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AHHOTAUL1fi 

TiporpaMMa 4£££} rrpe~H88H 3tr8H8 ~JIH l\OHTpOJIH L18Mepemtfit 

M8COK C06UTL1M, aaperVICTpVIpOB8HHUX B BO~OpO~HOM rryaup~EOBOM l\8M8-

pe VI B ,Ii;pyrVIX Tpe:KOBb!X l\8Mepax. M13Cl\8 rrpe;JJ;CT8BJIR8T C060M COBOEyrr

HOCT~ ll8MepeHHbiX TO"CI8E, rrpVI 8TOM >Ia l\8JK~Oti rrpoe:K~tm Tp8l\8 L1M88TC.f 

TPVI TOtrEM_, VISMepeHHhle c TOtrHOCT~IO ;~0+40 MEM. 

;liJIH naMepeHMR Macon McrroJI~ao:3a_Hhl CTOJibi ETIC-2 Ha JIMHMVI c 8BM-

7'/fi- IOOI. 

AHaJIL18L1pyH MacEy C06biTVIH, rrp~)rpaMMa 4£~2) ~JIR KaJK~oro rrpo-

c Tpa HCTB8FiHOrO T peR a orrpe;n;eJifleT C ·)0TB8T CT BYIOll\L18 eMy rrp 08R~L1L1 

(rr1)o~e~ypa T.eACK-MATCH). MacKa col5biTL1:t1 ctrMTaeTcH naMepeHHOfi rrpa

BMJI~Ho, 80Jll1 rrporpaMJ:,IOM .1~~~ CI)6UTL18 MOJKeT 6biT~ rrpa13VIJI~HO peRC 

C Tpyllp0138HO B rrpocTpaHC T138 ( 06~eue R8M8Pbl). 

IIporpaMMa 8E~ HarrncaHn Ha RSbme <XlOPTPAH-63 ~JIR 8BM 
C;l1C-I604. 



3. 

BBe.n;eHIIIe 

ITporpaMMa ~~~~ rrpe~H83H8lJ8i8 ~~H KOHTpO~fl IIISMepeHIIIM M8COK 

C06biTIIIM, saperiiiCTpiiipO:BaHHbiX B :BO~JpO~HOM ITJ13b!pbKO:BOM KaMepe III B 

~pyriiiX TpeKO:BbiX KaMepax. MacKa ITp3~CTa:B~H8T C060ii1 CO:BOKJ1ITHOCTb 

III3Mdp8HHbiX TOlJ8K, rrp~1 8TOM Ha K8}K,~Ofii rrpoeKIJ;IIIIII TpeKa IIIMGIOTCH Tpiii 

III3MepeHHbi8 TOlJKIII C TOlJHOCTbiO 20+4] MHM. ;l(~H IIISMepeHIIIH MaC OK IIICITO; 

so:BaHLI cTOJibi EITC-2 Ha JIIIIIH1M c 8BM-TPI!t1M5/. 

AHa~MsMpyH Macxy co6biTMH_.. rrporpaMMa 4E~.2J ~JIH xam~oro 
rrpocTpaHCT:B8HHOrO TpeHa orrpe~eJIHer COOT:BeTCT:BYIOil\118 eMy ITp08KIJ;l111 

(rrpou;e~ypa 'J:tACK-MATCH). MacHa COJblTIIIfl ClJMTaeTCH IIISMepeHHOM rrpa

:BIIIJibHO, ecJIIII ITO He:W rrporpaMMOM .1~~,e2) C 06biTMe MOJKeT 6b!Tb rrpa

:BIIIJibHO peKOHCTpyiiipO:BaHO B rrpOCTpaiCT:Be (o6~eMe KaMepbi). 

TaKIIIM o6pasoM, rrporpaMMa 4f.~~ rrpe~cTa:BJIHeT co6o:W rrpo

rpaMMy reoMeTpiiiqecxo:W peKOHCTPJ1KI.l;1III c 6JIOKOM 'WCK-MATCH, pacqM

TaHHYIO Ha o6pa60TKY C06biTIIIM C lJMCJIOM TpeKO:B ~0 20 III l13MepeHMHMIII 

Tpex TOlJ8K Ha Ka~OM rrpoeHI.J;IIIIII TP3Ka. 

ITpiii peKOHCTpyKI.J;IIIM TpeHO:B rrpe1e6peraeTCfl H80~HOpO~HOCTbiO Mar 

HIIITHOrO ITOJIH III IIIOHIIISaiJ;MOHHhlMIII ITOT3pHMJII. TOlJHGe rO:BOpH, STili ~aH

TOpb! yqiiiTbi:BaiOTCH TOJibKO rrpM :Bhl60p3 SHaqeHIIIPi HpiiiTepiiie:B, IIICITOJibSY

eMbiX B rrpou;e~y pe T.eACK-MATCH. 

EJIOK rrpocTpaHCT:B8HHOM peKOHJTpyKI.J;IIIIII paClJIIIT8H Ha ~OTOrpa~III

qecRyro CIIICTeMy KaMepbi C rrapaJIJI8Jib>I1IMIII OITTJIIlJ8CKMMIII OCHMJII, KOTOphle 

rreprreH~IIIKyJIHpHbi K ITO:BepXHOCTHM pa3~eJia OITTMqecKMX ope~. PerrepHhle 

KpeCTbi Ha rrp08KIJ;JIIM ~OJIJKHbl 6biTb sa;~aHbl B 11 OITTIIIlJ8CKOM 11 CIIICTGMG ROO: 

~MHaT: OCb Ql Harrpa:BJIGHa B~OJlb OIT'rJIIti8CKOM OCJII, Ha qaJIO HOOp~IIIHaT 

Ha ITp08KI.J;IIIJII JI8:lltiiiT B TOlJK8 rrepeceq :miiiH OITTIIIlJ8CKOM OCJII VI ITJIOCKOCT III 

Mso6paJKeHIIIH, o.ciii Ox III Oy Ha rrpoeK~IIIIII rrapaJIJieJJ;I>Hbi Ox III Oy. 
HacTORil\MP1 :BapiiiaHT rrporpaMMbr rrarriiicaH rra RSbiKe ~OPTPAH-63 

~JIH 8BM C}J;C-I604A. }lJIIIIHa rrporpaMM:ll :BMGCTe C 06Il(IIIMIII MaCCJII:BaMM COO· 

TaBJifi8T 9695 CJIO:B. 06pa60TKa O~HO.rO C06biTVlfi :BMGCTe C :BBO~OM IIIH

(QOpM8I.J;MV1 c MJI III Bhr;n;aqe:W pesyJII>TaT 3 Ha AUITY saHIIIMaeT 2-t3 ceRyH~bio 

I{OHTpOJib V13M8p8HHfii MaCOK CO<JbJTHM C rror.10Il(biO rrporpmnm reOMG~ 

PHlJGCIWH PGKOHCTpyr-nrv!JII 6LIJI, IIO-BJII;~Hrv10t1y, BI18IJI3bl8 OCJ1Il\GCT:BJIGH B }(( 

Jiyi,l6Hii1crcoM YHIIIBepcHTeT e ClllA I 9 /~ Ho sanor~oeHnaJJ B HSMepviTGJihHLitl 

CTOJI JIOrHI\a He Tpe60B8JI8 OT nporpclM?ilbi reOivJGTpElJGCICOPi peHOHCTpyrcu;L 

8BTOM8TMlJ8CIWrO OIT03H8B8HHJl npoem~MH TpGI\8 H8 pa3JI11lJHb!X CTepeorrpc 

GHI.J;HHX (T.e. rrpou;e~ypH T/lACl{-i,·1ATCII), lii 1; 8TOJ OTHO!ll8IH1li1 8T3 npor

Pai.lL18 6JIH3Ka K pa6oTe I L~ I o 



4. 

I. liiHciJoprvJag11R, orrpe,geJIRIOll(afl :JaooT;y rrporpaMdbl 4E ~ ,0 • 

liiH~opMan11R, orrpeAeJIRIOll(aR pao)TY rrporpaMMH ~~~J rrpo611BaeT· 

OR Ha rrepqJOI\apTaX 11 BB0811TOfl B OJI 138Y!Oll(eM ITOPHAKe: 

a) HOMep pyJIOHa, HOMOp M11H11M3JihHOrO 11 M8K011M8JihHOrO K88PO&, 

KDTOpble AOJimHbl OblTh o6pa60T8Hbl; 

6) KOOP811H8Tbl orropHHX KpeoTos B OITT11'4eoKo~ oMoTeMe KOOP811Ha! 

Ha K8}K80M rrpoeKn1111: T8K11X KpeOTOB Tp11: 

ff r:t~ ~ (J, 7/.1 &FJ ~(); .7 I~ F£1'D:Ju~ "'I_~-==~~.?';:; ~ ~ !. J 
I=! - KOOP811HaTa x, I=2 - KOOPAMH 3T'a y, ..7 - HOMep rrpoeKU1111. 

B) KOOPAMHaTbi orrTMqeoKMX ooeA: 

(( ,fc(j-,.7 /~.J-:~.z), 7-=~·~ Jj ~· 
r) I\08g)cJ!11UL1eHTbi rrpeJIOMJieHHR 1) peA Ha rry TL1 OBeTOBO ro Jiyqa OT 

OO~eKT8 80 OO~eKT11Ba: 

(&V(jj. L ~tr).,-
A) TOJI!l(L1Hbl opeA Ha rryTH Jiyqa OBeTa OT OO~eKTa 80 OO~eKTL1B8! 

f t'Df.£h .t-= ~ r~· 
e) TaoJinua rrorrpaB0'4"HbiX K08cJ!cJ!l1UHeHTOB (~E;::~ ~../-;..~7') 

AJIR I\8JKAO~ 113 rrpoeKU11~ (J = I, 2, 3). 

