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A II H O T A !I U 5I 

011pe.n;eJinJiac1, Bemtlllllra c~J11Iei1 :mepr1m 1T0
-ue3oHon, D03HmmIOIIll1_X n pe3yJII>TaTe 

B3am10.n;ei1CTBHR npoTOHOB C 31lepnren ~ 9 }3:)B C fl,'l;pm.m qJOT03l!YJibClm. ]JIS! cpe.n;nen :JHeprHH 

, rr O 
-1.te30HOD 110Jiyqe110 3Haqe1me r,-"I:";_ C,r = 750 :!:. mo 1.1:rn. }'.OJI!! ·:rnepr1rn, YHOCHMan 

£0. 
l!e30HaWI llpH 3TlIX B3aJU.IO,'l;eilcTDHflX 3a1rn10,rnHa B npe.n;eJiaX OT o,31 ,t o,.oo ,llO 0,27 :!:. 0,07. 



]Jl!I 113yqemrn MeXallJ13Ha B3am.ro,n:ei1CTBl1/I 4aCTl!It B!:l:COKllX :rnepndl doJII,llIOtl l1HTepec npe.11cTaBJI/I-

eT norrpoc o .n:oJie :rneprim I< . rrepexo.ivrLWi1 Bo BTop11qnue ,T -Me3oHu. IIccJie,n:onamrn noro no-

rrpoca ,n:Jin B3am,ro,n:el1cTn11n, BH3Bammx 4acT11umm iocMu4ecrwro 1!3y1rnmm c JierK11u11 SI.n;paim n odJiac-

TH :rneprnn E ~ roIO :m, rrorm31,rnaeT, 4TO 3Ha4e1me I< panno rrpmrepHo JO% [ I] • ~pe.11cTan:.. 

JIJ'leTC/I IIOJie3HWJ C,l\eJJaTI, ouem,-:y BeJJU4l11!!:l: f<. B ycJJOBl1J1X, rwr,1;a T0 11!10 l13BeCTHbl :rnepruSI- U npn-

po,n:a nepBU4HLlX IJaCTIH{ • 

Il nacTom:ien padoTe orrpe.11eJJnJiac1, cpe,llHSin :rnepr1rn 
-o 
/I -ue30HOB, B03lll!Kllll1X B pe3yJJl>TaTe 

B3arn.rn.11ei1cTBUSI rrpoToHon c :meprnen .....,9 E:m c n,n:pai.in cpoTo:n1yJ11,c1m. 

n 3l!YJil>Cltol!IIOli CTOilKe' COCTaBJJeHHOtl ll3 CJioen 3MY Jll>CHll HHIN>H THII "P" T.OJll:tUirnn 450 r 
odJiy4emron rrpoTouai.m Ha nnyTpe1rneu ny1me cnHxpocpa30Tpo11a Odr,e.111memroro 11ncrl!TyTa SI.n:epm.1x 

HCCJi<ll(OBa!U!tl IlpOBO.].\.UJIC/I aHaJIII3 3JlCKTp011!!0-II03l-1TpOH!IblX nap, BU3BaHHL!X (--1rnaHTa!H! 1 B03Hl-1I,-

rnm.m OT pacrra.11a rr 0 -Me30l!OB. Tiaphl HaXO)tl-1Jll!Cl> nyTe!.I npocJiel!CMBamm OT)\eJI!>l!hlX peJISITJ!llllC.::c;rnx 

CJJe.n;oB I Bbtdpammx B IIOJIOC~ 1 neprreH.)\HKY JISipHon HarrpanJieHMIO IIY4Ka Ha paCCTO/II!l!lf JO lm OT Kpa.n 

n ,< n f Io< ,/l ::, JOO cTomrn. htul!paJII!Cl> cJie,n:u, 11ue1m:iue ITJJOCK.n · yroJI c HanpanJieHHeM rryqrra r ~ 

.n .JJ;Jll-1H! npoeK~HH B o.n;Hoti TIJiaCTHHlrn . e_ °Q I600 f' . CJie.n:u, y.n:onJ1eTBOpsrn111ue yKa3aJIHW.I 

YCJIOBl11IM, npo.n;omcaJIUCl> Ha3a,n. .n;o T04Kl1 reHepauirn rrapbl, 3DC3)\U HJII! BhlXO,l(a H3 .CTOTIKH. IIo.n:odl!L!li. 

