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I. Bne.nemte 

. · 3a llOCJie,JUme HeeKOJI:bKO JieT · ,n;oeTIU'HYT Bee:&Ma 60JI:&IllOii nporpece. 

B H3yqemm JIOKaJI~HLlX H HeJioKaJii.HLlX CBOHCTB TeopHH .llOJIR (_eM. 06- . 

aopmlii ,n;oKJia.n;. K. Xenna Ha x::r MeliOIYHapo.n;uoii KOH!IJepeHlliDl no qJHmme 

BllCOIOOC sHeprHii{I/). MHoro -Y~ll.mtii 6iiJIO 38Tpatieuo :Ha DWieHClllie CDJT-· 

SH MeJr,ey pa3JIHtJHHMH <!JoMJIHpoBKaMll TIPHHWIIlOD 1\mKponpHtillllliOeTil n 

JIOKaJI:bHOCTH, Ha yeTaHOBJieHHe ,Il;OITyCTlll\lll~ npooTpaHCTB OeHODllllX II 

o6o6meHHUX «WHKUHii, B paMKaX KOToph!X MOJKeT 6UTr. noeTpoena Itnmr

ToBCisl TeopiDI noJUI~ O.n;HaKo HeJI:&sn eme .ctJnTaT:&, tJTO ua nee STU nonpo

cu ylKe HMeiOTCH OKOHtJa'l;eJI:&HHe OTBCTLI. 

Hau6oJiee eymecTBCilllliA c.n;BHr B .noHIIMaHHlt qmameeKoii poJill wlTe- · 

MaTHtJecKoro annapaTa B ItnaHTOBOii Teop:a:a noJIR 6LIJI c,n;eJiau B pa6o-

T.ax Me11Ma:H/2/ H_ .lf.Ea!Jxlle/3/ •. 0HII BnepBUe o6paTWIH BHID48Hlte na 3Il3tJCHiie 

BU60pa npocTpaHeTBa OCHOBHLIX ~ H CBR3:b STOro BU60pa C qJHSH

qeeKBMH Tp~6oBalnuiMH WmiJOnPHtiiDIHOeTH H JioKaJii,uocTn B TeopnH, 
. . . . . . . . 

T • e. OHH SaJIOJtHJIH OCHOB!l MaTeMaTHtJCCKOro anna paT a, a,n;aKBaTHOro 

·caWDI llOHIITIIHM JIOKaJI:bHOeTH H MJmponpH'IHHHOCTH. 

c MaTeMSTHtJecKOA TOm s:Pemm . ·noiDITHe JIOKaJI:bHOCTH crumano. 

c BOSMODOCT:i.m xa1-i. on:Pe;o;eJieJiHe ·uocHTeJUI meaHoro «WitKUHouana, 

sa.n;aHH?ro 8a HeKOTOpoM npocTpaHCTBe OCHC>BHIDc «WHKUHii- :B pBOI> (;qe

pe.IU>, TIOHIITHe •HO~HTeJIH ~oiUiim npa:MO CBRSaHO c· HaJilitJHCM B • 

npocTPaHCTBe ocuoBHLJX tPYIIK!lKil no.n;npocTpaHoTB Ta:rmx -~iii, KOTo

JI1e MbrJIH isu CJIYEHT:& HHeTpY1J1eHTOM, ·nosBOJIHIOlllHM ·n:ec.ne.n;onaT:& npoeT

paHeTBeHHo-BpeMeHHUe CBOHCTBa cWHKr(I10HMOB, BeTpe'iaJ>IIIli:XCH B KBall-

. TOBOH Te~pli:H noJI.fl. 06utJHO D KatJeeTBe .TaiWX croruKUn:ii BH6HpaiDTCH 

. <lJYHKr(I!H .l-13 npocTpaHeTm ]) , n,DCTp'lFe'l'ro 6~e~oiie~HO ,n;n@lcpeiJ

nHPYeMLJX <WuKUHii c orparu{t!eirirnM HoeliTeJicM. c nx noMolll:bro :asyqaiOTcii 

npoeTpaiieTBeHHO-BpeMeHH':le CBOiieTna, Hanpm.mp, KOMMyTaTOpa rafi-
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(cr.!~, Hanp~Il.l~p/~• 5/) HJUI npll'IIIHHHC CBOHCTBa S ~aTpm{u. :J3"~pMe.' .. 
.. • · . Boromoeioro · ( cM/6/) : · ··· . . .. 

f'~ ·( d s +) .·· ll·. - s - (' 
~cr.2r 's <j'('l} 7, S'Cf(~) ... - ·~ .•. 

Tpeeionamre cTporofi JIOKaJI:&il:ocTH. i:ro .uza~/3/ npffMO c(top,iymtpo..;. 

BaHO TaKliM o6~a30M, '!Toeiu'npocTpaHcT~O oc~ciBHHX qJym<nHfi .~ (R"' 
Bcer~a co~eplKaJI~ <IJYHI<Wm c orpaHH'ICHHl:lM HOCHTeJieM •. Eo.riee. cTporo; .· 

TpeeiyeTCR, 'ITOCiH .IWI mo6oro OTKPHT~ro MHOlli:eCTBa eic R"n... no~- - . 

. npocTpal!CTBO. . · · · . . . ··· · . .. · · · 

.oe(co). · ~(R?It)flJJ((!)) c· W(Ro/~~· 
. ' 

r~C 1J((tJ)~~pocTpall9TBO Ci~CKOHC'IHO -.JU1q$lpe~pi~MHX ipyruuiliii,··'. . 
. HOCHTCJib KOTOPHX ~p~ma~eJitii~. (t} , ~OJilltHO. CiHT:&: ITJIOTOOI ~' 0(@}. 

Pasmr;He neJioKaJI:&H~ii ~B~HTOBoli TeopHH noJIJI/7 I H T~~P~· .no~.·~ 
I!CITOJIUIIOMUaJI~Hmm ~arpaiOOraH~lvlli BS8HMO~eiiCTBWI/tV no~peei()~aJIO'' 

•• ..:, ,' "', • • • • • ·~ - - ,· J ~ •• ~ •• .; 

npnBJie'!eHRH npocTpriHCTB aHaJIHTH'IecKHx ~HKU»H. cpe~ KOTopux oT-. ' . . .. . . - . . ' : ~ ': 

CYTCTBYJOT <PYimU>UI C orpal!H'ICHHh!M HOCIITCJieM. O~aKO H3Y'J:CHHe npH-
. [, '' . . . ~- -;.,.· .. ' . 

'IllH!!HX H JIOKaJrl>HHX CBO~iCTB TeopHH TpeeiyeT C03~8HWI MCTO,ItOB HC-. . .. -· ' .. ,. ' . . ' ' . ·'-
.CJIC,ItOBamffi npoCTpaHCTBCHHO-BpeMCHHHX xapaKTCpUCTHK onepaTOpoSHa'I~ - ., . ,'-;' .·. ' . ' : . . ' . .· ~ . . . .. - .. . . ·. . ' . . . . ... .. . '" 

HHX oei<;>CinteHHHX <!JYH~il THnll (I. I) UJIH (I. 2) B CJiytiae , Kor.na <>Hl{ 

npe.ncTaDJIJIIOT coeio.M aH,aJIHTll'!ecKHe <NliKUHOHaJIH, T. e. onpe~eJieHU · · · 
~ . : 

JIUm:& Ha npocTp8HCTBaX aHaJIHTU'ICCKHX ~ii. 

3aMCTIIM,. 'ITO M. liioqa H B. ~~ii~Ciep:rf~/ n~ (topMyJIHpC>BKe aK.:. 

CHOMaTH'ICCKOrO TIO.IOCO.zta B·HeJIOKaJI:&HOfi KBaHTOB~~ TeOpUII no~ BOOCil!le 

OTKaSUJIHC:& OT ItaKOro CiH TO HU CiWIO npocTpaHCTBCl!HO:-BpeMCHHOrO OnH-
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caRER HCJIOKaJI:&HllX'C 

, · IIepMn norrn:;rna 
~oHaJia,.B,·axcuo 

C. Xopyur/IO/ .' 

Tpy~OCTII,. KOT 

CBOiiCTB aHaJIHTH'ICCR 

xoro po~a; Bo-nepBH 

oooei~e ronoprr,,Hoc~ 

onpe,neJielf, O~HO SHa'IH 

MOJ!t~T ·.2HTJ> S~aH ·, ~~ 
JIOKaJI:&HOfi KBUHTOBO~ 

pHBaTI>. · . 

, Bo-BTOpllX, cpll 

OCiOCiUleHHOii qiyHKUllU, 

npocTpUIICTBC . C.~ 
. npeMemrne cBoiicTro 

·~3H'ISCKYJ0 Kal 

He npeTen.nyR Ha KaF 

oeipasoM. IIo,npn3yMei 

l!laJlCR B peaJII>HOM IT] 

KOMDJICKCHOSHa'!HHMU 
< < • • .' It < 

, · cTBe R . C .nwr:o~ 

npocTpaHCTBY aHaJIH,~ 

<litSH'IiCCIGIX xapaxTe] 

~eJieHHrn.rn: na aTHX. 
' - : L ·-

.. (J3)l 
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I 
I 
I . . , 

I 

C8HRfl HCJIOKaJlnHHX CBOHCTB oriepaTOpoB KBaHTOB8HHHX TIOJiefi • 

. . llepBM TIOIIH:r"Ra nplm7IC% llOHRTHC HOC~TeJIR am.JIHTHlleCKOrO 

cpymw;noaaJia B aKcHoMaTnqecRY!Q. RBaHTOByro . Teopmo. noJIR 6rma c,n:eJiaHa · 

C. Xopyz.r.w/IO/. ;,, . 

Tpy,n:HOCTH, KOTOplle B03HHKaiDT npH HCCJie,n:oBaHHI>i JIOKaJinllllX. 