}i{) paOOTORHHe ?,r OT BbiX08H')rO 3paqKa 80 IIJieHK11 (.Z,L). 
}lJIR OJiy'4'8fl 2'M B080PO;ZJ.HOM K8M13Pbi. 11 ]!08M11JI8 11 11 88HHbiX ITO n.6) 

vi B), B3flTbiX 113 rrporpar1lMbl TH~ESl~ (HP]l) /8/, yoJIOBL-E onM-

MeTp11'4HOro paOITOJIO}KeH11fl OO'.DeKT11B0:3 OTHOC11TeJILHO OITT11'4'eOI\Oll C11CTe· 

Mbi KOOP811HaT rrpnB0811T K cJieAyromMM OABMraM AJIR rwopAnHaT orropHHX 

KpeCTOB 11 OITTL1'4eCKL1X OCe~: 

X 0rr.Kp.= X 0IT.KP·+Cx, Cx =-I.I4I OM " 

Y0rr.Kp.= Yorr.Kp.+Cy, Cy = -I8.626 oM, 

Yorr.oo11= Yorr.ocM+ C ' C = I6.0765 eM 

(38IT110h B (QOpTpaHHOM CMbiCJie, BeJil11f11Hbi rrpMBe88Hbi AJIR KaMepbi 11]!08-

M11JI811). 

2. AH8JI113 11CX08HOt1 11HdJOpM8U11Il 

l!lcXOAHO.ti L1HQ)OpM8UL1et1 AJIH rrpo:,paMMbi JIE~./) RBJIR!OTC H Bbl88'4'8 

Ha JJI rrporpaMMbi ,P/lENL ~T /3/. 



5. 

liTeHMe c MJI rrpoMcxo;n;MT 6ytiJepHoit orrepai.J;Mett, C'l:JL1Tbmarome.t1 no 
500 CJIOEo 

CJie;n;yeT MMeT:o EBM;n;y, qTo Ha o;n;HoM Ka;n;pe MOJlCeT ObiT:O o;n;HoBpe
MeHHO L13MepeHo HecKOJibKO MacoK co6b1TM.t1. 

KpMTepMeM rrpMHa;n;Jie~HOCTL1 BHOB:O C'l:JL1TaHHO.t1 aarrMcM K ;n;aHHoMy 
COObiTL1IO HBJIHIOTCH HOMep Ka;n;pa L1 HOMep COObiTL1Ro llpL1 L1X COBIIa;IJ;eHL1L1 
c rrpe;n;bi;IJ;Yll.lL1ML1 HOMepaMM Ka;n;pa L1 co6biTMR rrpMHMMaeTcR, 'l:JTO 6biJia cqM 
TaHa L1H~OpM8D;L1R 06 oqepe;IJ;HOM CTepeorrpoeKD;L1L1 ;IJ;8HHOrO COObiTL1R. 

Ha 8TOM ypOBHe B03MO~HO 06HapymL1Tb CJie;IJ;yiO!llMe OlliL10KL1. 

2. I. liMcJio cT epeorrpoeKD;L1.t1 He ;n;oJimHo rrpeBocxo;n;MT:o 3 MJIM 6brT:o 
paBHbiM I; ro JIM 8TO TaK, TO ;n;aHHoe c o61rTMe 6paKy eTcH, Bbl;n;a eTc R 
Ha neqaT:o coo6meHMe (II, I.I, II. I.2) M rrpoMcxo;n;MT rrepexo;n; K 
CJie;n;yromeMy COObiTL1IO. 

EcJIL1 ornM6KM He 6biJIO, TO Ha II3'l:JaT:o Bbr;n;aeTCR coo6meHMe o 'l:JMCJI 
M3MepeHHbiX CTepeorrpoeKD;MM, KOTOp03 ;IJ;OJimHO Obi~b paBHO 2 L1JIM 3. 

2.2. llpOBepReTCR HOMep rrpoeK~L1L1 COObiTL1fl, KOTOpbiM ;IJ;OJimeH ObiT 
B L1HTepBaJie (I, 3). 

ECJIL1 8TO He T8K, TO 6paKyeTC:1 rrpOeKD;L1fl L1 Bbl;IJ;8eTCR COOTBeTCT 
Byromee coo6meHMe (IJoi,3). 

B ;n;aJI:oHeiiirneM KOHTpoJie EMecTo coo6meHL1R rrporpaMMa rreqaTaeT 
rrpMaHaK owL16KM (eM. § II.2) 

2.3. ITpoEepReTcR He L13MepeHbi JIM ornM6oqHo ;IJ;JIR ;n;aHHoro co6biTL1 
rrpoeKD;L1M C O;IJ;L1H8KOBbiML1 HOMep8ML1. :~cJIM ;n;a, TO COObiTL1e 6paKyeTCR 
11 rrpoMcxo;n;MT rrepexo;n; R o6pa6oTKe 1me;n;yromero co6biTL1R. (rrpM:aHaR 
OlliMOKL1 I). 

EcJIM Bee B rropR;n;Re, HaqMHaeTcR rrpoBepKa L1HtiJOPM8D;MM,oTHOCH
me.t1cH R Ram;n;o.t1 cTepeorrpoeRD;L1M. 

2.4. HoMep co6biTMH ;n;orrycKaeTcH B lliHTepBaJie (I, 8). EcJIM aTo 
ycJIOBL1e HapyrneHO, TO CTepeorrpOBKD;IIfl opaKyeTCH (IIpL13H8K OWL10RL1 2) 

2.5. ITpo:BepHeTcR, L13MepeHbi JIII Koop;n;MH8Tbl orropHbiX RpecTOB Ha 
CHL1MKe. EcJIL1 He L13MepeHbi, cTepeorrpoeRD;L1R 6paRyeTCH M rrpoMcxo;n;MT 
rrepexo;n; K o6pa6oTRe cJie;n;yromeill (rrprraHaR ornM6KL1 3). 



6. 

2.6. TiponepReTcB, aa~aHa nM 3 Mcxo~Hort MHWOPMaUMM ueHa e~M

HBUbi OTctieTa Ha ETIC-2, B npoTMBH0:4 cnyqa e cTepenpoeKUMR 6paKyeT
cR M nporpa MMa nepexo~MT K o6pa 6o'rKe cne~yrome:W (npM3HaK oum6KM 
4). 

2. 7 ECllM O~Ha M3 1\00p~MHaT T'Jl!el\ M_8CI\M C06biTMR OTCYTCTByeT 
cTepeonpoeKUMR 6paKyeTcB, M nporp,3MMa nepexo~MT K o6pa6oTxe cne
~yrome.M CTepeonpOGI\UMM (npM3H8I\ OWH6KM 5). 

2.8. TipOM3BO~MTCfl nponepKa O'rnMqMR OT HynB HOMepOB TpeKOB 
(KpoMe nytiKOBoro) co61rTMR. EcnM HIJMep KaKoro-nM6o Tpe:Ka paneH 
0, 6pa:KyeTCR CTepeonpoeKUMR (npM3:Ia·K OWJ/161\M 6) • 

2.9. Ho.Mep TpeKa He ~Oll}KeH n_Jenocxo~MT:O tiMcno 20. B npoTMB
HOM cnygae, 6paKyeTCR CTepeonpoe:KJ~MR (npM3Hal\ OWM6KM 7) • 

2. IO. EcnM Ha npoeKUMM M3MepnHb! TpeKM c o~MHaKOBbiMM HOMe~ M 
TipOeKUMR 6paKyeTCR (TipM3Hal\ OWM6KH 8). 

Tiocne 3Tv1X nponepOK Bb!~aeTCR Ha TietiaT:O lJMCllO OCTaBUIMXCR 

cTepeonpoeKUMi1. 
l1pM y~onneTBOpeHMJ/1 YCllOBMB 2.f A''- 3 Bbi~Bifta eTCR TIO~nporpaMM 

TEST2, KOTopaR BBRReTcR ~McneTtiepi)M ~an:oHe:L1Uiei1 pa60Tbi nporpaMMb!. 

3 • TiepeXO;ZJ; M3 CMCTeMbi K00p;ZJ;MH8T M3MepMTell:OHOI'O CTOna B OTI
TM4eCI\j7IO CMCTeM;y KOOp;ZJ;MH8~~. 

I(llR y~o6CTBa B ~all:&Hei1wei1 padoTe nporparvlMOM <lJOpMMpyiOTCR Mac 

CMBbi: . ) 
XVfft ~y/Jj, %NP(~ KJL), ~'NP~ ~_!- , r~e 
tV: Yil' - xoop~MHaTbi nepwiiiHbi co61ITMR, a 

JNP, YIIP - xoop~MHBTbi cpe~Hetl M Kpai1Hetl TOtiKM Ha TpeKe B eMoTe 
Me M3Mepii1Ten:oHoro cTona, r~e I = ::,3 HOMep npueKUMM, J = I,2 
HOMep TOtiKM Ha Tpe:Ke, K- HOMep TpoKa. 

"Y:Mcno TpeKOB ~aHHOI'O C06biTMR (,v'Ey) onpe~enReTCB K8K MaKCM 
Man:oHoe tiMcno TpeKOB Ha pa 3HbiX npoeKUMRX. ( CtiiiiTaeTcR, liTO Ha o~
Hoiil M3 npoeKUMM ;n;omKHbi 6biT:O M3MepOHbi BCe TpeKM). 

A<IJ<lJMHHOe npeo6paaonaHMe 
)'p.nr ; ~ II 2'q + ~~ ~ Jl'er ~-~~ (3. I) 

f'PNT .::: a.t * .!l'e.f- + ~ * tf'e-r +t'.-e.. 
OTiepe~enReT nepeXO~ M3 CJIICT8Mbl KOOp~MHaT M3Mepi11Ten:oHOI'O CTOna 



B OI1Tl1118CI{YIO Cl1CT8My IW0p;ZJ;~IH8T Ha K8JK;ZJ;Oi1 113 rrp08KUI1M. 

:UJIR onpe;n;eJieHMH K08cJ!QJMUMeHTOJl npeo6pa 30BaHMH a I' a2 , BI' 
B2 , ci' c 2 McnoJin3y/6TCH KOop;n;MHaTH l13MepeHHbiX Tpex onopHbiX Kpec

TOB M KOOp;ZJ;l1H8TH 8TMX JK8 Kp8CTOB Jl OTITM118CKOi1 CMCT8M8 KOOp;ZJ;MH8T. 

