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··c .l(MccepranHen uo:a:Ho oaHaKOMHnc.l! B 6H6JIHoteKe JIB3 OIDH!. 
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M.~.J!Hxat~eB 

JlMcceprautui nocB!lmeHa BonpocaM 3KcnepHMeH_TaJILHoro H3y'leHHH xapaK

repncrltK CHJiliHbiX B38.HMO.lletlCTBHtl HentpaJiliHbiX K8.QHOB B HHtepBaJie 3Hep

rMtt IS:-50 r3 B. 

3Kcnepm.!eHT /I/ !lblJI Blli!OJIHeH B ·pauKax nporpaMMll HCCJie.llOB8.HlHf 8.CHM

I!T0TH'leCKRX CBOttCTB CRJihHbiX B38.KMO.JtenCTBHI1 '!8.CTHU H COOTBeTCTBYDruHX 

'HM 8.HT'H'l8.CT'HU C EemectBOM 118. CepnyXOB.CKO!l YCKOpMtene. 

~KcnepKMeHt8.J!bJJ!le .D;aHHUe 0 B38.m.!O.lt~t1CTBH.I!XR0-K0 -- M830ROB nony

t:eRb! np'H H3Y'leHRM.Tp8.1lCMRCCHOHHOl! pereHepauHH KOpotKO:tHBylltHX.RenrpaJili

llllX KaoHoB .D;onronBymmn~ HettrpanJ:,HbiMH KaoHaMH B J{enrep¥1~ c noMOmliD 

3KcnepHMeHranliHOV ycraHOBKH EHC - aec~MJI!iMOBoro HCKpoBoro cneKrpo

uerpa/21. 

. ] pe::~ynLrare npoBe.:n:eaHoro Hccne.:n:oBaH~H /'3/: · 

I. TionytJeHu 3Ha'leHHSI !fla::~u H ).(O.ltYJist aummry)l;Il Tpaucli:Hcc:ii!OHHon 

pereRepanHH RentpanLHHX Kaoiion·ua.nenrpoitax. 
.. . 

2 • ITo ~CT8.HOBJieHH!lM 3H8.\IeHH.I!M !Jla3H H MO,JtyJiii 8MIIJ!HTY)l;Il tpaHCJJHC-

CHOHHOll pereijepaUHH BH'lHCJieHU. C TIOMOmliD onTHtJeCKOtt teopeM!l pa3HOCTH 

nonH!lx cet~eHHn naamt.o.D;encTBHll K0- H K0 - t~e3oHOB c .:n:e~rpoHaim. 
3~ Bblt~HcJte!lu pa3HOCTH nonHux cetieHHt! .Baatmo.liencrnMtt Ro- H R0- ue-

30HOB c aenrpoHaMH H 3HMeHHH uo.nynil aMtlJIH'l;Y)l;Il l'paltCMHCCHoHaon pere

Hepau:HH HeUpaJI!>HbiX KaOltOB Ha HentpOHaxo 
. . . . . 

1~. YctaROBneao, 'lTO !fla::~a· aMTIJIHTY.ltll !paHc~.mccHOHHOt! pereuepaUHH 

Ha .D;enrpoHaX He 38.BHCHT OT 3i!eprMH B 'HHTepBa]!e I8-50 r3B H ee 3Ha'le

H'He paBHO 'f~r =·- I'30,4o;! 4,0o,; 

5o . Onpe.:n:eJieHO, 'll'O UO.JtY Jib MO.ltHro.Hn'HpOBaRHOt! aMtl]!HTY)l;Il TpaHCl!MC

C'HOHHOtl pereHcpattH'H Het!TpaJI!>HUX K8.0HOB Ha .D;eV.TJlOHaX ll 'HCCJie,!l;OB8.HI!OM 

'HHTepBaJie 38.B'HC'HT OT mmyJILCa K!J.OHOB no 3aKOHY 

I Rep)\ = (2,4I ! o,o6)·p-0' 53.:!:~,I'3 [w:!/raB!c] • ~_I) 
. . . 

6. Ha. OCHIJB8.l!H'H 8.H8.JIM3a .lt8.HHbiX TIO tpaRCMHCCHOHHOn pereHepauHH 

Ha AenrpoHax H nporoHax noi~a3aHo, qro cp8.3a aMIIJIHTY)l;Il pereaepauHH 

Ohf;J!l'!.Heil!JU~ m:cnrryt:·1 
ucpmJ:z: ncrJiz.naooftd 

6HE.Jit:10TE11A 



Rei!TpaJII>HllX K8.0HOB Ha HeV.TpORax !l npe.IteJiaX ,li;OCTHrHyTOV. TO'IHOCTH 

3KCnepHMeHTaJI1>llllX )taRH!lX ... He 38.BHCHT. OT:c3Rep~HH~ 

7; ·JIOJiy'leHH!le 3KCnepHM!)HTaJij',Hllf!. .pe3~JI~T8.T!l- npoaHaJIIt3HJlOB8.Hll -~ 

TO'IKH apeHH.fl TeOpHH ItOMJlJieKCR!lX yrJIOB!lX MO:!leHTOB. ITOKa3aRo 1 'ITO aM-· 

nJIHTy.n;a :rpaRC!.IHCCHOHROt! perel!epau~i: Ha nellTPOHaX XOpomo OUl~C'S!BaeTCJ'I . - ~ - . ' . . . ., - -~ ' . 
: ._:B paMKax,3TO:! TeOp>{H BKJI!UtOM O,!J;HOro ~(0 - nOJIDCa npK BllUOJIHeHIU! TeO-

peMU IIouepaHHJ;Ka B Kd-:H K N -- B3a~uo.n;ei!CTBH.f!X, B o6ne.cru 3HeprMII · 

-1~50· f:J;J.~ 3HepreTH'leCKa.fl 3~BHCHMOCT1> 8.MUJIHTy.n;ll Tpa~CMHCCHOHHOII pe

.;reR~paUHH;- He~rpa~I>H!lx·, KaoHos Ha .n;enrpoHax ~ rau:e xopomo cornacyercR 

- c;:,npe.n;cKa3aHHeM_ 3TOII nonncHon Mo.n;enu KYM.-

-__ "- :-·s~. ITo uan.n;eHHOMY" 3!ia'leHHIO '¢a3!l .. aMriJIHTy.n;!l Tp:J.HcF.iHccHOHHOII :pere-

RepauHH Hel!tpaJII>HllX K8.0HOB Ha .n;ei!TpORaX BH'IHCJieHO 3Ha'leHRe HHTep

centa rpaeKtopHH w - nonnca OC~/0): = · o, 45 ± ·o;o5~' · 

_13 .JlUCCepTa!lHH TaKXe paCCMOTpeHll MeTO,li;H'leCKRe. BOnpOC!l 1 . r:a,calll!lHe-

CSi nporpaMMHoro o6ecne'leRKst 3KcnepMMimta;; ,·_ • 

.JlltcceprauH.fl, coc:ro:~~t.R3 8 ~acren _R 3:npHno:s:eHRII. 

