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Cl lC'J.'C-

MoH l.10JUITopnpoBDHH.H; 



4) 75-i.teTponon pacrrn;n;HEJ.R Tpy6o; 

5) CT<:llil~iTH I.1Ctr8IHI.R; 

6) l.!lOOIIIWfl 3Dillll'l'J. 'l'OJlUUIIIOll 00 l.'i; 

7) Heii·rp:iiiHllH .I(8T81<:1 op, COCTORlii;Hii ;13 lWJIOp:ji.;C'.lp8 H :·.;:JOH-

HOPO CI181\TpOI.1CTpC; 

8) ai~THBHilli :-I fiaCC:YIBHWI 3cW~·IT3 HGilT p:!Ii!Wi'O I\aJIOp!·i:.JCTIJ8 

OT 1\0CI.HPIOCJCriX l{[l~THU VI YCICO pl.i'l'CJlLHOl'O lJ!OHQ. 

OT o6r.rmoro .LVIXpor.{D'l'H'IeCl<O.'O liy'IlW. Hci~'l'PHHO K.JI OTJLiliCG'.i'CH 1'!''' , ... 
A.-J.(...(•..I.i'J.-

J1pOTO!IIILiii rry'iOl\ IIpC,U:IIO:JI:J l'DCTCH TJ!LEICIIOIJ.i'~I.J.10D<L'l'1> IIO I:L.ii~· .. .;:[ 

J~q U. i:liiiilcliHu.n C'l'UllJ~: m IG.HI pncnoJI[lr~l(i'l'CJI n 30Hc cylltr.c·r·DyvJi!lC ;; Iii.J :;

'l'Pliliiioii c·rmu~~m. Oc·rDJII>Hoe ooopy.ILODGII1rc po3:-.rcw:le1'CJI n 1\'l:.;.noir 'We-

TH rcwc pc H. 

HocT05DJtoo npc;J)IOiiWII!re nocTpocEo C.JlC.IT..YiOJ(:·~;.I 00l)~130i.i. D rrcr)-

BOi£ 'WC'fl1 oucyi:~naJJTCJl OCliOBfiUO xupai~'l'O pl1CT Hl\.H IIYlfi<OB :.;ctiCiii.JX 

I 
HeHTpmiO. Do· n1·opo.ii tracTn p·:1ccr.ro'l'PCHH r·.iO'l'O.IUitrccmrc Bonpocu, cD.:;:-

sawrue c cos,nrui:wi,j .ueT·el\TOpon cTam.cm Lie'ieH:·:LJI H nc:dTp:mHol'o ,z::o

TeRTopa. Tpe'rM trDCTJJ nocMI~eHa rrporpm.r;.re J..:iccJicJJ;OBDILrH, lWTOpWi 

MO;!~eT 6UTlJ BUITOJIHeHa Ha ny~J:e !;i0'18Hhl:X. Hefirrprmo. B03MOJ:'JIOCTH 

Jicno.Tl:LsonruulR cTanrum MetreHH.FI .rvm H3yqeEJm pacrr3,40B 3apm,:emlux 

Ra.OHOB o6c~~ruoTcJI_ B n.8 Tpe~II>e~tracTH rrpe,IJ;JioiieH:wr. Cporm rro.nro

TOBim H npoBe,n:eHff.R ~I<~E_~,(>l_!~E HTa IIpl1Be,n:eHbr B fipl!JIO):~efH1H. 

\ 

\ 



'tiE.CT:b I. 
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I. A.upormblii nytiOI< 

i.ie)~Jl8HllOBHBC)(8IIIIH~I IIy1 IOlC HpOTOHOD C IIH'l'OIIClli3!IOC1'1iJ "';) ·l·~ji~ 

p/rum.n u .UJLiTGJILnocT1D I- ;~ c TpoHcnopT.I.PYO'rcn no cyu(oC'.i.'DY:J:uo,.iy 

'\ l\DllOJiJ' ja 8. 13 IWHUC 1\0liDJW J~ 8 p8CII0.7IO:;\OllU :·.Wl'Hll'l'Jl i.i1 - LlJ, 0'1'-

1\JlOHHIOl.IUie nrjoTOHIIhlii lTJi.J:01c Ira :.a·niiCI-Ih T IWHDJW ;.;cttc;rux Hc~i'i'iJ:~iio 

{puc. I). i··iorHHTbi u1 - i.13 yc'l'DHOBJICHil IW rroJ~mL::rro}r riJW'l\JO lJi.iC. U;r:~ 

HCI10Jlh3YIOTC.ff 'l'aiv;ce. ,1J;Ji5I llOBopo•ra IIpO'l'OIIIIOi.'O IIji.J:I~a B EOIIi.l.!l ~.? :~.£. 

I.'i~IIilCHh T HDXO,Ll;UTC.FI B 30H8 CYUl8CTDY10iUCii i.iillilCHIIOll C'l'UHU:i~l, 'ITO .~/IT-

polllDC'l' pcmcruo nonpoco;n, cnJienmu.xx c dHOJlOl'~itJCc;wil 3~1i:(li'l'O~~. 

J\8JWJ! lllOj_)f.l![l>OlJ:.lWlH JiytUW D'l'OlllltJl!JJX ~I,U,j)OJi<1]1 (lliiC .l), Cl;C'.i.',J;(-

lllUii H3 )~DYX l.iill'llll'l'OD :.1,1, ).1, H ccr.m lm;..~IWYllOJlhHilX Jlliil:..> (J r - lt), 
' ,) J_ I 

IlpC,l1;110JIDrOGTC.H C03,1J;D.'l'b Ha Cia3G CYtU8C'l'BYlOll(Gro M3I'In!TOOIITHi.J:8ClWrO 

o6opy,uonrur:m. OH pacnoJio;:tm: B ra::moii tracT :vi ranepeu. Yr.rroBoH c:\

ccrr'l'8HC IWHn.Tia. - 1'.10 i.mcp, m.my.lilJCHLJii ( 6 (P) /?)- <JO 8%. ~.~L;ilC 

~ IW.Hana - 60 1.1. Ha arroii oasE~ pacna.ueTc.Fr 20;; o6po3oBaHHHX B LLliJo

J:lii T 3Up.IDit8HliUX I<aOHOD c m.uryjLbCOI.l 33 ra:a/ c. 

PaccTOffi1He npoTormoro rrytrr<a OT noJia rajiepc;r coc'.i.'D.BJlfiCT 

135 cr.1. l!TOO~ He 88rJIYOJUITI· HGi·i'l'p1iiiHWi ,1J;GT81\TO p, BIIGi;iH.Iiii ;~~:~-::.iC'l' p 

KOTOporo OIWJiO 5 M, a,u:pOIIHb.i-1 .rrytiOit HCOOXO,n:::.iO O'.ll:JiOIIli'l'b Bl?CIJX 

. HU yrOJ1 ~ IQ MpO,IJ;. :JTO ,1J;OC THI'a811 CR: HOBOpOTO:.I r.mrJHI'l'U i.i5 
OTHOC11T8JibHO 0011 IIy'lil\a. 

Hr.nryJI&c a.upoHHOl'O rryti:h a o6o:rx IIO.iillpHocTcii r.io;:\crr n~1p:s::_::;'J

Ba'rhcJI OT 5 ,no 40 raB/c. Tipu HM.rryJILCe P = 35 raD/c H 6'(P) ::: 0,3, 

raD/c llOJIOi1\HTGJibHLIH IIyi.J:Oit m.188T CJI8,DyiOilUI8 rrapaJ.ieTpi:I HQ Dl:IXO~C ~:3 

lWHaJia (ITOCJ18 JUIH3 06 ," 07): 

COCTaB- I,5·109 1{+, IoiO rr+, 5·I010 p B ltilCJl rm:r 

HH'l'8HCHDi-IOCTH IIpOTOHHOl'O rrytrl\a 3 • 1013 p/u::l·:Ji; 

pasMep -6(x) = 1 cr.1, 6(y) = 2,5 c~.i; . 

pacxo.nii:.:OC'l'h - 6 (eX) = 0,? r.;po~. , 6 ( 8y) - 0, 4 ;,:p[~i(. 

i 



B 1\0IIUO pacnarU·IOii Oa3U ( qnpe3 ""' 7 0 M) a,npmmuii IJYtiOI\ oy.noT co-

cpc,rr,oT04CII D l<OJliJLtC ~ 20 CM o DIIC 8TOPO IWJ1J1I~G Cly,no•r JWXO)l,i1'r I ,r,if 

MOil CO I~ tiUG'l'HU. 

l~OHHTOpHpOB8HliG IIpOTOHHOrO ITYtiiW. 6y;~GT npOl13DO.IJ.HTbC5l CTDJI

,napTHWiiH r.:OTOJ(UMU IIpU IIOMOll{11 KOOp,rum:aTHbiX )l8Jll>T3-I\8r,1Qp. ftJiJI :.:o

lBiTOpltpOBa.IIHf.I H .113MCpOHlHI IIpO~HIJICH DTOpH 1IHOrO rrytma JLOITOJllLi'l'OJlL

HO cJyJJYT ilCTIOJib30BDHl1 I10Hi138.UJWHHl10 I\EUViGphi 11- ClJ,lHI'l';VIJ15IUl10!IlillC ;r 

qepemwncime C'-lcTt.mlm o CumrTHJLJL8lr;WHHHe cqeT4mn1 Hl.'iOYJ'l' po3i'.icp;.r 
h 

I ~ro-~ ~ l\'!Iv'l n perHCTpHpyiOT IIOJIHOrO ITOTOl\a tiaCTHU B J\3H8.l1G. 

l{Wi\TI;UH C4C'r'-IHI\ IIpOCMO.'rpHD<l8TCH 2-1 Y.J. 3 .y., Bl\JUQqCHHW:h1 H<l CODiW

,UOJnUI JVlH yr.1CHJJ!l!8IIH5l YPOBIUI L~OHa. lhi3IC03l,t)-ilGI\THBHLIC ( ~ ro-3 ) ra-

30Bl18 t.IepeHI<ODCKHe Ct.IGTtrmm 11CIIOJlb3JlGTC5I ,ILJUI H3Mepcn;m COCTD..Da 

nyqKa 1I MOHHTOpilpOBa.HHf.I ITOTOKOB IITIOHOB H l\80HOB o A6COJ'JlOTIIatl l\8-

JntOpOBKa Kar~~ep M Cl.I8Tti:HI<0:3 rrpOH3BO.TI;HTCH rrp11 MaJIOM ( ;; 106 
'-IOC

T:M[(/C) 11HT8HCHBHOCTU a,npomroro ITy1II\a rrp:vr rror.Wllnf CI~HIIT~~JI'15llU'IOiiHLIX 
I 

ctJeTtiUKOB. YMeH:blllCHI1e 11HTeHcaBHOCTll rryqKa Ha ,...., 4 rrop.n,n!w :.~o;;~eT! 

6UT:b .D;OCTMTHJTO rryTerA IIOHHIKGHIUI 1!HT8HCHDIIOC'rH IIpOTOIIHOrO fiY'-l.i:Ul 

• H YMCHnlii8HlUI ITJIOTHOCTH M11'Jil8IU1. JlJUI r,1QHHTOp11pOB8HH.FI IIOTOI\0. 1\D.OIIOB 

6y,neT HCIIOJ1130B8Ha T810iCG CTaHUVJJI MeqeHHH. A6COJllOTHbl8 IIOTOKH illiO

HOD H 1\llOHOB B I<aHaJie MOP~'T 6b!Tb H3M8pOHH C TOl!HOCTbiO JIYt.Ii;:c r;:~. 
I 

0nm,uaeMI18 IIOTOIUI IIlWHOB ·u KaOHOB nepe;L paCITa,JJ,HOll TpyOoii r;o

I<a3aHH ua pile • 2. 

2. Bu6op I1'Mrry.rr:,ca a.upoHHoro rryq1w .• 

Ha pHc .3, 4 rroi<a3aHa :3a1mc;n.10CTb trncJia B3mi:\iO,n:ci~cTB::~i :wo:;-

HUX HGiiTpHIIO OT m.1rryJibC8 J( - l\lG30HOD. B pDC'WTDX HCTIO.Tlb30D.:J.~::c;;, 

npnne,neHHUe BbiiUe xapmnepncTmm t.l.ILPOHHoro ITY4I<a, ~.n:;Ea paciw;~

Hoi:i 083!l OLVia IIpllHfiTa p~1BliOi:i 75 M, po.CCTOmme OT 1\0HUCl pocn.:-~'~-

\ 



Ha6opa CTaTHCTliKH B3DHJ·.IO,JJeiicTmiJi ;.~8'{8IIUX H8il'rpaHO .IJ:OCT;;r<JCTC5! 

np~l ~Il.UfYJlbCC 1t+ _. I.lG30HOB 35 ran/c :r ~I;.~ny.JLT:>CC I(- - j.JC30HOD 
r )' -

·~·' _) 

faB/c. il ,Il8iiCT13liTOJILHOCT:r OfiT.HI~WJibHLW 3l.iD'ICII:15I li:.iiiY JlbCOD :~~;O!iOD 

MOryT OlW3aT:OCJI HCCl\OJlLl\0 Bhlli!C ( 4.0-45 raD/c )J,.JIJI }~+ H - 30 r8~3/ C 

.wm 1{-) , Tai< ICOJc c yneJmtt 3II.HGM HMITY JlhCO. IWOHOB pociulip.Hc'l'CH 3;Ic u-

HOCT:O l.lCl!CJGHI IIGr.iTpHriO, YHCHblliDC'l'C.II OD.l.'JJJ31CiJ ~OTCl':'L'OpOD C'l'rJJII(:!.i 

MO'WII:VI. 

J~e·raJII>HbiG paCtiG'l'hl X3j)OI\TCpHCT:IJ\ rry'tl:IWB l.iO'Y:CELIX IIC:ilTp~~HO 

ITpOBC.IJ:CHH ~1JI Hi.illY JibC3. D,IJ;jlOHHOI'O fiiJ'Y:i.~a 35 rsl.3/ C. 

3. ~~8KTHBHOCT1 liC'Y:8HjfJI 
1
H CII8I\Tl)d HE:i~Tp:;HO. 

! 

/(JIJI U3MepeHuJI rrpo,ny:tcTOB pacrra:rr.a I{ - Lie30HOB (:·:JJOH .JlJlJi "~2 , 

e H 2~ ,nJIH I<03 - pacrra,noB) rrpG.J.J;Jia.raeTc.rr cos.uaT:s o,nay cTan~~1n 

Me'ieHHi1 B ItOH~e pacrra,nHoil ja3I:.I. ITpr·r pactieTe xapa:cTcp::rc'L::~ -;~Y'!

IWB r.letiOHUX. HeiiTplrHO r,m HC KO)J;1iJI.;.I H3 }\OH~~H'YlX."l~lLi 000pJ,]10i32E :II, 
I 

JI306pru:~emroii Ha pHc. 5. IIpc;:~;rroJiara.iioc:&, trTo cTaHIUIJI i·.-Ictror-cur co-

CTOHT 113 2-X CUl!ITliJlJIJIUIIOIIJnL':: ro,n;OCI~O~~:a H_r_:_ 1I2 , CII8l\Tpo;.:e.L' .:.-;;:_-, 

noJmo.ro IIOPJ10i.UGH r.n: ( TAS) n a.n:pormoro norJ10Tl.ITe • .-lH UJ , 3;l ~:O'.i'O

pw.t GJW.IJ;YeT TpG1' Iil I'O,JJ;OCI<OII 1I-). c~rC'l'Ci.iQ Hr' H.) ~I TAS :.r3,,;t,;.l;).{i0'.i' 
V N 

rrapnr.tc'l'Pil c± H D -lm;:.UI'l'OB .. a II3 con;.rccTIIO c li1 :I II:~ cJry::::i'.i' . ~· ~ . .-i 

orrpc,n;eJIOHHH napo;·.1C'l'pon iv!IOOHa. LTo oc11 Ir.f'l{1~8 .ue'.i'Ol\'l'opu c;rc':i'8:. :r 

Me'18Hli.fi ,l{O.i'IF.:.HU HI.1~'l'b OTBepc:THJI pa,u:ryco;.I Rh ,IJ;Ji.H ;:_1,J~p0:1iiO.z'O ITJ'-1-

I<a l1 l.l!OOHOB OT pacm.l,40B ll -· J',1030HOB. l1c;~~.'p:riJ::IJJil .UCTCj\'l'Oj! o·J.·.-~2-

J!JICTCJI OT C'.r~UIU:i.l ;.wtiOliiifi l.JOOHllOii 

I 

\ 



l ' 

PoctJ.C'l'H 3')l.J01\TliBJIOCTl. I'.ietrcrr:rfi IIo.i1'1'1XiJi:O rrpono,I~a.Jr.ic:u ;.;(:' ... 'u-

· ,I(m:J i ;Oll'l'C-l~~~pii.O D npo,r~JIOJIC~Cli.~i~I, tl'£0 H01_)01' pcr:iC'flX~~r.~·.;.,i 0JlCJ\'i'jiJ

llOD H P.Jhii'.i3-:i\1J~lli1'0D pCBOli 0, 5 raD, hilOOliOD - :-~ raj], J~il,il[~l l)£..C-
o~~ . 

ll8,!(HoifY'.:. T) i.i (orrpoJT.O.iL'IGTCJI .uoc~·ynrr:t.m a;wnclJH;'ieH'.i'8JlJJIIi.r:::r wio-

u~o.nm.:m). J!oTo.Jm poctiC'i'OD Mo;:mo I·wknr n pc:lcJOT[·1:C/ I' 21. 8 ... 1 ~;c;::·.·:;lJ
HOC'i'h 110tiCWIJ1 IIe}i'l.•priHO lWl\ {j_JymaUIH DIICliliiCL'O H

8 
li Dlry'l'l)CL;IOC'O 

Rh po,nvryCOJ) CliC'rOr.JU lf!OtiCHHFI II p0,7(Irycn ,I.J;O'l'CI·~'i'OpQ Rd ITpliDO}l/'!ii:J 

n 'l'DOJimwx I-·1. i13 'l'acJJmn ~JIC.rr.yeT, trTo npr'l R0 2 r.1, n11 = IU r:;.1 

H nd == I,!) r.1 8•i).i!Ul\'Nmrwc'l'n r.lc'wH~m ,l(oc·l'JH'~IJ\Yl' :dr:l'ki:.i:~ 

H lu,,l • 
,...., • ;iJ ,1~ IJJ 

TH MetiCHHJI OT ,UJUIHU Ld p3CITD,7~IIOil UCl3Ll ITpO,UCTL!BJieHLI H8 p.rc. G--0. 

I<oK Dl{ll)IO 113 8'l'UX pliCYHIWB , OITTIIiKUI11IOO 31Wtr8Ii~IO Ld COC'l'[.::;:L.SO'i' 

~ 75.:11 IWI\ ,IT,Jifi 8JIG1\'l'l)0HH01'0, TUl\ II i.iiJOilHOl'O E8l·I'l'fl:JHO. 

8HoprC'l'~PlCC1\JIO CIICWi'pU I.iCtiOiiiiX iiOii'i'D:iliO ;r,.7iJI Ld -- ?S :i •t• .• :-

DOAOIIll lW p~IC. SJ. 

4. ilOCCTDl·IOB.i18HJ·Ie 8H8}rEH H yrJia HeiiTpa!·W, TO"-il:li 

.. , .. 
PacrroliTa I·~aor·Ia If BGplllT·lrn.T rre'~m l)··p--·o-,o B3 '.'"K' ·o-n' ·cmn·· G ........, • c A • •' 1u ' · .~<11.._ d.ut 1 <..111 •. ; ,.U.v.·l l ;lJi. 

--HMIIYJlbC HG.iiTpHHO p 'I II l- I\OOPJCHHOTU DOpillliiUI 1\00IIEO ~,.) 

pacna,n;a BOCCTaHaDJUIBCl.TlliC:O r.1CTOJ(OI,1 HffiiT,l8H1UL.LX _Ima;r,paTOB. i3 ~-:u-

liGCTDO H3L1GpJICI.1UX I38JHI"-InH U~IIOJIJ,30B8.111fC1: l~e - 8HCpC:!J-! a.·w; :

Tpona; E~1 , Etz- Grrcpra;r ~ -Im.Jli'l'OD OT p~;cn:.vp ;i0 - ;;c:;o

Ha; X e , l.J e , Xr1 , lj'(1 , X¥2 , tf02 - I\OOp)(JIIIO.'rU U81i'l'l)Ql3 T.n::~uc

TII COOTB8TC'rBy10U~IIX 8Jl8I\'l'pOI.i.ll'IIliTIIL!X: JIUDHGH B CilGl\'l'lJO;.iO'l'll8 EO.~-



"'"/') 
o(J~e) = 6 (E ¥) == 0, I E~, ¥"' 

o (X e) = C) ( <J e) = 6. ( X ~ ) · = 6 ( lJ '( ) = 0, 6 c;.1 , 

O(X\l) = 0 ( Lj 11 ) = ;~,5 Ci·:1. 

IIorpcmHocTn X 1 , 7/1 , X 2 , tj2 onpe.~C.'1.:1JI:rc:::) pn3:Jcpo;J 11 

lWOlJJ(HIICJTIIUX JT,U1'01C'rOpOD, 1W1'0IKlH OWW BWJfJ~Jli~l 110:JUOi~ 1 

l{por.JO 'l'OI'O, B pOC'liCTC\X HC:liOJlh30B8JE1Cb liGpDUC ,UBCl i.iOr.lCE'N.t 

~OJICHiill BCCX WI'rl.l DCJ11It.1JiT, OHpC,JJ;O.JIJii')!:(:rx HY'IOJC 1{ - ;.:030iiOD ( c;.;. 

II. I). JipoL(O.Jry J.>:l puc,rr~·ron orincn1w D lX :oo·r~~x/ l, ~~/. Oc:IroniiJW ~~~~ :.; ~ ;.-

I. CpoJ(tWJW~l.'f.ll:J'l'Ji'lWHI IlOL'lJC;;;noc'l'J, 6 (1·;.) n OHlJC,I(U.'Wli.;.: 

cHIC pr~IH H8liTpliHO IG 3amrc:rT OT E\> II COC'l'CJll;lS:C'l' 0, 7:j 

.n:.rm Ve u I, 15 f3J .D;JI.FI \)ft . 

2. C r. pe)LII8EBa,Up8THLIIIOJI Ol.llHu~~a B :noccTaiiOB.Tl8ILLi Yl'JW 

HO ponHo 0, 4 r.1pa,n; JJ,JJ.H Ve H 0, 6 r.Ip2JI: .UJIJI V.,.u. • 

3. Bepiu:u-ra I{e3 - pncr:a,n:a orrpe.n;eJIJIGTCH co c pe.n;:Ie J rrorpcii.i

HOCTL10 6 ( zd) = (' ,8 M' l(J15I I{ )-12 - paciiD.TJ;3 6 C.f.d ) = 

= I,6 I.T. 

4 ." Cpe.ruwo paccTo.Rmrc Me;;~ey U3r,;epormoil. no p:c~rr:roii ;rci~'.i.' p:::L:o

ro B3Dl!U0l(C iiCTDHH ;r' ITpC)jC :ia3 ~:liH Oii llO :lH•;!O j.J:.I<1lllli~ C / )jC~:Clt
TOpOD CTo.IIUHH J.TGtro.-r.rn: coc ruru~.rrcT I7 c •. 1 JJ,JIJI Y € _.. I . c::(. 

)J,JlJI v }J • 

){JIJI .n;pyrliX 3!I8LJ8IHlli 01Ini601\ IT31.I0118ICI~~ !I I18lX'.:.iO'.i'_[)OB, 

' 

U{HX IIytiOI\, li fiOJ.IY'-i:-IJDI CJIO)I,.)'J:);I!ITC JlO 3Y .llbT~l'l'U: 

I. Hpn nepoxo.n:o I\ po.3:. epy ~ ro;~oc::-:u:i:Procl:o;~ ;~trc.d:~r 2 :·: -~ 
' . 

I ' ' .. • • • 

3JICI:Tllo:urJrx rroii'i'p:;no. 



., r· 

.J..J 

rrO.JlliOI'O rror.not.i.{Oii~ JI TAS dy.L~O'.i' I Ci.i n:.JoC'l'O 0, G c:.1, ·.co 

3HGpi'OT1-ItiOCI\08 pc 3pOLJOlLIO lf.Jl.R rrpi~~a 3JiCl~'l'pOII!IUX lWi:T;_u;ro 

YXJ}J,UJaOTCR I·Ia 6/;. 

3. Yxy,i~i;rou;re ::mopreTirtroci~oro po8poueii iJI Ciici:'.£'r;o:.iu'l'lX1 TAS :3 

I,S posa rrpHBo.rr,u•r I< yneJurtwHmo 6(j~") rra :-~o;;. · 

4. 0,J(iiODj)0iilCIIIIOO l!3I.10HCilliC 'l'OlliiOC'l':; ~l3l.iOpCH.Iil' Yl(:l3U1Ilr0() D 

n.n. I-3, yneJIHtllfBaeT o(E,) Ha 25/L 

5. 1Ip11 BOspncTaH.iur .vr:.myJihCHoro pasopoca a,n;pormoro rrysl~.J. B 

2,8 pas a snepreTrr-Ieciwe paspeiJOI-Lfe IWK .rvm \) e , '.i'C:L\ E 

~JJJI v )J. yxy.rr,maeTG.R: B I, 5 pas a. 

Km{ rroi:asnHo B 1X3oo·ro1
2/ us;.1epcrr:;e ~·Ii.ilTf.JI:sca l:iJOHa HlJ~: ,r.io:.io-

Y ~yt.r .. ··· ,,,,., ,.., ct· JL lu'-'v J. .._ ; -

BwuerrprrBc,uemiue pe3YJlLTaTLI pactreTOB rror~asHBaioT, trTo .ua:::c 111):r 

BGCIJ,Ja yMepGHHI:IX Tp800BaJ-IUIX IC x:apai\'l'GJJUCT~llWl.: ,IL8TCI\'.i'OpOB :.:o:·::~IO 

IIOJIYtiliTh lJYtii\11 l.'iGtiGHHX 3JIEK'l'pOHHHX :i'I I\JOOHrtUX Hei1Tp:IHO Xopo:~cro :~~-

'tJGCTBa. 

5. l{pHTeplil:I oT6opa Bsam,w.neilcTniril r.ietreHHX He~nr p:~~ro .11 

ypOBGHh ~xma. 

llpH HHTeHCl1BHOCTH anroHHOrO rryqRa 109 K+/c H 7·109 IT+/c 3a 

BpeMeHHOH liHTepBaJI, p8.BHhl:t1 TOtiHOCTH Bp8MeHHOH ITPL1B.F.I3llli COOI.nni'I 

B CTBJU~HH M8ti8HH.F.I H HeHTpMHHOM ~eTeRTOpe (MH rrpm-I.F.IJIU ero pQBHh.1.1 

5 HC), 
1
B CHCT8M8 M8ti8Hl1.F.I 6yn;eT saperMCTpHpOBaHO B cpe,n:HGilt 0, 7 

~2 ~ 0, 05 1{;3 pacrranoB. tiCIIOJI:b3Y.fi TOJl:bi\0 l1HWO P:•WlUliO 0 paccTOfl

HliH M8>R,ITy IIp8.IJ;CI\Cl3[UIHOH TO tiROH B3EU1MO..U8licTBH.F.I U lf3M8pCHHO~~ ( c:.~. 

\ 
\ 



II 

n.4}, BepO.FITHOCT:O JIO)KHOH I1pUB.FI3IG1 C06HTMR B CMCTCM8 M8tiCHl1.FI 11 

Hei!TpHHHOM ,UCTCI\TOpe MO}l{JIO yMeHLIIHfT:b Ha ,UBa rropn,ru<a/I '
2/. B TiJ.O

JIHUax 5 H 6 IIpMBC.IJ;OHH OUnHiill ypOBH.FI <JloHa B rrytii<aX M8tiCHllX He}t

TpHHO. WaH OT HCHTpMHO TC1r0 JKe 3Ha.Ra CB.FI3aH B OCHOBHOM C pacrra

,ItaMJ.I IT- H K - Me30HOB B }'acna.uHoil Tpy6e u Ha rrpmi!O.JU1HeilnoM ytrac

TRe KaHana nepe.n; pacna,uHOll Tpy6o.H. ~H OT aHTUH8MTpl1HO CB.FI3aH C 

pacna,uru.m 't!aCTllU .Ha HaliBJI:bHOM yl!aCTKe a,n:pOHHOi:'O KaHana OT l'vllf'ille

HH .D;O nepnoro IIOBOpOTHOrO MarHMTa. Kpi1T8piDI OTOopa B3aJ1MO,Uei1cT-

BliiH Me't!eHHX HeHTnJUIO llO,UpOOHO pacCMOTp8Hl1 B pa6oTax/I '
2/. l1X 

npHMeHeHne yMeHI>WaeT 't!HCJIO IIOJI83HHX C06UTMM Ha "" 25%. OtreB~

HO, 'lTO ;ri.JIR: ,D;OIIOJIHMTCJibHOJ,O ITO.I(a.BJI8HM.FI ¢oHa MoryT OUT :b MCITOJI:b

SOBaHli Xapa.KTepMCTlllill HeH~'PMHHOrO B3all110,1J;8HCTBHJI. 

I 
I 
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· liacTh II. 

AIIIIAPATYPA KOMIJJIEKCA Mt}IEHbiX HEHTPi0IO 

I 

\ 



I. CTpyi<Typa ,neTei<TO)OB cTmrurnr Me'tiemur Heii'l'PMHO 

CxeMa cTa.HUHII Me'tieHMH noi<a3a.Ha Ha pvrc. IO. 0Ha cocTOHT H3 

Ill8CTH I'O,nOCKOITU'ti8Cltl1X ITJIOClCOCTei1 H1-H6 ,Il)JJI H3Mepe~UJI Tpaei<Top:n-r 

MIOOHa 11 aJieRTpOira or pacna,I(OB I<-fLv 11 K-- II0ev , ,neTei<Topa 

IIOJIHOI'O ITOI'Jl0lil8H11JI TAS ,UJLH l13MepeiU1JI IWOp,UMHaT 11 8H8pi'1111 SJIGI<-

TpOHa 11 I'DMJV!a-I<B8HTOB OT pacrra,rr,a TI0 --d 0 11 11.U8H'l'HckJai<O.TOpa r.~lOO

HOB. Yf.neHTWJ?m<aTOp MIOOIIOB Iii{Jll()'tiaeT CTaJI:bHO:il IIOI'JIOTHTCJI:b a,upOHOB 

TOJill(HHOfi 2-3 M 11 I'O.IJ:OCI<OITH"t:eceyiO IIJIOCI<OCT:b H7• ]J.JIR: M.IJ:8HTMqHU<aumr 

MIOOHOB 6y,neT MCIIOJI:b30B8Ha 'I ai\.1\8 IniWOpMaiJ;IIJ:R: CO CII81<TpOM8Tpa. 

( JI.eTeKTOp!i CTilliW!M M8118HHH .IJ:O.JJ.P.:Hll BI1,U8p)lU1BaT:b 3arpy3IU1 .I(O 

I'V 109 
qacnn.t/c M 068CII81IUEaT:b BHCOK08 BpeMei-IHOe pa3p8Iil8Hl18 

( ~ 5 HC). 3TliM YCJIOBMRM OTB81IaJOT CUMHTHJIJl.ffiJ,UOHHI18 I'O.I(OCI<OIIU. 

ilOTOI<H 1IaCTUI~ trepe3 CMCT8MY MetreHMH rrpe.IJ:CTaBJI8Hbl B Ta6JIHUG 7. 
I 

CJie.n,YeT IDJI8T:b BBll.IJY, '1TO ORii B03pacTyT B, 2, 5 pa3a np11 .m,myJI:OC-

HOM B1\C8ITTaHCe a,n:pOHHOI'O Ka-ra.na 6 (p) /P = 8%. KpoMe TOI'O, ,UeTeK

TOpll CllCTeMH MetieHU.fi 6y.n:yT 3arpyEeHhl tiaCT11U8MH "ra.no" ITytrRa. MH 

IIOJiaraeM, liTO STa 3arpy3Ka He 6y,neT npeBlliiJaT:b 108 
tiacnrn/ C. 

,- . _ .. 
lJT06H cpe.IJ:HJI.A: 3arpy3IW. He npeBOCXO,UHJia np;!eM.JIIIMOH ,UJIH . -

C!UfHTM~liOHHOI'O Cti8T1IMKa B8JIMtil1Hbl r, 106 
ti8CTin.t/ c', K~M I'O-

,n:OCKOII11ti8C_l{8.JI _ IIJ10CJ50CTI> pa36HBaeTcH Ha 512 aJieMeHTOB. Bo3MORHLie 
I 

Bapua.HTU pa36Ii8HUH rO,UOCKOIIHti8CilliX ITJIOCT\OCT8M Hr-HG ITORa3aHU Ha 

pHc.II a, B. IlJIOCKOCTM ITOBepHyTll ,npyr OTHOC'MT8JI:bHO ,npyra trepe3 

45°, o6pa3y.FI Koop,nMHaTHYIO c:v:cTeMy (x, y, u, v), HJI.i1 trepe3 120° 

( x, u, v). Hrur6oJiee npocThM HBJIReTCR Bapm.u-rT I I n: RD..\\JXM 

IIJIOCKOCTh COCTOHT 113 ,UBYX ITCJiyiTJIOCI\OCTC~t ITO 256 O.rrc:.1CH'l'OB. l1p;r 

prumoU IU11pmre oJICMCHTOD 3D.rfY31\U CtreTtrMI<OB B OTOM D8p~rQ!fT8 Oy ,neT 

CMJILHO H80,I.(HOpO.I(HOfi: 3Brpy3I<a C'i8T'llil\a I \( CM. Ta6JI. 7) ffOtrTH H:J. 

~ 
1 

., 
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).lna nopJUI.I<n rrpcmmweT 3ilPPY3l<Y C'-IG'l'~ma 2 ( pvrc. II a). ~}I'O cnn:3<J

HO c TeM, liTO noTOI\ t.rac·.'lll\ OhlCTpo yMeH.Lwacrcn .B HDITlX-iBJICIHi:r OT 

ucuTpa 1\ ncpir't}Cp11l1 (pl1c.I2). O,nmr n:1 cnocooon c,n;cJW'£h 3DP1JY3:\.y 

60JICC OJ(HOPO.II.HOH - 11'CITOJ . .130BQT.1 C1ICTtiiflm rrepCMCHHOM WHp:mu. )lpy

roil CITOCOO - COCTaBHTb nJIOCIWCTb 113 .ll.BYX ro.n;OC1\0fiOB C pa3HW.JH 

pasMepru.m sJieMeHTOB (pMc. II n). 

Mhl rroJiaraeM, t.rTo Ha ypoBHe TpMrrepa TOt.rHOCTb Bpei.'ieHHoi1 npH

BR31m C00HTH11 B CMCTeMe Meqemur 1f ::retiTpllHHOM .T(8T8I\TOpe He MOJiCCT 

OllT:& .nyl!lue 20 He ns-3a 6oJinumx pas:r1epoB .n;eTeKTopoB. O,n;rra1w, fin 

CT[U(HII "off-line" 8.HaJIH3a ,I(8.HHbiX MO;i\IIO HD,UCJ1T.1CR ,I(OCT:t-!lin BpCI.iCH

HOrO pa3pCWCHHR ~ 5 HC, UCITOJib3YR HW,POpMO.IUfJO 0 M8CTC rrpoxo;;.;,n:e

HMJI qacTHU qe pe 3 ,Il;CT81{T0 J'hi. )iJIH TOt.IHOM Bpet.18HHO.H ITpUBR3I\I1 JvjOY.mo 

ucnoJI:&3oBaTb .n;ne rrJiociwcTu ns HI-H6 u rrJiocimCTb H7 • Bosr.1oii~!125I 

crpyxTypa ITJIOCKOCTH H7 :rrso6pm<eHa Ha pnc. II c , d. IIpen;.iY!iLGC?BO 
' . 

BapnaHTa pac. II c - p8.BH0',7epHM 3arpy3lca :scex ctrcTt.r;moB. I3 Ba

pmmTe pyre. II d MOiimo rro.r:JYqMTb xopowec BpeMem-roe pa3peillclue y;:;.e 

Ha ypOBHe Tp.t1rrcpa, HO npa 3TOM qaCTb cp. 8 .y. rrpM.TI;GTCR pa3r.~eC'l'H'£L 

B soHe c OOJibnrrn.m rroT01\aMu "traCTJfU. Bpe:~~emroe noJW:\~cwre cariwJron 

"61IcTpux" DJIOCIWcTei1 OTHOC:HTeJIJJHO rpurrepnoro cHrHana 6y.n;er orr

pe,ncJIJIT:&CJI npu I10M0il(l1 l1pOC•OpLl30BaTeJiei1 Bp8!'.1JI-KO.I1; ( TDC). TotrHM 

BpCMeHIWJI npaBJI31\a MO)[GT CbiTb OCJH{GCTDJieHa TaJ0'KO rrpw IIOMOll.f.I C tiC'r-

trnKOB TAS. 

.neTGRTOp ITOJIHOrO norJI::>lUGHI1JI TAS rrpe,n;CTaBJI.HeT 

Bl14" J13 CB¥rHUa 11 CU11HTlfJI..7Lfi'rOpa. will pacCMOTpGJI11 Tp11 

CTpyi<TYPll TAS: 

I) ro,n;ocKorruqecnru:r crpyKTypa, 

2) JitiCUCTWI CTpyrcTypa, 

r3) CMCHIQHH DJI CT pyHTY p.::· .• 

doooH "c3n.u

B~ 3~./0}.{HH e 

CnoKTpoMeTp rroJIHoro norJIOLUcimH c ro,nociwnwrecxon cTpyi<Typo;i r.1o-

JKeT cdcTO.FITb 113 30 IIJiocrwcreit (I CM CT8JIL + I c:.1 ClllriiT~VIJIJITop). 



I4 

Coco.rcmw c~rnTII.7l.JliiUUOIIHhle IIJIOCI<OCTU ( Tnrra puc. II a) rroneprzyTu 

,[(PJT OTHOCRT8JllJHO .n;pyra Hil 120°. C6op CBOTa ITO r.nyOime .IJ:CTCl\TO

pa CO C,WIHTU~HOliiUDC C'tJOTtrui\OD O,I(I-IOrO Haiipa:nJICIHUI Ha O.D:UII 

W• 8 .y. OCYJ48CTBAAOTCJI npn liOMO$ CMCCTliTCJICll CIIei<Tpa. CHrHaJJ.H 

CO CtreT'tlliiCOB O,IUIOrO li3 TpE~X Haiipa.BJleHHH (x , u Y~ v) ,I(OJL'lliU 

HMeTI> X:OporryJO ( :f. 5 HC) I1p8MOH~l0 IIpimRsey R TpurrepHOMY cnrH~

Jiy. !{nK z II c.nyqae ro.rcocitcmNecmnc IIJiocrwcreii H, lf..JlJi aT oro uYJJ:fT 

npnMeHeHU TDC • Xapa.KTepHCTillill TAS rO,ItOCI\OIIIfCieCI\OrO Tlilla xopowo 

H3D8CTHil! 

~ = (IO + I5)E-I/~, 

o(x) = IO·WI/2 MM, E B raB. 

He.n;ocTaTKII paccr.m.Tp;rnaeMOr,) ,n:eTeKTOpa - HeOOXO,[(JD.'iOCTJ> HCITOJI:030-

I181IIUI 60JIL!l.lOrO I\O.JTII'IeCTBa G~HTUJIJIRTOpa C Bb!COI\OH rrpospa"t:IHOCTL:O 
I 

1! II03M02iillOCT:O BOCCTaHOBllT:O 8HCpi'lrn: SJieKTpOMai'ImTHOrO JIID3Hfi C XO-

porueii TOtiHOCT:O!O TOJI:ORO rrpn "off-line" 8Ha.Jm3e ,T(a.HHIIX, RCliOJll>3YR 

HllWOPMaiUfJO 0 KOOp,IOinaTax JllCDIDI. 

IIpoTOTim TAS c Jitienc~·oa cTpyKzypoi1 6wr :rrcrruTaH HaMil na nyq

Ite 8JIC1CTpOHOB c IIMIIYJIJJCOM ~:6 raB/ 0. Pa3iii8p JitieiliGI .n;eTeKTOpa -

76 X 76 MM
2• JI-qefuta COCTOJIJ.:a 1!3 40 CJIOCB (3 MM cmme~ + 5 WJ 

CI4IUITliJI.11JITOp - K~.ll). CD;EHTHJIJI.fiqUOHHIIll CBeT COOIIpaJICH Ha if!. a.y. 

orma ~3Y-84 np11 ntMolllli cMeCTI!'l'eJiela cue~Tpa.- B CJIY'Iae, xor.r~a om. 

JmDH.R: rrpoxo.n;nT "G:eJ}e3 I48HTP ffl!eiirui, anepreTIIqecicoe p_a.spemeHze 6/E 

llOJIY't!CHO pa.BI-illM 2 ,8%, KOOp.n;m-raTHOe - 6 (x) = 3, 8 Jg,f. Ycpe.n;HCI-rHOe 

no 6oJILlllofi Wiom[l,II)1 (r.moro 6oJI:omett pa.sMepa SNefumJ anepreT!Nccicoc 
. 

,Pn3pemcnne OIW3aJioc:o B I, 5 .PU3a xy~o, rrpoc~p.:urcTBom-roe pa3pck!c:J~c 

y.cy-quniJioc:o B I, 5 pn3a. Ocno:oHw.m npcm.zymccTnru.m TAS c moucTo!i 

OTPYI<TYPOti Rl3JIJTIOTCJI: 

I 

\ 



I) npocTOTa "pac~rTHBatD1.fl:' co6h!THii c HeCKOJILIG1MVI aJiei<T po

MarHnTHllMVI JIHBHRMM, 

2) H83aBUCUMOCTL I1p81178HVI IIO.fiBJIOHlf.fl ClirHana OT TOtiKU ITOITa-

.II;aHVI.fl 3JI8I\Tp0ijf; HJII1 Q - IillaRTa B ,IJ;8T8KTOp, 

3) B03MO>KHOCTL npmv1eHeH.;ur ,n;eweBoro crumTaJI.liflTopa c HC13Hco

Kofi rrp03patiHOCT1ID. 

OcHOBHlle He.uocTaTKU - 6oJI1WaJI Tpy,n;oeMKOCT1 H 6oJI1rnoe '1:11CJIO (2048) 

BpeMeHHllX KaHaJIOB 3JI8KTpOHMKI1. 

B cMellla.HHOH cTpyKType TAS pas,n;eJIRIDTC.R: WYHI\.UI1M I13MepcHI1R 

SHepr1111 U KOOp,n;uHaT. KOO},IJ;UHaTh! MOJKHO XOpOWO U3M8pl1:T1 X, Y - ro

~OCKOIIOM ( THIIa IIOI\a3a.H~O:~o Ha pac. II a) , paciiOJIOE8HHI1M B Ma.KCm.:y

M8 3HeprOBhl,U8JI8HH.R: 3JI8KT])OMarHMTHOrO JlilBH.R:/
3 , 4/, a SHeprzro - np:~ 

JIOMOIIm .UOCTaTO"tJHO rpy6l:lX .R:'I88K. liHCJIO .rrcreeK Bhl6paHO pa.BHhlM 512. 

11pM STOM BCpORTHOCTL CJIYl.:a.Jilloro HaJIO)K8Hl1.R: CHrHaJIOB OT pa3HUX .m1B

HO:t! B cpe,n.HeM cocTllDHT N I% (rrpM Ml1TCJI1HOCTII cMrH~a - IS He). 

J13-3a CHJIJ,HOfi 3ClDI1Cl1MOCT11 IIOTOI<a e 11: o OT PMHYCa ( pvrc. I2) , pa3-
r; 

Mep .fiti8li.KU ,noJDKeH 6hlTL rrepeMeHHhrM, COCTa.BJIRJI B Cp0;IUI8M I6 X I6 cr.('"', 

B03MO]KHaH CTPYKTypa .ff"q8HK~r: 60 CJI08B I13 5 MM CTaJIH H 5 MM CUUH

THJIJIJITOpa. CB8TOC60p ITpOI13BO.UUTC.R: npu IIOMOIIU1 CM8CTHT8JI8M CIT81<Tpa. 

