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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

ean (1ean) 0OCBOCHUS TUCIUILINHBI:
dopmupoBaHue y OOYYaIONMIUXCS TEOPETUKO-TPAKTHYECKONH 0a3bl B 0OOJIACTH MaTEeMAaTHYECKOTO

MOJCINPOBaHNA,

OXBAaTbIBAIOIIE METOIbBI

IMOCTPOCHUA JACTCPMUHHUPOBAHHBIX,

CTOXaCTUYCCKUX U

MMWTALMOHHBIX MOJEIEH, Ul PEIIEHUs 3aa4 aHAIN3a, IPOCKTUPOBAHMS U OLICHKU IPOU3BOIUTEIBHOCTH
KOPIIOPAaTUBHBIX WH(POPMALIMOHHBIX CHCTEM U IIU(PPOBBIX PEIICHHH.

3amauu:

® OCBOCHHEC HOHSITHHHOIO arrapara, MCETOAOJIOrMh M O6HII/IX MNPUHIHUIIOB MAaTEMaTU4YCCKOIo

MOJCINMPOBAHUSA,

® U3Yy4YCHHUC KJIaCCI/I(bI/IKaIII/II/I MaAaTCMaTUYCCKUX MOI[GJI@I\/JI " OTAIllOB UX IOCTPOCHMUS, BepI/I(i)I/IKaIII/II/I u

BaJInJaIlNN,

® OCBOEHHE METOJIOB IOCTPOECHMSI M aHaJIM3a JETEPMUHUPOBAHHBIX MOJENel (aHATIUTUYECKHUX,
anredpandeckux, AMPpPepeHnanbHbIX);
® H3yuyeHUE CTOXAaCTHMUYECKHX MOJeNel, METOJO0B CTAaTUCTUYECKOIO MOJIEIMPOBAaHUS W MeEToja

Mownre-Kapio;

® OCBOCHHMC MCTOAOB HMUTALUMOHHOTO MOJACIHNPOBAHUA: Z[I/ICKP@THO'CO6I:ITHI>1HOFO, ar¢HTHOrI O,

CHCTEMHOMN JTUHAMHUKHU,
® H3y4YCHHUE

MoaelIen

MacCoOBOIo

IIPUMEHSEMBIX B KopriopaTuBHbIX U T-cucremax;
e (opMUpOBaHHE HABBIKOB (OpMaau3alui OW3HEC-TIPOIECCOB M TEXHUYECKUX 3a/Jad B BHUJC

MaTeMaTUYECKHX MOJIEIICII;

00CITy)KHBaHUS,

HAaACKHOCTH HW  IIPOU3BOJUTCIBHOCTH,

® pa3BUTHE HABBIKOB NPOTrPaMMHOM pealn3alu MOJENEH C MCIOJIb30BaHUEM COBPEMEHHBIX

MHCTpYMEHTAIBbHBIX cpeacTB (Python, SimPy, Mesa, AnyLogic).

2 MecTo TUCUMILIIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI NMPOrpaMMbl

JucruniauHa oTHOCUTCS K 0a30Boit yactu 6510ka J1 «/luciurmmnab (MO Tysn)»

[IpepexBuszuthl qucuutuivbl: b1./].5.11 Ocnoswt npoepammuposanus, b1./].b.12 @uzuxa, b1./1.b5.13

Mamemamuxa

[ToctpexBu3nuThl qucUUIUIMHBL: b1./].B. 18 dxonomuka npoepamMmuou uHiceHepuu

3 TpeGoBanus K pe3yJbTaTaM 00y4eHHs! 10 JUCHUIIMHE

HpOHGCC HU3YUYCHUS NUCHUIITIMHBI HAIIPABJICH Ha (bOpMHpOBaHHC CIICAYHOIIUX PE3YJIbTAaTOB o6yquI/m

Kon u HaumeHoBaHue
(hopMUpYEeMBIX KOMIETEHIIHHA

KO,Z[ H HAMMCHOBAHHC
HHAWKaTOpa AOCTUIKCHUA

[Tnanupyemsble pe3yabTaTel 00y4eHHS 10
JUCLUIUIMHE, XapaKTepU3YIOIINe 3TaIlbl

aHaJM3a ¥ MOJICIMPOBAHUS,
TEOPETHYECKOTO U
AKCTIIEPUMEHTATIBHOTO
HCCIICIOBAHUS B
npodeccruoHaIbHON
JeSATEIbHOCTH

€CTECTBEHHOHAYYHBIX U
0OIIeNH)XEHEPHBIX 3HAHUH,
METOJIOB MAaTEMAaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
OIIK-1-B-3 Hcnonb3yer
METO/Ibl TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOTO

