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I. BBe.n;eBHe 

B sacorOflllleft pa6oore ,n;ae'l'CJI oiiJlcamte nporpaMMH BH'<Il!cJiemm 

YPOBHel 8HeprHH B COOTB8'1'C'r~ BOJIBOBHX ~HKqKft pa,n;HaJILHOro 

ypuaemm Dlpe.n;urepa 

i ~ de + (). - Vc z ))Y t ("r,) -=- o ' <I. I) 

O~"t-<"""" 
B sa,n;aqax .n;BCRpeoraoro B aenpepHBHoro cneRorpoB. B aorol nporpaMMe, 

B oor~e oor CJmecor~. peSJIBsoBaH ~ Meoro,n; '<ll!CJieBHoro pe

meliiiJl sa,n;a'l!ll aa cBisamme cocorMmm II sa.n;a'<ll! pacceJimm, BR1IIl'!'8Jl 

onpe,n;eJie&e pesoaaacoB, ocaoBaiiHBI aa npBMeaeBHB uenpepuBaoro 

aJWiora Meoro,n;a Hwrosa/I • Z/. 
f.ta"reMa'l'JNeCEYJ) OOC'1'8HOBRY 9'1'BX Sa,n;a'IJ MOlmO Ci{lo,IUYJIBPOBa'rl> 

CJI~ 06paSOM: ,ll;Xa ypeBHeBHR (I.I) He06XO.n;HMO HaiTH aeorpHBH

aJihHH8 pememm ~e ('-) , orpa&"~Jemme sa nOJJ10CB o ~ "r: < oo H 

y,n;oBJie'rBO~e YCJIOBE:m peryxapHOCTE B oco6ol TO'IJRe 

't-=0, ~t(t)-:cO. (I.2) 

llpz ) < 0 aeTpJIBBaJIE>lllle orpaBII'!Jemme pemeHM cymecTBYil'l' 

TOJILRO ,ll;Xa onpe,n;eJieHHHX S.Ba'IJemtl!: ) -= A "- B BM81l'l' 9RCOOHem:(l!8JIL-

HYil Y6Hl181111Yil acBMOTOTJIKY IIPB "t.. _.,. co= (.n;BcRpeTmrli cnexorp) : 

()e (t.) ....... e/Y.:..r (- v:.-;:_ 't ), .A "" < u. (1.3) 

llpB ) > 0 'raRHe pemeHBH CJmeCTBYIIT npH JIII60M 9Ha'IJ8HHH ) , 

11 m: acBMnTO'rltKB npB 'l. _,. 0o0 J'IBnHeorcn octnJJJJmpyonel (aenpeJHB

lml cneRorp) : 

~e (t) "". J'~~ ( Vf ~ ~ !'())- elj-J)' (I.4) 

r.n;e 

Oco6oe nOJioeBHe cpe.n;11 coc'l'OJlDI uenpepmmoro cneRTpa samtMa

m RBaSBCTailJIO.BapHHe COCTOJ'IIDIR JIJDl: pe80H8HCH. JfsBeCTH/3/, 'ITO 

3 



cymecTBYeT ~ orrpe~aneHEi pe3oHaacoB, ~R3~ecxoe co~epESHHe 

H MaTeMaTH~ecRRfi ~op~3M KOTOpHX ~OBOnbHO CRXbHO OT~~amTCH 

,IqlYI' OT ,IqlYI'a, O~o BO MHOI'KX qiH3HtieCKJIIX 3~'!8X MOEHO BH,ll;e

~Tb o6nacTb rro~6ap.bepHHX aaepnafi, r~e pa3~e orrpe~e~eHHR pe-

30HaHCHHX COCTOHHKfi rrpH6~3HTe~bHO BKBRBarreHTBH H MOr.yT 6HTb CBe

~eHH K YC~OBBD Ha ~3Y paCCeHHHR/4/: 

J( L) -=- fo. H • n , 't ~ 1, 2 , . (I.5) 

B aacToHmeH pa6oTe pasBHBaeTM e~ MeTo~ pemeHmi 3~'1 

~cxpeTaoro R Herrpepasaoro crrexTpa, ROTop~ ocHOBaH Ha rrpe~cTaB

~eHBR STHX pasaopo~ rrpo~eM KaR 3a,na'IH Ha co6cTBeHBHe 3Ha'le

HHH wm 3Ma'IH c ae~eHmiMR xpaeBHMH yc~oBHHMH. Co3.n;amtaSI rrpo

rpaMMa HBJIJl:eTCH ~bHefllllRM pasBHTHeM rrporpaMMH J L I PJ /5/ H rro-

3BOJDieT IIO~'IRTb ~e~ CITeRTp COCTOHHKft ~ 3~0!'0 HHTepB~ 

BHepi'Irli, 

2, MeTo~ pemeHHR 

~ rroc~e~ero BpeMeHH He cymecTBo~o e~oro rro~o,n;a x pe

meHHID BHIDerrepe'!Rc~eHHHX 3a,tta'l, Tax,B 3~qax Ha CBa3aHHHe COCTOS

HEH ~ orrpe~aneHmi co6cTBeHHHX saa~eBB! rrpHMeSRnacb rrpo~e~pa 

CIDHBaHHH BHYTpeHHelt BO~OBOH ~yaxqHH B 06~aCTH ~eiCTBM IIOTeaqRa

~ C H3BeCTHOi aCBMIITOTHROH/G/, Bo~OBBH ~HKqRH IIpH 9TOM HaXO~
~Cb KaR pemeHMe 3~'IR Koma C Ha'I~bBHMH YC~OBHRMH 

I 

'} ~ ( c ) == 0 ' '1 ( ( c ) = (' ' (2.I) 

