I'maBa 6

NPUHIUINBI CHEIUAJIBHON TEOPUH
NHPOPMAIIUN

CnenunansHON Teopueil MHGOpMALUK SBISETCS TEOPHs, OCHOBaHHAs Ha
3aKOHE KOMITO3UIMK Mep MHPopManuu ¢ W# 0 U uMerIas reoMeTpudeckoe
npezacraBieHue. V3yuaroTcs ABa THIAa Te€OMETPUH JIBYMEPHBIX TII00ATBHBIX
AHU30TPOITHBIX METPUYECKUX MPOCTPAHCTB MHUHKOBCKOTO Mep MH(pOpMAaLuu C
w>0 u w<O0, coorBercrBytonme Tunam | u lll obmeit k1accupukamm Mep
nHpOpMAaINY, U BBOAATCA 0OOOIIECHHBIE TUIIEPOOIUYECKUE U TPUTOHOMETPH-
YecKre Mephl. JTa TiaBa M3Jaraercsi 0e3 Kakux-1u0o MpeTeH3U Ha MOJHOTY.
[Ipennararorcsi TOJIBKO T€ BONPOCHI, KOTOPBIE WTPAIOT HEHTPAIBHYIO POJIb B
reOMETPUYECKOM TPEJCTaBICHUN Teopun mHopmaruu. [lyTe aBTOpa B pac-
CMaTpHBAEMO MpobiieMe CBA3aH C aHAJTOTMYHBIM MOAXO0J0M B TEOpUH, 0000-
HIAIOIEH CIeUalIbHYI0 TEOPHUIO0 OTHOCUTENbHOCTU [24, 132, 133] Ha ocHOBe
3aKOHAa KOMITO3UIIMM CKOPOCTEH, KOTOPBIH MO (OpMe COBMANACT C 3aKOHOM
KOMITO3HMIIUHU SHTPOITHH.

JIByMEpHBIM METPHUYECKUM IPOCTPAHCTBOM MUHKOBCKOTO HAa3bIBACTCS

MPOCTPAHCTBO, B KOTOPOM pPaJInyC-BEKTOP R= {r], E} uMeet JuinHy [40]

Hﬁe” =F(n,&). (6.0.1)

3neck merpuueckas GyHKIUs F 3amaer METpuKy B IUIOCKOM M TJI00aIbHO
AQHM30TPOITHOM MPOCTPAHCTBE U YIOBIETBOPSIET CIECTYIONIIM YCIOBHSIM:

1. F(an, &)= aF(n.§), a>0,

F(-n,~&)=F (n.8); (6.02)
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2.F(n,§)>0;

3.F(ny+Nnp & +8,)<F(np& ) +F(n & ) (6.0.2)

[Trockoe niM NCKPUBIIEHHOE JIOKAJIHHO aHU30TPOITHOE MPOCTPAHCTBO Ha-
3piBaeTca B AuddepeHmanbHol reoMeTpun npoctpancTBoM duHcnepa u xa-
pPaKTepU3yeTcss METPHUECKON (DyHKITHEH

d[R]= F(x d¥). (6.0.3)

B sT0ii r1aBe MccaenyoTes CBOMCTBa HOBBIX SHTPONUN M MH(OpMAIHii
pa3nuYMsl B MCEBJAOCBKIMIOBOM U €BKIIMAOBONW T€OMETPUAX Mep UH(OPMAIIHH.
B paccmarpuBaemoil TeopuH MPOCTPAHCTBO MMUHKOBCKOTO CO CBOMCTBaMH
(6.0.1) u (6.0.2) popmupyercs Ha Mepax uHbOpMaIUi, TJIe KOOPIAUHATHL 1 U
& ectb Qynkimu Mep. Havyano uccnenoBanuii ObIIO TOJI0KEHO B MOHOTpad UM
[21] u B cTaThsx aBTOpa [22 —24].

6.1. 3axoHbI KOMIIO3MIMHU (PYHKIMH SHTPONINH

Brimmiem COOTHOMICHUA, BBITCKAIOMIUC M3 3aKOHA KOMIIO3UMIIUU SHTPO-

Ui
H,+H_ +eH H
H=-1_2 1 2 (6.1.1)
1+wHH,
Jlist aToro mpeodpasyeM paBeHCTBO (5.2.15) cnexyrommm 06pazom
H - H +H,+eHH, -
V1+eH —wH?  \[1+eH, —wH?\[1+eH ,—wH
= Hl 4 1 +
JL+eH, —wH? \[1+eH,—wH?
+ H, E L +
Jl+eH, -wH2 [l+eH -wH?
H H
+g = E = (6.1.2)

Jl+eH, —wH? [l+eH,-wH2
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1 1 1
= E
Vi+eH -wH?  \[l+eH, —wH? [1+eH,—wH 2
H, o H

+

2 (6.1.3)
\/1+8H1—00H12 \/1+5H2—wH§
", UCII0JIb3Ys BBIPAKCHUSA
0.0 0
! -ofn M o
JiteH —wH?  H 2H[1+eH ~wH? [
0
2 f
+ 1+E1b;+w ! D% (6.1.4)
04 l+eH, -wH? H
0
0.0 0
1 -ofn__ M n
Ji+eH,-wHZ H 2H1+eH,-wH 2
2 H ﬁD
+ [+ otw 2 1 E, (6.1.5)
0 l+eH,-wHZ H O
0

OKOHYATEJIBHO MOJIyYUM 3aKOHBI KOMIO3UIIUU (PYHKIUI SHTPOIHU

0 0o 0
0 H H, al

1
D\/1+8H wHZD H\/1+5H wHZHB\/HaH -wH 2

H,

JLl+eH, —wH?

€ H,
20 /1+eH , - 0H 2

[

oopO

7

U
Ch
]

H,

2 H,
+ 1+ F—+w X
04 1+eH, -wH2 H g J1+eH,—wH 2

R N
Iq_l:ll:l

O
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0 0 2 f
0 M 0w E

€
2H1+eH, —0HZH | 04 1+eH, me

L B! 2 : (6.1.6)
\/1+8H1—0\)H12 \/1+£H ,—WH 2

X

o P
OoQo0

01 0 . 1 ol 1
Sret —aHZ O H\/1+£H —wH2 [ [/1+eH - wH 2

IZIZII_I__H:I

1 1 1@5 1

J1+eH, —wH2 ([1+eH - wH 2 wEH/lﬂzHl—me

I:I:IPI:I I:I:Ipl:l

z O
Ce? 0

- =+ 0-w B (6.1.7)
04 1+eH,-wHZH O
0

DOHTponus M BBeleHHbIe (QYHKIUHU, 00Jadarolue rpynnoBbIMUA CBOMCT-

BaMH, SBJIAIOTCA OCHOBOM JJI1 UCIIOJIB30BaHUsI COOTBCTCTBYIOIIUX I'COMCETPH-

YCCKHUX Hpel[CTaBJ'IeHI/Iﬁ C 0606H_IGHHBIMI/I FHHGpGOJ’II/ILIeCKI/IMI/I U TPUTI'OHOMCT-

PUYECKUMH (PYHKIIHUSIMH.

6.2. O0001meHHbIe TUNIEpOOTHYecKUe QYHKIMH
Mep uH(poOpMAUHU

JUis HarnssgHOCTH PaccMOTpUM (u3HUecKue Oe3pa3sMepHbIe Mepbl WH-

dopmanmii pa3IMYHBIX TUIIOB M, CIEIOBATEIbHO, UMeeM A =—1 B ¢opmynax

(5.5.13) u (5.5.14). Ucnone3yem uzoMopdHOE OTOOpaKEHHE TPYNIBI TOTY-

HOPM pacIpeiesIeHU Ha IPYIITY TPUTOHOMETPUUECKUX YIJIOB:
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d/(q 1)
DZ PO
a, = -In Nq_l( p), NOH( p=0—0 , (6.2.1)

STy

d/(q 1)
DZ Py
-inN_ 5PH QPO g (6.2.2)

a N =
=Nl NeREE T
L ﬁ
[Ipu =1 nmosyHOpMBI TPEOOPaA3YIOTCS B CPETHUE TEOMETPHUECKHUE pac-

2 (np)n g

Hpel[eJIeHI/Iﬁ " TOr]a MOJIiyanum

a=-InN(p), N(p=expE—/7rr——-~0 (6.2.3)
B ¢£7 B
Ong pO O
OpO  ..0p0 "y P g
p p [ i
a' =InN N =e 6.2.4
ne oF XPor—m [ ( )
0 Zpi 0
H ! =

3aKOHBI KOMITO3UIIHNH TPUTOHOMETPUUICCKUX YTJIOB BBIPAKAKOTCA B BUIC
OOBIYHOI'O CIOKEHHUS

a =da

—a _+
q - o0 =0g*d

| ]
il g %q=d

q1°0(’q2 =a' +0(’q2, (6.2.5)

q

rae o, O u O, COOTBETCTBYIOT pacmpeieneHusM Py = Q P, P u p; u

HUMCIOT TPYHIIOBLIC CBOMCTBa KOMMYTAaTHUBHOCTH, a TaKKC aCCOOHUATUBHOCTH.
EI[I/IHI/ILIHBIMI/I 9JIEMCHTAMU I'PYHII ABJISKOTCA HYJICBBIC 3HAYCHUSA, A O6paTHLIMI/I -

IIPOTHUBOIIOJOKHBIC 3HAYCHU S (—Gq) n (_G’q) .

