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]a6opaTopxK TeopentqecRoi ipll:smat O6'I>e,lllmeHHoro KHCTKTYTa J'I,Jl;epHHX 
lICCJie,D;oBamtit, r. ,Ily~Ha, MocROBCROii o6JracTK. 

C ,D;HccepT~ett MOJKHO 03HaROMKTbCJI B 6K6JrKOTeRe OIDIM. 
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06maH xapaRTepllCTKRa 
ARTyaJibHOCTb npocSJieMH. McCJie,D;oBaHKe ROJIJiemmmx BOS6yJl!,Il;emmx 

COCTommii B O,nHOMepHHX CKCTeMB.X C pe3OHaHCiiliM B38lIMO,D;ettcTBKeM, B 
TOM qxCJie SJieMeHTapma: B036yJl!,Il;eHllii 60JI1,mott ILnOTHOCTK, IlO3BOJmeT 
IlOJIY'IKTb BaimyJl KHqJOPMaIJ;IDl O pasHoocSpasHHX CBOiCTB8X CKCTeM, 
BRJl!l'iamtKX RBaBKO,nHOMepHHe R!)HCTaJJJIH, IlOJIHMepH :e: 6:e:onOJIKMepH. 3TH 
:e:cCJie,n;o:eamm Heo6xo,IJ;HMR .wm pememm psma npo6JreM qmsKRK :e: cSnoqms:e:
RK, KaCamtKXCJI CTPYKTYPHHX cBoil:cTB nOJmMepoB :e: 6nonOJIKMepoB, KH
TepnpeT~ lIX cneRTpOB, :e:syqemm BO3MOl£HHX M8XaHK8MOB :meprmi: 
Bos6yJl!,Il;emm: B,IJ;OJib nenoqe'l'.HHX CTPYRTYP• 

UeJII, pa6oTH - HCilOJI1,3OBaHKe MBTO,IJ;OB ICBaHTOBO-CTSTHCTH'iecmrx 
rpm1OBcRKX qJYHial;ltll EorOJOD6oBa-TH6JIKROBa .wm ncCJie,n;ooomm ococSeHHoc
Tett IlOBe,n;emm Ron:JIBRTllllHWC B036yJl!,Il;emrux COCTOJllmtt B O,nHOMepHHX. 
CKCTeM8X C pesoHaHCiiliM B88l!MO,IJ;eicTBKBM. 

Hay,mM HOBllSHa :e: IlpaRTK'iBCReJI geHHOCTb. B ,lllICCepTanmi: pas
BllT noCJie,n;oooTeJII,Hllii no.n;xo,n; .wm pememm sa,n;aq, RaCamtKXM :e:cCJie,n;o
Bamm oco6eHHOCTett IlOBe,n;emm SJieMeHTapma: BOS6yJl!,Il;eHllii B O,nHOMep
HHX c:e:cTeMSX C pesoHaHCHHM B88l!MO,IJ;ettcTBK8M. C IlOMO~D TaROI'O no,n;
xo,n;a IlOJIY'l8H psm HOBHX Toqma: pesynTaTOB WISI CJ!yqali '1teCTROii MO
Jieey.n,gpHott nenoqRK c MBJIOtt IlJIOTHOCTbD SJieMeHTapma: B036yiimeHllii, 
IlOJIY'l8Hli ,IJ;OilOJIHKTeJibHHe ,n;aHHHe O noBe,n;eHKH SJieMeHTap}ll:lt BO36yJl!,Il;e7 
Im! 6oJII,mott IlJIOTHOCTK, 06 sqxpeRTax Bsam,m,n;ettcTBKH 8KCKTOHHHX Boa:.. 
6~eHKii c qJOHOHru.m:. Blme,n;eHo Ra'ieCTBeHHO HOBOe HeJI:e:HeiiHoe ypaB
HeHKe, OllKCHB8llJl88 ,IJ;BUeIDie 8RCKTOHHOI'O BO36yiimemm B wrmraoBOJI
HOBOM npe,n;eJie. 

