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0ImChiBaeTC.FI rrpo:u;e;nypa o6pa<50TKH Ha 3BM ;naHHHX, IIOJiy'tleHHhiX 

Ha CRaiDipyromeM IIOJryaBTOMaTe Ha !)JieR'l'pOHHOJIY'IeBOll Tpy6Ke A3JIT-2/I6~ 

0 MJiiRpOCTPYI\TYPe TpeKOB Ha clJMHWBOH MaTepHaJie crreitTpOMeTpa P11CK. 

BBO;nHTC.FI ROppe:KIJ;H.FI Ha HCKaJKeHH.FI H306pa.irtel-ill.FI, BHOCHMhie 8JieKTpOHHO

OIITH't!eCKHIVI rrpeo6pasoBaTeJieM. l1p3,IT,JiaraeTC.FI rrpo:u;e;nypa H3BJie'tlel-ill.FI 

HHqJOpMa.J.Uill 0 CTpHMepax, o6pasyroi.~X cryCTOI< - 6JI06. 



Mi.JII>MOBIDi MaTepHaJI MariUITHOI 0 CII8KTpOM8Tpa Ha Oa3e II.fiTHM8T

pOBOll CTpHM8pHOll KaM8pH (PMCK) CJ.ymHT HCTO~lliKOM ltHH8MaTH~8CKOH 

(HMIIY~I>CHRe H yr~OBU8 xapaKT8pHC1llllli) ll TOIIO~Orll~8CKOH (tffi0~8CT

B8HHOCTI>) HH(fJOpMa.u;t'IVI B OCHOBHOM C 3ap.IDK8HHUX 'tiaCTHD;ax, OOpasyro

IJ.U!IXC.fi B a.,n;poH-.ff,Il;epr-m.x B3aMMO,I1;8MC'J'BH.fiX /I/. ]J}IJI IIO.JIY'I8Hll.fl 8TOH llH

(_popMa.I.J;l'Ill ,TI;OCTaTo'tiHo nsMepHTI> Ha I<:a.il\II;OM TpeKe no I0-20 TO'tieR. B TO 

.iK8 Bp8MR 3Ha1!HT8~I>HM 'tiaCTI> HH!lJOJlMa.u;IDi KaK M8TO,rr;H1!8CKOrO XapaKTe

pa, TaR H xapaKTep:vrsyromett wasn-qec:K~e CBOHCTBa -qacTHIJ):ii (y,TI;e~I>Hble 

sapR,I!; H nepBH'tiHM HOIDI3a.IJ;H:JI) 3ill-\JI01!8Ha B MllKpOCTpyi\Type TpeKa B 

CTpllM8pHOll KaMepe. ~ H3MepeHH.fl 8TOll CTpyKTypu cerO,II;}I.fi HaHOO~ee 

llpHrO,II;Hbl IIO~aBTOMaTbl Ha OCHOB8 ~~JI8KTpOHIIO-Jiy'I8BUX TpyOOK THIIa 

rro~aBTOMaTa A3]T-2/I60 EBTA-01~ /ZI, rrosBO~RIDin:vre peanHsoBaTI> 

p8.iKI1M I1p8D;H3HOHHOrO Citar:mpOBaHH.fl Tp8I\a. 

U~I> ,II;aHHOH paOOTU COCTO~a B BUpaOOTKe rrpOD;e,IJ;ypU H C03,IJ;aHHH 

rrpOrl)a.MrJI paCl.IillqJpOBKll, I-\OH'l'pOM, ~~~I>Tpa.JJ;mi ll aHaJIH3a ,II;aHHUX, I10-

~1!8HHUX B XO,I1;8 rrpeD;H3llOHHOro CIW.HHpOBa.Hll.fi (pMI>MOBOrO MaTepHana 

crreKTpoMeTpa Pl'ICK Ha no~aBTOMaTo A8JIT'-2/I60. 

11CT01Illlii{OM HHclJOpMa.J:zyll! ,II;Jl.fl OHliCbiBaeMO~i rrporpa.MrJIIl CJIY'JKHT Mar

IIHTHM JI8HTa pesy~I>TaTOB CKaiDipOBaiDI.fl (MJlP). ,If;rJI KatK,II;OrO IIpOCKa

HlipOBaiiHOrO TpeKa Ha M]p 3aiiHCHBcUOTC.fl C~8,eyiOIJ.UII8 ,I!;a.HHI18 / 3/: 

- OOmaa HH(pOpM~.fl (HOMep SKCll8pl~8HTa, HOMep Ka,I!;pa, HOMep BH,IJ;a, 

KO,II; onepaTopa A8JIT, ,TI;aTa nsMepeiDIJI) , 

- KOOp,Ir;aHaTH JJ;8HTpOB perrepHbiX KpHCTOB ,II;a.HHOrO BH,II;a, 

- IWOp,Ir;aHaTbi H8CKO~I>KHX OIIOpHhiX ~?0~8K ( 6 30) , IIpHHa,II;~8JKamux llCC~e-

lJY8MO!:.IfY TpeKy, IWTOpbie orrepaTO]) A8JlT H3M8pH8T B pyqHOM pElllOOie 

C IIOMOmi>IO ,II;HCIIJI8.fi ll CB8TOBOrO Jtapa.n.n:ama. B rrpe,IJ;e~ax 30HR 3a,TI;aH

HOro pa3Mepa BOKpyr JiliiiDill, IIpOB8,II;8HHO:il 1!8p83 8TH OIIOpliH8 TO'tiKll, 

IIpOllCXO,rr;HT aBTOMaTH1!8CK08 rrp8D;1I3HOHH08 CI\aHHpOBa:rme Tper-ca. 