r~e C - HOpt.mpOBO'IHall ROHCTaHTa, 

~ c:ymeCTBYDmBX IIO~O~OB xapaKTepHO pas~e~bHOe BH~C~eBHe 

C06CTBeHHHX 3HaqefiHH H C06CTBeHHHX ~BRUni. 3To rrpHBO~T R TOMY, 

'ITO B ~e CJiytlaeB TO~OCTb BH'IRC~eHHII 3Hepi"Hil !lr BO~OBHX ~~ 

oxa3UBaeTcH pas~oa. Tax, Haiipm&ep, B pa6oTe/7/ 6wr rrpewrozea 

4 

Mero~ orrpe~MeHM co6cTBemmx 3Ha'Ie.IIHA RaK .sy~ea orrp~~eJDI 

Tp~rOBanbHOI MaTpBq&, nonyqammelcg rrpH ROHe~o-pa3HOCTHOI 

annpORCJIM8ItlfH JpaBHeHM lllpe.Iomrepa (I,I}, B 3a,n.atJaX C ~epHHM 

IIOTe~OM BTOT MeTO~ C ~OCTaTO~O 6o~molt TO~OCT.bD II03BOJDieT 

onpe~~Tb C06CTBemme 3Ha'IeHM (eM, Ta6Jmlzy I), B TO BpeMSI Ra1t 

BODOBHe ~BRIUIB, BH'IRC~eHBHe IIO peRRJpeHTHOI ific:>pMJ~e, H3-3a Ha

ROMeRBH O!llii[60R MOr.yT 9Ha'IHTeJibHO O'l'Jilir<IaT.bCH 0'1' RCTHBHHX (eM, 

PHC, I), 

B pa6oTefS/ RBa.SHCTamiOHSpJme coc'l'OJUDDI onpe~e~c b RaK 

MaRCRMYM HHTer~ OT ~Ta BO~HOBOA ~HKnHH B o6naCTH ~eAcT

BM IIOTeBQHBJia; IIpH 3TOM pemaJiaC.b 3~~ paCCeJUtHli K8.R sa,na~a 

Koma c onp~MeHBHM maroM no saepi'Bll!, He~ocTaTRH Taxoro MeTo.n;a 

OTMe'!eHH B pa60Te/4/, 

B sacTogmeA pa6oTe sana~ orrp~e~eHM cBRsaHHHX H KBa3Hcra

ItHOHSPHHX COCTO.fUilill paCCMaTpHBaeTCH Ralt 3a,na~ H8 C06CTBe.HHHe 

3Ha'IeHM. IlpH 9TOM aCHMIITOTJ!tleCRHe JC~OBHII (I.3) B 3~~e H8 CBR

samme COCTOJlHHII H (I,4) C Sa,nammMH 3Ha'leHMMH ~SU paCCeHHHR 

(I,5) B sa.n.aqe Ha RBaSHCT~OHapBHe COCTQHHHII B ~OCTaTO'IHO y~eH

HOI TO'!Re r = R anrrpoxcHMB:PYDTCH o~opo~ rpaHHqBHMH yc~OBHII

MH BH,IJ;a 

I 
a-O,R)~e(R)+ CO)<.)y,cR)=o. (2.2) 

'numM 06pa30M, 3a,tta'IH Ha CBHsaHBHe !II KBa3HCT~OHapBHe COCTOJJHM 

pacCMaTplll!BJ)TCjJ K8.R s~a'IH THIIa lliTYpMa...J!ByBHJrJIB:/9/. 

PemeHJie 38,1Ul'IH pacceHRBH o6HtiHo CBO,l!J!TCH It '111C~eBHOMY peme

HIID 38,1U1'111 Ko!llll[ c Ha~bBHMH yc~oB:a:ru.m (2. I). PemeJD[e yXaSaBHoA 

sa,n.a'!11 CY!IIeCTBYDilJIMI[ MeTO~ IIPBBO,IO!l'l' It Bll'll!CJDITe~bHHM rrorpem

BOCTKM, OC06eBBO B aCB:MnTOTH'IeCROI o~aCTH, YCTpaaeSHe ROTOPHX 

ORaSHBaeTCH BeC.bMB C~03BOI sa,n.aqei. 
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PRe. I. 
CrurDITIHM KPimM - BOJIHOBM /flHYKIUm 3 J I/2 

(rrapaMeTpH IIDTeHIUiaJia Te lite, 'iTO B IlpruiOlltelmi'! ) , 

BU'IllCJieHHrui c rrm.mm&D HSJIDllteHHoro HeTo.na rrpn R =I6 <Pu, 

h = 0. 2 <PM; IIYHRTnp.IIM KPHBM - BOJIHOBM WHRIUISI. 

BH'lllCJie!llirul rro peeyppeHTHDfi iJ}opr.ryJI/7 I. 

T 

B 
PRe. 2. - CTPYKTYP.IIM 6JroK-cxer.'la 
nporpa.MMH. 

6 

Sa4&mc~BU B &CJIIIII'l'O'l'JAecKOII y~OBD (!.4) 8Ba'118HII8 lf88H 

pacceou I ( ..1 ) , a~oao amxpoxcmmpo:aan no yCJioue c noMODU>Il 

COOfiiOUDII (2.2) .,'l'8JDDI o6pu011, CBec'1'JI Sa,lta'qJ' paccemum It 

88,1Ul'll8 D Co6C!'B8BIDI8 BD'II8BDo 'l'aJtol IIO,JtXO.It 6wi ~OliEIH B pe.

dO'f,/!O/. np. erro11 onpe,~~;e.mll'l'CII Bo.&oBHe CW.EDUtlllt ~e. ( t ) B ssa-qe

mm uepi'D JtaJt -~ «au pacc8IDDIS J = ). ( I) . O.ItBUo 'fSJtOI 

118!'0,11; 7,11;000 .DD B OJtpeC'fBOCft pe8018BC8, I'.It8 di:JBKlOUI ) = ) ( d) 
Be,J;e!' cedi~ II.IBUO. 

B DC!'QIIIIel pado!'e 11Wl118 pacceamm toi*3.DPJero&: KSK HeJDDiei

BBJI JqlU.IU 88,U118o BIIHJt Be.uBeboro ltpaeBOI'O :JCJlOBJUI npJ: t = /? , 
118 Co,Jl8paaiii8I'O JI8DB8C'l'Bol lf88H J' ( A ) , OCHOB&.H sa :..~tee pa6o'l'lt'II~ 
::l'fo Jtp&e.oe :r~o:ne •eerr BJr.It 

[ rCVT1.)~:(R)-6 F(ffll)jeU.J]~ 
+ [ G (fiR) ~~(R)-Vi G I ({J R) ft {R)]'-- ) = 0 J (2.3) 

ae F().,R) , G O,R) - pel'J.IBlJlOe • Beper.r.mpaoe puena 
J'l)8JIRBD (!~!) 611 IIOHJIQI&I&. Irp. l8,l(UII(OII 8Jf8'118BD 8B8PI'D 18-

.tta'U BIAJlC.UBD :aoaoBol b'DlUii B aeupepumo11 cnenpe CBOU'f(ll 1t 

peMID DDDbol Q&UOI la.-Q (I'. I), (!.2), (2.3), 'll'fO IIOIBo

.me'f DODC•n !'0'111100& ~ • BIDIC8ft &II'Opn'll 'DICJI8DOI'O 

peHBIUI B ~ !Ipi.Uil1'88110I'O 118!'1Wlo 

amu D.UIIeboro rpunJ~oro :rc.tO:aa (2~3) 8UD1'18e'l'CII • 

c.J~. B 8ClDIII'lO!'R8Cltol Od.ucft ( 't- _,. f( ) BO.DOBJS ~IDCQD) 

