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lr,rHAMuqEcltAfl TEOpI4fl II4OPAI(IIUU
COEPI4qECKOT PEHTTEHOBCKOû BOJIHbI.

oEqr{fr ooPMAJrrrSM

A. M. Afianacuee, B. I. Iton

Paasrta reoprrfi gu(pp.axquolruoro nao6paxeutrff, Boanuxaroqero flprr npoxorfiAenlr4
ctfepnuecxoË penrrenoscxoft BoJrrrbr qepe_B Kpr4cranJr n ([opue rrJracrtrHxrr. HosËrM no cpànne-
rtrllo c pau_ee.cyqecîBynqe4. reopneû ltaro [1,2] .snnsercff yqe" AotronrrtrTenrnof ([aan
n (Dypte-o6pâae c{epuuecxoft nonurr, orrucllBaroqeù BaBrlcrrMocrb or paccrosnus Me?r(Ay
tlcroqurxoM r,I rJreuxoir L. flpegcxaaau e{Sexr guifpaxqnounoË {oxycraponxu cna6o'-
rrorJrorqarcqeroc,fi troJr.s roJrcrËrM KpHcraJrJroM nprl Aocraroquo 6ontmou Z. PaccMorpeuÉr
rrpeAenbuËIe cfiyrlal{ oqeub 6o.nrruoro rd MaJroro Z u ctfopruynuponauhr r{pr,rrepr,rra npuruénu-
Mocrrr rrpeAenbrrnx (popruy.n

Itan r{BBecTHo, aJreMeIrrapEbrM lrcToqnr,IKoM llailyqenr.rfl peETreEoBcKrrx

TPy6on .flBJlflerc.fl aroM, uaryqaroqrrfi pacxo4srqyroc.fi c{epuuecHyro BoJrHy.
llalyueulre paBEbIx aroMoB EenorepeuTrro, noorouy naudonee ecrecrneuuhrfr
rryrb pacqera gra$panIlnonuofi KapTEEbr, Boanrrxaroqefi Irpra [poxo]ngerr[rr
tr3ryqeEufl qepe3 nÂeaJrbH,brfr npncraJrJr, cocTorrr B cJreAyKlrqeM: cHaqaJra pac-
cql{rhrBaercx 4u{panql{onuafl KaprtrEa Arff roqeqnoro rcroqntrHa (AI(TITI),
T. e. pacilpeAeJleune lruTerrcr{Bnocttr penTrenoBcntrx nyueù B trJrocnocTr
âItpaEa ({otounenxu), a BareM rrpoBoArrrc.ff ycpeAneune aroft KaprtrHbr rro
KoopAuEaraM Bcex r4cToqHunoB. TaH KaK naryqenue EeMonoxpoMartrquo,
To neo6xo4uruo ranlr(e ycpeAunrb peayJrbrar rro ctrexTpy. B rôrtr cilyqae,
Lol&l_ pa3Mepbr {oHyca pelrrrerroncnofr rpy6xu Muoro 6olrme paaMepoB
AltTI4' trocJleArrfl.E clrJrbuo paaMbrBaerc.fl, u B qenrpe uoilyqaercrr paBuoMepno
BacBerreHHaff o6nactr, urrreucrrBnocTb B Horopoft {aHrnuecxu paBua rruTe-
rpanrnofi tro trJroqaÂr{ rdnTerrctrBrrocrn or roseqgoro ucroqnr,rxa.

f.I" ï(e paaMepb.r.{oHyca Menbrrre rrrrr cpaBuuMbr c paaMeporu ,{KTLI,
nr6o Spont naAarotqero r4ailyqeunff orpauaqeu yaxoù qenrro, ro gu{panqnou-
Hafl fiaprtrHa cralroBl{rcs 6onee cnoxsofi. C gpyrofi cropoubr, DnctreptrMenT,
pearu3yroqtrft Tanyro curyalluro, JIerKo ocyrqecTBuu. B,csnaw c arrrM BoBEtr-
Kaer lpodneua reoperrqecxoro anaJrr{Ba gu{parqru c{epuqecHoft peuTre-
noscnoù BoJrHbr. Srouy Botrpocy 6rrna rocB.flrqena cepuff pa6or }tarô [r,2].
B teopuu Ïtaro gu$paHquonua.fl KapTrrrra Ee BaBucrrr or paccTo.Enrafr or trc1orr-
EIrKa Ao KpI{cTaJIJra r,r or KprrcTaJrJra Ao trJreuxtr. }taH rrona3brBaer aHaJruB,
aTa Teoptr.fi crrpaBeAJrrrBa ToJrbKo B cryrrae, KorAa aTtr paccToflErr.fl BecbMa
MaJIbr' EatrpuMep' ecJrrr Ha BXoÂHyro troBepxHocTb Kprr0taJrJrusecnofr rrJracTrrgrrr
EaJro)fieHa yBKaff rqeJlb, a Qoroureuxa HaxoAurcs cpaoy Ba KpucTaJrJroM.

