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Pa3BHTHe TOOpHH ,mfCnepCHOHHb!X COOTHOmemi:iil: Iij)HBeJIO R 

HHTeHCHBHOMY Hsyqemrn 8.H8JIHTWISCRHX CBOltCTB qie:il:HMaHOBCKiiX 

,mfarpa.MM. Ha npoCTOM npHMepe TpeyroJII,HOH ,rorarpa.MMH 6ww 

O6napYJKe1m a.nomm.nue noporH ( I J • 3aTeM 6wrn ycTartoBJieHH 

YIJ8.BHSHHJI ( 2 J t C IIOMOU.U,ID ROTOpHX MO1KHO H3ytI8.TI, oco6mrno

CTH ,IUiarpa.MM 6es mmoro Bwrn:cJiemm cpeiil:HM8.HOBCRHX HHTerpa

JIOB. B pesyJII,T8.Te MHOI'HX HCCJIS,IJ;OBa:Imiil: CTaJIO RCHO t tITO oco-

6eHHOCTH ,rorarpaMM OTpa.l!taIDT npe,IUIOJIOllteillIH O cneRTpe MB.CC 

tiaCTHU H YCJIOBM YHHTapuocTH H aHaJIIITWIHOCTH S-Ma.Tpmui. 

TaRHM o6pa3OM, OIIHCa.HHe nponeccoB C nOMOU.U,ID .10!8.rpaMM He 

,IJ;OJiltHO uenpeMellHO O6Jia,IJ;8.TI, He,IJ;OCT8.TKaMH Teopo B03MYIJl8HHiil:, 

ROTOpue o6yCJIOBJieHH pa3JIOJKe.HHeM no ROHCTa.HTe CBR3U. B npH

JIOJXeHH.flX HCnOJII,3ymTCR RaR 0611tlle 8.HaJIHTWISCI<He CBOllCTBa 

' 8MIIJIHTY,IJ;, Ta.R H CBOHCTD8. OT,IJ;0JII,HHX 000 6eHHOCTeii ( RJI8.CCHtie

cm npHMep - nponema ~Yu Roy ,JJ,1I.fl onpe.u;eJierum cetieIDiiil: 

HSCT8.6HJII,HHX '118.CTHU no 9RCTpanOJIRIJ;mI R noJIIOCy). 

PecpepeyyeMWI pa6oTa IlOCBJlllleHa nplIMeHeHHID npOCTeilmHx 

oco6eHHOCTeH, IlOJIIDCHOiil: H JIOrapHq:MHtI0CROiil:, R 8.H8JIH3Y pea.R

UHH c HeCTa6HJII,HHMH tI8.CTJm8,Mll. OCHOBHOiil: pesyJII,T8.T COCTOHT 

B BWICHeHHH CMllCJia oco6em1oc~eii 8.MIJJIHTY,IJ; C H0CTa6:wII,lIHMll 

'118.CT:imaMII Ha npJIMepe TpeyroJII,HOii .n;Ha.rpaMMH H B O6HapyzeHHH 

BO3MOlllHOCTH HCilOJII,30:BaTb. 9TH oco6eHHOCTH ,JJ,1I.fl onpe,n;eJieHIDI 

,IJ;JIHH pacce.lllIHSI HSCT8.6HJffiHHX '118.CTHn. Ewzo 3aMetieHO npOCTOe 
~ 

H,BamIOe o6CTO.flT0JII,CTBO: oco6eHHOCTI, npH onpe.u;eJieHHHX yc-

JIOBMX IIO.IIBJI.fleTC..fl B <pH3HtISCROii 06.naCTH H8Menemm nepeMeH-
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I: 

HHX. IlpH ytieTe nrapmrn H9CTa6:wr~HO:il traCTRIU:l oco6eHHOCTl> 

C~HraeTCH B ~OMIIJI9KCHyio IL1IOCKOCT1>, HO OCTaeTCH B6Jm:3H 

cpII3Ht!9CKO:il 06JraCTH. 

