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nporpaMMa HallHCaH; 

H xpaHHTCll Ha MarHHTHOH 

MalllHHbl (M03Y) H aanHC 
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nporpa MMa 0-9 n p e acT aBn Si e T c o 6 o1i c neunanH 3 H poBa H Hy!O n p orpa M MY o6pa -

6oTKH oaHOrO C06b!THSI
1 

n peaHa3Ha'!eHHY!O anSI 3 K C n epH MeH T OB no 11 3Y '!e HH!O KOM 6 H-

HaUH H V O -qa CTHU II y - KBaH TOB (Tnna II 7) - s K c n e pHMB HTa , H3y'!e HHSI p a c n a -

a a H T.a.). 

B x o a oM B Hee SIBnSI!OTCSI H3M e peHHSI penepHb lX MeToK 11 To'!eK H a T peK a x, 

a B bJXoaoM - s cjJ(jleKTIIBH bie M a CC bi KOM 6 HHa uH ll yy , K yy , llyy , fly 
0 

TT 
II T.a. II BepOSITHOCTH 

n ° -Me30Hbi, a II y 

)/) TOrO, '!TO KOM 6 HHaUIIH 

~ 0 • -rHnepOH bi. 

yy o 6 p a 3y!OT - IIIli! 

B aacToSimee BpeMSI oHa HCnOn h 3yeTCSI anSI o 6 p a 6oTKH (jloTor p a cjJH l\ , non y '!eH-
/1/ 

H biX aa 200-nHTpOBol\ ny3blphKOBol\ KaMepe MT3c!> ( onTH'!ecKa SI cxeM a KOTo p o ii 

UOKa3 aHa H8 pHC. 1) npH {jlpeOHOBOM 3anonHeHHH, :3KCnOHHpOBaHHO H B H y '!Ke TT 

Me30HOB C HMnynhCOM 2,8 fsB/ C . Ho 3aMe HO H CO OTBeTCTBy!OillHX KOHCTB HT Oll a MO

}[(eT Hcnonh30B8ThCSI a nSI o 6 pa6oTKH (jloTorpa (jJH ii , nony'!e HH b iX Ha mo6 o l\ apyr oll 

KaMepe C aByX06beKTIIBHOl\ CHCTeMO fi cjJOTOrpa{jJHpOBaHHSI. 

§ 1. 06maSI 6noK-cxeMa nporpaMMbi 

../4/ 
nporpaMMa HanHcaaa B MalllHHHOM KOlle tlnSI B bl'!HCnHTenhHOll MallliiH b l M-20 

H xpaHHTCSI Ha MarHIITHOlf neHTe, C KOTOpO H Bbl3 b! B aeTCSI B onepaTHBHY!O naMSITb 

MalllHHbl (M03Y) II 3aUHCbiBaeTCSI Ha MarHHTHbie 6 a pa6aH bl (ME)c nOMOll!h!O KapT 

C'IIITb!BaHHSI. 

nporpaMMa COCTOHT 113 TpeX OCHOBH blX 6nOKOB ( pH C . 3): 

1. feoMeTpHSI, 

2. )lf a eHTII tPHK8 UHSI V
0 

-'!aCTHU II 
y -KBa HTOB ( fit ( V

0 
y) ) . 

3. B bl 'IH CneHH e :3~"peKTl1 B H bl X Mace • )! ~1<1,} 11 HllenT n r!•H KaU H Sl rr 
0 

, n ° , ~ 
0 

. 

3 
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§ 2. feoMeTpl!SI 

feoMeTpHeii H83LIBBeTCSI 'IBC Tb nporpaMMbl o6pa60TKH C06biTHSI, KOTOp8SI HB

'IHHBeTCSI C BBoaa H3Mepeunoii HH<jJOpMBUHH H KOH'IBeTCSI Bbi'IHC!IeHHeM X8p8KTepHCTHK 

KB)KaOrO TpeKB ( HMIIYIIbCOD, y rnon, anHH H T , f1,), 

0Ha COCTOHT H3 aayx OCHOBHI>IX 'laCTet1: 

a ) DOCCT8HOBI1eHHe 11pOCTp8HCTBeUHhlX KOOpaHH8T TO'IeK HB TpeKaX 

6 ) npoBeaeHue qepe3 KOOpaHHQTbl TpeKfl B npOCTpaHCTBe BHHTOBOH nHHHH, 

Enox-cxeMa I qacTH noxaoana Ha pHc. 2. 

BneaeM c neny!Omue cHcTeMhi xoopaunaT: 

a) npOCTpBHCTBeH HaSI CHC TeMa KOOpaHHaT S - CHCTeMa ) , 11pHBSI38HH8SI K 

penepuuiM MeTKBM, uaxoaHlllHMC<I B pa6o'leM o6'beMe xaMepbt (puc, 1, 2). 3a naqano 

s - cucTeMbi B3SIT perrep u uti1 xpecT 3, OCb X 
8 

nanpaaneua K xpecTy 3, OCb 

Y • -nepneuauKyn Sip uo ocH X • ( aaonb n y qxa ), H ocb Z 
8 

Ha npnanena BHH3 

( auyTpb xaMCP"'• napannenbno nexTopy MarHHTnoro nonS!). OT 3TOI1 CHCTCMbi -

X , Y , Z 

6 ) CucTeMa xoopnnnaT ua nneuxe ( f - c HcTeMa), uaqanoM xoopaHHaT KOTO-

pol1 SIBIISieTCSI rnaBHBSI TO'IKB CHIIMKB (nepeCe'leHIIe OIITII'IeCKOH OCJI C 11110CKOCTblO 

nneHKH) i OCII \ II y I HanpaaneHbl BHTIII!apannenb HO OCSIM X II y , COOT -

BeTCTBeHHO, 

a) CllcTeMa xoopnllttaT 113MepuTenbuoro np116opa ( m -CIICTe Ma ) c ocHMH X 

II y 

Bocc TaHoaneuHe npocTpBt!CTBeHHblX KoopaHnaT no 113MepeHIISIM ua nn e uxe MO)K-

Ho cxeMaTII'IUO 113o6pa3HTb B auae nayx nepexonoa: 

m n .:. 
n ... 

s 
m n .. f n 

11uaexc ' n' o603H8'!aeT BenH'IHHy , OTHOCSilllyJOCSI K neBOMY CHHMKy, '11' -

X l!paBOMy, 

YpaaueuHH nepexona oT m 

x ~[(X -s )cos <t -(y 
f m z 0 

-GHCTCMbl X 

- s J sin <ll 
y 
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y = [ ( x - s ) aln <I> + ( y -11 ) me <I> 1 I >. + S 
I m x 0 m y 0 Oy y 

rne BenJPIHHbi S , S , S , S , <J> , A , A onpeaen!IIOTCll MeTO!IOM 
x Y x Y 0 Ox Oy / 3 / 

MBKCHMyMa np8Bll0fi0A06H!I C fiOMOmbiO CT8Hll8pTIIOtl nporpSMMbl • 

KoopnHHBTbi aTanoHHbiX penepHbiX xpecToB, ueo6xoaHMbie an!! aToro, npnse

aeHhi B Ta6n. I. 

Ha 6nox-cxeMe I 'IBCTH reoMeTpHH nepexoa m .. f nponcxoanT B 6noKax 

7,10-18. 0HH o6paayiOT nornxy, Heo6xonnMyiO anH Bbi6;:>oca nnoxo H3MepeaHoro 

Kpec Ta (oaaoro lf3 HSITH) H ne'!aTH COOTBeTCTByiOmHX ITpH3H8KOB. 

