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BBEJ{EHKE 

B npo~ecce sxcnnyaTa!lHH nporpa.wm 0-9/I/ ;tn oeipaeioTKH 

COClHTHH 0 200-JIHTpOBOH ~peOHOBOB n~~sp:LKOBO~ KaMepu CiUR BllHB

JieH pa,lt ee C~eCTB.eHHWC He,ItOCTaTKOll J He ll03B01IJIBI.IIHX npOaHMH

aKpOBaT:L ,_ 3{)% 006HTHH. B 3TittX COC;IiTHJIX llpHOytOTBOBaRH TpeKH, 

H,lt~He llO.lt MaJI~ yrROM no OTHOWeHHI K 6a3e 1 TpeRH C MaJIOil 

llpOeiUtHeH Ha OJieHKe (Hanp1U4ep J OCT8HOBKH HRH TpeKH C 60JI:biliHM 

rnyeiHHHHM yrJIOM) H TpeKH M6JI03HeprHqHWC ~aCTHU, npexepneBaiD~HX 

don:Lmoa KHoroxpaxnoe pacceaHHe. 

YcTpa.HeHHe 3THX H CiOJiee MeJIU( He.ztOCTaTKOB npHBeJIO IC 

cJie.zty.o~euy H3uenenKD nporpaMMH: 
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a) B reoMeTpHltecKo~ qac:cH nforpa.MM~ ,n;oda.uneu jJIOK, 

,D;a.IOutHti B03MOJIH OCTh onpe.n;eJI.flTh Klfii eMaT VI4e 01\Mfe riD.pO.lW'.q.l U Tpe

KOB, H,ItyntMIX JlO)J; Ma.JIIDtl yrJIOM It 6a:3e, 6e3 BOCCTaHOBliGHlh ripOC'I• 

paHOTBeHHHX KOOp,D;HHaT,nyteM MHHH~H38.~HH ~YHK~HOHana H~ nReHKa; 

6) KHHeM8.TMI4eOKHe napa.ueTpli OCTaJihlibtX :rpeKOD OflJll:,1l;eJ1stllXOR 

C HOJ10Rh30BaHHeM MaTpH~Ii MHOrOKpeTHOrO pacceaHHa; 

B) ytlHTliBaJ)TCSI k10HJ.ii38.UN10HHlle flOTepH qaCIHUj 

r) B03MOXHO onpe,n;eneHHe Hwnyn~ca no npodery; 

~) H3UeHeHa npo~e,D;ypa OdpaOOIKH t - KBaHTOD, 

e) ).tOdaBJieH KOHTpOJih 38. OXO~HMOCThlO Hiep8.Ul10H:d;~ , · 

npo~eoca B 6Jioxe H).teHTH~Ka.~kUi V (I -qac:rv.~, 
x) B OJIOKe aqxpeKTHBHliOC MaCe C\!HTaJOTCa KOMChtHaL;. \0 

6 ti8.CTH~; 

3) R3MeHeHa Bl1,1l;aqa H8. neqaT:&, 'II 0 l103BOJISIGI y;;.;~;,. 'J:'Hih 

11 ycxopu:rh aHaJIH3 cod:tr.rli~ nocJie oc5cqe:ra Ha 3B~I. 

06pa60TKa COObtTldt no HOBOMy BapH8.HIY nporpruvr..:~. .;c:rpo-

eHa :raKW4 odpasoM, tiTO npe,n;BapH:renhHO ,D;OJIACHa du:r:o n~") ~ Je,n;e

Ha MapKHpOBKa C001iTHS1 1 T .e • onpe,n;eJieHU 'l'Hfi 006hl!l1ii, .·:[H1pO,I1;8. 

xax,noro 'l'peKa H ooodeHIIOCTh ero o:5pa6oTKH. 

§ I. MapKHpOBKa C00UTHR 

a) THn codmHR npe,n;oxaBJISieT codoi1 qeTJiP6X3HatJHue trJtG::c. o(yrJ -
I - KBasnnpoxoHaoe 

2 - ItBas;mei1TportHoe 

3 - st,n;epHoe* 

x~n nep~i[~ .... ,:"'o 
BsavrMo,n;e:;:-::;7, .Mr 

____ ...... _______________ '1 ............. --........------

li I\Ba3I-!,g.£.gTOHHOe - C06UTHe de3 BHl;HMOro p~3BaJia R,I:liC'. , uTCyTCT-
-- BYJOT npOTOHhl HcnapeHH.fl) 1 -qeTHOe ~, : ];,0 JIY'Iea 

Cyul~ 3apSI,D;OB paBHa 0. 
KBa~~~TEOHHOe - TO JB:e, tJIO ¥I paHhille, no l;IZCJ:O F.~'.~ It He \leT-

-= HOe H Cy.MMa sap~OB paBHa - I. 
~epHhl6 - OOTaRhHHe. 
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~ - qHCBO sapRXeHHHX TpeKOB B 3B63~e; 

){ - qHCJIO V 0 
-qaCTHU B OC dtiTHHj 

0 - t{HOJIO l{ -KB8.HTOB B C OdliTHH• 

HanpHUep, I2I2 - ~ByxJiyt~eBaa 3Ees.n;a, V"2.({; 
KBa3HOpOTOHHOe COdliTHe. 

THn COdHrHa BneqaTSBaeTC~ B K~ym KOMdHHaUHID 3~K

THBIIUX: MaCC H 003BOJiaet npOH3BO,ltHT:& OTaTHCTHtl6CKyD OdpadOTKY 

(uanpHUep, nocxpoeuue cnextpo:a Kaxoro-nHdo,KJiacca codHTHH), 

HCfiOJI:&3ya TOJI:&KO B~aqy dJIOKa 3~KTHBHHX MaCOJ 

d) TipHpo,lta Tpexa KO,ltmpyexoa CJIS.ltYDmHM odpasoM: 
± -+ T rr -uesou - I, npOTOH - 2, ~ - 3, rr -Ne30H HJIH npOXOH - 4, 

rr -Me30H-OCTaHOBKa- 5,·rrpoTOH- OoTaHOBKa- 6. 

