Becmuux BTYHIIT/Proceedings of VSUET, III. 79, Ne 4, 2017.

Kpatkoe coobmenue/Short message
YK 519.852
DOI: http://doi.org/10.20914/2310-1202-2017-4-71-74

AJ'IFOpI/ITM pelaICcHUuA MHOFOKpHTepHaHbHOﬁ 3aJa9Yi 0 HA3HAYCHUAX

Ha CETHAX
IOpuii B. Byraes 1y bugaev52@mail.ru
Onsra B. Asceesa 1 olga-avseeva@mail.ru
JTromvuma A. Kopo6osa * lyudmila_korobova@mail.ru
1

Hpuna 10. Hlypynosa i_shur@mail.ru
1 BOpOHEKCKHH TOCYIapCTBEHHBIN YHUBEPCUTET HEDKEHEPHBIX TEXHOJIOTHH, p-T Pesomonuu, 19, r. Boponex, 394036, Poccust
Pedepat. Annotarus [l onvcaHus CIIOKHBIX POESKTOB HITH PA3IUYHBIX pabOT, KOTOPHIE COCTABILIIOT HA0OOp B3aMMOCBSI3aHHBIX ICHCTBUH,
UCTIONB3YIOT CeTeBOi rpaduk. VCmomp3yroTcss HECKOJBKO BapHaHTOB Mojiesied cereoro rpaduka. 1. J[ms mpuMeHeHHs Ha MpaKTHKe
HanOoJIbIIIee pacpoCcTpaHeHne NoMyyrIa auarpamma ['anTa — 310 rpaduueckoe MpecTaBleHNe TOCe0BaTeNbHBIX HHTEPBAIOB BPEMEHH U
HCIOJB30BaHUs pecypcoB. 2. CeTeBoid rpaguk M300pakaroT B BUze rpada, e BepIIMHbI — COOBITHE (WM €r0 COCTOSHUE B ONPEEICHHBII
MOMEHT BpPEMEHH), a COSIUHSIOmME Iyru (wm pedpa) — pabotsl. B pabore mncnonsiyercs rpadoas monenb. [pu 3tom coObrtus (paxt
OKOHYAHHUS WJIM Havajla BBIIONHEHWS paboT) COOTBETCTBYIOT BepUIMHAM Ipada, a paboThl — JyraM, OpUEHTAIMS KOTOPBIX COOTBETCTBYET
TEXHOJIOTHH 3TOTO Ipolecca. BakHyio poib B MOAENM yHpaBIeHHsS NpOEKTaMH HIpaeT ONTHMAIbHOE Ha3HAuYCHHE HCTONHUTENeH Ha
HMEIOIHICS TepedeHs paboT. [Ipy Takol MOCTAaHOBKE 3a1auy B KAUECTBE KPUTEPHS BO3MOXKHO HCIIOIB30BAaHHUE CyMMapHOE BPEMSI peai3aliii
paboT WM IMHAa KPUTHYECKOro IyTH Ha rpade. B 3ToM ciydae Ha KpHTepuil HAKIaABIBATHCS OTPAHHYCHHE IO AUPEKTHBHBIM CPOKaM
BBIOJIHEHHS padoT (M MPOEKTa B 11eioM). Takim 00pa3oM, CyMMapHOE BpeMsl, 3aTPaueHHOE Ha PEATM3ALIUIO IPOEKTa, U JUTHHA KPUTUYECKOTO
IyTH TIPEJICTaBITIOTCS OJJMHAKOBO BOXHBIMU XapaKTEPUCTUKAMH PEaIM3alliy MPOEKTa, M MX CIIEIyeT PacCMaTpHBaTh Kak J[Ba PaBHOLICHHBIX
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Summary. To describe complex projects or various jobs that make up a set of interrelated activities, use the network schedule. Several variants
of network models are used. 1. For practical use, the Gantt chart is the most widely used - it is a graphical representation of consecutive intervals
of time and the use of resources. 2. The network graph is represented as a graph, where the vertices are an event (or its state at a certain point in
time), and the connecting arcs (or edges) are works. The graph model is used in the work. In this case, the events (the fact of the completion or the
beginning of the work) correspond to the vertices of the graph, and the work to the arcs, the orientation of which corresponds to the technology of
this process. An important role in the project management model is played by the optimal assignment of performers to the existing list of works.
With this formulation of the problem, the total implementation time or the length of the critical path on the graph can be used as a criterion. In this
case, the criterion is imposed a restriction on the deadline for the execution of work (or the project as a whole). Thus, the total time spent on the
project and the length of the critical path are represented by equally important characteristics of the project implementation, and they should be
considered as two equivalent criteria for the multicriteria project management task. We have proposed an algorithm, in general, an approximate
determination of the set of Pareto-optimal solutions of a given problem.
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Peanmzanust CIOXHBIX IMPOEKTOB Tpedyer
BBITIOJTHEHHUS COBOKYITHOCTH B3aWMO3aBHUCHMBIX
PadoT, CBSI3M MEXITy KOTOPHIMU XOPOLIO OIMCHIBAOTCS
C MOMOILBIO CETEBBIX IPa)MKOB — OPUEHTHPOBAH-
HBIX B3BELIEHHBIX rpad)oB Oe3 meresb 1 KOHTYPOB,
3JIEMEHTaM KOTOPBIX IIOCTABJICHBI B COOTBETCTBHE
HEKOTOpBIe XapakTepucTuku. [Ipu 3TomM coObiTus

