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B npol\eccax 1<0repeHTHOI'O 06Pa30BIllHIR aeKTOpHIJX II nCefl,ll.OB~KTOPHblX 

pe30HaHCOB Ha H,!I,pax Me30H8.MI1 Hapfl,ll,y C I1X 06p830BaH.I1eM 3a ClleT CIIJlb

Horo B3IU1MO,ll.el1cT BIIR ( 06MeH BaJ<Y.YMHIJM nOJlIOCOM) n~O~ICXO,ll,l1l' TaKiiie p01K

AeHlle 3TKX pe30HaHCOB B KYJlOHOBCKOM nOJle R,ll,pa (OOMeH Bl1yTYaJlb~M 

;r -KBaHTOM) . 06a O'l'I1X MeXaHI13Ma OOP830BaHI1R pe30liaHCOB AOMIIHI1PYJOT 

B OOJlaC~'11 MaJlblX t -nepe,ll.a'l MPY. U,ll,HO!poTOHHbll1 BKJla,LI, B CelleHl1e lJO/li

,ll,eHIIR BeKTOp~ II nce~OBeKTOpHNX pe30HaHCOB Ha MPax, KaK nOK83aHU 

B paooTax
/I ,2 ,Henocpe,n.CTBeHHO BblpaJliaeTCR \.jepea W;lpI1HY I1X P8,ll,I18.4110H

Horo pacna,n.a Ha nceBAOCKaJlRPHhlH Me30H 11 paMMa-KBaHT, a pOlK,!\eHlle 

pe30HaHca MOiKeT 6blTb HaOJIDAeHO no ero a,n.POHHOMY KaHWIY pacna,u,a 

(3~KT npHMaKoBa 13/). 4eJlb~ HacTo~eA oa60Tbi RBJlReTCR H3YlleHHe 

0IiP830BaHIIR nceB,ll,OBeKTopHoro pe30HaHCa Al (I ,25) B KY110HOBCKOM 11011e 

Mpa, 113MepeHlle CeqeHHR 3Toro npOL\ecca II 113BJ1elleHlle Wl1pl1HhI fJa,u,l4a'

L\IIOHHOrO pacn8,ll,a Ar-rJT,r. llu1PI4Ha !J8,ll,II8.4I4OHHOro fJaclla,u,a AI - pe30HaH 

ca no KaHaJlY JTtf' COCTaBJlReT MaJlyKl BeJIl1l1l1HY - IU-'i o'r nomiC!! 

Wl1pllHbI H 113MepeHlle npRMoro pacnana AI""'" JTJ- RBJlR9TCR CJlOJKHol1 ;J8,ll,a

lIe/1 B~eJIeHIIR 3Toro rrpoL\ecca Ha ~He IIHTeHCHBHblX ~pOHHhlX pacna,u,oB 

C .JT 0 - Me30HaMII B KOHe4HOM COC'l'ORHIIH. 

AH~peHL\llaJJhHOe ce4eHHe o6p83oBaHHR AI-pe30HaHca B KynoHoBcKOM 

none RApa HMeeT -BHA/2 •6/: 

3 2 
do':= 2]A!~ i S1frl.~Y- ~.41 Yr(A?JTJ) t -;mt'n/f(i)j {j}2

cJt 2JJT+1 \MA,-mnr' t . 

PAe J:rr - cm1H HaJleTan.l\ero r,eao';.a , JA -CllliH AI-pe30HaHca, F{i) 
f 

rpopw.:paKTop Mpa, -tmin =(M 2.PmIT )'l. , P - ~yJIbC HaJleT8JOll\ej;i 4aCTH4bl. 