Boauontna, oAuafio, w Apyrafl cxeMa anctreprrMeuta, KorAa paccro.snue
or ucîoqEtrKa Ao trJreEHIr BeJrr{Ko tro cpaBEeHr4ro c pa3MepaMr[ KprrcTaJrJra.
Bonee 1919, ranafl cxeMa a*ctreprrMe"rf 6rrna y*(e trpeAJro?Kena t'yu"tor 

"floctolt [t ] u ruIrpono trctroJrbgyercrr B pflAe nà6opat"opuË gnn 
"^6orge"""MgoroBoJruonofi guÔparquu (cr., HatrprrMep, [4-s]). B âroM cilyqae reoprr.E

Itaro Eerrpr4MerrrMa ra rpe6yercfl ctrequanssufi anaîraa. B uacrosqeft padore
rrpoBoAurcfi reoperrqecKuË aEaJIuB AByxBoJrnosoft AKTII B BaBr{cuMocru
or paccro.EErrff ucroqnrln-trJreHKa. OxaanrBaercfl, qro xapaKTep ÀKTII
BecbMa crrJrbuo aaBr,rcr4T or Dtoro paccTofluus. Ecnn KptrcTaJrJI rrorJroqaronlûË,
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îo trBnyqeuue, ilporrepmee qepea KptrcraJlJr BcJIeAcrBrre a{{enta Eopuaua,

Sonycupyercfl Ha trJreHKe Ha orrpe4eJreulroM paccToflHtru, trptrqeM 9To pac-

crorruue, ecrecrBenno, BaBl{crrr or cnoficrs KptrcTaJrJIa.
Bunog odqrax $opuyn, oullcblBaIoqtrx ÂHTI{, AaE B paBAeJIe l. Mn

trcrroJrbByeM BcJreA aa Karo Merog Oypne-upeo6paaoBanrIff. Boalroxeu ran?fie
v. gpyrofr tro4xog: ltctrorrÉsoBanrre $ynxqnra fpuna A.rlff trpocrpaucrnowlo-
neofnopognoft Ba4aqr4 gn{paHqura penrrerroBcnux nyuefi B KprlcraJrJre [e].
IIp" DT6M, oAHaKo. ueo6xo4uMo ,qoloJrrrlrreJrËHo pemarb Bagaqy o pactrpo-
cTpaEeHEL{ peHTreHoBcKrIx nyvefi Ba KplIcraJIJIoM.

B paa4ene 2 pacworperrbr trpe,qeJrbrrbre cryqau 6onrmoro u MaJIoro pac-

cro.flHr{fl r,rcloqlrtrK-trJrerrna, rrprrqeM oco6oe BurrMalrue yAeJlflercfl BbrBoAy
ycnonuË [prrMerr[r]rocrr[ troir]nterrunrx {opMyJI. B tpetreM paBAeJIe o6cyx4a-
ercff flBJreHtre gu{paHquosuoft {onycupoBnr,I.

l .  B u s o n  o 6 q u x  ô o p M y r r

flouecrnM Haqaro AenapToBoft cucreurr Koopgr4rrar B Tosne r4cToqnuna.
flycrr s0 - e4unuunrrû BeKTop, coorBercrnyroqraft ToqHoMy- 6parroncnoMy
HatrpaBJreurro Anrr KprroraJrJra. B rlorlyrrpocrpancrBe (tto) ) 0 c$epnuecnaff
BoJrrra c sacroroft <rl rlMeer cne4yroqee rrlrrerpaJlbnoe [peAcTaBJIeHrIe

exp (dxr) ^ . f d.q exp [;qr f fsor l7=æ1
r  

- z , t l ) w @ ,

[ .rcut ' ,  (r) :  Eo (r) * En (r),

Eo (r)
a

sr ' : :  
T *+rdkl(q)r-d{ ' ' (u)^,  (q,  r ) .E a ( r )  : À a s ê h a T  
J  6 F e - ' " " ' '

( 1 )

I[e æ: ulc, c - oHopocTb cBeTa, â { - BeKTop B rrJIocKocTrI, [eptreHAllKyJrflp-

uoË so. Hac 6y4yr r{HTepecoBarb Jrr,rrub MaJrbre {, AJIfl Koropnrx BbrroJllrflerc.E

HepaBeucrno (q/z) < t. IIpu eroM KBa4parnrrfi Hopenb B BHaMeEareJIe Molnno

BaMeElITb Hâ x, a B trOKaBaTeJIe SKCtrOIIeHTbI paBJIOXtIITb B PflA' COxpaHflff JIIIIIIb

KBaAparr4qHbre to ql, qneHbr. cnegyer rar(E(e yqecTb rroJl.fiptrsaqrrro BeHTopa

ailer1Tpr4qecxoro rroJrff. Ilpeue6perafl BaBtrcuMocrËro or (tr B BenTopax rroJlflpl{-

Baqrrra, nrrfiepeu rrx B rrJrocnocrr,r, treptrenArlr(yJl.flpuoft so. B peaynrrare AJIr BeK-

Topa ailenTpl,rtlecxoro rroJlfl rragaroqefr cfepnsecHoË BoJrEbr uMeeM

srrnr (r) :+ I # 
rdko(q)r ) o,"0,,

TAE

(2)

(3)ù  -  a ! ,  9 .

flycrt KprrcTaJrJr rlmeer ôop*y rrJrocnorapaJrJreJrrnofr trJracrrrnbr ro.nqnuoû
t u opue.ETrlpoBan TaKr{M o6paaolr, qro eÀflEuqnrrË BeKTop B EarrpaBJreur,I[

