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Pa6om BHIIOJIHeHa B Jia6opaT~Pim BHcororx :rneprrur 06MmrneHHo:ro· 
Il:-ICTHTYTa· Jciepma: HcCJie.n;oBa.mtit. ,. - · 

Ha.y,nndi pyxoBO.D:RTeJII,: 

-•.-> '.·· : • 

Ka.H.IOmST!pi18mt0-MaTeMaTlf'IeCKKX Hayx 
CTapmd Hayqm,dt COTpy,ItHJ,iK 

' ' 
. O~Ime omi~HeHTH: , 1 : 

, I 

,ItOKTOp ~8HKO~T8MaTR"l8CKl!X HayK 
. cTapmd _HayqH!,11 cci-rpy.n:mm . 

KaHJnf,ItaT <pH8HKO-MaT8Ma.Tlf'I8CKKX HeyX 

cTapmmt Ha.yqH!il _ coTpy.n:mm · 

So.mm 
· JieoHH.It Qepreefillll , 

. I 

Axr:r.tpe:lt .. 
JieoHH,It CT8IIaHOBH11 

,KKceJieB 
h;prut TmlrO\I?eeBKtI 

. ' . ', 
Be.n:ymee He.yqHO~HCCJI8,ItOBST8Jr:&CK09 ·yqp~eHHe:. ; 

HHCTHTYT. ,mepma: HCCJie,n:o.ea.mrlt AH . CCCP ,·-r. TpoimK.. ' 

: ' . ' . ·, ' '' 
3anlHTa . .D:RCC0PT~ COCTOHTCH " " ______ I990 ro.zia B · 

'
ti

· ·" lla.COB Ha 88.08,ItaIDm 'crreD;Kamt8HpoBaHHOrO COBeTa )L.;.Q47~0I.02 
npH Jia6opaTopmI BHco:rmx aHeprd 061,e,ItHHeHHoro IDICTHTYTa ,mepma: • 

' HCCJie,n:o.BaHd IIO a.npecy: 
r • .lly'CSHa~- MOCROBCKOit 06Jia.CTH, Jla6opaTOpJ!!JI BHCOKKX SHeprd Olliill, 

. KOH<pepeHI{-SaJI JIBS. -· 

c .ItHccepir~efl Mo~o oaHaKOMKT~M B · 6:a6JmoTexe JIID mum. 
,ABTOp9PepaT pa80CJia.H " . "----- 'r990 r. 

,Y11em cexpeTap:& . ' 
CII0D;Ka.Jm8HpOBaHHOro COB8Ta -. fu~7 . ' 

M.~.JlHxa"!eB 

"" 
06mM ~apa.KT8pHCTHKa pa60TH. 

' 
. , AKTyaJII,HOCTI> Ilp06JieMH. '3xcrrepm.mJiTaJII,H09 H8;rI8~8 RBapROBOii ... 

' ---"---------"'-------'' ' ' . ' 
CTPYRTYJ)H .H,Itep .. .llll.Jiff8TCJI aKTYaJII,HHM B CM8H C HepemeHHOH rrp66JieMO:lt · 
ROHqlaHH!II8HTa· , B .RBaHTOBOH ·xpoMO,ItHHa.Mime. B COOTB8TCTBIIlI C ;rmroTesoi1 

-Ajf. Ea.Ju(IDia 1/IO/ HHqJOpM- 0 MHOroKBapKOBHX CHCTeMax . M0'1tHO IIOJIY'tl8.Tl: 
B a,JU)OH:...smepHHX IIpcn:~ec'cax poJK,IJ;emm: "lac~ sa: rrpe,n:eJiaMII KHHeMaTl!IW'.' '. ·, 
HYKJIOH-HyRJIOHHHX BSa.m,m,n:eiiCTBIDr. Ta.RHe rrpo~eCCH IIOJ_IY"IHJil! ·Ha3BalilI0: ey._ 
MYJiffTHBHHX. , Ha.H60.i:r1,mHit IDITepec rrpe,n:CTaBJiff0T HSJ"Ieime rrpo~eccoB ". o6pa-
80138.HHH RyMyJiffTHBHHX 11a.c~ ~ ·, K, • p ir T~.n::, co,n:e1)lKa!IlHX MopcRHe 

_RBapRH (ii, , J , · · s, s -) , IIOCKOJII,KJ. IIX po%,U;eHHe cMsaHo Hax6oJiee o.n:-

l
. · -- HOSHa"IHo c IIpO.fI!3JleHHeM RBapR-rJIIOOHHHX cTeneHeit c.Eio6o,ItI,t B sr,iipax. : 

, ·_ • ' _✓ ' • .uo' H~:8--71a Hamero aitprrep-~eHTa._ OCHOBHH. e 8~0HO. Mep~o-CTR rrpo. ~eccoB 
{ ; .. o6pa.soBamm: :eyMyJiffTHBHHX -IIHOHOB •. 6wm: HSJ"IeHH B o6JiacTH · nepBH"IHHX ·. aHeJ 

. •' rH:it Eo i, IO raB ir IIpH Eo=400 raB. IlpH 13Il0prHJIX IO < Eo < 400 r~B 8RC-

·_r_( 
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1. 

rrepm.'18HTaJll,HH8 ,JJ;a.HHHe OTCYTCTBO.Ba.JIH: A-88.BHCHMOCT!, .• IcyMyJiffTlIBHOro IIHO
HOo6pa.80BaHHJI He 6HJia HsyqeHa. ,JJ;OCTaTO"IHO·IIO,Itpo6HO B IlIIIpOKOM HHTep.Ba.JIE 

' ' . \ ' ' ,. . . ' 

rrepeMeHHoit. X. · ·. · · · · · · . · · · · 1 < · 

l, i-' 

IIoa TOMY U0JII,IO pa60TH JIBJifIJIO 6:i,: I, 

I. HsyqeHHe aHepreTH"I0CKOH . 88.BlICHMOCTlI",HHBapHa.HTHHX ~epeHIJ;KaJII,HHX 
. ' . . . , ' +' ' ',. _·' '. '' 

c~qemtii o6pa.80BaHHJI :eyMy'JiffTHBHHX · !Ji':'. - M880HOB B HHRJII08HBHOi1:. peaR-
' ~-".p+A~.9t± (I59°) + ... B -IIHTepBa.Jie riepBIPmo:lt'aHeprmr I5_-65 raB. 

2., IfayqeHHe. A _: Sa.BHCHMOCTH -ceqeHH:lt. odpa.s6Ba.mra Iey'Mj.immmnc IIHOHOB E 
', >• • ' , ., • .' •• • ._, • •• ·,., ' 

IImpOROM HHTepBaJie _RHHeMaTH"I8CKHX-XaPaRT0pHCTHRBTOPH"IHHX IIHOHOB -
X=:=(). s--.2 npH . aHeprruix Eo~I5~5. raB. ira __ Ha.6ope ·- _ ,mepm Mml!eHett HS -Be 
C, A£·, Tt, Mo Hvl. •. ·· · ·· · · · 

' ' 

, ._ H~M HOBHSHa. pa6oTH., Brrep13He cpe.D:H ycTaHOBOK .JJ;JIH .~syqeHHH cy-
. MYMTHBHHX npoueccoB ·- cos.n:a.H . Ma.rHHTHH:it. cneRTporiieTp c · TpeKoBm.m .- .n:eTeK-
, ,,., -. J ' ,', ·. - . , ... ' ; , . ' - ; ·, / / • ••. ·.· • 

