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1. AHHOTALIMS

K padoyeii nporpaMme THCHHUIIMHBI
b1.0.23 MaremaTn4eckoe 1 MMUTALIMOHHOE MO/IeJITUPOBAHNE

TpynoemkocTs 9 3.¢.

1.1. Ilesb 0OCBOEHMS U KPATKOE CO/iePKAHME TN CHUILTHHbBI
Llenp ocBoeHHMS AMCHUIUIMHBI (Momyns) "MaremaTtudyeckoe M HMMUTAIMOHHOE MOJEIHpoBaHuE"
SBIIIETCS (POPMUPOBAHUE Y CTYACHTOB TEOPETHUYCCKUX 3HAHWN O TPUHIUIAX MOCTPOCHUS CHUCTEM
MATEMATHUYECKOTO0 M HUMHUTAIMOHHOTO MOJETUPOBAHUS M TOJyYEHHE MPAKTUYECKHMX HABBIKOB B
YIPaBICHUYECKON MOJITOTOBKE M AKOHOMHUYECKOM OOYYEHUH; CO3[IaHHWE y CTYJIEHTOB HEOOXOIUMOTO
YPOBHSI TOJATOTOBKU Ui aHanu3a 3(PQPEeKTUBHOCTH WH(MOPMALMOHHBIX CHCTEM U HX OTIEIbHBIX
KOMITIOHCHT MECTOAAaMU MATECMATHUYCCKOTIO HWMUTAIIMOHHOTO MOI[CJIHpOBaHI/ISI; HpaKTI/I‘IGCKOe OCBOCHUC
CTYJIEHTaMH CIOCOOOB TMPUMEHEHHUS MaTeMaTUYeCKUX W HWMHUTAIIMOHHBIX MOJIENe B cHUCTeMax
ynpaBneHI/m SKOHOMHNYCCKOT'O HA3HAYCHUS.
Kpatkoe copepxaHue TUCITUILTAHBL:
OCHOBHI)IG IIOHATUA TCOpI/II/I MOI[CJ'II/IPOB&HI/I?I, BUbI MOI[@J'H/IpOBaHI/Iﬂ, MOICiIn T€0pI/II/I OIITUMAJIBHOTO
yOpaBleHUs, 3aJa4yd JIMHEHHOW M HEIMHEWHON ONTHMHU3alMU, TPAHCIOPTHBIC 3aJa4yM, YHCIEHHOE
MOJICIUPOBAHNE, CTATUCTUYECKOE MOJCIUPOBAHKE, KOPPEISIMOHHBIM W PErpeCCUOHHBIN aHaIU3,
OCHOBbI MMHTAIIMOHHOTO MOJEIUPOBAHUSA, TUCKPETHO-COOBITUHHBIE M areHTHBbIE MOJETH, MOJEIU
CI/ICTeMHOﬁ JAWHAMUKH, COBpeMeHHI)IG CUCTEMBbI UMHUTALIMOHHOT O MOI[CJIHpOBaHI/ISI, BepI/I(l)I/IKaHI/IH u
BaJIMIallMs MOJIETIH, IPOBEPKA HA a/IeKBATHOCTh, KOMIIBIOTEPHBII 3KCTIEPUMEHT.

1.2. TlepeyeHb MUIAHUPYEMBIX pe3yJIbTATOB OOy4YeHHS] MO JUCIHUILUINHE, COOTHECEHHBIX €
IVIAHUPYEMbIMHU Pe3yJabTATAMH OCBOEHHS 00Pa30BaTeIbLHOI MPOTrPaMMBbI

[Inanupyemslie pe3ynbTaTsl
OCBOCHHS ITPOTPaMMBbI
(comepkaHue U KOJIbI

HaumenoBanue HHAUKATOpa
JOCTHIXCHHUA KOMHGTGHHI/Iﬁ

[Tnanupyemble pe3ybTaThl
00y4YeHHS TT0 JUCIUTUIAHE

KOMITCTCHITH)
YK-1 - Crnocoben | YK-1.1 - Ananusupyert 3aaauy, | 3HaTh: OCHOBHBIE
OCYILECTBIIATh MIOUCK, | BBIIEISAS ee 0a30Bble | 5KOHOMUYECKHE U COLHAIBHO
KPUTHUECKUI aHalIu3 M CHUHTE3 | COCTABJIAIOIINE 3HAYUMBIE poOIEMBI U
uHpOpMaLuy, npuMeHsTh | YK-1.2 - O60cHOBBIBaeT BBIOOp | IPOLIECCHI, HPUHIUITBL U
CHUCTEMHBIN MOJIXO0JL JUIsL | METOIa TIOMCKa M aHajiu3a | MOJIOKEHUs
pelleHMs TOCTAaBJICHHBIX 3a/1a4 | MHQOpPMalMu U1 pEllIeHHs | €CTECTBEHHOHAYUHBIX 3aKOHOB,
OIIK-1 - CnocobeH mpUMEHSTH | IOCTABJICHHOM 3a1a4u crnocobbl cbopa U aHanmu3a
€CTECTBEHHOHAYYHbIE u|VYK-1.3 - TIlpu 00paGoTke | HCXOAHBIX IaHHBIX, METOAUKY
0O0IIenHXCHEPHBIE 3HaHu4, | HuH(pOpMaLUU (bopMHpyeT | CHCTEMHOTO aHaJIn3a U
METO/bI MaTeMaTH4YeCKOTo | COOCTBEHHbIE MHEHHUS U | MaTeMaTH4YeCKHi ammapar,
aHalM3a M MOJEJIMPOBAHMS, | CYXKICHUS Ha OCHOBE | UCIIOJIb3yEMbIE B Teopuun
TEOPETUYECKOT O U | CHCTEMHOT'O aHanu3a, | MOAEIMPOBAHNS, OCHOBHBIE
AKCTIEPUMEHTATBHOTO apryMEHTHPYET CBOU BBIBOJBI U | TIOJXOIBI UMHUTAIMOHHOTO
UCCIIEI0BAHUS B | TOUKY 3peHHs MOJICIUPOBAHUSI U CIIOCOOBI
npodeccuoHaIHLHON YK-1.4 - IIpemtaraer | nccnenoBanus 51 aHaiau3a
JesITebHOCTH BO3MOXHBIE BAPUAHThI PEIIEHUs | IOCTPOCHHONW MOJEIH.
OIIK-2 - CnocobeH mOHUMATh | MOCTaBIEHHOMN 3a7a4M, | YMETh: (dhopMann3oBaTh
HPUHIUIIBI paboThI | OlleHHMBass MX JOCTOMHCTBA U | HPEIMETHYIO o0nacThb
COBPEMEHHBIX HEJ0CTaTKU MIPUKIIATHOM 3a/a4u,
uHpopmannoHublx TexHosoruit | OIIK-1.1 - 3HaTh OCHOBBI | CTPYKTYPHPOBATH KOMIIOHEHTHI
U HCNONb30BaThb WX  JUIS | TUCKPETHOU MaTeMaTHKH, | UCCIIEyEeMOM CUCTEMBI,
peLeHus 3ajjad | MaTeMaTHYECKOTro aHanu3a, | IPUMEHATh  YMUCJICHHBIE U
pohecCHOHATBLHOM JIMHEWHOMN anreOpsl U | CTAaTUCTUYECKHUE METO/IbI
JeSITebHOCTH TreOMETpHH, TEOPHH | MAaTEMAaTUYECKOTO
OIIK-6 - CriocoOeH | BeposiTHOCTEH U | MOJCIMPOBAHUS,  JUCKPETHO-
aHAJIM3UPOBATh U | MaTeMaTUYeCKOW  CTATUCTHMKH, | COOBITUIHBII, CHCTEMHO-




pa3pabaThIBaTh
OpraHU3aIMOHHO-TEXHUUCCKUE
U DKOHOMHYECKHE IPOLECCH C

IMPUMCHCHUECM MECTOOOB
CHCTCMHOI'O aHajJIn3a u
MaTEMATHYCCKOI'O
MOACIINPOBAHUA

METOJI0B ONTUMMU3ALIHH,
YHCIICHHBIX METOJIOB,
MaTeMaTH4YECKOIro U
UMUTALUOHHOTO
MO/IETTUPOBAHUS ,
BBIYUCIIUTENILHOW TEXHUKH IS
TEOPETUYECKOT O u
HKCHEPUMEHTAIBHOTO
UCCIIEI0BAHMS B
npogeccuoHaIbHON
NeSITEIbHOCTH

OIIK-1.2 - VYmeer pemars
CTaH/IapTHbHIE

npodeccuoHalbHbIE 3aJa4l  C
MIPUMEHEHUEM
€CTECTBEHHOHAYYHbIX U
OOIIIeNHKEHEPHBIX 3HAHUU, 00
OCHOBax BBIUUCIINTENIbHON
TEXHUKH, METOJI0B
MaTeMaTH4YeCKOTo aHaju3a,
JIMHENHON anreopsl "
TreOMETPHH, JUCKPETHOU
MaTeMaTHKH, TEeopuun
BEPOSATHOCTEU u
MaTeMaTHYeCKOW  CTAaTUCTHKH,
METOZIOB  ONTUMH3ALMHA, U
YHUCJIEHHOT0, MaTeMaTUYEeCKOTro
u UMHTALMOHHOTO
MO/IETTUPOBAHUS

OIIK-1.3 - Bnanmeer HaBBIKaMHU
TEOPETUYECKOIO U
HKCHEPUMEHTAIBHOIO
HCCIIEIOBaHUS
npogeccuoHaIbHON
NESITEIbBHOCTH HayK
OIIK-2.1 - 3HaeT coBpeMEHHBIE
MH(OPMaLIMOHHBIE TEXHOJIOTHH
U TpOrpaMMHBIE CpEACTBa, B
TOM 4YHCI€ OTEYECTBEHHOTO
NPOU3BOJICTBA MpPU  PELICHUU
3ama4 pohecCHOHATLHOM
JesITebHOCTH

OIIK-2.2 - VYwmeer BbIOUpaTh
COBpPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUU
U TpOrpaMMHBIE CpEACTBa, B
TOM 4YMCIE OTEUYECTBEHHOTO
IIPOU3BOJICTBA MPHU  PELICHUU
3az1a4y npodeccuoHaIbHON
JeSITeNbHOCTH

OIIK-2.3 - Bnaneer HaBBIKAMH
IPUMEHEHHUS COBPEMEHHBIX

00BEKTOB

IUHAMHUYECKUUM W arceHTHBIU
MOAXOIbI HMHTAIMOHHOTO
MOJICTTMPOBAHMS, HMCIIOIb30BaTh
COBPEMEHHBIE CPEJICTBA CUCTEM
KOMIBIOTEPHON MaTEMATHUKHA |
MMaKETOB porpamm ISt
CO3JIaHUs MMHTALMOHHBIX
MozeJen npu perneHun
MPUKIaTHBIX 3amad
€CTECTBEHHO-HAYy4YHOIO
HaNpaBJIEHUS W  COUUAIBHO-
9KOHOMHMYECKOTI'0 3HAUCHMS.
Bmaners: HaBBIKAMH
MIOCTPOEHUSI MATEMaTHYECKON U
HUMUTAIMOHHOU MOJICIIH,
METOJaMM  HCCJICHOBaHUS U
OLICHKHU TOJYYEHHOM MOJEIH U
crocodbamu aHaan3a
pe3yJbTaTOB  pELICHUN  IIpH
W3Y4YEHUU COILIMAJILHOTO,
9KOHOMHYECKOTO,
€CTECTBEHHOTO
npouecca Win sIBJICHHUS.

