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B.A. 3aruaal!Ko, B.H. lllaraea 

HAXO)K,UEHHE nAP AMETPOB nPEOBP A30BAHI1fl 
.nm1 nEPEXO.UA B Cl1CTEMY KOOP.Ul1HAT 

<!>OTOCHHMKA l1 onPE.UEnEHHE KOO<!><!>Ji!Ul1EHTOB 
YCA.UKI1 nnEHKl1 METO.UOM 

MAKCHMYMA IlPAB.nono.noBH.H 



J 

O1umM_ B3 STanoB o6pa60TKB, Ilp81lW8CTBy10mnx BOCCT8HOB118HBIO lIPOCTpllHCTB8HHbIX 

,xoopn:iumT- To'leK co6bITBH B p~60'!'.8M om.eMe fiY3blp&KOBoll xa_MepbI, HBnHeTC.sr nepexon 

B ,' C~CT~MY KOOpABHST- cj,oTOCHBMKS, 381l8588My'IO COBOJcyilllOCTb!(l- penepHbIX, XJ)8CTOB.-_ Ilono

)IC8JIB8 -TO'IKB OilTB'l8CKOll OCB Ha CllBMKe B llllilpllBnea:ne '6aabl CTepeoij,OTorpaij,apOBSHBll' 

B3B8CTllbl no OTHomeHBIO K cncTeMe penePHbIX 11:pecTOB. _CncTeMy 11:oopnaa:aT, nono)Keime:, 

KOTOpOJI OAH03llll'IHO onpe1teneHo,penepBbIMB KpeCTSMB-KSJlPS, 6y1teM B lllllllaB8llWeM_Ba3bI~ 

, BSTh CBCT8MOll KOOPABBST Kanpa Billi -CHBMKa (Puc. l). 1 

y 

+ +P, 

0 X 

+ +P.r 

Puc. I. 

Koop1tBB8TbI Kp8CTOB B KOOPABH8TbI TO'l8K Tp8KOB B3M8JllllOTCSI Ba H3M8pHT8nhBblX 

-npa6opax (DOliyaBTOMSTax, MBKPOCKonax) B CBCT8M8 KOOPABHST caMoro H3M8pHT8nhHOro 

IIJ:)H!>opa. B DpO!l8CC8 O!>C'l8Tll C0!>bITBSI no STBM ASHllbIM Bbl'lBCnlllOTCH DapaM8Tpb1 npeo6.:_ 

pa30BllBBll (napanru.a:oro nepea:oca, DOBOpOTa) Allll nepexona B _CHCTeM)' KOOPABHST xanpa. 

I -
MeTOABKil, npBM8HS18MSS1 B OHHH Ao BaCTOSIWero BpeMea:n, scnon&ayeT nnll 'Bhl'IB.;_ _, 

8 



CII811HSI 8TBX 11apaM8TpOB IlOIIOlKE!llll8 OllllOrci H8CB0601111oro B8KTOpa, CB.II3hlBatomero oruty 
· /1,2/ 

11apy pe11epoB • 

Jlpyrua cnoBaMB, llnsr 011pe1lene1111s 11apaMeTpoB npeo6pa3oBaHHA 11c1101Ib3yeTCs MH

HHMYM 11mpopMa11HB, a, cne)lOBaTelibHO, 11orpemH~TII npll BX Bhl'!1ICII811BH MaKCIIMalibllhl. 

Ha ltAlKAOM 113. CIIHMXOB C Dy3hlpbKOahlX KAMep H3M8pS18TCSl, KaK npaa11110, 118 M81188 

Tpex Kp8CTOB, II 1108TOMY ·Dp81lCTllBIIS18T BJITepec MeTOll, KOTOphlA IICDOIIb30Ball Ohl B3MepeH

HbI8 KOOP.llHHaThl BC8X penepll~X Kp8CTOB npH Bhl'lRCII811HH napaM8TPOB npeo6pa3oBaHall. 