4lr{paruponauuoft BoJrHbr sr:s6fh/x, rAe h - Benrop o6patuoË pemerKrr
c MrroÆ(rrreJreM )n, coctasrsèt ocrprrfr yroJr c BeKTopoM EopMaJIIr K nxoguoË
troBepxnocrr.r Hptrcranira no (guQpanr{r,rfl uo Jlayo). B aroru cnyqae Ba ftptrcraJr-
JroM Ber(Top aJrexrpuqecnoro troJrfi c{epuuecxoË sorubl rlMeer cJlegyroqllË nu4

(4)

(5)

(6)

3gecr,
k n ( q )  : k o ( q )  + h -  a ( q ) n s f ? ,

L
t{ l  (q) :  T o (q) \oL, - (noh) (10,L, - t) ,  (7)

To:(roro), LL- paccrofiHr.re orucrorrur.rna Âo Bbrxo4uofi noBepxHocîfi no .Tlysy s0.

ffogsneHne {aarr I (q) cBflBarro c reM, qro Benrop h <nnJTloqaerc.fl)) ToJIbKo

rra BxoAHofi nonepxnocru KprrcraJrJra, y[, TaK KaK Haqafio KoopAlluat nudpano

B TOqKe r4CTOqHr4Ka, TO CJIeÂyeT BbrqeCTr, qacTb {asrr, cooTBeTcTByloIII,yIo' pac-
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crofiIrurc or r4crotlnuna 4o nxo4noË noBepxHocrrr. Auanorn.rno 4odano.rnnft
BeRrop a (q)no/2 rloflBJlffercfi na Bbrxo4Hofi uonepxnocrrr uB ycJroBufl' srodhr (6)
6nr.no peureHl,IeM ypaBHeHrrfl Maxceenra B Bar(yyMe, ÂJrfi qero neo6xo4uuo,
.rro6bl BbrroJlrrflJlocb ycJloBrre k'oî)-x2. OrcroÂa AJrÂ o(q) c roqrrocrbro Ao
rrJreuoB nopfiAxa (ql")' BnJrrcqr4TeJrbuo rroryqaeM Bbrpalr{eurre

Bem.IHHhr l, (q, /) lr .R, (q, t) fipeÂcraBr.snr co6oû aMrJrrrry4br rrpoxoxr-
AeHI{ff Ir orpa}fieHl4fl unocnofi BoJrHbr c BoirHoBbrM BeKTopoM ,so * qtr, xopomo
rIBBecrlrbre rra o6nr.Iuofi rurocKoBo;rsonofi AunaMlrrrecxofi Teopua gu$paHqun
pesrreuoBcxrrx nyuefi (.*., HarprrMep, [I).

o (q): ar (q) * o, (q), or (q) :ry, Tâ: (snno), I
as (Q) :+r[0, tt - sosn) * o, (q) (+' ,,(q) - (q",))] I 

(8)

rAe

34ecn Mhr yqrr, qro rraAaroqee usryqeurle
B cexynÀax, orrpeAeleunnfi cooruomeurreM qr,

ar *  xxo(#- *)

(e)

(10)

( 1 1 )

J ao ,"p (,,,, ['u - +rru,])?, (0, r) 12. (18)

J ao ,'n (r,r [u @ - tù u - [ rz^u,))n, (q, ,) l'. (4)

AJrff r4urerrcrrBuocrrr gutpparupoBau-
(7)

r - S  I  t | I l a \  E ' . '
T , :  

À @ s i e s i t t l ,  
f t , :  - y  

i - ^  4 É  " i e s i t t l ,

^  - a X o  x t f x ; x n C r ,  Ë  - .ee . i : ; -  - : - - : -  Çs i ,  çs j :y ,  *  f  N ,- ro | ^to"tn

Ac z* llxnxnc, (1o1oY'lz'

Sgecl uHAeKc i upunuuaer ABa anaqegnff B coorgercTBtru c AByMff BEaKaMtr
trepeA fiopHeM n {opuyire AJrfl E, nenuuu"r lo, Tâ ecrb HyJreBaff u h-s @ypre-
KoMtroHeHTbr KoMtrJIeKcnoù rroJr.Epr{ayeMocTrr npucTaJrJraT:yr*i7;, rroJrflpu-
eaquounuË MHolr(rITeJrb C, paBeu egnutrqe Anfi o-troJrffpuaaquu-u cos 20s
Ans n'-rroJrspr{3alltru; a1 ecrb .rnueûsa.fi tro q qacrb EertrquEbr o (q), oupe-
ge.neuuoË B (8). 3ro coorBercrByer o6rrsnoMy nuueËuoMy rro q upudnuxeuuro
AtrEaMl{qecHoft TeopIItI rI oupaBAaflo reM, qro rorqtrHa KpEcTaJrJra, AocTyrrEafl
peErreEoBcKrrM ryqaM, Marra u {aaoË (q21")t Mo}nHo upenedpeur.

