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OEillAH XAPAKTEPMCTJ.1KA PAEOT~ 

AKTY81lbHOCTb npo6neu11. CoBpeueHHOe paSBHTHe 8KCilepMMeH
T81IbHOH 8TOMHOit ~HSHKH H KB8HTOBOit Xm&HH, peaKoe ~OB!imeHHe 06~
eMa H TO'tlHOC'.I'H SKcnepHM.eHTOB CT8BHT HOBNe aa;zia•rn nepe;zi TeopHeit. 
B CBHSH C STHM ocooeHHO HeOOXOAH!J!lMH CT81IH TOllHNe pemeHHH oc

HOBHNX ypaBH6HHH KB8HTOBOit M8X8HHKH. 
0AHHM HS T8KHX ~YHA8MeHT81IbHl1X ypaBHeUHit HBnReTCR ypaBHe

HHe llipe;llHHrepa C 'ABYMH KYlIOHOBCKHMH ueHTp8MH/I,Z/. 3H8HHe Toq
HNX pemeHHil STOro ypaBHeHHR H COOTBeTCTBYIDII!HX M8TpHllliblX aneM.eH
TOB Il08B01IHeT peruHTb PR'A c~eCTBeHHNX aa;ziaq B 8TOMHOit H ueao-
8TOMHOit ~HSHKe H H800XOAHMO, B ll8CTHOCTH, 'ARR K01IHlleCTB8HHOrO 
o6~HCHeHHR SKcnepHMeHTOB no peaoHaHCHOMY o6p880B8HHID Meaowone
Kyn/3/, no pacceHHHD TRxen11x HOHOB/4/, no nepesapR;ziKe MHoroaa-
PRAH11X HOHOB Ha 8TOM8X BOAOPOAa/5/ • .. 

MHorHM.H 8BTOpaMH 61111 nonyqeH PH~ B8~liX 8H8nHTHll8CKHX pe
aynbT8TOB npH HCCne;zioBaHHH STOro ypaBH8HHH H p88BHTl1 MeTOAN 
llHCneHHNX BN'lHcneHHtt. Hauoonee nonaoe HanoxeHHe Bcex STHX pes1no
T8TOB, 8 T8KXe no;zipOOH8H 6H61IHOrp8WHH IlpHBe;zieHN B MOHOrpSWID!/ / 
H B o6aopef21. 

B TO ~e BpeMH B OTlIHllHe OT o;ziHoueHTpoBott aa'Aalla c 'ABYMH 
KynoHoBCKHMH ueHTpaMH (aa;ziaqa ;ziByx ueHTpoB KBSHTOBOit uexaHHKH) 
HCCne;zioB8H8 6Ule He;llOCT8TOllHO. AHanHTHqecKHe pemeHHH STOtt aa;zia
qff Hatt;zieHN :immb npH 8CHMilTOTHlleCKHX SHaqeHHHX napaweTpOB H ;llllfl 
HeKOTOpNX qaCTHNX cnyqaeB. PeKyppeHTH!le COOTHOilleHHH wex;ziy coo
CTBeHHNMH SHaqeHHffi!H STOH 88'A81lH H MeX'AY ee COOCTB6HHNMH WYHK
UHHMH OTCYTCTBYDT. IlpH npoHSBOllbH!iX 8H81l8HHRX napaMeTpOB peme
HHH 88;ll81lH ABYX ueHTPOB nonylleH!l B H8CTORU1ee BpeMH TOllbKO llHC
neHHO c noMOillbD SBM. Ilony11eH1rn aTHX peweHHit TP,e6yeT 'AOBOllbHO. 
8H81lHTenbHNX 88TpaT M8WHHHOro BpeMeHH. IlonylleHHe xe M8TPH11Hl1X 
aneMeHTOB 88;ll81lH 'ABYX ueHTpOB Tpe6yeT H8CT01IbKO 3H8tlHTellbH!iX 
88Tp8T M8mHHHoro BpeMeHH, qTo peanH88UHR COOTB8TCTBYDIIlHX aJirOpHT
MOB B08MOXH8 TOllbKO H8 C8MNX MOillHllX COBpeMeHH!iX SBM. B CCCP T8-
KH8 anropHTlW npaKTHlleCKH ocymecTB118Hll TOllbKO B mlHH B ~y6He. 

HauweHee HayqeHHNMH B aa;ziaqe 'ABYX ueHTPOB HBlIR~TCR rpynno
BNe CBOHCTB8 pemeHHtt. XOTH BllPOE;ll8HHOCTb 8H81leHHH SHeprHH B 
;l!Byx8TOMHOH MoneKyne C O;llHID4 aneKTPOHOM (nepece11eHHe TepMOB 
E • ( IZ) npH aeK0Top11x SHaqeHHHX 1,1enR;ziepnoro paccTORHHR IZ. ) 
uaiecTHa ;ziaBH0/6/ H o6cyz;zianaco MHOrHMH 8BTOP8MH/I,Z,?-II/, HO 

~1,e~irue:.1uuil nucmryT-1 
rulej3l!r.?X m, f .,l! JlOBaHd 

6HGJlr!0TEKA . 



COOTB6TCTBYIOlll8H rpynna CHWleTpaa, 8H8JioraqaaH rpynne 0(4) 'AM. 
8TOM8 BO'AOPO'A8, H8ll'A6H8 He 6una. He 6una nonyqeHa T8KX8 CBH3b 
1,16Jl'AY pemeHHHJW 38'A8qH 'AByx neHTPOB H npe'ACT8BJI6HHHW1 K8KOH
JIH60 rpynnu, Il03BOJIHIOlll8H nonyqHTb 38MltHYTYIO JIHH6HHYIO a:nre6py 
'AByxneHTPOBliX HHTerpanoB. 

Uenb10 .lU!CcepTauaoaaott pa6oTH HBJIHeTCH HCCJI6'AOB8HHe rpyn
noBHX CBOilCTB pemeHHtt 38'A8qH 'AByx neHTPOB KB8HTOBOtt M6X8HHKH, 
8 T8KE6 C03'A8HH6 HOBHX.8~KTHBHHX anropHTMOB qHCJI6HHOrO_BH
llHCJI6H.HH co6CTB6HHWC qiyHKnatt, co6CTB8HHHX 3Haqeaatt H M8TpHqHHX. 
8JI8M8HTOB ,llHCKp6THOro cneKTp8 8TOH 88,llaqa. 