OcTaHOBIIMCH nomx,6uee na co,n;epmmm ;a;HccepTamm H no

JiyqeHHhlX pesym,TaTax. §§ I ,2 rJiaBI,I I IIOCBJIDl8HH Tpa.,n;m:J;HOH

HblM I!pID.18H8HIDiM IlOJIIOOHhlX ,i:warpa.MM. B § I pa.CCMOTpeHa. 

weHOMeHoJio~ecKa.H TeopIDI pacna,n;oB 6a.pHOHOB c o6pasonamreM 

na.pH ,Ila.JraWi: 
Cl. + -B::1. ~ v,,, +~ +e., 

r;a;e l:>.i, f¾. - 6a.pHOHH co CIIHHOM I/2. B IIOJIIOOHOM (O.IUIOqJO

TOHHOM) npn6Jrmltemm BH"IlICJieHH BC8 npa.KTWl8CKH HYJ!tHl,19 BeJIH

tfHHH, H3M8pHB KOTOpHe, -MOJKHO onpe,n;eJIHTI, cpopM;pB.KTOPH, OIIHCH

B8.!0lllH8 nepexo,n;. rro CllHHOBHM COCTOmrn:IDII 9JI8KTpoHa H Il03H

TpOHa. I!p0H3Be;a;e~o ycpe,IUleHHe. EcJIH KOMIIOH9HTH B8KTOpa IIOJIR

pH3a.mrn H8.tfa.Jil>HOro 6apHOH8. D ero CHCTeMe IlOROH 0603HatfHTl> 

trepe3 ) k. , a BeKTOp IIOJI.lipH3aumI KOH8tfHOro 6a.pHOHa. 

B ero CHCTeMe IlOKOH trepe3 5 ~ , TO 

s~ = s~> -+ StK 'SK 
I{oaq$mHeHTH cmm-CIIHHOBHX KOppe.JISIIWff s i k. 38.BHC.IIT OT 

qiopMlJrutTopon HOT nepeMeHHHX, onpe,n;eJI.11IOmmc o_pneHTamm 

napH Jlamrua. HeKOTOpHe H3 3THX K09qqlHUH8HTOB Bemnm ("'½) 
H BrrepBHe BlltfHCJ!JiJIHCI, B CB.113H C npe,n;JIOllt8HH9M onpe,n;eJIR:Tl, 

OTHOCHT8JII,eyIO '1!8THOCTI, ~ 0 
/\ no CilHH-CIIHHOBHM KOppeM-

UHID/1 ( 3) • IlOJIHOe BHliHCJieIDie RoppeJI.Sn.Urll 6wro npoB8,Il;8HO 

B pa6oTe ( 4 ) , Ha OCHOBamm KOTOpo:11 lI HrunICaH § I. 

B03MOlltHHe I!pHM8H8HIDI no.nyqerumx qJO!)MYJI OTHOCHTCH B nepBYJ> 
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I" 

Otrepe.m, K pacrra,n;y ~o ~ f\e.+C, To Ko CJia603JI8KTp0Ma.rHHT

HH9 pacna,n;u ( L+ ➔ pe.tc 1-1 r._n.) o'l!eH1> pe;a;KH. OTMe'l!aeTcn, 

tfTO MOJKHO onpe,n;eJIHTI, MarHHTHHH H 9JI9KTpllll8CKHH pa,n;nycu 
/ 0 

rrepexo,n;a ~ ➔/\ H3 H3MepeHH:11 pacrrpe;a;eJieHHH KOHBepcnoHHHX 

rra.p no a@>eKTHBHOH MaCCe H CIIHH-CIIHHOBhlX KOppeJIR:UHH. 3cp

cp8KTH, BH3HB8.8MH8 COOTB8TCTBYIOlllHMll tfJI8HaMH, ;a;oCTHraIOT 2%. 
IlOJiytl8HHH8 <l>OPMYJIH wryT OKaSaTl>CH IIOJI83HHMH H rrpH I!pOBepKe 

TH CP-HHBal)HaHTHOCTH B pacna,n;ax 6apHOHOB. 