Ilpe,nJIOJltemme B pa6oTe no,nxo,n;H H pesyJII,TaTH MOryT 6HTb HCilOJ!b-
3OBaHH npK KHTepnpeTanmi: onTHqecRWC n Hetl:Tpommx cneRTpoB RBas:e:o,n;
HoMePHHX MOJieey.n,gpHHX KPHCTMJIOB, IlOJIKMBpOB K 6KOilOJIKM8poB, a 
Tarote .wm·pememm npo6JreM nepe~aqn sueprnn npn nccxe~oBa.HHH pas
xnquwc OnoxornqecKmr nponeccon (nponeccon $orocnHresa, nponeccon 
uumeqHoro coKpameuna H ~p.) • 

~-. .WU~, 
f u,~ ricrJ1a1tormr.l 

-· pY/JBHM<:)TEHA 



CJre:qymµrn pesym,TaTH B!lllBHraX71'CR: JJi11lI Santl!TH: 
I) Psm TO'l!HWC pesym,TaTOB (~e O cneRTpe, WIOTHOCTH BOS6yx

,neHltli, 8Hep:rmt CHCTeMH H ~.), nOJlY'IeHHHX B PaMKaX MO,ne.mt 8.lieMeH
Tapmrx: B036YJmeHltli MBJIOit WIOTHOCTH, OTBetJ:amtHX 8RCHTOHHOil: O6.n:aCTH 
cne.KTpa JlteCTRoil: MMeR;yJIJipHott nenotJ:mr. 

2) PesyJII,TaTll no HCMe,noBamrn 8qxp0RTOB 8RCHTOH~HOHHoro BSaR
MO,neil:cTmm. 

3) Paspa6oTaHHllil: B .mrcceprarnm MeTo,n ITMYtJ:emm ItatJ:ecTBeHHO 
HoBoro HeJIIDieil:Horo ypaBHemm .nBIDJtemm eJieMeHTapmrx: Bos6YJmeHltli 
B,n~ nenotJ:Im. 

IlOJlY'IeHHlle pesyJI1,TaT11 npHMeHeHll R sa,na'lB.M paccesnma: 
He!TpoHOB H IIpHMeCHHM 3a,ntltJ:8M B O,nHOMepmrx: CTPY.KTypax. 

Anpo6amm: pa6oTH. PesyJIJ,TaTH .mrcceprarnm .noMa,nuBaJmc1, Ha 
ROHqiepemum no H36pa.HHllM BOIIpOCaM CTaTHCTHtJ:eCROil: qu:ISHRII (Jlr,BOB, 
Mali I975 r.), Ha BceCOD3HOM CHMilO3:icyMe no MelltMOJieR;yJIJipHllM BSaHMO
,neil:cTBMM H ItOHq>ol)Ma/.UIHM MOJl8R;yJI (Ilyntmio, MapT I976 r.), Ha 
ceMlUiapax .IlTili OWIII H HE~ AH CCCP. 

IIy6.Jl:Hruµnm. ITO peayJII,TaTaM .IO'[CCeprarnm ony6.n:HROBaHO cem 
CTaTeil:. 

Od'b&M pa6oTFI. JJ;RccepTrunm cocTOHT Rs BBe,nemm, Tpex rJiaB H 
BllBO,nOB, co,nepuT 93 CTPaHHnll MalllHHOllHCHOro T8KCTa. En6.n:Horpaqil!
tJ:ec.Kltil: CIIlICOK COCTOHT H3 76 HaBBamni. 

ConeJ)lltSHHe pa6oTH _ 
Bo BBenemm ,na.H KpaT.KHil: HcTopntJ:ec.tmi o6sop pasBHT:im: v.eTo

,noB HCMe,noBamm eJieMeHTapmrx: BO36YJmeHHil:, OTB8tJ:a.mtHX 8KCXTOHHOil: 
06.n:acTH cneRTpa .KJiacca cll'.cTeM, BKIIDtJ:~ero KBasHo,nHoMepHUe MOJie
RYJIJIIlHlle KpHCTaJIJIH, ITMll'.Mepll H 6ROII01mM8pH. OTMetJ:eHH BO3MOXHOCTH 
pasBl!TRII HOBOro no,nxo,na It pememm 8TOit npo6.n:em B O,nHOM8PHOM 
c.ny-qae, OCHOBa.HHoro Ha CTporoM ytl8Te CTaTHCTHICII 8JI8MeHTapmrx: 
BOS6YJJmeHHil: R IlOMe,nOBaT8JIJ,HOM ytl8Te Bcex ~aTHtJ:HHX MaraeMUX 
B HCXO,nHOM MO,n8JIJ,HOM rB.MWII,TOHl!a.He. YKa38.HO, KaRll8 acrreRTH 8TOil: 
o6ll!eil: npo6.n:eMH HCMe.nymca: B .mrccep-rarnm. KpaTKO l!SJIOJlt8Ho co,nep
ltaHHe .mrcceprarnm. 