Paccmorpum otobpaxkenue ¢yHkiuid suTponiuu B Tume | oOmieit kiac-
cupukauuu mep uHpopmarmii. U3 (6.1.1) — (6.1.5) crnenyroT BbIpakeHUS
0000IIEHHBIX TUIIEPOOTNIECKIX (PYHKIIN:
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1

. _ ~JwH _
Slnh(\/ZJO(q)—\/l_I_SH_wHZ,Cosh(\/a)aq)—m, (6.2.6)
Slnh(\/a)a )
Tgh(f q) COSh(x/Z)O() = JoH | (6.2.7)
Cigh(vea, ) = Cos(oxt,) 3 (6.2.8)

Slnh(«/a)aq) Tgh(\/aaq)
Hcnonb3ys MCXOJIHBIM 3aKOH KOMIO3MLMHK 3HTponui (6.1.1), a Takxke

cootHomeHus (6.1.6) u (6.1.7), moryuum GpopmyIibl.
1. TeopemblI cJ107KeHUsI APTYMEHTOB:

Slnh( ) Slnh%/i(a +0(q2)
—Slnh( )COSf(x/_ )+ Slné ooaqz) Cos(x/anql)+

(s/f) Slnh( )Slnt(\f ) : (6.2.9)

Cosh( ) CoslH/i(a +0(q2)
= Cosh(vaxi ;) Cost{vua ,)+ SinfVwa ) Sinfa/wa,) (6.2.10)

Tgh( ) Tghy(a +0(q2)
_ Tgh(f )+Tgh( ) (a/x/_)Tgf(x/_ )Tglﬁx/anqz)
1+Tgh( )Tgf(f )

Ctgh ( ) Ctg h%/i(a +a qz)
_ Ctgh (v, ) Ctgh{vexr ) + 1
Cigh (o) + Cig{Wa )+ (¢1s)

(6.2.11)

(6.2.12)

2. CooTHOmIEeHUSA MeKAY PYHKIIUSAIMM :

Cosr?( ) (¢/o0) Coslﬁf q) sin(\/aqu)— Sir?r(\/aqu): 16.2.13)

B 1
COShZ(\/anQ)_h(a/\/a))Tgh(\/anq)—Tghz(\/anq)' (6.2.14)
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Sinhz(\/a)aq)z

Tghz(\/a)o(q)

3. ®yHKIHMH ABOHHOIO APryMeHTa:

sinh(Vwar,) = 2sinan,) Cosfvaa )+

Cosh(\/a) yo

(G ()

): Cosl%( q)+ s.n?r(\/_ )

q

2Tgh{oxr,) + s/ Vo) Tt (Vean

Tgh(\/a)mq) 1+Tgh2(J_ )
. Ctghz(\/ao(q)+1
Cgh(vVwar, )= 2CigH{an, )+ (¢9a)
4. Cymma pyHKImii:
sinh(va,, )+ sin{vex ) =

= 2Sinhgjaé'ﬁ%@sh%@ﬁm a” %q %

+—Slnh[1\/7ﬁu%s|r]h[1\/7E qz% |

o, +a 11 [ —am

COSh(\/a)O( ql) + Cosl‘(\/a)o( q2) =

= 2003h5/aé'ﬂ%(;osf§/5ﬁm a1 % %

€
+

Jo

COShMﬁu%SIHWE qz% |

1+(8/@)T9h(ﬁnq) ~Tgh? (@aq) '

(6.2.15)

(6.2.16)

(6.2.17)

. (6.2.18)

(6.2.19)

(6.2.20)

(6.2.21)



Tgh (Ve )+ Tah{Vexr ) =
_ Sinh%/a)(aql+0(qz E—(S/\@) Si”r(*@“ql) Sim(‘/an q2) (6.2.22)
Cosh(\/aﬂql) COS*(\/&‘ q2) |
Ctgh (o )+ Ctgf(f )
 Sinna(a ra,,)F /3 sk,
- Smh( ) Slnf(f )

5. O6patHble (l)ymcuym

) im(\/an qz) _ (6.2.23)

ArcSinhx = e In%«/lﬂ—:z/éboﬂ/ (#e%/ @)+ B (6:229)

ArcCoshx= ey Iné«/ll-sz/‘&ﬁ\/ (#e? @)= & (6225
%_ /( 1+€2/ 4w \/Z))E

Archhx—ZW é /( e +s/\/?n)§ (6.2.26)
_ 1 %‘ V(i a0-e V&)

ArcCtghx = 2\/1+€2/4w 1 ]/(\/1+€2/4w+€/\/_)§, (6.2.27)

6. CyMMBbI 00paTHBIX QyHKIIUIA:
ArcSinhx+ ArcSinhy =

—ArcSth \/y 1+%/ 40)+ 1+ y\/ re?/ o)+ g ,(6.2.28)

ArcCoshx+ ArcCosly =

=ArcCosh{ Xy + %/xz(}fsz/ 4,0)— B %/ 2/6%
><B/y2 (1+€%/400) - 1+ ye/ 2\/68 , (6.2.29)
O+ y+(e/vo) xyE

ArcCtghx+ ArcCtghy= ArcCtg Hj

(6.2.30)

1+ |
Xy L
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ArcCtgh x+ ArcCtghy = ArcCtg H—|x+ yf(j\/_)é (6.2.31)
7. IlIpousBoaHbIe:
dsg;gf;ﬂ q) - Cosh( ) (S/J_ ) s.m(f ) (6.2.32)
dCosh(~/wx
\/ax(jaq Q) Slnh( ) (s/\/_) Cosl'(f ) (6.2.33)
dTgh(\/a)o(q)_ 1—(8/\/6) Cosk(\/aqu) Sinﬁx/aaq) 623
\/Z)daq - Coshz(x/aaq) - 0239
dCtgh(\/an)__l—(s/x/a)) Cosl'(x/anq) Sin(n/aqu) A
«/a)daq B Sinhz(x/aotq) (6239
dArcSinh X _ 1
dx \/1+ X2 (1+ 52/4u)) 1 0239
dArcCosh x _ 1
dx \/xz (1+82/400)—1 ©230
dArcTgh x _ 1
dx 1+ (8/\/6)X— X2 x<b (6:2:39)
dArcCtghx _ (6.2.39)

1
dx __1+(s/\/a))x—x2'

@®opmMyIbl N-KPaTHOTO W TIOJOBUHHOTO apryMEHTa, a TaKXKe APYrHe Co-
OTHOIICHHMS JIETKO BBIBOIATCS 13 (6.2.6) — (6.2.39).

B cnayuae mHbopmarnuu paznuuus uMeeM 00O0OIIEeHHBIE TUIepOoInye-
ckue QpyHKIUn

Tgh(vwal,)=-Val , Ctgh(vea:,) :W, (6.2.40)
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. D\ Jol D\ 1
Slnh(ﬁﬂq)——ﬁ, COSh(\/aﬂq)—m. (6241)

B 3akmiodueHue BBeneM MpeNCTaBlICHHsS a0ENeBOW TPYIIBI SHTPOIHMA
GyHKIUSIMU ¢1(H ) u ¢, (H ), KOTOPBIC HAXOMASTCS B CICIYIOIIIEM COOTBETCT-
BHUH C 3JIEMEHTAaMU SHTPOIIUN

6,(H)=6,(HoH,)=0,(H )0 H )+o {H Jo {H )+
+(S/‘/a))¢1(H1)¢1(H2) ’ (6.2.42)

0,(H)=0,(H,eH,)=d,(H)o (H )+ (H )o (H ). (6.2.43)

OYHKINN C YCIOBUSMHU ¢1(0)=0 u ¢, (0):1 YIIOBIETBOPSIOT CJIe-
JYIOIIEMY PaBEHCTBY

92(H)+(g/Vw)o, (H)o,(H)-92(H)=1. (6.2.44)

Torja nmpu U3BECTHOM 3aKOHE KOMMNO3UIIMU 3HTponui (6.1.1) oqHo3HAY-
HO BBITEKAIOT BBIPAKEHUS

0, (H)= LM g, ()=,
V1+eH —oH 2 V1+eH —wH?

paBHbIe 00001IEeHHBIM THIIEpOOTUUYECKUM QyHKIUAM (6.2.6).

(6.2.45)

6.3. I'eomeTpuueckoe npeacraBjieHue
C MCeB/I0CBKJIMI0BBIM U rajujieeBbIM IpeaeaoM
ISl MEeTPUYECKON PYHKIIUU

CornacHo pesyabTataMm pasjena 5.3, 3amMIIeM 3aKOH KOMIIO3UIUM H-
Tponuii (6.1.1) Tak

H1+H2+(€1_82)H1H 2
1+gg,HH, '

H :(H1°Hz): (6.3.1)

[ToncraBnsisi B 0000IIEHHBIE TUTIEPOOTHYECKUE PYHKIIUU 3HAUYCHUE SHTPOITUU
(5.5.21) ¢ A =—1 nna 3akoHa kommo3uuu (6.3.1) B BUIE

H = B\Iq—l( p)H_Sl - HNq—l( p)Hz _
€, HNg ( p)H_£1 +e, N, o p)gz (6.3.2)

% _ 2% . ésl+s 2)ag/2 _ é(sl+s 20 /2

Ezeelaq +€1e_52°‘q - Eze(€1+€2)%‘/2 +£1e_(€1+€ z)o‘q/2
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C M3BECTHBIMHM 3HAYCHMUAMU IIapaMETPOB € = 81 _82, w= 8182 n D>0 , [MOJIy-

9uM (HOPMYJIBI

e(81+82)aq/2 B e—(£1+s 2)ag/2
Tgh( 8182aQ) ~VEE ¢ e(el+82)aq/2 te e—(el+sz)uq/2 ' (6.3.3)
2 1

B _ ot

Sinh{\fe£20,) = e 2 —— g

(e, +¢,)e
e(sl+52)otq/2 B e—(£l+s 2)ag/2
= JE£, , (6.3.4)
(e, +2,)
£10 e
€. e +g.e
COSh( 8182aq): : (sl—s Ja /2 =
(e, +&,)e™ 2"
_ e,/ g glared/? (6.3.5)

(e, +e,)
Cosh( alazaq)+ el/azSinr(\/gﬂq):e(slﬂ"‘)%/z, (6.3.6)

Cosh( elezaq)— £,/€, Sinf(./ef,Zaq):e_(£1+£2)%/2. (6.3.7)
B (6.3.2) osuTponmus HUMEeT KOHEUHBIH HMHTEpBAI  3HAYCHUN

(_]/81)< H <(]/€2)'

[Ipn ymHOXkeHUU cooTHomeHus (6.3.6) Ha (6.3.7) BeITeKaeT (Gopmyna
(6.2.13), a ipu AeIeHUH — YKCIIOHEHIIMATbHAS (DYHKITUS

el Cosh( alazaq)+ e /e, Sinl(\/gzuq).
Cosh( slszaq)— £,/€, Sinr(ﬁzaq)

B3anMocBs3bp 0000IICHHBIX THUIEPOOTUYECKUX (QYHKIHA ¢ OOBIYHBIMH
TUIEPOOTUISCKUMH (PYHKIIHSIMH JTAETCSI COOTHOIICHUSIMH

(6.3.8)

2,/€.€ +€
sinh( /g0 ) = 722 sinhe L Zaqg, (6.3.9)
(e,+e,) O 0
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E +e, O
H2 °H

Ce.—e. 0. [E 0
—@% 2 Bsinh——2a
1+82ﬁ D

Cosh( slszaq)= cos

. tghEEBiﬁsza = E

Th( eea):DzVsng 2 qH J

J q @sﬁsz 1-&, Etg Dsl ) DB'
% g

N3 KOTOPBIX BBITCKAIOT PABCHCTBA

Sinh( elezaq)+ Sinl(— alazaq): 0,

Cosh( slszaq)— Cosf(— slszaq)=

Ek’:l_ 2D ;
=—ﬁT:2ﬁS|nh( slszaq)
1"'\/51/8 Tgh(\/81 0 q) - VSJEngf(—ﬁé]q)

1- e, /g, Tgh(\/a1 0 q) 1"'\/?521-9"(_\/;9(1) |

1 N 1 &t
Tgh( slszaq) Tgh(— €0 ) Hr

Tg h(— elezaq)

B g
1 @Eﬁmh( slszaq)

Sinh(— alazaq)
Cosh(— slszaq) '

Tgh( slszaq) =-

Tgh(— slszaq) =

(6.3.10)

(6.3.11)

(6.3.12)

(6.3.13)

(6.3.14)

(6.3.15)

(6.3.16)

(6.3.17)

OyHKIIIN COSh( Elszo(q) u Tgh( €,€,0 q) HE SIBIISIIOTCS CHMMETpUY-

HBIMHU OTHOCHTCIIbHO 3aMCHBI Gq Ha (_G q) .