B § 2 odoyJK,IJ;aeTCH BOSMO:ruIOCTb onpe;a;eJieHHH BpeMeHH 

llm3HH 2..0 
-traCTRIU:l no nepexo,n;y /\ ➔L.0 B KYJIOHOBOM ITOJI8[5 ,6J 

IloJiytieHo BupruKemre ,n;JIJ1 oetreHIDi nepexo,n;a, KOTopoe ns-3a no

JIIOCHOil oco6eHHOCTH HMeeT pes1001 IIHK !!pH MaJIHX yrJiax & H 

HMIIYJibCax /\ -tra.OTHUH p ... ~ i l?>eV 

o\G"' 
o\S.t 

i, .i i F~ ~2. 

-, Tr z o{ ca~ ;-,ei.)"' 
~;: (rnz -wil\)m,: 

p; 

@OPM\IJaKTop F onpe;a;eMeT BpeMR JKHSHH Z0 
-'l!aCTHUH. Co-

r Jiacuo npe;a;cxasa.HHRM S V ( ~ )-cm.1Me TPHH , e, F = i, 6 6 ( B .ff,Il;e p

HhlX Ma.rHeTOHax). ITOKa3aHO, 1ITO rrpH HCITOJI1,30Bamm B KatreCT

Be MHIII8HH .ff,Il;ep C p8.BHHM tfHCJIOM I!pOTOHOB H HeilTpOHOB BKJia,n; 

c:u.JI1~~~:-Bsam.m;a;eiicTBHli, M8illaIO!llHX onpe;a;eJiemm DepOHTHOOTH 

9JI8KTp0Ma.rIIHTHOro nepexo;a;a, M>'1teT 6HTb rro,n;a.BJieH B 105- 104 

pas. 3Ta UHgJpa CJie,n;yeT HS oueuOK npIIMecell COCTOJIID'lli c He-
, 

"l8THllM HSOTOITHtfeCKHM CIIlIHOM K OOHOBHHM COOTOHHHRM JierKHx 

H,n;ep [ 7 J H HS B8JII1lm:HH 3JI8KTp0MaI'HHTHOro CM8111HBa!IHH z O 
H 

A , KOTopoe rroJiytiaeTCH cornacHo SU(?>)-cHMMeTpHH (SJ • 
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IIo.n;a.BJiemre cnmHHX B3a.HMO,u;ettcrnm1 .u;eJiaeT onpe.u;e.liemre BpeMe

HH ml'.3HH :£ 0 
npeMOJB:eHIWM cnoco6oM peamHoil 38,ll;atiett. 0.I{Ha

-~o :i. 
KO cetieHHJI nepexo.I{a ·aeBeJIHKH ( .wra re.mm S' !:::! IO CM ) • 

HeCKOJI1,RO OC06HJIKOM B rJiaBY I BXO,lt,IT § 3. B H9M H3-

JiaraKlTCJI pe3yJI1>TaTa u cnooo6 o6pa60TKH Ke.s -pacna.n;oB, 

npHMeaeHHl:1tt aBTOpoM ( 9 J K imcnepm.1eaTaJI1>HUM .u;amIHM Jiyapca 

DoJ . 
H .u;p. , KOTOpae Bnep1me UOJIYlilIJIH .u;ocTaTO"tJHOe WIJI aHa-

JIH3a tIHOJIO CJIYtiaeB Ke~ -pacna.n;on. BepoJITHocn perncTpa.mn 

saBnceJia OT aaeprHH aJieRTpoHOB Ee,. .Alia.Jm3 B pa6oTe [ 9J 
OCHOBHBaJICJI Ha TOM, 't!TO npu BH6ope B Ra't!eCTBe HeSaBHOID~HX 

nepeMeHHHX Ee. H ~~ ( 8 - yroJI M8l!Ut.Y HMlcyJIDCaMH SJieR

TpoHa H aei1TplIHO L\I) B CHCTeMe n01tos: K --Me3oHa) RBa.u;-
' 

paT MOJIYJUJ. Ma.TputiHOro 9JieM8HTa, npooyw.mpOBaHHNil no cmmo

BHM COOTOJIHHJIM, npno6peTaeT B80I,Ma npOCTOA im.u;. 