N!N! 
nn 

•' 
(Jj I E-< 
(Jj 
:I: 2 :S:::II 
I={ ::II 
p.. 

3 0 
0 
X 
I 4 

>< 
5 

•' I (Jj 
E-< 
(Jj 2 :I: 

~Sl 3 p.. 
0 
0 

4 X 
I 

>- 5 

f n 
nepexoa 

f n 

Ta 6 nuna 

KoopnHHBTbi aTanoHHbiX penepHbiX xpecToB 

JieB!:dt CHHMOK ITpaBbl~ CHHMOK 

-4.755 5.052 
-8.222 1.622 
-8.297 1.576 
-I.3I2 8.509 
-I.26I 8.,43 

-O,I57 -O.I72 
-3.630 -3.59 
-3.336 3.272 
3.3I9 3.279 

-3.627 -3.636 

" S ( BOCCTBHOBneHHe npOCTpaHCTBeHHbiX KOOp/lHHST) rrpOB3BO-
A /2/ 

llHTC!l ITpH fiOMOmH CT8Hll8pTHOli rrporpaMM bl , OITHCBHHOli B • nepBall TO'!Ka 

8 

KB>K.llOrO TpeKa C'IHTaeTCl 

3HCOOTBeTCTByiOmHe TO'IK 

no tjlopMynaM: 

H 

B n ·-B n 
z .. 

X 

X .. z X k 

y -

n ln 

y + 
n 

__ 1 + -

An 

y 

y 

A 

3aa'!eHB!I B , C 11 

k I 1/1 I a a I+ a 2 r 2+ 

napaMeTpbi, aeo6xo1 

neBbli 

B 97.43 
c 4.876 

a, O.OI5J 
~ 

a -0,52I6l 2 .... 
a 0,8702JL 3 

f3, I7 .I7'i 
~ ... {32,-0,2434:: 

f3, 0,8 225 



+ s 
y 

onpe}:(ai!SIIOTCSI MaTO}:(ON 

/3/ 
p8MMbl 

RMbie nnst aToro, npnse-

npOHCXOAHT B 61!0K8X 

:a nnoxo H3Mepeaaoro 

fi3H8KOB. 

:peCTOB 

R CHHMOK 

5.052 

1.622 

1.576 

8.509 

8.,43 

-0.172 

-3.59 

3.272 

3.279 

-3.636 

lbiX K00p}:(HH8T) npOH3B0-

/2/ 
I • OepBast TO'IK8 

K8>K,[lOrO TpeKa C'IBTaeTCSI COOTBaTCTBYJOIItell. nnst OCT81!bBbiX CH8'181!8 JU!lYTCSI KBa-

ancooTB eTCTBYJOIItBe TO'IKB. B bt'!Bcneane X. Y, Z B npOCTp8BCTBe npOB3BO}:(HTCSI 

no <jlopMynaM: 

H 

B .- B - ,(X k cJ; - X k cJ; ) 
n n nnn nnn 

z -

X - z X k 
n ln 

k +B A + B 
11 

a X 
t/Jln 

+ X 
ll 11 11 ll 11 11 

y + y yn A + y A 
11 n n 

+ c 
y -

11 n + c -
11 11 

1 1 
-+ +-

An An An An 

Y n~ Z Y n k 1 n t/J ln + Y n k n t/; n 

+ k Z k ln cJ; ln A 
11 n n 

3aa'!eBHst B , C a Koa<J!<jlHnueHTbi paanoJKeHHst B pstn 

k 
1 

cJ; 
1 

• a 
1 

+ a 
2 

r 2+ a 
3 

r 4 , npHBeneHbi B Ta6n. 2. 

kt/;-{3 +{3 
I 

Ta6nuna 2 
OapaMeTpbi, He06XO}:(HMbie AilS! npoCTp8HCTBaHBOrO BOCCT8HOBnaHHSI KOOpAHH8T 

neBblfi Kanp OpaBbifi Kanp 

B 97.43 - 103.46 

c 4.876 5.01 

al 0.015173 0.014842 --s 
-0,52I64.I0-5 0,23342.ro-5 Q - 2 ... 
0,870234.10-8 -8 a 

3 -0.9596.10 

{31 I7.I777 17.426 
-s 

{32 
-3 -0.1702J.I0-2 ... -0,24343.10 

{3! 0,8 2252.10-6 o.rr4 • ro -5 

9 



KpoMe 9TIIX ocaoBHbiX 6noKoB, B I qacTII nporpaMMbi pa6oTaiOT acnoMora

TenbHbie 6noJtH: 

a) 
/8,9/ 

Baoll B3Mepeaaoil HH!f>opMarrHH. nopHllOK H3 Mepena il, aaanoraqabll! , 

npHaellea B npano~eHBH (1-3). 

6) 3aqepK11Baaae aeaepab!X H3 Mepeaal! no npaaaaKaM: 

npo6HTbll! 19 pa3pRll 3aqepKHB8eT CHHMOK (4 6noK), 

20 TpeK. 

a) B bi6opKa ue Hbi lle n e HHR H3 MepaTenbaoro npu6opa no N 

r) npoaepKa npaBHllbHOCTH npo6HBKH (6). 

ll) Pacwa!f>poaKa BXOllHOl! au!f>opMaUHH ( 9). 

rrpa6opa (5). 

ll qacTb rrporpaMM bl reoMeTpHH 38Kl!IOqaeTC51 B H8XO>KlleHHH p8l!HyCa KpH

BH3Hbl TpeKa H BblqHcneHHH no HeMy HMI1YllbC8 no !flopMyne 

p ~ 
0,3 HR 

cos a 

rne R -pal!Hyc KpHBH3Hhi, 

a -rny6HHHbll! yron TpeKa. 

R a H {3 ( aaaMyTanbHbil! yron) aaXOllRTC!I npoBelleHHeM MeTOllOM aaaMeab-

WHX KB8llp8TOB qepe3 npOCTpBHCTBeHHble KOOpllHH8Tbl TpeKa BHHTOBOH llHHHH no 

en. 
H -MaraHTaoe none, 

H~a+b(z-c) 3 

, 
BblqHcnReTCR B cepellHHe TpeKa l!O lf>opMyne: 

rlle a 12,2 Krc, 

~ = 0,0012, 

C = 7 CM, 

( Z] = CM. 

3Ta !f>opMyna onHCbiBaeT sKcnepaMeHTanbao onpelleneaabte aaaqeaHR MaraaTaoro 

nonH B pa3JIHqBbiX TOql[ax JtaMepbl c ToquoCTbiO 2%. 