Ha;rntme ro.n;ocKOIIHtiecKMX n.'lOCKOCTeH yneJrn:tiMBaeT tfi'ICJio arvmmfTY.UHhlX 

KaHaJIOB $JI8KTpOHMIW TAS Ha I/3 (cBfT C06HpaeTC.R: B pa3HU8 CTOpOHU 

OT rO.IJ;OCKOIIl1:treCKHX IIJIOCKOGTei1:) , HO HOBp8M8HHO YJJYtiiiiaeTC.R: ajr-lJeK

TMBHOCT1 pa3.D;8JI8HI1.R: 3JI8KTpOMarHI1THIIX 11 a,n:pOHHllX JII1BH8H. 0JKU,Uaer.rc:e 

xapru<TepMcTMKM TaKoro .n:eTE!KTopa: 

. 

~ = (IO - 15) ·E-I/2%, 

6(x) = B·E-I/2 MM, E B raB • 

BpeMeHHM HIIWOP:IifJUIUI MOiit8T CHHMtlTJ:,CJI I\lll\ C 0.4H01i H3 I'O,UOCIWII:Prc-

\ 
CimX IIJIOCI<OCTOH, Till< l1 C fFIOCK. B 060J~X CJIYi'f.:l5IX HOOOXO;J.:::.:o 512 



KaHaJIOB TDC. 

B TaOmu.~e 8 fiOKa3aHO KO.JllrqecTBO aMIIJIMTY.IUihiX 11 BpeMeHHllX I<a

H8.7IOB .I(JIR pa3HhiX BapllaHTOB TAS. 

2. 3JlE!KTpOH:1Ka CliCTeMH MOtiCH11R 

IG 

B CllJ-IHTIIJI.JIHIJ;HOHHUX c·:reT'tffiKax CTaHI..Um MetreHHR rrpe.n;rroJiaraoTcH 

HCIIOJII)30BaTb .n;ocTymmti fP. :3 .y. T:vma OOY -84 ( tracTIItiHO B03MOJKHO rrpa

MeHeHHe tJ>:JY -30) • OOY -84 IW 1IBJIRcTcR BpeMeHHhlM cp. 3 .y. ,llJil1TeJI1HOcT 1 

ero BllXO,UHOI'O HMIIyJILCa COGTa.B.JLROT i'J 30 HC Ha ypOBIIe IO/~ ar.tl1JIHTY

,IJ;ht. Bmmy OOJlblllliX 3arpy30l\ CTaHUvUi MetieH11R OWIO OH. Kpat1He DaJ.~HO 

yMeHJ,llll1Th .IJ;JH1TGJILHOCTh cl1rHa.na !iJ. s .y. Oc5utiHO .rvm aT oro IICIIOJI13Y

IOT MGTOJX fPopr.mpODDJIHR ll:MIJ;;'JibCa !}a KOpOTI\03illJI<HYTOM KaOeJie (UJIH 

0.1ill3Klf8 M8TO,Il)1) • 3TOT MeTO,U 8q¢8KTH:B8H, 8CJill ¥Hvmy JlbC cJ!. 3 .y. MHO

ro KOpOtre IIOCTORHHOM BpeMeHli BHCB8t.niBaHHR yl.UiHTVIJIJIJITOpa. MeHee 

H3B8CTeH ,npyroii MeTO.II; YKOJ)OtieHHR UMnyJILCOB - KOMII8HC8.Ul1R IIOJIJOCa 

HYJieM (Kffi{)/B/, KOTOpHll MOiKeT 6hiTb ocyll{eCTBJ18H JlrOOOH il3 CXeM, 

noxa3aHHHX Ha p:r.1c. I3a+c. YKopotreHHe mlmyJrr,ca nacciiBHLIMH ~errotrKa

MH (piic. I3a, B) :nocTuraeTc:R ueHoi1 yMeHbrneHZH aMIIJIHTY.IIJl curHMa. 

CXeMa pHc.I3a HMeeT TO npE'J1MYIU8CTBO, tiTO ee BXO.IJ;HOe II BhiXO.n;H08 

COIIpOTHBJI8HHR MOryT _OHTb ! . .IJ;eJiaHI:l pa.BHID.lli BOJIHOBOiVlY COIIpOTHBJieH;r;:o 

KaOeJIJI, TO 80Tb ;ri,.JIJ1 COI'Jla OBaHI1H U8IIH He Tpedye-·fcR aitT:Vri3HhiX 8Jl8-

M8HTOB. CxeMa pHc.I3c COti TaeT CBOUCTBa KOMII8HCilpyromei1 U8IIH H 

YCIIJIHT8JI.ff. 

Mu HCCJI8,IJ;OBaJIH paOOTY CXeM pkiC. I3a H I3c C <IDY -81, HCIIOJlb-

3Y.fi CUUHTlfJIJIRTOp NE-11 0 pa3MepoM I50xi0xi CM
3 

H C'18Ttim< IIOJiiiO-

ro ITOI'Jl0ll{8HHR CO CM8CTl1T8JJOM CfiCICTpa ( 90 MI' DDQ Ha I JIHT p r:.:~.~A). 

liTo611 npoBep;ITb B03Mo;;rnocTII MeTo.n;a KITH, U3Mepemur co ctreTtrm\0:.1 

i 
I 



110JIHOrO ITOrJI0~8HJI.ff 6wm ITOBTOpOHH rrpvr 3DMOH8 <I>3Y -81 HD. 

"6hlcTpbiti" <JJ. 8 .y. XP-1020. Pe~:yJI:oTaTbi H3Mopetmti, rrpHne.n;eHBbie Ha 

pHO. I4 + I6' I103DOJIJIRY.r C,IJ;GJIE.T:O C.llO.IJ.Y10i~I18 BhrBO.IJ;Il: 

I. l1MrryJI:oc <I>3Y -84 MO/KeT 6biT:O yKopotreH c 40 .no .-. I5 He vr 

C 60 .no 20 HC (Ha ypOBHe O,I Amax) .IJ;JI.ff CUHHTVI~n.ffTOpa 

NE-110 H CM8CTHT8JIR Cl18KTpa,COOTD8TCTB8HHO. 

2. Y1wpotrem1e illv1llYJI:Oca Ha rucTI1BHoii uerrvr .nocTMraeTcJI rrpEm

THtrecKa 6e3 YM8H:Olli8Hlf.~ aiv!ITJIHTY.IJ;H. 

3. ITaccnnHue uerr11 rrpvrno.n;.=rT. R rra,ueHHIO aMrrJivrTy.n;u B 5 .;- IO 

pa3. O.n;Ha:rco, 8TO He .FI:3.JI.FieTcJI cy~ecTBeHHllM Ho.n;ocTa'l'ICOM, 

TaK I\aR B HaCTO.ff~ee BpeMJI CYU{OCTBYIOT ,IJ;GW8BilG 11HTerpOJib-

Hl18 ycMJIJ1Te.llJ1 THrra 73~l. IToJioca rrporrycKaHHJI 8Toro yc1{JIH

TeJIR xapaKTe pM3yeTcJI puc. I7. I1Merou.nn1c.R 3arrnc no ycuJie-

HHlO "' IO + 20 IT03BOJI.F.:eT yMeH:OWHT:O yc11:Jiem1e c.P. 8 .y. 11 

YJIJftrUII1T:o cTa6MJI:OHOCT:& er.o pa6oTbi B ycJIOBMRX Bhlcorrnx 

sarpysoi<. 

4. ITpH HcrroJI:&30BaHHH ~.a.y. XP-!020 ~TeJI:&HocT:o MMrryJI:o-

• 
ca MOiKeT 6hlT:O yMeH:&IlieHa C 60 ,IJ;O 8 HC (Ha ypOBHe 0, I 

Amax) • • 

)lJIR TOtUIOM BpeMeHHOH ITpMBJI3KH CHrHaJia IP.a.y. MOE8T 611Tb 

; npaMeHeH WOPNrnPOBaTeJI:o c ITJia.Ba:otmiM rroporoM ( <I>fill). 3TH cxeMhl 
_. -- ·- -··- -~---0 ------ -

noJiyriHJIH B nocJie,IUiee BpeMJI llfrlpoRoe pacrrpocTpaHem1e. 3I<crrepvn.:eu

TM1Hhre HCCJI8.IJ;OBaHHJI ll Teope~~Ktr8CIG1M a.HaJIH3 ITOI<a3hlBaiOT, 'liTO 

cl>lTII l103BO.Jl1I8T l10JI~U1T:O pa3p8118Hl18, 6JIJ13I\08 K IIpe.n;eJI:OHO B03-

MO>KHOMY. 

MccJie.IJ;ODaHHDJI H8NM CXeMa orrrr IT01\a3Ma Ha PHC. IS. ITopor 

opn6nTunrumR aTo.i1 cxervru - IO Midi. McnHTmiKfi cxeMu noi\D.3D.JJM, 

\ 
\ 



'iTO C .UDYfMI fJ}. 3. y. THITa :CP-1020 11 CI.l}UITM.TJIJITOpmm TV! ITa HE-111 

pa3M8pOM 2 X 2 X I CM
3 

H p/a l1CTO'l1I-UIICOI\'l Co
60 

JierKO ,TJ.OCTHr:J.C'i'c"rr 

pasperueHlie 0,2 HC ITpii ai\1I1JIHTY.UHOM pasc5poce CHrHaJIOB """ 20;L 

IIpM sartJcHe oc5oHX cp. 3. y. YP-I020 Ha ciGY -84 paspeweHvre rroJiy'l1}r

Jioc:o - I HC ( FWHM), 'l1TCt BIIOJIHe nocTaTO'tiHO ,TJ..lill Hailll1X UC~1eH. 

llpeo6pasoBaTeJI:o BpervJI-IW.n; ( TDC) npe.urroJiaraeTcR BbliiOJIHHTh 

no cxeMe TI-ma "cTapT-cTon" c c5HcTphiM cc5pocoM (rrpH Heoc5xo-

.nm.10CTH HCITOJI:030BaT:O TpHrrep BTOporo ypOBHJI). ,UnanasOH TDC -

- 8 6HT, UCHQ W:lHaJia - 0, 5. HC, HHTCrpn.JlbHOJI HCJIHHCHIIOCTL 

0, 5%, 'l1UCJl0 IWHD..JIOB B 6JIOIW - 16. I1pDXTI1'l10CICaJI poa.Jl113Dl.U1fi 

c y1\a3rumur.u1 napaMeTpaMvr He rrpc.n;cTaBJmcT rrpmruvrrrvran:nHux 

Tpy,f(HOCTCM. 

llpeo5pasoBaTeJiu a.MII.11MTy,na-rw.n ( ADC) rrpe.n;JiaraeTcR rro-

CTPOI1TL Ta.K, 'tiT06hi I13M8JHT:O He HHTerpaJI · TOKa cfl. 3. y. , a 8:t'O 

lllU<OB08 3Ha't1CHH8. 3TO IT0:3BOJIMT B 2 -:- 3 pasa YM8H:OlllHTb B8pOR'l'-

HOCT:b HCITpaBUJI:OHOrO 113M8pOHI1R aM11JlliTy,Uhl M3-3a HaJIO)K8HHR YL\1-

IIyJlhCOB. llpaKTI1'l1CCiill STO MOJKCT c5hiTI> .UOCTHrHyTO IIpli1'.18HCW1er,I 

113B8CTHOM MOCTOBOM ; CX81\Ul Ha 6HCTp!:lX .n;MO,Uax. J1poBe.n;eHHI18 I1C

IIblTaJHIR rroKa3aJIH, 'ITO He rrpe.n;cTa.BJ1JieT Tpy.uHocTei1 IIOJIY'I~IT :o 

Jl11HCHHOCT:b rrporryCI\ai-HfR ,D;V: O,UHOrO MOCTa ~ 0, I% ITpM ITOCTORH-

?_Q~_Bp~_~C_J!~¥! -~~--2 _HC. ,Upyr11e rrapaMeTphl ADC: ,Ul1a.ITa30H - 12 

OI1T, Bp8M1I npeo6pasOBaHHR - He 60Jiee 100 MRC, c5b!CTpbll1: cc5poc -

- ,f(O 5 MKC, CTac5MJI:OHOCT:O IT:08,U8CTaJia - ......, I OTC'I8T, TeilmepaTyp-

Hrui CTac5l!JILHOCT:b K03qx_pilUH8HTa rrpeoc5pasOBalB1.fl l1 II:b8,f(8CTaJia -

~ 0, I% Ha I°C, HHTerpaJihHM H8JIHHe1lliocT:b - -- 0' I%. 



·r (' 
L.J 

3. IIcHTpMmmi-1 .n:cTci<Top 

D HatiOCTBC HeiiTpHIUIOrO J~CTCKTOpa npO,IUlOJWl'8.CTCfi HCI10JlL30Kl'l'T. 

i!rn,n;IwaprOHOBl:IH KaJIOpHMCTp, COCTO.RUU1H 113 lJ.BYX ropl130HTaJlbHHX 1\p;ro

reHHbiX T8HI\OB, CHCTC:v111 8JICI<TpO,UOB H perl1CTpnpyiOU\CH 3JICI\TpOHHI<H ~ 

Ceqemur r<pnorcHHoro TaHH:a rroKa3G.Hbl Ha p;~c. I9, 20. JlJ1HHa wx:~uc

ro TaHKa - OKOJio 20 M, o :5'1eM BiryTpeHHero cocy.ua "'200 M3 • Cocy.nu 

llMGJOT C 00Gl1X CT.OpOH C'be ';1Hlle C~)GpfltiCCI<l1e .UHinila, TI03DOJIJIJOIJ1:!0 JlC 

lllCCTl1 pas BCl\pUBaTh TaHI<-1 .UJIJI peMOHTa l1JlH CMGHll Cl1CT8M!l 8JIGI\TpO

,nOB. ){JIJI TCpi110C'racJl-1Jll13aL(tnf aproHa l1CfiOJI:b3YCTCJI BHClllHl1i1 pco;;m;i:H

'fCJlh ·c Ti\l1.UI\l1M D30TOi.1. B :l3c pXHcii tiDCTl1 IwJ·:.,r(oi-i ccr<~Mvr 11MCJOTCJI iJJlOII-

UU C p33'1CMDMl1 JJ:JIJI 8JICKT)l1tiCCIG1X BbiBO.TI:OB M OI\H3MM .I(JIJI BLIBOJI;::l •rpm·· 

repHux CID'HaJIOB. BrryTpeHHMii 00'1eM .n;eTeKTopa paccqHTDH Ha .uaarrca;;c 

HacumeHHliX rrapon .uo 5 aTI11. KoJiutieCTBO 8JieKTpooTp:n~nTeJII>HI1X rr;m;.:e-

Ceii B aproHe HG .UOJINIO npeBLilllaTh - IQ-6. lfHCTOTa aproHa cJy,n;eT He 

ITpGpllBIIO 1\0HTpOJIHpOBaThCJI llpM llOMOmll _110IIH33.Ul10HHO:t1 1\a"vlephl C o(.

HCTOtiHHKOM. YpoBeHI> aprona B .n;eTeKTOpe c5y.n;eT l13Mep.RT1CR rrp!r rro:.iO-

' ll(K eMl\OCTIIUX yponHeMepoB .. B KaticC'l'Be xpa.Hi1Jlli!lla >KI1.UKOro aproHa rrpc_ 

llOJiarD.eTCJI l1CI10Jli>30BaT1 GT3H,UapTI-W:e TaHKl1. 

ITpoToTHIT ,n:eTer<·ropa Ha ii\H,UI<OM aproHe c a.rumnm~,rem.rr,m 3JICI-:Tpo.n:;-

! 1\lli ChUI HCffilTaH Ha rryqRax 3JieKTpOHOB YCROpHTCJI.R: 11~B8. ]{:aaMeTp .ne

Tei\TOpa - I M, .UJIMHa - 3 M. ToJIIWUia sJiei<Tpo.non - I MM, _ pacclo5ilr::c . 

Mel!iJJY 3JI8KTpoi(aMI! - 3 MM. Cl!rHaJihHlle 3JI8KTpO.l(U 6wll! C.l(8JilliiU JI3 

ITOJIOC lliHpHHOii 60 MM. iloJIC•Chl c5wm OcJ'h8.UI1H8H11 trepe3 O,IU-ry ITO I6. WT., 

oc5pasyJI qenzyiO M HetreTizylO Cl1CTe~,Jl1 sJiei<Tpo.uon. HenoTOpble x~pa.'\7C

Pl1CTMim .n;eTeKTopa rrpune.nt:Hbl Ha p11c. 2I-23. OH oc5Jin,naeT BbiCOi\m,T 

3HepreTHtiGCKl1M pa3pGWGHMEM: · 
! 

flpOCTp8HCTDOliHOC H J'l'JIODC 0 p~l3pCl!lt.Hill51 .UOTClCTO pn: 

6(x) = I6·E-I/2 w.1, 

(I) 



6 ( 8) = 42 · E-I/2 MPD.I(. 

3Hoprl1JI B fl1opr.1J'JWX (I)-(3) Bl1pcDK8GTCJI B faD. l{o::Hl)DI~UHCHT pm:WiG~:n; 

O,Il;pOHIWX JlHBHCii OT 8JIOICTpC<r.1Driii!fTIIUX - ::£. I0-1. I{OHCTpJl-:IUUI, :JJir;rc-

Tpomma l1 Xapill\TOpHCTlli\11 ,L,CTCHTOpD IIO,UpOOl!O OlniC8HU l3 pOOOTC fil~C

np:UIT Ht.lJTI3 82-187, Ceprry:{c1n I982; NIM 2I1 ( I983) 2I7. · ITpm~'l'1PWr.J-:;: 

e,nMIICTBCHHbll'vl CPO HO,UOCTC1TI:m.1 HI3JlJI01'C5l OTHOC1T'rGJIH10 CJlO;:crr~lJl D H3-

rOTOMOIHIM l.f C60pi\O CMCTor.;a 3JlOICTpO,UOB. 

IIoaToMy c5IIJia 'paspac5oraua 11 HCIIHTaHa cJ.IcTeMa 3Jiei<Tpo.uon c 

60JI:Ollll1M ( 28 MI.!) . P?-CCTO.fiHI!fCM M81i\1JY KIO)J.Gr.1 J1 I\aTO.UOI,l rrpr·r TOJlU(:IHO 

3JieKTpO,UOB 3 MM. }lOTOI\TOp pa60T3JI B TOI\OBOr.1 peil\l1M0, t.ITO rDpOHTH

pOB3JIO- p813HOMCPHYJO 3~l_{)(H<T1lBHOCTb perMCTpor.um I10m13ar.J.IIOHIIOPO 30p.i1-

,I(a BJ(OJ1h t.1CiK3J181\TpO)J.I-IOrO rrpOMCiKJTIW.. 0IW.3aJIOC:b, t.ITO xapai\TCpl:C'l':r-

101 .n:o·rei<Topa c 6oJibmm.1 r·.·1o:r~8JIOWrpo;urur.i rrpm.1c;;~T1Wr.1 OJIH3Im JC (I)-(:_:) 

HO BT0p8.FI CHCTOI!Ja 3JI0I<'rpo,n:m 3fi8tUIT0JlbHO ,l.LCll18I3.11C 11 ITpOU\G B 1131'070]2-

JIOHHli I1 1\IOHTa:::c. 0Ha 1\CUWT ~51 uOJiee ITO.JJ:XO.UH!llGi1 ;rr,JIJI ,U8'l'G1CTOpa uo.:I:;:~:o

ro o6'ber.ia. B c.nytrae ee Herr )JI.b30Bamur .UJIH crroi<Tpor.leTpa EAPC, oro 

rrapaMeTphi MOI'JT 6IIT:b cJie.rry:omm.m: 

- MeJKaJieKTpo.ru-roe pacc·roRHMe 

- TOJimHHa 3JICKTpO,UOB 

- G:l1CJIO CTpHIIOB B CHrHaJibHOii ITJIOC1\0CTH 

- mnpi1IIa cTp:vmn 

- trn"CJIO SitreeK B CCI<UIDJ 

- tmcJio cerru:ai1 B TaHKe 

- cpe.rr;I-IH.fi ITJIOTIIOCT:b 

. - pn.num.J;liOHHaR: ;rr,Jim-ra 

- .rr;JI1-ma rrorJIOlUCHHH 

- 27 r.IM 

- 3 MM 

48 

62,5 lliM 

- 48 

- 6 

I, 5b r/ cr.i
3 

I3 Cr.1 

70 Cifl 

i 
I 

B IWl!ecTBe M:oTepiHlTHBbi OHJI paccr:~oTpeH Bop;IaHT HeHTp:mEOi.'O 

.zteTel<Topa co CTM:OHWYiU 3JICI:Tpo.n;aMH. ITpcn:.ry::tocTBO 3Toro Bop:r:..:n:·2 -

yBeJU\trCHHc neca .neT.crcTopa r~ .2, 2 pa3n. O.nHnEo, rrpu 8Tor.l 3~1; ;o';Jio 

y.xy,n:IUDOTCJI TO'-IHOC'l':b U3MCpCI:Y!.fi 8HCprmi ::>JIOICTpo:.;orH:ITHOl'O Jll:D!IJI 



,..:; .l 

c 

I ( c~1. Ta6JI. 9) • llocJie,ruwe oco6em-Io BWi\HO .JJ)IJI a.n;eH'l'n~J;;nw.u~m B3Dm.:o-

,n;oi1cTnHii S~lJ:tH\TpOHIIIJX HGiiTplUIO, MJJYill}1X "tJ:Op83 38_pJt:~emmii H HOii'r

pMbHilli TOim. KpoMe Toro, B ,neTGI\Tope c CJ.JIIor.1~1HIWBI:Jurn SJiei<TPOJJ:.J-. 

MU rrpn .n;ocTaTo'-IIIO c5oJILlllOM qucJie I<aHaJion 8Jiei<'roomm:.i.r IT05IJJJUICTCH . . ~ 

B03MOJKIIOCT:b p83,n8JI8HHJ1 8JI8.KTpOI-IOB M ~ -1\BDHTOB ITO CpG,IUICr.zy" 11p00C

ry ~ -1\BDIITG .IJ;O 1\0HBCpCUH, HOTOpllii COCT813Jlfi8T ,_ 11 CL1. J3 T0.6JIH

. ~e 9 IIp8.IJ;CT8BJl8I-H1 O/!~U,n88MH8 X8p8I\T8p11CTin\11 /;a1.IJ;I\08pi'OHOBOI'O 1\W10-

pMM8Tpa C 8Jl!J:';U1HI18'BUMM H CTa.Jl:bHbn.m 8Jl8I<TpO.IJ;ai\U1. 

Ha pnc. 24-27 rror\a3aHhi HeKoTopHe pe3yJILTaTu l\1o.n;em-rponw-rnn: 

HeiiTpllHHblX· B3a.m.iO.IJ;8HCTBHM B . .ii\1-I,lJ;KOaprOHOBOIIl H3JIOpm:i8Tpe. 

4. «<>opMxponamw OhiCTp)ro Tpvrrrepo, ::>Jiei<Tpomma r<aJiopHr.r;eTpa 

Kpor,Ie OCHOBHOii \i!YHKUvU - pGI'HCTp£1U;_nr H8llTpHHO - .IJ;CTCJ\TOp ,nOJI-

1.\eH Bl:l.IJ;aBaT:b TpvrrrepHilli CI:L''HaJI )J.JIJI 3Cli1JCI<a 8J1.8KTpOH:HI\U ,U8T8I\TOpOB 

CMCTer,aJ MoqeH;IJI. JJ.JIR STOI'O rrpe,nno.naraeTCJI HI-.18TL B HetiTplUII10:.1 )J,O

T8l\TOpe Cll8.U~1aJl:bHhi8 Tp:vrrrepH118 ITJIOCI\OCTH (puc .20), HClXO,D;jHilU!8CH HU 

paccTOJIHMH - I M ,npyr OT .n;pyra. B TpurrepHHX IIJIOCKOCTRX pacrroJra

rruoTCR .n;eTeKTOphi, rro3BOJUllOLU1e noJiyl.iHTL "uEicTpllii" c:vrrHaJI. TotrHocT:o 

BpeMeHHOH ITpUBJI3KH H8HTpMHHOI'O B3ffi'IMO.IJ;ei1CTBMJI K COClbiTHIO, 3aperi·rC

TpHpOBaHHOMY B CIICT8M8 MetJeH!UI, OITpe.n;e.rvreT yponeH:b WOHC! YCTaJIOBIC:, 

cpe.n;Hce BpertJI c_()opM11pOBa.Hl1JI TpYirrepa - .n;Jnmy DHCo:i<Ol.iOCTOTHIIX coe.nn

H11TeJILHhiX Ka6eJiel1. TiosTmzy ooa aT~ rrapiteTpa Hco6xo.um.1o ~.neJI-~TL 

MHH 11M Cl.Jl :bH illv1M • 

CyUl8CTBYKJT CJI8.JJYIOUlH8 I>03M0ii\HOCTH II JlYl.iliTb ClUCTpNil Tpnrrep

HUfi CVII'Ha.1l: 

I) Bp8MCHHM I1pl'IBJI3I<a K <iJpOIITY HOHH38J.LVIOHHOI'O TOI\U B ;i\H,T(

I~OM a pro He, 

2) pCI'HCTp3U11R C~I1HTUJIJIJII.J,Mii Ji\:J.I(l\OI'O aproHa, 

3) pCI'iiCTpD.UH.fl CBC'ra C~lHITaJIJl.TITOpOB, ;IO:.iCL~CHiillX D ii\.H.I:(l\:lil 

aproii. 

I 
\ 



PaccMoTpnM cHntianu nepnyio nosMOJKHOCTI>, Kai< HffifOOJice npuBJrei<nTcJIL

Hyro B 1\0HCTpyi\TliBIIOM OTHCIUcmn1. l1MrryJihC TOKa D ITJIOCIWH l10Hl13ll-. 

~HOHHOH I<aMepe, I1HJlYUHpOillifHhli1 't!UCTIII(ei1:, nepecei<aJOtUCi! 3ll30p I<a

TO,IJ;-a.HO,IJ; rreprreH.II.Mizy".T'.JipHO 3JI8KTpO,n;aM, MMeeT TpeyrOJibHYIO qJOprzy. 

AM.rrJIHTY,IJ;HOe 3Haticime TOl<a paBHO: 

. dE/dx · cl· ct. _ d£/dK · Cf · Vd 
t.,tna.x. = - £: . td - E C.Cn ' 

LOft 

r,n;e dfjdx = 2, I MaB/cM - rr_oTepM aHeprMM MHHMMaJII>HO MOHM3Mpyro

me:ti qacTMUOI Ha I eM npooera B iKM,UKm.I 

d 

Cf = 

ELon = 

vd 

aproHe, 

- sasop KaTo,n;-aqo,n;, 

I,6·Io-I9K- sap~ aJieKTpoHa, 

23,6 aB - aHeprv.R, saTpatiMBaeMaa Ha po~eHue na-

p:u 3JieKTpOH-110H B aproHe, 

- CKOpOCT:O ,n;pe~a 3JieKTpOHOB B JKH.IU<QM 

aproHe. 

TO'tlHOCT:O H3MepeHMR BpeMeHH ll t orrpe,n;e.JUieTC.ff OTHOIIICHHCM cnrHa.n/ 

UJYM. B CBOIO O't!epe,n;:o IIIYM 3a:3MCHT OT KatieCTBa UCIIOJlb3Y8M:UX TpaH-

, 3HCTOpOB (rrp0113Be,IJ;eHHR KPY~t'H3Hli Ha ITOJlOCY rrporryCKaHHR} 11 BC.lll1-

_1IJIH!l bMKOCTII .1\eTeKTOpa Cd • 3KCITepllMeHTallbHO .I{JIJl .1\0CTaTO'IHO 

• ,11emeBl TpaHal!cTopoB Tl!rra- -2N486t--rro;ny-reno 

6. t ( lil\VHM) ..,.. Cd/imax 

B c.nyqae MHHHMa.JihHO 110HM3¥ipyrome.t.i -qacTMI.T,ll rrpH cd = IOO rrw 11 

CKOpOCTH ,n;peHwa 3JICI<TpOHOB Vd = 5 MM/lVU<C· llt(F'1'lH1\1) = 90HC ~ 

ITpHne,n;eHHM BeJIH'iHHa MOiKeT OhlT:b YMCH:biiieHa CJIC.DYlOUUf.',m CITOCOCim.:~r: 

\ 
\ 



I) 

2) 

3) 

OXJIWK,JJ,CHl-18 

.n.o6a.BJieH11e 

Tl1 .n.pefulia, 

23 

TpD.H311CTOpOB .UO T·~Milepn.TypLt iKHJLI<OrO aprOIIll, 

I< aprOHY 0, 5% MeT 3.Ha .UJUI YB8Jil1ti8HvHI CI<OpOc-

pa3MeuteHHe Tpaii3HCTOpOB H8IT00p8,II.CTB8HHO Ha 3A8KTpO,II.ax, 

~TO TI03BOARGT H36e~aTb 8MKOCTll C08)J.llHHT8AbHHX Ka6e~ei1. 

KruK,II.hlll H3 CIIOC060B TI03BOJUI8T yM8HblllliTb /j. t B 2-3 pa3a, a HX KOM-

6:~1:H8IOUI - HO. ITOp.fl)J;OK B8JlUtiHHLt. 

B CJzytrae HCITOJib30BcllHHI )J.JUI cpopNMpOBaJ-IIUI Tpllrrepa 110HH3a

Ul10HHOrO CHrHa.Jia KaJ.\,ll;aR TpHrrepHaJI n~c:>CIWCTb p0.36HBaeTCR Ha 

.Htrefu<H pa3r.1ep0M "" 40 CM C 3a30pOM EHO,II.-KaTO.U 2-4 CM. I1p11 )J.Jlli

H8 ,neTeKTOpa 40 M ITOTpe6yeTCR "' 1800 IWHa.JIOB 3A8KTpOHHKH 

6h!CTpOll BpeMeHHOfi ITpiU35I3Kll. ITpnHU~ITYa~hHaJI CXeMa O.ll;HOrO I\aHa

~a ITOKU3DJIO. HO. pHC. 28. 

,1J,pyroi1 MeTo.n <;PopMHpOBaiH1R Tpvrrrcpa sruwrotraeTcR D pernc~cpn

l(vtH Cl(l1HT11.7IJIJilUiti JKM.UI<oro aproHa. Ka.R 113B8CTHO, JKM.UI<MH apron IID

JUI8TC.R: XOpOl1111:M CUHHTHAJIRTOpOM/G/. Ero CB8TOBl:lXO)J. ( "' 50 ::>B/tfJo

TOH) 6AH30K K CB8TOBl:lXO,II.y CUMHTIT~TOpa NaJ (Tl), a Bper~ Bl:l-

CBetmBaHHII COCTa:BJIReT "' 5 HC. 0CHOBH8JI Tpy,nHOCTb perMCT pau~m 

CUMHTI1~J1RI.U1H aprOHO. COCTOHT B TOM, tiTO CIT8KTp ClUIHT!1o~1.7UITUWHHOrO 

CBeTa H8XO.UHTCR B 06AaCTH B~OrO YAbTp~l10AeTa (0,I3-0,I5 

MIW). llp03patiHRMH B 3TOH OOAaCTH CIT8KTpa .R:BAIIIDTCR TOAiKO H8KOTO-
~-~-~-

phle KpllCTaJLJll:l THrra LiF, CaF 2 • IT03TOI\1Y ,IJ;M perHCTpaJ.U{H CUl1HTliJl

JIJil.ll1li JK.H)J;KOrO aproHa H806XO,ll.l1MO I1CllOAb30BaTb npeoOp0.30BaTeJm 

CIT8KTpa, KOTOpl:le ,II;OAJKHI:l Y.UOM8TBOp;!Tb CJI8.IIYJOIUHM Oti8BH,UHhll\1 YCJlO-

BHSIM! 

I) HM8Tb MM08 Bp8MR rrepe113AYtiEH~UI ( ~ 5 HC) , 
I 

2) He "OTpa.BJIJIT::O" 3~8KTpOOTP11ULT8JlhH~V.H npm11ecmm r.\if,n:~C1H 

apron, 

3) OnTb npo3pD.trHhiMH K rrepeH3.JIY~CliHDr.iJ" CDeTy, 
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4) cne1tTp nepeii3JIYtrOHHJI ,noJDi<eH c:onrr<maTI> c oOJiaCTI110 'tJYD-

CTBl~TCJII>HOCTH cpoTOJ<aTo,non <J>. ~~.y. 

,llJIJI KOHB8pT1IpOB8Rl1.fi YJibTpCl~IIOJICTOBOrC 1 CBCTa B Blf,IU1Mh!M rrpHMCHR-

8TC.fi 1-.'IHOrO rrpeoOpa30BaT8JlOM CII8KTpa/'i'/, HO IIOKa He .FICHO, I{aJ\OH 

113 HHX Ha.H.:rry-qi1lMM 00pa30M Y.UOBJICTBOp.RE T rrepetrVICJIGHHbiTt1 YCJIOBif.ffi.~. 

B03MOJKHO, HM 0Ita.Ji\8TC.FI p - T8JXlmiUIJI, € C.Jll1 OH He 3ai'p.FI3H.FI8T jiUI.U

RHfi aprOH/B/. 3Ta npoOJieMa 'l'.f>COyeT .UCITOJIHVl:TCJibHOrO 81<CII8pHM8H-

TaJihHOrO ~CC.7I8,UOBClHHJI. 

TIOJJYtiV.T L T pnrrc pm..ri1 C11rii8Jl, l1CIIOJI:b3YJI CU11IIT11JIJIJI.LJ,l~Yl upr.o-

Ha MOJiUIO, HO.ITp:!l\iGP' CJIC.TIYJO:Jt:rM oopa30M. B TpvrrrepHHH npOiv10JKYTOI{ 

(puc. 29) IIO!.l81UDJOTC.FI B8pTHI\8JlhHI18 ITOJIOCU H3 BhlCOI{Ollp03patrHOrO 110-
Jop 

Jrnponrumoro cTeJtna pa3i.iepm.1"JxiO(I5)xi(2) cr.13 H .UJIHHoH rrorJIOUle-

Hl1.R CBGTa ,.., 5 M, ITOBepXHOCTlii I\OTOpbiX IIOKpi:.IThi II8P8!I3JiytraTe.no~.i 

CIT8KTpa. Hm:vnre TOpll;bi ITOJIOC aJliOM'AH.vt3l1pOBaHhl. C BepXfiHX TOpQOB 

CB8T ITpU ITOMOUU1 B!-lThiX CB8TOBO.UOB BI:.IBO,J;11TCJI "~I8p83 11
T8ilJlli8

11 
CT8¥-

! 

JIJmHue oRHa Ha "6I:WTpiD1" i]}. a.y. c ,n:VIaMeTpoM cpoToRaTo,na IO-I5 CM. 

ilOJIOBmta II8p8l13JIY'ti8HHOrO CBeTa, 3axBa1:i8HHOrO B "peEHM" IIOJIHOrO 

BeyTpeHHero 0Tpaiie8IDI.R ( ITOKa3aTeJI:O rrpe~IOWiJl8H11R Y.lli,IU\OrO aproHa 

- I, 22, cTeKJia U.Jll1 rrpeo6pa3oBaTe.r.I..FI cner~Tpa - I, 5-I, 6), pacnpo

cTpaHJieTCR BBepX R <il. 3 .y. , ,n:pyra.R ITOJIOBHHa .UOXO.nVIT .UO cp. 8 .y. 

llOCJie OTpa~eH11JI OT HHJilliero Topua. Tarurrv~ oopa!Oil~, Ha BHXO.Ue W· 8 .y. 

llOJIBRTCJI ,nBa CMrHaJia, C,UBirnyTil8 ,npyr OTHOCI1T JI:OHO ,npyra Ha :Bpe!vi.fi ---- -

t = 2y. V. sino(, , r,ne y - paCCTORJ-me 'l'paeKTO :IH l.1aCT:1IU1 OT H;:;~

Hero TOpQa ITOJIOCN, v = c/n - CROpOCT:O pacrrpOCTpaHeH~i.R CBCTa B 

CTCJUIO, d_ - Cp8.IJ:HHi1 yroJI il3.nCHHR CDC'J'a Ha ITOBCpXHOCTl> CTCI\.11:1. 

l1CITOJIL3YJI 06UtiHbiG CX8MU THTIR "mean-timer" MOEHO ITOJ1Y'I:iT:O Bpai.i8H

Hy10 M8Tl<J", ITOJIO;KcHae l<OTOpOH He 6y.n;eT 3aB:ICGT:O OT r.i8CTU rrpoxo;::

,D;GinUI 'tWCTir~:J tropc3 rp;rrrcpHH;t npoi.1e/:\yToi<. 



4) Cll8I\Tp nepeH3JIY'iOHHJI ,IJ;OJDK8H COBIIa,Il;aT1 C OOJiaCTI1lO 'lfYD-

CTBHTGJl1HOC'I'H cpoTOJ<aTo,non <I>. s .y. 

,llJIH KOHBepTl!pOB8HlUI YJI1Tpac_i}IIOJIGTOBOrO CBeTa B BlUU1MblM IIpHMGH.A:

eTC.fi r.moro npeoc5pa3onaTeJwii crreKTpa/
7 I, Ho rroKa He .FICHO, I{cU<o;1 

113 HHX HIDrJIY'llill'!M oc5pa30l'v1 y.uoBJieTBOpJieT rrepclivrcJieHHLIT.r ycJIOBir.ffi.~. 

Bo3MOJKHO, HM on:aJICeTc.FI p - TeJX~HHHJI, ecJll1 on He 3arp.FI3HJieT ~m.n

lmil aproH/B/. 3Ta rrpoc5JieMa ~rpeoyeT .norroJIHHTeJI:oHoro :31\CIIepvrMeH-

TaJI1HOrO ilCC,'18,UOB81Ivill. 

fiOJJYliV.T1 Tpl1rropHLli1 CHriiaJI, 11CIIO.Jlh3YJI CU11IITI1JIJI.fll.l,l~t1 apr.o-
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Ha MOJiJIO, HDITp:rr.wp, CJIG,J~{lO:J\!IT•1 oc5pa30M. B TpHrrepHU~i npm~10JKYTOI\ 

(pHC. 29) II0!.181UDJOTCR BepTHI\8JII)Hl18 TIOJIO·)bl H3 BblCOI<OI1p03patrHOrO 110-
.)o_p 

.7rnpoBa.HHOrO CT8Iw1a pa3i.iepOM'\/XI0(I5)xi(2) cr.13 H ,D;JIMHOi·1 ITOrJIOU(8-

HH.FI CBeTa - 5 M, ITOBepXHOCTYI I\OTOpHX IIOKp!:.ITbl nep8!I3Jiy'IaTGJ18~.i 

cneKTpa. Hn:hlme TOPI.U:J rroJioc a.mor.mHH3H)OBaHbl. C nepXHHX TopuoB 

CB8T llpll ITOMOUU1 B!·lThiX CB8TOBO,UOB BI:.IBO)~HTCJI trepe3 
11

T8I1J11l8" CTeK-. I 
JIRHHlle OKHa Ha "6ucTpi:lli" (p. a.y. c ,n;Hru1eTpoM cpoToKaTo.na I0-15 eM. 

IToJionmra rrepel13JIYtreHHoro cneTa, 3axBa1reHHoro B "peRMM" rroJIHoro 

BHYTpeHHero OTpaJi\8IffiJI ( ITOKa3aTeJib rrpeJIOWJJ18W1JI Y.lli,D;I\OrO aprOHa 

- I, 22, cTeKJia n.llli npeo6pa3onaTe.rUI crrei~Tpa - I, 5-I, 6), pacnpo

cTpaHReTCR BBepX K cp. 3 .y. , ,npyrM ITOJIOBHHa ,UOXO.IJ:MT .UO cp. :3 .y. 

· noCJie oTpa1<em1.F.I OT HlDmero Topua. Ta.Knv~ oc5pa!Oi.1, Ha Bblxo.ue w. :3 .y. 

IIOJIBJITC.F.I ,UBa CHI'HaJia, C;D:BUizyTl:le ;n:pyr c~THOCYIT JibHO ,npyra Ha :Bpervm ~--

t = 2y • V. sin d. , r.ue y - paCCTOJIID18 'I paeKTO, :IH tiaCTZI..Ul OT H;r;K

Hero Tbpua llOJIOCH, v = c/n - CROpOCTb pacrrpOCTpnHeH~rH CBCTa B 

CTCitJIO, d - cpe,n:mri1 yroJI IT3,UeiHIH CBC'I a Ha ITOBCpXHOCTI> CTCI<.Tl8.. 

J1ciTOJII>3YJI 06I..I"t!HblC CX8MU THITR "menn-tirrer" MOEHO il0J1yt.r:-!Tb Bpcr.iCH

HylO MGTI\Y, ITOJIO;KCH!fe 1\0TOpOH He 6y,UeT 3a13:ICCTb OT r.ieCTa rrpoxo;;:

.D;CJniJl tiUCTl!~'U 11Cp83 Tp~rrrepHU~i rrpoMe/:\yTOI<. .. 



JI.M M!HH1M8.11I.>HO VIOHH3MPY10lU8H 'Y:ac·r.m . .{H, rrpoXO.IJ;fiU{CM 3 CM apro-

Ha, MOJKHo coo paT:& Ha WOTOI<aTo,n; cp. s ."y. B cpc,nHeM 'V 500 <IJoTo-

HOB, ec;ru npe.nrroJIOJKHT:&, 'tiTO Ka.li\UI:lH C1~HHTHJl.7l.fflU10HHhlli @oTOH rrpe

oopa3yeTcJI B WOTOH B OOJiaCTH CII8KTp3.il:bHOi1 "tiYBCTBHTCJI:bHOCTM 

<;P. a .y. H ,II.JlHIIa rrorJioli~CHl1JI cneTa n cTeiwe pn.mra 5 M. Mhl rroJia

raeM, 'tiTO B STMX YCJIOBIHIX MOiKHO pea.m:30D.J.T:b TOtiHOCT:b BpCMCIIHOM 

npRBH3KI1 < 5 HC. CJie.nyeT IIO,Utre PKHYTI·, 'tiTO 8TOT M8TO.D; IIOJiytre

HUfi OllcTporo T parre pa Tpc6ycT .uorroJIH~TCJI:&Horo aiwrrepMMCHT<JJi:&

Horo HzytremrJI. 11 6y,n;eT IlpHMCHCH, 8CJU1 ,n;aCT 3Hat:Il1T8JI1H.O .JIYtruH1C 

pe3yJI1T8.Thl ITO Cpa.BH8HH10 C OIUTCa.HHhUI'i Bhllll8 M8TO.D;OM, OCHOBaHHhlM 

Ha HCIIOJI130BCllil1ll HOHU33lmOHHOrO CHrHaJia. 

)J.JIR IIOJI:y"q8H11H OI:lCTporo Tpl1rrepa B03MOa:HO Ta.K.E\8 BM8CTO CT8K...; 

JlJIHHllX ITOJIOC HCIIOJIL30BaTL ITOJIOCI:l 113 o,jhftiHoro IIJiaCT11'ti8CKOrO Cl.V{H

Tl1JlJI.ffTOpa TOJIUU{HOM 2-3 CM. 0CHOBHOH He,UOCTaTOK STOrO CITOCOOa -

BUCOiU.W CTOUMOCTL CIJ;I1HT11JIMTO).Pa C XOporne}i: ITp03pa'tiHOCT1IO. TeM .He 

MeHee, OH ,I(OJL1\8H 0UT1 BHHMaTeJI1HO paCCMOTpeH. 

AMnJII1TY.UHUH 8HaJlli3 11hffiYJI1COB aprOHOBOrO .D;8T8KTOpa IIpOH3BO

.D:HTCR no cxeMe, rroKa3aHHO.i1 Ha pac. 30. 11cnrn a.Hl1R, rrpoBe.n;eHHhle c 

Ma.K8TOM aprOHOBOrO CII8KTpOM8Tpa, ITOKa3E.JIH, 'tiTO CXeMa 00CCI18tniBa-

. 8T . ~OCTaTo'llio Hll3Ialli y:poBei-ffi illY1'Ia 5 i'llsB/Kai-lM. 

