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·, 'J].Kccep~a';l~S!._ nocB~I.UE!Hll T~op_H~. B31lKM,O.llel1c~sy101.UKX BeKTOpH1'.1X honell. co_ cnHHOM I., 
H, .llOKll31lTenbCTBy Toro, 'ITO ·npocTpllH~_TBeHHo-speMeHHOe _CBOllC1'B0,, TllKHX. nonea - CBOl!CT~O. 

o6na.ciATb 'onpe.ll_en~HHbIM criKH:oM _-; nopO;)K.flae_T BbICOKHe CRM~eTpRH B31lHMO.llellcTBHl!, · oTse~ · _ , 

'llltol.URe coxpaHeHHJO __ sne~Tp_e'jecKoro /~PR.Ila, ~~cna · 6apRo~os,_ cTpaHHOCTH, R3~}·_c~n~qecKoro
2 

CllHll8 H T • .ll. -B. OCIIOBe .ne;)KHT KpHTH'leCKRl!; 8HanH3 pone K8nH6poso-i11ol! 'HIIBllpRllllTIIOCTH ·II· . 
.llOnon11HTE!llbHbli ycnoBRl! B TeopHH BblCWHX"CllRHOB. ··-· -•' .,), . • . 

· <l>oTOH' o6~a.lla';T en RH QM ·I, · R. e'ro ~i:tecbrna10: 4:-seKTOpHbIM ncineM~ .. 8- nocne.llHee 

~peMR• :6_wn~ OTKpb!Tbl'HOBbte 061,eKTbl co·cnH_HOM _I: peaOH8HCbl '7 .-y. • 'I • K( ·It: T • .ll.'.,. 

8 CBSl3K C STRM pe3KO B03poc- HHTepec K-TeOpH
0

HM B38IIMO.lle.l!CTBYIOI.UHX BeKTOpHblX nonell •. 
• .' . I - ,.. . ..... - ' ' . I ' .. '. .. ' '. . 

'npoo6p~30M .cim{ ~cex aapna~TOB no11eBblX
0 

Teo'p\ia sce'r.lla. cny>1rnna. sneKTPO.llllH8MH~a ..... -
- ,.r , . ,• ., , , 

r , • . . . ' \ r- . ,· ,, 

e.llHHCTBeHH8SI B ~aKol!-TO Mepe 31lBepweHH8SI H ll0.llTBep;)K.fl0HH8SI Ollb!TOM noneBSH .TeOpHH. 

-~a3yMe~TCH, C

0

03 . .ll8B8~Mb18. ~eopH

0

H seer.Ila 6btnH' RHB8pH8HTHbl OTHOCHTen_bHO :HeKOTOpblX 
- ~ . r - . 

,_ 
I\ , ; irn 3~BHCHT OT 

f \, I I ~- \ 

• ~OT~pble o(iecne'lHBanH COXp8H0HRe TeX HnH HHb!X KB8HTOBbIX 1 'lHCe/1; 0.llH8KO, K8K np8BHno,, 

~. - • B ~RX OTCYTC~B-0B811~ :sollcTBea~a~' sneKTpO.llHHllMHKe RHBSpHaHTH~CTb OTHO~HTellbHO rj:>ynnbl 
. , ' .. . ,., . ' -, ,' . ' 

:-, Kann6poBO'lHblX'.· !!peo6paaosi:rnHl! 1.'..rO" p0°.ll8 . 

'(A(x)·· , Al:) · : · · ..._ -r'· 
1/ 0

- ,. er.-:-+ t! , <f' ., r.lle 1\0- 7 ·. npOH3BOn~H8!1 cpyHKUR~ OT. X, (2)· 

. 0TcyTCTBRe K_anR6poio'lHC>l! 1 H~BapHaHTHOCTR _RIIOr.lla pacue11esanR KBK 11enon11oue1111ocTb. 

TeopRH,•·.fla;)Ke. Tor.Ila;, Kor.Ila ne paccMaTpHaanRci. seKTopnbre nong; _a TOllbKO. ci.canepHbie 
·. ' .. -..-; •. ,· -·.: .. , .. ,. - ,.J· /I"/ .. . . ..... . 

R cnHIIOpllble. 11MellHO 'T8K paccy;)K.fl8nH Hnr . H Menne . : IICTRHH8!1 110K8nbHOCTb TeopRH 
: .-_ : . . ' _.. ·, . . ' . ',. ·.. ' . . ' ' ,. . '. ' - . - ~--

nenpeMeHHO Tpe6yeT He38BHCH~OCTR cpaa B paanR'lHblX TO'lK8X npocTpllHCTBS-epeMeHR, T.·e;. '~ · 

' HHB8pHaHTH·~':;~. oT~oc~-T~nb~o- np?~6~aaos;HHll\2)·. H~n~HMeJ>., y HHX coa.llan_~cb 
1

sn~'laTn~- · 
I , ., ' ,.• ,., • • • • ,. ' ,· .•, -;,, •• • 

HRe, 'ITO, ecnH B3S!Tb xaxy10-nR60 ~ -~en~nHoneHHYIO'Teopuio_ .gnn aapmirnHHoi:onom, 'f 1 . 

neps01iaqanbHO - (s C;OTB
0

eTCTBHR . C _ coxpaHeH1ie'i.i snexTpH'leCKOr'O · aapsi'a.a) .·. HH~apR8HTH)'IO 

.;Oll~KO 'oTHOCHTE!JlbHO (I), H pacw~pRTb rpynny ee KH~~pR8HTHOCTR . .llO (2) ;_TO llK~6i'.i npe . . . . ' ' . . . ' ' , 

STOM c·_ueo6xo.llRMOCTblO -~03HHKHeT ,aneKTpOM8r'HR_THOe no~e - 6e3M8CCOBOe B8KTOPH00 none ... 
'·'· ' C 38KOHOM K~H6poBO'lHblX npeo6paaosaHRll 2~ro po.Ila . , -: 

\ -:A/,-Ar + ;"rJ\(x) ,.· (3) . 

I• 
;; . I . • , ' ,, . , • .•.-_ , , ... : .· -· . . , : ; " . · .. , ·. • ' .• 

_no. aHanorKR HHr ' .. a MRnnc _noTpe9osanR ·•acTuHHy10 noKanbHOCTb' riaoToriu~ecKol! 

· rpyµ'nbr, T.e. noTp~6o~anu; 'lT06b1 napaMeTpbI Hao-ron~'le6~oll •. rpynnb1 · TaKme 6blnH npoRa

aon~~bl~R· qiyHKUHHMK. 0~ ·x It · .• BbIBen~• cyI.UeCTBOBa~~e HOBOI'0° non~ :,_ Be~~opnoro • 

KllK e·'o6bl'lHO-M, ~SK H B H3~TOllH'l8CKOM npocTpaH~;Bax•'( g - no~e HHra-M~nnc~)." 
' ./ .' . - -.. , .• .,_ , .. '. 

~ "I , ' 

3aM~H'lRBbte YTBep;)K.fl0HHll HHI'8 H 'MKnnca npKBneKanR BC0 60nbWee· BHHM8HH_e, a B 

nocne,llHKe _r'O.llbl IIOSIBRJlOCb MH~>K0CTBO._pa6oT,· B KOTOpblX B HS.lle;)K,ll~ _,fiOCTpOHT';' TeopKIO· 

J' 3 



c:mbHblX ,• H . cna6blx:0 B3aHMO.llellcTBHII "Tpe6ouaaHe ."ucTRHBOll. noKanbBOCTH".°; .6blno. B03Be.lleBo·,. 

