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OE!WI XAPAHTEPHCTID<A PABOTH 

AK'fYaJILHOC'l'b 'l'8Mb!e Paall'~'l'Ue 0,IµIOI'O 113 cpyH,qaMSHTaJlbHWCpa.3A8-

JIOB CoBpeMemton <pH3lUG! • qilt3HKH JIAP8. ~ 8JI9M8HTapHWC qacTH~ ae

B03MOlltHO npe,1tOTaBHTb des yc1topHT8JibHOtt !pH3HRH M T8XJniKJ-l, KpoMe 

T0I'0, B f!00JI9,AH98 BpeWI yolt0PltT9JlH pa3.mttJHOI'O 'l'HIIa ttax0MT lllll

po:Itoe npm.teHeHRe 13 Hapo,lllioM xoaJIRoTBe ( nanpm.iept B Me,l\lfl~me, » 
0eJib0R0M X03m10TB8 ). IIonyqeHRe ttaoT~pa3JIHtUtott 8HepI'llli C'l'aJ.[0 

Dp8AJd8TOM Crt8QMaJibHOtl HayKH• llpM 003Aa.Blflt HOBWC H coaepmeHOTBO• 

Ba.mm. cytqeO'l'BYJO!ltHX ycKopm;,enett BoamrnaeT npodJieMa m.t!Sopa onm

MaJibHWC o 'l'OttKH spetma TeX Hmt HJruX cp.t3HtleOltiot 'l'pecioBalntll napa-
. . . 

MeTpoB, onpe,l\eMIOOlHX pa60'l'y ycnopH'l'eM. 0,zttood M3 HaH6oJiee ~lt-

THBHHX C0Bp8Meatiux M8TO'AOB pemeHHSt•flO,llOdmbc 3a,tta~ 8BJI.ll8TCJI tJlfO-
. ~-

Jiemmtt ancnepttMeHT,.T~e. Mo,qe,mpoaamte aa amt t.taTeuaTHtJecRoro 

wta.rtora HcCJie~e1.toro qi:naHtJeottoro npo~eoca. tfitcmeimos Mo.tte,mpoM

HRe aapn,ey c a.1tamtTHt1eottmm. ME!T~aMH ( tt0l'M .aa,ttatta ;l{onyc1taeT 

8.HaJIHTlftl8Clt08 pememie ) l103BOM8'1' HCCJI8,ltOBMb q>it3Htr8.Ceyto. aa,ttatq . . 

3HatlJIT8JII,HO nomree ll ,t\81lI8BJI8 f tteM 8'1'0 Momto O)t8Jm'1'1, !pH3HtlE!CIGl:MH 

M8TO,llatnl • .l1,ruI H8RO'l'opmt a~att • ttOO'l'aJlHTb q>lt3Htleoront .,aRcnepHMeHT 

np8AO'l'8.BJUI8TCJI Jnt(io B8CbW1 'l'py.rtaoa, JIHcSO H8B03MOlltHOtl Sa,ttatte.n. B 

8'l'OM Mytra~ 1daT8l.faTlftl8Clt?9 N0,!l8JmpOliaime siBJUiei-cn npattTHQ80IG! 

8AHHCTB8Wtml M8'l'O,IIOM, ll03BOJllllO!l\HM pema'l'b TB.KR8 aa,ttatm. B CBiI3lt C . . 

Bl,llll9CRa3ammu donz,moe aaattenne np11ot:ip8TS.eT npoci.tteua oos,qamm ua-

Te~Tiftlecxoij uo,qe,m• nosBOMJOllleli H8lfcio1.Ce0 8qlpelt'l'UBHO pema'l'.b noc

TaBJiemme al:l,qatm, S,qec1, Heo6x0'AJ~o ~eJllt'l'b AOO CJie~ a.cnex

Ta: Bo-nepma, uaTeUS.THtlectoe Mo,zte,mpoBaltlle ip.ta1Ne0Koro npouooca, 

r--c~~·~\;·._ ·~•(~t-:·~~.~·1\--~·~·-; ·-~.;;:~ 
~ ,.,.,,{,;,,.-,.1 ... -.,,,.eo .J.C'oL,., • ! 
~ ri,ns;;p.1.;uz crrJ1.:w.mm;.,rnJ ( 
! r:;;},,1~.;:.J'<'!';1,·"'~r,::,.£ ~ ' ~ ... vu..,... :, ~v a ...... ti"'"\ "~~/#• •••n ny it"' 
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a Bo-B'l'o:pwc, noc'l'aHOBey sa,qatm on'l'HMaJibHOI'o ynpaBJiemm, nos:aoJUI

llleylO 84lW8lt'l'HBHO pema'l'I>·nocTa~emme 38,I\atm·onTHMaJibHOI'O ynpaBJie

HIDI, a T~IUte n~aTb yc~OBHH oyiqeCTBOBSHHll, He06XO}\m!l:18 H ,l\OCTa~ 

'l'OtUINe ycJJOBHH OilTHMaJU,HOI'O .ynpaBJietnm. 

.l{liccepTau;HH nocBJJU!end noc-rpoeHHm•~aTeJ.f8.THt1:ecxott .1.10,tteJIH aBomo-

1\lfil aacau6Jllt' ~8B3~0,I\811:CT~ qaC'l'lil\ BO BH~IIIHHX nOMX, 4'opuy

JittPOBK8 sa,qatru011THMaJibHOI'OynpaBJI8mut 8Hc&16JieM qaOTlll\, pa3Bll;_ 
. . . : . . . , . . . . 

THIO M8TO,I\OB pemeHHSI tteJIHHelUmX ,I\HqXp8p8m.{llaJib!WX. ypaBHeHIDl ,I\BIDK8-

mm qaCTlll\ ff sa,qaq OJITID,{aJ!bHOI'O ynpaBJiemut • 

061,eKT·UCCJieµoBaHHfl• PaccMaTpHBa8TCH·ypaBH8HH8 )IBIDK8IDUI. qac• 

Tlll\BOBH8mmPC8JI8KTp0MaI'»H'l'HHX JIOJIJt?'t sanHCaHHOe B o6iqeu BH,qe 

x',.,_f(x.u.,t) . (I) 

