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LIHK poCKOOMil8CKM6 WO.It81UI •MPHH I'HI'8HTCKKX wynbTM0011bllbiX peao

H8HCOB ( I'II.P) , 00ll811ylt , 6!116 He J{OCTMI'11H TOI! CTeneHH 38KOHil611HOCTM, 

KOTopan xapaKTepua .rtnR wo~enel 11-4/ , nocTPQeHHHX A4R onzcaHHR 

D0110ll8HKR rYP K C61l6HMI! B036YllA6HMR HX B paanMilHbiX RA6PHbiX peaK

UKRX • .b HaCTOIIJII66 BpeMII npo~OJill8.ll'l'CJ! UOliCIGl UO yCOB6Jlii6HCTBOB8-

~ WO)I.enelt , COOC06Hb1X Jt8Tb K011MileCTBeHHOe OOHC8HM6 He TOHbKO 00-

110ll8HIIR ueuTpa TRll6CTI! l'UP , HO II KX UIHpHH/b--
13/ . fJiaBiilil rrpe,nMeT 

HCCJre,IJ.OB8JUIJI B y:KaaaHHHX pa6oTax - BKJia.ll aaTyxliHliR ~ B.lilll ¢pa.r
wenT8UMII) l'WP no 6onee cno&HbiW KOH~Kryp8UKRW K8K Od~eTeo
pe~eCKHI , TaR II KonB~eCTBeHHHA. 3TOT a~eKT MHTeHCIIBHO 

118yll8eTCR B p8KK8X KB83111l8CTIIIlHO-~OHOHHOit MO~enu/14/, npH~eM 
3H81liiT811bH8R ll8CTb Bblll011H6HHbiX pa60T OOCBRUleH8 C~eplllleCKKW R.ztp8W 

(cw., nanpKwep, /tJ,13/ ). H ~t8CTHOCTK , B /tJ/ noKaaano , llTO 11Jpar

weHT8UKR CIIHbl fYp (o6yCnOBneHH8R B38KWO.ztei!CTBII8W KB83Mil8CTIIU C 

~OHOH8WK) .ztnR C~8pllll6CKIIX R.ztep 00 ABYX~HOHHbiU COCTORHIIRW RBnReT

CR OlljJ6A8nRilllllll $8KTOpOW llpH <fx>pap<>BaliliH HX WliJlliiH. ,IJ.nR .ne$)pampo
B8HHbiX R.ll6P npoOneu a yqeT8 8HI'8pKOHMileCKIIX ~K'fOJI OK8381181.:b 

ropaa.no 6onee cnollnolt, M .110 neAaauero Bpewenll 61>11111 nony~teHbl n11m1> 

OlleHb npeJtB8piiT8nbHbl8 peaynbT8Tbl B ee pe•eHHII / 1o/. 
Pacc'IIIT8HHbl8 B rapwonH~teCKOII npx6ulleHHK mHpiiHbl NP Ae~pwll

poaann~>~x R.ztep /3/ H8XOAftTC8 B U8ll110XOM COOTBeTCTBIIII C 3KCnepll loleH

T8nbHbiWII A8HHbl llll. 0.rtH8KO II B 3TOW C4Y'186 OCT8eTCH 8CTeCTB8HHbllt 

BODpOC 0 B1111RHI!II ~ee CJrO.aHX KOH¢BrypaUHI Ra UOROlleHK8 

l'YP , IIX mKPIIHY II CTPYKTYPY ( 1160 HeB03110llHO aapauee OUeHIITb Be•ll
qiiHY 3TOI'O 3~KT8 , H8 npOBOAR qpeaauqai!HO C110llHbiX C T6XHIIIleCKOii 

TO~ 3pelUUI 'DlCJreHHHX paC'ICTOB). 