YuuteiBasgs (opMynasl 00OOIICHHBIX TUNEPOOTMYECKUX (GYHKIUH, W3
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(5.4.39) u (5.4.40) BbITEKaET COOTBETCTBYIOILIEE MATPUYHOE MPEJCTABICHUE
rpymI Mep HHPOPMAIIUi B TPUTOHOMETPHYECKOM BUJIC

%osh( £,0, )+ ] -

Ala ):e““q%jfzs'”h( &0 )B s Slszaq)g (6.3.18)
a ;2 sinh(\Je,4, ) Cost{\Je£ a,) E
Sconf ) a

_ i \o
A(O('q)ze\'%%%g;; Sinh( /e )é S slszaq)g} (6.3.19)
% rSmh( £, Cost{ e a,) E

Hanee nyist ciay4asi TpyHIibl SHTPOMHM ONPEAETUM IBYMEPHOE MPOCTPaH-
CTBO C KOOPJAMHATHBIMH ocsiMu N u ¢ . [Ipon3BosbHAs TOYKA B 3TOW CUCTEME

KOOPJIMHAT, 3aJJaHHAsI PaJnyc-BeKTOpoM R = (r],E), OIIPEICTISIETCS] PACCTOSTHU-
€M WIH JJTUHOU HRH OT LEHTPA KOOPAMHAT U yIIOM O, 9TO OTPakKaeTCs CO-

OTHOIICHUAMU

n=e 9|R ( alazaq), =g % ( alazorq). (6.3.20)

Torga nosy4um BeIpakxeHue

e @1 -
HRH F(n.g)= E%@ \/n %né—&z (6.3.21)

C 9KBHBAJICHTHOH (popMOii

H*‘ Wﬂf::§1+sle+ g,—€,)H-gg H? =

= {exp%@At&:Tgh Q\/HaH -—wH? , (6.3.22)
rae Tgh(.lslsqu)zz/r] =JE£,H .
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[IpeoGpazoBanye KOOPAUHAT
D@osi’( slazaq)+ B O
£ O : C
hialt o O rlesaca) ;e
lenh( alazaq) Cosl( slszaq)B

IIpHu IMOBOPOTEC HCXOI[HOﬁ CUCTEMbI KOOPAWHAT HaA YI'OJI Gq OCTaBJIACT (bOpM'

MHBapHaHTHBIM 3HaueHHE paccTtosiHus (6.3.21).
Jns paccMarpuBaeMoil CHUCTEMBI KOOPIWHAT MMEEM BMECTO MaTpPHUIIBI
(5.4.41) cnenyroniee MaTpUUHOE TIPEICTABIICHUE

_ Eﬂ—ﬂ/ez/elH D_eliezx
A= T

0 1en(-s) s I
D\/1+H (e,-2,)/Jeg,~H?  |1+H (e, /8122 H2 O

0 (6.3.24
D ( )

€€,H
oo e

KOTOpOE U JaeT npeobdpazoBanue kKoopauHat (6.3.23). B urore cooTHomeHus
(6.3.20) 3anumyTes Tak

\

n _Ol-g,H G,

HQH :Elle E \/1+(81_82)H yyvES (6.3.25)
\Y

g _[l-g,H e, @H

R ﬁlan ﬁ \/1+(€1_82)H SyTE , (6.3.26)

a mpeoOpa3oBaHus BEINYMH (r]/ HIE{H , E/ Hﬁ”) MOCPEACTBOM MaTpHiibl (6.3.24)

JIAat0T HOBBIE 3HAYCHHUS SHTPOIHH, YAOBICTBOPSIOIICH 3aKkony (5.3.4).

AHaOTUYHO OmpenenstoTcst (GOPMYIbl I TPYNITBl HHPOpMALU pas-
JIAYHSL.
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Paccmorpum ciywaii ¢ V =V (81, € 2) u 3anuiiem (6.3.21) Tak:

0 v +1EI O v _}D
HQH=('“‘\/51/525)E5E ZE(n +\/ez/alri)ﬁsE ZE. (6.3.27)
lpy ManbIx yriaax a, uMeeM HIQH =N u u3 (6.3.27) BeITEKACT 3HAYECHUE

napamerpa

2 (6.3.28)

KOTOpOE€ B CHJIYy HMCXOJHOTO YypaBHeHHs (5.5.13) ymoBIeTBOpSIET YCIOBHUIO
vZ0.
JlnrHa paguyc-BeKTOpa MPUMET BH/]L

[R|=F (n.8)=(n-Jeufe,8) "™ (n+ e /e8) 2 =
1Ek»:1—szD
Eh \ 1/5 EDZ 17€5 \/r] ﬁnE_EZI
e T

PaccmaTtpuBaembie TByMEpHbBIE TeOMETpUH Mep MHGOpPMAIlUU €CTh Teo-
METPHH TUIOCKHX W TJI00QJIBHO aHHU30TPOIHBIX METPUYECKUX IPOCTPAHCTB
Munkosckoro [40] ¢ merpuueckoit ¢pynkmueit (6.3.21) u (6.3.29). AHU30TpO-
Mus MPOCTPAHCTB XapakTepusyercs mapamerpamu V u €. [IpeoOpazoBanue
koopauHat (6.3.23) peanuzyeT ABUKEHUE MPOCTPAHCTBA.

Metpuueckass (pyHKIHS TJIOCKOTO M TJI00aNbHO aHU30TPOMHOTO MPO-

(6.3.29)

CTpaHCcTBa MUHKOBCKOTO TMPU YCIOBHSIX V =T (al +€ 2) / 2, €,=Y, W

€, =1-q umeer cnenyromui Bua

ﬂ/z
[R|=F(n.2) E n(j/fi) 0 \/2 %né—éz (6.3.30)

s pusndeckoit 6e3pasmepHoit suTponuu B Tume 1D

- / n
H Phys — 1 g i z H
ay " g-10 n g7
v n

(6.3.31)

[
[]
[]
O
[
g
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OnpenenuM ypaBHEHHE HHAUKATPUCHI [40]
F(n&)=1, (6.3.32)

KOTOpasi MpeJCTaBiIsieT co00i B JABYMEPHOM IMPOCTPAHCTBE KPHUBYIO JIMHUIO.

Pauyc-BeKTop R IepeceKaer 3Ty JHHHIO B OHOI, M TONBKO OJHOM, TOUKE.
Ha puc. 6.1 mnpuBeneHsl HHAMKATPUCHI uist ciaydaeB a) =0 wu
6) r =1/2. Jluuuu 1 u 2 cootBercTBytoT Y=1n y=1/2.

n

n >-

2] 1 1 ]

1"; 1“‘-—._1'_'

2 1 ¢ 1 2¢ 2 -1 P 1 2F

"'J__lg —1:":"_‘_‘2"‘1.

. 1 j
,/7 :\\ / x

2 9]

a o

Puc. 6.1. Uanukatpuce! ansg Tuna [D:

1 (y=1).2- (y=1?)

Eciu r =0 u y=1, To UHAUKATPUCHI SIBISIOTCS €IUHUYHBIMU TUIIEPOO-

namu. 13 (6.3.30) BeITekaeT meTpuueckas (QpyHKIUS, paBHas UIMHE paanyc-
BEKTOPA B U30TPOITHON MCEBAOEBKINIOBON T€OMETPUU

|R|=F (n.€)=yn>-€, (6.3.33)

au3 (6.3.31) nonyunum Beipaskenue suTponuu B Tume |C

O m m ﬁD
ﬂ—ﬁ} N
yeys— L O O p'/izp'HB (6.3.34)
. : 3.
q_1EI_+ mpq/i1 ﬁg
= F ! iRHE

B stom ciydae o600mieHHBIe THIEpOONUYEcKre (PYHKIIMH COBIAJAOT
¢ OObIYHBIMH THIEpOONMYecKUMU GYHKIUAMU U u3 (6.2.6) — (6.2.8) umeem

hopMyIIBI
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H

i

coshi{ F-q)a H= T =

:%%ﬁw/ggﬁzﬁgm/fp%, (6.3.36)

sinhHl—

%ﬁpﬁ/fﬂﬁl mnq Zmﬁ’%
= (6.3.37)
/ ol

B I . (6.3.38)

B teopuu nH(popMaIum UCIOIL3YIOTCS HOPMUPOBAHHBIE Mephl. [1loaTOMY
JUISL HUX ¥ PACCMOTPHUM OTIUYMUTEIbHbIE CBOWCTBA SHTPONUN B aHU30TPOITHOM
Y U30TPOMHOM ciydasx reomerpuil. Ha puc. 6.2 mpenctaBieHbl 3aBUCHMOCTH
HOpMHUpPOBaHHOU SHTpornuu B Tume 1D
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+y |:|

_ Dl— pd O

14 y2tn-0) ﬁi ]
oy = 0 (6.3.39)

D

(1+y)(1-a) [ m
1-2 ﬂﬂ@i pq

oT pacnpeneneHus npu m=2, q=3/2 u P, = p. Jlunnu 1, 2 u 3 coorserct-

BYIOT 3Ha4YeHusM Y=—7, y=0u y=5/2.

i,,(v)

I:)IIIIIIIIIIIIIIIIIIIIIIIIII

02 04 0.5 08 i p

Puc. 6.2. 3aBUCUMOCTb SHTPOIIUMU OT PACIPENCIACHUS:

~(v=-7),2-(v=0),3(y=5/2)

6.4. DuTponusi u MHpOpMALUS PA3THIUS
B IICEB/I0EBKJINI0BOH reoMeTpUH
Mep uH(poOpMAaUHU

PaccmoTpum HeKOTOpbIe CBOMCTBA HOPMUPOBAHHOM SHTPONUU U UHPOP-

Malu pa3jindunsa
1+ 220-0) & ﬁz o

m
q (p)= 1- 22G0) D - ' IZ B =
pq

(6.4.1)

315



f
1_

_ 22(1q)+1D ﬁiipquiqa
|q(p.u 520t _ 7
B

B Cllydyae H30TPOIHOW TICEBJIOCBKIUIOBON TeoMeTpuu Mep HHpopmammu c
MeTpuueckoil pynkuuei (6.3.33).