::\qeCb X - It. -uepttHR qiaaomnl B8RTOp, LI. - 't -MepHID\ B8KTOP ynpaB

Jie~. flo)l nytlKOM qaCTlll\ 6y,[\eM nOHHMaTb H8ROTOpmi aacau6Jib qac

Tlll\, ,[\BliI'aun},fXC.lf 13AOJ1b BH6prumott ocu. Bll6uprut ,I\JIHHY, H3M8pH8MylO 

a,qoJil, tno.n oc», a Ratl8CTB8 aoiiott aesaBHCHMOtt nepeMeHHofl , uo.llteM 

onpe,tteJUf'l'b )tBIDKeHHe nyiiKa RaJ( 8BO~ npnepellHOI'O 4'a.30BOI'C> mt0-

1t8CTBat aaumm.eMOI'O nyitKDM. Ilpe,llnOJiaI'M OTOYT0'l'Bli8.B38.HMD,qElf!CTBHH 

Me)lt,ey ttaCT~ t noJIY'ta8M; llTO 8B~ nonepettHOI'O ~OBOI'O i.mo

lt8CTM O,llH03RallHO onpe,[\eMeT~Jt a:ao~ea 4'aso:aiix TOlleK·, · ero coc

TeJ3Jll!DiqHX. Il,yCTb X - M}f0llt8CTBO COOTOJW}tlt nytJR~ tracTfil\, 'U, - MHO

l!t8C'l'BO YfiPa:aJill!)il\HJC B03,[\8f!CTBH1t, 'l'OI',I\a ypaBH8IDf8 . ,llBW!t8HH.ll'. (I) 

. onpe,l\8JIJt8'1' ,I\11liaMHtl8Cityl) CHCT8~ 

f': ~, -9h , c2> 
r,lle Blt = J.:,~ • 'lit- , ~ l - MffOJrecTBD aatra.lll>JWX. c~cT:OJ!li~tt, a ~L '.'" M}fo

•eoTBO KOHettHUX COCTOHHH8 ,l\HHruruqecJCoil ClfCTeMH, BH6op ltOHitpeTHOI"io 

\ 

i 

I 

- 3 -

BH,lla 8Jl8M8HTOB MHOllt8CTB :t. , Ut HaKJ!B,I\HBa8T Ha 8TH MHOlt8CTBa 

.anre6paHt1:ecKHe Ii TOlloJiorHt1:ecKHe cBo8cTBa. B:ae,qeM OTodpa.lltellHJt 

~o:i2·-_R! , ~.=x.i.,tt2-Y1 t G2:.X.2•1l.a-Jt,; t (3) 
. . l 

r,lle '\I, -. HeKoTopoe BeKTopaoe TODOJIOI'H1:1ec1toe npocTpaacTBO, R. , 
~ . . . . 

R - 8BRJilf,l.\OBH8 npocTpaHCTBa COOTB8TC'l'By!Olll8tl pa3M8pHOCTH. Oro6pa-

. llt81ffl8 ~o _6y,qeM Ha3HBaTb !pyHltl\HOHa.JIOM, ~l , G2, - ipylt~, aa

A8.JOlllIDdH orpaH1ill8HHJI Ha COCT.OJIHH8 AHHllldlftteCkott CHCTeMH. µo_q 3a,qa

qe8 OllTHM8.J.lbHOI'O ;ynpa.EJieHHSi 6y,qeM noHHMaTb 3a,qatty MHHHMH3B.UMH 

cpYff~OHa.Jia ~o Ilpll 38,I\a.HHHX · BlUll()q8IDU1X ( orpaHHtieHHIIX ) : 

~ .. (x.u.)~.s4-., ~.i(x,u.)EgJ t (X,IL)E9t.a;, JJlclfJJ. t 93< R; (4) 

tJacTO Y,ll06HO noJlal'll'l'b S3={0} ,: TalOO( O()pa30M BltJl!Oq8Inle ~i(X,U.)~!B 

8ltBlfB8.JI8HTHO orprumqeHHJIM B Bu,qe p:1B8HCTB ~2(ll;U.}=O . • 

B ~rumott. )tHccepTamur. B · RallMTBe ynpaBJieHWi pac~TpHBa.eTCJI 
. . .. ~ 

~ pac~eJiettrui B!l81Illt8I'O 8JI8ltTpOM8.I'HHTHOI'O nciJJR B,qOJlb Ha• 

ROTOpoa OCH, BHCiop kOTOpOft onpe,[\8JlSI8TCJl KOHRpeTHOft aa,qaqefl. Ta-. 

K08 no,qXO,I\ '1'8CHO CBH3aH .. C BO$MomtOCTb!O npakTHll8CROtt J)88.Jllf38.J.\HH 

OllTHMa.IlbHOI'O.ynpaBJI81DUt• 

Uen1, pa6om. I.:nocTpOHT:&·MaTe.MaTlttlecey»Mo.zteJib IJBOJilmU1H nyq
tta no BHelllHHX aJieKTpOMal'HHTHWC noJIHX, T.e. sa,qaT& oTodpruiteUHe F 
a Tane aa,qaTb cwpytt'l!ypY wtOJteCTB Sl,. H Sta • 

. . 

2. .l{aTJ> M~TO.rt onpe,rteJie:tmn. q,yttlQ\lfil pacnpe,qeJieHHJI 

8JI8KTpOMSI'HHTHOI'O IlOJllt B,qOJlb OCH CHCT8W C ttB.9,!U>YtIOJI1,HOff CHMM81'

pH88 CO Cll8J.\HaJibHOI'O Bu,tta 8JI8RTpO~aMH• . 

3. On~emft:& YCJIOBHJI CXO,ItHMOCTH lieTO,qa llOI'pYX8• 

HHHB IlpOCTpa.HCTBO ~8.SOBHX MOMeH~OB ( A.,l{.,nmaraKoB "Me'l'O,ll OI'H-
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~~ 13 aa,qaqax ynpa11.1ierom nyqtt&m qaoT~ ? , a cCi, ; llporpammpo-
. . . . ' 

sa.m1e H 1.m.TeuaTuqeclme Me'l'O.qt,1 pememu1 qiuaHtieOKliX aBJlaq, ,l{yCiHa, 

19'78, c.300-304 ), c JlOl,fOll!hIO i.~Topol'o cirpowrcn oT06~0HHe F' , 

4,' Onp0,qemITh yCJlOBwt Ha 0To<ipaJJt0mr,a G~ , l=0,2 , 

F , npu RO'l'opax · etpopuymq>o:aattHWI aa,qaqa · Oll'l'llMMbHOI'O ynprum0Hwt 

1™88'1' pem0HHe, a -iraRJite . onpe,qemtTh Bl-Vl oTOCipal!teHHlt G~ , l.=O12 , co

OTB8',l'C'l'By10nµ1x qJH3Htf8Cfil-lM 'l'peOOBa.HlfflMt HaJial'a8MUM tta _CHC'l'8J.fY H µy

tmK, ){!UI pn,qa upaK'l'Htl8CRHX aa.ztatt. 

