
MAtEMATHqECKA TEOPHSI ffA YilPABJlEH11ETO* 

M. XaJeBllHtce.11,** 

Yso.l{. Eewe speMe, KoraTO aa· npHnaraHe Ha MaTeMaTHKaTa B HayKH Karo rexHH­
KaTa, XHMHSITa HJIH OHOJIOrHHTa H roJI51Ma tiaCT "OT qJH3HKaTa 6e .n.ocraT'bqHa .n.ocra 
CI<pOMHa MaTeMaTHqecKa no.n:roTOBKa. Hew;o OT . JIHHeHHara anreopa, MaJIKO .n.mpepeH­
U.HaJIHH ypaaHeHHSI, ycroHtJ:HBOCT H 1'paHc<t>opMaIJ,HH, MO.lKe OH MaJIKO KOMilJieKCHH qJyH­
Kl\HH - Tosa oe .n.ocraT'btJ:HO, sa .IJ.a ce nocpemHaT nose11ero OT sa.n:atJ:HTe. ,lleH:cTBH· 
TeJIHO, noqrH He ce npHnaraxa cpe.n:crsaTa Ha "tJHCTaTa" MaTeMaTHKa, pasBHTH B oonacrH 
KaTo reopm1 Ha t1Hcnara, aJireopHqHa reoMerpHH, .llH<Pepem.i;HaJrna H anre6pHt1Ha Tono­
norn.11, a.nre6pHt1Ha K-reopHSI, reopHSI Ha oneparopHre H qJyHKI\HoHaJieH aHaJIH3 n T. H. 
l1 TOBa 6e C'bBCeM Heor.a:aBHa (B.>K. Hanp. [3, 4]) .. 

He~ara ce npoMeHHxa npes rrocne.n.HHSI tJeTB'hpr BeK, 3ae.n.Ho c 6'hp3o Hapacrsa­
w;ara MaTeMan1aaQH.1I Ha MHoro o6nacTH ce crnra .n.o pasMecrBaHe B caMaTa MareMa­
TH:Ka ..(-), KOSITO ce H3IIOJl3Ba B IIpHJIO»<eHIHITa H .U.Hec e OC'b3Haro, qe noreeu;ItaJIHO 
eceKH MareMarHti:ecKH Mero.u. Mome .n:a HaMepH ycnewHo npHJIO»<eHHe. B rosa OTHorne­
HHe e HHTepeCHO .n:a ce cpaBHH HanpHMep Cb.ll,'bp.>KaHHeTO Ha cm1caeHe IIQ XHMHtIHa qrn~ 
SHKa OT npe.IJ.H .n:eceT roJl,HHH c TOBa OT MHHaJiaTa ro.llHHa. HnH no-yMeCTHO B cny11aSI 
e zta cpaBHHM nporpaMHTe Ha .n.eceTara KOHcpepeHI.\Hff no yrrpasneHHe H nocJieP.HaTa 
JJ,Balicer H BTOpa KOHqJepeHI.\HH, rrpose.n.eHa rrpes .n.eKeMBpH 1983 r. B Catt AHTOHHO 
TeKcac1. 

06JiaCT. B KO.IITO ce np1rnara LUIJiara MaTeMaTHl\a H KOSITO OT CEO.II crpaHa 110CTaBH 
MHOro HHTepeCHH HOBH MaTeMaTHqecI<H: IIpOOJieMH, e MaTeMaTHqecKaTa (eneKrpo-) Tex­
H.HKaTa, Hapet1eHa cera MaTeMar0qecKa reopH.!I Ha CHcTeMHTe (em. HanpHMep C'bJl'.'bplKaHHeTo 
Ha [1])9• . 
. B re3H H.IIKOJJKO crpaHHUH me ce onHTaM .u.a HJIIOCTpHpaM KasaHoro 110-rope B'hpxy 
HffKOJIKo 110.zr.opaHH npHMepa Ha npo6JieMH sae,n:Ho c KparKo o6c'b>K.IJ.atte Ha H3110J18BaHaTa 
MaTeMaTHKa. 

1. CncreMH. OcaoeeH 11pe.n.MeT Ha HseJie.n.saHe e T. Hap. cHcTeMa, KO.IITo e ycTpoii­
creoro, 11pHeMaw;o BXO.D.HH CHrHaJIH (HJIH ynpaeJieHHH), KOHTO ea lt>YHKUHH Ha speMeTO, 
H B'h3 OCHOBa ila THX H3Jl'b'lBaw;oH3XOJl'.Hlii. c.Hrl-iaJIH (HJIH HaOJllO)J.aBaHH CHrHaJIH), C'bll\0 
<l>YHKUHH ua BpeMeTO. . 

.Ila pasrne.n.aMe uanpHMep cHcreMa, onHcaHa c 1<paeH 6poli o6HKHoeeHH JJ.HcpepeH­
UHaJIHH ypaBHeHHH KiiTO (1.1) HJIH (1.2) no~,n:oJiy 

(1.1.) 

(t2)· 

x=f(x, u), Y=h (x), xERn, uERm, YERP, 

XH1=f(xk,uk)• Yk=h(xk), xERn,uERm, YERP. 

TyK u ea .sxo.ztHHTe cHrHaJIH HJIH ynpaJ:1J1eHH.1ITa, y - H3XOJJ.HHTe HJIH ea6mo.u.aaaHH 
cerHaJIH H x - npoMeHJIHBH, OllHCBaIUH )J.eHCTBHTeJIHOTO C'DCTOSIHHe Ha CHCTeMara •. Ka TO 
npHMep c HcTopHtiecKo SHa11eHHe .na pasrneAaMe noJiera Ha caMoJieT. B cnyti:aH u i:a 
ynpaBJIHB8J.UHTe B'b3.lleHCTBHH, x e C'bCTO.!IHHeTo Ha caMoJieTa Ha eSHKa Ha MexaHHKaTa, 
T· e. C'bOTBeTHHTe CKopocTH H rrono.>KeHHH. H y e Ha6mo.zr.asaHoTo C'bCTOHHHe, T. e. KOJIH· 
ilecTBara, H3Be.n.emif OT . x, sa KOHTO HMS HSMepHTeJieH ype.n.. 
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K~To c.ne.n.sam; npuMep m;e saeMeM XHMHqecKH peaKTop c'hc cMeCHTeJI HJIH .u:eeTH· 
,liallHOHHa KOJIOHa, aa KOHTO x ea KOHIJ.eHTpaIJ,HHTe Ha peareanne H seJIHtlHHH KaTO Ha, 
lIHraHe H TeMnepaTypa, u e BXOJI.'bT Ha eHeTeMaTa, T. e. pasmfqHH peaKTHBH H MO>Ke 6H 
H8TOqHHK Ha TOnJIHHa, a y ea BeJIHqHHHTe, H3MepsaHH OT ypeJI.HTe' aa HaOJllOJI.eHHe Ha 
peaKUHHTa H/HJIH KpaHHHH npo.n.yKT Ha peaKIJ.HHTa. 

