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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn
acnupaHToB (aabHOHKTOB)"

CocraButenb (K):

KaHamaaT TeXHUYECKMX HayK, 3aBeayoLmi kacdenpon PoxxkoB Hukonan
HukonaeBny

Ot kadeapbl cocTaBUTENS: Poxkos Hukonai

3aBegyowmn kageapon MmaTemMaTmkm HukonaeBuy

Ot BbINycKatoLlen kadeapbi: Poxkos Hukonai

3asegyowmn kagegpom HwvkonaeBuy

MeToguyecknin otaen:



1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb ancumnnuubi: O3HakomneHue acnmpaHToB C COBPEMEHHbIM COCTOAHNEM npo6r|eM mMaTemMaTu4eckoro
MogenmpoBaHnA ” mMeTogonornemn NPUHATUA peUJeHVIVI B YCIOBUAX pUCKa U HeonpeneneHHOCTH, QJOpMVIpOBaHVIe

obLwnx npnHUMNoB pa3pa60TKM W aHanusa matemaTu4ecKkux moaenen, d)OpMI/IpOBaHI/Ie KOMNeTEHLUUNA.

1.2 3apgauv AMcUUNNUHbI:

cchopMUpOBaTEL MaTEMaTUYECKYHO KyNbTYpY, aAeKBaTHYO COBPEMEHHOMY YPOBHIO Pa3BUTUS

Teopumn maTemMmaTn4eCckoro moaefmimpoBaHnA;

CCbOpMVIpOBaTb 3HaHUA N YMEHUHA, Heobxoanmble A5 OCBOEHWS 1 UCMOSIb30BaHNst METOA0B
MaTeMaTun4eCcKoro mogenmpoBaHnuda B Opyrnx obnacTtsx 3HaHu;

CCbOpMVIpOBaTb 3HaHUA N YMEHUHA, Heobxoaumble Ans AanbHeWLWero CaMOO6paSOBaHMﬂ B obnactu

MaTemMaTun4eckKoro moaenmpoBaHUA;

pa3BuUTb NlIorM4eckoe 1 anropnTMmnyeckoe mMbolluneHune n Bblpa60TaTb npeacrtaernieHne o metogax

MogenmpoBaHuUA.

1.3 MecTo AUCUMNIINHLI B CTPYKTYpe NporpaMMbl acnupaHTypbil:

OucuunnuHa oTtHocutca Kk O6pasoBaTenbHOMY KOMMOHEHTY «ducuunnuHel (Modynu)» [MporpaMmMbl MOArOTOBKM

HaYy4HbIX N HAay4YHO-Neaarormn4eCknx Kagpoe B acrnmpaHType

3HaHuA n YMEHUA, NoJTyYeHHbIe acnmpaHTaMn npmu ndy4veHnn OaHHOW AUCLMMNWHBI, HEOOX0AUMBI npu

noAroToBke K caave KaHaAngaTCKoro akdamMmeHa n HanmcaHumm ,D,VICCGpTaLI,I/IOHHOIZ pa6OTbI

MeTopgonorus npoesegeHna nccnenosaHna n Metoavka HanncaHua ancceprtaunm
COBpeMeHHbIe I/IH(*)OpMaLI,I/IOHHbIe TexHosnorum B Haquoﬁ AeATEeNIbHOCTU

3 COAEPXAHUE N NOPAOOK OCBOEHUA AUCLIUMNIINHDI

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeEM U y4ebHbIX
3aHATUN

Cemectp
(kypc ans
3A0)

KoHTakTHas

paboTta

Jlek.
(vachbl)

Mp.
(4achbl)

CP
(vacebl)

dopma
TeKyLero
KOHTpOns

Pasgen 1. MaTtemaTtuyeckoe onucaHue npobnemHom
cuTyauum

Tema 1. MaTemaTtnyeckas Mogenb CUTyaLum NPUHATUS
peweHunin. MNpouecc NPUHATUSA PeLUeHNin, ero y4acTHUKA n
aTanbl. Teopus NPUHATUSA PELLEHUIA, nccregoBaHmne
ornepaunn, CUCTEMHbIN aHann3; Nx B3amnMoCBA3b.
HopmaTuBHbLIN U EeCKpUNTUBHBIN NOAXOAb! K aHann3y
peLleHnn.

lMpakTnyeckoe 3aHATHE - MaTemaTudeckasa Mogenb
CUTyaLun NPUHATUS peLUeHni

Tema 2. MogenupoBaHue NnpobnemMHon cutyawumu.
MaTtemaTtunyeckass Mogenb NpobremMHon cuTyaunm.
Knaccuduvkauum sagay npUHATUS peLLeHuni.

