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1, B ! e a e a 1 t 

B nocua11ee Bp&MII a ljlBBIUie eneMeHTapsbiX 'lllPTBD 6om.moe BHBMaHBe yaen~~noa. 

HCCII980Bal{ll~ SIICD9pKM9BT~ on&BCTBHI o6mHX llpiiBBIIDOB penHTHBRCTCKOI IIOK&n&-

. /1 I 12-41 
BOll KBaHTOBOI 'l'eOpHH nonst , 0cBOBJIWMII B8 S'TBX DpBRIUIDOB HBmtiO'I'ell 

, HBBap&«li'I'B'OCTb OTBOCBTIInloiiO BeoQ.HopoasoA rpynubl nopeBUa, 

II • Ycnoeue cnexTpallbsoC'rB, 

111 • np•RIUDI MKxpoupu'lusuoc:n, 

IV Y CliOBa& yKBTApiiOCTB S -M&TpiiDblo 

HapJIAy C liiTIIMII 4J&31A9Cli:BMB !tpHHBBII8MII B;MeeTCll TaKlKQ B-OTClpHI DOCTyllllT Ma,.._ 

MII'I'Jl'IQCKOrO J1Ap8KTepa. 

" Ycnoan yMepeHHOCTB poc:Ta: 1'Jl&(!y$TCB, 'IT06H 38liA3.1lbiBa~mue a ·onepelKa~mue 

AMliiiBTf.llbl B X -Dp8.1lCTABII9BBB 6blltB o6o6m&BB!llMB cjlyHKUB:RMB yMepeJIBOl'O pOC'ra, T,&, 

DBIIeiHbiMII B9np8pb1BBbiMB cjJyHKBBOH&nAMB B DpOCTpaBCTBe S 6&eKOB9~0 .llllljlljl$peHIIIIpf8-

. /&-8/ K 
MblX 6biC'PpO y6I.nwu>max ljlysxnuA • 4K ~o. o6o6mesHble WH1tliBH yMepeBBoro 

pOCTB IIMe~T o6mRA BR.Il: 

It 
F(x)- D f(x), D • -A 1 (1) 

r.lle f(x) - •enpepHIIBalr WBKIXIIll c:-renessoro pociTa, k - HQKOTopoe nenoe 'IBCIIO; mo5as 

o6o6m911B8• WBKIXIIIr yMapesaoro pOCTa, coc~O'r'O'I&BBaR • ,.-o'lll& xo , npe.llCTABneHA 

B BH.Il&; 

F (x) • :t c, 0 ~ (X - Xo ) 
n•9 

(2). 

C B9KOTOpbiM D&IIHM 'IIICIIOM k , 0TCJOA8, B 'IACTBOCTB, CD&.Ily&T, 'ITO npeo6paaOB8BBS 

~ 38118lll,llbiB8JOIIIBX II OD8p&JKAIOmlllt AMIUIII'17ll DOIIliiiOMHAilbBO 0rp81{11'1911bl BO BC&ft 

HX 061IS.CTH l'OIIOMopljlBOCTB/ij/• 

nocn&.llBKI DOC:TYIIAT BBIIII&TCll .llOCT8TO'lHO 9CT&CTB9HHbiM C ljJK311'1:8CKOit TO'IKR 3p9HHSI, 

T8K XAK OTpAlKAeT CBMM9TpB~ M&lK.IlY KOOP.!lBBATHbiM II IIM!lyllbCHbiM DpOCTpAHCTBaMH B B 

nepesopMBPJ'&MIIIX 'P&OpBliX BblrtqnsBeTCst B .11~6oM nopll.llBe TeopBll B03Mymenlt, Bea nero 

B91lb351 liOilJ"'B'J'b AA!K9 O!Ji.IQHe .llBCIIllpCBOBBbl& COOTHOW9BB51 C KOB9'1BbiM: 'IBCIIOM .Bbi'IJI-

TABBI, HecUOfPst sa BCe &TB OCHOBABB;ll, ycnoaae YM&peHBOCTB pOCTa V HOCIM' B9KOTopbll!i 
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MaTeMaTH'ieCKI!i! xapaKTep, He l!Me!OIUI!i! SICHOT'O <jJH"P!'i9CKOT'O CMbiCna, TaK KaK STO ycno-

nne H CBS138HH8Sl C HHM IIOnHHOMHGnbR8H Orp8HIPI8HHO\JTb OKS3biB8lOTCH cymeCTB8HHbiMH npH 

/lOK&3aTenbCTBe aCIIMUTOTH'IeCKIIX COOTHOIUeHI!i! Mel!<lly aMn:IIITYilBMII nepeKpeCTHh!X npouec

COB, a T&KJKe np11 ycTa!IOBneHHH BepXHIIX orpaHII'ieHHt\ 118 paCT Ce'ieHHi!, TO eCTeCTBeHHO 

B03HIIK89T aonpoc: B03MOJKHO nll nony'IHTb BC9 9TH peayn&TaTbl Ha OCHOBe TO/IbKO qe;l'brpex 

nepBbiX <jJH3H'ieCKIIX npHHUl!UOB I-IV ? 0TBeT Ha STOT BOnpoc 6y!leT Hai!!lell, ecn~_',YilBC'r

Cll Hai!TII 6onee !UllpOKIIt\ KnacC TaKHX 0600IUeHHhlX ljlyHKUllli, nplii'OilHbiX llnll <jlopMynHpOBKll 

noKan&Hoi! Teopllll nonsr, 'ITO npeo6paaosaHHH ¢>ypbe aana3!lhiB8IOIUHX 11 onepeJKaJOIUIIX 

o6o6IUeHHbiX <jlyHKUI!i! STore Knacca MoryT 'paCTII, HarrpiiMep, Ob!CTpee nroooro UOIIl!HOMa, 

3TOT Knacc co!lepx<HT, rpyoo roaopH, <jlyHKUIIII BH!la 

"" 
F(x) =I c. o" 8 ( x-Xo) 

n =0 
(3) 

11nH 

F(~) =I c.D f(x), 
n=O (4) 

r 11e en - HeKOTOpBH 09CKOHe'IH8ll rrocne!lOBBTenbHOCTb, a f(x) - HerrpepbiBHall <jlyHKUllll 

/10/ 
cTeneHHoro pacTa. ¢>yHKUilll BH!la (3) ohrnll paccMOTpeHbi a paooTe Mei!MaHa • O!lHaKo 

/10/ 
B paooTe npellUOnaraeTCll, 'ITO OCHOBHbl9 <jlyHKUIIII orpaHil'leHhl H. MOryT CTpeMIITbCll 

K HeHyneBhiM npe!lenaM np11 x .. ±: "" , 'ITO SIBnHeTCll B9CbM8 l!<eCTKIIM orpaHil'i9HileM Ha 

poeT o6o6meHHbiX <jlyHKnat! 11a 6ecKoHe'IHOCTII, B cnyqae 'IBTbrpexMepHoro npocTpaHCTaa-ape

MeHII STO ycnOBII9 He BbiJIOnHH9TCll ll8ll<9 AnSI CB060ilHbiX nonet\, KpoMe TOrO, B 9TOM cny

qae He CyiUeCTBYIOT npeoopa30B8HIIll ¢>ypbe OCHOBHbiX <jlyHKUIIli. 

B HaCTO>IIUet\ paOOTe Mbl 113y'ia8M KJiaCC OOOOIUeHHbiX ljlyHKUilil, BKlliO'IaiOIUHi! B ceog 

KaK 'laCTI!bie cnyqaa o6o6meHHbie <jlyHKilllll B npocTpaHCTBe S , a TaKx<e 11 <jlyHK!lllll Blllla 

(3) 11 (4) c HeKoTopoll rrocne!lOBaTen&HOCTbJO c •• PallH rrpocTOTbi Mbl 6y!leM paccMaTpll

aaTb TOllbKO OllHOMepHbli! cnyqat\, 3TO ynpoiUeHIIe onpaBilbiBaeTC51 T9M, 'ITO Upll CTpeM51IUIIX

C51 K 09CKOHe'IHOCTII SHeprHSIX IICTHHHbl9 8MUnHTYilbl p8CC9l1HIIll COBU8A810T C aCIIMUTOTII'i9CKII,.. 

