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nporpawwa COCT8B1I9B8 Jl1III BOCCT8H0Bn8B8Sl DpOCTp88CTBe HHOI lt8pT88bl C00b1T8il, 

per8CTpBpyeMbiX 8 MeTpOBOI DpOD8HOBOI Dy3blpbltOBOil Jt8W8pe na6opaTOp8B IIJl9pHb1X npo6-

1I9M OHHH
1 11 

B cooT8eTCTB88 c paapa6oT88Hol pa&ee 8 H8CTBTYTe weTOJl8Xol o6paCSoTu 

c Tepe¢oTorpa ¢8il, nony'I8&Wb1X H8 ny3blpbltOBbiX Jtawepax
12

•3 •
41

• 

n porp8MW8 COCT8B1J888 83 CT88Jl8pT8biX '18CTeil, 88DBC8HHbiX B C8CTeMe HC. 8 yn 

p8B1ISIJO!.Uel no.nnporp8WWble (CD8C Oit 8CD01Ih3y&Wb1X CT8HJl8pTHbiX nporpaMM Dp889JlGH B 

np81IOlK9HH8 1). T8lt811 CBCT8W8 ycnO>KHII&T OT1I8Jllty, 80 D03BODJI8T B JlBDbHelwew npOB3-

80JlBTb 38W9BY CT8H.Ll8pT8biX 8 DO.Ll1Uti0'18811JI HOBbiX '18CT&I nporp8MWbl 6e3 CYW8CT8888b!X 

nepe.uenoJt nocne.n8el. 

np8 COCT8B1I8811R nporpaMWbl 601JbW811 DOMO!l.lb 6bi1J8 011:83888 r.H.Te8TJO itOBOA. 

n o .nnporpawwa 38'18pltBB8HRII 88B9p8b1X peaynbT8TOB 6bl1J8 COCT8B1J988 H.C.H088Ko-

801. 

I. 061UHE 3AM.E'iAHHH 

1. CxeM8 ,POTorp8¢8pOB88RK 

¢>OTOrp8<J!8p088HRe TpeltOB B M&TpOBOA DpOD880BOI Dy3blpblt0BOI lt8Mepe n860p8 TOpHH 

H.ne pHbiX npo6new OHHH
111 

npoH3BOJlBTCll 'l&pe3 Boa.nyx, ao.ny, cTeltn8 B npoD88 (p&c.1) 

lll 9CTbiO o6'heKTBB8WB nna •rH.upo Pyccap-4" 88 .nae napannenbHble nne8JtH. B pe3 yDbTa 

Te 0):180 C OObiTHe OK83blB89TCII 38¢JIItCBpoB8H8biW B8 6 CHHMK8X, 8W9JOWBX O.Ll8H B TOT >K e 

nopA.llltOBhlA 80Mep (8owep Ita.npa). Cxewa pacnono>Ke8Rll o6'heltTBBOB a cTepeo¢oToannapa

T e D01t838H8 88 pHC. 2. 

113 pac. 2 BBJliiO, 'ITO 9TH o6'h&KTBBbl o6paay10T C&M b CT9p89Dap: TpH C 68301 8 1 

a '19Tblpe c 6aaol B 2 • B .nanbHeAwew nep8ble 6y.new H83b1B8Tb cTepeonapaMH, a BTo-

pble - npo.nonbHbiMB cTepeonapaMB. C pe.nHHa cTepeonapa B ;2) ) 3BXB8TbiB8eT no'ITK 

89Cb pa60'IBI o6'heM lt8M &pbl R COOTBeTCTByJOll.lBe CH8MKII MOryT BCDonb30B8TbCII lt8K Jl1ISI 

npoc,...OTp8, T81t B Jl1IJI B3WepeHBI. KpallBBe CTepeonapbl ( B(:) II B ~~ 38XB8Tb188JOT 

TODbltO DO DonOBBH& pa60'I&ro OO'h8M8 II CHBMit8 C 8BX Dp9JlB83H8'1810TCll B OCHOBHOM Jl1III 

B3Mepe .. a. Caawu, nony'laet.tble aa npo.nonbBbiX cTepeon8pax, uoryT 6b1Tb Jlcnonb30B8Hbl 

.nnA B3Mepeaal cne.noa, JtOTopble o6paay10T c B
0

/ yrnbl < 20-30°. 

Ha npe.nweTHbiX CTeKn8X OO'heltTBBOB (pile. 3) H8Hece&bl cneu HanbHble nepeKpeCTb a 

M I (penepHb18 TO'lltB C8H"'Jta ) , o npe.ne 1JSIIO!ll89 B 8 CHRMK9 D01IO>K 9 HH9 ODTR-

'leCKOil OCR (TO'IK8 0 ) H KOOpJlHH8THOI CBCTeM bl, B KOTOpOI 0):188 83 ocel ( X) COBD 8 ll8 -
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eT c 6a3oll cj:loTorpacj:lupoeaHRR, a BTopaR ( Y ) - nepneu.au~cynRpHa ell. HaqanoM Koop.auu a T 

liBfllleTCll TO'IK a nepeceqeHHll (Q) OllTH'IeCKOll OCH C nnOCKOCTb~ CHHMKa. 8 CBII3H C TeM, 

'ITO paCCTOIIHHll Me>K.ay nepeKpeCTbliMH H a npe.aMeTHbiX CTeKnax 06'be KTRBa H3B9CTHbl, OHH 

TaK>Ke HCll0flb3Y~TC ll .Oflll y'leTa yc a.aKR nneHKH B .OBYX B3aRMHo-nepneH.OHKYTIIIpHbiX Han-

paaneHHHx. 

2. /V\eTO,!],HKa 80CCTaHOBflBHHll npOCTpllHCTBeHHOll KapTHHbl C06biTHll 

MeTO.OHKa BOCCTilHOBflBHHll npocTpaHCTBeHHOll KapTHHbl C06biTHll B ny3blpbKOBbiX K a 

Mepax .anll aHanorH'IHbiX ycnOBHA C'beMKH 6bma pa3pa6oTaHa paHee B ns3 H BU 

OJ.i.HJ.-1
12

•3 •
41 

H 31lKn~'lllBTCll B cne.ay~IUeM: 

I. Ha CHHMKax CTepeonapbi H3Mepii~TCII penepHble TO'IKH CHRMKa H KOOp.ORHaTbl H306-

pa>KeHHII cne.aoe col5biTHll. 

2. 8bi'IHCflli~TCll KOOp.aHHilTbl COOTBeTCTBY~IUHX TO'IBK (R306pa>KeHHll O.OHHX H Tex 

>KB npOCTpllHCTBeHHbiX TO'IeK) Ha CHHJ\oiiKilX CTepeonapbi. 

3. Bbi'IHCnli~TCll npocTpaHCTBeHHble Koop.aHHilTbl TO'IeK cne.aoe no OObi'IHbiM cj:lopMynaM 

c T e p e ocj:loTorpaMMeTpHH/S/, KOTOpble .an11 uamero cny'laR c'beMKH (puc. 1) HMe~T cne.ay~-
LUHII BH.a: 

Bx Bx X = = 
x+x'y/y' 

-- ) ( 1-1) 
p 

y = By By 

x + x' (y/ y') 
= (J-2) 

p 

Br vn 
2
-sin 2 (3 

Z = ~(z+Z')= ~[( - d . t f3 - d·,·sin,6 _ d 2 • sill{J 

x + x'(y/ ') 0 g 
) 

y yn 2 -sin 2{J vn:- sin 2{3 sinfJ 

Br' d' 
+ ( ' - o· 

x'+x·(y/y) 
tg{J' -

d 1·sin{J' 

yn~-sin 2{J' 

I (1-3) 

d 2 • sin{J' yn 2-sin2 fJ' 
:==;;===~= ) l. 
v ·~-sin~' sinj:l' 

+ 

r.ae: x y x' , y' KOOp.OHHilTbl H306pa>KeHHll HeKOII npOCTpaHCTBeHHOll TO'IKH M 

c KOOp.ORHaTilMH X y H Z ua neBOM H npaBOM c HHMKax cTepeonapbl. KaK eu.au o 

H3 pHC. 1, npOCTpaHCTBeHHble KOOp.OHHilTbl OTC'IHTb!Bil~TCll OT TO'IKH nepeceqeHHll OllTH'Iec

KOII OCH npaaoro o6'beKTHBa c noeepxHoCTb~ pa6o'Iell KllMepb!, npH'leM OCb OX uanpaene-

ua no 6a3e c'beMKH OT neeoro o6'beKTHBa K npa eoMy, OY - nepneu.auKynRpHo ell, a OZ -

BBpTHKilflbHO BHR3. 

d 1 - CYMMilpHilll TOfliUHHa CTBKna, qepe3 KOTOpoe npOH3BO.OHTCll tPOTOrpacj:lHpOBilHHe 

(d,=d', +d';); 

d 
2 

- TOntuHH8 BO.llblf 

4 

w 

dO H d'
0

- p8CCTOIIHRII l\oile 

CTeKIIOM K8M9phl 1 SIBnRIOlUHE 

yC-8BKT0pOB H306pa>KeHHll n 

D.t - npo.aonbHall ccj:leJ 

B - 6a3a cj:loTorpacj:lH 

3. XapaKTepHCTHKH ot 

J.1 3 cj:lopMyn ( 1-1), ( 1-

Koop.auuaT 8 nporpaMMY uy> 

I) 3a8HCHMOCTb fJ (r 

rnllBHb!M ny'IOM H3 HeKOII llf 

3 TOA TO'IKH; 

2) 3aBHCHMOCTb npo.ac 

OT D.t = f(r); 

3) KOOp.OHHilTbl OllTH'IE 

D.y (pHc. 3); 

4) paCCTOIIHHII MB>K.Oy 

3 TOro
1 

8 cj:lOpMyflbl 8bl'IHCfleHJ 

npenoMneHKR c p e.a , qepe3 K• 

OllTH'Ie<XHMH OCIIMH 06'beKTHI 

Bee yKa3BHHb!G eenH'll! 

flH'IHH (eM. npuno>KeHH e fi 

4. P acnpep,e n e uue 

J.13MepeHHII 3aBHCHMOC 

B pa60'IBM 06'beMe KaMepbi 

aanH, 'ITO 8 ropH30HTBnbHhl; 

lllHX cpe.aHHX 3Ha'IBKHA He I 

T.e . H npaKTH'IeCKH 3aeuc 

nony'IBHHilll H3 3 THX t 

MynoA: 

r.ae: H 
0 

~ 1,68 Tee n a - 3 : 

Mepbl. 



JHa eA. HaqanoM KoopnunaT 

' cHHMKa. B CBH3H c TeM, 

06beKTHB8 H3BecTHM, OHH 

!o-nepneHllHKynsrpHbiX nan-

lpTHHbl COOhiTHA 

ibiTHI B nyabipbKOBbiX Ka-

tee B nB3 H BU 

CHHMKa H KOOpllRHaTbi H306-

o6pa>KeHHH OllHHX H Tex 

! llOB no 06bi'IHb1M cpopMynaM 

K ( puc. I ) HM e10T cneny10-

1• sinfJ 

: - sin 
2fJ 

)( 1-1) 

(1-2) 

vn 2
-sin 

2 fJ 
l-----

sinfJ 

(1-3) 

+ 

>eTpaHcTBeHnoA TO'IKH M 

cTepeonapbl. KaK BHllHO 

pH'leM OCb OX uanpa8ne

>neHllHKynHpHo ell, a OZ -

HTCSI cpOTOPpacpHp08aHHe 

dO H d'
0

- paCCTOSIHRSI Me)l(llY nepellHHMH yanOBbiMH TO'IKaMH 06beKTHBOB H aaUlHTHhiM 

CTeKnOM KaMepbl, SIBnSIIOUlH9CSI 8 06UleM cnyqae KaK H yPnbi fJ H fJ' cpyHKUHSIMH panu-

yc-seKTOpOB H306pa>KeHHI npOCTpaHCTBeHHOA TO'IKH H r' ·l(d -cons! -f.t(r) I ; 

f.t -npononbHasr ccpepuqecKasr a6eppauusr apa'IKa sxona; 

B - 6aaa cpoToPpacpuposannH. 