00BeKTa,




MH()OPMAIMOHHBIX TEXHOJIOTHIA
U MPOTPAMMHBIX CPEJICTB, B TOM
qrcie OTE4YECTBEHHOTO
MPOU3BOJICTBA, TPH PEHICHUU
3amaqy npohecCHOHATEHOM
JeSITeIbHOCTH

OIIK-6.1 - 3HaTh OCHOBBI
TEOPHUH CUCTEM U CHCTEMHOTO
aHaliM3a, YHCICHHBIX METOJIOB,
MaTeMaTUYECKOTO u
MMUTAIUOHHOTO
MOJICITUPOBAHUS

OIIK-6.2 - YMmeeT HpUMEHSTH
METOJbl ~ MAaTEMaTHYECKOTO U

MMHTALMOHHOIO

MOZCIIMPOBAHUS JUIs
aBTOMAaTHU3alMK 33]1a4 IPUHATUSA
peleHun, aHanamn3a
MH(OPMALIMOHHBIX ITIOTOKOB,
pacyera SKOHOMUYECKOU

3¢ (HEKTHBHOCTH W HAJAC)KHOCTH
WH(POPMAIIMOHHBIX CHCTEM
OIIK-6.3 - Bmameer HaBbIKAMU

MIPOBEICHUS WH)XCHEPHBIX
pacueroB OCHOBHBIX
MOKa3aTeneil pe3ynbTaTUBHOCTH
CO3/aHUS " MIPUMCHCHUS

I/IH(bOpMaI_II/IOHHBIX CHUCTEM

1.3. MecTo AucOMINIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM NPOrPaMMblI

HNunexc HaumeHnoBanue Ceme | Haekchl W HAaMMEHOBAaHUSA YYEOHBIX AUCHUUIUIMH
JUCLUTIINHBI CTp (Moaysei), IpakTHK
MOJYJISI), IPAKTUKHU u3yde 751 KOTOPBIX COJEp>KaHue
(Moyn#), mp Y Ha KOTOpBIE OMUpaeTCs A TP Aep
HUS . | maHHOM JUCIUTTAHBI
CoJlep’KaHue  JaHHOU
(Momyss) BBICTYIIAET
JTUCIUILTUHBI (MOTYJIs1) N
onopou
b1.0.23 Maremaruueckoe u| 6,7, |bl.0.14 Maremaruka b2.B.02(IT)
HUMUTAIIMOHHOE 8 b1.0.25 Yuciaeunsie [IpousBoacTBEHHAs
MOJICTTUPOBAHUE METOIbI MIPOEKTHO-
b1.B.JIB.04.01 TEXHOJIOTHYCCKAs
MaremaTtnueckoe MPAaKTHKA
MOJICIUPOBAHNE b3.01(/1) BwmonneHnue u
MathCad 3amuTa BBIITYCKHOMN
b1.B.JZ1B.04.02 KBTI (UKAITMOHHON
MaremaTtuueckoe paboThI
MOJIETTUPOBAHUE
MathLab

1.4. SI3bIk npenogaBaHUsA: PyCCKUM.




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yueoHoro miana (rp. BA-ITM-22):

Kox u Ha3BaHWe TUCIUTUIMHEI 10 YYCOHOMY IIJIaHy

b1.0.23 Maremartnueckoe u
MMUTAIIMOHHOE MOJICIMPOBAHUE

HK3aMeHa B YUeOHOM IJIaHe)

Kypc n3ydenus 3,4
Cemectp(bl) U3yUYeHHUS 6,7, 8
dopMa MPOMEKYTOUHOU aTTecTaluu (3a4eT/IK3aMeH) 6,7 — 3a4et
8 - aK3aMeH
KonTponbHas 8
Tpynoemkocts (B 3ET) 93ET
Tpynoemkocth (B yacax) (cymma ctpok Nel,2.3), B T.4.: 72/72/180
Nel. KonrakTHas  padora  oOywammmxess ¢ | OObeM ayaquTopHOH Brtu.c
npenoaasareieMm (KP), B yacax: paboThl, MIPUMEHEHUEM
B yacax JOT umu 20!, B
yacax
O06bem paboTsl (B acax) (1.1.+1.2.+1.3.): 34/57/64 -
1.1. 3aHSATHS JIEKIIMOHHOTO THMA (JICKIIHH) 16/28/24 -
1.2. 3aHSITHS CEMUHAPCKOTO TUTIA, BCETO, B T.4.: - -
- ceMuHapbl (MPaKTUYECKUE 3aHITHUS, KOJUIOKBUYMBIU 16/28/36 -
T.11.)
- 1abopaTopHbIie pabOoThI - -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpOJb CaMOCTOSITEIBHOH  paboTHl, 2/1/4 -
KOHCYJIbTAITHH)
Ne2. CamocrositesqibHas padora odyqaromuxcs (CPC) 38/15/89
(B yacax)
Ne3. KosumyecTBO 4acoB Ha 3K3aMeH (IpU HAJIWYHUU -/-1277

1yKa3LIBaCTCﬂ, €CJIM B aHHOTallu1 O6paBOBaT€HLHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX

TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB Mo pa3jaejaM U BUJAaM Y4eOHbIX 3aHITHIl

Pa3nen Bcero KonTaktHasg pabota, B yacax Yackl
JacoB CPC
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6 cemecTp
1. OcHOBHBIE TOHSATHSI
TEOPUHU MOJICTUPOBAHUSI. 15 4 i 4 i i i i 1| 6P
MaremaTtudeckoe (TTP)
MOJIETTUPOBAHUE.
2. OCHOBEBI YHCJIIEHHOT'O
aHaJn3a U METObI 14 4 4 6 (ITP)
CTAaTUCTUYECKOTO
MOJICTTUPOBAHUS
3. Monenu Teopun
OHTI/IMI;.IIBHOFOP 43 8 - 8 - - - - 1 12 (I1P)
14 (CP)
YIpaBICHUS
Bcero yacoB 6 cem 72 16 - 16 - - - - 2 38
7 cemecTp
4. TeopeTuueckue
OCHOBBI UMHTAIMOHHOT'O
MOJEIIMPOBAHHSI. 19 3 ] 3(I1P)
[IporpamMMHbIE CHCTEMBI
MMUTALIIOHHOT'O
MOJICTTUPOBAHUSI.
5. Kommnbsrorepnas
peanuzanus 73 0| - 10 i i i i _ | 3(IIP)
HMHUTAIMOHHLIX MOJEIICH
U UX CTPYKTYpa.
6. MaTeMaTH4YECKHE
3(T1P)
OCHOBBI UMHUTAITMOHHOT'O 30 10 | - 10 - - - - 1 6(CP)
MOJICJTMPOBAHUS
Bcero gacos 7 cem 72 28 - 28 - - - - 1 15
8 cemectp
7. UccaenoBanue
AOBAM 18(JIP)
HUMHUTAIMOHHON MOJEIN U 50 12 - - - 12 - - - 2 6 (T)
NIPUHSATHE PEILICHUI




8. Maremarudeckoe 1

MMHTAIIMOHHOE 36(JIP)
MOJIETUPOBAHHE 103 )12 - i ] |2 29(KP)
CIJIOKHBIX CUCTEM

OK3aMeH 27 27
Bcero gacos 8 cem 180 24 - - - 36 - - - 4 | 89+27

[Ipumeuanue: [IP-moaroroBka K TpakTHYECKUM 3aHATHIM, JIP-momroroBka Kk mabopaTOpHBIM
3ansaTusM, CP — camocrostensHas pabora, KP — koHTponbHas pabota, T - TecTupoBaHue.

3.2. Conepxxanue TeM NMPOrpaMMbl U CHATIIUHbBI

6 cemecTp
Tema 1. OcHOBHBbIE NIOHATHS TEOPUU MOJeIMPOBaHusi. MaTeMaTHYeCKOe MOJIeJTUPOBaHKe.
Beenenne B Teoputo cuctem. [lonsitue cucrtemMHoro monaxoaa. CTpyKTypa CHCTEMHOTO aHAJIM3a.
Hexommno3unus, aHanus3, cuHte3. llokazarenu W KpuTepuu OlLeHUBaHUsA cucteM. Kpurepuu
INPUTOJHOCTH, ONTUMAJIBHOCTH M mpeBocxoncTBa. Illkamel u3zMepenuil. MopenupoBaHue, BHJIbI
MozenupoBaHus. [loHsATHE MaTeMaTHyecKoro MoOJIEIUpOBaHUS. BuIbl MaTeMaTHUYECKUX MOJEIEH.
OTanbl MaTEMaTHYECKOTO MOJEITUPOBAHMSL.
Tema 2. OCHOBBI YHCJICHHOI0 AHAJIN3a U METOAbl CTATHCTUYECKOI0 MO/ICTHPOBAHUS
Cuctembl KoMmblOTepHOM MartemaTukud. (O030p WX BO3MOXHOCTEW. UMcCIeHHOE pelieHue 3anad
mudGepeHIMaT,HOT0 W MHTETPATLHOTO HcyuciieHus. VccnenoBanue QYHKIUH U BO3MOKHOCTH
rpaduueckoro nmnpexactaBieHus JaHHBIX. OOpaOoTka M OLIEHKa pe3yJbTaTOB HCCIIEIOBaHUS.
KoppensiiimonHsli U perepecCMOHHbIM aHaIM3 MCCIEeN0BAaTENbCKUX JaHHBIX. llmanupoBanue u
00paboTKa pe3yIbTaToB (PAKTOPHOTO IKCTIEPUMEHTA
Tema 3. Moaesiu TeoOprH ONTUMAJBLHOIO YIIPaBJIeHUSA
OOmas mocTaHOBKA 3a/Jauyd ONTUMM3AIMKA. MoOJenpoBaHue 3a1ad JIMHEWHOW ONTHMU3AIUH.
MogenupoBaHue 3a1a4 HEIMHEMHOW onTUMU3anuu. TpaHCHOpTHBIE 3a1ayd. MoaenupoBaHue 3aaad
MHOTOKPUTEPUAIBHON ONTUMHU3aMU. MoJenupoBaHue 3ajad JUCKPETHOM onTUMHU3auuu. Pemienue
3alad 0 Ha3HAYEHWH, 3aJa4d KOMMHUBOSDKEpa, O paclpeiieieHHd PeCcypcoB, O Packpoe, O BEIOOpE
ONTUMAJIBHOUN TPACKTOPUHU