CBOfiCTB 8HaJIHT:INCCKHX cpyHKUUOllaJIOB B KBal!TOBOfi TeOpHH llOJiii,,ll;BOR-
- i ·' • • • ' ' ~ 

KOro po,n:a. Bo-nepBHX, M8TCM8THqecKru:I .npo6JieMa COCTOH"F D TOM,. qTo. , 

B006Ule rODOpll, HOCHTCJin aHaiDl:THllecKOro ifJYHKilHOHaJia He MOlltCT 6UTn . . ,_,. - .. 

onpe,n:eJieH O,n:H03H8tJHO. ·O,n:HaKO C'J!I1CCT;B'JIOT CJIYt!8H,, KOr,n:a HOCTITeJin , 

MOlltCT. (UTn aa,n:aH O,Iql03HaqiJO.llMSHHO Tal<Ott CJIYt!Ull HMCeT MeCTO,B He

JxORaJinl!Oit RB8HTODOll:TeOpHli noJIR(?/, 'H HMCHHO ero Mh1 6y,neM I8CCMUT-

pHBaTn.·. ~- J • 

Bo-BTOpHX,(fJH3HqecKaSI ,npo6JICr&\ COCTOHT B. TOM, tJTO HOCUTCJID 

o6o6II1EiHHOii ifJ'JHKUlUl:, XOT.fi H sa,n:aH O,T(II03HUtJHO, JICJKUT B KOMJlJieitCHOl.l 

npocTpallCTBC . C ft , B TO Bpe!WI Kalt HaC ~HTCpCC'JIOT llp<lCTpallCTB~llliO-
/t ' 

npeMemrne cBoiicTro B nerrtecTneHH01fl npocTpaHcTBe R . 
'<l>H3HtJeCKyro RapTUH'Jj JICJKa!I1YID B OCHOBe Hamero onpe}{eJieHM, 

He npeTeH.n;yH Ha RaKyici-JlliCJO CTpOrOCTn, MOlltHO o6pHCOB8Tn CJIC.n:yroiilHM 

o6pa30M. llo,n:paayMeBaeTCR, qTo IICKOTOpaR <lJHaHqecKa.fi CHCTCMa, HaxO,n:.fi-'t . . 
!I1MCR B peaJinHOM npocTpaHcTBe , R , onHcl:lBaeTCR, ooo6me rooop!I, . 

KOMllJICKCHOSHatJHHMU ifJyHRUKHMH, aa,n:aJ~ Ha Beli18CTB8HHOM npocTpaH~ 

cTBe R 'I • C ,n:pyroit cTopoHH, aTH iP'JHKD;IDI npmm.rr.7Ieli8T. HeKoT·opoMY 

. npocTpaHCTBY aHaJIHTl·PieCRHX iP'JHRUd 3 3aaqeJIH!! p83JI:INHHX . 

(l!HaHqecKHX X8paKT8pHC~HR CHCT~Mll 3a,II;aDTCR cpyHKUltOHaJiaMH J onpe-
,· ' 

,n:eJieHHm.tH Ha. STHX cfJyHKUl{.fiX, H HMCRYI' BH,n: . 
• . • '1 ~ . - ; . 

(!.3) 
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~,ne 6ji(z)- I~KOTOprui BTIOJIHe ~T}IBHM M~pa ~ KOMIIJieKCI~ n~c;-. 

pmiCTBe C i COCpe,II;OTO'IleHHM Ha HeKOTOpoii o6JiaCTH .Q C ,c . · 
llpH .n;annoii IniTepnpe.TaWfH <iJYl!KUiiOHaJI. B ~eeT cMH~ ~eK<?':'" 

TOpoit i!MS~ecKoii' Be.1Ilrnfill:,l 1 KOTOpru! xapaKTepnsyeT Hamy CHCTeMy ' . . . . . I{ 

H onpe.n;eJIIIeT ee pacnpe.n;eJieHHe . B peaJI:OHOM npocTpaHCTBe R 
3a.n;atia ·cocTOHT B TOM, tiT06H ohpe.n;eJIHTI> DOWlTH9 COCpe,II;OTO'I!eHHOCTH . ll . . 
q,yHlalHOHaJia J3 · B BemecTBeHHOM npocTpaHcTBe R · , xoTSI 1 Ha 

CaMOM ' ,IJ;eJie~ B HHTerpa.Jie (1.3) 1 ODpe,II;e~eM 3TOT q,ymtnTrlOHaJI1 . . c~ 
HHTerpHpoBaHHe npooo.n;HTCSI no KoMDJieKcHOMY npocTpaHCTBY . ·, 

Ham riocTyJiaT cocTOHT B TOM, 'liTO· JIOKaJI:&HHe cBOACTBa B R 
4 

· . . . If 
onpe.n;eJlffDTCSI npoeKUHeit HO~HTeJIII Ha B~mecTBeHHoe npocTpaHCTBO f? • 
~ peaJIHSaWfH aToii H,IJ;eH aeo6xo.n;HM MaTeMaTHTiecKMii annapaT 1·T.e. 

Ta:!\Jil9 no.n;npocTpaHCTBa aHaJIHTH'IleCKHX <iJYHKUIDi 1 KOTOpHe BH,IJ;eJISIJIH 6U 

o.n;noana~no n~eKI.T;mO nocnTeJIII Ha R '-1 • 
~>aMeTnM, tJTO ne. · n.neR co.neplKanacb B padoTe C. Xopyl!Cero /IO/, 

o.nHaKo TauHe dhiJIO npe.nnoliCeHo HnKaKoro MaTeMaTntiecKoro MexauHaMa 

AJIR ee peanHaa~nH. 

l3 .n;aHHOl1 padoTe TIOKa3l:lBaeTCR, IJTO .B HeKOTOphiX npOCTpaH~TBa~ 

UeJihiX' aHaJIH'rHtJCCKHX cpyHKI~Htl Cy!l1eCTBYJOT TaKHe no.n;npoCTpaHCTBa· cpyHK~HV.. : 

(1.111 dy.neM HaauBan I-ix npoekTHPYKl111HMH);c noM0!11biO KoTopux MOlKHO. n~y- ., • 

tJaTb npOCTpaHCTBeHHO~BpeMeHHh!e CBOtlCTBa aHaJIHTHtJeCKHX cpyHK~HOHaJIOB 

THna (I.I) n'(I.2). 

§2. I!OCHTeJIH aHaJI.HTHqeCKHX dJyHK~HOHanoB 

B aToM naparpacpe . .n;a.n;nt1 ileKoToime onp~.neneHHR' H npnBe.n;eM pR.n; 

H3B8CTHhiX !lJaKTOpOB H3 TeOpHH aHaJIHTHtJeCKHX cpyHKU110HaJIOB, KO~Ophle. 

TIOTpedyJOTCR HaM B ~aJibHel1meM (HHl!Ce Mil B OCHOBHOM CJICAYCM H3JIOlKeHI1D 

padOThl /II/). 
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. . Ey,neM o6oanaTiaT 

tiePe~ ·.§ - OT~~hiT~~ 
~ • ' ' I 

npocTpaHCTB06CCKOHe 

HOC~Te.iieM B 2 , 
J(S2)·H. d_(S2~~ 
CTBeHHO H8 _S2 : H r • 

· ,lJ,a.n;HM ( CM. , Hall 

Orrpe,geJie!iue 

flyCT:O · .Sl. ;_ OTKI 

BaiOTCSI ElHaJIHTU'IlCCIOO 

Kc.§ n'BJIHe~M ·c 
e~·~ JIID6oro oTKI 

CSI l!~ J(i3),· T~e. 
H 3 Cw- , Tmllie,\~ 

ECm! ··J3 t-:r~lfi . .:)l-
KOMTIOKTi·onpe.n;eJIRID~ 

(TaK KaK '·3(.2).ec 
pancTBa . nenpepbiBIIHX 

naKT · KcSZ. 

'(B + )= 
. ·' 

t··' 

.;<. 
flpH 3TOM, B006J 

JlRDillero MHOlKeCTBa, ~ 

BO .Bcex_onpe,neJIITID~ 

q,yilliunoHaJia. B aTOM 

aa.n;aliHo~o, Iia ZJ(R~ 
HCTIOJ1b30BaHHR ~aHHOl 



OMIIJieKCHOM npocT-.. . . ......... .. 'I . 
•6JraCTH Q C c . · 
ieeT CMllCJl HcKo-

iT Hamy CHCT8MY 

llHCTBe Rl{ ..• 

cocpe~OTOqeHHOCTH " . R ' X~TSI, Ha 

~ 0 T if!YHKill!OHaJI t 
. . I{ 

rpaHCTBY . C: ·, · 
CBOICTBa B R '1 

~· If 
e TIPoCTpaHCTBO }( • 

KHid annapaT, T.e •. 

:OTOpble B~eJIJJ.Jnl 61:1 

/10/ :e C •. XopyliCero , 

:l'lqecKoro Mexa.Hl'l3Ma · 

ropblx npqcTpaH~TBa~ 

llO,IJ;TipOCTpaHCTBa: ¢yHKUHV.. ; 

KJ KOTOpbiX MOliCHO _H3Y

Tl'lq8CKHX ¢yHKUHOHanoB 

MQ].'" 

~eiieHHS! H npHBC)\eM pS!,l\ 

rHKUHOHanoB, KOTOpble. , 

!HOM cne.nyeM H3JIOl!tCHHil •, 

I' 

-~ 

I 
I 
I 
I' 

~1 

f'L 

· Ey~eM o6osHaqaT:& qepes X OTKPh!Toe MHOJKeCTBO B R , a· 

qepe3 9 - OT~~biT08.MHOIK8C~~O B , c M.. • tiepe3 ZJ(Q) 0603IIatraeTCJ! 

npocTpaHCTBO 6CCKOH8't!HO ~<MJepeHWiPY8MllX ~YIIItnHil C KOMnaKTI!H!~ 
HOCH:reJieM B .Q -~· ·.a . -npocTpaHCTBO BCCX l~eJib!X. ~JYHKUliii, 
J(52)·H · J(S2)-~c~pmicTBa BHaJIUTHtieciDrx ~YHKIUI~i COOTDeT

CTBeHHO Ha .s2 l'i · Q ' . 
.1J.a.nHM (eM. , . uanpHMep, /II/) 

Onpe8eJieiine 

llyCT:& · .~- OTKI)biTOe TIO.n;MHOIKCCTBO c;_ rt.. oJI8M8HT~ J ~)Ha3LI-
BCUOTCSI. aHaJIHTHtiCCKl'IMH ciJYHKD;liOHaJiat.lH Ha X· . ronopHT. 't!TO .XOWiaKT •. ' 

K C.§ RBJISieTM onpe.n;e~1 MHOJKecTilou tpyHKIUIOIIaJia ~ 6 J ~), 
ec.irn MS1 Jll06oro OTKpllTOrO _CJ ~ k. <JlYIIKUJIOHaJI J3 Tipol(OJIJKaeT-

CH H~ :J(ts), T.e. ecJIII ,va~}( 3/(z;- KOf.ffinKT B W 
v. 3Cw- ;·TaKH·e, '!To j(BJ~}I:::;' Ccr ·S"L~r\f\. 

