POCCHUICKON ®EIEPALIMH
deaepansHOe rocyAapCTBEHHOE OIOUKETHOE 00paloBaTeIbHOE YupekIeH e
BHICIIEro 00pasoBaHuA
«Marsuroropckuii rocyaapcTeerHsii TexHraeckuii yanpepcuter um. .1, Hocopay

E MHMHHCTEPCTBO HAYKH U BBICILIEI'O OBPA30BAHHA

PABOYAA IMPOI'PAMMA JHCHOHILTHHBI (MOY.IA)

MATEMATHYECKOE MOJE/THPOBAHHE

Hamnpagnerne noaroToBKH (CHeUHATLHOCTD)
09.03.03 IMpuxaagrad neGopMaTHKA

Hanpaenennocts (npoduas/cneHaTH3aums) mporpaMMsl
Vnpaenesne npoekTaMu pa3paboTKi OH3HEC-NPHIOAKeH i 114 uHGPOBOH IKOHOMHKH

VYpoeens priciero obpaszopanns - OakanaspHar

Popma 0OyueHHd
OYHaA

Hucturyt/ ¢pakyastrer  HHCTHTYT SHEPreTHKH H aBTOMATHIHPOBAHHBIX CHCTEM

Kadeapa busnec-uubOPMATHEH H HHPOPMALHOHHBIX TEXHOIOT Hit
Kype 3
Cemectp 6

MaruaToropck

2026 roa



PaGouas nporpamma cocraiena Ha ocose ®I'OC BO - 6akazaspuar no
HanpasaeHino noaroroskn 09.03.03 Ipnkiaasas mdopmarika (npikas MiHoGpHayKil
Poccimt ot 19.09.2017 r. Ne 922)

Paboyas mporpamma paccMOTpeHa 1t 0100peHa Ha 3ace1anim Kageapst  Bisnec-
HHGOPMATIKIL It HHOPMALIIOHHBIX TEXHOIOITII
02.01.2026, mporoxoa Ne §

3as. xadeapoit I'.H. Yycasumuna

Pabowas mporpamma oxoOpeHa MeToamIecKoil Komuccneit  HOnAC
03.02.2026 r. mpotokoa Ne 5

Ilpencenarens B.P. Xpavmu#
Pelen3enT:
[nasmsii cneumanict cyxos Gustec-pemenuii 3A! cd(.y:KC», KaHJ1. TeXH.
= % 7~ B.A. Omypxos
-

PaGouas nporpamsa cocTaBacHa:
nouent xapeapst BUMHT, kana. nea. nayx d@é E.H.Tycesa



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM rojy Ha 3acefqanuu Kadeapsl buznec-uHpoOpMaTHKN 1 HHPOPMALIMOHHBIX

[Iporokonm ot 20 . Ne

3aB. kadenpoii I'.H. YycaBuTuna

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3acefqanuu Kadeapsl buznec-uHGOpMaTHKN 1 HHPOPMALIMOHHBIX

[Iporokonm ot 20 . Ne
3aB. kadenpoii I'.H. YycaBuTuna

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3acefnanuu kadeapsl busHec-uHGOpPMATHKH ¥ WHGOPMAITMOHHBIX

[Iporokon ot 20 . Ne

3aB. kadenpoit I H. ?ycaBHmHa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3acenanuu kadeapel buzHec-uHGOpMAaTHKH ¥ HHPOPMAIIMOHHBIX

IIporokom or 20 . Ne
3aB. kadeapoii I''H. YycaBuTuHna




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

IToaroroBka cTyaeHTOB MO Kypcy «MaremaTuyeckoe MoAennupoBanue». B
pe3ylbTaTe U3yuyeHus Kypca CTYACHTbHI JOKHBI MMOTYYUTh MIPEAICTABICHUE O MPUMEHEHUU
MMUTAIMOHHBIX MOJIeJIeil B 00J1aCTH SKOHOMHUKHU, OCBOUTH METO/bI aHAJIN3a U ONTUMU3AIUH
MIPOU3BOJICTBEHHBIX MPOIIECCOB, HAYYUTHCS CO3/1aBaTh UMUTAIIMOHHBIE MOJIEIH NPEATNPUATUN
Y OpraHM3allMii, MOJIETUPOBATH ICHEKHBIC M (PMHAHCOBBIE MOTOKH (PUPMBI.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucnuunimna MatemMatnieckoe MOJICTMPOBAHNE BXOAUT B 00SI3aTEIbHYIO YaCTh
y4eOHOT0 MmIaHa 00pa3oBaTebHON MPOTPAMMBI.

JIist u3y4deHwusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUCHHSI TUCIIUILTHH/ IPAKTUK:

Teopust BEpOSTHOCTEW U MaTeMaTu4IecKasi CTAaTUCTUKA

DKOHOMHKA

[MpuknagHas MaTeMaTHKa

3HaHus (YMEHUs, BIIAJICHUS ), TOTyYCHHBIEC IPU N3YYEHUH JAHHOMN JUCIUILTIHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

WHpopMalMOHHBIC TEXHOJIOTHH B YIIPABICHUH ITPOSKTAMH

HccnenoBanue ornepanuii 1 METOIbI ONITUMHU3AIHH

Onuenka s dexrusHoctu UT-mpoektos

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJI1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBOeHUS AUCHUILIMHBL (MOAYs) «Martemaruueckoe MOAEINPOBAHUE»
00y4JarOIUICs JOIDKEH 00J1aaTh CIEAYIOINUMH KOMIIETCHIIUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

OIIK-6 CriocobeH aHanu3upoBaTh M pa3padaThiBaTh OPraHU3aIMOHHO-TEXHUYECKUE U
YKOHOMHYECKHE TIPOIECCHI C MPUMEHEHHUEM METOJ/IOB CUCTEMHOTO aHAIIN3a U
MAaTEMAaTUYCCKOTO MOACIINPOBAHUAA,

OIIK-6.1 HpI/IMeHHeT METOAbI TCOPHUU CUCTEM U CUCTCMHOI'O aHAJIN34,
MAaTEeMAaTUYCCKOTO U  CTATUCTUYCCKOI'0O MOACITIUPOBAHUS, UCCIICIOBAHUA
onepauﬂﬁ, I[HCKpCTHOﬁ n (bHHaHCOBOﬁ MAaTEMATUKU I aHaJIM3a H
pa3pa60TKH OpraHnu3alluOHHO-TCXHUYCCKUX U DKOHOMUYCCKUX
poneccoB

OIIK-6.2 IIpoBoanT pacdeTsl OCHOBHBIX ITOKA3aTeNIeH PE3yIbTaTUBHOCTH
CO3aHMSI U TPUMEHEHUs NH(OOPMAIIMOHHBIX CHUCTEM M TEXHOJIOTUI




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 73 akaJ. 4acoB:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHas paboTa — 35 akaJl. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynutopHast % o
KOHTakTHas paboTa E z dopma TeKyIero
= =
B B aKaJ. yacax 3 Bun KOHTPOJISI
Paszen/ Tema 3 (B axan ) £EB y P Kox
g 8 © | camocrosTenbHON |  ycIieBaeMOCTH H
JUCLUATUINHBI 3 [~ . | xommerenumu
O g g paboThI MIPOMEKYTOUHOH
Tlek mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1. 1. OCHOBBI MaTEMAaTUYECKOTO
MO/JICITUPOBAHUS
1.1 1.1. Maremaruyeckas
Mmozens. Knaccudukanus
MaTeMaTHYECKUX MOJeei. N3ydenue HayuHO
Llenu u 3apaun -METOJIUYECKON
Otuer 1o
MOJICTIPOBAHMS. DTaITbI JUTEPATyPBHI. . OIIK-6.1,
2 2 nabopatropHoi
pa3paboTKH Beimonaenne aGoTe OIIK-6.2
MaTeMaTHYECKUX MOJIEIEH. 7Ta00paTOpHOI P
IlocraHoBka 3amaun paboThI
MaTeMaTHYECKOTO
MO/JICTUPOBAHUSI.
N3yuenue Hay4HO
6 -METONUYECKOI
1.2 1.2. MeToas! ipuHATHS 8 Oruer 1o
emeHuid. Knaccudukarust 2 2 JUTCPATYPEL. nabopaTopHO OIIK-6.1,
p ) . Brinonnenne patop OIIK-6.2
MaTeMaTHYECKUX MOJIENICH. . pabote
nabopaTtopHOH
paboTs
N3yuenue Hay4HO
-METOINYECKOI
1.3 1.3.IIporpammHsbie A Otuer o
CpencTBa Uil pa3paboTKu 2 6 2,1 THTCPATYPHI- nabopaTopHOI OIK-6.1,
P pasp . ' Berinonnenue parop OIIK-6.2
MaTeMaTHYECKUX MOJICIICH. . pabote
nabopatopHOit
paboTs
HWroro no pazaeny 6 8 4,1
2. 2. CtaTucTu4eckue MeTobI B
MaTeMaTHIeCKOM
MOZEIUPOBAHUU
2.1 2.1. [InanupoBanue
KOMIIBIOTEPHOTO Brimonuenne Ortyer o OIK-6.1
sKcnepuMeHnTa. Meron 5 2 2 1abopaTopHOI n1abopaTopHO’ OITK 6. 2’
Mounrte-Kapio. I'enepanus paboThI pabote '
CIly4ailHbIX BEJIMYHUH.
2.2 2.2. PacnipeneneHust 2 Nzyuenue Beinonnenue OIIK-6.1,




