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Bo MHornx CI'!TJ1Bl1lll!X lJ1li'!XOAI'lTC!l: I!MSTl> JJ,eJio c JIHTerpJ<poBaH!I­

eM IIO IIOBe}?XH0CTR, J18li.8.1U81ii ~'cyrrepnpoCTpaiiCTBe. 
06'b6KT1:l, ROTO­

phiS MOJKHO PlHTSrpl'lpoBaTI> ITO T;:!ROJI ITOB8pX!iOCTI'l, paCC11aTpl'lBaJll'lCI> 

B. Pfl'.l<S )a60T (I-:6] . B 'laCTH;CTI'l, B pa60Tax~[3-6] 6l1Jlo BB8JJ,8HO 

noMTRe (nt , n. ) -: llllOTBOCTI'l panra K . K aTorq noiDITI'llO w ITpl'l­

xoJI,llM, paCCM8/l1Jlllla!l l'lHT8rpa.1lll: Bl'lJI,a 

(I) 

r):leZa(Y,6) - TO'U<a (~1.,.fl)- Mepaoro CYl16p!IpOCT]JaHCTBaE"''N, 

';:.('X,'l) rrpo6eraeT (m , n.) - Mepnoe cyneprrpoc,..U,cTBo;l(~) -

- rrapaM8Tpl'I'!8CK0e ypaBHeHHe (nt, !1.) - M6pHOlt ITO:BepJCHOCT!I.Q B 

Cj'116jliTpOC:rPaBCTB8 E 1'1, N • Ec.mzr lUlTerpa.n (I) H6 M6IDI8TQ!I ITpl'l 

. \ 

penapaMST])!I3an;mt ITOBepxHOCT!I ,Sl (T.e.npl'l nepexOJJ,S OT lJ:apaMeT-

JI!I'!BCKOrO ypaBHBHM i!. : J ( 1;) K ypaBHS!IIm ~ ~ 5 ( ~ ( ~)) ·, .To 

~ A Ha3HBaeTca (m , n.) - llllOTBOCTDil panra K (panr 

llJIO'!.'IiOCTJI - 8T0 JorutCI!MaJll>llll!t ITOPlll\OK IT];)OHSBO,!IHllX, OT ROTOp!IX 

samroRT ~ A ) • IloiDITne llllOTBOCTII omsairocr, rrOJJeS!IHM npn 

IIOCTpoelllll!l g)c>J¥9.11lt3Ma RBaBTOBOI!: T60pml liOJII!, B RO'fOJlOM II0.1Iel!H6 

3 



H KOOp)!EllaT!llle rrepeMemme ]Ja.J3HOn:paB!lH[3,5] • B l!aCTO.F.Jqe!\ pa6o­TS 1.111 6y:IIeM H3Y'J3T:b (Ill., 11. ) - r"-!OTHOCTH :prurra I. Ma ycTa.HOBHM, 
B 'ffiCTHOCTH, '!TO Hl!T8rpall:blllle <j>opw Eepll!HTel!Ha-!lel!Teca (I] M'illK~ HO pacCM!!TPHBaT:b Italt '!aCTmtl! CJ!Y'ffil! IIJJOTHOCTH pe.Hra I. 

IlpnBe)(eM ocHOBHHe onpe.neJieHHH. Ilo.n: OT06pallteiD!eM cyrrepnpoc­T]lal!CTBa 6y;neM liOHHM!!T:b BC8I',n:a OT06pallt8HH8 C !'paCCMa'iOB!JMH 
l<oa<fJ<j>ml;ll:eHTa.MI!. To'U!ee, w ·6y,n:eM roBopnn, 'ITO cyrrepnpocl']lal!CTB$ C KOOp)!EllaTaMII (~ , V ) OT06pa:Ka8TCH B CyriB]J!IpOCT]Ja.HCTBO C l<OO]J+ )(JmaTaMII ( !J , 6 ) , 8C.l1JI 

y,. f(x,v), 
EY:l?(~.v), 

r.n:e :f - 'I8TI!hle, a tf - He'!eme ipyl1Kll)111 c rpaccl.l'lHOBHMl! Itcaq,. iplm;II8HTaMII, <l?ymm;im Ha cyii8]J!IpOCTj:aHCTB8 Orrpe,n:eJ!fleTC!l: RaT< B>!]Ja­JK8Hl'!8 BB;l(a 

f - 'C"" r .. , v'~ ... -T J .. , ... o~ ... ( :x:J v . . . , (2) 
r.n:e L (:>e) - '!l!CJioBHe decr<oHe'l:Ho .n:n<l><l>ePB!!Ul'PYeM!le ~· ~1 •• ·cln 

(WyH!tll;llii C !'paCCM?JJOFdMl! K09<j>lj>=eHTaMII orrpe,n:e.Jlil:CTG!! MR J!J!Hel!-liM ROM6HH8.UIDI :rupali<eHH!! BJma { 2) C KOa<fJ<j>ml;ll:eHTaMJ!t, !IpiD.Ta.J:Ill8-~ !IpOH3BOJ!IoHO!! rpaccMaHOBO!! aJire6pe). 
ITycn, sa.n:ruro OT06pa:Kelll!e ?;. --J('<;) rrpocT]lal!CTBa E "'·"' B EM,N, Ey,n:eM C'IHTan .nn<W>epei!IlffaJI JJf( -;-) 3TO!'O OT06pa-

JK8HHH HOCHHI'YJ!H]Jl!!IM orrepaTopoM. (Jln®>epei!IlffaJI. l) j ( 5') MOJK-
'il2A Ho paceM!! T]Jl!BaTr. RaT< JIHHe.liHH!! orrepaTop c MaT]Jl!I\Bl! 
3

:.; ;;: ) • B CJIY'!ae me M, tt"' N JIHHel!Jrin\! orrepaTop, .n:ellcTBy1:llll!ll ns E '"·"' B E"'' "' MH Hasa:BaeM HeCl'!HI'YJ!H]Jl!liM, eCJIH. ero o6pas JmJil!eTCl! 

EM N ( 111 , 11. ) - MB]JHOJI I!J!OCROCT:bRJ B ' , Mr;: 6y,n:eM !'QBOpnTio, '<TO 
paCCMaTpnBa8MOe OT06pallteHHe 3a,n:a8T (111 , l't. ) - MePf!YJO l!OBej:>:l<HOCTio 
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ROCTI>, 'ecJIJI CY1i18CTByeT TaK06 06paTRMOe OT06pal!te!!He ~ cyrre].l­

lipGCTpaRCTBa £ m' n. B C€00, 'ITO J': }o 'J , 0T06paJKe>me ~ Ha-

31l8a6TCJI perrapaMeTpH3ar(lleJ! liOB€pXROCTI!, ()\aiDIOe BHIIIe Olipe)(e.Jie­

HHe llOB6pXHO~TR ~ORanDHO; 8TO ~8 3aM6~HKe OTHOCHTOH ~0 BC8M 

MlibH6Mllll'IM pacCMOTpelmJIM, !IepeXO)( K HCCJ!6)(0Ba.RH!O liOBepxHOCTJil B 

UenOM rrpQRSBO~TCH CTagnapTHHMH M8TO~&vm H H€ BH3HBa6T KaKHX­

-Jli!OO aaTP'J)(HeHHl!). OT rrapaMeTpll'!ecKOro 3a;IIB.Ill!!' rroBepxnocTn, 

orrucammro TOJ!bRO 'ITO 1 MOru!O nepelll:TR K 38.)laliillO IIOB8IJXH6C'l.'R C no.., 