3~KT 38TYX8HIIH p~p DO ABYX~OHOHHHM COCTORHHHM llOAP06RO 

Hay ~ten na np11wepe RAPS 154 Sm /16/. PacqeTbl , npoae.n.enn~>~e Ann rM

ranTCKoro AMD011bHOI'O, 1180CK811RpHOI'O KB8APYll011bHOI'O II KX3K0116ll8-

Ul81t BeTBII OKTYll011bHOI'O p830H8HCOB , DOK83811K, llTO 4>parweHT8UMR 

OAH04>0HOHHbiX COCTORHMI! A81iCTBHT611bHO IIW88T M8CTO. 0AH8KO , K8K 

OK83b1B88TCR , SWweKT 88TYX8HIIH pyp CBOAIITCR K nepepacnpe.ztenen• D 

CK11bl peaOH8HCOB BHYTPI 06118CTII IIX CYUl8CTBOB8HII8 B He npHBOJ{IIT K 

aaMeTHOMY yBenM~eHM~ w1p1 H BblmeynowHBYTbiX peaoaancoa. Pac~teTY 

t ~.- .! > "' ; , ...... . 
IJ l~ • 

. r : .. ,.,"' ~v , Cfif, 
.... -- - - -- -



6b1Jlll BiiiiOJIH6Hbl MJl CJiy'WJl .ltOBOJil>HO CHJl1>HO OrplllllAeHHOI'O qoHOHHOrQ 
npocrpancrsa . 

Uen» aacr os•ea pa6or~>~ - aay~eaxe (s KOAK~ecrseasou nnaae) 
BJliiHHBB 38TYX8HHH ryp DO ABYX¢cHOBHHM COCTOHHHHM H8 CBOaCTB8 ra
r8HTCKOrO AHnon~taoro peaouaaca B I 76 H f . 

naxee npaasr cne,11.y~i nopR,li.OK aanoaeaas. Heo6XOAHMI>Ie AllH 
npOB6A6HHR pacqeTOB ¢cPMY~ ,li.8HY B § I . neraax pac~eTOB H o6cya
,li.6HK6 nonyqeHHYX pesyKbT8TOB npHB6,li.6Hbl B § 2. BYBOAI>I npeACT8BDe
HY B 33KJIIReHJD! • 

I . ~opxsos111 

UoAen&a~>~a raMHn~troHBaa BKncqaer noreanaan, 
cpe,11.aee none AnR aearpoaaoa a nporoaaoa cacrex , 
nOnb-MYDLTHDODbHble CHDH /I4 ,I7-I9/ 

BOnHOB8R ~YHKUKR 6epeTCR B BHA6 

OnBCbiBBD~A 

napaNe 11 xynna-

1r f'"•,.J .. _i_ 1f9za+ o-+ ]'·J '+'j (K )= ~(,fiQql + (2 ~ Dq; ~~ gz To . (I) 
t 1 ~1•9z a+ . 

3,li.6CL 9i - 006p8TOp poa..eHMR ¢cHOH8 , L - HOM6p KOPHR C6-
Ky1UipHoro ypaBH6HKR A1111 ~aosos xynnilllonbaocra t;AJ.L , ll' o -
wosoaaJ.dt saKyyu, j - ao11ep soa6ya..eHHoro cocroaaaa c npoeKuxel 
cnxa~ aa oc& caoerp1111 RAPS K a qeraocrn tr • Koac{lclllliUleaTY 
c;t • Dfj"9z onpe.zteJUIDT BK!8A O,llHO<lJOHOHIWX • .ltBY*BOHHJiX 

KOMDOH6BT B BO!HOByll <IIY~ /I{ rr1o U CJIO ¢0110808 MynTIUIO!bHUCTII 
~ • KcnonsyH B8pH8IUIOHHYJl npiHU,Jin , IIOllHO nonyun CHCT6Jq )lllR 

Kos4$1naearos C • D • ceKynHpaoe ypasaeaae A1111 aaepru soa-
6ya.zteaHYx COCTORHaa /I4,Ib/. 