1. BoINyKJI0CTh M 3HAKOONPEIEJEeHHOCTh. DHTPONHS U HHPOPMAIIHS
pa3nu4us €CTh BEIICCTBEHHBIE U BBIMTYKIIbIE (DyHKIIMOHANBI. CripaBe /Bl He-
paBeHCTBa

Su =1 (6.4.2)

OOOoOoOdno

H,(p)>0, (6.4.3)

l,(p:u)>0  (a>0), 1,(p:u)<0 (g<0), (6.4.4)
Ho(ap+ap,)s aH,(p)+ aH( p), gpﬂ :izm p, =1, (6.4.5)

Haup +va,p,): uls al (p: U+ aL( py Y, (6.4.6)
rie 3 +a,=1,a >0wu a,>0.1lpu q=0 u3 (6.4.1) BHITEKAET PaBEHCTBO

_50m?-

"3 %ﬁ_ (6.4.7)

Ha puc. 6.3 npeacraBieHbl 3aBUCHMOCTH dHTporuu H a (p): a) oT pac-
npejiesicHds P Tpy 3HavYeHusax mM=2, p=p, gq=-1; 0; 1, 3u 6) or uuc-

na g mpu m=2, p, =1/4.
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N\

0,2 0,4 0,6 0,8 pl -4 -2 0 2 46 8 10q

Puc. 6.3. 3aBUCUMOCTb SHTPONIUMU:
a —or pacnpegenenus: 1 — (Q=-1);2- Q= 0);
3-=1);4-Q=3) u 6—oruncnaq
Ha puc. 6.4 npuBeneHs! 3aBUCUMOCTH WHPOpMauu pa3nuius | q (p : u):
a) OT pachpepeleHHs 0pH 3HAYeHHIX M=2, P =p, U =1/3 u

q=-12; 0; ¥2; 1u6)oruucna g npu m=2, p, =1/4, u =1/3.

(P2 )
0,1;

0,05:

a 9]

Puc. 6.4. 3aBrcuMOCTs MH(OPMATINH PA3THIHS:
a —ot pacmiperenernns: 1 — (= -1/2); 2- (= 0);
3-=1/2);4-@Q=1)ub6—oruucnaq
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2. HeaqAUTHBHOCTD /1JIs1 HE3aBUCHUMBIX 00beKTOB. [IycTh coBMEeCTHOE
COCTOSIHHE CIy4aHOTO OOBEKTa OMUCHIBACTCS HOPMHUPOBAHHBIMH COBMECTHBI-
MU pacnpejienenuamu p; = QB 1 U; =Yy mipu CTAaTUCTUYECKON HE3aBUCH-

MOCTH JIBYX CIYYallHBIX OOBEKTOB. MIMEET MECTO CBOWCTBO HEAJIUTUBHOCTU
Mep uHpopmanmu

Hy (p)+ Hy(p,)
H AL ARR 1 L 6.4.8
(P (o, () (049
I (p :u)+| (p :u)
g\Pp-uy )T 1,(Py0 U,
|q(p12 12) 1+£12|q(p1 ul)lq(pzluz), (6.4.9)
rac KBaL[paT HapaMeTpa NMECT 3HAUCHUC
[4- 22(1‘q)ﬁ
8]2. ZQ-G +22(1_q)5 . (6410)

IIpu =1 u3 (6.4.8) u (6.4.9) cnenyer anAUTUBHOCTH A dHTporuu LllenHo-
Ha—Bunepa u nndopmanuu paznuuns Kynsbaka—Jlei6nepa.

3. DHTpONMsA PABHOBEPOSITHOIO COCTOSIHMSI. DKCTPEMYM JHTPONHHU
MIPU YCIIOBHH COXPAHEHUSI HOPMHUPOBKH PACIIPECIICHUS] P J1aeT PaBHOBEPOAT-

HOC pacCIIpCACICHUC

p=1. (6.4.11)

m

9KCTp€MaJ'IBHO€ 3HAUYCHHUC SHTPOIINHU IIPpHU PABHOBCPOATHOM COCTOSAHUU

1+ 22(1-q) (- m2(l—q) 0
H, (p)ext T 1= 920 5& e 5 (6.4.12)

3aBucHT OT mapametrpa (. [Ipu q=1 u3 (6.4.12) cnenyer U3BeCTHOE BbIpaxe-

HHC

Hy(P)ex =lm Hy (P) o =l0g, m. (6.4.13)

4. Mudopmanust pazauyus ¢ U, = 1/m. Undopmanus pasnuuus B CO-
CTOSIHMH C PacCIpelIe]ICHHEM [0 OTHOCHUTEIBHO PaBHOBEPOSITHOIO COCTOSIHUSA C

u. =1/m pasnsercs:
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-t
22(1q)+1D ﬁlzp m

:
Iq(pIU) 22(1—q)_1D m f
H

(6.4.14)

pqmq 1

imif o

B3aumocss3p Mexay (byHKuHOHaJIaMI/I (6.4.1), (6.4.12) u (6.4.14) orpa-
JKE€HA B PaBEHCTBAX

L+eHg (P)ey, _ DHEI q U)DEU-+5 H (p)%

p:
(6.4.15)
11 (Pl 1511 (PU) EEI-E:H, ()
H -H
lg(piu)= qz(p)e“ aP) (6.4.16)
1+81Hq (p)ext Hq(p)
CornacHo HepaBeHcTBaM (6.4.4) u3 (6.4.16) BeITeKaeT

H,(p)<H,(p),, mpu q>0, (6.4.17)

H,(p)>H,(P),, mpu q<0. (4.4.18)

CrnenoBarenbHO, SHTPOIUS MEHbIIE (00bILE), YEM SHTPONHSI PABHOBEPOSITHO-
ro cocrostHus npu >0 (q < O) :

5. Mepa HeTO4YHOCTH. Mepy CTaTUCTUYECKOW HETOYHOCTH OINpPEAEIUM
byHKIIMOHATIOM

Ha(p)+14(p:u)
1+aqu(p)Iq(p:u)’

KOTOPBI COOTBETCTBYET 3aKOHY KOMMO3UIMM Mep MHGOpMaluu B TPUTOHO-
METPUYECKOM BHJIE

(6.4.19)

Hq(p:u):

h ro o= tohfe.ry )+ toble)
tght, (0‘ )D 1+tgh(aa )tgr(ao‘ )

TPH CTIOXEHUHU YTIIOB O\ 1 a q

(6.4.20)

B npenene q — 1 u3 (6.4.19) BeiTekaeT Mepa HeTouHOCTH Keppumka

H (p:u)=lim Hy (p: Y)= -3 (log, 4) p- (6.4.21)

_MB

Ha puc. 6.5 npejicrasiens! 3aBucuMocT SHTporn H (p), nadopma-
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OUH pasiinduAa |q (p:U) 1 MCEpPbl HCTOYHOCTH

npu m=2,q=2, p, =

H (p), 1,(p:u), H (p:y

0 02 04 06 08 pl

a

H q (p: u) OT pacrpefeNeHus

pua)u =Y3,6) u =12

Hq_(p), I,(p:u), H (p:y)

1,23

1]
0,8; 1
0,6
0,4]

0,2

G-|||||1|||||||r|||||||||||

0,2 0,4 0,6 0,8
o

Prc. 6.5. 3aBUCUMOCTH (DYHKIIHOHATIOB OT pactipe/eeHAs:
1 —snarpomms Hy(p), 2 —nadopmanms pasmirans | (p:u),
3 —mepa HeTouHOCTH He(P:U)

6. HopmMupoBanHocTh U pa3dMepHOCTb. Onpenensis HOPMUPOBAHHOCTD

SHTPONUH HA EMHUILLY TIPU M=2 u P, =

P, =1/2, Tem cambiM 3aaeTcs eau-

HUIIA U3MEPECHUS B JAHHOW MOJICTH OJTHUM OHUTOM.
CBsi3b MEXKIYy paccMaTpyuBaeMbIMH HOPMHUPOBAHHBIMH M (DU3HUECKUMU

0e3pa3MepHbIMU MepaMH HH()OpMAIIH

ﬁip‘”am

h
qu yS( q 1D . (6.4.22)
pq
El ﬁzpﬁq“‘
1P(p:u) (6.4.23)

JA€TCs paBEHCTBAMM.
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7. Uudpopmanusa @umepa. [IpenensHoe 3HaueHHe HHOOPMAITUN Pa3IIH-
4Msl B Cilydae pacnpeeneHuil . (9) u U (9) =p (9+ 59) UMEET BUJI

20 ﬁz pd(8) p~9(6+30) ﬁ%
|, (6:0+88)=2 O+10 JBE
2(1“4>—1D m F0
9(8) po(6+30) O
> P a5
) )
Ed 2 2 aer P OT
_ q 1—q @2(1_Q)+1|:| 5
B (2 )E?zu—q)_lg_ee(ée)a (6.4.26)
A€ BCJIMYMHA
m [@np (8)F
Moo =2 Dﬂm p, (6) (6.4.27)
T 0 00

ectb uHpopMmaruss Purrepa 0 BeIUYMHE HEPIIYKTYUPYIOIIEro mapameTrpa O
B TEOPHH OLICHUBAHUSI MaTEeMaTUYECKOM cTtaTucTuku [32, 33, 39, 74, 75].

