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• lcT~oHapHoroi>e!rnMa pe~i<Top~,i~~~oc.II~xaK -·nPll!lwio,~~-ocHo_~; 
!BHHM pa6~tlliMPSEm_fCM,B03~0]!tft~ ~b-npH,C~6JIIO~eHHR yCJIOBufi KOp- '·.· 
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l~eKTHBHOCTb!O u6esonacHOCTb!O paoOThi HP,noaTOMY H3yqemoo :Bon- t. 

lpoca ycTOiftmBOCTH_CTaQHOHapHI:t!X pemoB y~e.mi:eTCR OI'pCll.mOe BHu-•: .. 
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!apceHBJibi p.e3ynbTaToB no T~-OPlm:YCTo.IlyiBocTu~B TO ,ie __ ,speMH 1.J'=Te~~-
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. • tniCJ!~Hf!WC MeTo~oB 1JX p_ememm ell\8)~a.JleKH. _oT 3aBepnemm :.llepBHe · ··. \ 
paooTH. B'· 3TOM HaixpaMemm (0~B.MQCKaji9B~_. B;.A.qyaHo:B;,H~A.Ba.x-.1 
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!Tax ciTetleCTBSHHh!X ( E.~.Ca6aeB, D.H.EpmoB,· D.A~KysHeQOB, c.~.MO-! 
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iBriinm KoppeKTHocTH Jrirnefhrw< • 11- HeJillHe~Hh!X aa,n.al.f MaTeMamectton- · ~-
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· feopmrJlP ,~ Ha me OCHOBe :_paspa6~TIG! yc;()tltffiBIDC11 .G(fxpel\TU~Hb!X • " j •· .. 

-.. MI'OpHTMOB. HaxOlK,l\eHHH . np11~JI11lKEiHHh!X · pemeHHt\, KOTOpHe. · B IIOJIHOt\ • Me-
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'·t~H::~;:~~ .. :~~~:~2p~~t~ 1 .. :2~~·.: QMrix.~ 1 
· · tAE3'l'o~oB uccJie~oBaHUH -BonpocoB. KOppeKTHOC'1:'11 __ 3a,I\aq CT~OHap:noro 1 

. r H.e_c~a.tm. omipHO.I'O H8~Tp. ?HHOI'O H. TeMnepl3,T. YJ)HOI'O. Pa_~npe~eneHHil. B ··I 
(>3 flP, omicHBaeMHX pa3JIHtffih!Mli · uaTeMaTuqecKID.rn: Mo~e.rurMH, BKJIIOtlaJI · 
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. po3~rurne -O()II!ero _Ko~cTpYKT>mHoro .MeTo~a ucCJie~oBaHH.II ycToi1trnBOC~ I· 

. ~H cTa.ujwmipmvc pemem1n c yqeToM ·cheQH!JluKH MaTeMaTuqecirnx t!o~e- j · 
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. ~61l!M TeopHsr ltOppeKTHOCTH .. R~~()ff~RHW{_li:Hec~ .. ~oa~p~ .aenHHe~~-··· '.. · .• :!·~~.cn611P~KOlfmiw.rie, no.~~yciroa~o ;itoppeKT~~~a~~; ···r.l{pacnoeycK,·.~·· 
tunc s~~ti T~HP B Pa.:3~~~x: ;~P¥~~~~~~~~~!q~••p~~~1Ja'fpHBaTh·: t:/ /. l > ~986r. t :, . . ... > ,'':,. ~ . . . .• : ,: . : ~ . •· .. ·....... ; . , ,l , .· 
tr pemaTb np06JieMa KOppeK':rHOt;~;~~~ > ~a3J1H~ M~~SMB;T~eCKUX · M.C)-: p -I a ~aroKe Ha, HaJ'11HWC ;ItOH~epeH~~ ~~<mi '. , 1972: I987I' • I'o H ,Ha Hayq-~ 

.·.hen en T-HP KOHKpeTaax HP;PesyJibTam ·pa6oTa: .r18JO'l' ~:B()m~oAtHOCTb: a a ., • ·~·. .•' HWC:. CE)MHHapax B :' llTMII. AH .J3CCP, B ·• C?_T):(eJie . BatrnCJIHTeJibaott MaTeMaTH- I . .·. 
~ocTaTo~o BacoKoM ypoBHe ,o6tqHOCrH ;o~oca6BaT~i:ii{atiept13e,}iaoe :no.: J > . • . JKit · ·AH CC9P •a nn1r ~~ M~B .• K~a·: AIL CCCP, !3.' IJI1Y' .Alf _CccP, 13 Olliln >.! ·. · 
h3e.r~eHHe .T-~. B() BpeMeffii~ _ao~~e~o<:~~);~iO.~~()~:~_~p-~;flP;B ... ><:\. · ··• _\c)Jy6aa>_ H B JU)~x. oprain-fs~x: _ ·..•.. .•.•.. · ···\. i·· ..•... ·.·.· · .- ... · 
fT~OHapHOM pelti1Me. 8TH·. ~~J?Ib!'(lTb!'' II()3BO~T·~·~flKJKe ·Ii_?HC:l'py_HPOBa'p> .. l :· · Ho T_et-ie .: ):\VtCCepT~:' O~y6JIHK,OBaHill Ha~aJI. MOHOI'pruP>Ui . ~ 
l)rcTontrn::we a.nropwnw ~axolK):\eHwt:,,~Tau;Hoaapm,rjc'p~J!O-iMOB;~a··ocaoBe-. i .···. . • 27 .ZWYl'H)C_ pa6oT. . - . · · " ·. t' • ' .· .. •• .. . .. · : ·. . . 

e
ocipaacTBeliHWC aemme~MaT~.uaTH~~~~.-.• \,l.!o.r~ .. #elf} .. ·.;.~.~~PI1lfePa·.··.{ ~·_:·_.·.·· ·.·· J .•· ' AnTol> aaimmiae;; i ,Paap.a6oT~Y f.~opH~~ycT.~~~o~TH _o~ao~uf · !· 
HBe.rteaaae. B ,D,>wcepTattHH noKaSlmaJOT ·qTo. c, noMOII\biO ·c_os.r~a.HHoi'o :";: '.. .' ! . . . . , ·· .. · .. • · .. ·· · .. ·· · · . .· · · .. ·• . · . · . : ·. · · . ·. I . 
· . > •· . .· · .... · ' • .0." •.• ~ .... . ;: · · •.:; .~; : • ... ·~< .. . . -!.; ·. ·.j TeJibHO KOHyca CTauY.OHapHWC nOJIOJKUTSJibHaX pemeHHil 3BOJIIOIJ,HOHHaX·' I 
rqei'O MeTO):\a HCCJie)tOBalOOI yCTO»tiHBOC'TH~ MO]!(HO B'-PJ'!Ae-.CJiyqa:eB C>l <-:· ; ... · .. · · . . · ·. . . · ' ... ·. . . . . . · . ! 
' · ·. . .. : . 
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1
· ypaBHeHH~ · cne~IaJibHOI'O KJiaCCa~ • 2 .MeTO):\ HCCJie):\OBa.HIDi YCTOfitmBOC-j. 

HOCHTeJibHO He OJlbmHMH BbttmCJIHTeJibHb!MH .3aTpaTaMH~npoBO,nHTb· HC- . • · , -. . . · - · . · • · ·. · · . · · ·.. . , . . . I 

F -. ·. .· . ·.· ;.~;,;;. • , ···.· . . . . . · '·· ·. · ·. '·. ·::;;, .. · · ·.,m<?._>, .. ·j. '· 1. TH CT.auHO. HapffiiX pe!lleHH~ Ma.TeMaTHtiSCKllX. MO):\eJIE)M Hef.\TpOHHOI'O .. paCj .. e):\OBaHHe YCTOn....,..BOCTH. CTamtOHapaax pelKHMOB KOHlfPeT!iWC nr • ' .. : ... , . . . . · . · · · · · .. . - · -:· · 
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1 · e3.,JibTam J.IHCceprawm·no cos.r~a.HHIO HOBhiXMe'l'O,I:\OB";peme.HM _J · ~· · ·· · ... ··· ·· · · . . · ·· ·· ·· .. . _ . 1 . r--· .. .. . ·. ~---- --iGl - . > f: : ,.I\;yw:'F'" /f • . . . . ·[~·~~ r::--·ocHoBrunmn Ha ,_ae aHaxoB ~YH-~HMoB o§ -· 1 
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pa.THoil c:M3u.: 3~PemaHJie · · npo6neldbi ··e.t\HHCTBem!ocTH cTar~oirapHIDC .· •··• l:-· 
·. . . . . . . .. ··.. . . ·. . I 

1 Hei1TpOHHhiX pac.npe):leJieffi{fi B HeJIHHeJlHIDC MO):leJIR)C· 4.IIpMMeHemie Mel 
I To~a peryJIRpuaoBaHHIDC HTep~n u ·paspa6oTaHHIDC Ha ei'o ocHOBe ., .. 
I trnCJieHHhiX aJI!'opuTMOB .zvm ·pemeHHR HeKoppeKT:IiRJC sa,n;aq MaTeMaTH-. I qecKon · Teopmi perucTopoB. ·· 5~CT~Tl1cTHqecKnfi MeTo~ p~memui HeKop
!peKTHIDC 3a):laq -OelOClll!eHHbltt MeTO):l MaKC.MMaJibHoro npaB):lOUO):l06Ml! 
I . , . . . . . . .· ... ·. ' . .· .. 
! H OCHOBa.HHHe Ha HeM trnCJieHHh!e aJIP()PHTMfl. 6.CTaTHCTuqecKyro cpop-;-
l MY· pei'YJIRpuso:BaHHoi'O . MeTO):la HaHMeHbi!IHX ·. Kna,Il;PaTOB •. 

. 'CTpyKTyp~ H; o6lkM tWcc~P'l'awri!. .rrh~c~pT~ COCTOHT. H3 'or~ 
.. :_:· ·. ~: ·.- .. -.--.-·,--::·· -~;·,·_. _--·., ..• ·-: .J!-·~t-... -· .• :.~-~---_ .. -:.:_·-::·,:_: •·· _. __ ·· .. ~:-:: 

.naBJieHM; BBe):leHMI!, 5 . -TH· l'JiaB, 3ruunotreHHl!: ( 260 ·. C'l'prutl1~ M8ll!HHO.;.;: . 
UHCHOI'O TeKCTa},npwion:eHM (40 c.) ;!nonqqaJ1'32_pHCyHKa.Cnv.coK'' 
JIHTepaTypu COA8P~T 305 ~a.HMeHo~~n (27 c S. > · . 

·'. • . ·. i :. - -. ·,,· 

,: CO~}!(JJillE -~PABO'ill·· 

Bo . BBe,nemrn l c. 5.,.22 j ):l8JIO. o6ocHoBaffire ~TYMbHOCTU npo6'7 I 
·I JieM, paCC!,fOTpeHHirx. B _ WlC:6~pTa~~ I ~WJIH~Hpj'8TCH: COB~eM~IDI~e.f~:- •• 1· .. 

TORHHe npo6JieM· H. ):laeTCl! oC5rqM xapaKTepHcTuKa pa6oTH~< . . · . I, . 
. ---";,,, :··- '/~ ~--~---,\:· .. ~~-.. ~-;.::- .. -:~-~--- .··.,"· ._-···:···:. _,. ,·· . ,:_ .;::_-." ·-: -'- ·--; :-:-. ·: . . J 

rnaBaT .(c~23~7!) urpaeT BMJ!YJO poJib npH ucCJie):lOBamm · ... ), 
.. npo6neM ·KoppeKTH.OCTH cT~ofiapHi.rX. H. ·HecTaw,oHapHHx ··· 3a):laq . T,_HP. • . ! .•... 

