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OmcKoro TEXHOAOMMUECKOro YHHBCPCHTETA HMEHH AKAJCMHK

Hayunniii pyxosoaurens: Carnibaen AGayrams [Ixyn;

AOKTOp KO- CM lﬁ CK il

wmﬁl: cadespolt OB i XAPAKTEPHCTHKA PABOTbBI

TCXHONOMHN " 11DaB. b TemMm amccepraumm. [uccepransonnan pabGora nocssilcHa

TEXHONOHYCCKOTO YHHBEPC) AHMA, YHCHCHHOIO METOJA M aIropuTMa npamol i obpatHoit
noreHumana aclicrsun 1o nepsuomy sonokny. Hayuenme

MM. Ausitiena, r. Om
Oduunannunic onnonentii:  Kepumbexon Axniabex HA TOTeHIMANA AcHCTBIA 110 HepBHBIM BostokHam (PTTIHB)
X 06NacTAX, TAKHX KAk Helpopuanonorus, neil poxupyprus,

KO- .

zuwww;w HOBBIX MCTO/IOB JIHAIHOCTHKH M JICYCHHA HEPBHBLIX
nipopmaTHKa» : paba quCACHHOro pemienns  npsamoit  m obparnoit  3anaun
Chansnckoro yuum floTeniMata eHeTarA 103BoNNT Goee NOAPOGHO HIYIHTh NpoLiecehl
Buuikex PACTIPOCTPANCHHS MICKTPHUCCKHX CHIHAIOB B HEpBHOH cHeTeme.
Kapranona Acess JIx ? ME STHX NPOLECCOB TNMOMOXKCT PACIIHPHTL HAIIH  3HAHMA O
KAIUIAAT  (PHINKO-MATEMATHYECK! MM HEPBIG cncmuuuou? npHBecTH K paspaboTKe HOBKIX METO/I0B
Jouent  kadeaput Kol A HepBHbix saGosnenanmnii.

Kupm:cko-repumc:g-o HCTHT ) proskenas b pabore paspaGoTka MHCACHNONO petieHns paMoli 1

HA NOTEHIMAND JCHOTBMSE MOXKET HMOTH NPAKTHYCCKOC

Beaymas opranwsaunn: Mneturyr  koMnmorepumx pyprin i neitpopeaGinrawim. [Tonumanme npoteccon
ore S oTeHAna aeficTRis MOXET NoMOYL B paspalboTke HORLIX

HCKYCCTREHNONO i pocTpa
na 'llplnol CHOTEMB, KOTOPMO MOTYT OMTL  MCHIQILIOBANN,

ol
i

HALHONAILHOTO YHHBEPCHTETa
anpec: 720033, Kprasckas P ymxumit npu HEBPOSOrHUCCKHX  3abonenanmsax Wi
Dpyise - 547 .
i mrn MOJCIHPOBAMA, MMCICHHOrO petienis npamoit u
Janira ccepraim cocronres 28 denpans 2025 roa | ,"f--"  PACHIPOCTPANEINA TIOTHIAIA JACHCTINA 110 HCPBHOMY  BOOKHY

Jmccepraumonnoro conera J1 05.23.686 no sanwre secepratudt n ol 3azavcit, KOTOpAs MOXET IPHBECTH K HOBKIM
cTeneHn  JoKTopa (Kanamaata) ano-mnumm HoTexn npmnueumo »  obnactn  meitpoduamonoruu,
Miicturyre mammnoneaenns, antomarusn u reomexanmnkn Haumo eabumTaiim.
nayx Kuprisckoit PecnyGmkn u Knpriascko-Pocenfickom Coransn L
uM. BH. Emwumna no aapecy 720071, r. Buuikex, np. Yy MHBIMIE  IPOTPAMMAMMN
ﬁ'WWWl‘““ KOL  onesaltn Tpancasummn T M PAGOTAMM, NPOBOANMBIMH OGPAIOBATEARMBIMI M HAYUNLIMK
8//ve. vak kg/b/0S52-1to-twi-0js, mumummuuoﬂ
C mnccepranneli Moo osmakomuTies n GuGanorexe | , LLe/IHIO IMCCOPTALIMONNONO HCCHC/IONAINN SRINCTCH
:lyu “Kcuprmcxoﬂ PecnyGummcn (720071, r. Buuikex, np. ! i 1 off  Mosean, onmMCKRAIOmeH  PACHIPOCTPANCHIME  NOTEHIMALA
ocembickoro Caansnckoro ynusepenrera um. B.H, Bnumu 0 HEPBIOrO BONOKHA 1 BOCCTAIONICHMN HEHINECTHOrO napamerpa, B
Kuenckas, 44), Omekoro rexnonormieckoro ynunepenrera 503, BACTCH WITOPHTM MMCACHIONO POLCHNS  JANNKX Janav,
B1) u wa calire Haumonammolt |mcnuuouuoﬂ mmm T OM_ PErypiIoBaniod Metose. Takoke TposoTes

C MPHOPHTETHLIMHE HAYUHBIME HARDABACHUNMMN,
(MPOCKTAMM), OCHOBHLIMH  HAYUHO-

PecnyGamxn htp // ¥ ll NPOIUIKOHNOIO AITOPHTMA Uit obecnieienus ero
Anropediepar pasocaan 27 sinaps 2025 roaa,
‘ i noorannenioll  nean  neobxomumo  Guno  pelns
Yuennll cexperapn IO SRLANM HCCHAQORAIIN
JHCCEPTRIHONNONO COBeTA e B e

KA ML, €, o W’



o Ilpoamanm3mposaTs  OCHOBHMHIC NpHMEHACMBIC B eif] CYIIECTBOBAHMS, CAHHCTBEHHOCTH NPAMO# 33/1a9H paclpoCTPaHCHHUS
matematiaeckue Mosean PIIJIHB. IMO e i ,nguepwouynonomy
o Hccaenosats KOPPEKTHOCTh NPAMOIl 3aJa4H  pacnpocTpar He yeIo ymoﬁnnoc‘mpcmeumnympnoﬁnpmoﬁmaqu
1IPOCTP: 1 IOTEHIHANA ACHCTBHI 110 HEPBHOMY BOJIOKHY.

AciicTBMii N0 HCPBHOMY  BOJOKHY, T.¢. ODOCHO *._,
> CXOHMOCTH KOHEYHO-PA3HOCTHOTO PElICHHS, KOHEHO-Pa3HOCTHOro

C/MHCTBCHHOCTh M YCTONHWHBOCTh MOCTABJCHHON NPAMOH :
NOTCHIHANA ACHCTBHA. Ph (HOTO PENICHHS JUIS OAHOMCPHLIX OGPaTHBIX 321134 YPaBHCHHA PITJIHB.
e IlocTpomTs KOHEYHO-DA3HOCTHOC PCIICHHE npaMoi m H Dac TOPHTMBI pellichis, pa3paboTaHHbic Ha OCHOBE KOHEYHO-Pa3sHOCTHOIO
NOTCHIHANA JACHCTBHIA 110 HEPBHOMY BOJIOKHY. d : METO/IA H NIPOrPAMMHAS PEATH3AIMA IPAMBIX H 00paTHBIX 32724
: : 'paHCHHA NOTEHIMANA JCHCTBHI 110 HEPBHOMY BOJIOKHY.