~3 Bwp~eHIIR tI) AH¢¢epeHL\llaJIbHO rO ce4eHHR CJIe~YDT HaIIOOnee B~e 
CBO~CTBa KYJlOHOBCKoro pO~~eHl4R peaOHaHCOB. MBKCHMYM B AH~peH~

aJIbHOM celleHHH HWWA>lTCR npH -t =2 t min , lJOJIOllleHHe KOToporo He 

3aBHCllT u'r aTOMHOI'O BeCa RApa MIIWeHH II n8,ll,aeT C POCTOM t KaK 1ft 
B 0611aCTH 60RbW14X nepeAali. Ce4eHHe 3aBH CliT OT KBaApaTa 3apR,ll,a RApa , 

TaK liTO OTHOCHTeJlbHW~ BblXOA HB l 'RJKeJlbIX R,Il,pax OOJlbllJe. lIeM Ha Jler KIIX. 

http:S1frl.~Y-~.41


11 OHO mlHej;lHo 3aBI1CHT 0'1' lllJoIp!1 Hh1 pa,Il,I1~OHHo ro pac n a,Il,a. l'aIDlM o 6pa

30M , ecnl1 T onbKO 3neKTpOMarHHTH~~ npo~ecc ~aeT BKn a,Il, B pow~eHHe 


AI -pe30HaH c a, 1'0 o upe.n.eJleHl1e ero pa.n.II~110H"rlO£\ WJllPI1HbI COCT OrulO 6 b1 B 


113Mep e HJIII1 n OJlHOrO Ce 4eHI1R pO~eHI1H. UAHaKO A
I 

-pe30 HaHc I1HT8HCI1BHO 


pO)!(.ll,a eTCH B npou e c ce ~11¢Oal{L\1111 Me3 0HO B Ha R,Il,pax C Ce4e Hl1eM, BO MHoro 


Il:3 npeSbillI8JOil\IIM KYJlOHOBCKoe p O)!(.ll,eHl1e. fIapL\ioIaJJ bHo-BonHoBo£l aHaJJl1 

31f-c llcTeMbi n OKa3aJJ/ 
7 

, 8,9/, 4l'O AI - pe30HaHc B KorepeHTHoM npouecce 

(aMfJJlIoITY,D,a n04l'I1 nOJlHOCTblO MHHMaJI ) npel1MYIlleCTBeHHo po~aeTCH B coc 

TORHIIRX C HYJ1eBo i1 Cn l1paJJbHoCTblO B napl\l1aJJ bHOA BOJlHeJPLM=1+S0 (f.1V, 
rAeJP - CnI1H- 4el'HOC'I'b 3:1T -CI1 CT eMbl , L - Op6H'l'aJJ bHblii :.IOMeHT ,D,l1nl10Ha 

OTHO CI11' eJlbHO ..71" --i,le3 0Ha, He ,lpmm.wre;.~ero .o.rurnol1 ,D,l1l1noHllo i1 cH CTeMe, 

'v] - npOeKUI1H Cnl'tHa J Ha OCb KBIlliTOBIlliIlR B CI1CTeMe ['oT!\JpI1Aa-,tVKe KCOHa. 

C ,Il,py ro ~ CTOPOHbI. B KYJIOHOIlCKo r,i I )Olh,l\eHI1H A r p e30HaHca BI1P'l'YaJJ bHhl£l 

rawJ~- KBIlliT n04TH peaneH,H Ar - Me30H pO)!(.ll,a eT CR co cnHPaJJbHoCTblO~ I, 
TO eCTb OC HOBHoi1 napll,H aJJ bHot\ BOJlHO £l 6YAeT CO CTORHl1e 1+-S 1+- ( 5'11) . 
T aKI1 M 06Pa3 0M , HHTe~epeHL\l1R 3JleKTpOMaf'HH'f HOH H )l,I1CPPB.J<W10HHO~ 4 ac'r ei% 

aMDJlIITY)I,bi 4pe3 Bbl4ai%Ho MaJJa,l1 3'1'0 06CT 01!TeJlbCT BO c.vll\eC~'BeHHO 3aTpy ,Il,

HHeT B~eJleHH€ npouecca KYJlOHOBCKoro 06Pa30 BaHM1! AI -pe3 0HaHca. 