B nepBoil: rJiaBe .mrcceprarnm nOJlytleH piI.It TOtJ:HHX pesym,TaToB 
IIO RCMe,noBamm PaBHOB8CHllX CBOttCTB 8JI8M8HTapHHX BOS6yJl,ltemdt, OT
B8"!18JiltllX 8KCRTOHaM B O,nHOMePHHX CRC'l'eMax C ;,gecTRO qlllltCXJ)OBWmWm 

MOJJ:eR;yJirum. 
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B nepBol -qacTH rJiamz C IlOMOll!I>D TO'lllHX COOTHomelmff M8lltJIY one
paTopm.m: Ilay.m R onepaTopmm ~PMR Rcxo,JJ;HHi! MO,neJrI,Hlli! rBMWII,TO
mIBH, OmtCHBa'l!Jtlltlt 8JI8MeHTapHlle BOS6Yl!,Itemm MSJIOii IL!IOTHOCTH B ne
no"qKe c o,nHoR MOJJ:eR;yJioi n a-qeffite, nepemcimaeTaa: B TepMlm:ax qiepi.m
onepaTopoB, .u;HaroHaJmsyeTCJI II 'l'aKI!M O6pasor.1 llOK8.3HBaeTca:, irro eJie
ueHTapmi:e BOSdyl'l,Itemm ?48.lIOft IJ.,!OTHOCTR B 8RCR'l'OHHOtt nenotnte C 
BaaJIMo,neftCTmi:eM (l.lrmraffrnmc coce,ne!,cooTBeTCTByJJT Mo,ne.mt qiepr.m-
rasa c .u;a:cnepcmett 

EK =v(A+2MCo-Sl<0..) 2
+(2.M'Sint<Cl)2-' (I} 

r.i:te K - BOJIHOBOft BeRTop; a., - n~CTOJIHH8/I pemeTmi:; e, , M , 
M/ - onpe,ne.mmrCII 1mepmel BOs6yx,nemm OT.IteJIJ,Hoi MOJieRYJIU 

lI Ma.T~ 8JI8M8HT8.Mir ,onep8.1'opa BSamtO~etlCT:mm:. 
BmrOJlHeHH BH1Dl:CJI8H_ml ~ I'pmta, naPHHX KOPPeJDIUIIOBBHX 

cpymw;d; Tama:. lt8lt cpe,nHmI Ir.7!OTHOC'fI, 8JI8MeHTapBllX BOSdy-Jt,Itemnl 

~ P.."f'f!'> =J_ i (1- '1; -th EK ) rr_ = .o + 2 M ~kll • 
" 2N ,c E.K 28 ' .. ' (2) 

""®'"'H,,,.10.\dmril 

( FtP. + P."" P. > = ti'l:, (1- ~ th ti() Ca:iko.; 
K 11+-I 11+1 H It ~K 28 (3) 

< P.t P-t P. P. ) = t-i'L .2A-(5i•lk" U, ~ e=k '1' 
11 t1+I + 11 n+-1 K E.,c ~ (3 , 6 , 

~ BRJia,n B cpe,1t11ee sna-qeHl![e 8R8pI'liD[ 8RCll'l'OHHOI It8IIO'ID. npl![ 

BO.JtfffCll TaDe mq>8Jt801£ AU rpj'IIIIOBOlt CKOpoCTB paCllpoCTP8.H8Bml 

BOsdyJr,ttemm B,ll;OJir, nenotnor 11 BpeMemt nepe,tta~ BOsdyl'l,Itemm: o'f o,nHol 
HOJieR;yJm x coce.i:te:el. 