o Co3aaTh KOHCYHO-PA3HOCTHBIH PeryispH3IOBAHHbIN ma pel
HEPBHOTO BONIOKHA (06paTHas 3ajava), yxmuor: counotil : {HBIX pewleHHii M aHaTM3 SPQPEKTHBHOCTH MPCATOKCHHBIX
BOJIOKHA H AKCOTLIA3MBI, EMKOCTH MEMOpaHBl. a ‘ p M, MIPCACTABJICHHbIC B BHIC IPadHKOB H ICTAILHOIO aHAIH3A
o PaspaoTaTs WYHCHCHHBIC ANTOPHTMBI PEIICHHS npmoll
ypamennnmemmuaaaocuonemynmmm
o Ha 6ate mperiomemnbix papaGOTAMHLIX AATOPHTMOB COCTA
nporpamm B cpejie nporpammuposanns Delphi XE7. Q. '
Hayunas HOBH3HA NOJYYEHHBIX PE3Y/IbTATOB Ll
1. YcoBepiueHCTBOBaHA MaTeMaTHYCCKas MOJICHb NPAMOIi H oOpaTHO 3a)
MIHOBCHHLIM H TJIOCKHM HCTOYHHKOM; _— 3
O6ocaoss & ; ‘ JI0Ka3aHa BO3MOXKHOCTh KOMGHHHDOBAHHOTO HCTIONB3OBAHHA MCTOAA
. emanemoc‘rbuycroﬁmmoz:mm D T - XapaKTEPHCTHKH, METOJA BBUIC/ICHHS OCOGCHHOCTCH, MCTOJA KOHCTHBIX
3. PaspaboTaHO KOHEYH petenns sanaun PI1IHB B tosoii noct wmoropaympmmnomuemmwupmmo@smux
O P THO0 P Pm SaHEHHS NOTCHLMANA ACHCTBHI 10 HEPBHOMY BONOKHY.

' g “mmm i | KA 3a1a4 HCCHCIOBAHMA, OOCYKICHHC H BHEJPCHHE MONYHCHHBIX
1pcC ”‘ COBMECTHO C HayWHBIM PyKoBOHTeseM, npodeccopom A.JUK.

KAAA COMCKATEAS COCTOHT B [pPOBCACHHH CaMOCTOSTCIBHBIX
| MOAYSCHHH HAyYHBIX PE3yibTaToB, MX aHANM3C H (bopMyIHPOBAHHH
pnpaSone YHCACHHOTO ANTOPHTMA PElliCHHA HAa OCHOBE KOHCHHO-
DH3OBAHHOTO METOJA M IpOrpaMMHas peanH3alns OpfiMBIX H
BHCHHS paclpoCTPaHCHHA TMOTCHIHalA JCHCTBHI MO HEpBHOMY

TIOCTaHOBKE. ,," .
3HAYHMOCTh JIHCCCPTAllHOHHOH paboThl 3aKkiMioyacTCs B BO3MOXHO abTaTOB AMccepTammu. OCHOBHbIC Pe3yJbTaThl, NOMYYCHHBIC B
ptmnmﬁzm‘oplm H MpOrpaMM J/UIS aHANH3a MPOIIECCOB P BIBANHCH HA MEKIYHAPOAHBIX KOH(PEPCHIIMAX:

BO3OYRICHHA B GHONOTHYCCKHX CTPYKTYpax. ,.,.' yqnuxou¢epeuuua «[TpobrieMbl COBPEMCHHOI MAaTCMATHKH H e¢

jocBflmicHHas  70-iCcTHIO  aKaaeMHKa BopyGaecsa  Anras

16-18 mions, 2021-roaa;

PesybTaThi MOXHO NpPHMCHMTH B ydeGHOM nponeooe .p !
“Inverse Problems: Modeling and Simulation” held

CTYJICHTOB C akTyaIbHOH NpoGaeMaTHKOH NPHYHHHO-C

°6p:’("""‘3?';'.‘:,"“Pﬂlﬂc‘mmlc1yne:rronxnay-mun ' .‘ _

pome NIPCACTABNICHHKIC B JHCCCPTALIMM PE3y/IbTaThi MOl 22-28, 2022 in Malta;

WIHPOKOE NPHMCHCHHE B HEHPODH3HONOrHH H HEHPOXHPYPIHH, pojHas HAYYHO-TIPAKTHYCCKAs konpepenmus «CTPOHTE/IbHAS HAyka M

HOBBIX MCTOZIOB PCaGHAHTAllMM, [MATHOCTHKM M JICYCHHA pasll . HHTerpally BY30BCKOIi HAYKH B YCTOHYMBOC HHHOBAIHOHHOC PAIBHTHE
JocBsmieHHas K 30-/cTHIO 00pa3oBaHks KI'YCTA um. H.Hcanosa, Bruikex,

3abosneBanmii. 1i9 q
omc:l:‘oy"mpemmvlmonmeenmm ...,, 3
IOCY/IaPCTBEHHOrO :

i YHHBCPCHTCTa  Ha nq)eme
Ocuosnmie nosoxenns

JMCCEPTAUNMN, BLIHOCH m

I. Marematwieckas mozems JymepHoii npmoﬁ“r CPHOI

mmmmwlxﬁmﬁmmwymy 2

mylmu KoupepeHuns “OGpaTHhic H HCKOPPCKTHBIC 3ajatil B
al . Anmathi, 11-12 anpens, 2023-roza;
SHBII  KOHIpec uneutmxos Tiopkckoro Mupa, Kasakcral, ropoi

, 20-23 oelmﬁpu2023



I101HOTA OTPAKEHHS PE3yALTATOB AHCCEPTALMA B MYGIm
OCHOBHHEIE pe3yNbTaTHl 10 TEME JHCCEPTALHH OMYyGIHKO
paborax, W3 HHX 6 B XypHajaX, pekoMeHjaoBaHHBIX HAK
MEKTYHApOIHOI Hay4HOM KoHpepeHIHH; | B 3apyOexHOM NEPHO
XKypHaJie, KOTOpHIH 3aperHCTPHPOBAaH B CHCTeMe Scopus; B 2 aBTO
KbipresnarenTa Ha co3laHHBEC nporpamMMel 9BM. e P

Crpyxtypa m ofbem amccepranmm. Jlucceprann 0 T  mccienomammsi.  [IpeIMCTOM  HCCICAOBAHHA B JaiHOM
: ; it paboTe ABIAIOTCA MaTeMaTHueckas mozenb 3axad PIIJIHB, unciennoe
Oif 3aja4yM, @ TAKKE KOHCUHO-PA3HOCTHOC PEryIAPH3OBAHHOC PCIICHHE

| H KOMIIBIOTEPHAS PCATH3AIHS AITOPHTMA.

MeTolaMH HCC/ICIOBAHHS B JAHHOMN JHCCEPTAHOHHOM
cH Wxapanepucmx,monnwcmocoﬁcunoﬂeﬁ,
CTHRIf METOA H KOHEYHO-PasHOCTHHIH peryAsSpH3OBAHHBIH METOJ,
eIHPOBAHHE, 3 TAKKE COBPEMCHHbIC A3LIKH POTPAMMHPOBAHHA JUIs

2 «METOJIONOTHS M METOJbl HCCNECOBaHHA» MPE/CTaBICHEI
HCIIONb3YeMBIe B PEIiCHHH NIOCTaBICHHBIX 3a/aY.

s, OGBEKTOM HCCICNOBAHHS AAHHOH JHCCCPTALHOHHOMH

‘  pauMYHBIC NOCTAHOBKH MNpPAMBIX H  OOpaTHBIX  3ajad

i, a8 HMCHHO pacrpoCTPaHCHHA MOTCHLHANA JCHCTBHSA IO HEPBHOMY

Ha¥MCHOBaHHH H 6 nprnokeHAH. OCHOBHOE COJIEPKAHHE JIHC
CTpaHHIIax. e
ABTOp BhIpaXaeT HCKPCHHIOI 61arosiapHocTh Hay4qHO KOBC
npogeccopy A.Jlx. CarsibacBy 3a NIOCTAaHOBKH 3ajiat, HACIO B 0
COBETH H OOCYKJCHHS Ha dTanax (opMHPOBAHMA AAHHOH J :

