OT3bIB

Hay4yHOI'0 PYKOBOJIHUTEIA Ha JUCCEPTALIUIO
Tumenko boraana Bukropornya
«Pemienys ¢ MepexoHBIMH CIOSMH B CUCTEME YPaBHEHHH peakimsa-Iu( y31s ¢ pa3phIBHEIMH
HCTOYHHKAMH PA3INIHON HHTEHCHBHOCTH,
NpeACTaBICHHYIO Ha COMCKaHUe YYEHOM CTeNeHy KaHauaTa
(bH3UKO-MaTeMaTHYECKUX HAYK MO CIEIHATbHOCTH
1.1.2 — nuddepeninanbabie ypaBHEHHS U MaTeMaTH4yeckas pu3nka

Hucceprauus Tumernko b.B. mocBsamena wuccrenoBaHWi0 — pemieHWH ¢ BHYTPEHHHM
EPEXONAHBIM H IOTPAHHYHBIMH CIOSMHM CHHTYJISPHO BO3MYLIEHHBIX CHCTeM peakius-muddysus c
Pa3IHYHBIME CTETIEHAMH MaJIOro apaMeTpa IPH CTApIIHX MPOXU3BOJHBIX. OIHUCBHIBAIOIIMX ITPOIIECCH] B
Cpellax ¢ paspeIBHBIMH XapakTepHcTHKaMu.. CHCTeMBl CHUHTYISPHO BO3MYLIEHHBIX YpaBHEHHH
HaXOoJAT CBOE NPUMEHEHHE, HAIpUMeEp. B MOeIIX OUO(UINKH, XMMHUYECKOH U (U3HYECKOH KHHETHKE.
rae Momenupyemble (H3MUYECKME BETMYMHBI HMEIOT DPE3KO HM3MEHSIONIHECS XapaKTepHUCTHKH B
001aCcTaX. MPOCTPaHCTBEHHEIH pa3Mep KOTOPbIX MHOIO MEHbLIE pasMepa Beeil MoIebHO#i obacti. B
TaKOM CITy4ae TOBOPAT O HAJIMYHH BHYTPEHHETO IIEPEXOAHOTO CIIOS B TOCTAHOBKE 3a7ayul. a GyHKIHH.
obnanarompe OONBLIMM TPATHEHTOM BO BHYTPEHHEM MEPEXOIHOM CIIOE HA3BIBAIOT KOHTPACTHRIMH
cTpykTypamu. B nuccepraumu Tumenko b.B. mpoBomuTcs aHanuTHYeckoe HCCleIOBaHHE peIICHHH
CHCTEM YpaBHEHHH ¢ pa3pbIBHBIMH MpaBBIMH YacTAMH. KOTOpHIE HCIONBIYIOTCS B MOJENAX
ABTOBOJIHOBBIX IIPOLIECCOB B NOJOOHBIX Cpe/ax.

PaHee MeTO/BI aCHMITOTHYECKOTO aHANK3a., Ha KOTOpPBIX Oazupyercs qucceprauus THIIEHKO
b.B.. mpuMeHsANNCE U1 CHCTEM CHHIYISIPHO BO3MYIUEHHBIX YPAaBHEHHH THNA peakuus-aubdys3us.
HMEIOIIMX pELIEHHd BHJA KOHTPACTHBIX CIPYKTYp. B ClIydyae KOIJla pEaKTHBHBEIE ClaraeMble
ONUCBIBAIMCE TJIaJKUMH (YHKIMSMH. B 4acTHOCTH BacuiseBoit A.B.. ByryszoeiM B.®. ¢
coaBropaMu. Kpome Toro. 6onee AByX necsaTKOB paboT. KacaroIIHXCs CKaISIPHBIX 3a1a4 ¢ P3PBIBHBIMH
Ko3hdunrenTaMi. onyOIMKOBAaHO aBTOPaMH., BXONSIIMMH B  HCCIENOBATENBCKYK) —TpYIIY.
3aHUMAIOIIYIOCA aCUMIITOTHYECKOH TeopHel Ha Kadeape MaTeMaTHKH (QHU3HUECKOro (axyibTeTa
MI'Y. HoBH3Ha HccenoBaHui. IPOBEAEHHBIX B AUCCepTaliMOHHON pabdore Tumenko B.B.. coctout B
MOIYYeHHH Pe3yIbTaToB, KacaloUIMXCs CYIeCTBOBAHHS, eIHHCTBEHHOCTH H YCTOHYHBOCTH PELIEHHI ¢
BHYTPEHHUM MEPEXOIHBIM CIIOEM CUCTEM YPAaBHEHHH C pa3pbIBHBIMH PEaKTHBHBIMH YICHAMH.