ECJIH J3 ~·J)rsz) 1 TO CYI:lCCTByeT, TIO ~mH:&III8i1 Mepe, OJ(IDI 

KOMTIUKT ~ · onpe~eJIHIOl!Rlfr . · 'B , I! U3. TCOJlCMii. XaHa-EaHax.a CJie~eT 

( TaK KaK · 2) (52) ecT:& 3~'iKHYTOe IIO.IJ;TipOCTJXlHCTBO C 
0

( 52) -npo~T
paHCTBa HenpepbiBIIUX Ha 52 cpym<Uiill) 1 'ITO CYl!lCCTByiOT TaKHe KOM-

naKT · K' C .52. ltl Mepa 6' c aocnTeJieM B K , 't!TO 

(B,+ )= [ f J~ 
.52· 

llpH aToM, noo6me ronopn, He cyl!tecTByeT ·HaHMeHblllero onpe.ne

JUIIll!lero MHOJKeCTBil., T • e • TaKOrO MHOlK8CTBa, KaKoe CO,IJ;eplii:HTCH 

BO _BCeX. onpe~eJIJI!Ol!lHX MHOIKCCTBaX. .IllCCMaTp:maetAOro aHaJIHTWICCKOrO 

<IJYHi<wtoHana. B aTOM ero OTJIH'tlll8 OT HOCUTCJIJ! Jll1HP.i1HOrO <iJYHKUIIOHaJia·, 

sa,JJ;aHnoro, Ha :lJ{ Rj-. B :noM JKe cocT0>1T l'l ocHOBHaH, Tpy.n;Hocn 

ncnonLsoBaHHH .n;aHHoro onpe~eneHl'IH. 
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Heo~03Ha~OCT::& onpe~e~eHHrr HOCHTe~ 8HanHT~eCKOrO~yH~~HO

HU~a B KOMM8KCHOi1 06JiaCTl! CBff3aHa C CYJ!l8CTBOBUHHeM pa8.1IWIHHX npe~-
. ' . ' - ~ 

CTUD.i!GHHii UHaJil!THtieCKOI'O qJyiiKtiHOHa.na, T.e •. C B03MOlKHOCT::&JO BH6opa 
. : '"' .. 

pa3~H!1X I<QHTypoB HHTerpHpoBaHiill B KOMllJieXCHOM HpOCTpaHCTBe •. 

CYJ!leCTBYIOT, o~aKo, c~yl!aii (eM/III), KOr~a npn: HeKOTOpblX ~o

no~HTe~~HUX YMOBHRX MOlKHO . qJn:I<eHjX>BaT::& HOCHTe~::& 8H8~TIIl!8CKOrO 
cflYIIKill10HaJia 0~03Hal!HO. 

. h. 
Hanpm.mp, eMn: 2- OTKpliToe no~oxecTBO R . , To npocTpaHCTBO 

aaa.nnTHti8CI<IIX Ha 52. WYHKUUii CHa6xaeTCJI npoeitTmmoii TOllOJIOrnett 

J(x)= ~ J{K) 
k'cS2 I . 

3JreMeHT!1 'J ( R} HasuBaroTCJI BellleCTBeHH!lMH ~anHTHtiecrorMII cf?YHKWIO-

ml~aMli. STo aH~THl!ecKHe WHKWIOHaJI!l !!a C , cocpe~oTol!eHHHe Ha 

B81118CTB8HHUx KO!i.maKTax. MOJKHO ~OKaSaT::&IIII, .liTO cymecTByeT HaiiMeru.

IIIHH B811!8CTB8HHhlH KOMII8KT, Ha KOTOpoM COCpe~OToqeH ~OHM . 

B E ;3 1 ( Rh). 8ToT· Ko~aKT Has!lBaeTM HOCHTe~ervf H oc5osnaqaeTCJI 

St. .. fp D . 
Herrocpe~cTBeHHhTM oc5o6meHHeM aToro yxBep~emrSI SIBJISIBTCSI cJie-

. c~ ~ cnyqaA, Ba!HliH B ~aJILHettweu. llpocTpaHCTBY DPHH~ezaT 

KOr.mJieK9HHe liiiMa '2j: ~+i~i (S=-1, ... .,~). 06saaqMM qepes te:· (1M <n) 
Ch ' 

BemecTB6HHOe D0,1UipoCTpaHCTBO , KOTOpoMY IlpH~el!aT 'ID!Ma ··· · 

)(i (1=1> ... ).111.) n ·· ~~<.( '<-=~.TI, ... , n) - • HycnX~-t,.- OTKPliTOe' 

DOltMHOJJtecTBO R ~ • .J~IOB::& MOlKHO nocTpoHT::& rrpocTpaHCTBO aH~THllec
Kli Ha ...$? ""- ~. KO~poe c:Ha6JJteRo npoeK~oa TODOJiorHei 

J(2r>1)=: b J{K) 
KCS2M .. 

8 

I 

J 
" 

~~~. 

I 1t 
3JreMeHTH J ( R M 

· ~eCRHMH cf?yHKUIIlOHa; 
It C , cocpe,I(oToqeJ 

MolKHo TaiOKe · ~ol 

BeHHHA KOMIIaKT; Ha l 

8Toi' :KoMIIam c5y~eM 1 . . ~ 

.s~\rr'B · · 
B .saKiiJDqeHI1 

· me ~an1I21, Kor; 

6HT:O BH,Ite~eH o;",H03H: 

PaecMoTpHM Te 

' 3YJOTCJI B KBaHTOBOfi ' 

. ~ { R ") rrpocTpaH• 

q~pes (102 (RI-)-np 
mm. · ~ n. '0!2 . 

. HHY..m: .~nHeAH!lMH npoc· 

CXO.ztiiMOCT::&, 

C9M9HCTBOM HOpM 

II Till(= ?~ 
' 

r~e k , m - ne~ 

. h1' . r-o' Z> - .. 
•. . J>f '"'\ M. o.f' · . · ':fo I 

, II pit'-== ( p.!-



r~ec!to:rO IPYHKUHO

meM pa3JllNHHX npe.n;-

3MOlKHOCT:&IO Bbi60pa 

rrpocrpaHcrne •. 

npH HeKOTOpHX:.n;o-

11.. . 
I(.' , TO npocTpaliCTBO 

BHOH TOIIOJJOrnett 

JIHTlfl!ecrorMH · WYHKilllO-

cocpe.n;oToqeHHHe aa 

'. cymecTByeT HaHMeH:&

IeH~OHaJI 

reM' H o6o3aatmeTCH 

lHHH HDRHeTCH cne-
'11. 

l(lTBy c npmm,IVlell.aT 

1M qe~s 'R: (lM. <.n) 
umnell.aT 1DlCJia 

lycT:& _Qm- OTKpHTOe' 

rpaHCTBO aHanHTH11eC

BHO! TOIIOJIOrHeii 

! 
J. 
' 

1 
i 
I 
! 

l 

' 
~· i 

~r ,. 
! 
' ,j 

' . 

~~(R~) 3neMeHTH (.} ,., _ 

TH'IIeCMMH !WHRWtOHaiiar.m. STo .TalOlte aHaJIHTK~Iec~e ~oHaJIH aa n . . . n . 
C , cocpe,n;oTol!eHHHe na xoMIIaRTax. :as ~R It\.. 

MoltHO. TaKllte .n;oxasaT:&, liTO CYIIt6CTByeT HaHMeH:&IIIHii m- nemecT-
' I 

neHHlrlt KOMiiaKT, aa KOTOpoM cocpe.n;oTol!eH cpyHKW!OHaJI B ? J { ~ ~ ) 
aroT KOMIIaxT 6y.n;eM aasUBaT:& HOCHTeJieM B ll o6osaatiaT:& qepes 

.s~ .. rr'B- . 
B saKnnqeHne saMeTHM, · qTo cymecTny~r n ~py-

l'H~ cnyqanfi2/, KOr.n;a ~OCHTeJI:& aHaJ1llTH11eCKOrO clJYHitll;t!OHaJIU MOl!t6T · 

6uT:& Bu.n;eJieH o;~osHaqno. 

§ 3. JipocTpaHC TDa OCHOBHHX <llyHIS:UUii 

PaccMOTpllM Te npocTpaHCTBa OCHOBIIUX <J!YHKiJ.IDi, KOTOpH6 HCIIOJI:&-

, SYJOTCH D KBaHTOBOii TeOpHH· IIOJIII. CJie,Ity.fi )ll!taqxp/3/, 060SH811HM qepes 

~ ( R 't) npocTpaHcTBO ocHOBHHX cpyaRWlii. B 'X - npocTpaHcT:ae , . a ·. 

qepes '(fOl (R_'r)_ npocTpaHCTBO OCHOBHb!X clJYHKIJ.Hii· D. t -npe,n;cTaMe-:-

HHH. ({: . H 7JIZ ,ItOJil!tHH 6UT:& Cl!eTHo-HOpMH~BaHHHMU, IIOJlliblr.W ~ep-

HHtm JIHHe~MH npocTpaHCTBaMH. 

CXO.n;HMOCT:&, llJIH TOIIOJIOI'HIO D on (R~ onpe.n;~J_IHM CJie~; 
ceMeHCTBOM HOpM 

.sup . 4(K\Ifii)\Dm:[(p)\(t~\\~lli_f· ·. 
P> ,~\' \( a . (3.1) 
~~~- . 

r.n;e k ' m - ne.mw qnCJia 
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J (12.} - qzymmnrr, xapaKTepnsy~IIlaJI npocTpaHcTBO ocnommx WYHK-

unil. ,Untaqxpe npe.n;noJiaraJI, tiTO g (-tj .n;oJIX.H.a 6HTl> ueJioii K noJio:arnTeJil>-

Hoii Ha BenteCTBeHHOi1: OCK clJYHKWiefi: . 
C>(:., 

q{t) ==L C.; t 2
"'. Cv ~0 > lo > 0 

0 . ) ) v= c (3.2 

Tor.n;a 

o.:z ( R ~) = {T (p): II 'f\\1<. < oe ) tl K>o J.(3.3) 

B 3aBHCliMOCTli OT B!160pa clJYHKUIDI g (t') B. on~,n;eJiemm HOIJMhl 

(3.!) B03HKKaiDT pasnnqHHe npOCTpaHCTBa OCHOBHHX -~~fH. HeKOTOpHe 

npocTpaiiCTBa B HacTo.m:rtee BpeMIT xopomo KsyqeHhl, pesyJI:&TaThl cBe.n;eHH 

B TaCSJI:mzy. 