NIOCTOSHHOE BHHMaHHE K pabore. )

OCHOBHOE CO/IEP)KAHHE K EPTALHE CCAIe/IoBAHHY oOpaTHBIX 3a/a4 10 ONPEJCHCHHIO  HCH3BCCTHOrO
Bo BBeieHNE OGOCHOBHBACTCS aKTYATBHOCTh TEMB! IHCCEPTA ' H rHNCpOONNYCCKMX YPABHCHHAX B SACTHEIX
(OPMYTHpYeTCS LIElIb H 3Aa%H, HYIOKCHA HAYqHAs HOBM3HS, NP2 182 HauaIbHBIC H FPAHHYHBIC YCIOBHS, a TAKKE JOTONHHTEILHYIO
Pe3yNBTATOB HCC/ICIOBAHMH H NOJOXKCHHS, BLHHOCHMBIC HA 3aUINTY, ¥ 0 CHAIOT Pa3HiHbiC “ﬂ;ﬁunmr‘;“mecﬂ ¢"::eﬂz nepByio
OTpaXKeHHS TaToOB yKTYpa JHCCEPTAITHH. et s HCO0 0 BBIUACIHTH CHHIYISPH peryispHyio 4acTH npAMoi
B -el::zmrnuc?bﬁsop :nﬁ:" n-:nn.‘. MCTOJ BhUICHCHHS OCOGCHHOCTEH M moiydas igr:c'rm)yloumc
X HCTIONB3YETCS  MCETOA  XapaKTCPHCTHK oHama) Ut
HOCAICYCMBM TIPOGEMaM JHCCCPTALIHORNOIH pACOTEL CTHKH ypaBHeHHs. [locie NPHMEHCHHS KOHCYHO-PasHOCTHOrO

AHanH3 Hay4YHOH IHTepaTyphl IO HCCJIC/I0BAHHIO :
@8 3aa ”"HB NpeACTaBIsSeT YHTEIbH B E [LICHH MSHM‘IHP”"HB.

mgﬁ it . i 'HO#H 3a/1a4e, HCIOMb3YA KOHEYHO-PA3HOCTHBIH PeryIsSpH3OBAHHBIH MCTOL,
HepBHOH CHCTEeMb H TOHHMaHHS e¢  (YHKUHOHATBHBIX  OC Be oby i uy PITHB

CBHJICTENLCTBYET O TOM, 4TO NIPE/ICTOHT elMié MHOro paGoThi B 3TOM g
INepBonadanbHEe (OPMYTHPOBKH NpOGNEM, PaccM: DHBaC | [IATO FIABbI OCBSIIICHH PE3YNBTATaM COGCTBEHHBIX HCCICIOBAHHI
6butH TpejuiokeHB M H3ydeHsl AJL. XOIKKHHBIM H AD
Amnessiv, H.M. Boratossim, E.B. Makcumenko i B.C. Hosox QR cacaonsns, Xopperriont s ik
PaspaGorannas B.I. POMaHOBEIM MCTO/MKA, HANPaBJ JTHB. TocTpoeH KOHESHO-PasHOCTHBL £
JIOKANBHBIX TEOpeM CYIICCTBOBAaHHA H emc'rnenn"_“z, o Viry.i)= r,(x,y) e v(x, y,1) (1) R%, yeR
JHHAMHYECKHX 3a/a4, 3 TAKKe TEOpeM CIHHCTBCHHOCTH ~ RERE= 2 ) ) ek e
obumieM ciTyyae, aKTHBHO HCTIONB3YCTCA B HCCHICIOBAHHAX HIHPOKOIC , h éo‘ ¢ ’ )
sagay C.M. Kabaunuxunsim (1991) H ero nocieoBareiaMl aH ke
( ) D2 . 1—““’“’)+’(yp|(‘)+P(ypz(')~ teR.

OTMETHTh pabOTBI  OTCYCCTBEHHBIX  YHYCHBIX Allx. C
MamaTkacsiMoBoii (2015), 10.B. Ammmenko (2021), AX. Ko
- SOJMYECKOrO YPaBHCHHS MEPEXOIHM K rHNepOOTHYCCKOMY YPABHEHHIO C
yyiomero muTerpana [12, crp.235, dopmyna 8.1.7; crp.343, dopmyna
T

Kansibaeroit (2009).
-

B Gmukhem CHI' obpaTHbic 3aJaqd HCCIEAYIOT YHeH
B.Puic6aii ynm, C.Kacenos, E.Busaiibexos (Kasakcran). -

C.3.Kamanos, B.Camaros (Y30ckucTaH), M.T.JKenannes,

- ’
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e ypaBenns Diikonana. Torza pemienne 3a1aui (5) CAHHCTBEHHO B

2pxy .- 14 TO H CHCYIONIE TEOPEMH /U1 NapaboHYecKoro ypaBHEHHS.
V(wnt),, =0, Y [IpeANONOKHM, UTO BBOJMMBIC YCIIOBHS H HOPMBI HEOTPHIATE/IBHEL,
Vi), =ky)s)+r()p()+ PP, (r) ¢ 'A" o , ) M o6nasaeT HENPEPHIBHBIMH IPOH3BOAHBLIMH BTOPOIO

i Q(T,D). Ilpit BHNOAHEHNH HAYATLHONO YCIOBHA H COOTBETCTBYIOIIHX

OB! ; , cymecTByeT o6obiennoe pemenne s 3aauu (1) B npocTpakcTse

!;D)-'{(ﬂ.y.l):ﬁ € (- TThB<t<T-f, ye (— D.D)}.

3 ycn pemienne 3azaun (1) CymiecTBYeT M NPHHAUICKHT

OKE BBITOJHEHO YC/OBHE ypaBHEHMA DilKoHaja, KOTOpoe olipeae/set

tenuii OKPCCTHOCTH IPAHHLLbI obnacti. Ecii KodpOHIHEHTHI YPaBHCHHSA
HMMEIOT HEIpPEphiBHBIC HYACTHHIC IPOM3IBOJHBIC BTOPOro Mopsika, To

(1) ABASCTCH C/MHCTBECHHBLIM B 06nacTH o(r,p).

X 3.3. # 3.4. 10CTPOCH KOHEUHO-PA3HOCTHMII anasior 3a1a4H (5).

INMpsmas 3ajaua sakmodactes B onpeieicHun V(x,y,r) w3 3azai
anavennax kodpduumenton C, (x,y) — eMKOCTh Ha --?'--‘\'i-- il
~ payc HepBHOIi BONOKHM, p, (x,y) ~ yACIBHOE CONPOTHRIICH!
p.(xy) - yaenbHOE CONPOTHBICHHE IUIa3MBl HEPBHON BO.
MeMmOpaHbl, m v a — HMHACKCH MeMOpaHBI M AKCOHbl  COX
BHYTPHKICTOUHBI NOTCHIHAN AciiCTBHI M NPH H3BECTHBIX 3HA
TTycTh OTHOCHTEJBHO MAPAMETPOB YPABHCHHA H HAYAIBHOIG
CIIC/LYIONIHE YCHOBHS: -
Coloxh r(wy) p(xy) puluy)ed,

