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AKTyanpbHOCTh TEMBI HCCIEOOBaHHA. KpaeBbiM 3agayaM TEOpHH
GYyHKIUM KOMIIEKCHOTO TMEPEMEHHOTO IMOCBAMIEHO OOJbIIOE KOJUYECTBO
Hay4yHBbIX paboT. OcoOeHHO 3TO KacaeTca KpaeBbiX 3aaad Pumana. OgHako 1o
HACTOAIIETO BPEMEHHM KpaeBble 3adauyn PuMaHa C  HENPEPHIBHBIMU
KO3pdUIMeHTaMH B CHHTYJIAPHOM cllydae, a Takxke I JIUIUITHYECKUX
ypaBHEHU NEpBOIO MOPsIIKa, OCTAIOTCS HEJOCTATOYHO UCCIIEJOBAHHBIMU.

JanHast paboTa MOCBsIEeHAa HCCIEAOBAHUIO KpaeBbIX 3ajauy Pumana c
HENpephIBHBIMU KO3 duUIlMEeHTaMH B ciydae, Korjga Kod3(hQUIIMEHTHI
00JIaflal0T HYJISIMH, MOJIOCAMH, HYJISIMU U MOJIOCAMH CONPSIKEHHOTO BUJA, a
TakXe B clydae, Korga Kod(Q(QUUIHMEHTHl XapaKTepHU3YIOT OCOOEHHOCTH
MOJYJBHOTO TOPSAAKA JIsI cucTeM nuddepeHINaIbHbIX ypaBHEHUN MEPBOTO
MOPSIKA SITUNITHYECKOTO THUIIA.

CrernteHb HAyYHOM pa3pabOTaHHOCTH H3ydaeMoi nmpobjieMbl. B aTom
HaIpaBJICHUU OCHOBOIIOJIATalONIMMU SBJIISIIOTCS HayuHble paboThl: M1.H. Bekya
[1-2], JI.T. Muxaiinosa [3-4], H. YcmonoBa [5] u apyrux aBTopoB. 3agadn O
pelIeHUsIX DIIUNTAYECKUX YpaBHEHHH, a Tak)Ke KpaeBble 3ajaunm Pumana c
ko3 dunmentaMmn u3 kiacca ['€apaepa W WX CHUHTYJSpHBIE Cclydad OBLIH
IpEIMETOM HucciieqoBaHui B HayuyHbIX Tpynax M.H. Bekya, JI.I'. Muxaiinosa,
H. YcMmoHoOBa u psiga Apyrux MaTeMaTHUKOB

N.H. Bekya uccnenoBan 0000mEHHBIE aHAIUTHYSCKUE (DYHKIIUM IS
cucTeMbl 1U(depeHnanIbHbIX YPABHEHUM CIEAYIOIEro BUIA:

([ou ov
———=au+bv+ f
J ox 0y (0.0.1)
ou ov
—+—=CU+dv+g,
oy  OX
HJIM B KOMIIJICKCHOM IMEPEMCHHOM:
o,W = AW +BW +F, (0.0.2)
rae
W =u+iv, VV:u—iv, Z=x-1y, Z=X+1y
)41

(f +ig).

N |-

1 1
A==(a+d+ic—ib), B==(a—d+ic+ib), F
4 4



B nannoit cucreme ypaBHenuid (0.0.1) M.H. Bekxya paccmarpusan
KpaeByro 3agauy tuna ['mnsOepra. M.H. Bekya He wucciemoBan 3agady
Pumana, 3amauya Pumana g gaHHOM cucTeMBbl OblLia ucciaenosaHa JIT.
MuxainoBeiM. OTMeTUM, 4TO Kod(dunuent 3amayn Pumana B pabdote JI.T.
MuxaiinoBa yaoBiaeTBOpPsII ycaoBusMm ['€nbaepa.

Kpome toro, JI.I'. MuxainoBbeiM ObljIa IOCTaBJICHAa WU HCCIEeA0BaHa
3amadya Pumana—I'azemana:

W T (O)[a ()] = AW (1) + c(t),
OH MCCIIEOBAJI JJIsI CUCTEMbI YPABHCHHUM:
;W = AW + BW .

Jl1s yKa3aHHOM CHCTEMBI pacCMaTPHBACTCS CICAYyIOINas TpaHHIHas
3ajada;

W F(t) = a(t)W ~(t) + b()W ~(t) + c(t);

W (t) = a(t)aw—_(t)+ b(t)%;(t)

ot + POW (1) + q(OW (1) + c(t).

B nmanpuedimem H. YcmonoBeiM m C. IllaBkat3onma [6-7], Obutm
WCCIIEIOBAHBl CHHTYJSIpHBIE Ccllydan OTUX 3agad. Hactosmas pabota
MOCBSIIIEHAa M3YYEHHUI0 CHHTYISIPHBIX CcllydaeB 3ajayu Pumana 1is
0000mEnnpIX cucreM ypaBHeHuit Komu—Pumana. Ilpu stom kosddunuent
3agaun Pumana A (t) siBisieTcst HEnpepbIlBHON (PyHKIHUEH.

CBa3p paboTH ¢ HAyYHBIMHU NporpaMMaMH (IIpOE€KTaMH), TEMaMH.
Tema Hacrosmeld AucCEpPTAalMU CBSi3aHA C HAy4YHbBIM HalpaBJIECHHEM
TEMaTUKOMN Kadeapsl MaTE€MaTHYECKOTO aHaJIM3a Tamxukckoro
roCyJapCTBEHHOIO Iejaroruyeckoro yHupepcurera umenun C. AlHu:
«MccnenoBanusi MO KpaeBbIM 3ajlauaM TEOPUM aHAJUTHUYECKUX (PYHKIUU B
CUHTYJISIDHOM cCJy4yae» M B paMmKax pealu3alui MNepCHeKTUBHOIO ILIaHa
Hay4YHO-HMCCleoBaTeNbCcko paboTrel Ha 2021-2025 roasl mno Teme
«ccnegoBanuss mno Teopuu AuddepeHUUATHBIX ypaBHEHUH U ee
HNPUIIOKEHUSIM .

OBIIIAA XAPAKTEPUCTUKA NCCIIEJOBAHUA

IMens uccnemoBaHusa. llenpio auccepTalMOHHON pabOTHI ABIAETCS

pEUICHUE CUHTYJIAPHOM KpaeBOM 3amaun Pumana panad 31IMOTHYECKOTO
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ypaBHEHHUsI B ciydae, Korga KodpHUIueHT 3amadu sIBASETCS HENPEPbIBHOU
byHKIIMEH:
» korga KOd(DPUIMEHT 3aJadu XapaKTepPU3yeTCs OCOOEHHOCTHIO
HYyJIEH U TIOJTIOCOB AHATMTHYECKOTO BHUA;
» korma  kodpdumueHT 3amadunm  PumaHa = xapakTepusyercs
0COOEHHOCTBIO HYJIEH U MOJIOCOB CONMPSKEHHO-aHATUTHIECKOTO BU/IA;
» Korjga Kod3(p(@HIMEHT 3ajJadyl XapaKTePH3yeTCs OCOOCHHOCTHIO
MOJYJIBHOTO TTOPSJIKA.
3amaum MccJeg0BaHUsA. B COOTBETCTBMM ¢ TIOCTAaBICHHOW IIEJBIO
UCCIIeNYETCS Psijl 3a7au MPH yCIOBHUSAX:
0 B nepBoM ciydae u3ydarorcs 3aga4i PuMana it SJUTMOTHYECKUX
. oW
ypaBHEHHH BHIA: Eﬂ//(x,y) C HENpephIBHBIMU KO3 dULIHEHTAMH, TPH
KOTOPBIX KOO(PIULIHMEHT XapaKTEepU3yeTcss HaJIU4YhMeM HYyJIeH U MOII0COB
[EeJIOT0 TOpSAAKa, HyJIeH ¢ TOJIOCOB COMPsKEHHOTO BHUIA, a TaKke
0COOEHHOCTSIMH, CBSI3aHHBIMH C HYJISIMU U TMOJIIOCAMHU MOJYJIBHOTO TOPSIKA.
o 3aTeM HCCIENYIOTCA CHUHTYJSpHBIE clydau 3amaun Pumana s

oW
SJUIMNITHYECKUX ypaBHeHHM Buma —— = A(x, y)-W (x, y), Tpum KOTOpPBIX

kodhuiueHT 3agaun Pumana npencTaBiasieT co00i HENpephIBHYIO (DYHKIIUIO
U XapaKkTepPU3yeTCs HAIMYUEM HYJIEH U MOJIFOCOB aHATUTHYCCKONW CTPYKTYPHI,
HyJleld W TIOJIOCOB  CONPSDKEHHO-aHAJUTUYECKOTO BHAA, a  TakKke
0COOEHHOCTSIMHU MOAYJIBHOTO XapakTepa.

o Jlanee wuccieayloTCcsi CHUHTYISpHBIE Ciaydau 3amauu Pumana ms
AITUNITUYECKUX YPABHEHUM BUA:

oW _ B(x, y)-W (x, ») , ¢ )
Alx, y) Alx, y)

Korjga kKod(duuueHT 3ajadyu  SABISETCS  HEmpepbhiBHOW  (YHKIHEH U
XapaKTepu3yeTcs 0COOCHHOCTSIMHU B BUE HYJIEH U MOJIIOCOB aHAIUTHYECKOTO,
CONPSDKEHHO-aHAIMTHYSCKOTO XapakTepa, a TaKKe 0COOCHHOCTIMHU IPOOHOTO
nopsiaKa.

O0bekT uccnemoBanus. OObEKTOM HMCCACIOBAHUS SIBIACTCS M3YUCHHE
CUHTYJISPHBIX KpaeBbIX 3ajau PuMaHa ¢ HenmpephIBHBIMU KO3 dUIIMEHTaMU
JUJISI CUCTEM ypPaBHEHUIN MEPBOTO MOPSAKA JUTMIITHUYECKOTO THUTA:



oW oW
—=w(2), ——=A(2)-W(2),
0z 0z

%: A(z) W (z)+B(z)W (2) + c(2).
0z
IIpeanmer wuccaegoBanuda. IIpeagMeTrom ucciaenoBaHHUsL — ABJISCTCS
JIOKa3aTeIbCTBO TEOPEM, OINPEACISIIONINX YHUCIO PEUIEHUH OJHOPOIHOMU
3aJla4yd | ¥ 4MCIIO YCIOBUM Pa3pelIMMOCTH HEOJHOPOJAHOM 3a4auu p .
Hayunas HOBHU3HA HUCCIICIOBAHMUS. Hayunas HOBH3HA
JUCCEePTAalMOHHOW paldOThl 3aKJIIOYAETCS B MOJIYYEHUM HOBBIX PE3YJILTATOB,
CBA3aHHBIX C PEUICHHEM KpAEBBIX OJHOPOJHBIX M HEOJHOPOIHBIX 3a1ay
Pumana. B yacTHOCTH, HOBU3HA NPOSABIISIETCS B CICAYIOIIEM:

3AJAYA R;. [TorpeboBanoch HalTH JBE aHAIUTHYECKUE (QYHKIUIO:

N
W = (x, y) —KOTOpBIE YIOBJIETBOPSIOT PETYJSPHOE PEIICHUE HACTOSIIETO

oW
ypaBHeHusA: —— = (x, y), TpHUHAIEKAIEro K obsactsam Di, 1o
0z

CIEeAYIOIIEMY OJTHOPOJHOMY TPAHUYHOMY YCJIOBHIO:

W (1) = A (W (L) + c(t),

u y _q.
3aech A (t) = I (t- gr)dr T t-n;) 20~ sensercs K03 (pdunmeHToOM
r=1 j=1

3agaun  Pumana wu HempepbiBHass QYHKIUSA, KOTOpas HMEET KOHEYHBIN
NOpsA0K Ha OECKOHEUHOCTH Ha rpaHuue, rae c(t) —u3 kmacca H ('), &,

77 ; — Pa3IMYHbIC TOYKH KOHTYpa, IpH4eM d , q; > 0.

3AJAYA R,. Hajgo mHaiitu mapy aHanuTHuecKuX (yHKIUHA: W * (z)

ABJIIAIOIITHUXCA PETYJIIPHBIM PCHICHUCM QIIUIITHYICCKOT'O YPaBHCHMUSA:

oW + .
—— =y (z), npuHaanexamiero obnmactsM D~, U B KOHEYHOH TOuKe

KOHTYpa CTpeMsIIerocss Ha OCCKOHEUYHOCTH MO CIEAYIIIEMY TpaHUYHOMY
YCIIOBUIO, BUJA:

W (1) = A(DW (1) + c(t),



B ATOM ciayuae, K03 PUIMEeHT 3aJlauu PumaHna,
H —d r V — q j

AD=TI0C-¢&) -TI(t-n j) - Be3Je HempepbhiBHas (QyHKIUS, TJe
r=1 j=1

c(t)eH(T) n &, 77 j — HAXOAAIIUE TOYKM KOHTYDa, npudeMm, d q; >0.

3AJJAYA Rj;. IloTpeOyercss HailTh NBe aHAIUTUUYECKHE (PYHKIIUU:

+
W ~(z), KOTOpBIEC SBIAIOTCS PETYJISIPHBIMU PEIICHUSMH 3JJJIANTUYECKOTO

+
ypaBHeHHus, Buaa: —— =y (x, y), Haxoasmue B obOmactax D, 1o
0z

CIEeAYIOIIEMY HEOTHOPOJHOMY TPAHUYHOMY YCJIOBHIO:

d

r

F[ ‘t - ér
w () = =L AL (DW (1) + c(t),

V4 qj
Mmit-nl
j=1

B JIJaHHOM 3ajaye, TJe E(r=1,2,.., u), nj(j =1, 2,..., ) —pa3HbI€ TOYKH
w3 I, d,, q; — LeIple  4ucia, A, (t) —oTnu4Hasg OT HYJId, HOpPUYEM

HenpepbiBHas GyHkius u c(t) e H (). [lockonbky gaHHas 3ajadya UMeEeT

MOJAYJBHBIN XapakTep, U pelieHHe HaXoAWTCs B Kkjacce (QYHKIUH,
MHTETPUPYEMOU HA KOHTYpE.

3AJAYA R,;. HeoOxoamMo HaWTH ABE aHaIUTHYECKUE (DYHKIIWH,
+
W ~(x, y), KOTOpBIE SBIISIIOTCS PETYJSPHBIM PpEIICHHEM HACTOSIIETO

ypaBuenus: —— = A(x, y)-W (x, y), npuHamnexamme Kk obmactam D7,

0z
MOAYHUHSIOUINUCS CIEAYIOIIUM I'PAaHUYHBIM YCIOBUAM, Ha KOHTYype [ :

a) W' (1) = =4 A (DW ™ (1) + c(t),



ﬂ—dr
[m-¢,)

G) W " (1) == AW 7 (1) + c (1),
SE—
[1(t-n j) :
j=1
# d
mt-& |
B) W (1) == AL(DW (1) + (1),
q .
mft-ny"
j=1
rne & (r=1, 2., u), nj(j =1, 2,..., ) — pa3au4yHbIle TOYKHM KOHTYpa,
d.,q;>0 u ko3 (punmeHT 3ajJa4u Pumana,

- d, 7~ g
A (t) =TI ‘t -& 0T ‘t -n j‘ ' 0, mpuuem, HenpepblBHas (yHKIHS,
r=1 j=1

c(t) — u3 xkmacca H (T).

ITockonpky naHHas 3a7adya MpeicTaBiIeHa B oOlIEM BUIE, €€ PEUICHUS B
ciaydasx a) u 0) HaileHsl B Kjlacce PyHKUMH, OrpaHUYEHHBIX HA KOHType I,
TOrJa Kak B cllydyae B) pelleHHe 3ajayd PuMaHa NpUHALJIEKHUT Kiaccy
(GyHKIUM, UHTETPUPYEMBIX Ha 3TOM KOHTYpE.

3AJJAYA Rs. Ilorpe6oBanoch HalTH JBE aHaIUTUYECKHE (DYHKIIHMU:

W * (x, y), PETyISpHOTO pelieHns] ypaBHEHUS, BH/A:

oW
— = A(z)-|W(z)+ AD) + AZ)

+
npuHaJIekamux K ooOnactsaM D™, KoTopwie yAOBIETBOPSIOT CIEAYIONINE
KpaeBbl€ YCIOBHSIM:

a) W' (1) = A (W (1) +c(b),

371ECH

— a dy 4 —4j
A(t) =TI(t-&p) 'H(t_ﬂj) ,

r=1 j=1



0) W (t) = A ()W ~ (1) + c(t),

34€Ch

'u—dr 7—_q.
AM=TI-en" -7 Y,

r=1 =1

B) W™ (t) = A (HDW (1) + c(b),
31€Ch

d 4 q;
rH‘t_nJ‘ J!
j=1

7
At)=TIt-¢,
1

r=

rne &, (r=1,2,.., u), n;j(i=1 2,., y)—TOYKH, JIEKAIIUE HA KOHTYpE W
3peck  d., q; >0, c(t)— m3 kmacca H(I). Pemenue 3amauun a) u 0)

HaOmogaeTcs B kjacce (GyHKIMN, OTpaHUYEHHBIX HA KOHType [, a, B ciyuae
B) pelieHue HaOIJaeTcs B Kiacce GyHKIUN, HHTETPUPYEMBIX Ha TPaHHUIIE.