JUCKPETHBIX U

yueOHO-

. . KOHTPOJILHOTO
HETIPEPBIBHBIX CIy4aiHBIX METOAMYECKOI TTpecra OIIK-6.2
BEJIMYHH. JIUTEPaTyphI
2.3 2.3. IIpumepst
PHMEp Brinonnenue Otuer o
CTaTHUCTUYECKOTO . N OIIK-6.1,
6 2 nabopatopHoOn nabopaTopHO
MOZENUPOBaHUS I 3a/1a4 OIIK-6.2
paboThI pabore
9KOHOMHKH
Htoro mo pasneny 6
3. 3. MaremaTuueckie MOJeIN B
9KOHOMHUKE
3.1 3.1.MonenupoBaHue W3y4eHue Hay4HO
CHCTEM MaccOBOT'O -METOINYECKON
Otuer o
00CITy)KUBaHHUS. 8 JIUTEPATYPHI. HaBOPATODHOI OIIK-6.1,
Knaccugukarms CMO. BeinonHenue I;.ﬁOTE: OIIK-6.2
OnHOKaHaTbHBIE U nabopatopHoOn p
MHOTOKaHanbHBIE CMO. paboThI
3.2 3.2. Ontumuzanus N3zyuenue Hay4HO
eATEIHbHOCTH 11 . - i
I PEIIPHATHS METOINUECKOH Oruer o
Pemenue 3amaun JIUTEPATYPHI. . OIIK-6.1,
12 nabopatopHoi
MUHUMH3AIUH BeinonHenue aGoTe OIIK-6.2
MIPOHM3BOJICTBEHHBIX 3aTpat 6 7Ta00paTOpHO p
(bupMmsI paboThI
Uzyuenne HaydHO
-METOINYECKON Order o
3.3 3.3. Teopwus urp. JTUTEPATYPHI. . OIIK-6.1,
6 1a6opaTopHOH
MartpuuHsie Urpsl Brinonnenne aGoTe OIIK-6.2
71a00paTOpHOI p
paboThI
Brinonnenne Otuer 1o
3.4 3.4. 3amaun ynpaBiIeHUs . . OIIK-6.1,
4 71a00paTOpHOI nabopaTopHOi
pecypcaMu HIpearpusTHs OIIK-6.2
paboThI pabote
HWroro no pazaeny 30
4. 4, MaTteMaTH4eCKHE METOIBI
penenus 3a1a4 (JIMHEHHoe,
HEJTMHENHOE, TMHAMUYECKOe
IpOrpaMMHUPOBAHHUE)
4.1 4.1. Jluneiinoe W3yuenue HayqHO
[IpOrpaMMUpPOBaHUE. -METOANUYECKOI
porp p A Otuer 1o
OCHOBHBIE MOHATHUS U JIUTEPATYPBI. N OIIK-6.1,
. 4 nabopatopHoi
OIIpeeIIeHH s INHEHHOTO BeimonHeHne aGoTe OIIK-6.2
MIPOrpaMMHUPOBAHHSL. JTabopaTOPHOI p
Knaccupukanus 3JII1. paboTHI
o N3yueHue Hay4dHO
4.2 4.2. Henunelinoe v ¥
[IpOrpaMMUpPOBaHUE “METOIITHECKOR Oruer o
HIZ)CTaHOBKa u CIJ_IC.HI/Ie 2 JMTCEpATYPEL nabopatopHoi OIK-6.1,
'p 6 Brinonnenne parop OIIK-6.2
3a7a4 HeJTMHEHHOTO . pabote
71a00paTOpHOI
MIPOrpaMMHUPOBAHHSI.
paboTHI
4.3 4.3 . Henuneiinoe
IIPOrpaMMHUPOBAHUE. Brinonnenue Otuer o
OnrumMusanus nabopaTtopHOr nabopatopHoi
MPOM3BOJICTBEHHOMN paboThI pabore
GbyHKIMN.
4.4 4.4. lunamuueckoe Otuer o
pOT] aMZI\[/II/I OBaHHE 2 Wsyuenne HayuHo nabopaTopHOH OIK-6.1,
porp P ) -METOINYECKON parop OIIK-6.2

Maremaruueckas MOACIb

pabore




JIUTEpPaTypBhL.

3aj1a4 JMHAMHUYECKOTO BeinonHeHne
IpOrpaMMHUPOBAHHSL. Ta00paTOpHOI
paboThI
4.5 4.5 3agaun o
HAaXOXKJICHUH KpaT4anIero
MyTH, 33ja4a BeinonHeHne Otuer 1o
pacnpeneneHus pecypcos, 7Ta00paTOpHOI nabopaTopHOH
3a/1auu O 3aMCHE paboThI pabore
obopynoBaHus, 3a1a4u 00
WHBECTUPOBAHHH.
W3zyuenue Hay4HO
4.6 4.6. MonenupoBanue -METOINYECKOI
Otuer o
TPAHCIIOPTHBIX MOTOKOB. JIUTEPATYPHI. . OIIK-6.1,
2 4,9 nabopatopHoi
CeteBble MOJIENH. 3a1aul Brimonaenne aGoTe OIIK-6.2
CEeTEBOro IUIAHUPOBAHUS TabopaTopHOIt p
paboThI
Hroro no pazneny 6 10 22,9
HWroro 3a cemectp 18 54 35 320
Hroro no aucuuruinHe 18 54 35 3a4eT ¢ OLEHKON




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B xoze uzydeHus JUCUMILIMHBI UCIIOJIB3YIOTCS:

- Bozmoxxnoct o6pazoBarensHoro noprana @I'bOY BO «MI'TY» s
MIPEJOCTABICHUS CTYICHTaM METOAMYECKIX MaTepPHaJIOB, TpauKa caMOCTOSTEIbHON
paboThl, pacriucanus KOH-CyJIbTalluid, 3a1aHUH I CAMOCTOSTEIbHOTO BHITIOJIHEHUS U
PEKOMEHIYEMBIX TEM JUISl CAMOCTO-SITEJIBHOTO U3yUEHUS;

- TpPaJIMLINOHHBIE TEXHOJIOTUU O0yUEHUS B BUJE JIEKLIMOHHBIX 3aHATHH €
MCTOJIb30BAHUEM MYJIBTUMEIUIHBIX CPEACTB U TAOOPATOPHBIX MPAKTUKYMOB B
KOMIIBIOTEPHBIX Kj1accax BelUMC-nuTeNbHOTO 1ieHTpa ®I'BOY BO «MI'TY».

AyIuTOpHAsACaMOCTOATENbHAIPA00TACTYACHTOBIPEAIIOIAraeTPELICHUEIIeP-
COHAJIbHBIXaHAJTMTUYECKIX3a]auHaIa00paTOPHBIX3aHATUSXUBX0/JIECAMOCTOS TEILHOUPAOOTHI

[Tpu npoBeneHny 1a00PATOPHBIX 3aHATHI IPEIYCMATPUBACTCS UCIIOJIb30BaHUE
MH(POPMAIMOH-HBIX TEXHOJIOTHH:

[] 3MEeKTPOHHOTO JJEMOHCTPALIMOHHOTO MaTepHana o TeMam, TpeO YoM
WLTFOCTpAIK paboThl MporpaMMHbIX mipoayktoB:MS PowerPoint, MS Excel, Arena
kommanuu Rockwell Software.

— Kelc-TexHOoNIoTuu (B Havase 00y4eHUs KaKIblid CTYJIEHT MOIy4aeT Kekc,
COJIEp>KaIlHii MakeT yueOHOU JIUTepaTyphl).

s peanuzanuu mperycCMOTPEHHBIX BUIOB Y4eOHOI paOOThI B KauecTBe
o0pa3oBaTenb-HbIX TEXHOJIOTUH B IIPENOAaBaHUN JUCIUILTUHBI «MareMaTuieckoe
MOJIETTUPOBAHUE» UCIIONb-3YIOTCS TPAAUIIMOHHAS M MOIYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHUH.

1. nsa hopMupoBaHUsI HOBBIX TEOPETHUECKUX M (PAKTUUECKUX 3HAHUHN
UCIOJIb3YIOTCS JICKIUU:

[ 0630pHBIE — 111 PACCMOTPEHUS 00X BOMPOCOB MaTEMATUYECKOM JIOTUKU U
TEOPUU AN-TOPUTMOB, Il CUCTEMATU3AINH U 3aKpeTlJICHHs 3HAHHI;

(] naOpMaLIMOHHBIE — JUII 03HAKOMJICHHSI C OCHOBHBIMH MPUHIIUIIAMH
MaTeMaTHYeCKOH JIOTUKH, (DOpMaTU3allii IOHATHS aITOPUTMA, OCHOBHBIMU TOHATHUSMU
TEOPHUH CI0XKHO-CTU aJITOPUTMOB;

[] mpoGyieMHBIe - AJI pa3BUTHUS UCCIIE0BATEIbCKUX HABBIKOB U U3YUEHUS
croco0o0B pelle-Hus 3a/1a4.

2. 1na npruoOpeTeHus HOBBIX (PaKTUUECKUX 3HAHUHN M MPAKTUYECKUX YMEHHIA
UCMOJb3YIOTCS TAOOPAaTOPHBIE 3aHATHSA:

[] KOMIIBIOTEPHBIN MPAKTUKYM;

[1 pa30op pe3ynpTaToB TEMAaTHUYECKUX KOHTPOJIBHBIX padoT, aHAIN3 OLIMOOK,
COBMECTHBII NMOMCK BAPMAHTOB PAllMOHAIBHOTO PEIeHUs y4eOHON MpoOIeMbl.

3. J11st mproOpeTeHnsl HOBBIX TEOPETHUECKUX U (PaKTHUECKUX 3HAHHIM,
KOTHUTHUBHBIX U MIPAK-THYECKUX YMEHUH HCIOIB3yeTCsl caMOCTOsITeNIbHas paboTa:

[] camocTosiTeNNbHOE U3yUeHHE YyUeOHOM TUTepaTyphl, KOHCIIEKTOB JICKIIHIA;

[] MOATOTOBKA K ayIUTOPHBIM KOHTPOJIBHBIM paboTam;

[} BEIIOTHEHUE UHIUBUIYATbHBIX IOMAIIHUX 33/IaHUN;

[] BBIITOJIHEHHE KYPCOBOM pabOTHI.

4. Jlns mpoBeieH!s! 3aHATUH B UHTEPAaKTUBHOU (opme:

[ opueHTaIys CTyJJeHTOB Ha 00pa30BaTebHbIE HHTEPHET-PECYPCHI.

