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0 /1/ 
Ilocne OTKpbiTRlll pacnana nonroJKasymero 1: -Meaoua sa nsa rr -Meaoua 6blno 

/2/ 
npennpBIDITO aeMano nonbiTOit noHliiT& aTOT peayn&TaT (CM., uanpRMep, ). Onuo B3 uanpas-

neuaA B aTBX BCCn8.llOB8HBBX - STO ltOBCitB Jtnacca B38BMO.l18ACTBBA1 El ltOTOpbiX aapymeHBe 

CP (ana T ) - ausapaaHTBocTB npolllsnanoc& Obi B nonuoA Mepe. BepnmTeAu, <l>aAu6epr 
/8/ 

a JIB npennonoJKJinB1 qTO B &n8KTpOM8rHHTHblX S38HMO.l18ACTBBRX anpoHOB He C0xp8BH8TCH 
14/ 

C 1 O.llHaJtO 8Ta runoT&aa no11:a ue nonTsepllHnac& , He o6aapylKeHo uapymeHRB T H s 
/6/ 

cnaObiX B38HMO.l18i!CTBRHX C R3M8H8HH8M CTp8HHOCTB ( B 1: /-IS 

o6peTaeT RBTepec accnenosasae sonpoca o coxpaueBHR CP 

- pacnane ) • Ilo8ToMy npu-

s cna6oanexTpoMaruRTHbiX npo-

neccax. TeopeTaqecxae cxeMbi1 BBO.llBillHe uapymeHBe CP B cna6oaneltTpOMaraRTHble saa

HMO.lleAcTBifB1 B B03MOlKHOCTB nposepKB STBX CX8M npennaranRCb 3an&nM8B H 3an&nM8BOM/B/, 
17,81 

Ap6yaoBbiM B <l>anRnnoBblM • B casaR c 9THM cnenyeT paccMOTpeT& soaMOlKHOCTH npo-

sepxH CP -sssapaaBTHOCTH s cna6oaneltTpoMarnBTBbiX pacnanax 6apaouoa: B 1 .. B2 + y , 

B 1 .. B
2

+ .- + e + , rne B 1 B
2 

-oapBOHbl (BnB 8HTH08pHOHbl) CO CUHHOM 1/2,x/ 

B uacTOsmeA paooTe nonyqeubl BbipaJKeuas nns BaMepBMbiX aenaqaa a nponecce 
+ 

BI-+Ba+• + e , UpHqeM UO CUHHOBbiM COCTOHHHHM aneKTpOH8 H fi03HTpOH8 UpoCyMMH-

poaauo, PacqeTbl nposeneHbl B nomocHoM npHonHJKeHHH, T,e, B npennonoJKeHHH o6Meua Oll

HJ!M <jloTOBOM M8lK.llY TOK8MH oapHOHOB H M8KTpOHOB, 0TM8THM, qTo HCCn8.llOB8HHe nponec-

COB B I -+ B2 + y, B I -+ B J + e - + e + Up8.llCT8BnH8T HHTepec H .llnH nposepKH BbiBQilOB1 OCHOBaH-
/11-18/ 

HbiX ua paanHqHbiX cxeMax CHMMeTpHH • Ilocxon&Ky MaccoA anexTpoua ue npeue6pe-

ranoc&, nonyqeusble <jlopMynbi cnpasennHBbl TaltJKe nns pacnanos c o6paaoaauseM napbl 1-1 

T /8,14-22/ 
Meaouoa. eopBIO pacnanoB c o6paaosauaeM napbi .llanHna paccMaTpasanB MHOrae asTopbl , 

HO CnHHOBbl8 KOppemlllHH C yqeTOM H8COXp8H8HHH qeTHOCTH H8 paCC'IHTbiBanHCb, 

I, 06oaaaqHM qepea p • q • r • 4-HMnynbCbl qaCTHil Bl • B2 • e 
+ , e , a 

'lepea m 1 , m 
2 

, 1-1 - Hx MacCbi, Torna MaTpH'IHbiil aneMeHT nepexona MOlKHO aanHcaTb a 

BH.lle: 