KOMIETEHINH (dbopMHUpOBaHUS KOMIIETEHIIUH
OIIK-1 Cnoco6en npumensats |OIIK-1-B-2 Pemaer 3HaTh:
€CTECTBEHHOHAYYHbIE U CTaHJapTHbBIE HNOHATUIHBIN annapaT 1 METO0JIOTHIO
oO11enH)XeHepHbIe 3HaHUS, npogeccHoHaIbHbIE 3a/1a41 C | MAaTEeMAaTHYEeCKOTO MOJAEIMPOBAHUS,
METO/Ibl MaTEMaTHYECKOTO pUMEHEHHEM KJIaccu(UKaIIIO MOJeTeH

(IeTepMUHHUPOBAHHBIE, CTOXaCTUYECKUE,
UMUTAIIUOHHBIE), ATAIBI IOCTPOCHHUS U
BaJIMJAlMU MOJIEJIEH; METOIbI
CTaTHCTHYECKOI'0 aHaJIN3a,
PErpeCcCUOHHOTO MOJAEIIUPOBAHUS U METO/T
MomnTte-Kapio; ocHOBBI TEOpUU MacCOBOTO
00CTyXKUBaHUs, IOKa3aTeNld HAIKHOCTU U




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIA

Ko 1 HaumenoBanue
WHJIMUKATOpa JOCTUKEHUS

[Tnanupyemble pe3yabTaThl 00y4eHHS 10
JUCLUIIIIMHE, XapaKTePU3YIOIIHE dTallbl

KOMIIETCHIIUH dbopMUpoBaHUs KOMITETEHIIMI
HCCIIeIOBaHUs 00BEKTOB MOJIETIN TPOU3BOIUTEILHOCTH
npodeccrnoHaIbHO M KOPIIOPATUBHBIX CUCTEM.
ICSITeIbHOCTH YMeTh:

dbopMann3oBaTh MPEAMETHYIO 001aCTh B
BHJIC MaTEeMAaTHUYECKOW MOJICIIU, BBIOUPATh
aJeKBATHBIN THUII MOJEIIU U METOJ €€
WCCJICIOBAHMUS, POBOIUTH BEpH(DUKAITHIO
W BaIUJAIUIO MOACIICH, OLICHUBATh
TOYHOCTh U CXOJIUMOCTb YHCIICHHBIX
METOJIOB, UHTEPIIPETUPOBATH PE3YJIbTATHI
MOJICIMPOBAHUS JIJISI IPUHSITHS TIPOSKTHBIX
peLIeHUN.

Baajgers:

METOJaMH TIOCTPOCHUS
JIETEPMUHUPOBAHHBIX, CTOXaCTUYECKUX U
WMUTAIIMOHHBIX MOJIEJICH, HaBbIKAMHU
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX,
MpUEMaMHU OTIEHKH MTPOU3BOIUTEIHHOCTH U
HaJISKHOCTH KOPIIOPATHBHBIX CUCTEM,
WHCTPYMEHTAMHU BepU(UKALIUN MOJIEEH.

OIIK-8 CriocobeH MpUMEeHSITh
MaTeMaTHIeCKHUE MOJICIIH,
METO/IbI U CPE/ICTBA
MIPOEKTUPOBAHUS
MH(POPMAITMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM

OIIK-8-B-1 Ilpumensier
METO/Ibl CHCTEMHOTO aHaJIH3a
Y MaTeMaTHYeCKOTO
MO/ICTTMPOBAHUS, METOIbI U
CpeACTBa MPOSKTHPOBAHUS
WH(POPMAIMOHHBIX U
ABTOMAaTH3UPOBAHHBIX CHCTEM
OIIK-8-B-2 IIpooaut
MOJICIIMPOBaHKE U
IPOEKTHUPOBAHUE TIPOLIECCOB U
CHCTEM C MPUMEHEHHEM
COBPEMEHHBIX
UHCTPYMEHTAJIBHBIX CPEICTB

3HaTh:

METOJIbl CHCTEMHOTO aHaJTN3a U BUJIBI
MaTeMaTHIECKOTO MOJICITUPOBAHUS
(IeTepMHUHHPOBAHHBIC, CTOXaCTUYECKHUE,
UMHUTAIMOHHBIC); TIPUHIIATIBI
POEKTUPOBAHUS KOPIIOPATHBHBIX
WH(POPMAIMOHHBIX CHCTEM; HOTAIUN
MOJICITUPOBaHUS OU3HEC-TIPOLIECCOB M X
MaTeMaTUYECKUE MPEICTABICHUS (CETH
[TeTpu, cucTemMbl MacCOBOTO
00CITy)KMBaHUsA); KJIacCU(PHUKAITUIO U
BO3MOKHOCTH COBPEMEHHBIX
UHCTPYMEHTAJIBHBIX CPEJICTB
UMHUTAIMOHHOTO MOJICIIMPOBAHHSL.