1 paboTa B KOMaHsie.

BHaeaynuropHasi caMmocTosiTenbHast paboTa 00yJaroIuXxcst OCYIIECTBIISIETCS B BUTIC
M3yde-HHS JTUTEPATYPHI IO COOTBETCTBYIOMIEMY pa3Jielly ¢ IpopaboTKOi MaTepHara,
KOHCTIEKTHpOBa-HHE JIeKIni. OpopMIIeHHsT 0TYETOB 110 TA0OPaTOPHBIM paboTaM.

OrneHOYHBIE CPENICTBA AJISl MPOBEACHUS TEKYIIEr0 KOHTPOJIS O JUCIUILINHE U
y4eOHO-METOAMYECKOE 00CCIICUCHHIE CAMOCTOSATEILHOM paOOThI CTYICHTOB BBIJIOKECHBI Ha
obpasoBa-tenpHbIi moptan (http://newlms.magtu.ru/).



6 YueOHO-MeTOAMUYECKOE OOecTIeueHHe CAMOCTOSITeIbHOMH PadoThI 00yYaloIIUXCsl

[TpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUs POMEKYTOYHON aTTecTallun
[IpencraByieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOoANYecKOE U HHPOPMAILIMOHHOE 00eciedeHHe TUCIUTIMHbI

a) OcHoBHas JIMTepaTypa:

1. OpiioBa, U. B. DKOHOMHUKO-MaTEMAaTUYECKOE MOJICTITMPOBAHKE: TPAKTUIECKOE
nocobue o pemenuto 3ana4 / M. B. Opnosa, M. I'. buu. — 3-€ uzna., ucnp. u gom. —
Mocksa : By3osckuit yueonuk: MHOPA-M, 2023. — 190 c. - ISBN 978-5-9558-0527-6. -
Tekcr: anexrponnsiii. - URL: https://znanium.com/catalog/product/1920327 (nara
obpamenus: 16.04.2025).

2. Ay6una, . H. OcHOBBI MaTeMaTH4E€CKOT'O MOJICTUPOBAHUS COLIUATBHO-
HSKOHOMMYECKHUX MPOIIECCOB : Y4eOHUK U MpakTukyM s By3os / U. H. Jlyouna. — Mocksa :
M3narensctBo IOpaiit, 2024. — 349 c¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-
00501-1. — Tekcr : anektponnsiii // O6pa3oBatenbHas mwiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536868 (mara obpamenus: 16.04.2025).

0) omnonHuTtenbpHas TuTepaTypa:

1) 3anmu3nsk, B. E. BBegenue B MaTeMaTtuueckoe MoeIMpoOBaHue: yueOHoe mocooue
st By30B / B. E. Banmusnsk, O. A. 3omoroB. — Mocksa: UznarensctBo FOpaidt, 2020. —
133 ¢. — (Bwicmee oopazoBanue). — ISBN 978-5-534-12249-7. — TekcT: 31eKTPOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/447100 (nata ooparmenus: 19.01.2025).

2) I'ycena, E. H. ImuTtaninonHoe Moie1MpoBaHNE SKOHOMHUYECKUX MPOIIECCOB B
cpene Arena: yuebno-metoauueckoe nocodue / E. H. I'ycesa. - 4-e u3s., crep. - Mockaa:
@munTa, 2021. - 132 ¢. - ISBN 978-5-9765-1195-8. - Tekcr: anektponHsid. - URL:
https://znanium.com/catalog/product/1843161 (mata oopamienus: 16.04.2025). — Pexxum
JOCTYTA: TI0 TIOATIHCKE.

3) Cogetos, b. SI. MonenupoBanue cucreM. [Ipaktukym: yuebHOe mocodue st
6akanaBpoB / b. f. Cosetos, C. A. fkoBneB. — 4-¢ u3x., nepepad. u qomn. — Mockaa:
NznarensctBo FOpaiit, 2024. — 295 ¢. — (bakanaBp. Axagemudecknii kypc). — ISBN 978-
5-534-18618-5. — Tekct: anektponHslii // O6pa3oBarensHas iardgopma KOpait [cait]. —
URL.: https://urait.ru/bcode/545164 (nara obpamienus: 16.04.2025).

B) Meroanueckue ykazaHus:

1) I'ycea, E. H. MaTemaTnueckoe 1 MMUTALlMOHHOE MOJIEIMPOBAHKE: yueOHOE
nocobue / E. H. I'yceBa; MI'TY. - Marautoropck: MI'TVY, 2017. - 1 a5iekTpoH. ont. AUCK
(CD-ROM). - 3aru. ¢ Tutys. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3154.pdf&show=dcatalogues/1/1136482/3154.pdf&view=true (nata obpareHus:
23.10.2025). - MakpooObeKT. - TekcT: 37eKTpoHHbIH. - CBefeHus JOCTYIHbI Takke Ha CD-
ROM.

2) I'ycesa E.H. UmuTanionHoe MOAEIMPOBAHNE COLIUMATBHO-I3KOHOMHYECKUX
IIpoIECCOB. — MarHUTOropek: u3-s0 Marauroropck. roc. TexH. yu-ta uMm. I'.11. Hocosa,
2015. — 25c.

3) Bansena, I'. I'. DxoHOMHKO-MaTeMaTHYECKOE MOJIEIMPOBAHUE B NHBECTUIIMOHHOMN
nesTenbHOCTH: yuebHoe nmocodue / I'. I'. Bansiea, T. A. MBanoga, B. III. Tpodumona;
MI'TY, [kad. MMBD]. - Marautoropck, 2011. - 125 c.: uin., Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=528.pdf&show=dcatalogues/1/1093178/528.pdf&view=true (mara obpareHus:
23.10.2025). - MakpooOBeKT. - TeKCT : 3JeKTpOHHBIH. - FIMeeTcs TIeuaTHBIN aHaJIoT.



0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1) 3amm3usk, B. E. BBegenue B MaTeMaTnueckoe MOACIUPOBAHUE : yueOHOE TTOcoOue
st By30B / B. E. Bamusnsik, O. A. 3omotoB. — Mocksa : M3gatenscto FOpaiit, 2020. —
133 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-12249-7. — TekcT : 2IeKTPOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/447100 (nata obpamenus: 12.01.2026).

2) I'ycea, E. H. IMuTanimonHoe MoieIupoBaHUE S3KOHOMHYECKHUX MPOIECCOB B
cpene Arena : yuebHo-MeToaudeckoe nocooue / E. H. I'ycesa. - 4-e u3a., crep. - Mocksa:
@munTa, 2021. - 132 c. - ISBN 978-5-9765-1195-8. - Tekcr : anexTponHsIil. - URL:
https://znanium.com/catalog/product/1843161 (mata oopamenus: 12.01.2026). — Pexxum
JOCTYTA: 110 TIOATIHCKE.

3) Coseros, b. . Monenuposanue cuctem. [Ipaktukym : yuebHoe nmocodue amus
0akamaBpoB / b. f1. Coseros, C. A. fIkoBneB. — 4-e uzn., mepepad. u gom. — Mockaa :
WznarensctBo FOpaiit, 2024. — 295 ¢. — (bakanaBp. Axagemudeckunii kypc). — ISBN 978-
5-534-18618-5. — Tekct : anexTpoHHsIi / OOpa3oBarenbHas miatdopma FOpaiT [caiiT]. —
URL.: https://urait.ru/bcode/545164 (nara obpamienus: 12.01.2026).

B) MeTtoanueckue yKazaHus:

1) I'ycesa, E. H. MaremaTiueckoe 1 IMUTAIIHOHHOE MO/ICTTMPOBAHNUE : yaeOHOE
nocobue / E. H. I'yceBa ; MI'TY. - Maruutoropck: MI'TY, 2017. - 1 351eKTpOH. ONT. AUCK
(CD-ROM). - 3arm. ¢ tuty:. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3154.pdf&show=dcatalogues/1/1136482/3154.pdf&view=true (nata obpareHus:
23.10.2020). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTyMHBI Takke Ha CD-
ROM.

2) I'ycera E.H. UmutanmonHoe MOAeIMPOBAHUE COITUATBHO-9KOHOMUYECKHIX
IIPOLIECCOB. — MarHuTOropek: u3-s0 Marauroropck. roc. TexH. yu-ta uM. I'.11. Hocosa,
2015. — 25c.

3) BansieBa, I'. I'. DxOHOMHKO-MaTeMaTH4YECKOE MOJICTHPOBAHKE B
WHBECTHIIMOHHOU JesiTenbHOCTH: yueOHoe mocodue / I'. I'. Bansesa, T. A. Banoga, B. I11.
Tpodumona ; MI'TY, [kad. MMB3]. - Marautoropck, 2011. - 125 ¢. : un., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=528.pdf&show=dcatalogues/1/1093178/528.pdf&view=true (mara obparieHus:
23.10.2020). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH. - FIMeeTcst IeuaTHBIN aHaJIoT.

r) [IlporpammHuoe odecnieuenne u MHTEepHeT-pecypcehl:

IIporpammHuoe obecnieuenune

HanmenoBanmne .
o NQ A0roBopa CpOK JNCUCTBUMA JINMLICH3UN
MS Office 20071y, 135 o1 17.09.2007 GeccpouHo

Professional

Deductor Studio | Corarienue o COTpyIHHYESCTBE

Academic Ne06-2901\08 ot 29.01.2008 Oeccpotmno
MathCAD v.15

Education J-1662-13 ot 22.11.2013 6eccpodHo
University Edition

AnyLogic J1-895-14 ot 14.07.2014 GeccpouHo

University




IIpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI

HasBanwue Kypca CchplIKa
HannonansHas nHpOpMaMOHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nuaeke HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUMHII) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIEUEHNE TUCLUIUIMHBI BKIIOYAET:

JlexumonHas aynuropus. MyabTUMEIUHHBIE CPENCTBA XPAaHEHUS, IIEpeaadn U
IIPEJCTaBICHUS HH(POPMALIUH.