BBeaenne

IIpakTrka MPOEKTHOr0 MEHEKMEHTA TTOKa3aJla,
YTO BECbMA YaCTO PEATN3YEMBIE IIPOECKThI HE OKAaHUH-
BAalOTCS YCHEUIHO W3-3a NPEBBILICHUS OrPAHUYEHUN
o BpeMeHu u/uinu croumoctu [1]. Takas cutya-
us xapaktepHa u st Poccnn. OHOM W3 TITaBHBIX

MIPUYMH SBIISETCS, [10 HALIEMy MHEHUIO, IPUHSATHE
HEZOCTAaTOYHO OOOCHOBAaHHBIX YIPABICHUECKUX
peleHnii OTHOCUTEIFHO Ha3HAYEHWsI MCTIOTHUTENEH
Ha BBITIIOJIHEHHE OTAEIBHBIX paboT MO MPOEKTY.

(pakT oxoHUaHHMS MM HaYajia BHIITOJHEHHUS padoT)
COOTBETCTBYIOT BepILIHaM Ipada, a padoThl — Ayram,
OpHEHTAH KOTOPBIX COOTBETCTBYET TEXHOJIOTHH
3TOrO MpolLecca.
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Merto/pl CeTeBOTO TIAHUPOBAHUSI OCHOBAHBI
Ha HUAee ONTHMHU3AIMH KPUTHYECKOTO IyTH H
SIBIBTIOTCS 3()(PEKTUBHBIM CPEICTBOM COCTABJICHHS
MPOEKTOB M HaOJIOEHNS 3a X BBIIONHEHHEM [2].

B Hacrosiiee BpeMs cyecTByeT HECKOIBKO
BapMaHTOB CETEBOW MOJENH YIPABICHHUS TPOECK-
TaMH, Hanpumep, [3—5], neHTpaIbHBIM MOMEHTOM
KOTOPBIX SBJISIETCS ONTHMAajbHOE Ha3HauYCHHE
WCIIOJTHUTENIEH Ha 3aJaHHBINA TTepedeHb padoT.

B kauecTBe KpuTEepHs HCIOIB3YETCS CyM-
MapHOe BpeMs peai3aliu MIPOeKTa, JIN0O JITHHA
KpuTHdeckoro mnytd Ha rpade. Kak Bapumanr,
Ha JJMHY KPUTHYECKOTO MYTH MOXKET HaKIaJIbl-
BaThCSl OTPAHUYCHUE TIO0 JUPEKTUBHBIM CPOKAM.

