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BBEJIEHUE

AKTYyaJlbHOCTh TeMbl Hcc/edoBaHuA. KpaeBbiM 3ajjayaM Teopuu
GYHKIUNA KOMIUJIEKCHOTO MMEPEMEHHOTO TMOCBSAIIEHO OO0JbIIOE KOJIUYECTBO
Hay4dHBIX paboT. Oco0eHHO ATO KacaeTcs KpaeBbIX 3a7au Pumana. OgHako 110
HACTOSIIETO BPEMEHUM KpaeBble 3aJaud PuMaHa C HeOpepbIBHBIMH
Kod(hPUIIMEHTAMU B CHHTYJSIPHOM Cllydae, a TakXKe IS SIUTMITHYCCKUX
ypaBHEHUI MEPBOrO MOPSIJKA, OCTAIOTCS HEIOCTATOUHO UCCIIEJOBAHHBIMU.

JlanHast paboTa MOCBsIIEHAa MCCIEJOBAHUIO KpaeBbIX 3aaady Pumana c
HETIPEPHIBHEIMH KO3 PUIIMEHTaMu B cliydae, Koraa Kod(phUIueHTs
00JIaflal0T HYJISIMH, MMOJIOCAMH, HYJSIMU U MOJIOCAMH COMNPSIKEHHOTO BUJA, a
TaKkke B ciydae, Korjga KOd(QOUIMEHTH XapaKTepU3YIOT OCOOEHHOCTH
MOJIYJIBHOTO TOpsAAKa sl cucTeM nuddepeHnanibHbIX ypaBHEHUN MEPBOTO
MOpsJKa YIUNTUIECKOTO TUTIA.

Crenenb Hay4Hoi#i pa3pa0OoTaHHOCTH HU3y4yaeMoi mpodJgeMbl. B sTom
HampaBJICHUU OCHOBOIMOJAralolUMU SBJISIOTCS HaydyHble paborel: WM.H.
Bekya, JI.LI' MuxaiinoBa, H. YcMoHOBa W Japyrux aBTOpOB. 3ajayd o
pelICHUAX DJUIMNTUYECKUX ypaBHEHMH, a TakKe KpaeBble 3ajauu Pumana c
kod(pdunmentamu u3 kiacca ['€npaepa M UX CUHTYJSIPHBIE Ccliydaun ObLIH
IpEeAMETOM HCCIeN0BaHUM B HayyHbIX Tpyaax M.H. Bekya, JI.I'. Muxaiinosa,
H. YcmoHOBa 1 psAna Ipyrux MaTeMaTUKOB.

N.H. Bekya uccnenoBan 0000mEHHBIE aHAIUTHYSCKUE (DYHKIIUM IS
cucTeMbl TuddepeHInanIbHbIX YPaBHEHUM CIEAYIONIEro BU/IA:

Z—i—gzau+bv+ f
oo (0.0.1)
5+&=cu+dv+g,
HJIN B KOMIIJICKCHOM IICPCMCHHOM:
O, W = AW +BW +F, (0.0.2)
rac
W=u+iv, W =u-iv, Z=x-iy, zZ=X+iy
nu

A:%(a+d ric—ib), B:%(a—d ric+ib), F :%(f +ig).



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

Kpome Ttoro, JI.I'. MuxainoBeiM Obljla TOCTaBJIEHa M HCCIIEJOBaHa
3amadya Pumana—I'azemana:

W (O)[a(t)] = AW ™ (t) +c(t),
OH HCCJIEIOBaJl ISl CHCTEMbI YPaBHEHUM:
oW = AW + BW ,

Jl1s yKa3zaHHOM CHCTEMBI pacCMaTPHBACTCS CICAYyIOINas TpaHHIHas
3ajada;

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

W) =alt)—— + POW ™ (t) + qOW ~ (t) +c(t).

W), pey WO
ot

B panpueiimem H. YemonoseiM u C. IIlaBkaT3oma ObLIM HMCCIIELOBAHBI

CUHTYJSpHBIC Clydau 3TUX 3aiad. Hacrosimas pabota mocsiieHa U3y4ECHUIO

CUHTYJSPHBIX cilydaeB 3a7aur Pumana 1iist 0000IMIEHHBIX CUCTEM ypaBHEHUMN

Kommwm—Pumana. Tlpu »sTtom ko3ddunuent 3amaun Pumana A(t)snsercs

HETPEPHIBHON (PYHKIIHEH.

Ces3b padoThl ¢ HAyYHBIMU NporpaMMaMu (mpoeKTamMM), TeMaMH.
Tema HacTosImed JuccepTallMd CBsi3aHa C HAayYHBIM HalpaBJICHUEM
TEeMaTUKOMN Kadeapsl MaTeMaTUYECKOTO aHanu3a Tamgxukckoro
roCy/1apCTBEHHOr0 IeJaroruyeckoro yHuBepcutera wumeHun C. AlHU:
«MccnenoBanus MO KpaeBbIM 3ajlauaM TEOPUM aHAJUTHYECKUX (YHKIUHN B
CUHTYJISIPHOM CJIy4aey.

OBHIAA XAPAKTEPUCTUKA NCCIIEJOBAHUA
Leas wucciaenoBanusa. llenvio agucceprallMOHHOW pabOTHI SABJISETCS
pEUICHUE CUHTYJIAPHOM KpaeBOM 3amauun Pumana pand 3IIMOTHYECKOTO

ypaBHEHHUsI B ciydae, Korga KodpUuueHT 3amauu sBASETCS HENpEepbIBHOU
byHKIHEH:



» Korga KoO3(DUIIMEHT 3aJadd XapaKTePU3yeTCS OCOOECHHOCTHIO
HYJICH ¥ MOJIIOCOB aHAJTUTUYECKOTO BUIA;

» korma  kodp¢umueHT 3amadunm  PuMmaHa  xapaKTepu3yeTrcs
0COOCHHOCTBIO HYJICH M TIOJIFOCOB CONPSIKEHHO -aHAIMTHYCCKOTO BHJIA;

» Korjga Kod3(p@HWIMEeHT 3aJadyd XapaKTePH3yeTCs OCOOCHHOCTHIO
MOJYJIbHOT'O TTOPSJIKA.

3agaum mccaeaoBaHuUsA. B COOTBETCTBHMM C TOCTAaBJICHHOW IIEJBIO

UCCIIETyeTCS PSIJT 3a/1a4 MPH YCIOBUSIX:

o B nepBoM ciydyae uzyqarorcs 3agauu PumaHa Ui 37IMOTHYECKUX
. oW
YPaBHEHHH BHEa: — -~ = W(X, y) C HEMpepbhIBHBIMU KOd(dulImeHTamu, mpu

KOTOPBIX KO3P(PUUIHMEHT XapaKTepU3yeTCs HalUu4YueM HyJIed U TOJII0COB

LEJOr0 TNOpsSAKa, HYJIEH U TIOJIOCOB CONPS)KEHHOTO BHAA, a TaKXke

OCOOCHHOCTSIMH, CBA3aHHBIMU C HYJISIMU U TTOJIOCAMU MOJYJIBHOTO MOPSIKA.
0 3aTeM HUCCHENYIOTCS CHHTYISpHBbIE cly4yau 3ajauyu Pumana ans

oW

ITUNITUYECKUX ypaBHEHUU BHUIA F:A(x, y)-W(x, y), IpU KOTOPBIX
/A

kodhuiueHT 3a7aun Pumana npencTaBiasieT co00i HENpephIBHYIO (DYHKIIUIO
U XapaKTepU3yeTcs HAJIMYUEM HYJIEH U MOJIOCOB aHATUTUYECKOWU CTPYKTYPHI,
HyJIEHW H TIOJIIOCOB  CONPSDKEHHO-aHAIUTHUYECKOTO  BHUJA, a  TaKxke
OCOOEHHOCTSIMH MOJIYJIbHOTO XapakTepa.

o Jlanee uccienyrTcs CUHTYJSIpHbIE ciaydad 3anayu Pumana ans
AITUNTUYECKUX YPABHEHUM BUA:

%—V;/ = Alx, y)-|W(x, y)+

B(x, ) W(x, y) , c(x. )
Alx, y) Alx, »)

Koraa Kod(GUIMEHT 3ajayd  SBJISETCA HENPEpPbIBHOM  (QyHKUMEH U

XapaKTEepU3yeTcs 0OCOOEHHOCTSIMH B BUJE HYJIEH U MOJIOCOB aHAMTUYECKOTO,
COTIPSIKEHHO-aHATMTUYECKOT'0 XapakTepa, a TakKe 0COOCHHOCTSIMU IPOOHOTO
nopsaka.

O0bekT ucciaenoBanusa. OOBEKTOM HCCIEAOBAHUS SIBISETCS M3yUCHUE
CUHTYJIIPHBIX KpaeBbIX 3ajady PuMaHa ¢ HENpephIBHBIMU KO3(P(HHUIIMECHTAMU
JUTSL CUCTEM yPaBHEHHUH MEPBOr0 MOPSIKA JUIUINTHICCKOTO TUIIA:

@, T -AWE),
/A

oz
%_V;’ = A(Z) "W (2) + B@)W(2) + c(2).



Ilpeamer wuccaenoBanusi. IlpenmeTom  uccinegoBaHus — SIBISETCA
JI0Ka3aTeIbCTBO TEOPEM, ONPEACISIONIMX YHCIO PEUIEHUH OJHOPOIHOU
3a1aud | u gmco ycinoBuil pa3spemnMoCcTH HEOJHOPOAHOM 3amauu .

Hayunas HOBHM3HA HCCJIeIOBAHUS. Hayunas HOBH3HA
JIMCCEPTAlMOHHOW PaldOThl 3aKJIIOYAETCS B MOJYYEHHH HOBBIX PE3YJIHTATOB,
CBA3aHHBIX C PEIICHUEM KpPaeBbIX OJHOPOIHBIX M HEOJHOPOAHBIX 3ajau
PumaHa. B yacTHOCTH, HOBU3HA NIPOSABIAETCA B CIECAYIOLIEM:

3AJJIAYA R;. ITorpeboBasoch HAWTH JBE aHATUTHYECKHUE (QYHKIIUIO:

+
W = (x, ¥) —xoTOpbIe YIOBIETBOPSIOT PETYISIPHOE pPEIICHHE HACTOAIETO

oW

+
ypaBuenus: —— =y/(x, y), nupumHamiexamero k obmactam D7, mo

CIEeAYIOLIEMY OJTHOPOJHOMY TPAHUYHOMY YCJIOBHIO:

W™ (t) = A (W (1) +c(t),

U y q
specy A(t)=T](t— fr)dr [Tt -7;) 9 20— seasercs  koddpuLEEHTOM
r=1 j=1

3ajaud Pumana M HempepbiBHasg (YHKIMS, KOTOpas HMeEET KOHEUHBIN
MOPSIOK Ha OECKOHEYHOCTH Ha Tpanuie, rae C(t) —u3 kmacca H(I'), &,

77j —Pa3IHYHbIC TOYKH KOHTYpA, IPUIEM d,, aj > 0.

3AJAYA R,. Hago Haiitu mapy amamutmdeckux ¢yuxmmii: W™ (2)

ABIIAIOITHUXCA PEryJIApHBIM PCIICHHUCM SIIIIHUIITHYCCKOTO YPaBHCHHSA:

oW

+ v
—— =w(2), npunamiexamero obnactam D7, u B KoHeuHOM TOuUKe
574
KOHTypa CTPEMSIIETOCS Ha OECKOHEYHOCTH MO CIEAYIOIIEMY TPAHUYHOMY
YCIIOBHIO, BHJIA:

W™ (t) = AL(OW ™ (1) +c(t),

B 3TOM ciyuae, ko3 (phunmeHT 3a/1auu Pumana,
#o——d, S0
AM)=TIt-&) " -II(t—n;) - Besne wnenpepbiBHas ¢yHKuuMA, rae
r=1 j=1
ct)eHI) n &, #; —Haxoasmwue TOUKKM KOHTYpa, npu4ém, d,, ; > 0.
BAJAYA R;. IlorpebyeTcs HalWTH JBEe aHAIUTHYECKHE (DYHKLIHU:
W *(z), koTopble SBISIOTCS pPEryISPHBIMU PELICHUSMH 3JLIMITHYECKOTO
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oW

+
ypaBHEHUS, BHJA: a—zw(x, y), HaxomAmme B obOmactax Do, 1o
7

CIeyIoIeMy HEOJHOPOJHOMY TPAaHUYHOMY YCJIOBHUIO:

fIft-&™
W () =" Al(t)w (1) +c(b),

B JaHHOM 3amaue, rae &(r=1 2,.,u), n;(j=1 2,...,y)—pa3Hble TOUKH
u3 I', d,, q; —uembie ducia, A (t) —otimyHass oT HyNs, HpHYEM

HenpepbiBHas ¢ynkuus u  C(t) € H(I'). Ilockonbky naHHas 3amada UMeeT

MOJIYJbHBIN  XapakTep, U pelieHHe HaXoJUTCs B Kkjacce (QYHKIUH,
UHTETPUPYEMON HA KOHTYpE.

3AJAYA R, HeoOxoamMo HaWTH ABE aHaIUTHYECKUE (DYHKIIUH,

+
W=(x, ¥), KOTOpble SBISIOTCS pEryJsApPHBIM pEIIEHHEM HACTOSIIEro

oW
ypaBHEHMS: —:A(x, y)-W(x, y), OpUHAIICKAIIHE K 00JacTIM Di,

MNOAYUHAIOMHNCA CICAYIOINUM I'PAaHUYHBIM YCIIOBUAM, Ha KOHTYPC F:

ﬁa—afr

a) W (t) = =2 - AW () +c(t),
H( —n;) "
ﬁa—aff

6) W (t) = =L——— A (W (1) + (),
[1t-7;)"
j=1
ft-& ™

B) W (1) = 2 —— — AW (1) +c(t)
[t—n;|"

j=t



rae &(r=1 2., u), nj(j=1 2,.,y)— pasauuHele TOYKHM KOHTYpa,

d,q; >0 u kKodppunueHT 3a/1a9u Pumana,

A(t) = H‘t — fr H‘t — 77]‘ - npudyeM, HenpepbiBHasA (QyHKIUA,
c(t) — u3 kmacca H (F)

[TockonpKy naHHas 3ajaya NpejcTaBieHa B oOlIeM BUJE, €€ peuIeHus B
ciydasx a) v 0) HalJAcHBI B Kiiacce QYHKIMI, OTpaHUYCHHBIX Ha KOHTYype I,
TOrJa Kak B Cilyd4ae B) peElIeHHE 3ajaduud PuMaHa NpUHALIEKUT Kiaccy
GyHKIUM, HHTETPUPYEMBIX Ha 3TOM KOHTYpE.

3AJAYA Rs. IlorpeboBanocs HalTH JBE aHaIUTUYECKHE (DYHKIIHMU:

W :
(x, ¥), peryisspHOTO peuIeHUsT ypaBHEHHUsI, BUIA:

*
IIPpUHAAJICKAIIIUX K o0JIacTIM D , KOTOPBIC YOOBIICTBOPAIOT CJICAYIOIIHUC
KpacBbIC YCIIOBHIM.

a) W7 (t) = A (W~ (t) +c(t),

31C€Ch
H d /4 —q;
A0 =116 T1e-n)™.
r= j=
6) W (1) = A (OW ™ (1) + (D),
31C€Ch
Al(t)—n(t g ﬁl(t—n,-)‘qi,
j=
5) W (1) = A (OW (1) + (1),
31€Ch



H y —q;
AWM = TTt=&[" - 1T,
r= j=

rae & (r=1 2., 4), n;(j=1 2,..,y) —TOuKH, IeKalmue Ha KOHTYpe U
snecs  dp, q; >0, C(t)— u3 xmacca H(I'). Pewenne 3apaun a) n 0)

HabmogaeTcs B Kiacce GyHKIMI, OTpaHMYEHHBIX Ha KOHType [, a, B ciydae
B) peleHne HaOmogaeTcs B kjacce GyHKIUM, MHTETPUPYEMBIX Ha TPAHUIIC.

Teopernyeckassi M Hay4YHO-NPAKTH4YeCKAsi 3HAYUMOCTH PpPadOTHI.
PaGora HoOcUT TeopeTHueckuid xapakrtep. Meroabl, pa3paboTaHHbIE B
JUCCEPTALlMH, a TAKXKe MOJIyYEHHBIE PE3yJIbTAaThl MOTYT OBITh HCIOJIb30BaHbI
IpPU UCCIEOBAaHUM KPAEBBIX 3aJlauy TEOPUU FAPMOHUYECKUX QYHKIUN, TEOPUHU
AHAJIUTUYECKUX PYHKIUN U TEOpUU 000OUIEHHBIX aHATUTUYECKUX (QYHKLHI.

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

1. Haxoxnenue TeopeM 0 KkpaeBou 3agadye Pumana ais 3aIUNTHYECKUX

oW

YpPaBHEHUH, BHIA: F:W(x’ y), Koraa Kod(pGHUUIUEHT HEenpepbIBHOU
/A

GYHKIIMU XapaKTepU3yeTcss 0OCOOCHHOCThIO aHAJIUTUYECKOTO BHU/IA.
2. Teopema o0 xpaeBoil 3amade Pumana nansd ypaBHEHUH, BHJA:

oW

—_Zw(x, y), C HENpEephIBHBIMM KO3 PUIIMEHTAMU, UMCEIOUIUMH HYIU H

0z
MOJIIOCa COMPSIKEHHO-aHATIUTUUECKOTO BHUJA.

3. Teopema o0 CUHTYISIpHOW TpaHUYHOW 3amadye Pumana, koraa
koddunueHT 3agaun Pumana nmeeT 0COOEHHOCTH IPOOHOTO TOpAAKA, IS

oW

YPaBHEHHUU NEPBOTO MOPSAKA, CIEAYIOIIETO BUIA: F = l//(x, y).
/A

4. HaxoxJeHue HOBOW TEOpeMbl, ONpEACNSIONIed YHUCIO0 pPEIICHUU
OJHOPOJHOW CUHTYJISIDHOW TPAaHUYHOU 3anauyu PumaHa Ui 3JUIMIITUYECKUX

. oW
nuddepeHnnanbHBIX YPABHEHHH, CIEAYIOMEr0 BUIA: r3 = A(x, y)-W(x, y)
/A
C HempepbIBHBIMU KO3 duuuneHtamu, koraa Kod3GPUIUEHT XapaKkTepu3yeTcs
OCOOCHHOCTHIO AHATUTHUYECKOTO BUA.
5. HaxoxnaeHue HOBOHl TeOpeMbl O HEOJHOPOJAHOW CHUHTYIAPHOU

TPAHUYHOMN 3ajade Pumana IS AJIIUITUYECKUX YPaBHEHUH,

oW

?: A(x, y)-W(x, y), Korja K02 (P buLmeHT, XapaKkTepH3yeTCs
7

O0COOEHHOCTBIO HYJIEH U MOJTIOCOB CONMPSKEHHO-aHATTUTUYECKOTO TTOPSIIKa.
9



6. HaxoxxaeHue HOBOW Te€OpeMbl O TPaHUYHOW KpaeBoH 3ajmaue Pumana
o1 cucTeMbl AU @EepeHIUanbHbIX JJJIUMNTUYECKUX ypaBHEHMI, BHAa:

oW
FzA(x, y)'W(x, y), Korma Kod(G(OUIHMEHT SABIAETCA HENPEPHIBHOM
YA

dbyHKIIHEH 1 UMeeT 0COOEHHOCTh MOYJIBHOTO MOPSAKA.