YpasHeHHHTa (1.1) H (1.2) OilHCBaT e,!I.HH cpaBHHTeJIHO HeocooeHO eJIOJKeH KJiac OT 
clileTeMlil. C'bm;eersysaT MHoro no-eJiomHu MaTeMan1qeeKH o6eKTH, onHcsam;H .ll.HHaMHqHH 
npouecu. HanpHMep BMecro (1.1) H (1.2) Mome .n:a HMaMe t1acTHH il.HCpepeHU.HaJIHH ypas­
HeHHH3, ypasaemrn c OTKJlOHeH apryMeHT, HHTerpo.n.mpepeHlJ.HaJIHH ypasHeHHH [ 5]. y CJIOlK­
HeHHSI OT TOSH nm o6atte Hesi-rnarn ea Heo6XOJI.HMH, aa .na O'b)J;e HHTepecaa C'bOTBeT­
HaTa MaTeMaTHKa. llopH B HaA-npOCTHSI CJiyttaA, KOraTO CHCTeMaTa e JIHHeHHa, (§ 3 no~ 
,ZI.oJiy) ce npunaraT MOIUHH MaTeMaTutteeKH MeTO)J;H. 

E.D.HH OT aaqHHHTe .n.a ee HHTepnpeTHpa HanpnMep ypaBHeHHe (1.1) e TO .n.a ce pas~ 
rJiem.na KaTo MeXaHHtteeKa CHCTeMa B CMHe'bJI Ha KJiaCHttecKaTa MexaHHKa, K'b,ll.eTO u ea 
B'bHWHHTe CHJIH H y ea Te3H npoMeHJIHBH Ha e'bCTOHHHeTO, KOHTO ea Henocpe.neTBeHO 
Ha6nro.n;aeMH. B H3secTeH CMHe'bJI TB3H nocTaHOBKa e no-.n;o6pa H no-TOttHa oT Tpa.n;H­
~HOHHO B'b3IlpHeTaTa B MeXaHHKaTa, K'bJI.eTO HHMa B'bHWHH CHJIH H HeHBHO ce npe,!1.no­
Jiara, qe BCHttKH npoMeHJIHBH Ha C'bCTOHHHeTo ea Ha6J110J1.aeMH [2]. 

OnHeaHHeTo Ha CHCTeMaTa (1.1) BKJIIOti:Ba ceMeHcTBO o6HKHoseHH .ll.Hc):>epeHUHaJIHH 
ypasHemrn, napaMeTpHaHpaHH c ynpasnemieTo u H MO>Ke .D.a ce otJaKsa, tte TYK m;e O'b.ZlaT 
noJieSHH HJJ.eH OT TeOpHH Ha oco6eHOCTHTe, TeOpHH Ha 6mpypKaUHHTe, pasnpocTpaHeHHe 
Ha oco6eHocTHTe H T. H. Tosa 1mrne>K.D.a e TaKa, HO sacera TOSH no.zr.xo.D. He e cepHOSHO 
HsyqeH. Bes C'bMHeHHe npmrnaa sa TOBa OT'llaCTH e Kp'br'bT OT B'bnpocH, c KOHTO ce 
CB'bp3BaT eHeTeMHTe (1.1) H (1.2). KaKTO me BH)J;HM no-.n.oJiy, TeSH B'bnpOCH ea pa3JIHtlHH 
OT KJiaCHtteCKHTe npooJieMH Ha aaaJIH3a KaTO C'b:rneeTsysaHe H eAHHCTBeHOCT Ha peIIIe­
HHeTO H CBOHCTBa Ha TOBa peruemi:e. 

2. HSIKOH THDH'IHH npo6JieMH B MaTeMaTHqecKaTa TeOpHSI ea ynpasneHnero. 3a 
onpe.n.eJieHOCT .n:a paarJie.l(aMe OTHOBO CHCTeMaTa (1.1). 4ecTO e sa.n:a.n.eHO IlOJl:XO.ll.HIUO 
Ha'laJIHO C'bCTOHHHe x 0 E Rn, KOeTo e TOti:Ka Ha pasHosecHe (TH MO)Ke H .!I.a He e ycTOH­
qHsa). HascHK'b.l(e no-.l(ony m;e HMaMe npe.ZlBHJJ; Ta3H HaqanHa aa.n.atta. 

2.1. c Ta 6 H JI H 3 a 11. H H c 0 6 pa TH a B p 'b 3 Ka Ha c 'b e T 0 ~ H He To. 
nupBHSIT B'bnpoc, B'b3HHKBam; no ecTeCTBeH Ha'IHH, e CJie.ll:HHHT: Mo>Ke JIH )1,a ce 

HaMepH <IJYHKUHH k: Rn-+ Rm, T. e. Hao6paaasam;a C'bCTOHHHeTo B'bB sxo.n;eH CHrHaJI, 
KOHTO cTa6HJIH3Hpa CHCTeMaTa, T. e. TaKasa, qe Xo e YCTOHttHBa HJIH acHMilTOTHqeCKH 

ycT0Hq1rna TOti:Ka Ha paBHOBeeHe Ha CHCTeMaTa x = f (x, k (x)). 
2.2. c T a 6 H JI H 3 a ~ H SI c 0 6 p a T H a B p 'b 3 K a Ha H 3 x 0 .ll. a. 
npH npoeKTHpaHe Ha CHCTeMH 3a ynpaBJieHHe e ecTeCTBeHO ,na ce H3Il0JI3Ba OOpaTHa 

Bp'h3Ka Ha C'bCTOHHHeTo. B .n:pyrn cnyttaH o6aqe no-ecTeCTBeHo e .11:a ee np1rnara oopaTHa 
Bp'bSKa Ha esxo.D.a. ToraBlil B'b3HHKBa cJie.ZI.HHHT npooJieM: c'bm;ecTsysa JIM eso6pIDl<eHHe 
k: RP -4 Rm, H3o6paaHsamo H3XO.Zla B'bB BXO.ll.eH CHrHaJI, TaKOBa, tte x0 e ycToAttHBa HJIH 

aCHMilTOTHqHo ycTOHttHBa TOti:Ka Ha pasaosecHe Ha ypasHeHHeTo x= f (x, k (h (x))). 
2.3 • .n o c Tu m H M o e T. 3a .n.a.D.eHo x E Rn .na ce noI<ame, qe C'b:rnecTsysa. ynpas-

JieHue4 a (t), TaKOBa, qe peweHHeTO Ha X=f (X, U (t)), x(O)=Xo .ll.OCTHra T01lKaTa ·x. 
2.4. Ha 6 JI ro .u: a e M o c T. HeKa ea .n.a.D.eHH Xi. x 2 E Rn H ynpaBJieHHeTo u (t). HeKa 

Yi (t) e H3XOJJ.eH CHrHaJI sa x=f (x, u (t)), x (O)=x,, i=l, 2. CTpo6JieM'bT e Kora oT 
X1 =l=X2 CJie,ll,Ba e'bI.J.J.eCTByBaHeTO Ha TaKoea t, qe Y1 (t)=l=Y2 (t). AKO e TaKa, KassaMe, qe 
penauHHTa x1=J=x2 e Haomo.n:aeMa. 