• ee JIPOD:IOJUQII Oupe,I;UD C DOIIOII(UI ~WIIIUIX COO'I'BOD!elfd: 

~,('t-)r:: c1. CJ.>[ c:cs tO) F'(V) t. )-tiH- oO.> G CiS t > 1 (2.4) 

~~(t.)= .,fl a1 c>.> [eo! cfC>.)F'(..frt.)-1~"" tOJ Cf '(JJ -r. >1. (Z.5) 

Bae,u;eJIBIIe COO'l'IIOII8BIUI MOI':J'l' de.& palpelleBii O!'BOCftenBO d ( J) 
• u. (). )141: 

7 



F(VJt)(firr.ffF'(fitJJe (t.J 
t 0) = Md8 ----:=::-.iL.-..,-, ---::::--:-:-=--1L--

G({)t)~tfl)--fi6'{o/lr)~e (r.) 

\ .t( I .i':l I . r,. JJ. ,.,;.. "t)-=-{F{fit)~e(r,)~v,! F(v;J't)~t{'t) + 

-+ [G (fXrJ ~; (t) -fi r?r(fi't) ~e h)J~ 

(2.6) 

(2.7) 

... 
fudepeM BOPJOIPOBiey' BD.IBOBOI WBlaODI ~t ('c) 'l'SK, 1J'l'06B .J ()) = I • 
Toms. MH npJaO,ltBM R YCJlOBIIII (2.3). 

3a.tta'!a Ha C06CTB8.IUIH8 SHa'!eBIIII (I. I), (1.2), (2.2), BOBJIDa-

111188 B CJIY'!ae OnpeJteJieiDrsl C.BfiS8JDIHX B RB8SBCT8QI[OBapma COC!OJI

Bd, a 'l'8De Be.mmebas: xpaeBafl ~1!8 (I.I), (!•2), (2.3), :a 
ROTOpol MODO CBeCTJI SSJta'!Y p8CCEliiJDDI, P811181l'l'CJ1 C ITOMOII(r.JI Benpe

JlHBHOrD &HaJIOra M8'1'0Jt8 "fJJ.moBa/!/ ,/2,/5/. lJpB &!OM JtBCKp8'l'B08 

IIpeJtCTaueae BenpepmBoro no napaue'l'pJ' t npDQecca peuno.BaBo 

C ITOMOIIti>I) M8TOJt8 act.nepa C II8P8118BBIDI JDarDM BBT8I'pJipOBaiDm ~" ,a 

BOSJmKaiiiiBe Ba R&QOM mare nOJJl'1!8BROro B'l'ep&QBOBBOro Iij)Oit8CCa 

JJHBeftrme l'p8lllr'IUIHe SBJta'!B pelll8ll'l'CJI 'DICJI8BHO C IIOIIOIIti>D Me'l'D,lla 

nporo~I2/. 

3·. OcodeHBOC!'B pea.usaQD 118'l'O,Jla AIR IIOT8BitK8JIB 

CaxcoBa-BJJtca . 

B JtSBBOI IIpOrpaJMl ITO'l'8BIOI8Jl V ( 't.) :JPBBJI8JDIS (I. I) 88J(ae!

CII B CJI8Jt,VDI(8M BMJte: 

(.((+1) 
Vet)-= ~.t-Cl--)-+ u,,,(t:)+ ~ -+ Uc (·t), (3.I) 

I'Jte ''[ t-Ro]-.f u..ct.) ~- v.. j + exp q:-

(3.2) 

noTemoru CaxcoHa-EfJtca, 

u,s ("t)=- -1 (~l)·d((,{~) 
" ~ ~~ (3.3) 

8 

IIOH~ CIJJIB-Dp6n'a.JWIOrO B88lDIOJteiC'l'BJm, 

e{t-tl) 
'(;L-

(3.4) 

Qe~podeKBHI qzes, 

-;r:: A. .2 Ro ' {
(~-1) eJ.[1.. _ d.. { :r._ )L] .,_ ~Ito 

Ue(l)-::. o 
c~-oeA. (3.5) 
~, t.>Ro 

- Q.IOBOBC:ol nO'l'8JIIOI8JI; Y,; , a- , R 0 , j - napaue'l'JlH ITOT8B

ItDJI8; i? , e - &aJ¥1,11;8 SJtP8 B U8RTpO.Ra; r ,l'- onepa'l'OJlH emma 

B UOIIfiJml COO'!M'fC'l'B8BR~I3( 
KaK DJtBO P tl>IJQ'Jl (3.! - 3.5), Iey'JIOBOBCmd B Q8B'l'po6ezmd 

ItO'l'8JiltU.DI .DDM'CJl Jt8,1ILBOJteiC'l'BJ'IIIOIMII, a IIOT8BitH8JIY CaxcoHa

Ef~a B cu..-op6~anbROrD B88BMOJteiC'l'BBK - ROpO'l'ROJteiCTBY~ B 

ydHB8.11'!' no aKCnoBeJIIUIS.lD>ROMJ auoQ'. B CBJIY &'l'JIX o6cTOJI'l'eJit.CTB 

"'-uwt,. a.. ( ~, 't ) B C ( ,.\,!.) B rpaBJI'mOM YCJIOBBJI (2.2) Q8JI8-

COOdpEl8BO BHdp&'l'l> CJl~ OdpaSOM: 

I) ~ C:&fl88.11l1BJ: COC'l'ood ( ) < 0) 

a.( ..\,t) -=-'-:') (' 0t) 

~ 
(<) 1"7 

(,(;\,'!:-)-=-- /.., 1 (iv-J"") ... 
r1 ~ ~/ ,, 

I'Jte tv ..c, rr > - ~Jmaom I.aDe.m ra, ; 
2) ,Uil DUBC'rSQBOBapJDIX COC'l'OJIBd ( ). > 0): 

ll-0/~·):: 1-'t-e(fit) 

' 0. I '!;,) : -ir, 14,.,_ c IJ '(;) .J 

I'Jt8 VLe on - B8p8I'JDpml8 K;JJWBOBCKBe @'BlUODl (r ~ 0) J!JDI Bepe

l'J.Dp&Y8 cimunu HeiMaBa-Eecce.m < "t = o)/!3/. 

