OT13bIB
O(pHIHMATBEHOrO ONMOHEHTA Ha ANCCEPTALMOHHYIO paboty
Tapacesuua Bnagnmupa Biraanmuposuda
«Pa3BUTHE TEOPUM ¥ METOJIOB pacyeTa r’HAPOAMHAMUYCCKHIX IPOLECCOB B
HAIOPHBIX TPYOOIIPOBOIHBIX CHCTEMAX),
Npe/ICTaBIeHHO Ha CONCKAHUE YIEHOH CTeNEeHH JIOKTOPa TeXHUIECKMX HayK 1o
cneranbHocTH 05.23.16 — ['MapaBiavka U HHKEHEpHAs THIPOJIOTHA.

AKTYaJIbHOCTh TeMbl paGoThl 00ycloBIeHa OOJIBLION pacrpoCcTpaHEHHOCTEIO,
pasHOOOpasMeM M  BAaKHOCTBIO ~OOBEKTOB, KOTOPBIC MOXKHO OTHECTH K
TpybonpoBoaHbM  cucTemam.  OObeKTaMM  Takoro  poza - MOryT OBITBH
PHPOIIPUBO/IBI PA3JIMYHEIX MAIIMH W MEXaHM3MOB, TCIUIOBbIC U BOAONPOBOJIHLIC
CeTH, CHCTeMbl TeXHOIOrM4ecKHx TpybonpoBogos ADC, MarucTpajibHbIC
TpyOOMPOBOABI U T.II.

BoJIbIIOE 3HAYEHHE UMEIOT BOMPOCHl HAIEKHOCTH (yHKIIMOHUPOBAHUS TAKUX
cucrem. JIIst JOCTOBEPHOIO MPOTHO3a HEOOXOJMMO 3HAHHE I1apaMeTPOB CHCTEMBI
JUIS BCETO CIIEKTPa BO3MOYKHBIX PEKUMOB M aBAPUHHbBIX CUTYallMH; TAKUE 3HAHNS B
HEOOXOMMOM O00BbEME BO3MOKHO TOJIYYUTh TOJIBKO ITyTEM BBIYMCIIATENIBHBIX
JKCIIEPHMEHTOB, 4YTO TpeOyeT pa3pabOTKH COOTBETCTBYIOUIMX aJIrOPUTMOB U
METOJ/IOB pacuéTa.

KpoMe TOro OCTalOTCsl HEPELICHHBIMU HJIM HE0CTATOYHO MPOPadOTaHHbIMH
MHOTHE TEOpPeTHYECKHe BOIPOCBHI, B YaCTHOCTH, I'WIPaBIMYECKHH ynap,
COMPOBOXKAIOIIMICS Pa3PbIBOM CIUIOIIHOCTH [OTOKA; IMAPAaBIMYECKUH ynap B
KOaKCHAJIbHBIX TPYOOIIpOBOJax H JIp.

JIoCTOBEPHOCTb BBIBOAOB H pe3y/ibTAaTOB, NPUBEIEHHBIX B padore, He
BBI3BIBAET COMHEHHI. B JMccepTaly HCIOJb3yeTcs CTPOrMH MaTeMaTHYeCKUn
amnmapar, npejaraeMble METOJbl U aJrOPHTMbl alpoOMpPOBAHbI HA IMPAKTHKE;
CHCTEeMaTHUeCKOe CpaBHEHUE pe3ylIbTaToOB pacdyeToB C 3KCH€pI/IMeHTaHBHBIMI/I
TAHHBIMHU JEMOHCTPUPYET XOPOLIYIO CTENEHb COINIaCOBAHMUS.

JuccepranmonHas padora  Tapacesuua B.B. COIEPIKHUT HOBbIE,
OpUTMHAJIbHBIE — PE3yJbTarhl, IPEACTABIsIONIME CO0O0H Kak TEOpEeTHYeCKUe
JOCTYDKEHHUs (TEOpHs T'MAPABIMYECKOro yjaapa, CONMPOBOXKJIAIOUICIOCH Pa3phIBOM
CIUIOMIHOCTH TTOTOKA, THAPaBIMYECKHH yaap B KOAaKCHalbHOM TpyOOompoBoe;
IIpUMeHeHHe MozeNedl ¢ COCPeOTOYCHHBIMU IapamMeTpaMu JUl  OMHCAHMS
HECTALMOHAPHBIX IIPOLIECCOB B TPYOONPOBOAHON CHCTEME), Tak M BKIaJd B
pa3sBUTHE AJrOPUTMOB M METOJOB pacyera HECTAllMOHAPHBIX TIPOIECCOB B
CIIOKHBIX  TPYyOOIIPOBOJHBIX ~ CHCTEMAx, HCIOJb30BABIIMXCA B pacyerax
KOHKPETHBIX OOBEKTOB.