BC!OllY B :itallbHellmeM TO'lHOe 110110lK811H8 

.llHBaT CHIIMKA· f5yAe~ 0003Ha'laTb B8KTOpOM i\ 
-ro penepnoro KpeCTa a CHCTeMe Koop-

, ( B CRCT8M8 ltOOpARllaT R3M8pRT81IbHOrO np116opa ~ 

Ba CHHMKe. 

• R3M8p8HHbI8 KOOpAHH8Thl i -ro KpecTa 

P: , N - KOIIH'leCTBo ·penepHbIX KpeCTOB 1 . . . 

. B nponecce o6pa60TKH R xpaHemi:sr 1ta11onnena .11.ecj,opMHpyeTCsi. 3Ta .11.ecj,opManHH npa

on:HlKellll'.o MOlKeT OhlTb onscana Kalt ycaAKa Bn:H paCTSllK811H8 nneHKH B AByx BhlA8118llll'.hlX 

B3aRMBOnepneHABKYIISlpllbIX 11anpaall811HSIX - BAO/lb pynona UII811KH II 11onepex. BelIH'IRJia 

yca.11.KH B OllHOM aanpa5118HRR MOlKeT OTJIH'laTbCSl OT B81IR'lRllbI yeaAKH B llPyI'OM. 

B Ka'l8CTB8 CRCT8Mhl KOOpAHHaT KaJlPa Bhl08P8M CHCTeMY, OCH XOTopoll- ox ROY 

napannellbHhl . STBM BhlAelleHHhlM Hanpaa11e11R;M Ba n11eH1te. P eneplll>ie KpeCThl P. , 3a.11.ae:-
. 1 

Hhle B eTOll CRCT8Me xoop1111naT, Mhl 6yAeM npe.11.11on:araTb eTanoHHNMH, T.e. CoOTaeTCTBYI<>-
• ➔ 

lllll'.MR He11ecj,OpMRpOBa1IHOA nneHKe. BelIR'lRHY 11ecj,opMaI1RR oyA8M BblpalK8Tb B8KTOpOM)(,\,..>-y),_ .. 

·o3Ha'la!OlllBM paCTSllK811H8 X -KOMlIOH811T. B8KTOPOB B "'x paa, a Y -KOMl10H811T - B 

·,\y pa3. 

➔' 

IlocTaBRM 11epe11 co6olt 34.tla'ly: 110 38A8HHOA COBOKynHOCTH B3M8p8HllbIX pe11epoB IP: 
. l 

onpeA81IHTb B HeKOTopoM CMhlC/18 118ll_lIY'lmllM o6p830M B81IH"IRHY yca.11.KH 1 0 R 11apaMeT-
➔ ➔ 

phi npeo6pa30BaHHli .t O • "'0 (11apallll81IbHhlll 11epe11oc Ha B8KTOP t O II 110BOpOT .1!8 

yron <f,
0 

). 

Ha. H3MepBT81IbHOM npB6ope KOOpllRHaThl pe118pllbIX .KpeCTOB R3MepmoTCSl e TO'lBOCTb!O 1 

BOo5me roaops, pa31IH"IHOA .11.ixs pa3Bb!X KpecTOa. Ilpe.11.n011aras, '!TO omu:60 R3Mepeull no11-
➔ ' 

'lHHeBhl HOpMalibBOMY 3aitOHY, 5y11eM pacCMATPBBaTb p~ Kalt H838BIICHMbl8 HOpMalib.,.. 
. . 1 

· llbie Cny'laltllbie B8KTOphl, a BCIO COBOKyBHOCTb BexTopoB I P~ I - 1taK Bhlfiopey· cny,rolt-
.,,. ➔ ➔ 1 ➔ ➔ 

Holl BelIR"IHHhl ( ~, • p: ·- ,P; ) . .llns HaXOlK.lt8HliSl RCKOMhlX napaMeTPOB ,\ 0 , to• "' 0 HCllOIIb;;. -

3'18M M8TOl1 Ma1tCIIMYMa npaa.11.ono1106asr. B AaHHOM cnyqae 11110T11ocTb BepoSITHOCTII Bhlfiop-
➔ ➔ ➔ 

im Cny'laiiHoA B81IR'lRllbI ( p; , P; , '" , p~ ) 8CTb 

•N/2 N •I 

f=(2n-) TI u e>P 
I 

N 
1 ➔ 

{,.}; -- IL ➔ p 
1=1 2u·2 ,\ 

I 
l=I 

-L¢L➔ P' 1
2 

I • 
t I 

4 -~ 

' .' 