MO!l11>!0 ypaBHeH!!li, T. e. MOlKRO orrpe)(eJIJi!Tlo liOBepxrrocn ytlaBHelll!JIMH 

lfe(l)=O, lf~l'i!)•O; ~·1, ... , M-m, ~=1, ... , N-n., 

r)(e o.jl t I! 'f ')1. - COOTB6TCTB6RHO, '!6Tl!H6 I! H6'!6TRH6 ([iyRKD;I!I!.'l'aCTO 

y)(06HO 06~Tlo '!6TBH6 I! He'!eTHUe ypaBHeaKR1BBO)(JI 0603Ha'!eHH~ 

<PL = l\Pe, lp~). ·Tor.u.a ypaBHeHHe noBepxrrocTH ammcliBaeTcJI B Bl!· 

)18 

<PL. (a) = O (3) 

M N B EM·m,N·'\ 

Wyma:I;Jm. 'fell) H tp~ li!.) orrpe)(eJ!fi!OT oTo6pa.llteiD!e E' ' 

Mu Tpe6yeM, '!T06R ~pe~ 3Toro OT06p&~eHUR dRJI necnn-
M,N £M~m,Nan. · 

ryJ!JIPen (onepaTop 5 , )(ellcTBYDJllllli na E B ,MR na-

aliBaeM necllllryJ!JIPBHM B CJiy'!ae, KOr)(a ypaEHeRlile Si!. • 0 , lonpe-

M N ' 
)(e.JIJieT (m, n.) - MeJ!IIY!O liJ!OCROCTI>. BE ' ) • EcJIJI 'l.~ (it) ([iyRK-

I!M na E M, N , npi!Hl4M3lOll1a ana'!emm B MHo><ecTBe o6paTilM!lX J!II-

M~m. N -h. . · 

nel!BHX onepaTopoB, )(el!cTByllJll1HX B E , TO ypaBHemm 

<1>'\Z.)= 0, 
~ . 

r)(e 41~\l)•'[~ <PI! ( i!.), orrpe)(eJUDOT TY ><e CaMJID noBepxnocn. 

(~onasaTeJ!locTBo B03MOEHOCTlil rrepexona aT sa,u.aHHJI noBepxnocTK c 

5 



!IOMOI!il>IO ypa:BHeHlli! K ITapaM6Tp!I'IeCKOMY 3a,Wlln!RJ CM. B [7]), 
PaccMOTPJ!M \llYHRI<KRJ A ( i! , R ) , r.l(e .i! - TO'!Ra cyrreprrpoc­

TpaHcTBa E M,N , R - necHHryMpH!ll! Jll!!Helt!rul! orrepaTop, .l(el!CT­
BYRll!iel! n3 E"''" B E M,N. iDymcrJ;Ioo A (l., R) w dy.l(eM Ha3HBaTL 
llnOTHOCT~ID, eCITH 

A(i!, RL)= A(i!,R) Be"<: L (4) = JII06oro orrepaTopa L. , .l(ellcTBYIOO<ero B E:m,• . Jlei'KO rrpoBe­
PHTb, ~To yc~oBHe (4) rapanTHpjeT, ~o HHTe~ 

JA(l(l;J, :zn. l~J)d. m•n. ~ 
He 3aBHCHT !JT BHOOJla ITapaMeTp!l3ruJ,ID! iil - 2 ( S) ITOBepXHOCTH 
_Q_ • Ta!CilM odpa30M, @y:HI<lll!l>l A ( i!, R) , y;n;oB.7!eTBopmlley1D yc-

.noBI!Rl ( 4), MOJlUJ:O paccMaTPJ!BaTb KaK (m , n.) - ruoTHOCTb panra I 
o yrmsa:m-wr.r B:mrre cMHcJie ~ .B RacTrunneit cTaTLe paccMa.TpnBamc..q 
rOJibRO ~.JIOTROCTH parrra I, rroaTotl\' '"' rra3= P. ( i!, R] DflCCTO 

'CTl , '1, ) -· !".J!OTHOCTbRl l<. 

feT _ R806XO.rt.I1MOC'l'li Tp860B8.Tb, "TrOdH UJIOTHOC ::'T, ,d .' ;_!: . !~) :51mB. 

;'J>f::l'•J'.', DJ!JffiRO, 'ITO 3<'3.Mb1Ra..l:'U~e onepaTOpoBf H8 J~:O'I'O:pbt~ :mOTB/:JIJ'l'P 
:e _,cpe:...'(SJLeHa, tmr.n:e He rmoTHo v, "Y:To @yJ:rRI:I;W:i ~~ { 1~-, );; 1 

~ArJPE'­
'ti.Bm~ -.~-:lf,~. r.n:e OH.a (l!Ij)8.II;P.JieHa. 

,.J:p:rme;rr,eM· l1Jl.ill'!!epr · ':·.;.·i.'ifOC'."c:trr, 3aMBTliM rrpe.>K.D;t"' '·'·.:-:::::'' --~~o ~n-~ 
r- M, ~'I miTlW G)opJ\Ilb! o6.r:,w,a_ .G cyltepnpoeTpaHC'I'Be l:', ,~,J~r~_ia.·: · _jo-· 

HHTZeM (M, N J - IJJIOTHOCTH B EM. N . HanoMm-!M, ~~·.ro ;:p;_rpuL ooo:ce-
"a 3ariHChlBaeTCJl: B BH.l(e f ( ~) Y ( 'l) , r~e f ( l) [j)y11RJJ;l'.o Ha 

lf 0TM!:TIIM, 'ITO B C • .'l)l'!ae OTCJTCTBHJ'! He'!eTHIDC ROOp.l(llHaT (N=I'l.o{)) 
EBO.IJ,mm.!e HaMI1: I!JIOT'"rlOCTn CBe;rryTC.ff R OCi!:l'WJ:ifM m - nil.OTROCTR.M 
B E N , &oTophle rro.l(podno r:accMaTpl!1lal!liCb B [ 4]. 
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·.EM, N 

I!8peMeHHb!X W ~ i3. I!O !jJOPIIIYJ!8 

V (i!) ~ be>t Xl"l (WJ V ( w) .. 

l1HTerpaJI oT J ( i! )V ( i!) rro rrpocTpaHCTBy E "'' N orrpe)(eJ!eH rum 

S '(~)d"''N, 
F 

:r c. -z:. .TI,aJI.ee oT:-,~eTHM, "!TO rrpH oTo6pa':teHHM rrpoc-

EM N 
Tp2.HCTBa 

1 B rrpocTpaHCTBO 

tot' N' 

M' N1 
E- ' (m , n ) - MOT -

HOCT:S A ( w' Q) B E '. IIepeXO,li.Il[T B (m , n.) - G~·ro,~~HOC~'b 

B rrpocTpaHcTBe 

TO efi. OTB8'qa8T 

E M, N ) a J-rMeHHo, eCJrn 

!L[OTHOCTb A'~ F " A 

M' N1 

A IL'!OTHOCT:b B E ' I 

B E, M, N , orrpe;n;eJIJI8MM 

ij}OpM)'JIOi! 