3. XapaKTepHCTHKH 06beKTHBOB H KOHCTaHTbl, HCnonb3yeMbl9 B npOI'paMMe 

Yf3 cpopMyn ( 1-1), ( 1-2) II ( 1-3) BHllHO, 'ITO llnH Bhi'IHCneHHH npOCTpaHCTBeHHblX 

KOOpllHHaT 8 npOPpaMMY Hy>KHO BBeCTH cnenyiOUlH9 xapaKTepHCTHKH 06beKTHBOB! 

I) aaBHCHMOCTb fJ (r ) , I'lle fJ - )'TOn Me>Klly OnTH'leCKOA OCblO 06beKTHBa H 

PnaBHbiM ny'IOM H3 HeKOI npocTpaHCTBeHHOA TO'IKH, a -panuyc-seKTop uao6pa>KeHHH 

2) aaBHCHMOCTb npOllOnbHOA· ccpepH'l9CKOA a6eppauHH apaqKa BXOlla PnaBHOI'O nyqa 

OT t. t = f ( r); 

3) KOOpllHHaTbl OnTH'leCKHX OCeA OTHOCI!TenbHO penepHbiX TO'leK CHHMKOB - f.x , 

f.y (puc. 3); 

4) paCCTOHHHll M9>Klly penepHblMH TO'IKaMH CHHMKa H f Y (puc. 3). KpoMe 

3TOI'OI B cpOpMynbl Bbl'IHCneHH!I X y H Z BXOllliT TaK>K9 TOnUlHHbl H noKa3aTenH 

npenOMneHHSI cpen, 'lepe3 KOTOpb19 npOH3BOllHTCSI cpOTOI'pacpHpOBaHHe H paCCTOSIHHSI Me>Klly 

onTH'leCXHMH OCHMH o6beKTHBOB ( 6aaa CbeMKH B). 

Bee yKaaaHHbie senH'IHHbi BKniO'leHhl B npoPpaMMY B aune Ta6nuu H nocTOHHHbiX se

nH'IHH (eM, npuno>KeHH9 ll ), 

4. Pacnpeneneuue MaPHHTHOI'O nonH a pa6o'leM o6beMe KaMepbi 

Yf3MepeHHH aa8HCHMOCTH Mal'HHTHOI'O nonll OT npOCTpaHCTB9HHbiX KOOpllKHaT(Ii=f(X,Y,Z)) 

8 pa6o'leM o6beMe KaMepbi 6binH npo8elleHbi B.C.KnanHHUKHM
161

• 3TH H3MepeHHll noKa-

aanH, 'iTO B I'OpH30HT8nbHblX nnOCKOCTSIX OTKnOHeHHSI M8I'HHTHOrO nonH OT COOTBeTCTByK>-

UlHX cpellHHX 3Ha'l9HHA He npeBbiWaiOT OllHOI'O npOU9HTa npH TO'IHOCTH H3M9p9HHA :!:_0,5% 

T,e, H npaKTH'leCKH aaBHCHT TOnbKO OT Z -oA KOOpllHHaT bl, 

nonyqeHHaH H3 3THX naHHbiX aa8HCHMOCTb H(Z) Bbipa>KaeTCll cnenyiO!lleA cpop-

My noll: 

Pne: H
0 

M9pb1, 

H(Z) =H 0 (0,9580 + 0,00184 z CM ), (1-5) 

1,68 Tee na - 3Ha'l9HHe Mal'HHTHOI'O nonll 8 cpRKCHpOBaHHOI TO'IK9 06beMa Ka-
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II. nOPH,UOK J.13MEPEHJ.1 V! J.1 CXEMA PACnOnQ)KEHJ.151 

J.1H<t>OPMAUJ.1J.1 HA 6YM A)f< H O v l nEHTE 

1. Kpa TKOe o nacaaa e MeTOAKKH H3MepeaaA 

J.13MepeKHSI Cll)''l898 SIA9 pHblX S38HMOAeliCTBHll npOH3BOASITCSI HB BSTOMBTBX H nony

/7,8/ 
8B T OM8T8X • 

P e3yn!>TBTbi H3MepeHHll KB>KAOA T O'IKH ( x H y KOOPAHHBTbr) 3BnHcbrsaroTcsr a 

BH A e n ORO>K HTellbHblX ABOH'IHblX 'IHC9ll 8 OAHOM K8Ape 6yMB>KHOll nepc:j:loneHTbl 8 cnegyro-

lllHX p 83p!!A 8 X: C 1 no 16 - • Y •, C 21 no 36 - • X • • (pHC. 4) . 

npH H3MepeHH!IX c:j:lOTonneHK8 )'CT8HaBnHB89TC!I 8 npH60pe T B KHM 06p830M, 'IT06b! H 8 

ero 3Kpa He ;!a.npasneHHe nyqKa qacTHU cosna.a,an o c nono>K HTen bHbJM HanpaaneHHeM ocR OY 

n pu6o p a , a nono)KeHHe penepHbiX TO"'BK nesoro H npa soro CHHMKOB cTepeonapbl cooTseT-

CTBOBan o yKaaaHHOM)' HB pH C . 5. 

06Mep cnenos co6brTH!I npoaa s u .t.utT<.:!I acerna no a a npaaneHHIO ABH>KeHH!I 'IBQTHUbi 

no eo3MO>KHOCTH a cnenyrowell nocnenosaTenhHOCTH (puc. 6} : 

1) KOOpL!HH8Tbl nepBH'IHOrO cnega, T.e. Cll9Ll8 ll)''IKB, B bl 3 8 8 BW Br O LlBHHOe B38HMO-

.a.eACTBH e; 

2) K00pAHH8Tbl nyqe JI n e pBK'IH Oll 3893Abl; 

3) KOOPLlHHBTbr ny'le A BTOpH'IHbrx 3 e ean ; 

4) KOOpLlHH8Tbl nyqeJI TpeTH'IHblX 3BB3A; 

5) KOOpL\HH8Tbl nyqeJI, 06p83)'!0WHX HeJITpBnhHblB 3Be3Llbl , BHRKH H :>neKTpOH-D03 HT-

poHHbre napbr. 

npaMe'IBHHe. KoopnHHBTbr c nenoa, o6pa3yromax BTOpH'IHbre H Tpe TH'IH bre eaaHMonellcTBHR, 

B COOTB9 TCTB)'IOWell rpynne TpeKOS H3M9pR!OTC!I B nocneAH!OlO O'IB p BLlb, 

KoopLlHH8Tbl nro6blX c n eAOB scerna H3 M e psr!OTCSI HB AB)'X CHHMKBX COOTBBTCTBJIOWeA 

c Tepeonapbr. 

npH H3 M e peHH!!X cneAOB, 38c:j:lHKCHpOB8HH b!X Ha CHHMKBX nepeoll II TpeTbell CT e p eo-

nap, HaMepeHHhie TOt{KH .aon>KHbi o6HaaTenoHo nepKpbiBBTbCSI .a.nSJ nocne.ny10wero ·cwHaa

HHH' T8 KHX Tp9KOB. 

Yacno cne noa HaMe psreMor o co6b!THSI He 6onee 13. M a KCHMa nhHoe '!Hcno TO'I BK, H3 -

MepeHHbiX HB TpeKe cTepeon a p br - 15 , a 

cnena He non>KHO npee br w a Tb 20. 

06IUee l.J.H c n o H 3M9p eHHhiX TO"'BK "CW HB89Moro., 

MaKCHMBnbHOe 'IHC n O C T e p eonap , H 8 CHHMK8X K OT Op hiX MOryT llpOH3BO.LlHTbCSI H 3 Me-

peHH!I p 8 BHO 4, 

6 

2. Cny>Ke6H 

npa 3allBCH p93)'llbT!l 

Cll8A)'JOUl811 Cny>Ke6HBSI HHq 

1) DpH3HBK HB'I&nB 3( 

OT 1 AO 377; 

2) HOM9p c:j:loTonneHKH 

lllH9C!I OT 1 AO 999. 

npHM9'18HH9, non KaApOM 

c:j:lBKCBpOB8HO C06bi.TBe; 

3) HOMBp H3M9pHT9 ll> 

4) npH3B8K KOHUB 301 

5) npH3Hax nocnenHe 

6) npH3H8K KOHU8 Tp< 

7) npH3H8K KOHU8 CHI 

8) HOMBp npOAOllbHOJ 

9) npaaHaK H3MepeHI 

(33 p83p11A B Tp9TbeM KaJ 

npH3HBKH aaqana 301 

BBTCTB9HH00 sa pBC, 71!., 7 

HoMep aoHbl npo6aaa 

BAHHHUbl - 1,2,3; A9CRTKB 

HoMepa c:j:loTonneaxa 

BOCbMBpB'IBOA npo6HB8JOTCII 

no 32. 

Bo BTOpoM xanpe no 

aaJOTCII WBCTb C9M9poK B 

MBrHHTB)'IO llBBT)' 3088 C < 

HoMepa npononbHhrx 

( 1,2 H 3) KBApa C DpHaHa 

npaMe'laHHe, HoMep 

exTHBa (pac. 2). Tax, sax 

8 8 MB, N!12 -2 B 4 B T,Jl, 



10nO)KEHI1.H 
EHTE 

l HTCQ Ha 8BTOM8T8X H nony-

lHH&Tbl) 3&nHCbiB810TC!I B 

HOil nepct>oneHTbl e cne.o.yJO

ac. 4 ). 

! TBKHM o6paaoM, tfT06bt H B 

bHb!M HanpaeneHHeM ocR Oy 

IHMKOB CTepeon&pb! COOTBeT-

neHHJO .QBH>KeHHSI 'i8CTHUhi 

aaaawer o .a.aHHOe B38HMo-

, BHnKH H 3neKTpOH-fl03HT-

Tp9THttHbi9 B38HMO.Q9ACTBHSI, 

CHHMK&X COOTB9TCTBJIOLU91 

Iepeoll 11 Tpe Tbell cTepeo-

nsr nocne.ayKnuero "cwHaa-

9HH hiX T049K "CWHB89MOro" 

>ryT flpOH3BO.!lHTbCst H3Me-

2. Cny>Ke6Hall HHtbOpM&UHll, npo6HaaeMasa Ha 6yM&>KHOI neHTe 

npH aanaca peaynbT!ITOB HaMepeHHI Ha 6yua>KHYJO neHTy Ha nocne.o.Hel npo6HaaeTCsa 

cne.o.yJO!ll&ll cny>Ke6H&ll HHcPOPMBIIHll, Heo6xo.o.HU&ll .o.n11 pacwHcl>poaKH H o6c'leTa co6hlTIIJI: 

1) npH3H8K H&'l&na 30Hhl (co6hlTHll) H 99 HOMep- BOCbM 9 pH'IH09 'IHCnO, M9Hlll0lll99CSI 

OT 1 .0.0 317; 

2) HOMep cPOTOnneHKH ·K HOM9p K&.O.p& - Tp9X3H8'1Hb19 .0.9CliTII'IHhl9 'IIICna, H3M9HSIJO-

lllli9CSI OT 1 .0.0 999 , 

n!»>M9'18HH9. no.o. X&.O.pOM cPOTOnneHXH nOHHM&IOTC!I BCe W9CTb CHIIMXOB, H& XOTOphlX aa

cPKXCHpOB&HO C06bi.TKe; 

3) HOMep K3M9pHT9nbHOrO npH6opa - BOCbM9pH'IH09 'IIICnO OT 1 .0.0 12; 

4) npH3H8K XOHU8 30Hhl ( C06b!TKll); 

5) npaaHax nocne.o.Hel aoHbl 6yw&>KHol neHTbl; 

6) npK3H8X XOHya Tpexa; 

7) npK3H8X XOH118 CHJINXS; 

8) Howep npo.o.onbKol cTepeonaphl; 

9) npK3H8X H3N9p9Jll(l
0 

K8'1BK810llllfXCII C o6wepa CKIINKOB Tp9Tb61 CTepeonaphl 

( 33 p&ap!!.O. B Tp9Tb9M xa.o.pe 30Hhl). 

npK3H8KH H8'1&n8 30Hhl, KOHli& Tpexa, KOHli& CHKMX& If KOH118 3011bl DOK838Hbl, COOT

B9TCTB9KKO, K8 p1IC• 71!..., 7 Q_t 7!!., II 7 ~. 

