OT3bIB
odunmansioro onnonenta Miapuonosa Anjipest AHaToIbeBHYA
Ha jmcceprannonnyio pabory Hos I'eoprust Mibnya
«MomduImpoBaHHbIe METO/IbI IBOIICTBEHHOCTH JUISl PEIICHNS BapUAMOHHBIX 1
KBa3WBapHaIIMOHHBIX HEPABEHCTB MEXaHUKHY,
NPEJICTaBICHHYIO Ha COMCKAHUE YYEHOIl CTEICHH KaH/n/1aTa
(Gu3HMKO-MaTEeMAaTHYCCKNX HAYK I10 CICIHaIbHOCTH
05.13.18 — «MaremMaTHUeCKOe MOJICIMPOBAHHE, YNCICHHBIE METO/1bl M KOMILIEKCEI IIPOrpaMm»

1. AKTyajibHOCTBH paboThl.
PaGoTa TOCBSIIEHA MCCIEJOBAHUIO BAapHALMOHHBIX M KBasMBapHallMOHHBIX

HEPABEHCTB OJUIMNTHYECKOro Tuma. PaccmarpuBaioTcs Clelylolue 3aaai  TEOphH
VIPYrOoCTH: KOHTAKTHas 3a/1a4a ¢ TPEHUEM MEXTy YNPYTHUM TeJIOM U abCoNIOTHO TBEPIOH
ONOpOif, 3aj1a4a ¢ TPEIMHONW M YCIOBHAMM HENPOHHKAHHUS GeperoB TpeIMHBI JAPYT B
Jpyra, a TaKXke 3ajaya O pPaBHOBECHH YNPYroro Teja C OTCIOMBIIMMCH KECTKUM
BKJIIOYEHHEM. DTH 3a/1a4yd COJlep)KaT OrpaHNYEHHs- HEPaBEHCTBA HA HCKOMOE PEIICHHUE 1
JIOTTyCKAIOT TPH SKBHBAJIEHTHBIE MAaTeMaTHYECKHE IOCTaHOBKH: 1) kpaeBas 3a1a4a I
nuddepeHIMaNbHbIX  YPaBHEHHH B HaCTHBIX NPOM3BOJHBIX, 2) 3amaya yCJIOBHOH
MHHHMHU3aLMH (QYHKIMOHANA OTEHIHATBHON SHepruy; 3) BapHallMOHHOE HEPABEHCTBO.
[lepBEle MCCIIE0BaHHSA MO TEOPHH BapHaMOHHBIX HEPABEHCTB NMOABHIMCEL BO BTOpOit
nonosuie XX Beka B paborax ®ukepsi I'., Cramnakken I'., JInonca JK.JI. ¥ uX y4YEeHUKOB.
Cpei OTEYECTBEHHBIX YYEHBIX, BHECIIMX BKJIAX B pa3sBUTHE NAHHOIO HarnpasJieHus,
MOKHO OTMETHTb TaKHX HccienoBateneii kak: Mocosos I1.I1., MscuukoB B.IL,
Bepmuuesckuii B.JI.,, Ypanbuesa H.H., Xunymues A.M., Aunnn B.J1., Canosckuit B.M.,
YepenanoB I'.Il. ¥ MHOTHX Jpyrux. B mHacrosiiee BpeMsi TeOpHs BapHallMOHHBIX
HepaBEeHCTB HAXOJMTCS B CTaJMM aKTHBHOIO pasBUTHA H Npe/ICTaBIseT MHTEPEC Kak C
TpaKTH4YECKOH, TaK U TEOpETHYECKOH TOUYKH 3PEHHS.