· 'n np,rnuiin (Tai H~3b1BaeMblA . ' 'KMH6poso'liiblll: ~P~B~nn"); : cornacuo KOTOpciMy'nipaMeTpbl' .. 

. sd~ic -~p}n~.--~.;.~o'~uTenb~~ KOTOpblX HHBapBaBTe~ -~arpau:i1rnau, .llO~~Bbl npoH~BOnbBO aauH-
·•; ,, . . ;; .--·12--01 ,. i. • .. : • "' · ., .. , ' .• • · ·: · . , .. \ . ' . · · 

ceTb: OT :,< .•. TaK,. •npHB[lHn•.·6bm npHMeBeB K rpynnaM, OTBe'ISIOlllBM coxpaueHHIO 
,, .•,·.· .~· ••.· . .. ,, .. , :., . .. . ·'/2 4/".' : :., ·' ,·· 
6apHOBHOrO H rmiepoBHOrO .aapB.llOB ·. • • H,. B ,KOBUe;KOBllOB, KO BCeM KnaccuqecKHM 

, . . .. , . .· · ·· :·' . .. ,. •·'. '·: . · ... IB/ ·:-- ·. 
rpynnaM, KCnOnb3yeMblM KaK 0606meH11e.•H30TOnH'lec::Koll (I"'nemoy,:H I"'enn.:.Maau .. · ,, .. ,KoHy-

. /9/ . . . . .. •. ' . .· 
MS, .YMeaSBa, Ba.Ila · ; } •• ·YTBepJKJlanoci,, '.qTO BK06bl BO uceX: 3THX CZ!Y'lasx' C Heo6XOJ:lll7,, · 

MOCTbIO 'BblTeKaeT cymecTBOBaHHe Tex•_HnH ·HHblX ueKTOpHbl~ non.ell. : HeKOTO~ble auTopi.i 

nblTanHCb paablcKaTb TaKoro :ace po.Ila ocuoBaHHB .llnB cymecTBouaHHll !i.- ~MeaoHaoro nonst 
••'•' .~•~ .. _::~-. •.,1:•• ~• •,•· • ·•;•. •,: "< 'o /-.,•;. >,• • • ;'-'• ,.f,,.••.,•' ', _, :•,,, 

'H. T • .a. 
hi''"!,'•' 

B rnaBe • 1 ;.llHCCepTanHm .ll0K838B0, ';ITO <Ha caMo;.;. ·,.Ilene H3. K8nH6pOBO'IHO_I'0 npHHll,11-
> ' , ! I, 

ua He cne.llyeT HH. cy_mecTBOBaBHe aneKTpoMarHHTHoro · nonS!,. HH .cymecTBOBaBHe, .llpyrux. • 

B·e~~opHblX n~nell, HH TeM 6onee ~ :.:.Meaoiluoro: KaiiH6poBo'IH~SI HHBap1rnHTHocT'i. npocTo. oa'Ha:.:. 
.. ,·. . ',' (,.' .. ' . ,, __ ·, 'i - ' ,, . ., / '. . ,; ' ·,, '. __ , 

qaeT,. 'ITO :· KaKaB"7TO ,, !pfHKllHll ( HnH .· cpyHKllHH) B: TeopH!I . npOH3BOnbBa, a, cne.llOBaTenbBOi . 

KaKall;TO. ~+ene~b CB060.llbl ;He~y~ec;~eHHa. : H~- ~pe.6osa~He, ~T06~ .. '.ro-TO .. ~bmci He6;me:-' 
• ,', · ., .. ,·; ,-, • , : I, · _.\ ,·, I• ·. ,,l •"'., 1 ,··., .. • ,,·. .,,... "' .' ·• ~ .:' f •• \•,·; , 

CTBeHHO, Be MO:lKeT_ BBeCTH B TeOpHIO, .llHHaMH'leCKH cymeCTBeHHl,te -~Tene~,H _cBODO.ll'i.t. TaK, 

ganH6poeo>iH~ll. npHHllHII ne · B · cocTOIIHHH BH.llYllHPOBaTb <pH3H'leCKH. cymecTBeHHble cocTasn11-

, IOlll~e Ar ', ~a~ Ka~:-O~H ~~~i6P,~B~'IHO_:~~aapHa~~~bl •• q;o - :>Ke ~~caeTC~. 'HC~llHBOlt _no~fn~_; 
H~CTH~, ·.TO· oua '.llOCTHJKHMa·. npoCTblM B,KnID'leHHeM -rpll.llH~HTHoii, CBll3H ·co, CKanBpHblM no

· .. ne.:i/ ·xcfrg' TaK·aB '.'l'eopu11· cpaK.;.B'lec:KH o~TaeTCB' cBo6o.llHoll., 
} ' . '' '• . ' . 

· • .. · ·\ .. ·''•· ,. - · .. · · ... · ... · · /}/. · , ,, ,, .. , · ',, /2-9/, 
TeM. He MeHee. npe.llno:aceHHble HHrOM • H MunncoM H BX nocne.lloBaTen11MH · · ·. 

, ;:·~,·- .:.'-. ,-·;,: • ':. ;'~ ,<' .•••• • ·, it.,':· .. , -, . ;. . ',, •. ·\,' ,._:; :·•~, ·' '->( ~-~·~"· 

. KanH6fiOBO'IBO-HHBapHaHTHble B3aHMO.llellcTBHB. BeKTOpHf,lX nonell; KaK Mbl ··yBH.llHM, .llellc;sH-
. J:. 'I.: . . . I; ·. ; ·, :" .. -~ '. J •• ·, ... ! ' ~. • ~ . ,, • :' • , .; '-- ' ... ,. '.. , ·' ' . _;;, :, ' .• , \ ;, •••• ' ~ • ·:.I . 

.TenblW, aaMe'laTenbHbl CBOH~·.rny6oKHM BHyTpeBHHM CXO.llCTBOM c aneKTpO.llHHaMHKOll., 
~. ~ ... 

:,;:,.B .' '!~M, ':iK~ · ,HC'J'.HH_Hoe CBOeo,6paa!e, .aneKTp0.ll_~_H_a,MHKH?' 
'• .:·,, 

·O6pa;HM BHHMallHe Ha cnHHOBYD c;pyK-rypy 4:.:.Be1<TO~H~ro nons Ar. Boo6me ronopst; 

OHO cnoco6HO':onm:::bIB8Tb'H JtBaHTbl 'CO ·CnHHO~ · 1 ·.H'ltBaHT,,;, CO c,;nHHOM' 0.:' B :rnSBe 1•.nu~,. 

cepTaUHH. noKaaaHo, ~TO ,CBOeo6paaue \aneitTpO.llHHaMHKH:: COCTOBT• ~ -.TOM, ;_'I~' Be~TOpHOe 
• • •• ' ' ' ': ' ~ •• '.' ' ' ' • \~, f • _"·· ,,J .' ••. • (:. , ., , \, ; . . • • ' I 

_non~ B Helt ecTb none T0nbKO .co cnunin,C.1 . ii. B ·pean~ux;· H B BHp-ryanbB:'1-" COCTOBHBBX.; 

KanH6pOB~'IH~B HHBapHSHTHOCTb, KaK p83 H ~n)'>lrn~ 3TOll. H TOnhKq \~TOll uenH:. OBa o6e3_. 