Mil aMUIIIITYil8MH, SIBII5110IUIIMHCSI npeoopa30BBHIISIMH ¢>ypbe OOOO!U9HHb!X <jlyHKUIIli, 38BI!Cli!UIIX 

aT OllHOi! nepeMeHHOil/lO/. Bonae Taro, 113 aanoll<eHHhiX HBll<e paccyli<ABHHi! BHilHO, 'ITO 

000611leHII9 Ha p981IhHb!i! CIIy'iat\ <jlyHKUHJ! MHOriiX nepeMeHHbiX He npellCTBBnHeT npHHUIIUHBIIb

Hb!X TPYilHOCTel!. 

B § 2 Mbl UOK8li<9M, 'ITO OOOOIU9HHbl9 <jlyHKilllll BHUB (3) II (4) I!MBIOT CMbiCn TOnb-

KO TOr!la, KOT'IlS OCHOBHbl9 <jlyHKilHII oona!lBIOT onpeAeneHHbiMII 8HaiiHTII'i9CKIIMII CBOHCTBaMII, 

JlOKBli<9M 38T9M, '!TO B Cllny naKaJibHOCTII nonel! B J10K8nbHOll T90p1111 UOCII91l0BST91IbHOCTb Cri 

llOIIJKHa YUOBII9TBOpS!Tb ycnaBBIO ( 19), 3TO ycnoBIIe CblrpaeT BB>I<HYIO ponb Up II 113Y'i9HIIII 

aCHMUTOTH'IBCKaro noBell9HB51 aMnniiTYil pacce51HH51, B § 3 llBeTC51 onpeAeneHHe npocTpanCTBB 

OCHOBHbiX <jlyHKilllll KBK C'ieTHO-HOpMIIpOBBHHOro npoCTpBIICTBB, § 4 UOCB5111l89TCII YCTBHOBne-

111110 oomero BHna o6o611leHHhiX <jlyHKilHll B npocTpaucTae T • TaK KaK npocTpaHcTno T !!Bnsr-

4 

il 
0' 

eTcs noAnpacTpaHCTBOM npocTpaHCTBa S , TO HOBbiil Knacc o6o6meHHbiX <jlyHKWill aa T 

coAeplKBT o6o6meHHbie <jlyHKUIIII yMepeHuoro pacTa KaK 'I&CTHI>lll cnyqall, B 0 5 aayqaeTcs 

acaMnToTB'IBCKOe nose!leHae aMnnaTYil paccesrHIIH. Ha ycTaHoaneuuoro a·§ 4 o6mero BBAa 

0006IU911Hh!X <jlyHK!lBll B noKa/IbHOil T90piiB nonH CU91ly9T, 'ITO 8MUnBTYilb1 paCCaSU!Illl KBK 

<jlyHKilBII aT suepr1111 pacTyT a HX o6nacTB ananiiTII'IHOCTH Me!lneuuee nro6ol! nHuelluol! sKcno

ueHTbi, B § 5 T8Kll<e oocy>Kil&IOTCH cne!lCTaus nocneAnero yTaeplKABHIIH. 

§ 2, HeKOTOpbre caoilcTaa OCHOBHb!X cpYHKUHII 

.Unsl Taro, 'ITO!ibl CyiUeCTBOBBllll OOOOIU9HHhl9 <jlyHKiliiH Bllll& (3) BnB (4), OCHOBHbl9 

<jlyHKilHH AOn>KHbi oonaAaTb oupeAeneHHhiMH auanHTB'IaCKHMB caollc'raaMa. JlellcTBBTem.uo~ ecn 

A911CTBOB8Tb H8 6eCltOH9'1HO na<jJ<jJepeH!lllpyeMyiO B ''o OCHOBByiO <jlyBKilHIO </J.x) 0 TO ~01[8 

(3) ll89T 3B8'19HII9 

00 00 D 

f[l: c. Dn 8 (x -x
0
)] ¢(x) dx =l: b.D ¢(x0 ), b. =(-l)n cn, 

n=9 n=O 
(5) 

8 ~YHKilBIOB&n (4) ll89T 

f(l: cnDnf.(x)]¢(x)dx =f f(x) [I. 
n•O n=O 

bD DD ¢(x)].dX • (6) 

.llnH Taro 'iTOObl o6o6meHHble <jlyHKUHH ~3) II ( 4) BM9nll CMb!CU, pSIA B npasb!X 'i8C't!IX 

(5) H (6) 

AOn>KeH CXO!liiTbC!I, .llonyCTHM, 

I bn Dn ¢(x) 
naO 

'ITO xos<jJ<jJH!lBeHTbl pS!Ila (7) paanbl 
8D 

bn = nT 

Tor11a cxaAIIMOCTb aToro PHA& a TO'IKe x0 
03B8'18eT, 'ITO PHil 

I. (a - "'o ) n D n ¢ ( x o ) 

naO n ! 

(7) 

(8) 

a6conroTBO cxoAHTC!I a ttpyr!l I z -x
0

1 <8 K TeM caMbiM onpenenlleT :ronoMop<jlsyto a aTOt,<l 

Kpyre ~yHKUHIO, COBU81l8IOIUYIO C .f>(x) B TO'IKB x0 , llpH'i9M np0113BOAH8!1 ni06oro nap!1Jl-

KB STOll ronOMOp<jJBOII <jlyHltllHB B TO'iK9 Xa 
C05U81l89T C COOT5eTCTBYIOW9il npOB3BOilHOII 

¢(x) • B OOD19M CnY"!89 CXOAIIMOCTb PHil& ( 7) B TO'ilt9 xo 03HB'i89T 0 'iTO 

-Dtl· D 1 lim v· bn D cp (Xa) I •· -- , • > 0 • 
n..oo 1 +'f 

(9) 

, TO pS!Il (7) aoconJOTHO CXOilliTCH (npH3H8K Koma), a ecnH <•·0 , TO $TOT 

p!!ll Ma>KeT cxaAIITbC!I II III! pacxaAHTbCll. nosTOMY, ecna nocne.tr.oaaTen&aocTb "../ n! ! li I · D 

Ecn11 <>0 

UMeeT npenen 
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. limVn!lbnl•!imJn!lcnl•./5, 
n-- (10) 

TO OCHOBHble <jlyHKUHH cp JlOnJKHbl ynoaneTaOpSITb ycnoaHIO 

lim "y I Dn¢(Xg) I 
n 

1 
8( l+d • 

(11) 
n-•co 

R=~ =ll( ln l. r, 
T.e. pHil (8) HMeeT panHyC CXOJlHMOCTH 

TaKHM o6pa30M, pSIJl (7) CXOJlHTCSI a KBlKJlOII TO'IKB HeKOToporo HHTepaana a< X < b 
0 , 

eCJJH <jlyHKUHSI </>(x) B STOM i!HTepaane COBnanaeT CO 3Ha'leHHeM H9KOTOpOII <jlyRKUIIB, rono-

MOp<jJHOII B HeKOTOpOII o6naCTII, COJl9plK8Well BCe KpyrH C UeHTpaMH H8 STOM RHTBpaane H 

panHyCOM, paBHblM 4 , Otl'be)lHHeHHe BCeX OTKpb!TblX KpyroB C UeHTp8MH R8 nonyoCH 
+ -

x>O HnH x'S_O II PBllHYCOM s. 0603H8"1HM '1epe3 nlJ< H n8, , COOTB9TCTB9BBO, 

!lyCTb o6o6meHH8!1 <jlyHKUII!I ( 4) II MeeT HOCHTeneM nonyOCb X 2:}) HnH X :S, 0 , 118Up!IM9p, 

a HOCHTenb o6o6weHHOII <jlyHKUHH (3) COBU8!189T C n106oll TO'IKOII nonyOCH X ~0 anu x -s.o. 
Torna sTH o6o6meHHbie <jlyaxUHII HMeiOT CMbiCn, T.e. pSIJl (7) cxonHTCH npH acex cooTaeT-

+. -· 
CTBYIOWHX X , eCnR H TOnhKO eCnH cymeCTayeT ronOMOp<jJHBR a nlJ< Hl!W {}lJ< <jlyH~R 

C HeKOTOpOii f ~ 0 , COBU8Jl810W8R C cp(x) H8 COOTBeTCTayiOWell nonyocB, 

Tenepb paccMoTpHM cnencTBHR, abiTeKaiOwue H3 noxanbHbiX caollcTa o!5o6meHHbiX 

<jlyaxnHII a TeOpHH nonS!, Mbi nonlKHbl abi6paTb npocTpaHCTao ocHoaHbiX <jlyHKUBJ! Tax, 'IT0!5bl 

oRo 6bino npHronHbiM nna <jlopMynHpOBKH npHHuHna MBKponpH'IHHHOCTH, B paccMaTpuaaeMoM 

