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B npon;ecce axcnJiyaTan;vm nporpa.MMa: 755/!, 2/ ,D;JISI o6pa6oT

KM C06blTJd~, noJiy~eHHHX Ha ueTpOBO~ nponaHOBOtt Ka.Mepe Illi-20cYJ/ 

c mecTH06'beXTHBHOA cit9TeMolt ipoTorpacpHpOBaHHSI, 6IiJIO BblSIBJieHo 

PJU ee He.n;ocTaTKOB, oco6emro B qacrM, xaca.IOmettcSI BOCCTaHOBJie

HMSI npocTpaHCTBeHHHX xoop;umar. 

YcoBepmeHCTBOBaHMe H pasBHTMe nporpaJlMbl 755 npHBeJio 

K C03,ll;aHHD HOBO! nporpaMMii *), OnMCUBaeuoA B ,D;aHHOI pa6ore. cor.,,.,_, 
BapMaHT aTo~ nporpa.MMbl:, rrpHMeHSieMhlA ,D;JISI o6pa6oTxH; noJiy-

qeHHHX Ha ,D;Byx06'beKTHBHO:f.i cppeOHOBOt:t nysa:p:&KOBOit Xa.Mepe / 4/, 

OIIHCaH B pa6oTe /5/. 

IIporpa.MMa 0-IO npe,D;cTaBJISieT co6ot:t xoMnJieKCHYJl nporpa:u:

MY o6pa6oTXH O,D;Horo co6QTMJI, o6'be,D;HHSIDIItyiO 6Jioxm: reoueTpH- . 

~eCXHtt, M,IteHTHcpHKar(MM v• .. ~aCTHD; H ({- KBaHTOB, Bli~IWJie

HMe 3~KTHBHHX MaCCe 

§I. Odmee onHcaHme n.norpa.wm; 

a) reoMeTpmSI 

reoueTpMett HasuBaeTcSI ~acT:& nporpaMMU o6pa6oTxm co6u

THSI, KOTOpaSI Ha~HJiaeTCSI C BBO;J;a H3MepeHHO:f.i HHcpOpMaD;HH H KOH-

~) 3Ta nporpaMMa noJiy~HJia Ha3BaHMe 0-IO. laJiee Mbl 6y,11;eu 

x aen rax o6pamaT:&cSI. 
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qaerca ~uqHcnenHeM xapaxxepHCTHK xax~oro rpexa (HMnynLcoB, 

yrnoB, ~BHH H T.~.). 

0Ha COCTOHT H3 ~Byx OCHOBHHX qacTeB: 

I. BoccranonneuHe npocrpaHCTBeHBHX xoop~HHaT rpexon; 

IT. Haxox~eHHe KHHeKaTHqeCRHX napaueTpOB Tpexa (HMnyHb

COB H yrROB). ~Be~eM CHe~yomHe CHCTeMH KOOpXHHaT: 

,t' - CHCTe:ua- npOCTpaHCTB8H:tiM CliiCTeMa KOOp,D;HHaT, !IpHBH3aH

HaH K pa6oqeMy 06'DeMy KaMep.ti. B 3TOM CHCTeMe TQqKM nepeceqeHHH 

OIITHqeCKHX oceM 06'D8KTHBOB G HmtHeM IIOBepxHOCTLIO Bepxuero CTeK· 

Ra (IIBOCKOCTD i'~ • 0) ID4eiOT KOOp~HHaTH, !IpHBe,D;eHHHe B Ta6-

RHne I. 

Ta6nHna I. 
Koop,D;HHaTH ToqeK rrepecHqeHHH OIITHqeCKHX oceti 
06'D8KTHBOB C HmtHett IIOB8pXHOCTDD Bepxnero CTeMa 

i o6c1e«~ I 2 J 4 5 6 l 

Xs ...,.., l 50 450 50 450 50 450 ' 

'I# ,_.u.,q ! 200 200 5J:i 535 870 870 

3TH KOOp,II;liiHaTH 6URH IIOJJyqeHLI, HCXO,II;H H3 paCCTOHHHM 

:ue~.D:Y o6'DertTHBaMH B cxepeo~croannapare H npe,D;nonoxeuHa, qro 

ITROCKOCTH pas,D;eJia Cpe.n; napanJieJILHLI, a OIITHqeCKHe OCH BCeX 

06'1)8KTHBOB neprreH,IJ;HKYHHpHLI R HHM. 
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(CxeMa pacrroJioxteH¥Ia och,eKTMJOB B cTepeocpoToarrrrapaTe rroKa-

3RHa Ha ~Mc.2 pa6oTH III). 
0C:& Y. f J' - Cl1CTeMbi HarrpaBJieHa B~OJI:& IIYl!Xa, OC:& 

x, -rreprreH,D;HKYJIRpHa X Hei't, OC:D ~ - HarrpaBJieHa BHH3, Ta.K 

qTo Bee TOl!KH Ha Tpexax, H~:o~amHeca B pa6ol!eM o6~eMe KaMepH 

HMeiOT IIOJIOJICHTeJI:&HHe KOOp,D;HHCLTH. 

g l &.l - CTepeOCHCTeMa, npHB838.HHM K rrape O~eKTHBOB i. , 
If J OHa HBJIReTCR qaCTHW CJ[yqaeu $ - CHCTeMH, HallaJIO KOTO

poi't H8XO,ltHTCH B rJiaBHOkt TOtU:e CHI04Ka O,ltHOrO H3 06~eKT¥IBOB, a 

OC:& '<tt IIPOXO,D;HT l!epe3 rJiaBF.:He TOllKH i-~ 14 /t..·c.o 06~eKTHBOB. 