8TM K08QJQJMUI18HTH OTip8;ZJ;8JIHIOTCH M3 Jl8W8HMH ;ZJ;ByX H838BMCI1MHX CMCT8M 

M3 Tpex JIMHet1HHX ypaBHeHMti c TpeMH HeM3B8CTHb1MM. B nporpaMMe STM 

cMcTeMH pernaroTcR no npaBMJIY KpaMe}Ja o 

L1cnoJI:b3YR cpopMyJiy (3, I), Ha:W~\eM Koop;n;MHaTbi rrpoeKUMti BepwMHbJ 

cpe;n;Hetl l1 KpaJIIHeti TO'tJ8K Tp8K8 B OHTM118CKOJII Cl1CT8M8 KOOp;ZJ;MH8Te 

(B nporpaMMe 8TO MaccMBbi XVO, Y'IO~ Xi~O, YMO). 
KpOM8 TOro, H806XO;ZJ;MMO J:3B8C~'M· TIOTip8BKl1 B COOTB8TCTBMI1 C 6JI 

ROM COitEC M3 TH.eE.rl( (c~~& •• § I,~e ) • 06o3H81111M qepe3 (x r 

y t ) K00p;ZJ;MH8Tb1 TO':i8K Tp8I{8 B Om'MqecKOM CMCT8M8 KOOp;ZJ;ItlH8T ;ZJ;O 

BB8;ZJ;8Hl1R nonpaBKVI l1 qepe3 (X, y) HOCJI8 BB8;LJ;8Hl1R nonpaBKM. 

Tor;n;a ;n;aHHaR npoue;n;ypa 6y;n;eT BHrJIR;n;eT:b cJie;n;yromMM o6pa3oM: 

ir.¥"' Xe/~F -1~.= j'e./.?t:: (vp -?F-e-Y I '.n.~J 

i /tlx = !lJ *''l.X 

Ji61'j = IO*i'# r IJE (;rJ}f It; 
r;n;e: .£'::=If ~E ti 7/Ktc~ ~ BE(i,;/* i-f)'f~Et1,Jj.,rf,_K;~~t~ 
+4E~.T)*Ie: .f4E(~.7)*t¥ T.4E~.T/K{-i~:: >'1~2}2 

J1 - HOMep rrp08KUMl1. 

VI (OK0~/8T8JI:bHO: ( 1/ttx- ' 
j' .: ~F :If f,·tt'J J 

8TOT 6JIOK CJiyJKMT ;ZJ;JIR BH8C8Hl1f M8JibiX TIOTip8BO.K
1 

KOMTI8HCMpyroml1X 

OTJIMqMe peaJI:bHOtl OTITitlKM K8M8pb1 OT npMHRTOM MO;ZJ;8JI11. 



8. 

§ 4. PeKOHCTPYKUMR BepwMHH 

* jf 

r)1e: ,t,/ = .f. - X. , 8 If, )~.. Ollp8)16JIHIOTOH OliT~~il 
~OTOrpa~MqeCKO~ CMCT8MH rryaHpLKOBQ~ KBMSPH M BHqHcnRIDTCR ITO ~Op

MyJiaM: 

p:::.eh 



9. 

11. (j":-1, .. I ) - KOSclJQ!IU.J;VIeHThl rrpeJIOMJieHMR cpe;n;CJl!M3 (eM.§ I rr.l. 
I (/y 

Z= lt~·'f ~-
c/.. (-. = I,7) - TOJIIUVIHbi cpe;n; (eM. § I rr./ , pviC.4). 

I si(aqeHVIR CiJYHK~VI~i P~ ~ BhlqVI:JJIReT rro;n;rrporpaMMa CIJV/J//l: 

PeKOHCTpyVIpOBaHHafi BepumHa cojbJTVIM ;ll;JIR JII060M CTepeorrapbi ;ll;OJIJ. 

Ha rrorracT~ B pa6oqMti o6~eM KaMap~, T.e. 

:r nun ~ z ;i- L .z -'"«-"Y 

f'~'n L )!'~- L J~t 

zl""'~ L ~'). L. J~"'-'Y. 

ECJIVI 8TO JCJIOBVIe He BbiiTOJIH8HO, TO MaCKa C06biTVIfi 6paKyeTCfi 

(rrpVI3H8K OWVI6KVI 9). 
ECJIVI BepWVIHa C06biTVIfi VI3MepeHa Ha 3 rrpOeK~VIRX, TO OHa MOmeT 

6b!T~ peKOHCTpyVIpOBaHa Ha Tpex pa3HhiX CTepeorrapax. 

B 8TOM CJiyqae pa36ROC peKOHCT_JyVIpOBaHHbiX TOqeK He ;zJ;OJimeH 

npeBjillaT~ ;n;orryc~al, T. e.) J _ 

-! (X~· . - 4 . . Y,. . L I y 

(~{J ;; r~p 'I <. r~ .2) 
Z ~j· -f!_ )',J·J L ;;v 

(~I') {;, fl~;) , 

.3 ..f_ .:3 ;~ ! (-2~·-- ~ 2 ~~;;· L /-2 
(t,;) :; r~:;) 

ITplll pas6poce, rrpeBbiillaiOmeM ;ll;OIT:ICK, MaCKa C06b!TVIR 6paKyeTCR 

(rrpVIsHaK owvr6KVI IO). 

§ 5. l101.1CK COOTB8TCTB:YIOigVIX ;n,p;'r ;n,p;yr;y TpeROl3 HB pa3HbiX 

cTepeorrpoeRI.J;VIRX. 

Kam;n;aR rrpoeK~VIR TpeKa cTepeorrpoeK~VIVI VI vrccJie;n;yeTcR Ha B03-

Mo~ocT~ rrpOCTpaHCTBeHHOM peKOHCTp~·K~VIVI CO BCeMVI npoeK~VIRMVI TpeRC 

Ha cTepeonpoeR~VIVI vz. (VI, V2, V3 - ycJIOBHhle HOMepa rrpoeK~VIPi, Kam

IJ;brti VI3 KOTOpb!X MOmeT rrpVIHVIMBT~ JII06Cle 3HaqeHI/Ie) • 

ITo aHaJiorMVI c [2J BBe;n;eM pR;n; orrpe;n;eJieHIIIti. 

ITapy rrpoeR~IIIi1 TpeKOB K III t t a cTepeorrpoeK~IIIRXrt vr 112· Mbl H 

30BeM B03MOJKHOM,, eCJIVI ;n;aHHaR napa J;Zl;OBJieTBOpReT He06XO;ll;VIMbiM yc-

JIOBVIRM ITpOCT paHCTl3eHHOt1 peKOHCTPJKl~VIVI. (8TIII ycJIOl3VIR OI111CaHb! l3 § 
§ 7). 



IO. 

CrrncKM B03MOJKHw: nap rrpoeKrrAH 'rpeKoB MoryT BbirJIH,IJ;eT:o, HaiiPH· 

Mep, IWK IIOKa3aHO Ha pi1C. I. 

CnncoK I Cnncoic rr Crrncorc ill 

VI- V2 V2 - V3 V3- VI 
I 1 I (~ J ~) (2 J 2) 
I 2 I 

3 3 
4 3 
4 4 

P:vrc. I. 
CnncKM nap npoem.u :t1 TpeKoB 

CIIMCKOB MOJK8T 6blT:O OT O,I(HOrO J;O Tpex. 

Do3MOJKHM napa Ha3HBaeTc.rr op1II'MHaJI:OHofi, ecJin rrpoeKwm TpeKa: 

BXO,I(.ffii~Me B 8TY rrapy, He BCTp8<IaiOTC.L B .I(pyrofi nape JII060rO cnncKa. 

llpmvrepOM opnrHHaJI:OHOi1 napbl MOJK8T CJYiKMT:O napa (2, 2) 113 CIIHCKa 

TpeT:oero. 0CTaJI:OHble rrapbl Ha3biBaiOTCF COMHHT8.,"'I:OHHMII. 

llporpaMMa HaxO,I(HT Bee opnrMHaJ:OHH8 napbl (MATCH2) JI Bbl<IepKM-

BaeT HX M3 cnMCKOB ( S P W.IQ .2 ) • HatiTH opHTIIHaJI:OHYIO napy, 

8TO 3Ha<IHT HafiTH KOrJI6HHaiWIO HOMepoi. IIp08KWIM TpeKa Ha pa3HbiX CTei 

orrpoeru.uurx, IWTOpble O,I(H03Ha<IHO COO'I B8TCTBYIOT O,II;HOMY npocTpaHCTBei 

HOMY Tpeey. 

il08T01W, <IJICJIO HafmeHH1IX opnrVHaJI:OHbiX nap COOTB8TCTByeT TaKe 

I1W iKe <IMCJIY rrpocTpaHCTBeHHhiX Tperwi.. OpnrnHaJI:OHM napa cocTaBJI.rre1 

CH vm rrpoercwrM: TpeKa Ha ~ cTepec cHMMKax ( vI, Ji" 2). C u;eJI:oiO o6-

Hapy.tKeHI1H noTepn MJIH VICKaJK8HMH MH(lJCpMar.um ITO BUHe orrepaTopa Ha 

Tp8T:08M npoeKI.Uiiii ( V 3), peKOHCTPYIIIOBaHHbiil I!pOCTpaHCTB8HHHM Tp8K 1 

COOTBeTCTBYJO!llHM OpHri1HaJI:OHOM nape, npoei{THpyeTCH Ha IIp08KI.UillO V 3. 
ECJIU nonHTI{a COCTaBHT:O B03MO.iKHYJO IIEpy 8TOM "MHMMOM" rrp08KIJ;HT1 Tpe

Ka Ha V 3 XOTH 6bl C O,I(HOH U3 npoeiCI;v.IM Tp8KOB Ha VI MJIM V 2, BXC 

,I(.ffil\HX B HCXO,I(HYJO OpHrHHaJI:OHY!O rrapy, OKOH<IMTCH yen eX OM, TO rrporpal'. 

Ma 3anacaeT rrpe,II;yrrpe)K.I(eHHe one paTo:r:y-H3MepnTeJIIO. CooTBeTCTByrour,ne 

cDc PMY JIH ,I(aHH B § 9 • 

5. I. AHaJIH3 e,I(;v.IHCTB8HHOrO cnncKa C COMHHTeJI:OHLI!'.U1 rraparv'IH 

ilyCT:O IIOCJie Bbl60pa OpHrllHaJI:OHblX nap OCTaHeTCH O;IU1H CnHCOK 

(MHO/K8CTBO) C COMHHTeJI:OHbiMM napaMH ( CM. , Haiipi1Mep, pHC. 2.). 



