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OBLIAA XAPAKTEPUCTHUKA PABOTBI

AKTYaJIbHOCTh TeMbl auccepraumu. JluccepranumonHas paboTa TMOCBSIIIEHA
pa3paboTke M OOOCHOBAHHMIO YHCJICHHOTO METO/Ja W ajrOpuTMa pEeIIeHUs OOPaTHBIX
KOO(POUIMEHTHBIX 3a7a4 YpaBHEHUSI TEOdJICKTpUKHU. Takue 3amaud OTHOCATCS K
HEKOPPEKTHBIM 3ajlayaM MaTeMaTh4yecKkod (u3uku, Teopust KOTopbix ocHoBaHa B.K.
NBanosbeiM, M. M. JIaBpenTheBbIM, A.H. TUXOHOBBIM.

Omnpenenenrie KOA(PPUIUEHTOB OOpaTHBIX 3a7ay YpaBHEHUSI T'€OIJEKTPUKU UMEET
IITUPOKOE PACHPOCTPAHEHUE TMPU HHTEPIPETAIIUU TeOPU3NUECKUX JTaHHBIX, TJI€ YacTO
TpeOyeTcs ONpeAeanuTh CBOMCTBA Cpeibl WU PACIOJOKEHHBIX Ha HEKOTOPOM TIiyOuHE
BKJIFOUEHUN C TOMOIIBIO JIOMOJHUTEIbHOW HWH(OpMalKnU, KOTOPYIO MOXKHO MOJYYUTh
IIyT€EM HW3MEpPEHUS HA IMOBEPXHOCTHU BOJIH, OTPAXKEHHBIX OT HEOAHOPOJHOCTEN CPEHBL.
PacnpocTpaneHne 3TUX BOJH OIKMCHIBAETCS YPABHEHUEM B YACTHBIX IMPOU3BOJIHBIX, a
CBOMCTBAa Cpeabpl W TMapaMeTphl OOBEKTAa OIMUCHIBAIOTCS KOd(DPHUITMEHTAaMU 3TOTO
YpPaBHEHUS, B CIy4a€ YPaBHEHUS €OJIEKTPUKU — MPOBOAUMOCTBIO CPEJibl, MATHUTHOMN U
IUBJIEKTPUYECKONU MPOHULIAEMOCTSIMU.

3amada, paccMarpuBaeMas B JMCCEPTAIMOHHOW pPabOTE, OTHOCUTCS K OOpaTHBIM
rUNepOOIMYeCKUM 3a7adyaM JUHAMHYECKOro TUMa. B Takmx 3amadax JOMOJHHUTEIHLHON
uH(popMaIel SBIsSeTCs cliel] pelieHHs TPSIMOM 3a/1a4yu Ha HEKOTOPOM BpEMEHUIOJ00HOM
noBepxHocTH. [logoOHOro poxa 3amaun ObUTM  HMCCIENOBaHbl B padorax M.M.
JlaBpentheBa, B.I'. PomanoBa, A.C. AunekceeBa, A.C. bnarosemenckoro, C.H.
Kabanuxuna, T.II. IlyxmaueBoit, C.II. Illumarckoro u ap. M3 OGoiee HOBBIX padoT,
MoxHO oTMeTuTh M.A. Illunuiennna u H.C. HoBukoBa. B nHamielr pecnyOsivke BKJIaJ B
aTom HarpasiieHnu BHecan A.J[k. Carpi0aes, A.T. MamaTkacbIMOBa.

Tak kak pemeHue oOpaTHBIX 3a/lad JOCTATOYHO TPYAOEMKHUM TMPOIIECC, BO-TIEPBBIX
9TO HMX HEKOPPEKTHOCTh, BO-BTOPHIX HEYCTOMUYMBOCTH IO OTHOUIEHHWIO K OIIHOKaM
M3MEPEHUs, B-TPETbUX OHU 3a4acTyl0 SIBJIAIOTCA HEJIMHEWUHBIMHU, MO3TOMY CO3[aHHUE U
000CHOBAaHME YKCIICHHBIX METO/IOB pPEIICHUs OOPATHBIX U HEKOPPEKTHBIX 3a/1a4 SIBISIETCS
aKTyaJbHOM 3aJaueil, B CHJIy MPAKTHUYECKONM BaXHOCTHM W HEOOXOJWMOCTHU CO3JaHUS
3¢ (HEKTUBHBIX AITOPUTMOB PELICHHUS.

CBsi3b TeMbl JAUCCEPTALMU € NMPHOPUTETHHIMM HAYYHBIMH HANPABJICHHUSMH,
KPYIHBIMM HayYHbIMH MNpoOrpaMMamMu (IPOEKTaMHM), OCHOBHBIMHM HAY4YHO-
HCCJIeI0OBATEILCKMMHU PadoTaMu, NMPOBOAMMBIMYI 00Pa30BATEIbLHBIMM U HAYYHBIMH
yupe:xkaeHusimu. Pabota sBIsieTCS MHUIIUATUBHOM.

Hear u 3apaum ucciaenoBanusa. llenpio muccepTaroHHON pabOTHI SBISETCS
HCCJIEI0BAaHUE MOJIEPHU3UPOBAHHON MAaTEMATHUYECKOM MOJIEIH MPSIMOM M OOpaTHOM 3aaad
TCOAJICKTPUKHU, pa3paboTka, OOOCHOBAHUE alNTOPUTMa YHCIEHHOTO METO/a peIICHUS
npssMOM U OOpaTHOM 3a7ad TEOPJEKTPUKHM HAa OCHOBE KOHEYHO-PA3HOCTHOIO
PEryIsipU30BaHHOTO METO/IA, & TAKXKE €r0 KOMITBIOTEpHAs pealin3alus.



Jst JOCTHMXKEHUs TOCTaBICHHOW 1€ HEOO0XOAMMO OBLIO PEUIuTh CIEAYIOUIUe
3a1a4M:

1. UccnenoBaTh KOPPEKTHOCTb MPSAMOM 3aJaud TIEO3JIEKTPUKH, T.€. OOOCHOBATb
CYILLIECTBOBAHMUE, €IUHCTBEHHOCTh U YCTOMYMBOCTH ITOCTABJICHHOW MNPAMOM 3aa4yu
YPaBHEHHUSI TEOIIEKTPUKH.

2. Pa3pabotarh KOHEYHO-PA3HOCTHBIN METOJI ONpeIeTICHNs MAarHUTHOM MTPOHUIIAEMOCTH B
oOpaTHOM 3ajaye ypaBHEHHUS TEOIJEKTPUKM C MTHOBEHHBIM M  IIHYPOBBIM
VUCTOYHUKAMM.

3. Coznathb KOHEYHO-PA3HOCTHBIM  PEryJsIpU30BaHHbBIN METOL ONpPENCIICHUS
3JIEKTPONPOBOUMOCTH CPENIbl, MATHUTHOW WM AUAJIEKTPUYECKON MPOHUUAEMOCTH B
oOpaTHOM 3a/1aue ypaBHEHUS T'€OIJICKTPUKHU.

4. Pa3zpaboTaTh YUCJICHHBIC AJITOPUTMBI PEIICHUS MPSIMOU U OOpaTHOM 3a7a4 YpaBHEHUS
TEO3JIEKTPUKN Ha OCHOBE BBILICYKa3aHHBIX METOJIOB.

5. CocTaBUTh KOMILIEKC TPOrpaMM Ha OCHOBE pa3pabOTaHHBIX aJTOPUTMOB PELICHHS.

Hayynass HOBHM3HA IOJYYEHHBIX pe3yJbraroB. lccienoBana maremarnyeckas
MOJIENTb TPSIMOM M OOpaTHOM 3ajady TeOdJEKTPUKU C MTHOBEHHBIM U IIIHYPOBBIM
HMCTOYHUKAMU, KOTOPbIE UMEIOT CYIIECTBOBAHUE B NMPAKTUYECKUX NMPUIIOKECHUSAX.

OOocHOBaHAa KOPPEKTHOCTh MPSAMOM 3aJadyd TE€OAJIEKTPUKH, YCTAaHOBJIIEHA €€
YCTOMYHMBOCTh KOHEYHO-PA3HOCTHBIM METOJIOM.

Pa3paboTraH KOHEYHO-Pa3HOCTHBIA PETYISPU30BAHHBIA METOJ PELICHUs OOpaTHOU
3aJ]aui, B KOTOPO W HEOOXOAMMO ObUIO ONPENEeNIUTh WM o - 3JIEKTPOIPOBOIAUMOCTD
cpenpl, WIM & - JUIJEKTPUYECKYK) IIPOHMI[AEMOCTh, WIM x4 - MArHUTHYIO
ITPOHUIIAEMOCTb.

Pa3paboTran 4YHUCIEHHBIM QJITOPUTM W  KOMIBIOTEpHAs peanu3auus 3aaay
I'EODJIEKTPUKU HAa OCHOBE BBILICYKA3aHHBIX METOOB.

IlpakTHyeckass 3HAYUMOCTb, MOJYYEeHHBIX pe3yiabTaroB. [IpakTuueckas
3HAYUMOCTh  3aKJIIOYaeTcss B pa3pabOTKEe HOBBIX aJITOPUTMOB pEHICHUS  3ajay
TCORJICKTPUKH, B BO3MOXXHOCTH NMPUMEHEHUS pa3paOOTaHHBIX aJTOPUTMOB U MPOTPaMM B
MOJIETUPOBAHUM U PEUICHUU Te0(DU3NYECKUX 3a/ad.

[TomyyeHHble pe3ynbTaThl B HACTOSIIEE BPEMs MCIOJB3YIOTCS B yUeOHOM Mpoliecce
Omickoro  TEXHOJIOTMYECKOTO  yHHUBEpCUTeTa Ha  (akynbTere KHOEpHETUKH U
UH(OPMAIIMOHHBIX TEXHOJIOTHH.