Bp<:!JKH~aeT, ~~~~~T ~e~yruec~BeH~Oll ~OCTaBHll1'.',~Y;, ')\r ~~--~~:~~M_:0.:; •::•. •: :: < ·· ... i, 

. TO'IHO: TaK .. :ac°e H• TeopmJ Be~Topm.i:x nonell, KOTOpble npe.llllO:lKeBbl . .ffHroM' H. Mun;~ : 
• ' • ' . ': .' . : • :, . t .• ' : .~ •.• • . .. , ·. . . '• _I .. ," '. : .:·· ., ") • - ·'. '~ ._ 

COM H .apy_I"IIMH, aaM~qaTenbHht .~e TeM,· 'tTO OHR HKC:6b1 HCTHBJ_IO noKanb_Bhl. HilB q_TO: .. B .• ~. 

H~X. <IK~6bl ,JlOKa:aatto
1 

CyllleC:,:BO~a~He B8KTOpHbl/~6n~_ll, ~ T~M,, 'IT~. B ~:~, ~nar~:Oap; • ... 

CO~TB<:!TCTBYIOIUHM o6o6meH~blM' KanH6poso'l,Hbl~ HHBllpHa.HTHOC;BM·, K~.ll08. Baa~MO.lleA-, 

c~_yrom~e. ~~KTopnoe: ~oJl~ .-Ta~e · ecTb. none- c,o cnHHOM 'I;_ 

nop~HTen.,;,~ •. 'ITO ·,.ll?,BHO .H ;xopowo ll;BeCTB~lt Ke.JIH6pOBO'IH,;.li npOH3BOn B Bbl6ope 

_'1., 

I' 

,... :/ ;: . 

'·, 

: " 
(. 

i 

/. l . l 
I,/• 

l 
I 
i 

l 
1 

1 
·'l 

/ 

.. , 
·t,i', 

.. •" 

'noTettnHanbB . .ll~--C!f~ nop He 6~m ~paB~nbHO cpH3H'leCKH HCTonicoBaH KaK, cpe.llc';Bo· .lln11 Bbl- · • . . . :" ~ . ' 

'.cteneHH11 cnHHa 1. TaKHM o6paao~, HBaHa'!eHHe .Kami6poso'IHOll HHBapHaHTHOCTH co~ep~~HHo , .. 
' . •. :; . . 

aHanorH'IHO H83HS'leHHIO . 06bl'IHbIX .llOnOnHHTenbHb!X ycnOBHll .llnll CB,060.llHbIX nonell C He-

Hyneeoil .M_accoll. 

.Llanee, nocKonbKY cocTaan1110masi Aj, c?. cnil:HoM I Kan~6poBO'IHo-miiiapuaHTHa, TO 

Kanu6poB0'1Ha11 HHBapHaHTHOCTb He TpeoycT. pa~eHCTBa Hynro MaC:Cbl CO0TBeTCTBYIOIUHX . . . . . . ' 

'18CTHll,: ecnH He iipHBHOCHTb·. npenricino:>l<:eHHe O p'aaeHCTBe. ~8CC, COOTBeTCTBYIOIUHX cpHiH-. 
• . I .. • ., 

'leCKH ~ylQeCTBeHHOll' COCTaBn'1110mell co·cnHH0M 1 H. qJH3H'!e·cKH HecymecTBE!HHOll, .aaaiic~.:. . ' . . ~ . . . \ 

melt OT KanH6poBKH cocTaensromea co cnHHOM O. 

B rnaBe 2 .llOKaaaHo, 'ITO B03M0:lKHB. icanH6pOBO'IHO-HHB8pHaHTH8ll cpopMy.lIHpOBK.a Teo-; 

PHH Hell;panbHOro BeKTOp~oro ~on11 C Maccoll. Mii~rHe C'IHTB~H, '!TO TSKSB cpOpMynH~OB~a _;• 
' ' I ~ ' ' ' : '. ',·, 

HeB03MOJKHa,. BO BCHKOM cnyqae . 6ea. npHs_neqeHHll BCnOMoraTenbHblX, none A, ::ho pacc'Ma~pii:.._ 

aan~cb .lla:>Ke Ka~ ~e~be;Hoe ~pen11TCTBH~ npoee.lleHHIO aHanorHH ME!)K.llY .6apHoi{HblM H aneK~imqe• 
:' - t, ' • •, . ' . I . ' , ,•', 

• . "\ . . ·, I' 
CKHM, IInH r11nepOHHblM H aneKTpH'leCKHM ;3apB.llBMH nyTeM BBe.lleHHll COOTB_eTCTBYIOlllHX 
. · · - c· 121 ' 141 J . .. • , . 
BeKTOpHbIX noneil nu· H HHr , CaKypall H, .llp •• Ha CBMOM .Ilene TaKoll TPY.llHOCTH 

HeT. Y)Ke 06bl'!Ha11 HeKanH6poBO'IHO -HHBapHBHTHSll cpopMynHpOBK~ no CaMoll csoel! cyTH co-:·. 
I ""' . . - ' ,. ~i' 

BepweHHO aHanorH'IHa aneKTpO.llHHSMHKe, TaK KSK B Hell, 6na'.o.llap11 aononHHTenbHOMY_ ;_,·. 

YC'.10BHIO 

none Ar 
o,./\r(x)=O 

ecTb none co cnHHOM 1. KanH6poBO'IH0-HHBapHaHTHSB qiopMyn~pOBKa 

(4) 

arihTeir, 

HaTHBHbill, Ho !]PHTOM paBHoneHHbill, cnoco6 onHCaHHB 11el1Tpanf.Horo BeKTOpHoro,nons. 

3.llEiCb HE!T .llOnonHHTenbHOro ycnoBHll, a ero MHCCHIO (llbI.lleneHHe cnHHa 1 ); KSK. H B· 

. aneKTPO.lllIHaMHKe MaKCBenna, 6epeT Ha· ce6g K8nH6pOB0'1Ha11 HHBBpHSHTH0CT,b •• B OTnH'IHe ,.-. 

OT 'aononHHTenbHOrO yCIIOBHll (4) K8nH6pOBO'IHaB HHBapHaHTHOCTb He HCKnl0'188T.:~B8~T·OB CO 
•. I • ·, 

CITHHOM. 0, a nHWb. o6eaepe)KHBaeT HX, rapaHTHPYB, 'ITO OHH He B38HMO.llellcTBYIOT ~- .llpy-. 
• < • : ' , • '1 

rHMH 'non11MH H' Me:>K.lly co6oll. KanH6poBO'IHO-HHB8pHaHTH8H Te_opHB MaCCH13HOro. BeKTOJ)HOro 
. I . ·.' 

ITOITH noaBon11eT npocne.llHTb MeXSHH3M pa60Tbl KanH6pOBO;IHOit HHBapHSHTHOCTH Ha 6one~ ',' 

~pocToM .(6naro.llapsi HeHyneBoll Macce) npHMepe H eme paa noKaab1saeT, 'ITO .KanH6poBoq-: 
. . /17/ . 

HaH. IIHB8pHaHTHOCTb. He Tpe6ye;r paeeHCTBB 11yn10 MSCCbl BeKTOpHoro nonsi . ' • K· TBKOMy .. 
·.. . . . /IOI · .· '. . . ·· · ' 

)1(8· BblBO.lly n03.llHee npHwen illBHHrep . : Ha OCHOBe a11anHaa .llHHSMH'leCKHX• M,0.llenell. 
. . . . , , .. ' .. . . /I I/ 

·cc::eceM I!e)laBHO _To :>Ke yTBepJK.ll?HHe CHOBa 6binO noeTopeHo <t>en)lMaHoM.,H M<!T',>_IOCOM ,. 

