MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBILLNIEHHbLIX TEXHOMNOMIN U AM3arHay
(cnerynta)

YTBEPXOAIO
[MepBbIi NpOpeKTop, NPOPEKTOP MO
YyP

A.E. PyauH

proysamiers | « 21 » 02 2023 ropa

Pa6o4yana nporpamma gUCLUNNUHBI

| 51.B.B.02.02 | OKOHOMUKO-MaTemMaTMYeckne MOAENU U MeToabl B MeanansaHnpoBaHum

Y4ebHbIn nnaH: 2023-2024 38.03.02 BLUMM MeH B megnabus n nonurp OO Ne1-1-56.plx

Kadeapa: | 2 | Monurpadmyeckoro o6opynoBaHns U ynpaeneHus

HanpasneHve noarotoBku:
(cneumanbHOCTb)

38.03.02 MeHemkMeHT

Mpodunb NOAroTOBKM: MeHenxmeHT B MeguabusHece n nonurpacum
(cneumanusauus)

YpoBeHb obpasoBaHusa:  Gakanaepuat

dopma 0by4eHus: OYHas

MnaH yye6HOro npouecca

KoHTakTHas paboTta Tpynoé dopua
CeMecTp ofvyatoiuxecs Cam. | KoHTpons, MKOCTb, |  MpomesxyTouHo#
(kypc Ana 3A0) | fayium 325:':;';‘ pabora Hac. 3ET aTTecTaumm
6 L 17 17 a7 27 3 Ok3amMeH
PN 17 17 47 27 3
WNtoro L L 1 a Al .
PMA 17 17 47 27 3

CaHkT-lNeTepbypr
2023



Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOapToM Bbicllero obpasoBaHusa no HanpasneHuto nogrotokn 38.03.02 MeHemKMEHT, YTBEPXKAEHHBIM MPUKA30M

MuHo6pHaykm Poccum ot 12.08.2020 r. Ne 970

CoctaButens (u):
Crapwwui npenogaeaTenb

Ot kadeppbl cocTaBuTEnNS:
3asegytowmin kacdbegpon nonurpadudeckoro obopynosaHust
N ynpaeneHus

OT BbINycKatoLen kadenpbi:
3asegytowmin kadeapon

MeToaonyeckun otgen:

BaHuep Ekatepuna
AnekceeBHa

TapaHeHko EneHa
KOpbeBHa

TapaHeHko EneHa
KOpbeBHa



1 BBEJEHUE K PABOYEN MPOrPAMME OUCLMNIUHDI
1.1 Uenb aucumnnuHbl: CdopmMupoBaTb KoMmneTeHuuM obyvatolleroca B 06nacT MU3ydeHuss MeToAoB
mMaTeMaTU4eckoro MoAenMpoBaHus PasnnyHbIX KNaccoB AenoBbIX CUTyaLWiA, CBA3aHHBIX C aHaNM30M CINOXHbIX CUCTEM U

ynpasneHnem npon3BoacTtBOM, a Takke MeToaoB q)opmanmsau,mm n anroputMmsaumm npoLeccoB noncka onTuMarnbHbIX
ynpaBlieH4eCKux peUJeHVIVI.

1.2 3agaum gcuMNInHLI:

* paCCMOTPEHNE OCHOBHbIX NMPUHUMNOB NMNOCTPOEHNUA MaTeMaTU4EeCKnNX mMogenen Bbl60pa onTUMarlbHbIX pelJJeHVIVI
B MeHeXMeHTe N MapKeTuHre npennpuaTng,

* N3y4yeHne metToaoB cbopmanmsaumm n anropyutMmsaumm npoleccoB beHKLI,VIOHVIpOBaHVIH npon3BOACTBEHHbIX
cucrtem,

* OCBOEHWE BO3MOXHOCTEN MCMOMb30BaHUS TUMOBBLIX 3KOHOMUKO-MaTeMaTUYECKNX MOAENEN B MEHEKMEHTE U
MapKeTuHre,

* OBnageHve MeTo4aMuM peanusauuM  Modenen  ynpaBreHus  MpPOM3BOACTBEHHbIMW  CUCTEMaMu Ha
nepcoHanbHOM KOMMbIOTEPE U MHTEpPNpeTaLunen pe3ynbTaToB MOAENMPOBaHUSI.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLwerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npeagnonaraeT co3gaHne OCHOBbI O1A (bOpMVIpOBaHVIﬂ KOMMeTeHUUNn, YKa3aHHbIX
B . 2, npn n3yv4eHnmn ancunninH:

BbuaHec-nnaHuposBaHune
MaTtemaTuka

2 KOMMNETEHUMN OBYYAIOLWLEIOCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUUNNUHDbI

MK-6: CnocobeH pa3spabaTbiBaTb MEPONPUATUA NO BO3AEMCTBMIO HA PUCK B pa3pe3e oTAesNIbHbIX BUOOB U
NPOBOAUTL UX IKOHOMMUYECKYHO OLIEHKY

3HaTb: meToapl NOCTPOEHUA CeTeBbIX 3KOHOMUNKO-MaTeMaTnu4eCKknx Mogenen.

YMeTb: ncnonb3oBaTb 9KOHOMMUKO-MaTteMaTn4ecKkoe MoaenmpoBaHue and peleHnAa KOHKPETHbIX 3aday ynpaBlieHUA.

BnageTb: HaBblKaMy MOCTPOEHUS SKOHOMUKO-MaTeMaTUYeCKUX MoAernen, a Takke KONMMYECTBEHHOrO U KauyeCTBEHHOro
aHanusa pesynbTaToB MOAEeNMpoBaHus.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

O |KoHTakTHas
< 6
o paboTta
5@ WHHoBaU, dopma
HavnmeHoBaHue v cogepxaHue pasgenos, | § 3 CP hOpMbI TeKYLLEro
TEM U y4eOHbIX 3aHATUI = 2| ek Mp. (4achb) 3aH2TVII7| K0H¥pons:|
(@]
© g | (vackl) | (Hack)
x

Pasgen 1. lNpumeHeHne maTemMaTU4eCKOro
MOAENMPOBaHMA NpU NOCTPOEHUN CUCTEM| o
ynpaBneHuss  npoussoacteoM.  Mogenum

ynpaBrieHusi 3anacamu




Tema 1. OCHOBHbIE MOHATUS 3KOHOMMWKO-
MaTeMaTU4eckoro MOZENMPOBaHNS
NPOM3BOACTBEHHbLIX CUCTEM.

CoBpeMeHHoe COCTOSIHME npobnembl
MOZENMpPOBaHNS cucTem. MpuHUMNbI
CUCTEMHOro noaxoga B MOAENUPOBaHUU
CUCTEM. Obwas XapakTepucTtuka
npobnemsl MOAENNPOBaHNS cuctem.
Knaccudmkaums BuOOB MOOENMpoOBaHMUS
cucteM. MatemaTtmyeckoe mogenupoBaHue
(OYHKUMOHNPOBAHMS  CIOXKHbBIX ~ CUCTEM.

AHanuTnyeckoe 7] MMUTaLIMOHHOE
MoAenvpoBaHue cucTem. CpenctBa
MoaenupoBaHusa cuctem. Knaccudpmkauus n
OCHOBHbI€E aTan.l NOCTPOEHUSsI
MaTeMaTUYecKnx Moaenen
NpPOM3BOACTBEHHbIX cUcTeMm.