A' (i!, R) = A(5 (z.), .tl f (i!) · R ) , (5l 

C;n;e.rraJffioe BaMeqamie TI03BOJm8T TIOCTpOHT:O ITO t;)OpM8 Od'b8kr3.. B 

Em, 11. ) B E."'' N · 
(tn , rt. - IIJIOTHOCTb , paCCMOTpeB OTOdp8.ll\81-TI':8 

F rrpocTpaHcTBa EM, N B E. "'• n. • Ect,n F - JIUHe;tHoe OT06pa­

.r.cemre, TO cpopT&l Od'I>BMa ( (tn , n..) - IIJIOTHOCT:O B Em1
"") nepexo)J;ltiT 

EM," 
B (m.., n. ) - IIJlOTHOCT:O B - , 38..Ua.BaeMyiO Qlopi.IyJioli 

A(~,R) ~ Be-z (FR). (6) 

IInoTHocTn: ~ ( 6) , a Ta.roKe MX ilpo:ri:aBOJffiHLie .llHHe.8:Hl-IE:: I{OM6m-rawrn 

C l{08(iA~:iiUM8IITffiiD'1 1 3a.BUC.ffill,l"1l'lfl.i OT l_ 1 dy;n;eu Ha3H.B8.Th MOTHOCTJI­

t.!ll:t nma Btt . B r.raCTHOCTH, IIJ10TH6c'lmru TIDia Bm JIBJI.HIOTCH BH­

paJKeHl'JJI mma 
A ' 0. . . . t>)o. lo . . . ) 

=.£-. ';., ... ~mJ1 ... j., uet. l'i.1'"li'T1J1.:.j1'\.. 

',J 

(7) 

3,necD R· : J. J. - MaTPRUa c SJieMeHTa.tvm R'l!P 't = l,, ... i rt. 

l, ..... '""'"''m ' 
s~j., .. js~ a O.L, ... Lmj, ... j,.(<.)- rrpon3BOJ!hl!H8 ipyHKIJ;l'll!. 

* R· . - MaTpliiiJ,a cocTonT IIX (m• n) CTpOK MaTPI!ll1' orrepa-

t,, ... ' J n. 

TOJ?8. R c mi,IJ;eltCaMR l~) ... , i.·m, j, 1 ••• , j n. . 
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0TM8TflM, 'tJ1'0 B 

(EM' N,. E M ) 

CJI:Y<!ae, ROr,n;a }U;I8!0TCH TOJll>lW '!8THbi8 ROOp.n;JU-la.ThT 
, BCJIROfi 

W ~ L Q i, ... l m ( ~) d i'. i, II .•.. II d i! < m NlQ)KHO COITOCTaEMTlJ tn - IT.I10THOCT.1 BH,I(a (7) • 3TO BHT8R8.8T H3 
COOTHOIIIeHID'I 

03Ha'!aeT ,Il;8T8piVillH8.HT MB.Tp:mJP! 

J!erRo !IpoBepHT:&, 'ITO B pacCMaTPIDla8MOM C.Jl(y'l:ae (N: 0) BCm<M 
IJJlOTHOCT:& TJma Btt oTBe'!MT HeRoTopol! )lll<W>epeHcy(am,aol! @opMe. :8 CatiOM .II;Me, eCJirr rmOTHOCT.1 A OTBe11B.eT WopMe 4) TO ITJIOT-HOCT:& F .. A oTBe'!aeT <j>opMe F ""W • HcrronsyR oToT WrutT 11 sa~Je­

liaB:,. 'ITO clX:>pr>'fY 06'b81':18. MOiKHO pacctvraTpHBB.T:b RaB: ,D;HCl:W8P8HI1.1I8.Jl!>HY!O ~oprzy, y6e.m,naeMCJI, 'ITO IDIOTHOCT:b -T;.ma Bert. OT.BecraeT HeRoTopo:ti 
.UMi14epe1-IIJ;Ha.Jl:bHO:tJ: f.Iloprvre. 0TM8T.H.IVi, liTO B· cynepc.:1J'Ia8 TIJlOTHOCTH 
Trura Btt He o6Jla,Uam n.rnontMU H3 cBolicTB, HMelD!l!;HX MecTo B oOH'!­RoM rrpocTpaHCTBe. B 'l:acTHOCTI!, rrprr N > 0 He Bc.f!Ra!I IJJlOTHocn TJ<­rra f>tt MOJKeT OMT:& rrperrcTaMeHa B Bl'l.lle '(7). (lip!! N• 0 w rroRa­SaJll'l, 'ITO BCJJ:Ra!I !L1lOTHOCT:& TmJa Belt. OTB8'!a8T .$\f:¢eP8llU!'.aJl:&HOl! ljiOpMe H, CJ18)(0:Ba T8Jl:&HO, 8alll'fCHBa8TC.ff B llli)18 ( 7) • 

HHTepemrul! l<Jlacc (In , 0 ) - I1J!OTHOCT8!! MOJ<8T O!lT:& o!Ip8)(8JI8H C !IOMOlll:&lO ljiOPMYJru 

A(~,Rl~f.-e. Ad,, ........ c,, ... o~ Rot,,,.,. R,_,.j!>., (8J srrec:& Rot; J!>t - M'lTplrol!le MeMeHTH orrepaTopa R , A,c, ... .>., (~) rrpoli3BOJ!I,Hll8 <!JymoJ;lm J<. 

l£) KaR OOhPrnO Cf.>, ••• ~m !IO.IlliOCT:&ID: IUITHCm.R•eTpR'lll!ll\ TeH30p. 
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,(1383 .OrpGJP'-IeH!ffi odu:niOCTJ! MO.iltHO C't!!'IT9.T1, liTO rrprr !I8[l8CT2.HOBR8 

"11!18IWOB i)y!TKICIDI Ad. ... cCm (<,) He li3M8HIITCH, eCJI]! oda l!HIIeK-

' 
C<l OTB81k'1IOT H8ti8THhlM KOOp;n:HHaTaM, H Nl:eiDI8T 3Hai\., 8CJt!! XOTJ! 6H 

o,r.,Hm.;y m-r.u.ei\.cy OTBel!aeT treTIIM ROo:p,mrnaTa). Ee2 T:py;n;a ;n;mcasH­

:saeTcn, "t!TO rScrp.:7JI9. ( 8 )' ;n:efrCTBMT8~'~I:bHO orr:pe;ueJI.ReT TIJIOTP.:OCTD. 

Q-qeB!f,D,HO, '!.TO !iJ!OTHOCTH BIT,IJ;a ( 6) Tai\Jite VfOY.\HO paCCIIIaTpHEaT:b- Ka.K 

ododmerme 1~'!0'1:'::-, .:Te1i B oO!ol"!HOH rrpocT:r)aHcTBe, oTBetraiOm;::!X ;ro:::~e­

pen:uraJ!Mu:J~.t -::;r-puaM. 