HoMep 30Hbl npo6aaaeTC!I ao BTopow K&.O.pe aoKbl (pac. 7 a) 8 cne.o.yJOI.IlKX paapsa.o.a.x: 

9.0.KHBIIbl - 1,2,3; .0.9CHTKH - 5, 6, 7; COTHII - 9, 10. 

Howepa ct>oTonneaxH 11 xa.o.pa a .0.80if'IKo-.o.eciiTII'IKOI ClfCTeMe a aowep npa6opa a 

BOCbNKpll'IKOI npo6KB&.IOTCII, COOTB9TCTB9KHO, II p83pii.D.8X C 1 DO 12, C 13 no 24 If C 29 

no 82. 

Bo BTOpow xa.o.pe nocne.o.ael 30Hbl pynoaa 6ywalKKOI neKThl .o.ononHRTenbHo npo6•-

8&JOTCII W9CTb C9M9poK B p&apSI.O.&X C 13 no 35. npa 3&nKCH peaynbT8TOB R3MepeHHI Ha 

M&rHKTHYJO neHTy 30H8 C cewepK8MH 80 8TOpOM xa.o.pe Be aanHCbiB89TCSI. 

Howepa npo.o.onbHblX CTepeonap (OT 1 .o.o 4) npo61IB8JOTCSI 8 Mna..o.wllx paapsa.o.a.x 

( 1,2 • 3) xa.o.pa c np&aaaxoM Koaua nocne.o.aero CKHMKa npe.o.hl.o.ymel cTepeonaphl. 

npHM9'18HIIe. Howep npo.o.onbHol cTepeonaphl co8na.o.aeT c aowepow ee nepaoro o61>

exTKBa (pac. 2). Tax, aanpaMep, npo.o.onbHaH cTepeonapa Nl1 o6paaoaaaa I • 3 o61oeKTB

B&MK, N!12 -2 K 4 H T • .O.. 
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3, nop!IAOK H3MepeHHll Clly'IB9B liA9QHbiX B38HMOA9J!CTBHJ! 

06Mep C06btTHSI H8'1HH89TCll C npo6HBKH H8 6yMB>KHOJ! ll9HT9 Tpex K8Ap0B CO cny>Ke6-

HOJ! HHcpOpM8UH9il {npH3H8KOM H HOMe pOM 3 0Hbl 0 HOM9p8MH llll9HKH 0 K8Ap8 H npH6opa ) . 

3 a T eM H3 M9pSIIOTCll KOOpAHHBTbl U9HTpOB penepHbiX T0'19K nepaoro { npaaoro llO ny'IKY) 

CHHMKB nepaoJ! C T e peonap bl B COOTB9TCTBHH C HX HOMepBMH {pHC, 2) H KOOpAHHB T bl Tp 9 KOB 

C06btTHll. Koo p A HH8 T bl Tp9KOB 0TA91lliiOTCll Apyr OT Apyra npH3HBKOM KOHU t! Tp e K a , KOTO

pbi A npo6 HaaeTCH nocne KB>K,aoro TpeKa, sKnJOqas:~ nocne.a.HKA. 

nocne npH3HllKB K OHUB llOCil9AHero TpeKB HB 6yMB>KHOJ! ll9HT9 npo6HB89TCll npH3H8K 

KOHU8 C HH MK8. 

Vf3MepeHHSI HB BTOpOM {nP BOM) CHHMK9 nepBOJ! CTepeonapbt llpOH3aOA!ITCll a T BKOJ! 

>Ke nocn e.nosaTenhHOCTH, To-ecTb cHaqana H3Mepst10TCS1 penepHbte TOqKH, noTOM xoop.nH

H BTbt c n eJJ.OB C06hi THSI B T OM >K9 llOpSI.O.K9 1 X8K H H8 nepBOM C HHMK9 . 

AHanorH'IHblM o6p830M npoaOA SITCll H3MepeHHSI HB nepaOM H aTOpOM CHHMKBX Tp9Tb

e J! H npoAOilbHbtX cTepeonap. 

Ha npOAOilbHbtX c Tepeonapax H3MepHIOTCll cneAbt, o6paayiOIUHe c 6aaaMH 

{pH c. I) He6onbwHe yrnbt { < 20-30°). 

B 

06Mep C HHMKOa npOAOilbHbiX CTepeonap llpOH3aO.dHTCll llOCile TOr0 0 KBK H3MepeHHll 

HB nonepe'IHbiX CTepeonapax 3BKOH'I9Hbl, npH 3 TOM B K8Ap9 C llpH3H8KOM K OHUB np9AbtAy

wero CHHMKB npo6Ha89TCll HOMBp COOTa9TCTayiOIU9J! llpOAOilbHOJ! CTepeonapbt, 

npHM9'18HH9. 06C'I9T Tp9KOa , H3M9p9HHblX HB CHHMKBX nepaoll H aTopOli llpOAOilbH blX 

CTepeonap, npOH3aOAHTCSI c p aay >Ke llOCile o6pa60TKH A8HHbiX 0 OTHOClll'-I KXCll K nepaoJ! 

cTe peonape . B c a!I3H c 3 THM H OMepa Tpe Koa o6c'IHTBHHoro co6biTHll He aceraa coanaaa-

JOT C HOM9p8MM, 38,0.8B 88Mb1MH nocne,D.OB8TenhHOCTbiO H3M8p8HHA. 

06Mep C06biTHSI 38K8H'IHaBeT CSI np06HaKOJ! H B ll9HTe llpH 3 H8 K B KOHl! a 30H b l (pH C . 7r ) , 

Me>KAY KOHUOM OAHOJ! H H8'181l0M ApyroA 30Hbl npo6HaBeTCSI 30-35 nyCTbiX K BApoa . 

TaKHM o6p <>aoM
1 

p eayn&T BTbt HaMepeHHll oaHoro co6bJTHR aaHHMBIOT OAHY aoHy 6 yMa>K

uoA neHTbt " p acnon a r aiOT Cll Ha Hell a c n eay 10weM nopRAKe: 

C ny>Ke6HBll HHcpOpMBUKll, OTHOCllwBliC ll KO aceMy co6btTI!to (npH3HBK 30Hbt, H oMep 

30Hbt, H OM9p8 nneHKH, K8.Llp8 H n pH6opa) , 38fiH Cbl B 88T CH B Tpex nepBbi X K8.0. p 8X 30Hbl 

{pHC , 7 a). 

KoopA HH B Thl p en epH biX TO'l9K nepaoro C HHMKB nepaoJ! CTepeonapbt - 4 , 5 H 6 KBApbl 

30Hbl . 

KoopAHHBTbt nepaoro TpeKa c o6btTHll - 7,8, •••••••• { 6 + k) - KBApbl (k S,IS). 

8 

npH3H8J< KOHUB nepaoro Tpt 

AO i -ro Tp9K8 BKn!O'IHTe: 

npHM9'18HH9, npli3H8K 

llOCilBAHHl!, 

npH3H8K KOHUB C HHMK· 

KoopAHHBTbl penepHbl: 

AOB C06b1TH!I OT 1-ro AO 

npH3HBK KOHU 8 CHHMX 

KoopAKHBTbt penepHbl. 

cneaoa c o6b1TKH, aacpHKCHp< 

{ n ·;:: I, f < 13 ). 

npH3H8K X OHU8 CHHMI 

KoopAHHBTbl penepHhl 

cneaoa co6b1THR oT n ac 

napbt (k ). 

npHM9'1BHHe, EcnH HE 

~ 13- .n. 

Koop,uHHBTbl pen e pH bl 

KoopAHHBTbl RaMepeH 

npH3HBK KOHUB CHHMI 

KoopARHBT bl penepHw 

KoopAHHBTbl H3MepeH 

npH3HBK KOHU B CHHM I 

KoopAHHBTbl penepHbl 

KoopAHHBTbt Ha Mepeti 

n pH3 H 8K KOHUB CHHM l 

K oopaHHBThl penepHb 

H3MBpBHHbiX Tp9KOa, 

npH3H8K KOHUB CHKM. 

npH3H 8K KOHU B 30Hbl 



MO.ll9liCTBKJI 

ITe Tpex Ka,qpoa co c ny>Ke6-

iKH, K8.llp8 H npH6opa) • 

•r o (npaaoro no ny'IKY) 

c . 2) H KOop,qKH a T bi Tp e Koa 

!H8KOM KOHU8 Tpe Ka , KOTQ-

eHTe npo6KaaeTcH npKaHaK 

bl UpOK3BO.llRTCSI 8 T 8KOJI 

ol8 TOqKH, llOTOM KOOp.nH

IHMKe. 

H BTOpOM CHHMK8X TpeTb-

JlllHe c 6aaaMH B 

ne TOrO, K8K H3MepeHHR 

1pH3H8KOM K OHU8 npe ,flbi.lly· 

i cTepeonapbi. 

>BOll H BTOpo ll npo,qonbHbiX 

JTHOCH~KXCSI K nepaoll 

JTHR He sce~a a coana.na

i . 

~K8 K OHl{ a 30Hbl (pH C . 7r), 

·c" 30-35 nyc T biX Ka,qpoa . 

HHMB!OT O!lHy 30Hy 6yMB>K -

( npK3H8K 30Hbl, HOMe p 

nepawx Ka,qpax aoHw 

>eonapbi - 4, 5 11 6 K8.llpbl 

( 6 + k) - Kallpbl (k ~15). 

npH3H8K KOHU8 nepaoro Tp9K8. K->Op,qHH8Tbl BTOporo TpeKa, npH3H8K ero KOHU8 H T.,q. 

.llO i -ro Tpex.a BKnJO'IHTenbHo, r.oe 1 <,;.. i .<,;.. 13 . 

npHM9'18HH9, npH3H8K KOHU8 Tp9K8 npo6HB89TCH nocne KB>K,flOrO Tp9K8, 8Kni0'18H 

nocne,qHHA. 

npH3H8K KOHUa CHHMK8o 

Koop,qHHBTbl penepHbiX TO'l9K BToporo CHHMKa nepaoll cTepeonapbi, Koop.llKHBTbi cne-

.llOB C06b1THH OT 1-ro ,flO i -ro. 

npH3H8K KOHna CHHMKa, 

Koop.llKH8Tbi penepHbiX TO'l9K nepaoro CHHMKa TpeTbell cTepeonapbl. Koop,qKH a Tbl 

cne,qoa C06b1THSI, 38¢HKCHpOB8HHbl9 Ha CHHMKax Tp9Tbell CTepeonapbl OT 0 ,flO f -ro 

(o ·;::1, f < 13). 

npK3H8K KOHUa CHHMK8, 

Koop,qKHaTbl penepHbiX TO'leK BToporo cHHMKa TpeTbell cTepeonapbi. Koop,qKH8Tbl 

cne,qoa co6biTHR oT n ,qo , npH3H8K KOKUa CHHMK8 C HOMepOM npO,qOnbHOl\ CTepeo-

napbi (k). 

npHM9'18HHe, EcnH Ha CHHMKax npo,qonbHbiX CTepeonap H3M9pS19TCSI iii TpeKOB, TO 

<,;.. 13- m-. 