5. MrooHHUM CIT8KTpOM8Tp 

MloOHHUM CIT8KTpOM8Tp paCITOJiaraeTCR 3a Jit1f.nKOaprOHOBill.1 l\a.JIO

pi1MCTpOM H 1WI10JIL3Y8TCH .D;.Jl11 ~CHTHCfmi\G.UHH M:VOHOB, 00 pa30BllilHilX 

B HeHTpHHHb!X D3ffiiMO,I(OMCTBHHX, Ii3MOpCH11fi HX 11Mf1Y JlbCU 11 3HaKa 

I 
\ 

\ 
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3apR,na. CneitTpOi.1CTp COCTOHT H3 16 Ha.Mai'lilfCIOHIIH.X ,IUICl\OB .lO'IaJ!.CTpOM 

5 M U TOJID{IIHOii 25 CM, npOCJIOCIIHllX TpeiWDm.m ,UCT81CTOpar.m. ,li,I1CIWf II3-

roTa.B.JilrDaJOTCJI Ir3 Mai'HliTor.urrJ:oH HH3KOyrJICp0,101CTOii CTD.JIU. Kru:~nui1: 

.D:HCK ID!JeeT liH.JU!DH.IJYa.JILHYJO oCiMoT:ey 1 o6ccne'IlmaJolflYlO :rrarrp.FL':~emrocT:o 

Ma.rHWi'Horo TIOJUI D rrpe,n;CJiax 1 , 5+ I, 9 T JI. 

)(JI;I orrpe,neJiclmJI TpaeiCTCipirn · )A - Me3oHa r,w:·:Q(.)' ;n;nciWMH pacnoJHl

raeTcJI O,n;Ha 1\00p,IUmaTHM: IIJWCICOCT:O Tpy60I\, pa6oTaiOU{liX B Cai.10racJI

ll{eM CTpliMepHor.~ pe.iKliMC C a.HO,I,HHM li KaTO,IUIUM C1il1TUDa.HJICM. ilJIOCIWCTU 

Tpy6oK B 3a3opax r.mrmrTa rroc-qepe,n;Ho oprreHTHJ!OBa.Hll n,n;o.n:o x n y 
, 

KOOp,IU1HaT. MOCI\OCTH U3rOTOEJI~HI:l H3 8RCTPY.lO!J!OBa.HHOrO IIOJilffiUIIU.JD'JIO-

pH,I(a c nnyTpeHIDn.m: pa3l'v1epru.m .fl'1Ieihar 9x9 r::M2 11 IIIai'OM Me;:QJ;y a.Ho,rr.uu

MH rrpono.Jioitar.ru 10 1rr.1 (cur. pnc. 31) • BHYTPCHH.ff.R: rronepXHOCT:O .mre eit rro

KpuTa rrpono~H::.r cJioeM Ha ocr-rone yrJiepo,Il;a c rronepXI-rocTHID/1 corrpoTZD

,JiemreM IV ro5 or.1/ cr.~. I\anmaJI ITJIOCKOCT:& .naeT .n;Be Koop.wrnaTU: rpy6yJO, 

cooTneTCTBYJaJ.CY10 HoMepy cpa6o ranmeii .ff1Iefuar, n 6oJiee T01IIJYIO, orrpe,TI;e-

!JISieMJ'IO 1!3 aMrrJillTy,rr;Horo pacnp~,n;eJieHYJJl 3apJI,IJ;a Ha rroJiocKaX Ita.To,D.Horo 

C'tlliTHBaHIDI. Ha pHc.32 rrp:ane,n;~Ho pacrrpe,n;e.neirue 3apMa rrprr ru1r:pm-re 

KaTO,U;I-IllX ITOJIOC 20 MM, .· IIOJiytieJ1HOe Ha IIpOTOTIDie ,Il;JIHHO}i OIWJIO (,reTpa 

· H UMCIOIItero 16 meeit. ,r.l'O'tiHOCT:; KaTO.n;HOrO C't!l1Tl1BaHHR onpe,n;e.raeTC.FI 

P8.3P.f:r.WIOCT:biD MCITOJib3yer.fbiX rura.noro-I~r(Ilpom-lX rrpeo6pa3onaTeJie}i 1r n 

HamcM c;ryqae cocTannJra ,.., I MrA. Kru~a.JI nJIOCIWCT:o rro Ita.TO.JU10l\-r.( c•m

TUBanmo pa36HBaCTCR Ha 8 rpYJIII ITO 32 lta.Ha.Jra ( Ct.1. pHC. 33) • 1\a.Ha.ml 

wmoH rpyrrrm oO'be,rr.mreHH Ha :32 lllliHhi aHa.Jioronoro c'tillTUBa.n;,m. Trutm.1 

00pa30M, l(.JI.fi BCero }.J. - CITClCTpOMCTpa Tpe6yeTC.fi 8192 KaJia.Jia a.HO~

Horo C'l!HTUBaHli.fi II 512 Ita.Ha.JIOB C aMIIJiliTY,lTJiillfJ aHaJU!30M. 

UeJiccoo6pa.3HO ocHaCTMT:o· MIOOHHllii crreKTpo;~ieTp HecKo.lr:oE.m.m nJioc

ItOCTflMU H3 CLU:tiTHJf.Jifii:(IIOHHUX C:lieTtlliitOD, KOTOpUe 6y;ryT HCIW~Tfb30DQHl1 

clJopr.mpoBamm OUCTporo MIOOHHOrO Tpltrrcpa.. ~nra CtiCT'GDCOB - 5 r.r, 

m - 0, 5 r.r. I\ru:\]~uti c"tieTtU:K "rrpoQ~.:aTplmaoTcn" p Topnon ,nny;.:>1 

.. o.y. TliiiCI. <J:>:JY-30. Cnrii3.7lll CO C'lCT'lHl\OD TIOC':'J'11aiJT. IW. CXO:.TlJ •r;~1I:l 

mco.nt iner ". Q;:m,)1aCi'.:aJI rrorpclliiiOCTL l!3r.~cporr:rn npe;.r~IGI npo.JTC'i'[l 

3 .CTICI,TPO!.WTP - I HC. 
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6. 3antHTU OT WOIIa I\OCM¥4'1:001\UX JIYtiOii 

Ilpn pa60TO 0 paOTIDiy'l'hiM BO BpOMCHU IIy'-IIWM Heirrp;mo D03HH

KaeT rrpoOJIO:.!a 3al1UITU HefiTpiUIHOro .D;OT8I\TOpa OT I\001\ITftieCI<l!X -qao- · 

T~. 3a npeMII "pacTmum" ny\!Ka I, 6 c qepe3 .n;eTeKTop npoimcT 

. ,...8 ,3 • !04 
KOCr,mtieOiillX tiaCTirn:. EoJII>III1rHOTBO U3 HUX MOEeT BU3BaTI> 

noJIBJieHue TplirrepHoro cJrrEa.na. Ecmr rrpniDITI>, tiTo .n;onycTm.1oe 'tfl~-

oJio TpurrepOB OOC'Pa.BJIReT ,..., IQQ 38. IJ;lKJI, TO yne Ha ypOBHe Tp:1rre-

pa Kocr.!.INeoKI:l:fi ~oH aeooxo.n;m.~o rro.n;a.BirT:o Ha """' 3 IIOPHJ-(Ka • .UJIJI aTo

ro MOF~O HCilOJI:030BaT:O aKT~BijyiD (aqTrrOOBIT~aTeJI:OHUe CtiOTl!lliDI) n 

naommHyFJ (norJioTme.IDI) 3ariUITH BOKpyr .n;eTeKTopa, a Truo:m HeiwTo

pue KpiiTepiDI oT6opa aeliTpliHIIIDC :asamr.o.n;e~cTBTili (Harrpm:.ep, ~cr rra

np~eHHOCT:o B ropM30HTaJI:O~OM Harrp~eHHH ll aHepreTHqOCK~M ITO

per). MT~HM 3aiJUITa H KpJTepim OT60pa ,I(O.TJ.\HLI 6UT:O BLI6pruru _Ta-

100.1 o6pa30M, tiTOCll:l Cyii{eOT:BeHHO He yMeH:OU!aTI> acJx]?ei<:THnHOOT:& porn

CTpauiDI IIOJIC3H1IX COOLITiifi. 

Kal< XOpOlllO ll3BeOTHO, jJOTOK KOCMlf'C3:eOiillX .nyqe:t1 llMeeT BepT~r

KaJI:&HyiO HarrpaBJieHHOOT:O H OOOTO:tiT li3 i.tOOTKOll II M.SirKOll KOMl!OHeHT. 

JJreOTKB.SI KOr.IDOHeHTa OOOTOUT B OOHOBHOM M3 MIOOHOD. l1HTeHOliffiHOCT:O 

ee BepTIIRaJLbHO:fi COOTQB.7lffi:)!I{efi Ha ypOBHO MOPff pmma 0, 82 • I0-2 

-2 -I -I I 7 10-2 -2 -I r:-. CM • C • cp , IIOJIHEUI liUITeiiCHBHOCT:b - , • • CM • C • v.Hep-

reTlPI8C.Klie OIIei<:TpU B8PTIIK8,;I:OHOrO IIOTOKa MIOOHOB Ha ypOB 

fiOI<a38Hl:l Ha pHo.34. C yBeJDrcremreM 38Hl1THOrO yrJia 0 cpe 3HOp-

rrur ll'!IDOHOB nospacTaeT/
9/. ~rrJioBoe paonpc.n;eJieHne necTrwi. I\O~.:rro

nenTu rrponopnxmzrD.JI:ono con
2 Et. Paonpe.n;e;rcnu;r M!OOHOD c 8Hepr;r.n:.r:r 

40+I60 raB no 3eErnTHOMY yr;ry npe.n;cTaBJieHU Ha pno.35. YrJioBrur sa

BRonMocT:o ITOTOKa I\OCMWieCI\HX 't!aOTlnJ; C IIMIIYJI:bCaMll 60JI:oille I raB/ C 

B 06JiaciTII 9 > 60° IIOI\a3aHH Ha piiO. 36. 

i 
\ 
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j,lfiPl~D.H 1\0i.illOIWH'l'a COC l'OII'l' H 3 3Jl8l, TpOliOB, (j_iO'l'O!IOD !I Il.i ~~ ,:o-

::nw pr1I'liHUX J.IiOOIIOB H a,u;poHoa. Oan norJw:rlt::CTCJI n CJIOO cn.~.rm~a ~·o.~r

uumoH "' IO CI.i. iiommii H01' )I\ iJ.fiPlWH 1\0~.moaCII'.i'H - 0, 7. ru-2 • c;.f .. ;~. ~-i, 
B0P1'1IlWJlbHhi~·I ITO'l'Ol\ 0 3I Io-2 -2 -I -I -. , • • C!.l • C • C p • An;porru (IIpO'l'OliU, 

HG.}iTpmiU, fiHOHU) COCT8B..ilmO'r OI\OJIO I/; D ITO'l'Ol\0 ICOCL~~rl.iCCKHX .nyqci~ 

Jia ypOBHe MOpR, rrp~-I'liGM rrpo•roiiOB a HCi-lT lJOHOB llplil.JC pliO O).riiiCU(OBOO 

ItOJlUtieCTDO, a lll10II.J1 COCTaB.'lFIIO'l' l/3.;-I/2 ,TJ;OJilO O'l' l1J.)O'J.'OHOD. 

,llOTD.ll1HLiii Oll[l.JL-13 3Hep.~OT!I'liCCl\HX H yrJ.iOBhlX pucnpo,n;c:.reHiiil 

p83Jlli'lili1lX I·:o;.illO!IGH'l' ICOC:.mqecl\O.PO !I3JrytiOIIHH l1 HGiiTp:'iHIIUX pom<:

Ullii II0l{a3UBcWT, 'I'l'O B o6Jl8CTH 8I-Ieprnii YCIWp!ITCJiJI ~h.>1.33 (E "V = 

= 5 -!- 30 fo13) np:L.iOIIOIIlie llj)OC'l'UX ICJ)HTCp.iGB OTOOpU HO 'liiiCJJY c p~:-

60'l't1.Diiil-iX 'l'l);~f'POp!IUX lJjlOClCOC'l'Cii, cy;,j;,W.f;IIO;.zy- O!WIJi'ODLI,lt(!JiCILIJO D 

;~c·rclc'l'Opo n.·lli YL'JlODUI.l XOE:J1~·.rcpnc'l'm~a:.1 n·rop:r~mux 'WC1':!1~ JIC uo-

3DOJm1' ,nOJJCC'l'H '-I:IC.liO 'l'p • .ii'rC!pOD )(0 l1IJl-ICi.iJIC:.ioii BC.i.ll;'I!lliii ci(j3 3C

l·..Ie'l'IIOH llOTC_tm IIOJIC 3HLIX: COUUTHH. Ifonplii.iCp, 1\CU\ CJlC.ll.YC'i' li3 p:.lC .37 

H 38, ,nJm no.n;a.BhOlhiH i,iiOOHiWl'O 0oHa Ha 2-:-3 noPJI.I(.t\a nopor no 

:mcprOBimc.nea:rm ,nOJI.;·;(eH 6I:lT1, ~ 2 raB ;I.JLI ti:ICJIO cp:..:.6oTao:JI!X Tp:;r-

repHhiX ITJIOCI\OC're}r ~ 6, 'iTC1 CYitteCTBCHHO JI.1ei-I:bi!lGT 30j)el\TliBiiOCTn 

perucTpaurm B38lt.m.n;eilcTnuH, HAYi.lf.IX trepe3 neil?p8.ii0IIU~1 To:~. I3os

Mm:mo, BOCC'l'3J:IOBJICH1[e rem.ICTplii'I COOUTliii Ha ypOBHe Tp:;rl,opn. :DTO

pOJ.:'O ypODHH (3a I.;-2 i.lKC) J.IOX\eT pelliHTh rrpoOJiei1iY, HO 3TO, ITOB:)",I(:I

UOl.iJ', IIpHBCJ(GT I\ cob-~e3HOf.lY ycJro::J-IeH~iiO-&Jle-R~Iilio~- , . 

· ilm.;:do;we prmmc~:srm.n r.:eTo.n; dop:&6u c Iwc:.mqccic.II,l t.:~ono:.r -

IIpiU.1GHCIUIC IIO.CCHBHOii :i·I ai\TI:BI-IO~i 3DllUIT BOI·~pyr Ho;:-r;p:ii-EIOI'O .TI;G

TCIC1'0lJ8. (puc. 20). ~18.CCHBIWH 3allUITa ( "' 25 Ci.i CT0.7Li) dy,UJ:' .::c-

COl\OSHcprn'-IniD:: rw:lTpM:&Iii-lX MPOiiOB. AlcTimHafi 3C-tl1UITO .u;o;.L:::;m ~:c

IOilO'IUT:& pcr:ICTpOJ..O!lO COOHT~rij, BU3B3HHUX llOHC'l)J;WI:IOl.; B ,ncTOi.:J.'Ol1 

\ 
\ 



38115£\~0HHLlX "'OCJ:'HD; ii3DHC, ao HC 11lJ011JITC~'l30DO'l'J, poi'HC'l'lKll(!W IICit

TlUHHLIX 133aJii.iOJ~GilCTDHil C BllJLCTOI.i 3GJl.FD:WHIIOf.l 'tf3CTlll.U1 (HCUip~I:.;o li, 

wooua) 3a rrpe,n:e.Jill ,n;c~·ol(Topa. 8To r.io;:;rro ocymecTnHTb, ecJili B a·~-

THBHOii 3a!.l~ITe rrpru,~ei:HiTb 'tWpG.Hl\OBC~U~E· CtrOTtiU~·~H Hjlli CUIIHTH .. i·Ln .. m.,noH-. 
nuc ,n;r.'l'GIC'l'OPH c xopomm.1 npc;.wrmw.l IX 3pCulCW·ror·.i, rro~3no;ur;ot;trrr.I :;c

IIOJib30BaT:o i.~eTO,I( Bpci,IGHH 11p0Jle1'a ( OI:lCTpHi·l CHI'HM C ,ILGTCI\TOp8 

HOOOXO,l(Jif/l DO DCGX CJ.tytiWIX ,II.JUI I:IC'-ICII:W: rro}l•.r p!::HO). rrcpOIIlCOBCEl:C 

ctreT"'mm Kai< ccJiel<Topu Harrpan.nemrii T PY.7~iro c,n;c.;roT:& ,n;oc'l'a'l'O'IIIO 8~~

<]?ol<'l'lmrrw.ur ;r3-38 uoJr:o:.:10ro yrJionoro p::1:3bpocu Eoc:.m'IGCIWX tmc·.~.·~i~. 

1I03TOr.ry 13 H8CT05Ill(OI.I IIpG,I(JIQ;-;~cH:IH paCCi.12Tpl'Il3Q8TCJI a.l\T1IBH8JI 3DU.{:!-

wor1a TajGJE 38llU!Ta i.io;:\eT ,n:o.T:r:, noJie3HYD rrw)o p:.w~no o aciiTp~:u,;:o:.; 

O~cmur no:t\Cl3LD3D..:-DT, 'liTO cpo.n:ueo pnccr:.·o.wr:;c, rrpoxo,I.(:rr.roo '18.C-

TH4fi1 ll3 Bep::.rHHhl: HeilTpHHl-IOrO B33.!~-.IO,I(E iiCTB:IH ,I(O 3Gt;:iTU, COC':L'83::i'l' 
! 

,., 6,5 M. 

TH: 3aiia3,I(38T Ha 21 HC OTHOCHT8J1l>HO CHrHOJIQ C ~eTe:t·~TO.[)a. 

)J11.51 KOCi.IlitiCCI\OH tiaCTIII..Ul CHrHM 38li~ITH 6y,[(eT OITOpe;:;a'l'b B cpc;:(:ic;.I 

na I3 He clrrHnJI c )~eTer-;•ropa. Tmm;.i oc5paso;.1, cpe.n;n:·!ii rmTepBXI ;.;c;::

liY C1U'Ha.Jiru.m CO CtreTtnma 3all{1ITLI OT l\O,~!.wt18CIWi-r tiDC?liUhl ;I 'lClC'j,':,:

lJ)l l'I3 HCi'iTp:rtliiOrO B3aiil.'iO,JJ;Ci1CTBH.fi COCT<lBIIT 34 HC, I,iii!Ilft.i8JI:i:>E:..:L1 :a1-

Te pBaJI--- OKO.~ Ia- -HO-.-

CJiytiaeB ,[(OC'l'Q.TOtrHO ET.IOT:O Bpe;.~cmroe p8~lpeLJe:me FWi-!?.1 rv 5 IIC. 

1\HM CD;HI-IT!!JLJLCI'l'OpOM ( THII8. :.:C-20) pD3I.iepOI.1 50 X 800 X 5 c:.;
3

• 

pCHII.flJI liODCliX!IOC'l'h Cti01''Hil\OD ilOhj)ll'fJ. npo3p;:-ttnroii liJIOifi\Oil )(.'1..::. Cu-

,...,'JT(li·I'IJI YCJ'Oi .·~ liO 1"0"0 D'IYtn Cl'l'"l'O or,,.,.L., .. o·~···~ ~...-,..., ... -·r:; C' ..... )M't_.., ... . d,..... ..... , .1. lJ.d. .1.! J.. , ' •lJ .1. .1.(;) .. l.u.·., ·u •• J ... •••.••• ,.J...... ;~..: ... : .. . 
rrpoc:.wTp:;DL1~:J.·c.n ,!(ny;.ur ,J).~--00. lip:r oliCl)r~:~~ Ol_ip::son:i.ii:ur iJ.;~)'j,'\)ii:. 

')U.U ''13 ... 'r·1 ,.,l, l1''L'•tO!'(l' ''l'l ('1 1 ·~··•·•·1 1 l'·Jl';.·•o·•'l\ •1 ,•,•, }:,·1 ·,~,·~··l'.~,···>.··\·:i· .. ·'",l' '.J.·,·l.'.'. '" V U ,: \•' • II ! • V • ' • l l I J • \ o I 1.1. • • • l l • .L • ~ ' ' ~ l "-' ' ~ "' 



CXOi.iJ' TII118. "mean-timer", lWI.1fiOHCl1pyiOilQ/hl B.i.)O;.iOIIIIO.L~ p030poc Cl!r

HG.i10B C tj. :3. y. , CBH38l-IHU~l C I.lOC'l'Q;\1 fiOITCJ,LlaJi,lJI tJaC'.~.':IHL_I B CtiO',;.•t.;:;~~. 

1:To6H 38l\l)l1'l'l) cJO:WDYlv H TOpl~OBUC 110BOl)XJIOC'l'~I HCi·~Tp:IIIi:iOrO .UC'.i'Cl\

TOpa HeOCb~O,i~,ii.J0-2 00 C'IO'l'tHiiWD. 

7. CI1cTcr11a c6opa M rrpc;~DapV!TCJI:OHO:ti o6pa6oTr<VI 

MIIWO PM<;mi1J1 

CMcTer.m c6opa n rrpe,n:BapHTeJI:oHoti o6pa6oTKl1 MHWOPMatUHf oT 

Hei1TpViHHOrO ,U8T8KTOpa H OT GT?RI.U1M M8't18HHR 6y,UeT BbiiiOJIHCIIa B 

cTrumap_Te CYr.~(,L\ 11 KAMAK c unrpom1M l1Cl10JI:030BaHUeM crrei.Uipouecco

poB ,UJIR COKP31UGin1R 06'beMa ,Il;EtHHllX, rrepe,na:sae!\illX B UeHTpaJJ:OHYIO 

'on-line' 3B:;:I, Mi11\pOrrpoueccopOB ;IJ,JIR ITOCTOJIHHOrO BCGCTOpOHHCrO 

TeXHl1't18CI\OrO KOHTpOJIR YCTaHCBKH 11 pacnpe,n;eJieHHOH 6ycpepHOH II~a

MJ1Tl1 ,ll;JIR YMGH:blliCHH.R: ITOTep:o .Ha MepTBOe BperrJI H 06Jier't18H11H per.:l!-

" " Ma kiCITOJ1130B3H¥IJI U8HTpaJI:OHOi1 on-line 3BJ!J. 

CTpyi\Typa CHCT8MH H306fWK8Ha Ha pHC .39. B KaJK,IJ;OM Kapi<a

ce, co,n;epJKa,meM ADC H TDC H8MTpHHHOrO ,n;eT8KTOpa H CTaHLUHf l\;e

'leHI1H, KpOMe perMCTpMpy10UU1X MO.n;yJie:i1: HaxO,n;JITCH T8CTOBblM MO.IJYJI:O, 

6JIOK 6ycpepHoi1 rralvUITM (eMROCTb 8~I6R I6 - pa3pR,UH1lX CJIOB, Bpe

MH ,n;ocTyrra I MKCeR) , 6_ucTpo;rr,3:i1cTBYIOIUYii1 crreurrpoueccop .ltJIR ymJI

MW-IHH HHcpOpMa[(l1I1 I1 MHRpo-3BM, 06'b8,UI1l-18HHa.fi C I<Of~TpOJIJilpOM I<ap

Kaca ( "HHTOJIJIGICTYaJI:OHl1H" I\OH'rpOJIJlGp I<aprcaca) • 

11wpopM8.Ul1JI 0 B1!6paHHOM •rparrepHOM C06!1THI1 ITO BC8} l\aiW.JIOi,1 

,l(eT81\TOpOB O,UHOBpeMeHHO Oi(:UtiJ)OBilBaeTCH I1 3aiiOMMHa8TCH per~rcTp:r-

pyiOU{HMII MO.IJYJIJThU1 ADC I1 TDC (BpervUI K0.1U1POBK11 "" 100 r.mce1<). 

J{Mee, crreurrpoueccopu BO Bcex Kapxacax o,n;HoBpe:v~eHHO Ha'tiHHaiOT 

onpamJBaT:O ITO KaHaJIY I<apKaca ITOCJI8,1J;OBaTe.J1:bHO BC8 ADC I1 TDC, OT-
, . 

6apM TOJI:0!\0 KO.IUl 6oJiblliUe Hei:oToporo rroporoBoro 3Ha'tieH!r.FI. JTH 

\ 
\ 



noporonue 3IIatrcHMR ( cnoe ;rr,JIJI KWKJ.J;oro WlHana) xpa.HJITCR n OHcT-

poH nW.illT11 (DpCJ\iJI ,nocTyna "" IQQ HC) cnou;rrponeccopa. Jl)IJI 

OTOOpnHimX I\O){OB CITeiJ;npOI~GCCOpH npOH3DO.U.flT 1\JCO'HIO-JIIUIOi·iHyiO 

HJH1 1\JCOtiHO-rrapaOOJIHtiGCicyJO HHTepnOJI.fill)iiO no 8-;..16 y'Y:aCTJWJ\7 (na

P8J\'18T pu ;rr,JIR l1HTepno.1l.Fil1;!1H, cnm1 )I,JIR I<aK,TJ;oro Ka.HaJia, xpaHJITCH 11 

naMRTII crreurrpou;eccopa c nper,ieHcM .n:ocT;rrra ~ I MI<eo:;<) , .uoc5M-

JIRJOT KO)J. ~poca 11 3aiTHCHB8JOT 3TO nee 3 oyc.I;epEyiD rrmMiT:& no Jta-

wmy Eap?.aca. H3 rrepeqncJieHHoro cJie.IT;yE~T,. 'ITO crreLUipou;eccop 

)J.O.TJ.J~8H YJ'>~8Tb He TOJLbi\0 IIpOH3BO)J.HT:b apiiclJiv18TK'ti8CKH8 ;rr,ei1cTm1H CO 

31 

Bper.mHeM YMHOEeHMR I2~I6 - pa3pR,UHEJ:X 'r.t1CeA ,.., I MI<eei< 11 m:reT:& 

IIW.'JIT:b )J.JIH 1\0HCTaHT e:ruWCT:bJO "' 16.;-2~ K CJIOB, HO H BlliiOJIHRTb 

@ymru;:m I\OHTpOJIJiepo., T.e. paOOTO.T:b DCLOMOraTCJI1IIbiM I\OH'rpO.liJiepOM 

JcnpJwcn. 

HH'fGJlJ10l\TYOJJhiiLlii ICOIITpOJIJlep IWpKaca (111\i\) rrpe.n;CTCLMJIOT ;;3 

CGcJR ICOHTpOJIJICp, CHac5;~\8HHb1M BCI10l\70raT8JI:OHOfi Mar}ICTpa.11110 CO BCTpOGH-
j 

HOll I6 - pa3pR.nHO.ti i·.DIKpo-3BM Ha Oase Mr1I\ponpou;eccopa Tl1ITa 8086, 

co;rr,e~~amyro IT3Y eMKOCTI>IO 81\, 03Y eMKOCTI>IO I61-:, rrapanJieJI:&Hui1: 11HTep

wei1c l1 )J.Ba IIOCJIG,UOBaTeJI1HUX l1H?epcpei1ca. ITOJIHOCT:biO 38,Il;aGJI 11KK OYJJ:YT 

YTO't.J:HCHU II03.7\8, IIOI\a RCHO, 'tiTO 11KK qep13 3 T8CTOBbiH MO,nYJI1 :6y.n;oT He-

npephiBHO KaJI:10pOBa~:r, rrpe,eyCl!J1MT8Jln, YClf.ill1T8.T.U{, ADC J1 TDC He~1-

TpY1HHOro .IJ;8TGI\TOpa IIOCpe,nCTBOM Heiip8pbl}3HOrO H3M8p8HHR Xnpai\TO p1IC....;, 

TIIK IIIlA\!( oro 1tau ana I B OT .1\ eJibl! ocT 11 • ITa paM~ T pu xap:JJ<Te pH c Till< 3m eM 

6yJJYT rrpeoOpC130BbfB~T:bCR B noporoml!e 3Hct't1em1R J1 KOHCT8.HTI1 HHTep-

ITOJlffiJ,Hl1 J1 38.IIMCbiBaT1CR D IIa!v1RT1 CIT8I.JJTPCIU8CCOpa ITO I\8Ha.JJY IWpiCO..-

ca. 

O,UI,IH 113 ITOCJ18,UOBaT8Jl1Hh."X HHTep-~e~c OB r~r::E<po-3E\i r·U{l{ 11CIJO.llb-

3Y8TC5I )J.JlR CDH3M M:mpo-8K,1 C I.J;eHT.PaJIIJHC!,r 33::I J~JIH rrepDOHLl'-i.:'t.'lh-

Ho:il sarpy3Im nporpa;.~-11 IWJmc>pomm H rrp. u .n;M rrepe.n;acnf c:rrEw10D 

\ 
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0 OOJLblllllX OTR.JIOHGHllJIX napaMeTpOB OT cpe,n:HMX, CBM.II:8'l'8JI:bCTBY10-

mt1X 0 HGMCITpaBHOCTRX. BTopoti IIOCJIO.IJ:O BaT8J11Hbrll llHTegpeilc HC-

nOJI:b3J8TCR .IJ:AA 3ITM30)Uft£8CKOrO IIO.IJ:K.JlJ{HGHll.fi TepMHHMa C U8JI:b10 

008CITC'18HHR B.BTOHOMHOM paOOTbr KapKaca. 

bJ<PCpHM ITUNIJIT:b 1\apiW.COB II03DOJLFWT IIai\a.ITJIHDQT:b mrci>opMa

UvUO 000 DCCX COOIJTURX sa O.D:vfH MMTiyJIT>G YCI<OpVITGJJJI. TmmM 00pu-

30M, no npervJR copoca rry'-ma He npoMcxo,n:MT HMI<arcoil rropc.n:atrM 

MHWOPMaiU1M Mer...;rry I<apxaca\ill. B naysax ycKOpMTe.JUI :vrwJJop;.nH~IDI 

H3 6ycpepHOH ITaMR:TH Kapi<aCOB nepe,n:aeTC:R. B U8HTpM1HyiO 3B:'i1 ( MJII{ 

B ne~TpaJI1HyiO oy\fJepHyiO rraMRT:o) ;rr)IH. nc,cJie,n:yiolltei1: 3MI1CM Ha Mar

HHTHJIO JieHTY. ITepe,n;a-qa H,n:eT ITO KaHaJIY B8TBI1 tiepes MHT8JIJI81\

TYaJI:bHbl~f ,n;patrnep BeTBH, KOTopi:lli rroo-qepe,n;Ho orrpannmaeT Kapr:a-

cu H rrepewopMaTnpyeT .IJ:aHHble TaK, 'tiTOObr 11H~OpMa.I.U1R 0 KWK,!J;O¥ 

cOOblTvn1 01:ma CBJI3HO}i. HMI1'tiMe Mm<po-8 BM n I<a.il\UOM r<:api<ace npm<- · 

Tl1't!8C1\U UCKJIIO~aeT rrepe;na"4Y I\81\0H-JIMOO ;npyroil l'rHWOPM~UM ITO 1\a

HaJiy BGTBH H ytiaCT1le U8HTpa.JI:OHOH 3BM :s KaJm6pOBI<e ycTa.HOBI<l1. 

B CBR3H C 3THM Ha,nO l1CIIOJ1:030BaT:O H8CT<lli,n;apTHblH Ka.HaJI BeTBH C 

B03MOiKHOCT:b10 Herrocpe;ncTBeH~OM a,npeCMUH 50.;.60 I<cpKZlCOB. 

0IIHCaHHaJI CHCTeMa II03BOJI11T perHCT}mponaT:O 50-:-IOO COO!lT~I}i/ C. 

8. KrumOpOBKa ,n;eTeKTOpOB KOMIIJieKCc. Me'tieHblX He}iTp11HO 

JipOBe,n;eHMe TO"tffiUX BpeMeHHI1X 11 a'V1IIJJMTY,I(HhlX I13Mepemr}1 Tpe6y

eT ITOCTO.fiHHOll I\aJIUOpOBI<H I1 KOHTpO.JUI CTa6;IJI:OHOCTH arrnapaTyphl. 

Ka.n116pom<a BpeMeHHhlX I<a.HaJIOB c:acTeMU Me'tiemm 11 ~H,n;Iwaprouono

ro I<aJIOpMMeTpa 6y,n;eT npOI13BO,I(MT:bCR ITp4 IIOIAOUiZ MIOOHOB OT pacrra

,n;a II- 11 K - MesoHoB • .IIJIR aT oro rrpe,n;rroJI:traeTc.rr B r.poomroH saq:r

Te OCTa.BUT:b Y3I<He 1\a.HMbl, nporryCK81:mcre ~ ro2 
MJOOHOB/ c. B pc

JKHMe HaOOpa CTaTHCTUIGI aHTUCOBITa,r(aTCJI.bHI.m CLU~HTHJI.:U.R:U:Wmme 

ctie~"Ymm, pacrroJIOii\GHHble Me;iUJY r.:rJomroH :3Q[!::Toii u i\anop;r:.:eT po~.i, 



,......_ r, 
vJ 

6yJJYT sarrpeuta'l'L !J?opMMpOBa.IIMe NOOOHHOrO Tparrepa. Ha BpCMfl I\ClJillO

pOBini aHTMCOBrra,n;aTeJILHhle ctreTtrmm 6y;rzyT BUKJ'JOtraTJ_,cJI. I{Mn6pon

Ka 6y.n;eT ITp0113BOJ.J;l1TLC.fi aBTOM<lT11tiCCICl1 tropes OIIpG).(CJICHHOG 'IUCJlO 

llHKJIOB HJIH ,Il;aJ.\e traCTL ( .v 30 MC) I<aMOrO 1.4MKJia. l(.J.I.R KaJil16poBim 

BpeMeHHIDC I\aHaJIOB c5y.n;eT Ta.IOKe HcrroJI &so BaH a MHrpopMa.tm.fi, rro.ny'4:cH

Hrur rrpH "off-line" aHanuse .n;aHHbiX. UeHy OTC'4:eTa TDC UIOiKHO orr

pe.n;eJIMTL JIM60 sn,n:epru1BM TpHrrepHllM C11rHOJI I<ac5CJI8M 113BCCTHOH 

MHHU, JIM6o cMema.rr BCIO cTaHL411IO Me'4:GHH.ff Ha WHKC11pOBa.HHoe paccTO.fi

HMe. 

J(n;mupomcn. BpCMCIIIIhlX IWlWJIOB 3JlCI<.TpOIB1KJ1 C'4:0T'lfl1ICOB :J.I\'l'liD

HOH 3[l]IU-1TU Oy)l;OT IIp0113BOJ.J;l1TLCfi H<l KC,Cl\U1'4:GCI<UX MlOOHUX B rrpo:,iC/:\y-T

I<ax MCJKAY cc5pocaMI1 rrpoToimoro rrytri<a Ha MMWeHL. 

,IJ,JIJI OTHOCI1TCJILHOll I<aJIMupOBlGr H KOHT pOJI.fi CTaOMJILHOCTYf 8l.'1IJJ1rt

TY.Il:H1:1X KaHa.JIOB TAS CTaHIUHI Me'liei-HJ.fi npe.nrroJiaraeTc.fi l~crrOJI130BaT1 _ 

CliTHaJ.U:l OT MlOOHOB M IIOJIYIIpOBO.D:HHKOBl:JX HCTO'IH~il\OB CBeTa. J(.J.I.R a6-

COJIIOTHOH KaJIMupOBKM MOJKCT uhiTL MCIIOJih30BB.Ha HeOOJILWM IIpHMOCL 

8JICKTpOHOB B a,n;pOHHOM IIy't!Re. Mht pacc;l1aTpMBaeM Ta.KJi\e B03MOJi\.HOCT:O 

npoBe.n;eHM.fi ac5COJIIOTHOH I<aJI116pOBKH IIyT,~M perHcTpaiU1H M BOCCTaHOB

JICHll.fi KHHeMaTHKH pacna.n;a K± __,_. rr±rr0 
• 

0THOCUTCJILHM I<aJIMOpOBKa M KOHT)OJIL CTac5JIJILHOCTH m.illJEi':'Y.U

HIDC KaHaJIOB JKM,IJ;KoaproHoBoro l\a;ropMMe~~ pa c5YJJYT npoBO.IU1TLC.ff Kai< 

---Ha IIy'lii<e MIOOHOB. napaJIJieJILHO C Ka.JIMOpOBKOH BpeMeHHhiX K8HaJIOB~ TaR 

H CTaH,UapTHUM 00pa30M llpM IIOMO{lU1 KaJIHupOBO'lllihlX KOHJ.J;CHCaTOpOB. 

Ac5coJIIOTHM Ic8Jrn6pomca MO)KeT uhlTL BhliiC,JIHeHa Ha rry't!Icm:: a.n;poHOB M 

8JICI<Tp0HOB. Jl.J.I.R 3TOrO B MIOOHHOH 3ail{H'I e IIpC,Il;IlOJiaraeTC.fi l1MCTL 

crreuuMLHhlfi I<a.HaJI. B aproHoBoM .n;eTeKTOpe Ha nyTH rryt1Ka rrpe,ny

cMaTpanaroTc.fi TOHI<~rc om-ra. 



' 

1IacTI> ill 

IIPOfPAl/ITitA 3KCITEP11i~KiTOB 
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I. Bne.uen:1e 

Meticmw Hei1Tprmo IT03BOJIJIGT orrpe,a;eJIHTh nee ero Ha'tfaJihHHC xa

pru<TcpliCTMI<M Ha ypoBHe MHJ!J1BM"J1yanhHO::Q ·co6h!TMH. OcHOBHh!e rrpe!1iV1J'

mecTBa 1.~8U.8HIUI ITO Cpa.BHCHMIO C ,UpJI'11MJ1 ITy'tii\C1'!TJ1 HetiTpHHO CBO,UHTCfi 

K cJie.nyromnM: 

- 'tiYrCTIDi rry'tiOI< He tiT pi1HO orrpe,neJwH::-roro TMrra ( Ve , v?- , 'V e 

V f'- ) : I1pi1M8C:b 
11

ITOCTOpOHHI1X" EeilTpMHO Ha 2-;.3 ITOpH,J]J~a h18HL

lll8, tieM B o6LP.fHHX ny"tii\Cl.X c Y3EI1~f 11 ru~rpormM cneKTpm.m; 

- JIY'IIIIM ( n 3.;..1 pa3a) TOtJ.HOC'l'h r. onpe.n;e;rom111 ::mcprMM nau.Mh

Horo HCMTpHHO (,UJUI V e cymecTBYIOT TOJihi<O nytJ.KM C wnporc-r:.1 

CITCl<TpOM); 

- JIYliiiiWI ( B 5~IQ pa3) TO'tfHOCTJ) BOCCTOHOBJICH!1.fl YI'JIOBLIX IWOp-

,n;Jma'r Ire 11:r pmw ; 

- ITO Kpafuleti Mepe Ha IIOpH.IJ;OK B8JI>!'tf11Hh! .nytnuaJI TOtUIOCT:b B a6-

COJIJOTHOM HOpM11pOBK8 ( < I%); 

- 3HaHU8 TO'tiKM o6pa30BaHI1H HeMTpUHO. 

B CHJIY TOI'O, tiTO B1IIII8I18p8til1CJ18HHhie Xqj)aJ\T8pMCT!1Kl1 rrycr;<a M8tie:-U:lX 

HeiiTpMHO cnpane,UJIHBU O,UHOBpeMeHHO KaK ,UJJJl v~ ' Tal"\ 11 ,UJJJl Ve 

M8'I8HUe II03BOJJJ18T I1pOB8CT11 B pa1max ~.L;HOI'O. 3KCrrepMM8HTa _ ~ ____ _ 

I) CYICTeMaTI1'tl8CKJIO rrponepl<y- v~l-· Ve ymmepcaJI:OHOCT~I ITO 

cpanHMTeJihHOMy aHaJII13Y xapa.KTepv.cTim Ve- M V,..u.- B3lliiMO

.neficTnvri1:; 

2) rroncl\ ocr.nr~an B Ve YI VI" rry'tfKax B Hrui6oJiee 'tllfCTLIX 

3KcncpHMCHTMI>HHX ycJIOBiiRX; 

, 3) rrpm.ryiO npOBO pi<y B03rv10Ji\JIOCT~I CM<~ll111BaJIIUI JlCITTOHOB; 

4) noncr< 11 HccJie,nonrur~rc pe.rumx npouecco~; 
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5) H3ytroHue "CTaH,UapTIIoi,i" WM3Him r.nyoorwneyrrpyroro pacccR

HMJI H8HTpi1~0 Ha HYI\JIOH<pC C CJ"llt8CTB8HHO M8Hblill1l\lli, tieM B 

,npyrMX 8I\CIIepHM8HTaX, CUCT8MCLTl1ti8C.KH1Vlii norpell1HOCTRMI1. 

11pi1 OU8HK8 TO'l!HOCTHUX Xapa.KTe pMC TYU\ Oy.I(eM MCXO,UMTh 113 CTa

TlfCTlii\.!1 Ve If V,.u. B3aMMo,n:ei1cTBI1M (cM.TaOJI.IO), OJiomaoMoi1 B ,nc

TeKTope C IIOJI83HHM BGCOM 600'T IIpi1 ITCJIHOM COpoce 5•I0Ig rrpOTOIIOB 

Ha MUIHOH:b I1 MHTCIICliBHOCTH KaOHHOrO IIytii\a I, 6 • 10
9 1{+ /umur ( () ( P) /P== 

= 2, 2%; p = 35 raB/ c) • Hmrot.'JHMM, tfTO Mai<ClHIIMbHilli paCCli10.T p:vm.J.o

MNi1 liWvH1 IIOJI03In.ti{ DCC ,UO'fCJ\TOpn CO CTiJJIJ:>IfW!Jl-f 3JIOKTpO,n;m.m COC'riJD

JIJIOT I300 T, Mni<r.HMD.lii)HWI HlfTCHCI1DHOCTb rrytiiW 1{+ - MC30IIOB -

4•I09 1{+/Um\Jl ( O(P)/P = 8/;). fiOJlHbiii ITOTOJ\ rrpOTOHOB 5·I019 ~10-
/KeT ObiT I> rrOJIY'lOH 3a coM I> 30-.nHeBHHX. c :;aHcon rrp11 MHTeHCI1BHOcTa 

3·I0
13 

p/uvm.n 11 acfJ~ei<Tl1BHocTM pa6oThl ycTaHOBKI1 BG%. 3HepreTH

tiecRne CIICKTpU MG'l8HHX Ve If V;.c. HGMT}}iHO, B33fiMO,UOMCTBYIOUUiX B 

OO'beMe HefiTpHHHOrO .l(8T8KTOpa, ITOKa3a.Hhi Ha pMC. 9 (l1MITYJlbC pO.l(I'.

T8JlbCKI1X K+- M830HOB- 35 raB/c). 

2. AH8.lil13 cetieHHll \)~ ti-. I1 vft H - B3aJ1MO,Ue}iCTBHH 

· ilepBOH sa,natreM, KOTOpaJI tl\10>K8T .OU~'b perueHa B ~-~~~~~aeMOi•! 

3KCIIepHMOHTe, .fiBJI.fi8TC.FI ITP,ffMaJI pOBepi<a V~ -\)~ YHVIBepCaJibHOC-..::. 

TM rro cpaBHMTeJI:&HOMY a.HaJIH3Y etreHHi1 B3a.HMo,n:ei1cTBMJI Ye 11 V,.u c 

HYKJIOHa.MI1. B OT.Jlli'tf11e OT aKcrrepMMeHTaJn.Ho TBep.no ycTaHo:s.neHHo:i 

e -}A YHl1BepcMbHOCTI1, rMITOTe3a v~- ~~ YH!IBepCM1H00Tl1 3KCITC

pl1MOHTDJII)HO ooocrroBn.Ha otrGHI> rrJioxo. Ho coro.n.nmuiiMi1 .nenh 113nr.cT

HU TOJI11\0 ITOJIHUC C8'IGHMR: Ve. N -B33.HMO.U8KCTB:,r(r ITO 1\aJia.n:y 3ap;r

IKCHI-IOrO '1'01\a, l13MepeHHUC Ha 1\DMepe fapr8..\WJI1 npu Hl13I\HX ::mcp:,:r

.AX ( < IO f8B), · 1\0TOpiw corJincymc.FI c ri1ITOT03oH v~ -~'" yHancp-
\ 

\ 
\ 
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can:&HOCTH c 'l'OtiHOCT:&IO 30%1121. KatrecTBeHHoe cpanHernre M,neHT~"LI
HOCTM cDopMhl ~- pocnpe,neJreHvr.ti .UJifi ~N n YeN pacc8RIIMfi n 

aap.rL'KCHHOM TOl\8 rrpOB8.U8HO Ta.I\Y.\8 Ha I5~jyTODOli JC8M8p8 ~T>epMHJH.lO 

rrp11 BI-1COICI1X 3H8prl1ID./I3/. 

