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I. Blle.n:eRH6 

B CBRSH C pOCTOM 8R6prHH M nOBUW6RH6M TO~HOCTH H3M6p6HHH 

B 8KCn6pHM6HT8X no HCCJI6.ll:OB8HHIO p68KnHH 8JI6M6HT8PHWC 'l8CTHU BC6 

60JJ66 H606XO~YM CT8HDBHTCR y'l6T p8,n:H8UMOHHWC nonpaBOK K 06'!6-

HHRM ax BSaHMO,n:6ftCTBKR. Pa,n:HaUMOHHoi1: nonpaBKoft n-ro nopR,n:Ra Ha

Sh!B86TCR OTH0ill6HH6 06'1J6HHR ll-rO TIOPfi,n:R8 no ROHCT8HT6 B3811MO

,n:6ftCTBKR K C6'1J6HHJO B HH3ill6M nOPflnR6 (B 60pHOBCKOM TipM6JJH~6HMR), 

IIocJJe,n:He6 HHor.n:a HaetmaJOT T8KJit6 c56spa,n:HaUHOHHYM. Bo Mnorax 

npaRTH'IJ6CKax CJJY~BRX OK83HB86TCR ,n:OCT8TO'!HYM orpaHH~HTbCR pa,n:H

BnHOHHOH nonpBBKOH HHSillero TIOPfl,n:RB, T.e. Y'l6TOM BKJJa,n:a ~arpaMM 

TOJ!bRO B CJJ6.Jl:Y~6M 38 60pHOBCKHM npH6JJHJ!t6HH6M nOPfl,n:R6, 

Pa,n:HaUMOHRH6 nonpaBKH no 3JJ6KTPOMBrHHTHOMY BSaKMo,n:ei1:cTBHID 

npHHRTO H83hiB8Tb 8JI6KTPOM8THHTHYMH nonpaBKBMH (a.n.). KaK H3-

B6CTHO, npoue.n:ypa ax B~HCJJSHHR CBR38H8 C H606XO~OCTbJO YCTpa

H6HHR HH~p8Kp8CHWC paCXO,n:KMOCT6H (TIOMHMO YJJbTp8~HOJJ6TOBWC), 

TaK,HanpHM6p, y'leT a.n. Hl1Sill6ro nOPfi.n:RB K JJ6TITOHHOMy TDKY l¥l 
::ry·(r:r :~r: ¥Yr+ 1Y + Y t (I) 

ITocJie ycTpaHeHHR YJ!bTpaqnmJJeTOBWC pacxO.IU1MOCT6i1: B n6PBOM 

'!Jl6H6 BHP8llt6HHR (I) B H6M DCT810TCR p8CXO,n:HMOCTH npH HMTIYJJbC6 

BHPTYBJ!bHoro ~oToHa K-.o. BTopon 'lJJeH pacxo,n:HTCR npH MaJJwc HM

nyJ!bcax p68JibHOTO ~OTOH8. 0,n:HBKO BC6 BHP8~6HH6 (I) H6 CD.ll:6PJ!tHT 

p8CXO~OCTH. B ROHRP6THWC paC'l6T8X BRJJ8~ nepBoro H BToporo 

~JJSHOB q:op.~yJJH (I) BH~HCJIRIOTCR nopOSHb, nOCROJJbRY OHH OTI!1Cb!B8-

IOT q:H3H'IJ6CRH p83Hbl6 npOU60Cbl, ilOSTOMy B03HHR86T H60c5XO.Jl:I1M00Tb 
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O~OTHnHOit peryMpH38UHH 060RX ~~6HOB. 06~HHH npH6M COCTOHT 

so BBe,neaHH 6ecRoae~ao Ma~oil: Macau qoToaa A , Roropa.R no.RBM

erc.R B BH,I(6 !,.)._ B R8llt,I(OM ~~6H6 (I), HO B OROH~8T6~I>HID\ pe-

3Y~I>T8T H6 B.XO,I(I'ITX) /I/. TaRa.R CHTyaua.R HM66T M6CT0 B Jll060M 

nOPfl,I(R6 no 3~6RTpDM8rHHTHOMy B38HMO,I(6il:CTBHID. B 3TOM CMllC~6 HH

QpaRp8CH8.R paCXO,I(HMOCTb .RBM6TC.R ~HRTHBHOit. 

06cy.I(HM T6n6pb ~T8~ B~HC~6Hll.R BR~a,na B a.n. R .n3~¢6peH

UH8~bHOMy C6~6HHID H6ROTOpOrO 663p8,n38~0HHOrD npouscca GLK~ 
(AI- ~Hc~o CYIII6CTB6HRllX n6peM6J:UJ.llX) .1(38rpaMM c o6MeaoM BHPTY

a~I>HllM ~OTOHOM ( \f- BR~a,n) H ,I(H8rp8MM C RcnyCR8HH6M pea~HOrD 

~OTOH8 ( R..- BRJI8,I() • ilpH 3TOM Mll 6y,neM HM6TD B BH,I(y pa3~H'lR6 

M6~,I(y 8H8~HTH~6CRHM B~HC~6HH6M BR~a,na H6ROTOpofi ,I(I'I8rpaMMll B 

nonpaBKY no npammaM RBB!lTOBOit 3~6RTpO,I(I'IH8MHRH H npous.nypoit 

pac~eTa BR~a,na TOil: ~6 ,I(I'I8rpaMMll B YCJIOBU.RX ROHRp6THOrO 3RCD6pH

M6HT8. 110CJI6~.R BRJll0~86T ycpe~6HH6 no 3RCn6pHM6HT8JlbHllM pa3-

p6ill6HH.RM, y~6T RpHT6PH6B OT6opa 6espa,I(I'Iauaoaawc co6uTHI, y~6T 

p83M83RH ny~Ra H T.n. 

ilOCRO~RY RHH6M8THR8 \f-BR~a,na T8R8.R K6tR8R M B deap~Ha

~HOHHOM npo~ecce, y~eT aRcnepHM6HTa~I>HHX yc~oBHI npoBO,I(I'ITC.R 

npz ax pac~6T6 O,I(I'IHBROBO. Aaa~T~6CRH6 sgqHcJieHU.R a,neci> npe,n

ID6CTBYDT npoue.nype Y~6T8 3RCn6pMM6HT8~HllX YC~OBHit H B 3TOM 

CMHC~6 H638BHCHM1l OT il0CJI6~6it. 