2.5. p e a JI H 3 y e M 0 c T. CHcTeMaTa ( 1.1) HJIH ( 1.2) c HaqaJIHO C'bCTOSIHHe Xo JJ.ec):>H­
HHpa (e o6m;HH cJiyttaH: HeJIHHeeH) onepaTop, ii,eikTsam; OT npocTpaHCTBOTO Ha ynpae­
JieHHH u (HanpHMep <IJYHKQHH [0,+ oo)-+Rm, KOHTO ea C""' Ha KOMnaKTeH HOCHTeJI) B 
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C'bOTBeTHOTO rrpoeTpaHeTBO Ha H3XO.UHI-1Te <jlyHKU.HH y (Hanp1rnep <jlyHKU.HH [O, oo)-+Rm, 
'KORTO ea C00). Ha11enrna HeI<a e .n:a.n:eHo u (t) EU. HeKa x (t) e pemem1e ea x= f (x, 
u(t)), x(O)=x0 (rrpH npe.n:rroJJo)!<eHHe, tJe TaKOBa eorn:ecTByea H e e.n;HHCTBeHo). AKo 
y (t) = h (x (t)), TOraea C'hOTBeTmrnT orrepaTop V Hso6pa3HBa u (t) s y (t). HeI<a cera e 
.n:a.n:eH orrepaTop V: u- Y. Toraea rrpo6JieM'hT aa peamrnyeMoCT Ha V e: Cbm;eeTeyea 
jm CHeTeMa (01' .n:a.n:eH KOHI<peTeH THIT), 3a KOHTO v e orrepaTop BXO)l.-H3XO)J.5• 

2.6. n. e K 0 M II 0 3 H n H 51. flpo6JieM'bT e .n:aJIH e B"b3M0}f{HO HarrpHMep e IlOMOID;Ta Ha 
o6parHa . Bpb3Ka TaJ<a .11.a ce paa.n:eJUl eaereMaTa Ha )l.Be IIO.lt;CHeTeMH, qe BXO)J.'bT Ha 
ROH .n:a e OT THX .n:a He BJIHHe Ha H3XO.ZI,a Ha .n:pyrara. 

2.7. f10 TH c Ka He Ha e My me H H H Ta. .Ila rrpe.n:noJIO}l{HM, qe OCBeH yrrpaB.ne­
HllHTa ea .11.a.n:eHH H BXO)J.HH B'b3)1.eHCTBHfl v, KOHTO ee paarJie}l{)l.aT KaTO eMymeHH5I, T. e 

.n:a.n:eea e CHeTeMaTa x= j (x, u (t), v (t)), y=h (x). HMa JIH Tairnaa <l>YHKU.IHi k (x), qe 

aKo x= j (x, k (x), v (t)), y=h (x), CMym;eHHf!Ta v .n:a He BJIHHHT Ha Haxo.n:a y? Mo}l{e .ll.a 
ce IlOCTaBH H B'b11p0CbT, .n:aJrn aa BCHKO s MOJKe .na ee HaMepH TaKOBa ke (x), qe v .na 
_HY.a E·BJI!iHHHe Bbpxy 11axo.n:a y. 
, . 2.8. OnrHMa.nHo ynpaBJieHHe H eHHTea. HeKa B .n:orrbJIHeHHe K'bM (1.1) ea 

.zi.a.ri.eHH u.eneeo MHomeeTBo, HanpHMep x 1 E Rn, H KpHrepHH aa KaCJeereo Ha ynpaeJieHHeTo 
J (x ( · ), u ( · )). flpooJieM'bT e .n:a ee HaMepH TaKosa ynpasJietrne, KOeT o npeBe}l{.n:a C"be­
TOHHHeTo Ha CHeTeMaTa OT Xo B X1. rrpH KOeTo eTOHHOCTTa Ha J e MliHHMaJIHa. Heo6-
:X:O.D.liMH ycJioBHH aa onTHMaJIHOeT ee .n:aeaT oT npHtt11,1ma aa MaKeHMYM Ha noeTpHrHH. 
ToaH npHHU.HII ooaqe He Mollie .n:a ce 11anoJiaBa, aKo ce TbpeH yrrpaenem1e BbB BH.D: Ha 
oopartta Bpo3Ka U=k (x). Bb3HHKBa BbilpOCbT, )l.aJIH OIITHM8JIHOTO ynpaBJieHHe u(x) sa 
KOH .n:a e HatiaJIHa To•IKa X M0}J{e ,ll.a 6b)J.e npe.n:eTaBeHO BbB BH)l. Ha o()paTHa Bpb3Ka. 
QrrosopbT Ha T03H Bbnpoe e THeHO CBbp3aH c npo6JieMa 3a Jl.OCTaT'btfHO .n:o6pa CTpa­
TH<\>HKau.1rn (B cMHCbJI Ha .lI.tt<Pepem1.HaJIHa ronoJiornH) Ha MHO}l{eCTBOTO OT Te3H x E Rn, 
KOHTO MoraT . .n:a O'b.n.aT .!lOCTHrHaTH aa BpeMe t [l 0, 11]. 

2.9. Mo .n: e JI H pa He no o 6 pa a e u.. HeKa ea .n:a,ZI.eHH JI.Be rneTeMH 1 H 2, CHMBO­
JliitJHO npe,ll.eTaBeHH Ha qrnr. 1. 

~! ? \--. ...I !~-
'----~ ~------+-

2 
--+--_ ... , 

'--------' 

---·-+-----1 

<!>Hr. 

flpo6JieM'bT e .n:a ce HaMepH TaKaBa eHeTeMa ? qe rroeJ!e,!loBaTeJIHO eB'bp3aHaTa 
ABOHKa ? H 1 .n:a 6'b.n:e 11.n:eHTHtfHa e 2 B CMHebJI Ha exo.n-Haxo.n:. ToBa, paa611pa ce, e 
eaMO e.n:Ha OT Bb3MO}J{HOCTHTe 3a MO,ll.eJIHpaue no o6paaeu.. 