- rrapaMeTphi IIp8D;H3liiOIIHOrO CKaHHpOBaHH.fi(mar CKa.ImpOBaiDIR, KOOp,II;liiHaTbl 
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Ha'laJibi-IOH TO'!Kli CRaHHpOBai-Ili.H, IJaiipaBJI8Hlie II 3HaR 01\.aHHpOBaHH.H 

(B,II;OJI:O KaROi1 113 B3ffiiMOII8pii8H,IJJ1:ByJI.HpHhiX ocefi CHCT8Nll1 IWOp,D;11HaT 

A3JIT H B 1\.aRyrD CTOpOifY IIpOUCXO,I;I1T CKaHliipOBaHUe) , 

tl 
- MaCCHB ,II;aHHbiX 000 BC8X "TeM.HhiX OO'b8KTax Ha clJoTOIIJI8HK8, IIOIIaBIIIRX 

B 301fY IIp8IJ;I1:3liOHHOI'O CKaHHpOBai- :H.H. ,If,7m KruK,Il;OI'O "T8MHOro" OO'b81-\.Ta, 

nepeceKaeMOI'O Ha IIJI8HK8 JIY'!OM J,3]T clJIIKCIIpyroTC.H ,II;Be B8JIH'lliiH1I: 

KOOp~HaTa ~eHTpa OO'b8KTa II 

pa3Mep OO'beKTa B C8'!8HIDI 8J'O ,Il;a.HHOit CKa.HJIHIDieli, OIIpe,n;eJI.fi8MW 
. . 

no npeBbUIIeHIIIO HeKoToporo sa.n;a.HHoro ypoBH.H nenpospa'!HOCTII ( rropora 

p e rii c T pa.IJ;JiiJti ). 

06pa6oTI\a MJJP npoiiSBO~Jiac:o na 3BM O:V1ffi1 C,UC-6500. Bee rrpor

p8.MM1I HarmcaHhi Ha OOPTPAHe. llepmrn OIII:lT pa6oT1I c MJIP noKasaJI, 'ITO 

~.fi IIOBUlli8HJii.fl Ha,II;e~OCTJii IIOJIY'laffilliX pesyJI:OTaTOB sa C'l8T IICKJIID'le

Iffi.fl :VI3 aHa.JIJii3a CJIY'laeB COOS! IIOJIYB.BTOMaTa JiiJIJii nporpa.MIVIbi ynpaBJI8HJii.fi 

ero pa6oTofi, Heo6xo,n;KMo cos.n;aT:o eneunaJI:oHYID rrporprummy aHaJIIIsa 

MJIP C paCIIIJiipeHHhiMJii I\.OHTpOJI:OHbl.MJii igyHKIJ;I1:.ffiv1li Jii nepe,n; OI\.OH'laT8JI:OHOII 

o6pa00TKOH KOHTpOJIIIpOBaT:O BC8 Jii3I~epei-IJti.fi C IIOMom:oro STOll IIporpaMMR. 

MOK-CXeMa nporpro.'!Mhi KOHTpOJI.fi ( J.,L TC ONT) np:vme.n;eHa I-Ia pliO. I. 

CTpyKTypa 9TOH nporpa.MM:bl BO MI-IOI',)M onpe,n;eJI.fi8TC.H 0TpyKTypoi1 3aiTJtiCll 

,II;aHHbiX Ha MJIP. llporpaMMa-I (RVDJH-1 ) IIPOI:I3BO,IJJ1T paCIIai\.OBey BXO,II;

I-IOll HHQ)opMa.u;mr, sarrHcamwii B HE11A S (fJopMaTe 131. IIo,n;nporpaMMh! 

2-4 OCYJI{8CTBJI.HIOT '!Teime H pacrrrn:CfJt)OBKY CJie,rr;yromeli JIHclJOpMa

II;aii: 2 ( I>ATABOX ) - OOU~efi HH(j?op:via.IJ;JiiH H IWOp~HaT ~8HTP,OB penep

HIDC I\.peCTOB, 3 ( MASTER.P )- KOOP,!UIHaT OIIOpHhiX TO'l8K TpeKa, 

4 ( ROA1> )- napaMeTpoB peJKKMa u vraccHBa ,n;aHHhiX CKaHHpOBa.HH.H. 

llo,n;rrporpaMMa 5 KOHTpOJIHpyeT Ka~eCTBO IIOJIY'l8HHOH HHclJOpMao;I1II 

H OCJm8CTBJI.fl8T ITe'!aT:O BIDCO,II;HIDC ,Il;9.HH1IX. ilpeiK,II;e BCero 1\.0HTpOJIHpyroT

C.fl: Ha.Jili'IHe Bcex aJieMeHTOB .n;aHHhiX (2-4). Hs-sa orpami'leHHoro 

o6'heMa IIa.M.fiTII 3BM IDCM-4, yrrpaBJimometi: pa6oToili A3JIT, MaCCIIB .n;a.HHHX 



3 

CRaHHpOBaHHH ITOCTyrraeT H8 U8~ROM, a ~aCTHMM. ~aH ~aCTb CO~ep

DT HHqJOpMa.IJ;IDO 0 napaMeTpax CKaHTipOBaHH.fi, IT03TOMJT nporpa.MMa CJI8~T 

3a H8H3M8HHOCTLID BC8X 8THX rrapaMETpOB B npe~eJiax BCero MaCCHBa 

~aHHHX. KpoMe Toro KOHTpoJIHpyeTCf. Ka~eCTBO nuwopM~H B npe~eJiax 

O~HOH CRaHJIHHHH: Tpe6yeTC.fi, ~T06h 3Ha~eHHH ROOp~HaT U8HTpOB OT

~eJILHUX OTC~8TOB ITOCJI8~0BaT8JILHO B03paCTanll H ~T06H pa3M8pU OT

~8JILHHX 06~8KTOB He nepeKpHBaJIHCI· M8i~ C060H. 

CJie.nyromaH nporpaMMa - nporpc:MMa paclll.ll<lJpoBKH, @!JIL'l'PaiJ;ID'I, onos

Hai-rnH o6pas oB n anaJIHsa noJiyqeni<llc pesyJILTaTOB ( ION I x ) B Ha

~aJILHofi ~aCTH HM88T WIOrO o6mero 0 nporpaMMOH KOHTpOJIH (p:ac. I 6, 

ITO,IUiporpa.NIMhl I-4) , HO ~OITOJIHeHa PMOM HOBHX ITO,IUiporpaMM. IlocJie 

~T8HHH B no,n;nporpatJJMe 2 ( 2)..4 TA BOx ) KOOp~HaT penepHIDC Kp8CTOB 

( X R. , ~R. ) B no.IUiporpaMMe 6 ( TR.AIVS I= ) na ocnoBrumH 6JioKa ~au

nux 7 ( J(R.ES T) 0 IWOp,IJ;HHaTax ( X p , .Y p ) KpeCTOB B 8Ta.JIOHHOH CHC

T8M8 ROOPAHHaT (pnc. 2) onpe~eJIIDJTC.fi K03<lJWHUH8HTH TpaHCqJOpMauaH 

(yroJI ITOBOpOTa lf 1I B8JIH'tll:1Ha C)(BHra /) X }i /j !:::J ) 113 pea.JILHO 

Jii3Mepeuuo1I~aTa.n:ouuyro CHCTeMY IWO]).IJ;HHaT. ,11:n:JI onpe~eJrem-rH Koa<Mm:

~eHTOB TpaHCqJOp~H HCITOJib30B~IaCL CJie.nyiOmaH rrpOCTaH rrpOU8EYpa. 