Yita3H.P.qoe p.m_ue onpe;n;e.nelille flJI0'1'HOC'l'}1 6u.n:o rrpucnoco6.-rre!:Io ;rr,lLII 

'l"OI'O, "tfi'Oc.iH o;rpe,Ue,lU!T:S IDITerpaJI ITO !IOB8pXHOCT2:, 3a,uaHHofi na:pa­

M8TJ}'LN8CRJL '-IaoTo Or:maeT y;n;od:uo :pacC?iBTJllffiaT:o .rmTerpaJr no rro­

BepxHOCTPI, sa,n:aHHOft: C IIOMO!.U;LID ypaBH8HI!fi. i\•iH BB8,Ue}.I IIOHJITH8 ;l) -

- I1JIO'l'HOCTH, rrp.HCIIOC06.nerrn:oe .lJ,JIJI llJIT81'1J'TipOBa:trn:JI TIO IIOB8pXHOC-

TJIM, sa,uamrn:M: YP<-9.BHeHrmr-.1H. 

HasoBeM. (m , n- ) - :D - ITJIOTHOCT~IO @yHKUliiO 5 ( i!. , S) , 

Y.T(OBJ!BTBOpll!Oll\)'10 YCJ!OBl!IO 

B (~, L s) = ~ ( i!. , s) ~e>t L, 
( 9) . 

= JIJU6oro J!HHeilHoro orrepaTopa L.. , . )lel'lcTBYJOI118ro 
M-rn,N-tt.. 

B E • 

~ EM, M s 
3)18C~ c - TO~ cyuepnpOCTPaHCTBa - H8CJ!HrYA8P-

. MN EM-m,N-n... 
mlll JmRelnmli onepaTop,. )lei!cTBylll!(l<il ns E ' B 

nerKo npoBepnT~, ~To ycnoBne (9) rapaaTJ!PYeT , ~To l!BTerpan 

(IO) 

3aBKC!'!T TO~KO OT liOB8PXHOCTn, Olip8)18nff8MOi! ypaBH8HnffMH (3) 

( T. e. He 38.Bl'!CIIT OT np01!3BOJ!a B BhldOpe @yB:IO.(Jlli cPL ( ;l ) ) • 

ilOCTpGID\Ii B3a,m.-ru:O-O.UH03Ha'!H08 COOTB8TCTBIJ8 1I8JK.UY" (m , n..) 
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- l1JIOTHOC'I'Hl\iill ll (rn , n.) - 1:J- ITJIOTHOCTRIVlli. 

3a.Me'r:vrM rrpei:.,rr;e ncero, '!TO B cHJJy ycJ.IoB:::lff ( 4) (m, n.) 
·- ll!IOTHOC'l'I> A .n;ocTaTOtiHO sa,n;a?:o ua orrepaTOpax R c r..'B.Tp:KU;e:M: 
3H.JJ# ( ~ ) , r.rr;e I - e.r;;mrn"tJ:Haii Ma.TpHr¥3.. (Nlr,r ctrriTaP.r..J, '!.To M N · M~ rn ,111-n. II}JOCTJ!81IC'I'B0 E ' OTO.Ii\,IJ;8CTRI18li0 c IIpHMOii CYJVll'/lO:F E. @ ® Em, 1"\. ; sro IT03BOJIHeT sanncHBa·r:& orreparop R , .n;elk'.rByrorru-lli 

E m," r M, N ( R, ) R ll3 B c. 0 IIO:MOfi_(l,IO MaTpJr....t;H Ra. , r.n;e • 1 - r,iaTpH-

E m, n. E M··i'<'1 R:-1"1. ~ R ·ua orrepaTopa, ,n;eH:crnyrOitlero I-IS B .. u. ~-
- IJE.Tpill.J;a orr8paropa, .n;ei1~TE.fU\8rO na E.rn)tt. B £m_,tt.). R \_j8.MOM 
.n;e.:cre, ec.Jlli 

riim;teT 6LITb 

R a odpa'I'HJVBJI l'l·rl'!'pliT.J;a, TO orre}JaTop c r-:aTpHD;e.ti: ( ~~) 
rme,n;craBJieH B Bli,Il;e • -1 

( R•\~ (R1 Ra loR 
R~J \ I I a 

ll 3HatrHT _, 
A l R)" A ( \Ra ) 80t R a . 

A 
;R, \ B R 6 ( ' CJiy•rae, ecJTII Ivia'I'PHIJi3. ~ Heo parma, TO \ Ra:. j cTipe.rr;e.lJ:.HeT-

GH no HenpepHBHOCTH. AHaJiorJI'lliO, B CJIJIY ycJTomm (9) (m , tt.) -- JJ - rrJioTHocn B ( i'. , S) )(OGTaTo'llio sa)(an Ha 
S c Ma11JI1l\ell Bll)(a (I , V ) (l,ilil perunrsyeM EM' N 

orrepaTo_pax 

Iilli~ ITJ?.ffl\1YIO t"M-"' N-h. "> n. , cyr/Jbry ~ ) $ E , , CID<ffiOJI v· 
m n Mwm N- h.. cTJ3Y10li1l1ll Hs E ' B E ' ) . 

odosHa~eT ouepaTop,~efi­
Onpe)(eJI!1M. ( m , tt- ) ·- 'l:J -

- IIJIOTHOCTL E) ( Z. , 5 ) ITO 3a,I(B.HHOfi (m , M..,) - TIJIO'J.'HOCTH 
A ( t. ' R ) • C'IDTaH, 'ITO 

B('<.,(I,V))"- A(z.,(i)). 
( Ha orrepaTO_pbi, He I!M8](J]j!18 Bll)(a {!, V) W MO>.t8M !1jl0)(0Jilj{JIT1> 'lJ - ILJIOTHOCTI. > IIOJ!I,3yHCI. ycJ!OBH8M (9)). 
Bsa.MMI:iaJI O,IVI08Ha."'ll.IOCT:b IIOC1'p08HHOrO fiaMH COQTBeTCTBM M8.l!OJ;Y 
(In , t1.) - ILJIOTHOCTJI!•,fr! II (m , t< )-'J) - ILJIOTHOCTJIMII O'J:8J31I)(l!a. 

IO 



Jl:~rRO JCTa.i-Ifill.li!.IB8.8TCSI, "tiTO JtiiiTerpan OT (nt, n,.) - IJJto1:HOCTH ITO 

IIOBEpXfl:OCTH pa.B8H Ji!HT8rpa..IrJ O'l' COOTB8TC'l'BJI0ill8i1 (m , n ) - 2J -

- ITJlOTHOC':':il ITO TOll JK8 IIOBe:px~OCTH. 

CooTBeTCTBHe Mer.rr.y (m , n.) TIJ10THOCT.fiMH H (Ill. I tt. ) 1J -

- IWO'l'I·IOC'i'f:Will C'l'aHO:ffi1TC.ff 0'!8H:O l·tarJIJ~JJ;liHM, ec.m:I reOTvi8TpH'!8CRII 

~n:I'l'eprr_peTEIJOBaT::D TIOH.fi'l'ne TIJIOTHOCTH. Ec..."'IH JlllHe:kimr:H onepaTop 

R ~eM:cTeylO!IUrtt 11:3 E m, "' B E MJ N , HeCHHryJ"lii.PeH, TO ero 

odpa3 MOJKHo paccMa·rpnBaT::D ka.R 

R BE"''" ECJm R'• RL 

(trl,n.) 

r;I\e 1.. 