JlOIIYCTIDAhiMH B rrporpam:e HBJIRIOTCR CJie.n;YJ)mHe .$'i_ - CHCTe-

MH! 3 nonepel!HLOC - Sf: 
12

, S' i 
34

, S f56 c 6a3oi't B = 400 MM 

M qeTHpe rrpo~oJI:&HL1X S ~ 
13

, .s ~ 
35

, S t2., .s{46 c 6a3ovt 

B •335 MM. 

}i - CHCTeMa - CHCTeMa KOOp,D;HHaT Ha rrpe~MeTHOM CTeKJie 

• 
~ -ro 06~eKTHBa, HaqaJIQ KOTOpOVf H8XO,ltHTCR B rJiaBHOi't 

TOqKe CHm.ma, a OCH ~ 1 1J HarrpaBJieHH aHTHnapa.nJieJI:&

HO ocaM )(f, Yt . OHa orrpe,D;eneHa 3a.D;aHHeM Koop,nHHaT 

perrepHHX KpecToB, Haxo.namHXca Ha rrpe,nMeTHHX cTexnax 

06~eKTHBOBe 

(cM.Ta6JIHUY IT;. PacrroJio:aceHHe perrepHHX xpecTOB Ha rrpe,D;MeTHOM 

cTeKJie o6~eKTHBa rroKa3RHO Ha pHc.3 pa60Tbi III. 
3TH KOOp,D;HHaTH 6UJIH ITOJiyqeHH, NICXO,li;H H3 paCCTORHHi'l Me:ac.n;y 

penepHHMH KpeCTaMH, rrpHBe,D;eHHHMH B pa6oTe/I/, H B rrpeHe6pexte

H¥IH BeJIHqHHaMH KOOp,ltHHaT OllTHl!eCKHX ocei't OTHOCHTeJI:&HO penep-
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HbiX KpeCTOB 41X , A¥ , TIOCl~OJI:bKy OHVI HaxO,li;SITCSl B npe,IJ;eJiax 

OWVI601C H3:MepeHHll: Ha IIOJiyaBTOUaTe (cM.Ta6Jimny 2 pa6./If). 

Ta6JIVIna IT 

Koop,n;HHaThl perrepHhiX KpeCTOB rrpe,li;MeTHb!X CTeKOJI 
0(5'J)eKTVIBOB B j -CUCTeMax (MMJ 

J 06'DeKT .. I 2 4 
J KpecTa 

)C. I 0 0 0 0 
I 1( 0 0 0 0 

Xt 60 -60 60 -60 
2 Yl 0 0 0 0 

X-f 0 0 0 0 
3 

5 

0 

0 

60 
0 

0 

Y! 35 35 35 35 -35 

6 

0 

0 

-60 
0 

0 

-35 

~ - CHOTeMa - CVICTeMa KOOp,li;HHaT H3MepHTeJibHOrO npH6opa. 

ECJIVI H3MepeHVISI IlpOH3Be,ll;eHh1 Ha ,I(Byx IIpOeKnmax, TO BOCCTa

HOBJieHme IIpOCTpaHCTBeHHhlX KOOp,D;HHaT CXeMaTHt.JHO MOJICHO npe,li;CTa

BHTb B BH)J;e: 
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' IIep,exo.It Itt -...f B nporpa.MMe 0-IO npoH3BO,It:vt:rcsr 

no cpopMyJia.M: 

xJ c t'fx-.-s~)· t:11 ~. -l,?'"- sv)· ~~ ¢.li,JC t- ,fx (IJ 

Yl =:[(x,...sx). k!. 9'. +fl..,.$,). er,~Jh_.,.,. ,Sj, (2; 

:X,._ , y,. - KOOp,ItHHaThi" H3MepeHHOti TOtiKH B M - CHCTeMe; 

-- f, B f - CHCTe:Me, 

~ 0 ~ , l.0' - K03qxpHn;HeHThi yca,~RH nJieHKH, 

'Po - yroJI nOBOpo:ra fr,l - CHCTeMbi OTHOCHTeJibHO f -CHCTeM~ 
~x, Sf/ - KOOp,ItHHaTH n;eH:rpa TSIJICeCTH H3MepeHHL1X penepHNX 

KpeCTOB 

..5 ~ ) Jl " 1
' 3Ta.JIOHHL1X penepHLlX KpeCTOB 

Ilapa.MeTpbt l..~, ~"V , .¢. , .f~ , .s;, , J; , ss, Hax:O,ItSI! 

CSI :Me:ro,n;OM MaRCHMy:Ma npaB,ItOn,:>,n;06HSI NI3 COOT BeT CTBHSI MeJIC,Ity KOOp,It:i! 

HaTa.MH H3MepeHHL1X penepHblX K:~eCTOB H HX 3Ta.JIOHHbiMH 3Hat~eHHSIMH 

c noMOlltbiO c:raH,Itap:rHott nporpa:~vWH B.A. 3arHHat!Ko H B.H.lllHraeBa/7 I. 