7. TeopeMa 0 CcHUHTYJIApHON KpaeBoil 3amade Pumana st cHUCTEMBI
YPaBHEHHH, SJUIMIITUYECKOTO TUNA, B BUJIE!

ow
oz

B(x, y)-W(x, y)+0(x, y)

=Alx, »)-|W(x »)+ Alx, y) Alx, y)

C HempepbIBHBIMU KO3 duuueHntamMmu, koraa Kod3GPUIUEHT XapaKTepu3yeTcs
O0COOEHHOCTBIO L[EJIOTr0 MOPSIKA.

8. Teopema o CHUHTYJNSpPHOW I'paHUYHOW 3ajade PumaHa 1 cuUCTEMBI
DJUIMNITUYECKUX YPaBHEHUM, BUAA:

W _ i o fwie o). B 2) W y) | elx y)
= = Al )| Wix y)+ Ae ) Ak )

korja koddunneHT 3agaun Pumana HenpepbiBHAss GQYHKIUS, U OHA 00JIagaeT

HYJISIMA U ITIOJIFOCaAaMH COHp}I)KéHHO-aHaHI/ITI/I‘ICCKOFO mopsaaka.

9. Teopema 0 MOTy4YEHUU PE3yJbTATOB JIJIsI KpaeBOM 3aj1aun Pumana s
YPaBHEHUU BUJA:

W (), c(2)
Al) AR

%_VZVZ Az)-[w(z2)+ B

korga kodddunmeHt 3amaum PumaHa wuMeeT 0COOCHHOCTh MOJYJIBHOTO
xXapakTepa.

CreneHb J0CTOBEPHOCTH pe3yabTaTOB. Bce TeopeMbl, yTBEPKICHUS U
bopMyIibl, TpeACTaBICHHBIE B NUCCEPTAIIMOHHOM MCCIIEIOBAHUU, CHAOXEHBI
CTPOTHUMH MAaTE€MAaTUYECKHUMHU J10KA3aTeILCTBAMU. Psil MOJy4YEHHBIX BBIBOJIOB
COrJlacyeTcs ¢ pe3yjabTaTaMM, NOJYYEHHBIMUA APYTUMU aBTOPAMH.

CooTBeTcTBHE HCCEPTALMH NACHOPTY HAYYHOH CHenHaJIbHOCTH
(bopmyJie u obsacTu ucciaeaoBanms). JuccepranmonHas padbora BBIIIOJHEHA
o CIENHUATIBHOCTHU 6D060100 - MaremaTuka (6D060102-
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Juddepennuanbupie ypaBHCHUS, THHAMUYECKHE CHUCTEMBI W ONTHMAIIbHOE
yIpaBJICHUE), OTHOCATCS K COCTABHOW YaCcTH 3TOM CHENHaTbHOCTH.

AnpoGauuss u peaquzaums pe3yJabTaToB auccepranmuu. OCHOBHBIC
pe3yabpTaThl JUCCEPTAlMU JOKJIAJbIBAIUCh W OOCYXJAJUCh Ha CIEIYIOLINX
KOH(MEpEeHIUIX U ceMUHapax:

Ha pecnyOIuKaHCKOU HAy4YHO-TIPAKTUYECKOM KoH(pepeHuu
«IToaroroBka COBpEMEHHBIX CIIENUAIUCTOB [0 MATEMAaTUKE B OTPACIM HAYKHU
u oOpa3oBaHUs BY30B U cpeaHux yupexaeHui». (2020 r.) r.[lanrapa; Ha
MexayHaponHO# KOH(pEpeHIMN «AKTyaJlbHBIE TPOOJIEMBI COBPEMEHHOM
MaTE€MaTUKW», TOCBAMICHHON §0-JIETHIO CO HS POXKICHUIO TOKTOpa (HU3UKO-
MaTeMaTUYeCKuX Hayk, npodeccopa Temypa Cobupa. (25-26 utons, 2021r.)
r.Jlymanbe; Ha pecnyOJUKAaHCKOW HAay4YHO-METOJAUYECKON KoH]epeHIuu
«ITpumeHnenue anreOpbl U TEOPUU YKCENl B PEIICHUH COBPEMEHHBIX 3a7auy,
MOCBSIIEH «/[BalllaTUIIETUIO U3YUYEHUSI U PA3BUTHUSA €CTECTBEHHBIX, TOUHBIX U
MaTeMaTUYEeCKUX HayK B oOjacTu Hayku u obOpazoBanus (2020-2040rr.)»,
npasgHoBanuio 90-metus ocHOBaHUA TagKUKCKOTO TOCYIapCTBEHHOTO
negarornyeckoro ynupepcurera umeHu CaapuanuHa AuHu u 30-1meTuro
rocynapctBeHHoi HezaBucumoctu PecnyOnuku Tamkukuctan. (2021r.)
r./lyman6e; na MexayHaponHoil koHpepeHun «CoBpeMEHHbIE NPOOIEMBI
TEOPUH YHUCEII U MATEMAaTUYECKOr0 aHAJIN3a», MOCBAIEHHON 80-JeTHI0 CO THSA
pOXIeHUs JOKTopa (Pu3MKo-MaTeMaTudeckux Hayk, npodeccopa JomomxoHa
Ucemounnosa HAHT. Uuctutyt matematuku uM. A. J[xypaea u THY. (29-30
anpensi, 2022r.) r.Jlymanbe; Ha MexayHapoaHOW Hay4YHO-TPAKTUYECKOU
koH(pepeHun «CoBpeMEHHbIE MPOOJEMbl MAaTEMAaTHKH U €€ MPUI0KEHUS,
MMOCBIANIEHHON «20-neTuro pa3BUTHUA €CTECTBCHHBIX, TOYHBIX u
matematuueckux Hayk 2020-2040 roas». THY wu JKeHckuidh KOMUTET
BCEMHUPHOTr0O coro3a MaremMaTukoB. (20-21 oxts0ps, 2022r.) r.Jlymanbe; Ha
pecnyOIMKAaHCKOW  HAay4YHO-TIPAKTHYECKOW KOH(PEpeHIMH «AKTyalbHbIE
npoOJieMbl Pa3BUTHS ECTECTBEHHBIX, TOYHBIX W MAaTEMAaTUYECKHUX HayK B
COBPEMEHHBIX YCIOBUAX), MOCBAIICHHOU «20-netuto pa3BUTHUSA
€CTECTBEHHBIX, TOYHBIX UM MareMaTuueckux Hayk 2020-2040». (29 Hos0p4,
2022r.) r.Jlymanbe; Ha MexayHapoJHON  Hay4YHO-TEOPETHUUYECKOU
KoH(pepeHIIUM Ha TeMmy: «Bkinam MaTeMaTUKM B pPa3BUTHE €CTECTBEHHBIX,
TOYHBIX U MAaTE€MAaTUYECKUX HAYK», MOCBAIIEHHOW NBAJLIATUICTUIO U3yUEHUS
U pa3BUTUS E€CTECTBEHHBIX, TOYHBIX M MaTemMaTuueckux Hayk. (2020-2040
roasl) r./lyman6e; Ha MexayHapoIHON HayYHO-TIPAKTHIECKOU KOH(EpeHIuH
«DyHIaMEHTaJIbHbIE W NPUKIAJAHBbIE HAy4YHbIE HCCIEIOBAHMS: aKTyaJbHbIC
BOIIPOCHI COBPEMEHHOM HayKH, JOCTH)XXEHHUus U HHHoBauuu». COOpHHUK

Hay4yHBIX cTaTed mo wmarepuamam — 27 wMas 2025r. -r.Yda; Ha
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MexayHapoqHOM  Hay4YHO-NMPAaKTUYECKOW KOH(PEpeHIMU, MOCBAIICHHON
«JIBamaTUIETHIO M3YYE€HUS] M  Pa3BUTUS E€CTECTBEHHBIX, TOYHBIX U
MaTeMaTHYeCKUX Hayk B cepe Hayku u oOpazoBanus (2020-2040romasi)».-
2025r. —r. Iymanoe.

Ilyoankanuu no TEMe AUCCEePTALNH. ITo MaTepuanam
JUCCEePTAIIMOHHOTO MCCIE0BaHMs ONMYOJIMKOBAHO 15 HaydHBIX cTaTei, B TOM
yuciie 4 craTbu — B u3JaHuAX, penensupyembix BAK mnpu Ilpesunente
PecnyOnuku Tamxukuctan, u 11 crarei — B CcOOpHMKax TpYJOB
pecnyOIMKAaHCKUX U MEXKIyHAPOIHBIX KOH(EPEHITUN.

Crpykrypa m o00bém aucceprammm. [uccepranuoHHas pabota
COCTOUT M3 BBEACHUS, UETHIPEX TJiaB, 3aKJIIOYECHHUS U CIHUCKA JIUTEPaTyphl,
BKJIIOYawmiero 142 maunmeHoBaHus. B muccepramuu npuMeHseTcs TpoWHas
HyMmepauusi ¢Gopmyn U naparpadoB: MEpBbIH HOMEP COOTBETCTBYET HOMEPY
rJ1aBbl, BTOPOM — HOMepy mnaparpada, TpeTuil — MOPSIKOBOMY HOMEPY
dbopmynbl. OOmuii o00BEM auccepTalluu  cocTaBisieT 142  cTpaHUIIBI
MAaIIMHOMMUCHOTO TEKCTA.

OCHOBHASA YACTb UCCIEJOBAHUA

Marepuajbl 1 MeTOabI HccieaoBaHus. B guccepranmonHoit pabote
UCCIIENYIOTCS CHUHTYJISIpHbIE KpaeBble 3aJaud PumMaHa [JIs8 CHUCTEM
ypPaBHEHUN MEPBOTO MOPSAKA JJUIMOTHUYECKOTO THUIIA C HEMPEpPbIBHBIMU
ko3ppuunentamMmu. B wucciaenoBaHUM TPUMEHSIOTCS METOJbl TEOPUU
KpaeBbIX 3aJa4y aHaJIUTUUYECKUX (QYHKIUH, Teopuun 00O0OIMIEHHO-
AaHAIUTUUYECKUX (YHKIUH, a TakXke OJJEeMEHThl (QYHKIMOHAIBLHOTO
aHaJIu3a.

Pesyabtatel  ucciaenoBanusa. IlpuBeneém kpaTtkoe H3I0KEHUE
pe3yJIbTATOB AUCCEPTALIMOHHON pabOTHI.

Bo BBemeHMM OOOCHOBaHa AaKTyaJbHOCTb TEMBI JUCCEPTALUMOHHOU
paboOThI, KpAaTKO H3JI0KEHO €€ CoAepkaHue, a TakXkKe IMpPUBEAEH 0030p
CYLIECTBYIOIUX  PE3yJIbTATOB, OTHOCSIIMXCS K TEME  HACTOSLIErO
VICCIIEOBAHUSL.

IlepBasgs T1MaBa JUCcCEpPTALIMOHHOM pabOThl MOCBAIIEHA AaHAIU3Y
JUTEPATYPHBIX MCTOYHUKOB IO TEME MCCIIEIOBAHUS, a TAaKKE MOCTAHOBKE
HEPEUIEHHBIX KPAeBbIX 3a71a4 Pumana.

Bo BTOpO#i riaBe muccepranuu, COCTOAIIEH U3 TpEX maparpados,
M3ydaeTcsl IpaHUYHas 3ajJadya Tuna 3agauyd PuMaHa ¢ HenpepbIBHBIMU
Ko3(pduureHTaMu Aji1 YpaBHEHUHN 3JUIMNITUYECKOTO TUIA B CUHTYJISIPHOM
ciayvae.

12



B maparpade 1.1 BTOpoi THaBBI AUCCEPTAIIMOHHOM pabOTHI
HCCIENYIOTCA KpaeBble 3a1auu Pumana st cuctembl auddepeHIinaibHbIX

YPAaBHEHUH 3BJUIMIITUYECKOTO TUMNA C HEMPEPBIBHBIMU KO3(pPUIIUEHTAMHU,
CoJIepKallluMU OCOOEHHOCTH 1I€JIOT0 MOPSIAKA.

W(2) =u(x, y)+iv(x, y), rie GyHKIIUN

PaccmarpuBaeTcs:
ulx, y), v(x,y) AHATUTHYECKHE W YIOBJICTBOPSIIOT  CHCTEME
nuddepeHnuanbHbIX ypaBHEHUN, BUIA!

ou ov

- oh(x, y)
<63x oy

e ()
oy ox ’

Ty CHCTEMY YyPaBHCHHUS 3allMIIEM BHUJABI KOMIUIEKCHOTO TIEPEMEHHOTO
CIeNYIOIMUM 00pa3oMm:
oW

E:W(Z)’

3/IECh paccMaTpUBaeTCs KpaeBas 3ajava tTuna Pumana.

3AJAYA R,;. Hano naiitu ¢ynknuo W (z) —peryispHoe pelnieHue

oW + _
YpPaBHEHUS! w(2), B obnactu D', ¢pynkuuio W ~(z) —aHATUTHYECKYIO

B obnactu D, KoTOpble MMEHT KOHEYHBIA MOPAIOK Ha OECKOHEYHOCTH,

YIAOBJIETBOPSIOLIEH CIEAYIOIIEE YCIOBUE:!

f1(t-&)%

W) ="+ - AW (1) + (),
q@—mﬁl
]=

3gecb A (t)#0 Ha rpanmnme u A (t) —HempepwiBHas ¢ynknus, C(t)e H,
S(r=12..,4), nj(j=12,..,y)—Touku, nexamme Ha KOHTYPE,

d, >0, qj > 0 —uenple yncia.

TEOPEMA 2.1.1. Kozoa unoexc 3aoauu Pumana @®—-0=0, mo
Ecnu

2PAHUYHAs 3A0a4a CONPAJCeHUs uMmeem eOUHCMBEeHHOe peuleHue.
®&—0>0, paccmampueaemasn epanuunas 3a0aua CONPANCEHUs, MAKINCE
13



umeem & —0 pewenui. Kocoa &—-06<0, paccmampusaemas 3adaua
conpsoiceHusi 8 obwem eude Hepazpewuma. [ns paspewumocmu mpebdyem

00NOIHUMeNbHOE YCI08UE PA3PEUUMOCTIU ‘6\9 — 5‘ )

J(t—20)®R* Ot - 29) oy (]dt =O0.

r

Bo 2.2., BTOpOi1 1y1aBbl AMCCEPTALIMOHHON pabOThl U3ydyaeTcsl KpaeBasi
3ajaya Tunma Pumana ¢ HempepbIBHBIMU KO3 dHUIIMEHTAMU IS

. oW
ypaBHEHUM, BUAA: le//(x, y), UMEIOIMNUMHI B KOHEYHBI TOUEK KOHTYpa
Z
HYJIM U TIOJIIOCA  COMPSIKEHHO-aHAJIUTUUECKOTO BUA.
3AJJAYA R,,. Heob6xomumo HallTU mapy aHaIUTHYECKUX (DYHKIUM

W LW _
(x, »), pETYISPHOTrO pelieHus ypaBHEHUA: i w(x, v),

+
NpUHAIeKAIMe K obmactsM D™, KOTOpBIM yIOBIETBOpSET Cieayloliee
KpaeBoe€ yCIIOBHUE:

W (t) = r1‘jl(t——cfr 1=, ) AW (1) +c(t),

=1

A \d 7 ——\q
smech: A (t) = H(t—fr) " H(t—nj) 4 A(t) #0, B sTom cnydae QyHKIUS
r=1 j=1

HenpepeiBHas U C(t) u3 kmacca I'€mbpepa, &y, 77j — TOHYKM, JNexamue Ha

xoutype I, d; >0, q; >0— nensre uncrna.
TEOPEMA 2.2.1. Jlonycmum, umo A;(t) —sasrsemca xosgppuyuenmom

3a0auu Pumana u ona nenpepwienas gynxyus, c(t) —yoosremeopsem

yenosuio I'énvoepa, Ind4,(t) =& - ecmo unoexc 3adauu Pumana,

Toeoa, oannas 3adaua paspewiuma u umeem eOUHCMBEHHOE peuleHue,
npu ®—0=0. Koeoa &—-0 >0, mozoa paccmampusaemas 00HopoOHas
3adaua conpsxcenusi umeem & —0 pewenuil. B ciyuae, unoexc & —0 <0,
3adaya O6yoem paszpewiuma mozoa U MOJIbKO mo2odd, Ko20d 6blNOJHIEeNC sl

\ae — 5‘ ycnosue paspeumumocmu, 6uoa.:

[(t—2z4)® RWt)Lt)aedtzo.
r (t—Zo
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B naparpade 2.3 BTOpoOil rjaBbl UCCIIEAYETCS IpaHUYHAs 3ajaya TUMA

. oW
PuMana s ypaBHeHUN Bula E:W(Z)’ IpU YCIOBUU, YTO KOIPPUIIMEHT

MMeeT 0COOCHHOCTH MOJTYJIBHOT'O XapaKTepa

BADAYA R,;. TpebOyercs Haiithm aHanmuthdeckyr (ynkmuoo: W™ (2)
oW
=l//(x, y) B obmactu D7

51

pPEryJSIpHOTO pEIIeHUS MJIsl ypaBHEHUS
N0 CIeayKLEeMy TpaHUYHOMY

W ~(2) -ananutuyeckyro BHe 00JacTH

YCJIOBHIO:
W (t) = n\t &I H\t ni| AW (®)+c(),

saeck & (r=1,2,..4), n;(j=12,..y)-T0ukn, gexamme Ha T,

d, q; =0, A(t)= H‘t fr ‘t— ‘quL(t);tO u c(t)—u3 kmacca

H(T).
PCHIGHHH HAaWUACHBI B KJIACCC (bYHKHHﬁ, I/IHTerpI/IpyeMHX Ha KOHType
% T * —

6 saoave @q(t)= A (t)gp (t) + ¢, (1),

TEOPEMA 2.3.1. Ilycmo
Co(t) w3 knacca I'énvoepa:

Ay(t) #0 u sensemcs nenpepwisnas gynxyus

(8 = IndA, (t)) unoexc saoauu Pumana.
suoa:

Tocoa:
=0, 3a0aua CONPAdHCEHUS

Kocoa UHOeKc

* —

+

k

p5(t) = A (t)gp () +co(t) (2.3.14), umeem eouncmeennoe pewenue, a &
ciyuae @ >0 Oanmas 3adaua conpaxcenus umeem & pewenuii. Kozoa
® <0, 3a0aua conpsscenus Pumana mepaspewuma. Jna peuwienus 3adaqu

*—
OONOJIHUMENIbHOE yciaoesue

% + %
mpebyemcs

03 (1) =4, Do, 1 +c)),

paspewumocmu [&|:

J(t-20) R ®)|(t - 29) ®cp () it =0
r
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B TpeTbeit rnaBe guccepramuu, KOTopas COCTOUT U3 TPEX maparpados,
HUCCIEAYyeTCd TpaHWYHAs 3a7adya PuMaHa B CHHTYJISIPHOM Cjy4dae s

ypaBHEHUIA, BUIA ‘Z—VZY = A(x, y)-W(x, y)

B nmaparpade 3.1 Tperbeil rjaBbl M3y4yaeTCsl CUHTYJISIpHAs T'paHUYHAs
3amaya Pumana ¢ HenmpepbIBHBIMH KO3(DHUIIMEHTaMU, OAWH M3 KOTOPBIX
00J1a1a€T OCOOEHHOCTBHIO AHAJIMTHUUYECKOTO XapakKTepa, [JIsl CHUCTEMBI
nuddepeHInaibHbIX YPaBHEHUN BUA:

oW
— = Alx, ¥)W(x, y)
0z

B »stom maparpade aguccepTallMOHHOW paboOThI, U3y4yaeTcs
CUHTYJISIpHAS rpaHUYHas 3a/1aya Pumana st CUCTEMBI
nuddepeHInaTbHBIX YPAaBHEHUH JJUTMIITUUECKOTO BUIA, B ClIyyae, KOTa
K09(pULUMEHT 3a7a4yd UMEET OCOOEHHOCTU aHAJIUTUYECKOTO XapakTepa,
T.€. JJIsl CUCTEMBI:

.

ou ov u v
& T a4+
oX oy b a

ou ov
—+—=a(u+Vv).
|y ox

3AJAYA R;,. Tpebyercs Haiith ananutuueckue Gpyukmam: W (X, ),

)

N\

oW
SBJISIIONIME  PETYJISIPHBIM  PCIICHUEM  ypaBHCHHS: F:A(Z)-W(Z)
YA

+
NpUHAAJIEKAITUMHU K o0OnacTam D™, ynosierBopser cieayruemMy
YCIIOBHUIO:

+ £ d, 4 —q; -
W™ () = Hl(t—fr) r '_Hl(t—ﬂj) AW () +c(t),
= J:

3geck A (t) —nenpepsiBHas ¢yHkumsa, C(t) —cBOOOAHBIM wWiIeH 3ama4yu U3

kinacca I'émppepa, Sry 7]j —PA3IMYHBIC  TOYKH  KOHTYpa, d,, g j—

ITOJIOKHUTCIIBHBIC YK CJIA.
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TEOPEMA 3.1.1. Ko2oa unoexc 3aoayu Pumana & —d —1=0, moeoa,

Kpaesas  3a0au4a: (01+ )= AI('[) o () + l//l*(t) 6 Kkaacce yuxyuil,

OCPAHUYEHHbIX HA KOHmMype F, umeem eOUHCMBEHHOE peuternue.