7 cemecTp
Tema 4. Teopernyeckne OCHOBbI UMHTALMOHHOIO MojAeaupoBaHusi. IlporpaMmHbIe cucTEMBbI
HMHUTALMOHHOI0 MOJEJIMPOBAHUSA
[loHsiTHE MMUTAMOHHOTO MOJEIUPOBAHMUA. OTambl KMMHUTALMOHHOIO MOJAEIUpPOBaHUA. Buubl
UMUTAIMOHHOTO  MojenupoBanus. CHCTEMbl HWMHUTAIIMOHHOTO MOJCIUPOBAHUS U 0030p UX
BO3MOKHOCTeH (Arena, Ithink, GPSS u np.). Cpena monenupoBanust AnyLogic. CpenctBa, pecypcsl U
o6ubmuorexku cucrembl AnyLogic mis moaenupoBanus. O630p o6madHoOi TIaTGOPMBI CUCTEMBI U
IIPUMEPBI UCITOJIb30BAHNS UMUTALIMOHHBIX MOJIETIEH.
Tema 5. KomnbloTepHas peaju3anusi MMUTAIMOHHBIX Mo/ieJied U MX CTPYKTYpa.
OCHOBHBIE KOHIICTIIIMHM JAUCKPETHO-COOBITUMHOTO MOJIETUpOoBaHus. KOMITIOHEHTHI —peanu3aruit
KOHIIETIINI TUCKPETHO-COOBITUHHOM MOe. MeTOH0IO0T sl CHCTEMHOM TnHAMUKHA. MoJieinb MUPOBOU
IHaMUKU. OCHOBHBIE KOHIIENIIMA MOJIECIMPOBAHUS CHUCTEMHOM JWMHAMHUKUA. ATEHTHBIA TOAXOI B
MozenupoBaHuU. (OCHOBHBIE KOHLEMIMK MOJETUPOBAHUS areHTHoOM wmojenu. Bo3moxkHocTu
WCITOJIb30BAHNUS PA3JIMYHBIX BUJIOB UMATALIHOHHOTO MOJIEIMPOBAHUS HA IPUMEPAX.
Tema 6. MaTeMaTu4eckne OCHOBbI MMUTAIIHOHHOTO MOIeJTUPOBAHMS
Metox Monte-Kapino u ocHOBBI (OPMHPOBAHHUS CIydailHBIX TOTOKOB COOBITHIA. MozjenupoBaHue
TpYIIbl HECOBMECTHBIX COOBITUH, AMCKPETHBIX W HEMPEPBHIBHBIX CIy4YalHbIX BeTWYHH. OCHOBBI
TEOPUH CHCTEM MAacCOBOTO OOCTY>KHMBaHHS. IJEMEHThl CHCTEM MAacCOBOTO OOCIYXHWBAaHHMS M HX
knaccudukanus. [lokazarenu s3¢dexruBHOCTH paboThl. [loHATHE O CTATUCTUYECKOM MOJEIMPOBAHUU
CUCTEM MAacCOBOTO oOOcCiyxuBaHus. BBeaeHue B arperaTuBHble Mojenu. MMurannoHHoe
MOJICJIMPOBAHUE B PAMKaX arperaTUBHOM MaTEMaTUYECKON CXEMBI.

8 cemecTp
Tema 7. UcciienoBanre MMUTALIMOHHOM MO/E/IM M IIPUHATHE PellleHH I



KoMITekcHBIi TTOIX0 K TECTUPOBAHHIO MMHUTAIMOHHON Mojenu. ['omoMopdusm u mnzoMopdusm.
OcHoBHbIE KaTeropuu oueHKH. OIeHKa aJeKBaTHOCTH MOJEIU. METOJbl CTaTHCTHYECKOW TEOpUHu
OLICHUBAHMS M TIPOBEPKHU rUnoTe3. Bepudukanus monenn. @omanbHbeie 1 HehOpMaTbHBIE TPOLIEAYPHI
BepuduKanuu. Banunanus JaHHBIX: OIIEHKA TOYHOCTH U YyCTOWYHBOCTU PE3yJIbTATOB MOJEIMPOBAHUS,
OLICHKa  YYBCTBUTEIBHOCTM HMMWTALMOHHOM  Mojaenu.. KOMIBIOTEpHBI  3KCIEPUMEHT Ha
UMUTAIIMIOHHOM MoJenu W ero IuiaHupoBaHue. I[Ipsimas u oOparHas 3agadya HMMHUTALMOHHOTO
MOJIETTUPOBAHUS B IPUHATUU PELICHUM.

Tema 8. MaTemaTH4yecKkoe H HMUTALIMOHHOE MOICTHUPOBAHHE CI0KHBIX CHCTEM.

Mogenn (GyHKIMOHHPOBAHUS TPOM3BOJACTBA. Monenn (QyHKIMOHUPOBAHHUS MapIIpyTH3aTOPA
coOmiennii. Monenb o0paboOTKHU 3ampocoB cepBepoM. Mojaens GyHKIIMOHUPOBAHUS BBIYUCIUTEIHLHON
cucteMbl. Monenb  (GOPMHPOBAaHUS  JOKYMEHTOOOOpoTa B  HMH()OPMAIMOHHOW  CHCTEME.
MopenupoBaHue TPaHCIOPTHBIX TOTOKOB U CETEM.

3.3. (DOpMI)I U ME€TOAbI MPOBECACHUSA 3aHﬂTI/II7[, NMPpUMCEHAECMbIC y‘{eﬁl{ble TEXHOJOI'IHA
B mnmponecce mnpenoaaBaHusaA AUCHUINIMHBI HCIOJIB3YIOTCA TPAAUIUMOHHBIC TCXHOJOIMKW Hapsaay C
AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMU.
Yuebnwvie mexHoocuu, UCnojib3yemovle 6 06pa30661m€ﬂbHOM npoyecce

Paznen Cemectp Ucnonszyemblie KonunuectBo
AKTUBHBIX/HHTEPAKTUBHBIC 4acoB
o0pa3oBaTelIbHbIE TEXHOJIOTUU
6 cemecmp

OCHOBHBIE IOHATHS TEOPUHU 6 Jlekuus-Busyanusanus, 4
MoJennpoBaHus. MaTemaTtnyeckoe MIPE3CHTALNS.
MOJICJIUPOBAHUE.
OCHOBBI YHCJICHHOT'O aHAJIN3a U 6 Jlekuus-Busyanuszanus, 4
METO/bl CTATUCTUYECKOTO MpEe3eHTAaLIHS.
MOJEJIMPOBAHUS
Mogenu Teopun ONITUMAIBHOTO 6 [IpakTuyeckas pabota - case- 10
yIpaBiICHUS study (aHaM3 KOHKPETHBIX,

IPAKTUYECKUX CUTYyaIuil)
TeopeTnyeckre 0CHOBBI 7 [IpakTueckas pabota - case- 6
MMUTALUOHHOTO MOJICIUPOBAHUSI. study (aHanM3 KOHKPETHBIX,
[IporpamMHbIE CUCTEMBI MPAKTUYECKUX CUTYAIHil).
MMUTALMOHHOTO MOJICJIMPOBAHUSI.
KomnbrorepHnas peanuzanus 7 [TpakTuueckas paborta - case- 6
MMUTALMOHHBIX MOJIEJIEH U UX study (aHanM3 KOHKPETHBIX,
CTPYKTYpa. MPAKTHYECKUX CUTYaIUH).
MaremaTndecKkrue OCHOBBI 7 Jlekuus-Busyanuszanus, 8
MMHUTALMOHHOTO MOJEJIUPOBAHUS MIPE3CHTALINS
HccenenoBanne MMATalMOHHON 8 Jlexums-Busyanuzanus, 4
MOJICJIA U IPUHSITUE PELICHUN MIPE3CHTALINS
MareMaTH4eckoe 1 HMUTAIIMOHHOE 8 JIMCKyCCHOHHBIE METOTbI 4
MOJICJIUPOBAHUE COIIUAITIBHO-
HKOHOMUYECKUX 00OBEKTOB

Hroro 464

Jlexyus-eusyanuzayus TpeANonaraeT HCIOJb30BAHUE Pa3HBIX BHUJOB HAIJIAJHOTO MaTepuaia -
HATypaJbHbIE, HM300pa3UTENbHBIC, CHUMBOJIMYECKHE - KAKIBIA W3 KOTOPBIX WIM HUX COYETaHUE
BbIOMpAeTCs B 3aBUCUMOCTH OT COJIepKaHus yueOHOro MaTepuana.

Huckyccuonnvie memoOsl TIPEAINONACT NMPOBEACHHE TPYNIOBBIX IHCKYCCHH, pa30op cuTyauui u3
MPAKTUKU

Ilpakmuueckasa paboma - case-study METOA AKTUBHOTO MPOOJIEMHO-CUTYAallMOHHOTO aHAlu3a,
OCHOBaHHBIM Ha 00yYEHUU MyTEM PELIeHUS] KOHKPETHBIX 3a/1a4 — CUTyallil (pelieHue KencoB).
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4. Ilepevenn y4eGHO-METOANIECKOT0 00eCedeH sl ISl CAMOCTOATEILHOI padoThI?
00y4YarOIMXCs MO TUCIUIJIMHE

Conepxanne CPC
Ne HaumenoBanue pa3zaena (Tembl) Bug CPC Tpyno- DopMBI U METOIBI
TUCIIAILINHEBI €MKOCTh KOHTPOJIS
(B yacax)
6 cemecTp
1 IloaroroBka x 6 Anamuz
MPAKTUYECKOMY TEOPETUYECKOTO
OCHOBHbIE TTOHATHSI TEOPUU
3aHATUIO Marepuana,
MOJEIIUPOBAHUS.
BEITIOJTHEHHE
MaremaTtudeckoe
MPaKTUYECKHUX
MOJEJIUPOBAHUE. o
3aJaHUH.
2 ITonroTroBska K 6 Anamus
MPaKTUYECKOMY TEOPETUYECKOTO
OCHOBBI YHCJIEHHOT'O aHalIn3a u
3aHATHIO Marepuaia,

METOABI CTATUCTUYECKOIO

BBLITIOJIHEHHE
MOJEJIIUPOBAHUSA

MPAKTUYECKUX

3aJaHuH.

3 ITonroTroBska K 12 Ananus

MPaKTUYECKOMY TEOPETUYECKOTO
3aHATHIO Marepuaia,
BBLITIOJIHEHHE
Brinonnenue 14 MPAKTUYECKUX
Mopenu Teopun ONTUMAIBEHOTO o N
CaMOCTOSTEILHOMI 3aJaHuH.
yIpaBJiIeHUs
paboThl
OT4ueT O BBINOJIHEHUH
CaMOCTOSITEIIFHOM
paboThI.
Bcero yacoB 6 cem 38
7 cemecTp

4 ITonrorosxka x 3 Anammz
Teopernueckre OCHOBBI MIPaKTUYECKOMY TEOPETUYECKOTO
MMUTAIMOHHOTO MOJICIUPOBAHUS. 3aHSITHIO Marepuaia,
[IporpamMMHBbIE CUCTEMBI BBITTIOTHEHHE
MMUTAIMOHHOTO MOJICIUPOBAHUSI. MPaKTUYECKHUX

3aJlaHUM.

