BbIMYCKHAA KBAINMGUKALUNOHHAA PABOTA
BAKAJIABPA

PASPABOTKA NMPOMrPAMMHOIO
OBECMNEYEHUA ONA BbIBOPA CTPATEMMN
CBbITA NMPOOYKLUUN

PyKkoBogutenb AsTOp

Nonakosa I. J1. CnbupsaHckmm B. A.
(bamunuma U. 0.) (damunnua U. 0.)

6/c, ctapwuit npenoaasatens OUT HIY dUT, rp.0208
(yy.cTeneHb, yy.3BaHue) (baKkynbTeT, rpynna )

HoBocnbupck, 2013



Bbibop cTpaTernm cobbiTa

= CObIT
" Bbibop cTpaTtermmn cbbita

" CrpaTterma = {NpoayKT, UCTOYHUK PEKIaMbl,
KaHan cobbiTa, PbIHOK CcObITA}



[Mprmep cbbITa NpoayKUUNK

HanmeHoBaHue — «[1pogyKT» Toprosas KomMnaHws

Llena — 20y.e./en.
Konnuectso — 1000 eg.

KaHan cbbiTa Nol KaHan cbbita N
3aTpaTbl Ha cTpaxoBKy = 0
duUKcpoBaHHbIe 3aTpaTbl Ha eAMHULY NMPOAYKLMM = 5 ( ) PbiHoK N

PbiHOK Ne 1
CronmocTb 06cnyKmMBaHUA KaHana = 75 (S B mec.)

MponycKkHasa cnocobHocTb KaHana = 120 (ea. ToBapa B mec.)

o

7o
PeknamHbin nCToYHUK Nel PeKknamHbIn MCTOYHUK N2
3ddekTnBHOCTb (% Npoaax) = 0.1 3ddekTMBHOCTb (% npogaxk) = 0.07
3aTpaTbl Ha peknamy (% oT goxoaa ¢ 3aTpaTbl Ha peKknamy (% oT goxoAa NPoAaXxK BCek
npoaax scen npoaykumm) = 0.05 npoaykuuu) = 0.06
dakTnyeckan npmbbinb = 1425 dakTnyeckan npmbbinb = 950
CymmapHbIn goxog = 2000 CymmapHbin goxopa = 1400

CymmapHble 3aTpatbl = 575 CymmapHble 3aTpatbl = 450



LleneBble pyHKUUU

= Makcmmusauma npubbinm npm orpaHUYEeHUn 3aTpaT
MAXPROFIT — makcumanbHas npmnbbinb
UPPERLIMITCOST — BepxHui npeaen 3atpaT

strategyoprimar = { ARG(strategys), s = ﬁ | MAXPROFIT =

MAX (ACTUALPROFIT.®*) AND costs <= UPPERLIMITCOST }, 1 <s<S§

strategy g

" MuHumM3aumA 3aTpaT NpU 3alaHHON BennYuHe npubbinm

FIXEDPROFIT — ®ukcmpoBaHHOe 3Ha4YeHue npmbbinm
MINCOSTS — MuHuUManbHble 3aTpaTsl

strategyeprinar = { ARG (strategy,), s = 1,§ | MINCOSTS =
MIN ( costs ) AND ACTUALPROFIT.S <= FIXEDPROFIT }, 1 <s<S§

strategyg



ANropnTM KOMBUHUPOBAHMA
cTpaTernm

strategy, = {NpOAYKTS, UCTOYHMK_pPeKNambl®, KaHan®, PbIHOK®}

Crpaterua
— CTpaTerna BK/KO4aeT BEKTOPbLI: NPOAYKTOB, MCTOYHUKOB pPeK/Z1aMbl, KaHa/10B, PbIHKOB

KombuHnpoBaHMe HOBOW cTpaTernm
OJIA (MlponykT M3 KomnexumsallpoOyKToOB) {
IJIsA (McrouHmkPexjsamer M3 Kosmmekumal/lcTOUHMKOBPekJIaMbel) {
IS (Kanan M8 KonnexumaKaHaliorB) {
IJIsI (PeiHOK MB KonnexUMAaPHHKOB) {
CrpaTermuda =