JluccepraiimonHass — padoTa  COOTBETCTBYeT — IACMOPTY  CHELHAIbHOCTH

05.23.16 — «I'MapaBinMKa W HHKXEHEpHas THIPOJIOTHS» U OTBEYaeT (opmyJe
CTIELMAILHOCTH I10 CIIEAYIOIIMM MTyHKTaM 00J1acTel UCClIeI0BaHUs:
[I.I — «HayuHble OCHOBBI PABHOBECHsl, JIBUKEHMS M B3aUMOJICHCTBHS

)KH)IKOCTGIZ U TrazoB, 3aKOHOMEPHOCTHU JABHIKCHHUSI O6b1‘{HbIX, B3BCCCHECYIINX,



AOPUPOBAHHBIX M CTPAaTH(QHIMPOBAHHBIX  MOTOKOB, [IPOTHO3UPOBAHUE  HX
XapaKTepPUCTHK U KHHEMATHYECKOH CTPYKTYPBD).

[1.2 — «CranuoHapHble ¥ HeCTalMOHapHBbIC TEYCHUS KUAKOCTH B TpyOax,
KaHagax, eCTeCTBEHHBIX M  HMCKYCCTBEHHBIX — pycJax, IMIPOTEXHUIECKHIX
COOpY)KEHHSIX ~ Pa3JIMuHOr0  Ha3HAYCHUI, B3aUMOJIEUCTBUS  IOTOKOB  C
06TeKaeMbIMA W T'DAaHMYHBIME ITOBEPXHOCTSIMH, TelaMu W COOPYKCHHIMM,
TUIpaBIMYeCcKre COMPOTHBIICHHUS.

PaboTa COCTOUT U3 BBE/EHHS, 7 TJIAB U 3aK/IFOUYCHHUS, CONEPKUT 97 PUCYHKOB,
crmcka JuTepaTyphl (229 HaMMEHOBaHHUH), U3JI0KeHa Ha 231 crpanuuax. Ctuib
W3JIOKEeHHs SCHBIM, TI'PAMOTHBIN, CHaOXeH OONBIIUM HYMCIOM WILTIOCTPALUHM,
CIIOCOOCTBYIOIINX JIydllleMy TOHUMaHHIO PE3YIIbTaToB.

Bo BBeleHHH OOOCHOBaHa aKTyalbHOCTh TeMbl PaboThl, cOPMYyIHpOBaAHA
eib, 3aj/a4d M HaydHas HOBM3HA HCCJIEJI0BaHMH, MOKa3aHa MpaKTHHeCKas
3HAUMMOCThH TOJYUEHHBIX PEe3yJIbTaTOB, MPEJCTABICHbI BRIHOCHMBIC Ha 3alllATYy
MIOJIOKEHHUS.

B nepsoii raase «OG3op M aHamu3 paboT MO TeME JHCCEPTALANY
TpejicTaBjIeH aHaliu3 paboT Mo TeMe, CUCTEeMATH3UPOBAHHBIN 110 TUIAM OOBEKTOB
MOJIe/IMPOBaHMs; HCTOPUM pasBUTUSA METOIOB H Mojelield; TeOpeTUYECKUM
npobiemam. OTMeYaeTCsl «BEIOMCTBEHHAD pa300IIEHHOCTh HAyYHbIX ILIKOJI, YTO
BelET K AyOJIMpOBAHMIO HccClIenoBaHui. M3 MpoBeiCHHOrO aHaunsa BbITEKAIOT
LeJIA U 33/1a4U JINCCEPTALIUH.