5 IToaroroBka x 3 Anammz

MIPaKTUYECKOMY TEOPETUYECKOTO
KomnbroTepHas peanuzanus
o 3aHITHIO Marepuaia,
AMUTAIIMOHHBIX MOJEIIEH U X
CTOVKTVDA BBITTIOTHEHHE
PYKTYPpa. MPAKTUYCCKUX
3aJlaHUM.

6 ITonrorosxka x 3 Anammz
MareMaTHuueCcKHe OCHOBEI MIPaKTUYECKOMY TEOPETUYECKOTO
MMUTAIMOHHOTO MOJCIIMPOBAHUS 3aHSATHIO Marepuaia,

Pabora 6 BBITTIOTHEHHE

2 CamocrosTensHas paGoTa CTYACHTA MOXKET OBITh BHEAYAMTOPHOH (BBITIONHSETCS CTYACHTOM CaMOCTOSTENBHO 6€3 ydacTHs
HperoiaBaTelis — HapUMep, MOATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJEHTOM
B ayJIMTOPHH CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAIPUMED, JJabopaToOpHas WM IIpaKTHuecKas paboTa).
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Brimonnenue MPaKTUYECKHUX
CaMOCTOSTEIIbHOMN 3aJJaHuM.
paboThl OTyYeT O BHITTOJTHEHUH
CaMOCTOSATEILHON
paboTHL.
Bcero gacoB 7 cem 15
8 cemecTp
7 ITonroroBska k 18 Ananuz
1a00paTOPHOMY TEOPETHIECKOTO
. 3aHATHIO Marepuana,
HccaemoBanre HMUTAIIMOHHOM
. TectupoBanue 6 BBITIOJTHEHHUE
MOJICIIA Y TIPUHSTUE PEIICHUA
MPaKTUYECKHUX
3aJaHui
OTBeThl Ha BOIPOCHI
8 ITonroTroBska K 36 Ananmus
n1abopaTopHOMY TEOPETUYECKOIO
3aHSATHUIO Marepuana,
MaremaTtuueckoe U Brmonnenue 29 BBLITTIOJTHEHHE
MMHUTAIIMOHHOE MOJICTTUPOBAHUE KOHTPOJIbHOU MPaKTUYECKHUX
CIIO)KHBIX CHCTEM paboThI 3aJJaHUH.
OTuyeT 0 BBINOJIHCHUH
KOHTPOJILHOH paboThI
110 BapHaHTaM.
Bcero yacoB 8 cem 89
Hroro 142

PaGora Ha 1a6opaTOPHOM M MPAKTHYECKOM 3aHATHUIX
B nmepuox OCBOEHMsS JAMCHMIUIMHBI CTYAEHTBI CaMOCTOATEIBHO H3Y4YarOT JOINOJIHUTEIIBHBIN
TEOpPETUYECKHI MaTepuall K JabopaTOPHBIM U MPAKTUUYECKUM 3aHATUAM. KpuTepusimu oLeHKH paboThl
Ha J1a00paTOPHOM M MPAKTUYECKOM 3aHATUSAX SIBJISETCS: BIaJIEHUE TEOPETUUECKUMH MOJIOKEHHUSIMH 110
TEME, BBINOJIHEHNUE NPAKTUYECKUX 3aJaHul, 3HaHUE TepMuHoJoruu. CaMocTosATENbHAs MOATOTOBKA
CTYZCHTOB BKIIOYAET MPOPAOOTKY KOHCIIEKTOB JICKIHH, 00s3aTEIbHON U JTOTIOJIHUTEIFHON y4eOHOMH
JUTEpATypbl B COOTBETCTBUU C IJIAHOM 3aHATHS; BBINOJHEHHE MpPaKTUUYECKuX padoT. OCHOBHOMH
¢dopmoit mpoBepku CPC sBhsitOTCA OTYETHBIE MaTepHalibl CTYJEHTOB, YCTHBIM oOmpoc Ha
71a00paTOPHOM 3aHATUH.
Temartuka mpakTHIecKux padoT

6 cemectp
Tema 1. OcHOBBl  MaTeMaTHMYECKOrO  MOJEIMpOBaHMA.  YuCIEHHOE  pelieHue  3ajad
T pepeHIMaIbHOr0 U HHTETPaIbHOI0 HCUUCICHHS.
Tema 2. OCHOBBI MaTeMaTH4YeCKOro MojenupoBaHus. VccienoBanue (QyHKIMH W BO3MOKHOCTH
rpau4ecKoro npeiCcTaBIeHUs JaHHbIX.
Tema 3. MeToabl CTaTUCTUYECKOTO MOAETUpPOBaHus. KoppensaunoHHbIi aHAIN3.
Tema 4. MeToapl cTaTUCTUYECKOTO MOAENpoBanus. [1apHbIil perpeCCMOHHBIN aHAIU3.
Tema 5. MeToapl CTaTUCTUYECKOTO MOJEIMPOBAaHUsL. MHOXKECTBEHHBIN PErPECCUOHHBIN aHAJIN3.
Tema 6. Mozgenu 3aga4 ONTUMAIBHOTO YIIPABJICHUs. 3a]a4M JTMHEHHON ONTUMHU3ALINN.
Tema 7. Moaenu 3a1a4 ONTUMAIBHOTO YIIPaBICHUS. TpaHCIIOPTHBIE 3a/1a4UH.
Tema 8. Mozgenu 3aa4 ONTUMAIBHOTO YIIPABJICHUSA. 3aJa4l HEMMHEWHON ONTUMHU3aLUU
Tema 9. MHOTOKpHUTEpUATEHBIE 33]]a4H ONITUMH3AIUH.
Tema 10. Moaenu 3a1ay AUCKPETHON ONTUMU3ALUN

7 cemecTp
Tema 1. MogenupoBanue ciaydaidHbIX porieccoB MmetoioM Monte-Kapio.
Tema 2. MoaenupoBanue pactpeaesieHuid CIydYaiHbIX BEJIMYKH.
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Tema 3. MoaenrpoBanue TUHAMUYECKUX CUCTEM

Tema 4. JluckpeTHO-COOBITHIIHAS MOJIETTH

Tema 5. HacTpoliika aHMManyuu B UMUATALIMOHHON MOJEIN

Tema 6. CTeiiTuapThl M IUAarpaMMBbI Ipoliecca B UMUTAIIMOHHOM MOIETH

Tema 7. CucteMHO-IUHAMHYECKAs MOACIE

Tema 8. ArenTHast MOaENb

Tema 9. ImutaunoHHast MOJeNb cucTeMbl MaccoBoro odciyxkuBanus (CMO)

Tema 10. UMuTanmonHas Moaells MHOTOKaHaiIbHOIT CMO

Tema 11. Umuranmonnasa moaens CMO ¢ oTkazaMu

Tema 12. Umurtanmonnas Moaens CMO ¢ BBITECHEHHEM U O)KUIaHUEM

Kpurtepun onenku:

0 GannoB - CTaBUTCS, €CIU CTYACHT HE TOTOB K MPaKTUYECKOM padoTe.

1 Gamnm - craBUTCA, €CIM CTYyACHT OOHApYXWBAaeT 3HAHWE W TMOHUMAHHE OCHOBHBIX IOJIOKCHHUI
00cy>X1aeMOi TeMbl, HO TIPH BBIMOIHEHUH 3aJaHUI JOMYIIEHbl HETOYHOCTH WJIHM 33JJaHUE BHITIOJTHEHO
Ha 50-60%; opopmiieHre paboThI BEITIOTHEHO HEJOCTATOYHO ITOCIICIOBATEIILHO, TOMYIIICHBI OIIUOKH B
S3BIKOBOM O(DOpPMIIEHHUU MaTepuaa.

2 Oamia - CTaBHUTCS, €CIIM CTYACHT OOHApY)XKMBACT 3HAHWE M TOHWMAHWE OCHOBHBIX ITOJIOKCHHIA
00cy>X1aeMOi TeMbl, HO TIPH BBIMOIHEHUH 3aJaHUI JOMYIIEHBl HETOYHOCTH WJIHM 33JJaHUE BHITIOJTHEHO
Ha 60-70%; cnabo BiajeeT HaBbIKAMU HCCJIEIOBATEIBCKOIO aHAIU3a M0 JAHHON Teme; opopMIIeHHE
paboThI BBIMIOTHEHO HEAOCTATOYHO MPABUIIBHO.

3 Oamna - CTaBUTCS, €CIU CTYJCHT OOHApY’>KMBAET 3HAHWE WU TOHHWMAHHE OCHOBHBIX TOJIOKCHUI
00cy>k1aeMOi TeMbl, HO TIPH BBHIMOIHEHUH 3aJaHUI JOMYIIEHBl HETOYHOCTH WJIHM 33JJaHUE BHITIOJTHEHO
Ha 70-85%; mpu 3TOM CTYJIEHT XOPOIIO BJIaJIe€T HABBIKAMU MCCIIEIOBATEIHLCKOTO aHaK3a M0 JTaHHON
TEME.

4 Gamna - CTaBUTCS, €CIU CTYACHT MOYTH MOJTHOCTHIO BBIMOJIHWI 3aaHue Ha 85-95%, HO momycTui
eAMHUYHBIC OIIMOKW B M3JO0XKEHHHM MaTepHalia, 3HaeT TEOPETHUYECKH MaTepual, CaMOCTOATEIbHO
MOTIPABIISAET OMIMOKH 1 TIOTPEITHOCTH TOCIIE 3aMEYaHMi MTPenogaBaTels.

5 0a/IoB — CTAaBHUTCS €CJIM 3a7aHue BhIMojHeHO BepHO Ha 100%; cTyaeHT o0iamaeT HeOOXOIUMBIMU
HABBIKAMU HAYYHO-HCCIICIOBATEILCKOTO aHaJM3a [0 JJaHHOM TeMe U OOHapy>KUBaeT TIOJTHOE
MOHUMaHWE MaTepuajga, MOXKET OOOCHOBaTh CBOM CYXICHHUS; oO(opMIICHHE 3alaHUs BBITIOJHEHO
MOCIIE0BATENHHO U TIOJTHO, TIPABUIILHO HUCIIOJIb30BaHA COOTBETCTBYIONIAST TEPMHUHOIOTHSI.