• ; - !Tepm!!· '!aCT I> - :·.£Be.IteHHe •-

Btopa!! qacu. go.li~P~RT._<fJeHoMeHOJIOrH'!eCKoe .onRcauue .c;rcTeMH 

_ .J\~ -:R0
, ..,_' !.le30HOB 1:- onp~,Itel!eH~e .aqxpeKTa. pereHep:J.IlHH K_opOTltOlrHBYI!liDC 

. 

. . - Hei!Tpap,I>H!lX -K8.0HOB ,!!O-!lr.OXHBYDtiDv!H Hei!TpaJII>!rnMH. K8.0HaMU npR pacnpo-
... . . . ·'t. ~-"'. ·.' c !· :: :\ ': . ' ... ~.. ~ _:. ~ '~'·· . ' . • . :. . .. . . -

CT:paHeHHH UOCJie,ItHHX B Bent~CTBe H,; 9nHC8.HHe Me_~O.Ita :n~cnepmAeHraJII>HOrO 

, nay_qe~H.fl :Jro:o Jip_o~e~ce,.;: _ , _ o .'• 

, . 1!3BeCTI!0 1 ,'ITO~aMJlJIHTY.It8. TpaHCMHCCHORHOII pereHepa!lHH HellTpaJII>HllX 
-~-' • ,·· _ ... ..j l. . '_;~ . ·. ·: '. '" • ' • ' '. . -~ 

K8.01!0B Ha ,It8.HHOM .fl.l(pe 1 no onpe.n;eJieHHil1 paBHa nOJIOBHHe pa3HOCTH aM-

UJIHTy.n; ynpyroro paccestHH.fl ,K0-H K0 - Me30HOB H~ .yroJI 0~.-"Ha T~M Xe 
" • •~,· ... - . - • ' . -. . • . . "!' , - ~ 

Jl.ltPEl.,;c.·c •'; .~, , .. , . ···· ... ,. , , ... ·· , .. · 

- -· - J ~I = o,s·cJ Co)., - fco) )- = I f~r·l ~xp-{ i lf~r}. (2) 

ITpH omrcaHHH 3KCnepHMBHTaJII>RllX' .!(8.1tHUX Oc!!l'IHO n01!1>3YilTC.!l MO.l(wfJH-
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uMponaHHon aMnJIMTy.l(on rpaHcMMCCHOHHon pereHep:J.IlMM, onpe.l(en.fletJo~ 

KaK R = 2 f ~I /K ( K - BOJIHOBoe 'IMCJIO ~ -ue30HOB) , Koropan no-· 

peHTitOBCKH HHBapHaHTa, II 'lepe3 KOTOpyll npoCTO BUpaEa!lTC!I .npyrue 

!fJH3H'leCKMe XapaKTepHCTHKM CllJII>HllX ll38.HMO.n;enCTBHn HenTp8.111>HUX KaOHOBoJ 

HaT.eHCHBHOCTL perHcrpupyewx :JKcnepHMeHTMI>HOII ycT~HOBKOII K'h2 · ;:,; 

pacna.n;oB, KOTOp!ie UpOMCXO,li;IIT 38. UMmeHI>Il-pereHepaTOpOM 1 OnHCUBil.BTCS! 

HHTe~epeHUHOHHOll ~OPMY110t:l 

N.1i2(p;T) =MA' ScpJ t Cp, r) f; c<--){Jpl 2
exp{-rs ,_r) i-11._~/ 2 X 

>< exp c.: r;_. r) +-2 I pi I ?+-1 exp(- rz
2
us_ r)- cos (am-t-·-C!j, +- Cf?__ fj, 

r,Jte P - :m.myuc~ a T - BJlBMSi XH:ilHH KaOHOB B CMCTeL!e MX noKO.fl 1 

(3) 

M.lt - 'IMCJIO npome.Itll!HX qepe3 MHmeHI> K~ - ~e30HOB (MOHHTop) c pacnpe

.l(eJieHHBM no HMnYJII>ca.M SCP) ( cneKTp K0t. -Ye30Hon), £ (P, T) - 3!f>cjie.K

THBHOCTI> perHCTpaulm ycTaHO_BKOll K'i-z - p:J.cna)!OB·, r S ( +-) - mHJlHHa 

pacnaia K~~n+n- ' r~.s - UOJIH!le mHpHHH pacmi.n;on~ a ~\»t.-.. .. 

.. ( M~.. - M5 ) pa3Hocri> Mace., It~..; M K~ - ue3ouoe, 

1_ + - = 1 ~ + -1· · exp- ( i'. .cp + _ ) - a\!IIJIMTy.Jie. CP -· Hapymanmero pac

ne..Jta K~ ~ n+n-, f "' I_§' I - exp (.:. cpp) - xoa!fxiJMilHBHT TpaHCMMCCH~HHon 
pereHepanMM, KOTOp!lt! CBS!3al! C aunJIHTY.ItOn TpaHC!lHCCHOHHOn pereHepa

UMH HBllTpa1!1>RllX KaOHOB CJie.n;yllll!Hl.! COOTHomeHHeM,: 

. .zjl1 1- exp{{i4m;l:S -o,s-).fj. 
o-.£<- .J\5 -N-
J • ·· · K 0 . .5-- i.!lm/13 

) 

' . (4) 

B Koropou N- 'IHCJIO .fl.n;ep cpe.l(H ·B I cu3 , /\5 • cfiJ"fS- cpe.n;HIIII pac

niuHan JtJIHHa K
0s - Jle3oHe., l .. L, I 115 - .n;l!HHa pereHepaTopa B 

e.n;HHHUaX pe.cna,ItH!lX .Jt1!HH K0
5 .:.. ue3ona: 

~a3a H uo.n;yJII> aunJIHTY.ltll rpaHCJIHccnoHHon pereHepauRn onpe.l(e-· 

Jl.flllTCJ'I e.nnpOKCHUauHen 3KCnepHMei!TaJI1>HO Ha6JIIl.l(eHHOro 'lHCJia .ltBYXUHOH

HUX pacnBJion tpOpllyJIOll (3) 1 npH KOTOpoll l_p'l H cp f S!Bl!S!IlTCJ'I CB06o.n;

HllllH napaMeTpaMHo . KOHCTaHT!l CJia6!lX B38.HJIO.JtencTBHll CHCTeM!l Hell-- -

TpaJII>HllX KaOHOB C'IHTallTCS! npH 3TOJI H3BeCTHIDlH, cne:KTp H :UOHHTOp · 

3 



onpeft.CnliJJTCl'l. HC3aBHCIDJO B TOIJ lli:C 3KCnepiDJeHTe, a :Jcfxj)eKTHBHOCTb 

paccl!liT!maercn uero.n:oM !.loure-Kapno. 