AKTYyanbHOCTb ~ IIPE/ICTaBJIeHHOM JICCEpPTALMOHHON  paboThl  3aKioyaercs B
MOCTPOGHHH M HCCJIEJIOBaHMM  HOBBIX CXEM JIBOMCTBEHHOCTH, OCHOBAHHBIX Ha
MCHOJB30BAHMM  MOAM(PMLMPOBAHHBIX  (DYHKIHOHAJIOB Jlarpanxa, [ peLIeHUS
BAPMALIMOHHBIX ¥ KBa3WBAPHAIMOHHBIX HEPABCHCTB MEXAHUKH. B pabote mnoxasbiBaeTcs,
YTO NpeIoKEHHbIE MOAM(HUMPOBAHHBIC METO/IbI JIBOMCTBEHHOCTH 0011a71al0T Psi/IOM
MpEMMYILECTB 110 CPABHEHHIO C MX KJIACCHICCKHMHU aHANIOTaMH. OHM NO3BOJISIIOT PeliaTh,
KaK KOJPUMTHBHBIE, TaK M TMOJYKOIPLUMTHBHBIC BapHALHOHHBIC HepaBeHcTBa. Jlnst
MOAM(HIMPOBAHHBIX METO/I0B yJaeTcs Jo0kasaTh CXOAMMOCTE K CEeIUIOBOM  TOUKe
WTEepalMOHHOrO NpoLecca Mo MPSMO 1 JIBOIiCTBEHHOM nepeMeHHbIM. Kpome Toro, B psae
cllyyaeB MOJM(UIUPOBAHHBIE METO/IbI JABOMCTBEHHOCTH SBJAIOTCA 6osee 3¢ heKTHBHBEIMU
C BBIYMCIIMTEIHLHOM TOYKH 3pEeHUs], HeXKEJIN UX KJIaCCHYECKNe aHaJIOrH.

2. CTpyKTYpa M CO/Iep/KaHHe AHCCepTALHH.
PaGoTa COCTOMT M3 BBEJEHMs, TPeX IJaB, 3aK/IIOUeHHsl, CMMCKA COKpalleHWH H

YCIOBHBIX ~00O03Ha4YeHHil, CrnucKa JMTEpaTypbl M3 120 HauMEHOBaHMM, CIHCKa



HILTIOCTPATHBHOIO MaTepuala, BKJIOYalolero 26 pucyHkoB U 6 Tabiuil, NpUIIOKEHHUS.
O6bem pabots coctaisier 108 cTpaHuIl MAIIMHOIMCHOTO TEKCTA.

Bo BBenenuu_npuBoauTes 0630p NMTepaTyphbl, yKa3blBAlOTCS LEIM M 3a/a4
MCCIIC/I0BAHMSL, @ TAKIKE OINUCHIBAECTCSl CTPYKTYpa AUCCEPTalliH.

[lepsas r7aBa nocBsilleHa MCCNEI0BAHMIO KBa3WBapHAllMOHHOrO HEpaBEHCTBA
CHHBOPHHM, ONKMCHIBAIOLIErO 3a/1auy O KOHTAKTe MEXKIY YNPYTHM TeloM H abCoNOTHO
TBEPJIOH ONOpPO¥i ¢ TpeHneM, 3a7aHHbIM 110 3akoHy Kysona. [iist pelueHusi HepaBeHCTBa
HCTIONB3YETCSsl METOJ MOCIeIoBaTeNIbHBIX NpHOImkennii. TlpuBoanTes anropuT™ noucka
CEeJUIOBOM TOYKM MOAM(UUMPOBAHHOrO (yHKIMoHana Jlarpanka, OCHOBaHHBIA Ha
KOMOMHAIMHK anropuT™a Y 13aBbl 1 UTEPATUBHON ProX-peryJspH3alnu, obecrnednBarouiei
CHJIBHYIO BBIITYKJIOCTh MUHHUMHU3UPYEMBIX (DYHKLHOHAJIOB BO BCIIOMOTATeJIbHBIX 3a/1a4aXx.
B xoHnue riaBbl JaéTcsl ONMMCAaHME aNrOpUTMa YHCIEHHOrO pelleHus 3a1a4yd (Ha OCHOBE
MKD) 1 npuBoAsITCS pe3ynbTaThl YHCIEHHOTO CYETA.