I' 

-1 
. \ 

I 
.I 

\ 

-' I 
'! .. ~ 

I' ·~··. 

, ·r.11.e L ¢, - orrepaTop noaopOTa, L 1 - onepaTop yca.11.1ta, 
➔ ➔ ➔ L➔ - 011epaTop napa1111ellb11oro 

t . 11epeHoca: L·f P'a P'+t u 
I xapaltT8pR3Y8T TO'IHOCTb H3Mep8HHR i -ro Kp8CTa. 

• ➔ 

TaKRM o6pa3oM,_ Mhl DpHXO)lHM K 3Slla'le 0118HHBSHHR napSM8TpOB ,\0, to• ¢,0 Ha oc-

HOBaHHH Bhl.OOPKH._ B COOTB8TCTBHB C 11pRHnH110M MaKCHMYMa npaa.11.01101106HH oneaxolt lllISl 

napSM8TPOB ! , ;o' -'- SIBIIRIOTCSI TaKHe nx 3Ha'leHHR, 11pH KOTOPbIX cj,yHKnn.11. IllIOTH0-0 ~o ➔ 

CTR BepOSITHocTn Bhl6o~ I P; I AoCTnraeT caoero MaKCHMyMa, Ma1tCHMYM f AOCTn-

raeTCsr B T0'11tax MRHHMYMa cj,yHKnRR 

N ➔ ➔ 2 
<I> =l: p IL-t p -L.,_L➔ P'I, 

I=! I A I 'I' t I 

r.11.e p ,. 
.. • u2 

- Baca -X TO'l0Ko 

Ilpll penleHall l10CTaB1IeHHOlt 3a)la'ln, 
1 ➔ 

PRBaTb npeo6pa3oaaHH.11 • L 1 R L .m 
xax BbisrCHHTCH a ASIIbHe_AmeM, YAo6aee paccMaT

• onpe)lell.110Mhl0 COOTHomeHH.IIMII 

r.11.e 

➔ 

• ➔ ➔ 

L ¢, P',. S + L q,C P'-- S ) 

; ➔ 

LA p = 
➔ 

S+LA(P-S), 

Lq,= . , . L ➔ = (
00s¢, -!b.¢,) ( Az :,) sn¢ oos¢ ,\ 0 .. 

• • ➔ 

011epaTOphl ~ H L ¢ OCT85115IIOT TO'IKY:. s. 
AeT 011peAe11eHa 1103AHee). B TepM~ll8X 011epaTopoB LX , 
HaxoJKAeHH10 MHHHMYMa cj,ynno <I> • 

N 
<I>-& =}; p IL°: ; -L-:¢ .. L➔ 

l=I I ,\ I t 

3Ta cj,yllltilllB AR_pcj,epe11napyeMa 110 napaM8TP8M A 
I 

t 

B0110ABHlKHOlt ( TO'llta . S 6y-
➔ 

L" , L➔ 3allS'la CBOABTCH It 

"' t 
➔ 2 P; I . 