TIOliCK db!JI npe.n:JJOlltel! l{imr_ou [2] • ]!JI/I rteJieft HaCTOJ11lletf padOTL! OH y,n;odeH TeH, 1<!0 l!CI\JIDliaeT 

no3MO;xHocTI, .n;11cKpmrnnarim1 nap no :rnepr11m.1. 

J(JISI onpe,,eJiemm cpe.n:nen 3nepr1m '( - KBanTon, no3mmmux 1rn11ocpe.n;cTBe1mo OT pacna.l.(a 

fi" -J.!e30l!OB HeOdXO)(HMO UCKJIIJlilfTl> <pOH TOp!.!03!ILIX ( -KBD.IITOB. C ::lTOi1 IteJI!>IO npOBO.].\l1JlC/I !IpOC

UOTp or,pecTHOCTl! TO!irrn renepauirn Kax.n;on rtapbI .l.(JJSI 11axollt.11emm rrapaJJJieJil>Horo nape cJJe.na :)JleKT

poua. !Iaphl, lll,!elOlltl!e TaKlle CJIC)(hl, Clil!TaJll'IC!, BTOpl'lliHLIJ.111 ll OTdpaCbIBaJll'ICl>. nx 4l!CJIO COCTaBJIJ'leT 

~ IO%, liTO corJiacyeTC/I C o:m.n;aemrn B Hall!l!X ycJIODl!/IX lillCJIOJ.! BTOpl11iHl1X rtap, oueneIIIlbl:.!. 110 Kac:.. 

Ka,l.(HOll Teopn11 r3J • !Cpoi.ie Toro, ouemrnaJIC/I cpOH ( -I,Bal!TOB, rra.n:aIO!:ll'IX Ha CTOTIKY 1!3lJHe, !WIO-

putl oKa3aJicSI necyrriecTnemnrn. liircJio rran.n;emmx ·nap, rrocne l'ICKJIIO!iemm BTOpH!iHhlX, OKa3aJ1oc1, pan

HW.! 93. l!l!CJIO peJI/ITl!Bl'ICTCI-CI'IX CJie.n;on, rrpHBe,l.(ml!X IC .3Be3.n;al! paBIIO II6. 

B odo11x CJiylia/IX dhlJIU IIOCTpOe!IbI pacrrpe.n;eJiemrn yrJIOB BbIJieTa ITO OTIIOll!eHl!IO K rrepBI-14HOMY 

rryliKY, rrp11ne.n;enH11e 1m p11c .I. TaM xe rrpune.n;euo yrJionoe pacrrpe.n;eJien11e cJie.n:on peJISITHBl'ICTCKUX 

liacTHit n 3ne3.n;ax, rrai1,1temmx rrp11 rrpocJie:r.mnaHHl'l n.n:oJI!> ·cJie.n;on rrepBl11illhIX 11p0Tonon. Bee Tp!! 

pacrrpe.n;eJieHHSI conna,1ta10T B rtpe.l.(eJiax onmdoK. TaK KaK B o dJ1acT11 Hsy-qaeMbIX :rneprnn yr J1on11e pacrrpe-

.n:eJ1e1111SI l{ - KBaHTOB U //
0
-l!e30l!OB 1Ipm.1epJIO COBIIa)taIOT X) 1 TO MOll!:l!O .C 1tl!TaTI,,. 4TO yrJIOBLl0 

pacrrpe.n;eJ1eH11n nellTµJ.Jil>IIUX l1 3apmJteHHLIX IT -Me30HOB dJil-13Kl1 .n:pyr K .n;pyry • 

OiteHKa oTHomeHHSI R =- f'lq• , rrpHBe.n;eHHaSI c ylieTou reoueTp11lleCKl'IX ycJionun u neponT-n.s 
HOCTl'l KOIIBepcMI-1 ~ - KBaHTOB .n:aeT BeJil!lil!IIY /{ ,__ o, 5. TO!,tHOe orrpe.n:eJieHne /{. MOliteT dbITl> 

x) !Ipone.n:emme ouenKH rro.l.(TBepllt,naioT no rrpe,1t110J1oxen11e .C1.1. TaKxe [ 2] • 
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C)(eJiaHo npH cyqecTBBliHO Oonr,mon CTaTHCTHKe. 

l,mr 3BB3A natl,JJ;emrnx nyreu rrpo.n:onxemrn nroputruux pensrnrnucrcrrnx cne.n:on 011pe.neneu11 311atie-

mrn n; 11 NJ.. , ota3aB□necn paBHhll.r11 Lf,3 ;t. 0,2 H 7,8 .±:. 0,7 coornercrnemw. IIp11 ,JJ;aHHon 

c11cro1re noucrm cne.11yer o,rn,n;an uerwroporo ynenwremrn h' 
J no cpaBHeHHIO C neJIUtIUHOVi -n.1 . 