Bo Bropoii raase «[locTaHOBKa 3a/a4i O HECTAlMOHAPHBIX INpoLeccax B
TpyOOINPOBOIHEIX CHCTEMAX» IPUBOJUTCA ONKCAHHE 00J1aCTH OIpe/IeNIeHUs!, TPH
yroM B KauecTBe OOOOIICHHS OCH «X» BBICTYNAeT OIHOMEPHbBIM KOMILIEKC,
TOMOJIOTHYECKAs! CTPYKTYpa KOTOPOIroO OIMCHIBACTCS OPUEHTHPOBAHHBIM rpaom.
JuddepeHuranbHble yPaBHEHHUsI, ONUCHIBAIONIME TEYCHUE JKMIKOCTH B TpyOax,
BBIBOJSTCS Ha OCHOBE OJIHOMEPHBIX 3aKOHOB COXPAaHEHMs MacCChl, UMITyJbCa M
s>aepruv. OCHOBHEBIE ypaBHEHMUs IIPUBOIATCS TAKXKE B XapakTepucTHIeckon dpopme
¥ B WHBapuMaHTax Pumana. Briepsble paspaboTaHa CBfA3Has cuCTEMa 9eThIPEX
ypaBHEHHMH, OIMCBHIBAIOLIAS T'MIPABIMYECKUH ylap B KOAKCHAILHBIX TpyOax.
[Toka3aHo, 4TO B ATOM Cliydae CYILECTBYIOT JIBE BOJIHBI I'MIPABIMYECKOrO ynapa,
pACIPOCTPAHAIOUINXCS B OJIHOM  HAmpaBieHWM, W JBE BOJIHBI — B
MPOTHUBOIIOJIOKHOM.

Tperbsi raapa «Martemaruieckue MOJCH paboThl TUAPABINYECKOTO
obopy/10BaHUsI» COJICPKUT MaTeMaTHUECKHE MOJ1e]1 Haunboee
pacIpoCTPaHEHHOTO 00opy10BaHU (KoMIIeHcaTop, aKKyMYJIITOD,
ypaBHUTENbHBIH ~ pe3epByap, — MECTHbIE — COTMPOTHBJICHHMS, — aBTOMATHYCCKHE
PEryIaTophl, Hacochl H jp.). MaremMaTnyeckue MOJEIM OTHX DJIEMEHTOB
FCIIONB3YIOTCSl B Ka4yeCTBE IPAaHUYHBIX YCIOBHH. OOBEKTHO-OPUEHTUPOBAHHBIN
MOIXOA TO3BOJSIET CHCTEMATHU3MpOBATh pPasHOOOpashe JTUX MOJEIeH, UTO
obGecrieynBaeT y100CTBO TPOrPAMMHBIX peain3alini.

B uerBéproii ruase «Pa3pblB CIJIOIIHOCTH IOTOKA IPU I'MAPABIMIECKOM
y/lape» Ha MOJIEJIBHOM IPUMEPE UCCIIEYeTCsi TaKoe SBJICHUE Kak BOSHUKHOBEHHE
KaBUTALMU (pa3pbiBa CIUIOLUIHOCTH II0TOKA) MPH 3HAYUTEIBLHOM IOHMKCHHH



NaBIeHWs. TP TujpasindeckoM yaape. IIpu CXJIONBIBAHMA KaBEpH BO3HUKAET
[OBBIIIIEHUE AABICHUS, KOTOPOE MOKET MPUBECTH K Pa3pyLLICHHIO TpyOOIPOBOIOB
¥ 060pY10BaHMUSI THAPABIMYECCKON CHCTEMBI. [Ipe10KeHbl HOBbIE aHATUTUYECKUEC
3aBUCHMOCTH JUIs ONpeselieHdss BPEeMEHH JKU3HM KaBEepHbl M MaKCHMaIbHOTO
aBJIeHNs TIoCie ee cxJombiBaHus (0e3 ydera TPeHHMS). BrepBbie yCTaHOBIICHO
gBIEHHe BTOPUYHON KaBHTALMHM M OMNpEJENeHO MECTONOIOKEHHE W MOMCHT
BO3HHKHOBEHHS] BTOPUUHBIX KaBepH. [lisi peasbHOM KUAKOCTH (c y4éTOM TpeHus)
HalileH0 TNpUOIMKEHHOE pelleHHe Ul  OLEHKH MAakCHManbHOro —Haropa
(naBnenus)  MOCIe  CXJIONBIBAaHMA — KaBCpHEL, obobuaroiiee  Gopmyiry
H.E.)KykoBckoro.