:a) Ecnu qoono, odosaaqwontee npHpo.n;y :rpeKa, nm.Ietteuo 

45 paapSI)I;OM, TO KHHeMaxuqecxHe napa.:Metpll ,ltaHHoro xpe~\.a onpe

.n;enaoxca nyxeM MHHHMHaauHH ua nneuxe. 

§ 2. OdpadoTKa xpexoa, uanpaaxeHHiiX: no,n; MaJINM 

------------------~----;---------------
yrnoY K daae ------

,UJUI TpeKOB HJIH KYCKOB Tpexa C MaJihiM a3H.MyTaJI:&Hbf:,f yrJIOK 

'f ¥ H8. y.n;aeTOSI BOCOTaHOBHT:& npoctpaHOTB6HHLlG KOOp,n;:w~~-.'..':i:li C 

Heodxo.D;HKOA :roqaoot:&JO**. HanpHMep, npH I 'fl < 20° :ro·q:i,;ocT:& no 

xpaitueH uepe :a 3 paaa xyxe ~onycxm.~oK/2/ • 

....., -a 

JEo 00:& X, OT KOTOpOK OTCqHTJ:maeTCH yrOJI V' HanpaBJieHa)B,ll;OJIL JIHHHH, 
ooe.n;HHBI~eK ueuxpu od$exTHBOB (BAOJI:& daau ~eMXH • . : 

Jrlf RaK noKaSsaaex onll.r, :a sam eM onyqae ""'2ac s.pexo:a HMe.Dt 
uanwt a:nwy:ran:&BWl yron• 
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KpO!Ia Taro, B03H.HK8l)T Tpy;tHOCTH 0 BOCCTaHOBJieHl'teM OpOCT

pa.HOTBaHHHX KOOp,ltHHaT ,ltJISI Tpexo;3 0 MMOH npoeKI:(Hel, Hanpoep, 

OOTaHaBJIHBal)ll\.HXCSI B Ka.Mepe ii11H l.f,ItYJ.ijmc DO)t aoJI:&mPW: rJiy6mtHu:M 

yrJIOM il K ropH30HTaJI:&HOit nJIOt:KOCTH~ 

lnSI Toro, qT06H OdpadOT6T:b OO,ltOdHSS TpeXH Ma BKJIIDqHJIH 

B nporp&Wy 0-99 CTrut,ItapTuym nporpaJ.IUY onpe.tteneHHSI Kmreuaxm

qeoKHX napa.MexpoB Tpexa no npoeJtitHSIM ua nneuxe de3 BoccTaaoB

neuua npocxpaucTBeuuLCC xo~p,ltHHa~: •. 

B 3TOH nporpaMKe MeTO,ItOM HtUWeH:bWHX KB~aTOB onpe,lteJISI• 

. JlTOSI napaueTpLI k.' 'f? ltj .l TUKOit BHHTOBOit JIHHHH, npoeKitHH 

xoTopoH ua nnocxocT:& nneuKH uawryqmKM odpaaou oorJiacyroTcs c 

H3uepeuuHMH xoop.n;HHaTaMH npoex~tH xpexa. 

JVISI 3TOro 0 DOMOlll:bl> CTaH,lt6JITHOH nporpaliMht ,ltJIR pemeHHJi 

311Utaq M6TO,Jt0ll HaHMeH:&WHX KBaJJ;pa:i'OB/4/ DO napau:eTpaM R, 'f, 71 
MHHHlm3HpyeT CSI fPYHKitHOHaJI (.a - I) : 

"" 2 "" 2 .M =-~ ~' +-~ e,., 
1.•1 ',., 

, r,1te (2-I) 

(2-2) 

( xT.uT ) ·OT H3MepeHHUX ToqeK Tpexa, ,ltO T60peTHqeCKHX KpHBhtX -~ 

(~OpMyJia 2-3), SIBJISIDll\HXCJi npoeKD;HRUH BHHTOBOH JIHHHH (2-4~· .. Ha 

nJieHKY~ 

nn,nn - qzono xoqex, H3MepeHHLX ua neBOK H npaBOM cHKMKax. 

r .Xc:-Bn,n 
Xn,nt. = ., k \L L tJ. • 

&.;. • f"'" n"'" + ~,.,n · T"." 
(2 - 3) 
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" -:: j_ s i,.., ( k Sc. + cp> - _kl s,· n if + X 1 
"~ k 
y._ =- f cos (ks,.,.. <fl + f cos'f .,.. Yt (2-4) 

l i. = Sc. . tv~ + Zo~ 

B <iJOPMYJie (2-8) k t H Rt 'fl paBH!It: 

k 't = k ( J + o( i • '
2 + «2 ,.. 'f ) 

k,'l'i = k 1 (I .,.. .P~" r-2 + Y~ · r-lf J 

r = ~xz .f. yz 
(2-5) 

napaueTpH OfiTHtl8CKOit CHCTelW xaue~t:II/• 

IIOCKOJI:&Ry B tPYHltUHOHaJI (2-I) k, 'f, '7 A BXO,Ii;Ji~· .leJIHH81• 

HHU Odpaaoll, TO ;I.11SI HaxOX;I.9HHSi MHHID.Iyua M yc:rpa.HBO.~. ;fl HT8• 

pattHOHHHI npo~ecc, ~JISi ROTOpOI'O He06XO.ItHW HaqaJI:&Hbie ::.Hati8HHR 

/:l. o, 'f 0) iy A. 0 • 

(2-6): 

MH onpe~eJiaeM k. 0
Y f 0

' ty ~ C7 

) k o 
a Hat~an:&uoe npudnHEeHHe 

I kQ:::: ---m. r-1\ + f"n 
.2. 

cne.ttym~HM odpasou: 

IIH BINHOJIII8U no cpOpMyJie 

I •) 6) 
\ ( .. -

n1. •I8 • cpe~HI K03~~H8HT yuea:&meHHSi OT KaM8pH K OJI8HK8e 

f"1.,fn • p~HyCht OKpj'ZHOOTett, npO:ICO.]tR~HX qepea nepByjo, Cp8.D;• 

u~n H ~touet~uym rot~KH npoe~t~KH Tpe&~ Ha neaoa x npaBon nneHxax, 

coo:rBerc:rBeHHO~ OHH BK'tiHCJiaDTca no WOPMfJiaK (2-7): 
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F 
v~=-2ll 

I?::: C·('f~<-Ycp)-ZJ·('/f-'/~e) 

f: :: Z) ( X I"" X" 1~:) - C · (~1<. -xc.F·) 

C = (x,l + y/ J -ex,/ + !ft<:l..) 