~ + 
.llo CHX nop sccnenosancs nsmb npouecc I -+ p + y • Bcero a'lf.erHcTpHpoaauo oKo-

no SO co6biTHA, 0THOCHTen&uas qacToTa aTHX pacnaaos • ( 3-4) .1o-S/ • 10/ 0TROCHTen&uas 
qacToTa pacnaaoa I + .. p + e - + e + aonJKHa ObiT& • 2.lo-6 ' 

3 



2 ' <'> J a l a 
e (211') B (p-q-r-a) ~ 

2 .. 2 2 
k- p-q•r+•, k •k -k0 ' 

Ja -ii(ql[F
1

ya + F2aaf3kf3+1Faka+Ya(F1 ya+F 1 aaf3kf3+1F1 kal]u(pl; 

ia • ii(r)y a v(a). 

3AeCb 
Y a Y f3 - Y {3 Y a , y a • y; , a ,Pop:w,PaxTopbl 

aaf3 • -· 
FhFI 38BIICSIT namJo OT k 

8 
• 

Bb!palKeHBe AnSI J a - STO o6mBll BBA MaTpB'IHOro sneMeHT8 AnSI Beplllllllbl B I B 2 y 

KOTOpbll! MOlKIIO 118DHC8Tb IICDOnb3:fSI nopeiiD-III!Bap11811TIIOCTb II T0 0 'ITO U (p) , U (q) YAOB

neTBOpSIIOT cBo6oAHOMY ypaBH9HIIIO JlllpaKa. Y'IHTbiBaH Tpe6oBaHBe rpaAIIeHTHoll HHBapllaHT

HOCTH (coxpaHeHHe Toxa), IIMeeM J aka • O,T,e. 

TO 

- 2 - 2 .!1' u(ql[~F 
1 

+ k Fa+ y
1 

(MF
1 

+ k •·a )]u(p) •0, ~-m 1 -m 2 ,M•m 1 +m 2 • 

Tax K~K Taxoe JKe ycnoBHe MOlKIIO HaDHCaTJo AnSI HMDyn&OOB 

P' • (-P • P 0 ) • q ' • (-oi", q 0 ) II u (p ') • y 4 u ( p), u (q ') • ii ( q) y 4 

2 - 2 -ii ( q )[ ~F 
1 

+ k Fa - y a (MF 1 + k F 8 ) ] u (p) • 0 I 

1<2 
F 1 • -TF8 

- k2. 
F I •-MFa F I (0) - F I (0) - 0 • 

TaxHM o6pasoM, Bee pesyn&TaTbl BhipaJKaiOTCH 'lepes 4 ,PopM,PaxTopa: F 1 , F 2 , F 1 , F2 

nocKOIIbKY la k" - 0, 'lnellbl c F 8 • Fa Bblll8A8IOT. 0TM9TIIM, "<ITO AnSI Bbi"<!HCneHIIil J a 

YA06Hee npeAcTaBIITb B BIIAe 

J a • ii(q) lya (F 
1 

+ MF
2

) + l(p+q)
11 

F
2 

+lkaFa +y 1 [ya(F 1 +~F2 )+l(p+qla';2 +1ka;a Jlu(p). 

Pesyn&TaT&I sanHCb!BaiOTCH npome, ecn11 BBeCTII BMecTo F 1 , 

llllll G 1 , H 1 (aHanorll C8KCOBCKIIX ojlopMoP8KTOpOB): 

k2 
G 1 -F 1 -MF 

- k2. 
H 1 -F 1 -TF2 

Fl 
G 2 •F2+M 

.. F I 
H2 • F2 + T 

.. 
Fl IIX niiH9liHbl9 KOM6HH8-

2. CocTOHHHSI nonSipasanllll "<IACTHll B 1 11 B 2 
/28/ 

6yAeM OITI!CblBSTb 4-BeKTOpAMII ( ITCeB-

AOBeKTOp8MII) ( II e ( ( (p) • 0, (eq) • O)) II HCITOnbsyeM AnSI Bbi"<!IICneHHil KOBa-

