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IO~B.Taprur 
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061llM xapaKT8pHCTl1Ka pa6oTll , 

Agzya_JII,HOQTe, Ba.lmettmett BeJill'!l1Hofi, xapaitTepl13YJllleil B3al1Mo.n;e:iicT

Blle HeftTpoHOB C"BemecTBOM (oco6eHHo npn nx 3Heprnn B H8CKOJI:E,KO .n;e

CRTKOB KsB n Hl1llte), SIBJISieTca ce11eHI1e saXBaTa . 6'0 • Olio npono~oHaJII,

HO OTHOmeHHIO cpe,n;Hero 3Ha'I8HllR IlOJIHOfi pa.n;llaD;ilOHHOH runpnHH fr pe30-

HaHCOB K paCCTORHllIO :l) · •·. MexrJI.Y HHMH;. B npaKTll'IOCKllX sa.n;a11ax peaKTO

pocTpoeHllR ll acTpog)ll3llKll Tpe6yeTCR 3HaHI18 3H8.1I8HI1H 6, B· umpoxott OdJiaCTI1 

3Heprntt HefiTpOHOB WI!i COT8H H30TOIIOB, BitJil(lqM KOp0TKOl!UtByI!ll18 a.n;pa

-Mlfill8Hll. Ilo.n;o6I!Wi o6~eM 3KCil8PllM8HTaJll,HllX .n;ammx B o6o3pl1MOM 6Y)O'llleM 

IlOJIY'l8H He 6y,n;eT. IloeTOMy cymeCTBY8T HaCTORT8JII,HaJI Heo6XO,n;I1MOCT:E, 

pa8Bl1TM T80p8Tl11I8CKllX MO,n;eJieii, npe.l(CKa3HBal(Jil}lX 3Ha1!8HllR rr H J} 

WI!i npol13BOJ!l,HOro R.n;pa C rapaHTllp0B8.HHOfi Ha,ll;8lltHOCTl,IO H TO'IHOCTl,IO, 

npeBWllallJlleii ,n;OCTllrJIYTY1!) K.HaCTOJllll8My BpeMeHll. 

lisBeCTHO, 'ITO wm.n;ocTaTO'IHO.CJIOlltHHX .smep (HanpllMep, wm .smep 

0 fl)~ I miB) B8JII11IllHa : r; · B nepByIO 011epe,JU, onpe.n;eJilieTCR CyMMOii 

na~aJII,HllX llmpHH Mlll'KllX nepBH'IHllX o-nepOXO,ll;OB 113 KOMIIaYH,ll;-COCTORHH.fI 

Ha npe,IUtoMIIayiwrue ypoBHll. 3HeprH.fI nocJie,n;imx JI8l!UtT B l1HTepBaJie Hec

KOJI:E,KllX MaB IDVJte :meprnn CB/!811 HeiiTpoHa. ]!;IR. O.n;HOSHa'IHOCTH pac'leTa 

I} · Heo6xo,n;nMo n .n;ocTaTO'IHO, .1IT06ll 11cnOJI:E,syewe MO.n;eJill npaBl1JII,HO 

nepe.n;aBaJill 61l 8H81I8HI1R o6mero ''ll1CJia 'Il8pBl11IHWC · (-nepexo,n;OB pa8HllX 

BHepr11fi l'l TO'IHO onpe.n;8JIJJ.Jll1 6ll nx pa,ItHaD;i!OHHlle CW!OBlle if?ylua.tnn. 

OcHOBOii MO,ll;8JII,HOI'O onncaHH.fI 3Ha"IBHI1il Ilapnl!a.1I1,HllX (-mHPllH H13JI.fI-

8TC.fI 3KCTpan~.8aKOHOMepHOCTeii, ll8B8CTHllX WI.fl X8CTKllX Il8PBH11HIJX 

5-nepexo.n;oB Ha 6ase HeKOTOp!lX TeOp8Tl1'18CKllX npe.n;nOJioxeHI1il. 0,D;HaKO 

p.!J,It qiaKTOB, ycTaHOBJI8HHllX K HaCTO.flm8My BpeMeHll, yR88llBa8T Ha TO, 1ITO 

TaKa.fI 3KCTpail~.fI.RBJ!JI8TC.fI He.n;ocTaTO"IHO-iKOpp8KTHOii. Hanpll.Mep, 8Ha

"18HI1.fI pa.n;naD;i!OHHllX CllJIOBllX ~ti M.flrKllX nepBll"IHWC { -nepexo.n;oB, 

Bll'lllCJI8HHHe IlO pasHHM MO,ll;eJI.fIM, IJ88KO pa8JII1"18IOTCR M8lK,lly C06oii; 

H6H8B8CTHa J)OJI:E, ,npOM9lKYT01IHllX CTpJRTYP IIpl1 qx)pMll.p0BaHll.l1 nap-, 

n:eam,HHX •X-ml1Pl1H MRrKll.X nepexo.n;oB n TaK .n;aJiee. 3TH sa&mJ1Iemm 

CJie.n;ym, B 'l8CTHOCTH, ll.8 aim.JIHSa 3KCil8pHM8HTQJil',HHX .SHa"leHllti r"( . · 
B ~ :mepr11.a B086YJK,I(8Hll.fI n aTOMHOl'O Beoa a.n;pa, ll.9 H8COOTBeTCTBl1.fI 

paC"l8THllX l1 3KCil8pl1M8HTaJil,HllX 8Ha1IeHI1tt.pa.n;nan,10HH1lX lllllpni!, onpe.n;eJieH.,. 

HUlt WI.fl I44Nd B pe~ I43Nd<n,aJ,)I40Ce l1 ~ ,IU>yl'l1X 

pesyJII,TaTOB. . 

Ilm pa6oTH. UeJW:) .n;rumoii pa6oTll .fIBJilieTCR: 

I. Hsy'!eHlle cpe.n;mrx xapaKT8pl1CTllK KaCKa,ll;OB, CB.fISilB/UllP'f:X: MeJJt.n;y 

co6ott KOMIIa.YH,ll;-COCTORHHe. l1 HI18KO~Mtallll1tt yp0B8Hl, npooTott CTPYR'cyl)H 

CJIOl!UIOro .fI.n;pa B nmpoKOM .n;nanasoHe l18M8H8HllR 3H81)I'Hll. ll.X npoMezyTO"IHOI'O 

ypomur. 
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Pa6oTa BillIOJIH8Ha B Jia6opaTOpnH He:iiTpoHHo:ii ~ll3HKH 06~e.rtnHeH
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.U 047.0I.05 II1)l1 Jia6opaTopu H8:iiTpoHHofl @13HKH l1 Jia6opaTopu 

.ff,Il;epmrx: pearon1tt 06~e.rtnHeHHoro llHCTllTYTa .ff,Il;epmn: llCCJI8.IJ;OBamrtt , 

.Iry6m1 MoCXOBCKOi o6JI. 
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ClI8IJ;l'la.Jm3Ilp0BaHHOro COBeTa 

" ---------:---I98 r. 
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06Jll8JI xapaKTepncTHKa pa6oru , 

A.ItzyaJII,HOcTe, BalmeilJl!ett BeJm~Hott, xapaKTepH3Yllll.e:ii B3allMO.IJ:e:iicT
BHe H8:iiTpoHOB C B9~8CTBOM (oco6eHHO npn nx 9Heprnn B H8CKOJII,KO .IJ:8-
cstTXOB K9B 11 HID!t8}, .llllJilI8TCJI C8'18Hl18 3aXBaTa 6'0 • Olio IIl)OJIOJ)IJ;l'IOHaJII,
HO OTHOmeHnIO cpe.IJ;Hero 3Ha'l8Hll.!I lIOJIHO:ii pa,n;HaIJ;l'IOHHOfl runpmru f} p030-
HSHCOB K pacCTOJIHllIO :JJ. M8J!t.IJ:Y Hl1Mlt~ B IlpaKTH'l9CKHX 3a,IJ;a11ax peaKTO
pocTpoeHn.a: 11 acTpo@lsmm Tpe6yeTc.a: 3HaHl1e sHa11eHI1:ii 6, B· nmpoxott odJracTH 
9Heprntt H8:iiTpoHOB ;rr;,IH. OOT8H l130TOlIOB, ~a.a: KOpoTKOlltHB~e .ff,IJ;pa

-M:1ImeHI1. Ilo.IJ;oc!Imtt o6~eM 9KClI8pHM8HTaJIJ,HllX .IJ;ammx B o6o3pl1MOM 6y,Izylll8M 
rr~eH He c!y;n;eT. Il09TOMy Cytll8CTBY8T HaCTOJIT8JII,HaJI H806XO.IJ:l1MOCTI, 
pa3Bl1Tl!IJI T80p8Tl1'18CKl1X MO.IJ:9JI8ii, IIp0.IJ;CKa3HBalCIIlllX 3H8118HM r0 Il !l) 
;rr;,IH. IIl)Ol13BOJII,HOro .ff,IJ;pa C rapaHTl1p0BaHHOii Ha.IJ;8l!tHOCTLIO Il TO'lHOCTI,IO, 
II1)8BlllllaJ!lll8H .IJ:OCTl1rHYTYIO·K HaCT0~8My Bp9M9Hll. 

M3B8CTHO, 'lTO ;rr;,JH..IJ:OCTaTO'lHO.CJIOl!tHillC .ff,Il;ep (HanpnMep, ;rr;,IH. .ff.Il:8P 
C 5J ~ I K9B) B8Jnl'lllHa : r; · B rrepByro 011epe.IJ:I,. OIIp8.IJ;8JI/I8TCJI CYMMOii 
ITaJ)IJ;l'laJII,HHX IIIHPl1H MHI'Kl1X nepBil'lHl:lX ir-nepeXO.IJ:OB 113 KOM!IayH.IJ:-COCTOmru.a: 
Ha II1)8.IJ;KOMII8.yH.IJ:Hll8 ypoBHH. 8Heprn.a: lIO~JI8.IJ;Hl1X JI8lltHT B IlHT8pBaJI8 H8C
KOJII,Kl1X MaB HnlK8 8Hepr1111 CBJI3Il H9iiTpoHa. ~ O.IJ;H03Ha'lHOCTl1 pac11eTa 

rK , H806XO.IJ:11MO 11 .IJ:OCTaTO'lHO, 'lT06H l!CilOJII,3y8Mll8 MO,It8.7Il1 IIpaBHJII,HO 
nepe.IJ:aBa.im 6u 3Ha'leHH.a: 06~ero'~CJia·nepB1111mrx:· 1-nepexo.IJ;oB pa3HHX 
8Hepr11ii 11 TO'lHO OII1)8,It8JISJ.11l1 6u l1X pa.rtnaIJ;l'IOHH!Ie CMOBH8.~YHKIJ;l'll1. 