MpakTnyeckoe 3aHsTME - MogenupoBaHne NpobremMHoOn CuTy

Pasgen 2. MogenupoBaHue npeanoyTeHni u
HeonpeaeneHHoCTU

Tema 3. MaTematnyeckass Mmogenb npeanoyTeHnin. Bugpl
HeonpeaeneHHOCTM B CBEAEHUSIX O MPeAnoyTeHmsaxX n oo
oKpyXatoLlen cpege (o0 ee COCTOAHUN, OENCTBUSX
dakTopoB). CBeAeHMs1 U3 NCUXONIOrMYECKON TEOPUU
peLLeHNn; BO3MOXHOCTW YeTOBEKA NO BblpaXKeHWIO
(oueHMBaHMIO) NpeanoYTEHN N HeonpeaeneHHbIX akTopoB.
@DYHKLMM LEHHOCTU N NOMNE3HOCTU, OMHAPHbBIE OTHOLLIEHMS
npeanoyTeHns u 6espasnuums. MpuHUMNLI ONTUMAaNbHOCTU U
pellatoLme npasuna

lMpakTnyeckoe 3aHATHE - MaTemaTudeckasa Mmogenb
npeanoyYTeHNn




Tema 4. MaTematnyeckas Mogenb HeonpeaeneHHbIX
dakTopoB. CyObeKTUBHbIE N OOBHLEKTUBHBIE
(korM4YecTBEHHbIE) BEPOSATHOCTU; OLl€HUBaHME
CYOBEKTUBHbBIX

BeposiTHocTen. KauecTBeHHasa BEpPOATHOCTb (MOMHas u 1 2 7
YacTU4Has), BO3MOXHOCTb €€ YMCIIOBOro NPeACTaBreHus.
MpakTnyeckoe 3aHsaTue - MaTtemaTtuyeckass Mogens
HeonpegeneHHbIX hakTopoB

Pasgen 3. MHorokputepuarnbsHble 3a0aqv NpUHATUS peLLeHWiA 0

Tema 5. MeToabl aHanu3a MHOrOKpUTEpUanbHbIX 3agady
NPUHATUA peLleHnin. BEeKTOPHLIN KpUTEPUIN U BEKTOPHbIE
OLLeHKM BapuaHToB. KpuTepuansHoe

NPOCTPAHCTBO N AOCTMXKUMbIE BEKTOPHbIE oueHkn. OnncaHue
MHOFOKpUTEPUarnbHbIX NPEANoYTEHUA. AOAUTUBHAA (DYHKLMSA
LEHHOCTH. 1 2 7
Jlekcukorpadunyeckoe OTHOLLEHNE NPEANOYTEHNUS.
MeToabl aHann3a MHOrOKpUTEPUanbHbIX 3agay NPUHATHS
pelleHun- MeToabl aHanu3a MHOroKpuTepmanbHbIX 3agay
NPUHATUSA peLLeHnin

Tema 6. MapeTo-onTumarnbHble oueHKU. [JOMUHMpOBaHMe No
MapeTo. MapeToonTumanbHble (3pheKTUBHbLIE) BEKTOPHbIE
OLEHKWN 1 BapuaHTbl, UX CBOMCTBA.

Knaccudmkaumm meTtogoB aHanmsa peLeHnin npu MHOrmx 1 2 7
KpuTepuax. CBeéHne MHOroKpuUTepManbHbIX 3adad K
OLHOKpUTEPUAnbHbIM (CKanspusauus).

MpakTuyeckoe 3aHsTUE - [MapeTo-onTUMarnbHbIE OLEHKN

Pasgen 4. luHamuyeckoe nporpaMmmupoBaHme

Tema 7. 3agava guHaMN4eCKOro NporpamMmMmMpoBaHus.