Ho) o) p)e, 150 .  Vg=Vag +LY) (. hy. #)e 2k,
o " - /|4 - 24 RN fm—1 - 6
-{C_(x.y)eC’((O.d)x(-D,.D,)). 0<M, $C,(xy)sh RS SI/ REREA: /3 =L ©
" wplC e (@)« DD d=leule 5 vu-v,f.L-m (==NN; k=[afN:
A _{nph(y)e(—D.D) Hy)e C(-D,D) . “; 3 HBl TEOPEMBl O CXOMMMOCTH pellicHHA mpamoil saaun (6) K peuwicHiio
' |D=D +T(M, +1) T'”/(”n")u,n”n L)%= o H | ."31"
TlpHMeHAs METOZbI XapaKTEPHCTHK H BhiACNCHHS OCODCH M, B JAaHHON IJaBe JOKA3AHO CYIWICCTBOBAHHE, CIMHCTBCHHOCTH M
NPAMYIO 33724y C JAHHBIMH Ha XaPAKTCPHCTHKAX: n A pHoil npsmoit 3aztavn ypastenns PIITHB (2).

rAABA TIOCBAIICHA HCCICAOBAHWIO OAHOMEPHBIX OOPATHRIX 3anas
[HB. B passiesie 4.1. Hecnenoana ofHoMephas obpatas 3aa4a PII/IHB,
CTHA YACHBHOE CONPOTHRICHHE HEPBHOTO BOOKHA , (x).
Wani]_, = e, yi] oo S (e (o) = 22b2) ("'))’. (s) e &2,

x .

e e

) s 0 u}(x.t]x_o - h00(1)+ ot (0)+ pooz(l).l €R,
|

v v b

F-gu.,v(a.y.l) laj<t<T, yq‘(-;’-'.. j'e
Hayily, =50y} refor) ye(-D,0)

)
snech Lo a,y,1), S(t,y) - DyHKUHH, 3aBucalme o pynkuul
Culayhr(a.y)p,(@y)p.(ay)a,Aa,kyhry) ply) " wine

s 0501 £ e Stre 0o, e T darlo =) el ®
(%) . B & : pe - g seromikn C.M. KaGammuxuna [cM.12, c1p.235, popmyna (8.1.7), crp.343,
pOCTPaRCTDE W; (T, D)), 5)] 13 3azaun (7) - (8) mOMYMHM 314y FHNIEPGOTHYECKOro THIA:
Q(T.D)={(a,y.1):a e(-T,T),a <t<T-a,ye(-D,D)}. T¢ " :{'E,; r(x) e V(x,t R
B m 3.2. no’lm cmMm M‘I. ; : m .‘ ™ - - 2p. . yu(xo')- pulx . (I.I)G . (9)
TEOPEMA 2. Tlycts kooddmumentia ypasmermit Crmle B oV(x. )+ pebi(e) re€ R
TAKKE @, A@  HENPEPLIBHL H HMCIOT HENPEPLIBHLIC YACTHRIE I e =0 =5 M'"’J(')"'o(' AN
nopA/Ika, W NYCTh pelcHie 3ajaun (5) cymiectsyer W np o V(nr),, = /() refor] (10)

.
@ o
: 9



L 171} -

o v . - & ¥ r
ree g(r)= y(f)a(‘ t)dr. ol - .s;iL["' 'UH]_ EEate (20 ()
UV EOR ._“ «‘hs' h CM,F-!,I 158 )
Pemerne 3THX 3289 u(x,1) H V(x.:)cnmnucleaylom HTer :m (17
Yim

-(x t) él’(x rHl r)df, ' L k=02N
¢ 4o ‘ ‘ .,' R ¢

o Car

rae, G, r)-vl:e “,

Jins pemienHs oOpaTHOH 3ajadn
YTO BHITIONHEHR! YCHOBHS

v pemmeaam-m (16) cymiecTByeT H BHIONHEHH ycnoBhs (12)
AT . Torza npubmuxenHoe pemeHue obparHod 3amaun (17),
T AT tpamocmm METOJIOM, CXOJIHTCS K TOYHOMY pellieHHIO 00paTHO#
), o, pueA, 0 CKOPOCTHIO HopAzka Off) WiseeT otienky

e A,={C.(x)eC(R,), (C.).(0)=0, 0< M, sC,(x)st',,’q ;.f 3 0 m;:q(:.)-q[zgmm], (18)

M,, M,, M,— NONOXHTENbHO-IOCTOSHHEIC, ‘ . 4
#(x)= [ =—di, 0, lim o - S '“px‘m_i'm"m bynxwit Uy, S;, Cmy, pm;.-
1 A (9)£ﬁpm;(x)> ‘(3)1'9\!. a S,i=0,N, To MOXHO OnpeicinTs (p,), - pemenne oOpaTHOMH
(13), monyumy crexyiontylo oSpatiyto sazasy . pn(al:a)'ﬁomo KOHEYHO-Pa3HOCTHOE PETYISPH30BAHHOE PEMICHHE /1A
Ui(e1)=U; -z;((,l)u..(z.r)-cj 2 (uS
Ulzr)=|,44= () zefo7/2) i
U(z"]:-o=f(‘)- 16[0.7'] \ X ‘ : : 0. U. (" 1 = C(0)fh, () + r,0(1)+ P46, 0} rer.
| Ul = £l reforr]. 20)
\1a4a '&mw B ofpe/ieieHuH 13 3axa4n (19)—(20) napametp C(z)
ONHHTENLHON HHGOpPMALIMH O peleHHH NpaMoi 3axadH (20).
| XapaKTEPHCTHK H METOJl BhUICACHHA OCOGCHHOCTEH, MPHBOIHM
1aye C JAaHHBIMH Ha XapakTepHCTHKax. OmpenenuM (QyHKLUHH
BX QYHKUHSX ra(z), Cm(z), rom(z) H TPH H3BECTHOH

.)}.

' -gﬂ z,t)-d(z)U(z ZEK,, I€R,,
=U (:.:) q)u,( J1)-d@EU(zr) zeR,, 1R, (19)

TIpumennm MeToN BriACeHHS OCOGCHHOCTEH, H NIp '7”!‘"
Ulz.t)= O(z.0)+ 8(z)le - |2]) + R(2)8, e - I‘l)

rie 0(z,1)- HenpepbiBHas yHKIHs.
Ecmn yuecrs (15), 10 u3 3amaun (14) nonyunm

BHIC

AAHHBIMH Ha XapaKTepHCTHKaX OTHOCHTEJNbHO S(Z) " bHAS MHQpOpMALMA O pemeHHH npsmoil 3azadn. CTpoHM
U,(z.0)=U. -24-10,( ")'_% 2,, - A(T) tor 3azadu (19)-(20). ‘ i
5(z) Cmiz)pm(zy" nycrspemme sagaun (19)-20) cymectsyeT i U(z,1) € C*(A(T)), W

e (ra(z) Cm(z) rom(z).roa(z)) € A,, TOTZA NOCTPOCHHBIC pPemICHHS

;; i CXOAATCH K TOTHOMY petlicHHio (! ,s,) obparroii 3anaum (19) -
O(h

M B ‘ye'u. pe&ame npsMoii 3a1auH cymecTByeT M U(z,n) e CY(AT)), B

noBe (ra(z), Cm(z) rom(z), roafz)) € A, , TorZia NOCTPOCHHOE KOHEHO-

SPH3OBAHHOE pelieHHe oOpaTHOH 3amawm (U4.S7) cxomutes K

,, 3 'oﬁptmoim (19) - (20) co ckopocThio nopsaKa O(k).

U(’o')'l,.'fﬂz). zel0,7/2} o7 et

Uat).= fr) 1€fo,7) = .

rneA(r)-A.(r)-{x,-m-oN t,=kr, k=02N, b-“zr-;'
Hoc‘rpouupnuoc'm.mmm-m(w), rneO(h)— bIH .