Bo-nepBwc, B . HeR .. · fipe.t~c'ra.MeH"fi. Hei-oioopu~·acioBm.re ,l~cnonbsyeMtJe B• ; · 

):lllccepT~n, pes~bTa~i} :~o·: Teop»~ 3Bo~$()'Hirux yPaBHefffitt • nepBOI'o! · .. 
nop;wta, o6mi.~BJOiqruc CBottcT:BoM noJIOlKHTeJibHc:i.cTH, c ~ HeorpairnqeHHh!M ·, ! 

. . . : .. ~ . · ..••. --.~" . . : .. -· . . . •'", .. ·- . ' • _.' .. ~;'.: • -. ' . ·_·-. : -:· ... ' . . . '-. f 
.onepaTopo~ B · npaaoa qacTu ,npJ1qeM ypoBem,.· <:)ClrqHocTH B&ClpaH c yqe-1 .··· 
!TOM BH):la ~ xapaKT~pa _3a):laq,paC~MaTpH~~e:MllX B Ma~eMaTl!fqeCKOiL ... j . 
!Teopv.u .ffi'.CJie):lYeT no~~PKayrb,qTo Bc_e ucnoJibsyewe ~- HacTo~e.~ 1 · · .. 

IBpeMR MaTeMaTHqe~KHe MO):leJIM:·T-HP;B,:A3.flP O~Cfl~aiO.TCII aTHM .. IUI.ac':"! · . 
COM· aBOJIIO~OHHbiX ypaBHeHH~.Bo~BTOphlX,B I'JiaBe. 1 npe):lCTaBJieHH pe-t . 

l 
.· ·.. . . ' ' ' ' . . .. ; . '"-'·"····· ...... · .. , ........ ,' ', ' < ;· '• 1'. 

3YJibTaTf.l aBTOpa,HCDOJib3ye!.me.B ):laJibHetimeM· flPH. MCCJie):lOBrutHH liOp-
peKTHOCTH-. sli):laq. MaTeMaT~trecKOtf .·. Te:op~H: BP)~anutme . CBOtiCTBa · noJio• 
jJKHTenbH'OcTH n~s!loJIHJio npe.zvro~Th iro~ :ueTc:i.tl_ HCCJ!EW>Brunt~ yc~, 

ITOfulliBOCTH CT~OHapHIDC T-:-.HP. ,6a31q)J'!O!qH .. tiC·ii· .. ·.Ha _.DO·H._ii ~HH·yc···TO~-
,BOCTM _OTHOCHTeJibHO: KOHyCa~ :~· :: , · . . .·· .·· •. ' . . ~ · • _·-~ 

~ 
.· .. :B' § 1.1 I1pHBeAeHf.l. 'ocHOBHh!e. OIIpe):lMeHM H···YTBepi:):lemffi,c~
runme -• c noJIOlKHTeJib- aBOJIIOUHOHIDllm 'ypaaHeHMLni il. BellleC'l'Bea.;:, 
OM CJWraxOBOM nJ>ocipaHC~Be :X • O:lHOB~: O~~K;TOM HCCJH3.tl~!j~II .. · 

!JlBJil!aTCSi aBO~OHHOe yp~HeHHe · BH):l! · , ', '· · ·· · · ' 

t-· : ' i~l /;_< ·._ .. -. -·~ ,, . 
/'-', .- ': ' -_ ·~ ~ ... 

; : -~ 
,:_· 

·:: ~: _;(~T~~-E:~~~!<::~_::s:·.:~!~.:~~~l~:~i~}~~:~-;~ -:~~~:-~~~::::;__:. _~L:_ ·····~c::~-~ · .. ~-··:·· · :·:~~,7.· . 
.. , .· .. i:. :--··· ... ·:;_: :.dt--.A:c_+Q(:e,_t>. :· _ .... ·· (_I.I) ~-

:··. ·/I',I(e A.!:-' ·b <A)...,.; X·.:. Heorpaffiit.e~,JIMHetiHIDi,3a'A~ 'onepaTo . 
. , ·,. :· 1~~ :MOTHO~ _o6nac:rb~: onpe):leJI~firu:l:- f> CAl'~ r:nopo~ruo~~ JIMHeil-· · 
-. · ~ · .. HYJ0 1 D~fOlKHTeJibeyiO OTHOCMTeJibHO. KOHy~~- J( t: X DOJIYI'pynny· onepaTq

pOB ~· > ~ll:CCa·. ((;'o) ;•:G(~,_t> .. ~ :OrpatmqeHHI>ttt,nOJIOlKHTe:JibHbl'il,B006l 

~~-,&o~~~:;:;r;.r;i~~::.~~;~~~;:~c::H~~~~;:~~:~~-o~: 
I'o. noJIO;ntTeJibHoro peme~ sa.t~atm- Koi!IH : e HaqaJibHHM yCJioBHeM ·•· • i 
. ·:D-<.: :-~~- :_· .'~":,;: ~\:~.(~~l:i:_#~!~ I<~:.·.·_.····.- :···. :. ,_(L2l [ 

•• ; 3Bomonuoinn.rfi 'onepaTOp Ko!D11- ,Y ft;t~) yPaBFietiW{ (LI) IIOJIO::.. } . 
lKl!fTeJieH:H K~oe ·nonomiT~J!~H?e 'pemeHH_e-:3a,tta~·Konn!_iiP~.t~cTaBill.:o j .. 
B BH,lle ::c(t)::: V(ttt;.,)::co: :<.;.·:.. · . . : .. : .... _·. · ·.·. . . . ; 
_· 'BoJiblliM 1IacTb I'Jtam.! I nocBmgei:ia BOnpocy ycTofiquBOCTii. nOJ!O~ ·, 

limTE)JibmrJC pemeHHti:ypaaHemm d. n .IIpw HCCJie):loBa.mlli yci'oli!lv.BOCT~ ' . . ,. . ·.... ·.: ... . .·.'·.·· .. . :. I 
HCUOJib3YJOTCII HHiKeCJie~-!8 DOH/ITMII. · ·· .·. :• · , .··.. ·.• ·. · ·· 1 

· · . . IIonomiTeJibiD.itLonepaTop B•Ha:3bffia~T~: ·I~i3or~.~;2.6nepaToJ 
pow KBaaHc,KaTuJI ;a.cJia6o BOrHJ'Tm:r;4~ oneparropou~ CJ!a69ro Kaaauc:<r.a~ 

TH. ~;.5.~~llil.YIU!flM··· ·_ .···_· .. ;6·~. o.··.·.ne·p·· .. a T.·op. 0. M. ··.·K B .. · a··. ~Hp·a.· c. TJDK. eHH.· . a.; 7 .•. ·.··o·n_·~ .. P .... a~op. 0. M. K.·.B·a. 3··.· H .. ··l· ·. ' pacTJDKemm B 60JiblliYJO CTOpoey;8~onepaTOpOM KBa3HpaCTw.teHHl! B.'.:· .. 
MeHblliYID • CTOPOHY ;.; Ha· a.ixeMeHTe :l:."'EJ( ,~ecJIH Wtii •mo6mc <( E: [ 0, 1J , · ..• -

)' > 
1 r."!~;;~-;:~~r:c~;;~.,; t ; > : . · ..••.•... •. ··•. .·· 

·2~;sr~·~·>~(1+tt)~&~~~-C1.~q)s(p·~ .. >~psc~~)_; 
; '3.~(fjl.=·J)cL;~<,S::\;;~>;- : :·~ <-:_.; : .... . ·: 
·. 4. s·(~~~>~_<4-S<~~>,·5<,e~*>.~JsB!~·?; . 
.·.5.(1f~)~~.ip~t)~J.8,(~~~);·>c•<.}._ ..... :. -~- ·.· 

_ .. 67 ~:+.hl_B(c~.·~·)~:~ sJ:c"f, .. ~(~~~):>{t+~)i B.( :X:~~; . 
. 7.B(~x")?C1+ttlft'B'(::c~)'; < ... · .. ,.. . . ,. 

'·. " ... ·.·.. . "··'. . .. 1. 

... 8.(1+'{)&(tA'x 11)~J.P,(x!t):.·:. 
coo'l'BeTcTBeHHO·(,IVIii HeK()Toporo ~ .> 0) •· . .. . .. . .. 
. . . B ):laJibHetimeM npe):liloJiaraeTCR,qTo om3paTop 'Q He 3aBHCHT. OT. 
,t H ypanHeHHe (I.!)>IMeeT cT~OHapHoe·pemeime :c"'EK ·,T.e.· 

A A=;,+Q (-::c")=·o .Toi'.t~a -::z=,.. "': Heno,IVJIDKHM ToqKa aBOJIPJQHOHHoro: 
·\onepa;opa V(t) ~1IRJIPJ6o~o t ~ D ,T.e. V(t);:c"::~".B .tlJ1CcepTa-

.. ~n flPHBe):leHN CBOfiCTBa onepaTopa: V(t) Ha aJieMeHTe ;,?. B TepMii- -

I
' ; . . . '. ' . '. . . ·. . ' . ' . ; . ' 

. :. . '·, 
'··. j9i - --·---· 
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r Hax cBoAcTil'npaaoA·q~cTH'J'PB.BHeHHii (I.I) •. · ': '' , · ..•.•• ' ':;_: 
! .. · .. ·. :. JiewaT.l •. IlycTb · onepaTop c~ca:) MoHoT~HeH a~· !to~~j(: ~-: 
: l CYzqCCTBYJOT·· TaKHe R·>~> 0. ,qToR::z:~ ?eAtQ(x;)~ z::i.=",_ ; ,ivmt e [O,'T] •. 
. · I Tor,qa' 11s .cBoAcTBa:_ I .:BorliYTocTH; 2.xilaaiimKB.m( 3~c:Jia66A :Boniyi' . I · ... ·.. . "' . . .. . ,·.. . ·. ·. . . .. . . . . . ... . ' . 

·.· j TOCTH; 4~6Jra6oro KBa3HCJKaTIDI; 5.Bill1YKJIOCTH; 6~KBa3Hpa.CTJDKemtx /

1
1 .· 

! B. 6oJibl!IJ'IO CTOpOHy; 7.iCBa3HpaCTH}JteHH1I_li MemmYJO.• _cTopoey;_ 8.KBa?' .· 
j sHpaCTJP.KeHIDI Ha. 3Jl~~eH~e ~"'~J< on~paTo~ Q(:x:J _Cir~,I&eT _HaJmqJ1e ,. 
I Taxoro xe CBOfiCTBa y .3BOJIIO~OHHoro, ,onepaTopa Y(t) ,q.iza: Bcextdo;iL · :I .. · . 130 MHorHX· npHJ!oiKeHIDix,BKJIIOqan itaTeMaTHtiecliyi(; ·Teopmo m>;cimi : 
3~~_cwAn ciiaCJI JiMeJOT ~ n~1IO,}KJ1Trut~Hble ,J>e~~IiiDI•BO_Jiee Tofo,B '. ·· · 

.j TaKHX sa,qaqax: He1IHJie~ · onepaTop G: onpe,qe;reH He. )J,1IIi Bcex~ ·' •I . 
! .-:c.~X· ,a T01IblCO ,I1JIH ~H3HqeC1tH,-peMH3yeM!DC~M~MeHTOB .. ?=EK_,Iloi .. 
J 3TOMY. He~6xo;:tm4o paccMaTpHBaTl> :-iC.To~aocTb _H~. ~C>?'HcicliTarrbao Jrio~ . 
1 6wc OTKJIO~eHHA ()T HCCJI~,Izy'e!40J;'Q. pemeHH,ll ypaBI!ellliH ( 1.1 )_,a ·J!Hlllh. , 1 .· 
TaKHX,npH. ROTOpHX pemeHHH.Ta.JOKe IlpUHa,I:V!~T;l{OHYCY• ,~ ,,····:. ,:l 