OcCHOBHBIE M0JIOKEHHA TUCCePTALUH, BLIHOCMMbIE HA 3aLUTY:

1. MaremaTtnyeckue MOJICIN OJTHOMEPHOMN, TBYMEPHOU MPSMON U OJTHOMEPHON 00paTHOM
3a/1a4 r€03JIEKTPUKHA C MTHOBEHHBIM U ITHYPOBBIM HUCTOYHUKAMU.

2. TeopeMbl CyIIeCTBOBaHHS, €AMHCTBEHHOCTH M TEOPEMBl YCIOBHOW YCTOMYHBOCTU
peLIeHNs IBYMEPHOU NIPSAMOU 3aJ1a4l YPABHEHHUS TE€OIEKTPUKHU.

3. Teopembl CXOOUMOCTH KOHEYHO-PA3HOCTHOI'O PEIICHMs, KOHEYHO-Pa3HOCTHOIO
PEryIsIpU30BaHHOIO pEUIeHUus i1 OJHOMEPHBIX OOpaTHBIX 3a/ady ypaBHEHUS
TEODJICKTPUKHU.



4. YucrneHHble alrOPUTMbI PEIICHUs, pa3pabOTaHHbIE HA OCHOBE KOHEYHO-PA3HOCTHOIO
PEryJsipu30BaHHOIO METO/Ia U MPOrpaMMHAs pealn3alus NpsMbIX U OOpaTHBIX 3a]a4y
YPaBHEHHUSI T€ORTIEKTPUKH.

5. Pesynbrarel pelieHus, Moiy4eHHbIE B BUJIe TpaUKOB, aHAINM3a PEIICHUS.

JInunbli BKJIAA coMcKaTeas. Bce TMonydeHHBIE pe3ynbTaThl JIHUCCEPTALMHU
SBJISIFOTCSI HOBBIMHM M YCTAHOBJIEHBI aBTOPOM. ABTOPOM  JIOKa3aHa BO3MOXXHOCTh
KOMOWHHPOBAHHOTO HCIOJIb30BAaHUSI METOJla BBIMPSIMIICHUS] XapaKTEPUCTUKH, METOAa
BBIJICJICHUSI OCOOEHHOCTEN, METO/1a KOHEUHBIX Pa3HOCTEH sl pellIeHUs MPSAMOM 3a1auu U
KOHEYHO-PA3HOCTHOTO PETYJSIPU30BAHHOTO METOJa JUIs peIieHUs OOpaTHBIX 3aj1a4y
YPaBHEHHUSI T€OATEKTPUKH.

B coBmecTHBIX paboTtax ¢ HayuHbiM pykoBonutenem A.[[x. CatpiOaeBbIM 001Ias
unesi, GopMyIUPOBKA TOCTAHOBKHM 3a/Ja4d MPEIJIOKEHbI HAYYHBIM PYKOBOIUTEIEM, a
MaTEMaTUYECKUE BBIKIAJAKHA, OOOCHOBAHHUSI YMCIEHHBIX pPEIIeHUH UM KOMIbIOTEpHAs
peanuzanus OpsAMod B oOpaTHOM 3a1ay JUisl ypaBHEHUS reodJeKTpuku usnoxeHsl FHO.B.
Anumenko. [Ipu monydeHun pe3yabTaToOB HAYYHOTO MCCIEAOBAHUS OBUTH OMYOJIMKOBAHBI
cratbu ¢ A.K. Kokoszosoii, A.T. MamarkaceiMoBoii, I'.A. Kannei0aesoii, A.A.
AmumkanoBbiM, M.JK. JKanubOekoBbiM. IlucbMeHHOE corjacue COaBTOPOB  Ha
WCIIOIb30BAHUE PE3YNBTATOB MPUIIATalOTC B JOKYMEHTALIUH.

Anpofanuu pe3yabTaToB auccepraumu. OCHOBHBIE pPE3yJIbTAThl, MOJTYYEHHBIE B
JUCCEePTalliU, JOKIAIbIBAJIUCh HA MEXIYHAPOIHBIX KOH(EPEHIUAX:

— Bocbmas MexayHapojHas MOJIOASKHas HaydHas Ikosa-koHdepeHuus "Teopus u
YUCJICHHBIE METOJIbI pElIeHUs] OOpaTHBIX U HEKOppeKTHbIX 3aaau", HoBocubupck, 01—
07 centsops 2016 t.;

— Mexnynapoanas koHpepeHuus “MHpopmManuoHHbIE TEXHOJOTUH U MAaTEMaTUYECKOe
MOJCIIMPOBAaHNE B HayKe, TEXHUKE W 00pa3oBaHUW’, TIOCBAIICHHOW 75-JIETHIO
akanemuka A. JKalinakoBa, buiikek 6—8 okTs0ps 2016 1.;

— B pamkax «MapuykoBCKHX HAay4YHBIX YTCHUN» MEXIyHapoaHas KoHpepeHIus
«BpraucnutenbHas u npukiagHas Mmarematuka 2017» (BIIM 2017), HoBocubupck, 25
nrousg—30 uronsa 2017 r.;

— JleBsTas MexayHapoJHas MOJOAESKHAs HayyHas IIKoja-kKoHpepenuus «Teopus u
YUCJICHHBIE METOJIbI PEIICHUs] OOPAaTHBIX U HEKOPPEKTHBIX 3a7a4», MOCBAIIEHHON 85-
JICTUIO CO HS poXkaeHus akanemuka M. M. JlaBpentbeBa, HoBocubupck, 26 uwoHs — 2
nronst 2017 r.;

— MaremaTtuka B coBpeMeHHOM Mupe. MexayHapoaHas KoH(pepeHIUs, MOCBSIICHHAs
60-neturo Mucturyra maremaruku um. C. JI. Cob6oneBa. HoBocubupck, 14-19 aBrycra
2017 r.;

— Mexnynapoanas koHdepenuust “International Conference on Analysis and Applied
Mathematics (ICAAM 2018)”. 6 — 9 cenrs6ps 2018 r. Typeukuii Kunp: Lefkosa
(Nicosia), Mersin 10, Turkey;



— International Conference «INVERSE PROBLEMS IN FINANCE, Economics AND
LIFE SCIENCES», Al-Farabi Kazakh National University, Almaty, Kazakhstan,
December 26-28, 2017 .

IHomHoTa OTpakeHHs Pe3yJbTATOB AUCCepPTAUU B NyOaukauuax. OCHOBHBIE
pe3yabpTaThl MO0 TEME AMCCEpPTAllMM OMYOJMKOBaHbI B 15 HayyHbIX paboTax, U3 HUX 8 B
KypHanmax, pekomeHgoBaHHbix BAK KP; 1 B Marepmanax MexIyHapOIHOM Hay4dHOU
KoH(pepeHuuu; 1 B 3apy0eKHOM TMEPUOIUYECKOM HM3JaHUU; 2 B IKypHaIax,
3aperuCTPUPOBaHHBIX B cucteme Scopus u Web of Sciense; 1 B xypuane PecrnyOsmku
Kazaxcran, wuHgekcupyembiM Ka3bll (Ka3axcranckas ©0a3a IUTHpPOBaHUS) W
pexomenoBanHbiM KKCOH (KomuTer 1mo KOHTpOIIro B cepe 00pa3oBaHus U HAYKH); B 2
aBTOPCKHUX CBHUJIETENbCTBAaX KbIpreI3naTeHTa Ha CO31aHHbIE TPOrPaMMBI.

Crpykrypa M o0bem auccepramum. Jluccepramuss COCTOUT W3 OIJIABJICHMUS,
BBEJICHUS, MATH TJIaB, KOTOPbIE pa30MThl HA pa3zesibl U 3aKJII0OYEHUN 1O TJIaBaM, BBIBOJA,
MIPAaKTUYECKUX  PEKOMEHJAUWi, CIHCKAa HUCIOJIb30BAaHHOW  jHTepaTypbl U3 88
HaMEHOBaHUM U 5 npuiiokeHuil. OCHOBHOE COJEp)KaHUE TUCCEPTALMU U3JI0kKEeHO Ha 147
CTPAHULAX.

ABTOp BBIpAKAET HCKPEHHIOK 0JIAr0JapHOCTh HAYYHOMY PYKOBOAUTENIO A.(.-
M.H., npogeccopy A.Jlx. CarpiOaeBy 3a IMOCTAaHOBKM 3a/ay, MJCI0 B HCCIEJOBAHUU
METO/Ia, 32 COBETHl W OOCYXIEHHSA Ha dTanax (OpMUPOBAHHUS JAHHOW TUCCEpTAINH, a
TaKXe 3a MOCTOSSHHOE BHUMaHUE K padoTe.

OCHOBHOE COIEPKAHUE JUCCEPTALIMHU

Bo BBegeHMM OOOCHOBBIBACTCS aKTYaJbHOCTh TEMbI JUCCEPTAIIMOHHOW pPAaOOTHI,
dbopMmynupyeTcst 1edb W 3a/laud, U3JI0)KeHa HaydyHasi HOBU3HA, MPAaKTUYECKas 3HAUUMOCTh
pE3yJAbTAaTOB HCCIECIOBAHUI M TOJIOKEHHUS, BBIHOCHMbBIE HA 3alIUTy, YKa3aHa IOJHOTa
OTpPaXKEHUsI pe3yJIbTaTOB, CTPYKTypa U 00BEM JIUCCEPTAIIUH.

B | raaBe «OO030p nureparypbl» NPUBOAUTCS 0030p JUTEpaTypbl IO TEeMe
JTUCCEPTAIMOHHON paOOTHI.