,LlP.Y f'llM ~lexaIlli~MmA , ,IPIIBO,lJ,fIlItaM H polt<-AeHl1lO A I - pe30HaHCa B COCT ORHHI1 

1",511- ( SIr) , 1!BJlIl e T CH Kore peHTHoe 06p1l:30B8.HJ1e 3To r o pe30HaHCa co 

3HalleHI1eM Cnl1pWlbHOCTI1. OTJIHllaJOll\ioIMCR 0 '1' Cm!paJIbHOCTI1 lIa CTI1 L\bI nYl.I Ka. 

OCHO BHO~ BKJla,D, B a,D,POHHYIO 81.\ruH1TY.D.Y ,Il,aeT tJ - noJllOc . Cm ltl 11 4eTHOCTb 

KOTOPOf'O T 8 )he, tl TO 11 Y [!>o ToHa. Ce4 eHl<le 3TOf'0 l1Pol\ecca J.!MeeT Bl1)l,/ I O/: 

do Z I /2 	 (2)dt :: A,C.s(i-imi'I'IJ F (t) , 

r,ll,e A - aTOMHbli'i HOMep , Cos - aMfJJJHTy~a pOif{,ll,e HJ.!R. 3 'I'0 Cellelrne B n e pe)l, 

HeM KOHyce p aBHO H~JJlO n pJ.! t =t rnt'", , JlI1Hei1Ho pacTe'r C POCTOM t ( 
AO 3Ha4eHIIH t =(12A 1Jj-1 II 3aTeM na,D,aeT J.!3 -3a nOA8SJleHHp. CPOPMlPru<TOPOM 

R,Il,pa. 06a npouecca, KYJlOHOBCKo e 1<1 a,Il,pOHHOe 06pC13o BaHI1e C n e peBOpo 

'rOM c nllHa A1-ll.e3 0 Ha KorepeHTHbl, )\ Ce4eHJIle PO~eHl1R COAeplllHT TpH 

4J1eHa: KYJIOHOB CKJIl H, CIIJlbHHH )\ IIHTep!\JepeH~OHHh!» . 

Ha pll cYHKe I npe,ll,CTaBJleHO paCC'll:TaHHOe CetIelUle. ,<y.l!OHOBC]·m.1 .BIUla,D. 

(1) 	,Il,OMHID!Pye T IIPl! MaJIllX t I TOl',I(a Kalt c IDII:.H1m BKJla)l, ( Il) - npM cpe.n

Hl1X i' . OrpaHHtlJll BaJIC b MMhIMli f -nepe.n.a4aMH, KYJlOHO BCKHii BKn8,ll, MOltieT 

npeB~aTb BKJI a,Il, CIIJlb HOr O B3a1! MO,ll,eMCT BIIH . K T01~ Woe nnll BblCOKH X 

3Hepf'MRX ( 40 ['3B/c) ClUlbHblH 11 I1HTepcpepeHL\l1 0HHblA lUIeHbI MaJlbI n o 

CpaBHeHl110 C 3J1eKTpOMarHI1THblM BCJIe)l,C TBrre TOf'O !\JaKTa, 1.ITO ltYJlOHO !:lCKOe 

2 

pOJl[,!l.eHl1e pacTeT KaK tOf} (E) , a CHJI bHOe n 8,ll,aeT KaK 1/p 
TaKHM 06Pa30M, xapa KTepHaR ,Il,JIR KYJIOHOBCKoro pO~eHI1H t' - 3aBII CI1

MOCTb CetleHMR n apl:\MaJIbHo i1 BOJlHh! 1 ~$1 f , Z2. - 3aBI1CJ.!MO CTb Ce4eHI1H 

II p e 3 0 HIlliCHo e nOBe,D,eHlle ,D,aHHoA BOJIHhI l103 BO.11llT YCTIlliOBHTb npllpo)J,v e e 

06Pa3 0 BIlliIlR )\ 113BJJeldb IlIHpl1HY nap~aJJbHOf'O pacna,D,a. 