4~ lle'l'OJt BJAJlCJI8BIB B81:JBlU>RHT co6c'l'BeBRHT 8Ha1!8Bd 11 

codcueJIBIIX gmatd 
B ,JI;8JIBOI npol"Jl811118 uropeM BH'!BCJiemm BB'!SnRHT codcTBeBRHT 

8B81!8BBI OCBOB&I B8 M8'l'OJt8, OUBCaBROM B pa60'l'8/?/: CJTt. 8'l'OrO 
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M8'1'0,1ta COC'l'OJ/IT B .EIH'DIICJI8BIDI OIIpe.Jte.tlliTeJIIl 'l'P8:r,1018.I'0.R8JII>liOI llll'l'pJI

QH, IIOJ!Ytmllllelcs IIPJ! EOH8'DID-pa8HOC'l'HOI 8IIIIpOECBII!UtJIK Jpal!H8BU 

(I. I) • I{vJIB: onpe,u;eJDI'l'e.m annpoEcJ!MJipYII'l' co6cTBeBBHe asaqemm JIBB

semm (I.I) C JtpaeJIIDQI JCJIOBJIIJIMII (I~2), (2.2) • .IJpB B'l'OM Ba'IIUWIY8 

BoJJHoBHe ®'~ uo:mo BlrnlC.D'l'L no peDJpeesol fl!OPNYJLef7 I, sa

,ItaBM JmqaJLJ,Jme 8Ha'I8BU: 

I 
~0 (o) ::O) 'Jo (o)= e 

&i6pe.mme '.l'8.KBM o6paSOM HaqaJLJ,BHe BOJIHOBUe cW.HlUtiDI OCI~CII8'IIJDIIUJ'l' 

XOpoOJYil CXO.ItJD(OC'l'L IIHT8PQinlOHHOI'O IIpOJtecca B 06JiaC'1'JI ). :>' 0. 

Jlm CBIJ88.11JmX COC'l'OJ!B:d BaqaJL~>J~Ye BOJIHOBUe cWBJaOD!I JIH1DICJIS

D'l'CII C IIOMOIIU>J) M8'1'()Jta nporomm. 

5. &i6op napa.Me'l'pa <(;""' , 

IJa.mr<me IIapaMeTpa ~"' IIOSBOJIJI8'1' C0'18Ta'l'L B B'l'8PQinlOHHOM IIpo

~ecce JC'l'OI'IBBOC'l'L BH'IBCJ!eHJIIJI B CROpOC'l'L CXO~OC'1'JI. B JtaHHOI IIpO

I'paMMe BU60p '(:" IC. OC11lt8C'l'BJIJI8TCJI B COO'l'B8'l'C'l'Bllll C IIpBBIUIIIOM MIIBJ[

MYMa H8M8Im ~ IIOJIY'18HHOI .In!CRpe'l'HOI Ba,Jta'IJI[. 061QKe IIO,II,XO,JtH It 

pememm BTOI npo6JieMH co,D;epmTcs B paOore/14( 1Ioac1t MJIHID(Yua 

HeBSSKII LliC (CZ"') IIO <(:"' B BH'l'8pBaJie (O,I] B .D;aHHOI IIporpaMMe pea.o

SOBaH HaB60Jiee IIpoC'l'&M CIIOC060M~ &i'IJI[cJIJie'l'CJ! MaCCBB .1 ( 'l:"') .D;.liJl Be

CROJILEBX ssaqesd '?".: (L = I , 2, • • • ) , CO.D;epaiiUIXCJI B BH'l'epB8Jle ( 0, I] , 

a saTeM cpe.Int B'l'BX suaqeHBI saxo.D;ncs 'l:"' = <c ~ o6ecne'I:JBIIaiiQee a

JDDQII seusD'. &JIB: pas6Beoe mrrePBaJia 0 "- 9:"' ~ I xocm'l'o'IBo 

'l'B.C'J.'Oe, '1'0 sal;lteHHOe BBa"'eBBe ~ 6J!BsEO E BC'1'JIHHOM.)'. 

.Hauee IIPJI[JDDiae'l'CJI '?' 1(. = '?:' 1(" , r.n:e '?:'" - mar JC. - 'l'ol BTep81001. 

6. Oxmcamte C'l'PJETYIJil B 6Jlox-cxeMH npol:'pSJ&m. 

HaC'l'OJIIIIWI nporpaMMa H8I!Bcasa sa .fiSHKe FORTRA tV, 'ITO nosBo

JilleT JrCIIOJILSOBaT'.& ee Ba 3111, HMeiiiiiX COO'l'Be'l'C'l'B1JIIIee M8'1'8M8'!'2'1e-
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CROe o6ecneqeHHe. ITporpaMMa COCTOHT HS CJie~DmHX OCHOBHHX no~-

npor,~EMM: 

WAVE - B aToii no.D;IIporpaMMe OCYmeCTBJIR:eTCJI BBO~ n:cxo,IUJotl: 

mrqx>~ l! B COO'l'BeTCTBHH C Hell: oprrumsyeTCR peli[HM 

pa6om no.D;nporpa.MM, o6ecne'tJl'!MnmHX pemeHI1!e SMaHHoro 

BapHa.HTa Sa,tta'lll. 

E C 0 R - l! aTol no.D;IIporpaMMe BH'Il!CJIJU)'l'CSI Ha"!aJJE..HHe co6cTBeH.HHe 

SHa"<Ielml! ,IVIfi CBIJSammx H KBaSHCTaiU!OHapHWC COCTOJllmH. 

E IV f 1 - B aToi no.D;nporpawe BH'Il!CJISieTCSI orrpe~eJIHTeJIE., cooT-

BeTC'l'B~ ROHe'Uio-paSHOCTHOI annpORCl!MaqHH BTOporo 

IIOpa.D;Ka YpaBHeHJIIJI (I.I) H rpa.HB'IIHHX YCJIOBHti: (I.2), 
(2.2) ,IVIfi CBIJSaHHHX COCTOJlBHn/?/. 

E tv' E Z - B aTol IIO.D;IIporpaMMe BH'IHCJDieTCR TOT ze orrpe~eJIHTeJII> 

)J,1Ul RBaSBCT~OHaplmX COCTOSim. 

6] SEC - B a'l'oli IIO.D;IIPOI'Jm!Me BH'IHCJIIIIlTCR HYJIH onpe~eJIHTeJISI B 

Sa,D;aHHOM BH'l'epJ3a.Jie BSMeHemm ) C TIOM01!11>1l M8TO~a 

~eJieHHSI oTpesRa rrono~. 

R 00 T - B aToft no.D;nporpru.~r.~e B!l'<Il'ICJISIIl'l'M HYJIH SMa.HHoro MaccH

Ba; oHa npHMeHHe'l'CSI .lVIfi onpe.D;eJiemm HI1!EHeft H Bepxseft 

rpaHBn noTe~oB B~, npHBe~eH.HHX sa pac. 3. 