[lepBbie MOCTAaHOBKM 3ajay, KOTOpasi MCCIENYeTCs B JMCCEPTALMOHHON padore,
ObuH uccienoBansl U chopmynupoanbl M. M. JlaBpentseBbiM U B. I'. PomanoBbiM, A.
C. AnexceeBbiM, A. C. bnaroBemeHckum. A pazsutas B.I'. PomaHOBBIM MeToamka
NIOKa3aTeNbCTBA JIOKAJIBHBIX TEOPEM CYIIECTBOBAHUS M EIMHCTBEHHOCTH PELICHUS
OoOpaTHBIX JWHAMHYECKHUX 3a7a4, a TaKXKe TEOPeM E€IUHCTBEHHOCTH U YCJIOBHOMU
YCTOMYMBOCTH B «IEJIOM» IMPUMEHSETCS B MCCICIOBAHUU IIUPOKOrO Kpyra OOpaTHBIX
3amay C.M. KabGanuxunbiM, U UX ydyeHHKamu. HoBble pe3ynbTaThl UMEIOTCS B paboTax
M.A. Hunuiennna, H.C. HoBukoBa. B panHOl oOnacTu ciemayeT OTMETUTh PaOOThI
oreuecTBeHHBIX yueHbIX A.J[k. Carbi0aeBa, I'.A. Kanngeibaesoii, A.T. MamaTkacbIMOBOJA.



Takum oOpa3oM, B JaHHOM TJIaBE€ M3JI0KEHBI PE3yJIbTaThl MCCIICIOBAHHUS OOpaTHBIX
3alad  TUNEpPOOIMYECKUX YpaBHEHUM JUHAMUYECKOrO THIA, TMOAOOHBIX 3ajade
paccmaTpuBaeMoil B JauccepTalmoHHOW padore. JlaHo oOocHOBaHHME METOA,
IIPUMEHSEMOI0 aBTOPOM ISl YUCICHHOI'O PEIIEHUS 3a1a4H.

Bo Il rnaBe «Matepuan U METOJbI MCCIEIOBAHUS» TPEACTABICHBI MaTEepUabl U
METO/IbI, UCTIOJIb3YEMBIE B PEIICHUU MTOCTABJICHHBIX 3a/1a4.

Oo0bekT ucciaenoBanusi. OObEKTOM HCCIEAOBAaHUS B JaHHOW AMCCEPTAIIMOHHOM
paboTe SIBISIOTCS pa3IMyHbIe TOCTAHOBKU OOPATHBIX 3a7[ay T€OJICKTPUKHU.

IIpeamer uccaenoBanus. [Ipenmerom ucciienoBaHus B JAHHOW JUCCEPTALIMOHHOMN
paboTe SIBISIOTCS MaTeMaThyeckass MOJelb 3a7ad TEOdJIEKTPUKU, YHUCICHHBIH METO]
pelIeHNs, a UMEHHO KOHEYHO-Pa3HOCTHBIM PEryJIpU30BaHHbIN, aJITOPUTM PELICHUS, a
TaK>Ke MPOrPaMMHBIE KOMIUIEKCHI U UX () YHKITMOHATBHOCTb.

Mertonsbl ucciaenoBanus. Meromamu UCCIENOBaHUS B JAHHOW JMCCEPTALMOHHOMN
paboTe ABISIOTCSI METO]T BEITPSIMIICHHS XapaKTEPUCTHK, METO/I BBIJICTICHUSI OCOOCHHOCTEHH,
KOHEYHO-Pa3HOCTHBIA METOJ W KOHEYHO-Pa3HOCTHBIM PETYJISIPU30BAHHBIA  METOJ,
MaTEMaTHYECKOE MOJICTIMPOBAHUE, a TAK)KE COBPEMEHHBIE A3BIKU IMPOrPAMMUPOBAHUS JJISI
co3manus nHTEpdeiica mporpaMMel.

C TpeTbeii O MATON TJIaBbI MOCBSIICHBI PE3YyIbTaTaM COOCTBEHHBIX HUCCIEIOBAHUIM
U UX 00OCHOBAHUIO.

B 111l rnaBse ucciegoBana KOppeKTHOCTh JBYMEPHOU MPSAMOM 3aJ1a4d T€03JIEKTPHUKH,
JIOKa3aHbl TEOPEMbI CYIIECTBOBAHUS W  E€IUHCTBEHHOCTHM PCIICHUS  ypPaBHEHUS
TEORJIEKTPUKU, a TAaKXKE EIMHCTBEHHOCTh pPELICHUS 3aJa4d BOJHOBOIO IPOLECCa.
[TocTpoeH KOHEUHO-pa3HOCTHBIN aHanor quddepeHunaiIbLHON 3aJa4u:
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[Ipsimast 3amaua 3akiaroyaercss B omnpeaeneHuu u(z,y,t) w3 3amaum (1), mpu
W3BECTHBIX 3HAYCHUAX & - NUDBJICKTPUYECKOU U i - MATHUTHOM MPOHULIAEMOCTH, & (Z,Y) -
3JIEKTPUYECKON TPOBOAUMOCTH CPEJIbL, A TAKXKE ITPU W3BECTHBIX 3HAYEHUSIX h(y),r(y).

[IycTp OTHOCHUTENBHO MAPAMETPOB YPABHEHUS M HAYAIBHOI'O YCJIOBUS BBITIOJHEHBI
CIIEAYIOLINE YCIIOBUA:

(2,y). i4(z,Y),6(z,y) e Ay, )

h(y),r(y) e A,, 3)

rac

=

pu(x,y) €C*((0,d)=x(-D;, D)),  sup p{p(x,y)}e((0.d)x(-D;,D)),

a= ”pl”Cz((O,d)x(—Dl,D)) . al M,

A _supp h(y) e (-D,D),h(y)eC°(-D,D), 0<M,;,M,,M,,D,,d =const,
? |D=D,+T(M,+a), T=2d/(M,-a), '



[TpuMeHsisT METOJBI XapaKTEPUCTHK M BBIJCICHUS ocoOeHHocTel K (1) momyunm
MPSAMYIO 33J1a4y ¢ JaHHBIMHU Ha XapaKTEPUCTHKAX:

0’9 %9
¥=W+Lﬂ9(a,y,t), |a|<t<T,ye(—D,D),
8,.=Sty)., te[0T],ye(-D,D) , (4)

'9|y:—D = 8|y:+D = 0’

3nece L9(a,y,t), S(t,y) - bynkuuu, 3aBucamue or Gynkumi u(a,y), (e, y),o(a,y),a,, A,
h(y), r(y).

TEOPEMA 1. Ilycth BbinosHeHbI yciaoBus (2)—(3), BBeAeHHbIC YCIOBUS W HOPMBI,
u ¢pyuknus U(e,Y,t) HempepbIBHA U KMEET HEMPEPHIBHBIE TPOM3BOIHBIE TIEPBOIO MOPSIKA

B Q(T,D) u nycth S(t,y)eL,(T,D)). Torna cymecrtsyer 0000IIEHHOE pEIICHUE 3a1a4u
4) B IPOCTPAHCTBE W, (Q(T, D)), riae 001acTh
Q(T,D)={(a,y,t):ae(-T.T),a<t<T —a,ye(-D,D)}.

B pazzaene 3.2. monydeHa e IMHCTBEHHOCTh PEIICHUS JUIS 3a1a4u (4).

TEOPEMA 2. Ilycte Qyrkuun u(a,y),&(a,y),o(a,y),a,, Aa HEIPEPHIBHEL U HMEIOT
HETPEPHIBHBIC YaCTHBIC MPOU3BOIHBIC MEPBOrO IMOPSAKaA, M IMYCTh pelicHue 3amaun (4)
CYIIECTBYET M MPUHAICKHUT C°(Q(T,D)), W BHIIOJIHCHO YCJIOBHE ypaBHEHHs DHKOHaA.
Torga pemenue 3anauu (4) equHCTBEHHO B o0nactu (T, D).

W3 skBuBaieHtHoctH 3amad (4) u (1) ciaemyer, uto perienue 3amadn (1) Takke
€IMHCTBEHHO B oOsactu (T, D), IpH BBITIOJIHEHUH YCIIOBUS TEOPEMBI 1.

B paznene 3.3. mocTpoeH KOHEUHO-Pa3HOCTHBIN aHaNor quddepeHInaIbHON 3a1a4u

(4).
Ve =V, +LV,  (ih, jh, kr e Q)),
Vi =sPli=eNNDj=LL (5)
VA =VE =0, i=-N,N; j=]2i[,2N,

3n1ech ke pa3paboTaH KOHEYHO-PA3HOCTHBIM aJITOPUTM PEIICHUS TAHHOM 3a1a4H.

B pasnene 3.4. noka3aHa €JUHCTBEHHOCTb PELLEHUS JBYMEPHOM MpsAMOH 3anauu
BOJIHOBBIX ITPOLIECCOB.

Takum 00pa3oMm, B [1aHHOM IJIaBE€ JOKAa3aHO CYIIECTBOBAHHME, E€IUHCTBEHHOCTb
JBYMEPHOH IPSMOM 3aJa4M YPAaBHEHHUS I'€OIIEKTPUKU C INIOCKOM IPAHUIIEN U IIHYpPOBBIM
HCTOYHUKOM, a TaKXe HCCIeoBaHa IpsAMas 3aJada Juisi BOJIHOBBIX IIPOLIECCOB.
Ob60cHOBaHA CXOJUMOCTb YHUCIIEHHOTO PEIICHHS K TOYHOMY PEIICHUIO MPSMOM 3a/adi.
Pa3paboTan anroput™ peieHusl.

IV raaBa nocsinieHa MCCIEAOBAaHUIO OJHOMEPHBIX OOpAaTHBIX 3aJlad ypPaBHEHUS
TEODJICKTPUKHU.

B pasnmene 4.1. ucciegoBaHa opHOMepHas oOpaTHasi 3ajada TeOJIEKTPUKH, B
KOTOPOW HEM3BECTHA MAarHUTHASI TPOHULIAEMOCTD 14, (X,) .