HanpoTHB,~-BRJia,n B c6~eHH6 o6yc~o~ea npousccoM c ~rol 
J 11-+J £'

RHH6M8THROit. EMy orBe~aeT ~~epeauaa~ao6 ce~eHHe ~ o~ 

B ROTOpDM TPH ,I(Oll0JIHHT6~I>Hll6 U6p6M6HH1l6 X8p8RT6PH3YDT pea~Hlll 

( -RBBHT. 11aT6rpHpOBaHH6 R. -BR~a.na }JJ) HCROMoro A/-I<paTaoro oe-

x) B a6,naBHHX pa6oTax12/ o aToit us~ro 6HJia Rono~aosaaa pas

Mepaaa peryMpH3auaH. llpH 3TOM Ra~ H3 ~~6ROB ~OpMy~ 

(I) CO,I(6pUT npoCTOH DJIIDC no p83M6PflOCTH ( n.- 'f) -l , 8 RX 
oyMMa noJiroa H6 co,nepuT. 
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~6HH.R npoBO,I(I'ITC.R no TOil: ~aCTR ~asoBoro o6~6Ma npouecca c HC

nycRaHH6M pea~aoro ~OTOHa, B ROTOpofi T8ROit npoU6CC 3RCll6pH

M6HTa~HO H60T~H'lHM OT 063p8,I(I'I8UIIOHHOrO. B 38BHCHMOCTH OT yc~o

BHH aRcnepHMSHTa rpaaHIJ;a aToii ~acTu Q:aaoBoro OOMMa MO:KeT 38-

TparHBBTI> BC6 TPH ,I(OllOJIHHTBJibHHX H3M6p6HH.R H~H H6ROTOpll6 H3 HHX. 

113-38 3TOro 8R8~1iTH'l6CR06 B~HC~6HH6 /(_ -BRJI8,I(8 ~aCTO OI{83JlB86T

C.R H6B03MOKHllM H npHXO,I(IITC.R npHOeraTb R ~HC~6HHOMY HHTerpHpOB8-

HiiiD aa 8~3/. KpoM6 '!'OrO, H3-38 ROH6~HHX paspeweaHiJ: rpaHHUa 

~830BOrD OOMMa MO~ST OllTb p83Mb!TOit, a CaM ~a30BHil: OO~eM 11 HCR8-

llt6H11 aRcnepHMSHTaJII>HHMH ycJIOBH.RMH, ~To npHBO,I(IIT R aeooxo,nHMOCTH 

npHB~6~6HH.R M6TO,I(8 MOHTe-Kap~O ,nM pac~eTa /(_ -BRJia,na/4/. 

CymecTB,yiDT, O,I(HBRO, H T8RH6 noCT8HOBRH 3RCll6pHM6HT8, B RO

TOpllX HHT6rpHpDB8HH6 ,{-BRJI8,I(8 MOJKHO Bl:illOJIHHTD 8H8~TH~6CRH 

~acTH~ao ~ noJIROCTI>ID. HanpHMep, ec~ ycJIOBH.R onura TBROBH, 

~TO rp8HHU8 H6H86JllO,I(86MllX ~OTOHOB H6 38TparHBa6T HSROTOpllX ,I(O

llOJIHHT6~bHHX H3M6p611Hit ~a30BOrO 00~6M8, TO llO HHM MOlltHO npOUH

TerpHpOBaTI> aaa~T~6CRH. Mb!CJIHMa H T8R8.R ll0CT8HOBR8 OllllTB, 

llpH ROTOpoit llpDU6CC TOpM03HOrO H3JIY~6HH.R BOOOIJ16 H60TJIH~HM OT 

oeapa,I(I'IaU~roaaoro npouecca. B nocJie,naeM cJiy~ae npH B~HcJieBHH 

lt-BRJia,na B llOnp8BRY H600XO,I(HMO npOHHT6rpHpOBaTb no llOJIHOMy 

~aaoBoMy o6~eMy ~OTOHOB. B npRHUHll6 aro MOllteT OHTh c,neJiaao aaa

~T~6CRH 063 HCll0~30B8HH.R RaRRX-~00 npHOJIHllt6HHfi. B TaRHX Bbi

~HC~6HH.RX OTCyTCTBYIDT MHOrH6 H60llp6,I(6Jl6HHOCTR, CB.R38HH1l6 C y~e

TOM 3RCnepHM6HTaJibHHX YCJIOBHit, ROT0pll6 H6H366KHO npHCYTCTBYIDT 

B pac~6T8X ll6pBOrD THna. B 3TOM CMllCJI6 pac~eT 3RCll6pHM6HT8~b

HOrO C6~6HHR, a CTa~o OllTI>,H BC.R OOpaOOTR8 ,I(8HHHX npH noc~e,n

aeit nOCT8HOBR6 HaHOOJI66 npOCTll, n03TOMY TaRa.R DOCT8HOBR8 .RBJI.R-

6TC.R llt6~aT6~HOit. 38M6THM~ ~TO B llpHHUiill6 66 MOKHO OCY!II6CTBUTb 
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B ~6oM aF.cnepHMeHTe. ~ sToro npa asMepeaaH aeo6xo~o sac~

TI:maTb H6 TOAbRO C06HTrul 6eSpa,DJ!81UiOHHOro npouecca, HO T8RE6 H 

BC6 c~y~ai'I, H~eH'l'l1¢HI.UipoB8HH!Ie RBR C06HTH.fl TOpMOSHOTO KS.ny~e

Hru!X) • 

B ,nBKbH6~6M SF.CnepHMeHT, B RO'l'OpoM npouecc TOpMOSHOro H3-

~yq6HH.fl B RaRoA-TO M6pe OT~BeTC.fl 0'1' 063p8,DJ!RUHOHHOrO H He 38-

C~HTI:maeTC.fl npa OOpaOOTRe ,nBHHHX, 6ylJ.eM H83HB8TL SRCOepHMeHTOM 

TK08 I, a 3RC06pHMeHT, B KOTOpOM TBF.Oe pasnHq6HHe nz6o H6B03-

MOlltHO, mroo ae .na~aeTc.fl cnermaRhHO, - TKOa II. 

llTBR, B SRCOepMMeHTBX 06p!IOTO Tm18 p8C~6T ,(. -BR~8l1.8 B 00-

npaBRy, F.OTOpal COll.ePHtRT HH!J;p8Rp8CHYID pacXO~OCTL, C~HO 38-

BHCHT OT SRCnepKMeHT8KbHHX yc~oBHft, C~elJ.QB8T6RbHO, B03HKR86T 

BOnpoc, RBR C0Kp8THTL HH!J;paKpaCH!Ie p8CXO~OCTH BO BR~BlJ.BX, 

B~HC~eMHX no-paSHOMy, 

STa sa.n.a~a oo~ao pemaeTC.fl nyTeM pasoaearui !<. -BRJI8l1.8 Ha 

;u;se ~aCTH! ~acn, OTB6~810UlYil OO~BCTH M.flrRHX !foTOHOB (x. ~ w..,l&,lr)
,5 -BRJIB~,H ~8C'l'b, OTB6~8IlJIYil 06~80'1'1'1 llt6CTRHX !J;OTOHOB~ )W,..)
}/-BRJ18~5/, 11H!J;paRp8CHa.fl p8CXO~OC'l'b, 6CTeCTBeHHO, CO,nEipuT

C.fl TO~LF.O B ~-BK~a,na, 
Be~HH8 ~mAK OOpelJ.e~6TC.fl SRCU6pgM6HT8KbHYMH yc~OBHft

