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B HaCTOSIIllee BpeMSI npl!HSITO _aenUTb MepHbie Cl!nbI Ha t:1nllH

HOAeHCTBY!Ollllle ll KOpOTKOAeHCTBYIOilllle. ITepBbie npllBOASIT K nosrn

neHl!IO cpeAHero nom1, B KOTOpOM ABll)KYTCSI_ HyKnOHbl S!Apa. BTOpb1e 

)Ke npl!BOASIT K OCTBTO'!Hb!M B38l!MOAeHCTBIISIM. Y'!eT OCTaTO'!HbIX 

B38l!MOAelicTBl!H ocyllleCTBnSieTCSI MeTOA8Mll, pa3BllTb!Mll B Teopllll 

/1-3/ . 
caepxTeKy'leCTll u CBepxnpoBOAllMOCTI! • .Pa6oTaMll 6bmO nono-

)KeHo Ha'lano Cl!CTeMaT~'leCKOMY 11cnonb30B8HIIIO 3Tl!X MeTOAOB B 

Teop1111 S!Apa. Me)KAY TeM l!Me!OTCSI pa3nll'lllSI Me)KAY KOppenSIUllSIMI! 

B caepxnpOBOAHl!KaX II napHblMI! KOppenSIUllS!Mll B S!Apax. OAHO ll3 HllX 

COCTOllT B TOM, '!TO, B OTnll'll!e OT CBepxnpOBOAHl!Ka, S!ApO COCTOllT 

113 ABYX COpTOB HyKnOHOB, TaK '!TO KpOMe KOppensiuuli Me)KAY OAll

HaKOBb!Mll HyKnOH8Mll He06XOA!IMO. Y'IIITblB8Tb KOppeJjSIUllll Me)K/:IY 

HeliTpOH8Mll ll npOTOH8Mll. 113 np11Hu11na 38pS!AOBOH He38BllCIIMOC1'll 

MepHblX cun cnet:1ye-r, '!TO KOHCTaHTa np -cnapllB8HllSI B S= 0, T =1 -

COC_.TOSIHIIII npuMepHO paBHa napHbIM KOHCTaHTaM p p- ll n n -cna-

PllB8HllH. IT 03TOMY cneAyeT O)KHA8Th, '!TO. n p -KOppeJJSIUllll ( BO 

BCSIK0M cny'!ae np11 N=Z ) CTOnb )Ke cyllleCTBeHHbI,_ KaK ll KOppensi

Ullll Me)KAY OAllH8K0BblMI! HyKn0H8Mll. 

BnepBbie HeliTpOH-IlpOTOHHbie K0ppenSIUllll 6hinll llCCneA0B8HbI, 

/4/ 
IT0-BIIAIIM0MY, a pa6oTe MeTOAOM I'pllH0BCKllX qiyHKUllH, I'Ae 6hmo 

nonyqeHo cnet:1y101Ilee ycnoaue cy1IleCTB0BaH11si n p -Koppensiuuli: 

pa3H0CTb XllMl!'!eCKllX noreHu11anoB HeliTpOHHOH ll npOTOHHOH CllCTeM 

A0n)KH8 6b!Tb MeHbllle aenll'll!Hbl lllenu. B pa6oTe
151 

AnSI 3apSIA0BOH 

Cl!MMeTpllll II N=Z 6bmo HBHAeHO yH11TapHoe KaH0HH'!eCK0e npeo6-

pa3oaamie, KOTOpoe_ np11B0A11no K perneHl!IO C KOHe'!HOH 1Ilenb10. Bee 

Tpll ( pp , n n II np ) KOppenSIUl!OHHbie qiyHKUIIII 6binl! OAl!HaKOBbl 

no a6conIOTHOH Ben11'!11He, np11'1eM ABe 113 HIIX ( pp , nn ) 6bmll 
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• /6-8/ 
aemecTBeHHbIMII, a TpeTb51 ( np ) 'll!CTO MHIIMOII. B pa6oTaX 

