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B B e .It e B H e~ 

O.ns.o~ as nporpaMM 31J4, BE!06XOJliiMLtX ltJlS! o6pa60TI<H sxcnepm

MeHTWU.RoA Hapo~, RO'l'Opas£ 6y.tte'.l' nonyqeBa c n~OliiDID coopy

DeMoro TOPOH;ItaJI»Horo cneKTpoMeTpa /1 I, smJI.R:eTC.fi nporpaMMa pac

nossa:Ball1l.fi TpeRoB e-tA e. pattern re~c.'-1-r.'c-vl pro?raW? } • 
3a,J:taqeft ftOA nporpawau JIUDJ18TC.fl m,neJJ.elllle HS COBORYIIHOC'l'B 

CHrHSJIOB, sapei'IIC'l'PJ!pOJJa.HliSX nponopUHOHB.AHBMH KaMepaMH, MaceR

BOB KOOP,ltii.Ha'l', npH.aa.ztJle&afJU«X peaJIDHBM 'l'peKaM, H OD03HB.:B8HJ/Ie cpe

.ItB at.rmx TpeKOB TpeKa B.CROMCro rny6oROHeynpyroro co6H'l'M. 06cyE

.neHBe aaropH~a aTO~ nporpaMMu co~ePEH'l'CH B npe~JJ.oKeBBH sxcne

pJDAe.B.'fa /1/ H B nocJJ.e.ItYIOilU!X M••opa.H..ItyMax /2,4,6,8,9/. llpH S'l'C* 

6uJDI BHCKaSa.HH pasJIIIV~He anea ., 

B B8.C'l'OJIQle! pa6Me MH nOJmTaeMOJI CH.C'1'8Ma'l'll31ilPOBaT.D 3'1'H 

H.neH, a 'l'BE&e coMBe'l'CTDYDI!He nporpaMMH, HcnoasyeMse B JU)yru 

sRcnepoEurrax, c 'l'eM, q'l'o6u n~~ltAOEft.D aJU"opx-rM pacnossaBSuu 

TpeKoB. B nocne.nyoneM npe.nno}]jlrae'l'c.s:r ero peaDsanwt .aa 3114 C.IIC 

6400 OWIH, npo:aepxa ero 3<W)eK•rJIBBOC'l'B H onpe.neJleoe BpeMeHH 31.JA 

C DOMOIJ!fal> CE&Hepzpo:BalllillX Me'l':lltOM MOB'l'e-KapJJ.O MOOHHIIX 'l'peROB /5/ 
llpeqe qeM pacCMa'l'pHBaT.E. aJli'OpB'l'MS pacnOSHB.JWHBR 'l'peKOB, 

OC'l'aHOBBMCJI RpaftO Ha Reo6XO,ItiMHX .IV!H )t8JlDHetimero 06CyJt)tellJIJI 

xapmrrepmeifoax cne:np(lfte'l'pa 1 noBe.IteHHII MIOOHHYX TpeROB B cnen

pOMe'l'pe. 

1. Kpa'l'Roe OnHCa.HHe cneKTpOMe'l'pa H 
xapaRTepltCTBK MOOHBOI'O nyqxa. 

CneKTpOMeTp /1/ npe.ncTaEJIJre'l' co6o~ ItllJJ.HliAP xs HBMarHB.qeH

uoro Eenesa ,ttKaMe'l'p<:ld 280 OM, no ocH :KO'roporo pacnon.oHtesa lU,lll<o

BO.nopo).'(BBJI (llB.ltKO~eb'epme:sas} MBme& H coC'l'OJI'l' Is 10 cynepAO.JlY-
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Aea no 4,5 M ;a;JUUiol /33/. Kwc.llSA cyneiJ.to.ny n coc'l'OB'l' as qe'.l'spex 

MOJtYJJ.el, .zvmaol no 100 CM, Rn-ropse pacnoJJ.o'R:emJ Ha paccTOHHU 

1 o CM ll.PY r OT mra. 

I.tu.'l1d MOllY A COO'l'OH'f J!H .ll8BSI'l'Jl JK8Jl83HHX lq)yrJJHX fiJiaC'l'JIH 

)UI8M8'l'POU 280 CM Jl '1'0.1.UULHOI '10 CM.. B Il8.H'l'pe DJiaCTJ!H HaXO.ItBTCSI 

RpyrJJafl .JV:ipa Jl,I8M8Tpc».t 30 CM1• He0CSX0,1PIMa.SI ,IVlfi p83M80l8HU MIIID8-

Bil It npoBO.ltBDOB 8JieK'l'PH'IecKO!'O TOK&. llOJU108 ROJUA8CTBO fiJUlC

TU • 360. nouas ll)IIUfa cneR'J~POMe'l'pa - 48 •· 

TpaeK'l'OPBJI paccesDiaOro JtllOHa dy)(et.r onpe.neJ.Ul'fJIOs: c nOMoop.m 

40 nap DJ10CKOCHI nponOpllHOBH&JiHX K8Mep, BM8DJPIX pasMep 3~, 
K 40 Tpllrl'epl!HX CllHBT.lllJlJl.fU.lHOllHHX: C"i8T1UIROB /19/. KaMeps B 0118'1'

tl.BKH. 6y JJYT pa.cnoJJB.raTACJI B 1 o CM ~JJJIX Me-.:o;y dAOKSMB... .I(B.SMeTp 

BO.llOPGARO!'O cocyma COCTaBAH8~~ 110 MM H dNJJ. BNdpaH KCXOAR BS 

Tpedo:eaautn,. wads 99% MmoBHOI•o ny'IKa. B XYltDleM CJIYllae .• npoxo.ItB

JJ.o qepes MUe& .• 

B npoeRft /1/ CKasaHO, trfO 99% MDOJIBOI'O ny'!Ka J18D'l' B npe

.tt8J18X ~ 32 MM no BeP'fiiKaJJJI • : 42 MM no ropaso.aTaD .• 

UocJJ.eJlYI)IJPie pacqe'l'H /Z6/ noxasaJUl, uo paJtB.an.aoe pacnpe

.ne.neue DJ'IK& MOlle'!' dl:l!:D &nn)lOKCliM1lPOBUO raycco:sol ~YBlUXBel 

co OTaB.Ita.PTBSM cnRJtOBeBBeM 6 !:::: 2,1 OM :s BaqaJJ.e cnex'l'~e-rpa 

B a~ 3111 OM - B KOHil8 .• 

99% 118JlU)n:tero nOToaa ( dos y11era ru.o ) co;o;epu'l'CSI B KPY

re J,tB8MM'poM 12. CM B BaUD OileK'l'pcllftpa 11 17 OM - B KOHI(e. 

ItP<*e OCHOBHofl KC*fiOHelrJ~H B nyqse npHCY'fCTJ5YD'f raJJ.o

MI>OB8. ~O'l'opye .:rpyCSo uouo npe.neaBR'J$ pacnpe.tteJteH.HYMll paBHo

Mepso no ce~t:Hti!O .tte'l'U'l'opa c BB'feBCHBHoc-rJ.m nopSI,ItKa 5,.10-3 0'1' 

nouofi R.HeBCR:BBOC'fH nyua. HPH MaKOIIMaABoft ::seDtUtHe 109 

_f( /JINdly AC B 1 C8R BpeMeHn cCSpoca MO COO'l'Be'fC'l'BYM' 5 .1of' 

'I&C'fll11/ca. npoxo.nmiUIX qepes 18Mepy. 
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2. llOB8):t8.1l118 MI)()HHSX 'l'p8KOB B 
CDeK'l'pa118Tpe. 

B npeaecJpne.BD. 3@)eKTBM.U MRGrOKpa'fHO.I'O pacceJJB.WJ, HORHsa

UIIOIIHilJMH DO'l8p.RMJI II DpB JC:IOBUH, qTO EeJieSHHf;i TOp HMee'l' JtOCTa

tfoqJiH8 pasuepY, MJ)OJ1H -roro a sap~. KaK 11 nepuqBJd DY1!0K. M

KJJ.OBRI1l'011 Mai'JUI'l'lWM DOJJ.eM 'l"BlUliA o6pasOM, lf.'l'O COBepmaiJ'l nepRO,llB

qecttHe OCI.tll11J111UHB Bl:lTfpK HSMa~•JUllieBBOro zeJtesa, cRMMe'l'pHqBHe o-r

HOCB'l'e&so l'JJa:Biloi1 OCR CDeR'l'pOMeTpa /1/ • 3-fJil OCllHJ1JlJIIXU MO.I'Y'f 

cSH'f!t Oxap&l('l'8.PJI30:sa.BH 8MI11BITYJtoA A B. .ltDBO~ DOJiyBOJJHH ~ f /2_ • 

Ou cB838HH npoc«rYM odpase»,a c K:aHeMa-ruost npouecca aeynpyroro 

paccemuur: 

'A112 a 6.66 PfJ.' I B 

A - Mp Cfg • 
- ~ ( e)tJl.H'IIIlfl - I'sB, T, M) , 

0.3 B Cf MaKe .• 

I'Jle P'l - nonepeUJIIA HMny ae paccemmoro MJDOlf8, t 

B - BeJIB'II!Ba IUUlpmlteBHOCft O.ltliOpO,ItHOl"' WlrHlt«fHOI'O D01JJI B &eJlese 

MarBI!ft, 1-2 
- nepe,lt8liBJd '18TH}~XMepmd any &e, 12 

• 2 Eo ~ 
( 1 - CO.$ 8 .J1 ) t ~ ~"~~ • 2MJ£o - MaKOBMa.&Bd nepe,Jt8.H.H.l.ll BMDY JJM, 

Eo- auep!'Jlfi n8.):t8l00tero Mmoua, ~~, ~ - 3Hepru • yroJJ. pacceJIHBo

ro MI)()Ra. 

llpa ytlft8 Doeftmm&x IOUSattllOBHYX DO'.l'ept. Mmo.BH8JI ~o

pu npe.ttC'!alUI.fle'.l' cocSo~ Jlorapa(uH'CiecKyl> CIUIJ&llft • B DOJI.SlPBYX BOOP

,IUtBa'!aX (1 ... ,CJ ) "PflU'l'Opu Ml&M' 6bl'f.& npe.ttC'l'8.:BJleHa B mute•: 

~ • f-'
0 

bi-p [a(t9-f3o)/~] • 
I'Jt8 Q • 1, 2 raB/M - llOHB.sanBORHLie DO'l'8pB 

• 3'ro cJte.rtYe'l' as ypaBBe.BJfl: 
P • o.axBx R -~ R a P=Po - cr 1.J = ( !.J = R 6 > = Po-oRe 

I AP-~l1R t, ~r< ::::-ar<L\e 
l A P • -a I< fJ 6 ~ R = - -~ ( 8--: 8o) 

t.> 
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B &eJJ.ese B Ba 0,3xB • 0,6 rsBJ11 - KOHftallU.. xapm<TePftS~ 

r<p14:mt3By 'l'paeKTOpU B JI8I'HHHOM DOlle B=2T. ifH.neKOOM •o• MUeqeBS 

Halla&aue napmae'.rps. 

Eo.m B3UMO.IteiOTBHe npoHsOimo 'fO'Uio .aa oea cneKTpOMeTpa, To 

Tpaurropu pacoesnllioro uro.aa 6y;{eT 11e~taT.L B DJWCKOC'l'Jt, sattsmyttol 
\ 

Ha Kaca'l'eJJ.LHyiO B 'l'O'CUCe B3amMO.It8HCTBU R ocr. CUeK'fpoMeTpa. B npo

TI.BHOIA CJJyq&e UCTiU.{S. CSy,IteT KOJlOda'l'.LOSI OTHOCWI.'e.U.HO DJJ.OCKOCft., 

B TaCSJJ..1 DpJttlt8.zteliD1 .B.eKO'lOPtle .n,a.B.HHe, B8Jft'&e 113 /19/ 0 pac

C9418HRRX, npOXO.WWUU MI)QllOM O'l ~~Oim14 BSSJIMOJ48~C'l'BRJI ,ItO 'l'OUJI BXo

.na B Xt8JJ.e80 ( ~ 1 ) , J3HY'l'PH llte11e3U ( /_,2. ) t BHy\'pll O'l'Bepc'tU B MariUt

'l'e .ItO cJle;tyiOilleA BCTpeqm c m:e.aeaoM ( Lt 3), cyMMapHoe paCC'l'OJDUle, 

npo£1,1\eHHoe aa' noJJyEOJIHy /1. 112. ('-'!f) 13 saBHCHMOO'l'H O'l :seuqu Eo, 
Ejf ,' C(- 2 

, X , 1J • 3J.tec:& X a y - eKei1 mw.roBYe napeueBBSe: 

'!f(Eo-Ejf) /Eo , X: ~ 2 /211JO (Eo-E)-~)~; f /r ~~X 
Tap.!lllp 1 

'~-----! 

! Eo ~ 1-2. X y i 

PacCTomute. M Lt ~ 
~~-UJ. .. __ -~·g,·--~t-~*--~-· -· ·-··-,.,¥~-I --

! 

1 
~•20 I 24 12 

j12o 1 so 56 

I 120 I 96 
I 13,5 

I zoo !100 94 

j2ao I 56 294 

Jzso 140 1:31 
' 

--
0,1 

0,5 

0,3 

0,5 

0,7 

0,5 

1-'---·-· 

0,8 

o.5 
0,8 

o.5 

I 0,8 
' 0,5 ~ 
l 

! 4,5 4 I s 
j 3,3 15 i 5 
! I I I a a ( 12 

! 4,5 22 I s 
I 2,2 I 23 I 2 

1 4,5 I 25 I 7 

11,5 

21 

22 

29 

26 

33 

Kate BB.ttBO 11s s'l'of! TadJJH.nH •. paoc,.oJIBIIe, npoxo,ItmMoe MI>OHOM 

sa noJJy:BOJUIY, ooc'l'aBJl.f!e'! 11-33 M• npJI 9'!0M :e zeJteae - 4-25 M. 

llO:Be,I(eHJle MI)()HHflX 'l'peROB n oneRTpclletttpe C y'le'l'CJW IABOl'ORpa'l'

HOl"O pacoesrHU H BOlm3a.tlBOHHHX nOTepa 143y~aJJ.OCJ. KyrrHB.YM B Bee-
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TeprOM<Sil nyHM MO.It8JJ.HpoB&BIUI li!8'1'0,ItOM MoHft-KapJIO TpeKO:B C no

MOD\W) nporpaMMH HALO /3/. 
B Tad.Dll8 2 npBBe,IteRH H8I4:0TOpHe .Ita.HHYe• DOJJy'I8BHHe B paCSo

tte /2/ B pesyJJD'l'a'l'e MO)leJJ.I!po:BB.RM MTOOHHHX 'fpa8KlfOpd, 0 38BB.CJI-
1 ~~<t>oP A. u.~.4 10 t , 

MOC'r.RX YI'JlOB l.p Kif 11 lCIIM8fl.II81'1H ~ 0'1' ROOP.JtB.Haft 2 • 

3.n;eca <f=.arc f; f - noJVIPHHM yroJt 'ro'tRa Tpaenopu c 

KOOP~ X • Y. • Z • oc:L Z - HanpaBJieaa :u;oa 0011. cnerr-

pOMeTpa. tp 1 =arc. -1; 9 /x( •· noJUipBHR y.roJt 'l'O'DtH 'l'pae:sTopu 
. . I 

B npJtBeJteHBoA K 'lO'IRe B38HMO.n;~lcTBB.fi CHC'l'eMe Koop~-.r. 6c• X 
PI Y. 'M'oft CKC'reMY no:sepaym O'IHoow.reaao OCH Z -rax, tf'l'O X 1 

' ROMDOHeB'f8 w.m.y aca MJDOHa pama By111D; 'i. - Y. -ROOPJ.t11Ba'1'8 H-

Y'Y.' 'J Ry~e~ 'l'OqKH 'l'paeK'l'OpHW B CJIC'f,M8 ~ ~ • 

Tad.muxa 2. 