\ml!, - I ~vl\11-~6) t. I~$ + !!.(e-1-Ee-)r(1-~{}} 
Ml( 

H H8 38l3HCHT OT aaeprHH 9JI8KTp0Ha ,u;JUJ. B8KTOpaoro (V) 11 

CRaJISipHOro (S) BapHaHTOB B3aBMO.n;ei!OTBHJI npu llOCTOmnrax q>O.IJ,f

cJ}aKTopax ~v H ~ s • Il~H yqe7e MZ,ltoro cooirms: c Beco:u:, 
o6paTHO nponoplOJOHamHHM qia30BOil IIJIOTHOOTB, BS 9KCil8J»D.(8H-

TaJII,HNX .u;aaHNX 6HJia no.nyqeaa 98BHCHMOCTI, jt')'lj-l. OT W~ • 

Oaa oxasaJiac1, BH.Ita -i -t t.o.\-6 RaK ,wra E, > 1 o 01o1w , TaR 

H ,wrJI Ee. < IO O MVI • Ilpo.u;eJUUIBHff aHSJIHS llO.u;TB8p.ItWI 

H yo:wntJI BHBO.u;H Jiyapca H .u;p. [IOJ OTBOCHT8JI1,HO HORJIJJtI8HHJI 

OKSJIJIPHOro H T8H80paoro napHaHTOB nsam.ro.u;eACTBHSI. HecROJil,KO 
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CHJII,Hee IlOJIYtIHJIHC1, TaKJB:9 H orpaHlI'ieHHJI Ha,H3MeH8HHe qx>pM-

<pa.KT opa ~ v ( "' {-,.) H, oJie.n;ona TeJI1>Ho , na Macey ni 6 npo-

M8JltYT01IH08 BeKTopaoil -qaoTHUH, eCJIH l<e~ -paona.u; onucHBaT1> 

UOJillOHOil .n;Harpa.MMOtt O BeKTOpaol tiaOTHUett B npOM8ley'l'01IHOM 

OOOTO.mnm. 8Ha11emm Yr, 6 ~ b O O Me.v ORaSaJIHCI, MBJIOB8p0SI'l'-

HHMH, a HaHOOJiee B8p0SITHHMH IIOJIYl!HJIH01, f'\16 ~ 15 0 MW 

§ 4 rJiaBH IT HOOHT BCIIOMOraTeJII,Jmff xapaitTep. B H8M 

npHBO.n;JITOSI YJ)8BH8HHSI JiaH,u;ay (ZJ ,wra ooo6eHHOCTeil H cpopMyJIH

pymcn Ilp!.ItIIOJIOXSHlffl 06 OIIHOa.HHH H8CTa6wn,uoa tiaCTHI.Ui, RO

TOpHe HCllOJII,3Yl)TCSI npu UOCJI8.D;YJOl1l8M HSJIOXSHHH. Ilpe.ItIIOJia

raeTCSI, "IITO H80Ta6HJI1,ayl) 1JaCTH11Y B nepBOM npH6JIHmemm M0'1t

HO onucaT1>, eCJIH MaOCY I'\'\.. B npoIIaraTOpe 3aM8HHT1, Ha 

yV\ .:_ ~r t r,n;e r - IlOJIHast nmp:mm, ROTOpaJI B ,I{aJII,HeitmeM 

OtIHTaeTOSI llOOTOJIHHOtt. OrpaHlfCieHHOCT1.1 TaROro OilHCaHHJI HJI

JIDOTPHPY8TOSI Ha:q>OOTeitmeM npHMepe nponaraTopa B .n;BYM8PHOH 

MO,It8JIHo 

B § 5 HSJiaraeTOSI KIJHeMaTHtl8CRast HHTepnpeTamra YOJIOBHH 

,ItJISI 006cTB8HHDA ocodeHHOCTH Tpeyrom,uon .tt,IarpaMMH B CJIYtiae 

aecTa6wn,HHX 11a0Ttm, yxa~rumruI aBTopoM B pa6oTe (IIJ • 
.""'-

Henoc1?9.1t~~eH1mtt aHaJIH3 ypaBHemrl! JiaH,n;ay .wra aToro OJIY1Jast 

ll0Ra3Im8.8T, tITO oco6eHHOOT1, BOSHHRaeT, Ror.n;a ,!OlarpaMMY 

Momio paocmTpHBaTD RaR nso6prulteHHe pean:1>Horo nponecca. 