Me:ro,ItoM MaKCHMyMa npaB,n;ono,Ito6msr a:rH napa.MeTpa onpe,IteJisriO:r

csr C Jiyt~meM TOliHOCTbiO, qeM MeTO,ItOM, npHMeHsreMUM paHee (eM./!/)• 

l{aqeCTBO H3MepeHHSI penepHbiX RpeCTOB on;eHHBaeTCSI C nOMOlltbiO 
5 

cp ,!':;: ?:- t. { ~ r-~) z,_ ry/'"· ¥1) 1 
_,T iT ~·t 

r ,Ite x., , v j - 3TaJIOHHb1e 3Hat~eHHSI KOOp,ItHHaT penepHblX 

KpeCTOB; ~~ ,jJ - KOOp,ItHHaTH, BhlliHCJISie

Mble no cpopMyJie (I;,(2J. EcJIH ~9'~' TO neqa:rae:rcsr npH3HaK 

6paKOBKH C06biTHSl 3 ( CMo §2B) :il nporpaMMa nepexo,n;HT K 06Ct~eTy 
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cne~yromero co6HTHR. B cnyqae, ecnH Hs-sa c6oeB B H3MepHTeHhHOM 

npH60pe OEa:EYTCR KOOp~HnamH ., npeBOCXO~Ril\Nte 105 HHH He OKa:EeT

CR Tpex OTJIMqHhtX ,Itpyr OT ~pyra H3MepeHHb1X KpeCTOB, TO C06HTHe 

6paKyeTCR (.npH3HaK 6paKOBKH :~) • 

B xaqecxBe 'P~ ~JIR 6o~IhWMHCTBa aKcnosHn;H~ npHHRTa Be-

nuqmHa !0-3 • J~ . 
Jt ~ s/:;,L _,.~ 

ITepexo~u ~ Ill ocymecTBJIRJOTCR 

C nOMOII\hJO CTaH~apTHOf.! rrporpa.J.WH H.M.UBaHqeHKO M ~p., OnHCaHHOI 

B 1819 BuqHcJieHvre npocxpaHC~CBeHHWC KOOp~HHaT Xst ' '/J ' z.l' 
B Hel npOH3BO~HTCR no !flOpyYHa.M: 

Zc: s .. -B,.-(~~~ .... .,.. .. - X.J~. k .. tf,J 
x~ .. ·l,,. tft~t -XJ,. .Iff,. 'f,, (3; 

Xt = x1 ... A,..+ 13". (4) 

'J.J= ~~~·A~~.+ yt,. .A., 
- + f Jl,. ~ 

(5) 

B 3THX !flopMynax -

AA • l.Jf. kfl\ tf'tl\ + flA \~A 

A._= z p · k .,. -r,,. + ~., tf, 
r.n:e 8.,. , G 'K1, 'ft - Koop~HHaTu nepeceqeHHR onTH-

qecKO~ OCH npaBoro o6·oeKTHBa C BepXHHM CTeKJIOM (CM. 

Ta6JIMUY I). MH.n:eKCOM n " n o603HaqaDTCR BeJIHqHHu, OT

HOCRII\HeCSi K npaBOM:y CHHMKY c·repeonapu, n Jl n - K JieBOyY • 

~~= Rt - MacmTa6 yB3J1HqeifM Ha Hmmel cxopoHe BepxHe-

fj ro CTeKJia. B nporpaMMe OH BHqHCJIReTCR no 

<PopMyne: 
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e - yr011 MeJB:~Y OUTirqec!l:O~ OC:bD ki CBeTOBIDl JIJliOM B pa

C)oqe~ :Z:H,D;KOCTH. 

V 9 = ~~- +-J~ .. · 1/ l + PJ · r; ~ . 
TaKHM o6pa30M, COBOKYUHOC:T:b cpe~ (B03~yx, BO~a, CTeKJia, 

nponaH) H xapaKTepHCTVIKH 06'bE·KTHBOB OUHCiiBaiOTCH C UOMO!l\:bD 6-TH 

K03qxpHrt:m:eHTOB: ~, f/.,_ , «(l , ._Pl. ,..;,_ ,y.l • 3HaqeHHH 3THX 

K03tPfliU~HeHTOB ~JISI pa3JIHqJiblX ~tKCU03HD;H~ Ka.Mepu, npHBe~eHii B 

Ta6nHn;ax II,IY,Y pa6oTu /9/. 

He~OCTaTKOM cpopMJ1I BOCCTe.HOBJieHHSI npOCTpaHCTBeHHblX ltoOp

~HHaT, HCUOJI:&3yeMHX B nporpa!We 755, HBJISIJIOC:b TO, qTO npM 

'iJI ..... 0 X', Y.,r , ZJf--. .-. II03TOMY npno~HJioc:n npVIHHMaT:& cne-

n;Han:&H:&e Mepu ~JISI TOt.IeK TpeKa, pacnonoxeHHbiX B pat.toHe 6as:&, 

T.e. npn MaJiblX :fJ : OT6pa<:htBaT:& TOt.IKH Tperta C /y1 /<{ ~ 
orpaHHt.IHBaT:nca nepBIDl npVI6nm~eHHeM y1,.::: ~~~ npH noHcKe KBa

sucooTBeTcTBYJO!l\HX TOt.IeK ~JIH J' 11 /<"1.0.A.tt, t.ITO Bbl3b1Ba110 CKal.JKO

o6pa3HOe H3MeHeHHe KOOpAHHaT Ha rpaHH~e 3TO~ 30HH, BH6HpaT:b 

~JIB: HS:MepeHHti CTepeonapu, B lCOTOpblX TOl.JKH B3aHMOAeJ;iCTBHSI He 

nexaT B pattoHe 6a3ht (l.JTO He ncerAa MOJICHO 6HJio c,n;enaT:n). 