KpoMe 9THX OCHOBBbiX 6nOKOB, B 9TOll qacTH HMeiOTCR BCnOMOraTellbHbie 6nOKH: 

a) Bb16p8CbiB8BBe nnOXBX npoCTp8HCTBeHHbiX KOOpllBB8T TpeKa npoaepKOl! no 

napa6one 2-ro nopRllKa, 

6) paanaqable scnoMoraTerrbBbie 6noxa, oTBeTc Tseaable aa !f>opMHpoaaBHe ne

qaTB II nep!f>opaUBH. 
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§ 3, J.1geHTHQ?HK81UHI V O -'f8CTHU H Y -KB8HTOB 

llnH Hll6HTHqlHK8UHH V O -'IBCTHU H y -K B8 HTOB 6btn8 UC IIOIIh30B8 H8 rrporpaM
/I Q/ 

M8, Ol1HC8HH8H B 

B Heil HlleHTHcpHKau HH V
0 

-qacTHU n onpenene HHe npHHanne)I{HOCTH y -KBBHTB 

K 3B63Jle npoH3BOilHTCH c JIOMO!UbJO X 

X 

( 1- k 1-') 2 

+ 
2 

( i\ k ) 

rn v 2 
({3 +- {3+) 

+ 

( /\, p +) 

rn 2 
( tg " - - tg (l ~ ) 

rn 1 2 
( f3- - {31-'- ) 

+ 

2 
( i\ tg a ) 

(k'" -k~-' ) 2 

+ + 

+ 

-----------------+ 2 

( 1'\ k + ) 

( !!. f3 ) 2 

m y 2 
( tg cz + - tg a + l 

2 

(!!. tg a+ l 

tn V 2 m V :2 
( tg cz o - tg a o ) ( f3 o - f3 o ) 

+ + 2 
2 

( (\ tg a 
0 
l ( (',. f3 ) 

0 

+ 

+ 

3nec b m - H3MepeHHbJ6 nenH'IHHbl, HHJl6KC 03H8'I86T; Y - rrono6pas:s: bre 

BC>nii '!HHoJ n pe3ynbT8Te HTepauHOHHoro rrpouecca Ha v -oii HTepanHH, ynoaneTao

pH JOJHHe 38KOH8M COXp8 ll6 HHH H 06palU810lUHe x 2 
B MH Hlf M y M, 

cos a cos (3 - cos a + cos f3 + cos a 
0 cos f3 0 

-- + - = 0 k k k 0 + 

cod a sin f3 cos a sin f3 + cos a sin f3 
0 

f = - - + 0 2 + - ~ o k k + k 0 

sin a sin a + sin a 
-- + --- - ____ ...£ = 0 ; 
k k + k 0 

M 2 12 ' 2 12 2 
+ (--1-) 2 v + ( ·- ) + / M + ( - ) - y M = 0. + k - k 0 

ko + 

3necb k = _!_ -Kp!IBU3H8 , 
p 

12 

s 
e:~; 

,._ 

OC) ::S'~ 
o ~ o ... £ 
tl ~~G 
~o3 
(:) t: 0 

:J 5 r:;,'o 
le..,::..., 
q)~~;;) 
qcto 
't;:;.<llt 
~~t~ 
s.:. :t ~~ 
-.--
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~ OJ <l 
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"i 0 ;:,., 

\<) Q. \: 
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~ ~~ 

~ ~ 
0(\ 0 
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0 "' ~o · 
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----y--

-'11 I() 
;:, A 

~ "; " "' ""' ... ........ ..._ 
; ~ ~ 
~ 

<0 

CJ C\1 

~<() 
0 0 
"' lC 0 <II 
s.:. Q. 
~ ~ 
~ 

0 
lc 
~ ~ 

1.0 ;:, 
- 0 

~~ 

-r-15 ~ 
"'"' ::1 t 

0 .. 
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M+,M_, M 0 
-MaCChi COOTB8TCTB8HHO 110Jl0)!{HT81lbHO ll 0 OTpHUaTenbHOJ! H H8i!T-

pallhHOH '!aCTHUbi, 

tg a - TaHreHc rny6HHHoro yrna , 

~ - a3HMyTallhH~A yron, 

(\ k, /)..tga,/1~- HX OU81!8HHbi8 OlliH6KH, 0 KOTOpbl X npennonaraeTCSI, 'ITO OHH 

HMeiOT rayccoacKoe pacrrpeneneHBe. 

nocKOilhKy llp01'paMMB 0-9 npenHa3Ha•TaeTCSI illlSI KaMepbl C Upyr'HMH p83M8-

/12/ 
paMH H 3anonHeRH8M 0 '18M KaMepa , IlllSI 06pa60TKH CHHMKOB C ll:OTOpOJ! HCIIOilb-

30BanaCh nporpaMMB fit ( V O y ) , TO 6bi ilH C M8H8Hbl KOHCTaHTbl H BH8C8B pHil 

H3M8H8HHeii. 

HH)!{e onHcaHbi 3TH naMeHeHHH ( cM. 6noK-cxeMy pH c. 6). 

a) B 6noKe 5 'rrpo6er-HMnynhc' Bbl'IHCnHeTCH MHHHMBilhHbii1 nnH nan Hoi! nnHHhl 

TpeKa l HMnynhC P min n o rpopMy11e: 

npOTOH ln P ~ 5,423 + 0,3086, [ P) = Mss/c; 
mln 

fT -Me30H ln P 
m in 

4,019 + 0,3665, [ L 1 ~ CM. 

3TH B b lpB)!{8HHSI IIOily'I8Hhl nyTeM anrrpoKCHMaUHH M8TOUOM HaHM8HblliHX KB8Upa

TOB TB6JlH'IHOJ! aaBHCH MOC TH rrpo6er -HMilYilhC B CM8CH QJpeoa-12 H QJpeoa-13, IlpHBe

/13/ 
/l8fiiiOH B pa6oTe • 

6) B 6noKe '3~, rne npoHcxonHT Bbi'IHCneHHe omH6oK B HanpasneH:HH noneTa 

V0 -'IBCTHUbl flO QJOpMyna M 

< /).. tg a 
2> ~ 

0 

_2 __ ( n 2r2<~ )2 + 

(1-n2)3 o o lo 
0 

2 2 i\Y 2 2 
m n, (--) +< ~ + 

0 0 l 0 0 

2 m o )( _ _ti ) 2 ] 
l . ' 

0 

<1\{32> 
0 

m 
2( 0 (/)..X)2 

2 2 2 -- + 

2 

f 0 (~)2 l, 
(m +P ) l 

0 0 0 
( :!-f2)2l 

m o + o o 

TO'IHOCTH B onpeaeneHHH Koop.QHHBT X , Y, Z 6epyTCH pnBIIblMH /)..X= 0,3 MM, 

f1.Y =0,3MM, f1.Z = 1,5MM. 

3 aecb l 

V O -'laCTHII Ll ; 

..)(X -X )
2
+(Y -Y ) 

2
+ (Z -z ) 

I V I V I V 

14 

-rrp0/18THaH .QilHH8 

I I 
J, 

J 

I 

X 
p 

0 l 

y 
m 

z 
n 

0 

tg a 

f3 0 arc 

B Ka'!eCTBe Xv , Yv , Z 

+ 1 Tp8KOB , o6pa3yiOIUHX 

X 
v 

B) 8 6noKe 18, B KOTOp• 

W yO 
w ( 1 

0 

H aec y - KBBHTB 

w 1-' 
y 

(noCTBBJ18HB panHaUHOHH8SI .Qil 

ilnH Bbl'IHCJ18HHSI flOT8HU 

3<\J<jleKTHBHoro pa6o'lero o6beJv 

r) 8 6noKe 7, B KOTOpo 

1-IblX, nOCfD.bJl eHbf KOHCTaHT b l , 

MCIJ' Hin lfOMy 110:110 H = 12 , 2 



panaTenbHOA H aeAT-

bl C npyrHMH p83Me-

~OB C KOTOpOA HCllOnb-

:TaHTbi a anecen pllll 

:). 

lbHbiil .({nSI Jl81l HOil JlnHHbl 

3/c ; 

lOM H8HMeHbWHX KB8llp8-

r-12 H ~peoa-13, npaae-

B nanpaaneHHH noneTa 

l, 

JlblMH !i X~ 0,3 MM, 

-nponeTHaH llnHHa 

. r 

I 
I 

' .I 

X -X 
p v 

0 L 

y I- Y v 
m - HanpflBIJSI JOlUHe KOCHHyCbi ; 