I~ I 
I#2 
2 ) 7 
7 J 7 

PVIc .2. 
CnVI c OK, c o;n;e pJKaiUVIti c OMHVI T eJI:OHbi e na Phi 

II. 

~Be naphl B CnVICKe, VIMeiD{UVIe 06~yro KOMnOHeHTy, Ha3hlBaiDTCfl po;n; 

BeHHbiMVI napaMVI. 

HanpVIMep: (I.I) VI (I.2). 
qVICJIO p83JIVIQHhlX KOMnOHeHT nap B CnVIc~e (pVIc.2) B JieBOM CTOJI 

ne VI B npaBOM 0603H8QVIM COOTBeTCTB8HHO Afp VI ~p • 

ECJIVI }/Pf: ~P, TO MacKa C06hlTVIH 6paKyeTCH. ~JIR M'=.lf_P MaCKS 

C 06biTVIH 6paKy eTCH, eCJIVI VI3 ST oro C JVICKa H eB03MOJKHO Bhl;LJ;eJIVIT::O (HO

Bhlti) cnVIcoK, co;n;epJKaiUVIti NP nap, HBJIRIDIUVIXCH B aToM HOBOM cnVIcKe 

OpVIrVIHaJI::OHhlMVI. 

llpone;n;ypa TaKoro 8HaJIVI3a VICXOZJ.HOrO CnVICI\a ;LJ;JIR I'P=~P CBO;LJ;l!IT 

Cfl K aHaJil13Y cnenVIaJI::OHOM MaTpVInhl, JOCTORIUeti VI3 Hy~eti VI e;n;VIHVIn. 

(cM.llpVIJIOJKeHVIe). 

OnVIpaHC:O Ha ;LJ;OK838HHYID E STOM TipVIJIOJKeHVIlll TeopeMy VI Ha CJie;LJ; 

BVIe 113 Hee, TIOJIHhlM nepe6op BCeX BO 3MOJKHbiX KOM6VIHanVIM nap VI3 CnVIc 

3aMeHReTCH Ha BhlQVICJieHVIe ;n;eTepMVIH8HT8 VIJIVI MVIHOpOB 8TOM cnenVIaJI:O

HOM MaTpVInbi. 

ITo HepaBeHCTBY HyJIIo ;ll;dTepMVIHa :ITa MaTPVIWll l!IJIVI MVIHOpa ~JieBOr 
SJieMeHTS, ;LJ;eJiaeTCf! 3aKJIIDQeHVIe 0 B03MOJKHOCTl1 COCTaBJieHVIH CnVIcKa, 

c o;n;epJKamero TOJI::&KO V P opVIrVIHaJI::&Hbi lC nap. 

8Tfl1 napbi onpe;n;eJIHIDT B npocTIB :rcTBe PP TpeKOB. S;n;ec::o 111 B 

;n;aJI::&HetiliieM M3JIOJKeHVIM QVICJIO y;Ke OTip3;LJ;eJieHHhlX npOCTp3 HCTBeHHbiX Tpe 

KOB 0603H8Ql1M A/#117{'# • 
EcJIVI ¥NIJTtH +Ali' = VEV~ TO (~Y OM. § 3) MacKa c06hl 

TVIH CQVITaeTCH VI3MepeHHOM npaBMJI:OHO. B npOTlllBHOM CJiyqae MaCKa CO 

6hlTVIH 6paKyeTCfl (npVI3HaK OVIWVI6KVI I5). 

5.2. llOCTP08HH8 VI TeCTVIpOBaHVI3 TpOeK 

llycT::O Tenep:o nocJie Bhl60pa OpVIrHHaJI:OHhlX nap OCTaHeTCfl HeCKO 

KO cnHCKOB C COMHVITeJI::OHhlMVI TiapaMH. 

113 c OMHVITeJI::&HbiX nap cocTaBJIRe rcH cnVIcoK T poeK ( Tll.t-pz E 



I2. 

B HallleM rrp11Me;e (p11c.I) 113 rra)hi (3,3) crr11cKa I 11 rraphr (3,3) 
CIT11CKa IT MOEHO COCT8B11Tb TpOliHy (3, 3, 3)o AHanOr114HO 113 nap~ 

(4,3) CIT11CK8 I 11 nap~ (3,3) cn11CK8 IT MOMHO COCT8B11Tb TpOMHy (4, 
3, 3). 

BBe~eM HeHOTopue orrpe~eneH11H. 

Tpoi1Ha H83hiB8eTCH OP11r11HaR:OH0:1, ecn11 H11 O~Ha 113 ee HOMnOHeH 

He BX0~11T H11 B O~Hy 113 ~pyr11x Tpoe:\ • 

B npOT11BHOM cnyqae TpOi1H8 Ha3hiB8eTCH COMH11Ten:OH0Me 

Heorrpe;zr,eneHHOtl TpOtiHOM Mhi H8 3JJB8 eM C OMH11Ten:oHyiO rrapy, He BO 

liJe~liiYID HL1 B O~HY 113 COCT8BReHH~X T_JOeH 11 rrpeo6pa30B8HHYID B TpOti

Hy C OTCYTCTByrometl HOMITOHeHTOM. 

tJ.Be TP011H11 H83hiBaiDTCH pO;zi,CTBe:iHhiM11, ecn11 OH11 11MeiOT XOTb 0~

Hy o6myro KOMITOHeHTy. :UBe Tpoi1H11 TI 11Th Ha3~BaiDTCH 8HB11BaneHTH~

M11, ecJI11 11MeiDTCH (f'J-2) ~pyr11x Tpoe:\ T~· TaK11X, 4TO T,· po~cTBeH-

Ha T. I ~JIH ,·=I, ••• , n-I. Tpoi1Ha Ha3biBaeTCH 38MHH,YTOti, ecJI11 t+ 
OHa ITOJiyqeHa 113 TpeX Cn11CKOB nap 11 TaK, 4TO nepBaH KOMnOHeHTa ITa 

phi 113 I CIT11CH8 paBHa BTOpOti KOMnOH11HTe nap~ 113 TpeT:oero Cn11CK8 • 

ITofHT11e 3aMHHYTOCT11 11CITOJI:03yeTCH IT_)11 OITpe~eJieH1111 cpe~Hetl IWMnO

HeHThi TpO~jH11. ITpou;ecc OIT03H8BaH11H llpOCT};B HCTBeHHbiX TpeHOB ITO TpO 

HaM COCT011T B aHaJI113e TpOeH C yqeTOM ITP11Be;zr.eHHOM Bbillle 11X HRaCC11-

<fl11HaiJ;11M 11 Ha 411Ha eTCH C B~6opa Op11rl1HaJI:OHbiX TpOeH 113 Bcero MHO

JKeCTBa TpOeH (MATCH 3), 11 B~qepH11BilH11H 11X 113 CIT11CHa (MHOEeCTBa). 

Pe3yn:oTaT aToi1 rrpou;e~ypu npwBe;zr.eT JC o;zr,HoMy 113 ~Byx cJI~qaeB: JIW6o 

5.2.I, JI116o 5.2.2. 

5.2.I Bee TpotlHW op11r11HaJI:oH~ 

0603H8tJ11M 411CJIO opwrl1Han:oH~x ~~poeK qepe3 41r. Tor~a, ecn11 

£11ATCHt~ = AtE¥', TO MacKa C06~Tl1H C411TaeTCH 113MepeHHOM npaB11R:OHO 

B rrpOT11BHOM cJiyqee MacHa co6~T11H 6JlaHyeTcH (np113HaK Olll116H11 I8). 

5.2.2. He Bee TpOtiH11 op11rwHaJII~ 

J(p K8E~OM TpotrHe OCTaBlllerOCH C:IT11CK8 ITp11MeHHeM ~Ba TeCTa, HC 

TOpbie OIT11CaHbl B § 8. 0603H8ll11M MHOJCeCTBO TpOeH, y~OBJieTBOpHIDm11X 

TOCTaM, qepe3 tr) • K 8TOMy MHOEeCTJlY TpOeH t..> CHOBa npl1M8HHeTCH 

rrpou;e~ypa Bbi60pa Opl1rl1H8RbHhiX TpOei:. 8TO MHOEeCTBO OpWrl1H8JibHb!X 

TpOeH 0603H8'lJ11M {A) z • 
MHOEeCTBY TpOeH r,J COITOCT8BJIHeTCH MHOEeCTBO nap WI' li13 

HOTOpbJX nOCTpOeHbi 8T11 TpOliK11. Jt13 8~'0rO MHOJKeCTB8 nap W I WCHJIIOt 

IDTCH napbi, pO~CTBeHHbie rrapaM, 06pa~lyiDml1M Op11r11HaR:OHUe TpOt1H11 (A},., 
c. 



I3. 

K OCTaBITie:rvtyC.ff MHOJKeCTBY nap W 3 CHC1Ba npiDJieH.ffeTC.ff npon;e,rzy:pa Bhl60] 

OpHrmiaJibHbiX nap, 't!TO HCKJIIO't!aeT Hec,npaB,IJ;a.HHOe Tpe6oBaHHe nOBTOpH< 

ro H3MepeHHH C06HTH.ff (eM. pnc. 3). 
CnncoK I CnncoK IT 

((~ : : 4 • : 

6 ' 5 5 ' 5 
6 ' 6 5 , 6 

CTIHCOK TpOeK: 

5,4,4 
5,4,5 
5,5,5 + 
5,5,6 
6,5,5 
6,5,6 
6,6,5 
6,6,6 + 

6 , 5 
6 , 6 

B~e~ReTcR napa (4 4). 

Pnc. 3. llpHMep Bhl6opa naphl (4,4) rrc·c~e aH~sa cTIHcKa napa 

ilpHMeHeHHe TeCTOB H HC~'tleHHE TpoeK, He y~oBneTBOpRID~X Te 

TaM, MOJKeT npnBeCTH ~60 K TOMY, 'tl'l'O MHOJKeCTBO W 6y~eT CO~epJKaT 
T~KO OpHrHHaRDHble TpO~ (5.2.2,1), ~60 K MHOJKeCTBY ~ CO~ep
JKaiUeMY TaKJKe COMHRTe~:OHble TpO~ (t,. 2. 2. 2). 