OCHOBOH MO.IJ:8JII,HOro OIIl'!CaHHJI 3Ha'l8Hllfl rraJ)IJ;l'laJII,HHX (-mnpl1H .llllJilI-
8TCJI 9KCTpaIIOJIIIIJ;!'IJI,3aKOHOMepHOCTefl, Il3B8CTHHX ;rr;,IH. lK9CTKHX nepBlAHIDC 
t-nepeXO.IJ:OB Ha 6ase H8KOTOpHX T90p0Tl!'l8CKJIX II1)8,ItllOJIOlK8HllA. 0,ItHaKO 

JllI,It ~TOB, YCTaHOBJI8HHIIX K HaCT0~8MY BpeMeHH, yxa3HBa8T Ha·TO, 'lTO 
TaKa.a: 9KCTpalIOJIIIIJ;!'IJI .llllJilI8TCJI H8,ItOCTaTO'lHOiKOppeKTHOil. Hanp11Mep, 3Ha
'l8Hll.!I pa.IJ:l!aIJ;l'I OHHIIX Cl1JIOBHX ~yHKIJ;l'lfl MHI'KHX IIBPBH'lIIllX a -nepexo,ItOB, 
B~CJieHHHe IIO pa3HHM MO.IteJISIM, pe3KO pa3JIIl'laIOTCJI M8llt,Ily co6oit; 
H8R3B8CTHa pon::& ,IIpOMElJitYTO'lHl,[X CTPYKTYP II1)l1 qiop.mpoBaHHH nap-. 
n;Ji!SJII,HHX ,x--nmpl1H MHI'Kl'!X nepeXO.IJ:OB ll TaK ,ItaJI88 • 8Tll 38KJIJJII8Hl1.!I 
CJI8.IJ:Yl)T, B 'laCTHOCTl1, 113 8.H8.Jnl3a 9I(ClI8pnM8HTaJII,HHX .3Ha'leHl1ff r"l{. 
B <I/YHI(IJ;al1 8Hepr1111 B036y,I(,1(8Hll.!I l1 aTOMHoro Beca .ff.Il:P8, HS H8COOTBeTCTBHJI 
pac'leTIWX 11 9KClI8pHM8HTaJII,HHX 3Ha11eHI1fl pa,n;HaIJ;l'IOHHHX umpnH, OIIpe,IteJie~~ 
HHX ;rr;,m I44Nd B pearon111 I43Nd<n,[J,)I40Ce 11 psma ,i:tpyr11x ·. 

pe3y~TaTOB. . 
Um pa6oTH. ueJII,IO ,ItaHHOH pa60TH JIBJIJI8TCJI: 

I. M3y'i8Hl18 cpe.IJ;Hll:X xapaKTepl!CTl1K KaCKa.IJ;OB, CBJI3HBaDIU1X MeJlr,lij'" 
co6ott KOMIIayH.IJ:-COCTOJIHlle H Hll3KOi8JltalllHtt yp0B8HI, IIl)OCTOH CTpYl(TyI)H 
CJIOl!tHOro .ff,Il;pa B D!Hp0KOM .IJ:llaITa30H8 l13M8H9HHJ! 9Bepru lIX IIl)OMelltYTO'lHOro 
ypoBWI. 
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2. IlpoBepita cTeneHII cooTBeTcTBHJI Mo.n;emHoro onncaHIIJI Ka9Ra.n;Horo 

0 -pacna.zta c Bos6yJK,IJ;emteM npe.ItROMnayH,ttHUX ypoBHe:fi pea.n:r,HoMy .npoo;eccy 
lH'.lnpe.n;eJieHile T8X <pa.RTOpOB, KOTOpll:e .ItOJOOm 011:T!, Y1IT8Hll: IIplt .II;aJII,He:fi
meM pa9Bl1Tlut MO.It8JII,HOro OilllCaIDIJl pa.ztlla~omrux Cl!JIOBWC ipymtrmit 11 . 
lpymtrmtt llJIOTHOCTll ypoBHett Hllilt8 SHeprn11 CBJ19ll HYKJIOHa. 

. 3. Onpe.n;eJieHile o6JiacTll JI.n;ep, B KOTOpo:fi Hac!Jm.tiaeTCJl MaKCHMaJII,H08 
necooTBeTCTBHe Mo.n;eJII,Horo onncaHl!JI J-pacna.n;a Ha 6ase c-raTllCTll11ec&oit 
T80pllll SKCnepl!M8HTy •· 

Ilpe.n;CTaBJIJl8TC:fI. 01!8Bll.ItH!:™,, 1ITO. YJ!Y'Ifil8IDl8 Ka1!8CTBa MO.It8JII,HOro 
OIIl!cam!Jl '{ -pa6na.zta KOMIIaYH,I(-COCTOJlHllil CJIO.lltHllX .. JI.n;ep 6y,n;eT. ,I:tOCTllrey'l'O 
TOJ!I,KO Ha OCHOB8 3KCll8PllM9HTaJII,HHX pesyJII,TaTOB HOBWC MOTO,ltOB 
llCCJI8.D;OBaHll!I. HOByIO llHq>O,PMrumlO. 0 D -pacna.zte .. CJIOJ!tHll:X. JI.n;ep. y,D;aJIOC!, 
nOJJ:y1IllT1, Ilpll IlpllM8H8IDlll: 

a) M8TO.D;a CyMMnpOBalillJl aMIIJillTy,D; COBna.ztaKl!lllX llMnyJII,COB / CACYJ. / 
C Ef e (L l )-.n;eTeKTOpoB K ll3Y1!8HI1IO CIJEl.D;Hl!X xapaKT8PllCTHK RaCKa.n;Horo .'.. '-
0 -pacna.zta KOMilaYH,I(..;cocToJlHiltt CJIOJ!tHWC H,ll'ep .(06osHa1IaeMOro Hl!llte .. 

TaK llt8 T8pMllHOM "pea~ en ,Zg')"); . 
6) .-aHaJIHSa ql7lyKTyanllii OTHOmeH11i1 llHT9HCllBHOOTei1 BTOPll'IIHWC 

a--nepexo.n;oB pa.ztllaD;llOHHOro SaxBa'l'a pesOHaHCIDlX H_ei1TpoHOB • 
HayqHaJI HOBl'l3Ha It npa!tTil'!J8CKaJJ:· IIeHHOCTl, pa60T1l. MeTO.It CACM C 

(j e ( l i )-.n;eTeKTopoB, llCIIOJII,30BalllllllilCJI B ocHOBHOM B JI.n;epHoi1 cneKTpo-
CKOIIllll, BnepBll:e llCllOJJl,30BaJI KaK·cnoco6 CllCT8MaTll1!8CKOro ll3Y1!8Hl!J! 
cpe.ItHilX xapaKT8PllCTllK npe,ItROMilaYH,ItHHX COCTOJ!Hlli1 .mo6:wc CJIOlKHll:X'CTa-
611JII,HHX JI.n;ep. MeTO.It !109:BOJillJI BH.n;eJil!Tl, 11 IlpOaHaJill9llpo~T1, OT i .n;o ¾ . 
o6~ett HHT8HCHBHOCTH KaCKa,D;OB~ nocpe.n;CTBOM KOTOpWC pacn:a.n;aeTCJ!·HeitTpOH-
Hll:li p890HSHC. . ' 

liatt,IteHll: 9Ha1JllT8JI!,lill:8 paCXOlr,I1;8IDlJl npe.n;cKaaaHllit CTaTllCTll1!8CROI 
T80Pllll O -pacn:a.n;a 11 SKCil8PllM8HTaJI1,Hq l!3MepgeMIDC B8Jilll!llH ,tµIJl .Iteq>OpMll
poBaHllllX JI.n;ep 45 -MaltCl1MYJ,!a Hei1TpoHHoi1 Cl!JIOBOi1 ~- liHTepnpeTa
tmJI llOJiy'leHHWC pesyJII,TaTOB yRa9ll:Ba8T Ha HaCTOJITeJII,HyD Heo6.xo.ItHMOCTl, 
.D;aJI1,Hel!mero (11 nepB001Iepe.n;Horo)·yJ!Y1ImeHM Mo.n;eJI1,Horo OIIllCaHl!HPa.ItHa::
i:mommx cl!JIOBJDC ~ yRa3aHHWCJI.n;ep. 

Ilpm.!ll:M CJie.n;cTBHer.r TaKoro pa3BHTl!J! TMPllH .ItOJDmO 6HT1, YJ!Y'Ifil8Hlte 
T01IHOCTl! npe.n;OKasaHl!J! ce11emtii SaXBaTa H8ilTpoHOB Ha,H8CTa6llJII,HHX 
JI.n;paX, Heo6xo.It11MWC B nepByri 01Iepe.n;:r, npn KOHCTPYl!l)OBaHllll 611:cTp:wc 
peaKTOpoB. 

Ha sanmzy Blffl9QIII9.IJ CJielMIIll!e · ocHoBHHe. pesym.TaTH. · 
llOJiyqemme p .1IECC8J)T8IllU!! . 

.1.· MeTo.n; cJMP,mpoBaimJ1:8MllJillTY.lt ·co~mtHX l!MIJyJII,coB. ~·Ge (Li)
.n;eTeKTopoB BIIepBUe IlpllMeHeH ,tµm II0.JIJ"i8HllJ! cpe.n;HllX xapaKTe,PllCTllR npo
o;ecca KaCRa.n;HOrO {-paCIIa.D;a ROwrayH,It-COCTOJ!Hll:fi CJIOlltHl:JX H;Ztep. 