tJaCTHUH, cooTBeTpTBYl)IIIHe BHYTJ)emmM JIHHWIM .tt,IarpaMMH, Jie

zaT Ha MB.oconon nonepxaooTH, a HanpaBJiemm JIHmrlUm .n;na

rpaMMe m.181)'? BIIOJIH8 onpe.n;eJiemm11 RmI8MaTHtl8Crorl! CMHCJI. 
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HCHO, qTQ oco6eHHOCTH, KOTOpl:le MJryT 61:lTI, HCTOJIKOBaHH Ta

KMM o6pa3OM, JI8'1f.a.T B (pH3ITT8CKOil oc5JraCTH H3MeHeIDUI nepeMeH-

1rnx, xapaKTepH3YJO!!IHX ,llHfft'PaMMY • ECJll'I BCe MaCCl:l y.n;oMeTDO

p.moT YCJtOBIDIM CTa6MJII,HOCTH, TO TaKaJI HHTepnpeTa.D;WI HeBO3-

MOlKHa, TaK KaK IIPH 3TOM m.myJII,CH noJJyqaIDTCJI MHHMHMH 

(CM. (IJ ). 0TM8THM, qTo H3JIOlK9HHHH pesyJII,T8T M)JKHO 0606-

llllITI>. Ka.It noKa3Mt.f Koy~ H HopTOH [r2J , H B O61IleM MY

qae oco6eHHOCTI, B ciiHsIIqecxoil o~CTH H3MeHeHHJI rrepeMeHHHX 

IIOHBJI.!IeTCH TOr~ II TOJII,KO Tor,n;a, Kor,n;a ,n;IIarpa.MMa ~eilHMaHa 

OIIHCHBaeT pea.JII,Hh!H rrpouecc co CBO6O,n;m,1MlJ ~IaCTHUaMII. I{poMe 

Toro, napaMeTpH o( t , · y.n;oMeTBOP.fIIO!lllie ypaBHeHIDIM Jiaa,n;ay, 

B 3TOM C.1Jyqae MO'1tHO HHTeprrpeTHpoBaTI, KaK B8Jml!HHhl, nponop-

UHOHa.JII,HHe HHT8PBMY CO(>.9TB8HHOro BpeMeHH i., -oii qacTHil;I:l 

Me]K,ey' CTO~OBeHIDIMH. 