OCHOBHEIM METOZOM HCCIENOBAHMS B IHCCEPTALUHM SBIACTCS ACHMITOTHYECKHMH METOjl
nuddepeHIHaNTbHEIX HEPABEHCTB. JTO 0COOBIH CMOCO6 MOCTPOEHHs BEPXHETO H HHKHETO pelleHHid
3amaud KaKk MoAM(pUKalHi acHMITOTHYECKOrO NpHONMKeHHs pelneHusa. Kak cieayeT M3 IpHHIMIA
CpPaBHEHMA, TOYHOE pCIICHHE 3a/a4d 3aKIIOYEHO MEXIY BEPXHHM H HHIKHHM PpelleHHsSMH
Ilpumenenne 3Toro nmoaxoda ocobeHHo 3(hEKTHBHO MPH aHANM3€ CHCTEM. Beb OHM 3HAYHTEILHO
Oonee TpymoéMkHe Kak IIi aHATHTHYECKOTO, TAK M YHCIEHHOTO HCCIEIOBaHHA, YeM CKalpHLIE
ypaBHenus. Kpome Toro. npuMeHeHHe aCHMIOTOTHYECKOTO MeToja JAu(depeHIaibHbIX HEPABEHCTB
O3BOJIAET C(OPMYJIHPOBATE YCIOBHS CYIIECTBOBAHHA M YCTOMYMBOCTH DEIICHHil. KOTOPBIE MOKHO
HCIIOJIL30BaTh MPH aHAIW3e MPUKIAIHBIX 38/1a4.

O6nacts JIOKalIu3aliy IEPEXOAHOro CJIod 3a4acTyld MOMKHO OIIpC/C/IMTL Ha OCHOBE
ACUMIOTOTHKHA HH3KOI0 NOpsiKa (HYHEBOFO HIIH TIEPBOIO). 3TO TO3BOJIAET [MOJIYHYUTh XOpOoHIce
Ha4dallbHOE HpH6JIH}KeHHe 7151 YUCIIEHHOTO CYETa, KTOpoE GYHGT HAXOOUTHECA B 00J1aCTH YCTOﬁqHBOCTH
CTallTMOHAPHOI'O PEIICHH. TEM CaMbIM CHHMAaETCH BOIIpOC 000CHOBaHHOCTH YHCIEHHOTO PECUIICHHA.



Pabora Tumenko b. B sBnsiercs npedMyLIECTBEHHO TEOPETHYECKOH. €€ Lelb — UCCIIeJOBaHHE
KOHTPAaCTHBIX CTPYKTYp B HEIMHCHHBIX JBYXKOMIIOHCHTHBIX CHCTeMax peakuus-muddysus c
Pa3s/IHYHBIMH CTCIICHAMHA Majioro ITapaM€Tpa IIpH CTapHIPIX MNpOHU3BOJHBIX B CJIe,H,YEOIIIPIX cliydasax:

1) ¢ norpaHMYHBIMH CIOSMH H TTaIKUMH PEaKTHBHBIMH YICHAMH;

2) ¢ pa3pHIBHBEIMH NPaBBIMH YaCTSAMH (PeaKTHUBHBIMH YJIEHAMH ), HMEIOIITUMH Pa3phIB EPBOTO
poaa:

3) B M3BECTHOM BHYTpEHHEH TOUKe HHTEepBAIa WIH Ha H3BECTHOH BHYTpEHHEH rI1aaKoH
KPHBOH 00JIaCTH B. COOTBETCTREHHO. OJTHOMEPHOM H IBYMEPHOM IPOCTPAHCTBAX, & TAKKe
[IPH pa3/IMYHBIX YCIOBHSIX KBa3UMOHOTOHHOCTH;

4) ¢ pa3speIBHOM IO NEPBOI U3 HCKOMBIX [IEPEMEHHBIX PABOH YACTHIO IEPBOI0 YPABHEHUS U
[J1aIKOH 110 BCEM IIEPEMEHHAIM I1PaBOH 4acThIO BTOPOIO YPaBHEHHUS B OJTHOMEPHOM ClIy4ae.

C yuéToM cKa3aHHOTO BbIlIE, TEMAaTHKA HCCaenoBanus Tumienko b.B. sengercs akTyansHo#H
KaK B TEOPETHYECKOM ILIaHEe, TaK U B IIPAKTHYECKOM.