. Omfcamm npocTpaHcTB S , ~J" , ffM m.meTCJI B opHrnHaJI:&HhiX 

paCSoTax ( eM. Tmow oCSsop B. <liai1:H6~pral13/). Ha 3THX npocTpaHCTBax 

CTpoHTCfl JIOIWJI:&Hrui KBaHTOBaJI TeOpiDI IJOJIII. 

C.neJIHCM 3aMetimrne o rrpocTpaHcTiie r(J
11 

• Met!MaH/2/ onpe~em111 
cBoe npocTpaHcTBo C: c.ne.n;yrolllHM oCSpasoM. AHamrTKtiecKM c!JYHKUIDI 

f/r) E- Co , ec.nn: 

I). Vf{?)~C:, 3c(>c, TaKoe, tiTo j(&} aHaJIHTK't!Ha :B ocS-

JiaCTH 

fj = { 2 ! - oO < 'i· <(oC I y ·I< c( i = 0 I 2 ?. ] 
't .J . J (}J ) J I J J • 

.. 2). He CYIIleCTByeT. HH O,IJ;Hoti oCSJiaCTK rd. c rPHKCKpoBaHHh!M 

c( > o, , r.ne 6wm 611 anamrTU't!HH Bee f ( 2) E C 0 

3). f (>') ~Imam rrpn yj ·~ r o<:> , RaK HeKOTOpaR CTeiJeH:& 

IIOJllUIOMa. 

10 

~ 

g(tj; ·' 
lro)II.IHOM. 

'f>N (-ej 
:si oo:> .. 

·:S: 
p, )Jf ~g+at, 0 
Q) 

!-< ·l-ti2 
. 

Q) 0 
::zs 

·::t: 

~ <tl-J<Cf>e ,Q 
0:: 
ttl 
:.:: 
0 

-3 Ct>o; . . V. I=: 

3(1~< C-E 
;) f, C>o 

i --
0 d(t'J <~G e 'Q) 

.• E-t 

<1J It' t>O 1 ~1 ( m 
,Q 

~ . g{+~£:: c e 
0 

~ "·~ 

:X:: :I C.>q.(c 
-----



f!CTBO OCHOBIIUX cpynK

D UO~OH H no~OEHTe~-

~o >D 
(3.2) 

1 .• ) JIK>oJ.(J.J~ 

B onpe,n;e~emm HOJlMbl 

ri .ifurJIKil:un. HeRoToplle 

pesy~hTUTll CBO,Il;OHH 

!MeeTCH B opH:rnHa~hirnx 

ffi 3THX npocTpaHCTBax 

• J~ettMaH/2/ onpe~em111 

lniiTHtieCKM iflYHI~ 

C iflHKCHpoBaHHUM 

ECo ' 
Kf!It H8KOTOprui CTeneHh 

i 
~ 

.. 

:s: :s: p, 
0 
Q) 

E-t 

Q) 

:zs 
::t: 
,.Q 
t:; 
ttl 
:4 
0 
~ 

.. 

i 
0 
(1) 

E-< 
(1) 

~ 
,.Q 

~ 
0 
~ 
Q) 

:I:: 

g(t) 

lroJI I-IKOM 

'f">N ( -t') 

fat- eola t+z.J <oe; 
-l-t-t2. 

0 

~t-2<t1.)< C£e _ 

-~CE>O, . 1/[;.-o 

3(-'~ <.' c e u 

:I f, C>-o 
:- t'~£ 

JC+'J<tte, 
lft>O ,JG:>O 
g(+~ ~c. ee?tc. 
' ' 

;I C;;.o,_(a>f 

., 
06osnatieiDie 

)(-hp-€o p. "'1'-fo - -
s s IIpocTpancTno 

ll!napna/4/ 

~- ?%1.y- IIpocTJXJ:HCTBO 
)llimllJfh/31 J ' • -
IIpocTpaHcTBO 
KBa3HUhaJIHTHtiOCICIX . 
ifJYHKUHii ,,._,, 

-- -
'. 

~H Oflf1 
llpoCTJXUICTBO 
Mei-iMana12/ 

~ 05?1 
ilJ:X)CTpaiiCTBO 
liocpa-'I>aLiHcie p~/91 

-

~2. 0?72.· 

-~j ??23.· 
• 0 • 

-· ,. 

II 



I 

llpocTpaHCTBO C0 MOZHO c,D;eJiaT:& TonoJiol'Wiec~ c.ire)cyrolllHM o6pa,;,. 

.·30M. BBe,D;eM npocTpBHCTBO <])yHKWtii ~/tel , aHaJIHTKtiecm B OclJiaC-

T11 fd , tt ,llJ1fi RClTOPHX KOHe'I!Ha.· CHCTeMa HOPM . · 

1/.f(r:){/ .·-== SL(p. (I -t/1)(1/7.)~/.t(y;-t-(~)1 (oe 1 \IK. 
. I< & ei-<;c f'(d-:-ifl . · · 

3aTeM paccMOTpHM npoeRT11BHH« npe,D;eJI . 

~ 1'1 -= {in; ~t1, c( 
I< crt< . . 

8TOT npe,D;eJI 33,D;aeT TODOJIOI'll!D · Ha DpoCTpaHCTBe MeiiMaHa · Co • 
~e M1:1 llO,D;po6HO paCCMOTpllM DIJOCTpaHC~Ba ~t 11 ~.Z. . H 

DpoCTpaHCTBa llX <])yp:&e-o6pasOB ?J/1 14 ?flz. • llpoCTpaHCTBa ·~ 11 

~ COCTOJIT 113 'ueJIHX 3HaJIHTKtieCKmt cpymtuRH. 3,D;eC:& HMeMCII Bee 

npo6JieMI:1,, CBH33HHHe C onpe,D;eJieHHeM HOCBTeJIH aHaJIHTHqCCKOro ~YHR

UIIOHMa. Ha 9TllX DIJOCTpaHCTBaX CTpoHTCII HeJIOK8JII,HaJl RBaHTOBrui Teo

pwl DOJIH/7 I. 
PaccMO'l'llliM no,D;poc5Hee croJ!cT:aa {Pyp:&e-npeoc5paso:aaHHJ! npocTpaHCTB 

'9J?. 1 ( R '~) 11 '0?122 { R'r). CorJiacHo onpe,D;eJieHmo, · 

"( (C't)-== { J(r): f(?)-= Pff]&J~.J <f-~(~~}, (3.4> 

r,D;e !7. - npeoCSpaso:aaHHe . ~p:&e • 

llpocTpaHCTBO. ~ (C~COCTOHT 113 UeJmX aHaJIHTKtiec~ ~~ 
npoHSBOJI:&HOro DOpa,D;Ka pocTa, ,llJ1fi ROTOPHX KOHe~Ha CHCTeMa HOPM 

fl fIll( -= su.r ( 1-t-//XIIJIV\ I J ( )(-t{d) 1. (3.5) 
• ?6Jtc~ . 

IM<~ 

12 

] 
I 

• ··((I 

llpocTpaHCTBO ( 

6ecKoHe-qHoro no~ 

/{(z)= . 

pacTeT c5ucTpee nx6o 

·~yrHMll CJ!OBaMll~ .ec 

0-.--
. vV\.. 

llrf 
'-""",?(:> 

Toriojzoriui il ~ ( 

11 + 11~<- ~ . st{ r 
. . ·2!· ..,..., 

. ;· • l 

ITpon3BoJI:&Imil J. 

( 13)-r: 

.·-
(1) 

r,D;e 6~ '{r) ROM!lJleR< 

treHIIUi! D orpaJ!HqCIU 

··f··~ 
r,.., .·. ( 11 

npn HeRoTopHx· K > 

06~ .BlV~ J!HHE 

~2 ( C ~), TaroKe 31 



1m CJie)tyron:tHM o6pa,;.. 

~iqecKHi B o6~ac-

IIJM 

lHMaHa .Co • 
t;., H ~z H 

lpoCTpaHCTBa . ~ H 
'· 

3~ecb HMenrcn Bee 

UWT~8CKOro illYHK

II>HaJI KBUHTOBrui Teo-

;Ja30BaHidt npocTpaHCTB 

m, . 

i!TBtieCKHX ~~ 

ff8 CHCTeMa HOIJ4 
' ' ; 

(3.5) 

' 
"I 

'I 

.I 

TipocTpaHCTBO ~ (c ~ COCTOHT _H3 ueJiblX aHMHTHtieCKWC WJHK1lHH 

6ecKOHetinoro nopsw<a pocTa HHllte · R{-z._) • ~HKUlUI 

/{ (2)-= MCV?< (Let - f'r.a q ( ct z.)) 
a. ;:-o . o(] (3.6) 

pacTeT 6HcTpee RID6oro no~oMa, T.e. ~ 

'2.. _,.,.., 

.I(pyrHMH CJIOBaMH, eCJIH f (?) (; ~ (cj) TO 

~ ~-tl,.((-e)) 
~ II ?II='Z . -:= 0 

{{ ( S>z.2.) I (3.7) 

(3.9) 

·-c-(1}/ c y . 
r.n:e UB l r) KOMIJJI8KCHrui ~no~e ~TYIBHUH MCpa Ha , COCW~OT0-

'1!8IDIM D orpaHHtiCIIHOH llO~OCe r:. . U y,noBJICTBOpfliOiJIM YCJIOBHIO 

(3.IO) 

npH ueKOTOp!,!X K > ~ n IV> 0 , 3aBHCH!!tJIX oT _B . 