. Bnr6epeM ocb Z ngor,.s Bexropa so, a ocr X B rrJrocxocTu BenropoB s0 u sÀ
(unocxocrtr pacce nnnn) B cropouy Benropâ sr. Ao" trpocrorxir 6yaôu up-eguo-
Jrararb, qro BeRTop no Tax?fie Jrelfirrr s aroû trnocnocrr. 0ro Bcerga Mo?nuo
cAeJlarb rrpocrbrM lroBoporoM nprrcraJrJra. Hac 6yger trErepecoBarb 4u([pan-
quoEHaff KapTI{Ea, T. e. pactrpeAeJreEr{e trHTeEcrrBEocTtr B trJTOCKOCTrI AKpaEa.
flouecrlrM_axpag treptreuArnyJrflpgo oca Z Ha paccroflEtrr{ L:L:*L, or nc-
roqnuna. HaH cneAyer ua (8)-(11), ne.nuqurrbr T n R Ee BaBuc.ffr oî Qst E
EutelprrpoBautre tro aroù trepeMennoft'uponoguTc.s c rroMoqbro ra6nnsnoro
EETeIpaJra.

f 
Ooo 

,;tnv-;Lut2r:l/,-T 
"rtur' 

-
) E e  

- - / m " *  ( r 2 \

C yuemu (3) 
" 

(12) nerHo roryqaeM A.rrfl rruteucr,rBuocrrr B rrpffNroM ryqne crre-,
Ayroqee Bbrpax(eHr{e

r r @ ) :  l E o  r : #  >  |

HeIroJlflpr{3oBauo, II BBeJITI yrO;r 0
- rg0; g - 0.4848 . 10-5 pa4./c -

nepeBoÂHolr Mrro?fiIrTeirl).
Auarornquo-â Bbrpax{eurre rroryqaercff

Hbrx Borru nocrre ro4crauonrur (8) u (3) n

In@): lEr  Y: f f i> l
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34ecr

Oraermecxufi cMÉrcJI nenruzn (15) Jrerno Brr4err ua prrc. 1. Tan eo -OH -
Koop4rrnara, oilpe4eJrflroqan lroJlo)r(enrre o6nacrn orpax{eunff; Lo- SKH -
rryr6, noroprrfi rrpoxo4ur rryq, rpereptrenarorqr,rù gu{panquorrnoe orpa}KeHrre,

Prc. l. lïa.rrrocrparlnn xoAa nyveË'B paccMarpunaeuoË
cxeMe aKctreprrMerrTa.

S - ncco.rnun, K - KpueranJr, JrEHnfi OH - onpag (SorouaenHa).

Itouxperuufi xapanrep.BaBrîcr{Mocrrr nenu.rnn ? r,r .R or 0 onpe4eJrfiercff Éop-
MyIraMtr (9)-(11), npnueM Anfi ys aMeeM

Lh: Lr* 
&r, 

T,1,- Ln*"' S]3ffL
| l t ? h ,

îo: Lztg 20", p : 
# 

cos 206, \0, h: cos fs, 1.

. ,  _ 0 - 0 0
"' . ors '

o - r o ( r o - t r )  A  - V x r x o  c s  i l Ao o : T g r o s m z Ç ,  o r r :  g  @ y  i .

I
i 

(is)
,

Baxsoft xapanreprcrrHoË gu{parquouuoË naprurbr flBJrsercs trHrerpaJrb-
HaE rro o trErencnBnocrb. llurcrprpoBautre (popuyr (13) u (14) upoBo4urcs
eneuèEràpno. B peaynbrare nonyuàeu

Ir f , : \  atr(c)- #>l ,u t  r ,  (0, r) ts,

r,Ê,:\  a,ro(i) :  f f iZI ou tR, (0, r) ts.

ItaH uuguo trB (17), trErerpanbubre rcoa([1puqueurbr trpoxo)r(AeutrE tr orpa]Ke-
Errs Anrr cipepruecnoË BoJrEbr trpotropqtrouaJrbubr Eurerpanbgbru tro yrnau
tra4euufi roa{Suquelrrau lrnocxoBornolofr reopur. Orueruu, rrro tfopuyna
(17) oupeAeJr.Eer ranlne EEreEcEBEocrb B rleurpamuoË qacrtr r(aprtrEbr B cny-
qae muponoro trcTorIEEKa, Kor,qa pasuepbr $oxyca pentreuoscHoË rpy6nu
6otrme paaMepoB gu{parqnonnoË KaprlrrËr or roqequoro ucrorrntrKa. Osa
rtrEpoRo ucuonbByeTc.E trpE pacqoTe AByxKptrcTanbEbrx E TpexKpucTaJrbEbrx
npu6opos [el .

2 .  A H a J r  v . B  . n p e A e J r b E b r x  c J r y q a e B

PaccuorptrM npegeJrbubre cnyqatr. flyctr paccroffHne L BecbMa BeJruKo,
a roJrn(lrEa KptrcTaJrJra I uana. csuraÊ ?, rnagHoË fyuHqueft tro cpaBEeEEro
c 6ucrpo ocqunJruplryoqeË enctroueEroË, nnrerpan n (13) MolKEo BbrrrucJrtrrË
MeroAoM craquonapuoË Saarr. B peaynbrare uMeeM

I r@) :#) l t , ( f t , , ) f  .