Paar 118TPKUY STOa CHCT6Mbl onpe,ll.6l1R6TCR qxcaou <llOBOBOB ,11.88-
BOII MyllL'rilllOliDHOCTH q B OAHo<lloHOHBOJ q&CTH (I) . llpa HCC46AO
B8BHJI A6<110pMX pOB8HHYX RA6P C npoii8Jiyroquol H BYCOKOI &Hepra&MH 
BOS6ya,ll6HaJl nOAH06 ~CliO T8KHX COCTORBHI MOa6T AOCTir8To B6CKOJ1D
KHX corea. ll08TOIIY B A8HHOX CJyq88 OK88YB88TCR fi0!688B 116TOA CB
JIOBYX 4JYHKIUII (W(») /3,14/, C~HOC'l'D ero 38JCJ1Dq86TCR B TOM, qro 
OH ll03BOllH6T BYqBCDHTL H6DOCp6,1lCTB8HHO p8Sl1Jiq8Ye yCp6A86BBY6 no 
aaeprHJI ~axqecaae senxqxBY, asa&eaaexwe xa axcnepa11eara , IIJIBYR 
HSllJI•HJii 8T8U p8Cq8T8 K~OrO ypoBHJl B OTA6~LBOOTI. 

BBKaol X8p8KT6pMCTKKOI sos6ya.zt6BBYX COCTORHJII C npoxezyroq
BOM H BYCOKOi 3H8prKHXK B036Y&A8BHJl •• B qacr aocr• rMPr RBl1Jl8TCR 
nose.zteue cuosol 411HKitJIJI npoe.zteaaol Beponaocu E A -nepexo
AOB B 38BKCJIXOCTI OT 886prHJI BOa6ya.zt6H.JIR ~ 
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BlllpaaeHKe ADR H66 HM66T BKA 
i -+ L' 

6 (E ) =_L JmL H ) Mii.'(z )Li(9)L.dg)l (2) 
ll, '2 f'( I t' F ( z) z - . Q. , - ?~l z 

K nerKO MOX6T 6YTL npeo6p830B8HO K 6onee )A06HOWy, C TO~KK ape
HKR BblqHCD6HKa ,H 6onee KOWn8KTHOMY BKAYX: 

\

F(?) Li (9) I 
f, Li(q) O I · IJ 

6(EA,'l)=- ff Jm F<l ) l -:: 'l+ Lz 
(3 ) 

3AeCL Benii~HIIS Li ( q) sypaaaeTCR qepea 
aoB /IU( ~ - napaxerp y cpe.t~HeHKH , 

xapaKr epaCTKKK wo11o-

F(z)=detlf(wi-z)Jie - xir' (z ) /1, (4) 

u~·9z u9•9z. 
K .q,(Z ) = L. qi 9l' 

tt ~~9z w 9, +091 - 2 ( 5 ) 

U 919z f Q + + 1 ~ [ 9 , 111 91 o 
~ =Vi< fj Hv9 Q 91 Q92 > = (£ .,~, r (vv) Tvv" <P/v~· + 

+ r 9' ( vV') ( lflv" lfl/~~, +<PJv, C/JJ,~.) +(CJ,::: 9z )J (6) 

- x arpHqHNA ane weHT saaKMo.t~ekcTB KH Hvq KB83K~8CTHU c ¢cHOH8MK, 
OTB6TCTB8HHb1U 88 !l>p8rW6HT81.111D l't.IP no ABY~OHOHHI>IW COCTOHHKHM, 
W9 - 3He pr11H ¢cHOH8 , \) - KBBHT0Bbl8 qHCD8 ypOBIIeA Cpe.t~Hero 

nona , B8nMqMH8 r 9(\1\J') onpe,ll.eneaa B /'a,IO/, s enaqxay lf/ 
B <P - BMJlnHTYAY ABYUB88Jiq8CTK~HIU COC'l'Of!HHa, BXO.llfllliH6 B BOn

HOBYD ~YHKI.UID ¢caoaa /d/. 06oaHa~ea11 e ( 91 == 9 2 ) noApaaya eBaeT 
CD8r86lilble, OTDKq8D~6CR OT npe,li.Y.ztY~HX nepeCT8 HOBKOA KHA6KCOB 91 

H 9?. , 0TIII8THW, ~TO npH nony~BHIIH (2) H6 y~HTYB81U!Cb qneiUI, He 
weaHDUU!e IU!cna KBaax~acTIII.I B oneparope E)\ -nepexo.z~a.b paooTefi~/ 
6HJO UOKaSaHO, ~TO npa BbiKliD~eBKH B38KM OA6 ACTBHH, T.e. KO~a 

liCe ug• ~= 0 , !l>YHKUU 5 (EA, ? ) nepeXO.IIRT B CUOBI!Ie <llYBR
IlHit npiiOJlllae HMR cnyqaAHYX 11>83: 