PROC?OIV - B aTol rro.D;IIporJm!Me Bll'IRCJISIMCJl pemeHJIIJI Kpae:BllX SMa"<I 

.lVIfi JIHHelsoro .Int<lxiJepemnm.nr:.soro YpaBHeHHSI IT rroPJl,IU(a. 

S PH E NU - B a Ton no.D;IIporpaMMe peaJIHsoBaHa HTeparnmliHM npo~e.D;Y

pa Ha OCHOBe HenpepuBHOro aRaJIOra MeTO~ H&llTOHa ~ 

YpaBHeHHH (I.I). ITo,D;IIporJm!Ma co~epznT cJie.D;YDmHe orre

paTopH 6JIOR-cXeMG: 

I) BH"'HCJI8H11!8 Ha"<IaJIL.HHX BOJIHOBllX qJyHian'[i n'pH sa,n,ammx 

Ha"'a.JJ&HHX co6crnemmx SHR"<Iemmx; 

2) pemeHBe ~eftHHx RpaeBHX Sa,D;a~ C TIOMOII1&1l IIO,D;IIporpaMMY 

PROCiON' 
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3) BUclop rrapa.MeTpa ~"'; 

4) ITO~I'OTOBKa HOBOro rrpn~eHRR; 

5) BHXO~ ITO TO"'HOC'l'K n.Jm ITO 'llJ[CJIY nTe_pamdi; 

6) rreqaTb pesy~TaTOB. 

C ALDZ - B aTot!: ITO,ll;IlporpaMMe BWincJUieTCJI Tacl~a 3Ha"le.Hd 

ITOTe.anna.rra (3.I) e 3a.,IW~HID,l ITOeTOJIHHHM marOM B yxa-

3aHHOM miTep:saJie [0, R]. 

(;A fv11V L J - B a To~ ITOJJ:IIPOrpaMMe BH'll!CJUieTCJi mnpmia KBa3JieTaroro

HapHoro eoeTOJI.Imll eorJiaeHO ~PM.YJie (27) paclon/4/. 

CTPYKTYPHaH clJioR-cxeMa ITporpaMMU rrpRBe~eaa aa pJie. 2. 

B HaeTOJ'IIlle:ii pacloTe Ta.KXe JieiTOJib3YilTCJi clE:clJIJIOTe'!HHe rrporpau

Mll ~ Bl:l'meJieHJm peryJUipHm: li HeperyJUipHm: KYJIOHOBeKJIX cpy~ 

n iPYHRIUifi Het!:Maaa-EeeeeJUI. 

AorJI"leeRaa exeMa HTepaqnoHHoro ITpo~eeea ITpKBe~eaa aa pne. 4. 

7. PelliiD.ru paclorn ITporpru.n.ru. 

IIporpa.MMa MOllteT pacloTaTJ> B Tpex pelD!MaX: 

I. Bwn!eJieHne ~ 3a;rta.HHOI'O IIOTemniMa eM38.HJJiiX ll KBa3ReTa

~OHapHm: eoeTOJlillrlt B miTep:saJie 3Heprnil; OT ~a lThlll ~0 BepmnHll 

clapr,epa, a Tamte BOJIHOBHX cpy.HRI:(IDi Herrpepi:lBHoro erreRTpa B s~aa

HOM miTepBaJie e orrpe~eJieHHHM rnaroM rro aHeprRn. 

2. BwnJeJieHne eoeTOJUIWI Herrpepmmoro erreKTpa e ,ItaliBOi! 3Hep

rneif. 

3. lWmeJieHne e:ruiSaHHHX n RBa.SneT~OHapHm: eOeTOHHd B 

s~oM miTepBaJie anepr'ltit. 

.IVm rrpmAeHemm ~o11i rrporpru.lMU rro~soroTeJID neoclxo~o co

eTa.BnT.b I'JiaBHY!J rrporpaMMY, B ROTOpoii BHStmaeTCJl IIO,ll;IlporpaMMa 

WAY E e (j)OpMa.JI..bHW.m rrapaMeTpaMH 

EMIW, [MAX, EH,EL.., L,AI, TR£G7M? NP,LX. 

12 

•" -.. ,, 

V(z) 

1. 

't( tpM) 

PRe. 3. - I - V ( t) (eM. ~PMYJIY (3.I)), C rrapaMeTpa.MJI IIOTeH-

IlH8.Jia, rrpe~eHHOI'O B IlpBJIOJEemnt , { = 3, i = 5/2, 

2 - cc ( "[...) noTemnta.JI Ca.Reoaa-By~ca. 
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Puc. 4. - JionrcrecKall cxem H'l'e~oHBoro npo.qecca. 
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~eel> EM 1 W H EM A X - mnmru:r H Bepxmm rpaHl!.qll no aaeprmr 

(B e.ItJ~HD.qax [if"' ] -.t); 

E H - mar no aHepi"lm .ItJm coc'l'orunm He!IpepHBHoro cneK'l'pa (B Tex 

ze e.ItJ~HD.qaX) ; 

E L - sm-qemre aHepi'ml: .ItJm Henpepmmoro cneKTpa; 

L - op6HTaxLHHi MDMeH'l'; 

AI= L ±% 
I R £ G I M - MO&e'l' npJ~IJ:m;BTb 3Ha'Iemm I, 2, 3 cooTBe'l'CTBeHHo 

S8Jt8J18elo!BII peDMaM; 

N P - MOlleT npmmMaTb 3Ha'Iemm 0 wm I. IIpH N' P = 0 npoMeJrY

TO'lBHe pe3yJibTaTH Ha ne"!aTl> He Bs;nai)TCH; npH N p = I pe-

3Y~LTaTH ~oft HTepa.qHR ~CH Ha rre-qaTL; 

LX - Ko~ecTBO TO"!eK, qepes KDTOPlle Heoe1xo.ztRMo Bll.ItaBaTE> Ha 

rre'UlTE> aHa-qemm BOJIHOBOft wYmanm. 

B IIpanozeHHH I rrpHB~eH !IpHMep cocTasneHBH TaRo! rrporpaMMU, 

KO'l'Opasl C!y;n;e'l' paC!OTaTL B peDMe I. 

8. BBo;n; HCXO,IOIHX ,ItaHHHX . 

BBo;n; Hcxo,zornx ;n;ammx npozaBO,mtTCH B Me,u;ynneM nopJ,.IOte: 

N? l - MaKCliMa.JlLHOe 'll!C~o HTepa.qd. BBo.mtTCH no !f>OPMaTY (I3) 

Ha OT,D;e~LHOI nep!floKap'l'e. 