Koeoa: @®&-d-1>0, moecoa ucxomas 3adaua umeem &—d -1
pewenue. Tozoa, npu unoexce: ®—d —-1<0, 3a0aua Pumana nepaspewuma.

Hna eé pazpewumocmu mpebyemcs |aa—d—:u 0OnoJHUmMeNbHOe YClosue,

R® [ v ® |y,
F(t—20)%| (t-20)*

Bo 3.2., Tperbeil TIaBbl AUCCEPTAUUOHHOW PaOOThI, HCCIEAYETCS

suoa:

oW
KpaeBas 3ajada Pumana ans  ypaBHEHMS: E:A(x’ y)W(x, ), ¢

KO3 PUIIMEHTOM, HMMEIOUIMM  HyJIeH U  MOJIIOCOB  CIEAYIOUIEro
CONPSI)KEHHO-AHAJIUTUUECKOTO BUIA.

3AJJAYA R3,. Heob6xoauMo HailTH Mmapy aHaIUTHYECKUX (YHKIIHK:

Wi(x, V), perymspHoro pemicHus uddepeHInaibHOr0 YpaBHEHUs, BHUJA,

oW =Alx, ¥)-W(x, ), nexamero B  oGmacTsx D*,  koropsie

0Z
YAOBJIETBOPSAIOT CIEAYIOMIEMY TPAHUYHOMY YCJIOBUIO:

W)= A2 - 17, AW (1) +c)

=1

J/— Yy o — g
3pecs A (t) = ]_[(t—fr)dr J1(t—n;) % %20 u nempepbiBHas QyHKuuA,
r=1 j=1

ct)yeH, &, nj—roukn, nexawme na xonrype I, d,, q; —nense

MOJIOXKUTEJIbHBIE YK CJIA.

TEOPEMA 3.2.1. Ilycmo 6 3adaue: ¢ (1) =t 9A, (1)@, (t) +c, (1), a
oW

8MECmo paeeHcmea: F=A(Z)-W(Z), ede A, (t) —omauunas om myns u
l

Henpepuvisnas ynkyus, Co(t) —uz xkaacca I'énvdepa, ona ouggepenyupyema

8 J110boMm nopsoke.
Tozoa, umeem mecmo ciedyowutl pe3yiomam:
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B cayuae, unoexca & —d =0, paccmampusaemas epanuunas sadaua
conpsicenus Pumana umeem eouncmeennoe pewenue. B cayuae, & —d >0,
3adaua conpsscenus Pumana umeem @®—d  pewenuii 6 kiuacce,
02pAHUYEHHOM HA KOHmMYpe.

B maparpade 3.3 TpeTbell riaBbpl JUCCEPTALIMOHHON paboOThI
Ucclie1yeTcs KpaeBasi 3ajayda Pumana c HETIPEPBIBHBIMU
kKo3hPUIIMeHTaM1, OJWH W3 KOTOPBIX B KOHEYHOW TOUKEe oOIamaer
0COOEHHOCTBIO MOJYJIBHOTO XapakTepa, s YpaBHEHUH CIEIYIOIIEro
BUIA:

= Al )W),

3AJAYA R;3. HeoOxonuMo HaWTH mnapy aHAIUTHYECKUX (QPYHKUIHN
oW

W * (X, y), peryispHOro pelicHus YpaBHEHHs, BU/A: rl = A(x, y)-W(x, y)
YA

HpHH&IIJIG)KaIHeﬁ BHYTpH oOylacth U BHe o0jacTu D, YAOBJCTBOPAOIIYIO
IrpaHUMYHOMY YCJIIOBHIO, BUJOA:

W (t) = H\t—ér H\t 73| AW (1) +c(D),
snece: &, njel’, dy, g; —npoussonsHble yncia. Kooppuunenr 3anaun

A(t)— ‘t—fr H‘t 77]‘ V%20 u wuempepesras ¢bynxums, c(t)— u3

Kjacca H(F). B uckomon 3amadye Pumana, pemieHuss HaWJeHBl B KJlacce
GyHKIUN, UHTETPUPYEMbIX Ha KOHTYpe .

TEOPEMA 3.3.1. B cayyae wumnoexkca 3adauu & =0, mozoa
paccmampugaemas 3a0aud CONPANCEHUs: 8 UCKOMOM Kidacce (yHKyuu, o6yoem
paspewuma. Toeoa, koeda unoekc Kkanna Ooavule HYIsl, 3a0a4a umeem Kanna
JIUHEUHO-He3a8ucumelx peulenutl. Eciu undexc xanna menvuie HY1sd, mozoa
3a0aua conpsadceHus 6 oowem eude Hepaspewuma. /[na eé paspewumocmu
mpebyemcs 00NOJHUMENbHOE YCI08Ue PA3PeuuUMoCcmu \a\

B deTBepTOii I1aBe HACTOAIIEH AUCCEPTALMU, KOTOpPAass COCTOUT U3 6-u
nmaparpadoB, wu3ydaeTcsd TpaHWYHAs 3ajadya Thmna 3amgauyd Pumana s

. W —
CHUCTeMBI YPAaBHEHU, BUJA: aa—zz Alx, ¥)-W(x, ¥)+B(x, y)-W(x, y)+c(x, y) ¢

HEMPEPHIBHBIMU KO3((DUIIMEHTAMU B CUHTYJIIPHOM CIIy4ae.
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B 1.1., nHacrosieil rnaBbl JAUCCEPTALIMOHHON pabOTHI H3y4yaeTcs
CUHTYJISIDHBIE  KpaeBbIC 3aja4u Pumana C HETIPEPBIBHBIMU
koaddunuentamu, korga kod3hduuueHT 3ajgauun PumaHa, xapakTepusyer
OCOOEHHOCTH 1IEJIOTO MOPSAKA JJIs1 CUCTEMBbI JIJIUIITUYECKOTO YPaBHEHUH,

BUA: aé—VZY: A(x, y)-W(x, y)+ B(x, y)-W(x, y)+c(x, »).

BAJAYA R,;. Tpebyercs HaWTH aHaIUTUYECKYI0  (YHKIIUIO

W " (x, y) — perynspHOTO pelIeHHUs ypaBHECHUS, BUJA:

oW —— _

F:A(Z)\N(Z)+ B(Z)N(Z)+c(z) B o6mactu D™ m dymxmuo W (x, y) -
yA

AHAIMTHYCCKYI0 BO BHEMIHEH 007acTdH, MO0 CIEAYIIEMy TIPaHUIHOMY

YCIOBHIO:

+ = dr . {1 —qj -
w @%=Hp—§ﬂr-ﬂp—ﬂﬂ PAOW () +c(t),
= J:

U
3gecs A (t) = Hl(t—(fr) Hl(t 1) "% 20 u mempepbiBHas (yHKUHI,
r= i

c(t)e H, &, nj—necosmanatomue Touku Koutypa, d, §j —mensie uncna,

7
5§=36, S= zs
r=1 j=1

p ¥ _q,
TEOPEMA 4.1.1. Ecnu Ay(t) = [1(t—&)" - [1(t-n;) " #0 u
r=1 j=1

A, (t) —nenpepvisnas ¢ynxyus, C,(t), yooeremeopsem ycnosuro H, moeda

umeem mecmo cieoyiouee:

Kozoa umnoexc szaoauu & =0, mozcoa paccmampusaemas kpaesas
3a0aua conpsoicenus umeem eourHcmeenHoe peutenue. Koeda undexc kanna
bonbule My, moeda 3a0aua CONPANCEHUs paspemumda u umeem KAnnd
pewenue. B cayuae, undexc zaoauu, xanna menmbuie HYISA, 8 IMOM clyuae,

3adaua 6yoem paspewuma mozoa u mMoabKo moeod, Ko20a mpeodyrmcs ‘69‘

a()n(lﬂfiUIHGUZblible.YCUHDGuU1[9&31N9u1uﬂ4€n3n1u5

(tR ©_lt-2)=c,()ht=o0.
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Bo BTOpOoM maparpade 4eTBEPTOIH I1aBbl AUCCEPTALIMOHHONW PaOOTHI
M3ydaeTcsl CHUHTYJISIpHAas KpaeBas 3agada Pumana IS SIIMOTHYCCKUX

ypaBHEHHUIl BHJA: 6@_\/!: Alx, ¥)-W(x, ¥)+B(x, y)-W(x, y)+c(x, y), korma

ko3 duineHT 3amaun PumaHa xapakTepuszyeT OCOOCHHOCTSIMH HYyJIEeH H
IOJIFOCOB COMPSKEHHO-AHATIMTUYECKOTO BHUIA.

3AJAYA R,,. Tpebyem HaiiTu aHanuTuueckyio ¢pynkmmo: W (x, ),

pEryasipHOTO pelieHus nuddepeHIuaIbHBIX YpaBHEHUH,
oW _ = A(z)-|W(z)+ B(2)W(2) + c(2) B obmactu DT, uw W (x, y)-
0z A(2) A(2)

aHAJUTUYECKYIO BO BHEIIHEH 001aCTH, MO rPaHUYHOMY YCJIOBHIO:

ﬁ(t £\
W () = =2 A(OW () + (1),
H

(t—n;)"

snec Ay(t)= H(’[ §r) H(t ;) 20 u HenpepsiBHAass (YHKIUSA Ha
r=1

koutype I, c(t) e H(I), ér W 77; —TOYKH, JIeXKauue Ha KOHType, dp, gj —

“ /4
HaTypaibHble uncaa, rae ». d,. =d, D q; =0
I’=1 J:l

TEOPEMA 4.2.1. Ecuu  Alt)= H(t £ )0 H(t t—n;) 1 %0

Henpepvienas — Qynkyus, 30eco C(t)e H  uwnoekc 3a()aqu Pumana

&= IndA () — Indt 9A, (1) =& —d.

Tozcoa, rkozoa &e-d >0, 3a0aua paspewuma u umeem eOUHCMBEeHHOe
peuierue, paccmampusaemas 3a0a4a CONPANCeHUs, umeem & —O peuenusl.

Kozoa, ®&-0<0, sa0aua 6 obwem sude Hepaspewuma. J[na
CYWecmeo8anuss — e¢  peuleHus,  HeoOX00UMO  BLINOJHEHUE  YCA08Ul

paspewumocmu, 6uoa \ae - d‘ .
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B maparpade 3 uyeTBEépTOM TIaBBI AUCCEPTALIMOHHON pabOTHI
U3y4arTCs pe3yJibTaThl pelleHus 3aaadyd PumaHa IS CHUCTEMBI
3JUTMITUYECKUX YPaBHEHUN BU1a

oW

= Alx, )-W(x, y)+B(x, »)-W(x, y)+c(x, ¥)

B cliydyae, Korjga Kod3(D(GHIHMEHT SBISCTCS HENPEPhIBHON (YHKIHMEH u
00J1a1aeT OCOOEHHOCTSIMUA MOJIYJIBHOTO XapakTepa.

BAJAYA R,;3. TpebOyercs, HaliTU mnapy aHaJUTHYECKUX (QYHKIUM
W " (x, y) —peryisipHoe pemieHHe SJUIMNTHYECKOTO ypaBHEHHs, BHJA:

aaﬂ = Alx, y)-W(x, y)+B(x, »)-W(x, »)+c(x, y), npunaiexamero Ko
YA

Bceit oomactu D , KOTOpasa YAOBJICTBOPACT CICAYIOIIUC YCIIOBHA!
W ()= H\t &I \t =] AW 1)+ c(0)

rae A&(t)—HenpepHBHa;[ GyHKLMA, W OHa HE paBHAa HYJIO, 3/1€eCh
H /4

C(t)EH(F) 5[‘1771'61_'1 Zdr:d, ZqJ:q’ dl"’qj — JIIOOBIE
r=1 j=1

I[CI?ICTBHTGJIBHBIG quclia.

TEOPEMA 4.3.1. Ilycmo (t)_ \t—gr \t 77,\ u

Henpepwvienas Qynkyus Ha koumype I u IndAl(t) =&, 3()er c(t) us xnacca
I'énvoepa.

Toeoa, koeda umnOexkcom 3adauu ae—q(z):O 6 omom cayuae,

00HOpoOOHas  3adada  Aersemcs  pazpewumou.  Ilpu & — q(z) >0

paccmampusaemas HeoOHOPOOHAs Kpaesas 3a0aia CONnpajiceHus, 0e3yCcio08HO

paspewuma. Koeoa unoexc 3adauu  Pumana ae—q(2)<0, mozoa

paccmampusaemas He0OOHOPOOHAs 3a0a4a Hepazpewuma, 0Jis paspeuumo cmu

HeOOHOPOOHOU 3a0ayu mpebyem ‘& — q(z)‘ yenosus paspeuwtumocmu (4.3.10).

21



B maparpade 4.4 3T0i1 riaBbl UCCIIeAyeTCs TpaHUYHas 3agauya Pumana B
CHUHTYJISIPHOM CIIy4dae C HeMMPEPhIBHBIMU KO3 (PUIIUEHTAMU, OJMH U3 KOTOPBIX
XapaKTepu3yeTcss 0COOEHHOCTHIO 1IEI0TO MOPSAKA.

[lycts maH kouTyp -I, cocrosmumit w3 M+1 mpocreix 3amxHyTBIX

I, 0,..T

KOHTYpOB JIsimyHOBa M, OrpaHUYMBAIOIIMX OJHOCBSI3HYIO 00JIaCTh

+ o
D , HOIIOJHHUTCIBbHYIO K HCH 4YaCTb IINIOCKOCTH, COCTOMAILIYIO N3 CYMMBbI m

Df (k=1 2, ..,m)

KOHCYHBIX OJHOCBA3HBIX oOnacren 1 OECKOHEUHOM

obnactu Dk , 6y,Z[€M B JaJIbHEHIIEM IS KPAaTKOCTH Ha3bIBATb TaAKIXKC

0061acThIO 1 0603HAUNM uepe3 D .

3AAYA R,,4. HeobOxonumo HalTy GyHKIMH Wi(Z), aHAJIUTHYECKHUE B

+
o0acTax D , AIMCIOIIHC IIOYTH BCIHOAY Ha KOHTYPC F, IMpCaACIbHBIC YIJIOBBIC

+
sHaueHust, W~ ('[) YAOBJIETBOPSIOIINE TPAHUYHBIE YCIIOBHS:

ﬁ(t - é:r )dr
W)= AW )+l
(-7, f

31€Ch &, 77 —HEKOTOPBIE TOUKH KOoHTypa I' m &y — sBiseTcs Hymimn GyHKuum
Al(t), 17j —SBIAIOTCS MOIOCAMU bYHKIIHH Al(t), d,, Q;-HaTypajibHbIC YHCIIa,

A (t) —nenpepsisaas dynkims, c(t)e H(T).

TEOPEMA 4.4.1. Kpaesas 3adaua Pumana ¢ caywau &— P =0,
0e3ycio6Ho, pazpewuma U umeem eOuHCmeeHHoe peuleHue. 3aoava makxace, 6
crydae @ — p >0, 0e3yC1068HO, paspeuiuma u umeem & — P JUHEUHO He3A8UCUMBIX
peutenuti. 3adaua paspewiuma Iuuib 8 ciyude, & —p <0, npu gblnoHeHUU [ — p|

yenosuil pazpewiumocmu. Ilpu evinoanenuu yciosuil papeuumocmu, peuieHue
cyujecmsyem u eOUHCMEEeHHo.

B maparpade 4.5 HacTosmied TIaBhl AUCCEPTAIMOHHONW pPaOOTHI
UCCIENyeTCsl TpaHW4YHasg 3ajJaya PuMaHa B CHHIYJIPHOM ClIydae C
HETMIPEePHIBHBIMU KOA(DPUIIMEHTAMU, OJUH U3 KOTOPBIX XapaKTepU3yeTCs
OCOOEHHOCTSIMU HYJIEW U MOJIIOCOB CONPSIKEHHO-AaHATUTUYECKOTO BU/IA.
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3AJJAYA R,s. Haittu dyaxkuuu W i(z), aHANTUTHYecKue B 06macTsax DT

+
HMCIOIKEC IIOYTH BCIOAY Ha KOHTYPC F, MNpCACIbHBIC 3HAYCHUA, W_(t)

YAOBJIETBOPSIONINE TPAHUYHOMY YCIIOBHUIO:

(1t=2)"
W (t) =2 AW ™ () +c(t),
H( ’71)

3€ch &y, 17 — HEKOTOPbIE TOUKU KOHTYpa I' u & — sBseTcs HynasamMu QyHKIHM
At), 7 j —sBIsTOTCS oocamu bywkima A (t), dy, Q; - HaTypambHbIe YHCITa,
A (t) —senpepsiBras bysxums, ct)e H(T).

TEOPEMA 4.5.1. Kpaesaa 3adaua Pumana 6 cnyuae & — p=_0,

0e3yClo6HO, paspeuuma u umeem eOUHCMBEHHOe peuleHue. 3adaua makice, 8
ciyuae, ®— p >0, Oezycroeno, paspewuma u umeem & — P JAUHEUHO —

He3asucumvle peutenus. 3adaua paspewuma auuv, 6 ciyuae, & — P<0, npu
8bINOTHEHUU \ae— p\ yenosui  paspewumocmu S g =0. Ilpu evinornenuu
VCI08ULL pA3PEUUMOCMU, PeuleHlUe CYyuecmayem, U OHO eOUHCNEEHHO.