1rnH npo11aaonbHb1X N , Z 6binO HailAeHO OpToroHanbHOe K8HOHll'le-

cKoe npeo6paaoaaH11e, KoTopoe np11B0A11no K peweH1110 c Hyneaoil 

menb10 AnH aaplJ.[loaoil c11MMeTp1111 11 N =Z Bee Tpll KOppenRUIIOH-

Hbie q>yHKUIIII OTnll'!Hbl OT Hyn51 11 aemeCTBeHHbI. H&n11uo, T8KIIM 06-

/5/ 
paaoM, npOTIIBOpe'!11e C peaynbTaTSMII pa60Tbl • 

BnepBbie Bonpoc 06 aHepreTl!'!eCKOH BbirOAHOCTII nony'laeMbIX 

peweHl!H npu HanH'!HH B CHCTeMe np -KoppenRUHH B 

/10/ 
H 8BTOpOM 

S =0, T=l -coc-
. . /9/ 

TORHHH 6bin paCCMOTpeH a pa6oTe 

.lluccepTaUHR noCBRmeHa ABYM OCHOBHblM BOnpocaM: H3y'leHH!O 

HeilTpOH-npoTOHHblX KOppem!UHH B lI.Clpax H ananuay CHMMeTpllH B38-

HMOAeilCTB~il a o6menpHHRTbIX KonneKTHBHbIX MOJlenSIX ( MOAenb c 

KBaApynonbHbIM B38HMOAeHCTBHeM, 0606meHHaS1 MOAenb). 

.lluccepTaU11S1 cocTOHT ua '!eTbipex rnaa. B rnaae nepaoil , 

/10,11/ 
OCHOBaHHOfi Ha pa60T8X 8BTOpa , np -KoppenSIUHH paCCMaTpH-

B8!0TCSI MeTOAOM rpHI!OBCKIIX cpyHKUHfi. 8 Hett noKaaano, '!TO: 

1) Cl!CTeMa ypaBHeHl!H JlnR KOppenSIUHOHHbIX cpyHKUHfi AOnycKaeT 

peweHl!SI KaK C paBHbIMI! Hyn10, TaK I! OTnl!'!HblMI! OT HynSI KOppenSI

Ul!OHHblMI! cpyHKUl!SIMII; 

2) peweHl!S!, OTBe'!a!OmHe cny'!a!O, KOrAa HH OAHa l!3 Tpex KOp

penRUHOHHbIX cpyHKUl!fi He paBHa Hyn10, l!Me!OT MeCTO TOnhKO npu Ha-

nH'IHI! cneAy10mero COOTHOWeHl!SI MeJKAY p p - , n n - H 

penSIUHOHHbIMI! cpyHKUl!SIMI!: 

n p -Kop-

C 2 = C C np n P 

rAe /lp /l n 

TOHHOfi Cl!CTeM 1 

C , C , C 
p n np 

Hbie !pyHKUHI!; 

[I +-l_(µp-/ln)2 

G2 \ C +C )2 
P n 

j • 

XHMH'!eCKl!e noTeHUl!anbI HeilTpOHHOfi H npo-

G - napHaSI KOHCTaHTa ( G = 't; ·=G = G ) , 
p n np 

- napHbie p P- • n n - H n p - KOppenRUHQH-

3) cocymecTBOB8HHe pp - ' n n - H np - KoppenSIUHOHHblX 

B381!MOAeilcTBHil RBnSieTCR _aHepreTH'!eCKH HeBbironHbIM. <l>H3l!'!eCKOe. 