YmMmern:

NPOBOJIUTH CUCTEMHBIN aHAIIU3
npeMETHOM 001acTu 1 (HopMaU30BaTh
OM3HEC-TIPOIIECCHI B BUIC MATEMaTHUYECKUX
MoJieJiel; BBIOMPATh aJeKBAaTHBIC METOIbI 1
UHCTPYMEHTAJIbHBIE CPEJICTBA JUIS
MIPOEKTUPOBAHUSI CUCTEM; pa3pabaThIBaTh
¥ HaCTpauBaTh MapaMeTpbl IMUTAIMOHHBIX
HKCIEPUMEHTOB B CHEIIHATU3UPOBAHHBIX
MPOrPaMMHBIX CpeJiax; aHAIU3UPOBATh
pe3yabTaThl MOACTUPOBAHUS IS
BBISIBJICHUSI IPOOJIEM U OIICHKU

3} HEKTUBHOCTH KOPIIOPATUBHBIX CUCTEM.
Baajaers:

METOJIMKON CHCTEMHOTO aHalln3a u
MaTeMaTHYeCKOH opManu3aIim 3a1a4
UT-oTpacnu; NpakTHYECKUMU HABBIKAMU
MPOrPaMMHUPOBAHUS U KOH(DUTYPUPOBAHUS
MMUTAIMOHHBIX MOJIEJIEeH ¢




Ko 1 HaumenoBanue
WHJIMUKATOpa JOCTUKEHUS
KOMITETEHIIA N

Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIA

[TnanupyemMbie pe3ysabTaThl 00YUCHHS 1O
JTUCHHUTUTMHE, XapaKTePU3YIOIINAE 3TAIIbI
(dbopMUPOBAHUS KOMTICTSHITHIA

HCIIOJIb30BAaHNEM COBPEMEHHBIX
OMOIMOTEK U CPEll MOJIEITUPOBAHMS;
METOJaMHM aHajIn3a CBOMCTB MOJIC/CH;
npueMamMu Busyajinu3aluu 1
WHTEPIIPETAINH PE3YIbTATOB
MOJACIMPOBAHUS JIA IIPUHATUSA
000CHOBAHHBIX TPOEKTHBIX PELICHUM.

[TK*-2 Cnocoben
pa3pabaThiBaTh M OTJIAXKUBATH
IIPOTPaMMHBIN KOJ

[1K*-2-B-2 ®opmanuzyer
3amauy UT orpacnu B 361K
€CTECTBEHHOHAYYHbBIX
JUCLMILINH

3HaTh:

THIIOBBIE 3a]1a4 KoprnopaTuBHbIX UT-
CHUCTEM, CBOJIUMBIC K 3a]1a4aM
MaTeMaTHU4eCKOTO MOJICTUPOBAHUS
(TIporHO3UpOBaHKUE HATPY3KHU, OTIEHKA
HAJISKHOCTH, TIJITAHUPOBAHHUE PECYPCOB,
MapHIpyTH3alusi, MOJIETUPOBaHIE OU3HEC-
MIPOIIECCOB), TPUHITUIIBI TIOCTPOCHUS
MaTeMaTHYECKUX MOJIEJICH MPUKIIaTHBIX
3a/1a4, 1eJIeBbIe (PYHKIIMHU ¥ OTPAaHUYCHHSI.
YMmerh:

aHaJIM3UPOBATH MIPEAMETHYIO 00J1acTh
KOPIOPATUBHOM CUCTEMBI, BBISIBIISATH
MOJICTUPYEMbIC TTapaMeTPhI U CBSI3H,
bopMyIHpOBaTH IEJIEBBIC MOKA3ATEHN 1
CUCTEMY OTpaHHUYEHUH, OCYIIECTBIIATh
MePEX0/]I OT COAEPKATEIbHON OCTAaHOBKU
3a7a4d K €€ MaTeMaTHUECKOH
dbopmanu3zanuu, BepuUImpoBaTh
KOPPEKTHOCTH MOCTPOCHHON MOJIEIH.
Baajgers:

METO/IMKON MOCTPOEHUSI MaTeMaTHYECKUX
Mojenen 3agad UT-orpaciu, HaBbIKaMu
dbopmanm3anuy OM3HEC-MPOIIECCOB U
TEXHUYECKUX 33/1a4, IpUeMaMu
YIPOIICHUS U JTMHEAPU3ALUU MOJIENIEH,
MHCTPYMEHTaMH BepudUKauu
KOPPEKTHOCTH (pOpMaIU3AIIHH.

