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In many applications optimization problems may have noisy input data. Such
applications include economical, machine learning and business management
problems. Different approaches have been developed to tackle problems with noisy
input data. These approaches use stochastic, fuzzy or interval models of noisy data.
Among these models the interval model allows to adequately describe problems in
many applications. To date, mostly evolutionary algorithms have been used to
solve such problems. However, these algorithms are not accurate and inefficient
for large scale problems.

In this thesis, problems with noisy input data described by the interval model are
considered. Such problems are modelled as an optimization problem where the
objective function is nonsmooth. The candidate developed the separating plane
method with additional clippings to solve the nonsmooth optimization problem.
This method is especially efficient when the objective function is convex. In order
to improve its efficiency the candidate developed an algorithm for minimization of
univariate piecewise linear functions and studied its rate of convergence.

Algorithms were implemented in AMPL and evaluated using the well-known
system NEOS. Since this on-line system is not capable of solving large scale
problems the candidate (in cooperation with her supervisor) developed own
package which is publicly available and can efficiently solve large scale problems.

Methods developed in thesis were applied to study regional economic input-output
models in Russian Federation. Using real data it is demonstrated that these
methods are able to solve very complex economic problems.

Most results from this thesis have been already published and some of them in high
rank journals such as “Cybernetics and System Analysis”. Evgeniya Vorontsova
presented these results in many conferences including several international
conferences held in Russia and Portugal.

This thesis makes a strong contribution to nonsmooth optimization and its
applications. Obtained results widen the applicability of nonsmooth optimization
techniques to solve real life problems. The work demonstrates Ms. Evgeniya



Vorontsova’s excellent knowledge of the subject and high level ability to develop
efficient techniques to solve complex problems.

In conclusion, this thesis constitutes a complete and solid piece of work. The topic
it deals is interesting and the abstract of the thesis makes a nice presentation. Its
presentation is very clear. For all reasons | express my most favourable opinion
about this work. Evgeniya Vorontsova well deserves to be awarded the degree of
Candidate of Physico-Mathematical Sciences.
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OT35IB (TIEPEBO/I C AHTITMHCKOTO)
Ha aBTOpedepar auccepraunu BopoHiioBoil EBrenuu

((MGTO,[[ OTACIAOIIHUX IIJIOCKOCTEH C [OOIOJHHUTEIBHBIMU OTCEUYECHUAMHU H €ro
IIPHMEHECHHE B 3aJa9ax aHain3a JaHHbIX ¢ HCOIIPECACICHHOCTAMM,

IPENCTABICHHON HA COMCKAHWE yYeHOH CTeleHH KaHIuaara (pU3MKO-MaTeMaTHYCCKuX
Hayk (cmemumambHOCTh 05.13.18 - «MareMaTu4ecKoe MOJICIMPOBAHUE, YHCIIEHHBIC
METO/IbI U KOMIUIEKCEI TIPOTPaMM )

Bo MHOTHMX MPUKJIAJHBIX O0IACTSIX MCXOIHBIC JaHHBIE JUIs 3a1a4 ONTHMHU3AIUN
MOTYT ObITh HETOUYHBL IIprMepaMu TakuX 3a/ad ABISIOTCA DKOHOMHUYECKHE 3aTadH,
3a7a4y OM3HEC-YIPABIECHHS W 3aJa9d MaIlMHHOro o0y4eHus. s peineHus 3aaad
HETOUHBIMH UCXOMHBIME JaHHBIMU pa3paOO0TaHbl pa3luYHble METOALL. B 3THX MeTomax
HCIIOJIB3YIOTCS BEPOSTHOCTHBIE, HEYETKUE MIIM MHTEPBAIBHBIE MOJEIH IIPE/ICTABIEHUSI
HEeTOYHBIX JaHHBIX. MHorve TpHKIAmHble 3aJadd MOTYT OBITh  aJIeKBATHO
cOpMYIHUPOBAHEl B paMKaxX HHTCPBaJlbHOH Monenu. [lna pemlenus Takux 3amad B
HACTOSIIIEE BPeMsl Yallle BCETO MCTIONB3YIOTCS IBOTIOIMOHHBIE alropuTMbl. OHAKO pu
pelenny 3a1a4 OOJIBIIOH pPa3MEpHOCTH 3TH AallOPMTMBI SBISIOTCS HETOYHBIMH H
ed (K THBHBIMHU.