L o 

z I- ZV 
n 

0 L 
0 

n 
0 

tg a 
0 

\ 1 1 n 2 
0 

m 

f3 0 sin 
0 

arc 

v' 1 - n o 

B Ka'leCTBe X v , Yv , Z v 6epyT C SI ycpenaeHH bie KoopliHHaTbi To '!eK 

+ 1 TpeKOB, o 6pa3yiOlUHX V O -'18CTHU y HnH y -KB8HT: 

X H T,Jl, 

H sec 

v 2 

B) B 6noKe 18, B KOTOpOM Bbl'IHCn>1eTCI1 B e e 

W yO 

y - KB8HT8 

w 
y 

L 
W [1-exp(-a~ ) 

o p
0 

Lpot 
1-exp[----,., (Po )] 

xo 

( nocTasn e na paJlH8UHOHH811 JlllHHB X 0 = 24 CM ) • 

w V 0 
-'IBCTHUbi no ~opMyne 

lln11 Bbi'IHCneHHSI noTeHuHallhHOil nm<Hbl L n c nollh30B8Hbl npyrne rpaHHUbl 
pnl 

3¢~eKTHBHOf'O pa6oqero o6beMa. 

r} B 6noKe 7, B KOTOpoM Bbi'H!CnHeTCH MttTpnua orn116oK H3MepeHHbiX nepeMeH-

ll b iJC , nOC f lli>JieHbl KOIICT8HT bl , COOT !'IeTCTB YIOIUH C p 8 .'lHLlUIIOHHOii JlllH H e X O = 24 CM II 

Ml:H'Hln tfOMy HO~HO 
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p2 

.< ·" p 
2 

> = Cp ---2 
oe l(le 

- > = c < /1. tg a 
• e 

</1.{3 > 
•e 

< ,, p > = c 
rad 

f3 
e 

L 
a 2 ~ 

p 
2 f3 cos a 

e 

-c __ L 
- f3 p2f32 

<a d 
/ L p 

p 

M 

e 

c = ~.038} rad 

c p = 0,803 

C a = 3,32 

c (l = 1,88 

3TH KO!lCT8HTbl nony'leHbl COOTB8TCTBYJOI.Ueii nepeaopMHpOBKOJ! 

aenuqurr C ' , C' , C' 
!101 a f3 

113 pa6oTbt 

c' 
rad 

)-;:-
c H' X' 

=-/-o-C' 
H X P 

0 

X' 
;C =----Lc' 

a X a 
0 

X' 
Cf3=+ C~; C 

0 
rad 

= _o_ 
X 

0 

c' 
rad 

u) B 6noKe •a• npoii3BOUHTCH nonpaBKII HMny(IJ>coa <~neKTpOHHbiX TpeKoa aa 

/14 / 
TOpM03Hoe H3 n)"Ieane no !jlopMyne E3pa-MuTaepa H aa HOHB38UHOHHbte noTepu: 

p 

c 
• 

p 

1 

X 
0 

H3M ( 1 + c L ) + t HOH 
e 

c 0, 014 C HOH 

L 

2 

1. 

K poMe Toro, an11 npoTorroa H rr -Me30HOB uenaeTcH nonpaaKa aa HOHH3anaoa

ll hte noTepa npu noMo tnH cneuytOlneA npoueuypbt: 

1) no Ii3M8p8HHOMy HMnynbCY H3 COOTHOW8HHH r.po6er-HMnynbC H8XOUHTCH UnH-

ua L • 
np' 

2) no ll811HOli UnHue H3 3TOrO COOTHO i' I8HHH H8XOAHTCH HMnynbC B TQqKe B38H .... 

MO /leiiC TBH51 

rne L - unwua TpeKa; 

p 
0 

L 
f(LnP+-2-\ 

e) B 6noKe I npl!rraune•l!ocTb K 3Be3ue ana V 
0 

M8 11 8 1Hl8M HepaBeHCTB: 

16 

-'IBCTJ.Ine onpeuenHeTcH npu-

Jt. XJ < 1 

•) Baeaea noaMA 6 

AHH CT8THCTBqecKOro p83 

P* 
COs()* = __ L_. 

+ P* 

P*e y'(P*) 2 +(P ) 2 

L t 

p F 
! 

p: ~ y p L + 'I E ; E 

~ 

B KaqecTBe 6noKa B 

'I 0 • I 
0 

6btn8 acnonb30. 

OporpaMMa BbtqacnH• 

no lj>opMyne: 



TCTBYIOIU6ii nepeaopM HpOBKOli 

,.,) X'o 

X 
0 

c' 
rad 

>COB 3ll6KTpOHH bJX TpeKOB HB 

K HB HOHH38UHOHHW6 noTepu: 

L 

2 

1 . 

l6TCSl nonpaBKB HB HOHH38UHOH-

r.po6er -HMnynb C HBXOl\HTCSl AnH-

:Ol\HT C Sl HMnynbC B TO'IK6 B38H'-" 

-qacTune onpeAensteTcst npH-

I /) X I < 1 MM ' I !'!. y I < 1 MM 'I A z I< 3 M M 

/) -pa3HOCTb M6)f(l\Y KOOpl\IlH8T8MJ1 !TeDBblX TO'I6K 

p83HblX Tp6KOB. 

)!() BaeAea rroBbiil 6noK 16, B KoTopoM Bbl'II!CnsiiOTCst nem'I'IHHbi , noneGHbie 

o o I !51 
AnSI cTaTHCTH'I6CKoro p aGAeneHHH A H K 

P* 
cos e• = __ L __ 

+ P* 

p 
I 

a "" 

()* 
+ 

sin ( 0 +- () _) 

sin ( e + e 
+ 

- yron Me)I(J:IY nonO)f(H TenbHbiM TpeKoM 11 aanpan-

neaaeM non eTa V 0 
-'I8CTKUbJ B CH C T6M6 , B KO-

TOpOl! V O -'IBCTHUB nOKOHTCSl; 

P* -HMnynbc l10I!O)f(RTenbHOii qacTRubr B cHcTeMe noKost 

v 0; 

... 
P* 

L 
- npoeKnust P* HB HMnynbC 

P + sin () + P = P cos e 
L + + 

'7 

B KaqecTae 6 noKa Bbi'IHcneHHSI a<P<PeKTH BHbi X Mace H HAeRTH<!>HKauHH rr 

'7 ° , :£ 
0 

6bina acnonbGonaaa nporpaMMa, c ocTaaneaaast IO.n. MepeKOBbiM . 

nporpaMMa Bbl'IHCnH6T 3(jl<PeKTHBHbl6 MBCCbl KOM6HH8UHli 'I8CTHll no 2 H no 3 

no ,PopMyne: 
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M 
aQ>cp 

~ M 3CjJcjl 

2,3 

l: E 2 
I 

~~I 

:r ; 2 
I 

3n 
:r A_ 2 aM 

I,J-1 a x 
I 

ax, 
t.x ~X 

I 
, n 

->2 2 
r.ne E c v P + M · 

l 1 1' 

1, 2. 

B 3BBHCHMOCTR OT COpTa qaCTRIT B *enaHHK $H3RX8 (aa6HpaeTCH COOTB8TCTBY

IOWBH HH!j>OpMBITHH 88 nynbTe) nporpaMMB npOH3BO.UHT H.U8HTH$HKBITHIO .UBYX y 

KBaaToB no rRnoTeae tr 
0 H 'II 

0 
R KOM6HaanRR A 0 

y no rRnoTeae l: 0 
• 

/11/ 
llm1 aToro RcnonbayeTcH MeTo.n, npRMeaeaabli! !S nporpaMMe GUTS • B 

.naaaoli a a.naqe 011 Bblrnn.nHT cne.nyromuM o6paaoM: 

HMeeTcH wecTb naMepeaabiX nennqua ( x 
1 

) : 

pI o p 
2 

o a I o a 
2 

o {3 I t {3 
2 

H 4 3BltOBB COXpaaeHRH ( 1 -aaeprRH H 3-HM-

nynbca); 

P -P -1> eO 
0 I 2 ' 

E -E -E eO, 
0 I 

nepnoe ypaaaeHRe Hcnonb3yeTCH .nnn aaxo~eHHH aeHaBeCTHOro HMnynbca Po . 