B AaHHO}i nporpa.MMe, 6Jiaro~apa HCUOJI:b30BaHHIO cpOpMyJI (3J-(5), 
3TH IIeAOCTaTKH OTCytCTBYJOT• 

ITOCKOJI:&Ky H3MepeHMSI KOOp)~HHaT TpeKOB UpOH3BO~HTCSI He3aBm

CHMO Ha pa3HllX CHHMKax CTepeonaphl, TO npex~e l.JeM BOCUOJI:b30BaT:bC 
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tPoPMY1Ia:MH 1 (3)-(5) ,D;JIS:l BOCCTaEOBJieHHSI npocTpaHCTBeHHblX KOOp,D;:mlaT 

B CTaH,n;apTHOit nporpro.we /BI C:HattaJia npOH3BO,D;MTC.fi llOMCK KBa3H

COOTBeTCTByDIIUOC TOtteR. IlepBas:: TOtllta .fiBJI.fieTC.fi xapaKTepHoti, no-

3TOMY ,D;Jis:l Hee llOMCKa He npOMC:XO,D;MT M cpasy npOMCXO,D;MT 06cqeT 

llO cpopMyJia.M (3) -(5) • En:arO,D;c•P.fi 3TOMY CHH3MCSI npou;eHT 6paKa 

H3-3a HeCOBITa,D;eH:~m nepBLJX TOt:eK Jiyqeit, 06pa3yiOD\HX 3Be3,D;LI WIM 

y•_ qacTHD;H, ITOCKOJibKY B paEee npMHSITOif MeTO,D;HKe nepnaa TQqita 

CtiMTaJiaCb HeCOOTB8TCTByiOD\eil. 

KpOl>~te 3THX OCHOBHLJX 6JIOl:OB B I qaCTH neoMeTpHH HMeiOTCs:l 

BCllOMOraTeJibHLie 6JIOKH: 

a) BBO,n; H3:MepeHHOI HHQ)op:uall;HH. Ilopa,n;OK H3MepeHHI, aHaJIOrHti

HHI III, rrpHue.n;eH B i2a. 

MaKCHMaJibHOe qn:cno TpeKOll paBHO !3. 

n n TOt~eK Ha TpeKe - !5 

n " cTepeonap - 4. 

6) 3aqepKHBaHHe HenpaBMJihHbiX ii3MepeHHI C ITOMOII\biO rrpH3HaROB~ 

Ilpo6MT:b11 I9 paspa,n; saqepltHBaeT CHHMOK 

" 20 " TpeK. 

B) BH60pRa I.1;8HLI ,n;eJieHH.fi lf3Mep:vrTeJibHOrO npM60pa ITO J~ rrpH60pc 

M KOHCTaHT reoMeTpHM ITO J~ ITJlBHOR. B HaCTOHmee Bpe:wt B nporpa.MME 

3aJIOJ:eHLI KOHCTaHTLl )l;Jls:l !0 3KGI103HI.l;Hi1, COOTBeTCTByiOD\He }f~ IIJieHOKt 

I-52; 53-73; 74-IOI; !02-!25; I26-I34; I35-I48;I49-I97; 

!98-249; 250-499; 500-999. 

r) IlpOBepKa npaBHJibHOCTH M3MepeHHI. ITOCKOJibKY KOOp,D;HHaTLI 

TpeKOB BCer,n;a H3MepaiOTCH Ha ~Byx CHHMRax CTepeonapLI, TO qHCJIO 
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CHKMKOB, Ha KOTOpNX 06MepaAOCh C06UT~e (~ COOTBeTCTByromee eMy 

qJiCAO KOHD;OB CHHMKa, I7 ~ 13 paspesu), .D;OAJR:HO 6UTh qeTHhiM: 

2,4,6,8. B npoT~BHOM cnyqae :1eqaraerca np~3HaK 6paKOBK~ co6hl

T~a I ~ nporpaMMa nepexo.n;HT ::t o6cqery cne.n;yromero co6LIT~.flo 

ECAH Ha .D;ByX CHHMKax CTj}peonapu 0Ka:llt6TCH pa3HOe q~CAO Tpe· 

KOB, To l:aKJICe neqaraerc.a: npHaHaK 6paKOBKH co6ur~.a: I. 

I!pH Han~qH~ B MCXO.D;HllX ;taHHNX .D;ByX ~AM He CKOAhKHX KOOp.D;M-. . 
HaTHU:X Ka,IJ;pOB C O.D;~HaKOBlilMH X'"" ~ :;,..- KOOp,li;~HaTa.M~, Bee 3T~ 

Ka,n;pu, 3a ~CMIOqeH~eM O,li;HOro 1, Bhl6paCUBaiOTC.a:. 

e) IIporpaMMa Bhl6poca nnoxo MsMepeHHIIX roqeK no napa6one 

4-ro rrop.a:.n;Ka /III. 

3Ta nporpaMMa rrpe.n;nap~Tel:hHO nu6pac:unaer "oqeHh y.n;aneH

Hue" OT Rp~BO!t TOqK~, eCAH TC:.IWBhle HMeiOTC.a:. ,I{anee MeTO,li;OM Ha~

MeHhWEX RBa,n;paTOB qepe3 npoeitD;HIO TpeKa Ha IIAOCIWCT~ CHHMKa IIpO-

BO,ll;lUC.fl rrapadona '#= j (X) ::a: . .x. .,+ ~..X~+ C: XI.+ d..Z -f. e 
c orrpe.n;eneHHUM odpasoM rro.n;od~aHHIIM~ oc.a:MHo (och JC - np.a:Ma.a: 