BCH<IKH rrpo6JieMH no-rope c H3KJUOtieHHe MO}l{e 611 Ha 2.7 HMaT .n:eTepMHH!ieTHtIHo 
eeTeCTBO H ee OTHaCHT ,ll.O .n:erepMHHHpaHH eHcTeMH. Paar.ne.JK.n:aJIH ea ee H eHCTeMH OT 
BR.LI.a (1.1 ), B KOHTO ll ee irnreprrpernpa Ka TO CTOXaCTHIIeH npouec, HarrpHMep 6HJI wyM. 
Torasa x H y ea eroxaeTH'IHH rrpou.eeH H BCHtfKH rro-ropHH rrpo6JieMH MoraT Aa ce no­
CTal'lHT OTHOBO e TOBa )l.OTibJ!HlneJIHO yeJIO:lKHeHHe. 

B .ll:OII'bJIHeHHe cbm;eeTByBa rpyrra OT THilH'lJHO eTOXaCTH'IHli npo6JieMH, OT KOHT 0 
me oT6eneiKa TYK eaMo e.n:11u. 

2.10. <l>H.11TpauHfl. PaarJie:>K.n:aMe cHeTeMaTa x=f (x, u), Kb~eTO u e 6HJI myM H 
uaxo.n:br como e Cll-JymasaH c OHJI llIJM, y=h (x)+v. Opo6JieM'bT e rrpH .n:a.n:eHH aao.mo­
,11,eHHH y ,1 0 ~s::o; t1 .n.a ee rrpeeMerHe yenoaHoro oqairnaHe ea x (t). 
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3. JlHHeAHH CHCTeMH. KpaHHOMepH!ne JIHHeMHH CHeTeMii IIMaT BH)J.a 

(3.1) x=Ax+Bu, Y= Cx, Xo=O. 

Te3H eHeTeMll ea TOJIKOBa npoCTH, qe ebOTBeTHOTO 1rno6pa»<:eatte BXOJJ:-H3XO.ll: MO)Ke 
.11.a ce 3anmue a HBeH BHIL 

(3.2) y(t)= J Ce<t-<JA Bu(t) dt. 

0 

Ha npl>B rrorJieJJ. e TPY JJ.Ho JJ.a ce noBHpaa, qe sa H3eJie.n.aaHe Ha TaKHBa cttcTeMH e 
Heo6xo.n.HMa ClIO>l<Ha MaTeManrna. lleHCTBHTeJIHO 3a Ta3H CHeTeMa rroaeqe OT BbilpOCHTe, 

npe.u.cTaaem1 B 2, HMaT y.n:osJieTBopHTeJIHH oTroaopH H CbllieCTeyaaT pa3yMHH aJirop11TMH 
3a npecMHTaHe Ha KOHKpeTHHTe pewemrn. 3acJiylirnaa .u.a ce oT6eJielI<tt, qe npo6;"leMbT 
3a OOpaTHa Bpb3Ka Ha H3XO.U.a BCe orn;e e peweH caMO B HHKOH qaeTHH eJiyqaH. 

PeIIIemrnTa Ha no-ropHine npo6JieMtt ce oT11acs:rT o6aqe sa cpHKettpaHH c11cTeMH. 
Hern;aTa .n.pacTHqHo ee npoMeHHT, aKo ce pasrneih'..11.a ceMeHeTBO oT JIHHeiiHH cHeTeMH 

(KbJJ.eTo A, B H C aastteHT OT .11.a.n:eH aapaMeTnp). Bn3HHKBa HanpHMep npo(faeM'hT, JJ.aJIH 
MO}l{e .u.a re KOHeTpyHpa eTa6HJIH3Hparn;a o6paTHa Bpn3Ka BbB BH.U. Ha MaTpm.(a !(, KOHTO 
saaneH no· HenpeKbcHaT Haq11H OT rrapaMeTpHTe npu yeJiomi:e, qe A+ BK e ycToifqHaa6• 

llpyr npo6JJ.eM e JI.aJIH a1rnarn: MO:»ce .11.a ce HaMepH cpHKrnpaHo K, KOeTo cTa6HJIH3Hpa 
CHCTeMaTa sa BCHqKH CTOHHOCTH Ha napaMeTpHTe OT .u.aAeHO KOMilaKTHO MHO>KeCTBO. 0T­

roaop1>T Ha ITOCJieJI.HHH Bbnpoc rJiaeH: HCBHHarH; 3a )J.OKa3aTeJICTBO ee H3IlOJI3BaT apo­
eTpaHeTBa Ha CTeiiH H HHTepnoJiaU.HH Ha KoMrrJieKCHH <PYHKUHH [l 4]. 

06mo B3eTO, M8JIKO e H3BeCTHO KOH OT H3BeCTHHTe aJiropHTMH 3a pernaBaHe Ha 
pa3JIHqHH aan;aq!f ea HenpeK'beHaTH 110 OTHOWemi:e Ha napaMeTpH H 3a KOH aa.11.aqH 
C'blr(eCTBJBa HerrpeKbCHaT aJiropHT'bM7. 

BCHl!KH Te3H npo6JieMH ea caop3aHH c JIOKaJIHaTa H rno6aJIHaTa CTpy1aypa Ha npo­
CTpaHCTBOTO OT BeHql{H JIHHeHHH CHeTeMH. 

iloseqe OT BbilpOCHTe OT T03H rraparpa<P ea o6CbJI.eHH Il0·110.l1,p06HO B 063opa Ha 
aaropa B [29]. 

HaKpaH Ha TOBa 6erJIO, HellbJIHO li oorn;.) ormcaHHe Ha Bp1>3KHTe Ha JIHHeHHHTe CR­

CTeMH H TeOpHIITa Ha yrrpaBJieHHeTO e pa3J!Hl{Hlf JJ,HJIOBe Ha MaTeMaTHKaTa ll.\C OT.,l'(eJIHM 

HHKOJIKO AYM!f aa cPHJITbpa Ha KaJIM1H, (2.10 rro-ropeJ. Pasrne>KJJ.aMe CHCTeMa, onHcaHa 
OT eToxacTH'IHO JJ.H$epeHuHaJIHO ypasHeHHe 

(3.3) dx=Axdt+Bdw, dy=Cxdt+dv, 

Kb.n:ero W, v ea He3aBHeHMH BHHepOBH npou.ecH. 3a,n:aqaTa ee ebeTOH B npeCMHTaHeTO 

Ha yeJIOBHOTO oqaKBaHe x(i)=E[x (t)/y (s), O::::;s<tJ. PemeHHe Ha Ta3H 3a,!l.aqa e clJHJI· 
TbpbT Ha KaJIMaH - oIOCH: 

dx=Axdt+PC7 (dy-Cxdt), dP=(AP+PAT +BB7 -PC7 CP) dt. 