2 '
gy = ——— F Uy , Hox -5”0}—10("3)%, x, € (0,d),te(0,T),
Eo(X) o (X) | OX5  ay(X;) OXq &,(X3) ’ ’ (6)
, 1
uo(x3,t)|t<0 =0, up, o™ —Eé(t) +1,0(t),
Uy (%, 1], o= (), te[0OT]. (7)

&,(X;) — W3BECTHAs TMAJICKTPUYECKash MPOHUIIAEMOCTh, 7,(X,) — DJICKTPOIPOBOAUMOCTDL —
U3BECTHAsA (PYHKIMSA, U, (X, t)— PACIPOCTPAHEHUE DJIEKTPOMATHUTHBIX BOJIH.

st perieHus oOpatHoM 3a]1a4u OTHOCUTEJILHO
MPEANOJIOKUTEIHLHO BBITTOTHEHBI YCIOBUS

(1(X), (x),7(x)) € A, (8)
rme A, = {/J(x)ecﬁ(&),y'(w):o, 0<M, <ulx)<M,, 4. < Mg}.

[Tpumenum k 3anaue (6)—(7) MeTOa XapaKTEPUCTUK M TOTIA, TIOJIYUUM CJICTYIOLYEO
oOpaTHYIO0 3a7a4y

Cu 2 A0 E09 g [HO), c e
%—uﬂ+2{ﬂw) eu)}” w005y U Xe@deOT)
1

U(X,t)|t<0 EO, UX|X:0 :—mé(t)+r09(t), . (9)

u(x,t)_,=f), te[0,T],

ko3 pULIeHTOB

[IpumMeHuM MeTol BbIACNIEHUS OCOOEHHOCTEW, W MPEICTaBIsieM PEIICHUE 33aa4u B
BUJIE

u(x,t) =0(x,t) + SOt —|)), (10)
rjae U(x,t) - HerpepbIBHAS (PYHKITHUS.

Ecmu yuects (10), To u3 3amauu (9) momydum cCIeayromyro OOpaTHYIO 3ajady ¢
JaHHBIMH HA XapaKTEPUCTUKAX OTHOCUTEIBLHO S(X)

n " 28’(X) !

Uy = Uy — S(X) Uy (X’t)EA(T)’

u(X,t)L:‘X‘ =S(x), Xe [O,T /2],
u(x,t),_,=f@), te[0T],

11

rae A(T)=A(T,)={xe(0,d),te(0,T,):xe(0,T/2),[x|<t<T —|x|}.

[Toctponm pasHocTHBIN aHajor 3aaa4u (11), rae O(h) — manmlii 4ieH oTopomeH:

Ug = Ug _diuY’ (ih,kh) Ah(T)
uli_sl’ IZO’_N’
1 h N —
gi=- --2.d9, i=1Np. +
208, 213 -
dIZZSi'gU IZT
=1t K=0N,




TEOPEMA 3. Ilycts f(t)eC*([0,T]) u mycTs cymecTByeT pemieHue oOGpaTHOM
3agauu (11), kotopoe ynosierBopsier yciaoButo (8). Ilycts s Manoit T pereHue mpsMoit
samaun U(X,t) eC*(A(T1)).Torna KoHEYHO-pa3HOCTHOE penieHHe oOpaTHOi 3amaum (12)
CXOJUTCS K TOYHOMY pelieHuto oopatHoi 3amaun (11) co ckopocteio mopsiaka O(h) B
kiacce C ¥ CIpaBeIMBa OLIEHKA
maﬁx‘Si —S~i‘s1h||u

2

i=0,N

(13)

ctam’
rie S, - TOuHOe pemenure oopatHoi 3a1aun (11), S, - koHeuHO-pasHocTHOE pemierue (11)
¢ manbm wieraom O(h).

Ecin onpenmenena S,,i=0,N, TO MOXKHO ONpPENENMTh M 4 - PEIIEHHE OOPaTHOM
3agauu (9), uro u s (11).

B paznene 4.2. pa3paboTaHo KOHEUHO-PAa3HOCTHOE PETYISIPU30BAHHOE PEIICHUE IS
3a/1auun

oV (z.t) _ oV (z.1) _[1 b'(z) y'(z)} V(z,t) z(z) V(z.1)

, (Z,t)eRf,

o’ oz? 2b(z) w@ | oz s(z) oz
(14)
V(z,t),,=0, zeR, % =ho(t)+r,0(), teR,,
V@bl =), te[0,2T]. (15)

OOparHas 3amada 3akimouaeTcss B omnpeaesneHur u3 3amaunm (14)—(15) (z) —
AIEKTPOIPOBOJIMMOCTh CpElbl MPHU M3BECTHBIX 3HAYEHUAX x(z), &(z) — MarHUTHOM U

TUDJIEKTPUUECKON MPOHUIIAEMOCTH, a TaKXKe JIOMOJIHUTEILHON HUH(POPMAIMKU O PEIICHUU
npsimoi 3amaun (15).

[IpumeHseM METO XapaKTEPUCTHK W METOJ BBIICICHUS OCOOCHHOCTEH MPHUBOIUM
3agauy (14)—(15) x 3amade ¢ JaHHBIMM Ha XapakTepucTtukax. Omnpenenum (GyHKIUH
V(z,t), S(z)ipu U3BECTHBIX (QYHKUMAX w(z) WU &£(z), U Opu u3BecTHOU (yHkuuu f(t) —
JIOTIOTHUTENIbHAS HHPOPMAITUS O pEIICHUH IpsiMoid 3a1adn.  CTpouM Pa3HOCTHBIN
aHasnor quddepenimansHoi 3axayun (14)—(15).

TEOPEMA 4. Ilycte perienne obpatHoit auddepeninanbaoi 3amgaun (14)—(15)
cymectByer u V(z,t)eC*(A(T)), W BbINOJHAETCS ycinoBue (£(z), u(z),0(z))eA,, TOTIA

OCTPOCHHBIE PEIICHUS (\Zk,Si)o6paTH0171 3aJla4M CXOMAATCSA K TOUHOMY perieHuto (V,*,S,)

oOpatHO muddepeHInaTLHOM 3a7a9i CO CKOPOCThIO Topsika O(h).

TEOPEMA 5. Ilycts pemenue auddepeHnuanbHON 3agadll  CyIIEeCTBYET U
V(z,t) e C*(A(T)), ¥ IyCTh BBINOJIHEHO yCoOBUE (£(2), u(2),0(2)) € A,. Toraa mocrpoeHHOE
KOHEYHO-PAa3HOCTHOE PEry/IIpU30BaHHOE peleHre ooparHoi 3amaun (V,*°,S%) cxomurcs K
touHoMmy pemieano (V,*,S,) oOparHoi nuddepeHIHaILHON 33aJa4yd CO CKOPOCTBIO
ropsiika O(h).

[To moixy4eHHOMY KOHEYHO-PA3HOCTHOMY PETyJIIPU30BAaHHOMY PEIICHUIO 3a7auu
S{ MOJy4YMM KOHEYHO-Pa3HOCTHOE perynspuszoBanHoe pemenue (14)—(15):

10



5 F(b) (1), 2(8?)2} {1(5#.) L (), 2(33)2}
T, =—¢ + + =—g, + =

2 b H; Si 2 & u; H; Si
—c. [1 (&t — Eiatia) n (4 — /U|-1) (87 - {1)} i=1N.
"2 he, i, hus, hS?
B  pasgene  4.3.  paccMoTpeHa  pa3paboTKa  KOHEYHO-PAa3HOCTHOIO
PEryISIPU30BAaHHOIO METOAA pEIIECHUS OJHOMEPHOM 00paTHOM 3amaud  BOJIHOBBIX
IPOLECCOB.

B pesynbrare B 9TOM TaBe, pa3paboTaH KOHEUHO-PA3HOCTHBIN aJIrOPUTM PEILICHUS
U KOHEYHO-PA3HOCTHBIH PETYISIPU30BAaHHBIA METOJ pEIICHHWs O00paTHOM 3amauu
YPAaBHEHUS TE€O3JIEKTPUKM C MIHOBEHHBIM M IIHYPOBBIM HMCTOYHHUKOM, B KOTOPOWU
ONpeAesiIach MAarHUTHAs M JUAJICKTpUYECKass MpoHUIaeMOCTH. COCTaBJIEH arOPUTM
pELICHUS TaHHOM 33/1a4H.

B raaBe V wu3j0XKEHbI YHCIEHHBIE aJTOPUTMbI, OJOK-CXEMbl M MpOrpaMMHas
peay3aius OJHOMEPHBIX MPSAMBIX W OOPATHBIX 3a7a4 IS YPAaBHEHHS T€OIJICKTPHUKH,
M3y4YCHHBIC B I1aBax 3, 4.

