMOCTR 06HtIHOH Teopnn BOS.l,\YI!le
Hlm, a TaIOKe COOTB0TCTBH8 pe3yJibT8TOB Teopnu B03~eJIBii aclIM!ITOTUqec
.KRM on;eHKaM. 

B § I RP8TKO U3JIO.lKeH cpopMaJra3M peHOPMaJill38.Ill{OHHOii rpyrrnu ,IT,IIJl 

HCCJie,nyeMofi Mo,neJm ~~.:,cil. !J<fl4 • IlpnBe,neHU pe3yJILTaTH BHql'[CJIBHIDI peHopM
rpyrrrroBux cJJYHKilllil - aHOMaJILHHX pasMepHocTe:ll n: ~YH.KD;Jm reJIJI-MaHHa
-~oy f3 ([J) B qeTupexrreTJieBoM rrpH6JIHxemm • .rr.,m cpy-.tIKillll! /3({!) rr~eHo 
CJie,nymtee Bupaxe1me: 

/3({J) =jg;?- ~? !J3+ 19.3 g"- 146 fl~ 
PaCCMOTpeHH crroco6u BU'Il'ICJI8HllfI KOMIL/IaHapHUX B HSKOMIL/IaHapHUX qeTupex
Il8T~eBUX cpeiiHMaHOBCKHX ,nnarpaMM. KpaTKO Oill!CaH M8TO,n aBaJIHT~BCKOI'O 
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Bl:l'IHCJieHR,'I H3OTOIIRtiecKHX MHOllCIITeJiett ,nnarpru,lM BllCOKliX IIOJ)JmKOB C 

IIOMOIIII,IO 3BM. 

B § 2 IIPHBe,neH!l rpaqm:1m IIOJI11HOMOB TeOpIDI· B03MYmeimi1 WI!I qJyHK

IUill f,f[J) C ytl8TOM O,IUIOH, ~yx. Tpex H 'IeT!lp8X IIeTeJII,. I!OKa3aHO, 

'ITO Ha ypoB!Ie IO% TO'lHOCTli Y'{8T 'l8T!lpElXII8TJI8BOI'O '!JI8Ha TOJII,KQ yx:rp,

maeT cnyar.uno. C IO% TO'IHOCTI,IO MOJ!t.HO BepHTI, Teop:im BO3MYm8Hlill .no 

g ~ o. f • B 3TOM HHT8pBaJie /3 {fl) IIOJIOl!CIIT8JII,Ha H He HMeeT HeTplil3UaJII,

uoro HYJIJI. l!cCJie,noBaHa O6.JiaCTI, IIpHMeHliMOCTll Teop!Ill BO3MYmeimi1 WI!I 

qiyllKIUill /3 (fl) B pa3JilrnIHX peuopMRpOBO'lHRX cxeMaX. B 3TOi1 CB.fl3H yc

TaHOM8HO, 'ITO rrpem.\YllleCTBO O,IUIOii cxeMII OT!IOCHTtlJII,HO npyrnx MO1K8T 

6HTI, BWIMe!IO Ha OC!IOBe paccMOTpe1nuI IIOripaBO'IH!lX 'lJieHOB B acHMIITO

THKe RO3q$!1.(ll8HTOB_ TEJOplllI BO3MYmeimi1. 

B § 3 IIpoBe,neno COOTBeTCTBHe rrepBHX 'leTupex KOsq$!1.(lleHTOB qJyHK

IJ;llli /3(g) <E' /3n (,- {J)n aCUMIITOTU'leCKHM. _l1cCJie,nODaIIa CKOp()CTI, DHXo,na 

na 8CIIMIITOTirny KO3qqfilIJ;ll8HTOD pa3JIJl'IIIHX tpYHKIJ;llll MO,neJIII <p4 B rrpocT-

paucTne npeMeim pa3MCp!IOCTH O, I, 3 1l 4. Msyqeuo COOTBeTCTBHe acm.mTOTII

'leCKIIX K03q:qJlll0IeHTOB TO'!HHM WI!I <pyHKIJ;llll ~ < g> 'leTupeXMepuon MO,ne

JIII <p" B 38BHCHMOCTH OT ee H3OTOITH'l8CKOH ·cTpyRTypH. PaCCMOTpeH 

rrpoH3BOJI B sarmcu acHMIITOTH'IeCROH cpopMH Rosqq>I!IJ;ll8HTOB H Heo6xonn

MOCTI, 3HaIIlUI rrorrpaBO'IHHX 'IJieHOB B acHMIITOTHKe. 

