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Paspa60Taiffi rrporpaM:rv'Ta p8IWHCT~TKUM:H BeplllliH MHOrOTp9KOBI:lX C0-

6llTn:fi, perncTpHpym.'lbiX na ycTa.HOBite I1IT.IEPOH • .A.JiropuTIVL rrporpaMMI:l oc

HOBaH Ha MHK. B I\a"Cl9CTB9 KpvrTep:vm 0'I:'60pa BepmiH HCIIOJIE>3Y9TCJI o6pe

samre rro ypoBmo .n;ocTOBepnocTH. I ;.; . OmiCI>IBaeTCfl MeTo~ Bhl'IIICJiemm 

,niiarOHaJII>IruX BJI8M8HTOB B8COBOf1: MaTpnmz. 

HcrroJII>30Bamre nporpaMMhl rrpir cTa'riWTR"ClecKofi o6pa6oTI<e sKcrrepu

MeHTani>noro W~TepHaJia II03BO~O y~TITIHTI> OTHOill9FUI9 a~KTfmo~. 

$ ~" 



BBe,yemm 

Ha ycTaHOBRe TIIIlEPOH /I/(puc. I) npoBO.IJ:HTC.fl oKcnepi-IMeHT no 

li3Vt19IDIIO UHKJII03HBHOrO 06pa30Ba.IDU! llC9B,IJ;OCRa.JUipHblX H B9KTOpHblX Me-

301IOB B a,J:WOH-su;epumc B3a.HMO.n;eficTBU.!lX. npu !2 roB/ c / 2/. PerncTpH

pylOTCR. co6l:lTUR .6Jre:rryl00lero Tmia 

(I) K++ A~- Ji+h.- +X) 
+h-

B KOTOpH.X CHCT9Ma a.n;pOHOB h M01l\9T 6UTL -06pa30BaHa, B -qacT-

HOCTH, B pesyJI:oTaTe pacrra.n;oB: K; -~ 'lc +-7{- ( TOno;rornR I, puc. 2a) , 
+ + - + K ~0--.::, K 1(- H 'P--"' K K ( TonoJiorn.H. 2, pHc. 26), K -4- jy'-

( TOIIOJIOrliiR 3, puc. 28) •. 

v· 

flocJie BOCCTaHOBJI9Iill.fi lipJINIOJIIIH9tllrux Tp9KOB CJI9.IJY"Rl!ViiM 8 TaiiOM 

pacnosHanamra o6pasa co6uTim .flBJIR.eTc.fl peiWHCTpy:K:o;mr Bepnnum B3aTIMO

JlelicTBIDI, Bt:ltrriCJiemre ee KOOP.D:IIHaT H omn6oK. Ha pasrrux oKcnepmAeH

TanLHHX ycTaHOBKax sa.n;a-qa peKOHCTpy~mrn BepmHH pemaeTC.fl pa3HHMH 

M9TO,I(aMH /3-6/. 
B HameM cny~e TpeKoBue .n;eTeKTopu (nponop~roHaJILrme u ncKpo

we Ka.Mepu) paCliOJIOi!\9Hl:l sa Mlilll19HLIO, li08TOt1Y Bepnnury B3ffiiMO,Il;9MCTBIDI 

He06XO,IU-IMO BOCCTaHa.BJniBaT:b IlYT9M rrpo.n;o.mrteHIDI TpeKOB OT BTOp:HtrrlliX 

lJaCTUI( B o6JiaCTL MIIDI9IDI C ytieTOM IIYtnWBOro TpeKa (B c.nyqae f( *~r C{J ) • 
~ . 

B c.n:ytiae pacrra.n;oB K.s peKOHCTPYKIJ;ti.fl BepmnHH rrpoH3BO.ICITCB. B pac~-

B pa60T9 OllHCI:lBa9TC.R. Me'!'()~il\a peitOHCTPYimilli B9piilliH MIIOrOTpe

KOBI:lX co6uTrrii Ha ycTaHOBKe TIIIIEPOH, BU6upaeTM KpuTepni1 OT6opa, 

.n;aeTC.fl OIDICairne rrporpaMMll peKOHCTPYKW1H Bepmmru:, ripUBO,IlllTC.fl pesyJIL

TaTI:l ee liiCliOJIL30Ba.H'.H.fl npn CTaTHCTHl.J9CKOH o6pa60TI\9 .n;aHimx. 



lt 

2 

Omrcamre MeTo.n;a 

Tp9KOBU9 .I(9T9ItTOpH ycTaHOBilli H9.XO~TC.f! BH9 MariDITHHX IIOJieti 

3JI8.KTpOMariDITa, IIOSTOM:Y TpeK I!pe.I(CTaBJI.aeT coc5oi1: IIPIDJTYIO .IDUUTIO, HCKa

XeJIHYIO Ollllic5KaMYI ll3Mepemii-i ¥I MHOrOKp:tTimM pacce.f!IDieM. 