B npe.uJrai'aeMOM 3JCcrrepmv1eHTe ve -~- ynanepcaJILHOCT 1 Mm:-:c'l' 

OUT:& npoBep:ma I\aiC no J\ai-IaJIY 3apm<eHHOJ'O ( CC), TalC 11 Hei1TpDJih

HOrO ( NC) TOI\OB ITO cpaBH8Hl1IO TIOJIHbiX 11 .TI:WLr~epeHU.l!aJibHh!X C8tiCH1'iH 

V e. U- H Vfk N -. paCC8RH11.fi. 0TKJIOH8Hl18 OT 8,Il)1Hk1IJ,U OTHOW8HvLi1 CC

'tl8HMi1 

a Tal-G'KC OOH.:tpy;~:cmre OHC p:L'CT;1ti8CIWH 3LlBEClH.10CTH 3T1IX OTHO!l!CHH~i 

6y.n8T npm.mM :fJ<a3aHvroM Ha Hapym8HI1e \l e- v/1 ymrn8pcaJI:&HOCTi·l. 

llpe11NfYil{8CTBO I1CCJI8.UOB8HMR IIO.IJ:OOHbiX OTHC,lll8HH~ COCTOHT B TOM, "LITO 

rJ .·• 
vO 

B p8MKD.X rrpe,UJiaraer.10rO ::mcrrepm.18HTa OHI< CBOOO,UHhl OT Ollll100K B 3.0-
1 -

COJIIOTHhlX HO p;.mpOBK8.X. 

Han6oJI8e rrpocTI:lM, c 3Kcrrep¥fMeHTaJI:&I:i oil TOtiKI1 apeHUR, RBJUieTcR 

M3M8p8Hl18 OTHOlll8HI1R: V CC+NC, ,1tJIR KOTOpcro H800XO.Um.1a TOJI:&KO pe

rncTpa.I(HJI aJCTa B38MMO.TI:8HCTBll.fi H8MTpMHO B .IJ:8T8I\TOpe. 0CHOBHill.1 HC

TOtiHMKOM cvrcTcMaTH'C!eciwi1 rrorpelliHOCTl1 B orrpe.ue.nemm: v CC+NC RB

;meTcR hoH l13-3a JlO.nniOM npMBJI3ICM B C11C'I CMG M8ti8Hii.FI, 1\0TOpllii o;;m

,naeTCR: a yponne -- I% (cM .. '.l'aM.5---H-6l. __ 1icnoJI130BaHMe nw:Pop.w.

I.U111 06 HGprlm nepBl1'11:HOrO H8HTp11HO II03:EOJI11T yMeH:&lli:!T:& 3TOT (ilOH B 

H8CKOJihKO pa3. 

0rrpG,U8JICHH8 OTHOWGH/!M V CC ll V NC 3a.BMCliT OT B03i\WY.\HOCT~r 

paa.n;eJieHMR uetiTpMHHHX coc5I:1Trri1, lUJ.YI.UV.X no I<at-taJim~i cc 11 ·nc • Oc

HOBHHM11 l\i8TO,nCJ.:,ill pa3,n8Jl8H11R 3THX KlliiaJlOB ffi3.1..J'LvTCR CpW3Heir:TC ! :.:mep

nm HO.tiQ.llbHOrO HeiiTp11HO C 3H8prOBJ:m8JIGH:IOi.1 B ,UCTGIC'l'Ope 11 l1CITOJ1:>-

30DWU1:e TOI10JlOrHH aapiDKellHOrO TOICO. (HaJill'-iHG e. HJia jJ D l\0HC1i-

I 

\ 



HOM COCTORH~m). Ha pl1C .40 ITOKa3a.Hhi pacrrpe.n;eJieHI1JI Ve N - D3ali

MOJ(CiiCTBHM B CC liJ: NC 1\a.HaJJ.Ll.X IIO ne.lllP·mHC O'l'HOI1lCHl1JI Emca[/Etut.~, 

r.uc Emens - ::mcprOBbi.II:eJicrnre, sapcrMC'l'PlfPOBDHHOC n .neTeicTopc, a 

Etng oHCpra.FI HaliaTI:OHOrO HCi1Tpi1HO, BOCCT8.HOBJICHHOJI ITO HliCjlOp

M~l1l1 C CMCT8MH M8li8Hl1JI. ·Kaic CJIC.IJY8T M3 G'l'Oro pl1CYHKa, rrpa oc5-

pe3aH1111 (Emeas/Etag) > 0,8 OTCeiCaeTC.fi "" 80% NC C00IlT11}i 11 

TepJieTc.FI "" 2% cc coOLITl1i1. ·c ylieToM cooTnow€mvrJI CS:\J"c/600 c: 0,3 

l\1hl o:KvJI,aeM, liTO q_JoH OT NC coc5uT11ii B c;:· o6pa3I.J;e cocTaB¥1T ~ 7%, 

a cpOH OT CC COOhiTHM B J'!C , OOpa3UC - ,v "6%'. ilpl1 3@CKT11BHOCTl1 

l1,11;CHTMqmKai.rvHI 8JICICTpOHa B CC COOUTFi.fiX I'V 90% 8TH CpOHil MoryT 

OilT:O cne.n:eHu Ic ypomno ~ I%. IIp11 ::>TOM rroTepVI nc x cc coc5uTHi1 

0YMT COCTanJJH'r:O 20/'~ 11 0,2~~~. COOTDOTC~~BCHHO. MI:.I ITpC,I{IIOJWrllCi'.i, 

liTO rrorrpaBICH Ha rroTepro l13-3a oc5pe3a.HM.H no Emeas/EtaG NC coc5u-
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TMH MoryT 6UT:b BH8C8Hhi C TO"t!HOCT110 He xy;r...e IO%, HCnOJI13YJI .II:r-1~-

j <i)epeHUI18JI:bHhie Xapa.KT8pHCTHKl1 NC COOhiTLM. 

JJ:pyrHM l1CTOliHHKOM Heonp~,11;8Jl8HHOC'll1 RBJIR8TCJI qJOH OT J10~HUX 

Iipl1BR30K B Cl1CTer~e M8li8Hl11I. JJ:JJJI CC COChiTHM 8TOT 00H MOA\8T 6hiTb 

CBe.n;eH K ypOBHIO 0, I%: npYI HCIIOJl:030BaHI111 MH~OPM8..UID1 06 8Hepr11~1 
' 

nepBW-lliOrO H8MTpHHO. 0.n;Ha.KO, ,11;JIII NC C06hiTI1.i'. OH Oy.IJ;eT COCTaBJI..FITb 

- I%. JJ:M CJiyliM 'Vp N pacceJIHHJI ORI1,II;a:3TCR, liTO OCHOBHOH c})OH 

(,...., I%) 6yJJYT COCTa.BJIRT:O .JIOJKHUe rrpMBR3::Uf B CllCTeMe M8li8H1UI ,IJ)Lq 

NC C06:EJTHM. 

0UCHKYI TO'l!HOCTH onpe.IJ;eJieHMR OTHOW(~HMM Vi, KOTOphie Iv'IOIJT 

OUT:& nOJiy'leHu B npe.n;JiaraeMoM 8Kcrrepr1MeHTe, rrp~me.n:eHhl B Tac5JI. II. 

KaK BM.IJ;HO 113 8TOM Ta6JIYII.J;H, Ve-V,u ymmE~pca..n:&HOCT:b no OTHOWeH:~-

RM VCC+NC l1 VCC MOZeT 6I:1Tb rrpOB8PfHa C TO~HOCT:biD J~liille 2%, a 

ITO Ka.HaJiy NC C TOliHOCT1ID JiyliE.IG 5%. CJICJJYGT OTMCTHTb, liTO OTHO-

Ill8Hl1JI V CC+NC 11 V:rm rrpMHU11fn1MbHO ,!!8 MOryT 6!1Tb )I3r'.~CpCIIU: rrp:r 



CTCl.H)XapTHOM TI-OCTaHOBKe HCMTp1fHHhiX 3HCnepHMCHTOB. 

CaMOCTOJITeJI:DHhr:i1 l'IHTe pee rrpe.n:cTa.BJI.F.reT TaiDi{e HCCJie.n;onanvre 

3HepreTHt18CKOfi 3a:BMCMMOCTH Ha.KJIOHOB. cetieHMM Ve N M ·Vf' N pacce.ff-:- · 

HHJI 

TeopeTII'ieCim OJim,n;a.eTCR CJIOJ:\HPJI saBvrcnMOCT:b 3TMX Ha.KliOHOD oT srwp

rMM, o6yCJIOBJICHHaR a\.P'lJOI\T8M11 HapyrneHHR CK8YJ.nmra, npe.IJ;CI{a3b!B0.8-

MblX B KXJl, a Tal<J.\e atJXpeKTm,m OTKphiTM.H nopora pmr.,n;em1R o-qaponrur::ux 

tiaCTl1[( B KaHBJIG CC • 3TOT noporonu}i agij,'JCH.T ;IJ;OJDiteH npMBO,UMT:b I\ p:.13-

Jll1'IMJO 8HeprOTM'4CCJW.PO 110DO,UOHMR: Ace V, ANC • 0TMO'!OHHUC arf/]!CI\'l'hi )LO-

. CTHT01li!O DCJllllCii B OOJWCTll ::::>liCpPHH, 1\C'I'OliYIO IICpOJtpL!Dac•r IIj)C)(Jl~U':!C

MLlii 31\CfiCl)liti~OIJ'J' ( ~ 5 + IO;~). 
y 

HaJUIO.Hhl ACe 1\ Ha.CTOJilUCMY Bp8MOH;{ 113MCp8Hhi BO r.urorMX Hei~Tp:m-

HliX 3I<enepmieHTaX/I
4/ ~ HaJUIOH A~C 113;.1ep~H B 8,1J;MHCTB8HHOM SKene-

pi1MeHTe c 30% TO'IH.OCTI>IO. HecMOTpR Ha 1)6H.lllie aKcnepm~eHTa..n:&HbLX 
..J,. 

,I(aHHhlX ITO ACC, B HaCTOJiil.{88 Bper.ill B03MOJi\HO rOBOpl1T:b 06 3HepreTli-

't{eCKOM IIOB8,!(8H11U A~C TOJI:bKO Ha Ka'IeC~~B8HHOrv~ ypOBH8 B CHJIY .IJ:BYX 

IIpHtii1H: Heorrpe.n;eJieHHOCT:S B aOCOJllOTHhiX HOp:-.mpOBKax M8J.QJY pas-
COCT8.BJlR8T 

JIJIJ:liHliMl1 31\CIIepnMeHTarivfY --10% 11 CMCTE~MaT!1'Y:8CK11~ Heorrpe,n:eJieHHOC-

! 

TH B MOHMTOpMpOB8ID1I1 HeiiTpMHHhLX ITOTOI\CB B par.max O,!(HOI'O 3I\CIICp!1-. 

MeHTa Ta.rol\8 B8JIMI\M ( -tO%). 

8Kcrrepll1\1CHTaJI:bHaR CHTYa[(MH, CJIO/KMBWMCR Ha HaCTORmYIH ,n:err:o 

B OcJJiaCTJ1 H3MepeH11R HalUIOHOB Ada 11 A~C npH 3Hepri;.RX He.liTpUHO 

,I(O 35 rsB, ,1J;8T\TOHCTp!1pyeTCR Ha PMC .41 . Tal\1 i:\e rrpKae.n:eHhr 3He preT:~-
\),_. ' ~ - .. 

't{8CKHe 30..mfC:1MOCT!1 ACC , OO;}'CJIOBJ18HHhre 3:IJ:f8KTaT.HI HD.pyweHHH Cl\C::-

1 JlMHra., 11p8,4CKQ311D0.8MbiM1i B ITOpT}CJaT!IB!fO:.f KXZJ:/I5/. 

B npe,n:Jiaraei~~orvi aKcrrepuMeHTe 8HepreTutreC1\M 3a:a:rcm.iOCT1 Eo..-
\ v • v).J 
l\JIOIIOD \fc U ACC+NC no 20 TOtii\a\'i ~iO.iKC~T cJ~TJJ ~lCC.ilO.IJ;OBCJia CO 
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cTaTllCTH'iecxoit OW1iOI<Oi1 IV I% B TO 'iRe. C:vrcTer.mTI1I<a rrpr1 aToM Mo:::cT 

6hlT:b CBC,n;CIHl I\ ypomrro < I%. B CJiy'ia9 A \l_u NC O/iU1.JJ:8C'rCJI CTQ'l'UC'rlPW-

CKM T0'1HOCTL ,.., I, 5% B TO'il\8 rrp11 Mlli\C.IMDJILHOH CI1CTGt~laTI1'18CICOH 110-

rpelUHOCTH ,.., I%. MoiKHO, o,n:Ha.Ico, Ha,n;e.IT:bCR yMeHLHIVIT:b sTy cHcTc:.m

THKY rryTeM TU(UTCJI:b!-IOrO Cllia.Tll13a fPOHa H3-3a JIOii<HHX ITpl1BR30l\ B CH

CTeMe M8'18HI1.fi. 

IIpii MCCJie,UOB.9.HMI1 3HepreTiflieCI\OH 3a.BI-~C11MOCTU A~e 6yJJ::!T .uo-

MHHMpOBaT:b CTaTUCTYI'18CKYre OWI16KU, KO~~opue IIpM IQ TOtii\aX COCTa-

B.fiT ,.., ( 4+5 )% Ha TO'liKY ,UJIR i6c H A~:;+.NC II "" ?% ,UJIR A~C • 
. ' 

Koprr.uopu ormr6orc rrpM HCC!fC.UOBaHMi: aHepreTM'l!ecrco:i1 3a.Bncmr.ocTH 

A'lfc 11 J\0fl'c , Oii\ll,ll/lCT;UW B rrpe,UJiarnOMOM 31\CIIOpltl'MCHTC, IlpHBG,J~CII!..l 

){JIJT CJ'llli!ICII!lfl 1!11 j)11C .4_1. 0'IC:J1!l,l~IIO • '1'1 0 Oi!Cl~l~[lCMIJe 'fQ\IIIOr.'l'H IIO:mo-

JIRT Ha I\OJII1'4:8CTBCHHOM. ypomre ITpOBepWI :b TGOpGTI1'li8ClU18 rrpe,UCJ\8.33.

\ 
HH.fi ,UJIR 3HepreT1f'I8CKOM 3a.B!fCHMOCTU A.:. 

-~ 

Ha.I<JIOHhl IlOJIHhiX C8'li8Hl1H VI-' N j H VE:N paccemiMR ITpM OTCYTCTBHM 

MX 8HepreTHti8CI\OM 3a.BHCHMOCTH MOryT 6biT:b orrpe,UeJieHI:.I C TO'liHOCTR

MM, npe,n:cTaBJieHHhiMlf B Ta6JI. II. B Ta6JI. II yKa3aRU MaKCHMaJII>Hhle 

OJKH,Ua8l\lli8 CllCTeMaTI1'li8CKI18 OWM6KH, KOTOpUe MOryT 6h!TL OYUl8CTB8H

HO yMeHI>WeHhl TIUaTeJI:SHWwl aHaJlli30M cpoHo B. 0TMeTID.1, '!TO ow116rca B 

. a6COJIIOTHOM WKaJI~ C8'!8HI1M 6y,n:eT COCTa.B.TIRT:b ~ I%. 

B ,UOpOJIHei-te I\ npoBepKe Ve -Y,u :fHlfBGpCaJILHOCT11 ITO OTHOU:e-

HMIO llOJIHhiX ceqe II1H B npe,UJiaraeMOM 3Kd:lep1iM8HTe 13031\~0/i\HO IlpOBe

pMT:b Ye-V,u YHM epCaJI:SHOCT:b ITO OTHOill8HHRJ'v1 ,lVI(ixpepeHIU1aJI:OHhiX C8 1IO

Hl1H 

v ~ 
V. (x) =6 .~ (x)/o ·" (x) 11 
~ ~ ~ 

v. (y) = 6 ~e( ) 6~,. ( ·) · -cc .... Tr"' 
~ ~ Y I • J J ~- 1 .l•v l 

~ 

r.n:e x n y cTaH.napTHhle cKei1JIHHrOBhlG rreper~:cHm.w. I1pone piw. r;:rro:·c-

3hl Ve -v~ ymrnepcn.JihHOCTH C IlOMOIIl1IO ITO,U06HUX OTHOillCiHfii 1:~.:ccT OCO

OyJO Ut:JIHOCTI) n cnn::m c 'l'CM, 'f'l'O )~OC'Nl'l'O'IIIO ctt.JI r.l!Ot~ nnpyllll'!r:ll~ 

\ 
\ 

\ 

\ 



'llJ 

-.)e -VJ-1 ymmcpCDJl:bHOCTH, CI\a'K8M, rrpvl 60JI:b!HIIX X Oy.I(eT rrpMDOJ(:1'l'h 1\ 

CJI0.6m.zy- 3~~JCICTY B OTHOU:eH;-LfiX ITOJIHHX C8t.r81-Il1i1, ITOCICOJI:bl\Y DJIHHHIIC 

oc5JiaCTI1 6oJII:>wax x Ha rroJIHoe cet.reHMe VIano (rrpm~r1e pm11 Mory•r cJiy:·;a~T:b 

aciJ.fJelCTI1 HapyllleHH.FI CIW:i1.mmra B CTPYKTJpHhiX cJ)yHIC.UI1H:X HYIWOHa). 

0THOUieH:1JI .n:wpiJepeHU:HaJIJJHHX C8'18Hl1M, 1\ai\ M OTH0lli8HM5I fiO.J.iHUX 

C8'tl8IUIM, CB060.I(HI:l OT H80IIp8.I(8Jl8HHOCTM B aOCOJliOTHh!X HOpMRpOBKfL'{. 

KpoMe TOI'O, OTHOll18Hl15I ,I01~:Qep~HIJ;IW.ll1HHX CG'ieHMM H8 t.ryBCTBI1TG.llnH11 

K MCKWKGHHID.1 g)oprfihl .I(Wl):~opGHWH1ll:bHhiX C:8'ICH:rii, CBJI3aHHhiX C rrorpew

HOC'l'IDflH B l13M8pGHH.l1 yrJIOB 1f 3Heprvr}i D K8..i10pJU,i8Tp8, ITOCI\OJlbiW If.C-

KWK8HH.FI KaK ;rr.JIJI V;-a N, TaR 11 .I(JIJI Ve N- B3am.ro.ncHcTD~1M rrpmcTEtiC-

cm1 o.n;r,mru\OBbl • .UJI.FI KaHana NC STO O'IeBn,n;r-ro. ,UJI;r Kai-rana cc, ~\arc 

fiOl\a3hiB810T paC'IGThi' rrorrpaBKI1 K OTHOill8HHIO 6~c ( x) I o'Cf'c (x) !13-3a 

pa3JIH'II1.R B TO'IHOCT.RX OITp8.I(8Jl8HH.FI rrapaMeTpOB 3Jl8I<TpOHa I1 IvilOOHa HG 

.I(OJIJ.\Hhl rrpCBOCXO.D;HTh 3%. 
Ta.KI1M o6pa3o;11, ocymecTBJ1eH:rm rrpe.QJiarae:.:oro sKcrrepnivleH'I'L. rro-

3BOJIMT nponecTM rrpJIMyJO CMCTeMaTMtieceyJo rrponepey ym,mepcaJI1HOCTU 

B3aiDJIO.I(8HCTBif.R lYTIOOHHOrO I1 3Jl8KTpOHHOI'O HeiiTp~mo C B8ll{8CTB0i>l C 

TO'IHOCT.RMI1, He.IJ;OCTyUHhiM:M IIpi1 CTaH.n;apTHOM ITOCTaHOBK8 H8MTpMHHhiX 

SKCII8pMM8HTOB. 

B03MO)KHOCTh cymecTBOBaHJ1.R II8p8XO.IIOB HetlTp;,mo O,UHOro TJIIIa B 

.n;pyroi1 C T8ti8Hl18M Bp8M8HH, T. e •. Ta.K Ha3UBae;.illX OCU:1JI.JI.FrU~r~/I6/, 
npo.n;oJDKaeT OCTaBaT:bC.R O.n;HOM 113 Bar.me}JIH1X M H8fl\i8Hee I13Yt.r8HHEX 06~ 

JiacTeli HeHTpHHHOii W!I311KH. <PeHoMeHoJwr;rqecim ocLCIJIJI.F.JJ,mr HetiTp:mo 

CB.R3hlBaJOTCJI C HMM'1I18M y H11X KOH8;tiHhLX :vracc ~I Cl.iGJ.!irBClH!Je~.i He~:':' ;~:r

HO pa3JIHtiHUX copTOB, rmanor.xr'tllnn.1 c~.iei.mm.:ur:no iG3aprwr/
17 I. B rrpocTe;~:

llieM CJIYtiD.C .n;ByX HeHTpHHO Bepo.RTHOQTb OGI.Ur.;u·.p~;ra .r.:o;:wT OUTb 30l~:r-



CaRa B BH.II:e 

P('Vi- v_j) = ~ sin
2 

2d ( 1 - cos 2:J1 1/Losc) , 

r.n:e c/., - yroJI CMelllMBaJHi.ff, L (M) - pacCTO.ffHUe Me>K,IIy TOtii\OX OCipa-

30BaH11.ff Hei1Tpl1IIO M .n;eTei<TOpOM, Lose = 2,48·E (MsB)/omfj (3D2
)

,IVIVIHa OCIJ;I1J!J'l.H.UI1M, Om~j - pa3HOCT:O :{Ba,IJ;paTOB Mace Vi H V j. 

Ma.t\Cl1MaJI:&HI:Ji1 sw:PeKT ocnMJIJUII.:(HH rrpo.ffn.meTc.ff rrpM I,2'7· m~j·L/E = 

= ¥ (2 n+ I), n = O,I,2 ••• Tip11 L <<Lose H Ma:I<CMMaJI:OHOM CMOli.!HBa

HHM (rrpe.n;eJI MUJIUX Mace) 

I1pl~ 1 ~ 1 (rrpclfeJI CioJI:&Wj,rx Mace) 4 osc ..... 

sin 2 2 d = 2 P ( v . -- \) . ) 
. J. J 

B HacTo.ff~ee BpeM.ff siwrrepnMeHTa.JI:SH~e .n:mmue rro ocwr.JIJI.H:U:V.ffi.1 

Kpafute 6e.II:HU I1, IW.R rrpa.BHJIO, HOC.ffT XapaKTep orpaHHtreHZM/IS/. B 

Ta6JIHUe I2 rrpMBe.n;eHu pe3yJI:&TaTu ::nwrrepuMeHTOB ua yciwpuTe.rrmc. 

BM,ZJ;HO •J trrO HaMCiOJiee CMJI:SHUe orpa.HM'I8Hl!".ff OTHOCRTCR K rrepeXO,UaM 

'V r- Ve.' v,.,.. -v't. l{To JKe KacaeTC.ff OCI.J;I1.JLll.fll.U1M '-'e , TO orpa-

Hl1ti8H}I.ff s,n;ec:o 3Ha"':fl1T8JI:OHO CJia6ee, tiTO CB.R3aHO C OTCYTCTB~Ief;I Ha 

YCI<OpHT8JI.ffX tiHCTblX M HHT8HC4"BHbiX Tiytii\OB 3JI8KTpOHHEL'<: Hei-iTpHHO. B · 

--~-QJK_~ Bpervm: .II:aHHUe, ITOJIYtreHHhie Ha peaK'rope/I9/ :vr B "beam-dump u 

3KCllepHM8HTe/ZO/, ,n;8lOT yKa3aHM.ff Ha CYII{i3CTBOBatnre Ye( ~e) OCUHJI

Jl.ffUMM B OCiJiaCTH 8"m2 
=(I+I00)sB

2
• ECJIU :no TaK, TO OCI.U1.7I.Tlfil.LlHr 

HefiTpHHO o6ycJIOBJieHU rrpe;t;,n;e ncero rrepe}:o.n:o:.r Ve - v't . Truunii oc5-

pa30M, HeOCiXo,n:m.ru .UOIIOJIHHT8JI:&Hble 3KCIIepm.reHTbi ITO ITOHCI\Y OCU:rJlv~Vi

UMM Ve B ,ll;I18ila3oHe L/E~= (I-:-I0-
2

) M/;•1s£:. 

MotreHhle nytrim HeiiTpl1HO RBJlffiOTC.FI J-1)1 Oa.JI1H0::.1 V.HCT py;,;eHTo:.l ,nJJJI 

li3Y'IOHilH HOiiTptrHIUJX 'OCL\~!JlJiJIUliii. ijo- CpaBH8HlfJO C ;xpyrm.m rrytrl\:1;:.:~ 



MymecTBaJ\m: 

- 3HilllJ18 THITa BhiJI8T8Blll8I'O HeiiTpHI-IO; 

- 3Hllime T0'1KIII 06pa30BaHZR Hei1TJH1HO C TO'lll-IOCT:biO 

(TO 8CTh paCCTOFill~R L); 

""" I M, 

- B03r.m;s:HOCT:S OT60pa ITO. B8JllP111HE: L/E" Ha O,TI;I-IONI ,neTei\TOpO 

des ero rrepe~emeH~H; 

- OTCJTC'l'BH8 Ilp06JICMU a6COJiJOTHLIX HOp~.1!1pOBOI<. -

• 

Pn.cnpc,n:eJicm~e 'tfHCJIG nso.:u.io.nc~icTm1}i rrc BCJH~ 1rarrc L/E...., ,nJIJI r.~c'tfcH!lX 

Hei-lTpmro rrp:-1ne,n:eHo Hn pac. 4 2,. Cpc.nrree 3Ha'-iem·re J;/E., = 0, COG i.:/:.!::>D, 

o6JiacTI> '1YBCTBMTGJII>HOCTH om2 
= (407-6CO) aB2• B .nmmoM 3Kcrrep:1;.1$H-

' 

T8 Hffii60JI88 Y.L;06Hht1•1 rrapa'.IeTpOM, He 33.HWHilm~r.~ OT a6COJildTHiLX HOp:.~:r-

pODOJ\ _ HDJI51CTC5I OTIIOlUCiii1C N( Oc) /N( 1 e ~ ( N( Oe) M N( 1 e) - '-IHCJIO CO-
• , I 

6HTHf.i 683 3Jl8l<TpOHa H C 3JICKTpOHOM B l<OH81IH0r:1 COCTOm-IHl1) • 3TO O'l~-

HOlli8HM8 M0~8T 6UTb npe.n;CTa.Bn8HO B B~e: _ 

N(Oe) 
N(1e) 

[1 + (o/; /q~~) P(ve-;.. vr:)B7- (7: -De+ ... )] 
[P(ve--v.:J+ (~~' /C5/~)P(ve-v-c:)87..(t:~!er. .. 5J' 

r.n;e P(Ve- v't: ) - BGpORTHOCTI> Ye--V-r. 

H3-3a CIT8UH@MK~ 3KCI18pMM8HTa OTHOW8HH3 

H3MepeHO l<a.I< c1YHKUHR rrap8.1\18Tpa L/E,, o·r 

OCI.UIJIJI.mfm. 0T:\i8THi'.1, '-!TO 

N(Oe)/N~1e) MO~eT 6ETh 

1\0TO poro 38.B~WHT BC pOHT-

HOCTI> OCUI1JlJIFllU1H. Ha pHC. 4:) ITOKa381-10 1)THOl:.!Oi-iHe N( Oe) /N( 1 e) 

3aBI1CV.i\10CTII OT BeJI:I'-r.·IHbl L/E~ ,nJJR sHa'tf,jHHii o w2 = IOO, 50 n IO 

B 

B rrpc-.u·-roJIO'"C'~-··· ~~.-,··c···r·.-,··r ··oro C''"'''''B':l~{'-'R (c·m.-,m'•cr'"'··:) '" D~·-····r-_ l ,/j\ 1.~.~.~.1 I.Vl~\ Jl.t •• u.ll..i..Jll lrLt.,;.lJj.~, ~ 44 ..1. .....,.j. .... .A. ~.1\c... Ve ~L4.,1 •• iJ 

. .n;ei-iCTBHM ITO K8HaJIY sapm~ermoro TOI\8. COCT.:J.3J1510T 3ICJ COOEn::~i) • 

. Bl1)0IO 113 pucyrma, ::mcrrop~li\18HT 'tfYBCTBli'.~C.710H I\ H~Jl;: q;no v e -> V--.:: 

-, . \ 



OCJJYiJIJJJI~Hl1 ITpH 

MH OiiUf.IJ;J.Ci\1, liTO npn HoraT~rBHOM pC3YJILTaTC MOEOT 6UT:b ITOJ;y

lieH CJie.IJYIOlllifll Be pXHMii rrpe.n;eJI Ha BepCtRTHOCT:b '\>e.-- V-r OCUHJI.JIHl.J,!i:.-1 

(9.0% ypoBeHI> .n;ocToBepHocTH): 

P Cve-Y-r) < O,C25 , 

liTO COOTB8TCTBY8T B npe.n;eJie Ma.JlhiX M8CC 3HalieHHfO om2 < 17 si3
2 

11 

B npe.ueJie 60JI:bllii!X Mace sin
2

2 (~ <: 0, 85. B CJIYtW.e v!"' - B3rui;.:o;Lcii

CTDI1i1: orpOHIFICHHC Ha P( Y;U-,..\le) MO:rWI' 6JJT:b I10.11J1:IOHO Ha ypomro 

1•10--1. IIu p~1c.14 1-1306pmwm1 o6JIUCT11 3·II~l'IOimii om2 
11 nin

2
2u(., 

I\OTOpHC MOryT OHTL MCJ\.JIIOtieJIH Ha 90% :rpomre .UOCTODOpHOCTH )(JIH 

~--vtt 11 vf'->:Ve. oci.U1JIJIRllJ~H. Tru<!1l'1. oc5pa3or.1, si<enepl1MCHT rro3no-

JI11T 6oJiee lieM Ha nopn.n:ort YJIY'llllnT:b cyL~ecTBYIDUVre orpaHv.'IeH~IR (err.. 

TaOJI. 12) Ha 13epORTHOCTI1 nepexo.uon P( ')e-- v't; ) 11 P( V-fA ~ \)e ) a, 

TeM Cal'.1UM, Ha yrJIH crv1CUH1BaJm.FI B npe.n;EJie OOJI:b!Ul1X Mace. 0Ti,18T1:i.'l TJ.I\

Ee, liTO B rrpewraraeMoM 3IwrrepHi'l1eHTe rv:oryT OhiT:& rrpoBepeHhi 11 .IJ:PYJlHG 

. CXG.MU OCU11Jl~HM He:ti:TpHHo/
21/. . 

4. CMernMBaHHe JierrTOHOB 

0TCYTCTBJ18 B rrp:vrpo,n:e HeliTpMHHhiX )C$I.JIJIJI[(mti He 3aripemaeT 3W

W8I\TOB cMern:vrnaHHR J:rerrToHon. Ha cMeumnaHHe V,u -~ve . cymecTBYIVT 

.n;onoJI:oHo iKeCTKMe ::mcrrepViMeHTaJI:OHHe or)a.HMliemiJ ( c~.~. Ta6JI. 12) , rrpe

.n;eJiu IKe Ha CM811Il1Ba.H1f8 Vf'-V1: 11, OCOOeHHO, Vefv"t:. rop8.3.Il:O CJ18.-

6ee. B nylirtax JVJOOHHHX I-IeilTpHHo rro.nytreHo orpnHl1liCHHe . G~,M '1:. I G~,.u < 

<: 0, 025 Ha 90% y .JJ.. /22/, B "beam-dump" 3Kcnepm.'ieHTe Ha I-:8:.:8 pe 

/~! . 2 2 
BEBC ~v ITOJIYli8HO orp3.HHlieH1Ie Gve't. / }v~:~e < 0, 35. 

B ooa~eM CJIYliae, ecm1 cyruecTByeT c~.:e~l~Ba.•-me ve -vi: , TJi:::o-

JIHH -c - JICITTOH MO.ii\eT o6pa30Dill3aTbC.F.: !Wl\ B .IU3YXtt8.CT~r'ilw:: I>J::-..:,:-



\), + n- 1:: + p c 

Till\ w B Heyrrpyroi1 ·pemcum1 

Ve + N - 1:::' + X • 

Ha pHc. 45 rroKD.38..Hhl 3HepreTH'Iec:tm:e 38:i;:rcr;-;'~:oc'l':r-: ce'tleHKFI pea.KLUi;i 

\ 
c o6pa3oBmn:m.1 't no OTHOI.IIemno I\ oc,~ B rrpe.r;:rroJioEe.H:;.nlf G v~ = 
= GF. 113 pr1cymca BHJJ:HO, 'ITO :IOmei.1aTI~ 'IGCI-:08 ITO.IJ:8.BJI8HMe pm?'.,U8-

H11.FI 'L: - JIOITTorra, o6ycJIOMGHHoe 6o;rr:woH r;raccoi1 m o:: = 1807 ;.:0 B, 

PaDHO ,..., 85% rrpu EVe rv 5 r::>B 11 COC'raBJI.Fi:eT . 'V 4at ITpM Eve 'V 30 

rsB. 

IJp11 HaJI:1'tiH:1 C!,!8liH1BD..HH.FI 11HT8HCl1BIDCT:b V~ L: nepexo.n:a OO:,'CJ18.I3-

JI11B8.CTC.FI 3:f4GICTHBHOH I\OHCT8.H'I'OH G~ si:12d /2, a Vee nepexo.ua -

KOHCTD..HToi: c; cos 2~ /2. I1CITOJih3Y.FI OTHOEICHXR V CC = O~C 16'tc 
'-'e c::::- Ve ;.c::-'Ve 

11 R =vNC/uCC , B .IJ:a.HHOM SKCITepm.WHTe MOEHO IIpOBep!fT:b ri·UIO-

T83Y cyu~eCTBOBaHM.FI Ye -r rrepexo.n;oB 11 ~mati11T8.J11Ho YJIY'lilliliTih OI'pa-
~ . 

HH'IeHHe Ha vrx l1HTeHCI1BHOCTh. HarrpHMep, Hmr.ep.JI..FI BeJrntiHHy v cc = 

= cos
2
c£ + sin

2
d •T1: • Br(t:- e ••• ), r.n;E 0mcrop T't: Y'liHTblBaeT y..:;:c:e

MaTI1T.IeCicoe rro.n;aBJieH!ife por.w;eHHH '1: - JIEIITOHa I1 Br( 1: - e ••• ) = 0, IS, 

MO;Kno rroJzytrUT1 BepxmrH rrpc.n;e;r Ha.yro,~1 cMear:mrunr.rr sin2<X. < 0,03 

(90% y • .n;.). ECJIH iKe p~CCMClTpHBClT:O OTHOili~Hl18 Rve=oic/o~C, TO 

c ytieTOM Tex JI~e cpa.KTopoB BepxHin1 npe.n;e. sin~ cTru:IOBHTC.FI p33ElL! 

0, 025. l{pOMe TOI'O, B IIpO,Il;Jiaraer.:or.r SICCII 3 HMGHTe MOryT OHTb .IJ:OCTZ11 -



5. I10IICI\If pe)J){I{X npoue CCOB 

YHHICaJILHlJG ocodcmrocTM rrpO,IJ;Jlara8iv10I'O ~:mcrrep:m.1CHTa ( 3HOHHC 

rrpMpO.IJ:t-1 H ::meprmr H&leTaJOll(ero Hei1TpaHo, xopowee sHepreT~rtrecicoc 

pa3p8ll1GHY~G KaJIOpYll;18Tpa) IT03BO.Il5L'OT 81[i.)ei<:T:1BHO ITpOBO.IU1Tb ITOHC!\ :1 

l13ytreHHC pe.rr;ImX ITpOUCCCOB B ITy'IIW ... "( 1/iGtiCHLIX f..UODHHblX I1 3JICWrpOHi-WX 

Hel'iTpVJHO. K TaJt:!M rrpoueccaivr Momro o~~Hec?M: 

- yrrpyroc paCCCJIW1G HCi1Tp11HO Ha 3Jiel\'l'pOIIC; 

- POJKT~CIIlfC OtWp011t)HIIUX tiQC'fHU 11 30.p5L'KOIIIIOI\1 TOJCC; 

OOpa30Bai-mC TJL'i\GJibiX 3ap.FD:\CHHhX H Heii'rpa1LHHX JIGITTOHOB; 

- o6pa3onar-me 3ap.q;KeHHHX x:1rrconcK~X 6o3oHo:n. 

5.I. MccJie.rr;oBaHHe yrrpyroro pacc::RHH.FI He~TpHHO Ha 

3Jiei<:TpoHe 

l13MepeHMe cetreHail rrpoueccon yrrnyroro paccem-m.rr Vee- v€-e 

11 V,u ~ --v,ue urpaeT BW.J-rei1myiO poJib .JJ)lii JIJOOoil rrpe.IJ;J1araerY;of1 r:;:oo p:-m 

CJlaOHX B3aHI,!O~TJ:CHCTB!1ll I13-3a OTCYTCTBV.'.FI Heorrpe.rr;eJieHHOCTei1, CBS3ai

HbiX c a,n;pmmoil CTpyi<:TypoiL Oco61r.i1 Mwrepec Bhl3E.IBae'l' H3Y"tieH;;:e Va ~ 

paccemm.rr H3-3a OEH.n;aeMoro sc.Ir~ei<:Ta HHTe~epeHur;u MeEJJY al\WJii·ITY

,n;BNrn HCllTpnJibHOrO l1 sapF.JKGHI·IOrO TOI<:a, OTCYTCTBY101Itero B CJIY'!HC 

v}Je. pacce.mm.rr. 

Cyl!leCTBYICII!He B HacToHmee BpervJI .n;a .. 9:Hbie no yrrpyrm.w pc.cce.s:r:::v 

Vee 1241 B od;racTH HM31G1X 3Hepru~i (I~3)r.:sB corJI~lCy:JTCJI I\m\ c rlr-

ITOTC30li tiMCTOrO V-A sapF.w::ei-moro TOKa 

))WirHOrO :r HC11Tpq_;1l:>HOrO T01COB C sir.
2

e\'/ = 0, 29 + 0, 05. ~:3yt;,_;;:.;l.] 

pearrn:ua V0Q paccc.FIHHJI B 3Tor.i Ci1:Bc.ne c o.:1ee rrpe~rrotrT::7eJILHO, l.v

CI\OJihl\Y B r.:.O.IJ:CJil1\ Bni-tHOC pro.-Cn.;r~·.;a ·np;; sin
2 

8.,1/ = 0, 25 



W5 
o(vt"~) 

_o_(...;..v_e;.;...e_)_v ___ A_ = I 2 ' 
7 

a 

CymecTBeHHO Ta~·~e, '-ITO cetieHHe Vee pacceH.im.R 3Ha'IHTCJI1HO BE:Je 

ce•reHH.ff VI' e- v,~e 

o(Ye e. )/6 (v}J e.)"" 7 rrpM sin
2 ew = 0,25. 

Heci.mTpH Ha 3TO, B H2.CTO.Rmee BpeMH H ~ 1-r;..1eeTCR HI·U<aiG1X 81\CITCj)::I.:eP.-

T(lJIJJJIJlX .UDHHL:X no v\:~e yrr.pyro~.IY poc~~cmm;o. liM'CJIO COUlJTjfi-f T:;:T8 

V\! e (VfJ C ) -·>- V\! e (Vj-1 G ) , JCOTOpOC Mm:\JIO ~lO.J)Orl1C'l'}JllJlOD:l'l'L D ;r,:-ur;ro~.i 

3J\CllCJT.Iiv1CII'l'C, Ilpl1DOJ(CIIO B 'l'<JO.JI .10. 0)UU~acr.1UH ypODClii) (porrn HC 1IpC

BOCXO,nHT HCCJCOJiblOV. npOIJ;CHTOB. 0T;-r.eTHl\i, tiTO B ITpHIIIJ:V!ITC CT[l'l'HC'l':!i-\8. 

Mo;:wT c5h!Tb yBe.nwwna B 5 pa3 (cr,'l.rr. I). 

5. 2. MccJio.n;oncmvre oc5pa3oBa.HHH o-qaponDHHIL"( tiacTHU B 

Jl:o CHX ITOp l1pOIJ;8CChl Oc5pa30B8.H11.R ·)trapOB8.HHLIX traCTMIJ; B r.iTJ

OOICOHeyrrpyroM Hef.iTp:KHHOM paccemnnr l13JtraJIHC:O TOJI:OKO B \) fJ. ( V )..l ) 

rrytri<ax. B rrpe.n;Jiaraer:roM 8Kcrrep11MeHTe BnepBHe r.;o:·:\HO c5y;I;eT rrpo:aecrr~r 

CpaBHI1T8JI1Hbri1 aHBJlli3 poJK,neHVI.H O'l8.pOB8.HHhlX 'iaCTHU B V ,M N l1 Ve ~T 

B30J.IMO,UeikTBHHX C 3ap~::eHIIl TOI<Oi\!, HC:IIOJ1:03Y.R: .IJ;HJI8ITTOHHH8 COui..:

TlUI npOTHBOITOJIOJ:moro 3HaKa V}J IJ --}-( jJ- +X II V~N ~-e.-p'* x-.--- 07.\~r

.n;am,iOG "'HCJIO e)A 11 fl j1 co6 T:;:i B Ve 1-I V,u rrytri-\8 .. '( rrp:uJc.n;erro B 

Tac5JIH~e IO n npe.n;rroJio:~eHZH, "'TO nHxo.n; ~aJieiiTOHHUX couETnii np;: 

ll18H 8Hepr:m COCTa:B.11H8T "' 0, 3~~/25/. TaiC11't. odp2.30:,r, pa.B8HCTBO 

eJ ( € )-1 ) = 6 (;;)A) MQ)KGT 6h!T:O ITpOBepeHO C TO't1HOCTEO "" 30~~. 

liTO J\aCC'..O'~'CH 00l)a30BO.ll!f.R O'iapOBO.H>i~X '!CiCTl~U B Y fl i-T B3::-::·:.:o-

.n;ci1CTDH5IX ( )J--fJ- + COdbiTIIH), TO .IJ;O..HHilii :~I\CDep:~;.:enT fW3BOJ1li~ l{~.,::,~.-.:

HO H3r,iCp!rTb cf:ymm::IO B03uy:-:mcE:m otrapon~u-aroro KB-1Pi\a B oico.1orrCJ ~o-

I 
I 



------------
ronoH oo.rwcTn ( I0-!·30) rsB c mar oM '1 :~0B, rrponcpHn 'l'CM cnMu:.1 

ITOTC3Y r.:e,Il)ICIII-IOI'O p8Cl<G~WEIIra/2G/ C '~0'-IHOCThiD 

5. 3. noHCI\ C06hiT!'!t1 C OcJpa30B3HV!(~M HOBbiX JieiTTOHOB H 

()030HOB 

3HaJ1H8 Hati8JlhiiOM 3Heprrra HGi1Tp~1i[0 I3 .IJ:a.HHOM 3KC!1cp:nvTCHTC ;(2-

0T B03MO~imOCTb IIO:WlW. HOBlJX JII3JICIL1i·i II .!10l1TOII!IOM Bcp:mmc }ICi:'t.p.r:I-

· HOl'O B38~:i'.I0.7LC~~C'l'D:UI, T8JG1X I\31\ 00p83C DQIHW TP .. )i\CJIUX JICIITOHOD 

3apmwHHHX X!-rrrcoDcm1X cJ030HOB •. TaJCHE cocJhiTHH 6y;zyT xaparcTep:r3o-

Ba'l.'hC.fi JICITTOIIJIO}i CVirii3Typoi1 Vi cJOJli>m~rX H8,UOCTQ'riW~ 3HCpi'HV., m.::-

J.{8JICHH01I D IW.JIOpm.iCTpe, ITO Cpa.BHOIEIJO C IW<rOJliJHOH 3Hcpr:-rr.ii I-rcii-

• 
Tp:vmo. D TO.cJJmuo 13 rrplmO.T~CHH np:·Ii'.iepu TD.I<Oro po.r(a coObi'l':--ri-i D~.~cc-

T8 C OY.\11)(ClCJ,;!J!r,1 ypODJIOM (klOWl. 