3mimm cila31l n. uo.n:ynn ru..mnHry.n:u rpancuHCCHOHHott perenepaitHH 

I!CtlTpUJibHUX KaOUOD D03BOJIHCT C DOI..!Oll!:bll ODTH'ICCKO~ teopeMll Bll'IHCJIHT:b 

pa:Jncicr:h f!OJIHHX ceqeHHit B3mmo.n:encrnH!t K0- t1 K0 - Me30HOB c . .n:amrnM 

nemecram4. .J 

B rpenelt tJaCTH t13J!OlB:CHll reopeTHtlCCKUC OCHOBU 3KCnepiD!CHTa. 

llcnoJI:b30BaHHe cno~uux tnmreuen ecn ecrecraeJrnoe pacl!IMpenue !moro

'IVICJieunux Hccne.n:onaunn, npono.n:m~ux c no.n:opo.n:uon ( nporonuo!t) MH

meHbll. nenrepnn, annnfic:b npocrettmHM n.n:pou, npe.n:crannner cneuuan:b

nun HHrepec AJIH Hccnen:onauntt n i{JH3HKe nucoKHX 3Heprim~ Ocoe!o cne

){yer B!l.JlCJIHTI> pcaKUl1H ynpyroro paccenunn qacrnu ua .n:ettrep~m, r~K. 

pa3BHTU!t rnayC!epOM i{lOpMaJIH3M TI03BOJIH8T TIOJIY\!~T:b KOJIH\!CCTBCHH!le 

.n:aunue od Hx B3cU!MO.n;e~crBim c uenrponaun. lJ pauKax noro £PopMaJIH3Ma, 

n qacTJwcrn .n:nn. nonuux ceqenHli, cnpane.n:nHna cne.n:ynman <PopMyna 
cl tt P n 1~ · :..z · · 

slut ~ Gt.,t f- 6c;,t- 0 tot · 6 toi-· 0-cLn·d.p) < "t .. >I (If .f() , (5) 

~~p . . . 
r.n:e ~t: ·. - noJII!lle ceqeuHn B3aHMo.n:eltcrmm ua .n:enrpouax, uettr-

pouax H nporouax coorRetcTBeauo, eX- ~ Re; Itn. .n:nn aMnJIH~y.n: ynpy

roro paccemma nnepe.n:, a <::: "t-2 > ·- napauerp reopuH. 

Bacnonaran .n:auuuMu od aunnnry.n:ax rpancMnccnonuon pereuepaunn 

ua .n:enrponax n nporoaax,c noMOill:bD i{lopMynu (5) n onrn\!ecKor. ieopeMU 

L!Ol!:IIO, Ollpe.n;eJIHTb pa3l!OCT:b DOJIJIUX CC\!8HIItt B36IDJO,ll;eltCTBIHt KO- H K0 -

MC30HOB C HetlrpouaMH H aMTIJIHTYJlY rpaHCIJI!CCHOHHO!t pereueparum Hell

rpaJI:bllhiX Kaouon_na uenrpouax. 

Uccne.n:onaHHII rpaucMHccnouuott pereuepau1rPI ua .n:enrep~m auocar 

nrumutt BKna.n: n pemenne · aonpoca o cnpane.n:mmocrn reopeuu IIouepau

tJYJ:a, Koropal'! onpe.n:enHer 3HeprernqecKoe n·oae.n:euHe nonnux ceqeuwn 

B3aHMo.n:ettcrnntt tJactHU u coornercrnyDillHX 1w aurHqacrH~. 3KcnepHMeHtll 
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·no H3Y\!8HHD tpaHClAHCCHOHHOl! pereuepaUHH B CBII3H C npoaepKO!t reo

peYH Tiowepauqyxa TCM_donee HHTepeCHll B CBere pae!OTU r.r.BoJIKOna, 

A.A. noryuoBa H M.A~MecTBI1pHmBHJIR • B Hell paccuorpeuu (lll'I3Hl!ecKHe 

ycnoaHa uapymeHHII H cnpaBeAJIHBOCTH reopeMH Tiouepau\!yKa, ~, a \!acr

uocrx, noxasauo, liTO c pocroM 3HeprHH pocr nonuux ceqeuxn ue 3a

npell(aerca npHHUiillaMH TeOpHH, HO, lJTOdU OCTaT:bCH B paMKax 3THX Hpi!HUH

nOB;tpeC!yeTCII, l!TOC!U XapaKtep aCHUnTOTH\!CCKOrO TIOBC,ll8Hl'III,TIOHHUX 

C8\!8HH~ 

G'tot- H Gfat- ClUJ! OAHH6KOB,; H HX pa3HOCT:b 

Ao = Gfo-t - <::f-tot. crpeMHJIUCL K HYJ!Il C popt~M 3HeprHHo 

liCCJI8,ll;OBaHHII rpaHClAHCCHOHHOlt pereuepal{HH ,llallt B03M0li:HOCTL npo

BepHT:b npe.n;cKa3aHHII TeOpHH KOMIIJICKCHllX yrJIOBRX MOMCHTOB (RYU). 'B 

npocron Mo,n:enx RYM aunnxry.n:a rpaucuHccHouuon pereuepauHH ~ -]le-

30HOB ua .n:enrpouax onucunaerca BKna,n:ou o.n:Iioro cv- nonnca H . . . m!eer 

BV!,ll; 

f o r . { .. ll· o{c.v(o} 
21 (p)"Jco(p;t=O)=-o-exp -if· (ci.c.v(o)+-f)rP :J 

(6) 

r,n:e J" - 3Hal!e!IHC llll\!8Ta aMllJIHTJ,n:Jl B nepeKpCC'rHOM KaHane, P - HM

llj'JILC Kaoua B n~c., ci=(O) - 3HatJeHHe rpaeKropnn cv- nonDca npvr 

· t = o, t - tterupexmrnyn:bc, nepe.n:aul!lllt n,n:py. BH.n: aunnHTy.n;u (6) 

onpe.n:enaer 3Heprervr\!ecKHe 3aaxcswocrH ~a3u aunnnry.n:u rpaucMHCCHOH~ 

uon pereuepauHH 

'f ~I = - 0,5· 8L Cc<w(O) + I ) c CONSr (7) 

H MO,ll;YJIII MO.ltHCPHUHPOBaHHOl! aJmJIHTY,D;hl rpaHCMHCCHOHHOil pereuepaUHH 

IFI~p-u--vt=(o)) (8) 

B \!eTneproH ttacrH npHBe.n:euu 3KcnepHMeuran:bHUe .n:aHHHe od aunnH

ry.n:ax tpaucYJ.IccHOHHOlt pereuepauHH ua no,n:opo.n:e vr ~enrepHH, ueoe!xo-
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,·nnme ~JISI o6cyxnennn nonytJCIIHbiX nai.m pe:JynJ:.TaTon. OTMetJaeTcSI, 'ITO 

.n:o T972 r. perenepmum nellTpan_Lnux Kaonon na· ,1\e!lrepHH noodme ne 

u:JytJnnaeb, a !103,1\Hee KpoMe .n:aHHOtl d!lJia mmonneHa O.llHa padora , no 

npll ::JHeprH.fiX 31 5-101 5 !':>B. 