··. IloJI01KHTeJibHoe. pemeffiie ,:X: -:i ~ (t)yPa,BiteHID!,( I .I )Ha30BeM. yc~ 
·· TOfitn{Bl.!M .OTHOCHTeiibHO 'itoeycaJ(. ,~eC1IU~.H .. JII06oJ.'o•ej 0. CJ'li\~CT~ ~ , 

syeT TaKOe -s>,o_·~~? KaK TOJibKO. u.:i;~.;. ~(0)}/ ~,~:_~?1IO~Te,1IbHOe, 
o6o6II!eHHoe pemeHHe .. :c:(i);, :r:(O).:~o<=K ~ YPlUiHeHHH (I.I):y,qoB-{ .. 
JieTsopneT Hepase~cTi3y]-Xct)75(t)U~.a~ ~·sc~~.J·;>o .• · ··· .·]· 

. · AHMOl"HqJiO' BBOAffTCH onpe,qeJieHID! acH!4DTOTHqecRoa ycTOfiqJ1.:. 
BOCTB B UeJIOMOTHOCHT~bHO .t<OHyca, : ·', ':, ,:;;.-··>·• ···./~:' 

YcToHtniliocTb · hTHOCHTMhHO Roeyca no1ro,.m'T~l.H:wc pe~eHHA no-; 

:l!~il~f/.SJ&it~illliii!if;.~~~l·• 
·:1{;;);~: .. .-: . . y(tL<-t~c».::··n.o1IO~Te:ne~.H:_n~e~c:n~o~epaTopou KBMHClta.THH ~a 1. · 

L. · 3JieMeHTe x* • Tor,tta::~:.,. ac~~~~~tlec~. ycToA~Bo __ B. ~eJIOM ~THOCH-J 
':·,·;-..·.:.:>.,::c·.:·,.: ·:· ""··;:-•.:,:;:.>c;::·i .. >·.~·.,··.!. 

e'iae'l'CH;B.'cwie,eCJIH·Yc'JroBHe•.•.·' c ·1.·;~ 
'~OBH~L{ oorizyTocTH :V ('J') ii~:r.'1f(. 
o~~~~~~VJ:tJ_:ell~()rum~Tcn :;r?Jibl\o ~~ ·. 
eciG{",YCTOft~BO" O'l'HOCHTeJibHO KO:"; . .. · 

··.}~;~~[~:~:~~~;~!~!Ef::~:~.·!.a~+r:· · 
, '·lO,qHOBpeME3HHO HeyCTOAt;mBO_C'l'b:DO,~OBy~06p~TH0f!'B p6uteM C1IJ->qae~. 

'' .. {~eBepao~- : ,·. · .... · .. ·.::~\·'._.·.···.,:~.· .. · ..•.• ·.·:····~·· ..• '' ;, 
·, I · .. 'Teopetia I.3. nycTb itcmyc J(<aopMMeH wc~eCTByeT :TaROe .··. ' 
t T > 0 ... ~~ qTo. onepaTop Y(T) MOH<iToHeH· ·Ha RoHyce ·H HB1IHeTc.rr one~ 
paTOpOM KBa3HpaCTroKerom mi6o B~ 6C)Jibinyio,1Iii_6o_B Meru.myJO CTOpoHy·' 

. ·.~a 31IeMeHTe x* ~ ~or~a x-11- HeycTothmBo: 0THOCHT~bHO' KOHyca. ': : : . 

.! .:;"'B._q~~~~oc~ii,T~opel{a ~·3 ~~T.aeTCii •a cHm!;'eC!JIH ·YCJIOBHe KBaa~f 
· paqTroKe~. B. 601IbWyxo HJIH_ B t.feHhJliYl<! C_TopoHY <y(T).Ha· MeMeHTe ::c i . 
· bliMeHHTb yCJ:to!meil pacTJDKetnut if.riH BimyK.nocTH V ('r) Ha aJieMeHTe •.. ·~·· · 1I01im'l'eJ!bHHX aBOJOOUiiommx' yPrumeirnn: BH,qa CIJJ no cYIIlecTaY:-·<:' ·; 

I. CBO~CTBO·dO~c:le ySKO,e,qeu YCTOiltniBOCTb no 'Jliinyti~BY, .B • TOM. CMlllCJie·,;., ;::.,:~,· 
qTo eCJ:H 6w onepaTop GL 6aur onpe,qeJieH He. TOJibKO ,IlJIH .. ::x: ~ K 11 a r -
,!i1!H 'morsLT.x xEX ,TO H3 yCTO~BOCTH'rio TlH~opy Cne,ICTeTYCTofitrit-l· ' :. ' 

\•·.~~ .. ~.¥·~~~:.r·~~ .. zi•·.:,;&;l ~~.~~~p:~~npM;.:i 
)KeHHii B 60JibWYJO CTopoey Ha X...,.. ,TO ,"y'X.OlJ.If 001IO}KJ1Tenbm.t?c·B03M'ynteHt' 

!DOCTb OTHOCHTe1IbHO.ROHyca.rioaTOMY npaa0!4epHO~ O~aTb,tzTO CJ'll\eCTi.: 
BYD"r. cneQHMhm:e: Me~o.~· li~~e,qoBam,m ycT<)ntiH~OcTH .oTl{9C~~e1I~>Ho • j :· .· 
xoeyca,OTJIHtlHl,le.oT TP~~mn,vcMe~oAoB H9~1Ie,qol3ami.H·y?~ofiqJ1Boct 
Tli DO Jf.HIIyHOBy (BepHee HX aHMOI'OB, C · yqeTOM riOJIO}KHTeJibHOCTH ypa:.. ·. 

JBHeHHA,npHBe,qemmx B ,Jl;HccepT~)~ · · ·?: ; · ·: ' > •... · ; . . · :) 
. ·I .. . TeopeMa LI .: II.y.cTb ROHy·c·: K • H.·opM··. M. e.H, H __ ·.~YD\.. ec.TB. ye~.·.·.:. .. a.xoe •: . j .. 
. 'J'> 0 ,qTo V'(t) MOHOTOHe~ ~ t E [O,'J'].B oxpe~THOCTH:::C .;a ~e-
tpaTop,Y(7') 11.;; . ...; no1IomrTeneH l'i HB1IiieTcn ··onepaTopoM P1Ia.6oro KBa~ 

l3HCltaTM.· ·H···a·.·. ·.3JI·. e14e. ·.·.HT.e~t.~.Tor,qa·~0.1IO'?lT.·eJ1li.HO: ... c.· ·.T~Q~.· .. ~.P .•. ·~.-. ?:·e.·:. "f, e.~e. _':'····.~.:. 
· HHex.~~HeHHH (!.!) Y~:t'0AqJ1BO OTHOCHTC?JbUO_~o~Y:~~·:'.< '·:· ·•·.1·: 

·~· ::~ -OHO~ ... zo-;~~r [~~[r""~Z"i:T_i•B••{] 

·. ~ pemetlli~ oT -.:i;'* c pocToM i: .·pBJisali: c .H~orpaifHqe~ .pocToM: H~+;~ 
' piw.' aTHX pemem:ti ~Il01Ib~~Cb j>eaKTOPfi;O_fi · TepMHHoJigrn~~ ,MOlKHO ~ CKa-: .···!· · 
raTbjttTO CHCT~~a 1,IVIJil{OTOpo~(l.l) HBJiiieTCH. M~TeMaTHqecKOH MO-j .. 

·. ~eJib,JO, Ha,qi(pHT~qJia. ~a~ MO!l\HOCTHX ··• ~01IbWHx, q_e~ · cT~OHapHan ~Ec1IH xe 1 , . 
) yc1IOBIDIX T~ope,w I ~3 Y('f) -: onepaTo:p .KBa3HJlaCT.!IllteHHH B MeHb~ 
· · ln'yio .. ci-opoHy lia 'x.* , TO "yxO)J."· no1ro1lliTeJibHWX B03tdyii!eHHHX pemew~ I I . . .... ,.. . . . . . . . . .. . . . ...... ' 

bT :r'11< c pocTOM t. CBH3aH' c YMeHhmemreM HOp!.! BosMYII!eHHl.rX pemeHHfiJ 
G,ne,qoBaTe1IbHO MOlKHO c~asaTb,qTo B ·sTo'M' c1ryqae ·cucTeMa CI.I) no,q~· 

· kpnTHtnia Ha Mo~ocTnx MeHhWHx,qeM cT~oHapHan, · · · · · ! 
l ·: B TeopeMa.X LI-1~3 yCJioBIDI ycTotttrH:SocTH MHHeycTontmBocTH I 

: OTHbcuTe1I&Ho. xoHyca c4JopMJ.mipOBaml · :B TepMHHax .. CBOfiCTB aBomo~_oH~ 
h91"0 .onepaTopa Y(t).nocK01IbR'J onepaTop Y(t) ,Kax npa:BHJio-·B ·{ ,. . . .. . . . ' i 

! 'II~ I 
.. :_---:~..;--~-~-- __ ;_- -·-~- .. ~-··-·-: ___ :~.-.....;.,_. ___ ~._:.. . .:.·.:.. .. ~-~-----~-~ ··------·.., _,_ ---·-------···--"-'......_ ·--··--<>'·--..-



~ ·.~-< '•_::' :<•, :· :/", "' '.· .. --:· -~·~ ;~:-:,• ~~' ~<·.·; ~' ~: ·~:· ~ ·,, ''.... ';:::;'· .> : ,,~/'. > l <LC 0 J 0 ' _: ~ ·· .. ·,:.~- >'::_ ~-:..·~;_•<>'' 

-l JlBHOM. ~~~e : HeH3~~c~e~ t :~--d ... TO~KH. 3peimR11!'HJioJKeHIDI .arnx- Te~peM l 
! .Ivri HCCJie,qoi3ruoor ycTotltnmcicTH · OTHOCHTM:&Hi> · xoeyca pemeHlin. xoilx~ 
I peTHIDC rtoJIOJKHTeJI:&Hwc. anomo~omrux • ypllBHeHHil.~ HymiO YM6.T:&. · odHapy1 . 

. ~ JKHBaT:& He06XOA:~f1W6 CBO~CTBa ()nepaTopa V ( t) no . CDOilCTBaM ~MaB~- . 
. l eMofi, u noaToMy H3BeCTHotl: HBHo, npason t~acTn ypanilemm (I. I) •. B , Y 
! W!CCepTar.vrn npn:Se~eHH COOTBeTCTByroii\l1e 'jTnepJKA6IDm no aTOl.cy' non~ .. 

1 pocy, t~acT:&IO xoTop!DC HBJIJJeTcH JI_e¥Ma I .I: . <··· · . · • ·.. · _.· ·.· · I 
i B: r.irase I npnneAeHH TaRJKe yTBep.~einur o6 ycToiltffinocTn · OT~ i . I . .. . . . . . . . . .. . . . . I 

IHocaTeJI:&HO ROHY:Ca cT~!OHapHHX noJIOJKHTeJI:&ImX pemeHHil cncTeM,HB-\ 
!JIHIO!llHXCH .~acTHID.m RJiacca.MH ypanHeHHfi BHAa (I ,;I)·n ncnoJio3yeM:inc I 
In MaTeMaTHtiecxon TeopJ:lli HP •. : ..• / • ·. · · · ·• • '11 . 

i . Bo BTOpOfi. J"Jrane ,ql{ccepT~P.' BBe,rieifu o6oCHOBrud:lll\e.OAHH ·. • .. 
fMeTOA. HCCJI6AOBa.miH · ycTofitinBOCTl'l OTHO_CHTeJI:&HO . RO~yca · cTarilloHap- -I·· 
!mci nc)JIOJKHTM:bmrx pememiwancimo~ommx )rpaBHeHHfi cme~a.nl>Horo ._· i .· 
lRJiacca,ocHoBa.mffiil Ha cn,leHRe 3HaKOB <!Jymt~omcion o6paTHOfi cn:ffsn) : 
1-- ... B rJiase ·n (c. ~?i~I56) licc_~e~Tcn nonp_oci:I · CYll\eCT~onaiiM~ ··! 
I • . . . , . . , . ~ 

;ew{HCTBeHHOCTH H ycTOHtrnBOCTl'l noJIOJKHT6JlbHbiX c::'Ta_WIOHapHbiX H He- ! 
I . ·: . . · .···.' :·: • .· ,: ·, ,, · · .... ·. · ... ~.·· > · I 
i cTall,l1oHapH!:IX · pemeHa}i CHCTeMI:I ypaBHeHHfi, orillc!:IBruolllHX T...:HP B. A3 · . .HP, · 
!npatleM <!J~Ji.pacnpe,qe~~HM HetlTpOHOB no~HHBTCJI KBa3HJIHHet1Ho~ 

!My KHH6THqeCKOMY ypaBHeHHIO BoJib~aHa: . . j 

I . ~r =~:~~v_q>-~2~z::,rncp+!~-£:~E~no-'. . ! 
! ·~geC~1 E,'1')V/ge(~,E,.n~n;r)·cp(~,E1 nt)+. . ! 