6, )la'l'h M8'1'~ pemeHwt aa,qatJH Oll'!'HIJaJll>HOI'O ynpaB-

JieHWt aHCa.MliJie),f ll8.C'l1tlt t ll03B0.1UIIODµtli npID.!8HSI'l'b · 8I'O ,I(JIJI lllllpOKOI'O 

. KJiacca npalt'l'fitt8ClilOI:. sa.qaq, 

06mne IJ8TOJW MCOJI8~OBaffiYJo PemeHU8 Bbllll8Ylta.88.HHWC 38,Itaq onupa-

8'l'CSI Ha 'l'80ptm 'Al3ltllt8l!MJI qac'l'Ul\ BO ID{8llllOIX 8Jl8K'l'p0UIU'HHTHHX llOJlJIX, 

Me'l'O,!l;I,l Teop1nt.mmerun.tx H HeJlUHe!nruX ,lluqxpepeliW{aJU,HBX ypaaa0tnu1, 

Ha patiO'l'U )vlt.Bap:ra ~ o6naCTlt 06lileA 'l'80Plffl OQ'l'UMaJibffOI'O- ynpaBJI8HWI, 

a 'l'altlK8 Ha· 061IC'?O 'feOpmQ M8'1'0.I(Ol3 tte1IRH8ltHOI'O nporpamrn:pOBa:HWI, paa

Bl-U3a8MYlO a .pa60'.l.'&X E,O,JI0awrHll?,, 6/1'.Ilomma ~ ,npyl'mc. 

HaY;!HM HOBM3Ha. Ba,qaqa Oll'l'~HOI'O ynpaBJI8arut_rufcaM6JI8M qac

'l'~ l!AR aa.ttatfa ynpaBJiemtst qia80BU!4 J.4HOllt8C'l'BOM cipopMYJillPOBa.Ha ,l[.A. 

0BOlif-!Hl!KOBUM+ .B JtWfflOA pa6o'l'~ aa,qaqa onTHMSJibHOro ynpa.BJtemtst- rot
C&!CiJI8M itaC'l'M~ q>OpMymtpyeTOSI l<!UC aAt{atta ~BJI!tuut . ¢ia3omn.t WiOlite

CTBOl! npu HaJ!Htmlf orpa.mttlemffl aa ynpaBJiefme » -tta·41aaoooe n0peMea-· 

Hl,18. 0 llOMOll!blO BBo.ql!MOI'O npOC'l'pa.HC'rBa pytlKOB l'lTa SAAatm qiop:f.t\JJIU-
. . . . . . . . . 

pye'l'OH lt8lt aa,:qatta Oil'l'HMaJibt{OroyopaB~aHHJI :13 3TOM. npOC'l'paHCTBe. 

,l{OKll.::31,!Bal)TCS T80p8MH Cytl\8CTBOBaHl!JI OITTIDJaJibHOr.o ynpa.BJI8HHJI. 

13 ,llHCC8P'l'W.UUt npHB~H'l'CJI ,ItOlta.3~T~JibC~BO CXO,ItHM.OC'l'H U8'l'O,Ita no-

1 

\ 
I 
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rpyl!8HHJI B npocTpa.HCTBO ~OBHX MOM8HTon, DOJ!Yll8Ha o~emta CK0p0-
. . 

O'l'H cxo,qmAOCTH. C llOMOIItblO Teop:im 4' . - MaTplnW B onytrae mmerumx 

ypa13H8HH8 ,Iµllillt8HHJI H Ma.Tpltl,Ul qia.SOBHX MOMettTOB H M8'l'O,qa OOI'pyJ!8HHJI 
. . . J 

B CJ!Yllae aemmeltHHX ypa:aa0mffl ,r:IBllllteHHJI aa,qatta aBoJIIOI.~ nyqita 41op-

t.1y'JIHpyeTcst KaK aa,qattaaBo~ MHOllteCTBilt OITHcimaeMoro CBoea aJI

JimI'l'Htf8C1to8·~en ( M8'l'O,q (tj ~ MaT.PH!Ul} HJIH nadopOM ~8.30BHX 

'1'Qt{8K ( Me'l'~ noI'J)Yllt8Hlffl ) , ttTo noaBoJIJte'l' BWtHCJIJtTl, qiyH~oaa.n H 

ol'paHl!tleHrut aa.ztatm onTHMa.JlliHOI'O ynpaBJI0HHSI itaK t.{Hxmra·ipaaoswc 

MH0llt8C'l'Be 

~aqa onTHMMbHOI'o ynpaBJieHHJI.c nOMO!l\bJJMeTo,qa Pl-tTl,\a cao,qHT

CJI K aa,qaqe ua.TeMaTHtf0cxoro nporpa.MMl!pol'lal-lHJt-. xo1opan pemae1'ca: c 

llOMOiq!,IO t,18'1'0,qa CKOJ1b3.Rlll8I'O ,ttonyoxa ( ,n.XH!D.ie.in,d,ray Ii IlpHttJra,!tHOe 

i-le~ettaoe nporpammpomume ", M.,1976, 584 c.)~ IlpliBO,ltHTcir,,qom

::ia.Teni,cTso CXO,q:mdOCTH M8T~a CKOJ1b::!Jmt8l'O ,qonyOKa.- troRaaana . .,BO3 .. , . 
MOJl\lIOCTb C DOMOJ!ll,IO_MeTo,qa ,qeqiopwpyeuono MHOI'Orpamnnca, HCDOJibay-

8MOI'O B_,ItaHHOM.M8TO,It8, aa KOH8ttH08 tmCJ!O HIJ:'8PS$tll H3 He,ItOIJyCTMMotl 

( H0y,qOBJI8TBOpnlO!qe8 OI'pa.HHtl8I-mmi 38,I\aqH) ToirttH nape8TH B QQqTH 

,I(OIJyC'l'MMYJO ·c Y~OBJI8TBOpJtl0lllY10 Orprumtleim.lnt ti H8KOT0p08 no:rpemao

CTLIO ). 

B ,qt,ICCepTa.QIDI H3JIOllt8HH 'l'aKl!C8 ltOBH8 MI'opHTW pememm J)Ma Bal!

Hme npaKTHtl8CKHX aa.ztaq q>H31UGI nyqitoB. 
IlpaKTHtl8Cttaa: µeHHOCTb. 1Ja OCHO~H p8.CCMB.TpHBa8AWX B ~Hcoep

'l'a.QIDI M8'l'O~OB pa.3pa60T8.HH 'llltClleinme 8Jll'OpHTM!lpemeHHsi npaKTHtl8C

ImX sa,qatt q>llSltIW nytlKOB, KOTOpH8poa.mtso:saau B_B~e llaR8TOB no,q

npo:rpaMM, Hamtcammx Ha ®PTPA.ire. 1t DOCTMJI8HHWC. lta MamIDill BOOM-6 

ll (}.nC-6500 ( B 0(h,e~HH8HHOM HHCTHTyT8 Jt.Ztepmn: HCCJI8~0Ballltll ). 8p-
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ipeKTHBHO peilleUli cne~ 38,I(atm: 

I. OnrrmmalUUffl cHoTew. MCAJieflijoro mmo,Ila DyllKa nporroaon us 

cma:pCXRB,SOTJlOlia OOHH ( c,qemm J:IOI(JUl,q aa Lfellt,II.YlJB.p0,IlliOU COBeiqamlH 
. . . 

no np0rpWi.04lfP0Balrnl) ff LfaT8Ma'l'HtI8CIOOI _M8T0,Ila.M pemeJIWI q>H3Htl8CRHX 

88,I(a-q, ce1m16ph lg'{'/ r;,i>'.,l{ydaa ). 