B CHCT8M8 IWOp,:ruiHaT ITJI8HKH onpe.n;oJI.fiiDTC.ff yrJIH HaKJIOHa eX i. OTHO-

CHT8JILHO X-OCH KOOp,:ruiHaT BC8X BO:lMO.iitHHX ,I:T,HarOHaJI8ll, C08~H.fiiD~X 

JIID6ym rrapy peaJILHO H3MepeHHHX peuepHHX KpeCTOB. IIo OTJIII'GIDO aTnx 

yrJIOB OT aHaJIOTII1IHHX yrJIOB ( ~i. ) , Olip8~8JI8IIHhiX B 3Ta.JIOHHOll CHC

T8M8 Rp8CTOB, BH'tfliCJI.ff8TC.ff cpe~H.fiH B8Jill'tfliHa yrJia IIOBOpOTa p8a.JILHO

H3M8p8HHO~i penepHOi1 CHCT8Mhi O'l'HOCHT8JILHO 8TaJIOHHOH. IlOCJie 8TOrO 

ROOp.D;HHaTH U8HTpOB BC8X H3M8p8HH1DC Rp8CTOB 'l'paucg)oprvmpyiOTC.ff B 

ITOB8pHyTyro Ha yroJI lf IIpOM8iKYTO'!Hyro OHCT8MY ROOp,II;llHa'l' ( X' If J Y'f) 

X v = XR. · ~ '{' + YR.· Sin 'f j 

Ycpe.n:IIeHHa.ff pasuocT:o 3Ha~eHH:1i KOI)p,If,IiiHaT uenTpOB I{p8CTOB B aToii 

IIpOM8irtyTO'"t!HOii H 8Ta.'IOHHOll CUCT8MilX IWOp,n¥IHa'r , TI 80Th B8Jll11".ll1Ha 



4 

C,IJ;BHra H3MepeHHOll CHCT8Mbl KOOp)J)'IH:lT B 8TaJIOHHJTIO CHCT8NfY KOOp.n;kiH8.T. 

Ha pHc. 3 np~Be.n;eHo pacrrpe.n;erreHHe a6c~THRX Be~~H OT&no

HeHHH oT cpe;u;Hero sHa'tieHH.fi X :a Y KOOp)J.RHaT perrepHHX KpecTOB, 

rrpeo6pa30BaHHHX B COOTB8TCTBHH C OTiliCaHHOll npoue.n;ypoli. Ms p:ac. 3 

BH;u;HO, 'tiTO 8Ta rrpoue.n;ypa IT03B0~9T rrepeXO.IJ;HTL B CTaH,IJ;apT~O CHC

TeMY KOOp,IJ;HHaT ,IJ;aHHOro BH.IJ;a ('tiTO HeOOXO,IJ;HMO ~H BB8,IJ;8Hllfl ITOC~e.n;y

IOJ.UIIX KOppmru;rui OITTH"t!8CI-CHX HCKa.'IK8IH1ii) C ,IJ;OCT8.TO"t!HOi1 L IQ MKlVf 

TO"t!HOCTLIO. IIoc~e onpe.n;e~eHHfl B rrc.n;rrporparv'llVIe 3 ( MASTER.P) Koop;runraT 

onopn:orx To"t!eK TpeKa c noMOll{LIO OJiiC~MoTe"tiHoi1 nporpa.MMbi 8- FUMZLI 

M8TO,IJ;OM Hal'IM8HLIIIHX ICBa.IJ;paTOB Bhi't!liiC~.HJillCL 3Ha'I8HH.H napaMeTpOB 

arrnpOKCHMTipyromeYI qJYHiru;IDI, npOXO.IJ;f.metl 'I8p83 8TH onopHLI8 TO'IKH. 

BH.n; CWHKI.:UIH sa,u:a.BaJIC.H B rrporpa.MlVIE-cJjyiutD;Hn 9 ( f:UNC (~) ) 11 no 

B:or6opy no~L30Ba.TM.H MOr OLITL ~c5c ITOJillHOMOM ,IJ;O n.HTOtf CT8IT8HH, 

~60 OKpyJKHOCTLIO. 

Gm~LTpali;l1.H ,IJ;aHHLIX, TO 8CTL IU,IJ;8~8HH8 113 BXO,IJ;HOrO MaCCHBa 

,IJ;aiiHLIX, OTHOCflmHXCR K UCC~e;n;yeMOJ\fY Tpeey, II OT6paCHBa.Hl18 Ci)OHOBLIX 

OTC'I8TOB, ITp0113BO,Il;l1.7I8.CL no I\a.'IK,IJ;O~. OT,IJ;8~LHOti CKaH~IDill, B XO,IJ;8 

padoTbi no.n;rrporpa.MM.DI 4 ( RoA<JJ ) • r:o OIWH'IaHHH sarroMHHaHHR nn<IJop

Mai.J;aH 000 BC8X OTC'tieTax Ha ,IJ;8.HHOi. CKa.H~IDill l1 00HapyJK81illll rrpH3-

HaKa KOHD;a CKa.H~HIDI, BI13I1BaeTCR ITO,IJ;nporpa.MlVIa 10 ( Fll. TR.). B STOll 

no.n;rrporpa.MMe, HCITO~L3YR yJKe HaH,IJ;tmHID1 Bll,IJ; qJyHKD;HH, arrrrpoKCIDJU:Ipyro

meii TpaeitTopmo ncc~e.nyeMoro TpeKa Ha rr~eHKe, orrpe.n;e~.HeTCR rrpe.n;

rro~araeMM "·M-" -Koop.IJ;HHa.Ta TpeKa, cooTB8TC'l'BYIOIUM "X "-Iwop.IJ;H

Ha.Te ,IJ;aHHOH CJCa.II.J:rHIDIH. 