HanpanneHHR Ha~donhmHX omH6oR). 
~~~--~----~ 

Buq~cn.a:erca J.. ?=. t:u• - ftx• )]~ 0" ... , ,, 

n-s 
EcJI~ ,/ > JQJ"' , TO OTdpaCHBaeTCR TO'tlKa C MaKCHMMhHLIM 

OTMOHeH~eM OT KpHBOlt d i. :: :f,: - j {":X;,) • Ilportecc TIOBTOp.a:.-

eTC.fl .n;o rex nop, noKa HJIM J He cTaHeT ~ JOfi , HAH qHc-

no OCTaBMHXC.fl TOqeK ~ 5, HJIH TIAOXOlt TOqKOM OKa3HBaeTCR nepBaa 

xoqKa rpexa. B aTOM cnyqae np~ nndoM Kaqecxne rpexa nporpaMMa 

rrpo.n;onJICaeT .n;anee o6pa6axunaTh xpex. 

J!C) B:s6poc rrnoxmx npocrpaHc·rneHHUX xoop.n;HHaT xpeKa rro napadoJH 

2-ro nop.a:.n;Ka. 3TOT BUdpOC OC~~eCTBJIReTCa C ITOMOmhiO CTaH,n;apTHOlt 
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nporpa.MMO¥ rrporpa.MMu, aHa..noruqHOlt /II/, TOJI:&KO rrpOBO,IJ;HTCSI napa-

ClOJia BH.n;a $;-= j (~) =D·X~ + ,ej£ +- C qepe3 npoexnmo 

mpexa B npocrpaHcrBe Ha rrJiocr:ocrH ~S' Y,st B xaqecrBe ~--"' B3SI

ro 0,5 MM. 

IT. qaCT:& reoueTpHH :;;aKJIIOqaercg B HaxOxc,IJ;eHHH KHHeMaTH

qeCKHX rrapa.MeTpOB Tpexa: ID411j"Jl:&Ca P H yrJIOB B Bl1,IJ;e HarrpaBJISIIO

lltMX KOCHHYCOB l, m , h : 
p = o. 3 • H • R.. 

~.l. 

tc ~~ •c.) t.f 
m ·~A· ~1 cp 
, : $.-'i!). 

3,n;ec:o pa,n;Hyc KpHBH3Hlil R , a3HMYTaJI:&Hutt lf H rJiy6HHHIJilt 

yrOJI ~ H8XO,IJ;HTCSI MeTO,IJ;OM EaHMeH:&WHX KBa,n;paTOB 110 CTaH,n;apT

HOlt rrporpaMMe BHHTOBOlt JIHHHH (Cll-I65). ITepe,n; BXO,II;OM B Hee rrpo

H3BO,IJ;HTCH npoBepxa KOJIHqecTBS TOqeK Ha Tpexe. ECJIH qHCJIO ToqeK 

MeHee 4-x, ro rreqaraeTcsr rrpHsHaK c>paKOBKH Tpexa 4, H nporpaMMa 

npoxo,n;Hr x oc>pac>orxe cJie,n;JIOmero rpexa. 

MarHHTHOe IlOJie ~ BlilqHCJISieTCH B cepe,n;HHe Tpexa 110 ~OpMyJie 

H • Ho • (0,96 + C.OOI8 
zf.f ... z~< 

:2 ) 
Ho • I6800 rc 

KpoMe aroro, B ,n;aHHOtt qacTH reoMeTpHH npOH3BO,IJ;HTCH ~opuH

poBaHHe rronyqeHHiiiX xapaxrepHCTHK rpexa ,n;JIH neqaTH H rrep~opan;HHo 

Ha Ka.:liC,IJ;hlt! rpex BIJI,n;aercsr 2 craH,n;apTHHe nep~xapThl III. 
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Vo_ V 6) H,II;eBTH<f>HKanHSI t£aCTHn 11 O - KBaHTOB 
~~------------------------~---------

.lf)ISI H,I~;eHTH<f>:HKanHH v 0 - ttaCTHn 11 ({ - KBaBTOB ClWia HCTIOJI:&-

30BaBa nporpaJ.D~a, onHcaHHaSI H pa6o:re IIOI. 
B) BPitJHCJieJ.~me sdxJ>EUtTHBlUIX Mace 

B KattectBe 6JIOKa BHttmcJiet:Ha s<P<PeKTHBHHX Mace H,I~;eBtH<J>mnmpoBa 

HHX V0
- ttac:rHn ( JI0 H. K0) H i{- KBaHTOB 6wra HcnoJI:&30BaBa 

nporpru.w:a, COCTaBJieHHaSI D.II.UepeKOBbiMe 

ITporpaMMa BPittHCJISieT s~~KTHBHHe MaCCH KOMClHHanH~ ttaCTHn 

no
11

2
2 

H no 3 ,i3 qKJ~MYJitJ 
~t-•= ~ E;. -

,- ·~f .. 
&.:t:l 

A All 6, ~ "i)/f'll. 
&.~II ff:E_ -

. - ' ;)x,: .. d~ 

-·· Pc."· 

§2. TexHmttecKoe onHcaHme nporpaMMu 

J ~ E".: :J~'+ lf.t 
X= t PI 'f.~ 1:~ J.} 

ITporpaMMa HaTIHCaHa B MallHHHOM KO~e ~JISI BPittHCJIHTeJI:&HO~ 

MamHHH M-20 / 6/ H XpaHHTCSI Ha. MarHHTBO~ JieHte, C KOTOpO~ BH3H

BaeTCSI B onepatHBHYJO na.MSIT:& u.amHHLI (M03Y) 11 sanmcuBae:rcSI Ha Mar 

HHTHHe 6apa6aHH (ME) C TIOMOm:&ID KapT CttHTPIBaHHSio 

a) topMa BBOga H Bij!attH HHWOpManHH 

ITopa~oK H3MepeHH~ (Bxo~) 