! .. + ~1 ~JCi(t,:f;t), ~eV}?i~v.,_, Et::fO,EoJ, . . . : 
. ! G~[o,E .. l~Vri; Cf>{~f;(i,t)/~€$•=CJin~ii <0;_ ·(2.I) 

II . ~~J:_:: "7~jCJ··.*rffJE~it· 1 
.• ?J'.~e~j(E,•El~J,?C.a;E;. 1)1£'4 ..... ~~.-~· 

- . . Q o'r .·.· ·.. . .. ·.. . . ·. 
i · 'j-=1,111:,_ ·ot-=A.,~~B1('1')~. : · ·;·. '· ·. j 

I B Cl'ICTeMe ( 2. I): <P ct, E ,a' t ) . ' .- <!JJIUCIJWI pacnpeAeJieHHJI J 
jMrHoneHHHX HetlTpOHOB,mdeiDll\:lfX 3HeprHIO E· H HanpaBJieHHe cKopocTn i 

I 
. . . - . I 

.0 B TO tiRe Z! B MOMeHT. BpeMeHH t j C' ( Z >· E 1 t) - <!JYHKW!Jl 1 

1pac~eAeJieHHH 3Ml'ITTepon sana3A~:IB~X ae~TpOHOB J -on rpynny, i 
I 'f ('Z, t) . - TeMIIepaTypa. 0CTaJibm.te o6oztiaqeHHH MOll':HO HafiTH B [!I} . 

l 
, . , . I 

B ,qaJI:&HefuneM npeAUOJiaraeTCH,qioo ,'f=O c·ooTBeTcTnyeT_ pa6oTe1 
I.HP Ha HyJieBOM yponHe M~IqHOCTH,'l'.e.xorAa· cf> := 0. Tor,q~-~co~JiaCHO · J.· 

• Lq,H~_HtieCROMy ~~CJIY: 'T(;;,_~? )l?Jill':Ha 6HT:& H7C>Tp~aTeJI:&.H~~ •• ~JIHHe_~:J- • 

L_~;-=~--)-. ··-·. ~-· ___ .. 1 ~¥J_~~~::;· L~:~~--: :~:2:·.-·/~~\ :;·:· J. 

·tlfijt~~'±!~~~~~&l~t~J;.;;;:r2~~~ 
f' .• •; _:-·- ··.1 : £,"TJ,Jia:H~l(aTpHCI:.t'.Pac?~~:-Yf8.e.< _t!e, J:t·~:r) .. ;-H _aa ~yrn~·-r 
;;·--· --~:.~_:.! 13xo,qHHe ·Beixlimfim;orq)eA8JUIJCiql'!e cHcTeMy(2•I)•oHa· MoieT·paccMaT- ; • · . 

' c,IPH0i~~~~f~~~~,~~~!f~~~~,;~;rJ2ij"~ 
..• Ji+:~~ti~:;!i~t~~:~~~n?·.i.· 
.. JlfsJ .. ~ •, 1~;,, Lvcoo.X.Iieic.rneHH,o; Q 1 C:x.J, 0.26::) ·wm•·!taJKAoro; ipaK• .; · 

I cHponrumoro·:c~R· ;.. JIHHeilHHe;orprurutlemru:e .. onepaTopH,'npHqeu: · 
·"<·t .. -. ·. -1' ·.. . - .·: ··. . . • . . . ·:. - . : : . ' l ~(A, +Q1(:J:)), _ Q2(x) .;.:: nOJIOJKHTeJI:&HHe onepaTOpH. · " ·. , . . . · .. 
v·· ' . HapHAY c' S,Matieti KomH )VIR Cl'ICTeMI:l (2.I) Ml'l t qTO . 31\BHB.a.neH-'- ·_ . 
j THO ,.rvm ypaBHeHJ-LCf ( 2 •2), B ccioTneTCTBID1 c <!JH3nqecKHM CMI:ICJIOM · 

· : :.~Tot\ cncTe~m, paccMaTpMBaeTcii KBa3HcTaw-t6i!apHoe (ycJwnHo-IqiHTu-

lt~ecxoe)jpanHeHHe ·· ... . ', . . · ~ ., . . .:/ -·· •. ...... . . · •·• 
.-

1
:. __ · · -A~-~oQ(x):t+.K,..,Q.t(~)x~O~ .· (2.3)· 

l 
RO~opoe_ OTHOCUTeJI:&HO KOMUOHeHT -~ t. 1' _·-. HMeeT Bl'l,q CHCT~~ 

· 4 ('l')ct'= if-t<(T)Cf>, :-A;'i':: 81('1'}~,. .' · _ . 

L' l;(rr)~~-v-~y~}:l?'-2tCi~ E,TJq,~<: ·· ... · .. ·,··.. . . (2~4( ···~ 
. _' j:_. J<CT)c:P."= 'f}Jdf:cfri'~ 17!(1 }:~.eC~,E~T)~g,tq~E,:O:i,:o:;l')+; · ( 

.... "'·.-··.;: .0, ·..: .•••-+. I ... · .. ~-. ·;:·_.,;.·,. ·,: . . :.· i 
·,;~1 "'t,j (E, E?·~J)! (~:E,T)).~cp(~~ f,g)~ :_:: · .. ·. . .· l 

, . . ··.· . · c HcnoJI:&3onairneM pe3YJihTa'l'on .· nepoott r.ria.ml .,qoxashiBaeicfl, t~TO' · , . :- . . . · .. ,·. ..-. . .- ,. ·. -: . . . . . .. : . . . . . . . ··-- I 
.. 1 nYTeM H3M6H6Hl'IH K,.p B npoM~JKy'l'Re ,-pa3MepH. ROTOporo yKa3l.IBaJOTCJl 1 · .. • f 

(1.wlR1lo o6ecne~T:& RBa3HCTa~oriapHoe, T-HP _c J1106bll4 yponaeM, Motg~toc:l 
· j Tll_ Hp .,nruo'l'C!i O~eHKH npOM6lKJ"!Ka' H3MeHeffil!ll<ll<fl B 3aBHCl'IMOCTU OT '. ; 

j caoVrcTB nx~wrux neJIHtrnH cHc'reMH (2.1) ;B t~acTHoci>n,AoK~saHo,qro I 
. jecJIH HP HyJienott MOll\HOCTH HMKPHTHtleH ( nOAJ\PHTHqeH), a· peaKTOp 1 

•. . . . . . . . .. I 

i6eCROH6tlHO 60JiblliOV! MOll\HOCTH nO~HTHtl6H(HaAKpHTI{q6H),TO C~ec~ ,. .. . . . . . . . . .. . 
; TnyeT CT~OHapHoe T-HP .HP. · · · · · • .· ·· ': . . .· · ·· . . . · I 

·. . l -· C~ecinon8.Hl'le xaa3HCT~oriapHcn•o noJioJKHTeJI:&Horo pemeHHH . ·. 
l3i:J.Aatrn (2.4) ,IJ,.~Jl K~OrO K 3 .p,np11Ha,IJ,ll6JKall\6I'O HeROTOpOMY IIpOM6• 
J ____ * --- . _. 

t- !3l 
----~· -· - ---~·-·-··- --~---~ ; ___ . ~-- -~-. -~ ·- -.,~- ~--· 



;HWI. .TeMl'I. epaTYP}l H .. ·a. ·.· pa.a .. WfOJJta.Jaq· .. H. e.·· ... c. B. oR .. c. T_B·a· A. 3··. c .. n. OMO!iih}O BHemHero 1 .. · · 'l: > ,,, ·1tnt. a) •. OK~ .•.. In3a··.e.·T·c.a:··.· '. t~T~.-.. ·:B .. ~To.,M CJI·.····.··YT!·ae··· B. o .. np_ .. • ..... ~~_···.o ·xo .... JI. Htl .. ec.·TBe .KBa·3. H.·:-.·· .• · .. ! . ! MOHCTOirnor_o H3Meaem;m. pa3MH01KalO!qH.X CBORCTB cpeAH 3a ct~eT MoHo-l. 1 1 CT8.WfO~l!Ptoo''. nOJIOlKH'l'eJihHl.tX :pemeHMt\ ,_~a.BH~HT OT 3H~a nepBoro OT~ 
jTOHHO!'O HSM~Hemur K"i'B Bh!llleYKa3airnO¥ npoMe1ltyTKe~llpHIDrTHR 3,qecb r :; . r: . m:qao~o •• oT.,!iyJI11 !I?OC;no~·J3h!llle,,~e~?r~;,BB~A>fMO~on,o .. aHaJIOrH~ · 
! CIIOC06 KOM118HC~ BJIWIIDUI 06paTHOt\ CBH3H WHpOKO HCilOJlh3Y8TCJl.·~· I... . . C !I?OC HYJI8BOI'OilOpH,IU<a. :: _ . ·:, .. >. ·. ·; , < .· · .·· .. : . ·· · 
• . • 1'· .· . .. . . ; . . . . •· '+ - . . . 
:ilpn pacqeTax flP Ha KpH'l'HtlHOC'l'h·. ·, ._ . . · . :· - j ., . _ -:)VIR MO,qeJin,T-:-HP nep~an; KOMnOHSHTa,~(~,E,~YBeKTOp~ym<,. 
! H3:secTHo,t~To ~ · o,q1mro aHaqemm K"?MoJKeT c~ecT¥OBaT~· He ! · · q>m :x:.+ .nBJIReTcs qiyttKW1en pacm>e~eiieijll.f! ~eirno.cTn ~MrH~:seilli~ro . . . 
! cKOJibKO KBa3HCTaiUIOHapHh!X T:-HP.B § 2.2 cTpomcR TeopHR qiytt~o.. 1 Hefl,tP,?Ha.llp~ Mam,nc.3~aq~HH.f!x }JOPW o~epaTOPS; QC 3HaKH !I?~ H ·. 1 
I HaJIOB o6paTHOU CBH3H C llOMO!I{hD KOTOpof1· BbiRCHReTCR npHtlHHa Hee-~ ; <.C :r:):r{cOBilAAaJOT.)J,iUtMO~eJUI T-HP(, 2.!·) M8JIOC'l'h HOpMht C 03Ha-l 

I WJHCTBeirnoCTii · n ,qa~:c!l oT:seT · H_a. :sonpoc o · KOJIJ1qecT:se KBa3ncT~ . , ... · '_·.· ·. qa .. eT··. Man.' yn .. ·.·.•. M.·· Oli{.}JOC···T· h. c.T~ .. · .. ·. o ..• H .. · •. a. ·.·P. H. o .. r ... •. o .. ·.• .• pelltHM.> .······ .. ···a····· .. H;r .. n.·.··. ·. CJI.···.a. 6.j'ID 3. ·a. ~n·c· ··illd.· O,~Tb ! oHapHWC,B qacTHOC.THICTB.$iOHap~. T,:-JIP. . . · :. · · .· l Hel1TpOIDI()~U~lltl~CK~x~xap~TepH~THK ~YKJ!HAO~_,:s~o~ p coc_Ta.B' 
·1. PaccMaTpH:saeTCJI_nOJIOJ!tli'l'eJihHO.e ypaBHeHMe :sn,qa'(2.2) :s npo- :~ ,A3,oTTeMnepaTypu.>::.,:C o>:··•::;· · .·',':·< .. :. · ... , 
. ! v.3:sOJihHOM 6aaaxo:soM npoc'l'pa.Hc'l'Be .X. c ... oc'l'pW-t. K()flicoi.i. J<; ~ llpe)J,:- i < · J ~\ · · ·! .. : ...•...•. : B ·· §_ ~·1 c • yqe.ToM ·'?ne~qinKH" s:soJin~oHHioc ~ ypa:sHeHHt\ ~ onncHBa-j . 