Bo BTopol ,men: rJia:BK rroxasSJia BsmmocBll31, uex;o;y xap81t'l'epou 
ITWIY"lB,811HX pssynTaTOB, B TUl.CTRocTB, xaprut'fepo11 IIOJIY'l8.8MOI'O cnex
TPS, 11 cirpyICeypul ue1reHTapHo:lt .nem YOJ[eeyJ.Uq>Hol neno-inm. Conoc
TB.Blmll'?CS: pesyniraTH mrintCJiemm cnenpa sJieYeHTapma: BOsd~emdt x 

B 1tSYX CJIYT-IMX: B llpoC'fOK CJJY1W.8 O.ItHOI Ji0Jl8K.YJDI B 8JI8118HTO.PHOI 

.ll'lebe It8llOtnal H B CJ1Y'Ul8 'J1:S1X O.nmwtOBHX, HO PasJDllUUIM odpasou 
OPll8H'l'ltpO:sammJ: KOJI8RYJ[ BJAellte. Iloxasmio, 11TO B O'fJmtJ:11[8 O'f nep
BOro CJil"ISJI BO B'fOpoK 8JI8MeB'?ap;me BOSd~emm E:lWIOI Ir.7!O'1'BOC'R 
OTB8'lall'l' 140,IteJDI qiepn-rasa ltB83K'mC~ 1tSYX COJ)TOB C ,ltlICll8pCKe1! 

Et),{%)= J A2 +t,c. +l ~14A2tl< t (t,,_ tt:f-q,. P1t.
1 
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r.n:e 
'/.,,. = {M+Mt/\- {tn-n,'/+ 2 (MtM~{rn-m') lMk'I; 

fk = (J.i·l'rl'J2-+(m-t-m'/-;-2 (M-J.i')(J'H+m-; Co.:JJ<a 

ti< = M2+mz+2 ,+Im Gclka, t~ = ;i.f12·+111'2 -21r1'm' G"1><4; M,M', 

h1 , m' - MaTPHtIHHe eJieMeHTH onepaTopa Bsrumo,n:eilcTmm Mellt.DY MO
JieeyJiru.m ~enotIKB:. ,Iij>yrm.m CJIOBaMH,' nepBOMY CJIY'iWO COOTBeTCT:eyeT 
O,Il;Ha BKCHTOHHWI 8OHa, BTOPOMY - ,n:Be (TB.It HaSHBaeMoe ,Il;aBH,Il;OBCKOe 
paCIIl8IlJI8HH8) · 

CJiytiail 60Jil>moi1 IlJIOTHOCTH BJieMeHTap.HWC B086~eHHi1 pacCMaTPH
BaeTCll B n. I. ,n:. 0TMeqaeTCll oco6rur BalKHOCTI, llPamJJll>Horo ytieTa 
CTaTHCTHKII B086~eHHi1 B BTOM CJIY'iae. Ilpl!BO,IJ;IITCJI npeo6pasoBaHHe 
COOTBeTCT:eynilero MO,Il;eJil,HOro raMWil>TOHHaHa K ~pMH-onepaTOpaM H 
,n:aeTCll pememte sa.n:a~ B xapTpH-qJOKoBcKOM npx6Jnoltemm. 

BToprur rJiaBa ,Il;HCC8PT~ nocBmiteHa paCCMOTpeHHIO B!ppeKTOB 
BKCHTOH-qJOHOHHOI'O B8aRMO,n:eilcTmm. 

B nepBOil qacTR rJiaBH HCCJI8.IJYIOTC!I CTPH~OHHHe aqq>eKTH, 
o6yCJIOBJieHHHe BKCHTOH-qJOHOHHHM B8aRMO,I1;8ilCTBH8M. IlOKasaHO, ~o B 
Pa.MKaX npoCTOil MO,Il;eJIH, ytlHTHBaI!II!8i1 KOJI86rumJI B rapMo~eCKOM npH6-
Jmlltemm, a BKCHTOH-qJOHOHHOe B8aRMO,Il;eilcTBJie B .mmeilHOM no CM81Il8-
HHHM MOJieeyJI np:e:6Jm.l!temm, HaJm~e BRCHTOHHHX BO86~emrti He BJlHJI

eT Ha qacTOTY ROJie6aHHi1 H CBO,IJ;IITCJI JlRfilD R H8M8H8Hmll paccTomm:il 
M8llt.DY paBHOBeCHHMR nOJIOlltemmMH MOJieeyJI, np:e:qeM BTO RSMeHemi:e 
nponop~OHaJII,HO IlJIOTHOCTH BKCHTOHHHX BO86~eHHi1 

LIX = J JJ? < !(~ > (mc,l-a]
1 

< o . · 
(5) 

KoJmqecTBeHHo npoaHa.mrn:irpoBaHo BJIRmme ROJie6aHHi1 Ha eRCRTOHHHe 
xapaKTepl!CTHKII CRCT8Ml:l. IlpoBe.n;eHo cpaBHeHHe nOJiytieHHHX pesyJII,Ta
TOB C 60Jiee pamnn.m B~CJielmllMH, BHilOJIHeHHHMli .I{aBH,Il;oBHM. 