4 

1: 
t' 
,~·; 

·'j; 

·' 

J I 

/24/ 
pBaHTHblil ojlopMAnB3M M8Tpll11bl DnOTIIOCTB ( CMo ) o 0pB9HT81lBIO napbl B DpOCTp8HCTBe ...... 
:WOJKIIO xapaKTepB30BaTb cxpenneiiiiOil CHell TpoAxol! BeXTOpOB(f, m, n), KOTOpble Dponop-

-+-+ ({k"}t .. ,., ...... 
llBOHAIIbllbl COOTBeTCTBeHBO BeKTOpa:w k , I - -:a-- , [k X I J , rAe I• r -a • Jlel!CTB'"' k -~ 
B ,t~yxe 'leTblpeXMepBOrO ODBCaHBH0 BB9AeM ABe TpOiiXB 9ABBII"<!Hb1X 4-BeKTOpOB, KOTOpble BMe-

IOT cneAyiODlBII BRA: .. 
1-li: f

1
•(l,Ol .. 

2-H: l 1 • (f , o) , 

DBCB 'lepe3 4-BeKTOpbl: 

m• (.: ;0) 
.. 

n•(n,O) B CIICTeMe llOltOII 

m•(it,o> n•(iLo> B CBCTeMe DOKOII 

f 1 [ ( kp) p l ,.N;k---pr 
1 (kq)q 

l --lk----,--1. 
I N I q 

m • ..L [k 1 (1p)p -(lp)(pk)k + ((pk)
2 

-p
8 

lr.
11 

)I]. 
N,. 

<-~ .,fi ..;a 
np. •-w;;-'p.v.\pk 11 1,\Pp, N1 • '""'2m"7' N2 •-r,;; 

R- 2 
N,.- T..;u. ..j1-• • 

. ..jR ax ..j1- 1 
2 

ND• ---
2 

2 2 4p.
2 

2 ( lp) 

B, 

Bl 

x•-k
2

, R•(~ -x)(M -x), ••1--x ·- --· {Ra 

t • r- • , 
!I 2 

4p. ~xi~, -lfs~1 

BnB B 38-

1 -STO KOCBHYC yrna MeJKAy 
.. 
I B 

.. 
p B CBCTeMe neHTpa Mace DApblo 

OTMeTBM, "<ITO 

I ~ 0 COOTBeTCTByeT f+ ~ t_ t rAe f+ , f_ -aHeprBI! ll03BTpOHa B 3JI8KTpOBa, B3M8-

peHBb19 B CHC2'9MG DOKOSI B I ( nu6o B CBCT8MG DOltOSI 8 11 ) o 1.fcttOnJo3YSI BB8AGBHb19 ne-

peMGHIIb!91 aneMeBT BHBapHAIITBOro ojlaaOBOrO 06'b8Ma d0 MOlKIIO npeACTaBBTlo B BBA8: 

(4) daq dar da• ..;R. 
dO • B (p-q-r-a) ------ .. 7.'::-r dxdadc,a8d4od~. 

2 ~ 2r 0 2 •o 64 m 1 .. 
k B CBCT8M8 

3.t~ecb d cos 8 d<lo - aneMeBT Tenecuoro yrna, B xoTOpblll sanpatmeB B&KTOP 

DOKOSI B I t a 

'ITO coa8 • ((ltl 
I( I 

~ - yron DOBOpOTa DnOCKOCTI! napbl ( 0 ~ ~ < 2 IF ) • 
YAo6BO npBBJITio, 

TorAa oT yrna 4o B3M9pBMb18 B8nB'IBIIbl Be 38BIICJITo 
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s. npsseJl&M csa'la;na peaynbTaTbl Bbl'lRcnessA Jl.JIB nepexo11a B 1 ... B 1 + y ,, npocyM

uaposas no nonHpB3anBOSSbiM COCTOBSBBM ~Tosa, BepoBTSOCTb nepeXO)la BM98T BB)l: 

dwy • f (l + II "1 coati) dcoa6 , 
2 Re GB* 

a .IC\1 + \&\* 

1 M~ 8 I I r. __ (-l <\C\ +\111), G·G 1 (0), B•B 1 (0). 
2. 187 .. , 

BeKTOP nonHpsa._as qacTan~>~ B1 pases 

t .. - a + I'' co• e t' . 
1 + 11\{\ou 6 

(t) 