HayqHaH HOBH3Ha H npaKTHqecxaa ueHHOCTL. B 'ABHHott 'AHCCep
Tanaa :anep:aue IlOK838HO, qTO 88'A8qa 'ABYX neHTpOB KB8HTOBOH M8X8-
HHKH B qaCTHHX cnyqaax 8KBHB8JI6HTH8 38'A8q8M T60p.HH BHPOX'A6HHHX 
H6K8HOHHqeCKHX IlP6'ACT8BJI8H.HH onpe'A6JI6HHHX KOllil~KTHHX H.H6KOM
naKTHHX rpynn, a B cnyqae pemeHHli 06D1ero BR;lla - aa'Aaqau Teopaa 
BHpOllt,Zl6HHHX H6K8HOHHqecKHX npe'ACT8BJI6HHli H6KOTOPHX H6KOMII8KTHWC 

. . 
rpynn,H npe'AJIOE6HO OilHC8HHe pemeHHli 38'A8qH 'ABYX neHTPOB C no-
lilOlllblO 688HCOB BlipOllt,Zl6HHHX H6K8H0Hffq6CKHX IlP6'ACT8BH8HHli 8THX 
rpynn. 8TO npHBO'AHT K nonyqeHHIO HOBHX 8H8JIHTHqeCKHX peaym,Ta,TOB 
B 38'Aaqe 'ABYX neHTPOB H HMeeT B8EH06 8H8q8HH6 K8K 'AM 'A8JibHettme
ro p83BHTHH T8~PHH BHP0llt,Zl6HHHX _H6K8HOHHqeCKHX-IlP8'ACT8BJI6HHli pac
CM8TP.HB88MHX rpynn, T8K H 'AM' 'A8m.Helimero paaBHTHH TeopHH Kyno
HOBCKHX cqiepOH,218JIDHHX qiyHKnffli. 

Ilonyqeaa nHHeilHaH a:nre6pa 'ABYXl.\8HTpOBHX HHTerpanoB, BKJIJO
t{81lll!8H, B 'll8CTHOCTH, pexyppeHTllll8 COOTHOIU8H_HH M8llt,Zly 'ABYXl.\8HTpo
BHMH HHTerpanaMH, COOTHOlll8HHH Mellt,Zly paanHqlihlUH M8TPH'llHhlMH ane
M8HT8MH 88'A8'1lH 'ABYX neHTPOB, COOTHOW6HHH THna 'o6ll!HX COOTHOW8HHil 
opToro.11an~Hoc-FH 'AnH 'ABYXl.\8HTpoBux <IiYHKnatt. 8To noaBonHeT cBecTH 
Bl,lq.HCJI8HH8 BCex B08MOlltHl:lX HHTerpanoB B 38'A8'1l8 'ABYX neHTPOB K 
:BH'llHCJI8HHIO TOnDKO H8KOTOpux HS HHX H CY!ll8CTB8HHO K8K npH 8H8nH
THqecKHX accne,210B8HHHX STOil 88'A811H, T8K H npa 'll.HCJI6Hlil,JX pac-qe
T8X. 

Ilpe'AnoxeHu a peanHaoBaHH Ha aBM HOBHe a:nropHTJ.lbl qucneHHux 
BH'llHCJieHHii co6cTBeHru;x <IiYHKnHH, co6cTB6HHHX aHaqeHHtt a paa11Hq
HHX lil8TPHtIB.blX aneM6HTOB 'AHCKp8THOro cneKTp8 88'A8'1l.H 'ABYX neHTpOB, 
Il08BOJilillll!H8 nony'll~Tb H806XO'AHlW8 B8JIH'lliUU,I C BHCOKOtt TO'llHOCTbll H 
Tpe6yIOll!H8 npa peanaaanHH Ha· aBM no cpaBHeHHll C Cyll!eCTBYIOlllHMH B 
H8CT0lill!ee BpeMH anropHTMSMH no lil6Hblll6tt Mepe H8 llOPH'AOK MeHbmee 
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cqeTHOe BpeuH. B 8THX 8JII'OPHTM8X BCe Tpe6ye1,11,1e _'Al!(pipepeHnHpOB8~ 
HHli H HHTerpapOB8HHli BHilOJIHHIOTCli 8H8JIHTH'll6CKH, 8 H806XO'AHIW8 
nenHHe 'AP06H Bli'llHCJillllTC!I C BHCOKOit TO'llHOCTLIO_ 88 MHHHM8JibHO KO
POTKOe BpeMH C'll6T8. Paapa60T8HHH8 anropHTMH 1,1oryT 6HTb HCilOJib-
80B8lil,l npH pem8HHH 88'A8'1lH Tpex Ten C KYJIOHOBCKHM B88HMO,lleitCT
BHeM. 

C IlOKOlllblO paspa60T8HHHX anropHTMOB Bli'llHC~eau napaueTpH 
H8H6onee 6JIH8KHX KB88HnepeceqeH.Hi TepMOB 38A8q.H ABYX neHTpOB 
c aapH,21a11u ti=I, ·i2=4-t28.·8TH napaueTpu Heo6xo,21.HM~ npH BH
ttHcneHHH C8tt6HHH pe8KUHH nepeaapH,llKH MHOr088p!I'AHHX HOHOB C aa
PHA8MH l =4-t28 Ha aT~11ax BO'AOPO'AB. · 

C llOMOll!LIJ paspa60T8HHHX anropHTMOB BH'llHCJieHH H68'Alf868TH
'll8CKHe Y8Tp.HqH1,1e aneMeHTl,I ,llHCKpeTHOro Cil8KTP8 88A8'1lH 'ABYX neHT
poB, He06XO'AffWi8 npH pemeHHH 88,218'1lH Tpex Ten C KYJIOHOBCKHU B88-
HK0,218itCTl3H8ll. 

Cnel(YIOlllHe ocHOBHHe pe synbTBTH BH.ajrnra10Tcff l(JIH 3811jHTH: 

I. ]lOK888T8JIDCTBO SKBHB8JI8HTHOCTH 88A8'1lH 'ABYX neHTPOB 
KB8HTOBOit M6X8HHK_H aa,21aqe TeopHH BHPOJE,218HHHX H8K8HOHH'lleCKIDC 
npe,21cTaBneHHi rpymm 0(2,2)X0(2,2) (npu EJ· < 0 ) , rpynnu 
0(3,I)X0(3,I) (npu Ej >O ); rpynnu J(2,I)xJ>(2,I) (npH 
E j = 0 ) H onacaHHe pemeHHil 06111ero BH'Aa aa,21a1Ut ABYX neHTpoB 

C IlOMO!llbll 688HCOB BHPOX'AeHHHX H8K8HOHHqeCKHX npe,21CT8BJieHHit 
STHX rpynn. 