¢ 1 1108TOMY B TO'lltax MHBHMy-
·Ma WHKilHR <I>" 

AOIIlKllbI BhlllOIIHSITbCR Heo!SxoAKMhle yCIIOBBR: 
➔ .. 

at1> =0 

a,\x 

➔ 

at1>" =0' 

atx 
➔ 

at1>• 
--=0 
a¢ 

0 

. (1) 
at1> 
-=0 
at 

y 

OcHOBHaR TPYAHOCTb 11pn pemeHHB CHCT8Mhl ypaBH8HHli (1) COCTOHT B TOM, 'ITO aTa 

CHCT8Ma H01IHH8lill8 OTHOCHTellbBO RCKOMhlX 11apaMeTpoa. CaollCTBa CHCT8Mhl 3aBHCBT OT 
➔ ➔ 

. BXOllSIWBX B Hee BeltTOpOB P · , p~, i1M88T M8CTO 
. I I 
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TeopeMS' 1. IlpH BblllOnHeHHB ycnoBHll (7), (8) CBCTeMa Hemrnel!Hb!X ypaBH8HBll (1) 

BM88T_ C'l8THO8 MHO}K8CTBO' pemeHBll, Ilpn 3TOM o6mee pemeHBe CBC'.1'8Mbl ecTb 
k -+ .. . ➔ ➔ 

(( -1) >.0 , t 0 , ¢0 + m<) , rne (>. 0, t
0

, ¢J - 'ISCTHOe pemeHne, naaaeMoe ipopMYna-

MB (10). 

CnpanellnHBOCTb TeopeMbl ycTaHaBnBBaeTCl! B nponecce pemeHBl! CBCT8Mbl HanHHOll

HblX ypaBHOHBll. 

Ycno~ne (7) xapaxTepHayeT Ha6op aTanoHHblX penepoa 

BblllOnHeHO,' •. ecnn cpellH penepoB HalllleTCl! XOTB 6bl OllHa napa 

H napa, nns KOTopoll ~ Y{. Pt Y 
2 2 

Ycnoaue (8) HHBSpBaHTHO OTHOCHTen&HO npeo6pa30BSHHll 

➔ 

IP. I 
1 

• 3To ycnoaHe 6yneT 

llnl! KOTOpoll P ,/ P 
f X k X 
l I 

➔ 

L •¢ , L
1 

BeKTopoalP'-1. 
I 

HecKOn&KO cnoa O MeTOll8 pemeHBB CHCT8Mbl, PaCCMOTPHM BCllOMoraTeni.ay10 3alla'ly: 

AaHbI nae rpynnbl TO'IOK Ii\ I B IP; I/ , Tpe6yeTCl! HallTB Ha rpynne napannen&HblX nepeHo-

COB MHHHMYM ip}'HKllBH ➔ N ➔ ➔ 2 

11' (t)=I P IP -L➔P'-1 • 
I I t I 

l=I 

Mo}KHO ·noKa3STb, '!TO seo5XOllHMblM B llOCTSTO'IHbIM ycnoaBeM MBHHMyMa cpyBKllHH 'l'(t) 
HBnBOTCB 

N 
➔ N ➔ 

I p p = I p L ➔ P;. (2) I I l=I I t l=I 

Ha (2) ,nony'la8M 3HS'l8HH8 B8KTOpa 

~ 

➔ ➔ 

t = t 0 ' npH KOTOpOM llOCTHraeTCSI MHBHMyM 'q, 

rne 

To'IKH s H S' 6yneM 

to=s _g, 

N 
➔ 

S= 1 I p p 
N I I 
I 

pl 
l;,,I 

I= I 

N ·• 
S'-= 1 I p P' 

-ir- II 
~ p l=l "";.: 

l=l I ~~-:.-"'1i'I' ➔ 
BS3blBSTb llOHTpaMH TB}K8CTH rpynn TO'l8K (pl 

(3) 

(4) 

(4') 

H {P' I • CoOTso-
1 

W8HHe (3) 03BS'laeT, '!TO 81lHBCTB8BBblll MHHHMyM ip}'BKllHB 'I' Ha rpynne napannen&HblX 

nepeBOCOB llOCTHraeTCSI COBM8W8BH8M ll8BTpOB TSl}K8CTH o6eux rpynn TO'leK H paBeH 

➔ N ➔ -+ 

11'( tc ) =I P Ip - L ➔ p, I 2 • 

1=1 t I to ➔• 

3aM8THM, '!TO mo6ua npeo5pa30BSBHB B8KTOpOB p ' COCTaBnl!IOmue B8KTOp 
I ➔ 

s HHBS-

PBSBTHbIM, _He HapymaIOT Heo6XOllHMOro ycnoaBB MBHHMyMa B TO'IK8 t 0 : 

_.i.!_ I =0, 
at 1=to 

a 'I' --1 =0 
aty 1=to 

(5) 

6 

.I 

ti 

i 
,'/ 

i 
1/ 

'i} 
i 
i: 
/ 
~ 

l ., 
Jf 
'1{ 1 .. 