B ,Il,aHHo A pa60Te npHBO,D,RTCR pe3YJlbTaTbI nap~IIWJbHO-BOJlHOBOrO 
aHanJIl3a 3KCnepl1Me HTaJI bHbIX ~aHH~, nOJlY4eHHbIX Ha cneKTDOMeTp e MHC-I 

B COBMeCTHOM 3 KcnepIIMeHTe ( $"'PH -I1TaJII1R- Ol1HJ1). BoJlHOBO~ aHaJJI13 /? ,b.9 
ea~HI1 

$-"f" (A 
J 
l) - Jr+-.,. JT -#- .7T - +- (IL"2), 

(A.l!) - flApa Be J C_ Ae... S,~ 7;., C.,AS' Ia ,Pb, c~eJIIlli np l1 HMIlYJlb Ce 118,ll,alO

lUero Me a OHa 4 0 faB/e B 0 6JIa CTioI Macc 3JT-cHc TeMbl 0 , 8 - 1,4 1'3 8 

,Il,JlH Bc ex HAep BMeCTe 11 -t " ~ t . ,f',Il,e i' ~ - llepe,ll,a4a, cooTBeTc TBYI() 

lUaR JIepBoMY ,Il,lIiflpa~lIoHHoMY MJ.!HIIMYMY. )l,JJR Pa3HblX 06J1aCTe~ no.(_ 

- nepe.u,a'!9 .1 ,D,JlR rpynn M ep C MaJJblMI1 II 60Jlbilll1MH Z R,Il,pa. JJ oJlHbJii 

Ha60p BOJIH, I1CnOJIb3yeMhl~ B aHaJJJIl3 e. 

6bU1 )\3yqeH pllliee B pa60Tax/'1 , 1:3, ~ . tI 

~Jl O YCl'aHOBJleHO,4To peweHlle He 	 ! 1 

.,13aBI1CHT B npe)J,eJlax OWI160K 0'1' ~onoJl ... , lao 
HI1TeJl bHOrO 411CJla BonH, BKJI~4eHHbJX : r• l 
H aHanH3 . bbJJJO H!Ul,n,eHo , 4'1'0 BKn a,D, 

BOJIHbI 1+$1 t cymecT Be H ,Il,J1H OlU-IC8-	 f'L. _~~ 
HHl1 3 KCnepl1UeHT aJJblibiX .L\P.HHbIX . 	 .r. Q,'ii I C!U 

t {,.•• /(}'
ria pv. CYHKe 2 npeACTaEJlCHa I1 HTeHCI1B

HOCTb BOJl Hbl 1+$1+ B 3 aBI1 CHMOCTil 

OT ~:aCCbJ 3 JT-cHcTer,'J:,J . BKJla,D, AaHHOi1 

BOJlHbI COCT8SJlRel' - ~i OT AOMI1Hl1pylO ciO 1'S l' 
':3lUe r o IJKJl a,D,a COCTORHI1H 11 S 0 + :;j 

Ha p V.C YHKt:: J nOKa:JaHO ::OlleAeHl1 e lPa3 b1 t: 
- ISG

BOJlH~J 1-+S11 OT HOCI1TeJ1bH0 n apWlaJJb ~ 
1I0'~ HOmil" 6PO~(JJl). KOTOPM B o6Jl ac

I'll Mace u, 6 - 1,4 f" "i) H!~eeT i.1eAJIeHHO 

MeHRIUIII1' :C ft Cl1rHaJI . ItPHBe.l\eHHhle o1llll 6 

KH 11 11 HT f'flCIl BHOC'rl1 H pa:1e n nCHOBHOM 

" " 
Q 

" ":3 
;:,

90 

30 "i jl1l l 
1 
jill 

JOYCJlO!:lr.£;II .,. cI JllI1()Ka"-lll .pHT11 napaMeTpOB 08 10 12 I ~ 
:,1"'TOAU !Aa K~I1!t.aJILHorl) npaB)\ono,ll,0 6I1R II 