BToprur 'iaCTI, rJia.BH IlOCBmiteHa HCCJie,n:9Bamm ,Il;RHa.MHKR eJieMeH
TapHHX BO86~eHH:li, omrCHBaeMWC rru.mm,TOHHaHOM BH,n:a 

H; t !,a:a,, + J-'la:r;,,~,+ Cl,,~, t1,,) f J-'.'fa:t1,,:,-a,,t;,,r,) f Q ;v,; 1r,,,.J 
nlf . r (6) 

MO,Il;eJII,HUe raMWil>TOIDiaHH TaROI'O THlla OIDICHB8JM' BRCHTOHHHe BO86y,it
.n:e:mm MaJIOil JI 60JI1,moi1 WIOTHOCTH B X8CTKOi1 MOJieicy'JIII!)HOil ~eno~e 
(p = .d j .A ., ),f ; Ji I., N; 7 "" v, L) , BO86~emm B BKCRTOHHOil 

,v ,._, 

IlO,Il;CRCT8Me ra.MWil>TOHHaHa 9RCRTOH-qJOHOHHOi1 CHCTeMH ( p = A ,-_,p=,,1/; ,.,, ~ 
/' ' = M ; 9 .,,. 1, , ) :i.r .IUJ. IIpe.n,noxeH MeTO.It IIOJiytiemm 
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ypaBHe:mm ,Il;BRllteHim 8Jl8M8HTapHOI'O BO86y,K.n:emm, ROTOpoil OCHOBHBaeT
ClI Ha no,n:6ope mpe.n;HHrepoBcRoil IPYH~ / i/lfiJ) H nocTpoemm ypaBHe
:mm ,Il;BHllteHH.iI ,nJllI MaTpH'!HllX eJieMeHTOB < t/1 I 0,, I ib) = </},It). 

B ,JVIHHHOBOJIHOBOM npe,n:eJie ( 'Ir, ( (J -) (fJ fx, 0) nOJiytieHo He-
.mmeilHoe ypa.BHemi:e .n;Buemm BH.n;a 

i ~ = {f + 2_,fa )'f' f .I' If,,>( -;. f//ffx * f 21f /1/)/2
'/ ~ 

wm: B 6espasMepH1:DC nepeMeHHHX: 

i ~ - <Pt- d ¢/\,. </;f f- I ¢/·f> = O. (7) 
06cy,K.n:aeTCll pememi:e 8TOI'O ypaBHemm B PaMita.X T8OPHR BOSMYIIlemni 
no o! • 

TpeTl>lt rJia.Ba .JlllCC_8PT~ IlOCBmiteHa npHJIOllte:mmM noJiytieHHUX 
B nepBHX rJia.BaX pesy.m,TaTOB R sqq>eKTaM paccemmll H8HTpoHOB Ha 
BKCHTOHax H HCCJI8,Il;OBaHRID oco6eHHOCTei1 cneRTpa BKCRTOllllOH neno"!RH 
C Toqe~oft npHM8Cl>ID. 

)lmI pememm: nepBon sa,n:aq:ir cTpoHTca: Mo,n:eJI1>HHi1 onepaTop aMIIJIH
TYlIJ:J. paccemnm: HeHTpOHOB Ha 8RCHTOHax •. TaKOil IlO,IJ;XO,Il; IlO8BOJl/IeT Ha 
8,Il;RHOil OCHOBe paCCMOTpeTl> KaR pacce.mme Ha X8CTRRX BRCHTOHHWC 
CHCTeMaX, Tait H Ha BKCHTOH-qJOHOHHHX CRCTeMB.X. BH~CJI8HO ,Il;llqlll)epeH
~aJII,HOe ceqeHHe Heynpyroro HeitorepeHTHoro paccemnm HeftTpoHoB Ha 
BRCHTOHax CHCT8Ml,l, op:ireHTHPOBaHHWC B,Il;OJII, HeKOTOpoit OCH X8CTKIDC 
MOJieeyJIII!)Hl:DC nenoqex. PacqeTH BHnOJIHeHH ,nJllI c.n:yqrur o,nHoil H .n;Byx 
MOJieeyJI B 9Jl8MeHTapHoit .flqeilRe. . 