2 

i 

McCJie.n;6BaHHJI, Bll:IlOJIHeHHll:e ,tµm 1!8TllpeX ll30TOilOB n.s o6JiaCTl1 4S -MaKCll
MyMa : Hei1Tpofi.HOi1 Cl1JIOBOfi ~H. nORa3a.7Ill 6om,mym ero l!Hq>OprlraTllB
HOCTD l1 nep~Il8KTl1BHOCT1, IIplt l1CCJI8.ItOBaHllll npe.n;KOMna~ ypoBHeil B 
.Itllanaso~e SHeprl!fi B036YJK,I!;~Hl!Jl Jl,IU)a, K HaCTOJllll8My BpeM8Iil;l Kpattlie 
CJia60 l19Y1!8HHOM. . . . . , _ 

2. OdHapy;iteHo, 1ITO ,tµm .n;eqx>IWtpoBaHHll:X JI.n;ep 165 i)y , 168 E z : 
l! l?5 !J 8 , na~a~e mll,PllHll: cf -nepeXO.D;OB 3aBHCJlT OT CTpyRTypll: 
COCTOJlHilii, CBJl3ll:Ba8Mll:X l!rv!ll, npll 3Heprllll B096yJK,IJ;8HllJl .f!.Itpa [f:$ 2-3 MaB. 

3. Ilp:a pacna.zte cocTOJlHilii 175y fl c sHeprneii B036y,Ii.IteHl!JI E f , 

, .::: 3 MaB . Bll:JlBJIOHO YB8.1Ill1Ieime pa.ztn~OHHoil Cl!JIOBO:fi cpyHIW.lll1 E 2,-nepe
xo.n;oB no ItpafiHeii Mepe Ha llOl)JI.ll:OK OTHOCl1T8Jil,HO COOTBOTCTByKmero 3Ha~; 
1IeH11Jl ,tµm KOMnaYH,I(-COCTOJlHilJ!. 

4. MccJie.n;oBaHa a.n;eKBaTHOCTD onncaHl!JI Kacmwroro 1-pacna;i;a 
Illllp0KO pacnpoCTpaH8H!WMi{ JI.n;epiruMn MO.D;eJIJlMH, 0611:1IHO 11cnOJII,3yeMI,JMB Kalt 
,lJ,7.!Jl"aHaJillsa aKcnepnMeHTa, TaK·n ,tµm npe.n;cKa3aHIIJI xapaKTep11cT11K eme 
HO HCCJI8.D;OBaHHll:X Im8p. 

IlORa3aHo, 1ITO ,lJ,7.!Jl 1!8Tll:p8X llCCJI8.ItOMHHI1X K HaCTOJllll8My BpeM8Hll 
JI.n;ep Hal!JIY'IIIl!IB corJiacne aKcnep11MeHTa ~ pac~eTa .n;ocTnraeTcH np11_0.n;HoM 
l! TOM llt8 Ha6ope MO.D;eJieii. IlPll 8TOM Haii:.n;eHo, ~TO ncnoJI1,9yeM11:e MO.D;8.7Ill 
JlBHO H8.D;OCTaT01IHll: ,lJ,7.!Jl KOppeKTHOro OIIllCaHllJl {-pacrra;i;a .n;eqx>J)MllpoBaH
Hll:X JI.n;ep • 

Anpo6am1Jl pa6oTH. OCHOBHll:8 MaTepl!aJil:I .ItllCC8p'l'aD;llll .ItOKJia.n;ll:BaJillC!, 
Ha lY, Y n YI Bcecomsmnc KOHqiepeHtmJIX no HeiiTpoHHoil qinsnKe (KlleB, 
!977, 1980 n !983 r.r.), Ha MeJK,eyHapo.n;Hll:X cllMII03llyMaX no ll3Y1IeH11m 

o-JIY1Ieil pa.ztllaIJ;llOHHOro 3axBaTa HOiiTpoHOB (EpyRXeitBeH, 1978 H 
HoitcBHJIJI, 1984 r~r.) 11 Ha 29 CoBemaHllll no JI.n;8pHOi1 cneKTp0CKOIIllll ll 
Te(),Pllll SI,lij)a, Tora, !979 . r. ! 

• '< ' • ' 

Ily6JmRaimlt. D:o MaTepnaJiaM .ItllCCep'l'an;nn orry6Jil!KoBaHO II pa6oT. 

.. ' 06'I>eM n CTpyltTVpa .lmCCeDTBIIBB. ,llitccepTatmJI COC..;'OllT l!9 BBe.n;eHllJl. 
1Ienipex rJiaB ll saKJIBJl!eHltJI. B Heil co.n;ep!tllTCJl 159 CTpaHltD; Maml!HOIIllCHOro 
TeKCTa, B.KJIJ(JqaJI "r7 Ta6Jin~. 28 pllCYHROB 11 CIIllCOK .Jil!TepaTypH 113 . 
l22Hal'lMeHOBaHHil. 

Co.n;epitaIU!e p:160T11: 

Bo BB8.It8Hllll Cq>Op.tyJillpoBaHll: Bonpocu 06 aKTyaJII,HOCTl! npo6JieMll, 
HaY1IHOM H np:imJia.ItHOM ee 9Ha1IeHllll, OCHOBHll:X ~MJIX pa6ora, npnBe.n;eHll: 
pesyJI1,TaTll:, Bll:HOClU,nle Ha 3aml1Ty • 

B nepBOil rJiaBe paCCMOTpeHll: HeKOTOpll:e BOilpOCll, OTHO~eCJIIt 
npi1MeHeH1110 MeTo.n;a CACYJ. ,tµm noJ!Y1IeHllJI pacnpe.n;eJieHH:fi llHTeHcl1BHOcTe! 
,I03yxKBaHTOBJDC KaCKa,D;OB 9a,ItaHHO:fi CyMMapHOit 8Heprltll C MllHltMaJI!,HO B09-
MOOW:Oil CllCTeMaTU~eCKOil norpemHOCT1,10. 
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IIoita3aHO, 'llTO npaKT11'118Cia1 MOryT 6HTI, llOJiy'l!BmI Cll8ItTIJH, B · ItOTO

pm: ~ i1H,IJ;11mt,eyaJII,IlHtt KaCita,Jt nso6paJKaeTCSJ TOJII,KO napoil: Dl'!KOB, 

1Ill1P11Ha KOTOpHX COCTaB.imeT 3-5 KaB. !IJionia,m; CITJIOl!IHOro paciipe.n;eJieHllJI 

npn perncTpemH11 KacKa,tta npn aToM He npeBHlll8.eT HecKoJII,rutX ~ecJITUX 

~OJieii npon;eHTa llJIOill~ ,n13yx IIllKOB no.mroro norJIOill8Hl1JI, COOTB8TCTByD

IllJ1X KacrumHIN 't -nepexo.rtru.f~ eCJll!: o6ecne'tleHa ~ocTaTo'll!afI' B3anMHaH 

3KpaHllpoBKa Kal!Qtoro 113 ~8T8KTOPOB. OT O ..:,113.7Iy'l8Hl1JI",' pacceHHHoro 11Ml1. 

3Ta cix>I>Ma JI11Hll11 c'oxparui:eTcJI npn .mo6ott nJIOT!io'cn npoMexty,ro'l!HBi'y:poB

Heil: B MCCJI8)tY'8MHX H,JU>aX, o6ecne'l!l1BaH BOSMOJltHOCT~ npHMOro cpaBHBHllJI 

9KcnepllM8HTaJII,HHX Cil8KTp0B,CO CB0l)'l'KOtt oimcl1Bal!llll1X KaCKa,Il;HHH pac~ 

~an;HOHHHX CllJIOBHX <pyl!ItD;lltt n !pYHKD;l:lll llJIOTHOCTll B086y2K,IJ;emru:x: 

COCTOJIHllii. 

IIpoaHaJil1311poBaHo BJillJIHlle Ha pe3yJII,TaTH SRcnepnMeHTa CJie,Izyll]lll1X 

qiaKTCpoB - 11CTO'l!Hl1KOB Cl1CT0MaTl1'118CKl1X norpel!IHOCTell: 

a) perncTp~ TpeX ItaCKa,ttHHX KBaHTOB B IIllKax llOJIHoro norJIOill0-

HllJI ,nByxKBaHTOBHX KaCK~oB; 

6) KOH8'11HOrci J)a3pemamtero Bp9M8Hll'~8T8KTOpoB; 

B} BHYTP9HHeii KOHBepcnn o -J!Y'lett; 

r) WC yrJIOBHX KOppeJDin;Htt; 

~, CaMOilOrJIOJll8HHJI ll3J!Y'l8HllJI o6pasn;oM; 

e) norpel!IHocTett aKcneI»™eHTam.Horo onpe~eJieHllJI aHepreTn'llecKoii 

3aBl1CllMOCTll 3~KTllBHOCTll G'e <Li ).,.~eTBKTOpoB •. 

I!0.7Iy'l8Hl:1 B9pxH118 on;eHKl! norpel!IHOCTll, BHOCllMO:ii B pacnpe~eJieHlle 
llHT8HCllBHOCTett ,nByxKBaHTOBUXKaCKa~OB 3TllMl1 qiaKTO!)ro,!ll. B nepBHX llJITll 

CJiy'laJIX OHll He npeBllll!alOT I-5 % ,JµIfl Ital!Qtoro ns llCTO'l!HllKOB. Cl1CT8MaTl1.:. 

'110CK11X. norpel!IHOCTett; B nocJie~eM - 20% COOTB8.TCTB8HHO. 3Tll on;eHIW 

HaXOMTCJI B xopomeM corJiaCllll.c BHnOJIHBHHOH 3KCnepllM8HTaJII,HO llOJIHO

MaCmTa6HO:ii npOB8pKQH.M8TOMK11 BH,ll;0JI9HHJI ,nByxKBaHTOBHX Kac~OB. 