X=Xo +IS05C·N.SL·ISTEP 

r.n;e X - Koop,IT,lUia.Ta Ha'IMLIIO:Li TO'IIm cH:a.IrnpoBaiDIR, IS OSC = 

±I - fKa3biBaeT 3Ha.K rrpnpa.meHH.H )( - KOOp.n;kiHaTLI rrpu rrepexo.n;e OT 

.IJ;aHHoli cKa~HI1H I\ .n;pyro:n, I£7£ p- Be~H'IHHa mara CKa.Im:poBaiDia. 

3aTeM, J?I3 BC8X 3aperJ?ICTpi?IpOBaHHbiJ: Ha ,IJ;aHHOH CI\~HHH OTC'ti8TOB 
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BblelHpaeTC.H O,Il;HH, HMeiOn.url!J: MliHIDJiaJII.dOe ITO aelCOJJIOTHOH B8JII1'llrH8 

OTKJIOHeHHe oT npe.nnoJiaraeMoro sHaqeHH.H. TaKoii crroco6 &@leKTHBHO 

OTClpaCI:i£BaeT "IIIyrviOBbl8" OTC't!8Tbi ITpli Ha..Jll1'llrll Ha ,II;aHHOii CKa.HJIHHHH 

"HCTI1I-HIOrO" OTC't!eTa OT HCCJI8,IJY8MOrO TpGKa, HO He&{fl(_l)eKTHB8H B 

30Hax TipOCB8TOB M8JK.TIY CTpHM8paMH, r,n;e H8T liHciJOpMa.IJ,nll 0 TpeRe. 

,UJl.H TaiDIX CJIY't!aeB npe.n;ycMOTpeH BTOpOH 3TaTI ciJHJILTpaii~Ui, TipH ROTO-

poM . OTOpaCbiBaiDTC.H BCe OTC't!8Tbi, HMeromne CJIHlliKOM 

ClOJILlliOe OTKJIOH8Hll8 OT OD,IJ;aeMoro. fvlaiWIDJiaJILHO ,n;orrycTIDVIl:liti pasMep 

OTKJIOHeHH.H onpe,n;eJI.HeTC.H rroJIL30Ba~eJieM. ITo saBepmeHnro pa6oTH npor

pa.MM f<O/flJ H I= /L 71<.. B03HHKaeT ,IJ;EYM8PHIDI MaCCHB ,n;aHHbiX 0 TpeRe 

MX(2, NS L. MAX). ,If,J.rnHa MaCCHBa or:pe,n;eJI.HeTC.H noJIL30BaTeJieM H ,n;o.m:ma 

ClbiTL He M8HLlli8 MaKCIDJiaJILHO B03MOJ£ROrO 't!HCJia CRaHJIHHHfi Ha TpeRe. 

OOH't!HO N5L11AX = 1500. 3Ha't!eHHe C't!eT't!HI{a MaCCHBa cooTBeTCTByeT 

HOMepy CKaHJlliHHii, nepBIDI 8JI8M8HT 8CTL 3Ha't!8Hli8 };J- -ROOp,Il;llHaTbi 

II;8HTpa OCl'L8KTa, a BTOpOH - mnpHHc. 06'181-\Ta Ha cpese ,IJ;a.HHOH CI\aH

.fJJIHH eti • 

II pH aHa..Jll13e &THX oTclJMJILTPOBCJnrux ,n;aimHX ObiJio ycTaHoBJieHo, 

't!TO B miX BCTp81!aiOTC.H HeiOTOplle Cl't!8BM,Il;Hbl8 ,I1;8ciJ8RTbi (CClOH), KOTO

pbie HeOClXO,IJ;UIMO HCITpaBHTL, TipeJK,n;e 118M rrepeXO,Il;llTL K ,I1;8TaJILHOMY 

aHaJIHsy. 3aMe't!eHo ,n;Ba BH,n;a cooeB - rro.HBJieHHe aJIOMaJILHO 6oJILmoro 

3Ha't!9HH.H llillpHHbi OTC't!eTa Ha ,IJ;aHHO:h CKaHJIHHHH, pe3KO OTJIH't!a.IOII~ee 

,n;aHHJ710 JIMHHIO OT COC8,IJ;HHX ( pHC. 4 6) , a TaRJite ITpOTHBOTIOJIO.iKHillt 

8cWJ9RT - TIO.ffBJI8Hll8 HyJieBOM CRaHJll[Hl'ili cpe,n;H CKaHJIHHlill CO 3Ha-rm:

T8JibHbiMH 0TC't!9Ta.1'Ili (pHC. 4 a). 

06a BH,n;a C008B, Tiplllll'IHa I\:OTOpbiX KpOeTC.H HJIH B CClO.HX TIOJIYaB

TOMaTa HJIH MHRpo,n;e{fleKTax TIJI8HKH, MOryT HCRa3HTL HHciJOPMamffiO 0 

TpeKe, oco6eHHo rrpH onpe,n;eJieHHn ::apaKTepnCTHK, CB.H8aHHbiX c none

pe'tll-IbiMli pasMeparvrn CJie,n;a "t!aCTHU - ,n;na.NieTpoB 6Jio6oB n CTpmvrepoB. 

~.H BbipaOOTKH rrpon;e,n;ypH HCTipaBJI81lli.H (crJI~HBaHH.H) 8THX ,I1;8~8KTOB 
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6hiJm rrocTpoeHhl pacrrpe.n;eJieiDI.F.I CJ. e,nyrorqRX BeJill"tiRH: Ta.nrer:rca yr.11a 

HaKJIOHa JlliiDIR KaCaT8JI:OHOM B .n;aiHOM 1'0'IK8 K Kpi1BOM, orn6arorqei1: 

Kpa.F.I OTC"tl8TOB (pHC. 5 a) 

TG i. = (0;..,.,- 9),,)/!I.·STEEP 
. 

r.n;e l- HOMep CKaHJilliillll, 50;.- B8JIU"tiHHa OTC'I8Ta (J.JmpHHa) Ha 

.nann on cKaHJIHHUH, STEP - B8JIY'il1Ha mara cKaiDipoBaiDI.F.I A3JIT, 

,UJI.F.I BCGX CI\aHJIHHIDl TpeKa. (pllC. 5 B) - OTKJIOH8HH.F.I 3Ha"tl8HH.F.I Jllll

pHiill OTC'I8Ta Ha .IJ;a.HHOM CI\a.HJIHID:H OT cpe.n;Hei1: B8Jill"tiHHhl OTC'IeTa 