)Js;:ree no !floPMaTY (E 20. IO) BBO,ItfiTCSI C~e,!1YIIlll!e Be.mMIBH 

(~ Ha OT,D;e~LHOI nep!floKap'l'e). 

TVO - MIDIIIM8JU,Hoe sm-qemre <?'" , ec;m He CYJlleC'l'BYe'l' Ml'IBHMYMa 

HeliJl3Kli no ~ ; 

PEPS - MJUUIMaJILHoe sm-qemre HeBR:aiGI, ;n;ocrnrHYB Koroporo ,rrpo

I'paMMa .BmCO,D;RT CO C"!e'l'a ,lT,aHBOI'O COC'l'OJmlm; 

HL - BeJIR1DilHa 9.M.t1Jit~ B ellJimmax [KaB.w2 F 1 
, r;n;e M~-

i 
rrpHB~eHHaSI Macca BSaHMo;n;elcTB~ "!aCT~; 

;' "~P"" ... "'' 'W s ?>1'10 
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h - nOCTOHHHaff ilmaHRa; 
.< 

A I( - Be.lW'll!Ha e B enzmmax [ MsB <i>Y ] , r.n:e e - saPIJ,Il; 

SJI8RTPOHa; 

E PS - TO'IHOCTE> Bbl'lHCJiemm .Hatia.JIE>HHX coC!cTBeHHHX sHa'lemrli; 

f N'H - mar nOHCRa .Ha'laJIE.HHX COClCTBeHHHX S.Ha'lemrll: ,n;m:I RBaSH

CTa!U!O.HapHHX C OCTrutHJ1l1i; 

E k H - mar noncRa Ha'laJIE>HHX coCICTBeHHHX SHatiemrl! .n;m:I CBI!SaH

HHX COCTOJIJmit. 

.IlaJiee no lflopMB.TY (2F3.0, 4FI0.3) BBO,Il;IITCSl CJie,IJ;Y1llll!!e 

BeJ:UI'lliHH : 

AV 
~ 

IW 

vo 

- aToMHW!: Bee; 

- SaPIJ,Il; (.n;Jm HeftTpOHOB sa,n;aBaTE. i:- = 0); 

- ROHCTaHTa .n;Jm Bbl'lHCJiemm pa,m!YCa H,n;pa Ro= R.O. A v!1 ; 

- rJIYCIHHa noTeHqHaJia (MsB)j 

AKAPPA - ROHCTaHTa cnHH-Op6HTaJIE.Horo BSamMo.n;e~cTBHH; 

ALFA - napru.ieTp .n;Hi@YSHOCTli (ALFA = 1/a- , CM. (3.2)). 

)JaJiee Sa.rrJlllTCH Ha o,n;Ho~ RapTe no ll>oPMB.TY (I4, E 20.IO) BeJIH-

'lJIIIru: 

MX 

8!3 

- ~CJIO TO'l8K HHTerpHpOBamm; 

- npe,n;eJI HHTerP1JpoBaHRR. 

IIpm.lep netiaTH pesyJIE.TaTOB pactieTa no nporpaMMe .n:aH B 

Ilpl'IJIOlltemm (TadJI. I). 

9. TotJHOCTb Illl'IHCJiem. 3aBHCIDIIOCTE> OT napaMeTpOB 

pa3HOCTHO~ CeTKH 

TO'IHOCTE. peSYJIE.TaTOB BH'IHCJiemrll: 38BHCHT KaR OT 'IHCJia HTepa

UHH, TaR H oT mara KOHetiHO-paSHOCTHO~ ceTKH H rrpe,n;eJia HHTerpnpo-

BaHRR R. • 
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CxO,I(HMOCTb no 'IHCJIY HTeparurl!: )'pOBHeft SHepnm: .n;Jm CBIISaHHHX 

H RBB.SHCTa.!U!OHapHHX COCTOHrorli, a Ta.R11re cpasH li BOJIHOBHX qiy~ 

~ COCTORHRfi HerrpePHBHOro CIT8KTpa Bn,n;Ha HS ~ KOHTpOJIE.HOro 

BaPlJaHTa B IlpHJIOll:eHID'I. IlpH STet.! H8BIIS:Ka ,IJ;OCTHDaeT Sa,n;aHBOit TO'l-

HOCTH ( ro-?) npaRTIN8ClW tiepes I-2 HT8PaiU!lJ .n;Jm CBIISaHHHX COCTO

Hrorli H '!Iepes 4-5 HTepann! ,n;m:I COCTOHHKfi HenpePHBHOrO CneRTpa. 

B TaCI.IIlii(e 2 np:HBe,IJ;e.Ha SaBHCHMOCTE> ypoBHeft SHeprHII! (B e.n;HHH

na,x w -2) OT npe.n;eJia HHTerpnpoBaHRR R c rna.roM ( = 0, I <I>.w: • 

Pax .BR,I(HO H3 Ta6.1Illln1, HM88TCH YCTOHtmBasl CXO.n;HMOCTE. peSYJIE.TaTOB 

Bbl'lHCJiemm rrp:a: YBeJIH'lemm R • 
B TaCl.lllii(e 3 rrpHBO.n;HTCH SaBHCHMOCTL COClCTBeHHHX S.Ha'leHHn H 

BOJIHOBHX ~ OT mara { paSHOCTHOa C8TRH. RaK BH.n;HO HS Ta6-

.1Illln1, OIDHC!Ra Be.n;eT ce6JI KaR Or -e) . 'ITO COOTB8TCTBY8T IIOPfl,IOtY 

npHMeH!leMO:it arrrrpOKC~ (eM. H8llp. /I5/) • 

'I'a.KHM OClpa30M, ,n;m:I sa,n;aq C liOT8Hin!BJIOM (3.I - 3.5) MOlltHO pe

KOMeH.n;OBaTL CJie,J:tyDeyll paSHOCTHYll CeTRY ( = 0, I <PM, R= 3 · RO* AV
1
13 , 

r.n:e A - MaccoBoe '!HCJIO. 

~ cocTOJimm HeupepHBHoro cneRTpa rrpe.n;cTaBJIHeT HHTepec 

CpaBH8HH8 CJie,n;yD~HX B8JIH'!HH.Kor,n;a HSB8CTHa BOJIHOBaR ~yHK~HR 1 HOp

t.mpoBB.HHM TaR, 'ITO ol. ( ) ) = I , cruiYC qasu paccesunm MOlltHO orrpe

.n;eJIHTE> ~YMII CliOCOClaMH: 

1 ~. 
J~·· d.-::.- J 1 (~ '!.) u.(-r.) Lfe Cz) r/?;.. 