l::~::~::~;t~::~-==:~:c:;.=::t:(~:-~~~P;~J:~~I;Je1}· \~·· J::~~:·~~~:~o~: ·~:~ ~~;:::M 3_~:;,~6B~~:::a::~::J .. 
1 Hoe noixmtrnTenhl!o_e pemeHH~ conp.aJKeirno~o ypa_BH~_HH.f!:: ::' · · .. · .. •· .< j · J · jMeTo)J,· o6JIAAaeT yttnaepcaJibHocThn,T;~: c ero_nm.f~ll{bD YA1WTci pe- ·! .. · 

.,> · . . ·. ·· •. .. ·.. A -t:c++Q} (::c .. ) x~-+ .... ~. Q~(:f;;*J :x: t,~ o, ; .· . ,:·( 2•5) 1·· _:, . · .. imaTb · 3AAatffi o6!c~o~tnmoc~u CT8.WfOHap~ _T:-IIP _:s pa3JIHtmHX MO)J,e-~ 

r~e •. .A +, Q~(:c,.>•,·Q1t:c~)7 coi1pJl~e::e~x A .. , 6;c~~};a,.c:c">~ .. ;:!· · .. \·· .· ···l:~a~~:o:o:e::~;~~;:1~::=~=H~:P:::~T~~~e~::o~~ ::~t-_:· 
HefiH!.!e ·. o?epaTOPJ,f, npHt~~M. ~P~P?BI<Y ~ + :sH6epef4 Trot, liTo saatieinie· j. . l. .I e~cn Haxci~efiue TaKo~o ·~oityc!l ~o~iu1t~Hor~·-.o·r, JiCXo~oro )· , OTHOcH;-
JIHHefiHoro . !}~~HB:J!a <:c 1 :x:>_.~ }·.• ;.·. 2·····~~ onepaTop npo_eKT~P~-:-.; · . ·!. ·.jTeJI~Ho. K~ropof6: a_:so.III?~o~a ••. onepaTop :scer)J,a iloHoTo~em_. no .. Kpan-~ 
_Ba.HIDI Ha no)J,IlpOCTpaHcTBO X\X"1I'Ae X,·.':" o,qaoMepHoe no)J,IlpOCTp.aa.. · L . 'net\ Mepe !i Ma.Jtol1 oKpecTHOCTH nccJie,eye1doro Ha .ycTof1qn:socTb CT8.Wf~ 
cTao,nopoJr,qeH'Hoe 3neileHTOM ;l:*; 3 •. _f?x.:.~(A~Q~(x)fb.ifxJ'=R(:ic):rf ·.• . L !oHapHoro pememm,n )J,MbHefuuee npiD.!eHeFffie ·Teop~M I.I-1.3. ·.• · . ! • 
j4.G(K~)={R(a;*J-I<•!r1 - OI'P.aliHqel!lmfl o6paTHHI1 Ha no)J,npOCTpaHC~ ·, 

1 ;l.·. PaccMaTpHBaeTCH noJIOJ!tliTe~bHOe aBOJID~OiiHoeypaBHeHHe .BH)J,a j 

l'l'Be X\X1 ; 5.C"=R
1

(:x-,..)- R (x:~) ·,r)J,e R'<:x=-*>- ~OH3~0)J,HaJI !I?pem~! " .·l_· ...... • ...... ;'·. ·. · ·· ... d=_;,;A~ .. !Q(~. )_·~·-· .•.. ·•··. . . · : · ·( 2•7 ) ! 
onepa'l'opa R B TOtnte~;c:"' .BBe,qeM qiytt~OHaJI ·· · · . 1 . . 1 · .... · " dt ·. .· · · .·. ·•··· ·· · · .• . . ! 

1 . · .. •• _ .. ·.••·. ·.· •·• .. · · ie.•··· .· ·· • _1 . .;.;• *' . +' , . : .· ' . , . .:s np?H3~0JI,bHOJd:·.:sell{e~TBeHHoM_npocTpaacT:se X .co .cTuoro noJIOlKH• 1 

I .Jo(:.-;)-<[!.7. P(!?Ci(Kl<P).PC) G(I<:~~>P]C. x,-:x: >. (2.6) j ' 1-reJib,H!.!M KOHyCoJ,c.K<~X •., .. . .··:· .... ·.: .···· . . . • .· ... · 1 l TeopeMa 2.L ny;T~ JoCx:*)4=0. Tor',qa,CY!lleCTByeT 'S_> 0 'l''a:Koe~ . :. t, -J: . llpe)J,IlOJrar~eTCII,tzTO ~Ta.LW(mapHoe llOJIOJ!tliTeJibHOe pem~;HMe yPaB7 
qTo .zvm :scex Kaq. ~r 1<;,'~'-y; K~+'S"] sa,qaqa ( 2 •. 3)HMeeT e)J,HHCTiieH-j . •jl, :. H~~ (~~?) x, ::: Bfo/TP~HHRR, Totnta ,1<: DO~osr,tatrnM: ~· = noJioJ!tli-~ 

Ho.e n_ ~JI. om!T.eJibH. oe ... · pem~~.·. e.~-~~-.-~~. ;H.enpep.~. · .. ~o··.e .• n.~·.k .... :3<i'··. ·.nx.··· ~(. !<:.P>.=.·.· .. J_.··.•. .·.·.~ ... ~.·. • .. · } .. ~ .... f_ ..•. ~Ho···· .• e·· p ... -~.m.eHM. e c. o .. npRJ!t ........... e~ ..• o.·r· .o .. + ..... yp .. · .. ··a·* ... B .. Hea:.s.~_·:·.· ..• · .. · • .. · . · ...... · .~·.·:_.·' ..... ·. ..· .. . = rjt•ECJ!H J.;C:c<'J>_0; 1 Tox.(~..J~.:::c(l{~}npn,K 1?Ka,ecJIHJo~:::c~)<OJ. ·• . ~· .... · 1_:::. :_: .. ~ .·· ~.:x ~Qr~_>_::t=: ::"'0, · .• ·.·· .. ·: .· • _.· (2.8) ·I 
I. To -~. C1<1)~ ::c.··.··(K2) llp~·K. ".> 1<.~.-.(~.-.· .. ·e. )1,11 ... oJiara··. e·rr. cR ... ~ q~o .... H. o.p· ..... !'!a· .. G .. ··c, M:a;r·a··} {_··· · •\ ·. ·~ .• <. x .. ~.x· ........ >.JI··.··.Illi •. ·e·. n~_· .• qi.yttKIW····. o. ~8Jli'l'aK.·?n_ .. ·.·.··.t1.~o.·~=.j. ~"".>-= ... 1., ; 3. 1 (-::t="} =I 

. . ]0 (~)Ha30Bitf qiya~oHaJIOM o6paTHOflCBII3H Hyne:soro no- , .;\ :.•f:(Q 1 (.::c:"')-::t:.,.. ::c~) :,r)J,e.Ox(::c*),;. np0113BO,qHaJI onepaTopaQ(:z::) 
1 p1I)J,Ka ( ~) • T~ o6pli,30M 1 eCJI~ ~ OTJIHt~eH oT ay;pr; ~o: o6ecJ:IetzeJ :. po -~ymt~.o~aJrbitoMYnapaMe~Pi ~ li TO~e 3:~ ~.' : · .. · · · · I 
Ha. e)J,HHCTBeHHoc_'l'J? KB~~~C'l'~~}iaplliDC•. llOJI£>JltliTeJibm;;. peme_HM~ ,MaJIO ·I •. ··• i .·! .. :: : ·. llpR .· Bbi110J1H~HHH ,qoBOJibH? 06IqliX H . ec~eCTBeHHHX . c 'l'OqKn spe-
_OT.IIHtl~CR no ~oplo!e ~T_ =c~~wrn; ~:~'i'6J!H3KHX :~ I<,~·~PHtrnao~ Heel · .: i:• . . ~ .TeopHn;f!P yCJIOB!ifi,cnpal:!eWIHB~ . >. • · ·.· . . .· .• . 

;'\ 



·---,_..: . ····· ···~ . : > ~ .... : ,·:-":-;;~~Y/;:··:;·/:··\,· .. ;~"~.':X> •.. :::,g'tj"!-:Hi.:::~_:;,:~t~/.,'·• 
r TO~trnBO. . . ·•_. >:. :: . . .. :, . : 'r: :; . :· : ')>:- ··~-~-:/>':• ',·. · -· ; · · . , ;c ,::J<;•~~-!\·,~;:·'::.'f 
! ' TeopeMa 2.3. I!YCTb J(~")>.O .TorA:;t':r:i( HeycTo~Bo.' .• : .. 1 "~: ·.' ~·~ 
1 IlpeWJOJIOxrnM,qTo B yPaBHeHHe (2.7) _BBeAeHo ynpaBJieHHe 'tl ·, r: · -:.· 
! 1.\eJibiO KOToporo RBJIII~TcH oc>e_cnet~ellliy yc-To~tffiri~cT~ :c"' • TorAa BMej · .·: ·_ · · · . 

I CTO ypaa. HeHrui. ·(. 2 .• _7) HM. e~.M ···C·H. CT8MY; .. ··. ·ypaB.· ·H._ ~ .. HH·~· .. :·. :• ·. ~ .. : ~ -': , . :: . -. '· :·'I • . . _. 
-~';"coA=+Q(,.,,!!l_,, .,;-:¥ ,.:R~~Bi7':''C'>, • - ·• (2,9)~ .. · 

I :~=:=::a=~~~::e:~E::~~·:E;:i:F . ? 
'HHII); B :. x~u :-:" mrnefumfi_orpamtqeliiihlli onepaTop;.ac;:c~O):! ·. 
~ = Q (::C) 0 '. ·. '; < -'-1 . ~,<· '.'': . 1 :; • :·: '. ·>> .. -:')~~;: J 
1 06o3Hatnrn 1.1 =.;.. R B:::c,J~.~(:::c")::::<Q~(;:c"',pru~x~::t.·"':>< ,rAe f.: 
l Q.:, (x~, 0) ~ npOH3BO.h;H~ onepaTopa Q (xj if) no ~ym<li,HoHMbHOMY: J 

I napaMeTpy_:'U B Toqie'ti:O~npn· .. =c"'x*, J(::c").=J(;:c-">•Ji; (=f~). L 
i . . TeopeMa 2.'1:. IlycTI> J(:r,)>O .TorAa cT~omipHoe pemeHHe· • I 
! (:r::*1 0) .cncTeMh! ( 2. 9) acv.;::irroTwmctm ycTo~tillao. • < eo: ... .· •· [ .· 
1 . TeopeMa 2.5. IlycTb JC:z:*)<O .TOI'Aif cT~OHapHoe.pemeHHe· 
i (-;r", 0) cncTew C 2.9) aeycTo~trnBO•" .• .. . .. ·.. . . 
j . · B yCJioB~H~ T~~pe~ 2,·2~2 .• 5. npe,u,rioJiaraeTM liaJiocTb 
1 JIHHel1Horo. onepaT2_pa Qx(x~. · .. . . · · ....• ·. · · · 
I · ~YHKI.\HOHaJI 'J(:x."'),oT 3HaKa.: KOToporo 3aBHCHT ycTot1trnBOCTb .. ·. 