[eTepMUHMpPOBaHHbIE U BEPOSTHOCTHbIE
mMogenu. [eckpunTuBHble (OonucaTenbHbIE)
W HOpMaTtuBHble  (ONTUMW3ALUOHHBLIE)
mogenu. CTraTudeckme W OuHaMUYeckue
mogenu. OcHoBHble 3Tanbl  npolecca
NMOCTPOEHMS  MaTemMaTudeckon  mogenu
ynpasneHnst NPOU3BOACTBEHHON CUCTEMOW.
MpakTuyeckoe 3aHaTUE: [locTpoeHne wu
aHanus moaenu 3agaum BblOOpa
ONTMMarnbHOr0 acCOpTUMEHTa MPOAYKLUMM
npeanpuaTns c MCNOSb30BaHNEM
nporpammsbl “Lindo”. MNMocTpoeHne n aHanms
Mogenu 3agayn Bblbopa OMNTMMAarbHOrO
pacnpegeneHus WHBECTULINI c
ncnonb3oBaHMeM nporpammsl “Lindo”

AC

Tema 2. lNpumeHeHne mogenen M MeTOAOB
FIMHEVHOro MpOrpamMMmnpPoOBaHUsA MpWU peLleHnn
3agaq ONTUManbHOro pacnpeaeneHus
pecypcoB, MMaHWpPOBaHWA U  YyrnpaBneHus
NPOVN3BOACTBOM.

3apava ONTUMarnbHOro pacnpegerneHus
B3anMMO3aMeHsAeMblX pecypcos (obwas
pacnpegenutensHas 3agada). [NloctaHoBka u
dopmanusauns 3agaun Bolbopa oNnTMManbHOro
accopTuMeHTa TOBapoB (nnn ycnyr),
npoussoauMbIX npeanpustuem. NoctaHoBka u
dopmanu3aumsa 3agaym Bbibopa onTUManbHOro
pacnpegeneHuss MHBecTUUMI. [locTaHoBKa U
dopmanmsaums TpaHCNOpPTHON 3agauv.
MocTaHoBKa ” opmanusauMa 3agadm o
packpoe.

MpakTnyeckoe 3aHaTMe: MNocTpoeHne 1 aHanms
mogenm 3agaun BbIGOpa HaunnyJlemn
opraHm3aumm CUCTEMBI pacnpegeneHus
TOBapoB [Af19 KaHana npsMOro MapKeTuHra
(peweHue TPaHCMOPTHON 3agayn) c
ncnonb3oBaHNEM nporpaMmel “Lindo”.
lMocTpoeHne w aHanu3 Mogenu 3agayn o
packpoe nonurpadu4eckux MaTtepuanos Ha
3aroTOBKM C  MCMOMb30BaHWEM MporpamMmel
“Lindo”.

AC




Tema 3. KomnbloTepHble nporpamMmeil,
npeaHasHadeHHble AnNd  pelweHus  3ajad
NMHENHOTO NPOrPaMMMNPOBaHUS.

O630p coBpeMEHHbIX MPOrpaMMHbIX CPeAcTB,
OPUEHTUPOBAHHLIX Ha  pelleHne  3agad
nvHenHoro  nporpammupoBaHus.  Kpatkas
XapaKkTepucTvka ONTMMM3aUMOHHOIO nakeTa
npuKnagHbIX nporpamm “Lindo”.

MpakTuyeckoe 3aHATME: [locTpoeHne 1 aHanus
ONTMMU3AUMOHHON  MOAENW  MflaHMPOBaHUS
3arpysku B3aummosameHsiemoro obopyaosaHus.
MocTpoeHne wn aHanuM3 ONTUMMU3ALMOHHON
mMoaenm nnaHMpoBaHus 3arpysku
obopynoBaHuMa € y4eTOM  CTPYKTYPHbIX
OrpaHMYEHUN Ha BbINYCK NPOAYKLUN.

Tema 4. Martematudeckne mopenu 3agad
OVNCKPETHOrO NPOrpaMMMpOBaHUSI.

3apgaym ¢ HegenumocTaMu. 3agaya O paHue.
OkcTpemanbHble  KOMOMHATOpHbIE  3agauw.
3apava o HasHa4YeHusX. 3apava o
KOMMUBOSIXEpE.

AC

Tema 5. MeToapbl pelleHus 3agayq QUCKPETHOro
nporpaMMmnpoBaHus.

MeToabl pelweHns 3agay  LEeno4vMcrieHHoro
nporpaMmmupoBaHusl. Metoa BeTBeW M rpaHuy,
(meTog JlsHga v Jowra).

MpakTuyeckoe 3aHATMe: MNoCTpoeHne 1 aHanma
MOAENM 3agavyM O HasHa4YeHusiX MEeTOAOoM
BETBEN W rpaHuUL, peanu3oBaHHbIM B CUCTEME
“Lindo”. MNocTpoeHne 1 aHann3 Mogenu 3agayu
0 KOMMMBOS)XKEPE METOAOM BETBEW M rpaHuL,
peanu3oBaHHbIM B cucteme “Lindo".

AC

Tema 6. Mogenu ynpasneHus 3anacamu.
Knaccudpuvkauusa sagay ynpasneHus 3anacamu.
lMocTaHoBKa 3ajadn yrpaBneHws 3anacamu.
OpHonpoaykToBas AeTepMUHUpoBaHHas
mModenb ynpaeneHus 3anacamu. 3agada 06
onTuMarnibHOM pasmepe naptum (cdopmyna
YuncoHa). Mogenb ynpasneHusi 3anacamu c
y4eToM YObITKOB M3-3a HeyaoBreTBOPEHHOro
crnpoca. Mogene ynpasneHus 3anacamn npu
HernonHOM  yOoBNEeTBOPeHuW cnpoca u C
3aepXXKon nononHeHna 3anacos. Mopgenu
ynpaBneHuss 3anacamv npu OUCKPETHOM U
HernpepbLIBHOM CNyyYyanHOM crnpoce.
MpakTnyeckoe  3aHATME:  MopgenuposaHue
npoLeccos ynpasreHusi 3anacamu.
[MocTpoeHne u aHanua oONTUMM3ALUOHHOMW
OfHOMPOAYKTOBOW mMoaenm ynpasneHus
3anacamu npu AUCKpeTHOM Criy4aHOM crnpoce.

Paspgen 2. MpumeHeHne Teopumn
CTaTUCTUYECKOTO MOZAEeNMpPOBaHNS "
pPErpeccUoHHOro aHanusa npu ynpasneHuu
Npon3BOACTBOM

AC




Tema 7. WmuTaumoHHOe MogenvpoBaHue
CINOXHbIX CUCTEM.

Obuwas XapakTepucTtuka MeToaa
CTaTUCTMYECKOIrO (MMUTaLMOHHOTO)
MoaennpoBaHuA. OcCHOBHblE aTanbl
NOCTpPOEHNA CTaTUCTUYECKOMN mMogenun

nccnegyemoro  npouecca.  TeopeTudeckue
OCHOBblI MeTofa CTaTUCTUYECKUX WCMbITaHWN
(meToga MoHTe-Kapno). Teopema Yebbiwera.