2. ]lOK888T6JibCTBO 8KBHB8JI8HTHOCTH 38,218'1lH 'ABYX neHTPOB KB8H
TOBOit MeX8HHKH 38,218'1l8 TeopHH BHp0lE'A6HHHX H6K8HOHHtteCKHX npe'A
CT8BJieHHH rpynnH f (3)x J>(2,l), 8 T8Klle rpynn J>(5,l), 3>(4 ,2) 
H OllHC8HH6 pemeHH·tt ,06111ero BH'AB 88'A8'1lH 'ABYX neHTpOB C llOMOIIILIJ 
683HCOB Blip0llt,Zl8HHHX HeK8HOHHqeCKHX npe,21CT8BJI8HHH 8THX rpynn. 

3. ]lOK888T8JILCTl30 3Kl3HB8JI8HTHOCTH 38A8'1lH 'ABYX U6HTPOB 
KB8HT9BOit uexaHHKH l3 'll8CTHHX cnytt8liX peryJIHpHHX B 06JI8CTH 
- 1 ~ ~ < oO, - i :E 'l < 00 pemeHHi 88,218'1l8 T60PHH BHPOJKA8H

Hl,IX HeKBHOHHqecKHX. f!pe,21cTaBneHHit rpynnu 0(4 )X0(4_) (npH EJ < 0 ) , 
rpynnu 0(3,I)x0(3,I)_(npH Ej >O .. ), rpyn_nu 1>(3)xJ>(3) (npH. 
E j = 0 ) H onHcaHHe TaKHx peryJI!IpHHX pemeHHtt c nouoll!LBJ C!aaucoB 

BHpOllt,ZleHHl,IX HeK8HOHH'lleCKHX npe'ACT8BJI6HHit 3THX rpynn. 
4. ]loxaaaTencTBo aKBHBaneHTHOCTH_. sa,21a'llH 'ABYX neHTPOB 

KB8HTOBOit M6X8HHKH B 'll8CTHHX CJIY'll8liX 8JieMeHT8pHHX pelll6HHH 5TOit 
a8,llaq.i, HaaiieHHb!X B -pa6o,Tel12{ sa'Aaqe TeopHH BHpollt,ZleHHHX Hexa-
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HOHHqecKHX npe].tCT8BJieHH« rpyrum 0(4)X0(2,2) H OilHC8HHe T8KHX 
aneMeHT8pHIDC pemeHHli C ilOMO~LD 68SHCOB BUpOllt,ll8HHIDC H8K8HOHHqe
CKHX npe].tCT8BJI8HHH STOH rpyrum. 

5. YcnoBHe BSBHMHOCTH J.tJIH ,1.tBy~eHTpoBux WYHKUHH HenpepuB
aoro cneKTpa. 

6. AHHettHaH·anre6pa HHTerpaJIOB S8].t8qH J.tBYX neHTPOB. 
7. AnropHTM qHcneHHoro BUqHCJieHHH C06CTBeHHIDC WYHKUHH H 

co6CTB8HHHX saaqeHHli ].tHCKpeTHOro cneKTpa S8,7.t8qH 'ABYX neHTPOB. 
8. AnropHTM qucneHH~ro BUqHcJieHHH pasnHqawc U8TpHqHHX ane

MeHTOB ].tHCKpeTHoro cneKTpa S8,7.t8qH 'ABYX ueHTPOB. 
9. PesynLTSTH qHcneHHOro cqeTa-napaMeTpOB KB8SHnepeceqeHHi 

TepMOB sa,1.tau J.tBYX ueHTpoB c sapHJ.tBMH l 1=I, t 2=4-e-28. 
IO. PesynLT8TH qHCJieHHoro cqeTa pasJmqaux M8TPHQHUX aneMeH

·ToB ].tHCKpeTHOro cneKTpa S8,7.taqH 'ABYX uenTpOB. 

Anpo68UHH pa60TH. PesyJILT8TH ].t8HHOli ].tHCCepT8UHH ].tOKJI8].tUB8-
lll!CL H o6cyx;zt8nHCL H8 CeMHHapax Jia6opaTOPHH TeopeTHQeCKOft WHSH
KH, Jia6opaTOPHH BH1UWJlllT8JILHOi! T8XHHKH H 8BTOM8THS8UHH 061>e.lU{
HeHHoro HHCTHTyTa HJ.t8PHIDC HCCJI8].t0B8HHH, Ha 6-ott MeE'AYH8pO].tHOli 
KoHwepeHUHH no BTOMHoft WHSHKe ( PHra, 17-24 aBrycTa 1978 r.), 
5-ott BceCODSHOH KOHwepeHUHH no 8TOMHHM CTOnKHOBeHHHM ( IleTpo
S8BO].tCK, 28-30 caHTH6pH 1978 r.), 4-ott Bcacomsttott KOHWepeHUHH 
no HCnOJILSOB8HHD BUqHCJIHT8JILHHX M8mHH B cneKTPOCKOIDIH uoneKyn 

( HOBOCH6HpCK 1 19-21 CeHTH6pH !977 r.). 

Ily6JIHK8UHH. OCHOBHUe pesynLT8TU ].tHCCepT8UHH ony6JIHKOB8HH 
B BOCLMH pa6oTax. 

061>eu pa60TU. nHccepT8UHH COCTOHT HS BBe].t8HHH, qeTupex 
rnaB, SBKJIDqemiH H Tpex npHJIOXeHHH. Otta CO].tepEHT 153 CTP8HHUH, 
B TOM qHcna: 3 T86JIHUU 1 28 pHCYHKOB H 6H6JIHorpawuqe-

CKHH COHCOK, BKJIDqaD~Htt 121 H8HM8HOB8HHe. 

conEPlAHliE PAEOTU 
Bo BBeAeHHH CO].tepEHTCH Kp8TKHtt cpaBHHT8JILHHH o6sop COBpe

M6HHOro COCTOHHHH HCCJI8].tOB8HHft yp8BH8HHft illpe.lU{Hrepa C 0].tHH)I H 

'ABYMH KYJIOHOBCKHMH ueHTP8MH H nepequcneHu, B qaCTHOCTH, H8HUe
Hea HsyqeHHue Bonpocu B sa,1.taqe 'AByx ueHTpoB. 

IlpHBO].tHTCH 060CHOB8HH8.BH6opa Tew ].tHCcepT8r(HH. 

