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I. BBe.neHHe 

B nepBol 118.CTH HaCTOJllllero coo6~emm: /I/ (B ,ltMLHelmeM 8T8 

pa6oTa o6ossatmeTca 11epes I) 6wr npeMozeH MeTo,n pac11eTa a,reKTpo

cTaTH11ecxoro noTeHQHMa B 6ecxoae,mol 1tpHCT8JIJIR11ecxol pemeTRe, 
. e 

B ySJiax ROTOpol pacnOJIOJteHH T011811HHe yYnLTHIIOJll'I llOPJl.ltR8 2 • 

B8'.llmlH8 llOT8HQHMa nony-qaeTca ( CM. · ( I. I9)) B BH,lte cyMMH BMa.na 

6asHca a,rer.teHTapaol a11em, BMa.tta onpe,neJleHIWM o6pasoM BH6paa

aoro KOH811HOro OKPYJt8BHJJ paCCMaTPHB88MOI T011RH (ROTopoe·xapax

TepHSyeTCJl BeROTOpliM I18JIIDI l{HQnOM Tl,. > I) H BltJia.tta OCT8TR8 6ec

KOH811HOI pemeTKH. 

B!ura,n OCTaTRa MOZHO npe,nCTaBHTl, B BH,lte pa.na, B ROTOPOM B 

BeaBHOII BH.tte BHCTYD88T napaMeTp paSJiollte!DJ:1 I/no • '41IeHH &Toro 

PJJJta cci,nep.1t8T BHpazemm THIIa i.[x>pMCp!KTOpa 6a3HCa H 3H8118HHJi onpe-
r:-,(11.) B .ne.11eamu: pemeT011BI,1X cyu11 \J l,m no npocTHM pemeTRSM paBa, RO-

TopHe,<Sy.ny11H 38Ta6ynHJ)OBaHH, ~8CTB8HHO COltp8lll8D'l' pac11eTH no

TeH[Uf8Jla.. B HaCTOJllllel pa6oTe llO,lijl06HO paCCMSTPHBBmCJl cny118H 
U(II.) 

Iey'6H118CRHX pemeTOR H MeTO,ltH pac11eTa cyMM {,1111, ~ pemeTOR 60-

nee HH3Rol CHMMeTpHH. 

2. Ky6H11ec10te pemeTRH 

IlpocTaa xy6z11ecK8Ji pemeTRS npmae11BTe.11DHa TeM, ,rro nocne 
;:,.,{n.) 6 BH6opa e.ttHHHI1H ~HH sa.na11a onpe,ne.11emm: , cyMM u t,,,., OJILme He 

co~epzxr HHKaltHX CBOOO~Hl:IX napau:erpoB • 

... 
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B 'A8JlhHenmeM MH HCnOJII,ayeM mar pemeTRH n xaqecTne e.ztHllllllH 
~{'1.) 

,lt1.IHH!i ( a = I) H o6osaa'UleM cywu u e,111 .n,ra CJJTIM ey6Hqecxoa 

S•tn,J 
CHMMeTpnH cneOE8JlhHIDd Cm.lBOJIOM ,, 111 • Kmt MOJtHO JieI'Ko y6e-

'AHThCJI, 6aSHC 3JieMeHTapHOR gqemm MO~HO B 8TOM CJIY'l8e BH6Hp8Th 

ncer'Aa TaRHlll o6pasoM, qTO BWIOJIWieTCJI t;- :i; 1 "" F/2 < I (060-

saaqemm CM.B I). 3TO OnpaB.ItW38eT .l{aHHHii BH6op e.ztHHlillli ,WIHH!i. 

.llpyrHM DpeHMY1I1eCTBOM ey6nqecKHX pemeTOK HBJIHeTCJI TO o6cTOHTeJih

CTBO, '!ITO B BTOM CJIY1Iae nepe'1HCJieimlie n naparpaqie 2 ( I) cnottcTna ~,-., 
CYMM u t,m HaH60Jiee noJIBHM o6pasoM ynpolq8J)T pacqeTH. Pac-

CMOTPHM 8TOT BOllpOC 60Jiee ll0,lij)06Ho. 

E.z(HHH'lHOe HellpHBO~oe npe'ACT8BJieHHe r, TO'ie'llioi rpynnu 

CHMMeTpnn Oi (TotJeqHSH rpynna CHMMeTpim ·npocToi ey6Hqecxoi 

pemeTKH OTliOCHTeJIDHO JillCloro yBJia pemeTKH). COCTaBJieHHOe HS JIHHett

Hoii xoM6nmuum cqiepnqecKruC ~ c O.IlHHaKOBBM. ! H pas.nlf<IH!i~ 
. . '~-

m,, Dpe'ACT8BHM B n~e , 
. . • i ~ 

· Ir.., l,* > = 'f:_t d t,.,. Je111Jn\ 
I:. = I,2,.. o6osaaqaeT HoMep,l-oro npe'ACTaBJieHWI 

(I) 

r'Ae I; , eCJIH 

'AJIH s~aHHoro t cyiqeCTBym HeCKOJII,KO JUIHelHO aesami:cmmx np~-

CTaBJieHHR 1; • IlocToHHHHe d,,m onpe'AeJIJDl'l'CH c Toqaocn11 

'AO HOPMHpOBKH llpH llOMOIIIH qx>pMy-JIH/2/ 

Ir, l> = 2 G ~t,111_<.a), (2) 
I G 

r'Ae CYJ,lMa 6epeTCJI no nceM MeMeHTaM G rpynnu D! H m,, -
JIIJ6oe IleJIOe. qnCJI() / tn./ ~ e . , .ttaDitee OTJIH'IHHI OT HYJIH peByJIDT8T • 

flpOHSBeM CYMMHJ>OB8HH8 (2) B HBHOM B~e. MOJtHO noCJie 'AOBOJIDHO 

rpoMOS'AKHX Bffq:e:CJieiml nOJIYl!HTD CJie.nyl)lltHi pesyJIDTaT: 

{= G!ft,m."' [1t-(-l][r+f,f),.•J[-<t(-l)"'•/z] {(!ft,,.. -t !ft,._m.) + (3) 

1- 1t lJ!~ o(f} !feo +-{£1t{•t>'"Jb+1)"''~] 8:.1t1{fl(:te,m •!lc-~)J 
> I 111>0 I I. ' 

4 

; 

l" 

'1 
I 

' ,, 

t 
f 
} 
I 

•• 

r'Ae »:~,{J) -MaTPHIUi KOHetmHX npa~eiml / 3/. 