B maparpade 4.6 3T0i1 riaaBel AucCepTAIMOHHON pabOThI HCCIEAyeTCs
3a7aua conpsikeHuss 0OOOIMEHHBIX aHATUTUYECKUX (PYHKIIUM B CUHTYJISIPHOM
clydae. YCTAHOBJIEHO, UTO YHCIO PEIIeHUWH 3ajaud B Kiacce (QYHKIMH,

OIPAaHMYEHHBIX HA KOHTYpPE, HE 3aBUCUT OT HaJW4us HyJel y Ko3pduunenra
3aJla4d U1 YMEHBIIAETCS HA CYMMapPHBIN MOPSAOK BCEX MOJIFOCOB.

TEOPEMA  4.6.1. Ilycme a(t) HenpepuleHas — (DYHKYUs,

Inda(t) -t ™ =&-m, a@=Indpa(t), b(t) - oepanuvena u usmepuma,
ct)yely, p>1.
U nycmw:

suplP®)

el a(t)\ 1+s

ede Sy, - Hopma 6 Lp CUH2YTAPHO20 onepamopa

:ijﬂ(r)dr.
TrT—1L

Su
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Toeoa:
npu @—m=0, | =2(—m), p=0;
npu @8—m<0,1=0, p=2(ze—m).
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3AKJIFOYEHUE
OcHOBHBbIE HAYYHbIE Pe3YJIbTAThl pa00THI 3aKJIKYAIOTCA B
cjeayroieMm:

oW

- HaiigeHnsl pelienus ypaBHEHHs BUJA: e w(x, y) B ciayuae, koraa
/A

KO3(pdUIIMEeHT 3aJaud HempepbiBHas (QYHKIUSI, HO B KOHEYHOW TOUKE
KOHTYpa, XapaKTepu3yeT OCOOEHHOCTh aHAJTUTUUYECKOTO mopsiaka [1-A];

oW

- Hanensl pemieHus dIIUNTUYECKUX YPABHEHUM BUIA: 8_ =y (x, v),
/A

KO3 PUIIMEHTHI KOTOPBIX SIBISIIOTCA HENPEPBIBHOW (YHKLHEH, OTMETUM, UTO
HETIPEPHIBHOCTh (YHKIIMM B KOHEUYHON TOYKE CTPEMHUTCS Ha OECKOHEUYHOCTb,
a1u00 HapymIaeTcs YCIOBUM HOPMabHOU paspemuMoctH [14-A];

- Halinensl pemieHus 3JUIMNTUYECKOTO YpaBHEHHUS MEPBOr0 MOPSAKA,

oW

BUJIA: F:W(X’ y), korma xod>(pduuueHT 3amaud  PuMaHa HMeer

0COOEHHOCTH JpoOHOTrO0 mopsaka [7-A];

oW

- HalineHsl pelieHHe ypaBHEHHMS: ?z A(z)-W(z) B cmyuae, xorma
Z

ko3¢ puuueHT 3agaun PumaHa uMeeT O0OCOOEHHOCTh AHAIUTUYECKOTO
xapaktepa [11-A];
oW

- Haiinensl pemieHus ypaBHEHHS: 5_: A(z)-W(z) B cnyuae, xorma
4

kKod(ppULMEeHT 3amauyu UMeeT OCOOCHHOCTh COMNPSKEHHO-AaHATUTUYECKOTO
xapakrepa [12-A];
oW

- HaiineHnsl pemeHus ypaBHEHHS: F: A(z)-W(z) B cnyuae, korma
YA

K02 PUIIMEHT 3a7auyd XapaKTepu3zyeT OCOOEHHOCTh MOJIYJIBHOTO XapakTepa
[2-A];
. oW —
- HaiieHsl penieHns ypaBHCHHUS: e = A(z)-W(z) + B(z)W(z) +c(z),
B ciydae, Kkorga ko3dduuueHt oOigamgaer HyJISIMHM U TOJIIOCAMU
aHaJIUTUYEeCKOro xapakrtepa [15-A];

- HaiigeHsl pelieHus ypaBHEHHMS: %—VY = A(z)-W(z) + B(z)W(z) +c(2),
yA

korjga koddpduuuent 3amaum Pumana wumeeT OCOOEHHOCTH COMPSIKEHHO-
aHanmuTH4YeCKOro Buaa [13-A];
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- HaligeHbl pelIeHUs ypaBHEHHUS: %—VY = A(z)-W(z) + B(z)W(z) +¢c(2)
Z

, koraa Ko3hUITUEHTH UMEIOT 0COOEHHOCTH MOJYJIBHOTO XapakTepa [3-A].

PexkoMeHIAUN N0 MPAKTHYECKOMY HCIOJIb30BAHHUIO Pe3yJbTaToB.
Pe3ynbTaThl, mMoNyuyeHHBIE B JIUCCEPTALIMOHHOW paboTe, MOTyT OBITh
MIPUMEHEHBI B TEOPUHU KPAEBBIX 3aJ7la4, TCOPUM AHATUTHUYECKUX, 0OOOIIEHHO-
AHAJIUTUYECKUX U FTaPMOHMYECKUX (DYHKIUM, a TaAKKE B TEOPUMU YIPYTOCTU U
INEKTPOANHAMUKH.

CIIMCOK PABOT, OITYBJINKOBAHHBIX 11O TEME
AUCCEPTALIUN
1. B :kypunanax, 3apeructpupoBanubiXx B BAK npu Ilpe3unente
Pecnyoiuku Tagxukucran
[1-A]. Hanuposa M.M. Cunrynsipubie KpaeBble 3ajlauu PumMaHa c

HETIPEPBIBHBIMU ko3 puImeHTaMu TUITSE CHCTEMBI ypaBHEHU U
smmuntuueckoro tumna [Tekcr] / H. Yemonos, M.M. Hagupoga //BectHuk
TaIXKUKCKOTO HAallMOHAJIbHOTO yHHMBepcuteTa. — 27 aexabps 2021. -r.

Hyman6e. Ned. — C. 74-86.
[2-A]. HanupoBa M.U. KpaeBas 3amaua tTuna Pumana jjst cuctembl

ou

ypaBHEHMI MEPBOro MOpAAKa 3JuIMnTUYeckoro tuma: — = @(Z), xorga

K03(hPUIIMEHT UMEET 0COOCHHOCTD HEIEJIOTO MOPSIAKa U He TOJIOMOPGhHOM
crpykTyphsl [Tekcr] / M.M. Haguposa // BectHuk ¢punuana MI'Y umMeHu
M.B. JlomonocoBa B ropojae Hyman6e. Cepusi €CTECTBEHHBIX HayK. —
2022. -ToMm 1. Ne3(25). — C. 22-31.

[3-A]. HagupoBa M.N. KpaeBas 3amgaya tuma 3amaua Pumana,
Korga Ko3(h@PUIMEHT HMEET OCOOEHHOCTh HEIEJIOro MopsaKa W He
roJIoMOop(pHON CTPYKTYpHI IS CHUCTEMbl YpaBHEHHH II€PBOrO IMOPSAKa

SIUTMUIITHYECKOTO THUIIA: %z A(z)-U(z) + B(z) [Tekcr] / M.!. Haguposa
/A

// Bectouk Xoporckoro yuuBepcutera. — 2023. — Ne3(27). — C. 262-267.
[4-A]. HagupoBa M.N. I'panuunas 3agaya PumaHa ¢ HempepbIBHBIMU
ko3(uimenTamu B cuHryispHom ciydae [Texcr] / H. Ycmonor, M.U.

Hanuposa // Bectuuk ¢pununana MI'Y umenu M.B. JlomoHocoBa B ropoe
Hyman6e. Cepus ectecTBeHHbIX HayK. — 2025. —Towm 1, Ne2(47). — C.33-40.
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2. B apyrux uznaHmusx:

[5-A]. Hamupoa M.M. CunryasgpHble TpaHUUYHBIC 3a]1a4U
conpsikenust [Texct] / M.b. Xonukosa, M.M. Hanuposa // Matepuanbl
pecnyOIMKaHCKON HaydHO-Teopuuecko koHdepeHuuu «Hekmaccuueckue
ypaBHEHUSI MaTeMaTUYECKONW (PU3MKH U CMEXKHBIE BOMPOCHI aHAIU3a».
THY-yman6e, 02 anpens 2016 r. —C.136-139.

[6-A]. Hagupoa M.H. 3ajaya CONPSIKEHUS AaHAJIUTUUYECKUX
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npobieMbl o0yueHuss MaTeMaTuke, pusuke u nHPOpMaTHUKE B CpPeIHEH U
BoIciIel mkojien- JAJOT, - dymanobe, 2016. — C.109-111.

[7-A]. HagupoBa M.W. KpaeBas 3amaua Pumana ¢ HenmpepbIBHBIMU
Ko3bPUIMEHTaMU C HaJu4YueM HyJled U OECKOHEUHOCTeH JapoOHOTO
nopsaka Ha koHType [Tekcr] / XomukoBa M.b., Ycmonor M.A.,
Haguposa M.U. // MaTtepuainsl pecriyOIuKaHCKONW HAYUYHO-TTPAKTHUECKOM
koHpepeHuuu, «mocBsamenHbie 2020-2040rr. «/IBaanaTUIEeTUIO U3YUYCHUS
U pa3BUTHUS €CTECTBEHHBIX, TOUHBIX M MaTEeMaTHYECKHMX HAYK B o0Ojactu
HaykKu U obpa3oBaHus pecnyonuku Tamxukucran», Hdanrapa. — 2020. —
c.26-30.

[8-A]. HagupoBa M.M. KpaeBas 3amaua Tumna 3aaayu Pumana,
korjaa ko3 GUIMEHT UMeeT HYJIU U MOJIOCHl COMPSIKEHHO-aHAIMTHUECKOU
CTPYKTYPHI JJISI CUCTEMbI YPaBHEHUS MEPBOTO MOPSAAKA IIIUITUUIECCKOTO
tuna [Tekcr] /H. ¥YcmonoB, M.b. Xomnukoa, M.M. Hagupora //
MaTtepuanbl MeXIyHAPOAHONU KOH(PEPEHINHU, TOCBAIIeHHON 80-JIeTUio co
IHS POXAEHUS IoKTopa (HU3UKO-MaTeMaTHUECKHX Hayk, mpodeccopa
Temypa Cobuposa. ymanoe. 25-26 urons 2021. — c¢.233-237.

[9-A]. Hamupoa M.M. OOmas xpaeBas 3ajadya JHUHEHHOTO
COMPSKEHUS AJs MOJYIUIOCKOCTH B cUHTylsipHoM ciydae [Texct] /M.b.
XonukoBa, M.A. VYcmonoB, M.M. Hanuposa// Marepuais
pecnyOJIMKAaHCKON HAay4YHO-METOJMYECKON KOH(QEpPEeHIMH Ha TEMY:
«ITpumeHnenne anreOpbpl M TEOPHH UHCENI B PEIIEHUH COBPEMEHHBIX
3aJa4y», TMOCBSAIIEHHONW «/lBagllaTUIETHUIO M3yYEeHUS U  Pa3BUTHUSA
€CTECTBEHHBIX, TOUHBIX M MaTeMaTHYeCKHMX HayK B OOJIaCTM HAYKH U
obpazoBanus (2020-2040rr.)». IlpaszgHoBanuio 90-1eTHUS OCHOBAHHS
TamKUKCKOTO TOCYIapCTBEHHOTO IeIarOrMuecKoro YHUBEpCUTEeTa UMEHHU
Cagpuagnuna Anaun u 30-nmeturo rocymapcTBeHHOW HeszaBucumoctu
Pecnny6nuku Tamxkukucran. Qymanoe. — 2021. —¢.92-95.
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[10-A]. HagupoBa M.M. CunrynsipHsle KpaeBble 3aJayd Tulla
Pumana ¢ HemnpepblBHBIMH KO3 duIueHTaMu A CHUCTEMBI
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[14-A]. Hagupoa M.M. CunrynspHas rpaHuuyHasi 3ajadya Pumana

JUISL 3JUIMIITUYECKUX YPAaBHEHUW BHUIA a(;N:A(z)-W(z)+B(z)W(z)+c(z),
A

korga koapduimueHt 3amaun  HempepbiBHas Qynkuums [Texcr] /H.

28
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COBPEMEHHOW HayKH, JOCTWIXKEHHsS W WHHOBanuw». COOPHUK HAyUHBIX

craTeld 1o MaTtepualiaM MEXKJIyHAapOAHONH  Hay4YHO-TPAKTHYECKOU
koHpepernuun — 27 mas 2025t. -t.¥pa Ne K-554. — C. 18-29.

[15-A]. Hagupoa M.M. KpaeBas 3agaua Pumana aud
auddepeHIIUAIBbHBIX  yPAaBHEHUH  JJUIMITHYECKOrO  TUMA,  KOrja
KO3 PUIIMEHT MUMEET HYJIM M IOJIIOCHI CONPSIKEHHO — aHAJIMTHUUYECKOTO
Buja [Texcr] /H. YecmonoB, M.M. Hanuposa // MexayHapoaHass Hay4HO -
npakTuyeckasi KOH(GepeHIHs, MOCBIIeHHAs «/[BaallaTUICTHIO U3YUCHUS
U Pa3BUTHUS €CTECTBEHHBIX, TOYHBIX M MaTEeMaTUYECKUX HayK B cdepe
Hayku u obpazoBanus (2020-2040roaer)».- 2025r. —r. dymaunbe, — C. 312-
317.
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BA3OPATHU MAOPU® BA WJIMU YYMXYPUU TOUYUKNUCTOH
JTOHUIITOXU JABJIATUU OMY3TOPUU TOYNKNCTOH BA
HOMW CAJIPUJINH ATHT

VIIK-517.2(575.3)
BBK-22.1(2 10 7)
H-17

bo xyKkyku oacmnasuc

HAIUPOBA MOXPYXCOP MHOATYJIVIOEBHA

MACBAJIIAU KAHOPUU CUHI'YJIAPUU PUMAH BO
KOO PUTCUEHTU BE®OCHUJIA BAPOU CUCTEMAUA
MYOANITAXOU TUIIA DJUVIMITTUKNUN TAPTUBU AKYM

ABTOPE®EPATU

nvccepTatcus 6apou gapeéhTu qapadau MIMHA
noktopu pancada (PhD), mokTop a3 pyu uxrucocu
6D060100-Marematuka (6D060102-Myoaunaxou nuddepercuani, cucteMaxou
JTUHAMUKR Ba UAOPAKYHUU OTITUMAJIH)

Hyman6e — 2025
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Pucona nap xadenpan anamm3u MaTeMaTUKUN JlOHUINITOXY JaBIATHH
omy3ropur TouukucTon 6a Homu CaapuaauH AWHA HYPO IIyJaacT

Poxo6apu uimi: YcemonoB Hypysuio - 1oKTOopy HIIMXOU
dbusrKa MaTematuka, mpodeccop

Mykappuzonu pacMi: ITamcymunoB Paiizy/io Mamany/uioeBu4
JTOKTOPH WIMXOH (PU3NKAI0 MaTeMaTHKa,
u.B. mpodeccopu  Kadeapau  aHaIU3U
MaTeMaTUKHA Ba MYyOJIWJIaX0U
mubdepercuanuu  JOHUIITOXU  JaBJIATHU
Bboxtap 6a Homu H. Xycpas
OpunadekoB  Yacyp My3sodpupoBuy —
HOM3aJu WIMXOU (PU3MKarO-MaTeMaTUKA,
JIOTCEHTHU Kadenapan MaTeMaTUKa Ba HIMXOHU
tabuarmuHocun dummanu JJIM 6a HOMM
M.B. JIomoHocoB nap maxpu ymanoe.

Myaccucan mnemoap: Jonumroxy OalHaIMWIIAIUM Ccaléxii Ba
coxubkopuu TOYUKHUCTOH

Xumosin gucceprarcust 10 mexadbpu comm 2025 coatu 14:00 map yanacaum
[ypoun  muccepratcuonun  6D.KOA-011-u  daxynretu  MeXaHUKAIO
MaTeMaTuKan Hazau JloHuImroxyu Muwuind TOYMKUCTOH map cyporau: 734025,
1. J{yman6e, bynu Xucopak, 6unou 17, yroku 203 Gapry3op merapaa.

bo mucceprarcus map KUTOOXOHAW MapKa3uu WIMUN JIOHUIITOXY MUJLTHH
TouyukucToH Ba TaBaccyTy http://www.tnu.tj MMHOC IITyJJaH MyMKHH acT.

ABTOpedepaT caHan «_» « » com 2025 a3 pyu Pexpucru
MEMHAXOArapAnIa UPCOJI Kapaa IIyaaact.

Kotuon niivuu Hlypon nucceprarcnonuun 6D.KOA-011,

e
HOM3AaJ¥ WIMXOM (U3MKaI0 MAaTeMaTHKA % Fadopos A.b.
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MVYKAJTUMA

MyOpamMmusiTd MaB3yH TaXKHKOT. ba Macbhanaxou kaHOpuu (PyHKCHSIXOU
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
MyOJIWJIal JJUIMNITUKUU TapTHOM SKyM Oaximmaa IIygaacT, KA Jap OH
koaducueHTXon Machana cudp, Kytd, cudp Ba KyTOH XaMpoXIiIyaau
AHAINTUKIA Ba WHYYHUH, XaHTOMH KOA3((PUCHEHT XapakTeph MOIYJIAOIITAPO
Oapou cucreManm Mmyomwiaxon auddepeHCHaTuu TapTUOW SKYMH HaMyId
SIUTUTITUKH OaxIma 1ryaaact.

/lapayam kopkapaa 0apoMagaHu MaB3yd TaaKMKOT. J[ap paBusiu mMaskyp
acocaH jgoxui MmemaBanj acapxou wimud M.H. Bekya, JI.I'. Muxaiinos, H.
YCMOHOB Ba UrapoH. XaJld Machajaad MyOJUIaXxou JUTUIITUKA Ba Machajlau
Puman 60 xoaddurcuentxoun maptu ['€nmeppo KaHOATKyHAHJA Ba XOJIATXOU
CUHTYJIIpuM Macbanan Puman pmap acapxom wimun WM. H. Bexya, JI.T.
MuxaiinoB, H. YcMOHOB Ba SIKKaTOp OJIMMOHU JUrap OMyXTa LIygaacr.

N.H.Bekya oupn 6a (yHKCUSIXOM aHATUTUKUKM yMyMUKapaauyaa, oapou
CHCTEMaU MyOWIIaxXou AuddepeHcrnanny 3epuHpo TaaKUK HaMy1aacT:

Z—u _o =au+bv+ f
X
ou oy (0.0.1)
—+—=cu+dv+g.
\ OX
Cucreman (0.0.1) map HaMyau KOMIUIEKCH IIAKIINA 3€pUHPO T0pa;
o0,W = AW +BW +F, (0.0.2)

KM JIap UH YO

W=u+iv, W =u-iv, Z=Xx-1ly, z=X+Iy

Ba
1 . 1 . 1 :
A==(a+d+ic—ib), B==(a—-d+ic—ib), F==(f +iq),
4 4 2
J10J1a mygaacr.
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Hap cucreman myomunam apomamygan (0.0.1) M.H. Bekya macwaman
kaHopuu I'miiGepTpo TaAKuK KapaaacT. Y Jap MH KOp Macbhbalad 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 ['€nieppo kaHOAT MEHAMYTaH]/I.

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

W™ (O)[ar(t)] = AW (1) +c(t)
€ K1 Jap HaMy/JIu KOMIUIEKCHA YyHUH HAaBUIITA MellaBa/l,
o,W = AW + BW.

NuuyHuH, 6apon MH MyoJua Machbajgad KaAHOPUU 3EPUHPO HU3 TAIKUK
HaMmyJaacr.