X) YOKHO AOK8 38tb, tftO BWp8a 8HB8 nO A 3H8KOX J m He qro II HOe , 
K8K ~yHHllKR OTKl1JIK8 AnH ABHHOA 38,1l8qH. 
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f) (E9 . ~ )RPA = ~ L~ (g) 2mfn-r.{)" . . -.. _ (7) 

TSKIIII oopaaow, onpe,lleniiH no popt.tyne (.3) aenillliiHY {)(£;..,'2) 
B OOJitiCTII f'r,,f' H cpaBHHBBR ee CO 3Hil 1J61III6 ll 1 nonyli61IIIUll B OJJ,HOlpO

HOitHOU n p110JIHnl6 HIIH (¢oJ:*YJia ( '7)) , MO.llHO OU6HHT:h 9q¢;eKT ¢pan.leHTa

UHII ll.;P no 1lBY XlPOIIOHHhlll COCTORHKRll, 

2. AeTIJJIK paclleTOB II O<iCyaAeHKe peaynbTBTOB 

0CT8 HOBIIIICI! H8 HeKOTOJ.IUX ,ll6T8nl!X J.18CIJeTOB . l.lbl IIC00Jib30B8JIII 

noreuu.wn bYACa- CaKcoHa c napaweTpawH 113 1-.aJt O.ztHOIISCTHIJHbll! oa-

3 MC B3RT AOCTB TOIIHO WllpOKilll: YIIT6HO nopR4K8 100 K6~TpOHHbiX II 

CTOAbKO 46 npOTOHHbiX YJ.IBBHeKKA C!JBAKero nomL KoHCTSHTbl napKoro 

ll38 11ll O.Ite ltC rB~IR ll3HTbl 113 /i!.O/ KOHCTBKTbl UYJibTHOOJib-llYJibTIIOOJibKO-
' ro B38Huon.eHCTEsHR ObiJIH ne 3K8llt.iTenbHO neveuopwllpOBBHbl no cpaaH a-

HM ~ C /3/ C T611 1 liTOObl CO Xp8Kt.iTb npBBIIJibHOe OnHC8Hi16 HMJI:BI!WIIX 

Bi16p8UliOHHbiX COCTORHII~. ~eKTHBHUe 3a~ fionaraDTCR paBHHMH 

(N/A, -Z/ A). 
P8Cli6Tbl 4JparweHT8UMH r!aP no ABYXqJOifOiiHbl lll COCTORHIIRIII npoae

A6Hbl n.nR r HraHTCKoro JJ.Hnoni>Horo veaoHaHca B 176H;. SblnM YIITB!fbl 

qJOifOHbl c.; A<. 4 1 niJHlle w B p8Cli6T8X Jl..llH K8li:Jl.OK llYJII>TIIOOJibHOCTII 

Ao).l llli orpBillllli!BBJIIICb H81160nea KOJIJieKTI!BHblllll tj;OHOHBlllf .IIBHHOI! 

llYJibTHOOJibHOCTM. YqyTbiB86111b16 np11 TBKOIII odpe38Hi! il O.ltHO~OKOHHb16 

COCTORHIIR AB~T OT 70% .ItO 95% BKJI8~8 B JHepreTKIJ6CKM B3BeW6HHY~ 
Cywwy n p HBe.D,eHHbiX BepORTHO~TeA ~JI6KTp!Ali6CKII X 06peXO.ztOB , COCT8B

JI6HHY~ M3 acex WOHOKOB , pacCIIKTBHHUX a rapYOHK'IecKow npKOnMli:S HKK. 