OllHOMepROM cny'lae npHHUHU MHKpOnpH"'HHROC'i"H npHaOJlHT K TOMy, 'ITO BMnnRTYJlbl paCC9HHHR 
ret •dT 

T ( p) HBn!IIOTcSI npeo6pasoaaHHl!MH <l>yphe 3ana3JlbiBBIOWHX F (x) unH onepelKaiOWI!X F ~x) 

o6o6weHHbiX <jlyHKUHII C HOCHTeneM H8 nonyOCH X :::0 HnB X :::,0 , COOTa9TCTB9RHO, 3TO 

03H8'18eT, 'IT~ ecnH cp(x) -OCROBRBSI <jlyHKllHR C HOCHTeneM HB nonyOCH X< 0 HnB X> 0 

COOTBGTCTBGHHO, TO 3R8'1eHHe <jlyHKUBOHBna 

CTp8HCTaa OCHOaHbiX <jlyHKUHII paBRO Hyn10: 

Fret 

( F '"\ ·¢ ) = 0 ecnH 

HnH F"dv aa aTOM aneMeaTe cp 

supp cf> = I xl x < 0 I , (12) 

npo-

adv 
(F ,¢)=0 ecnu supp cp a I X I X> 0 I (18) 

0'1GBHJlHO, 'ITO ycnoaHSI (12) B (13) HMeiOT CMb!Cn TOnbKO Torna, KOrna UpOCTp8HCTBO 

ocHOBHbiX <jlyHKuHII coneplKHT <jlyHKUHH, He TOlKnecTaeHRO paaHble HyniO H o6pawaiOmuecSJ 

Ill Hyllh Ha nonyocH X >_0 BliB X~ 0. ~ 3TH <jlyRKUHH He MOryT 6b!Tb ronoMOp<jJHbiMH a mo-

6011 OKpeCTHOCTH acel! aemecTaeHHOJ! OCR, 3necb yMeCTRO OTMeTBTb, 'ITO MBTeMSTH'IeCKOA 

nHTepaType R3BeCTRbl llpRMepbl o606lUeHRbiX <jlyHKUHII a npOCTPBHCTae SHanRTH'IeCKBX OCHO&-

Rb!X <jlyHKllRII, RanpRMep, a npocTp8HCTBe Z uenblX <jlyHKllRII SKCUOHeH!1H8nbHOrO THUS, 

6biCTpO y6biaBIOWJIX aa aemeCTaeHROI! OCH/S/, 0nRBKO, KSK Mbl aHJlenR, ORR He npRrOJlRb! nna 

npHM9HeHRSI K Ka&HTOaoA TeOpRR, 

6 

.i 
I 
! 

,,,,,· .. 
.,. .f 

PaCCMOTPHM nonpo6HO 38U831lbla810WHe <jlyHKllRH F rot CO CaOIICTaOM (12). Tax KBK 

HOCRTaneM F'"' RBnaeTCSI nonyOCb X ~ 0 

supp F'"' •·I x1 :x,? 0 I , (14) 

TO oHH !5ynyT coneplK&Th, uanpHMep, <jlyattuHH auna (3) RnH (4) c aexoTopoll nocnenoaaTen&-

HO.CTblO CD ynoaneTaopaiOwell ycnoaHIO (10) unR, a o6weM cny'lae, cnep.yiOWeMy ycnoau10 

lim ~n!lb 1:- Um~-8, 
D D..,_ u .. oo 

(115) 

+: 
ecnu ace OCHOaHble tyHKllBB ·ronOMop<jJBbl a fllJ (RO He o!5113aTen&HO R8 "'IT;t: ) C H9J!OTQ-

f . «5f 

.poll 8
1 

>;lJ • lleAcTBBTen&HO, Torna pSIJl (8) RM99T panayc CXOJlRMOCTB lJ, llpR acex x0 : 

apSIJl 

I. n I b 8 ( z - x0 ) 
(16) a-ll 

BM98T PSllJo/C CXOARMOCTR 1/lJ u cornacuo r.tyn&TBnnuxauRORHOII TeopeMe AnaMapa
1111 

pll.ll I. b
8 

0
8 cp (Xg )( z - Xg)D 

•• o (17) 

CXOJlRTCR a6coniOTHO npB acex x
0
>.0,lz-x

0
1<_.;.., B a '18CTJI<lCTII npB Z -x0•·l.TaKRM 

o6paaoM, a naaaoM cny'lae PS!ll (7) c.xonaTCR a!5coniOTRO npR acex x > 0 

<l>yRKURSI cp (X) a COOTHOWBHRR ( 12) o6pawaeTCR a ayn& llpR X~ 0 , Ho ecnR ORB 

ronoMopcllaa a o!5nacTR n8 , To oaa paaaa ayn10 u npa acei OTPBllaTellbRblx z , 601lh-
• 

WRX -lJ, • T.e. 

supp cf> •·I xI x ::;,-a,l ecnu supp cp •I xI ·x < 0 I (18) 

+: 

3TO 03B8'18eT, 'ITO 9CliB aCe OCHOaHbie <jlyRKUHB rOJIOMOpcpab! a fllJf c BeKOTOPbiM 8i>O 
••• 

TO Mbl HH'Iero B9 MOlKeM Clt838Tb 0 noKallhHbiX CaOIICTBBX o!5o6WeRRbiX <jlyH!tllRd' F a HH-

Tepaane -a, <x<O • HTaK, nna Toro, 'IT0!5bl ycnoaue (14) RMeno nottan&ablll CMbicn, npoc1Jlll1l

cTao ocaoaRbiX .pyattuull nonlKRO o6nan&Tb cnenyJOWBM caollcTaoM: npR mo6oM nonolKRTen&aoM 

'IHCne ll • KBK !5bl MBnO ORO BR 6btn0, cywecTayiOT OCROaHble <jlyRKUHB, He ronOMOpcjml>l'e 
+: 

B OKpecTROCTH fllJ< • l.faa'le roaopll, Up<lCT~!iRCTBO OCROBRbiX <jlyRKitRII ll~lKRO COJl9plK8Tb 

<PYHKUHH, Be ronOMOpcjmble a OKp9CTHOCTB !llJ
1 

• llnR TSKBX <jlyHKllBII pSIJl (7) MOlKBT cxo-

JlHTbCSI Ton&xo Torna, xorna npenen (15) paBeR ayniO 

lim {-;nbl • llm ~ ~ 0 • 
ft D 

( 19) 

·- ..... 
TuaM o6pa30M, R3 noxan&Boro xapaKTepa MHttponpH'IHHRhix uonell cnenyeT, 'ITO JUiacc 

o!5o6WeRHbiX cilYBXuBII a Ka8RTOaOII TeOpBR UOnB MOlK9T coneplK8Tb cilYHXllRB BRAS (8) R~ (4) 

Ton&KO a TOM CAY'!891 Korna ltOScjl4lH!lR9HTbl <'a ynoaneTaopSIIOT ycnoBHIO (19). B lta"le-

CTae OCHOallbiX <jlyRK!lBA Mbl 6yneM abi6Hp8Tb T8KH9 6eCKOH9'1HO AB¢.4lepellllHPY9Mb19 6b1CTP0 

y6biB8IOWRe <jlyHKllRH, 'IT061>I pHil (7) cxonldi!CII paaaoMepRo R 11ananca TSKlKB 6ectto&e"'RO 
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AH~¢epeHUHpyeMOA ~YHKUHeA, npnCTyUHM Tenepb K TO'IHOMY onpeueneHHID npOCTpaHCTSa 

OCHOBHbiX ~yHKUHII, J1H~eiiHbiMH ~YHKUHOHanaMH Ha KOTOpOM SlSJ1SliDTCSl 0606Ill9HHbl9 ~yHKUHH 

noKan&HoA TeopHH nons. 

§ 3, TononOI'Hil S npocTpaHCTSe OCHOSHblX ~YHKUHJ! 

PaccMoTpHM nocneuosaTen&H£CTH I bl = bl' b
2 

,.,;;:b .... ,:.: yuosneTsopSIIDillHe ycnosliiD ( 19), 

Cornacno npuanaKy Kowa PllAbl I n!lb. I cxousTCH. B uan&uellweM Mbl 6yueM uopMuposaTlp 
n=O 

sTu nocneuosaTen&HOCTH TaK, 'IT06b! 