BToprur rJiana nocBII!IleHa r,mTonY rrocTpoelllUI arrrrportcHMaHTOB tpyuK

roili, sa,n;ammx acm.mTOTH'I8CICIIM p,<IJ);OM co 3HartonepeMemrllMll K03ifxilllIJ;ll8HTa

Mll, B031{IlR8J(JJ\IlX B paMH'IHHX sa,n;a'lax Teopim IIOJIJI II l038HTOBOH MexaimKH. 

Iloita3aIIO, 'ITO npmrromHaJII,HIIM MOMeHTOM TUKHX IIOCTpoe1rnii .!lBJIJleTC.!l 3Hrume 

acIIMIITOTHKll qiyJ!.KUIIB npn 60JII,llIIIX 3Ha'l8Hll.lIX rraparAeTpa pa3JIOlK8lllUI, Ilpe,n

JIOlKeH MCTO,n rrpn6JIJll!teHHoi1 OUCHKH Tartoil acHMIITOTHKl'!. Paspa6oTarnrrur rrpo

uenYPa 11BOCCT8HOM8Hitll" qJyl!KIJ;llll IlpUM8Hena WIJI Bll'IUCJI8HWI <IJYHKIOIII /3/f) 
Mo,neJIH <p 4 11 KPHTn'IecKIDC mmertcon cpasonux riepexo.n:on. 

B § I o6cy,K.TI;aeTC.!l MonnqllllUIPonarnroe npeo6pasonrume EopeJIJI, IIC

IIOJII,SYJ(ll{eeC.!l .Ii7IfI CYMMilp0BaHII.!l aCIIMIITOTH'l8CKHX P.11.n:OB. PaccMOTpeuo arrn

mlTII'l8CRO8 npo,n:OJIJKe!IIIe 6opeJI8DCROI'O o6pasa C llOMOUU,IO KOHlpOpMHOI'O npeo6-

pa3OB8HII.!l, Bn.n: KOHlpOpMHoronpeo6pa30D8Hll.!l Bll6paH II3 coo6p8Jlt8mti1 COOT

B8TCTBH.!l 8CHMIITOTHRH RO3@lIIIJ;ll8HTOB pa3JIOJKeHRll CTJX).!l!IleI'OC.!l 8IIIlpOKCHM8H

T8 8CHMIITOTH'leCKOMY pa3JIOJK8HHIO l!CTHHHOi1 tpyuKillffl. Msy,reH!l H8O,n:HO-

3H8'IHOCTII, noSHliRal!Illl!e rrpn w6ope rrapaMeTpon npe,wraraeMoro cnoco6a 

"BOCCTaHOBJICHRll" qiyJIKIOIH. 

B § 2 II0)({)06HO HCCJie,nonarm BOIIpoCll Bll6opa napaMeTpoB HHT8!'paJII,

HOI'O npeo6pasonaHH.ll. O6uapYJKeHo, 'ITO npn onpe,neJieHHoM nu6ope napaMeTpa, 

onpe,ne.7Illmero aCHMIITOTHRY aIIllpOKCHMaHTa npn 60JII,WOM 3Ha'lemm napaMeT.;. 

pa pa3JIOlK81IRll, BJIH.11Hli8 BHCIIIKX npH6.JIHlK8Hlii1 CTaHOBHTC.!l BeCI,Ma MaJIHM. 

McCJie,n:onaHH.11, npone,nemrae Ha TO'!Ho pemaeMHX sa,n;aqax, noKaSHBaroT, 

'ITO 3Ha'!eime 3TOI'O napaMeTpa .D:OJilltHO COOTB8TCTBOBaTI, HCTIDIHOH acm.m-
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TOTHKe epynRIUII!. ,ll7I.fI qJyHKIOIH reJIJI-Marnra-Jioy /3 ( g) MO,n:8.Jill g <.p4 
ll0.JIY'{8H8 IIpH6JIHJKeHHall OUeHKa! 