TOpa.MH, pa6oTa.ICXI{lrli OT BHyTpeHHe:ii MHmeHII YCROPHTeJiff 1.:..70 HIJiB3. . · 
' BHCOKa.lI CB8THM~CTI,\ Mlllll0HII, : xopomee mmyJII,CHOe; paspememrn CII0RT -

:poMeTpa. - ±-2 %~ H~eiHoe irpeKOBo'ccTa.Ho.BJie'ime, BOSMOJKHocT:b OCYJ!l8CTB_.:. 
JiffTI, 8KCII08H4m,BT0"!0HII0 IIOJIHOro BP0M9ID:t pa.60TH ycKOpIIT9JISin08BOJIHJIH 
H8M0l)HTI,: Eo-,'H .A.:.. 88.BHCHMOCTH ce~eHH:it: p()JK,ll;8Hlm KYMY"JmTIIBmix 'IllIOHOB E 

~eIIsyqeHHOM-pa.Hee IIHTepBaJienepBH"IHOli aHeprmt Eo=I5-65.raB'c BHCOROH 
TO"IHOCTl:,IO. Bmo ~: "ITO aHepreTJ4118CKa!I lI. A~ , 88.BH~m.mcTH IIpH. pasm -rre~ 
mrnIHX aHeprfu' BrrepBHe no;ryqeHH B O.D:HOM axcrrepHMe·HTe. · · · .· ·· -~ 

" . .· ' ' . . ' ,· ' . 

• · HayqHa..a: • 3H8.~0CTI, H . IIPa.KTriecKafl uemiocTI,. 1)B,dOTH., : 3RCII8plIM8H-. 
·~ . • . . , .. - . .. . , ' I ~ ·. . - ·. .-" '' :,: . 

. TaJI&HHepeayJII,TaTH:..IIO po~emno-IeyMYJm~HHX IIHOHOB,BH8R8ytl8HHOM pa-. . . . . T , . , . ·- . ·.•· . 
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,.,.,._-.,..,...,..-.,.,•,.l,;'"""'r.., 
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pa.Hee HHTep.BaJie :meprllfi E0=I5-65 raB, n:pe,n:cTaBJiemme B .D:licceptan;m, 
cymecTBeHHo .n:onoJIHJIIOT'HMeBIIIliec.li·.n:a.mme n:pH 6oJiee HHsrurx aHeprIDIX 
(Eo,~ IO raB) H IlOJI93HI:l ,Il;JIR' :pas:pa60TKH TeopeTJITieCKIDC ~o,n:eJiett ' K'JMYJIH.,_ 

·THBHOro IIHOH006:pa30Ba.HWI. ()TIHT IlOCTa.HOBKH aKCllepllMeHTa HaimyTpeuHeH 
meHH YCKOl)HT9Jill Y-70 If~ID MO:llteT 6HTJ, HCllOJ!J,80BaH n:p:rr HJia.HH:pOBa.HIDI ' 
no,n:o6Horo po.n:a.HcCJie,n:oBrumii Ha ycxopHTeJIJIX cJie,rcyIOIIlero rroKoJieHrui: 
(YHK H~ID, SSC). . . · ··. . -

An:po6- :pa60TH H ny6JIHKan;IIH.· Ilpe,n:CTaBJieHHHe B ,n:liCC9l)Tan;IIH 8KC
nepllMeHTaJIJ,HJ:le pesyJIJ,TaTH .D;OKJia,IU,IBa.)IlCJ, Ha ceMHHa:paxJia6o:paTOpHH BH
COKIDC sHepr:d, .Jia6o:paTop:im TeopeTHl!ecxoii: WHSHKH,. Ha IX, X ~.foE,IJy!Ia:po,n:.: 
HOM CeMHHape llo n:po6JieMaM ij)H3HIW: BHCOKIDC :rnepr:d (.IT.y6Ha !988,, !990). 
Co,n:el)JKa!ile ,n:liccepTan;m cocTaBJimOT sKcnepHMeHTaJIJ,HHe pesym,Taor1:1, ony6-
JIHKOBa.HHHe B ':pa6oTax /I-9/. . - , 

. ABTOP 3antmllaeT: . . 
. ,, I. oKCll9pllMeHTaJIE,HR9 . .D:a.HHI:le no ce'l!eHIDIM 06:pasoBa.HIDI KYMYJIH.THBHbtX 

!1'.r -M930HOB B HHKJ1I08HBHOH perumim' p ·.+ A➔ .$1'.t( !59°) + ••• :Ha ·JJ,Iij)aX. 'Be; ' 
C, AI, Ti., Mo, W B HHTep.BaJie nep.BK1IH0:lt aHeprHH Eo=I5-65 rsB. 

. 2. MeTO.D:liK'J HSMepeH:d' ce'l!emtii ,06:paso~ IcyMyJil!THB~ ~*-Maso-
.' ' • ' •• j 

. HOB Ha BeyTpeHHeii.meHH ycKOl)HTSJill y.:.7d HQ?ID. · 
3.-MeTO.D:liK'J o6:pa6o~:rm 8KCll9l)llM~HTaJioHJ:lX,,1J;a.HHIDCHa OCHOBe KOMII

.·. 'JieKca MaT9MaTH'i0CKIDC npor:pa.MM MO.D;eJm:pOBa.HIDI ,H a.HaJIH3a co6htTitii. 
1 

' 4. SxcnepHMeHTaJIJ,mte pesyJIJ,TaTH rid sHepreTJITiecKoit H A-saBHCHMoc-
.T.RM 06:pasoBa.IIHSI K'JMYJ!l!THBHHX IDIOHOB. - · · · ·· 

. ' . ' . - . 
'/' 

Co,n:el)JKa!ile ,n:liccepTart1m. 
' , \ . I 

. ' .. • . . ' ' . .. . . ,'' , \q 

·. '• . ,UHccepTauwJ COCTOHT H8. BBe,n:eHIDt, '1!9TH:p9X rJW.B, nepe'tffii! OCHOBHIDC , 
pesyJIJ,TaToB, 8aKJIIO'l!emm, pHCYHKOB,. rr,a6~ H. cIIHcKa .miTe:paTYl)ht~ · 

rwa II9l)BM .fIBJillElTCSI 0680:pHoit. ,B Hett . o6cY]liaIOTCJI. rm-ioTe8a Ky
MYJIH.THBHOro ·H,D;epHoro .aqxpeKTa'/IO/, OCHOBHHe 8aKOHOMepHOCTH n:pon;eccoB:. 