O606wweHHas Teopema YebbiweBa.
LleHTpanbHas npeaenbHas Teopema.
Anroputm NMOCTPOEHMUS " aHanusa

VMMUTALUMOHHON MOAENU MPOU3BOLACTBEHHOW
cuctembl. OCHOBHble BWAbl pacnpeneneHui
HEeNpepbIBHbIX cryyanHbixX BENWYNH,
NCMONb3yEMbIX B VMUTALMOHHOM
MOAENMPOBaHUM cucTeM. PyHKUMS NAOTHOCTU
HOpMarnbHOro pacnpegenenus.. [MapameTpbl
(MaTematuyeckoe OXuWgaHue W aucrnepcust)
HOpMarnbHOroO  pacnpegeneHus.  OyHkuus
MAOTHOCTU PaBHOMEPHOIO  pacripefeneHus.
OYHKUMSA  NINOTHOCTM  3KCMOHEHLMAIbHOro
pacnpefeneHus.

Tema 8. O6paboTka M aHanua pes3ynbTaToB
CTaTUCTMYECKOro MOAENMPOBaHUSA CUCTEM.
3agauu o6paboTkn pe3ynbLTaToB
MO EenMpoBaHus. OnpepeneHue
3MMNUPUYECKOrO 3aKoHa pacnpeneneHuns
Cry4YanHOWN BeNUYMHbI (BbIXOQHOMO nokasartens
YHKUNOHNPOBAHUA NPOuN3BOACTBEHHOWN
cUCTEMBI). Monsatue O0BEPUTENBHOIO
nwHTepsana. [loBepuTtenbHbIn UHTepBan Ans
MaTeMaTU4eckoro  OXMOAHWs  HOpMarbHOW
CNy4YyanHOW BEIMYUHBbI.

lMpoBepka cTaTUCTUYECKUX [UMNOTEe3 O Buae
3aKoHa pacnpegeneHuns nccnegyembix
cnyvarHbix BenuuuH. Kputepuii cornacus
KonmoropoBa. Kputepun cornacusa LWanmpo -
Yunkca. Kputepuin cornacusa lNupcoHa (xu -
KBagpar).

KpaTkasa xapaktepuctuka qYHKUMOHANbHbIX
BO3MOXHOCTEN  CUCTEMbl  MMWUTaLMOHHOIO
mogenupoBaHmus “AnylLogic”.




Tema 9. [TlpumeHeHne  oOAHOMAKTOPHbIX
peErpeccuoHHbIX Mogenen Ans aHanusa U
yrpaBneHns Npou3BOACTBEHHLIMU CUCTEMAMMN.
OCHOBHbIE MOHATUS PErpPecCMOHHOro aHanusa.
Mpumepsl npUMeHeHns mMoaeneu
perpeccuoHHOro aHanusa ans pelleHns 3agad
NpOrHo3npoBaHus, nnaHnMpoBaHuA "
ynpaBreHusi NPOM3BOACTBOM.

OcHOBHbIe aTanbl NOCTPOEHWST PErPECCUOHHBIX
mogenen. OnpepgeneHne ko3 PULNEHTOB
perpeccun MeTo4oM HaMeHbLUUX KBagpaToB.
MpuMeHeHne  NWHEWHbIX U HEeNMWHENHbIX
Moaenen opfHOMaKTOpPHOW perpeccum  npu
aHanuse u ynpasfeHuM MNPOU3BOLACTBEHHLIMMU
cuctemamu. JInHenHas oaHOgaKTopHas
perpeccuoHHasi mMopgenb. AHanuM3 TOYHOCTU
perpeccuoHHon mogenu. HennHenHole Mmogenu
opHodpakTopHOW perpeccun. Beibop dopmbl
CBSI3U. M'mnepbonuyeckas CBSI3b.
MokasaTenbHast cBA3b. CTeneHHas CBS3b.
Jlorapudpmuyeckas cBssb. KombuHMpoBaHHas
CBS3b.

MpakTuyeckoe 3aHATME: [locTpoeHne 1 aHanus
MoZEenu  MPOrHO3WpoOBaHMSA  clpoca  Ha
nonurpadnMyecKkyto NpoAyKUUI0 C MOMOLLbHO
OAHOMPaKTOPHbIX PErPECCUMOHHBIX MoAenen u
nporpamMmmel "Statistica”.

Tema 10. TlpMMeHeHMe  NUHEWHbIX U
HEeNUHENHbIX mMopenen MHOXECTBEHHOM
perpeccuun npy aHanuse cucTemM 1 ynpasreHuu
Npov3BOACTBOM.

Mopenu MHOXXeCTBEHHOM JINHEHOn
perpeccun. Mogenu MHOXECTBEHHON
HenuHenHon perpeccun. [lonmMHomMMarbHble
perpeccuoHHble MOZEnu BTOPOro nopsiaka.
MynbTunnukatMBHas (cTeneHHas) MoAernb
MHOXeCTBEHHOM perpeccuu.
OKCMNoHeHUmnanbHasi Mogenb MHOXECTBEHHOM
perpeccun.

MpakTuyeckoe 3aHATMe: MNocTpoeHUe 1 aHanua
MoZenu  MpOrHo3WpoBaHUA  cnpoca  Ha
nonurpaduyeckyto NpoayKUMio C MNOMOLLbIO
MHOIO(pakTOPHbIX PEerpecCUoHHbIX Moaenen u
nporoammel ”Statistica”

AC

AC

WUtoro B cemectpe (Ha kypce ang 3A0)

KoHcynbTaumm n npoMexyToyHas
aTTecTauuna (Ok3amMeH)

17

17

47

2,5

24,5

Bcero koHTakTHas pa6orta n CP no
AuUcuUnnuHe

36,5

71,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH[l OLIEHO4YHbIX CPEACTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasartenen, KpMTepueB M CUCTEMbI OLlGHUBaHUA pe3ynbTaToB o6yveHus

5.1.1 NokasaTenu oueHUBaHUA

Kon
KOMMNEeTEeHUUN

MokasaTenu oueHnBaHuA pe3ynbTaTtoB o6yquV|$|

HanmeHoBaHme oueHO4YHOro
cpencrtea




OBbACHAET OCHOBHbIE YCNOBWS NPUMEHEHNS MaTeMaTUYeCKUX METOO0B
(NMMHEHOro U AMCKPETHOro MPOrpamMMUpPOBaHUsl, TEOpPUM yNpaBleHnst
3anacamy, perpeccUoHHOro aHanuaa) ans dopmanusauum npoueccos|llepeyeHb  Bonpocos  Anis
ynpasneHnsa npoM3BoACTBOM. YCTHOro cobecenoBaHus

O60ocHOBLIBAET MpUHUMaeMble ynpaBrieHYeckne pelleHnUst Ha OCHOBe
aHanusa pesynbTaToB MOAENUPOBaHWUA uccrniegyemon  aenosolt |[pakTuyeckoe 3agaHue
cuTyaumu.