HOBAS Crpaterusa ([IponykT, lMcTtouHuxkPexjiamel, KaHag,
PLIHOK) ;

KonnekumdaCrparerunm. nobaemurhk (CrpaTermuda) ;

}



ANropuTtm peLueHmna 3aaadym ane
NepBoOro KpUTepus

ANrOpUTM NOWUCKA CTPATernm, 3aTpaTbl KOTOPOWN HE NPEBbILAIOT
MAX_COSTS = MAKC_3ATPATbI npn Hanbonbwem 3Ha4yeHnn npuboiam

KOHCTAHTA MAX COSTS = MAKC 3ATPATH;

BEIECTBEHHOE bestProfit = 0;

oJIAA (CrpaTrerusa U3 KomnexumsaCrpaTerun) {
ECIM (Crparerusa.sarpaTeCrparermn <= MAX COSTS

U Crparerusa.npubeuis >= bestProfit)
BEPHYTBb CTtpaTermud;
VUHAYE

BEPHYTE O;



ANropuTtm peLueHmna 3aaadum ane
BTOPOro Kputepus

ANropuTM NOUCKa cTpaTernu, Nnpuboinb KOTOPOM NpeBbILLAET
MIN_PROFIT = MUH_MNPUBDbIJ/Ib npn HanmeHbliem 3Ha4YeHnn 3aTpar

KOHCTAHTA MIN PROFIT = MNH IIPUBHIJIb;

BEIECTBEHHOE bestCosts = BECKOHEYHOCTL;

IJIAA (CrpaTrerus U3 KoanexumsaCrparTerun) {
ECIM (Crpaterusa.npubembCrparerun => MIN PROFIT

U Crparerusa.z3arpaTteCTpaTerunu <= bestCosts)
BEPHYTBb CTtparermud;
VHAYE

BEPHYTH O;



ANropuTMm pelleHua 3aga4um ann
NepBoro N BTOPOro KpUTepmes

ANropmuTM NOUCKa cTpaTernm, npubbiib KOTOPOM NPEBbLILAET
MIN_PROFIT = MWH_TPWEbIJIb 1 3aTpaTbl KOTOPOW He NpeBbIWAKOT
MAX_COSTS = MAKC_3ATPATbI
KOHCTAHTA MAX COSTS = MAKC 3ATPATH;
KOHCTAHTA MIN PROFIT = MNH IIPUBHIJIb;
oA (CrpaTrerus U3 konnexumsaCrpaTerun) {
ECIM (Crpaterusa.npubembCrparerun => MIN PROFIT
M Crparerua.sarpaTuCrpaTerun <= MAX COSTS)
BEPHYTBb Crtparermud;
VHAYE
BEPHYTH O;



CT

VKTYpa Tabauny, 6a3bl 4aHHbIX

= products =3
¢ id INT
name VARCHAR
price DOUELE
amountToSell DOUBLE
= OrpaHvuyeHHsa
! PRIMARY
=1 promotions o [laiocfzmooeos-ocn FESEEE HLE e |
i I strategies a4
[ id INT 1y INT :
e I
name VARCHAR o FK_strategies_products_id ~ :  productld  INT
effectiveness DOUBLE ; '-’f promotionId INT :
Fneczcrir;tcnﬂ ggﬂgtg 9% channelld  INT e
o ]
profit DOUEBLE FK_strategies_promotions_id : ¥ marketld -
~ OrpaHHYeHHs FK_strategies_channels_id HEd OrpaHH4yeHHA
) PRIMARY i+ HHpekco
’ [ =y P m|
I FK_strategies_markets_id
=] channels 2 — gies_| il
? id INT = markets =
name WVARCHAR ¢ id IMNT
insuranceCost DOUEBLE name VARCHAR
fixedCost DOUBLE producthame VARCHAR
margin DOUBLE capacity DOUBLE
potentialProfit DOUBLE A —
actualProfit DOUBLE
serviceChannelCost DOUBLE
capacity DOUEBLE
suppliedQuantity DOUBLE
effectiveness DOUEBLE
= OrpaHuuyeHHA
! PRIMARY