J; 
:~ 
l,'l 

~ 
¥ 
'/1' 

'!' . . 
,\ 
J 
1' 
~ 

1 
i 

I 
I· 
1
11, 

,I 

i!. 1' 
::) 

i}~ 
'Ii ,, .. , 
'/. 

1( 
~-

f 
t 
i) 
\1 
I 

'',1 

' B qaCTHOCTH, ecnH B8KTOp s onpeneneH paBeHCTBO: ( 4)' TO npeo6pa30B8HBB ~ ! 'Li 

coxpaHmoT B Cline, (5). B llSn&HellmeM BCIOllY HOil s 6yneM nonpaayMeBaTb B8KTOp (4). . 
BepHeMCl! K OCHOBHOll 38Jl8'18, Y'IHTblBSB TOn&KO '!TO nony'IOHHblli peayn&TaT, Mb! BH-

➔ 

llHM, '!TO llpll nI06bIX 3HS'l8HHl!X A H <p BblllOnHl!IOTCB paBeHCTBS 

a<Ii-: 
a tx 

I =0 
➔ ➔ 
t =t

0 

a<Ii-: 
at 

y 

I ➔ ➔ 
t= t

0 

=0 

➔ 

H cnellOBSTO_nbHO, aana'la CBOllHTCB K H8XO}Kll8HHIO MHHHMyMa q,yHKllHH <ll O (~ io, <p) 

no napaMeTpaM >. ,>. ,¢ 
. X y 

IlpH BblnonHeHHH ycnoBHB 

rne 

➔ 

_a_i (x.·t.¢)=0, 
a AX 

__ a <lls (tt,.¢ )o:O 
a>.y 

_a_<ll-: ct .~o• ¢ )=0. 
a¢ 

Cx,/,0 , cio . 
·N 

C = I p R 2 , 
x I Ix 

1=1 

➔ 

R =P -S 
I I 

N 

C=I 
y 1=1 

p R2 
I ly 

( 6) 

(7) 

➔ 

nepBb18 llBS ypaBBOHBSI CHCT8Mbl (6) HM8IOT npB n1060M ¢ 
➔ ➔ ➔ 

81lHHCTB8HH08 pemesne >J..¢)., 

MBHHMH3npy10mee <ll"(>., t0 , ¢) npu <pHKCHpoaaHHOM · ¢ • noncTaBOBKa nalineHnoro 

A(¢) a (6) OKOH'laTen&so npuaollHT aana'ly x MBHHMHaannu nepHOllH'lecxoli q,yHKllH.H onsoll 

nepeMeHHOll ¢ 

<ll-:(1(¢) 
N ➔ 

-+ -+ ➔ a -+ 2 

to,¢)=1=~ pl I Lie~~ -L¢L't0P' I• 

3Ta q,yHKllH.11 llOCTnraeT CBoero MHHHMYMB Ha C'l8THOM MBO}KeCTBO 1¢ I'' ecnH BblllOnHeHO 
k 

ycnoaHe 

rne 

2 2 
F + G {. 0, 

A2 -B2 
Fe ½ { X X + 

A2-B2 
y__i_), 

C ex y 

AB AB 
G =-{--2f.._.L + --2'....!.) , 

C C 
X y 

7 
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N 

A=I p R R' 
" I Ix ly 

l•I 

N 

B = - I p R R' 
X 1 · Ix Ix 

l=I 

➔ ➔ 

R' = P' 
I I 

R = p 
I I 

➔ 

S' 

s 

N 

A =-I p R R' 
J' . I ly Ix 

1=1 

N 

B = - I p R R' 
J' l=I I ly ly. 