PaccMoTpil;r. ooJiee no.n;po6Ho no~w1c cocJUTirii c oc5pa3ona.n~1cr.'i 

JICITTOHa B Ve nytrice: 

Kai\ CJIG.IJYCT V.3 pMC. 40, BBO.IJ:CHI10 OOpe3aHH.R: ITO BCJIMtiYIH8 

= R /Et < 0, 6 ITO,Ua.BJlJI8T WOH OT 

~ 
(...-

~~T:'T-
4 ~ .... .,.] mco.s ag 

llU1X tie pe 3 3ap.rr;~~CHHblll TOK, .IJ:O ypOBHH .. ~ 5 · IQ-4. IT08Tm.1J OCHOKW~: 

CQOH Oy,UeT CB.Fl3aH C NC 

___ l~89C Oc5pa30Bllin1R H pacrra,n;a 't- JICITTOHa. 3TOT clJOH 3aB'Y1CIIT, B OC

HOBHOM, OT BepOHTHOCTM Herrpam:JI:SHO 1~IJ;E!HTHcp:1U~ipOBaTb n° - r•:830H 

Ka.R 3Jl8KTpOH. B rrpe.urroJIO.ii\8Hln1' 'iTO IIp1< 3Hepr:f.FIX n° - M030Ha 

Eno > I raB Be po.r.rTHOCTb "rre perryTI:.IBatr:-r.r:" panHa IO%, ypoBeHn ~8-

Ha K paccMaTpirBO.mr.m.-ry IIpOU8CCY COC'l'aB"VT --v I% OT ITOJIHOrO 'tnlCJi2.. 

Ve N- B3lli!i.:o.n:e:ic~B:1H. 

Yponerri>, J~O IWTo poro Mm::Ho necTH rroi~Cl\ ;ronux JiDJtc:a:·, ;t, 3~-r:~::-

CHT, 1100011(0 l'OBOP.H', OT 1\0il::p,~'l'J!(Ji'O ll_[)OI~CCC:'. :: :.:0:;.\(~'l' l:3:.;L':I5i'I':·C.;~ :) 

ITPO.II.C.lJClX O'r I0-'1 ~0 I0-2 OT ITOJIHOrO tUC.ila B2X:~:·.o.u:c ~:c':'.D::;:. 



6. Y!CCJIO)I,OBCJHfiC I'JlJ001WTIOYliP2'1'0l'O V N paCCCHWIR 

Tiporp~·.:Ma J1CCJie.n;onruii1ii rrpo~eccoil r.eyoo:r\OriCyrrpyroro pocccH

Hl1JI neii?prmo, 1\0TOPM Mo;;:eT 01I'l'b npoi1e.ueHa B par.max rrpe.rvraraa;.:o

ro 31\Crrepzr,18HTa, ,ILOCTaJ:'O'Y:HO o6w;.-rpHa V. B:UUO'i88T B ce65I HCCJIGJL0130-

Hl18 rrpocTpaHCTBeHEo-nper.1eHHo:V. cTpyKTYPb! cJiaOb!X a.upomn.rx He~i·rp['~1:o

HJ:DC :t1 3apiDKeHHUX TOKOB, a Ta.I\Ee nccJien;oBaH;;-re CTPYI<Typnr HyKJioHa. 

HccJie.uonacrwr OYJ.IYT rrpone.n;eHhl I<aK .Il:JI.Fi .-.::oommx, TaJ\ H ,n:.rm 3.718~\T~JOH-

Hb!X HOHTp;mo. O.rr.Hill\0' B03MOJ:\HOCT1'! ;-rciTI)Jl.130B81-Hi'R 11'J'4:I\a v~ ,ll.:lJI 

3THX I(CJIOit orp3.HH'4:8HU Cpill3HWl'8JILHO HeC)OJl1UIOii CT8THCTI1IWiL 

}{ HUCTOR~ei.ry BlJ8i\:8HH CTpyicTypa CJiaOhlX 'l'O:-\OB 11CCJI8,UOBaHU B 

O'tfeHL Mnor~:x :;:wrrop::;-.reH'l'ax B l!Drp.:mm.; ;:ETepna.;re 3Hepr};HI27 I. B 

npe,neJiaX 3I\CIT8pHM8ETaJlbHNX OllmOOI\ cymE CTBYI01U:18 .n;aiiHI:W COI'JI::lCYDT

CJI c rrpe,n:cKa38Ham.~A cTaH.n;apTHo11 su ( 2) x u ( 1 ) r1ro,neJIH 3Jiei\T poc~1a-

6hiX Bsa.nMo,n:ei1cTBI1i/28/ •. CTpyKTypa Hy:\JlOI-ra HccJie,noBB.J1ac:o I<ar< B 

nytrKax H8MTpi1HO, TaR H B e/)J.. rrytrRa:x./
29/. 3RCI18p!1:\18HTaJI:OH1!8 .n;art-

Hhle Haxo.n;HTC.FI B xoporueM corJiac;m c rrpe;J:cKa3anum.m I<Ba>-lTOBoti xpo

MO.JJ.Imm.1inn/15/. O.rr,Ha.Ko, ncJic,ncTD~1H 3HntmTeJ1LHUX siwrre pn~.ieHTDJr:s::t.:x 
. norpeiJIHOCTGH cpaDH8HMe TCOJ)HH C omno;.1 CJIC.IJYCT ripH3H8.T:O H.J CG~,OJC-

• 
. B . 2 G HJI npe,n.napHT8JI1HI1M. -qaCTHOCT11, rrapaM8~'p Cl':I8WHBllii!1H Sln ','/ 

e,n;MHOH Teopmi 3JI8RTpOCJia6oro B3am~lO,IL8MC.TBM.fi Y13B8CT8H C TO'IHOCT:biO 

~_5_%~~~~~ YB8Jll1"l:I8H118 TO'IHOCTH 113I:1epe!i~fi sin2 
6V/ .FIBJL.'IGTCH ZC-

K.JllO'tJ11T8JILHO JJS.~r:.HW.1, Tal\ l\ai\ B pa1\1I\8X r·.1CZ:CJie~i i3C]j_~U\Ol'O 06ne.n::·r:w

HI·l:JI/30/ ero B8J1H'4:HHa .fiBAA8TC.fi O,Il;HMM ~13 HeMHOrlrX yKa3aJH~~i Ha CT;·J::·:

. Typy 8,Il;liHOrO B3Cli'IMO,UGiiCTBH.fi • 

.. 
Ir 1 1X ··c··lmp··r""'TX rryt".')X t''TO ~ro~~oJir."T .. ,... ··~,c..,- C,... r:. .t1 · J. _. . o~ 1!H.- ~l\.__,_. , i l vb Lr:t, llc.J.,:\\.:·.r~J.J) r, 

Teop:m. 

• 



G. I. HoiiTp8.TII"'HLIC TOKi 

OcHOB!roii 3o;J:a'w:i cJw.rryeT C'mTarr :~ rrpcu1: 3zorrrroo H3rlio poH~ic 

_ 'JJ-1 =--""r; v,._. ,> 
OTHOlliOHMR .R =OlJC 6 cc• B OTJUf411H OT ,Il)1XDOMaTWi8CKV.X vfl 

rry'IKOB n rzytme :-.~e'IoH!:!X V,.u He cyn{eCTBYCT rrpo6J1e:.·1, CBR3DHHEX c 

IT/K neO,ilJI03HatrHOCTbJO B 8HepreT:FiecKm: crrerwpax He1:.'l'iXrHo. 3'ro rro-

3BOJII1T, ITO H8.11JHM 0~8HKa'l., I13I1!8p}'ITb BCJI:Vf4J1I-PJ R Y~--t C TO'tJ:HOCTb:O, 

6JIH3l~Oii h CTClTirCTZl18CJ\OM ( ..-v • 0, 5~~). i<CITOJLb3YR. CBH3b MOE,IJY RY,u 

. 2 e .. 
M SJ.n \'/' C.}Ie,If.YiOilrfJO :113 1\Bapi<-ITD.pTom·oH MO,ne.rm 

R~ .. = 1/2 . 2e 20 . 4·e 
- SJ.n VI + 27 SJ.n vr 

. 2e 
sJ.n '.'/ MO>i\8T 6h!Tb M3:;;epeH C TOYJfOCTbiO 2·'' ,...., ;J • 

CJie.nyeT O.IJ.Hai\0 OTMO'l'HTb, tiTO ITpi-mO)XOHII08 COO'.::'IiO:JCEZC r.lOf.\JlY Rvf" 

11 oin
2 

0\'/ D OOJlO..C'l'l'l OliCpPMM rrpC)VIn.ram.~oro 3J\CIICpmvlCHT3. MO:::c'l' ~ 
CCpbC3HO HapyiiW.T1CH H3-38 ITOpOrOBtlX slf.;)ei\TOB pmvl;8H!iR O'iD.pOBC..:i

Hl:DC traCTYfU. 3TO f\~Q};WT CYLU8CTB8HHO OTp3.3MTbCR Ha TO'IHOCTJ1 orrpo.ue-

. 2 e JieHMR rrapa~eTpa sJ.n w· 
Bo:3Mo;;arocT:s 113Mepi1Tb 3HepreT:1t.rec::cyro san:-rc.zi,JOCTb RvJA rro IO 

TO'IKa\1 C TO'liHOCTbiO B TO'lii\8 "'-' I, 5% rrp:1 3Hepr!1RX (IQ.r35) rsB rrpc,::-

CTaMR8T IrHTepec B CBJI3}'I C B03l\:OX~HOCTblJ ,U8T8.J1:0HOrO MCCJI8.IJ.OB8:-E~R 

,IJ;MH8MI1Illi OTI\phiTI1fl rropora pOE,I(8HYifl OtiapOBaHnbiX tiaCTHU B sap.s~·~8H

HOM TOKe. 0.r.m,n;aeM08 l13M8H8HMe RVf B )(aHHOf1: 06.iiaCTI~ 3Hepf;,rf1 CO

CTaMR8T .v IO%, liTO Haxo.n;v.TCR B rrpe.n;eJiax -qyncTB:-rTeJ1:SHoc H 3Kcr:e

pHM8HTa. 

Orrpo.n;eJioH:1e 3HeprMM rropn:vrtmoro Hc:HTpHHO Ha ypomre ~·mm:n:r

.nyanbHoro C06H'l'HR II03BOJiHT 11CCJI8.U:OBaTI, ITpOCTp21-IC'1'D8HHODpe~,JGl!~:-~.r;o 

! 
He Yc"'YII"''~'l'''~.··· TOH'{OCM('!'•.• l \..L"v. , .. .~.jjl.d ,.... .l Jl.d' .n;ocT::rc.c:.:~~:.i B 3Clp.s::eE:w:.: TOI\e. 

'l'YPI:J II}'I\.JIOif:l B HCi~TlXlJII,HOi.1 TOI\0 11 C_;J[t3HOH:Ie oe CO C'l'PYI\Typofi, l·:o-



"m.r,n;~IT" 38.pill:\GIIHUH TOR. 3'1'0 OCUOOIIIW IJ;GHHO B CBR311 C rrp:·:::-

.TU1.!8CIG! lTOJlHW.i OTCYTCTBl:e;f! 8KCrrep:-E.10H1'8JibH!1X .IJ:al1HbiX flO 8TQi,iY BC-

: rrpocy/3I/. ITOCi\OJibi<y neper.~GHHD.JI . X B .:-te}iTpaJibHm-1 TOl\e .IJ:OJUaW. Oi1-

pe.n;eJIRTbC.FI H3 8H8pi':Uf Ha'1aJibHOI'O H8MT)l1HO ~1 napaJ.,TGTpOB a,n;pOHliO~~ 

CUCTer,J1I, 1~3M8 pH8i'.1HX B .11:8'1'8!\TOpe C OTHOCHTGJlbHO H8BUCOIWii TOLiHOC'i' .:J~} 

npvr MaJIUX GHepr:i.FIX a,n;pOHOB, OHa Oy.neT ilO.IJ:Bep;:\GHD. 88MGTIIW11 01lJ:iG::~:.:.1. 

O.n;Hai\0' s0:~ei\TI:l II pa3r:l83UBaHvm!' oy;zyT COI<p~3.TbCR npJi cpa:aa:rTeJI:S-

HOM aHEl.7Uf38 X 

JII1 CC C00f1T11fi DH8JI113:1py10TCR D TOX r.:e y CliOmUIX. 

6. 2. 3apm;:emrul1 TOK 

JIBJl.FIGTCfi .IX01'aJlhHOG 11CCJI8.IJ:OBruJ:10 CTpyl\T/phl Jf'jl<JIOHa: H37!.0 pem·:e 

lmapiWBbiX pacnpe.neJieimii l1 3~1~e:t\TOB nap~rmei-m.FI ci<e~rJl;·r!-tra. C HCDEo:: 

TO\lKH 3p8Hl1.FI, Ha.HOOJI:O!i!Ifi-1 IIHTe pee npe,UCTclBJI.FI8T V.CC.i18):(0B2J1118 s·~:.)e::

TOB paccemm.FI Ha CB.FI32.HHHX KBapxax, KO'J'Op!:le )];Qj',IHiiYrpy!OT DpH 00Jlb-

llll1X 3Ha'18H11RX X M yMepeHHbiX 3Ha'18HV..FiX q2
/ 32/. fvie'i8HBi1 Vf-4 ITJ'-

trOK, OOJID,UM HS.:1Jfj~1llHM 8HepreTM'18CIU.L~.1 r·a3pe:..ueHge~.'j' IJ:03BOJI~fT ITDO

.n;mnryT:SC.FI B OclJiaCT:O 60Jib!llHX X, H8.TI,OCTJTIHYIO .IXJI.FI COBpe:leHHI:.:X 3:\-

crrepMM8HTOB. 

7. ITyqp;:n ueqeHHX· no}i'l'p:mo Ha YHK 

Bwue 6wm paccMoTpGHhl D03r.;omrue s:r.cnep~;:.wH'-1'4 c rryLii·~~~.::; 

11 MGtieHbiX" Heii'.i:' pi1HO. 113 · p3.CCMOTpemr.FI BH.IJ:HO, 'iTO rrytmH r.:eqcEEX 

Hei1TpHHO, OclJI2.UaR ym1I<a.JI:sHw.r.a c:ao1~IcTB2:.1::, IT03:Bo.:-v1T :-ro .. zys::'i':D :;~~4-

nncTBCil';.ro ' 1 0I3h!'l pe3y;rrln'".'I'"U '1 '"''"'""'''t·ec~·'~ TO ncex co·~r,.-.r-,c;x :.:;,,::r;,'r'·::.:_ "l\,;.1 •• l.. . t.,:; .h.~:.l·c..i..J. .a.. L ... ucu\ ... .,-,;,. l ""\ ...... - 4...J .J,;,.c.,;.~...J .. .r:.. ... v ....... .!.Jd .... 

. . 
)CYlUCCTMom~C 8TOfi rrporpo;,i;,iU, BCpOII'l'HO ao BCC 01-:c::c p::;,:o:i'l'l-! OC':': .-



H.YTC.FI aKTYDJU,m:t~:;·r. C .upyroii CTOpom~, p0.3DW~·:-rc ri'J;T31·iJCr Dh!r.OJOiX 

SliCprliii MOI:\OT IIOCTDB!1TI> HODLIO 3<1,Tl/l'f:·T, pClilOHl18 1<0TOIJUX OIC'L'i~CTCJ1 

B03rtJOJr:Hl:lM TOJlbi\0 nyTCM 11CIIOJ:130Ba.HV.H M8tr8HUX HGi·iTpl1HHhlX ny'l!\OB. 

Mbl IT0.11arae:,1, 'ITO rryti:G1 MG'ti8HUX HGhTp:·i:iiO OCOOGHHO II8l)CfiGJ\

TMDHH rrp1.1 DL!COIG1X 3HGprMHX. J(eJIO B TOf.1, l:fTO p8.3pOiiiOH:JC ,ncTOl\TO

pOB ITO.TIHOrO IIOrJIO!!lCII:r.F.r, OOI:.ll:fHO MCITOJIM3YC:~-u.>IX )XJIJI pcrHCT p~llL~Hi 

HCiiTpiilrHHX D3ffi:~.IO.UG1IC'rmrii, y JIY'i:WaGTCF C pOCTOM 8IIO l)l:1 HH II J)HI\iOpL 0 

Ka.K E-0' 5 . B odJiacTr-r 3aepr:r:1 "' I 133 Mo;·::;.w o;;~:1'.UaT.s, 11TO 3!ic p-

HOCT.1:0 IICCJ<OJ!l>l~O IIpO~Cii'l'OB. B CDJI3I'i C 8'=:'!%!: lW:;~O'l'CH trpG3DiJtr.ii;;ic' 

~. j .L 

np:rBJIGl\aTCJIHfW.1 iH.1GTL B03~.:o::JIOCT.b orrp:;,U8.llRT1 3!-Iepr:no HGilTp:~EO C 

TaJ<OM Jr.C TO't1HOCTI)!J. Km\ ITOI\838110 B p&1JOTe/33/, 3TOro MOI(HO .J:OCT~:CiiJ 
IT pH ITOMOlUH r~;eTO,Ua M8ti8H1IX H8MTPI1HO. B OClJI2CTl1 S~epr:r~1 KC.OHOB (I -;-2) 

TsB ( OOJiaCTb 8Hepr}IM cbopy;::ae:.r.oro J';li{ ikiJ3) MOEHO C03,n:a'rh IT.ft!l·:·: 

TMKaJv!H: OTHOCI1T8JihHaJI OIIDI61·~a B OIIp8.IJ:8Jj 8Hl':~/l 3Hepnnr H8MTpUHO 

6 (E._,) /E.., = 3%; OlllliOI<a 6 ( Gv) BOCCT8J-IOBJIGH:{R yrJIOI.l2X IWOp,Il)I!I<:'tT 

panHa 7 r~mpa,u .UJIR. MIDOHHLIX HeliTpmro H 5 r~mpa,IJ; .Jl..i1R SJiel\Tpomwx; 

TOtiHQCTh ITpG,UCi\J.38HMJI TOtr!C1 B3lli1?110,U811crmUI He~1TpHHO COCT.:lBJIJIC';," 

IO eM ;nM 'VJJ YI I5 CM JI.M Ve ; TO'llHOCTh noccTa;;:orJJro:EIR Z - :~wop-

,nuHaTH BepumHH K}J 2 - pacna.ua - 33 11, Ke3 - pacrrwxa 7 M. 

- B-lfei1TpmmOM KOMIIJI8I\C8 :Y.tiK rrpe.eymmTpH:aaeTC.S: C03,U2..tDIG ny~;-:QB 

M8tr8HI:JX Hef:iTp:n-ro/
34 /. Pasr.Teph! H CTpyr<Typa .Il:8':'8:i·:Topo:o CTcl.EQ~::~ :.::;-

w 
tJ:CH.HRVHeHTpl-HIHOrO I\a.JIOp1Hv1GTpa, paccr:.aT} ::Bae;;:~e B Ht~CTO.F.iiHCi\i Ei)G::\-

JlOi.\CHirir, rro.n:xo,n:.FIT 6e3 H3MeHemr:~t M · .UM YH!{. ITo3To:.:v :~2me E0S.J:.>:c:·?-



)1JIH MGYOIIliH H81l'l'PHEO npen;ITOJWrne'l'CJJ 1WHOJI130B8Tb l\.p2 H l{c:J 

CTa!-IIUIII Me tieH.rH crrococ5Ha c Db!COIWi1 8-iJ:J)ei\THBHOC'r:I;IO II 70 {I-

. . (j ... p v C) m... r:> .. ,r.-l T,... o:::J o""\1'\"' rn T 1 , ... ,....-rt- ""fTK :-r -"T '~TT r rn .. , lJ:3CTHOCl!I, C..,H8.o.dp.nhH.E18. c.;.CvJ.,O ... p.1r.1 c.tM.jn ~ec,, .. c. JJpO J!Q,,.;;., LOJ.Op;.O 

MO/:~HO ITOITHT8TLCSI p83p8Ill!1TL rrp.r ZCCJICAO:D8!LfJI HCI\OTO.IJJ.IA p8Cl1DJ~OD 

3apn;;~cmmx I{-;:iC 30HO B. 

HcfiTpE1.7I:nrrnrx ~{-:.:o30HOD. Jip~·Jpo,rr.a s'roro :wpyucH:!.rr .n.o c~~x nop rrc:::::ccc':'

Hn. Pcwa:;out:·:r.I orr;_,:Toi.i r,10rJW Obi ciUTb norrLITI\a rro;:c:\a CP-E2py;:.;cE;~J: B 

pacrra.u;ax saprr::cHmD: l{-:Jc30HOD 1 Tal\ E<:lli B cJzytioo o6iWIJYii~em~H C?-:Ir::-

~. 'Cit"'()'' r.y--nr" .,,..··rv•r-~a T"'..,.O'~'(;,..,- -:lor-,:vc,•·cm·--·:"r/3:5/ O C''l''" V·~/J..J' \..1. JJ u ,I~V;_ -..H)~\.L.Ji.Al . .J .... J..d ""~0C.~ J..J V.l..b\.t,/I...JJl JL~ ... dJ.~(J.. J li ... :_J-

D3 t")T,.. .. 10)Trl ... :.C'll":':lT...,.! CD ~·,..... PY"Ic·r··e r'o·~,.nr,-, rroorrn ~rrrm- I"\('" D 3"I'rrro .. ..., ,-) :. u~••· ,vL. .o.1. • l -nu_ Jl · • >1 \, l.,\J.l. .... ~~.bJUi.l. D\..,.l ..L.J , u JJ ,c~ J_j\, :. 

ncb.;;.rcT_pliH OTliOC~r'l'CJILiroii ncpon?r:oc'r:r pacrrG,~on I{+- rr l{--r.:c::>OII01) :·:o 

onpe.n;eJIOHIIWvJ IWH3Jlm,r 

A == B(l{+) 8(I{-) -J. 0 
J3 (l{+) + J (1{-) 

R = c1 B 
dE 

lWli 

a = 

R = 

R(I{+) 

R(l{+) 

c12 B -
dxdy 

sHopr~m IWliO:li-mroy.n;b pacrra,r~Hoi1 qacTm.J:I~ I 

y - ne pe:1icmme J(CtJIHU.a. 

-
!{:!:-.- fi±IT.!.::rt:, E= _,._ ~rtn°n° II]{±- rr±:I0 t J\"'IO-;J :r a.-viO-'' -:- :·~-- . 

. DCIW,Hfl 1{± -- ir±I1°J', DO:::,:.iO:·::!IO, cJOJICC rl r.;c; pC!1C:\':':;D:1!1" .TVl.f: obrr:.~~ ·.'/: :~;-



HUH CP-HnpymoH;rfi, TaT\ IWR EGI\OTOpbio rviO,n:oJHr/37 I rrpc.rr.cJ:\a3l.rB8JOT ;vi;; 
•) 

a ;v ro-.... B orrpc,neJIGHHLX 06J1DC'l'HX Jf.8JI11U-I1Jl078 H .none A = 0, G!. ! ) . HUX 

3I<CIT8 p:HfliGHTClJll>II aFI CHTYDll}f5T T8KOBa: 

A (I{± _,__ n±rr±rr+) ~ ro-3 /38/ 

A(.c<± - n±n°rr0 ) ~ ro-3 /39/ 
};(I{± - n±rr0 0 ) -b ro-2 /39/ 
8 (1{± -..:.-- n;~n±n+) ~ Io-2 /38/ 

n C<± - n±n°i 1°) ~ ro-2 /39/ 
(TI- J+rlO 0 ) ~ '0-2 a 1 - __,_ 1 -1 --== ... /'.J~)/ 

Bosr.IO?.JIO, liTO B pe;r.onD~ paCITdJ~ax 1{± --- rr± 1 + 1- ( 1 = e ,f) ~.;ory'::' 

6hlTL BeJIHI<H BI\JW,TI)l "rop;i30H~'a.nLHux" B3a:Ii.m;uoi·ic7rmi1, c:.ww::BaiOJt;::·: 

noi\OJ1em-r.rr .nenTo:ron/ 401, 11 Tor.n:a B03I-rmmeT HapyweH:re fl. - e yii>1B8 p-

I\[jJIHOpOBOtiiJOJ:'O 0030HD., C yrJIX.'li'I Cr.'18lU~-TB2H:15I Vf T. ;·., V. 110870-
! 

~ry HG MOJKGT Ob!T:O HD.UG1:aro npE,nCH833H T80p8Tl'rl1'8CIG1. 8I<errep:m.IeHT3Jlb

HO HaOJilO.IJ:aJIOC:O 1I co6HT::18 pc:.crra,na 1~+ ~ 1J+e+e-/4I/ H m~ O.IJ;HOrO 

paCIW,UB 1{+ -+- 11+fJ+f-/ 42/, C,L(H3iW, YCTlliiOB.'l8HH85I Bep:AHRH rpmr:~I~<l 
BepOJI'rHOC'rH pD.CI13,71;0 I{+ - Jl+j-J-+f- DCJIMI<a I1 HG )~aeT OCHODClii!Ifi COr.:

IIeBD.'l':OCR B }J - c YHllrBe pcan:orrocTH. MccJic;wn3HHe pBcrrpc,n:eJieJr:·:li rro 

}laJiu~-nJIOTY B pacrra.uax I{± ~- n± 1 +1- IT03BO.TI~:JIO Obi rrpo:seplrT:S 

CTaH.IJ:apTrryro-<:reopmo-·5JteKTpOCJia0UX B38II:',iO,TI;eiicTBI·:i1. 

Coxpcmerme .JicrrTonno.ro tf1CJI3 .' Y;:.;.e yrro:.TIUI2B:.:IGRCJI l·.w~eJIL "-L'op::1-
" ..-< ll> Ul ., ... -1-

. 30H'r8JILHIJX CJ18.ui:JX D381:t.10,1X8H,~TBI111 npe;~CI\8:3LID8CT ,IJ)lJl p2CITCJ,T:;3 ,\.' -v-

II+ }J e, HDpylllaJOU(GrO 33KOH COX)8I18Hlffi Jl8ITTOHH.l:l.X q;~C8Jl, OTliOC::7c.r:~

H:yiO BepOHTHOC'l'b .-v IO-I3 . 3I<C118pl1:fJ8HTD...iJ.:SHO YC78..:..rOBJWi!li::~~: npe.uc.;r 

COCTC!B.J1R8T ~ 10-9/ 42/. 



,JJ.JI.n pomcHzR rrcpotiHCJicmmx I.J!:::JHliOCI\HX rrpodjiei\1 Hcooxo,nm.;o: 

- HaOpDTb f\iD:i\C:ri.:3.JibHO B03MO:i\H.)'l0 CT8T)1CTA!\Y B pacrra,n;ax: I{± -~ (JlJ)± 

11. r{± _,_ II±rP ~ ' 3800T.R:Cb rrp~r 8TOII1 0 fiO.IJ:aBJ18HI·ri1 JIO/.Uii.JX 3apH,IJ,Oi2:·JX 

acvu.:;.]eT p:·rii; 

- paOOTan: nprr j,JD1\CZ1/8JI:OHO B03;':10::moi·: l1HT8HCirB:-IOCTi~, BLIJL8Jll:Tb poc;;;::;

rrrr }{+ IJ+r:~+e- .. rr± p_+ u+u- T?" ~"r.,:T""""'-cr. -~:-:-rc·•r,MT ~'"'c·-.,--,..., ll - - -~,;; ~• .1.1. --;:;.-. "' 1 . ~- •• HV,.~,.._ 0 J. .D .r1 V~.,:., ,J •• Ll . .D j.1v ••.... , 

I<± __,_ n± fJ e. 

Juin''11)'-''l"Y.~:~"';,"' C'l't'"''ll'lr.~.~~ ,',-"t0 1I(.'Jil.IJI, ''"l'"'orlrJrl':rr-.·rli'')rr •·r') Y)"C 'J <.< lA ' l ., .. J1 ,:l v J"· ..• t.d uJ l I 'l l !l • • I 

rro,nXO,IJJI'l' JVI5I pcl!ICHli.H 8'l'HX 3<:l,JL3ti. 0)UI8i\O' ee HOOOXo.n~;r,:o UJ'JLC'l' ;~(Jlf(J,l-

IIVIT1: 

l /1 T,. .... "(' p c I I ..• "I ,. ·c r., 'J-y· Ji - c r") • -J Jd~ •• t ~ , :'jJ. YlJ ~~~~" J J> (.1' 

- 'a,n;pOilliLI::; IC8J1op::r.;o•rp0i.~ fitiel''CTOM C'l'pywrypH MH H8,UC}.J-I01l ~:.n:oHT~;·._:;::l;:J-
1 

UHH MIDOHOB M H3MepeHaH ITMfYJibCa a~pOHOB; 

IJ!I-IIWI.UIH 8J181\TpOEOi3. 

PacnoJioj;~cHHe sTot'r arrrrapaTypb: npe.uc·ranJierro · Ha p:-rc. 45. 

1 
MpoHHHii n;vcro::\ .UJIH rrov.cr\a s1lllJeKTOB CP-rrapy;LeH:~H ;-wo6xo,L(:::.;o 

MM8Tb C 
11

Ml1T8i0ll.l8ii" IIOJLHpiiOCT:OIO, T. e. HeOOXO,U:;i,;O ,TI.OCTO~Ot.IHO q&CTO 

ilCt1\J110t.I8Tb" HCUipc:m i8H~~.R: _TOI\OB __ ~r.i_?_~HHT8X ~i JUH32X. . 

r ...,,..,OB"!"r, .. D01'0'7""\r-'T"'o~T .. t·entJuT'"Q,...., ...... r .. - .. 11 "'""tT:":"\"t--..... .......~r. ·.--re .... , .... .. Kt.."!.~rrr~· .. 
Ch""l L.ll.Yl I ~ J::,.:: .• ;, i •- G ••• \ 0',,.\;,.. \._; !~. ~ :,; :\ ,:v•.l ~l,l~ ll.l..;'-_:}•l•-< ... < . ..._n •• 

SJl8l\TpOHOB rrpe,D;CT8B.Tlfi:8T COOOii :U:WHH,LI;p::seC!\Hi1 COCJTJJ; rt 4 i·.l l1 ,UE::-;o :; 

20 M C OllTIIti8CI\OH CliCT8MOii ,IJ,JIH. COOpa l18p8HI\03Ci\Oro C:SeTa IW '..:.;O':.'C-

.. ,. .. 

. -·... ' ._ .. 

rrn:JI\1(~rn.I:ICC OTJIO::Ir.;:.;c p /(n - r):::: 0 'G ( 1VIH .n:pyr':i :~ L';'t~; .... )n ~)'i'Ll r.\·'.'i :; \ .. ·-

.l.·r,,) j)'I'J (· );[: ·:· •) 1 '"'') J('lC'l' ] 1 ()'J'"ll'···l-l("l'' "''t''''r :; ll'"''''l't)l]''l) 'j \\. Jl,.. l'•d\., ' \J.\ , ~ ./ I ,1iH .-,dl. 1 j'l lll•• .j l\ ,..,I. •1\\ •' 



) 
11 T0Hl\ilii" (no I\OJiril!CCTBY r/CM" H pCl,l~.G)~.) CllC'1' 1Iril\. )1,0IIOJIHii'.i'OJli,JiOC 

npcm.~-.YI4CC'i'BO no.nopo~~o EOJ\ pa J0 1I8l'O ro3a - xopoiuCUI ;r_po3lJ~llWOC'l' 1> 

B YJlbT.P8·lE!OJ18'ronoH oe5.7I3CTM c:18I{Tpn BITJIOTb )~0 roo m.1. n CJIYl1D8 ,n::rc-

Kpi'i:I~'IHDlT,:I:CI 3JI8l\TpOI-IOB OT r.TIOOHOB ii C50J188 T.S:-~GJlL!X ti8C'J'Ia.I; .Il;O l'TrJl~'.'I:S-

Ca p ·= 35 rsl3/c .JJ;c.:lB.llGI-nW Bonopo,n:a COCT8D1:'r 0, 03 8Tf:l, ITJIOTIIOCT L 

2 7 Io-6 , 3 r- 6o 
, • r; Ci.1 •• 1p:~ 8T0:.1 8Jl8lCTpOri 113Jlytr::'l' - o \_.:}070HOD 13 l~I-l'l'Gj)J3<J .. :lC 

J.t.Tlim DOJUI 100+600 m.l ( 27 lJ.)OTOIIOD B HII'l'O pDD.TlO 200-;-GCO In.l). l-1I1TCli-

CHBHOC'rh sepe~monc::oro cBeTa :.m::-:rto yBe.n:-1s~rT:c, y;.:eH:c::iaH M:.myJI:r,c 7 

_. JI,pyroi~ CITOCOO - ilpl-n!:G-llOH.v~e CBCTODO,Ii;OB, ilOi:<:pU~J.'LIX TOHICHT.l 

·(~ 30 r-.mr-.1) CJIOei.-i npeoc5pa3oJ3a·rcJIJI cnel(Tpa. IIocJIG.JJ)Ui-i cnococ5 Tpeoy-

B CliOTtf~·il'7C :1Cil0JlJ->3YOTCH 32 OUCTpUX t;_1. s.y. (cJ.iJY-30, 58 AVP). 

I 
CJ.IYtrae l1pliMGH8H11H lf.Ji.H. CBG'ro:;c5opa CHCTGMhl 38pKa.J1 BXO.D;HOe OKHO 

.a .y. ITOI\PhiBaeTCJI npeoe!pa30B3.TeJreM cneKTpa (50 MtGVl ITJierma r13 p 

Tep:iJni-mJia) • 

[\1:l;poHHui1 Cri8I\TpouoTD no.nHoro nor:rw:ru:~r-r::H cocTo:rT H3 HliOCI\ co

qermri·J l50xi50 :,:rr-12 • CTpYI<Typa I\W:\,no:tl Jitre~irm - 2 c:.1 cTaJm + I c:.i 

CUHHTHJI.JlHTOpa, BCero 50 CJIOeB. CI..UUI'rViJIJI.r'J.l.UfOIIBblii C30T coO:rpoeTC.ri EO. 

fo HJ.lJ{ iJ!3Y -:-84 ' ITpH IIOlv1~Ilt11_ Q~.~~~Tl1TGJUI CilOI\Tp:l. ilOJIHOe lil~CJlO 5itr8-

e!t -\ 600 • OJ:m.l(ner.me s H c pl'e Tli'IeCROC pa3 pea:c1m e 0/E ,;; 50,6 • E-I/2 

(E B raB). 

pacrroJro:-:~eHI-Ihl.X BOKpyr nytma. .Ilf:-ma Mo.r:ti:rl' a 4 Cn-:;--·(7 
\. ... ~_....,..... . ..~ ... 

0 

J;;,:ec·r 20-40 m:7:wn :~3 ;.;c.J~iro:i ~ pyou cotroE::eZ\J IG, 5:·:IS ,,5 :.:: -.:; c 0'~·.::~.:.: )-

C.U'HUTHOI'O ilOJI.H odpnTHO ITpOilO fU:~OL18JlbiW PD.IJ;WJCY 14 COCTLU3JlJICT 

IOOO + 3000 \. () l1l):! rt = I u. 

\ 
\ 



oG 

~~.11 ('i~1'nO!f, !JCl ).XO.ll.?::IIa 00CC11C lJl'JD8'1' L Dl{QCJlCir: fG 1ICC.TIC.ll.,YC.'.:HX Jl~ l(~ i I,;

,nOB ~·I, D HCl\O':.i.'O_I)I!X CJJYliaJIX, HX IIOJHIYiV oc5pc~c5o•r:-:y "on-line ". JlJUI ~~·~·o-

1'0 IICOCiXo.J~tl:v~o m.IcYI'l• <U!lJ:ll):l'L'.V py 'l'p1r I'L'up:l Jl'l'OJ>l)t'O .Yl>OJJil.il, UlfllC.J~('.'iii

JO:lrfJO rw.po:.iC'l'Pil rrpa1wn 3opmr:emmx lJaC'l':n.: H l.JHCJ10 ;mmrcii OT 0 - rcJ::li

'l'OB 3a npcr.tH I0-:<50 r .. mcer\. llpc.unap:t'I'GJ.tr,rJOc IIJ)OC1\THpoJJumw JIOIW:--J:.r-

BacT, 1I'ro 8TO no::;;.;o~;mo c ;u;-rpomr~i ~rcrroJIL30D8H~:c:.r; oucTpo.r~cilcTBYiO: :,;::-: 

113Y H CfiBD;ITpOUOCCOpOB. 06'1eM 8J1GI\Tp01·LII\r-4 COCT3EV.T I6 xapiWCO:iJ }~Jij:: 

u a.npomroro Iw.nop;n.:er:rpa. 

8. 3. Tpnrrop 11 cTDT~rcT:u:a. 

PnctrcT CT8'i':~c"T:ma rrpone.uerr. .rvm r-:r.1ry JI:oca a,n:por.moro cytma 35 :::'32/ c 

~pc.nn.rur 8IJtJCI\TlmiiOCT:O pcrl1C'l'p8~·El DCCX y ITOI.illHYThiX BLII.:!G pacrro,n:o:J :--~c:~

)JDiWHIIID~ l{-r.iC30IiOB COCTQ3JIJIOT 0!\0JIO 20%. ilOJIHM BCpO.S:THOCTb pnc~<!~2. 

·~-MG30IW na pacrra,r;Hoi1 6ase OHOJIO 30%.JlOJHI }{+-II K--;.~e30HOB B TI~lt.I~·:c 

:pn 8T0~11 m .. my.nbcc np1:~;:epHo o)~:mmwBa ( trT) 6JiarorrplrHTCTByeT no~o.:a.:~o-

1110 JIOJ:\HhiX 3apR,UOB!1X acut,:J·/Ie'rpm1) M COCT8:3JTJI8T O?.OJIO 3% • 

.Il.JIJI H3ytren:m qacTUX pacrw,rroB }{± -- rr±ri±rr0 , K± --e- n±J0n° :: 
± -!Po- TI±rr0 ( ;..;o;i\HO orp8Hl:il.JHT:OC.R: HH'fCHC:IllHOCTI>lO B,npOHrroro lT'J'I:\a 

'n? li[lCTHU/LVTl\Jl. Tor;~o 0:l0H OT DCOX j)OCfO,HOJ3 ;:(-;,;c30IIOD (n oc:;\)1':~·.-.;: 
I ,-

t - }J :!:.-y n 1·~± ~ JI±rr0) O.Y.'lU'J'. coc·~·rm.JJJJ'l'JJ 10') p:Iclf:·,:~on/n~r:l.il. :;:· ·, 

JC'l'.ffi:mc ...... I CCI\ MU uy ,n:c;/i :VH.18Tb BpeNlH: ""'IO i·;H\C81C JI)IH BL!pa00'2im I)C:.:c:-

JI1HOO ilpOOI\THpOBat!!rC 8Ji:OI<TpOIHn\1I TpHrrO)Q D0::\83:1:088'1', 'ITO 11):: 

JI13onamm !1IIl)op~·~iD.r.Li-:-r TO.iibiW oT r.o.uociwrroB Hr, H2 , H3, npe:.:c:::::: 

r::, ,~ .. cr'l'" nrro·IH/J TTQC'T' 01 TOULIO TfJI~ }TCl)rp~·:;·rono v J.q.l\ vl\ J ·~v M - L. ........ ~ ..... i.Jl. .c~ ..,v .. -.. ... lV.J.. 

rJI"':''··c··r·:r~n.r lJ<:lc•r·~·r·~~·r· '.L)o·· OT D'"'C,..,'P"'OB ·\·+ -- .u +,, t Jlio\ J1 lh•••• <• •>W,<-T•"•• o l'l J: u ..... , • .J. ' - - 1- - Y 

IO.l!JJ0.'/51 cy:.::.WpJIUil c;rrHOJI O'l' CITCi\'l'pOr.1C':'pOD ITO.i'i.iiO..:'O 



~) i 

Co r,. ··r-,:: ()''' "CI,O '"I r r<~rrrC'I·' Ul"U. !'.:.~.;. .J.. ~1 Jd ... UJ, J..l· .. ·.l r;:.:C'l':O 

50 r.mce!\. ITpo,u:n.:p::Tc.ribHI:.Io cooupa:-::cH:r.rr noiW.3UDmJT, t.rTo r.1om-w no

~·po;rTn · 8.;1Ci~'l'POH:Ecy, orrpcr-oJimoul'f:J 3a :.JTC• npc~,:H q;r.cJIO 'D -IG3QII'roD JJ 
~ 

-J(CTCl~TO_I)C C DllCOlWi·i ,UOC'l'ODCTJJIOC'f:S;o. ;1 'l'Ql\, np:'l liHTC:ICriDHOCT;l ~-;,1,-

0H!IOrO rrytma 107 
ti8C'fHH/UJ1l\.Jl 8.1101\'rpommn 'l',P11rropa D'fOj)O.i.'O ypomrn 

Cll08T HJ(OIIT:·r~IH.U~pODDTb liD.CTUO l?G.Cl18,1J}! 11 OITpOJ(O.Tl:!Tb HCIWTOpue ;-rx 

~opai\Tcp:-rc~r'lrn:r. 

n 1\[J.tiCCTDO Dpor.icH;r 8IWI:0311:~=,n: rrp!r.W~.1 B 'l'Ot!OH;,;c I l'O,TI,.:l 3 C·::~c

~a no I20 CMCH (-- ro6 mr:oron). Hcrrocpcmcl'DGHJill;~r yr.mm::ciEfCI\1 rw:-:o.!J,:;:.: 

mcJro 3DJlCI'liCTprrponc:.nmrx liO.CTi.rx po.crra.n.on: 

'{+ l- - n±n~rri~ ,...,. ro9 

J{± - Tt-r1o.1o J -j 1 ""' 3 ·I o8 

l{+ .l- Tr+rrOt -->- l -d ""'5 • I06 

.CliO, t.ITO CCJlli mrr)op;-.;$.J:;no 0 C00hiT1:HX 110CJL8)1)-IerO pJ.Cil8,:QQ l\~O::mo )~.i1JI 

a.JJ.bHeitllero Cl.HM:,13a 38.IHICaTb Ha MarHI1THLW .:18H'::'DI, TO B OTHO~on;;:r 

epBhL>:: ,n:nyx pacrr8,Il;oB 8TO ac5coJnoTHO I~CKillJt:eHo. CJI8JJ:03aTe.7lhHO, no.•:H.sr: 

:>pac50TKa .n;rumbrx o mrx, saKJIIotraro:ua.rrc;r B E E:ItCICJien:::-r nepe:.reHHLLX .J:a.r:~:-

1 H IHll\OIIJicn:a~r .UoJI:-:u;-nJIO'l'a, ;~om~:Ha npoucxo.ur:Tb "on-line " co c:w-
1 

)CTbiO ""IQQ COOUTHi-1/cci\. 

p11_ 113yqcmm po.11mrx n~1nn.1.rr.oB ~ - ~- 11..:...c o ;r 1 - ___._ ~- f.J · )-J 

I 
rr -{+ ~~ + - "{+ ry+ ~ -

I'l'Ol cimnoc'l'b a.n:pormoro rryt1"I{a uo.ilccooul')0.3:ro yncJmtr~:'rr, .no IU0 1Wc

lu/J r-.myJrLc. 0cHODiiLii.1 ycJioBneu Tp:;rrrcpa y ~TOHO::J:-:;r G-J;I.OT JI(UL~ti.!c 

I·+ 1r+ • J. · 1.- . ..,._ - f-1 (). . ::1 . C'O.J~ _p:-tOO'l'll n 

(:'j' P• \; )() j :: t'l'J I 

\ 

· r ,.J · · 1 
!IO,.....,~;·~.(i p:tCll:l,ll,tl11 i\-

,f- I -d- }-' fl 

\ 

\ 



. . .. O"'mi P"O' OTIT .-.p .. oonco B"cocro·r •P•rnc·rc--n··oc"'·· a,rrnor:.nrono ·nrt.:•r" lr -cr . \.il) C"< -" ll' ,.. •'-' ·,.[ H j _,;;.1·1 ;'j !4 l,! •.J.l 4£ -L l!J d\L.l ,,JJ4 

OliCI\a 3lliipCU(CHIIEX pacna,r:;on H3yqacTC5I. ~Iano:,:H;rM, tiTO ar.;ecTC.H 3.?:.TT3.C 

0 !.fHTCHC~IB!IOCT;r B 2 ITOpF.iJU\a. 