Teopernueckasi M HAYYHO-NPAKTUYECKAsl 3HAYUMOCTb PadOTHI.
Pabora HocuT TeopeTHueckuil xapaktep. MeTonabl, pa3paboTaHHbIE B
JIUCCEepTalllH, a TaKXKe MOJIydeHHBIE PE3yJNbTAThl MOTYT OBITh HCIIOIb30BaHBI
IPU UCCIE0OBAaHUM KPAEBbIX 3aJlauy TEOPUU FAPMOHUYECKUX QPYHKIUN, TEOpPUHU
AHAIMTUYECKUX PYHKIUN U TeOpUHU 0000MEHHBIX aHATTUTUYECKUX (DYHKIHM.

HOJ’IO)KGHI/IH, BbIHOCHUMbIC HA 3alIIUTY:

1. Haxoxnenue TeopeM o0 kpaeBou 3agadye Pumana i 3aaunTUYECKUX

. oW .
ypaBHeHHUil, Buma: —— =y (x, y), korma Kod>p(UIMEHT HempepHIBHOM
0z

GYHKIIUU XapaKTepHU3yeTCsi 0COOCHHOCThIO aHAIMTUUECKOTO BUA.
2. Teopema o KkpaeBoW 3amaue Pumana pais ypaBHEHUU, BHJA:

oW
— =w(x, y), ¢ HenpepbBHBIMH KOQPUIHMEHTAMH, UMEIOUHUMHA HYJIH H

0z
MOJII0OCa  COMPSIKEHHO-aHAIMTUYECKOTO BHUA.

3. Teopema o0 CUHTYISIpHOW TpaHWYHOW 3amadye Pumana, xorma
kodhunueHT 3agaun Pumana mmeeT 0COOCHHOCTH NPOOHOTO TOpPSAAKA, IS

oW
ypaBHEHMI IIEpBOTo IOPAAKaA, CIeAyIomero Buaa: — = (x, y).
0z



4. HaxoXJeHue HOBOW TeOopeMbl, ONPEAENAIONIEd YHUCIO0 pEUICHUM
OJHOPOJIHOM CHUHTYJSIPHOW TpaHUYHOW 3amauyu PumaHa Ui 3JJIMITHYECKUX

. oW
nuddepeHnnanbHbIX ypaBHEHHH, cneaytomero suga: — = A(x, y)-W (x, )
0z

C HEeMpepbIBHBIMU K03 PuuneHTamMu, Koraa kodpPuUueHT XapakTepu3yercs
0COOEHHOCTBIO AHATUTUYECKOTO BUAA.

5. HaxoxnaeHue HOBOMl TeOpeMbl O HEOJHOPOJAHOW CHHTYIAPHOU
rpaHUYHOM  3azade Pumana  ans  SIIMOTHYECKUX — ypaBHEHMHI,

oW
—=A(x, y)-W(x, y), Korja k0> unuent, XapaKTEPU3YETCH

0z
OCOOEHHOCTBIO HYJIEH U MOJIIOCOB CONPSIKEHHO-aHAIUTHYECKOTO MOPSKa.
6. HaxoxxaeHne HOBOW TEOpeMBbl O TPaHUUYHOW KpaeBoH 3ajmaue Pumana
I cucTeMbl AuPdEepeHIMaNbHbIX 3JUIMOTHYECKUX YpaBHEHUH, BHJA!

oW
— = A(x, ¥)-W(x, y), xorma Ko>QQHUIMEHT SBISETCS HENPEPHIBHOM

0z
(bYHKHHGﬁ 1 UMeeT 0COOCHHOCTh MOOYJBHOI'O IIOPAAKA.

7. Teopema o CUHTYJISIpHOW KpaeBoW 3amgaue Pumana njisi CHCTEMBI
YPaBHEHUH, JJUIMIITUYECKOrO TUIA, B BUJIE!

oW B(x, ‘W (x, c(x,
—:A(x, y). W(x, y)+ ( J’) ( J’)+ (x, »)

oz A(x, y) A(x, y)

C HempepbIBHBIMHU KO3 duuueHntamu, koraa Kod3GPUINEHT XapaKTepU3yeTcs
O0COOCHHOCTBIO IEJIOTO MOPSIKA.

8. Teopema 0 CHUHTYJSpPHOW T'paHHUYHOW 3ajade PumaHa 17 cUCTEMBI
DJUIMNITUYECKUX YPaBHEHUM, BUAA:

oW B(x, y)-W(x, ») c(x y)
— = Alx, W (x,
o7 (o )| Wl ) Ax, y) ' Alx, y)

koraa ko3 dunuent 3agaun Pumana HenpepoiBHas QyHKIHS, U OHA oOJiagaer

HYJSIMHA U ITIOJIFOCaAaMU COHpH)KéHHO-aHaJ'II/ITI/I‘-IeCI(OFO mopsaKa.

9. Teopema 0 OTy4YEHUHU PE3yJbTATOB MUl KpaeBOM 3aj1auu Pumana s
YPaBHEHHUU BUJA:

oW . B(z)\N(z)+ c(2)
07 A(z) A(z)




korma koddpdunuent 3agaunm Pumana wuMeeT 0COOEHHOCTH MOIYJIBHOTO
XapakTepa.

CreneHp JOCTOBEPHOCTH PE3YIBTATOB. Bece TeopeMbl, yTBEpKIACHUS U
dbopmyIibl, TpeCTaBICHHBIE B NUCCEPTAIIMOHHOM MCCIIEIOBAaHUU, CHAOXEHBI
CTPOTMMH MAaT€MAaTUYECKUMH JI0Ka3aTeabCTBaMH. Psl MOTyYEHHBIX BBIBOJIOB
COIJIacyeTcs C pe3yJibTaTaMU, MOJYYEHHBIMU JPYTUMH aBTOPAMHU.

CooTBeTCTBHE OUCCEPTALlMH IMACHOPTY HAYYHOM CIEIHATILHOCTH
(bopmyne m oOmacTm wucclaegoBaHufA). [ucceprammonHas pabora
BbINIONIHEHA 1o creruanbHocT 6D060102-{udpepennunanpubie ypaBHEHUS,
JUHAMUYECKHE CHCTEMbl MW ONTUMalbHOE yIOpaBJE€HWE, a paslien 1o
nuddepeHuanbHbIM ypaBHEHUsIM BKJItoueH B maparpad 3, lll-ro pasnmena
nacrnopTa Hay4YHOU CIenualibHOCTH.

Anpobanus U peanusamus pe3ysIbTaTOB AUCCEpTAalUH. OCHOBHBIC
pe3yabTaThl JUCCEPTAUMU JOKJIAJbIBAaJIUCh U OOCYXJAJuCh Ha CIEIYIOLIUX
KOH(EpEHIUIX U CEMUHApax:

Ha pecnyO0IuKaHCKON Hay4YHO-MPAKTUUECKOMN KOoH(pepeHuu
«IToaroToBKka COBPEMEHHBIX CIEIUAINCTOB MO MaTeMaTHKE B OTPacid HAyKU
u oOpa3oBaHusg BY30B U cpeaHux yupexnaeHuit». (2020 r.) r.Jlanrapa; Ha
MexnaynapoaHoi KoHpepeHIUU «AKTyaJdbHble TPOOJIEMbl COBPEMEHHOMU
MaTeMaTUKU», MOCBAIMIEHHONW 80-TeTHUIO CO JHS POXKACHUIO TOKTOpa (GU3UKO-
MaTeMaTUYeCKuX Hayk, npodeccopa Temypa Cobupa. (25-26 utons, 2021r.)
r.Jlyman0Oe; Ha pecnyOJMKaHCKOW Hay4YHO-METOAUYECKON KoH]epeHuuu
«ITpumenenue anreOpbl U TEOPUU UYKCEN B PEIICHUH COBPEMEHHBIX 3aJauy,
MOCBAIICH «/|BaallaTUIETHIO U3YYEHUS U Pa3BUTUS €CTECTBEHHBIX, TOYHBIX U
MaTeMaTUYECKUX HayK B oOjacTu Hayku u oOpazoBanus (2020-2040rr.)»,
npa3gHoBanuio 90-metus ocHoBaHUA TagKUKCKOTO TOCYIapCTBEHHOTO
negarornyeckoro ynwupepcutera umenu CaapuanuHa AuHu u 30-meTuro
rocynapcrBeHHoir HesaBucumoctu PecnyOnuku Tamkukucran. (2021r.)
r.Jlyman6e; Ha MexayHapoaHoil koHpepeHuu «CoBpeMEeHHbIE MPOOIEMBI
TEOPUH YHUCEII U MATEMATUYECKOTO aHaJIN3a», NOCBIIeHHON 80-1eThI0 co HSA
pOXIEeHUS JOKTOpa (HU3MKO-MaTeMaTHIECKUX Hayk, npodeccopa Jomomkona
HUcmonnoa HAHT. Uuctutyt matematuku um. A. J[xxypaesa u THY. (29-30
anpesisi, 2022r.) r.Jlymanbe; Ha MexayHapoaHOW HAy4YHO-TIPAKTUYECKOM
koH(pepeHuu «CoBpeMEeHHbIE MPOOJIEMbl MAaTEMAaTHUKH M €€ MPUIOKEHUSD,
MHOCBAIIEHHON «20-neTuro pa3BUTHUA €CTECTBCHHBIX, TOYHBIX u
matematuueckux Hayk 2020-2040 roas». THY wu JKeHckuid KOMHUTET
BCEMHUPHOTO CoOr03a MaTtemaTwkoB. (20-21 oxtsa0ps, 2022r.) r.Jlymanbe; Ha

pecnyOJUKAaHCKOM  Hay4YHO-NMPAaKTUYECKOW KOH(EpeHUHH «AKTyaJbHbBIE
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npoOJieMbl Pa3BUTHS E€CTECTBEHHBIX, TOYHBIX W MAaTEMATHUYECKHUX HAYK B
COBPEMEHHBIX YCIIOBUSX), MOCBSIIEHHON «20-neturo pa3BUTHUS
€CTECTBEHHBIX, TOUYHBIX W MaTemaTuueckux Hayk 2020-2040». (29 Hos0ps4,
2022r.) r.Jlymanbe; Ha MexIyHapoJaHOM  HAay4YHO-TEOPETHUYECKOM
KoHpepeHIIMH Ha Temy: «Bkiman maTreMaTHKH B pPa3BUTHE €CTECTBEHHBIX,
TOYHBIX U MAaTEMaTHYECKUX HAayK», MOCBAIIEHHON NBaALATUIIETUIO U3YUYECHUS
U pa3BUTUA E€CTECTBEHHBIX, TOYHBIX M MaTemMaTudeckux Hayk. (2020-2040
roasl) T.Jlymanbe; Ha MexayHapoaHON HAyYHO-MPAKTHYECKON KOH(pEepeHINU
«DyHIaMEHTAJIbHBIE W NPUKIAAHBIE HAYyYHBIE HCCIEIOBAHMSA: aKTyaJbHbIC
BOMPOCHI COBPEMEHHOM HayKu, JOCTHXXEHHS U HHHOBanumW». COOpHHK
Hay4yHBIX CcTaTe mo wmarepuamam — 27 wMas 2025r. -r.Yda; Ha
MexayHapoaqHOW  Hay4YHO-NPAKTUYECKOWM  KOH(PEpeHIUuU, MOCBIIICHHOU
«JIBaguaTuneTU0O M3Yy4Y€HUS U Pa3BUTHUSL ECTECTBEHHBIX, TOYHBIX U
MaTeMaTUYeCKUX HaykK B chepe Hayku u obOpazoBanus (2020-2040romsn)».-
2025r. —r. Qymanoe.

IlyOnukanmum 10  TeM€  OUCCEpTalHM. [lo  marepuanam
JTHUCCEPTAIMOHHOTO MCCIEIOBaHUs ONMYyOJIMKOBAHO 15 HayudyHBIX cTaTeil, B TOM
yuciae 4 cratbu — B u3naHuAX, peueHsupyemsix BAK mpu Ilpesmmente
PecnnyOnuku Tamxukuctan, u 11 crarei — B CcOOpHMKax TpYyJOB
pecnyOIMKaHCKUX U MEXKIYyHAPOIHBIX KOH(DEPEHITUA.

Crpykrypa W 00b€éM JHCCEPTAIMMH. JlucceprammonHass paboTta
COCTOUT M3 BBEACHUS, YETHIPEX TIJIaB, 3aKJIIOUYEHUA M CIHUCKA JUTEPATYPHI,
BKItOYaromiero 142 nHaummeHoBaHusd. B auccepTtanuu NpuUMEHSETCS TpOiHas
HyMepauus Gopmyn U naparpadoB: MepBbII HOMEpP COOTBETCTBYET HOMEPY
riaBbl, BTOPOM — HoOMepy mnaparpada, TpeTuil — MOPSIAKOBOMY HOMEPY
dbopmynbl. OOmuit 00BEM OuccepTanMu  cocTaBisgeT 142  cTpaHUIbI
MAIIMHOMMUCHOTO TEKCTA.

OCHOBHAS YACTH UCCIIEJOBAHU A

Martepuansl 1 METOABI UccleqoBaHuA. B nucceprannonHoit pabote
UCCIIEAYIOTCS CHHIYJISpHBIE KpaeBble 3ajJaud PuMaHa [JIS CHCTEM
ypaBHEHUH MEPBOTO IMOPSAKA IJUIMNTHYSCKOTO THIIA C HEIPEPHIBHBIMU
ko3 dunmenTamMu. B wucciaemoBaHUM TPUMEHSIOTCS METOIBl TEOPHUU
KpaeBbIX 3ajauy aHAJIUTUYECKUX (YHKUHUNU, TEOopun 0OOOOIIEHHO-
AHAIUTUUYECKUX (YHKIMHA, a TakXkKe 0JJEeMEHThl (QYHKIMOHAIILHOTO
aHaJIN3a.

PesynpraTthl ucciaemoBaHusa. IlpuBeneém  kpaTtkoe  M3JI0KEHHE
pe3yJIbTATOB AUCCEPTALIMOHHONU PAOOTHI.
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Bo BBemeHun 00OOCHOBAaHA AaKTYaJIbHOCTb TEMbl JIUCCEPTALIMOHHOMN
paboThl, KPAaTKO HBJIOKEHO €€ COAep)KaHUe, a TaKXKe MPUBEAEH 0030p
CYLIECTBYIOLIUX  PE3YJIbTATOB, OTHOCSIIMXCA K TEME  HACTOSIIEro
UCCIIEIOBAHUS.

[lepBast r1yaBa AMCCEPTALIMOHHOM pPaOOThl MOCBAILIEHA AHAIU3Y
JUTEPATYPHBIX HCTOYHMKOB IO TEME MCCIEAOBAHUS, a TaKXe IMOCTAHOBKE
HEpEIIEHHBIX KpaeBbIxX 3a1a4 PumaHna.

Bo BTOpO#i raBe auccepTaluu, cOcToseld u3 TpEx maparpados,
M3y4yaeTcsl rpaHUYHAs 3ajadya TUNa 3ajJauu PuMaHa ¢ HeENpepbIBHBIMU
Ko3(ppuureHTaMu A1 YpaBHEHUHN 3JJIMIITUYECKOrO TUIA B CUHTYJISPHOM
ciydae.

B maparpade 1.1 BTOpoil TriaBbpl JHCCEPTAIIMOHHON pabOTHI
UCCIIeNYIOTCA KpaeBble 3a1aun PuMana s cucteMbl qudPepeHnaIbHbIX
ypPaBHEHUU 3JIJIMITUUYECKOrO THUIIA C HENPEPBIBHBIMU KO3 PUIIMEHTAMHU,
coJiepKalluMU OCOOEHHOCTH LI€JI0T0 MOPSAAKA.

PaccmarpuBaercs: W (z) =u(x, y)+iv(x, y), rjae byHKIIUN
u(x, vy), Vv(x,vy) aHAJIUTUYECKHUE 54 YIAOBJIETBOPSAIOT CUCTEME

nuddepeHuanbHbIX YPaBHEHUM, BUA!

[Ou ov

— - =h(xy)
J oxX oYy

ou ov ’
—+—=09(x YY)
oy OX

Ty CHCTEMY YypaBHCHHUS 3alHIIEeM BHUIBl KOMIUIEKCHOTO TIEPEMEHHOTO
CIeNYIOIUM 00pa3oMm:

oW
— =y (2),
0z

371eCh paccMaTpUBaeTCs KpaeBas 3ajada tuna Pumana.
3AJAYA R;;. Hano Hailtu GyHKIUIO W * (z) — peTyJsipHOE pEUIeHUE

oW
ypaBHeHMs. — = (z), B obmactu D', QyHKUHIO W ~(z) — AHATUTUYECKYIO

B oOmactu D , KOTOpble MMEIOT KOHEYHBIH TOPSAJOK Ha OECKOHEUYHOCTH,
YIOBJIETBOPSIOILEH cieaytoliee yCaoBUe:
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U
It -&)°
W (1) = f;l A (DOW (1) + c(t),

Mm-n,)"
j=1

3aecb A (t) =0 Ha rpaHune U A, (t) — HempepelBHas (QyHkuusa, c(t)e H,

E(r=1,2,.., u), 77j(j =1, 2,...,y)—TOYKH, JIeXKallue Ha  KOHTYpE,

d, >0, q;>0-nense ynucna.