(16)

(17)

(18)
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Ta$nu o6paaolr, B aroM rpe4eJrbuoM cryqae gu(ppanquonuafl KaprtrHa Boc-
rrpotrBBoArrr yrJroByro BaBr,rctrMoctb noa{{uquenra rrpoxox(Aeulrfl rrJrocnoBoJr-
uonofr AruaMtrqecnoft reoprru. gror SuauuecHu ouenugnrrft peayJrbrar 6nn
rroJro?r(en B ocnoBy MeroAa'Dr(crepnMeuTaJrbnofr uponepr(r BbIBoAoB AtrHaMu-
secHoË Teoptrr{ MnoroBoJrsosofi 4u$paxqnn B upu6nraxenvlv. uaAarorqeft uno-
cHoù BoJrEbr, trpeÂJrox(erruoro n pa6orc [31.
. Cne4yer, oAHaKo, .oqerrrlrb o6nacm trpr4MenllMocrlr {opmynrr (18). O6o-
BHaquM rrurepBaJr yrJroB, Ha Koroporu Synxgun T (0) cyqecrBeHlro Menflercff
qepea 0r. Onpe4eJrlrM retrepb yroJr 0,, Ea HoropoM faaa B ansuoneule ibop-
MyJrbr (13) orrr4qaercfl Ea eAr,rnrrqy or Buaqenu.fl B craqrlonapnoft rosne.
Heo6xo4r4Mo, .rro6br aror yron Çun Mrroro Meubrlre 07. Ilpoctoù pacuer Aaer
pesyJrbrar

o*:#rV'E(or , r>#,  (1e)
rAe I - gnnua BoJrrrbr peurreuoBcnoro uaryqeuuff. flpu oqerrne Beiluqnrbr
0r cJreAyeT yqecTb, qro rnansrrft BKJTaA B cKopocrb trsMeEeHurr T TaKlr(e
Aaer ocqaJrJrr{pyroqafl eKcnor{eETa. Oupe4enum 0r fr3 ycJroBu.s, srodbr $aaa
B (9) orJrurraJracb Ha e4urrnqy or cBoero Bnarreutrff npu 0:00. flo4craBJrfffl aro
Bnaqenne B (19), uônyuaeM ycJroBl{e

(20)

flocnonrfty B peaJrbrroM EnctreprrMenTe upe4eJrbnoe paccTo.fiHue trcloq-
Er,rK-trJreHKa orpaurqeno AByMfl-TpeMfi MerpaMtr, ro ycJroBtre (20) otrpe-
AeJrser roJrrquny Hpr,rcraJrJra, Meubrrre Koropoù cnpane4JlnBo upudnumenue (18),
flonaran ):10-t cM, L:1.02 cM, trMeeu I ( I uHlr. TaHnu o6paaou, B peanb-
HoM axctrepuMenre {opuyna (18) crpaBeAJrrrBa roJrbno AJIfl BecbMa rountrx
KplrcTanJroB.

Ans gu{parupoBaurroro ilyqna MeroA craqlrouapuoË Saan Aaer cJreAyro-
rqrrft peayJrÉTar

rn@):#?I" , (W,,) l ' .  et \
ItpnrepuË npnueurrMocrtr oroft Sopuyrn BhrBo4trrcfl anaJrorrrqno IrpegbrAy-

. qeMy tr orrrrqaercfr. or (20) saMenofi L na lo.
\ Apyroù rpegenrnmft cryuaË uaBecreu r(afi (nptr6numenue c{epuuecnoft

BoJrHbr)) Itaro [t '2]. f lycru.L nactonbno MaJro, qro Mo]r(Eo upene6pelrË KBaA-
paruqnbrM rro 0 sneuol{ n {aae'rro4brnrerpannnoË {ynHquu n (13) s. (14).
B aroM cryqae lruTerpairbr Bbrpax(arorcfl rrepea Syuxquu Eeccen.a EyJIeBoro
rr trepBoro trop.flAnon. flpzne4eM B4ecb 6o.nee upocroû, qeM B (2), nrrnog ernx
Bbrpalr(euufi cpaay AJrff r(oMrJrencuoro cJryqa.fi. Pacclrorprru uurerpaJr o (14).
3aMe.ra.fl, yro rrepeMeurra.s 0 BaBrrcrrr or Er u Ë, cuulrerpuqHo, cAeJraeM B trep-
BoM qileue cyMMbr uo i n (9) eaueny 0 ua 81, â Bo BTopoM - Ha Er. C yqeroM
COOTIIOItrEEII.fi

tz sin 20u
Z > î ,  I q v ' I Z ,  t - t - .

â-  4  J -F?
d0: i -Èae

Bhrpaxcenrre AJIff lo(r) npeo6paayercfl K Brr,qy

34ecr

.a f  @):-# I
1ùIz

Q L ù  - Y  U r r ,  î ! :  r  -  r s r  ï z :  t o  *  l n -  x ,

7 tg20s
t  - -  -  t  7 -  ,  l ro :  ? tX io .Ù h -  

9 - "  T t  
'  t - o - ^

(22)

(24)

(25)

f ,"n l-,nn', (',e +'. +)].
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feouerpn.recrnft cMbrcJr BeJrlrrrlur I w l^ noscnffer puc. 1. Orpeaox Oorectr l,
a orpeaox HH, ecrn ln. Honryp Tr*T2 rIoKaBaH rra puc.- 2, upnveM T1 ecrb
ilyTt KoTopblfi [poXoAI{T nepeuennan E, rprn rr3Meuenrrrr 0 or -æ Ao @,
a ^[z-auanoru.iuÊùfi ilyrb AJIfl 82.