CrpyktypHo aucceprauust Tumenko b.B. cocTonT u3 Beienus. 0630pa TUTepaTyphl. MATH
CofiepKaTe/IbHBIX I71aB, 3aKJII0YEHUs U CIIUcKa TuTepaTypbl. O0béM auccepramuu — 111 cTp.

Beenenue npeacraBnger coGoit 00IIyH0 XapaKTEepHCTHUKy pabOTBI, B YacTHOCTH, B HEM
000CHOBBIBaeTCS €€ aKTyalbHOCTb, IPHBOIATCS LIENIH, HOBU3HA, 3HAYUMOCTH H OCHOBHBIE PE3Y/bTATHI
paboThl.

O630p MUTEpaTyphl HOCBAIIEH KPATKOM HCTOPHH HCCIIEI0BAHMIM B 001aCTH aCHMIITOTHYECKOMH
TCOPHH. & TAK)KE HEKOTOPBHIM COBPEMEHHBIM pe3yJIbTaTaM B 00J1aCTH 33134 ¢ Pa3phIBHBIMH YICHAMH.

Ilepass rnaBa sBIseTCA BCIIOMOTATeNbHOM — BO H30ekKaHWe B JalIbHEHIIEM W3IHITHHX
NOBTOPEHHUH B HEH NMPUBOAMTCH 00LIas MMOCTAHOBKA 3aladyd. TOTJa Kak B IOCIEAYIOIINX IiiaBaX OHa
KOHKPETH3HUPYETCA: TaKKe I[PHBOAATCS  YHUBEpCalbHble 0003HAYeHWss W HEOJHOKPATHO
HCIIOJIb3y€eMBIE B pabOTe YTBEPHAECHUS — JTEMMBI O TOJI0KHATEILHOCTH.

Bropas rmaBa mocesimeHa 0JHOMEPHOH MapabONHUYECKOl 3aiade ¢ IVIAJKUMH PeaKTHBHBIMH
qICHaMH — e€ pelleHHe HMMeeT TOJBKO MOIpaHHuHble clion. MetomoMm BacuianeBoit mocTpoeHO
aCHMIITOTHYECKOE MPHOIHKEHHE pellieHHs] CTAllHOHAPHOM 3a1aui, IpH MOMOIIH aCHMIITOTHYECKOrO
MeToja qudepeHIHaNbHBIX HEPABEHCTR MOCTPOCHBI BEPXHEEC U HH/KHEE PELICHHs TOH 3a1d4H KaK
MOIH(pUKAIMH AaCHMITOTHYECKOTO TIPUBIIHIKEHHS I YETHIPEX CIIy4aeB KBA3MMOHOTOHHOCTH ITPABhIX
4acTed; MOKa3aHO CYNIECTBOBAHME KIACCHYECKOTO PELICHHS CTAllMOHAPHOM 3a/aud. €ro JOKajbHas
€/IMHCTBCHHOCTDb M aCUMIITOTHYECKAs YCTOHUMBOCTh KaK pellleHnsl HayaIbHO-KpaeBoil 3a1auu.

Tpetpst rmaBa — 3T0 HccleOBaHHE OJHOMEPHOW NapaboNHMYECKOl 3aJadd ¢ pa3pbIBHBIMM
PECaKTHBHBIMH 4WICHAMH. HMEIOLIMMH pa3pbiB IIEPBOr0 pojJa B H3BECTHOH BHYTPEHHEH TOYKe
paccMaTpHBaeMOro OTpe3Ka. PelleHHMe 3TOH 3ajayd HMeeT KaK MOTPaHH4YHBIE CIOH. KOTOpBIE C
TOYHOCTBIO 10 0003HAYeHMH HIECHTHYHBl M3YYeHHBIM BO BTOPOM T[WlaBe, TaKk M BHYTPEHHHUIA
IEePeXOMHBIA CJIOH, KOTOPHIH M nexuT B (okyce BHHMaHHS. MeToJoM BacuibeBoil nmocTpoeHo
ACHMITOTHYECKOE IPHOIMKEHHE PENIeHHs CTAlMOHAPHOM 3a4a4H. JIpH MOMOIIH aCHMIITOTHYECKOTO
MeToza AupepeHMaIbHBIX HEPABEHCTB MOCTPOEHB! HETIAIKHE BepXHee W HHKHEEC pEIICHHS 3TOH
3amaud  Kak  MOOM(HMKAIMH  acCHMITOTHYECKOTO TpPHONHMMKEHHS JUIA  YETHIPEX  CIIy4aeB
KBa3UMOHOTOHHOCTH MpaBbiX 4Yacteil. [IpoBepeHa KOpPpeKTHOCTH NMPUMEHEHHS METOJa MOHOTOHHBIX
UTEPALHH C HCIIOJIb30BaHHEM JIEMM O NOJOKHTETbHOCTH IS GyHKIME 13 npocTpadcTts Cobonesa, u
Ha €r0 OCHOBE B COBOKYITHOCTH ¢ TE€OPHEH MOTEHIHAIa JOKAa3aHO CYLIECTBOBAHHE IVIaJKOTO PEIICHUS