A(g) ~ 0.9n~ 
,~ 9>>/ ~ 

C Y'{eTOM 3TOi1 acllMIITOTHKll U 'leTupex 'IJI8HOB p!I.n;a T8Oplili BOSMYme

mtii Ha OCHOBe paspa6OTaHllllX M8TO.D:OB IIOCTpoeHH aIIIIpOKCHMaHTH 3TOi1 

lpYHKIUill, AlmpoRCHMaHT, yqIITHBaKIIIIIli 'IeTupexneTJienoe npII6JIHJK8Ime, OT

JIH'!aeTC.!l MeHee, 'IeM Ha IO% ,OT 8IIIlpORCHMaHTa , yqIITUB81!l118I'O TpexneT

JieBOe npn6JIHJKeHHe BIIJIOTI, .no g-50 ( WI!I o6H'lHOi1 TeOpl!H BO3MYm8HHH 

IO%- Hoe paMI!'Uie Ha6JIJJ,naeTC.!l npII g ~ o. t ) • 

B § 3 npe,wrOJKeH M8TO,n npn6.JI.l!l!t81IHOI1 ouenKH acm.mToT:fKI! q1y1Im:.(lli1. 

m,mlOIIIHX acnMIITOTH'IeCROe pa3JIOlKeUlie co 3HaKonepeMeIITIHMH R031I¢nrornnTa

MH, npn 60JII,WOM 3HaqeHl!H napaMeTpa pa3JIOlKe!IlUI. IloCJie cneUI1aJII,HOI'O BH-

6opa KOHtpOpMHoro rrpeo6pasonarlll.!l oco6enHocT1, 6opeJiencr<oro o6pasa ns 

6ecKoHe'IHOcTH rrepexonnT n enn1mey, a ee xapaKTep orrpe,n:eJI.!leTC.!l acM1.mTo

Tl!Koi1 KO3qxpHIJ;ll8HTOB pa3JIOllt81IRll IIO IIOBOii _nepeMeHHOM. TaK8.!l 8CHMIITOTIIKa 

onemrnaeTC.!l 'IUCJI8HHO. OIIHCaHH!lli MeTo,n IlpHM8HeH RaK )1,JIR gJYHKIOlfl, IICROMruI 

aCHMIITOTHRa KOTOPHX H3BeCTHa ( 061l'!Hllli HHTerpaJI, MO,neJII, ToMaca-<liepMil, 

aHrapMOHH'l8CKllil OCIUJ.)IJillTOp), T8K H ,IJ.)l.!l <pYJIRIJ;lIH, r.ne acHMIITOTIIRa Hens

BeCTHa (qiyJIRIJ;ll.!l 13tg) MO.n;eJIII <fr!, II 4lYHRUitll reJIJI-Mamra-Jioy MO,I\eJIH <p 4 

B Tp8XM8PHOM IlpOCTpaHCTBe-npeMeHH) • Kart" H paHee, .Ii7IfI cfiYHKUI!ll /3 (fl) MO

,neJIH si:i"1nOJiytieHa acHMIITOTIIRa (3<gJ ~o.ggi rrpII g>>J, · 
B § 4 rrpe,wrollteHHIIH crroco6 "BOCCTaIIOMeHH.ll" <pYHKIOIH npHMel!eJI 

WIJI Bll'IHCJI8Hll.!l KPHTH'I8CKHX. HH,neKCOB <p83OBHX nepexo,non MeTO,I\aMH Teo-

PHH IlOJill, npe,n:cTaMeHIIHX B BH.ne Pll.D:OB e, -p83JIOlKeHUll. Jlrurn 

npn6JIHJK8HH8ll oueHKa none,neHll.!l KPRTH'l8CKHX HH,neRCOB rrpn f, >> f . Ilpo

,neMOHCTpnpoBaHa CY!IleCTBemrall 38BIICliMOCTI, pesyJII,TaTOB OT sa,n;aiIItll T8-

KOi1 aCHMIITOTHKH. IlOJIY'{8Hlill8,3H8'leHitll KPIITII'leCKHX HH,n:8KCOB 118XO,nllT

C.!l B xopomeM corJiaCHH 'KaK C 3KCII8pHMeHTOM; T8R H C pesyJII,TaTaMH 

npyrnx TeopeTH'ISCKHX rro,nxo,noB. 