0TMeTHM, 'ITO .llHHSMH'leCKH.e MO.llenH. illBHHrepa, BeCbMa HHTepe~H-bIC CSMH. no. ce6e,' ·ue 

Hy:lKHbI .llnll 060C~OBaHHll BblBO.llS, ,''!°.rd eenH'IHHa .MaCCbl BeKTOp~or'a ~O~ll H8 C~Haaa'a ·c 
~ ' . . . 

Kanu6poBO'IHOll HHBBp11aHTHOCTb10.· 
. . . ' ~ . ';.: 

C .TO'IKH apeHHll o.nHCBHHll cnHHa ·1 TeopH!f. THna, HHra-MHnnca · TSK:ace. 11e nop-rHT~ll 

OT BKlllO'l~H~';. Maccos-~r~- 'lne11a .llnH BeKTOp~oro ~on11. OH Hapyi.uaeT KSnH6poBO'IHYIO 

HHBSpHaHTH~CTb, HO B3~MeH H3 ypaeH:HHll , . .llBHJKeHHll cne.llyeT .llOnonHHTen_bHOe ycn'oBHe 
•, I "' 

nopeHna(4), 
,I 

' 
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/, 

; ; 

1\, 

r \ 

l B rnaae 3 ila ocnoaauuu ue.oauopoauoil 'rpynn.1>1 nopeuna .tllUIO o6uiee onpeaeneHue 

cnuHa B38HMO.tleilcTay10mero nons; -0606~8101llee cuTyanu10 'B - aneKTpo.auuaMu~e. Bee noKanb

H~e Tecip~H nons uirnapH8H~Hbl OTHOCHT0nb~O Heoi:iH,OpOJlHOil rpynn~I [Iop~Hll8, HHB8puaiiT.bl 
. . ~ \ -. 

KOTOpoil HMelOT npllMOil cpH3H'leCKHll CMblCll - 9TO Macca H ciuiH, BMeCTe C T0M, K8K npa~ , . . ., . I - • ' 

B~no, nons_ ,uiaccucpunupy10T HS OCHOBe O~HOpOJlHOil rpynnbl, nopeuna. TonbKO B_ CBO!>OJlHOM" 

~ll)''l88 CT8H,ll8J:lTHbl8 JlOllOllHHTenbH.ble, ycnoBHll Jlllll' p83llH'IH~X cnuu_os rapaHTHpy10T, 'IT(),,_,',. 

' non11 cp8KTH'!0CKH npeo6p83)'IOTCII 'no uenpHBOJlHMblM npe.!lCT8Bll8HHHM 880.tlHOpOJlHOA rP)'.fll!bl 

nopeuna. 0.!lHaKo. ueoJlHopo.!lHSll rpynna nopeuna coaepweHHO · ue _ucnonb3oaanaci. ·.Jlnll . 

Knaccu¢uKanuu B38HMOJlellcTay10mux -noneit _ u, B3a11Mo~eitc~aua •. B paMKax Heoll~o-po~ucia 

rpynll!,1 nopeuna B0llH'lHHe •cnHH non11~ (6e3p83nH'lHO - CBO!>OJlHOro HUH _B38HMOJlell

!JTB)'IOi:iiero) MomeT '61,1Tb • conocTaaneu 'onpeJleneHH.blll onepaTop - on~paTop KBaJlpaTa 
,{ :.i ~ . . } ' . . ~· . 

cmrna &t.. Bee Teopuu' B38HMOJl8itCTBYIOlllHX noneil C BblCW,HMH CllHH8MH Mb! pa36uaaeM 

ua 2 Knacca: A u B,, B aaau,CHMOCTH OT Tor;, ~ooTBeTCTByeT· 'nu _Kam.iioMy non10 ~JlHH 

CllHH ( OJlHO co6cT~~HH08 3ia'leHHe y S'- ) HllH !>OllbW~. T.eopuu; B. KOTOpblX K~m~oe 'none 

OllHCb!B80T TOllbKO OJlHH CllHH \Teopuu 'Knacca. A), - npllMOil auanor 'sneKTPOJlHH8MHKH;' 
' . ' . ' ., ' \ 

L!oK838HO, 'ITO JlOllOllHHTen&Hbl0 ycnoBHll B HHX HM8IOT Tl!IKOJI me BHJl, KSK H B cso6oa.:. 

IJOM' CllY'l,.ae. 
\' 

B rnaae 4 ua ocuose onpe.!leneuull Teopuit Knacca . A nocTpoeu~ see B38HMo.aell"'.' 

CTBHll Knacca A C. 6e3p83MepHb1MH KOHCT8HT8MH CBll3H .an11 nonell co CllH.HSMH o,'1i2 u'_-1~ 

B P':3YnM'STe ycTauoaneua"rny6oK8ll CBll3b 38KOHO~ coxpaH8HHH 'lHCna 6apuouos, :c~pau-:

HOCTH, H30TOllH'leCKOrO CllHHS, TSK me, K8K H 8ll8KTpH'18_CKOro 38Pl1Jl8 'C npocTpaucTB0HHO

~p;MeHHhlM c·aollcTBOM seKTOpHbIX noneil co cnu110M' 1 - caoilcTBOM 06naJlSTb ·onpeJleneu-
, . ·'' ; ' 

· HblM CllHHOM, 

v' Ha neps1>11! B31'.'lll1Jl 8TH 38KOHbl coxpaH8HHll H cooTBeTCTBYIOlllH~ HM :Huaapua_HTHOC'.H 

HHKS,K He CBH38Hbl co ,CBOllCTBSMH npocTp8HCTBa-apeM8HH, MHHKOBCKoro. 8 TO me_ ape~ll, 

,Jlpy_r~e 38KOHbl coxpaueuu11_,.-.8Hepru~-HMll)'llbCS, MOMeHTa' Konu'leCTBa, ,JlBH:lKeHHll - llBHO 

CBll38Hbl, cq ,CBOllCTBSMH npocTp8HCTBa-ap8M0HH: OJlHOPOllHOCTblO H 'u30Tp0llHOCTblO; 

nmi-roMy YTBepm.!lE!HH8 0 BHyTpeuuell CBll3H nepsoa -·rpynnbl 38KOHOB coxpaue_HHll 

c-' npocTpaucTBeHuo-speMeuublM csollcTBOM seKTopHblX nonell 06na.1:1aTb onpe.!leneHH~M cnu· 

,uoM 3B)"tHT ueo}f{HJlauuo,,u. Mbl nonpo6yeM noscuuTb ero~ _B Teopu11x .Knacca .A, KOTOpble 

06~Y>KJleH1>l B rn;s, H3 ypasHeHHll JlSHmeun11 .ans seKTOPIHdX nonell 

,i 
<roxu ,·Jr 

. . . , '\. . i 
□ g"-o:o s-·-m.1:g =-' ·. r J4 V " . " f' JJ' 

, ' 

C)'Tb HeKOTOpble KOM6HH8,UHH R3 n<~neil_, BIUIIO'!Sll llOllll si ) 
(5) 

JlOllmHO _cne>.ao-

saTb, -'ITO cnnil KSm.!loro nong paeeu -1, T,e., 'ITO Bblnomu1eTC11 anbTepuaTaaa (rn.3) 
,,·, 
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• Tor na TOKH ~onmHbl COXpB.HllTbCll;• ")r l,. •0, a 3TO . 03H8qaeT, ,'l,TO C)'lll0CTB)'IOT H8KOT0pble 

cpaaos1,1e npeo6pa3·oaaii_uii,. oiHocuTe,:xbuo Ko-ropblx Teopu11 uuaapuauTua. 