. Hcxo11aaJI aa)la'la B 8TBX ycnoBHJIX HM88T C'l8TB08 MBOJK8CTBO pemeBHll , ( ! 
flpH STOM 

cf\=¢o+rrk, 
~ ~ k ~ k~ 
.\lt=.\(¢J =(-l) .\(¢0),.(-1) "o• 

r11.e (A0 , 70 ,W,) - 'laCTnoe pemeBHe aa)la'lH, 11asaeMoe cj,opMYnaMH 

r11e 

➔ -~-f 

➔ ➔ 

to= S - S' 

,\ C 

Ox 
_l_ ( A sin ¢ + B cos¢ ) 

C " o x o 
" 

,\ = - _1_( A sin ¢ + B cos ¢ ) 
OJ' C .. 0 y 0 .. 

¢ = - ½ c..!:... + ,µ ) ' 
o 2 

F 
arcsin-= 

,/F~ G2 

F 
11 _ arcsin ~G 2 

,/F + 
➔ 

G>0 

G<0 • 

➔ 

It • I a • </>It ) • 

(9) 

(10) 

B TO'lll:ax C\, 1
0

, ¢k) cj,y111tua ct,• AOCTBraeT caoero MHBHMam.aoro 3B8'18BHJI 

r.Ae 

➔ ➔ ➔ 

~ • ( ,\k , t , ¢, ) = E - ,/~ +~, 
0 k 

2 2 

E = D - ½ ( A., + BX 

N 
c,. 

D = I p R' 2, 
l=I I I 

+ 

HecKOJihKO cnoa 06 ycnOBBJIX F 2+ G2 ./ 0 B 

2 2 

A.,+ By ) , 
C 
~ ➔ 

R' ~ I p, - S' I . 
I I 

C ,../ o, CY./ 0 • Benu'luua 

(11) 

F2+ G 2 

o6pamaeTCB B uym, B cny'laSIX, Be npeACT8BnB1011lBX HHTepeca 11.na paCCM8TpHB88MOll 3aAa"lll, 

8 

(. 

.. ➔ 

ua_npnMep, KorAA N = 2 nnu ~-= p; npn BC8X j :•,k T.e. KOrAa B8AOCT88T ~ncjiop-

M;UBB 11na onpe11eneBHa ycaAKn nnenKu n scex napaMeTpoa npeo6paaosaBHa. 

06pame1111e B uy,a. OAHOli H3 nenH'IBB c,., Cy 03B8'l88T, 'ITO see. 8T8ll.OHHbl8 penep.;. 
. I • 

Bbl8 Kp8CTbl . pacnonOlK8Bbl _Ba npSIMOll, napannellbuoll Oll.HOli H3 ocell CBCT8Mbl ll:OOPAKBaT 

CHHMKA, n,c1!E;A0°BaTeru.110, no B8IIP8BJl8BltlO Apyroll OCH ycall.](a 118 MOlK8T flblTb nall11._e11a 

no penepllblM Kpo<:TaM (n {10) nosmnaeTCB neonpe11.ene1111ocT1o 0/0 ). flocKpn&Ky a sTOM 

cny'lae 3BS'l8BB8 cj,y.mmna ~ ;: B8 389HCHT OT Oll.HOli H3 ltOMnOB8BT .,.-CSAKB 
➔ 

.\ , Mbl MO-
➔ 

lK8M Ball.OlKHTb Ba ,\ ycnonne 

,\ = ,\ 
" y (12) 

'ITOobl nony11HT1> pemenue aaAa'IH B su11.e cj,opMyn, ncKn1011a10mux neonpe11enennocTb Tnna 0/0, 

'ITO BS)KJIO npn COCTasnennn nporpaMMbl All.SI Bbl'lllCnHT8JlbBOil M8WllBbl. flpn ncnonb3OB8HBB 

peimennH T8ltOil 38A~'lll 118110 noMHHTb, 'ITO 3H8'18BHH nenn'IHB {12) onpe11enH10T ycaAKy Tom.-