PemeHHe BTOpoll sa,n:aq:ir ,Il;aHO B pa.MKaX H8B8CTHOro no,IJ;Xo,n:a JI:e:cp -
nnm;a H MoHTpoJIJia-IloTTca :ir np:ir :ircnOJI1>8OBaHHH pesy.m,TaToB.pacqeToB 
rpmtOBCRIDC ~ H,n:eaJil>HOil BKCHTOHHOH ~enotIKB:. IlOJiytieHO qacTOT
Hoe ypaBHemte, onpe.n:eJilil<Illee cneKTp aitcnTomtoil nenotIKB: c Toqe~oil 
npHMec1,ro; ,Il;aH KaqecTBeHHHil aH8JIH8 ero pemeHHil .Jt)IJI CJIY'IWI "ll80TOll
HOH11 npHM8CH. 

0CHOBHH8 pesy.m,TaTHz nOJIYtJeHHHe B ,IQl:CCepTamm 

r. B OT~e OT H8B8CTHHX paHee M8TO,Il;OB HCCJie,Il;OBaHH.SI eJieMeH
TapH!:DC B086~emrti, OTBeq8Jllltl{lC BKCHTOHaM B MOJieicy'JIII!)HHX ~eno~, 
npe.n,noxeH IlO,IJ;XO,Il;, KOTOpHil OCHOBHBaeTCJI Ha RCilOJII,8OBaHHH TO~OI'O 
npeo6pasoBamm oT nayJieBcRHX onepaTopoB·po~emm: H ~TOllteHIDl 
1t qiepMH8BCKIDA, a TrociKe noCJie'.n;oBaTeJil>HO ytIHTHBaeT Bee KBa,u;paT:e:~e 
no nayJIH-BMWmTY.n:aM CJiaI'aeMHe B BCXO,Il;HOM MO,Il;eJII,HOM ra.MWII,TOHHaHe. 

s· 



2. IlOJij"ieHO CTporoe pemeHl:'Ie COOTB8TCTBYJI!!ett SRCRTOHHOtt sa
.n:atm ;IJ;IIH. c.irytlaH MWIOI IllIOTHOCTH BO36yir,n;el!d B JEeCTROli MOJieey.impnoa 
D;8IIO'IR8 C o,nao:11 MOJI8RYJIOil B SJI8MeH'rapHO8 Jtlleihte. B 'laCTHOCTll, 
nOJij"iem.t :BHpallt8HWI ;IJ;IIH. CIIeRTPa SJI8M8HT8pm.tX B036yx,IteHd, ;IJ;IIH. nap
ma ROppeJIIID;KOHIWX qJYHRD;lrli, CWHRD;lrli I'pB:Ha, oRopocT:e: Mlll'Pa:a;ml BOS-
6YJ1,JJ;emm no :a;enotJite, BpeMemI rrepe.n:a'lll Bos6yir,n;emm OT o,naott MOJieey
Jm R coce,naeil. 

3. IlOR83aHO, 'ITO npe,nixOJJtemmit nO,ttXO.D: MOltST 6H'l'I, :U:CnOJll,SOBBH 
;IJ;IIH. HOCJie.n:o:samm: 3JI8M8HT8pm.tX B036YJl,ll;eHd RaR B npooTUX SRCll'rOH:m.tX 

· :a;enotJ:RaX ( o o.n:no:I!: MOJieey;roi B Jtllefute), Tmt :e: B :a;enoimax o 60Jlee 
CJIOlltHOil OTPYK'J.'YPOi. B xa'leOTBe npoepa npKBe.n:eno peme!Dle sxcm:
TOHHott 3a)ta'lll ;IJ;IIH. c.irytlaa: MaJIOil IllIOTHOOTll B036YJl,ll;emnt B JteCTROI 
MOJieey.impnol :a;eno,me o .D:BYMlI O.D:HHBltOBHMII, HO p8.3Jlll1mHM o6pasoM 
opHelmq)OBaHHmlll'[ ll40JleeyJim.m B JI'leil:Re. Bwmnem xa'lecTBemme Hs
MeHemm B uT!)YR'type oneitTpa sJieMeHTap:imx BOs6yir,nemd ( B ;i:amroM 
CJIY'Ul8 - ;i:aBH.nOBCitOe pacll!eillieHHe), OBJISamm:e O YOJIOZH8HlleM CTpy!t