2): (~1/-t- y,,_2) - (Xc~ + y/p) 

(2-7) 

f1H,Il;9KCH I, Cp , K - OTHOCSiTCSl K nepBOit cpe;4l:I9it 11 KOHellHOI 

TOqKa.M Tpexa.. 

no (popMyJiaJi (2-8): 

C2-a) 

B) B cJiyqae aneRTpOHHUX (no3MTpouusx) xpexoB,nponcme.Jt-

mmc B pe3yJI:&TaTe KOHBepcnn ~ ··KBaHTa, B xaqecTBe 'f • 11 '!fA.,. 

6epeTca uanpaBneuHe nonexa ?f -·KBauTa, Bli'IHCJiaeMoe no .ItBYll 

TOqKal( no <}lopMyJiaM ( 2-9 ): 

• o m 
; SLn 'f :: J ,_,i 
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Hli,IteKC I, ~ OTHOCSiTCSi I( TOtllte B3aHKO,IteACTBHSi (I) H K 

TOqKe KOHB9pCHH r -KBaHTa ( r )~ 

r); Kpo:Me Toro, He06XO,ltHMO na.,ttaT:D mar A so, 0 KOTOpW 

6Yll.Yl BWIHCJIST:&ca: Xi , Y&., l;. n oooxBexcxBeHHO K,T, 'IT 
B ti>OPKYJIWC (2-3) H (2-4) Si. = S;.-1 + 4$ 

0 
':. 

!JS" = Zrp = !3_ arcsin 
20 to 

(2-IO) 

.It) )VIa xoro, tlT061i xpeK 6WI o6pa6oxau no ,lta.Hnc:y 6JIOKy, j 

OH )tOJIJJCeH 6w:& nouet~eH npH3Ha.KO:M B muqx>p:Ma.J:U40HHUle nepcpoxap- q 

xax ( 45 paspa:;J;). Bpe!Ul o6pa6oTKH O)tHoro xpexa xaKHM cnoco-

6ou B 3-4 pasa npeBhiiiiaex oCSuqHWi cnoco6 H coc:raBJiaeT 30-60 oex 

e) TioJiyqeHHHH ;w:nyJILC KOppeK~:Hpye:roa Ha HOHH38.UV10lUlH8 

H pa..ztHaUHOHHI:le noxeprrl CoM. § 3), a K omH6Ka.M B P, 'f u 1 

.D;OdaBJidTCSI 0UlH6IW H3-3a MHOrOKpa~:soro paooeaHH8 H TOpM03• 

aoro HaJiyqeuHa no,ItodHo III. 

§ s• Onpe,IteJieHHe P, 'P ,.l. TpexoB H3 <J>yHitD;Houa.n:a 

----------------------------------------

.B nporpmwe 0-9 KOOp.ztHH8.TH 'rO'IeK IIpe;tiiOJiai'aJITtlO:& :f)a.BHO• 

Be OHHMH H p, 'f , ~ TpeKa. HalCO)tlUIIO:D IIPH aniipOKOMMaD;HH 

KOp.ztHH8.T BHHTOBOA JIHHHeA. 
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kf3-3a 3TOrO OWH6KH B 'f H ).. OCOC,eHHO )J.1Ul :MaJI03HeprMqHUX 

TpeKOB 1 )J;OQTHraJIH 60JI:blu0H BeJ1HtUIHLI. (HanpH:Mep, )l;JISI 31IeKTpOHOB 

c HMnyn:ncoM -30 M3B/c npH H3Mepeunl!: ua )J.JIHHe - IO eM t3'f"'I3°). 

3a ct~eT onpe.n;eneaHst 'f H A H3 4>YEK~n~uana c MaTp:auei1 :r.moro-

KpaTuoro paccestHHSJ: )J.11SJ: KOOp,ll;HHaT / 6/ y)J.aeTCSJ: y-M€Hl>IIH1T:b OWH6-

KH B 'f H ,l (B 6JiaronpHSITHUX OJJ:ytlaSIX B 2-2,5 pasa) • 

B nporpaw.t:e 0-99 p H '(' c~npe)J.€JISiDTCSI npH MMHH.Ml13a-

I\HH cpyHKI\HOHaJia: 

1-2 = p (X~ -a Y ~ 2 -c) J';~ {l!,;y') (x',-a Y~- c) 
I h,trt"'t (3-I) 

r.n;e 

N -t~HCJIO H3:Mepeuuux Toqex ua Tpei<:e. , , ( 

Koop)(HHaTLt Xi 
1 
'I i J li. CBSI38.1Ut c oOLttlHID.I:H Koop.n;:limaTa: ..• ~ Tpe-

Ka/I/ X i 1 '1,, l.i. <lJOpMyJiru.m: 

X''-.: (X'-- Xc.p)· eos tf + (y._- Y cp)· .sin 'f 

Y c.' ::-(X;_ -X cp) ·sin'(' + ('f i. - Y cp :1 ·cos <f 
' l;.. = z~ 

.5i.n cp:: Xt ... XN . 
· e,N ' 

a H 0 - K03~~HeHTH napa60JIH X ':: a Y '2 
-4- c , 

annpOKCKMHpyiDmeH npOeKI\HD Tpexa Ha 0110CKOCTH X' OY I. 