'" e Vi: 0 de () 
(9. I) 

S~k- de= h Of; (I!) Jt (fiR)- Ji ye U) j~ ({),' R)J. (9.2) 

B TaCIJJmte 4 rrpne,n;eHU ' s~"' /;_, , Bbl'lHCJieHHUe c noMomE>D llJop-

MYJI (9.I) H (9.2). B TaCIJJmte rrpne.n:eH CJIYtia.ft e.= 0, i = 1.t- • 
0cTaJII>HU8 nap:u~eTpU COBIIa,n;allT C ITapaM8TpaMH KOHTpOJibHOro BapHaH

Ta, rrpRBe~eBHoro B ITpHnoxeHHH. Xopomee coBrra.n;eHHe ~yx Be~ 

nO:Ka3UBa8T, 'ITO BOJIHOBM qiyHKIUm HenpePHBHOrO CII8KTpa Il!l'UICJieHa 

17 



C O,mma.KOBO:li TO'lHOC'l'bD BO BCeM :wrrepBaJie BH'l'erp]i[pOBa.HI!fl. Ilpz TeX 

~e napaMeTpax 6una no~esa aHeprzrr KBaSHCT~osapHoro cocTonHBH 

) = 0, 970 (B e~. [W!)-2) KaK co6C'l'BeBHOe SBa"'eJme TipH YCJlOBJm 

/S~~())/=j" cmo;())=o. (9.3) 

)JaJiee, npz ) = I.O 6wm BH'mCJl8HI:l CJmYC H KOCJmYC (fnSH BOJIHOBOi! 

!l)YHKIUm, KOTOprur on~eJISIJiac.D KaK pemeJme HeJIHHeimoi! rpa.lm'IHO:li 

Sa,ztatm: 

s.·"" fee .A) = o,999, ~ d:o)= o,oo4. (9.4) 

Ms CpaBH8HHH ~aHHHX (9.3) R (9.4) CJle~e'l' BSaHMOCOrJiaCOBaHHOC'l'b 

RSJlO~eBHHX TIO~O~OB R TIO~'tJeHHHX Ba RX OCHOBe tmCJleHHHX pesyJI&-

'l'UTDB. 

IIpHJiozeJme 

OirnCAmiE KOHTPOJILHOro BAPHAHTA 

I. Mcxo~e ~e. 

B Ka~ecTne KDHTPOJI&Horo BapnaHTa BH6paH pac~e'l' He:liTpOHHHX 

ypoBHe:li n BOJIHOBHX II!YHKnRH c~p~ecKoro ~ A = 9I c na~,eTpa

tm rroTermna;ra RO = I,29, vo = 45,0 AKAPPA = 01 413, ALFA =1,6D 

OcHOBHM nporpa.Mr.~a opraHHsoBaBa cJie~J0011IM o6pasor.1: 

PROG-RAM £XAMPL (INPUT, OUTPUT) 

IREGIM= 1. 
EMIN=D.1 $ EMAX=2.i !J Ef-1= 0.05 
L=:O $ AJ=D.5 
NP=i 
LX=2 
CALL v./AVE(EM!I'I"EMAX, EI-I,EL.L,AJ,IREGI/1, 

, LX,NP) 
END 
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IlpJI piC'tJe'l'e B81J8Jf!,H!lX C06C'l'BeBHHX SBa"'eBd ~ CBfiSammx H 

RBaSHC'l'aQJIOBapH!lX COC'l'OJIJDII HCTIOJl.DSOB!Uill CJle,Il3DllHe ~e: 

EPS · = ro-3 
fKH = ra-2 

ENH = ra-2 

llaxcBM8J[E.Boe 'lJl!CJIO ll'l'e PQillim: 

Be.luAJma ,ItODJ'C'l'IIMOI JleBfiSD: 

Nrr. = ID. 

PEPS= ra-7• 

Mlmpua!tfdloe SBa'tJeHHe 'Lit.: Tvo = 0~05. 

BeJnmum ~ ~~"'lfJc"~-~ a44tc c~ Mer:4-rro~~ 
H L = 0,04824 B AK = I,44 COD'l'Be'l'CTBeBHo, tmCJio maroB 

JIH'J.'erpllpoilaiom: MI = IGO. 

IlpeJtu BB'l'erpBpo:samm R. : BB = rs.o. 

2~ fie~'!'» peSYJI.D'l'a'l'OB 

O.Oq1JS- l-in, 
Q. o 4 ~ 1 9- M~ 

fie~n peS)'Jlb'l'a'l'OB OCYI!1eC'l'B.liSie'l'CR CJie.ItYDIIBM 06pa80M. 

Clla11Ma IIe~TamCJJ ImpaMe'l'IJi IIoremomna, ,Ita.~Dme ~ BHtmCJiemm 

Ba'tJ8JILBHX co6crBeliHllX sm"tJeHd, mar B BH'l'e.PBSJI Hll'l'erpzpoBamUI. 

bee, B e~x [ tK J - 2 IIe~TamCJJ Ha'tJaJ.tldiHe co6c'l'Be.H

B!le SHQ-qeBBJl ~ C.BIISQJIHllX Jr1 RB8.8JriC'l'8QliOHapmn: COC'l'osuml Beiipe

PHBHOro CII8E'l'pa'~ Ilo'l'e.BIOUL!t II8'1'J8'1'Qe'l'CR B 'l'eX ae 'l'O'IDUIX, 'q'l'O Jr1 

BOJIBOBHe tiiJH.XIUI•, corJiacBo ~OMY napaue'l'py LX • c.ne~IIIIM 

IIe~'l'.& SQBHCB'l' 0'1' sa,ItaBBJl IIapaMeTpa IV P • EcJm tiP = I, TO IIe'tJa

'l'amCII BOMep H'l'ePQillim, BeBIISEa, mar TID IIapaMeTpy t H C06CTBeB

Bile ssaqemm (:e e;tO!!'B'Bqax laB). EcJm AlP = 0, ro ne1JB.Ta.Jl'l'CJI 

'l'OJl&ItO BOJJJIOB!le ifl.Yma:um Jrl YPOBBJII 3llepi'Jill IIOCJie,ItBel B'l'epa.qo. 