Koop.aHH8Tbl penepHbiX TO'leK nepeoro c HHMKa npo,qonhHOll cTepeonapbi, 

Koop,qHH8Tbl H3MepeHHbiX TpeKoe. 

npH3H8K KOHU8 CHHMKa, 

Koop,qHH B T bi p e nepH wx TO'I9K BTOporo C HHMKB k npo,qonhHoll c Tepeonapbi. 

Koop,qKKBTbl H3MepeHHbiX TpeKoa. 

npH3H8K KOHU8 CHHMK8 C HOMepoM cne,qy!Olll9Ji npo,qonhHOll CTepeonapbl ( q), 

Koop,qKH OTbl penepHbiX TO'IeK nepaoro CHHMKa 

Koop,qHH B T bi K3MepeHHbiX TpeKoB. 

• npH3 K 8K KOHU8 C HHMKS. 

Koop,qKH 8 T h! penepHbiX TO'I9K BTOporo CHHMI<B 

H3MepeHHblX Tp9 KOB. 

npH3HBK KOHU8 CHHMK8, 

npH3H8K KOHUB 30Hbl. 
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q -oA npo.aonblloll cTep eonapbi. 

q -oA cTepeonapbl. Koop,qHHBTbl 



B y~ta38HHOM pacnono)l{eHHH HHtPOPM8UHH MoryT 6b1Tb nonymeHhl cnenyiOmHe H3Me-

H8HHll: 

1. J.13MepeHHll ClleJlOB C06b1THA np0113BOJliiTCll H8 CHHMJt&X nepaoA R npOJl01lbHbiX CTe

peonap. B aToM cnyqae HOMep nepaoA npononbHoA cTepeonapbl 38nHcwaaeTCll a Jtanpe c 

UpH3H8KOM KOHU8 BTOpOrO CHHMJt8. 

J.13wepeH.RJt cnenoB co6biTHll H8'1RH8eTC!I co CHHMitOB TpeTbeA cTepeonapw. B 3TOM 

cnyqae Howep nepaoA npononbHOA cTepeonapbt T810Ke 38URCbiB8eTC!I B Kanpe c npH3H8KOM 

KOHU8 BTOporo CHHMJt8, 8 B TpeTbeM K8Jlp9 30Hbl JlOllOllHRTellbHO npo6HB8eTCll 33 p83pl1Jl. 

3. EcnH 113MepeHHll H8 CHHM1t8X npOJlOllbHbiX CTepeonap He npOH3BOJlH1lHC b, TO UpH3H8K 

KOHU8 30Hbl npo6HB8eTCll nocne np113H8K8 KOHU8 BTOporo CHHMK8 nepeoA HllH Tp8Tb8A CTe-

peonapw. 

4. npH3H8KH 8HHY1lBQOBaHHll HeaepHbiX pe3ynbT8TOB H3MepeHHA 

B npouecce pa60Thl Ha K3M8pHT81lhHhiX npH6opax c noMOUlbiO cnenH81lbHhiX npli3H8-

KOB 8HHynKpOB8HHll MO)I{HO 38'1epltHB8Tb H8B8pHO H3W8p8HKble TO'lKB, Tp8KH B CHHMKH. 

npH3H8J<OM 8HHY11HpOB8HHll penepHbiX TO'l81t li TpeltOB !IB1lli8TCll K8Jlp C npo6BTbiM 

20 p83pliJlOM, cnenyiOUlBA HenocpeJlCTB8HHO 38 Jt8Jlp8MII C KOOpJlHH8TaMH 38'18pltHB88WbiX 

penepHbiX TO'l8K. 

B nepeoM cnyq8e ~HHynHpOB8HHe penepHbiX TO'leK) 38'1epKHB8IOTCll ace K8Jlpb1 (oT 

)-ro JlO 3-x) C KOOpJlMH8T8MM penepHblX TO'IeJ<, p8CU01lO>KeHHble OT H8'18118 CHHMK8 JlO 

npH3H8J<8 8HHY11HpoB8HHH, BKniO'I8H 'IocnenHHil. Hoable M3MepeHHH penepHbtX TO'IeK 3BnHcw

B8IOTCH H8 lleHTe C p83y >Ke 38 UpH3H8KOM 8HHynHpOB8HHII B 06bi'IHOM UOpSIJlKe. 

Bo-aTopoM c ny'l8e (8HHynapoB8HHe TpeK8) 3 TOT npB3H8K (20 p83plln) npo6HB8eTCH 

c p83y >Ke nocne nocnenaero J<8Jlp8 c xoopnHH8T8MH 38'lepKHB8eMoro TpeK8, 6e3 npo6Ba-

KH npH3H8K8 ero KOHUB. 

B 3TOM cnyq8e J1n11 nepeoro CJI8Jl8 CHHMKa 38'1epKHB8IOTCSI ace J<8Jlpb1, p8cnono>Keu-

Hble we>KJlY penepHblMH TO'IK8MH H 3THM npH3H8KOM; Jlllst OCT81lbHhiX Tp81<0B CHRMK8 - OT 

H8'18118 Tpex8 no aToro npH3H8K8. 

Heaepuo M3M8peHHbiA CHHMOK 38'18pKHB8eTCSI K8Jlp0M c npo6HTbiM 19 p83pstJlOM. npH 

3 TOM 38'1epKHB810TCSI BCe pe3y1lbT8Tbl H3MepeHHA H8 3 TOM CHHMJ<e (TpeKH H penepHble TO'I

KH). HoBble H3MepeHIISI cnenyiOT a enocp encTB e HHO 38 npH3H8KOM 8HHY11HpOB8HHS1. 

.£ln11 38'1epKHB8HH!I H8CK01lbKHX TpeKOB HllH CHHMKOB COOTBeTCTBYIO W He npH3H8KH 8H

Hy11HpOBaHH!I npo6HB810TCSI UOJlpHJl CTOllbKO p83, CKOllbKO TpeJ<OB HllH CHHMJ<OB Hy>KHO 38-

qepKHYTb. M8J<CHM 8 1lbHOe 'IHCllO 38'!epKHB88MbiX Tp8KOB H CHHMKOB He Jl01l>KHO npeBbiW8Tb 

!0 H 8, COOTBeTCTB8HHO . 
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Ill. BOCCTAHOI 

I. Bw'lH 

Bw'lHcneHHe npocTpaF. 

UOC118JlOB8T81lbHOCTH: 

I. " y -we KO 

UK8HTbl I' X H I' y • ll 

OY 

fi • no KOOpJlHH8T8M 

H&XOJl!ITC!I CKHYC H KOCHHY 

6opa. 

3. Onpenen!IIOTC!I non 

JlHKyn!lpHbiX H8np8B118HHIIX. 

4. Bb1'1HC11118TCSI 3H8K 

OpJlHH8THbiX oceA CHBMitOB 

5. J.13MepeHHble KOOp, 

JlHH8THYIO CHCTeMy CHHMK8 

H HCUp8B1lliiOTC!I H8 y C8JlK) 

X I 

y I 



:ymeHbl cnellyJOmHe KaMe-

nepsoll R npollonhHbiX eT~ 

38flHebiB89TCR B K8llpe e 

be& eTepeonapbl. B STOM 

eTCH S K8llp9 C UpH3H8KOM 

10 npo6HB8eTCa 33 paapall. 

UpOH3BOllHnReb, TO npH3R8K 

9 nepsoll HUH Tp9Tbell eTe-

H3MepeH!IA 

hJO eneuHanbHblX npKaHa

'lKB, Tp9KH B eHHMKB. 

9TCII K8llp e npo6BTblM 

lllBH8T!lMH 38'l8pKBS88MblX 

S8JOTeR see K8llpbl ( OT 

OT H8'l8U8 eHBMK8 llO 

~ penepHbiX TO'l9K 3&nHebl-

'lHOM UOpRllK9. 

20 paapalll npo6Hs&eTeR 

Moro Tpexa, 6ea npo6Hs-

see KBllpbl, paenono>KeH-

•HblX Tp9KOB C HRMKB - OT 

>6HTbi M 19 p83pRllOM 0 npH 

e (TpexH H penepHble Toq-

BHHynHpOSBHHR. 

reTBYJO w He npH3HBKH a H-

KnH C HHMKOB Hy}f(HO 38-

lOB He .llOn>K HO npe B bi W8:Tb 

IlL BOCCTAHOBnEHHE nPOCTPAHCTBEHHOH KAPTHHbl 
COBb! THe:! 

I. Bhl'lHeneHHe npoeTpaHeTBeHHblX xoopllHHBT 

Bbi'UieneHHe npocTpaHeTBeHHbiX xoopllHHBT TO'leK enellOB npoH3BOllHTea s ene llyJOm ell 

noenellOS8T8nbHOeTH: 

I. X l< y -ble KOOpllHH8Tbl cnellOB H penepHbiX TO'l8K yMHO>K8JOTeH H8 xos,P,PK-

UH8HTbl I' x H 1' y • fJ - U8H8 lleneHHR H3M9pHTenbHoro UpH60p8 no oeH OX I' -no 
y 

OY 

U • no KOOpllRH8T8M nepsoA H STOpOJI penepHblX TO'l8K ( X l , Y 
1 2 • y :01 

HBXOllHTCR eHHye H KOeHHye yrna H8KUOH8 npRMOJI M l M 2 K oeH OX H3 MepHTenbHOro npH-

6opa. 

sin ¢ = 

(3-I ) 

oos ¢ = 

3. OnpellenRJOTeR nonpasxH Ha yeallKY nneHKH H • y 
S llSYX S38HMHO-nepneH-

llHKynRpHblX H8DpasneHHRX. 

f X 

y(x 2 - x rl 2
+ (y 2 - y l) 

2 
(3-2) 

f 
• y 

y 

y(x 3 -x 1)\ (y3-y,)2 

4. Bhi'<HenReTeR aHax xos,P,PHuHeHTa K , y'lHTbiS8JO!llero paaHble Hanpasne HHR x o -

OpllHHBTHblX oeell eHBMKOB eTepeonapblo 

K 
X 2-:1 t 

I x 2- x 11 

(3-3) 

5. J.1aMepeHHbl9 KOOpllBH8Tbl TO'l9K TpeKOS ( x 0

1 
y: ) nepec'UITblSBIOTCR B KOOp-

llHH8THYJO eHeTeMy eHHMKB, H8'l8nOM KOTOpOJI RDUReTeR U.9HTp eHMMeTpHH OO'b9KTHD8( pHe.3) 

H HenpasnRJOTeR H8 ye&llKy nneHKH 

x 1 = [(x~ -x
1
)•cos ¢ + (y~ -y 

1
)sin¢+ ~xl·•x 

y
1 

=I K[-(x 0
1
-x 

1
)sin ¢ + (y~-y 

1
)cos¢+ ~y)l<Y 

ll 

(3-4 ) 



6. 8bi'UICnlUOTCII Jt00p.ll11118Tbl COOT&&TCTBJlolUIIX TO'I&Jt 88 CHBMKAX CT&peonap B co

OT&BTCT&HII C MBTO.IlRKOA, ODIIC8BROA 8 paiSON E.H.Kna.a;HIIllltoA/
3 /. 3Ta MBTO.IlRK& 381UIIO-

'18&TCII B C118.1lYIOlUBM, 

nycTb l1 1 J 1 , 11
2

• Y
2

; l1 1 , y 1 - JtOOp.lliiH&Tbl R30ISpa>KeHRA R9H3-

BOCTRbiX npocTp8HCTB8HHbiX TO'I&Jt A 1 (X t, Y 1 Z 1), A 2(X 2' Y a , Z a) , • , • .a. A 
1 
(X

1 
, Y 

1
, Z

1
) 

H8 nepBOM CHRMJt& CTepeonBpbl H TpeiSy&TCll R&ITII Jt00p.ll11H8Tbl R300p8>K8HIII 3THX )Ke TO-