. KaKue · HMeuuo·• uusapuaHTHOCTH B03Momu1,1 H KSKOBa CTPYKTypa B38HMOJlellcTBHi! 3TOT• 

aonpoc ~ccneaye1:c11 a· rn. 4 ·nyTeM HenocpeJlcTseuuoro auann3a nonesblx. ypasueuull '·a- paM;_ 

xax n~rpailme,~a cpopMll11H3M8 •. JlarpaamnaH 38llRCb1B88TCSI C ueonpeJleneHHblMH. KO;~uuneu-,' 

TSMII (KOHCT8HT8MR, C8113H), 11, :~~K cneJlCTBR0 Tpe60B8HHll (6), B03HRK8IOT H0KOTO~!,Ie a~re-', 

, 6pauqecxne ·cooTHOW0HHll, KOTOpblM JlOllmHhl )'Jl0Bll0T80Pl1Tb 8TH KosqicpuuueHTbl, 3TH COOT

HOWeHH~ 'o3H8q~IOT,' B, q'acTHOCTH,- 'IT~ onpeJleneHHble MSTpHuhl, COCT8B/10HHble H3, KOHC;8HT 

CBSl3H, .aomKHbl o6pa30BbIB8Tb a11re6p1,1 nu. 
":'';•' 

CHS'IS/18 8blllHCblB,aeTcll Hau6onee o6mall /IOK8llbHblll pellllTHBHCTC_KH 'HHB8pH8HTHb;l!: na~-, 

paumriaH ~llll n-p~H~BOnbHoll, ~~,~~eM,bl .n106or;, •'l~C/18 B38HMoii.ellCTBY,lQWHX· ... nonell ~O ;CllHHa~H '! 

1,1/2· ~ .0~ npu '~TO..: 38p~~8e He npe.!l~OnaraeTCll HR COXpaHeHHe 'leTHOCTH, HR ·coxpaHe~•He: 

,·'IIIC-;;a CllHHOpHblX 'l8~THU.' ,EJlHHCTS~H~Oe orpSHH'leHHe, KOTOpoe npHH.HM88TCll - 6e3p83M~P'.'" . 

,HOCTb a~et io~cT~~T CBll3H (a e~~~u~a~ 'h "'c..,; i): 3To npocTo 03Jiaq~eT, 'ITO ;H~~/IE!.tl~~~-, . . \ .· 
Hae Ha ir.a11HOM sTane orpaHH'lHBaeTc11 neps1,1M _'l/leHoM pa3nomeHu11 narpaHmaaua no pa3-_ 

M0pHOCTH 11:0HC_TSHT CBll3H. vfMeIOTC~- OCHO~SH~ll n6naraT&, 'ITO ,sc,e cywecT~a'HHble a'i.~~0~1>!,', 

: OTHoc11wuecs K caollcTaai:.i HHaapuauTHocTii: ocTaHy1:_c11 HeH3MeHHhIMH H nocne BKllIO'leuu11 -B 

na~paH>KIISH danb~E!llw~x· 'l~0H08 C p~3MepBblMH KOHCT8HT8MH C8Sl3H. BsaHMOJlellcTs~i K/lac-

, ca, A 'c '6e3pa~:MepHblMH , KOHCT8HT8M~ 'CBS13H' ecTe~T88HHO H83B8Tb MHHHMS/lbHblMH. 838,HM~.:: ' 
• , x) ''., •; ',I 

JlellcTBHSIMH • 

B § 1 rn.' 4 B, KS,'leCTBe npHMepa npuMeH8HHll o6mell MeTOJlHKH no11yqea HSH66nee 06-_: 

UlHil BH.tl 838H~OJl0llCTBHll · ~ell;pSllbHOro, BE!KTopiforo llOllll : CO CllHHOpHbl~,· ;pH KOTOpOM , C/IHH 

'seKT~paoro non11 paseH 1. TaKue · B3SHMO.tlellcTBHll Heo6xoauMo OK83bl88H>TCII HHsapaaH~H~M~ 

OTHOCHTenbHO, onpeaeneHHl,IX 'cpa30Bb!X npeo6pa30BIIHH8. B 'ISCTHOCTH, npu Hynea~ll MSCCe;., 

y· BeKTOpHOrO llO/lll H HeHyneBOll y· CllHHOpHoro 'o.O.H03H8'1HO llpHXOJlHM K. 3/leKTpO,CI.HHSMHKe . 
, ' • 1 , ' ,·' 

c' ee ,Kanu6poB~'lHOll u11aapua11THOCTbIO H ci_oxpaueuueM· 'IE!THOCTH. Ha coxpaueHue' qeTHOCTH' B 

sneKTpOJlHHSMH,Ke y3-3a K8/IH6poBO'lHOll' HJ!BapuaHTHOCTH B npeanonomeHHH: n'epeiiopMHpye-
' ~ ', . 6 - . , . . BT C . > ·/l2/ .. 

_!-40CTH, T,e., ..,aKTH'l0CKH e3p83MepHOCTH KOHCTSHT CBll3H, )'K83b1B8ll • _ ', • onor3beB, c '• 1 , ' 

s' § 2 rn.1 4 .aena10yc11 3SMe'laHu11 no o6well MeTOJlHKe, B -§ '3 · pac.cMoTpeHo. B3SHMo-· · I 

Jl8llCTBRe npOH3B0llbHOrci ·_'IHC/18, BeKTOpHblX: nonell 'S Jlpyr C JlpyroM •. Bsaui.to.aei!CTBHSI RX C 

nonsiMH -~~ cnHHSMII 1/2 H o·a ax· c~oAcT~a cHMM~TpHH 11ccneJloBaH&1 a § 4'H 5 rn.4; nocne· 
. ' ' ,, . . •_, : '. . 

'lero. 8 §. 6 ~o.aBeJlE!Hbl HTOrH o~wero HCCll8JlOB8HHll. 
: ,. ' . .. -

,lloK83~Bo, 'ITO 838HMOJleilcTBKll' Knac~~ A, npa' KOTOpblX' CURB KS>KJlOro aeKTOpHo_ro. 

non11 acerJl~ :paaeH. '1: c 6e~~83M0pHblMH .KOHCT~HTSMH ca113u ucqepnblBS~TCll -cne;yroWHMB 
. . . ', 

Cll)''IAIIMB: 

xJ 3To, onp~Jlenesue MHHHMSIIbBOCTH, B cnyqae 8/leKTPOJlHHSMHKH OJlHOBHS'lHI) Bb1Jl01lll,:;.. 
e-r:s3aaMOJl8llCTBH8 'J,.f..,. u STHM OHO ·ny'lwe _OObl'lHOro npaauna 3SMe·ubl s cao6oJlHOM-,, 
ll8fp8BmHSB8 '7).1'4-o..t"-ie.i\~ -, B8 llSnllIOlll,erocll OJlH03H8'1HblM1 K8K OTMe"',eHO r11~!1:0Y,_~: 

renn-MaHBOM/81. ~ 

,7.: ., 
./,,' 

' \ . 
•, ! 