2. 38,qaqa Onp8,Il8JI8Hrui napa.M8'l'pOB "li6BH,qHM08 BOTaBKH ".qJlll MO

J:18.lIH caepxnpoBo)Vill\ero cmncpoTpoaa/21. 
3. 3a.qaqa BJ)6MCHH01t 8B01IIOI{l{H JIY1IKa npoTOHOB B cmncpoipaaO'l'pOHe· 

OliflH npupeaOJfaHCHOM BHBOJl8 tzaCTJfil, B tJ:aCTHOC'l'ff 38,I(aqa yqeTa JWI

HHJIJI napas~THWC ROJie6aamt B nHT~ o6MOTKax OCHOBHOro H B03Mj'

IqaJO!ll8rO ldaI'llHTJlllX nonea ( c,qeJiaH ,IIO~ Ha C8MHHape B Jia6opaTOpHH 

BbICORliX 8Hepl'Mft OHffi! ). 
4. ~a'Qa tzH0JieHHoro uo,qenupoBaHWI H Ofl'l'l'l)IK88:${HripO'l'OHHHOl'O 

MHitpOSO~a aa 3 MaB ( P.JUI JiadopaTOpHI-t aef!TpOHHOtt q>HSHKH O.Hffil ) c 
yqeTou a6eppal{l{a · 3-ro nopH,llKa/8/ ,141. 

. . 

Anpo6amw WllOffi. I>eayJihTaTU · ,ItHocep'l'aW{H 6wm ,Il0JIOXeHl:l Ha III 
YKpaHlic1to8 pecny6.mmaac1t~lt ROHCpepem.vm no aneMpOHHOlt OitTHKe H ee 

np1n.reHeHMM ( ceuTsi:Cipb I9'74 r.,v.XapbKO~ ) .. O,qUH,)tOKJIB,IJ, Ha Me

waap0,IiijOM coaeiqamm no nporpa.w.rnpo:aaamo u Ma'l'eMaTHtJ:eclOOI ueTo

.Illill pememm q>H3Utr8CIUOC 38,I(a'Q: ( C8HTSJ6pb.I9'77r.,ri.I{y6Ha) - ,IIBa 
. . . . . . ~ . . : . . . 

,!jOK..rul,Ita·, !fa IDeCTOW BcecOD3HOM COBelJ!aHHH no .06Meay: OntITOM a;i<cnnya-

'l'~H II ycoaepmeucTBOBaHHSi 8Jl81tTpociTa'l'Hq8CRllXYCKOpHT8J181! ( ,qe

xa6p~ I979r.,r.XapJ,KOB) - ,IIBa. ,IIOlLJIAAa, Ha l<OapepemtffH MOJio,qmc 
. . . . . ... ' . . .. 

Y,.~HHX JllY Hll.A.A,li\qaao~ (. anpem,, _I980r. ,r.J!e~ ) - 0,qffll 

,qoMAA, a TaKJB:e aa cewrnapax l{!l/pe)U)H feopHH ynparuremm J!elmHI'pa,q

CKoro ymmepCHTe'l'~, JiaCSopa~oplllt•BUCOXHX.8Heprltlt J! J!a6opaTOplllf Bli-

I 
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ttHCJIHT8JlhHOtl '1'8XHHRH H aBTOU8.THRH 0Ch,e,ItHH6Hli0I'0 HHCTHTy'ra .8,1\ep

tmx· Hccne,1:10BaH1Ui ( r.)tvdaa ) • 

Il,y6.1.!HRalJID!· 0CHOBlf08 co~/8p;!taHH8 )tHCcepTa!\lUI Qny6.mmonaao B 4 

neqaTHWC padoTax. 

CTpyK:cypa H oeh,eu pa60Tbi. ,nnccepTllltMHS1.10lieHana !67 cTpaHH

~ax MalIIHH00HCH<>l'0 T8KCTa H 00CT0W1' H3 BBe){ettrut/ BCit0MoraTeJII,H0l"0 

naparp*, TpeX rJiaB, aa.KJ.ll()qetum; npMMemm H citHcM JmTepaTyJ)H, 

BRJll)qaD!ll8l'0 86 HaHMeHollallltll. rmrna I C0CT0HT H3 me0TM naparp*B, 

rJiaBa 2 - Ha ce:MH naparp~o:e, a r.na:sa 8 oo,qep;!(l!T tre'?tlpe naparpa

~. 
CO,ltEP!AHliE PABO'IU 

Bo BB6,ll8ln!H OIIHCUBa6TCR o6t,ett'l' MCOJ18,IIOBaHM, y~a.3UBaeTca ltpyl' 

npo6JieM, pace!!a1'pHBa8Ml:lX B ,qitcoepTB.WUf, H ,qae'l'cn ttpa~Imtt oeiabp 

pa6oT no y:aaaaHHo~ Teue. 

B §0 npHBO,llirTcn acnouora,r,eJu,aue onpe,qeneHWt H yTBep:!lf,ltemrn, ne-
06xo,I1mme ,llM ,I1M1>Heruitero HsJI01temti!. 

. . 

IfepBM rnaBa nocBHiqeHa nocTpoemm MaTeMaTHtledxoi MOJ:18.lIH ,llBHllte-

HHSJ IlytlRa BO BHellllrnX DOJIJIX, 'l'~e. pemamcn nepBM, B'l'
0

0pM if Tp8ThS 

38,llatm, ytta3amme B nymtTe " uem pa601l,t ". .BTH SB,llatt:tt pemamCJI 

Ha OCHOBe T80pHH )tBlt'ltetmH tzaOTm:t i30 :SSell!lmX nomu:, U8'1'0,ll8 11orpy-

1lt8!1Ha B npOC'l'paHCTBO qiaaoBUX 1,fOM8HTOB, IIOHH'l'WIX t'J • Ma.TplfitH lt • 

Ma'l'pH~ ~OBWC MOMSHTOB. 