Takum oOpa3om, cymmapHOEe BpeMsi, 3aTpa-
YeHHOE Ha pealn3aluio MPOEKTa, U AMHA KpUTHYE-
CKOTO ITyTH IIPEACTABIISFOTCS OMMHAKOBO BAYKHBIMHU
XapaKTePUCTHKaMH pealn3alldl TPOeKTa, U HUX
clieqyeT paccMaTpHBaTh Kak JBa PaBHOLCHHBIX
KpUTEpUS. MHOTOKPUTEPUATLHON 3a/1aud YIIPaBIICHUS
NpoeKToM. Hamu mpeioxeH anropuT, BooOILIe
TOBOPS, NMPHOMMKEHHOTO HAXOXKICHUS MHOMECTBA
[TapeTo-onTUMaNbHBIX PEIICHUA JaHHOU 3a1a4H.

Hcxonnble napamMerpbl
MaTeMaTH4YecKoil Moae

IMycts | = {l..., N} — MHOXeECTBO BCEx
pabor (omeparmii); J = {1, 2..., N} — MHOXeCTBO
WCTIONHUTENEH; 0e3 orpaHwdeHus OOIIHOCTH
MO>KHO CUHUTATh, YTO YUCJIO pabOT U UCTIOTHUTENEH
COBIIQIa€T, B MPOTHBHOM CIy4ae HECIOXKHO
MpOBECTH JApoOiieHne paboT Ha Ooiee MenKue
WA BBECTU (PUKTHBHBIX UCHIOTHUTEINCH.

Vij — BpeMsi, KOTOpoe TpeOyeTcs j-My HCIION-
HUTEITIO JUIS1 BBINOIHEHHU i-if paboThI; pH (PHUKCHPO-
BAaHHOM Ha3Ha4yeHWH Vjj MOKHO MHTEPIIPETUPOBATH
Kak Bec (IuuHy) i-i qyru rpada.

Bapbupyemblie napamerpbl
MaTeMAaTHYeCKOi Mo1esIn

Zij €{0; 1} — pacripesienieHne oreparuii 1o uc-
nomHuTeNIM: Zij = 1, eci i-1 omeparust mopydeHa
J-My ucnonauTento, Zij =0 B IPOTUBHOM ClTydae.

Yi — (baKTHYeCKHii CPOK OKOHYAHHS I-i
Olepalliy; OH BBIUUCISETCS IOCe Ha3HAYCHUS
UCTIOJIHUTENIeH Ha paboThl KaK CyMMapHas JJIMHA
ayr kpuruueckoro myta P(i), Bemymero ot
HavYaJbHOW BEpIIMHBI 1-ii 1O CpPOKYy oOmepaiuu
K KOHEYHOM BEpIIHHE i-if orneparuu:

Yi= >, D VZy Vel
keP(i) jed

JUi1s TIOMCKa KPUTHYECKOTO MYTH CYIIECTBYET
HECKOJIbKO ~aJITOPUTMOB, HANpPUMEp, OMHUCAHHBIN
B ucTouHuKe [6].

OrpaHuyeHHsi MATEMATHYECKOIT MOIeTH

Kaxxmas i-1 pabora MOKET HayaTh BBITOJI-
HSATBCS TOJIBKO TIOCJIE€ BBITIOJIHEHUS Bcex paboT,
NPEIECTBYIOMIMUX €.
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Kaxxgast paboTa BBITOTHSAETCS JIUITH OJHUM
HCTIOJTHUTEIIEM:
>Z;=1Viel 1)
jed
KaxoMy MCHONMHUTENIO TOpyYaeTcs JUIIb
omHa pabora:
>Z;=1V jel 2
iel
Lenesvie ¢hynkyuu.
MuHNMH3HPOBATh CYMMapHOE BpEeMs BBI-
TIOJTHEHUSI IPOEKTa
> >V,Z; > min (3)
iel jed
MUuHUMH3UPOBATh MPOTSHKEHHOCTh KPUTH-
YECKOT0 IMyTH B Tpade

max y; — min (4)