Bo BTopoii rnaBe paccMaTpuBaeTcsi HeJMHelHas 3aJaya O PaBHOBECHH YNPYroro
Teja C TPEUIMHOMN, B KOTOPOi Ha Oeperax TpellMHbl CTaBSITCS YCIOBHS BHJ1a HEPABEHCTB,
obecrnieunBatoue TpeboBaHNE B3aMMHOIO HelpoHHKaHus Oeperos (Tpeuunsl). CHauana
HCCIlelyeTcsl IByMepHasi KpaeBble 3a/laud ¢ TPELIMHON BHYTPH yNpPYroro Teja, a Takxe ¢
TPEIIMHOM, BBIXOSIIEH Ha BHELIHIOW TIPaHMIy MO HeHyaeBbIM yrioM. Crpoutcs M
oOocHOBbIBaeTcsl oOIas cxema JBOMCTBEHHOCTH. JlOKa3plBaeTCsi OCHOBHOE PaBEHCTBO
JBOMCcTBeHHOCTH. [l  pelleHust 3aaay¥  MHUHMMM3aUMH  KyCOYHO-KBAJPaTHYHOIO
byHKUMOHANa, [0Jy4aeMoro Iocje AMCKpeTH3aluMu 3aaayd ¢ nomoupio MKD,
MCIIOJIB3YIOTCS METOJ IOKOOPJAMHATHOro cmycka M o0o0meHHblii Meton Herorona.
[TpuBoasiTcss  pe3yibTaThl YHMCIEHHOrO Cuyéra MW cpaBHeHHe MeTojoB. [lanee
paccMaTpuBaeTcs TpexmepHas 3ajaya. Ha ee npumepe cpaBHMBaeTCs NpeiOKEHHBINH B
paboTe MOM(PUIIMPOBAHHBIN METOJL IBONCTBEHHOCTH M €ro Kiaccuueckuii anasnor. Eciu
B MOJAM(DUIIMPOBAHHOM METOJI€ IBOMCTBEHHOCTH Peaju3yeTcsl YNCTO IPAJIMEHTHBIN METOJ,
TO B KJACCHMYECKOM aJlrOPUTME NPHUMEHSETCS METOJ NPOEKUMH IpajucHTa. YKa3zaHHOe
00CTOATENBCTBO OOECNeYUBACT JIyYIYI0 CXOJMMOCTb MOAH(DULMPOBAHHOTO METOJa II0
CpPaBHEHMH C KJIACCHYECKHM.

B Tperpeil rnaBe MccledyeTCs KOHTakTHas 3ajaya TEOPHUM YNPYrocTH ¢
OTCJIOMBILUMCS JKECTKUM BKItoueHHeM. IIpuBOAMTCS MTepaTHBHBIH METOJ peleHHus ¢
MaJIbIM [apaMeTpoM, MO3BOJISIOUIMHA paccMaTpyUBaTh 3aayy C OTCJIOMBIIMMCS KECTKUM
BKJIIOYEHHEM KaK IpesesIbHYI0 Ul CEMEHCTBa 3ajlau O paBHOBECHM YNpPYruX Tel C
TpeumHoi. Jns pemenus 3aaun ¢ GUKCMPOBAHHBIM MaJbIM NAapaMeTPOM NpHUMEHseTCs
cXema JIBOWCTBEHHOCTH, paccMOTpeHHasi paHee B rnaBe l. IlpuBoasitcs pesynbTaThl
YUCIIEHHOrO pelleHts 3a/1auu.

B 3akmouenun  copMysNMpOBaHbl  OCHOBHblE  pe3yJbTaTbl M BbIBOJBI
JAMCCEPTALIMOHHON paboThI.

B npuioxeHuu npuBoaUTCS KOJ MPOrpaMMBbl JUlsl pellieHHs 3ala4i ¢ TPELHHOM.