Ha 8TOro Blip8"8HHH aenocpe'ACTBeHHO CJie,llYeT, qTO HenpHBO'AH111lle 

npe'ACT8BJI8IDUI r, rpyIIIIH o, ~eCTBym TOJihKO Ma JIHH811WX KOM-

6llH8IlHI J', IYl C 'ieTHHMli t H Ai I Rp8THHMH 4. 
I 

IlpH nOMOl!IH MaTeMaTHqecxoro annapaTa Teop.im rpynn Moxao Tane 

noxasaTh, qTO NIH K8Jt'AOro t = 4,6,8,IO,I4 IIMeeTCJI TOJihKo o.ItHa 

JIHHeiHSH KOM6HH80EH, o6paSj'Dll8H HellpHBO.ztHMOe npe'ACTaBJieHHe /; 

rpynnu 01, 141. Jt,m t = I2,I6,I8,20,22 MOJtHO o6pasonan 'Ane 

JIHHeiHO HeSaBHCHMHX KOM6HH8IlHH, T.e. J. = I,2. Bwm:CJieHHHe no qiop-
JI . 

MYJie (3) napaMeTp!i a t,m npHBe'AeHH B Ta6.II. I. IlpH aToM NIH 

/ = I 6paJIOCh "'· = 0, a NIH J. = 2 6paJIOCh 111. = t ( t = I2,I6,20) 

H m. = l - 2 ( l = IB,22). Hopwrponxa BH6HpaJI8Ch B BH'Ae d lo =I. 
I 

~anee paCCMOTpHM 3neKTpOCTaTHqeCKHR noteH~liaJI KpHCTMnHqeCKOR 

nonepmocTH c HOMepoM ~ (cM.naparpa~ 2(I)) npocToi ey6Hqecxoa 

pemeTKH, B ySJiax KOTopol llOMe111eHH nOJIOXHTeJihH!ie e,llliHH'lHlie sapH'AR: 

VnM "~~"'>Se,-i,i(.O.f~) t 'II {.0·•':.2- 1trr~
4>"15ti / .J ({24)(4) 

lt/ L.. llt-4 L -;7;r- t Je,111 r/ 0 ZEH t,-i. l,111 t. 

'"' 1t• 'ii' ~,"' 
I 4 -• 

IloCKOJihKY HS CHMMeTpHR sa,na,m ( ~ =0.COOTBeTCTByeT ueHTpy ey6Hlle-

CKOJ.t nonepXHOCTH) CJie,D,yeT V"(f) = v·rt) , r'Ae t' = Gt , TO (4) 

'AOJIJleH HMeTh CTPYKTYPY l 

Yn(t"') ,.. 2- .. l. 2_ r! 2. d.e, .. .tl Jt,,,.(ili~, (5) 
t i •1 k "' 

r'Ae 7' l-Hexotopue nocToHBHHe. Cpanae1me (4) H (5) 'ASeT 

~ 'T' el cJ. i"' = (- w· 5; -111 • ( 6) 
J. ' ' nl 

llo'ACTaBJIHH n (6) paBJIHtJHHe m. H HCMll'iSH llOCTOHHHHe I e , MH no-

JiyqBeM c YtJeTOM BH6paHHOH HaMH aopwrpoBKH :e: COOTHomeiml 
I· . l . J 

ftt,,, = de;-,,., ·:ii: de,,,_ 'I: O npH m,RpaTHOM 4, 
I I, 

St\. : s;o de Ill !J"1' e "I'; ,,t, ,o, 1'1- u 
I I I (7) 

S
Ii = d;, .. (St\• -d:, ... S:t:.J-d~m(Se~,... -d;,,., St:o) 
em (./~ .i ) ' u.e,,,,, 1 - dt,111' 
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Ta6.1nma I HenpHBo.ztm,!lle npe.ztcTaI!JleHWI rt .ItJm rpynnu o, . 
B o6osaatreHWDC cooTHomeHWI (I) HMeeM,Hanp., 

1 2 dl l d,u= I• d,zo = I• It. ► = d (I-~ = I f I t , J 

= 2 [..LE_._] 11
-t • d2,,. = o. 

J,I]., ,, I 

1 1-{f; 

1 1--{f 

, 1JN 

1 l·PM 

1 1/i.Jftttti' 
l If.Ai 

1 l·tmf 

1 1M,--{Ilp' 

1 1,-(M-. 

1 l·.Yf"tn-1,-• 

1 HM 
1 ,.,.-/~ 

1 C}'.!; 

lffil 

--{ff; 

,!.-/'"!"' r\nlnn,-•n 

int.h q-.u--JHJ-t;•1'·2l 

~ ·lffif 

J,-fIBIP' Yl-iY 
~ l}'imi' 

-IJ.i•·•••n • "1Jt1-•.2H.I 

-fi'R" -u-/d,r· 

l.h't¥ rlo,-/"Y.P 
1ng ½'i,~.:)I 
-J!ofllYs"t'f l>.J!) i-lui-"1:: Jlll 

..... ~ 
~~ 
·Jm-f=PE 

_,, Ju Un-;' 

s jnt12tJ1 1 • l'Tl!:ifttJ!L Jif -----i-,u- flif ,n 

½hh1:nu, R·1~'h7J.11· 
-nD-iiiijiiiih~~JIJt'r.11,,,1 1 ,-&,-(ufp" 

1 -iN-ffrr -w'/n1~:ina 1-~in~~jiJI I-H1~)fjf.j; 1-~::s--aiL,.-~ 
•> I M>'"4·4> 11>•1-•> Hl>•l•Q> 1•>••·•> DO>•l·ZO> 

6 

1" 

,/! 

": 

r 

npH f = I2,I6,20 (m'= i) -H { = IB,22 ( lll
1 

= l - 2). 

TaKHM 
I••) c.o ;, 

~OpMyJia (7) llepua H ;zvIH CYMlo! 5 = Z, St"' 
e,,. "·"· ' 

o6paaoM ,MH onp8A8JI8Hllfl llC8X OTJIHqHblX OT HYJIH Ky6nqecKHX cyWI. 

st••I npH 
t,111. l = 4,6, ••• 22 AOCTaToquo paccqHT8Tl> pemeToqHh!e cyMMhl 

rU•.) 
AJIH OAHOrO llJIH AByx 711. • lila (6) H (7) C1!8AY8T cpasy ~ 2 nt = 0 

S(1r.) cl••I ' 
H t,111 = V t,-m • IlocKOJil>KY, coma CHO onpeA6JI61_lHHl ( 4"), llh!IlOJI-

s ll * Ill S" Hfl8TCH f 111 =· {-I) t _,._ ' Ky6HqeCJ<tle CYWl.hl flllJIHHlTCH l38Il(e-
l , 

5
1 •• , 

CTll8HHlJMH ql{CJI8MH. lJHCJI8HHh!e 8HaqeHmI cyMM t,... AJIH fl.= I ,3 ,5 

H l = 4,6 ••• 22 c ToquocTl>HJ AO A8BHTH aHaKoB npHlleAeHhl B Ta6Jinue 2. 