A.]IFOpPITM pemeHus

XO0Ts K HAaCTOSILIEMY BPEMEHH NPEATI0KEHO
HECKOJIbKO METOJIOB pEIIeHUs] TaKuX Mojesei,
OCHOBAaHHBIX Ha LEJNOYHCICHHOM U OyJIeBCKOM
MporpaMMupoBaHuy (Hampumep, B [7, 8]), BbICOKast
pa3MepHOCTh 3ajau MPEMSITCTBYET UX YCIEUTHOMY
npuMeHeHuro. 1103ToMy aBTOphI NpeiaratoT HOBbIN
KOMOWHHPOBaHHBIN aIrOPUTM.

Ipy KCTIOAB30BAaHNK YaCTHOTO KpuTepus (3)
MBI HMMeeM OOBIYHYIO 3aJady O Ha3HAYCHUSX.
N3BeCTHO HECKOJIBKO METOIOB PELLIEHHS 3TOU 3aa4H,
Hanbosiee mpoctoit — Metox Maka [9]. us mpu-
ONMKEHHOTO pELICHUs MHOTOKPUTEPHAIbHON 3a-
Jlayy MPeUIaraeTcsl alrOPUTM JIMHEWHON CBEPTKU
kputepres (AJICK). Kak uzBectro [10], B ob1iem
ClIy4yae UCIOJIb30BaHUE JIMHEWHON  CBEPTKHU
HE rapaHTUPYeT HaxoxJaeHue Bcex 3()(PEeKTHBHBIX
peleHuil  TUCKPETHOM  MHOTOKpUTEpPHAIBHOU
3amaun. Bompoc ke 0 IOJHON pa3pemmrMocTy
CETEBOIl MHOTOKPUTEPHUAIBHON 3a7jauyl O Ha3Hade-
Husax nocpeactsoM AJICK B Hactodiee Bpems
HE HCCIEeN0BaH, MOATOMY Ipe/jlaraeMblii HaMH
METOJ CIEAYET TPAKTOBATh KaK MPUOIKEHHBIN.

Onucanue ajJropurMa

1. Pemaem kimaccuueckyro 3aj1a4y O Ha3Ha-
yeHusX. O4YEBHIHO, UYTO HAHJIEHHOE pelIeHUe
JOCTaBIISIET MHUHHMYM KPUTEPUIO CyMMapHOTO
BpEMEHH M MakKCMMyM Ha MHoxectBe [lapero
KPUTEPHIO NPOTKEHHOCTH KPUTHUECKOTO MTyTH.

2. Jlanee 3a cuét nepepacmnpe/iesieHus padot
CTpeMHUMCsl YIYYIIUTh 3HaueHue Kpurepus (4).
Jyiss  9TOrO yMHOXXMUM BO3MOXKHBIE Beca Vi
BCEX JIyT, yYacTBYIOIMUX B KPUTHYECKOM IIyTH
Ha HEKOTOpPbIH Koddduument o > 1. Tem cambim
YBEJITMYUM 3HAUUMOCTb 3THX padoTt. lanee pemraem
HOBYIO 3aJ1a4y O Ha3HAYCHUSIX.

3. IlocpencTBoM yBenMuUeHHs 3HAYCHUS O
noiy4aem HoBble [lapeTo-onTHManbHbIe peCHHS.
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Tlpumep. Meem MoJieNb NpoIiecca peansa-
MU TPOEKTa B BuUjae Tpada, MPeICTaBICHHOTO
Ha pHcyHKe 1.