COOTBOTCTB,YI:it{ell 3Be3.11m.r, Ha!i,JJ;e1rnm.1 11pl1 rrpo.n:O_JllieHHH !IO cne.ny nepnl1trllblX rrpoTO!IOB, a mrnmIO: -· - ,-.,.. I n ,-!::!_ n~ = .s -t- -n.s 

n1e ':D - .nncnepcmr pacnpe,n:enemrn 3BB3.I( no n.s • CornacHo ( 1
] hJ = 3,2I;t.O,I, 

'"2) = 3,64 ;t. O,I5, trro npirno.ll;IIT r: :iaatreH1110 ~ = Lf, 3. Xopornee cor nacne c uac5JIIO.I(ae1.10i1 nenwm

cnu,JJ;ere nr,crnyer oo OTCYTCTBHl! )(lICKpmnmar.um rrpn OTOOpe peJISITHBl!CTCKl!X CJIO)(OB. 110n n' . ..s 

Oueima cpe.I(Hel1 3Heprm1 't - 1rna11ron £ ~ 1.ioiieT ourr, c.n:en~ no pac11pe.I(eJieH1110 yrJion 

pa3Jl0Ta W Me:::.n;y KOUl10HeHTaw1 rrap11, TaK KaK E ~ ::. ~ ( ~) , l3b!tIHCJIOHHe IW::lql(l)l1UHBHTa ¥!.. 

11pon3.no.n:1rnocr, c llcrronr,3onamie1.1 reoporutrecKoro pacnpe.n:eneHl!.fl yrnon pa3Jiera npn )(aHHoi1 :meprm1 

( - ,rnanra. ~ 5] • YtII1Th!Banac1, TaK;te neponTHOCT& pacrrpe,n:e nomrn :me pruu 1.re::c.11y ::ineKTpouo1.1 

n no311rpo1101.: [ 6 ] • tJ11cne1rnoe 3HatreHne rw3rfxpm1nenra c)e panuo 4,15, ecm1 w nupai:ro.ercsr 6 
pa,11nauax, a :meprn.fl-B M:rn. 

JI3ueperme npocrpaucrneHnHx yrnon w JJIR y3KlfX nap oKa3aJioc1, B Ham11x ycnonimx 11par,

Tl!lrec1rn IIBB03MOl:tllh!M,_ TIO::lTOMY npoBO)ll!J111C,I, H3Uepemrn 11JIOCirnX yr![OB pa3JieTa no ue'l'O.JIY, npO)IJIO

~teliHO!.!Y n [ 7] , 1103nonmou1euy yueH&lllHTI> nn11srnMe 1,moro1tpan10ro paccemnrn. Ournorm B onpe.11ene

Hn11 yrna pa3nera OT.I(enr,Hol! napu, BKJIIOtraronan om!fc5Ky .M3-3a 1.moroKparaoro paccenH11.fl II omnc5Ky 

naOJIIO)laTeJI.fl' COCTaBJI.fleT 25%. Pacrrpe)\eJie!me TTJIOCKl1X yr JIOB pa3JIOTa, 11p1me,J\OHHOe Ha p11c .2' 

arrnp_orrnmmpoBaJIOCI, Jll1l!OtlHOH KOU0l1Hannetl )(BYX pacrrpe)(OJIO!ll!H raycca. 3areu OCYJ:lOCTB:iIRJICSI 

nepexo;( or· noro pacrrpe,n:enemrn K pactrpe)(eneH11ro rrpocrpa;rcTBemmx yrnon c.u u BhltrllCJIRJiacb 

ne,nu.trima {t;;). ~ OKa3aBlllaRcn pannott I02 ;t. rox). TaKin11 oopa301.1 cpe.11aee 3HatreH11e :rneprmr 

¥ - Knaaron Et = 420 ;t. IOO Mnn. Tip,rno.1111uaR Oll!H6Ka BI,Juo1mer B cec5R om11orty n31.iepenun, 

l!eTOtll!OCTb B 011p0}\BJIBI!Hlt K03qJ<fll1nUeHTa ~ , HOTOtriIOCTb aTTI1pOKCl1l!aI~irn l1 CTaTHCTlitIOCI,yJO Ollll10I<Y - -
B 011pe.11enemrn { i:;) 