Tematuka nabopaTopHbIX padoT
8 cemecTp
Tema 1. MogenupoBaHue pabOThI 3aBOJICKOTO LIeXa
Tema 2. MoaenupoBaHue NEMIEXOIHOW TUHAMUKHI
Tema 3. MoaenupoBaHue TPaHCIOPTHBIX IIEPEBO30K
Tema 4. Moaenb GyHKIIMOHUPOBAHUS CUCTEM CBS3U
Tema 5. Mozgenb 00pabOTKH TOKYMEHTOB B OpTaHU3AIIH
Tema 6. MoaenupoBanue OU3HEC-TIPOIIECCOB

Kpurepun onenkmu:

0 GayToB - CTAaBUTCS, €CITU CTYACHT HE BBIMOJIHII K IPAKTHUECKOH (J1TabopaTtopHoit) padore.

1 Gamn - CTyOEHT mHoKa3ald MOBEPXHOCTHBIE 3HAHUA MO OOJbIIEH YacTH TEMbI, JOMYIIEHBI rpyObie
OIIMOKY TIPY BHITIOJTHEHHUH 33/IaHUH WM BHITIOJTHEHO MEHBIIIE TTOJIOBUHBI 33 IaHUSI.

2 Oamia - CTaBUTCS, €CIM CTYACHT OOHapy>KMBaeT 3HAHWE W TOHHMAaHHWE OCHOBHBIX MOJIOXKEHUU
00CyX1aeMOi TeMbl, HO TIPH BHIMIOTHEHUH 3aJaHHI JOMYIIEHBl HETOYHOCTH WJIH 33JJaHUE BHITIOJTHEHO
Ha 80-90%, oopmiienne paboThl BHIMOIHEHO HEAOCTATOYHO MOCJIEI0BATENBHO, TOMYIICHBI OIINOKHU B
odopMIIeHHN MaTepuaa.

3 Oayia - CTaBUTCS, €CJIM CTYACHT MOJIHOCTHIO BBIIOJIHUI 33JJaHUE, HO JIOMYCTUI €IMHUYHbIE OIINOKU
B M3IIOKCHUM MaTrepuala, 3HAeT MaTepual, CaMOCTOSTEIbHO IMOMPABISET OIMMUOKU U TOTPEIIHOCTH
rociie 3aMe4YaHuii pernogaBaTes.
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CamocrosiTesbHast paboTa

6 cemecTp
Tema: CuctemMbl KOMIBIOTEPHON MaTEeMaTUKHU

COZIEPXXAHUE

1. BsgexaeHue B cucteMbl KOMIBIOTEPHON MaTeMaTuku. VicTopudeckas crpaBka.
2. Teoperuueckas 4acTb
2.1. Unctpymentsl makera [louck perneHust AJis MOJCIUPOBAHHUSA 3a7ad TEOPHH ONTUMATBHOTO
ynpasienus B cucteme Excel
2.2. O630p BCTpOCHHBIX (PYHKIIMIA IS YUCIEHHOTO MoienupoBanus B cucteme MathCad
3. [IlpakTtuueckas 4acTh
3.1. Ilpumep moxenupoBanus 3a1ad B cucreme Excel
3.2. [Ipumep monenupoBanus 3a1a4 B cucreme MathCad
4. 3akmoueHue

7 cemecTp

Tema
Tema: [IpuknanHelie 3aa9 MaTEMaTHYECKOTO M HIMUTAIIMOHHOTO MOICTTMPOBAHUS
BapuanTsl 3ananui

1. MaremMaTudeckne W MMHTAIIOHHBIE MOJEIH OOpa0OTKM 3alpoCoB aImapaTHO-TIPOTPaMMHBIMHU
YCTpPOMCTBAMU
2. Maremarnuecknue 1 UIMUTAIIMOHHBIE MOJICIH PA0OTHI CUCTEM CBSI3U
MaremaTHueckie 1 UMUTAIIMOHHBIE MOJIETN TPAHCTIOPTHBIX MEPEBO30K
MareMaTHuecKnue 1 UMUTAMOHHBIC MOJIEIIN TIPEOCTABIICHHS yCITyT
MaremaTHueckue 1 UMUTAIIMOHHBIE MOJIETTH MPOU3BOICTBA U3IEIHIA
MareMaTHuecKkrue 1 UMUTALMOHHBIE MOJIENIN OU3HEC-TIPOLIECCOB
MaremaTHueckue U UMUTAIIMOHHBIE MOJIeTH (PYHKIIMOHUPOBAHUS TIPEITPHUSITHS
MaremaTHuecKkue U UMUTAIIMOHHBIC MOJICJIH MPOILIECCOB YIIPABICHUS IIEPCOHATIOM
MatemaTrueckue 1 UMUTAIIMOHHBIE MOJIEH MPOLIECCOB TOKYMEHTO000POTa B OPraHU3aluu
MaremaTrueckue 1 UMUTAIIMOHHBIC MOJIETH B T€OMH(OPMAIIMOHHBIX CUCTEMAaX

COJAEPXAHUE

=0 XN kW

e

Beenenue

Ornrcanue nMpeaMeTHON 001acTH MOISTH

[Tpumep MonenupoBaHusi OOBEKTOB M MPOIIECCOB MPEAMETHON 00JIaCTH
3aKkaroueHue

Kpurepuu ouenku:

Ne | Kpurepuii 306 [26]16]006

1 AKTYaJIbHOCTB:

KOHKPETHOCTh M JJOCTH>KUMOCTB 1IeJIel 1 3aaay;

COOTBETCTBHUE Pa3padOTKN COBPEMEHHBIM MOX0/IaM K pacCMaTpPHBAEMOi
npobieme;

COOTBETCTBHUE LIeJIEeH U 33/1a4 0’KUIaeMbIM PE3yJIbTaTaM;

YETKOCTh (DOPMYJIUPOBKHU OXKHJIAEMBIX PE3YIbTATOB

2 Copep:xaHue TEOPETUUECKOI0 MaTeprara:

COOTBETCTBHUE COJIEPKAHMSI 3asIBIICHHOM TeMe;

OTCYTCTBUC B TCKCTC OTCTYHJ'ICHI/II\/'I OT TCEMHI,

JIOTUYHOCTh U MOCJEI0BATEIbHOCTD B U3JI0)KEHUU MaTepUana;
CHOCOOHOCTH K paboTe ¢ INTepaTyPHBIMH UCTOYHUKaMHU, VIHTEepHET-
pecypcamu, CIPaBOYHOM 1 SHLIUKIIONEANYECKON IUTepaTypoi

3 Copnep:xaHue MPaKTUUYECKON YaCTH:

CIOCOOHOCTH K aHAJIU3Y U 0000IICHHIO HHPOPMAIIHOHHOTO MaTepHaa;
CIIOCOOHOCTH K ITPOBEICHHUIO PACUETOB, COTIIACHO 3a/1aHHIO;
UCIIOJIb30BaHUE KOMITBIOTEPHBIX POTPaMM NP BBITIOIHEHHH 3a/1aHHS;
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AHAJIN3 MOJIYYCHHBIX PaCYCTHBIX XapaKTCPUCTUK, 000CHOBAaHHOCTD
BBIBOOB

4 | Odopmienue

NPaBUIBHOCTH OOPMIICHHS (HAJTMUKE BCEX CTPYKTYPHBIX YacTei,
CTPYKTypHasl yIIOPSI0YCHHOCTh, CCBUIKH Ha JINTEPaTypy, IUTATHI,
TaOIUIIBI, PUCYHKH H T.]1.);

COOTBETCTBUE OOPMIICHHS MTPABUIIaM KOMIBIOTEPHOTO HAOOpa TeKcTa
(cobmonenue oobema, HpUPTOB, MHTEPBAJIOB, BEIPABHUBAHUS TEKCTA HA
CTpaHHUIaX, HyMepaIys CTPaHUI U T.11.);

aKKypaTHOCTb OpOpMIIeHHS (OTCYTCTBHUE

MTOMapoK, paboTa cOpoIIOpoBaHa | T.J1.);

5 3amura

BJIQJICHHE MaTEPHUAJIOM;

MPABUJILHOCTh OTBETOB Ha 33aJJaHHBIC BOTIPOCHL;
CIIOCOOHOCTD K M3JI0KEHHUIO COOCTBEHHBIX MBICIIEH.

UTOro 150

CooTBeTcTBHE KpUTEPHIO: HamboJjee MmoiaHo— 3 0ajra; JOCTaTOYHO MOJHO — 2 0ajuia; 4acTH4HO — 1
0ast; He cooTBeTCTBYET — () OayIoB.

KonTpoabnas padora
8 cemecTp
Tema «MareMaTHUECKOE U IMUTAIIHOHHOE MOJCITHUPOBAHUE CIIOKHBIX CUCTEM»
TemaTuka 3agaHuii

BomonHute  pa3paboTKy  MoAeNM — UMHTUpYyIOUled  paboTy  MH()OPMAIMOHHOW  CHCTEMBI
(BBIYMCIUTENBHBIA LEHTP, WH(POPMAIIMOHHO-CIIPAaBOYHAsI CHCTeMa M T.II.). B cucremy moctymaioT
3asBKH (3ampoChl) U TPEOYIOT BBHIMOJIHEHUS HECKOJIBKHX omeparuii o0pabotku. OOpaboTka KaxIoi
3asiBKH TpeOyeT (pMHAHCOBBIX 3aTpaT U MPHUHOCHUT NPHObUTh. TpedyeTcst mpHu BHITOTHECHUH 3aaHUS
PELIUTH CeIyIoIne 3a/1a4H:

1. PazpaboraTte Moaens, umutupytoy padoty UC B TeueHHe 0JHOTO Yaca.
2. Coznate 3D aHMMalnio MOJIETUPYEMOTrO MpoI1iecca.
3. Paccuntath OCHOBHBIE MOKa3zaTenn pabOThl MOJEIMPYEMOM CHCTEMbl U OpPraHM30BaTh HUX

coxpanenue B ¢aitne MS EXCEL:

* Cpennee BpeMsi MpeObIBaHNS 3asIBOK B CHCTEME
* CpenHee BpeMs peObIBaHMS 3aIBOK B OUEPEIH
* CpenHee BpeMsi 00CITy>)KUBaHHS 3asBOK

4. OmnpenenuTh Moka3aTear SKOHOMUYECKOH 3(h(HEeKTUBHOCTH MOACTHPYEMOM CUCTEMBI.

5. Onpenenuts ONTUMAIbHOE KOJUYECTBO PECYPCOB, YTOOBI JUIMHA OYepequ HE IMpeBbIlIana
JIOTyCTUMOE 3Ha4€HHE (ONTUMHU3ALMOHHBIN SKCIIEPUMEHT).

6. Hactpouts rpaduueckuii Momenn — MaHENb 3almycka JOJDKHA COAepKaTh HH(POPMAIHMIO O

HA3BaHUU MOJEIU U €€ Pa3pabOTuuKe, AJIEMEHTHI JJIs YCTAHOBKM HAYAIbHBIX 3HAYCHUU PabOTHI
Mozaenu (mpu HeoOxomumocTH). Hactpowth HaBuramuio mo mnpeseHTtanuu wmonenu (Logic, 3D,
Statistica u p.)