Puc. 1. CtpyKktypa Tabnany 6a3bl AaHHbIX



CKpUHWOTbI MHTEPPEnca
nporpammHoro obecneyeHma

00 - =i | Qg B x1 |(W G, | € @ (53 rkopresol:Main v @ | [ ¥ anyLogic

JoGaBneHle HOBOrMo NpoayKTa @@){pl'fductsl:ollectiun
1}
0 createProductObjectFilledByFields

0 readProductFromDBFunc
0 readProductsFromDBFUnc

HaszeaHwe npogykta

0 saveProductToExcelFunc 0 saveProduct TaDBFunc

product1
O saveProductsToExcelFunc o saveProductsToDBFUnC

20 AofaBnTe NpoOyKT B KONNeKuWo 3arpysuTe BCe NPoOgYETHl W3 B B Konnekyuo

Konn4ecteo TOESRE ANA Npo4akn

- NoBaBuTe npogykT B excel JNobaeute npogyrkT B8 B

CoxXpaHHTb Konnekynn B excel CoxpaHWTe konnekynn 8 B

Mepexod K pasaeny: Npogykr Peknama KaHan PriHOK CTparerin padmkn

Mporon: O 'I:' BeinonHAeTCA | Bpewma: 15,35 | Nporon: BpemAa oCcTaHOBKK HE 3a4aH0 | [ | Namare: [ 71 = 210

Puc. 2. dopma gobaBneHns HOBOro NPoAyKTa



CKpUHWOTbI MHTEPPEnca
NPporpamMmmHoOro obecne4vyeHums

00 - m | Gy ®| x1 | Gy | & @ [ ropresoit:Main v ® | [ # anylogic

E:}) promotionsCallection
10}

ﬂoSaBneuue HOBOro MCTOYMHHKA peknambl
G showLatsFilledRow

HazeaHne PEENAMHOrS

0 readPromationFramDBFUnc
HCTOYHKMES

0 createPromotionObjectFilledByFields 0 readPromotionsFromDBFUnc

promo 0 savePromotionToExcelFunc 0 savePromotionToDBFunc

G savePromotionsToExcelFunc G savePromotionsToDBFunc

AdicherTHEHOCTE
peKnaMe |

CTOMMOCTE OoGasnTh pernaMHbil HCTOYHWE B KONNEKLMID 3arpysuTh BCE PEKNAMHLIE HCTOYHMEM W2 B B Konnekuum
[MPOULEHT oT NpoASHHOrS ToEapa)

0.05 [OofasnTh peknaMHbii MCTOYHIE B excel OoGaBnTe pEFNaMHLIA HCTOYHKE B B

CromumocTe (drKcHposaHHaA)
CoxpaHuTe KoNNekuun g excel CoxpaHuTe Konnekuun g B

100

Mepexof K pazaeny: Npogykr Pexnama KaHan PriHoK Crparernn Ipadmen

Mporou: 0 'I:' BrinonnaeTCcA | Bpema: 10.40 | Mporox: Bpema oCTaHOBKK HE 3a30aHo | D | NMamMmATL: - nz §1M 'ﬁ

Puc. 3. cDO[Z)N\E] ,£I,O6aBl'IEHI/1FI HOBOIo UCTOYHUKA PEK/TaMblI

11



CKpUHWOTbI MHTEPPEnca
NPporpamMmmHoOro obecne4vyeHums

00 - el | G | x1 (W Gy | 2 @ (i kopHesoii:Main v ® | I # AnyLogic

HoGaBneHWe HOBOTO KaHana

HazeaHwe kaHana MnanvpyeMan NpUbs INe

@Q) channelsCollection
{0}

chi 1400 G channelshowLatsFillzdrow 0 readChannelFromDBFunc

Jatpatel Ha 0 readChannelsFromDBFunc

JaTpatel Ha cTpaxaOEKY oBCnyEMBaHNE G createChannelObjectFilledByFiglds
9 saveChannel ToExcelFunc