'181( 88 BTOpOM CHHMKB ( ll' t, y'• x' ~ , y ·~ x'1 , y'
1 

) , ecnK aasace-

MOCTb ll' - f( y') 38.1l8H8 B Bll.ll8 T&6JIRUbl, 

QqeBII.IlKO, 'ITO Z - Jt00p.llRH8T8 TO'IIlH He .ll0n>KH8 38BRCBTb OT Toro, Jt&KOI 113 CHKM-

IlOB CTepeona pbl &311T 38 RCX0.<1Hbll, T,e, 

r.a;e 

Z • Z' 

Toraa K3 t-3 cneayeT, 'ITO 

[~ _ A(r))C(r) 
p 

[!!.:_ _ A(r')) C(r'), 
p' 

p b l1 + ll' (y/y') 

p'= ll' + ll•(y'/y) 

A(r)cd 0 ·r..f3+ d ,·sill/3 
v'a a -sill a fJ 

[ 

+ 
d 2·sillfJ 

y11:-sill 2 fj 

A(r') = d~ • tr./3' + 
d ,. sill/3' + d a· sili{J' 

V" :- aia ~- v'• 2 -sm 2/3' 
c(r') • .jD '-sill 2/j' 

sin {3' 

2 2 
c:(r) = v'• -m P 

sillf3 

(3-5) 

(3-6) 

(3-7) 

(3-8) 

(3-9) 

noc&OJibKJ K3 JpaRH&HHll H8Jib3ll K&ITH !I&Koro &blp8)1{8KIIll JJ.Jill x' a y' qepe3 

l1 , y , napaNeTpbl Cpe,ll R 38BIICIIMOCTb 11' = f(y) , ORO pewaeTCII MeTO,llOM IITT8p8UHI, 

Baoa•TCII aenauua • - y/y' • 113 (3-6) cneayeT, 'ITO 

. - 8 ·C(r') • r' + [A( r )C(r)- A(r')C(r')l·ll' 

B·C(r)•r + [A(r')qr')- A(r)C(r)l 

(3-10) 

caaqana nonaraeTCR, Dn11 118XO>K,l18HIIll nepaoro Dpll6llJI)KeHHll ,!11111 <(< I) 

II C DOMOLUbiO Jtll8.<1p8TII'IKOI IIRTepROJIIIDIIII 3a&JICIIMOCTH l1° - ,f(y') H8XO,llHTCll 

'ITO y; :II: Y, 

11', = f(y',> 

nony'leKHble T8KRIIA CtiOCOOOM 388'1-Bll 

no .I HaxonHTCR uoeoe 3HaqeHwe 

X ,I a y~ 

y' ( f ) ~ . • y 
I I I 

IICROJib:3yJOTl'll ,!1}111 llbi'IIICJieHilll E I • 

K T,,ll. npouecc npoaon>KaeTCll 

,!10 TBX nop, noxa p83 KOCTb Me>Kny llBYMII ROCJiellyiOtUIIMK 3H8'1BHII11Mll y'
1 

M e HbWe OJlKOr O M H KpoHa . 

He CTaHeT 
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npKMP. q8HH e . TaK K 8K 

B e pHyTbl H8 90° OTH OCKTe Jibl 

B bJqHCneHH B M C OOTBe T C TBylOL 

y -+X x ' -+y t - y' .... ' 

B CBH 3R c T BM, q T Q ~ 

'IKCJI!Ie Mb18 3 H8'1e HK!I .K OOp t:J.> 

q ec K o A C HCT B Mhi C HnbH ee, "'• 

TQq e K He npOH3 BOnHTCH1 8 { 

< 1 MM , H e K CR011 b3YIOT C!I 

7, n o <j:JOpMyJIBM ( 1-1 

T O'IeK TpeKoa ( X , Y , 

8. n p OCTp8 HCTB e HHble 

p eon a p
1

n e p e B 0 .<1!1TC !I a o6LU 

c T e p eonapbi 

I - c T e p eon a p a 

m-
1-.. 

2-g 

3-g 

4 - g 

n p o aonbHB !I 

9. n o H CK H *cWHB 8HH 

III CT Gpeon a p a x. nn!l 3 T orc 

,!lOB n p H OllHH 8KOBbi X Y 

MynaM : 

r ae: 

k 
X 

I.UI 

k 

'y I ,III 1 

cneaa u a III CT e p eonape, 

na ua nep aoA c T epeon a p e . 

T O - biit cne,a C'iHTBeTCS: 

IOT CSI . n p n 3TOM a ce TO'IKH 



a CHRMI<ax cTepeonap s co

•t131. 3Ta M&TO.QRJta 381UlJO-

RBST~ B306pru«&HRI B~K3-

; 2) • • • • .a. A 1 (X 1 ,YI'Z
1
) 

K3o6plllK&HRt 3TIIX >Ke TO

x"1 , y'1 ) , ecn.H 38BRCH-

9Tb OT Toro, 1<81<01 R3 CHHM-

(3-5) 

(3-6) 

(3-7) 

(3-8) 

(3-9) 

I .O.Jtll r.' 11 y' 'lepe3 

)C(r')J. x' 

I 
(3-10) 

ana nonaraeTCR:, 'ITO y; ,., y
1 

r') HSXO.QIITCll x'
1 

= f(y'
1
) 

10"1'<'11 .0.1111 BblqBCJI&HIIII 

npouecc npo.a.on>KaeTCll 

He CTBK&T 

,. 

npHMP.'I8HHe. TaK K8K KOOpll,HH8THbie CHCT9 Mbl CHKMKOB npo.nonbiibiX CTepeonap no

BepHyTbl HS 90° OTHOCKTeJtbHO CHKMI<OB nonepeqHbJX CTepeonap, TO B 3 TOM c nyqae nepell 

Bbltt:HCRBHH8M C OOTB8TCTByJOlUHX T0tt9K He06XO.UHMO llpOH388CTH r n e ll.yiOWHe 3 8M 9Hbl: X-+ y, 

y -+X x' -+y, , , 
t -y -+ X • 

B CB!I3H c TeM, qTo an11 ToqeK, ne>Kawax s6nH3 H 6a3bl c'beMKH ( y <I 0 MM), Bbr

'IHCJt!leMble 3 HSqeHH!I .KOOpllHHST COOTBeTCTByK>WHX ToqeK 3 8BHC!IT OT norpeWHOCTe A OUTK-

'lecKOA: CHCT8Mbl CHnbHee, qeM .llnH 60RbWHX Y , TO ll.nSI HHX llOHCK COOTB9TCTByJOLUHX 

T Q tj9 K He npOH3BOll.HTCSI, 8 Ct{HT89TCH. qTQ y' y • ToqKH, Y -bre KOOp.QHH8Tb l KOTOpblX 

< I MM, H e Hcnonb3yK>TC!I an11 Bbi'IHC JteHHA. 

7, no cj)opMynaM (1-1), (1-2) H ( 1-3) Bbl qHCJt!IK>TC!I npOCTpSHCTB e HHbl e KOOp.O.HH STbl 

T o qeK Tpe KOB ( J! Y , Z ), 

8, np0CTp8HCTBeHHble K00p.QHH8Tbl TpeKOB, H3MepeHH b!X Ha CHHMKSX p83 JtHqHbiX CTe

peonap1 nepeso.a.HTC !I B o6wy10 KOOpllHHaTHYK> CHCTeMy KaM e pbr ( Ta6nHua I). 

Ta6nHua 

X y 
cTepeonapbr 

CM C M 

I- cTepeonapa 5 + X I 20 + y I 

Ill- 5 + xm 87 + y 
ID 

1-11 npo.O.OJtbHS!I 5 + y l 20 + X t 

2-.. 45 y 
20 + X 2 

3-.. 5 + y 8 53,5+ X • 

4- .. 45 v. 53,5+ X 

9. noHCK H ~~"cwHB8HHe' K OO p.OHH8T O.OHHX H TeX >Ke TpeKOB, H3Mepe HH biX H8 H 

lll cTepeonapax. Jln11 a T o r o no oqepeaH cpasHHBSK>TCR X H Z - Hbl e KOOpiJHHSTbl cne-

/lOB npH O.Q KHSK OB blX Y 0 KOTOp bte IJJI!I TpeKOB lll c Tepeonap b l BbtqHCJtRK>TC!I no cj)op-

k k 
rae: X 

1,111 'y 1,111 . 
cne.aa Ha Ill CT e p eonape , 

a a HB nepBOII CTepeonape. 

k 

xl,m + 
xk- k k f 
lt!.III Xt,m(Y - Y 

y k _ y k I+ I, III 1 

l+l ,Ill t,Dl (3-11 ) 

z z + 
z k 

l+l,III 

k 
-Z t,rn k f 

(Yioi-l,IIl- y I ), (3-12 ) lit I , III 

k 
z H 

e' .m zf X y f 
J,n 1 l,n l,n 

EcnH p 83HOCTH 

+ y k 
1,111 

x k Y k 
H-1,111 1 I+ l,lll 

-K00p.O.KH 8 T b l 

X k f 
Ill - X l,n 

k 

Z I+ I, Ill -KOOp/lHH S Tbl k -ro 

nocneaHeA TOqKM - ro cne-

H Z k - Z r M e H bllJe 3 MM, 
111 l,n 

T O - bi A c nea C'iHTBeTCH npO.UOn}f< e HHeM -ro H KOOP.llHH S T b l 3 TKX cne.uos o6uellHHSt

K> T CSI , npn 3 TOM B Ce TOqKH k -ro cne.ua c 
y k < y f 

Ill I,n OT6paCbl B 8lOT CSI , 

13 



.Qns1 TpeKoB, npHHB.Qfie}I{B lUHX K nepBOA H TpeTbeA CTepeonapaM, C HenepeKpbiBB!OlUH-

MH C.R 3 H8tteHKHMH y -blx KOOp.OHHBT CWHBBHHe He npOH3BO.QHTCSI. 

2. 8bi'IHCneHH e KHH9MBTH'ieCKHX H reoMeTpH'IeCKHX xapBKTepHCTHK 

T p e K a 

.Qn!l onpe.aeneBBSI reoMeTpB'i9CKHX H KHH9MBTB'IeCKHX XBpBKTepHCTHK TpeKa qepe3 

ero npOCTp8HCTB9HHb19 TO'iKH C IIOMOlllb!O Cn-!67 npOBO.QHTCSI BHHTOBBSI llHHHSI 0 onpe.aen!l-

eMail c n e.ay!O lllHMH ypaBH9HHSIMH: 

X = X + R· cos(¢-¢
0 

l 
(3-13) 

y = y + R· sin(¢-¢
0

) 
0 

Z = Z 0 +>..(¢-¢o) 

H Bbi'IHCll!IIOTCSI ee napaMeTpbl; pB.OHYC KpHBH3Hbl - R , HBIIpBBllSI!O lUHe KOCHHYC bl B nep-

BOA TO'iK O TpeKa ( f , m n ) , KOOp.OHHBTbl neHTpa ( X 
0 

, Y
0 

, Z o ) H HX OWB6KB. 

no 3 THM B9llH"'IHHBM HBXO.QSITCSI : 

I. J.1Mnyn bC 'IBCTHUbl - PC B M as 

PC = 
300 HR (3-14) 

cos a 
a- yron llO,abeMS BHHTOBOA nHHHH 1 

H- c pe.aHe e 3 H B 'ie HH e MarHBTHoro non11 no TpaeKTOpHH 'iBCTHUbl, ycpe.aH e HHo e n o 3-M 

TOtJK 8 M 

a arcsin n 

H' 
H(Z 1 ) + H( z ,+Zk) + H(Z k) 

2 
3 

(3-15) 

(3-!6) 

2. 0wB6Ka BMnynbCa - 1'1P B M a s/c 

3.aec b 

L\ p 2 L\R)\( ) 
P• y(~) + (R p •..,;r.cosa 

(3-17) 

L\ !VH OTHOCHT9llbHBSI OWB6KB B a6COlliOTHOA B9llH'iHHe MBrHHTHOrO nonS!, pas

HaS! 1%; 

k H - K03<P<I:>BnHeHT~ X8p8KTepB3Y!OlllHA OWH6Ky BMnynbCB Ha-aa MHOrOKpBT

HOrO p acceSIHHSI, pBBHhiA B HBW9M cnyqae 0,32; 

S - .QllHHa TpeKa B npocTpBHCTBe; 

{J- CKOpOCTh 'IBCTHUhl. 

npHM9'1aHRe. .Qnst nOfi0}1{HT9llbHbiX qaCTHU fJ , a, c ne.aosaTenbHo, • L\p Bhi'IHCnH-

IOTCSI .anSI .OBYX 3 H a q e HKA MBCChl '18CTBUhl 11 -MP.3 0 HB B npoTOH8 ( L\p 11 ~ :\p
0 

). 