' \' 

,· 
.- _.l 

• ' - ·, I -

a) . Kor:Oa, aeKTOpHhI0 nonH HellTpanbHbI II aaa11Mo.zieilcTeyroT qepea coxpaHHro:m11ecH 

TOKI!, Hanp11Mep, _qepea TOKI!, CO_?TB8T~TBY~lllll8 COXpaHeHHIO 3Il8K,Tpllq·ecKOro_· aapH.lla, CTp8H"7 

. HOC TH_ 11n11 q11cna 6ap110HOB, P~ayMeeTc~, TaKne. Teop1111 6y .llyT 11Haap11aHTHbi'• OTHOCHTeilbHO 

COOTB8TCTBY!Olll11X qiaaoBb!X 'npeo6paaoBaHHll, 
. I 

.-:t. 

6) npocTel!nrnii B03MO)KHOCTb!O .llilH on11caHHH aapH)KeHlroro_ B8KTOpHOro nonsi -HBmreTCH 

cnyqal!, KOr.lla Tpll_ B8KTOpHb!8 IlOilH 06b8llHHHIOTCH B TpHUil8T C paBHb!MH MaC<?8MH, np_H , 

aTOM, ecnH.C.llenaTb npe.llnono)KeHHe o coxpaHeHHH qHcna cnHHOpHblX qacTHU, TO ac11 Teopm11 __ 

a' uenoM 6y.lleT H30Ton11qeCKII HHBap11a11THa, a BE!KTOpHb!l! TpHnneT 6y.lleT g ..:M830HOM .SlHra-, 
. - . Ill · 

M_Hnnca • EcnH qHcno CilHHOpllb!X qaCTIIU He .coxpaHS:eTCH, TO. Teop1111 6y ,lleT IIHBap11aHTHa. ,, 

OTHOCHTenbHO H8KOT?POll HOBOll rpynnbl qiaaOBblX, npeo6p83<;!B8HHll, 1130M,opq,Hoil H30TOnilqeCK,oll, 

a) Jlanee, 6onee 6oraTbre MYilbT11nneTbl aeKTOpHbIX nonell aneKyT aa co6oll 6onee- Bbico

Klrn 'cH1'!MeTpHII B3al!MO.llel!cTBlll!, COOTBeTCTBY!OlllH8' Knacc11qecKIIM rpynnaM npeo6pa30B8Hllll 

.S1J(,i) (v ... ?,,Li--·), Q(v) (-.i=S",6---):$13(.f),G,=4,6·--) ,H IlHTH H~KillO'.{HTeUbHb!M.~pyn-, 

naM: G2 :, 'F;, ,E(, ,Et
1
E8 • t{To KacaeTcH BhrcmHx CHMMeTpHl! caMHX no ce6e, TO OH~,· H 

_OC06eHHO ::, -U~), npH06penH ceJ!qac 60UbWYIO 8KTY8IlbHOCTb, noHBHflOCb MHOrO pa60T, B 

KOTOP(>IX _.;l,ICTO qieHor,;eHonorHqecKH H3BileKaIOTCH 3KCnepHMeHTan'b~O npoaepHeMb!e cne.llCTBHH; 

H .llenaro,TCH UPE;.llCKa3aHHH, BnarO.llapH 60UbWOMY HeCOBUaLleHHIO, Mace qacTHU, 061,e,llHHHe-

Mb!X, B MYilbTHilil9Tbl, C caMoro Ha•rana npHXO.llHTCH pa6oT8Tb C paayMHblM o6paaoM ''Hapy:-. 

W9HHb!MH CHMM9TPHHMH'. 3HaqHTeilbHblM 'ycriexoM 3Toro UOLlXOLl8 sian'11eTCH MaccoaaH qiopMy· ; __ 
/ 13/ . '_ ' \ · . 

na 0Ky6o • TeopHH nonH, B KOTOpb!X TaKoro po.Ila CIIMM9TpHk nocTynHpoaanHCb, o6cy)K.lla-
/5~9/ ' . . 

IlHCb, a p«~e pa6oT· (HanpHMep, , ). 

TaKHM' o6pa30M, .llOK63aHO, qTo 3aKOHbl COXp8H9HHH nepaoll rpyUUb! .lleliCTBHTenbHO. CBH"°' 
' 'I ' ' • ' / 

aa11b1 c npocTpaHCTB9HHo-apeMeHHblMH caol!cTB8MH: H30TOUH'IeCKl;IH HHaapHaHTHOCTb - co· cnH-
,' ' 
HOM '1 y f' -Meaorra; coxpaiieHHe 6apHOHHoro 'IHcna ii CTpaHHOCTH co cnHHOM 1· y .llBYX H~ll-
• !' ·.. 1 
Tpa~bHhIX aeKTOpHhIX' MeaoHOB (no-BH.llHMOMY, w -MeaoHa H 'f' -MeaoHa). 0KTynneTy seKTop-:-

'Hh1X·-Meao11oa C •paBHOl! M~CCOl! COOTB9TCTBOBana 6b! HHB8pHaHTHOCTb OTHOCIIT9i:rbHO rpyUUb! 

,$1J (3) · (HanpH_Mep, \~i~htfold wa~ •)H T,.ll • 

' ~ 
06paTHO, ~PH HanHqHH ,orO'HilH HHOro 38KOHa,coxpaHeHHH eCTb M9CTO'.llnH 118CTHUbl, 

' e_r? nop~)K-Jl8I01llell,, H MO)KHO CT8BHTb aorrpcic O 'noHCKe TaKoli qacTHUbl, B 6onee WHpOKOM_ 

nnaHe ,no KaC89TCH He TOilbKO B9KTOpH_blX 38KOHOa. COXp8119~HH, HO II .llpyrux, _HaUpHMep,' .', 

,, 38KOH,OB coxp1;1HeHIIH 4-:-H1'mynbCa,: MOM9HTa H 'T,.ll. B Ka<iecTae npHMepa MO)KHO yKaaaTb ·Ha 

a6conIOTHbll! a'aKOH coxpaHeHHH qHcna qiepMHOHOB, 6naro.llap11 KOTOPOMY HMeeTC!I MeCTO nn'si 

HCTHHHO Hel!,:p~IlbHOro M930H8 co CUHHOM'. l, 

()TM9THM; 'ITO Hal!.ll9HHble·'rpynnbI npeo6paaoaaHHll' OCTSBilHIOT HHBapnaHTHhIM, B 'I8CT

HOCTH, ,H CB060.llHbll! narpaH)KH8H CilHHOpHb!X' )Jonell npH ·coOTB9TCTBYIOlll8M .BhI6ope i,iacc: 
TA ,·,. r ' /14/ · ' 
YJX MO:lKHO paccMaTpHBaTb K8K o6o6meHH!I rpynnbr .. naynH H iop::H . ' HS cnyqall MHOrHx 

·, .... 1 '" !. . ' 

, CllHHOpHbIX noneff •. 
;, 

8 

'j ,- I 
,,,,-

-. 

<· 

.~ 
. nony_qeHHble' aaaHMO.llellcTBHH seitTopHhrx nonel! Toro :lKe THna, ·•fro u· y· .aaTopoa MHoro- , 

l ' , • 

"qHC:Jie~llb;X pa6oT. KOTOpbt0 Tp8KTYIO'J7 aeKTOpHb!e 'non'si Ila OCHOBe TaK. Haai'.raaeMorci- -. KSilH:.: 
. / 1-9/ , .._ · . 1 . · · - ' . 