TinTnJI qacn nocn.flmena nonpocaM nocranonKH H npone}{eHll.fl :JKcne

pmenTa no li:JY'lCIIl!D :JihteKTa TpaHGI.IHCClf~IIHO!I pereHepa!lHH Ha .ll:CR:_ 

!Cpllllo 

3r:cnepmxeHT 611n npone)len na Kanane nellTpanbnux qacTHU CHIIXpo

TpoHa Y-70 H<f>B3. Ocb KaHana <luna OpHeliTllpOBaHa no.n; yrnoM B I° K 

ItaCUTCnLHO!l K TpaeKTOpl!H llpOTOHOB B pactJeTHO!l TO'lKC pacnonOJ:CHllll 

nHyTpennetl Ml-imeHn B Ka.Mepe · ycKopwrenn;HaMepemm ~ocr~na nytJKa H 

ll!ITCHCHBHOCTll COCTaD.iii!DI!1HX ero tJaCTHU noKa:JanH, 'liTO npH cdpoce . 

..,. fQq' npor ./UHKJI !Ia BHYTPCIIHJJ!O llllillCHL B nytJKe CO,I(epli:HTCII -8' I 04 

!{~ - MC30HOB II - 5• J 06 · HettTpOI.lOBo . 

::lKcnepnuenTaJJbHal! ycTanonKa ( pnc.I) BKnXJ'llana n ce611: 

cneKTpOMeTp'lPJeCKll!l iJarHHT, J-M lfai){KOJ{CllTepHenyiD Ml'IillCHb-perenep~

TOp, 18 llC~:pOBI.tX Kat!ep (J.!J{) C Marm-!TOCTpliKUIIOHiiUM C'beMOI! nH!flOp

!.lal\~!Ut CHCTCMY CUl'IIITl!nnSJUHOHI!llX CIJ1iTIJl1KOB 3anycKa - <PI ,rr, rr ,n, 

~
,·f[Off:TPM\ll· 

' . .. . ... } .. 
· \ M\ . , '. '='ill 1 

~-~cm~~fl!;l .;: 
I ~ "."""'" .... ~. ~": .. I~.~m . 
I) .'t>~ .. :M qJJ W..t-,.lfl·!· . ' . 

. ->1 !lc•' · , ' ' ~,., 
1 

,~=q.!li~~l )f!~ 
PHc.I. IinoK-cxe1.~a decqmnLuonoro ucKponoro cneKrpouerpa, 

6· 

• 

r 
l 
) 

.I 

.; . 
·: 

} 
. ) 

i 

' i 

,-·; 

,ll;CTC!tTOp :Jne!tTpOHOB1 ,ll;CTC!tTOp MDOHOB1 a TaKXe MOHHTOPHPYillllHC CI\KII

TKJ!JliiUHOHHH.e C'lliiT'llliKHo J>HC padoran Ha nHHHH c 3BM E3CM-3!J. B 

cneKTpOMCTpe ~J!R TpaeitTOpHll pacna,n;HUX qacTHU dunn C03~aHU ycJIOBHR 

Tollo "nepeztpiiCTHO!l" reoMeTpl!Ho EU6ap BCJ!H'llHHU MarHHTHOro nona, 

~nHHU pacna,nnoro od"I>eua (9 H), pacnonoxeHHR .n;eTeKTopon Y?TanonztH 

Ha KaHane H norHKH 3anycKa dun npOH3DC~iiH Ha OCIIOBaHHH pactJeTOB' 

3qxpeKTHBIIOCTH pei'HCTpatiHH ~2 - pacna,n;O.B no nporprome MO,n;enHpOBaHKII 

liX MCTO,D;OM UOHTe-Kapno. 

, Hadop · HHcpopMaUHH B :JKcnejnrnen1:e ·dun npone.n;e}l: n _reqenue o.n;Horo · 

ceaHca padoru ycraHOBKH EHC Ha ycztopHTene npo.n;onxHTenbHOCTbJJ 

240 q/41. Cdpoc Ha BHyrpeHHJJJJ MHmeliL cocrannmr --J•roiinpor./c , 

npH 3TOU 'tlaCTOTa 3aiJYCKa cneKTpOMCTpa COCTaBn.llna 25-3.0 3an./UHitn 1 

a noTepH tJHcna sanyczton ycranonKK .n;JI.fl nepe.n;a•m B ~flM :Ja ctJiiT uepr

noro BpeMeHH CKCTCMU ycTaHOBita-3BM dUJIH Ha yponne -;--20%. Odmull 061>

eM 3aiiKCaHIIOn Ha MarHHTHUe neHTU, HHif!OpMaUHH COCTaBHJI.:.. I 1 I5•IQ6 CO-

dUTHll. )lnR ,ll;JIHTC!JLHOrO XpaHCHHII 3ItCnepiDleHTUJibHO!l l!HcpOpMaiiHH HC

nonb30BanKCb uarimrnue neHru ue:a:.n;yHapo.n;noro craH.n;apTa. 

B mecron 'llacrn .n;Hccepr~UHK H3noxena opraHH3aUHII odpadorKH 

3KCnepmAeHTanJ:.HOll HH<fJOpMaUHU. 

)lJJI! pemeHHII 3a,n;aq npHiiMa, KOHTpOJJII:II HaitonneHHII :JKcnepKMCHTanb-
. . 