MH, 0H8 .fiB~eTC.fl rpaRHUSA 06~8CTH HSOTpOUHO pacnpe.na~eHHHX ae

H86~,n.aeMHX !J;OTOHOB, BHYTPH ROTOpoA SRCU6pHM6H'1'8KbHH6 yc~OBKR, 

Orp8H~HB8~e ~830BHI 06~ TOpMOSHOrO RSny~eHRR, BBRBR He 

~ npo.RB~KlTC.fl, no onpe~e~eHHil W,..u cnoco6 pac"ieTa V- H • 
BR~BlJ.QB B YCJIOBI'I.f!X ROHRpeTHOTO SRCU8pHM6RT8 0l1.1'1H8ROB, ~TO o6e-

X) K COllt8~6HHil, TBRB.fl OOCT8HOBR8 OR8SHB86TC.fl R6 BC8r~ BOSMO·
HOA, HBUpmMep, HS-38 itOROBHX yc~OBHI, llo,naB~8RH8 ~ORB ~aCTO 
OCHOBBHO HB npoBePR6 rHOOT63H RHH8M8THRH 6espa~8nHORROTO 
UPOU8CC8, ~TO 8BTOM8TH"ieCRH orpa~HB88T !J;aSOBHft 06~N TOp
N03HOrO HSny~eHru!, B ROTOpoM UOC~8lJ.H68.H60T~HNO OT 6espa
~8UROHHOrO npouecca. 
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cne~BBeT COF.pameRHe KH~p8Rp8CHHX p8CXO~OCT6n eme H8 CT8~ 

aHanHTH~ecF.HX BuqHc~eazj ~o y~eTa aF.cnepRMeHTaRbHHX ycAOB~. 

llpH pac~eTe s -BR~a,na KHOr,na ,1I)IR ynpomeHIDI BuqHCAeHiffi HC

OORbSye'l.'C.fl TBR HaSI:mBeMoe npR6.muteHH6 M.flrRHX qOTOHOB ( ,s'PA) ; 
B0-06p!IHX, y~HTHBBeTC.fl TORbRO nepB~ ~~eH B pa3A0Ht6Hl1i! no 4-m.\

nyXDCY ~OTOHa, a BO-BTOpHX, C~HTaeTC.fl, ~TO asny~eHH6 qOTOHa He 

38TparHB8eT RHHeMaTKRY ROHe~HHX ~aCTKU. llpH 3TOM MOHteT ORaSaTb

C.fl, ~TO npR K. ..., W. SPA He RMeeT MecTa. B TaRoM cAy~ae npa-• ,...., 
XO~C.fl BBO~Tb HHYID rpaRHuy pas~e~eHrul o6~aCTen M.flrRHX H Ht6CT-

RHX itOTOHOB W , MeHbruyiD W,..Q,Jt , O~eBI'I,nRO, ~TO OOM!:rll: t..-
BRAB~ 38BI'ICHT OT W 1111 tlll/t H He 38BI'ICHT OT napaMeTpa U) , F.OTO

pl:dt BBO~TC.fl ~Hmb ,1I)IR o6ecne~eHI'I.fl aeo6xo~o~ TO~HOCTH SfA . 
HTBR, y~eT 3RCnepKMeHT8KbHHX yc~OBI'I~ npH llOCTaHOBF.e nepBO

ro THOa SaTpaTHBaeT, r~aBHHM 06p8SOM, BuqHCA6HH6 H6 3aB1'1CHmero 

OT A BR~a.na HteCTRHX ctoTOHOB, noaTOMY cnoco6 ero pac~eTa 'OTAH

~ae'l'C.fl OT cnoco6a BuqHc~eRKH V- z $-BRABlJ.OB, 

B ycAOBrulX ze sF.cnepKMeHTOB BTOporo THna cnoco6H pac~eTa 

V -BR~B,nB H BCero /(_ -BRAB,nB O~aROBJI, ilOCAe HHTerpapoB8Hrul 

no TpeM lJ.OOOMKTeKbHHM nepeM6HHbiM ,{-BR~all. HBnHeTCH ~HF.URe~ 

TeX &e nepeM6HHHX, ~TO H 6espa~aUROHHOe ce~eHI'Ie 1'1 V'-BF.Aa~. 
B H6ROTOPHX npOCTHX cny~a.f!X TaROe I'IH'l'e rpHpoBBRHe ,{ -BRA8,IJ,8 MOIK

HO npOBeCTH H600Cp6~'1'B6HHO 1'1 COF.p8THTb HHitpaF.paCHYID pacxo~

MOCTb B cyMMe V-t{ /G/, O,nRaRo B 6oAee c~olltHHX cAy~Mx Buqrrc

nHTS~bHHe TpylJ.HOCTI'1 B!IHYE,nBIDT BCS-TaRH npOP!3BO~Tb pas6aeHHe 

R. =- S(w)+ H(w}, (2) 

00Cp6~TBOM BBe~eHI'I.fl nap8M6Tp8 ~' OT ROTOpOrO, eCT6CTBeHHO, 

BenH~Ma fl.. ae saBHCHT, a S a H saBHC.fiT/7 I, 
B ,naHHon pa6oTe onacaHa npoue,cypa BH~c~eHID! /(_ -BR~a.n.a B 

s,n. R ynpyrOMY pacce.f!RHID B yCAOBrulX SF.COepHM6HTOB BTOpOrO TH-
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na. Pa,ru, onpe,n;eJJSHHOOTl1 paccMOTpeHa peaRr.um 

.)t + e ---,)A- +e. (3) 

Ham pao~ST np0~3B6,!1;6H 063 MCTIOJ!b30B8Hlffi R8RHX-AHOO npM6JIU~6HMH 

l1 B ROB8pl18HTHOil: Q;:Oflvl6, 0TM6~6HHH6 BHlli6 BhNMOMT6JlbHil6 Tpy,n;

HOCTH flp60,I(OJI6Hbl nyTeM p830M6H!1R ,{-BRJia,n;a H8 Tpl1 CJI8I'86MI:IX, 

,IJ;Ba a3 I\OTDPh!X DTBe~aiOT I\OHS'lHbiM ~acTHM $- rr H -BRJia,n;oB, a 

Tp€Tne, IIMSKl!ISS npooTeil:mllli Ba,n;, oo,n;ep>KaT nH(j:paRpaoHyiO paoxo,n;M

MOOTb 11 ooTaBIIIJI!SOH ~aOTJI! $- u H -BRJia,n;oB. Hu o,IJ;Ho H3 Tpex Bil

,n;eJieHHh!X OJI8I'86Mh!X H6 OO,Il;Sp>KHT ll8paM6Tp8 11MRrROOTH" W • 
llJJaH paOOThl CJI6,IJyJOIJ1!lli, Do BTOpoil: 'I8CTH Mlil TIOR83b1B86M, R8I\ 

npOEO,LU{TCH O,Il;H03H8'IH06 Ehi,Il;6Jl6Hl16 JI!HQ;:paRpaCHO p8:)'(0,:'J,'Jl:jG!~CH ~80-