ConocTaBJieHll 8 rro.nyqemrnx C IIOMOilll,10 M8TO~ CACM . 9HatI8Hllii •. RlHT8HCllBHOC

T8H KaCita,JtOB 113 ,n13yx noCJie~OBaTBJII,HO llCllYillBHHHX f-riepexo~OB C CyM

MapHott 9Heprnett 8,58 MaB B 
36ce C paCC~llTaHHm.fil 11HT8HC11BHOCTmrit 

(RtCilOJI!,30BaH!l ony6Jil1KOBaHHll8 B JillTepaType ~a.HHlle O cxeMe Y.{lOBHeii 11 • 

llHTeHCllBHOCTJIX nepexo~oB) IlOKa3HBa8T, 'l!TO OHll npaKTH'll8C!tll C0Bll8,I(a]OT 

B npe~eJiax 3KCil8pitM8HTaJII,HHX norpemHOCTeii. 

Ollllcarui M8TOMKa llOJ!Y'l8HllJI pacnpe~eJieHllii llHT8HCllBHOCTel ,n13yx-• 

KBaHTOBHX KaC~OB 113 HaROllJI8HHOil IUl MarHHTHOI JIBHTe 11Hqx>ruan;llll 0 

0 - 0 COB~8HllJIX B YCJIOBllJIX HaJ!ll'lllJI qx)HOBHX co6HTllH ~ lfoKOMHB pac

npe~eJIBHllJI RlHTBHCllBHOCTel ,nByxRBaHTOBllX ItaCK~OB npn 9TOM 6:wm llOJiy~ 

-qemz Kalt pa3HOCTI, cneRTpoB, no.liy'lemrux 119 Tex nap KO~OB COB~aD!tllX 

llMnyJII,COB, CyMMa KOTOpm: COOTBeTCTByeT llHTepBaJiy cneRTpa c~~,. 
co~e:p;m!Ilero mm, ll Tex co6HTllii, KOTOpHe onpe~eJmIOT CllB!tTp CACH ~-,;:c'.tt'. 
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,nByx. coce~X)1HT8pBaJiaX llOJIOBllHHOil !lll1p11Hll It~. IIpllBOMTCS! 060-. 

CHOBaHlle 3TOil npon;e.ey-pH. Ha IIpllMepe cneKTpOB, ' 
68£7, IlOita3aHO, 'l!TO 

~OCTllraeTCJI Ilpa!tTll'll9CKl1,llOJIHOEl, n·,H~9JKH08 llCKJI!O'I9Hll8 qx)HOBHX COBna

~9HllH.113 .Cil9KTPOB, COOTB9TCTB~:lC perncTpan;nn ,nByxKBaHTOBHX 

KaC!t~OB, 
.ILonoJIHllTB,JII,HO, 3~001, ,ii:e . npllBOMTCJI · RpaTKOe onncaune . nporpaMM 11 

M8TOM!t, H806XOMMh!X ,JµIfl MaT8MaTI1'118CKO.ro, 06ecne-qeH11J1 · .. attcnepnMeHTa, 

TaKllX, Katt nporpaMMa 1toppe~u1 ~eiig)a ·. CII8RTpOM8Tpntz~CKllX TpaKTOB, 

yJiy1IDieHllJ1 aMITJ!llT~oro paspemeHllSI B no.ey-q:aeMIL"C pacnpe~eJieIIllJIX n 

nopMI1p0BKll ll0.7Iy'l0HHHX pe3yJII,TaTOB •. 

Bo BTOOOM r.m:rne auaJill.sllpyIDTCSI H8ROTOplle Mo~eJill, llCilOJII,3yeMIIe 

B nacTOJllll88 BpeMJI ,JµIfl onncaHUJI ITJIOTHOCTH ypOBHOli HlllK8,3Heprnn,cBJI3ll 

neiiTpOHa n pa~an;norumx CllJIOBHX <pyl!ItD;llil: B TOH lK8 o6JiaCTl1 B036Y'At.n8-

HllM R,Iij)a. Ha 6a3e Ta!tllx ll3B80THHX MO,D;eJieil: napn;nam,HHX t:-UJIIPllH, rtaR 

M0~8JII, BailCKOllqia (HlllKe 0603HatJ:eHa Kart MO)\OJII, J& !),, MO,D;9JII, r3.I{P 
(M0)\8.lII, }; 2), TaKllX MO~eJieil ITJIOTHOCTI1 ypOBHeii, rtaK M0)\8.lII, q>epMH

-rasa C "odpaTHllM CMelll8HH8M11 (MO,l\8JII, Ni 3) ll MO,D;9JII, <i,epMH-rasa, ytJ:Il

THBal!DtM o6o.ftotJ:etJ:HH8 HOO,l\HOp<)~OCTll O,JUlO'llaCTll'llHOrO · Cil8RTpa C IlOMOIJ1l>IO 

M8TO~a o60JIO'I8'1lHOil n·oripaBKll 'B.M.CTp~llHCROrO (MO)\OJII, J.~ 4)' paspa6o

TaHa n OTJialKeHa 11porpaMMa npaKTlltJ:ecitoro pactJ:eTa qiymumn In ( f1, Ee) 
pacnpe,n;eJieHllJI llHT8HC~BI!OCTll ,nByxKBaHTOBllX R3CRa,IJ;OB Ha 3a~aHHHtt 

Hll3KOJI8lKallU1li ypo~eHl> f : 

I (- £) E=[fi.g(Eilfif(f,-E,) f1+/;,1,(Ec-£1Jl~f(E,Jfi).t.E 
~i ·~1, c/J . /Ji ,½ G r,, ·· · · (I) 

saBRC1J!Ue~ oT 3~3".J'.~Hllil na;n;nam,HHX llll!p,m {;. i n fifl nepBRtJ:HHX nepe-

XO.I\OB ns. ROMilayH.It-COCTOJIHllJI ft Ha ypOBiil'l ? 11 /J 
3,1\80!,: /if . ll {j, f - rrapn;naJII,Hli8 llll!pll!Ili BTOpll'llHUX rrepeXO,l\OB Ha ypo

B0HI, .f ; /;i. , q 11 r; - llOJIHll9 a --lllllPllllll ypOBHe:ll, a .fg ll J'Ji -
cpe~ee 3HatJ:eHUe ITJIOTHO.QTll COCTOJIHllil: B llHTepBaJie ,1 £. , OROJIO ypoB

Heil: 9 n I, . [ 't :- aHeprHJI o~oro ns ttac~ nepeXO.I\OB, 

a Ee: - no.mraH aneprnH ttacrt~a. . . . 

B TpeTf~il: r.naBe nomeHHHe 3RCilepnMeHTa.lII,HO ;r:r;m smep 
144Nd, 

165 iJy , . 8 £ z n I 5 !/ 8 27 pacnpe,l\eJieHlltt l1HTeHcl1BHocTeii 

,nByxRBaI!TOBHX ItaC~OB cpaBHllBalOTCJI C TeopeTntzecKllMll pacnpe,l\eJieHllJI

Mli (I), pacc'llnTaHHm.m ,JµIfl tzeTHpex B03MOJKHWC ItoM6l1Han;Hil: MO~eJie:ii, 

ormcaHH!lX B npe,Itll,Izylllett rJiaBe. 

3TO COIIOCTaBJieHUe B nepByID O'llepe~ npo~eJiaHO ;r:r;m o6men lIHTeH

CllBHOCTll Irr BC0X BO~M0'1tHUX ttac~OB Me'1t,Ity COCTOJIHlleM fi ll 

• 
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3a,I(aHHHMI1 KOH8'IHHMU ypoBIDIMU f . 8Heprnsr !IpOMeJJtyTO'lHOro ypoBHSI 
npn STOM MO.steT lipnHnMaTI> JIIOOHe 3HatieHnsr 13 lJ.HTe,PBaJie B036~emisr, .. 
Bel)XHJISI rpaHn~a KOToporo Jiel!GIT Ha 0,52 MaB HIDKe aHeprnn cM3H'Heft
TpoHa. BeJilltilJ.Ha I '!"6 JlllJIIIeTcsr c~oii lJ.HT8HClJ.BHocTeii .Ra.K Han6Mee 
lJ.HT8HClJ.BHIDC KaCI(a,I(OB, Tait lJ. Bcex OCTaJII,HWC, C03~X B lJ.3MepeHHWC 
pacnpe.n;eJiemmx lJ.HTeHCllBHOCTeii KaCKa,I(OB CILIIOIIIHOe pacnpe.n;MeHne. 

B aKcnep.llMeHTe ,rµm KruK,n;oro na H.D;ep l!3MepeHH pacnpe.n;Memm 
IIIIT8HCllBHOCTeii .n;ByxKBaHTOBHX Ra.CKa,I(OB Ha 5;.9 HIISitoJieJ!tailllJ.X ypoBHett. 
ConocTaMeHne cyMM Be.7Ill'll!H Ir I{ .zµm aTnx -5+9 pacnpe.n;MeHl'!i1 nosBo
JillJIO onpe.n;e.mtTI> Mo,n;e;m pa.n;na~OHHHX CIIJIOBHX ~ II JJJIOTHOCTII 
ypoBHeii, HaIIJiyt!IllllM o6pasoM npe.n;craaHBamine pesym.TaTH pea~n ( n ,2'd) 

ua cJiolKHHX SI,IUJax.-BTo conocTaMeHne npnBe;teHo B Ta6Jill~e , 
r.n:e·cpaBHIIBa8M!I8 BeJin'lHHII BHpalK8HH B npo~eHTax Ha·O.n;llH pacna.rt 
KOlllIIaYH.n:-COCTOSIHUSI. 