3aBHCBMOCS <f f c.p I • v' 0'1' KOOPJ.tHBB.TH z 
Eo -200 raB. 'J •160 rs:S.12-so(raB/c)2• !~ =O,Le=Y-e=O• ~ =1•. 
l I -o 6 0 lf I o ~tp' 

0 - !~ l I Z,"" 1 \{) ~ :::J ~ tM..£1 I !:1' J ~ 
I i j 

i 
I 

i 

I 
I 

I 

3 0 0 c 0 0 0 

5 -o.5 17.5 0,02 .a 0,1 4,6 

10 -2.6 30.0 0,3 3,2 2,7 27,6 

15 0,7 34 0,7 7.2 4.9 49,6 

20 -0,01 13 o.o 8 . .2 2,7 31.2 

30 -2-.2 28 0,1 6.4 .• 5 60.0 

40 -1.3 28 0,4 14,5 -.6.0 66.7 

47 -2,3 I 30 -0,6 I 9.3 - 5.1 71.6 

3,Jtem. ~ -:::: E" 0 -~ • X '6, ~B) lj~ - R()Op,lUIJJa,-y 'rO'IKJl BSUMo

.n:eA<rrBU. 

! 

I 
i 
! 
j 

I 

Hs 3'l'Otf 'r8CS.JIHI.U1 mutHO, q'l 0 Hs-88 MHO!'OKpattHOrO pacce.fiHB.ft 

TOUJI TpaeKTOpu nepeCT8Jl'l' Ha.XO,nll'l'.&CH B O)l.llf>« nJJ.OCKOCft X paadpo. 
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calm O'l'ROCW!'e&HO cpe.n;HHX SBa11 emd CO Cpe.JUieKBaJtl)a'l'HtJJWMB. O'fKJJ.Q

HeHBBMH ,IJ;Jlfl iJ t 90 7 CM• ltU ~~ ~ 90 15° B JVI,ft If - ,no 35° • 

B 'fad11Bll" 3 Dpi4Be,neHH salJP!CtiMOOTH pBCCTO~ O'f OCH cneK'f

pouearpa .no TpaeRTop:r.n c pasmrqHliiMR napaMeTpaMH r-2. a V • 

TaCSJIHU.a ~ 

3a:BuomaOC'f~t :eeJ.U4qHIW R O'l xoop.ItHHa'l'H Z (E0==200 raB) 
R:: J x ~ '12. - paccTo.fiHHe O'l' OCH cneRTpQ~~Je'rpa .no 'l'paeR-ropo. 

. R .MY 

2)v4 tt-'2.=60 
v -40 

t? 2..=60 
" :::160 

l '? l. a225 
v •120 

3 - - 237 
5 173 324 456 
7 255 431 654 
10 358 504 9(11 

15 473 400 1215 
20 518 89 1392 
25 491 I 366 1515 
30 392 5~ 

35 224 371 
40 I 69 156 
47 292 460 

• 

3. CocmB 14BfJO~IlliJ.rt co cnettTPOMe'i'pa. 

HBf)opaatX~J~. nonyqa.eMaf.[ c1> cneK'l'P'fAM'pa ( cBrliBJlH c nponop.. 

~OBa&BHX B&Mtp H CJlPlB'fHJlJUIItliOWiUX C'Cie'l'tlmtOB) t RpOMe KOOp,nJJ.Ha'l' 

MJ)()BHOrO 1.'peBa HCROMOrO r.ny60HOHeynpyroro COObl'J.'HSI, B DPHHilBD8 

MOilteT CO.z.tepxtaT:& myMOBHe CT4rHa:'lU, ROOP.lV1Ha'l'H <lJOflOBLlX UCTI!llt 

raJlo-MIOOHOl! nyqaa, MIOOBHWX 'l'ptmOB 0'1' B9amJ!Oll8f8C'rllH.ft BeCBO.U.BRX 

Da.numliiX MDOBOB B MBIJleBB. Kp0111e '!'oro, qaeT:& ROOP.IU/lHa'f DOJleSBOrO 

TpeKa MOite'l' dll.l':& He sapei'IIc'fp!!pOBS.Sa VIS-sa B8~K'1'llldi0Cft D-

Mep. 
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PacCMO'l'PIM ftll nyBK'fS no O'f,Ite&BOCTB. 

1) 06UlBA BOB B sa.11.e. Buro.naps: 6oJibmOMy paccTORHBlO saJIB. 

0'1' yCKOPH'feU ( 1200 M) /34/, 9'fC"l' ~OB 6y~'f O'fCy'fCTB0138.'f.D • 

2) i)OB I'8J10 MI)()JJ.OB nyqsa JlliJUI8TCJt OCBOBHSM BC'fOqH.RKOM {poaa. 

ViB!'eHCKBHOCtt'.D 1'8.10 MI)()HOB, npoXC•.It.mtUIX qepes CDeR'fpoM8Tp, COCT8B

JLFI8'1' 5.1o6 cex. 

B 'l'a6.111Ile 4 npe.nC'faBJleHY :se:poRTHOC'f.ll nosmJJ.eBWI B cOCSLr!'u 

0, 1 , • • • , 4 1'8.10 'l'peKOB npa ,1lJJI\!'8.&HOC'l'H BOpo'.l' 30 BC8K • 

Ta6JW.ta 4 

KouqecTBO KouqecTBO 
ra.11.o 'l'P8KOB cg6H1'Bia ~ 

0 82 
1 15 
2 2,3 
3 0,3 

' 
4 01 5 

C MIID.18BDD. 

OneHKa 'faux coCSJrrBA BHIIOJUle.aa B /27/. IIPB pacqeTe npllBBMa

Jmc.D BO BBDaB.B.e paccea:HS.Se MI)OJIH, BHJ18T810!JU!e no.n yrJ.IBMH, 6o.:&

IDHMJ4 nyUOBLlX rO,nOCKOfiBqecKHX C'l8TqHKOB sa paspe~ee BpeMJI 

20 BCeK. OJ.teHKa ,ItaeT CJle,1tYI'Jil88 Crt'BOCHTe&HOe ROJlBqeCTBO TaRHX 

co6HTd: 1% - JtJJ.R ~ MJIIDea B. 2Ei% - .ttJLFI C-wuneo. 

~emta BepOftHOC'l'll DOJIBJ16Bll.fl BifOpQI'O BSaHMO.n;e~CTBU sa pas

pemeJUloe BpeiUI 20 HOeK B CJJY1188 ~-MHmeD, BOTOpyl> MODO B&IlOJ1-

Hl4'f.D no ,naHHYM, npBBe,neHHSM sa ]>Hc.17 /1/, ,nae'l' cyrnecTBeHHo uem.

mym BeJlBqHUy - 2.10-6 
2.. 

(~>,-0,1, Jr. // 0,02 , Eo== 1~~0 rsB, 1,6.109 p /BMilyAc, 
'~~ ~ . 

xonmqecTBO odpaaoBSHBax coda-rml- 2.1u- coduTBI/eex.). 

B Ta6J11Ule 5 npllBe.tteBll BepOJl'l'HOC!'JI o6pasol38.BM .ttBYX w CSoJJ.ee 

codH'l'llit B cnyqae C MHID8lm sa Bpt-11 20 HC8B. 
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Komrqec'l'BO I 
BsaliMo.zteA- 1 

C!' 

Ta<Spua 5 

65 
26 I 

G.a 1 

1.a I 0,5 

4) fi ponopUB.OHa&BHe K&UepY, 

He~BHOCTit nponopUHO.HiUbRHX KaMep, H3BeC'l'H8JI ;ltJUI KaMep 

pasuqaol· ROBC!'PyKUHH /2~/, tlOcT&BU:e'l' ::0,03 - 1%. B 'l'a6D

ue 6 npH:se.neBH paccu'l'a.BHHe no tpo.IJiy ne 

P == 100 CsoK c K (1- c >8o-K • % 

BepwrlHOM'H !'peKoB, npomenmaX q,apes Mea cnenpoMe'l'p ( 80 o,nHo

KOOP.JlUS.'l'BHX KaMep) c K Besapel'JicTpBpo:saaHSMa xoop.naa.Taua. 
Tad.pna 6 

' cK 'P) %. I K -80 c ::),01 
I 

E. ::(),001 

I 0 1 41,5 92.0 

I 
1 80 3t5,0 7,4 
2 3,16 X 1fii 1·1,3 0,3 
3 8,22 X 1cf 3,7 
4 1,58 X 106 'J,7 
5 2,4 X 107 :>,1 

' 
' 
Komt'lec!'JIO IQMO.X car.BUOs cotrfasue 10.100/npoBonoK .en 

/29-32/ • Ec.D UpoBOJlOKII pacDOJlOCe.HH qepes ,4 MIA, TO HX K011B"CfeQTBO 

- 750/KBMepy • 1\0JBI'CfeC'l'BO myMOBYlC CJU'.Ha110B,. B XY)'.tiDeM cnyqae,. 98. 

BpeMJI 30 HC)eK BO BOeM CfieR'l'pCI.Ierpe pa.BHO 

100. H§:fgfa.cetc .• ?50 Diaiji°K • 80 .ttaMep • 3x10-8cex = 
Ul ~ 1'1 061,1 )( 

= 0,18 Bf••••• cmraaJJ.OB /30 ucex. 
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TUHM oCSpasOM, tcpuqec,-BO myuo:BHX cmrBa.JloB npeHeCSpeauwo 

MaJJ.O. 

B 'facSDlte 7 npJl:se~ess seposrrBOC'fH codfftd c pas.oqHBM u

C.110M 'l'peKOB }l.U ~ 111 C-MBme.Reft ( C yqe'!'OM raJto-MI>OHOB H BecKOA

KHX BSaBMO~eiC~H~ B MHmeBH) 
J:ad.pua 7 

. 
BepoS'l'BOC'l'H co61ftBI,% ' 't!BCJIO I 

'l'peKOB 
~ c· 

. 
1 so 41,4 
2 ' 16 41.0 I 
3 3,8 13,0 

l 4 0,5 3,7 
I 5 I - 0,9 
I 

4. MftO.ltB pacnosJJa:ea~ 'fpeKOB •. 

SaJtaqd nporpaMMY pacnOSBaBaBJI.R '!'peKOB .fiBJU!e'l'CJI 0'1'60p HS 

COBOKYDBoCftB 38llBeallHHX KOOP.J.tllBa.'f BCKP '!'eX~ KO'l'OpYe npHHa,ItJleUT 

pea&HYM 'l'peltSII /16/. B pesy.&taft paCSO'l'H nporpauuu B naMJl'l'JI 3114 

]lOJD!UiS BaXO,JtR'l'LCS MaCCHBY KOOPIUUBTH RCKp, ynopso:toqeHHI:lX cormc

BO HSoCSpaateBII.SM p88JU411HHX 'l'peKtm. 

BsCSop onpe.ne.11e.BHoro Me'l'o.na C BD KCI46aBaD,D MeTo.-o:a) pacno-

3Hal38BJIJI lfpeKOB 38BHCB'l' O'f lfH.D.a HsyqaeMHX Co6IlfHfi 1 cpOHOBLIX YC.1lo

BHI, KOJ1H118C'l'B8. Be,llOC'l'aonRX B. JlOHtHYX BCKP B Kaa.ztOI K&Mepe ( scfJ
~lt'fHBBOC'f'Jl KBMeps), norpemBOCfB HSMepeBU ROOPltBHa'l'H JICltpH, 

CSHC'l'pO.zteiC'l'BIIJJ 31M, cpOJMH 'l'peKOB, BpeMeHJI JlOC'l'yD.Boro Ha 3III .JlJJJJ 

odpaCSO'fBJI o,ItBoro coCSY'J.'u, sa.naBHo" ~'fBBBOCTH pacnos.aa:saHU. 

TipH 3'1'0M PHJt TpeCSolWUtA K nporpaMMe, HallpRMep, BHCORast ~HB

BOC'l'.D pacnos:ua.BaBIIs m ~:e.mTem.uoe MaJioe :spew~ 3111, sa'fpa11HBaeMOE 

aa pacnossa:eamte coCSlll'JlJI, llaJCOlU{'l'C.fl B npO'fHBOpet~D .npyr C .ItPYI'CII 
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irf3BeCTBB CJl8,lU'DJUI,8 MftOJtH paCD03HaPA1111H 'l'peBOB: M8TO,D; Bpa.

OleHBH, MM'O.l( nepedopa 6a3HCHHX JUUU4~, MMO.lt npeodpasyDitel {pyHB!'O" 

rnm. MeTOll J.tBYMepRo~ rBcTorpaMMw, Me'l'o.n cJie.n;o:sa.H~UI no 'l'pexy • Me

TOll J:la&BHHX KOMnOHeB'l', 

PacOMO!'pJIM RBJJr,lUJI H3 9'l'BX Me'l'O)lOB no O'f;neJ.t&HOC'l'H. 

4. 1. Me'l'o.n BpallleHHJ~. 

3'1'0'1' llftOlt np&eBJIM 'l'OJI&KO IC npoeRUftiiM 'l'peKOB B :sa,ne npSDUiX 

uad H. 3att1J.I)tlae'l'ca B cne.JlYDlleM /21/. CacTeMa xoop,llllHa'l' :apamaeTca 

BOKpyr Haqa.JJa MaJle&KBMB yr.IOBt:&Ui qmcJJaMH H Ha Kaz,ItOM mare C'l'po

Jl'l'OS rJJ.C'l'OrpaMUa C sapaa.ee SSJlaJUlLlMH JIIJIPBHBMII .ReeK, BallpBMep, 

:t- -Hoop~ 'l'Q11eit. Eon CYU&eC'l Bye,- 'fpeK, 'l'O oH dy.tte'l' .n;a.PM:D rum, 

npa•e~ DHB dy,tteT C'l'aHOBHTr.cs BCE doaee m do~e SBHYM no Mepe Taro, 

KBK yrO.I M8xt.ll'Y OCJ.I) .X. B HaD.paBJ.teBJieM 'l'peBa dy,tteT npildJJ.Ua'l'ltCJI K 

90o. 

llOBCR HaqJ1Ha8TC.fi npu O'l'BOOP~'l'eJU)HO d01lllJIIRX gqefiKaX I'ltC'l'Ol'paM

MH m yrJlOBOM mare. EcJJ.H, npa xap:o~-TO yrJlOBOfa OpJieH'l'ailU e .Hd.Ite

Ba JNef.iKa rHC'l'Orp&lllMH, B KO'l'Opojr UCJlO 'l'()t{eK npemauae'f 38.,ltaHHQe• 

'1'0 DOHCK DOB'l'OPJre'l'CJ! C 60JJee ySJaiMH gqebBWI rliC'l'OI'paMMH H C Me&

DJDMH. yrJloJHAm lltai'aMK :a JIIJftepBaJIE~ BOKpyr B • Uponecc nomop.a:e'foJI 

.no "C&x nop. nORa rmpJt.ua neftn ne oTaae'l' cpaBHf8Ao~ c OEanaeatta 

pa.s<.Spoc tteMpoB m.exp :BOitpyr Tpel:a. 