I. llianKa co6aTHSI: i 30HH 

~ c:repeonapu, i H3M.npH6opa, i K~pa, J nJieHKH. 
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2. TpH penepHli!X KpSCTa OS)BOrO H3:M8p.HSMOrO CHHMRa. 

3 • .X~:, 'In, KOOp,li;HHaTLI I-ro TpeKa. liepBbllt TpeK H3M8pJ18TC. 

OT HaqaJia It TOqiCe B3aiDJ:O,li;S:t1CT:3HJ1. 

4. IIpH3HaK xouna xpeKa - ,n;Ba nycTux R~pa. 

5. Bxopott Tpex. 

6. IIpHsuax xouna Tpexa H ~r: .,n;. 

7. lipH3HaK KOHna CHHMKa - I7,I8 pa3pR,ll;b1. 

8. Penepufie xpecTLI npaBoro CHHMKa. 

9o IIepBidt TpeK. 

IOo lipH3HaK ROHna TpeKa H ~~ • .n;. 

II. lipit13Ha.K KOHna CHJtr:MRa. 

I2. IIpHsHaK Eouna C06LITHR ·- TpH nycTLJX Ka.n;pao 

~a3a Ha USqaTh pesy~bTa~~B cqeTa npOrUagMLI 0-9 

(Buxo,n;) 

I. manB:a co6LITJtrg: 

J 30HLr 

~ npH6opa, i Ka,n;pa, Jf. IIJieHKH 

.D;aTa cqexa 

II. ~Wia3a ua neqaTb reoue~~PHH: 

)lJIH Ka.JB:,D;Oro TpeKa neqaTa.IO~~CJ1 BS~JtrqJtrHLt: 

A I. } omH6KH B uanpaBJ!HIOIIUtt 
A.~ 

An KOCHHycax ~ ,m , h • 

~=} KOOp,li;HHaTbl noc~e;;He~ TOqKJtl: TpeKa. 

zk 
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fieqaTh CTaJUra,pTHOI J!l18 rooijeTpHtteCKWC m>orpaMJ4 QH.HH 

nep<Po!tapTl:l 

N:nJI. ,N~a.n;pa, 000 

000 000 30Hl:l 

N: TpeKa 000 

J nJI. , J xa.n;pa ol>f> 
A R IR j 30Hll 

J TpeKa, Z TpeKa 

R 
-Lj) 

~~ J 
'"lc 

'I'} "'~ wz 
0 

000 

manKa 

-:.n.my1Il>C B M3B/c 

- 1)Ul'H6Ka B mMnyJI:OCe C yqeTOM 
MHoroKpaTHoro pacceRHRa ,IJ;Jia II-Me

:30HHOI R npOTOHHOI rHilOTe3. 

- :3:anpaBJI810ntHe KOCRHYCH 

- KOOp,Il;HHaTl:l nepBOI TOlJKH TpeKa 
(nocJie,IJ;Hel ,IJ;Jia nepBoro TpeKa) 

- npR3HaK nporpauMa 

- OTHOCHTeJI:OHaR OmH6Ka B pA,IJ;Ryce 
KpHBH3Hh1 

- ~JIHHa TpeKa (eM.) 

- pa.n;HyC KpHBH3Hh1 (eM) 

- TaHreHC rJiy6RHHOrO yrJia 

- KOOp,IJ;RHaTl:l neHTpa KpRBR3Hl:l 

- yroJI ilOBOpOTa TpeKa H l!RCJIO TOl!eK 

Ha HeM 

BepTRKaJI:OHl:ll pa36pOC TOl!eK 
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miD Bil)J;aqa Ha neqaT:o nporpaMMll 

I. M0 - Macca fi I - qacTHnll (.npH3HaK rHnoTesllJ 

2. 12 
3. \) - tiHCJIO HTepan:a:A 

7.m0 

8. 11o 

. 
~JIH He~Tp.qaCTHnll 

m 
9. P- 13MepeHHI:lii H no~o6paHHLtit HMnyJI:&Cll 

~ 
IO. p_ ~JIH oTpu:naTeJI:&Horo TpeKa 

II. AP~ 

!2. p_.."" 
r3. Pt" 
I4. A Pf 

!5. 8v 

I7.Pol13M 

HsMepeHH~ H no~o6paHHHI HMnyJI:ocu 

YroJI ~r~ez~y HanpaBJieHaeM noJieTa H cyMMapHUM m.myJI:&COB 

IIpoJieTHM ~JIHHa V ~- qacTHnH ( ~- EBaHTa) 

!Bo1(H3M.! 3tfxpeKTHBHaH Kacca H ne omH6Ka 

" V" !9 Ar1o TpexoB, o6pasy.DmHX -qacTHny 

20. 0 
2I.(Iz.'"-ll~ )folz-
22. (ll 1. ...... - fJ A~} /a lf ~-
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23. ( 'P- ,_ y;_ rl) /JJ tf-
24• (kf"'-~k,. "l h k., 
25. { '1!..,~-i~~t)/A lp A. I 
26. ( 'ff ~- VJ., ,J) I 41 «f~ 
27. (~~-:- ll ~.:) /l..lf l. 
28• l 'fo "'- VJ.'1} /4 t.fo •) 
I. ~p.l - notennHanDHaa ,n;~HH~. 
2. P

0 

3. lz.o ,ItJUI V fJ MH./' (P) Jt~SI r -ItBa.H!a 
\./' i . 

4. W ":: ft Bee C06LITHSI 

5. pi - BepOSITHOeTD paena,Ita MK KOHBepeHH 

6 • W} Bee H BepOSI!HOeTD paena,n;a ,It~H V ~ qaeTHnH e yqeTOK 

7 • P He:tltpa~DHEJX :U:O,It paena,Ita, 0 B e~yqae r -ItBaHTa. 