I :c"'f .paBeH _ Cj'MMe ABYJC ~ymnhtoHaJIOB J<~"'hi J~(~).~YHltl\HOHaJI J (:t], 
! He 3aBHCHT OT ynpaBJieHHII H onpeAeJIIIeTC!I TOJ!bKO XapaKTepoM BHy.;. . · 
i TpeHHHx o6paTmrx CBH3el1 ,HanpOTHB ;tlJYIIKI.\HOHaJI 1~ (:I!) npn OTCYTCT~ l · · 
! . . . . . . . . : ' .. · .•.. '· 
1 BHH ynpaBJieiDlii pa.IIeH eyJIIO,a npn HaJIHtrnH ynpaBJieHHll ero BeJIHtrn-·, 
!.Ha onpeAeJIReTCH ~paKTepoM BJIH!!Hrui ynpaB.7IeHHII Ha Ha~aeMYJO. CH-; · · 
I c:eMy .(l!yH~OHMH J(:x::') u]~(X') Ha3oBeM coOTBe'l'CTsemio .Kor:44n- \ · 
11.\HeHTaMH Tel\mepaTypHO~ ll .13HeiUHel1:. o6paTHb!X .• CBR3el1 ( KTOC H KBOC) ~ ... 
1 · · 06o3Hat004 .x" = (?'~ <;f; ;~.,c;r)'~'- ··cTaw.ol1apHoe ·· noJiolllliTeJI~Hoel. 
1 pemeHHe CHCTeMh! (2.!) ,co·oTBeTCTBYJo~ee cTal\HOHapHojey T-HP,I'Ae ! 
I .,._. iCP - ... , . . :· , ' ...._ '. . . l 
1 cpcr<;, Cj€J(G ; .'f'~<c; J<~. . · .···•·· · .·. · • . _ · . ; · · .. 
! ~II CT8.l\HO~apHoro T-HP MO,J\eJIH (2~1) KTOC · connaAaeT c ~YH;..I 

Kl\HOHaJIOM ((~~ c:f'~> . K 'l!Mee!l" BH,ll . . ~ 

Jcx"') ==fJJct>+(2",E,~*~(T"l)0'P..c+.'~ (o;(T 11J);'P*]JtclEc/.ff, · (2.!0)1·· 
::t> ,J-1 • ' ! 

I'.I\e (Q' ('rt))P"'=- d~i'l"*(z)-'P"CzE n)+'f"'"Z:l~IJrra-r;d.Q'2i 1 • ! 
" .. - 'l' 0 ()1' •• I \· 1:. t 'J' . . I 

-- ·- ---·' 
lt6J 

0: 

.. r > .r .. ~i. .-.~: ;-..: .. ]- --~- '~) •·_ ·. . • . . ml 

·- ,c~(T*>).CJ?Y~rr~;,~;;:dn';t~efol~:•E> ~~~e' :~ _;E' n').. I 
~~HAe~~J"*~ ~3H:q~e;,t~T~ (pYH~ :~c:e;cii np~ ;:= r~~~) , I 

cp +(~, e I fl) -. (pj'H. pacnpeAeJHlHH!I ~eHHO~TH MI'HOBBHHOro . HefiT-j 
pOHa. .. .•... . . . . . ' ..... · .. · . . .· . i 

H3 < 2.IO) CJieAYeT,qTo ·,ri.nZ. noAcqeTa KTOC -,qocTaToqHo 3HaTb I , 
cT~oHapm.re 'T-:-HP n 1.\eHHocTb He~TpoHa, iwTopJ:.I~ BwrnCJIIIIOTCJt Bo ·! · 

. . . . . '. . ! 

·I Be ex· c. TaRA .. • apTmr_x ..•. coBpeMeHm!X np··. o.rpaMMax pacqeT ... a. HP Ha .KpHTnq- 1 
HOCTb. . ' . ' .. '· .. · ,. " . • · · • 

1·>. ·, ·flpH;BBo_g~ ynpaBJieHIDI ~ce ,ypaBH~Hilli cnc~e~ (2.n ocTazoTcii ! 
! 6e3U3MeHeHH!I 3a l1C!miOttemi_;M nep~OI'O~BnpaBYJO t!aCTb ~Toporo ~ 
LAo6aBJIIIeTcii cJiaraeMoe :-J(z:;_E,ft,'tl)<f>. II'Aej(z, E,..n,-u) - · 

·. i cpj'HKI.\H!I, XapaKTepH3J'!OI!lM :4xiJeKTl1BHOCTb H pacnOJIO)lteHi1e CHCT8Mhl 
!perynrtpoaaimii BA3 HP,n J(?:',E,?!,0}-=0. •· ... · . . · , 
! ... HeHyJieao~ ynpaBJI!IIOI!ll1fi CHI'HaJI B03Hl1KaeT. TOJibKO npH OTJIHt!'AU i 

'jpacnpe)\e.Jiemm MrHoaeffirnx irefiTpoHoa q:>. oT CT8.l\HOHap~oro <P'"' H · i 
l ~OpMHpyeTc.ff COI'JiaCHO ypaBHeHruO. • . . . > . .·. .• ·.· . I .. ·•. . . d-u .·· R +B(cp cp*) .. 

1 I'Ae B ,; L~-~-•~tJin:et1%.n orp~q~~ ~nepaTop. 
! · · · · . YnpaBJIIIIOI!lHfi · cHrHaJI u ,IJ.JIH: cHcTeMI:l . pe.ryJinp0BaHIDI, BilllOJIHeHHofi 
iHa 6a3e peryJIHPYIDI!lRX CTe~efi,npeACTaBJIIIeT co6ol1 BeKTOp pa3Mep~ 
! HOCTH i1 ,rAe n - trncJio peryJIHPYJOIIlHX cTeplKHel1.B aTOM CJiyqae , 
1 KBOC npHHHMaeT BHA · , , 

t J u <=c") =JJJ (~zac1i4f ~,E ,a,~>, v"Jql(~, E,n)·qA-t,E,n)cfZ'<=~Ecln, 
I . ]> ~--R-.·18' -~1t·· •. ,. . (2.II) . . -u - . -r • 

I' · B § 2~4 Ha ocHoae ~OPMYJibt (2.II)'KoHcTpJ'lll)ye·T~ aJiropHTM 
·. j. flOCTpoeiOOi: OnTHMaJrbHOfi . CHCTeW peryJIHpOBaHWI C MHHHMaJibHLIM KO-

t . . ' . . . . . ' . 

1 JIHt!.ecTBOM peryJIHPYIDI!lUX cTePJ!lliefi. · 
j B rJiaBe Ul (c~I56-I92) MeTo.i\J:.I,pa3pa6oTamn.re .B rJiaBa.X I,II, 
: npHMeHHIOTCH ,IJ.Jl!I , HCCJ!SAOBaHM BOnpOCOB KOppeKTHOCTH CT8.l\HOHap-
~ liWC 11 HecTaliuoHapH1IX 3aAat~ T-HP ,KOI'Aa pacnpeAeJ!eHHe HefiTpoHo:e 

.. i . OilHCbiBaeTCJl OAHOI'pynnoBblM AHclxPY3HOHH!lli npH6JIIDKeHHeM: . 
t ,- ' " .. . 

' - i 



1 . ~~oHM< cx-4 Ji.> ;win·- MO~emf ·cs.I) · miee:r ':aH.It ·;/::;T·< <J ~7. 

I <,,~~·, ;!~~~~r~+·c?·•>l·~¥-~.;;![.~r~~~··;J-~~)-; ~~ 
J r~e cp-rf(£) ; ' Tt ( :t') _: :K.Basl1ciailiioHZipHi.ie ~pacJq)e~e.rref!IDI MI'HOBeH.:. ···_ 1•· :: 

~-~ H:~6~~~·=:;b:~~~~::~~r~~-~~eiH~~bi~~::~1~;-···· 
1 

· .. 

. . I noKa31TBaeTCI! ~ tiTO Ilpl1trnH~~. aee.qHHCTBeimociru. KBa3iH~'ra.i~noHapHWC 
I T.:HP B 'paMKax ~o,iteJIH _(3~).)_ ~DJIJJ:eTCI!' CMeHa 3!_Ial(a roc R ~a.H~ :pe~ 
1 memte npo6J:t~Mll KOJIHtte_cT!38. ~aa~HCT~oHa:[)mt?C~T~HP ,B c.rryqae 1fX. 
IHee.qHHCTBeHHocTu.YcTo~trnaocTb'no.rrol!\UTeiil.mrx·cTa.IJ,l1oHap!{Uxpeme-

.l ::.~~~~E:~:2~::~:~.;s~·Mi}·~~~:~:~~~r:,:1· 
I BH~a ( 2.7) U MOJKeT. 6b!Tb npnMeHeHa pa3BUTa.H · BO BTOpo!t I'JiaBe Te- ; , 

·I opM ycT,ontrn~ocTH:no~oi!GfT~nbljbix, .c1a.wi~:taP~ p·e~eHH~·.B ttac.f~oc~ · 
; TH ,J\TOC n KB0C ~ . CTaiJ,l10HapHoro T~HP Mo~e.rru (~.I) : MMe1QT B~ ': : 

I·· ·. .• ·· •. J;&~'/c~1~a:1}ti7;::,?'t·(tjJi,·' · < ~;::; :j .. 
.. r~e f (z, -uJ.: - WYn~. ;M~Kirna~ocTn u ~acnonoli{eHUJi cli~-re~ peT. 

ryJIHpYJOiqUX cTepJKHei\, -u ~R B cp . {Mo~eJIIt ynpa.BJieHHn uMeeT_ TOT ; 
· ..•...•. -.... .. •• -· • .. __ .... .· · .. t .· 

JKe B~ ,tiTO H BO -BTOpon I'.ira.Be) ~ ,- . . . . . . . . . . , ·' . . . I .. 

. . TeopeMa 3~I Ec.rruRTOC O'l'pm~a'l'eJIEm (no.rroJKHTe.rieH),To C'l'~o+ 
HapHoe T-HP }.{C>,rr;e.rru ( 3.1) act-oorroTH.qecKU · ycTofitrnao (HeycToi1trnBoJ! . 

TeopeMa 3.2~ Ec.irn cyMMapHoe 3HatteHHe RTOC 11 RBOC oTp~a~ j_ · .· 

'l'eJibHO ( UO.irOJKH'l'eJibHO); TO cirimHoHapHoe T.:_HP MO,rr;e.rrl1 ( 3.!) .B. yc.rro.:. 
BUI!X Ha.JIUttiDI ytxpa.BJieHHH acJ1MnTOTUtieC~U ~CTOMtrnBO ( HeyCTOi\trnBO) f 

~ ·~--- ~--- ..... ~---~--- -~ ~ ......... --·· -·-- ·'-

···_.-. 

.. · ... ·:: ·,· .. ;·-:· ;• ... -.. ··._.. ";-:--·-:;-,._ ....... ; :.:··: .\ .. ·.... . ._ .• .· .... :. : .} 
• ,:: .. B'yCJioBHirx,'l'eopei.t!3.J; ,3~2.:npeAito.rraraeTCH, tl'l'O ·JIH6o.pa.ccMaT4 

p.iilaei-cncT~oi!aptmn•peJKID.!Ma.rio~.:uoiq}toc'l'li,.inf6o'3aBHcliMocTi>.ceJ 
tiSHHH, O'l' nepeME3HHbOC o6parHotf_eBJi3H: CJia6a. :, '" .. : . ; ·· .. 
· . · B § .. 3.2 paecMo'l'peffil 'yo~eJm T-HP _· B p&max · o,rr;Horpynnoaoro 
M!cMia~oHHoro np~6.rriDitemm -H· c xcmRpeTi-efi Mo,rr;e.itl1- nepeHoca. 
Ten.rra. IlepBrui-~iio,rr;eJib ~oqiaTottHo ·.npocTa 'no·_ CTPYKTY!>e · 'H · HeKoTopble 

: · · qacirmte c.rryqa.u · 3TOH . uo,tieJm pa.Hee pae'cMaTPHBaJIUCb : ~ aBTO- . 
··lpaMU( E:)J,uH~-.-.II~IDaM6pe,._ )loHr HryeH>l.II_pMireHeHHe pa3an'l'ofiB,Il;Hc- · 

cep'l'alwH TeO pH~ uoaBomie~ 'nojtyqu'l'l> CioJiee. o6~e .· H noiurhre pe3y.irbl 

Ta.Tl>J_· r_lfa_ .• 'l'·· e_·M .. ~TH. ~-e?~~---· ~?,rr;.-~b·<·~-~pe.· · H~-7a···_•'_fe_n.rr _a_ aTop• on 3a,qattu iiM ___ · e .• _e_T __ .---_-_._· 
BH~ · · : •'OT· · · '(J T• · · · ·· · · ··· · .. ' ·.· . ,. ·:.·.·, .... _____ -·=-tr:,-·_ +J..·n·(e./·. -7·(% t)} ·. • . •- :· 

!'::; i,' 'e~t>~~?~~ c~.ri'f~:ii,a,~.;~~,;::t .. . ·· ... ·. I 
:·>··.;_· _.··. ·'. :,···;-~·- ---~<-~-.> _,-:~--·-_._ :_. ·- --- . - :- ·- .. -.·- ·-! 