5.2.2.I MHOJKeCTBO tJ CO,IJ;ep¥T TM:OKO J/T opHr:miaJI:OHbtX TpoeK 

B aToM MY'tlae paccMoTpHM cYMMJ· MATCH+ ,t.-1, ec~ MATCH+ A1 = 
,t(E V , TO MaCKa C06biTH.ff C't!HTaeTC.ff IJ:3MepeHHOi1: IIpaBH~:OHO. B npOTHB 

HOM c.rryqae onepaTopy ~aeTC.ff JKa3a.H~e nOBTOpHT:O H3MepeHHe MaCKH 

(npnsHaK ornn6Kn IS). 

5.2.2.2. MHoJKeCTBO ~ co,IJ;epJKH'l po,IJ;CTBeHHHe TpofiKH 

BBe~eM onpe~e~eHne: rpynna TpceK, K~a.ff 11:3 KOTOpbtX 8KBHBa

~eHTHa XOT.ff 6H O,nHOi1: Tpoii:Ke 8TOi1: rJ~ynnu, o6pasyeT Mace 8KBHBa

~eHTHhiX TpoeK. 

Paso6~eM MHOJKeCTBO TpOeK ~ He. KnaCChi 8KBHBaJieHTHHX TpOeK. 

0603Ha't!HM 't!H~O no~eHHHX MaCCOB qepe3 ~ • 

Hac HHTepecyeT, KaKOe MaKCHMa.JJ.::OHOe 't!HMO Hepo~CTBeHHhiX Tpoe 

co~epJKHTC.ff B K~OM Knacce. llpHMeHRff MropHTM, o6~er'tlaroiUHi1: 



I4. 

rrOJIHhlli rrepeoop, Hail~ eM STO q.TticJio ~~Jifl KaJK;L(oro 6 -oro KJiacca 

(1/T,· ). m 
· EcJIM NMATCH+ 2 A/1~· = JIIFJf, TO MacHa coObiTMfl cqMTaeTcfl 

f:;/ . 4-: 
M3MepeHo:it1 rrpaBLm:&Ho. B rrpoTMBHOM cJiytfEf MacKa co6b!T11fl opaKy eTcH 

(rrpMsHaK ow116KM I7). 

§ 6. HeOOXO;IJ;It1Mbl6 ycJIOBVIfl ;IJ;JIR ycrreWHOM IIPOCTPaHCTB6HHOM pa

KOCHTpyKgMiti TpeKOB 

;l(Jifl ycrre!IIHOM peKOHCTPYKUVIItl TOqeK TpeKa Ha paccMaTp11B6MOM 

cTepeorrape ero rrpoeKUitiitl ~OJIJKHbl y~o:s;rreT:sopHTI> rrpMBe~eHHbiM HitiJKe yc 

JIOBitiHM a)- ;n;) (3T11 ycJIOBitlH HBJifliOTGH H600XO;ZJ;11Mb!M11) • 

a) llpoeKUVIH TpeRa He M~yT B~OJI:O CTepe0083bl~ CMHyc yrJia, oop 
syeMoro xop~oli TpeKa Ha rrpoeKUMM t · co cTepeooasoli ( ". '/ · )_,Bbi-
qMcJIHIOTCH ITO g)OpMyJie: ~ 11 

A X6 -X, 
1-ti? (/L• = ~ 

'ft;;) ~ * /"11 tt ) ~ VI~ -x1 -1- ·u-v 'tJ c~/ 
;l(JIH Tor o, q TO Obi peKOHCT PYKUM:1 ObiJia y cnewHoli, He ooxo;L(MMO o~-

HOBpeMeHHOe BbiiiOJIHeHitie ycJIOBJ!IM: 

I -1117 ~f-i) I> &P.-Mf ~ fs-.•17 ~"~)I 7 &PM-I 

6) YroJI ~ rro:sopoTa rrpoeKUiti1 TpeKa ~OJIJKeH ObiT:& MeH:&llie I80° 
0 

ECJIM j (0, TO fL. !80 , r~e 

f = (r.r-X, l_,. (j:, -y,/~> !'iJ-~ )"'_,. (;'4 -J'./ ~{vJ-K, j ~ ~~ -Y,) .1. 

;l(JIH ycnewHow peKOHCTPYKUitiM ~)JIJKHO OblTI>;r~ 0. (OTMeTMM, qTo 

OTiepaTOpOM ~aHa MHCTpyKUitlH M3Mep~T:b TpeKiti Ha yrJiaX IIOBOpOT8 ;1:(0 

90°). 
B) 0TCyTCTByiDT yqaCTKitl TpeKa, HarrpaBJI6HHbi6 B;L(OJI:b CTepeo6a3bl 

UeHTP (xu, Yu) Iti pa;L(Myc Ae JKpyJKHOcTiti, rrpoxo~Hmew qepes 

Tp.Ttl M3MepeHHbl6 Ha IIpOeKUitlM TpeKa rOtiKiti, 3aiiMWyTCR B B.Ttl~e: 

.z. " .t .t J ~ lh q l tl ") 
-1 IJ#~y,fi.t - ~~ -ltf'.,-~ L-, %1-J'l lf-9 ·-y~ t)d- 2t, 

.f. - - ) '1- b (Y.J-Y,)~-~ )- {j:,.-jf)/(xj-Y~ 

J/ .t J .z .J I ~ 1 L .l l J < 1 
~ {YJ- r,gYJ -11 ~-it ;-&-.r,,tx, -x~ -~g, -$ L 

~if = .t (f3·Y,j(?J·J'f)- (j; ·ji)~- )',) 

,.e ~ (z,- :rlf ).z, +if, -j'q /,e, 



IS. 

KOOPAMH8Tbl X~ M y ~ B~tJMCn8Hbi B CMC T8M8 CTepeorrapbi • ;QJIR TOrO 
tJTOObi HM OAMH yqacTOR rrpoeR~MM TpeKa He ObiJI HarrpaBJI8H BAOJI:O CT8-

pe0083bi, A0CT8TOtJHO BbiiTOnHeHM8 CJien;yromnx YCJIOBMH: 

y~ L... y~ M y~ L. y~ M y~ L. y~ 
MJIM 

y* > J 
I ~ 

M y* / y* 
2 ~ 

y* ? y* 
3 ~ 

r) 06e ITp08R~MM TpeRa JI8~8T TIO·OAHY CTOpOHy OT CTepeo6as~. 

8To sHatJMT, AOJI~Ho BbiiTOJIHRT:OCR ycJioBne: 

~i? f{.;;,· . } 7f ~), &. . . / t? 
Jill fl OTIP8A8~rf B a) • '"//t~) 

A) TipOeR~MM TpeRa MM8IOT 0AMH8ROB~ll 3HaR KPII1BM3H~ Ha pa3JIMtJH 

rrpoeR~MRX A8HHOH CTepeonap~. 

CHaqana TIPOB8PR8TCR, M3MepMMa JIM RpMBM3H8 TpeRa Ha OOOMX rrp 

8R~MRX. ;QJifl 8TOrO B~tJMCJIR8TCR CTpena rrpo 'M a np08R~MM TpeRa. 
/. 'If ~ J/ * il J h~ 7f if * "J 

~ :: .L LM.- x~ Jf6 -jf L- IX!~ ~ ~-x, I 
,. ;,. ~~ *-r":; .z. + ~ .,_ rY!J:t.-

EcJIM /4-j?e~~~st M .$,/ '? U'A1f , TO rrpoBepReTcR ycJIOBMe 

ftt" .J( -h. > & 
/ 

6.I. PeROHCTPYKijMR rrpocTpaHCTBeHHbiX TOtJeR 

EcnM napa rrpoeR~Mli TpeRa SAOBneTBOpReT scnOBMRM a)-A), npo
rpaMMa rrepeXOAMT R peROHCTpyR~MM E TipOcTpaHCTB8 RB83MCOOTB8TCTBS 

mMX TOti8R. 
PaccMOTpMM, AnR onpeAeneHHOCTM, nopflAOR BbitiMcneHJtili npM pe

ROHCTPYR~MM BTOpofti TOtiRM Ha CTepeorrape "~,'· • 

TionOJKIIlM~ =I, Ill BbltiiilCniilM te.· , J':· AJifl TOtJRM (x4,y2t·) ITO. 

~OpMy.naM ~ * 
x. ;:- x.z. * g 
# I ----~--~,----

1( -N I .z.. 1( 'II) "' J;· ;: ,f~. !' y~· -tY~./ - ~-
3HaR rrepe~ROpHeM B~OMpaeTCR M3 ycnOBMR: 

1f ~ 

ecnn ~· 7~i , TO "+", 
ecnn 1/11 .1f , To "-" 

if~· L Y~· 

(6.20) 

( 6 .2I) 



ilOCJie TOrO, KaK BbJtlltlCJieHO H0:30e 3HaqeHJtie ~ t ~eJiaeM CJie~yiO 
ll.\YIO ltiTepaD;MIO, HatrltiHafl C 6.20. I/lTI3paD;-l1l1 OOpbiBaiOTCfl, eCJil1 

/~1 - ~~ L. 0 .OOI eM, r~e )' -HOM13P JtiTepau;MM. ITpaKTJtiqecKM ~ocTa
T0"4HO ~BYX JtiTepau;Jtiil. 

ilpOCTpaHC TBeHHbie KOOp~MHaTbi :c*, y* Bbl"4l1CJifliOTCfl no clJOpMyJiaM 

(4.I)o 
ITpltl peKOHCTPYKUl1l1 npocTpaHCT:3eHHbiX TOtrer-\, BbiiiOJIHfliOTCfl ~Be 

BCnOMOraTeJI:OHbie npoBepKM: 

- no~ HOpHeM (6.2I) He ~OJIJKH) nOflBJiflT:OCfl OTpJtiiJ;aTeJI:OHOe "4110-

JIO (6.22) 

- (~- ~) * (xnpoeKD;MB,I- iCnpoeKu;MB,2) '/' 0 (6.23) 

nonOJIHltiTeJI:OHbie nponepKl1 BKJIIO~eHbi ~JIB y~OOCTBa. OTJia~Kl1 npor 

paMMbi. Ycneumoe BbiiiOJIHeHMe ~onoJIH!lTeJI:OHbiX ycJIOBMti (6.22) 11 (6.23 

rapaHTMpyeTCfl HeOOX0~!1IIAb!Ml1 YCJI0Bl1 rJMl1 a)+~). 