HOI! HH!fJOpUaUKH Ha MarHHTHUX neHTaX, a -TaKXe npOCTellmero KOHTpOnll 
' 

padOTU annapaTypu <luna C03,D;aHa H pea1!H30BaHa Ha 3]J.~ Ii3CM-:JM CHC-

TCMa nporpaw KPAH ( .!fOHTponL ]aOo.ru !!f~RapaTypu H l!aKonneHHe). • 

ITporpa.M!.IU, nxo~HBIIll'!e n cifcTeMY KPAH, no _BunOJIHI!ewu ¢YHKUH.f!M· db!JIK 

pa3.lleneHU Ha rpynnu rpex ·npHopHreron. AnaJJH3 HH<flopMaUHH_ c ~enbJJ 

nonyqeHH.fl naJnMetpon, XapaKTepH3YDI!1HX padoTy 3KC.nepKMeHTaJJhHOil . 

annaparypu, ocymecrnn.llncJI nporpauMa!.m BToporo ( HH3mero) npHOPH-

- rera. 3tmtH nporprumaMH odpadarunanocL .n;o 30-40% nonnoro od'I>eMa · 

npHIIIITOil 3IJM HHtJlOpMaUHH, T,K. HMH HCOOnb30BanHCh npeMeHHUC ~ecyp-_ 

cu 3B!!, OCTaBIIIHCCII nocne 'aaBepmeHHll padOT!l nporpa.w BUCIDHX npHOPH-
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reron. Pesynuaru padoTU nporpaw aroporo npHOJlHTera npe;n:craaJI.fi

JIHCb B B~e CTaTHCTHqecKHX pacnpe,:n:eJieHH~. 

Ocodoe BHHMaHHe dHJIO y,:n:eJieHO KOHTpOJID COCTO.f!HH.fl HCKpOBHX Ka

Mep, opraHH3anH.fl KOTOporo npe;n:yCYaTpHBaJia B03MOSHOCTb KOHTpOJI.fl RaK 

B peXHMe Ha J!HHKH CB.fi3H YCTaHOBKH C 3BM ( CHCTeMa KPAH), TaK H BHe 

.ero no ll]Orpauue onpe;n:eneHH.fl ~eKTHBHocrea (ITP3~).· llporpauua ITPJp/2/ 

padorana c.opHrHHanbHO~ HHtflopuanHet! PI nosaonnna,onpe;n:ensn cne.n;yn

mHe xapaKrcpHCTHKH HK: a) HHTerpanbHue 3~eKTPIBHocrH, d). a~eRTHB

aocrH B cPYllKUHii qlfCJ!a tPOHOBHX l!CKp, KOop;n:HHaTH TpeKa H I10pSI,:n:KOBOTO 

HOMepa COdUTH.fl B.UHKJ!e~ B) TOqHOCTb J!OKaJI:HSaUHH TpeKOB qaCTHUo 

3TH xapaK~epHCTHKH Ollpe,:n:eJISIJIHCb nporpaMJAOt!-llO BOCC.TaH6BJieHHHM eD 

rpeKaM qacrHn B UK. 

' ' t UporpaMMII: 

.. ' 

3&A&'IB 

. ,. 
J&ri:IU11!118 .leB"nl 

. ' ' 
. : ~ MJ~CJ!eRie Tiiilo• baCfia,;o1 lt:;-' --'·--.j!Jt'j!Pt.):!••::l]4a@o!!n[!•O[lw![Je I 

-- - ~ ---- .:. ~- ------------ - -: J AfYXQlctd!lihie I - - - - - - -

:;!aTpKua iul -• COdYTal J- - ,-

onpeJ..e.o.ce:ge : lf3M.'IeCKitll-~--~ 

Tp~li.'I&CTI'IHWe 

H •anxua reUJ~.e'rpnec-:-
1~ w••"'"1"VJO<;It'C I ' lUU. ~e!M'Ii:IHOCTCI 

PHc.2 

Ha pHc.2 npe;n:craaneHa dnoK-cxeua opraHHSaUHH aaanHsa sxcne

PHYeHTMbHO~ HII¢0pManH~S/ B .peXIDAe BHe Jiroi:IUi CBSISH ycTaHOBitH C 

3BM~ TipHH_SITM opraHHsanHn npe;n:ycuarpRaana npoae)(emte odpado·rKR 
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(c KOHeqHOH nenbD nonyqeHH.fl 1nsnqeCKHX pesynbraroa) B qerupe arana. 

Ha nepaou arane npoao:n:Hnacb odpadcm:a Ecett ua:rwnJieHIIOt! nncpopMatH~H 

rro nporpm.um reouerpHqec:r-:o~ peKoacrpyKn~m, Koropan :n:ana :'{l.teH:Dme:rme 

Od'beMa HHiflOpManHH Ha O)(HO COdUrile npm.tepHO B ll.f!Tb pas. Ha B~OpOM) 

arane na ocuoae Hsyqemm craTHCTHqecKnx pacnpe;n:eJieiiH\! rrpoao:n:Hn

cn KaqecraeHuun aHanHs KHHeMarHqecKHX H reoMerpHqecKRX xapa:r-:repnc~ 

Tl!K BCSX peKOHCTpyHpOBaHHUX COdHTll~. 3;n:ecb Xe npOBO)(HJIHCb rrpe~Ba-

• PHTSJ!bHHt1 7 "MSITKHtt" OT60p ll SaTIHCb Ha pasmrqaue llaTHHTHUe JISHTU 

codurHlt - Kaa:n:H;n:aroa B orrpe)(enenHii~ THIT pacrraJ(a IC0s,~ - Meaoaoa 

:n:nn :n:rurbne~mero )(eranbaoro H~yqean.fl. 3rHM ;n:ocrnranocb coKpall(eHHe 

Od'beMa BXO)(HOtt HHcpOpMalU'!H ;n:nSI nporpBMl.l ITOCJie.n,yDll!elt odpadOTKH OT 

3 ;n:o 8 pas B saBHCID.!OCTR or THITa pacrra.na. 

TpeTH~ 3T8.I1 COCTO.f!J! B npoae:n:eHHH Tll(aTSJ!biiOrO CTaTHCTHqecKOT,O 

aHanH:Ja,C USJ!bD BUpa60TKH. KOJ!HqSCTBSHHUX KpnepHeB BU,:n:eJieHHSI, TH

I10B pacna,!l;oa KaOHOB H no)(roroBKH Marpmt "qHcrux" pacrra;n:oa. Ha 

saKnJJqHrenbHOM arane npOBO){HJiacb anrrpoKCHMaHH.fl nonyqeanux MarpHil 

aHanHtRqecKIDJH cpopMyJIBMH H orrpe:n:eneuHe _napaMerpoa, cim1cuBallntHX 

cpHsHqecKHe rrpoueccu. B aron rrpone:n:ype Hcnonbao:r;anHcb raKxe pe3yn:D

raru padoru rrporpauM uo:n:enlfPOBaHHSI pacrra;n:oB KaoHOB B crreKrpoMerpe., . 
Koropue, B caoJJ oqepe:n:b, ncnonbsoBanH pesyn:Dranr padoru rrporpaMMu 

BOCCTaHOBJI8Hll.fl CIISKTpa K~ - MeSOHOB. llepe:n:aqa )(aH!ruX OT O)(HOTO 

3 Tan a OdpadOTKll K )(pyrolly npOHCXb,:n:l!J!a C llOMOfllbl'l Mari!HTHHX iieHT o 

3ra crpyKTypa nporpaMMHoro o6ecneqeHim o6pa6oTKH aKcnepHMeH

TaJibHon HHifJOpMaUHR I10SBOJ!SIJ!a BOCCTaHaBJ!HBaTb H aHaJIH3HpOBaTb CO

dHTH.fl C MHHHMaJ!bHUMH SaTpaTEWH BpeMeHH 3131.1. rl_!aBHOti qeptOfi 3TO~ 

opraHH3aUHH .f!BJISierc.fl pas;n:eneHHe odpadOTKK Ha crporo orrpe;n:enilHHUe 

ara.nu c rrocne)(oBarenbHUM coKpWI!eHHeM o6'neMa 3KcrrepHMearanbH!lx .naa-· 
. -. . ' . 