06mmi BIV~ .mmeiiHoro nenpepHBnoro <Izy'IIKIJ,lmiia.na, 3&.n:annoro ua 

~2. (C~), TaKJKe 38n:l1CllBa8TCH B illopMe (3.9), HO Mepa st'rrJ 
13 
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I 

t·-
~ l· . 
·I 

... ynoBJieTDOJlfiCT ·n STOM CJJ:Yliae YCJIOBHIO 

. j· 1 ~ 68c•J(,,,.j) 1 e 11 ( "~") < = 
(I+ ll'lCH 4)~ . . . (3oii) 

. "7> 
npn H6KOTOp!1X I( > 0 H Vl1 > 0 , SaBHc.lllltHX OT J5 . . . 

Hac n .n;a.'II:.He.funeM 6yir:JT nnTepecoBaT:& JIOKa.JI:&ruie cnoii:cTna nne.n:en.;.. 
. . . ~ 

Imx BUIUe clJYHKUHOHaJioB ( 3 o 9) n BelllecTnennoM npocTp<mcTBe R o 

§4o ITpoeKTHpyDmne nocne$oBaTeJILHOcTn ¢yHKynn 

IlpocTpaHCTBO npoeK'lUpy!OilllfX iiJyHKIJ;IIii:, .flBJifiiOill66c.fi no,n;npocTpaHCTBOM· 

. BCeX 116JII1X <l>YHKUHH, onpe.n;eJIHM CJI6.n:yKll!lliM 06~30Mo .. ·. . . 

IlycTb, KUK li paHlillle, 3 · -npocTpaHCTBO BC6X U6JIHX · iiJyHI\UHHo 

Onpe.n:cJieHHe 

By.r~eM nasunaTI:. noCJie.n;onaTeJI:&HocT:& <l>YHlt[(Hfi f .f M
1 

c_ (2) J 
npoeitTiipyiOIIICil, eCJiH: . 

. . M . n ~ M · ()y .. . 
•· (I) KOMIIaKT. npnHa.n;JielmT "' , C '' HasunaeTM 

EOCUTCJieM llpoCKTHPYIOillCll TIOCJie.n;onaTeJI:&HOCTII; 

'ITO 

<2>. tff, E (?) E; ~ , V~'>O; 
(3) v ~j .. {): o, 1,2,3.) '€~ 'fcJ. x fM E (x-ti<~) = 1 

£.~0 } 

<4> (!;_. f. (x)-= _X(H) - -
_f.-0 H.l M 

(5) 

- X81J<iKTOpUCTU'l6CKa.fl ilJYHI<UWi KOMIIaKTa . t ToCo 

X(M)== )' 1 ')(E /1 
l o , ·x 'EM. 

e~ -11-1, E c)(-tl~) = o 
~~0 (J 

TIPH 'V ~ \;\ >< € M ' 
( 6 ). ECJIU KmmaKT 11 pas.n;eJieH na IV no.n:oc5JiacTeii <8· 

a) (D, f) ([). = ~ 
l· J 'f./ i*j 

14 

, TaKIJ:X, 

,.. 
.· t; ~· 

.• 

~<I . 

,· 

6) 11-: (), 
j 

:·'jJ1 t I 
) 

IlpocTpaHCTBC 

npoH3BOJII:.HUX•HOCU'l 

IlpocTpaHCTBC 

TBJIIJ: KOTOpHx'co.n:ei 

· ·Hat~HM t~epes. :T"( G 
. C~ecTBenno 

6ecKOH6'IHOro' IIO.Pfl,I 

_·:e·· . ............ 
'2. ~o<o 

eCJIIJ: f(?) G T o I 

KaK ~3 COCTO.I' 

·IIpocT~HCTBO 

. IIOCTJX>Wri:., HBIIpHME 

. ·lll~CTBY,m' <l>YHI<Wm_1 
y.n;oBJieTBOPfliOT yCJic 

I) CYill6CTBye'l 
' ·~' ' 

~~ 
. IIPH ,'r _, oo Bf 

<::> 

( 
2) -

··-.,.z;. 

· IIrrme~eM npm 

3 (?/ 

.;~ ..... ·~ .... ~·..... .·)~::. •• J 
r.~·. :· ., ..,, , - . 



(3.II) 

.. 
,HHe CBOHCTB8 BBe~eH-

. . l{ 
:Tpi.:iHCTBe.R 

~. 

M ·, , T.e.· 

o6JiacTeii 0.· TaiWX, J. 

! 

. I 

i ' 

. .. · i I .. 
: 

-· 

. \ 

6) 11 "= y ~ ,r,4e ~-;= rq 3aMHKa~~ 06JIUCTII ~· 1 TOr~a 
~ . 

f11
1 

t (i!)- ~-~~·, E (i!) .. 
J-l ' 

IIpocTpaHcTBO ncex npoeRTllPYJOl!IIIX noCJie~ona·rcJILHOCTeii rpn 

nponsnoJI:cHHX HocirTeJIHX M o6osHalinM liepes Of"" 
IlpocTpaHcTBO ncex npoeRTapyro!qi{X noCJie~onaTeJI:cHocTeii, HOCll

TeJill ROTophix co~eplKllTCfl B HeRoTopaii o!KpHTott o~nacTH G c R ~otlo3-
Hat1HM qepe3 T( G) .· 

CYJ!!eCTBeHHo saMeTnT:c, .liTo WI:J:KWIH, npHHUWie>Kaunre 11 , · 
6eCROH8liHOr0 llO~Ka pacTa, T.e. 

eCJIH.f(?)G1J. IIoaToMy :JrC~. (j::I12)'H 'Jr cff._
3 

, TaK 

KaR ~3 COCTOHT ll3 U8JIHX cpymautii KOH8liHOro HO~ pacTa • 

. llpacT~HCTBO ~ He nycTO. ~l!KUilll npocTpaHCTBa 'JI. MOJKHO 
. ' .. . .., 

nocTpaHT:c, HanpHMep, CJie,eyiOOtHM o6pasoM. B npocTpaHcTBe J · cy- . 

'lll8CTBYKlT qJyHKlnm f(~) O~oro KoMnJI8KCHOro nepeMeHHOro, ROTOpue 

y~oBJieTnopruoT yCJiomiRM: 

I) <?YIIl8CTByeT T~oe tiHCJIO c( , saBHCHntee oT f , liTO 

f+ (e)[~· o.(,?~z.) 
nPH ."r-., oo nHe noJiocH J ~-e. ?I> c;l_ 

2) .,_ 
( d 1< , +C)() -= 1. 

·_.,.to 

IIrrme,!l;eM npHMep Ta:Roii qwnRUHH 
c:::;:..o 

(?)-=- ~ ·J ch<.. :-f~ ... rt{, 

3 : .·. .:2- A . r ( ~ "* '\) · 

15 
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t><O 

1',116 
( , c{'L< · 

A = ~ 6 P( tkt\) . 

Jwr 3Toitr cpym~m crrpane.I{JIIIBI1 o~emm: 

. I) I ~(~)l:=. () (~~0 , rrpu /R.e zzj > ~ c- ~00 
,I 

~ 

2) 
) ciY.c) l><) =-1 

-"""' 
3) 

I~ (?)/::._0( ~f l e 1;,1)) rrpli ~~~\ ~ r )J~/~oe. 

jrerKo nponepnT:&, tiTo tPYHRI.\liH 

. 3 

c-11'1/!-)= ,~f.Jt¥: ... "¥; l!: JP{'i) 
'lJ 

y.l{oDJieTnopmoT nceM YCJIODIDlM, orrpe.l{eJIHIOIIIHM npoei<T.HPYIO!llYIO rroCJie

.I{OBaTeJI:&HocT~ cl?YllliWii-i. 

Cyl!leCTDYJOT n .l{pyrne BOSMOiKHOCTU nocTpoemm: rrpoeKTHPYIOIIIUX 

IIOCJI8,l{OD8TCJI:&HOCTeiii. 

§ 5. Pacrrpe,neJieinie B nel!lecTnemroM · X- rrpocTpaHcTBe 

uHaJIHTHtieCKOl'O ffiyHKqHOHaJia 

Pl..ccMoTpHi1 'l'enepn JIOKaJin~e cnoticTna aHaJIHTHtiecKnx cpy~o

HaJion rrpn IIOMOIIIU rrpoeKTHPYIOI!I~IX IIOCJI6,1{0B8T6Jl:&HOCTef.i:. 

IlyCTb KOMIIBKT J( JIBJIH6TCII HOCHTeJI6M 8HaJiliTUti6CKOl'O @rHR-

UllOHaJia _'B U 3U.I{UH O,I{IIO 3II& tiHO : 

k' == ..sur r 'B . c c ~ 
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1'. 
. r, 

l 
a 

,, 

Ey.l{eM HaSh!BaT:& 

cpyHRrntoHana , B B 

'llliM 3TY rrpoeKIUllO tie: 

IIpoeKUID! K~ Mi 

OrrpeJJ:e.nimie 

KoMIIaKT k'R Ha31 
. v 

HaJia · \3 B -R , .• ,e· 

·f~, 
[~0 

,IT,1lii JIIOdoi1 . J£ .. fj,. ~ 
k 

C IIOMOill:oll 3TOI'I 

Tpe6onaHHII o JIOKBJI:&: 

KB8HTOBOH TeOpHH no. 

HanpnMep, rrycT: 

q'(J

r,zie j.("') E:: h '( 
HhiM, eCJIH 

,IT,1lii JIKJ6h!X 

:&1 r,-.o 
£,_...,.0 

((~I 
1"r, '~-

TaR:~DC, tiTO G-, .rv G 
IIO.I{06BH BCeM TOtiRBM 

Dropoii rrpm.tep 

tiCHHJI B3aHMO.I{eiicTBHJ 



~.- )(' . .'). _._J_. 
E. ... 

RT.liPYIOillYID noCJie-

fi npoeKTIIPYIO!lll'lX 

OCTpaHCTBe 

liTllll6CKllX ~HKUHO

CTeft.· 
' 

,•' ·, 

r 
a 

..... /·: 

" . 
Ey,D;eM HaSh!BaT:& npoeR!llUO KoMITaKTa K Ha R pacnpe,D;eJieHneM 

- n~ 
<iJYHKW'IOHa.na B B Bel!leCTBeHHOM X- npocTpaucTBe 1\ • OCiosHa-

'l:lliM. STY npoeKI:UUQ qepes k' ~ 
flpoeKWLfi K~ MOllteT Cih!T:& Bbl,ll;eJieHa CJie,D;YI<Jl!lllM oCipasoM. 