3Jl9Cb CBB3b KO~BDB8STa acBMM8TpBB II c npoexnaejl nonHpsaanss. :oraCTBDbl 8 1 sa 

aanpaM9SB8 JlBBlK8BBB (npB ' '" 0) OT.JlB'l88TCB 3S8KOM OT B3B9CTBOrO COOTBOW8BBB Jl.JlH 

pacna)la B1 .... B1 + , . 

BepoBTSOCTb nep9XOJ18 Jl.JlB pacna)la c o6pa30B8BB8M napbl MO~O aanacaTb B BB)l9: 

- A I I dw• 8rt(l87) •t 
yRa fcl()' , dO' ,. ..;. ds dcoa6 dt/1 d It 

" 16rt I 

I I I 1 I I 
f- M (~ -xli\C1 \[h+61' -x0-• 1 •ll+\Ct\ U-• all+ 

lg I I I I I 
+ ~ (M -xll\11

1
\ [h+61' -xU-• a)]+ \B 1\ U-• a))+ 

+ f t<,f 1 ) + l.,(,m)+ f 8 (,11) , 

- I I I 
f f • 2M~yRIReG1 u; [b + '" -x(1-• a)-ReG 1 B!0-• a) I 

f., • - 2M~ .Ji a.j;'z y1- z 1 
( Re G1 Bt + ReG 1 a; ) . 

;-:---1' 1 II I 2 
f.=2a..,fSsy1-z [M (~ -xllmG 1 G'Ta+~ (M -x)lmB 1 B;J, 

('f
1
l•\{\ooa6, ('11)•\,li1116coelt, ('ml•\{lel116al11~. 

4, EcnB nonolKBTb G1 - G1 (O) , B 1 • B 1 (0) 

~:;.' 
B npeseope'lb B9.JlB'lBSaMB •arr 

(2) 

cpaeaesBD c 9JlBBBD&A, TO B3 (I) B (2) seTpyJlsO nony'lBTb DpBO.JlBlK9SBYD ¢opuyny Jl.JlB 

KO~~BDB9ST8 KOSB8pCBB ~ 
II 

~-
w. 

•y 

1 ~ dx 1 61' I ll :1 1 
.. - J-r(x+21' )y(l---lU--rrl0-"7r -:-:-~>• a, . 117 ,. " , ~ 1 + 7 

'". 
y-

\HI 
m 

6 

no 

~I 

.~ .. '1 
I .. 
.~~:-
.~ 

·~t·.· 

., .. -.'>'" :··'n'l". 
'• 

:._:' 

I 

l 

3aaqeBBe ~ cnaoo 3aBBGBT OT y Tax, Jl.JIB pacna11a I+,. PY 1 1 
"'iii) <i. ~ ~ iii) 

- 1 1 a Jlml a ... I y TiO ·~ ~ ~ 16ii"" • .llna ODP9119.Jl8SBB y 9CT9CTB8SSO scnollb3o-

B8Tb paCDp9Jl9.Jl9BB9 KOSB9pCBOBSbiX nap no D9p8M9SSOl! X y KOTOp08 npR X >> 6 I' I 

Yll06so 3aDRCaTb B BB)le: 

d X I X 
(~) ~ • ooul (1 + y -7). 

dx y1--!r 
~ 

Taxoll cnocoo asansaa axcnepsueaTam.sbiX nasBbiX ycnemao scnonb3osanca nps onpeneneaHH 

0 /25/ 
OTSOCBT8.JlbiiOil qeTaocTR I A , onsaxo ero upsMeiiBMOCTb csm.so 38BBCBT OT senB'IH-