4 CTpyKTypa U coiepKaHHue QUCHUILINHbI

4.1 CTtpykTypa IMCUMILINHBI

OO61ast TpPyA0E€MKOCTh AUCHUIIIMHBI COCTaBIsAET 3 3a4eTHbIe enuHUIIbI (108 akageMuyecKkux 4acoB).

TpynoeMKoCTb,
Bun paboTst aKaJIeMUYECKHX YacoB

6 cemecTp BCETO
Oo0masi Tpy10éMKOCTh 108 108
KonrakTHas padora: 52,25 52,25
Jlexrum (JI) 18 18
JlaGopatopusbie padotsl (JIP) 34 34
ITpomexxyrounas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 55,75 55,75
- BBIIIOJIHEHUE MHIMBUIyaIbHOTO TBOpUecKoro 3ananus (UT3);




TpyaoeMKkocCTb,
Bun paboTst aKaJeMHUYECKUX YacoB
6 cemecTp BCETO

- CaMOIOIrOTOBKA (IIpopaboTKa U MOBTOPEHHUE JEKIIMOHHOTO MaTepHuasa u
MaTepHuaia yaeOHUKOB U YI€OHBIX TOCOOUIA;

- U3y4EHHE Pa3/IeoB Kypca B CUCTEME JIEKTPOHHOTO OOYUYEHHUS;

- MOJITOTOBKA K JTa0OpaTOPHBIM 3aHATHUSM;

- IOATOTOBKA K pyO€KHOMY KOHTPOJIIO U T.I1.)

Buja uToroBoro KOHTpoJIf (3auer, Ik3amMeH, 1M PepeHIUPOBAHHBIN 3ayer
3a4er)

Pazgenbr aucuumuinHel, n3ydaemsie B 6 ceMmecTpe

KonnyecTBo yacoB
Ne HanmenoBanue pa3nenos ayauropHas BHeEay/l.
pasnena BCETO paborta
T 113 | 1P pabota
1 BBenenue B MaTeMaTHuECKOE MOJIEIMPOBAHHUE. 18 4 4 10
JleTepMUHUPOBaHHBIE MOJEIIH.
2 CroxacTHYeCKHE U CTATUCTHYECKIE MOIEIH. 20 4 8 8
Meton Monre-Kapio.
3 MMuTanimoHHOE MOIEITMPOBAHHE. 20 4 8 8
4 Mogenu MaccoBOTo 00CITY)KUBaHHUsI, HAJIEKHOCTH 24 4 8 12
Y TIPOM3BOIUTEIHHOCTH.
5 Mo enrpoBaHue OU3HEC-TTPOIIECCOB B 26 2 6 18
KOPIIOPATUBHBIX CUCTEMAX.
Uroro: 108 18 34 56
Bcero: 108 18 34 56

4.2 Coneprxkanue pa3aejioB QU CHUNINHbBI

Pa3znen 1. BBegenue B MaTeMaTH4yeckoe MoeIMpoBanne. /lerepMuHMpOBaHHbIE MOJEJIH.

[lonatTue Mozenun W MaTeMaTHYECKOTO  MojaenupoBaHus.  Kimaccudukammss — Mojenei:
JIETEPMUHUPOBAHHBIE U CTOXAaCTUYECKHE, CTAaTUUYECKHME U JIMHAMUYECKHE, TUCKPETHBIE M HENPEPBhIBHBIC.
OTanbl MaTEMaTHYECKOTO MOJCIUPOBaHUSA: (GopMalu3alusa, BBHIOOp METOJa pelIeHUs, YHCICHHAs
peanu3anus, BepUPUKAMSA W Balujanus Mojaenu. JleTepMUHUpOBaHHBIC MOJCIH: aIreOpandecKue,
aHanutudeckue, nuddepeHnnanbable ypaBHeHUs. Pa3HOCTHBIE CXeMbI U UX YCTOWYUBOCTbH. [IprMeHeHue B
kopropatuBHbix MT-cucremax: Mojenu pocra Harpy3kd, HPOTHO3UpOBaHHE Tpaduka, MOJEIH
pacrpocTpaHeHHs] HHPOPMAIIMH B CETSIX.

Pazgea 2. CroxacTuueckue u cratucTudeckne moaeau. Meroa Monte-Kapuio.