06'bSICHeHHe 3TOro cpaKTa COCTOHT B TOM, _'!TO BKnJO'leHHe n p -nap

Horo B38l!MOAeficTBIISI npHBOJll!T K nOSIBneHH!O KOHKypupy10mero ypoa-
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HSI KOHJleHCBUHH n p -nap H K yMeHhWel!H!O acpcpeKTHBHOil KOpp"enR-

/12/ 
UHOI!HOil cpyHKUIII!. 3To cornacyeTCR c YTBe,PlKJleHueM , '!TO CBepx-

npOBOJll!MOCTb MOlKeT l!MeTb MeCTO, ecnu cymecTByeT He 6onee OJlHoro 

ypoBHR, Ha KOTOpOM MOlKeT npOH30HTI! KOHJleHCaUHR nap. TaKl!M o6-

pa30M_, np11 KOHCTaliTe np -napHoro B38l!MOJleilcTBHSI Go 

MeHbwen no a6conJOTHoll aen11'!11He HeK_oT_oporo Kpl!Tl!'lecKoro aHa'!e

Hl!R G c, B CHCTeMe HM0!0T MeCTO p p I! nn - KOppenSIUHH. 

Ponb n p -KoppenSIUKI! CBOJlHTCR np11 3TOM nl!Wh K nepeHOpMHpOBKe 

npOTOHHbJX H HefiTpOHHb!X KB83H'l8CTH'!Hb!X YPOBHefi aHepru11. ITp11 

I G ol > G c B Cl!CTeMe npOHCXOJlHT cpa30Bb!Il nepeXOJl: pp-

H n n -napb1 paapywaJOTCSI, C03Jl8!0TCR n p -napbi; 

4) BKn!O'l0Hl!e napHor.o B38l!MOJleilcTBl!SI MelKAY -npoTOHHb!MH H 

liefiTpOI!Hb!MH KB83H'!8CTl!U8MH RBnSieTCSI aHepreTH'!eCKH Bblf'OllHblM, 

KB83H'l8CTH'!Hble aHeprHI! B aTOM cny'!ae paBHbI: 

.!.(E -E 
2 p n 

. . 2 

)+y.l.(E +E)+M 2
, 

- 4 P n o 

r}le 

E=v?+G2C2 
T T T T 

a KoppenSIUHOHHaSI cpyHKUHR MO YJlOBneTBOpReT ypaBHeHHJO: 

__L M =M 
IG I O 

0 

OI [(~ +E 
2 

2 ) + M 2] -I_/2 
0 

TaKl!M o6paaoM, OCHOBHOe COCTOSIHHe CKCTeMbl c pp - I! 

nn -napHbIMII B38l!MOJleficTBl!SIMH OK83bIBaeTCR ycTOil'!KBbIM no 

OTHOW0Hl!!O K HeilTpOH-npoTOHHOfi CBepxTeKy'!eCTII II HeyCTOfi'IIIBO 

no OTHOllleHll!O K CBepxTeKy'!eCTII MelKJly HeilTpOHHblMH II npOTOHHblMII 

KB8311'18C·Tllll8Ml!o 

B rnaae BTopon Jl11ccepTau1111 1 OCHOBBHHOfi Ha pa6oTax aa-

/10 13 14 15/ . 
TOpa 

1 1 1 
1 K paCCMOTpeHll!O n p -KoppenSIUIIII np11MeHS1eTCR 

MeTOA o6o6meHHoro KBHOHl!'leCKoro npeo6paaoaaH11R. B aToll rnaae 

npelKj:le Bcero paccMaTp11saeTCSI ynOMSIHYTOe Bb!We npOTIIBOpe'!11e 

/5/ /6-8/ 
M0lKJlY BbIBOJl8MI! paoOTbl C OJlHOfi CTOpOHbl

1 
11 pa60Thl -

c Jlpyron. HafiJleHo yHl!TapHoe KaHOHll'lecKoe npeo6paaosaH11e, '!acT-
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HhIMH cny'laHMH KOTOporo OKa3hIBaeTCH opToroaanbHOe KaHOHH'le-
. ffl~/ 

CKOe npeo6paaoaaaue, nonyqeaaoe a pa6oTe , H yHHTapaoe npe-

o6paaoaaaue, OTBe'la10mee cnyqa10 
/5/ N =Z • nonyqeHHhie ypaaaeHHH 

llnH KOMilneKCHhlX KOppenHUHOHHh!X q>yHKUHll a o6IUeM cny'lae ( N ~ Z) 