KO BAOJib B8KTopa C ( C" , C ;, , T.e. BAQJlb JIPSIMOil, na KOTopoil pacnonolK8Bbl STanonnble 

Kp8CTbl CBHMKA { na puc. 2 r BA011b OCH OX ) • 
I . 

y 

p, Pz X 
0 

Pnc. 2. Cny11ail C ,/, 0 , C .0 
" .. 

flpn .\ :" .\Y 6y11eM roaopnT1>, 11To ycaAK& naOTponna, 3-roT cny<i:ail npe11.cTaanseT 

C8MOCTOBT8JlbHblil UHTepec 11.ng aa11a11, B KOTOpb!X STanonnoe MBOlKeCTBO 'l:O'18K noAaepra-

8TCB npeo6paaosaBH10 no1106ng. 

HMeeT. M8CTO TeopeMa, ananoru'lnaa TeopeMe 1. 
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1 · 

T~oj:,eMa la. 

jJpH .,\xa .,\y CHCT8M8 BerurnellHbIX ypaBB8HHll (6) HM88T, C'l8TBoe MflO:lK8CTBO 

pemeBHll, ecnH Bb!D0nB8Bbl ycnoaHa (15), (16). Ilpli STOM o6mee pem8BH8 CHCT8Mbl 8CTb 
·k - .,. ➔ -+ ., 
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penKHX CD)"(SSIX, Kor.na, HSllpHMep, acnenCTBH8 B8HCllp8BHOCTH OTC'leTHOll CHCT8Mbl H3M8pH

T8n&!lblll DpHl>Op BblnaeT B K8'l8CTB8 KOOpnHHST penepOB onHH H TOT :lK8 Kon, IJpaKTH'l8CKH 

3H8'18HH51 I ..\L I H p. I 6nH3KII X 1 (ycanxa M8HKII Mana). 
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CS! ABYMSI CHCT8M8MH penepBblX xpecTOB, 

T,e, npeo6paaoaaHHe L onnoanaqno onpenenneT-

Ecnn CHCT8Ma penepHblX :xpecTOB H3Mepena 6ea rpy61,1x omH6ox, TO o6e KOMllOH8HTbl 

,\k o.nnoro anaxa: .,\kx ,\ ky > 0 , OTpwxaTen&noe ana11enne ~x ,\ ky roaopHT o ToM, 'ITO 

nu6o DpH H3MepennH xoop,nHBaT xpeCTOB ,nonymeBa rpy6an omn6xa, nu6o nenpaannono aana

BO COOTB8TCTBH8 M8:lKJlY STSDOH!lblMH H H3MepeHBl,IMB xpeCT8Mil (omn6Ka B HHJl8KCallHH). 
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Ilony'lennhlll naMH onepaTop L npeo6paayeT KOOpJlHHaTbl TO'l8K COl>blTIISI B CHCTeMY 

xoop1111naT xa.npa. Ecna nanpaanenae 6aabl cTepeocj,OTorpacj,apoaanasi coananaeT c onn11M 

ua BLinenennhlX nanpaanenall na nnemte (anon& ee n1160 nonepex), TO a aTOM cnyqae yno6-

nee TO'lKY OllTH'l8CKQll OCH Ba CHHMX0 B3SITb B Ka'leCTBe Ha'lana xoopnnnaT, nanpaa11B 011ny .. 
na. ocel! BllOnb a1>1,nenem1oro nanpaanennsi. Ecnn aTanonnhle peuepbl pl Bblp8lK8Hbl B 

aTOll CIICT8M8 xoopnanaT, TO ouepaTOP L nepeBOAIIT xoop,nllll8Tbl TO'l0K COl>LITHSI cpaay 

B CIICT8MY KOOpllHH&T CTepeocj,OTOCRHMKa. 