8. f-auTponus u f -undopmanus pazamuusa. DHTPONHS U UHPOPMAIHS
pa3InYMsl MPEICTABISIOT COO0M (PYHKITUU ITOJTYHOPMBI pacrpeeieHui

_ (1t 2t %l N1 (P) PHZ E
B\Iq_l H - 1 22 %—4_ B\l p Hz( ]) B
g-1 L]

(6.4.28)
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(6.4.29)

. Op 22 +1
If(pu)z}c%‘”u@ -1

I o

u}
5
=g
3

6.5. O000mEeHHbIe TPUTOHOMeTpHYecKHe PYyHKIHT

Paccmorpum otobpaxenue Gynkiuii suTpornnu B Tume |l o6mieit kiac-
cupukanuu mep uHbopmanuid. M3 (6.1.1) — (6.1.5) crnenyoT BbIpakeHUS
0000IIEHHBIX TPUTOHOMETPHYECKUX (QYHKIIUN

sin(v-wa, )= Jli;_“’_Hsz, (6.5.1)
Cos{v/-wa, ) = ﬁaHl_sz, (6.5.2)
To(V-an, )= ;Z((J; )) J=oH | (6.5.3)
Ctg(v-aa, ) = Cosfvem,) 1 (6.5.4)

Sln( wa) Tgi\/_ )

Hcnonb3ys MCXOMHBIM 3akOH Kommo3unuu sHTporui (6.1.1), a Takxke
cooTtHomeHus (6.1.6) u (6.1.7), nomyuum GhopMyIibL.
1. TeopeMblI C/102KeHHSI APTYMEHTOB:

Sin(\/Ixx ):Sin —oo(aql+aq2)D:

0
() oo ) S ) o)
+(&/V=w)sin(v=aa, ) Sin(v-oxt ) (6.5.5)

Cos{ym, )= Cofy~(ug o)+
:Cos(\/qnql) Coz{qu)+ Siqu) Siqu) _

(6.5.6)
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Tl - T = )
( —0 )+ Tg(x/_wa ) (s/x/z)) Ti«/znql) Tg(x/q)dqz)

1T, ) oo, o
Ctg( ) Ctg%/q)(a +aqz)E
_ Cugfyam) o )1 con
Ctg(\/IJO(ql)+ Ctg(\/q)aqz)+(s/\/q))' -
2. CooTHOomEeHUsA MexKAY QYHKIIUSIMM :
cos ({-am, )+ (o475 Cofyam,) Sipen,)-
+S|nz(\/_ q):1, (6.5.9)
1
COSZ(\/__ ) 1+(s/\/I)) Tg(x/Tw( )+ ng(r ) (6519
. _ T’ (Ve )
S'”z(mq)‘u(s/m)Tg(mqyng( T (6.5.11)
3. ®yHKIUM ABOWHOI0 apryMeHTa:
sin(v-w21,) = 2Sify-wa, ) Cof=wa )+ 651

+(2/v=w) sir?(V=wa, ),
Cog(v-021,)= Cod(v-wa,)+ SiH(v-ax,).  (65.13)

27k o) o)

A S N

., (6.5.14)

Ctg? (v-ox1, ) -1
e o]

Ctg(\/I)zaq) (6.5.15)
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4. Cymma QyHKIHiA:
sin{v=xt; ) + Sir{V=ox1 ;) =
= ZSinEV:DW%CO%/%mE ql_zq a2 %
+\/f_oo Siné/%é’#%gré/%%‘%aqz% . (6.5.16)

COS(\/I)G ql) + Co{@ qZ) =

_ —ZCOSEVI)DOW ';O‘ a2 %Co%ﬂ% mﬁ_ oL _20( a2 %

+\/%)Cosém)mq1;a @ %Smé/;)%%%%% . (65.17)
To(V-w0g, ) + To{v-cm ) =

= =in _w(aql"'an)EL(a/\/I)) Sif‘(\/Iﬂ ql) Sir(m q2) (6.5.18)
Cod o) o) |

Ctg(\/:wa)-i- Ctg(\/Inqz) =
_ Sind/=0 (0, +a, )3 (8/v=w) Sifv=onr,) Sify=en,) (6.5.19)
- Sin(\/I)O(ql) Si'(qu) | -
5. O6patHble pyHKIHN:

. 1 )
ArcSinX = - arcsin

e (2)
<

! arccos 1—82/(2\/7,0)2
e/

|

o]

. (6.5.20)

O
OO

O

ArcCosx =

. (6.5.21)

|
o4

2

_)2

1 arctg EX\/]-_EZ/(Z\/I))Z
pefae) g R

ArcTgx=

C
0
0 (65.22)
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1 \/1 £ 2\/:;0)2

arcctg 4

fe/(2e) g xR

6. CymMbI 00paTHBIX (pyHKIMIA:

ArcCtgx =

C
O
0 (6.5.23)

. . E [l 2 20
ArcS ArcSiny= ArcS o F -
rcSinx+ ArcSiny= Arc n*g\/ 5 s/( 2 oo) Ey2+

+ y\/l- 51 e2/(2-w) = g, (6.5.24)

ArcCosx+ ArcCoy = ArcCo%xy—%/ —15—152/( @)ZE% +
m

xe [ 2
= %/ % / 2-w) Dy 2@[@’ (6.5.25)
+ +(e/\/70) Xy[

ArcTgx+ ArcTgy= ArchD =y D’ (6.5.26)
O C
O C
+Arc C xy—1 0.
ArcCtg x+ArcCtg y=Ar Ctggx+y+(a/m)§ (6.5.27)
7. IlpousBoanbie:
in(\=o
%ﬁ:‘q)ms(mqy(a/ﬁ*)) Sir(JInq), (6.5.28)
J=a
dcjs_(_wdaq ). = Sin(v-wa, ) - (&/v=4w) Co{v-wn, ), (6.5.29)
dTg(\/IJaq)zl—(e/\/:o) COS(F q) 16 ) (6.5.30)
J-xa, Co (V-om, ) >
dCtg(\/Inq)__l—(e/JTo) Codv-xt, ) Sifv=aar,) ca
Todu, i (Vo (653
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dArc Sinx _

(6.5.32)
\/1 X % /2\/_
dArcCosx_ (6.5.33)
dx \/1 X % /2\/_
dArdC;(FgX (s/\/z))x+ X2 (6.5.39
dArcCtgx _ (6.5.35)

1
dx __1+(s/\/z))x+ X2

@opmMyIbl N-KPaTHOTO W TOJOBUHHOTO apryMEHTa, a TaKkXkKe APYrHe co-
OTHOIIICHUS JIETKO BBIBOsATCS 13 (6.5.1) — (6.5.35).

B cinydae mHpopManuu pa3nuuvs uMeeM 00OOICHHBIE TPUTOHOMETPH-
yeckue pyHKIu

To (V=aot, )= —v-al, Ctg(ﬁug):tg(?lw), (6.5.36)
Sin(m;):—# Cos{v/-wat ) = ﬁ (6.5.37)
€ —¢l -

B 3axmroueHue BBeneM MpeicTaBieHUs abeneBOM TpyMmbl SHTPOMHMA
Qynxmuamu ¢, (H) u o, (H ) , KOTOpbIE HaXOIATCS B CJIEIYIOIIEM COOTBETCT-

BHUH C DJICMCHTaAMHU 3HTp0HHI>i
6, (H)=0,(HioH,)=0,(H )0 (H )+o {H Jo {H )+
+(€/\/I))¢1(H1)¢1(H2) , (6.5.38)
d,(H)=0,(H,oH,) =0 ,(H)o ,(H )+o {H )o {H ). (6.5.39)

Oynxunu ¢ yenoswsivu ¢, (0)=0 n ¢,(0)=1 ynosnersopsiror cie-

JYIOIIEMY PaBEHCTBY:
+(g/v-0) 0, (M), (H)+$2(H)=1. (6.5.40)

Torna npu U3BECTHOM 3aKOHE KOMMO3UIMU >HTponui (6.1.1) ogHO3HAY-
HO BBITEKAIOT BBIPAKECHUSI:
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¢,(H)= JuH ¢,(H)= ! , (6.5.41)

Ji+eH —wH? () V1+eH —wH?

paBHBIC 0000IIIEHHBIM TPUTOHOMETpHUYECKUM (QyHKIHIM (6.5.1).

6.6. 'eomeTpuyeckoe npejacTaBjieHne
¢ eBKJIMIOBBIM IPeAeJIOM LI METPUYECKON PyHKIIMHU

CornacHo pesynbTaTam paszzena 5.3, 3amuiieM 3aKOH KOMIIO3UIMU H-
Tponuii (6.1.1) Tak

H,+H,+(g,- )HH

ECIRITRE

W, TOJICTaBMsisl B 0000IIEHHBIE TPUTOHOMETPUYECKIEC (QYHKIIUU 3HAUCHUE JH-
tporuu (5.5.112) ¢ A = -1 qys 3akoHa koMio3uiuu (6.6.1) B Bue

2
H= taffe, +e)oq 2] (6.6.2)

(e +22)/2-Heae,)/ 2Htgeave Jo /2

C H3BECTHBIMH 3HAYCHHUAMHU MapamMeTpoB €=§€ —&,, W=- (812 + Eg) / 2 u

H=(H,oH,)=— (6.6.1)

D <0, noxyuuM GopMyIbl B3aUMOCBSI3U C TPUTOHOMETPUIECKUMHU (KPYTOBBI-

MU) QYHKIHSIMH

tgHE *e ) ag/ 2 | (6.6.3)
(a +e,)/2-He, - )/ZHtgﬂelJ’az)aq/ZH

Ds
SinDD/(af+e§)/2 a, ,/a +e /2 'nE(z :: /;/ZHB, (6.6.4)
0

Cos3 (ef+e§)/2 aqéz

_(area)oosfe,veJay 4h(eme ) sifferre Jag B o

) (2. +e,)
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O/(e2 4 02 N & rE l(c24c2 (-
Cos (€1+82)/2 a, W Si (s,1+e2)/20(qE
=cosH{e, +¢,)a, /2H sinf{e, +&,)a, 21 (6.6.6)
COS@D/(£12+£§)/2 GQE_J@Z?T/Z Sirgl(slzﬂg)/ Zorqéz
1 2
:cosHal+ez)aq/ZH— sianl+az)aq/ZH, (6.6.7)

a TaKX€ TOXACCTBO

f

%W oy WA e
od

(sf+s§)/2

U
+Epos§/(sf+s§)/2 aqé— & - Sirg/(sf+£§ a tH =1 (6.6.8)
H

(af+e:2)/2

N3 (6.6.3) —(6.6.5) BEITEKAIOT PaBEHCTBA

Sin(\/(sf+7153)/2 qu)+ Sir(— (e2+€2)/ 2 aq)= 0, (6.6.9)

-_0 (?-82)/ ésin( (e2+€3)/2 aq) , (6.6.10)

)
, (6.6.11)
)
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O
:_ﬁ\/(s12+—7£§)/2@, (6.6.12)

__ , (6.6.13)
1% €78 ET(—(2+2)2 )
Freyag 2
sin(- /(g2 +£2)/2
Tg(— (sf+a§)/2aq): m( (e +e2) aq) (6.6.14)

U3  KOTOPBIX  CJlEayeT, uTo  (YHKIHH COS(J({»:l2 +€§) / 2 a q) u
Tg(J(sl2 +£§) / 20 q) HE SIBJISIFOTCA CHUMMETPUYHBIMH OTHOCHUTEIBHO 3aMEHBI

g ma (-a,).
YuuteiBasi GopmMyisl 0000IIEHHBIX TPUTOHOMETPUUECKUX (YHKIIHH, U3

(5.4.45) u (5.4.46) BBITEKAIOT COOTBETCTBYIOIIME MATPUUYHBIC MPEACTABICHUS
rpymmn Mep uHpopmaruit

_ -va
A(aq)—e 9 x

[ Ofc21c2 [ 0 C
S]Ios 81;82%& 0 0
o H 0 [erel Blezres

([ _ Ofc2,02 [ 2 2 ¢
DS Si E1+ES
x e = Sing =, o (66.15)
I:E (€1+€2)/2 % 0
]