"‘."ﬁ -u HO-Pa3HOCTHOMY pETYISPH3OBAHHOMY PCIICHHIO 3a/a4H
o S4HO-PA3HOCTHOS peryIspH30BaHHoe penicHue (16):

+at e
3 3‘(’)'JC‘(3)- pa®(z)= m(‘)/«"‘(‘))’ C"'(z))

1



B passene 4.3. npejicTaBiieHBl TCOPCTHYECKHE ACI
3ajagaMH  NapaboNRYecKOro M rHnepboaHYecKkoro
ypasuenmio PIIIHB. B pesyibrate B 3Tolf Inase, pa3spat
AITOPHTM PpCUICHHS H KOHCYHO-Pa3HOCTHBIH  peEry/IApH3OE
obpatHoii 3amaun ypasHenns PIIJITHB, oGocHoBaHa cBfzb

B nToii raase HYIOAKCHM YHCICHHBIC AITOPHTMEI, Gilc
peaiH3alHi OAHOMEPHBIX NPAMBIX H OOpaTHRIX wnql

HCCJIeIOBaHHKIC B IMaBax 3, 4.

B paszienc 5.1. paccMOTPEHO YHCIICHHOE pellieHHE ....V.,"
PIIJIHB. H3nokeHa KOMNbIOTEpHAaS peaiH3allisi Ha Mpel
[Tomyuensl rpaguKH pellueHHs, NPHBEJCH aHANH3 0J1y4CHHOTC

§izatiichbinciiiied
3
~
-

» TH EE 36 40 %6 08 TS 4B SO TES 148 400 136 4a8 WO 16 178 VN e J0e

i dpin(k] - 2000 TmeTeuas  Pucynox 5.4 - Tpaduscu dymausii dpint] - ‘
’.(')_ JONONHHTEIbE2S HE(OPMAT Uit obpaTroll  Jaawm;

(&) = crymemaras mpe

h = 001, r.(x)-l. C.(x)zl. p_(x):l.
3 BO3MOKHOCTH Pa3paGoTanHOro airopHT™a HPAMOi 3212498
BOCTh AATOPHTMA.

pemenns npsmoif 3anayn PIT/THB onncan B auccepraimu. s  HCCNCNOBAHMA BHAB/JCHA  MHCICHHAS YCTOIYHBOCTE  QATOPHTMA:

B xavectse napamerpos C,(x) , r,(x), 2,(x), p.(x) samasar

eITbE ynmmnmwrmnpayn&mnonqummpeme}mx

KOCHHYCOOOpasHble, HMIY/IbCHBIC, CTYTIeHYaThie. B Tabumue | ! OCONIOTHYIO MOTPEIIHOCTh NpAMOH 3aJa4H B HECKONBbKHX TOYKax. 37ech

¢ MOrPENIHOCTH IIOYTH OJHWHAKOBH, 9TO H MOATBEPAIACT YCTOHYHBOCTH

PHHE NAPAMETPOB yPABHEHHS.
Y puc | Oyuxunn npamsix saxa | p(x) [ Mar | n D YBEJNHYHTb BEIHYMHY NpH napametpe C,(x), H NOCTOAHHYIO NMpH
1 3 ""' 3 (x), TO MaKCHMAJILHOC 3HAYCHHC PCUICHHA 3a7a4H TOXKE YBCIHYHBACTCH. A
PucS.1 | p (x)=3.1-cos(B(x)) | 157 | 001 | 200 -.: HO YBEJMYHTh BEIMYHHY [pH NapameTpe p,(x), H BENHYHHY NpPH
Puc52 P.(I)=10-cos‘(ﬂx)) 628 | 0.005 400 ’ }. TO MaKCHMAaNbHOC 3HaYCHHE PellICHHS 3a/la4H yMeHbinaeTcs. Bee s
Pac33 T | 001 | 200 TBEPAAIOT YPABHEHHE NPAMOH 3a2H.
il ok, . sapuasran dymuni C,(c) 7.5} ,(:) ()
AOR ity - Ol ¢ ’,":""“ C,(x) r(x) p,(x) p.(x) 3amaBanu pasmmuHble QyHKHR:
BuBenenn rpajuxn dpin(k) — sononmHTenbHas HH(OPMAIIH: asHbIe HMIYNbCHBIC, CTYNMEH4YaThie. 3/eCh YCTaHOBHJH, 4YTO  TpH
00paTHOl 3a24K (prcyHKH 5.1 — 5.4), - p(x) pemienne Npamoii 3a1a4n PacIpOCTPaHEHHS NOTCHIHANA AcHCTBH
%“\ T3 ' 0 H CH HO 3aBHCHT OT QyHKUHH 7, (x), H cnabo 3aBHcHT oT pyHkumi C_(x),
.a“ "\ /’~ . -3 : ) B (;-‘
:_:"" IRE SR TR SRR PHHE N0 ATHHE BepBHOro Bosoxkna T.
= bt b 3BOJIHJIOCH 1O JUIHHE HEpBHOIO BOJNOKHA, H OHA COCTaBHIA
= = \ exuERIs (cM). TTpu yemuaemy T ot 40 1o 60 rpadmxu dpin(k)
o : _ i e ® uerkue, npn ysemwdenmn T or 80 o 120 rpadwkm
2 33 PRy of. 3HAaYMT, JUIHHA HCPBHOIO BOJIOKHA BIMSET Ha MNepenady
R

Pucyno 5.1 - Tpadumcn ¢ymcsii »
mmmm Tz

s e € ()21 ()

& (x) =36 cos (&&) ’.(t)- 26~ uz(&lx)

M neonom JUIs peleHus obpaTHoll 3aa4H.
ACCMOTPEHO YHCJICHHOe pemicHHe obpaTHOil 3a1a4u (16) ypasHeHuS
, xonmuorepm: peanu3alHs Ha MNPCUICKCHHBI  aNrOpHTM.
o) =1, ,(;), NpHBE/ICH AHAH3 [ONYHCHHONO PEIICHHS.
. : ! i
: 3anaYH
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1. B KayecTBe JONONHHTENbHOH HHPOPMALHK
norpemuoa‘a:([‘)*=f'+c.

2.nyenouycuo|onpncaaunm(u‘): -(_f‘)k. /’
3.0npemaempaywusoumm${=({‘)’.
k ;
4. TlepsoMy OO  NPHCBAHBAIOTCH (u‘)l - )
Onpepensiercs Sf =(u'):. (e
5. Cnetyiolse oM BHMHCAKIOTCS 110 hopMyane 't ’
k k+1 k-1 k «rsfiesfas
e oo ] )
+;.24,(.‘)f, i=LN=1/2, k=t,N-i. -.f:p{
U Sf-(u‘):. i=1, Nj2. ‘egsm
47U

6. OmnpenenseM Cl‘ =(S"),. IIWNZ. a

0 P R

(Y -2c.),

HHJCKCH @, m , CYHTACM HIBCCTHRIMH NAPAMCTPAMH.
JUis Bcex 3THX MapamMeTpoB B KauyecTBe uonunl!m
BHAa ¢(z)=¢, -¢,(z) T2€ 4, - nOCTORHHOE YHCHO, 2 ¢(2) -
#. H2)={p,(2) p,(2) r.(z) C. (2}
B Tabnuue 5.2 3anannl pe3ynbTaThi HCCACAOBAHHA
Tabmuna 5.2. - Tounoe, npubanxennoe (KOHCUHO-F
I'YASPH3OBAHHOC PEUICHHE OJTHOM obpaTHoi

U

" "'*';

N Boccranonaseman MHar Omaty norpemuocTh |
pucy $ynxuns adiaalll H TS ,
KA rea(z) hz ”% TowmuN N

e
53 ma(,). 3.1 -cou’(6.28-x) 001 | 0.01 0.