Ta6mma . )lOM no~oii pa.n;n~oHHoi1 nmpnHH 
p930HaHCa, COOTB8TCTByIOOlaJI .n;ByxKBaHTOBHM Ra.CKa,I(aM Ha 
1insKMe:itallllle ypOBHl'I KOMnaYH.n:-H.D;ep. X 1:r- aKcnepnMeHT, 

~ I / 1 - pactieT cor.nacHo 13HPallteHmO (I) 
f 

H.n;po £ f IJ, , MO,n;e;m HOMep: 
2. Iu 
f I+ 3 I+ 4 2 + 3 2 + 4 

I44Nd 49,7±3,? I?,8 I9,4 33,8 36,5 
--

I655Jy 54,0±6,6 I2,? I?,6 2?,2 34,3 
--

I68Ez 28,'r-:I,9 8,0 I2,0 I4,3 20,5 
--

I?5!J!l ?3 ±ro ·I3,3 I?,6 32,3 40,4 

Hs Ta6Jilll(ll npHMO cJie;tyeT, 'ITO Han~ee npe.n;cKasaHne pesym.Ta
TOB pea~n ( n , Z O) .n;ocTnraeTc.11 npn 11cnom.sOBaHl'lll Mo.n;eJiett I'3)lP 11 
~epMR-rasa, y'!llTHBaKIIlei1 o6oJiotietIHHe Heo.n;:aopo.n;:aocTll o.n;:aotiacTH'!HOro 
cneKTpa C noMOll{I,ID l/!OTO,n;a 060JIO'I8'!HOH nonpaBKl1 B.M.CTPYTlJ.HCKOrO. 

AHa;ms 3Ha'l8Hl'lfi 1 ft .zµm ,n;ByxKBaHTOBllX KacKa.n;oB Ha (lll1Kcnpo
BaHH11e Hl'l3KOJieJKallU'le ypoBHl'I nosBoJIIIJI Bl1.!!BIITI> BJiliJilllle CTPYKTYPll KOHetI
Horo ypo~H.!I .n;eqx>:pMllpoBaHHOro H,lJ;pa Ha HHT8HCliBHOCTI, KaCKa.rta. OHO 
npo.!!BJlli8TCH B CJie~eM: . · .• 

I. B H.D;P8 I .Y g KaCKa,I(l1 c Mll3KHMH SHepr.rlllMII 5220 H _5I83 K3B, . 
• Bos6~e ypomm c o.n;nHaKOBllMU sHa'IeHl'l.!!Mll Isr = i, nMem 
SKcnepnMeHTaJI:&HIIe (npocYMMUpoBaHHII8 no MHOrl!M COTH.IIM IlpoMeJKYTO"!HllX ,. 
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COCTommii) llHTeHCHBHOCTll I6i = 9,o±r,6 n 2,a±I,6, a pactieT no 
l/l0,Il;8.7IIIM Ji! 2 n J& 4 - 3 '2 :n 2, 9 % COOTB8TCTB8HHO. OcHOBHOe OTJill'lllO 
STil?( K8.Cita,I(OB CM3UHO C Ter.r, 'ITO nx KOH8'!Hl18 ypoBHll 602 .ll 639 KSB 
!IpllHa,IJ;JleJKaT poTa~OHHllM noJiocaM .n;eqx>pMilpoBaHHoro H;J;pa, HM8Klll.lllll 
pasHyro CTpyitTypy: 5IO f Il 5I2 ~ • Pa3Jm'lll8 I h n STOM cJiytiae 
CJI9JtY8T CM3aTI>. C BJillHHH8M 'Il1CJia If STl!X ypoBHeft H~ nap~aJII>Hlle 
mnpl1Hll BTopntIHHX nepexo.n;oB. TaKoe saKJII01Ie1ute c.n;eJiaHo ns cpaBrntTeJII>-
Horo aHaJillsa 0TH0111erutii I u I I fr .zµm .n;ByxKBaHTOBIDC KacKa.rtOB Ha 
pasHHe, ItOHetIHHe cocTOHHli.!! I?5y8 . BeJill'!IIH~ Jft/J{r ~ I,5 B 
CJiytiamc, rwr.n:a CTPYKTYl)a ItOHe'IHOro yp0BH.!! onpe.n;eJllieTC.11 60Jll,llllllll 
Bicia.n;oM cocToHHHfi 5IO I , 5I2 t n 52I I n np11MepHo paBua I ,rµm coc
TOHHHH 5I2 # • OTCIO.n;a 0~03Ha'IHO II . CJie.n;yeT 38KJIIO!I9Hll8, 'ITO OTJill'll!8 
lIHT8HCl'IBHOCTeit K8CICa,I(OB C 8Heprl1RMrl 5220 n 5183 KSB o6ycJIOBJI9HO 
BJillSIHneM 'IllCJJa K , a He acnr.mTOTil'ISCKIIX KB8HTOBHX 'Il!CeJI N nz A 

2 • .Ii7m KaQKa,I(OB Ha ypOBHH poTa~OHHHX noJIOC OCHOBHoro Il 
o-Bn6pail;llOHHOro COCTOIB!Hii IGS £ Z ~-[ JcocTaBJmeT I5 ,4±I, I .ll 
II, 3±r, 6, Tor.n;a KaK Maiccn~HaH paC'IeTHaH o~emm ~ Hnx paBHa 
I2,4 n 6,6 COOTB8TCTB0HHO. Hcnom,syH pacc'!IITaHH11e no MO.n;e~ 1~ 2 l1 
Jb 4 sua'IeH.ll1 Ix~ . r' MOl!tHO Hai1TII, 'ITO ,rµm t-noJiocu I 68 £ z oTHO
meHI1e LI it, I I I ,rt = I, ?±o, l paBuo cooTBeTCTBYJClllllM BeJill'l.llHaM 
I65fl)y n I?5y; (TaM. ·, 1,6±0 2 II I,8±0,2 COOT~8TCTB8HHO). 
.Iiim noJioc11 ocHoBHoro cocToHHnH · 

16~ £z 'X Irf /_ r: In= r,2±0,1. 
0TJm'!l1e (-BI16~0HHOro l1 OCHOBHOro COCTOHH.llH I6S £ z. 38KJIIO'I88TCH 
B TOM, 'ITO cTpyitTypa iiepBoro onpe.n;eMeTcH qx>HOHOM, KBa3l'ltiacTl'l'!Hlle 
KOl/lIIOHeHTll KOToporo 5IO I , 523 f , 512 I II 521 f Taroite onpe.n;eJilllOT 
CW,KTYJ)H KOHe'lHllX ypoBHefi .n;ByxKBaHTOBHX Ra.CKa,I(OB B 

165
,2)gn 

l !Ji . 3THX_ KOMilOHeHT HeT B CTpyKType OCHOBHoro COCTOHHHH I 68£-z: • 

IloMHMO CyMMll HHT9HCl'IBHOCT8ii Bcex .n;ByxKBaHTOBllX KaCKa,I(OB MeJ!t,ey' 
Kor.mayH.n;-COCTO.!!Hll8M II O,n;Hl'IM' (n;m HeCKOJII>Kllllll'I) Hli3KOJI~ ypoBIIBMl!, 
C pac'!eTOM MOJ!tHO cpaBHIIBaTI, l1 pacnpe.n;eJieHll.11 llHTeHCllBHOCTett TaKnx 
KaCKa,I(OB !IpH pa3HHX SHeprll.!!X Ra.CKa,n;HllX nepeXO.n;OB~ 3TO CpaBHeHI!e 
BllllOJIHeHO Ha p11c. I-4 ,rµm HapaCTaDlll!X CyMM l!HTeHCl!BHOCTett .n;ByxKBaH
TOBllX KacKa.n;OB KaK l'l3MepeHHl1X SKcnepnMeHTaJII>Ho, TaK II paCC'!IITaHHllX 
T80peTlltieCKn. SHeprn.11 nepexo.n;a !Ipl'I STOM ll3M8H.!IeTC.!! OT noporoBott 
E 

1 
= 520 KaB .n;o nMoBnHII imeprnn racKa.n:a • .Ivm mo6cTBa cpaBHeHn.11 
~ cneKTP C.n;Bl'IHYT OTHOCllTem.HO npe.D:ll,eylllero Ha nocTO.llHHYJ) 

B8Jil'l'll'IHy. 

7 
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Pnc.3. ConocTaBJieHne HapacTaIOOlliX CY?}!¥ l1HT8HCl1BHOCT8ll 

.n;BYXIrnaHTOBillC RacKa,n;OB wm 168f z . 

0 

0,n;Hott l13 oc?6eHHocTe:it SI,n;pa 175 Yll .IIBJifieTC.II Ha.1Il1t111e 6om,moro 

tIMCJia ycnJiemru:x: rtacRa.n;OB, o.n;nH 113 nepexo¥D B ROTOpllX ,ll;OJillt8H liM8TI, 

Tnn £ I, a BTopott - £ 2. 3Ha'!eHIDI :fsr = - n f wm Ha"!am,Horo n 

KOH0'IHOro Y.POBH.II RaCRa,ll;OB C ::meprnett 582~ miB O,n;H03Ha'IHO onpe.n;e

JI.IIl!lT rro,n;o6Hllii Tnrr nepexo,n;oB; corrocTaBJieHne aRcrrepnMeHTa n pac"leTa · 

.JJ,1I.II HliX rrpnBe.n;eHO Ha pnc.2. fuC"l8T,8RCTparro.mipyKIIllitt 8RCII0pliM8HTaJILHO 

Hail.n;eHHl18_.JJ,1I.II ROMnaYH,IJ:-COCTO.IIHn.lI 3Ha"leHn.lI pa,n;nanuoHHIDC Cl1JIOBHX qiyrut

nnn B o6JraCTI, IDlllte 8Hepr1m CB.II3ll H8HTpOHa l1 orrpe.n;eJiiII<IIµttt llHT8lICl1B

HOCTI, RaCRa.n;OB Ha_OCIIOBaHRH BllpruK8Hn.lI (I), He B COCTO.IIIllill npaBliJII,HO 

rrepe.n;aTI, 8RCIIepnMeHTaJII,HO ua6JI1D,D;aeM11e llHT8HCRBHOCTl1 8TliX RacRa.n;oB. 