B cocewmx cKaHJrnim.F.IX 

S(}2)i = XJt. - Q. 5· (Vi-I + 2)i-+1) 

BH6paHHLie .n;orrycT:arJJHe 3Ha'IEmHJI OTKJIOHeHH.ff BeJIII"tiHH T4 u 2}.2) 

oT cpe.IJ;HllX sna"tieiDiil YKa3aHhl Ha p:ac. 5 CTpeJIKa.M:VI. B rro.n;rrporparvr

Me SMOOTH (II) Bhl"t!HCJlffiOTCJI BOJIH"tiHHhl m ll fl)'2) IIOCJI8.IJ;OBaTeJI:OHO 

~.ff BC8X CKaHJIHHllfi H B CJIY'Iae, 8CJIH 3Ha'I8HHfl KaKOM-JlliOO ll3 HYIX 

BhiXO.IJ;flT 3a yrta3aHHhl8 IIp8.IJ;8Jihl II])0llCXO,JJ,11T IIOIIpa.BJI8Hll8 OTC"tl8Ta B 

"IIJIOXOH'' CKaHJivnurn:. 

0\ . == S2:>t +I .S. 1<: 
A/(,+1 

.IJ;JI.F.I CJIY'Ia.F.I T G 

9::J ~+I := 0. 5 ·(f))l-t ,. 2),.,..0 ~.ff CJ.ryt!BJI ~X) 

r.ne IS - sHaK B8Jlll"tiHHhl Tc:; , I~ - sa.n;aBae.MH.Vr napa.MeTp. ,I1Jm K 

OhiJia Bhl6paHa B8Jrn"tiHHa, pamiM uary CKaHllpOBaiDI.rr A3JIT (OOhl'IHO 

1\ = 22 MID/I). 1iHCJIO ":vrcrrpaDJieHHHX" Ta.I\HM o6pa30M CitaiiJrniDiii COC

TaBJIHJIO .- 4%, B CJry"tlae HCIIOJI:030Barm.F.I TOJI:OKO O.IJ;HO}i rrpou;e.n;yphl 

ll - 5% B C~ae HCIIOJI:030BaHHfl .IJ;BYX rrpou;e.nyp crJia]GIBarm:JI. 

Iv1accrm crJiruKeHHhiX .IJ;a.HHhiX MX ( 2-' N".SlHAK}illa.7IH3npye'l'C.F.I 

rrporparJIMoil 12 {Bt.o8 t:AP) , JW'l'Opa.F.I orrosnaeT B HeM "Tm,nme" 

00'18KThl ( OJIOOhl) H" CB8TJ!He" (rrpocmeThl) • 0II03HaBaHHe 8TJ:1X 06pa30B 

ITpOHGXO,IUIT ITYT8M ITOCJI8.II;OBaT8JI:OJIOrO ITpOCMOTpa .IJ;BYX COC8.IJ;HHX CKaH

Jllfl:Il1~I. II pH 8TOM HCITOJI:o3YIOTC.F.t C.Ie.u.yrorqHe rrpaBHJia ~ 

I. ,II.rra B03HHKHOBeHH.F.I JU06o::o o6'I>eKTa neo6xo,II;HMo rro.F.tBJieHHe 
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KaK NMHHM.YM ,n;nyx IIO.IJ;p.f.[,I( H,Il;JTmli'IX II]:)Ji'I3Hai\OB .IJ;aJIHOro 00'b8KTa. I1p113Hai-t 

IIpOCB8'1.'a - HYJI8BM CKaHJIHHJi'IJI, I pHSHai\ 6Jio6a - CI\aHJII-IIDIJI CO.IJ;Gp.iKa

ma.r.r nntiJo pMaT.:UUO • 

2. )J.JI.r.r ynH'!TmrteiDI.r.r -yJite IDJIEIOH~eroc.r.r o6'beKTa neo6xo,IUIMO rro.r.rn

JieHJi'Ie I\aH: Iv'lHJ-InivzyMa .TI:BYX IIO.IJ;Im:,II; H,rr;ym:viX IIpll3HaKOB .IJ;pyroro 00'b8KTa. 

3. 06JiaCT:b Tp8Ka, B IWTOpcd.1 O,II;ilHO'!Hhi8 pa3HOHM8HHH8 IIpHSHa

Kiil -qepe,I(yiOTC.r.r .npyr c .npyroM 6oJlee .n;nyx pas ( narrpHMep : 6Jio6 , 

IIpOCBOT, OJIOO, I1pOCB8T) , OO':OJIBJLTIOTCJI Cepoi1 H Bhi)J;8JIJI8TCJI B OT.IJ;8JI:b

HW TpeTllii KJiacc o6'bei-tTOJJ ( "ce})M" o6JiaCT:b) • 

ITporpaMJVIa. f3L0/3~1JPft!opMV1p~reT TpexMepnm1 MaCCIIB IBL 05$ 

(3 , NBLHIJX ) ,n;.imHa KOToporo onpe.neJI.r.reTc.r.r noJII>sonaTeJieM 

:rrs MaKCllMaJI:bHO nosMOJKHoro '1:!1ICJia 6Jio6on na Tperw. 06H'I:!HO IJ8L U R X 

= I60. 3Hall8HJi'I8 C'1:!8T'1:!11Ka MaCCMBa COOTBOTCTBY8T HOMepy 0JI06a, 

I18pBIDl 8JI8M8HT 8CT:b HOM8p CI\a.H~I.HI-IHH C IWTOpOli Ha1.ITIIIa8TCJI 0JI00, 

BTOpOH 8JI8M8HT - .IJ;Ji'Ielli18Tp 6JI06a (MaKCMMaJI:bHID1 pa3M8p 0Jio6a B 

TIOI18p8'1:!HOM K Tpeey HarrpaBJI8HMH ) , Tp8THM - ,IT,JmHa 6JI06a ( B 'I:!HCJI8 

CKa.HJIHI-IMll) • 3TOT OO'b8M Ji'IHqJOpMaJJ;M:vi' U3BJI8'1:!8HH:ori1: M3 CTPYKTYPH 

Tpeica, o.IJ;Harto nenoJIOH, ll'l'O oco,)enHo 01!8B:vi.II;HO np:rr 6oJII>IJJoti TIJIOT

HOCTII CTpiDJI8pOB Ha TpOK8, TO e<~T:b B CJIY'I:!ae, KOr,IJ;a ~ • n ~ I, 
r,IJ;e ~ - CpG.IJ:HJiill ,II;ilaM8Tp, a J?_ - TIJIOTHOCT:b CTpiiMepOB Ha TIJ8K8. 