9 saveChannelToDBFuUnc

9 saveChannelsToExcelFunc 0 saveChannelsToDBFunc

100

¢MKCMPOBBHHI=.IE FATPATEI I'Ipon;n:KHaﬂ cnocobHoOCTE KaHana
($ Ha =4, Npoakyuri) (ed. ToEapa B MeC)

100 OoGasnTk KaHan B KONNEkKUM 3arpysuTe BCe kaHane Wi B B KonneKuno

HaueHka MocTaEenAsEMoe KONWMHECTED TOBARA

(eq. ToEapa B Mec)
OoGaentke kaxan B excel OobaenTe kaHan e B

0.3 100
CoxpaHuThk konnekunn 8 excel CoxpaHuTe konnekun 8 6O

MNoteHuraneHaA NpKie s JhhEKTMEHOCTE KaHANA

1400 100

Mepexod K pasgeny: MNpogykr Pexnama KaHan PhiHoK CrpaTeruu padmkm

NMporow: 0 ﬂ BeinonHaeTCcR | Bpema: 43.65 | lNporow: BpeMa oCTEHOBKM HE 33a48H0 | [z

Puc. 4. Popma nobaBneHMA HOBOro KaHana cbbiTa
12



CKpUHWOTbI MHTEPPEnca
NPporpamMmmHoOro obecne4vyeHums

00 - A | § & x1 | G, | € @ [ xopresoit:Main v ® | [

HoGaeneHne HOBOIMo phIHKa E:::Q:EH?I'Iﬁetanllection
1]

HazeaHwe peIHEa

G marketShowLatsFilledRow
market] G createMarketObjectFilledByFields

G saveMarketToExcelFunc
HaseaHne npoayxTa G saveMarketToDBFunc G readMarketFromDBFunc

G saveMarketsToExcelFunc G saveMarketsToDBFunc G readMarketsFromDBFunc
producti

Oo0aBnTe phiHOK B KONNEKLHI 3arpyanTe BCe polHEM W3 B B kONNekuWn
EmkocTe
ANA 3aJaHHOro NpoyETa

OoGaenTe pulHok B excel OoGasnTe puitok 8 B

CoxpaHnTh konnekune B excel CoxpaHuThe konnekyns 8 B0

Mepexod k pasaeny: Npogykr CTpaTeriu Tpatikm

NMporowx: 0 ﬂ BeinonHAasTCA | Bpemn: 73.40 | NMporow: Bpema ocTaHOBKK HE 3a0aHo | [

Puc. 5. Popma gob6aBneHUA HOBOTO pbiHKa CObITA
13



CKpUHWOTbI MHTEPPEnca
nporpammHoro obecneyeHma

0 - wl | 8 @ x1 |® Gy | € @ (3 |xopresoiMan o | ® | I ¥ smylogc

CTpaterun o createCellsInExcel

@n} ?tl}:ategies(:ollection O calculateStrategiesIncomeCaostsPrafit
i

MEHEPHPDEATE W A0GABENTE B KONNEKLHD

o calculatestrategyIncomeCaostsProfit
e generateNewstrategies

Coxpatuthb B excel Coxpanute 8 6 o saveObjectsToExcelFunc
o savestrategiesToExcelFunc
JarpyanTe U3 diaiina excel 3arpyauTe u3 B4 o readStrategiesFromExcelFunc
0 saveStrategyToDBFunc
. 0 savesStrategiesToDBFuUnc
BwiDpatk cTparervio, B KOTOPoOH