AHanuS rdrrTerpailA An IIpoBoAI{Îcff c IIoMoIq},IO I4IITerpaJIbHoro IIpeAcTaB-
rrerrrrff lpyurqura Xasxens H6" (z)[toj rn (popuynn

&o e):+[r/5,u @) - r/61) (-z)l :+ lHgu (z\ * r/ô2) (r)].

B peaynntare

Aff, (r) - a7 o QqSa { rrrr)try .

?Inrerpan n (13) Bbrrrn-cnserc.E auaJroruqno. Samerulrf JIIrmb, qro

Synnqun T se ydrrnaer ua 6ecxoHesnocrr, ro rilnrerpaJr pacxo[trTc.fl

(26)

(21)

TAK I(AK

B TOqKE

Prc' 2' *o"'Yp, 
ïi:iffii: 

B ifopuvne (24\'

x:0. B AeùcrsnreJrbrrocru DTa pacxoAuMocrb JIrImeHa Suarauecxoro cubrcJla
rr ycrpansercfl 6narogapff KBaAparuqHËrM tro 0 sreuaM n Saae. Crporoe nu-
qncreufie r,rnrerpaJra B (13) upuBo4ur K cJraraeMoMy, trpolopqrlonaJlbrroMy
à (r), aoropoe tro yr(aaarrnÉrM Bbrrtre coodpaxenrr.ffM Morr{Ho otrycrlrrb. B pe-

SyJrblaTe

Ir@):#,ffi1ffu"n(-u,, W))t: lnte'(') l', (2s)

Ar,, : J-li :to7r(2qc,t { r*r\sign (z) t l ign (zr)
t '  i  f  f r  

r \  \  
2  '

Ue frr : l - t ,  Q" ' :0.5 rg0rr .
Oqerru odnacrr uptrMeuuMocrr{ trprBeAeunblx Bbrme {opuy;r. flpegnono-

rnlru, uro {ynnqur.R n (fopuyrc (14) cyrqecrBeulro orJlr4rraerc.E or Hynfia o6-
rracru l0 | < 0-. (Dopuynu (23), (27) 6yRyr up?r6;rumeulro crpaBeÂrruBbl
B ToM cfiyqae, ecJrn KBa[partrquaff uo 0 sacrb {aau 6y4er MelrËme rc Ha aroM
uuTepBaJre. Orcroga uMeeu

l*g, l^o'^qn, io<#, (29)

Tan, Ans tr:10-E cu, 0- -1011 troJr)EaeM, qro Zo Aonxtno 6nrr Menbme 4 cu.

Oqenna rpuMerrrrMocrtr (fopuymr (28) noryuaerc.s za (29) aaueuoË L1, wa L.
Orlrerrlr, qro B cilyqae roJrcToro rrorJroqaloqero Kpr,IcraJrna Ee Baryxaer
ToJrbKo cradouorlrorqarcqeec.E rroJre, ilptrseu B yBKoM rrlrrepBaJre yrJroB,
rtrr4puna Hoîoporo yuenbmaerc.E c pocroM roJlrrurnbr HprrcraJIJIa. B arolr cryqae
trpe4eJr rrpuMerruMocru {opuyn (23), (27) u (30) yaeJlnquBaerc.s. B cryqae
upoapaquoro fiptrcraJrJra rrptr paccroffrrurr rlcroqulrr-KprrcraJlJr oroJro 40 cu
trorrpaBra or r(BagparuqHoro tro 0 .ruesa s Saae Moryr BaMerEo uauelrlrrb
r(apruHy.
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3 .  À u ô p a K q r r o r r E a . f i  È o n  y c n p o B K a  c n a 6 o r o r J r o q a r o q e r  o c f l ,
t r O J I f l

Ecnz paccro.Enue ucroquun-rrJreur(a Haxolr{Tc.fl B uHTepBaJIe or rroJroBtrrrbr
Ao rpex MerpoB, ro o6a [peAeJlbnbrx cryqafi, paccMorperrubre Bbrrtre, Ee ro-
l,flTcfl. AJI.fi olrucanr[.fr. gz$panqaounoft Kaprlrrrbr. B arolr cilyqae n {opuy.rrax
Llg), (14) veo1xoluMo yqrrbrBarr {aay {ynxqnu T n R napaaoe^ c^ {âaoË(Dypre-o-6paaa c{epuuecnoft sorHn. flpnnuua.E Bo BrrnMauue 191-1tt), Ba-
rrurtreM Sopuyny (13) n Brr[e

I  t - \ _  x g z  \ l t  ^  1 2t r @ ) : f f i Z I \ d o e x p [ i ? , j ( r , 0 ) - l , i ( 0 ) 1  
l ,  ( 3 0 )

rAe

?ai (r,

rAe

llpn BbrBole (39)_ Mbr, trpene6pernn trpor.raBoÂrrbrMrr or norapu{rvra
otrpaBgarro trprr 6otlurnx t.