4Hc no oroOpauublx ~AH pac llaTOB ~ouosoa 6~:o~no ropa3.ztO waH I>ma nonKo

ro IIX IJIICJIS, ~JIR .IIIIOOJibHOrO pe30if8HC8 113 80 ~OHOHOB C 9 = 10 
( 113 auepreTKli6CKOrO II~Tepsana 10 ,8-14,6 YaH) B OAH~OifOHHOK 'IBC

TM aonuoaol! ~YHKUKH (I) YliiiThiBanocb nHIIb 23 ; :as I5b qx,uou oa 

c q. = II ( c auepnel! 12 , 3-16 , 5 WaB) Y'IIITbiBBnoci> 33 cpoHoua . 

HeKotopo e oO~ee npen.craBneHHa oO o0pe3auuow cpouoHBOw npocrpaucr

ae ,IJ,86T T801111U8 . 

KoHe quo , c~eHHe ¢ouoHHoro JipOCTpaHCTBa SHa'iHTeJIJ.HO o6Jier

ttaer pactteTU , O.D,HBKO OCT86TCR OTKpbiTblll BOnpoc 0 BJIIIRHHII OT0po

W6HHbiX M8./IO KOJLJleKTlrlBII314J)OB8JlHWX 4X>HOHOB Ha ¢pal'M6HT~ COCTOJi

HIIA C npoNe~yTO lllfOI au eprHaA B030yli:.D,6HIIfl . !lO-BH.D,IIllOlly , 3TO Bn iiR

HHe He Oyn.eT ODP6A6JIRO~IIIII H600Cp6ACTB6HHO B 06JI8CTH PWP , OAHBKO 
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OHO IIO:aeT OK:J38TbCR Cy!lleCTll6HHblll i'> p~MOHe Onepr~llt CdH311 HyKJIOH8 1 

M ero HeuO.<O.iliii.!O jlii1TUil8'fb npM p8CIJeTe !JB.llMBU•IOllllbiX illil j)il i! Heli 

TpOHHbiX ~630118HCOB . 

Tatin11ua 
UOpe38HMe ~oHouHoro npocrpaucrua B 

176 H/ 
m. z m. z 

l\p. mo ~ l.. i(9) % :~-W9.iLd9 )% 

10 2.5 91 , 9 91 . 7 
II 33 94 , 3 94 ,6 
20 29 !:l4 • 5 '/11,5 

21 50 72 ,8 7..J ,4 
22 21 90 , 9 uU ,7 
.30 I3 Y7 ,4 ~~ . tl 

31 20 96 ,3 '::lU ,9 
32 30 94 , '::! '::l(J ,6 

Pac11e ru ;,~eKTOB Slll'll!JUOHII IJUOC'fH B IJeTHO-IJC'rHt.X R::{pax TCXIIH

IJeCKH OK83bLB8.0TCH AOI!OJihglO CJIOXHbi~H, noCKOJibKY n;m BbiiJHGJieHIIII 

uarpl!liHbiX aneweHTOB u'J . 9l /b/ H600XOA~UIO YIJHTUBBTb CTPYKTy

py KB.oiAOrO ra p llOHHlleCKOl'O ~OHOII8 . !IOJIIIOe IJHCJIO KOllnOHeHT tlOIIHOBO~ 

~YHKUHH OTA6DbHOrO ~OHOHU ~OCTIIPBCT I! HCKOTU!JUX CJiyiJSH.< HeCKOJih

Kli X COTeH II A8.1e Tb1CRII 1 fl03TOIIY npBK'fMIICCKII d0JN0illl0 f,biJIO yiJeCTh 

TOJibKO 118li00Jib~ll6 1!3 HIIX , 

n!JH Bb11JMCJI6HHI1 u 11 Pz YIIMTUB8JII!Ch fl HWb K014110IIeH·rbl 'II 
H cp 1 ,IJ,8~.l\M 6 BKJI8,ol ll H\JjllliiJ.IO.dKY IJOflllOuv•l ·11YIIKU>l ll tlJOHOH!:I U011blU6 

H6KOTOIJOH B611HIJ H!Ibl E 
lJeM 6run;e 08p8M6 Tj> C R HyJID, T6M TO'IH66 C'IHTai>TCR M8TpH'I