1 
'K'JMYMTKBHO_ro 'mroHoo6:pa30Ba.HID£ B amx>H-SI,n:91)HhtX B8a.HMO,n:eiicTmmx, ycTa- ·. 
' HoBJieHmte B .pesyJIJ,Ta.Te HX aitcnepIDJieHTaJII,HOro nsyqeHIDI. '. · . . · · · 
·· . B • o6sope. :pacciMoTpeHH · pasm'l!HI:le. no.n:xo.D:H · K HHTepnpe~awm J:CYMYM- . • 

' \ ., • , • \ • ~. • • • ' • •• ' • ' • -. 'IO 

THBHIDC ripon;eccoB, o6cy,K,IJ;aIOTCSI :pa8Hhte MO.D;9JIJ,Im9 n:pe,n:noJIO:llt9HIDI,O IIl)Hl)O-
.n:e r.mor6KBapKOBHX xoHij)~ B mcpax. B aToifJKe rJiaBe ,n:a.H .• eyaTKd · 
o6s6p M?.l;{eJieii KYMYMTHIDioro IIHorioo6:pasoBaHID£, :pacc.~a_irpn:BaIOTCSI HruI6o.:. 
Jiee BailtHhte n:pe.n:cxasa.HIDI·H:pesyJIJ,TaTH c:paBHeHIDt c·axcnepllMeHTaJIJ,mtMH 

• .D:aHHI:lMH~ , . ; . • ' , Cl • , , , • . , ' 

. Bo 1}T0l)OH rJiaB9 OimCaH Cil9KT:po~e'Tp K'JMYMTHBHhtX ta.npoHOB ( ycTa-· 
HOBKa CKA), · npe,n:Ha8Ha'l!eHHI:li1 )µ.FL' H8y:tl9HID[ 1)()'1Ql;eHIDI K'JMYMTHBHbOC IIHOHOB,, 
Ka.OHOB; lll)OTOHOB H 6oJiee T.fDKeJIHX 6apllOHHWC'ij)pa.rMeHTOB B lll)OTOH..;,SI,n:el):-

,, • C , ' ' ', f • ,", / \ • \ '- • '' 

.· .. -.2 -

~-------=•• .. _, _.,._ ... • 
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tj'· 
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HHX B8a.ID,'!O,n:eitcTBIDIX' B HHTep.BaJie aHeprHH nepBH'iHbtX Ill)OTOHOB !5~5 I'aB. 
. ' · ·• CnexTpoMe'.J:'p 6IiIJI CMOHTHl)OBa.H B KOJIJ,D;eBOM aaJie ycxopxTe.im: Y-70" · 

H1?B3 rro.n: -yrJIOM !59° K Hanpa.BJiemno nytIKa, :pa60TaJI B pe~e HenpepHBHO
'.' I'O c6poca YCKO:pSier,mro I IIY'IKa IIl)OTOHOB' Ha BeyTpeHHIOIO Mmll9HI, /I/. IIpocir-
pa.HCTBElHHl:lit yroJI saxBaTa ycTaHoBrur cocTaBJil!JI ro-3 cp._ · . ' · 

CrreKTpOMeTp BKJlIO'l!aJI B ce'6.!l cJie~e aJieM9HTH (pnc~I): 
·I. BHyirpeHHtOIO MmIIeH:r, ( HHTH ,n:liarvteT:poM 20.,-IOO MBM) ; · • · .. 
2. TpliI'repHI:le cn;miTllJIJIJID;IIOHHhte C'!!9T'l!HKH , SI- S 4 r 
3. rroporOBHe 'l!epeHKOBCKHe _ C'l!9Timror: CI~2; . . . -
4. ~oop,n:tmaTHHe .n:eTeKTOPH ··~ .n:peiii.I>oB~e KaivtepH il:KI-.llK5;· 
5. MOHHTopHHe · c'l!eT'l!HKH MI-M6; · · 
6 • .D:llIIOJ!J,HHM a.HaJIH8Hl)Yl(llltIDt MaI'Im:T. , · , '. . · . : . , . · 

B 'peme r.moroKpaTHHX npoxo~eH:d..., 5.ro5 pas IIY'IJ:Ka I!POTOHOB 'l!e~ 
· pes TOHicyIO l\milleH:r, o6ecne'l!HBaJioc:r, Tpe6yeMoe • 'l!HCJio BS.a.HMo,n:ettcTBd · ,rrJ.:. 
IO 9 c -:-i. HcnoJIJ,30:srume TOHIOOC MHllleHeit nosBo.imeT CYiltElCTBeIIHo y.nytIIImT~ 
OTHomeHHe tmcJia noJiesHHX Tpm1repoB K \QOHOBHM, nocxo.ni,ey BOBMYilteHirn n: 
rroTepiinyqKa·Ha cTeHKaXBaityyMHoii: Kaivtepht oxasIIB~TcSI·Ma.JIHMII ;;:._I-2 %. 
lI:pHpa66re OT BeyTpeHHeii MHIII9HH Ha 'no'.m.eMe MaI'HHTHOro IIOJIH. ycKOpHTeJIH ". ' ' ' ' ' . ' . ' ' ' . 

' · Ha6op CTaTHCTHKH OCYilt9CTBJISIJICSI I!pH aHeprHSIX !5-65 . raB. B Kruli,ll;OM' n;HKJI9 
ycKopeHIDt, '!!TO ll08BOJIHJIO rrperi1rnHOHHO H8M9l)HTJ, aHepre~eCKyIO .. 3aBHCH-

/MOCTJ, mrnaplia.HTHHX''ce'l!emtii. )tJrn: no.rry-qe~ .:paBHOMepHoii: pacT~.· c6poca 
HCllOJ!J,3()BaJICSI a.KTHBHIDI pe.JmM 'HaBe,n:eHIDI' ~ I!pOTOHOB Ha Mlml9HJ,. Yn
:paBJI9Hll6 pa,IUiaJIJ,Hhtl\~ IlOJIOJK9Hll9M IIytIKa 'ocynieC'I'BJI.ffJIOCI> '1!91)93 CXerzy ,06_:: 

' s ' • -,, - ' ··•-:· •, t ' • 

paTHOii CM3H~ . , .·. " . · • 1 . _ . 

'j • . · ' 11MrryJI&cHilii aHa.Jm8 perHcTpH:pyeMHX 'l!a:c'THD;. OCYilt6CTBJIHJICSI C IIOMO!IlI,IO. 
j .n:pefi\QoBmc Kaivtep rro yrJIY OTKJIOHeHIDI -qacTHD; B aHaJIH3Hl)YI(llllel\ndarIDITe: ' . 
J .. , · q , P((~ff/e)=.all.5ll·i!~Bf1!1'e}•t~p(.si1tfl; · .·· · ·, ,' ; _ .. ··• · .. 
, - • · · r.n:e Z-sal)SI.D:·per:ircTj)H:pyeMott 'l!aCTHD;ht 'B e,IJ;IIHHUax sal)SI.D:a aJieKT:poHa, !aqig)-;-

l 
. a@ieKTHBHrur ,n:JIIIHa MarHHTHoit \ . .n:op~m, e;.. yro.ir oTKJioHeHM . 'l!aCTHD;bI · .· B a.Ha-
1 ~3HIJYI011{9M . TufurHHTe'.~ · MarmrTHoe noJie ·. :irsi,rnpmroc:r, · rro BCSMY · 06'.r>eMY· pa6o'l!ett 
' arrepTypH 'aHa.m!3H:pyIOil{ero MarIDITa C maroM 20 MM c, TO'l!HOCTJ,10 , ~ 0 ~ 5 '%.' ' 
... S@ieKTHBHM wrirna MarHHTHo:f .riopoJJOOI cocTa.:BJTJIJT.a !640 MM. Pa9'l!~Time OT
KJIOHem 'l!aCTHit B MaI'HHTe lll)OB~l)JIJIHCI, 'B H31fel)Sioorx: C TOKOHeCymett : 
mi~:r,ro. Ur,myJIJ,CHOe pa.spemeHIIe ,n:JIJI IIHOHOB IIl)H qiHKCHpOBaHHOM 3Ha'l!einm-

l Ma.rmi~or6 no.fur npa.K~H'ieCKH He 8aBHCeJIO OT HX HMIIYJIJ,Ca B ·pa60'1!8M )~Ha
U8.80He 250-IOOO MaB/ C' ·. on:pe,n:eJIH.JIOCJ, B OCHOBHOM KyJIOHOBCKHM pa6ceSIHHeM 
H COCTaBJil!JIO I-2 %. ' ' ' ' ' ' ' . . ',, . ' 1 