BTopoe o6paayeT nepeonpe.neneaaocTb (ypaaaeaue canau): 

F = E E - P P cos () 
I 2 I 2 12 

1 2 2 2 
--(M -M -Pl.). 

2 0 I 2 

Y.noaneTnopneT nH .naaaan KOM6naannn qacTRU rRnoTeae, npoaepneTCH c no

MOWbiO paBeHCTBB 

2 
X :r 

I= I 

r.ne X - H3Mepe8Hble BenH'IHBbl 0 

KR H3Mepenawx aennqna. 
2 

xm v 
X1 2 . ) 

v 
X I 

~X 
I 

no.no6panHble nenHqHabl, ~ x -owu6-
l 

B .naaaoM MeTo.ne X nonyqaeTcH no !jlopMyne a HTepannoaaoM nponecce 

v -noMep HTepannn) : 

18 

<x 2) v-

v 
A 

v v 
b F 

v 
H 

v F v 
F - --- - npouano.nHbi• 

lx a X 
1 

HTepanuoaHbiil npou e 

unu npu npenww eanu qncn 

T ex 

<PopM a aao.n a n BI 

I. lllanKa co6 biTH!I: 
0 

N- 30Hbl 

N ~ R3M, n pu6opa, N~ 
2, 5 penepHbiX KpeCTOB nE 

}2,11,17,13,}6 ( e M, pH 

3, X ,y - KOOp.nt! H8 Tbl 

ToqKe B38HMO.UeHCTBHH. 

4, npR3H8K KOHIT8 TpeKa • 

5. BTopol! TpeK 

6. npH3H8K KOHUB TpeKB l 

7, npR3H8K KOHU8 CHBMK8 

8. Penepawe KpecTb! npa1 

9, n e pBb!H TpeK 

10, npH3 HBK KOHIT8 TpeKB 

11, npR3H8K KOHITB CHHMK· 

12. n pR3 88K KOHUB C06 b!T 



.. 2 2 
E1 ~ V p 1 + M 1 ; 

~a (aa6Hp86TCH COOTB6TCTBY

II.Q6HTHQJBKBUBIO .QBYX y 

no runoTe3e I 0 
• 

1111 
nporpaMMe GUTS B 

~ll ( 1 -auepra11 B 3-aM-

aea3eecTaoro HMnynhca P 0 • 

3 CBH3H): 

z 2 2 
-M -tl. ) . 

I I 2 

noTe3e, npoeepl!eTcH c no-

IHbie eenH'IHBbl, I'J. X -omH6-
1 

B HTepBUHOHHOM nponecce 

<x z)v+l =A 
V+ 1 b v 

v 
V+l b A 

Hv 

v v v 
b F +~ ( X ) F v 

-X 
1 X 

v 2 v 
H ~ ( t. X ~ F 

1 X 

v Fv 
F

1 
x ~-a--- npoli3 BO.I:IHbie oT ypaeaeBHH cBH3H rro H3MepeaHbl M eenH'IHHaM. 

X 1 
HTepanHOHH biil rrponecc rrpeKpamae Tcll rrpH BbmonaeHHH ycnoeHfl cxo.QHMOCTH 

una npa npee~meHHH 'IHCna HTepanai! 6onhme 3a.Qaaaoro. 

nPl1flO)I(EHHE 

T exHH'IeCKO§!. Q.!H1.9~1:1~ ~ nporp{l~!"'.!l!... 

<l>opMa BBO.Q8 H Bbi.Q8'1H HHQJOpM8UHH. nopH.CIOK K3MepeHIIH. 

(Bxon) 

I. lllanKa co6 biTHll: 
0 

N= aoa~ 
0 

N ~ H3M. npH6opa, N,!1 Kanpa, N= nneHKK. 

2. 5 penepH~X Kp6CTOB neeoro CHKMK8 . no pll.QOK H3M6p6HHll penepHbiX Kp6CTOB: 

12,11,17,13,16 ( e M. pKC. 2). 

3. X ,y - K00p.QHH8 Tbl 1-ro TpeKa. nepBb!l! TpeK H3Mepll6TCSI OT H8'18na K 

TO'IK6 B38BMO.Qei!CTBHH. 

4. npa3H8K KOHU8 Tp6K8 - .QB8 nyCTb!X K8.Qpa 

5. BTopoi! TpeK 

6. npH3HHK KOHU8 TpeKa H T • .Q. 

7. npa3H8K KOHU8 CHHMK8 - 17,18 p a3pH.Cibl 

8. PenepHbie KpeCTbi npaeoro CHHMK8 

9. nepBblil TpeK 

10. npa3 H8K KOHU8 TpeKa H T • .CI. 

II. npa3H8K KOHU8 CHHMK8 

12. npl'I3 HHK KOHU8 C06b!Tl'lll - TpH nyCTbiX K8.Qpa . 
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Bbll!B'IB_HJ! _ n~B.'':~ .PJl.~Yl!..~Ta":qf! _c_q;e_Ta ITJ:lOr_P.t\":1~?! .Q-:~ 
( B niXOn) 

• ll!anKa co6biTI!SI: 
0 

0 
N ~ 

N ~ 30Hbl 
0 

npu6opa, N~ Kanpa, 

LlaTa C 'l eTa 

0 
N ~ nne HKH 

11, B b!llB'IB Ha rreqaTb reoMeTpHH: 

Llnst KB)KJlOrO TpeKa IT6'IBTBIOTCS! B6!IH'II!Hbl: 

L\P } 

"'"' !I n 

- Olllli 6KH B HaflpBB!Ill :O:UI!X KOCHH)'CBX e, m, n 

y X"} 
Zkk - K OOplli!HB Tbl fiOC!I6JlHell TO'!Kll TpeKa 

neqa Tb CTBHnapTHolt n nst reoMeTpH"'IeCKI!X rrporpaMM OHHI<f rrep<iloKapThr. 

~ 0 } 
N - nn., N" Kanpa , 000 

lllarrKa 

000 000 No 30Hbl -
TpeKa 

Ng T p eKa 000 000 

p 

L\ p 
77 

/\P 
p 

- HMrrynhc B M :oJB/c 

2 
( 1\ {3) - Olllli6Ka B HMITy!IbCe C yqeTOM MHOrOKpBTHOrO 

2 
( t' a) 

p8CC6SIHHS! ll!ISI 77 -M630HHO !l II npOTOHHOtl 
rHITOT63 

; ] - """""""romoo Komyw 

~I}- KOOpf!HIIBTbl n epBOll TO'IKif TpeKa 

\1 (rrocnenHell nnR rrepBoro TpeKa) 

Z I 

No nn., No Kanpa 009 - rrpH3Ha K nporpaMM bi 

No 30Hbl - OTHOCHT61lbH8Sl OWH 6 Ka B pannyce KpHBli3Hbl 
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Ng TpeKa L TpeKa ~ .!lllHHa 

R - panHyc 

I. 

2. 

3. 

4. 

5. 