B §I.I-npHBt>,qJITo.i:t ocaomrue ypaDHemm .rtBRllteltlm tracrm:t B enex

'l'poidarHHTHOM none. 8TH ypal!Hetnut, arumcamme u 6eapa:3MepH01t ipop-
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~~, DpHBO.JtHTCS K ypaBHemuIM B DpOH3BOJibHOfi nJIOCKOfi ltpHBOJ1HH8flHOa 

CHCT8M8 KOOMWiaT. llpalias qaCTb nonyqeHHOVO ypaBH8HHJI 

x':j(x,u.,t) (6) 

npH H3BeC'l'HWC ~llOitC'l'J3aX 13Jl8ltTpC:U.ta.I'HUTHOI'O IlOJllt YAOllJl8TBOpneT yc

JIOBHIO Jhmnn.n\a IJO nepeuetntmt )( ff U. , H3M8pl™a no t , H ltpOMe TO

I'O, lb,u.,t} , ffBJUieTOJI a.HaJIHTaile.oRofi <pyHKqneet nepeueHHofi x • 
B §I.2 BBOAH'l'OJI IlOHSTH8 Bel('l'Opa ~aSOBHX MOM8HTOB H HSJlaI'aeTCS, 

MeTO.l( IlOI'J)Yll[8HlfJI B npocTpaHC'l'BO ~aaOBWC MOM8H'l'OB •. IJycT_b X - B81t

'l'Op ~30BUX XOOp,!tHHa'l', To:r,qa B8RTOP ZK Ciy,qeM Ha3J,TBa'l'b B8KTOpOM 

cpaaoBUX 1,101,mH!l'0B K -:ro nops,q:tta, eCJJH ero ttoMIIoHeaw RMeroT B}Ul 

a:,,~•• ••• •.r.~• t l',ll8 il:r j -an KOMrlOH8HTa ~30BOI'O BeKTOpa X H 'f.iY-t=-\KI 
llpocTpanc'l'BO, ttaT.rntyTO8 Ha BeK!l'Opa ~30Bb1X MOM8li'l'OB, 6y,lleM HaaH:-, 

Ba'l'b npOCTpaHCTBOMqlaBOBUX MOM8HTOB. B 0TOM npoc'i'pa.HCTBe CTJ)OHT-

OJI mme{titoe ypa»Hemte 
I 

Y"{t)=\P,.,lt)YN(t) ' (6) 

8KBH!l8.JI8H'l'HOe. ypa.BHeHHlO (5) c TO,IHOCTbro ):ta lJJieHoB N-ro IIO!)MKa 
. . . . t t *} 

paaJIClll[Oftl1H no cpaaoBW,4 nepeueHHJ,IM BKJl!OllU'.l'eJibHO. 8,qec1, YN =lr,, ... , lN 
N t . 

"' B8KTOp pa3MepHOCTH r! Cl!ltr.•I • MaTpHQa Pill-\:) HM88T Bep:xaaTpeyroJib-
i•l . . · . 

Hidt B}Ul. Pememre ypaBli8Hlffl (8) aanHCHBa8TCIJ C IlOMOI11blO Ma.TJ)HQB.H'l'a 

!RN t ID4810D{8I'O. Truate BepxHetpeyrOJrbHUti. · BH;ll 

Y1Jt) "'RNl\lto) YN (lo). (7) 

l!JIH J(Jllt nepBmC n. lt0Ap10H81fl' Btll(TOpa '(N i 

~lt) ""~itl½o)YN{-t.)=\[l(-1:lto), , •. , IR.Vl{-Uto)] Y11 (t0) , (8) 

r,qe lli''\-\1\,)6.noR-Ma'l'pHt\l:l, OoTaBJllUlllHa ~ 11ltlto). ~eTqzi noc!poemta: no

CJte,qoBairen1>tt06'1'ff X,..ltj Ha3Ima8'.ra/l MeTo,qOM norpyxe}OOl B DpOCTJ)a.H-

,t 
;J 
H 

- 9 -

CTBO qia30l3HX l!O~eHTOB. IlueeT M8CTO 0.!8,eyIOII\a.sI T8Ope1.1:a. 

TeopeMa. Ily~Tb npaBa.sI llaCTb ypaBHeHHJt (6) l(x;u.,-1:) a:Bnse'l'OS 

attaJiliTlf!lecKofi qiyJ:tKqnetl: no· X B 06.nacTH X c R 11 
, Y,llOBJieTBOps!O

l!I8:lt ycnoBHro .l!Hnm~a no ynpaBJiemno ucUcR.'t , aa~epRMo:lt riot , 

CYI11eCTBylOT ·orpamtlleHHHe MH(l]lteCTBa. X1 c X , U1. c U . H cyw.mpyeuas 

qlyI{Kltl-Ul 'P(t) 'l'aitaJl, llTO 

ll
~K'ftx,u,t) ii.)1,«-t), vxE:Xl , VLHUt, nollTH BCX\IW na 'J'cR1 

, (9) 
c)X.1'• .. :ax. f . 

'l'OI',qa IlOCJI8,l{OBa'l'8Jll,HOCT:P (B) CXO,qHTCIJ R pememno ypaBHemm (6) 
·11 nil er 

X{t) paBHOMepHO no X0 E..M0 Cn. H tE ~ • 

~eel> V - Mff(l]lt8CTBO RO!fellHOtl Mepu, J.lo - orpaHWJ8HllO8 l':38.MKffYTO8 

1,IHOJK8CTBO HatiaJibHHX qiaaoBWC ROop,I\HliaT. Ha ,ll0lta38.1'8J1bOTM. Teopew 

CJie,qyeT o~eHKa CR0pOCTH CXO,l{H?.!OCTH 

· ~xN-xic4Bt ~-•' f.\lfi1./+1J , cro) 
r,qe BupB.lKemm ,q.na: BeJIHtruH ·B _, L H f , . xapa_ttTep1ta~ paawepu 

JdHOlK8CTBa .il~. H 4J!rffRIUiJO i(x,u.;t) 1 llplfBO,l!STCJl B J(HOcepTatUUt, 

B §I.a no.mrue ypaBHeHJ:YI,l!BWJtemm, np~ae,qeHHUe B §I.I, aan~ou.., 

Ba.JOTCJI O TOtJHOCTl>IO ,qo llJl8ffOB 2•ro ll 3-ro n_opa.qROB fl-3.tt021te~ ,[!JI.Ii 

,l!ByX B}U\OB BHeIIIHHX noneJt: rtOJiett . C ll,lµfOti H ,llByl,,!a- fUtOOROCfm.nt c~

MeTpmt ( ,llHnOJibHaJJ H lU3a)WYllOJil,UB.ll OHMLl8Tpltl$ ) • llpuao,t\ll'l'CJJ 8ltBH• • . . : . . . .,: . < < '·. ' 

BM8HTHHe UM YPaBHelUfJI B np<lCTpattCTS8 cI>aao21DC MOM8ij'l'Ol3t . . ' . . .. , . 