A7I.II corJiaCOBaHn.lI 8RCnepnMeHT8Jll,IIl1X l1 paC'I8TH1!X llHT0HCRBHOCT8ll RacRa

,n;oB c aHeprnett 5822 RaB Heo6xo,n;nMo, Harrp:1.1Mep, "IT0611 pa.n;na~toHHa.11 

CliJIOBa.lI 'qiymtnll.lI £ 2-rrepexo,n;OB B o6JiaCTli B036yJK.n;8Hnll 8II-<: f 'J' ~ 29II K8B 

_rrpeBwnan:a COOTB8TCTBYl(llt88 3H8"18HR8 ,IT,1I.II KOMIIayH)J;-COCTOSIHWI 

!IO RpaHHfH Mepe B 20 pas. . · · 

B 659Jy' RaCRa,n;ll C 8Heprne'u 5715 R8B ,ll;0.7D!Ulll COCTO.IIT:& 113 

0-nepexo,n;oB Tnna HI+ E 2 B coiTBe¥TBlil1 co 3Ha"leHltSIM!l. ;;1' co

oTBeTCTByxnµtX y:poBHeii RaCRa,n;a: ½ :n 2 . B 8TOM CJIYtiae Ta.Kllt8 Tpe6y-

9TCH rrpe,n;IIOJIOllWTI,, 'ITO pa,n;nanl!OHHaH CliJIOBaH ~.II £ 2-rrepexo,n;oB 

!Ipll yM8HI,1118Hnl1 8Heprn:n B086yJJt.D:8Hn.lI pe3RO B03paCTaeT • .I{pyr:nx, 06'bHCHe-

9' 



Hllll OOJII,IIIOH BOJill'll1H8 OTHOIII8HllR I i~l Ii ~ 4 ,5 wm: 3TllX 

rmcKaAOB Ho HaimeHo. 
H3 rpaif,nrcoB, np1me.n:emrnx Ha pnc. ,1-3, cJie,eyeT, 'ITO Ha:n6om,1IIee 

pacxmKJJ;eime pesym,TaToB artcrrepnMenTa c rrpe.u;cKasamt.flMI1 Teop1m (pasHRe 

3Ha'leHM rrpOl13BO.u;Hl,IX OT 3Ha'lOHl1il HapaCTaIOlllllX CYMM no 3Heprmt 

i-rrepexo.u;on) .u;JIR ncex Tpex .n:eifiopMllpoBaHHllX smep HaOJIIO,ll;aeTcH B cJiy'lae, 

r,or.u;a aHeprns:r npoMe:KyTO'lHoro ypoBrm 6JillsKa R rroJioBUHe aHepr:nn cBRs:n 

HOfiTpoHa. 3TOT po3yJIJ,TaT TaKlK8 CBl1,ll;8T8Jil,CTByeT B IIOJII,3Y BJmBHHyTOll 

r:nIIOT83U O CY11l8CTB8HHOM mma.u;e O,ll;HORBa3ll'laCTll'lHhlX co'CTORHll~ • .n:eifiopr,ru.:. 

poBaHHOro IIOTeHWtaJia B CTpyRTYPY ypDBHeii, "ITO .ll;OJDKHO rrp:UBO,ll;llTI, R 

yneJIIl"l81Ul!O rrapWtaJII>lfilX o -lIII!pl!H ITO cpaBH8Hll!O C TO!All cpe.u;ID!Mll 3Ha"!e..: 

lli!ID.ffl, ROTopue ,cJie.u;yJOT 113 npo.u;rroJIOlK8HIIR
0

O crrpane.u;JillBOCTll CTaTl1CTll-

'IOCROii TOOPIIII 3'-pacrra.u;a. . 
CrrpaBe.u;JIIIBOCTI,. OIII!CaIIHOii rl!IIOT83U IlO.u;TBeµit.u;aeTCH cpaBH8Hll8M 

qiy11mu1n pac•reTHUX :n aRcnepnMeHTam,HUX llHTeHCllBHOcTeii .u;BYJCI,BaHT,OllWC 

rmc1,a.u;oB B cqiep11"!ecrtoM H.u;pe 144N d . KaK Blt.u;HO · ns p:nc :4 ( a TaIOKe' 

ll 113 TQOJI, ) , COOTB8TCTBll8 pac"!eTa ll 3RCIIepllMCHTa i/ 3TOM CJIY"Iae. 

B cpe.u;HeM JIY"IIIIO, "ISM y .necTopMnponaHHhlX H.u;ep. 

lu 

100 

80 
IND 

1500 

Pllc .4 , CorrocTaBJiemte pac"Ie,THUX n 
::mcnepm.1onTaJIJ,HhlX sna"IeIDlii 

HapacTaJOIJ1llX cyMM I1HT8HCllB

HOCT8ll ,ll;ByxRBaHTOBUX K~C-
Ka.D;OB B 144 Nd . . ... 
JI:nIDIR - pac"!eT·no Mo.u;eJIRM 

J~ 2 11 J~ 3. 
IlopMllpoBr,a pa_c"leTa Bunom1.e

Ha B npo.u;noJioaeHllll, "ITO 

]£_IT 
u = n · 

Ilepe"I:UCJI8HHU8 qiaKTU llOJIY"IllJill e.u;:nHoe Ka"IOCTBeHHOe 0O'hlICH81lll8 B 

paMKax sartoHOMepliocTeii. q,parMeHTarmu o.u;Hortnasn"IaCTll'IHUX cocToR!lllif, 

HafI.u;eHHHX R HaCTOSIIIIOMY BpCM8Hl1 npll TeopeTl!"IOCJtOM aHamtse CBOilCTB 

BO3OylK,I(8HHllX COCTORHllll MJ_)a - B ncpnyro O"!epe.u;I> B paOoTaX 

B.r .COJIOBl>OBa ll ero COTpy.u;J!llROB, 

Ha OCHOBO ll3B8CTHl1X qlaKTOB: 

10 

a) 6OJil,Il!Oro BKJia,ll;a HeiiTpOHiillX O.u;HORBa3ll"IaCTll"IHUX COCTORHllli 

640 I n 651 f. B CTPYRTYPY HeiiTpoHHUX pesoHaHcoB .u;eifio!JMllpoBaHHUX 

H.u;ep 4 S -o60JIO'!Rll; 

6) HaJill'lI!H' IlpaRTll'l8CRll 'lllCTllX O.u;HORBa3l!'laCTll'lHUX ( O.u;HajJoHOHHOro 

.u;.7IlI '
168£-i) COCTOmntii .n:eifio!JMllpoBaHHOro IIOTOHrmaJia - KOHEJ'IHl1X ypDB

H8ll .u;ByxRBaHTOBUX RaCRa.D;OB B,Tex JKe H.u;Pax; 
B) IIPl!CyTCTBIIR B paiioHe IlOJIOB~Hll 3Hfil)rl!l! CBR3l1 HeiiTpoHa O.u;HO

RBa3ll"I8CTll'lHUX COCTORHllH C J<Jr= ½ ll ~ (.a TaKlK8 - oco6eHHOCTRMl1 

l!X qiparMeHTalnlll) - npe.u;nOJIOllteHO, 'ITO YCllJI8Hl18. llHT8HCllBHOCTeii .u;Byx

ImaHTOBllX RacRa.u;on, Ha6.mo.n;aeMli:x B pearmnn ( n , Z0) Ha .n:eifio!JMllpoBaH

HUX R,zj)ax, o6ycJioBJieHo yneJIUtteHl!eM naprcHaJII,HJDC lllllpI!H Racxa.u;HHX /

-nepexo.u;oB OTHOCl!TeJIEJio cpe,D;Hllx 3HatteHl!ii, ITOJIY"IOHHHX nyTeM aRcTpa

nomIIml! ll3B8CTHhlX .u;JilI ROMilay:Im-COCTORHl!R Ha OOJiaCTI, MOHI>IIIl!X 

B03Oy;K.U;0Hl1fi, 

TaRaR rnnoTe3a O.u;HO3Ha'IHO onpe.u;eJ.UieT llOpH.IJ;OR CJie,n:oBamtR RBaHTOB 

B RaCRa.u;ax llCCJie,D;OBaHHhlX .u;eipopM!ipOBaHHUX H.u;8p 165 ~!/ n 175yg -
cHattaJia £ 1-, a saTeM HI- 11/l!Jill £ 2 -!lepexo,nH. CooTBeTcTBYl(Illlle 

rrap~aJII,Hll0 lllllPl!Hll rrpn 3TOM BO3paCTaJOT OJiaro.u;aps:r HaJill'll!JO B CTpyrtType 

ypOBHeii: OOJII,IIWX RBa3ll'laCTll'lHUX KOMilOH8HT, MeJK,ey KOTOPUMll BO3MOlKHU 

He3a~~eHHHe nepexo,D;II. 3Ta ze rnnoTe3a npRMO OO'E,J!CHReT Ha6JIJO,JJ;aeMyJO 

B l y 11 saBI!CllMOCTI, l!HT8HCl!BHOCTll RaCRa,D;OB OT 'IllCJia )( llX ROHetI-
0 · sr r ,,. 5-

Horo ypomm. KoHe'IHllli ypoBeHI> c K = 2 i J ".". 2 ~Ollte~ ~C8:7ffiTI>CR 

npn pacna.u;e npoMeJKyTO'lHHX co_Jf TO.fl!!llli c f = ~ , ~ u I = ¾ ; 
;ivm: ypoBHR co 3Ha"l:eHl!RM11 I< = ~ 11 I = t rrepexo,D;II Tnrra Ml sanpe

llleHH npaBilJiaMll OT6opa no }< (.u;JilI Hl!3ROJI8Jital!U1X ypoBHefi ll3B0CTHO, 'ITO 

ll3MeHeHl!e t. K = 2 .u;JilI .u;HIIOJil,HllX rrepexo,n:oB npl!BO.u;HT K YMOHI,lll8Hll!O 

cpe,n;Hl!x nap~aJII,HUX lllllPllH Ha ,IUJa rropH.u;Ra OTHOCl!TeJIEJio CJlY'lM .tJ.K = l). 
IlOJiy'leHHRe 3KCil8PllM8HTaJIJ,HRe pesym,TaTU rrpoaHaJill3llpOBaHH C neJII,JO 

IlpOBBpltll WC COBM8CTl!MOCTll c·pesyJIJ,TaTEUvll:I .u;pyrnx 3KCil8pllM8HTOB ll 

pac"l:eTOB: • 

a) EoJII,lllaR .u;o.im .u;B~BaHTOBllX RaCRa,D;OB B 165 !/J !:l 11 OTHOCll

TSJIJ,HO MaJiaR - B CJiy'lae 168£z - HaxO.u;RTCH'B RatteCTBeHHOM corJiaCllll 

co 3HatieHl!RMl1 3RCil8pilMOHTaJII,HO onpe.u;eJieHHUX 3Ha'leHl!fi MHOateCTBeHHOCTll 

't-KBaHTOB B 3TllX .ff)U)ax, 
6) YcnJieHl!e CllJIOBOfi qiyHK[(llll £2-nepexo,D;OB ll HenocTORHCTBO pa

.u;:narmoHHIIX Cl!JIOBHX ~fi £ 1-11 M I -nepexo.u;OB IlpSIMO npeJJ;CRa3HBa!OTCR 

pactteTaMll no IlOJiyMl!Iq>OCROIIIl'lOCROfi Teopnn, Bl:llIOJIHemruMll B.r.CoJIOBI,

eBUM ll ero COTpy.u;Hl!RaMlil. 