Cyutee'l':sye'l' MO.ll~Jm8.IJJUI MeTO]ta - lie BparileiU!e CHCTeMH ROOPAll-
8 

Ba'l', a B~:Awcneaae .nu BaJPt.nO~ 'l'Otnnt no;mpHoro y.1.".118. a no.ncqe'l' ue.na 

T0118lt B 3a.IlaHliHX YI'JlOM HHTep:aanax A 8 • 3'l'OT Me'l'O)l RCDOJ.lDSy

e'l'Cst npa aHaDse HI@OpMa.t.ltiB co nnmpaJIDaoro JISMepBTeJUt /25/. B 
S'l'OM on.yqae no.n.a:pRse yrJJH e 'l'O•IeK Ha'I&JlLHOI'O yUC'l'Ka 'fpet(a pac

DOJJai'ato'l'C.R B YSKOM ,ItHaiiasoae A €, =0.06 pa.nma.H. llOS'l'OMY odsapyEe
Blle onpe.neJteBHoro ROJl]lqeC'l'a 'rOtleK no aexO'fOP<WY HallpaBJteBo 

8~ > 6 ~ t b. et cBH.ne'l'e.&c'fBYM 0 .. tUllWUlaTe• B 'fpeD /25/. 
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Me'l'Olt nepedopa cSas.acmnc 11111ll1il HBJJJreTC51 m.apoKo npPJMeJUJeMYM · 

M8'1'0.D:GIA ,IJ;JIJt pacn03.HaB8HII)'J JJI4H.e:£iHUX llpoe:Ku,m\ TpeKU /15,16/. 

Tpex onpe,llemte'l'CJI xaa BS6op TOqex, paccTomurte KOTOp:&tx: .ItO 

6asacBOM JJJllW! ae npeB&JJDa.e'l' :Be.D'tBBD1 d • 3TOIJ.' satSop .n;oueH co

.n.ep~taT» Be M8Hee t T0118K ( 2 ~ -(; ~ Y1 .J 11 - ROJI.H118C'l'BO D110CKOC'1'81 

KaMep cneepOMeTpa). KaMepa MO}l(~r 6m:& npe.n;O'l'aa.neHa :s Badope ae 

CSoJtee, 11e11 o:naoft 'l'ouoft. 

BaaBC!lHMB JJIUlHJIMH o.uyza'l' np:.:JMHe, npo:ee.n.eliliHe qepes zatut:e-.m

<So .ltBe TOtlKB llBYX pasiUd: nJtOCKoc·rem ttauep cnex"l'poMeTpa. YrJJH aa

RJJ.osa S S'l'B.X npRMYX ;JtOJlmRU Ha.XO.!UI'rl>C.fl B san;aHH.JiX npe;neJJaX S1 .$.~ ~ S.~. 

EcrrecneHJlo, q-.ro noasosa'l':r.c.R: 3'f:m Me'l'O.llOM MODo JlBJJJL 'for.na. Kor.na 

CJDt8C'l':&yiJif orpaJIH'IeUJt S 1 , S2. &a yr.liH BNJle'f& 'Cl&C"l'Bll. BH'feK~8 

11s ycJioBd sxenepweam. IlapaMeT.PY t , ol • s., H ~2.. B006nte rcmo

ps, pasu'IBB .1t.1.U1 paslUlX ucnepMNeH'l'OB 11 onpe.ne11810'1' noporOBSe ycno

BHS ~ waswqecKB BOSMOEBYX H .n;onycTBMSK TpeKOB. 

BJJaqa.ae nporp&MMa DOlleD 'lPeKOB o-l6Bpae'r .1tM 'l'UliX D110CKOCtfJI9 

B KOTOpYX ROJJHqeCTBO TO'leJC - MHl:lJIMa&BO, a pacc'l'OJDUle Meli,IIJ Hall 

- M81CCHM8.JIIaBOe. lla.tee KOHC'rpyapymeg npSJMHe, CPJI3YB811.Q118 'lnBB Olt

BOI fiJIOCROCTB C TOUSid JtPYI'Oit DJIOCRQCtl'B .Beewt B03MOULJMH cnocoda

MH. Jir.uuur. saRJlOB. KO'!'Opo~ HaXOJnf!'CSI B rpaHHJl8X 51 ~ S ~ S 2 • 

ot.r6Jilpae'l'C.R:. uo6s ct.ra'l'D OCJ.J) xopuopa rmpiUlol 2 d, nepecexaunero 

CU8K'l'pouetfp. 'tJBC110 KCKp, nemunmc BliY'fPH KOPHJ.tOpat no.nctmTlir:ae'I'CJI, 

111 8CJUI OHO <.10JAute HU paBHO t • TO 3'1'8 COBOKYDHOO'l'lt KCKP CUTa

e'l'CJI 'fpeROM. 

TO'IBK• nonaBmte B tladop TO'iet< 'l'peKS.. OOMeqaMc.s a npa nOJICKe 

cJteJdtOlllVlx crpeRo:s ne pacCMaTp~:Bai<~c.R. E.au Be Ha.KOJUJ.TCR KaJmH.naTa, 

Y.ltOBJleTBO~ JC110BBSJM Dp.BHa.ItJJ.e!UlOC'l'H R 'fpeKSM, TO RCCJl,e.nye'l'C.fl 

HOB&JI napa fiJIOOKOCTel. Onpe.zte.neE.Ba.fl TaRHM 06p8.3(1A 11'1'8pani!O~ npo 
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ue.nypa CSy.zte'l' cxo.nmnetca, nOTOMy q'J'O 'l'O'DDI Ylt&JlJJIOTC.R ItS nepBO.aa:qa..u,. 

BOI"O M&CCllll&• K81t DPBHa.n118mutHe T!.e:Ry H.D. tflOBy 9 Be CDOCOOHc.&y K 

odpaso:aa.HJII) arpna. 

3'1'0'1' 8.11rOPlftM 6RJJ. sanporpaMMPlPOBaB H BCDOJlbSOBQJlCJI RaK o6mrut 

UO.I(Dpol'pauMa B IDKPOKOM pasHoo6paSIIl!l CJJY'I88B. He6o&mme msMeHemu 

dbl.D c,neJJ.aBH )lJJJI H8KM'OPHX cnenaalla.HHX C.Q''I&8B. Har:poep, B BeRo

TOptiX CJJyUJIX dLtJ.O 'fPY.1Ui0 <flJIRCKpol!S.'l'.& BeJtRq&y t ltJIJI Ha,ne1ltHorO 

pacmos&aBS.BIIfl 'fpettO». OcStAao Ha lte:mqJiaa at<SHpa8'1'CJI xoe!'a'l'oqao 

dDSKOI R rl , ltJ.Lfl 'fOrO 11T~H HSCSE::QlT:& o1pa30BSHIII 'lpeROB HS (fioHo

BYX 'lO'IU a B 'l'O lite BpeM .llOC'l'a'.l'ac:rBo MaJ18.f!, qarodu as6emT:a nO'l'epB 

'l'peROB C MaJlYM KOJJH1J8CTBCin 'l'()q8K. B OltHOM 119 BapaalftOB nporpaway 

nopor DO i 8M'faaTH11ecBJl yMeB»maE!TCH 0'1' Ma:KCHMallDHOf.\ .ltO MHHHMa.&

HOft BeJUIUJIH B nponeece UORCKS. CY1lt8CTBYI01' '1'8R1t8 :sapraaJI,-y nporpay

MB• B KOTOPHX nonymapua ROpqopa d onpe.~eUeTCH B 30HCKMOC!'B M' 

.H&KJJ.oua 'fpexa. 

MOJl~lm81lM M8'1'0,11a ( CI-t A AI E't..LIAI~) UPlf:&e,D.eHB. B padO'l'e /2.1/. 

llepedop JUIH.d npoHSBO,ttlll'l'CS tt'O.&RO C OlUloft C'l'OpOilH CDeR'l'pOMeTpa. Ba 

KSJtJlOft ar.repauo KOBCTPYHPJ8TCJI 'fpt~yrOJJbllllR• OCH013a.liBeM KOTOporO JIB

JJJie'l'CSI OOJtaoT~ poz.n.el:UISI qacTIU.l (wunem.). a :sepmuo~ - O.ItHS as 'f()'qelt 

KUOI-DdO MOCKOO'l'JI.. 3TO'!' tttpeyi'OJI.iHU onpe.n:eJJJfe'l rpalUII:Uit nOHCKa '1' 

'leK B KaQOE BJ100KOC4fll. 

lia OCBODe UeTO}la nepe6opa 6aaJIClWX .amuti• B UCtt'HOC'!D• t:Siill& 

cos.n;aHa nporpaMMa IBCnoal18B8.HH1! 'l'JleRo:e L I Nil<. .l{JUI 3111 BOOU-4 /20/ 

a aDA HP-2116B /28/. 
C DOM0151) cnenaa&HO COC'l'&.BJU~HB0'£1 nporpaMMH MO,neD.poBallU CSHJ10 

onpe.n.eJJ.e.Ro BpeM.R w 9<f!l>eKTKBHoen paenos.aaJ38l,illJt -rpeKOB c nOMOGJO 

L I NTR • BpeMS pacnosH&MHU H8. au.. B3CM-4 du110 B npe)leJJaX O'l 60 

llO 200 MCeK ,11;JJJI 11HC.Ia KaMep 8-10,t I<OJm'leC!'Ba lfl)ttel\ :B RBMepe 4-6. 
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MattcBMaaaoro Kouqec'l':aa TpeBOB 11 co6'Y'!'Bll 1-3 • .I!u acc.ue.n;oBaRU 

nporp&MMH Ba ~HBHOC:Tl> 6blJ10 C:MO)l;eJIHpoBSHO 10 000 CodHTltf.i C 

napaMe'lpaM:B: KOJIHqeeTEO KSMep 6-10. ROJ.lH'teCTBO ,'1'peROB 1-3.o( ==0.5-

3 .MM, ~Ktt'IIBBOC7!. KBMep 0.8-0:£1. ~OB. B Ra>K.D:O~ KBMepe He npem

maJJ. .n;Byx 'J.'OqeR• Kall,llSS: JlS KO'l'Opm: flO.ffFJlJIJJaCl> C BepOsrt'HOC'fb!O 0,9, 

~K'lliBHOC'f.D DOUCRa ORS3SJJaCh B npe,neJJB.X 91-99%. 
nporpatD& LINT r<. BCBOASOll&JiaCJ, Y81Ute B /23/ .D:M onos.HaHU 

'l'paeK'l'Opd DY'fiKOlmX "'acTmt. saper•HcTpRpO:aa.J.iHLTX C DOMQGIO 10 npoBO

Jl01UUJX JICKpomoc K&Mep C JlBNftt.l) Ita. 4)eppit'l'OBWX KOJl&ttaX. II PH aTOM 

HCD0&80Ba.11HC.b napaMe'l'ps cJ • 3 ~'iM• t :: 6 TeneR. 

MHo.tt nepedopa 6asHCHHX munt~ Hcno»sye'l'os 'l'attllte .JlJUI Ba.XOE

.ttesu TpeKOB B decqlaJJ.AMOBOM HCKPCIBOM cneK'l'pOMe'fpe ( BWC) ~7,18J 

~RBHOC1'11 noacaa onpe,Ite.7.UIJJB.Cli Me'l'O.It<»:i MoH'l'e-lapJJ.O DYftM 

MO,lleDpo:BaBIIR Dpal3J4&HOM 'l'paeK'fOJlU H ,ll;ODOJ.WBTeJJliHHX: ~OHOBHX BCKP 

B KUJtOt% KaMepe. pacnpe.rteAeHRmc pa.BBC14epao no DJ10tna.n;Jl. H <POBO'BHX 

'1'peKOB. IIJU1IllRX as pacna.ztRo~ odJJaC:ft. IlPH M'OU ooasaJJOO:&, q'l'o aq,.. 
~K'l'HBHOOTil Ha.XOll)lelUIH TpeKOB np!l: 1 CJJytidBOti ~OBOBOit BCRpe B Ra,

Mepe Jl O;ItBil!.~ <f>OH~ TpeKe 6JIB.3Rft R pac'CfeTHofi H OOCT8BJ1$t8'1' 95.'7% 
np:a ( -o.a PI 99.6% - npa ! ==0,95, 

3l{eC1> C, - sqxpeR'l'HBHOC'l.':& HCP:poBOt! tca.Mept.t, 'l'paelt'l'OPHH DpoXOltH'l' 

'lepes 15 ,nlJYXROOP.lU!l.Ba'l'HUX HORpoB!:!X RaMep, 9 RaMep .no MSI"Hwt'a H 6 

xauep - noene. Bepowr:aoc'l':& MROJtec:'l':semwx pemeBd OKasa.uaOJt pauoft 

1·~. Kpoye 'f()ro 6sJJa onpe.neJte.aa aqijleRTnBHooTD Haxox~eHIHt noJtyTpaeR

TopH { '18.C'l'B Tpa6KTOPHM ,no MaPHIITEL .HJDl nocne Mal"HHT8) B 38BHCIDAOCft 

0'1' UCJla CJJ.YtidlliDC 'HCRP ( OT 0 .ItO 4) • <fiOBOBHX TpeKOB ( 1 J1 2) • 0Ra.s&o 

JtOCJa. q-ro B yKasaHHHX npe.n;eJiaX a~:llf.eHeHrlle a'l'JIX napaMe'l.'poB 3@)HTPIB

aocTa OC'raeTCR DOC'rOJW.ll~ lit paBH<I~ !::!.. 39%. KoJJHqecTBO MHOt!teCTI!eH

liblX pemetm~ K0.7le6n.eTC.ff OT 0.5·;~ JJ;'l 1.5~~. 
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Cpe.ztaee Bpa.ut ODOSBaBaHliiJI O;tROl"O COOYTU COCTaBJUtJlO 0,6 CeK 

.aa alW CllC-1604A n 0.,3 ceK na. JB~ C,UC-3300. 

MeTo.n nepe6opa 6asacnux .JJ.J(llillf1 vrcno.Jl.Dsyeron Tane B nporpawae 

pacnoaliaBC:lHllfl 'l'peKo:e ycTaliOBIDl "c~OTOli" OHJJH /13.14/. B HOM cQ

•ae npe.neJUl Hal(JIOHOB 6aame11rnc: mid 5 1 , S2. onpe.neJlSBfcs pa:we

paMH MWBeBB B KaHaJia '1\lepeHKOBCKOJ:'O CDe!\TpoMe'l'pa DOJUlorO DOrJtOtQe

lHUI, B ROTOpoM saperHc'l'pHpoBa.U JJJ1Bell:h. Q,jpa10'l"Ka DO 3'1'0M'J aJJ.l'OpK'f

My Co6HTH~. CMO.nenmpOBaRHbiX no Mt3TO;rr:y r.: OliTe-Kap.ao., DOK831U8 BHCo

KYI> sqqJeK'l"HBHOCTL Me'fO]la fitlHCRa JlpJi ·~OJILniOI <fiOHO'BO~ sarpysKe Ba

Mep ( 6 HCKP B Kl:l.Mepe) /14/. 