TpeTI,.11 rJiaBa llOCB.!l!IleHa HCCJie,nonaHmo peHopMI'pynIIOBilX ifJYHKIJ;llil KBaH

TOBOil XpoMo.n:m;r8.MHKH B ,nnyxneTJI8BOM rrpn6JIHJK8HHH rrpn nponsBOJII,HOM 

3HaqeHHH KaJIH6pQBO'lHOI'O rrapaMeTpa II HCCJie,noBaHHIO acm.mTOTHRH tpyuK~ 

IJ;lIH fpmia qiepMHOHOB B YJII,TpaqMOJI8TOBOM npe,neJie. 

B § I H3JIOJK8Hll OCHOBHile MOM8HTil peHOPMWm3aIJ;lIOHHOi1 rpynnu 

n cxeMe MIDmMaJII,HllX Bll'IHT8IIHH T'XOO<pTa. KpaTKO H3JIOJKeH cnoco6 Bil'IRC

JI8HHll KOHCTaHT peHopMlijJOBKH B paMKax 3TOtt CHCT8Mll. 

B § .2 npe,wrOJKeH 8.1II'OPHTM Bll'IHCJI8HHll H paspa6oTarra rrporpaMMa 

WI!I 3BM, HamtCaHHall Ha .!l3HKe 8IIWIHTH'I8CKWC npeo6pasonarmi1 

SCHOONSCHIP , nosBOJllll!lllall uaxonnT:r, BManit o,n:Ho- R ~yxneTJienux 

<peHHMBHOBCKWC ,ltllarp&lM .KaJIH6pOBO"IllllX Teopni1 n KOHCTaHTil peHOPMHPOB

:rm B PaMKa.X pa3MepHoi1 pery.7IllpH3auHH. 
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IlporpaMMa Il03BOJIR:eT BH'mCJIR:TI, JIOOlle 0,llHOileTJieBue H .n;ByxneTJie

Blle 6e3MaCCOBlle ~arpaMMH,38BllCffillH6 OT O,llHOI'O BHellIHero HMllYJibCa. 

B § 3 IlpHBe.n;eHU pesyJibT8Tll ~yxneTJieBllX BwmCJieHHH KOHCT8HT 

peHOpMllpoB.IClt, aHOMa/II,HllX pasMepHOCTeH H 4JYHKUHH reJLII-MaHHa-loy. 

KoHCTaHTll peHopr.m:poB.IClt H aHOMaJ.lbHlle pasMepHOCTH no'ctraTaIIll npn 

npOll3BOJII,HOM 3HaqeHHH ~H6poBO'lHOI'O napaMeTpa. rrr,rre~e pesyJib
TaTll cpaBHHBaJOTCJI C 60Jiee paHHHMH BlltraCJieHWIMH / 7 ,7I2 'B KOTOpllX 

KaJ.IK6poBo~ napaMeTp 6~ qJHKCHpOBaH. Hrut.Il;eHo 3HaqeHHe Kamt6poBoq

HOI'O napaMeTpa,npH KOTOpOM aHOMaJ.lbHall pa3M0PHOCTI, rJiilOHHOI'O npona

raTopa paBHa HYJID. BllllllCaHU YJibTpaqMOJieTOBlle aCHMllTOTll.lClt 3~KTHB

HOI'O KaJ.lH6p0BO'lHOI'O napaMeTpa, a~KTHBHOI'O sapH.n;a n qiepMHOHHOI'O 

nponaraTopa. 
qeTB0PTall rJiaBa IlOCBmiteHa paspa60TK0 MeTo.n;a Buql{CJI0HHH Tpex

neTJieBllX qJeHHMaHOBCKHX RHT0I'paJ.IOB H MeTO~Ke pacqeTOB .Il)larpaMM Tpex

neTJieBOI'O npH6JlHJlt0HWI Hea6eJieBllX KaJm6poBO'!HllX Teop:al,l. B 3T02 rJia-

Be npo.n;eJiaHll TpexneTJieBlle BUqliCJI0HHfl peHOPM:t'PYilllOBllX qiyHru:nIH B 

Hea6eJieBoA Ka.:rrn6poootflioA Teopn c <pepi.m:oH~ H SU(4) cynepcm.1MeT

PR'!HoA Hea6eJieBO! KaJ.IH6poBo'lHol Mo.n;eJil!I /IO. 
B § I paccMOTpeH MeTO,ll; pacqeTaAarepHo-peryJIR:pR30BaHHllX qiefuIMa