e 5
(,1 

]lJIH ~ 6 cyMMhl t,111 6wrn BhlqllCJIOHbl 8BTOPOM C ell(e CioJiee Bb!COKOlt 

SI•~ . 
TOqHOCTl>HJ. ]lJIH pacljeTa cyw t,111 llCilOJil>80ll8Jil!Cl>: npH!,IOlt M6TOA 

cyMMHPOll8H1/lfl no KPHCTaJIJIHtreCKllM IlOB8PXHOCTHM, a T8KJK8 llHTepnoJI~

UHOHHh!e ~OPMYJihl AJIH 8HaKonepeMeHHhlX PHAOB/5/. C ueJil>Hl noJiyqeHHH 

8H8KOnepeMeHHh!X PHAOll,AJIH ~OTOPhlX OU6HK8 OCT8TKa PHAa HecnoxHa, 

npocTaH Ky6HqeCK8fl pemeTK8 6h!Jia npeACT8llJieHa ll llllA8 cyMMhl AllYX 

peweTOK {cM.pHC. I). PemeTKa B HllJIH8TCH T8n~e npoCTOlt Ky6nqecKo« 

pemeTKolt {c YAB06HHhlM marou). C yqeTOM 8TOro o6CTOHT6Jil>CTBa llM68M 

· s'·1 • .. (1'-l-t.)- 1 G: 1'> 1 R) t,.. t, .. , l>2. (8) 

0TM6THM, qTo 8TY qiopMyJiy MOJKHO npllM6HHTl, B COOTB6TCTB6HHO BllAOll8-

j\i;8H8HHO« cpopue ll AJIH HeKy6nqecKHX npOCTb!X pemeTOK Epall8. 

3. Ilpnuep npHMeHeHHH MeTOAa - pemeTKa THna Na.Cl. 
B BllA8 npHMOpa, npH nouomH KOTOporo MOJKHO IlOK888Tl> 8~~ekTHB

HOCTl> H8CTOHmero MeTOAa, paccuaTpHBaJlfiCJ, xopomo llCCJI6AOB8HHaH pe

meTK8 THna N,tCl / 5 •6/. 

ECJil/l naqaJIO Jto0PAHH8T noMeCT.l!Tl> B yaeJI peweT~ll, ll KOTOpOM AOJI

JKOH 6h!JI H8XOA111Tl>CH noJIOlKHT6Jil>HO 88pHlK6HHhllt HOH, TO IlOCTOHHH8H Ma

AeJiyHra IlOJiyqaeTCH K8K ol = - V' (0) • Ea8HC 8JI61J8HT8pHOlt HqeilKll 

o6paayHJT Boceu1, sapHAOB (?,:=+I, i. = I-4; .?i= -I, i. = 5-8) 

C KOOPAlilH8T8MH 
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PHcI Ilpe,ncTaBJieime 6eCKOHeqHoi DpOCTOI ey6JAeCROI 

pemeTIW, B Y3JIH ROTopol noMe~eHH eJ:tH!mqJIN8 TO

qeqHJie saJ)JUtli, B BH.Jte cyMW pemeToR II H 13 • .,,,.. 

~ K•A+B l4t • •- Z•+l 

vj4 @-Z•-7 

K 
-1- 0 -z- +8 

th-~~ ,f' lh-4--/i 
•

~It-A • ·•-ft-1 
i-:-r 
• -@- 0 

I I I 
I . . l-!+-i ~- ·. +YI /I ,1- I o o o 

tr-tit· i v~·➔· 
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Pxc 2 

-r,-
~ 

HJumcTp8lUlf{ COOTHOmemta (22) AlIJi 1l 0 = 2 Ha 

npHMepe nyn,epaoi ey6xqecxoi pemeTRH. 

® 0 'laCTllllH 6asHca; © - He )"ll!Tlll388TCJI 
, ., .! [•1 

B Ct,m H (3"t"' , , J 
O - YTJHTHB88TCJI B ~,,,,. ; • - yqHTliB8-

8TCJI B '? l•J 
<:.e,111 

lJacTHIU,I, C08,ltllH8HHH8 CWIOmHOit JIHHHel, )tallT 

2t•1 rs-t~ ; tJaCTHIU,1 1 C08.IVi{H8HHH8 opepH
,. ,. 2lH ,,._{lj 

BHCTO• JIHHH8•, )taD'l' "'e 1ll • tJaCTHIU,l, 

o6Be;i.teHHHe p81,!0'iROI, .lt81lT I zt+1 s/!21 
• 
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6blCil'POli cxo;zumoou,JD HS-38 JJ.,,o ,. 2).,, :H = o. IJ03TOMY B cyMM8 (9) 
I 

no l OTJIH'lHhle oT HYJIR qJieHbl noRBJIRlDTCR, JIHm1, Haqv,HaR c t =6. 

S <•·> i) 
C H3B8CTHblMH em WIR n. = 2,3,4,5 ; , = 6,8, ••• 22 6wm 

J , •• , • 

0Ilp8;!!8Jl8Hbl 3HaqeHHll v,_ • )lJIH n 0 = 5 ll HHlK8CJI8.1(YIOlll8li T86JIH-

l.l8 npHB8;ll8H nopR;!!OK B8JIHqHH ' vt> , KOTOpble 6blJIH IlO.llCqHT8Hbl C 

ropaa;zio 60JI1,mott TOqHocT1,lO. 

l 6 8 IO 

-5 
0 -IO 

vt -r,22 ••• ro -I,57 ••• IO . 

t I2 I4 I6 

Vt' -3,46 ••• IO -I3 -3,95 ••• ro 
-I5 -I7 

-5,83 ••• ro 

l IS 20 22 

vt1 -I,22 ••• ro-I9 -9,24 ••• IO -20 . -2! 
6,60 ••• ro 

B peayn1,TaTe noEyqaeTCH ac: = 3,495!29!8926638, qTo aa HCKJilO

qeHHeM nocJie;ziHett l.lH~Pbl COBil8;!l88T c 6oJiee TOqHblM pacqeTOM pa60Tbl/5/. 

S
,,, 

B HameM pacqeTe ToqaooT1, 6wra orpaHHqeHa Tell, qTo , 0 6LIJI HSBec-
' (S) 

TeH JIHml, C Toqa~CTl,lO ;!lO I4 3H8KOB. KaK BH;!lHO HS T86JIHl.lbl, WIR v, . 
ll OKQHqaT8Jil,Hbltt peayJII,T8T ;!l8lDT BKJI8;!l TOJil>KO qJieHbl cy1nm (9) C 

l ~ I4. IJ~H no = 4 .ztJIR ;!lOCTHll[8H~H TBKOtt llte ToqHOCTH noTpe6yeT

CR yqeCTl, qJieHbl C f ~ 20. lleM Bblme no , T8M 6blCTp88 CXO;!lHTCH 

PR;!l r Vt'' . 0;!lH8KO npH 3TOM y:ae1mq1rnaeTCH 06'.beM pacqeTo·B 

t V [•.-IJ ( )3 ;!lJIR onpe;zieJI8HHR , KOTOpbltt· p8CT8T npOilOPl.lHOH8Jil,HO n;-1 . 