HM0IOT peIUeHHH TOnhKO np11 Bh!IlOnHeHl!II cneJlyiOIUero COOTHOIU0HHSI 

M0lKAY q>a3aMH KOppenSIUHOHHhIX q>YHKUHll: 
. rt, +rf, 

<p = P n - rp = O. 
2 np 

.Qn11 N = Z IlOS!BnSieTCSI nononH11TenbHOe pemeHue, COOTB0TCTBYI0-

/5/ 
mee <p= !!.... 

2 
• 11MeHHO STO pemea11e H HallJleHO 6bJnO B pa6oTe • 

OnHaKO OCTaeTCSI HeilOHSITHOll BhIAeneHHOCTb cny'laSI ( N ~ z) 

A Hanna Cl!TyaUHII IlOKa3hIBaeT, 'ITO pemeaue, . HallJleHHOe B pa6o-

/5/ " -Te , ecTb np~11enbHhin cnyqau pemeHHSI c paaHoll Hyn10 n p -Kop-

penSIUHOHHOll q>yHKUl!ell. 11Ha'le roaopSI, npu N = Z l!M0IOTCH JlBa paa-

nH'IHhIX cnoco6a 1111ar0Han11aauu11 raMHnbTOHHaHa, ae11ym11e K OJlHOMY 

H TOMY )1(0 KOH0'IHOMY peaynbTaTy. 

113 ip8KTa SKBHBaneHTHOCTH (npn N =Z ) pemeHHll C paaHoll HY

n10 H OTnH'IHOll OT HynH KOppenSIUHOHHoll q>yHKUHell cnenyeT:ao-nep

BhIX, 'ITO KOppenSIUHOHHl,10 q>yHKUHII, KaK npOM0lKYTO'IHb!ll sneMeHT 

a npoue11ype 11nar0Hanuaauu11 raMHnbTOHHaHa , He acer11a JlonycKalOT 

ipH3H'l0CKYIO HHTepnpeTaUll!Oi BO-BTOpb!X, cyIUeCTB0HHhl He TOnbKO 

a6con!OTHhl0 3H8'l0HHSI KOppenSIUHOHHhIX q>yHKUHll, HO H HX <pa3hlo 

.aanee aHanna11pyi0TCH ycnOBIIH, npu KOTOpbIX B0KTOp COCTQS!HllSI 

4l=Il1>IO>, 
• k k 

.IIJ=[l+va+a+ 
k P P t P+ 

+ + 
+vn ant an+ + 

+v (a+a ++ a+a+ 
0 p t n+ n t P+ 

+w a + a+ a + a + 
Pt P• n t "• 
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11onycKaeT cymeCTBOBaHne KBa3H'laCTHU, CBH3aHHh!X KaHOHH'l0CKllM 

npeo6paaoaaH11eM c onepaTopaMn 

11y1omeM: 

a • Ycnoa11e COCTOllT•B cne-

2 
w V V - V 

p n 0 

TaKl!M o6paaoM, a6con!OTHhl0 3Ha'leHl!H V 

!OT HepaaeHCTBY 

2 

11 V V I - I V I 
P n O 

l:Slwl.:S Iv v l+lv
0

I 
P n 

w YJlOBneTBOpS!-

2 

I w I orpaHH'leHo cauay Tpe6oaaH11eM q>aKTOp11aauHH aeKTopa coc-

rOSIHHS! npu OTCYTCTBHH D P -cnap11aaHHH. C 11pyroll CTOJ?OHhI, 

I w I H~ MOlKeT 6bITb .. cnnmKOM 6onblIIHM, T.K. npu sToM CTaHo

BSITCH cymeCTB0HHhlMH 'leraepHbl0 KOppenSIUllH,n KaHOHH'l0CKOe npe

o6paaoaaHue ,nepecTaeT 6hirb nuHellHhIM. 