HOBCKHX RHTerpa.:rroB, npe,rvrOJEeHHll:l!: B 3 • MeTo.n; OCHOB8H Ha ~~peH

~BaHHH RHTerpa.:rra no BHellllieM;y HMIIYJibCY R IlOCJI8,eylI!teM 38HYJI6HHH 

Bcex BHelllHHX RMilYJibCOB. ,UaHa qx>pM;yJil!lpoBKa HHOI'O MeTo.n;a BHtmCJieHd. 

OCHOBHall ~ea MeTO.n;a - BupaSHTI, HCXO,llHllH HHTerpaJI qepes lllllT0I'p8Jill 

C 60Jiee npocTOH CTpyKTypol 3HaMeHaT0JIII ITO,IOmT8I'paJ.lbHOI'O Bupaxemm:, 

qTo SHatmTeJibHO o6JienaeT Bee BuqnCJieHHH. ,UelcTBHe MeTo.n;a npo.n;eMOH

CTPHPOBaHO Ha KOHKPeTHOM TP8XII0TJieBOM llHTerpaJie. 
B § 2 npoBe.n;eHa KJI8CCHqJHK8Iij![ll TpeXIIeTJI0BWC qielHMBHOBCKllX ~ar- ; 

paMM B saBHCHMOCTH OT CTeneHH CJIOlKHOCTH HX BuqnCJiemm. YK838Hll 

crroco6u pacqeTa K8lK,ll;oro KJiacca aTJOC ~arpaMM. Cifx>PMYJII!lpoBaHU npa

Bwra BlltmCJiemm HX H30TOIIK'leCKHX MHODTeJie:l!:. HcCJie,ll;OB8Hll HaH6oJiee 

CJIOlmlle HSOTOIIHqecKRe CTPYKTYPll, KOTopue B o6meM ~ae He MOryT 

6llTI, Bupal!eHll qepes rpynnoBUe HHBapHaHTll. IIOK838HO, ~o cyw.mp-

Hlll BKJI~ ~arpaMM, HMeDitHX TaK,Yl) RSOTOIIK'leCKYJ) CTPYH!rYPY, B COOT

BeTCTBYJ!ll1YB) aHOMaJ.lbHYD pasMepHOCTb,paBeH HJJIJJ. BllllRC8Hll HCilOJib30-

B8HHlle B BUqlfCJI8HHHX TO:s,IJ;eCTB8 CJraBHOBa-TaitJiopa ,rvrH TpexrJIJDOHHOH 

Bepmmm. 
B § 3 npne.n;eHU pesyJibT8Tll pacqeTOB peHopMrpynITOBllX qiyH.KI:otit -

8HOMaJ.lbHHX pasMepHOCTe:l!: R qiyH~ reJIJI~Mamia-Joy /3 (IJ) .IVIH He

a6eJieBOH KaJm6poBO'lHOH MO,ll;eJIR c 6e3M8CCOBllMI! qiepMROHaMH. IlpHBe.n;eHO 

BupaxeHHe .rvrH 4JYH~ f., ( g) KBaHToBoA xpoMO~aMHKR (KBapKOBOe 

npe.n;CTaBJieHHe KaJII!l6poBOtflIOH rpymm SU ( 3) ) : 

f3CfJ>,<X.o. =(-If+ J n1)(f;)"-,. (-102+ 18 n1)(-j;)6+ 
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(3.n;ecb rJf - 'lllCJIO COpTOB KBUpKOB). llaii,neHO BUpruitemte JWI 3cpfieKTllB

llOI'O 3apll.n;a C yqeTOM Tpex neTeJib. Hpn n r-= 3, 4 UCCJICJ(OBUl!a BOJIH'Ul!Ia 