§ 7 ilponepKa COOTBeTCTBl1fl l1 ~paBl1JI:OHOCTl1 l13MepeHltlfl npoeKD;l1M 

Tpexa 

EcJIM paccMaTpltiBaeMafl napa npoeHu;Mil l13MepeHa npan!tlJI:OHO 11 np11 

Ha~JieJKJtiT O~HOMY npocTpaHCTBeHHOMy TpeKy, TO ~OJIJKHbi ycneUIHO ObiT:O 

BbinOJIHeHbi HPOBepKl1 (7.I) l1 (7.2). 

7.I. ITponepxa Ha nona;gaHMe B pa6oq11il o6~eM KaMepbi 

Pei\OHcTpy!tlponaHHbre xnasMcooTBeTCTBYIOll.\Me T0"4KL1 ~OJIJKHbi nonacT 

B pa6oq!tlil o6~eM KaMepbi (eM. 4.2.). 

7.2 • ilponepKa peKOHCTp;yMpOBaHI-IOrO TpeKa Ha rJia;gKOCT:O B nJIOC 

KOCTI1 (Z , c ) 

ECJII1 MarHL1THOe ITOJie HanpaBJieHO B~OJI:O OC!tl ~ l1 HeO~HOpO~-
HOCT:O ero npeHe6pemMMa, TO r;(., -yroJI norpy IKeHMfl Tpexa ( ,t., -yron 

MeJK~y 11Mn:yJI:OCOM qaCTl1D;bi l1 Z. ) IV10JKHO C"4l1TaT:O l1HTerpaJIOM ~Bl1JKe-

HL1fl. (ilOCTO.RHCTBO c;(, 6y~eT HapyruaT:DCfl MHOrOKpaTHbiM fl~epHbiM pacce 

flHL1eM, HO B yGJIOBl1flX BO~OpO~HO:t1 KaMepbi 3Tl1 clJaKTOpbi MaJibi) • 
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B TaHOM cJiyqae peiWHCTpylllpOB<HIHhie rrpocTpaHCTB8HHhi8 TO'iKL'! 

;zJ;OJI!KHhl JI8JK8T:b BOJI1'131'1 TIPRMOti H8 TIJI )CKOCTL'! ( f , ~ ) , r;n;e t -
yroJI TIOBOpOT8, rrp08KU1'11'1 H8 TIJIOCKOJT:b (x, y) rrpocTp8HCTB8HHOrO 

Tp8K8 • 9TO yCJIOBlll8 H830B8M K'QlllT8p:t18M rJI8;r(KOCTL'! TpeKa Ha TIJIOCI\OC

TL'! ( t 9 Z). IlOJIY'illlM C00TB8TCTBYIOUVI8 tlJOPMYJihi • 

Ha Kam;n;oM TpeKe peKoHcTpyVIpyeTCR 5 TOlleR. O;n;Ha TO'iKa - Bep

WL'!Ha, a '18THpe OCT8JI:bHhl8 TIOJiyqeHH rrplll peKOHCTPYKUL'!L'l cpe;n;Heti 1'1 

KpatiHeti T0'18K M8CI\lll C Tip08KUlll1'1 .t. -O~i H8/. -yiO, 1'1 C r/. -OM Ha 

b -yiO. IlporpaMMa yrropH;D;0'11'1B88T 3Tlll TO'iKlll B TIOpH;n;Ke B03p8CT8HVIR 

ITO K00p;D;L'!H8T8 X VI rrpeo6pasyeT TIOJIY'18HHhl8 TO'iKlll Tp8K8 B ClllCTeMy 

KOOp;D;lllH8T TpeKa, r;n;e 

Yr=Ys= o x1=-x5 
~ r *L£"~ *Jl. 

,. I::- [f.· - i (r, "+ Y./)J ~ r .,. .{)~· -,2, (jf -t ,/'r I J /lntJ 

;At -K- 71J 7. 
' !" ~ ~ /v ~xs-~~*h" ?.jj,-tm "';jj-ueHr ~- ::: - '"i ~ { ~ ( 1_1 ~ 

tf4 -¥- ~ 

. - j;- -?! .. w ~h..Y --
; - 0 - ./ if * J• ' h. * ? -KJ ~! 

r(~--K,; -1/?;- -~I 
-1{- * 

~-- y, 



I 
X =0 ,u _I . 
Y u=--za + B 

I8. 

I 

1aMeH11M rrapa6oJI:y OHP:YJKHOCT:O!O c u;er:TpOM ex:, Yu) Ji1 pa;nli'l:ycOM I/2a 
(eM. § 6, 6) ). Orrpe;neJIMM T80Jili1IJ;y ;n:yr t , COOTBeTCTB:YIOU(li1X 
peHOHCTp:y11pOB8HHbiM TOqHaM. 

= 0 

ITpoBe;neM anrrpoHC111M8IJ;L1IO peHO>ICTP:Y111POBaHHbiX ToqeH Ha rrJiocHoc 

T111 ( f, .Z ) rrpHMOt! ?::::Y?+Z" . 
Koat1JciJ111U111eHTbi.J' li1 ):.. 0 ~rrpe;neJitiM 1113 :ycJIOB111fl Mli1H111M:yMa E2 , r;ne: 

E ~ j (J,.- .Tt,.-:Ko).t, {7.3) 
~'~/ I 

OTH:y;IJ;a 111MeeM: ~ ) /. ·, 
.j-z ~1 - (Zz/r2z_; _ 

J> ~z~~ (Zf)~ 

(Zf<}Zz- (2zf }21 
X" = S"Z/ z-~- f7t J;c~ -

(7.3) 

r··, 

ITo;ncTaBMB X 111 ;K4 B ( 7.3) noJI:y q111M M11Hli1M:YM E~..:.. YqeT li18Mep11TeJI:o 

Hb!X OW1160H ;naeT ;IJ;Ji1CITepC11IO .;' , ROTOpaH MOJKeT ObiT:O 38llli1C8H8 [I7 
B :yrrpomeH}m~]H;nJ, _r~a~ ~ .z -t ) J 
RJl =- ,lp B:i 6 f:_. t'.tl- /. -t; ~/ ~1:.i) r~ ~l';tJ /I 

~ ~< I 

r;ne A = za',a. ~,· + r,· o - 118Mepli1TeJI:oHaH owli16Ha orrepaTo· 
0 

pa Ha CTOJie ~ITC-2,

1 ~·.~I !1 - f 
~o~:yJia ;IJ;JIR HPli1Tep H rJia;nHocTli1 Bb rJIH;IJ;li1T cJre;n:ymmMM o6pasoM: 

lntHL :t ~ K-.06 

B :y cJIOBHHX 2M BO;nopo;nH oH Hmre p11 "JltO;nMHJia" SHone PHMeH 'l?aJI:oHo 

rro;no6paHH1IM Roaw~MUMeHT K = 0,8, rrpli1 8TOM,RP11Tepli1IO :y;noBJieTBOpHeTj 

I 
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6onee 0,9995 HCTMHHHX TpeKOB. 

§ 8 TeeTH ;n;nR TpoeK 

B § 5 6bin0 OTMetreHO, liTO MHO:K:eCTBJI TpOeK, nOCTpOeHHbiX M3 

nap, npe~~RBRRIDTCR ~Ba TecTa (B.I, 8.2) 0 uenbiD BH~eneHMR TpOeK, 
KOTOpHe MOrJIT OTHOCMTbCR K O~HOMJI npOCTpaHCTBeHHOMJI TpeKy. 

8.I. Oj -TeCT 

nporpaMMB HaXO~I1T cpe~HKllO KOJnOHeHTJI TpOtiKM, T.e. npoeKUMIO 
TpeKa, KOTOpaR BXO~MT B napbl, npM-:Ia~neJKamVIe ~BJIM CnMCKaM. 

no ~BJIM napaM peKOHCTPJIHPJieT JH KOOp~MHaTa -3 nocne~Hei:r TOll 
KI1. 

TeeT y~atreH, ecnM 

/f~i"- ~/J/1 L CfPMf 

8.2. KpMTepVIM rna;n;KoCTH no ABYM cTepeonapaM 

no KaJK~OM nape, BXO~Rmeti B TpOMKJI, peKOHCTpJIMPJIR TOtJKI1 Tpe
Ka B npocTpaHCTBe, nonytrVIM IO ToqeKo 

BTOpotr TeeT 6yAeT HB3biB8TbC~: Kpi1TepMil rna~KOCTM TpeKa, Bbl
lJMCReHHOM ~nR IO TOtJeK Ha nnOCKOCTM (t e ) . 

BbitrMcneHMe "rna~KOCTM 11 aHanc rMtrHO BbitJMcneHMro "rna~KOCTM 11 ~n 

nap (OM • 7 .2), HO Ha~o HMeTb B Bl'~JI, liTO nRTb TO<ieK npMHa~nemaT 
O~HOM CTepeonape, TIRTb OCTaRbHbiX ~pyroti CTepeonape. 

§ 9. "MHHMbiM TpeK" 

KaK 6binO J'K838HO B § 5, 0 UE:RbiD 06HapymeHI1R noTepi1 HRI1 MC
Ka/:teHI1R HEc})OPM8UI1M no BMHe onepa:'opa-H3MepMTenR, He06XO~HMO 6binO 
nOCT pOIIITb HeKOTOP,IM 11 MHHMblM 11 TpeJC Ha npOeKUI1I1, He J'li8CTBJ'IDll(eti B 
Opi1ri1H8JibHOM nape • 8TOT TpeK non:1qaeTCR npoeKTMpOBaHIIIeM TipOCTpaH 

l BeHHOrO TpeKa, nonyqe:tmoro M3 OpiiriiiHaJI:&HOM napbl, H8 TpeTbiD CTe- 1 

peonpoeKUMID (ecnM oHa H3MepeHa). 
npoeKTI1pOB8HMe np011CXO~IIIT no CJie~yiDll(I1M clJOpMynaM: 
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<J?y"Hitl.l;[UI lf., ~ Bbllll'IeJIIDOTe.FI B TO'lli8 y-Y, X-X IIpH II8pBOM HTepaiJ,lrn, 

a IIpll BTOpoti B TOliK8 x*, y* (eM. ~ 4). 
X, Y - IWOp;u;:vmaThl OIITHlieeiWM oe:vr Tp8Tb8li eTepeonpoeiU:Cr1H. 