o) :xg [ 'e  -  *  r t *J+ [ r " ; ,101,
>
I
,

(31)I
f , i  (0)  :T te ' i i  (0)*  ln  [1  +  Ë3i  (0) ] ,  g  :  g '  *  i r "

flo[rrsterpaJlbua.ff {ynHqun n (30) craJrbuo ocqrrJrJrrrpyer, rr, Kpoue roro,
rroKa3areJlb eKctroHeHTbI trpeÀcraBJrfler na ce6s cJroÆrrryro {ynHqurc. floorouy
nolrRperHrrË Ho.nzqecTBelrHrrË ananua rrrrrerpana 

" 
o6qa* toy"u, trpegcraB-

Jr.ser us ce68. [oBoJIbHo cJrox(rryrc BaAaqy lr 6yger trpoBe4err 
" 

-otÂeo"ioË 
pa-

6ore. 3Aecr trbr orpaHIrqRMc.E KaqecrBerrrrbrM paccMorpeuaeM r$6r*ru dô-
parquouuoft {onycr{poBr(u cla6ouorJroqaroqeroc.fi troJrE.
. Pacc.yorpuM c.ny'raft Aocraroquo ToJrcToro rrornoqaronlero Kpucranna
(trqt^à1). B sroM cryqae AJr.s cunbrrotrorJroqarcqeroc.fi rroJrff c i:{ 

-rrrerpa.rr

r (30) 6.rruaoH K rryJrro, a [Jr.s cnadouorrroqaroqeroc.fi troJrfl ci:2 ooAutit.-
rpaJlbl{afi $ynnqzr orJIr,IqHa or rryJr.tr B KoEeqHoM r{HTepBaJre yrJroB g, npuueu
rnasHLIù BKJTaA B I{HrerpaJI ,4aer o6nacrr nlnnau roqxrt MurraMyMa $yuHquu
l^(.q), Koropa.E trplr 6onrmllx / upaxruqecxn paBna trepBoMy .rnény $ôp*yo"t
(31). B .rruneùnou uo MaJroMy oruomerrrrro x;l lx,l npn6rhmer"m 6yï*q""

"" 
( 0) rrMeer Blr[

,,;i (o) :''# * &lrffi - xx;o(* - f-),"r], (32)
a I n e'(0) onpegeJrffrorcff Sopuy.rranru ({0), (16), B Koropbrx rraAo aaMeg11rb
Xo rra - 

lx"o | -^ ,lX^Xo tra lx,n l. A"ÉÈ.peHqnpys (J2) ,ronynu** rocrre rre-
cJlolr(Hbrx upeodpaaosaHnù [rfl ToqKr.r MrrrrrrMyMa gff c.rregyroqee Bbrpa]fieHue

o.ç:rf f i [ t*^l- lx, i l  
#]:oo-oz. (38)

Ilpu6numelrHoe Buaqeurle urrrerpaJra B oroM cryqae Morngo troilyqgTb,
eciln pa3JloïttrTb {yuxqnw. f u g B pflA TeË.rropa ts roqne 02"rr ocrâBurr roJrbr(o
qJrelrbr Ao (0-0a')2 lHnroqlrrerbuo. flonyuenunË uurerpaJr Bbrqucr.fierc.fi c uo-
Moqbn {opuyrrr (12).c yuerou (10), (16), (Bl)-(Bg) u uocne HecJrornubrx
pacqeroB troilyqaeM

(34)

(35)

B f, qro
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Itax cnelyer ua (34), RptrBaff roa${uqrreura trpoxo}r(Aeuuff uuèer B erou
cnysae rayccoBcnufr su[ c Mar(cuMylr{oM B Tosne t2, trpilrreM troJryrtrupuua
rpnnoË u Bnarrenue'B MaKctrMyMe cLIJIbIro BaBr{cfiT or L. Han6oJlee yanufr u
srrconuft rluft uorysaercfl, corJla.cuo (35), rptr

t / 03 \-'/,: Lo,: zsÇ,(t + q/ (46)

Ha aroM paccro.Erruil [eùcrsureJrbrraff sacrb A o6parqaercff B HyJIb, n
uogynr .A oupegenaerc.fl roJrbno unrauoË qacrblo. Ha Âpyrux paccro.fiIru.ffx
MoAyJrb L panen npudnuenreJrbHo [eùcrnrarenrnofi qacru, Koropafl B lç,ulxtol
paa 6o.nrme MutrMoft. B ranoM lr(e orlroruenrlz Haxog.flTcfl Snaqeulr.fl B Maxctr-
lnyrnte npu'noù s1rmzn rr BAaJru or soHanrnoft ilmrrvm,, ecilut oTBJleqbctr oT Mrro-
]fiureJrfl gl.zL, xoroprrfr coxparqaercfl trplr AeJIeHLIIT Ha rrnTerpaJlbrryrc rruTerr-
crrBuocrb (17).