J{JIH pemeTHH THnaM1.Clno !lJopuyJiaM (I 20) .H (I 23) 6blJIH Tam1te 

:ablqHcJieHbl napaweTpbl 'ff t,m 

38BHCHMOCT1, IlOT8Hl.lH8JI8 OT 

, KOTOpble onpe;zi8JIRlDT•IlPOCTp8HCT:B8HHYlD 
➔ 

T 

II 



°"' l -

Y -•) 4 ~ c:;;- H t :;j (r, )- ,.. fl (IO) l-r =- :;=- + L. L He,m. r .Jt,,,. u.;: . I < ,z . 
f=o m=o 1 

. CHMlleTplrn pemeTKH Il03BOJIHeT orpamiqliBBT.LCH aHaqemunm T ~ f3'/4. - ~ 
1IHcJieHHble aHaqeHHH JVIH R t,111 i'!O l = 22 npHBei'leHu 11 Ta6JIH- J 

ue 3. JlJIH aHaqenHn m., He npHB6,ll6HHbIX B 3TOll T86JIHUe, COOT-

BeTCTBYIO!llHe Rt,m MOJKHO onpe,ll6JIHT.L npn noMO!llH coOTHOlll6HHtt, aHa-

·JiorJl!qHLix (7). B cJiyqae, KOri'!a Vlt) npe,llCTBBJieH ti:epea o6blti:Hble 

cwepuqecKH6 WYHKUHH (I.IS), MOJKHO noJI.L30B8T.LCH P8B6HCTB8Mli - ' -fl l,o = fle,o H "l,m = He,-111 .. -if Re,m (.,, >o). 3Haqe-

Hlrn Re,o TaCiJIHUbl 8 coBna,llaIOT nocJie cooTBeTcT.BYIO!llell nepenopuupoBKH 

c qucJI8MH Ht , onpe,ll6JI6HHb!Mli B pa6oTe/6/ JVIH f = 0,2,4,6,8,IO. 

ii-(,..) B T86JI. 3 npHB6i'16H T8KJK8 qucJieHHblll nopH,llOK BGJIHtlHH tm 
- I 

( no = 3,5)' KOTOpue onpei'!GJIHIOT BKJI8,ll 11 fie"' OCT8TK8 6ecKO-
I 

neqnon pemeTKH, HaqL'JH8.fl C "noBepXHOCTL'l cyMMHpOB8HHH 11 C HOMepoM 

n b (CM. I. 23). BHi'!HO, qTo .llJIH onpe,lleJieHnH B6JIHti:HH ii t,l'l c 

ToqnocT.LIO ,llO IO 3H8KOB, ,l(OCT8TOqen pacqeT C n. = 3. HaqwHBH C 
-(1) 

l = I2, anatJeHHHMH fl t,11 MOJKHO npeue6peti:1>. 

)lJIH T"' i?/4 PH.it (IO) CXO,ltHTCH MGJVI8HHO. 0,llH8KO 3TB IlJIO-

. rt X8H CXOi'!HMOCT.L CBH38H8 JIHlll.L C paaJIOJK6HH6M no CTeneHHM noTeH-

UH8JI8 38P.fl.lt0B 6aauca H "noBepxnocTett cyMMHPOB8HHH11 C n. = I H 2. 

~JIH onpei'!eJieHHH qucJieHHbIX anaqenun Vlf) c BbIOOKoll TOti:HOOT.LIO npH 

t ,v i?/4 BblrO.itHee BM60TO (IQ) Il0R.L30B8T.LCH OOOTHOlllGHHGM 
a '2; "•-is ~; oo .t -c••J ,-

V(f'J = ~tf + ~ lf!-f/ +L?- jf+f.,-r/ + E.:[ Rt,a t :fe, .. (nr) . 
••l • 11:1 ••• • • l=o 111•8 

IlpH" t2o = 3 ( n ~ - I = 2) 061,eM "npHMoro" cywmpoBaHHH nepBbIX 

.ltBYX cyw JI6JKHT 11 paayMHbIX npe,ll6JI8X. 

(••/ 
4. MeTO.ltbl pacqeTa cyuu <te,11t · 

Pelll6TQqHbl6 cyMMbl 
00 

0- (ho} _ - ?., (Q-, )'' -~ ♦ 1 
\J e"' - 2- -le,111. t,.• I -r. , 

' n =n. 
(l • Z,'f;L, ••• ) 

12 

~ 

f 
; 

\ ,, 

J, b 
AO 

ii 
-1 g 
......, 

~ .a 

' ' :a ,~, 
p:i ... 
0 0 

Iii ~ 
QI A ,......,; 
o _. lZI 

14 ~ ! 
(I) :.e. 

I= I Ill t QI 
Ct;) ii 0 

(fJ 

t 
E-1 

. 

.;,, ft 

~ 

.... t 
~~ 
•t:::i:: 

~ ·~ 
~ 

~ 

.., C--OlON 
0 OCj>H~ 
Ji Ji~Jirzi 

.., <Dmcw,m . . . . . 
I I I 1 I 

8 LO U, U) LO 

Ji~~~~ 
LO LONNH . . . . . 
t + I I I 

;!; 
6 4> 
H El 

14 !:I 

i: 
g ~ 

~ 
0 QI 
H 13 

~ 1:1 

i: 
g ~ 

N ~1~..,U,U)LO~~<D<DC--t--C--i;::::: 
<; + + <; ~ ~ ~- t + '; '; ~ '; '; + 
f:a:1 f:a:1 f:a:11:i!~f>:1"'1"'1f:a:1r:lf:a:1f:a:1l!ilf:a:1f:a:1 

~ ~cw,~:gmm~grag<D~~co~ 
8 ~~(l)LO~Ola)~N~~<DC--;,,;H 
H co"'ffi~~~faM~<Dbfii~~~ 
m ..,~MNMC--HHOC--t--Nl!'lcr,cS 
m H N H N LO CO CO cw, m Nffl O O LC) .., 
CO (') LO U) H N N (I) C-- <D .., H t-- LO U) 
cw, LO-.itmomcr,c-.i..,o.., "'N$!O 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -11'5 ~ . . . . . . . . . . . . . . . . 
I I I I I I I I I I I + I I I + 

0 OOOOONOO<DO<Do·ooo 
1-1 H H N N 

0 ..,<DCO~=U~~~~~~~~~~~ 
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no npoCTh!M ~BIDBTKBM BpaBa urpa!OT B npe.ztnaraBMOM MBTO.liB OCHOBHYJO 

pom,. IIocKOJII,KY .IiJIH HHX nmca OTCYTCTBYllT no.ztp06Hhl6 Ta6JIHUhl, l1MBB'l' 

CMhICJI pacCM8TPHB8Tb Hau6onee 3ql(PBKTHBHhle MBTO.zihl me pacqeTa. 
t<} 

3HaH Ot,lfl , MOl!tHO npH noMOll!H cooTHomeHHH 

r--,1••) .. G':'" - G' (••·4] 
V f,111 e,"' e,m {II) 

t:'- ( •·> 
JierKo onpe.ztBJIHTI, JIJ06oe Tpe6yeuoe \J e 111. 