,...t -a 6 '- ! .......... _. =-'J..(chl z =i -; 'T'- (;;,tl), T~(o,t);o, o~ :r<h, o~ z. ~zoo ,t::1,tf 1 

: .. ~; 5;~~','' ' .: . :./'; .. ;:'· _:~_::, . : · .. ::< ... · ... " . ' l 
!n cnpaBe~HBa. wui. HP, npoHH3rurnoro TeX!ro.rrornt!ecin!MU Ka.Hruiru~rn _ .. · ! 

.lm>ICOTbl .• h , IlO : KO'l'opW,r -·· ilpoi<atl:unae'l'CI!< JKH~im~ Him r~aoninl ..• TertnOHO~ l . 
·~~~"(!~~ ~~.~ ~~~=~~. Jd~t::~c..~;::;:=;::r ~11:~~ •·i 

.. ! > r.rraaa IY (c_~I92-209) noq~eHa MeTo~ pery.rrHpU30BaHHbOC. ; 
•!u'l'epa.IJ,l1H < MPH)· pemeHHn li~Koppex'l'lrinc . 31i,rr;att J.{a'l'eMaTuttec!to~ Teopuu ~ 
.:<~P.MPH I!~HeTCH. OARUM H3 n'l'ep~OHJ:I!:DC MeTO,IlOB _pemeHM HeKoppeKTT 
·• :mrx aa,qaq,o6~an TeopM •KO'l'Oph!X, pa:rpa60'l'a.Ha B pa6o'l'a,x B.A.Mopo3oi 

·. laa.,,A.B .• Ba.Kyimmcxoro _n Ap•a.BTopoa.,, .·· ". • __ ._ ·-.·· ..• >: · · .. I· 
. ... I · B § 4.I ucc.rre,rr;y-..oTcn HeKoTopue cBoifcTaa MPH ~ Ha.JCO~eHHn ! 
· · .. _ .. ~n6JIIDKeiimiX·pemeHHt\~Jrum3furi.ric'ypaaHeHH~ nepa()ro I'oA~! ·. ··.. · · r 

l . · ; . __ .-. .. > ~T'U >=f't':> :: • ·; : • ; 
. . :a ru.rrb6ep'l'OBOM 'npocTpa.HCTBe H ~ '- · • ·· ._ .. . _ . . 

.· i : · EcJIH A~. Heo'l'pun;a.Te.rr:&Hi,tlt: ca.MoconpHiitelimn1 onepa'l'op; TO· H'l'epa•·; . r·-- ~·: ( ~:.!;.~~~; ::::~~t,~, , .. ~4;2, 
~.i:\e 8 ~ UO.irOJ!\UTeJrbHO.;.onpe~e.rreHiibii\ CaMOCOnpRJKeHmifi "onepa'l'Op. , , 

. ~ • . f_..HRe O.CuC.., J~ ,a ~~ :}~:r;·~p A, KO~ec>HH c -j 
___ _:;,.. ____ _ 



·\;J;:~ji;ijf~~:Z!{ij~iitli~l~~~;!}A}:(~S)!i:,'. · .. ·. 
II · TeopeMa·4.L IIycTh IICn.A.r+B) AJ\11 <1>,: q H' 14o"':'Uo •:l'or.qa'l~ _ 

- · . r 4 -1 ·· · ·.!!.£:cli -t , .. -: .. :."'., :.-...-~ . 
eCJilll cp> 1 .. :.To~_'Un~:u11~f<q.~!>m,[o+f'S~C)1 ntaJJ..~~l;:,/ I};:-~.;·.,: 

I:~~~E~2~~!&~~:~~f~;lli:o[~'~iii~~[u~o ... 
! npli 'Sjf' -.0.-_-_ .IlosTOMy,.MPH ·Sl3JD!eTCH ·peryiDipli3lip~HM _M:rtipHTMOM . 
i aaxo~eHM: rrpHc5JIID!teirnoro_ pemeffim Y.Pa:rmeHHJi ( 4.1)' ~-a ·ttoTopo~ poJIJ ,:_ 
j napaMeTpa peryJiRpH3~H urpaeT I!owio~ee a~~qe~~ irnCJia. iTepad· . 
t~tl.ECJIHA;. H3BecT~H 6ea'norpeii!HocTen:;'l'O aa npH6JtmteHHo~ peme- 1·; 
IHHe MO:ntO Bflc5HpaTb 11no C~TeM HOMepOM. no'~.IVIJi-KoTciporo .Bnepilue :> L '< I BflnOJIHeHO HepaBeHCTB~ nA 'tJ~ -f II~ '0- ( cpoco6: HeBH3IDt). • ·--- _,_: r· . 
I ~ .. ~~ ~~~:;.":::•n••::~::~!:·:~:~:t:~::j 
1 peKoMeH,I\OBaJI ce6H npH pemeHH.,n n!>attTHtieCRHj{ aa,tta~ .. UB HMTC?1llqeeL: · · 
; Bpewr HaH6oJiee qacTo ucnoJI&ayeTcs npH peaJXHa~n MPH.IlpHMepw < L , 

'' • < - •• •• ·_, - • .·- • • •• •• 

npHMeHeHHs MPH .IV1J1 pemeHM HeKoppeKTHWC aa,ttati TeopHH peaxTopoB ; . - . -.-. · __ , -. . . .. ., - -~.- . . •, t .' 
,I\aHfl B ripH.1IOli':eHHH. · . · ~ : .. · . _--. · . • : · . 

B § ·4.2 paaBH'l' MPH • .PemeHHH aei{oppexTaoii aa,ttatni KomH ,u,ns • . 

~1· 3BOJIIO~OHHWC ypaBH.eHH_ n: ne_pB.Oro_. __ n __ ,OpR ... ,I\}Ca B. ·_._·.Be_ IqeCT. __ BeHHO.,M I'HJib6e~--· __ ._1 
TOBOM npocTpaHCTBe .-. · .' - : . . ·• · - ' , · • . · · 1 
I . - .•... ·.. . . . -~t ~A::r;, ~(0) ::x::o '· ' . . .. ·- - (4.4) i : -
1 r.I\e A : J> (A)c H ~ R - lieorpaHHtieHHUn: caMoconpjnieHffi.m cinep~To~, · 

M;.. = sue<A:t:l:x;> =:+-:o· · ---· : ._ .: '··· 
n~u·t;%EP(A) . . ... _. _.. . . _. . . .·. . --~ 
IlycTb . rnA= i.nf(A:c;:c)> -~ . ·. 

. ' -At -~--- ._· . fl::r.II:1,X'?'-(.A) . . .. . . ' I I . e .x"(t.)~B:cn(t)=B:x:n-1 {i)+:x:o -tA-x,, . . . . . .. . · __ ·•. 
1 r.I\e. ~- - noJIOiKHTeJibHo-onpe;qeJieHHUn:. CaMOCOnpRli':eHHmt onepaTop. . i < · 

! ¥JI (4.5) npH.A::r:-=0 cXO,I\HTcs·K pemeiDUO.:x:{t) HeKoppeRTHon: 1 

! 3af\atiH KoWH (4~4)~~CJIH A::c4<0 ,TO (4.5) onpef\eJiseT peryJIHpH3HpY:-! · 
! !Oll\ll}i aJirOpHTM HaxO~eHHH npH6JIIDKeHHOrO pemeHM 3a,I\attn ( 4. 4) , I',I\9 . 
! poJib napaMeTpa peryiDipH3~ HrpaeT tiHCJIO HTep~n:.&r6HpaR paa-l 

. l~~trn_He B ,noJIYtJ:aeM paaJIHtmble K~H~eTHUe ycTon:tiHBue ruxropJ:i'!~--1.· 

L __ ~ _ _: ___ ~-~-:.-.~--~-~~- i2Q] L--~---.---.7---~-'7~~-_:- .·.:J. 

pemeHHH•3a,ttatiH ;(4~4)~ECJiii·_m.A > 0 '-,iO _ noJIOJlOOf B;, e~At(eo£A2t-1).l 
rJ,..> O H tiHCJieHHM- peMnarunm ( 4. 5 L aanHmeTcH B ·BMf\e '!· 

OZn(T)= Xn-1 ( '1') -'!}n-1 (T} +1J-o ('J'),. ·· 

, ·. jf:(A:'c2-~A1)jo,,1j~·(O)~=c;~~-~~ ·_, ,_ ,-_ . ·1 

·. a •• :.!;;'c:;:~~fli!'~~~ZJ:Zt.~~~·j.,; ..... ••• .J 
-. .. . . -· . . . . -·.. - .. · . . . -. I' 

p~KTm.tX 3a,I\ati,OCHOBaHHUe Ha CTaTHC'l'HtieCKOM UO,I\XO,I\e.OCHOBHOn:. j . 

I06'beRT HCCJie,I\OBaHl11!_ - CMCTeMa JIHHet\m.tx: aJI~eelpaHlleCKHX ypaBHeHHl 
·· · · .. A-tlr'=fT · . · (5.!) 

· c nJioxo o6yCJioBJieHHofl MaTp~ef:t .A: A. • 
I - K CMCTeMe ( 5.!) CBO)J.}!TCH MHOrHe aa,I\atiH o6pa60TKH ,I\aHHWC . 
!~H3HtieCKHX 3KCnepHMeHTOB,B TOM l!HCJie'aen:TpOHHO~M3HtieCKHXo 
1-. IIpii ciaiHcTHtiecxoM rio,I\Xo,qe olllM6KH B aMa.HHH J. (H MaTpm~ l . 
! . A : . ~ ecJIH TaKOBhte' l1MeiOTC1! M_ yqHTiiBruoTcJ:i) . TpaKTYJoTCH . :KaK CJiyt!a~ -; . 

1Hfle B~JIMtp'!Hfl J.! _Tpe6yeTcn: HettoToputt ypoBeHb 3HaHl11! 3aJ\OHl!: pac- ._ ! 

-~n~e.,I\~e~H;.;T:~~~!":~~:~~::~a1n3•·• ~- .cpaBHeHne. ~Byx OCHOB~ 
~; ncno~~ayeMWc a li.acTomqee . Bpewr, cT~THcnlt~ecKHX MeTO.I\OB -peme-; 
~HJI__.·_HeKOppeKT~ ,3a,I\att :'3H~a( 5~1) .. - C5anecOBCKOI'O H MHHHMaKCHOrO~ 
iC .KOTOpmm. npOH3BO,I\RTC1! CpaBHeHl11! BBO,I\HMOro B § _5.2 0606IqeHHoro: 

... ·. ~eTo,zia ~aKCHMMbHOI'O npaB,I\Ono~oc5Hn (OMllffi). · . · ... - ' . . ! 