EcJm B pesynrare pac-qem MH BMeeM KBaSJro'l'aQJiompse COC'l'OJIJDIII, 

'1'0 IIOCJle II8'1'J8'l'JI BOJIBOJIHX W:mo::td Jr1 &Bepi'IIll IIe1JB.TQe'l'CJI IIIH.PJIBa 

YPOBBll: GAMMA / 4/ B eJOI'1IIIW!x (laB). EcJm JIMeeM COC'l'OJUDie Be

JlP8PumOro CII8E'l'pa, '1'0 II8~'1'a8'l'CJI CJIHYC 0'1' «asH paccesmui r/; 0 ). 
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Ta6JIJI!l8 I I~ 

Ile'IJB.Tl> pe8J'J1&'1'8'1'0B JtoBTpO.m.Boro :aapB8B'l'a 

A= 91,\Z=-J, ~ j:.l, 29•.· vo='.s. oao KAPf'A= .413 "LF A=1• U 3 

PAI':A !10 EI':J FO;( F ItHJit~G JF INITII\L t:w:;;.G.iE>-
F"~= .HOI:.-0~ F:KH= ,010 t'lH= ,U!O 
ltiEG~ATIO!l Hllt_R.VAL SHE H= ,1J< <MAX~ 1o•~DJ 

Ie~ITii~L Etlf:<>If::, {1/Ff«MI"•ct FoJ·< SUE ~iTH L= J= .~ 

-. U5~f?<;~onE+· 1 

, 1 Q" ~ ~ 0 0 0 I• 0 H J 0 

-.1v :tOt:-?5\luLE+{ll 

.15~-:\J~GJIJJ( E+UJ 

F 

u • f, f~ ) l

• 2' ..-, 0 t; 
... {' c l' 
• ~f)) G 
• "[J l 0 

1. 0 r') J .._l 

1.20JG 
1 .4LO J 
1.E>Llu 
1 .~nl~ 
z.nnu 
z.znJn 
z .+ uH 
2 .bl): 
? .I) I])·~ 
3 , 0 L )I 
3,2lJO 
3.'+rh 
3.E>O)ft 
3 .8 0) 0 

K 

8 • J u J 
~. 2i..J l 
:! • 4 0) v 

~ • :l uJ 
8 • 8 ~l J 1.1 

~ • 0 u) .: 

g. 2(iJ · .. 

3. '+ ou c· 
3. 0 J) 

J. 3 i')' 
lJ.OuJn 
10 • 2 i:.J .J 

1J • 4 ~1 j 

u .soJ 
1 J • 8 !l J u 
J.1 t 0 U J I' 

11. z:,; r 
1l t !t ,JJ L 

1l.on1 .. 
1.1... a IJO d 

VI Rl 

-. 21 7US5~..,22 +': 1 
-. d L 4J65& +0 1 
-. z11n >a toE +O 1 
-. 2171• 221&0 +ill 
-.217CGJ1'T8 +l'1 
-. Ll b91J9 /6 3 +•11 
-.216(~2.7~1~4 +J1 
-. 21f;869q4~ ·~ 1 
-. ?11J7"cJO Je 1 +J 1 
- • 21 66 7 9 '1U 8 + J l 
-. 216527~75 t,o1 
-.ct63ttl:>49 +J1 
-.216G3CL57 +11 
-. 215b329S5 +.• 1 
-,215UJ7Eb +u~ 

-,21431S 1 41 +J1 
-.t'13312~uo +11 
-. au 11 l8 1 + :~ 1 
-. zto~.c~:i'+3 +u 1 
-.zo7435151 +ut 

VI,, I 
-, ~2u<.l3J.C..67i-u1 
-. J7q58ot-.o7f-01 
-. 27~ecS1122l-u1 
-. 2Uc7t3l'+:>E-01 
-,14S7H 725F-J1 
-. 1l. clb7 c·2'3L-01 
-, 7<.7211 '7'l~-U2 
-. ~~, 02U-3 232F-1J2 
-. '4l2123(1:J4t.-..~2 
-. 2-:;,-·111 :;4ot:-G2 
-. 21 ... 043bogc-c~ 
-. !J33!:1l Sd4E.-L2 
-.11iJt337o::-t.:. 
-, Mi u5 77 45<+F-O 3 
-,Sf\?7CSh-.4F-J1 
- .... e:::.12t oigE-03 
-. 3!•c·7~31075~-83 
-, 22l4Lt7:>eSE-~3 
-. 1 c 0 39 J '1 5l- c ' 
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Ta6mm;a Jh 2 

3aBRCRMOCTb C06CT.BeHBHX 3HaqeHKfi OT rrpe~ena 

RHTerpRpoBalllm 

(war ITO OCR ( : { = O,I <1>M ) 

IJapaMeTJlH ITOTeHI(HBJia Te lite, qTO li B Ilpl'IJIOll:eHIUI, 

R(4.1Y) 9,6 I6,0 I9,2 

vv e J co6cTBemme smqemm (B e~. t<PKT2 ) 

I SI/2 - I ,8532 - I ,8532 - I,8532 

2 SI/2 - I,0965 - I,0965 - 1,0965 

3SI/2 - 0,2I48 - 0,2149 - 0,2149 

Ta6~a !~ 3. 
3aBRCID.mCTb C06CTBeHHHX 3Ra'!eHlc!fi R BOJIHOBIDC ifJYHKUID1 

OT wara pa3HOCTHOfi CeTKl'I ( Q. = 9, 6 .PM 

IJapaMeTJlH Te lite, '!TO liB Ilpl'IJIOll:eHl'Jl'l, 

Illaf ~ yo OCR 0,2 0,1 0,05 -
Co6cTBemme ~ 
3HaqeHruJ [ <PM r - 1,8534 - I,8532 - I,853I 

't,. ( <Pll ) Ytsi/2 C't:,_) 
I,o 0,30756 0,30750 0,30749 

5,0 0,26976 0,26999 0,27005 

9,0 0,002I6 0,002I5 0,002I5 

Co6CTBemme r.z 
sgaqemm [<Pll 0,0536 0,0529 0,0530 

'tn ( <iill ) Jj'I!.J./2 ('!:,.,) 
r,6 -0,32994 -0,33336 -0,3342I 

5,0 -0,3I024 -0,31046 -0,3I050 

9,0 0,6328'7 0,62885 0,62779 
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Ta6.nmta 1~ 4. 

Cprummme s"'w 0 , Bll'Il!!CJie.mmx no <JlOPf.lYJiaM ( 9. I) 
l'I (9,2) 

IJapaMeTpu noTeHIUIBJIB Te lle, 'ITO l'I B lipl'IJIOlltemm , 

3Hepm1I 
(MsB) 

I0,365 

20,730 

sU-.v !(f) 

0,099I85 

-0,027559 

{i.) 
I- J&Vt-f ITO iflopMyJie (9,I), 

' fV (2) ( ) II - Svt-v o no iflopt.lYJie 9.2 • 

J!RTe~u~ 

.f~l-'t- d-v{L) 

0,099I76 

-0.02756I 
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