Bbl ~ • .lJ.eliCTBBT9.JlbiiOo B3M9119llll8M ~pM~811:TOpOB MOJKBO npeseop9'1b 0 9C.JlB 

II dGa ~ li 2r'~ G + .. __ dx 
B 

+ 1 (\ dGt 2 dB 1 '2fGr'" C1X I + 1--.d-1 )J « 1 • 

no asanorllll C ¢opM~aKTOp8Mil llyK.JlOIIOB )l.JlB OU8SOII: 8CT8CTB9RHO nO.JlOlKBTb 

1 dG a 1 dG 1 M .<.t
1 

> 
-r;~- t<• >. cT- T. -6- (II asanorB'lBO Jl.JlH u, 

11 . 1 a 
) , rne <r > ~(-2 -l , •,•, 

Macca fl -M830Sa .. Torna B9.JlB'II!Ha B II:Ba)lpaTBbiX CII:OOII:aX ~ 0,2 nna nponecca 

- - + a ... I y ( ~ - 124 Mse) s <: 0,8 Jl.JlB I ... PY ~ • 262 Mas) nps y • I, 

0 -
a nns I ... Ay ( B 

1 
• B 1 • o l STa eenll'lBBa ~ 0,06. 

5, PaccMOTpllM Tenepb BblpalK&IIIl& nna nonapaaanBB BTOpB'lHOA qacTBDhl. B cany yc-

noBBB (Cq ) • 0 ee~~:rop nonapBaanBH ~ ynooao xapaxTepBaosaTb ero npoexnBBMB sa 

B811:TOpb1 fa • ID • 11 • AsanorB'IHO, B9KTOP ' oyneM xapaii:T8pii30BaTb ero npoexnHBMB 

sa f1.,m, 11 nOCII:OllloKY ('p) • 0, TeM CaMbiM Mbl nonyqaeM COO'l'B8TCTBB9 C OObl'l-

llb!M ( Tp8XM9pllb!M) cnOCOOOM ODBcaBBB, KOI')la DO.JlBpB3aDBB qaCTBDbl 3a)la .... CB B 88 CBCT8-

M8 DOII:OR, 3aDBCbiB8B 8911:TOphl ' 
B ~ B BBJ18 CTO.JlflDOB, HM99M: 

(

tfl )) 

<t•> -+ 
(~11) t

s tD) (
5

t
1

f
1 

s,.0 +t- S..t 1 

s.o s.r, 

5

t

11

.) ('t') s.. ({m). 

s.. (,11) 

sf, .. 

s,.,. 

s ... 

.lJ.,ng KO~~BDB8BTOB II:Oppe.nBUIIIl Slk DOilyq&IDTCSI Cll9JlYIDIIlll8 BbtpalK&SBB: 

SfD ·-2~IReG1 B"ia[2x +61' -x(1-s11 a)]+ReG 1 B~(l-z
1 a)), 

S.,
0 

• 2M~.JR_.J;•y1-z 11 
(ReG11 B~- ReG 1 B~) , 

---~~~~~~ 12 
Sao • 2ayx zy1- • [M (~ -x)lmG 1 Gt -/:;. (M -xllmB1 u;J, 

7 

(S) 

(4) 



i 1 I 1 1 I 1 
Slat

1
•-M (A -sliiC 1 1 [2s+41' -sU-• all-lt 1 1 U-• all-

• a I 1 I I I 
-A (M -slllll 1 l [b +41' -sO-• a)]-lll 1 ~ 0-• all, 

s I I I I I 1 
M (A -•Hit 1 1 uO-• l+lt 1 1 0-• a)]-

•• 
a 1 I I I 1 

A (M -sl[jll 1 1 uO-• )+ 111 1 1 0-• a)]. 

I I I I I I s •• ·-M (A -sHfGa I nO-• l-It, I 0-• a)]+ 
I I I I I a 

+A (M -sl[IR 1 1 uO-• l-111 11 0-• all 

--. al II s..t,• 2a..j&oyl -· [-M (A -s)ReG I G~ + A (M -slReH, H*• ]. 