B) Blmo,n; o HrutJiy'IIIIeM (B cpe.u;HeM) onncaHllll Racmwroro 4-pacna.u;a 

MO,D;eJI.llMB rs,np :a :"'ipep.m-rasa, y,IllTl1Bal!llleil: OOOJIO'letIHRe HeO,ItHOpo.u;HOCTJt 

O.u;HO'laCTJa'lHOro cnertTpa c IlOMO~I,D MeTO,D;a o60JIO'letIHOH nonpaBRll 

II 



B.l,I.CTpyTIIHCI\OrO, IIO,IJ;TBeplK.ll;aeTCfl aHaJIIl30M 3Ha'Ieimll rr,o.mrux pac'IeTHHX 

raMMa-:-ninp:m1 pe3oifuncoB '!eTllPE:JX sr,nep, 11ccJie;a;6BaHHHX B peaRIJ,1111 (n , Zt,. 
Eme ;a;o rrpaKTit'!ecRoro rrp11Me1ie1um MeTo;a;a CACH c ;a;Byx (ie (Li )-;a;e.:.. 

TOKTopoB K Il3YlJBim!O 0--pa?rra;a;a . cJiorornx ,sr.nep nar.m 6WI pa3pa6oTa.H Me·

To;a; ROCBeHIIOrO anaJW3a Him6oJiee 06IllllX 9BOllCTB KaCK!,,I~Horo O "."pacrra;a;a 

c JIJ06IDJI 'Il!CJIOM O -KBaHTOB B. !Il1X. MeTo;a; ocHOBaH Ha TOM qia.K±ei, 'ITO 

ypOBOHl, I:OHe'IIIOrO sr.npa C sii:eprnell' B036y}K,ll;eIIl!fl ' I MaB J1 HIIJKO 3aceim

OT~fl 60JII,IJil1M 'lllCJIOM ItacK~OB. IlpOUE:lHT CJiy'!aeB 3aCeJIOHI1fl npn STOM 

miMeTcR cJiy'!aiiHoii neJW'IllHOii, pa3JII1'IHOii wm pa3Hl1X HellTpoHHllX pe3o

HaHcoB o;a;noro 11 Toro JKe crnma. Pacrrpe;a;eJiemte 3aceJieHHocTI1 ypoBHH 

OTHOCIITBJil,HO cpe;a;Hero 3H3'!8lll1fl Ilpll ,STOM 6JIIl3RO R HOpMaJil>HOMY C xa-
' ' 2 ' 

partTepHoii. Illllpllnoii 6'pr • ,Imcrrepcl1.fl Dpr n rrepBOM rrp116JII1JKeHI1I1 06-
paTHO rrporropIQ.10HaJIJ,Ha 'lllCJiy ItaCKa,JJ;OB, !{OTOpllM pacrra;a;aeTCfl KOMIIayJI,IJ;

-COCTORHJ18, ee 6oJiee TO'IHOe 3Ha'Iem1e o;a;H03Ha'IHO Dll'IIICJIHBTC.fl IIO TeM 

JKe Mo;a;eJIRM, IIO KOTOPIDJI paCC'Il1Tl1BaIOTCfl l1HT0HCl1BHOCTl1 ,lUlyxKBaHTOBIDC 

ttacrta.n;oB. 
B 'IBTBepTOi-i r.rraBe aHaJII13l1pyIOTCfl pe3yJIJ,TaTII SKcrrepl1M9HTaJil>HOro 

z ' ' 
orrpe;a;e;reHIIR BeJII1'Il1Hl1 6'pr ,n;mi: 60JI1,moii rpyrrIII1 sr,nep 113 o6JiacT.l1 . 

94 1f A { I90. IlpoaHaJlll311poBa1111 ItaK l13Mepenmi:e HaMll oTnomeHIIH R l!H

TeHcllBHOcTe:li BTOpll'lHilX 0-rrepexo;a;oB ( T. e. irnpexo,n;oB c ypoBHeii, anep

r11H noa6Y)l(,1l;eIBm ttoTopwc ~ I MaB) rrp11 3axBaTe HeitTpOHOB B_ peao

HaHcax 95 Mo , III, II3 Cd, 149s'm 11 
157 Gd, Tart n cooTBeT

cTnyKllll1e pe3yJI:E,TaTll ;a;pyrnx aDTOpOB, orry6JWKODaHHHe B JWTepaType. 

B rrpe;a;rroJIOllteHill! , 'ITO R ij = <Rt/'~ + rs-,, f, -t- opr j ~ , · ( 2 J 
113MepeHHOe B pe30HaHce HOMep t OTH,0Jll8Ill!8 l1IIT8HCl!BHOCTeii rrapll rrepe

xo;a;oB uoMep J OTJW'!aeTCfl OT cpe;a;He7o < R,p Ha CYMMY ,JUJyx He3aB11~nr.rux 

IIOpt'laJI:E,HO pacrrpe;a;eJieHiillX BOJW'Il!H' MOlKHO C IIOMOilll>ID MBTO;a;a MaKCll.Mam

noro rrpan;a;orro,no6l!R (qiynrru;,m' IIIJ8:B.n0J{),!l;06l!R - MHorqMepHOe H?pl','laJil,HOe 

pacrrpe,neJieHII~) uaiiTl! ~1cn:(JpClllO 6' PT j, o6ycJIOBJIOHHyro TOJIJ,KO },:,Jf'jKTy-,

all,11.fIMll !Illlpl1H rrepBll'IHHX ~ -nepexo;a;OB. H3BSCTHM BBJil!'IllHa Ve/ 
orrpe;a;eMeTC.fl CTaT11CT11Itoit OTC'I8TOB B IIllKaX COOTDeTCTByIOIIlllX cneRTpoB, 

rroJiy'!eHHilX ,n;mi: ;a;aHHI1X pe3ouaucoB; T - cTarmapTHaR nopMafilHO pac-

rrpe;a;eJienuasi . neJIU'IIlHa. z 
3Kcrrep11MonTamHo uaii,ne1rnue 3Ha'IOJI11H 6'pr 11 nx pac'IeTHI1e ouemai 

ueJiecoo6pa3HO cpaBHI!BaTl> B B11,ne up1rne;a;emrnx oTIIoc11TeJI1>HIIX qJJiyRTya

ll,11ii .1 =<Oprj/R; fiJ >' r;a;e 2J - cpemiee paCCTOSIHl!e MeJ!i,lzy nei1Tpo!!Hl1-

Ml1 p030HaHCaMl1. Ilp11 cpaBH0Hlll1 (p11c.5) <:>TpllUaTeJil>HllM 3Ha'IeHllRM, ,1 
COOTBOTCTBYX>T Te cJiy'!all, Kor.n;a SKCIIepnMeIITaJI:E,l!O orrpe,neJIReMa.fl Ha oc

HOB0 COOTHO!IlBHll.fl (2) BOJIIl'IIIHa f>tr OKa311BaeTC.fl OTpl1WJ,T0Jil>HOfi. 

12 
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Puc.5. :sKcrrepnMeHTaiil>HHe o 11 pac'leT!Ille A snatJ:eHIIR u 

;rr,rrSI pe30HaHCOB pa3Horo CIIJ1Ha sr,nep C aTOMHllM BeCOM A. 

Tol;a;Ho, 'ITO ;rr,rrSI pe3onancoB c {J ~ I - ! B pailoHe nepexo,nHilX 

ll ;a;e\P()pl'.filpoBawrux H;ll;8p pe.n;K030M9Jll,HOil 06JiaCTI1 Ha6JIIQitaeTCfl fillH08 rrpe

Bh1Ill0Hll0 SKCII8pl1M8HTaJII,HllX ql,1IyKTyall,11il Ha;a; pac'IeTHI1ME. XOTlI ;rr,rrSI pe3o

HaHCOB-C ;J =I+ j KapTnna He CTOJIJ, HarJI/I,Il;Ita, rrpellllllleHI1e B sTott 

o6JiaCTl1 A He ll.CRJIIO'I8HO. CYI11eCTB8HHO I!pll 3TOM TO, 'ITO ,n;mi: ctj;ep11-

'I8Cl{JIX sr,nep 113 o6JiaCTl1 MllHIIMYMa ueiiTpomroil C.UJIOBOfi q>yHKIJ,1111 HIIRaKoro 

rrpeBl1llleHI1l! a1tcnepl'!MeHTaiil>HI1X BeJW'Ill.H Ha;a; pac'IeTHHM.n He ua6JIID.n;aeTClI. 