Onpe,neJieHJae 

KoMnaKT K'KHamiiiaeTCH pacnpe.rr.eJieHHeM aHaJillTlll!ecKoro <!Jymmno-
y . 

HaJia · \3 B R , ecmr 

e~ (sJ-t£)- o 
[~0 . 

,IT,1Ifl .mo6oit j f ~ ~(C:) Tartoif, tiTo 

KR n c: = ¢. 

C TIOMOUII>ll 3TOro onpe,D;eJieHIDI Y,D;OCiHO c<!JopMJ'.lli!poDaT:& OCHOBHhle 

Tpe60B8HIDI 0 JIOKaJI:&HOM TIOBe,D;eHIDI onepaTOpoB. TIOJifl U s :-r,:nTplUlhl B 

KB8HTOBOit TeOpliH TIOJIH. 

HanpRMep, nycT:& Cf(){) - onepaTop noJifl. Bae,D;eM'nOJie 

Cf(t )_-=- Jd~ 'f{Y-J{-(x) , 

r~e j(y;) E h (}=1,2)· Tor,D;a noJie <.pt)() 6y,D;eT HaSh!BaT:&csi JIOK~:&-
HHM, eCJIII ., · · '· · · 

f 01 ( N ~.. . 
r, ~ :11 ~ ) c ~ 1-fl

2 
. f Til cl. J c ~ ((=-t, 2.; 

Ta~, 'lTO G.,""". G2 , _T~e. Bee TOlfltH ·oc5JiacTII {:) TIIJ9CTpaHcTBeHno- · 

TIO,D;06HH BCeM TO~ oc5JiaCTH ~~ • . 
. . . . ' c- ' 

. I1ropoi1 npl!Mep. IlycT:& S - MaTPima. saBIICIIT aT !lJY~~RWm BKJIIO-

'lOHHR B3aiiMO,D;eitcTBliR a (lC) H nyCT:& T~OlifJI TaKOBa 1 'lJ'fO • 
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..; 

\'' ..... . -

g (;(.) E lf; (NiJ. Tor,!{~ ·. S -MaTIJim~ y.zioBJieTBOJlHeT yCJiomuo 

JIOitaJlDHOeTH H MKKponpH"'DfHHOeTU, eCJIH 

·f.h { srg~,'+3;:'] ~ sr3tJ s [3~~1] .. o 
. Ez.....,o 

. (I) f. ) (2.) ( ) /" ; 
,ItJlSl JIIJ6HX jr, t Jll b, ·· ~ 3 Et t Jl · ~L · , T8KUX, '!TO Ll .> G=~ .. , 
.T.e. ·Bee TO'!KU 06JiaeTU 0 npoeTpaHeTBeimOll0,1{06HH BJIH JieJEaT B 6y-

.ztY111eM o.THOeHTeJI:&HO Beex TO'leK 06JiaeTH ~ 

TpeTHtl ~pHMep. IlyeT:& S -MaTPlnl8 eOOTBeTeTByeT HeJIO~:&HOii, 
HO MHICpoDpWnnmoit TeopHH~ Tor.zta YCJI?IDie ,KOTOpoM;y y)toBJieTBOPfleT 

. onepaTop S[g J , r,l{e J € ~ (f.llh,I{OJIJ!.HO saimcuBaT:&CR: B BH.I{e 

L {SL-.>t (1)-t (t']- ~)Tc·.(')j·srq(LJJ'}= o 
t,-.o u £, fl £.. L (/ t, L(J t ... : 
(z.-.o , . . . .~ ~ . . 

,Jt1UI JID6Iix £t, t: Jl ( fr.,) l,f ~E.. ~ 31( 6;, J , eCJIH Bee To'!KH 

o6JiaeTH G1 . Jie.l!nT B 6y,eynteM OTHOeHTeJI:&HO Beex TO'tleK 06JiaeTU 

(;:'2 , T.e. (;, > G7 • ... 
Jiei'Ko . BH.lteT:&, _"tJTO Bee aTH. onpe,l{eJIElHwt eonn~airr e oCSmenpmm-

TllMH B CJIY'18e, 'KOr,l{a npoeTpaHeTBOM OeHOBHHX ~~ JIBMeTCR: He 

~ :wm ~i ·. , a npocTpa!ICTBa, co,l{eplltall!He cpyHKI.tHH e orpaim-

'tleHHllM HOeHTeJieM, T8KHe KaK s · WIH ¢.;. , corJiaCHO HaillHM 

oCSosHa"tJeHHHM. 

§ .6. 06 O,W!OM KJiacce peJlfiTliBlleTCKH-HHBaplHlHTHHX o6o6meHHHX 

cWmw;nii 

PaccMOTpHM Tenep:& peMTHBHCTcror-mmapuaiiTHble o6o6rrtemme cpyHK

UHH • ¥IrPaJ?ll!He ~:lKHYJO poJI:& IIpli IIOCTpoeHIDI HeJIOKaJI:&HOH KDaHTOBOfi 

TeopHH nOJIJI: 
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• 

0 

"' 

.L 

o<. 

K(xJ ·. L· 
. . n:o ( 

r.l{e 
"1..,'· 

'C>·· 
0 , -ro '~<;- ., 

.. 

CBoiieTBa. o6o6nteHHOi 

llKme paccMOTpHM ,I{B~ 

CJiy-qaii I ·.-
~ 
~...,;;.. 

C.iryqaii II 

. -0.-
_:.;...~o 

06osil:a'llHM ,l{~ee · -J 
H 'Z • ~ )(. + 7' I 

j J .• 

Pacci.1oTpiiM . cpy1 

(K,+) fJxK 
BocnOJI:&3YSMCR::uHTeJ 

VI --+-: < c· ~1.. .. ··" 
-· . 1..· 0. - · . I(} Xc · ; '() l 



lfiBT YCJIOBlUJ 

lKHX, 'ITO -S > 6=~ .... 
tO~HH HJIH JIBZEiT B 6y-

}TBYBT HeJIOI<aJI:&HOii •. 

>MY y:tJ;oBJieTB<lpieT 

!CHBaT:bCH B B~e 

• _eCJIH·BCe TO'!KH 

BCBX TO'lBK 06JiaCTl!. 

an~aDT c o6menpHHH-
, ~ ' ' 

imtuHA SlllMBTCH He 

>~e · WHKUIDI c · orpartu-

• corJiacno HnmHM 

~aHTHHX o6o6meHHHX 

. '• . , -

Time o6o6utemme (pynK-

KaJI:&Holi KDaHTOBofi· 

.-. 

j .. 

I 

1 
... 

'•. 

c::;:.G 

k(( L c"' '1 ,r~; 
X) -==-- - 0 C) ()() 

_ . 12~) 1 
V.:O l• I 

(6.I) 

r.I(e 

CBOiiCTBa o6o6tqeHHOH (pyHKWm K(x) onpe,I(eJifiiOTCH KOS@Jm:(HeHTm.rn cio\,. 
Hmtte paccMOTpHM ,I(Ba CJIY'laH: 

CJiyqafi I 

(6.2) 

t7E>0. 
(6.3) 

06osiiatmM .I(~ee -f(~) = f (? .. , ?,> ?t_J!:J.)-:- -j(?oJ 2) 
H z:? · = ')( · -+ 1' ll · ( f - 0 I 2. ?) • J .} . Q.) ~- I J J 

PaccMoTpiiM (pyHKWmna.n: 

BocnOJI:&syeMCH HHTerpa.n::&H~1 npe.I(cTaBJieHHeM ~ onepaTopa [J . 
• ,v • 
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0 2 "' I · a~ -= .b._ h . ( ~, -ti} ~ 
1iz. (21-1),' ) 

I 

L J a .. {~=: 1 
~~.,.. . (6.6) . 

l1HTerpirponamm n (6. 5) npono,ItHTCJI no emtiDr,ztonoii c<J>epe 

2.. l.. t "l '2.. ~2.. l. f -==-r -t-ft -rrl -t-f7 :::: r +;.. = r 
IAoJKHo noimsaT:&, 'ITO eyntecTnyeT n KoMrmeKcHoii ':r- IIJIOCKOCTir 

TaKrui f,18fKl o(r;) , 'ITO 

c"·a~ = J-s 2
" cfo(-s), (6. 7) 

npliliEiM .rtJlff c.nyqrur (I) OHa cocpe.rtoTotieHa B o6JiacT:l:i I)\< f+ E 
a ;IJ)IR. CJI~rur (H) y,noBJieTBOPfi~T yCJiomno 

/>/ . 

S 
. I'SI 

. IJE>(s)/ e · < e>Q VIV>D. 
(6.8) 

.UeiicTDIITeJI:&Ho, nne.~eM <!JYHKWuo 
c-o " 

a(r = J7 c-J. c" a .. ,-zz,., 
() ) ~ (2.,).' . 

8Ta qiyHKWIJI SIDJlff8TCJI D;8JIOii <lJYJIKroieil, liOPfl.ItOK pacTa KOTOpoii paneH 

· [Pi 
R {zJ -1;::: Coli a<" )/-:o . 'l x cz;, , 

1 '- l 

Wm. CJIY'Ia.H (I) 

;IJ)IR. CJiyl!aSI . (II), 

20 

... 

.. 

·, 
• 

.. 
[, 

I·· ... 

~ ' 

! 

r 
I 

I 
l 
! .. ........ 

' 

r.ne · ~(-z) - McMeirn 

~· 
"t 4oe> 

Hanpmmp, ).(-z)'-:;(e;, 
. . ' . ~ 

CotJiacHo· TeopeM 

cy~ecTnyeT npe,ncTa~ 

g(?)= 

r.zte 0(5) . ...; KOMn 

KOCTir, Y.ItOBJI8TBOPl'Kml 

M8,lt1IeHHO CJie,ztyeT (6. 

BocnoJI:&s.onaBIImc 

~-~OHaJia (6o4 

( f(,f) b _faoc· 

Jie.rKO Bll,Il;8T:&, ,tiTO. 061 

~ . · · ; B CJiy"tiaeii-

~p:oe-o6pas o6o1 

.·R(f,.l.~l ~ e't 

-=· .jJ€-('5_ 



'.,'• ..... 