• /14 16/ 
B rnaae Tp0Tbell, OCHOBaHHOll Ha pa6oTaX , , np -Kop-

penSIUllH paccMaTp11aa10TCH MeTOJlaMH TeOpHH rpynn.113 Toro ipaKTa,'ITO 

nonHbill raMHnbTOHHaH HHBapuaHTeH OTHOCHTenbHO 6onee Y3KOll 

rpynnbI npeo6paaoaam1ll, '10M raMHnbTOHHaH, OilllCbIBa!OIUHll KOp

pen11u1111 M0lKllY OJll!HaKOBhlMll _HyKnoHaMH, cne11yeT, 'ITO BKnlO'l0HHe 

n p -a3al!MOl10llCTBIIH npHBO/ll!T K CHHTl!IO Bblp0lKJl0HIIH 11. pacmenne

HIIIO ypoaHell H0B03MyIUeHHOl'O raMl!nbTOHl!aHa. Danee paccMaTp11aa

eTCSI cny'lall, Kor11a l!MeeTCH TOnbKO 0/lHa Bb!p0lK110HH8H o6onO'!Ka. 

llpn STOM onep?,TOphI, COCTaBnSIIOIUlle raMllnbTOHHaH, reHepnpy!OT rpyn-
. _117-19/ 

ny nHT11MepHhIX apame111111 • l1ccne11y10TCH 11aa cny'laH: KOrJla 

D p -cnapnaaTenbHaH KOHCTal!Ta Mana (np11Me1I11Ma TeOpl!H B03My

lU0Hl!ll), ll KO:na IIM00TCH aapS!llOBaH CllMMeTpllH. TTpn paCCMOTpellllll 

nepaoro cny'laSI yJlo6HhIM HBnHeTCSI nocTpoeH11e TaKoro 6aanca R 5 , 

B KOTOpOM R 5 pe11yu11pyeTCSI na npo11aae11ea11e KBa31!Cill!IIOBhIX 

rpynn. Bo BTOpOM ll(0 cny'lae 6onee y1106Holl OK83bIBaeTCH pe11yK

UllH Ha rpynny ll30Cill!HOBhlX apame1mll • .QnH 3TllX cny'laea CTPO!ITCH 

6aa11c Henp11ao11nMoro npeJlcTaane1t1111 R 5 

PaCCMOTpea11e CTpyKTYPhl BOnHOBhlX q>yHKUHll (KOTOpb10 B Ha

meM BhipOlKJleHHOM cny'lae peannay10T 6aanc aenpl!BOJlllMOro npen-

7 



craanemrn R 5 ) np11Bom1r K BbIBOAaM,··npor11aononolKHL1M nony

'IeHHLIM B pa6ore 
1201

: cjiaKrop11aau11si ,non11oii BOITHO~Oii cpyHkUHII Ha . 

11eiirpo1111y10 11 nporoHHYJO orcyrcrayer. OrcJOna cnenyer, 'Ire nnsi 

na1111oro KOHKperP.oro cny'Iasi 11enp11MeHI1Mb1 KaK Meron 0606me1111oro 

KBHOHH'IeCKOl'O npeo6paaoBaH11S1, raK II Meron rp11HOBCKIIX cpyHKUllii. 

3ro CBSl38HO C reM, 'ITO KaK 06bI'IHblii Meron pacuenneHHSI rpllHOB-
/21 / 

CKIIX cpyHKUllii ' raK II MerOAbl 0606me1111oro UV -npeo6paao-

BaHIISI npennonaraJOr cymecraoaa1111e e,g1111crae1111oro Bb1nene1111oro 

npoMelKyro'IHoro cocrosi1111si, B Koropoe npo11cxon11r Ko11ne11cau11si nap. 