B §I.4 H3JIB.I'aeTC1I pememte YJlaBlieffUfi ~a §I,8 C POMO!AAW WeTO.[(a 

TT?I'PyJlt8HlUI B npocTpaHCTBO ~aaoamc MOM8Jn'OB. )lnJI flPJiMayI'OJ;~aoa MP. 
ASJIH Bli8mHUX IlOJI88 IIJ?HBO,ZllifCS aHB.JIU'l'Htl8CltH8 l!Upl:IJKSJU{S ~JUI a.rreueH• 

'l'OB Ma'I.'pHQaHTa IRN~lto) • 

§I.5 nocrunqea peweHHIO aa,qatrir onpe,qeJiemts ctaTHtJecJto:ro a.neKTJ)O.:-
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MaI'HH'l'HOrO DOM B CHCT6M8 c·KBa,l(pyllOHbHOtl CHMM8Tpnea C qll~H• 

qeoxmm eneKTpo,qru.m. Ilo.nyqemnzd~opi.lyJll,I nOSBOIDDOT ODpe,IlemtTb ~

KUIO) pacnpe'Aenemm anexrpoMarmrruoro noJISI l:\ztORb ocu cucTew no 

~a,Itamn.tM reoMerpHtleOKHM xaprutTepOT1J!UlMOHOTeME, a TaIOJte _rto Sa,ItaH

IWM noTe~an:au Ha noBepXHooTH enenrpo,qoB~ 
\i:' 

B §I. 6 DpHB(WtTOSI OOHOB.rm:e nOH!l:THli H m,rpam:emm: TeOpHH O - ua-
TpHqS, a Ta:rcm:e BBO'AHTOH DOH!l:TH8 Marp~ ~3.30BWC MOM8HTOB, C noMo

nµ,m ltOTOpoit ~a,ItaeTasr Wa.30B08 Mll0llt8CTB6' SalIHMa8M08. nyqitoM •. 

Bo BTOpOi! r.ttaBe pemamCSI TJ)eTbJi If tteT:aepTwt 3a,ItattH,· 

B §2,I WOPMYnttpyeTCH sa,i:tatta onT1™a.Jit,Horo_ynpaBJ1eHWI o6r,eRTa.MM, 

ormcimaeMNWl ypamle1mm.nr :13 noJIHOM MeTpntie~ttoM npocTpaHCTBe, Ypat!• 

Heitae 
x-==P{x,u) ,_ (II) 

Hasm:iaeTCH ypaBiieHHelt 'ABHllteHWI, I''A8 . F': :X:. x 'U.-+ X , ;x. = C (~, Rn) -

tJpOCTpaHOTBO H0tipepHl3RWC ~' 'A0iiCTBYJOll\HX H3 DpOO'l'paHCTBa O 

ttolteqaoa u~po8 g-" B. 8B~OB08. npocrpa.HoTBO R." , . 'U. • :MHOllt8CTBO 

_'AOttyCTUMmt ynpaBJteHHi\, sa,i:tanaeMoe cne,u,y~ onpe,qeJieHHeM, 

Onpe,rieJiemre. CeMeficTBO ~ ~YHICLtHti 1L, ,qettoTBy)OOlHX 
. 't . . . . .. 

lta ij" B R; HasllBaeTM 'AOIJj'CTmruM, ecmt 

I) Ma noqTH i3cex t 6tr aaatteHH.11 U.l-\:). npHHa,zp1elltaT 38.M:KHY'l'OMY 

H orpamtqeJm~i.!y }.WOllt8CTBy UC R.1 . t 

2) pemeime ypa:13Hearur. CU) cy,I\8CTByeT H e,I\HHCTBeHHO 'AM J1I06oro 

lL~ 1.l 

8) ceuettcT·no 'lL tipe,qcTaBJmeT oo<Soa B~ nJioTaoe now,ntOllte

~TBO B ll:OMmurnrm.1 l!HOX8CTB8 H3M8pHMWC ~ ~- C L2 (.U-, R. 't) • 

B §0 )tlta3tmal>'l'ca -~, cocTal3JIJmlp:Ie ¥HOJJteoTBa 'll » X 
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l1ycT1> !B,(1J.) MHruitecTBo nap lX,lL} , y,qoBiJ:eTBopsmqwc (II) H orpamrqe

Hlim4 ~ 1 (X,tL}ES'I-, G2 (X,1.L)Effi , r,qe ..5fcy,, !BcRl'II H Yi - B8KTOpHoe· 

'l'OJlOROrnttecicoe DpOC'l'paHCTBO. MliOlK80'l'BO ~(1.L} - MHrult8C'l'BO nap (X
1
lL) t 

Y,IlOBReTBOP.llll!Jl;tX ypaBH8HH!O ( II) H ocna6JieHHW OI'paliJftleHWU,,f ~. (x,u.) '-
~~ t ~, Qt{ll.,u.)Effi+-1.tfi ,_ r,qe uf,, ~ - ORpeCTHocTH ffYJIH B co-

. . . 

0TB8TCTByl(l!µfX . Ill>OC'l'pa.IicT.BaX. Tor,qa 3a,Itattea onTUMaJII,HOI'O ynpaBJte-

mm 6y,qeu Ha.31:lBa.Tb 3a,Itatiy lJmOOJH38J.lIDI ~llH G
0

~ :Litt(. ➔ R.' Ha 

MHOl!t8CTBa:x: 83t('ll)_ H $,a(U.) , lipllBO,qSITC.8 YOJIOBHH cyii{80TB0BaHHJI 

. OnTHMaJJ'.bHOI'O ynpa.BJI8ffl1Si ,qJlf.t UHOl!t80TB fi3SU.) H tB2 (U) 

B §2. 2 BB(),qH'l'OJI · noH!l:THe DpOC'l'pa.HoTBa nytlROB TpaeRTOprul:, . KOTO

poe onpe,qeJlf.teTM RaK npoc'l'palfCTBO HenpBJlliBHIDC MHoroaaairnmc OT0-

6:pmteHrul: S" B npocTpa.HoTBo aenyc'n!X ROMnaRTHHX MHOl!teCTB Ha R" -
fr(~") H o6oaaaqaeTca ~=C(U-,~(1<.'')) ,·Ha} BBO,Iµf'l'M M8Tpiµta 

P\l{Y!,Yl)= ~~t f.(J.l1l-\:),J4(t)) . I _ 

r,qe P*(Jl,,ll.2) - · xas,c,qoNoBa ~eTpHxa B 5>(R") ~ \!1.,IJi E: 9>(R.") , cooT .. 

BeTcT~e MHruitecTsaµ ..U1,.l.t.t ns Jt • J{HqxpepeHI{Ham.m,ze YJlaBHeHHJt 

,qBJmemm ttaCTHll (6) npu ycJIOBWIX, Y}ta.38.HH!ilt B ,qnccepTat~tH, ~"! 