J3u6epeM npaByiO CUCTeMy KOOp,IOiiR:t T: OC:b 0 l HaiipaBJieHa IIO rryr.nty, 

oc:o OY Jie1KHT B ropnsoHTaJI:&Hoi1:, a oc:o OX- B BepTIIKaJI:OHoit IIJIOCKoc

TH. YpaBHemm TpeKOB B .I(FJYX IIJIOCKOCTHX XOZ H YOZ 3arr:mneM B BH .. n;e 

CHCTeMLI: 
X "'='" Jl :x-1 1 + B:c1 
;} = Jl :J-« _'l + E3g., 
. . . 
X= fl~J-\ 1 + .B:x.~ 

»=A~"t. +B?J~tt, 

r.n;e rt - 'tllrcJio TpeKOB B Be plill1He. 

(2) 

113-sa oiiii1:6oK B orrpe.neJiemnr rrapa.MeTpoB A H B Tperui, OTHocmrvrec.a 

K B9plllHHe, He rrepecei\8.IOTC.H B IIpOCTpaHCTB9 B O.IJ;HOM TO'tffie, TO eCTL 

CHCTeMa (I) H9 UMeeT TO'IHOrO perneiii1.H. 0Ha pemaeTC.H MeTO,Il;OM HaiiMeH:O

lllHX KBa..IJ;paTOB /7 I. IloJiytiaeMoe B ·pe3yJI:oTaTe Mimmvtr13aTI;I:m QJYIUtWIOHaJia 

(3) 

pemerure ,IT)I.fl B9ItTOpa KOOp,IOiiHaT B9ptllliiHH HMeeT BU.IJ; 

X:= [FTW f] .. 1 F\v 5, (4) 

r.n;e 

1 0 - A-x1 Bx1 
0 1 - A~1 B :J-t 

0\ 

F 5 • • • 7 ' ' . 
1 () -A~"' ' B~~ 

0 1 - A:J.,.. Ba"" 



3 

1 0 . . . 0 0 
o! j_ 

[1) 
0 c-;'1. 

w - ;; ..L. 0 t== - . . . ' , 
. 6t. i 

0 ~-
0 0 o:'t 

~ 

BecoBrui MaTplli.JP. W B3nTa Ha.MII B .r(naroHam;noM BII,I(e, T o6o3Ha.- , 

-
'tJa9T TpaHCITOHI1pOBaHHy10 Ma.TpUI.JY. 

KoBapuan;HOHHaJI MaTpnua .IT,JIJI BeKTopa X liMeeT B:vr,n; /?I ( uecMe-. . 
Il.lelllia.fi OI(OHRa) ; 

J) (X) ,_ ( F·X- s)\'V' ( F· X- 8) [F \!l=f~ 
v . (5) 

' -1 
r.n;a· Ex~ [F vJ F] e c~:O Ma Tpun;a omuoort BeKTOpa X /B/, Y ·= 2 n. -3 
- 'tltiCJIO CTOII9HOH CBOOO,J.U1. .I(HarOHaJIIdhtO SJI9M9HTht KOBapHai.J;UOIDIOH Ma--
TpH:qE;I (4) JIBJIR.IOTCH cTaH;!(apTHLIMH onm()Kal\lllii Koop.ItHHaTHoro BeKTopa X; 

-i 

b X~ [2\·L· (X)]-;: (6) 

Bu6op KpiiTep:rrn 

ITp11 peKOHCTPYKUIDI Beplillnru B3ffiiMo.n;elicTBHH BalltHO ycTaHOBHT:O, rca

K.Ue 1!3 BOCCTaHOBJI9HHI::IX TpOI\OB OTH9C~r11 I\ BepmnHe, a Ka.RHe C"tffiTaT:O 

qlOHOBUMU H OT6pOCHT:O. ECJIH ,:n;aHHM KOM6miaiJ;L·1R. TpOIWB Y.I(OBJIOTBOpReT 

OIIp0,I'(8JI9HHOMY KpiiTOpHIO OTOOpa, TO HOOOXO,J:tUMO HaiiTH KOOp,UIIHaTht Bep-
../"" 

nnnru :3TOrO COOLIT:VIH. ilOI\8. HOT O,I'(IIHOro MOTO,I'(a peKOHCTpyrt:o;IUI Bepnum 7 

li Ha pa3HI:DC ycTaHOBKax UCIIOJI:03YJOTC.fl pa3HHO KpUTOpUU OTOOpa Bepnm

HU /3/-/6/. 