I n! I b. I= l , 
n=O 

(20) 

UOCKOnbKY MHO*HT9nb HOpMHpOBKH He HI'paeT HHKaKOII ponu, 

0()o3H8'1HM '19p93 8 MH0*9CTBO, 9J19M9HT8MH KOTOpOI'O SlBJ1S!IDTCS! UOCJ19AOBaT9nbHQ

CTH {b)= b
1

, b
2

, ... ,b.,,,;:C YKB3aHHblMII CSOACTBBMH (19) II (20), nyCTb aauaHB Hey6biBaiDillaS! 

nocneAOB8T9J1bHOCTb Henpepb!BHblX ~YHKUHII 

1 $_ M 0( X ) < M 1 (X) ~ ... · ~ M k (X) ::': 

npu noMolllH aToll nocneuosaTen&HOCTH Mbl OIITleuenseM MHO*ecTso <Ilk WHKunA cp(x) cne

AYIDillHM o6paaoM: 6ecKoHe'IHO unljlljlepeuuupyeMaH wuxuuR c/>(x) C'IIITaeTCR UJIII·Haune*ameA 

MHO*ecTsy ~ , ecnu uns SToll ~yaxnuu pSIA (7) cxouuTCR pasnoMepuo a uaq,¢1epeauapy-

eM AO nOpS!AKB k , H BC9 np0113B9A'&J'HS! 
I . 

&\(x)D [Ib.D 0 cp(x)],,i$,k 
n=9 

npu scex nocneuosaTen&HbiX{ b ]EO B _ uenpepb!BHbi a orpaHH'IeHbi so seeM x -npocTpaacTse, 

3TO 03H8'189T, 'ITO AJ151 BCeX cp(x) E- ~ see Sblpa*9HHS1 

.., 
II cp II = sup I Mk (X) 0

1 
[ I b. D n cp (X) I ·I 

k i <k n=O 
( 21) 

{b]Es _ 

KOHe'IHbi, Oqeaauuo, 'ITO MHO*ecTso lf>k RBnseTCH nHHe!HbiM npocTpaHCTBOM, Benuquuy 

(21) MO*HO paccMaTpasaTb KaK HOPMY s..,npocTpaucTse <l>k , llellcTsHTen&Ho, ecnn II<Pil •. q 
TO H3 onpeueneHHSI (21) cneuyeT, 'ITO !. b D"cf>(x)=0 npH scex{b)EB H, B 'IBCTHOCTH, 

n-=0 n 

npu {b)={1,0,0,0 ... ,0,,,,) , T,e, H3 lfcpllk-=0 cneuyeT cpe0 , 0CT8J1"!Hble BKCHOMbl MO*-

HO nposepHTb 6ea Tpyua. Mbl nony'laeM, TBKHM o6paaoM, nopMaposannoe npocTpaHCTso <Ilk 

C HOp Moll, OnpeuenHeMOII COOTHOWeHH9M (21), 

llns TOI'O, 'IT06bi AOKa3aTb UOIIH<'TY npOCTpaiiCTSa <Ilk , paCCMOTpHM ljlyHAaM9HTan&-

nyiD nocneuosaTen&HOCTb ¢._ (x)€<l>k, , v =-1,2,3..;,, '• 11a onpeueneHHSI nopMbi cneuyeT, 'ITO sTa 

UOCJ19AOBaT9J1bHOCTb SMQCT9 CO BC9MH CBOHMH np0113BOAHbiMH paSHOMepHO CXOAHTCH, T.e, 
D 

see nocneuosaTenbHOCTII Deb <><l V-+oo CXOllllTCSl paS!IOMepHO OTIIOCHT9nbHO X II n • 
v 

8 

\ 
0 

;~ 

'i 

,f 
:1, 

'1\1 
-I 

,· !(1 

1\J! 

·I 

r,''A 
/1 ~~ 

B cany TeopeMbl o n;H¢¢lepenu11poaau1111 pasnoMepHo cxouSllllellcR nocnen()saTellb.IIOCTB ¢yaKullll 

npenellbHaH ljlyHKUHH. cP (x) TBK*9 !le<:KOHe'IHO AH¢l¢lepeHUBpyeMa, 8 npoB3SOnHble rf cp (x) 
. ~ ~ 

cxonsrrcR K d' ¢ (x) • PaccMOTpHM PS!U (7) nnR ¢ (x) • Mo*uo uoxaaaTb, 'ITO BTOT PS!U 
0 0 

paBHOMepHO CXOniiTCSl II 9I'O CyMMa S!SJ1S!eTCSl ljlyHKUIIei!, Henpepb!BHO AKijlljlepeHUBpyeMOi! 

no nopSIAKa k npu acex -<x<+ .., • 11ua'le rosops, ¢0(x)E ~ Bonae TOJ"t), aopMa 

11-4>0 Ilk Be npeBbllll&eT H¢11 u:k J v = 1,2 .... PacCMOTpiiM Tenepb nocneuoaaTeJibBOCTb 

r,/1
11 

•cp 
11 

-·cf>
0 

, 3Ta nocneuoaaTen&HOCTb ,PyuuaMeuTan&ua no nopMe 121), T,e., unR niD()oro 

CyllleCTBY9T TaKOe ~ , '1'1'0 llr/1 -·r/1 II<• 
v I' 

CH It nyniD B Ka*AOll TO'IKe, TO B npeuene 

rtpli 

!L->OO 

v ,,.> "o 

Mbl HM&eM 

Tax xax r/1,.( x) cTpeMu-r

llr/1)<•, T.e.llw)i"'llcf>11-¢011~1 
TeM CaMbiM AOK8NH8 CXOAHMOC~ cpv It 

M9BTan&HaS! UOCIIenOBaTe~OC~ </> E ci' 
v k 

¢0 no uopMe, TaxnM o6paaoM, BCmtaR ¢yuu.a

cxouiiTCR UO HOpMe K H9KOTOpOMy 9J19MeHTy 

<Po~ i~ , H M&l HM&eM: 

DeMMa 1. npoCTPAHCTBO <ll UOIIHO OTHOCHT9J1bHO HOpMbl II¢ II 
k . k 

PaccMOTpHM Tenepb npocTPaHcTso <I>= I! M l 
. k scex 6ecxoue~uo unq,¢lepeauupyeMblX 

,PyHKUHII, nnR KOTOpb!X PS!U (7) CXOnBTCSl paSHOMapHO H SIBJ1S!9TCS1 6eCKOH9'1HO nBijl¢epeHUB-
I X D 

pyeMoi! ¢yuxuuell, a Bee BblpalKeHHR Mk(x)D [!. b.D c/>(x) I· 
n..O 

i < k npu acex nenblx 

k- 0,1,2, ... 11 acex lble B uenpepb!SHbi u orpaHH'IeHbl BO seeM npocTpaHCTBe, 06oasa'IIIM 

'lapea <II k nononueuue If> no HOpMe 114>11~ • Ouo RBIISieTCR nonnpocTpaucTBOM npocTp·au-

CTBa \ 

HOCTB 

npoCTpaHC'l'BO of> acTb nepece'lesue scex npocTpaucTB 

ot>o) <1>,) ... ) <l>k) "' · 

c uey6biBaiOmeil- CHCTeMOil uopM II¢ ll0 ~11¢11 1 ::_ .. ,<~¢11k::,. 

<I> 

"' 
nocneuoaaTem.-

(22) 

KaK 11 e cny'lae npocTpaHcTsa K I M k l 

(22) COI'/IaCOBBHbl, II Mbl IIM99M: 

/5/ 
( CM, , CTp, 118) MO*HO nOKaaa'ljb, 'ITO HOpMbl 

lleMMa 2. TipocTpa.ucTso I !Mk l • <I> • n <Ilk RBnReTCR nonHbiM C'leTuo-uopMuposasHbiM 

npOCTpaHCTSOM, 

Tem~p& Mbi uaxnanblsaeM ua Mk cnenYJOillee ycnoBue ( N) : · nns niD6oro k MO:K-

H<l HBiiTII '1'8KOO f ' k , 'ITO 01'110W9HH9: 

'\. (x) 
--- • mkf (X I (23) 
r.y<xl 

CTpeMHTCH It uymo npu x .. +,.. 11 tmii:II&TCSI cyMMBpy&Moll ¢yuxu11ell OT x • Torua xaK 

-· l 151 l u a cn~ae npocTpaHCTBa K l Mk , nnSI npocTPasc1'sa II M k uapSIAy c cucTeMol! 