Kpurepum ouenkmu:

Kpurepun 26 | 16|00

1 | Bnagenue 6a30BbIMU 3HAaHUSIMH B IPO(PECCUOHATLHON 00JIAaCTH M B CMEXKHBIX
obmacTsx

2 BHaI[eHI/Ie HaBbIKaMU PCIICHUA UCCIICAOBATCIILCKUX 3aa4Y U TCXHUYCCKUX
HpO6HCM, HCCTAHAAPTHBIX 3a4a4 WJIN 3aaa4 MOBBIIIEHHOM CIIOKHOCTH

3 | BnaseHue HaBbIKaMU HCIIOJIb30BaHUSI COBPEMEHHBIX TAKETOB KOMIIBIOTEPHBIX
IPOrpaMM U TEXHOJIOTHH

4 | Bianenue HaBbIKaMU 0(OPMIIEHHSI OTYETHBIX MaTEpUaJOB
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S | IIpaBWJIBHOCTH OTBETOB HA 33JJaHHBIE BOIPOCHI

UTOro 100

CoOoTBeTCTBHE KPUTEPUIO: TIOJHO — 2 Oaia; yacTuaHo — 1 6amt; He cooTBeTcTBYeT — () Gaios.

TecrupoBanue
8 cemecTp
1 Pacnonoxure 3Tanbl HUMUTALIMOHHOTO MOAECIUPOBAHUS B TIOPSIAKE UX BBIMOJHECHHUS:
a Banupanust u Bepudukanys UMUTAIIIOHHON MOJEIN
b DopMyJIHPOBKA LIEJTU MOJICTUPOBAHUS
c [TocTpoeHre UMUTALMOHHOW MOJIENN
d. BrinosniHeHue sxcnepumMenTa
e CucTeMHBIM aHAIU3 U CUHTE3 3aJa9H
2. Kakue Moaenu onuchIBalOT MPOILECCHl B KOTOPBIX OTCYTCTBYIOT BCSIKUE CITyYalHbIE BETUMYMHBI
Y JJaXKe CIy4ailHbIE IPOLIECCHI.

a. JlerepMuHUpOBAHHBIE
b. Croxactuueckue

d. ®dusnyeckue

3. JlonoyiHUTE:

### Monelnb — 3TO BHJ HMUTAIMOHHOW MOJENM B KOTOPOH OMHUCHIBACTCS IMOBEJACHUE MHOKECTBA
00BEKTOB, KOTOPBIE 00Pa3yIOT MOBEJACHUE CUCTEMBI B IEJIOM.

4, KapnuHanbHO  TIPOTHMBOIIONIOKHBIM ~ METOJOM  MOJCIMPOBAHMS 1O  OTHOIICHHIO K
HeTepMHHHpOBaHHBmdHBHﬂCTCH."

a. CtoxacTtuueckoe
b. Marematuueckoe
c. dusuueckoe

d. HenpepbiBHOE

5. Jomnonuute:

### MoIeTb — 9TO BHJ HIMUTALIMOHHOM MOJIENTN, B KOTOPOH BBITMIOJIHSCTCS ONMMCAHIE TTOBEICHHS
00BEKTa B KaKOH-TMO0 MOMEHT BpEMEHH

Kpurtepun onennBanus

KosmuectBo
[IporeHT mpaBUIBHBIX
HaOpaHHBIX
OTBETOB
0aJI10B
95% - 100% 6
85% - 94,9% 5
75% - 84,9% 4
65% - 74,9% 3
55% - 64,9% 2
25% —54,9% 1
0% -24,9% 0
5. MeToauyeckue yKazaHus 1Js 00y4alOUIUXCS 10 OCBOEHHIO JUCIUNIMHBI

MeTtoanueckue yKa3aHusl Uil TOMOIIM OOYYaroIMMCS B YCIICIIHOM OCBOCHUH JWCIUIUTAHBI B
COOTBETCTBUH C 3aIUIAHUPOBAHHBIMU BUJAMH y4eOHOH M CaMOCTOSTENBbHOW PabOTHl 00ydYaroImuXxcs
pasmeniensl B C/IO Moodle - http://moodle.nfygu.ru/course/view.php?id=12229.

Meromuueckne ykazaHHs K Ja0OpaTopHbIM paboram 1o aucuuiuiiHe «Maremartudeckoe H
UMUTAIIMOHHOE MOJIEIUPOBAaHUE» IJi CTyJAeHTOB HampasieHuil nmoarotoBku 09.03.03 «Ilpuxnannas
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uHpopmarukay, 01.03.02 «IIpuknagHas matemaruka W uH(pOpMaTukay (ouHas (opma oOydeHHS)

Yacrts I, cocraBurens FOnanosa B.B., UsnatensctBo TU (p) CBDY, 1,75 m.a., 2017 r.
PeliTUHIOBBIN perjiaMeHT M0 JUCHMILINHE:

6 cemecTp
MNe | Buj BbINoOJIHsIEMOH y4eOHOH padoThl KommuectBo | KommuectBo Ilpumeuanue
(KOHTPOJIMPYIONIHE MATEPHAJIbI) 6anoB (min) 0aJIoB
Ucenoimanusa / Bpewms, uac (max)
Dopmur CPC
1 16 16 3HaHUE TEOPHHU;
Beinonnenue np. 1,59%16ITP=241 JIP*36=486 | JIP*56=856 BBITIOJIHEHHE
paboTsl MPaKTUYECKOTO
3a/laHus
2 | CamocTrosrensHas 14y 120 150 B IIMCEMEHHOM BUJIE
pabota
Hroro: 38u 600 1006
7 ceMmecTp
MNe | Bupa BpinosHsieMol yueOHoii padorbl | KommyectBo | KomnuecTtso Ipumeuanue
(KOHTPOJMPYIOLLIME MATEPHAJIbI) OayoB (min) | 6aywtoB (max)
Ucnvimanus / Bpewms, uac
Dopmwvr CPC
1 17 17 3HaHUE TEOPUHU;
Brimonaenwue mp. 0,59*17 [1P*36=516 | IIP*56=8506 BBITIOJTHCHHE
paboThI [1P=8,54 IIPAKTUYECKOIO
3aJlaHus
2 | CamocTrosTenbHas 6.5 96 156 B nucbmenHOM BUE MO
pabota ’ BapHUaHTaM
Hroro: 154 606 1006
8 cemecTp
MNe | Bup BbinoJiHsieMoii yueOHoii padorsl | KonmuectBo | Kosmuectso Ilpumeuanue
(KOHTPOJIMPYIOIIIHE MATEPHAJIbI) 6amioB (min) | 6amnoB (max)
Hcnvimanus / Bpewms, uac
Dopmwr CPC
1 3HAHUE TEOPUH,
Brinonnenue nab. 3y*18 18 18 JIP*36=54 BBITIOJTHEHHE
paboThl JIP=544 JIP*26=3606 0 MPaKTUYECKOTO
3a/laHus
2 | TectupoBanue 64 406 60 OTBETHI Ha BOTIPOCHI
3 KoHtpobHas padota 29 4 50 1006 B IIUCHbMEHHOM BHIIE, IO
BapHaHTaM,
3 | Dk3ameH 274 106 300
HTroro: 89u+274 456+100 706+306
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6. ®OH/I O1IEHOYHBIX CPECTB /sl IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTAlMU 00y4aloIMUXCsl M0
TUCIHUILINHE

6.1. HOKaBaTCJII/I, KPHUTCPUH U LIKaJIa OICHUBAHUSA

3auer

Kop! orieHnBaeMBbIX IToka3zatenn YpoBHUI Kpurepuu onieHuBaHUs Onenka

KOMIIETEHIUI OLICHUBAHHUS OCBOCHUS (IeckpunTOpsl)

(mo m.1.2.PI1JT)

VYK-1 - CnocobeH | 3HaTh: ocHOBHBIE | Ocgoerno | OOydaeMblit 3aumeno
OCYILECTBIISATh HKOHOMHYECKHUE U JI€MOHCTPHUPYET
MIOWCK, KPUTHUYECKHUH | COIMAIBHO CIOCOOHOCTh K TTOJTHOW
aHalU3 W CHUHTE3 | 3HAUUMbIE MPOOIEMBbI CaMOCTOSITEJIbHOCTH
UHpOpMaLNH, u IIPOLIECCHI, (momyckaroTcst
OPUMEHSTh HPUHIUIIBL U KOHCYJIbTAIlUH c
CHUCTEMHBIH  TOJXOJ | TIOJIOKEHUS TIpero1aBaTesieM o
ISt peLIeHHs] | eCTECTBEHHOHAYYHBIX COIYyTCTBYIOLIUM
MOCTABJICHHBIX 33/1a4 | 3aKOHOB,  CIIOCOOBI BOIlpocaM) B  BbIOOpE
OIIK-1 - CnocobGen | coopa u  aHaiM3a criocoba pelieHus
PUMEHSTh WCXOJIHBIX  JIaHHBIX, HECTaHIAPTHBIX 3aJlaHUH
€CTECTBEHHOHAYYHbIE | METOJIUKY C HCTOJIb30BaHUEM
U OOUICHMHXCHEPHBIE | CHCTEMHOTO aHaJH3a WHCTPYMEHTapHs
3HaHUS, METOJBl | | MaTeMaTU4eCKU COBPEMEHHOTO
MaTEeMaTHIECKOTO ammapar, IPOTPaAaMMHOTO
aHanmu3a U | UCIIOJIb3yEeMble B obecreyeHusl.
MOJICITUPOBAHMS, TEOPHUH [TpucyrcrBue
TEOPETUYECKOTO U | MOJETUPOBAHMS, c(OpMHPOBAHHOM
IKCTIEPUMEHTAIBHOTO | OCHOBHBIE — ITOJIXOBI KOMIICTEHIIH Ha
UCCIIEI0BAHMS B | UMUTAIMOHHOTO BBICOKOM YPOBHE,
npopeCCHOHATBPHON | MOACTHPOBAHUS U CIIOCOOHOCTb K ee
JesITebHOCTH COCO0BI JanpHeemy
OIIK-2 - Cmoco0eH | ucciaenoBaHusI u CaMOPa3BUTHIO u
HNOHUMATh IPUHIMIBI | aHAIHU3a BBICOKOM  a/laTUBHOCTH
paboThI MOCTPOSHHOH MPaKTUIECKOTO
COBPEMEHHBIX MOJIEJH. IIPUMEHEHUS B YCJIOBUSX
UH(POPMAIMOHHBIX YMmeTb: cBOCH
TEXHOJIOTH u | popmanu3oBaTh npodeccuoHaIbHON
UCTIONIB30BaTh UX M | IPEIMETHYIO 00JIacTh JESTeITbHOCTH
penieHus 3aja4 | IpUKIagHOW 3anadd, | He ocBoensl | HecrmiocoOHOCTB Hezaumeno
npopeCCHOHATBHON | CTPYKTYypUpPOBATh 00y4aemMoro
JesITeIbHOCTH KOMIIOHEHTHI CaMOCTOSITENILHO
OIIK-6 - CmocoOeH | ucciemyemoi MPOJIEMOHCTPUPOBATH
aHaJTU3UpPOBATh U | CHCTEMBbI, IPUMEHATH HaJIM4YME 3HAaHUM IpH
pa3pabartbIBaTh YHCIICHHBIC u peleHIH
OpraHU3alMOHHO- CTaTUCTHYECKUE 3aJJaHU, KOTOpBIEe ObUTH
TEXHUYECKHE U | METOJIBI MIPEICTaBICHBI
9KOHOMHYECKUE MaTeMaTH4YeCKOro IpernoiaBaTesieM BMeECTe
IPOIIECCHI C | MOIETTPOBAHUS, C
NpUMEHEHUEM TMCKPETHO- 00pa3loM X peleHHs.
METOJIOB CUCTEMHOTO | COOBITUIHBIN, OTtcyrtcTBUE
aHanmu3a U | CHCTEMHO- CaMOCTOSITENIbHOCTH B
MaTEeMaTHIECKOTO TMHAMUYECKUN " MPUMEHEHUH YMEHUS K
MOJICJIINPOBAHUS areHTHbI  MOAXOJbI UCIIOJIb30BaHUIO
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MMUTAIIMOHHOTO
MOJEJIUPOBAHUS,
HCIOJIb30BaTh
COBPEMEHHBIE
cpencraa CUCTEM
KOMIIBIOTEPHOM
MaTeMaTHKU u
MaKeTOB  Iporpamm
JUTS CO3JaHus
MMUTALMOHHBIX
MoJenen npu
pereHnn
MPUKIATHBIX 3334
€CTECTBEHHO-
HAy4YHOTO
HarpaBJICHUs u
COLIMAJIBHO-
SKOHOMHUYECKOTO
3HAYCHHSI.