Komnrerorepssle kiacchl. [IepcoHanbHble KOMIIBIOTEPHI C BBIXOLOM B MIHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pPa30BaTENbHYIO CPEly YHUBEPCUTETA; MTAKET
MSOffice.

Aynuropuu Ui caMOCTOSTENbHOM paboThl. [lepcoHanbHble KOMIIBIOTEPHI C BBIXO0M
B MIHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pPa30BaATENBHYIO CPEy
yHuBepcurera; naker MSOffice.

Aynuropuu JUid IpyNIoOBbIX U UHAUBUIYAJIbHBIX KOHCYJIbTALMM, TEKYIEr0 KOHTPOJIS
U IIPOMEKYTOYHOM aTTecTanuu. llepcoHanpHbIe KOMIIBIOTEPHI C BBIXOAOM B MIHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BATENIbHYIO CPEly YHUBEPCUTETA; I1aKET
MSOffice.

AymuTopus Ui XpaHeHUs ¥ MPO(UIIAKTUIECKOTO 00CITYKHUBaHUS y4eOHOTO
obopynoBanusi. Mebenb Ut XpaHEHHUS U 00CITy)KUBaHHsI 000pynoBaHus (IIKadbl, CTOMBI),
y4eOHO-METOINIECKNE MaTePHUAIIbl, KOMIBIOTEPHI, HOYTOYKH, IPUHTEPHI.

IIpunoxenne Ne 1

6.Y4eOHO-MeTOoAUYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOI padoThl CTY/AeHTOB

AynutopHas caMocCTOsiTelNbHass paboTa CTYIEHTOB Ha MPaKTHYECKUX 3aHATHUSX
OCYILECTBIISICTCST TOJ KOHTpoJieM mpernojaBaTens. CTyIeHTHl BBINONHAIOT J1IaOOpaTOpHbIE
paloThl, pelarT 3aJaud, CTPOSIT MaTeMaTHU4YecKHe MOJAEIH U aHATU3UPYIOT UX pe3yJbTaThl.
Copneprxanue U TpeOOBaHMS K BBITIOIHEHUIO JIAOOPATOPHBIX padoT onpenenseT NpenojaBareib.

BHeaynutopHas camocTosTeNnbHas padoTa CTyJEHTOB OCYILECTBIIAETCS B (hopMe H3ydeHus
y4eOHO-METOIMYECKON JUTEpaTyphl MO TEME C 3aKpelJIeHUEM HOBBIX 3HAHUM B Ipoliecce
BBIIIOJIHEHM S IOMAIIHUX 33JaHUM C KOHCYJIbTAllUsAMH IIPENoAaBaTeIsl.

IIpumep 3axanust Ha JJaOOPaTOPHYIO padoTy

Co3paiiTe  MMUTAlMOHHYIO  MOJIENIb  CHUCTEMbI, UCIOJIb3Ysl  pa3iuyHble  3aKOHBI
pactipenenienusi. Ha cranmmm texoOcmyxuBaHus pabotaet a MactepoB. Kaxasie b muHyT
npuekaer KIHeHT. Bpems oOCTyXUBaHUS OJHOTO KIMEHTa COCTaBIseT C MHHYT.
[TpomoaenupoBath paboTy CTaHIIMK TEXOOCTyKUBaHHs B TeueHHe padoueil cMeHbl. PaccmoTpeth
3 pa3NMYHBIX 3aKOHA pacrpeaeneHus (B3sTh u3 Tabnuils! 1). Caenats BEIBO O JTYUIIEM U XYIIIeM
COUYeTaHHH 3aKOHOB pacnpezeneHus. HenspecTHble mapaMeTpsl 3aKOHOB paclpeiesieHUs BHIOpaTh
10 CBOEMY YCMOTpEHHI0. PaccMOTpeTh 0/1MH 3aKOH pacipe/IesIeHus C pPa3INYHbIMU TapaMeTpaMHu.
PaccmoTpeTh 3a1aHHbIE 3aKOHBI PACIIPEIETICHHS C PA3IMYHBIMUA OTKJIOHEHUSIMHU, CMOJIEIMPOBATh
paboty 1 1, 3 u 10 pabounx cMeH.

Tabnuna 1 — BapuaHnTsl UHANBUAYATBHBIX 33JaHUI



Bapuant b c

1 OKCNOHEHIMAJIbHAs BEJTMYHHA CO PaBHOMEpHOE pacnpenencHue B
CpPEIHUM 3HAYEHUEM 5 nuarasone 3-7

5 PaBHOMepHOE pacnpenenenue B DKCIOHEHIMallbHAs BETMYNHA CO
nuanasoue 4-7 CpEIHUM 3HAYCHHUEM &

3 ["ayccoBckoe pacnipenenenue ¢ MaT | JluckpeTrHoe paBHOMEpHOE
oxkuanurem 6 u cko 1 pacmpezeneHue B 1uanasone 5-8

4 Pacnpenenenue Ilyaccona co JucKkpeTHOe paBHOMEPHOE
CpPEeIHUM 3HaYeHUEM 3 pacmpezeneHue B ruanazone 8-12

5 JluckpeTHoe paBHOMEPHOE DKCIOHEHIMallbHasl BETMYMUHA CO
pacnpezeneHue B auanasone 4-8 CpEeIHUM 3HAYEHHUEM 7

5 DKCHOHEHIMAIbHAs BETUYUHA CO ["ayccoBckoe pacnpeneneHue ¢ Mat
CpPEIHUM 3HAYCHUEM &8 oXuaanuem 9 u cko 2

7 PaBHOMepHOE pacnpeneneHue B ["ayccoBckoe pacmpeneneHue ¢ MaT
nuana3one 6-9 OXuJaHueM 7 ¥ cko 1

3 ["ayccoBckoe pacnipenenenue ¢ MaT | PaBHoMepHOe pacnipeneneHue B
oxunganueM 4 u cko 1 nuarnasone 3-6

9 Pacnpenenenue [lyaccona co ["ayccoBckoe pacnpeneneHue ¢ Mat
CpeHUM 3HaueHHeM 12 oxnganueM 10 u cxo 2
JluckpeTHoe paBHOMEPHOE

["ayccoBckoe pacmpeneneHue ¢ MaT
10 pacripe/ielieHle B IMara3oHxe
oxunanrem 10 u cko 1

12-15

1 DKCTOHEHIMAIbHAs BEJTMYHUHA CO JuckpeTHoe paBHOMEPHOE
CpPEeIHUM 3HaYeHUueM 7 pacnpezenenue B auanazone 5-10

12 PaBHOMepHOE pacnpeneneHue B ["ayccoBckoe pacnpeneneHue ¢ MatT
muana3one 4-10 oXugaHueM 8 u cko 1

13 ["ayccoBckoe pacmpenenieHne ¢ MaT | DKCIOHEHITHATbHAS BEJTMYHHA CO
oxunanuem 5 u cko 0,5 CpPEHUM 3HaYeHUEM 6

14 Pacnpenenenue Ilyaccona co PaBHOMeEpHOE pacnipeneneHue B
CpPEeIHUM 3HAYCHHUEM 5 nuana3one 4-7

15 JuckpeTrHoe paBHOMEPHOE ["ayccoBckoe pacnpesesieHue ¢ Mar.
pacripeziesieHue B 1uarma3one 3-7 OXHJIaHHEM 5 1 CKo 1

IIpumep 3a1anus Ha J1aGopaTOPHYIO padoTy
«MogeaupoBanue padboTbl MOPCKOI'0 NOPTa»

B mopckom mopTy uMeroTcs JBa INpUyajia: CTapblii M HOBBIA. Y cTaporo Inpuyana
OJTHOBPEMEHHO MOTYT IIBApTOBaThCS JiBa CylIHA. 3Jech paboTaloT JBa MOPTOBBIX KpaHa,
IIPOU3BOALIME PA3TPY3Ky — MOrpy3Ky cyaHa 3a 40 + 10 4. V HOBOro npuyana UMeeTCsi MECTO
JUISL TISITH CYZI0B. 371ech paboTalOT TP KpaHa, MPOU3BOAIINE pa3rpy3Ky — HOrpy3ky 3a 20 + 5 4.
Cyna mpuOBIBarOT B aKBaTOPHIO MOPTa KaKable S + 3 4, mpudem okosio 40% 13 HUX COCTaBIISIOT
cyJla, UMEIOIUE MPUOPUTET B 00CTyKMBaHUU. B oxupaHuu mecTta y mpuyaia cyaHo Opocaer
SAKOph Ha peize. s mBapTOBKM M OTXOJa CyJHA OT MpHyana TpedyeTcs mo 1 dacy BpeMeHH.
Cyznam, UMEIOIINM MIPHUOPUTET B OOCITY>KMBaHUH, MECTO y MpUYalia IPEJOCTABISAETCS B MEPBYIO
ouepeib. Pazrpy3ky — norpysky cyziHa Bcerza npou3BOIUT OJUH KPaH.