MNK-6

Mcnone3yeT nporpammHoe obecnevyeHne Ans peweHnsa 3agad|lMpakTnyeckoe 3agaHue
NIMHEMHOTO M AWCKPETHOro  NpOorpaMMMpOBaHWs,  peanusauum
pEerpeccnoHHbIX mogenen Ha K.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepumn oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA
YcTHoe cobecegoBaHne MucbMeHHas paboTa

LLikana oueHnBaHuA

[MonHbIN, ncYepnbiBaOWWA OTBET, SBHO
OEMOHCTPUpPYIOLWMIA rNybGokoe NoHMMaHue
npeameTa U1 LWIMPOKYID 3pyavumio B
oLeHMBaeMon obnacTtu, yMeHue
NCNoNb30BaTb TEOPETUYECKNE 3HAHWUS ANs
peLLeHnss NpakTUYecKMX 3agau.

5 (oTnmn4HO)

OTBeT MOJIHbIN " npaBuUIbHbIN,
OCHOBaHHbI ~ Ha  npopaboTke  Bcex
obsa3aTenbHbIX UCTOYHMKOB MHGOPMaLNN.
Mooxoa kK matepuany OTBETCTBEHHbIN, HO
4 (xopoLuo) JonyuwieHsl B oTBeTax  Hebonbluune
MOrpeLlHoCT,  KOTOpble  YCTPaHSOTCS
TONMbKO B pe3ynbTate cobecenoBaHus.
MpucytcTBylOT Hebonblne npobensbl B
3HAHWUSAX UM HECYLLIECTBEHHbIE OLLINOKN.

OTBET BOCNPON3BOAUT B OCHOBHOM TOSbKO
NEeKUNOHHbIe martepuarnsl, 6e3
CaMOCTOSATENBbHON paboThbl c
pekoMeH40BaHHON nutepaTypon.
[eMoHCTpupyeT noHumaHue npegmeTa B
uernom npu HEMOorHbIX, cnabo
apryMeHTUPOBaHHbIX oTBETax.
MpucyTCTBYIOT HETOYHOCTU B OTBETAX,
npo6enkl B 3HaHUSAX NO HEKOTOPLIM TeEMaM,
CYLLLECTBEHHbIE OLUMOKM, KOTOpble MOryT
ObITb HaWAEHbl U YACTUYHO YCTPaHEeHbl B
pe3ynbTaTe cobeceoBaHus.

3 (yooBneTBOpuUTENbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomMoLuu ak3ameHaTopa. HesHaHue
2 (HeyOoBnNEeTBOPUTESbHO) [ 3HAUUTENBHOM  YacT  MPUHUUNNANBHO
BaXXHbIX 3MeMeHTOoB ANCUMNNNHDI.
MHorouncneHHble rpybbie owmnoKu.

HenoHumaHwne 3aflaHHOro BOrnpoca.
HecnocobHocTb ccpopmynupoBaTb XOTsi Obl
OTAEenbHble  KOHUeNnuMu  OUCLMNIWHBIL.
MonbiTka CMUcbiBaHUA, MCNoJ1b30BaHUA
HepaspelUeHHbIX TEeXHUYECKMX YCTPOWCTB
WM  Monb30BaHUS  MOACKA3KOM  Apyroro
YernoBeka (BHe 3aBUCMMOCTM OT YCMNELUHOCTU
TaKoWn NOMbITKK).

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XoANMbIe AN OLLeHKU 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKu BONPOCOB

Cemectp 6

OCHOBHbIE NOHATMS 9KOHOMUKO-MaTEMaTUYECKOro MoAennpoBaHnA CUCTEM. anIHLI,VII'IbI CUCTemMHoro nogxoaa B
mMmogenmpoBaHnn CUCTEM.




KJ'IaCCVICbVIKaLWIﬂ MaTemMaTU4eCKUX MOAENEN CUCTEM. ,D,eTepMVIHVIpOBaHHbIe N BEPOATHOCTHbIE MOLENN.

2 HeckpunTusHble (onucaTenbHbIE) N HOPMATUBHbIE (ONTUMM3ALMOHHbIE) Mogenn. CTaTU4eckne n guHamuyeckme
Mogenmu.

3 OcHoOBHbIe aTanbl Npouecca NOCTPOEeHUS MaTemMaTYeCcKon Modenu AenoBon cUTyaumm.

4 lMocTtaHoBKa 3agaym maTemaTudeckoro nporpammupoBanus (MI1). Jonyctumoe n onTumManbHoOe pelueHmns
3apayum Mr1.

5 lMocTtaHoBKa M MaTemaTnyeckas MoAernb 3aga4ym NPOM3BOACTBEHHOIO NflaHMPOBaHMSA (3agayn pacyeTta
onTUManbHON NPOM3BOACTBEHHOW NPOrpamMmmbl).

6 lMocTtaHoBKa n maTemaTtumyeckas Mmogesnb 3agaqv onTMMarnbHOro pacnpegeneHns B3aMMmo3amMeHseMblX PecypcoB
(obwasn pacnpegenvTensHas 3agada).
7 lMocTtaHoBKa M MaTemaTnyeckas Mogernb 3akpbITO TpaHcnopTHoW 3agaun (T - 3agaun).

8 OtkpbiTasa T-3agaya. Cnyyan, korga cymmapHoe Npon3BOACTBO NpeBbiaeT CyMMapHYyHo NoTpebHOCTL B
OAHOPOOHOM MPOAYKTE.

9 OtkpbiTasa T-3agaya. Cnyyan, korga cymmapHoe notpebneHve npesbiliaeT CyMMapHOe Npov3BoACTBO
OAHOPOOHOr0 NPoAyKTa.

10 lMocTtaHoBKa M MaTemaTnyeckas Mogerb 3agaym onTMMM3aLmm packposi MatepuarnoB Ha 3aroTOBKM.

11 Kputepumu Beibopa nporpammHoro obecneyeHnsi onTMMM3aLMoHHbIX 3a4au.

12 PyHKUNOHAMNBbHbIE BO3MOXHOCTU COBPEMEHHbBIX ONTUMU3ALUMOHHBLIX NPOrPaMMHBIX CUCTEM.

13 lMocTaHoBKa 3a4a4v QUCKPETHOro NporpaMmmMupoBaHus B obem Buae.

14 MocTtaHoBKa 1 MaTemaTnyeckas Mogernb 3agaym ¢ HegenMMOCTAMMU.

15 lMocTtaHoBKa N MaTemaTnyeckasa Mogernb 3agayum o paHue.

16 lNocTtaHoBKa 1 MaTeMaTudeckass MoAaernb 3agavn O HasHauYeHUsX.

17 lMocTtaHoBKa U MaTemaTnyeckass MOAerNb 3a4a4vm 0 KOMMUBOSIKEPE.