YpasHeHHeTo sa P, KoeTO e rneTeMa OT 06HKH0Bem1 J1.H<Pepem1.HaJIHH ypaaHeHHSI 
(6e3 eToxacrnqeH eJieMeHT - el(HH sa6eJie}l{HTeJieH cpaKT l), e MaTpHtIHOTO ypaaHeHHe Ha 
PttKan1. Tosa ypasHemi:e, H3rJie}l{,!I.a, HMa 0611qaii .u.a ce rrosiBHBa HaBeHK'hJl.e B MaTeMa­

THKara, Hanpm.Iep B TeopHHTa Ha TpaHCITOpTHHTe sa.n:aqH, Teop1rnTa Ha peweHHHTa, 3a­
.u.aqHTe sa cpaKTOpH3ar.urn If T. H., TOJIKosa, qe Ha Hero ea nocBeTeHH MOHorpaqrnH [4, 42]. 
lUe ee BbpHeM Ha <PanTpaU.HHTa 11 Ha ypasaeHHeTO Ha PliKarH B CJie.11.sarn;1rn aaparpacp. 

4. Hemu1eit1rn: cHcreMH. Crre,ZJ, KaTO pa3r1011araMe e JnrneiiHa Te0pa11 H rrpe.n:. Hae 

B'b3HHKBaT HeJIHHeHHH 3a.n;aqH, wrnceM .n:a oru1TaMe eJie,lJ;HOTO: 1} .n:a HaMepHM HeJI rneeH 
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aHanor Ha no.n:xona, KOHTO ycneuIHo pewaaa sa.rwmTe B JIHHeHHHH cnyt:iaii: H 2) .n:a JIH­
HeapHSHpaMe no e.z:t:HH HJIH ll.pyr Hat:[HH. 

YI )J.BaTa IlbTH Ha H3CJie)J.BaHe ea H3DOJl3B8HH )J.OCTa HHTeH3HBHO B CBeTa Ha CHCTe­
MHTe H ynpa{3J1em-1ero H rn;e ce onHT8M .n:a Ka>Ka TYK HHKOJIKO .z:t:YMH sa TSlX. 

4.1. He JI H He ii Ha Teo p H 11 Ha pea JI Haye Moc T. CT0.n;xo.11;Hrn;o cpe.n:creo sa JIH­
HeiiHara reopHH sa peaJIHsyeMOCT ea xaHKeJIOBHTe <PopMH, HJIH 00-TOt:[HO creneHHOTO pas­
BHTHe Ha npeXO)J.HaTa l\>YHKUHH F(s)=C(sT-A)-1 B, KOSITO CB'bp3Ba JJannacoBHTe Tp8HC­
$opMaUHH Ha BXO.ll.HHTe H H3XO.l(HHTe 4>YHKrtHH. CToHe KpHTepHHT sa peanesyeMocr ce 
cpopMymi:pa B TepMHHH Ha X8HKeJIOBH cpopMH, C'bOTBeTCTBa~H Ha CTeneHHO pa3BHTHe Ha 
Tase pa:neoHaJIHa Marpet:iea cpyeKUHH. TasH qacT or TeopHHTa sa peaJmsyeMOCT, Hsrnem.n;a, 
e HaMepHJia ecTeCTBeHO pa3BHTHe B paMKHTe Ha HeKoMyTaTHBHHTe cTeneHHH pe)J.oBe H 

. pe.n;oaeTe Ha BonTepa [34J. 
KaKTO o6HKHOBeHo, KoraTo ce o6o6rn;aaa, B'b3HHKB8T HOBH acneKTH. OcraHanara qact 

OT TeopHHTa Ha peaJIHsyeMOCT (cbrn;ecTByBaHe H e.zt.FIHCTBeHOCT B'bpxy rna,ll.KQ MHOro­
o6pa3He) H3IlOJI3B8 C'blll;eCTBeHa qacr OT anapara Ha JI.HcpepeHUH3JIHaTa TOilOJIOrllSI [35J. 

4.2. y n pa B JI SI e M 0 c T, H a 6 JI 10 JI. a e M 0 c T H c Ta 6 H JI H 3 H p ye M 0 c T. B JlHHeH:­
HaTa reopHH Ha cHcTeMHTe Ba>KHa ponH Hrpas'lT T. eap. A mod B HHBapeaHTHH no.llnpo­
crpaecrea, KaKTO H HHKOH rexHH o6o6rn;eeHH H )J.BOHCTBeee noHHTHH. CTo.ZJ;npocTpaH-
CTBeHoTo Vc.R" e A mod B HHeapHaHTHO (sa CHCTeMaTa x=Ax+Bu). aKo C'bll(eCTByaa 
MaTpHna Ha o6parna Bp'b3Ka K TaKaBa, qe V e HHBapHaHTHO cnpHMO A+ BK. C .llPYrH 
JI:YMH, roraBa, KoraTo sa Koe .n:a e x (0) E V Mo me )la ce HaMepH ynpaeneHee u (t) Ta­
KOBa, 11e x (t) E V, t~O. Toea noHHTHe e eamHo npH .zteKoMnosHUHHTa H eJIHMHHHpaHeTo 
Ha CMymeHHH, B>K. T. 2.6 H 2.7 no-rope. 

HenHHeeH saMeCTHTen Ha JIHHeHHOTO BeKTOpHo npocTpaHCTBO e CHOIT'bT OT BeKTOpH 
c no.nnpocTpaHCTBa, C'bOTBecTeysaw:e Ha no.ncHonoBe. B TOSH cnyt:iaH: ce oKasea, qe 
BMecTo .na ce pasrJiem.naT no.nnpocTpaHcTsa Ha rro.nrrpocrpaHCTBOTO Ha C'bCTOSIHHe Rn, 
Tpfl6Ba JI.a ce aHaJIH3HpaT pasnpe.n:eneHHSI, CHpeq llO)J.CHODOBe Ha T8HreHU.HaJIHHR CHOil 
K'bM MHoroo6pasHeTo Ha C'hCTOHHHeTo, a C'bW:O C'bOTBeTHHTe pasc;7IoeHHH. Opes nocJieJI:­
HHTe ro.ztHHH ce oqepTaaa HeJIHHeii:HaTa TeopHSI Ha TOSH Kp'br OT sa.naqH (36, 46, 47, 48]. 
AKo .nonycHeM, qe ,,ecHt:iKo BopBH n0Be11e HJIH no-ManKo JI.o6pe B'bB ,,BCHt:[KH B'bSMomHH 
CBeTOBe"' pasyMHO e .n:a npe.nnoJIO>KH M, qe npetIKHTe sa CTaOHJIHSaUHSI ea B ITO)J.XO)J.Rll(HTe 
cpaKTOpH3aD;HH. 

4.3. He JI H He H: Ha qi H n T pa u H H. Tosa e HeJIHHeee aaanor Ha aa.naqara, HaKpaTKo 
onHcaaa B T. 2.10. 11MaMe HeJIHHeHHa CHCTeMa, sa.n:a.zr.eHa C'bC CTOXaCTHt{HO )J.HcpepeH­
U.HaJIHO ypaBHeHHe 

dx=f(x)dt+O(x) dw, dy=h(x) dt+dv. 