;,Hd1.lV,TCJ1"HU npeshlWalOT CT11'rI1 C1'114eCKHe ,lc . 2 MJJT U3&] 
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UW~bK~ . tla pl1cyHKe 4 nOKa3aHa ¢a.3 a Bc,n HbI 1.+;;1+- OTHOCI1T8J1bHO pe30

HaHCHol1 a 3T0l1 o6JJaC'rJll Macc BOJJHbI 1+$01' , OT BeTCTBeHHoi1 3a p OlK,Il,eHlll e 

Ar MeJ oHa B npo~ecce p,l1cjlpaKl.\lHI. lloc 'r oHHc T BO cjla3bl BOJlHbI 1+51+ OT HOCI1 

Tt:!Jl b HO BOJJHbI iI'S 0 +- 03Ha1<aeT, 4TO BOJIHa t ""S1 +- pe3 oH.l1pyeT B T OH J!(e 

(,JD,1Rcnl Mace, 4 TO 11 AI - pe30HaHc ( 1 ~30+ BOJlHa) . 

~ I :-> ~ 2100 t tf c • 

i ",. II j 11 j1 II 
t ,0 

'2 -17(1
J '----', wt fljl/IHII!

d~ I .., 
8-

30' &- -2S0 

I, , 
08 

, 
10 

I,2 , 
H 0.8 ! 0 I t /lI 

M3JT [ ( .. I,] /13n [[38] 

1'1-1(; . J PI1C. oJ 

v 'I'OT ¢a1(T, a 'l'aKlt;e IJeaOHaHCHO- noJ],o CiHoe nOBe.n.eHl1e I1H" 8HCI1BHOCTI1 11 

O'rllOCI-lTCJ1bHOW rfJa3b1 5 (1fS1+-0-P0:Y B 3RBI1CI1MOCTI1 OT MaCChi CHCT eMbl 

JTt-Jr -Jl- YKa3b1BaJO'r Ha pe3 0HaHCI lbie CBOWCTBa BOJlHhI 1~$1+ C TeMl1 lKe 

nalJaMe-rp8.MJ1 , 4TO H Ar pe30 HaHC . 

lloJlHoe Ce4eH.ll8 06PI130BaJU1f! BOJlHbl 1~S 1 f B 06JlaCTH i~acc ,1\:3.1r 
o'r O.d 13ll J],O I ... f'aB I-l ,lI,1IFl nepeAa4 0.$ t' $ t 

,~ 

nOJl'y4eHCl pRBHblM 

l U, 05J ± O,021) i.10 , 4TO e OCT aBJJRt::T ~ J{ OT BKJ18,1\R aon Hbl 1~.5 0 T 

B AaHHOM AHaJ1830He MacC ~ nepeAa4. 

!l BblRCHeHI1R MeXaJil!3Ma 0 6Pa30BaH11R BOJllfbi 1.+$1'" I1CIlOJlb30aa

JlHCb ,ll,Be XapaKTepHCTI1KI1 , llol1 c ytlIl1e KYJJOI:IOBCKOM.y pOl!l,1.\eHl1lO pe30HaHCOB 

Ha RAOax : l2. - 3aBHCI-lMOCTb 1l0JlHbIX Cel<eHI1I1 Ha RAPax 11 -t' - 3aBI1CI1 -

Macee jllJ;fr • 3H84el'll1R £,' 11 t ~ OWII1 BhlOPaHbI Jl,J1 il. KaJK,!l,Or'O Mpa e 

yqeToM npl1MepHOI"O palleHCl' Ba tUICJt9. co6b!'rJ.111 B KaJf,ll,OM 113 Tpex I1 HTepBa
, , L' ,. , , 

JiOB (0 ., i, ) ,( t, , tz ) • ( (;l' t ). 3Ha4e HHfI BeJlH411H t% 11 -t~ ,ll.Jl1l Bcex 

R,II,ep npH BeAe~ B Ta~e. 