6. 

tg a - TBHreH 

i:1- KOOpllH 

¢ 01- yron rr 

w2 
0 - BepTHK 

Ill- B biilB'Ia Ha rreqaTb 

M 
0 

- Macca 

x2 
fit - "'II 

V - 'IHC!IO HTepanHll 

p 
0 

6P 
0 

p 0 - nono6paHa 

7. m o 

8. no 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

p m } 

:~-

p: 1 pv 
+ 

1\P 
+ 

e 
v 

Z A B 

Po 

H3MepeHHbii 

TpeKa 

- li3 M6p6HHblt 

TpeKa 

- yron MeJKn) 

- rrponeTHaR 1 

113M 

M0 H3MJ -

6 M V 0 

0 

8<jl<jleKTHBH 

'IBCTHUy 

0 m v 
k-- k_ 

6 k 



~X KOCHHycax e, m, n 

TO'IKH TpeKa 

•aMM OH.HI<! nep¢oKapTbi, 

C yqeTOM MHOrOKpBTHOrO 

~930HHOH H npOTOHHOli 

:yCbl 

roqJ(H TpeKa 

Jro TpeKa) 

l ll iiyCe KpHBII3Hbl 

N> TpeKa L TpeKa ~ UnHHB TpeKa ( CM) 

R - PBiliiYC KpHBH3Hbl ( CM) 

Taareac rny6HHHoro yrna 

KOOpJlHHBTbl ueHTp8 KpHBII3Hbl 

yron f!OBOpOTB TpeKa H 'lHCnO TOqeK H8 H9M 

w2 
Q - BepTHKBnbliblli paa6poc TO'leK 

II!. B biilB'la a a neqaTb nporpaMMbl fit ( V 0 y) 

I, M - Macca fit - 'l8CTBUbl ( np113H8K rHUOT93bl) 
0 

2. x2 
3, v - 'lHcno HTepauHli 

4. p 
0 

5. 6P 
0 

6. p 0 

7. m 
0 

8. n 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

0 

113M 

- f!Oil06paHHbl9 Benii"!Hiibl llnH HeliTpBnbHOli "'BCTI!Ubl 

- H3MepeHHbill: 11 nono6paHHbill: HMnynhCbi nnH oTpHnaTenhaoro 

TpeKa 

- H3MepeHHbiH 11 nono6paHHbill: IIMnynbCbi nm1 nonolKI<TenbHoro 

TpeKa 

y ron Me>K.!lY HanpaBnealleM noneTa 11 cyMMapHbiM IIMnynhCOM 

- nponeTHBH UniiHB V O -'IBCTI!Ubl ( y -KB8HT8) 

a<jl<j>eKTHBHBH M8CC8 H ee OW1!6Ka Tp9KOB0 o6paayiOWBX 

qacTIIny 
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22. ( tg a ~ - tg a ~ ) I !>. tg a _ 

m y 

23. < fL - fL l I ~ f3 -

24. ( k - k y )I ~ k 
+ + + 

2 
BK!lllllbl S X OT p83l!H'IHbiX nepe-

25. ( tg a m - tg a Y )/ ~ tg a 
+ + + 

26. ( {3 m - {3 y) I t! {3 
+ + + 

m ·y 
27. ( tg a - tg a ) I t! tg a 

o o e 

28. ({3m -{3y)/ ~{3 
0 0 0 

I. 

2. 

Z pot - llOT9HUH8llbH8ll lll!HH8 

Po 

3. R 0 lll!SI V 
0 

HILB IL 

W ' e _!_- sec C06biTHl! 

p ) llllll 

M9HHbiX 

2 

y -KS8HT8 

4. 

5. 
P' 

P 1 
- sepol!THOCTb pacrrana HnH KoasepcHH 

6. W 1- sec H sepOliTHOCTb pacrrana nnsi V 
0 

-'I8CTHUbl C yqeTOM Hei\Tpllllb-

I. 

2. 

3. 

P H biX MO!l pacrrana, 0 s c nyqae y - KS8BT8 

3 

sin ( () +- () _ ) 
a ~ 

sin ( () + () ) 
P l - rrorrep"'eqobi"'A HMrrynbc 

coso: ; 0'+ - yron Me)I{Jty ll0llO)KH7ellbHbiM TpeKOM 

H aarrpasneaHeM rroneTa V
0 

-qacTHUbi 

S CHCTeMe, S KOTOpOi! V O llOKOHTCll 

4 
( llllll y -KS8HT8 T8KOi! BbiiTll'IH HeT) 

0 

aenH'IHHbi, ueo6xo-

llHMbi9 llllll CT8THCTH-

qecKoro paaneneHHSI 

A0 
H K0 

rre'I8Tb CT8Hll8pTHOi! rr/K llllll V -'I8CTHUbl Bl!H y -KB8IIT8. 

I. N1 rrn., N1 Kanpa, 000 

2. ()()() 000 M 30Hb1 

3. rrr 
4. p 

000 N Tp llf - 11pH388K rHITOTe3bl 
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5. t!P ( tlf3) 2 

6. 0 ( t! a ) 2 

7. 

8. m 

9. n 

to. :} 11. - K OOf 

12. 

"·} 14. - no se 

15. 

I. HoMe pa TpeKos, o6paay 

2. N1 rrneHKH, N1 Kanpa 

3. N1 30Hbl 

I. () ..__- yron p aaneTa ( s 

2. () 

3. 

4. 

5. 

() + 

() 
+ -

pl 

-.~. 6. t! p 

7. pol-
+ 

/'; p.L 
+ 

-( () + () ) 
' + 

8. 

9. 

10. 

p..ll - p.l. 
- + 
/'; ( pL _ pL) 

+ 
1 I. sin '11 

12. 'I) ( panaau bl), yron 1 

I 3. 11 ( rpanyc bd 

I4. 0 v (rpanyc bi} 

15. Z AB (eM) 



2 
X OT p83J1HqHhlX nepe-

CTHUbl C yqeTOM HeiiTpanb-

{B8HT8 

aenHqHHbi, Heo6xo-

llHMbie /lflH CTBTHCTI!:-

tKOM 
qecKoro pa3neneHHH 

C TBUbl /10 H K o 

•I!TCH 

-KB8l!T8. 

3K rHflOTe3bl 

5. 

6. 

7. 

8. 

9. 

to. 

L'.P 

0 

m 

n 

51 - II 
0 

53 - Ko 
57 - y 

11. :} KOOpllHH8Tbl TO'IKH, H3 KOTO[)Oil Bb!JleTeJla V
0 

-Y I1CTIHIH 

12. Y - KBBHT) 

"·} 14. UO BTOpHIOTCH C T pOKH J-3 

15. 

5 

1. HoMepa T peKoB, o6pa3yiOlUHe V 
0 

-qaCTHilbi 

2. N<> nneHKH, N<> Kanpa 

3. N<> 30Hbl 

1. 0 -+--- yron pa3neTa ( B rpanyc a x ) 

2. 0 

3. 0 + 

4. 0 + 

5. p.L 

6. L'. p.l. 

~ 
+ 

A P..l. 
+ 

-( 0 + 0 ) 
' + 

7. 

8. 

9. 