I,··· ' .CncT. eMa (p~!) 3anHC. flBae.TCJi .B BH,I\S ·._ -
_.· · .. . •: ._ -At~-l~f~J, ... · .. - . (5.2) 

iJ:'.I\e :f. -.;.. _BeK'l'Op CJiyq~ OWHClOK~ ·• _· · 
I; :· . myaKUHIO _L~c~(1J) "'Pi(f.:: A it) ',r,I\e . J - .. · M3E8CTHSH peaJIH3ai 

. wm npaBO~ qac;T~ CHCTeMU (5.I),pj(:t;) - nJIOTHOCTb BepOHTHOCTH I 
. f:.rryqan:Horo. BeKTOpa s. ,Ha30BeM HCXO,I\HOn:. ~ya~e~ llpaB,I\OflO,I\06M. l 
·Ji:(!JIH H3BeCTHH H~CK~KO Heaaaifcmmx peMH3~n: fw··~f-r. CJiyqan:awt 
·peJIHtiHHAtl-tj!t, t.,.17r,ToH.pxo,I\HaH ~YH~. npaB,I\OflO,I\06Hs onpe,I\ei 
fJieTcii paBeHcTBoMLucif-tJ> ::-~Q1 p1 i(f~._A'tl),r.I\e p1i.cx? ,;, ruroTaocTb 'I 

.repOHTHOCTH 'CJiyti:~OI'O B~RTOpli~JL. , _ .. ·. _ _ . . : · _ 
• IlycTb ,I\OllOJIHHTeJibHO 3a,I\aHa Bfl60IJRa X1 , ... ,X W 3HatieHH~ CJiytlat\j 

Jmx: BeJIHtiHH t{_1 1 ~;; ~ fo1 ~ COBMeCTHSH _nJIOTHOCTb ~·epOHTHOCTH KOTOp!.IX 
... l f'l(:rt;~:•/~H; 1()>·napaMeTpHtieCKH 3aBH~HT OT HCKOMoro BeKTopa·U'I' · 

¢1YHKL\im . LQnp ~-u) ='P'l(Y 1 ,~~·;XH_; tl) Ha30BeM anpHopaon: _ ~~eft . npaal 

• _ .f~~o~o611JI ·~~": anpaop~a.H:. l3flc5op~J1 , ..... ,xN. ~BJUie~~ noBTopa~~~1 
.:c~·~:~:~ ____ -•·-·· --~--;;~ __ i2t!_ ___ - ~- ________________ : 
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I 't .~ya~ L~ (-u) ... L 11et~'~~l L~np(u) ~8.30_BeM o6o6Iqef.!Hoa iP~- f._'·, 

~ .. "~:A;rr~;J :~E-~1:T~~(,;~~~:;~~:~~~· ..•...• ' /) 
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"" ~:t~.~··;,..;L;.{: .. ~o()i~t~.~~o;..~:,.~~···· 
cyw.mpyeT anpnopHyio _im(popuruJ,mQ __ ()6'HCKOMOMpemeirnn .:ti.r.:li: HHJllo:i>Mar_·:, 

12~ii~~~~~~t~~i~a~\~J.····.· ·I _ B § 5.2 ,qa.Ho o6o6~qeHHe-OMMII-o~emrn Ha CJiyqeJr,Kor,qa aeH3Be~ :: 
cTm.t aeKoTop&e: iapaKTepHcTm~f-3iKoaoB~ pacnpe,qeJieHHB: ncxo~oa l I _ .. · · 

I H anpH_opaon. ·It· CJiiqafu!Wc BeJIHtriul CaB.npiD.!ep,ypoBf!H norPenrnocT~a! 
BeKTOP,OBfL 'HJ!H:~J ).~accMo.Tpejit.i ~~CTHLie_ CJiyti~'lt~.r,qa.,3aKO~ ) .· 
pacnpe,qeJiemm-J.·•u 'L,-~•aop.ran&m.te~ECJIH;s;.· ,_rzJ ,pacnpe~eJiem.t i.•• 
no _HOpMMbfn&•3B.Koaa:M c naP,&!eTpaMl! Mg i;.Oy' ; K~&. :.,;rt{;.l<fi c:·i!; 

·.~~7-~~:it~·.:~·i.~~~~Pi\r·J~(t-:q~HRj ·r:;;•:r ....... ·. 
i OMMn: L~1 «):f~- ·., ~~ " o.i•1 cl"J ', 11J .. -~ .. "o .. :·:: (5 5) 
I . ?. , 1>' :+ ·1 . ~ l ..;1 < , : .. · . .· - • ... 

·(;1 tiflA ~f,·f,~ \~1 6~J .I<~.i. ~i! · -_ -··- · 
·_OMMrr-oheH!ta:(5.5~~ ~Me~~~c(rq)e~~JiaraeTCB: ycp~Wt~HH~ lie!· 

'l'OJibRO TIO peMHaa.wmM -S -,a()~ no peMHsawum .ri _) ,pacnpe~eJieHJl 
1 no aopuan&aouy 3aROHY H ee T,otmoc~&; xapaRT~p~3yeTca ROBapH~- . 

I oaaon MaTpH~E1a J< ~ ·;(~:+A +Jet A'~-l. + J<-1, r1 . . ·... . . ' 
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!BH,q o~eHKH (5.6)(HanpmdepteCJIWR - MHOI'OMepHbrll MJil1nCOH,q). ' 

-_·. -• ~---~OMMri;;.o4E3HKl1. (_5. 6) np~ ~cTe~TB~~ •• OfP~~emmx_ cq9TOB:TM~m.t 11 · 

'~eRTHBHH. - :- . : · · · ·.·. ·· . ··:-. - _ -
-~--~· ~.:'B. §'·5_.3.pa~cl.!aTpi1na.eTCJi c~a.TH9Tl1tl~ctmf1-_.ueTo,zt. p~rueHHJI· cue~ 
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• YcTaHaBJIHBaeTen.~cBHs& M~.Pl40II: w perJm.fipHsoaa.HHID~ MeTo-. 
. ~ou HaHMeHbtirnx KBa.zUJaToEi (PMHK) A~H~ THx,oHoaa(~~·Tep~_oBrumo':'l 
! ro MeTo~a. pemeHWI YPaBHeHWl ( 5.!) •. B · yCJioBHJ:Ix HaJIHtnm · OWHClOK B · 
! 3~aHHH A H f ) .,naeTcir re_oMeTp~qe~:KM lmTepn{leT~'PMoq H ' : . 
lnonYTHO reoMeTpHtzeCKa.R:HHTepnpeT~.MHK,oTJ!HtlHBJI .0'1' H3B9CTHOfi, 
jreoMeTpHtre~KOtl HHTepripeTB.QHH MHK A.H.K_6.mroropoaa~:. ·: . . . . r 
1 B 3aKJIIOtreHHH ( c•257-260) ~a.H J(paTRHi\ o6~op · H .. a.HaJIH3 ocHoB,...i. 
jmrx pe3yJI&TaToB ~ccepi~ii,oTpa.l!teHHwc ili.nuP. B ai:iTopeq)epaTe~ q· 
I B nprutollteHHH (c.26I~30I): ripHBe~ima qacTb·KatrecTBeHiu.zx H• ! .~-
1ltrHCJieHimX pesyJI&TaToB no peU!eHHIO .. sa..rvitr MaTeMaTn~ecKofi Teopnn Bf! 
·C ITOMO~b!O M9TO~OB,np9~CTaBJI9mmx B ,I\HCC9p'l'~;a TaKllte npe,ItJia":' i 
~~I'a!QTCH HOBI~e YC'l'OfitrnBble trnCJI9Hmre aJII'OpHTMU peme!rnJt HeKoppeKT.:. ·J 
,mrx 3~aq H H9KOTOpb!e pe3yJibTaTh! ·no HX peaJIH38lJ,HHeHa OCHOBe ~ 

IQMMfi H MHHHMaKCHOI'O M9TO~a Xbi06epa.BBONfTCJtpo6aCTmrfi MCTO~ i 
lo~eHKH pemelinfi '!_19KoppeKTHh!X 3~aq,;ycTofitrnBhlfi no O'l'Home~ !( .... i_ . 
I60JibWHM Henpe~BH~eHHLIM. OWHO~KaM • B. H3Mepemm :f · ,;PooacT~a.R:, pMMII.,., j. 
!O~CHKa HM99T :BH)l. ' · , :: : >' .. rJ ': •.. <: · .... ·. : .··. ~ 

1
1 

> .~p~ •. :.a"istn~n.£!1 /;:f(fi~5<~014l~>.~~.~t, t1.11Xi;.~~~:~t, (rr.y• !.· ~ · 

I'Ae . . ·· · · · · · ·.· ·· · 
I .·· {_i_;:;c>~ l:x::I<K" ··' r:·· , e~.:1. ' .... 'I?! · 1 
I . J . . 

(x ::;;· · 2 

I P 
1 ~1"'1- ~ , I~I>J/6f .. .· ·•·•·.•.... c .. 

. .l(aeTcn: nTepa:wtoHHhlfi: ·Me To A liaxoii,qeHwi: · IieJilmefiticia ·.· poe5ac'iaoa .. · 
io~eHKH (II~!) ~PaCC!.{OTpeH.o· eyHMeH~J!Re 'pooagTHOI'~ 'cTaTHCTHtr~c~oro j' 
·o~eHHBa.HM ·WUt BOC~TiuroBJieHWl IPYf!~OHanbmrx 3aBHCHMOc'l'en.aefiT;I · 
!poHHo-!JlH3H'tlecim~ '_Ca.PilKTepucTuK .. ·c. HcnoJI,h30BaHHe~ · op'l'OI'OHaJibmix • ·1· · 
inOJIHHOMOB.BoCCTaHOBJieHHe npOBONf'l'CJI Ha OCHOB~ 3KCnepHM9HTaJibHb!Xl 
' -, , "· - .· . : . . , I. 

l~a.HmrX COBCTCKHXH 3apy6~lltHb!XHCCJie~OBaTeJiefi;noJiytreHmrx3a noc.;.j 
!Jie~e 30 Jie'l'.POClaCTHh!fi MCTO,l\. 0~9HHB.aHHJi UOaBO.rine'!' ;,B, qa~THOCTH~· 
' ' . . . . ... ·· . . . . I 
;BhiJIBJIJiTb 3KCnepHMeHTaJibHh!e H3MepeHWI,ROTOpW.t. npHITHCh!BaeTCR 3a- ! 

~lmleHHa.ll TO'tlHoc'rh •. riimilbMTCJt TBltllte .'llHMemrue ··pe3YJibTaTH pem~ 
j . . . ••.. • .. ·' . .• . l. 
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~ ,!U>yrHX ,HSKOppeKTHHX 3~aq,Ha.npHMep;BOCCTaHOBJieHHe··.ITJIOTHOC'nt 
·. ·' . . . . ·.· . . - . . . . . .. ,-. ·. . . .. ... I 

liep01ITHOCTH no BhlelOpKe C. npHBJiei'tleHHeM anpHOpHOfi. ~OPM8.IXHH •. C I 

noM~hiOOMMII.H. MPH,KopPe~ noJuLi>e_IIJ!OBJlAeJie~ B A3 peaKTopa j 
C. HCITOJib30BaHH9M ITOKa3aHHfi ~aTtrn~OB BHJ'TPHp9aKTOpHOI'O KOHTpOJIJii 
.•. · ·. OcHOBHLie pe3YJ!bTaTH. Bpa6oT~ npe~c'l'aBJieHo HayqHoe HanpaBJ 

, . .JreHite - :Ka'tlecTBeHHble H tmCJieHmre ife'roAb! HcCJieAOBa.HM ycTofitrnBo 

:-j CTH. pem.eHHfi····.3. ~a. q M.a.·T···e···MaTHtl·e·CKOf% 'J.'~9PHH .. pe .. aKTOpo·B· ~B.PaJ.ffi~ p.as·l' 

I BHTHJI KOTOpoi'O ITOJiytremr CJI9,IzyiO;qHe OCHOBmle HOBble pesyJihTaTH: 
· . . .··· i .Pa3BHTa oo~a.a: 'reopiDI ycTofitrnaocTH oTHocnTeJihHo KoHyca 
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