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Baeneuue 

fipB cj>oTOrpa4JBp0&8BBB TpeKOB B KCBBOBOBOI1 KaMepe. npBBl!Ta cne,ttyJOJll8st CX9M8 

4>oTorpa4JupoaaBBn: 

1, OnTaqec~~:ue ocu .ttBYX o6~eKTBBOB napannenhBN Me~y co6ol1 B nepnesnaxynnpBN 

KO aceM nnocxocTnM pa3.ttena cpe.tt (nnocKOCTB pa3.ttena napannenbBN ,ttpyr ,ttpyry), 

2, Toqxu nepeceqeuast onTaqecxux ocel1 c nnoCKOCTbJO nneBKB, 4>HKCBpoaaHBNe sa 

nneBK~, B83hlB810TCH rnaBBNMB ToqJtaMB Kanpa (r T K). 

fipOilBCC 4JoTOrpa4JHpOB8BBS1 .tlpOBCXO.tiBT cne,ttyJOillBM o6p830M: nyq, 0Tp8)1{9BBNI1 TOqKOI1 B 

npOCTp8HCTB9 u·npOXO.t1SllllBI1 qepe3 .tiBHTp 06~eKTBil8 6e3 B3M9B9BBH BanpaBneBBst, nepe­

C9K89T nnocKOCTb nneHKB B o6pa3yeT B3o6pamauue aTol1 Toq~~:u, TaKol1 cnoco6 npoeKTBpo-
. . . 

aaBBst B83NaaeTcst neaTpanbBNM, a nonyqeuuoe H3o6pameBBe - neaTpanbaol1 npoe~~:nuel1, 

B peanbHNX ycnoaunx npoeKTHPYJOillHe nyqu npoxo.ttHT qepe3 npo3paqaNI1 uanonBB-

T9nb K8M9phl B 38JllHTHhle CTeKna, T,e, Cpe,ttbl C pa3Bb!MH llOK838TenstMH npenOMUBHBst, 

fioaTOMy XO.tl npoeKTHPYIOillBX nyqel1 OTCTynaeT OT Il9BTp8UbHOI1 npoeKUHB1 B STO npKBO.tiHT ~ . . . 

. It HCK8)1{9HHJO H306pame11Hi1 B8 nneHKe, CBMMBTpllqHOMy B B9CBMM9TpllqBOMy OTBOCBTenh­

BO r T K - rnaBHOI1 ToqKH Ka.ttpa. 

Ho STO yKa3NBaeT B3MeBeBBe MacmTa6a 4>oTorpa4JupoBaHBst B nnoCKOCTB nneHKH 

B 38BHCHMOCTH OT p8CCTOHBBH TOqKH .tiO rnaBHOI1 OllTHqecKOI1 OCH, 

CnenoaaTenbHo, ua cTepeonape 4JoTorpa4Julr no~qaJOTcst uc~~:ameBHNe B3ci6pameaun 

TpeKoa; noaTOMy aoccTaaoaneuue npoqTpaacTaeuaol1 KapTHHN co6NTBst B KaMepe cTaBOBBT· · 

Cst cnomHhlM, T8K K8K Ba,ttO yqeCTb BCe UpHqHHhl, npHBe.ttmHe K BCKameHIIJO ll306pame­

HIIB, TonbKO TOr.tta CMO.ttenllpOB8HH8B npocTp8HCTB9HH8Sl KapTHHa 6y,tteT COOTB9TCTBOB8Tb 

.ttei1CTBHTenbHOll, 

I, 

Ecnu ocaeTHTb KanpN· cTepeonapN caepxy, To rnaaHLre nyqu, iianpaaneBHNe OT cooT­

aeTCTBeHHbiX TOqeJt H306pameBBll TpeKa H8 CHBMKSX CTepeonapbl, 6y,ttyT llOUapHO nepeCeKSTb­

CB, ToqKII HX nepeceqeaun 6y,ttyT Mo.ttenapoaaTb Toq~~:a TpeKa B npocTpaacTae KaMepN, 
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Taxan napa upoeKTBpyJOmux II)"IaA uaabiBaeTcn COOTBeTCTBaHHI\lMB ny'laMH, 