TEOPEMA 2.1.1. Kocoa umnoexc 3aoauu Pumana &« -6 =0, mo
2PAHUYHAsA 3a0a4a CONpAdiCeHUs umeem eouHcmeenHoe peuienue. Ecau
® -6 >0, paccmampusaemas 2paHuuyHAas 3a0ayd CONPANCEHUS, MAKH#Ce
umeem @& —06 peuwenuti. Koeoa ® -0 <0, paccmampusaemasn 3adaua
conpsoiceHusi 6 obwjem eude Hepaszpewuma. /s pazpewiumocmu mpebdyem

O00NOJIHUMelbHOe YCI08Ue PA3PEeUWUMOCU ‘ae - 5‘:

[(t—20)® R (O)[(t - z4) ® ¢y (t)]dt = 0.
T

Bo 2.2., BTOpoli rjaBbel AUCCEPTALIMOHHONW PabOThI M3ydaeTcsl KpaeBas
3ajaya Tuna Pumana ¢ HempepbIBHBIMU Ko3(ddULIHMEHTaAMU Jis
o oW
ypaBHEHUH, BUIA: — =y (x, y), UMEIOIIMMHU B KOHEYHBI TOUEK KOHTYypa
0z
HYJIM U TIOJIIOCA  COMPSIKEHHO-AaHAJIMTUUECKOTO BUA.

3AIAYA R,,. Heobxomumo HalTH mapy aHAIUTHUYECKHUX (QyHKIUH
+ . oW
W~ (x, ), peryJIsipHOTO peleHus ypaBHEHUS a—_:y/(x, v),
Z
+
npHHaQIexamue K obnactaM D | KOTOPBIM YIOBIETBOPSAET CIEAYIOLIEE
KpaeBoe yCIIOBHUE:

W =&)Y amw © e,

r=1 j=1

H d, Ve —q.
3nech: Ay (t) = ] (t - gﬂ) ‘11 (t — 77]) 4 A(t) # 0, B aToM ciydyae (QyHKIUS
r=1 j=1

HenpepsiBHas u c(t) u3 kmacca I'émpaepa, &, 7; — TOYKH, Jexallue Ha

koutype I', d, >0, q; > 0— uensie yncna.
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TEOPEMA 2.2.1. [lonycmum, umo A, (t) —aeraemcs kosg@uyuenmom
3adauu Pumana u ona nenpepuisnasn gyuxkyus, c(t) — yoosiemseopsem

yenoeguio I'énvoepa, Ind A (t) = & - ecmb unoexc 3adavu Pumana,

Toeoa, oannas 3adaua paspewiuma u umeem eOUHCMEEHHOE peuieHue,
npu ® -6 =0. Kocoa ® -6 >0, mozoa paccmampusaemas 00OHOpPOOHAsL
3a0aua conpsadceHuss umeem & — 35 peweHul. B cnyuae, unoekc & —6 <0,
3a0aua Oydem paspeuwiuma moz20a U MoJabKO mo20d, K020d BblNOJHAEemCs

‘ae - 5‘ ycanosue paspeumumocmu, 6uod.:

[(t-29)®R 1) —28 g _o.

r (t—-ZO)ae

B maparpade 2.3 BTOpo# ri1aBbl MCCIIEIYyeTCs TPaHUYHAs 3ajaya THUIla
. oW
Pumana nns ypaBHeHUi Buga — =y (z), OpU yCIOBUHU, YTO KOI(PPUUUEHT
0z
MMEET 0COOEHHOCTH MOJIYJIBHOTO XapaKTepa.

BAODAYA R,; TpeOyercs HalTH aHAIMTUYECKYIO QyHKUMIO: W ' (Z)-

oW

PEryJIApHOro pelleHus s ypaBHenus, —— =y (x, y) B obmactu D' wu
o0z

W ~(z) -aHaIUTUYECKYI0 BHE 001acTH, [0 CIeaywueMy TIpaHHYHOMY

YCIIOBHIO:

+ - d, [/ -4 _
W) ==& M- AW () +c(),
r=1 j=1

34ech &, (r=1,2,.4), n; (j=1,2,..y)-TOUYKH, JeXKallUe Ha I,

H y —q.
d., q; >0, A(t)zl‘[‘t—gﬁdr-l‘[‘t—ni‘ JAl(t);tO n c(t)—-u3 Kiacca
r=1 j=1

H(I).
Penrenus HalijieHbl B Kj1acce QYHKIIUM, HHTETPUPYEMBIX Ha KOHTYPE.

Tt * *

TEOPEMA 23.1. Ilycmv 6 3a0aue ¢4 (t)=4,()¢ ; (t) + ¢, (1),

A,(t) #0 u seraemca nenpepuvienas Qyukyus, c,(t) u3s karacca I'énvoepa:
(@ = IndA ,(t)) unoexc 3adauu Pumana.
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Toeoa:
Koecoa unoexc ® =0, 3a0aya CONPANCEeHUS suoa:

« 1 * *

pa(t)=4,()o , (t) + c,(t) (2.3.14), umeem eouncmeennoe pewienue, a 6

cayuae ® > 0 0aHHas 3a0ava conpsdceHuss umeem & pewenui. Koeoa & <0
, 3ao0auya conpaxcenus Pumana Hepazpewuma. J[na peweHus 3adauu

x T * *

p,(t)=4,t) . (t) +c,(t), mpebyemca  Oononnumenvnoe  ycrosue

paspewumocmu \ae\ )

[(t—24)" R+(t)[(t ~24)" cz(t)]dt =0.
r

B Tpetheilt rnaBe auccepralu, KOTopas COCTOUT U3 TPEX maparpados,
WCCIIEIyETCS TpaHW4YHas 3ajaya PumaHa B CHHIYJISIDHOM Clly4yae JUIs

o oW
ypaBHEHUI, BU1a - A(x, y)-W(x, y)
z

B nmaparpade 3.1 Tperbeil rjaBbl M3y4yaeTCsl CUHTYJISIpHAs TpaHUYHAs
3agaya PumaHa ¢ HenpepbIBHBIMU KO3((QUIMEHTaMU, OJUH U3 KOTOPBIX
0071a1a€T OCOOEHHOCTBHIO AHAJIMTUYECKOTO XapaKTepa, [JIsl CHUCTEMBI
nuddepeHImaabHbIX YpaBHEHUN BUAA:

MW A )W (x y)
0z
B »3Ttom maparpade auccepraliluoHHOW paboOThI, U3y4yaeTCs
CI/IHFYJ'ISIpHaH FpaHI/I‘-IHaH 3agda4da PI/IMaHa JUJIA CUCTEMBI
nuddepeHIIUaIbHBIX YPABHEHUN AJIJIMIITUYECKOTO BUA, B cllydyae, Korjaa
KOB(I)(bI/IL[I/IeHT 3aa4ynu HUMECT OCO6€HHOCTI/I AHAJIUTHUYCCKOTI' O XapaKTepa,
T.C. OJIdd CUCTCMBI.

[6u ov u v
———=ab(—+—)

J@x oy b a
ou ov
—+—=a(u+v).
oy OX
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3AJIAUYA Rj;;. Tpebyercs HaiiTu aHanuTHdeckne GyHKIUH: W~ (X, Y),

oW
ABIAIONIME  PETYJNAPHBIM  pElleHueM  ypaBHeHums: —— = A(z)-W (z)
0z
NpUHAUICKAIIUMHA K 00JIacTAM D, YVIOBICTBOPACT CICAYIOMEMY

YCIIOBHIO!:

H 4 7 q. ~
W) =TT(t-&) - TI(t-n;) - A)-W ™ (t)+c(t),
r=1 j=1
31ech A, (t) — HempepbiBHass (QyHKOuUsA, c(t) —cBOOOAHBIM UIEH 3ajaud U3

knacca l'énpaepa, &y, 7 —pasNUYHBIC  TOYKM  KOHTypa, d., q;-—

ITOJIOKHUTCIIBHBIC YK CJIA.

TEOPEMA 3.1.1. Kocoa unoekc 3aoauyu Pumana & —d —1=0, moeoa,

Kpaesas  3a0aya: gol+(t)=Al*(t)gol_(t)ﬂ//l*(t) 6 Kk1acce  QyHKyu,

OCPAHUYEHHbIX HA KOHmMype F, umeem eOUHCMBEHHOE peuterue.

Koeoa: &-d-1>0, moecoa uckomas 3adaua umeem & —d —1
pewenue. Toeoa, npu unoexce: & —d —1< 0, 3a0aua Pumana nepaspewuma.
Hnsa eé paspewumocmu mpebyemcs ‘ae —d —1‘ O0ONoOJIHUMeNlbHOe YClosue,

‘0 [ v ]
MONINZR0 [

suoa: | - -
r(t-2zy) L(t— Zg)

Bo 3.2., Tperbell TJaBbl JUCCEPTAUUOHHOW PAOOTHI, HCCIEHYETCS

oW
KpaeBass 3ajJadya PumaHa Jii  ypaBHEHMUS: a—_zA(x,y)-W(x,y), Cc
yA
KO3hPUIIMEHTOM, HUMEIOIIMM  HyJieH U  MOJIIOCOB  CIEAYIONIEro

COHpH)KéHHO-aHaHI/ITI/I‘-IGCKOFO BHUJIA.

3AJJAYA Rj;,. HeoOxongumo HaWTH mapy aHATUTHYECKUX (YHKITUA:
W " (x, y), peryiaspHOTo pemieHHs nud(depeHIINanbHOr0 ypaBHEHUS, BHIA,

— = A(x, )W (x, y), omexamero B obmactax D°,  KoTopsble
oz

YAOBJIETBOPSIOT CIEAYIOMIEMY I'PAHUYHOMY YCJIOBHUIO:

; a d. 7 ~q -
W (t)=TI(t=&) - T (t—n;) AW (t)+c(t),
j=1

r=1
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H Y —q;
3geck A (t) = JT (t - gr)dr - TT(t - 77j) .0 m HempepbiBHAs (DyHKIHUS,
r=1 j=1

ct)eH, &, 77 j — TOUKHM, JI€XKAIME HA KOHTYpe r, d,, q; — uenbe

NOJIOKUTEIILHBIE YHCIIA.
TEOPEMA 3.2.1. Ilycmb 6 3a0aue: o,  (t) =t YA, (t)p; (1) +c,(t), a

emecmo pasencmea: —— = A(z)-W (z), 20e A, (t) — omauunas om nyis u
o0z

HenpepuleHas yuKkyus, ¢, (t) —u3 knacca I'énvdepa, ona ouggepenyupyema

6 J1106oM nopsoxe.
Tozoa, umeem mecmo ciedyowuil pe3yrbmam:

B cayuae, unoexca ® —d =0, paccmampusaemas 2cpanuunas 3a0ayd
conpsdicenusi Pumana umeem eourncmeennoe pewenue. B ciyuae, ® —d >0,
3adaua conpsaxcenus Pumana umeem ® —d  pewenui 6 Klacce,
02pAHUYEHHOM HA KOHmMYpe.

B maparpade 3.3 Tperhell riaBbl AUCCEPTALIMOHHOM pPabOTHI
uccleayeTcs KpaeBas 3ajayda Pumana C HEMpEePbHIBHBIMU
kod(pdunmeHTaMu, OAUH U3 KOTOPHIX B KOHEYHOU TOYKE o00jaagaer
0COOEHHOCTBIO MOJYJIBHOIO XapakTepa, [Js YpaBHEHUH CIEIYIOLIErO
BUJA:

oW
—=Alx, »)-W(x, y).
0z
3AJAYA R;3. HeoOxonuMo HalTH mapy aHaIUTHYECKUX (QYHKUIHH

+ - O0W
W * (x, y), perylIspHOro pelleHHs ypaBHCHHS, BUJA: - Alx, y)-W(x, y)

IpUHaUIekKAeH BHYTpU obOiiact U BHe obiactu D, ymosmerBopsrornyro
IPAHUYHOMY YCJIOBHIO, BUA:

N u
W) =T1t-¢&

d, * -qj _
Tft-7 AW @+ e,
r=1 j=1

3pec: &, njel, d., q; —mnpousBoibHble dncna. KoadouuneHr 3anaun

q;j

H d e —
A(t) =11 ‘t -& 0T ‘t - 771-‘ # 0 u HempepsiBHas ¢(yHkuus, c(t)— u3
r=1 j=1
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knacca H(I'). B uckomoil 3amaue Pumana, pemieHuss HaiijieHbl B Kjacce
GyHKIUN, MHTErpUpyeMbIX Ha KoHType .

TEOPEMA 3.3.1. B cayuae wuwndexca 3adauu @& =0, moeoa
paccmampusaemas 3a0aua CONPANCeHUs: 8 UCKOMOM Kiacce (yHKyuu, o6yoem
paspewuma. Toeoa, koeda undexkc Kkanna 6oavule HyIs, 3a0aia umeem Kanna
JUHEUHO-He3a8ucumelx peuwlenutl. Eciu undexc xanna menvuie Hy1sd, mozoa
3a0aua conpsadxcenus 8 obwem 6uoe Hepaspewiuma. [[na eé pazpewumocmu
mpebyemcs 00ONOJHUMENbHOE YCI08UE PA3PEeUUMOCU \ae\ :

B uerBepTOil IN1aBe HACTOSILENH AUCCEPTALIMU, KOTOPAasi COCTOUT U3 6-u
naparpadoB, wu3ydaercss TpaHUMYHAs 3ajadya TUna 3aaadyd Pumana uis
o oW —
CHUCTEeMBbI YpaBHEHUM, BUaa: — = A(x, y)-W (x, y)+ B(x, »)-W (x, y) +c(x, y) C
oz
HEMPEePHIBHBIMU KO3(PDUIIMEHTAMU B CUHTYJIIPHOM CIIyyae.

B 1.1., Hacrosmieii riaBbl JUCCEPTALIMOHHONW paOOThl H3ydaeTcs
CUHTYJISIpDHBIE  KpaeBbIC 3aja4u Pumana Cc HETIPEPHIBHBIMU
koadureHTaMu, korga kosapduuueHt 3agaun Pumana, xapaktepusyer
0COOEHHOCTH 1I€JIOTO MOPSAKA JJIsI CUCTEMBbI JIJIUIITUYECKOTO YPaBHEHUM,

oW —
BUOA: 6_Z = A(x, y)-W(x, y)+B(x, »)-W(x, y)+c(x, y).

B3AJAYA R,;. Tpebyercs HaWTH aHAIUTUYECKYI  (YHKIIUIO
W " (x, y) — peryispHoro peureHuns ypaBHEHUS, BHJA:
ow — -
—=A(zW (z2)+B(zW (2) +¢(z) B obmactu D" u ¢Qynxuuro W (x, y)—
oz
AHAIIMTUYECKYI0O BO BHEIIHEW o0sacTu, 1O CIEeAYyIOIEeMYy T'PaHUYHOMY
YCIOBHIO:

+ # d. 7 -q -
W) =TI1(t-&) " T1{t-n;) TA@W (t)+c(t),
r=1 j=1

H y _q.
3pech A (t) =[] (t- gr)dr T1(t=7;) L0 wm HempepbiBHAs  (QyHKIHUS,
r=1 j=1

c(tyeH, &,, 17 j — HeCOBMAJa0UINe TOYKU KOHTYpa, d,, q; — Lenble 4Hcia,
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M ¥ _q.
TEOPEMA 4.1.1. Ecau A,(t)=T1(t-&)% TI(t-7;) W %20 u
r=1 j=1
A, (t) — nenpepvignaa ¢yukyus, c,(t), yoosremeopsem ycroeuio H, mozoa

umeem mecmo Cﬂedyiou;ee:

Koeoa umoexc 3adauu @& =0, moeda paccmampusaemas Kpaesas
3a0aua conpsoicenus umeem eourHcmeeHHoe peutenue. Koeda undexc kanna
Oonvuie HYnNA, moeoa 3a0ava CONpAdCeHUs paspeuuma u umeem Kannda
pewenue. B cnyuae, unoexc 3aoauu, xanna meuvuie HYIA, 8 IMOM clyuae,

3adaua 6yoem pazpewuma moeoa U mMoJbKO mo2od, Ko20a mpeoyrmcs ‘ae‘

00NONHUMEIbHbLE yciaoeus paspeiumocmu.

R™ (1) .
J—ae[(t—zo) C,(t)[dt =0.
r(t—1zp)

Bo BTOpoM maparpade 4yeTBEPTON TIaBbl AUCCEPTAIIMOHHOU PaOOTHI
W3YYAETCS CHHTYJSIpHAsd KpaeBasg 3adaya PuManHa I 3JUIMIITUYECKUX

o oW —_—
ypaBHEHUN BuUAA: — - Ax, v)-W(x, y)+B(x, y)-W(x, y)+c(x, y), Korma
Z

kodgduumneHT 3amauyun Pumana xapakTtepusyer OCOOCHHOCTSIMU HyJeWd U
IIOJIIOCOB CONPSIKEHHO-AHAIUTUYECKOTO BUA.

BAJJAYA R,,. TpeOyeMm HaliTH aHAIUTHYECKYIO QYHKIUIO: W * (x, ),

PETYJISIPHOTO peleHus nuddepeHIantbHbIX YPaBHEHUH,

w B(z)W
a—:A(z)-rW (z)+ (2) (Z)+ (2) |
L A(z) A(Z)J

oz
aHAJUTUYECKYIO BO BHEIIHEH 0071aCTH, MO rPaHUYHOMY YCJIOBHIO:

B obmactu D', m W (x, y)-—

e

(t - fr) '
_ AL (W (1) + c(t),
(t-n;)"

_‘
Il
-

W T (t) =

e

—
Il
[N
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H Y _q.

spech A(t)= [T (t- §r)dr [1(t-7n;) Y20 u HenpepsiBHAass (QYHKIUS Ha
r=1 j=1

kontype I', c(t) e H(I'), &, M 5, — TOUKH, JIeKAlIME HA KOHTYpE, d ., q; -

Z 7
HaTypalbHBIC Yucaa, TA¢ > d, =d, > q; =0
r=1 i=1

H e .
TEOPEMA  4.2.1.  Ecmu A(t)=TI(t-&) T (t-n;) " =0
r=1 j=1

HenpepvieHas  @yukyusa, 30ecv c(t)e H  unoekc 3adauu  Pumana

@& = IndA (t) - Indt " TA, (1)=& —d.