Ilpll'Ill.HOii Tattoro SIBJI8Hl1ll MO.llteT ,6l1Tl, HaJill'I.!18 Bll,I(eJiewrux KaHaJIOB 

0 -pacrra,n;a B nepexo;a;Hl1X n ,ne\P()pMl1poBaHHHX sr.npax. 3To.- cpaBHI1TeJIJ,HO 

He60Jil,!IlOe ~llCJIO ItaCKa;a;OB (Hanpl'!Mep, ;rr,rrSI pe30HaHCOB :J = l - ! sr.npa
-Ml1menn, 167Ez ottoJio 300 Kactta,noB paBHoll cpe;a;Hell l!HTeHCIIBHOCTll.). 

Hx llHTeHCll.BHOCT.U 3Ha'Il1TeJil>Ho·rrpeBl1!IlaJOT rrpe,ncita3miaeMI1e CTaTllCTll'Iec

KOii Teopull 0-pacna;a;a cpe,n;Illle 3Ha'IeHl1SI. KaHaJII1 pacna;a;a (nJW nx 

'IacT1>) y.n;a.rroc1, mmeJWTl> s1tcnep11MeHTaJII,HO B Bn,IJ;e He60JII,l1loro 'IllCJia 

llHT8HCI1BHI1X ,!l;ByJIBBaHTOBllX RacKa;a;OB B sr.npax 165:J)y ' 168 E -z; n 
I75 Y8. 

' Cpe,nHHSI llHT8HCllBHOCTl, t 'I( ;a;ByxKBaHTOBOro. KacKa;a;a, . 3HeprM 

IIpOMeJKYTO'IHOro Yl)OBHfl i KOTOporo ll3BeCTHa, MOJKeT 6l1Tl, BI1paJ!teHa 

'Iepe3 cpe,n;m1e rrapIQ.tam,HUe mnpRHU f!;. 'l , fif n rroJIHI1e O -nmpnH11 /;i , 
r9 ypOBH&fi A 1 9 . ll. f Kalt 

. - fig {if 
lu --~ ', (3) 
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1...---

n pacc'InTaHa B ~'llliax cTaTllCTvJ'tJ:eciofi Teopnn 1-pacna;n;a. Pac'IeT noKa-
3RBaeT, 'ITO aTa B.emrnrna B cJlYHI~n aHeprnn nepBil'IHoro O -nep_~xo;n;a. 
6ucTpo n MOHOTOHHO BoapacTaeT. Ho conocTaBJieHHe pac'IeTa n aicnepn~ 
MeHTa (npo,n;eJiaHHoro lI)Ul 168 £~ Ha pnc.6) noKaa!:lllaeT, 'ITO oHH 
He corJiacymcsr. 

101 

l•a 
9 

1d' f ttrtti 
/' r E1•E1 / MM-11 

I I I I '10-' 1o~J:----------:--L..---L..-_J_--'--l-_,u_ E 1ct 
0 

Pl1c.6. ConocTaBJieillle pac'tJ:eTHUX ll a1wnepnMeHTaJU,HHX 3Ha'IeHHit · 
HHT8HCllBHOCTefi KaCK8,Il;OB c . 3Heprnefi 7507 miB B 

168 f 1, 

(,11 - llHTeficnBHOCTI,, Eo - 3Hepr1111 nepBH'IHOrO nepexo;n;a. 

Ha6JIJOJ(ae1.ioe a,n;ec1, (a TaKllte - aHaJiorll'IHOe ,n;.im 165 /l)y n 
175yg) 

OTl(JIOHeHHe, B npmunme, MOJ:teT 6RTI, CJIO,n;CTBlleM nopTep...:ToMaCOBCKRX 
!J).rrywryau;n:il napu;naJU,mnc pa;n;naIUloHIDIX nmpim. Ho npoBepKa aTofi rnnoTe3R 
llOKa3aJia, 'ITO B8pXHIDI ouemta BepoHTHOCTll CJIYliafiHoro nomeHHH ~wx 
HJIR 60Jiee llHTeHCllBIUJX ('IBM Ha6JIJO;n;ae1me) KaCKa,n;OB ,n;.im 9 pacnpe,n;eJieHllfi 
113 I9 ncCJie,n;oBaHIDIX He npeBinnaeT 0,1%, a el!le ,IT,7IH 6 - MeHI,IDe 5%. 
TaKHM o6pa3oM, B 1655)y , 168£ z n 175 yg cYl!lecweHHaH ,n;oJIH 
CJiy'IaeB pacna;n;a KOMIIaYH.n:-COCTOHilllll o6yCJIOBJieua IIaJIR'tJ:lleM onpe,n;eJieHHRX 

KaHaJIOB ~ -pacna;n;a,CBH3a!IHRX C T8M, 'ITO napIUiaJII,Hli8 mnp:miH r11q. H/MH Gr (BHPaJK8HH8 (3)) ,IT,7IH rpyruru nepexo,n;OB npeB111IlaIDT 3Ha'tJ:eHllH, 
KOTOpll8 CJie,n;yeT O.l!Ul;n;aTI, B CJiy'Iae IlOJIHOfi cnpaBeJi)IllBOCTll CTaTHCTll'tJ:eC-
KOll Teop:1m -f-pacna;n;a. ' 

B 3aitJil(Jtl8HlU1 npliBO,n;SITCH OCHOBHHe pe3yJU,TaTR BllIIOJIHeHHOfi pa6om: 

l. IlpoBe,n;cHO CllCTeMaTH'tJ:eCKOe ll3y'ieHHe cpe,n;HllX napru.ieTpoB Kac
Ka;n;HOrD t-pacna,n;a KOMnaYH.n:-COCTOSIHllli CJIOlKHHX SI.n;ep, ,IT,7IH tJero IlpHMe
HeH MeTo,n cyMMnpoBallllH aMIIJIRTY.It coBna,n;a!OOUlX nr.inyJU,COB c (ie ( Li )
.n;eTeKTopoB, paHee·,IT,7IH 3THX ueJiefi He npnMeHHBlllllitCH. 
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, 2~ -MeTo,n;, CACH no3BOJIRJI E:E:r;i;eJillTl> n npoaHaJI11a11poBaT1> 6oJiee 50% 
o6l!lil:il: llHTOHCllBIIOCTll'KaCKa.D;OB, KOTOpllMll pacna,n;aIDTCH KOMilaYH.n;-COCTOSI
HI1Sl I 44Nd , 165 (l)y , 175 .Y 8 n 6oJiee 25% - ,IT,7IH nan6oJiee cJIOJKHoro 
na nccJie,n;oBarurux SI.n;8P ,l68 £ 'Z • . . , . • 

3. Ilpn aHaJil138 qJJIYKTyaIUlfi OTHOill8Hllli llHT8HCl!BHOCT8li BTOpij'IHliX 
0 -nopexo,n;OB IlOJiy'tJ:0HO. 'ITO MaKCJlMaJIJ,HOe pacXOlli,ll;OHllCl J)83yJU,TaTOB 

3KCllOp1lM8HT8 ll paC'I8TOB ITO CTaTHCTll'tJ:0CKO:li TOOpHll o-pacna,n;a Iff16Jno,n;a-
8T(?H B pa:lioHe . 4 s'-r.mKcnMyMa He:liTpoHHo:li CllJIOBOH cp~ll n B nepnyro 
o'Iepe,n;I; B ,n;eqiopMllpoBaHHWC H;n;paX pe;n;K038M8JU,HO:li o6JiaCTll • 

4 •. ·rroKaaaao, 'ITO peByJII,Tarn nccJie,n;onaHilSI peaKIUln ( n , 24) JIY'lllB 
ncero OIIl'!CllBa!OTCSI ltOM6llHaIUlei1 MO;D;OJiefi rnraHTCitoro 3JI8KTpll'IeCKOro · ;n;ll
JIOJII,HOro peaoHanca n ;q>epm-rasa, Y'tJ:llTIIBal!lllett o6oJio'tJ:e'tJ:HHe Heo,n;Hopo,n;
HOCTH o,n;HO'IaCTll'IHOrO cnettTpa C IIOMOI!lI,lO MOTO,n;a o60JIO'tJ:8'IHOli llOllpaBltll 
B.M.CTPYTllHCitoro. Mo;n;emt Battcttonqa ,IT,7IH napIUlaJII,HllX llllll)!tf! !1. \I)epMI!:
-raaa C "o6l)aTHllM CM0lll8IDl8M" OIIllCUBa!OT 3Itcneplll,10HTaJII,HHe pe3yJU,
TaTl1 xyJKe • · 

5. 06HaPYJKeHa 38ffi1Cl1MOCTI, ll.HTBHCllBHOCTll ;n;ByxRBaHTOBllX Eactta,n;OB 
OT CTpYJtTypll nx KOHe'tJ:Horo ypOBHH. 

6. Ha:li;n;eHO SHa'IllTOJII,HOe.yneJill'IeHHe llHTBHCllBHOCTll ;n;ByxKBaHTOBUX 
ItaCKa,n;OB B 'IBTHO-He'IeTHUX ;i;eqioµ.ntpoBaHHllX H;n;PaX no cpaBH8HllD C pac
'IOTOM B TeX CJiy'IaSIX Itor,n;a O;n;llH 113 ltBaHTOB ,n;oJlliteH 6UTI, 'IllCTllM 
f 2-nepexo;n;OM. B I~5 Y 8 Ha~aeMoe ycitJiellle MOY.teT. 6UTJ, 06MCH8HO 
yB8Jill~eID1eM CllJIOBOil ~YHK!Ulll f 2-nepexo,n;OB llpll pacna,n;e ypoBHefi 

ff < 3 M3B Mlll!llMYM Ha llOP,.'I,ll;Oit OTHOCllT8JII,H? COOTB6TCTBymµlX 
3Ha'IeHHtt ,n;JilI ltOMnaYH.n:-COCTOSIHHH. 

.. 7. Ilpll pacna,n;e ltOMnaYH.n:-:--COCTOSIHllli SI.n;ep 165.,Vy , 168 £ z n 
175 y 8 na6JIIO.ll:eH!l BII,IteJieHH!le ItaHaJIU 0-pacna,n;a. 
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