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

W™ (t) = a(t)%_(t) +Db(t) %_(t) + pW ~(t) + q(t)W ~(t) +c(t).

bapman, a3 Tapadm mpodeccop H.YcmoHoB Ba  moruppaar
C.lllaBkaT307Ma, XONaTH AWTApU CHHTYJISIPHOKMHU HH Machajgaxo OMyXTa
mygaana. Jducceprarcusu Ma3kyp Oomaf, 0a XOJaTXOW CUHIYJISIpUA Machajlau
Puman OGapou cucreMam Myoawiaxou ymyMmukapaamynau Kormit-Puman
Obaxmmma mrygaact. Jap mH 4o, dap3 kapaa memaBaa, Ku Kod(pGUTCUEHTH
Mmacbana, ssbHe A(t) pynkcusau 6edocuiia acr.

PoOutan Taxkukor 00 OapHoMaxo (JloMxaxo) Ba € MaB3yXoH WIMIA.
Map3yn mguccepTaTcusi Mas3Kyp 0a MaB3yd WIMUM Kadeapau aHalu3u
MaTeMaTUKU JIOHUINTOXW MJaBiIaTHM OMY3ropurd TOYMKHCTOH Oa HOMHU
Cagpunmun Aian «Tagkuky Machajal KaHOPUU Hazapusd  (PYHKCHSXOSIII
AHAIUTHUKI Jap XOJAaTH CUHTYJIIpi» OaxIyaa I1yaacrt.

TACHUD®OTU YMYMUU TAXKUKOT

Makcaan TaxXkKukoT. Makcagd KOpU OUCCEPTATCMOHM a3, OMY3UIIU
Machajaum CHUHTYJIsspuu Puman Oapou cucTeMan MYyOJWIaXOW JIUIMITHUKUN
TapTUOM SKYyM MeOoIas, Ku KoaphUTCHEHTH Machaia Aap HYKTaXxou OXMPHOK
MaXCyCHUSITXOM 3€EPUHPO JOPAHI;
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» Xonate, Ku KO3(pPUTCHEHTH Macbhballau KaHopuu Puman cudp Ba
KyTO# TapTHOUN OYTYHPO AOPAI;

» xonarte, ki KoahdurcueHTH Machajiau kaHopun Puman cudp Ba
KyTOM XaMpOXIIyJau aHATUTUKUPO T0PA/T;

» WHYYHUH MaXCyCHSITH XapaKTepPH MOYJIUPO JTOPaH/IL.

Ba3zudaxon Taxkukor. A3 pyu Machajiaxou Iy30LITaIlyja TaAKUKOTXOU
3€pUH I'y3apOHU/IA IITyJaaH I

o Jdap aBBajm  XOJIaTU  CHHIYJSIpUM  Macbhajiau Puman 00
oW _
ko3(purcuentu OGedocuna Gapou Myoaunad — HaAMYIH r =l//(z), oMyXTa
YA

IIyJaacT, KU J1ap MH 40 Ko3(p(dUTCHEHTH Macbhbasia cudp Ba KyTOM TapTuOU
OyTyH, cudp Ba KyTOil XaMpoOXIIyJAan AHAJIUTUKA Ba WHYYHUH MaxCyCUSITU
XapaKkTeEpU MOIYJIUPO JOPAHL;

o babnan, xonatu cuHrynaspuu mMachaiau Puman 60 koahpuTcueHTH

oW
oedocuna 6Gapon Myoawsian Hamyau E: A(z)-W(z), omyxra mymaacr, ku

Jap UH 40 Ko3(dUTCHEHTH Machaia HU3 cudp Ba KyTOH TapTuOu OyTyH, cCU}p
Ba KyTOH XaMmpoXIlyJau HaMyIud AaHaJUTUKI Ba MHUYYHUH MAaxCyCUsITU
XapakTepy MOJIYJIUPO TOPAH/T;

o XonaTu CcUHTYIsipud Machkaidaun Puman 60 kosddurcueHTH

oW —
Oedocra Gapou MyoaMIad HaMYIH s = A(z) W (z)+B(z)W(z)+c(z)
/A

OMYXTa IIyJ1aacT, KA Jap UH 4o KoaddurcueHntn macwhaian Puman cudp Ba
KyTON TapTUOW aHAIMTHKH, cudp Ba KyTOH XaMpOXIIyJaau HAMyAW aHAJIUTUKA
Ba MHYYHUH MaXxCyCUSITH XapaKTepy TAPTUOU KaCPUPO JTOPaH/.

O0bexkTn TaXKHMKOT. OOBEKTH TAAKUKOT, HH OMY3UIIM XOJIATU
CUHTYJIIpHOKMU Macbanaun Puman 60 koaddurcuenrxou Oedocuna Oapou
MYOJIMJIAXOH 3€pUH MeOOIIaI;

W _ (2, MW
a2 &

%_V;/ = A(z)-W (2) + B(z2)W (z) +¢(2).

A(z)-W(z),

ITpeameru Taxkukot. [IpenMeTH TAAKUKOT a3 UICOOTH TEOpEMaxoe, KU 1ap
OHXO IIIYMOPAaM XAJIXOM Machbajlan skyvHcan | Ba maprxou 60 MYpPO IIyIaHU
OHXO Machallal FAUPHUAKYAHCAU P XaJI JTOPaHII, OMyXTa IIy1aacT.
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HaBronun wmivum taxkukor. Hartuyam auccepratcus HaB Oyaa, Oa
Machajaxou 3epHrH OaxImaa I1y1aacT:

MACBAJIAU R;. ®yuxcusu W *(Z) wuycrydy kapma ImaBaj, Ku Baii

oW .
XaJUIA PEryISPUA MYyOIUIaK r w(X,Y), nap moxwmm coxau D" Ba QyHkcusan

W ~(2) anamuruxii map coxau D™, yoifrup Gormani Ba gap 6eoXupu TapTUOU
OXMPHOK JIOIITA, INAPTH KAHOPHH 3ePUHPO KAHOAT KYHOHAHI:

Tt—¢&)"
W (t) = =t AW (1) +c),
El(t—ﬂ,-)q’

KM J1ap UH YO Ai(t) dbyHkcusu 6edocuna Oyaa Ba oH raiipu Hyiau acT, C(t)

apTu I'énneppo KaHOAT MEKYHOHAaH/I, VHYYHUH
&r=12..,u), n;(i=12,...,7)- Oab3e HyKTaxou KOHTyp Oyna, d, q; -
aJ1aIxou OyTYHH MycOaT MeOOIIIaH/I.

MACBAJIAU R;. ®yukcusxon asamuruxkimn W (Z) édra masax, ku

oW t
XaJUIM PEryJISpud MyOIVIAn i w(X,Y) map coxaxou D™ yoitrup Gyma Ba

IapTU KAHOPUU 3€pUHPO KAHOAT KyHAHa OOIIaH/T;

W™ (t) = A (W (1) +c(b),

ki gap uH 4o, A (t) :]/j_[l(t—fr)dr -]_Z[(t—yyj)_qj , mauyHnH ~ c(t) e H(DD),

=1
HyKTaxou &, 7; — Hap KOHTYp mexobann, d,, g j — anaaxou HaTypain

MeOOIIaH/I.
MACBAJIAU Ri. Yydru dyaxemsxou W (2Z), ku xawm perymspuu

oW + _ .
MYOIUIIAN e = (Z) map coxaxou D~ ananutuxi me6omanm, édra 1maBam,

K1 OHXO MIAPTHU KAaHOPHUH 3CPUHPO KaHOAT KYHOHAH/I!
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fie-&["
W (t)__l—Ai(t)W (t) +c(t),
H‘t ’71‘

ki jap uH 90 & (r=1, 2,..., 1), 71;(j=1 2,..., ) — 0ab3e HYKTaxou KOHTYP
Oyna, d,, q; — ananxom Oytyn, c(t) e H(I"), A (t) # 0 Ba pynkensm Geocuna
mebora/i.

WHuyHuH, Xaumm macbkaia jgap cuHbu (yHkcusxou map KoHTtypu I
MHTErpOHUAAIIABAH/IA YyCTy4y Kap/Jia MelaBa/l.

MACBAJIAU Ry4. Tana6 kapma mynaact, xu ¢yaxcusu W' (2), édra
aBaj, KU Xajuld PErysspuud Myoauiaan quddepeHcuainy HaMyay dIUIMITUKA
nap coxau D™ Ba W ™ (2) — dyHKcHsIM aHATUTHKE GepyH a3 coxa, sibHe gap D~
qoirup 6owa Ba IMaPTXOU KAHOPUH 36PUHPO KAHOAT KYHOHAHI;

[Ta-&)*
a) W (t) = —A1<t)vv‘(t) +o(t),
H(t

o) W* (t)_—Ai(t)W (t) +c(b),

[1(t t—np”

-z
B) W (t)—%/w)w ©) -+ (1)
H‘t ’71‘

Jap MachallaXxow a) Ba 0) Oomram, xaad gap cuHdXoe KOPTYKOB Kapjiaa
MelIaBaHJ, KM Jap KOHTYp Maxayla meboman. ap xoratu B) Ooral,
Xaau Macbalia nap cuHbuU dbyHkCcuaxou nap KOHTYP
MHTErpOHHUIalIaBaHaa KOPTYKOB Kapaa MellaBaj.

MACBAJAM Rs. Tana6 xapaa memasan, ku ¢yuxcusu W' (2),

édra maBaa, KU XaJUId peryasipuu Mmyoaunaud auddepeHcuanuum TapTuou

SKyMH HAaMyAd 3JUIMNTHKA pap coxam D' doiirmp Gyma Ba dyHKCHAH
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W_(Z) gap coxam D~ amanmuTuk@mn Mebomaa Ba IIapTXOHM KaHOPHH
3€pUHPO KAHOATKYHOHAH/;

a) W™ (t) = AW (t) +c(t),

KU Jap UH 40 Al(t) :i[l(t_gr)dr 'Jli[l(t_ﬂj)_qj

6) W™ (t) = AW (1) +c(t),

xut nap un g0 A(t) = n(t g ]fjl(t—n,-)‘q’
B) W (1) = AW (t) +c(t),

p g 7 q
ku map un wo  AWM)=TI[t-&) " TI(t=7n;) 9 # 0 — pynkcuan
r=1 j=1

oedocuna Ba & (r=1 2,..., u), n;(i =1 2,..., y) —HyKTaxou KOHTyp Oyxa,
d,, q; — ananxou Harypaui Ba c(t) € H(I') mebowmann.

Xannu macbajiaxou a) Ba 0) nap cuHdu QYHKCUAXOU Jap KOHTYP
MaxJyJl Ba XoJlaTh B) Oomaj, Xxajd Jaap cuHbU QYHKCUSXOU AAp KOHTYDP
MHTETpOHHUAAIIIaBaHAa YyCTYy4y Kapjaa MellaBaHI.

AXaMMMATH Ha3apusiBi Ba WIMHIO aMaJMH TaxXKUKOT. Metone, ku nap
KOpU JUCCEPTATCHOHM HCTU(OIA IIyIaacT, HATUYaXOM OHPO Jap TaTOUKU
Machbajlaxou KaHOPH, Hazapusii (PYHKCUSIXOM TapMOHMKH, Ha3zapusu
(YHKCUSIXOM ~ KAHOpUM  YMyMHKapJallyJad AaHAJIMTUKA Ba  aHAIU3U
¢dbyHkcroHani uctudoaa OypJaaH MyMKHUH acT.

Hyxkraxou 0a XuMosi IeIHUXOIIABAH/IA:

1. Teopema oua 6a macwhajanm KaHopuud Puman 00 koapdurcueHTH
6edocuna gap xomarte, ku Kod(pPUTCHEHTH Machaia cudp Ba KyTON TapTHOU

oW
OyTyHpO IopaH1, 6apou MyoIuIau F =y (Z) oBap/a Iy1aacrt.
L

2. Teopema oun 6a macbhailau kaHopuu Puman 60 xoaddurcuentu
6edocuna, ku koappurcueHTn Machaia cudp Ba KyTOH XaMpoOXIIyaapo

oW
HAOpaHm, 6ap0H MyoaquiIan 8_ = w(x y) OoBapda mygaacrt.
/A
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3. Teopema oug 6a Machallal KaHopuu PumaH pgap XoJjatu
KO3(OUTCHEHTH Machalla MaXCyCHSTH XapaKTepu MOIYJIHPO Aopai, Oapou

oW
Myomuan — - = w(x, y) oBapma mymaacr.

4. Teopema owujg ©Oa wMachajgaum CUHTYIsIpHOKuUM Puman 00
kodhdurcueHTxon Oedocuna XaHromm kKod3dduTCHEHTH Machana
MaxCyCusTH TapTubu OyTyHpO [dopaH] Oapou Myoaujian HaMyau

aa_vzy = A(x, ¥)-W(x, y) oBapaa Iynaacr.

5. Teopema ouwn 0a machananm KaHopuu Puman 60 koaddurcmeHTXOU
o6edocwa, ku koapdUTcueHTH OH cudp Ba KyTOH XapaKTepw XaMpoXIlyaau
oW
AHAJITHKUPO AOPaH, 6apOU MyOIMIIaH HAMYIH - Ax, y)-W(x, y) oBapma
IIy/1aacT.

6. Teopema oug 6a Machajgan KaHopuu PumaH xaHrome, Ku
ko3 uTcreHTH Machajga MaxCyCHSITH XapaKTepu MOIYJIUPO JopaHi, Oapou

oW
Myoawian —auddepeHcHan  HaMyIu 3 = A(x, y)-W(x, y) oBapza
/A

I1y1aacT.

7. Teopema oun 0a machanan kaHopun Puman 60 koaddurcueHTxou
O6edocuna, KU MaxCycUsTU XapaKTepU aHATIUTUKUPO TOpai, Oapou cucreMau
MYOJIWJIAXOU JLIUNITKUN HAMY/IU:

aw
0z

B(x, »)W(x ) , el y)}

= Alx, y).[w(x, »)+ Ax, ») Alx. )

oBap/a IIyaaacr.

8. Teopema oupg 6a Macwkanau kaHopuu Puman xanromu koaddurcueHTH
Machaja cudp Ba KyTOn XaMpOXIITyaau aHAJTUTUKUPO JTOPAHI Oapou MyoauIan
muddepeHcnaaTuiy HaMyIu:

%—V;/ = Al y)-(W(x, »)+

B(x, y)W(x ) | el y)j
Alx, v) Alx, y))

OoBapaa mymgaacrt.
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9. Teopema oumm 0a Machanu kKaHopuu Puman 60 ko3dduTcHeHTH
Oedocuna map xojarte, KU KO3(DPUTCHEHTH Machajga MaxXCYCHSITH XapaKTepi
MOYJIMPO AOPaH/I, Oapou cucTeMan MyoIiIaxou qudhepeHCHaaInyd HaMy/Tu:

W - o) wie)+ BRI )

o Az)  A2)

oBapaa myaaacrt.

Jlapayan >bTHMOJHOKMM HATHYaX0. Xama TeopeMaxo, TACAMKOTXO Ba
dhopMyTaxo 1ap TaXKUKOTH JUCCEpTATCHs OO0 MaleIXoM AaKWK TacAuK Kapaa
ITy/1aacCT, SIK KATOP XyJI0ocaxo 00 TaXKUKOTU MyaJTu(oHU Aurap MyBO(pUKAH/I.

MyTtoOukaTu aucceprarcust 00 NMIMHOCHOMAHW UXTHCOCH WIMH (00 mapx Ba
caMmti TaxkKMkKoT). Kopu mauccepraTcmoHii MyBOQHMKHM OaxIixou 3epUHU
myHocHoMan uxtucocu 6D060102- myomunaxou auddepeHcuanii, cucreMau
JTUHAMUKIA Ba WIOPAKyHUU ONTUMAJINA MyTaa/UMK Oyaa, 6a KUCMU UH UXTHUCOC
TaaJUIyK JOPa/I.

Caxmu maxcuu [0BTajabm gapédprTu gapayam WiMA Jap TAXKHKOT.
I'y3opuin Ba MeToad UcOOTH Teopemaxo 0a poxOapu WiIMHA MyTaaUlykK Oyna,
XamMad HaTUYaxou Jap KUCMHM HABIOHHXOM [MCCepTaTcusi oBapjaiyna 0Oa
YHBOHYY TaaJUIyK AopaJ.

Taceu0 Ba amMaauMCco3UM HATHYaAXoM Jucceprarcusa. Masojaxou
TUCCcepTaTCUsl  Jap KOH(EpeHCHsIXoM OalHAIMWUIAIA Ba  YyMXYpHUSBi
Myappudit Ba MyXoKUMa TrapAuIaH/;

Hap xoHdepeHCcUsn UIMUI0 aMaluu yyMxypusBit «Tanép kapmanu
MYTaxaCcCUCOHM MYOCHPH MaTeMaTHKa Jap coxaum HuiIMy  Maopudu
MakTabxou onir Ba MuéHa». (2020) m. Janrapa; map KoHdepeHcusu
bainanmmwinanuun «Macpamaxon akTyaJud MATEMATUKAUW MYOCHUDP»,
Oaxmuga ©Oa 80-comarum 30Apy3M  HOKTOPU HMIAMXOHM  (HU3UKAIO
MatemaTuka, nmpodeccop Temyp Cobup (25-26 uronu 2021), m.dymanoe;
nap KoHdepecussu UIMii- METOAUM YYyMXYpUSBUU JTap MaB3yju «TaTOuku
anreOpa Ba Hazapusu aJaJXxo Jap XaJUIM Machajlaxou Myocup», Oaxiuaa
0a «bucrcomam omy3uin Ba pymaud ¢paHXOW TaOMATIIMHOCH, HaKUK Ba
puésin map coxau maopud (comxoum 2020-2040)», 90-comarum TabcuceoOnn
AAOT ©6a womm Canpuaaun AlHn Ba Tawymmiam 30-comaruu
Uctuxkmonuatu naBmatuun Yymxypum ToYUKUCTOH; Aap KoHDEepeHCHIH
bainanmumnanuu «IlpobimemMaxon MyocCHpH Ha3apusik agaaxo Ba
TaxXJUIU MaTeMaTUuki», Oaxmuga Oa 80-comaruu  AOKTOPU HIMXOU

¢busukaro marematuka, npodeccop domoyon Mcmounos (Aymanbde, 29-30
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anpenu conu 2022); nap KoH(PpEepeHCUSIU YYMXYPUSIBUU WIMA-aMallidi aap
MaB3yu «Machanaxon MyOpaMu pylUIad HWIMH pUE3A Jap 3aMOHU
Myocup» Oaxmuna 6a «bucrcomam owmy3uiml Ba pyuwau  ¢GpaHXou
TaOUaTIIMHOCH, JaKUK Ba WJIMHM MaTteMaTuka gap conaxou 2020-2040».
JAMT Ba 3aHOHM KyMHUTaW UTTUXOAUU YMYMUYAXOHUU MaTEMATUKXO. (20-
21 oxts6pu 2022c.) m.Jyman6e; gap KoH(pEpEHCUSIH YYyMXypPUSIBHUU
WiMii-amaliii gap MaB3yu «Macbamaxom MyOpamMu pyUIad UIMXOU
TaOUMaTIIMHOCH, JaKUK Ba pUE3N Jap 3aMOHUM Myocup» Oaxmujaa 06a
«bucrcoman omy3ui Ba pyuan ¢GaHxou TaOMATIIMHOCH, TaKUK Ba pUE3N
nap coxau uiamy maopud» (2020-2040). (29 Hos6ps, 2022r.) . dymaHoe;
nap koH(pepeHcusixon baliHanMuinanum uMIKA-HAa3apsBhA Aap MaB3yu
«CaxmMu MartemMaTuka jgap pyumau ¢GaHXou TaOMATIIMHOCH, MaKUK Ba
puésnn», baxmuma 60a oMy3um Ba pymau GpaHXxou TaOMATHIMHOCH, TaKUK
Ba puésnn (conxou 2020-2040), —30-31 wmai 2023c. m./lymanbe; nap
KoH(pepeHcusu balinanMmunnanuu WIMit-aMaJiin Oaxmuaa 0a
«DyHAAMEHTAJIbHBIC U IPUKIAJHBIC HAYUHBIC NUCCIEIOBAHMS: aKTyaJIbHbIC
BOIMPOCHI COBPEMEHHOW HAayKH, TOCTHIKEHMS W HHHOBalLuW». Mauymyu
Makoiaaxou wuiamia— 27-manu  2025c. —-m.Yda; npap xoHdepeHcUusu
baliHanMuiianuu WiMA-MeTonl nap MaB3yu «MarTemaTuka Ba TaTOUKHU
OH Aap amanus», Oaxmmuaa 6a «bucrtcomam omy3um Ba pymau ¢GpaHXou
TabuaTHIMHOCH, NaKUK Ba puesin gap coxaum uinmy maopud» (Coaxou
2020-2040), m. dymanoe;

MuTumopor a3 pyu map3yu aucceprarcusi. TMOKU MaBOAXOU TaXKUKOTHU
JUCCEPTATCHOHM 15 Makoiau WiMid, a3 yymia 4 Makoja Jap HAIIpUSIXOW a3
yonuou KOA-u naznu [pesunentu Yymxypuu TOYMKUCTOH TaKpHU3IIaBaH/Ia Ba
11 makona gap MaBOAXOU KOH(MEPEHCUSXOU UyMXYpHsIBH Ba OaitHaIMuILIaIn
HAIIIp [Iy1aaH/.