(3-2) 

S -!M (X',Y') •BeCOBM UaTpH~a KOOp)J.il:HaT, o6pa:raaa: K MaTpkU~e 

(3-3) 

J n tt1 .. lm.TpMf\e OWH60K' H3UepeHHSI KC Op)(HHaT 0 ,ItHarOHaJI:bHLtMH 

qJieHa.MH 6 mm {X> Y) •0.3 lW~ 
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"=m 

Fnm - ua:rpH:o;a MHOroxpa:rHoro pacceaa:u:a 

N 3 . 
h ~ f • [ !/_ ~ f ·{ J + .5 -1:-/f,n + fl<,·tn + 

nm 2 .2 3 L.. 1<-.J, I< . .z t 
4J k:::2 1<-t., K 

!J 

+ " 

. N 

t ~·: . t "•"') + L ff<-1,1< • tl<,n · t l<,m ] • 
1<-.l,l< k-=2 . . ,' 

po 

tK-t,·~-< = [ (X'~<-t-X~) 2 + (Y~.1 -Y~()2 + (Z~.1 - Z~) 2 ] 
1
1.2 

paCCTOSiHHe uex.n;y TO\IKaMH K-1 Ll k . 

Xb -pa..ztHaD;HOHHasi )J;JIHHa ( c..u J 

M -Ma.cca t~acTHD;li ( M ~B) 

Hat~aJI:bHOe npH6Jio:euHe H:tmyJl:bCa P0 onpe.n;eJiaexcs no 

1-lep - MarHHTHoe noJie B cepe.n;HHe ~:peKa, 

(3-4) 

(3-6) 

KoaqxpH:o;HeHTli ct I,« 2, o( 3, c( 4, <( 5 . onpe.n;eJIHIOTca 

ueTO)l;OM HaHKeH:billHX KBa.,ItpaTOB npMl annpORCHMaD;HH KpHBOW (3-7) 
paBHOBeCHHK KOOp)l;HHaT :rpexa 

1 X I= «. + «2. y I + 0{ .3 • y' 2 

[ l': o<,+oi5 ·Y' 
(3-7) 
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a..,c ~~. 

ID.myJI:OC TpeKa BDNHCJISieTCSI no <POpMyJie 

P(o = 300 R· Hc:p " 
cos,( 

lanee HMnyJI:OC KOppeKTHpyeTCSI Ha HOHH3anHOHHHe TIOTepH C 

noMOJ.q:OI> Ta6JIH~li npoc>er - :w.myn:oc P-= f (2} &.~ R = lf ( P) 

\3-9) 

z. .. )tJI:RHa Tpexa 

HMfiyJl:OCli GJleKTpOHOBt KpOMe TOro, KOppeKTHpyroTCSI F.a p~Ha

~HOHHlie noTepn no ~pMyJie (3-IO)/I/: 

Pe:: plz) · ( J + Ce ·Z.) (5-IO) 

KOHOTaH:ta 

H3MepeHHJl npOH3BO)tSITCSI Ha 'iaCTH Tpexa, Ha KOTOpOt.i YM8H:OIIIeHHe 

i 

I 

HWiyJI:ooa aaexxpoHa He npeBI:.~maeT 30%. i · 
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B 3TOM 61IOKe/7/ BBe,IteH KOH~~pOJil» 3a HTepaUHOHH:bru npouec-

COM npH MHHHMH3aUHH t~ 
F -.1-JI r~ 

ECJU.l » r- , TO 1 m"+m"H 
trr Vt ...,__ ---

2 
r,Ite V - HOKep HTepanHH , 
F=2:. lfl -cyuua ypaaueHm~ t)BH3H (saxouoB coxpaHeHHH) 

c.'= I 

-BeKTOp H3MepeHHHX 
Be JI JlttfHH 

Ii1lai'O,Itapg 3TO:My yueHl»mMaCl» ,ItOJIH C06HTHit C V 0 - "ttaCTH

Ualmt B rtoTopwc HTepauHOHHIDi npt)JJ;eco npH wunnmsauH:t.I ¢YHKD;HO-

B8Jle f. .z ae cxo,n;HJIClt. 

§ 5. ITpoue.n;ypa orJpaoo~tKH (( -KBaHTOB ____________________ , ________ _ 
i • I , 

I 
I 
! ; 

BBe.ztenue npH3HaKoB TpeKOB :J03BOJIHJIO o6pa6aTtmaTI> 2f -KBaHT, ~ 

ue KaK yo -qacTHul71, a 6oJiae npooTw onocoooJ/'81" 
YrJIOBl:le xapaRxepncTHRH '( -RBa.HTa BUttHOJiruoxca xa.K B3Bemeu-

Hllle B61IH'IHHH tpex H3MepeHHI:iX ne:peKeHHLOC: 

r.tte 

\N,. = j_ ~ Bee, 
&. ,(2 

no ~BYM Toqxaw ( 

. , 

6t. - omH6Ka H3l.lepeuma; 

i = 0 -ue~Tpa&IJ:dt xpeK; 'fo , ). o 

po~eHHH H KOHBepcmH)/77• 

. 
' 

. 
~ 
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HH~eKCH •I - aJieKTpOH 

2 - Ii03HTpOH 
2. 

n _ &; Pc. · c01> ~'- • 
ro¥ - , 

CO$ ). 0 ~ 

ITpHHa,D;JiexaocT:& (f -Kna.HTa 3Bea~e onpe,IteJiaexca 

KpHTepHe:w: 

J 'fo - 'f¥ / ~ .5 6 ( 'fo- 'f;-) 

f ~o -A¥ I ~ 3 6 (}..- .t~) 7 l.9e 

z 21 '12 6 (~o-~C)'}=: [ {ll'(Jo) +(•'1'{J~) 
' f/ 

~ (~o-~if) ~ [ {~).o )l. -1 { l~ ilc)-)c!] 2. 