'fYPH sJieMeH'rapnol nem • 
4. 06CyJr,IJ;eHH B03MODOOTH J!CnOJll,SO:eamm npe,nixarae110ro Me

'l'O)ta ;IJ;IIH. :e:cCJie.n:oBBHJ!I dOJII,lll!I.IX lll[OTHOC'tel 9KCl'tTOHHHX BO36yJr,Itemnt. 
IlpKBe.n:eHH, B 'laCTHOCTH, pesynTB'tH pememm OOO'l'Be'l'C'tBYlJltel 9KClI
TOHHOI sa.n:a,m B xal)'tpH-qlOXOBCitOM np:e:6.mt'lelUDI. 

5,C nOMOllt&D npe,nixozeHHoro no,ttXo.n:a, a 'taDe O J!Ono.nso:aa
HH8M npeo6paso:samm MaTnca--lllyJIL:a;a BcCJie.n:o:emm ~omme a½
<l)eitTH B 9KCll'tOHHOI :a;eno'lKe, o6yOJIOBJiemme BS8lD40;it8IC'tl!J!eM 9KClI
'l'OHHHX B036YJl,ll;emd C npo;itOJII>HHMJI ItOJl8damllDIJII IIOJI8B;YJI. IloRSSSHO 1 

'l'tO BOJI8;itC'tmI8 9ItCJ!'l'OH-q>OBOHH01'0 BSam.fO;itelC'l'Blm paBHOB8CHH8 pao
C'l'OJUDm Melr,1]3' MOJieeyJim.m: :a;eno'lltH yu:em.mamCJI H a'to yxeHL111eHJ1e npo
nop:a;HOBEUII,HO MO'tBOCTH BOSdyz.neHJ!I. 

6. HoOJI8;itOB8HO no:se;iteHJ!e 9Jl8MeHTapma: B086yir,nemdt, O'l'Be'lBD
lltHX 9KOl!'l'OHSlil, B ~OBOJIHOBOM np:e:6.mt'leHlDI. IIpe,nixoeH Me'l'O;it no
JIY'l8HIVI nemmelHoro ~pe~EUII,Horo ypamremm ,ItBDemm BOs6yx
;nemm B;itOJII, I{eno'lltll. IIoxasaHO 1 'l'tO J!Cn0Jll,SOJ38HH8 npe~OJEeHHOl'O 
mmre no,ttXo;na, noOJie;noBaTe.in,Ho ytm'tHB8Dltero :see lCBSJU)8'1'H'lHHe no 
llBYD-8MIJJill'tY~ C.llara8MH8 B HCXO,nHOM rmmJILTOHJ!8.H8 1 npJ!BO,ttH't It 

HOBOMY TllIIY' BeJIIIHelHoro ypamremm ;nmmemm. 
7. ·rr0JIY1!emme B pa60Te pesyn-ra'l'K ~ cnelt'l'P8 Me11eHTapma: 

BOs6yJr,Item, w.vma:td I'p]ma, ROppeJfJII{J!ommx (fiyBlU.(l[I npHll8uem 
It lilJY1I. npJDCI~ 3a,tta11811 9KCl!'tOHHOI -reopn: I) It 3a,tta'l8 pacceamm 
Me,nixemmx H81TpoHOB Ba 9KOH'l'OHaX, 2) IC llOCJie;itoBamm cnelt'l'P8 aJie
MeH'tapma: BOS6yir,neHJdl 9RCll'tOHHOI :a;eno'lltll O TO'le'lHOI lipllMeOI,J), 
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8. PesyJILTBTU mmOJIHeHHoro HOCJie;noBamm oco6eHHOCTei noBe
.n:emm SJISMeHTap:rmx B036yx.n:eHd B MJ)teJII,HIDC O;nHOMepHUX CHCTeMaX 
MO:cyT 6HTI, :e:cnOJII,3OBa.HH np:e: l!Sy-qe:mm pa3JIRtIHUX CBOftCTB IIOJIRMepoB 
:e: 6:e:onOJ.IHMepoB, B 'lBCTHOCTH, np:e: HHTepnpeTau,mi: we CIIeKTpoB, a 
Tamte np:e: Hsy-qeHHH MexaHHSMOB MB:rpa:a;im SHepnm BO36yir,n;emm B)tOJII, 
~eno'let:IHHX CTPYitTYP• 
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