3. JlocToBepHOCTB U cTeneHb 000CHOBAHHOCTH HAYYHBIX Pe3yJiIbTATOB

OcHoBHBIE pe3ynbTaThl 10 TeMe JMCCepTalliM TpeJCTaBleHbl B 14 mneyaTHBIX
U3/1aHUsAX, 3 M3 KOTOPBLIX H3JlaHbl B JKypHasiax, pekomeHnjaoBaHHbix BAK, 6 - B
NEepUOAMYECKUX Hay4HbIX jKypHanax, unaekcupyembix Web of Science u Scopus.
ABTOPOM TM0JIy4E€HO /IBa CBH/IETEJLCTBA O TOCYJIapCTBEHHOH PErMCTpalliK MPOrpaMMbl



s OBM. lncceprauionnas pabora Takxke Oblia anpoOMpoBaHa Ha BCEPOCCHHCKHX M
MEX/IyHapOAHBIX KOH(epeHLUsIX.

4. Ouenka HAy4YHOIi HOBH3HBI.

YpoBeHb HayuHBIX Pe3yJIbTATOB JMCCEPTALMH SBISETCS JIOCTATOYHO BBICOKMM. B
paGore BnepBble NpHMeHeHbl MoAH(HLMpoBaHHble (yHKIMOHanbel Jlarpanxka A
pelleHusl BapHallMOHHBIX HEpaBeHCTB MexaHMku. Ilpemnokena ¥ TEOpPETHYECKH
ofocHOBaHa  cXema  JIBOWCTBEHHOCTH, OCHOBaHHas Ha  MOAM(MLMPOBAHHBIX
dynkunonanax Jlarpanka, aisi pelleHds 3ajad TEOPHH YNPYTOCTH € TPELIMHOH M C
YCJIOBHSIMH B3aMMHOTO HenpoHMKaHus OeperoB TpewuHbl. MccienoBana M pemieHa
ynpyras 3ajada ¢ OTCJIOMBIUMMCSI JKECTKMM OOBEMHBIM BKIoueHHeM. IToctpoensl M
000CHOBaHbl YHCJIEHHbIE METO/Ibl U KOMIUIEKCHI IPOIPaMM JUISl PEIIeHNST HCCTIeI0BaHHBIX
B paboTe 3ana4. [IpuBeneH yncleHHbIH aHaIN3 pe3yJIbTaToB.

5. IlpakTHYecKast H TeOpeTHYeCKasi 3HAYHMOCTb PadoThI.

Teopernueckasi 3HaYUMOCTb PabOTHI 3aKJIOYAETCs B IOCTPOEHHWH M Pa3BUTHH HOBBIX
METO/I0B JIBOWCTBEHHOCTH JUISl pelleHMs] BapHallMOHHBIX M KBa3MBapHallHOHHBIX 3aJ1a4
MexaHukd. CXeMbl  JIBOMCTBEHHOCTH, Tpe/UIOKeHHble B padoTe, NO3BOJISIOT
KOHCTPYMPOBATh YCTOMUYMBBIE METO/IbI ITOMCKA CeJUIOBBIX ToueK (yHKIHOHana Jlarpanika.

[IpakTHueckass 3HaYUMOCTBH pe3yJIbTATOB 3aKJIOYaeTcss B CO3JaHMH KOMILIEKca
NPOrpamMM C MCIOJIb30BaHMEM TEXHOJOIUi napajuiebHoro nporpammupoBanus Ha GPU,
KOTOpPO€ MOJKET OBbITh HCIOJIB30BAaHO NPHU PeIIEHHH NPUKIAHBIX 3a/1ay.

6. OueHka H3JI0JKeHHSI MATEPHAJIOB IHCCcepPTALlMH U aBTopedepaTa.
Jluccepraums Xxopowo ogopmieHa. ApropedepaT JOCTATOUHO IOJIHO OTPaKaeT
cojiepKaHue AUCCEPTALHH.