CoxTop Ba xaymm aucceprarcus. Kopw muccepTaTcHOHI a3 MyKauMa,
yop 000, Xyjoca Ba pyixatu agabuér a3 142 Homryi umbopar act. ap
auccepraTcus Oapou (Qopmyiaxo Ba Taparpadxo HyMepaTCHsSH cepakama
vctudoaa IIymgaact, KA Jap OH pakaMu sSKyM, pakamMu 000, JyOoM pakamu
naparpad Ba pakaMud CEIOMH KOp Ooraa 6a dhopMmysia Taautyk g0paa. XadyMmMu
yMyMuH auccepratcus 142 caxudan 4onid KOMIIOTEpUPOo aap 6ap Merupa.

MYXTABOU ACOCUU TAXKUKOT

MaBoa Ba ycyaxoum TaxXKMKOT. Jlap aucceprarcusii MaskKyp XoJaTu
CHUHTYJISIpUN Machallau KaHopuu Puman 6o xoadducmentu Oedocuna OGapou
Myoawian auddepeHcuanmu  TapTUOUW SKYMHM OJUIMOTHKA TaTOMK Kapaa
mynaact. Jlap JauccepraTcHMss METOAM Machajan KaHOpUM  (PYHKCHSIXOU

40



AQHAJIMTUKHA, AaHAJIMTUKUU yMyMUKapaallyga Ba 3JIEMEHTXOM aHaJIu3u
dbyHKCcHoHaA uctudoaa nyaaaHs.

Hamuyaxon Ttaxkukor. Hatnyaxom kopu AUCCEPTATCMOHUPO MyXTacap
IapX MEIUXEM.

Jap Mykamimma MabIyMOTH MyXTacapd TAbPUXUU HATHYAXO a3 PyHU
MachaJIaxOU JaxJIoOp Ba MyXUMMUSITU MaB3yd MHTUXOOIIyJa aCOCHOK Kapja
myga, MakcaJl Ba Macbhbajlal TAXKUKOT MyausH Kapjaa Inyaaact. MH4YyHuMH,
HABIOHMXOW WJIMH Ba MYXUMMMSITH Machbajlal HATUYaXOM XOCWITapauia,
HUILIOH JI0JIa MemaBad. Hatnyaxou acocun quccepTaTcust oBapaa 1ryI1aaH/I.

boObu sxymMMm KOpHM JHMCCEpTATCHOHH a3 TaxXJIWIM capyamMaxon
oubnuorpadi mypys mygaacT Ba 6a yaMbOBapUU MaBOJX0e, KU OabaaH Jap
auccepTaTcus uctudoaa MelaBas 1, Oaximaa 1ry1aacT.

Hap 606u ayromMu auccepTaTcusi, KU a3 ce maparpad udopart acT, 1ap OH
Machajan KaHopun Puman 60 koaddurcuentu Oedocuna 6apou cucreMmau
MyouIaxou JuddepeHCHaIny HaMy Iy SJUTAIITUKA, OMyXTa IITyJaacT.

Hap maparpacdu sskymu 600u ayroMm oujg 0a mMachaiad KaHopuu Puman
Oapou cucreMam Myoawntaxon auddepeHCHaInu HaMyaW OJJUIANTHKA 00
ko3(puTcueHTn 6edocuia, KM TOpOU MaXCyCHUATH TapTUOW OYTYHPO JOpaHI,
OMyXTa IIIyaaacrT.

Oynkeusu W (z2) =u(X, y)+iv(X, y), ku gap ud 4o Uu(Xx, y), V(X Y)
cucreMau Myounaxou auddepeHcrnanm Hamyau

(ou  ov

— ——=h(x,
[ ox "y (X, y)
8—u+@—@1(x y)
oy o ’

-po KaHoaTKyHaHma MebOomaa. MH cucrema gap agaaxod KOMILIEKCH
W

HAMYJIU 3€pPUHPO F =w(2) nowra, 1ap oH Machanau KaHopuu PuMan auna
/A

Oapomaja MelraBa.

MACBAJIAU R;;. Tanab xapna memanan, ku W (z) — €dra masaf,
oW

KU XaJUIA PETYISIpPUM MYOJWJIAn ? =w(Z) map coxau D' Ba ¢yHkcHAM
/A
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W ~(z) — aHamuTUKA Jgap coxau D~ wyoiirup Oyaa, map Oeoxupit TapTUOU

OXUPHOKPO JIOPAH]I Ba MIAPTU KAHOPUM 3€PUHPO KAHOAT KYHOHAHI;

ﬁ(t—a)df

W (t)=" — AW () +c(t)

H(t _77j) J

=1
KU Jap WH Y0 Al(t);t 0 Ba ¢yukcusim Gedocuma Oyna, C(t)e H , wHuyHuH
&(r=12..,1), n;(j=12...,y)— 0ab3e HyKraxom KOHTYp Oyna,
d, >0, q;>0- anaaxou OyTyH MeOOIIAH].

TEOPEMAM 2.1.1. Aecap &—-0=0, 6owao, on 20x macvanau
Kanopuu xampoxuiyoau Puman xannu seomapo oopao. Aeap &—-0 >0,
bowao, on 20X MACvAIAU KAHOPUU Xampoxuiyoa & — O - xaipo oopad. Azap
®—-0 <0, bowao, on 20x macvanra oap xonamu ymymu xaji Haoouima 00
uYypo wWyoanu wapmu uiosauul \ae—é\ macvaia xauiu XxXyopo natioo

MeKYHAO.

Hap naparpadu nyromu 6001 IYIOMH KOPH JUCCEPTATCUOHN Oolan,
oun 0a macwanaxou kaHopuu Puman, 60 xoaddurcuentxom Oedocuia, Ku
cudp Ba KyTOW XaMpoOXIIyJan TapTHOM OYTyHpO HOopaHa, Oapow Myoauian

oW _
~—— =w(z) omyxra mymaacr.

oz
MACBAJNAM R,, Edra masax, ¢yaxcusu W' (z)—Ku Xamuiu
oW
peryIsipum cucteMam Myoaunau nuddepeHcuanum E: (Z) map coxau

D*, unuynun W (z)— (yHKCHUSM aHaIUTUKA map coxau D™, voiirup

Ooman Ba gap Oeoxupih, MaxCyCUSITH TapTHUOM OXUPHOKPO HdOpPaH]I,

maptu Kanopuu W™ (t) = i[l(t —&, )dr .Jﬁl(’q)_qj A (W~ (t) +c(t)

-po KaHoaT KYHOHAH. Ku nap UH Macbala

A(t):ﬁ[l('ﬁ)dr ]Z[(t——nj)_q’Al(t) 6yma, map uH XomaT A(t)=0 Ba

dyHkcusan 6edocuna act, c(t)—6a cundu I'énpaep Taamnyk qomra, &, 7l

— HyKTaxou koHtypu I' Ba d, >0, q; > 0 amaagxou OyTyH MeOOIIaHI.
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TEOPEMAMW 2.2.1. @ap3 mexynem, ku A (t)— @yuxcusu oegocuna
acm, C(t) € H sa IndA(t) = e,

OH 20Xx:

Aeap ®—0 =0 60owao, nac macvarau kanopuu Puman xaniu seonapo
oopao. Aeap &—06 >0 6owaod, on eox macvarau xampoxuyoa &—0 Xxan
oopao. Aeap @®—0 <0 macvara gpaxam eéa gakam xaniu Xyopo natioo
MeKyHao 60 Un08a HAMYOAHUWAPMU  UN0B8ACUU ‘&—5‘ ga wapmu

t
xanuasanoazuu j(t Z,)°R” (t)( al )) dt =0 uypo eapoao.
—Z
ITaparpadu ceromn 6061 ayroM 0a machaiau KaHOpUU PuMaH XaHroMu
ko2 pUTCHeHTH Machanga MaxCyCHUSTH XapaKTepu MOJIYJIUpO [opaj, Oapou

oW
CUCTEMAU MYOJIMIIAXOU JUTUIITUKUU HAMYIU e =y (Z) Oaxmuaa 1ry1aacr.
z

MACDBAJIAU R;; Tanad xapna mynaact, ku gyHkcusu W' (z)-
oW N
XaJJIM PETYJIIPUU CUCTEMaHW MYOIUJIau s =y(z), xu map coxau D" Ba

¢bynkcusu ananutukuu W~ (z) nap coxau D, yoilrupann €édra maBaHn:

N Z d L —qj _
W) =TT =& [ - TTt=m, " AGW @ +c),
r= j=
KM Jap uH mMacpana &, (r=12..u), n;(i=1 2,.y)- HyKTaxoe, K1 1ap
kouTypn I mexobamna, d,, q;- uxTu€ph, amamu OyryH acr, A(t)-

dynkcusu 6epocuna Ba A4 (t) #0, c(t) a3 cundu I'énpaep meboman.

Xamm Macbhalla gap cuHbu (GYHKCUSIXOUM HMHTETpOHHUIAIlIaBaHIa
édra mymaact.
TEOPEMAU 2.3.1. buzysop oap macvaiau

% T * —
@5 (1) = A (t)(o (t)+c,(t), @yuxcuau A, (t)=0 sa bedocura mebowao,
C,(t) a3 cungpu I'énvoep 6yoa, (& = IndA,(t) —undexcu macvana) —mebouao.

baposiw namuyaxou 3epun yoii dopao:
Aeap @ =0 6owaod, on ecox macvanrau xXampoxuiyoa Xaiiu s20HA
dopao. Aeap @& >0 6Oowad, macvara & xan dopad. Aeap @& <0 6owao,

macvana pakam eéa gaxam xaniu xyopo naitioo Kkapoa, 60 unoea HamyoaHu
@ 6a [(t—z5)"R" (t)[(t —2,)"c, (t)]dt =0. wapmu xanuwasanoazi — u4ypo
r

2apoao.
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Jlap 600u ceroMu amccepTaTcus, KU a3 ce Iaparpad ubdbopat mebdormas,
Jap OH CHHTYJISIPHOKMM Macbayiau KaHopuu Puman 60 xoaddurcueHTH
oW
oedocuna OGapou myoaunan auddepeHcruaTuu F: A(z)oW(z) Oaxmmaa
z
IIy1aacT.

Hap maparpadu skymp 0O00M CEIOMU KOp, O 0Oa CHHTYJISIPHOKUU
Machbalau KaHopuu Puman 60 koaddurcueHtn Oedocmiia, XaHTOMHU
ko3 duTcueHTH Machaia cudp Ba KyTON aHAJTUTUKUM TapTUOU OYyTYHPO A0pa/l,

oW
OGapou MyouIan E = A(Z) ‘W (Z) Oaxmmaa, TaAKUK Kapja IIyJaaacrt.

MACBAJNAU R;;. Edra wasax, byukcuan W*(z), Ku Xamiu
oW
peryJisipuu  MyOJWJIau EzA(z)oW(Z) map coxaum D', Ba ¢ynkcus

W ™ (z) —ananutukin gap coxau D~ Oyma, Gaposil mapTu KaHOPUU 3€PUH
you Jopan:

W (t) =§11(t—<§r>“r -Jf]l(t—n,-)_q" CA() W () +c(),

ku gap ud wo A(t) — dyskemsm Gedbocuna Oyma, c(t)e H, &, n; —
HyKTaxoe, KM jgap Koutypu I' woiirupann sa d,, ¢; —agaaxou GyTyHwu

MycOaT meboIaHI.

TEOPEMAMN 3.1.1. Aecap @&-d-1=0 o6owao, nac macvarau
xampoxuiyoau sikyumcau Puman oap cun@u @ynkcusxou oap KOHMYP
Maxoyo, Xauiiu si20Ha 0opao;

Bapou @&-d-1>0 wmacvanrau maszkyp xarm @& —d —1—po odopao.
bapou &—d -1<0 6owad, wapmu unosazuu | —d —1| 6apou xamuasanoa

OyoaHu macvaiau AKYyuHca maiad Kapoa mewasao.

Hap maparpadu gyromMu 000U CEIOMU KOPH IUCCEPTATCUOHA aoup Oa
Macwhajau kKaHopuu Puman 60 xoaddurcuentu 6edocuna, ku gopou cudp Ba

oW
KyTON XaMpoXIIygapo IopaHa, O0apou MyoauIan HaMydau E: A(Z)-W(z)

6ax1m/1;[a myaa, Oonua 0a uH Machajia TAOAKHUKOT Kapaa IryaaacT.
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MACBAJIAU R;,. Tana6 xapnaa mynaact, ku yakcusu W™ (z2) —po
ow
KU XaJJId PEeryIspuu MyOoJuJIau E: A(Z)-W(Z) aap JOXHWJIM COXa, sSibHE

D*, Ba ¢pyHKCUIM aHAJIUTUKHU W_(Z), K1 gap coxau D~ mexobanjg Ba

mapTU KAHOPUH 3€PUHPO KaHOATKyHaHaa Mebomauna €dhTa maBaH/;

WO =TE=&)" TE7)" AW (1)+c)

ku gap uH 4o A (t) —dynkcusan 6edocuna, c(t)e H, &, 17; —HyKTaxou

nap koHtypu I doiirmp Oyna, d., (; —aganxou OyTyHHM MaHOH

Mmeboma.

TEOPEMAUA 3.2.1. buezop oap macvanau
N _ _ W
o, ) =tA,M)p, (t)+c,(t) sa macvanrau 88_2 =Az)-W(z), xu oap on

A,(t)—az non ¢apxkynanda 6yoa, gyukcusau begocuna acm, UHYYHUH

C, (t) —maannyxu cungu I'énvoep bowao.

On 20X Hamuyau 3epunpo 6a 0acm meopem.

Aeap @®—-d =0, 6owao, on 20x macvanra xariu seona oopaod. Azap
®&—d >0, 6owao, on 20x macvanra 6a cungu @yuxcusxou oap KOHMyp
Max0y0 maaiiyk dowma, xaiiu ® —d —po oopao.

Hap maparpadu ceromu 600U ceIOMH KOPU AUCCEPTATCHOHM OoIasn
oua O6a Macwbajgau kaHopuu Puman 60 koaddurcuentu Oedocuna, Ku

Oaposill Macbhballan 3€PHH: aa—V;/:A(Z)-W(Z) XaHroMu Kosddurcuentn
Machajga MaxCyCUsITH MOIYJIUPO J0pajl, TAAKUK IIy1aacT.

MACBAJNAUN Rs;. Edra masan, ¢ysxcusu W*(z), Ku Xamim
pETyASIpUA  MYOIHMJIAN %—V;/=A(Z)-W(Z), nap goxunu coxam D' Ba

¢bynkcusu W~ (z)-aHanuTuki nap coxan D™ mexo6GaHa, MHUYHUH, MIApTU

KaHOPHUH 3CPUHPO KAHOATKYHOHAH/:
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&
W7 (t) = ZL—— A ()W (1) +c(t),
Hh nl”

KA Jap HUH YO fr,njef Oyna, dr, qj—I/IXTHépﬁ agaagu Mycoar,

dynkcusxon A (t) Ba C(t) 6a cundu [énpaep Taamnyk mopana. Xauiu
Machalia gap cuHpu GyHKCHAXOHW Aap KOHTypu ' mHTerpoHuaamaBaHga
eédT mymaact.

TEOPEMAMN 3.3.1. Adeap @&=0 o6owao, on eox macvaiau
xampoxuiyoa oap cuH@u @QyHKcusxou yycmawmasaHoa xanuasamoa 06yoa
xannu on seona mebowad. Aeap & >00owaod, on 20x macwvana xaniu
xammii Hogobacmau & —po dopao. Aeap & <0, 6owad, on 20x macvanra xau
Haoowma, azap 60 manab HamMyOaHu Wapmu Ui08a2uu ‘ae‘ macvana xaiiu

XyOopo naiioo mMeKyHao.

Bobu yopymu kopu AuccepTaTCMOHH a3 mmiam maparpad umbopar
Oyna, nap OoH oujJ 0a CUHIYJISpHOKUM Machbanau kaHopuu Puman 60
koadurcueHTu Oedocuna Oapou cucTemMam MyoJuJIaM  HaAMyJIu

aﬁ—vzy = A(zZW(z)+ B(zW (z) + c(z) Gaxumma mymaacr.

Hap nmaparpadu sskymMu 000U YOPYMHU KOPU AUCCEPTATCUOHN AOUD
06a macwbanaum kaHopuu Puman 60 koapdurcueHtu 6edocuina, XaHTOMHU
k03hduTcueHT cudp Ba KyTON aHAJIUTUKUM TAapTUOU OYTyHpPO AOpaHI,

oW ——
Oapou MyoawJIan IJUIUNTUKUN HAMYIN e = A(Z)N(Z)—I— B(Z)N(Z) +¢(2)
YA
TaJKUK Kap/aa [myaaact.

MACDBAJIAU R, ;. Tanabd xkapaa mynaact, ku pyHkeusiu W *(z), ku
oW —
XaJIu PETYAIPUU MYyOIUIAN i A( )N(Z)+ B(Z)N(Z) +¢(z) map coxau
yA
D" Ba W (z)—(dyHKCcHUSIM aHAIUTHKA a3 coxa OepyH 4Yo#rup acrt Ba

MYHOCHUOATU KaHOPUH 3€PUHPO KAaHOAT MEKYHaH/I, éTa IaBaH/I:

[Tt—&)"
W (1) = S AW (1) +c(b),
Jl;[l(t_ﬂj)qj
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ku gap uH 4o A (t)—dynkcusum OGedocumma, A()=0 Ba c(t)eH,
unaynns, & (F=1 2,.14), 71; (J=1 2,...y)-HyKTaxon ryHOTYHH KOHTYD

Oyna, dr, qj —ajaaxou OyTyH MeOoIIaH .