CTaHHOHapHOﬁ 3a/a4yy, €ro JOoKajbHas eJWHCTBEHHOCTh M aCHUMIITOTHHECKad ycTOﬁ‘IHBOCTb Kak
PEOICHUA Ha‘IaJII:HD—KpaeBOﬁ 3a1a4H.

~

B UerBé&pToii rnase IpoBeaeHO 0000IIeHHE Pe3y/IbTaToB [aB 2 U 3 Ha ciyyad JIBYMEPHOH
06IaCTH ¢ JOCTATOYHO TNAAKON TIpaHHIIEH M JOCTATOYHO [JaJKOH H3BECTHOW KPHUBOH pa3pblBa
PEaKTHBHBIX 4ieHOB. JIns TMOCTPOEHMS ACHMITOTHYECKOTO MPHUOIMIKEHHS JIOMONHUTEIBHO
HCIoIB30Bad MeTo 1l Buinnka-JliocTepHuka. B KOHIE TTIaBbI NPUBEIEH IPUMED. B KOTOPOM YHCJICHHO-
AHATHTHYCCKH TIONTYYEHO ACHMITOTHYECKOE MPHOIMKEHHE HYJTIEBOTO NOPSA/IKA PEIICHHS MOACTBHOH
3a/1a4ud. a TaKKe WITIOCTPHPYETCs CTAaOUIIM3ALKS YMCIEHHOTO PellleHHs HavalbHO KPacBOH 3al1aul K
PElIEHHIO CTAUMOHAPHOH 3amaud. B ylnoMsHyTOM IIpHMEpe pacCMOTpPeHa IIOCTAHOBKA 3a/avH.
HCIIOIB30BABINAsCA B ABTOBOJIHOBOH MOJENM Da3BHTHs METalolMCOB. pa3pabOTaHHOH COBMECTHBIM
Hay4HBIM KOJUIEKTHBOM Kadeap 6MOpU3UKH 1 MaTteMaTHKH (u3uyeckoro dakynprera MI'Y.

[Tsaras riaBa MOCBAIIEHA HCCISAOBAHUIO OJHOMEPHOH cucteMbl OJIY. y KOTOPOH peaKTUBHOE
craraeMoe B OJJHOM M3 YPaBHEHHH pa3pbIBHO 10 KCKOMOH IepeMeHHOH BI0JIb HYJIEBOIO YPOBHS 3TOH
NepeMeHHOH, a Bce (YHKIMH. BXOIAIIME BO BTOPOE YpaBHCHHE SBILIIOTCA TIaJkuMH. Metomom
BacunbeBoli HOCTPOEHO ACHMNTOTHYECKOE NPHOMIKEHHE PEIeHHMs 3aJa4d BHAA KOHTPACTHOH
CTPYKTYpBI, IPH MOMOIIHM ACHMITOTHYECKOTO MeTonda MH(GEPEHIHANBHBIX HEPABEHCTB IIOCTPOCHBI
BEpXHEe W HHKHEE DEINEHHS 3TOM 3a/a4M Kak MOTU(HKAIMH aCHMIOTOTHYECKOr0 MPHOIMKEHHS
pelleHus Ui Cilydas KBa3sUMOHOTOHHOCTH OJHOIO 3Haka (QYHKIWH B MpaBbIX 4acTAX YpPaBHEHHH
CHCTEMBI, METOJ0M MOHOTOHHBIX HTepalMii ¢ HCIOJIb30BAHHEM TEOPHHM NOTeHIHala [I0Ka3aHo
CYILECTBOBaHME IJIaJKOTO PEIIeHHA.

B sakmoyeHun IIPUBOJATCA OCHOBHEBIE PE3YIBTATHI JUCCEPTAIIUH, & TAKKE NEPCIIEKTHBEI HX
IMPUMCHCHHA.

Cnucok nutepatypsl conepkuT 105 HanMeHOBaHUIA.