TH M3 ce'IeH>m npouecca TOPM03Horo H3JIY'ISH>m. B TPSTbeil: ~aoTH 

B~HCJIH6TCH ERJI8,Il; MHrRHX q:oTOHOB l1 ~BCTb BRJI8,IJ;8 IK6CTKHX Q;:OTOHOB, 

0CT8BillM6CH BRJI8,Il;U B 3,ll. B~HCJI6Hiil B CJI6.JJYKl!l6il: pa60T6/S/, 

B 38RJI!0~6HHH Mil 00CY>K,Il;86M M3M6H6H>m, ROTOpile H600XO,n;MMO 

C,IJ;6JI8Tb, '2T00bl rrpUM6HMTb OllUC8HHYJO TIPOU6.JJYpy R 3RCTI6pHM6HTaM 

nepBoro Tnna. B aTOM CJIY~ae Haiii cnoco6 pac'IeTa no cymecTBY aHa

Jioru~eH CllOCOOy, HCllOJib30B8HHOMy B paOOTe/3/ ,Il;JIR TO'IHOI'O BH'qHC

J16Hafl 3,TI, HJI!3III6I'O TIOpH,IU<a K llPOUSCCy e+e- -,)l,iM~ XOTH 

11 T6XHJI!~6CKVI" OTJIH~86TCH OT H6I'O, 

2. Bil,IJ;6JI6HM6 MH!fpaRpaCHO paoxo,JJ,Rmeil:CH ~80TH 1'13 C6~6H>m 

npouecoa TOpMosuoro H3JlY'ISH>m 

llpoueoc 

)l (pJ-+ e {1<,) - }l(P) + e (14) + {(K} (4) 

B Hi'13III6M ll0pil,IIJ{6 llO o{ Olli'IChiB86TCS! ~6TilpbMR ,n;M8I'paMMaMH, B RO-

TOpliiX d'-RBBHT HcnycRaeTcH H3 BHSIIIHMX JIHHBi. PacoMDTPHM HX 

BRJia,n B oe~eane d.~ / d .tlo B yoJIOBMX 3RCll6JlHM6HT8 BTOpo-

ro Tnna. 
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B R8'l6CTB6 llRTli H638BJI!C.I!MiiiX HHE8pl'I8HTOB, xapai1T6pH3YJOII\aJC 

,IJ;Wlti6p€HUJ18J!bH06 C6%Hl16, Bbl06p€M 

S=-2p,·~,Y=(K.t-K,t, X=-2p,·K~,) i=(p,-p~,)~ 't=-2K,.K. (j) 

B CHCT6M6 llOROH H8~8JlbHOI'O 3JI6RTPOH8 Y = !m (~0 -m), TIO'JTOMY 

Blil'lHcmrM HHBapnanTHOe ce~eaue d~ / d Y . Liaccy 'JJISRTpoHa 

0003H8~l'IM m , Macey MIOOH8 - /'1, i1'830B!lil: 0Cl'b6M CJI6,IJ;yJOI!IHM odpa-

30M BHp8!K86TCSl ~epe3 BB6,l.I.6HHbl6 HHB8pH8HTH 

I dr =J~ tA d.3K b~+fi +K-/1-~<t)= J£ JdY rLx did~ . (G) 

l~o lfoo 2 Ko 'fi{ VR.l 
s,n;eob .A.s= st-'tmtMt, R.'l-=A't.'it-+2~1: +Cl, (7) 

r,n;e -A
1

:: Ay= sl+'tlrt'-Y, 81 =£-t +F')-(l= Ai.t+i8i+C j S.x-=.5-Xj 

BSJIHtjiDlbl A> 8 , C > E llf F - qyHRUI1l'I S , Y n X w.eroT BH,n:: 

A=-(X+YY'-'tnt't
1 
B =?JBo -YA.t, C= f).t, 

E=Xv-Y{S+211t)
1 

F=YFo, r;Il..e i>=-lfl·K·Sx-1, W) 
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= SY+2.mt1x, Fo = ttx + 2~1, 'l'= v +H~ 
Ilp6,ll;6Jll:1 1'13M6H6HIDl HHB8pi'18HTOB B TIOCJ16,IJ;OB8T6JlbHOCTH Y, X, t., ~ 

,naiOTCS! nepaB6HCTB8Mi'l: O .f. y ~ At / ( 1 + 1'11.1+ l•tt.J, 

xllt, .. =[(Y+lmt)$ -Mlbmt'X -'S-Y, r,zr.e A.~~~, =Y,+'Imt Y, 

~-~)'ll' + 2tfY]/.l'l'' i 4 [(.sx-tlfv )v-+ 2M1Yl/t '1:, <9) 

{-81 + iij.)/ Al~ l~ (-Bz-i4)/A1 , r,.!Le 4=8!-~·Cl. 
C TIOMOmbJO TO>K,I(60TB6HHOI'0 npeodpa30E8Hl'IH npe,n:CT8BHM .LU1iJ:Iifle-

p6HUfl8JibH06 ce~eHMe d 8'~ npouscca' (4) E BH,n:e 

d6! = d6!- d6t_IR. + dtr/1, = dq-/ + dt/ltJ (IO) 

I',I(6 t{er(I~ - T8 ~80Tb 06~6HMH, KOTOpan co,n:ep~T l'IHtipaKp8CHYJO 

paCXO,Il,HMOCTb, a d~t- KOH6~HO llpll J_.,.O, Bim6JI6HJI!6 C6~6HHR 
d6"i(. , B000LU6 I'OBOpH, H60,Il;H03H8~HO, HO ,Il;J1H !:)J{CTI6pi'IM6HTDB 

BTOpOI'O THTI8 MOKHO ,l.I.8Tb O,Il;H03H8~HYJO npoue,n;ypy 6I'O llOCTp06HHR, 

ROTOPYJO Mil 3,I(6Cb OTIHlli6M. 
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Ilpu RMnyJibC6 qOTOHa 1(-90 C6"l6HH6 dBi MOJKHO 38nHC8Tb B 

do: 1 = ~o~J Tf2 d r, 
~ K_,O Jft~ 

BH,II;6 

(II) 

r,n;e f=/6.1p(~+tm)O.l4+tm)(,Sp(A+iH)¥lA+tM}ft, 

J- 1./..IL- .!Y....) + _j_ (..fL-..&.) 
- t l.(,.,( ~·K y I!,·K fl·K ) 

a j = +I, 60)111 SA6l<Tp0f! H MIOOH lfM6JOT O,II;HH8ROBIDi 38Pf!,I\ H j = -I, 
,.., .t 

ecJin pasaiDi. BupaJKaf! T J! J 'iepes HHBapHaHTH (5), HMeeM 

- f["~ "' -1.1 , J f [I{- mt. mt Y+lmt) T=- .>+X -lm't-iH Y =t.- ---- + + t ) 1 t' ~t 'l} 'I 'l, 