HOpM (2I) MOlKHO BBecTB T8KlK9 upyrYJO CIICT9MY HOpM, SKSHSaneHTHYID CHCTeMe (21) B 

onpenenSiaMYJO cneuyiOillBM o6pasoM: 

11¢11:· aup 
t$_k 

{b]Es 

r' Mk (x ) I 0 1 !. bn o" ¢ (X ) I .d X • ..... (24) 
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J10KB>K9M 9KBHB8ll9BTHOC'l'lo CHCT9M HOpM (21) H (24) B cny'l89 , KOI"AB '\(X) YAOBll9T-

BOpS!IOT ycnoauto ( N) • • JlnH nro6ol! aaABHHoli nocneAoBaTem.soCTH I b I~ B Mhl HMeeM 

(cM.'
51

, CTp, 140) 

I n I n 
Sup r ,Mk ( x) I 0 I. bD D<l>(x)l il X ~ Ak Sup. Mr (X) I D I. bD D </J(x) I • f> k ~25) l'£.k D 1'£.€ D 

I D n 
(26) Sup "\ (x) I 0 I. b D <P<xll < 1\ Sup f ~· 1 (x) I t1 I. b D </J(x)l ilx. 

X D n .,.. D 

I ;S k 1'£.k+l 

nepeXOAH B sepaaesCTBBX (25) e (26) :s: aepXHBM rpassM Ans I b }GB , Mbl llOllyqJIM 

IP/>11=·::. Ak II<Ptl[• · bk , II<P Ilk :ssk lli!>IV+:i. (27) 

Ta:s:KM o6paaoM Aouaasa 

fleMM§ 3. B npocTp&BCTBe 'llel! MJ CBCT9Mbl BOpM (21) B (24) 9:S:BBB8ll9HTHbl, 

ecnu Mk (x) YAOBlleTBOpSUOT ycnoBBto ( N) 

npe~Ae '19M llpRCTyllBTio K B3y'I9HHto.CTpY:S:TfPH o6o6meHHhiX ~ys:s:~A B paCCM8TpHBa

eMOM npocTpaHCTBe OCHOBHhiX WHJtnBA, pacCMOTpBM 6onee llOJlpo!Suo caoAcTaa MHo~ecTaa 

B nocneAOBBT91Il>BOCTell I bl • YAO~eTBOpBtomBX ycnOBBBM (19) B (20). nnu YA06CTB8 

aMeCTo B paccMoTpBM MHo~eCTBO D , aneMeHTSMB ttoTOporo SIBnlttoTCB nocneAOBBTem.-

aocTa I dl· d
1

, •
2

, •• ;,·.in ,.-., I"Ae 

11sa'l:e roaopu, ldl ED ecnu 

d •·nl b 
D D 

u;;;-{ld I ;.o 
D 

D .. OO 

H 

I. I d I;. 1 
n..O n 

• a b - qneHbl B nOCll9AOB8T91IbHOCTBX lb!". 

(28) 

(29) 

noc:s:om.:s:y pBAhl (29) CXOABTCB, TO D 

CTp8l!CTB9 f I llOCll9JlOB8T91IbHOCTell 

HBllB9TCB MH0~9CTBOM B HOpMHp0B8BHOM npo-

1e1-e1 • ea- •• ,: e D •• , C BOpMOJI 

11eno.I. ~'J· (30) 
n•O 

Qqesunso, "'TO Me~y aneMe&TaMB MBo~eCTB B B D cymecTByeT eaaaMBO OABo-

3H8'1BOfl COOTB9TCTBB81 T,e. 9TH MH0~9CTB8 8:S:SIIBBll9BThl, H BM9CTO MHO~&CTBB B MOlK-

HO paCCM8TpBB8Th D 

no:s:a~eM npe~e acero, 'ITO Mao~ecTBo D aaMJtHyTo. nyC'I'II ld 
11

1, ·11•·1,2,3 •• ;· 

llOCll9AOBBT91IbHOCTio 9ll9M9HTOB D , CXOABmBSICH no HOpMe (30) :S: H91tOTOpOMY 9ll9M9HTY 

ld"}E f 1 • TOI"A8 lcJ"' T8JtJKe YAOBll9TBOpHeT ycnoBBto (28), T,e, ld"}E D • JleliCTBB-

T9llhHO, nycTh 9TO ycnOBB9 Be BhlliQnHB9TCB1 T,e, Mhl HM99M Allll H9KOTOpOI"O 

10 

•l 
0 

\ 

TorAa cymecTayeT Ta:s:aH nocneAOBSTem.aocT& d~ B Ta:s:oe 'IHcno N 1 p>:Oumvld:l>p. 

'ITO I d" I >pDf .. , II I 
npu n 1 >N 1 • Tax KaJt JlllH (d ) B&monsueTCH ycnoaHe (28), TO nnu 

nto6oro 71 > 0 1 :s:a:s: 6&1 Mano ORO RB 6&mol cymecTayeT Tattoe qucno N2 1 'ITO I il: 1 < 71" 

npu n >. N2 • nono~BM N =max I N1 , N 2 }. TorAa Mhl HMeeM: 

N 
. II N 'f/ 

I. 1 .d0 -·d I > P - --
n-=N n n 1 - 7] 

AllH BC9X V (81) 

C Apyroll CTopoRb1 1 Ta:s: :s:ax I d
11 

I CTpeMBTCB K I d0 I no HopMe (30). TO AliB mo6oro 

£> 0 
1 

K8K tlhl M8ll0 ORO HH 6hlll01 cymeCTByeT T8Jt09 'IBCllO V 
0 

, 'ITO 

\ld0 -·cfii,.I. ld
0

-d
11 l<t 

n n 
npB v >:11

0 
• (32) 

n•O 

npoTHBOp9'1R9 M9~AY (31) B (32) AOK83b!B89T llpHB8Ali9~HOCTh lcf'} It D 1 T,e, MHOlK· 

CTBO D 38MKHYTO. 

AsallOI"B'IHO B3 CBOliCTB (28) Cll9AY9T JtOMilBitTBOCTh MHOJK9CTB8 

a cuny aToro ycnoBHH AilH mo6oro aneMeaTa IdlED H nto6oro t>O 

D • JlellcTBBTelibH01 

cymecTayeT Td-

t. n 
KOe Nt , '!:TO ldni<(T} llPH n>N 1 B noaTOMY Mhl BMeeM aepaaeacTBO 

I. 
n=· Nt' 

N 

(_!_) 
I d.l< _2 __ <t , . 

1 - •/2 
(38) 

'ITO HBllB9TCH 

}I(QCTBS B 
I e, 

H906XOJlHMhiM H ClOCTBTO'IRhiM ycnOBH9M KOMil81tTHOCTH OI"p8KH'ISHHOl'O MJIQ

(cM.'121 1 CTp, 295), 

) 

§ 4. CTpyltTypa otio6meH!IhiX WHKilHll B sx npeo6paaoaaaeA cllyp&e 

nepeliAeM Tenep& It ycTaaoaneasto o6mero BRAS nsael!ahlx ~ax~osanoa B c~eTBo

uopMapoaaaaoM npocTpaHCTBe <I> C·Il Mk I c 9KBHBaneHTHhiMH CBCTeMBMB HOpM (21) H (24). nn 

onpeAeneaaocTB Mhl 6yAeM B&I6spaTh cucTeMY sopM II <P Ilk· , oopeAenseMhiX ~opMynoA (24 

npoCTpSHCTBO <l> S!Bll519TCSI nepeceqeHBQM BC9X <l>k 

•!> =n<l>k , 
k , 

I"Ae l{lk DOny'IBeTCSI nyTeM IIOilOllBQHBR npOCTp8RCTB8 <I> no aopMe llit>llk nosTOMY 

Mhl ll.llliJleM csaqana o6mult BRA nssellllhiX wsxnsoaanoa a '\ , TaJt xax <l>k lil8liH9' 

cu llOJlllpocTpaacTBOM nonsoro aopMsposaaaoro npoc-rpaacTaa 4i~ c RopMolt H¢11~· 
cornacao TeopeMe Xaaa-Basaxa o npoAonJKeHBB nuaeltllhlX ~ysxnsosanoa ace neseltBhle 