HHX H nepe:n:aqen·pesynbraroa odpadOTKH or o.n;uoro arana K .npyrouy 
' ' 

C llOYODibD MarHHTHUX J!SI!Te0Ha llOSBOJ!HJ!a·onepaTHBHO OdpadaTUBaTL 
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Oonnme oO'I>ihm RH<flopMaQim, nonytzeHirne Ha ycraHOBKe :EHC~ Ha 3BM n 

~yORe, Ey~anerure, EepnnHe, Tipare, C~nn B paMKax m~oF.oro Mex~y

Hapo~Horo COTpy~HHtieCTBao 

13 CC,ll:bMOtl tzaCTR ,llRCCepTaQHR OnHCaHO nonytzeHHC tPR3HtiCCKRX pe3y

JI:&TaTOB 11 np11Be~·eHH 31'11 pe3y1l:&l'al'U • 
• .J 

!'coMerpH'IecKyn peKoHCTPYKUHD codurnn ocymecrnnSina nporpawa 

BRRRA , KOTOPaSI. noccraHannnnana TpaeKropnn .nnnxeHRSI qactnu, Haxo

~nna KOOp,llRHaT!l neplliHHU pacna.na, a TaKXe KRHCMaTRtiCCKHe XapaKTe

pl!CTUKH COd!lTIISI f 6f. 3roV. nporpll.M!!.Otl 0U110 DOCCTaHOB1ICHO OK0110 

600 mc.coOun!tl R3 ·oomero Konnqecrna 3apernctpnponaHHUX B ceaHce 

c. ~enrepnenon MHmeH:&n. eo 

Ha nepBOM.3Iane CTaTHCTR'IeCKOtl oOpadOTKH OCHOBHOe BHHM!l.HHC 

Ouno y~eneuo R3yqemm pa3JIRtiHllX reoMerpnqecKnx pacnpe~eneHnn, xa

paKrepn3ynmnx Incna.ll.Hhle qacTHUU n !{05 L - Me30Hhl, n pe3y1ll>TaTe KO-
' 

roporo 6unl'l ·anpe.neneHhl reor.mr.puqecKne Kpntepnu oT6opa coOutnn n 

. napa!.l:eTphl KOppeP:QHH CHCTeMhl KO?P.ltHHaT • ,llnR 60aee KaqeCTBCHHOFO Bhl

;rene!IHR 1~2 - pacna.na C06b!THR, l!,llCHTHtPHUHPOBaHHble C llOMOJlll>ll ,llCl'CK-' 

TOpOB .JHmTOHOB Ka~ nonynenTO!I_HllC JnC:na,nhl J{~ - MC30HOB ~ If~ 3 H 
0 . . 

K63), HCK1ID'Ia1IHCl> R3 )(a1ll>HCtlmen o6pa00TKRo 

Bu.neneHne ~2 . - pacna.na nenocl> Ha ocnone anann3a KHHeMaruqec

KHX napaMeTpOB BOCCT!l.HOB1leHHblX C00blTRl! - RHBapH!l.HTHOll MaCChi C~C

TCMhl ~BYX nROHOB ( MRHB) R yrna MCX.ltY CyvMapHUM BCKTOpou-KMny1Il>COM 

.ltBYX tzaCTHQ H HanpaB1ICHHCtl Hll BHyTpeHHllll MHlliCHl> B KaMepe ycKOpRTe

JIR~ ( fY) • O~enH,llH~, 'q~o ~2 C06t!l'Hll, OTHOCSII!IHeC•SI ~ 3cfl<PeKTy IpaHC

Ml!CCHOHHOlt perenepau~n z Jncna:nau. K~ ~ n+n-, .ll01IJ:Hhl O)lHonpeuen-. 

HO RMetl> . MRHB B patlOHe MaCC!l Kaona H yro11 f3 - 0JI113K11M K HYJID. 

Ron~qe~TBCHHb!e KpHTepnn OTOopa ~2- pacna.non no MHHB H e 2 

OuJin BUOpaHU. n cJie.llYD!lleM nn.ne: - a)_ I MHHB - M Ro) ~ 3• G"'u(P ~ 

10 
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I. 

A 
v 

0) e 2 ~ g• Oe.z(p), r~e o.uCP) ,n Qe"(p) ( pa3pemeHRR 
. . . 

cneKTpOMeTpa no RHBapRaHIHOtl MaCCe R yrny B 3!l.BRCHMOCTH OT HM-

ny1ll>Ca K!l.OHOB) ,llaBa1!HCl> 3KCnepnueHTa1!l>HO YCTaHOB1ICHHblMR 3aBRCR

MOCTSIMH 

0 M (p) 

o6 2CP) 

.(2,83 + 0,031·p [r3B/C])[r~3B/c2J, 

(0,0374 + l3,28·p-2[ r3i3/c-2j)[upa.n2J. 
(9) 

(10) 

~oH, ocranmnncSI· nocne npnueHeHRSI Kpnrepnen orOopa no MRHB n 

e2 , PH'IRTaJI.ClJ C nOMOJll:bD npo~e.nyphl •3KCI.panOJISIQHR 0 2 pacnpe,llCJICHHn 

~2 pacna~on R3 oOnacrn Oon:bmnx 3HatieHnn G2 no.n KorepeHTHhlH 

nHKo 

B pe3yJil>Tare npone,lleHHOro aHa1!'ft3a .3KcnepRMeHTaJI:bHOll. HHtPOPJla

UHH B RBTepnane RMnY1ll>COB 18-50 r3B/c db!JIO OTOOpaHO 11587 coOu

Tim, RJtCHT.ntPRURPOBaHHilX Ka1_C ~2 ·- pacna.nu •. 

nnSI onpeAeJICHHSI aMOJJHIY~hl TpaHCMHCCHOHHon perenepaUHR Hen

TpaJI:bHUX KaDHOB Ha .ltCllTpOHax MCTO,A(OIJ annpORCV.MaQHH pacnpe~eJieHRll 

OT06paHH!IX ~2 ~ COdllTRll ¢opMynon (3) 3TH co0UTRSI Ob!JJH pacnpe.ne-

1ICH!l· no 7. nunyncHUM nnrepnaJJru.! ( nepnue 6 mHpRHOD 1\ pc4 raB/c, 

nocne~Hnn- 42•50 r3B/c),:a BHYTPR KaJUorop-nHrepnaJJa- no tpe-

MeHn c ooror~ .:\ T .. o,s·ro-10 c. Tel! caMJ.IM dhlJJa clt'opl.mpoooHa 

uarpHua N n2 (p,T). 