- Me:peyro ITJ!OCitOOT:O 

B Em, n. , TO o6pa3hl orrepaTopoB R n R' coBtra,I\aJOT. C rroMom;nro 

orrepaTopa R MOroro orrpe;I\eJ!l!T~ sJieMeHT o6neMa Ha cOOTB8TCT1lyl!r 

meii (trl ,rt) - Mepaol! IIJIOCKOCT!!, eCJ!ll R'~ RL , !:>~ L= 1 , TC 

BJieMBHThi o6'1ervE., orrpe,neJiemn;re onepa.Topg.:r-m R rr R' Ha ( m 1 tt) 

- MBpHo:ti IIJIOCROCTH, coBna.uaiOT. 3To 03RattaeT, 't!TO (m I tt. ) 

- IIJIOTHOCTb A ( i! , R ) Mororo pacm•mprrsa n ltaK <fiYHI~ A ( i! 

cR ) , r ,n:e ~ -( m , n ) - ITJIOcRocT:o G (Pl!EcHpOBal-'J-ruNI 9JIBMEHITOM 

o6'!leMa, !f:j~'RRI.J,IIR: A ( l .R) )\OJlll(]Ja Y!\OllJI8TB0pHT~ YCJIOBI!RlA(t,M(): 

~.>,A(~.~) • CmmoJI I\ f< o6o3Ha't!aeT, TY .m:e IIJIOCfWCT:r:., B 

KOTOIJOl\ 8JieM8HT 06'h8Ma yMHO:R8H I!a 7\ ) • B P80MeTp>t'!eClt0M Tep-

MilliOJ10rmi nepeXO,Il; OT ITORHTRH IIJIOTHOC~JI It UOMTlliO 2) - ruiOTHOC­

Tll cocTO:!itT B nepexo.ne, oT napaMerrpmecRoro sa.;u;aHYa ( m , n.) 

- ILlliJCROCTIT K 3a,n;amno IIJIOCitOCTH C ITOMOill,niO ypaBH8Hilli. (Hl:ThtMR 

CJ10BaMM, MH . rrpe.n;cTarum:eM ITJJ.OCROCTI> ne RaR o6pas · JmHefmoro orre­

paTopa, a KaK HAPO mmellHoro orrepaTopa). 

IIo~eM Tene:p::D, 't!TO RmKJ];Ofi: (tn, n. ) - IIJIOTHOCTH MOi!tHO Co­

rrocmBliT:& (M·m , N ·rt. ) _; J) - MOTHOCT:& li, cJIB!\OJlil.Te~Ho , 

( M· m , N- n ·) IIJIOTHOCT:& , a n~o~eimo, rro KWP:)IOll (rn , n ) 

- IIJioTHocTJI A G. R l nocTnomn CM-m .N-nl - XJ - IIJ!oTHocn 

II 



B(i!,S)= A(l,S*). 
~8C:b 5~ oc503H<:-F!a8T orrepaTop, COIIPfilK6HHllli I\ 5 . YII"a::=ta:HE08 
'I'OJ!bRC liTO COOT138TCTBH8 6y.n;e:rv; Ha8biBaTJ:, ,IU30:11CTB8HHOCTLKl. '3'J'O 
COOTBGTCTBH8 IT03BOJLH8T CTPOMT.O IIpHMe:pH 2) - IIJIOTHOC'l'8tl: , U'C­
XO.n;H: :r:rs omrc8.HIUIX :sw.rre .crpi!:',~epoB IVIOTHOoTeti:. B tra.CTHOCTH ( M· rn, N ... n.. ) - [} - mronroc':CZ, ;aP-o}ic'I'BeHHHe R !IJIOTB:OCTHM E~ ( ?) , 
MOI""JT dllT.:& 38J!:HCB.1ill J3 :Bll,."'J;6 

TOrO, 1ITO 8CJIM 

TO Bvt P= B...P * ) 
lli!O'i'IiOCTHl>L Bl1.I\8. ( 8) )lBOi!C,B8H!!H ( M-"' ' N ' ) - 1)- IUOTHOCTI! 
Bn,ua 

3.n;eci:. 5e. __ I · - Ma'rpJfllllbie SJieJI,rBHTH mme:ti:noro onepaTopa S ~-""' l 
e-M, N E ... , 0 OT06pa.it:aiCil\E'-I'C ~ B _ , !:>._, ... .c., (2)- rrponsno.m,HHe 

~JYHJ·m;uM. 8TM IIJ.IoTHOCTM HM8Iar r:raKClll'vJa .. i11HyiO pasr.~repHOCTL IIO H8'ti8T-
Hl-lM' IT8Jl8M8HHbiM. 

B CTa'r:rmx [I-2] 6UJIO orrpe)l8o18HO, rrpoCT)laJICTBO !!HTerpo.m.HHX 
~>JPM Z:: • ®L; C.18JJ;J'l!lli!IIM o6pa30M. Ilycn , V ( 'l. )cjiopM.9. o6~eMa 
Ha £ M, N , .S Y; 

1 
0 9 i - Cl!MBOJill, Yi!OIC18TBOPiJ:Kil!'I8 COOTH0lll8-

' 5Yi,oYie·-~Y;,oY;., oY,6&j•66j6Yt, o Eli, oe;,=cSElj2 6ElJ 1 ; 
i=: 1, ... I M ' 
j :. 1' ... l f'ol * l11rnJVIH CJIOBaJVIM, St, ... j n. - RBa;n;p8.THa.ff Tvla.TpRIJ,a., COCTaB.JieHIIa.FL U3 cro.,~1Ci:u;oB orreparopa S c HH;JJ;eRca:MH: i 1 ••• lm, j 1 .•• j"" 
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'<- ( "-.M' N) Tor.na W € c._ M .. N -K , ecJin 

. <;:- L •• ( , 6N 
W=L.. .r" ···"' o. o. (~)Y(~)(6Y,) ... o(61N), oi,• .. ·•PN=I<:. «.,r, 1 M1"1• .. I"'M 

ECJI:a Q, c E: M, N (m , n) - MepHM IIOBepxHOCTb B E M, N , 

TO orrpe)\eJJeHo oTodpru<eHI!e .orpamF<eHIDI L:, (EM, N)- L. i ( Jl.) . 
ECJIH lJ £ Em- N (EM' "') , ·ro onpe,n;e_JieH mrTerpan OT W no 

( m , N ) - Me pH oM rro:Bep::rnocTn S2. , JieJ;tamefi B cyJ.1epnpocTpaH-

CTBe £ M~ N 1 a :mVIeiD-IO, OrpaHH'l!HBAA (J Ha J2. 1 IIO.l]J'"tlliM 

ciJo:pMy OChm.-18. Ha .5l. 1 ROTOpyiO M02KHO· miTBrJH1pOBRT:O IIG J(._ .He-

Tpy,ro:m IIOCTpOHTh :!'13aJII\1H0-0,1J.Hb3Halll-I08 COOTB8TCTB1I8 MeJlt,IIy IDIT8· 

rpo..rc,H!lMfl cpopMam,ITpH!!El,Ir,.18li\all1f!MI! Z:. m- N ( E M,N)H (m, N ) - :0-