+ .. tl.L + x+t +u. _t-v-~ _ '-)+tz.(-111
_ .At\ t+J,.,.t)l ci

2 t y lit1 tf l 4 v~ ~~~, 1t ut vt u u J j. ' 

rJT.e 'l1= -.fKrK= Jt+t -Y, U= -ifrK= .5x -t. 
KaR BH,I\HO, !1poH3B6 ,ll;6Hil6 f f.f., nOMHMO rJI8BHI:lX npu 1(

0
--. 0 

'1JI6HOB "'- I/J(~, ROTOphle :1 npl1BO,II,RT R .lmrf.paRpaCHI:lM paCXO,II;HMOCTfiM, 

co.nep~HT cJie~~He "lJieHu pasJio~eHHf! no K
0

• 

)laJibH6HIII86 Bll,I1;6Jl6Hl16 HHtJpaRpaCHO:fii p8CXO,II;HMOCTH 6y,n;eM npo

H3BO,II;l1T:b C Y'<6TOM TOro, "'TO pemcTpHpy6TCR TOJ!bRO O,n;Ha '18CTUIJ,a 

(sJISRTpoH), w.myJII>c ROTopoti BXO,II;IIT JIHIII:b B ilHBapliaHTI:l Y H X . 
IIosTOMy noTpe6yeM, '<T06u B D6JIH"lUHe T , B '<HCJIHT6Jlf!X Bcex "lJie

HOB ft_ H B MHOIKHTSJ!fiX I/ t H l/t 2 
co,n;epataJIHci> TOJihRO HHBapH

aHTI:l s) y H X . 3Toro MOlltHO ,I\OCTH"l:b, 6CJIH B YR838HHHX B6JIH

"lHH8X onycTHT:b rumapHaHTH 'l, 1.~ 
1 

t<. H V , ROTopue JIHHet!:HI:l no K. 
~8CT:b C6"l6HHSI (II), ROTOpaR OCT86TCSI 110CJI6 T8ROrO Bl:l,II;6Jl6HHfl, Mil 

H UCDOJI:b3Y6M B R8"l6CTB6 "~il npH TOIK,II;6CTB6HHOM npeo6p830B8-

HH}! (IO). 

VlT8R 1 ,II)I.R d{ifiJt HM66M 

d6'/t.= ~J.3 TFr~d.Ydxdirl'i CI3) 

'liAJYz JK~ J 
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D 

' 

\ 
I 

1 [ ~ "' , .11· ztt. m~ me. Y+Jn,t. 
r,n;e T=- .>-+X -!.Y(m +l"fJJ, P = --- - + + 

l ~.( 'l.f "l~, 
(X X t ,1 ) t(- Jl 11t Y+.t.Attl +I lu~ +1l~f- 'If'~ - u~, + f -tt.t - v'- + 1ii}j · 

IlpoHHT6rpHpyeM T6D6p:b DO HHB8pH8HT8M ';t H t 
1 

38BHCfll!llfM 

OT lfMDYllbCOB H6H86Jl!O,I1;86MHX "l8CTHU (MIOOHa H q.OTOHa) • IlOCI<OJil>RY 

I at_ I~ pacxo,IJ;HTCSI npH 1 ~ 0 , HHTeqm:poBaHHe Be,n;eTcSI c y"le

TOM Cl6CROH6"lHO M8JIO~ M8CCI:l QOTOH8 1 B COOTB6TCTBHil C IU1H6M8-

THRO~ npouecca H3JIY"l6HHfl QOTOHa C M8CCOR. IlpH STOM, R8R 061:l"lH0
1 

COXp8HSIIOTCfl "lll6HI:l JIHill:b HHJKaiimero nOJlll,II;R8 no A . B pesyJihT8T6 

HHTerpHpOB8HHSI H8XO~ 

d~If. 'f,/' ~ 
iiifi= A.st TI (~x). (I4) 

~~(;,.rl= J)[F"]=-m'f/ i.]-m•l/ ~.J + rv.~m9fL~J + 

+J{xi[.~]+ :f[t]-: tUJ -tf[u~]}1 
Tfr-~~J~[dr 1 -tiA[ 1] + 1#-Ji~ j} 
r,n;e JA[A] = lJiitft A. 

Jrvp;; 

(15) 

(I6) 

11HTerpaJII:l (I6) ,II;810TCfl CJI~~il Q;op.~yJiaMH: 

J).lir]=(vi/(mtv'-+J~~o)) r,n;e V1:v~v,...~) tfhtc . ., =i)/1) (I7) 

CMilCJI HH,II;6RC8 "0" p83:b.RCH6H HHllte; 

JJ.[~.J=fvj/(m'rf-+A.l1;), r,n;e )
1

= xt-'orl·Nt j (18) 

JALLJ=-1 fA 7ltYtim~+V,!;.aM + (2 {VJ 
f.t11 'JC! 1J'(Y+J,~ + rr,.!.,. a,. - vc! fVT J 

(I9) 

r,n;e 

c,: = vtJ.,. +V',:.,l > Q.., = S,. X. /J,M,t- Yo -J.mf., 
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~ = (Y./Hl.)[S,.X. -Y.,(Iff+l-f) -fmt!ft]; 

JA f JJ = { fJz_ VtX + ?J,!Jllt + {CJ 'fVX > ( 20) 

(uz J Vc: tJ~X + tJ"""'t ax - V cj if? 
r~e c} = ~Ax +viti.~~, ~=Yo (,1./l.lfl + 1) i 

J;IJ_1=j_fn. 't{s-Y)+ {.[ 1/VJ-, r~e A= {,1- y)f._.~m~; (2I) 

l14 rA v(s-v)- {f VvX 

]Ar_L]=-1 ftlf{x+V)-t {i {VI ' (22) 
Ll VA ?J(X+Y)- {A@ ' 

J)Li_J __ f "'- vtj + l)~fl Os + Vc1 {VJ (23) 

Lu~4- fc! 11'-/ +?;-,;~..as - iCf vv) > 

r~e c_l .. zrt A.s + t),!.,.& , as = Yo (X./111~-1) j 

JflJ- {VI . J uz. - .m~v~A~.r ) (24) 
y 

J)[~]= f ; (25) 

JJ. [1] = _f fA, 'I) +2Ht +{X; fVJ. (26) 

u fAr tJ(s~ +il19- vr; v) · 
llOCROJlbRY M8CC8 <J:o•roHa 66C'KOH6'1HO M8J18, B '1Jl6Hax, nponopiJ,iWR8Jlb-

HWC A.'t., MOJKHD noJIOIKHTb { =0, T .e. He y'IHT!lll8Tb 6oJiee Bl:lCORMX 

CT6ll6H6H). • v1H~6RC "0" R 03H8'186T, 'ITO HHB8p!18HTI:l 6epyTC.fl B 

TO'IR6 V =0 11 y~OBJI6TBOP.f!RJT RRH6M8THR6 ynpyroro TipOU6CC8 (3) 

t. -x. - Y. = o ) (27) 

HanpHMep, A;= Axfv=O.:: x;t·- 'tm11-ft. 0'!6BI1.n;HO, 'ITO $. :;:,1_ 
;IJ,aJI66 Y. : Y , TIOCROJlbRY B 3RCTI6pRM6RT6 H3M6P.f16TC.fl C6'16HR6 

) 0-

drr/dY. 