3 LNy
5.6 | roa(z)=3.1-cos’(0.28.2) | 001 | *0.01 0.17

001 | £0.005 0.1167 4.3703 19.2294

001 | £0.001 0.2384 0.6266 17.3363

 BOCCTAHOBAEMOH yHKiH p, (z) (pucynkn 5.5-5.8).
Pa, m\Z) - TOUHOE pellicHMe 3eNcHAN IYHKTHPHAS AHHMS,

He .
a3 pemliciiHe ccpas CIUIOWHAs TMHMS,  p, kp”(z)
HHOE PCIICHHE CHHAA NYHKTHPHAN JIMHHAS.
- e
wany . /o %
- V4 \
i e: el

emas  ynxinn | Prcynok 5.6 - Boccranosasemas ynxuns
roa{z) = 3.1 - cos > (028 -z) mpm

= + 001 h, =001, oumbea euucsemn + 0.0l

e Qpyukunn p,(z), aocwmmempmeﬂm A

B UL

Bt B R ‘ on

=8 = 8
-

"
- . - -~ - - - - 1 - - -

A ysximns Pucyuo: 5.8 - Boccranopaseman QyHKIHa
‘ £,(2)= munymcuas npu
+ 0.005 by =0.0), owubra esvucsemun 0.001

oif obpatHoii runepGonmyeckoii 3amaun PITJIHB Gbitu
POBaHbl  CHCAYIOIHE BO3MOXHOCTH pa3paboTaHHOrO

im CCTKH JIHCKPCTH3AalHH H CpPABHHBAJIMCH TMOJYYCHHBIC

YIOIHX TOYKAX H AHAIH3 [10Ka3kBacT, YTO NMPH YMCHBLIICHHH

NOTPeIHOCT 0OpaTHO! 3a/1a9K YJyqIIacTCA.
OTHOCHTEJIBHO MAQJIBIX H3MCHCHHH JIONONHHTEILHOMN

oifl 3a/1a4H M BRINBIUIH, YTO JONYCTHMBbIC OLIMGKH B AONONTHHTETbHOM

MM MOTYT OBITH oT 1% 110 6%.
YCTOHYMBOCTE pemicHHs  oOpaTHOll  3a7a9M  OTHOCHTEJBHO
@ HCcKoMOll Hem3BecTHOH (YHKUMH. 3/1eCh BBIACHIIM, 9TO
nocrosuuoil a jaomwkHo O6wrh 2.8 — 3.0 pas Gombme yem
(p,(z)=a~-cos’ fix, npu @ =2.8, OTHOCHTCAbHAA MOIPEUIHOCTH

HEYCTOHYHBOCTH petlieHM.
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4. PaccMOTpCHB YCTOHUHBOCTb pelllCHHS OGpATHOM . e
YBEIHUCHHS BOJNH BONHOOOpa3HOH (QYHKIMH, T.e. H3IMCHS R ﬁ .
yBeJIHYEHHE BOAH B BoJHOOGpasylomiei (bylmmll OTPHIL ‘ ’

BOCCTaHOBICHHE (YHKIIHH.

A
5. MakCHMAJIbHYIO JUIHHY BEIYHCIICHHS 0OpaTHOH 3 K1 6p % f/
JUIHHA HEPBHOTO BOIOKHA COCTABJIACT MPHMEPHO TAKOM U et ‘

6. OTHOCHTeJbHas MOIPEIHOCTh noecnnonmﬁ
KOHEYHO-Pa3HOCTHBIM PEryispH30BAHHBIM MCTOJIOM, B pa3iiH
cocrapiser oT 1% no 20%, 4TO H NpHEMJIEMH B BOC
JHCCEPTAIlHH NMPHBE/CHB TaCIHI NOrPEMIHOCTH).

B pa3jienie 5.3. pacCMOTPEHO YHCICHHOE pellicHHE OOPaTHOH I

i

34 8 8 e te e 035 3e 2006 00 N b e 4043 4e ee 88

8)-3-0.2“202.58-2) Pucyrok 5.12 - roa(z) =crynewmaran, Cm(z)=1,
=1, z=4, &=10.005 ra(z) =1, rom(z)=1,z=3, &=10.001

Hol mapaGonmueckoif 3anaun PIIJIHB Gbuti HecleAoOBaHB M

(7) PIIJIHB, npmcanmcxempanemmomul TBIOTE] FaRL e

npeanokennsii  anroput™. IlonydeHsl TrpaQHKH  pelleHHS, I : :i"‘”m‘ BOIMOKHOCTH  pa3paGOTaHHOTO ~ airopuT™Ma M
) : T RY

TIOMYYEHHOrO PElieHA. -

Tabnuua 5.3. - Toynoe, NpHGAHKEHHOE (xoneqno-paaaocmge (OHE SPPHLHCHT? Pa(z) 3a/1aBaJIHCh KOCHHYCOOOpasHbie, HMITYIbCHBIC H

o€ pellicHHE OXHOMEPHOI mapaboIHdecKoi 3:

AJ

{H. 3HAYCHHS OTHOCHTEbHOI TIOTPEITHOCTH COCTABHIH OT 1 0 22%.

Boccranosasenm

obpatHoli napaGonuyeckoil 3a7a4H OC/EAOBATENBHO 3a1aBATHCH

' ¥

» ( aTOB: 0.1 %, 0.2%, 0.3%, 0.4%, 0.5%, 1%, 2%. Anamm3 nokasai,
L ] ‘
":’ Gymxuns z cml = oml HHTEBHOR HHpopmaru obparHoil 3azaun PIIJITHB ommbxu AomkHE
roa(z) !
MHa BbuHCACHHS oT 0.2 10 | ye. C yBenWueHHEM JUIHHBI
s yBeauuuBaetcs ot 5.31% 1o 18.87%.
T u-euz(mz) l u-«-z(m-:) ze-emz(m-z) 36-cos (628-2) | B AYHBOCTH aNTOPHTMA GLUTH MOCICLOBATENBHO YBEMMUCHE! Mark
530 | B-cs'Oita) | 3 1 1 1% 78 ; 0,6 H T.J., IPH TOM OTHOCHTC/IbHAA MOIPEIHOCTh B TOYKAX Mo
3T 7 I N 1 yTa, H3 ITOO CACTYeT, YTO CO3aHHBIH HAMH A/ITOPHTM YCTOHYHB.
el e 2 cocmnen KOHEYHO-Pa3HOCTHBIHN AJIMOPHTM PEHICHHS OXHOMCPHOH
5.12 | crynenvaras | 3 1 1 l ’

BHOCTHOC PEryNsSpH3OBaHHOC pellleHHe OOpaTHOH 3amawi, M

BuiBeienbl rpaduki BoccTanoB1seMol yHKuHH p,(z) (p

OTmeTHM, YTO Ha rpadHkax parroa22(i) - TOYHOE pemICHHE KP:
KOHCYHO-Da3HOCTHOE peIliCHHE 3elieHas JIHHHSA, Pan’oant(i)-

perympmauuoe peLICHHE CHHSS JIHHHS.

KOMIIblOTepHAs peanusais Ha ssbike Object Pascal (Delphi
 KOTOpOii OMydeHb B Bijic rpaduKos. [IpoBEicH aHATH3 YHCACHHOTO
15 HEH3BECTHBIX KO3(HIHEHTOB B 06paTHOi 3anaue PII/THB.