18 MeTogbl peLueHns 3agad LernoYncrieHHoro nporpaMmmmnpoBanns. Metoa seteen 1 rpaduny (Jlanga n Jovira).

19 Knaccudukaums sagay ynpasneHus sanacamu. lNoctaHoBka 3agayu ynpasnieHus 3anacamu.

20 OpaHonpoaykToBas AeTepMUHMPOBaHHasA Modernb ynpasreHus 3anacamu. 3agadva ob onTMMansHOM pasmepe
napTuu.

21 Mogenb ynpaBneHus 3anacamu ¢ y4eTom yObITKOB 13-3a HEyJOBNETBOPEHHOIO crnpoca.

22 O6Lwasn geTepMnHMpOBaHHAs MHOroneproaHas 3agada ynpaBneHusl 3anacamu.

23 Mopgenb ynpasneHus 3anacamv npy QUCKPETHOM CryYamHOM CNpoCe.

24 Mogenb ynpaBneHus 3anacamv npu HeMpepbIBHOM Cry4YanHOM cnpoce.

25 MmutaumoHHoe mogenunpoBaHune. ObLLas xapakTepucTnka Metoga CTaTMCTUYEeCKOro MoAeNMpoOBaHus.

26 OCHOBHbI€ 3Tanbl MOCTPOEHUSI CTAaTUCTUHECKOM MOAENW UCCMNEeQYEeMOro npoLecca.

27 ANroputT™M NOCTPOEHWS U aHann3a CTaTUCTUYECKON MOAESN.

28 |TeopeTnyeckne OCHOBbI MeTOA4a CTaTUCTUYECKUX UCMbITaHMI (MeToga MoHTe-Kaprno).

29 OcHoBHble B1Abl pacnpegeneHnii HenpepbIBHbIX CRyYanHbIX BEMWYUH, UCMOMb3YEMbIX B UMUTALWUOHHOM
MOENMPOBaHUN CUCTEM.

30 3apaum 06paboTku pedynbTaToB MoaenmpoBaHusa. OnpegeneHne aMnMpUYECKOro 3akoHa pacnpeaeneHus
Cny4anHon BENMYMHbI (BbIXOAHOrO nokasaTtensa yHKUNMOHMPOBAHMS NPOM3BOACTBEHHON CUCTEMBDI).
lMpoBepka cTaTUCTUYECKUX MMNOTE3 O BUAE 3aKOHA pacrnpeaeneHuns nccrnegyemMbix CnyyamHbiX BENNYMH.

31 Kputepuu cornacus Konmoroposa, LWannpo — Yunkca, MNMupcona
(xn-kBagpar).

32 OcCHOBHbI€e 3Tanbl MOCTPOEHNST MaTEMATUYECKOrO ONMMCaHUs NPOU3BOLACTBEHHOW CUCTEMbI C MOMOLLbIO
perpeccuoHHOro aHanmaa.

33 JInHenHasa ogHoakTopHasi perpeccuoHHas Moaens. AHann3 TO4HOCTU PErPECCMOHHON MOLENN.

34 HenuHelHble Mogenu ogHodakTopHol perpeccun. MNnepbonnyeckas cBasb. [NokasaTenbHas cBs3b.
CrteneHHas cBa3b. Jlorapudpmuyeckasn casb. KomouHMpoBaHHas CBA3b.

35 Mogenu MHOXXeCTBEHHON JIMHEWHOW PErpeccum.

36 Mogenu MHOXeCTBEHHOW HENTMHENHON perpeccumn.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHus (3agaun, Kenchl) HaxoasTcs B [MpunoxeHun k aaHHon P

5.3 MeToaunyeckue maTepuansi, onpegensiowme npoueaypbl OLeHMBaHUA 3HaHUN, yMeHUI, BnaaeHu (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpoMexyTo4yHoWn atrectaumMm m nopsaaok NMKBUaLmMn akageMmniyeckomn
3a[10MKEHHOCTH

[MpoBegeHve NPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CII6IMYTMTA

«lMonoxeHne o npoBeaeHnn TeKyLero KOHTposyd ycnesaemMmoCcTn 1 npomemyTquon arrecrtaymm o6yqarou.w|xc;|»




5.3.2 dopma npoBeaeHUsI NPOMEXYTOYHOM aTTecTaunm No AUCUUNnInHe

YcTHas + [MncbMmeHHas KomMnbloTepHOE TECTUPOBaHUE NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTaumMn nNo AUCLUNNnHe

Mpwn nNpoBefeHUM 3k3amMeHa BpeMsi, OTBOAMMOE Ha MOArOTOBKY K OTBETY, cocTaBnseT He bonee 40 muH. [ns
BbIMNOJTHEHNA NMpaKTU4eCKoro 3agaHuA 06yqar0|.u,emyC;| npenocrtaBnAaAeTca npaBo MNOJSib30BaATbCA HeO6XOJJ,VIMOI7I
CnpaBOYHON MHpOPMALIMEN.

Coo0LeHne pesynbTaToB 06y4YaoLweMycs NPON3BOAMTCA HENOCPEACTBEHHO MOCIE YCTHOro oTBETA.

6. YHEBHO-METOOU4YECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OUCUUIMITAHBI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue | MN3gatenbLcTBo | o nspaHmsa | Ccbinka

6.1.1 OcHoBHas yye6Hasa nuTepaTtypa

Apoukas, E. B. OKOHOMUKO-MaTeMaTu4eckme Capatos: Aii M A http://www.iprbooksh
METOAbl U MOOENVPOBaHNE P : P 2020 op.ru/90006.html

Mepnna
PyTTa, H. A. MeTtogbl n mMogenu NpuHATUS https://www.iprbooks
ontTumanbHbIX  peweHun  B|Mocksa: An Nu Ap Meana 2022 hop.ru/118015.html
9KOHOMMKE
6.1.2 JononHuTenbHasa y4yebHasa nutepartypa
KpaBueHko, A. B.,|MogenupoBanne 6usHec- HoBocunbupck: http://www.iprbooksh
OparyHoea, E. B.,|npoueccos HoBocubupckui op.ru/99351.html
Kupunnos, tO. B. rocyaapcTBEHHbIN 2020
TEXHUYECKNN
YHUBEPCUTET

Bbiroguunkosa, W. tO. [Matematuyeckne wmetogpl B http://www.iprbooksh

Capartos: A NMu Ap

OKOHOMUKE: MeToAbl, MoAaenu, Mezana 2020 op.ru/90534.html
3agauu
BawekuH, A. H.,|Marematunyeckne metogbl u . L http://www.iprbooksh
KBayko B. 0.,|Moaenu B akoHOMUKe Mockea: Poccuickui 0p.ru/94185.html
Ll,apch;Ba E B ’ rocyapCTBEHHbIN 2019

YHUBEpPCUTET NpaBocyaus

LlapbkoBon, E. B.

6.2 MNepeyeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CNPABOYHbIX CUCTEM

1. OneKkTpoHHO-bMbnuoTeyHas cucrema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/.
2. OnekTpoHHas 6ubnuoteka CroryrnTO [SnekTpoHHbIn pecypc]. URL: http://www.publish.sutd.ru/.