TpexneTJieBUX nonpaBOK ,rvrH 3~KTRB!IOI'O 3apll.na, fl Ta!CKe oOJiaCTI, 

npnMeHHMOCTH TeOpllll B03~zy11(0ll!IB B 3TOM npH6JIIDKemm. PaccMOTpe11 norrpoc 

cYJ]1eCTDOBaIIIDI n ycToiiquBocTn nyM j!l r {j> B 3aBUCUMOCTU oT n I 
,IJ.,m ipy!IKUIDr /3 ( g) npn: n f = 3 IlOCTpoeHU u UCCJIC,ll;OBa!lll 

Bee D031V:OlKHUe na.n;e-arrnpo1<e:V.MaIITU. 

B § 4 paccMaTpnimeTcsr' S lj(~) cynepcuMMeTplI'IHM 11ea6eJiena 

KaJIH6pOBOWM MO.rteJII,. Ilpe,rvroJKeH BapllaIIT cynepcm,IMeTpU'UIOii peryJIJip!I3a

r.um .n;rurnoR MO~eJill. 3Ta peryJUipll38Iij![ll OCTaBJifieT paBHllM ( u npu TOM 

ueJillM) o6mee q:l{CJIO 6030HHllX H qiepMIIOHHllX KOMTIOH8HT: BOCbMlI CTeneIDIM 

CB060,IU1 qeTupex MaftopaHOBCKlIX CilHHOpoB COOTBCTCTByeT ( 2 - 2 E.) 6es-
MaCCOBllX BeKTOpOB + ( 3 + E. ) CKaJI/IpoB + ( 3 + E) nceB~OCKa-

JIR:poB = 8 6030HOB. IlpHBe~efm pesyJibTaTll pac~eTOB aHOMaJII,!IllX pa3M8p

HOCTett aTott TEfopllll B ~yxneTJieBOM IlpH6Jimitemm B npOR3BOJibHOtt mum6-

poBKe. Ha .n;ByxneTJieBOM ypoB!!e npo.n;eMOHCTplipoBaHa HemrnapnaHTHOCTb ' 

OTHOCHT0JihHO cynepcHMMeTpnq1mx npeo6pa30BaHHil cxeMU 00.UtflIOH pa3Mep

HOii peryJIR:pnsru.um n nHBlpRaHTHOCTb npe,rvroJKeHHoro cnoco6a peryJIR:pnsa

uim. IlpnBe.n;eHll pesyJibT8TH pacqeTOB peHopMrpynITOBllX qJYII~ paccMaT

PHBaeMOH MO~eJIR B TpeXII8TJieBOM npH6.muteHHH. IlpH liCilOJib30BaHHH cynep

CHMM8Tpwmoit peryJIR:pnsanim BMa.n; ~arpaMM,He co~epJKal!lliX cl:taJiflpmnc 

~~ . 6 8 
P.(a) =-N(Jl /+ JON2 (-#) + IOI N 3 (-9-) 

,.., <7'6e3 CKaJIR:POB ?.x LtJC 2 4x • 

KOM118HCHPJ0TCJI BM~OM ~arpaMM, co.n;epJKalllllX CKaJIR:pu, qTo .n;aeT B 

3TOM npn6Jimtemm:: 
faCfJ)= D. 

Truroft pesyJibT8T JK83llB80T Ha OTCJTCTBHe peHOpMHpoBKR 3apH.n;a B Tpex

IIeTJieBOM IlpH6JIIDJtemm. 

B 38KJmqemm: KP8TKO ll3JIOllteHll HeKOTOpUe CJie.n;CTBKII, CJie,n;yrcmne 

R3 IlpRBe.n;emwx B ~ccePTantm RCCJie.n;oBrumii, 8 TaKJEe YK838Hll ,ll;aJ.lbHeitnme, 

el!le He pememme npo6JieMU. 
B rrp:uoxemmx mmeceH pH.n; Te~ecKRX oonpocoB n npne.n;eHH 

H8KOTOplle IIOJieSHUe qx>p?qJill. 
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