Toz0a, koeoa & —d >0, 3a0aua paspewuma u umeem eouncmeenmoe
peuienue, paccmampusaemas 3a0ava COnPsicerus, umeem & — 6 peuleHusl.

Kozoa, ®-d<0, 3a0aua 6 obwem eude nepaspewuma. Jns
Cywecmeoganuss — e€  peuleHus,  HeoOX00UMO  BbINOJIHEHUEe  YCI08UlL

paspewumocmu, uod ‘ae — d‘.

B maparpade 3 deTBEépTOH TIaBBl OUCCEPTAIIMOHHON pabOTHI
W3Y4alTCd pe3yiabTaThl pelIeHUus 3ajadyu  PumaHa [Jis  CUCTEMBI
3JUIMITUYECKUX YPABHEHUN BUIA

AW -
= A(x, »)-W (x, »)+B(x, ) W (x, ¥)+c(x, »)

B cllydyae, Korja Ko3(PdUIMEHT sBISETCSd HENpepbhbIBHOW (PyHKIUEH U
o0J1ajaeT 0COOEHHOCTSIMUA MOAYJIBHOTO XapaKTepa.

BAJAYA R,;3. Tpebyercs, HalWTH mapy aHATUTHYECKUX (DYHKIUH
W " (x, y) —peryisipHO€ pelIeHHEe JJUIMINTUYECKOrO0 ypaBHEHHUSA, BHUJA:

oW -
— = A(x, ¥)-W(x, y)+B(x, y)-W(x, y)+c(x, y), IpHHAIEKALIETO KO

oz
Bcell o0nactu D, KOTOpas yIOBJIETBOPSAET CIEAYIOUIUE YCIOBUS:

d, 7* -4 _
T [e=m ] AW () + e,
j=1

N H
W) =Tjt- &
r=1
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rane A (t)-menmpepbiBHas QyHKOMS, ¥ OHa HE paBHAa HYJIO, 37€eCh

Y7
c(t)e H(I). Soomjel, >d, =d, Xq;=q, dr,qj—mo61>1e
r=1 ji=1

I[CﬁCTBHTCJII)HI)IG quclia.

H Ve —a:
TEOPEMA 4.3.1. Iyems A =T1{-&[" Mt-7,[ " %0, u
r=1 j=1

HenpepuleHas Gynkyusa Ha koumype T u IndA,(t) = &, 30ecv c(t) u3 kracca

I'énvoepa.

Toeoa, koeda unOexcom 3adavu 2-9%P =0 6 omom cayuae,

y 2

00HOpOOHas  3a0aya  Aengemcs  paspewumou.  Ilpu 2-q? >0

paccmampusaemas HeOOHOPOOHASL Kpaesas 3a0aud CONpPNCeHUst, 0e3yCi068HO
2

paspewuma. Koeoa undexc 3adauu Pumana @& —q'® <0, moeda

paccmampusaemas He0OOHOPOOHAs 3a0aia Hepaspeuumda, 0Jis1 pa3peuumocmu

HEeOOHOPOOHOU 3a0adu mpebyem ‘ae -q (2)‘ yeaosus paspewumocmu (4.3.10).

B maparpade 4.4 3T0i1 riaBbl UCCieAyeTCs TpaHUuHas 3aauya Pumana B
CHUHTYJISIDHOM CJIy4ae C HeMPEPhIBHBIMU KO3 (PUIIUEHTAMU, OJUH U3 KOTOPBIX
XapaKTepu3yeTcss 0COOEHHOCTHIO LIEJI0TO MOPSAKA.

Iycre man xouryp -I', cocrosmmit uz M+1 mpocTeix 3aMKHYTBIX

Ty, [y, T

KOHTYpOB JIsimyHOBa M OrpaHUYMBAIOLIUX OJTHOCBSI3HYIO 00JIaCTh

+ ~r
D', ngomonHMTENbHYIO K HEH 4YacTh IUIOCKOCTH, COCTOSIIYIO M3 CyMMBLI M

D, (k=1 2,.

KOHCYHBIX OJHOCBA3HBIX obnacrent w M) 1 OECKOHEYHOM

obOacTu Dk ) 6YI[€M B ,Z[EU'IBHGIZH.ICM I KPATKOCTH HAa3bIBATh TaAKXC

obacTbio 1 0603HaunM uepes D .

3AJIAYA R,,. Heobxomumo Haiitn dyHkmmn W *(z), aHaquTHYeCKHe B

+
obnactsax D™, umerome moutd BCIOAY Ha KOHType I', mpenenbHbIe YIIIOBbIE

+ :
sHauenus, W ~ (t) yIOBIETBOPSIONIME TPAHUYHBIC YCIOBHSL:
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P
—_

|
I
N—

+
—~
—
~
Il
-
Il
—

| A (tW 7 (1) +c(t),

o N
—_
|
S
-
N —
o)

—
I
—

37ech &, 77| —HEKOTOPbIE TOUKM KOHTypa I' M &, — sBiIfeTca HymsAMH yHKIHH
A (t), n; - sBsoTes momocamu Gynximn A, (t), d,, q;-HaTypanbHBIE 9HCIa,

A, (t) - nenpepriBaas ¢yukuus, c(t)e H ().

TEOPEMA 4.4.1. Kpaepas 3agauya Pumana B ciyuam & — p =0,
6e3yCITOBHO, pa3pelnaMa H HMEET CAHHCTBCHHOE pelleHHe. 3a7ada Takxke, B
ciyqae - p>0, OE3YCIOBHO, pasperuMa H HMEEeT & —p JIHHEHHO
HE3aBHCHMBIX pEIIeHHH. 3ajada pa3pelrnMa JIHIIb B CIy9ae, & — p <0, IIPH
BBIIOJIHEHHN e - p| ycroBuii paspernmuvoctn. IIpH BITOTHEHHH yCTOBHI

PAa3perTHMOCTH, PEIIeHHE CYIIECTBYET H CAHHCTBEHHO.
B mnaparpade 4.5 Hacrosmeld TIaBbl JUCCEPTALIMOHHONW pabOThI
HCCIeAyeTcsl TpaHWYHAs 3ajJada  PuMaHa B CHHTYJISIPHOM Ciydae ¢

HEMPEPBIBHBIMU  KO3(PPULIMEHTAMH, OJMH U3 KOTOPBIX XapaKTepuzyercs
OCOOEHHOCTSIMU HYJIEH U MOJIFOCOB CONPSKEHHO-aHAJIUTUUECKOTO BUA.

3AJJAYA R,s. Haiitu ¢pynxmuu W *(z), aHanmuTHYeckue B 06macTsax D *

+
MMEIOIINE TIOYTH BCIOAY Ha KOHType I, mpeneinbHble 3HadeHus, W ~ (t)

YAOBJIETBOPSIOIINE TPAHUYHOMY YCIIOBHIO:

=
~—+
|
Pry
d
N —
o

+
—~
—+
~
I
-
Il
[

_ A (W (1) + c(t),

ﬁ_ﬁﬂ%

=~

—
Il
=

3€ch £, 77 — HEKOTOPbIE TOYKH KOHTYpa I'm & — sBIseTCS HyIsMH QyHKIHM
A (t), n; — sBisoTcs momocamu GyHKIMK A, (t), d,, q; - HATypabHbIE YHCIA,
A, (t) — HemrpepsiBHas Gpynkmus, c(t) e H (T).

TEOPEMA 45.1. Kpaesas 3adaua Pumana 6 cayuae @& — p =0,

0e3yclo6HO, paspewuma U umeem eOUHCMEEHHOe peuleHue. 3a0aya makdice, 8
ciyyae, & — p >0, OesycnogHo, paspewuma u umeem @& — p JUHEUHO —
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He3agucumble peuwleHus. 3adaua paspewuma iuulb, 6 ciyyae, & — p <0, npu
8bINONHEeHUU ‘ae - p‘ yenosuu  paspewumocmu S, g =0. Ilpu evinonnenuu
VCI08ULL pA3PEUUMOCMU, PeuleHlUe Cyuecmseyen, U OHO eOUHCMBEHHO.

B maparpade 4.6 310l riaaBbl AUCCEPTAITMOHHONW PabOTHI MCCIEMYyETCS
3aJ1a4a COMPSKEHUST 00O0OMIEHHBIX aHATUTUYECKUX (DYHKIIMI B CHHTYJISIPHOM
cirydae. YCTaHOBJIEHO, UTO YHCIIO peEIIeHUM 3agaud B Kiacce (yHKIIUH,

OTPAaHUYEHHBIX HA KOHTYpPE, HE 3aBUCUT OT HAJIMYUA HyJeH y KoapduimeHta
3aJla4M ¥ YMEHBIIIAETCSl Ha CYMMAaPHBIN MOPSIAOK BCEX MOJIFOCOB.

TEOPEMA 4.6.1. Ilycmo a(t) HenpepvleHasl @yHryus,

Inda (t)-t " =a@-m, & =Ind ra(t), b(t) - oepanuuena u usmepuma,
c(t) L,, p>1.
U nycmo:
b(t 2
sup ( )|< :

teT a(t)‘ 1+ Sp

20e s, - Hopma 8 L, CUHSYIAPHO20 Onepamopa

s, == 1#0 g
TrT—1
Toeoa:
npue -m=>0,1=2(&—-m), p=0;
npu @ -m<0,1=0, p=2(&—-m).
3JAK/ITIOUEHHUE
1. OcHOBHBIE HayUYHbI€ Pe3yJbTaThl Pa00ThI 3AKJIKYAKTCI B
cjaeaywumeMm:

- Haligens! peumieHust ypaBHeHus Buga: — =y (x, y) B cllydae, KOTrja
0z

k03 PUIIMEHT 3ajayd HemnpepbiBHAsS (QYHKIUS, HO B KOHEYHOM TOUKE
KOHTYpa, XapaKTepU3yeT OCOOCHHOCTh aHAIMTHUYECKOTO Topsaka [1-A];

- Haligenpl pemieHus 3IUNTUYECKUX YpaBHEHUM Buga: — =y (x, y),
0z

K03 PUIIMEHTHI KOTOPBIX SIBISIIOTCS HENPEPHIBHOW (YHKIHEH, OTMETUM, YTO
HETPEPHIBHOCTh (YHKIIMM B KOHCYHON TOYKE CTPEMHUTCS Ha O0ECKOHEUHOCTb,
a1M00 HapymaeTcs yCIOBUU HOPMaJIbHOM paspemumoctu [14-A];
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- HalimeHsl pemeHns 3JUIMNTUYECKOTO YPaBHEHHS NEPBOrO MOPAAKA,

oW
Bura: ——=w(x, y), Korga Kko3dpduument 3amaun Pumana wumeer

0z
0COOCHHOCTh APOOHOTO Mopsaka [7-Al;

oW
- Haiigensl pemenue ypaBHeHus: —— = A(z)-W (z) B ciydae, Kormga

kodduuueHT 3agaun  PumaHa uMeeT OCOOEHHOCTh AaHAJIUTHUYECKOTO
xapakrtepa [11-A];

oW
- Halinensl pemenus ypaBHenusa: —— = A(z)-W (z) B ciydae, xoraa

Kod(ppuLMeHT 3amayud UMEeT OCOOEHHOCTh COMNPSKEHHO-AaHATUTHUYECKOTO
xapakrepa [12-A];

- Halinensl pewmenust ypaBHeHus: — = A(z)-W (z) B cay4ae, Korja
0z

KOB(I)(bI/IHI/IeHT 3aJa4Yunu xapaKTepmyeT OCO6GHHOCTI> MOI[YJIBHOI‘O XapaKTepa
[2-A];

- HalineHsl penmieHusi ypaBHEHUS : 6__ = A(z)-W(z)+ B(z)W (z) +c(z2),
2

B ciydae, korga kodddunueHt oOnamaer HYJIIMH W TOJIOCAMU
aHAJIMTUYECKOro Xapakrepa [15-A];

oW
- Halinens! pemenus ypaBuenusa: — = A(z)-W (z) + B(z)W (z) + c(z),
0z

korga koddduuuent 3amaum Pumana wumeeT OCOOEHHOCTH COMPSIKEHHO-
aHaIMUTHYECKOro Buaa [13-A];

oW
- Halinens! pemienus ypaBuenus: —— = A(z) -W (z) + B(z)W (z) + c(z)

, korna ko3¢ PUIMeHTh UMEIOT 0COOEHHOCTH MOJYJIBHOTO XapakTepa [3-A].

2. PexoMeHaamumn no NPAaKTHYECKOMY  HMCHOJb30BaHHIO
pe3yJbTaToB.

JaHHass pguccepTaTiUs WMEET TEOPUTUUYECKYI0O M IMPAKTHYECKYIO
IIEHHOCTb, a PE3yJbTaThl IIOJIyYEeHHBIC B IUCCEPTAIIMOHHON pabOTHI U
METOABbl MX JOKa3aTeIbCTBA MOTYT OBITH NMPUMEHEHBI B TEOPUH KPAEBBIX
3aJla4, TEOPUM aAHAJIUTUYECKUX (YHKIUM, 000OIMEHHO-aHATUTUYECKUX
GYHKIMA W TapMOHWYECKMX (YHKIIUA, a Tak)Ke B TEOPHH YIPYrOCTH H
3NEKTPOANHAMUKH.
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0
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anpens 2022, —c. 223-226.
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MVYKAJTUMA

My6paMMUATH MaB3§HM TaXKMKOT. ba Macbhanaxonm KaHOPUU (PYHKCHUSIXOU
TarinpeObaHIaaIon KOMIUIEKCH acapXoW WIMUU TaJAKUKIIYIa OCHUXOST 3UEN
MeOolIaHa, a3 yymia, bapou Machaian kaHopuu Puman. Kopu nucceprarcuoni
0a MaB3yu Machajgau KaHopun Puman 00 koadduumentu Oedocuna Gapou
MyOJIWJIad JJUIMNITUKUU TapTHOM SKyM Oaximmaa IIygaacT, KA Jap OH
kod(pducuenTxon Macbana cudp, Kyrd, cudp Ba KyTOW XaMpOXIIydau
AHAINTUKIA Ba WHYYHUH, XaHTOMH KOA3((PUCHEHT XapakTeph MOIYJIAOIITAPO
Oapou cucreMan Myoawnaxou auddepeHcHanTUu TapTUOU SKYMU HaMyId
SIUTUTITUKH OaxIma 1ryaaact.

Hapadau kopkapma 6apoMamgaHy MaB3yu TaAKUKOT. [lap paBusii Ma3kyp
acocaH Joxwi1 MemaBana acapxou wimun M. H. Bekya [1-2], JI.I'. Muxaiinos
[3-4], H. YcmonoB [5] Ba aurapon. Xajim Machajan MyOdMIAXOU SJUTUITHKMA
Ba Macwajian Puman 60 xoaddurcuentxou maptu ['€nmeppo KaHOaTKyHAH/Ia Ba
XO0JIATXOW CHUHTYJISIpud Macbhanan Puman pgap acapxou wimuu M.H. Bekya,
JI.I'. Muxaunnos, H. YcCMOHOB Ba IKKATOp OJIMMOHU AUTAP OMYXTa IIyJAacT.

N.H.Bexkya oun 0a (yHKCHUSIXOM aHAJIMTUKUU YMyMUKapjalilyaa, Oapou
cucTeMau MyoJuiaxou auddepeHcuanny 3epuHpo TaIKUK HAMyAaacT:

0 0
Ja_u_ﬁ_v_ au +bv + f
X y
20 By (0.0.1)
—+—=cu+dv +g.
{ay oX
Cucreman (0.0.1) map HaMyau KOMIUIEKCH ITIAKINA 36pUHPO TOPA;:
o,W = AW +BW +F, (0.0.2)

KU I1ap UH 90

W =u+iv, W =u-iv, zZ=x-1y, Z=X+Iy

Ba
1 . 1 . 1 .
A:Z(a+d+|c—|b), B:Z(a—d+|c—lb), F=E(f+lq),

Jo/4a 11yaact.



Hap cucreman myomunam apomamygan (0.0.1) M.H. Bekya macwaman
kaHopuu I'miGepTpo TaaKuK KapaaacT. Y 1ap MH KOp Macbhbajad PUMaHpo
HaoOMyXTaacT.

Macpanan Puman 6apou cucremau (0.0.1) a3 tapadu JI.I'. Muxaiinos
oMmyxTa 1rynaact. bosin kailn Hamy, k1 KoahduTCHeHTH Macbhaliau Puman nap
TagkukoTxou JI.I'. MuxaiinoB maptu ['€neppo kaHOAT MEHAMYTAH]/I.

bavman, JI.I. MuxaimoB wacbanam KaHopuu Puman-I"azemaHpo
OMYXTaacT, KU IIAKJIU 3€pUHPO TOPAJI;

W' (O)[a ()] = AW (1) +c(t)
€ KM Jap HaMyJAM KOMIIJIEKCH YyHHUH HaBUIITA MEIaBal,
oW = AW +BW .