10. 

p-9 - p.l. 
- + 

t.. (pl.. -pl..) 
+ 

11. sin 71 

6 

}2. 7J ( p81lH8Hbl), yron HeKOMUJ18H8pHOCTH 

13. '1 ( rpanycbl) 

14. (} v ( rpanycbl) 

J5. Z AB (eM) 

2'3 

} mnnKa ann 

V O -'!8C1'Hllhl 



B~-,,oa'!a HJ! .ne>Ja Tb rrpQ.r~...M!>L M s<jl<jl 

I. No nn., No Kanpa 000 

2. No 30l!bl 

3. - UlD IlK a M 9cjl<jl 

4. m 

5. n 

2 

I. M 2 9<P<P 

2. M 9cjlcjl 

:3 . \ M3<jlcjl 

4. e yron pa:Jn€!Ta 'laC THUbi 

5. In tv\ 9rpq! 

i' j . k - llOMepa 'i8C THU 

p , m , n - npH3 1!aKH, W)Ka3hiB8IOlUHe HX I!pHpOQY 

(51 -I\ 
0 

, 53 - K 0 
, 57 - y ) 

I ' (' J!Y'-!lle ;H3YX'IDC TH'iHO ii KOM6!iHaU HII 

i = r = o 

3 

I. M '" ( M TT 0 • fv1 0 HJll! M "0 
n 

2. 
2 

X 

3. v -'ll! CJJO l!TepaUHH 

4 . 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

p 

\P 
0 

a 

•\ a o 

(3 0 

L\ {3 0 

co s e"} _ 
e o 

TT 

yron OTHOCHTeJTbHO HanpanneHHSI nanaiDmero 

6opaTOpHoA CHCTeMe 
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TT -Me30Ha B JIB-

3Ha'! eHHe pa3pSIUOJ 

nporpa MMbi 0-9 

Ll3Y -1 1 paapSIA = 1 ec 

0 HE 

2 paapSIA = I ec-

= 0 He1 

3 paapSIA = 1 ec · 

0 ge· 

13 paapSIA = 1 ec• 

0 ue 

43 paapSin = 1 He' 

0 ec· 

44 paapSin = 1 He· 

0 ec 

LI3Y-2 I paapSIA = I ec 

0 11e 

naTa c >JeTa 36-2 

28-2 

20-1 

LI3Y-3 1-12 pa3pSIAbi I 

Me He nepBOM B 

npH3H8KH 6paKOBK 

I. N •P ] 
2222222 n < 4 
2 2 2 2 2 2 2 

2. 33333333} 

33333333 

3. '"""] 4 4 \; 4 4 4 

~ 



UHe HX npHpOny 

aJOmero TT -Meaona B na-

3 H a 'I e H H e p a 3 p Sl Ll 0 B I13Y llJI Sl p a 3 11 H 'I H bl X B a pH a H T 0 13 B Ll ll a 'I H 

n p or p a M M bi 0-9 

Il3Y -1 1 pa3pS!Jl 1 eCTb ne'!aTb ( nq) K03WHUHefiTOB npeo6p830B8HHSI H pe-

0 HeT nepHhlX KpeCTOB 

2 pa3pS!Il = I ecTb nq KoopnaHaT TpE.' KOB B c acTeMe penepHhiX KpecToB 

3 paapS!Il eCTb fl'l npOCTpaHCTBeHHblX KOOpllHHaT TpeKa B BHJle : 

0 HeT X Y Z , X Y Z , •• . , X V Z 
Ill 222 nnn 

13 paapS!Il 1 eCTb fl'l X -KOOpJll!HBTbl Bbi6pOUl e HHOii TO'!KH 1'1 

0 HeT 

43 pa3pS!Il = neT nep<jlopauHH pe3y1!bTaTOB reoMeTpHH 

0 eCTb 

44 pa3pHil HeT rrep<jlopauHH pe3y1!bTaTOB fit ( v 
0 

y) 

0 eCTb 

II3Y-2 pa3p!!ll = I ecTb n e '!aTb np<>cTpaHcTBeHH~>IX KoopuHnaT B BHue 

=OHeT NTp XIX2 ••. Xn,VIV2 •.. Vn,zlz2 .•• zn 

llBTa C'!eTa 36-29 p83p!!Ua - 'll!CJIO 

28-21 

20-13 

- MeCSIU 

- ron (nne nocnenHHe uH<!>phl) 

I13Y-3 1-12 pa3p!lllbi N aoHbi 6yMa>KHOii neHThi B necSITH'!Ho-naoH'IHOfl c HcTe

Me He nepBOii B 30He MarHHTHOii neHThl, 

npH3HaKH 6p8KOBKH T peKOB H C06biTH!I 

N Tp J 
2222222 n< 

2 2 2 2 2 2 2 

1. 

2. 3 3 3 3 3 3 3 33 } 

3333333 

3. !144444 

4 4 4 4 4 4 
2 

X 

4 - TpeK He o6C'!l!ThiBaeTCSI 

- OTKa3 npor.,aMMbi MNI< penepHbiX KpecToB (onHa H3 

5 
KOOpll!IH8T np eBOCXOUH T 10 HJ!l! HeT TpeX OTIIII'~HbiX 

upyr OT Upyra KpecTOB C HeHyneBbiMH BeCaMH) 

2 -3 
)< > 10 H 'IHCJIO KpecTOB MeHbUle 4 
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4. 
i\ 1 

/). 
2 

/1. 3 - OTKllOHe HH e H3 Mepe HHbiX TO'!eK OT llO.Q06paHHblX 

/).4 

/). 
s 

f'., 
6 6 6 6 6 6p~ 

6 6 6 6 6 6 6 

5 t 477 

477 

52 

6. 000 

52 

7. 000 

00 

00 

8. 
00 

00 

00 

7777 0000 

7777 0000 

N Tp 

7777 0000 

7777 0000 

N Tp 

0000 N Ka.upa 

7777 0 

7777 N Ka.upa 

0 0 0 

0 0 997 

0 0 997 

2 -3 
rrpH X > 10 

0000} 
OOOO - H8 TpeKe HeT KB83HCOOTB, TO'!eK 

TI111 7777 n < 6 B Bbr6poce 4-ro rro pSI.uKa 

N rrneHKH } - rrpHaHaK, 'I ro N llpH6opa He yKaaaH , 

N rrneHKH 

} N nn. = 0 

~ H ~ 6epyTCSI .QnSI 
X y 

N 
TP 

N rrn. ~ ·~pa} 
rrpaB -

n 
neB 

paaHoe 'IHcno TpeKoB Ha rronyKa.upax 
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Pacnpe;n;eneawu 

MQ;;Jl 
If ME 

2000 235I I 

2000 2523 2 

0100 OI47 0 

0020 0027 0 

I467 2270 0 

2271 2425 0 

0271 0560 2 

0577 2IOO 2 

OIOO 0120 2 

0100 OI47 0 

I600 I700 I 

2000 25I4 2 

2000 23I7 2 

2000 23IO 2 

OIOI OI26 0 

0604 I060 2 

2500 2750 0 

2000 2I40 I 

2000 2440 I 

2000 2I40 I 

2000 2213 2 

2500 3646 0 



!K OT noao6paHHbiX 

OOTB. TO'!eK 

nopSIAKa 

~0 N np116opa He yK838H , 

~pyTCS! Ami N 
TP 

B Ha nonyKaApax 

Pacnpe;u,eneHWJe naM!!TH B rrporpauMe 0-9 B M03Y, ME 11 MJI. 