Ecnu BaUHC8Tb CHCT9MY yp8BBeBBA JlHB COOTBeTCTBeBHh!X ny"'al\ o TO 99 pemaHBe 118CT 

DpOCTppHCTB9HBhl9 KOOPI1BB8Thl B3MepeBHOA TO"'KB, 

B pean&BhiX ycnOBHSIX BaUHCa'no CHCTeMY ypaBHaHHA llHH COOTB9TCTB9HHI\IX ny"19A 

O"'OBh CHOlKHO ua-aa: 

1) OTCTyDH9HBH HX XOI19 OT 39KOHOB D9BTp8n&HOrO DpOa&THpOBaHHHj 

2) paCXOlKll,9HHB napaMeTpOB neACTBHT9n&HOA CX9Mhl cj>oTorpaqmpOB8HHH OT DapaMeTpOB 

p8C"'eTBD-TeOpeTH"'9CKOii CX9Mhl cj>oTorpaqmpOBaBHHj 

3) HCKalKaHHA, BBOCHMhiX yC811KOA DH9HKH, 

Bee 9TH 4Jrurropb1 15ynyT y"'TeHhl, eCIIH BaATH 3aBHCBMOCTb MacmTal5a ci>OTorpaqmpoBa­

HHB peDapBhiX Kp9CTOB1 BaXOilHillBXCH B DHOCKOCTBX paanena 'CT9KnD-KC9BOB' H 'KC9BOH-

11HO', OT paccTorumn ax aao15pa~eBHH aa nneHKe no rnasaoA TO"'KH Kanpa, 3Ta aasacu­

MOCTb npBoone&a ua pHc, 1. 0Ha nonyq:eua nnR xalKll.oro Kanpa cTepeonapbl no uaMepeHHHM 

X 0 y 
1 

X , y 27 peuepBhiX KpaCTOB z:ax B OllHOA, T9K B B npyroA DUOCKOCTH paane-
1 

N N ' 

na. (PaawemeBBe peDepBhiX z:peCTOB upaBeneno na puc, 2, lloKaaaua cTepeoDapa ua · nneHKe) 

JlnH KalKll.Oro penepnoro xpeCTa ohlno Bhi"'Hcneno OTBomeHBe M = __!!._ , T,e, MaCmTa6 
·o 

ci>OTorpaqmpoBaHBH, rne p
1

1r.=v(x
1 

k -x_TKf"+(y
1 

-y )'4.../x' 2
--+y'-2 . - paccTOrume 

· P P r pk rTK tpk tp:t 

OT B3o6pa1KeHBH p,z:. Ha uneime no rnaBBOii TO"'KH Kanpa, R - p8CCTO>IHil9 p,K, B DUOCKD-

CTH paa)lena cpe)l no OUTH"'9CZ:Olt OCR OJlHOro 113 o6t.eKTHBOB Bhi"'HCH>I9TCH DO cl>oPMYUe: 

R=vX2+y2, 
pk pk 

X 
B :z:'lpk· 

l y B· 
rna 

pk x'- ~~ y' 
____b!lL... - ..:::lUU . lpk ~-~ 
y;pk y;. tpk y' y' 

tpk !( lpk 

B - 6aaa ojloTorpa$npoBaHBB. 

(Bb1"11lCU9HBhle DO STHM KoopJlHBaT8M p8CCTOSIIDlB MOlKll.Y peDepBhiMB KpeCT8MH XOpOWO 

. -
cornaCYJOTCH'C BenB"'IIHoA 80±.0,005MM), Ha TSKOM pacCTomm:n npyr OT Jtpyra saneceuhl 

- c KpeCThi-Ba CTeKnO B JlHO K8M9phl DpH. UOMOUIH KOOpJ1HD8TBD-p4CTO"'BOrO CT8BK8, OOeCD9"1H-