CMopenupoBath Npoliecc Hayala HaBUTralud B MOPCKOM IOPTY IIPU YCJIOBHUH, YTO B aKBaTOPHIO
nopta 3aumum 150 cynos. Ilogcuntare 4MCIO CynOB, OOCITY)KEHHBIX Ha KaKJOM IpHYale, U



3aMKCHPOBaTh MaKCHMaJbHOE KOJIMYECTBO CYIOB Ha peine. Ompenenuts cpenHee BpeMs
OKUJIaHUSI MECTa Yy MpHYaia OTIACIBHO Ui CYAOB, MMEIOIMX U HE UMEIOIIUX MPUOPUTETa B
00CITy’)KUBaHUH, a TaKke KOA(PPHUIMEHTHI 3arpy3Kd NOPTalbHBIX KpaHOB. [Toctpouts rpadukm,
oroOpakaromue JAUHAMHUKY pa3TPYXKEHHbIX Kopabneil wu 3amsTocTH KpaHoB. CoznmaTh
UMHTALUOHHYIO MOJIENb, IPOAHATM3UPOBATH PE3YIIbTATHI.
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7. OueHoYHbIE CPeCTBA /IJIsl IPOBeIeHU s MPOMEKYTOYHOM aTTeCTAMHU
a) [Inanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs] IPOMEKYTOUHON aTTEeCTALMU:

Kon

Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA OneHouHble CpeCTBA
WHJIUKaTopa

OIIK-6 Criocoben AHAJIM3UPOBATH U p33pa6aTBIBaTb OpPraHru3allMOHHO-TCXHUYCCKUEC U S9KOHOMHWYCCKHUEC ITPOLCCChI C IPUMCHCHUCM MCTOA0OB CUCTECMHOI'O
aHalln3a H MaTCMAaTHUYCCKOI'O MOJACIUPOBAHUSA

OIIK-6.1 IlpumMeHsieT METO bl TEOPUU CUCTEM U CUCTEMHOI'O aHAJIN3a, MaTEMaTUYECKOI0 M CTATUCTUUECKOI0 MOJIEIMPOBAHUS, UCCIIEI0BAaHUs Ollepaluii,
JMCKPETHON 1 (PMHAHCOBOW MaTEeMaTHKH JUIsl aHAJIM3a U pa3pabOTKU OPraHU3aMOHHO-TEXHUIECKUX U SKOHOMHUYECKUX IIPOIIECCOB

3HaTh CnoxHas cucrema; Bomnpock! k 3x3ameny
MaremaTtrueckas MOJIEb. 1. TlonsTue monenu. MatepuaibHOe, HaTypHOE, aHAJIOrOBOC MOJCIIMPOBAHUE
ITonoxeHus ¥ MPUHLIMIIBI CHCTEMHOTO ITOAX01a 2
MeTo1bl MaTEMaTUYECKOTO MOAEITUPOBAHUS:

" JIMHEHHOE MPOrpaMMUPOBAHUE;

"  HEJIMHEWHOE MPOrpaMMHUPOBAHUE;

®  JUHAMHYECKOE MIPOrpaMMHUPOBaAHUE.
[Tpuemsl hopmanu3anuu BXOTHBIX U BBIXOIHBIX
IIEPEMEHHBIX, KOHCTAHT U O'PAHUYEHUN,
OIHMCHIBAIOIINX COCTOSTHHE 00HhEKTa
UCCIIEIOBAHUS.

JleTepMUHUpPOBaHHBIE u CTOXaCTHYECKHUE MOJIEIIH. JleTepMUHUPOBaHHBIE
muddepeHIanbHbIe MOJCIH.

[Tpsimble 1 0OpaTHBIE 3a/1a4M MATEMaTUYECKOTO MOAECITUPOBAHUS.

[TonsiTre MaTemaTHueckoit Moaenu. [Iporecc MaTeMaTn4eckoro MoA€TUPOBAHUS.
Dransl MOCTPOCHUS MOAETTH. MaTeMaTH4ecKasi U KOMITbIOTepHasi MOJIEIIH.

OyHKIIMKM MaTeMaTHYeCKUX Mojenel. Knaccudukaius MmareMaTn4ecKux MoeeH.
ITocTaHOBKa MaTeMaTHYECKOH MOJIENH IS SKOHOMUYECKOH 3a1auH.

© N gk~ W

MCTO,Z[BI MaTeMaTUUICCKOTO MOJACIIMPOBAHUS (HHHCﬁHOC, HCHHHeﬁHOC, JUHAMHUYECKOC

IIPOrpaMMHUPOBAHUE)

9. Croco0sl reaepanuun Cﬂy‘{aﬁHLIX YUCCII B PA3JIMYHBIX IMPOrpaMMHBIX CPECACTBaAX
(Microsoft Excel).

10. INpumenenue merona Monte-Kapio B mporecce pa3pab0oTKH MaTeMAaTHYECKUX MOJIEIEH.

11. IlporpamMMHBIe CpeAcCTBa ISl pa3pabOTKH MaTEMAaTUYECKUX MOJIETICH.

12. KomnbroTepHsblil skcriepuMenT. [lepemennble, napamMeTpsl, GakTOpbl, peaKkIiHy.




Kon
WHIUKATOpa

Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

CooTHecuTe nepevncjieHHbIe BUAbI MOJIeslell ¢ UX HHTepIpeTannen

Cratuctuueckue A 3TO MOJEJIH, B KOTOPBIX BCE (PUTypHpYOIIUE
MOJEIU IIEPEMEHHBIE HEPEPBIBHBI
Junamunyeckue b 3TO MOJECIH, BCE IEPEMEHHBIE U IapaMeTphl
MOJIEIHN KOTOPBIX SIBJISIFOTCS] JUCKPETHBIMU BEJITMYUHAMU
JlerepmunupoBanHsie | B MOJEINIA, KOTOPBIE  YYMTBIBAIOT  CIIy4ailHbIE
MOJIEIHN dakTopsl, HampuMmep, clydailHble OTKJIOHEHHUs
I1apaMETPOB OT CBOMX HOMUHAJIbHBIX 3HAYECHUI
Croxactuyeckue I B JAaHHBIX MOJEISAX WTHOPUPYIOTCA  WIH
(BEpOSITHOCTHBIE) MOJCIIMPYIOTCS BE€CbMa INPUMHUTHBHO MHOIHE
MOZEIIH CBOWCTBA, TMpPHUCYIIUME peAIbHBIM  OO0BEKTaM
(manpumep, 3a/IepKKa 51 Harpy3o4Has
CHOCOOHOCTH JIOTHYECKUX 3JIEMEHTOB).
Juckpernbie monenu | JI MOJIEH, B KOTOPBIX MpeocTaBlieHa HH(popMalus
O COCTOSHMSAX CHUCTEMBI U IIPOLECCAX CMEHBI
COCTOSTHUM.
HenpepsiBabie E MOJIENIM, B KOTOPBIX MpeaocTaBieHa nHpopManus
MOJIEHN 00 OJTHOM COCTOSIHUHM CHUCTEMEL.

a)le, 2m, 3r, 48, 50, 6a
b)le, 2, 3r, 48, 5a, 66
C)le, 2r, 3, 4B, 50, 6a

YcraHoBuTe COOTBETCTBHE MEXKIY OCHOBHbBIMM KoMmoHeHTamu CMO u ux




Kon
WHIUKATOpa

Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

onpeaeleHHeM:
BXO/JHOMU MOTOK A onpeesieT NPUHIIUI, B COOTBETCTBHUH C
MOCTYMHAIOMINX TpeOOBaHUIA KOTOPBIM MOCTYHAIOIINE Ha BXOJT
Ha 00CIIy’)KUBaHHE oOciyXuBarouei cucteMsl TpeOOBaHUS
MOJIKJIFOYAIOTCS U3 OUepein K MpoLeaype
00CITy>)KMBaHUSI.
JTUCIUIIINHA b oTpezesnsieT MoCcae10BaTeIbHOCTh MOMEHTOB
ouepenu NOCTYIUIEHUSI TpeOOBaHUM Ha 00CTyKUBaHUE
U KOJINYECTBO TaKUX TPEOOBAHUHN B KaXKIOM
OUYEPETHOM MOCTYIIJIEHUH «BEPOSATHOCTHOE
pacrnpezieieHue MOMEHTOB MOCTYIIJICHUS
TpeOOBaHUIN.
MEXaHU3M B ONPEACISIETCS XapaKTEPUCTUKAMU CaMOM
o0cTyXKUBaHUS IPOLEAYPHI OOCTYKHUBAHUS U CTPYKTYpPOit
00CITy>)KMBAIONIEH CHCTEMBI.
a) 1A, 2B, 3b b) 1A, 2b, 3B c)1b, 2A, 3B
YcraHoBuTE COOTBETCTBHE MEXKIY PA3JIHYHBIMH CHCTEMAMH M TPAH3AKTAMM:
1 | bank A | mokymnarenu
2 | Marasun b | kommiekryromue
3 | bonpaMIa | B | 3BOHKM KJIMEHTOB
4 | Mamuna I' | 3aka3bl
5| V3encpsasu |/l | manueHTsl
6 | 3aBon E | xnuenTsl




Kon
WHIUKATOpa

Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

a) Ir, 2e, 31, 4a, 58, 60, b)le, 2a, 31, 40, 5B, 61; C)le, 20, 31, 48, 5T, 60

- CTpouTh MaTeMaTH4eCKue 1
nH(OPMAaLIMOHHBIE MOJIENH JUISl YI€OHBIX
3azad.