'(Jo, ito - yrJIH He:tixpaJI:bHOro xpeJca. 

2. 2 

<f~ = r 'ft. W«p.: /z= W'tp· ; 
~=' '~' ~ 

- HanpaBJieHMte 3JieKTpOHHO• 
fi0314TpOHHOi1: napbi 

2. 2 

..t¥=Z~c:·WA.: ~~~.: » 
itl ,:, 

§ 6. f>JIOK aqipeK~:HBHliOC Mace - -
HoBHli 6JIOK aqxfleKTHBHLlX Mace ,Itaex B03MOXHOCTb BL~~~1cJiaT» 

aqxpeKTHBHHe MaCCH J1106b1X KOM6HHi~H~ OT 2-X ,11;0 6 'iaCTMU 

( p, rr±' A·., Ko ,(f ) ,I(JIJl KB.'lt~oro C06LITHSI ( :Ma.KCHMaJI:&HOe 

qucno qacTHD; • I5). 

IlpH 3TO:M Ha KaJIC,I(ytO KOM6HHaD;mo ne-qaTaeTCSI 34 BeJ.n:ttmt:s. 

k'I3 HHX I-I3 H 34 SIBJISIIDTCSI aaro;~OBKaMH KOM6I4HaD;HH H C06UTHSI. 

KOM6HHanHJl HMeeT HOMep cneKTpa, B KOTOpOA OHa 6y,I(eT BKJIIOqeHa 

B COOTBeTCTBHH C uapKHpOBKO:ti qa.CTHD; 

(34 CTpOKS.) 

~----'---··----- ------·----
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/\0 
- 7 p r, -c:. 

Ko 
- 8 n+ ... s 

~· - 9 n-•. 4 

Tor~a rr+n- - 34; ¥~ -99; 5a~ ... 999; A2"/-?99 VI T.,n;. 

3TH BeJIHqJmS Bl:l).taHH ;ItJISi Toro, q:ro6Lt .MOJICHO 6WIO pa6oTaT:D C 

XO:U:Chmal{ae~ H63aBHCm&:O OT pHCYH~:a H OCTa.JI:DHOit Bbi,Il;a'tleM Ha 

C06STHee 

B 4-5 HWCO~HTCSI HBtPCJpMaJ::Uif.~ 0 npHpo~e 3ap.aeHHLIX TpeKOB, 

BBe~eHHOit B 3BM B BH.,Ite YIII\. Ha l:a.iiC~blli TpeK OTBe~eHO O,ll;HO 

B 6 cTpoqxe netiaTaeTcsr mlqlOpuanHSI o pe3yJI:oT8.Tax ~eHTHt}lH 

Kal{aH V 0 

- .'laCTHU B C06b1THH1 COrJiaCHO CJie~yiOl!lei1: MapKHpOBKe: 

K0 -I, It 0-2, neT J -3 -no tiHCJIY :axepa.nHii' ' 
:a~ eaT.\_ -4 -no t 2 

60Ta.HHWX 0 - KBaHTOB 3Be3~e: 

I - CMOTpHT HO 'f t1 ~ • 

2 - He C.MOTpltT no tf · 
3 - He cuoTpwx no J.. 

4 ... He CMOTp:HT no 'f t.l }... 

;uanee neqararoTCSI neJIHtiHHLt nuecTe c om:a6Ka.MH: M ~ _M, l'n ?I> 
P, '(J 1 A , '0 Brr ( Ou - yro11 Mex~y m.myJILCOY KO:M61marun:: :.: nepBJtrq-

HLW HWIYJI:DCO:M); Coj 6rt"" ( etr" - TO :m:e B CHCTel.Ie UeHTpa 

uacc Jr• N ) 7 P~ W -Bee xo:u:6HHW4HH, 1i cnexxpa • 

. ,.·. 

I 
I 
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§ 7 o :BlmO,IJ; Ha neqaT:& xapaKTepHCTHK C06LtTHr 

a) ITetJaT:& saroJIOBKa co6trrm::z. - ---------------------
I~ i nJieHKH » Xa;l;pa 

0 

0 

2. 0 » ::OHLt 

s. ,IJ;aTa o6cqeTa 

r• Tml C06HTHJI 

2 • 

• npupo,D;a xaz.n;oro o6pa6ax~maeuoro xpexa 
• 
• 

I6. 

-------------------------
I • N nn :> N Kqppq , N JDHI#t 

2. npRsHru( Tpexa 

3. l1? xpexa 

4. p 

5. A P 

6. bRIR 

7. e 
B. m 

9. n 

ro. Xt 
II. '/. 1 

r2. z2 
I3. Nrp 

} HMilyJI:&C H OWH6Xa 

HMnyn:&ca 

HaDpaBJIJID~He XOCHHYCLt 

KOOp,D;HHaTH nepBOU TOqKH 
Tpexa 

________________________________ , __________________ __ 

lf IlpH3HaKH 6pa.KOBKH C06LtTHJI H Tpe:ttOB He H3l4:eHWUIC:& (cu.IJ.I). 



I4, X~< 
I5. y~ 
I6. ZK 
!7. «f. f 
IS. A'f• 
I9. ~ 0 } 

20. A).• 

2I. R 
22~ ;z 
2.3. Zt. 
24.!!% p 

I. 0 
2. p ) s. e.P 
4, 'fo ~ 
5. fll( 
6. A., 

7, A).' 

a. 'f·- 'f"t 

9, lHf.·'f~) 

IO, ).o .. ~,.. 