NHuynun, 0apou UH MyoJnia Machajlad KAaHOPUM 3€pPUHPO HU3 TAIKUK
HAMYy/1aacT.

W " (t) = a(t)W (1) + b(H)W ~(t) + c(t);

. OW " (t) oW ~ (t) ) —
W (t)=a(lt)———+b(t)—————+ p(t)W (1) + q(t)W (t) + c(t).
ot ot

bavnan, a3 Tapadu npodeccop H.Yemonon Ba morupaam C.I11aBkat3o0a
[6-7], XomaTu murapw CHHIYJISIPHOKMH HH Machajax0 OMyXTa IIyJaaH.
JuccepraTcusau Ma3kyp Oolaja, 0a X0JIaTXOW CHUHTYISIpUH Machajan Puman
Oapou cucreman Myoawnaxou ymyMmukappamynaum Komi-Puman Oaxmmaa
nrynaact. Jlap uH 9o, dhap3 kapaa Memasaa, K KoahpuTcueHTn Machaia, ssbHe

A(t) pynkcusau 6edocuna acr.

Pobutanm Taxkukor 00 OapHOMaxo (JioMxaxo) Ba € MaB3yXOHM WM.
MagB3yu guccepTaTcusii Mas3Kyp ©Oa MaB3yn WiIMuM Kadeapaud aHaIu3u
MaTeMaTUKUN JIOHUINTOXYW [JaBJaTHM OMY3ropud TOYUKHCTOH 0Oa HOMU
Canpumaud Avinnn «Tagkykyd Macbhallal KaHOPHM Haszapusu  (PyHKCUSXOSIII
AQHAJIMTUKA J1ap XOJATH CUHTYJISIPI» Ba MHUYHHMH Jap AoMpau OaaMaidapopuu
HAKIIAW TEPCIIEKTUBUH KOPXOM WIMHA-TAOKUKOTHH Kadeapa Oapou COIXOU
2021-2025 a3 pym wMaB3yum «Tagkukor oma 0Oa Hazapussd MyOAUIaxoHu
muddepeHcraait Ba TaTOMKU OH» UUPO TapauaaacT.

TACHU®OTU YMYMUU TAXKUKOT



Makcamgu TaxkKuMKOT. Makcagu KOpu AUCCEPTATCHUOHM a3, OMY3HIIU
Machajan CHUHTYJsapuu Puman Oapou cuctemMan MyOIWIaXOW OSIUIUNTUKUU
TapTUOU SIKyM MeOoItaj, K1 Ko3(pPUTCUEHTH Machaja Jap HYKTaXxou OXUPHOK
MaxCyCUSITXOU 3€pPUHPO JTOPAHL:

» xonarte, KU Ko3purcueHTn Machajiau kaHopuu Puman cudp Ba
KyTO# TapTHOM OYTYHPO AOPAI;

» xonate, Ku Koa(pUTCHEHTH Machalau KaHopuu Puman cudp Ba
KyTOH XaMpOXIIyJau aHATUTUKUPO TOPAT;

» VHYYHMH MaXCyCUSITH XapaKTepu MOIYJIUPO TOPAH/I.

Baszudaxon TaxKMKOT. A3 pyu MachajaxoW Iy30IITally1a TaJKUKOTXOH
3epUH I'y3apOHU/IA Iy 1aaH/I;

o Jap aBBain XojaTh CHHTYJISIpUd  Macbaiaun Puman 00

oW
koaddurcrenTn Oedocuna 6apon Myoauaad — HaAMYIM P v (z), omyxTa

IIyJaacT, KU J1ap MH 40 Ko3(pdUTCHeHTH Machbasia cudp Ba KyTOM TapTuOU
OyTyH, cudp Ba KyTO#l XamMpoXIIyJau aHAJIUTUKA Ba HWHYYHUH MaxCyCHUSITU
XapaKkTepy MOYJIUPO TOPAH]T;

o babnan, xonatu cunrynsipun macbaiau Puman 6o koapdurcuentu

oW B

Oedocmna Gapon MyoauIan HAMYIH P A(z)-W (z), omyxTa mrygaacT, Ku
Jap vH 40 Ko3(hdUTCHEHTH Machaia HU3 cudp Ba KyTOH TaptuOu OyTyH, CU)p
Ba KyTO ¢ XaMmpoXxIlyAau HaMyIu aHAJIUTUKA Ba HWHYYHUH MAaxCyCUSTU
XapakTepy MOYJIUPO TOPAH]T;

o XoJaTu CHHTYJIsIpud Macbalau Puman 00 koapdurcueHTn

oW
oedocuiia Gapon Myoawsiau Hamyau 6—_:A(z).W(z)+ B(z)W (z) +c(z)
Z

OMyXTa IIyIaacT, KU Jap WH 40 Kodpdurcuentu macwanam Puman cudp Ba
KyTOH TapTUOW aHAIMTHKM, cudp Ba KyTOH XaMpOXIIyaau HAMyAW aHAJIUTUKA
Ba MHYYHUH MAaXCyCUSITH XapaKTepu TapTUOU KaCpUPO JOPaH/.

O0bekTH TaxXKUKOT. OOBEKTH TaAKUKOT, WH OMY3HUIIN XOJIaTH
CUHTYJIIpHOKMU Macbanaun Puman 060 koaddurcuenrxou Oedocunia OGapou
MYOJIMJIAXOH 3€pUH MeOoIIaI;

v oA W)

oW
— - A(z)-W (z) + B(2)W (z) + c(2).



ITpenmern TaxKUKOT. [IpenMeTy TAIKUKOT a3 UICOOTH TeopeMaxoe, KU aap
OHXO IIYMOpaW XaJIXOW MachajlaW SKYMHCAW | Ba MApTXOM 00 MUPO IIyJaHU
OHXO Machajlau FaUpUSIKYMHCAW P XaJ JOPaH]I, OMyXTa IIy1aacT.

Haprommm wiMim TaxkukoT. Hartunyam mmccepratcus HaB Oyda, Oa
MachajJaxoH 3epyH OaxIuaa 1y1aacr:

MACBAJIAU Ri. ®yukeusau W ' (z) 4ycrydy Kapia naBaj, KM Baii

XaJUIU PETYJIIPUUA MYOIUJIan 6_‘ =y (X,Y), gap goxum coxau D* Ba pyHKCHsN
z

W ~ (z) anamutukii gap coxaw D, yoHrup OoImaHa Ba gap O€oXupu TapTUON

OXHUPHOK A0ILITa, MAapTH KAaHOPHUH 3CPUHPO KaHOAT KYHOHAH/I:

I (t-£)"
W (t) = - - A(DW (1) + c(b),
t-n,)"

ki qap uH 90 A (t) dynkensm 6edocuna Gyma Ba oH Faiipu Hymm act, c(t)

IAPTU I'énneppo KaHOaT MEKYHOHAH]I, VHYYHUH
E(r=1,2,.,u) n;(i=1 2,., y)— 0ab3e HyKTaxou KOHTYp Oyna, d , q; —

aJ1aIxou OyTYHH MycOaT MeOOIIIaH/I.
MACBAJIAU R,. Oyskcusaxon aHamuTukad W © (z) édra masam, Ku

oW
XaJUIA PEryIsIpUr MyOIujIan a—_ =y (X,y) map coxaxou D : yourup Oyna Ba
Z

IapTU KAHOPUU 3€pUHPO KAHOAT KyHaH1a OOIIIaH/T;

W7 (1) = A (DW (1) + c(1),

KU gap uH 4o, A (t) = ﬁ (t-— gr)dr 111 (t - nj)_qj , ”HUYyHUH c(t) € H ("),
r=1 j=1

HYKTaXxoM &, 7, — [Jap KOHTYp Mexo0aHi, d,, q;— a[ajXxOu HaTypai
MeOOIIaH/I.
MACBAJIAU Ri. Yybru ¢ysxcusxon W *(z), KU XalUId PeTyIspun

+ _ .
MYOJIUIan 7 = (z) map coxaxou D~ amamuTuki Mmebomanm, épra IIaBaHi,
Z

KW OHXO MIAaPTHU KaHOPHUHU 3CPUHPO KaHOAT KYHOHAH/T!



dr

ﬁ ‘t - gr
W () = AW (O + c(),
Eﬁ‘”ﬁj

KM 1ap MH 90 &, (r =1, 2,.., ), 7,(j=1, 2,., y) — 0ab3e HyKTaxoH KOHTYD
Oyna, d,, q; — amaaxou OyTyH, c(t) e H ('), A (t) # 0 Ba yHkcusin 6edocuna
mebora/i.

NuuynuH, Xaiwmm Mmacbanma gap cuHpu (yHkcusixou aap KoHTypu I
MHTETpOHMAAIIaBaHAA YYCTyUy Kapaa MeliaBa/l.

MACBAJIAY Rs. Tana6 xapaa mynaact, ku Gyakcusu W *(z), épra

IaBaJl, KU XaJUIM PEryJIsipuu Myoawiau auddepeHcrainy HaMyau SJUTUITUKA

nap coxau D* BaW ~(z) — (yHKcHSIM aHAIMTHUKA OepyH a3 coxa, sibHe gap D~

yoirup OoI11a]1 Ba MAPTXOX KAHOPHUH 3€pPUHPO KAHOAT KYHOHAH/I;

u
[I(t-&)"
a) W (t) = H———A (OW (1) + (),
[T(t- 77j)qj
i=1
H d,
H (t - ér)
6) W (1) = ——— A (W (1) + c(b),
me-n,)"
j=1
u
H |t - ‘fr o
B) W' (t) = ——— A (OW (1) + (1),
aj
[1ft-m)

=1

dap Machamaxou a) Ba 0) Oomax, xan map cuHdXxoe KOPTYKOB Kapja
MelaBaH, KU Jap KOHTYp Maxayn meboman. Jap xomatu B) Oormafn,
Xaau Macbalia nap cuHbuU dbyHkCcuaxou nap KOHTYP
MHTErpOHHUIalIaBaHaa KOPTYKOB Kapaa MellaBaj.

MACBAJIAU Rs. Tanab kapaa Mmemasan, ku GyHkcusu W © (z),

édra maBaa, KU XaJUId peryasipuu Mmyoaunaud auddepeHcuanuum TapTuou

SAKyMHU HaMyAd 3JUIMOTUKA gap coxau D' woitrup 6yna Ba (yHKcusu



W (z) map coxam D~ ananuTukii MeGolnaj Ba INapTXOM KAHOPHH
3€pUHPO KAHOATKYHOHAH/I:

a) W™ (t) = A ()W ~(t) + c(t),

KM fap uH 9o A, (1) =TT (t—&,)" 'H(t—ﬁj)_qj-
r=1

6) W (t) = A ()W ~(t) + c(t),

Ky gap uH 9o A (t) =TT (t - ér)dr T (t - nj)_Qj-
r=1

=1

B) W™ (1) = A (HW " (1) + c(b),

7 g, 7 q,
KM Jap HWH YO Al(t)zl_[‘(t—fr)‘ -H(t—nj) ' # 0 - pynkcusm
r=1 j=1

Oepocuna Ba & (r=1,2,., ), n,(j=1 2,., y)—HYKTaxou KOHTYp Oyna,
d,, gq; — axaaxou HaTypanui Ba c(t) e H (') MeOomaH.

Xaau Macbhbajiaxou a) Ba 6) gap cuHDU GyHKCUSXOU Aap KOHTYP
MaxJyJ Ba XOJIaTH B) Oommaja, xaid jgap cCuHGU GYHKCHSXOU Aap KOHTYP
MHTEeTPOHUAIIaBAHAA YYCTY4Yy Kapja MellaBaH.

AxaMMUSTH Ha3apusBiA Ba WIMHIO aMallid TaxXKUKOT. Metone, K1 Jap
KOpU JUCCEPTATCMOHM MCTU(OIA IIyIaacT, HATUYaXOM OHPO Oap TaTOUKU
Machajaxou KaHOpil, Hazapusu (PYHKCUSIXOM TapMOHUKHA, Hazapusu
(YHKCUSIXOM ~ KAHOPUM  YMyMHKapJallyJad  aHaJMTUKA Ba  aHAJIU3U
dbyHkcuoHani uctudoaa OypaaH MyMKHUH acT.

Hykraxou 6a XxyMos IEIHAXOAIIaBaHAA:

1. Teopema oun 6a machananm kKaHopuu Puman 00 kospdurcueHtu
6edocuna gap xomare, ku Kod(pPUTCHEHTU Machayia cU(p Ba KyTOM TapTUOU

oW
OyTyHpO JIopaH, 6apou MyoIuIau 6__ =y (z) oBapna mygaacr.
z

2. Teopema oun 6a macbalam kaHopuu Puman 00 koshduTcueHTH
o6edocuna, ku k0d3pPUTCHEHTH Machbana cudp Ba KyTOW XaMpoXIygapo

oW
nopaHia, 6apou Myoauaau e = (x, y) oBapma mygaacr.
Z



3. Teopema oun 0Oa Machallau KaHopun Puman gap Xojatu
ko3 pUTCHeHTH Machanga MaxCyCHUATH XapaKTepu MOIYJIUpPO Jopal, Oapou

oW
MyOIuIau — =V (x, y) oBapaa mrygaacrt.
z

4. Teopema oupg Oa wMacpamanm CUHIyJspHokun Puman 60
koddduTcueHTxon Oedocuma xaHromu Kod(pduUTCHUEHTH Machalia
MaxCyCUsITH TapTubu OyTyHpo mAopaHa Oapow MyoaWIam HaMyIH
oW
— - A(x, y)-W (x, y) oBapja IIyaaacr.

5. Teopema oun 6a Macbamam kaHopuu Puman 00 koapduUTCHEHTXOU
o6edocuia, ku koapdUTCHeHTU OH cudp Ba KyTOW XapaKTepw XaMpoXIlyaau

oW
AHAJTUTUKUPO AOPaHd, 0apou Myoauiau HaMyau — - A(x, y)-W (x, y) oBapaa
z

IIy1aacT.
6. Teopema oug 6a  machananm KaHopuu Puman XxaHrome, Ku
ko3 uTrcueHTH Machajga MaxCyCHSITH XapaKTepu MOIYIHMPO JTopaHid, Oapowu
oW
myomunan  guddepeHcuanuy  HaMyau = A(x, y)-W(x, y) oBapaa
IIyJaacT.
7. Teopema oun 6a macbanaum kaHopuu Puman 60 xosdduTCHEHTXOU
Oedocuna, KM MaxCyCUsITH XapaKTepy aHAIMTUKUPO JIopad, Oapou cucreMaun
MYOJIUIAX0H JUTUITKUNA HAMY U

W At 0)lwi B(x, )W (x ») elx y)
e Al )i ) B 203

oBap/a IIyaaacrT.

8. Teopema oun 6a Machanau kaHopuud Puman xaHromu ko3ppurcueHTn
Machasia cudp Ba KyTOH XaMpPOXIITyIal aHAIMTUKUPO TOpaH 0apou Myoauian
muddepeHcuaIuy HaMy/Iu:

oW B(x, ) W(x y) c(x »)
— — Alx, y)-|W(x ,
po (x. ¥) ( (x )+ o) A y)]

oBap/a IIyaaacr.
9. Teopema oum 06a Macbaym KaHopuu Puman 60 koaddurcueHTH

Oedocuna map xojaTte, KU KO3DPUTCHEHTH Machajga MaXCYCHSTH XapaKTepi

MOYJIUPO AOPAH, OapOou cUucTeMan Myoauiaxou quddepeHcuanuy HaMmy/Iu:

oW B(z z z

—=A(z)-(W(z)+ W @) , o )]

o7 A(z) A(z)

oBapja IIyaaacT.



Japadyay 3bTUMOJHOKMM HATHYaXx0. Xama TeopeMaxo, TACAUKOTXO Ba
dbopmynaxo nap TaXKUKOTH AUCCEPTATCUSI 0O JAJIeNIXOU JTaKUK TACAUK Kapaa
IIyJIaacT, K KaTOp XyJI0caxo 00 TAXKUKOTU MyaJUTM(POHU TUrap MyBOPUKAHI.

MyTobukaTi quccepTaTcus 60 IMHOCHOMAaN MXTUCOCH MiMii (60 Imapx Ba
caMTH TaxKuKoT). Kopu muccepraTtcMoHin MyBOQHKM OaxIixoud 3e€pUHU
mmHocHOMan uxtucocu 6D060102- myommmaxouw auddepeHcHanit, cucreMan
JTUHAMUKIA Ba WIOPAKYHUU ONTUMAJIA MYpO Kapaa Iiyaa, ¢aciu Myoauiaxou
muddepencuani map 6anau lll-u maparpadgu 3-u MMHOCHOMAaN UXTHUCOCH WUJIMI
Maxcyo merapaa.

Caxmu maxcuu AOBTaNabu map€dTu mapayaun WiIMA Aap TaXKUKOT.
I'y3opuin Ba MeToad UcOOTH Teopemaxo 0a poxOapu WiIMHA MyTaaUlykK Oyna,
XaMal HAaTU4axou Jap KUCMM HABIOHMXOM IUCCEPTATCHSA oOBapjallyaa 0Oa
YHBOHYY TaaJUIYK JOpan.