4.3. Me'lo.n npeoCSpasy:OUlel (PyHKnu.. 

JTOT MeTO.ll OCHOBaH Ba mcnon&soBaHMm npeodpasymmeA ~Y~ 
H • ll (X,Y). EcJlltl no.nc'l'am!'r~ ROO~~,ItHHa1'N ToqeR {.x.,_·:>y,·l B ftY 

tf>y.wunno a nocTpoHT.b ruc-rorpaMMY :10 neJmtmHe H (X.:~ U ,·) • To dy

.n~ HadJJ.I)JlaT.Lru.t no., srnJl.mOUUi~Cst ;vKa3aHHeM Ha cymecnosaHile Tpem. 

a) HpocTe£1·mtd1 cJlyqtan - nouc:it np.mJioiJ JlJIIIUUI 

{1) 'I= m :x: +-C. • 
.nu KO'l'Opolj ¢-YHKIUUI H onpe.neJUleTO.tt xaa: 

H =a,..c 1-j { ( v-:tf) I cx-::r, 1 .5 • 
r.zte ( x., )!/" ) nepB&.ff 'fOtUta B crutcKe rroqeR. qae-ro-raoe pacnpe.neJte

HBe I!>YDllfl114 H nortam:err rum npz H =arc. fl m ·• eca npSJMWf a

IWI { 1 ) cyntec-r~ear m npoxoJ.tH'l' ~DsKo K [:r.,. yf .l • Ecu D.IIK :ae 

HadJII)Jt&MC.fit TO 3'1'0 oaH.aqaeT. qrr() 'l'Otma { :Xt}Yt! npHHa.JlJleU'l' K 

<}10Hy • D. npo6y8'rCSI CJle,IzyiOlllrut 'l'()t:Jl(a { X-z •/J z ! B Ra'I8CIJ.'Be Haqa&ROI 

TO'IKH T4 'f •lt• .llO TeX nop, DORa He DO.FIBMTC.R Dl!IK B rHCTOrpaaoae KD 

'l'O'UH dyp;yT acllepna.wl.~[M Rpyroso:ro TpeRa {X- Q ) 
2 

+ (y- ~ )~ R 2 

BS<Sop Ha'qa..JmROti TOqiUt Ha TpeRe ~Jm 1369314 Tpe'Ka fipnlO.lU!'l' K ypa;a.-

lieBJII)! (X, - Cl ) 2. + { fli. - ~ ) t = R 2 
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.Uu npoas:BO&HOI! 'f()'Cil(ll (;;r •/1 ) Ha QKPY7KHOO'l'B: 

(r-a) 2. .,_ (~- ~) 2 = (I1 -q )z. +- f't,. -~) e 

[(X 2-X~) +- (¥ 2_ j',2) ]/ C 2 (.X.-~"1)] '= ct ~ 

IIpeocSpaso:saHJ~e 

( v- y.,) /rx-z.,) ~X 

c < :ll-:x 1 z.) + t ~ 2- v, 2 ) ] I 2 (X- X 1) ~ '::1. 
6y~eT O'l~6pa~'l~ OKPYXROC~~ 

Jl.U 

~ y-y, 
. x:-·x f 

• B'l'opast To:tma {'Xu Jz. ), ~e O'l'O;~paJtem~e 
Bbl6apaeTcsr, m q:yHRI.UHr H onpe,n;e lJJieTC.fi Ra.K: 

H -::: arc ~ { ( '1- Y 'L ) I { X- Xz) !. . 

• 

llp.RMrut .tmlmH MO>KeT 6uttt:o odaapyF.teaa Ra.R :s nyl:IRTe a). llponecc no-

BTOpHeT~.f! .nM pa3uquwc nap rroqep: .ItO Tex nop. noxa no B pacnpe

nene.HruJ n ne o1HapymwrcH. 

c) 06odme.u.ae 3'.roro npH.fUlWla MomeT 6~ llWlOJJ.HeHo lUUt 'l'peBa• 

WY.H:KltMOHaJlDlla.H ·i!Oll'Aa KOTopotto neas:aeo-rBS., so ROTOJ)H! McmeT 6J.r.r~J 

annpoRcMMuposaa nonanOMOM c~eneHH n : 
1'1 'j = 0 0 +- a 4 X.,_ ... +-a, X . 

3'1.'0'1' Me'!'o,n oco~5emio uenen .nrur TaRn $o_rn~ Tpem, Rat< sJlJlllllc, r.n;e 

npaMo~ nonxo.n. Rai< B Me-ro.ne cs>. aerosMOEen. TOtma {.X,,f, ), Jtelt8-

ll¥1JI Ha. TpeKe k1JU1 :o6JUISH TpeRa_ Yl40PJlef!'• OpseT fiOJDilllorl.y, ypaPJl8BB8 

KOTOpOI'O MOHteT 6I)IT:& 3anMCa.HO B Evute: 

'i- t;f-:: ~4 (X-It) + ... -t t,., (.:r-:C1) 
11

, 

r.zte t 1 .-t2 •••• ,g, -f}YBRUIDI EeJmttaa .Xf , ~" • Oo ,Qf,••••Qif 

OtrciOJta: <~ -~.,)/(X -:t1 )-..:~1 + ~ ( . .t ..;rf >+ ••• + ~., ~ -r,) ,. ' 
TipeodpasO:aa.Hllle {"X -X,)~ ')( • ~J.!_ ~ Y Ciy.ztecl' MoCSpa&att:D 

~-r1 

nolllffiOM cTenem1 rt n. nomwOM cTenelUJI. (n -1): 

'i:: ~ .. + ;2. Y.. + ... + ~ ... 'I.. fl.-t 
IIomopeue S'l'oro npouecca :vMesmae'i' o'l'enes noJUUlOMa no Tex nop. 

' 
noxa oBa ae CT8Hef p&BBol 1. Me-ro.n a) B 'faKC~~t cnyqae acnoJJ:Dsyl'res 
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JWI oouapyzeBU 1l11BIU1. 

ltHorae RPJIBHe TpeiUt BCKPOBYJ KaMep annpoKCI/lMBpymcs JtYraMH n 

pa60A (n -2)• OCH BO!'OPYX llBpaJlJlESHH BD nepnCIWIKY»JJPHH 3.18K'l'po

.ItaM HCKPOBNX KaMep. Ecnm n • 2 J4 BaqaJJJ.,BruJ Tor;ma (X1 ,,_,) BYC:Spaaa • 
.2. 

'l'O napadoJJa ~ == Cl'o o~- Q_, X .p:lz x MOReT duT:o OTo6pcuteBa sa npayD 

ualllO: 'i :::. 81 -1 t~. X • Badop mopof. fJ.'OtfKH (xu ~ 2 ) .naeT BOSM01it

aocT~ mcnoJl&sonaT:& MeTO.It a) .lUl.fi o6HaF./&telmH Dlillm. 

Ilps&we TpeKa TaR11te Mo.cyT 6hl~':& o6aapy:!temt npa O'fodpaateBD na

paCSo.ao~• RaK 'l8CT.iil:ii4 c.nyq~. 

3TO'r Me'l'O.JJ; 6I.Hl peaJW.30Blll B Bitt.Ite nporpaMUH I~;APP!NG1l)IJ{ 3JJrf 

Hila 1114 7090. Peay.&TaTW np.m:Ee]J.H.I:"W :a nyHKTe 4.8. 

B padore /35/ npe.n.aozea npo}TO~ ft 6YCT~M MeTo.n pacnossaBa

IWl 'l'peKOB - MeTO.lt .ItBYMePROM rmc•rorpaAw.s. B 3TOM M8'1'0Jte Kaual 

npaoA '!'pelt Modpa.EaeTcs B Bll).te :ruma_.Ha JtBYMepaoii rBc'lorpauue, 

no oc11 x xcnopoili O'J.'l( J.ta.,IJ,HBamCS .awotoH.bl :&eex BOSM071B.HX nap Boxp, 

a no 0011 'I - :amepeeniJ.'Y npm~iYX, npoxo.l{.fiiJUIX qepes a~B napg. llPJI 

8'l'ON ~Homte 'l'OUH 6yJJ.YT paonpe,neAe.IUl no n11oma.na a'to~ raCTorpaM

MY. Ecu B cneKTpOMe'l'pe saperM.C'i'pupoBS.HO HeCKOJlal<O 'fpeBOB, 'fO K&a• 

,JUrlt H3 lUlX npOH3Be,l\eT OT,ne.&~ rum D rKCTOrpaMMe. 

B CJJYliB.e RPRmiX 'fpeKOB npe,n,JUU'aeTOH qepes Tpu TOUII 'fpeBa 

npO:BOA&ft oxpyatBOC'f~, H no 'fpeM OC.SM O'l'RJJa,lthllB'l'J. :Xc //~ KOOp;tt11B8-

TH Jl8H'fpa ORPYDOO'fll H PBJlBYC ~. , ecu lllCKC»ASJI 'fpaeKTOpU - OK

pyUOC'f~, 'fo coBORYilHOO'l'Jd napaME:TpoB x~ • Vc , R npaBIUWiWC 

KOM614H8tvat\ TpeX 'f0ti8R 6yJI.YT CKOli.U8HTpRpOBS!W BOKpyr OJUlOW 'l'OUK 

I'IIC'fOrpatliMH. 
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JWI OCSBapyzemut 1.l1111D. 

ltaorae RPBBHe TpeiU! JICKPOBYJ KaMep annpoKCRMRPYm'CS JlYraMH n 

pa6oJl ( n -2) • oem. BO!'opyx napaue .&HH m.mt nepncB.ZtUy ».spHH sJJeRTpo

.ItaM M.Cl<POBNX RSMep. Ecnm n = 2 11 BaqaJlLBM TOt;U(8 (X1 ,,_,) BB6paaa • 
.2. 

'l'O napadoJJa ~ =:: Cl'o o~- Q_, X-#. qz x M01Ite'r dw'l':o O'l'OOpa.;KeBa Ba npJJMyJ> 

JUUllllO: 'i ::. ~~ -1 6'e. X • Bbldop BrOI•O~ 'l'O:tma (xu ~ ~ ) ,n;aelf BOSMcm

liOCT_. IICU0530DaT:D Me'!'O.It a) .D:Jl.f! 06HS.pjl7Kelirul JlHBliH• 

llp.s&we -rpexa TaR11te MoryT 6hliJ':& o6napyxemt npm O'fodpazemm na

pado.ao~• KaK 118CTiiWA cnyqaVi. 

3':0'1' M8'l'O,It 6IH1 peaJlll1.3000l:l B BI4,1te ripoi'paMUH tMlPPINGJtM aJJl 

'lana IB4 7090. Peay.&Ta'fLt npm.:r:e.n,H.HI:Z B nymtTe 4.8. 

B pa60'1'e /35/ npe.n11o11teB npo}'l'O~ a 6YCTPAti1 MeTO.It pacnosBUa

Hllfl 'l'peKoB - Me'l'o.n ;n;BYfJ]epnom rMc•rol"pawv.s. B sTOM MftOJte KSJ;Ild 

np.aMoi! '!'pelt crrodpameTca B BR.ne :aua_Ha ;JtByMepaoii racTorpmoae, 

no OCJI X KMOpoili ()'1'1( Jla,rtYBamCR Bal<JlOBB BCeX B03MOltiiliX nap llCKPt: 

a no OCH 'I - HHTepeenlfH npm.riWX, npoXO.ItflllUIX qepes 3'1'11 napy. llPII 

9'fON woaoEYe TOtmK 6y:rr.y"f pacnpe,n;eJJ.e.HH no nAOtna.ItD STO~ !'BC1'orpaM

MY. Ecu B cneKTpOMeTpe saperHCTpJipO:saHO HeCI<OJlBKO 'fP6KOB, 'f'O K&a• 

m B3 .HRX npOH3Be)le'l' OT.lle.&Hbrl! IlKK ll rKC'l'OPpaMMe. 

B CJJy118e RPDHX 'l'peKOB npe.n . .11araeTcst qepes T.PH TO'IKB 'lpeKa 

n pOBOAKft OKpyUOC'l'_., H no 'fpeM OCJ'iM O'lR JlBJthllB'i'I:. :X c, lj ~ ltOOp;ttBHa

'l'H Il8B'lpa oxpyuoo'I'R B PBJtBYC R , ecu mcxctAu 'l'pauTopu - OK

pyuoct.r:., 'fO coBOKYilBOCTM napaME:TpoB x~ • Vc , R npaB~~.J~LHWC 

KOM6BH8T\d TpeX TO'IeK 6y]{yT CKOllU8H'fpKpoBS.Wi :BOKpyr O.nHOt1 'f'O'UB 

I'JlCTOrpaiiiMH. 
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4 .5. Me'l'O.It CJ.te.ItOMD.fl no TpeKy. 

Me'l'o.n e11e.n;o:aaB.HH no 'l'pexy su.KJIJOqae'l'c.fl :s c11e.nymmeu /20A 
B nep:BO~ ( I.U O.IUioft HS nepBHX) nJlOCROC'l'H BY(SitpaeTC.fl 'l'OqR8 il Hall

pa:BJleB.He nomcxa. B nporaosapyeMoii o6JJacTm coce.n;Beft nJJ.OCKOMH no 

KpB.'l'epu> ODSOC'l'H O'l'YCKHB88'1'CJ'f CJ18.10'J)Il8St 'l'Otma H 'l' • .n;. llpacoe)lH.He

HB.e 'l'O'Iett K .aadopy npettp&IJlae'l'CJ'f upa ltOC'l'H&emm nocJte,nBe~ nJJ.OCJto

c'l'H JUDI DPJI O'fCyTC'fBIUl '1'0118K B nporBOSTlpyeMHX ocSJJ.aC'l'JIX B8CKO.&lUIX 

ttSMep. CtiJJ.Tae-rcs, q'fo Bd.n;eHlifiA uaCSop 'l'O'IeK ec'l'» 'l'peK, ecu xou- ' 

qec'l'BO TOqeK :B HeM npeBOCXO,llB'l' Sll,lla.BBYIO BeUUHY • 

ara B,D;es peausoBaBa :s pad~Y.re /21/ cJle.nylllJl)IIM o6pasOM. B neP

BOi! KSMepe :mtdapae'l'C.JI BCtcpa A, K~l'l .aaqa.&B8JI '1'011K8. .lt.U JJBBlill1 Bo 

mopoA xuepe npocMaTpuaeTcH nplWHKault8JI o6JJac-r:.., pacnoJIOJteBJile 

m: paSMeps KOTopol saracJt'.l" 0'1' OD;laeuoro yr.ua nepeceqeBU 'l'paa e 

nJIOCl<OCTI>n KaMeps 2. B 3'l'OA odJJat:r.ra cpucRpye'l'ca HCKpa B a npo

cMaTpaB&eTca 3 Kaepa c nea10 sa:coueD.fl HCKPH C. Uelft'pc»A noBCa 

CJJ.yUT 'l'O'IKa nepeceqemur JIKlilli, t!08JVIIB.fiJDID;8!3 Il8BfpY llCKp A ll B, 

CO cpe.n;aet DJJ.OCKOC'l'lllD K8M8PY H mllpBBa OdJJ.aC'l'IIl DOHCR8 DOC'l'OSIBHa 

.ltJl.fl TpeTael II DOC118.ltYlDUPlX 111CBP Bll JDIBBH. llpone.nypa DOB'l'OP.fl8'1'C.fl B 