- OnpenensiTe METOJ] MAaTEeMaTUYECKOTO
MOJCIIMPOBAHUS JIJISl PEIICHUS 337291

- crionb30BaTh METO/IbI CTATUCTHIECKON
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

- AHaIM3UPOBATh PE3yIbTAThl CTATUCTUYECKUX
OTUYETOB, ONMHCHIBAIOIINX JIEATETLHOCTh
SKOHOMHYECKUX CHUCTEM

1)

2)

3)

4)

I[MocTpouts MaTeMaTH4YeCKyld MoJeJb I 3aJadyud: Manoe mnpeanpusitue
W3TOTOBJISIET TpHU BUAa uinenwid. [IpuObiie oT mepBoro uspenus - Pp pyOnel, ot
BTOpOTO - P2 pyOnelt, ot Tpetbero - P3. Jl7st uX mpou3BOACTBA UCIIOIB3YIOTCS TPU BUJIA
pecypcoB. Koaddunuentsr aj; — 3T0 TexHomoruyeckue  Kod(OULUEHTHI,
MOKA3bIBAIOIIME KOJIMYECTBO 3aTPaT ChIPhs HA MPOU3BOJCTBO €IWHHUIIBI MPOTYKIIHH.
[Tepemennbie by, by, bz - oOmme 3amacel pecypcoB Ha mnpemnpustud. Haiitu
ONTUMANBHBIA  TJIAH  BBIIYCKa  M3JCNUN, O00ECHeUYHBAIOMINN  IPEIIPUSITUIO
MaKCHUMaJbHYIO MPUOBLIb.
Onpeaeantb MaTeMaTHYeCKHH METO/ IJIsl pelieHusl Mo100HOM 3a1aum:

F(X1,X2)= X1C1 + X2Co=>Mmax

Xy + a;Xe<=hy

a21X1 + 22X2<=hy

a31X1 + A3Xp<=Ds3

A11X1 + agXo<=Dy

X1>=0;X2>=0
Ipumep 3apanms: [IpeanpusiTe peanuszyeT BBITYCKAEMYIO MPOIYKIIUIO, COBIT
KOTOPOW HOCUT CE30HHBIN XapakTep. KodhuimeHTb ce30HHOCTH CObITa B KaXIOM
kBapraine: 0,54; 1,6; 0,83; 0,64. CeGecTOMMOCTh €UHUIIBI TTPOTYKITUUA COCTABIISET 25
pyO0., a rieHa, 1o KoTopoi oHa peanusyercs, — 40 py0. B kaxxmom kBapTasie 3aTpaThl Ha
TOproBoIi mepconan coctaBisitoT 8 000 pyo6., a 3aTpatsl Ha pekiaamy — 10 000 pyO.
Kocsennsie 3aTpathl coctaBmsior 15 % ot Beipyuku. [IycTh okugaemMoe 4uciio npoax
X 3aBHCUT OT KO3(PQHIMEHTa CE30HHOCTH K ¥ 3aTpaT Ha pekiiamy IcieIyronum

obpazom:x = 35k(r + 3000) Ya. TpeOyercst onpeaeTuTh, KaK BIHIET pacipeIeicHIe

3aTpar Ha peKyiaMy Ha TUHAMUKY MPUOBUTH OT MPOJaKU MPOTYKIUH.
C 4bMM HMEHEM CBS3aHO 3apOoXJACHHE Takol Hayku «MaTemMaTH4YeCKHue METOJIbI
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Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

HOMCKa ONTUMAJILHOTO PEIICHHs (MaTeMaTHIECKOE TPOTPAMMHUPOBAHHIE )»?
a) JI.B. KantopoBuu
b) A.Cwmur
c) JI. Banbpac
d) P. Comnoy

5) Kakue 3aaun pemarorcs METoI0M IMHAMUYECKOTO TPOrpaMMUPOBAHUS?

6) Kakue u3 nepeqrciieHHbIX MOJIETIEH MOKHO OTHECTH K JUHAMUYECKUM?

a) HUMUTAlIMOHHBIC MOACIIN

b) amamoroBbie MoEIH

C) OIITUMHN3alITMOHHBIC MOACIIN

d) BepOSATHOCTHBIE MOJIEIH

€) CHMBOJIbHBIC MOJICITH

7) Kakwue 3amaun pemarTcsi METOJI0OM HEJIMHEHHOTO MPOTpaMMUPOBaHUS?

8) IlpumMmep 3amaHMsA: BBINOJIHUTH CcTaTHUCTHUYecKUM aHanu3 st 100 pe3ynbTaToB

JKcTiepuMeHTa (Tabnmuma c

JAHHBIMU ~ TIPHUJIaraeTcs).

Paccuurat, 4YHCIIOBBIE

XapaKTepUCTHKU: cpeAHee apudmMeTrnyeckoe; MeAuaHy; MOJY; AUCIIEPCHUIO; CpeIHee
KBaJPaTUYHOE OTKJIOHEHHE; SKCIIECC; aCMMMETpUI0 pacnpeneneHus. I[loctpouts
MOJIUTOH 4acTOT. ONpeeuTh TUTl BBIOOPOYHOTO paclpe/IeICHHUS.

Bnanerts

[Ipuemamu CTPYKTYpUPOBAHUS U aHATH3a
(YHKITUH POU3BOJICTBEHHBIX CUCTEM.
HasrpikaMu co3maHus MaTEMaTHIECKUX
MOJIeJICH SKOHOMHUYECKHX TIPOIECCOB U
CHUCTEM.

[TpremMamMu IMHATAITMOHHOTO MOJICITHPOBAHUS
SKOHOMHYECKUX CUCTEM.

Croco6aMu ONTUMHU3ANHA YKOHOMHYECKUX

IIpumep 3apanus 1: Gupma npousBoAUT TpU BUJA POAYKIUU. [[1s1 U3rOTOBIEHUS

Ka)KJ0r0 U3 HUX HEO0OXO/IMMO 3aTpaTuTh pabouee BpeMs, MAIlIMHHOE BPEMS U ChIpPhE.

3aTpathl yKa3aHHBIX PECYPCOB HA €IUHUITY TPOIYKIIUH IPUBEIEHBI B CICTYIOIICH TabmuIe.

Bun Pabouee Bpems, MammHHO€E Bpems, Cripbe, €., CBIpbs / e]I.
MPOAYKIIMHI 4/e/1. TPOAYKIINH 4/e/1. TPOAYKIINH MPOAYKLIUH

1 2 4 2

2 2 3 3

3 4 2 1
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Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

HPOLIECCOB

B pacuete Ha ouH pabouuii 1eHh HIMEIOTCS CISAYIONINE PECYPCHI: pabouee Bpems - 24 d,
MalMHHOE BpeMs - 12 4, cbipbe - 18 en. Eqununiia nepBoro Buja npoAyKIuu cTOUT 16 aeH.
ell., BToporo - 20 aeH. en., TpeThero - 18 neH. ea. CKoabKOo NPOAYKIUH KaXKA0T0 BUIa HY>KHO
M3TOTOBUTH, YTOOBI MAKCUMHU3UPOBATH JOXO] OT IPOU3BEIECHHOMN 32 IEHb MPOIYKIUH.
IIpumep 3ananus 2: Mmeercs asa Buaa kopma I u Il, cogepxaiiine nutarenbHble BELECTBA
(ButammHbl) S, Sp 1 S3. ComeprkaHue YKCia €IMHUAL TUTATSILHBIX BEIIECTB B | KT KaXKI0TO
BHJIa KOPMa ¥ HEOOXOMMBIN MHHIUMYM TTHTATEIHHBIX BEIICCTB IPUBEICHBI B TA0JIHIIC
(dpHhI yCIIOBHEIE).

IInTarenpHoE Heo0OxomuMmbii Yuco equHAIl MATATENbHBIX

BEILIECTBO MUHUMYM BEIIECTB B 1 KT kopma

(BUTaMMH) IIATATEIbHBIX | I
BEILIECTB

S: 9 3 1

S, 8 1 2

S3 12 1 6

Croumocts 1 kr kopma I u Il coorBercTBeHHO paBHa 4 u 6 nieH. en. CocTaBbTe JTHEBHOU
palyoH, UMEIOIINA MUHUMAJIBHYIO CTOUMOCTb, B KOTOPOM COZEpKaHUE MUTATEIbHbBIX
BEIIECTB KaXkJJ0r0 BUa ObLIO Obl HE MEHEEe YCTAaHOBJIEHHOTO Mpe/ena.

ITpumep 3apanus 3: co3naTe B ApeHEe UMUTALMOHHYIO MOJENIb CUCTEMBI MaCCOBOIO
00CTyKUBaHUSI.

B niex nocrymnaroT 3arotroBku yepe3 a MUHyT. BHauane netans o6pabaTeiBaeTca Ha TOKaPHOM
cranke B TeueHue b MunyT. Jlanee nerans oopadaThiBaeTcsi Ha GpPe3epHOM CTaHKE C MHHYT H
Ha nutdoBaTbHOM cTtanke d MUHYT. Bpemst nepemMenieHus: Mex/1y onepaiusMi COCTaBIIsACT
(1 £ 0,2) MmuayTHI. ONIpeIeIUTh ONTUMATBHOE KOJHYECTBO TOKAPHBIX, (PPEe3epPHBIX U
nuM(oBaIbHBIX CTAaHKOB. YacToTa MoJauM 3ar0TOBOK MOKET BapbHUPOBATHCS B IpEesax
10% oT ncxoHOrO 3HAYEHUSI.

Tabnuna — BapuaHTel HHIWBUTYaTbHBIX 3aJJaHHUMA




Koz WNHukaTop AOCTHKEHUS KOMIIETCHIIMU OneHouHble CpeCTBA
WHJUKaTOpa
Ne a b C d
1 2+1 743 3+1 6+4
2 2+40.5 542 3+1 4+2
3 2+0.3 8+2 542 6+4
4 1+0.3 9+1 4+1 7+3
5 2+0.4 10+1 8+2 3+1
6 1.5+0.5 6+1 5+1 3+2
7 3+1 743 542 6+3
8 3+0.5 114+2 5+1 6+3
9 3+1 1243 7+1 4+2
10 3+0.5 9+2 3+1 542
11 3+£1.2 8+3 6+1 7+1
12 3+0.7 71 3+1 542
13 4+1.5 1042 8+3 543
14 4+1 12£2 5+1 4+1
15 4+0.5 10+£3 6+2 8+4
[IpoBecTn MoieTMpPOBaHUE B TEUEHHUE CYTOK. BBIITOIHUTE aHAJIN3 BBIXOAHOW CTATUCTUKHU U
3aMoJIHUTh TabIuIy 1, MpenioKuB ONTUMAIBHBIA PEKUM paboThl MHOTOKaHabHOU CMO.
Tabnuna 2 — Pe3yapTaTsl UMUTAIIMOHHOTO SKCIIEPUMEHTA
KomnuectBo 1 2 OntumanbHbIN
CTaHKOB BapuaHT
3aHaTOoCTh 1cTaHka
3aHATOCTh 2 CTaHKa
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Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

3aHATOCTE 3 CTaHKa

[TporieHT 06P.
JeTanei
CronmMocTh
IPOCTOS

[TponieHT mpocTost

OIIK-6.2 [TpoBOIUT pacyeThl OCHOBHBIX ITOKA3aTeNIeH pe3yJIbTaTUBHOCTH CO3/IAaHMSI ¥ IPUMEHEHUSI HH(POPMAITMOHHBIX CUCTEM U TEXHOJIOTUN