B § 6 IIOJJYqeHH cpC>J)MYJIH, Bhlprum.DIUie a.MIIJIHTY.Izy n, -yroJII,

HOil ,n;IIarpa.MMH C O.n;HIIM 3aMKHYThlM ROHTypoM qepes SMIJJIHTy,n;H 

noJ).fl,n;Ka rt-1 H onpe.n;eJieHHHe qiymaum nepeMeHHHX, xapaxTe

pHsymmmc JUiarpawq. .AE.lntTYJJ:a n,-yronnoii ,IOial'pa.MMH co 

CKaJIJlpHID.m tJaCTim&m 3aIIHCHBa0TCH CHMMeTPINHl:lM o6pasoM B 

BH,Ite O,IUIOKpaTHOro HHTerpa;ra no napaMeTpy, ROTopml BBO,n;II'l'CJI 

Kalt ,n;o6aBKa R KBBJU)aTa.M BHYTpeHHHX Mace. Taitoe npe,n;CTaB

JieHHe ~o6Ho .n;Jlll rutaJIHTITTecxoro npo,n;oJDltemm. KpoMe Toro, 

B9Jml!HHH, qJHI'yp:HpYJOIIlHe B cpC>IJMYJiaX, Henocpe,n;CTB8HHO CBJisa-

HH C onpe,n;eJIHT8.JIID&I H Bl:ll)allteHHID.m ,n;JIJI W9ih!MaHOBCKHX rrapa-

M9Tp0B cJ.. , KOTOpble IIOJJyqa.B:lTCJI IIpH pememm ypaBHem 

Jirut.n;ay. 8To o6JiertraeT anaJIHs oco6eHHocTeii. Pas,n;eJI HSJioxrea 

Ha OCHOBaHHH pa6OTH (I3] • 

8 

rJiaBa ill IIOCBJillleHa no,n;po6HOMY aHBJIH3Y TpeyrDJII,HOil . 
,n;IIarpaMMH (a..) c H8CTa6HJII,HOM qaCTm(eil n-t:i B llpoMCl!iYTOq-

HOM COCTOsnnm. 8Ta ,IO!arpa.MMa paCCMa.TpHBaeTCJI KaK IIOIIpaBRa 

1t IlOJIIDCHOil ,llHarpaMMe <. o) . bH aMIIJIHTY.n;H, CTOJIIIllie n nep-

m.3 

m~ 

mHHax JUiarpa.MMH, M8,n;JI9HHO MeRlIIOTCJI OKOJIO co6CTBeHHOH oco-

6eHHOOTH, TO HX M)JltHO BHH9CTH sa 3HaR HHTerpaJia no BHYTpeH

H8MY m,mynoy. B c.nyqae tJaCTHU co CIIHHOM lJHCJIPITeJIH cpyaR
mrll pacnpOCTpaH8IDIR TaruKe MOJ!tHO BHH9OTH sa 3HaR HHTerpa.rra. 

IIosT<MY miyqaeTCJI TpeyroJII,HM .zwarpaMMa .n;Jlll cKa.lI.fIPHllX 

tJaOTm..t C IIOCTOJIHHhlMH BepJmIH&m. B § 7 OCYlll9CTMJI8TCH aaa

JIHTITT8CROe npo,n;oJDiteHHe H BH,n;eJIJieTCJI CRffI'YJI.HpHaJI tJaCTI, a.MIIJIH

'l'Y,ltll. 2tJIH sToro HCIIOJII,syeTCJI o,n;aonapaMeTpwiecxoe HHTerpaJII,

noe npe.n;oT8.BJieHHe, noJJyqeHHoe B § 6. 

:~.Bl- 8 o6c~eTCJI BJirumHe TpeyronHoil ,llHarpa.MMH, yqn

THBaJIDteil pacceJIHHe tJaOTm..t 2 H 3, na pacnpe,n;eJieHHe co6HTIDI 

aa ,n;imrpa.MMe ,Il,a7Im..ta, T.e. no .n;BYM nepeMeHHHM. IIoxasaHo, 

KaK HYJtHO BH6pau o6JJacTI, Ha ,n;Harpa.MM8 na.mnw., 1JTO6ll BH

'AeJIHTI, lJJICH O oco6eHHOCTbD, co,n;epimnnrl1 TOJILRO O,ll;HH H8H3-

BeCTmrl1 napaMeTp - JtJIHHY pacoeJIHHH. Hs aa6mo.n;eHHH TaKHX 

9 



I 

aqxileKTOB M0'1tHO H3BJieTil:, ~H Ji7f , JTt\ -paOOe.fllnI.S: H T.II,, 

IIOOKOJil:,RY OROJIO 006cTBeHHoa ooo6eHHOCTH BHYTpemme .mnnm 

,zorarpaMrru COOTBeTCTBYJ!)T CB060,mrn:M TI8CTHnaM. ITpa.RTHTieCRH 

orrpe,neJieaue .IVIHH paccemm.a: B03Mo,mo Tor.na, ROr,na aepeso

aaacmili rJx) H Ma.JI• 

B § 9 HOCJie.nyeTCJI BJIHHHHe TP8YI'OJI:J:,HOH .nuarpaMMU Ha 

pacrrpe,neJieHHe co6mHil no sqx}/eRTHBHoil Macoe TiaCTHn 2 H 3. 