- ~1.--:T a I I I 
Sf • 2ays •v 1-o- [M (A -s) ReG 1 c; +A (M -s )ReB 1 H:]. ... 
sfs. - 2MAyR a..;& •vl-•* u.c. Ht - l•G I H:). 

s.t
1 

• 2MAyRavs•Vl-•" (lmGaH!+I•G 1H;l, 

- I s .. •- 2MAyR [ImG 1 H~ uO-•~ -l•G1 HfO-z a)] , 

- I s_ •- 2MAyR[ImG 1 H~uO-• ) + ImG 1 H!O-s 1 al] 

(5) 

(6) 

MoryT 110Tpe15osaTI>Cll BblpaJKeHBll, ycpenaeaa&Je no aeJtOTopolt oi51UICTII 3H8"19HBII s , • • Ecn11 

Su. 
0603H8"1BTh ycp9AH9HHb19 Jt091jJ41BilB9HTbl -,- "19p93 .< S lk >I TO 

dxdz 
f 51t--.-• (7) <Slit> • 

fl~ •• 
6. nony"'9HHhl9 ljlopMyllbl npRM9HIIMbl B AllH pacnana 

0 - + I -> Ae e 1 llllYDI9ro c coxpa-

aeaReM '19THOCTR. B STOM cny.ae H 1 • H 1 • 0. Jilcnolih3yll ycnoaae yHBTapaoCTH AnR MaT-

PHilhl nepexona T 

+ + 
-I(Tba -T ba) • I Tbc Tea (8) 

H Tpe6yH RHB8pH8HTHOCTB OTHOCHT91lhHO 06paOI9HBH Bp9M9HR 0 MO~O noK838Th, "'TO ljlopMijlax

TOphl AllH pacnana I 0 
->Ay (Ae- e +) non~hl 6b1Th neltcTBRTen&HhiMH, ecna ae y'IBThiBan. 

pacceHHBH Ay -> Ay a JtOH9"1HOM cocTOHHIIR. B cny'lae JKe cna6oaneJtTpoMaraBTHbiX pac-

8 

nanoa (Tana I+ .. py npasaH '18CT& (8) ·Taro JKe nopHAJta, 'ITO R neaaH (alSo nponecc MOlK 

HO p8CCM8TpRB8Th Jtalt RllYDIRII B AB9 CTllABB: I + .. nlr +, plr O .. p)l), R ljlopM$8KTOpb1 Cyin9CTBBHHO 

x/ /26/ 
KOMilll9JtCHhl - CMo • noaTOMy Allll Cll815031l91tTpOM8rHHTHbiX pacnanoB H9T T81tRX cpaa-

·HIITellhHO npocThiX cnoco6oa npoaepJtR CP(T) -RHBapH8HTHOCTR0 lt81t 3TO 6&mO npennoJKe-

/S/ o - + 
so a nnH nepexona I .. ~ e , R HylKHO Cp8BHRB8Th nponeCChl C "18CTR!l8MH R 8HTR 

"18CTRil8MBo 

B aarneM cny'lae, Korna no cnBHOBhiM nepeMeHHhiM aneKTpoaa a noaaTpoaa npoaonRTCB 

CYMMHpOB8BH90 RCnOilb3Yll CP - aasapaaHTHOCT&, MOlKHo noJJ:aaaT&, 'ITO Allll nony'leHRll ljlo 

Myll C y"'aCTH9M aHTR'IaCTRil R3 ljlopMyll (1-6) AllH 'laCTRil HylKHO 3aM9HRTh 

c,,. .. - c,,. I .. - z ' H 1,2 ... H t,.a (9) 

TaKRM o6paaoM, CP -aaaapaaHTBOCTb neneT 1t PRAY cnencTaall, KOTOphle MoryT 6b1Tb npo-

B9p9Hhl 3KCnepRM9HTa/lhHO: 

a) paaeHCTBO aepoRTHOCTBII pacrrana no COOTB9TCTBYIDDIHM K8H81laM: 

w(B 1 ->B 1 +y)•w(B 1 ->B2 +y), 

-+ - - -+ w(B 1 ->B 1 e e )•w(B
1

->B 1 e e) 