II. !Jo. ... 1-.¥) 

I2. t:Z'lf 
I.3. \V 
I4, V 
I5. :Z poi 

·I5-

ROOp,ItHHa:J:H nOOJie.;14Hel :i:O'tKH :i:peiCa 

a3HMyTaJI:&HHt! yr011. 

r ny6mtHidt yron 

-p~HYC KpHBH3HH 

-.ztnHna Tpexa 

-,It11.HHa npoeK~HH TpeKa Ha n11.0CKOC:I::& 

-OTHOOHTeJI:&Haii OiiiH6Rn HMIIyJI:&Oae 

- HWIYJI:&c, a.3HMyTaJI:&IIHft u rJiydHBHd 
yrnu c omudKaKH 

.. npone:rHaa .;14JIHHa 't - .l~:aa.s:~:a 

- aeo " 
• aep08THOCT:& KOHB8pCBH n 

n 

XOY 



16, eoS err 
I7o ACOS err 

pf4r I8, 

19 AP .. . ' 

20o ,o.s e ~ 

21. d cos e* 
22. e+- l 
23. A8+- J 
24 • oP/p % 
25 ~ ~ 8+-/a.,._ 

I, T£-m C066fL'lUI 

-I6-

yrliOBUe H HMIIJJI:&CHhte xapaKTepi1CT:£fi\H 

lf -KBaHTa B Jia6opaTOpHO:M OHCT8Me H 
cHcxeue n;eHTpa. uacc 7T-N 

yroJI pa3Jie:ca :~JiexxpoHa H 

l103HXpOHa . . 
OXHOCHTeJI:&Haa OmH6Ka HMnyJI:&ca 

2. npH3H8.K npHHa;I;JieJICHOCTH )/ -ltBaHTa K 3Bes.n;e, 

r) I31:.I).I;aqa Ha nc.:!aT:o .n;;rn 
................. ~- l --

I. ~ nJieHKH, ~ K~pa, i 30HU 

2. 
. 
l - ~peK 

1 
I 3. i•l -xpe.K 

4 • .n;aTa o6cqexa 

n -
I. M p.-1. - uacca no.n;6Hpaeuoit r11noxe3u 

A- runepoaa HJIH I\0 
- MeaoHa 

2. p 

3arOJIOBOK 

V0
•liaCTHD;ht 

3. ~p 

4. lf 
5. fj 'f 

HMnyJI:bC 1 a3H:MyTaJI:&Hbiit H rny6HHHWI yroJI 

C OmH6Ka.MH V 
0

- l.laOJ!HD;lll :B OHCXeMe J 

KOOp~HHaX KaMepbl, 

6. ;l. 

7. ~1 
8. ~ (J 



9. A cos B 
IOt p,. 
II. A p 'lf-

I2~ cos e * 
I.3; A co.S e. 
Ill-. 

I5. 

I6. 

a( 1 P"" 
~OS (3+ 

I7 t .Z po~ 
v IS. 

. I9. W l 

• 
• 
• 

9. fz.g 

-I7-

yrHOBH9 H KMDYJI~CHH9 xapaxTepHCTMKH 

\1°- qaoTH~H B na6opaTOpHOR CHCT9K9 

H cHcreue ~eurpa waco n .. N 

xapaKTepHCTHKH V 0 .qacTH~Ill, non93HH9 

.n;JISI ora:rHqeci(Oro pas~eneuHa Mex.n;y 1\. 0 
v K 0 

BeCOBHe xapaKTepHCTHKH - nOT9H~MaHiH8S 

.n;nHHa, nepoarHoori H Bee • 

m • 

IO. ~Hcno HTepa~~ 

II. M ~ } aqxpeKTHBHaa Maoca rpexoB, 

I2. AM, o6pasym~mc V ~ 
• 

I.3. 8v 
I4. Aev· 
I5. t • 
I6. At() 

I7. e+- J 
I8. A 6•-

I9. ZA& 

xapaKTe pHCT HI~H, npMH.a.)tJielltantHe 
V0 -qaorz~bi K sBes,Ite: 

8v -yroJI uex,IJ;y CYMM·9.PHW rumyJI~COM ~; lianpUJI8• 
HHeu none:rd v• 

~ - yT011 Hel\OMilJI-H.a.pHOC~H 

- yron paanexa + H - rpexoB 
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~aqa IT npOH3BO~HTCS TORDKO B CRyqae ~eHTH¢MKaqHH 

V0

- qaoTH~ ( t 2< I3). 

r) • Bl:lJ];aqa Ha neqe.T:& KOM6HHaD;HH 3({1cPeKTHBHO~ 

MaC OJ.[ --
I. 1~ nn., . ~ 30E.Ll 

2. THII C06LITHSI 

3. qHCHO qacTH~ B KOM6HH~HH 

4. } reo.M.~:ii<}lopMan;H.a: o npYApo,D;e 

5. sapsmeHHllOC t.IaCTH~ 

6. HHcpapMaD;HSl 0 V0 
- qacTH~ax B C06blTHH 

7 • " 0 ~ - KBaHTWC " 
11 

8. 

9. 

ro; 
II. HO.Mepa H npHpO,lta qacTHn; B KOM6HHan;HH. 

I2; 
I3. 
14. M 
I5. AM 
16~ P "'\ 
17 • 6 p IUmeeT .xapa.KTepHCTHKH KOM6HHaiJ;HH 

18. ~ B CHCTeMe xauepLI~ 

I9. o 'f 
20. }.. 

21. A" 

l ' 



22~ M a 

23• en M 
24. Ae, M 

-I9-

25• _a } 
yrox pa3ne~a 2-x qao~H~ 

26~· A6 

27. coserr l 
28~ 4CoP6rJ i 
29~ p"' 

~ -yron ue~~Y HanpaEneHHeM Hunyn~ca KOM6HH~HH 
H nepBH'qH:DIM ~peiCCtK B na6. CHOte:Me • 

. 30. A p*' 
14 

3I. CO$ 8rr 
- xapa~T9pHC~HK~ KO:M6HHa~HH B o.~.H. n-IV 

* 32• ~cos e, . 
33. w 
34. 