ITp:rr 8TOM snal.ITITeJI:sna.r.r .IJ:OJIJI CTp:1MepoB CJIMBaeTc.r.r B 6JI06H, o6JI{ee 

"t:!HCJIO KOTOphiX Ha TIJGK8 CTaHOBMTJJI MaJihiM. BCJI8.IJ;CTBM8 8TOro yMGH:b

IJJa8TCJI CTaT:HCTM'I:!OCKa.H 008CII8'1:!8 :-IHOCT:b OI.J;8HI\.M Tai"\.OrO BaJKHOrO na

paM8Tpa, KaK cpe.nnru1: .IJ;HaMeTp 6.Tio6a, a cruJia BeJ.rn1I:viHa OI.J;eHKM 

~r,Iia.MeTpa, oKasHnaeTc.r.r cMemeHnoJ: B o6JiaC'l'I> 6oJI:srn:nx .IJ;Ha.MeTpon. 

}J.7I.r.r yM8H:biii8HHJI BJIHilliHJI 8@l8KTa 00'I:>O.n;li'IH8HMJI HOCKOJI:bl\JIX CTp:viM8-

110B B OJIOOhi OhiJI TipO,I(JIOJit8H npoc roil aJirOpMTM BH:,IJ;OJI8HHJI CTpMM8pOB 

ll3 6Jio6a, peaJill30BaJUUDI B IIO.IJ;IIporpaMMe I3( Bl.OB e t.JT ) . 3Ta TIO.IJ:

nporpaMJ.\~a BHSH:SaeTc.r.r nocJre o6Hapyr.tteHn:.r.r I\OHI.J;a o-qepe.IJ;Horo 6Jio6a 
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B nporpa.MMe EL OhQ IJP • .UeiicTBHe anrop:aTlVIa HJIJIIOCTpnpyeT puc. 6. 

llp~e BCei'O onpe~e~fleTCfl Ma.KCH~allhHHM pa3Mep (~:Ha.MeTp)6~o6a 

B llOllepe1!HOM HanpaB~8HHJil ( 2:> I) ti KOOp,Il;}IHa.Ta 9TOI'O )UiaMeTpa. B~O~h 

,n;.JlliHLI 6J:ro6a (XI) , TO 8CT1> I10~0JIC8HH8 U ,Il;}Ia.M8Tp MaKC:HMa.JihHOI'O B 

~aHHOM 6~o6e CTpHMepa. (pHc. 6 a). 06JiaCTh 6Jio6a, paBI-Iafl no ~He 

'lJf H paCITOJIOJKeHHM CHMMeTpH"tlHO OTHOCUTeJI::&HO D;eHTpa BH~eJieH

HOI'O cTpHMepa y6npaeTc.a H3 ~a.JI::&Hei1mero paccMoTpeHH.a, .n;JLfl -qero 

B HCXO,TI;HOM MaccHBe ~am-rux M X ( ~', N.SLMRx) rrpHpa.BHHBa.IOTC.ff :trymo 

BCe 9JieM8HTLI, X- KOOp~HHaTLI KO~OpHX Y~OBJieTBOpRIDT Hepa.BeHCTBY 

(pHC. 6 6) 

3a.TeM ocTa.BrnaHc.a HHWOPMa.UnR o CJio6e c rroMom::&ro rro~porpa.MMLI 

I4 (CHI P.S ) o~aeTC.S: OT "o6pe3IWB", TO eCTh o6:tryJIRIDTC.S: BCe ~y
JieBHe OTC"t!eTLI B BH~e e)UIHH1IHLIX H30JIHpOBaHHLIX CKaHJIHHHH. 3Ta 

rrpo:o;e.nypa ~eJiaeT HeB03MOJKHLIM I 03HMIUIOBeH:He JlliillHMX CTpliMepOB 

:VI3 HeCKOJihKHX 8,Il;liHH11HhiX OTC"t!eTCB, pa36pOCaHHLIX B~OJIJ> ~HLI 

MCCJie.nyeMOI'O 06~eKTa. 

BcJie~ 3a 9THM rrpoBep.s:eTcn ne rrycT JIU MaccnB M X. B rrpe~e

Jiax .1J. .. i1liHLI "pa3pe3aeMoro" 6~o6a. EcJIH Macc:an nycT, TO .n;a.HHbili 6Jio6 

8CT1> O,IzyiHO'lliLiil CTpHMep Jii nporpc:MMa rrepeX0.1I,IIT K "pa3pe3a.HHID 11 

C~e.rr.yromero OJI06a, eCJrn: He nycT ( CO,I(elJJKMT 6oJiee ~BYX HeHyJieBhiX 

CKa:I-IJIHHHii), TO ITpOD;e.IJYpa ITOBTO}>ReTCR ~0 TeX IIOp, (puc. 6 B ) 

ITOKa H3 0JI06a He OYJJYT "B1Ip83a.Hbi" BC8 OT~GJI.S:eMbie CTpMMepa. B 

pe3yJI::&Ta.Te pa60T1I rrporpa.MM /3L f)J3{J f}P H 8L08CVT B03HllKaeT 

eme O.IT.HH ~ByXMepmffi MaccHB M57"/(. (2, N.STR.MA.~ , ~JIHHa KOToporo 

OIIpe~eJI.He'l'CJJ. ITO OD;eHI\8 Mai\.CflMa:J[hHOB03lVIOJKHOI'O "t!MCJia CTpHMepOB 

Ha TpeKe ( o6H'IHO N'STR. H IV< = 250) • 3Ha'leHne C'tleT"tiHKa Macc:ana 

COOTBGTCTByeT HOMepy CTpiD~epa, nepBLIH 9JieMeHT pa.BeH X-KOOp)UI

Ha.Te ( B "t!MCJie CKa.HJIHIIHll) D;eHTpa CTpUlvTepa, a BTOpoi1 ,Il;lialV!eTpy 
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C'rpHMepa. ITo OKOH"t!a.HHIO H3BJI8"t181VI.ff li3 MaCCHBa HCXO,Il}lli.X ,n;aHIILIX 