4-1 KSMepe, npa MOM BCDOJ!b3ym'l'C;i JICKps, BB.A;neBHHe :BO 2-1 H 3-A 

tt&Mepax, no KOTOpsM npOBO)lB'l'CH JliUUISI, onpe.n;eJUIIOf!tU HanpaBJ18HJie 

DOHOKa. Ecu, Ba. KaROI-JDICSO C'l'a.ztUI DOPICRS Hax:O.ltJd'l'CH KaMepa, B 

KO'.l'Opol B BIAJ!CJDI'l'e&BLOG npe.zteJUU: He o6.aapyUBa8'1'CJt JICRPHt '1'0 

npoCMaTPH:Bae'l'CSI c11e.n;y101QaJt KaMepa. npm. STOM rpa.HIIIlY noHcRa pacnmpa

mes. llponeec npacoe.ltBBeHJUJ zcxp sa:sepmaeTCH, eeu BC'l'peqamcH 

.n;:se coce.nHHE KBMeps des JJ.cRp. Cq:rTae'l'cs, qTo npacoe)tliBeBBe npoDVlo 

ycneiDBo, ecu odt.f.e}lRBeBo no KIWi ael Mepe -rpa acKps. 

no .naHHOMY aJU'OPH'l'MY 6una COCTaBJleBa nporpaMMa STI<. IN biNt: 

,nJJJt 3JJA 'l'Bna IBJi 7090. MeTo.n: npmcoe.JtlUleiWI TO'IeK 'l'aiOlte npueBJiet.r-
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CJI ANI 4>JJ.J.ta'l'Pftllllll BJil)OIJ.WlU eo CKamiPYDllllX aB'l'OM8T013. OTMeTJJM, 

qtl'O q:acJJ.O'BSJI I.Jil)Opua.t't16Jt, DOC'rYllELlflnBJt co CKaHHPYJOUtel'O amOMa'l'a, 

HaDpHMep 'flm8 "cmtpa..U.BHJ1 B3118pit'l'e&" • aBaJlOI'lAHS H~OJ;*&ld, 

nOO'l'ynamme~ co eneRTJ)(*e'l'pa. OH!L CQCflOB'I' H3 M&CCHEa qHce.l R Be 

( R -pacc'l'ORHI!e. e - yroJl). SIBJJ.ftllt!IIXCR DOJIJlPBYMJJ. ROa<WlKnB8B'l'81d 

nocJ!e]lOMftABOMR -roqex nepecet~eJJ.H.tt cn•pau c 'fpeKaMJJ. BSMepse

Moro co<Sil!U• 'l'peB&MB. nyua, TPHK8MH AODOJIIUI'fe.&HHX eo6IiTB.I sa 

CBIIMK8, a 'l'altJte C Do60'CI.IIYMB ll.VJIOlYIR odpasOll8BUMII9 BM81>11UDdlCB . . 

Ha csamax /lA/. 
0nOSBUBSJ18 'l'peKOB Co<:bnd,. JISM8peBHHX C nOMoacr.m "cllllpa.&

HOI'O lste}lfteJJ.Jtl Cl1al,. npOI.SBO,nJrl'CSI CJle.ltYIODIRU odpasOM /25/ .Baa

que Me'l'O]lQU Bpatll8BJUI MHCKB~~CR CODOKj'llllGC'1'Jt 'f0118E, MOryUliiX 

npua.ueDTJ. 'fl)elcy • Jl1IJI 8'1'01"0 B UCCRBe { ~ L J 8.: i nepma: 15-20 

Bll'lKOB enapau DOltC'IIl'rHB88'l'CS: 1JJ!.CJ10 'l'O'IeK, DODaBIDBX B DOJlOCH 

a$ , Op&8J:ftiBpoJJaBBHe DO lCeX HailpaJUte.BIJDC. Eca qJICJJ.O TOtleK 

B 'M'O~ odJJae'l'B MJ!ee p:a10• IJ.'O ~moe BatlpaBJleBH C'llrlae'l'CJI CO]lep

lt8RpiM "K8BJtR)la'J.'tl'l B TpeKB.. 

llo '1'01maM• J181t8DPIM B 9tfol .)6lfB.C'fH, Mtrl'OllOM B&BM8HJ.DUlX KB&Jt

paTOB DpoBO.lllftC.JI KPBB&R, npe.nm;tBJ.UIIOti.t8Jt ypaBHeBKe TpeKa B DJio

CKOC'l'K ( R .6 ): 

e =e .. +"' R + f + '((RJ' <2> 
. ,. onpe.neJJ.ml'CJI napaue'fpu eo t ,(. ' j3 t 0. 6e • 

3.neCJ. Bo-y roJJ. MeEllY noru:rpa~ oo:&m • xacaTe.m.ao~ R Tpexy B Bep

DDtHe B38JIM0ll8ICTBU, ri =-1 ,.._ , I"' - .PBJ.tRYC KPHBHSHH 'l'pexa, "('::: f ~.J . 
j'3 - Mepa dJJ.BSOC'l'B TpeK& K BepmU.e, 6e -cpe.JUi8KBa,Iij)a'l'HqH.Id pas

dpoc -roqeK O'l'JiOCB.'l'8U.BO annpOKCm&Hpyi)U{el Rpeol (1). 

,UaJtee .neJJae'l'CR BSdOp 'lO'ietc, O'fCTO.mnKX 0'1' KPHBO'£! sa %_2 ,~ 

llOB'l'OpaeTCJI fiO,lti'OHKa RPH:BOI (2) K OC'faBIDHIIcg TOtiKaM, onpe.neJ.l.fre'f-
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CJI 6 , .n;eJJae'l'ca BH6opo K -r • .a. kfttepa.Ilt!OHBB.SI nponeJtvpa npeKpaiQa

e-.rcsr .KJJl! ItOrJ,ta t.ratmf4 nepeMaHy~~ BH6pacHBaTLOS Hmt JIX OCTSH8'fCJI, 

Me~WDe P • 

no yTotUieJ:illHN noo11e BI:J6opu saaqeu.RM napaye'l'pa ~ npmtsBO

J.tB'lO.fi BuqepttHBa.Wle TpeKo:s c ·napaueTpaum J> 7 3> '"'"><- nopora, 

npeBHJUeBHe KO'foporo osaaqaeT, tt'fo Tpex ae O'l'BOOH'l'CH K .naHHOMy 

COOY'l'HJD. 

J(uee, .aaxo.tts 'foqRy nepecnqellJ4H xaca,-enso'M K llOJ!Y'CfeHHo~ 
. . 

KPHBOa B CJte,llYIOUt81'0 m+ 1-rO Bt'l'RS cnRpamt, npe.ttCK8SHMe'l'CSI 

HalldoJJ.ee »eposrraoe noJJ.om:eue .n;;m cJieJ.tYrontel t.rO'IltH Tpesa, KMOP8JI 

onpeJ,te.lUie'l'Csr ltaK Toua, d.1.l11Bdnaa x aeaay B ROPH.ltOpe ±2,5 A 

( .6. -cpe,ItHU apitsa 'rpexa) • 

llOJty'Cf8H.HaJI t.rOtma BKJD)q88TOH B MaccKB 'l'OqeK TpeBa .ItU SOBOl 

no.ztrOHKll no MHK RPf4BO~ (2) c fi()C.JleltYJOOtliM BHdpocOM TO'CfeB B y'l'O'I

aeHBeM napaMMpa .} • 3To-.r nponncc npoeneD:Ba.HHSr npo.n;ouae-.rcs .110 

KOllJlS. 'rpeKa, onpe;tte ..l'lSeMOI'O rpalutnaJA:ft od.laO'.rH CRaBHPO:BaiUISI, JlJUI 

.ItO DOH.B.1lfUU!.fi llOJlPJIJ.t 1.'peX: nponyoROB nporBOSHpyeMYX '1'0'18K, 

llpcmecc npoc1leD:&aHBSI Tpel(OB M01£8T 61lr!t YCROpeB ny'l'eM! 

a) j'MeHLmeBU UCJJa ll8p&lli!TpoB KP~ (2) .11;0 TpeX {Ha neP

BHX m o6oparax HCKJ!IO'me'l'c.a: 0 , a nMOM y ) : 
d) COXpaB8BHe DOC'l'O.fiBHOI'O q.acna 'l'O"i8B B MaCCHBe, 110 RO'fOpo

My OCYnt8C'l':BJUie'fC.11 DO,ZtrOHKa no IWK ( npa Jm.ll)q8HIIH B S'lO'l' MSCCRB 

HOBOI 'lOUJl BCKJD)tl88'l'C.fJ O.ItBa H:3 'l'O'CleK C DpO'l'HBODOJlO>UlOI'O ROH!l& 

-rpexa). 

0Koft1la'!'ea.aaa nOJ.U'OHKa 11 :m6poc c yqeTOM BCex qe'l'wpex na

paueTpoB .neJJae'IC.fi no oCSnt•y MacscHBY -roqeR, O'fBecellliax: R TpeRy 

npa npocJJ.eumsaa, nocJJ.e BLIXo.na Ha ROBen TpeKa. 
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MeTo~a cnenoBSHKR no TpeK~ cymecTBeHHo Hcnonasye-r aRcTpa

noJISIIlD npm DOHCKe 011epe.n:ao1 TQ111UI• 3TO OR83HMeTO.R: Re)l;OO'l'aTROM 

npa o6pa6one BBPO!»l8UU c yc'l'aBOBOK c 6om.DmMH paccTOHH.W!MR Mez-

113 ySKOSa80.PflJA'H HCRpoBHMB KBMepaMB,. a 'l'aREe DPH Hamt'tJlliii do 11DmOrO 

ROJJ.HqecT:sa <PoHOBHX BCKP H H8:BHCO!OI ~K'f'HBHOC'l'H RBMep /21/,, 

llpeHMyiQecTBO MeTo.na - O'J.'Cy'!'cTrBe orpa.HiifqeBM Ha <J)OPMY RPRBOI,. 

KpacRBHM MS'l'eM8TJiqecKJJM MeTc•nOM. DpJIIMeJUieiU:DIJ )l;JUI pacnOSBaE&

HJIJJ TpeKOB. RBJUIMCJI MeTO.Il I'JJaBJi!:fX ROMDOHeR'l' (-£At. ~!"t.'H t!,pA-R 
con1pontW~tS ~ ) • 3Tot MHOJl c:JJymrr npm.1epou npaeBeBU -reXBJl

Rlll MROrC14epaoro aaamrsa x o6pa6QIJ•xe }J.B.lUlHX co cnexTpOMe'l'po:/101. 
Me'l'OJl dasmpye'l'CH Ba CBOftC'l'BE~ COBOKYDHOC!B KOOp~HaT Tpexa -:X: =( x1. •• •• X,v) rpynnapoBa~~:&cH noce mmoueBB.a: Ha.1t HmMJI 

Hexo'l'oporo npeo6pasOBaBHS T 

! -= T.£ (3) 

B ranepnJ10CKoet.rH Mea&mef.t paSMeflW>e'l'B ( L ) • qeM paSMepaocTJ. <N) 
nepBOHaqaJiiHOrO Dpoe1.'pa.HC'l'Ba. fipll ~OM ROBBe ROOp)J;IUI.a'l'H J Lo~ 1.J ••• .) 

J- IV Jl0.1t'1tlihl 6Lrrl) pass ay JJIO 3 npe.zte.nax norpenmoo'l'eft. Kp:w'l'6-

PKeM rpy11Illlpo:mtH MOlleT 'l'a.Itt~te c JlYiUI'l':b ••JIJtollO pacMORBJte no ~ ... 

pasMepao! l'IUlepnJ!ocKOO'l'H .. 'l'.e. B~JUiq:HlJ& 

d: l ;}!:_ ~ t l f/2. =0 
t.=L.J-~ .) e J 

(:e npe.neJJaX norpei!lHoc«re~). 

Me'l'Olt I'JJaBHYX KOMDOBeBT .ItOK.lSaJl CBOIO U011eSHOC'f_. B PH.lt8 Od

BaC'fefl. O'rJJH't.BHX 0'1' <flJISBIUl BLTCOKI!X 3HeprB11. Ero ycnex B 06pa60'l

Ke TpeKOB OOBOBaH Ha TOM o6CTO.fl'l'e&C'l'Be, qTO ROJlJrfi8C'!BO HSMe~ 
l 

.BBI, KO'rOpoe .neJJaftCH Ha 'tpei<e, 06H'CIBO npe»>CXO}lH'l' qHCJlO Hes~
f, 

I 
! 
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CDUX n&paMeTpoB, ROOp.ztU,aTY 'J.'O'qes TpeKa rpynllllpyrrrca B 5-

IIJUI 6-paauepaol I'JUlepnJIOCBOCft. Taxaa: KO~e.HpaitB.S: 'fpeKOBOi§ BH

<I>oJIA8.IlftB B 5....,epaou DO.ItllPOCTpaHCT:Be npOHCXO.Itfl'l' dJW.I'0,1lapg 'l'C»Ay, 

trro TpeB noJU:lOCT~JO cmpenemteTes 5 napaueTpauJI, .aanPJIMep, 'l'pex

uepH.YM :Belt'l'Opou-mmy .GCOM H 'l'()qltofi TpaeKTOpml C KOOp,nJJBaft\0 

:L'-oJj• :B ~Ci!po!la.BHOE DJJ.OCROC'l'B ~o • Uepwe IUI'!':D npeo6paso

:SSHSYX KOOp,JtUatf, KO'fopse WUCBpym DOJlOllteJUle 'l'peiCa Ba ranep... 

n11ocxoeft, uory"l' df:lT:D lleno.u.aoJaH.H .nu onpe.neJieiUts HMny Aea a 
. . 

yrJta; OCTa.JlDlible N -5 xoop,ItH.Ha'I (JWJ N B3Mepead). n~ 

zauute TpeKy, Jle)Eat.r BHe rmepn.acoaocft. B pesy attatte SKCDepoea

-ra..&BSX ODdOB H ae.maeasoro ccao-.ruome1Uia Me;uy msuepellHAYJl • 

napaue'!'paam 'fpna, OC:Saapya:eao, q'l'O ROOPJni.Ha!'bl 'l'011eK Tpetta Jie-

218'1' d.&3RO, BO Be 'l'O'IHO Ha rurl'ltpa3MepHOit l'JUlepnJlOCKOCTH. B M'<* 

CJ1Y'I88 }' ~ , nepBOI "Hes.ua.qm~~·8AHOfi" KOOp.lUfBa'l'OI BeASJI npe

HedpeG B TO.U.KO ! 1- ) •.• J j IV MoryT CiJIJ.'o BCRO.&SOBS.BY BU 

ypaBBeau c:assa. 

Haxoqemte MaTPlf.llY npeo6pU.30Bamf..fl ( 3) • BOOdnte I"OBOpJl He

.mtBeiHoro. MORT di:i'r:D npoDBe.ztUBO ClleJtYJOOn!IM o6pasOM /7 I. 
1. Ha OCBO:Be CMOJte.UpOBaB.liBX HD peaJJ.&BLtX TpeR01J JllCmCM

ftC.fi KOppeJJJIUIIOHHaS M8'1'pHila: 

NT 01! - oc: - ) 
A C:.j = z::.. (X c. - x, ) (Xi -~· ' 

oL:.4 

r,tte o( - IIB,llao -rpexa, NT ·- noJlBoe Ko.mqecwrBO 'fpeKOB 

- ~ .di X·(){ x.. = ;:;:;. z, ' 
I. ('fl ot::-'f 

2. BH'mCJIJDJ'lCII COCSc'fBeBBSe SB.aqeHU B COOc'fBeBHHe Befto-

pa Ma'fpilltH A. 