B I\alJ8CTB9 Ta.KOrO KpHTepiiJI HaMI1 OWI IICITOJID30BaH ypoBeii:O ,I'(OCTO

B9piiOCTII f.v ('X. 2
) ,ItiDl )/ CTOIIenefi CBO(iO.I(l:l / 9/. Pacnpe,n;eJieH.HO f,, (1. 2

) 

.IVI.fl ncTHmrux co6uTnii .a.BJIReTc.a. paBHOMepmlM B HHTepnan:e [ 0, I J. Ha.mr

que qJOHOBUX C06UTJI1i llpiiBO,I4UT K pe3KOMY B03pa.CTaiDUO B pacnpe,:n;eJIOHliii 
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B6Jn!3U HYJIH (puc. 3). 3TO IT03BOJIH9T l!CITOJI:030BaTL B KatieCTB9 KpUTe

piDr. OT6opa nopDIInru o6pesamm no nepo.nTHOCTII ?, (;( -z;. 
: 

AHa.JIJ-!3 pacirpe.n;eJieuuii co6llT:UH no BeJIH'tlliHe Pv {XZ)lJli,Jl nep:mrn paa

uo:fi TOITOJIOrUU .TIOKa3aJI, 't!TO MOIKHO BLICipaT::O OOIIUtii Kpl!Tepi1ii o6pe3ailliR: 

Ha I% ·ypoBHO ,n;OCTOB9pHOCTU ( p ~IN) • 3TO npm3o.n;HT It MaJIOH ITOTOpe 

xoponrn:x co6uTu:tf. IIpn s:na-qemn1 nepo.n'l'IIOCTH 6oJIHIIe P,.uH 7 paccuraT

pHnaeJvra..n KOMOllHall;Wl Tpei<OB C'tiHTaJiaCJ:. COCTa13.Jl'RJ(li{ofi Bepmmry C06LITIIJI. 

TpeKonue .n;eTeitTopu ycTaHoBKVI (HcRpomre H nponopJJfiOHaJI:&mte rw.

Mep:ot, CI(llliTI1~IOHHbiO ro.n;OCIWTIH) puc. I 06'b0,1UIII9Im B TIJIT::O 6JIOIWB 

(I Y - 5 Y ) , perlfCTpiipyromv.rx Tperur B roplii30HTaJI:OHOH TIJIOCitOCTII, H ,n;na 

6JioKa (2 X , 3 X ) , penrcTpupyromrrx TpeKH B nepTHKa.JI:&Hofi IlJIOCROCTU /IO/ 

B 6JIOKax KaMep 3 X H 3 Y MO~HO ITOJIO~UT::O ()~ = ()x. = (f~ , TIOCROJI:Oicy" B 

RruK,D;OH npoeKIJ;rur HCITOJI:03YIQTCJI O.JniHaiWBHO Ka.Mepll. 3Ha't!eiD.Ie ~ , ITpll 

ROTopoM pacnpe.n;eJiemw Pv Ct~ cTauonruroc::o panHoMepHI:lM, 6wro IrcnoJI::oso-, 

BaHO B neconoii MaTprr:o;e. 

AHa.Jioru't!Ho 6uJio Haii.n;eHO· sHatieiD.Ie <J2. .n;Jm ny-qROBHX Tperwn, 

noccTaHoB.JieHHHx n 6Jimtax 2 X u 2 Y • B pesyJI::omTe rroJIY'!emr sHa't.Iemr.rr: 

·o 2 = o.62 ± o.o4 MM, c-3 = r.oo ± o.oo l'vtM. 