\ 
I 
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T:16;rv.nn. I 

Comt.ecTHaH BeporrTHOCTb per:-:cTpaQifl1 ~ 11 ~ OT K~z 

pacna.,n,a B 3aB:1cm.~oc'r;,r OT a:-remHe:r1) pa,H,xyca c~aHU:~v. 
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MMacL pmno~r 75 r.1, paccTo.m-;:1e OT 1-w:-rua pacrr2,:-;:~roL oo.sl::l 

l-1:0 CCf·OJJ::r!Ibi )~8T8K'l'Opa - 45 M, J)18M8Tp .IJ:8T8I\TOpOB CT81ID;l~;{ 

j,1QLfCmin - 2 M, ,UHWi!GTp IWi·iTpFilH-:oro .IJ:GTCl\TOpO. - 3 f/l, ero 

Bee - GOO T. "\ 

~~~~ l)' 
'li11CJia B3aJIMO.U8MCTBY:i1: RaOHHh.TX at-IT!1Hei1:Tpmro OT Pvw. 4. 3aoHcHMOc'l':o 

\ 

1{- - Me 30HOB, no:n:a3w-n-me Ha puc. 2. ll.J::~Ha pacrra.unoH 6a3c.r 

np:·m:ri\iaJiaci:> panF.oil 75 M, paccTCm-::1e oT KO.EUa pacrra,ru-ro::: 

Oa3H ,UO Ce pe,II)fHhi .UGTGI\TOpa - 45 M, .UH81'.l8'l'p ,U8T8t~TOpOB 

3 M, ero nee ;:;: 600 or~- ·----

C"'!'l>-fTT'rcr ''8't:81.:",.. • J. <...o..r "--'..••r.&. J.u • • ... •l.T:.. • 

Mil, TAS - CITO:i~TpOi'WTp IIOo~1HOrO ITJrJIOL:.\0H::5I, A - c..4fO:~m.:~: 

ITOrJlOTJ'iTCJJ.b. :.'! - MlOOHHU~-: (MJIL':'p. D - :rc~:'l';);;;~: ::,: :t JI:CT 0 i~'l' 0 :l. 
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Mo.n;ei1cTB:vri1 oT K;3 - pacna.n;a. R
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. = 2 M, R11 = IO eM, 

= 1,5 M. 

Puc. 9. 3HeproTKY:ecf.:re crreic'i' pt.r 
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•r+ T{+ . Horo 'IlfCJia h 83- 11 1 ;;..2 paciTc.,UOB. Ld = 75 M, H
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= 2 I·.1, 

Rh = IO eM 11 Rd = I, 5 M. 
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..L. I.J • .. J 

= 20 : 5 : I . 
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. 'J - ~ 
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PMc. 26. Pe3~l:sTaT i\iO,UeJizpo:Ba..r-:zH v ~r - :c 38..7lr.:o.ue:1cTD!'ir.:, I!,::::Y:~\820 
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Pnc. 29. IT01~upcpmoc co\rcimc Tl)!~rcp:roro rrpmw::~yTrc~ n C.J]Jnmo ;rc
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H0 , Hr, H2 , H3 , H}J - X,Y- rc.n;ociwrru CU::'£H'.n:JJ;un~::omr::x 

C"t!eT1UII\OB ,1LJUI peri:CTpa:u,~r snpzc:CHHll:i: traCTI:TI; M I13i.IC

pcmm rrapcJJCTpoiJ 1r...c Tp.::cl\TOp!riL llli!p:ma .fitrcihar 

ITOI\a33HU ':i.'O.JI:SIW 

GS - .f1'1C!WTlli1 r2I.~.m-CITCI\Tpo:.:aTp !!3 cz::,r:::;:-:trci-~ CO CMCC'l'::?c

JlCM crrcr·:Tpa. Pn3~.~o' .fP-roilrm: 76::..76 r.:-.-12; 

IIC wrci-~cTuil n_r(l)O!muH. I{[lJIOJ!lTI.~o'l'p 1{3 co;QJ;t3I{trcH co ct,IC;C:'i·:~

TcJim.1 crrci\Tpn. Pos~.mp .filrc!~cii I50:-:I50 ~.:.12 • 

Puc. 4 7. rasonuil noporo:;Eil t:opeH;.:o:scr-J:ii c"t:re'?'ti:I·:R. 
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IIPtmomnm 2 

06JisaHHOCTll Okt'111 no rrpoeKTY "3xcnepmJeHTBJWn:Ie 

KOCHO~OBaHHH C nyqKOM M6~6HHX HeiTpEHO Ha 

ycKOpnrr.e.n:e li~BS '*. 
(Kpa.TKOe HaSBamie npoeKTa "MetleHHe HeiiTpmio"). 

I. BBa_ztamte • 

.BltJIIO'flaHCh B o~odpeHHyiO IlKC H~B3 nporparJMJ HCCJie~oBa.mrli c 

"MatreHHMH" HeirrpiiHo Ha ycKOpnTe.na Y-70 IWB:3, ROTopaa B HacToflli{ee 

BpeMSI HaxO,ltHTCJl B CTa.u;mi 003~aHWI 3RCnepnueHTa.n:DHOii YC'I'aHOBIGI, 

OliEl'I B lil!E.eCJ.t6JJYiout6M IIpriJI~emm K OCHOBIIOMY npoeKTY onpe;t6JIS1BT 

ODOli 0653a.HIIOC'I'H no ~or.ry np06K'cy, KOTOpbie DKJIIOtta.?JT paspa60Ticy 

Jl cos.ztrume: 

- mupoxoaneprrypnoro rasol3oro ~epamto:s.~xoro ctrt"r'nll<a, cneKTpoMeT

PJRGCRIIX Ma.I'HRTOB, BJU)OHHOro RaJIOFJieTpa 'l'HII.a "co~" (aTII 

~pH aneMaBTa BXO~ B"CTSHURID Me~eBHa Be~pHHO"), 

, - xoop~mTHoi 'llaCTR MIOOIIHoro ~eTeKTO)?a, 

- Ma'I'er.taTINacROro odecnetre.Hrui ::>KCnepmaeH'l'a, 

- o6pa60'I'Ity ~aHHI:DC ll a.Hal"ill3 ibii3ll'l6CEIDC pesyJihTaTOB. 

W3l{tlOCRaa nporpaMMB. HCCJI6;tOBa.HUii,. CO;:t9p.i:1BlijafiCSi B llp06KT9 

, sRCnepHMeHTa, Beet o6:mqma H noTpedyeT }1;IH. :SWIOJIHeim.a: ~eJ.Il>-

uoro npeMemt. rpy Of.iffiri, oxmpa.B:C~> m~ cBo1t mmT-;-·naxoiJJie.HHllli B 

pru.ma.x IIA-4 :ntcne ~oHTa II :a 60Jiee prunmx nccJie,noBn.IIIDIX, D~1)ru:~eT 

oco6ui1 nnTepec It ~YIJ (pns1l'tlecxmll1 npo6JJeM£UJ: ncCJie,IJ;Ol3a.lllr&O pe,u.rurx 

paCRanOB K-~630HOB H r~dOKOHeynpyroro pacce.~ H6fiTpnHO. BMOCT6 

0 T6M ~aCT~ axcnepmmHTa OT Ollllli 6yJJST no,:me~liBaTh li OCTaJib

HyiO nporpru..n~Iy UCCJIG~OBruruil. 

Cin:Icox ~acTiilll\.OB :nwnepn:MeHTa, T:pe6yerJHe U3.TOpuaJILliHe pocypm~ 

H cpoKII Dtmo.mio:arur o6sr3aTeJ!hCTB OHHH Ha nepno~ cos,n;ruiiDI R sanycRa 
\ -ycTaHODl\!1, I!p!IBO;J;OHU B CO~TDOTCTBY~ llilpa!TXJPX ,4aiiHOrO !IpUJ10;.\e-

miSI. 

\ 



') ·\ :;110II1l·: .; lv·· \J[OPT·il n,"J'P ...., e J. ~ ',. f l ·o.ll L ' ••• 1.1 J • ! 

MCTpOD a,npoHOB, a TD.T\Ji~e COBMCCTHO C J,O.IJ:OCI<OIIW.m HI ,H2 ,JI3, Hf4. (p::c. I) 

H3!J8pR:eT rrapaMeTpH r::ZOOHOB. A,IrJlOHEHM r:aJIOp!·L".mTp COCTOl.i.'T H3 01,.1!8.T.LSlii..iX 

MO.IzyJre}{ (puc .2) c pa3:.~epaMH rronepetr!wro ce'iemm I5 x I5 c~.12 (!5~:2 u·:. 

7,5 X 7,5 CM
2 (20 lilT.) I1 5 X 5 CM2 (~:Q IUT.). J:,1o.rr.ymr IW~ffiaHy-"zOTCR: B 

C60pKy C P3.1IJIYCOM OII:ICaJIHOM ORpy;KHOC'IR 2 M, }r306pa.Y.~8P...."'yJO Ha p!:C. 3. 

Mo.zzy .. m MBH:omero ce'tieHHJI yxna,J;HBa.IOTc.rr :s6JIH3~I oT ocM rryqKa, r;:J:e I:.:ee'l'c: 

60JI.'biUaJI 3arpy3Ka OT traCTlill; ra.JIO IIJ'll<a. 

2. I. KOHCTPYl{lU:!H MOJI.Yjifi 1CJ\J10PI:iMETPA. 

Mo,rryJill Ita.Jiopm:reTpa (p:nc.2) rrpe,n:c~ra:s.rurroT 113 ceOJI Hc:.dop trepe;r.y:c-

Il{UXC.Ff IIJiaCTllli H3 ClUIHTU.JI.i.JITOpa :K jl:eJie:3a. 06mee KOJI1-I'i6CTBO n.Jiac·:·::n 8C 

(40 li3 CIJ,1IJiTMJI.FITCpa I1 40 113 ;r.eJie3a). KOHCTpyY..$!.8: MOJIYJLi. a.Ha.10r~:tn~a 

rrplrne,n;esHoi1 B pa6oTe/I/. To.morna CD.11..!-I'l'Y..JI..liRD;!roH::.ux ruracTr.:H I m.1, a ;Ke

Jie~HhlX 2 CM. 06maR TOJTiitillia 7.~6Jie3HI::lX ITJ.:acT!ili COC':'al3.n.'leT 80 C~;l (7, 5 F.,:J:. 

,IJ;JilUI K.Jlli 45,5 p~. e,n;.) , a CUIIHTl1.li.TIJTI..T,MCHHIDC - 40 CM ( 0, 7 .H.JJ:.,IJ;Em I!Jn! 

0, 9 pa.n;~ e.n.). Tar<:rrM o6pa30M o6ma.H To.m:nma KaJiopMMeTpa no rryqn:y coc

TaBJI.freT 8, 5 :m • .n:mrn HJm 54,5 pa,n. e,n;. 

J1s pliC .4, B3.P.:TOrO I13 pa60TlJ./2/, MO.:."J!O OI(CH~T:O, 'tiTO Ha Ta':\o:<! TO.ii

l!Ullie rrorJiomaeTC.P.: OKOJio ~ 99% ~Heprl'lli a,zpoH;-roro .m:.sHR rrp::;z ~Hepr::~r I5 

raB H .... 98% npn 50 raB. 

Cl:ull-IT11JLl.LP.:TOpU B r.~OJJYJie rrpoc~.1aTpHBa.DTCJI llw10COi,; 1:3 cr.:eCT:ZTe..~-:::: 

CITCKTpa pa3Mepa"vl:U pa6o'tieM OOJiaCTl! 14,4 X 120 CMZ ;I TOJl1~:.50ll 0,3 c;.:. 

Ha O,IT.HOM KOim;e CMeCTIITeJifi CITeKTpa (co C:TOpOF..!:l <1>3Y) ~e,.~1av·::'C.fi 'qe?!:!IJC 

paBHOOTCTOJ!llUIX npo,n:O.JThHI:!X pa3pe3a I-f ilOJ:~eHHUe ITO.J:OC!\:I B:rr::u::t:-J:'C..C: ::~::: 

Cl.l8CT;ITC.TJJI CITC!\Tpa .t.O I!3I'!~6aJ-E!JI 135 CM. 
') 

B MOJJYr.Y:..A posr.tepoM nonepeuJloro cc-qe:I:m I5 ... l5 c-.1 .... l~cno;rr,oy:J:-crr 



B MO,rr.y.lUIX MCII.bllU:X pa3::repoB - CIICICTp0\18Tpl~CCI<HC @3Y -84-3 C .IU~~:;o·rDC:.1 

q'OTOI<a.TO,IJ;a 2 c:,i. Hr.~yJILChl OT <D8Y -84 jyJJ,yT YJ<Opa'IHBQTI>Cfi ITO MCTO;~:J\C, 

OIIJICllirHOE B /
3/, al1a..7IOI'l;:'t{H0 TOMY IW.IC 3TO 6yJJ.eT ,I(eJiaTLCJI B 3JIC:i\'l'PO-

113 BCCX SJIGII!CHTOB MO,T"lJ'Y..R KaJrOpz:.:eTpa HaHOOJiee H8CTOiiKHM :a IJ<1,1I,J:~-

I.UIOHHOM OTHOill8JU~1 JIBJIR8'l'C.li CM8CTlPI'8Jil> CII8RTpa. B CM3~1 C 3TIIM l\OEC'I'_I) 

lUifi MO.n.Y.lli1 npe.nyCMCJ.TpMBUeT 3a.Jiv1CHY CMeCTl1TC.7I.H B IlpOUCCCC 8ICCI1Jiy8.r.J.'Ol(1CI 

ICaJIOpirrMeTpa c5e3 pasoopru! Bceli c:rrc·rew~:. )L:rr..R. sToro cMeCTHTeJI.:& cne:~'l·ps. 

paciTOJ!ai'aeTC.R: B Cil8lU!a.JThHOM IIa3e ( CM. cetreHze A-A Ha pMC. 2) , :V.3 IWTO

poro ero MOT.GIO Jier:co BLIHJT.b CO CTOpOEb! <D3Y li 3lliv'ICH!rT.:& )ij)yriD.1. 

)J;m KOHTpOJI.H paOOTbt <.l?3Y 11: T8RJmCi1 ICa..JmOpOBRli KaJIOpRMCTpa rrcpe;J: 

<J,'OTO:Ka.TO,IJ;OM Kaxw;oro Y!3Y I{pCIIMTC.li CBCTO,IJ)10.1J: T:ma AJI307A. 

l{ IW.J.\I(OMY MO,Uy.i'ilO IIO.IJXOJJJ!T ITO 4 K3.08JTJI T~ma PK-50-3-13: 

- ;n.JIJI rro.n;atru cnrna.na Ha CB3TO,n;Ho,n; 

- ,I(M CJLqTHJI paOO'Iero Clli'H;3~1a 

- .IJ:M B/3 IIl~TaJU:H ~3Y 

- ]I.JIJI. ICOHTpo.mr KOi&.1JH¥IKclifi:H 

,IJ;nma clrrHaJI.OHoro ICa6eJiff 150 M (onpe;~eu.eTca TpJr.rrcpoM), ocTa.JI~Hl£( 

,., 50 M. 

2 2 . 0"J1.A'lT ,, ;."· r f1il IL~ pt.: ~;.ml P!,i 11 'k" -~JTfT.fh?Q?"Cq •. • • J.!~·l,..LJ..h..l......l ... LX..L:J ·....., ... ~ .• .:.....; ..:.. ._..1 s J.~l>-). ~.u-- _ ... w. 

Ka.7IopiD.1eTp I1M88T pasMepbi c6oprur C pa,IJ:lfYCOM on:HCaHHOH OI\py::·:IIOC':'l: 

2M :VI TO.Jlliit:LHOii B,:n;OJT...b ll,Y'II<a I' 6 !•!. Bee :RaJIOp1D.!8Tpa \ :s:.1eCTe c crep:-.:oii 

,..... 200 T. To.Trmrma no nyqK.y 8,5 .rr;n; • .rvr::rn (54,5 pa.n;.e4). 

AHa.JIOI'lftiHH~i ,n;eTGKTOp, EO M8Hl>ill8ll ro.JIJJ.!,M:!H (53. CM :.t~8JI838.)/I/ ::.:e.: 

PC!-3P8illGHHe no OHepr~m: 13% rrpM 10 r::~B (puc. 5). 0:-;:~aeTC.ff, tiTO 3nC:.:JI'G

TH'li8CICOe pa3peiLemre Hmucro KaJIOplTh1CTpa B oo.r.acT;r 3Hcpr~:H "'-' 10 I'3B 

6y,neT () (E)/E ;S 10~~. 

Koop,n;!-IHaTHwr ?OliHOCT.:& coc~c.'J3ET :nemrsmry ·"'-' 'T" 3 cr.r • 
• 

Eo;;oe TO'lili!:-re· 3H.JtiCHf':JI o;:c·r.n:ac:.rr::x napm.:eTpo:s l\3.110p~:-:.~eTpa 6YJ.l.YT 

~~~--------·~· ----------------~--------· ---. .~__:___ 



rroJiytrer-w: nocJle npone.ne.mm Mo,n:e;r.v.poBalHJI :rra 8B:.:. 

Tei\yt:an: I<aJirr6po:nKa r.ro.zzy Jieii a.npom-i oro ICD.JIO P~'E.teTpa npm13DO ,:nJ;r;.·c;r 

M8)t:.rr.J UllltJiar.m JCKOp.HTeM C ITOMOU{blO CD8TO,TI:HO,TI:OB. no.nee TOtUID..F.r I\3.iniOpo:.~ 

Ka ITpOU3BO.IJ:MTC.fi C IDITepBa.JIOl\1 B HeCKOJib KO traco::a C IIOMOll[b:iO CMCTOJ:rr.: 

OTHOCHT8JILHOI'O KOHTpOJIR, aH2.liOI'I1tU-IOii OJMCaHHO~I B pa60TC/
4/. CDCT OT 

o.ruwro t-WII!HOro nrv:rry;r:ocHoro HcTotrrr:mca (;rarrpmt.op, :v.crcponoti }Xl3pn.n . .riJr:r 

Jra3Cp) p~1crrpc.ncJI-qe'.:.'CSI C rrmr.OH\LIO CDC'l'ODO,n:OB DO Dee CUmi'rHJIJifl'l'OpLI lC~~-'~0-

. pl1M8Tpa (p~W. 6) , 'ITO IT03BOJI.,CJ:8T·, Ka.Jll!!6p~'.ff Ha rrytn\e traCTHL\ TOJibi\0 o;~I:H 

lL/111 HCCKO.JI:OKO UeHTpa.JLS1iHX MO.rr.yJief1, rrpoBeCTM Y.a.JIH6pomcy MO,IT.,YJIC;I BCCrO 

Ka.JIOpmvreTpa. Ha BpeMH ¥.aJIE:6pOBKM OT 3T(IM. CMCTe?,:cl a.IJ:pOHimH KMOp1:r.:eTp 

CMCII{acTc.rr -n HanpaBJICH}HI, rrcpncHJVHCY.JI.HpFo:~1 rryl:ji\.Y Tmc, 'ITo6u OL!JI rmc,1~cn 

B ITYtiOIC O,IL}IH :V.3 6JIY..::~aY.IUH.X I\ OCH IIytiKa N.OJIYJTh KaJiopmt.eTpa C p3.3~.1Gp0:'•7 

I t:: -c: 2 rrorrepetrnoro cetreH:.Ui v x lv CNi • 

/4/ ' ( 
ITo .n;ammM pa6oT~ · Ka.m-ropoBrca :a rcat.recT3e KCTOtr!-U:Ka en eTa ~,:crro.:r!; 

30BMC.R: HCKpOBOM pa3pFDJ:) MO:KeT ITpOBO,TI:HT.SC..S: C TO'IHOCT:OlO JIY'Iille, qe;,: 2%. 
viciTOJibSOBaJI!IC B Iffi'IeCTBe !1CTO'II-nn:a dBeTa Jia3epa ,r;;o.I'D:ilio .I(aT:& Y.LJtrm:e pe-

SYJThTaThl l1 MOJi\8T II03BOJIMT:S JiVi8HbiiiZ:T:S KO~I¥.!'18CTBO KaJIJ.f6pOBO!\ Ha IIy'tllie. 

~. 3. 3JIEKTPOHr1KA AihPOFBOrO Klu10Pi2::IETPA. 

3JICRTPOH08 00opy,n:O:Ea.F.}I8 a,npomwro naJ:op:·~.18Tpa COCTo;:rT ~13 'ICT:l

teX RapKaCOB ·~'Ka\!Iaid', Ka7.,r:r.lH 113 KOTOpUX CO~epE .. ZT ITO 20 l':IO,:zyJieil G.).:.."'JLJI

YAHO-I.Ul~POBl:DC rrpeo6paso:saTeJre.ll T.ll1a 8AU~I334 , TecTOBF:lil :.1o;rzyn , OJIGK 

aMn:Tu 8-16 K, 6ucTbo.nei1cTByiDllU1i1: cneun:po.:.teceop-M- 1'-1-mTeJI.,'ICI<TyarJ..OH!::ir" 

OHTpO.JIJiep. 3TH qeT~pe IcapKaca "I{m.nR" )J;I)ITOJmatOT IO KapKaco:c C'l'aqr.j;:v:ll 

eqemr.rr, ICOTopue YI\asmm B npoeKTe Ha pm~. 39. 

}l)m npo:ae,neHHSI H2.JID.,IJ;Oq}Il1X pa6oT u KcWTir6poK-:;·r 2,~m::-roro K2.7:cp::;.:.:T-

a, a TaJOi\e .n;JIJI o6ecrretrel'!mi ero aBTOHm.mof.: pc.6oTu npe~r:o.'TJ:c.raeTc.cr ::crro.':~ 

maT:& Ma.J!jr.O ~)B;,1 'l'¥illa C:-J-4. ilpl:J.:CIIGH:re 3'l'Oli 33:.1 P.0330J:;:T orrpe~e ... -:~1T:S 

lp:1MC'l'.PU [1,T(i)01UIJ,IX .Trl!li!!Cii l! I1p0lllC,TtWIX 'lCJ C3 1\,1.Tiop::;.icTp :.:hh.IT!nH. ~:;_ \..i 

)~lJOJ!.HT OHOJJ.'J.'l'!lJJJ!O liOJiytiet'l'L HWilOpMO.UmO 0 'B1CJ1C JE'<l\l!Cii, ::x 8!:t::l)r:::: ~: 

urpaBJie.iEm, a Tmv.ce rrpe~c~kB.TaT:s ee B H2.rJL.'1,e-rc:.: :n::.J:e Ha sr-:p2.?.c .:;:~:c-. 
terr 11 6y.-.:a;:mor.r HOC!-ITeJre. 

\ 
L 



2. 4. Of{1•:HKA CTOH;·,jQC'lll'I A.TT.POHHOro rv\.liOFi-·IT.TETPA. 

I. CIJ.HH'l'l1JIJI.fl'l'OP 

4. CTaJr.b 3 (~0 r~:r.1) 

3. CTaJG 3 ( 2 r .. ::t.) 

4. C'l'a..Tffi ;rr,.r!.II q-;ep=;m 

5. <DoToyr,uro;niTCJm: 
t1i3Y-30 

<1>3Y-u4-3 

6. IIaueJui ;r:.JIE. 03Y 

8. .lleTaJIU ,n:emrTeJiei1 

9. I{a6eJI:o PK-50-3-13 

IO. Cr.ieCT!ITe.ZU., Cll8KTpa 
ALTUSTIPE 190 

rr. IIepMMJIOM 

[2. Pas'hew.hi B/'t1 

[3. Pas'heMH B/B 

[4. 
I 

Jiasep 

:s. MaTenHaJIH C!1CTeMI:l 
Ka.Jrn<5pOBKI1 

:6. lfeOHM ITO.J!I:xJIODB~IHH- . 
JIOBM o~1eHTa ICG J11illKaR: 
,IVI.H H30JI.HI.Un\ ra30-
liCdl'fC11pO)J~1CTOB 
~1Yl'Y6-U5-1040-6'1 

? • 8Jier~TpOIUa\a I\Cl.i10-
pm.1eTpa_ (no,rmau
Hee ·eM. B n.2.5) 

s: MarHHTHHe JieHThi 

7 T 

IUO T 

IO T 

20 T 

700 111T. 

50 illT. 

700 illT. 

7 00 K O.',ill.JI. 

200 Ki'fl 

I50 M2 

900 Kr 

Il360 KOII1IIJI. 

G50 KOWIJI. 

I lilT. 

I KOMIIJI. 

5 PYJIOHOB 

[ KDr.illJI. 
IOOO lliT. 

~2£3. 'I'IlC. ]ly(;. 

I3 'I'I1C. ,l)Y 0. 

I, 3 T:lC. py( 

49 'l'HC.pyu.' 
3,6 'l'UC.Er~ 

0.7 Tr:.:c.pyc 

20 ,.< TI:rc.pyv. 

4, 0 THC.py6 

3,0 Tuc.pyo 

I5 TI-lc.py6. 

2,0 Thic.py-o 

HToro: 713,6 Tuc.pyo. 

lf3 HIIX: 70 TE-!C.BaTI.py6 • 

• 



2. 5. OHEHKA CTO:~'.:OCTI1 3JIEI{TPOHJftG1! AlfPI)I-n-IOrO KAJIOP11r·.1ETPA. 

1. 13JIOIUI 8ALU1334 - 80 illT. 80 Th:C. py6. 
·.· 2. Y Cl!J.[jfTCJIII 640 illT. 6,4 THc.py6. 
3. 3TI~.1 Cil1-4 I lliT. - I50 Thic.py6. 
4 .. By~mpHM naNVIT.b - 4 IIIT. I2 Thlc.py6. 

I 

4 lllT. 4 TUc.:py6. r 5. TecTOBh!ii Mo,ey .... Th -
l 6. E!:!cTpllii npoueccop - 4 IDT. 12 TUc.py6. ' I 

·7. "}lHTC.rWI8:i{T,Y8JI.bHI:n1" 
4 I2 Tuc.py6. I<OHTpOJI.i1C p - lilT. 

8. CToii.Ka_ "l{arv:m<" - I lllT. 4 TUC.py6. 
9. KpeiiT "KB.1'.1ai\" - 4 IDT. I6 Tuc.py6. 

J1Toro: ;~96,4 Tuc.py6. 



2. 6. OLU~Irv\ TPY.;'~01~.:I\OCTl'I H8rOTOBJIE1IT·JH A.JlPOHI·IOrO .KAJiOl?lf:I;·~TPA. 

I P ........ 
Cc u·n~rr '\JJ • 

• ',! i ·- . .:. J. • 

I. IIpoer<Tnpor.arme r.ro,zyJLq I\a.:rro.:p~.:e'.i'pa · 
2. IIpoeKT!Ipo::s,;mne cncTe~.'il! Y..aJI:r:6poBKI1 
3. IIpoeKTJrpc:sa'"lne g)epi\rH RMop:m· .. 1eTpa 

1'IT01'0: 

IT. PecvncE 8Rcrren:I?.TCET3.,iT.Or-nrx i.:8.cTencicY: 

I. 11sroTo:aJieH!Ie :KoprrycoB r.w;rzy.Jici~ I\MOpJ:~ureTpa 

2. 
3. 
L 

MsroTOB.iieH:z:e 
:YisroTOBJieH!1:e 
:t18I'OTOB.7I8Hl~e 

;~~eJI83EEX ITJiaCTl/IH 
C~T}LJI..7IffTOr;a*) 
CZCTe:·/IH Kam·rOpOBNI 

HToro: 

200 H/r::c.c 
200 H/tra.c 

200 H/'iac 

6UU n/<rac 

5 0 Tuc ;.rju··,,... 
' .u • •• .l...v 

7,0 TbiC.E/-qc.c 
IO,O ThrC.H/t!3.C 

I,O THc.H/'tJ:ac 

I,O Tbic.H/'iac 

24, 0 'l'I:.rc .H/<rc..c 

*)IIpe,niiOJID.raeTCJI H3I'OTODJie!me CI.U1JITr·:JIJLS:TOpa 1:2.. 32J30,ne :J liCCP l3 

m.ne noJIJ:!})oErunrux rLJiaCT}IH pas~.1epo~:1 I 50 :x 30 x I cr.13 • C?or:r-.·rocT.o so:.:2.3c. 
·U8HJ1BaeTC.ff B 228 ThiC. py6. ;i;Jm pe3RM CI.VaiT~!JI.!'I.RTOpOB Ji:O IIYJ:ilibL'( pasr.re
OB noTpe6yeTcR ,..., IO T!:.!c .H/"tiac :a ai-:crrepm.1eHTaJII:>HEIX ~r:acTepciGrx. 

Paccrr.a Tpzma.n:ac:o B03i;iO:NrocT:b usroTOBJieH:I:R: CH!iJ'"!{TY.J.t.JI.P.:TopoB l:s d.iio
OB nyTe:.r :,·';8Xal·t:-::'IeC1\0~ pe3Kll 11 !IOC.;18,IT .. Trut;(8ii ITO.;TirpOB!\.I:, HO 8TOT :SS.D:·~

f-IT TpeoyeT 6oJID!lloro pecypca s:wnepr-::·.-:e:rT :wr.oH1IX r·::acTe:pcRI:..':: · 50 T:::c. 
/qac - pesKa H IQQ ':j.'UC .H/'tiaC - ITO.JTIIpOBK.3.. 

~3Y'!al0TCJI Ta.K.i!\8 CJ!e.rr,yi~:e B03!'.10I:-:IOC'r!I: 

I ·.v.i'::!rOTOBJieHl'e;· cn-;-·•"'T'T·~ r.urr-'"'O"'"'a -ua ':) !:l~3o ...,.,... 'r C'"'CP -·o"'o~""·. rr~·m- ~ - ~· ;.,-• v _ '~ .......y.· ...... ~ ..... ~J. J..,.t-4J. ~ n v ......... "' M_C. .. ~ 'v • ... ·.1v .1. M._.~ •• "~~ J...b.r.. .! .),.....:_ 

m.neHncM M3 roToBor rromn.mpa •. Mexrom:-qemtan:~ o6pa60Tita crumT:rJIJ:.::::TO!JJ. 
m 8TOM He Tpe6yeTC • ' 

2. Pesi\a cunHTh.JI.rillTOpa n:s 6JIOI\OB Jia~:epor;r. IToc.i:e.ny~oE;arr o6pc::::oT::·::l 

Tpe6yeTCJI. 

3. McnoJI030BaHHe JKll,Il;Kl.fX cr.urnT:V.JLJ:R:TOJ;: oB. 

\ 

\ r 



3. r. Ha3Ha't!emrc :.:rrrrc 

i.[[tlC 6y;:J;eT !:CJ:0,.~1:D30:3Clli B TpHrrepE: B Y..a'iOCTBe ,UCT0ICTOpa 

8Jiei\TpOEOD - ITp0.1J.YI\TOB pacna,n;a I~. - JI,IC30HOB. )I~rn paCl!eTa IT:J.pD:.:CTJ!OD 

C1ICT'lll:I:D. TIOTpOOYC:'.'l, 'ITOO:l OH pcrECTpHp::>nrur OJIOI\TpOHil H3 pacna;~OD 

}(1: _,.. e± + V + 1T° C ~@;OICT11J3IIOCT.&:o, 6JIH3IcoH K .IOO/~, U HO 
e3 

+ :.!:' 
perHcTp!IpOBa.JI r.:oosoB :ns pacna.r:;pB K JA?.. ·-> ? + 'V • 

ITpe.rv:I0.;1<:l'aCJ:'CR: 1 'ITO MINC 6yll,eT paclio.~1araT:&CJI B .KoHIJ;e pacr:ra.::;:

Hoii C)asnr, H0IIOCp8;J:CTE8HHO rrepe.n: Tai'r:HpJ"IC4eM·CTa:--:n:r:re.t1 (CM.p:v!C.I). 

IIprr :JGJTII'tfiiHG ffi.ffi1]JI:&Ca KaOHa .PJ\ = 35 r8B/ c rrpo.n:e.J1:&H2ir yro,.~1 

BUJieTa VOOO!IOD 6y;rreT paBeH ( B JI - CllCTOMe) 

·10 D3flT:b TO ;;:e 3Ha't!8E!re, 3a rrpG;J:CJIJ:,!}! !COTOpOI'O OC'.I'aOTC/I JIJWl!> :.:C.I'ID .. f::: 

~o.wr co6uTrrii ( ~ IO%). 

llpe,lWTibHM 8H8,PY.kffi (m,myJibC) M!OOHCL Y.wiU MeKT.POHa B Jl-CHCTe;,re 

iJIH3Ka K Ej\(pK) • 

OcHoBuoe Tpe6oBa..l:flie rrp:1 :n26ope ra3o3oro _ps.,r.zaTopa :~~c 3a.:-:.;:::.:;

:wTcR B TOM, 't!T06!:l KOJih'"tf8CTBO BemeCTB8. 1: odrua..q 'l'OJII..O:Ha KOTOporo 

lBHa T ( . r/cr.i?-) ) HU nyTU Ita.OHHOrO rry-t!Ka 6WIO MIDIUMa.JThHUl\!. 

BTopiiM TpodonmnwM .fiBJIJICTCH Ma.I,Ciuv'IaJ.::bHM rrpo3pa~rrrocT.:s po:mra-

1pa )J)IH. Y0 II33Iyt!8HI·!Jr C MillilJ,!aJioHOfi ,I::,iiliHCii BOJIH1I Am;h • 

TpeT:r:,e Tpe60B.3..!ille onpe,TI;e.JISI8T MJll·iE.?·.1a • .7I:bH!:TII Y.POBGH}> ~OHa OT 

- 8JICRTpOIIO:a B ps,n;rraTope .n:mmO!'O 'I'HI!a. / 5/, )J,.7IF. 't!GrO H800XO~:'.:.: 
m:~r.m3::poBaT:o OTHOillem:e f /~ , r.ue 

1 
p ·- r..:roTP.OCT:& pa,n;:raTop2. 

I CM3) U Y(_ ~ M - 1. ( h - KOotflii~:I.U:eHT npe.::o;.:.nell!.ff parr,:: aTOp::..) • 

Bcc:v1 yi\a38JIHS.~ :ailllle Tpo6onal.!r:.r.ct1 Y)J;OE.J~GT:Bop::G~ . ;::.o.n:o po.u, oc::c::3-



I-!EC q~r3IP.IOC1\JIC rrap.X\ICT,l)Il KOTOporo B CpJ.I3HCIIIll1 C rc.mreu 1! f1.30'l'C:.: 

np1rne.ncELI n Ta6.7I. I. 

)J)IJI pactreTa ~::!3HtiGCYJL'{ X2p3..>\T8j)IrC'l'!IIC C~()Ttnrz:a HCilOJIL3YCTC~ 

OCHOBROG· COOT!IOir8Illie, CD.IT8i:IDa;c;~ee IWCIJ.!J'"C ";j''J:'.11a (g) tiepO~GWECi:cr.:> 

H3.1Iy'ICH!lfi CO CROpOCT:OIO 'tiaCT;IIJ;hl ( f:::: V"'/c.. ) :1 R08tfxlm.1J;I1CHTOM TipGJIO;.:-

JICHUJI pa,n;HaTopa : C 05 8 = 1.;" f3' yt ( >..) • 

CJIC)JYIDIIlHO npn6JII,::;,:oraruo coo'l'Howcmm: 

CD s 0 ~ 1 - 0 
2
/2. = 1 /j3 ( 1 -i ~) .::: ( 1- 1) / (?> ~ 

OTicy,n:a e:Y 2. ~ ~ - ( 1-f.>) =- ~ -· o( • 

lloporOBOe YC.iiOBHG ,IT.Y.JI 6o.rree TR:.\t3.hOif 'IaCT:HIU:I, T. e. r~::coHa 

H3 K ~ 'Z... pacna,n:a ( e}"-- =0 ) 6y:n;eT J3b.TTIOJIH8EO npu IIO})_Oro::ao:.1 3!Ia-

qeHHH Z 
oif.h, ~ 1 = :t ( p;::J ' 

r.n;e p - MaKCill;!aJIJJHW IIMil'JJI:bC M:JC~Ha, pc..BHilli 35 raB/c. 
}(~~X 

ITpH aTo:,r ,naB.n:eiDie rasa orrpe,rr;eJI.S:E lcrr. ciop:.ry.IIo~ 

pw =- h-" - m,...~ 
h 0 - 1 2 ~0 p~'k&\,1:" 

r~e .,"- ImGp[~rrvrenT npe.no:r:Jiomr;:r rasa np~: ~23JI<3n:n! I aT~r.. 

Pesy.iThTClTU BLfliHCJICHJ:dr ~ M pw B 3clnHC~!MOO':':: 07 I0.m'fJILCa 

;~~~- 3;p;:;~:P~a:::·:~A::;:o: ~:~:~:efm~:~ ~~~O;P:T:.r 
J"C .\(0\JC ... 

1m 23 Top. IJ'JIOTHOCT:S Bo~opo,na :Gp:r s·rm.1 ,n°B.:reiL r pansa 

2, 7• IO-G r/ CM3) yt: L{)S ·toG V. E) -:::~1_ = 3 Mpa...,o. . 

MI·rmu;rarr:oH1Ii1: I-!Mny.n::oc p,...,. . ::>JieKTJ)020E, ~~or:>op2e rr_p:~ .n:aBJie:-s:: 
c:JI'll "l 

pw ,D;aiOT "tiepeiii•:OBCIGI.:t-1 CBGT, Oy,JJ:OT onpo,L;e .. i1ST1C:-I COO.THOII:0Ii:IC~.: 

2.. 2-. 

h1 e / 2 :z o Pe. ~i .., --
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HEC ci;~r3INCCI\3IO I!C!.p3.;'\IOT]_:)!l .KOTOporo B Cp0:SIIOIIIJJ1 C ro.mrcr.! li C1.30'l'C:.: 

np1me.ncm1 n Tn6.7I. I. 

}VJJI pac•IeTa q::I3!r'IGCKJL'( X:lp3..~Tep::C'l'!IIC C~OTtiiii~a HCTIOJIL3YCTCFI 

OCHOBHOG· COOT:10Ir8HIIe, CD.IT2i::JI3a:c~ee IWGE.zyc ;ri:'o~1a (G) trepO:tGWDCI·:cr.:> 

H3JIY'ICHHJI CO CROpOCT:OIV traCT:iill;bi ( f ~ -;>-(c ) I1 ROS@m!.l;I1CliTO!vi npe.Jio:.:-

JICH!i?.: pa.n;rraTopa : COS 9 -= 1./ (3 yt ( .\) • 

CJLC)ryiOII(HO II1HI6JIE.:;·:OEIIUC OOO'l'HOIIICHHJI: 

cDs G ~ 1- e/·/2 - 1 /~ (-t-1 ~) :::: ( 1-1) /0 ~ 
OTicy,n:a e~z ~ ~- ( 1-f.>) =- ~ -o(. 

lloporoBoe yc.rronne W..H. 6oJiee T.rr;xe.i.i:oir -qacTHI~H, T. e. r~:;roo:aa 

H3 K ~ 'Z.. - pacna,na ( 8f'-- =0 ) 6YJI;GT Bh.TJIOJIH8I~O npi1 TIO.?OrOB0:.1 3Ha-

- ~. 1 ( rl) )z. 
2 Pt-tw.~)(., ' 

r.n;e p - Ma.KCill;!aJI:OHIDI m,ffi'JJI:OC M:-oo::-ra, paBH.olli 35 raB/ C. 
).(~~.K 

IIpH sTo~.t ,naa.iieRHe rasa onpe.IJ:e.m:re'rcrr ~:op:.ry.rro~ 
l1- .( h?~~ P...., -=. - -
ho-1 2 ~0 e;;~&\.x." 

r.n:e n..,- Iro31xl~~eiiT npe,.,1o:.VICHH.fi rn3a npi~ ,r:a:aJIG:rr:n! I aT~r.. 

Pe3yJThTCl.TU BIJliMCJICHHH sz 11 Pw B sanr-rc~rMOO':'Z OT lf:I.ITrJJILCa 

t::~- 3;P;:;~:p~~~::;·::;;:~;:o: ;~~;:;A:ef~:: ~~~o;P:T:•l 
Im 23 Top. llirOTHOCT:S BO~Opo,ILa Ilp~I 8~'0~.1 ,I(F'3.JI8Ir~ panEa 

2,7•Io-6 r/cM3> ft=L;);-·to 6 
V. E} ~{2Si_ = 3 Mpa...n.. 

MHRIDJr8..7II>HHi1: rrrvmy.JIOC p("). . :.7JieKT}OEOE, I~OTOp!:!e rr_p:~ ,IJ:a3Jie:-r:::: 
c:Jr'll"" 

pw ,D;aiOT 'G:epeiii•:OBCIGI:n CBGT, 6y,n:eT OrrpGL;8..i'IRT1C5: COO.THOU:Cii:fO:t. 

OTitY,!J;Cl CJIO.T(YCT,. 'tiTO 
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TacSmmo. I • 

. , I ; 

IIJrOTI!OCT!, npH I TIOita2aTCJI5 I Tiapa:.:eTp ropcroBu!l 

.l{aBJieH:i!1'r I aTMI npc;rowJieHim/1 MHoroi<paT] m.myJILc 

(r/ cM3 ) • 104- ·rz0 = (110 -f) 1 HOro pac- MIOOHa 
l rn ., 

· TipU ~ =350mv:_ CC.HIUlfi p fu = _ l . 
1 

. 6 I ' 2 l I/i \} 2. Tt.:? w 
(xiO ) /l i' ·Xol I !!pi! Pw = 'I aT'-; 

I I34 I O,IO I 6,4 . 
----------~-----------~-----------
:>.n;opo.n; 0.9 

I I I,8 33 1 0,24 I I3 ,0 

30T I r2,s 285 0.33 1 4,4 

Tao;nma 2. 

.B~Cill.~OCT.b 8 , 1l ~ Pw OT Pmax 

(Mpa.n;) I 1L (xro6 ) 
; 

- (r3B/c) 6 Pw (aTM) nax 

H2 I ·He 
I I 

I 
I 

I I I I I05 5600 42 170 
I I I I 

I I 
I 

. ~~-. -0,42__._ I IO IO l 56 . I, 7 
I 
I 

I 35 3 I 4,5 0,03 I Cl,I4 I 

\ 



..1.0{ 

O~r-,vr:o 
' oJ ,. • ..., -

BO.l!O ,D;OCTaTO'iHOO 1\.0.iTifliCCTBO CBOTa. .:\aK CJICJJYOT II3 pnc. 7, yc.nom::3 

Pc>P~~~ y,noBJIOTBOpRCT 6oJI:orne, 'I0:>1 99, 5~~ 8JIO!\TPOHOD JI3 pacrrc:l.TI:OD 

Kes· 
3c£AteicT:tr.GHOCT:c. rroporonoro ctieT'limca rrpK !rcrroJI:&3o:::.am·n1 BEICO!\O

qyncTBaTeJI!JHoii ::>JieitTpor:umri orrpc.ucJI~OTCSI QIO})MyJioH /S/ E -:::: 1- ex r.· (- ~tl) , 
r,n;e N - cpe;~nee 'l}ICJlO qvT03JI0IC'l'PC>IIOB, DHOI:l3C.Cl.1NX H3 ~'OTvlW.'J.'O).~a 

HO C ,D;OCT3'1'0l!EO XOpOWefi TO'IHOCT:&:o MCITGJIL30B2.'i':S COOTIIOC2IDUI 

N = 3 ()..) . N 0 " N 0 =- c1. :rr ex. ~r < ( -1 I>.. " - 1 /,:... 2..) L · s ; V> < 8 ~ 

BOJIH ).. 1 -7 )\ 2.. llprr 3 (;1) ~ 0, I, .A 1=200 m.1, A.2=600 HM, L ='ZOOOc:·.~ -
n e2= 9• ro-6 TIO;rytrl{M N ::::3 WOT0:).~1eRTpOF.a, '~:ITO o6ecrretrLBaeT 

~~eKTlffiHOCT:C C~eT~TIKa OZOJIO 95%. 

XOTJI MIOOH OT pacrran.a Ka.OHa He Ciy,TI:eT perHCTpnpoBaT:&CJI ;r;a~:l2.! 