I I 

3. 0wH6KH yrnos a 

f3 - yron Me}l{.ay npo• 

4. 8epTBKBnhHbiA paa! 

5. Yr on nosopOTa KOO 

paMe TpOB BHHTOBOA nHHBH -

J.1a 6noK-cxeMbl npoq 

.llY!OlllH e 3 T Bnbl: 

Il BB O.Q HCXO.QHbiX .QE 

2) no.Q r OT OBKB B • .Q. I 

3) Bbl 'iHCll9HBe npOCT 

4) CWBBBH~<e TpeKoB; 

5 ) Bbi'IHClleHBe KHH9M· 

6) no.aroTOBKa npo rp 

J.1cxo.aHble .aaHHbie, 2 

BB9.09H hl B 38M .OBYMII e n 

1. H enocpe.acTseHH O c 

npOH3BO.QHTCII no O.Q H OA 3 ( 

CYMM npOHCXO.QHT OCTBHOB 

II. J.1cxo.aHhle .aaHHhiE 

MOrBT9llbHOA 38M H 38T9) 

MO}I{eT 6b1Tb aanBCBHO H eC 

npOR3 BO.QHTCSI no O.QHOA 3C 

2. D.2L 

8se .aeHnhi ll s 3 8 M " · 

6ap a 6au, ( MB-0) u npu 

H3 Mepe HHII. 



18paM, c aenepeKpbiBBJOU.UI-

'CSI, 

lp8KT9pHCTHK 

iKT9pHCTHK TpeKa qepe3 

BHHTOB8H nKHHH, onpe~eng-

(3-13) 

.BnHJOWHe KOCHHyCbl 8 nep

Y0 • z 0 ) H HX OlllH6KH. 

(3-14) 

~HUb!, yCp9LlH9HHOe n o 3-M 

(3-15) 

(3-16) 

(3-17) 

He M8THHTHoro nonn, pas-

<ynbCa aa-aa MHoroxpaT-

32; 

>BBT90hHO, H ~p BblqHCOSI-

•Ha ( ~ p 1f H ;\ p P ) , 

3. Owa6xH yrnos {3 ~a • ~{3 • a H - H 

{3 - yron Me>KLly npoexu!leA Tpexa Ha nnOCKOCTb 

{J = arctg 
m 

2 

4. BepTHKBOhHbill paa6poc Toqex Tpexa - W 
D 

2 ~ ( z - z - >..¢ ) 
2 

w = 1-t 0 1 

n- 2 

XY H OCbiO OX. 

(3-18) 

(3-19) 

5. Yron noso pOTa xoopL!HHBTHoA CHCTeMDI, B KOTopoll npoH3 BOLlHTCSI BbJqacneHHSI na

paMeTpos BHHTOBOll OHHHH - </:> O • 

6nOK-CXEMbl nPOrPAMMbl 

Ha 6nox-cxeMbi nporpaMMbi ( pHc, 8) BHL!HO, qTo ee pa6oTy MO>KHO paa 6HTh Ha cne-

LlYIOIJ.lHe 3T80bi: 

1} BBOLl HCXOLlHbiX LlliHHbiX (H,L(,) B MQ3Y; 

2) nOLtrOTOBK 8 H.Ll. K cqeTY: 

3) BbJqHcneHHe r!pOCTp8HCTB9HHbiX KOOpLlHHliT TpeXOB; 

4) ClllHBliH"e Tpexoa; 

6) riOLlrOTOBXll npo rpaMM bl K BBOLlY H o6cqe Ty cneLtyJOlllell 30Hb~ 

1. 8BOLl HCXOL!HbiX LlliHHbiX 

HcxoL!Hble LlBHHble, a AOHCBHHbJe npa KaMepeHHSIX Ha 6yua>KHYJO neHTY, MoryT 6biTh 

B89Ll9Hbl B 38M LlBYMSI cnoco6aMH: 

1. HenocpeLtcTBeHHO c 6yMa>KHoll neHTbi c noMOLUhJO ¢oTOBBOLlB. B 3TOM cnyqae BBOLl 

npOH3BOLlHTCSI no OLlHOll 3 0H9 C XOHTpOOQM, npH LlBOl!HOM H9C08ri8Ll9HHH XOHTpOObHbiX 

CYMM npOHCXOLlHT OCTBHOB 00 35 KOMBHL(e. 

11. HcXOL!Hbie LlBKHble npeL!BBpHTenbHo aanHChlBBJOTCH Ha MBrHKTHYJO neHTY Ha acno

MoraTenbHoA 38M H 3 8T9M nepeLtliiOTCSI Hll OCHOBHyiO. 8 OLlHOll 30K9 MllrHHTHOll neHTbl 

MO>K9T 6b1Tb 38riKC8HO H9CKOObKO 30H 6yMa>KHOI, Q()cqe.T, TliK >Ke X8X H B nepBOM cnyqae, 

npOH3BOLlHTCH riO OLlHOA 30He elyMB>KHOA neHTbl, 

2. noLtrOTOBXll 'IHCOOBOro MliT9pHana K cqery 

Bae LtellnhiA a 38M '!Hcnoaoll MaTepH a n (H.Lt.) aanHcblaaeTcsr Ha Hyneaol MBrHHTHblll 

6apa 6aH, ( M6-0) H npa Hanaqyy npaaKaKOB aaaynHposaHHH Bb16pacbiBBJOTc!l HeaepHble 

H3 Mepe HHSI, 

15 



nocne 3 TOrO npOH3BOLIRTC:SI nOL!C'teT 'tRCnB CTepeonap, nepenHCb RCXOL!HbiX L!BHHblX 

no OLIHOJI C T e peonape HB nepBbiA MBrHHTHbiA 6apa68H ( M6-1) H <tJopMRpyeTCSI C'tHTblBBHHe 

M a T e pHana no OL!HOA cTepeonape . 

3, 8b!'tHCneHH 9 RpOCTpal!CT_BBHHbiX KOOpL!HH B T 

B bPtHcneHHe npocTpaucTBeRHblx Koop.nRHST a a qaaaeTcst co CYJtTbiBSHHst .a.aHHbiX, OTHo-

CSIWKXCSI K 06C'lHTbiB89MOI CTepeonape H Bbl'tHCne HHSI eenH'lHH ( sin ¢ COS ¢ , k H Lip,) , 

He06XOL!HMblX L!nSI nepeBOLIB H3MepeHHblX K OOpL!RHBT TO'telt TpeKOB B CHCTeMy CHHMKB, 3a-

T 9M np01t3BO.O.HTCSI DO.llCqeT qg c n a Tp9KOB H S D9pBOM CHHMKe CTepeorrapbi H l:fHCna TO!feK 

K tUKL!OrO TpeKB HB OOOHX CHHMKBX H <tJopMH p OBBHH e UHKnB no 'lHCny Tpe K OB, nocne 3 TOrO 

H3MepeHHble KOOpL!HHBTbl nepBOrO TpeKa 38CbinBIOTCSI B pB60'lRe !l'teiKR H B COOTBSTCTBRH 

C MeTOL!HKOll, H 3nO)I(eHHOll B 5-1, Bbl'tHCniiiOTCSI RpOCTpBHCTBeHHbiQ KOOpLIHHSTbl TpeKB ( X , 

Y, Z ), KOTOpble 38CbinBIOTCII B T B6nHUy HB nepBOM MBrHHTHOM 6apa6&He (M6-1), 

llHKn IIOBTOpl!eTCII LIO T e X nop, nOKB HB 6yL!yT Bbl'tRCneHbl H 38Cn8Hbl B TB6nHUy HB 

M6-1 npOC TpBHCTBeHHble K OOpL!HHBTbl BC e X TpeKOB, H3MepeHHblX HB CHHMKBX L!BHHOll CTe-

p eonap bl. 

B xoae Bbl'lHcneHHR X y Z npo eepReTCII - He B b!XOLISIT nH KOOpLIHHBTbl o6-

C'lHTBHHoro TpBKB 38 npeaenbl KBMepbl, Yl, ecnH OK83blBBeTCSI, 'lTO TpeK H e ne >K HT B npe

aenax KBMepbl, TO erO KOOpL!HHBTbl H e 38Cb!nBIOTCII B T86nHUY 88 M6-1, B HB Re'tBTb Bb!-

a.aJOTCSI ase CTpoKH ceMepoK 

77 

77 

7777 

7777 

7777 

1111 

1111 

1111 

K nopSia,KOBbi A H OMep Tpe KB ( B BOCbMepR'tHOJI CHCTeMe) HB CHHMKSX 06C'tHTb!BBeMoll CTe-

p eonap bl . 

nocne OKOH'lBHHSI 06C'le T 8 a,BHHb!X C Oa.HOJI CTepeonBpb! RpOB9pS19 T CSI HBUH 'lK e peaynb

TBTOB c apyrHx cTepeonap, H , np11 o6Hapy>KeHHH nocneL!HHx onpeaenReTCSI THn (nonepeq

HBSI HnH npOL!OnbHBSI) CTepeonBpb!, ee HOMep (anSI npOL!OnbHb!X) H npOH3BOLIHTCSI UOL!rOTOB

KB nporpaMMbl anSI 06C'l9 T B cneayJO meA CTepeonapbl , PBCCMOTpeHHbll UHKn UOBTOpSie TCSI 

LlnSI BCeX C T e p eonap, 'lHCnO KOTOpbiX He a,On)I(HO npeBblWBTb 4, 

npH 381lHCK npocTp8HCTBeHHbiX KOOpa.HH B T HB M6-1 TpeKH paa6RB8JOTCSI HB aae rpyn-

Ubi: K nepBOI rpynne OTHOCSITCSI TpB KH, H3MepeHHbl9 H B CHIIMKrut 

npoa.onbHhlx; KO BTopoll - 3 cTepeonapbl 1-1 3 H 4-oA npoa.onbHbiX, 

cTepconapbl H 1 u 2-oA 

TaKHM o6paaoM 3TB 'lBCTb nporpBMMbl a a KaH'IKBae Tcll o 6 cqeTot.c ac e x cTepeonap 11 

nony'teRReM 2-x TB6lllln npocTpaKCTBeHHbiX KOOPLIHHBT, a anHCBHHbiX H4 M6-l. 

18 

I 

I 

C M6-1 C'tHTbiBBIOT Cll r 

HX 'tHCnO H <tJopMHpyeTCll UHKl 

OHH eCTb, TO .llflH HHX B biiiOnH 

nocne 3 TOrO no oqepeL! 

K RpOrpBMMe CWHBBHHSI H RpO 

HB CHHMKBX nepBOll H TpB Tbell 

5 . 8bl'l 

BhtqHcneHH e KHHeMBTHtte 

npOCTpBHCTBBKHbiX KOOpL!HHBT 

z 2' ••• Z n , BbP.IHCn 

cn-165. 