IL7.IOTHOCT.f!MJ2[ B_H,D;a (II) • .UeficTBHT8Jll,HO, eCJ.rn ililHe.Vllillii onepaTop 

5 , o·roei:PruraiCKlU'lli E M' w B E. "' 1 0
, orrpe.n;e.T!.HeT noBepXHOCT:s ..Q. , 

38,l1lli!HYIO ypaBH8Hli8M S 'i. ; 0, a HHT8rpa..rr:bHa.!I cpopMa (J <! E, M- .,_(J M,N) 

HM88T Blm 

CJ = J[z) V (Z) Hl 1 ... o~im (I2) 

1:5 L1 ~--· ~i.m~ M+N, TO 3Ha"tfeime cooTBeTCTByromeM rmoT-

l!OCTH Jia 5 0 TO'IHC.CThJO 11,0 3HaRa Orrp8,l\8JIJI8TC!I cpOpMyJtoli 

B(-g,s)=J[il.)EJ>, ... .f'.,. s.f',l,··· s 9,;..,. (I3j 

Ha JIHH8ll!rue KOM6l!Hau;:rn ITJlOTHOCT8K BH.I\a (I3) COOTB8TCTBl!8 rrpo­

)\OJL11a8TCJI ITO JIHHel!HocTH- llHTerpaJJ oT l!l!TerpaJJ~Holl cpopM!I ( I2) 

ITO ("f- m,N) - M8pHOK llOB8pXHOCTH COBII8,l1a8T C l'I!IT8rpa.JIOM OT 

COOTB8TCTByiDm8li 2) - ll.JIOTHOCTH !10 3TOli ITOB8pXHOCTH,C TO'IJ!OCThJO 

11,0 3Haita. 

If.JIOTHOCTH JlJlJlBlOTCH HaH60Jlee 06II111M 061>8KTOM, KOTOp!il! MOJIUIO 
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TpaHCTB9., IQ.l.I~ :rrpa..'?H:JIO, I!pRXOJJ;HTCJ:I llHT8rpi!pOBaT:S ~Ie rrpOl13B0Jib-

1-Tile P.w10'J:'HOC·TM, a .rr:n~xi)epeHI1,11a,'!J:.H1Ie d}opl\rru: B cyneprrpocTparrcrne 

Hecxo.r:Drw .BE,ne.:rreHhJro po.:r:o ID'pa!DT nHTerpa.::r.sHHe 00IJM1I. IIosTOi<.JY 

rrpe_T.r;CTa:B.il.FICD'! HHTSpec OT.Jlli':U-l:T8J!:SHbl8 rrp!if3HaRif 8TllX 1\.l!aCCOB IIJIOT­

ROCTS!f. J1r.188'!' MSCTO rJ .. ."'!S.D;y;:or:t88 Y.TBSJllit,Il;elme: 1J - -.IIJIQTHOCTI> TIO­

JIYillOMB:aJlbHQ TOrn;a !!l: '!'OJJ1J1W TOJ'.rta, IWr,IJ;a ORB. O'l'Be't!ae•r rrifTer­

paJJI,HIJJ1 clJOp!.'e. (ME< roBcpHM, '!70 :D - ID!o'rrrocn B (;: , S) no-

,JIITHOT.~T1MDI-!a, ec.r.u1 OHa Jt8::1.8:8TCJ! ITOJUtHOMOM OT r,nTpwnrux 3JIGMBH­

TOB orreparopa S ) . B o;:r,InJ cToporry 8TO yTBe]?Jl"..n;emm otieBH;JJ:Ho. 
;13 COO'rHOilleinm (13) CJI8)J,Ji8T, T.ITO ZJ - !DIOTHOCTL, OTBe-qaromaa: 

mtTerpaJILHO:i1: c])opMe rro.rrmrm.ma.Ju.Ha • .UorrycTH.M Terrepi> J tiTO (rn , rt..) 
- :tJ - IWOTHocn 5 ( i! , S) rro.mmoMIIMl>Ha. PaccMoTpm.r ll 
~-~~ I I £ ' JilllietfHH:e orreparopu l-f 1 M L...{ e , onpe.neJiemme qiopMyJiar..m. 

L, (U,, ... ,'U.,.m,'l;"., ... , :,N·n.)•(AU1 ,'1./_, ... 1 .:,.,.,_) 

(I4) 
L,cu.., ... , u ....... '>1, ... , !>N . ._) ~ (V.i, ... ,u,.,."',JU~,, ... ;;]N . .,), 

( )
,. EM-m,N-ti 7 (8)18CI> 1.l, 'I' <o ,'U- '!8TI!hl8, ? - H8'!8THH8 KO-

Op,niD!aTh!) •. B crmy ycJIOBl!J! (9) 

B(~. L,s)= Bp,s)?i (I5) 

B(~. L.._S)=-B(z,s)pr'. (I6) 

!18 YCJIOBl'l.fl ( I6) Mll B]QIIlM' '!TO = IIOJII!HOM!!Ml>HOCTH :l) - liJIOT­

HOCTH B (' , S ) Heo6xo,lliiMo, '!T06H OHa 611JJ8. MaJWID.rull>HO He-
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qeTHoll pasMe]JllooT>I. (ECJ!ll B ( i! • S) TIOJli!HOMHam.Ha, ToB(l!,L<S) 

ITPH n. ¢ N .H:BJIJ!8TCJ! ITOJ!HHOMOM OT jtl , KOTOpt:n'I H8 paBeH ·ro.r.~8C­

TB8HHO eyJIIO,rro Rp9.:th!ett Mepe,wm:_HeKOTOIJEIX S , :a , CJI811:0Ba.Te.rr:D­

RO, R8 MOJK8T y)(OBJl8TBO]JliTI> ( I6). lis (15) CJ!8)(Y8T, q1•0 Z) - I!JlOT-

HOCTI> B ( i! , S ) Jilffiel\Ra TIO cTpO!<aM r.a Tplii\H S 11Hhi.MH CJ10B9.-

Ml!, IlJlH K8.Jl\l\Oro ol., B (~ , S) MOJKeT dliTI> TIP8IlCTaBJieHo B B'me 

~ Cf> So<. f., , r)\8 K08@/lfi1l!8HTH C !?> 3a!lliCffT OT So< f.> C o( '¢o o(•. 

lipH ;rrOica3aTeJil,CTB8 :3Toro yTB8p.Jii.UBHIDJ l\-th! FICIIOJI&8YetJJ TOT 1)~lKT, 

"::'l'O ilOJt>lHOM f (X X ) 
.'J. 1 I • ~ ' ) l"l 

J (f.x,, ... ,/lx,); ;\:f (x, ... , x,) 