B8IOUl9rO TO"'BOC'no yCT8BOBKH pe3D4 0,002 MM , 

Oxaaanoe&, 'ITO aaBIICHMOCTb M= f(p) MOlKeT OhiTb ODHC8Ha UOIIBHOMOM 

Ha snexTpOHHD-Bbl"'DCnHTen&uoA Mamune 6bUIH Bbl"'HCUOHbl Koacjli!JBill!eHTbl 

a b 
CTeKnO CT9Kn0 

aNCTeKnO bxcTeKJio 

nnst ~•oro s npyroro xanpa CTOpeouap~. 

altHO 

8 N-ABO 

4 

bllHO 

bN 1\HO 

2 
M=a+ b·p. 

I . 

T 

Hcuom.ayn aTH naHHble, MOlKHO oupenenun. KoopnHHSTbl TO"'eK Bxona H BhiXOna cooTBeT­

CTBaHHhiX _ny"'eA B KCOHOH H H3 KCOHOB8, Torna yp8BH9HBH xona COOTBOTCTBOHHhiX ny"'eA 

B onuoponuoA cpene Mo~uo aauucaT& KaK ypaaueHBe upBMoA B upocTpaucTBe: 

i i 
X - X BXOI18 y - Y BXOila z 
'!! _ xl = vi _ yi • -h- ; 

BhiX BXOA 'llhiX BXOil 

rna h - BblCOT8 KaMaphl, 

xl - yl 
BXOil CT 

x' 
I 

i - Ml , 
y BXOil CT YJ 

xi .• yl x· 
BblXOA · )U[O I 

y I - yl , 
BhiXOn llHO y I 

&\:~ •aCT +lf::T p2 
I 

M!_-a_~ +b 2 
!llHO ;JlHO IUIO pI 

- llHH COOTB9TCTB9HHOrO ny"18 B3 TO"'KH I l 

XIN .IN 
sxon· 

11
cT 

yiN a yiN 
BXOil CT 

, 
xiN 

y;N 

IN b 
MCT • aNCT + NCT 

·p2 = x' 2 + y' 2 
IN IN .IN 

p ~ x' 2 + y' 2 
I I I 

·p 2 
IN 

XIN a MIN 

BhiXOil nHO 
x' 

IN 
MIN . = a . + b . 2 

IUIO NllHO N llHO pIN 
p 2 _ x' 2 + , 2 

IN IN YIN 

YIN -MIN , 
BbiXOn JlHO yIN 

JlHB npyroro COOTBaTCTB9BHOrO ny"'S H3 TO"'KH IN 

x; y: X~IN y ;N ·. - K00p11HH8Tbl COOTBeTCTBOHBblX TO"'9K B CHCTQMG Z:00pJ1BH8T Kanpa 

nnaHKH. 

fiOnCT4BHB 3H8"1GHBB KOOpnHB8T BX0118 ll BbiX0118o DOny"'BM. yp8BHGHBB X0118 

B9TCTBOBBhiX ny'ieA B Z:&Mepe: 

X - M 'cT x~ 

(M~BO -MICT)x'l 

X I 
(-- -MCT 

x', 

y I 
= (---MeT) 

y' 

I , 
y - M CT Yl 

( M1 · M 1 ) ' nno- CT y I 

Z I 1 
= -h- ( M llHo·:- M CT 

X y z 
_(11 1 -M 1 

) + M 1 

h 11110 CT CT x' 
I y~ 

onuoro cooTBeTCTBeBHoro ny"'a. AllanorH"'IlO 
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X -B 

"' IN 

y 
__.!.. (II IN 

y~N h ABO 

AnR Apyroro COOTBOTCTBOBBOrO ny~a. 

-MIN 
CT 

) · + MIN 
CT 

CosMeCTBoe pemeBBe ypaBBeBBlt ( 1) B ( 2) ASCT npoCTpaBCTBOHHble JtOOPABB8Tbl 

To~u MOAenupyeMoro TpeJta. 