Brnaners: HaBbikamu
MMOCTPOCHUS
MaTeMaTH4eCKo U
MMUTAlMOHHOU
MOJENIH, METOJaMu
HCCIEeN0BaHUSA u
OLICHKU TMOJYYEHHOMN
MOJIENN U crioco0aMu
aHajn3a pe3ysbTaToB
pelIeHnn pu
U3y4YEHUU
COLIMAJIBHOTO,
SKOHOMHUYECKOTO,
€CTECTBEHHOIO
o0BeKTa, Mpolecca
WJIU SIBJICHUSL.

POrPaMMHOTO
obecrneueHus

NEeATEILHOCTH
HECIIOCOOHOCTH
CaMOCTOSTENILHO
IIPOSIBUTH

peleHus

WHCTPYMEHTapHs
JUIS

pelieHn 3a71a4
npodeccrnoHaTbHOM

HaBBIK MMOBTOPCHUA

MOCTABJICHHOMW 3aJ1a4y¥ T10
CTaHAapTHOMY OOpasily.

Ok3aMeH
Konrr IToka3zarenn YpoBHH Kpurepun OreHka

OLIEHHUBAEMBIX OLICHUBaHUS OCBOEHHUS OLICHUBAHUS

KOMITETCHIIMH (mo n.1.2.PT1JT) (ZeckpunTopsl)
VYK-1 - Cnocoben | 3HaTh: OCHOBHBIC | BbIcokwmii OO0yuaeMbIii OTJIIMYHO
OCYIIIECTBIISATh DKOHOMMYECKHE U JIEMOHCTPHUPYET
IIOWCK, COLMaILHO CIIOCOOHOCTD K
KPUTHUYECKHIT 3HAYMMBbIE MTOJTHOM
aHAIU3 U CHHTE3 | IPOOIEMBI u CaMOCTOSATEILHOCT
UHpOpMaLNH, IPOLIECCHI, u  (momyckarorcs
MPUMEHSITh MPUHIIUTIBI H KOHCYNBTaIllUl  C
CHCTEMHBII MTOJIOKEHUS Mperno/iaBaTesieM
MOJIXOI JUIS | €CTeCTBEHHOHAYYH o
perIeHus BIX 3aKOHOB, COITY TCTBYFOIIIUM
IIOCTaBJIEHHBIX crocoObl cbopa u BOIIPOCaM) B
3a7a4 aHAJIN3a KMCXOIHBIX BBIOOpE  crocoba
OIIK-1 - | JAHHBIX, METOJUKY pereHus
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Crocoben
MPUMEHSTh
€CTECTBCHHOHAYYH
bIE u
OOLIEMH)KEHEPHbIE
3HAHUSA,  METOJbI
MaTeMaTUYECKOTO
aHaiu3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTATHHO
ro HCCIEI0BaHUs B
npodeccruoHaIbHO
U IeITEIbHOCTH
OIIK-2 -

Crocoben
MMOHUMATh
NPUHIKIBL paOOTHI
COBPEMEHHBIX
UH(POPMAIMOHHBIX
TEXHOIOTHI u
HCIIOJIB30BaTh  HX
JUISt pelIeHus
3a71a4
npodeccruoHaIbHO

U IeITEIbHOCTH
OIIK-6 -
Crocoben
AHAJIU3UPOBATh U
pa3pabaThIBaTh
OpraHu3alMOHHO-
TEXHHUYCSCKHE Hu
SKOHOMHUYECKHE
MpOILIECChI c
MPUMEHEHUEM
METOJIOB
CHUCTEMHOTO
aHaan3a n
MaTeMaTHIECKOTO
MOJEIIUPOBAHUSA

CHCTEMHOTI'0
aHaan3a H
MaTeMaTHUCCKUI
amnmnapar,
UCIIOJIb3yEMbIE B
TEOPUH
MOJICIIUPOBAHUS,
OCHOBHBEIC
ITOJIXOJIbI
HMHTAIMOHHOT'O
MOJCIIUPOBAHUSA U
CIIOCOOBI
HCCIICAOBAHUA U
aHajan3a
MTOCTPOEHHOM
MOJCIIH.

YMeTh:
dbopManu3oBarthb
MPEAMETHYIO
001acTh
MPUKJIATHON
3a1a4u,
CTPYKTYpHUPOBaTh
KOMITOHEHTHI
HCCIIelyeEMOM
CHCTEMBEI,
MPUMEHSATD
YHCJICHHBIC H
CTaTUCTUYCCKUE
METOJIBI
MaTeMaTU4eCKOro
MOJICJIUPOBAHUS,
JUCKPETHO-
COOBITUHMHBIH,
CHCTEMHO-
OUHAMHAYECKHUH U
areHTHBIN
MTOAXOIbI
MMUTAIIOHHOTO
MOJICJIUPOBAHUS,
HCIIO0JIb30BATh
COBPEMEHHBIE
CpEACTBA  CHUCTEM
KOMIBIOTEPHOM
MaTeMaTUKU "
MaKeTOB MpPOrpaMm
JUIST CO3IaHUs
AMHTAIMOHHBIX
MoJielIel
pelIeHn
NPUKIAIHBIX 3a/a4
€CTECTBEHHO-

npu

HECTaHAAPTHBIX
3aJTaHUN c
WCIIOJIb30BAaHUEM
MHCTPYMEHTapUs
COBPEMEHHTO
IPOrpaMMHOTO
obecrieueHus.
IIpucyrcrBue
chopmMupOBaHHOM
KOMIIETEHLIMM ~ Ha
BBICOKOM  YPOBHE,
CIIOCOOHOCTh K €€
JanbHERIIeMy
CaMOpPa3BUTHIO U
BBICOKOM
aJJaTUBHOCTHU
MPAKTUYECKOTO
MIPUMEHEHUS B
YCIIOBUAX CBOEH
npodeccuoHaNbHO
1 NeATEeIbHOCTH

bazoBriit

CnocoGHOCTh
obyyaromerocs
POIEMOHCTPHUPOBA
Th
CaMOCTOSITENIEHOE
pUMEHEHNE
3HAHUW, YMEHUU U
HaBBIKOB
npu
3aIaHHMH,
AQHAJIOTUYHBIX TEM,
KOTOpEbIE

ObUT  pa3oOpaHbl
Ha TPaKTHYECKUX
3aHATUAX c
IpenojaBaTesieM.
OO0yuaeMblii
BJIa/ICET
TEPMHUHOJIOTUEN,
3HAHUSIMH,
YMEHUSAMU u
HaBBIKAMU B
IpUMEHEHUN
IPOTPaMMHOTO
obecrieyeHus B
cBOeH
npogeccuoHaIbHO
U IEeSITENbHOCTH.

pemiCHUN

XOpOLIO

MunsuManbH
BbIN

OO0yuaeMblii
JI€MOHCTPUPYET
CaMOCTOSTEIIEHOCT

YAOBJICTBOPUTCIIEHO
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Hay4YHOTO
HaIlpaBJICHUs H
COIAILHO-
SKOHOMHYECKOT'O
3HAYCHMUS.
Bianets:
HaBBIKAMH
MOCTPOEHUS
MaTEeMaTHYEeCKON M
UMUTAIMNOHHON
MOJCIH, METOJaMU
HCCICNOBaHUI U
OLICHKH
IIOJTyYECHHOU
MO u
crocodamMu
aHaan3a
pe3yIbTaTOB
peleHui
U3YUYEHUU
COIMAIIFHOTO,
SKOHOMHYECKOTO,
€CTECTBECHHOTO
o0BeKTa, mpoiecca
WJIM SIBJICHUS.

pu

b B
MPUMEHEHUHU
3HAHHH,

YMEHHUI 1 HaBBIKOB
K

PEIICHHUIO
NPAKTHYCCKHX U
TEOPETUIECKHIX
3aJJaHUH B IIOJTHOM
COOTBETCTBUU c
o0pasiom,

JTaHHBIM
Mperno/iaBaTeieM,
o 3a/laHusM,
penieHue
KOTOPBIX
MOKa3aHo
npenojaBaTesieM.
Nmerotcst  ommOKu
B PacKpbITUH
TIOHATHH,
ynoTpeOaeHuH
TEPMHHOB.
OO0yu4aeMblii HE
croco0eH
CaMOCTOSITENILHO
BBIJICTTUTH
CYIIECTBEHHBIE U
HECYIIECTBEHHBIC
MpU3HAKU u
PUYUHHO-
CJIE/ICTBEHHbBIC
CBSI3H.

OBLIO

He ocBoennl

HecnocodHnocth
o0ydaeMoro
CaMOCTOSTENIHHO
POJEMOHCTPHUPOBA
Thb

HaJu4yue  3HaHUH
IIPH PEIICHUN
3a/laHui, KOTOpBIE
ObLIH
MIPEICTaBICHbI
npernoaaBaTesieM
BMECTE C

obOpasiom ux
peIlIeHusI.
OtcyTcTBUE
CaMOCTOSATEILHOCT
158:)

NPUMEHEHUHU

HCYOOBJICTBOPUTECIIb
HO
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YMEHHUS K
HCII0JIb30BAaHMIO
WHCTPYMEHTApUS
MPOrPaMMHOTO
obecrieueHust IS
pelieHd 3ajady B
npodeccruoHaIbHO
W IeATENbHOCTH U
HECIIOCOOHOCTh
CaMOCTOATEILHO
MIPOSIBUTH

HaBBIK MTOBTOPEHUS
perIeHus
MMOCTaBJICHHOMN
3a7a4M 110
CTaHIapTHOMY
o0pasiry.