B paznene 5.1. mpuBeneHO YHUCICHHOE pEIIEHUE OJAHOMEpPHOM MpsIMOM 3amauu
TEO3JIEKTPUKN C MTHOBEHHBIM Y IIIHYPOBBIM HCTOYHHUKAMU B CIICIYIOIIEH ITOCTAHOBKE:

" (X
L Hor 0) 0 (-2l (1)

ug, X3,t)=m[ 0, (%o )] 14(%), £,(x;) ° ' (16)

(x,1) € R?,

TOE  &,(X3), 4o(X3) — JMDIEKTpUYECKAast W MAarHUTHas IPOHULAEMOCTH, 7,(X;)
DJIEKTPOIIPOBOAUMOCTE CPEIBI, U,(X,,t) — pacHpoCTpaHEHUE DIIEKTPOMArHUTHBIX BOJIH.
YuuThiBas CIECIYIOIINE YCIOBUS:

, 1
U (%3, 0] =0 g, (60| ==2 80 +r0@),  te0T] (17)
&y (X5), 1y (X3), 70 (X5) € Ay (18)
rae A, ={&(%)€C°(R).&, (0)=0,0< M, < &%) <M,, & (%) <My}, 3mech M, M,, M,
TTOJIOXKUTEIBbHBIC ITIOCTOAHHBIC.
X(x,) >0, lim x(x,)=0. (19)

HpI/IBGILCM K prIMOﬁ 3a1a49€ ¢ JaHHBIMHU HAa XapaKTCPHUCTUKAX

_ S (e, = FONEC by (x. 1) € ACT
(X, 00 (1) m uy (x,1), (x,t) e A(T), (20)

u(x,t)|_, =S(x),xe[-T/2,T/2].

t=|x|

Hammmem passoctHsii aHanor auddepennmanbaoit 3amaun (20), wucmomb3ys
CETOYHbIE 0003HAUEHHUS

kK K ~ K
utf: 28|+1 SI 1_ui+1 ul—l_z.i ﬁ u|+1 |1 (Xl,t )EA (T)
2hs, 2h £ (21)

u'=S.,i=0,N.
TEOPEMA 6. Ilycte pemenne 3amaun (20) cymectByer u u(x,t) e C*(A(T)), U MyCTh
BoinosiHeHb!  ycioBus (18), (19). Torma perieHne KOHEYHO-PAa3HOCTHOM 3amaum (21)
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CXOJUTCA K TOUHOMY pemieHuro auddepennuansHoi 3anauun (20) co CKOpOCThIO MOpsiiKa

O(h) u umeer orenky T“* <O(h)exp 2%+h~m-\/g :

B pasnmene 5.2. W3NOXKEHO YHCIEHHOE OIpeNeIeHWe CKOpPOCTH B 3ajade
TCORJICKTPUKHU JIMHUEH C MOTEepsSMH. 3ajiaya TakKe MPUBOJUTCS K 3a/laye C JTaHHBIMU Ha
XapaKTepUCTUKaX. 3aMEHSETCS KOHEYHO-Pa3HOCTHBIM aHAJIOTOM. J[oKka3aHa CXOAMMOCTH
pUOTMKEHHOTO PEIICHHUS K TOYHOMY .

B paznene 5.3. paccMOTpeHO YHCIIEHHOE pelieHue npsMoit 3anayu (6) u oOpaTHOU
3agaun (6)-(7) ypaBHEHHS T'CORNEKTPUKU. M37I0KeHAa KOMIIBIOTEPHAs peav3anus Ha
MPENJIOKEHHBIE  anropuTMblL.  [lomydensl rpaduku  pemieHusi, TPUBEACH aHaIu3
MIOJTy4EHHOTO PEIICHUSI.

Onuuiem anropuT™ pelieHus NpsaMon 3a/1adyu U 00paTHOU 3a/1a4u T€OIJICKTPUKU:

- mo ¢opMmyne S, = /ﬁ i=0,N,ompenensem  S,i=0,N - 3amady c
an -ge

JAaHHBIMH Ha XapaKTCPUCTUKAX]

- 3magenust S, npucBamBaem V.',i=0,N, T.e. ompememsem 3Hadenus V Ha

XapaKTePUCTUKAX;

- 1o 3HayeHusaM V,' ompexnensem V. - mo popmyne Taiiaopa;

- 3areM BeIUmcIsieM V' - mpsimast 3amada;

- W3 peuieHus NMpsMoU 3amadu V,* ompeenseM JTONOTHUTELHYI0 HHPOPMAIUIO JIIs
obparHoii 3amaun: f* =V, k=0,2N - 3TO HYJICBOH CIIOH;

- BBIYHCIIEM TIEpBBIii c0it 1o popmyse V,* = (4 ) /2;

- co Broporo cimos K=2 obpatHas 3amada BRUHCIIETCA 1O  (QopmyIie
Vil =24+ _ V=2 v _{2 Si—Siy + d },{Vik -V } _

h? h? h

hS, , a

d, [V -V, ’
S Y IR RN X,t)eA 2T),
) { ™ (X, t) € A, (2T)
- 3aTeM IpH OMpPEAeNICHUH TOCIEAYIOIIEro Ccliosi 0OpaTHOM 3ajadyu, KaXAblid pa3 MbI
1o Vii =S,, ihe(0,Nh), ompenemnsem 3HaueHue S,i=0,N, B HCXOOHOM KOJIE

porpaMMbl OHH 0003Ha4YeHBI yepe3 Sp,,i=0,N ;

Tak Kak MNpuOIMKeHHass ceTouyHas ¢yHkuus Sp,i=0,N  ompeneneHa, TO IO

1 i_0ON S —Siy ( Va(x)b(x)) b—b, i 0O N
bizsm, i=O0N wu d =:-2 — — -3, 1=0,N MOXHO
S'ae hS,_, Jab, hb, ,

BBIYMCINTh CETOYHbIC IIPHOJMKEHHble (yHKIMM bp,dp,i=0,N, T.c. HeM3BECTHHIE
(YHKUUU 44,0, - COOTBETCTBEHHO.

IIpn pewmreHnH nOpsAMON 3aa4yd YpPaBHEHUS TEODJIEKTPUKM B KadecTBe u(X) —
MarHuTHOW IPOHMIIAEMOCTH 3aJaHbl OJHOBOJIHOBAs, JBYXBOJIHOBas M CTyIIEHYaTas
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Gynkmun. A B KauecTBe AMAJIEKTPUYECKOM MPOHUIIAEMOCTH &(X) U IPOBOAUMOCTH o (X)
B35ThI BOJIHOBBIE (DyHKIIMU U paBHbIe 1. ['myOuHa BeruncieHus T = 4.

Bo Bcex rpadumkax BeBemeHbl rpadukm  pynkmomic:  dpinf(t)=V(0,t) -
JIONIONHUTENbHAs MH(OpManys 11 oOpaTHOM 3a1aul, 4 (X)—MarHUTHAs NPOHUIIAEMOCTb,

¢(X)— AmdeKTpuYecKas NPOHULAEMOCTh, o (X)— mposoauMocts (cm.IL1.).

L

ShokiEcEaBoEcE

118
i
106
o
o9
ass
]
[

a3

@ ® ) 10 120 1 )
© [

Puc. 1. I'paduxu ¢yukiwii  dopinf[  ]— momomuurensrast Puc.2. I'paduku dyrxmmii dopinf] r - nonmomuurenpHas

uHpopMalms st  o0paTHO 3a/1a4u; ,u(X) :=2.1- wundopmainus a1 oOpaTHON  3ajauu; ,u(X) =2.1-
c0s*(48*1.57*r ); mpu o(x):=1.0; ¢(x):=10; r=0.002.  c0s%(48*6.28*r ); mpr  o(x):=1.0; £(x):=L0;
r=0.0005.

st

sgq

. 04
08 02
Kl -
g = 0 2 « 150 20

) a0 10 120 140 160

Puc. 3. I'padukn dysxuumit  dopinf] « |- nomonuurensuas Puc.4. Ipaduku dyukuuii dopinf] r |- nomonaurensHas

uH(OpMaLKs Ui 0OpaTHOH — 3ajauu; y(x) :=Crynenyaras uHdOpMAIHA AT obparHou

dynxcums; npu o (x) :=1.0; #(x) :=1.0;  =0.0033. s o (x) :=Crynemuaran  ymanis; HpH

o(x):=1.0; #(x):=1.0; r =0.0005.

UucneHHple pacyeThl MOKAa3ajly, YTO YMEHBIIMB CETOYHBIE IIArd B 1B, YETHIPE,
BOCEMb Pa3, MOKHO YBEJIMYHUTh TOYHOCTh PEIIEHUS 3a0a4U JJIs1 YPABHEHHS T'€OAJICKTPUKU
1.4+1.8 pa3za.

[Ipp pemeHnn OAHOMEPHOW IPSAMOM  3aJayd  YPAaBHEHHS  T'E€OIEKTPUKH
HCCIEAOBAaHbl U MPOAHAIM3UPOBAHBI CIICAYIOIINE OOCTOSITENILCTBA CO3JaHHOI'O HaMu
aNropuTMa.

A. UYmnciieHHass YCTOMYMBOCTh ajJropurma. B Xome wuccrnenoBaHus BBISBICHA
YHCJICHHAs YCTOWYHMBOCTH MOCTPOCHHOTO YMCJIEHHOrO alroOpuTMa MYTEM IMPOBEICHUSA
CIEIYIOIIUX JCUCTBUM:

a. IlocnemoBaTenbHO YyMEHbIIATM (YBEJIMUMBAIM) IHArd CETKU U TOJYYUIIH
OTHOCHUTEJIbHBIE TOTPEIIHOCTH PENICHUsI MPSMOM 3aJayd B HECKOJIbKUX TOYKAX. 3J1€Ch
OTHOCUTEJIbHBIE TOTPEIIHOCTH IMOYTH OJWHAKOBBI, YTO WU IMOJATBEPKIAECT YCTOWYHBOCTH

JIrOpUTMa.
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0. V3MenpuMB 1Iarv CETKH B Ka)Ibl TOYKE CETKU, MOJYYWIIM 3HAUEHUS PELICHUS
npsiMoit 3aa4un V(0,t), U BBIACHHIIM PA3HOCTh 3HAYCHHH, T.€. a0CONOTHBIC MOTPEIIHOCTH.
OHU TakKe HE Pa3IMYHbI, YTO NOJITBEPKAAECTCA YCTOWYMBOCTHIO CO3/IaHHOTO aIrOPUTMA.

b. 'nyOuna Berauciaenus. B npsamMoii 3a1aue ypaBHEHHs reodIeKTpUKH X €[0,T].