CWQpMyJIHPOB8ID,i OCHOBHH6 S8'A8qH, pemaewe B ].tHCCepT8UHH, H 
KP8TKO npHBe].teHU nonyqeHHue B Hett OCHOBHHe HOBUe pasynLT8TH. 
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B KaqeCTBe H8IlOMHH8HHli npHBe].teHH ypaBHeHHli S8].t8QH 'ABYX 
neaTpOB B cqiepOH].t8lILHOli CH~Teue KOOPJ.tHHB!r/1 , 21 

[{(~1)1\ +Zf O + R..tEi(·f~1)-taf+flJ•-;1/ 1 ndf;R)=O (I.a) 
'of ~f · z ,. - 1 1 · J · 

[(i-t}}~t ~ ii :'l + R~~j(1-thg1,-J1j-t:f 1 Z/t;R)~o c1.6) 

[}12. + rnJ-] Wj (o!) = O ; (I.:) 

a::: fl(ti+lt); 80;R.(lt-l1); ti.~f<o0, -.1.~1_$ti1 o~ol~:tJ1, 

ISj(±i•,R)l<o0, 1nj(ti;R)I< 00 ,. 1n.i(oo;R)\<o0 ~ 
r,1.te • Z 1 , l. L - sapHJ.tH Map; R.. - paccToRHHe uew sapH-
,1.ta1rn; J!J· - KOHCTBHTa paa,1.teneHHH; Ej - sHeprHH aneKTpoaa. 
CHCTeMa e].tHHHU k, ".' e ::. rne :. i . 

IlpHBe].teHS T8KE8 H8KOTOpue. Kp!ITKHe CB8AeHHfi O KYJIOHOBCKHX 

cgi_apOH].t8JILHIDC~yHKciHHX nj(f;/0 I. Sj('l_;R) npH Ej<O 
H fl_j(f;K,R),.::.j('l,ik.,R) npn Ej= "Yt. >0. 

IlpHB8].t8Hli HHTerpanu 'ABHll8HHH S8,7.t8qH ].tByx iteHTPOB B CW8POH
].t8nLHO! CHCTeMe xoop~HHBT, a TBKEe 'ABYXItBHTpoBue HHTerpanu, ae-
06xq,1.tHMHe npH pemeHHH S8].t8qH Tpex Ten, BS8lilll0].t8iCTBYD~nx no sa
KOHY KynoHa. 

B nepBOli rnaBe.paCCM8TpHB88TCH CBHSL Mex;zty H8K8HOHHqecKH
MH npe,7.tCT8BJieHHHMH onpe,1.teneHHUX .. KOUil8KTHIDC H H8KOUil8KTHHX rpynn 
H H8KOTOPHMH qaCTHUMH cnyqaru,.H pemeHHft sa~aqu 'ABYX UBHTPOB. Ilo
K8S8HO, qTo npH H8XO~].t8HHH co6CTB8HHUX ~YHKUHI H C06CTB8HHUX 
aaaqeHHtt nonHux aa6opoB ,1.tHaroHaJILHblX onepaTopoB B aTHX rpynnax, 
TO 8CTL npH peweHHH S8,7.t8qH TeopaH npe].tCT8BJI8HHi 8T.IIX rpynn B 

.. cny11ae· Biipox;zteHHHX HeK8HOHHqeCKHX npeACTBBl!eHHi BOSHHK8eT S8].t8-
11a, 8KBHB8lI8HTH8li S8].t8ll8 J.tBYX UBHTpOB KB8HTOBOI M8X8HHKH. IlpH 
STOU co6CTBeHHHe SH8lleHHH ].tH8rOH8JILHblX onep8TOPOB T8KOBli, qTO 
HS BC8X BOSMOlDWX peweHHH sa,1.taqu ].tByx U8HTPOB BH6Hp8DTCfi pewe
HHH, perynHpli!:le B o6nac~• - i ~ t <: oo, - i ~ 'l.:: oo HnH peme
HHH, HM6~~H8 npoCTOi 8H8JIHTHqecKHH BH].t. 9TH pemeHHH npH ~wtCHpo
B8HBHX sHat1eHHHX aHepruH EJ Mono nocTaBHTL B cooTBeTCTBHe 
onpe~eneHHHM rpynnOBliM 061>8KT8M - 6aSHC8M BUpOx;zteHHblX H8K8HOHH
qecKHX npe~CT8BlI8HHi p8CCM8TPHB881WX rpynn. OnapaTopu, COOTB8T
CTBYDntHe aHeprwi: Ej , KOIDIYTHPYDT co Bceua rettepaTopauH pac

cuaTpHBaeJWX rpynn. Co6CTB8HHUe SHaqaHHH T8KHX onepaTopoB Blipa-
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XBIOTCH qepea 8H8Q8HHH onepBTOPOB Ka31iU4Hp8 3THX rpynn. 
B § I.I·B K8Q6CTB6 H8IlOWIH8HIDi pBCCMOTpeH xopomo uayqeu

Hlil.1 cnyqafl, KOr.1{8 l. i = 0 (HlIH \!.t, = 0 ) • CHCT8118 YPBBH8HHJ.1 
(I) npH 3TOM npeJ{CT8BlIH8T co6ol.1 CHCTelly YP8BH8HHI J{lIH BOlIHOBl,IX 
qiyHKitHil Bo.7topo.1tono.1to6aoro aT011a c aapH.1to11. l.2,. (HJIH lJ. ) B 
cqiepOH.1{8libHOli CHCTeMe KOOp.1{HH8JI/. COOTB6TCTBYIOIItH6 BOlIHOBli8 
(j)yHKitHH perym1pHi. B o6nacTH - 1. ~ f < o0 , - J. ~ 'l.. < oo • OHH 
HBlIHIOTCH 683HCOM BllPOX.1{6HHOro H8KBHOHHQ6CK0ro npe.1{CT8Bll6HHH 
rpynllli 0(4) (npn Ej <0 ), rpynni. 0(3,I) (npu EJ° >0 ), 
rpynnu J(3) (npH Ej ::O ). IlpH Ej:: O 8TH (J)YHKitHH HMeET 
npocTOli 8H8lIHTHQ8CKHli BHJ{. 