· 

. c llOMOmr,IO TpHrrepimx C~9T1IHKOB SI-:-.S4 89,Il;a.BaJiaCI, pa_6o~ anepTy-
' ·. pa CII9KTl)OM9T:pa H ij)op,mpOBaJICH, Tl)Hrrep ~ ero sanycKa: ,CHrHa.7.lll, Tpm':

repm C'IJ:9T~oB•, i;cnom,30BaJIHCJ, 'T~~ .n:m:r. aMIIJIHTY.IiHoro· ,aHamx:3a JI a.Ha
Jm38. no· BpeMeHH npoJieTa. HCIIOJIJ,80BaHHe '. Bp~emmx. qiay)CP-20204 ·,~ ' . , ' 

l • \ - • >. •• -<' ' .. '- . < • • ' - ... ;< I ." 
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C~THJIJiliTOpoB C Bp9M9~eM BHCB9'1!H.BaHlm 6HCTpoH KOMIIOH~HTH CB9TOBOil' 
BCIIHIIOOI MeHI,mID/1, 0. 8 HC, . CTa6HJIH8~ pru.@11a, pa6~TH TpHI'r~pH~, . c~eT
'lllmOB .. B ycJIOBR.fiX BHCOKIDC , sarpysoR II 6a.wnq>OBa.HHOH CTPYKTYPH c6poca · 

• • . I . , ' • , •• ~·. .- , 

, ll03BOJIHJllI peaJIII30BaTI, OT6op no, BpeM9HlI llpoJI9Ta C TO't!HOCTI,IO ~ 0. 5 HC. 
' , . ' ; / . 

·TpeKII perIICTIJlIPYeMHX ·tiaCT~ BWJ;9JISIJIIICI, C llOMOl!ll,IO AP9IDflOBHX Ka-. 
M9P anepTypoii I26xI26 MM2 .(JU{I(4X), ,UK2(4Y), ,UK3(4Y)) II 252x252 Ml,'!2 ,· 

' (.llK4( 2Y, 2X) , .I(K5( 2X, 2Y)) • , KOHCTP~ -II T'eXHOJIOrIIJI H3rOTOilJI9HIIJI AP9ll~. 
<pe>BHX_KaMep 6JIII3Ka K ollllcrumoil .Ei pa.6oTe /II/. CKopoCTI,_APellil?a sapH,IJ;a 

, , , \ , , , ' 

IIPH rpa,n;H9HT9 3JI9KTPII-l:9CKOro llOTem:(IIaJia . I_. 5 KB/ CM B AP9H@OBOM · npoMe-
;zyTKe cocTa.BJI.ffJia 52 MM/MKc, Roa~eHT rasoBoro ycIIJieHIIJI n:pII BeJIII'IlI
He aHOAHOrO Ha.npmK9IOOI +I.6 KB. 6HJI paBeH.npIIMepHO ro5, 'npocTpaHCTBeH
HOe paspemeHIIe B ycJIOBIIJIX BHcom -~HoBirx:.• sarpysoK II 6aHl!HpoBaHHofi ,, 

CTPYKTYPH · c6poca · coc_Ta.BJI.ffJIO . ~ I50 ~- · . . . ~. , . 
,lJ,Jm peaJIII3aIJ;lil;II lllIOHHOro TpIIrrepa 1ICIIOJII,30BaJIIICI, noporOBHe -qepeH'."" 

ROBcrore c'C!eT~
1 
CI, C2 c Bomnn,nvr pa,u;IIaTopoM 200><40())(60 Nn.?(X, Y, Z) .'.' 

BHcoKruI a@/eKTIIBHOCTI, perIIcTp~ ~epeHKoBcKoro HSJIY'C!eHIIJI (6JIIIsRaJI K 
IOO %).06ecne'C!IIBaJiac1, sa c'C!eT IICIIOJII,30Bainm cneKTpocMel!la.IOllleil A06aBKII · 

, - ABYHaTpHeBoii aMIIHo'.""lr-::co~ /3/. llcno::,ii,soBaHIIe crirHaJIOB orr .'C!epeHROB- · 
CKIDC C'C!ST'C!IIKOB 'wm llOAaBJiemm aany'CKOB YCTaHOBlGI OT, TID'leJIHX ,tiaCT~ 
nosBoJIIIJio yBeJIIIlilITI> CKopocTI, Ha6opa cTaTIICTm .iirui imoHoB rip1IMepHo mi 
ABa IIOPJI.nKa' • ~ . , · .. - . · . , , , i . , •. . · - . . 

. M9CTO pacIIO~O~eH~ CII9KTpoMeTPa B :KOJII,ti9BOM 3aJI9 yCKOplI;e~ 'JIB-
• ,. l . ' t, (, . • • ' -1• . '• , ; 

.rui:e_TCJI 30HOH ,1IHT9HCIIBHHX 8JI9KTpoMarHIITHHX llOM9X II pacceJIHHHX MarHHT- · 
HHX noJiefi. CneD;HaJII,HO npHHJITRe'MepR nosBoJIWilI IIpaKTH'C!ecKunoJIHocT:&ro_ 

' , • • • . ' ' ' I,/ • '--~ 

llCKJIIO'C!IIT:& BJIIImme 8JI9KTpoMarHIITHHX HaBOAOK. H MaI'HlITHOro IIOM ycKOpII-
T9Jm, Ha pa6oTy A9T9KTopoB ~- ' · . . . . ; · , · · · '., 

B TpeTMfi. rwe OIDICaH_a ,' 3JI9KTpOHIIKa · 3KCII9P1IM9HTa, o6CYJ!O{aIOTC.!I 
c6op H o6pa60TRa 8KCIIepHM9HTaJII,HOHHHqJOpl!~. T9CT1IpOBaHH9 riporpaMM ·, 
o6pa.60TKII '.;iaHm. ·c llOMOill:&I0,8JI9RTpomrmi' Ha crreKTpoMeTpe CKA· OCY1It0CTB"'." 
~c:o -perucT~ mniHa.iroB or.r AeTeKrropoB, peaJIHSOBaJICJI Tpe6yeMHii aJI-

, 'ropHTM npHeMa AaHlfillC. ocyiqeCTBJiffJIOCI, KOAIIPOBaHIIe' H nepeAa.tm UH(popMa...:. 
IJ;,m·Ha 3l3M.,IT,JIJI3arrIICH Ha MarHIITHHe .7I9HTH·/2/: Ynpolll9HHM 6JIOK-CX0Ma. 

. a.rreKTpoHIIKR ycTaHOBKH OKA noRasaHa Ha. pH~. 2~ Ilo cfJY.H~OHaJII,HOMY. Has- , 
· Ha'C!eHIIIO · B ~eii · Morui:o. Bim9JIIITI> CJie.Jzy10Ill1Ie rpymrn. a.ireKTpoHHIDC 6~oKoBi · · 
I. 6JioR TprirrepHoii aJieKTpoHIIKH; · ' 
2. 8JI9KTpoHIIey ,IT,JIJI ROAlipO.Ba.HHJI CHrHaJIOB A9T9KT01X>B; 
3. CXSMy KOHTpo.ru! II ynpaBJI9HIIJI yCTaHOBKOH; •.. . . · 

, 4. · 8JI9RTpc>HIIey AM c6opa H nepeAa'tfil AaHHHX Ha am. 
· ,Cx9Ma. ,WOp,mp<>BaHIIJI TpIIrrepa ,IT,JIJI .,sa.rrycKa cneKTpoMe.Tpa 6HJia codpa

Ha Ha 6HcTpoAeilcTBY1(illlIX 6JioKaX JIOrll'C!ecRoii aJieKTpoHIIKH-HaHocexyHAHoro 
.ro,IanasoHa, .BHIIoJIHe~ :a CTaH,ItapTe:·:rwMK /I2/.,,Hadop· cTaTIICTlIKlI ;n;.im: 

' , , ' ' ' . \ . ' 

' ·, - 4 -

,\ 

, ' , , . , ' , ,I/ 

·1. 
IIHOHOB. ocyiqeCTB.ru!JICJI C BKJIIO'C!eHIIeM B TpIIrrep ,, 'C!9p9HKOBCKIDC C'C!ST'C!HKOB ,, CI, •. 
V . ,. -' , ·. . , ' 

, C2 ,IT,JIJI ; C~9HIIJI 'C!IICJia..' sanycKOB YCTaHOBKU OT, llpoTOHOB H 6oJiee TR.R9JIHX , 

l 
I 
I 

, ;• ,·, . . , V I\ V . 