[lonarue ciaywyailHOTO mpoLecca, CTAlMOHAPHOCTh, 3PrOJMYHOCTb. MapKOBCKHUE MPOLIECCHl U LIENH
MapkoBa. CTaTUCTHUYECKHE MOJEIH: PErPECCUOHHBIN aHAIN3, KOPPEJSIMOHHBIA aHalln3, TUCIIEPCUOHHBIN
aHanu3. Mnesa MeTonoB, aJrOpUTM, NMPOTPAMMHAs peaju3alusl, MHTEepIpeTalus pe3yabTartoB. |'eHepanus
nceBaocnydaitHeix yrcen. Metonx Monte-Kapno: umes meroma, anropuTm, oOImias cxeMa YHUCIECHHOTO
pelieHus1, mporpaMMHasl peajin3alusi, OLleHKa TOUHOCTH U CKOPOCTH cXOAMMOCTH. [IpuMeHeHune B 3amayax
MO/IETMPOBAHUS KOPIIOPATUBHBIX CUCTEM: OLIEHKA HAJICKHOCTH, IPOTHO3UPOBAHNE OTKA30B, AHAJIU3 PUCKOB.

Pa3nen 3. UMuTanimoHHoe Moe/IMpOBaHue.

[ToHsiTHE UMUTAIIMOHHON MoOJeH, 00JacTu MpUMEHEeHUs. BUIbl MMUTAIIMOHHOTO MOJEIUPOBAHUS:
JMCKPETHO-COOBITUHHOE, areHTHOE, CHUCTEeMHas AMHAMHKa. JIMCKpeTHO-COOBITHIIHOE MOJeTHpOBaHUE:
MOHATHE COOBITHS, OYEepeaH, pecypca, Uaes MeToJa, alrOpuTM, MPOrpaMMHAas peajau3aius. ATEHTHOE
MO/IEIMPOBAHUE: TIOHITHE areHTa, CPe/ibl, IPaBUJI B3aUMOACUCTBUS, UIe METOJIa, AITOPUTM, IIPOTrpaMMHast
peanuzauusi. CucTeMHass JIUHAMUKA: T[OHATHE TOTOKOB M 3alMacoB, HJAEd METOJa U aJITOPUTM.
CpaBHUTENBHBIN aHATTU3 METOJIOB, BEHIOOP METO/Ia B 3aBUCUMOCTH OT THUIIA 3a/1a4H.

Paspnen 4. Moaenu maccoBoro 00c/Iy;KMBaHUS, HAJIE;KHOCTH W NPOM3BOAUTEIHLHOCTH.



Cucremsr maccoBoBoro oociyxkuBanus (CMO): moHsTHE 3asBKH, KaHala 0OCTyKMBaHUS, OYepPEIH,
acuuIuInHbel oocmyxuBanus. Knaccupukamus CMO no Kenpamny. Mapkosckue CMO: cucrema M/M/1,
M/M/c, unmes Merona, alropuTM, NpOTpaMMHAs peaju3alysi, aHaJh3 XapaKTEPUCTHK (CpeaHee BpeMms
OXKMJAaHMs, JUIMHA OYyepeay, 3arpy3ka KaHajloB). MoJenu HaJeKHOCTU: IOKa3aTeld HaJeXKHOCTU
(BeposiTHOCT 0€30TKa3HOM pPabOThl, MHTEHCHUBHOCTh OTKa30B, CpenHee BpeMsi HapaOOTKM Ha OTKa3),
CTPYKTYpPHBIE CXEMBbI HAJEKHOCTH (IIOCIEN0BATENIbHbBIE, NAapaJUIEIbHbIE, CMEIIAHHbIE COCAUHEHMS), Hles
METO0/1a, AJITOPUTM, NPOrpaMMHas peanu3auus. MoJenu Mpou3BOIUTENIBHOCTH KOPHOPATHUBHBIX CUCTEM:
3aKoH JIuTTia, 3aKoH yHHUBEpcanbHOCTU Hcnosib3oBanus (USL), Mmonens OTKIMKa, TPUMEHEHHUE JIJIST OLEHKH
MacIITabupyeMOCTH U TUIAHUPOBAHUS PECYPCOB.

Paznen 5. MoaenupoBanue 0M3HeCc-IPoOLECCOB B KOPIMOPATUBHBIX CHCTEMAX.

[Tonsitne OusHec-mporiecca u ero (opmanusanusa. Hortanmuu MonaenupoBaHUs OM3HEC-TIPOIECCOB:
BPMN, EPC, IDEF0. MaremaTideckue MOAETH OM3HEC-TIPOIECCOB: CeTeBbIe Moienu, moaenu [lerpu, unes
METOJIOB, aJITOPUTM, MPOrPAMMHAsl Pean3allns, aHaIu3 CBONCTB (IOCTHXHUMOCTh, OTPAHUYCHHOCTD U JIp.).
MogenupoBanue pabOYMX MPOIECCOB B KOPHOPATUBHBIX HHGOPMAIIMOHHBIX cuUcTeMax. l[IpuMmeHeHue
MaTeMaTHYEeCKUX MOJIETEH JUIsi ONTUMHU3AIMU OW3HEC-TIPOIECCOB, BBISABJICHHUS Y3KUX MECT M OIIEHKH
3¢ HEeKTUBHOCTH.