3 
I. ol: h.~ (St -9-) 

h.#, ( &>~ + 8-) 
2. P .L - nonepeq~sl mmyJIDe 

3. u_s 9t-'; 6/- yroJI :u:e:m:,Ity noJIOXHTeJIDHm.t 

Tpexo:u: H nanpaBJieHHeM no~eta 

yo- qaetHns B eHeTeKe, B 

ItO~OpO:tl v•nOEOHTeSI. 

(.D:JISI ~ - ItBaHTa Ta.RO:tl Bbl,II;a'C!H HeT) 

Be~H'C!lilHs, neo6xo 

,Itlil:Mse ,n;ns eta-

THeTH'C!eeKoro 

pas,n;e~eHHSI Ao 

H K~ 

lleqaTD eTaH,Itap!HOl n/R )l;JISI v O- qaeTHIUi HJIH ({ -ItBaHTa 

I. N: llJlo, N: Ea,Itpa, 000 

2. 000 000 N: 30HH 

3. (ED 000 N: Tp 

4. p 
ITr - npH3HaK rHUOTe3H 

II - 1° 13- J< 0 11- Y. ) ) 0 
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5. AP 
6. 0 
7. l 
B. m 
9. n 

IO. 

II. 
X 
y 

KOOp,li;HH~TJ:i TOI:le~, H3 KOTOpO:ti BWieTeJia 

v~ qaCTHUa ( 0 ·· RBaHT) 

I2. 2 
I3. 

I4. noBtopsmxcSI c~rpoxm: I-3 

I5. 

5 

I. HoMepa :rpexoB, o6pasy.omHe \1°- qacxm:nH. 

2. N:. nJieHKH, J R8.,1tpa 

3. j 30HJ:i 

6 

I. ef._ -yro11 paaJieTa (B rpa,ll;yca:c) 0 

2. €>-
3. e ... 
4. e+--e-- e.,. 
5. p_ .t..: p_,.,.- s-r;, B-
6. A~ 
7. p..._J.. 

J,. 

8. A ~-~a J.. 
9. p_ - p+ 

manxa ,li;JISI 

V0
- qacTHIJ 



IO. A ( p_ .L- Pt J,.) 
II. lilt'!_ 
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I2. 'l. (paJtHaHLt), yroJI uexoun.naHapHOCTH 
0 . . 

I3. 'I_ {rpa.»;yCHJ 

I4. 8v (rpa.»;ycLt) 

IS. :Z.AB (cu) 

4. Bl:l)J;atta ua nettaT:& npor:p8l04H Maqxp 

. N• I. ::.nJI., i xa..n;pa 000 

2. j 30HH 
., 

3. p L 
' 

4. f J 
5. r k 

2 

I. M2 aqxp 
2. Maqxp 

3. 6 Maqxp 

4. ~ - yroJI pasJieta ttacTH~ 

5. ~ Maqxp 

P.J,r - npHsHaKH ttacTH~ 

iJ j) ft. - HO.Mepa ttaCTHD; 

manxa Maqxp 



).(3Y-I 

Jl3Y-2 
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BHI&3K ua neqarh nnorpaMMH 0-IQ 

I paapli,Jl • { ~ 

3 pa3pli,Jl = { ~ 

I3 pa3pli,Jl = { ~ 

4 3 pa3pll,ll = { ~ 

44 pa3pli,Jl = { ~ 

I paapail -: { ~ 

).(ara eqera 36-29 

28-2! 

20-!3 

eCTh neqath K03~HUH9HTOB 
npeo6pa30Ba.HHR nt-. 1 H 

uer penepusx xpecroB 

90Th neqaTh (nq) KOOp~HHaT 

uer rpexoB B ;r -cxcrexe 

eCTh nq IIpOCTpaBCTB9HHHX 

ueT KOOp~HHaT B B~e: 

X I~ y~ l., J • a ,. ) '{ IJ J \j II J l, 
ecrh nq X- xoop,B;uuars BH6poDte 

uer roqxx H ~ • 

uer nepqopanuu pesynhTaTOB reoxe 

ecT:D 

ue:r nep~panxu pesynhTaToB 
ecT:D fit (V')') 

ecrh n.q npocrpaucrBeuuwx 
BeT KOOp~HHaT B BHXe: 

x~., ~· .. 't.) Y,. ·~ Y. 'll .... ~ 
paspS~,D;s - qxcno -, ~ 1 , 

" - Kecsn 

" - ro~. 

Jl3Y-3 I-!2 pasp~H - i SOHH 6y.MaEHOI ~eHThl He nepBOI B 30He 
MarHHTHOI ~eHTH tB CByqae He06XO,B;KUOCTH 
o6aqe:ca). 
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B) llpM3~a.KH Clpa.KOBKH COClHTlUi M TpSKOB 

I. }~ 1111. , }f. Ka,n;pa, 0 

" " Ha 2-0M CHMMKe 

OOOI OOOI OOOI 

2. l?. n11., ~ :&a,n;pa, 0 

0 0 1f. 3 OHl:l 

333 333 333 

333 333 333 

3. i n11., ~ :&a,n;pa, 0 

4. 

0 

444 

444 

222 

222 

5. 477 

477 

52 

0 

444 

444 
1,.'-

~ Tpe:&a 

222 

222 

7777 

7777 

i 30HJ:l 

444 

444 

222 

222 

0000 0000 

0000 0000 

}~ Tpe:&a 

• 

HeqeTHoe qMcJio CHKMKOB 
RHH pa3HOe qMCJIO TpSKOB 
Ha CHMMKax cTepeonapu 