Ta6JJH1~a':::I 

:::I 
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AJlR 113Yl<e11l1R '2 Z. 
- 3JlBI1CHMOCl'l1 n OJlHOrO CC4eHIH! 0 6 Pa.30BaH11R 

BOJlHhl 1 ~ S J ~ BCfI caBOKYn HOCTb Mep 6 h11la pl136HTa Ha ABe I"oynnbl. 

TaK HI13b1BaeMhle r pynn'y "Jle r i<HX" ( {3".. C J AeJ S,') 11 I"oynny "TR!(e.nblX" 

R,lJ,ep (J~., eLl" A3' Ta J f b ), TaK KaK MaJlOe ~HCJlO Co6b1TI1~ pea~H ,ll,JIR 

KWfUl.OI'O Mpa B OT,IJ.eJJbHOCTI'l H e .103BOJrnJIO Ha,D,~;n{O Bbl,tieJlI1Tb BOJIHy 

11-S 1" ,1l,.1lR: OT,IJ.eJl bHO B3RT OI'O R,lJ,pa. 

[JOJlHble CetteH.l1R OOPl130BaHI1R co c 'rORHHR 1. ~S1 +(J.1T.) nOJIY4eHbI paBHhlMI1 

( O,IIJ :t O, OBIl t.l d i1 t 0,01J ~ O,OIl) 1.10 JlJIR r pynn "TR:!teJlLrJC" >'1 

"JleI"K>lX" Mep COOTBeTCT BeHHO. CJJlUo!,JJ.aeMoe OTHowelUle 3T>lX CeQeHI1J;J, 

COI'JlaCHO 4x>pMYJle (I), PasHO 9,5 , 4TO xopowo corJlacyeT cR C aeJl>l411HOioi,MOCTb Ce4 eHI1f1 KYJlOHOBCKOr'O pOlK,Il,eHl1R. tla pHcYHI(e ~ Iloe.n.c'raanelta 

t.' -3aBI1 CI1MOCT b HHTellCI1BHOCTI1 BOJlHh! 1..+S1 ~ )l,J1R OOJlaCTI1 a!N>eKTI16-
J nOJlytteHHOH 113 3KCnepl1r.1eHT8JlbHblX ,ll.aHHhlX . CJJe,ll,OBaTeJlbHO, BOJlHa { 1-,$ 1r 

RBHO lIpORBJlfleT CBol'icTBa, npllc:vrqHe KYJlOHOBCKOMY Mex.aHJll3MY ee o6paHhiX Mace Tpex Jr -t,:e JOHOB OT 1 ,2 fao J],O 1,3 f3B . nOJJ.Y4eHHWi ).\JlR 

Bcex Rllep BMeCTe _ haK BHAHO , aTa 38BHCI1MOCTb y.n.oaneTJlOpllTeJlhHo 3 0 6aH11R. 3HatteHHe 1llI1pl1Hh1 rlY pa.n.i!~OHHOro pacna,D,a Ai. -7 :TT<Y. 
113BJ1e4eHHO£\ 1013 BeJlI1~I1HI~ nOJIHOI"O c e 4eHHR OC>PI13 0 BaHHR BOJIllbI 1-tS 1~c orJlacyeTcR C n ;"c.n.IIOJ101r:cHAe~. 0 KyJlOHOBCKOM MeXaHH3Me DO}!;,ll,eHIUI pe30

OKa3aJJOCb paBHhlM 560!: 220 1(3B , ,D,.1UI 3Ha~eH.l1f1 MacChi AC pe30l:laHCaHaHCa AI' leooerw-I ecKoe pacnpe,IJ.eJleHl1e. npe,IJ.C'raBJleHHOe Ha 3TOM JKe 
I ,255 r3B 18/. nOJly~eHHoe 3Ha4elfl1e illHpHHbI HaxO,ll,l1TCR B COI'Jlacl1l1 Cpl1CYHKe ( ooo:lHa\ie!-i;te - X ). DIl'ffiCJI6HO no (j>oPMYJle (I ) c y~eToM / II{3KcnepHMeH'fW":I'i.:..I uF.r.a,r;,.::.o K8.h\.Il,0ro R,li.;;a B .u.aHHLlA AHaJl830H no -t ' 11 ee 3KCnepl1MeHTaJlbHhlM aHa4eHHeM,rroe.n.eTaBJIeHH~ B pa6oTe 11 
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B 2-3 D83a MeHbwe T eopeT~~eCKHX rrpe~CK83aHHA WHP~HH PaAHauHOHHoro 