---~M~03~Y'---- te ME 

2000 

2000 

0!00 

0020 

1467 

2271 

0271 

0577 

OIOO 

OIOO 

1600 

2000 

2000 

2000 

OIOI 

0604 

2500 

2000 

2000 

2000 

2000 

2500 

2351 

2523 

0147 

0027 

2270 

2425 

0560 

2100 

0120 

0147 

1700 

2514 

2317 

2310 

0!26 

1060 

2750 

2140 

2440 

2140 

2213 

3646 

I 

2 

0 

0 

0 

0 

2 

2 

2 

0 

I 

2 

2 

2 

0 

2 

0 

I 

I 

I 

2 

0 

ME 

6400 

6400 

6125 

1301 

1345 

6042 

4 

4 

2 

2 

51 

51 

3000 51 

3300 52 

5770 52 

6125 52 

2203 52 

te 
IITX 

50 

61 

0 

0 

0 

0 

H 8 II M e H 0 B a H II e 

cn- mnk penepH~ KpeCTOB 

cn-C'IeT XYZ BOCCTaHOBJI8Ht-!8 
npOCTpaHCTB8HH HX 
KOOp,l\IIHaT 

fit(V 0 y) (2-0 ~ KYCOK) 

IlporpaMMa M~ (I-H~ KycoK ) 

M~ (3-11~ KYCOK) 

M~ (4-~~ KyCOK ) 

0 T8c51!HU8 

0 ynpaBnR~mBR rrporpauua - I 

Q c51!0K Oc5HOB1!eHIIR reOMeTpllll 

0 fit(V 
0 

y) I -H~ KYCOK 

0 oc5pameHIIe K fit<V'yl 

0116 53 51 C'leT llHOCKOCTH~X KOOp;!J,HH8T 

1630 53 56 BHHTOB8R 1IIIHHR 

6025 53 165 B~c5poc nnoxo 11aueoeHHHX TO'IeK 
no KpiiBO~ 2-ro rrop11,1\Ka 

1313 53 0 1.1~ (2-o ~ KyCOK) 

1350 54 

5650 54 

2001 54 

3701 54 

3501 54 

0751 54 

0!00 43 
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0 yrrp.rrporpauua 2 - B~;u,aqa peaynh
raTOB 

0 lit ( V 0 
y) ( I-~lt KYCOK ) tK) 

55 C!l-BHc50pKH KOHCT8HT 

57 B~c5poc nnoxo HauepeHHHx roqeK 
no KPHBO~ 2- r o rropll.l\Ka 

60 Cll-rrpoBepKa rrpH diiBKR 

54 Cll-aaqepKIIBBHHR 

0 KOHTpOHbHH~ B8p118HT 



ITTX ~nH nporpaMMH Q-9 

I. 50 OOII 6400 035I CIT-0050 - ldHK penepHbiX KpecroB 

I. 50 OOI2 OII6 05I4 CIT- 005I - npeo6pasoBaH~e B c~cTeYy 

3T8RO HHNX KpecrOB 

I 50 OOI2 075I 0213 CIT- 0054 nporpaMMa saqepK~BaHHH 

I 50 OOII 200I OI40 CIT-0055 BH60pKa KOHCTBHT 

I 50 OOI2 I630 0717 CIT-0056 B~HTOB8H n~ HilH 

I 50 OOII 3?0I 0440 CIT- 0057 BH6poc Ha nneHKe no napa6one 

4- ro nopl!,liKa 

I 50 OOII 350I OI40 CIT-0060 npoBepKa npo6~BK~ 

I 50 OOI2 6400 0523 CIT- 006I xyzs (BOCCTBHOBneHile npOCT-

paHCTBeHHbiX KOOp~llHBT) 

I 50 OOI2 6025 03IO CIT-OI65 BH6poc nnoxo ~suepeHHNX roqeK 

aa TpeKe B npocTpaHCTBe no 

KpHBOti 2-ro UOpH.l(KB 

3 a K n 10 "{ e H K ~-

8 HaCTOSIIIl99 BpeMH no nporpaMMe OQCqHTaHO "900 H3M9p9HHb!X C06b!THfi C 
0 

pa3J1Kq!J b!M qKC/lOM V - qaCTHU H y -KBaHTOB. 3TO llBliO B03MO>K!IOCTb rrpoae-

pHTb nporpRMMy Ha 3KC!I9pHM9HTa/lbHOM MaTepHane, Bbl liBHTb !19KOTOpb!9 CKpb!Tbl9 

cnc T eManrqecKae ornn6KR K ycnolKHKTb q acTb nornKH llllH roro, qTo6bi * c nacTn* 

nnox:> ;·3MepeHHbie c o6 biTHll. 

BpeMH o6cqeTa oanoro co6biTHH 3aBBCHT oT ero cno>KHOCTH H Kone6neTcH a 

rrpeaenax 50 - 90 ceK. 

He!tocTaTKaMH nporpaMMbl l!BilHJOTCH: 

a) !19B03MO:>Kt!OCTb o6pa60TKR TpeK OB C Mal!OI1 KpHBH3!10 Il 1 HllylllHX BllO/lb CT9-

peo6a3bi ; 

6 ) npoaeaeHRe BHH1oaoft nnHHH qepe3 TpaeKTOpHH acex qacTan; 

B) OTCYTCTBHe Bbi6opa OnTHMallbHOJi llllHHbl llllSI yrllO Bb!X B9J1HqH!J TpeKa. 

06'b91lHH9HH9 B Oil HOi\ npo rpaMM9 qeTb!peX 6/lOKOB ( reoMeTpKH, Hll9HTH$HK8UHll 

V O -qaCTHU , Hll9HTH!jlnKaUHll y - KBaHTOB, BblqHC/19HH9 s!jl!jleKTH BHblX MaCC) II03-

B0/1H/10 cymecTB9HHO yCKO pHTb ITOilHYJO o6pa60TKY C06hlTHll C HCIIO/lb30BaHH9M M9Hb-

28 

ruero KO/lHqecTaa na6opaHTOB no cpaaueHHJO c npHRHTOll B OH.HH cncTeMoli o 6pa -

60TKH 8R8110rUqHb!X C06b!TB!i B H9CKO/lbKO 3TanOB C npoMe>KyToqaoll Bb!U8qell nep 

$OK8pT. 

AaTopw 6n8rOil8pHbl n.K. M8HbSIKOBY 38 yq8CTHe B p86oTe no npoaepKe rrpor 

P8 MMbl, f.B. !laBHil9RKO 38 nOI193Hbl9 COB9Tbl H8 p83/1Hq!lb!X 3Tarrax pa60Tbl Han 

nporpaMMoll, B.E. ¢nHrHHy H f.H. TeHTIOKOBOll 3a BHHMaHHe K naHHOii pa6oTe. 

n H T e p a T y p a 

I. M.<P. noMaHOB H ap. 200-JlHTpOBBSI ny3blpbKOBaSI KaMepa. nT3, b 37, 1963. 

2. H.M. H aanqenKo H ap. BoccTaaoaneHHe npocTP8HCTDeHHbiX KOOPAHH8T ToqeK 

Tp9KOB no llBYM CTepeonpo eKUH SIM / npenpBHT OH.HH P-2889, !ly6na, 1966. 

a. B.A. 38rnna ftKo, B.H. ll1Hr8eB. H8XOlKA9HH9 napaMeTpOB n peo6pa3oBaHn li AilS! 

rrepexona a cucTeMy koopaHHaT ¢ oTocnnMKa H o npeaenenne Ko~¢nnneHTOB 
y canKH nneHKH M9TOilOM MaKCRMyMa rrpaBnonono6nH. npenpnaT OH.HH 2527, 

!ly6Ha, 1965. 

4. B.c!>. nSiweHKO, nporpaMMHpODa!ll£! llllSI 3119KTpOHHO!i nn¢poao li BblqHC/lHT9/lb!IOM 
MarnBHbi M-20. Yf 3n-ao *Con. paano*, M ocKaa , 1963. 

5. B • .H. AnMa30B H llp. nonyaBTOMaTBqecKaSI y cTaHOBKa nY llllll 8BTOM8TH38UHH 

H3MepeHHii K8M9pflb!X Cf!HMKOB. nperrpHHT OH.HH, 1352, !ly6na, 1963. 
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