TacBMO Ba aManyMCO3MM HATUYAXOHM JUCCEPTATCHA. MaBoaxou
JUCCEpTaTCUsl  J1ap KOH(EpeHCUsIXoM OalHAIMWIUIAIIA Ba  YyMXYPHUSBi
Myappudit Ba MyXOKUMa TrapauIaH/I;

Hap xoHdepeHcusin UIMUio amaiuu yymxypusiii «Tal€p kapaanu
MYTaXaCCUCOHM MYOCHPU MaTeMaTUKa Jap coXauh WiIMy  Maopudu
MakTabxou onir Ba MuéHa». (2020) m. Jlanrapa; map KoHpepeHCHusIu
baitnanmwinannu «Macbkamaxod akTyaJlud MAaTEMATUKAUW MYOCHDP»,
Oaxmmga ©Oa 80-comarum 30Apy3U JOKTOPU HIMXOM (PU3HKaAIO
Matematuka, npodeccop Temyp Cobup (25-26 utonu 2021), m.dyuranobe;
nap KoH(pepecusn UIMi- METOAUM YYMXYpUSBUU dap maB3yju «TaTOuku
ainrebpa Ba Hazapusu aJaaxo Jap XaJUIM Machajlaxod Myocup», Gaximuaa
6a «bucrcoman omy3uim Ba pyuau ¢paHxoum TaOUATIIMHOCH, HAKUK Ba
puésnn nap coxaum maopud (coaxou 2020-2040)», 90-comarum TabcucEOUN
AAOT ©6a womum Canpugaun AlHi Ba Tawmmiam  30-comaruu
Uctuxnonuatu naBmatun Yymxypum ToYUKUCTOH; Aap KoHdepeHcUsu
baitnanmumnanuu «Ilpobiemaxom Myocupw Hazapusiu aaaaxo Ba
TaxXJIMJIM MaTeMaTuki», Oaxmmuaa Oa 80-comarum  JTOKTOPU HIMXOHU
dusukaro maremaTtuka, npodeccop domogyon Mcmounon (dymanbde, 29-30
anpenu coiu 2022); nap KoHGEepeHCUIN YyMXYPUSBUM WUIMA-aMalid aap
MaB3yu «Macwagaxom MyOpaMu pylmad HWIMH pPUE3HA Jdap 3aMOHU
Myocup» Oaxmuna 6a «bucrcomam owmy3um Ba pymau  ¢dpaHXou
TaOMaTIINHOCH, MaKUK Ba MJAMH MaTeMmaTuka gap coaxou 2020-2040».
JAMT Ba 3aHOHU KyMHUTaW UTTUXOAUU YMYMUUYAXOHUU MaTeMaTUKXO. (20-
21 oxkts6pu 2022c.) wm.[yman6e; nap KOH(pEpeHCUsH YYyMXypUSIBUU
uIMii-amani gap MaB3yu «Macbamaxou MyOpaMu PyLUIId HUIMXOU
TaOUMaTHIMHOCH, MaKUK Ba pUE3N Jap 3aMOHM Myocup» Oaxmuaa Oa
«bucrconau omy3uil Ba pyumad GaHXxou TaOMATIIMHOCH, TaKUK Ba pUE3N

10



nap coxau uamy maopud» (2020-2040). (29 Hos6ps, 2022r.) mr.Jdymanoe;
nap KoHdepeHcusixou balHanMmMunnaaum uMIA-HAa3apsIBhA Aap MaB3ju
«CaxMu MarteMaTuka gap pyumad ¢GaHXod TaOMATIIMHOCH, JaKWK Ba
puésit», daxmuaa 6a oMy3ull Ba pymau GaHXou TaOMATIIMHOCH, JaKHUK
Ba puésnn (conmxom 2020-2040), —30-31 wmai 2023c. m./lymanb6e; nap
KOH(pepeHcusn baitnanMmunnanuu WIMBA-aMali Oaxmuaa 0a
«DyHAAMEHTAJIbHBIC U MIPUKIAJHBIC HAYUHBIC NCCIEIOBAHMS: aKTyaJIbHbIC
BOITPOCHI COBPEMEHHON HAayKM, OOCTWIKCHHS W HWHHOBAIuW». MaumMywu
Makoidaxoum wuamia— 27-mamnn  2025c. —-m.Yda; npap KoHdepeHCUusu
balinaaMuinanum WiIMA-METOAR gap MaB3yu «MaTemMaTuka Ba TaTOUKH
OH gap amanus», Oaxmmuaa 6a «bucrcomam omy3um Ba pymau ¢GpaHXou
TabuaTmIMHOCH, MaKWUK Ba puésnn map coxam unmy maopud» (Comnxou
2020-2040), m. dymanoe;

NHTHIopoT a3 pyu MaB3yu OuccepTaTcusi. TMOKM MaBOAXOU TaXKUKOTH
JACCEpTATCUOHK 15 Makojaum wiMmi, a3 yymiaa 4 Makoja Aap HalIpUsSXou a3
younbu KOA-u Hazau I[pesunentu Yymxypun TOUMKUCTOH Takpu3laBaHa Ba
11 makona gap MaBOAXOU KOH(MEPEHCUSIXOU YyMXYpPHSIBHI Ba OailHaIMUILIaIA
HaIp IIyJaaHI.

CoxTop Ba XxauyMu mqucceprarcuia. Kopwu auccepTaTCHOHT a3 MyKaUiuMa,
yop 600, Xysoca Ba pyiixaTtu agabuétu ucrudomairyaa uoopat a3z 142 Homryii.
Hap muccepratcust 6apou GopMyiiaxo Ba naparpahxo HymMepaTCUsH cepakama
rctudoaa IIymgaact, KA Jap OH pakaMu sSKyM, pakamMu 000, JyOoM pakamu
naparpad Ba pakamMu ceroMu Kop Oorana 6a popmyrna Taamiyk gopaa. XauyMu
yMyMuH auccepTatcus 142 caxudan 4omni KOMITIOTEpUpo aap 6ap rupudra, gap
6apuoman Microsoft word xypydunnii mryaacr.

MVYXTABOU ACOCUU TAXKHUKOT

MaBong Ba yCyIXOM TaxKMKOT. [lap nuccepraTcusii MasKyp XoJiaTu
CUHTYJISIpUH Machajan KaHopuu Puman 60 koadducuentu Oedocuna Oapou
Myomwiian auddepeHcuanu TapTUOM SKyMH SJUIMNTUKA TaTOMK —Kapja
mynaact. Jap JauccepraTcHMss METOAM Machajan KaHOpUHM  (PYHKCHSIXOHU
AHAIUTUKHA, AHAIMTUKUM yMyMHKapAallyJa Ba 3JEMEHTXOU aHaJIU3U
dhyHKCHOHAIN UcTUdOIa Ty TaaH I,

Hatngaxou TaxkukoT. Hatnuaxom kopw AMCCEpTAaTCHOHUPO MyXTacap
IapX MEIUXEM.

Jap MykagiuMa MabIyMOTH MyXTacapyd TabpUXUU HATUYAXO a3 pyu
MachallaXxou JaxJJIOp Ba MyXUMMHSTH MaB3yd MHTHXOOIyJa acOCHOK Kapia
IIyJa, MakcajJ Ba Machballal TaXKUKOT MyaissH Kapaa mrygaacT. MHUyHUH,
HABMOHUXOU WIMI Ba MYXMMMHUSITH Machajlal HATUYaXou XOoCWrapauia,
HUIIIOH J10/1a MemaBajl. Hatnyaxoum acocun guccepTaTchs oBap/a IryaaaH.
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bobu saxymMu KoOpM OUCCEPTATCMOHW a3 TaxXJIWIM capyaliMaxou
oubnuorpad# mypys mygaacT Ba 6a yaMbOBapUU MaBOJXoe, KU OabaaH Jaap
auccepTaTcus uctTudoaa MeliaBaH1, Oaximia 1uyaaacT.

Hap 6006u ayromMu auccepTaTcusi, KU a3 ce naparpad wubdopart acr, g1ap oH
Machajan kKaHopun Puman 60 koaddurcuenTu Oedocuma OGapon cucreMaun
Myoauiiaxou audhepeHcuaIny HaMyId SJUTUIITHKA, OMyXTa I1y/1aacT.

Hap maparpacdu sskymu 600u ayroM oujg 0a mMachaliau KaHopuu Puman
Oapou cucreMan Myoawnaxou auddepeHcHaIuu HaMyJId OJJUIMOTUKA 00
ko3(puTcueHTn Oedocuiia, KM TOpOU MaXCYyCHUATH TapTUOU OYTYHPO TOpaHI,
OMyXTa IIIyaaacrT.

®dynakensiu W (z) =u(x, y)+iv(x, y), KM gap uH 40 u(Xx, y), V(X,Yy)
cUCTeMau MyOoJIMIaxou nuddepeHcuanun Hamyau

[Ou oOv

— - —=h(x, y)
J ox oy

ou ov
—+—=9(x, Y)
oy OX

-po KaHoaTKyHaHJa MeOoman. MH cucrema nap agaaxow KOMILIEKCH
oW

HAMYyJU 36pUHPO e =y (z) pourra, 1ap OH Machbajiau KaHopuu Puman numa
Z

Oapomaja MelraBaj.
MACBAJIAU R,;. Tamab xapma memaBal, K0 W * (z) — €dTa masa,

oW

KU XQJUIM PETYJPUUA MYOIWIan 8—_ =y (z) map coxau D' Ba (yHKCHUAU
z

W ~(z) — aQHUIUTUKA Aap coxau D~ vyolirup Oyma, gap Oeoxupi TapTuOU

OXHUPHOKPO JOPpaHd Ba MIAPTHU KAHOPHUH 3CPUHPO KAaHOAT KYHOHAH/I:

M(t-¢)°"
W (t) = S——A (W (t)+clt),
[-n)"

j=1
Ku Jap uH 4o A (t)= 0 Ba QyHkcusu Gedocwna Oyna, c(t)e H , UHUYHHH
E(r=1,2, .., pu), n;(i=1 2,.,y)— 0Oap3e HyKraxom KOHTYp Oyna,
d, >0, q;>0- agamxou OyTyH MeOOIIAHL.

TEOPEMAMW 2.1.1. Arap &-6 =0, 6oman OH rox Macbajaaw
KaHOPHH XaMpoxuiyngan PumaH Xaim groHapo gopain. Arap & -6 >0,
borrag, OH rox Macbajaad KaHOPHH XaMpOXIIyAa & — O - Xajapo JA0pa.
Arap @®-6<0, Oomazg, OH Irox MAachaaa gap XOJATH YMYyMH XaJl
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Hajgomta 60 HYpO HIYJAHH MIAPTH HIOBATHH ‘ae -0 ‘ Maceajga XaiTH

XYAPO NaHg0 MEKYHAaJ.

Hap naparpadu nyromu 6001 AyIOMU KOPU JUCCEPTATCUOHA OoIa,
oua Oa macwanaxow kaHopuu Puman, 60 xoapdurcmentxon Oedocuia, Ku
cudp Ba KyTOM XaMpoXIIyaau TapTHOM OyTYHPO JOpaH, Oapou Myoawiau
oW

et (z) omyxTa mrygaacr.
7

MACBAJIAU R,,. Edra masax, ¢yHKcHSIH W *(z)— KH XaJUId

oW
peryIsipun cucreMau myonunaan auddepeHcuannm — w(z) map coxau
7

D', MHUYHMH W (z)— (YHKCUSIH aHAaJIUTHKA gap coxau D, qOUrup

O6oman Ba gap Oeoxupih, MaxCyCUSITH TapTUOU OXUPHOKPO ITOpaAH],

mapt kamopun W (t) = 1= ¢, )" T1(=7,) " A ©OW (1) +c(t)

r=1 j=1

-po KaHoaT KYHOHAH]. Ku nap UH Macbala

A =T1(t-¢,) 'ﬁ<t—77,-)_qu1(t) Oyna, map WH XOmaT A(t)=0 Ba

r=1 j=1

dr

(yHkensu 6edocuna act, c(t) - 6a curpu I'énpaep Taamnyk gowra, &, 7,

— HyKTaxou KoHTypu I'Ba d, >0, q; >0 agaaxou OyTyH MeOOLIAHL.

TEOPEMAMW 2.2.1. @ap3 mexyHem, ku A,(t) — QyHKCHAH beghocuia
acr, C(t) € H Ba IndA [ (t) = &,

OH rox:

Arap ®-6=0 06oman, mnac macpanan kKaHopHu Puman xawim
AroHapo aopan. Arap & -6 >0 Ooman, oH rox Maceagad XaMpOoXIIyAa
® -0 Xxamagoparn. Arap ® -6 <0 Mmacbana Qakat Ba pakaT XaJlTH XyIPO
nawnao MekyHajg 00 HIIOBA HAMYJAHHIIAPTH HIOBATHH \ae — 5\ Ba MapTH

¢, (1)

®

XamaBaHgaran | (t — zo)'ae R™(t) dt =0 wypo raprgai.
r (t -z,

ITaparpadu ceromn 60061 ayroM 0a mMachaiad KaHopuu PuMaH XxaHroMu
K03(OUTCHEHTH Machalla MaxCyCHSITH XapaKTepH MOIYIMPO Aopal, Oapou

oW
CHUCTEMaU MYOIWJIAXOH 3JUTUIITUKUNA HAMY/INA 8__ =y (z) Gaxmmma myaaacr.
z
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MACDBAJIAU R,3;. Tanab xapaa mygaact, KM QyHKCUSIH W *(z)-

oW
XaJId peryisipud CUCTeMau Myoaunanm — =y (z), K1 gap coxau D’ Ba
0z

(GyHKCUAM aHATTUTUKUU W ~(z) Aap coxau D™, yolrupann €édra maBaH:

W) ==& -, A oW © e,
r=1 j=1

KW Aap MH Macbana & (r=1,2,..u4), n; (j=1 2,.y)- HyKTaxoe, K1 aap

KoHTypu I' MexobaHpma, d,, q,- UXTUCpH, amagum OyTyH act, A,(t)-

(dyHkcusu 0edocuna Ba 4, (t) # 0, c(t) a3 cundu I'énpaep medboman.

Xammm Macbkajla gap cuH(H (YHKCUSXOM HMHTEIpOHMAAlIaBaHIa
édra mymaacr.
TEOPEMAU 2.3.1. buryszop aap Macraiaan

w T *

p,(t)=4,) e . (t) + ¢, (t), @yuxcuan A,(t)#0 Ba begocmia mebomary,

c,(t) azcungwu I[€apaep 6yna, (x = IndA ,(t) - undexcu macvara )—MeOOLIAL.
baposmr Hatugaxou 3epuH YOH J0pas.
Arap ® =0 6oman, oH rox Macbaaad XaMpOXIIyAa XaJaaH ATOHA
aopaxn. Arap @ >0 Oowan, wmacweansa & Xxair gopaj. Arap & <0,

bomian, Macreaaa QaKar Ba QakKaT XaJIH XyApo ITaHgo Kapaa, 60 HI0BAa
HamygaHn le| Ba  [(t-1z,)"R’ (t)[(t ~2,)" cz(t)]dt =0. mapru
I

XajmaBaH/Zard HYpo rapaas.
Iap 600u ceroMu AuccepTaTcus, KU a3 ce Iaparpad ubdopat medoIra,
Jap OH CHHTYJISIPHOKHMU Macbhajlau KaHopuu Puman 060 koaddurcueHTu

oW
6edocmma Gapon myomwitan auddepeHcHaInm P A(z)-W(z) OGaxmmuna
VA

1Iy/1aacT.

Hap mnaparpadu skymu 000U CeOMU KOp, OHJ 0Oa CHUHTYJISIPHOKUU
Machbalau KaHopuu Puman 060 koaddurcueHTH Oedocuiia, XaHTOMU
K03(pPuTCHEHTH Machaa CU(p Ba KyTON aHATMTUKUHN TapTUOW OYTYHPO TOpa,

oW

0apoun MyoIuIan P A(z)-W (z) Gaxmmma, TaaKUK, Kap/a OIyJaacr.
7

MACBAJIAU R;,. Edra masan, ¢byHKcHAn W *(z), KN XaJUid
oW

pPETYISAPUA  MYOIUIIan a—_=A(z)-W(z) gap coxam D', Ba (QyHkcus
Z
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W " (z) —aHaIUTUKA map coxam D~ Oyma, Oaposn mapTH KaHOPHUU 3€PHH

4Ou Topan:

W) = T (= &)% TT(t-n,)" - A -W (1) + c(b),

r=1 j=1
ku gap uH 4o A (t) — PyHkcusu Gedocuna Oyna, c(t)e H, &, 7, -
HyKTaxoe, Ku nap xoHtypu I' qoilrupann Ba d,, q; —ajgaaxou OyTyHH
MycOaT MeboIaH1I.

TEOPEMAW 3.1.1. Arap & -d -1=0 06omaxn, mnac Mmacreaiad
XaMpoxuiyaan AKYHHcaH PHoMmaH gap CHH@H QYHKCHIXOH Aap KOHTYD
Maxaya, Xaaad SrOHA JOPAaJ;

bapon ® -d -1>0 macpaian Ma3kyp Xauid & —d —1— po gopaa.
Bapon @-d-1<0 6omax, maprn niaoBarud |e-d -1 6apon

XaamaBaHaa OyqaHd Mackalad IKYHHCA TaJaa0 Kapaa MellaBayy.
Hap maparpadu ayromu 600M CErOMU KOPU JUCCEPTATCHOHN aoup Oa
Macbasiau kaHopuu Puman 60 xoaddurcuentu 6edocunna, ku gopou cudp Ba

_ oW
KyTOR XaMpOXIIyZapo OOpaHI, 0apod MyOAWIaW HaMYOU P A(z)-W(z)
Z

Oaxmma myaa, ous 6a MH Machajia TAJAKUKOT Kap/ia 11y/1aacrt.