I 
,_T.K. onpe.zteJIBHHB BBJIH-

qJ.1H 
n.- ◄ 

~ [~o-1) = ~ t, (.Q·• )/ tH 
\J e ,. £- -lt"' t~ t .. 

I nc-t J II h 
{I2) 

(•/ 
CBH38HO JIHIDI, C KOHeqJlh!ll 1rncJIOM Bh!IU!CJIBHHii. PacqeT G"e.111 .IiJIH 

I 

{~ 8 HB Bhl3h!B86T 60JibIDHX 38TPY.liHBHHii, nocKOJII,KY 3TH CyMMhl 

6h!CTPO CXO.liHTCH npH npHMOM CYMMHPOB8HHH no ITOBBPXHOCTHM n 
.1vJH nonyqeHHH 3H8KOITBp6MBHHhIX Pfl.liOB, KOTOphle IT03BOJIHIOT JIBrKO 

OUBH11Tb .liOCTHrHyTyJO TOqHOCTI,, MOl!tHO HCITOJII,30B8Tb paBeHCTBO THITB 

(8). IlpHMBHBHHe HHtepnoJIHUHOHHWC r;popuyJI ~JIH 3HaIConepeueHHliX 

pll,ltOB/5/ .liaBT .liDOaBoqauR BHHrphlm B ToqHQCTH. 

r.-1•1 l Onpe.zteneHHe v 1 ,,. c < 8 Tpe6yeT 6onee no.ztpo6Horo paccMoT-
' 

peH11H. IIpu aTOM Mu noKa OTJIOl!tHM paccuotpeHHe cnyqaa l = 2, ARR 

KOToporo cyMMhl. G-}'.~ CXO.IiHTCH JIHIDJ, YCJIOBHO, 
. . . ,, ) 

Ka1t · yxe Oh!JIO orueqeao B I, cywH b ,i coBna,nanr c cywrurn 
I ,n, 

j, (O/.O,I/2), paCCMOTpeHHWlH B 141_ B 3TOR paOore nonyqeao BHpa
<t,111 

J:BHHB .liJUI 3THX CyYM1 KOTOpOB 06BCIT8qHBaBT 0HCTpyll CXO.liHKOCTL 
. l - , 

,c:J(-t} ::. G 'V 4 ~) U (r,:;. ·)1/ ·tH 
u l,nt - ( - )II L r(f+ 1/z,Tt;; . .Jt,nt _j._4t;.• I 1;;' + -p. 2t f •. 11•4 , 

. t l-11.i l-i, -111~ 'll ... ] 
f (-1! l-, e .Jei,Jn, •. ) . (f >2) ,,.Q. /1, •. I ) ) 

{!3) 
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h· 

r.zte re n, :x:.J - HBITOJIHaH ra.WLa- r;pyHKUHH / 7 I' uol - 06'.bBM 3JIBMeH-

Tapaon flqettKu H l~ - pa.ztuyc-BeKTop yana o6paTaon pefilBTKH. 

XOTH H6ITOJIHhl6 rrun1a- r;pyHKUHH 06ecneq11BaJOT 6h!CTPYIO CXO.ziHMOCTI, ( 13) . , 
onp8.li6JIBHH6 3THX r;pyHKUHR TpeOyeT .liJ!R Bh!COKOR TQqHQCTH pacqera 

38.IIBTHOro oO'!>eua Buq11cneHHR .liJIR Kax.ztoro yana pemerKH. 
/7/ tzt )II x t-1 2A 2&.1 

idMeeu f(l+,,tl x)=~ . ..:.! ··[r(112,~)-,.ze· L -,, l: T ·J 
1 zt !•o(Zlt1).. J 

P('l2,x)" fr1 ( 4 -rJ>(R)) 
r.zte 

z. "'° ! Zl.•t <>o h:, Zl•/ 

1 
Z . _;t - 2 ::c 2 - (-•) X 

x-- L.-=-2.... ( ) - fir' e ;_,.
0 

(21~1)!! P. l•• (Zi-4){A-1)! 

unu AJilI 6om,m11x x , Kor.zta / 'i?,d MeH1,me Tpe6yeMott To~HoCTH pacqe:ra 

e_;xz.[ K ! (Z!l! 'K ] (Zr.)! 
+(:x:) ~ 1 ~x.ff" ~ (-1) 1!(2:•fl ..., i: ' /'K,c/ < r.!(Zx)Z1' • 

Mo~Ho yKaaaT1, eme .ztpyron cnoco6 pacqeTa cyw 
~(1) 

ve,m AJIH 

JID()h!X npOCThIX pemeTOK BpaBa, KOTOphlii onupaeTClI Ha yl!te H3B6CTHl,(6 
(•) 

cywm Se,m. H ·aone41 06m11e cyMJ.11,1 no npocToti Ky6uqecKott pemeTKe 

5 (1} ~ Q I lH 
e,",/' .,, :;; '!J,.,,.( ;,..) 'ii' i >- > e • {I4) 

ij 
9TH cyWlhI, KaK H Se,~ , tte co.ztep~aT _cBo6o'AHhIX napaMeTpOB 

H nerKo Ta6y~HPYDTCH, T.K. HX o6~ee q11cno, HBO()XOAHMOB .liJIH pacqe

TOB C TOqHOCT!,D AO HeCKOJIJ,KBX 3HaKOB, He npeB1,1maeT Tl,ICHqH, C yqe

TOM MX JIHHBttHOii aaBHCHMOCTH B CMhICJIB_CKaaaHHOrO B naparpawe 2, 

STD q1,1cno MOl!tHO 38M6THO ITOHH3HTI,, 

- PaCCMOTpHM 3TOT ITO.ztXO.li Ha npHMBpe opropoM611qecKott pemeTKH, He 

Tep!IH o6~HOCTH, MOl!tHO npB'AllOJiaraTI,, qTo 'AJllI paaMupOB 3JieMeHTapHoti 

aqettKH BblITOJIHaDTClI C>~,i • TOrAa paAHYC-BBKTOp JID6oro 

yana pemeTKH MOXHO np6ACT8BHTI, B BH'AB 

f' .. u:-r.)c ) r;'.le 

;;.: = ( n. -H-,. ~ n1 #:/ + rz, #;,) J .;.: • (-1-a./c)n .. u. -i- (-1-i/c) n, 1t,:r • 
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HcnoJU,3YJi t.i < tu n (I. 7), HMeeM 