B muccepranuu pacCMaTPUBAIOTCS 33adl ¢ HETOYHBIMM MCXOJHBIMH TaHHBIMH,
IpEeICTABIEHHBIMA WHTEPBANBHBIME MOJAECIAMM. OTH 3aJadd CBOIATCA K 3aj[aqam
ONTHMHM3aUU ¢ HeaupepeHIUpyeMBIME  LeleBbIMH  QyHKIMAMH, JluccepTaHT
pazpaboTan MeToJ OTHEISIOMUX IJIOCKOCTEH ¢ MOIOIHUTEIbHBIMA OTCEYCHUSIMH IS
pellleHyss HEeINaJKUX 3amad ONTUMH3AIUH. JTOT MeTOX 0co0eHHO >((heKTHBeH B
ciydyae, Korma IeneBas (YHKIMs SBISETCS  BBINYKJIOW. JIIs  ITOBBIMIECHUS
3¢ PeKTHBHOCTH METOA JUCCEPTAHT pazpadoTall alrOPUTM OJHOMEPHOH MHUHUMH3ALIAH
KyCOYHO-THHEHHBIX (YHKIMH W UCCIIeI0Ball CKOPOCTh €0 CXOAUMOCTH.

AuroputMmel peanmzoBassl Ha AMPL, ux 5 GeKTHBHOCTS IPOBEPEHA HA XOPOIIO
uzBectHoil cucreme NEOS. TlockonbKy ¢ IOMOILIBIO 3TOM  OHJIAHH-CHCTEMBI
HEBO3MOYKHO peIlaTh 3aJaud OOJBIION Pa3MepHOCTH, [HMCCEPTAHT (COBMECTHO C
HaydHbIM  pyKOBOmHWTeleM)  paspaboran  CBOM  COOCTBEHHBIH  CBOOOIHO
pacIpocTpaHseMblii KOMIUIEKC TPOTpamMM, KOTOPBIH MOXeT 3(Q(EKTHBHO peliaTh
3a1a91 OOJBIION Pa3MEPHOCTH.

Merojibl, pazpaboTaHHbIE B AWCCEpPTALMH, OBLIM NPHUMEHEHBI JUIsl H3YICHUA
PErHOHANBHBIX ~ AKOHOMHUYECKHX  MOJENel  «3aTpaThl-BRITYCK» B Poccuiickoi
®enepanuu. Ha peallbHBIX JaHHBIX MMPOJEMOHCTPUPOBAHO, YTO 9TH METOBI IIPUTO/IHbI
JUISL PellleHUs] OYeHb CI0KHBIX YKOHOMHYECKUX 3a/1a4.

BONBIIMHCTBO pPe3yNbTaTOB OHWCCepTalluy OIlyONMKOBaHBEl, B TOM 4HCIE B
BLICOKOPEMTHHIOBBIX JKypHaiax, Takux Kak «KubepHneTwka m CHCTEMHBIM aHaIH3».
Eprenns BopoHIOBa HOKIaAbIBajga CBOW pPe3ydbTaThl HA MHOTHX KOH(EpeHIHsIX,
BKIIFOYAs HECKOJIBKO MEXyHApOIHBIX KOH(epeHiuii, npoxoiusBmnx B Poccun u B
IMopTyranuu.




JvccepTranys NpencTasisieT co0oil 3HAYUTENBHBIN BKIIAI B Pa3BUTHE HEIJIAJIKOU
onTUMH3alMu U €€ npuwioxeHuil. llosydeHHBIE  pe3ynbTaTBl  PACIIUPSIIOT
IIPEMEHUMOCTb METOJOB HEIMIAJKONM ONTHMHU3ALUU JUIA pelleHUs] pealbHBbIX 3ajiadu.
HuccepranoHHas padoTa mokaspiBacT, 9T0 EBreHus BopoHIoBa BEIHKOIEIIHO 3HAET
HpeaMeT U crocodna pazpadateiBaTh YPPEKTUBHBIC METOIBI PEIIEHUS CIIOXHBIX 3a/1a9.

B 3aknroueHne MOXXHO OTMETHTH, YTO JHMCCEpPTallus SBISCTCA 3aKOHUYEHHOH U
LebHOM pabotoil. BeibpanHas TemMa MHTepecHa, a apTopedepar AUCCePTALHH XOPOIIO
oTpaxkaeT paboTry. Y MeHs camoe TOJIONKHUTeIbHOe MHeHHe 00 3Toi pabdore. Cuunrato,
yro Esrenuns BopoHnoBa 3aciyXUBaeT NPHUCYXKIACHHS CTEICHH KaHaunata (U3UKO-
MaTEeMaTUYECKUX HayK.
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