.JfllHeeH no Xi. • :2:cmr 6u paccMa;pHB8.e:MH:i1 nomrnoili HMeJI cTeneM 

k > 1 TO J ( /1 x, , ••• , i\ x~) I!Pl! 6om.umx .A B03pacTMO dH 

rum I\:-: .. VIs J!JiJJmlffiocTH no CTpoKa.M mTeRaeT, trTo f;. ( it , 5) 

::,1oJKHo &'l.ll1ca T:o B cJie.rr.ymeil: !flopMe 

, i ~) = 1; 1 ecJu:: JtH¥M-.Jla6o rrapa H3 mmeRcoB 
ill.'!">\\. v -· 

;:·.OBlla,u,aeT., ,il.Mee 3aJ,J8TFIM~ 'q'rO Z) - m.t01'HOCTl> 

'-'P. <1I8~UH'l'J'G.P. -r~-p11 1.{f·1'HO.tl: l18p8C'J'a.HOBK8 CTpOR l'&lTpUIJ;ll ll 

'L·H.,.;_,··· ::P"t flt-Jlif r.Bqe·rnuii · neoecTaHonRe cTpmt 8Toif l'vH'l'prro;u.3To 

.-I~H E -El·.:nu;r)'!'DE: one:pa.Topa /.___. BH6pa'.J:'h orrepa--

T S. ""080' BVJ[ D . "-
llt1 ,, '..J.?'i! ... ~.,." \?>1'1 ':: l'o'fto. 0.. ,c.. ' • 

J"1··· i-"'n 1··· """'"' 

;;l,!. np.ax.O.If;'IM K {.\Y}iiB.0!>-1Y HaM BHBO.rr.:JT. 'ITO b ( "i_ 
1 

S) :H!Ji€€'1' BJUJ; -

(II) {t'!l, ~·m'), Q-qeTJ.l1,IJ;H0 1 <:<.TO .IIJIO~HOCT::O IIOJlliHOMl:Ia.Jtbl-Ia B 'l'OI,I 

H TOJThRO B TOM c.r.ry-qae; ecm~ _rr;rio:tiCTB8HHM It Hefr 2J - IlJIOTHOCTI> 
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TaR.1(e ITOJll!HOMJraJlhHa. !Io&TOMy HS noitasrumoro HaMJI rrpe,IT,llo><elmJI 

BHT8Ka8T CJ!8!1.Y10l!l88 ;n;BOJ!CTBermoe 8My YTBepaneHJre: (ITI , It) 
- II •. i10THOCT:& M0}!{8T 6B:Tb TIOJlliHOMKa,!"II>HOif ~'OJibKO B CJiy<Iae h = 0 , 

B s~'OM CJLJ'-B.e rro.iliDWNDJa;"'tbHa.H ITJIOTHOCT:& HMeeT mr.u ( 8) • B 'ffi.CT­

H1JCTH 1 B 06bPIHONf npocTpa.HCTB€ BCf!Im.B: JJO.;UIHOMl!B.JII,Ha.JI IJJ10THOCT:O 

OTBe"tiaeT ,TI;mJ::rjleJlGHL,'"H:MI,BO~ @opMS _[ 4] • 
0TM€'.!.'1:'IM, 1£'1'0 B 00hi'lliOM i1_20CTpaHC.'l'B8 ~8p8HLOi!a.J!:b1IbiS \)op­

t·Ul ~Aomio Bht,;"';e.m.:IT:O cpe,r1;11 rtJIOTHOCTel1 TaiOi{e mnnvr crroco6oM. BCJIRo# 
IIJIO'J:HOCTH A ( y 1 R ) conooTaBJL8:eTca @rB:Ia,nroHaJI 

(I?) 

I')18 !/ : ~ (X) rrapaM8TpJr'I8CK08 &a,J:\8.!!1!8 JIOBBPXROCTI! .Q m 

CoOTHOU!8HHe (I?) mlJJJ!STCH 'IB.CTllHM CJ1y'!a8M C00Tl!OU!8lmJI (I) ,IT,llH 

paccMaTpaBaeMHX B HacToamen pa6oTe nnoTHocTel! paHra I 
PaCCMOTPHM !IpOCTpaliCTBO . f. rn , COCTO.f3ll.i88 If3 m - Me:pmrx: 

rroBepXHOCTel!, .l10IIyCK8.Jal1l!X rno6aJlhHyJO rrapaMeTPHSaill!!O Y"(::c.,, ... ,x~) 
r,11e 0 "' X< ~ i . B 1Ip0CTP8.HCTB8 E_ m MOlltHO BB8CTl! pasJIH'IH!l8 

TOTIOJIOr:tm. 

I. IJoCJie;n:omT8Jlhl!OCTl> m - Mep!lllX rroBepxHOCTel! Q ': . CTPBMI'!'l'­

CH K m - M8pHoft 1IOB8pXROCTl! .Q ~ B TOJIOJIOI'Im I, eCJIH cyi!18C1'-. ~ ~ eyiOT T8.Jm8 JiaPaM8TPH&8I1lJl'l !/" (X 11 ... , ~") H Y (X,, ... , X~) 
JIOB8pXROCT8J! Q"' l'l ,Sl'" 'ITO Y-" (X :X: )nay-:;' (:X:,,. . .,X,) 1'\. , 1'\. e J ... • • 1'\. a :x:· 

pa.BHOMepHci CT:peMHTc.a: K YJII(x1, ... ,XI\,) H a~Jif(.Xto ••.• x .. ), (. 
a:r. 

COOTB8TCTB8mtO. 

2. JiocJie)10BaT8JlJ;HOCTl> m· - MepllH)Ci !IOBepXROCT8J! .Q: CTIJeMi!TCH 

R h1 - MepHOJ! !IOBepXHOCTi! .l)_ll' B TOJIOJIOrl!H R 2, eCJIH CYJ!leCTBj'lOT 

IS 



:a~e IIapa11!8TpHSa:utm Y-: (x 1 ~ ••• ,X'~) R y.r'(x 1, ••• 1 Xrt)- IIOE8pX-

~OCT8:ti: ..Q. ~ H S/. rn ( 0 E Xi. :: 1 , t:: 1, . · · , m) , liTO Y~ (Xi.) 

paBHOMepHO CT]l8Ml!TCR K y.J" ( X) ll 

,., a."" I a y-;: I -- < 00 
'X,n.. ax 

HMeeT MecTo TeopeMa aHa.JIOrli'!HM TeopeMe A pa6om [4] 
TeopeMa I. WyJlKfll!OHaJ! <j> A ( .l( m) HerrpepliBeH Ha f m B 