4 00 ,. ~ (.O.-) 
'.!f .,,,(Qr)/tt•'=ce.4Z:~H)~C . f~" (Q--) en,,-..-/' r •. (15) 

t, ,.:o 1-•·>- . e,,.,-,.,/' 1-h,f- t; t."'•t+--4 - ,-. . 
t. JiBJUl8TCJi p8,!UlyC-B8KTOpOM YSJia DpOCTOi xy6nqecxol pemeTJm C 

waroM I. !IOCROJU,xy x, : ( J - a,/c) t. )llll;J;, 07.>r., t 3', = 

= (I - lie ) t;, .,,,;, J.- ;.;, t',, , J1 = o, Blip8l[eHHe -r. ".j'.,. ..,(12r)MOzao 
,.,. 1 

Dpe.ztCT8B.HTL B Bn.zte nOJIHHOMa OT 1"o , 1..;, i , Ch l'.'
0 

H -:,_;, t
0 

• 

3TOT llO~HHOM MOZHO npeBpalll8TL B KOHeqayll CYMMY no 

4JYHRIUUIM, 38llHCfflllHM OT Q;:: : 
cq>epHqecimM 

,. .Q ) >, ± ~ .\0 .. ,,. u 
1"4 J~,,< i; = ,. s~• t:-s L. s,6" .Js,(1-( ..Q;:) , r.zte 

. I/ii ( A•IJl)/.z · t>-,} .. ('(>. .) '> ' C "-,/< c·0,>-,211l•,i.,,>.-211,-n, 
S,()' >J L . n,,nl s t;-

11,:.0 nz..=O I 

IlpH 8TOM Nil BBMH CORp811lelilUl-

(16) 

(-iJ'/'1(f+-(-4)A-l}'I)- ~lf{Z>.+t)(>--lfl)!]'i {>.+lfl•./)!( 

Cl>-1f) = -rz;r -i.- ( .,) L <(Ji.,tl)! z"-r'f'l(~'t'>!. - ) 

I I.(· >-..:J.fl)I it 11.1 11,+ZAi .8 ~-2•i·1t1 If'- a . 
C ",ft :(-i.) 1(~~/<) (1-l) (1-c:) 1t,.'(l/l-h,)!h,!(>-{t-'-n,_)! • "1l4

1
nz,. 

BHPazeHHe AllJl Ro~eBToB 

.ItJiT B paBeBCTBO 
~•I: s 

C JC,:c,12,~-n. 
S,t;-- . , ROTOpYe BXO-

(c:u,v)"(~,»v)"(CC)'et(s~~ttt"" .2. ~ C K,~1.i,:c-11 t6""(.D.) (17) 
. ·S•O G"•·S S,G" ' ., 

.ztaeTCH B npMozeHHH • 

IIo.ztCTaBJIJifl (!6) B (I5) H HCnOJILsya cI>oPM1~ CJiozemm cq>epHqe

CRHX cpyHI«UUi / 3
/, n~aeM O1toaqaTMLHO !:Ji,m(D:;)/1..t•4 : 

..., >, ). !, 5 

== -4t♦ 1 L 2- (-1)" Ct,,.. :i · · L. ~ L :•t L. [<zr~•el+./)Us>t) ]\ 
C >-•o f'=->- ' I ,]' S•o G'~-s I L•-S 'fTr(Z(L .. Ht)+-f) 

x CL tl•l.,m•f .. ~ C L+t+:>.,o 

l+>- 1 s e+i.,s 
"'1' IS' 0 O 

'!t•t•"', 111-r .. ~ ( .nr;) 
t. (+-I 

) 
(IS) 

16 

r.zte 
CJ,"' 

J1 I Ji 
1111 M.2, 

CyMMHpyJi 

- o6a'lH!le xoscl$inHeHTa K!Ie6ma-lKop.ztaHa. 

(IB) no BCeM y~au pemeTKH, w n~eM paBeH
r.--<1J 

CTBO, CBJi3YBaDllee u ~m OpTOpoM6.11qecKOB pemeTK.11 c xy6.11qecxn-

s(,) s·,,, 
MH cyw.iaMH e,,, H e ~.A • 

I I 1/-

B pH.Ite (IB) nopH.D;OK npHMmteima onpe.ztMHeTCJi 1IBCJIOM >. 

B POJIH napallleTpa MaJIOCTR BYCTynam B~HY (I - a.Jc) H (I -tic),, 
JO >.,J . 

BXO.nmitHe B L,. Si;-, . 
TaKoi lite nono.zt "Teop:im BO3yYDteHM" no xy6.11qecKHM peweTRSM 

MOZHO npHMeBHTl> ,n1ISI Bcex DpOCTHX pemeTOK EpaBa. IlpH aTOM n;Me

coo6pa3HO paccMaTp.HBaTI:. caatmJia .ztaHBYJ) peweTxy B Bn.zte "BO3MYJI1e

BRII" opTopoM6z~ec1toi pemeTKH, a noTOM HCnOJILSOBaTL paSJiozeHHe (!Bl 
C~e,ItyeT OTM8TnTL, "ITO CXO,ItHMOCTL pH.Its (IB) TeM~We, ~eM MeHLme 

. -e I l 1 aH8JlOI'H1!HO noBe.ztemm PJi.It8 AllJl ( I ± .r) , 2je -XI< I. 
. r.:-,{~., 

Haltoaen:,paccMoTpHM e~e O.ItHH cnoco6 pacqeTa CYMM u e,m .nna 

t ~,~ 
MSJIHX • Kax yze I'OBOPMOCL, CYMMH V e,m ~erxo BYlIBCJIJillTCJi 

AllJl BHCORHX t • IIoaTOMY lltM8T~HO HaiT.11 COOTHOmeHruI, CBJi3H

B8Jlllt,Ie CYMJ,IY C HH3KHMH t . C CYJ,lM8Mll AllJl 60Jiee BHCOKHX t. . 
IIpocTyll pemeTKT EpaBa · o MOlltHO. paccMaTpHBaTL KaK pacTaay-

Tyr, B,ItBOe pemeT~ J C 6aSRCOM, COCTOSDJUiM H3 BOCLM.11 q~cT~.