3. Hay4Has anekTpoHHas 6ubnumoTteka [OnekTpoHHbIn pecypc]. URL: http://elibrary.ru/.

4. Hay4yHasa 6ubnuoteka KubepllenmHka [OnektpoHHbIn pecypc]. URL: http://cyberleninka.rul/.

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmmMHoro obecneyeHust
MicrosoftOfficeProfessional

Microsoft Windows
6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6asbl, Heo6xoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no gucuunnuvHe

AyouTtopus OcHalleHne

MynbTumeguiiHoe obopyaoBaHue, crneumMannanpoBaHHas Mebenb, Aocka
NekynoHHas y A pyA H P A
ayautopus

CneuunanuavpoBaHHasa mebernb, 4ocka
YuebBHas ayautopus




MpunoxeHune

pa60qe17| nporpamMmmbl AUCUUNIINHBI SOKOHOMUKO-MaTEMATUYECKME MOAENN U METOAbLI B MeAMaNIaHMpOBaHUA
HaumeHo8aHue AUCUUMNIUHbI

no Hanpasnexuio nogrotosku _38.03.02 MeHeKMeEHT
HanmeHoBaHue Ol (npocuns): _ MeHemxmeHT B MeanabusHece 1 nonurpadum
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayun, Kemchbl)

Ne n/n | YCnoBus TUMOBbIX NPAKTUKO-OPUEHTUPOBAHHBIX 3afaHui (3agad, Kercos)

1 OnTMmanbHOE NnaHUpoBaHWe NPOU3BOACTBa NpoAyKuuK. [NpeanpusaTie BeinyckaeT YeTbipe Buga npogykumm (P,
P2, Ps, P4) c icnonb3oBaHneM Tpex BUOOB NPOM3BOACTBEHHbIX pecypcoB (R1, Rz, R3). 3anackl pecypcoB orpaHuyeHbI.
3aTpaTbl KaXOoro BuAa pecypca Ha eavHULYy Kaxkaoro Buaa MpoAyKUMKM, a Takke YPOBHM HanuyHbIX pPecypcoB
npuBeAeHbl B Tabnuue. 3HayeHus crnpoca Ha NPOAYKUMIO U MpubbINM OT peanusaumv eguHuubl Kaxaoro Buaa
npoayKumun npuseeHsl B Tabnuue.

TpebyeTcs:
- NOCTPOUTL MaTemMaTU4eCcKyto MoAerb IMHENHOrO NPOrpamMMnpoBaHnsa Ansa uccrnegyemon npobnemsl NnaHMpoBaHWs
NPOU3BOACTBA U3AENUI B aCCOPTUMEHTE, €CNU LieNb COCTOUT B MakCMMM3aLMn CymmapHou Npubbinu 3a mecs;
- onpegenuTb onTumarnbHble OObEMbI NMPOM3BOACTBA KaXAOro BuAaa NpoAyKuuW, peluas 3agadvy fMHERHoro
nporpamMmmMmMpoBaHns ¢ NOMOLLIbIO Nporpammbl ” Lindo”.
UcxoaHble gaHHble 3agavu
Tabnuua
3aTpaTbl pecypca Ha eauHuLy NpoayKLuum 3anacsl
Pecypc
P1 P2 P3 P4 pecypca
R1 5 8 20 25 800
R2 2 3 8 14 420
R3 0,1 0,2 2 4 150
Cnpoc 3a mecsy, (Wr.) 100 45 25 20
Mpnbbinb, gonn./wT. 15 30 120 130

2 OnTMManbHOE NilaHMPOBaHUE NPOU3BOACTBA NpoayKuMK. [MpeanpusitTne BeinyckaeT YeTblpe Buaa npogykumm (P4,
P, Ps, P4) c ncnonb3oBaHnemM Tpex BUOOB NPOM3BOACTBEHHbIX pecypcoB (R1, Rz, Rs). 3anackl pecypcoB orpaHuyeHbI.
3aTpaTbl KaXaoro BUAa pecypca Ha eAnHULY KaxXaoro Buaa Npoaykumm, a Takke 3anacbl pecypcoB nNpuBegeHbl B
Tabnuue. 3HadyeHns cnpoca Ha NPOoAYKLMIO U NMpubbINKM OT peanusaumm eanHNLbl KaXa0ro Buaa npogykumm
npvBeaeHbl B Tabnuue.

TpebyeTcs:
- NOCTPOUTbL MaTemMaTU4eCKyo MOAENb IMHENHOIO NPOrpamMMNPOBaHNA Ans uccrneayemon npobnemsl NaHMpoBaHWs
NPOW3BOACTBA U3AENUI B aCCOPTUMEHTE, €CMNU LENb COCTOUT B MakCMMMU3aLIMn CymMmmMapHoO Npubbinu 3a Mmecsil;
- onpegenuTb onTMMarnbHble O6bEeMbl MPOU3BOACTBA KaXOOro BuAa NPOAYKUMM, pellast 3agady fMHEWHOro
nporpaMmMmMpoBaHns C NOMOLLbO nporpaMmmebl ” Lindo”.
UcxopHble gaHHbIE 3agaym
Tabnuua
Pecypc 3aTpaThl pecypca Ha eanHuLy NpoayKuum 3anachl
P1 P2 P3 P4 pecypca
R1 5 8 20 25 800
R2 2 3 8 14 420
R3 0,1 0,2 2 4 150
Cnpoc 3a mecsy (Wwr.) 100 45 25 20
Mpubbinb, gonn./wr. 55 40 90 85
3 3apaya o 3arpy3ke B3auMmMoO3aMeHsieMOro Npou3BOACTBEHHOro obopyaoBaHusA. Ha oGopynoBaHun uexa,

MMelLLLEM B CBOEM COCTaBe M BMOOB B3aMmo3aMeHsieMoro obopynoBaHus, B MIaHOBOM Nepuoae OOIMKHO ObiTb
M3roToBNEHO N BWAOB npoaykumn. ®oHa Bpemenu paboTbl @ kaxgoro Buaa obopynoBaHus i, ero
npoussoanTensHocTb [ No kaxxgomy BUAy NPOAYKUMM j, @ Takke Npsimble 3aTpaThbl Cjj HA W3rOTOBMNEHUE eANHULbI
npoayKUMU j, U3FOTOBIEHHOW Ha i-M Buae o06opyaoBaHusi, NpuBedeHbl B Tabnuue. MNponsBoacTBeHHas nporpamma
BbiNycka npoaykuum bj, j=1, ...,n 3agana.
TpebyeTcs:
- NOCTPOUTb MaTeEMaTUYECKYO MOZENb 3a4a4n o 3arpy3ke o6opyaoBaHus;
- onpenennTb ONTUMarnbHbIA NfaH 3arpy3kM o6opyaoBaHMs NO KPUTEPUIO ONTUMANbHOCTU — MUHUMYM CYMMapHbIX
3aTpar.
PacueTbl npoBOogMTb C NOMOLLbIO Nporpammel “Lindo”.
Mpn NOCTpOeHWM orpaHMYeHuii Mo BpemeHu paboTbl 06opyaooBaHWS criedyeT NepenTy OT MPOU3BOAUTENbHOCTU
obopygosanua [ (ed./yac.) k obpaTHonm BenmuumHe t; — BpemeHn o6paboTkn eguHMUbl NPoAYKUMM Ha
cooTBeTcTBYIOWEM obopygosaHuy, t; = 1/ M. (4ac./eq.):

UcxopHble gaHHbIe ANA 3agayv

Tabnuua
PoHA BpeMeHUn = Buae! onnyxuuu =
1-n BUAO 2-1 B1A, 3-n BuAa
Buae! paGorbi npoAyKuuun NPOAYKUMU |NpOAYKLUU
obopynoBaHus | obopypoBaHus, poAayku poAayku poAayku
(ai, 4ac) MpounssoauTenbLHOCTL 06GOPYAOBaHUSA MO
’ Buaam npoaykumm, (Mjj, en./ vac)
1 600 15 2,7 3,0
2 1000 2,4 4.3 4.8