Pucynox 1. I'pad npouecca peanuzanuu npoekra

Figure 1. The graph of the project implementation
process

Homepa nyr ykassiBaror HOMepa paOoT.
Matpuiia JJIUTEeIBLHOCTEH BBINOJHEHHS pPadoT
B KOJIMYECTBAX YCIOBHBIX BPEMEHHBIX €IMHUIL

VIMEET BUI:
1 2 3 4 5 6 7 8 9 10

29 16 19 28 13 39 11 13 11 151
21 19 38 18 18 26 37 30 32 17 |2
34 24 23 28 34 26 37 25 25 373
26 17 16 31 11 17 34 33 24 11 |4
21 35 37 17 38 25 13 31 37 2515
38 16 39 14 32 29 18 37 28 1516
36 17 23 19 25 30 20 37 29 39 |7
27 15 13 20 27 22 30 20 36 3118
29 17 18 23 17 21 14 31 34 2519
28 23 22 25 24 40 32 16 27 24|10

Pemaem 3agauy o Ha3HaueHMSIX C JAHHOU
martpuiieil. [lonydaem cienyroliee pacupeaesieHue
orepanuii Mo ucroilHUTeNsIM (TiepBast 3 (eKTHB-
Has TOYKa).
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Oneparuu 1 23 4 5 6 7 8 9 10
Hcnonaurenu 9 1 6 107 4 2 3 5 8
Jmurensaoctn 11 21 26 11 13 14 17 13 17 16

CyMmapHast JUTHTeTFHOCT BCeX padoT peamisa-
UM TIpOeKTa cocTaBwia 159 emumwml. JITeIEHOCTE
KpUTIYECKOro myTH (pabotel 2, 3, 4, 10, 7 B crivicke oHU
MOMYEPKHYTHI) cocTaBiseT 91 equHMITy.

VYBenmMUuM UTUTENEHOCTY BBITTOJTHEHHS THX
paboT [uIst BCeX MCHONHUTENEH B 2 pa3a (YMHOXUM
Ha 0. = 2 COOTBETCTBYIOLIUE CTPOKU MaTpuipl V)
1 HaifaéM BTOpYIO 3(h(heKTHBHYIO TOUKY.

Onepannn 1 2 3 4 5 6 7 8 9 10
Wcnomaurenu 9 10 6 5 1 4 2 3 7 8
JlnurensHOCTH 11 17 26 11 21 14 17 13 14 16

CymMmapHasi JUTUTEILHOCTh BCEX padoT
peanu3anud MpoeKTa cocTaBuia 160 emuHwUII.
I[HI/ITCHBHOCTL IMMOJIYYCHHOT'O KPUTHYCCKOI'0 ITyTHU
(pabotsr 2, 3, 4, 10, 7) cocTaBnseT 87 eIUHMUIL.

[omoxkum a = 4. [loyunm TpeThio dddek-
TUBHYIO TOYKY.

Onepauuun 1 23 4 5 6 7 8 9 10

Hcnonaurenu 9 103 5 1 4 2 6 7 8
Hmurensnoctn 11 17 23 11 21 14 17 22 14 16

CymMmapHasi JAJIUTEIBHOCT BceX paboT
peanu3alid TMPOEKTa cocTaBuiaa 166 emnuHMIIL.
JIMMTEeNbHOCTh KPUTHYECKOTO ImyTH (paboThl 2, 3,
4, 10, 7) coctapnseTr 84 eqUHUILY.

JanpHeliee yBenuyeHue o He JaET HOBBIX
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P 3HaueHme 3HaveHme
CILICHUE
Decision Kkpurepusi (3) Kkputeps (4)
Criteria value (3) | Ciriteria value (4)
1 159 91
2 160 87
3 166 84
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HaWJIeHO METOAOM HIaeanbHON Touku. OYeBUIHO,
970 pemenue Ne 2.

4 HosukoBa, T.II. Maremaruueckas MOJCIb
ONTHUMAJIFHOTO paclpeesieHus] paboT B CETEBBIX KaHO-
Huyeckux crpykrypax [Tekcr] / T.I1. HoBukosa, O.B.
Asceea, A.W. HoukoB // ®dyHmaMeHTaIbHBIC U TIPU-
KJIaJHbIE MPOOIEeMbl TEXHUKH M TeXHoJorud. — Opel,
2013. Ne 5 (301). C. 48-53.