TOIIOJrOI'HH I. 2. 1?y"HKIJ;H:OHaJI 4> A ( ..Qm) H8IIp6})HB8H Ha E.. m B TO­

TIOJ!Orl!H II Tor)la n TonKo TOr)la, KOrlla ILJlOTHOCT" A ( Y, R) cooT­

BeTCTF,VeT l\HWPCP8H~aJ!,HOfi @opMe • 

.nomsaTencTBO IIyl!KTa I TeopeM!I O'!eBII;!$o • .UomsaTencTBO 

HerrpepliBHOCTll <j> A ( Q"') B TOIIOJ!OI"All II B c.'ly<Iae, ec.'lll A(Y, R) 

co0TBBTCTBy8T q,GpM€, RSIIOCpe;n;CTBSHHO B~TeRaeT H3 TeOper-..ru: CTOR­

oa. ,liOJ<a3aTe.'!MTBO pa8p!D3HOCTJI <!>JrnKfll!OHaJ!OB, COOTB8TC''BylOOlKX 

MOTHOCTIDII, HO J-1€ 0TB8'q8,11ll\IlX rf!O.PJ'I18.M, B TOIIOJIOI'HH IT aHB .... 'IOI'lf1mO, 

;!J;ORa3aTSJ!I:,CTBy COOTBBTCTBYJ(!llero yTBBpK.TI;eHIDI B T90p9M8 A pa­

dOTbi [4] . 
B Ha~e pa60TH 6RnO OTMe~eHO, ~TO ITOHRTHS ~OTHOCTH 0Ra3H­

Ba8TQR rrane3HHM B ~~K3M8 RBaHTOBO~ TSOpHH ITOAff, B KOTOpOM 

ITOJ!CBHe II KOOlJ)\HBaTHHO nepeMeHHHB paCCMaT]li!BaiDTCR KaK paBHOIIpaB­

ID.iie. ilHTerpa.rr BH,D;a (I), r.n.e A --Il.lloTHOCT:o paHra t( , Mo.lKeT 

pacCM8.T:p¥IBaTbC.H K8..K w~oHaJl .neHcTBIDI B 8TOM Wo:pMaJD1:3Me. 

3a.V18THWI, O,UHa...l:O, -qTQ '%JYHKIU10HaJI (I) MOJKHO muepnpenrpOBaT:D Ta­

KmM o6pa30M ll IIpH 6oJiee cna6ax orpaHI!qeHllRX - ~ocTaTo'!Ho IIOTlJe-

6oBaTb, '<T06H Y1JaBHeHHH J\BI!ll\BHHR, OTBB'I8.Klllji'Ie <l!YHKfll!OHaJiy (I) , 

6wm I!HBapRaHTllll OTHOCHTeJIHIO rrpeo6pa80BaHl!JI penapaM8T]lH8aJ1l!11 

(eCJlll A - IIJIOTHOCT:&, TOI mmapHa.HTeH caM ~OHM, a He TOJI.b­

KO ypaBH8HllR )\BI!ll\8Hna). 3TO 6oJ!ee CJ!a60e yCJ!OBI!e 8aB8)\0MO BHTIOJ!-

I? 



H8HO, 8C.1ili <\JyliKil;l!OHa.J! (I) frjl8)1CTaBJ18H B Bl!,l(8 cyl.!M!I <\JyliKil;l!OHaJia, 

O'rBelW.ID~ero IIJIOTHOCTH~ E: @y'Hlt!fdOHa.Jla, npm30,Itmll0I'O R TJHiBHaJII~­

HHM ypB.BHe!lli,RM )J.BIDK8HI1H ~ 

B CM3l! c 9Tl!M oocy;l1liM BOJ!POC: I!pll J<aK!IX yc.JIOBIDDC <\Jylnco;no­

na.JI (I) rrpnB0)1!1T K Tpl!BHa.JI!,HblM ypaBHeiD!flM )1Bl!JK8HHII ( T. e • mpna­

= 0 $ \Ji)'mt~OHaJia S T0l!U18CTBGHHO p8.BHa HYJli<l). ofOT BOL'jlOC 

rrpa,nc•raBJIJieT JZI caMOCTO.HT8Jlblil:lli YtiT8pec. Mit ITORB..iii:8M, 'liTO He06XO­

,II;ID;lHM H ;ll;OCTaTO'lffil:ll\.1 yc.Jro:BlieM '!'pllBTia.libHOCTH. ypa:sHeH.:ali ;n;s:mrce:EUW, 

KaK V! B O-cHli:ffiOM c.ny--qae, .fiBJL-=I8TCJI :S03}401KHOCT:O :ape,n;CTa:BJI8HH..q WJ"HK­

~ B Bl!,l(e ;11HBepre~: 

-A -~ - -ax 
-'OV 

• - = av 
au[ av· + _;.____! 
ax,· av, 

(IS) 

r.ue iT H V - WJrHK¢m, 3aBHCJIIIU!Ie OT rrepeMeHHI:lX x , V 

cynep!IO.Jiel\ \1 (X, V) , $ (X, V)' 1i. IDC J!POl!3BO.Il)lHX,, ·EC.JII! <\JyHKu;o<fl 

A rrpe;11cTBJieHa B Bll)1e (IS), Tpl!Bl!8.JJ:bHocT" ypaBHeHHll )1Bl!llteHHII 

O'!eBl!,l(Ha, ~ Taro, '!TOOH ;11oroasaT,, oopaTHoe yrBePllll1eHHe saMe­

Tl!M, '!TO ~,ottpe;11e.JIIIeMM no ([ioPMYJie 

I"SAd"v, · ' 
OOJIS,lla8T TSM CBOfiCTBOM, '!TO l} j. ;r d m :X: = 0 ·, !I03TOM.)' J 
ttp8)1CTa111LlreTCJl' B BH)18 )1HBepreB11ID! 110 X OT H8KOTOpol! ~ 

U, , 38.BIICJl'lll8li ~T X , KOMIIOH8HT cyneprrrureli \1(~, V) 1!&(,,v) 
I'! !IX !IpoJ!3BO,IlllHX no X J!PI'l V• 0 ( T.e. OT !/(x,O),&(x,O) .. 

!!<x,o), •!!(':x:,o), ~!3 ..,(x,v)Jv=o !IT.)1.) 

.1.\aJiee, p<i3Jla&eime A ( x , v , !J , e ) no v )l;aeT 

(!9) 
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r;n;e BTopoe G..r18-r~eMoe rrpe;z:r;cTaBJI'....S:eT coCo~ IIO.lliDIOM C'.f'erreim MeKD­

II!ell n IIO V • 
J'ICHO, '!TO I ~ K TaR, ItaK BCJII-wtt no.mmoM cTerrewxr <It rro V 

MOJ!!HO Jrp8,UCTaB!'!n B BF\118 ,ll!!Be:prelii(!II' IIO V OT H8l<OTOpOl1: c(iymt-

v-, ~ 
IJ;l1!l! 3a:BI!Cffill8l\ OT X KOMIIOH8HT Cyii8:PTIOJJel! \J l'l C' l'l l'lX 

rrpoR3BO;n;IDIX no X , TO .liCHO, 1ITO crrpaBe,u,mrno cooTHonremie (IS) 

C c(iymtiJ;l1!l!M it, l'l \f., B rrpaBOJ! '!aCTl'!. EcJJl'l T8II8p!> B1!]la3HTI> B 

~Intf:D[ ii 1 M V., K01vffiOH8HTJ:l cynepnOJieM y }! e \repe3 cynep­

TIOJJE H HX rrpOH3BO,Il;HH8 IIO V H OCi03Ha'\ffiTI> TaiaiM o6pa30M TIO.:"Qr·H?·H-- -
1-rn.e ~H 1!8]?83 1J 1! V , TO IIO;ryqmvT, 'l!TO crrpaBe,IJ,.lll'IBO C00'!'­

HOl!l81ll!8 (18). 
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