12 

3. Bbl'IHCJ16HH6 BRJ18~B M.flrR!I!X 11 iit6CTRHX <I:DTOHOB 

Bll,U6JIHM T6ll6pb HH<J:pa:KpaCHYIO '18CTb B RHT6p6CYKXJ16M H8C O~-

RORp8THOM ~qifepeHil,I18JlbHjMy C6'l6HRI1 

dffA.IR. +J3 J- J(: , ) d 
d-= -,_ TI ~X; X. <2s) 

Y AsY ~ ... 
IIepeii,n;eM R nepeMeRaolii f=t-X- Y , 113MSH.f!KXJ1eilc.H B npe~eJiax 

v-__ ~ 'll', ~ = [ ~~,{'" _ y rs +J,tJ J/2 mt., , 29) 

H paCCMOTpHM ;,oJK,IJ;BCTBO 

d~It 'f,r T:'J l 4 .\ 41 if= J..sYl.JdvtTI {v,u)-T.J(~o)iif +'T:J{~olfl]· <3o) 

3~eci> tl"Ac.ci. 

r ... ..J-[$l+X~-lY(m~}f)J, J(Y10)=t,[-t~IJ(~v)]. <
3
r) 

• .{.. ff~O .11 ~i> 
Bl:l'lHCAR.fl ~OHROH npe,n;e~, aaxo,IJ;HM 

J{v,o}=2.{(1+2Jrrl)L,. -1 + f{x.C1 -sLs) +j~[{Y+21f)L,. -1]}, (32) 

r~e 

L 4 o_{.i;,+Y L 1 A_f,i;-+Y 1 J" 
""=a;.u'{I;,-Y) 14 =oo:;m~-Y J ".-r="v' 

L = .L.fA d_-t/Is 'C =bfA x. tVff • 
s fJ; T-1J; I ,~ J,.- tfi; 

Paso6b6M HRT6pB8Jl HRTerpHpOB8HHR B (30Y~H8 ~6 06JI8CTM: 

I) v: . ~ ,; < i H 2) 7J ~ v ~ V---' hM>I ... ..... --~,. 

r,n;e TI8paM6Tp tf Bbl6!1pa6TC.fl T8RHM, 'lTO 

v ~ z) ,._,·" ( 33) 

H 'lf # S Y X mz1l· (34) 
~ J ) I I ' _('-

0'!6BH.n;HO, 'lTD 3TO BCBr~a B03MOlKHO, T8R R8R 't/ltf,ill.:: .f)!f 

ift~~:~ITdvF~~rY.v)-r.J(Y,o) :~ + 

tr,_, lr,..;" l v: } -+Jd~TIJ(~t)-To J(v,o) i +T;J(~o)tlt,C . (35) 

'fj 
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CTpyRTypa TO~~ecTBSHHOro rrpso6paaoBaHRH (30) T8ROBa, ~TO 

ITO~HT8rp3EhHH6 BHp3~6HRfl B 060RX BH~6R8HHHX HHTSrpanax ROH6~

HH npu .("'* 0 , TaR ~To HH!lJpaRpacaaJJ pacxo;IU1MOCTb USJIHI<DM cocpe

~OTO'!eaa B IT0CR8,JJ.H8M cnaraeMOM cl:OJ:IAYnH (35), ROT0p08 HM68T 

rrpOCT6MUI!lJl Bll,U. 

~ JlBHOro BH'!ncneHHJl nepBoro HHTerpana B (35) c~enaeM 

38M8HY nepSMSHHHX J = JVX /v , noons ROTOpOt!: M8CC8 cl:OTOH8 

A OCT8H8TCJl TORhRO B nps~enax MHT8rp!1pOB8HM, MMS!OU{HX BH~ 

0 ~} ~ J = { 1- ?J'~,. /?ilL) l/.t. TipH ycTpeMneHHH A R HYJOO 

HC'l6386T, R8R Bll,JJ.HO, ll 33BHCMMOCTh OT V 1 T8R '!TO psaynl>T8T MH

TerpapOBaHM ae co~ep~HT if . Bo BTopoM lJ:HTerpane v) 15 , noa

TOMY BCH6~CTBR6 ycnOBHJl (33) MO~O ITOHOMHTl>A = 0. Tiocne BTOro 

H3-38 H6p3B6HCTB8 (34) MO~O ITOHO~HTh p8BHHM HYJOO H 1f • 

TaRm~ o6paaoM, RaR 3TO H ~on~o 6HTh, peaynDT8T ae 38BHCHT 

OT B6H~MHbl if , ROT0p8Jl JlBHJl6TCJl rrpOCTO perynBpH3YIO!Il.HM napa

M6TpOM. 

ITepBbll1: ~H6H B (35) nps~CT3BHJJ6T C060it HOB8pM8HTHID\ aaanor 

'!8CTH BRH8~3 MflrRRX q.OTOHOB H MM66T BR~ 

d~~-~ J:_~j 
Jy d.Y 'Ji' ' 

(36) 

T.e. B H6M ~8RTOpH3Y6TCJl C6~6HH6 663p8~8UHOHHOrO ilpDU6CC8 (3) 

d6;_ - 'aJ.f. ""r (37) 
d y - A yt I o • 

~ 0 f, nony~eao cn:.nsi<lllee Bb!Pa~eHHe: ~- J(Y,o}&Ji. + tSL.$ + 

+ jx.L; +St(Y+J.m~ A.., a"',~) -t f {St (1,\;, a_, A)-S,($ ,At,~~ 6)-
)(. f~(ll&.) tN'l.K\1+ $ '"'(ll&.) ih(:ti&.)~}+ "i«J'¥ ¥.t~ -'YlfJ.;-xJJ ~l't' ~t~ -'i' {{-s ~ ,

38
, 

+f.tf1 + (Y+llfiL -~J.Jtll/l/IM ) -"'(; l{);, Jill 
l . H 1tl'i\YtlM\~} '±' ~-Y-bt JJ) 
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.t ) Jt 1!1,(1-t) j 
r~e ';¥(X = -

0 
i: rJ..~ - WHRUM Cneaca, a 

2. l.t l. · (=Ku 

s.~~.o,l)= ~If~!)~ { ~~) + ~t.~~;1t. (39) 

TiapaMe'l'p!i, onpe~enBIOOll!6 WRI<I~IO (39), ~IOTCJJ (top.~ynaMH 

t. -~~1,- J.J -~J, y' = - ({j + rA r y = M- {i 
~ 01it t 1 J ) O~t .l'j ) 

c-~ M ~) 

Kli = - [ ~ {f t V,......",;}.......,..t +-t-~ ] /~. 
r.ne ~ (} 'd ' (4I) 

d1 •rJJ.. ::. S- (J I cX.J =olt = .$ T r/X, 
't.jt. ·-all+ 1j_). =t w, ~;\= -ai/X- ¥-:;: W) 
i)={5+a}(A.a.- $!) + Q;tJ 

B'l'opo:ft HR'l'erpan B (35) 

d~H ft./.1 1t~ /J[ ) ( )J (42) 
dV = JsYl ~ 1f 'T' J{Y, '6 - 'f;J YJO 1; 

r~e J{~t5)= 'l1'{t_j;J I){~&} npe,ncTaBHJJST co6oA ~aCTh BRna~ 
•ec'l'RRX ¢o'l'OHOB. Bb1p8KSRH6 (42) y~o6ao nepenMC8Tb B BH~e cyMMbl 

mx '!neaoB doH it , WI J(JjH 
- = .::.:.a.. .!!5:.. o;· + ~ 
dY .y T 1 dY ' 

s:=t~[J"(Y,V)-J(Yio)] 1 
0 l]' of. 