OT A8JIT II8p8"tlliCJI8HHOH Bhllll8 IHIWO[)Ma.IJ;till IIpOMCXO,If,MT Itopp8I\IJ;H.ff 

,n;vrc'ropc:vnr B,IJ;OJI:o ocn X (B,n;oJr:o TpJKa) Bcex sapeniCTpnpoBaHHhlX 

BeJIH"t!HH B no,n;nporpru~e I5(COR~~). 8Ta ,n;ncTopcn.F.£ onpe,n;eJIHOTC.ff, 

B OCHOBHOM, ,IJ;VICTOpCH8M H300pa'K8riH.ff HG ::mpaHe 8.;18KTpOHI-:IO-OIITH

-qeci\OrO npeoc51)a3oBaTeJI.ff ( 80I1a) ~ noMomHo KOToporo clJoTorpacp:vrpy

eTCH oo'beM CTpl!IM:epHoii KaM8I)hl. B CBJI3H c TeM, "t!TO Bee MeTO,n;H"t!ec

mre paOOThl IIO MCCJI8,IJ;OBa.HHIO MllltpOCTPYK'ryphl Tp8KJ1lB IIpOBO,n;viJll'IC:O C 

npartTn"t!eCKl!I npHtv'IOJIHHeJ;1:HIDvffi TpeKSllvru nanpaBJieHne KOTopmc oJIHmw 

K HarrpaBJI8ID1IO OCR - X C'l'PII:M81JHO;i ICaJ.'v18phl, B OflliChlBaeMOil: npor

p8.1VIM8 llCIIOJI:03Y8TC.ff TOJI:bKO O,IJ;HOM8pHM KOppe~.fi B,IJ;OJI:b OCR-X B 

o6JiacTn, r,n;e pacrroJiararoTCH ny-g:ROBHe TpeKn. MexaHH3M TaKOH 

~OKan:OHOH O~HOM8pHOH KOpper~ 3Ha"t!HT8~:0HO rrpome IIOJIHOM rrpo~e

,n;yphl ItoppeKI:J;1ill IIO BC8MY IIOJTIO I1300paJK81lli.ff, KOTOpM HCIIOJI:03yeT

C.ff B rrporpruJJMe reoMeTpn-qecRoii :r;:erconcTpyrc:o;rnr co6HTd PMCI{a • 

.li,Jm onpe,n;eJieHM.fi ,IJ;HCTOpCllli HCIIOJl:b30BamiC:b .n;amme Jii3M9p8HIDI 

1WOp,n;v1HaT Y3JIOBLIX TO"t18K I1pill\10YIOJII>HOli penepHOii C8TICH, paCIIOJIO

JK8HHOii Ha.n; cTp:mv1epno1t KaMepoii HICK I 41. :vis IO npo,n;oJII>HLIX JIIIHilli 

BHOHpa.Jiacr:, O.JIIDKallililM K ll300paiKEHHIO HCCJie,n;ym.'iOrO Tp8I\a Ha ,IJ;aH-

HO!v! BII,n;e. Ha pnc. 7 I1pi1B8,IJ;8H8 3aBHCHMOCT:O B8.Jlli"t!HHhl IICitatK8HHi1 

( :::: 6 X /11 X o 

r,n;e t.1 Xo::: h./K. h - mar ceTKn B peaJII>Hofi npocTpaHCTBe 

( IO CM) , K - KOsqxj)niJ;He:t-IT yrv~e:t-I:OII eirn:.ff OII'rn"t!eCKOii CHCTOMhl PHCK 

(I{ :::: 62) .n;JI.f! l'ICXO,IJ;HLIX ,IJ;a.HHLIX •• 

.li,Jm BhlOOpa H800XO,Il;l:IMO:i!I CTEIIOHH IIOJIHHOMa I-\pUBM "Q" annpOit

CHMHpOBa.Jiac:o IIOJIHHOMliaJI:OHOli clJy:mn~reii BllJIOT:O ,IJ;O II.fiTOii CT8II8HH. 

s . 
u ==- O.o +? a;. 'Xl 
d l.=f 

I3 Ta6.IDI~e I npHBe,n;enu sna-qerur.F.£ Koa®H~eHTOB noo~TIIHOMa, npone-



IO 

,TI;8HHoro -qepes IO :asMepeHHbiX nepecE:'l8HllM ceTIU1 B,IJ;O.,TJ:I> TpeKa ner)Bll'l-
. .t., 

HO~l '!aCTHUhl ll B8Jlli'll1IIa q;YHI\.IUlli /- ,IT,JI.ff STOll aiiTIIJOIWHMa.u;Illl. lls 

Ta6JIID.J;hi M pllC. 7-2 Bl1,Il;HO, 'ITO annilOKCH1'&1JJ;I-i.ff nOJIIIHOMOM TIJ8Tb8H 

CT8n8Hll IIOSBOJI.ff8T KOMTI8HCI1IJOBaT:O )\HCTOIJCIDO 30I1a C TO'IHOCTI>IO npe

BhilliaiOil\8i1: I%. .UaHHhi8 0 MHKpOCTIJyET"j]J8 Tp8Ka MOryT ObiT:O npoaHa:TJJ:ISll

poBaHhi H8IIOCp8,I!;CTB8HHO B XO,Il;8 npOJ'paMMbi ION/2 C noMOil\:OIO 6II6Jrn:o

T8'IHOM nporpaMiv11I HBOOK. , npe,TI;CTaJl.1lfiiOil\8:ti I.IillpOKI1:8 BOSMOJKHOCTM 

nOCTIJ08Hll.ff I'llCTOI'paMM. O,TI;HaiW H8CITOTp.ff Ha 8TH BOSMOJKHOCTH, nprr 

HCCJI8,UOBaHHl1 OC068HHOCT8i'r MI1KpOCTj)yETyphi TIJ8I~OB H8BOSMOJKHO OTB8-

THTb Ha BC8 BOnpOChi cpasy Tpe6yeTG.ff, I{aK npamiJIO, MHOI'OKpaTHIDI 

aHaJIHS TpeKa no pasHbiM KPHTepn.BM, oco6eHHO B nep:vro,TI; Bhipa6oTim 

8THX I\IJHT8IJH8B. IT08TOMY ,IT,JI.ff 8KOHOIIIIIH Bp8M8Hl1 3BM sa C'l8T UCI-QJIO

'l8HH.ff MHOI'OI<paTHOI'O IIOB'rOp8Hl1.ff BC 13I'O nai{8Ta no,TI;nporpa.MM (paCJ.IIW}

IJOBI\11:, qn;IJI:oTpa:o;aH, onosHaHM) pa6)Tbi nporpaMJVIhi ION I z sanepmaeT

C.ff TIO,I!;nporpa.MMOM (I6) c;z)ST , B KO'rOpOH TIIJOHCXO,I!;kiT q;op:rvmpOBa.Hl18 

l1 Sa.Til1Cb Ha Mai'HHTnyiO JI8HTY OCHOB:ibiX pesyJII>TaTOB pa60T11 nporpa.M

Mll IONI:C . 