II • 

(2) 

3anumeM ypaBHOHBR COOTBOTCTBeHBbiX ny~elt B BHAB DpOeKIUilt B8 DnOCKOCTh OXZ 

!I nnOCKOCTh OXY 

X z I 
+ Ml _x_ ~ _x_ --=- (M -M 1 ) ; 

J< 1 h ABO CT CT "' y• 
I I III 

X-B Z IN _MIN ) MIN X-B y 
- =-(M CT + CT -- =-l<'N h ABO 

"~ y' 
N 

PemeBue cucTeMbl ypasneHHll A8CT ¢opMynbl AnR Bbi~BcneHHR X H Z 

Z I 1 I· 
X =[-· (~BO -M CT) + MCT 

h 

B 
z 

+MIN 
CT 

, 
l<IN 

I , 
-MeT "1 

"' 

( M I _ Ml ) ~ _ ( M IN _ M IN ) ____Lut_ 
ABO CT h ABO CT h 

noACT8BBB BblpalKeHHe X 

cneBBH Y: 

B ypaBBeHHu cucTeMbl II , nony~M ABe ¢opNynb! Ana Bhl~-

Y =[~(1'.1 1 -M 1 ) + M1 ] y' 
h ABO CT· CT 

y =U :(M~0 -M 1cT>· + M
1
CT]"'- B I Y

, 
---L..li. , . 

"N 

3TH «PopJ.CYnbi AnH Bbi~HCnOHHH DpOCTp8IiCTBOHHbiX lt0,0pAHB8T B830BOM cPOpNynaMH Bapa-

8HT8 1. ctiOpJ.CYnbl B8pH8BT8 2 nony~M H3 pemeHHH CHCTOMbl ypaBBOBUlt II _H DOACTa-

nos'"' BblpaJKeBau nnu X B ypaBBOBHH CHCTOMbl 

"' X= _y 
y' 

6 

,' 
J, 
!{ 
1 
!I 

K 
.1 

l 
''·' 

11i 

.. r 

·r 
'\i} 

l 
~ ,; 
(I 

~ 
~~ 

I 
.. ,.'._ 

y B 
= 

c..L - "'N > 
y' y~ 

h 
y h 

• ~~~T; z - . ---
(MIN -MIN) y' (MIN -II IN 

ABO CT N ABO CT 

h y h 
Ml z = . --- . 

( M
1 

- M 1 
) y' ( M1 -M I CT 

ABO CT ABO CT 

Bhloop nnocKocTel! npoeJtnuu Bauoonee nenecoo6pa3ea, TaK xaJt npoeJtDaa coOTBeTCTsen-

HbiX ny~cl! B8 DnOCKOCTb OYZ nu6o cnusaiOTcu, nuoo nepecexaiOTcSI non o~em. MaJfbiMH 

yrnaMu. 

l13MBpH9Mbl9 COOTBeTCTBBHHble .,TO'IltB., B300p8lKBHHll TpBKOB H8 DneHlte BMBIOT B 

AH8MBTpe HeCKOnhJtO ABCHTKOB MHKpOH1 OmBOKB B B3MepeHHB KOOPABH8T TO'IKH HB nnemte 

B cpeABBM OKOnO AOCHTH MBKpOH. noaTOMY COOTBOTCTBOBHble ny'IB1 DOCTpOOHHbiO DO B3Me­

p9HHSIM COOTBOTCTBBHHbiX TO'IOK1 He DepeCeKaiOTCH. 

Ha nepeCe'IOBBe COOTBBTCTBBBHbiX nY'Jel! MOlKOT YJt83.biB8Th DOny'leHHe AByx pB3BWX 

3H8'1eHHl! Y t Bbi'IBCneHHblX DO «PopJ.CYnSM B8pB8HT8 1, a TSJtlKe. HHbiO 3H8'10uHSI X, Y, Z
1 

Bbi~CneBHble DO tjlopNynaM BBPIIBBT8 2. 3TO BHABO· DO pe3yn&T8T8M p8C'IOTOB
1 

DpBBBA8HHbiX 

B Taonune 1a. 