TaKoe Bb1nene1111oe npoMelKyro'IHoe cocrosi1111e_ cymecrayer, ecn11 

paCCMarp11aa10TCSI Koppensiu1111 MelKny onuHaKOBblMII HyK_noHaMI!, Ha

npuMep, nnsi on11oii ,BblpOlKAeHHOii o6onO'IKII KBaa11cn11HOBb!ll oneparop 

po1Kne11usi naph1, n"eiicraysi 11a npo11aBOITbHb1ii BeKrop cocrosi1111si, npu

aon11r B npaaoii 'Iacr11 K en1111crae11110My aeKropy cocrosi1111ii: 

A+I fm>~v.!...( f-m)(f +m+l) 
2 

If ,m+l>. 

I1p11 11am1'111u B c11creMe np -Koppensin11ii nellcra11e oneparopa,. coa-

naJOmero n p -napy, np11aon11r K roMy, 'IrO nosiansiercsi n1111eii11asi 

KOM61111au11si cocrosi1111ii. 3ro II oaHa'Iaer orcyrcrB11e enu11crae1111oro 

Bh1nene1111oro cocrosi1111si, B Koropoe npo11cxoi:mr Ko11ne11cau11si n p -

napblo 

B rnaBe 'IerBeproll o6cylK.QaJOrcsi aonpocbl np11Metrn1111si Mero

noB reop11n rpynn · K au6pau11siM II por~UIIHM B sinpax. B 11aaecr11oli 
.• /22/ 

pa6ore 3nnuora 6hino paccMorpe110 KBanpynonbHOe ocraro'IHOe 

aaa11MoneiicrB11e B none ccpepu'IeCKII c11MMerp11'IHoro ocrmnnsiropa. 

KaanpynonbHb1e oneparopbI Q /1 IIMeJOT 11e11cqeaa10m11e Marp11'1Hb1e 

3IleMeHrhI ronbKO nnsi cocrosiHuii, np1111annelKamux on11oii o6ono'IKe. 

311eprer11qeCKIIH cneKrp Monenu COCTOIIT H3 OAHO'IaCrH'IHbIX_ II Bpa_. 

mareilbHbIX· ypoa11eii. Bu6pau11011Hbie ypoa1111 B Monen11 .o-r;cyrcray10r0 

C apyroli cropOHbI, B cra11napr110Jl pac'IeTHoii Moae.1:m c nap-
" " /23,24/ " 

11011 11 KBanpynonbHOH cnnaM11 3Hepreru'IeCKIIH cneKrp srnnsi-

ercsi cnolKHO!i: cynepn0311Ulleii ABYXKBa31I'IaCTll'IHb!X II BH6pau11011Hb!X 

8 

ypoa11eii. 3r11 · nocnen1111e rpaKryJOrcsi B ayxe 0606me11_11oii t.rnnen11. 