7. 3ameuaHusi 1Mo AHCCEPTALIHH.

1. CyulecTBoBaHME pelIEHHUs] KBa3MBApPUALLMOHHOTO HEPABEHCTBA MOXKHO J10Ka3aTh
TOJBKO IPH MajblX KOd((uuUMeHTaxX TpeHHs W 000CHOBaHHE CYLIECTBOBAHMS pPeIIeHMUS
CylIecTBeHHO onupaercsi Ha ciabyio ¢opmy Teopemsl Illaynepa o HenoaBHKHOI TOUKe.
O/1HaKo B AMCCePTALMK MCIIONIB3YETCsl TOJIBKO AITOPUTM IMOMCKA HEMOABHKHON TOUKH 0e3
00CysK/IeHUs] cCaMOii TCOPEMBI.

2. B nynkre 1.5 paccmarpuBaeTcss MoAMGMUMPOBaHHbI (yHKUMOHan Jlarpanxka c
JABYMSL MHOXKUTEJSIMM, MO3BOJISIIONMIA  crnaauth HeauddupuHUMpyemoe ciaraemoe
uesieBoro (QyHkuumoHana 3anauu. Opnako oOOCHOBaHME CIIIQKMBAHHUSI JIAHO CJIMILKOM
KpaTKo U TpebyeT Gosiee 1eTajbHOrO ONUCAHUSI.

3. B pabore umeercs psaa opdorpaduuecknx ommboK, Hanpumep, Ha cTp. 76 B clioBe
«IOOKOPAUHATHOTOY.

4. PaGoTa co/lepsKUT OZIHO NPHUIIOKEHHE, cojiepiKalliee MCXOAHBII KOJI IPOrpaMMBl, a He
/1B, KaK yKa3aHO BO BBCJACHHH.

8. 3akuouenue.

Huccepraums Ilos I'M. «MoauduumpoBanHble MeTOAbl JBOWCTBEHHOCTH JUisi
pelieHnss BapHallMOHHBIX M KBa3WBAapUAIMOHHBIX HEPABEHCTB MEXAHWUKH» SIBJISIETCS



3aKOHYEHHON Hay4yHO-HCCIIEI0BATEIbCKON paboToii, B KOTOPOil MOCTPOEHBI yCTOWYMBLIC
METO/bl TOMCKA CEIOBBIX TOYeK (yHKkuuMoHana Jlarpawika B  BapHallMOHHBIX
HEpPaBEHCTBAX MEXAHHUKH.

Tematka W pe3synbTaThl  BBINOJHEHHBIX B JIUCCEPTALMM  HMCCIIE0BaHMiH
COOTBETCTBYIOT nacnopty cnenuanbHoctu 05.13.18 — «Marematnueckoe MOACIHPOBAaHHE,
YUCJICHHBIE METOABl M KOMIUIeKChl mnporpamm». IlpeiacraBieHHass auccepralMoOHHas
paboTa ynoBnerBopsieT BceM TpebGoBaHusM «[lonoxkeHHs O NPHUCYKACHWH YYEHBIX
cTeneHeii», yrtBepxkaeHHoro Iloctanopnennem IlpasutensctBa P®  «O  nopsike
NPHCYXKICHUST y4eHBIX cTeneHeit» or 24 centsops 2013 r. Ne 842, nmpeabsBIsSeMbIM K
KaHIMAATCKHM JuccepranusM, a eé asrop, Lloii T'eopruit Mibuy, 3aciyKuBaeT
NPUCYXKICHUSI YYEHOM cTemneHW KaHjaujaarta (HU3MKO-MaTeMaTH4YeCKMX HayK —TIO
crnetmansHocTy 05.13.18 — «Maremaruyeckoe MOJAEIMPOBaHUE, YMCICHHBIE METO/bI H
KOMIIJIEKCHI IIPOrPaMM».
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«ﬁ » 0 L 2020 r.
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