Ho COOTBOTCTBBHHbiO ny'IB OOSI38Hbl B ltBKOli-TO OOnBCTH DpOCTp8BCTB8 DpOXOABTh 

BOJIII3B Apyr Apyra. Hal!TH MBHBMBnhHOe paCCTO.IIBBO Me)I{Ay COOTBeTCTBOBHbiJdll ny'IBMB 

MOlKBO DO tjlopMYne: 

d = 
min 

I 
x ~_ - X

2 

. l J 

t 2 mil 

Y1 '- Y2 
Z

1
- Z

111 
D J 

D2 

mJ 

jll 1 

m 

1 1: I m1 
a 

11
2 

+ I a 
1 

f 
1111 

f 2 m 2 m'N n
2 

n 2 f 2 

Hanpasnsnomue Jtocusycbl nyq:elt f 1 m 1 a 1 cnpeAenneM, nOJI&3ySICh· xoopABHaTaMB 

· t m a 
TO'IBJt BX UXOAB B BMXOAB B CpOAY i B3

2
Cpal1blo 
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Eunu BhlqxcneKhl npocrpaucTaeuuhle xoopnxuaThl Toqex nepeceqeuua cooTaeTCTBeHHhlX 

nyqeA c npnMoA uauxpaTqaAmero pacCTOKHHK ue~y HHMH: 

X 
1
, Y I 0 Z I - nmt onuoro COOTBSTCTBSHHOrO nyqa, 

X 'i1 Y 
2 

, Z 
2 

- nna npyroro cooTBeTCTBeltHoro nyqa. 

PeayDbT8Thl pacqeTOB DpHBSASHhl B Taonune 1o ADH TPSX cepHA H3MepeHHA OAHHX H TeX *& 

Toqex, npoaeneHHhlX pa3HhlMH naoopaHTaMHo Oxaaanocb, ~0 X I b X 2' z lb z 2H no~ . 

coananaiOT co auaqeuuKMH X , Z , paccqaTauHhiMH no c!>opuynaM BapuaHTa 1, a Y1 - Y ;/"Y 

DO~H onH3KO B d mla MSlKliY COOTBSTCTBeHBhlMH nyqaMH. 

Ecna aa npocrpaucTaeBBble xoopnHBaTbl Toqxu nepeceqeBHH cooTBeTCTBeHBbiX nyqeA 

BblopaTb aBaqeuua X n Y n Zn• onpenenaeMue 'l'epea xoopnauaTbl Toqex nepeceqeHBK c 

BHMH npKMOA H8HKpaTqaAmero paCCTOKHHK: 

X I+ X2 

Xn 
2 

Zn = z I + z 2 
--2- ; 

·Yn = 
y 1 +' y 2, , 

2 

TO nna BblqucneHBK npOCTP8HCTB9BHhlX XOOPAHBST Toqex MonenapyeMoro TP9X8 BY*HO 

HCDODb30B8Tb cPOPMYDbl B8pH8HT8 1. 

X 
Z I 

[ _ ( M - M 1 ) + M1 
] x' ; · 

h nBO CT CT I 

z 
I , • 

, -Mer x, ,' 
CT X IN IN MIN ) ~ 

- ( M nBo CT h , 
l I . , 

(M -~1 ) 2..1. 
nBo CT h 

z I I 
Y = [ - ( M - M ) + M 1 

. ] y' 
h nBo CT CT 1 

no BeJIHqHBQ flY = Y
1 

-Y 
2 

MO*HO cnenaTb BhlBOA 0 xaqeCTBS H3MepeBHA COOTBQTCTBSHKhlX 

Toqex. 

npuMeqaHH!!; 

1. npHBSASBBbiO B paoOTe pacqeThl H T80DHitbl OhlnH BhlDODBSBhl no 'aauepeBHKM 

ua nneuKe, nonyqeBuoA npu o6nyqeuuu KCeBOHOBoA K&Mephl 

coM 1:1 !'sa/c. 