X, y - IIpOeTpaHeTB8HHH8 IWOpJ;IIHaTbl TOlii·GI Tperm. 

§10. Bo3MOJKHOeTll paeeMaTp:VIBaE~Ivioro M8TO,IJ;a aHaJIH3a KatieeTBa 

J13M8p8Hll.FI MaeOK 

llepBoe npriiVIeHeu:vre nporpaw!T-1!11 HE.R]) K pe3yJII>TaTaM M3r.1epeHII.FI 

MaeOK ,IT.JI.FI KaMepbl "JIIO,I!;MMJia" (8Keii8Jll1NI8HT p-p, 22 r8B/e) IIOI\a3aJI 

liTO B 60JiblilliHeTB8 eJry-qaeB IIpOIJ;8,II;ypa IWHTpOJI.FI KalieeTBa MaeoK yerrer 

HO 38.B8piiiaeTeH IIOeJie IIpHM8H8HliH IqlHT8pllH rJia,II;KOeTll K naparv'I (eM. 

§7). llpn 8TOM, JIM60 Bee IIapbi Oita3IIBaJIIleb OpHrHHaJibHbll\Ill, JIH60 BU

,II;8JI8HHblEi. TpO:tffili OI\a3HBaJIHeb Opllri1HaJibH1IMH. ,lla;ribHef;hune TeeTH ;rr,JIH 

Tp08K TpecloBan:lleb ,II;OeTaTOliHO pe,II;IW. 

l108TOMY, rrpe,n;eTaBJIH8T HHTepec orrpe,n;eJIHTb B8JIII1ll'IHY ,n;orryeTHMO 

OIIIHOim: IIpH I13M8p8IUIH L1aeK:vi TpeEa, eOOTB8TeTBYIDDUIM ,n;onyeKy B I\pH

T8pliH rJia,TI;KOeT11 11 eOIIOeTaBHTb 8TY B8JIHliHHY e IIIlipHHOll HatiaJibHOrO 

IIOJIYKopn,n;opa B nporpaMMe cpHJibTpan;n:rr 113MepeHHi1 HP,IL HAtE2 j 7/. 
MoJKHO elinTaTb, liTO nporpaMJVIa BE f<..l']) yenernHo pa6oTaeT, eeJin 

OHa B eoeTOSIHlili 06HapyJKIIBaTb OIIIII6Jtl1 M8Hbillli8 MJIII paBHbl8 IIOJIYiilliPHH 

Kopn,n;opa, Heo6xo,n;nMoro MH yenernHofii pa6oTH fl.# Z E t . 
OueHHM MH yeJioBui1 I\aMepnr "JIJJ,II;MMJia" n3MeHeHne ~ ~ Koop,n;:vrHa

TH IIpOeTpaHeTB8HHOrO Tp8I\a IIpli I13Jfl8H8HliH I13M8p8I-IHOM KOOp,II;IIHaTbl 

(Ha .JI8BOM eTepeorrpoeitiJ;IIII) B O,II;Hy :rJI:H ,n;pyryro eTopoHy IIOIIepei\ Tpe

Ka, HanpaBJieHHoro no,n; MaJI1Uv1 yrJioM It rry-qrcy. 

TalC RaK KOOp,II;llHaTa Z onpe,n;,;JI.r.reTeH no cpopMyJie 

8 z: 
(eM. §4) 

TO 
. LJ)j,,. IJ 

tJ z ,;:; V:t ( /lA ~ if 17) z. 
(s,n;eeb IIp8He6p8%8HO pa3HMIJ;8H M8JI\,IT,{ 00'181\TMBaMII). 

TaK RaK B8JililiHHa Z IIOliTM He M8HH3TeH IIpM H3M8H8HHH B8JIII'tiliHbl 

X n f ~ I, To H3 ? =0 noJiy-qiiM 14 ""l'n .:: 13 . KpoMe Toro, sHa

liemre cpyHKIJ;Im f.t :vrsBeeTHO n rrpn6JIH3MT8JII>HO paBHO 0. 004 (KaMepa 

JIIO.IUVMJI.A). 11sMeHeHHe Ha o,n;Hy e,n;:vrHnzy oTelieTa EITC-2 norrepeK 
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TIY1f.E\a Bbl30B8T COOTB8TCTByiDll\88 II3ME~H8Hl'I8 B KOOp,TI,I1HaTe $ Ha IJ.T 

Ll ~r~ ~ 5 .. Io-2 eM. 

Ji,JI.rr xoporno 113Iv1epeHHbiX Ha bTIC--2 TperwB B8JI1TYl'IHa r.n:a,urwcTn TP 

1\a (7.2) 11Iv188T, B OCHOBHOM, 3Ha<I8HII8 01\0.JIO 0.005~ (8TO 'TIICJIO TIO-

Jiy<IeHo 113 BU,TI,a'TII nporp81v1.Nlbi BE 
"JIIO,TI,MliiJID." ) • 

§ 

IIpii o6pa00TIW COOHTKll C KaMepLI 

~ -'>Zz 
; ~z 1 

;:::::. 0. 005 ( r.;ra,Il;:EWCTb T)8I\a, CM. 7. 2). 

0Tity,TI,a LJZ~JI!ff.0-2 cM.c y-qe·coM KoppeJIJIUI1H ~E~· (eM. II.2). 

CJie,ILOBaTeJibHO' LJ-?3-K. ~ ~tllZ rc~ ;II;.}IJI TO<IHO H3MepeHHbiX TpeiWB. 

rpmmua 0.8 ,WIJI ItpHT8p11H I'J1a,IJ;I~OcT·1 Tperta, IIOJIY<I8HHaH 8ICCII8pHM8H

TMbHO, COOTB8TCTBY8T 113M8H8HHIO K)Op,TI,MHaTbl jj IIOTiepeK IIJ<IEa Ha 

26 e;n;HHHU OT C<IeTa, T. e. 290 IvTI\M H 3. IIJI8HK8. 

BeJIH<IHHa IIOJIYKOpH,ILOpa B IIpOI'[JaMMe H.A2E2 IIpllHHTa paBHOi1 

200;.400 IvTitM. CJie,ILoBaTeJlbHO, Tpernr, rcoTopue He B cocToHH:vrn OTWliJlb 

TpoBaT:o nporpaMMa HAZE2 n3-3a IIJiox:oi1 r.mcrnr, ~TJKe na ypom-re KOHT

poJJ.rr MacoK MoryT OUT:& o6Hapy1~\eHLI. 

§II. Coo6rgeHnsr II rrpn3HaKII olli:vr6oK 

II.I. Coo6lljennsr 

II.I.I. ON T4PE 0/'11:. Y t'NE VIEW 
II.I.2. ON ii!PE 4 f?fllfl'ft: W.L-?H ONE Et/ENT 
II.I.3. NUI'113EA VIEW .T...f Wllt?N~ 

II.2. IIpnsHaKH ornn6oK 

I. Cooun~e co.nep.iK.liiT O.IL1UiaKOI>brit noMep npoeicunn. 

2. HoMep co~LITHH ne JI8JK.HT B yrcasaHHbrx: rpamiuax. 

3. 0,I(I-Ia 113 IWOp,ILHHaT OTIOpHbD: KpeCTOB OTCYTCTByeT. 

4. E.IU1I-IIIUa OTC<IeTa :H3Mep:vrTeJ[bHoro CTOJia oTcyTcTByeT. 

5. HoMcp Tperca paBeH ny.JIIO (He ny-qrcoBoro) • 

6. 0,ILHa :H3 1\00p,IL:HHaT H3MepeiiHbD\: TO<I8I\. OTCYTCTByeT. 
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7. Houop TpeKa He nona~aeT B yKasaHH@e rpaHMQu. 
8. TpeKM COOhlTMR MMeiDT O~MHaFOBhle HOMGpa. 
9. Bepll!MHa He B paooqeti o6Jrac TM. 

IO. :UMcnepcMR Bepll!MHhi npeBocxc~~MT sa ~aHHbie rpaHMQbi. 
II. qMcno cnMCKOB nap paBHO H~nro. 

I6. O~MH cnMCOK COMHMTen:OHbiX nap. COObiTMe 6paKyeTCR no Teope 
Me. 

I7. IlpMMeHHR ne pe6op ~JIB Tpoei: no BC eM KnaccaM He y~anoc:o 
/ 

BOccTaHOBMT:O HY~Hoe qMcno TpeKoB. 
I8. qMcno Hati;m;eHHbiX TpeKOB He COOTBGTCTByeT qMcny MSMepeHHbiX 

TpeKOB. 

ABTOPbi rny60KO npM3HaTen:OHbl J3.H.illMraeBy sa TIOCTORHHhlM MHTe
pec K pa6oTe M TIOJie3Hhle 3HMeqaHMR, 

ABTOpu TaK~e npMsHaTen:oHbl A.li.CTen:ouaxy dB noMo~:o, OKasaHHY 
npM OTJia~Ke nporpaMMhi. 