B nsitoii raaBe «Pacuersl THAPABIMYECKOrO yaapa B TPYOONPOBOAHBIX
CHeTeMax Ha OCHOBE CXeM Oeryllero cdyera» pa3paboTaHO CeMEHCTBO METOJIOB
pacyeTa Ha OCHOBE Pa3HOCTHBIX CXEM Oerymiero cuera. ABTOPOM IpeUIOKEHA
HOBasi KOMOMHUPOBAaHHAsI (IBHO-HEsABHAs ) BBIYUCIUTE/IbHAS CXEMA, TPEUMYIICCTBA
KOTOPOH MIUTIOCTPUPYIOTCS Ha TNPUMEPE CIOKHOH CHCTEMBI TCXHOIOIMHECKUX
TpyGonpoBogoB ADC  O0JbIION  PasMEPHOCTH. Onucana MeTOAMKa pacyéra
FHAPABIMYECKOr0 ylapa ¢ y4€TOM BO3MOXKHOIO BO3HMKHOBEHHMA paspbiBa
CIUTOIIHOCTH TOoTOKa. LIpe/uiokeHa MOAM(GUIMPOBAHHAS CXeMa Oerylero cyera
(stBHAs) JUTsL CoTydast KOAKCHaJIbHBIX TPYOOIPOBO/IOB.

B mecroii ruase «YIpPOUIGHHbIE METOJbl pacdeTa HeCTallMOHApHBIX
[POIECCOB B TMAPOCHCTEMAaX Ha OCHOBE MOJeeH ¢  COCPEAOTOYCHHBIMH
mapaMeTpaMi» aBTOPOM HPEUIOKEH MOAXOJ K  YIPOLICHAIO NPUMEHACMbIX
Mojelelf HecTAalMOHAPHBIX PEKUMOB B CJIOXKHOH TpyOONPOBOJIHOM CHUCTEME Ha
OCHOBE Mojelelfl ¢ COCpelloTOYeHHBIMH  Tapamerpamu.  OMHCBIBAIOTCS
MHTErpUPOBAHHBIC MOJENIN C COCPENOTOYCHHBIMU IapameTpamu IepBOro H
BTOPOrO  MOPS/IKOB;  ITyTEM  COINOCTABHTENBHBIX — PacueTOB  MCCICTOBAHDI
0COBEHHOCTH IIPMMEHSEMBIX 110AX010B. OTMEUYEHO, YTO MOJICJIM BTOPOroO MOpsiaKa
TOYHOCTH  IpEANOuTUTE]bHee, T.K.  obecrneuuBaioT  Ooiee  aleKBaTHOE
BocnpongBeﬂeHme npouneccoB Kak Mo aMIUTUTYyIdE, TaK U 10 49aCToOTeE. Ha OCHOBE
NIPUMEHEHUsT MOJIENIeH ¢ COCPEIOTOUEHHBIMU [IapaMeTpaMu aBTOPOM MPEIOKEHa
mpoleaypa OKBHBAJCHTHPOBAHMS TPYOONPOBOJHOM CHCTEMBI, 3HAYMTENIBHO
yrpowaromas CTpyKTypy HCXOIHOH CHCTEMBI 0€3 CYyIIeCTBEHHOTO CHIKCHHUS
TOYHOCTHU PACYETOB.

Ceapmasi riaBa «VIMHUTAIIMOHHOE MOJECIMPOBAHUE» COHCPKUT OIHUCAHHE
OpPUTHHAJIBHOI'O noaxo/a, HA3BaHHOTO aBTOPOM «MaTeMaTUYECKUH
UCIBITATENBHBIM  CTEH». DTOT TOAXO0A JHa€T BO3MOXKHOCTH HCCJICAOBaHUS
OTIENBHBIX  DJIEMEHTOB TPYOOMpPOBOJMHBIX CHCTEM  (HAmpUMep, CIOXKHBIX
PEryJIUPYIOIINX Y3TI0B) C LIENbIO BBISBICHUS CYLIECTBEHHBIX XapaKTEPUCTHK HX
oBejieHus  0e3  BBINOJHEHMS ~ MHOIOBAPUAHTHBIX  PacyeToB  OOJBIION
TPYIOEMKOCTH JUIs CHCTeMbl LeJIMKOM. IToaxo/ ommpaercst Ha 3aMeHy CBA3CH
WCCIIElyeMOTO 0JIOKa C «BHEIIHEH» 4YacThblO CHCTEMbI OOMEHOM BOJHAMM —
«CUTHAJIaMW», B KAYECTBE KOTOPBIX BBICTYIIAIOT HHBAPHAHTHI.