)!AA nepexo.11a K 
_p ~. 

cpe,n:Hetl 3HO prn11 ff
0 

-M030l!a . £.tro , HB00X0.1(11MO oneHHT~ OTIIOlliOIUie 

.,. : -=- , r.110 
E.>-

£ 't :-- cpe)(HSIR GIie prun '/ -KBal!TOB; JIOTR!!{UX B paccuarp11naeMUii TOJICC!IUH 

yron. Ben11trnna / .n:ononr,uo cnaoo 3aBHCl1T or BH)(a GHeprer11trecKoro cneKrpa /, -U030HOB • 

Bepx1rnn rrpe,n:en ~ rrpn pa3yi.mux npe.I(nonoxemrnx o crreKrpe paneH I, 8. Cne.11onarenr,uo nepx1rntt 

npe)(en cpe,7\Hell GHepr1rn li
0 

-Me3ciHoB, nerm11nx n paccuarp1rnae1.wu renecnoM yrne, panen 

750 + ISO 1'13B, 
' -

r, :to 
Cpe.l\H.fln GHe prim, rre pe.11anaeuasr , -Me30Hai.1 n O.I(HO:M pacmerrne1rnu 

E,r = (n.s -· c()• ~ Et;o 
2 

x )' TipUBO)(l1TC.ff cTaTHCTHtieCKa.fl Ollll10Ka, 
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r,ne °' - cpe,nHee 1!11CJIO Ob!CTpb!X npOTOHOB' KOTOpoe np1m1rnaJIOCb paBIIbll.! 0' 5. ITo,ncTaBJIRR 

cooTneTcTny101nee 31m1.1e11He n.s H npe,nnoJiaraR, l!TO cpe,n;HRR 3HeprHR r, -Me3oIIoB He 3anucnT 

OT yrJia mrneTa, MOl!tHO no11y1.111Tb nepxmtll npe,n;eJI aemr•nrnu £,; , paB!lbill 3,0;t.0, 7. 

. JioJiee TOl!!IaR OI{eHKa e II = 2' 5 .t. 0' 6 MOl:teT OUTb c,neJia11a B npe,nnoJIOlWHUl1 !IOCTOJIIICTBa 

nonepe1.1uoro UMTIYJibca BTop111.1m1x 1.1acTrr1l) (c111.11anp. ( 8] ). Tar, 1m1, ipaKrrr1.1ecK11 BeJirrqvma P.t. 
uecrWJibKO pacTeT- c ynem11.1e11ne1.1 yrJia nuJieTa, TO npnne,JI:emmR neJirrtrnua ,naer mrnmmo rpa.11m1y 

cpe,n11en 3Hepruu, YHOCHMOR Ii" -Me30HaJ,!11 • 

TaKHM o6pa30M ,noJisr 311eprm1, yuocmwn ,, -Me30HaJ.m np11 D3amrn,nel1cTBI1RX npoTOI!OB C 3Hep-

ruell ~ 9 E3D· c sr,11pa1,m qio±o:myJibcn11 3UKJIIOl!e1-ra B npe,JI;eJiax OT 0,33,t.0,08 .no 0,27,t.0,07. 

ABTOpb! n1:1pal'CaIOT OJiaro,napuocTb M.TT.Ji:am,llliy 3a 06cy~,ne1me pe3yJibTaTon n B.'1.Cor.ouaxmwii 

npnmrnamuen y1.1acr11e B npoc;,mTpe. 
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PHC. I. 

Pacnpe,IteJieHHe yrJIOB BHJieTa 3JieKTpOHHO-Il03HTPOHHhIX nap 
/crrnomHaSI JIHHUSI/, 6hICTphIX sapsi:m:emmx tiaCTHH H3 3Be3,1{, 
Hatt.i:teirnux npir npo.n_on:m:emm cne.i:toB nepBMt1m:1x npoTotoB H 
/nyHKTHpHaSI JIHHHSI/ M H3 3Be3.It, Ha~,IteHHhIX IlpH npocJie~H
Bamnir BTOpMtIHhIX 6HcTpbIX ttaCTMI~ /mTpHX-I1YHKTHpHaSI JUHIHSI/. 
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PHc. 2 

Pacnpe~eneHHe TIROCKHX yrnoB pasneTa KOMITOHeHT rraphl. 