I 
I I 



11PJIIJIO)!{EHME 

11. I. 11ocTp08H118 cneu;11aJI:&HOiiJ j4aTp11Uhi 

Ill3M8H11M HyMepaD;11!0 Tp8KO:B, :BX);IJ;fl!I411X B Cn11COK nap, TaK11M o6pa 
30M, qT06bi Jie:Bhi~ 11 npaBbiD CTOJI6D;bl Cn11CKa COCTOHJI11 113 nocJie;IJ;O:BaTe 
HOCT11 HaqaJI:&HbiX aJieMeHTOB HaTypansHoro pR;n;a I, 2, 3, 4 ••••• 
HanpMMep, cnMcKy P11c.2 (c~. 5.I) 5y;n;eT COOT:BeTCT:BO:BaT:& Cn11COK 

I I 
I 2 
2 3 

3 I 3 
11pMMeM 3JieMeHTbi nenoro CTOJI6D;a 3a HOMtl pa CTPOK MaTpVID;bi, a HOMe pa, 
npa:Boro CTOJI6ga 3a HOM8pa CTOJI6D;OB MaTp11gbl. ilOCTpOVIM K:Ba;n;paTHY!O l 

MaTpVIgy, BCe 3JieMeHTbi KO:ropoti paBHbl Hymo,. KpOMe 3JieMeHTOB, Haxo-~' 

;IJ;HII4L1XCH Ha nepeceqeHVIVI t -OM CTpOKVI L1 ~ -oro CTOJI6ga, r;n;e 
( ~;~· ) eCT:& napa 113 :BblilleyKa3aHHOrO CnVICKa. Ha 3TL1X MeCTaX 6y-1 
;n;yT cTORT:& e;n;VIHVIqKVI. I 

HeTpy;n;Ho 3aMeTL1T:&, qTO aa;n;aqa, nocTa:BJieHHaR B 5.I, CBO;IJ;VIT- I 
I 

CH K aHaJIM3Y 3TOti cneu;11aJI:&HO~ METP11D;bl. I 

11.2. AHaJI113 cneuwan:oHo~ MaTt'Mg~. 

11.2. I. On11caHvie MaTpMghl 

J!ICCJie;n;y eTCH KBa;n;paT Hafl MaTpv.D;a nopR;n;Ka I? , A= ( IJ,/ · ) 
3JieMeHTaMVI KOTopoti R:BJIHIOTCH HYJI11 11 e;n;11HVID;bl. B KaJK;n;o~ cTpOKe 11 B 
Ka/K;IJ;OM CTOJI6ge cymecT:ByeT XOTR 6l! O;IJ;Ha I. 

11.2.2. ilOCTaHOBKa 3aAaq11 

Bbi6epeM 113 Kam;n;ot1 CTPOKVI BbiLI80TIL1CaHHOt1 MaTpMD;bl no O;IJ;HOMY 
HeHynenoMy aJieMeHTy. IToJiyq11M HeKoTopoe MHOJKeCTBO JL. , Mom--HOCT:&IO ~ • 

OnpeAeJieH118 r. MaTp11u;a A H1l3biBaeTCH OT;IJ;eJI11MOti ' eCJI11 cy
u~eCTByeT TaKOe MHOJKeCTBO JL , BCe 3JI8M3HTb! KOTOporo HaXO;IJ;RT-, 
Cfl B pa3JI11qHbJX CTOJI6gax MaTp11D;bl .\. Heo6XO;IJ;L1MO Hat1TM YCJIOBVIH, npVI 

y;n;OBJieTBOpeHMVI KOTOpbiX MaTpVID;a A 6y;n;eT OT;IJ;eJIVIMOti. 

IT.2.3. TepMVIHOJiorMR 

0603HaqVIM ;n;eTepM11HaHT KBa;IJ;p3THO~ MaTp11D;bi A nopH;n;Ka ~ qepe 
n. 1 Ai. 8an11meM paaJioJKeHtlle ;n;eTepMMH 3HTa I Al no nocne;n;HeMy cTon6u;y 
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(I) 
ECJU'I HIDKe 6y,n,eT H,li,TH pe'% 0 NIDIOpax, TO no.n.pa3yMeBaiOTC.fi 

KO Mm!Opbt, COOTBeTCTByroll(He HeHyJie:E>OMY 3JieMeHTY. 
IlycT:o cpe,n,H MHHOpOB I? -I nop.f.f,ll;Ka H3 (I) cymeCTByeT MHHOp 

CTOJI6noM, He BCe 3JieMeHTbt KOTOporc• paBHbt HyJIID. 3anHIDeM pa3JIO~e 
3TOrO MHHOpa no 3TOMY CTOJI6ny aH~corH~HO (I). Ilo;ryqeHHbte MHHOpbt 
J1 -2 nopH,IUta HCCJie.n.yeM H pa3JIOiKID\1 aHaJIOrH;.H MHHZ:p )t. -I I H-~ ~ ,_, 

Ka H T • .n.. Ilo.JIY'lliT C.fl neno 'IRa MHHopo B 1 ',1 , 1 ~ , ... , 
CTporo COOTBeTCTBYJOID;a.fl onpe,n,eJieHHOMJT Ha6opy 3JieMe TOB MaTpHUJ)I A 
I a. r ::-ll. 'tiT06:bi no~T:O BCe MHOiKeCTBO ueno~eK, He06XO,li,HMO 
~e:U6pa~ B pa3JIO~eH:rurx THTia (I) :3Ce MHHOpbt (CM. pHC. 5). 

A" 

/1 
11-l. 

PHc. 5. ,lUrarpaMMa nocTpOeHH.fl BCe:::>o MHO~eCTBa ueno~eK 

K Kllllf,l(OJ!: UBIIO'!Ke (pxc. 5) ;IJ;•)68B:iiM 0611!i1J!: 3JIBMSHT ;,1 7 • 
Onpe8eJieHHe 2. EcJIH npH nocrpoeHHH o~epe,n,Ho~ ueno'IKH no~ 

C.fl MHHOp nop~Ka 60JI:ome I, BCe 3JieMeHTbt ROTC 
poro paBHH 0, nocTpoeHHe .n.aHHo~ ueno'IKH o6-
PHBaeTc.fi. Ha~o~JM T~1ueno'IKy HenoJIHo!. UE 
no~ THna 1 'J / , /1 / , , ... , ) 
Ha3btB8IDTC.fi TIOJIHHMH. 



Onpe;n;eneH11e 3. 

3. 

ilOJIHaR nerro;I;a Ha 3bl138 8TC R HeHyJieBO:ti, 8CJI11 8 

sneMeHT /.I J I 0, T .e. /.# (= =I. 

JieMMa. }lJIR TOrO, 4TOObi cymec~'BOB8Jia ITOJIH8I1 HBHyJieBaR nerr04K 

H800XO;ZJ;11MO 11 ;z);OCTaT04l~?y cyll{eCTBOB8H118 XOTR Obi '~HOM 

nerr04R11 /117 , j;; ~~ , .. o c M11HopoM /.# 1 
#- 0, r;n;e J!;= ~ 11-~, .. _ . I. 

]locTaT04HOCT:o. Ecn11 K=I, TO ~~ocTaT04HOcT:o ;n;oRa saHa. ITycT:o 

K~I. Tor;n;a pasJIOJK11M M11HOp jii'J no t1JOpMyJie (I). Cpe;n;11 M11HO-: 

pOB K-I ITOpR;n;Ka Hatl;n;eTCH XOT:O O;IJ;111[, OTJI114Hhli1 OT HYJIR 11 T.;n;. B . 

pesyn:oTaTe nony411M M11HOp /,4 f f 0 11, cJre;n;oBaT en:oHo" nocTp011M 

ITOJIHYID HeHyJieByiD nerroqKy. 

Heo6XO;ZJ;11MOCT:O. TaR K8K B ITOJIHO:Vi H8~JJI8BOM neiT04K8 cymecTByer 

M11Hop, oTJI114HbiM OT HyJIR (a 11MeHHO /II/ #-0), TO 8T11M caMbiM ;n;o1 

KasaHa Heo6xo;n;11MOCTL. I 
TeopeMa. }lJIR TOrO, qTOObi MaT)Mna 6biJI8 OT;ZJ;8JI11MOM, H800XO;ZJ;11MO l 

I 

11 ;ZJ;OCTaT04HO cyULeCTBOB8H11e XOTR 6:)1 O;ZJ;HOti ITOJIHOM HeHyJieBOM nerroq-i 
I 

K~ • )lOC TBT 0 qH OC TD • ilOJIH O.iti H 8H~ Jl 8 BOll rr,e ITOqKe /f "/, ,/# 7 . . j;l/! 
COOTB8TCTBY8T MHOJK8CTBO ...fl., C M)!ILHOCT:OIO ,...e..:: n 8JI8M8HTOB MaT-

p11nbi A, paBHblx I, KaJK;n;oMy 11s RoTo pbiX o;n;HosHaqHo cooTBeTcTByeT 

M11HOp B ;n;aHHOt1 nerrO'tlK8. Bee 8JI8M8 :!Tbl MHOJK8CTB8 _.e.. H8XO;ZJ;RTCR B 

pasJI114HhiX cTpoKax 11 cTon6nax MaTpAnbl A, 4TO cne;n;yeT 11s onpe;n;eneH. 

I10CTp08H11H nerrO'tlK11. }lOCT8T04HOCTL ;ZJ;OK838Ha. 

Heooxo;n;MMocT:o. ITycT:o Hawa Marp11na oT;n;eJIMMa. 8To sHa'tl11T, 4TOI 

cymecTByeT MHOJK8CTBO fL z { ,K/Xt.J.~1 . , X=~C MOULHOCT:OID ..1l ~ Jt ~ 
BCe 8JI8MBHTbl KOTOpOrO HaXO;ZJ;RTCH B pa3JIM'tlHbiX CTPOK8X 11 CTOJionax ! 

IvlaTpMnbl A • 
.IJ.onycT11M, 4TO 8JI8M8HT MHOJK8CTBa .Jl_ , HaXO;ZJ;RUL11MCH B /Z-OM 

CTOJione, JI8JK11T Ha /.. -Oti CTpOK8 ( t/;"A 6. ,.A- ) • B03LM8M COOTB8T 

BYID!IL11M eMy M11HOp ~/ ftj. Lli3 onpe;n;eJieH11R O_T;ZJ;8~VIMOCT11 CJie;n;yeT 

qTo 6y;n;eT cymecTBOBaT:o sneMeHT q·~~-/ (. A t t..! . . CooT 
/ -,-~; 

B8TCTBYIDIIL11M eMy MVIHOp oy;n;eT /II I . 8TOT nponecc npo;n;oJIJKVIM 

;ILO ITOJIY48HL1H ML1HOpa rrepBOrO ITOpR;ziK8 /,1 /{:- '!t~::: .f . TaK11M 06-

pa~OM Mbl I10CTp011M ITOJIHyro HeHyJieiyiO nenOqKy. 

Cne;n;cTB11e. Llis neMMhi 11 Teopervbi cne;n;yeT, 4TO MOJKHO nocTp011TL 

aJirOp11TM onpe;n;eJieH11H OT;ZJ;BJIL1MOCT11 M8TP11nhl, 11CI10JIL3YR Bbl'tl11CJI8H118 

M11HOpOB. 
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