Hbl6 3JI6M6HTbl U ~. f/t 113 (6) ; C YB6flH'I6HAer.\ C aoopOI<CklM8UII.R 

CTBHOBiiTC.R BC6 6onel rpy6olt . B H8C'I'O.fl.U6R pe60'1'6 t 6paJI8Ch poB

HOR 5· 10- 3, JTO - OO'!'RM8Jil>H06 3H8'16HII6 £ , '!'8R Kru<: 

a) U ~' IJz p8CC'I!1Tblll81l'l'C.R C p83YI.IHOR TO'tiiOC'!'bD; 

6) opH yse q 11RCHpoB8HHOM qOHOHHOM 683KC6 (CM. T86JIIII.zy) 

aTo - MHHVM8.Jll>HOe 3tm'leHHe E , JI6ll:&ljee a np~eJiax 
B03MO.llHOCTe.ll 3lfo'l (Dpi! C <. 5•10- 3 

B03HKI<86T nJXl6JI6M8 OaM.R-

'!'1! ::lat ) . 
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PeayJihTB'l'l:l pac'leron (eM. ¢op.1yJiy (3)) CIIJIODIJX qyHJ<UJrll 

fJ ( f (Q ) C Y'l6TOM <)"pal1oi6HT8UIHI DO .D.BYX¢0HOHHat. COCT O.RHRRM npe.n

CT8BJI6 tll:l Ha pKc. I-4. llJI.R cpABil6HKJI npV!ae.ne Hw T8H.ltfl 11 q yHHI.Um 

6 (EV2)RPA (eM. ¢ op.tyJiy (?) ) , 

Ha PHC, I H 2 nOR838HI:l COCT8llJJJIDIHl6 rU8 JITC!<Dro ~DOJihiiOrD 

pe30HaHc a c K:: 0 B K = 1 , pac uen ne m rl:le n a -3a .ne¢Of"'AIIJIVI 

R.zu>S I?6H; . 113 STI!JC pzcy HJ<OB c Jienv e r , 'lTD y'le T B38t~Mo..nencraH!l 
RB83~8C'l'I!U C <f;OHOH8MI1 H6 Dp!1BOJU!T !< CY !10CTD6 HHOMy H3M6ii6 HI!Il OO

B6Jl6HIDI CKJIOBWC <fYHRilldl f}(£f,l() C 1<= 0 11 1(::: f no 

Cp8BH6HHil C COO'l'B6TCTBYJ<l!UWK B6JIH'4V!H8MK 5 ( f 1, '() RPA • .Il.JIR 
RONnOH6HTI:l C 1( = f K3M6H6 1Hl6 l! BOBCe H63H8'lHT6 JihH06 , OJUIB!<O 

.ll.1I.R ROI.tDOH6H'l'l:l C K = 0 H86JIIl.IJ,86'l'C.R OTJIH'lU6 B 00ll6)1CIHII1 RpHBI:lX 

6 ( E 1, '2 ) H 6 ( E I, I?) RPA , KM6Dll66 MSCTD a a He pro 'l'KtJe-

CROM HHT6PB8JI6 II , 5-13 MaB . llJX>K30Ul JIO HOROTOpoe crJia'!mD811!16 

Rpi!.BOA 6 (f1,rz) (ON. PKC • I). Ci!JIOBH6 ¢"YHKUHH , DJ)6)1CTABJ16H-

HI:l6 Ha p11c. I H 2, paccttHTI:lBaJtHch co 3H8'l6HK6M 6 = 0;5 MaD . 
He pnc. 3 DORB3BHO noae.neHBe 0 { E 1, '2 ) B b ( E f, ~ )1PA 

B HHT6PBBJI6 SHeprKH 12,3-12,9 MaB , pa CC'lt!T8 HHI:l6 c .6 :0, 05 MaD . 
llpK T8RON DO.DJ)06HOM p8CCNOTJ>6HI!l! BIIJlRO , 'lTO <f"r~J1o16 11T8IDI.R B 1161<0-

TOpW: CJlJ"'WiX IIIOJteT 6NTb CYUI6CTB6HHOH. !13 pMC . l 14 :G Truate 

cn~eT , 'ITO 3a C'leT W6xaHH3Ma 3aTyxaKHR 0JlHQ¢oHOHHYX 

COCTO.RHEJ 3aM8THOro yaenxtteHHe WRpHHI:l ~nO~bHHX pe3oHaHCOB C 

K = 0 H K = 1 B .R.npe 
176 H f aa nJJOKCXOJ!HT . ll>Dp.~aJihHB.R np~ttJI!