3aTtpaTtbl no Bugam npoaykumm (ci, py6./ en.)
1 2,0 | 3,5 | 25




2 | 2,5 | 45 | 30
NMpousBoacTBeHHasa nporpamma (b; en.)
1800 | 1000 | 1850

3apauya o 3arpys3ke B3auMmMoO3aMeHsieMOro NpPou3BOACTBEHHOro obopyaoBaHusA. Ha oGopynoBaHun uexa,
MMeloLLEM B CBOEM COCTaBe M BMOOB B3aMmo3aMeHsieMoro obopyaoBaHusi, B MaHOBOM Mepuoae OOSMKHO ObiTb
M3roToBNEHO n BMAOB npoaykumn. @doHa BpemeHu paboTbl a; kaxgoro Buaa obopyooBaHus i, ero
npoussoamTensHocTe MMij Mo KaxxaoMy BuAy NPOAYKUMM |, @ Takke npsMble 3aTpaTbl Cjj HA U3roTOBNEHNE eAnHULbI
NpoayKUMK j, U3rOTOBINEHHOW Ha i-M Buae ob6opyaoBaHus, NpuBeaeHsl B Tabnuue. NponsBoacTBeHHas nporpamMma
BbiNycka npoaykuum bj, j=1, ...,n 3agana.
TpebyeTcs:
- NOCTPOUTb MaTeEMaTUYECKYO MOZErNb 3a4a4n O 3arpy3ke o6opyaoBaHuS;
- onpeAenuTb ONTUMarnbHbIA NNaH 3arpy3kM 060pyA0BaHNSI MO KPUTEPUIO ONTUMANBLHOCTU — MUHUMYMa CYMMapHbIX
3aTpaT Ha U3rOTOBIEHME MPOAYKLNN.
PacueTbl npoBoaMTL C NMOMOLLBLIO NporpamMmel “Lindo”.
lMpu NOCTPOEHWM OrpaHVYeHU Mo BpemeHu paboTbl 0b6opyaoBaHMA criedyeT NepenTy OoT MPOWM3BOAUTENBHOCTU
obopygosaHua T (ed./yac.) k obpaTHonm BemuumHe tj; — BpemeHn o6paboTky eAuHULbl NPOAYKLUMM Ha
cooTBeTcTBYIOWEM obopygosaHuy, tj = 1/ M. (4ac./eq.):

UcxogHble faHHble Ans 3agavv

Tabnuua
dPoHA BpemeHun = Buab I:!pOAYKLWIVI ~
1-n Bug 2-n BUA, 3-1 BUA
Buae! paGorbi npoaykuuu npoayKuMu |nNpoayKuuu
obopynoBaHus | obopypoBaHus, poAayku poAayku poAayku
_ MpousBoanTeNbHOCTL 060PYAOBaHUA NO
(ai, yac)
BMAam npoaykuum, (M, ea./ yac)
1 600 15 2,7 3,0
2 1000 2,4 4.3 4.8
3aTtpaTtbl no Bugam npoaykumm (ci, py6./ en.)
1 2,0 3,5 2,5
2 2,5 4,5 3,0
MpousBoacTBeHHasa nporpamma ( b; ea.)
1780 | 1140 [ 1750

TpaHcnopTHasa 3agaya. VimetoTca Tpu nocTaBLLmMKa NPOAYKUMM C COOTBETCTBYIOLLMMUN NPEATIOKEHNAMN a1, a2 U az U
Tpu NoTpebutens, cnpoc KoTopbix cocTaensieT bi, by n bs cooTBETCTBEHHO.
a;= 180; ap= 80; az= 140; b;=100; b= 120; bs= 180.
CTOMMOCTb NEPEBO3KN €4MHULIBI TPY3a OT KaXXAoro nocrasLUMKa 40 Kaaoro notpedburens 3agaetca matpuuen C.
1
C=12 4 1|

1 3 3
TpebyeTcs:

- NpoBEpUTb UCXOAHbIE OAHHbIE HA BbINONIHEHME YCNOBUSA BanaHca;

- MOCTPOUTb MaremaTU4ecKyo Moenb TPAHCMNOPTHON 3afaquun.

- HaWTM ONTUManbHbIA MnaH NepeBO30K MPOAYKLUMU MO KPUTEPMIO MMHUMM3ALMM CYMMAapPHbIX TPAHCMOPTHbIX

n3aepxex.

PeweHne 3agaym Ha MK npoBoanTh ¢ noMoLbio nporpaMmmel “Lindo”.

TpaHcnopTHas 3agayva. VimetoTcsl Tpy NocTaBLLMKa NPOAYKLUMU C COOTBETCTBYIOLLUMU NPEANOXKEHNSIMM a1, a2 U AU
TpW NoTpebuTens, cnpoc KoTopbix cocTaenseT by, b, n bs cooTBeTCcTBEHHO.

a;= 180; a,= 80; az= 140; b;=100; b= 120; bs= 180.

CToMMOCTb NEepeBO3KM eAMHULbI FPy3a OT KaXAoro NocTaBLUMKa 40 Kaxaoro notpebutens sagaetca maTtpuueit C:

g 3 9
C=12 4 1).
3 31

TpebyeTcs:

- NPOBEPUTb UCXOAHbIE A@HHbIE HA BbINOSHEHWE YCrOBUS GanaHca;

- MOCTPOUTL MaTeMaTUYECKYO MOZENb TPaHCMNOPTHONW 3aJauu.

- HaiiT onTUMAasbHbIA MraH NepeBO30K NPOAYKLUMM MO KPUTEPUID MUHUMU3AUMKW CYMMapHbIX TPaHCMOPTHbIX
N30EePXKEK.

Pewenne 3agaun Ha MK npoBoanTb € NOMoLLLIO Nporpammel “Lindo”.

PelweHune 3apgaum o HasHayeHuAX. B pacrnopshkeHun KOMnaHum MMmeeTcs 6 TOproBbixX Todek U 6 npoaaBuoB. U3
MPOLUSIOrO ONbITa U3BECTHO, YTO 3(hPEKTMBHOCTL paboThbl MPOAABLIOB B PA3NIMYHbIX TOPFrOBbIX TOYKaxX HEOL4MHAKOBA.
Kommep4yeckuin AMpeKkTop KOMMNaHWM NPOBEN OLEHKY AeATeNbHOCTM KaXaoro npoaasLa B Kaaow TOProBON TOYKE.
Pe3ynbTaThl 3TON OLLEHKM NpeacTaBneHbl B Tabnvue.

A heKkTMBHOCTL NPOAABLIOB B Pa3fnMyHbIX TOProBbIX TOYKax (B A4on./Tbic. WT.)

Tabnuua
Toproeble TOYKU
Mponasey 1 2 3 4 5 6
1 68 72 75 83 75 69
2 56 60 58 63 61 59
3 35 38 40 45 25 27
4 40 42 47 45 53 36
5 62 70 68 67 69 70
6 65 63 69 70 72 68

Tpe6yeTC$| onpegenintb: Kak KOMMepLIeCKMVI ONPEKTOP OOJTKEH OCyLWeCTBUTb Ha3HavYyeHune npoaasuUoB NO TOProsbiM




TOYKam, 4YTobbl JOCTMYL MaKCMManbHOro obbema npogax? PeleHve 3agauv Ha MK npoBoguTb € MOMOLLGIHO
nporpammbl “Lindo”.