6apHoHHmc qiparl'11~HTOB (lllloHHhri:i TpHI'l,ep =SI•S2•S3 •S4•(CI C2) ) • B ~-
AOM npIDIBMaeMoM co6HTmr KowrpoBa.nacI>. II · c'C!IIT1IBaJiac:o CJie,nyromaJI mrcJ>o1r.1a
UI!iI: 

1 , I. BpeI,!_eira. rrpoJI~Ta·perlICTJm:pyeuoir 'C!aCTHLl;Elll paccTO.!IHHH OT SI-, s2.;., 
. ,•,• .S 3;_ C'C!ST'IHKOB AO',, S4-C'C!9T'C!HKa, IDITE!pBaJIH BpemIDI ,Me!UJY Il0.!IBJISHH9M 

I . . ./TpI!I'repa H Clll'HaJIOB OT AP9WJlOB1IX K8M9~~ ,; , . ·. , 
1 
• 2. ar.mJIIITy-AH CIIrHaJIOB SI- S4-C'C!0T'C!IIKOB, CI-C2-C'C!8T'C!IIKOB; 

··r·._. 3. OTP'C!0TH MOHI, · .. iTOpoB,, ~ICJIO OTC'C!9T·O·B··· ~ce.·:plIII, 'rrporrop~IOHaJII,, Hoe, :1IMI~JII,-
' cy nepBH'C!Horo rrpoTOHHoro, rry-cIKa., KOA ~oHHoro AaT'C!IIRa, · a. TaK- _. 
' · . .i'.{9 'H9KOTOpa.!I AOIIOJIIDIT9JI:&HM-1IH(J)OpM-. : , 

1

, •• ' KOAIIpOBa.IDie, Bp9M9HHO:i1 H ~mIJilITY.I(HOfr. IlliQOpr.mn;,m OCY¥J9~TBMJIOC:& · BpeM.!I..: 
tilltnpcBh!Mll n· aapH,IJ;OBO-:mfQJPOBlilMH, rrpeo6pa30B8.T9JIIDvm (I2/. . . . . . 

CxeMa KOHTpoJm lICIIO.ITI>30BaJI?,CI> .. MJI. RaJIII6pOBIGr KaHaJIOB, peI'HCTpa
~m:, ROTOPM OCYJI18CTBJIB.Jiac:& rrepeA HatJ:aJIOM Kalli,I(oro pa6o-qero' Ha.6opa 
AaHHHX, H )I.Jm KOHTpo.rui: .pa60Tiil A9T9KTOpoB II. perHCTPHpYIOill9ll. 8JI9KTp0HlIK1I. 

. ,lJ,Jm rrpHeMa AaHHIDC HCIIOJII,30BaJIC.!I BapHaHT· CIICT9M1I MES '/I3/, npor_: 
paMMHH9 cpe.ri;cTBa K~Topo~o o6ecnetJ:HBaJIU: . , , . , 
I •. IDIHLl;HaJIU8aIJ;HIO .npHeMa. .TI:aHHRX IIO · rrpepHBa'.HHfliI, , 

2; npIIeM AaHHhDC B.nporpaMMHOM pe.lI00/!9 co CKOpOCTI,IO 80 R6ailT/c; ·, .... 
' '• ~ ' . ·, . . . ' ~ . . ' . 

, ' 3~ tiaCTl-PIHyIO ·o6pa.60TRy' IIHQJOJlMaD;,m ~ HHTepBan:ax BpeMeHH M9]K,ey co6HTIDI-., ' , , , , , , , , , , , , , 

MII. ·(H~OIIJieHIIe u· 106pa60T~.,rIICTOrpar1!11I). ' •. , ; 
•1 ··., , .. UeJII,IO' o6pa60TKI1 AaHHllX .!IBJIJIJIOC:b llOJIY'C!0HHe IIHBapHaHTHHX .ri:mliqiepeH-: 
. :mfaJII,HIDC ce'C!eIDifr o6pa30BaHI'!.!I RyMYMTlIBHIDC IDIOHOB. ', 06pa60TRa BeJiaCI, 

. noa TaIIHO: CHatraJia ocyiqecTBMJiac:r;. re~MeTpr1l!ecRaJI · pe~;HcTpYKIJ,Im co611;Hil ~ 
B Ita>'l,Il;Or,I C06HTHH .BOCCTaHaBJIIIBaJIC.!I Tpeit saperHCTpHpoBaHHOH 'C!aCT~. 
onpeA9JmJICH yroJI ee OTKJIOHemm B a.HaJIII31IpYJOl!l9M MaI'HIITe II IDIIIIYJII,C. 

, B npoqecce o6pa60TIDI ocyiqeCTBJL<r.JraC:& 6paKOBKa co6HTHH no -pasm:-! 
. HblM KPHT0pru!M. 0CHOBHOH KpHTepHfi 6paKOBK1I CBOAI!TC.!I K Tpe6oBa.mrio COB-

, ' . t ' ' . . ' ' '· . " 

. na,n;eHIIJI CKOp0CTH 'C!aCTlIIl;bl, OIIp9A9JI8HHOM IIO Bp9M9HII npoJieTa Ha'.·ABYJC 1,, 

j' pasHillC 6asax: · · ,, 

I· , £i/f1:'=J.,t/l2, _ . . i: . KpoMe Toro, ,6paKOBaJIH(?:& r,rnoro_Tpe~OB119 co6HT:W:C II C06HT:wi:, _,IT,JIJI KOTOPHX, 
l : KOOJ).I(HHaTH TpeKOB OKa311BaJIHCE sa-npeAeJiaMII pa6o~efi anepTypH cneKTpo-
l "• - -. \ ··., ' ' / _1 ' I . ' M9Tpa II M1Illl9HII. . . , . . : . , ,· . 