Ofe24g2 O Ofe24¢2
Jl_2 Sin|+—2q O Co 1 _"2q
ef+s§ 2 qH 2 d
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v\ _ vag
A(aq)—e a4 x

(0 Ofe2,.2 0O O L
foog St C :

0
HN H 0 — /sfﬂgsinD €f+€§a'
as 878 g D gl +ed ] 2 2 8
x% a'qEE 7 (6.6.16)
ia 1/(8 +g2 /2 % g

[ 2 g2 +¢2 Ulg24¢2 DS
> 2Sin 1 > Za’qD Co Ma’qﬂ
€] TE€5 H 2 HE

Hanee ny1st ciayyasi TpynIibl SHTPOIMM ONPEAETUM JIBYMEPHOE IIPOCTPAH-
CTBO C KOOP/JMHATHBIMU OcsiMU N u & . [Ipou3BosbHAs TOYKA B 3TOH CUCTEME

L O

KOOpJZMHAT, 3aJlaHHasd paanyC-BEKTOPOM ﬁ = (r],E) , OIIPCACIACTCA PACCTOSAHU-

€M WJIU JJIMHOU HRH OT LIEHTPa KOOPJMHAT M YIIIOM O , 4TO OTPaXKaETCs CO-

{7

OTHOIICHUAMU

(6.6.17)
g= " |R|sinf [eF +e2) /2 a, ).
Toma TMOJIYYHUM BBIPAKCHUC
HF}H:F(H,E):eXpE Y arctD E(814-'82)/2\/(?’%+‘c'22)/2 i
%1*'32 %‘\+(81—82)E/2‘/(8i+822)/2%'
xJn2+ﬁnE+E2, (6.6.18)

C 9KBHBAJICHTHOH (popMOii

0 H (e, +e,)/2 D

H H F(n.&)= nexp%— arctﬁl o= H/Z%(

\/1+ o) H +(e2+e2)H2/2 =
=n{ expy Arch\/?uH gx/mH IPSTERS (6.6.19)
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e TQ(W aq):E/n:\/Fsg)/Z H.

[IpeoOpazoBanue koopauHat (6.6.17) mpu MOBOPOTE CHUCTEMBI KOOPH-
HAT Ha yrom o,

O Of2,02 O
Oeosd |2 82 On
2 qH

i
il
-va % E1_“:2 Si g
WS
0

—
™
N
+
(4]
N
~—
-
N
N
o

m
¢
+
m
NN
Q
o MHERoooo
92
>
O
I—‘mN
N | +
m
NN
Q
o)
mmmﬁa[gé%%
L
o
o
N
S

O O
in a O Co a O
ﬁs 2 QH 2 C‘H

ocTaBisieT (opM-UHBAPUAHTHBIM BIpakeHHe (6.6.18).
s paccMarpuBaeMol CUCTEMBI KOOPAMHAT UMEEM BMECTO MAaTpHUILbI
(5.4.41) cnenyroniee MaTpUYHOE MIPE/ICTABICHHE

DHs+e

arct
ot o

A(H)= expB—

o (2 +€2) 2 H, /(&2 g/z
M-Hz 1+ \E17Ey) H(El_s)

(7 +¢3) 2 Jeredz
H (sf+s§)/2 1

1+M_H2 1+ H (e, —¢))

(812+s§)/2 ,/(sf+e§)/2

KOTOpOE U JaeT npeobpazoBanue koopauHat (6.6.20). B urore cooTHomeHus
(6.6.17) 3anumryTcs Tak:

X

I o
[
+

(6.6.21)

DDDDDDDDDDDW

1

331



I 0 (s +52) 1

n _ 1
H—expgﬂ—ﬁa2 arct (sl—sz)H/Z%(
x ! , (6.6.22)
\/1+(81—€2)H +(si+£22)H2/2
E Y O H(51+£2) 1]
H—expgﬂ—1+£2 arctﬁ1+ sl—sz)H/z
)z 6623

a mpeoOpa3oBaHMs BEINYNH (r] / Hﬁ” , E/ Hﬁ”) OCPEICTBOM MaTpHIlsl (6.6.21)

JIAIOT HOBBIE 3HAUECHUS SHTPOIHUH, YIOBIETBOPSIOLIeH 3aKkony (5.3.4).

AHaIIOTUYHO OmpeaenstoTcess GOopMyJIbl Ui TPyNIbl HHPOpMaIuil pa3nu-
Yusl.

PaccmaTtpuBaemass aBymepHasi reoMeTpusi Mep MH(GOpMalUU €CTh TIeo-
METpHUsI TUIOCKOTO U TJI00AaTBbHO aHU30TPOIHOTO METPUUYECKOTO MPOCTPAHCTBA
Munkosckoro [40] ¢ merpuyeckoit ¢yakiuei (6.6.18). Arm3orpornus mpo-
CTpaHCTBa XapakTepusyeTcs nmapamerpamMu V u €. IIpeobpazoBanue xoopau-
HaT (6.6.20) peanusyer ABMKEHHUE IPOCTPAHCTBA.

Metpuueckass (pyHKIHS TJIOCKOTO M TJI00aNbHO aHU30TPOMHOTO MPO-

CcTpaHcTBa MMHKOBCKOIO IIpM YCIOBHAX V =T (81 +€ 2) / 2, €,=Ye, w

€, =1-q umeer cnenyomui Bua

1 pusudeckont 6e3pasmeproii suTpornuu B Tune |IC:
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U O . o DHD U

U O H

5 wiFe/Tef s o

Hpms= L E : 05 (6.6.25)
oy 1—qg by 1oy O . - Dlizy

_7t n _q

SRRt / 2Ry

O g

Onpenenum ypaBHeHHE HHIUKATpUCHI [40]

F(n.&)=1, (6.6.26)

KOTOpas MpeAcTaBiIsieT co00il B IBYMEPHOM IIPOCTPAHCTBE BBITYKIYIO U 3aMK-

HYTYI0 KpuBylo. Pannyc-BekTop R mepecekaer 3Ty JUHUIO B OJJHOW, U TOJIBKO
OJTHOM, TOUKE.

Ha puc. 6.6 npusenensl naaukaTpucel npu I = 0. Jluauu 1 u 2 cooTBeT-
crByor Y=1 n y=1/2. Kak BumHO, u3MeHeHHE GOPMBI OT OKPYKHOCTH CY-
IIIECTBEHHO 3aBUCUT OT mapamerpa Y. M3meHeHue mapamerpa I NpUBOAUT

JIMIIb K PACTSXKCHUIO-CIXKATHIO I/ICXOZ[HOﬁ 3aBHUCHMOCTH.

I 1 1T T 17T 1T 17T 17T 17T T 1T T 17T 17T 17 17T T 1 E

0,5 0 0,5

Puc. 6.6. Mnunukarpucsl ans Tuna IlIC :

1 (v=1),2- (v=12)

Eciu r =0 u y=1, To uHAUKaTpuca SBJISIETCS €IUHUYHONW OKPYHKHO-

cthio. U3 (6.6.24) BbITekaeT mMeTpuyeckas (yHKIUS, paBHas JUIMHE paauyc-
BEKTOpA B U30TPOIHON MCEBIOEBKINIOBON T€OMETPUU:
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[R|=F (n.8)=yn?+&2, (6.6.27)

a u3 (6.6.25) nonyunm Beipaxkenue >aTponuu B Tume 111B

1 m m ]
HPhys=_— ¢ a . 6.6.28
W 1-q 9@“@? p./iXP.% ( )

B aToM cnyuae 00001IeHHBIE TPUTOHOMETPUYECKUE (DYHKIIMU COBIAA-

0T C TPUTOHOMETPHUYCCKUMHU (KPYroBbiMH) GyHKImsME U u3 (6.5.1) — (6.5.4)
uMeeM GopMYIIbI

C
D Zp.qm

sin{1-q = —stIn—D (6.6.29)
oo =l e

(6.6.30)

(6.6.31)

DL
ctng—q)aqH:_;H: ctg]InI‘m—ID (6.6.32)

i

B teopuu nnpopmaiinm uCHOIB3YIOTCS HOPMUPOBaHHBIE Mephl. [1loaTomMy
JUISL HUX ¥ PACCMOTPHUM OTIUYMUTEIbHbIE CBOWCTBA SHTPONUN B aHU30TPOITHOM

W M30TPOITHOM cilydasix reoMeTpuii. Ha puc. 6.7 npeacraBieHbl 3aBUCUMOCTH
HOpMUpoBaHHOU 3HTponuu B Tume IIC:
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by oY) -(-y)eE I Y)(a)(Ing) B
* tgf{L+y)(1-a)(In2/ &

tg %(h y) Inﬁg pd %
(1+vy)-(1-v) tg%(ﬂ Y) Inﬁg piq o’

OT pacnpenenenus npy m=2, =2 u p, = p. Jlunuu 1, 2 u 3 cooTBETCTBY-

X

Sp =1 (6633)

10T 3HaueHnsm Y=-4, y=0u y=5/2.
H,,(p)
-

0,2
0,5
0,4

0,24

{05 e s S S S N N Y N R N N R O |

02 04 08 0,8 1ip
Puc. 6.7. 3aBUCUMOCTU SHTPOIIMU OT PacClpeaeICHUsL:

-(v=-4).2-(y=0),3-(y=5/2)

6.7. DuTponust u MHPOpMALUS PA3THINS
B eBKJIMI0BOM reoMeTpuM Mep nHGopMauuu

PaccMoTpuM HEKOTOpbIE CBOKWCTBAa HOPMHPOBAHHOM SHTPONTUHU U UHGOP-

Malluu pas3jinuuAa
q
o,
3P =1, (6.7.1)

tg{1-q)In2g 4

tga ﬁzw -afp

I, (p:u)= Ha -2 ,IZUI=1 (6.7.2)

B ClIy4ac HBOTpOHHOﬁ HCGBI[OGBKJ'II/II[OBOI/I reoMeTpun MECp I/IH(1)OpMaI_II/II/I.

H,(p)=
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1. BpInyk/10cTh M 3HAKOONPededeHHOCTh. DHTpoNHs U HH(popMarus
pa3nuuMs €cTh BEIECTBEHHbIE M BBINYKJIble (PyHKIHOHAIBL. VIMEIOT MecTo He-
paBeHCTBa

H, (p)>0, (6.7.3)

l,(p:u)>0  (g>0), 1,(p:u)<0 (g<0), (6.7.4)
Hy(ap+ap,)< aH(p)+ aH( p) gpﬂ :if p, =1, (6.7.5)

quaipﬁazpz): UE allq( P U+ azlq( P Y, (6.7.6)

rie 3 +a,=1,a >0wn a,>0.IIpu q=0 u3 (6.7.1) mony4nm paBeHCTBO

H,(p)= tt%((ll:r;)). (6.7.7)

Ha puc. 6.8 npezicrasnenst 3aucuMocti sHTpormn H (p): a) or pac-

npefieNieHHst P OpH 3HaveHHsX M=2, p,=p, q=-19; 0, 1, F2 u
6) ot uncna q npu m=2, p, =1/4.