8 

fT -M930H8MH C HMnyDb-

i-f 

ll 

2. nonyCTHM8li BSIIH'UtB8 ll Y • 0.100 MM, TaK uau omu6ua B H3Mepeuua Toqxu Ba 

nneuxe cocTaMSieT B cpenBeM 10 Mlt (0.010 MM). 

III. 

Ecna OCBeTHTb Kallphl CTepeonapbl CBepxy, TO CBSTOBhle nyqu, DpOXOAHWI_IS qepe3 

TOqKH H300p8*9BHli TpeKa H8 X~OM xanpe CTepeonaphl H COOTBSTCTBSHHhlH otYheKTHB0 

oynYT npoeKTHpOB8Tb 008 H300p8*9HHK Tp9K8 B DpOCTP8HCTBOo 

Coaue.meHHe STHX aao6pa*euuit B npocTPaBcTBe cuonenapyeT Tpex, nao6pa*euue 

xoToporo nonyqeuo .ua cropeonape. Taxoit cnocoo uoneiUipoaauun . Tpexa naCT B03MO*BOCTh 

QOOilTH TP)"ABOCTH, CBli38BHhle C DOHCXSMH COOTBeTCTBQHHhiX Toqeu B8 H300p8*9HD!!X Tpe­

xa, )"MSHbDiliTb MHHHHS OWH60X DpH H3MepeHHH KOOpAHBST B8 pe3yDbT8T MOA9DHpOB8BHH. 

npeADOnaraeTCH, qTO XOOpABH8Thl Toqeu BAODb H300p8*9BH!! TpeKa H8 nneaxe B3Me­

pliiOTCB napTBliMH, B938BBCBMO H8 X8~0M xanpe CTepeonaphl, TSK qTO COOTBSTCTBSHBhiX 

Toqex, xpoMe ToqeK Baqana B xolllla Tpexa, BeT. 

YpaBBeuue nyqa, npoexTHpyiOmero ua~y10 ua STBX Toqex B npocTpaBCTBo, BMeeT BHA: 

X z y I I 1' 
M ABO - M CT ),+ "\;TADH TOqex OABOro xanpa, (1) - --=--x', y'1 h 

Y Z IN IN IN 
--- = -·- = -- ( M - M ) + MeT ADB TOqex Apyroro xanpa. 

:l~N y; N h HHO CT 

X -B 
(2) 

3TH *e yp8BBSBHli MOlKBO Dpi!ACT8BHTb B AP)"rOM BBne: 

X =a, y +a, X - B =aNI y +aNI 

(1) (2) 

z .=f3,.Y + b I z = {3 y + b 
Nl Nl 1 

rne 
, , 

a, =a -0; a=~; a -= ~; 
NJ I y~ Nl y' 

b =-M' • h • IN 

I CT (M1 -M 1 ) 
nBo CT h 

{3 --2 IN h {3 = • 
b =-M ; 1 

(M 1 M1 ) ' ' Nl (MIN -MIN )y' Nl CT (MIN -JiliN ) AHO- CT y.l ABO CT IN 
ABO CT 

np&ADM8r8eTCB, qTO H3BSCT&H BHn yp8BBSHDB KpHBOll, OnHChiB810IIl&it Tp&K B. DpOCTp8BCTB9 0 

B BameM cnyqae sTo npKMasr. Torna ypaaBeBue MOAenapyeMoro Tpeua MO*BO aanacaTb a 

BHAe: 
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I X 
z 

a a y +a 

a/JY+b. 

, napaMeTpbl a , /J , a b onpeneniDOTCB B3 ycnoBBB nepece~eHBB STOA DpBMOA 

C 060BMB DOTOK&MB DpOeKTBpyiOIIXBX ~eA: 

~ b -bt 

a -at 11 -111 

~ b-b = Nl• 

a-a tJ a • 
Nl - ~'Nt 

i·> 2. 