pacn~a A~-7J(or ' OCHOB~X Ha Mo~e~~ BeKTopHoH ~Or~HaHTHOCTM 
H MOAe~M KBaOKOB /4,5/. 
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n pHHHMB e r CR nOAnMC Kii Ha npe npHHT~ H co06~eHMR 06beAH HeHHoro HHCTHTYTa 
flAe pH~X Hc cneAooaH HH . 

YCld Ho o n eH3 cneAy~~aR C TO~MOCT b nOAn~CK~ Ha 12 MeCR 4 eB Hu ~ 3AaH~A O~RH, 

BKn04a R nepe c~nKY, no OiAcnbH~M TeMa T ~ ~eCK~M Ka ·rerop~AM: 

I1 HIlEKC 	 TE HATHKA ~etia nOAnHCKH 

Ha r OA 

1 . 3KC ne p l1MeH Tal1 bH a R ¢l 101 3 ~ K a 8b1G OKlo1x 3He pn-1w lO p. 80 Kon. 

2. TeopeT~~ecKaA ¢ 10131o1 Ka 8WCOK~X 3Hep rlo1~ 17 p . 80 I<on. 

3 . 3Kcncp~MeHTa~bHaR HeHTpo HHaA ~~3HKa 4 p . 80 Kon. 

4. TeopeTH 4 ecK8 R ~101 3HKa HIo1 3KHX 3Hepr HM B p . 80 Kon . 

5. Ma TeM3THKa 	 4 p . 80 Kon . 

6. R~e pHaR cneKTpOC KonHR H paAHOKMMHR Ij p . 8 0 Kon . 

7 . ~101 3H Ka TR*enux HOWOB 	 2 p. 8 5 Kon. 

8 . KpHo re MHKa 	 ~ p . 85 Ko n . 

9 . YC KOPH HlllH 	 p. 80 Kon . 

10. AD TOMaTl1 3 r3 UHR 06pa6oTK~ 3K c; nc pa.1MeHTanb Hux 

ABHHblX 7 p . 80 KOn . 

11 . B~4HcnHTen bHaR MaT e Ma'H Ka H Te XHHKa 6 p. 80 Kon. 

12. X.., MIA R 	 p. 70 Kon . 

13. T eXtlH Ka (Ju.13101 4ecKoro :) Kc ne p'HMCHf.J 8 p . 80 Kon. 

14. H' c C I1eAOBaH~.A TBepA~x. Ten H l+I "'AKOCTC,:;i 


~ACPHWMIo1 Me TOAaMH 1 p. 70 Ko n . 


15 . 3Kcnep~MeHT anbKaA $1A3~Ka AAe p HblX pea K4~H 


npH ~3K~X 3Hepr~RX P . SO Kon . 


16 . .a03HHe Tp~ A ~4 !l1MSH K.:l 3alLlKTW 	 P . ~o Kon . 

17. TeopHA KOHll,eHCHposaHlioro COCTORHHA 6 p . 80 Kon. 

18. I1 cnonb30aaHHe pe3 ynbT aToB H Me TOAOB 
f1)YHll~~t1ranbHWX 4t&13H ~CKHX Hccne ,QoeatlHH 2 p. 35 Kon. 
D LMC*H~~ 06noc'fAx Hay KM H TCxHHWH 

19. nHIJ¢iHJHK J 	 I p, 20 Kon. 

I IJJArmt M., Mu.r I (~,n" (KfH •• flM.nCH ol 	 ruA~ . 
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