CneKrp R~- Me30HOB dhln onpe~eneH paHee R3 aHaJin3a R;:3 ~ac
na~on. 3qxpeKTHBHOcn perncrpatum ~2 - pacria.llOB pacci!HT!lBanac:b 

MCTO,IlO!A.L!OHTe-Kapno C yqetOM 3KCnepHMCHTanl>HhlX norpemHOCTel!o 

. · B Kaqecrae nap:bHJJYe.MilX napru.~erpon B npoue,llype annpoKCHMaunn 

dlliiH atiOpaHu ( cu.3) OTHomeHHe t_p<pJI/t~~-1 , ¢aaa K03<P¢nuneHra 

pereHepaUKK cp~(p) H MOHRTOp - M.ll. Tio YCTaHOB~eHHUM B pe3yJJ:bTa

Te 3TOtl ripone,llypu 3Hat~CHHllM CBOdO,IlHilX ·nap8.J.Ierpoa dhlJIH Bhlt!KC1ICHhl 

iw.nyJJ:b uo.nn¢RUHJlOBaHHon aMIIJIRTY.ll:hl I Fe p) I , ¢a3a B.MilJIUTY.Ilbl rpaHc-
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(_, 

u:~~:ccROHHOit perenepanHR 'P ~I (p) R pa3nocu no.rinux _cetremtn 
· o -o 1 

s3aHMo~eltcTBHit K -n K - Ye3onos c ~eltrponauR, 3HatreHHH KOTopux 

npe~crasneP.U B ra6n.I H na p:~~:c.J H 4. Euna onpe~eneHa 3aBRCKMOCTL 
0 . . . 0 

OT KMnYJibCa I{ 1. - MC30HOB tPR3HtiCCKRX BCJIRllHH I Fcpll, tp21Cp)H tl.U(p), 

a raKxe BUtJRcnenu 3Ha1Jenn~ napa.Merpa d.<-<>(0) - Hnrepcenra rpaexro

IJHR ~- nonnca. Cne~yer no~qepxnyrL; qro B peumax npose~ennoro 

aHaJIH3a.3KCIICIJKMCHTaJILHUX ~aHHUX 3HatreHHe o(~(O), BHllHCJICHHOe ITO 

ilJOpMyJie- (7), 60Jiee · ~OCTOBepno, T olto rpa3a aMnJIHTy~ TpaHCMHCCHOHHOit 

perenepanRR onpe~enena nenocpe~crsenno H3 annpoKCHManHR 3KcnepR- ·

w3HTaJILHHX pacnpe.n;enenRlt 1~2-pacn~os. 
EUJIO npOBC,llCHO RCCJie~OBaHHe BJIHHHHll H3MCHCH~H qapm.leTpOB CJIB:-

6UX B3aKMO,llCitCTBHit CRCTCMH HCI!TpaJILHUX KaOHOB·Ha aMIIJIHTY~Y TpaHC
c-.. 

MHCCHOHHOfi perenepanHH K~ - YC30HOB Ha ~CitTpOHaX, B pe3yJILTaTe 

KOTOporo YCTaHOBJICHa 3MnJ.!PHllCCKaH 3aBHCHM0CTL tfJa3U aMTIJIHTY~ B~a 

'f ~I = ( - IJ5!4)0 
+ IJ6°• (il$ - ll:$)/'l's + 76°. (t.m 0

- Atn)/6.Ht0 

+ (cp - 42° ), (II) -+-

r~e ~0= 0,905"Io-10 c H din°= o,56"Io10 c. MC~YJIL 8MIIJIH..: 

TJ~U B npe,JJ;eJiaX 3KCIICIJHMCHTaJILHUX OmH60K', OT rrapruJCTIJOB CJia6UX 
<~ -:_( 

B3aiDAO~CitCTBHit He 3aBHCHTo 

JKCIIepm.!CHTaJILHUC )laHHHC 0 pa3HOCtH IIOJIHIIX Ce.trCHHlt B3aHMO.JJ;Clt

CTBHit K0~ H R0 - Me30HOB c nenrponauH, a raxxe uo~yne MO~HtfJHnHpo
sannon m.n1n1try~u rpancu:~~:cc:~~:onnon perenepanHH na nenrponax ( eM. 

Ta6n.I H pHc.J H 4) 6UJIH IIOJIYllCHII rrpH COBMCCTHOM aHaJIH3e pe3yJIL-

- TaTOB namero H sunonnennoro panee 3KcrrepHMenra no H3ytreHHD 3cWJexra 

rpancMHCCHonnon perenepa~HH na nporonax, npH 3TOM nonpaBKH,rnay6e

pn paCCtlHTUBaJIH.CL C IIIJHBJICllCHHC!l .D;aHHIIX, IIOJ!Yt!CHHIIX .npyrHMH asro-· 

pauH na 3apnxennux nyt~xax. 

D BOCLMOit traCTH rrpose.neno oOcyx,n:enHe IIOJIYllCHHUX 3Kcnepm.ten

TaJILHUX ,llBHHHX1 cpaBHCHHC RX C pe3yJILTaTaMH 3KCIIepm.teHTaJILHHX H 
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PHc.4. Pa3HOCTL nonHUx ceqeHI'lt:! B:Jamxo~et:tcrnHt:t 
:\-l.lC30HOB .C ~et:!TpOHa!.!J'l H HyKnOHalll'lo 

200 
• P(IJB/c) 

-o + lfl,K, K I'! 