TEOPEMAM 4.1.1. bueszop A,(t) —dyuxcuau 6egocuna, unuyun oa

cugpp bapobap necm ea C,(t) wapmu I'énvoeppo Kanoamkynanoa 6ouao.
OH 20Xx:

acap ®=0 (e=IndA,(t)) 6owao, nac macvana xaniu seonapo

oopao. Aeap & >0, 6owad, on 20x macvaiau xXampoxuyoa Xaiiu & —po
oopao. Aeap &<0 6owao, macvanra xamnuasanoa mewasad gaxam 8a
paxam aeap 6o  unosa namyoanu |®| ea wapmu xanuasarnoauu

[(t=20) "R (A)[(t — ) ®c,(1)]dt =0 wuypo eapoao.

Hap mnaparpadu ayroMu O00M YOpyMH JUCCEpTATCHS OHJ Oa
Macbhajian kaHopuu Puman, 60 xkosdpdurcuentu Gedocuina, Ku XaHTOMU
K02hPUTCHEHTH Machana Jopou cudp Ba KyTOH XaMpoXIilygapo, 6apou
cucTeMau MyoIujIau TN TUKUHT HaMYIH

W _ A(zW (z)+B(zW (z) + c(z), TaT6uk Kapaa mymaacr.

0z
MACBAJIAU R,,. Tana® kapna mynaact, ¢pynkcusu W' (z)—ku
oW —
XaaId PEeryjaspud MyOJIuIan ?: A(Z)N(Z)—I— B(Z)N(Z)+C(Z) nap
YA

coxau D" 6yma, W (z)— O(yHKCHsSM AHAIUTHKA Oap coxah OepyHi

yourup medolajl, ”HYYHUH apTU KAHOPUU

t-&)"
W (t) = =t AW (1) +c(t),
[1(t-7n,)"

-pO KAHOATKYHOHAH[, 4ycTydy kapma masana. Jap un 4o A(t)-
dynkcusiu 6edocuna 6yma, A(t) =0 acr, c(t)e H({), & (r=1 2,..u) Ba

7; (j=1 2,..y)—Hykraxou QapKkKyHaHIau KOHTYD, dr, qj —aJaaxou

HaTypajit MeOOIIaH/I.
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TEOPEMAMW 4.2.1. Buezop A () ¢yuxcusu oegpocura sa A(t) #0,
c(t)ye H o6owao, @& =IndA(t)—IndtA,(t)=a.—d —undexcu macvaia

Mmebowao.

Aeap ®—d =0, 6owao, nac macwvara xainu s2ona oopad. Azap
&—d >0, 6owao, on 20x macvarau xampoxuyoa xaiiu & —0O —po 00pao.
Aeap @®-d <0, 6owao, oap un xonam macvara Xxan Haoowma, 0apou
xanuasanoa 6yoaHu oH wapmu uﬂoeaeuu\ae - d\ manab Kapoa meuasao.

[Taparpacdu cetomn 000M Ma3kyp oua 0Oa Macbalam KaHOPUH
Puman, xaHromm Ko3(pUTCHEHTH Machajla MAaXCYCHUITH MOIYJIUPO
nopal, bapou MyOJuIan nuddepeHcuanuu HaAMyJI1

%—VZY=A(Z)'W(Z)+ B(Z)N(Z)+C(Z) TaJKUK HaMyJa, HATMYaXOM HaB Oa

JacT oBapja IIyaaact.

MACBAJNAMN R,s. Edra masan, ¢ynxcusu W*(z), Ku Xamuiu
oW ———
pEeryaspuu  MYOIUIau F:A(Z)-W(Z)—Ir B(zW(z)+c(z) nap moxumu
/A
coxa Ba (QyHKcusu aHamuTukuum W (z), KM a3 coxa OepyH YOUrup

Oomraja, MmMapTH KAHOPUU 3€PUHPO KaHOAT KYHAH/I:

W@ = [1t- &/ -lejl\t—n,-\_Qj AW (t)+c(b),

KA Jap WH Y0 Ai(t)—(byHKCI/ISII/I o6edpocuna Ba HOOapoOapu HOI acT,
H 4

ctyeHI). &,n;el’, Yd =d, Yq;=q, d, 0, —uxruépit anaau
r=1 j=1

XaKUK# Mebora.

TEOPEMAMU 4.3.1. buesop A(t)—@yurcusu 6epocuna oap xonmypu
I 6a INdA(t) =2, xu c(t) a3 cungu I'énvoep doda wiyoa b6owad. Ilac:

Azap & —q® =0 6owao, on 20x macvanra xannu s2onapo 0opao. Azap
ae—q(z) >0 bowao, nac macvaia xauuasanoa 6yoa, 00pou Xaiiu ae—q(z)

mebowao. Azap & —q® <0 6owad, macvanrau 2aiipusKyUHCau Xauiu 120Ha

Haoopao. bapou xamuasanoa 606yoanu macvarau eaupusKyuHca uapmu

2
Un08aUU XANUABAHOA OYOAHU MACHALA ‘ae - q( )‘ manab kapoa meuasao.
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Hap maparpadu gopymum 000M 4OpYyMH pHCOJAH AUCCEPTATCHOHM
noup 0a CUHTYJISIpHOKMU Machajlan KaHOpuM Puman 60 xkoadduTcueHTn
O0edocuna TaTOUK Kapjaa ImygaacT, Ku KodadpduTcueHTH Macbalia
XapakTepit aHAJTUTUKUPO JOPaH]I.

I'y3opumm macwhana. buryzop koutypu I' a3 m+1 koHTypXou coaman
capbactu tunu JIsnynos I, I7,...,I, rupudra myzna, coxan D" — po Maxayn
MeKyHaJ Ba uioBa 0a oH M coxaxou sk aokan D, (k =1, 2, ...,m) Ba coxau

Oeoxupu D, uxora kappaa umygaact. Jlap osnga 0apou KyTOX IIyJaHU Tap3u

HaBulIT 60 D™ coxapo uiopa MEKyHeM.

MACDBAIIIAN R, 4. DYHKCUAXOU AaHATUTUKUU Wi(z) édra maBaHm,

+
KM OHXO pmap coxaxou D , KM HYyKTaxoW KOHTyppo aapbap rupudra
YOWTMPAH/ Ba MIAPTU KAHOPUM 3€PUHPO KAHOATKYHOHAH/I, SIbHE

1El(t_gr )dr
W= AW )+l
H(t_’?j)qJ

nap uH 4o &, 7;7; Oabse HyKraxou KoHtypu I' Oyna, &, —cubpu QyHKUIUAN
Al(t) Ba 77, —KyTOI QyHKCHSN Al(t) meboman. A3 ud 90 d,, (; - afaaxou
HaTypaii, xym A (t)—6oman, bynkcusu 6epocuna, c(t)e H (') meGomay,

WNupmexcn  Machaimapo 00 & =IndA() wmopa MexyHeM Ba
Y H
q=24d;, d=>d, meGoman XaMuH Tapuk, XaJUId Macbhaja gap CUH(HU
j=1 r=1

dbyHkcusixou gap koHTypu I Maxaya 4ycTy4yy Kap/a MelaBa/.

TEOPEMAMN 4.4.1. Macvarau kamopuu Puman oap xoname, Ku
unoexcaw & — P = 06yoan xamuasanoa 6yoa xanmu seonapo dopao. Ba dap

xonamu undexcu macvara &— P >06yoan macvara xarmw  xammuu
nosobacmau mapmudu @—p—po oopad. HMuuynun, oap xoramu &—P<0

byoan macvanau kawopuu — Puman Xxan nadowma, Oapou Xxanuasanoacuu
macvaiau oooautyoa manab Kapoa mewlasao, Ku — wapmu XaiuasaHodeuu

‘% — p\ Uypo wasao ea 60 uypouwiu wapmu maiad Kapoauryoa mMacvaia xaiiu

A20HAPO NALi00 MEKYHAO.
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Hap nmaparpadu manaymu 6001 4OpyMH KOPHU AMCCEPTATCUOHN OoIan
oun 0a CHUHTYJISIPHOKUM Machalaun KaHopuu Puman 060 koahpuTcuHTH
o6edocuna, xanromu Ko3GUTCHEHTH Machajlau KaHOPU cudp Ba KyTOH TUIIH
XaMpPOXIIIyJan aHATTUTUKUPO JTOpaHd, TaJAKUK Kap/a IIy/1aacT.

MACDBAJIIAN Rys. Edbra maBang, ¢yHKCUSIXOM aHATUTHKHN
Wi(Z)— PO Jap coxou D* qoirup MeOolaHa Ba KapuO, KU Jap xama

+
HyKTaxou KoHTypu I' kumatu mumutrpo gopangsa W ('[) IAPTHU KAHOPUU

[1=2)"
W*(t)= 71_ A (EW () +c(t),
[t-7,)"

J:

[S2Y

-po KaHOaT KyHOHaHma MmebGoman. Hap wH wo &, 77 j Oab3e HyKTaxo as
koHTypu [ Oyna, Al(t)—KOB(l)(bI/ICI/IeHTI/I Machajlan KaHopuu Puman

meGomian Ba OH (yHkcusu OGedocunaact. Wuuynun d., Q j amamxom

natypani Ba C(t)e H(I") meGoma.

TEOPEMAUMN 4.5.1. Macvarau xampoxuyoau xanopuu Pumarn oap
xoname, xku unoexcaw &— P =006yoan, xamuasanoa 6yda xanmm szonapo
dopad. Ba oap xonamu undexcu macvara & — P >06yoan, macvanau
xampoxwyoau eavipuskyurncau Puman xaniu xammuu Hosobacmau mapmuou
&—pP -po Odopao. Hnuynum, oap xonamu ®—P<0 6ydan macvarau
xampoxuyoau kanopuu Puman xan naoowma, bapou xamuasanoazuu Macvaidau
oodawiyoa manab Kapoa mewasao, Ku — wapmu uiosauu XaiuasaHodaeuu

‘& — p\ UYpo Wasao 6a 6O uyYpouwU Wapmu maiad Kapoautyod, Ku oap uH 4o

S,9=0 6a S, ¢pyuxcuaxou xammuu nosobacmaano, Macvaia XamuasaHOAaHo

8a XAJLIU 120HAPO 00PAO.

Hap maparpadu mamyMu 6001 YOpyMH KOPU JAUCCEPTAaTCUOHN Oorma,
OUIM  XOJAaTXOM CHHTYISIPHOKMM Machajlau kKaHopuu Puman 060
koahunmenTu 6edocuna, TaAKUK Kapaa IyaaacT.

Tacouk kapaa Imygaact, KA IIyMOpad XaldXod Machallad KaHOPH
Puman a3 cuHdu PyHkcusixom map KOHTYp Maxayld MeOolnaHa, Aap OH
MHKJIOPH IIIyMOpau HyIXou KoddducueHT Tariiup HaédTa Ba Aap HaTH4YA
IIyMOpau TapTUOU CyMMau KyTOXO KaM MeIlIaBaH]I.
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TEOPEMAM 4.6.1. bBursop a(t) ¢yuxcusu 6begpocuna 6yoda,
Inda(t)-t™ =&—-m, a&=Ind.a(t) sa b(t)— @yuxcusu maxoyo sa

yeHwaeamnoa acm, C(t) S praneoMu p > 1 6ynan.

Ba 6ueyzop SUP ( )‘ , KU 0ap uH yo Sy, - HOpma oap gazou Lp
a1
-
=— I K@) dt —onepamopu cunzynapii mebowao.
TrT—1
A3 un yo bap meoso, ku xaneomu &—m=>0, |=2(@-m), Ba
p=0

Ba xanzomu @ —M<0 6yoan , | =0, p = 2(&& — M) memanan.
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XVJIOCA

Haruyaxomn acocun KOpy WIMH a3 MHX0 HOOpaT Medoma;

- Xamm Myoaunau s =y(x, y) map xomate, Ku KO3(hUTCHEHT
Z

MaxCyCHUsITU TapTHOU OyTyHpO JopaH, édra mrymaact [1-M];

- Xamum Myoauian F =y(x, y) map xonaTe UCOOT Kap/a IIyaaacT, K|
/A

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

oW
- Xawm Myoauiau e w(x, y) map xomate, Ku KO3(D(PHUTCUEHTH
/A

Machalla MaxCyCHUSATH TapTHOM Kacpupo aopas, édra mrymaact [7-M];

oW
- Xalm MyoJuian 3 = A(z)-W(z) map xomnare, ki xo3(durcueHTH
Machalia MaXxCyCUsiTi TapTubu OyTyHpO AopaH, épra mymaact [11-M];

oW
- Xawm Myoawian = A(Z)-W(Z) nap xojarte, Kd KodpdurcueHTr

Machajla MAaxCyCHSITH XapaKTepH aHAJIMTUKUM XaMpOXIIydapo aopand, édra
mynaact [12-M];
oW
- Xawmu Myoauian rh A(z)-W(z) map xomare, ki xoabuTCHEHTH
z

Machajla MaxCyCUSITH TapTUOU MOIYIHpO aopai, édra mymaact [2-M];

- Xamm Myoauan a@—vy = A(z)-W(z2) + B(z2)W(2) +¢(z) nap xonate, ku
/A

KO03(pPUTCHEHT Machajla MaXCyCHSITH TapTuOu OyTyHpO mopan, €dra mrymaact
[15-M];

- Xamm Myoauiian %—VY =A(z) - W(z)+B(z2W(z)+c(z) map xomare,
yA

OMyXTa IIIyJaacT, Kd Ko3(PPUTCHEHTH Machalla  MaXxCyCHUATH XapaKTepu
AHAIMTUKUH XaMPOXIIyaapo aopai, €pra mymaact [13-M];
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- Xammm MyoIuan %—VY =A(z) - W(z)+B(zW(z)+c(z) map xoimare
yA

OMyXTa IIyJaacT, KU KO3(DPHUTCUEHTH OH MAaXCYCHSITU TapTHOM KacpHpoO
nopana, édra mymaact [3-M].

TaBcuaxo ouma O06a wucTudomam amMajJulm HATHYAXOHM TAXKHKOT.
Hatuyaxoe, k1 1ap Kopu AUCCEPTATCUOHM Oa JacT oBapAamygaaH gap
Ha3apusyd Machalaxou KaHOPHUU (YHKCUSIXOM AHAITUTUKHA, (QYHKCHUIXOU
AHAJIUTUKUM yMyMUKapjaulyjaa Ba (YHKCUSIXOM TapMOHUKA Ba MHUYHUH
0apou Hazapuau YaHAUPH Ba 3JEKTPOJMHAMUKA TATOUK KapaaH

MHTUIIOPOTU MYAJIJIIU® A3 PYU MAB3YU IUCCEPTATCHUSI

1. Makonaxoe, KH Jap Ma4yajaxod TaKpuU3IIaBaHAaW a3 YOHUOU
Komuccusim o arrecrarcuonnu Hasam Ilpesupentn yymxypum Toumkucron
TABCHS LIYAAAH/L:

[1-M]. HamupoBa M.N. CuHrynaspHble KpaeBble 3aJauyd TUIIA
Pumana c¢ HenmpepbIBHBIMH KO3(P(UIIMEHTAMHU JII CUCTEMbl ypaBHEHUU
snnunTudeckoro tumna. [MatH] / H. Yecmonos, M.M. Haguposa //BectHuk
TagKUKCKOTro HAaIlMOHAJBHOIO YHHBepcuTeTa. — 27 nekadbps 2021. -r.
Hyman6e Ned. — C. 74-86.

[2-M]. HagupoBa M.W. KpaeBas 3agaua tuna PumaHa ajsi CUCTEMBI

ou

YpaBHEHMII NEPBOTO MOPAAKA SIJIUITUYECKOTO THIIA: a—=¢)(z), Koraa
/A

KO3(hUIUEHT HMeeT OCOOCHHOCTH  HEIEeIoro Iopsaka U  He
roomopdHO# cTpyktyphel. [Mata] / M.M. Haguposa // BecTHuk
dbunuana MI'Y umenn M.B. JlomoHocoBa B ropojae Hymanbe. Cepus
ecTecTBeHHBIX HayK. — 2022. —Tom 1. Ne3(25). — C. 22-31.

[3-M]. HagupoBa M.M. KpaeBas 3amaya tuna 3amauud Pumana,
korga Ko3(h@PUIIMEHT HMEET OCOOEHHOCTH HEIEeJIOoTo TopsAka U He
roJIoMOp(hHON CTPYKTYPHI ISl CUCTEMbl ypaBHEHUH IMEPBOTO IMOpsIKa

IUIUNITUYECKOTO THUIIA: %: A(z)-U(z) + B(z) [Matu] / M.H. Haaguposa
Z

/l BectHuk Xoporckoro yuuBepcutera. — 2023. — Ne3(27). — C. 262-267.
[4-M]. HagupoBa M.U. I'pannunHas 3a1aya PuMana ¢ HempepbIBHBIMU

koahuimeHTamMu B cHHTYyIspHOM ciydae. [MatH] / H. Ycmonos, M.H.

Hanuposa // Bectuuk ¢uamana MI'Y umenm M.B. JlomoHocoBa B
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ropoae Hyman6e. Cepus ecrectBeHHBIX HayK. — 2025. —Tom 1. Ne2(47). —
C. 33-40.
2. /lap aurap Hampusixo:

[5-M]. HangupoBa M.U. CuHrynaspHble TpaHUYHBIE 3aJaydud
conpspkerus. [Martu| / M.b. Xonmukosa, M.M. Haguposa // MaTtepuanbl
pecnyOJIMKaHCKON HayuyHO-Teopuueckoil koHdepenuuu «Hekmaccuueckue
ypaBHEHHUS] MaTeMaTH4YEeCKON (U3UKM U CMEXHBbIE BOIPOCHl aHAIM3a».
THY-/lymano6e, 02-anpens 2016 r. —C.136-139.

[6-M]. HagupoBa M.M. 3agaya conpsbkeHUs aHAJIUTUYECKHX
GYHKUMNA ¢ HYJISIMU U MTOJItocaMU K03 PUIMEeHTa MOAYJIbHOTO XapaKTepa.
[MaTH] /M.B. X0nuKOBa, M.!N. Haguposal// MaTtepuabl
MEXIYHAPOJIHON Hay4YHO-IMpaKTuueckol kKoHpepeHnmun «CoBpeMEeHHBIE
npoOyieMbl 00yueHuss MaTeMaTuke, pusnke U MHGOpPMATUKE B CpeaHEN U
BoIciIel mkojen- JAJOT, -[Aymanode, 2016. — C.109-111.

[7-M]. HagupoBa M.UN. KpaeBas 3agaua PuMaHa ¢ HenmpepbIBHBIMHU
Kod(pduLMeHTaMl C HaJId4YueM HyjJded U OeCKOHEUHOCTeH JIpOOHOro
nopsiaka Ha kKoHType. [MatH] / XonaukoBa M.b., YcmonoB M.A.,
Haguposa M.U. // MaTtepuainsl pecriyOIuKaHCKONW HAYUYHO-TTPAKTHUECKOM
koHpepernuun, «Ilocsamennunsie 2020-2040rr. «aBaamatTuiaeTue oOydeHUS
U pa3BUTHUS €CTECTBEHHBIX, M MaTeMaTHKU B 00JacTU HAYKU U
obOpa3oBaHus pecnyonuku Tamkukuctan», Janrapa. — 2020. — ¢.26-30.