B § I.2 IlOK838HO, QTO 38.1{8Q8 JtBYX neHTpOB B Q8CTHIDC cny
Q8HX peryimpui.x B o6naCTH - i ~ f < oo, - i ~ fl_ < oo peme
HHti aToil aa.1taQH npH l1. t, o, l :i. t. O, EJ· < 0 aKBHBaneHT
Ha 88.1{8Q8 T60pHH BllPOE.1{8HHlilX H6K8HOHHQ8CKHX npe.7tCT8BlI8HHil rpyn
Illl 0(4)x0(4), npH Ej >0 - rpynna 0(3,I)X0(3,I), npn Ej ::0 
- rpynllli j)(3)x .P(3). IlpH 8TOM WYHKIU'IH, p8BH8H npoHaBe.zteHHIO pe-
rymipH!lX B o6necTH - i ~ f < 00 , - i ~ 'l < 00 pemeud B 
eBKlIHJ{OBOM npocTpBHCTBe JtBYX KYlIOHOBCKHX J{ByxxteHTPOBllX 88.1{8Q 
cooTBeTcTBeHHO c aapHJtBUH i 1 , l2. H l 1 , - lL , 0.1tH0Bpe11eu
HO p8BH8 npoHaBeJ{eHHIO pemeHHli B eBKlIHJ{OBOII npOCTPBHCTBe JtBYX 
KynoHOBCKHx OJtHOiteHTpOB!lX aa.1taq: o.1tnoit - c aapHJtOM ( lJ. t- h ) 
H Jtpyroti - c aapHJtOM ( 11 - :ZL ). TaKHe (J)yHKitHH peannayJOT 6aaHc 
BllpOllC.1{8HHOro H6K8HOHHQeCKOro npe.1{CT8Bll8HHH rpynoo 0(4)X0(4) 
(npn Ej < 0 ) , rpynna 0(3 ,I)X0(3,I) (npH E. > o ) , rpynllli 
J(3)xJ' (3) (npH Ej :: O ). J 
. YcnOBHe B88HIIHOCTH J{lIH ,B~XIt8HTpOB!lX WYHKUHll J{HCKpeTHoro 
cneKTpa, nonyqeuHoe B pa6oTe I I, ecTeCTBeHHllM o6paaou cne.1tyeT 
H8 J{BHHoro rpynnoBoro p8CCMOTpeHHH. AHanorHQHO Ha 8TOro paCCJ40T
peH!4H cneJ{yeT T8KE6 ycnOBHe B88HMHOCTH J{lIH J{By~eHTpOB!lX WYHKitHJ.1 
uenpepllBHoro cneKTpa. 8To ycnoBHe B3BHUHOCTH npH tL t l2., no
Jt06Ho ycnOBHIO B88HIIHOCTH J{lIH JtBYXU8HTpOBl,IX (j)yHKitHJ.1 J{HCKpeTHoro 
cneKTpa, a npu l1 = l.t. nepeXOJ{HT B ycnoBHe, npu KOTopou (pBaa 
pacceHHHH HB KOH6QHOII J{Hnone p8BH8 Hymo. 

B § I.3 IlOK888HO, QTO 88.1{8Q8 JtBYX neHTpOB B cnyqae ane11eH
T8PHllX pemeHHil aTott aa.7taqu, uatt]{eHH!lx B pa6oTe/I2/, npu l.1 ~ 0, 
t,t t O 1 · EJ < 0 aKBHBaneHTHa aa,llaqe Teopua BHpOJ(.lleHH!lX HeKa

HOHHqecKHX npe.ztCT8Bll6HHli rpynni. 0(4)X0(2,2). IlpH 8TOM q>YHKitHH, 
p8BH!l8 npOH8B6.1{6HHIO aneueHT8pHllX pemeHHtt 88.1{8QH »JYX neHTPOB H8 
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C,o 11. $ t-e X. p( i 1H 13) ' lllllIHIOTCH 688HCOM BHPOXJ{eHHoro HeKBHOHHQCCKOro 
npe.7tCT8Bll8HHH rpynllll 0(4)X0(2,2). 

HaaB8HH6 "HeK8HOHHQ8CKOe npe.1{CT8Bll6HHe 11 ynoTpeonHeTCH B 
.1{8HHOtt J{HCcepTBitHH, K8K H B pa60Te/I3/, J{lIH uano HayqeHH!lX 
npe.1tcTaBneuua, B KOTopi.x ue Bee onepaTop1,1 na nonuoro uaoopa 
H80lll0.1{88lll,IX HBlIHIOTCH HHB8pH8HT8MH llOJ{rpynn paccuaTpHBaeuoJ.1 
rpynni. •. 

Hccne.7tYe11Lte B J{BHHOJ.1 J{HCCepTBit.lffl npe.1{CT8Bll8HHH HBlIHIOTCH 
T8KXe BllPOX.1{8HH!lUH npeJ{CT8BlI8HHHUH, llOCKOlIDKY HeKOTOplle H8 
onepaTopoB Kaauupa paCCM8TpHB88MllX rpynn B STHX npeJ{CT8BlI8HH
HX HU8IOT COOCTBeHH!le aaaqeHHH,PBBJWe HYJIIO. 

Bo BTopoff rnaBe p8CCMBTPHB8DTCH yHHT8PH!le H8K8HOHHQ8CKH8 
npe.1tcTaBneHHH rpynn 0(2,2)X0(2,2), 0(3,I)X0(3,I), P(2,I)x.P(2,I). 
IlOK888HO, QTO 88.1{8Q8 J{Byx ueHTpOB KBBHTOBOtt M6X8HHKH B cnyqae 
pemeHHff oOll{ero BHJ{B npu 11 t 0/ l:1,. 'f O , l=_i· < 0 SKBHBane!!T
aa 88.1{8Qe TeOpHH BllpOX.1{8HllllX H8K8HOHHQ8CKHX npeJ{CT8BlI8HHI rpyri
Illi 0(2,2)X0(2,2), npH E j > 0 - rpynn1,1 0(3,I)X0(3 ,I), npu -~ , , 

EJ· :: 0 - rpynllli J>c2,r)x J(2 ,r). IlpH 8TOM q>YHKitHH, p8BH8H npo
H8B8.1{8HHIO peweHHJ.1 B eBKlIHJ{OBOU npoCTP8HCTBe J{Byx OJ{HHBKOB!lX KY
JIOHOBCKHX JtBYxneHTPOBHX aa.7taq c aapHJtBUH l1, l.L, OJtHOBpeMeHHO 
p8BH8 npoH8B8.1{8HHIO peweHHtt B nceB.1{08BKJIHJ{OBOII npoCTpaHCTBe J{Byx 
KYJIOHOBCKHX 0J{HOU8HTPOBl,IX 88.1{8Q: OJ{HOJ.1 - C aapHJ{OM ( l L f t:L, ) H 
.1tpyroii - c aapfl.1{011 ( lL - :h ) . TBKHe q>YHKitHH peanuayJOT 6aaHc 
BllpOE.1{8HHOrO H8K8HOHHQeCKOrO np8J{CT8Bll8HHH rpynn!l 0(2,2)X0(2,2) 
(npH EJ· <. 0 ) , rpynn1,1 0(3 ,I)X0(3 ,I) (npu E j > 0 ) H rpynnu 
j> (2,I)x .Pc2,I) (npH E j = O ) • 

BcneJ{CTBHe CHIWCTPHH M8E'AY pemeHHHUH J{BYX OJ{HO~eHTpOB!lX 
aa.1taq c aapH.ztaMH ( l 1 - li. ) H ( l1. th) cyll(eCTByeT Tane caM
MeTpHH M8EJ{Y pemeHHHMH J{Byx J{By~eHTPOBNX 38,l.{8Q C aapH.1{8MH 
t1 , t,tH l1.., - l1... cooTBeTcTneauo. 8Ta cHMueTpHH npHBOJ{HT B qacT
ao11· cnyqae K cooTHomeHHHM MelK,lly auaqeuHHMH aueprua £j+ H E] 
JtBYX .1tnyxneu1-p0Bax aa.7taq c aapHJtBMH Z1, 'l~ H li, -t~ H K co
OTHOweHHHM M6EJ{y 8H8Q8HHHMH onepBTOPOB KaaHMHp8 COOTB8TCTBYDlltHX 
rpynn 0(2,2)X0(2,2). 