3. CodftBeHHHe SB.a'le.mut pacnoJtal'amca B nopJlltKe yuem.meBIUI 
,...4 -N 

1\ 1 ); ~ t ~ . . . '7/ 'AN • C CXSc-r:eeBBHe MKTopa lil ~ . . . , W 
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_. 
'· c nou_., npeodpasomHBJJ W onpe.ne~CJJ MK'l'OP} : 

! j = ~ w',y X~ (/:: /.. . .. ..~ N) 
OKasssae'.L'cJJ,. 'l'l'O M'o npeo6pas013Saae W smJI.fre".t'os: maeBHo HCltaiSM 

npeo6pasoBSHJI18M T·. 
l'lcrt . {fan dHJl npoBepea ltJUI R603 cnetrrpoueTpa 11 I, Ho, 

:aoodnte rOBOps, ae muure'l'cs: cnpaEe.n;JntBI&t .IVVI JJ.I>CSoro . .ne'l'eKTopa. 

lhrro.n l'JiaBHHX KOimOHeli'l' OOJJBJ,taM Cl'leltYJOIIUIM He.loc'l'a'l'Kou. 

Ecu codlftlte co].lepu~.r n 'l'peKo:E, lit Ba KaJlltOM us mtx: c;ne1UUlo ~ 
k 

BSMepemd., '1'0 BeodXOJlBMO npoBePJI.'l'L n KONdBHa.IlltA H3Mepemd • 

Ta:aru.r npoBefZ8 MOEe'l' 38B.Ji"& MBOI·O BpeMeBJl (sanpeep, .n;.m n -10, 

K a10 BeodXO,ttDO nepenpo60Jtaft. 101° KOMCSMHB.T(Jiii'), R nOMCIIIy He

o6XO;Iti!M npe.n;BlpwreJJ»Bd OT6op BE:pOR'fBHX: KOM6HHa.:UHi1. Tasma ~ 

paM Mora cSu OJJJft':&CJJ, sanpwep, npo:sepaa aa JJJUlet:iHocft 'l'paeB'lo

pu B npoeKDJUI,. napa.u.~e.m.uoo BBI.paeHROMB uar.wrrBOro nou. 

lie~BBOC'f:D ;ne'l'eftOpa., npBB0,1UililSH K O'l'CY'l'C'l'liiJ) UMepe

Ui H8. 'lpeBe, ll HUJ101i JteftK'tOPOB BBO.D$1' .n.onolliUl'feJJ»BLte npo6.aaau. 

Ha Upal'l'D8 npoc:S.IeN& ReltOCTaDJUIX ToqeiC .&BJJ.Sftc.R CRJIDBYM orpaa

'18lUleM ltJlSi uorouepHoro noxx:o.n.a. TipeotSpasoBaliae MOKe'l' 6115 onpe

.neJteao .!WI UX:Soro .aa6opa asuepeJillfi aa 'l'pexe, 110 S'fB aSMepeHBJI 

ltOJ!liBH 6~ CJte:aaBH :a '!'ex ae CEail:iiX -roqaax B.ItOA TpeKa .nu BCex 

'l'peKOB. He;tloe'l'~e '1'011KH npHBOJtfl'l 1t noJlHoo'f_.IO O'l'JUtqHouy npeod

paso:saso, a 'l'Sltoe npeodpasoBaJUre aeo6xo.JXBMo ;ltJJJI Ka.EJloro BOSMoat

Horo aadopa aSMepeDI. 

0nHC811HYI Me'l'O;tl 6b1J1 BOfiO.&:JO:sa.H ,llJl.fl pacnosEBBaHBH ifp81tOB B 

R. 603 cneK'fpc»aeifpe /7,11/. Jim~Klf.'OpaMH B 3'1''* cneR'l'pOMe-rpe cny-
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nponop!J~O~~ff14e 

DJJll BYCOROs@leRTHBB.Ni' RaMepu ( 10 D.IOCKOOT8A -;x:. , f/ ) • MaTPBit8 T 
. ' 

dYJta onpe.ne11eHa Ba ooao:ee 1000 CMn.n.eJmpoB8.HE.J.,lX -rpexos. 

MeTo,n dull npo:sepeH aa 1'3YcJopKt~ 200 CI"8BePHPOBallliYX coCSHfd, c 

10 Tpexaua KSJQOe, aa 3BA CJlC ?600. BeJUtuBH _!s~o oxaaaJUl~ Ma

JJ.em.RHMH, T .e. nopJVUCa HaMepacre&HbiX omHdOK B ToliKe. H dyu zcno 

D lt8RH811 RGII6BH8,JlJfS:I KOOp,nJIBa'f K peaJJDBOMy Tpetey • 

BBe.nesae DO!'peiiiBOCTen JI3Mepe;i11Jt KOOP,II;IJ.Hti'f (:t 0.5 MM) BeCJCO.&-. . . 
Ko YBemtquo BeD"'JWJ 5 6, ••• , .!10 ('1'adJUIIl8. 8). 

Tadpt:r§ S} 

KooprTs Bes JISMep:a-r. 
omaCSOK. i.W 

C mSMepaT. 
OlfDI.-~. .MM 

6 0,8 o.s 
7 0.25 0,5 
8 0,04 0,5 
9 0,02 0,6 

10 0,01 o.s 

D'f<Sop Tp&KOB DpoliSBO,Jlll.IC$1 liD Q DOMODJ»>) B8paB8HcrfB S ~ ~ 1 -.
2 

• JJ.. <fO z. 
( <.. -6, •••• 10) BU yeJlO:BWI a .:::::2: ', ~ 4-M S ~ 

. . .;:;~ ~~ 

B pesya-ra-re n.PBMeBelUUI JtaBBOPO MeTo.zta pacnos.HaMBISI TpeKOB 

dH110 DOJJY'teRO• '1'1'0 198 codl:l'l'tll np&B.ftiJJbHO llll8H'.fH{f!IUlJlpoB8HO, 1 co

dT:J'J.'He CO,I1;8pm110 JlUlUA lfpeK. 1 C06H'!Re - 2 DJBBBX Tpem. TUHM od

pasOM ItS 2000 'l'peKOB. 2003 '!'peKOE CSHJlll Bbt,IJ.eJ18Hil,, 3 118 IUIX aenpa-

HeodXQJliiMO O'!MHH'f-&9 1ft'O ne,t:e<Sop :scex K OM6HH8ltJ11M ,II;.U 10-t.rpe

KOBLlX co<Saftl (1ofJ KOM6JJMIJ;MI) -.r~edyH Beea8 CSo.&aoe BpeMJI 3111, 

DOM'OMY Bm011ftSLICJl DpeJ.tB&pJI'feABi!l rpydd O'l'dOp KOMdiUWtBI. fipoM

pgJJ.Oea,. qTocJH B ':f. DpoeKD,D O'l'OOpaBBaJt KOM6P!HAUHS KOOP)tll.Ha't npe.n

C'l'8.BJ1.RJJa codofi npauol 'fpeK, npeaute qeM npwewrra Mtt.l'O.l r118.BBHX 

ROMJ10H81:l'f. 
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3a'fpaqetmoe :epeMs a CJIC ~·sao coc'laBJ.UIJlo 10 ucex sa o,ns.o 

10-Tpetto:soe codufte II 2 MeeK - 118. 3-!'peKOBOe COOLM.'lle. 

B 'fOil CJl,yUe• eca KaKIBA-JUldO M8'i'O.llall y,na.JlOO:L :Sbl,neD'l'~ co

BOKyDHOC'.l'• \'01181<., COC'fOmllYIO HS O,l~Horo !'peKa f4 HeRO'l'Oporo ROJJ.l'1'te

M'Ba cpOBO:BJiiX 'l'oqea., !'0 .IVJH HX 1ltaJleH14fi MOXUiO BOCDOJJDSO'B8.tlf.DC.R Me

lfO.ltOM BSJIM8HttDBIX KBS,Iij)S.TO:S. K8K BallpaMep B /20/ • 
c Mol ueaJO CSau .aamterum .n:se nporpaMMhl Ha 3m ~-4 -

LlNE1 • L!N~2. 

B nporpauue L IIVS 1. McSop ~~oqex., npHHaJtnemutHX -rpeRy., npoHs

BO.:rtH'lCR Met'~OM Depan;d. Ha KmUlQ~ H'.l'epa.rum onpe,ne.7JJDJifcH napa-

Me'fPH a.,. B, 6 ., OOO'l'Be'l'C4fByDUle MWUWYMY <f?YHRlllilll 

,Nl =i:.. GVl,. ( x .. ~ -Q 2,: .. A) 2. • rlte UZ·- :aec '-oA !'O'UH. 
" .... , f I.e 

6 =- ( M 111,_·~ ;, .. 2} . 
Ecu 6 ~ 6 n ( 6,1 - noporo:soe ssaqe.ue oneBD o•rttiOBe~ 8.DIIpOB

cBMapyl)lllel ~YHBilH X= a Z + J. a.~ 3KCR€PJU48Hft.&BO BSMepeBBJitX 

sli811~nld x,? ) • n "7 n 111 i~-t , ~~o BS6pacaBae'l'cH Tacma, naBIIIWI 

uaxcJIMa.&Bd BK.JJ&Jl g Mlff.c;,. EcJiu ti < 60 a n ,./ n""'~ ., '!O Jt&BHB.fl 

COBOKYIWOCft '1'011eK CU'l'ae'fOS: !'pm<»a • 

B nporpaMMe L IA/G 2 a.rdop npoasBo)JlftC.a: no uol cxeue. Ha 

K -01 HepaniB ODpe;ll&JISI8'!CS DO;\MUeC'l'BO )t8BHHX., COC'!Osmtee 113 

n- k !'CJIIeB.,'fBKoe. 11'1'0 3Jl811emm <5 , BIABcJJ.eBBoe .llJ1It Hero, 14Jl

HIIM&11&BO CpeJlB 6~ , COO'fBM'CT:ayDI(B.X BCeM nO.llMBODC'l'B&M, DOJ.lY

'18DilRMOJI HS 14CXOJtHOrO nyt'eM 0'1'6pa.CHBaBU k 4f()qU• 

OcBoBHoe npeay~qecTBO npor:~s t I Ale 2 nepell L I Nt: d » 
TOM• 11'fO o.HB. nosBOJJSet.r c 6oame~~ a®?&K'l'KBROC'l'ltl> O!'<Sapa-r.a nones

QIO upol*8lJ,81l. He.noc'l'a'fOK ee B TOM• 11'1'0 BP8MJ1 paCSO!H LINE 2 
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C:Soame. qeM LIN!: i. • a-to BpeMJt aamom'l' M KOJJ.1.11ecr.ra 15L16paos

:saeuux -tO'CleK. PI npH ROJ1I.!lqecrrae :aa~paasEaeMsx 'l'01leR OT 0 no 3 

(as 10) cocmrmteT .nJJJt L!Nei 0,02-0,07 ceK m .nmt LIN52.

o.o2- 2~9ceR. 

4.8. CpaBHeue CKOPOCTH I. sqxpa
, 'l'HBBOC'1'B pasJJiqllHX Me!'O,JlOB. 

llpo~ noJl.Boe eonoomr.netme cRopoc'l'm 11 91fJIJetrrmuocn pas-
. . 

Jlii'IHHX Mcrro.ncm pacnossa118BHn 'l'peJoB He y.na&rc.a: ms-sa passopono-

o'l'JI ony6JUUtOBB.HiiHX ,naHHhlX ( CSsc'l'pC·llefto'l'Me 3111 muqae'lca sa ae

CKO~Ko nop~~OB• qwc.no TpeROB ~ 2 ,ItO 10 H '1'.~.). TO~KO B pado

'l'ax /21.28/ 'l'e ze o6pasUh1 6wmt ~pa60'1'aHN c n<WOBPtm pasJUAHYX Me

'l'O.ItOB, B 3'l'B ~ue MY npBEe,IteM. 

Me'l'OltB cile.ttoJWHIUt no TpeRy. nepe6opa 6aaac11ux DHHif, B}l8Dle

HHH H npeoCSpasylOOleft {j)y.HH.l:lHJil cbvm peaJmaoBa.Hu :e BH.n;e nporpaMM 

STfl-IIJ(;Itv~. CHAA/et.t.IA/(; • l"l.ort:~-TIAI~ .MAPPIA/t:' (JI) 8 

MAPPING ( t,) JlJJJf D IB'l 7090 ~1/. a TaKd B -..e nporpaMMs 

Ll AITf< (Metto,n nepedopa. 6asMCHHX mrHd) .nmt 3114 BD-4 J4 HP-2116B 

/28/ H onpo6oJJaJw Ha 'fpex o6pasw:LX: a) npm.4o~ 'l'peK. CS) napa6o.m. 

B) .JtllYX1lY118BBR sres.na HS DPIIMHX IJ~peRoB. Tpex11 npoxo,JtBu qepes 20 

K&Jiep. RPB"'e.M B 3-5 KaMepax BOKPU O!'CyTC'l'BOl!SJDl. Rpc»~e 'fOrO, CJIY

'181.110 DO K8M8p8M daJJ.O•pasdpooaHott 9-11 JlOEHHX JICBp. Pesy&tfaltll 

D.PJlB8,lt8HH :B Ta6JBUle 9. 

RaK BIWlO KS 3!'0~ Tad~ H CJly'llae pacCMOTpeBHHX OCSp8.3I.lOB 

Bee M8TO,llH Y,1taJJ£ID JlOIWLte KCRPDJ• MeTO,n OJ1e.n;OB8IDUI no 'fp8Kj' • XO'l'SI 

a SIBJ.IS.M'C.fl HaH.6oJJ.ee yH.DepcaJ.tbHHU Mesro.n:ou. pa60'1'aettt Me;llJleBHee llU 

o.n:aoro RPfllllll'O 'lpeK&, qeM Me'l'Olt npeodpasyDl'flel ~YHKllD a), • Mesee 

91JxlleKftMS.• 'leN MefO,Jl npeo6pasyiOtl(e~ cpyBKIUm c) • lt.J1SI KPJllmX 'fPeKOJ 

B odli&C'l'H, I'.lle '18C'l'Htla npoxO.nJ4T JlOlt MaJlblM yrJlC»A no MHODJeHJm K 

aJteB'lpo.Jl&M xaepa. 
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l. 06pa-l Me'fO.n 11iBcao 1 Odsapy-,·· B~ I 
sen 1 ~1 tf()tleK 1 llteHHoe i cex f Ccrnaca 

j I 'l'peKa I UC.IO I 111 i 
' ! I ! 'i'peJIOB I ; 
I · t · I 1:--.;...-------+-----+----
1 a l STfl.IA/t: lA/ G ! 16 i 1b I 0.09 21 I:lll 
I • !CHAA/ELJ../11/tt' i 16 ' 1t) 1 0.13 ... ,. 7090 
I • 1 ~ont liN~ I 16 1!) 1 o.56 • 
1 .. , MAPPIAIG A . 16 1!5 o.oa • 1 

ll " ~~~·. MA-PP/Nt: C i • fl. 

! 16 1~;) 0,26 . 