3HaTh

- [Tokazatenu 3 (HEeKTUBHOCTH BHEAPEHUS
WH(POPMAIIMOHHBIX CHCTEM

- MaremaTtnueckue MCTOABI pCHICHUS
MPUKIIAIHBIX 33134 SKOHOMUKH

- OCHOBBI TEOPUHU MACCOBOTO OOCITYKUBAHHS

BOHpOCBI K 5K3aMCHY

1.ITokazarenu 3¢ heKTUBHOCTU BHEpEHUs UHGOPMAIIMOHHBIX CUCTEM
(mpousBoacTBeHHbIN UK (35-65%); BeIpyuka (5-25 %); yMeHbIIEHHE 3alacoB
(25-55%);  sddexruBHOCT,  HWcmoNb30BaHMS ~ pecypcoB  (15-40%);  kadecTBO
obcimyxuBaHusl KIueHTOB (25-60%); yckopeHue BBIBOJAa HOBOTO TOBapa Ha PBIHOK
(25-75%); camxenne 3arpar (5-20%); CHUKEHHE MPOU3BOACTBEHHOTO Opaka (35-65%);
COKpAIllEeHHE MPOU3BOJACTBEHHOro uukia (5-25%); yBenuueHue 000pPauYMBAEMOCTU
CPEJICTB B pacueTax)

MatemaTuyeckue METOIbI PEeIIeHUs] IKOHOMUYECKUX 3a]1a4

Matematuyeckas MOJIeb U €€ IOCTaHOBKa

3amaya TUHEHHOTO MPOrPaMMHUPOBAHUS

Pemenne ontumuzanuronssix 3J111

o U A wN

['paduueckoe pereHne 3a1a4u JMHSHHOTO MTPOTPAMMHUPOBAHUS C ABYMS
TIepEMEHHBIMH

7. CuMIUIeKC-MeTOo/

8. 3amava HEMUHEWHOTO MPOTPAMMHPOBAHUS

9. Merona Jlarpanxa

10. TpancnoprHas 3a1aua

11. CtpyKkTypHO-(YHKINOHAIBHBIN aHAIN3 U MOAETHUPOBAHNE SKOHOMUYECKHX CUCTEM
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WHIUKATOpa

Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

12. JlunamMudeckoe MporpaMMUpPOBaHUE
13. Mogenu ynpasieHus: pecypcamu IpeapUsTHS
14. CucteMbl MacCOBOTO OOCTYKUBaHUS
15. MozenupoBaHHe CHCTEM MacCOBOT'O OOCITY)KUBAHHUSI
TecToBbIE BOIIPOCHI:
CrnyvaifHasi BeITMYMHA- 9TO
a) BeJIMYMHA, 3HAUYCHHE KOTOPOH M3BECTHO JI0 IKCIICPUMEHTA
b) BenuuuHa, 3HAYCHUE KOTOPOI MOXKHO MPECKa3aTh
C) BeIWYMHA, KOTOpas B Pe3yJIbTaTe OMbITa MOXKET IPUHATH TO WK HHOE 3HAYCHUE,
NpUYEM HEM3BECTHO 3apaHee, Kakoe UMEHHO
Kakue u3 nepeunciieHHbIX 3aKOHOB PaCIIPEICIICHUS SIBJISIIOTCS IUCKPETHBIMU:
a) HOpMaJbHOE paclpelelieHne, IKCIOHCHIMABbHOE, pacnpenenenue BeitOyna
b) OunOMHanbHOE, [TyaccoHa, reoMeTpuyecKoe
C) JIOTHCTHYECKOE pacnpeeneHue; JPKoHCOHa, TOTHOPMaIbHOE pacipeieiieHue
d) paBHOMEpHOE, HOPMAaIBHOE, TPEYTOJBHOE

Kakne u3 MNEPCUUCIICHHBIX 3aKOHOB pacCpCACICHUSA ABJIAIOTCA HEPCPHLIBHBIMMU:
a) HOMaJIbHOE pacipeieeHne, IKCIIOHEHIIMAIbHOE, pacipeeacHue Belibymia
b) OunommanbHOe, [TyaccoHa, reoMmeTpudeckoe
C) Joructuyveckoe; pacnpenenenue /xoncona, bepaymu
d) paBHOMEpHOE, HOPMaIBbHOE, TPEYTOJIBHOE

YmMmern

- MoaenupoBarh U aHATU3UPOBATH
MIPOIIECCHI MACCOBOTO OOCITY)KHBAHUS.

- IIpoBoauTh HccneaoBaHUE MOKa3aTenen
PEe3yNbTaTUBHOCTH (DYHKLIIMOHUPOBAHUS
MPEIPUATHI, OLIEHUBATh

IIpumep 3aganusi: B cynepmapkere KIMEHT BHIOMpPAET TOBApBI M 3aTEM PACIIauMBAETCs B
0ZIHOH n3 6 umeromuxcs kacc. Mccnenosanus nokasanu, 4To BpeMsi MEKIY MOCTYIIEHUEM
COCEHUX 3a8BOK (KJIMEHTaMH, BXOJSAIIMMH B Mara3uH) MOXKHO OIMCATh IOKa3aTebHbIM

3aKOHOM pacHpCACJICHUA C MMapaMEeTpOM A= 5, TO €CTh MATCMAaTHYCCKUM OXHUIaHHUEM U
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Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA

OneHouHble CpeCTBA

3¢ (HEeKTHBHOCTH UX PAOOTEHI.

- ®opMynHpoOBaTh PEKOMEHIAIMH 10
ONITUMHU3AINHA SKOHOMHUYECKUX
MIPOIIECCOB MPEITPUSATHSI.

CPEIHMM KBaJpaTH4YeCKUM OTKiIoHeHueM 1/5=0,2 muH. Bpems, B Te4eHHMHM KOTOPOTO
MOKYTIaTelb BHIOMPAET TOBAP MOXKHO OIHKCATh JIOTHOPMAaJIbHBIM 3aKOHOM pacHpe/esIeHus C
MaTeMaTHYECKUM OKuJaHueM 12 (MUH) U CpeAHUM KBaJApaTHUYECKUM OTKJIOHEHUEM 4 (MHH).
[Toxymarenr Hayrajg CTAHOBUTCS B Ouepeqb B OAHY M3 6 HMerOmMXcs Kacc. Bpems
0o0CIy)KMBaHUsI TOKYIaTels Ha Kacce MOXXHO OIKUCAaTh JIOTHOPMAJIBHBIM 3aKOHOM
pacrpeziesieHuss ¢ MaTeMaTUYeCKUM OXujaHueM 6 (MUH) M CpeIHUM KBaJpaTUYECKUM
OoTKJIOHeHHeM 2 (MuH). Pa3paborarh MMHTAIMOHHYIO MOJCNIb CHCTEMBI, TO3BOJISIONIYIO
PACCUHMTHIBATH CIEAYIONINE XapAKTEPUCTUKH:

1) KonuuecTBO KIMEHTOB, OOCIYKEHHBIX 3a OMNPEICIICHHOE BpeMs MOJCIHUPOBAHUS U
MIPOIYCKHYIO CIIOCOOHOCTh CUCTEMBI (KOJIMYECTBO KIMEHTOB, 0OCTYKEHHBIX 32 4ac).

2) MakcumanbeHyo AMUHY — ouyepenu. MiMeercs BBUIY cleayloliee: Kakas MakcUMabHas
JUIMHA ouepenu 3aUKCHpoOBaHA 3a BpeMs MOJAEIHMPOBAHMS, HEBAXXHO B KAaKOW W3 Kacc U
HEBAXKHO B TEYCHUH KAKOTO MPOMEKYTKA BPEMEHHU.

3) CpenHee BpeMs, KOTOPOE KIMEHT XKAET B OUE€PEIN, YUUTHIBAs BpeMsi Ha OOCITy)KMBaHHE
CaMoTO0 KJIMEHTa. DTO BpeMsi OEpeTcs B CPETHEM 10 BCEM KIIMEHTAM.

4) Cpennuii kKod(pPUIIMEHT 3aHATOCTH KaHAJIOB CHUCTEMBI, KOTOPHI paBE€H OTHOIICHHUIO
BPEMEHHU, B TEUYECHUU KOTOPOTO KACCHp OOCIY)KMBAET KIMEHTa K 00IIeMy BpeMeHU paboThI
CHUCTEMBI.

bynem cumrath, 4ro cucTemMa paboOTaeT palMoHAIbHO, €CIU CpedHHil KOod(h( UIIUEHT
3a"sTocTd KaHaioB CMO He menee 80%, MakcuManbHas IJIMHA OYEpPEIU HE MPEBBIIIAET §
YeJIOBEK, CPEHEE BPEMsI, KOTOPOE KIIMEHT KAET B oUepeu He npeBbimaeT 18 muH. OneHure
pe3ynbTaThl MOACIUPOBAHUS C TOUKH 3pEeHHs panmoHanbHOoCTH. [logbepuTe pannoHamsHOE
KonudecTBO KaHajaoB CMO (uucio kacc).