ClJ,llBIIIHX. B yr~ax napaJ1JIMenHIIe.zta c AJIHHoi pe6ep I/2 a. , I/2 I .11 

.uI/2 c , r.zte a. , / H c - pasMepY, WieMeHTapHOK Jiqe.bm pe

WeTJm () H !! . B CKIIY aTOI'O HMeeN 

~(-I) = E /?e+1 
-' l,m e,,.. ~ , 

(19) 

r.zte 

leht = 2...' }f. (!2.;-)'lt.t+-1 , e,111 ,I, 
J 

H ~· 6epeTCH no Bceu 118CTHIJ;SM pemeTRn ~ , RpOMe 118CTHini 
J • 

C HOllepou J = I, ClitJtJDllel B H8~Me KOOP.ztHHaT. 
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Cyw,y '2t111. . paSJiaraeM corJiacHo HameMy MeTo.ny (cM. I I9) Ha 

TpH TffiCTH 

? " ? l + i [•.·t] + ~ (h.) 
f,111 e,m e,... e,... ) (20) 

r)le 

8 'I, • ••• , 8 u (.Q ) ? 2 =- ~ Je,111 ( Qi;) ?L"•·'l = ~ ""> - .Je,"' /,+r; 
em L- -- ' e,"' .,c_ £.._ . •• - I e H 

I i, •Z ,t.tH 11:4 i, • ., It, t tii.. . ) 

°"' 1.' 
"7, •• > ~ ~ '!ie"'c.o.; •• -;..) ~ ' C 2J~ r.:-< ... ) 
.Cem = L. L 

1
.: ·• ltH =LL em L;N' L'H' VL'+l Wt-H'.: 

I ll•ll• i,: ( T~,. I';.• 1.'•o lf'•-L' , I , I I 

ao L' ., . ) , •. , - ' C (l" c-<•• : 8 G"'e"' t LL €•·L'11'6L'"I' V1.•tt,1t1-M'. 1 Li :2 ,., ... ,: , 1 , , 
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ABaJIH3 ~eHWI 
'7 l ..,[ii.-t] · 

<C t,m ~ ~ t,m (CM. puc. 2) )l8eT upu 11. > I 

~A •2[••·•1,. zl+l[er[•.-1] ._ O(ri.,2(•.-,)) t E,-_{2-.--1} 
f 1m t,"' t,lll t,111. /,m 

, )) 2<•··•> 11 l l"l., > , 
c-,(ho ,(,(n.-1 ,:;- •"•"' ~r-• 

r,1te IJ ' = L.-. ~ • H 
l,m n•n. t';. 

f 11.J -
S-e,"' - .L. ~e,m (D.r)/rt' 

{11J 

(22) 

CyMMHpOBBHH e fn1 pacupoCTP8HlleTca: TOJ!DRO Ha 1l8CTD UOBepXHO -

CTH c aouepou n: 

{ n} • ( n, n," -(11-1)-(11-2)
1 
••• n. • n1 '"n..) 

· 1~ I I I 1 
• 

( 121 = n.. ni n.. "-(n-1)-(n-z) ••• (n-1)) 
, 1 ., I ~ I J 

( n," -(n-1), -( n -2)
1 
••• 1 n. ; n.z,. n; 1'1, 3" -(fl.• I), -( n-2 ), ••• , (n -,)). 
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IlpH UOMOIIIR COOTHOWe!IHH (fl) 
(r,,,) f,t) r- [1t.- I] 

0., r {J' -\:>, \ f,,,, ~.,,,, .,,.. ' 
H HCUOJID3Y.fl (20). (2I) H (22), upruco,llID,I l( OROfAaTe.nDHOMY pe3j'JIDT8-

TY - L 
{ ) 'i) n - ~ I,, (,1l! f',(h.) 

~ 110 
., .D l ~ + L L_· 1't1M;L,M VL,H Qt.•t,m·M e, 11t , t.•Z ,., .. L (e >2\ C23> ) 

r.1te i;:m ,., (4-2Z-()-1(G;("•,1.,(1t.-4)) r-fZ,o.-lJ) 
e.,.,,, ~ O e,m 

K ( t+l )-" C 
e,111;l,M = 2 - 8 t,111; L,11 -= 

-9 (i-1tt'l(2(t+L))! . ] ~".t. C e,111 
(ZL)!(W!(ZL+1) L bL 

H'M-H. 

H 

IloCJie,llHee paBeHCTBO CJie.nyeT H3 (I.I?) H (I (Il.6)). 

(23) .IIBJI.fleTCJI CHCTeMoi yp8BHem H,UO,llCT8BJIJUi ypaBHeime JllI.fl 

OLt:•> •B upaBYJ) 'iaCTD (23), MOJltHO upH MHoroRpaTHOM uoBTo-
"<,111-H II (II.) 

pemm aToit upo:o;e.nypl:l CBJl38TD 6",. m C CyYMaMH JllI.fl BCe 60Jiee BH-
. ' 

CORHX t . IlpHMetJaTMDHO, 'iTO (23) He ro,ll}ITC.fl .lllI.fl t' = 2. 

8TO B J'IBHoi i.{>opMe HCKJlll'l8eT B03MOllHl:le Heoupe,lle.neHHOCTH, CBSI38HHl:le 
r--fn,) d 

C YCJIOBHOi CXO,llHMOCTI,J) CyuM V~m UpH c = 2. 
~(n.) 

5. CyMMH 'v >-,Jt .lllI.fl >- = 2. 

Heo6xO,llHMOCTD B 3HaimH 1JliCJieHHl:lX 3Ha'iemul cyw 
(5" (no) 

.Z,/' 
B03HHK8eT, KBR 8TO CJie.nyeT H3 (I.I9), Jil<!WD llpK pacqeTe UOTeH-

t t . )lHSJia MyJIDTHllOJieii llOPH,IIK8 2 JllI.fl = 0, I WIH 2. B 8THX 

CJiyqaJiX Heoupe,1te.neHHOCTH, CBJl38H!We C yCJIOBHOA CXO,llHMOCTI,D pe

meTO'iHOi CYMMJ,1 JUI.fl UOTeJmHM8 
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Yuri ( i}= -r;--; 2. ?/"" !rt ,. (fl;_;:-)/ I r-i'. I e.-, 
I j I • j ) 

(24) 

r--<•·' cocpe,n;oTotJeH!l B cyMMax \:l 2,}' • lfi!CJieHHlle 3HatJemm noCJie,n;mix . 

cyMM 38BHCSIT, KBK 3TO HarJIJJ,IUiO 6WIO noR838HO B pa6oTax / 4/ liI 181, 
OT cnoco6a CYfilMliPOBaHRli, T.e. OT qx:>pMH noBepXHOCTei, no KOTOPHM 

Be.n;eTca cyMMHpoBamre. MaTeMaTHtJecKH 8'1'o BupazaeTca TeM, '!To 

B (I3) , ,!l;JIJl c.nytJ8Jl f = 2, HMeeTCSI e111e ,n;o68BOtJH!lit 'VleH 

- 3/z ] I-• t) l- :.. :f 2,m ( i2 r) . (25) 

Ero tJHCJieHHOe 3HatJeHHe SaBHCHT OT aanpaBJiemm, no KOTOPOMY .t 
CTpeM»TCSI K ffYJill• 