H,(p) H,(p)

2,57 r
£l 1
1,5: |
] 1

B 2 o 1 2 3 4 g
i 3 |
0,587 -2

4
[ s s s s B S Y L B | 1
0z 04 08 o= i P 41
a o

Puc. 6.8. 3aBHCUMOCTB SHTPONIHA: @ — OT pacnpeAeTIeHHAS:
1-@=-1/9);2-q=0);3—-@=1);4-Q=3/2) u 6 — ot uncna q
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Ha puc. 6.9 npuBenens! 3aBucumoctu uHpopmanuu paznuaus | q (p : u):

a) OT pacmpeleneHuss 0pH 3HAaYeHWsXx mM=2, p=p, Uu =13

q=-1/10; 0; ¥2; 1u6)oruucna q npu m=2, p, =14, u =¥3.

[q(p:u) Iq_(p:u)

41

1 2 3 4 q

a 6
Pwc. 6.9. 3aBucrMocTh HHpOpMATINH PazTTHIHS:
a — ot pactipenenenns: 1 — (q =-1/10);2 - (q=0);3—- (@ = 1/2);
4-(Q=1)u6—oTuncnaq

2. HeaqiuTUBHOCTD /1JIs1 HE3ABUCUMBIX 00beKTOB. [IycTh cOBMecTHOE
COCTOSTHUE CIy4aitHOro 00BbEKTa OMUCHIBAETCS HOPMHUPOBAHHBIMU COBMECTHBI-
MM pacnpefieiennaMu P; = Q B 1 U; =yUu mpu CTaTUCTUYECKOI HE3aBUCHU-

MOCTH JBYX CIIy4allHBIX OOBEKTOB. MIMeeT MecTO CBOWCTBO HEaIMTUBHOCTH
Mep uHpopmanum

H,(P)+H,(p,)
H —__a\" arz/ 6.7.8
1(P2) 1-efH, (p,) Hq(P,) ©79)

I : + | :
g (PipiUsp) = alP )L (Pive) (6.7.9)

_1—sflq(pl:u1)lq(p2:u2)

2 _(1_ 2
rjie KBaJpaT MapaMeTpa UMeeT 3HaUeHue €] = (1 q) .

IIpu =1 u3 (6.7.8) u (6.7.9) cneayer agAUTUBHOCTH IS DHTPOIUHU

[lennona—Bunepa u undopmanuu paznuuus Kynpbaka—Jleiibnepa.
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3. DHTpONMsA PABHOBEPOSITHOIO COCTOSIHMSI. DKCTPEMYM OJHTPONHHU
IIPU YCIIOBUM COXPAHEHUSI HOPMHUPOBKH PACIPECIICHUS P /1aeT PaBHOBEPOAT-

HOC pacCIIpCaACICHUC
b == (6.7.10)
m

DKCTpeMaIbHOE 3HAUYCHHE SHTPOIUH MPH PABHOBEPOSITHOM COCTOSTHHU
tgH1-q) Inmg

Hq(Poy =
tg{1-q)In 23

3aBucuT oT mapameTrpa (. Ilpu q=1 wu3 (6.7.11) cremyer wu3BecTHOE
BBIp2KEHHE

(6.7.11)

Hl(p)ext:EEanq(p)extzlogz m. (6712)

4. Mudopmanust pazauyus ¢ U, = 1/m. Undopmanus pasnuuus B CO-

CTOSIHMH C pACIIPCACIICHUEM P OTHOCHUTEIBHO PAaBHOBEPOATHOTO COCTOSIHUS C

tgan S pemtEe
I, (piu)= 9@ ﬁizplm %
a tgHg-1) In2g

B3aumocssi3e Mexnay ¢yHkuuonanamu (6.7.1), (6.7.11) u (6.7.13) otpa-
’KCHA B PaBEHCTBE

u. =1/m paBustercs

(6.7.13)

Hy (P)ex. = Hq(P)

l,(p:u)= . (6.7.14)
) 1+Equ(p)eXth(p)
CornacHo HepaBeHcTBaM (6.7.4) u3 (6.7.14) BeiTekaeT
Hq(P)< "'q(IO)ext npu >0, (6.7.15)
H,(p)>H,(P),, mpu q<O. (6.7.16)

CrnenoBarenbHO, SHTPONUS MEHbIIE (OO0JIBIIE), YeEM SHTPOMHS PaBHOBEPOSTHO-
ro coctosiHus npu >0 (q < 0) .

5. Mepa HeTo4yHOCTH. Mepy CTaTUCTUYECKON HETOYHOCTH OMPEACIIUM
(b yHKIIMOHATIOM

o (p:)= ol )

- , 6.7.17
1—equ(p)Iq(p:u) ( )
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KOTOPBI COOTBETCTBYET 3aKOHY KOMIO3UIIMM Mep WH(POpPMAIMU B TPUTOHO-
METPUUYECKOM BHUJIE

afean,) ofect)
1- tg(slaq) tg(slo(’q)

tg %1(%"’%)%2 (6.7.18)

TPH CI0KCHUH YTIIOB O, U O('q.

B npenene q — 1 u3 (6.7.17) BeiTekaeT Mepa mnoTHocTH Keppumxka
m
H(p:u):lqlm1 Hq(p: u):—_z(log2 q) p. (6.7.19)
- |
Ha puc. 6.10 npeacraBiaeHbl 3aBUCUMOCTH SHTponuu H q (p) , nH(opma-
uuu pasnanuus | q (p : u) U Mepbl HETOYHOCTH Hq (p: u) OT pacHpeieseHus

mpu m=2, q=2, p,=pua)u, =13,6)u =1/2.
Hq(p),[q(p:u),Hq(p:u) Hq(p),]q(p:u),Hq(p:u)

24 24
1,5: 1 54
4 3 q
17 i
' ] 3
J 2 1 2
0,57 0.5
4 1 ]
1 B 1
G_ G T T T T T T T T T T T T T T T T T T T T T T T T 1
T T T I0I2I T T I0I4I LI IDIBI LI IDIBI T 1 T I1 p 0|2 0|4 Ola Ola 1 p
a 7]

Puc. 6.10. 3aBricuMocTi GpyHKINOHATIOB OT pactpeaeTeHus:
1 —surpornus H, (p) , 2 —ur(opmarus pasmuaus | q (p : u) ,

3 —Mepa HETOUHOCTH Hq ( p: u)

6. HopmupoBaHHoCTh W pa3MepHOCTh. Eqununa msmepenus uHdop-
MalMy B JaHHOM MOJENU ompenensercs ogHuM OutoM. CBs3b MeXay pac-
CMaTpUBAEMbIMH HOPMUPOBAHHBIMU U PU3NYECKUMHU Oe3pa3MEpHBIMU MEpaMHU
uHpOopMaun
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1 m
quhys( p) = ﬁtg @n i piq%’ (6720)
1 m _ g
Phys(n-uy)= — R T
K (p:u) q_ltganiz Py % (6.7.21)
AaC€TCsI paBCHCTBAMUA
H ™ (p) m 19 1
H — , HPWYs=— —=—=_— tgH1-q)In 6.7.22
(P o 100 B'2H g oia)ng @12
T op
| PY5(p:u) 110 1
phys 0= —=——t In 6.7.23
|phy5@oll[ @ 22 g HTINE 07

7. Uudopmanusa ®@umepa. [IperensHoe 3HaueHHEe HHPOPMAITIH PA3IIH-
uMsl B CIlydae pacupejeneHui p. (9) u U (9) =p (9+69) UMEeT BUJI

tganﬁz pd (6 6+66)%

(9 6+030) = tgﬂq )InZQ
_ 1 (80)° m0”p(6) o
" tgHa-1)in2g 2 4 IC:aez P (6) =
9(1-q) (30)?, (6.7.24)

- 2tgHq- )In2§ %

A€ BCJIINYHUHA

0= @'nape( )Ez (9) (6.7.25)
s 0

ectb nHpopmanus duiiepa o BeTuInHE HEDIYKTYHPYOIIETro napamMerpa 0 B
TEOPUH OLICHUBAHUS MaTeMaTH4YeCKOW cTaTtucTuku [32, 33, 39, 74, 75].

8. f-anTponus u f -undopmauusa pazauyusi. DHTPONUA U HHPOPMALIKS
pa3nu4Us MPEACTABISAIOT CO00M (DYHKIIMU TOTYHOPM pactpeielICHU:
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p)= N (PP f= ol G=a)nd (6.7.26)
i q_lﬂp[uj‘ﬂ%
a\‘_lmp[ﬂ E i 5 (6.7.27)
dutH tof(a-1)In3

6.8. I'eomerpnueckue npeacraBjeHus mep nuHpopmanumn
B Moaessax Xaspaa—Yapsar—/lapomu u Penbu

CornacHo pe3yabTaraM pasjena 5.3, 3amuiieM 3aKOH KOMITO3UIMH JH-
tponmii XaBpaa—Yapsar—/lapomu B Tume 1A

H=H,oH,=H +H +eH H,, (6.8.1)

rae B (5.3.4) npunumaercs €,=0 u € =€=1-(Q g pusuyecko Ge3pas-
MepHOW 3HTpornuu. il HE3aBUCHMBIX OOBEKTOB CIIPABEIIMBO HEPABEHCTBO
~1/e <H <. 3nauenne (~1/€) He sBNAETCS DIEMEHTOM IpYIIBL, TaK Kak

00paTHBIN 3JIEMEHT OT 3TOTO 3HAUEHHUSI OCTACTCS HEOMPEICJICHHBIM BBUY Ha-
pYLIEHUS TOTOJIHUTENBHOTO yCIoBUS B onpeneneHuu (5.2.9). OgHako BbIION-
HsieTCsl opMaTbHOE COOTHOLICHHE

0ig 1

1
Hor~—=- npu H #—-=, (6.8.2)

Hed e e
U3 KOTOPOTO CIEAYeT, YTO BETHIMHA (—]/8) €CTh MHBApPHAHT I BCEX HE3a-

BUCHUMBIX 00BbeKTOB. U3 (5.2.12) —(5.2.33) numeem paBeHCTBA
1 1

[EDE =e, (L+eH)(1reH ™) =1, (6.8.3)