B Sai{JIIO'l8Hl18 C'tUITa.IO CBOID/I np:1JITHhiM ,UOJII'OM no6.naro,TI;apHT:O 

A.B.J3a.HHUKOBa sa IIOMOil\:0 npu HaiillClHllll 'laCTll no,TI;nporpa.MrJI, K.llla4Ja

pnKa' E. A. XoMeHKO ' H. illaparo I1 r. r. TaxTaMbillieBa sa D;8HHbiO IWH

cyJI:OTa.IJ;kiii no noBO.IJY oco6eHHOCTe:lir fiShiKa OOPTPAH-IY H onepa.IJ.I'IOHHOti 

CHCT8M1I 3BM C:UC-6500, C. . KyHs:teBa sa TIOJI8SHbi8 COB8T1I no npHH:o;H:naM 

Oilp8,I1;8JI8Hll.ff napalv'I8TpOB npeo6pasOBSUlli.fi CHCT8M KOOp,I!;kiHaT, lO.IT.Mepe

KOBa ll JI. C. BepTOI'pa.TI;OBa sa TIIJO,JJYI\riiBIIbi8 COB8'1'1I npH O'l'Jia.DJ{8 IIpOI'

paiVINibi, nOJI8SH1I8 SaM8'lai-lll.ff 1I sa IIpO.D;OJDilliT8JI:OH1I8 )J;HCityCCIDI no D;8JIOlVfY 

~ 
p.ff.IJY BOIIpOCOB, CBJISaHHbiX C )J;aiiHOif pa60'l;'01i, a TaiOK8 C .llJiaCTJiiHUHY 

Sa IIOMOil\:0 npH OWOp~eHHU pa60T1I. 
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IIo.un:ac:a R plilCYHRaNI 

P.Hc. I. En:oR-cxeMbr rrporpa1VIM a - rpe,IU3ap:aTeJr:onoro ROHTpOJIJI pesyJI:o

TaTOD CKa:HnpoBa:HH.H na IIOJP.J"B.DTOMaTe A8JIT-2/I60 ( ALTCONT), 

6- IIOJIHOH o6pa60TKH ,IJ;a.I-nTh:X ( IONIZ.) (eM. T8IWT). 

Puc. 2. PacrroJroJKeHHe penepHHX Rpec:TOB <Im:JI:oMoBoro Ma.Tep:rrana crrertT

poMeTpa HICK (B:a,Il;bi 1-4) B CHC'l'eMe Roop.n;MHaT A8JIT-2/160 

(X ,Y). (XL. Y i., ) - 0 = I-4 - CHCT8Mhi IWOp,TI;IUiaT .n;armoro 

mr.n;a. CTpeJIRa.MH noRasano HarrpanJieH:rre rrepmFmoro rry1!Ra 

-qac•r:rru;. 

P.ac. 3. Pacrrpe.n;eJieHne a6cOJllOTHbiX H8JIH'll1H OTRJIOHeHnii OT cpe,rr,Hero 

3H8.1.!8Hll.H. ItOOp,Il;HIIaT perrepHIIX Rp8CTOB B CHCT8Max IWOp,ro;rnaT, 

CB.ff38.HHHX C .n;aHHhiNI BH,IJ;OM. 

Puc. 4. Hso6pa.i1Ken.ne rvrn:IcpocTpJRTYI)U -qacT:a TpeKa, rrpocKaHHpona.Imoro 

c rroMOll\:OIO A8JIT-2/I60 c rrpmvrepa.IVM B03MOJKI-IHX .n;e<IJeR':eon. 

a - IIOT8pJI HHQJOpMa.I.J;ITll 0 .n;aHHOi1 CI\8.HJillHllli, 6 - aHOMaJI:OHO 

6oJI:oUioit rrorrepecrrrhlii pasMep Ha .n;a.Imoii CRa:HJIHilliM. 

Pnc. 5. Pacrrpe.n;eJreHH.a: a - neJrn'Diii-IJ1 TaHreHca yrJra naEJIOHa rtacaTeJI:o

Hoii n .n;am:roii T01.!Re R orn6arom;e:tl g)oprvry Tpe:tca I\pHno:H ( CM. 

pnc. 4) , 6 - OTRJIOH8IIU.ff 3Ha1.!8Hll.ff liiHpllHhi OTC1.!8Ta Ha ,TI;a.HHOH 

CRa.HJllUITIH OT BeJilftiliHhi Cpe;~Hero 3H8.1.!8IDIH OTC1.!8TOB B ,TI;ByX 

CO C 8,TI;HJiDC CKa.HJIIDI:ruiX. 

me. 6. CxeMa.TII1.!ecrwe nso6pa.JKeiDie np:aHIJ,lirra pa60TH rrpo:o;e.n;yp11 

"pa3p83a.Im.fl" 6JI06a. Ha CTp>IMepa. a, 6, B - IIOCJI8,IJ;OBaTeJI:OH1I8 

8Ta.Tihi. 

Plic. 7. 3aBHCIIMOOTI1 B8Jlli1TIIHbi liCI\a:KeHnii B,IJ;OJI:O HarrpaBJieHll.fi IIyriiWBOro 

Tperta ( 00:0 X) OT ICOOp,ro;:urarH na <DOTOIIJI8HIW ,n;.JI.H HOXO,IJ;HhiX 

,Il;8.HIIHX (I) II IIOCJI8 BB8,IJ;8HI.fl IWP1)8ICJJ:rJiif IIO.JlliHOMOM Tp8T:Oe1i 

CT8II8HII (2) (OM. T8RCT). 
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