KpoMe 3 T oro , an11 nepa 

nporp8MM8 " BHHTOBOA nHHHH' 

KB, 

nocne 3 T OrO cnea.yeT C 

llOMOU!biO KOTOpOll Bbl'lHCnSIIOT 

llJ-2), 3 TH BSUH'lHHbl HCR Onb.: 

X8p8KTBpi!CTIIK 'lSCTI!Ubl, 

06c'leT TpeKS 38KBH'li!BI 

p a KTepHCTHK TpeKa , neo6xoa.n 

UKKn n o eTOpSi e TCII a.o 1 

poll rpynn. 

B npouecc e C'le T a B hi a. E 

BlffO , .n nst qero ann ace x Tpe 

~'< 

X:') ( I) (I ) 

rae: 
' v. H z 

n 
ll) yU> zu> X t ' t II t 

• 
E cnu 61.1 <. 0,10 CM 

Ke npo6uaaeTCSI 45 p aapRL!. 



paUHCb HCXOL!HbiX Ll8HHblX 

I tPOpMHpyaTCH C'lHTbl88HHa 

C1.{HTbiB8HHSI ,ll8HHblX, OTHO-

sin ¢ COS ¢ , k H L!p, ), 

>8 B CHCTeMy CHHMK8, 3a-

: Tepeonapbl H '!Hcna T o qex 

<Cny Tpa K08, nocne 9 TOI'O 

Qq9IKH H 8 COOTB9TCTBHH 

:ble xoopL!HH8Tbl Tpexa ( X , 

10M 6apa6aHe (ME-l ) • 

I H 38C08Hbl 8 Ta6nHuy H8 

t >18 CHHMK8X L!8HHOI! CTe-

•hlXOL!HT nH KOOpL!HH8Tbl o6-

'ITO Tpax He ne>KHT 8 npe

Ha MB-1, a Ha n a q8Tb 8bl-

IMK8X 06C'!HTbi88aMOll CTe-

p oeapHeTCH aanH'!H e paayn&

peLienHeTcH TRn ( nonepe q-

1 H llpOH380L!HTCR llOL!I'OTOB

~HHbiQ UHKn nOBT OpH a TCH 

I pa36H88!0TCH H8 L!8e rpyn

CTep conapbl R 1 11 2-oR 

:»IX. 

<a TOM 8 Cax CTepeonap H 

biX H4 MB-1. 

I 
t 

4. 'CwHBBHHe' TQ9KOB 

C ME-l C'lHTbl88lOTCH npocTp8HCTBeHHbla xoopL!HH BTbl 1 rpynnhl TpaK08, C'lHTblB8aT CH 

HX 'IHCOO H tPOpMHpyeTCH UHKO, 3aTeM npOBepHeTCH H 8 0H'!He Tp e K OB 2-o l! rpynnbl H 0 e cnH 

OHH eCTb, TO L!OR HHX B b!OOOHH!OTCR Te >Ke onep8UHH, 'ITO H L!OH nepBOI! rpynn bl, 

nocne 9 Toro no oqepeLIH Bbl6Hpa!OTCH TpeKH nepsoll rpynn hi, ¢opMHpyeTCR o6pameHHe 

K nporp8MMa ClUHB8HHH H npOH3 BOL!HTCH 'CWHB8HHa' TpeKOB, H3 MepeHH blX OL!HOBpaMeHHO 

H8 CHHMK8X napBOI! H TpaT&el! CTepeonap. 

5 . B hl'UicneHBe KHH9M8TH'i9CKHX xapaKTepHCTHK TpeK a 

8hl'!HCneHH e KHH a M8TH'leCKHX X8p8KTepHCTHK TpeK a H8'lHH8eTCR C p 83L!aneHHR aro 

npOCTp8HCTB9HHblX K OO pL!HH 8 T H 8 C09LlY!OlUH 9 rpynn bl: 

z ~ .•.. Z a , BbJt:IHcneHHH M a rHHTHoro nonH H H a&r6poca nnoxHx Toqe K no 

cn-165. 

KpoMe 9Toro, LinR nepsoro Tpexa npoH3BOL!HTCH no8opoT H a 180°, T.K. CT8HL!8pTHBH 

npo rp8MM8 " BHHTOBOA JlHHHH' BbJttH C IISI8TCSI H 8 llp8BJ1SUOlUH9 K OCHHyCbi B nepBOA T 0 1.{K 9 Tpe -

xa. 

nocne 3TOI'O c neL!y9T o6p ameHHe K C T B HL! 8 pTH Oll n p orp t:. MMe 'BHHT08 8 H OHHHH', C 

n o MOlUb!O KOTOpol! 8bl'IHCOH!OT CR p 8L!HYC - Kp118H 3 Hbl, H 8 Clp880SllOIUH e KOCHHyCbl H T, J:l , (eM. 

111-2), 3 TH eeflH'lHHbi HCUOnb3ylOTCH Llfl>l 8 bi 'li!CfleHI!R HMnyn&ca H L!pyrHX KHHeM 8 TII'! eCKHX 

X 8 p 8KT 9 p11CTHK 'l8CTHUbi, 

06c q e T Tpe x a aa x aH'!H8 aeTCR 8blL!B 'le A Ha neqaT ' .• , nep¢oxapTbi reoMeTpHqecKHx x a

p a xTepHCTHK TpeK B , He06XOL!HM blX L!OH 06C'l9T8 C06biTHSI no KHH9M 8 TH'l9CKIIM nporp8MM8M, 

U11xn no8TOpReTCR L!O T ax nop, noxa H e 6yL!yT o6c'!II T 8 HLI e ::e TpexH n epeo A H BTo-

p oll rpynn. 

B npouecce ctteTa Bbi.O.ensnoTcst TpeKK, npHHa.o.ne>Kat.une K uepBI..PtHOMY B38 HMo.aeAcT -

tjHlO , .O.IISI ttero JliiSI BC9X Tp9 K OB C06bt THSI, KpOMe nepB Or O , BbP.IH CII st9TCSI 8 91IHttHH 8 6_ f: 

r ae: 
·x:l) (!) 

v. 
(I) yOJ X I ( 

~ 

Ecnu M 1 

2 
Ml 

( I ) 
H z 

.. z<IJ 
I 

0,10 2 
CM 

Ka npo6HB8eTCH 45 p 83pR.ll. 

(I) (I) (I) 
_yOJ)2+(Z(IJ_ z (I) ) 2 (X -X 

I 
) + (Y • (4-1) k I k I 

KOOp.llHH8Tbl nocne.nHell TO'IKH nepeoro Tpexa , 

KOOp.llUH8Tbl napeo ll TO'!KII -ro Tpa x a • 

TO TpeK C'lHT8aTCS! npHH8,llOa>K8lUHM K 3 8 a3.ll9 H 8 16 CTpo-

17 



6. noArOT08Jl8 nporpBMMbl ll 880AY H o6cqery c neAvJOll!eA 30Hbl 

06C'i9T 30Hbl 38K8H'iH88QTCH 06H08l!QHHQM nporp8MMbl, T86l!HU, KOHCT8HT tPOTOrpa¢H

p 0 88HHH H Y!C-2, noc n e qero npoHcxo .nKT nepe.na«a y n paBneHHH Ha 880.ll H o6c«eT cne.ny

JOll!e A 3 0Hb! , 

3AKfli04EHJ.1E 

npa KTHK B M 8 CC08 0 rO 0 6 C'i9T8 p93 YllbTB T 0 8 H3 M 9 p9HHA CliY'<898 H.ll 9 pHb1X 8 38HMO.ll eA

CT8HA liOK8381!8 H e 0 6 XO.llHMOCTh BKI!IO 'i9 HHH 8 nporpBMMY pH.ll B C li9UH8l!bHblX no.nnporpBMM 

.llliH: 8b16pOC8 H98 9 pHblX H3 M e p e HHA, 8 bi H8l!QHHH H y c TpBHQHHH H e 60l!bl.llHX OWH60K ~ .n ony-

I.UeHHbi X flpH H3 M e p e KKRX; 38M e H bl K OH CT 8 HT H T86nHU, H C UOnb:3y 9 M biX .D.nSI B bPIHCneHHR 

!IpOCTp8 HCT8PHHblX K OOp.llKH BT; KJI BCCHtPHKB UHH C06 biTHA; 8 bl'iHCl!QHHH TO'i9K nepeceqe HHH 

H eC K OnbKHX Tpe K OB H T.n. 

8 C8H3H C 3 THM 8 H BCTOHIUQQ 8p9 MH IIp 0 8 0 .llHTC H p860 T 8 IT O COCTBBI!QHH IO H080rO a a 

p H 8 HT8 reoM e TpH«ecK o A npo rpnM M bi , a K OT o p yJO 6y.nyT Blll! JO 'ia Hbl .non onHHTenbHbie no.nnpo -

r p aMM bi , 

B 3 BKl!JO '<a HHe 8 aTo p br Bbip8)f{8JOT H CKpe HHJOJO 6n8 r o .n a pH OCTb B.n • .[l )f{en e n o ay, 

H.H .ro a o pyHy, r.H.Te HTIOK OB OA 38 !IOCTOHH HYIO liOM Oll! b Jl HHTe p ec " (.l !l6 o T e , H.C.H o aH

K OBOll 38 C OC T 8 81!9 HK e npo rp8MM bl 3B« e p KK8 8 HHH, n.B. T y T bll.ll KHH OA. B.E .BHHOrpa.noay H 

B.E.<l>mrrHHy 3 8 n one3 HLie o6c y )f{.ll9HHH. 

n PY!flO)I( E HY!E 

CnHCO K CT B HABpTHhiX npo rpaM M, Hcnonb3Y9MbiX B r eoM eTpH'19 CK OA 

npo rp8 M Me 

I. npo rpB M MB n e pe80 .ll8 B .llBOH'iHYIO CHC T eMy (C n-0042). 

2. nporp8 MM8 n e peBO.ll 8 B .ll9C HTH'<HYIO CH CT e My C li9 'i8TbiO (C n -Q027 ), 

3. nporpn M M B nepeao.na B .n eC HTH'iHYIO CHCTe My 693 !I Q'i8TH (Cn-0010). 

4 , npo rpnMM 8 8 bl .ll ll 'iK pe3yl!bT8TOB H 8 !I e 'iBTb ( C n-0015). 

5 , nporp8MMhl Bbl'IHCII9 HHH sin x H cos x (cn-ooo5 H oo11 J. 
6. npo rpa MMa HHTe pn o nHuHH no n a pa6one (Cn-0125 ). 

7. nporpB MM B Bb!6poca !Il!OXHX TO'i9K (Cn-0165 ) . 

8 , npo rpBMM B OOMQH B M 9 )f{.lly H8KO!IHT9l!HMH (Cn-Q000) , 

9. nporp8 MM 8 B bi'IHCI!QHHH arcsin X ( c n-ooo6 l . 

10.npo rp8MM ll B HHTOBOll l!HHHH, B KOT OpyJO BXO.ll HT 'i9 Tb!pe C T 8 H.ll8 pTH biX: c n-0156, 

c n-0033 , c n-oo37 H cn-0111. 
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}f. 

npHnO>KOHHO II 

2. Ta6nHua KOOPAHHBT onTH'IOCI<HX oceA. paccTO!IHHA Mo>KA~ p eneoHhiMH 

TOt!XBMH H d 0 B C M 

o6'oei:Tv.Ba I 2 3 4 5 6 

l'ix -0,0004 +0,0006 -0,0010 0,0000 -0,0010 -0,0008 

!'iy +0,0003 -O,OOOti +0,0003 0,0000 o,ocoo -0,0007 

e. 6,0000 5,9Sl98 6,012 5,9990 5, Y979 5, 9991 

f 3,5000 3,5002 3,49S8 3,5000 3, 5002 3,5014 y 

do 
3,491 3, 49 3,24 3,23 3, 54 3,44 

20 

3. 3BBHCHMOCTb npo 

CM 

0,4 

I,O 

I,O 

2,0 

2,5 

3,0 

3,5: 

4,0. 