I cl STR.tNr;tNt: I 16 13 0,10 • I 
! • , MA-PPINt; l "'16 1.5 0.45 " i 

! B Is Tll./Ait:IA/t: I 21 2J ().10 .. I 
J • l .12.orli rt A/t: j 21 1? 1.a • 1 
1 a I L I AITR ~ o. <Y30 28 j SOOM-4 

. a I L!AIT/?. I o.01s • IBP-2116B 
~,.,..;._..,_, ____ ... __ , _______ _.. ... ,.._.,_ .... ·-··~----·-..__--~-.--· ------,--·---·--,.,,~-----·- _____ , .. ~.~-~""---·-··~·"''"""""'-"•••'"_'"" ... '"'"""-

5. TipeJVlOiiteBHHe a.n:ropH!MB pacno3Ha'B8lilllH 
'l'pexo:s .zvm NM cnerrptWe-rpa. 

B npe;n;a:onomeau N A-4 3Rcnepmaelft'a (roJJ.y'rmm m .}@ •• aBcyctt 

1974 r.) /1/ o nporpaMMe pacnosHaBa.Hl1JI 'l'peKo:s cxaaa.Bo cJie.ItY:tOOtee. 

"'lporpBlYJdS pacno3HaBa.Hwr -rpeRot; MoJtteT dl:l'l'J. c~e118.Ha npoc'l'ol a 

6HC'I'pofi. MY oueml.IPI• 'ITO peROHC'l'PYKitPISI DOJlHoro Co6Jll'U He (Sy)le'l' 

-rpeCSomn do.tee 'ieM 500 MxceK CPV 3BA CJIC 7600. atxl)eK'fHBBOC'l'Jt 

peROliC'fPYKIJllH qpessqaaao xopomaa:, .nrure. eo1m aecttOJILRO JlOJIBHX 

'l'peKOB H Heaqxl)eDHBBOC'n KaMep .n:o6arJieRH". 

Ms paCSOTY /4/: 

"B HaMO.smtee :speMSI KWKHCJI .D:OC'l'8\'0qBHM OI'pa.HHqftJ.Ca p&CDOSB&J&

lUleM lfO&KO O,lJ,IIorO 'fPEK8 B CDeJ:Tpcue-rpe. TpedoBa.UHe lCJ)8.8HKCimJJa-

HB.pHOC!'B. BCBP llpll dO&nutX pa,Itl!j'C8X B 8()...9{)% CJ1Y'Iae:S CSy,ne'f .no-
O'l'B'l'O'iBO JlJJ.fi 'l'orO, '1To6H O'l'.Il8JJll'ta pacce.RBJiYI MJ)()H O'l I"&Jlo-MI)()Ha. 
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3@)eK'fllBHOC'fJt KSMep, CTepeoyrJlOB I BOSMOlltBOrO O'fCY'fC'fBH.R MO.nyJ.UI 

~onmaa 6H'f~ msyqeaa B nepByn oqepe~·. 

ils pa60'fH /2/: 
"()qenm..ItRo, q-ro eou cJie.JtH'l'Ia sa Bs'.AeHeHHeM yrna Lf MIOOHHOA -rpaex-ro

pu, Ba:qJIB8.FI 0'1' 'X , 'i. 'f()q}(Jl, R01'0pas:£ OTJJ.HqHQ 0'1' X = 'i = 0, TOr~ 

B npmmvan~ MODO nonyqRTJ, BeDUHbl 1../ B .ItHanasoHe ~ ~ Cf ~ Jr • llo

S'fOMY 'l'PY.nBO HJJ.H, no-BB).tJIMOMY, H8BOSMOU.O BBeC'fH KPH'fepal OT6opa 

MDOHHGI TpaeR'l'Op14H, OCHOBHWC~ Ha ·pacCMO-r'peBltll yrJta "f , onpe.ne

JleBBOM npoc'l'YM onoco60M B na6.cacTeMe. 

ll03TOMy .ltJJ..fi npOJl8.JU'PH OT6opa npe;nn.a.I'&e"l'CSI C.118.ztYJDIUBI aJJ.I'Ops.ft. 

B aaqaJJ.e 'fp88K'l'OPU 0'1'6Hpa..l.lTCH Tpil 'fO'UH H onpe,lleJI.Re'fCJI ROllU CJIC

TeMa KOOP.ItKBB.T, KO'fopasr noBepaytta OTHOCHTeauo JJ.a6.cacTeMhl. Ben 

S'fB. BB.qa}II.HHe lfOUH .Jt8£lC'l'BKTe.&HO npua,n;JJ.ellta'l' K MDOBHOA 'l'p8U'fo

PHH, TOr,n;a .l@YrRe TOq}(Jl JierRO Mory'f 6ll'l'lt OTOOpa.Bli C fiOMOD{&I) KPH

Tepu '-f 1 ~ &c.p • KaK BBJUiO BS TS6JJ..2, JtJ1fl nepBOI'O paCTYU\ei'O KyC

Ra TpaeRTop~ut (Z <. 10 M} Jq>' He nt:eBHJ.D8.e'l' 4 °. BoJJ.ee 'foro, ecu Jto-

6aBB'flt KPHTepd .IT.JJJI )/' , 'for.na 6y,n:e'f He'fpy,nHo onpe;neu'f:& Tpaex

TopHm". 

B sueTxe Peuap.ItH H CMSJtB /9/ Tatnte paccMO'l'peHH npHHilBilH no

cTpoeHu nporpaMMH pacnosHaBSBJUI TpettoB. B ael oTMet~aeTcSI, "'TO 

~SK&H DJlOTROC'f:& TpeKOB nop~a 1 Ba M2 OEanaeTCSI B cneKTpaMe'fpe. 

llOS'l'OMy npe)lC'1'8B1JJl8fJ.'CH 001183HHM DpOHSBO.nH'l':& nOBCK MDOHHOI TpaeRTo

pu BBB.q8J1e B &SJIMy'l'aJJDHOA nJIOCRCIC'l'Jt, Ta:R Kmt arpaeKTOPWI Dpi!6U-

3BTe&BO nJiocxaa. 0'1' xauof.\ naps CUJIHTHJlJUITop-KSMepa noc'eynaeT BH- • 

fPOI»AatVIH - ~ • G , x , ';J , 4! 11 ~e)tH.H.fre'fCH B Ha6op 'fO'CieK B 

npoc'l'pa.BC!'Be - p~ ( RJ e) X I"' 2 ) '1'8.RBM o6pasOM, qTo HCRJ1DCialO'fCH 

H8KOTOpse AOZHHe CBrHaBH. K~~ TpeR )lOnEeH nOJIBHThCSI KaB nHK B 
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I'BC'l'OrpaMMe no e . Ec.u M8TO.It :Sy;ne'!' OCH013Wl B.a 'l'attOM 0'1'6ope. 

TO M8T0,1lOM MOll're-Kap.JlO .ItOJJJitBa 6BTla BimOJlHeBB. npoBeJ)Ka, BCDOASYJI ' 

"•aJlo-JleH'l'y?, $ClXPeKTa raJIO TpeROB, JDIIpJlH '!'paenopn no e Jl1 T •lt•, 

a Taxae aecJie.ttoBaHHe '!'oro, KBK uaoro '!'peKOB Mo~e'!' CSHT:& CSesonac.ao 

pas;neJteso•. 

M&eCKB TO'I8K, DpaHa;It118lltamHl e -nmcy, HCCJle.nyeTCJI .ztaJlee. 

C'fpORTCH rac'!'orpaMMa no BeJDtqiiBE: R • 3xcTpeMaA.BHe :seuqwm 

B STOIA pacnpe.zteJJ.eJUUI onpe~eJlJm'f ll~•HY BOJIBR OCllHJ1JISI:tU 'l'peKa, C 

nOMOOD KO'l'Opoi! 'l'O'UJI MOI'Y'!' dLI'l'J, CBSI38J:lH B DpaMO~ liD KpyroBOI 

C8l'MeB'fH - "Kasnra;na'!' B 'l'peKH". l:WUC.y "KaB.ltH.ltSTy B 'l'peKH" COO't

BeTC'l'BJ8'1' '!'pydxa, .ItBa.MeTp KO'l'opol saBHCB'l' 0'1' Jtaqec'!':sa cert.tea'!'a. 

lloJIBHJt Tpex noJJyqae'!'cJI, xor.na .ttonyet.rBMSJI nooJte;no:ea'!'e.&BOCD TPY

CSox C:afi3HBae'l'CJI c o6JJacT:&J> BSmmo.IteAcrr:au. 

Ecu 3'fO'f ue'l'O.It cmasHBaeTca HeRa.l.{ed'HM, TO npeJtJJ.SI'8.8'fCJI Rc

no.u.so:saT.& JtPYrOA M8'f0.It• llattUB.Ji 01' o6JJaCTB. BSUMO;lt8~CTBBSl II Bo

DOJ.I.DSYH R I'11c'!'orpaMMy, cJJ.eJOtT.& sa 'l'peKOM, llltYI!lBM qepes cna'!'po

Me'l'p /9/. 

Bpya B saMe'fBe /6/ BYORasa 11 BeRO'l'opse oCSIIU4e Qez o paenossa

BB.HB.B 'fpeKOB. 01:1 npe,ItJJ.ODJl OCSDtYO OXeMy aJJ.I'OPftTMS, COC'l'OR!IlerO HS 

.ItBYX BeTBel. llpeQe :acero .ItJJB Co6H'!'ll.fl BHpada'l'HB&eTCJI npocTOI 

KPliTepxl, onpe,neJ1JIDDtll CJlOJitliOCTo C00f1'1'M. 

ECJUl co6HTJle npocToe, TO OHO o6pa6aTHBa8'fCJI no 7JlpollleBB~y • r 

'l.ACf~H6tZ 
HO oqem. CSHC'l'pOMy aJli'OpB'l'MY, Hanpaep, MeTO.ItOM D~Z!J."I ... UX 

KOMnOBeB'f. npa 8'fOM BHU.CJ.l.fle'l'C.E' MaTpHlt8 T ' codc'f'Be.BHHe JJeR'l'o

pa Jll lteJJae'l'CJI npeodpaso13SBile (3). EcD COOhJTHe cJJ.oooe, 'fO ac

noasyeTcJt odDUII' Me,n:JJ.eH.IiHA aJJ.I'ctpBTM. 

B padO'le /8/ Bpys pasmt:ea.E:'l' s'l'H ra,neH. Jlu rpydoro pacnosHa

:aasu -.rpeKOB OB. zcnon:Dsye'l' rHc'J•orpaMMy yrJJ.OB 4f. T&K RaK uoro

xpa'fsoe paccemute Be oqeHD BaJtllO, TO JlOUeR nonytm'l':&c.a rune npa 
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HeKO'fOpoM SJJa'CJelUIJI ··lf , eoO'l'Be'l'c:-rll,Vllllld -rpeay. 0)lHalto. ecJJJJ. u

eJJ.o tttpet(OB 6oamoe au, ecu cpoltOM .ae.&s!i npeae<Spev., · 'fpy;n.ao crr

:uuttt:& 'fOUB · 'fpeKa OT cposa. Ho, eCD lmec-1'111 KpB.TepHI MCSopa, Ba-. 

npBMep, rpalflUUI c.p , onpe.nenemiHe c DOMOIIt'faiO CUHH'.rHJ1JlJ!Il'HOllliHX 

eqenoo:s, 'fO MODO I'KC'l'OrpaMMB])OBa'flt 'fOARO BeJUiqJI.HH ~ :B npe

.JteJJ.aX ftiiX I'pamllt• 

Buao creaepmpom.ao 10 000 no<Slft'd c 'IHCJlOM 'l'peKOB 0'1' O.JtBo-
"tt'Eic:O& 

1'0 .JtO D.ftB C DOJJ.BSM ROD'CI~C'l'~ I_Gl iS 32000. Hs BBX 28000 'l'O'IeK 

COO'fBftc'l'B01!8110 a:'eHepl!pOMBHSM •rpn811, ocrA.IlbHble 4:000 JIBJlfiJ111CJ. 

HCKyCJCflBeBHO PBeJJ;eJI.HHM !PO~ . 

H8 28000 XOpoJDX ~ (JDC DOJJ.OZelUJ.e MO,lleJmpOBUOC:& CJJ3"1ai

HYM OCSpasOM uew 0 • 180°) 6001) nepexpYJJaJtHC:o •s-sa MRoroKpa't

aoro pacceJUWI ( c'l'aan:apraoe o•nutoaeawe - 1·0°). 

BpeMJI. Heo<Sxo.JtmMoe JJ;Jlfl san:)JmeHHH 'f l'IIC'l'OrpaMMH u peROBC'l'

PyKIXD mma, sa.HBMa1lo npaep.ao .300 MKcex aa .nc.n 7600 nu Kaa.ztol 

rB.c!'orpaMMH (!'.e. cO(Svru) MeTon. acnoJ1DsyeMHI .JtJJJI o<SBapyxteHHJt 

nua, COC'l'OJtJl us aemtHelaoro npeoCSpaso:samur. npgeaeHBoro K co

,nepBtHMHM SNebH I'JIC'rOrpaMMS. 

fipeo<Spasopsu /, t.. = Q,_. 2 y:ee.ututBaet pas.aocTJ. MeEJ.tY mma-
1 

MB, a npeo<Spaso::samte Cl· =- .6, -1 .., ~· + tr:. -11 npDO.Ill\'1' K crJJa.D- 1 

BBHII> rBC'l'Orp&MMu. 3,ttec» a c.: - eo;nepuaae· {_ -ol sqe~KB rKc'l'orpaM

Mu. Ecu E OJtBoA ne-rorpaaaae dHJJ.O CSoaee. qeu rurr.& mmoB. s@leB

'l'BBBOC-r~» peKOBC'1'pyxuu pesxo ns..naa. 
0nKC8.H1Uill Me'l'OA nOSBOJllte'l' BCiiJJDIU'.rt. OrpoMB.oe KOJ11.11eC'l'BO 

n.ao.ux KOMdlti81J.'I.I (des O'fdpacHJeBJIII xopem:ax). .UJUI odH.apyEeBM 

xopomax ROOP.JtHBa'l' !'peKa Heo<SXOl~O CSoJJ.ee c-rporz~ Kpz'l'epzm. 
~ t#Q 6<'-liJIX. 

Taxol KPJ.'l'epHft MOEe'l' 6S'l'a OCHOBS.B Ha M6TOJte - --- - - - --:-- .. 

KOMnoaeH'l' /7 I. 3TM Me'l'o.n; <Sblll IJ'aRllte peauso:saa Bpya. Ha 3ll! 
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z~c. 

CJIC 7600 { B paCSO'l'e /8/ npaBe,neBi ncTorpaMMa :seJIBqHH R ::: ~ 'A t.,l. 
L=llf1 ~ 

n:::. 5•6• IV~- KOJ1B118C'l':SO B8Mep)-. t).ztB8KO OBe,1leHd 00 acjxpeK'l'B.:BHOC'l'l. 

MeTona a CKopoara cqera B STOA ~lTaT:r:.e se co.ne~cs. 