Bonpoc'bT e, .ll8JIH cbm:ecTByea KpaiiHoMepeH pe1<YpC11BeH cpHJIT'bp sa rrpecMHTaHe ea 
ycnoaHoTo oqaKBaHe x (t)= E [x (t)/y (s) O<s< tJ. KpaHHOMepHHHT peKypcnseH cpHJIT'bp 
.zr.ecpHHHpaMe KaTo KpaHHOMepHa CHCTeMa, ynpaBJIRBaHa OT y H C H3XO.Zl x(t): 

dm=a (m) dt+f3 (m) dy, X=Y (m). 

<f>HJIT'bp'bT Ha KanMaH - BIOCH y .noaneTaopsrna TOBa· ycnoene B JIHHeHHHH cnyqaii:. 
HeKa oT6ene}f{HM, lie 4,lHJIT'bp'bT Ha KanMaH - 610ce e T'bKMO TaKO!la ycTpoiicTeo. 

E.11.Ha KpacHea H.D.eff Ha 6poKeT, KnapK H Mnrep [60, 61J noKassa, qe cJiomHOCTTa Ha 
cpHJITpartHOHHaTa aa.naqa H C'bm:ecTByBaHeTO Ha <l>HJIT'bpa ea CB'bp3aHH C'bC crpyKTypaTa 
Ha anre6paTa1 Ha JlH Ha .ll.HcpepeHU.HaJIHHTe onepaTopH OT CTOXaCTHt:[HH ypaBHeHHH, KOHTO 
OilHCBaT eBOJIIOilHHTa Ha HeHOpMHpaHaTa IlJI'bTHOC'f Ha x (t), T. Hap. ypaBHeHHe Ha .n 'bH­
KaH -MopTeH3eH - 3aKaH (DMZ) [ 49, 50, 51, 5·2, 53]. 
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Maoro Ba)!{HH ea H B'hnpoCHTe 3a ycTOHlJHBOCT (.po6acTHOCT") Ha DMZ-ypaBHe­
HHeTO. TyK Hrpae sa:arna poJUJ cToxacTHqHoTo CMHTaHe Ha Mam·rnsett [58, 57J. 

4.4. JI H He a pH 3 au. H H. HaH:-uasecTHaTa tt Haii-aayqeHa aanaqa aa mrneaptt3al.(H5'1 
e 3a.LI.a'<IaTa, Hacne.rr.saHa OT flyaHKape B HerosaTa JI.Hceprau,HH. ,Ua paarneJJ,aMe cHcTeMaTa 
OT JI.HcpepeHI.(HaJIHH ypaBHeHHH 

x=f(x), t (0)=0, 

f (x)=Ax + lJJieHOBe OT no-BHeOK pe.n.. 

3a.zr.aqaTa e .n.a ee rroKa}l{e Kora ebUJ,ecTsysa HeJIIrneeH (JioKaJieH) JlHcpeoMopcpH3'bM 
([>:Rn__.., Rn, y = ([> (x), KOHTo, rrp1mom:eH K'bM CHeTeMaTa ( * ), 51 rrpasH eKBI1BaJ1eHTHa Ha 
JIHHeHHaTa H qaeT: 

Y=Ay. 
Cbr.u:mi:T s'bnpoc MoJKe .11.a ce noeTasH no-o6r.u:o sa CHCTeMa OT m ;:i;mpepea~HaJIHH ypas­
HeHHH 

Xi=f;(X), ft(O)=O, xiERn, 

Y=Aiy, YiERn. 

EJJ.HO OtieBH.11.Ho Heo6xo.n:HMO yeJIOBHe e aJire6pttTe Ha JlH, rettepupaHH OT BeKTop-
·: HHTe no.n:eTa / 1, •.• , f m II A 1, ..• , Am, .n:a ea H30MopcpHH (no ornornem1e Ha /i-+ AJ . 

. TasH aanaqa e seqe CbBeeM 6m1aKa .n.o npo6J1eMa, Kora HeJnrnei'rnaTa yrrpasmieMa rn­
cTeMa 

x=f(x, u), xERn, uERm, f(O, 0)=0 

MO>Ke .!la 60.n:e mrneapH3HpaHa, cneu.uaJIHO KoraTo f (x, u) e OT EH.LI.a f (x)+ :E7~1 gt (x)u. 
T oaa npo6JieM sae.rr,Ho c peJJ,HU.a es'bp3aHH c Hero BbnpoCH, Ka TO ttarrpHMep Kora e 

B'b3MOJKHa JIHHeapH38U.HH npH H3DOJI3BaHe Ha HeJIHHefrna o6paTHa Bpb3Ka, npnBJIHtia Ha­
noeJie.D;'bK BHHMam1eTO Ha MHOro H3CJJenosaTeJIH. TexHHKHTe aa JIHHeapH3aU.Hff HaMHpaT 
KOHKpeTHO np1rnom:emi:e B yrrpaBJJffBaHeTo Ha JieTaTeJIHH anaparn If B po6oTHKaTa [66, 68, 
69, 70, 71, 72]. 3a JIHHeap11sau.mna Ha PHKaTHesoTo ypasttemie or 2.10 B)!{. [77, 78, 
79, 80]. 

4.5. Jl p yr H K pa e H B H K JI a e 0 Be 0 T e H c Te M H. JlHHeHHHTe CHeTeMH ea rrpHS!THH 
H HHe 3HaeM MHOfO sa T.ffX, HO B MHoro eJJytiaH Te He ea .n:oeTaT'btIHO 6oraT KJiae. A6-
erpaKTHHTe HeJJHHeHHH CHeTeMH OT esoH eTpaHa ea rrpeKaJieHO o6m:H H sa Tl'IX qeeTO 
.n:opH He 3HaeM TOllHHTe B'bDpOCH, Ha KOHTO Tp.5I6Ba .n:a .n.a.neM OTrOBOp. 3aroaa ee Tbp­
eHT TaKHBa KJiaeose OT CHCTeMH, KOHTO, OT e.n:Ha crpaHa, .n;a 6b.l(aT .n:ocTaT'bLIHO pery­
mrpHH no.n;o6Ho Ha JIHHeHHliTe CHCTeMH, a OT .npyra - .n;ocraTbtIHO pa3JIH'lHH, aa .II.a ee 
I105JBHT HOBH MaTeMaTH'leeKH l\>eHOMeHH. TaKHBa Morar .LI.a 60.n:aT euereMHTe, necpHHHpaHH 
B'bpxy rpynH Ha JlH, KOHTO ea XOMoreHHH OTHOCHO rpaHeJiaI.(HH. KaKTO Belle HHKOJIKO 
Il'bTH crasa B MareMaTHtieeKaTa TeopmI Ha CHeTeMHTe, IlbpBaTa pa6oTa B TOBa HarrpaB­
neHHe e Ha Po.n:mep-EpoKeT [59, 7 4, 76]. 0Kaaea ee, lie JIHHeiiHHTe CHeTeMH H eHeTe­
MHTe, pasrJie:lK.n:aHH Ha BpoKeT, ea e1<eTpeMaJJHH eJiytiaH Ha e)J.HH o6m: KJJae OT CHCTeMH, 
c»oreeTCTB8IIl; Ha a6enosaTa rpyrra Ha JIH H Ha noJiynpoeTaTa rpyna Ha JlH. 