·• 6poaoqHoro· npHHUHna C • ,;;,TO CXO.llCTaO. He cnyqal!uo: 'aaTopbl ·,KanH6poaO'IHO-HHaapH8HT'"' 
I '. ~ ' . • J • • • • - • • • I • • -

HbIX ,_TeopHl! 

. . ·,':,. . ' , • ,, . ' •. .. . . - . ~ -/ ' ' l , . . • • .. ,· . 
ablBOLISIT , a qiaKTH'IeCKH ( rn. I ) al npe.llnonararoT cymecTaoaaHHe aeKTOpHblX nonell; 

a) Tpe6yroT K~nH6p~aO'IHyio HHsapllaHTHOCTh~' ~To'·pasHocnni.no Tpe6oaaH~td ,npo'liaa~nb_;; . , 

~OCTl,I :~rer ,H· ec~·b; npoc'ro 'I8CTHblli ~cnoco6 abl~~;eHH~ ,cnn;a 1/y~o6~blll 'np~'

0

i.sacc~ ·: . 

Iiyn1,' y ae'KTOp11oro nonsi (c '49M casiaa HO a03HHKHOaenHe' orpaHH'I9HHSI TOilbKO, 3THM 3Hiiqe-s_.' 

HH9M,'MaCCbl); , 

c · caMoro Hii'Iana. nocTyn;py10T ·c:) ~liaiipHaHTHOCTH c · Heaaau:csminMH OT :,-)(. ·:cct,akaMR 

, (HarrpH~ep; ~30TOnnqecKjIO H \.n.); . , , 

H:•Ha a), a) H c) ablaO.llHT ' 
, , . . . ( ' 

d)aH.ll ~aa~M~.llellcTB~ll H caoilcTaa IieKTOpHblX noneil. 

B .llHc'c:ep-rauH~: ~pHHH~O 'npe.llnono)K~HHe a}, Tpe6oBaH;e ·a) aaMeHeHo 6onee eMKHM 

·, 

_' . ', ·, . ' 1. . ' ' 

'Tp~6oaattneM Bb1Ll9neHl,IH cnHHa 1 ', ( 6). a caH3H C 'I8M HeT orpaHH'I':HHH no" Macce, H y:lKe , 

TOilbKO H3_ 3T~X npellIIOJIO)KeHHil '~h!~eneHO He ~O;bKO cl)' .1 H;; H c) -•ca'MH uirnapH~~THo

.,~-TH, TaKoil noaxo.ll·. ~oa~on~n a· o6meM 'an.Ile" nony'IHTb, ace coaMecTHMhle c~ ~nHHOM J, y/--; 
. '(I, , ,. , . • •. - - '. ', ' I 

, aeKTOpHOX:_?' nom1 HHaap11:aHTHoc:rn ,; H. H_C'!':P~aTb_ ace aaaHMO.llell_CTBH!I, 

i. ~ ~B ocHoae.acero·nemaT aeKTOpHble·~nonsi: RMeHH<? nnsi·TOI"C?, "'lT06bl OHH/.HMenu cllHH 1 1~ 

ll906XO.llHMbI 'i-e nnn' HHbl.:, 'caol!cTaa CHMMeTpHn; TTp~TOTa H H3HWec,:ro CBOll~-:ra'•cnMMeTpHH, 

· npHc;i.unx · TeopHHM Knacca· 'A, aHywaeT 'Ha,:te:lK.llY, 'ITO ecnH 6bt y .llBnOCb · nocTpOHTh,.. anna-
, ; . ' - . . ' ' ' ' 

paT, :a.lleKaaTHbin Heo.llHOpo.llHOil' ·rpynne'; nopeiina, c.'c:ooTaeTCTayromelt KnBCCHqJHKaunell. 
, . , :·' • -- . , , . , , , . .. , .. '. . , ·I 

· naanMonelicTayromHx nonell, npH Koiopoll nonst. He 6hlnH 6bl . o6peMeHeHbl nHWHHMH · KOMno11eH-

-rai&n•,: TO '3TH CaOl!CTaa C~MMeTpHH CT8~H 6~ npoc~o· O'IeaH.llHblMH. , '· ' , 
.· ., . ,• ,, . . . . . ' 

_ TaKHM o6paaoM, CHMMeTpHn cHnhHUX B3~HMO.llel!cTaHli _Ha~O.ll~T-. caoe ecTecTseunoe 

061,~~H_eHH~, B ~eopH~X icna~a A: 3~~~~aTenbH'o, 'I;O B. ,:~OpHSIX ~acca A: T8KHe .llSileKH.:," 

OT, o6~'IHOI'O 'npocTpauc~a" nOHHTHH: KBK;. sanpaM!ip, '6apn01iu~1il ;. 'rmtepOHHhlft 'aapstllbI, H30-
·;: • i;,' •,~• ,•,,,•• •·• ✓ ei•'/" ••' .-', \,_.•A,~ ,' •- -, 
TOilH'I9CKHli cnHH · H co_o,TaeTCTayromne · 38K0Hbl coxpaHeHBH,. nopO:lK.ll8IOTCSI npoc,TpaHCTBeHHO-

' '\ . • ' , ' . . . ,·,' • - •',, •. / . . • '<. '· 

apeMeHHblM caolic:;TaOM aeKTOpHblX noneA - ca_olicTaOM o6na.ll8:b onpe.lleneHHblM cnHHOM., -

-· B~~~'IeHHe''aneK-rpo~~;~JTHbl~, ·saaHMO.llelicTBHll · HapymaeT KtlK H30TOnH'IecKyt0 HHsapn-, 

- aHTHO~Tb,·, T8K H npo'c';p;.H6Taeu~o-~p~~-rnHHO~ y'cnoBH~ (6) .llilH aap~:lKeJabix ~eK..:Opsh;X 

n~neli, KO;~p~~ 'n~HB.;.ll~~o K 3TOA HHB~pnaHTHOCTH. ,3TH .lliaeqi~KTa' TE!CHO CBH3aHbl., 
·, . ,- .:-; . '·~ ' ' . 

EcTe6TBeHHO cnpoCHTb: 'l1MeeT· UH CMblCil roaopHTb O npoci-paHCTa8HHO-speMe.HHOM 

caoli~;a~ '<c~HHe aeKTOpHoro non~). I<OTopoe Hapyma~TCSI ~;KHMll""nH60 B38HMO~el!~TaHHMH?' 

-na, HMee-r. 'HanpHuep, JpocTpaHCTBeHH8H 'qeTHOCTb,eCTb xopowee,KB8HTOBOe·qHcno TOilbKO 

; ; ; a 'paMK8~' CllilbHb!X H 'aneK;~~MarHIITBblX aa,SHMO.ll~~CTBl'lli; H.; a :npeHe6pe.>KeHHH ;cn~6b1MH,'' 
, ,' • '. ' •·:·; • i ' ,f\' , i ' . .' 

·~.·Asanor1P1H~, cnuH ,aapsn~eHHoro aeKTOpHoro, rionH.,(a cTanO 6bITb H, ua0TdnnqecKa.B nHa8'pa-

,-._' ,g 

\ "' 



,. . 
J 

aH'-rHoCTb) ecTb xo"powe_e 'KaBHToaoe 'IHCno-TOnbKO, a_ paMK8~ CHnbHblX J:l38HMOa~ll~TaKil, HO 
'.• • ,I; ! '.'. :• ( • '>.' •• / 

a npeHe6pe»ceH_HH .aneK;i-poMBrHHTHb!MH H cna6b!MH. 