nocne npeo6pa30B&HHH CBCTeMa BMeeT Bnn: 

ab 1 +a
1 

b -a /1 1 - a 1 /1 = (a 1 b 1 - a 1 /3. 1 ) + (a b - a /1 

I a 

abNI+aNib -a/JNI -aNI/J =(aNlbNI -aNI/JNI )+(ab -a/J 

Ecnn BBeCTH napaMeTp ''K" KBK paBeHCTBO K = a b - a /J (II) 1 TO pemHB CHCT6MY 

ypaBHeHul! I a , nony~M 3Ha~euna a , b a tJ ·, BbipalKeBHble ~ep'l3 "K "napa-, 

MeTp. noaCT&BBB 3TH 3Ba~eHHH B paBeHCTBO II 1 BMeeM yp&BBeHHe1 pemeHBe KOTOpOrO 

a acT Benn~uuy K (aBe· 3Ba~eHBa}. Oauo B3 · 3Ha~eHBlt K ncnom,3yeTcH anH onpeaeneuua 

napaMeTpoB ypaBueuna MoaennpyeMoro Tpexa. 

Ta6nuna 1a 

N2 o6pa6aT. 
cny~aa 148-169 170-079 251-222 

npoCTpo 
xoopanua- 0 a 0 a 0 a 
Tbi 

X BapuaHTa 1 109,516 108,895 98.269 96,840 64.124 62,174 

X BapnauTa 2. 109.291 108.866 98,262 96,855 64.124 62,765 

y BapnauTa 1 12.225 94.628 145.089 212.551 110,745 202.816 . - 12,166 94,568 .145.018 212,620 119.747 202,772 

y BapnauTa 2 12.200 94.598 145.029 212.586 119,746 202,788 

z BapHBHTa 1 59,048 60,090 52.412 52,520 89.820 89,048 

z BapnauTa 2 57.568 59,904 52.382 52,647 89.809 88,904 

10 

T a 6 n • u a ItS 

jNo o6pa60T, I4B-I69 170-079 25I-222 
CJI)"<Bll 

0 a 0 a 0 a 

dmin 0,059 0.059 0,020 0,069 0,002 0,04I 

XI I09.5I6 I08.895 98.269 96.838 64.I24 62,773 

x2. 109.5I6 108.895 98.269 .96.84I 64.I24 62.773 

All; o.ooo o.ooo o.ooo 0.002 o.ooo o.ooo 

.. yl I2,225 94.623 I45.039 2I2.554 119,745 202.SI4 

• .~2 I2.I66 94.564 I45.0I9 2I2,6I9 119.837 202,775 = CD 
"- AY 0,059 0.059 0,020 0.065 0,092 .. 0,039 
2 
I') • ... zl 59,048 60.088 52,4I:> 52.530 89,82I 80.037 

' 
z2 59.049 60.095 52,4I6 52,511 89.820 89,047 

Az O,OOI 0.007 0,004 0,019 0,001 O,OIO 

dmin 0,085 O,I07 0.112 0,022 

X1 98.233 96,72I 64,135 62. 411 

x2 98,233 96.722 64,I35 62,4I2· 

AX o.ooo O,OOI o.ooo O.OOI 
CD 

l:l 
CD yl 145,371 2I4.I68 I19,805 227,I94 "-.. 
2 y2 145,287 214,065 119,694 227.173 

. 
I') .. 
::: AY 0.084 0,103 O,Ill 0,02I 

Zt 53,I80 53,11I 90. 075 89,726 

z2 53.I98 53,I42 90,093 89.732 

AZ O.OI6 o.03I 0,018 0,006 

dmin · 0,067 0.218 0.305 0.166 

x1 98,I94 97.522 64.114 63,I84 

.. x2 9a,194 97.522 64,114 63.I84 

l:l AX o.ooo 
CD 

o.ooo . o.ooo o.ooo 
"-
"' 2 

yl I45,378 I76.012 I') 119,967 I75,166 .. 
!:! y2 I45,3I2 175.801 119,665 I75,003 

AY 0,068 0.211 0,302 . 0,163 

Zt 53.079 53.316 90.I69 89,94I 

z2 53.092 53.367 90.217 90,008 

Az 0.013 0.05I 0,048 0,037 
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