SRR RN T

.
06 T 00 3 26 B 40 44 40 4% %6 88 7O TS S0 86 S0 W e

e

( NPHBEACHBI NONyYCHHBIC B JHCCCPTAIMOHHON pabote OCHOBHBIC

‘ 3 L MWTGTH
nut conepmrpatbmnpnmxnoﬁpanmmq,mmmr
' §it Oro Mporp: xon,mmnpwunucnnnmnwml(uprmnm

""‘("

Pucynok 5.9 - roa(z) = 3.1 - cos(6.28 - z),
Cm(z) = 2.1 - cos” (628 - 2),
raz) = 26 - cos_ (628 z),

rom(z) = 36 - cos> (628 2). =1, &=20.01

b BBIBO/IbI
.;: p JBYMcpHOH npamoii 3anaun ypashenus PIUIHB c
e .,b, "PaHHIL H IIHYPOBbLIM HCTOYHHKOM, BKIIOHad JIOKa3aTeIbCTBO
~ - DBAHMNA, CIHHCTBEHHOCTH H YCIIOBHOH YCTOHYHBOCTH PEIICHHUA.
PmS.lQn (‘: ¢ ":u CHOBAaH ‘mo-mmﬁ METOA Uik mm OMONCPHOﬁ
Om(z) = Lra(z) =1, '- ‘qmm.nxmopoiwpcnwcm P.[) - yaemwnoe comporaaciue

rom(z) = 1,z=4, £=1(

g oGocnona KOHECUHO-PA3HOCTHBIH PErySpH3OBAHHBIN METON IS
yI 0 COTPOTHBIICHHS HEPBHOTO BOJOKHA B O{HOMEpPHOI oOpaTHOi
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AJUx. Carnibacs / Bectuumk Kulpr. roc. yH-ra crp-sa,
pbl HM. H. Hcanosa. -2022. - T 3. - Ne2(76). -C 1104-1111 -
lamﬂﬁ pecype]. - Pexum AocTyna:
rw/item.asp?id=49399798
,', BC. TeOpe'm'lecme OCHOBLI NIPHMEHEHHS MPAMOro M obpaTHOro
aust Jlannaca k Tenerpaduomy ypasuennio [Tekcr] / I'.C. Kypmananuesa
umnnpﬂ'rm—ZOZZ.—TB -Ne4. - C. 12-21 - To xe:
i pe 2if pecype]. — Pexum poctyna: https://elibrary.ru/item.asp?id=48400174
z”:omao-pmuo;mm.m H eea, I.C. PaspaGorka perynspH3OBaHHOrO PpCIICHHS —OIHOMEPHOM
epHMEHTOB ki T JIa4H MpOIlecca PacripoCTpaHeHHs TOTEHIHANA HEPBHOrO MMITYIbca o
Pmoam“m mmomemmmlm:mnorpcmaocm s " pontokny [Texer] / I'.C. Kypmanamuesa, A.Jlk. CareiGacs / Becthu
m mmcm PEROME ey “”“ " C G IBSH. yﬂ"l‘- 2023. - T.23.- Ne4. C. 11-20. — To xe: [3nmﬂun
. Pa3paboTaHHbiii KOHEYHO-PA3HOCTHEIH OIXOA M it ' , PexuM foctyna: https:/elibrary.ru/item.asp?id=54096968
[IPHMCHEHRS K Pﬂmﬂﬂﬂlﬂ KIBCCAM MPIMBIX M OGP f‘ L nesa, ‘aC. AHQIH3 YHCNEHHOTO ANTOPHTMA NpAMON rHnepSomHYecKoil
s : by . e 4 Cz'umwgaes lOncBﬁmAuH;mﬂcc:::or; Hayxka. rrm"i
< Cozammusse/axTopemal, ° £, Ipar pRIRECIE I .- Ne3. - C. 1628 — To xe: [Inexrpommmii pecype]. — Pexann
T Osams; ncuOXEX RS mm', : elibrary.rw/itemasp?id=58733442
]ﬁxn = no‘rmlman(é:::nmu - } B 1I‘.C. AHajNH3 QIrODHTMA BHIYHCICHHS KOHCYHO-Pa3HOCTHOIO
: osna:ouea:n c'rynemon}c '..:‘.‘ g AHHOTO peMICHHS M WHC/ICHHAs DCATH3AIMS ONHOMEPHOH OGpaTHOI
PI1JIHB, a Takxke /1151 BOBACUCHHS X B HAyYHbIe HCC/ICAOBAHNS B JIA AHEHHA noTeHIMana AciicTsii [Texcr] /T.C. Kypmasammesa, A.Jbx.
Annmenxo // Ussectus OmTY. - 2023. - Ne3. — C.147-163 — To xe:
CIIHCOK ONYBJHKOBAHHBIX PABOT 10 TEME JIHC( DOHHBIH pecypc). — Pexum nocryna: hitps:/elibrary.ru/item.asp?id=59461677
. Kypmanaanesa, I'.C. EmMHCTBEHHOCTb pelICHHS JAB) 0 va G.S. The existence of a solution of the two-dimensional direct problem
PacnpocTpaHeHHs NOTEHUHana AcicTBHH mno of the action potential along nerve fibers [Text] / AJ. Satybaev, G.S.
Kypmananuesa, A.J[kx. Carnibacs / Bectank Kuipr.-Poc. Cia va - Filomat — Vol 33, Ne5 (2019), - p. 1287-1300 — To xe: [SnexTponHbii
Tl9 -Ne4. - C. 19-25 - To xe: [3nex‘rponmﬂ c]. : ; M goctyna: https:/elibrary.ru/item.asp?id=43243796
/el ru/item.asp?id=38171884 - prifackas Pecny6iuka, [TporpamMMa pemmieHHS OAHOMEPHBIX 0OpaTHRIX
.Kypum-eu,l‘c UncneHHslif MeToO, ,.,.. PacnpocTpaHeHHs HEPBHOTO HMMITY/Ibca 110 HEPBHOMY BOJIOKHY.
pacripoCTpaHeHHs INOTEHIHAaNa JACHCTBHH Jlno ; " Kypmananuesa, A.J[x. CarmGacs, }0.B.Anumenko; bumkek.
Kypmananuepa, A JIx. Cariibaes // [Ipo6nemMsl aBTOMATH) - Ne20240002.6; 3ass. 11.01.24; ony6n. 05.12.23. To xe:
37. - Ne2. - C. 99-109 - To xe: [Snextponnnii pecype] Mk pecypc] - Pexum  gocryma:  http://patent.gov.kg/wp-
Jlelibrary.ru/item.asp?id=42835221 2024/05/%D0%98%D0%9C-2024. pdf
. Kypmanaamesna, F.C. Pa3paGoTka  WHC/CHHOrO  AArC e s PecnyGanka, [TporpaMma peiieHHS OJHOMCPHBIX MPSMBIX
KoapduiHeHToB OHOMEpHOI 06obIeHHOH 0BpaTHO plcnpoc'rpaneuuuepum HMIyZbCa 10 HEPBHOMY BONOKHY.
ﬂmﬁmm&mmouymomy['rm]/ C. Kyp &Kyptun.ueu, AJIx. Carmibaes, 10.B.Annmenko; Buuikex.
Caru&en//ﬂpoﬁmuumoummuynm- 2], - 1549 rent). - Ne20240002.6; 3ass. 08.04.24; omnyGa. 95 12.23. To ’xe
To xe: [SnexTponnIii pecype]. o - ¢ »- ol pecypc]l. - Pexmm  jmoctyma:  httpY/patent.gov.kg/wp-
https://elibrary.ru/item.asp?id=47242279 e 0ads/2024/07/%D0%98%D0%9C-72024.pdf
. Kypmanammesa, I.C. Unciennoe pemicHue oAHOMEpHOH b L
3a/1a9H PacnpOCTPAHCHHSA NOTCHIMANA ACHCTBHI 110 HEPBHOMY