·a~ecTe 'c' TeM TecipHH -~nacc'a A O'leHb DOXO}l{H HS aneKTpO.llHHSMHKy; TBK, KaK nocneJl-· 
, ; • ' • • • • • ,- ' ',/ - • _t:·- .• 

HRH 'Ha-'aa ,Kann6poaO'IHOll _nnaapKBHT~OCTH acer.Ila ec_Tb 7eop~H KnBCCB A no OTH,oweHHIO 

',K an'eKTpoMarHHTHOMY nonro. B qacTHOCTH; cxo.llcTao nposanseTCH i TOM, 'ITO ace aaaHMo-
. _· ' . ' . . - ) ,· . ,'·. 

.lleAcTaHH. C aeKTOpHblMH nomIMH, aXO.llHT TOnbKO · qepea1 ~ KOaapHSHTHble npOH3B0.llHb!e' .. : 

o.,.-½~j.cl .,.~~-:-iTj8~ 11 o~-ij«)- ~ npnMe~eHHH K; aeKTOpH&iM e.,,. CDHH;P? 

Hb!M 'f' .' H CKanHplJ1:'1M lJ' • non~!" co·oTaeTcTaeHHO. • _ . ) 

' Q6pawaeT Ha Ce6H ·.· aHH~SHHe YH~aep~~nbHOCTb KOHCTB.HTbl. a38HMO.lleACTaHH C · KS:lK.llblM 
' . ·. . .,·· ' '. . ,/'·, . / 

HenpnaO.llHMb(M, MynbTHnneTOM aeKTOpHb!X noneA - . acrony aXO.llHT KOHCT8HT8 , CSMO.llellcTaHH 
; -. . . . \ ' ' 

aeKTOpllblX noneA. 

Jlanee; 'a 'TeopHHX Knacca A' npn '1coxpaHeHHH 'IHcna CDHHOpHblX qaCTHQ aeKTOpHble. 
,~ - I \ • ,, • ' - , •, • ; , • 

"• Me30Hbl .llOn»cHbl HMeTb CDHH-·'leTHOCTb 'I _(6bl!b. aeI<_TOpaMH,, 8 He ncea.llOaeK_TOpBMH) ,' H 

'18THOCTb BO a38HMO.ll8llCTBHlix C HHMH .llOn»cHS coxpaHiiTbCH. 
1. , , _, __ •., - -,,· 

:- B. § 7. rn~ ·. 4 npHae.lleHbl HeKOTOpble KOHKpeTHb18. peanH38QHH anre6p nn 'H' COO~BeTc~a;10-' 
' - • "" ' ' ,. ' • > • - ' • • ' -. 

1 wH~ ~aa8aMa.aeAcTBHR. 
' . 

( :,~ 

B rnaae 5 . · noc1po~Ha' q,opMynHp?aI<a ane_KTpO.llHH&IYHKH· ~ TefMHHax · Hanps»ceHHOCTell, 

· KOTOpSH DOK83blBBeT, 'ITO H npH Macce~O ab1.tJ.eneHne CDHHB I' MO)KHO 'ocyu.iecTBDHTb, C no~~iu:~. o.dHHX .llononHHTen&Hblx ycnoaHII · ·c~;opas· napa. ypaaH~HHil Ma~caenna), 6'ea. Kamr~ 
• - \ ' • -~ • 

6poao-iHol!:HHBBpHaHTHQCTH. 3Ta q,opMynHpoaKa 3K~H~aneHTHa ~6bI'IHOll. 0.llHEIKO a o6bI'IHoil· 

7ymecTByIOT , TPY .llHoc/n, cBR:'J:1HH,b\e • c . ~cnorib3~B~HH~M !_'eKTo~no_T~H~uan_a A f';: ·. ii.d~ : c~:

cTaaniiroiuel! · A,-. ·.co:, c'rynHOM O , npo,H3aonbHO_ ·MeHHIOIUel!cH _1:f PH K&nH6poao'IHb!X n_p,eo6p~~

aoaaHHHX, HeT HHK,S:Ko,1:·o ypaaHeHHH .ll~H»ceHHH; 11 n~aToMy. yp~n-~_HH~ Ma
1

Kc.aennaJ .ll~R.: A-_r· 
'· .,,npHH,ll~DHMbHO He?1'.3H ~p?K~~HTOB8Tb. 06b!'l,H01 'IT,06bl npoK~aH,Toa_aTtJ\J' , -~ TOIi H.f!H HHOll 

CTeneHH 38KpeDDHIOT K8DH6pOBKY, .'Ho H. TyT cyIUeCTBYIOT H3aecTHb!e TPY.llHOCTH; B03M()»c

HOCTb q,opMyimp:B~H a T~PM,HHax O.ll~Hx c~anp~eaaoc:r~A. noKaa~aae~, ·'ITO'~ R'aaH;oaoll .·· 

. TeOpHB, .xaic H a' KnaCCB_Ke, ae'xTop-:-noTeH!lBM He HM80T caMO!;TOHT8DbHOro _3HB'.Je,i11rn aonpe-' 

KB yTBep»c.lleHHR!,f Arap~R_o~a i1 60M8~ , .. 

B rnaae . 6 nony'ISHbl cne.llCTaHR KSnH6poBO'IHOA •. BHaapHaHTHOCTB .llDH M8TpH'IHb!X ;, . 
' • ' · , •• ' I , ' • ' ' :' • ' ,: '/15i . 

a_neMeHTOB. Bo-ne'pablx, C DOMOIUblO 0606_1UeHHH M_eTO.lla naH.llay H XanaTHHKOBa_ nony-_ 

''l,eH 3~KOH :KanH6poao•rnux -~peo6paao~aHHl!. c~~b!X .~6l.UHX q,y-a~u~ll rpHHa.:.q,~HKUHA rp~H~ ; , 
• •e ' • C • "•• •, ' " -

DpOH3BODbHblM 'IHCDOM .orrepl'ITOpOB mo6b!X ~apR:lKeHHblX H ii'el!Tpa'ixhH~IX .noneil 6ea KOHKpeTH,-~: 
,. • . .- • - • • :- ' , '-· \' •· i .: : ' 

38UH!f a3aHMO.ll8ACT~HHo B?-aTOpbIX,, HCXO.llff H3 3TOrO 38KOHa, Bh!Be.ll8Hbl o6o6llJ.eHHb~e To»c-

_ ,lleCTaa Yop.ll~•. 

B .gonOJJHe,~HH ila.11 o6aop OCHOaHb!X q,opMyn11pOBOK KB8HToaoll :;ineKTpO,llHHaMHKHe; 
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· · · · · ' /16-25/ 
0cHOBHble peaynbT8Tbl .llHCCepTSllHH .ony6nHKOBaHbl a pa60TBX'' . ; .. a TBK»ce' .llO-. 

·. KDa.llbla:nHCb ~-a BCeCOI03HblX K'oH'cp~peH!lHHX -~ HS Me>K.llyHapO.llHOll KOHq,epeH11H~ :1962 r. ' 

no '¢H3HK8 ab!COKHX 3HeprHll a )Keaeae. 
('. . . 
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