6} TOlKI19CTB9HHOCTb pacnpeAB/19HRII KOHB9pCROHHhiX nap no aljlljleKTHBHOII MaCC9 rraphl 

A/Ill H9nOnllpH30BaHHhiX "'aCTRil ( ( • 0); 

a} paneHCTBO KoaljlcpHUH9HTOB aCBMM9TpRR ITO B91lH"'RHe H npOTRBOnO/!OlKHOCTb no 3HaKy 

(;;--a); 

r} H81lH"'H9 onpenenaHHhiX CBH3911 MBlKAY KOS<PijlRUH8BT8MR 5 lk o. lt0t'Opbl9 /!BrKO yc

MaTpRB8IDTCH R3 cpopMyll ( 4-6} H npaBHil ( 9} • 

0. - + 
7. B aaKiliD"'BHHa cnenaeM aecKo/lbKO aaMa"'aHRII o pacnaAe I -> Ae e 

a} nycTb I 0 
aerronRpR30B8H8 H R3M8pReTCH HOPM8/IbH8H K 11,/lOCKOCTH nap hi KOMITOH9H-

T8 nOillipR38UHH (en ) . CornaCHO ( 3} • ( 4} R ( 7) , ycpellHRll no Z ~ 0 R CO Xp8Hllll TOilbKO 

rnanabJe "'llBHbl, nony11aaM npH 

<<en> > - l> 

• min>> 41£ a 

!!• 
f ~(1 • 

xmtn•v• - ![)lmG 1 Gf 

LX dx 
f x 0-~l[G 1

1 

Jt.mln 6. 2 

Jilcrron&ayB oneaxy llllR cpopMcpaKTopoa aa rryHKTa 4, nony"'aaM, "'TO rrpH y x min = 10 Man 

/27 I 
<(en)>:;! 0,03. 0TM8THM, "'TO 110/IY"'BHHOB H91l8BHO 9KCil9pHM9HT8/IbH09 3H8"19HH8 llllll 

x/ AaTop 6naroAapea B.H. 3axapony H H.IO. Ko6aapeny, KOTOpbie yKaaanH aMy aa 

9TO B8lKH09 06CTOHT9/IbCTBO. 
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B8nH"'BHbl 
dG I A • --1 I G I (0) I . p8.BB08 2, 7. B8.XO.llBTCS! B DpOTBBOp8'0:B c HOI OlleBJI:OI, 
dlt 

KOTOp8.SI naeT ~ 0,2, Ha5moneHHhlll acjJijleitT, O.llB8.ItO, 88 BbiXO.llBT 38. upe.Qeny llii)'X CT8llliAIJl'N' 

HblX OTKnOH8HHII, 

6) HaMepease Koa4l«!lsnse.aTa KoppenSIIIBR S •• (cw, (8)) noaBOnBno 5&1 onpe~~:eu'l'lt 

oTHOCHT81lbRYIO "18THOCTb I 
0 

A 6ea Dp8ADOnOlK8Uit OTBOCBTenJo.Bo D0118A8US! «!lopM«!l&ItTOpoll, 

OTMeTHM, 'ITO no.Qpo6a&Ie .ll&JlH&Ie o nolle.QeBHB «!lopM«!luTOpoll 11 nponecce I .. A e- e + 

npencTallnSIIOT RHT9p8C AnSI DpOB8pltB COOT.BOW8BBII, llb1T8K8.JODXBX R3 ylOIT8pBYX CRMMftpRI 
/28/ 

H MOil91lH KBapKOII ( CM,, H8DpRM8p0 ) o 

ABTOP rny6o~:o 6naro.11apea B.A. Ap6yao11y, B,H, 3axapolly, H~IO. Ko6aape11y, M,A,Map

Kolly, B.H.OrRellenKoMy, H,B. nony6apRBOIIY R A.T, ~Bnxnno11y aa noneasble aaMe'laBBB B 

o6cylKJl9HRH, 
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