ilnn Bbl'IIICDRT8nbHOll M&Wll!lbl M-20 COCT8Bn0H8 CT8HAapTR851 nporp8MM8 0 O(pOpMD0HH8SI 
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B cucTeMe He-2. Bxo.ctBhlMB .ctaBBhlMB .ctm1 nporpaMMhl smmno-rcsr. N - xonB'leCTBO xpec

T~B, Maccua aecoa IP i I , Maccua H3MepeHBhlX TO'leK u Maccua aTanoBBh!X To'leK. Maccuau 

KOOPllHBaT TO'l0K 381l810TCll cne.cty10muM o6pa30M! CBa'lana BllYT N xoopJ:tBBaT X , aaTeM 

N KOOPJ:tBBST y • KoopllBB8Thl B3MepeBBhlX KpeCTOB pacnonaraJOTCll B Toll 

B8T01IbBOCTB, 'ITO B KOOpllHB8Thl 3TanOHHhlX. 
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r.cte <N> - a.ctpec l!'lellxu, B KOTopoll BaXOllHTCll KOil 0 00 N 0000 0000. N -xonu-

CTBO KpeCTOB (8-e 'IHCno) I <p I> - a.ctpec Ha'lana .MaCCBB8 B0COB Ip. '·· <Pl; - a.ctpec 

HB'lana MaCCHBa 3TanoBBhlX xpeCTOB 1 <P' > - anpec Ba'lana M8CCHB8 H3MepeaBh!X Kp0CTOB, 
Ix 

R - a.ctpec B8'18ll8 MaCCHB8 peaylibTaTOB. 

nporpaMMa B p03yllbT8T0 pa60Thl Bhlll80T MSCCHB peayn&TaTOB, KO'rOphle pacnonara10T

Cll a cneny10mel! nocne.ctoaaTelibBOCTH! 
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00 381l80T pe)KHM C'leTa, COOTB0TCTBy10m11li cnyqa10 H0H30'rponHoll yca.ctKH (pe)KHM 1). 

01 aanaeT pe)KHM 11a0Tponaol! ycaJ:tKH (pe)KHM II ) • 

nporpaMMa H8'1HH8eT CBOIO pa6oTy C npoaepKH BanH'IHll Tp0X O'rnH'IHhlX llpyr o-r llPY

ra H3MepeBHhlX xpeCTOB C BeayneBhlMH BeCaMH. Ecn11 Taxol! TpollKH xpeCTOB Be Hal!neno, 
5 

a T8K)K0 B TOM cny'lae, Kor.eta HM010TCll KOOPtlHH8Thl, npeBOCXOllllntHe 10 , nporp"1MMa Bhl'IH-

cneHHll He npOH3B01lHT II Bhlll80T B ll'l0ibty R KOil 7 77 7777 7777 7777. IlporpaMMa 

Tpe6y0T N 2:, 3 • 

Ecnu a.ctpec < p 
1 
> paaeB ayn101 TO nporpaMMa nonara0T ace aeca paBHhlMH e.ctHHH-

ne. 

Ecnu sTanoBBhle KpeCThl II0)KST Ba OllHOll npl!Moll, napannelibBOll OCH KOOPllHH8T Kall

pa, TO OllHa H3 KOMIIOB8HT B0KTopa ·C(Cx,·C,) o6pamaeTCll B Bylib. EcnH npB 3TOM B o6pa.. 
nteHHH K en 381l8B pe)KHM 11 TO nporpaMMa nonaraeT COO'rB8TCTBy10my10 KOMIIOB0HTy ,\ 

0 

paairol! enHBHne. 

JlnaHa nporpaMMhl - 351
8 

l!'leex, .ctnHaa pa6o'lell'lacTH nporpaMMhl - 157
8 

l!'leex. 

Pa60'IH0 ll'l0liKH 0001-0007. HcnOIIb3YIOTCll cn-0008 (arcsin) I cn-0071 (sin, cos) 

u cn-44 (BacTpollxa), 

3a.ctaBHe .ctnll nporpaMMHpoaaHHll nonro-roaneBo B.H.Wuraeah!M, nporpaMMa aan11caaa 
B.A.3ar11aal!xo. 
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