I 8 

~Jt~OH8n,hlll <l>k llpO,IlOlllKHMhl RB BC9 npOCTpBHCTBO <l>k , TO A0CT8TO'iHO yCTaJIOBR'I 

o6ml!lt ·BRA nBB:eltBhllt WHI:IIBOHaliOB B ~k 

11 



HanoMHHM, 'ITO HOpMHpOBSHHoe npocTpaHCTBO ~k COCTOHT H3 TSKHX ~QCKOHe~HO 

LlH<!J<PepeHUHpyeMbiX .cPYHK!lRll cp(x) , ~TO BCe OOOTBeTCTByJOWHe cPYHK!lHB cp{bl (x) 

aellSIQMble <jlopMyllOii 

, onpe-
1 
I] 

npH acex lbl E B 

</>.I l(x) =I bnDn cf>(x), 
b n=.O 

(34) 

Henpepb!BHO AR<jlcjlepeH!lHPY9Mbl AO nOpS!AKS k , R BCe HHTer'p81lbl 

11</>11:-= Sup· 
I!Sk, {blEB 

I 
{:14k (x) 1.0 '~'hi (x)l dx 

Or'pSHH~eHbl, 0603H8'1RM 'lepe3 ~k HOpMRPPBSHBOQ npOCTpSHCTBO BCQX TSKRX <jlyHKURll 

1/J (x) , Henpepb!BHO AR<jl<jlepeH!lRPY8MblX AO nopSIAKS k , AilS! KOTOpbiX Or'p8HR'IQH8 BQIUI'IHHS 

lli/111;· =Sup 
l:::.k 

(~ <x> I 0
1 

ifr<x> I dx • 

Ee Mbi 6yAeM C'IHTS'I'b HOpMoll B · ~k • ConocTSBRM KSlKAOil <jlyBK!lRR cf>(x) E ~~ 
COBOKYIIHOCTh cjJyHK!lBil 

ch. J (x) =I. bn Dn </> (x), 
'lb n>o 

{b IE B. 

(35) 

CornacHo onpeAeneHBJO <Ilk , KSlKASSI ojJyHK!lRSI </tbl (x) np&Hap.nelKRT npocTpaBCTBY qrk • 
{b) 

"k noaTOMY COBOKYUHOCTb BCeX cf>{b) , {b)E B SIBilSIQTCSI SlleMeHTOM npS!MOll CYMMbl{ U 
{b) bleB 

uecqeTHoro '!ROllS npocTpaBCTB 'I{ • l13 cf>tbl =0 AnSI ecex I bl"" B cneAyeT, 'ITO 

cf:J._x) e 0 • Mbr nollY'IRM, TaKRM o6pa;30M, B38RMBO OAH03H8'1HOe oTo6palKeHRe 

</>(x) .. I ~bl (x), {blEB I 

- -'bl 
tl>k B U 'l"k • Mb! onpeAellSIBM BOpMy El U 

{b)EB lbif'J! 
Tor)la OTO~pSlKQHBe (81;)) coxpSHHeT BOpMy, R npOCTpSBCTBO \ 

{b) 

npOCTpSHCT!Wi 

Tb!M noAnpOCTpSBCTBOM npOCTp8HCTB8 U 1f'k 
{bleB 

IJI{b) 
k KSK Sup 

{b)EB 

(36) 

llw 11'~
tbl k 

MOlKHO C'IRTSTb 38MKBY-

Kax R3B8CTHO, BCBKRA llHBeliHb!A o!JYHKilBOBan B 'l'k 
/5/ 

npeACTSBRM B BRAe (Ct:'f• , 

CTp, 142) 
k I 

(f,I/J) =I f Mk(x) cy (x) D t/J(x) dx, 
I= I (37) 

r'Ae u· (x) - OI'p8,11R'IeHHbl8 H3MepBMb18 <jlyHK!lRR OT X , no9TOMY llRBBiiHble cPYHKJUIOHSilbl 
1
lbl 

18' U 'i'k BMeJOT 06IUBil BBA: 
{b)EB 

k 

(f,lcf>t I I) • I {,dx 
b I= 1 

B 

I 
u1 [ x. d{b)] • Mk (x) D cp{bl (x) • (38) r 

3aeC& 1!0 OTHOIUeHRIO K nepeMeHHOA {b) Uj (x, d{b)] • &C'I'b 86¢0il!OTHO S!lARTHBHble cPYBKilRR 

MHOlKeCTBS B , 8 no OTBOWeBHIO K nepeMeBHOA X OHB S!BilSIIOTCSI OI'pSHH'IeBBbiMR 113M&-

PBMblMH <jlyHK!lRHMR OT X , R HHTerpan no MBOlK8CTBy B B (38) eCTb BHTerpan ne6era-

CTHili,Teca, Ta~~; ~~;a~~; cornacao TeopeMe XaHa-Baaaxa BCRKHA nsaell!lb!A ojJyHGHOBan B •k 

12 

lbl 
MOlKHO pacnpocTpSHRT& Ha ace npocTpaHcTeo

1 
U 'IJ. c coxpaueaHeM uopMbt, TO BbrpalKe-

b)l<e -• 
HHe (38) TSB;lKe onpe)le/lS!eT 06IUHA BH!l llHBeliHbiX ojJyHKUHOHSJIOB B <f>k 

0603H8'1HM 'lepe3 tl>'. H 4>:- npOCTp8HCTB8, COI!pS!lKQHHbiQ K tl> H tl>k, nocxom,~~;y 

npOCTpSHCTBO tl>' eCTb O~'beAHHeHHe paCWHpSIIOIUeliCSI nocJieAOBSTeJibHOCTH 

~;-c 4>;-c ... c~;- c .... 
CO BCe ~Oilee C/18~b!MH HOpMSMH, TO O~IUHil BHA llHHeAHbiX <jlyHKUHOHS/lOB H3 

38)l8eTCB BblpSlKeHH&M (38) C HeKOTOpbiM Ue/lb!M 'IHC/IOM k 

k 

( F, c? ) = I { dx 
1=1 

I 
f.') [x,dlbl)l.!k (x) D ~b) (x) 
B 

~·- TSK>Ke 

(39) 

Tenep& Mbl paccMOTpHM 6onee noApo6ao CTpyxTypy o6o6meHHbiX ojJyaxnHA e npocTpau-

cTee I{ Mk I • Mbr 6yAeM pacc,MaTpHBSTb qacTHblll, ao BSlKHbill cny~all, KOI'AS Mk ( x) 

S!BliHIOTC!l H9Upepb!BHblMH <jlyHGHSIMH CTeUeHHOr'O pOCTS, HSnpHMep, 

k 
Mk (X) = 0+ I X I ) . 

B 9TOM cny~ae npocTpaHCTBO K I M k I HS3biBSeTCSI npocTpaHCTBOM S AHanoraqao npo-

CTpaaCTBO II M k I c TSKHMR <jlyHKilHSIMH 

B (39) Hy>KHOe '!ROllO HHTerpHpOBSHHblil. 

Mk ( x) Mbl o603H8~HM qepe3 T • npoH3BOASI 

no ~SCTSIM, Mbl MO>KeM CBeCTH 9TO BbipalKeHHe 

K BH!ly: 

( F, cf>) T=f 
B 

k 
{. dx D fl [ x, d {b)] </>{b) (x) , , 

(40) 

r'!le 0( X, {bl] SIB/lSIQTCli HenpepbiBHOii <jlyHKUHeil CTeneHHOI'O pOCTS OT nepeMeHHOil X R 
I 

a6conJOTHo SALlRTHBHoll ojJyHKUHell MHO>KecTea B • 1'aK KSK AilS! ItSlK!lOr'O noAMHOlKeCTBa B C:B t . 
1IpOH3BOLlHbiQ Dk {} (X. B'] • eCTb o6o6meHHbie <jlyHKUHH B npOCTpSHCTBQ S ; TO (40) MOll<-

HO 381!HC8Tb B BH)le: 

( F. cf>) T = r. dx [ r f ( X, d I b I ) ~ b I ( X) l ' 
B 

(41) 

! F,cf>) =f ( f[dlbl]., cf>{bl), 
T S 

B (42) 

r')le f [dlbl ]. SIBIISIQTCSI ojJyHB;!lReil MHOlKQCTB B H O)lHOBpeMeHHO /lHHei!HbiM <jlyHKUHOHSilOM 