5. 3aKJ11011euue. DpaKTHLieeKH eeHtfI<H o6eo>K.LI.aHH no-rope rrpo6JieMH ea ocHoBaHH 
Ha OilHC'aHHe, H3!10J13Bam:o rrpoeTpatteTBOTO OT C'beTOl'IHHe H TOBa .rr.o fOJIHMa eTerreH ee 
.U'hJIJKH Ha H.D;eHre Ha P. E. KaJIMaH H Ha roneMHre KOMepqec1<11 ycrrexH OT npmrome. 
HHHTa Ha <l:>HJITbpa Ha KaJIMaH - oIOeH, H3ITOJI3Bar.u. rosa on11eatt11e. llo.n. Bonpoe e .n.aJIH 
Ta3H rJie.llHa TOtrKa ll.(e ee aanasH e 60.neUJ,e rrpH aHaJJH3a Ha MHoro roJieMH eHereMH, 
e'bCTaBeHH OT rOJIHM 6poii no.n:o6HH KOMilOHeHTH [65]. 
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CTpH BCHL!KH CJiyL!aH 06aL1e e HCHO, qe MHoro MeTO.ll.H, H.ll.eH H pesy.lJTaTH OT aJirefl­
PHl!HaTa reoMeTpHH, rpyn11 11 aJire6ptt Ha JlH, TeopHH Ha onepaTop11Te, .n.mpepeHu.HaJrnara 
reoMeTpl!H l! TOilOJIOflUJ, aJJre6pHL!HaTa TOilOJIOnrn, KOMilJieKCHHH aHaJIH3, npOCTpaHCTBaTa 
Ha Xap.ll.H, cpyHKUHOHaJIHHH aHaJIH3 H T. H. H T. H. w:e HaMepHT HHTepeCHH rrpHJIO)l{eHHH B 
TeopHHTa Ha CHCTeMHTe H ynpaBJieHJ.IeTo. I1 o6paTHO, TeopHHTa Ha ynpaBJieHHeTO 111;e 
nocraBH rpy.ll.HH sa.11.a1rn B Tes11 o6Jiacnr. KaKTO H3rJie>K.ll.a, rnsri: TeH.ll.eHLJ.HH w:e rrpo.ll.bJI>KH 
.n:a ce yTBbp.>KJJ.aaa 11 B 6bJI.ern:e. 
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EeJie>KKH Ha aBTOpa H npeBoJI.aqa 

l Emero.n11a Koatjlepe11mrn, opra1111aHpaHa OT I1HcT11Tyra no eneKTpOTexuHKa 11 e11eKTpoH11Ka (IEEE) B CAW.. 
CToCJle.llHaTa XXV KOHcl>epe11u1111 ce ci,cro11 B AT11Ha npea .neKeMsp11 1986 r. - Se.11.. npeB. . 

a C'hll.lecTsyaa 6eanopR.ll'bK a TepM11HoJiorm1Ta, KOeTo anpo'!eM e ecTecTse110 aa e,llHa HH.Tepm:1cu11n1111-
. uapHa o6nacT. Il»PBllTe 3a.Lla'IH OT ,llHe!IlHaTa TeOpH!l Ha ynpae11e1111eTO B'b3HMKBar npe3 40·re 

ro.1(11HR a eneKrporexa11Kara. npea 50-Te roJlMHH raaH o6nacr aano'laa .!la ce Hapwia K116ept1.e­
THKa, a npea 60-re -reop1111 Ha .c11creM11re. Y 11ac TexuH'lecKara HayKa aa ynpas11e1me ce uapH'!a 
aBTOMaTHKa HJIH reXHH'leCKa KH'5epHeTHKa (K'bM KOHTO ce npH'IHCJI!lBaT Ii pa60THKa, CHcreMorex­
HHKa 11 T. H.), a c»oTBeTHara MJlTeMaT11'!ecKa o6nacr - (MaTeMaTH'leCKa) reop1111 Ha ynpasne1111ero. 
- Sell. npee. 



110 M. XaseBHHKeJI 

He1<a CH npe.ucraBHM e.umr MeTaJ!Hl!eCKH IIp'.bT c TeMrreparypHH ceH30pH, MOHTHpaHH B OT.QeJIHH TO'IKH, H 
ynpaamteM TO!lJIHHeH H3T0l!HHK B e.mrnmt Kpali. 

4 Or Aa.ueHo MHOlKeCTBO Ha )lorrycTHMH ynpasneH1111. - SeJZ. npes. 
5 MaKap KpaliHOMeprrara JJHHeiirra reopHSI Ha peana3yeMocrra .ua e a sa)loaom!TenHo C'.bCTOSIHHe, uMa ow:e 

MHoro KaKBO 11:3 re npaBH ITO OTHOIIIeHHe Ha CTOXaCTHl!HHSI I! 6paroatte.o; [44, 45]. 
s TyK r'l>MlKH or ueperneHn npo6neMa H arrropmMH, 1<011ro <j:lyHKIUiOHHpar, 6es .o:a ce 3Hae 3amo [12, 13]. 
7 Crasa .uyMa 3a rosa, JJ:ami: MaJIKH HsMeHeHHll Ha napaMerp1ue Morar .o:a Hapyrnar cxo.u11Mocrra Ha anro. 

pHTMHTe. - Se.11. npeB. 
s B IT'.bJIHHSI TeKcT cne.usa OOC'.blK.UaHe 1ta MeTO.UHTe Ha .umpepettuttairnara reoMerpHS!, Koero nopa):{H crre~a~ 

<j:>HttHHSI TeXHHtteCKH xapaKrep e 11311ycnaro rrpa npeso.ua. 
JIHrepaTypara OT N2 82 .uo N! 87 e rrocotteHa OT rrpeBo.uatta. - Ee.11.. peiJ. 

llpeseJZ A. /ZOH.'leB 

Hcmopu'K.o-MameMamu•tecKu Ka.!leH iJap 3a 1986 z. 