QllpylOT B, npocrpaaCTBe nytlKOB ~ ypatlHeHWi 'l'Hn!l (II) , C H8Itp0PW3~ 

Ho~ npaaoa qacT1,m no CBOHU a.Pf1!,!effTW4, 

. B §2.8 4i~PMYJllipy8'l'M 3a,Itatt~ -QflT1™8.JU,HOI'O ~BJielfim eyttRalql 

qacTlll.l. Ha OCHOBe DOH!l:TWI npo~TpaacrBa IljlllROB ~e~TOprul: STa Ba• 

.I{aqa qiopMy.!IHpyeTCH Rattaa,riatta onTWWlbaoro ynpal!JtEnnm a_µOJ!llOM 

M8'l'pHttecKOM npOC'l'paHOTB8 • npocrpaacTBS nytlKO~· OcaOBEil,IMlf peay.iur 
TaTrurn §2.8 HBJUilOTCJJ Teopew.cynieoTBOB8JDUI OUTHWU.l,HOI'O ynpaue;.. 
HUH nytlKIUffl ttaCTHll• 
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B §2. 4 paocMaTpHBaeTCJI qiytntq1to»an o6iqero B~a. 

F0 tu] .,.\I SJ ~(X,¼)clxd.-\: + t: 'tj ~l(x)dX , (I2) 
fl'tJl(J.lb,111-\) lzf• J.l{.llo,U., \t) 

I',It8 V - , "i, • l•f.i, BeCOBHe K08qXp~H8HTlil, 4(x~t) HSOTp~aTeJII,Has: 

cyw.mpyeMas: ~ nepeMetnmX X H-\: , Gl(x) - HeOTp~aTSJll,H!,!0 

cyM?.mPyewe ipyttltittm q,aaoBOfi nepeMetmon x , ~ ctr • 8,llec1, qS~ao:aoe 

.uttOilteoTBO J.l(..UO,u,-1:J - o6paa HatzWlIO!'O '<pa.30BOI'O MHOJJt8CTBa JJ.o a 
cioly ynpal3JI01llta: u. f U • Yttaaamt CBoiicTBa qiytntqltfl · G , Gt , npH 

lt01'0pWC Po(ti.~ . Y.ztOBJI8TBOpiieT fOJlOBHID ~a, no U. • fipHBOMTOJI 

tzacTHJ,tt CJlY1laH. q131iltQH01iaJia P0tu.J ,zvm tm.zia npaKTHtl~CRH BalltHWC sa .. 

,ttaq. 

B §2.5 npriBO,llHTOJI MaTeMa1'H'!leottaJI SariHOb orprurntre1mn mi ynpaB

nemte H cpaao:aae nepeueinnite, Boamt~ B ·rpHaHKe,nyqKo:a._l{ccJie,tto

:eamt CBOtiCTBa ~lttUiA, SAAaJa!tHX OI'pa.HHlleHHJI. 

§2.6 ttOOrum\0H HSJicm:emno MeTO,tta pememm 38,qatzH OilTHMaJU,HOI'O 

ynpa.BJieHWI nyTeM c:ae,tt~HHJ? ·ee it sa,qatte• M~TeMaTHtlecxoro.:npbrpamm

poBalntst C OOMOlllbJO M8T9,tta_PH'l'I!a• HcCJI8,ttOB8.HH CBOACT.Ba qeJieBott 

~H It cpyHRqH8, 38,qalO!qHX OI'patmttemm, BX~ B sa,qaqy MaTe

MaTHtl8CltOI'O ( 11emnre1morto) nporpru.n.mpo:aamm, noJIYtlaeMyIO·Hs HC

x0,It1toil 88,qallH onTilMaJu,Ho.ro ynpaI!JI8HW!. 

B §2.7 npHBO,ttnTOJI-~Op~JmpOBlta M8TO,tta CKOJll,3Jlllj8I'O ,ttOIIyCKa H 

,ttOKa8HBa.8TOJI 8I'O _CXO,ttHMOCTb·,lVllt qeJieBOtl ~H H 38,qa.I<Xljl1X orpa

HHtl8HHJI Wj11Utt:t»fl, Y.ztOBJI8TB0pJiltlllHX yoJIOBlliO ~a no CBOllld nepe

MeHHHM. Kp0M8,TOI'O, no1tastmaeTC.11, trTO M8TO,It ,Ite~optrupyeMoro MHOI'O

I'pSHHHKa, Hcnom,sye?mtl npH peaJIHa~ MeTo,z:ia: CKOJib3Jrlll8I'O ,ttonycKa, 

D03BOJIJ18T ea lt0HetµJD8 tmCJIO ~Te__pa.ijltll U3 ~MOilYCTIDJO~ ( Hey,rio:aJie-

- I3 .. 
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'l'BOpffiPllleij 0!1>8.lijilie~ ) Toqmi 11epefi:J1
~ ~ ijO'qr~ APW,QT~, i,q, 

.llW!t~ B H8RO'l'OpOfi_o~a~T~OOT~ ~OIJyQ1~orp ~QliteCTBa J3Fi-Pfi!fY~Mlp[ 
napEWEJ'l'POB, 

B TpeT~ea rna:ae tta npW4epe VSJAa npalt!~ec~ Se.J\atJ,CTPOff'l'yff 
( f ' ' ,, • 

a.nropH'l'Mli J)el!J8HHJi 8TUX aa.qaq, OCl!Ol3SHH!:l8 Ha ~eT(\4ax, ff8Jl0ll8HlµDC 

B nepBUX ,qeyx rna~, 

B §3. I aa ocaoBa TeQpHH ti .. uaTpmu,i ,qaer<m peme~a ~ex sa.qaq 
' ~ ', • • • < ' ~ •• ' • • -- • - : .·, • • , • : > ':; - • ·- - + , 

TpaHcnopTHpOBIUi nytlROB, HM~fOliUiX BWKH08 npaR!l'~E!Cit08 a~all8Inf8J aa .. 

. .riatzH onpe)teJieHH.fl r.raitcifMMhffOf~ ~flti'lle~ oriijd~ea ~ 9ttcfeMe t aa- · 

,qam1 qoI'JiaOO~. ~asoBUX UttQJiteOTEI, aa,t{atµJ 9{Jl)e,qe.nei{Jm ucenTaaca 

CHCT8MH TprutcnopTupOB}Uf tra.O'l'Hq B wraoce 8JfJl'.HllOOB. 

§3, 2 nooBniqelf na.nOllelllql pewemUJ 88,It~tm ommma~ 9KCTew 

M~,qJI8HffOI'O :awo,qa nytlita IlpO'l'OijOEI HS · Cwptp~asoi-poaa OlffiiI, llpu pe-. 

memrn 8'l'O_t! aa.qaq_ H HCOOJib8()l3aJllfQJ:, U8TO,ttH HSJlOJK8flHHe i:I_ §8. ;i:. flo.ny..; . . - . . 