PeweHHH 88.1{8QH JtBYX neHTpoB, COOTB8TCTBYIDII!He nepeceKBIDl!(HK
CH Tepwa11, OTB8Q8DT TBKlUI YHHTBPHHM npe.1{CT8BJI8HHHM rpynni. 
0(2,2)X0(2,2), KOTOp!le HM8IDT 0,l.{HHBKOBl,18 8H8Q8HHH onepaTOpOB Ka-
8HMHpa 8TOtt rpynni.. BoaMOllCHOCTb nepeceqenHH TepMOB C p8BHl:lllH 

8H8Q8HHHMH nL (TepMOB 0,l.{HH8KOBOtt CHUMeTpHH) ecTeCTBeHH!lM o6pa-
80M CJie]{yeT H8 ,l.{8HHoro rpynnoBoro paCCMOTp8HHH. 
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KaK H B rnaBe I, HCCJI6J{y8lW6 npe,llCT8BJI6HHH paCCM8TpHB8BJT
CH npH ~HKCHpOBaaaax aHaqeaHHX aHeprHH Ei • OnepaTop!i, co
OTB6TCTBYBJl!Ufe SHeprHH Ej , KOMYYTHPYilT co BCeYH reaepaTopaJW 
pacc.uaTpHB86lWX B rnaBe 2 rpynn.· Co6CTBeHHH6 aaaqeHHH 8THX 
onepaTopoB·B!ipaxaDTCH qepea aHaqeHHH onepaTopoB KaaHMHpa aTax · 
rpynn. 

rpynnoBae CBOitCT]:18 peweHHll 88,ll8qH .llBYX U6HTP~B, pacCMOT
peHH~8-B rnaBe 2, npHBO,D;HT K COOTHOlll8HHHM M6litJIY .llBYXU6HTPOBbl
MH HHTerp8JI8MI4 ,llHCKpeTHOro H HenpepliBHoro Cil8KTPOB. IlonyqeHHli8 · 
B § 2.3 COOTHOUl8HIDi cnpaBe,llnHBli ,D;JIH HHTerpaJIOB, CBH8liB8BJl!UfX 
.U6ll{,"Zly co6ott COCTOHHHH C O,llHH8KOBliMH"8H8qeHHH.UH 8HeprHH Ei:Ej=E . 
8TH cooTHoweHHH BanonaaBJTCH KaK npH , Ei...:: 0 , TaK H npH . E.: ~ o. 

,1lna .llBYXUBHTpoBax HHTerpanoB . npH . E i : E j nonyqeaa TaK-
. . · .llt6 _peKyppeHT-Hbl6 C::OOTHOlll6HHH, Il08BOJIHillllH6 _CB6CTH BblqHCJI6HH6 

- - '_ ' - -r' • . ~ " • • 

. • .•\:•,\j,;,~fBC8)(::]308MOl!tHliX T8KHX_ HHTerpanoB K. Bli'IIHCJI6HHl!l TOJlI,KO H6KOTOpax 

: .. /?:.Jt})Xt:3·}~~f:_ ;:' -· ... ·. -_ . .,_ - ·-- . -_ · ·· . . 
-~:;';,·::;,};};i>;~;':~:b; Tp8Tiiett rJiaBe IlOK888H0 1 qTo 88,Z1;8ll8 .zlBYX U6HTpOB KB8HTO
. : . . 'S\l,i}:i3oWliexaHHKH B cnyqae peweHHtt 06111ero BH,ll8 8KBHB8Jl6HTH8 88,llaqe 

i ,. . ~ 

... 

; .,. _,,_. ~ . : .. t: ~. ' -- . - . 
. Teopmr BliPO.E,ll8HH!iX H8K8HOHH'll8CKWC npe,llCT8BJI8HHii rpynna, HBJIHD-

lll6ttCH npa:aw.u npOH8B8,ll8HH8.U .llBYX rpynn ,llBlil!t8HHtt TpexwepH!iX npo
CTP8HCTB j>(3)X :f (2,I), HJIH 6onee llllfPOKHX rpynn ,D;BH8HHtt lll6CTH
M8pHliX npOCTpaHCTB j>(5,I), j>(4,2). reaepaTOPli pacc.uaTpHB88KbIX 
rpynn npH 8TO.U YOl!tHO npe,llCT8BHTI, B BH,ll8 ,Zl;H~epe~H8JlbHbIX onepa
TOPOB, ,ZJ;eitCTBYl!llllRX B npoCTp8HCTB6 ~YHKUHtt 1l· 1 . paBHliX npOH8.;. ' 
B8,Zl;8HHl!l pa,D;H8llLHOii H yrnoBott .llBYXU6HTPOBbIX ~i1muHtt H8 Colly{ X 

x e OC p ( L 1>t J. +i /ti~) • 8TH ~YHKUHH pe 8llH8YilT 6aaHCbl. BlipOllt,ll6 HliliX H6-
K8HOHHqecKHX npe,llCT8BJI6HHit ynoMHH88.llliX rpynn. 