IIporpaMMHM peamrsarur.n· 

Omrcai-IIIHii a.J.IropHTM 6:otJI peaJIHsonaH B nu.n;e ngporpaMI'vlll, uanucaHHoii 

Ha JISHRe FORTR..A tJ • Qua saHnMaeT 500(a) R't!eex ITa.MaTU :o;eHTpa.n::onoro 

npoueccopa 3~M CJlC-6500) onTAMirsnpoBaHa no nrur.iH.m npeMemr. 

Bus on no.n:nporpaMI\1ll: CALL V£!?.. T£ X { Ns ~co~ 1 1/11 EA t11 1 II s VA r<) 

~OpMaJI:bHH9 napaMOTpU~ #S £cO/hJ- 'U1CJIO B'I'OpU't.IHHX TpOKOB 

:WXO.Itffi!tliX us nepnmHH, N B EA t<1 - HoMop ny't!IWBO:OO Tpeim :umr 0, eCJiu 
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IJY"CflWB:blll TpOK HO l1CllOJI:03Y9TCJI •. 

N B VA R. - noMep TOTIOJioruu (puc. 2). 

Bxo~Hue nepeMeHHHe: 

/AB/ A(5,I9,2), B(5,I9,2) - napaMeTpH npm11o.mmefurux 

Tp9KOB1 1ici.i~t:HHIDC B 5 OJIOKaX li JJ:Byx ::rp09IUV:1.flX. 
. . 

IN 11 X I JJ J/ X c 5) I JJ JJ y f !/ JJ V ( s) - HOMepa X :H Y npoeKwr:ft npocTpaHcTBOH-

HOr<? TpeKa. 

Buxo~e nepeMeHwe: 

( 

(cD0!(2/ X(3 13) - Koop,WIHaTU· BepmMHLI·
1

nafi.Il:eHHIIe ,IJ)IJl I<miUJ:Ofi TortoJiorrn 

j0c00f('JJ(2X('3i3)- OlllliOKII B KOOp,II;UHaTax Bepunnru. 

I PI( HI I P /?.. ( 3 J - Bepo.rrT1IOCT:& nepeee't!eiDUI TpeiWB B o~Hoi-t TO't!Ke ,IJ)IJl 

I<aJit)lOii TOTIOJIOriHI, 

KoHcTaHTII: 
'2.. 

~::::: SI51 ::: 0.38 

(J3
2 =: S.l :52 = I'. 00 

NPAt.L = IO - MaKCHMaJll:,HM pasMepHOCT:b cHcTeMbi JIMHefurn:x ypa.BHe

mlli (I). 

Ilepe,n; Ha-qaJIOM BH'TIICJIOHIIll npOBO;J;HTC.fl 3aHYJI9HU9 TI()J'I.fl IIalv'I.f!TII 1 OT

B9,1J;9HHOrO no.n: MaTpUIJ;Il II BOitTopa ( F , · W' , 13 II ~p.). 3aTeM BH'tlliCJI.fi

eTc.rr 3Ha 'qOHHO He...-1IYJI9BH.X !3JI9M9HTOB !) TUX Ma.CCIIDOB. 0npe.n;eJI9Ini9 "j_ z_ , -X II tl X npono,J¥ITCJI c ucnoJI:&30Ba.HneM rrporpaMM MaTpnl!Hoii a.Jire6pbi: 

o6pamemre, YrJIH07K9HUO II TpaHCTIOIDipOB<Ume MaTpUIJ; /II/. BepO.FITHOCT:& 

· TOrO, 't!TO ,n;aHlibi}I Ha6op TIP,flMhiX OTHOCUTC.fl K B9plll1IH9 C00biTUJI
1 

Bbl't!UCJIJI-

9TCSI nporpaMMoil PROB /I2/. Bxo,n;HHMH napa.MeTpaMir ,IT)I.f1 Hee CJIYjKaT 

HaU,n;eHWH x_-z. H tmCJIO CTOlleHeU CB0<50,IJ;H V • 

Ilporparv'IMa OWOPMJIOHa B .BU,TJ;e OT~OJI:&HOrO MOjzy-JIR. U BitJIIOti9Ha B 

CUCTOMY nporpaMM CTaTIICTli't!OCKOll o6pa60TKI:I ~aHHIDC Ha ycTaHOBitO 

TIITIEroH. 
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Pacrrpe,n;eJieHIDI :l -Roop,n;uHaT Be:pliillH co6uTMii B TonoJioriutx I :rr 2 

IIORa3airu Ha puc. 4. Ii3 CpaBHOH:VLCr I'IWTOrpa.MM BI:r,I(HO, 't!TO UCIIOJIL30Ba

IDie TOIIOJIOI'HM 2 3Hatn1T9JILHO- YMOHlllll8.13 T "t!HCJIO COOUTIItl: 3a MHiliOHLIO npu 

TOM ae rue 'tfHCJI~ B Minneim. Ha p:ac. 5 rrpnBe.n;eHU pacrrpe,n;eJie:mrH omu6oK 

~X, !J ~ , 6 ~ ROOp.I(UHaT ~eprrmH B TOIIOJIOI'liHX I M 2. 