_T _T
[Hlarn cetku o t u X r_& " h‘AN'

Boluucnenre npou3Boauioch Mpu =4, Kak BUIHO W3 MHOXECTBAa TpadHKOB.
['11yOvHBI BBIYUCIIEHHSI MOKHO YBEIMYMBATh M3MENbyas 1maru ceTku N (Ipu 3TOM, 4TOOBI
ObLTIa YCTOMYMBOCTH aJITOPUTMA), HO B 3TOM Cllydae YBEJIMUYMBAETCS M MAaIlIMHHOE BpeMs
BBIUYHCIICHUS.

B. Kakne Bo3smoxHbl Qynkuuu 4(x), o(x), &(x).

B kadectBe (QYHKIMU u(X)- MarHUTHas HMPOHMUIAEMOCTh — 3a[aBajld Pa3jIUuHbIC

(GYHKIIMK: KOCHHYCOOOpasHble, CTYICHYAThle, a TaKXKe B BHJAE MIHOBCHHOH. B
OOJIBIIMHCTBE CIyYastX BEIYUCICHHE ITPOXOANIO HOPMAIBHO.
3areM IOC/IEIOBATENbHO 3a7aBaliy U Ul QyHKIUH o (X),&(X) KOCHHYCOOOpa3HbIE

(GYHKIIMK, TAC  BBIYMCIACHHE IPOXOIWIO YAOBICTBOPUTEIbHO. B Xo0mIe BBIYHCICHHMIA
BBIICHHJIOCH, YTO PEIICHUE MPSIMOW 3aJa4d YPaBHEHHUS T'CODJICKTPUKH HE CYIIECTBEHHO
3aBUCHT OT 3HaueHWi QyHKIMH &(X) M o(X) - AMDNIEKTPHYECKONH NPOHULAEMOCTH U

MIPOBOJIUMOCTH.
OpnHomepHasi oOpaTHas 3ajaya il YpaBHEHHUS TE€O03JIEKTPUKH peann30BaHa ISl
ynkunii ykasansueix B Tabauie 5.2 (cM. JUccepTanuio), onpeneneHa GyHkuus u(x).

Ha Bcex pucynkax (cm. I1.2.): crinominas - TodHas GyHKIMsS 4 (X), OAHOIYHKTUPHAS
- [(x) mpuOIMKeHHOe pelleHHe OJHOMepHOW oOpartHoi 3amaum u dpinf(t)=V(0,t) —

JOTIOJTHUTENbHASI MH(OpMaILUsl 111 O0OpaTHOM 3aa4Hu.

S — DDA 5 103 D ST AN TP
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Puc.5.I'padukn ¢pynkumit dopinf[- - nononaurensnas Puc. 6. Ipaduku dynkumii  dopinf[r - monomaurensHas

uHpopMarms i 00paTHOM 3a1a4u; y(x) :=2.1- wundopmanms s 0OpaTHOM 3a7a4u; u(x) =2.1-
C0s%(48*0.393%r); mpn  o(x):=1.1-c0s%(0.393*r ); COS*(48%0.393*r);  mpn  o(x):=1.1-c0s2(0.393* < );
¢(x):=3.1-c0s%(0.785* - ); - =0.003. ¢(x):=3.1-c0s2(0.785* ¢ ); r =0.002.

B nmonydenHbIx pe3ynbTaTax BbIBeNEHBI rpapuku GyHKImuu bt(t) m bp(t), mpu t=x-

TOYHAS U MPUOIMKEHHAs BBIYKMCIICHHAs (DYHKIIHS.
OTHOcHTENbHAS MOTPEUTHOCTh PEIIeHUs 00paTHOM 3a7auu  ypaBHEHUS MakcBesuia
cocrasiisieT 1:21%.
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VYcTolunBOCTh pelIeHusl OOpaTHOM 3a1auu ypaBHEHHs MakcBeiuia IPOBEPSIINCH
clenyomuM 00pa3om:
e JI3menpyasii 1IarM CETKM U MPOBEPSUIMCH 3HAYEHUS B COOTBETCTBYIOIIMX TOYKAX
CETKU;
e K nononHuTENbHONM HH(pOpMalUUKU OOpaTHOM 3aJa4yu 3aJaBAIKCh CIydailHble ynca
U IPOBEPSUIINCH pelieHus: 00paTHOM 3a1a4;
e JI3menbyas maru ceTKH, yBEIMUHUBAIM TOUHOCTh PELLIEHUs OOpaTHOM 3aauH.

[Ipu pemernn OgHOMEpPHOW OOpaTHOM 3alauyd  ypaBHEHUS  TE€ORJICKTPUKHU
UCCIICZIOBAHBl M MPOAHAIM3UPOBAHBI  CIEAYIOUIME BO3MOXHOCTH Pa3pabOTaHHOIrO
QIrOpUTMa U TIPOTPAMMBI.

A. Kakue Bo3MOXKHBI QyHKIMS 4£(X) - MAarHHTHas NPOHMIAEMOCTb, KOTOpas

onpeaessieTcs NP pelieHun 00paTHoOM 3a1a4u.
OTHOCUTENBbHO (YHKIUH 4(X) MBI B35UIM B BHAE KOCHHYCOOPa3HOM, CTYNEHYaTOH 1

MTrHOBeHHOU (pyHKIMHU. OTHOCUTENbHBIE MOTPEIIHOCTH COCTaBIsAOT OoT 1% no0 21%.

b. [Jonmyctumble OmIMOKH B JONOJHUTEIbHOH HHpopManuu s 00paTHOM
3a1a4m.

[Ipu BbIUKCIEHUH OOpaTHOM 3a/layd TMOCJEAOBATEIHLHO 3a/laBajid OLIMOKU B BUJIE
nporentax: 1%, 2%, 3%, 5%, 7%, 8%, 10%. AHanu3 moka3an, 4TO B JOMOJHUTEIHHOU
uHdopMaI 0OpaTHOM 3a/ja4u ypaBHEHUsI MakcBelia OMMOKU JTOJKHBI COCTABISTHCS OT
1% no 5%.

B. I'nyOuHa BbIYMCJ/ICHUS 110 X.

Ilepemennas xe[0,T] T — BpeMs, a mar CeTKd MO X PaBHO hle, N —

(bUKCUPOBaHHOE MOJOKUTEIHHOE YKCIO0. B uncneHHbIX pacuérax Mbl OTHOCUTEIBLHO T
B35UIM 4 YCIIOBHBIX €MHHUII, T.6. T =4 Yy.e. 3HaUueHUEe T MOXKHO yBEJIMYUBATH, HO MpPU
9TOM HEOOXOJAMMO YBEJIMYMBATH 3Ha4YeHWE N, YTO W JlaeT YBEIUYCHUE MAIIMHHOTO
BPEMEHU.

I'. YucsieHHast yCTOMYMBOCTD I OpUTMA.

JI7s mpOBEpKH yCTOMYMBOCTH ITOPUTMA Mbl TIOCJIEAOBATEIBHO YBEIUYMBAIMA 1IATH
cerku h,=010,2,03 u T.A4., IPA OTOM OTHOCHUTEIbHAs IIOIPEIIHOCTH B OJMHAKOBBIX
COOTBETCTBYIOIIMX TOYKAX HE pas3jad4yHa, MaJlo OTJIMYaercsd Jpyr OT Jpyra,
CJIEIOBATENBHO, CO3AHHBIM HAMH AJITOPUTM YCTONYUB.

[TpoBepka yCTOMYMBOCTH TaK)Xe MIPOBOIUIIACH CIIEIYIOMKUM 00pa3oM:

1) wu3MenpbyanM IIard CETKM W CPaBHUBAJIUCH IIOJIYYEHHBIC pPeE3yibTaThl U
IIOT'PELIHOCTH B COOTBETCTBYIOIIMX TOYKAX;

2) NOTMOJHUTENBHON MHGOPMAIIUU JIJI1 00paTHBIX 3a7ad 3a/1aBajiCh Majible OMMOKU
Y IIPOBOJAUINCH PACUCTHI.

/1. Pazpemaomasi cnocOOHOCTH aJITOPUTMA.

OrneHka MEXIy TOYHBIM bt M MPUOIMIKEHHBIM bp, perieHus MU OOpaTHOM 3ajauu

YPaBHCHUA I'COIJICKTPUKHU UMCCT BU/:

hZ
max bt; —bp; | < 3”\/”@(@)

i=0,N

15



TOYHOCTH OTHOCHTEIBLHOU IMOTPCIIHOCTH

bl

|bt, —b
b

JIACKPETH3aUMU h, ¥ OT HOPMbI pelieHus IpsiMoid 3anaun |V || AT

VYKa3aHHas 3aBUCHUMOCTh M3yY€HA HAMM IPU PA3IMYHBIX pacueTax COCTABICHHOMN
nporpaMMbl. AHanKM3a MOKa3all, YTO YMEHbBIIEHHUE I1ara JUCKPETU3ALNN TOJIOKUTEIBHO
BJIMSIET HA TOYHOCTh pelieHus oOpatHoi 3agaun. Hanpumep, ymenbiienue mara h, B 10

pa3 MaeT yMEHBIICHHE OTHOCHUTENIbHOW morpemHocTu 8-10 pa3. YBenuueHue 3HaueHUA
IpU pEIICHUU MPSMOM 3a/addl OTPHUIIATENIbHO BIIMSET HAa TOYHOCTh PEIIEHUs 0OpaTHOMN

-100% 3aBUCUT OT BEJIMYMHBI IIIara

3aa49M YpaBHCHUS I'COJICKTPHUKH, YTO U IMOTBCPKAACT IMOJTYUCHHYIO OLICHKY.

Anroput™m ObUT TIPOBEPEH Ha PEATBHBIX 3HAYCHHSIX KOI(PDHUIIMEHTOB ypaBHECHUS

reodsiekTpuku. [lomydensl rpaduku. OTHOCUTENbHAS TOTPEIIHOCTh cocTaBmiia ~21%.