B xone uccnenoBanus noiy4eHs! cTporo 060CHOBAHHEIE HOBLIE PE3YIILTATHL O CYIIECTBOBAHUH
H aCHMITOTUYECKOH YCTOMYHBOCTH pPEIICHHH PACCMOTPEHHBIX 3aja4 Ha OCHOBe MOAH(HKAIIHH
ACHMIITOTHYECKOTO MeToa Au(depeHuranbHbIX HEPaBEeHCTB, KOTOPBIE MO3BOJISIOT MPUMEHSTE 3TOT
METOJ JUIsi CHCTEM C Pa3phIBHBIMH CllaracMbIMHU. PesynwTaThl, nonydyennsle Tummenko b.B.. apnsioTcs
HOBBIMH W IIPEICTAB/IAIOT HAYYHBIA H MPAKTHYECKUH HHTEpEC., IOCKOIBbKY MOI'YT OBITh HCIIOJIb30BaHbI
Al TIOCTPOCHHS M 00OCHOBaHMS Mopeneil. Hampumep, B Ouoduszuke, a Takke paszpaboTke
>(Q)EKTUBHBIX YMCTEHHBIX MeTON0B. KpoMe TOro, mojaydeHHBIE PE3YILTaThl O CYLIECTBOBAHHH H
YCTOHYHBOCTH 00OCHOBBIBAIOT KOPPEKTHOCTD YHCICHHOTO PELICHHs. MOIYYEHHOT0, B YACTHOCTH, IIPH
NOMOITH cY€Ta Ha yCTAHOBJIEHHE B 3a[1a4¢ C U3BECTHOH JIOKaIM3aIieit pa3phiBa.

PesynpTaThl auccepranuu Tumenko B.B. ony6imMKkoBaHbl B 5 cTaThIX. 2 U3 KOTOPHIX HAMMCAHE
~

MM JIHYHO. 3 CTaThM HalMCaHBl B COABTOPCTBE. Pe3ynbTaThl. mpeicTaBleHHBIE B JMCCEPTALHH,
nonydensl Tumenko b.B. nuuHo.

Yeteipe ctatbn Tumenko B. B. omy6nnkoBansl B 0TedecTBeHHBIX kypHaTax (BMY. JKBM u
M®, TM®). unnexcupyromuxcs PUHI[ u Bxonsmux nepedens BAK: mepeBomHble BEPCHH 3THX
KypHanoB uHJeKcupytotes B WoS u SCOPUS. Ilstas pabora, kacarorasicsi TEMaTHKH JIUCCEPTALUH,
omybiukoBaHa B KypHaie «Algorithms», uanekcupyemom B WoS u SCOPUS. BxoasieMm Bo BTOPO¥
kBapTuib 6a3el gaHHeix SCOPUS  (aByxmetHud mmmakt-aktop (2022) — 2.3: CiteScore — 3.7).
Taxke pesysnbTaTel JOMOXKEHBI Ha 6 KOHQEPEHIMSX M B paMKaX HAayYHO-HCCIIEIOBATENBCKOTO

CEMHHApa HAYYHOH TpYNNbl M0 ACHMITOTHYECKHM MeEToNaM KadeIphl MaTeMaTHKH (H3HYECKOro
tdakynerera MT'VY.



Cunraro, uro mucceprauus Tumenko B. B. «Pemienust ¢ mepexoaHbIMU CIOSMH B CHCTEMe
ypaBHeHHH peakuusa-TuGdy3uss ¢ pa3peIBHEIMH HCTOYHHKAMH pa3IHYHOH HHTEHCUBHOCTH»
COOTBETCTBYET KPHTEPHSIM. YCTAHOBJICHHBLIM B «[lOJONKEHHH O NPHUCYKIECHHH YYEHBIX CTEleHEH B
MockoBckoM  rocymapcTBeHHOM yHuBepcurere umenn M. B. JlomonocoBa».  Jlucceprarms
PEKOMEHIYETCS K 3alure B AHccepTalMoHHOM coete MIVY.011.8 mo cmemmampHOCTH «1.1.2 —
JunddepeHnnanbHble ypaBHEHHS H MaTeMaTH4eCKas QH3UKa.

Hay4Hb1 pykoBOIHTE!Ib,

JOKTOp (PU3HKO-MaTeMaTHYeCKUX HayK

npogeccop. 3aBeayromuii kageapoi MaTeMaTHKH

¢usmueckoro ¢paxynsrera MI'Y um. M. B. JlomoHocoBa He@énor H. H.
Hedénor Hukomaii Hukonaesny 13 ceHTs6psa 2023 r.