TaHralr ofipaaou, crrJrbHorrorJrolqarcn1uË u[eaJrbrrbrft xpucraJlJr r{rpaer poJlb
co6nparenrnoft Jrurrabr Als c.ira6otrorJloqarcqeroc.fl rroJrfl, trptrseM BaBrÀcI4MOcTb
BeHTopa arenrpflqecnoro rroJr.E or n B odnacrr,r up.ocrpaucrBa n6uuàn {oHyca
finuaHa K rrJrocnosoilnosoù. ,{eùcrnureJlbHo, KBaÂparlr.rnblft ao r qilen n Saae
trHrerpaJra (30) rpotropqaorraJlen A' u BMecre c A' odpaqaercff B Hynb Ha

{onanruoft Jrtrnnn.
Sauer11M, qro aror a${ear Mo}ner 6rrru rlcrroJlbaoBau AJI.fi ctrerTpocnotrEu

perrrreuoBcnoro rraJryqeurrg. Sanzcl{MocrË or qacrorbr BXoAZT B Teopuro sepea
rranpaBJreur(e so. Ecnu aa{uHcupoBarb ocs Z crlcreMbr KoopAurrar KaK HatrpaB-
Jrerrtre s0 AJr.E HeroropoË.racrorbr oer ro gu{panqrlorruaÉ napruua AJr.fl qacrorÉr

o, He cuJrbuo orruqarouleûcn or oo, 6yAet trpocTo c[Bunyra rra Haqaila Koop-

AUrraT r(aK qeJroe, trpuqeM Koop,4rlrraTa rleHrpa KapTlrlrbr oyAeT paBHa

a^( r ) - îm(ro)  *+  Lgo"L.

IIp" 6onrmolr yrne pacceffrrrs, Kor[a tg 0" > 1, Mo]nuo troryqurb xopomee
paapemeHrre.- 

Ilpu"rrMan Bo BHnMaEtre (16), (20) u (33), BbIpaBuM Zouepea {uauvecxue
IraPaMerPbr 

=r 
rt; tl, ( ̂  , (îo - ïa), x?o \-,/,L6r- Krt, K':Tffi@rT,\t +ffi ffi) .

- o

TaH, HatrptrMep, [JIff KpIIcraJIJra Ge, CrK*-uanyïIeuu.fi ()l:2.29 A) t (220)
pe{nenca rrMeeM B cnMMerpuquoM cryrlae (To:Tr:^^cos 0u) T [Jrfl o-troJr.flpuaa-

Uun K:1.13.104. [Ip" roJrrqrrue rfprrcraJrJra É:100 nrnnr {oHaJrbrra.fl Jrz;anfl.
flaxo[trTcg Ha'paccro.sttum Lo:1.13 lr or rlcrotIHLIKa rI B To ]fie BpeMfl $ot:
:10.5 tro [aHHbrM [rrl. flna r-troJr.Epr,taoBauuoro r4afiyqeuaa Lo y]r(e B 2.9 paa

6onrme Ba crrer UoJrfiprrgarlrrolrgoro MHolntrTeJIfl B SHaMeHareJIe, troDToMy uaJry-
qeg1re n {oHyce trpanTnqecntr trJrocnolroJrflprlaoBano. Anarga o{{enra B orpa-

tfieHrroM tryrrHe trpoBo[Srcfl troJrl{ocrblo aHailortrqHo. B peaynbrare

In(,\:hl*l) '#."p[-w#J, (3s)

r^e 
L I Anl'

ln r : l r - -T  ln  (Ë3) ,  D2nr : f f i

a {opruyJrbr AJIff ïn fr Au nonyqarcrctr ua (35) saMenofr I na lu m L na Lol\.

Oonanrsa.fi trJlocnocrb olrpegeJlflercfl uB cooruomeutrr.ff Ln:Kt.
SxcnepuMerrraJrbrro a${enr Rzôpanqrnonnoft {omycupoBnrr Mo}nno sa6nro-

Aarb rrMeurro B orpaxteurroM ilyrrne. B crrMMerpltquoM cryqae \o:Tn trptr
ycnoBltu, IITo paccTo.firrEe oT ucToqHuKa Ao KpucTaJIJIa paBHO paccToffHuro
or KprrcraJrJra Ao trJrer{Krr, trpotrcxogur {ottycupoBxa troJluxpoMaruqecnoro
u3ryqeuuff, T. e. MaxcuMyMbr orpamenlufr. Ailfr. uaryrreuuù c paanbrMu [JItrEaMa
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'BoJrE rrar(JragbrBanrcrr Apyr Ha [pyra, n Auôpanr{ùounas ftaprtrHa trposB-
Jlfferc.a B qucToM Bu[e.

Orueruu B BanJrroqeuue, uro (porycupoBna' xor.fi u B MerrmeË crerrenu,
6yger trpotrcxo4urb rr rorga, norga ycJroBue pot ) 1 sÂrnornffercff He orrenË
xopomo. B arorvr cryqae gu{paxquouna.fi Kaprrrrra 6yRer 6onee c.rontuoË u Ee
orrucbrBaercn Sopuynauu (34), (38). Ogsaxo {opuyra (36) Arrrr {orycuoro
paccTo.eHu.fl ocraeTc.fi.B cuJre r[ B eroM cryqae, [ocKoJrËKy oEa oTpa}I(aeT
o6rqyro rptrpo[y a{Senra - conpaqenue KBagparuqubrx uo 0 qreuoB B Saae
@ypre-noMtrouerrrbr troJl.fi. Âpyr"Mtr cJroBaMr, {oxycnoe paccro.firrue paBuo
pa[uycy KpuBrranbr AtrctrepcraouuoË rroBepxnocrn sdnusr rosrtr Jlayo.
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