5 [Hommpa, P.B. Merox cereBoro IjIaHUpOBaHUS
pa3paboTKH CIIOXKHBIX TexHIueckux cucteM [Teker] // P.B.
Jormwmpa, P.YO. Kopmokos, A.A. Bernetios u ap. // TIpo-
TpaMMHBIE TIPOAYKTHI ¥ cucTeMbl. —2014. Ne 2. C. 22-26.

6 Jlunckuii, B. KomOunaropuka amst mporpam-
muctoB [Tekcr] / B. Jlunckwuii / Ilep. ¢ moabck. — M.:
Mup, 1988. — 213 c.

73



Becmuux BTYHIIT/Proceedings of VSUET, III. 79, Ne 4, 2017.

7 Gronkvist, M. The Tail Assignment Problem
[Texct] / M. Gronkvist // Ph. D. thesis. Chalmers University
of Technology and Goteborg University. Gote-borg, 2005.

8 Kilborn, E. Aircraft Assignment Using Con-
straint Programming [Tekct] / E. Kilborn // Tech. Rep.
Chalmers University of Technology. Goteborg, 2007.

9 banau, b. OcHOBBI TUHEITHOTO POTrPaMMHUPO-
Banus [Tekct] / b. bangu / Ilep. ¢ anrn. — M.: Pagno u
cBs13b, 1989. — 176 c.

10 Kpasuos, M.K. Hepaspemmmocts 3a1a4 BEKTOp-
HOU IMCKPETHON ONTUMH3ALIMU B KJIACCE AJITOPUTMOB JIMHEH-
Ho#t cBeptku kputepres [Texer]/ M.K. Kpastios // JTuckpet-
Has MateMatuka — 1996. T. 8, Ne 2. C. 89-96.

REFERENCES

1 Hayes, S. Complex Project Management Global
Perspectives and the Strategic Agenda to 2025. [Teker] / S.
Hayes // The task force report. ICCPM : King-ston, 2012. 64 p.

2 Burkov, VN, Zalozhnev A. Yu., Novikov DA
Graph theory in the management of organizational struc-
tures / VN Burkov, A. Yu. Zalozhnev, DA Novikov. —
Moscow: Sinteg, 2001. — 124 p.

3 Kataev, AV Project Management: Mathemat-
ical Models for the Optimal Designation of Design
Work Implementers [Text] / AV Kataev, TM Kataeva,
EL Makarova // lzvestiya Saratovskogo Universiteta.
New episode. Series: Eco nomic. Control. Right. — 2016.
Vol. 16, no. 3. P. 294-299.

CBEJEHUA Ob ABTOPAX

KOpmnii B. Byraes 1.¢-m.H., mpodeccop, kadeapa uxdop-
MAIlMOHHBIX TEXHOJIOTHMH MOJAEIMPOBAaHUS M YyIpaBie-
HUsI, BopoHeXCKHi TocynapCTBEHHBIH YHUBEPCHTET WH-
JKEHEPHBIX TEXHOJOTuH, np-T PeBomronuuy, 19, r. Boponex,
394036, Poccust, y_bugaevb2@mail.ru

Oubra B. ABceeBa K.T.H., 3aB. Kadenpoii, kadeapa wH-
(OpPMaIOHHBIX TEXHOJOTHI MOJIEITMPOBAHMS U yIpaBiie-
Husl, BOpOHEKCKUI rOCyNapCTBEHHbI YHUBEPCUTET UH-
YKEHEPHBIX TEXHOJOTHH, Tip-T PeBoromnuu, 19, r. Boponex,
394036, Poccus, olga-avseeva@mail.ru

Jirogmuiaa A. Kopo6oBa k.1.H., J01eHT, Kadeapa uHdop-
MAI[MOHHBIX TEXHOJIOTHMH MOJEIMPOBAaHUS M YIpaBie-
Husl, BOpoHEXCKUI roCylnapCTBEHHbII YHUBEPCUTET UH-
YKEHEpHBIX TeXHOJO0Tul, np-T PeBomronuuy, 19, r. Boponex,
394036, Poccust, lyudmila_korobova@mail.ru