R:uiOJW K'iUi}HHtl:l 

nnoxo M3MepeHu 
penepHbiS KpeCTl:l 

To xe 

qHCJIO TOqeK Ha TpeKe 

B npocTpaHCTBe 

MeH:ome 4-x. 

Ha TpeKe HST 

KBa3HCOOTBSTCTByiDmMX 

TOtiSK 
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r) Pacnpe~eneHHe naMSTH npcrpaMMu 0-IO B M03Y,ME H Mll 

Jr. i Jf- M 0 3 Y N? err 
30HH ME gqeeK 

d_ LO 
Ha3BaH:Lie 

WI ME 

I 2 3 4 5 6 7 

I 6400 2000' 235I 50 CIT-Haxox~eHue 
K03~H~HeHTOB np1 
o6pa30BaHHJI ,..._.j 

33 2 6400 2000 2523 6I BOCCTaHOBneHHe 
IlpOCTpaHCTBeHHHX 

0 6200 3000 4550 1 '- t lv·rJ 
2 I200 20 27 KOHCTaHTH M aqxp 

I 370I 2000 2440 57 BH6poc nnoxo H3-
MepeHHbtX TOtteK 
no KpmBott 4-ro 
nopSI~Ka B j -cmc 
TeMe. 

I 350I 2000 2I40 60 CIT-npoBepR~ KO-
Op~HHaT ·-CHCTeM 
Ha O~HHaKOBOCTh 

2 75I 2000 22I3 54 Cl1-3aqepRHBaHHe 
IIAOXHX H3MepeHH~ 
no npH3HaKaM 

2 3300 577 2300 YnpaBnJIIDmaJI ttacT 
rema:eTpmH 

I 2203 I600 I700 ITo~rOTOBKa BHXO~ 
reoMeTpHH K ji.l{l 

0 6I25 IOO I47 KoHcTaHTbt fi. tl~ 
2 5770 IOO I20 EJIOK 06HOBneHHJI 

nporpaMMbt c ME 
H B0306HOBneHHe 
cqeTa 
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34 0 IJOI 1467 2270 M aqxp (I ttacT:o) 

I 6042 227I 2425 M aqxp (II ttacT:o) 

2 6025 2000 2330 165 BN6poc nROXO BOCCTaHOBReHHHX 
xotteK no KpHBO~ 2-ro nops~Ka 
B J' - CHCTeMe 

0 5650 2500 2750 YnpaBnaromas ttacx:o Jiftv•r. 
I 200I 2000 2140 55 CII-BR60pKa xa6nHU no ~ nneHKH 

2 I2I2 IOI 126 KoHcTaHTR M aqxp 

0 2145 271 560 I 

0 2436 271 560 2 

0 2727 3 

35 0 3220 4 Ta6RHUR KOHCTaHT ~RR 
reoMeTpHH 

u-" U-lt 
0 3511 5 

0 4002 6 

0 4273 7 

0 4564 8 

0 5055 9 

0 5346 IO 

2 116 2000 2514 51 ITpeoc5pasoBaHHe m-.. j 
36 2 1630 2000 2717 56 B:viHTOBaR RHHHR 

2 1350 604 !060 YnpaBnaromaa ttacT:o-2 
reo:MeTpHH 

45 0 IOO 2501 3646 qHCROBO~ MaTepHan 
KOHTpOR:OHRn BapHaHT 
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34 0 I30I I467 2270 M aqxp (I qacT:o) 

I 6042 227I 2425 M acM> (IT qacT:o) 

2 6025 2000 2330 I65 BN6pOC ITROXO BOCCTaHOBReHHUX 
TO'lJeK rro KpHBO~ 2-ro rropa~xa 
B ,('- CHCTeMe 

0 5650 2500 2750 YrrpaBRHD~aa qacT:o Jt.ftv·r 
I 2001 2000 2I40 55 CIT-Bw5opxa xa6RHU rro 1~ rrJieHK~ 

2 I2I2 101 126 KoHcTaHTN M aqxp 

0 2145 271 560 I 

0 2436 271 560 2 

0 2727 3 

35 0 3220 4 Ta6JIHUN KOHCTaHT ~JIR 
reoMeTpHH 

U-H lf-1' 
0 3511 5 

0 4002 6 

0 4273 7 

0 4564 8 

0 5055 9 

0 5346 IO 

2 II6 2000 25I4 5I ITpeo6pasoBaHHe m-. J 
36 2 1630 2000 2717 56 BHHTOBaSI RHHHSI 

2 I350 604 I060 YrrpaBnaroman qacx:o-2 
reoMeTpHH 

45 0 100 250I 3646 ~HCJIOBO~ MaTepHaR 
KOHTpOJI:OHN~ BapHaHT 
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I\apTu ct~HTUBaHHR oc~ecTBnnroT ct~HTHBaHHe nporpaMMu c Mn H 

sanHc:b na ME. B KapTa.x ct~HThiBan~:R sanoxena rpan:r.u~u HHTepBMOB 

nneHKH H KOHCTaHTU .n;nR HHX. 

B HaCTORJnee BpeMR nporpaMM~~ 0-IO HCI10R:b3yeTCR .D;RR MaCCOBOrO 

o6ct~eTa co6UTHtt, noJiyt~ennqrx na :ue-;rpoBolt rrponanoBolt Ka.Mepe. 

ABTOpa 6naro.n;apHa B.IT.,JliB:emmoBy H f .H. TeHTIDKOBOlt sa BHRMa

HHe K .n;aHHOlt padoTe. 
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