)1(03E<I> JIYH JIAfPAH)I( (1736-1813) 

no cJiyqaii 250-rO)l.HWHHHaTa OT pO)f{)l.eHHeTO MY 

8aHUA!a8QM ce c eeo:.iempU.'! cnoKOUHO u e mUUIL/HQ. 11 lll'Oii Kamo HUf.U,O u H.UKO(L He Me 
Kapa ila 6'bp3a.M, pa6om!l noee'l.e 3a co6cm1JeHo yooeo!lcmeue, om1wJ11Como no 3ao"6A:J1CeHue: 
npu!lu'taM 1-w ee!l.MO:J/Cume, ofixeaHamu om cmpoumeJ11-ta mpecKa: cmpon, pctspy r.u.aea.u u 
npecmpO!l8QM, ao:wmo He ce no.1!i'W H.eU(O, KOem.o aa !fe 3ai'Joeo l!lBa cJO/iJl/\ 7:>U?. T a 2 p a H x. 

fiHCMOTO OT TopHHO. Dpe3 11srycr 1755 r. BeJIHKH!!T OiiJTep (1707-1783) rroJJyqHJJ OT TopHHO 
IlHCMOTO Ila 19·rOJlHWHHSI JfarpaHlK, KOliTO MY 6HJI !!HCaJI II rrpe.UH TO!la.011.nep HeC'bMHeHO Beqe CH e 6HJI 
C'bCTaBllJI MHeHHeTO, tte nerOBl!l!T KopecrrOH.D;eHT B'bITpeKtt MJI3.!(0CTTa CH e f>eqe raJiaHTJ!HB, 3p5U'I MaTeMa­
THK. YI Bee naK C'b.D;'hp:t1rnm1ero H3 llOCJie)lHOTO IIHCMO nopa3llJIO yqeHH 51. 

Or KpaH Ha XVI! BeK BHHMamieTO Ha MaTeMaTHUllTe Bee rroseqe ce npHBJIHtta.110 or 3a.n;aqwre, KoHro 
J..Hec e IIpHero )lace HapHtt3T BapnauHOHHH, a Torasa o6HKHOBeHO 6HJJh 1rnp11ttaH!'I H3onepHMCTpHttHH, 
BcHttKO 3a11oqHaJio c'bc 3a.n;a<iara 3a 6paxacroxpoHaTa - KpHBara Ha Hali-6'bp3o crrycKaHe Me:>K)J.Y i\Be 
TO'lirn, nocraaeHa OT t1oxa11 Be pH y JI H (1667-1748). 3a.naqH 8a KPHBH, npareJ:1<aBauv1 e.n;Ho 
HJ!!! .upyro CBOHCTBO na Ml!HHMYM HJIH M3KCHMyM, 6HJIH B'.b3HHKH3JIH H no-pa Ho: rrpH 3a,n:a.n;ena .lJ.'bJI lKHHa 
OKp'blKHOCTTa orpalK!\3 1jmrypa c Haii·rOJJ51MO JIHUe (H30IIepHMe.tpHttHO CBOHCTBO, KOeTO HMeHHO )J.3Ba H 
HaHMeHOBaHHero Ha T03H KJiac OT 3a.Uatm), rpaBaTa e Ha11-KpaTKOTO pa3CT05JHHe l'vielKJ\Y .n:se TOtfKH Ji T. H. 
Epo11r Ha IIOJl06HH sa]la<m HapacTsaJI n MareMaTHUHTe c y,n;oBoJJcrnae rn pern;iaana, Ka TO ITO..!J.UH paJIH 
3'1 soma or T51X crreu11aneH ce1qieTeH KJlloq, 

Cni-'I'LT Ha erroxara Ha pasuseT Ha JJ:HtpepeHuHaJIHOTo n HHTerpaJIHOTO c~rnTaHe o6atte HsHc1<saJI 
.ua ce HarrpasH omiT 3a HaM11paue Ha o6m Mero.u, na ce C'.b3,lla,n;e crreu1rnJIHO CM!!TaHe 3a pemaBaHe Ha H30· 
nepHMeTpHttHll 3a)la'!H. 1a6eJie}KHTeJIHllTe MaTeMaTHUH, KOHTO ce 6llJJH saHHMaBaJIH c Te3H sana<!I!, 
HHT)'HTHBHO ycemaJIH 061.UH MOMeHTH B peUie1m 51Ta HM. MHoro 1-iarrpaBHJI 5J K 0 6 5 e p H y Jl H ( 1654-
1705). 11 BCe naK K3pTHHara OCTaBa.rn TB'bp.!(e IT'.bCTpa I! 3a C'.b3.!(aBaHe Ha eti.HH o6u~ MeTOJJ. npe.J;cTO!IJia 
ome MHoro pa6ora. 

OliJiep 611JI TO'!HO Ha 19 ro,n;HHH, KoraTo. yttl!Tem!T MY B. Eep11yJIH MY rrocraBll.'l 3a.n;aqara 3a 6pa· 
XHCTOXpOHata B cpe.ua C'bC C'bIIpOTHBJieHf!e.Tio-K'hCHO ce !!051BHJia H sa.uattara 3a HaH·K'bCHTe JJHH.H:H B'bpXy 
IlOB'bpXHHHH (reone:rntteCKHTe). BapHaUHOHHHTe :oaZJ.attl! HenpeK'.bCH3TO ce H3MHpaJIH B IIOJie3peHHeTO Ha 
Oi!J!ep H K'.bM 1732 r. y nero H3KpHcraJIH3HpaJI 061.U MeTOJl 3a peruaaaHe Ha Tafi.HBa 3R.!laqH. Ow;e l 2 ronHHI! 
OTHWJII! 31f!yc'.bB'bpWeHCTByBaHe Ha MeTo,n:a H npe3 1744 r. H3JI513'bJI rrpaBel.Jl;f!51T pasHOCMeTKa MeMoap 3a 
pernaBaHeTO Ha ,,H 300ep11MeTpH•rnH 3a.n;attH B Hail:-o6m CMHC'.bJI". MeTO.U'bT 6HJI HJIIOCTpH pa H B'bp xy 
peIIIeHHSITa Ha ITOBetre OT 60 Hali-pa:>H006pa3HH 3aJJ_aqH. 

IlHec ilcno pa36HpaMe B 1rnKBO ce e C'bCTO!IJia TPYJlHOCTTa rrpH pe!llasaHero Ha s;ipn au.H OHHHTe 
-:ianaq11: B 11ssecTen cMHC'b.'l re 6HJIH rrpe)l()leBpeMeHHH 3a auaJIH3a Ha XVII I BeK. no Tona BpeMe aHa· 
JIHCTl!Te ce 3aHHMaBaJIH rJiaBHO c cpyHKUHH Ha e.uHa npoMeHJIHBa H B MHOrO IIO-MaJIKa crerreH c cpyHKUHH 
Ha nosette rrpoMeHJIMBH. <'I>arypapaI.UHTe B'hB BapHaUHOHHHTe 3a.uaq11 KplrnH o6atte Karo npasH.110 He ce 
xapaKTepH3Hp ar nocpe,1\c TBOM KpaeH Ha6op OT napaMeTpH. ct>aKTH'leCKH rrpn Te3H 3a;i.a'U! ce cp er.uaMe c 