Tabmuma 1. O6patHble 3a/1a4un Ha peajibHbIe 3HAUCHUS

Ne Ne OyHKIIAH [Ilar OtH.
/o Puc. BemiectBo o'(X) y(x) g(x) CETKH Iorpent.
1. Puc.7 KBapn 1014101 ~1 3,545 0.005 21,08
2. Puc.8 Crexo | 108-10Y ~1 4-16 0.005 21,49
3. Puc.9 Cmronma 1016 ~1 5,77 0.005 21,38
Hoee—

iy R

5

7 =0.005.

» 2%

%

)
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Puc. 7. u(x):=1; a(x)‘:“zllpower((lo),14); (x):=4; Puc8. u(x):=1; a(x):¥1/power((10),11); e(x):=7;
7 =0.005.




g T —
7
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]
Y

0 » © “ [

Puc. 9.y(X)::1; a(x):lzllpower((lo),16); g(x)::6;
7 =0.005.

B HaHHOﬁ riaaBE€ COCTaBJICH KOHC‘IHO-paSHOCTHbIﬁ AJITOPUTM PCHICHHA OI[HOM@pHOﬁ

npsiMod U oOpaTHOM 3amay, U pa3paboTaHa YMCIEHHAsh KOMIIbIOTEpHAs peanu3anus Ha
sa3pike Object Pascal (Delphi XE7), pe3yiabTaTsl KOTOpOH MOMy4eHbI B BUIE TpadUKOB.
[IpoBeneH aHanmM3 YUCICHHOTO PEIICHUS OINPENENICHHUS HEU3BECTHBIX KOX(P(OHUIIMEHTOB B
o0OpaTHOM 3a/1aye T€03JIEKTPHUKHU.

B BbIBOAAX IIPHUBCACHBI IIOJIYUYCHHBIC B HHCCCpTaHHOHHOﬁ pa60Te OCHOBHBEIC

HAYYHO-IIPAKTHYCCKHUC PC3YJIbTATHI.

B npunoxenun copepxkarcs rpapukd OpsAMbIX W OOpaTHBIX 3a1ad, JIUCTHHT

p33pa6OTaHHOI‘O IIporpaMMHOI'0 KOJda, aKT BHCAPCHUA U CBHUACTCIILCTBA KBIpF BI3IIATCHTA
Ha IMMpOrpaMMHOC IIPUIIOKCHUC.

1.

BbIBO/bI
JlokazaHa KOpPPEKTHOCTh ABYMEPHOW NPSIMOW 3a1a4ud YPABHEHHUS T'EOJIEKTPUKHU C
MJIOCKOW TPAHULEW U IIHYPOBBIM UCTOYHHUKOM, T.€. CYIIECTBOBAHUE U €AUHCTBEHHOCTD
pELICHUS.
O6ocHOBaH © pa3paboTaH KOHEYHO-PA3HOCTHBIM METOJ PEIICHHUs] OIHOMEPHOM
oOpaTHOM 3aJaud ypaBHEHUS TEOJIEKTPUKM C MTHOBEHHBIM M IIIHYPOBBIM
HMCTOYHHUKAMU, B KOTOPOH orpeaensercs KodPPUImeHT Marau THON TPOHUTIAEMOCTH.
Coznman 1 000CHOBaH KOHEYHO-PA3HOCTHBIN PETYJSPU30BAHHBIN METO| ONpEAeTICHUs
ko3 dULIEHTa 3IEKTPONPOBOJUMOCTH B OJIHOMEPHOM OOpaTHOW 3a7adye ypaBHEHMUS
TEO3JIEKTPUKHU.
Pa3paboranbl  ycTOMYMBBIE UYHCIEHHBIE aAJNTOPUTMbl PEIICHUS U  YHCICHHBIC
pealiv3aluy OJHOMEPHBIX MPSAMbBIX M OOpaTHBIX 3a/lay JUIsl YPABHEHHS T'€0AJICKTPUKH,
MPOAHAIM3UPOBAHBl U  BBISICHEHBl BO3MOXXHOCTHM TPUMEHEHHS pa3padOTaHHOTO
aBTopoM amroputrma. [loka3aHa JOCTOBEPHOCTh KOHEUYHO-PA3HOCTHOT'O PELICHUS
OJTHOMEPHBIX OOpPATHBIX 33Jlad C MOMOIIBIO YHUCICHHOTO JKCIEPUMEHTAa Ha TECTOBBIX
npuMepax JJis pa3InuyHbIX BUJOB UCKOMBIX KOA(PUIIMEHTOB 3a/1a4.
Cozfianbl KOMITIEKCHI TTporpamMM JiJIsl PEIICHUs] OJTHOMEPHBIX MPSMBIX U OOpaTHBIX
3a7a4 JUIsl YPAaBHEHUSI T'€O3JIEKTPUKH, OCHOBAHHBIE HA AJITOPUTMAaX METOAOB KOHEYHO-
PA3HOCTHOT'O U OOpaIlleHUs] PA3HOCTHBIX CXEM Kak JIJIsl pelieHus IpsIMOM 3a1auu, TaKk U
JUTsE 0OpaTHOM 3a7auu, T.€. JJIsl BOCCTAHOBJICHHUS OJTHOTO M3 MapaMeTpoB (PHU3UYECKOTO
nporecca. Pe3ylbTaTbl YUCIEHHBIX SKCIIEPUMEHTOB MOKA3aJyd XOPOIIYID TOYHOCTh U

YCTAaHOBJICHBI OTHOCUTCJIBHBIC ITOI'PCITHOCTH BOCCTAHOBJIICHUA NCKOMBIX q)YHKLII/Iﬁ
17



IHNPAKTUYECKHME PEKOMEH/JIALINHN

Ha ocHOBe mony4eHHBIX pe3yabTaTOB MOXKHO OCYIIIECTBUTD:
1. HccnenoBaHHbBIN KOHEUYHO-PA3HOCTHBIN METO/I IIMPOKO MOKHO MIPUMEHUTH ISl IPYTUX
KJIACCOB MPSAMBIX M OOPATHBIX 3a71a4 BOJTHOBBIX MPOIIECCOB.
2. IlocTpoeHHBIC aNTOPUTMBI W pPEATU3ANNM TPSIMBIX W OOpaTHBIX 3a1ad MOXKHO
VICTIOJIB30BATh JJI PEAIbHBIX OJHOPOIHBIX U HEOJHOPOIHBIX CPEL.
3. ANTOPUTMBI W TIPOTPaMMBbI TIPSIMBIX W OOpaTHBIX 3a/ad, MPEIJIOKCHHBIE aBTOPOM,
MOYKHO OCYLIECTBUTH IS IIIMPOKOTO KJ1acca 3a1a4 BOJHOBBIX IPOLIECCOB.
4. Pe3ynbTaTbl MOXKHO NPHUMEHUTH B Y4e€OHOM TIpoIecce, C IEeIbl0 O3HAKOMIICHUS
CTYJIEHTOB C YBIIEKaTEJIbHOM MPOOJIEMATUKON TNPUUUHHO-CIICICTBEHHBIX SBICHUMN
IPSAMBIX M OOpaTHBIX 3a/1a4 U MPUBJICUb UX K HAYYHBIM MCCIICIOBAHUSM B ATOM 00JIacTH.
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Anumenko IQausa BuagumupoBHaHbIH «UeKTyy albIpMa pery/isipu3auusJIaHraH
BIKMAaChl HErH3MH/E Te0dJIeKTPAMK MacejieJlepAd 4Yedyy YYYH MoAesiepAd KAaHA
CAHABIK AJTOPUTMIEPAH HIITEN YbIryy» TemachbiHaarsl 05.13.18 — MmaremaTukajabIK
MOEJI/100, CAHABIK BIKMAJIAP KAHA NMPOrpaMMaJIap KOMIUIEKCH aAUCTUIH 0OHHYa
TeXHUKA WIMM/IEPUHUH KAHIAMAATY OKYMYIITYYJIYK JapaKaChbIH U3eHUIl a1yy YYyH
KA3BUITaH JMCCePTALMSCHIHBIH

PE3IOMECH

AYKBIY c6316p: MareMaTukaiblK MOJeNIb, TE€OdJIEKTPAUK TEeHAEMe, Ty3 »aHa
TECKEPHU Macelle, YeHEM-albIPMAJIbIK YCYJI, CAH/IBIK aJITOPUTM, YEYUM/IUH YHIMECH.

N3unneenyn  o0bexkTHcu:  M3unneeHyH  Hermsru  OOBEKTUCH  KaTapbl
TeOdJICKTPUKTEPANH TEHJIEMECH YUYH ap KaHJal TeCcKepu macesenepauH (popmynanapbl
TaH/1aJIbIN AJIGIHTaH.

M3ninneenyH Mmakcathl: /luccepTauysuiblk UII T€OANEKTPAUK TEHIAEMEHUH TY3/10H-
TY3 MACEJEIEPUHUH CaH]bIK-albIpMayblIbIK BIKMAChl MEHEH CaHJbIK YE€YUMHUH HIITEMN
YBIT'yyra, HETU3/106re jkaHa KOJJAOHYyra, TUKeNel Macenenepant 00mKOIIyy YeHHMUHIH
YHUKAQJAYYJIYT'YH jKaHa TYPYKTYYJIYTYH U3WIII06re apHaJraH, reopusnkana mpakTHKAIbIK
MaaHUTe 33 OOJITOH T€0dJIEKTPUKTEPIUH OUp OT4OMYY TECKEpU MaceeIepPUHUH CaHJIbIK
YEUUMAECPUH KYpYyy, ITOPUTMAEPAM TY3YY JKaHA ajlapibl KOMIIBIOTEPAHH >KapAambl
MEHEH HIIIKE allbIpyy.

N3unpee meroaaopy: ['€odNeKTpUKTEpIUH TEHIEMECH YUYYH TY3 KaHa TECKEpH
MacenesiepA 4Yedyy Y4YYH UEKTYy aiblpMa BbIKMacel 0ap, TECKepu Macenenepau
YypIrapyy/ia aiibipmMa cXeMajaapblH HHBEPCHUSIIOO BIKMACHI JIEN aTaJlar.