Hpuna 10. HlypynoBa k.¢-M.H., IoueHT, Kadenpa WH-
(OpPMaIMOHHBIX TEXHOJIOTHH MOJIETMPOBAHMS U YIpaBJie-
HUsl, BopoHeXckuii Tocy1apCTBEHHBIH YHHBEPCHTET WH-
YKEHEpHBIX TeXHOJOoTul, np-T PeBomronuuy, 19, r. Boponex,
394036, Poccus, i_shur@mail.ru

KPUTEPUI ABTOPCTBA

Bce aBTOpsl B paBHON CTENEHM NPUHUMAIM Yy4acTHE B
HAIMCAHUK PYKOIUCH U HECYT OTBETCTBEHHOCTD 32 IIJIaruaT
KOH®JIUKT UHTEPECOB
ABTOPEI 3asBJIIOT 00 OTCYTCTBUM KOH(IIMKTA HHTEPECOB.
MOCTYIINJIA 08.09.2017
IMPUHSITA B IEYATbD 01.11.2017

74

4 Novikova, TP Mathematical model of the op-
timal distribution of works in network canonical struc-
tures [Text] / TP Novikova, OV Avseeva, Al Novikov //
Fundamental and Applied Problems of Engineering and
Technology. — Eagle, 2013. Ne 5 (301). Pp. 48-53.

5 Dopira, RV The method of network planning for
the development of complex technical systems [Text] // RV
Dopira, R. Yu. Kordyukov, AA Begletsov, etc. // Software
products and systems. —2014. Ne 2. P. 22-26.

6 Lipsky, V. Combinatorics for programmers [Text] /
V. Lipsky / Trans. from Polish. — Moscow: Mir, 1988. — 213 p.

7 Gronkvist, M. The Tail Assignment Problem
[Tekct] / M. Gronkvist // Ph. D. thesis. Chalmers University
of Technology and Goteborg University. Gote-borg, 2005.

8 Kilborn, E. Aircraft Assignment Using Con-
straint Programming [Tekcr] / E. Kilborn // Tech. Rep.
Chalmers University of Technology. Goteborg, 2007.

9 Bundy, B. Fundamentals of linear program-
ming [Text] / B. Bandi / Per. with English. — Moscow:
Radio and Communication, 1989. — 176 p.

10 Kravtsov, MK Undecidability of vector discrete
optimization problems in the class of algorithmic algorithms
for linear convolution of criteria [Text] / MK Kravtsov // Dis-
crete Mathematics — 1996. Vol. 8, No. 2. P. 89-96.

INFORMATION ABOUT AUTHORS

Yuriy V. Bugaeev doctor of physical-mathematical sci-
ences, professor, informational technologies of modeling
and control department, Voronezh state university of engi-
neering technologies, Revolution Av., 19 Voronezh,
394036, Russia, y_bugaevb2@mail.ru

Olga V. Avseeva candidate of technical sciences, head of
department, informational technologies of modeling and
control department, Voronezh state university of engineer-
ing technologies, Revolution Av., 19 Voronezh, 394036,
Russia, olga-avseeva@mail.ru

Lyudmila A. Korobova candidate of technical sciences,
assistant professor, informational technologies of modeling
and control department, VVoronezh state university of engi-
neering technologies, Revolution Av., 19 Voronezh,
394036, Russia, lyudmila_korobova@mail.ru

Irina Yu. Shurupova candidate of physical-mathematical
sciences, assistant professor, informational technologies of
modeling and control department, VVoronezh state univer-
sity of engineering technologies, Revolution Av., 19 Voro-
nezh, 394036, Russia, i_shur@mail.ru

CONTRIBUTION

All authors equally participated in writing the manuscript and
responsible for the plagiarism
CONFLICT OF INTEREST
The authors declare no conflict of interest.
RECEIVED 9.8.2017
ACCEPTED 11.1.2017