aa 3TOrD 06cTO.RT6JibC'l'ED 38Kncqe6TCR B T OM, t!TO nonpaBKH R O~oOO

HORHOMy npn6JI~tllt61utll RPA , x apaRTepasyeNue BSJIB'llutaMH K l~' (r; ~ 
B6C~~8 MBJII:l (paC'l6TI:l nOJ<838JIK, 'lTD AB&6 H8H60JihWif6 H3 HKX 116 npe

BWD8DT H6CJIOJibJUtx COT K3l:l) , 'lTO , B CBOil 0'16p6.1lh , CBJI38 HO C M8-

JIOC'l'Lil B6JIHtti!H U J1 lfz , Bli31:lB8DrtHX <fparM6HT8U!IIl niP DO JmYX

<foHORHllN COCTO.RH.H.RN. 4-H3K'l6CR8.R DpM'li!H8 Orp8H.If'l8HHOr::> BJIIt.RRIUl 8H

rap.!OHHt!HOCTB 118 HHT6rpa.llbHU6 X8p8RT6 PI!CTHJ<H rM p , nO-BH.D.HMO

wy, CB.R38H8 C T6N, 'lTO CJ>6.1Ul86 DOJ16 B ClLI!bHO .Jt$pwHpOB8.HHWX J!,I{JllU 

y&e JlOCT8TO'lHO XOJX>WO OOHCHB86T BX CTpyRTypy,H OCT8'l'O'lH06 B38 KNO

.neftCTEH6 DpD.RBJI.R6TC.R CJI86e6 . 

He pnc. 4 noRaaaHH CKJIOBN6 ¢y HRilllll f5 ( E 1, '2) ,D)I.R coc-

'l'BBJI.RD.Qell c K:: 0 , pacc'IHTBRHI:l6 B r pex c JiyttB.RX : 

8) 8Ha'l8lWI Ma'l'pH'IHHX 8JleMeHTOB Ul4 g, Bl:l'lHC-

JlelUI IIJlii6.DzeHHO ( C = 5• 10- 3 ) no ¢OJJ'YJI6 ( ) , T ,6, 8TO Ta &8 

RPKB8.R 6 ( E 1, '2 ) • t!TO H 88 PHC. I; 
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1,8 
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I{· 

~(E1,7)[spu·~·1JS1 ) osHf 

o·o--r, 
D.= q:l5M38 

\2 
1,01\ ,-./', 5(E1,Q) =:_ 

\ 6(E 1,?)RPA o,e 
Op 
D,4 

0,2 

0 
12 

I 

12,1 12,2 12,4 

\ 
I 
\ "\ .J~ v v, 

" I I 
I I 

I I 
' I I ', ... / \ 

12;5 12/) 12,7 12p 

P~c.3 

6) ac e MOT pH'lHlle 3 JI6NeH\'H U ~1 9 2 61:UUl yBeJIH'leHH B 5 pas; 

B) a c e BeJtH'IllliH U ~1 9 1 
61UUl YMHOiteHH H8 10. 

na paMe TP D. 6HJI a3R\' paBH!lM 0. 5 l.~aB ( }(8}( H8 PKC. I 11 2) • 
~13 pHC . 4 BH,li.HO, 'ITO npH yaenH'!eHHil Cr!JIH a38KM0.11.6£\CTBHJl J<B8 -

3K'I8CTKU C qOHOHUMH 38Me\'HO M8HR6TCR ~OpM8 p630H8HC8 K KMOe\'CR 

.ABHOR TOII.UOHllHR I< YBeJIH'leH.KXl UJ:HillUW pe30HaHca,KaK H .UOJIJlHO 6L!Tb.H3 

prtC , 4 CJ!e ,cyeT , 'ITO ,na.lft8 T8ROe CH.Ill>HOe H3M6HeHHe BeJIH'IHH 

U
0
?1 ~~ x) ae n pHBO.W1T R sHa'lr~renbHOMY yae~eHHXl WHPHHH pe3o-

aaacd . 