4.3 JlabopaTopHbie padoThl

No JIP Ne HaumenoBanue nabopatopHbIx padboT Kox-s0
paznena 4acoB
1 1 [TocTpoenue n aHanmu3 1ETEPMUHUPOBAHHBIX Moienel. Pemenne 4
cucteM U HepeHIMATEHBIX YPaBHEHUH B 3a7a4aX MOJICITUPOBAHHUS
2 2 Cratuctnueckas 06paboTka naHHbIX. [locTpoeHue perpeccCuOHHBIX 4
MOJIenein
3 2 Metoa Monte-Kapio B 3aa4ax olleHKHA HaJICKHOCTH M aHAITN3a 4
PHUCKOB
4 3 JluckpeTHO-COOBITHITHOE MMHUTAIIHOHHOE MOJICITUPOBAHNE 4
5 3 ATEHTHOE MOJICTTUPOBAHUE 4
6 4 MopenupoBaHue CUCTEM MacCOBOTO 0OCITYKUBaHUS 4
7 4 MopaenupoBaHue MPOU3BOIUTEIHHOCTH KOPIOPATUBHBIX CUCTEM 4
8 5 MopenupoBanue OU3HEC-POIECCOB U ceTer [leTpu 6
Hroro: 34

5 YuyeOHO-MeTOAMYECKOE 00ecIeueHHue TUCIUIIIINHBI
5.1 OcHoBHas JIUTEpPaTYpa

1. UmutammonHoe MoaenupoBanue npoueccoB u cucreM B GPSS World [Dnekrponnsiit pecypc] :
METOMYECKUE yKa3aHUs sl 00ydarommxcst 1o o0pa30oBaTelIbHbIM IPOrpaMMaM BbICIIEro 0Opa30BaHUs IO
HarnpasiieHussM noarotoBku 01.03.04 Ilpuxmannas maremaTtuka, 38.03.05 busnec-undopmaruka / coct. A.
B. Pamenckas; M-Bo Hayku u Bbicul. oOpa3oBanusi Poc. ®@eneparnuu, @enep. roc. OromxeT. o0pa3osar.
yupexeHue Bbicil. oOpa3oBanus "OpenOypr. roc. yH-1", Kag. maT. MeTo/10B 1 Mojeel B SKOHOMHUKE. -
DnektpoH. TekcToBbie aad. (1 daiin: 0.96 M0). - Openbypr : OI'Y, 2022. - 56 c. - Adobe Acrobat Reader
6.0. - Pexxum nocryma: http://artlib.osu.ru/web/books/metod_all/166943 20220609.pdf

2. Komomuna, I'. A. Maremarudeckoe MOJEIMpOBaHUE : yueOHO-MeToauueckoe mocoodue / I'. A.
Konomuna. — Coun : CT'Y, 2024. — 48 c. — TekcT : 21eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOInOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/492755 (mata obpamenus: 13.07.2026)

3. Topoxanuna, E. M. Umuranmonnoe mozaenupoBanue : y4deOHuk / E. W. T'opoxxanuna, E. A.
bormanoBa. — 2-e uzn. [ngom. u nepepad.]. — Camapa : [II'YTHU, 2023. — 300 ¢. — ISBN 978-5-907336-
48-3. — Tekcr : onexkrpoHHwlid // Jlanp : 21eKTpoHHO-OMOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/411686 (nara obparmienus: 13.07.2026).
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5.2 JlonoiHuTEIBLHAS IUTEPATYPA

1. Mengenes, II. B. MaremaTtuyeckoe MIaHMPOBAHUE JKCIEPUMEHTa [DIEKTPOHHBIM pecypc] :
yyebHoe mocobue i oOydarommuxcs Mo 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIEr0 0Opa30oBaHUS IO
HanpasieHuto moarotoBku 19.04.02 IpoxykTsl nuTanus u3 pacturenbHoro cbipbs / [1. B. Mensenes, B. A.
®denotoB; M-Bo oOpazoBanus u Hayku Poc. @eneparnuu, Denep. roc. OKET. 00pa3oBar. yUpeKICHHE
BbICII. 0OpazoBaHus "OpeHOypr. roc. yH-T". - DieKTpoH. TekcToBbie fAaH. (1 daiin: 1.61 M6). - Openoypr :
ory, 2017. - 97 c. - 3arn. ¢ Ttur. 3kpaHa. - Adobe Acrobat Reader 6.0. - Pexum pgoctyna:
http://artlib.osu.ru/web/books/metod_all/36951_20170601.pdf - ISBN 978-5-7410-1759-3.