B ITpOCTpSHCTBe S 

PaccMoTpHM, HaKoHeu, npeo6pa3oBaHHSI <l>yp&e o6o6meHHhiX <jlyHKUHII B npocTpaHCTBe T 

06o3HS'IHM ~epea ¢;'(p) , fbi (p) , F(p) 

(oCHOBHbiX H o6o6IUeHHb!X) cp(x) • cp{bl (x) 

cornacHo onpeAeneHHJO, Mbi HMeeM 

H {[p,d{b]], rrpeo6pa30B8HHSI ¢ypbe·~yHKUHII' 

, F(x) H f(x, d{ bl) , cooTBeTCTBeHHO. TorAa 
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t (p) =( l(p) ; (p),' 
(bl lb (43) 

rne B czny ycn09BR (19) ~BXUBB 

(-ip) b 
b 'lbl (p) = I 

n=O 
(44) 

BBnBeTCB nenol! ~IUisel! Be BhiW&, 'I&M nepsoro nopll.llxa a: MBBB:Mam.soro Tuna. 
1~onsepra• 

cooTHowease ( 42) npeo6paaosan10 'CI>ypbe, Mbl BM<a&M: 

<i.$ > .. - f < i[dlbll, ; lbl) 
T 8 B 

(45) 

- f d[dlbll ·• 'lbl (p) ¢" >8 
B 

TeM caMhiM 11.~~ noJtaaaaa. 

TeopeMa. npeo1Sp830B8BHR Cl>yp&e o6o6weBBbllt ~BXIUIA B !IpOc'l'p8BcTBe T B.M&IOT 

ssu: 

F < P > = f, 't b I <P > n p, d lb I I , , (46) 
B 

rne (hi - nenaH ~IIJtiiBH se Bhlwe, 'I&M nepBoro nopll.lle a: MHBHMam.soro nna,. onpeAe-
- , , I 

liH&MSH cpopMylloll ( 44), a f ( p, B· ] All !I lt8lKA01'.0 DOAMBOlK8CTB8 B C B li&IISI~ 

OR o6o6messol! cpysa:.nsell a npocTpaacTse S =·SP 

§ 5, ACIIM!lTO'l'H'QCKOQ 1XO'!Mm!9! IDiml;II!y,Q;J;I p~emQQI 

Mbl IIOCTPOBllJil ltii8CC: o6ofSmeRR!Wt ~IUIHI! 
1
t5onee 11111poal!, '<eM .Jtii8CC ofSofSmeBBhlX 

~Hit!UII! yMepeauoro pOCTa, B !IpBrOABWll AliSI <jJopMyliBpOBitB !IpHBIUII18 MJlll;p~OnB'18Citll 

a noa:.am.aol! ltsaB'l'OBOA TeopBB nons, Mhl nouaan:a:, 'ITo a CJUIY liOltan:&BOCTII uonell eTII 

oiSo!SmeRBhle ~BX:UBH AOlllKIIbl oiSnanan. O!Ip&A&lletiBOA C:TPYJtTYPOII, Osa: HBnSIIOTCSI III!Bell-

HblMB ~IIJt!UIOR8ll8MH B !IpQCTpSHCTB& T B BN&IOT ofSmall BB.A, O!Ipe~enH&Mhlll cpopMyn&MB 

( 42) 11}111 ( 46). Ha &Tore npeAC:Taaneul! BHT&II:a!D!' aecn>Ma NlKIIhl& cneAOTBJISI, 

KaK !Shlno YJt&Nao, s pac:cM&TPBBaeMON OABOMepROM cny'lae aMnliB:TyAa pac:ceSUIJis 

BBliB&TCSI npeofSpalBOB8Rli&M Cl>yp&e, RS!IpBMep, R&II:OTOPOll 3all83AhlB810w&ll ofSo6meBROll 

~Rlt:UBH F'"' (x) C BOCHTGlleM B8 nonyOCll; ll >. 0 

( F ret ¢ ) =·0 
' T 

&c:liB aupp ¢ • I x I :x < 0 I • (47) 

KaK H B Cny'lae ofSofSmeHHbiX ~Hltlll!llt JM&peBHoro pOCT8 0 B3 npHmllllla MHltpO!IpB'IHBHOCTII 

cneny&T, 'ITO npeoiSpaaoaaaae Cl>yp&e F ••• (p) 

llliOCKOCTB ~RXUBll, 
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HBlliHITCR ronoMopcpB&lM B sepxsell nony-

., 
IJ 

nyCTb )tOMnll&KCBSSI nepeM&HBSH P CTpeMHTCSI K 6&CKOBe'IHOCTH no B&ltOTOpOMy 

uanpasneHBIO a aepxsel! rronynnocxocTB. TorAa, a cany ycno~as (19) nps AOCTaT~'IBP 

6om.wax I PI tlpl 
I (hi (p) I< B (lbll~e 

AliR n106oro t>'O , lt8K 6hl M&liO OHO HH 6blll0, Aaanoraqso, H3 ycnosaa (19) Cll&AY&'l' 

'ITO npa p .. oo B sepxael! nonysnocxoCTB 

I Fret ( p) I •1.;1 < c e , 

T,e. Fret (p) paCT&T M&)lll&HHee SKCIIOH&BTbl, 8TO 38Klli0'16HB& T8ltlK6 Cllp8B&AliBBO B, pea 

HOM cnyqae, KOrna 8MilliBTyll8 paCC&HHHH BBliB&TCSI npeofSpa30B8HB&M Cl>yp&e MBTPH'IHOl'O 

M&BTa H&KOTOpOI! 38na3)lbiBBIOW&I! cpyHKAHB OT 'I&Tblp&XM&pHOrO B&KTOpa 

qt +4.2 '--x ret • 
T(s,t)=f,e 2- <p 2 l F (x) lp

1
>d x 

(f 

TaKBM o6pa30M, aMnliHTYJla paccesHHSI 

liHB&llaol! SKCIIOH&BThl 

T ( s,t) pacTeT npH Is 1.:. .. Menneasee n106oA 

• I sl I T ( s,t ) I · < C e 
(f 

EcliB aMnliHTYna pacceBHBSI IIOliBHOMBan&Ho orpaaaqesa sa semecTsessol! oca, TO s 

cBny ycnoBHSI (51) B T&Op&Mbl Cl>parM&Ba-JlHHJl&llflcpa/l
1 

/ OH8 noliHHOMBan&BO orp8BH'I&HI 

/13-16/ . I 
H B KOMnlleltCBOII nliOCJtOCTH K MOJKHO BanHCBTb AKCnepcHOHHhl& COOTB.OW&BRB C JtC 

HhiM 'IKCliOM Bhl'IHTaaull, Y'IHT&tsaa nepea:.pecT&yiO CBMMeTpBIO aMnnHTYil nepeKpecTHhllt IIJl 

ueccos, Mhl aaltliJO'IaeM, 'ITO rroliBBOMBan&Haa orpaaaqeBROCTb ceqeaHII HBnH&'Ji!B AOCT8TO• 

ycnOBH&M JlliB Toro, 'IT06bl aMnliHTYJlbl pacceBHHB YllOBll&TBOPSiliB JlHCII&pCHOBBblM COOTBOm 

HHliM C KOH&'IHblM 'IHCliOM Bbl'IHTSHHII, B STOM Cnyqae H3 BHBliHTH'I&CltH~ CBOllcTB 8MniXHT 
1' 

, paCC&liHBll BhlT&KBIOT BCHMIITOTH'I9CKH9 paeeHCTB!l IIOliHbiX Ce'I&HHll B38HMO)l&I!CTBHSI '180'1'11 

/17/ 
II 8HTH'IBCTH)l , 8CHMIITOTH'I6CKH6 p8B&HCTB8 JlBcpcpepaBUHSllbHhlX C&'I&HBII llepeltpecTBHX 

/13-16,18-22/ 
IIPOII&CCOB p8CC6liHBB H pOlKJl&HBB 'IBCTHU0 BCHMnTOTH'IeCKH& COOTHOWeBHB 

. /20,23,24/ 
M&lKAY nonapH38UHOHHblMH scp<jleKTSMH , CpasHeHBe 9TBX COOTHtlW&BHil C OnbiTOM, 

T811:BM Otlp830M , II03BOliSI&T llposepHTb OCHOBHbl& cpH3B'16CKB6 llpHHJlHIIbl liOKBllbHO ll TeOJI 

nOliB, H B nepsy10 O'lep&Jlb !IpHHUHII MHKpOIIpH'IHHHOCTH, 

Ha OCHOBe 8H8liHTH'I6CKHX CBOilCTB 8MnliHTYAbl paCC&BHHB IIO nepenaqe HMnyn&Ca,. YC 
/25/ . 