CO!<pa~eHH6 cl-OHOIIHOrO npocTpaHCTB8 H 06p6 38HK6 C DOMOUU>D n a

paweTpa " o rpy 6 .n6 HIUI" £ B R8ROA-TO M6Jl6 s<f'¢eRTHBHO YJotelWII8X>T 
BJlWIH>te 8H r Op.IOHil'IHOC't'H . Q,li.H8RO 6C)lll 3TO yMeHbW6HHe CROMOe i!Citp:>-

X) MeTO.IUf'leCRM6 HCCJ1e JlPB8HIUI DOR838J!H, 'ITO npll H3Me H6HKH C OT 

IQ-4 .UO I<J2 H8 o.e.nld\ OOplJlPR NO!'y't' i!3Ne!U!TbCJI JlHWb O'leHb N8-

J16HbRK6 no 3 6CO.IlDTHOit BeJlK'li'!Re U ~· 9z ( ,..,IQ-6) , 60.nbmlle 11 S· !jl. ( w-1) B3N6HJL101Cb IIpJI 8'r011l JIDilo a a H8CKOJil>KO np:>ueHTOB. 

• 

1 

1 
I 

O,Sf 
&(E 1,Q}[spu.fv1JH' I 

' 

176 Hf 

0,7 

o+o-ro 

fJX \ 
(\6 6 "' 0,5M38 

~ 

Of 

<p 

Of 

10 12 13 

P~c.4 
11 14 15 Q.M38 

B8Tb , llpH'!eM C 38ll8COM, n011Y'18XlTCR pesy.nbT8TI:I, 116 CH.nbHO 0TJJK'I8-

IlmH6CJI OT llOJlyt!eHHHX npH HCDOALSOBSHKH BHWeynONRHYTLIX OrpaHH'leHHH. 

Cne.noaare.nbao , pKc. 4 .naer o6ocHoaanwe yorae~eHRD o6 orpaHK'len

HOM BJ!HJIHJHI cfp6Il46HT8l.UIH IMP no .uBYX(tOHOHRHM COCTOJ!HHJIM H8 HHTe

rp8.nbHH6 X8p8RT6PHC't'RRH rHr8H't'CROrO .nHDOJibHOrO p630H8HC8 B 

1?6 Hi . 

3 a R .n D q e a H e 

B pawRax RB83~acrK'IRQ-¢oaoRROlt wo.ueAH 11~ 6HJ!H pacctJBTBHLI 

CHJ!OBLI6 ¢yRRUKH npKBe.n.eHRUX aepoRTHOC Te A EI-nepexo.noa a 176tif 
c y~eTOM a~rapwoa~ecRRX ~eRroa . Pac~erw, BLIDOJIHeaaws a cnytJae 

~OaOAbBO OrpaSKtJeHBOrO ¢ORORROro llpDCTpaRCTBS, llOR83HB8DT , 'ITO 
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y'i6T 13381\MO,lle"CTBH.R RB831i'l8CTHU C qoHOH8MH np!!BO.Jli1T R ¢p8N8HT8-

U:UI TI:.P IJO ,llByXgOHOIIHI<M CXTO.AHMM PI nepepaCiliJ6Jl6.116HHD Cli.llbl .ll.H

IJOJlbHOr:> ce3:>HaHc8 EHYT,J?l! o6JIOCTB ero cy:uecTBOE8HIUl . YGeT 8Hra~ 
MOHH'l6CI<rlx aqcj enoB B I ' 6 1-/ f He npaEO.Jl;lT 1< yBSJ111G6HHD mnpiHiH .ll.H

nonbHoro pc30H8HC8 B 3TOM .A.npe , 

ABTOp r.11y6oRO nplt3118T8.116H npoq . B .l'.CoJIOBbS Dy 38 IWTepec R 

pa60T6 1'1 J1 , ,\ . : :aJIODY 38 U6HHH6 COB 6TH, DOJ!63HU6 06Cy l!,n.eHI1.fl It 8}(

THBHyD n:>ti.O"(h , 
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