Bnaners

Hapblkamu aHasin3a pe3yJsibTaToB
CTaTUCTUYECKUX OTUETOB, ONMCHIBAKOIINX
JEATEIbHOCTh JKOHOMUYECKUX CUCTEM
Hasbikamu pacuera OCHOBHBIX ITOKa3aTeJIeH

Ipumep 3apanusi: Mooenv mpancnopmmoii 3a0auu.
[Tyctb umeercs N npeAnpusiTHI-POU3BOAUTENECH, BBITYCTUBIIUX MTPOYKIINIO B KOJTHYECTBE
bo, ..., -1 TOHH. DTY IpoAYKITHIO TPeOyeTCsl JOCTABUTh M OTPEOUTEISIM B KOJIMYECTBE Ay,
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PEe3yIbTAaTUBHOCTH TPUMEHEHUS
WH()OPMAITMOHHBIX CUCTEM U TEXHOJIOTUI
Metoaamu peanu3aluu MaTeMaTHYECKUX
Mojieliel B TAOJIMYHBIX TPOIIECCOopaXx,
CHUCTEMax UMHUTAIMOHHOTO MOJICTUPOBAHUS

<. am-1 TOHH KaxaoMy. M3BecTHbI Tapudbl — 3aTpaThl Ha NEPEBO3KY | TOHHBI TOBapa OT
MIPOU3BOUTENEH K KaXKIOMY noTpeduTento. Tpedyercs pa3paboTaTh TaKOM MJIaH MEPEBO30K,
YTOOBI MOTPEOUTENN MOTYUHIIN HY>)KHOE KOJIMYECTBO TOBAPOB C HAMMEHBIITUMU 3aTpaTaMH Ha
TPAHCIIOPTHPOBKY.

A B C

210 230 25 |11 |15 |23
100 270 12 |25 |24 |13
170 160 20 |4 24 |3
180

Pewumo 3a0auy 08yms cnocobamu: B Microsoft Excel u B 1F000M MaTeMaTn4ecKoM IakKeTe.

IIpumep 3apanus: Pa3paboTaTe MMUTALIMOHHYIO MOJeNb 3ana4du. Ha skene3HomopoxHOM
BOK3aJe MMeeTcsl S5 Kacc JUIsl ONepaTMBHOW mpojaxu OwieroB u 1 Kkacca Juis
npeaBapUTeNbHON MPOIaXKH OUIIETOB.

HccnenoBanust mokasaliu, 4YTO BpeMsi MEX/1y OCTYIUIEHHEM COCETHUX 3asiBOK  (KJIMEHTaMH,
BXOJALIMMM B  KacCOBBIM 3all  JKEJIE3HONOPOKHOIO  BOK3aJa) MOXHO  OIHCATh
NoKa3aTeJIbHBIM 3aKOHOM pacrpeseieHus ¢ napamerpoM A= 2,5. Ilpu stom B cpernHem
KKl BOCBMOI KJIMEHT CTAHOBHUTCSA B OU€pe/lb B KaccCy MO MpeABapUTEIbHOU Mpojaaxe
ouneroB. OcTanbHble KIMEHTHI Hayady BbIOUpatoT 1 u3 5 Kacc A1 onepaTuBHOM MPOJjaku
OuneroB. Bpemsi oOciyXuBaHUS KIMEHTAa Ha Kacceé MOYKHO OIMCATh JIOI HOPMAJIbHBIM
3aKOHOM  DpAaCIpENeseHus] C MaTeMaTU4YeCKUM OXUIAHWEM 7 MHUH U CPEIHUM
KBaJIpaTUUECKUM OTKJIOHEHHEM 1 MUH.

Pa3paboTaTh HMHUTAMOHHYIO MOJIENIb CUCTEMBI, MO3BOJISIOLIYI0 PACCUUTHIBATD CIEAYIOLINE
XapaKTePUCTHUKU:

1) KonuuecTBO KIMEHTOB, OOCIYKEHHBIX 3a OMNPENCIIEHHOE BpeMs MOJEIUPOBAaHUS U




Kon

Nuaukatop JOCTHXKEHUS] KOMIIETEHIUA
WHJIUKaTopa

OneHouHble CpeCTBA

MIPOIYCKHYIO CIIOCOOHOCTh CUCTEMBI (KOJIMYECTBO KIIMEHTOB, 0OCITYKEHHBIX 3a 4ac).

2) MakcumanbHyo AMUHy — odepenu. Mimeercs BBUIY cieayloliee: Kakas MakCUMasibHas
JUIMHA ouepenr 3aUKCHUpoBaHA 3a BpeMs MOJEIMPOBAHHUSA, HEBAXHO B KaKOW W3 Kacc U
HEBA)XHO B TEUEHHE KaKOT'O MMPOMEXKYTKA BPEMEHHU.

3) CpenHee BpeMs, KOTOPOE KJIMEHT XKIET B OUEPEIN, YUUTHIBAS BpeMsl Ha OOCIIy)KHUBaHHUE
CaMoT0 KJIMEHTa. DTO BpeMsi OEpeTcs B CPETHEM 10 BCEM KIIMEHTAM.

4) Cpennuii ko3 dunment 3ansTocty kanaioB CMO, KOTOpPEI paBEeH OTHOIIICHHIO BPEMEHH,
B TCUCHHH KOTOPOTO KacCHUpP 0OCTYKMBAET KIMEHTA K 001IeMy BpeMeHH pabOThI CHUCTEMBI.
bynem cumrtath, 4Tro cucTtemMa paboTaeT palMoOHAIbHO, €ClU CpedHHil Kod(h(UIIUEHT
3anaroct kananoB CMO He wmenee 70%, MakcuMasbHas JUIMHA OUYEped HeE MPEBBIIIAET
12 denoBek, cpenHee Bpems, KOTopoe KIWEHT >kaeT B ouepenu 40 mun. [lokazanu num
pe3ysabTaThl MOJIEIMPOBAHUS, YTO CUCTeMa paboTaeT paunoHaiabHO? Ecnu Het, moabepute
panmoHanbHOE KoJmyecTBO kaHajaoB CMO (uucio kacc).

0) ITopsinok npoBeneHust MPOMEKYTOYHOM aTTeCTALMH, NOKA3aTeJM 1 KPUTEPHH OLICHUBAHMS:
[TpomexxyTouHasi aTTectanus Mo AUCUUILINHE «MaTemMaTuyeckoe MOEIUPOBAHHME)» BKIIIOYAET TEOPETUUYECKUE BOMPOCHI, MO3BOJISIONIUE OLIEHUTH

YpOBEHb YCBOEHHUS OOYyYarolMMHUCS 3HAHHM, U MpaKTUYECKUe 3aJaHMsl, BBIBISAIONINE CTENeHb CPOPMUPOBAHHOCTH YMEHUN U BIIAJCHUM, MPOBOJUTCS B

dbopme 3adera ¢ OIEHKOM.

Hrorosas arrecragusa - 3a4€T C OHCHKOf/i IMPOBOAUTCA B KOMHBIOTCpHOffI AyaAUuTOpPUMX Ha OCHOBE ABYX TCOPCTHYCCKHUX BOIPOCOB H OIAHOTO

MPAKTUYCCKOr'o 3aJaHus, WHAWBUAYAJIIBHOTO JIA KaXXJA0ro CTyACHTA. B Omnerax COACPIKHUTCA TpPpU BOIIPOCA, ABA TCOPETUUYCCKUX, OAHWH IMPAKTHYCCKOC

3aJaHuc. HpaKTI/ILICCKOe 3alaHuC NpCACTABIIACT coboit IMOCTAHOBKY yqe6H0171 3agadu, O KOTOpOﬁ Tpe6yeT051 pa3pa60TaTL MAaTeMaTUYCCKYI0O MOJCIIb.




[IpakTrueckoe 3aaHue B ABYX BapuaHTax: 1) co3gaHue U pellieHne aHAIUTUYECKOW MaTeMaTUUeCKOM MOJIENH [ KOHKPETHOM SKOHOMUYECKOH 3a1auu; 2)
pa3pabortka moaenu B mporpamme (MathCad, MS Excel niun umutanmonnoe moaenuposanue B Arena uiau AnyLogic).

IToxa3aTen U KPpUTepPHH OLIECHNBAHUS 324€Ta C OLEHKOI:

- OneHka «OTIUYHOY BBICTABIISAETCS, €CIM 00yYarOIIUNCs IIIyOOKO M MPOYHO YCBOMJI IMIPOrPAaMMHBIM MaTtepHai, NCUEpPIIbIBAOIIE, OCIEI0BATEIBHO,
YETKO M JIOTMYECKU CTPOMHO €0 U3J1araeT, yMeeT TECHO YBSA3bIBATh TEOPUIO C IPAKTUKOM, CBOOOIHO CIPABIISETCS € 3a/layaMu, BOIPOCAMU U IPYTUMHU
BUJaMH IPUMEHEHUS 3HAaHUM.

- OneHka «XOpOILIO» BBICTABIIAETCS, €CJIM OOydJaroIluics TBEPIO 3HAET Marepuain, I'paMOTHO U M0 CYILECTBY H3JaraeT €ro, He JIOIlycKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABUIIBLHO NPUMEHSAET TEOPETUUECKUE IIOJIOKEHUS NTPU PELICHUH MPAKTUYECKUX BOIPOCOB U
3ajad, BJIaJieeT HEOOXOIMMBIMU HaBbIKAMH U IPUEMAMU UX BBITTOJIHEHHS.

- OueHKa «y[OBJIETBOPUTEIHHO» BBICTABIISIETCS, €CIM OOyJaroNIMiics MMEET 3HaHMS TOJBKO OCHOBHOI'O MaTepHuala, HO HE YCBOWJI €ro JAeTalei,
JIOTTYCKaeT HETOUYHOCTH, HEIOCTATOUHO MPaBUIbHbIE (POPMYIUPOBKH, HAPYILIEHUSI JTOTMUYECKOM MOCIIEI0BATENIbHOCTH B U3JI0KEHUH ITPOIPAMMHOTO
MaTepuaia, UCIBITIBACT 3aTPYIHEHUS IPU BBIIIOJHEHUH MPAKTUYECKUX 3aJaHUM.

- OleHKa «HEYJIOBJIETBOPUTEILHO» BBICTABISAETCS, €CIU OOy4yaloUIUiics HE 3HAeT 3HAUMTENbHOM 4YacTU IPOrpaMMHOr0 Marepuala, J0IyCKaeT
CYIIECTBEHHbIE OIINOKU, HEYBEPEHHO, C OOJIBIINMHU 3aTPYAHEHUSMH BBITIOIHSIET MPAKTUUYECKUE 3a/1aHus.