B OTJ1Hqff8 OT OilHCaHHtt, npe,llCT8BJI6HHliX B rnaBax I H 2, B 
rpynnOBOM OilHC8HHH pemeHHtt 06l!lero BH,ll8 88,Zl;8'11H ,llByx U8HTpoB, 

npe,D;CT8B_neHHO.U B rnaBe 3, onepaTop, COOTB6TCTBYK>ll1Htt aHeprHH Ej' 
H8 KOWIYTHpyeT co BC8MH reH6P8TOp8.UH ynoMHH861WX B STOtt-rnaBe 
rpynn. OnepaTop E H onepaTop J ,._ , KoTopatt cooTBeTCTByeT 
".llononHHTenLHo.uy" KOMMyTHPYl!llll6MY c E onepaTopy KOHCTSHTli 
p88,1J;6JI6HHH Jj , BXO,llHT B H860p B88HMHO KOYMYTHPYBJIIU!X onepa-
TOPOB, onpe,lleJIHillllHX H6K8HOHHqec1rntt 688HC 1f.. B pacc.uaTpHBae

j 
MliX rpynnax •• 
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CJI6,Zl;CTBH6Y T8KOr_o rpynnoBpro OllHC8HHH _pemeHHtt 88,llaqH 
.zlBYX U6HTpOB HBJIHBJTCH nonyqeHHli8 B § 3.3 COOTH01116HHH M8llt.llY 
,D;BYXU8HTpOBliMH HHT8rpaJI8MH. OHH CBH8liB8BJT M6:at,lly co6oil OT,ll6Jll,HO 
HHTerpana no p8,llH8JII>Hli.U H HHTerpana no yrnoBliM nepe.ueaaw H 
npe,llCT8BJIHIOT co6ott, no CYlll6CTBy,•peaJIH80B8HHYBJ B ,ll8HHO.U 688HCe 
anre6py MaTpHqfiliX 8Jl6M6HTOB BbI6p8HHliX H8K8HOHH'116CKHX npe,llCT8B
JI6HHit paCCM8TpHB86MliX rpynn. B OTJIHqHe OT COOTHOlll6HHit rnaBli 2 
nonyqeaaae B rnaBe 3 cooTaomeHHH cnpaBe,llJIHBli KaK npH Ei=Ej. 
T8K H npH El t Ej • 8TH cooTaoweHHH BanonHHilTCH .llllH 1rnTerpa
noB, C~H8liB81!llllHX COCTOHHHH ,llHCKP8THOro (HJIH HenpepbIBHOro) 
Cil8KTP8, 8 T8KE6 AJIH HHTerpanoB, CBH8liB81!ll!UfX .uew co6on coc
TOHHHH ,llHCKP6THOro H HenpepliBHOro cneKTpOB. ~JIH p8,llH8JILHOH H 
yrJioBoll .llBYXUBHTpoBax WYHKUHH nonyqeHa cooTHOmeHHH Tuna o6max 
COOTHOlll6HHit opTOrOH8JII,HOCTH, BliilOlIHHl!llllH6CH OT,ll6JII>HO B K8llt,llOit 

H8 o6nacTeH H8.U6H6HHH nepe.ueHHliX f ~ 'L 
,1!JIH ,D;B,XU6HTpOBliX HHTerpanoB K8K AJIH cnyqaa i == j , T8K H 

,n;na c;nyqaeB i t-j, E i. -t. Ej nony'lleHa · peKyppeHTHlie cooTHoweHHH, 
Il08BOJIHIDUUl8 CB6CTH BlitU!CJl8HH6 BC6X B03MOEHliX T8KHX HHTerpaJIOB 
K Bli'IIHCJI6HHBJ TOJII>KO H6KOTOpliX H8 HHXe 

Oco6eHHOCTH ll0JIY'll6HHO~ lIHH6itHott anre6pa ,llByxneHTPOBliX HH
TerpanOB H B08MOEHli6 ee npHM6H6HUH paCCMOTpeHli B § 3.4. 

qeTBepT8H rJiaBa llOCBHlll6H8 OilHC8HHBJ anropHTMOB qffQJI8HHUX 
Bli'IIHCJI8HHit H8 SBM co6CTB8HHliX ~YHKIU!H, co6CTB6HHUX 8H8118HHii H 
p83JIHqH!iX M8TpHqaax 8Jl8M6HTOB ,llHCKpeTHOrO Cll8KTpa 88,llSqH ,D;BYX 

U6HTpOB. 
B H8t{8Jl8 rJI8Bli 4 npHBO,llHTCH o6oCHOB8HH6 H606XO,llHMOCTH 

C08,ll8HHH T8KHX anropHTYOB, OCHOB8HHOe, B qacTHOCTH, H8 Tpe6o
B8HHH 60JibmHX 88Tp8T cqeTHOro Bp6.U6HH Ha SBM B npe,llmeCTBYl!llllliX 
nporpaM.uax. IlpHBO,llHTCH T8Kl!t8 KP8TKHit o6aop npe,n;meCTBYIDlllRX BH
qHCJI6HHit paaJIHqHbIX M8TpHqHliX 8Jl6.U6HTOB ,D;HCKpeTHOrO Cil6KTp8 aa
,1J;aqH .llBYX neHTpOB. 

B § 4.I npRBe,n;eHo onucaHHe anropHTM8 Bli'IIHCJieHHH H8 SBM 
co6CTB6HHliX WYHRUHll H co6CTB6HHUX 8H8118HHH ,llHCKpeTHOrO cneKT-
pa aa,llaqn ABYX ueHTPOB. Co6cTBeuHae aHaqeHHH ;j ( R.) , E j ( K) 
H8XOAHTCH C llO.UOl!IIiBJ MHHHMH88UHH COOTB6TCTBYl!lllll!X n~ 

1 
n'l. paa 

odepHyTliX nenHWC .llPOOeff,Blit{HCHeHHliX C HeoOxo,zuruon BliCOKOff TOq
HOCTI,BJ.,l!JIH MHHID.!H38.UHH 3THX APOOen HCilOlII,30BaH yntmeHHliU BapuaHT 
ueTOAa HHHeap1rnarurn, rrpeMOl!teHHoro R.H.CHHHHIDl II I. ncnonL3o-
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BaHHe KB8AP8THllHOn HHTepnonHUHH npH BUtrnCll8HHH H8'!18ID,HNX 8H8-
qeHHn HCKOM~ napaMeTpOB npHllOAHT IC yueHbWeHHIO tmcna HTepauHtt 
H COKP81!1eHHIO BpeMeHH cqeTa. 

COOTBeTCTBYlll~8H nporpaM11.a, B KOTopon HcnomayeTCH OilHCU
B88M.blii anropHTM, pe8nH80B8H8 H8 H8UK8 <WPTPAH (CDC-6500) H 
npHMeHHM8 AlIH pemeHHH IlOCTBBneHHOll 88A8qH B mHpOKOil o6nacTH 
aHa'!leHHtt R 1 t 1 ; l i , j • ;nm1 nonyqeHHH pemeHHil c OTHO-
CHTen1,Hott TO'IIHOCTI,111 £. = I0-7-IO-l2 Tpe6yeTCH Cp8BHHT8llbHO 
He6on1,moe Bp8Wl cqeTa. STO BP8MH no M8Hbmen uepe Ha IlOPHAOK 
M8Hl,W8, HelltenH BpeWI, Tpe6ye11.oe AlIH nonyqeHHH T8KHX peweHHn C 
llOMO~lll HeKOTOPUX IlP8'Afil8CTBYIOIIIHX nporpaw. IlpH H806XO'AHMOCTH 
paCCM8TPHB88M8H nporpaMM8 BUqHCJIHeT C BUCOKOtt TO'IIHOCTI,111 T8Kllt8 
npoH8BOAHU8 '<')i/oR, '3Ej/'i}/L , npHll.8illi8MI,Ie B p~e ~8H'lle
CKHX 88'A8'1t. . 