-: .. f. 
(6.6) . 

,, __ 

(6.7) 

(6.8) 
.... 

l. 

pocTa KOTOpoil paBeH 

'\. 

yqaJI. (:[) 

y~aJI . (ll)' 

r.ne · ~( 'Z) - MC~eHHO MeHliiOlllaJICfi cDYHKIJ,llll, T. e. 

~·--- ·~ A tr~.J . 
c~ ::::: 0 
'l. ~ oC> ).('t.) ) 

Hanpmmp, ~6)={t'scJ"t)o£ l'IJIH ).(?.)-= ~~"2- • 

CorJiacHo TeopeMe o npe.ncTaBJiemm ueJIUX gzyHKUHil ( cM/I4/n/I5/) 

cymecTB,yeT npe.ncTaBJieHHe 

. (6.9) 

r,I(e o(')) - KOI'I!IIJleKCHaH BllOJIHe a,I(,I(HTHBHaH Mepa B J -IIJIOC

KOCTH, y,I(OBJieTBOp!Ilontaff nepetiHCJieffiiHM Bblllle YCJIOBH.fril!. lfu ( 6. 9) l!e

Me,IJ;Jieli:Ho· CJie,I(yeT (6. ?) • · 

Bocnoms.(>BaBIIIHc:o. lfx>p.~Jiar.m (6.6) n (6. ?) , JierKo nOJ!YtiHT:o 

]:wl. gzynKUHOHaJia (6.4) npe.ncTaBJieHHe · 

(6.IO) 

Jlerno Bn.rteT:&, tiTo o6o61!leHHHe gzyHKUHH n CJIYtiae I onpe,l(eJieHu na 

~ ; B CJIYtiae II- na ~2 • 

~p:oe-o6pas o6o61!leHHoii gzyHKD;Im: K (x) onpe,neJIHeTCfi KaK 

. . . .~~ 

R(r') -( !{, e'f")-jd6f>) f'fe-t~FJ-'ff >_ · .. 
. . . fs' . (6.II) 

- _jJEl('S) 2 7i; J; (sffl.) 
. . ·-st-{'"2. 
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.: ~~ 

'2.. ·z.. ~2. I( ) 
3~ec:& p = po -:...,f ll: 1 . u - qiyHKIUm EecceJIFI. 

2 
<IJYHRU1UI. k ( f 2..) .fiBJlileTC!l n;eJIOit qJYHI\D;1Iei1 B ROMIIJieRCHOH 

f - IIJIOCI<OCTH, npi~eM CTipaBe~hl OD;eHrui 

(~(fJI < 
C 

(f+E)jf! e . 
c e"fitl >. C1r~> 

npu lieitoTOPI:lX c > 0.... a> 0 I 

)J)IR CJI~aa (I) 
(6.12) 

,IJ;7lh C.:l~all (II) 

PaccrAoTpHM Tenep:& npocTpaHcTBeHHO-BpeMemme cBoitcTBa o6o6ll{en

uoi1 <fJy;!Itll;llH J< (X)' corJIEICHO BBe~eHHLIM Har,rn: onpe~eJieiU!iiM• llpe~
DilpUTCJI:&HO. 3ar.mTll:M, t!TO, RllR CJie~CTBlte HHBapll:aHTHOCTll: OTHOCll:TeJI:&HO 

rpynm1 Jlopeun;a, npe~cTaBJieHll:e (6.10) ~mlKeT 6HT:& sallll:caHo B pasJiuq

HhiX 3RBll:BaJICHTiillX c])OIJMax: 

(I<, f)-= fdats) fdr f{llo,fp \A,r fr >) lilrfr )) 11Jr~ >)= 
/OL • . 
) '=/ . I . 

-= fc~o(J) f cff j (/If S). (6.13) 

f''-=1 
3~ec:& JL(l ~ 11-'f\ ('11', ~·~) npe~cTnDJieHll:e o~Iiopo~oil rpynnH Jloper.ma; 

.J. - JIOpeHn;OBCIOIH yroJI, T.e. -te.,Q = '[ 
C. - CIWpOcTJ:, CBeTa, 

"\..,- -. CROpoCT:& Cl'ICTeMI1 OTCtJeTa; 

...,._ '{-' · ·· - eBRJIH,II;OBhl yrJihl. 

B ( 6. I3) CJ'MMllpoBaHHe npoBo~TC!I no ~ = 0 ;r , 2 ~ 3 H npnHSITH o6os-

·HatJeHWI fo-= i fy. 
B qacTHOCTl'I, Ror~a Cf ~ ~ = 0 , a oRo poeT:& .1..r- HanpaBJieHa 

~OJ! I> ocll: 3 , npe~cTaBJieHHe ( 6 ~ 13) ll:MeeT BH,II;: 

22' 

• I 
I .. 

j 
·• 

! 
I 
! . 

i 

I 
I 

i 

i . I 

I 
I· 
1· . ..,.,_ 

( l(f) -/Jo6Jf 
fl..-=i . 

PaccMOTpll:M Tene 

l!leHHoit ~ i((~ 
JlerRO BH,II;e.Th, t; 

.rrBJlileTCH Bee npocTpa 

HHlieHa B :> - IIJIOCRC 

RaCaT:&C!I TOJI:&RO ~ 

ECJ!ll: M11 s a,lla,IU:W 

JieHHHM 3JieMeHTOM JIOJ 

BaHHHMH napaMeTpaMll: 
I •' , 

qiyHI<n;ll:OHaJI ( 6. 13) MO 

aHaJill:TH1Iec:rmx B o6Jia 

. Xe~y,fJ.;[E: /A. 

) ' ~-

B qacTHOCTH: 

Qe(o101o) == [-r: 
52e {-t~ ~) o; [f< 



~ceJIJI. 

3 KOMIIJI9KCHOH 

:lf!. (I) 
(6.I2) 

:lf!(II) 

iie CBOiiCTBa 0606l!ISII

[lpe.rte.neHHR:M. IIpe.rt-
:·· 

HTHOCTH OTHOCHTeJibHO 

I>. sarrncano B pasm11J-._,_ ',. . 

(6.13) 

rpymrn Jlopeiiua; 

'' 

( l{,-f J -f's-;~fH&n «JRTtn ~#, rrs,fls, 'f(J J(J TJH rt~ 
(6.I3a) 

PaccMOTpRM Tenepb npocTpaHcTBeHHo-BpeMemme CBOHCTBa o6o6-

lllEiHHoii cpymanm f( (x) , corJiacHo BBe.rtEiHHHM nat.m 'onpe.rte.ne~. 
Jlei'RO BH.rteTI:., lJTo B c.nyqae (II) HOCHTeJieM qJy'HRIJ;HoHaJia (6.13) 

JIBJIIIeTCfl BCe npocTpaHCTBO c I( • B c.nyqae (I) Mepa O()) orpa- • 

HH119Ha B )' - IlJIOCKOCTH. !IoaTOMY HlDlte Bee Hal!IH paccy.ll\ll;eHIDI 6y,l\YT 

KaCaTbCfl TOJII:.KO CJIY1Ja.II (I). - . 

ECJIH Mil 3a.zta.IU!MCfl B npe.rtcTaBJieHID'l (6.13) KaKIIM-JIH6o onpe,J~e

JieHHHM aJieMeHTOM JIOpeJmOBCKOit rpymrn /l :.1\(-v, '-"If' j 0 I]?HKCHpo-

BaHHHMH napaMeTpaMH 1f , Cf H ~ , TO .rtJIJI .n;amiOrO ;1 (~ Cf, c./;) 

q,yHRIJ;HoHaJI (6.13) MO~eT 6HTb paciiiHpeH ua KJiacc WYH~ J (S'~J'll;'v,+-J), 
8HaJIHTH1JeCKHX B 06JiaCTH . . 

B lJaCTHOCTH: 

(J ( 1- 12. l 1.. 2. '] ..:;:,re OJOJo);;;: 2-: r~o +(?.\ +121,1 +\zJI .( e-+( 

X( {1-< o, OJ .. .. [?: {Z!o Cf.tf-f ~ -settfJ~/?,/;1 ild~l~of{zi+?/Kzi/~e~~] 
·. 
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TaiDIM odpasoM, onpe,neJlfflOII!HMH MHoJKeCTBaMH ~oHaJia (6.I3) 

Sl~IOTCfi 1\niOlKOCTBa _Q{' (.V: ~ lf'), cpe~U KOTOpUX, KaK JierKO 

mi~eT:D, He Cyi!leCTByeT HH o~oro, JieJKaii!ero no :ricex oCTaJII>HUX • 

Ilo::JTOMY B CJiytiae '(I) ,IWI npoH3BOJJ:DHHX TIOCJie~oBaTeJI:DHOCTeti: {C .. J 
y~oBJicTnopmoii!HX yCJioBnro (6.2), nocnTeJII> ododii!eHHoti: <NHKUHH J( (')(} 

He MOlKCT dLIT:b 3a~aH 0~03Ha't!HO. 

PaccMoTpiiM Tenep:D .n;na 't!aCTHblX CJIY't!:M. IIycTI> B ~.Pe~cTa:Birei~ 
(6. 7) Mepn 0()) . COCPe~OTO't!eHa Ha BOII(eCTBCHHOii HJIH Ha MHHMOH 

OCH B :r=r -t-l7·TIJIOCKOCTH, T.e. 
. . < . i 
THn A C"Q·~ = j d'o(S))

2
., _ j c/()(T) J '2n 

_.f. .. -l · (6.I4) 

+·1· e f 

C, a~, = .r d o(r) r L>\ = (-) >1 ft6'(i7 )'( ~.,-=: 
-li ( . -.( . 

_ (-J'~j clr;:,(u)·1-/"' · . (6.I5) 

Tim li 

-.e 

Tor~a npe~cTaBJieHHe (6.I3) ,IT,JifT <iJyiiKUHOHaJia K . MOJKHO saTIHcan B 

.~e 

e 
Tim A (J~Cf) ~ J ~o{'u) [ct} j ( Afu) === 

-.{ fL:( - .· 

,( 

-= I ofo(1A) f'r f(1't·,-u~f,cJ 
--e fL-=-1 

(6.IG) 

THll E 
:e ' ' . 