· 1. • . !1AeHTIIco~ 'C!aCTHLl; . B Wll'Ko:tt 't!a.CTII cneKTpoB, ocyiqecTBMJiaCI, ' · Ha 
l , , OCHOB~ ABYJC~apaMeTpll'C!ec~oro aHaJIII3a no· Bp9M9HH rrpoJieTa II I!MIIY.m,'cy 
I -qac~ /2/. B.;,;eCTROM 'C!aCTll CII9KTPOB ,IT,JIJI Ha,Ite.1r'~Oit H,It9HT1Iq>H~ HC-
! ',IIOJJ::&;OBami;E-pacrrpe~eJiemm , aMIIJIIITY.TI: CHrHaJIOB, .OT , -qepeHKOBCKIDC C't!eT-

'C!HKOB •· . ·• . . 
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" . . . , . I. . 
Hirnaplia.HTHHe ce'tleHim paC'tJ:HTllBaJIIICI, B · COOTBeTCTBHM C CJie,JzyIO~rM . . /5, 7 / JJ,JIH. CeMli :mepreTlf'I9CIWX HHTepBaJIOB lI cpe,wiefi ::meprHH 

aJirOPlITMOM: 0061mm COpTHl)OBaJIIICI,. ITO Cel\m: IllITepBaJiaM s)rnpr:im IT~pBH'tlHO..: , rryqRa 'E~44 rsB. . 

ro ny'tJ:Ka.. · B r.m.cmme · N (Eot ·, Pj ,7,1K) ~aKa.IIJIIIBaJIIICI> 1:rncm co6HTIIi1, ··· y.n;oB- .. · · AH~mrn ITOBe.n;emm ce'tlemtii IToroisHBaeT, 'tlTO me SaBlICHMOCTf> OT ne:p- · 
JieTBO:pm3llIIDC BCeM KpllTepliBM OT6opa., OTC'tl9T~ MOI-llI'j:'OpoB, B Eol -HHT,epBaJIBX . BHtIHOfi sHepr:im BHpruiteHa CJia6o B nsyqa.BmeMCSI miirep.BaJie Eo=I5.:.65 rsB~ 
Ta.KlK9 cyMr.m:pOBaJIIICI,: 0THOp,llII)OBa.HH~e Ha eyKJIOH . H.n;pa-r.m:meHH mrnal)lla.HT- . HHBapHa.HTHHe ceqemm po~emm IIHOHOB y-BeJilf'IlIBaIOTCSI · Ha 20...:JO % rrpn 
Hl:le .n;ncixIJepeHD;1Ia.71!HHe ce~el-llISI B~CJIHJilICI, . .D;JISI_ Bcex E?i-' :-- lIHTepBaJIOB _H IIO'tlTH 'tl9THp8XKpaTHOM yBeJilI'tleHHH nepBll~fOfi: ~rneprmr •. ( pnc ~ 3) ~ Ha6JIIO;ri;aef 
cpe.n;Hefi SJieprlilI' Eo==44 rsB corJiaCHO CQOp!,tyJie: ·~ · '.. . , ~ Milli POCT ce'tlemtli: CBlI.D;eTeJII,CTByeT 'o TOM, ~T? ,SHep~eTlf'IecKHfi CKeiiJIHHr B 

E ffffeJ = .£ . •. /Y-N1-H9' •. ~/q,)•Kc ·B_ / ,YKa,-38.HHOM HHTepBa.Jie aHeprm:i Bl:lIIOJIHSieTCSI JillillI, 1,1PII6~eHHo. (pop!',Ul HM~ 
. J P. · .. · ·. "'"rldftl.ll . M,-M1-Mrp_. · ., Jc. ·. •. . .! ITYJII,CHHX CITeKTpoB rrpaKTlf'IeCIDI ·~e MeHSieTCSI C pocTOM .150 •• 3_~HCHMOCTI, 

r.n;e Eo . n p - COOTBeTCTB0HHO SHeprM ITepB:rrmoro \rrpOTOHa H lil\filYJII,C mm- , I : \ • ce'tleHmt JJ,JIH. (!)llKCllpoBa.HHHX HM!IYJII,COB 'IIllOHOB O_T rrepBll'tlH()fi sHeprHH. BHpa- . 
Ha A n o'JZ- Micco Boe 't!HCJIO H.n;pa Ml:IllleHH n · TeJI~_cHU!i yroJI. saxBaTa cITeKT- ···1·) . · .iiteHa CHJII,Hee .D;JISI Jit~cTKii nMIIyJII,COB Kyl'.cy"JISITHBHUX IIHOHOB, l!TO rro.n;TBepxt:.. 
pm~eTpa., II- 't!HCJIO sa~erIICTPHJlOBa.HHllX .· ID~ClHOB . c . SHeprHeH Eo n lil\filyJII,COM ... · . ·. .n;aeTc~ pesyJII,TaTaMU q>HTlipOBa.Hll.!I · sHepreTlf'IElOKOfi , S~llCHMOOTH /6/ ~ ... 
p , M - rroKasa.HM MOHHTopa, cooTBe"FCTByromne lillCJIY oTc'tleTOB Al: NI, IH- · . · · · H!JieeT r.iecTo cytlleCTBeHHoe pasJIII'tl!Ie.HaKJIOHOB MSirKOil: H ztecTK<?ii, 'tlac
i:m~ ?O~HTID.1 _ n ~~C'tl9TOB M~!Ill[T,o~a, 6p~J;IJIHX ITporpa.MMO~ o6pa6o:-:KM . ITO-. : ', . . \, TU' crieKTpOB IIHQHOB ,n;JISI Be.ex nsyira.BmnxcSI Mep, ~ll1!eM B' :KeCTKOfi 'tlaCTll 
BCeM KpHTepMM 6paKOBIDI. #qi-, 111(!}- 'IIIOJia qJOHOBHX co6HTilli 11[ OTC'tleTOB; , . crreKTilQB· HaKJIOHH Ha 30-70 % 60JII>lle, 'tleM B. MSirKOH. . . . . 
MOHIITopa, coOTBeTCTByrorrµJ:e Nn IA.· Mc(Eo)-KOHCTa.HTa MO_HHTopa,. pci.BH8;JI • . BeJIII'tlIIHH ce'tlemti-r' JJ.JIR Eo=I5~5 rsB B nsyqa.BmeMcH HHTepBaJie HM- · 
'tlllCJIY OTC'tJ:9:+"0B MOIDITopa:,n:.iuro,n;H6ro ITepBll'tlHOr_o IIpOTOHa C SHeprneti Eo. I IIyJII,COB ,B rrpe,D;CTaBJI0HHSIX no KHHeMaTlf'IeCKHM ITepeMeHHl:lM X, s#Jn , t:u .· 

. Kc-ITOII:pa.Bka., ·cBSI3a.HHaJI C ycpe,n;HeHIIeM ce'tl9Hlil1 ITO KOHe'tlHOl.cy" UHTepBa.JIY · f 6JIIISKU K HSMepeHHl:lM {rplI .SHeprllJIXI Eo~ IO •rsB /I4/: 0.n;HaKO, B ,STHX E:9 
m,mym,coB ·· dp==50 MsB/c, _€ -Kos~eHT, Y'tJ:!ITHBalOlnJlli s[xI>eKTHBHOCTI, .· rrpe.n;oTaJ3Jiemm:x HSMepeHHHe B Harne¥ sKcITepnMeHTe ce'tleHM oKasUBaIOTCSI · 
TpHrrepa~ Ac-reoMeTpH'tlecKaSI S(fl:Jie~TIIBHOCTI> crreitTpoMeTpa ( aKcerrTatto) • . r.reHI>IIIID-IIlI ·oe'tleHliii: .9r'~esoHo.B, nsMepeHHHX ripn Eo==400 r:3B /I5/ (p:!l[c.4). 
Bee ITepe'!licJieHHH9" BeJIH'tJ:HHH,, KpoMe, Ac-aKOeIITa.Hca ye Ta.HO BID! n Mc(Eo )- ' 3T~ pa~JIIIqi;re ~He, II03BOJI.fi0T c.n;e.Jia.TI, O.n;H?3Ha'tJ:Iio:q S~'tleHIL'.1 0 peaJIIIsa-: 
KOHCTa.HTH MOHIITOpa, BH'IIICJiffiOTCJI B rrpou;ecce. o6~a60TKII· .D;a.HHHX, KOTOpHe. / l.J;0:lI acmm'J'.OTll'tleCKOro pe~a IIOBe.n;emm ce'tl_emrn: B SKCITepHMeHTaJII,HO nsy~ • 
dwrn IIOJiyg:_eHH B llSMepeHHSIX ITO KaJIII6pOBKe MOHHTOIJOB ·i. . . . . , . 'tleHHoii o6JiaCTll rrepBlI'l!HHX aHeprmt /9 /. . '. · · · .. . . · . ' , :. . 