2. Kpunak, E. M. Maremarndeckoe MOJICIMPOBAHKUE MTPOILIECCOB U CUCTEM [ DICKTPOHHBIN pecypc] :
yuyebHOoe TocoOue uis OOydJaromuxcs Mo 0o0pa3oBaTeIbHBIM IPOTpaMMaM BBICHIETO OOpa30BaHUS TIO
HanpasieHussM noarotosku 01.03.04 Ilpuknaanas matemaruka, 38.03.05 busnec-ungpopmatuka, 38.04.01
Oxonomuka / E. M. Kpunak; M-Bo Hayku u Beicul. oOpa3oBanus Poc. ®enepanuu, denep. roc. OrOIKET.
o0OpasoBar. yupexaeHue Boicil. oopazoBanus "OpenOypr. roc. yH-T". - Y. 1. - DnexTpoH. TekctoBbie aaH. (1
daitn: 1.70 M6). - Openbypr : OI'Y, 2018. - 198 c. - 3arn. ¢ TuT. 3kpana. - Adobe Acrobat Reader 6.0. -
Pesxxum mocryma: http://artlib.osu.ru/web/books/metod_all/83830 20181002.pdf - ISBN 978-5-7410-2136-1.

3. HmurtanmoHHOE MOJETUpOBaHWE HWH(POPMAIIMOHHBIX CHUCTEMBI [DIIEKTPOHHBIN  pecypc] :
METOIMUECKUE YKa3aHUs ISl 00ydJarommxcsi o 00pa30BaTebHBIM IPOrpaMMaM BhICIIETO 00pa30BaHUS IO
HanpasyieHuto noarotoBku 09.03.03 IMpuxnagnas unpopmaruka / coct. M. A. LlpiranoBa; M-Bo Hayku u
BhIcII. oOpa3zoBanus Poc. @enepanuu, denep. roc. Or0mKeT. 00pa3oBaT. YUpEKAECHUE BBICII. 00pa30BaHUs
"OpenOypr. roc. ya-1", Kad. nmpuknaa. nuapopmMaTHKd B SJKOHOMHUKE U YIp. - DIEKTPOH. TeKCTOBbIE AaH. (1
daitn: 0.62 M6). - Opendypr : OI'Y, 2024. - 38 c. - 3arn. ¢ Tur. ’kpana. - Adobe Acrobat Reader 6.0. -
Pexxum moctyma: http://artlib.osu.ru/web/books/metod_all/207664_20240624.pdf

5.3 Ilepuoanueckue U3IaHus

1. UadopmarimoHHble TEXHOJIOTHH B MPOSKTUPOBAHUHN U TIPOM3BOJICTBE : KypHal. - M. : [lmargopma
"MBUC", 2026.

2. Tlpuxknagnas wHbopmaTuka : xypHal. - M. : Ilmardopma "YHuBepcurerckas OuOIMOTEKA
ONLINE", 2026.

5.4 UnTepHeT-pecypchbl

https://simpy.readthedocs.io/ — JlokymeHtanus Oubnmuorekn SimPy (IMCKpeTHO-COOBITHIHOE
MoJienupoBanue Ha Python).

https://mesa.readthedocs.io/ — JloxymeHTanus OuOnmmuoTekn Mesa (areHTHOE MOJCTHPOBAHUE HA
Python).

https://scipy.org/ — Jlokymenrtamuss SciPy (Hay4Hble BBIYMCICHHUS M  CTAaTHCTHYECKOE
MozenupoBanue Ha Python).

https://www.anylogic.ru/ — Odunmaneasiii caiit AnyLogic (MMUTAIIMOHHOE MOJICITUPOBAHUE).

https://www.businessstudio.ru/ — Odunmanehsiii caiit Business Studio (MongenupoBanue Ou3HEc-
MIPOLIECCOB).

5.5 IIporpammHoe olecmnedyeHue, NpodecCHOHANbHBbIC 0a3bl JAHHBIX W HMHG(pOPMALHMOHHBbIE
CIIPABOYHbIE CHCTEMBbI

Onepannonnas cucrema PEJ[ OC.
[Maket opucHbIx mpunoxennit «MoitOduc Ob6pazoBaHHE»
Jlnst pabotel ¢ pecypcamu MHTEepHET - BeO-Opaysep Aunnexc https://yandex.ru/.

4. TAPAHT Ilnardpopma F1 [DnexTpoHHBI pecypc]: cropaBOYHO-IIpaBoBasi cHucTeMa. /
Pazpabotunk OOO HIIIT «"’APAHT-Cepsuc», 119992, Mocksa, Bopo6seBsl Topsr, MI'Y, [1990-2026]. —
Pexxum nocryna B cetu OI'Y http://garant.net.osu.ru
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5. ABTOMaru3MpoBaHHas HMHTEpAaKTHBHAas cucTeMa cereBoro tectupoBanus - AWCCT
(3apeructpupoana B POCIIATEHT, CBuznerenscTBO 0 rocyAapCTBEHHOM perucTpanyu MporpaMMbl s
OBM Ne2011610456, nmpaBoobnagarens — OpeHOYyprekuii rocyIapcTBEHHBI YHUBEPCUTET), PEKUM JIOCTYIIA
- http://aist.osu.ru.