B § 4.2 paCCM8TpHll811lTCH 8W~8KTHllHUe llOTeHUH8JIU 88A8'11H 
Tpex Ten, B88HMO'A8ilCTBYlll~HX no 88KOHY Kynoaa. IlpH Manux CKO
poCTHX ;ztBHllt8HHH H'A8P B BAH868TH'lteCK011. npeACTBBneHHH STY aaAa-qy 
MOlltHO pemHTb, 8H8H COOTB8TCTBYIO~e awweKTHBHUe llOT8HUH8nul15 , 
17 /. OHH npeACT8BJIHIOT co6oi1 ll8TpH'IIHUe 8ll8M8HTU onep·aTopoB HM

nyn1,ca H KHHeTH'lleCKOll 8Hepraa OTHOCHT8llbHOro ABHllteHHH H'A8P H 
BU'ltHCJIHIOTCH M8lltAY onpeAeneHHUMH COCTOHHHHKH 88'A8'11H ;ztBYX ueHT
poB. B § 4.2 IlOK888HO, 'IITO C IlOMOl!ll,111 KOMMYTBUHOHHUX COOTHOWeHHil 
BUp8llt8HHH AllH 8THX IlOT8HUH8lIOB MOlltHO cy~eCTB8HHO ynpOCTHTI,, ltTO 
npHBO'AHT npa ltHCJI8HHOll BU'IIHCneHHH 8THX noTeHUH8llOB H8 SBM K 
8H8'11HTen1,HOMY COKpa~eHHIO BpeKeHH cqeTa. 

B § 4 .• 3 H8lIOllt6H anropHTM tmcneHHOrO BU'ltHCJieHlffl H8 SBM 
paanHqHUX M8TPH'qHUX aneMeHTOB AHCKpeTHOro cneKTpa 88'A8'11H ABYX 
ueHTPOB. Bee He06XO'AHJW8 'AH~epeHUHPOB8HHH H HHTerpHpOBBHHH B 
T8KOM anropHTll.e BUilOJIHHIOTCH 8H8nHTH'lt6CKH H CBOAftTCH B cny-qae. 
P8'AH8JII,lil,IX HHTerpanoB K BU'IIHCJI8HHIO H8IlOlIHOtt r8MM8-~YHKl.lHH Hee 
nepBOtt H BTOpon npOH8BOAHUX, KOTOpue BU'IIHCJIHIOTCH C IlOMO~I,11) ae
npepuBHUX U8IlHUX 'AP06eil C TO'ltHO.CTl,lll 'AO ~ 10-lG. 8TO IlPHBOAHT 
npH peanH88UHH H8 SBM IC81C K BUCOKOtt TO'IIHOCTH BU'ltHCneHHil, T8K 
HK 8H8'11HT8JII,HOMY C01Cp81!18HHIO H806XO'AHKOro Biell6HH C'll:8T8. IIo 
Cp8BH8HHIO C MeTOAOM, npHK6HH8MUM B pa6oTaxl 8 , 19/, a T8Kllt8 c 
M8TO'AOM, OilHC8HHUM B pa6oTe/20/, npeACT8BlI8HHUil, B § 4.3 cnoco6 
BU'IIHCJI8HHH M8TPH'ltHUX 8ll6M8HTOB Tpe6yeT npH peamt88UHH Ha SBM. 
npa OAffH8KOBOil TO'IIHOCTH BUqHCJI8HHil no MeH1,men uepe. H8 IlOPHAOK 
M6HbWee C'll8TH08 Bp6MHo 
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B aaKnlllqeHHH Kp8TKO c~opuynHpOB8HU OCHOBH1le peayn1,TaTu, 

nonyqeHHble B ;!iHCCepTBUHH. 

B npHno~eHHH l npHBeAeHbl B Bll,ll;8 
MO~I,11) 8JII'OpHTM8, OilHC8HHOro B § 4.I, 
KHX 1tBaaHnepeceqeHv.n TepMoB E 3 
i2=4-:-28. 

Ta6nHUU BUqHcneHHbl8 C no
napaMeTpbl Han6onee 6nHa-

H E·· npH l l=I, 
J 

B npHno~eHHH 2 npHBe'A8HU B BH'A8 rpaqiHKOB BUl!HCneHHble C 
IlOMO!lll,lll anropHTMB, OilHC8HHOI'O B § 4.3 'AHCC8pT8UHH, M8TPH'IIHble 
aneMeHTbl, H8H6onee cyuteCTBeHHble npH BblltHCJI8HHH ceqeHHfl pe81tllHH 
nepeaapHAKH MHOroaapH'AHblX HOHOB C 38Pfl'A8MH t =3¼5 H8 8TOM8X 

BO;l!OPOA8• 

B npHllO;K8Hl-!H 3 npHll'El'AeHU B BJ4Ae rpa~HKOB Bbl'll:HCneHIIble He3a
BHClu.10 C IlOMO!Jll,!O 8JII'OPHTlla1201 H anropHTM8, 148llOliteHHOro B § 4.3 
AHCC8pT8UHH, aq>qieKTHBHUe noTeHUHanu 38AaqH Tpex Ten C KYROHOB
CKHM B88HMOAettCTBH6M (;ztBe nonolitHTen1,Ho aapHllteHHUe qaCTHUU C aa
PH'ABMH l 1= 12=1 H DAHB oTpHuaTeni,Ho a_apazeHHBH qacTHUa c aapH
'AOM t3=-l) B HHTepBane 8H8'1teHHii Jt =O,l(0,1)20(1.)60. IIpeA
CT8Bll6HHbl8 M8TpHqHue aneM8HTbl CBH8blB8!0T COCTOHHHH AffCKpeTHoro 
cneRTpa 88A8qH ABYX ueHTPOB, COOTBeTCTBY!O~He TpeM nepBUM 060-

1 . . 
noqxaM ( Tl I Tl. = 1,2,3) 8TOM8 BOAOPO'A8 no ltll8CCHqlHK8UHH paa1.ie-
'AHH8HHUX 8TOMOB. 
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