CyMMapHaJI CTaTHCTlf'IeCKaSI orun6Ka ;nJI.fi Ce'tleflmt BH'tlHCJISIJiaCI, ITO'q>OP-;-:, 1 _ , • Ifayqerme A-SaBHCIDIIOCTJi po.l!r,Il;eHM Kyl'.cy-JISITI'!BHHX IIllOHOB' SIBJIMOCI, OC-: 

r'!fJie . . : .· · 2. ·•• i 2 11.5'" :,~' , '
1 

:::. · .· • • · :( • ' HOBHoil: sa.n;a-qe:fil Hamero ~KcrrepHMeHTa. AKTyaJII,H~CTI> nsyqe~· A-:-sa.Bncn- " 
t&'r. =(tf;, +6 .i~e) . ' ,\ , , , ' ... ·' . . i:' . ; : MOCTll o6ycJIOBJieHa BOSMOJltHOCTI,IO'IIOJiyqaTI, Ha_ ee OCHOBe HHqJOPJia.u;mo, _Ko-

r.n;e tf;,_ - cTaTHCTH'tlec1ta.s:,omn6Ka MOIDITOpHJlOBa.mrn:,· a J;,- H 0,4e -- omn6I~; ,,·· pa.s: BaJKHa. .n;JifI paomncJ?poBKU Mexrum:SMa. o6pasoBp.HIDI 'KYMYJISITHBHHX nnoHoB • 

oqpe,D;eJIJieMHe .. cTaT~CTHKofi perncTp.,~ye:·~c.0611T~\I!I co6··.HT. mi, .pa.sh!I'pa.H-, ,·_; CBe.n;eHHSI O ~epo~THOCTH BOSIDIKHOBemm MHoroKBapKOBHX ,cnoTeM B saBHcH. -
HHX IIplI MO,D;eJIIIpoBa.Hllli. ariceITTa.HCa - Ac. BepXHID1 ypoBe~I, O!Illl6IDI a6oo-: I' .·, MOCTll OT MaCOOBoro 'tl!IOJia,. HSOTOIIH'tl9CKOro OOOTaBa ,Mep, IIJIOTHOCTH pa.c-
,JIIOTHOH Iiop:mpoBIW: .D;a.HHHX, B~O'tlaIOin0H ITOrpemHOCTH, CM,Sa.HHH~. C I<a.JIH6-::- /~ rrpe.n;eJieHIDI ·,HYKJIOHOB H .n;pyrnx xapaKTepncTH~'~ep Ta.Kl!te rrpe.n;OTaBJISIIOT 
poBKoii'MoHHTOpoB n MarHHTHhlM a.HaJIII~OIII,. r,,ru. ou;eIDIBaeM B. I5,%~ .. .t'\ 1 6oJII,moil:,HHTepec~ ' .. .., . .. 

AKCeITT~C. CITeltTpoMeTpa ,PaC'tll!ThIBaJIO.!I 'rryTeM MO.D;eJIIIpOBaHIDI rrpoxozt~ . Ilpn o6oyjK.r{emm A-SaBHCHMOCTll OTMe'tlaeTOSI BruKHOCTI, y-qeTa BTOplf'I~ 
.n;eHM IIHOHOB .'tlepes YCTa.HOBKY C Y'tJ:0TOM KYJIOHOBOKOro paccemooI, 'llOHllS~-. , HWC BSa.IDIIO.n;eitCT.Bllit Kyl'.cy"JISITHBHHX IIllOHOB B wax rrpn,ee HHTeprrpeT~. 
u;HOHHHX ITO Tep!, ll MO.D; pacITa.na IIHOHOB / 4/ • . · . · · . · '. .• . . .. ARTyaJII,HhlM· SIBJISieTC,l! IIOJiyqeHlle Ha.D;eJKHHX KOJllI'tleCTBeimux ou;eHOK . T?:r'O, 

I!poBepKa KOQPeKTHOCTlI aJirOpHTM8. rrporpaMM.o6pa.6oTIDI .n;a.I:IHHX.ll nee-· HaCKOJI&KO O~ElCTBeHHH llOKallteHM KBapKOBUXpacrrpe,n;eJiemrltsa C'tl9T rrpo-
JI9.D;OBaHIIe BKJI.a.n;OB qioHoBHX\ rrpouecocrn 6HJIII BHIIoJIHeHH rryTeM Mo.n;eJIIIpoBa- u;eoco.B nepepa.ooeSIHM KBapKoB · n. IIHOH(?B B MPax. . . 
mm. :mcITepl!MeHTa c IIOMOIJlI,IO rrporpaM!JIH L'A',4G'E# /5/ •. . . . A-88.BlIOHMOOTI, oe'tlemtii o6pasoBa.HM Kyl'IIJ'.'JIS!TllBHHX IIllOHOB IIOJiyg:eHa 

. - ~ rJiaBe 'tleTBepTOH 06cy✓.ma.IOTCJ=r SKCIIepnMeHTaJII,~e . .n;amrue •. MH~ap:!I[- B IIIlq)OKOM ,n;IIarrasoHe rrepeMe!!lloif .X=□ :6-2 JJ,JIH. 7 llHT.epBaJIOB .rrepBHTmoii .. 
a.HTHHe ce-qemm · po:i!".,USHM flt% -, Meso~oB · rro.n; ,YI'JIOM I59_ ,noJiyg:eHH Ha H.n;pax :3HeprmI. n. · cpe.n;Hefi sHeprnn, Eo=44 rsB. · 3a.MeTHOit s~9HMocTH • A-rroBe.n;eHM 
Be, C, AI; TL , . Mo,. W JJ.JIR HHTepBa.Jia m.myJII,COB rmolioB 250-IOOO_ MsB/ c OT. :?HeprHH B HHTe~Baire ~o=I5-65 _rsB He o6Hap:y,iteHO •... · .· .· . . . 
c maroM ITo._ IDlfffYJII,CY 50, MsB/c~. Ta6JIIIIJ;E,(.ce'tle~ ony6JIIl[KOBa.Hl:l B pa.6oTax Ha6.JIIQIJ;aeMoe A-noBe.n;eIDie rrpo~e'.I\ SIBHO BHpaJKeHHyIO,:saBHoHMocTI> 

I 
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OT X (!)Hc.5). B 1cy1zyMTlIBHott 06.Jra.CTH c pocTorvi'x OT I~I ,n;o 2 ·oTHoweHIDI 
HOJOOIPOBa.HHHX H~ HYRJIOH _.cmpa 'ce-qemtii .R =6 (A)/6 -( W) YM9HI,~IOTCJI - ;LtJIJI 
smep" Be, C B 5, 2.5 pasa II';LtJIJI 6oJiee<TID:teJIHX'smep OT AI .n;o l,foYM9HI>-:-
ruaroTCB: Ha-30-15.%. '· • · _ · · 