§ 8~ TexHH'tleoxoe onHcrunxe r:porpa.MMH 0-99 

--------·--------------·----------
a) Pa.cnpe,ll;eneBHe ne.MJtTH LiarHk::XnblX 6apa6aao:a . ::s) 
--- A - - - ···--

l~ aqeex MB Co.zte psa.Ii x.1 e: 
o cf c 1.1 u m /:JI I aE'I'f OH 

r• 4 - i OS99HQ"'UB&8:fRe41 30HH Kal'HH:I:HO;. ;~31itH. 

2; 6-24 - tHn C06HTH8 H npH3HaKH tpeiCOB (~l111\) 

3~ 30-45 - xapa.x:repHCtHXM£ I-ro tpeiCa 

4. IOO·I246 - H3uepesm.a 

5. I30I-I3IO - M 1t:ptp- i 

6~ I3I3-I340 - M 1 cpt:p -2 

7. I345-2I65 - M 'll'~ ·J 

a. 2200-3330 - CIT-I60 

9. 3400-35I2 - cn-II6 

IO~ 35I4-'t653 - Cri-56 

II. 5400-5770 - ft-1:?( 
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I2. 6I25-6I74 · - KOHCTa.HTU jt. 1: (V"~) 

I3. 6200-7750 

2. 200I-2I4I 

3; 2203-2303 

4o 2500-3400 

5o 350I-364I 

6. 370I-435I 

7~ 6042-665I 

8. 6700-725I 

9. 7300-7600 

I. II6-632 

2. 75I-II64 
3. I3-50-I624 

4. I630-2I77 

5. 3000-3267 

6. 3300-5077 

7. 5I00-5444 

a. 5770-60IO 

9~ 6025-6355 

I0~6400-7I23 

- fcl: vo 
ME-I 

- CIT-55 

- DO,IJ;rOTOBKU. K 

- KOOp,ll;HIIaTbi TOtieK 
TpeKOB,OOC~~TbiBaeMHX 

no CII-56. 

fit (vr> 
- pe3yJI:hT8.Tli reoMeTpHH 

- CII-60 

- CII-57 
- M :J tptp - ~, 

-CIT-50 
_print ji-1: Vo 

MB- 2 

- CII-5I 

- CIT-54 

- YIT-2 
- ynp·. fi. t (V'l{) 

- KOiiCTa.HT.~ reoMeTpHH 

- YII-I 

- YII-3 

- OJIOK OOHOBJieHHSI reoMeTpHH 

- CIT-I65 

- CII-6I 

r 
I 



-2I-

CtaHAapxaae nporpaMMH ox CIT-0050 AO CIT-0165 BNTIORHHDt 

cne~yD~He ~yHKUHH: 

CIT-0050 - ITpoBepaex xaqecTBO H3MepeHHH penepHux KpecTOB H 

HaXO,lJ;HT ll03cixi>HUHeH~~H npeo6pa30BaHHH OT rrr - K 

j- CHCTeMe. 

CII-0051 - Oc~ecTBJiaex npeo6Jla30Ba.IUie KOOp~HHaT xperwB m--1 
H ynpaBJIHeT .BOCCTCLHOBJieHHeM npoctpa.HCTBeHIUlX 

KOOp,ItHHaTe 

CIT-0054 - B~onaaex saqepKHBlmHe aeBepHUK H3MepeHHli no 

npH3HaKaM saqepZHBJZ~HHH. 

CIT-0055 - Ba6HpaeT KOHCTaHTU reoMetpHH H3 Ta6JIHUH KOHCTa.HTe 

CII-0056 - Onpe.n;eJiaex KIDieMaT:v.:qecr~He napww~expu xpexon MHHH

lnmauHe%1 'i>YHKUHOHaJJ:a aa nne axe~ 

CIT-0057 - ITpoBepnex KaqecTBO H3MepeuHa xpeKa Ha nJiein{e 

nyxeu no~rOHKH KPHEO~ 4-ro nop~a. 

CIT-0060 - ITpoBepKa npo6HBKH Ba qexaocxh. 

CIT-0061 - BocctaHaBJIHBaex xoop~HHaTu xpexoB B npocxpanctBe~ 

CIT-0116 - HSXO~HT napaMeTpH napa60JIH .n;na CIT-160 

Cll-0160 - aaxo.n;nx KHHeuaxuqecxHe napauexpa xpeKa nyTeM 

annpOKCHMauHH napa60JIOI C MaTpmnel MHOrOKpaTHOrO 

pacceanHa; 

CTI-0165 - BH6pacH.BaeT llJIOXO BOCCTaHOBJieHHHe KOOp,11;lUiaTU B 

npocxpa.HcTBe; 

' 
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6) • Pa6oTa 6JIOKa BWUICJieHI1Jl 3qxpeKTI1BHLIX Mace ( M ;KfXp) 

---------------------------------------------------
DJIOK 3qJqJeKTI1BHUX Mace p9.CIIOJiaraeTCJI B onepaTHBHOM 3aiiO

MHHaD~eM ycxpottcxne (M03Y) 3BM B aqenxax 1450-3067. OH coc

TOHT H3 Tpex qacTeH: 6JIOKa IIO~rOTOBKH1 apH~eTHqecKoro 6JIOKa 

H JIOrHKH o6cqeTa KOM6HHaUH~. 

3a..ztaqe:lt 6JIOKa IIO)U'OTOB.~H JIBJiaeTCSI nepeCWIKa TpCICOB 

3Be3,n;U, ~eHTMqMJ.tHpOBa~HLIX v.Q -qaCTMU 11 0 -I\BaHTOB Ha 

pa6oqee MeCTO ( 301-660 SI'tietiKa: ) t IIpHBe~eHMe l1X K Bl1)l;y 

M 2
7 P7 <(', J.., a P~ ll'f 2

, A).. 
2

, ,vV H Hacrpo~xe nporpru.whl 

Ha HX CYMMaPHOe KOJIMqeCTBO. 