MACBAJIAU R;,. Tanab xapaa mygaact, ku ¢ynkcusu W (z) —
oW

PO Ki XalTH DEryJIApui Myommiam —— = A(z)-W(z) map moxumm coxa,
Z

apHe D, Ba pyHkcusu aHanutukuu W (z), ku gap coxam D~ MexoOaH[

Ba MIAPTU KAHOPUU 3€PUHPO KaHOATKYHaHa Mebomang édra maBaH:

W= TTE=E)" - TTE=n,) " AW (1)<l

j=1
KU Jap uH 40 A, (t) — dyHkcusu Oedocuna, c(t)e H, &, 17, - HYKTaxou
nap KoHTypu [ yoiirmp Oyna, d, q; —amaaxou OyTyHu MaHpH

MeOoIan.
TEOPEMAUA 3.2.1. burzop aap macopaiaan

N _ _ oW
o, ()=t"A,()p, (t)+c,(t) Ba macparam - A(z)-W (z), xku map oH

A, (t) — a3 Houa apkkyHaHZa Oynaa, (yHKcHAH bOegocHiia act, HHYYHHH
¢, (t) — raasmtyku cungu Iénpaep 6oiar.

OH rox HaTHYaH 3¢pHHPO 64 JaCT MEOPEM.
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Arap ® -d =0, 6omazg, oH rox Macrajga XalTH ArOHA Jopan. Arap
®—-d >0, boman, oH rox Maceaga 6a CHH@H (YHKCHIXOH Aap KOHTYD
Maxayq TaaiiyK JOMTa, Xaaad & —d — po qopal.

Hap naparpadu ceroMu 600U CErOMH KOPHU JUCCEPTATCUOHK OoIlmamg
oun O6a Macwbajlam kKaHopuu Puman 60 koapdurcuentu Oedocuna, Ku

oW
Oaposimi Macballan 3epuH: —— = A(z)-W (z) xanromu ko3pduTCHEHTH
Z

Machalla MaXCYCHUSTH MOJYJIUPO JOPai, TaAKUK IIyIaacT.
MACBAJIAU R;;. Edra masam, ¢byHKcHAn W *(z), KM Xajau

peryisipud  MyoIuJIan P A(z)-W(z), map noxmnum coxau D' Ba
z
byHKCUAN W ~(z) -aHAJIUTUKR ngap coxan D~ MexoOaH[, MHYYHUH, MIAPTH

KaHOPHUHN 3CPUHPO KAHOATKYHOHAH/I:

d

r

WD) = S AW () + ()

KA gap uH 4o &.,m; €l Oyma, d, q,-uxTu€ph agaam Mmycoar,

¢yHkcusixon A (t) Ba c(t) 6a cundu I'énpaep taannyk mopann. Xauiu
Machalia gap cuHpu GyHkcusixow gap KOHTypu I' mMHTerpoHugamiaBaHia
edT mymaacr.

TEOPEMAWN 3.3.1. Arap @ =0 ©6Oomaxg, OH IO0X MAachalad
XaMpoXIIyaa Aap CHHOH (QYHKCHAXOH YyCTAalllaBaHAa XaJllaBaHIa Oynaa
XaJaH OH ATOHA4 Meboman. Arap @ > 0 6omiasn, OH rox Machaaa XaJlld
XaTTA HoBobacraum & —po goparg. Arap @& <0, boman, OH IoX Macbaa
Xaa1 HagomTa, arap 60 Taxab HaMyJZaHH MIAPTH HIOBATHH || MaChasa

XaJTH XYAPO ITaH 0 MEeKYHAa.

bobu ywopymu kopu AuccepTaTCHOH# a3 mam mnaparpad ubdbopart
Oyma, map OoH ouja 0Oa CHHTYJISpHOKUM Macbhbanau kKaHopuu Puman 60
ko3dutcueHTu Oedocuna OGapow cuUCTeMaud MYyoJAWJIad  HaAMYAU

aaﬂ_ = A(zW (z)+ B(z)W (2) + c(z) Gaximma Iyaaacr.
Z

Hap naparpadu sskymMu 000U YOPYMHU KOPU AUCCEPTATCUOHN AOUD
06a macpanaum kaHopuu Puman 60 kosaddurcuentn O6edocunaa, XaHTOMHU
k03 dutcueHT cudp Ba KyTOW aHAJTUTUKUU TapTUOM OYTYHpPO MOpaH]I,
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oW
6apou MyOIUIIau SJUTUIITUKUU HAMYIH e A(zW (z2)+ B(zW (z) + c(z)
Z

TaJKUK Kap/a IIygaacr.
MACDBAJIAH R, ;. Tanab xapaa mynaact, ku GyHKCUIu W *(z), K4

oW
XaJUIM PETYJISSPUUA MYyOIUIIaK - A(zW (z)+ B(zW (z) + c(z) map coxau
Z

D" Ba W (z)- (QyHKCHAM aHAJIUTUKA a3 coxa OepyH YOWTUp acT Ba

MYHOCHMOATHU KaHOPHUH 3€PUHPO KaHOAT MEKyHaH/I, éTa IaBaH/I:

(t—&)"
W " (t) = S=———A ()W (1) + c(t),

Y7
I1

y N

H (t -n j)

j=1

Ku gap uH 4o A (t) - dyHkcusiu Oedocuna, A (t)=0 Ba c(t)e H,
uHYyHUH, &, (F=12,..4), 7, (j=1 2,..7)-HyKTaxou ryHOryH! KOHTYD
Oyna, d ., 4, - amaaxou OyTyH MeOOMIAH.

TEOPEMAMW 4.1.1. bursop A,(t) - ¢yukcuau begocuia, HHIYHH

ba cugp bapobap Hecr Ba C,(t) wmapru [€1bqeppo KaHOATKYHAHAA
bomar.

OH rox:

arap @& =0 (& =IndA,(t)) O6omaxn, nac macwana XallIH ATOHAPO
aopang. Arap & >0, 0Oomrana, OH rox Macrkaiaad XaMpOXIIyaa Xa/LTH & —poO
gopazg. Arap @ <0 Oomrax, Macbaaa XaallaBaHJa MeIlaBajn (aKarT Ba
(akar arap 60  mI0Ba HAMYJZAaHH |®| Ba IIAPTH XaJIIIABAHZATHH
[(t—12z,) "RT([(t—z,) Tc,(t)]dt =0 wmypo rapras.

r

Hap mnaparpadu ayromMu 0600M 4YOpYyMH JHcCepTaTCUs oM Oa
Macbhallan kaHopuu Puman, 60 xkosddurcuentu Gedocuiia, KM XaHTOMU
Ko3(phuTcHeHTH Machana Jopou cudp Ba KyTOH Xampoxmygapo, dapou

cucremMau MyOIujIau SJUTUIITUK U U HAMY I
oW —
e A(zW (z)+ B(zW (z) + c(z) , TaTOMK Kapja 1Iyaaacr.
Z
MACBAJIAU R,,. Tamab xapaa mymaact, QyHKCUSIH W *(z)— KH

oW —
XaJUIM  PETYIAPUM MYOJUJIau a—_zA(z)\N(z)+ B(zW (2) +c(z)  map
Z
coxau D" Oyaa, W (z)- OQyHKCHAM AaHAJIUTUKA JOap coxau OepyHi

yourup medolajl, ”HYYHUH APTU KAHOPUU
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(t-¢&)
W ' (t) = =——A (tW () +c(t),

(t—n,)"

—
1l

H:V iam RS

-pO KaHOATKYHOHaAHJ, YyCcTy4y Kapaa wmasaHxa. Jap uH 4yo A (t) -
¢ynkcusau G6edocmna O6yma, A (t) =0 act, c(t)e H(T'), & (r=1 2,.u)
Ba 7, (j=1, 2,...y) — HYKTaxou dbapkkyHaHAau KOHTYyp, d, q; —agaaxou

HATypajid MEOOIIaH/I.

TEOPEMAMW 4.2.1. burzop A, (t) @yHakcusu 6egpocuia Ba A (t) # 0,
c(t)ye H Oomaxn, @ = IndA (t)- Indt “A,(t) =& —d — HHAEKCH MAacbala
meborman.

Arap ® —d =0, 6oman, nac macbana XaJIH ATOHA AOpasd. Arap
®—-d >0, Ooman, OH IoX MAacbajgad XaMpoXIIyna Xaadld & —J5 — PO
gopang. Arap @ —d <0, 6omazg, 1ap HH X0JIAT MAacbhbajaa XaJj HaJOIITAa,
bapon XxaamaBaHAa OyJaHH OH MIapTH I/IJIOB&FHH‘&% - d\ 1747140 Kapaa

MmeraBay.

[Taparpadu cetomn 000M Ma3kyp oua 0Oa Machalam KaHOPUH
Puman, xanromm Ko3(pUTCHEHTH Machbajla MAaXCYCHUITH MOIYJIUPO
nopan, Oapou MyOauIan nuddepencuanuu HaMyau
oW
o7
IacT oBapja Iyaaacrt.

MACBAJIAU R,;. Edra masam, ¢byHkcHan W *(z), KM XajIu

A(z)-W(z)+B(z)W (z) +c(z) TagkukK HaMmyjaa, HaTHYaxou HaB 0Oa

oW
pETYIAApUM MYOUJIaU a—_zA(z)~W(z)+ B(zW (z)+c(z) nmap noxuiu
z

coxa Ba (YHKCHAM aHAIMTUKUM W (z), KM a3 coxa OepyH 4YOUIHDp

Oomrajg, mapTH KAHOPHUH 3€PUHPO KaHOAT KyHAH/:

WO =Tl-&  m-n, | AGW @)+ e,

ki jgap uH 4o A (t)- pynkcusiu Gepocuna Ba HoOapobGapu HOI acr,
u 4
c(tye H(I'). &,,n;el’, ¥d =d, ¥q,=q, d, d;-uxTtuépn anaam

XaKUKA Mebo1ma.
TEOPEMAW 4.3.1. bursop A(t)- ¢yukcuau Oegocuiaa jgap
koutypu T Ba IndA (t) =&, ku c(t) a3 cuHpu [Erpaep aona miyaa

oomasn [Ilac:
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Arap & - q'® =0 6omayg, oH rox Macbajaa XaJJIH ATOHAPO AOPAJ.
Arap = — q'¥ >0 6owan, nac maceaia XajamaBaHga Oyaa, JOPOH XaJId
& —q» meboman. Arap = —q® <0 6omazn, maceagan raHPHAKYHHCAH
XalIH AroHa Hajgopay. bapom  xammasanma OygaHH — MAachanaad

) 2
FaupHAKYHHCA IIAPTH HIOBAI'HH XaJIIIAB4dH/[A 6_}/,ZIc‘2HI/I Machaaa ‘% - q( )‘

Ta71a0 Kapaa MelaBas.

Hap maparpadu yopymMu 606U 4OpyMHU pUCOJIAU AUCCEPTATCUOHM
aoup 0a CUHTYJISIpHOKMM Machajlan KaHOpuW Puman 60 xosdduTcueHTn
O0edocuna TaTObUK Kapjaa Imygaact, Ku KoapdurcueHTn Macwbala
XapakTepu aHAJIUTUKUPO JOpaHU.

I'y3opuimmu Macpkana. buryzop koHtypu I' a3 m +1 KOHTYpPXOHU COANAU
capbactyu tunu Jlsnynos 'y, T,,..., T, rupudra mymga, coxau D' — po Maxaya
MCKYHaJ Ba UJIOBA 0a OH m COXaxoH sK aJoKau D, (k=1,2,..,, m) Bacoxau
Oecoxupu D, HXOTa Kapja mynaact. Jlap osHaa 6apou KyToX LIyJaHH Tap3u

HaBUIIT 00 D~ coxapo UIIOopa MEKYHEM.
MACBAJIAU R, ,. DyHkcusixon aHamutukuu W “(z) édra masanz,

KM OHXO Hap COXaxoHn Di, KM HYKTaxoW KOHTyppo mapOap rupudra
YOUTMpaH/ Ba LIAPTU KAHOPUU 3EPUHPO KAHOATKYHOHAH/I, AbHE

(t-¢& )"
W ()= B A (W (1) + ct),

(t_nj)c“

fap MH 40 & , 77, 0ab3e HyKraxou KoHTypu I' Oynma, &, - cubpu QyHKuMsH

o R I B
—
|

j=1

A (t) Ba 7, —kyTOF pynxcusm A (t) Meboman. A3 uH 90 d, q, - AAaJX0H

j
HaTypaii, xyau A, (t)- 6oman, pyHkcusu 6edocua, c(t)e H (T') mebora.
Nupgekcn wmacwamapo 60 ® = IndA () wumopa MeEKyHEeM Ba
7 u
q=3>q;, d=3xd, meboman XaMuH TapuK, Xa/jld Machaja Jap CUH(H
j=1 r=1
dhyHKCUIXoHU gap KoHTypH I Maxaym qycTyuy Kapaa MemaBas.

TEOPEMAMW 4.4.1. Macpanan kaHopuu Puman nap Xxosatre, K
uHgexcam & — P = 0 6ygaH xanmaBaHga Oyga XaJlIH ArOHapo aopan. Ba
A4p XOJAaTH HHAEKCH Mackajia & — P > 0 O0ygaH maceana Xauld XaTTHH
HoBobactan t1apTHOH @ — p - po aopaa. HMuouyHnH, gap xoaatn & — p <0

OyngaH Mmaceagan KaHopuH Puman xamr Hagomra, 6apod XallllaBaHAarHH
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Macobajaad Jdodamly/na raaab Kap/aa meliaBa/, KH LIapTH Xad/IllldBaH/[alr'dnd

‘ae - p‘ HYPO MIAB4J Ba 00 HYPOHIIH IIAPTH Tajda0 Kapaallyna Machaja

XaJLTH ATOHAPO MAaH0 MEKYHA.

Hap naparpadu maHuymu 000M 4OpyMH KOPHU JUCCEPTATCHOHN OoIana
oun Oa CHHTYISIPHOKMM Machalau KaHopuu Puman 060 koahdurcuHTH
o6edocuna, xaHroMu Ko3(ppuUTCHEHTH Machanau KaHOpU cudp Ba KyTOH THUITH
XaMpPOXIIIyJan aHATTUTUKUPO JTOpaHd, TaJAKUK Kap/a IIy/1aacT.

MACDBAJIAU Rys. Edra masana, QyHKCHAXOM aHAJIUTHKUM

W i(Z)— po map coxou D" yoUrup MeOoIllaH Ba Kapub, KU Aap Xama

HYKTaXxou KOHTypH ' KUMaTu TuMUTHPO gopangBa W (t) mwapru kaHOpUM

ﬁ(t_‘gr)dr
W (t) = rj — AW (1) +c(t),
H( —ﬂj)qj

=1

-pO KaHOAT KyHOHaHma Mebomwan. Hdap uH 40 &, 77; Oab3e HYKTaxo as
koHTypu I Oyma, A (t)- koapducuentn Macbanam KaHopun Puman

meboman Ba OH QyHkcusu Oebpocunaact. Muuynun d , ¢ ; a’anxou

Hatypanii Ba c(t)e H (I') mebomra.
TEOPEMAMWM 4.5.1. Macpsaran xampoxmrygan kaHopur Pavam map
xouare, ku uHgekcamr ® — P = 0 OygaH, xaamaBaHaa Oyaa XaaaH SrOHAPO

aopan. Ba map xomatm wmHAekcH Macwana & — P > 0 OyzgaH, Mmaceagaun
XaMpoXIIyqad rafupHIKquHcan Puvan Xaann xatruu HOBOOACTaH TapTHOH
®&— p -po gopasn. Huuyaun, nap xonatu ® — p <0 OygaH maceaaau
Xampoxuyqan KaHopud — Puman Xxan Hazgomrra, 6apod XallllaBaHAarHH
maceajagad Jojamiyaa T1aaab kapga MellaBan, KH — IIAPTH HIOBATHH

XaIIlIaBaHIar id ‘ae — p‘ HYpO MIaBag Ba 0O HYPOHIIH  IMIAPTH Taaab

Kapramyna, Kk ogap HH 4o S,9=0 Ba S, QVHKCHIXOH XaTTHH

HOBObAacTaaHI, Machaia XaallaBaHaaaH] Ba XaIH ArOHAPO JOPa.

Hap nmaparpadu mamymu 60061 4opyMu KOPH AUCCEPTATCHOHR Ooraf,
OWMIM  XOJaTXOM CHHTYISIPHOKMM Machallal KaHopunm Puman 060
ko3 puimenTu 6edocuiia, TAAKUK Kapaa IIygaacT.

Tacouk kapma IIymaacT, KA IIyMOpad XallXOW Machajaum KaHOPH
Puman a3 cuHdu PyHkcusixom map KOHTYp Maxayld MeOolnaHa, Aap OH
MUKJIOpH IIIyMOpau HyIxou Ko3(ducueHT Tariiup HaédTa Ba Aap HaTU4YA

IIyMOpau TapTUOW CyMMau KyTOXO KaM MeIlIaBaH]I.
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TEOPEMAW 4.6.1. bursop a(t) ¢@yukcuau 6begocuiia 6yxa,
Inda (t)-t™" =& -m, & = Ind ra(t) Ba b(t) — ¢yukcnan maxzgyn Ba

yerHmaBanga act, C(t) e L, xarromn p > 1 Gynan.

b(t) 2
Ba ouryzop sup <

. KH Jap HH 40 S, - HOpMa Jap (azon
teT a(t) 1+s b

L 1 u(r) _
0 S, = [ d ¢ — ommeparopu cHHI Y ISP MeOOIIA.
T T T — Z
A3z uH o b6ap meosn, ku Xanromn & —m >0, |=2(e—-m), Ba
p=0
Ba xarromn & —m <0 6ygan, | =0, p = 2(& — m) memaBas.