Ec.1m cpH3HtJecruie yCJioBHJi HJIH nocTaBJieHH8Jl 38.ltatJa, KaK ,aanpH

Mep, H3ytJeHHe BffYTpeHHero nOJIJi TOHKoro CJIOH .n;HaJieKTpHtJecxoro 

MaTepHaJia, noMe111eHHoro MeJUJ.Y llJIBCTliIHaMH KOH.n;eHC8TOpa, He npe.Itllll

Cl:lB8D'l' nopg,n;OK CYMMHpoBamui:, TO ,!l;JIJl cyw.m (24) H COOTBeTCTBeHHO 
,::::-1••1 · 

,n;mi pactJeTa v z.,f Heo6xt>.ItHMO npoBo,n;HT:r, cyw,mpoBamre no 

$PaM Bee Eo3pacTa.Dl!ero pa.n;Hyca. 3To 03HatJaeT, '4TO (25) CJie

,n;yeT ycpe,n;mrTL no -BceM a:anpaBJieHHJIM· l , BCJie~CTDHe tJero 

STO Blip8ll[eHHe o6p8J118eTCJ! B ayJI:r,. TaKHM o6pa3oM; ,!l;JIJl paCtJeTa 
c,, {It.) 
v z,Jt MOJ!tHO TaIQ[e nOJIJ,SOBaUCH 4X>PMYJIOii (13). 

- r•.J / S l•.) 
lIOCKOJI:E,ey B CJIYtJae ey6HtJeCKOii pemeTKH G-2 A J-. = z /' =O, 

II) 'I. ,:~ . . ' 

np1uaeHeime qx:>pr.tyJIH (!8) .n;JIJl cMSlil G-2 k opTopoM6HtJeCKHX peme-w ~· 
TOK C s e m npHBO,n;HT aBTOll!aTHtJeCKH K ycpe.n;HeHHOMY pesyJII:,T8TY • , . w .. 
T.K. npiI o../c liI lie~> 0 DOJIYti:aeTca IS2,/' = O. 
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6. 38RJilltJemre 

B sToit tJaCTH coo6111eHHH o pactJeTe SJieKTpocTaTHtJecxoro noTeH

~HaJia B ltpHCT8JIJIHtJeCKIDC pemeTKax 6Wl nom,o6Ho paCCMOTpeH CJIYtJall 
r--1,.,1 -

eyCSHtJeCKHX pemeTOK H MeTO,!l;l:i pactJeT8 cyl/H lJ e ll't .lt]lll pemeTOK Heey-, . 

CSHtJecxoro THna. 3@.ieKTliIBHOcT:r, MeTo,n;a noxasaaa na npm,repe pemeTKH 

THna N()._Cl. Ha.l,n;eaa CBSI3J:, Mez.ny CYMMBMH <Jt~ .n;JIJl HRBKHX t 
C T8ltHMH lite Cj'MMSMR ,!l;JIJl CSOJiee Bl:lCOKIDC { 

B KO~e cooCS111e1IWI XOTeJIOCI:, CS!:i e111e pas no,n;-qepKffYTI:,, 'ITO llPH 
. C-- (k•) 

H8JIHtJHH T~ cyMM I.J e,m MH paSJIHTJHWC TllllOB pemeTOK EpaBS, 

B 88BliICHMOCTH OT napaMeTpoB, onpe.n:eJIJDlllHX OTHOCliITeJII:,Hlle paSMep~ 

H yrJIOBHe xapaxTepHCTimH ,n;aaao.l pemeTKH, pactJeTH noTe~aJia 

MYJIJ:,TllllOJieii (c Bl:iCOKOi TOtJHOCTI:,ll) MOJ!tHO 88MeTHO coxpaTHTI:,. 3To 

cusaao He TOJII:,KO c xopomei CXO,!l;HMOCTI:,I) MeTo.n;a- MH n. ~ 3, HO H 

C TeM oCSCTCHTWil:,CTBOM, '4TO 4X>PMYJIH ,!l;JIJl BKJia,n;a CSas:e:ca H nepBHX 

OCSOJIOtJeR cyMMHpOB8HHll B noTe~aJI, a TBRJlte BupazeHHH .ltl1Si qx:>pI,$R

TOpOB 2'..t,m co,n;epzaT JIHIDI:, xoaetJHoe tJI.ICJIO onepanrut co cq>epHtJeCKHMPI 

~. KOTOpl:le J!BJIJD)'l'CH npOCTI:lMH nOJIHHOMaMH. PactJeT BKJia,n;a 

" OCT8TK8 CSeCROHetJHO.it pemeTKH CBO,!l;HTCH K npoCTOMY pg,n;y, tJJieHl,I K0-
1:--<••J 

Toporo nOJIYtJ8.ll'l'CSI nepeMHOll'.eHlleM 4X>PMilEIRTOPOB H cyMM V l, I)\ • 
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IIpwrOJJtemte 

Koa@ianlieHTH 
C K,::x:,n, :ic-n 

s,~ HS COOTHomeHWl (YI) oupe.zte-

JIJlll'l'CJI RaK 
C'j; T 

f'd-e f.,mtt!J-( c,,,it)K(,;;,J)"( C.b, 'e/( s.;, r)"-11. J's~~ (J; ~} en.I) 
0 • 

88Me!WI 3,It8C1, !J's, 6" ( J; ~) HHTerpaJIOl4 ( I ( Il. 8)) H IlpOH3Be,Itl! 

HHTerpHpOBaime DO a' I ' cl~ H ti Ii ' MOZHO C )"ieTOM SHa'lleHKlil 

HHT8rpuIOB 
Tr r( Pl •4) r( ft ,1) r .. . .. ~ ! (of-1J.,,.) R ! (~~> ()ill"'' J-:c = r('"·: ... ~) z"- = H 

Zir f (cc,x)"'(),;.x)"d.x: "· (4 t-(-4)") fl 
0 

DOJIY'IIHTL CJie~ peay~1>TaT: 
(i r11 C :::n,~-11,. (- S~r;-)lttl (-1) x+tt ;/6'/+3s r$+4)( ~-:)!{st$")! J 1/.z ic 

)I. 16"/! -.!-,(-f+-t-f)1-t111 i•lrc~ ♦ i_'1) 
r( K•S•~+3) L_ 2 ) --~-=-_.:..__ ,c 

-z- RJ#O.. 7Z3ff('(l'/+~•IIJ+,Z) 
S •nl 

)I. 2- (l+(-t}ntS-n1•II+)( f +{--,)"•+II-~) r( 1t+S·i ·lt••1)r(~-4) 
I! •O .,Z, 2 .., I ( I( "' "'f. · S••IZJ -n.,.).I 

16"/ 
it L (1+(-1)-•••')(#+(-.f)lis-J+s-n.,-n.,.-ns-) (-i S.j6-)"" x 

11,zo ~ 4 11sr! {16"/-n,)f 

lC r( n,.+11,+4) r(fis-l+S-h1-n'l--ns.+.f) 
~ z . 

IlpaB8Ji 1f8CT1> Moro ypaJ!HeHWI .ztaeT B811\8CTBeHBYJ) BeJIHtme,. 
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