Onpenene1111e KBanpynonbHbIX oneparopoa orn11qaercsi or 3nn11oroB

cKoro. PorauuoHHbIX ypoa11eii B aroii Monen11 11er (ao BCHKOM cny

'Iae B SIBHOM Bline). 
/25/ 

B pa6ore aaropa 6bma paccMorpe11a Monenb c KBaapynonb-

HbIM OCTBTO'IHblM B3allMO.QelicTBlleM( 6e3 cnapl!BBHIBt), npll'IeM nnsi 
/23,24/ 

Q 
11 

Bb1611panocb ro lKe onpenene1111e, qro u B pa6orax • 

B aroM cnyqae oneparopb1, cocraanSIJOIIlHe raM11nbro1111a11, re11epu

py10r 3aMKHyryJO anre6py, Koropalt 3KB11aane11r11a HeKOMITaKrHoii 

c11MnneKr11'IecKoii rpynne Sp (3,3). 3aMer11M, 'Ire rpynna Cl!MMer-

6 6 • . SU 1261 C " pu11 o o me1t11011 Moaen11. sinpa ecrb 5 • npyro11 cropo-

HbI , Sp ( 3,3 )· KBK rpynna -11e1111aap11a11r11ocr11 raM11n~ro1111a11a, 

nomKHa 6LITb w11pe rpynnbI CIIMMerpllll raMIIIlbTOHIIBHa, HO SU 5 

HeB03MOlKIIO BilOJKIITb B Sp (3,3). OrcJOna cnenyer, 'ITO Monenb 

c KBaapynonbHbIM B3a11Moneiic-r:a11eM, 110 6e3 cnap11aarenb11oro, 11e 

MOlKer cneplKarb B116pauuii 0606me1111oii Monenu sinpa. IToaroMy 

a116pau1111 0606111e1111oii Moaen11 sinpa, ecn11 01111 aoo6111e coneplKarcsi 

B Monenu c nap11oll u KBanpynonbHoii cunaMu, ecrb pe3ynbrar KOH

Kype11uu11 MelKltY 3TIIMH Cl!IlBMII, 3aMeruM, .onnaKo, 'ITO Monenb C 

nap11oii · u KBanpynonbHoii cunaMH, 110 6e3 cMew11aa1111si o6ono'IeK, K 
/27/ 

a116pau11siM 11e npuaon11r 
/28/ " B pa6ore 38 OCHOBY 61,m B3SIT HeB03Myll!eHHblll raMHilb-

roHl!BH 0606111e1111oii Monenu, r.e. nsiruMep11b1ll rapMOHH'IeCKHii oc

uunnsirop. ITpu BKnlO'IeHIIII MelKny KBanpynonbHbIMH cpOHOHBMH B38IIMO-

neiicra11ll, coxpaHsiJ0111ero 'IHCno cpo11011oa, npoucxon11r pac111enne1111e 

Mynbr11nneroa SU 5 • Porau1101111asi nonocKa np11 aroM noSIBnsiercll, 
. ·• . /29-30/ 

HO Olla OK83bIBaercsi KOHe'IHOllo' C npyroii cropOHbI, B pa6orax 

113 a11an113a · 3KCnep11Me11ranb11i,1x naHHhIX 6bm cnenaH BbIBO.Q o roM, 

'Ire H11KaK11e naa qne11a porauuo1111oii· nonocbI He npu11annelKar on110-

MY 11 roMy lKe MYITbr11nnery SU 5 • B031mKaer aonpoc, - 11enb3H, 

n11 paccMarp110arb noirnne1111e porau11011111,1x II B116par1110HHbIX ypoa

Heii, KBK pe3yITbrar HapymeHtfSI t'8Ml!IlbTOH1!8HOM 6onee Bb!COKOH 

c11MMerp1111. 510110, 'Ire cooraercray10111asi 3roii c11MMerp11u rpyn}la 
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fi 

1. 

HeUHBapuaHTHOCTII .nom1rna 6b1Tb HeKOMnaKrHofi, TaKOH rpynnofi OKa-

3bIBaercSI Sp (5,5). 3ra rpynna .nonycKaer .nae pe.nyKuu11, B nep

BOM cny,rne Henpuao.nuMoe npe.ncraaneuue Sp (5,5) · pacna.naercSI 

Ha Myllhrnnnerh1 SU" raKaSI pe.nyKUIISI y.no6Ha np11 paccMorpe-

HIii! a~6paunoHHbIX caoficra SI.Qep. Bo aropoM pe.nyKUIISI ocyruecTBnSI

ercSI Ha no.nrpynny, 11aoMopqiHy10 npSIMOMY npo11aae.neH1110 rpynnbl· 

fl~ u aeK0MnaKr11ofi rpynnh1 SO · (2, 1 ). B sroM cny,rne ecrecr-

aeHHhiM o6paaoM aoaHl!Kaer poTarmoHHaSI nonocKa, 

Co.nep)l<a1111e pa6orb1 .QOKna.QhIBanocb Ha ceMuHapax na6oparop1111. 
/10,11, 13-16,25,28/ 

reoperu'!eCKOH ¢11a11Ku u ony6n11KoaaHo a pa6orax · •. 
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