8 PeweHne 3agaym o HasHa4vyeHusix. B pacnopshkeHum KoMnaHum nmeeTcst 6 TOproebix ToYek M 6 npogasuoB. U3
MPOLLIFIOrO ONbiTa U3BECTHO, YTO 3PEKTUBHOCTL PaboThbl NPOAABLIOB B pa3fnnyHbIX TOProBbIX TOYKaX HEOANHAKOBA.
Kommepyecknit AMpeKkTop KOMMNaHuy NpoBen OLEHKY AeATENbHOCTU KaXKO4oro npoAasLa B KaX4oW TOProBOW TOYKeE.
PesynbTaThl 3TON OLEHKN NpeacTaBneHbl B Tabnuue.

AddekTMBHOCTL NPOAABLIOB B pa3fUyHbIX TOProBbIX TOYKax (B Aon./TbiC. WT.)
Tabnuua
Moonage ToproBble TOYKU
poAasew 1 2 3 4 5 6
1 66 70 68 73 71 69
2 68 72 75 83 75 69
3 35 38 40 45 25 27
4 62 70 68 67 69 70
5 40 42 47 45 53 36
6 75 73 79 80 82 78
TpebyeTcs onpenennTb: kak KOMMEPYECKUI AUPEKTOP OOMKEH OCYLLEeCTBUTbL Ha3Ha4YeHne NpoaaBLIOB N0 TOProBbIM
ToukaMm, 4Tobbl OOCTUMYL MakcuManbHoro obbema npogax?. PeweHnvne 3agaum Ha MK npoBognTb C NOMOLLbBHO
nporpammbl “Lindo”.

9 PeweHne 3apaum o kommuBoskepe. ycTb mMeeTcs 5 ropogos 1 3agaHa maTpuua pacCTOSHUA MexXay ropoaamu.
B3aumHble paccTosHua Mexgy ropogamu npveefeHbl B Tabnuue. Bbleaxas n3 ogHoro ropoga, KOMMUBOSHKEP
JomkeH nobbiBaTb BO BCEX ropodax No O4HOMY pa3y M BEepHYTbCA B UCXOAHbIVA ropog. TpebyeTcs onpeaenqTs: B
KakoM nopsiake cnegyet obbesxaTb ropoga, YTobbl CyMMapHoe NponaeHHoe paccTosiHie 6bino 6bl MUHMManNbHbIM
(HaMTM MUHUMAaNBHBIN MOMHBIV 3aMKHYThIA MapLUpyT). PelueHne 3aga4m NpoBeCTy € MOMOLLLIO NporpaMmsl “Lindo”.

PaccTosiHus mexay ropogamm
Tabnuua
i\j 1 2 3 4 5
1 - 10 25 29 18
2 1 - 10 15 2
3 8 9 - 20 10
4 29 10 24 - 15
5 18 8 25 27 -

10 PeweHune 3agayum o kommuBoskepe. [ycTb nMeeTcs 5 ropooB 1 3a4aHa MaTpuLa pacCTOSHUIA MexXay ropogamMu.
B3aumHble paccTosiHMs Mexay ropogamu npvBefeHbl B Tabnuue. Bbleaxas M3 ogHoro ropoga, KOMMUBOSKED
JomkeH nobkbiBaTb BO BCEX ropoAax No O4HOMY pa3y M BepHYTbCS B UCXOAHbIN ropod. TpebyeTtcs onpenenutb: B
Kakom nopsigke crnegyet obbeaxartb ropoaa, Ytobbl CyMMapHoe NponageHHOe paccTosiHne 6bino 661 MUHMManbHBIM
(HaNTM MUHUMAanNBHBIN MOMNHBLIV 3aMKHYTbIA MapLUpyT). PelueHne 3agaym npoBecTy € NOMOLLLIO NporpaMmsl “Lindo”.

PaccTtosiHus mexpay ropogamm
Tabnuua
i\j 1 2 3 4 5
1 - 15 15 20 18
2 10 - 15 15 28
3 8 9 - 20 10
4 29 10 24 - 5
5 18 8 25 27 -
11 MporHo3upoBaHMe o6bLema NpoAaxK NPOAYKLMK C MOMOLLLIO PperpeccMoHHoro aHanu3a. [ycte dpma paboTaet Ha

PbIHKE 3TMKETOYHON NpoayKumn. MapkeTonorn covpmbl pacrnonaratT CTaTUCTUYECKUMW AaHHBIMY 3a NepUoA, PaBHbIM
15 mecdauam, o hakTu4eckux 3HaveH1AX o6 bEMOB NPoAaK NPOAYKLUUM MO MecsaLam, pacxodax Ha pekramMy rno mecsuam,
LieHax Ha NpoAyKUuto hypMbl 1 Ha NPoaYKUMIO pUpMbI - KOHKYpeHTa (CM. Tabnuuy).
TpebyeTca nocTpouTb NPOrHO3 06bema NPoAaX ATUKETKN Ha 16-i MecsiL, paboTbl NP YCroBMK, 4TO NpeanonaraeMble Ha
3TOT MecsiL, 3Ha4YeHVs akTopoB, BNUSIOWMX Ha 06beM npofdax, COCTaBAT: pacxoApl Ha peknamy — 75 Tbic. py0., LueHa
npogykummn dompmel — 299 py6. (3a 100 WT.), LEHa Ha NPOAYKLMIO KOHKypupytoLwen dupmbl — 305 py6. (3a 100 wr.). Ans
MOCTPOEHWNSA MPOrHO3a HEeOBXOAMMO WCMONb3oBaTb TPEX (DAKTOPHYIO JIMHENHYIO PErpeccoHHy0 Modenb. PacueTbl
MPOBOAMTBL C NMOMOLLIBIO CTATUCTUHECKOTO NakeTa NPUKINafHbIX Mporpamm « Statisticar.
UcxopHble paHHbIe ANs NPOrHo3npoBaHusA o6bema npoaax

Tabnuua
PakTuyeckue 3Ha4YeHuUs
0O6BLem Pacxoabl LleHa aTukeTkn
Howmep npopax Ha peknamy LleHa 3aTukeTKun cupmbl —
mecsiua 3a Mecsy 3a mecsy (py6./100 wrT.) KOHKYpeHTa
(TbiC. pyb.) (Tbic. pyb.) (Tbic. py6./100
wT.)
X1 X2 X3
y
1 540 58 287 290
2 549 52 289 291
3 535 50 290 292
4 561 51 279 295
5 568 53 278 293




6 598 49 283 296
7 545 53 201 295
8 610 59 293 295
9 622 60 293 297
10 653 61 201 293
11 612 57 289 292
12 701 55 294 295
13 734 62 299 302
14 781 68 301 304
15 750 67 301 304
16 ? 75 299 305




		2023-09-15T15:13:49+0300
	СПБГУПТД, ПРОМТЕХДИЗАЙН, ФГБОУ ВО "САНКТ-ПЕТЕРБУРГСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА", УНИВЕРСИТЕТ ПРОМЫШЛЕННЫХ ТЕХНОЛОГИЙ И ДИЗАЙНА