C'tleTtUUWM llP,ffMO, OH Mo::~eT ,n;aT:& C!U'H9..T.: 3a C~g'l' WoEa OT b - 3 •. i1CI·:Tpc-

HOB. 

'tlliCJIO b - 8JI8RTpOHOB, KOTOpoe 00pa3J8':' 1~COH C ~2ITrjJI:OCO:'.: _;l . .__ , 
t" 

promo 151 NG" = 2-L·f·C-·s~ lp,k • IIpn L = 2200 c:!i, p=2,7·ro-6r/c:.:
3

, 

C=O, I5 cM
2 
/r cpe.n;Hee 't!IICJIO &'- aJieKrpo:ao:a B rr:lTepEa,1e 

~- - I-JS-TcB/ c rrpeHe6pC.7..:IMO MaJIO ( .... I' 0. ro-5). 
/"" 

·tr3 npe,®apiiTCJl:CHbLX OD;8HOK atJlleETlLDHOCT::: C'IC'l''l:~l\3. C.7IG.IlYC':', 

'tiTO ero .n;mury cJie,rryeT ns.tT!J He MeHee 2000 c~.:. :20.n:: rrp~:HJiTL D 

J\al!OCTDO npe,ztGJI:F:.HOrO yrJia DH.JI0Ta. rrpo,r,,yi<TOD .PC.CTID,!(a Do.n::::rr::ny 

G0 , TO n · I\OHUO npo.JICTHoti 6n3SI npc;n;o.JII~H~~~: p~UHYC C\ICTtn:r\:1. 
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,1CJpaJI:O:.IIilill0DOrO J!J~CTa TO.JIU.\T:I:oii 0, 5c:-.: Oy;r;;eT p.OBOH II~!:'.10pHO 500 I·:r. 

06IJ.UTII B0C ;,L!_l'uJ' 083 TIO.I:;CTD.J3!w'I COC~a:3::•r 4000 I\r. 
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--~~-------------
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3.4. Or~c~mw cTo!r.:mcrrn r.mcic. 
I •. hropn.mo:,um::ir AI.tu 0, 5~.:120x300 
2. TpydH ICaTuHHe CTaJibHHe 6Qx5 

3. iJ)3Y X.P-20410.. 
4. w3Y-I25 (03Y-30) 
5. IIaHeJir1 .JI.M · 03Y-I 25 
6. ,lleTaJIH ,I(8jiMTeJie}1 ~3Y 

7. CneTo.n::vw.iifl AJI307A 
8. I\a6eJib Pl{-50-3-13 

9. Pa3'beMH B/'1 
IU.Pa.3'bCMU n/n 
II .YC!1JI!1TCJIJ1 

I2 ._I'..lrmnr Al01 (8AU..TI334) 
I3.byc~epHM rrar.~T.n (0.1) 

I4. TecTOBHi-l ViO.uyJI.n 

I5.IIpoueccop 
I 6. KoH1pOJI.J1ep 

I? .I<peiiT KAr!u\J{ 

100 JH!CTOB 1,8 'J.'UC.1)yG. 

200 ;-.1 0,4 THc.pyci. 
8 lliT. 8, 0 TUC. BaJI. P:"O 

IO mT~ 1,4 TRc.py6. 
IO ruT. O,OITuc.pyo. 
IO KorvrrrJI. 0,05TI:Jc.pyo. 
IO illT. O,OITuc.p,'/0. 
IO Icrvr I, o 'l'Lrc .pyo. 

100 KOMIIJI. 0 2 TUC nv6 ' ..... "' . 
20 IWMTIJI. 

I6 lilT •. 

U, l 'l'HC. f/j \J. 

0, IG'l'llC. pyd. 
I , 0 'I'LrC. py ~ • 
0,0 Tbic.pyu. 
I,O THc.pyo. 
3,0 THc.pyo. 

~.3 10 TNc.py6. 

4,0 ThiC .pyd. 
'.1 18. CrviecTHTeJib crreicTpa AL TllSTIPj~-I 90 

I UIT. 

I lilT. 

I lilT. 

I lilT. 

I I!IT. 

I lilT. 

IO M
2 

I lilT. 

2 lilT. 

4,0 ThrC L}Q r: "Qtr() 
• ,_..., .. ~. "' ..) II 

! -
I9.re.Tl:rH-;reoHoE:.r:·: Jia3ep JIT-IC5 
20.Ba.KyyuHHM arperaT .A..Bi·:I-150 
2I .13a,yyr .. ~eTp l30-I8? (,:;:8.'?1-E-:lC~ ) 7 !!IT. 

22.BaKyyMeTp BCi:i-I (BI-J::iC-I-3) 7 IJT. 

23 .I;IruiOr:ieTn:vrqeciG!ii rmeo6na3oBa'l'e..7j.D MT-6 7 ruT. 
~ ~ ~ 

24. BoA,o]O,I(H~1H daJJ.i10H 3 ruT. 

25.1l!Hyp H3 Ba.P:YY?t!!IOii pc3illibi - 5x5:.'1:i2 JO Kl:' 

26.IIJ.ryp 113 Ban:yyunoii pe3'm-::sr - IOxiQ.~:,rSO fc~ 

27. 1py6E r/rcat.raHHe ;~3 I2ii8H9T(I~i9.X6:'.ri .. :.). C:::· 
28. Tpy6H TOHIWCT8nEE:.Ie :ii3 I2X.~&~ST(60x3r:c.: IO :.: 
29. BeHTHJlli OaJIJIOI-IHI:Je 5 mT. 

30. Tpy6Ka Ba.Kyyr.,ma.s: pe3Yl..tiOBaq (ICxiO) IO Kr 
3I. l.I.a:aOj1;18Tp odpa3IJ;OB2il l'.iO 
32. l3ai\yyMe'l'P OOpa3IJ;Oil!·:~·i 30 
33. liJrcm:n .ilJ:0CD.IlOD:JJI (fi8T.>) -I GC:~r..:. .: 
31. liJICHICi.l IIOJ:E:J'.i'hJlC:-IODM - LOU ;;;:~;;I 
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J. .... v • !:!J 1...1. 

2,2 THc.::vo. 
-" 
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'I ') v,.__ THc.py6. 
0,06 TBC. 9:/6. 
Q02 'l'EC.py6. 

0 p2 TI:!C. pyu. 
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0, O?~t:c .1:·yC,. 
0 OIT··c .. ··-

, .!.,)~ • 1-JJ u • 
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= 4 

= 2 
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MOT pD. 

.r..mTp 

.n,mma MormrTa no mnncy (.n:.mura noJI.rr) 
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"pD.DJIYC" cei-J.Um ( I/2 pa.ccTOmir!.ff r;re;~:JJY napy~:m:.:.:r 
n B""nrmpet..rtr'11:rrr rrpoBC ~HT,T"""::l•r.rr) 3. l:~J ..1. ~ .. .~. .... ..tJ..i.,_ M- ........ ~c.,.L . .- ... 

Rh =O,I Mer.rpa BHyTpeHrmi:i: Pa.If.I'IYC ·H ar:mrTa 

h 

n 

I 

p 

= 
2 c~ 

= 40 

2,5 Y..A 

= I2 T 

i') 

TOJIUJ;r-IHa OT.IJ:M:bHOl! rr::!:h! ( X:18,TI;l> IG ,5.xiG, 5;.:.;,..., 
C :U8P.TpM:bHf:M--G-TBSJ)G'l'il0i\1 )I)UI OXJia;memm:) 

c I~30.T.L.fll.i;I:e:il 

'tlHCJIO BIITKOB D OT,Il;e.r.r:oEOfi C8Iili,;~: ( ,~Q c.,:o.;::) 

4 ,r 0 Q-· "'""I·-- B CJI·':'t·-··.r·. TIO 'TTcr • !...• ~.J • L\L: ... 1 ~J.,;. ... .:.! i. ..... l"l.~::.l .• a.n~ 

\ 



l~OHC1'PYI~T:mrrbrr-.l ;rcno.rr:acmrcr.~, HD. npe.nno.p::'l'CJII>Eo~-r o·ro.rrc ~.'Io::~c'l' dL!?h 

OU,CHCHD. ~OCTD.TO'IIIO TO'IIIO B HCCl\:OJfLICl!X TO'li!\JX. )f,JI.ff TIOJmoH IW.pTII!!il, 

CC'.l'OCTDcmro, Hcodxo,ll;l1\1H IIO,lQ10ChiUc .fX.lC'J O'l'U H l\IO)(OJHI110liaww. 

JI.;m OIJ;CIIOtii-IUX pO.C'IOTOB liCITO.ll.J':>30BC:JlliC:b C.I10.!JY10U.Ur0 qA)p:.f.VJill: 

I. rro.rre no oc~r DrtT!W. 

(4.I) B(raycc) = 0,2•Jr • 
.;( 

I (cn.me_p) • n • 
2· 

R 

r,n;e R - pD;n;cyc B!:TIW. ( c;v1) , d- pD.CCT:>ffii:re OT IIJIOCI\OCT!'I DI1TIW. 

ITO neprreir;n;II?:yJinpy R 8TOM rtJIOCIWCTH. 

IIocico;r:sKy B ,n;aEHm.1 !,!arEHTe 11 BliTOI~'.' rrpe.n;CTB.BJI.FIOT coeiofi rrpo.r:T~~

'IeCRII rrpB:·.myro.rrL:r]:o pa:vrKy cotreii:~ervi 2):4.'\f, 6.:m: BBe.n:e:a "rco3ci0Irrr.roH'l' 

oc.rra6JICIIIL-'1" IC=O, 75 .(ITO CpaBner-rr·::J C ~·otrii~I DIITRm.~). 

·2. lloJie npm.ioro Torw. 

(4.2) B(raycc) = 0,2· I (s.:.mep) w/L, 

r.ue L - paccTo.mm:e oT npo:ao,n:m:1-x. rD ncprrmr,ruucy .rur.py I< ::e:.ry ( cr\1) , 

w tniCJio npono.rumicoB. 

Po.c~eT n9JIJI B HDmeM CJTyt.Iae Be.rrcrr ;J1lLff. ,m3yx TO'liCic (A n B - pnc.:. 

- UCHTpM:OIWJI TOtrita B ITJIOCI<OCTl! O,Il;l·IOH cercr.u·m. ITo 

Jie ( 4. I) I.ar.ocM: 

a) IIOJIC CD.i\:01-i: CGI-:ll;Il:{ B T. A ( d=O 

Dz = 0,52 Id"cycc. ITo cJ::op~.:yJio (4.2) :-:MeeM: 

B) IIOJI0 B T. A OT !.~G:;ITpa.JI:s:-IL!..X IIpOBO).I,';·wiWB OCTDJibii::IX CCIGUrii 

( L = I30 CM): B3 =0, 77 IU'CJ.ycc. 

HTm\, cy:.::.1o.p:roe noJio n TOtiRe A. DA =Dr+:D.2+D3 =I, 76 l-".I'aycc. 

! 
- TOtriW. nocpc:~~~:I:c r.~o;:·:ccr.;.o:ou:;:oro 



a) no;re OT ccrcr..cril, orpn:::'t{tmo:on~L"\ 3TOT :rrpm.re::-:yToi-: no G.'fJIJ:r::f.J1C (~.I) 

( d=d~ 38 c:.I) : .n4 =0, ?7 ;trc.ycc ~ 

6) noJie OT IT.CIITpan:sm;rx npo:no;uiurw:n ocT3.JILWIX ccr::r.nrir no ciop: .. ryJio 

(4.2) (L = I30 CM): . B5 =0,92 I·Tnycc. 

Ta1a~M o6pa3m.~, cyr.·TI\!apHoe no.rre nocpc.rr.IIHe :'.:e;·:\cerau~o:::roro Til'··"'-...... ~:~~ 

• . 
f\Pyriie ou;enm:, ::.:mp:nr.ep,. nc:r:oJI:s3:>nam:e m.~ecr:.·o (.r:Yp:..-vm (4-!) 

cflop:,zy-.m:!, onpe.uoJI.momeii rro.~1c rra ocrr Top::nr~a H=0,4.:JI·r·n, r.ne 

I - TOI< B 8\mepax, rrpoxo.n:.rrrr~·~H 'trepe3 :J!~Torc, h.- tniCJIO n~ITI\OD 

I CM, a TBJ::~e Y't!OT IWHC"CfZIOit .JJ:.iTI·:HJ.l IIp030.IT,i-iii!W. B (fx:>p:.~rJ18 (4.2) 

COrJI8.CYJO:.L'(:!8C.ri B npe~eJI3.X npel(IIOJIQ;:~O!Iii·i .P83YJThT8.Tti. Ha OCHQB31:::ar 

3TIIX OU:eHOI\. Mo::~EO C'TIITD.T:O, 't!TO Cpe,n:HeG TIOJie D MD.rHl!TC 6y,Il;OT 

D=I ,6 rtT'o.ycc. :JTU O!.l;GIIICH 'CODTIO,nDlOT TOJC:W C H3Mcpomrm·.T:! TIOJLCI DlW.liO-

1t "!::' 11 -.-,m rutruoro r.mriD1TO. T!nra .lU.::il..'.~..t.c:-, r:cno.JID30D3liHoro B mwrrepi1?vWH'I9 

R606 Ha ISR IJ.EPH. ! 

Heoc5XO,n;!~.!O OTI!.eT::TI>, '!TO np:mo,IJ;GIIH!.m paC'tiCT~ OTHOCB:TC.H TOJ"'I:SI·:O 

R Ta.Hrem~::a.JThHOi1 ( OTI·IOC!:TCJILI10 MCJ.I'IiliTa) :~c:.mOHGHTe ;,:ari-ll:T!~OI'O l.OJI:-I. 

Pa,n;I1:a.JIDH!-.!e ROT.IT!OHGHT!l IIOJI.FI cymec~BeiiHC· !·.1GH:O~e, HO, BO BCE.KO::I CJP]

"t.Iae, OT.iUtt!Hll OT HYJLCf., OC06eiiHO B 06JI9.C TZX :\~e.:.1Ce~OHHHX rrpo:.:e:::yT-
1 

I\OB. 

1\a'tieCTB9HI-IO ( B ~THOC!ITOJII>HUX G,LJ.lt.rii:]J§-'()_u ~eJI!l9JUia __ ~Tare;!I¥I0.7IDI!O:r 
KOMTIOHGHTE IIOJm npr~e,neHa Ha pr-rc. IO ( B samrc:::,:ocT:r OT ,£< II \f) ) • 

PQJ(HDJILHY!O san:ncnMOCT!> (paM:aJI:oHoe na,ncHne) noJr..s: r.ro:·:::no CJIGr~~. 

OCJIC.6!!TL, np::r.:err:m neCl\O .. ii:SIW cner.u:([:~!GCI':YIO HD:.:OTI\Y ce:.::LJ;;:t: ( C y~oc;:
~ 

HL!l'-1 'tfliCJio:~1 nc.py;:?.UX npoDO.imH!WB) (pnc. ro, I{p:O~JI 5' p!·1C. II) . 

CTom.rocTii: ~.~~n:::To. H ~r3rOT0::3JIO!rr:.rr B I, 5-;-I, 7 p~.3~ .• 

\ 



IIOJIIIOCT!J10 OTCYTCTDY:JT, IWpTD. IIOJIII ( OTHOCI:TC.i'I:SHllC nc.;nrcrr:n:.r l3 .P~<1-

Jll-I~Il:DC TOtriW.X) He MCIIJICTCJI II.PII !!3Mc:rcmai TOICO., 'ITO 'tip0313IPioiiEO 

YA06HO rrpu OI<CILJIYD.TCJ.!UII1. 

ooxo,ro.::.m nponccTH rro.rr,po6m.re rrm .. :epenr:1.1 rco.pTu no.rur no :ac eM po.6o'lCT 

oO'I>Oi.m. Do npcr.1r-r nponc.ucuun .::mcrrcprr.wnTa nco6xon~:r.m o6ccnclr::'l'L 

IWII'l'pO.illi CT.-:.6nJIT>IIOCTH rroJm rm. yponrrc 0, OI%. 

0TI\.J10HSI:Jli~J CITOCOOHOCT:b ,!(ffirHOrO :.-rorH!ITa ~.-IO::"JIO Oll;OI-iliTI>, HCXO)~n: 

II3 q:op:,zy-~~J 

(4.3) P(ron) 3·1o-4 ·B (r~rcycc )"D(m.r) 

sin e - sin ex. 

r.ne ot.. - yrOJI BXO,II;.9. 'IaCT:r:IJ,L:I B MDI'I::IIT, e - yroJI nuxo.ua. IIry:r v\ =0. . -
3 •10-4 •B • D --------· (4.4) sin G = D = 4 MeTpa, I3 = I, 6 rd'oycc p 

. 
h P =20 rsn sin e z 6 =0,0!, T.O. na ~J.A:He <1 Iv18Tp0. 'HiCTl.L.IJ;&. 

C re.myJThCOl'.'i 20 roB OTI\JIOIIH'!'CFI Ha 4 CH., 'ITO o6ecne'tiHT p8.3})G:IG!r::e . 
no IUifffYJILCY,., 20%, ecJIJ:I rcoop.:rumaTI:l -qac~~m~ Ha nxo.n;e u nuxo,n;e orrpc

~eMTL c TO'HrocT.b!v ol-~b.Jio I cr.1. 

llOTOp!! -s:acTraJ: 30. C'iCT nopcr<pilDoLI!.R: rryTII MD.TC.PIWJio:-.r r.rar!:.::'.i'~. 

ne npen~.:rna:oT IO-I5/~ ( B s.s.nncm;:ocTH O'I q5op~;rur nytnw.) • 

. -~-!!p~~CT813J.!:f_I~'l'~ :0:0JICC006pD.3HW-1 pacC~!.OTpOTL ,ne?DJILHO Donpoc 

0 HC06XO,JU1MOCTJI UCHT.PDJILHOrO OTBOpCT!:l! D Mffi'I.r:I':'8. ilpH Rh =0 

BHyTpoim:rre nponortJr:rrur ncex ceror,mr ~r.oryr 6.UTL po.z:.mrnarc n Tpy6c 

OCH DOp:3!r1HOrO IIytlic.::l .• 

4 ~ 3 '·1:l,...~nn<1JII1 rrncr • ..t. • "' (. .... L!J.."""'•t...· ,A...,;J 

\ 

np:: 

t --~~------'-



IIOJriiOCTL!J OTCJTCTDY:JT, li.DpTD. ITOJUI (o~~HOCI~TCJI::SHh!C BC.:'TifCIT:tr:,! 13 .P~<1-

Jni'tllWX TO'tiiW.X) He MCilfiCTCJI ITpi! Ii:3MC:ICI!IIII TOIW., 'tJTO "tip0313IJ1IWl1:0 

y.n;o6HO npn 3ICCTIJIYD.TCJlJ,lii1. 

)i.J.rJr 'npar:TINCCI:oro TI?:TI,1QIICII:IR ITOCJIO H3rOTOB.ii€H1ill IJWl'I-ll·ITa EO-

o6Xo)J;l~;10 rrponccTH rro.rr.poc5:rue I~s:\:epCI-nia ropTu noJID: no :acer11 po.do•rc.r 

06'001.18. lJo D pcr.'L-'I ITp0DCJJ.CliH5! ~I\CITO_I)!E.WHT3. IIC06XO,IT.!:J'.m OOCCITCfti::'l'L 

ICOH'l'po.n.r:, CT::'.OirJffi!IOCT!I rroJrsr IW. ypomic J, OI?~. 

OTICJIOI-m:::)lltflJ cnocooaocT:o .IJ:D.irHoro . :.rol'HHTa Mo::-.. no o~emrTr>, 1rcxo;~n: 

II3 ci:op;,ry.rr::r 

(4.3) PCron) 3 • 10-4 • B ( Krs.ycc r D(Cr.! ) 

sin e - sin ex. 

r.n;e of.. - yrOJI BXO,Il;.9. 't!aCTJ:li,rl D MDJ:'I~IT, 

3· 10-4 ·B ·n 
sin 9 = --------· (4.4) :) = 4 MeTpa, I3 = I, 6 1\I'oycc 

p 

II P =20 rs:3 sin 0 -==-· ~ =() QT m. ('I ~-;a 1Ti~'he iL Pemoa 'I,.."'T'T':"TT ..... - , - 1 ... • ..... • ... o4¥'J.o••• .. •;4 o~. _ o.o,; ·~o. 

C llMIJY.iiLCOM 20 rol3 OTIOIOIIHTC1I Ha 4 CM. , 'tiTO o6eCII€'tJHT 09.3-:JCICIJ::::e - -
no IrUif!T'JJI:ocy"' 20%, cc.m! rwop,mJiaTu qacT:tiUU Ha Bxo.ne u nuxo;;;e orrpo-

,n;eJmT:O c ?o•rr-rocT:oro OI~OJIO I cr.!. 

ilOTOp!! trD.CT~W. 3D. C1.~0T nopeiWGIDCJII~Lr'1 ITYTI1 MO.TCDI!DJIO:.T r.ra.rr:::?~. 
I • 

He npen~.:ma.:o:r IQ-15/~ ( E 39.BIICIIi't.OCTH OT WoP!vfcl nyqiW.). 

~ ~O,Il;CTclB.lliiC'l'C.ri D;OJICC006pD._3H~4__..QD.C:Y~.1'0T,POT:O ,n;e?M:OHO DOITpOC 

0 II006XtlU~MOCTir D;CHT,PDJILHOrO OTBGpCT!:IT D Mai'I::ITe. II _pH Rh =0 

BIIyTpo:mme npono,~-ur:rrur ncex ceKIJ;rrir MOI'Y'l' 6ET:O po.3:.wmercr n Tpy6e 

)lj.m: H3rOTODJICH!~ O)U:Oil CCIUU~l 

\ 



I") 

oyc'i'CJI oEoJro 'lGO r.rcTpon M0)!,i1oii IillUI!:I IG,5xiG,5 Z.:i:.i.._ C lTCI'l'IJ'~:L-, ..... 
~ l .._ . .,. •',.L• ·•·• 

OTBCPCTrrc:.t ~!::::.roorpa I e;.r ;rT,.Jirr OXJID)::,nem:.rr erecT I84t150A081, !I,CIW. 

I py6. 911 IC /Ifr. }I,Jill. I;3I'O'l'ODJIC:-IT:.H ~r CGKIUIH Ir TOIWITOJJ:DOJJ:O:D TIO

'l.'pc6yoTCJI OIW.T.O 3700 I/fCTp03 lill-IIlll, BCG I\.O'l'Opoir 6y)J.CT OI:O.JIO G, 5 T. 

l'~po:·,W TOrO, TIOTpCc5J.J'l'C.1 ?.!QTOp!IDJIH T~t~1.H II30.JI.'ll.UTII W::rll ( 8TIOI\C1I)T,I::J:! 

cr.mJia 20 rd'/ceYJ.UtJ, MD.'1.'Cp~;DJI, mmopr:aJI JieHTD. n TlJ).). 

HecyrnyJQ IWIICTIJYElt,'1:!0 MDl'WIT~. npC,I)IDrB.C'rC.fi JI3rOTOBIIT:::, J:I3 lliDC.Ii

Jiepa H20 !IJTII H22, c Tmt., 'ITO "y.r.:o;:a:TI>" n nero ccr:n,JtJ ( To:~::;:::: eli 

20-:-22 eM). 8'l'E:.~ =Ic IIIDC.Jf.J1Gp0~.1 ITpC,IT,JIOrDCTeJI OUOCITClG~'l'L ;r ;;:OC'.i.'I:CC':..'I;. 

CD1.10ii I-:OIICTpy!:If,!a: - pO..CTIOp!ar MC:qJY COia.(Hf!MYl 

JT.n.rr li3rO'l'ODJIClii!JI I!0Cyr;lO.f.I I.:OHCTpyl•J.Uui ,1J.JI5I O,IT,llOl~ CClG~I::r ( C 

paenopK:I.ITI) IIC06XO,ll;:::.:o 20 r;:OTJ!OD ( 1;), 65 r,~) lliDCT.w:Cj!J., eoOTDCTC':'-

DCIDIO ;rr,Jm ncoro l\:G.ri·!IITD. 160 I.10TpO:S, a IT.~CCTO C llO.IC,!tGp::::rrn.a.;J:I\Cli 

200 ~.~eTpOB. 

ll!:Barr.JIOP H 20 (rOCT 1~ 092500A023). Be1)- I8,1 :\f/l'.Ie':'p.~elro. 0,12 p/:E· 

lllBe.JLi1CP H 22 (rOCT !~! 0925001\021). Bee 21,0 Itr/:.:oTp. I.i,czra 0, I2 p/1:I' 

Jf)m II30JI.f.:1.I.!:1I CCIUUilr Z..!Q.I'IEITD. OT ci;op.t.I liOTpOuyCTC.II :IC!·:O?Op!..::O ;.:c~·.rc-

pnDJILr, Hmr:.roHoBmr:rc. IWTOP!!X u I~omrcrec~~no :m!n:cm:Tcs: npn rrpoer.:Tnpo-

06ll;.rrrii Bee I\Ol!CTpyra.u::r c no.rr.TI;ep.;::lmmo:r;,oL 0opr.:o:r 

TDlOI'.f o6po.sor:r, Bee r~~arrrma c 

4.1. 4. 8JICICTpOIDITmiTIO r.!D.rH~ITD. 

lipH pO.CCMOTpCHIII! .exe;.:u ITTITDliTUI 1/.ai'li:!Ta ~.II:! OlTII.P8.Jil!Cb I:i:O. 

)f.mr O'l,.IT.CJI:sr:oil ccrw:.um r.:.Jrm!TD. ( c e•re~mo rro r.ro,n;r 
') 

l- ('\ 11 c· .·~ 
I ;)•J; '·• I 

I 

Oi\ilili OC I\.00 CO T:'pOTJ::J.JrOlilr 0 ,, r:; • ro-2 o·f .k, v . • ••• 
,, 

li:~l~elillU 1~~1.llJlH~.~Cll1U[ IIa CClJ.UDI 11Ft I = _2·, s· Iod~l GOC'l';'..l'II~'l' 

l{ =- II2, 5D. 



TmcrTh·! o6p~3o:.i, n~r,n:eJu::orn:J . .s:c.rr r.mmrrocT.o VJ=lL<=28I ,..:e.,.. 
Ji,mr 'IC'.r~·Ipl;X IIOCJIO,T(ODD.TCJIL~!O COC~~!:I'lCil:ill!X CCI·:LUJH IlD,J10imO II:J.-

rrp.rr.iWIIHJI coc·ra:n:T 

llpC,H,J![ll'aOM[L'l CXOi\'!8. IIH'l'DJIH.ll ~ no.paJIJIOJILIIOC ITI1T[UIJIC -1-X IIOCJ.LC

,r(ODO.'l'CJILIIO COO,l!;moiiiiLl)~ C OI:ll,HH C O)(!IOro D.rl)OrO.TD.. I10JL00l~Uil D.r_L)Cl'Cl.'.:.' 

IDITD.OT r.mrliiiT i.1HC 0Hiii1 ( 600 B, 6300a, 1 Mt'T). 

IIomw.rr rf.OII.{HOCT:b, n:...r.n:oY.Jim:roJI n rrpoercTI~pyc:.1oM MD.I'HHTi3, coc'I'a-

DHT 2,4 MCr. 

4.I.5 

'ITO 
A-'? y-nDp. cz.l. .... C.TIGJC/0'1', p.:3pGr.::om·;o ITO n:.WjJI::,oy IQII 

HyiO OICHOKY B rrsr~repemre !'J'.1lJijJThCa tra.cr:::IL:E.I, H~O H3:.:ep!!T:D F.E.y"lY T,PJ:C 
I 

KOMTIOHeHT Marmr'l'I::OrO TIOJTJI C TO'i:t!OCT:&:o :S.:% :30 :EC~.: OO~c:,re :.::?.:"::::·:'[;. 

n DCPT .. ~-·rlJI- •ro· · I" .,op--3o·j"'"',.,.T ··o· r ·~·a~n"1- -e·n·C!'"'· I'Tlou··oc""T_ c r·oTor'\ _, ... ~ .l .• d.l\.<.:. .D .. ,. ad .l J.. .:..1. l,,. ..L ~..:l..U.;-.. t·... .r... J.ll U~JJ. ,.j il~'t..rJ .... \. • J. ••1 l D, \. ..:_.Jll.,;, 

g)lmc:rrpyroTCJI oc"I-I .n:a T't!Hrw:n no B3ar::::.mo-r.c prren::.?r:·::r.il.'IP~1;;.:;I nanpa..D.he

HHrTh!, ~0J1.i:~Ia 6HT:b JIY'iillG 26 r~Ipa,n;. ti:-.1e.fi tEH,rry,. 't!TO OTC'tiGT TIOJili 

6'1.TITOT nnoT;r3--om·rpccr r·-:.···;r·re 1-0 c·r BO 'r'c X ,.,....,.., ~y ··oo')TPr~.·an!:)y r· .... ··c J ,._., i.l:" .. l .J.j .... ,.:.1. _ .n. \...:.w';~,.!...,J.:.:. •• · D , .!..LJ~~~ ::. l n"'.u.i . .~. -=-~~, •· • ..;. ... ·-

p!ITCJl:bHOJI CHCTo::.J. AOJI~::t-Ia 6IlT:S a.BTO::IaT!I3II~J038:I~:an, 'I'. e. IT03.BOJ!5I':'::, 

UJIH l'.~3rHHTiryiJ JIGtlTY. 

13, o Bno· I"' "r·cn·l"'~""' ....... _ ....... ,.,.--.,.,'1 L'"' yc'0:-ro'··c. r:-rrre'7' rn"'07 '0··--,..,.·. :::-- ·;, .. 1 v .. : • .WJ.,:;~..:.\.,.:..i-!,~~.~..:. ..... r..J ..... .i....A. .. J.i... ... .;;J..:.;J. .~ .... .-~l. .. v U.,:,..., ....... _' ~ ..... , ....... ~v .• 

~f .. T(" .. ""fr)f;"\,"'t-;,,0)\ "'"o ~ .. ~~#""'\ ~-""' 1'---: ~ "r'!"r•, ..... :;o·-.!.r~ .. -..,0 ""'; ('Y •t"'.~"""'\.'1 \0 ... ~~~""'\~ )'{•T~\~~~ .. ;- .... ,,-
,J..J.yo/J..,H, / .. ., .... 1..-. L'"•". ~ ..... ""-'-\...4 ... l. ,U,;J\ooo'l. _:,.. •.• ,..: .o....> .. -\. .LJ ....... ) ...... v •..;...J- 1 . l·Vv ..... "-.,.; _.,. ...... v ........... ; .... .. 

O'i'C't:C':' I!~i!I_I).t:;·:c:nm C TO\I:!OCTL::J IO-~. 

' 



TopOI:i.D:3Y.lhHf:tG Mai'IIHT!l C ;-:,eJIC31-W::.:rr C:Cp,no~ITI!IWI.m n:·:OWIT B COC'i'O:U 

MiOOHHflX CTIGKTpO:•!OTpOB CTaiiiJ;IUI lVIG'liGIIHSI I,: HOHTpUHHOrO Jl:O'.i'0I\TOpD. • . 
Orm ll:'.WIOT O,LUIIW.I\ODWi DI{D; - CTaJII>IIUC ,l{HC!(J.1: ,n:r:!Wv!G'l'POM t1'.1 1{ 5M v ... 
TOJlli~U!Oii 20 II 25 Ci.~, COOTBOTC?BCIIHO, I-!Cll'!:ai'HH'!OHIH:!e C TIO:'.:O!Ifb!O rt.O,::J:-

HhtX 06r . .r0TOI\, no I\OTOpHVI TO'IGT TOii:. }LJm. 8THX rr.arEJ.rTOB npO,IU10.ii8.I'aGT

CH ¥I3rOTOBHTL B OVJIH oc:.IoTrcr: no !1!.!010m8iic.rr B orr TeX.-:.rOJIOI'ID1. 

,II,JIR o6:.coTOI\ o6onx: r.rarmrToB nor_rpe6yeTC.ff o~:0.110 IOT rJe.IJ;HLIX llilill 

I6, 5xi6, 5:.-;;,f c IO ~l:'~r oTnepcTrre:/r JJl'UI ox;:a:::,n;eHHJI. 

Tpy,n:o8r.ir~ocTn ::sro?onJI8W-r.rr ortoJI0 IOOO :r/118.co3. 

4 3 rtne"H"rro Tpyr.o~'-•-r:-oC"'I;r pa6o"' no n,•o:::,....-.n1,.,.,"\~,.. • • V.L..J. · ..... ~ ,u. t..,;,a.!•~w l "J. .J.. .... c;;.u J.~ .... c.u.·,,t 

I. I\oHCTpyi(·ro,Pcmre pMOTh! no 6es::~cJie3HOi\~ IvW • .I'H:Wl'Y 

a) no Mai'HuTY 500 H/trac 

6) no TO!\OITO.r;EO-
,na~ n Bo.n:e I 300 H/'iac 

l1Toro:800 H/-crac 

2. Pa6oTb! no nsroTOB.J1CE!rro Mai'IP!TOB 

a) I13rOTOMGI-I!:e oc;liOTO!\ TOPOI1,Il;~1:SHHY.. :.mr~n!'l'OB 

6) lisroToBJreu:re ceKI.J;Hit 
I 000 rv -qac 

2000 u/"tiac orr 
B) MOIITCl;It 200 F)'ID.C ( 0:-~ C:-i2C: 
r) pa60TH no llO.D:I\.JIIO'ICHlliO ( TOK, B0,1J;.9.) IOOO H/'tlac ( C~::o~ 

T r --· "':!"" 
ii.. \i..'.l).:J 

MToro:4200 H/"tiac 

IIpnMotrrume: 06c.Tiy;:amaHrre r:.E..rii:!Tn, n cocTBOTCTB!u: co CJio:·:i.Ir:::mieilc:.cr 
npar{.Tl{Roir no,n:o6HTI ycTru~o:sci\ O¥L'TII B I-r<llB3, ooecnetnr
BaeTcrr c.rry;::oa:.m CH30 O!-u1I1 11 crreD;c.;:y:::Ga:f.1r 1t1133. 

\ 
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lJlooormtl cneRTporJe'l'P po.onOJmraO'l'CJI sa mw«>apronOBHM xa.:rropu
l.le'l'poa (Pllc.I) U UCliOot1})3yo~ .1\.'UI ll3UCpem..tn m.Icy.m,ca 11 3IIal\a 

sapsuJJl LliX>BOB, o6paaonamll4 D n~ 1J3nm«>Jteilccrm. Cnel\"'.1'

potl&.l'p mJOOT C'l'mutapTliyltl C'lpyh."'lYJ)Y (Pa~. 12) t cimiSeytl K C'JWYlt'1'YJtO 

LJOOuuoro cno1~por.IeTpa nei.~pmmoro AO'l'CltTOpa IDB3-0llflii: IG Hatnx

DINOHIIUX .QICIWD ,wmt10'rp0rJ 5 Ll 11 'romlOft 23 Ctl1 113 tm'l!ll'rOr..zn:rtroil 
I 

~I~yrJ.;epo;;tC'l'Oil CTa.mt t UQ47~ W'l'Opm.ul :rr,nsi onpe~6.:1eliWI ?.'pa.OE'rOlJUll 

UiilOBa. pacno.~. I:OOpJWHD'i'ImS AO'l'Ol\.'i'Opu. ~ m.JOL:J'l' Wfl%1ItUY

D.nbiiy!:) o6tmey t OOOcUO~') I~HllOC'rb UOJlfl D liPOACJlUX 

I,5 - 1,9 Too. npon3llO,ItC'i'DO ):liCI\Oll UD~'l'O D liOB3 D !983 r. 
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I 
M- OHOB 

n ee 1\0HI-:YneETOCITOCO(J":OCT:S 

OcHOBHHJ.m TpeuoBn!-rum.m, npe,n;n~rr:3."L''ei.frlr.m I< ,rr.eTeitTopm .. : c 

60.JIDiillTIJI u.:rCJIOi.l l\3.HaJIOB (B Ha::.Ie;\1 C.Jrj-~38- 30000) , F.DJI£10TC.8: 

Ha;:J;eJ.\HOCT:S, ITpQCTOTa B 8IWIIJIYHTai.UIII 1I I-l8:;b!COI~ CTOHI.JOCT:b • . 
H8o6xo)UL.108 rrpO<)TpaHCTBeHr-I08 paspeur~~mr8 orrpe.48JIR8TCJI MHoro

KpaTHHI.1 paccetLB3Jiii8r.1 B 28.11838 II coc·raa.s~eT IV I ur.:. C 8TOi1 TO'I

IDI 3p8Im.R: Han60.ii88 ITO,Ii.:~O~STI.(ni.1 rr_pnt:JO)Oi'/i B Ka1!8CTB8 OCHOBH KO

Op,1UIHDTHOrO ,l:;8T8KTOpa .®JLS:IOTCH ,r;;p8HrpOBEe Tpyc5Itli, U3rOT03.J:8:aiE.I8 

M3 8KCTpy.rr;rpc·3amroro nomrnrrHE.T':.;ropn,:~a, paooTat·J2{Ee B cm.lOracz-

Il{8I1I cTp:n.:8_pio:.1 p8;:u~L~e. Coc5paBHHe ln Ta::.Ex Tp~Too~ IIJIOCKOCTH 

Tip8,0IOJiara8TC.'l ycTaEOBITT:S B 32.30pH lt.e::~ I.I3.I'P..:ITa?.:II II 01Ip8,TI.8.~Tb 

KOOp,rr.rrHaTH "CI3.CT;I:J;, ns; .. i8p.FLC:: Bp8T·.ffi .IQ)Gll·iJa 3.ii8r~TpOHOB. B cpn:a:nerm:rr 

C ,!l;8T8KTOpai-:1TI Ha OCEOBe nporrop~IOH2.I:Sill!.X :I.iTII .n:pe!-:JlOBE..X r:a1:18p 

npnMeH8Irue IIBX Tpy6oK ,IJ;a8T c.Tie,IzylOI41I8 rrpem.zy~eC'I"3a ·: 

llCllOJib30BaJm8 rOTOBHX K COOpKe ,TI;8:.U8BH.;: 3JI8M8HTOI3, IIOCTaB.J:.S:-

8MIDC IIpO!,idni.TI8HHOCTbiO, II03BO.i'I.Fie~~ CJrm8CTB8HHO ycKO:pHT:O C03-

,I(8!m8 ,neTeKTOpa, 3HatEIT8JffiHO COKpaTlfTb IIpl:I 8TOi'.1 I1!8.T8p;!a7Ib-

I 
HHe saTpaTll II acrroJT...r,soBanrre pecypcoB OII; 

TO'tfliOCTb II3i".lepemm KOOp,D;IIHa~ B ,I!J)8llQOI3l:IX Tpy6Ka:_c_: I_ ~1!·~--~ ~~-~~, 

TOrO Ee rrop.~, 'ITO ll TO'IH~CTJ) IIOJIY"S:aeua;r B CII8I\TpOI.18T-

pa-x: )A - OHOB Ha IIpOTIOplUIOH~-~hHllX H.TIII AP8flQOBHX I~3;.18p2..."{; -

npm.ieH8EI:i8 B TpyuKaJ~ TO.TicToro •"W IOO MI<H ar-ror.a ,rr.eJiaeT cdopi~Y · .. 

npome n yB8JIL."i.iliDa8T r,1examrqech~'IO Ha.::;.e::JioCTb .Ll8T8KTopa, 

\ 
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cos,namre !·:moror:aHnJibHOii sJiei~'Ipornum perircTp~rn; 

IICTIO~Th3Y8i.ill.H ,I;JI.FI HOTIOJL"'-I8HILq Tpy6oK r83 CO,IC8:p.~::TIT TOJibKO ,!U3D 

KOMIIOH8RTa - aprOH Ii Jr30c5yTal1. 3Ta Ci\IGC:b OcJ88:I8'liwaeT pe;::TIM 

pa60Thi Tpy60I~, xapaKTepii3Y~J~EC.F.r CTa6TI.iiLEOCT::.,i') K08W~:IU!I8HTa 

rasoBoro yciiJieFJUI B ~1rpo:r:oM ,TI:HmasoHe Hanp.n:;:-:einrfr u KOFQ8HT

pannii KOtiDOH8HTOB, BhiCOKyiO sW..5;:lKTUBHOCT:b perucTpa.D;IUI, a Tar:~e 
miHefuiOCT:b Ii CTa6IVThHOCT.D ,Iij)8illfOBOH xapaKT8pllCTUKI!; 

liCTIO~TTh30Ba.!IIIG TpycJm~ ,ItOIT'JCI:3.8'~ IIpl!I.18E8IDre }~OMII.JIGKCa Cyli{eCT

ByEi$IX pa.3pa00TOK 3!1CO:t.OBOYwT:tii:G: ll illi3l:OBO.STHbtX liCTO'IHIIlW:O 

rru.Tamur, o6ecrre'In:um:xw...x 6e2om~cey~J rr s~)3I-:T:::Si::J7IO pac5oTy ~. 

,neTeKTOpa; 

. . 
HHAYnHPOBaHHOrO 3apgna C BH8~liX 3JieKTpO~OB. 3TO TI03BOJIR8T 

llOBHCUTI, TO'IHOCTI, perMCTpaiJ;IDI EWOp,WrnaTll '!aCTlmb! II paC:!niiJ:I8':' 

B03MOZ~OCTll rrpil6opa. 

}.}. -o:rw:s. 
/ 

5. 2 • t · C ocTaB a._qrra p Tynu ~ \ ~ · 

Koop.IJ;JIHaTHI:ii ,l!6T8KTOp )A - OHOB KO!.UUI8I:ca l~eqe·~ feilTpliliO~~ 
COCTOIIT II3 52 lli10C1WCTeii ,IU]8llWOBUX Tpyc50K. lfy:acTB::Te.ii:bEM -

· TIJIOU{a,!t:b 0,4HOfr ROOp;vrHBTHOH IL"'OClWCTl'l COCTa3JIJi8T ""' 25 I.f. 00:I{88 

'tillC.TIO Ka.H8~i.IOB perHCTpOl:.UU - 30000. 

B co~ TaB ,2I.eTenTopn n::o.rVIT T21::.:e cnc7er.ili ouec~e-qemr:.cr: 
I . 

BLICOIWBOJib'I'HOG rr::?~.lEIIe; 

mrs~QBO.,"'LTHOe mrTru~ue; 

' 
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ra3oBue t.1aTIICT_poJm 11 cncTer.::a rc:~3oo6ecnetiemm; 

CI1CTer.m. IWIITpOJI.':r I! yrrpa:a.JICHI:JI Ha JIHHllii C 8B]. 

5,2.2. CTprrr,:enHbiG TPYc5r:u • . 
:.:) 

GTplU.1epiiHe TpyCh·:I!~ rrpe~CTOB.'IJ!!JT co6oii !Ip0'~~~.7I:b ~I3 TIOJlli3:III:U.,Ti-

XJIO.PP..,TI;a C Kp"u~KOll, COCTO.flliUiii II3 8 ~~pj·Gol: Iilla,Iij)aTHOrO C8~8E1IJI 

9 X 9 rlilvf, pa3,IJ;8.JI8HHI:U CT8HlCOH TO~aroir I 1/J.i (Puc. I'J.·). 

BeyTp8Hilil TIOBepXHOCT:O T:pyc5oK, TIOI:pb!'~a_q rpci)llTOIJ, RBJI.S8TC.fl .P831IC

TI!BHHio1 Ka.TO.TI:OU. A.HO,IJ;OM C.Jiy:iJ:IT II:pOBO.TO_Ka ,II;I!aJ.i8TpOr,'I 100 HKH, ,I!)3a 

Tai\.RX II:p~IiJLq rrm.1emaroTC.fi B ITI3X neHaTI, :t:OTOpuii m~1eeT BBO,:O: BUCOKO

ro Hai1pn:?~8IiliH, BbLBO,IJ; CIIrHcw'Ia C allOA')B, a TCU" .. Se BBO~ li B~O~ ra3a. 

llpo011.1JJI II neHaiiH llp0H3BO,TI..ITTC . .'~ I>ICTO,:pr.r :3-ICCTp::;t,IUipOBaHlL'I ,I2,.JLI!:Oil 

;rr.o 8 HeTpoB~ IIeHa.ll, co.n.e:p;;\Bmrrii IG TpycioK ,II..1L.l.loll 5 M , 23J".Lf1eTcn 

KOCT:b r•:UOO:HEOrO CTI8KTpO!.IeTpa •. 

llpOTOTIITI Ta..~oro Swiiei.'!eHTa )..i,JillHOM O:KOJIO MeTpa OWI ITCC.ii8~0BaJI 

B TiytrKe 3.JieRTpOHOB OT p~-I08RTilBrtOTO IICTO'I.HJIKa IOGRu • 

Ka.TOA• CrrrHa.JI C TipOBO.'li 'IHOrO 8HO,il.a TIOC'l'YTiaJI Ha .:nmeit..rHit yc:r.iili-
-: ... 