!!!1. =-~ J-.. ~! ('1'-rr;) :J(Y, v), 
flY ~ Y o u 

B nepBOM H3 RO'l'OPJiX Mbl qaRTOpH30B8nH ynpyroe C6'!6HH6 

(43) 

(44) 

(45) 

(3?).fuiT6-

rpan (44) BJlliHCM6'1'CJl H6ll0Cpe,ncTB6HHO, H peaynhT8T RM66T BH~ 

s-!f: rf_&tlJ&-JA:) _ iF./fJJ-fT,.,\-+ JJ&1-~)- J.f/J::, -t{,ff I+ 
! 1l~M·xo -6; 'i'l"x.,+i\J l 't'\JA; -Xo 'i'r 

. jhf1Jif_ )_tt&ML ~ _ _i_fA'L" _ {,C ~ 'lo+~ _ 
~ 'fl~-.r.~ .tmtt., .,. "'"- x. _ vA.If.AA« <4s> 
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-x.PA4+Ht.]+ ir~tX,..·,.+fA: ... -tnt.io+VJi]+H tv A() -X _1\_ 
M"- Lt L1 XIOtt·~o- vx;::;, Ko- VJj H"o, r, ~, lj 

-N,(s, As, -1-lm~ -!)} + f.t{ ttL v~:)f 2 
+ Hf (Y+ll(; AM, Yl !) } . 

3,n;6Cb A~ .::A/- 'fm2.Jhf.4« I ),_." = x~., -'tm.t~ 
a gymOJWl H ~ onpe,n;eJJReTcfl BHIJaHteHneM 

H ~A 1)- 1 ren s-+ VJ etL .t..t · 
f ~ ~ 01 -VA~ ..S- ~ lfJA+.lav~+tl~·+A+av~ 

_ \ Sr·f(im- a/vT )] ; (4'7) 

~IV ~~ -IJ/t/X 
ll~M &'; J.. i:. !1M6!0T BJil,JJ; 

ti=-t) t2 .:: (!ri.j -ia)/d1 , t3 = {-!11 +ia)/JJ; i~y=~ (4s) 

8t~r~=(r/).+hJ.P5fH4/I-r l)~ -VA}/~. (49) 

BTOpOW ~A6H B (43) y,n;06HO BuqJilCAETb COBM6CTHO C C6~6HJil6M ~~ 

ROTOpoe T8R'K6 OTB6~86T BRna.n;y l!t6CTRHX ~OTOHOB. 

IlaROI!Ol.l,, Tp6Tb6 CJiaraeM06 B (35) JllM66T BH,JJ; 

dol_ ~~ i. t,A 
d y - dy 7( t. ) 

r.n;e t/ = :;-r ~ ()) & (v IK4?I I v ~ J. 
(50) 

(51) 

0HO OTB6"'I86T BI<Jl8,JJ;y R8R M.flrRI1X, T8R !1 l!t6CTK11X QOTOHOB, KOTOpl:l€ 

B 3RCTI€pl1l.16HT8X BTOporo Tl1TI8 Qil3!1"'I6CR!1 H6 pas,n;enem<. Ba'KHO ilO,ll

'l€pKHYTb, ~TO 3TOT ~Jl6H JllM66T DpOCT6HWHfi BH,JJ;, 

lloRal!teM Tenepb, RaJ\ HC"<IesaeT Macca QDTDHa A npn cnoJKeHHH 

d()f I Jy c BRJia,n;oM .n;narpaMM c o6MeHOM BHpryannHflM ctoTDHDM 

dG"v / dy . Uocne,Iuurtl: MD)!(HD npe.n.cTaBJ1Tb B BH,n;e cyMMH RDH6"'IHO!l: 

~acn d.O"./ /dY n "<I8CTH, co.n;epaametl: HH(tpaKpacHyiO pacxo,nHMOCT:& 

drJ/~ I d Y • 
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Ce'leHae J~Il/Jy oOH'lHO sarmcuaaDT B BM.lle/
9/ 

d6'/~ tiC: .Rk. ~rR.. 
dY - dY 11 v ' 

(52) 

r.n;e 

S'f'· =K(K;,t.}-K(AtJKJ•lf[x(!,lf)- KfP1,KJ1 +J'{K~l·)-K/p,~fo}l. (53) 

~HKURH )((~,f~) onpe,n;enH6TCR ilHTerpaP.OM j 

JJJ. :::.£ K{fA>f,)= (A.,,.) -;:rftt At. > 
,) • & 

(54) 

r.n;e fo. =- oJ fA + (1-d.; Ps · 
O'leBa)Ulo, 'ITo K(p

41
p,) = K (p6JfA). nocKonnRy fA n f8 

BpeM6HHOUO,no6Hl:l6 B6RT0p!l, Pol... - T8Rllt8 Bp8M6HilOllO,JJ;066H, T.e. 

pr;(2_ <. 0, H HHTerpaJI (54) H6 CO,JJ;6p!!t!1T TIOJI!OCOB. ilpe,n;CT8BJilM 

(54) B BH.n;e cyMMH JJJ3YX cnaraeMhiX 

K({'A,fa)=L{fAi>,) +(/>A·P!J& 1-j'-(/>Ai>t), (55) 

r.n;e 
A t 4 I (56) 

L!. ) .I,. . ) j IJ.~,n, :§:. JUA J-J_i{ \fA~ A (!'A fs. 7.f mt ) 1~ v .. ,p,. - ll<t- · 
Tor,na B6JUI'lHH8 ~I(. T8R!It6 pa36HB86TCfl H8° .n;Ba 'lJ16H8 bl !1 

0 .A co.n;eplltai!IHe L- H Jl. q.yHRW1H cooTBBTCTBBHHo: t_IR.=DL+~}. 
V 'L / v 

.IJ.nR ~ J.IM86M 

Ot = L~l·fj-L(K,,t)+2f[L~IJK.)-L~,KJ]Tjl[L~,p,)-L{A,pJ} 57 ) 
r.n;e IlL(~, K.) = o) L ~,,p,} = RIL. m£ , 