1.3aTpaTel OrpaHHYEHE CEEPXY 3HAUEHUEM = o readstrategyFromDBFunc

Mony4YWTe CTRaTErMe gnA yenosua 1)
o readstrategiesFromDBFunc

2. MpHBENE GrPAHHYBHA CHHEY SHANBHNEM = Mony4YKTs CTRATETHIe ANA YCNOBKA 2)

0 findStrategyLimitedByMaxCosts
MonyynThb CTRETETWID 4NA yenoswi 1) u 2)

(3 findstrategyLimitedByMinProfit
HazeaHue PEENSMHOrS

HaseaHue npoaykra WCTOHHKS HasEaH1e kaHana Pl iHok 0 findstrategyLimitedByMinProfitAndMaxCosts

CTpa'rerm product? promo1 market1

Mepexod Kk pasgeny: NpopykT Peknama CTpaTernu Tpadm

NMporox: 0 ﬂ' BeinonHseTCcR | Bpewma: 3.15 | NMporow: EpeMa OCTAHOEKK HE 33A4&HO | [

Puc. 6. Popma nob6aBneHUA HOBOTO pbiHKa CObITA
14



[Mpnmep pesynbraTta paboTbl

o -l | 9 @ 1 | Gy | @ @ [ |copresoiiian v | @ | ¥ AnyLogic

[
,ELO)(O,EI| bl Q‘i strategiesAndIncomeDataset
10 mamepenmi ... [10, 4,000]

4,000
3,800
3,600
3,400

3,200

3,000

2,800
2,600
2,400

2,200

2,000
1,500
1,800
1,400
1,200 4
1,000
800
600
400

200

o

1 2 3 el i0

wese [pachil CTPATEMMA M d0X040E CT paTe rm

Mporon: 0 ﬂ BeinonHAeTCs | Bpemna: 175.10 | Mporow: Bpema oCTaHOBKK HE 3a30aH0 | [

Puc. 7. l(padunK 3aBUCMMOCTU BEIMYNHDBI A0XOA0B OT BbIOPaHHOM CTpaTernm 15



[Mpnmep pesynbraTta paboTbl

00 - ml | Qg ® | x1 [N Gy | € @ (53 ropresoii:Main v| ® | [

Q‘i strategiesAndCostsDataset
10 mamepenmi ... [10, 5,610]
3aTpaThl

20,000

9 10
Crtpaterun

Puc. 8. NpadunK 3aBUCMMOCTU BEIMYMHbBI 3aTPaT OT BbIOBpaHHOM cTpaTermm 16



[Mpnmep pesynbraTta paboTbl

m-el @ [ 9 @[ xt |@ G | @ @ (i |[copresoiivan v [ @ | b ¥ AnyLogic

Q‘i strategiesAndProfitDataset
I_Ipll'lﬁblﬂb 10 aMepeHii ... [10, -1,610]

20,000

1 2 3 g

9
CTpatert M Mpubeine CT paTe rM M

i0

Nporox: 0 (3 BunonsseTcs | Bpema: 300.65 | Mporow: Bpema oCTaHOBKK HE 3a30aH0 | [ | Namare: [IEEEEEE ﬁ

Puc. 9. lpadumk 3aBUCMMOCTU BEANYUHBI NPUOBIIN OT BbIOpaHHOWM CcTpaTermm 17



[Mpnmep pesynbraTta paboTbl

m-el @ [ 9 @[ xt |@ G | @ @ (i |[copresoiivan v [ @ | b ¥ AnyLogic

1 2 3 4 5 &
s ZTRATEMHK K J0x0 A et CTRATETHH M Pacxoakl CTPATEMMK M MpHBEINE

I'Iepe)(o,u, K pazgeny: MpogykT Peknama Kanan CTpaTerum Tpadikn

Mporon: 0 (3 BoinonHseTcs | Bpemn: 343.60 | Mporon: BpeMA 0CTEHOBKW HE 3a0aH0 | [ | Namate: INEEENE 1~

Puc. 10. O6wum rpadpurk 3aBUCUMOCTUN BENUYUH A0X04a, 3aTPAT U
BbIBpaHHOM cTpaTernm

oT

18



Cnacmnbo 3a BHMUMAHuUe