AnropuTt™m peLueHns MHorowaroBbix 3agady. OcobeHHOCTH
NpUMeHeHNst MeTofa AMHAaMNYECKOro NMporpaMMmnpOBaHnst 1 2 7
MpakTnyeckoe 3aHATME -3agada QUHAMNYECKOro
nporpaMMmnpoBaHus 0

Tema 8. [lpuHumn ontumanbHocTn Bennmana. Mogenbs
ONTMManbHOro ynpaeneHns 3anacaMmu B YCrOBUSIX
HeonpeaeneHHOCT!. 1 2 7
MpakTnyeckoe 3aHsTMe- [NpUHLMN ONTUManNbLHOCTH
bennmana

Pasgen 5. MeToq aHanusa nepapxumi

Tema 9. VMlepapxnyeckoe npeacraBneHme npobnemsbi.
MpuHSATHME pelueHnin Ha OCHOBE MeToa aHanusa nepapxun.
MpakTnyeckoe 3aHsTre - [puUHATNE peLleHni A Ha OCHOBE
MeToa aHanusa nepapxum C

Tema 10. Metop Caatu T.J1. MNpuHLMN MAEHTUYHOCTU K

aekomnosnuun. MNpuHLMN AUCKPUMUHALUM U CPAaBHUTENbHBLIX
cy>kaeHuiA. MpUHLMN CUHTE3a NPYOPUTETOB. 2 4 7
MpakTnyeckoe 3aHsaTue- Meton aHanusa uepapxun T. CaaTtu

UTtoro B cemecTpe (Ha kypce ans 3A0) 12 24 65
KoHcynbTaumy 1 npoMexyTodHas atrecrtaums (3a4er) 0
Bcero koHTakTHas pa6ora u CP no gucumnnuHe 36 65

4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU




4.1.2 Cnctema n Kputepumn oLeHUBaHus

Kputepun oueHmBaHus

LLikana oueHnBaHns
YcTHoe cobecenoBaHme MucbmeHHas paboTa

MonHbIN, ncYepnbiBaOLUN OTBET, SBHO
OEMOHCTPUpYoLWMIA rnybokoe NoHNMaHue
npegMeTa 1 LUMPOKYH 3pYANLNIO B
3ayTeHo oLieHMBaeMou obnacTtu.

OTBET, OCHOBaHHbLIN Ha NpopaboTke BCEX
06sa3aTenbHbIX UCTOYHUKOB MHOpMaLU.
Moaxon kK MaTepuany oTBETCTBEHHbIN.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3aMeHaTopa. HeaHaHue

He 3auteHo 3HAUYUTENbHOW YacTW NPUHUMMIMANbBHO
BaXXHbIX 311IEMEHTOB ANCLIUMNIUHBI.
MHorouncneHHsle rpybbie omoku.

4.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNTU UHble MaTepuarbl, Heo6XoAUMbIe ANA OLEHKU 3HaHUN, YMEeHUH,
HaBbIKOB U (MNN) onbiTa AEATENIbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpPOCOB

Cemectp 4

I'Ipouecc NPUHATUA peLLIeHVIVI, €ro y4aCTtHuKu 1 atanbl

HopmaTuBHbI U AECKPUNTUBHBIA NOAX0Ob! K aHanNu3y peLueHnin

MaTtemaTtunyeckass Mmogenb npobnemHon cutyaumm

Knaccudvkauum 3agay NpuHATUS pPeLLEHUN.

Bugpl HeonpeneneHHOCTn B CBeAeHUAX O NpeanoyYTeHnax u 06 0|<py>|<arou.|,el7| cpene

(DYHKLI,VIVI LEeHHOCTU M NOoNe3HOCTH, 6|/|Hapr|e OTHOLUEeHNA npeanoyYTeHna n 6e3pa3n|/|q|/|ﬂ

KonuyecTteBeHHas BE€POATHOCTb

KauecTtBeHHas BEPOATHOCTb

BeKTOpHbI KpUTEPUIA U BEKTOPHbLIE OLIEHKN BapMaHToOB

OnucaHune MHOTroKputepuanbHbIX I'IpeD,I'IO‘-ITeHVIVI. ApoutneHas d)yHKU,VIﬂ LEeHHOCTN

[omnHnpoBaHue no NapeTo

Knaccudmkaumm MeTo4oB aHanusa peLueHuii Npy MHOTMX KpUTepUsax

3agava guHaMn4eckoro nporpaMmmMmmnpoBaHnAa

OcobeHHoCTH npuMeHeHna Mmetoga AnHaMmnm4yeckoro nporpaMmmMmmnpoBaHuA

|_|pI/IHLI,l/Iﬂ onTumansHocTn bennvana

Mopgenb onTumansHoro ynpaslieHna 3anacamMmm B yCrioBuUAX HeonpeaeneHHoOCTU

MpuHATME peLleHnit Ha OCHOBE MeToda aHanunsa nepapxui

WNepapxuyeckoe npefctaeneHne npodnemsi

RN N QL W (S N DRNUEE N U Ny D WU QU (NN U QNS Gy QNS N
o|lo|[N|lo|la|lr|lo|d|a|o|@|@|N|@|O|R|WIN]|=