ITo.nyqeHa ,ItOBOJil:,HO npoCTaJI [_pOPMYJia, CnpaB8WIH}lasJ OIWJIO ooo-

6eHHOCTH, B ROTopyn BXO,ItfIT ,nsa HeH3BeOTHHX napaMeTpa, npu

TieM 0,IO:IH 113 HHX - ,ItJIUHa pacceJimm. B OBH3H C aTHM OIIpOBep

raeTCJI pesyJil:,TaT IIMI.na [ r4 ] , ItoTOpml yTBeplr,llaJI, 'IITO rrpH 

y-qeTe BCex C06HTHH ,no6al3JI~HHe R IIOJIJOCHOa ,zorarpaMMe TpeyrOJig 

HOil ,zorarpaMMU He MeHHeT. pacnpe,n;eJiemm no B<I$3RTHBHoA Macce 

· H He M0'1t8T IIOBeCTH It IIOJIBJiemm "rop6oB" • 

B Ra'IJeoTBe rrpHMepa TaKOI'O ,rop6a" B ROHUe pas,n;eJia pac

CMaTpUBaeTC.a: HHTepnpeTamm: H3BeCTHOil ABC-aHOM8JIIDJ [r5J • 
Ewro npe,n;nOJIOJJteHO, TITO B pea.Rium p-+ oj ➔ He?+l1T 0Ylll8CT-. 

BeHHyn p0JI1:, HrpaeT 06Jn30BaHH8 H,IU>a BH,Ita ,NJIJ/* , r.zte 

JI* - H306apa !238 Me.v • Tor.na TpeyrOJI:J:,HM .mrarpaMMa, 

ytm:THBalOlllaJI JflT -paccemme, M01X8T 06'1.JICHHT:E» IIOJIBJI8HH8 rop-

6a B pacnpe,n;eJiemm Ji -Me30HOB no 3~KTHBHOI MaCOe [II ,IGJ 

CJie.nyeT OTM8THT1», 'IJTO aHBJIOl'H'IJHHM odpaSOM MOmIO HCTOJIKOBaTli 

aippeKT, Hae1mo.lummm1cJI B peamnm p-n\- ➔ ~ ➔ l ,r [I? J • Trutoe 

TOJIKOBa.HHe rrpe.n;nOJiaI'aeT' TITO ,n;JIUHa' Jrrr -paoceJIHHJI B COCTOJl

mm C H3OTOIIHli8CRHM CIIHHOM, paBHHM HyJID, ,Il;OJD!tH8. 6HT1:, ~¾ • 

. IO 

•: ...... 

(' i ,. ' 

_· .:·~-
• . • . i 

.:.0,n;HaRO ycnex B~ROTOPHX .pac'IIeTOB, . OCHOBBllllHX H~ a.JII'e6pe 

TOROB,'M0'1tHO-paccMa.TpirnaTl:, Ra.K apryMeHT B IIOJil',3Y MaJmX 

-~ paccemmsI. ( ~ ~;). (ra,r9J ·. OcTa~Tc.a:,Ha,Itemiri.a:·, _ •- , .. 

:,.t:irro' ,rr.rriI H9.Ae,moro orrpe.ne.neHim ,wnm _paccemm.a: ORaJitYTC.S: no- · 
.... . ' . . • . ' • t"'r'• ·• • 

Jie3moot MeTO.ItH, OCHOBa.HHHe.' Ha_. BH,Il;8JIElHIDI oco6eHHOCTeil . 
• • • • • #, • 

,zorar~- c H6C_Ta6MI,HHMH 'l!aC'fflU8,MlI. · 

PesyJII,Ta'l'H·, HSJIO~eH~e B . .Jn!CCepTa,mIII ,· .6w,m orry6JmRo::· .. 

'BaHH ,B-pa6oTax ( 3 ,4 ,G~~.~:i:,r3J H ~o~~~Cl:, Ha ~deco~·.• 
' .... , ,., ·1" •·. • . •• 

.~smnc ~ompepeHUIDIX rr Ma,r,u;yHapomtoi xo$pe• rro 'qmsmte 
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