TeopeTI!qecKUX paClOT, nOCBR1i11l!nrux 11C.C1lC)IOnaHI1D 3tfGJCKTa TpllHCMHC

CHOHHOt:! peren_eparuiH net:trpanLH!lX .Kaonor.~ 

TaKI'!M orlpa:JOl!, B 3KcnepliMenre r:o 11ccne.nonaHI'!D ·si[rlleKTa rpaHc

MHCCl10HHOil pereueparum nev.rpanLHax KaOHOB na .Jtellrponax nonyqenu 

cne~yDllll'le ocnonnue pesynLraru: 

I. Cos~ana nporpauMa onpe~enemm napru.1erpon, xapaKrepnsynml'lx 

paelory rlecqmni>Monux HCKponux Kauep, c nouottMJ Koropov. nposo;m

nHcL HCCne~OBE.IIHS! peli:Jn!Oll pa60TU Kll,I!CP H nponepKa liX rOTOBI!OCTU 

K parlo_re. 3ra nporpru.1ua HcnonL30JJanac~; n .r;annoM 11 :iJtr.ncpl!lr.enre no 

H:JyqenHD rpaHCMHCCI'!OHnon perenepnnnv. nenrpnni>nux- Kaonon Ha no~o-. 

po.ne o 

2 o Pa:JpaCloraHa orllllal! opraHH3aUHl! nporpru.n.moro. orlecneqeHI'!~ 

06pa00TKU ~aH!I!lX 3Kcnepi'!MCHTOB no pereHCpaU~H, KOTOpast MOJ:CT rl!lTh 

npi'!MCI!C!Ifi B nDOOM 3KCnCP_IDXeHre, _ B!mOnHS!CMOU C HOMOlill>Il snei:rpon..;· 

HOt! MeTO)"(HKI'lo 

:3. Cos~aH KmmneKc nporpauM, nc KOTOpOMy Cluna npoBe~eHa orlpa

~OTKa ~aHHUX 3KCnepUMeHra no U3yqeHI'!D- 3qlJlCKTa TpaHCl!MCCJ'lOI!HOt:! 

P.ereHepautm HetlrpMI>HllX Kaonon Ha .neV.Tponaxo 

4o Bnepnue nonyqenu :JKcnepmJeHrani>Hile .n:a~Hue o ¢-ase v. l!.O){yne 

ru.mnHry.n:u rpaHCMI'lccnonnon perenepnuHn Hell.rpani.nux KaoHo_n Ha ~en

rpoHax B l'lHTepnane uunynLCOB IS.50 rsB/Co 

5. I!O YCTfi!IOMBII!IilM 3Haqei!~S!l! ¢a3!l I'! MO~ynn aMnnHTY~Il TpaHC

lU1CCJ'lOI!I!Otl pereHepaUHH suqncnenu pa3HOCTH nonHUx ceqeHnR n3aHMO
o -o 

.l{Ct:!CTBI'ltl j{ -ll j{ -: J.:e:JOHOll C ~et:!TpOHaMI'lo . 

6o no ~aHH!lM orl aunnHry.nax rpancMHcc:v.oHHOll. perencpauHH na 

~et:trpoHax _n nporoHnx wqv.cneHu pasnocrH nonHux ceqenHt:t nsai'!Mo~en

crnnn K0-H K0 - Ye30HOB c net:trponauH H snaqeHnn Mo~ynn aunnHTy~u 

_ TpaHCMHCCHOHHOt:! pereHepaQHH HElt:!TpWI:b!I!.IX KaOHOB. Ha HetlTpOHaXo 

.-



7. Yc:ra.Honneno, q:ro cpasa rumnn::ry,l.l;u :rpaHcMuccn:oHnon pereneparum 

na ,l.l;en:rponax ne samrcu:r o:r 3neprHH B Hn:repaane ra.s·o l'3 B wee sna

qenHe paBHO .lf ~I = ( - I30,4 ;!; 4)0 ~ 

8~ Qnpe,l.l;eJieHOt QTO MO,l.I;YJIL MO,l.l;wpKQHpOBaHHOtl ru~ITJIHTY~ TpaHCUHC

CHOHHOtl perenepaun:H na ,l.l;ett:rponax n Hccne)l;oaannoM un:repaane san11-· 

CUT OT m.myJILCa ITO 3RKOHY . .J 

I FCp) I = (2,4!:!: 0,06)• p-0•53 :!: O,I3[u6/ r3B!c] • 

9 •. Ha OCHOBRHI'Ilf RHaJIK3a .1\RH!t!IX no :rpaHCMHCCHOHHOll perenepaun:H 

mi. ,l.l;ell:rponax H rrporonax noKamino, q:ro cpasa rumnx:ry,l\u :rpancMHccn:on

noll pereuepauHH na nen:rponax B rrpe,l.l;enax ,l.I;OCTHrny:rott :roqnocnr 3Kcne

pHMen:ranLnux ,l.l;aHH!:lX He 3RBHCliT OT 3HeprnH B HCCJie,lJ;OB!tUHOM HHTepaane~ 

!0. IlOJIYliCHH!:le ,l.I;RHllllC COnOCTRllJlCH!l C .BllBO,ll;RMH TeOpliH KOMllJICK

CH!.IX MOMCHTOBo 

. 3nepreTHQCCKaff 3RBHCHMOCTL MO,l.I;YJIS H cpa3!l RMITJIHTY,l.l;ll TpaHCMHCCHOH

·nott perenepauHu na ,l.l;en:rponax naxo,l.I;HTcs a corJiacn:n c rrpe,ll;cKasann:sMH 

MO,l.I;CJllt 1\YM,KOTopas npe,l.I;ITOJiarae:r BKJia,ll; B RMITJIHTY,l.I;Y_ O,l(HOI'O w- nOJIIl-

ca. 
) 

ITo yc:ranoanennouy snaqenHil <Pasu a'MIIJIHTY)l;ll_ :rpancwccnonnoJ;t pere-

nepa!IHH HellTPaJILII!:lX KaOHOB Ha .l(CllTpOHaX Bl:lQHCJieHO 311alJC!IHe HHTep

cerr:ra :rpaeKTOpHH cv- ITOJIIlCa oL .. JO) = 0,45 :!: 0,05. 

II. ConoKynuocn ).(annux no :rpancMHccionnon perenepattHH na .l(ell

:rponax 11 nen:rponax HCKJIJJqae:r napymenHe :reopew IIoMepanl!yKa a odnac

Tif oneprHn !&50 r3B. 

I2. IlonyqenH!le .l(RHH!le o pasnocux· nonnux ·ceqenKn u napaue:rpe 

Q<.c_,(O) HRXO.l(SITCSI B XOpomeM COI'JIRCHH C ·.l(aHHUMH 3KCnep"ID.!:eHTOB npH 

MeHLmHX 3HeprHHX, a TaKXe C .l(aH!Il:lMH 3KCnepiDdeHTOB, Bl:lTIOJIHeHH!:lX C 

3RpSIXCHH!:lMH KaOH~Ho 

B ocnony .l(Hccep:rauHR nonoxeH!l pesynL:ra:ru, ony6nHKoaannue B 
pa6o:rax II-61. 
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