Cpe.n;Iure 3Ha'tlemm. onmdoK pamm: 

< 1l x.>1 = 0, 77 ± O,OI MM, <:. .6 y ? 1 c 0, 79 ± 0, 02 MM, 

<. ~ 'I> 1 = I9 '4 ± 0 '3 Alfl.1 .n;.7IH TOIIOJIOI'UII I 

lii < 6:X.'>z. = 0,42 ± O,OI ~MA, < ..6~>z :: 0,47 ± O,OI r.'!r<lf, 

<6. 1 >2 = 18,2 ± 0,3 MM - ~Jl TOITOJIOI'IDI 2. 

Xapai<Tepuofi oco6eHHOCTJ>IO co6aTnfi, pHriiCTpHpyeMI:UC ua ycTauomte, 

1J.BJIHOTC.fl Ma.JIIDi yrOJI pa3JieTa BTOpUlfHI:CX 'tfa.CTHD; ( fJ < 300 Mpa.n;) • 

B 3TOM • .I(llalla30He yrJIOB Cpe.I(I·UIO OIIlliOf:H B orrpe.n;eJIOHHH ~ KOOp.I(HHaTH 

TO'tJK.ll pacna.n;a CliJI:OHO 3aBUC.1iT OT yrJII.l pa3JieTa. 3Ta 3aBHCilllfOCT:O XO

pomo OIDICUBaOTC.ff cJ!opMyJioli .f.:l 1_ = -ii=- . 
Ha pviCytiKax 6-8 llpHBO,IJ;eHU CIIOI\'l'PH o<M>eKTHBHHX Mace C00LITI1ii:, 

OTOOpaHHUX IIO TOITOJIOI'Kf.IM I-3. rucTOI'pal\r1MI:1 a) COOTBOTCTBYIOT pacnpe

,ItOJIOllliiO ITO aqxpeKTUBHOll Macce ;rr,JIJI BCEX OTOOpamrux C06UT:r1:1i, I'liCTOI'

pa.MMI:l 6) TaitOMy >ItO pacrrpe,n;eJIOIDIIO, HC ,I(JIJI COObiTHH C ypoBHOM .I(OCTO-

BepHOCTU I%. IIpu npnMeHeHuH aTorc I{pUTepuJI OTHoiiiemre aillc]eKT-cJ?oH 

Ks
o __... * o 

B o6Jia.CTH Me3oHa yneJU1't!liiBaeTc.H B I. 7 pa3, B o6JiacTu K Me-
+ 

soua B 2. 3 pa3a, a B o6JiacTn K -Me3oHa B 5 pa3. 

Ha OCHOBO MHI\ pa3pa6oTaHa nporpruAMa peitOHCTpy-KUIIH Bepnnnru 

MHOI'OTpOKOBI:lX COOWTIIfi. B Ka"t!OCTBO KpUTOpH.fl IIpaB1IJILHOCTII peiWHCT

,PY'KWni BOpiilliHH UCIIOJIL30Ba.JIC.fl O.I(HOIIpoiJ;OHTHHfi ypOBOHL ,1l;OCTOB9pHOCTI!. 
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IlpMMOHOIDie .UaHHOrO I<.pliTOpHR IIpU pOI<~HCTpyxu;un: BepnHH paSHOii TOllO

JIOrUH nosBOJIUJI suatn-tTeJI:oHo yBe.mrtiUT& OTHOllleHue raiJ.i!JeKT-/{f)oH ,rvm H3Y

'tJ.aeMHX qac TH:u;. · 

AnTopi:l 6Jiaro.u;apm IO.A.Ey.naroBy, B.B.~AArnny sa nocTaHoBrcy

sa)J;atm H IJ;eHHl:le COBOThl rrpu ee BlUIOJIHemni, A.A.Eorymy, JI.r.Mopo3y, 

H.B.MaKmn.-temw 3a BHm!rum:e K pa6oTe n no.u.u;epii\Ky. ABTopu npHSHaTeJI])

Hht A.C.KypJWmy, B.M.MamieBY, H.A.P.rcarwmr-qy sa noJiesHHe o6cYitUJ:eiD1JI 

M.KJnr.MaHOBOii sa ITOMOllro B rro.n;rpTOBKO QTaTl>H. 