[8-M]. HagupoBa M.M. KpaeBasg 3amaua tuna 3agayd Pumana,
korjaa ko3 GUIMEHT UMeeT HYJIU U MOJIIOCHI COMPSHKEHHO-aHAJIMTHUECKOM
CTPYKTYPHI JJISI CUCTEMbl YPAaBHEHUS MEPBOTO MOPSAAKA IJIUINTHUUYECKOTO
tuna. [MatH] /H. YcmonoB, M.b. XonmkoBa, M.MU. Haguposa //
MaTtepuanbl MEXIYHAPOAHON KOH(pEPEHIINHU, TOCBIIeHHON §0-JIeTUio co
IHS POXAEHUs JTOoKTopa (U3MKO-MAaTeMAaTHUECKUX Hayk, Ipodeccopa
TemypoBa Cob6upa. dymanbe. 25-26 urons 2021. — c.233-237.

[9-M]. Hanupoa M.M. OOmas xkpaeBas 3agavya JUHEHHOTO
COMPSKEHUS IS MOJYIIIOCKOCTH B CHUHTYIIsipHOM ciiyuae. [MatH] /M.B.
XonukoBa, M.A. VcmonoB, M.M. Haguposa// Martepuansl
pecnyOIMKaHCKON Hay4YHO-METOJUUYECKOW KOH(EpPEeHIMH Ha TEMY:
«ITpumeHnenne anreOpbpl M TEOPHH UHCENI B PEIICHUH COBPEMEHHBIX
3ajJa4», TMOCBSIIEHHONW «JlBaguaTUIETUI0O M3yYE€HUs U  Pa3BUTUS
€CTECTBEHHBIX, TOUHBIX M MaTeMaTH4YeCKHMX HayK B OOJIaCTM HAyKH U
ob6pazoBanus (2020-2040rr.)». IlpazmHoBaHuto 90-71eTUsS OCHOBAHUSA
TamKUKCKOTO TOCYIapPCTBEHHOTO IeIarOrHuecKOro YHUBEpCUTEeTa UMEHHU
Cagpunnuna Annu u 30-nmeturo rocymapcrBeHHoM HeszaBucumoctu
Pecnny6nuku Tamxukucran. Qyman6e.-2021. —¢.92-95.
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[10-M]. HagupoBa M.M. CuHrynasipHble KpaeBble 3aJayd THIIA
Pumana ¢ HenpepbhIBHBIMH  KO3hPUIIMEHTAMU  JJII  CUCTEMBI

8—uzA(Z)-U(Z). [Martu] / H. Yecmonos, M.U. Haauposa// Matepuasis

/4

MexnyHapoaHoi KoH(pepeHIInn «AKTyallbHbIe MPOOJIEMBI COBPEeMEHHOM
MaTEeMaTUKW», MOCBAIEHHON 80-J1eTHuI0 Cco [HS POXIECHUS ITOKTOpa
dbu3nKo-MaTeMaTUUECKUX Hayk, mpodeccopa omoxona HMcmowmmnosa.
HAHT, WUucr. matematuku uMm. A. JIxypaea, THY —lyman6e. 29-30
anpens 2022. —c. 223-226.

[11-M]. HagupoBa M.M. KpaeBas 3amaua tuna Pumana, korja
KO3hPUIIMEHT HUMEEeT HYJIW U TMOJIOCHI CONPSIKEHHO-aHAJTUTUUECKOU
CTPYKTYPBI JUISI CUCTEMbl YpaBHEHUS IMEPBOTO MOPSIAKA IIMITUUECKOTO
tuna. [Marta] / H. VYcmonoB, M.M. Haaguposa// Matepuanbl
MexayHapogHON HAYUYHO-MPAKTUYECKON KOH(MEPEHIIMHU, MOCBAIMIEHHON
20-1eTUI0 Pa3BUTHUS E€CTECTBEHHBIX, TOYHBIX U MATEMAaTHUYECKHX HAyK
2020-2040 ronmt «CoBpeMeHHBbIE MpOOJIEMbl MaTeMaTUKU U €€
npunoxenus». THY wu  JKeHCkuil KOMHUTET BCEMHUPHOIO COlO3a
MaTeMaTuKoB —T.[lyman6e. 20-21 okTsa0psa 2022r. — ¢.232-236.

[12-M]. HagupoBa M.M. CuHrynaspHas KpaeBas 3ajadya THIIA
3ajauyn PumaHa ¢ HenpepbIBHBIMU KO3(pPUIIMEHTAMH I CUCTEMBI.
[MatH] / H. VYcmonoB, M.M. Haguposa // COoOpHUK MaTepHanoB
pecnyOIMKAaHCKOW  HayYHO-TIPpaKTHYECKOW KOH(EpEeHIIUM Ha TEMY:
«AKTyajabHble TPOOJIEMBbl  Pa3BUTHUS  €CTECTBEHHBIX, TOYHBIX U
MaTeMaTUYECKMX HAayYK B COBPEMEHHBIX yCIOBUSX». [locCBsIIEHHON
«Pa3BUTHUIO €CTECTBEHHBIX, TOYHBIX M MaTeMaTudeckux Hayk» (2020-
2040). — 29 nHosa6ps 2022. -r. Aymano6e. — C. 187-193.

[13-M]. Hanmuposa M.H. I'pannunass 3amaua Pumana c
HENpEePBIBHBIMU KO3 PumueHTaMu I CUCTEMBl YpPaBHEHUS TMEPBOTO
MOpsSAKa JIMITUYECKOTO THUMNA B CHUHTYyIsipHOM ciaydae [MatH] /H.
YcmonoB, M.U.  HanmupoBa // COoOpHUK  Hay4dyHBIX  cTaTel
MexayHapogHOW HAYUYHO-TEOPUTHUYECKOW KOH(EpEeHIIMHM Ha TeMYy:
«Bknag MatemMaTUKHU B pPa3BUTHUE  €CTECTBEHHBIX, TOYHBIX U
MaTeMaTUYECKUX HayK», MOCBSIMIEHHOW JBaJUATUIETUIO U3yYEHUS U
pa3BUTHUS €CTECTBEHHBIX, TOUHBIX M MaTemaTudeckux Hayk. (2020-2040
roanl) —30-31 mas 2023r. r.dyman6e. — Ctp. 251-254.

[14-M]. HanupoBa M.W. CunrynsipHasi rpaHu4Has 3ajgadya Pumana
IUTS1 3JUITUNITUYECKUX yPaBHEHUU BUA
oW ——
E =A(z)-W(2)+B(z)W(z) +c(z), xorma xosdpduuuent samaun
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HenpepbiBHas pyukuus. [Martu] /H. Yemonos, M.M. Haguposa // HUL]
Bectnuk Hayku. «®DyHIaMeHTaJibHble M  NPUKJIAJHBIE HAay4HbIE
HCCIIEIOBAHUS: AKTYyaJlbHbIE BOIPOCHI COBPEMEHHOM HAYKHU, JTOCTHKEHUS
u uHHOBauuum». COOpHUK HaAyY4yHBIX CTaTel MO MaTrepualam
MexayHapoaHON HayYHO-IpAKTUYECKON KoHpepeHunu — 27 mai 2025r. —
r.Yopa Ne K-554-16. — C. 18-29.

[15-M]. Hamuposa M.M. KpaeBas 3amaua Pumana gus
audepeHIIMAIbHBIX  yPAaBHEHUH  JJUIMITHYECKOrO  TUMA,  KOrja
KO3 PUIIMECHT MMEET HYJIH M ITOJIOCHI CONPSDKEHHO — aHAJIMTHUYECKOTO
Bujaa. [MartH] /H. YcmonoB, M.M. Hanguposa // MexayHapoaHasi Hay4HO-
npakTu4yeckass KoH(pepeHIns, MOCBsIeHHas «/[BaaaTUIeTHI0O U3yUYeHUs
U Pa3BUTHUS €CTECTBEHHBIX, TOYHBIX M MaTEeMaTUYECKUX HayK B cdepe
Hayku u obpazoBanus (2020-2040roaer)».- 2025r. —r. dymaunbe, — C. 312-
317.
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AHHOTALIUA
muccepTanmoHHo pabote HammpoBoit Moxpyxcop HHosTymoeBHB Ha Temy «CHHTYJISpHBIC
KpaeBble 3a1aun PuMana ¢ HenmpepbIBHBIMU KO3 QHUIIMEHTAMH I CUCTEMbl YPaBHEHUI MEPBOTO
MOPS/IKA 3JUIAIITUYECKOTO THUIA», TPEACTABIICHHIOI Ha COUCKAHHE YYEHOHM CTENeHH ITOKTOpa
unmocopun (PhD) - mokrop MmO cHenMaIbHOCTH 6D060100-Matematuka (6D060102—
HuddepeHnnanbHble ypaBHEHUS, TMHAMUYECKIE CUCTEMBI U ONITUMAJIbHOE YPaBHEHUE).

KuroueBble ciioBa: >JUTMNTHYECKUN YpAaBHEHUs, aHAJTUTHUYECKass (YHKIMS, HOJIb, MOJIOC,
¢dbynkus u3 kinacca ['énbaepa, HenmpepbIiBHAS (DYHKIMS, HHTEPIIOISIIUOHII MHOTOUJICH.

Leas wucciaenoBanusi. llenpio guccepTalmoHHONW pabOTHI SABISIOTCA peLICHUE
CUHTYJSIDHOUM KpaeBo# 3amaun Pumana Ais 3AIUNTHUYECKOTO YpaBHEHMS B cilydae, Korjaa
K03(PULIMEHT 3a1a4u SIBISIETCS HEMPEPBIBHOM (hYHKIIMEH:

» xorma kod3pduuueHT 3ajgadyd  xXapaKTepu3yeTcs OCOOCHHOCTHIO HyJielH U
MOJIIOCOB AHAJTUTUYECKOTO BU/IA;

» korjaa kKod3gduumneHT 3agaun PumMaHa XapakTepu3yeTcs OCOOEHHOCTBIO HYJEi
U TOJIIOCOB COMPSIKEHHO-AHAIUTUUECKOTO BHU/IA;

» Korna Kod3(pQUIIMEeHT 3aJaud XapaKTepH3yeTcs OCOOEHHOCTHIO MOIYJIBHOTO
nopsiaka.

O0bexT uccienoBanus. OObEKTOM HCCIIEAOBAHUS ABISIOTCS U3YUEHHE CHUHTYJISIPHBIX
KpaeBbIX 3a1a4 PumaHa ¢ HempepbhIBHBIMH KO3(QGULHEHTAMU I CUCTEMbl ypaBHEHUU
MEPBOTO MOPSIKA MLIMITUUYECKOTO THIIA:

oW —
Wy, Ponnw, S=A@)-W@)+BRW@) +c(),
0z 0z 0z

IIpeaver wuccaenoanus. IlpenMerom wHccineqoBaHHS SIBISIIOTCS JOKa3aTelbCTBO
TEOPEM, ONPEACIAIONINE YUCIO PEUIEHUH OJHOPOMHOW 3agayud | u wucno YCIIOBUUA
pa3spemuMoCTH HEOAHOPOAHOM 3a1aun .

Metoasl mucciaegoBanusi. B nuccepTaumMoHHON paboTe HCHOJB3YIOTCS METO/IbI
KpaeBbIX 33Ja4 TEOPUU AHATUTHYECKUX PYHKIUI, 06000IMEHHO - aHAIUTHUYECKUX QYHKIUN 1
3J1€MEHTHI (QYHKIIMOHAJIBbHOTO aHaM3a

Hayunas HoBu3HA uccienoBaHusi. Pe3ynbTaThl AuccepTallMOHHON paOOThl SIBISIOTCS
HOBBIMHU U 3aKJIIOYAIOTCA B CIEAYIOUIUX PEUICHUSAX KPAEBBIX OJHOPOJHBIX U HEOJHOPOIHBIX
3agad Pumana, T.¢.:

o N3yyaroTcs CHUHTyJISpHBIE choydaW, 3agadun PuMmana ¢ HenpepbIBHBIMHU
ko3pdunMeHTaMu IS YpaBHEHUM: aﬂzv,(z), korma ko3dduunueHnt 3agauun  Pumana
0z

XapakTepu3yeTcs HYJISIMU U TMOJIOCAMHU 1[ETOTO MOPsAKa, HyJeH U MOJIOCOB CONPSIKEHHOTO
BU/A, TAKXKE, OCOOCHHOCTH MOAYJIBHOTO MOPSAKA.
o UNsyuaeTcst cuHTynIApHBIE Ciy4yad, 3agadyd PuMmana ¢ HenpepbIBHBIMHU

K03 dUIIMEeHTaMU JUId YpaBHEHUWM: %—VY=A(Z)~W(Z), korjga ko3bhdunueHT 3amaun Pumana

o6nanaeT HYyJXn W IIOJIIOCbl AaHAJUTHUYCCKOI'O BHIAA, Hyneﬁ n IIOJIIOCOB COprI)KéHHO-
AHAJIUTHYCCKOTI'O XapaKTepad, a TAKXEC UMCET 0COOEHHOCTh MOIOYJIbHOTO IMMOpsAaKa.
O I/I3y!{aeTc5{ CUHTYJIApHBIC ClIydad, 3aJadu Pumana ¢ HCIIPECPbIBHBIMU

ko3 puureHTamMu 1J1sl ypaBHEHUH: %’! = A2) W (2)+BEW (2) +¢(2),

korjaa kodpduiuent 3agaun Pumana xapakTepusyeTcsl HyJed U IOJIIOCOB IIEJIOTO MOPAIKa,
HYyJId U TOJI0CAa CONPSIKEHHO-AaHAJIUTUYECKOrO BHIA, TaKke, OCOOEHHOCTb JIPOOHOTO
MOPSAKA.

TeopeTuueckass M Hay4YHO-MpaKTHYecKas 3HAYUMOCTH padoTbl. Paborta wumeer
TEOPETUUECKOTr O XapakTepa. MeTobl pa3BUTHUS B AUCCEPTALMU U MOJYUEHHBIE PE3YJIbTAThI
MOJXHO MPUMEHSITh MPU HCCIEAOBAHUU KPAeBbIX 3aJad TEOPUU TapMOHUYECKUX (DYHKIIUH,
KpaeBbIX 3aJa4 TEOPUM AHAIUTUYECKUX (PYHKUUH U Teopuu OOOOIIEHHBIX aHATUTHYECKHX
GyHKLIMH.
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AHHOTATCUAU
mucceptratcusn Hamupoa Moxpyxcop MHosiTy/ui0eBHA nap MaB3yu «Macbajian KaHOPUU
cuaryisipun Puman 60 koaddurcuentu Oedocwina Oapou CUCTEMan MYOIUIAXOU THITHA
SIUTMIITUKAMA TapTHOU SIKyM», Oapou mapédtu mapadyan wiMun gokropu dancada (PhD)-
TOKTOp a3 pyu wuxtucocu 6D060100-MartemaTturka (6D060102- Myonunaxou
muddepeHcranii, CuCTeMaxou TMHAMUKHA Ba UIOPAKYHUU ONTUMAIIN).

Kamumaxou kamman: Myoawiaxou 3/UTMIITUKHA, (PYHKCUSIXOM AHAJIMTUKHA, HYJ, KyTO,
¢dbyakcwsim  maptu [€mpneppo  KaHoaTKyHaHma, (yHKcusu Oedocwta, Oucépab3oruu
HHTEPIOIISITCHOHM.

Makcaau TaxkukoT. Maxkcaay KOpU JUCCEPTATCHOHI a3 TaXKUKOTH Machajiau
kaHopuu Puman 60 koadurcuentu 6edocuna 6apou Mmyoauiiaxou audhepeHcuaTny Hamyau
SIUTMIITUKUMA TapTUOM SIKyM HOOpaT mebomas, kKu KodhhUuTCueHTH Mackaian Puman gopoun
MaxCyCUSTXOU 3epUH MEOOIIIA/T;

» cudp Ba KyTON XapaKkTepu aHATUTUKUPO TOPAT;
» cudp Ba KyTOI aHAIMTUKUK XaMPOXIIIYIapo TOPa;
» WHYYHUH MaxCyCHSTU MOJYJIMPO TOPAT;

O0bexTH TAXKHKOT. OOBEKTU TAIKUKOT, UH OMY3UIIM XOJIATU CUHTYJISIPUA Machajlau

Puman 60 koaddurcuenTu 6edocua Gapou MyoIuIaxou 3epUH MeOOIIAT;

W W oW —
Wop@ o we, =AW +BEWED +(),
0z 0z 0z
Yceyiaxon TaxXKHKOT. [lap muccepratcusi METOAXOU Ha3apHsid (PYHKCUSIXOM KOMILTICKCH
Ba AJIEMEHTXOM aHATIN3U (PyHKCHOHA UcTU(OIA TITyTaaH]T.

ITpeamern TaxkukoT. IIpeameTn TaaKMKOT a3 MCOOTH TeopeMaxoe, KM Jap OHXO
IIyMOpau XaJIXOM Machajau SKYMHCAH | Ba mapTxon 00 MYpPO IIyJaHW OHXO Machallan
FaipusikuyuHcan [0 XaJl JopaHa, OMyXTa IIyAaacT.

Hasronnxon wimMun TaXKuKoT. Jlap KOpH IUCCEpTATCHOHA HATUYAXOW HAaBH 3epUH 0a
JACT oBap/a IyaaaHI;

oW

o Xasi Mmyoauiau F =y (Z) nap xojate édra mynaact, Ku KoahOUTCHeHTH
L

Machaiaau kaHopuu Puman cudp Ba KyTONt HaMyIu aHAIUTUKA, cudp Ba KyTOW aHATUTUKUAU
XaMpOXIIy/1a, THIYHUH, MaXCyCUSATH TAPTUON MOIYJIMPO TOPaT;

oW
o Xamwm Mmyoaunan F = A(Z)-W(Z) map xojate €dra mygaact, Ku
7

KOA(pPUTCHEHTH Machayian KaHOpuH PumaH cudp Ba KyTOW HaMyau aHAIUTHKHA, cudp Ba
KyTON aHAIUTUKUU XaMpPOXUIYyAa, UHYYHUH, MAXCYCUSITH TAPTUOU MOJTyJIUPO JOPAJ;

o X MyoausIan aa—vzy = A(Z) ‘W (Z) + B(Z)\N (Z) + C(Z) nap xonare épra

Iy1aacT, Ku KoadurcrnenTn Mmacranan kanopuu Puman, cudp Ba KyTO# HAMyAN aHATTUTHK,
cudp Ba KyTOH aHAIMTHKUN XaMPOXIIyJa Ba MAXCYCHSITH TAPTHOU KaCpUpPO J0Pal.

AXaMUSITH HA3apusiBA Ba WIMHIO aMajMd TaxKukoT. Kopu muccepraTcroHii yaHOau
Ha3zapusBi J0opala. YCyJIXouM TaAKMKOT Jap KOpPU JMCCEPTATCHOHA Ba HATHYAXOH
OagacToBapa mygapo 6apou Machallaxou KaHOpUM (DYHKCHUSIXOM aHAJIMTUKH, MachaIlaXou
KaHOpPUHU (PYHKCHSIXOM AHAJIMTUKUUA yMyMHKapJallyJa Ba MachbaJlaXOM KaHOPUU FapMOHHUKIA
uctudoaa 6ypaaH 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 60060100 -
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 _ L MW _oawe, N @) W)+ BRWE) + (),
0z 0z 07

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

~ (@)
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:

%VQ’: Az)-W(2),

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:

W _ A(z)-W(z)+B(zW (2) +¢(2),

0z
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.
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