( K,f) ~·.jot es; (z(;jcl f f (-/ 11f~) 
-e f1.=, 

.( 

.. = jotb,(~Jjc(f }{f~'l{) /fu). 
(6.17) 

-e 
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r~,. 

.. r 

l 

! 
I .. 

l . . .. '·' ,; ',, 

Jierno BM,Il;eTI> I 

<lJyiiKll;HoHana· :Pacno) 
TipU't!eM HOCUTCJmMH 

THll A 
A .· .. 

K = rurp.K 

T>m .. E 

p . . \ k' =.- .si.Arr 
. ' . ·~ :: 

8Tn HocHTeJIH e,I~imc 

~rriee .. MHOlKCCTBO . q 

ECJIHTenepi> 11 

STHx W~OHaJIOB 

T,O~~a, Kim JierKo'y 

: A ... · 

I( R ·=:: f. 
.~ 

.. A 
·. T. e. k' ¥:- TpexMep. 

l<a,fi .Z" f 
T.e. oTpe_soK ua BPI 

' 



~oHaJia (6.13) 

IX, KaK JierKo 

1cex ooTaJI:&HUX • 

laTeJI:&HOCTeH {C ... ) 
moil 'wiiKWrn J( ('lC) 

:TJ:> B rrt>e~cTaBJiemm 

~HHOH irJm Ha MHHMOH 

. '2n 
>(T)J _"v 

(6.I4) 

f 

1ffb(7'iJ?~~ ~ 
·(.. . ' 

(6.I5) 
.• 

' \ MOlKHO SamiCaT:& B . 

· .. ·. (6.16) : 

(6.17) 
,...., ) 

' lfU 
J .• .· • 

J!erKO B~BT:&, liTO B STitt CJIY'I!aliX HOCHTeJI:& aHaJIHTUlieCitoro 

WI~OHaJia }!acrroJioJKeH B I(: ( T ... ..: A ) H B R ~ ( T .... " S) 

. rrpHtieM HOCUTeJI!IMH .HBJifiiOTM :' 

THII A 

KA -stArr K- S? : 4o~ -t-1<< e~E, r-€= R} c C7] . 
. l d . . (6.18) 

T£1II.E 

. k"S':::: . .SlApp \{={z.: X~l.~7l~<f~l, 2-E-~?c ~>'J. . 
. . . ' ·. (J • (6.19) 

8TH HOCHTeJIH e.r(HHCTBeHHU B TOM CMUCJie, .liTO JII06oe ~pyroe onpe.n;e

.7Illiou(ee . MHOJKeCTBO ·. WYH~OHaJia f.((~) co.JiePJKl!T Mx rum no.n;i.moiKeCTBO. 

ECJIH Terrep:o HCCJie~OBaT:& rrpocTpaHC'rBeHHO~BpeMeHime cooiicTBa 

STHx WYHKI.UIOHMOB npli' IIOMomii: • iipoe~Tiipyroiurric IIObJre~~BaTeJI:&HOCTeH ~ 
· T.or~a, :rulK JierKo y6e~I1:T:&Csr, 

·,/ ,4 ·r ,· . ~ l.. e' 2. . } 

. : I\ R --' )( : Yo ·:._: ![)) .~ . < + ~. ,' 
'. '. 

A 
T.e. k' ~- TpeXMepHUti map rrpu f= Yo-:- 0 

(~.20) 

K~s ~ fx: Xo?..< . .e+r) x =o 1 (6.21) 
T. e. 0Tpe30R IIa BpeMeHHOH 'OCI1: r- f -[ <C f-= Yo ( f-+- f ] 
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. TaruiM oc5pasoM, B cMHCJie BBe.n;emmx onpe.n;eJieHIDi .oc5oc5meH-

ruie cflYHKUllit THna A ·.n;aroT HaM pe.1IIITHBHCTCKH nrmapnaHTHoe onnca-. 

Hlle llpOTSDKeHHHX 06'LeKTOB B KOOp,n;HHaTHOM·llJlOCTpaHCTBe. 

Moi!teT B03lll1KHYT:O oonpoc: KaK MOiltCT 6HT:O, tiT06H y peJIIITHBHcTcim

-mmapnaHTHoro qiyHKUiiOHaJia HOCHTeJI:O 6WI COCpe,n;OTO'tleH Ha SIBHO peJIII

THIDICTCKH HeHHB~pHaHTHOH 06JiaCTli . k: ? 

0TDeT COCTOHT B CJie.n:YromeM. llpoBepKa.npocTpaHCTBeHHO-BpeMeH

HHX CBOHCTB qJyHKUHOHa.iia COBepnaeTCfl C TIOMOIIti>IO qJyHKUl:IH, KOTOpbie 

He .fiiWilOTCfl peJI.fiTHBHCTCIDHUIBapnaHTHUMH. B KWK.n;ofi JiopeuuoBcKofi 

CUCTeMe Cyl!leCTByeT CBO.fl COBOKYIDIOCT:O. npoeKTHpy!OOUDC llOCJie,ItOBaTeJI:&HO-. . 

'ctelt.l1Hatie; TOT HHCT~ieHT, C DOMOIIII>IO KOTOJlOI'O llpOBepiiiDCfl llpoCTJ)ElH-

CTBeHHO'"':'BpeMeiiinJe CBOHCTBU (pyulmnoHaJia ,)tOJilli:9H BJ16HpaT:OCfl .He3aBH

CI11\lO B KUJK.rioii JIOpeHU~BCKOH CliCTeMe. 3HU'tlliT ,peJISITUBliCTCKWI liHBa

pHaHTHOCl':& ¢YHK~HOHaJia COCTOHT B TO~, t!TO pesyJI:&_TaT ,n;eACTBHR 

~HKUl:IOHaJia Ha I~ TUKYID npoeKTlip~Ol!IYID DOCJie,Il;OBaTeJI:OHOCT:O, 

CM3ElHIIYIO c HeKoTopoi1 cncTer.toii L , ue .n;oJDiteH sannceT:o OT aToi1 

cucTeMH L . Ham pesyJI:oTaT ItaK pas B 3TOM n cocTOHT. HMeHHo: 

e~JIH B :KruK,Itoi1 cncTeMe . L BH6p~T:o npoeKTnp~ollllle noCJie.n;oBaTeJI:OHoc-

TH HeSaDHCHMHM o6pa30M, TO BeiiJeCTDeHHHH HOCll'!e JI:& if>YHKUHOHaJia BCer.n;a . A A 

cocpe.n;oTotieH B o6JiacTn KR . 
. ,IVUI qzyp:&e-o6pa30B UOJiytl11M: 

THn A ('"-J' f 
k' ( r") -== 2 7i t_ J J 6"(~\J ~T, ( 1A l=f ") 

--< .'7.( J-rl 
~0 
f":.., -c:oa. '. (6.22) 

.Tnn E -f 
V((J= 2il~ Jt~6,(1A) J; (1-<i+ji-J ~ a 

-:f "U rr pl.7+oc> . 
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THn A 
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THn .E 
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9Hllli .· o6o6II!eH

sapnauTnoe oimca-:-. 

:UICTBe. . 

tiT06ll y peJ.lliTHBHCTCIW

~TO~eH Ha RBHO peJ.lll-

paHCTBeHHO-BpeMeH

:flYII:KroiH, KOTOpHe 

~OM ~OpeHUOBCKOH 

IOOtlDC nocne~oBaTeJII>HO-

npoBePfimCJI npocTI>?H

Bu6upaT:o6r .He3aBH

flTliDHCTCRaJI IDIBa

Y1Il>_TaT ~encTBKH 

e~OBaTeJI:OHO~Tl>, 

eH 3aBHCeT:&.OT.8TOH 

COCTOHT. lfMeHHO; 

e·noCJie~oBaTe.ni>noc

ni-~YHKnHOHana Bcer~a 

.,~0 

f~:, :-:-oCl. (6~22) 

.' 

'···. 

11nTepecJIO OTMeTHTl>, . ·~TO yHHTapHEui He~vR3.11:0Jlaff ItBaH'rOBM 

TeOpHR TIOJ.lll MO~eT 6UT1> TIOCTpoeHa TO~:OKO C TIOMOm:oiD 0606II!eHHiiX 

cpyHKJ:mfi nina A ( cM/7 I) . . 
Ilec:Ko~:orto CJIOB c~eM o coolicTnax o6oCSII!eHHUX cpyHKUirii k ( 'r) 

· B CJiyqae (II) ,IWl TIDIOB ,4 H {; • 

liMe eM: 

TKn A 

(6.23) 

(K> f)~ ) do.(v-J fd~f J-rr~~) tfuJ. 
-o<> f';,' 

. y 
~ npoeKUHii HOCHTe~efi na R · no~~IM 

(6.24) 

lfTaK, oCSo6II!eHHHe ~ THna If B ~ae ll cocpe~oTo~eHU 
. 3 . 

oo BceM KOop~HaTHOM npocTpaHCTBe R H He HMeJOT. HHKaKoit npo'l'.fi-

~eHHOCTH ~0~ BpeMeHHOH OCli. 

27 

\ 



'-

, C TIOMOFl:blO 31'HX ~it. MOJKHO TaiOJ:e TIOCTpollT:b .KOHStffiYIO ymi-

T8PHYI0, s -Ma;~ B H~O~:&HO~ TSOpmi TIO~/?/. . .. • 
' ~ 

TmwM o6pasoM, n cl'.mCJie noo~emrux orrpe~eJieHllit, o6o6memme 

c})yHKUIUI /[ (x} .. T~a A ~moT HaM IJWIIiTHBHc~cmi ~~P~~~oe 
onncaHne npoTJDJtemrux B KOOMHHaTHOM npocTpaHCTBe R . o6'l>eKTon, 

CTporo JIOKaJIHSOD8HHRX B TO~e Ha BpeMCHHOH ocn. 

B amt.motieHne DLipruKaiO 6Jiaro~apnocT:& aK~eMHKY B. C.· Bna,ItiD.mpo

ny, npocpeccopy fl.A. CMopo~HCKOMY, C.C. XopyiKeM:Y H A.IO. ICMaToBy 

Sa OclCYJK,l\CHIUI. 

•• l• 
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