10 

llO,ItiiHCH K pHCyHK~ 

Puc. I CnertTpOMOTP rHrrepoH: 

a- rry1:!ItOBUfi CIIOKTpOMOTp, 6 ·--ciieKTpOMOTp BTOpHliHUX tracTHn;. 

s I-4- CUkrHTliiJIJI.fl.UtiOHHLre CliO rtnU<II t r I-4- CD;VIHTI!.JIJI.flm1omrue 
v 

ro~OCIWiru:, C I-6- li9pOIIKOBCKI9 CtiOT'tfriKU, }[Ir\I-4- CHCTOMa 

HCKpOBLTX IIpO~OJIO"t!HbiX Ka.Mep, JTKI-IQ- CHCTOMa IIpOIIOplT,l10HaJI:OHHX 

K~ep, CIT-I29, MC-I2 - sJieKTporvrar:mrm, M - Mimtei-ID. 

PHc. 2 0CHOBH119 TOIIOJiornu peiWHCTPYJipyeurux C06UTHH: a) pacrra.n; 

cTa6nJI:&Hoii -qacTHIUI B ,ru3e sapailteHHLie -qacTHIJ,ll, 6) pacrra.n; pe-

30Hanca B .IJ;Be sapmKeHHbiO -qac~miUI, B) pa.crra.n; cTa6nJI:oHoit 
-

ny'tffioBoll: -qacTHIJPI u.Jm pesouarrea B TPH: sapmKeHime l:!aCTUIJPI. 

Puc.3 Pacnpe~eJieHHe BopoaTHOCTlii FCX 2
) • 

a) 0T6poruemme ci>ouoBI:Ie co6RTHa. 

6) IIoTepsrmme co6HTHa s~KTa. 

B) OcTammec.fl cl)orroBHe co6HTU.H. 

r) Co6HTIDl. COOTBOTCTBYKXUHO sgiW9ItTY. 

PRe. 4 Pacnpe~eJieHHe no 1 Itoop,r(mia'J'e Beprmnrn pacna.n;a: 

a) C0611TII.fl TOIIOJIOrim: I, 6) CCCUTH.fl TOIIOJIOI'UH 2. 

Puc. 5 Pacrrpe~eJierrue onm:6oK ~ x, IJ ~ 11 A 1 Koop,IUIHaT Bepru:mru .1v.tfi 

TOIIOJIOI'Hll I ll 2. 
PH c. 6 Pacrrpe,n;eJieHne co611Tlfi1 peaKIJ:}U1 (I) no sq$KTHBHoi1 Macce 

M ( h + J,;) B rrpo,IUIOJIOiKOHim h.,_ h-= 7l +-'](-: 

a) BOO C0611TU.fl, _ 

6) C06!1TU.fl TOIIOJIOI'HU I C 60JIOO l!OM O~HOIIpOD;OHTHI:lM ypOBHOM 

,ItOCTOBOpHOCTII. 

Puc. 7 Pacnpe.n;eJieHne co611THfi peaKIJ;Im (I) no sQx-I:lOKTHBI-IO:tl Macce 

v 

+ ) h-+h- + -M (h h- B npe.IUIOJIOiiteiDm = K '](: a) Bee co6HTHJI, v 

6) C06IITU.f.l TOIIOJIOI'lHI 2 C COJIOO l!OM O,I(HOIIpOD;OHTiillM ypOBHOM 

~OCTOBOpHOCTH. 

... 



+ ,.,......+- +- ~ 
PYre. 8 PaonpeAeJionue oo611Tni1 paona,n;a K -+ lt 7T 1f rro ~qxpoKTHBHoii 

Maceo ~ M ( h +- t,t h-) , B npe;~rroJiomomr:a h-+-L, + l1- = 1r + r/·1r- : 

a) BOO C06IITHR, 6) C06IITH.fl TOllOJIOrUII 3 0 60JIOO '10M OAHO

IIpOIJ;O~THI:iM ypOBHOM AOOTOBOpHOCTU. 
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