L~t.}=fYibl)~~ + ~l«~)-«~~~}]}' 
L~~J={yH}[J...&L ~+ 11;[ «~H{t~)~) 
Lt. } 4-J. p, tHAs Lf~$-il;\ ifi!!f_{-$tfk \1 
l~l4 = .t f*Mlrr tM!J-l+~tahKJ-~.'If! +lq!\Vf-$-tffJ-~t-s- VA: JJ ' 
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L (p1J ti.} MO:KeT 6HT:o noJiyqena I'I3 L {p1, 14} 3SMeHoii: S -X • . 
l1CTIOJ!b3YH onpe,U1JI6HI'IH (55), (56) r1 Bbl'll1CJIHH~-¢YHlU.UII'I 

jt(K,,~)=- In~ Jjk{t~,~)=-iL~r~,fl(~,f~)= -L,r) 
I , I /. . ) f.L (58) !<' tKt)~).: - L'tl ')t {fiJ p,) = - 71X '/l£/JI,f>.t-/"- ~) 

WJH roj HSXOMM S'/ = J"('t0) fiL ~ 
KaH BH,UHo, cyw<~a ~~ + ~{ He co,n:ep>KIIT A. II paBHa 

(59) 

b)= ~J + ~) = :r(~o} ~ !1!4? . 
)(,IYIM 

(60) 

3aRJIJO'I6HII6 

aTaR, Mbl Bbl'IIICJIIWII BRJI8.ll B s.n. Hli31116I'O ll0pH;n;R8 H llPOUSC

cy (3) MHI'RIIX <J:'OTOHOB (3G)-(4I), '18CTb BRJI8,I1,8 >K6CTRIIX qOTOHOB 

(~2)-(4~) H IWH6'1HYJO '18CTb (GO), B03HI'IR8JIXIIYIO liP'! CJIOIK6Hl11I CD,I1;6p-

iK8l!liiX A "'JieHOD B V-II /(_ -BRJia.nax. 

Pac'!ST 6r1Jl Ilp0B6,ll;6H B ROB8pH8HTHOil <j':Op,t6 II 663 R8RHX 611 TO 

HH 611JlO rrpii6JII1:K6HHLl. ITOCJI6,llH66 D6CTOHT6JlbCTBO H OpHBSJIO R ,D:O

BOJI:OHO rpoM03;n;ROMy pesyJI:OT8TY Bbl'lllCJISHI'Iil, 0,UH8RO l!OJIY'i6HI'I6 TO'i

HllX qJOJl~YJI npe,IJ;CT8BJJ.H6T H6CDMH6HH!lli IIHTepec, l!OCROJlbRY II3 HIIX 

MOcyT 61:lTb H8ti,IJ;6fill JIJ06bl6 Tipi16JIHIK6Hl1H, KOB8pi18HTHOCTb T8RIK€ HBJIH

STCH y ,IJ;06H!:lM 06CTOHT6JlbCTBOM, T8R 1(81( ,ll;86T B03i>101KHOCTb H6!10Cpe,U

CTB6HHO llpi'IM6HI'ITb pe3yJl:OT8T Bbl'll!CJISHllH B ,Upyl'IIX CJlY'i8HX, H8llpi'I

Mep,WJH p8C'i6T8 s.n. R I'Jiy6oROH6YliPYI'OMY &tf-pacceHHIIIO B naproH

HOi-i: MO,U6JlH/I0/, 

l{OH6'iH!16 BhlpalK6HIIH He 38BI'ICHT OT fl -ROB8pH8HTHOI'O 8H8JIO

I'8 W, O,n:H8RO T8K8H H638BIICI'IMOCTb OT napaMSTpa, p83,ll;eJIHJO!l16I'O 

BKJI8,Ubl M.f!I'RI'IX a IKeCTHIIX <}:OTOHOB,HBJIH6TCH llPHBM6I'HSi1: JIHIII:O SKC-
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ll6piDA6HTOB BTOpOI'O THOa, B ROTOpllX rrpOU6CCH (3) I'I (4) Hep83JII'I

qJIIMJ1 BO BC6M <}:a30BOM D6'beMe. 

06cy,nml1 TSllepb, K8K MO,UI'IQ'HI.UipyeTCH OTIHC8HH8H llpOUe;nypa 

Oplll Opm.16H6HI'II'I 66 R SKCll6pi'IM6HTSM TiepJJOI'O TI'Ill8, B 3TOM CJiy'i86 

BMeCTO llpe,IJ;CT8BJieHI'IH Ce'leHJIIH (28) B Bl1,Ue (30), a 38T6M (3o), 

I'ICOOJI:03yeM T~,USCTBO ,). 7i 

~=As~ [ J rrl(y,a)Jv ·frift,u) d~ -'f.J(Y,o) J ~ + 

..... " -t'T;,J(v,~r #]. If'"" (GI) 

'If""" C "'"'"" onzcaHHHX nHme ~ .. ,. ero Moa.o npe.,•••••• B ,.,. 

f! = j~ ; if+ 1~ U TJ(~v) ~.r + r.J(v,o)~ rr:J l62) 

- tr 
I',U6 llf - rpaHI'IUS 06JI8CTI'I Mfll'RIIX q:OTOHOB. 

BTOpOll 'IJI6H B (62), OlliiCllBSJOmHfi BKJI8,U IKSCTRI'IX ~OTOHOB, 

,UOJIJKeH BH'il1CJIHT:OCH COBM6CTHO C dfJt_f= • IlpH STOM 61'0 CJI6)ly6T 

"p83HHT6I'pi'IpoB8T:011 ,UO TIOJlHOCT:biO .lli'I!f!fe peHI.UI8J!bHOI'O C6'l6HI'IH, 

'IT06H 6HJJO B03MOJKHO llPI'IM6HI'ITb 8,U6RB8THYJO SRCll6pi'IM6HT8JI:bHhlM yc

JIOBI'IHM npoue;nypy paC'i6T8. 

Il6P£06 a TpeTb6 CJI8I'86MH6 OTB6'18IDT BRJIS,IJ;y MHI'KI'IX q:oTOHOB 

I'I BH"'J/!CJIHIOTCH C OOMOUll>IO TOiti IK6 llpOUS)lypH, "'TO H v -BRJl8,U. :3TO 

o66cne'lll:BaeT coKpameHJ/!6 A . 0TM6THM, 'ITO n6PBHil 'lJI6H HM66T Ta

Roiti JK6 BH,IJ;, 'ITO I'I B CJIY'l86 SKC06pilli16HTOB BTOpOI'O TI'IIJS. 

T8RI'IM o6pa30M, MOJKHO OT,U6JII'ITb qaCTb BKJI8,ll;8 MHI'RI'IX ~OTOHOB, 

KOTOpaH He 38BI'ICI'IT OT napSM6Tp8 
11

MHI'ROCTI1" zf I'I JIIM66T O,UJ/!H 

H TOT IK6 B~,U WJH SKCIT6pi'IM6HTOB JII06oro TI'IIT8, 

Ml:l. 6Jiaro,napHH I.B.MHUeJI:OM8X6py 38 TIOJI63HH6 o6CYJ!t,U6HI'IH H6-

ROTOPHX BOllpOCOB. 
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