-·i 
. T8JI:b li I1CIIOJIL30BG.i!C.fl l! ri aHaJIH3a, 2. T8..-~i\e AJIH· 3aJ!¥Cl:ta 3.ITeK7pOHir- _i 

KH CSITliBa.HliH, 3any CK 

CIIrm:..110B C I1pOBO.iiO'iHOrO aHO,I!.a Tpy6ni :I CU::lHTli.TIJl.qu;I!OHrtOI'O C'i8'i'

~ilW, pacnoJio:::em-roro 3D neHD~Jim.i. ~iTO TI03B0.7TIIJIO oT6npo.Th s.iiel~T

poHu c sHepnreH c5oJII>:Je I, G ~JaB, J.~O'J'Opi.:a r::po.1CTG.:r:~ o6se~·.i TpyOi\11. 

iiiiC.10 TOKHX ~.IICK7p0l:.:;:s COCTG.D.TI.H~'lO ,.., 6Q~~H. ·;JOJI C.~'tr8L:::r.:~ 

CODTI~CE!'Iil COCT(ill.'.F.:.T~ ;.&8H80 0, I~~. 

;;.:) 
·• TI.ron3no~cT~o 

\ 
( .. ' ) 'iTc'"';;;--,;n _ • Cl.., .._ -~ _ 

\ 

·i 
I 

- ! 
' I 
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Tpyd!m n_p<J,ii_:-rsc:~J~!c:o -~lJronor.~ u .L3o6yre.EoB, cue!!Irutum.I:G B n_ponor~rrr 

I aproH/3 n3o6yT3H 1t7UI I aproH/I u3ouyTatt. JI;rH cTp:n.reprroro 

pe;mr,Ta,TIOJiy'I8HnOrO llpH 8T:UX YCJIO:O:L'IX, TIIIIW!IIOil .ffBJT...f:IeTCII uO.iThlliQH 

Be~ CIITHaJia 30 + 50 r.m/50 o:,~, a Tru-:.-:~e mnporulli ,rr,uanason 

pa60~IX HanpEi.83I!ll, .BCJJJf'DH-I8 I-:OTO)OI'O 32311C8~18 OT KofmOHTpaT';Ili 

H3~6yTaHa. • PIIC. 148 ·. IlOI<a3I::ill2.eT ;:!;Be C'leTHHe Icpn::m::::e IT3 KOTOpHX 

(I) COOTBeTCTByeT Ci1i8CU 50% api'OH/50% ll30clyTal!, a (2) - CI':IeC:H 

25% aproH/75% n3o6yTaJI. ,ll.r!.TI onerrF.n nom.mrrnoro B.iTI!.BillH noc.rre

:m,mym,coB, CB.8:38HHrlX C qJOTOHa!.Tii :rr:l CTpm~repHOI'O pa3p~a, li3IO:ie

pemm 6:E:!.illi npo,n:e.,1an~ nprr pasHHX Bper-.1euax 0opi.:upo:sa:rrrq: nuxo~Horo 

m.mym,ca IOO HC .rr I MKC • B TOI.i II .n;pyroB CJJ:J''Iae I-:pTIBlle 

IIpaKT~8Cilli COBII2Jl:2~0T. 

,I{uana30E C!IT'H8"10B, IIOJIY'Iaer.:HJ: C a.H0,4..l!Oll IIpOBO.TJ:OU...KII, ~.10::~-!0 . - . . ) 

or.e~T:b E3 pnc. I46. aa ltoT_opo:,; !IJ'e;r.cTaS . .l!e~ro a.r.m.:•.L.::Ir:y~roe psc

npe,D;eJieHIIe cnrH~10B c aJro.:;a, cH.fr{ce npu IIanp..qi:~elillli 4, 7 rill·, n 

npiiBe~eEROll Ha pllC. I5 atci.JmTy,nnof.i xapaKT8pHCTUI-:!:I, TO'l:t:II KOTOpoi1 

COOTBeTCTByi>T MflECI::My!.lru!~ B.' COOTBGTCTByiOIImX CI!8KTpax. 

IIBX Tpy6I~'1 o6ecrre'tllrna.IoT B:ucoRyiO a%ei:TnBHOCT:& per;rcTpa.rnu~ 

'IaCTini. IIo pe3y.;~Te.Tar.l3 / G. Batti!,toni ~~ cMecu , . 

65 AI--_ I 35 C4Hro . l~pllBM all~eitTHBHOCTll TIOBTOp.neT wopMy C'IeTHOH 

.xapru:Tep:ie'l'UIGr,-npl! · 3TOM B 06.TlB.CTII IIJiaTO B8.7Il.nriiHa 3'"J4}8KTilBHOCTI! 

COCTaBJIEeT 96~;. 

Ha .PHC.I6 Tip8;:i;GTa.R'l8Hhi 3ai3IlC:.IJ.10CTll CKOpOCTll .rJ)8ilQ8 8.TI8l~T-

poHOB OT Hanp.Ft~eiiHOCTn no.:m B C!.1ecu aprona c nsoc5yTrurm.1 nprr 

pa3JTINH==-: KOHI:{8HTp8~!.C~. I!pH p260TG B CTpm.:epEO.i':l Ie3:i!T.!8 H2IIp.rr:::e

IDI.ff, YCTCHaBJilill:t8i.r.18 HD TfY61~ ~~moil teOi.10Tp!DI, COOTBGTCTDYiJ? 

HacbUI.{emrD cKopc.c?u ~eii~o., 'ITO ,n;o.r~ JIO ooecno'tfi:BoT:o .1IlllieiiliocT:o 

II CTaOIIJThHOCT:& .l!J)en.)oBoH xap2.KTe_pllC:THKII. 



- .lbb- ·-

6) . Cnorr;(·lii:.Jli,l::.r II or~eEI\O. 3DTpnT. 

llp:uoupeTeHIIe r.IaTepii3J:oB 

I. CTpm.repHHe IIBX Tpy6Kir 2iSTuc.py6. 

(npoqm.IDI, Tia.HGJlli, KpiE.Ilill) (HH.B8JirJT2..) 

2. Tincmo.iioKa BoJniTJDc:uoBaq so.1o'le:IoH ... ~· 

nponsBo.rr.c:rBo 
11 L u "iii. 11 

(L.Beurm) 

{QQ }:t.I 

3. llpo"ll::e MaTeprra.11hi 

4. lti3rOTOBJI8Illi8 KpbSI8l~ K 

neHarutM B Oil 

5. 3. 

3.5 THC.pyO. 

(IIH. Ba:TIOTa) 

IO.O Th!C.p~70. 

8.0 T.H.'IaC. 

Kat~rur ROOp,LO·!HaTEaq P...Ji:OCKOCT:O 1.!DOHHOrO ,Ii;8T81:70pa COCTOI!T 

ns cT.pn.repmL-v:: Tpyoo:{, norrepe'liroe Ct~'t.ie~~e ~:oTopsrx rrpe,n;cTaBJI8:iO 

Ha pHC. I3, Pasr.repH Tpy6o:t-: 9 X 9 .z~TI;f, a iJa.I' C'iliTI::OaHIIJ! ro. 1.!?.:. 

C:rirHa.:Thmze npoBOJIO'tlit11 .IU'Iru.:eTpou IOO MKr.t qrm-:cupymcJI 'Iepes r:a;~:

~e 500 VIM ITO ,IJ;JIIIIIe Tpy60I~, 'ITO 00£~CTI8'11IBaeT IL"C neHTpa..J.[bH08 

TIOJimrteiDie. I6 ,rr;peH00Bb!X Tpy6oK 06'b!3,TI;r'4il8Hll B O,TI;HH t!O,IiYJID, Ill.'i8iOqi:ti-1 

ra30BH8 BBO.TI; ll BbtBO)J., II ,TI;Ba BHCOKOBO.:ThTlillX BBO,Ua. 13 CBO!O 0'18p8;J;:C_ 
. . I 

'18Th!pe I.!O,IzyJLq 00'D8,Ii;IH.cr-iOTCSi B O,IOIH !lfOHTai:J:i.~Ifr l:IO,Il:J'.!Th Ha 64 Tpy6IGI. 

I.10HTa~-:mn1 MO,IzyJID II8. RO:H:U2.X li!.!88T HBTIO,LU3I.EOO 33l!p8TIJiefi-I1I8 reo3H8:! 

I!piiB.ff3aHl-lli8 R . C!:l'H2.1I:O!IHM IIpOBO.:IOIWI 1 I: HCIIOJTh3Y 8Ui..Ie ,rtq IOCTL'}:OB!-:J: 

IIJIOCIWCTII. B cocTaB 1Wop,L.I!IIaT:t·wil n.~rocRoc':'n ::sxo~~T 7 I.iOHTa::~:u 

. l\'iO,IJ;yJie:i1, 068CTI8'iliBD.q tryBCTB:lT8JlliH:YIO 30h"J' B 4G20 !,~.:. l\oop,:;:(::l:GTH=-:1 

• 
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B nap!WHTC II D 3a3ope :)'CTaHaB.ii:ffi~iJ'I'CH l.!eT=rpe II.J10CIWCT~:, or;roii

THpOBaiil·ThiC IIO,IL yrJiaT.ili 90° J:I 0° TI Cj.IC:~eHEc!e Ha TIO.ilOB:::Hy :Ja.ra 

no o6em-r Koon;I;ma.Tor.r. . .... 

T·l~ uru·~o. ·err - ' /.... .. ... _,, B3pH8HT 

To1~noro CTTl'T'TC)a•.,..,.ra c ol".err::· TIJIOC"'O""T 0 !f "!""3;;.,-···~.rarr TTT'I·~n3·:r, 0""7"'~"":-t.;••,. ri~ .... 1 ~ .... "ti .[J. v - ·- t. '-' ,,l.. .:.J _._ .......... -- ·-,L" .u;>,_ l.U. -,:..J.~- • .:J •• .t..... .. 

IIJIOC!~OCTeir 008CII8'l!·lB8.8TC.fi ITJIOCICTI.TII Hec~:-qm,::;~ KOHCT.PYICJ;IL~.m U3 8)I;J

MUrGI8BOrO CII.laBa, TI0~3a.'=·!?..BX Ha pHC. 17 • 

5.3 r~. TexHo.rron:.~ c6onror n i·.COHT2::1.a r-:oon~":r::rtTrr.::rx -· -· 

f'-<OY'l"·.·_\r ~oonrr ... -.. .:.u.aTil·::__.r··~ n'"'o~-·'"'c~e 1·~ TI"t"8-TTO-""C'1ae...,""'rr Becmil uV J:' v ... J:'t'-Y .c ~-- ~.:. 'v.f•'-' 'J.' .. J. .._J ril. .·J.c;..i :.. v.i'l. .:. · 

r ·o-~•r-··o··· 'L'O"'"''C8 0'"··.-;r --,...-Ir-:018- ':7T'E•'~..,,..,u,...,-·.-.e..--·--.-. rrue-crr<:)-:::: .... .-~..,c,.,. ·.l ~' .... :· • ~.!l !.l .!'- L.J!l.j l. .... :;.J e ·-~ U ,,,' t; J.! ~ -.,. :..,l-V .. - !'!- "~l:>:lr:.\..;,1 ;t_ - u.::.J.I!.. ...... V- .:1 - ... • .... I ... -

BapHaHT C60plm B B8pTID~-:bHOM IIOJI07.~E:IiEI, '!70 TI03BO.TIIiT I!pH!.IeH::T:O 

R H8ll C 066~{ CTOpOH. 
I 

-! 

..:I 
J 

Te'II> n s~iiei~Tpmec1:ne ncru:rTarnrE c pa,r,noru~T.:G::n:ru :ncTO'IHn~oti IOG Ru : i 

MarH!:IT H IOCTlrc~J·eTC.c:r B CCO::D.HHOI.J B!!,:~e. ... ... 

3a•rpaTbi HG c60p1:y TI.r:JCKOCTCtl C3o_::q':2C.C?: I: H3rOT0!3.7I6Hl!Kl il.7IOC-

'i'l'O noTpcGyeTC.II 2000 H. ---r. 

\ 



54,_ Buc m:ono.~I:sTHoe rnrTaE:re. 

]LJUI BUCOIWBOJIDTHOro IDITClHI:JI ,r;:p3il00Bb!X Tpydo:t~ !Ip9WIOJiarae7CH 

:rrcrro.7ThsoBaT:b ,IT,BYXY.aBG~Thlille ucTou...Hir:r..:r T:u:ra BI1Er:TI:t9 I. Omr 6hL.i1II 

paspa60TaRH B OH!.IY crre~~a.'ThH~ ,TI}m ILITaF.l:UI IIpO!IOp~:OHa.JTh!lliX II 

;n:pe:H(pOBHX Y.2J,I9p II o6ecrreu.JID2:JT IIOC'l',JIDIC'l'BO Hnnpn.:::eiTiill E: CHC':'pO

,I1;9llCTBYKY.I~YYJ 3a.I!lMTY OT rreperpJ7 30i:~ TIO TOI~, ll HC..U-piE:emno, BCiwT:-J'-lnB 

noBpei¥.,IJ;e.rnre ,Ii.eTe:t:Topa -B a.BaplrfrnHx c:ITYaiULT·:. IIpons:so.r;;cTBO ncTo"t!

mmoB HaJiart.eHO B orr Oiilli1, OHII JlCe E:CJIO?I:b30Ba.HH ,E,JI.H ID!Talill.H AP9~I

qJOBl:IX :r:m.rep "HeitTp:rHHoro ,n;eTeKTopa" Ol~'IA:O~ YtniTllBaJi Hli3I~YL-J 
illiT9HCiffiHOC'l':S 3arpy3Krr !.r.-DORHOrO CII81{Tpor.:eTpa, Bee ~-peit~o:aue 

Tpy6RII O.n;HOrO 3a30pa r.m;:QIO 32EITHBC.~~b OT O,:,HOrO !!C'l'O'IH:IKa. 

06rnaJI noTpe6:rocT:& H2 necb crreKTpo:.re~p c y'!eTo:.1 sa.r:racr.JL: cocT£:E:rT 

IO ncTowrrKoB .B:m:t\U, n.::n B cTom.rocTnor,7 :a~:p~::ea:;·m ro ThiC. pyo. 3 

ne.Hax'"I.L.,..984 ro~a Trrrcr pa3-l'9''Teun-cr BHCC)-"O""orr- r•·-·-· ··cTou·u····oB -rr.·M~ .&...\ · - ,L, • ~J..J~ d ~ ~UJJJ. J.\ .D .J...O~~\. J..l ~J. 1 'll\. J.l..i..L..:_ c...:.-

IDIH Tpe6yeTCH ,LJ,Ba KpeliTa "Kfu1AK" (IIHP) c liCTC"t!F.Jll\.al:1H IlliTaHYUi · 

TIDia 043. 
. .· 

5 ·5. PerrrcTp:m;noga.r.: sJiei:TpOEHa.P. emapaTYQa.. 

5.5. I·. OcHOBHHe Tpe6oBamm K perncTpi.::pyiJ~eil 3JieKTpOP.JIIte: 

- TOlffiOCT:b li3MepeHIDI :KOOp,n;IIHaT 'tlaCTHI~ B CTpm.repHOM Tpy6Ke IIpii 

cKopocTJii -APe_iiilla_ a_. 05 .. Mv!/Hc 

- I 
~-~ 

.• ± 0, 5r.:: 

- rtaKCUJ.!aJThH09 Bper.'I.H ,rr;peErfJa B Tpy6I\.E: C9'19Imer~ 9x9 - IOOn 

- sa.n;ep.4:.:r:a Ha II0.7rJ'18ffiie crrrHa.i1a "Tp;::rrep" 
-

6 I , 2 :.u-:c 

- B031.'10J.-ili0CT:b perncTpCllvni ~ 5 O,IUICBp9I.I8HEi.!X COu~'l'llli B 

0,1UIOii ll.7IOC:iWC TII 

- OUII~.I!ii 06'her.: KGHClJIOD Der~CTDDWL:, ,... ()QQpO. . -
• 



KapTbi a;rer\Tporiln:;r pernc?pon;ur (i.IP--!34) pasrr.eii{mvTCR Ha IL1oc

KOCTm:: CTpll1.1epH1!X TpyOOI\ II coe;i;Hl:./IDTCII o6~eil MarliCTpcuTh:O C'iliTil

BaHlffi · nHwopr.~muur. Ha puc.IS TIJP8.IJ:CTnBJier:a (IJ~·m:rcrona.,ThHa.r: c:{er.rc: 

MO)JyJIH. periwTpan:rni Ea 64 ItaEo.na. ilpnili.:;J.:n orrpe.~G.;16Eiill Hor.:epa . 
cpa60Ta.Bill8ll TpyOYJ·I ll M3VIepeiEIJI Bp8i\1eHll .r.:peil@a COCTO~T B CJIG,I!;y::r-

mer.r: 

Ha i.10.IJ:Y..7Th rrocTynaeT onopHacr trac roTa F = 50 IriT'IJ;; 

cqeTtniT< a,:1;peca. TiaLJ£TII T8ET:rrpyeTt:!H OTI0pEOii "t!aCTO':'Oil il 0CY'!il8CT3-

JIJieT nootrepe;;;noe o6pam:errrre R 64 _q<.Iefh:ar.1 rrm.LTIII co c,r;;B:rrror.r Ea 

0~1-! TaRT, paBHI:.:i! 20 HC ; 

nouep Tpy6rur. -

PaspH,IUIOCT:s nm:L'iTJ-I nr,:6paim. paBHoi1 64, rroaTO:.iY II3?:repHer.a~ 

Bpei,mHHOH I1HT8pBaJI COCT8B.;1.S:8T 1280 HC, :m.:eHHO TOT J!HT8:pB3.1I, B 

KOT.opor,'i 6y;:,eT co~ep:~~T:sc.q nEIJopMa~;Lq o rrpel:Je,· .. rmx -qe~es ,IUJeii:·I1oByiJ 

r.w10CI:OCTL "t!acTrru;a.x. To'IHR.cr :r:oop.n;rmaTa orrpe:~e)t~eTCH ~!3 aHaJIJr3a 

co;i.ep:-un.Ioro rra.r.l.crT~I nocJre Bt.:tri!TaHJI.P-: Bpm :e~.li 3~ep;~::r-:n Tp;r:>repa. 

Orrrrc llBa e r:;a.q c ncTeua nEe eT cJI e ;zy iJ"lf: e o rpa !lirq e ~EL1 : . 
IJ0~.11.1 Ha Gtl Tpy6El: pcnrcT:r;::rpyeT 033 :·::y]We:t'1ill TO'L~::oc?TI 5 c:::::-

OT .::J)yra Ea : 20 HC, E IIpOT!illHOI! C.Jry1.!8 e 1\0,z:;!rpyeTC.S: II JI3I.:Gp.<;:e'.:'c.c 

Bpe::eHHOii HHTCpB!1.1I, IIpW!3~~.ile~;\aq:uL Tp:<~·:e CO CT8p.J8: rrpnopET8'.:'0: . 

• 
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5.5.3. C!3rr3:o c 3K.1. 

Ha pMc )9 npe.ncTa.BJieHa 6.;rro:r:-cxer.ro. c6opa .TI;aHh~ xr cB.r.r3;r 

c 3B?{1. Mo.ICYJili per:acTpaiJ..""tir, rrpiiH8,1J.Jle::au.tTie o.wtor:zy sasopy, o6'be,IJ;IT-

Heill:l o6~ei1 r~La.rHCTpaJI:b'fJ .IJ:aHH2::: YI TIO,II.COe,J..;IliiEF.ll K O,Il;HO?.iJ7 Y.OIITpO.:

Jiepy C'IUT!ffia.t:riiTI. 1\0HTpO."IW~ep C~T2Ba1::IR BUIT0.,1]EeE B CTWI,L;apTe 

"KL.U .. iAK" 1-1 srumi\IaeT crup:mzy I ·M. Ha IS sa3o:poB r.itOOHHoro ,n;eTeicTopa 

TIOTpe6ye·TCJI I6 KOHTpOJIJiepoB C'lliTniBa.EuJI, KOTOpHe pa3r.~el.LlatJTC.Il B 

0,1UIO!A KpeiiTe "KAI'illli". IIepe,n;a-qa IIH(QOpr.'!a.IU'ili B 1WHTp0.:1Jiepi:.I CTffiTH

BaHl!JI -Ha'tllmaeTCJI rroc;re rrpueua CIITHa,.!:t "Tpnrrep" :u ne,n;eTCE 

napar.wre.iTI':>HO Bo Bee 6JioKU. IJru:c:m.Iaill>HJe Bpe;::q c6opa rm:Qopr1iaJr;;ill D 

O.r;IIH Kospo.:rr..1rep npii "S:acTOTe IIepe;rr.ai.ll! IO IJI'~ cocTaBIIT I2 MIW. 

Ka::i,TftTit KOHTpoJIJiep CtniThiBalnUI m.meT 6:rc)epF_p;; Ha..'-COilliTeJI:b Ha 

120 CJIOB, :r:y~a 3aHOCIITC.R TOT.i.Dl:~O 3Ea~:lli;M lli:~X>pi.7f1T"(JHI. •I>OpiJa.T c::o

Ba C KOHTpo.r.wrepa Cti.IITllB2Jilili h~GeT B;-j~: 

20 2I 22 23 24 25 26 27 28. 20 21 22 20 2I 

Hourep Tpy6Y..II Bpe:;:,m Hor.rep 
11 •. i10C:KOGTH 

B sa3ope 

5.5.4. reHKa 38TD8T. 

Ha Bee I> r.rDoHmni ,IL8TeKTOp c y'icTc r.J B03:.:o:30CTH nsr~1enemm 

KOH~Mryparum KOOp,I!,1IH8THl!X IIJIOClWCTefi IIOTpe6yeTCJI: 

- ~ 

;.,ro.ny.1I:o perircTpnni::;,r ;.Z?-04 - 400 ::IT.- JGQ,Q T.p~rcJ. 
25 0 (,.-H B-:-t -:-r.,,...,..., ... -·c -L'0" .h.O.hTp0Ji..1Gp C1I1I'l'lill:J..H.::c: ~ ... -1 ;Jvv 

KpefiT "KAI.UuC" (lliiP) 

l!CT01!E1Il~ llllT~GIJI "l\t'~:lA:!{" - 043 (ririP) 

TeJic'i•oi:m..:il I:o.Gc:u.) 'l'llJ.l'tiOx2xO, G 

+ , zl. • c-···".:...c· 
- 20 DT.- 40,0 T.}_:j'C' • 

2 illT. - 3, 306 T. TY 6 • 

2 lilT.- 5,104 T.pyO. 

- 20 R!.i 3,2 T.py6. 

lipOi.Il~G f.iC1T8pli8.7IE 28,39 T. :pyO 
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5.5.3. C3n3:o c SK.T. 

Ha pMc .I9 rrpe.n;cTa.BJieHa 6.:rro:r:-cxe::.1a c6opa .TI;a.HH1IX n cBn3;I 

c 3Bii1. Mo,ey.llli perifCTp~-ur, rrpnHa,ILJie::m~e o~or:ry 3a3opy, o6'.be~-

HeHH 00II{8H r.~.rHCTp8.7IhD .IJ:aH.ffi::::: E IIO,TI.COe;~Illi8FJl K O.IJ:HOi.iJ7 l.:OIITpO~:

Jiepy C'tiHTb!BflHIUI. 1\0HTpO."Tw~ep C'lliTlffiai::ffi BillTO.,''IH8E B CTD..:I,L;apTe 

".KAMAK" II 3aHHMaeT crup:rrFrJ I I.1. · Ha 16 ~3a3opoB r.uooiiHoro ,D;eTei~Topa 

ll0Tpe6ye·TCJI I6 KOHTpO .. i1.7I8pOB C"t!.IITill3CtEnJI, KOTOpHe pa3!.:8L48tJTCR B 

O,TI;HOU KpeliTe "KA.MAK". llepe.n;a't!a IIH(topr.'!ftiU'ili B KOHTpOJIJiep:u C'il!Ti:l-:-

.. '' " .. nrumJI -Ha'tllmaeTCJI noc.rre rrpnm.m CIIT'HB..J!a Tpiirrep ll ne.n;eTCE 

naparl.7I8JII:,HO BO BC8 OJIOKII. 1Jru:c:m.Iaill>H08 Bpe!.:.q c6opa EHQOpMB.l.Vill D 

o.n;rrH Ko:rpo .. 7I.'1Iep nprr -qacToTe Iiepe)J.ai.ni IO IJL~ cocTaB~IT 12 1.mc. 

Ka;:-\,"n;aH KOHTpO.i'IJIGp CtniT1IBalnL9: lri.!eeT 6yc)E:pl':lr;; Ha.'-COIGIT8JIO Ha 

I20 c..rron, :t:y.r;a 3aHOcnTCR TOJ"".LDI~o 3Ea~ame_q m:~'Opi.~flTUIR. ~I>opr:raT c::o

Ba C KOHTpo.r.wrepa C'tiliTllB3.IulR: li¥88T B:-l: 

20 2I 22 23 24 25 26 27 28 20 21 22 20 2I 

Hourep Tpy6Y..II Bpe;:.m Hor.mp 
. II .. i10CKOCTH i 

B 3a3ope 

5.5.4. reJIK.a 38TDaT. 
.. '. 

Ha nec:o r.n·::>oHmni ,neTeKTO.P c y118TOr.:I Bo3:.:o:30CTH rmr~1enemm 

KOHQMrypaD;lm KOOp,I:I;IHaTHl!:x: IIJIOCIWCTefi rrorpe6yeTCR: 

;.,ro.ny.1I:o per:acT}Xli.C::i.I ;;~-04 

-· --c -r')" b.OHTfO .. ;i."'G,P Cti1I'l'W3:lli.::..'! ~~ -l ::Jvo 

KpeiiT "l~.!L.lAlC" (ILIP) 

liCTOt!H.HI~ IIIITEUG:LR "1\.t~:IA.!.'~" - 043 (JE::?) 

Te..rre~·oi:m.it I~3Ge:a, 'l'llli\ 10x2x0, G 

IIpo't!liG r.i~1 Tepno:rn-: 
I ________________ 

- 400 ~T.- J60,0 T.p~r6. 
25 0 ( T-H B-:1 .,. ... , ... ..,. + t zl. • c-· •. ..;;.. c· 

20 IJT.- 40,0 T.f;yC;. 

2 illT. - 3,306 T .,.., •. 6 • l'~ • 

2 lliT. - 5,104 T.py6. 

- 20 rr· \.:.1 3,2 T.py6. 

28,39 'i'.DYO - . ~ 
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Irt_f>"T/C B H'-~ITOcpe-:-c,...,....,P. .... o·~ t"r.-~'"'ncT·r em <:'1-Al-.,...,DOTt-VH '~-r..-o.,.,~..-ur·•'CI ~· .. u · .c; - ,L!. J. .D .• d~11 _;. Vo~LJ..:" - ~-. .:. .:.>.'~ ..., • .,J. ... ' ~-J -~- • ~; !:..-:~ l.! --~~-"' 

C1 ·c,.,r..· .r..1 rr•-·'"'!llr.-r'T ·cerro rr'!:_ o:-~~·:-'\mc q B ~ vcrrA7'r~ ~e:.rT'1•· u,\ ~/.[I/ 1· .,.Ie-'~,.,n- .. H .u J.vJ·~- .... l_n .. J..'l .H •• .:::JvJ•·.Jl .... v •.. "'.i:''.:.J. .• ~• u •• J.Ul. _ l l ....... .._.l! -

m:n1: ~eTel~To~ IiD:03-QE;~i10~. PeryJI.s:TOp rr:pe)J;CT.SB.7!5!e'l' co6oi1 Tr;e:·:-

IIO TOh"Y II Harrpz.:el-UiiO. 

Oc::o3HHe naparJeT_rH pery.JLc::Topa: 

u 
B:lX. = 5B 30 a 

u + 
,. 

B 5 a B.E!X. == 0 

u 
Bl:!X. = 2 B IO a 

ro-4 
7.flli1D. 

O~m pery.irmop ooecrreq:maeT · m-rTa;-ure 8 :r.a:pT 3 . .:rreKTJ;O:trrn-J:I C'tfi:Tli-

Ba.IIHS:, T.e. O,:V-iOll IIJIOCI\OCTII .u:pefii]OB:£~ TpyeiO:!:C. 

,ll.JI.q BCeli YCTaHOB1J1 Heo6xo,;:;rn,ro ffi:i8TI> 48 per-j.UJ!TOpC3 ~ai!p.fiZ\8:-liLS:. 

BHIIpB:wleHHoe Hanp.rr::emre Ha pe:ry.r.LJITOJ)ax no,naeTc.a o:: J:BYX Biliip.rr

M!iTe.:;n,nll:X arperaTOB, cos,n;aEnclX Ha Oc~se B..TiC-600/3JO. Ka::;;rJ;I:lil 

Blmp.crr.mTe.TibHh!ii arpera? lll:!eeT 24 r • .am::.::m ;rr ... '!JI no.Ii;I\.:';.i.;'"le:rum pery~i!.2:

TopoB-~--JS::!rtpm.!Ifie.rr:oHHe · arperaTI::I pacrrc'Iara:J?cs oT ycTaHOB1JI r-;a 

pomnm perucTp~~n ccc'l'ai3..'illeT rrp~n.:epHo 20 KB?. 

5. 7. ras 1! CEC~er.~'i r230BOI'O )6ecrretreE~!H. 

T17l'\. CTpTTI'-~1"\I"UX Tn'-61""'" =naeTccr ar-.T'o:r-·~':)oo·,.~"'HO~"-:: cr·ec- D ll.,....O-J.w. l·.u,,~;.;..t' 1 • ;:,;' ~1., .-.;..w.;. .. n .r.. .!.-- • .._...., .: -u .bt-.. . .1 ..o .r:-
' . \, ... ' 

rropl(ITir I :3. rn3onb.~ c;IcTe!.ra r.ro.~::eT Cit.:~':O oprmrn3ona:in no c:..:er.-rcu.!, 
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eTc.q B3fiT]) CTaii.L,apTHllfr rrj.ThT Will II)I1:rOTOB.7leF.J·L'1 r.morol:OI.IIIO::e::T

HU.>:: rasoBhlX cueceil c pa3B9TB.1eJc:er.1 Ha IO Bu::oAOB H rrpoc3Bo,t;:

Te.ThHOC':'])IO ,IJ;O 180 JI/r::rac. 

.3 IloJ.iJihill o&.beM ,n;eTeKTopa I3 I.:. • IIpe,IUio::a.raer:zM cr:o:pocT1 o6-

r.mHa ra3a oes yx-y~er-:II.H xapelli'J;'E):pil(~'.I'ill~ CTp:n.IcpHoro pa3pH,IJ;a 3 

IIBX Tpy6:r..a.x ,.., 2 oci'heua B cyT!ill. Ilp:.r STIIX ycJioBHRX pacxo.n; ra3a 

COCTa.BITT ...., 250 JI/'I8C ll 750 ;-Jr::rac a·JrOHa I: 1!306yTaRa COOTBe?C7B9:!

HO. 

KpoMe ny.lfbTa B COCT83 CHCT9i.:H B:::O,ILffT ra3068..'1.J:OHHaP.: pa:.:-ra, 

I'.'Ia.rliCTpa.i"'IT I!O.I!:BO.IJ:a II BUX..710lla ra3a, CT9R,!J,l{ ,I!)lff O'tffiCT!ili OT,Ii;8.:::,ELD: 

KO:i.:IIOH8HTOB. ra300aJLJIOEHO..ff par~ma HilXO;J.IITC?.: B Ter.~ .• :':OL'I no:.!e~er::::r, 
~ 

CHa6:::eHHm.I Heo6xo.r;:n.mi1 B9HTII.~9il .rr cF.a6~:eHa ra3oB=n.m pa.3ss:.::?.-

3ai<18Hy ITyCTbi.X 68.lLIIOHOB 6G3 OCTCL":}JB:;w npo;;;y:sa li O'q1ICT:t:.U rfi;32.. (B 

ocHOBHOM n:so6yTa.Ha) • IIo z.1arHcTpa.r1.,q;·,'I ra3H nocTynarOT Ha BXO.t.H 

. ra30Ci.~eCE:TeJI])HbtX ITyJI:OTOB 11 ~"'lee Ha KOOp,I;;:;IHaTID:l8 llJIOC!.:OCT:VI 't!Gp83 . 

cne:r.wa.m>HHe pa3rner.~1. C B!:L>::OAa KaMe~;:> ras nocTyna.eT Ha ra3oB=:il 

~~JI])T ll ~epe3 M8.CJI.:::H1lll K.i"'Ialla.H BHOp 1Cr1B8.8TCH Ha. y::;rn:y Bw..JIOI!iiCfi 
I 

Tpy6oii ,SiaMeTpOM IOO Mr.1. 

3aT'CC'rU. -
---I. ,J:eTa.JIH ra3oB=rx cy.rwTon (poTaJ,~eT.;;>2, BeHTJUlli, 

pa3'bm.'S, Ma.HOM8TpH) 30 TilC. pyO. 

2. CECTer.1a O't!IICTKU 2 T:C:C. pyo. 

3. fa3 WJJI IICIIbiTOH:rii IO TilC.:pyC. 

4. iiT_po'lll!e MaTeprra:H 8 T~-c p,.r: - • u' ...... ,. 

EToro: 50 , 0 TUC. _r:. 

\ 



5.8.. CrrcTe~.ra IWHTpo.rur r.npar.ieTpoB p,e?e:KTona • 

. 
B COCTaB ,!1;9T9KTOpa BKJI:otraeTCR anrrapaTypa aBTor:IaTII'!8CKOI'O 

KOHTp0~1Ji il y:rrpaB .. ~8lHI.ii rrapa.i.I9TpOB OCHOBHHX C:ICTGI.I, OT KOTOpHX 

3aBUCllT pa60TOCIIOCOUHOCTb .D;9T8I(TCpa· U ·.rr.oCT038pHOCT:O IIOJIYtraer·.roil 

@li3Irtiec::oil rr?.q;Op!.!Cll.UIII. C;o,na OTHOC.ffTC.F!: 

rasoBM Ci':Iec:o; 

BHCOI:OBOJThTHOe E2IIp.n.:::eEre Ha TpyuKa.X; 

F..:I3KOBO.ThTH09 HaE:p.rt;~enl1·3; 

T9CTOB!:1H KOHT:p0.1Th KaHa.JIOB :par:rcTpai.l;illl; 

3f~~eKT:.:BHOCT:O perz:cTpa.u;rn B ::rpon;ecce :na<Jopa .n;amillX. 

Oomee tWCJro rrapa:.~eTpoB, rro.JJ; •. i"I,~;~~rnc KOHTpO.;TIO ( yrrpaB.~1en:r:o) 

..... 200. KoHTpo.n:o Hanp:r:::e.H:ri1 rrpe;~no.naraeTc.s: ocymecT:auT:o rro 

outi'!Hcfi cxei.~e: • rrcBTop:I':::e..:U>-:.::,'):DTim.~1e:~cep- a:-ra.m~ro-u::r0~oBoi1 rrpeo6~ 

pasoBc:::-e.:r:o-Gy~e_:;Hcill E91:orr:rTe.:i> :a rrpoi.ie:~\YT!-:a."\ l'.re::.rr.y c6poc.:;;.m 
l 

nytiKa. lip~ :3HXOA9 1!3 CTpO.n: O,r;;Horo U3 3.i18MGHTOB TIORBJU19TC.ff Cl!rHa.11 

"ALARM" c yY.asrumei:I ! .. :ecTa pacrro.;-:o::mFJUI rro:a;e:ii,IJ;emioro 3.~'Ier.reHTa. 

~eKTHi3HOCT:O pei':GCTpCJ1~7,DI Imr.:,rr;oro f.IO;:tTa;:Jioro r.ro;;r;y.rm. (_64 

Tpy6wi) irm.repH9TCJI EGIIp8fHEHO B TII:on;ecce :1:a6o-ca ~a.Hh1:IX no ... 

orrpe,r;;eJieHH01£ traCTn peROHCTpynpoBaFHHX COOL:T:Lil ~I BE-I,IJ.aeTC.F.r Ha ,:;;rcrr
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----- "·-·-- ~~- -·· -- --- ·--



I64 

Cnwr.rWVJD..tUOW!UG I'O,I:t0Cl~Olll1 CT::UUWI fJ01:IOllWI npO]J.tlll3IUltt.'IDTCII 

NlSl 0Ilp0,140Jl0Ima Tf&leRTOlml IIpO~CB pucnDJta I'-:J030Ha (UI:X>Il ):~.ill 

K J-L2. , at Jl-'ISI K03-J?Ucno.noB). aTB .ItO'.i.'eh"Topa J4QJI;am :s~ep;mTb 

aal'J?Y3I~ ]1.0 109 ~'i'nu/ C B oOOOUO~'l'b llf~ OTOrJ DHCOI\Oe Dpo

IJOHUOG poapo:zeune ( £: 5 HC) • 

ro,ttOCltOILNOCEaa IlJlOC~TD COO'l'C:>ln US }jjJy-4 l10v'zyll..10CKOCTOU no 
. 

25G OJ~Ow"'MO.a B Ea::roil IIO..'IY11Jl00l:OCTII" Po3l.1Gp1J OJIOt!OIITOD 

12 X 14 X 2000rzi3 • llpn O~CLI 04!JAfl.QT(:g, ·~0 Cpo~ 3ai'l!:f3ltO. 0~
HOro aJiorJOm'a HO llpOBOCXO;:cl'l' np:ICWJ.IOWil ~1!14 CI.tiJl:ITll.i.i.."lm.\UOHliOlX> 

/'! 

c~t~ oo.,wmuu -ro\) 'tlaCZILt/c. 

B RatiOCTDG C~U..tl •. il.C.IUUOI.mOro WTf3~1!a ;.VI. I'O~OCI«JllOB (;~,;:;.~ 

ncnOJlD3000'l':&CSI pa3pa6o'l'amrufi B rJU> CODL!eC~HO 0 llODO Ali rJU> Clmll-
1 . 

~~op na ooao~ IU:·~ 0 Jl06CimaL1H ;aaiJ'.t'a.mma PP0 B POPOP. ]J,1ll!I3. 

sa~ ll ~pa !50 Ctl 11 CB~OmiXOA liS npo.Dl1Jae'l 30;~ 

O'l N E IIO. 

Cpoxm n3rorowroxma: 
napDuil ro.ztOCI«>n - m m. !985 r. 
OC'l'Wlbl.WO I'O;.tOCitoiW - ]1.0 U Ke. !98? r. . . 

l1~~0!)JieliU6 II o6pa6o~I~ CUWI~JJJl.1Iin'OJXl 00~'1 llll C06a 

~ Ali r.w so. co6cTnemruil c'liG'l'. D ne.paoo~o IIU py6..:n C'l'OmJOC'I'L 

coc~omrr np;rdJmoll'l'o..'lLI!o 120000 pyelrrail. 
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7. Y~acTHKKH rrpoeRTa. 

I. !1HCTHTYT ~R3HRH BhlCORHX aHeprnt: (IIpoTBHHo) 

AMMocoB B. B., EeJIDROB A.A., EyropcRIDi J..TI., faJmeB M.A., 

.UeHRcoB A.r., B:eHHcoB c.n., .}!JirryHoB B.n., ::\oToa B.M., 

KpacaoRyTcRHli P.H., KpD~RoB B.IT., JiaHeE A.B., Jie6e~eB A.A., 

JI 6 B H ~n C A M ~ B C ~~ :-> 0 T<f e 8~8B • . , ivJ8,ItB8,IU> • . , 1 iU8:1.LJI0:3 • . , .. tRX:lllJIOB • n. , 

MoxoB H. B. , MyxMH C. A. , Hayr...mB H. M. , IrnmaJibHHROB !0. M. , 

Pa3YB88B E.A., PsaeB P.A., CHpoTeHRO B.r1., CJio6o.n;mR E.A., 

Co~aTOB A.C., CnHp~OHOB A.A.' CTORHOBa n.A.' YSYHRH A.B.' 

~e~RH H. H., ~epHH~ C. A. 

2. HaUHOH8JThHHH HHCTHTYT M8pHoi1 t;;a3KKM (f.TH3a,HT8JIY.JI) 

liJK.]J;KeHHapo, M.Para~HHH, c.Cep~aMITH8T)H, r.cna~pe, B.OJI8MHHHO, 

K.lleppH. 

3. MHCTHTYT ~Z3RRH BHCORRX aaeprKH (llOffTeH, f]P) 

Eep IO., EoM r.' RoBaR 3.' PRMaH c., POJIO~ X.' IliaaJie A.' illBHH,D; A. 

4. MHCTHTYT ~epHHX HCCJI8~0B8H~ H HJI8pHOH 8HepreTHRH, BAH 
(Co<tnR, HPE) 

rea'IeB B.M., rpeKoBa JI.n., MBaaoB E.M., MapKoB IT.K., !CyJITaaoB r.r., 

~HeB rr.c. 

5. 06'b8~HH8HHH.ti HHCTHTYT SI,11;8pHHX HCCJI8,IJ;OB8HHM 

(]ly6aa, CCCP) 

A.KmnRH II. r.' Eap~HH .II. },j,' EeMROBa E. B.' EHJI8H:bKm1 c .rA. , .3mme M.' 

raBpHTJlYR 0. II. ' ~8IIIROB H. M. ' fJia,IU<H H.*)' fOJIYTBHH H. A. , EBCHKOB 11. 'VL ' 

,., p P 'j'l(f " n ''7 v **) ·~ n -n ~ r.r T/f ~p8M~8B . _ . , ~±-per..10B 11.. ;J. , . 8'I8R •". , . HJII:,IJ;OB _. ~. , '-- 8MHTHH .... ,.~. , 

3peJIOB II . .3., I1BaHOB B.B., ilBaH'I8HRO l1.M., Ka.Ir;t:.lROB M. r., KaRypHH C. H., 
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K HJE) KapeB A.B., Ka~BMH B.r., KapneHRo H.H., KnpromrrH ~.T., OMap A.A. , 

KocapeB M. r. , KpKBOXDHH B. r. ' KyxTHH B. B . ' Jie,IUIImKH p. ' 

JIHcJIROB B.H., MaH:bJIROB IT.K., MaxaH:bKOB A.:S., ~HH.miiRHH B.1?., 
~ ' *) MOHC9H8 n.B., HeMeqeR c. , 06yxoB ID.JI., O~HHUOB B.r., llanbq:KK B.B., 

nose P.' ITpoRem A., Pai1Mep IT.*)' PHMaH c.' CaBHH M.A., CBeTOB JI 3.' 

CBHpH,lloB· B.A., CepreeB C.C., Cz.nopoB A.B., CRaqRoB H. E., 

GMnpHoB B.A., CMHpHoB r.M., CMHpaoB ID .. L, CMomm JI.A., CoTamwB BH., 

CTOJIJip.--1CRIDI IO.B., CTpaXoTa M. Je), CTpiDK T.A., TeJIJJKoB E. B. ESE), 

~emeHRo A.A., xa6apoB B.C., UBax R.*), ~HpOB A.C.' llia6paToBa ,r c., 
lliaJII:lrHH A. E. , illRKaHRH A. A. *B), illHp.KoB )l. B. , IliKBapJKHJI H. , 

illeJieB A. c. ' IDRaeB A. A. ' HpHrHH r. A. , HrryHeHRo K). A. 

*) ~H8~9CRMA HHCTHTYT. ~CAH, llpara. 

*1E) FmepHHfr neHTP ~HsHKo-MaTeMaT~ecKcro 
KapJioBa YHHBepcnTeTa, llpara. · 

*H) ~MAR CCCP, MocRBa. 
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