AJIBIHI'aH HATBIKAJIAP KAaHA AJapAblH WIMMMH KaHbUIBITBI: T€ORJIEKTPAUK
TEHIEMEHUH TY3[A6H-TY3 MaceseliepuH 4Yeuyyre MaMmuie CyHyIITasnaT, YHHUKaJIJIYYyJIyK
TeopeMajiapbl, KOHBEPIeHIMs TeopemMasapbl AAIWIJICHHUIN, TY3AOH-TY3 YbIrapblIraH
MaceJeHUH aKbIPKbl »KaHa albIpMaubll YEYMMUHUH TYPYKTYyJyryHa 0aa aJbIHJIbI;
T€OIEKTPUKTEPAUH OUp ©T4eMAYYy TECKEepHU TEHIEMENepH YUYYH, YEKTYY alblpMaubLl
SPUTMEHUH IIAPTTYY TYPYKTYYJIYryHyH Oaajapbl ajblHAT jKaHa TaK Ye4UMre
KAKBIHAAIIYYCY KOPCOTYJIOT; TEOdNEKTPAUK TEHAEMEHUH Oup eJ4eMayy TecKepu
MaceJeCUH Yeuyy Y4YYH YEKTEJIreH aiblpMa perysipu3alusyiaHraH bIKMachl CYHYII
KbUIBIHAT; OEpWJIreH TammiblpMasap YYYH YEYUMJIMH CaHJbIK  aJIrOPUTMJECpPHU
KOMITBIOTEP/IE UIITEIUI YbIKKAH KaHA UIIKE alllbIPbUITaH.

Konponyy ueiipecy: bup enuemayy Ty3 kKaHa TECKEpU Macesesiepid YblrapyyHyH
UIITEIUN YbIKKAH bIKMAachl JKaHa AaHbIH NPOrpaMMAaJIbIK KOMIUIEKCH TYPYHIOrY
MPOrpaMMaJIbIK KaMCBhI3/100 CEHCMHUKANBIK, 3JIEKTPOAUHAMUKAIIBIK, 3JIEKTPOMArHUTTHK
TajaaapabH k.0. MaceJeNepruH Yeuyyae KOJJAOHYIIYIlY MyMKYH.
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PE3IOME
auccepranuu AHuiienko FQiauu BiaagumupoBHbl Ha Temy: «Paspadorka moneseit u
YHMCJIEHHBIX AJIrOPUTMOB PpeELICHUS 32424 TIe0dJeKTPUKH Ha OCHOBE KOHEYHO-
Pa3HOCTHOIO PEryJsipM30BAHHOI0 MeTOJa» HAa COMCKAHHE YYEeHOM CTeleHH
KAHAMAAaTa TEeXHHYECKHX Hayk no crneumanabHoctu 05.13.18 — maremarumueckoe
MOJIeTUPOBAHN e, YMCICHHbIC METOAbI H KOMILIECKCHI IPOrPaMM

KuiroueBbie ciioBa: Maremarnueckass MOJIEb, YPABHEHHUE TE€OJJICKTPUKH, ITPAMAst U
oOpaTtHast 3ajada, KOHEYHO-PA3HOCTHBIM PETYJIIPU30BAHHBIA METOJI, YUCJICHHBIN
ITOPUTM, TpaUKU PELICHUN.

Oo0bekT uccienoBanmsi: B kayecTBe OCHOBHOIO 00OBEKTa MCCIIEAOBAaHUS BHIOPAHBI
pa3nYHbIe MOCTAaHOBKU OOpATHBIX 3a/1a4 JJISl YpPaBHEHUS T€0dJIEKTPUKU.

Heas mnccaenoBanmsi: [luccepranumonHas pabora mocBsIIeHa pa3padoTke,
OOOCHOBaHHUIO W MPWIOKEHUSM YHUCIEHHOIO pEeUIeHUs MpsMbIX 3a1ad ypaBHEHHUS
TEODJIEKTPUKHU KOHEYHO-PA3HOCTHBIM METOOM, HCCIIEN0BAHUE BOIIPOCOB
€AMHCTBEHHOCTH W  YCTOWYMBOCTH NPUOIMHKEHHOIO  pEHIeHUsT NpsSIMBIX — 3ajady,
IIOCTPOCHHUIO YHUCIICHHBIX PEIICHU OJHOMEPHBIX OOpaTHBIX 3a/ay TE€OAIEKTPUKU Ha
OCHOBE KOHEYHO-Pa3HOCTHOI'O PETYISIPU30BAHHOTO METOAA, HWMEIOIINUX IPAKTHYECKOE
3HauYE€HHE B Teo(PU3UKE, CO3/IaHUI0 AITOPUTMOB M UX peaju3alldd C IOMOIIBIO
KOMIIBIOTEPA.

Metoabl wucciaenoBanusi. Jljig pemieHuss NpsSMbIX W OOpaTHBIX 3a7ad IS
YPaBHEHHUsI TEODJIEKTPUKH,  SABIECTCS KOHEYHO-PA3HOCTHBIM METOJ, IIPU PELICHUH
oOpaTHBIX 3aJ]a4 Ha3bIBAIOT €r0 METOA0OM OOpaIIEeHUs] PAa3HOCTHBIX CXEM.

IHonyyeHHble pe3yabTarbl M MX HAYYHAsd HOBHU3HA: IIPEIJIOKEH IOAXOA K
PELICHUIO IBYMEPHBIX NPAMBIX 3aa4 ypPaBHEHUS TI'EOJIEKTPUKHU; [OKa3aHbl TEOPEMBI
€IUHCTBEHHOCTH, TEOPEMBI CXOAMMOCTH M IOJYYEHBl OLEHKA YCTOMYMBOCTH KOHEUYHO-
Pa3HOCTHOrO pElIeHUs ABYMEPHOM MpsSMOM 3ajauu; Ui psja OJHOMEPHBIX OOpaTHBIX
YPaBHEHHUSI TEODJIEKTPUKHA ITOJYYEHbl OLIEHKH YCIOBHOM YCTOMYHMBOCTH  KOHEYHO-
Pa3HOCTHOTO pEIICHMs] W TMOKa3aHa CXOJUMOCTh K TOYHOMY pEIIeHHIO; pa3paboTaH
KOHEYHO-PA3HOCTHBIA PETYJISPU30BaHHBIA METOJl PpEIICHUS OZHOMEPHON 0OpaTHOM
3aJladyd ypaBHEHHUS T'€ORJIEKTPUKH; pa3pabOTaHbl YKMCIECHHbIE AJITOPUTMBI pEUICHUs U
peanr30BaHbl HA KOMITBIOTEPE HA TOCTABJIEHHBIE 3a1a4U.

Oo0nactb npuMeHeHusi: Pa3paboTaHHbI METOA pelIeHHs] OJHOMEPHBIX MPSMBIX U
OoOpaTHBIX 3a/lad M €€ MaTeMaThuyecKkoe OOecredYeHHe B BHJIE KOMILIEKCAa MpOrpaMmm
MOI'YyT HauTH IIPUMEHEHUE B PEIICHUHM MPAKTUYECKUX 3a1a4d  CEHCMHKH,
AJEKTPOAUHAMUKY, DIIEKTPOMArHUTHBIX ITOJIEN U T.1.
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SUMMARY
of the dissertation of Anishchenko Yuliya Vladimirovna on the theme: “Development
of models and numerical algorithms for solving geoelectric problems based on the
finite-difference regularized method” for the degree of candidate of technical
sciences, specialty 05.13.18 — “Mathematical modeling, numerical methods and
program complexes”

Key words: Mathematical model, geoelectric equation, direct and inverse problem,
finite-difference regularized method, numerical algorithm, solution graphs.

Object of research: As the main object of research, various formulations of inverse
problems for the equation of geoelectrics are selected.

Purpose of the research: The dissertation work is devoted to the development,
substantiation and applications of the numerical solution of direct problems of the
geoelectric equation by the finite-difference method, the study of the uniqueness and
stability of the approximate solution of direct problems, the construction of numerical
solutions of one-dimensional inverse problems of geoelectrics, which computer-assisted
implementation.

Research methods: For solving direct and inverse problems for the equation of
geoelectrics, there is a finite-difference method, when solving inverse problems it is called
the method of inversion of difference schemes.

The results obtained and their scientific novelty: an approach to solving direct
problems of the geoelectric equation is proposed; uniqueness theorems, convergence
theorems are proved, and an estimate of the stability of the finite-difference solution of the
direct problem is obtained; for a number of one-dimensional inverse equations of
geoelectrics, estimates of the conditional stability of the finite-difference solution are
obtained and convergence to the exact solution is shown; a finite-difference regularized
method for solving the one-dimensional inverse problem of the geoelectric equation is
proposed; numerical algorithms for the solution have been developed and implemented on
a computer for the assigned tasks.

Scope: The developed method for solving one-dimensional direct and inverse
problems and its software in the form of a complex of programs can be used in solving
practical problems of seismic, electrodynamics, electromagnetic fields, etc.
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Anumenko KOausa BaagumupoBHa

Pa3pa0oTrka moneseil 1 YUCJIEHHbIX AJITOPUTMOB PellleHUs 32124 re03JIeKTPUKH HA
OCHOBE KOHEYHO-Pa3HOCTHOI' 0 PeryJ/jsipu3oBaHHOr 0 MeTo1a

ABtopedepat

AUCCCPTal Ha COUCKAHHEC yquOfI CTCIICHHU
KaHJuJgaTa TCXHUYCCKHUX HAaYK

ITomgmucano k mevaru: 1.10.2021 r.
®dopmat 60x84/16. O6bem 1,28 1m.i1.
bymara odcernas. Tupax 25 k3.
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