1+eH =(1+eH, )(1+eH,), (6.8.4)

l+£(Hlo H,o H3) = (1+ eH 1)(:|_+ eH 2)(:|_+ cH 3)1 (6.8.5)
Cyoga_H-H,

H,=HoH, T (6.8.6)
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H-H

H,=H["oH = L 6.8.7
2 1 1+€H, ( )
1 1 o ,
4~ = H@=HoH=2H+eH?,  (6.8.8)
H'oH, H oH,
(2)
H=— M  Jrre(H@) =14eH (6.8.9)

_1+‘/1+£(H(2))

H® =(H,oH,)e(HoH,)=HPoHP =
=HA+HP +eHPH P . (6.8.10)

Hcnonb3yeM BblpakeHHs MOJYHOPMBI (6.2.1) U mpeactaBuM 3HTpOIuUi0 XaB-
paa—Yapsar—/lapowu B Buze

1 -

i G e S

4TO, B UTOTC IIPUBCACT K BHIPAKCHUAM

1 —ea H 1 .
— —e q/z, N = (8/2)5|nh(eaq/2). (6.8.12)

N3 (5.4.41) u (5.4.42) umeem MaTpUYHOE MPEACTABIECHUE TPYII MEP UH-
bopmanmu

V Of1+eH o C
A(H)=(1+eH) "5 H 1 p (6.8.13)
H/i+eH iteH O
vOJ1-el 0 C
A()=(1-8l) 5 | 10 (6.8.14)
HVi-el Ji-e *

KOTOpOE MPEACTaBUM B TPUTOHOMETPHUUYECKOH opme:
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%osh(sa o/ 2)+S_
%+sinh(aaq/2)5

x

& _0
S —smh(saq/z) osf(saq/% = €0q/2

i &2 o)
A(or'q)=e -

D%osf(so‘q/% O

EE|-Sll’lh("5c‘q/2)

D 1 Q:osh(ﬁo‘q/ % D— e /2

% _(a/Z)Slnh(w“/z) ersin(ea,/2) 5 T

BBenem mnpezncraBneHuss abeneBod TPYMIbI SHTpoOnuil  (QyHKIUAMU

(6.8.15)

dmOoOodOoooOoO

[
[
[]
H
0. (6.8.16)
H

¢1(H) " ¢2(H ), KOTOPBIE HaXOAATCS B CIEAYIOIIEM COOTBETCTBHH C dJie-

MEHTaMH SHTPOIUI

0,(H)=0,(HoH,) =0, (H )0 ,(H )+o {H Jo {H ), (6.8.17)
0,(H)=0¢,(HoH,) =0 ,(H)o (H ). (6.8.18)

®ynkuuu ¢ ycnosuaMu ¢, (0)=O u ¢, (0)=1 YIIOBIICTBOPSIIOT Clie-

JYIOILIEMY PABEHCTBY

o5 (H)+ed, (H)d,(H)=1. (6.8.19)
Torga mpu U3BECTHOM 3aKOHE KOMIO3UIIMK dHTponui (6.8.1) oqHo3HAY-
HO BBITEKAIOT BBIPAKEHUS
eH/2 1
H)=——, H)=—,
¢1( ) Ji+eH ¢2( ) Jl+eH

paBHBIE THUIIEPOOINUECKON U MOKa3aTeNbHON QyHKIMIM (6.8.12).
Just saTponuu Xaspaa—Yapsar—lapomm nmeem QyHKINIO

_a() _ 1 tofemy?)
20, e, g

(6.8.20)
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rac FHHep6OHH‘ICCKHﬁ TAHT'CHC IIPH CIIOKCHUHN apT'YMCHTOB PABHACTCA

~ tgh(aa 1/2)+ tgl(aa 2/%
tgh%(aqﬁaqz)/% 1+ tgh(:a 1/ 2) tgf(aaqqz/ 9 (0622

Hanee nyist ciayyasi TpynIibl SHTPOIMM ONpPEAETUM IBYMEPHOE IIPOCTPAH-
CTBO C KOOPJMHATHBIMU OcsiMHU N u ¢ . [Ipou3BosbHAs TOYKA B 3TOH CUCTEME

KOOpJUHAT, 33/1aHHas paanyc-BekTopoM R = (rl,E), OTIpe/IeIISIETCS PACCTOSHU-
€M WU JJTUHOU HRH OT LIEHTPa KOOPJMHAT M YIIOM O, 4TO OTPaXKaeTCsi CO-

OTHOIICHUAMU

— o V% HQH %:osl‘(aaq/ %+ sinr(sa of ;&E (6.8.23)
=g d Hﬁ”sinh(saq/ 2) . (6.8.24)
Torzaa mosry4nM BeIpaKeHUE
v
Hﬁ“:':(rl’ﬁ)=§]+T€E§\/n2+snE (6.8.25)

C 9KBHBAJICHTHOH (popMOii
\Y)

‘ﬁ‘:n(haH)g\/m:
=n D expDV arctghw , (6.8.26)
rae tgh(saq/z/gl— tgi(saq/ %Ez g/n=¢eH/ 2

[Ipeobpa3oBanue KOOpaAUHAT

%OS'(€GQ/%+B: esqu/z 0 0
%winh(eaq/ 2) 5 B

*0 o . E (6.8.27)
B —smh(sa /2) DOSt(EGq/% O o 78%/2

E (£/2) ; é—sinh(saq/Z)E E
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IIpHu IMOBOPOTE HCXO,Z[HOﬁ CUCTEMbI KOOPAHWHAT HA YIroJl C(q OCTaBJIAIOT q)OpM'

WHBAapUAHTHBIM 3HaUYE€HHUE paccTosiHusA (6.8.25).

AHaJOrM4HO ompeaenstorcs GOopMynbl Uil TPYMHNbl  UHPOpMAIIHiA
pa3auyus.

PaccmaTpuBaeMble 1ByMEpHbIE TeOMETpUH Mep MHGOpPMAIUU €CTh Ieo-
METPUH TUIOCKMX M TJI00AbHO aHU30TPOIHBIX METPUYECKUX MPOCTPAHCTB
Munkosckoro [40] ¢ merpuyeckoit ¢yakiuei (6.8.25). AHM30TpONHS TIPO-
CTPAHCTB XapakTepusyercs napamerpamu V u €. [IpeoOpazoBaHue KOOpauUHAT
(6.8.27) peanuzyeT ABUKEHUE TPOCTPAHCTBA.

Metpuueckass (GYHKIHS TJIOCKOTO M TJI00aJbHO aHU30TPOITHOTO MpO-
cTpaHcTBa MUHKOBCKOro Juis Mojenu Xaspaa—Hapear—/lapomu npu ycioBuu
V =r&/2 umeer creayommii Buj

/2

Hﬁuzp(n,a):gni&% Jn?+enk. (6.8.28)

0 n

OnpenenyM ypaBHeHHE HHAUKATpUCHI [40]
F(n.&)=1. (6.8.29)

Eciu r =0, To mHaukarpuca uccieayeMol TeOMETPHUH SIBISIETCS KpH-
BOW, YpPaBHEHUE KOTOPOU €CTh

E=1D1—n% (6.8.30)
€

N3 (6.8.28) BbITeKaeT Merpuueckas (pyHKIUS, paBHas JUJIMHE paJHyC-
BEKTOpa B aHU30TPOIHON reOMETPUH

HF?H: F(n,&)=yn?+eng. (6.8.31)

Ha puc. 6.11 npusenens unaukaTpucel ais a) r =0 u 6) r =4/5. Jlu-
uuu 1, 2 u 3 coorserctBytor q=-1/2; Y 2wu 1.

345



—

1 2 &

05 1 &

Puc. 6.11. Unaukatpucel ang Tuma 1A
1-@=-1/2)2-q=1/2),3-(g=1)

I'eomerpryeckoe nperncrapieHue rpymn Mep uapopmanuu Pensu B Tume 1V
oToOpakaeTcs paBeHCTBAMU

H=a,, | =-o. (6.8.32)

JliiHa paguyc-BeKTOpa B TUIOCKON M TII00ATBLHO aHU30TPOITHON TeOMEeT-
pun Mep HHGOPMAIIUU OTIPEEIIAETCS METPUIECKON (pyHKIMEH

Rl=F (n.8)=Jn? exprt- (6.8.33)
Pnt

C DKBHBAJICHTHOU (popMOit
|R]|=n? expﬁ% % (6.8.34)

rie o, =&/Muv=r/2.
Cornacao (5.4.41), nmeem ipeoOpa3zoBaHUsT KOOPAHHAT

F'0 e 0 1 OOEL 5 a5
e, e O

B reomerpun MuHKoBcKoro. IIpeoOpa3oBanHusi peamu3yrOT ABHXKEHHE IPO-
CTpaHCTBa, a mpu ' =0 paccmaTpuBaemas MeTpuieckas QyHKIUS COBIAAAET C
JUIMHOH pajinyc-BEKTOpPa B raJINIEEBON F€OMETPUH

IR| =n?. (6.8.36)
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Ha puc. 6.12 npusenena uaaukarpucet pu I =—-2/3; 0; 1/3.

IIIIIIIIIIIIIIIIIIIIIIIIIIE

-0,4 -0.2 0 0.2 0.4

_ _‘_‘_‘_‘_‘_‘_‘_‘—‘_

_»———-"—’__'_—F(__—_‘ 3
Puc. 6.12. Uunukatpucsl At Tuna IV :
1-(r=-2/3)2—(=0),3—(=1/3)

Tun Il o6me#t knaccudukanun Mep uHGOPMAINK 3/1€Ch HE pacCMaTpH-

BaeM, IOCKOJIbKY JUCKPUMHHAHT Tpéxuwiena 1+&H —wH 2 (wmm onpenenurens
KBaJPaTUYHOU (POPMBI) paBHAETCS HYJIO U UMEEM BBIPOXKAECHHBIN Cllydall, HE
NPECTABISAIOMNN HHTEpeca Ul (PU3MUECKUX TPUIOKESHUH.

ITpuBeneHHbIE TEOMETPUUECKHUE MPEJCTABIEHMSI ISl pacCMaTpUBaEMbIX
Tunos Mep nHpopManuy COBMAAIOT C JBYMEPHBIMU MPOCTPAHCTBAMU MMUH-
KOBCKOTO B OOOOIIEHUSAX CIEIHAIBHOW TEOPHUU OTHOCUTENbHOCTH [24, 132,
133], ecnu BenmuumHBI N =Ct U & =X XapakTepH3ylOT (U3NYECKOe BpeMs H

OJIHOMEPHOE PacCTOSHUE. 3aKOH KOMIIO3UIMU SHTPONUN HMEET OJUHAKOBYIO
bopMy ¢ 3aKOHOM KOMITO3ULIUM OJJHOMEPHBIX OJHOHAIPABIECHHBIX AHU30TPOII-
HBIX CKOPOCTEH B IICEBJIOEBKIINOBOM, EBKIIMIOBOM U raJINJIEEBOM F€OMETPUSIX.

347