BHB YHHT8pHOCTH H nonBHOMBBllbHOI! orpaHH'I&HBOCTB no 9HeprHH, Cl>pyaccapT , fpHK6&) 

/26/ /27,28/ . 
B nay • KHBOWHTa, noe<P<Pan B MapTSB nony'IHnH sepxaae orpaHB'I&HBB Ha pOC1 

C&'I&HHil, KOrna 9HaprHSI CTp&MHTCB K 6&CKOH&'IBOCTH, npH nOMOWH M&TO)l8, HCnOIIb30Ball 

B 9THX pa60TaX, MOlKBO A0KB38Tb 0 'ITO &CliH YCliOBB& (51) BblnOliHB&TCa JlliH BC&X B 

naCTH 8H8liBTBqHOCTH no STOlt nepeMeHHOI! B npH s -+ oo BJlOllb IIOliOlKBT&IIbBOll OCR, TO 

nomiHOMHSllbHO orpBHB'I&Ha npa BCeX cpH3H'IeCKHX 3B8'16HHSIX rtep&Jl8'1H HMnyn&ca t -, 'IT 
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(43) 

(44) 

am.aoro TBna. nollBiiiPI"8R 

(45) 

CTp8HCTB8 T BM8IOT 

(46) 

Mam.noro THna, onpeAe-

' I B C B ' IIBllll~ 

M .xnacc ol5o6meanhlx 

na MB~OCionaqecxx 

8llbHOCTH non:ell 8TH 

• Oaa SIBJIBIOTCll ;uaell-

enenSiaMhlll «PopMynaMB 

cnellCTs:a:.s. 

MnnaTyAa pacceSIHHSI 

tomell o6o6meanoll 

(47) 

ll8 MHKponpnqaBHOCTB 

blM: B sepxnell nony-

nycTb ~0Mlln8KCH8SI nep8M8HH8SI P CTp8MHTCH K 6eCKOHeqaocTB 110 H8KOTOpOMY 

aanpasneBHIO B sepxaell nonynnocKOCTH. Torna, B cany 

6ollbwax I P I 'I 

•!PI 
I ~b) (p) I< B (lbll~e 

yCnOBHll (19) npH AOCT8T~qap 

(48) 

nnSI mo6oro < > 0 , ltaK 6bt Mano oao HH 6blno. Aaanoraqao, as ycnoBHSI (19) cnenyeT, 

qTo npa p-+ oo B Bepxaell liO~HnOCKOCTH 
~ I 

I F ret ( p) I < C e 
<I pi 

(49) 

T.e. ; •• , (p) pacTeT Menneaaee sKcnoHeHTbi. 3To 3aKntoqeaae TaKll<e cnpasennnso B , peanb-

HOM cnyqae, xorna aMnnaTyna pacceSIHHH ssnaeTcs npeo6paC~os'aaaeM 4lypbe MaTpHqaoro ana

MenTa HeKOTOpOi! sana3AblB8101ll8i! <jlyHKllHH OT qeTblp6XMepHOI"O BeKTOpa 

f ql +1:12 X 

T(s,t)~f,e ~ 
ret 4. 

<p 2 l F (x)lp
1
>dx. (50) 

TaKHM o6pa30M, aMnnaTyna pacceaaaa 

nanellooll axcnoaeHThl 

T ( s,t) pacTeT npn Is 1->oo Menneaoee nto6oll 

•I s! I T ( s,t ) I · < C e 
(51) 

Ecnn 8MnnHTYil8 pacceHI!HH nOnBBOMH8nbHO orpaaaqeoa H8 B61ll6CTB8BBOil OCB, TO B 

/11/ 
cuny ycnoBHSI (51) a TeopeMbi 4lparMena-Jlaonenllljla ona uonaaoMaanbBO orpaHHqeaa 

/13-16/ 
H B KOMnneKCHOII nnOCKOCTB H MOlKHO B8liBC8Tb llHCnepCHOHBbl8 COOTH01ll8HHSI C KOBQq-

HblM qaCnOM BblqHT8HBII. ;y'qaTbiB8SI nepexpecTHYIO CHMMeTpBto aMnnHTyll nepeKp8CTHbiX npo

neCCOB, Mbl 38KntoqaeM, qTO IIOnBHOMH&nbHBSI orpaaBqeBBOCTb Ceqeaall SIBnH8'Ji'SI llOCT8TOqBbiM 

yCnOBH8M Jln!l TOI"O, qTof5bl 8MnnHTYilbl paCC6SIBHSI YAOBneTBOpBnl! lli!CnepCHOBHbiM COOTHOille

HHSIM c xoaeqabJM qacnoM B&IqHTaaall. B &TOM cnyqae H3 aaanaTaqecxax csollcTB aMnnBTYil 

,paCC8SIBBSI BblT8K810T aCHMIITOTHqecKBe paBeHCTBe IIOnBhlX ceqeaai! B38HM0Jl8IICTBHSI qaCTHll 

/171 
H 8HTHq8CTHll , 8CHMIITOTBqecKH8 paB8HCTB8 JlH<jlljlepaHUH8nbBblX ceqeHBII nepexpecTBhlX 

/13-16,18-22/ 
I1p01l8CCOB pacCeSIHBSI H p0li<A8HHSI qaCTBll, 8CHMIITOTBqecKH8 COOTHOW8BBSI 

/20,23,24/ 
MGll<llY IIOnSipH38llHOHHbiMH aljlljleKT8MH • CpaBHeHBe STHX COOTHflW6HBJI C OllhlTOM, 

T8KHM o6paaoM , noasonaeT nposepBTb ocaoBHbie ljlasaqecxae npaananbi noxanbHO a Teopaa 

non!l, H B nepsyto oqepellb npHHUHn MBKpOllpHqHHHOCTH. 

Ha OCHOB& aaanHTBqecKBX CBOIICTB 8MnnHTYilbi pacCeSIHHSI no nepenaqe HMnyllbCa, ycno
/25/ . 

BHH yaaTapaoCTB a nonHHOMHam.aoll orpaanqeaaocTn no aaeprna, 4>pyaccapT , fpaa6epr 

/26/ /27,28/ 
H noy • KHHOillHTa, noeljlljlen B MapTSH nonyqana Bepxaae orpaaaqeaaa aa poeT 

ceqeaaJI, KOI"Il8 aaapi"BII CTp&MBTCSI K 6ecKOH9q&OCTH. npa ROMOillH MGT0Jl8, BCnOllb30BaHHOI"O 

B STHX pa60TaX, MOlKHO ll0K838Tb, qTO ecnB ycnOBHG (51) BhlROnHH6TCh JlnH BCeX B o«S-

naCTH aBanBTB-iHOCTH no STOll RepeMeBHOJI H ltpH S-+ oo BllOnb nonOlKHT6llbBOII OCR, TO T(s,t) 

nonHBOMHam.ao orpaHHqeaa npa scex fjlH3BqecKax aoaqeaaax nepenaqa &Mnyllbca t qTo 
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s!Bn>JeTC>J nocTaTO'<HbiM ycnoa11eM nn>~ Toro, 'IT06bi aMnniiTyna T(s,t) np11 ljm311'1ecKHX 

ynocToaepgna nHcnepciiOHHOMY cooTaoweHHlO c KOBe'<HbiM <mcnoM Bbi'IIITBIIHll. TaK KaK ycno-

8119 (51) Upll 31!8'19HIISIX t B o6naCTH 8H8niiTII'IHOCTH II S-+~ Jl9liCTBIITenbi!O IIM99T 

M9CTO, TO cyweCTBOB8HII9 JliiCU9pCIIOHHhlX COOTHOW9HIIll np11 <jJII311'19CKIIX 3H8~9HIISIX >!Bn>JeT-

CSI cnencTalleM ocHOBIIbiX ¢11311'1eCKIIX npHHUHUOB I -IV Teopllll nong, 

\ 
B aaKnro'<eBIIe aaTop Bbipa>KaeT rny6oKyro 6naronapHOCTb H.H.EorOJiro6oay, B.C,Bna-
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