6. SimPy — OubnuoTeka Uis JUCKPETHO-COOBITUMHOIO HMHMTAIMOHHOTO MOJICIUPOBAHHUS Ha
Python (CBoGomHo pacnpoctpansemoe mnporpaMmMmuoe obOecrneuyenue, nunensuss MIT License). URL:
https://simpy.readthedocs.io/.

7. Mesa — OubnmoTeKa Il areHTHOrO0 WMHUTAIIMOHHOTO MojenupoBanus Ha Python (CBoGomgHO
pacmpocTpaHseMoe  IMporpaMMmHOe  obOecrieuenue, gaunen3uss  Apache  License  2.0). URL:
https://mesa.readthedocs.io/.

8. SciPy — Owubinmorexa s HAyYHBIX BBIYUCICHUH W CTAaTUCTUYECKOTO MOJCITHPOBAHHS
(CBobGomHO pacmpocTpaHsiemMoe mporpamMMmHoe obOecneuenue, Jmunensus BSD  License). URL:
https://scipy.org/.

9. Jupyter Notebook / JupyterLab — unTepakTiBHas cpeia /1S BHIMOJIHEHHUS KOIa U BU3yaIU3allid
pe3ynbTaToB MojenupoBanus (CBOOOIHO pacrpocTpaHsieMoe MporpaMMHOEe oOecriedeHue, aureH3us BSD
License). URL: https://jupyter.org/.

10. AnyLogic (yueOHast Bepcusi / Personal Learning Edition) — mnporpammHuas cpema uis
MMHTAIIMOHHOTO MOJieupoBanus. Bkirouena B Equnblii peectp poccuiickux nporpamm (pazpadotank OO0
«AHuMO»). IlpemocraBnsieTcst OecrulaTHO Ui KCIOJNB30BaHUS B oOpasoBarenbHbIXx meimsix. URL:
https://www.anylogic.ru/.

11. Deductor (yuebnas Bepcus) — 1uiargopma JUis TPOTHO3HOIO U CTaTUCTHYECKOIO
MaTeMaTHYeCKOro MOICIMPOBaHUs, aHau3a AJaHHbIX (pa3paboruuk BaseGroup Labs). Bkimtouena B Enunbiii
peecTp  pPOCCHHCKMX  TporpamMMm, TNpemocTaBiseT  OecruiaTHble  ydeOHble — jureH3mn.  URL:
https://www.basegroup.ru/.

6 MarepuajibHO-TeXHUYECKOe o0ecnevyeHne JUCUUIIINHBI

VY4eOHble ayIUTOPUN IJI MIPOBENEHUS 3aHATUMN JIEKIIMOHHOTO THUIIA, JJIsl MPOBEACHUS TPYIIOBBIX U
VHJMBHUIYAJIbHBIX KOHCYJIbTAllUW, TEKYILEr0 KOHTPOJS M MPOMEXKYTOYHOM arrecTauuu. AyAUTOpUH
OCHAIL[EHbl KOMIUIEKTAMH y4YE€HHYECKOW MeOeTu, TEXHUYECKUMHU CPEACTBAMH OOYYEHHUS, CIYKAIUMU s
npeAcTaBiIeHUs y4ueOHOW wuHopmanuu OonbInoi aymutopuu. JIisi YTEHUS JIEKIUH HCTOIb3YeTCs
MIEPEHOCHOM MYJIbTUMEIUIHBINA KOMIUIEKT: HOYTOYK, IPOEKTOP, SKPaH.

Jlis npoBeneHus 1a00OpaTOPHBIX 3aHATHI HCHOJB3YeTCS KOMIIBIOTEPHBIA KJIacC, OCHAIIEHHBIH
KOMITBIOTEPHON TEXHMKOW, TOJKIIOUYeHHOM K cetu "HMHTepHeT" ¢ JAOCTYIOM B  3JIEKTPOHHYIO
nHpopManmoHHO-00pa3oBaTenbHy0 cpeay OI'Y.

[Tomemienue A caMOCTOATENBHONH PabOThl OOyUYaIOUIUXCS OCHALICHBI KOMIIBIOTEPHON TEXHUKOH,
MOJKIIOUEeHHON K cetu "MHTepHeT", M oOecnedYeHHeM J0CTylna B JJICKTPOHHYI HH(OPMAIMOHHO -
oOpazoBarenbHyto cpeny OI'Y.
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