B apH~exHqecxou 6Jioxe npoM3BO,ItJITCSI nuqMcJieHMR 3~ex

TMBHO~ MaCCH, m.myJI:&Ca, yrJIOll M ,n;pyrmc BeJII'lqlm ,ItJISI 2-X qaCTUJ.t, 

O,ItHa H3 KOTOpbiX l~iOJieT yxe JIB;IJIT:DCSI KOM6HHaJ.tl!Iekt ,n;pyrMX • 

BuqHcJieHMa npoH3BO~RTCJI no cpop:uyJia.M: (mi.n;excH I, 2, :J)T o603Ha

qaJOT COOTBeTCTBeHHO I, 2 - q(LCT:rlJ.tLI, l1X cyw.y H nepB~F.Juil 

II-Me3oH) 

P'l~ = R mt -4- P2 m2 

Pz 1 = P, n 1 + P2 n 2 

npoeKitMM cyuMapHoro m.myJI:&ca 

P~ Ha oc;I X 7 Y, z. 

2 z. p 2) ~~ 
P~ == ( Px ~ f' Py ~ + z~ ; 

2 2 2 
M 3 =-E3 -P3; 

t'3 
COS' If~=- · 

CO:$ )J ' 

8t2 =arc cos ({j·~ + m 1 ·m2. 1- nrn2 ) , 
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p ;L ~+ = 0 . co.S 6TT · P~ + 'l" E .1 } 

p; = p3 . sin e., 
p* =( p;_ 2 + P/~2) 1 ~ 

coS' B; := Pz" / plf ; 

npo.n;cn:onaa 11 nonepetmaa xo:r.moH~HTU 
cyY.Ma.pnoro l1MI1yJI:&ca B cHcTeMe nenTpa 
HHepr;HH n IV , r.n;e 

v__ f P~ 
0 -=:::::;:.- ~ 1. 51 :, n.:: ¥i~ ~ 1 . .f 31 ; A-:::-----=-o. 71t9 

V t-jl~ <. .J- .J- (Mu~.,. P,Z):t&. +Mp 

W=W,·~ - Bee KOM6:vma~:ru1 

~aqelt JIOrMKV! 06cqeTa x:01.l6k'!IIa~Hii .flBJI.fl8TC.fl COCTaBJI8HJII8 . . 
KOM611Har(Hli Bcex qacTun; no 2,324,5 l1 6. PaccMOTpHM pa6oxy 

6JioKa na npHMepe 8 qacnm;. IIJ'CT:& qacTHWI nepeuy:.wpoBaHbi 

I,2,3J •• ~~~8. 11':3 pa6oqero Mac:cl1Ba 301-660 aqeiiKH no perRCTPY 

a.n;peca (PA=O) BU6Hpaexca nepr.aJI qacTHn;a 11 3anacaeTCR B aqeif

xa.x I300-I320. no PA=30 Bbi6VIJ;.aeTC.fl 2-a qaoTHn;a JII KO:ivr6muxpy-

8TC.fl c I-~ (I2)~ 

IIoJiyqeHUM KOM6HHan;Ha 3ar:acaeTC.fl B gqei1xa.x I02C-IIOO H 

KOM6JIIHHpyeTOSI C 3-;1. TaKvi.M o6pa30M, flOJiyqaeTCSi flOCJIC;, :CJBaTeJI:&-
·,, 

HOCT:b KOMChmaUH~: 12, 12.3, I2:~L}, I23l~5, 123456, I\Or ~c.. '!HCJIO 

qaCTHI:( B KOMChlHai:(iUi )tOCTHraeT mecxu, TO 3anaceHHSI HG -~pOHCXO

)J;SITt a Ha'tlHHaexcSI nepe6op 6-~ qacTHI:(U - 123457, 123450. 

KaK TOJI:&KO BU6pana nocJie.n;naa qacT:tu~a (8-a), TO nporpe.:.:Ma nepe-: 

XO)J;HT K KOM6JIIHai:(JIIH qaCTHI:( flO l~-1234, JII3M8Hii8T 5-IO qac:-2¥U~y 

-12.346 11 o6pasyeT KOM6HHattmo 113 6-qacTHI:( - 123467 .. TiocJie coc

TaBJieHHa KO:M6HH8J4Hl1 npOHCXO)tli~: 06pa.uteHH8 K apH4JM8TlftWCIWMY 

. 6noxy, xoTopoMy Bu.n;aeTca nepBaH qacTHrta B nqe:lftKax: I000-1020 

H BTopa.a qaox.nna PA~ Bu.n;aqa Ha neqaT:& npomcxo.n;KT lf.JIF. 9-Tm 

KOY6HHan;mtt, ,Ha It8J:IC.D;YJ0 neqaTae~~ca 34 BeJIHll:mtLI~ 



-24-

B) HH4lOpMaD;l101IHHe nep<fJORapTll 

-------------------------· 

1\aJ!c,n;oe codUTHe CHad:ACaexca tradopoM nepcpoxapT, sai<aHllHBaD

lltHXCa npHsHaROM xoun;a, H co,n;epxau~mc no nopMRY - HOMep 30HH, 

THn COOUTHSit HHcpopMaD;HIO 0 3Be3,It€: 1 VC: tiaCTHrtax H ({ -1\BaHTWCe 

ECRH no RaKO~-RHOO npHtiHH0 Mil H€ MO~eM C,IteRaTD MapKHpOBRY 

COOUTHa, TO ORORHpOBKa o6cqe~a laKoro COOHTHH ,ItOCTHraeTCSi 

xeu, tiTO 3~aexca Tllm COOUTI.1Si a 4000. EcnH HOMep 30Hhl Ha nep

<PoKapTe He COBna,ItaeT C HOMe:l;i0M 30HH COOUT~Sl, CllHTz.maeMoro C 

MarH¥ITHOit neHTht1 TO npOHCXO,D;HT OCXaHOB no KOMaH,D;e 77 c. 

IlpH HalCaTrtH1 EHOllKH 11IlyCR" ynpaBReHHe nepe,n;aeTCH Ha 

odcqex APyroro coduTHa~ 

$~ . 
.... ) 

. ' 

' 

j 
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