TmrJJM OCSpasau • .rvm pa.cnosHa138.H.BSI Tpexol\ B N A4 cnex-rpOMe-r

pa B SIBHOM BH.Ite 6uu npe,It11oseBH ue-.ro.u; spa!lleHHS (O'Mop no yrq 

tf liD lf' ) 12.4.6.,8, 9/ II M8TO,[t I'JJB.l3HHX RCIAilOReB'l' /6,8/. DPH 

9fr0M B /9/ )tJUI JICIU1M8HJIH .103tBb1lC CJl!'Ba.llOB npeJI,naraeTCJI BCD0&-

30B8'1':D Wll>O~ c 'l'pu.rrepasx ·3UHH'fi.JlJJ.SlliiOBHHX cqe'f11DoB • . 
O!'Me'l'BM, qtl'O, sa sam Bsruo;, MeTo,n !'JJaBHHX xOMD.oBeB-.r ae 

smJU~eTCs: aJteKBW!WM ltJ.lH N A4 cneKT~e'l'pa. Cormcno nyH.KifY 4,6 

.ztJlSI BHDOJUieHRJI npeoCSpasOBS.HPUI ( 3) B fiaMsrl'il 3BA npDJIOCJ. dH xp&

BIIT.D CO'l'Bit Ma'l'pmt T • DOCK05RY llOKC»>ld '!'peR M Olte'l' 6Y!'I» pa.SHOI3 

JlJIJI.Bg a saperBC'l'PIIPOMB pasJUillBYM aadopo.u UMep. KpOMe Toro, 

cormcao mCSJlE.I(e 6, s.e&s.& noJJ.HOC'l'.DIO araopapoBaT.D O'l'Oy'fc'!u.e 

pe!'HC'l'panl!l! KOOpJtiii,.Bafl' 'l'peKS. B O'l',ne&HHX UMepax_,. a S'lO DpBBOlUI'f 

K aeoCSXO.JtBMOOft SHB.1.'J. MaTpBttY T ;ttJUI CJJ3''188B. ROI'ltS. B KUOA-u

do KeMepe O'l'CY'l'C'.PJJYM' clli'lUUl., :Bee MO npaBO.Itll'1' K CSoJI&DIBM sa

Tpa.'l'&M BpeMtHil 3IU sa paenossuaue fJ.'PUO~ cOCSwnut. 

6. BpeJ.tnaraawA aJtropaTII pacnosaaMHBS 'fp&

xcm .nu IV A-4 cna'fpOMftpa1t 

B pesy&'l'a'le pacCMOTpelUlfl pasDqHHX MeTo~oB pacnosaaraHJIJI 

Tpexo:e, a aenonso:saa•g sa paE Jm'iHHX cnenpOMe'l'pax, npe)lJlOEeB- j 

asx a.~ropB'l'MOB • coo-ra:ea aapopv,8.I.'tBH e NA-4 cneKt.rpOMeTpa, MH npx- , 

m.u K c J18.JCf!Q8MY B..ll'OPHTMY • 

fipeQe BCero DO)lCttll'l'~Bae'l'C:a: cpe.It&ee BOJUlq8CTBO CBrHaJlOB C 

, nponopn;JioBa.U.HHX BBMep. Ecu Rc,uqec-rBO CBI'll8JJ.OB CSusxo R 1 

'~}II ycpe.JUieHD Be YUCTJSYI1f KEIM8PJi, B RO'l'OPfiX BeT CBr.BBJJa) t 

'l'o B cnenpCt.te'l'pe sapel'IIC'fPJIPOl~ o,nRH -rpex ( B 80% coCSY'l'JUX 
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;ItlJJI ~-MBmeo B ~40% .1tJUI C umteu) 11 pacnosBa.Ba'l'.D aeqero. 

Tiepe.n onpe,neJleruteM BMny&ea BMee-r CMHC11 npoBepa'l':& Tpex 

Ha !'JJ.a.ln(OC'f& 2. M6poCII'f]) By Jle:.BHO CHI'BBJJ.'H. JIAA M'OrO MODO BOC

DOJl&SOBaTJ.CSI Me'l'O,lJ,OM y,naJleH.BH .~OBOBJ:Dt 'l'Oqext (nyBR'l' 4. 7) • 

TpeK llD KYCRH 'l'pelta annpoltCIIMIIPYRl'l'Ca no&BOMOM k -ol C'fe-

neu: 

H :BI:RHCJ.tJre'l'CSI cpeJl,H6K138JtP8t.rHq.Bl[~ "IBS6poc 'fOqeB O'fli.OCJI'fe&HO 

annpoxcHMrapy!)tlle~ KPHBOI ( 4) 

6. P. = ~ t t,.,,j., I r Jll- k J (5) 

3,n:ec.a 
R = ~,__x_z.~ 1-· 2 

- paceTcmBHe 0'1' ocm cneHpoMeTpa .no 'l'O'IKB c 

ROOPJP!,Baif&MH {,y , ~ ) , 
)"\ 

tf.L = £. [Rt- P. (aJ 2~)] 2. 
I.."::. I • 

n - KOJJDttec'l'JlO nap KaMep (X •:J ), B RMOPLIX sapei'IlCTpHpOBall 

Tpeit. 

Ec.JJH A (.:( ~ cj • '1'0 Bb16paet.'MeTC!! 'l'OtlK8 e MaRC.HMa&HHM .6. R i. 
H npone.nypa noMopse-rCJI .n:o -rex nop. noRa BJJI1 ll ~ ~1 BU n = /.<. • 

COBOKyllBOC'fJ. T011eK CtJH'fae'J'C.ff 'fpeKOMt ecmt KOJUtqec'l'BO 'l'OqeB 

B He~ DpeBHmae'l' BemtqJtHy C2 H E~ (BJIH O'l',nen&HHe RYCRB) MODO 

annpoKCHMH.poBa'l':D DOJUUiCJL~ (4) CO Cpe)tHeK~'qHSM OO'RJlOHeHH

eM M8RDDJHM C1 • 

EcJW aaperJIC'l'pHpO:BaJUlOe ROJUtqeeTBO ROOp,ItB.Hat.r B HeKO'fopoM 

qptC.Ie RBMep ( sanpmaep IDl"l'lt) C04}'1'8BNI8'1' 2 B 6o11ee, TO sapei'JlO'l'

pHpoBaliO no xpaiHem Mepe J,tBa TJ;JUa H Heo6xo.ItBMo ax paenos.HaBa

IUte { B 16% Co6Wftil .1V1SJ ~ -AUflW~HB a 41~ CodlftJI~ .II;Jlf£ C-MDeHil). 

llpeaute BCero .aeo6XO)lBMO y,l(aJlll'fL JlOHtHYe ROMcSB.Hai.UD. {X, fJ S • 
.IlJJ,g a-roro npe.ttJJai'ae'l'cH mcnons :>BaT:& c~trna.llY c TPJI!'repHHX c11e'J.'111!-
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KOB. llpaBJlJJLHaJI KOMdltHallWl ( 3.--~~ ) .n;Omtaa Y.ItOBJ!e'l'BOp.f!TJ. Hepa

B8BC'r:saM 
K I< 

{ •~<-. ~ Q ~ 1<2. 
c.f c- L\ ff K !f 'f 6 <.fc. + .4lf I< 

3;tteCJJ 'f = a.r-c -"1 !I & , fe - saperHe'fpmpoBaHHaH yrJ10B8Jl 
· K K K 

KOOP.nHBaTa B xoa:ue oqeTqm:ta c .a.OMe~ K. BeJUI'ClPUibl R 1 ,l<z., 'f • 
BSsrrue :as /36/. np:&u~e.neliH :a Ta6 une 10. 

T5!6JJ.l1Tl§ 1Q 

N: oqe'!'-l K 
R[,~ 

! 
qua R1 ,~ Atfl<) ~I 

1r 
1 i 

1 ! 40 60 8,6 I 
2 I 60 80 6,2 
3 I 80 100 4.8 
4 I 100 120 3,7 
5 120 150 3.2 

·' r 
-.L ,-+---... ..----~ 

Jia.me npe,tt118.I'8e'l'CS .nm M&ro.n:a pacnossaraHU TpeROBt 

Tiepad MHo.n mcno&sye-r BHzteJteHHe "KBH..IJ;H.na'l'a B 'l'pexa• ueTo

JlOM :apameHllUI m nocJleJtYmutee y,u.aneHHe wooo:ewc croqex. liJlSI ~oro no.n

oq.BT~ca ROD'lecT»> Toqea B pa.sJIH'l!.HHX :aa'l'epBaJJSX no yrJJy 
I f !j- '1-t Lf =arc d ~ 

1 
• B KaqecTre nep'BOi 'l'cmtll c xoop,uaa'l'aMH 

{X 1
1 
'1,) depy7cs nocne.ItOBa'l'eJJ&Ho Bee 'l'O'tllUl B nexmo~ nape xauep 

( • ) .. B KO'l'opmc sapers.cTp&po:sa.rut CHl'BaJlH. PasMep HH'l'epana no 
I 

yrJJy lf paJJeH C3 • CqJIJ.TaeTcH, "!TO B .ztaHHOrv'l u-repmJJ.e HaXO.llBTCa 

"IetlH.ItB.lta'l' :B TpeKH", ecllll I<OJmq€CTBO norumrum:x B Her'O TO'i8K npeBH

maeT Be.mtWB.y c4 • Ecm~ no coce.ncTBY c 3'1'BM Wl'.f'epmJJ.OM HaXOllH'fCJr 

JtUft'ep:eall C ROJmlleCT:BOM TOlleR C5 t '1'0 OIDI ~e,IttUUIIOTCSI mec-.re. Jia

Jlee HS onpe.tte1.teBHOrO TCUUIM 06pasOM "Ka.H.ltH.naTa B 'rpeiut• npOBSBO,ItiiT

C.fl Y.JtaJieHBe qJoROBHX TOtleK MeTO,IlOM ,,onH.CallBYM pa.Hee. 
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,1lJlg TOI'O, "CJT06H 6L1'1'11 yBepe:mLlM, q'l'O He nOTepHHH TO'CfKB arpetta9 

npomsBO.nP!'l'CS =.mo-rpanoJ.UJJ.tWt no napa6one B eoce,nHHe J!eBym H npaay10 

RaMePfi• ECJlM B HBX KSMepax Haitt.Y'l'OJ! 'l'OtU(H C KOOp,ItHlla.'laMH f • Q. 

B WiTep:saJISX I Cf- <f I<('~ B J I<- R ~ I~ c7 • TO npoHCXO,llH'l' npu

coe.nrureue 3THX ToqeR R TpeRy. :3.n;eCb 'f - cpe,ItRee s.Haqerute asHMy

TaJlbllorO yr1J8. .nu !foqeJt TpeKa, ~! ~- 3KCTpan01lRP8JfUUloe ssaqeHJie R. 
ECJUI npHCOe,IUUleH.He npOBSOID.IJ.O• TO .ltJUI o6paSOBaBOe~CJI COBOityn

HOCifH 'lO'IeK TpeKa Bl1NllCJ.ISD3'1'CJt K•lS<JxPHrtmeR'!Y a'o • • • • • a\< Ill npo

neJtYpa nomopge'l'CH• 

JlJ1g 'l'Oro, qToda 0'1' JUtqH'l'' :rt::tJlo-MDOB 0'1' o6pa.soBa.BUJeroc.fl :a t.utwe- i 
I 

HJl MJDOHa ~HCJJJteTC.fi ~3BO)J.Rut B nepBOfi 'l'()q)le TpeRa 

d R/ d 2 ::: Z: f Oe. Z - i 
~-1 

Ecu - I ~ r< ld 1 I t::.. c~ • '1'0 TpeR ClUIT8eTC.S: 0'1' raJJ.o-MI)()Ha. 

B'fopoi MHO.n pacnosHaBB.HB.R: ..rpexoB 6asapyet.rcH sa ue.ax Me'l'o,tta 

.n:aYMepBo-0 l'JJ.cTorpaMMs (nyHK'l' 4,4) a Ha cBOiCTB&.X lfpe~to:a NA4 cnexT

POMeTpa - KMSHKOMilJJa.HaPHOCT.D H B03MOltCHOC'l':D annpot<Cm.18I.UIH napa60JJ.ODi 

Hs nep:Boro BHTeKaeT, q-.ro pasaocra noJUipHHx yrJio:s nyx TO'IeR TpeRa 

A. t.f c: = t.pL·H - lf~· JtOJJa'H.Y CSY'l'a n :>cTOJJHHs. HS BToporo - noc'l'OfiHCTBO 

B'l'O~ npoHsBO.nH~ I'd 2.(.< fol L. =2 C12.. B-.ropym npoHsBO.l(Hyll npe6JIUeH- , 

HO MODO On~~Jll!Th DO ~~JJ.e: 
()ZR- {-) _(' -). r<L.,,., -2 Rt +1 -} 12.,· 

t=:- '() l: t:-+1 L~ ~ ' ,.._ ' 
'()lL /'~;.. '2.)2. 

2:.Lu - 2 L t s-- r:;-· 

-' - <:::::-.: 
- pacct.rOJttme Mea.ny xa

MepaMH. 

Ecu DOCTpoHT:& JtBYMepHyiO PHC'l'OI'paMMy, DO O.ii,llOM OOLJ! KOTOPO~ OTK.Ia}.J;Y
'd'li<-h e 

Ba~» BeJH~HHH A~ • ~yro~- BTOpye DPOH3BO~He rOl t TO 

TO'lRB, nptaHalU}elltB.~e Tpexy. 6y.n;yT RO~H'li)HpO:BaTt.Cr:r B BH,D;e mma. 

TI 03'l'OMY npe.n;JJa!'ae'l'CSI C Jle}J3 !0!1\\tft MeTO,ll. }lJJ.g B03MOEHYX KOM6H.Ba

I.lllli nap coce,ltHBX TO'IeK B'flCiHcnsmTcJI :seJJJJ.qllllLI lJ. tf. a .tVJ.fi ooex coce.n-
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mtX 'l'poeR - BeJmllH.HH ~2.(( /;;'?<., llO.IJ;CtUITH:&aeTCH KOJmqecTBO ToqeR 

B npSJUoyro:a&HO~ UJJ.OCROC'l'Pl C pas~epau.a Cg X C1 o• Eeu KO.mqecTBO 

'l'oqex B K8Km&-J1160 npmaoyrO.U.IUlfBe npemtmae-r :BeJJBqJLHy C11, TO 3TO 

oMe'l'cH yxasa.IUieM BS. cymecTBO~.HHe Tpexa • .UaJJ.ee npoHsBO.IUlTC.a: 

y .na11eue ~OHOBHX -roqex a onosaauume raJJ.o-uiOOsa. 

KoBc'l'aa~ c1-c11 a cTeneH• nonaHOMa K npe~onarae'l'cs on

pe.neu'l'~ c nOMoutLD cMo.neupo:aamiHX nporpaMMofi -HAL 0 'l'peKOB /3,5/ 
Onpe.ne.neoe S(fxpeK'l'HBHOC'l'H npe.nJJ.oate.Bll!a a.D.I'OPBTMOB pacnosHa

:aaBBJt Ill CKOPOCTH cqe'fa Ha. 31JA npeitnOJJa.NlM'CSI BlmOJllm'l'J. BB. OCBOBe 

MO.nenmpoBaHU pe!'B.CTplllpyeMOA HB;?OIJAaUJD, CO OneKTpOMe'l'pa ( CltrHa-

JlH C nponOPilHOBaJI.DHHX K&Mep H '1']>Hrl'8piWX 01feTqooB) .ttJ1S: pasuq- ! 

.BJiX KOM6:1BaUBA 'l'peROB r.DyCSOKOBe~mpyropacceJIH.BHX MDOBOB, 'l'peKOB 

l'8Jlo-MDOBOB H myMOBHX CBrBaJJ.OB J3 npOUOPJlftB., onpe.neJJ.eHHOi\ B·nyBK

Te 3. 
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3. 

5. 

6. 

7. 

a. 

10. 

12. 

d,eep 1nelutio muon soatt•tring on hydrogen and deuterium to · ·· 
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Proci/U!4!t.',~s t:~f ~ Cf-:-12/f/-;//N'f< NAft ~1'4hm,~-19lS. 

V.XUkhtin., C. Veastergomdie. M-C proram for BA-t experiment• 
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