.1I,.Jm ~ep, Ha.'!lIHrur c AI, · A-saBircID1IocTI> rrapaMeTpIIsyeTcJI · c-r.erreirnoit 
iflYHKJJ}tJ.0H 4m{X) C IIORa.3ElT9JI9M /lt(X)>I ripH X.> I, -'l!TO JEB.3HBa~T Ha ee . 
ycIIJieHHHH xapa.KTep' !IO 'cpaBH9HIIIO C /o6r,eMHOH ';G/: Bemrnma m (X), ORa.3hl
BaeTC.ff pacT~e:!:l: c yj3e.mriieHIIeM X ( p:0:c. 6) • , A..:saBHCIIl.{OCTI> .n;M .rmoHo.B:, · 
IIO.D;06HaH IIOJIY!i9HHOH HaM!I, Ha6JIIO,n;aJiacr, . B :rnciJ:eplII'.i8HTe, IIOCTa.BJI9HHOM B -
l1T8ill /16/. y CIIJI0HHH9 IIO CpaBH9HHIO C o6r,eMHOM A..:.3aBIICU1VIOCTII rrpe.n;cRa..,'.; 
3HBaIOTC.ff ·He~OTOPHrffl )'ropsrtmrlffl:11 Mo.n;eJiffi,m /17 / ~ _ . · / -. , ; · . 

B rJiaBe_'!ElTB~PTOH Ta.rorte·o6cyY,,n;aIOTC.ff OTHO~emm BIDCO.D;OB i!HOHOB:pa3'.... 
Haro. 3Ha.Ka i = 6 en-) I 6 (!7Zf) ( l)llC. 7), KOTOpHe rrpe~CTaBJiff!OT IIHTepec' -
rrocKoJII,ey II03BOJiff!OT cpaB~T:6 · IIMIIyJII,CHHe -pacrrpe.n;eJieHIDI .n;.rur. d ..:. II U -

,- KBapKOB /IS/. Be.mi•oon£ OTHOlli9HIIH ;LtJIJI JierKIIX .ff.!(ep Be, C _He rrpoTID30pe
'l!aT rrpe,IUIOJIO.iK9HIIIO, 'ITO OTHOlll9HII.ff OTCJieJJGIBa.IOT KBapKOBilli 1COCTaB smep~ · , 

. ·,lJ,.Jm smep AI, Ti , ; Mo Ha6~aeTc.H: He6oJII,woe oirmrcme oTHoweIDIH oT nx omr..: 
.n;aeMHX .'3Ha'lleHIDr. Han6oJrr,mee 'oTJilI-q,fe ~ 25 % IIJ?ll X~ 2. IDAeeT MeCTO ~' 
smpa W. BosMoJKHo, iTo sTo pas.mitme o6yc:JioBJieHo HMII'llI0.tV1-uso-rornrtiecKII · 
Hec~eTpll'IHHX I2-:1 MeWKoB B TIDKeJIHX. JmPax c N> ~. B Ko;opHX lII'AIIy.JII,c- . 
Hh!e pacrrpe.n;eJieHII,rd .:.KBapKOB omr.n;aIOTC.ff 6oJiee M.ffrKIIMII IIO i cpaBHSHIIIO c 
pacrrpe,n;eJieHII.8Mll u .... KBapKOB /IS/;' · · · · · -

OTHomeHII.H:,BIDCO,n;oB IIIIOHOB pasHoro·sHaRa oRa.sHBaroTC.H: rrpaxTH'lecror 
. He 38.BIICBlJ.lEMH OT>rtepmrnrott SHeprIIII II, sa ll

1

CKJIIO'tl;9HIIeM, JmPa ),v' , CJiaeio, 
MeHIDOTC.ff ( ~ 6 %) B, :miTepBaJie m.myJII,COB IIHOHOB P::::250-:IOOO MsB/c-, 'l!TO 
COOTB~TCTByeT x=□ .6-2. - - . - . . ._ . . -

- • . - . - . I 
BHBO.n;HR ocHOBHHe pesyJII>iraTH·pa6oTH: 

. I. B .n;na.rrasoHe rrepBll'IHOH sHeprIIII E0=I5:..S5 rsB Ha.6.mo.n;aeTC.ff 20:-' · •- 11/i 
30 % pOCT lIHBapllaHTHIDC cetieHd !)Ojj',,IJ;8HIDI

1 

KYMYJiffTID3H1!X IDIOHOB~ 'ITO. cor..'.. . 
JiacyeTC.ff c" rrpe.n;rro~O.iKeHHeM o 'IIpH6memrn -K ~HepreTll'le.cKOMY . CKeiiJilIHry B, 
yRa.38.HHOM RHTepBaJie 3Heprllit. IIpn .3TOM !)OCT TeMIIepa.TypH-IcyrJiyJiffTHBHOti ' 

. 'llaCTll CII0KT!)OB ( IIapai,rn~ Ha.KJIOHa To ,lJ;JifI IIJ?e.D;CTaBJI0HIDI.,(?II0KTpOB IIO KII-

. HeTH'tl9CKO~ SHepr:im) He rrpeBh!IliaeT '2.:::3 %._, . ,- · . ; : , , , , , , , .;, 
. 2. A-88.BIICHMOCTb ce1IeHIIH.POJ!cieHII.H:-KYMY.IDITID3HHX,IIHOHOB_lIMEleT:ycn..; 

JieHHHH xapa.KTep.no CpaBHeHIIIO c'o6'.oeMHOH 3aBIIClIMO~TI,IO. 0TJm'lll9,0T06!.
,, · eMHott · A-sa.BncHMocTH. y;se~aeTc.H: · c pocToM X- · B KyMyMTRBHOit o6Jia~TII. 

He o6Hapy,:teHo saMeTHoit,SaBHcli:Mo~TH A-'rroBe.n;eHlIJ! OT nepBw:nrott·sHepr:im·:s 
• , • . , I . . ~ , • • 

RHTepBaJie rrepBll'!Hoit ~meprIIR E0=I~-_65 rsB. 
•. 3~ BeJJil'IIIHH OTHOW9H:IIH BHXOfa>B IIIIOHOB pa3HOro 8Hruta i=of11;/&/l) 

.n;Jiff __ ~er:rmx smep Be, C He .ripo~nopetiaT npe.rµio.rroiKeifmo,. ~TO OHII o;prum- . 
IOT KBal)KOBlitt COCTa.B. smep. CymecTBeiIHoe OTHE; Ha6.mo.n;aeMoro, OTHOWeHII.H: , 
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OT : O,m,I(aeMoro .D;Jiff TIDiteJioro JmPa w, BO3MOJKHO, o6ycJioBJieHO HaJill'III9M · E'.30:.. . , 

. TOIIII'l0CKII. H0CHMM0Tp}ItIHHX 12-1 'MeWKOB B., TIDKeJJHX 'swiax C IV>Z , /IS/. , 
CorrocTaBJieHue _OTHOmemtii R=b ($-")/b (~+, c nsMepeHHHMH rrpn 6oJiee ! 

H1!3KHX' aHeprIIJIX /19/ ITORa.3HBaeT, 'ITO BHXO.n;, O~HomeHll:!:l: Ha acm.mTOTH'IeC- ', 
runt pe;mM rrpoI-Icxo.n;nT rrpliI sHepr1mx lfo"' 5 rsB, T. e. coBria.n;aeT c ycTaHOB.::, 
~ . . ' ·, , ., 

JieIDieM pemmm rrpe,JteJII,HOll qiparMeHTau;mr B .p-A - B3aIIMO,ll;9HCT~ruDC •. 

li.JrJnoCTJ)anIIl1 K TeKCTy. 
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