MPUHLMN MAEHTUYHOCTU U IEKOMMO3ULMA

20 MpUHLUMN AUCKPUMUHALM U CPaBHUTENbHbBIX CY>KAEHWA. MpUHLUMN CUHTE3a NPUMOPUTETOB

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4ayu, KEUChbI)
TvnoBble NPAKTUKO-OPUEHTUPOBAHHLIE 3afaHNA HAaXOAATCS B Npunoxenun k P,
4.3 MeToaun4yeckue matepuanbl, onpegensiowue npoueaypbl oleHMBaHUA 3HaHUWA, YMEeHUI, BnaaeHni (HaBbIKOB

1 (MNK) NpPaKTU4YeCKOro onbIiTa J4eATeNIbHOCTH)
4.3.1 YcnoBusa gonycka o6y4arLerocs K NpomMeXxyTo4HoM atTectaumm u NnopAaAoK JIMKBUAAUUN akageMnyeckomn

3aA0J1IXKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTO
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmMxcsa»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHON aTTecTaumm No AUCUUNIInNHe

YcTHas + MucbmeHHas KomnbloTepHOE TECTMpPOBaHME NHas

4.3.3 OcobeHHOCTU NPOBeAEHMA NPOMEXYTOHYHON aTTecTauum no AMCUUNIInHe
1. Ha nogroToBky oTBOANTCA 45 — 60 MUHYT
2. Ha oTBeT No duneTy 1 gononHUTenbHble Bonpockl 30 — 35 MUHYT
3. ncnonb3oBaHWe BCMoMOraTenibHOM NUTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE
npeaycMoTpeHo



5. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
5.1 YyebHasa nutepartypa

ABTOp 3arnaswve M3paTtenbcTBO | [oa nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebHas nutepaTtypa
MBaneu, I. E., BuHa, |Martematndyeckoe KemepoBo: KemepoBckuii http://www.iprbooksh
O. A. MoaenupoBaHue TeXHOMNOrM4Yeckni 2014 op.ru/61267.html
WHCTUTYT NULLIEBON
NPOMbILUNIEHHOCTH
JloktnoHos, U. K., YuncneHHblie MeToabl https://www.iprbooks
MwupoHeHko, J1. ., Mockea, Bonorga: UHdpa 2022 hop.ru/124135.html
Typynarnos, B. B., -UxxeHepus
Typynanosa, B. B.
pobep, T. A., I'pobep, |3agaun onTummnsaumm n PocToB-Ha-[loHy: https://www.iprbooks
O. B., Hectepoga, A. YyncneHHble MeToabl JloHcKoM hop.ru/118036.html
B. rocyapCTBeHHbIN 2020
TEXHUYECKUN
yHVUBEpcuTeT
CadpapbsiH, O. A. YuncneHHble MeToabl B ] https://www.iprbooks
3agaYax maTemaTM4YecKoro PocTos-Ha-[loHy: hop.ru/117783.html
MOLENMpPoBaHuA n HAowckoi .
CCneoBaHms rocyAapCTBeHHbI 2019
MaTeMaTU4YECKNX MOAENEN TEXHNHECKMM
0B LEKTOB yHVUBEpcuTEeT
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
KpemeHs, E. B., YuncneHHble meToapbl: MuHeK: BbiLLosias https://www.iprbooks
KpemeHs, 0. A, npaktnkym B MathCad ) 2019 hop.ru/120098.html
Paconbko, I'. A. Lukona

5.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

1. CtaHgapTHble MHGOPMaLUMOHHO-NoncKkoBble cucTembl (Yandex, Google n 1.1.)
2. ndopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTefibHbIM pecypcamy [QNeKTPOHHbIN
pecypc]. URL: http://window.edu.ru

5.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional

5.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCYLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus

OcHalleHune

KoMnbloTepHbIN Knacc

MyJ'IbTVIMeD,VIVIHOG OGOpyﬂ,OBaHVIeY KOMMbOTEPHaA TEXHMKA C BOSMOXXHOCTbLIO NOAKITHOHYEHUA K

cetun ((MHTepHeT» n obecneyeHvem AOCTYyna B 3JIEKTPOHHYIO VIHCbOpMaLI,VIOHHO-

obpasoBaTenbHyto cpeay

JlekumoHHas
ayantopus

Myanmme,quHoe o6opy,qOBaH|/|e, cneumnanmsanpoBaHHada mebenb, gocka




MpunoxeHune

paboueii Nporpammbl AMCUMNINHLI MaTemaTuyeckne MOAEenu NPUHATUS PeLleHnin B YCNoBUAX HeomnpeaeneHHoCTu
HaumeHosaHue 0LlCLlUI'U7UHb/

Mo HanpaeneHnto NoaroToBku: 2.3.1. CUCTEMHbIV aHanu3, ynpaeneHne n obpaboTka nHopmMaumm, cTaTtucTuka
HavmeHoBaHue Ol (npodung): Bce npodumnu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agaym, Kemcbl)

Ne | Ycnosusi TMNOBbIX MPaAKTUKO-OPUEHTMPOBAHHLIX 3agaHni (3agad, Otger
n/n Kencos)
Cemectpbl 7 1 8

1 Bnapgeneuy marasvHa B Havane kaxaoro aHs OnTumansHoe pelleHue:
3aKynaeT ANns peanu3auum HEKUA CKOPOMOPTSILLMIACS NPOAYKT 3aKynka 2 eguHuWL NpoayKTa
no ueHe 50 py6. 3a eauHuuy. LieHa peanusauum aToro
npogykta — 60 py6. 3a eguHuLy. N3BecTHO, 4TO cnpoc Ha
3TOT NPOAYKT 3a AeHb MOXeT ObiTb paBeH 1, 2, 3 unu 4
efvHuuam, npudem cnpoc 1 Habnogancs 15 pas, cnpoc 2 - 30
pas, cnpoc 3 - 30 pas, cnpoc 4 - 25 pas. Ecnu npoaykT B
TeyeHne OHS He pacnpojaH, TO B KOHLE AHSA ero Bcerga
nokynatoT no 30 pybneii 3a eanHmLy. CKONMbKO eanHuLY
NpoayKTa OOIMKEH 3aKynaTb Bragernew marasvHa Kaxabiv
neHb?

2 | Bnageneu marasvHa B Havane kaxaoro aHs CornacHo Kputeputo
3aKynaeT Angd peannsaunm HEKUN CKOPOMOPTALLMINCS NPOLYKT «MAKCUMAKC»
no ueHe 50 pybnei 3a eanHuuy. LieHa peanusauum aToro onTumarnbHoe peLleHne B AaHHOM
npoaykta — 60 pybnen 3a eguHnly. Ecnv npogykTt B TedeHve cny4ae:

[OHS He pacnpodaH, TO B KOHLEe AHSA ero Bcerga nokynaroT no 3aKynuTb 4 eAuMHULBI NPOAYKTA,

ueHe 30 pybnen 3a eanHuuy. CKonNbKo eauHUL, NpoaykTa npuyemMm

OOJSDKEeH 3aKynaTb Briagerney marasuHa Kaxabii AeHb? oxuagaemas npunbbinb coctasut 40
pybnern.

3 | Ob6bem npogaxu marasvHa coctaBnsieT B rog 500 [nsa ogHon noctaBku 158 wWwTyK,
yNakoBOK cyna B nakeTtax. BenvunHa cnpoca paBHOMepPHO yacToTta
pacnpegensieTca B TeyeHue roga. LieHa nokynku ogHoro — 95 paboumnx gHen. 3akas
naketa paBHa 2 py6. 3a fOoCTaBKy 3akasa Bnagenew MarasuHa cnenyeT noaaeatb
porkeH 3annatutb 10 py6. Bpems goctaeku 3akasa ot npu ypoBHe 3anaca, pasHom 20
nocTaBLLMKka cocTaBnsieT 12 pabounx gHewn (Npu 6-AHEBHON nakeTam,
paboyen Hegene). o oueHKaM cneumanucToB, U3AEPKKN KoTopble ByayT npoAaHsl B
XpaHeHuna B rof coctasnAoT 40 kon. 3a OOUH NakeT. TeyeHne 12 gHen
Heobxoammo onpeaennTb: CKONbKO NakeToB AOJKEH
3aKkasblBaTb Briageney marasvmHa Ansi OqHOWM NOCTaBKy;

YacToTy 3aKa30B; TOYKy 3aKa3a. MI3BecTHO, 4TO MarasuH
pabotaet 300 gHeln B rogy.
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