B 3ak/l04eHHH [PHUBOIUTCS CBOJKAa OCHOBHBIX BBIBOJAOB M PE3yJbTaToOB
padoThI.



CreyeT OTMETHTh COBPEMEHHBIH CTHJIb paboThI Tapacesuua B.B., xotopas
CONEP)KUT  BCIO  TEXHOJOTHHYECKYIO — LEMOUKy  MPUKIAJHOTO  HAYHHOTO

MICCIIeIOBAHMS: «IIOCTAHOBKA MpoOJieMbl — pa3paboTka MaTeMaTHieCKUX
Mojeneil — pa3paboTka aJirOPUTMOB M METOJ0B  PELIEHHS —  CO3MaHKC
COOTBETCTBYIOLIEr0 TMPOrPAMMHOI0 00ecreyeHuss — PEHICHUE  [PAKTHIECKHX
3a1au».

3ameuaHus o padoTe.

1. Ucrnomp3yemas B paboTe «THIIOTe3a CTAlMOHAPHOCTH» HE BCerna Jacr
aJleKBATHBIN pe3yabTar. B HEeKOTOPBIX Cilydasx B ACHCTBUTEILHOCTH HaOI0AaeTCs
Gonee cuibHOE oOcyiablieHde MaBJIeHUsT M 3aMe/UIeHHe YacTOThl Iporecca II0
CpPaBHEHUIO C pe3yJibTaTaMu pacyera Ha OCHOBE «TUIOTE3bI
KBa3UCTAllMOHAPHOCTHY.

2. Jlng pacyéToB HECTAllMOHAPHBIX [MPOIECCOB aBTOP OIrPAaHWYHICS TOJIBKO
METOJIaMK TIepBOro MOpsiIka TOYHOCTH M HE MpHUBJIEKAET 00jiee TOUHBIC METOJIbI
BBICIIIETO TTOPSIIKA TOYHOCTH.

3. He ykazaHa poJib COaBTOPOB B HEKOTOPBIX COBMECTHBIX nyOJIMKalUsX.

OTMeYeHHbIE HEJOCTATKA HE CHUKAIOT OOLIYIO BBICOKYIO OLIEHKY PabOThI.
OHa BbITOJHEHA HA BBICOKOM HAy4yHOM YPOBHE, XOpomo ohopmieHa.
ABropedepar OTpakaeT OCHOBHbIC TIOJIOXKEHHMs JAMCCePTalMOHHOH paboTsl,
MaTepHabl JUCCePTALMU JOCTATOYHO MOJIHO OCBEILECHBI B nyOJIMKauusX aBTopa.

B uesnom auccepraunonHas padora Tapacesuya B.B. «Passurne Teopun nu
METOJI0B Pacyera TMIPOIMHAMUYECKIX IPOLECCOB B HATIOPHBIX TPYOOIPOBOIHBIX
cucTeMax» IpeJCTaBiIseT CO00H 1eJ0CTHOE Hay4HOE HCCIIENOBAHKUE, B KOTOPOM
aBTOPOM pa3pabOTaHbl TEOPETUYECKHE OCHOBBI, METOJIbI U AJITOPUTMBI, UMCIOIIHE
BaKHOE XO35IUCTBEHHOE 3HAYECHHE.

CuuTalo, 4To JuccepranMonnas pabora Tapacesuya B.B. «Pa3utne reopun
H METOJ0B pacueTa FI/IleO)II/IHaMI/ILIeCKI/IX IMpoIecCcoOB B HaITOPHBIX
Tpy6ONpOBOAHBIX  cucTeMax»  cooTBercTByeT — «llojoxennio o mopszke
NPHUCYXKJEHUsl y4YeHbIX creneHei». Aprop pabotsl Tapacesu4 Brnagumup
BrnajMMUpOBHY JIOCTOMH MPHUCYKICHHUs YYEHOH CTCNECHH JIOKTOpa TEXHUYECKUX
HayK 110 crienpanbHocTh 05.23.16 — ['mapaBinka 1 MHKEHEpHast THAPOJIOTHs.

OduuuranbHbIA ONITOHEHT,
IJIaBHBIM HAY4YHBIHA COTPY/IHUK
®I'BYH Unctutyt rujgpoarnHaMuku M. MLA. JlaBpenTheBa
Cubupckoro otaenenus PoccyjgeseigraneMiuy HayK,
JOKTOp (PU3HKO-MaTeMaT ﬁgfigcgik ¢
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