4,5 

5,0 

5, 5c 

6,0; 

6,5t 

7,01 

7 ,4! 

8,0: 

8,5{ 



HI! Me>KilY penepHbiMH 

5 6 

)00 - 0,0010 -0,0008 

>00 o,ocoo -0,0007 

190 5,9979 5, 999! 

lOO 3, 5002 3, 5014 

·a 3,54 3,44 

npxno>Kexxe D 

3. 3excKMOCTb npogonhKoA cd!epxq..c~roA a6eppa.uxe - 6t OT panxyc -
B91<TOp8 H306pa>KeHKH- t 

6t 
cw. cw. 

0,4818 o,ooro 
I ,0448 0,0040 

1,05303 0,0080 

2,0188 0,0140 

2,5124 0,0210 

3,0II9 0,0300 

3,5192 0,0410 

4,0340 0,0540 

4,5591 0,0680 

5,0059 0,0810 

5,5617 0,0960 

6,0216 O,II60 

6,5012 0,1340 

7,0673 0,1580 

7,4945 0,1750 

8,0242 0,1980 

8,5675 0,2230 

21 



npHnO}I{eHHe II 

4. TonmHHbi H noKaaaTenx npenoMneHHR cpen, qepea KOTOpbie 
npOH3BOAHTCR ffioTorpaffiHpOB8HHe 

Cpe~a 
TOJIDlKHa IToxasaTeJib ~ 

B C.M npeJIO.MJieHiUI 

I 

CTeKJIO II,8I I ,'~95 

Bo~a 64,30 1,327 

ITponaH 1,23 J 
npKnO}I{eHHe III. 

PacnpeneneHHe naMRTH 

M 0 3 Y 

0001 - 0270 - pa60'IHe H'leAKH 

0271 - B 1 

0272 ·:_ B 
2 

0273- dl 

0274 - 87 
2 

0275 - n 

0276 - d 2 

0277 - •• • 
0300 - n • 

I 

0301 - TO'IHOCTb 0Tb!CKHB8HHH COOTBeTCTB, 
TO~eK 

0302 - jl X 

0303 - #'y 

0304 - TO'IHOCTb &~6pOC8 

0305 - fl~TO'IHOCTb H3MepeHH!I 

0306 - flY TO'IeK nepeceqeHHR 

0307 - flZ TpeKOB 

0310 -0330-apryMeHTbl AnH flt 

0331-035!-Ta6nsua llt 

0352-Q370-apry~eHTbl nn11 {3 

0371-0544- {3(r) , I'J.x , Ay H d 0 nnR 
K8}1{AOrO 06"beJ<TKB8 

22 

0567- ( n - I) no A 
1 

-KonHqecTBO CTepeo
nap 

0545-0560 - Ta6nHU8 KOHCT8HT nnH nepe
XOA8 B KOOpA . CHCTeMy K8-
Mep~. 

0561-52; 0, n 1 - 1,0 

0562-52;0, n
2
-1,0 n

1
-'1Hcno TO'IeK 

0563-52; 0, n 3 -l,O s i- oA cTepeonape 

0564-52; 0, n • -1,0 

0565-52: 0, 0 a -1,0 

0566-52; 0, • 6 -1,0 

0567-( n -I) no A 1 - KOnH'IeCTBO 
cTepeonap 

0570 

0571 

0572 

0573 

0574 

0575 

0576 

- n no A 
1

- Kon-so cnenos Ha 
1 CHRMKe CTepeonBpb! 

HynR HnK HOMepa 

npononbH~x cTepeonap 

( s 1-3 paap11naxl 

0577-2100-ynpasnRJO!llaR nporpaM. 

4050-4776- X, Y, z 

t 

2000 HOMep Tpexa 

2001-2035- X 1 ,X~, •••• 

2036-2073- Y 
1

, Y 
2 

, .. .. 

2074-2134- Z 1 ,Z~, .. .. 

2421-2477-peaynbTST~ o6c'leT 

2501-4774-qHcnosoA M8Tep&an 

Pa6oqee none c 5500 

0004 - 0006 - perKCTp 8Ap 

0100 - 1500 - HCXOAH~e, H 

0001 

4500 

6200 

0116 

0751 

1200 

1350 

1630 

2600 

3000 

3300 

5770 

6025 

7300 

-

2477 - RCXOAK~e ~ 

6177 - DpOCTp8HCTE 

7777 - npocTp8HCTE 

0632 - nporpaM. Bh 

- 1165 - nporp. aaqeJ 

- 1345 - nporp. ClllKB 

- 1626 - nporpaMMa : 

- 2550 - nporp. &HHTo 

- 2730 - o6c'leT pane 

- 3277 - Ta6nRu~ 

- 4601 - ynpasmnoma 

- 6020 - o6HosneHRe 1 

- 6324 - cn-165 

- 7777 - vtc-2 R nT 

B~p 

reoMeTpK'I9CKHe H KKH9M 

BbiA8JOTCR H8 Aile CT8HA8pTH bl 

>K9HH9 KK <j:lOpMBUHK H8 nep<j:lOKl 

Ha nep<j:loKapTax TBK>K e ) 



epea KOTOQbi e 

~ 

[oxa3arenb I 
rpeJIO.MJieHHJI I 

I ,'195 

I ,327 

I,23 

I) no A 
1 
-xonH'IeCTBo CTepeo

nap 
- T86DBU8 KOHCT8HT .Z:Wll nepe

XO.ll8 B KOOp.ll . CBCTeMy K8-
M9pbl, 

n 1 -1,0 

D 
2 

- 1,0 D I -'IKCDO TO'IeK 

n3-1.0 a i - · oA c Tepeon ape 

n, -1,0 

, n3 -1,0 

• 8 -1,0 

no A I - KODH'I8CTBO 
c Tepeonap 

UO A 1- KOD-BO CD9.llOB H8 
I CHHMKe CTepeonap w 

:YDH HnK HOM9p8 

pO.llODbHhiX CTepeonap 

a 1-3 paa pH.llax) 

ynpaanHJOU18R nporpaM, 

X, Y,Z 

2000 

2001-2035- X I ,X 2 ••••• 

2036-2073- Y I, Y 
2 

, .. .. 

2074-2134- z I' Z 
2 

, .. .. 

2421-2477-peayDbTBTbl 06C'I9T8 DO Cn 'BBHTOB8ll. llRHBll' 

2501-4774-'IHCDOBOA M8TepH8D .llDll 1 'I8CTB DpOrpaMMbl 

Pa6oqee none c 5500 

MB- 0 

0004 - 0006 perKcTp a.Qpeca 

0100 - 1500 - HCXO.llHhle, He paa6HTble DO cTepeonapau, 

MB -1 

0001 2477 - BCXO.llHhle .ll8HHble, pacnpe.QeneHHhle no cTepeonapaM 

4500 6177 npOCTp8HCTB8HHble KOOp.llBH8Tbl rp. TpeXOB 

6200 7777 - npOCTp8HCTB8HHble KOOp.llRH8Tbl 2 rp, Tp9KOB 

MB - 1 

0116 0632 - nporpaM, Bbi'IKCD8HHll DpOCTp, It-T 

0751 - 1165 nporp, 38'I9pXBB8HHll 

1200 1345 - nporp, CUIHB8HHll 

1350 1626 nporp8MM8 Bbl.ll8'1H peayn&T8TOB 

1630 2550 nporp, BHHTOB8ll DHHHII 

2600 2730 - o6c'JeT penepoa 

3000 3277 Ta6nBnhl 

3300 4601 - ynp8BDIIIOU18ll Dporp8MM8 

5770 6020 - o6HOBD9HHe nporp8MMbl 

6025 6324 cn-165 

7300 1111 - Y!C-2 s nTx 

npsno)l(eHHe 1v 

Bbl.llB'Ia Ha nep<box&!)Tbl H ne'J&Tb 

l80MaTpH'I9CXHe H KHH8M8TH'19CKHe X8p8KTepHCTBKK K8>K.QOrO 06C'IHT8HHOrO Tp9K8 

Bhl.ll810TCII Ha .ll&e CT8H.ll8pTH ble n epcpoKapThl H n e 'I8T8JOTCll Ha 6yM&>KHoA neHTe, Pacnono.

)KaHHe HHcp0pM8UHH H8 nepcpOK8pT8X UOK838HO H8 pHCyHKe 9, 

H a n epcpox apTax Tax>K e y x aawa a JOTCII : aHaK '1 8CTHU br , coana.Q8JOUIHA c o 3H8XOM HM-
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nynbCa; npaaanne>KHOCTb TpeKa K aaeane ( 'enRHKua• 8 45 paap11ne 4-oA cTpOKH BTopoll 

uepcpoKapTbl ) H HafiH'lR& UepBOA H3MepeHHOI TO'IKH Tp&Ka ( • &JIRHHUa' 8 45 pa3pSIJI9 10 CTpo

KH nepaoA nepcpoKapThd. 

npHM&'laHHe, 3Hax R npOTH80nono>KeH 3Haxy 'laCTHUbl. Ha 15yM8>KHOA neHTe neqa

TaeTCH HHcpOpMaUHSI, COJI9p>Ka!UaKCSI Ha JIByX nepcpOKapTaX Ka>KJIOr O TpeKa; OWH6KK Hanpa8-

filUOlUKX KOCKHyCoB flf l'>m H lln H ltOOpJIHH8Tbl nocnenHeA TO'lltH, 

KpoMe <>Toro Ha neqaTb MO>KHO BblsecTH nouonHKTenbHyiO HHcpopMaUHIO: KOOpJIHHaTbi 

H3M9p9HHblX TO'l&K npOBKUHA Tpexa Ha CHHMKH, UpOCTpaHCTB&KHbl& ltOOpJIHHaTbl Tp&KOB JIO 

CW KB8HHSI R OOC1t9 Hero • 

.[lnSI BCero C06blTHSI Ha lle'laTb MO>KHO BblB&CTH KOOpJIRHaTbl penepHblX TO'IBK CHHMKOB, 

.[lnR BblBOJia Ha neqaTb JIOllOfiHHTBfibHOit HHcpOpMaUKR, OTKOCSI!UBACR It Tpexy HnH co-

6btTHIO , Ha nynbTe ynpasneHHSI 3BM ( I R n .[13Y) HY>KHO Hal5paTb COOTBBTCTBYIO !UKB 

paapRJI !>! , yKaaaHHbie B KHCTPYKURK nnR C'leTa, 
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p83pH~e 4-oA CTpOKH BTOpoA 

e~HHHua• B 45 p83pH~9 JQ CTpo-

•· Ha 6yMa>KsoA neHTe neqa-

OWH6KK Hanpaa-

~HeA TO'IKH, 

fYIO HH¢0pM8UHIO: KOOp~KH8Tbl 

tHHbl9 KOOp~HH8Tbl Tp9KOB ~0 

IH8Tbl penepHblX T0'19K CHHMKOB, 

>THOCHW9ACII K TpeKy KIIH co

• Ha6p8Tb COOTB9TCTBYIOWH9 

nenos, H.YI • .[lhl!Koa, B.r.Yisa
MocKanes, B.B.<t>nHrKH, 

~all, M.YI.ConosbeB. • MaTepaa-
1Y3hlpbXOBbiM X8M9p8M "' , Bbi-

IY3b!pbl<OBbiX K8Mep'. cTp. 

HKO, r.H.TeHTIOKOBa. '06pa
<OTp0BblX 8BTOM8TOB' , npe-

enoHe, IO.YI.He'laea • 

• M ,KopeH'I9HKO, B.M.lla'IKHos, 
C MHpHolf, H.C.ToncToA. nT3, 

J'./!13, 52 (1961). 

YI.A.ronyTBIIH, B • .[l.HeycTpo
•oa, IO.n.npoKo¢bea, YI,W11-

ra s Ha .naTenbCKKA: OT.o. en 
•en !l 1965 r. 
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