. Pa3paboTaHbl yCTOHYHBBIC YHCICHHBIC AITOPHTMBI H
NpAMBIX H OGpaTHBIX 3a/a4 PacnpOCTPAHCHHA MOTCHIK
BOJIOKHY, [IPOAHATH3HPOBAHE! BO3MOKHOCTH HX IPHMCHCE

':wnq C MOMOMBI0 YHCICHHBIX OKCTICPHMCHTOB Ha
PazTHYHBIX THTIOB HCKOMBIX KOXDOHIHEHTOB.
. Co3jlaHB! IPOrpaMMHbIC KOMILICKCH /U1 PENICHHA O/HC




<, PE3IOME
Kypmananesa I‘y.n;::rﬁa:aaml «Eiepn oo unn K L mesoii I'yaniat Cansienusn: na emy: «PaspaGorka
n"l’m”q".s' 13.18 - oy 1 mcuecm . ' : De ip-nl H 06paTHOI 321aYH PACAPOCTPANEHNS HOTEHMHANA
ot g ""m."m HOMY BOJOKHY» HA CONCKAHMNE YUeHOI CTenenH KauaniaTa
FROTPABARNLES NAMEACKLTEN “:i"-' ” ‘“ - “‘ X HAYK 0O cnenuaabnocTH 05.13.18 — MmaTemaTHueckoe
BAEMACPENER KANANAATE RANM YHCICHHBIE METOIbI H KOMAIEKChI HPOrPAMM
PE3IOMECH

g IBa: Maremariueckas MOJeNb, YPAaBHCHHE pacIpOCTPAHCHHS
iCTBHI Mo HepBHOMY BosokHy (PTI/IHB), mpamas u obpaThas 3ajaua,
i peryNsSpH3OBaHHEI MeTOJ, YHCJICHHBIH ITOPHTM, TIpadHKH

¥ Banns: B kauecTBe OCHOBHOIO 0GBEKTA HCCAC/IOBAHNS BHIOPAHH
Hannpeenyn o0bexTHcm: M3wijieeHyH  Herw: s § . mnoﬁpﬂmmqupawam‘ncﬁpod)mm
udmnmmrmemmmmm ccaeposanns: JlucceprannonHas pabora mocamiena pa3spabotke,
(GOpMyIHPOBKACH TAHAAIIAH. X 0 W mpan KCHWSM UHCJCHHOTO pCICHHS MpAMEIX 3372y YPaBHCHHS
HO-PA3HOCTHBIM  MCTOZOM,  HCCICHOBAHHEC  BONPOCOB
i NPHOTIKCHHOTO PEllieHHS MPAMBIX 32124, IOCTPOCHHIO

5 |

Hermsru ce3aep: MareMaTHKaJIBIK MOJIC/Ib, apaKeT 10
GoloHYa  TeHJEMecH, Ty3  JKaHa 'recxepn
PperySpH3alHUIAHTaH BIKMAChl, CAH/IBIK aJITOPHTM, 9

TY3 XaHa TECKCPH MaceJICICPHH YeKTYY- aﬁupnmx
HIITeN YBIIyyra, Ty3 MacejelepAHH GomKoaayy -
XKaHa TYPYKTYYAYTYH -’.-Mxm:-u
93 GOATOH HeKTYY-aibPMANILIK perySpHIalHANAHTaH BIKM: BIAHHIO AITOPHTMOB H HX PEATH3ALMH C TIOMOLIBIO KOMITHIOTEpa.
i : JH)N! ‘ AoBaums. [Uis pelicHHs NpAMBIX H OOpaTHBIX 3a/1a% JUIS YPaBHCHHS
:m;;ﬂ“::x m.:)nyey:y Hurren 'lh;ly')’y UITTOPHTMJIC] :‘ 10 i MCTOJl XapaKTCpPHCTHK, METOJ BBIACNCHHA OCOGCHHOCTEH,
I : - : MCTO/l H KOHEYHO-Pa3HOCTHBIH PEryASpH30BAHHbIH METO.
- H"‘““'Y:Ysml’“ Heps ml::immu no 2 Pe3yABTATH M MX HoBH3HA: [IDC/UIOXCH NMOMXON K DEMICHHIO
HIEMECH YHYH XQHA TeCKEPH MACCNCNCPIH Hedyy YIYH M PAMBIX 3a/la4 YpaBHEHHA HCHPOQH3HONOTHH;  JIOKa3aHhl TEOPEMBI
esmqenyr;epxyﬁemuyymu,:?y AYBUIBIK  BIKN DCTH, TCOPEMBI CXOJMMOCTH M TIONYYCHB! OICHKA YCTONYHBOCTH KOHEYHO-
ANBIHraH HATBIKANAD KaHA ANAPALIH EAHBLIBIIGI: H ' Y‘“P“d“l’”‘ﬁ 3a/1a4H; JUIA pAia O/THOMEPHBIX
TCHACMCHHH JKH 0/T46MIYY TY3 Mace/Ie/icPHH 4edyyre M: 5 H MOKa3aHa CXOAMMOCTh K TOYHOMY pellieHHIo; pa3spaboran

AHHOIO MCTOA3, HMCIOIIHX ITPAKTHYCCKOS 3HA4YCHHC B

TeopeMachi, KblHHATYYqylTyk Teopemachl nmuamu oM ‘pqummuﬁ METOJ peIiCHHS OJHOMEpHOIl obpaTHOM
HeKTYY-aif ipMATLIK ACEDOUNE B ipodu3HONOrHH; paspaGoTaHE! YHCACHHEIC ANTOPHTME! PEIICHHS Ha
HCHpPOGU3HONOIHAHBH GUP erueMayy TeckepH uawm YH  3aj1a¢ npenmonnuuarommcrepc
HCUHMHHHH WAPTTYY TYPYKTYYIyryHyH 6aanoonopy aisiHat, Té s nop :  mpakTHdeckas ~MCIMUMHA,  HeifpoGHonorMs W
KOpCeTYNIeT; HeKTYY- K perynspH3auMaNaHraH BIKMAchl R z r
KOMITHIOTEp/IC HIIKE AINBPhUITaH. aril

Koanonyy weiipecy: npaktukansik Mﬂm
HelfpokibepHeTHKa. y
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nerve fiber, direct and inverse problem, finite-difference reg
algorithm, solution graphs. e
Object of research: Various formulations of direct and inverse
namphysiologyeqmtionwerccmnasthemhobjeaof
Pu'pueofruurch:’lbcdissertationworkis
justiﬁeationandapplicaﬁonsoftbenumerhlsolnﬁoq_
neurophysiology equation using the finite-difference meth
uniqueness and stability of the approximate solution of direc
of numerical solutions to one-dimensional inverse problems
potcuﬁalofanerveﬁberbasedonthcﬁnite-diﬂ'uence egula
practical significance in neurophysiology, the creation of a
implementation using a computer. e
Research methods: To solve the direct and inverse problem
acﬁonpo(ent’nlpropagaﬁonalonganerveﬁba,drmﬂhod'of haracter

of feature extraction, the finite-difference method and the fi ~ Kypmanammesa ['yassar Caasiesua

method are used. P R
The results obtained and their movelty: an approach to solv eHHOTO pemenus NPsMoil i 06PATHON 3229H PACHPOCTPARCH S

direct problems of the neurophysiology equation is p oposed; uniquene BOTEHUMANA AeiicTBUI 10 HEPBHOMY BOIOKHY

convergence theorems were proved and an estimate of the -

solution to a two-dimensional direct problem was obtained

dimensional inverse equations of neurophysiology, estimates
the finite-difference solution are obtained and convergence to the e
a finite-difference regularized method for solving the one-dimensiona
the neurophysiology equation has been developed; Num erical algorithr
problems were developed and implemented on a computer. +3
Field of application: practical medicine, neurobiology an
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