'llGHHI,le peaym,Tam ?(opomo cornac¥JOTCI.t Q aitcnepJ,1.!4eUTam,~, 

B §3.S tra · ocaoBe · ue;o,qa norp;y;marui B · npooTpa.uo'l'BO qiaaoatpc uo

ue»ToB pemaeTC.fI sa,qatia 2JleM8HffOft 8B~W{ll IIyqKa tJa.OT~ B cumqio,

~30rpo~e OIDµi B npoqeoca ~Be.ztiumst :pesoa~oaoro ~-patioT{i yo

IcopuTeM, aeo6xo,riHMOI'O ,ttJm BlilBO,ll~ f!Yll~ qaOTHJ.t; Pii.c~_Tpiil!ae'.l'cn 

TaKllte ·npo6Jiem BJIMmm napainmmx itoJie!SaHWt, cymee-T~ fi'.UH"" 
• •' • '•. • •• ; a • 1• • • '._, \ • •,; :, ,' ... ": 

'l'aIO!llHX OC>UO'l'~ ual'aH'l'OBt tra pasaouepHOC'l'li ij!ITl3ffC~J3+{009.''. ~()JIU.;. 

uoro nyqKa. UonytremtHe peaym,~aTU HtJSIOT, aKoneptiLl8Jfl'~lf08 no,qtiiep,

Jr,qeHHe • IlpI:B0,q.liTOJI TB.Rllt8 im_CJI8Hl:!Ue oqearot npU1felOW~~TH ue10,qa . no-. 

I'PYJKeHH.11 · ,!(JI.fl ypaBHemrfi ,qm¾JiteHH.11 tiaoTmt, aamtcaJml,IX c i?OlltlOC'l'J:in ,qo 

tl~8HOB·2-I'O µopi:r,qKa BRJI!OtlHT8nbHO• 

MBJIOlt8HHD 38,l:!atlH MB.TeuaTlftl8CKOro uo,qeJIH_pO:Sam!JI lf Oll~llln!3llltJll{ 
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npOTOHHoro MBKp080~a Ha 8 MaB·,qmt Jia6opaTopHH HefiTpOH1IOft ~H8HRH 

OHHH noCBsru\8H §3.4. lipmieHeHHe MeTo:zta norpy-Jtemm ,qJilt ypaBHemtli 
,qmmetmJI qaCTHQ, aanHcammx c ToqHocT1>!0 ,qo ~JieHOB 3-ro nopg,qRa 

pa3JlOllt8IDIJt no ~30Bl,JM rtepeMelmmf, 008BO.rut8T nocTpOli'fl,· MaTeMaTH

qecltYJ) uo,qem, BBOJIIOl.lHH nyqtta qacT~ c_yqeTOM a6eppa.v;mi TpeT1>~ero 

IlO.PH)lKa~ lipOHSBe~eHa OI1THMH8~ CHCTeMhl MHKp080~a no BC8M na

paMSTpru.t, pe3fJil>'NlTS cae,qeim B Tad.rm~, no3BOJI.IIIOl!lR_8 mronpaTb 

CTpYRTypy imitposo~a B 8aBHCHMOCTH OT~ H B03MOlKHOCTe8 8Rctte

pHM8HTaTopa. Ha OCHOBamm TeopHH orH6aJOO\HX HCCJI8,Il0Batt Boripoc 0 
, i • 

B.tlWlltHH TOQHOCT!f IOCTHpOB?tH CliCT8MH li:a xapaKTe_pnCTH:im nyqRa. · 

B DpHJlOllt8HHH R ~Hccepir81VfH npHBo,I(HTCB: KpaTKOe'omrcrume naKeTOB 

IlOJ:{ltpOl'paMM
0

, HCDOJlli3yeMHX: Iiplf pelfleHHH yRaaammx 3~ati. KpoMe TO
t'o, ttpHBo,IplTC!l Ta6Jm1ti,t·Jt rpatpHKH; llJIJI!DCTPHpyJOIJzyre li3JIOlK8HH8 OCHOB-

Horo T8Kcta Tp8TbeR l'J:Ial3Y. 

B aaRJI!Otlemm.,qaeTcn CBO~Ra ·no.nyqemmx peayJ11,TaToB H c,qenaJll,t 

ueo6x~mme mrao,!t!:l. 

QcHOWJie peayJI1>TaTH J!HCC8}?Taumt c11y6JIHKOBaH!l B CJI8.ltVlOmHX paoo~T.roc: 

I. !H,Ju,HaHOB c.H.,,nmu.nmo:aA.,l{. Onpe,qeneHHe SJ1eKTpocTaTnqe~1toro 

riomt an8RTpOtmoonTHtl8CKHX KB~pynoJII>mix CHCTeM C qHJiltIVU)Ht!eC

RHMH 8JI8K'l'p0,lla!JH. MaTepna.Jlll CHMiI08llyl,!a CeitWIB ~H3HRH MocKOB

CKOI'O o6iqeCTBa HCllliTaTeJieit llpHpO,!t!:l no HeKoppeKTlmM a~aqru.r, 

qacTb 2, M., "!974, o.28-31; TeaHcH ,ltOitJia,l!OB III YxpaHHCKOfi 
. . 

pecny6JriraaHcxoR KoHqJepe~ no aJieKTPO~o~ onTnxe Hee npHMe-
HeHWUl, ·ceHTa6p~ .1974 r.,r~XapbKOB, c.51-53. 
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2. -~HaHOB C.H .. ,~HKOB A.,ll, ,KyJiaKOlla E.M. ,cap?tHCJiH r~x. ,WeJJa-
8B H.A. IlpID.1eaeHHe ueTo,qa cKoJI1,aaiqe:ro,qonyoxa fll)H pemeH}fn aa

,qaq CHHTeaa onTHMa.m,HoPo ynpaBnemm nyintaMH aap.a;iitewn,oc qacTtrQ, 

B cei.: -- IlpOI'P,&™HpOBaHHe H MaTeMa.TmeCIUIEl M8TCW. pemeHIDJ ~HBH

qecKHX a~a~, .Qy6aa, 19?8, c.296-299, 

8. ~PHaHOB C,H,,,llm.nmKOB A,.n.,oceTHHCKHtt r.M. 06 OllTHMMbl-JOM 

ynpaBJieHHH IlytlKaMH sap.f!lKeHHHX qacTHq 1 Ollilli_, Bl-9-1285!, ,l{y6aa, 
1979, · 24 c. 

4. ~PHaHOB C.H.,.l\bnnruKOB A,,l{.,OceTHHC~ r.M. CacTeMa ~OpMHpo

BaHHJI npoTOHHWC llytlKOB Ml!KpOH1ruX paaMepoB, OHffif, _.P9-l28'73~ 
.Qy6na, 19?9, I7 c. 