XVIIOCA
1. Hatrngaxou acocuu WiMHH KOPH JUCCEPTATCUOHM
Jlap puconan IUcCepTaTCUOHI HATUYAXOW aCOCHM 3€pUH 0a JacT oBapaa
IIyJaacT:

0
- Xammm myogwnmam —— =y (x, y) Jap XomlaTte, K KO3(pQPUTCHEHT
0z
MaxCycUsiTh TapTuOu OyTyHpo AopaHn, édra mymaact [1-M];
- Xawm myonuinan — =y (x, y) Jap xoJjiate ucoOoT Kapaa IyaaacT, Ku
0z

KO3(PUTCHEHTH Machajla MaXCyCHUSTH XapaKTepH aHAJUTUKUN XaMPOXIIyIapo
nopan, épra mygaact [14-M];

0
- Xamwm myogwnaun —— =y (x, y) Aap Xojate, KU Ko3(p(PUTCUEHTH
07
Machajla MaxCyCUSITH TApTHOM Kacpupo fopan, édra mymgaacr [7-M];
oW
- Xamm Mmyoauiau P A(z)-W(z) map xomare, k1 KO3(pPUTCHEHTH
Z

Machajla MAaXCyCHSITH TapTHOM OyTyHpO nopanm, €dra mygaacrt [11-M];

oW
- Xamm Mmyoauiau P A(z)-W(z) map xomare, k1 KO3(pPUTCHEHTH
z

Machajla MaXCyCHSITU XapaKTepH aHAIUTUKUU XaMPOXIIydapo gopai, €dra
mynaact [12-M];
oW
- Xawm Myoaunan P A(z)-W (z) map xomate, ku Kod(pPUTCHEHTH
Z
Machajla MaxCyCUSITU TapTUOU MOYJIMPO aopa, édra mynaact [2-M];
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oW
- Xaum MyoJIuian 6__: A(z)-W (z)+ B(z)W (z) + c(z) map xoJiate, K1
z

K03((DUTCUEHT Machaja MaxCyCUSITH TapTUOM OyTYHpO Aopani, €dra mrygaact
[15-M];

oW
- Xaum Myoauiaun 8__: A(z) W (z)+B(z)W (z) +c(z) map xoJare,
z

OMyXTa IIyJaacT, Kd Ko3(PPUTCHEHTH Machalla  MaxCyCHUATH XapakTepu
AHAJIMTUKUU XaMpoXIIyaapo gopas, édra mymaact [13-M];

oW
- Xaum MyoJuiau 8—_: A(z)-W (z)+ B(z)W (z) +c(z) map xouare
z

OMYyXTa WIyJAacT, KM KOI(PPUTCUEHTH OH MAXCYCHSITU TapTHUOM Kacpupo
nopana, édra mymaact [3-M].

2. TaBcusxo oupm 6a mctudomam aMaIuM HATHYAXOH TaXKHKOT.
HaTtuyaxoe, Ku gap Kopu AUCCepPTATCHOHN Oa JacT oBapialmiygaaHji aap
Ha3apusii MachballaXxOM KaHOPUHM (YHKCUSXOM aHAJIUTUKHA, (PYHKCHSIXOH
AHAJIUTUKUU yMyMHUKapjamyaa Ba (GYHKCUSIXOU TapMOHMKH Ba MHYYHHH
O6apou Hazapusiu 4YaHIWPHA Ba OJJEKTPOJMHAMUKA TaTOWUK KapaaH
MYMKHH acT.
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AHHOTAIIUA
muccepTanmoHHo pabote HammpoBoit Moxpyxcop HHosTymoeBHB Ha Temy «CHHTYJISpHBIC
KpaeBble 3a7aui PUMaHa ¢ HempepbIBHBIME KO3((GUIIMEHTAMU ISl CUCTEMbI YpaBHEHMIA TIEPBOTO
MOPS/IKA 3JUIAIITUYECKOTO THUIA», TPEACTABIICHHIOI Ha COUCKAHHE YYEHOHM CTENeHH ITOKTOpa
unmocopun (PhD) - mokrop MmO cHenMaIbHOCTH 6D060100-Martematuka (6D060102—
HuddepeHnmanbaple ypaBHEHHS, TMHAMUYECKIE CUCTEMBI U OTITUMAIbHOE YPaBHEHUE).

KnroueBsle caoBa: SIUIMNTHYCCKUN ypaBHEHUs, aHAMTUYECKas (YHKIIMS, HOJb, TOJIOC,
¢dyHKIus u3 kiaacca ['€npnepa, HenpepbIBHAS (DYHKIMS, HHTSPITOISIIMOHII MHOTOUJICH.

Llens wuccnemoBanus. lLlenplo nuccepTallMOHHOW pPabOTHI  SBISIOTCS pEIICHHE
CUHTYJSIDHOUW KpaeBoH 3ajauu PumaHa myis 3JIMNTHYECKOTO YpaBHEHHS B Cllydae, KoTrjaa
K03 PUIIMEHT 3214y SIBIISETCS HEMMPEPHIBHOW (YHKIIMEH:

» xorma kod3pduuueHT 3ajgadyd  xXapaKTepu3yeTcs OCOOCHHOCTHIO HyJielH U
MOJIIOCOB AHAJIMTHYECKOT O BU/A;
» xoraa xkodpdunueHT 3amaun Pumana XxapakTepuszyeTcs 0COOCHHOCTBHIO HYJeH
U TOJTIOCOB COMPSIKEHHO-aHAJIUTUYECKOTO BH/IA;
» Korjaa Kod3(pQUIIMEeHT 3ajJaud XapaKTepH3yeTcs OCOOEHHOCTHIO MOIYJIBHOTO
MOpsaKa.
OO0BekT uccnegoBanusi. OOBEKTOM HCCIEIOBAHUS SBISIOTCS U3YUEHHUE CHUHTYJISIPHBIX
KpaeBbIX 3ajad PumaHa ¢ HempephIBHBIMU KO3((PUIMEHTAMHU JJISI CUCTEMBI ypaBHEHUI
MEePBOTO MOPSAKA JUIMIITHYECKOTO TUIIA:

M @, M sy we, s a@) W)+ B@W () + e(2)
o0z 0z 0z

Hpe)_IMCT HCCIICAOBAHMUS. HpeHMeTOM HCCIICOOBAHUA SABJIAIOTCA J0Ka3aTCIbCTBO

TEOPEM, OIpEAEIAIONINE YUCIO pelleHui oaHopoaHoi 3amaun | um uwmcno yciaosuit
pa3pemnuMoCcT HEOAHOPOAHOM 3agaun P .

Metogpl wucciaemoBaHHA. B amccepTanMoHHOW paboTe HMCHONB3YIOTCS METObBI
KpaeBbIX 33Ja4 TEOPUU aHATUTHYCCKUX PYHKIUI, 0000MEHHO - aHAIUTHYECKUX DYHKIUN 1
3JIeMEHTHI PYHKIIMOHAJILHOTO aHaJInu3a

Hayunas HOBU3Ha mcclegoBaHUSA. Pe3ynbTaThl AuccepTALMOHHON pabOTHI SIBISIOTCS
HOBBIMHU U 3aKJIIOYAIOTCA B CICAYIOINUX PCHIICHUAX KPAC€BBIX OJHOPOJIHBIX U HECOAHOPOIHBIX
3agad Pumana, T.¢.:

o N3yuaroTca CUHTYJISpHBIE clly4ad, 3aaadyud PuMaHa ¢ HenpepbIBHBIMU

ﬂzw(z), kormga koddduument 3amaum Pumana

0z
XapaKTEPU3YyETCsl HYISIMU U MOJIOCAMU LEI0T0 HNOPSAKa, HYJIEH U MOJICOB COMPSI)KEHHOTO
BUa, TaK)Xe, 0COOCHHOCTU MOAYJIBHOTO MOPAIKA.
o HN3yuaeTcss cuHrynaspHble ciaydad, 3anadd PumaHa ¢ HeOpepbIBHBIMHU

ko3pdunMeHTaMu IS YpaBHEHUM:

ko3pdunMeHTaMu i1 YpaBHEHUM: ﬂ:A(z)w(z), korga ko3pduuuent 3agaum Pumana
0z

O6HaHaCT HYJIW W MOJIOCBI AHAJUTHYCCKOIO BHIA, Hyneﬁ N TIIOJIFOCOB COHpH)KéHHO-
AHAJIUTUYECKOT O XapaKTCpa, a TAKXKXC UMCECT O0COOEHHOCTB MOAYJIbHOTO ITOpsAaKa.
O I/I3y‘-IaGTCH CHUHTYIIAPHBIC ClIydau, 3aJda4u Pumana ¢ HCIIPECPBIBHBIMU

K03 pUIHEeHTaMU TSl ypaBHEHUIA: %_ A(2)-W (2)+ B(2W (2) + ¢(2),
z

koraa kospduuueHt 3agaun PumaHa xapakTepusyeTcss Hyjel U IOJIIOCOB 1I€JIOTO MOPAIKa,
HYJIM M II0JIIOCA CONPSIKEHHO-AaHAIMTUUECKOIO BMJA, TaKkKe, OCOOEHHOCTb OPOOHOTO
MnopsiaKa.

Teoperndeckas W HAaydHO-NpaKTUUECKas 3HAYUMOCTh paboTel. PabGora wumeer
TEOPETUYECKOTO XapaKTepa. MeToabl pa3BUTHUS B AUCCEPTALIMU U MOJYUYEHHBbIE PE3YIbTAT bl
MOJXHO MPUMEHSITh MPU HCCIEAOBAHUU KPAeBbIX 3aJady TEOPUU TapMOHUYECKUX (DYHKIIUH,
KpaeBbIX 3aJa4 TEOPUM AHAIUTUYECKUX (PYHKIUH U Teopuu OOOOIIEHHBIX aHAITUTHUYECKHX
GyHKLIMH.
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AHHOTATCHUSIN
mucceptatcusiu HagmpoBa Moxpyxcop MHosTyutoeBHa map MaB3yn «Macbkajgan KaHOPUHU
cuaryisipun Puman 60 koaddurcuentu Oedocwina Oapou CUCTEMan MYOIUIAXOU THITHA
IUTMIITUKAMA TapTHOU sIKyM», Oapoum mapédtu mapadanm wiMuu nokropu dancada (PhD)-
TOoKTOp a3 pyu wuxtucocu 6D060100-MaTtemaTrka (6D060102- Myonunaxou
mddepeHcranii, cucreMaxom JUHAMUKA Ba MAOPAKYHUH ONITHMAIIH).

Kammvaxon xammai: Myoaunaxou 3JUTMITUKHA, (YHKCHSIXOM AHAJIUTHKHA, HYJ, KyTO,
¢dbyakcwsim  maptu [€mpneppo  KaHoaTKyHaHma, (yHKcusu Oedocwta, Oucépab3oruu
WHTEPIOJIATCHOHT.

Maxkcagu TaxKMKOT. Makcaau KOpHM JMCCePTATCHOHM a3 TaxXKUKOTH Machajiau
ka"Hopuu Puman 60 xoapdurcrentu dedocuna 6apoun myoaunaxou auddepeHCHaan HaMyau
AIUIMNITUKUUA TapTUOU sIKyM nbopat Meboraa, ki kKo3hdurcueHTn machainan Puman nopou
MaXCyCHSTXOHU 3¢pUH MeOOIIa;

» cudp Ba KyTON XapakTepy aHAIMTUKUPO TOPAT;
» cudp Ba KyTOR aHAJIUTUKUN XaMPOXIITyIapo T0PaT;
» MHYYHUH MaxCyCHSTU MOJYJIMPO TOPA/I;

OO6BexTH TaXKUKOT. OOBEKTH TAAKUKOT, UH OMY3UIIU XOJATU CUHTYJIIpUM Machajlau

Puman 60 xoapdurcrentn 6edpocria 6apon MyorIaxou 3epuH MedOIIad;:

M e Y amw@, Do A@) W (2)+ BW (D) + e(2),
0z 0z 0z

Veynxou TaxkKuKoT. [lap muccepTaTcusi METOIXOM Hazapusu (YHKCHSIXOW KOMIUICKCH
Ba JJIEMCHTXOM aHAJIM3H (PYHKCHOHAITH UCTH(OIA IITyTaaH I,

ITpemmern TaxkukoT. IlpenMeTy TaaKUKOT a3 MCOOTH TeopeMaxoe, KU Jap OHXO
HIyMOpau XaJIXoM Machajau sSKyuHcaw | Ba 1maprxoum 00 MYpO IMyJaHHM OHXO Machallau
FapUSKYMHCAW [ XaJl IOpaH]I, OMyXTa IIy/1aacT.

Hapronuxou WiMHH TaXKHKOT. Jlap Kopu JTHUCcCepTaTCHOHI HATUYaXOW HABH 3€pUH Oa
JIACT oBap/a IyaaaH;

oW
o Xamwm Mmyonwian —— = i/ (Z ) nap xojate édra mynaact, Ku KoahOUTCHeHTH
0z

Machaiaau kaHopuu Puman cudp Ba KyTONt HaMyIu aHAIUTUKA, cudp Ba KyTOW aHATUTUKUAU
XaMpOXIIy1a, THIYHUH, MAXCyCUSITH TAPTUON MOIYJIMPO 0P,

oW .
o Xanmn myomwiau —— = A(z)-W (z) nap xomate ébpra mymaact, Ku
oz

ko3 duTrcueHTn Machbasian kKaHopun Puman cudp Ba KyTOM Hamyau aHaJUTUKHA, cudp Ba
KyTO# aHAJINTUKUY XaMpPOXIIyAa, UHIYHUH, MaXCYCHSITH TApTUOW MOTYJTUPO JOPAT;

oW —
o Xamm Myouian 8__ = A(z)-W (z)+ B(zW (z) + c¢(z) nap xomate épra
YA

Iy1aacT, Ku KoadurcruenTu Mmacraian kanopuu Puman, cudp Ba KyTO# HAaMyaW aHATTUTHK,
cup Ba KyTOHl aHATUTHKUU XaMPOXIIy/Ia Ba MAXCYCUSTU TAPTUOU KaCpUpoO AOPal.

AxamMusTH HazapusBii Ba WIMHIO aMaJldi TaxXKUKOT. Kopu auccepratcuonin yanbau
Ha3zapusBi J0paa. YCyJIXou TaAKUKOT Jap KOPH JHMCCEPTATCUOHM Ba HATHYAXOW
OamacToBapa mygapo 0apou mMachajaaxou KaHOPUU (PYHKCUSIXOM aHAJIUTHKH, MachajlaXxou
KaHOpUHU (PYHKCHSIXOM AHAJIMTUKUMA yMyMHKap[allyJa Ba MachbaJlaXOM KaHOPUU FapMOHHUKIA
uctuoaa 6ypraH MyMKHH acT.
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ANNOTATION
for the dissertation of Nadirova Mohrukhsor Inoyatulloyevna on the topic of “Singular Riemann
boundary value problems with continuous coefficients for a system of first-order elliptic
equations” for the academic degree of Doctor of Philosophy (PhD) in the specialty 6D060100 -
Mathematics 60060102 - Differential equations, dynamical systems, and optimal control.

Keywords: elliptic equations, analytic function, zero, pole, Holder continuous function,
continuous function, interpolation polynomial.

Research objective. The aim of the dissertation is to solve singular Riemann boundary
value problems for a system of first-order elliptic differential equations in the case where the
coefficient is a continuous function but has a singularity of the following type at a finite point:

» when the coefficient has zeros and poles of integer order;
» when the coefficient has zeros and poles of conjugate-analytic type;
» asingularity of a modular nature.

Research methods. Methods of boundary value problems in the theory of analytic,

generalized analytic functions, and elements of functional analysis are used in this dissertation.

M e, Yo amwe, o a@ W)+ B@W @)+ e(2)
o0z 0z 0z

Subject of the study. The subject of the research is the proofs of theorems that define the
number of solutions to the homogeneous problem and the number of solvability conditions for
the non-homogeneous problem.

Research methods. The dissertation uses methods from boundary value problems of the
theory of analytic functions, generalised analytic functions, and elements of functional analysis.

Scientific novelty of the research. The results of the dissertation are new and consist in
solving the following problems:

o Singular cases of the Riemann problem with continuous coefficients are studied
for equations:

oW

pe= v (2)
when the coefficient of the Riemann problem has zeros and poles of integer order, zeros and
poles of conjugate type, and a singularity of a modular nature.

o Singular cases of the Riemann problem with continuous coefficients are studied
for equations:

oW

o7
when the coefficient of the Riemann problem has zeros and poles of analytic structure, zeros and
poles of conjugate-analytic type, and also a singularity of a modular nature.

o Singular cases of the Riemann problem with continuous coefficients are studied
for equations:

A(z)-W (z),

T AW ()4 BEW @)+ (2,
Z

when the coefficient of the Riemann problem has a fractional-order singularity, zeros and poles
of an analytic nature, and a singularity of a conjugate-analytic type.

Theoretical and practical significance of the work. The work is primarily theoretical.
The methods developed in the dissertation and the obtained results can be applied in the study of
boundary value problems in the theory of harmonic functions, boundary value problems in the
theory of analytic functions, and the theory of generalized analytic functions.

29