6.2. TunoBble KOHTPOJIbHBIE 33aHUS (BOIPOCHI) JIsl IPOMEXKYTOUHOM aTTeCTalluu
[Tporpamma sK3aMeHa BKIIOYAeT B ce0s 2 TEOpPETHYECKMX BOIpoca M | MpakTHUECKoe 3aJlaHue,
HaIpaBJICHHBIE HA BBISIBICHNUE YPOBHS (POPCUPOBAHHOCTH KOMITETEHIIHH.

IlepeyeHb TEOPETUUECKUX BOIIPOCOB
8 cemecTp
MonenupoBaHue, BUAbI MOJAECIUPOBAHUS.
[ToHsiTHE MaTEMaTUYECKOTO MOIETTUPOBAHUSI.
Buaber MaTeMaTHUECKUX MOJIEIIEN.
Oranel MaTeMaTHUYECKOTO MOJIETUPOBAHUSI.
Meroa Monte-Kapio.
OCHOBHBIE THUIIBI paCIpereICHUN CIyYaiiHbIX BEJINYMH.
OcHOBBI TeOpHH cUCTEM MaccoBoro oociykuBanus (CMO).
Onementsl CMO.
Knaccudukanus cucteM MaccoBOro 00CIy>KuBaHHUs.
10.  Ilokazarenu s¢¢pextuBHOCTH padoTer CMO.
11. 3agauu reopun CMO

WX B WD =

12. [ToHsITHE UMUTATMOHHOTO MOJIEIUPOBAHUSL.

13. DTarnbl UMUTALHOHHOTO MOJIEIINPOBAHUSI.

14.  Buasl UMUTALIMOHHOTO MOJAEIUPOBAHUS.

15. Cucrembl uMuTaIMoHHOTO MoaenupoBanus Ithink, Arena, GPSS.

16. Cpena momenupoBanust AnyLogic.

17. CpenctBa, pecypcbl 1 OMOIMOTeKH cucteMbl AnyLogic uist MOAETUPOBaHUSI.
18. Ocnogneble kounenuu J1C MoaenupoBanus.

19. MeToa0M0T s CHCTEMHON JUHAMHUKH.

20. ATEHTHBIN MOIX0]] B UMUTAIIUOHHOM MOJICTUPOBAHUHU

21. KoMruiekcHbIN oIX0/] K TECTUPOBAHUIO HIMUTALIMOHHON MOJICIH.

22. O1eHKa aIeKBaTHOCTH MOJIENH.

23. Bepudukanus moaenu.

24.  Bamupauus ga"HbIX. OLEeHKa TOYHOCTH PE3yJIbTaTOB MOAEIUPOBAHUS.

25. Banupanus nanasix. OneHka yCTOWIHMBOCTH PEe3yJIbTATOB MOACTUPOBAHUS.
26. Bamunanus nanseix. OnieHKa 9yBCTBUTEIBHOCTA MOJICIIH. .

27. KoMmbroTepHbIi SKCIIEPUMEHT HAa IMHTALIMOHHON MOJIEIH.

28. TakTrueckoe MIaHuPOBaHUE UMUTAITMOHHOTO SKCIIEPUMEHTA.

29. Copep:xaHue BHIYUCTUTENBHOTO KCIIEPUMEHTA Ha MOJIETTH

20




30.
31.
32.
33.
34.
35.

Mopenu ¢pyHKIMOHUPOBAHUS MPOU3BOICTBA.

Mogenu pyHKIMOHUPOBAHHS MapLIPyTH3aTOpa COOIICHHH.

Mopgens 00paboTKH 3aIIPOCOB CEPBEPOM.

Monenb GyHKIMOHUPOBAHUS BBIYMCIUTEIBHON CUCTEMBI.

Monens ¢popMHpOBaHUS JOKYyMEHTOO00POTa B MHPOPMALIMOHHOMW CUCTEME.
MojenupoBaHie TPaHCHOPTHBIX IOTOKOB U CETEHl..

KoMmnerenuun

XapakTepucTHKA 0TBETA HA TeOPeTUYECKHUIl Bonpoc /
BbINIOJIHEHHU S MPAKTHYECKOT0 3aJaHUS

KoanuecTBO
HAOpPaHHBIX
0aJ110B

YK-1
OIIK-1
OIIK-2
OIIK-6

JlaH MOJHBIMA, pa3BEepHYTHIM OTBET HA IIOCTABJICHHBIA BOIIPOC,
II0OKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAaHHWW MO JIHUCLHILINHE,
JIOKa3aTeIbHO PACKPBITHl OCHOBHBIE IIOJIOKEHUS BOIPOCOB; B
OTBETE  TNPOCIECKUBACTCA  4YETKasg CTPYKTypa, JIOTMYECKas
[IOCJIEI0BATEIBHOCTD, OTPAXKAloIlas CYLIHOCTb PacKpbIBAEMBIX
MOHSATUH, TeOpUi. 3HAHWE MO TPEIMETY IEMOHCTPUPYETCS Ha
¢oHEe TOHMMaHUS €ro B CHUCTeMe [JaHHOH Hayku U
MEXIUCUUIUITMHAPHBIX CBA3EH. MOTyT ObITh JOMYIIEHBl HETOUETHI
B ONpPEINEICHMHM  TOHATHM,  WCIPABICHHBIE  CTYIEHTOM
CaMOCTOSITEJIBHO B ITPOLIECCE OTBETA.

9-10 6.

JlaH TOJIHBIM, pa3BEpPHYTHIM OTBET Ha IIOCTABJICHHBIA BOIPOC,
MIOKa3aHO YMEHUE BBIIEIUTh CYIIECTBEHHBIE U HECYIIECTBEHHbIC
IPU3HAK{, MPUYUHHO-CIEICTBEHHbIE CBs3u. (OTBET 4YETKO
CTPYKTYpUpPOBaH, JOru4deH. MoryT ObITh JomymieHsl 2-3
HETOYHOCTH WM HE3HAUUTENbHBbIC OIIMOKH, MCIpaBICHHbIC
CTYJIEHTOM C TOMOILBIO MPENoJaBaTesl.

7-8 6.

JlaH HEOCTATOYHO TOJHBIN U HEAOCTATOYHO PA3BEPHYTHIA OTBET.
Jloruka u 1moCnenoBaTEIbHOCTh U3JIOKEHUS WMEIOT HApYILICHHUS.
JonymieHsl OmMOKA B PAcKpBITHM TOHATHH, yNOTpeOIeHUH
TepMUHOB. CTYJIEHT HE CIOCOOEH CaMOCTOSITENIbHO BBIIETUTH
CYILIECTBEHHBIE W HECYLIECTBEHHbIE INPU3HAKM M IPUYHUHHO-
CJIEICTBEHHBIE CBSI3UM. B OTBETE€ OTCYTCTBYIOT BBIBOJBI. Y MEHUE
PaCKpBITh 3HaYCHUE 000OIIECHHBIX 3HAHUH HE MOKA3aHO.

5-6 6.

OTBeT npeacTaBisieT co00H pa3po3HEHHBIC 3HAHUS C
CYIIIECTBEHHBIMH OIMOKaMU 10 Bompocy. [IpucyTcTByOT
(bparMeHTapHOCTb, HEIOTUYHOCTh U3JI0KeHUs. CTyIeHT He
OCO3HAET CBS3b 00CYkKAAEMOT0 BOTIPOCa M0 OUJIETy C IPYTHUMH
00BbeKTaMu AUCUUTUINHBL. OTCYTCTBYIOT BBIBO/IbI, KOHKPETHU3ALIUS
Y J0KA3aTeIbHOCTh U3NI0KEHUS. J|ONMOIHUTENbHBIE U
YTOYHSIOLIME BOIIPOCHI MPENOIaBaTeNsl He MPUBOIAT K KOPPEKLIUU
OTBETA CTYJICHTA.

unu

OTBeT Ha BOIPOC MOJHOCTHIO OTCYTCTBYET

unu

OTtKa3 OT OTBETa

06.

YK-1
OIIK-1
OIlK-2
OIIK-6

[TpakTHyeckoe 3a/laHue BBIIOJHEHO BEPHO, OTCYTCTBYIOT OIIMOKH
pa3IMYHBIX THIOB. MOTYyT OBITH JOMYIIEHB HEAOYETHl B
oTpeieNIeHuu MOHSITHH, UCIIPABIICHHBIC CTYJEHTOM
CaMOCTOSITEJIbHO B MPOIIECCE OTBETA.

9-10 6.

[TpakTHdeckoe 3a/laHne BBITIOJHEHO B TOJHOM oO0beme.JomyrieHa
HE3HAUYUTEIbHAI OLINOKA.

7-8 6.

I[OHYH_ICHLI HECKOJIPKO HE3HAYUTEIBbHBIX OHIMOOK Ppa3JInYHbIX
THIIOB.

5-6 6.
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uiau

OTCYTCTBYET

Jlomy e bl 3HAYUTEIbHBIC OMUOKHU. JIOTIOTHUTENLHBIC U
YTOYHSIOIIUE BOIIPOCHI MPETIOIABATENS HE IIPUBOIAT K KOPPEKLUHU
OTBETa CTYJICHTA.

Brimonraenune MPAKTUYICCKOI'0 3aJaHuA IMOJHOCTBIO HCBCPHO,

0 6.

6.3. MeTouyeckue MaTepualibl, ONPEAEIISIFOIINE IPOLEAYPhl OLICHUBAHUS

XapaKTepUCTHKH
NMpoueaypHI

Bun nporegypsl

6, 7 ceMecTp — 3a4eT, 8 CEMECTP - DK3aMEH

Lens npouenypsl

BBIIBUTH CTeneHb chopmupoBanHocTH komnereHimn YK-1,0I1K-1,
OIIK-2, OIIK-6

JlokannHbBIE aKThI
pernaMeHTHPYIOIIHe
MIPOBEACHUE TIPOLIECTYPHI

BY3a,

[TonoxxeHne O MNpPOBEAEHUM TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH M
MIPOMEKYTOUHOM aTrTectanuu oOyuatommxcs CBOY, Bepcus 3.0,
yTBepxkAeHO pektopoM CBDY 19.02.2019 1.

[Tonoxenue o 6amibHO-peiiTuHroBoM cucreme B CBOY ,Bepcus 4.0,
yrBepxkaeHo 21.02.2018 r.

CyObexkThl, Ha  KOTOpBIX | CTyAEHTHI 3 U 4 Kypca OakanaBpuara

HaIlpasJIeHa PoLEeaypa

Iepuon NPOBE/IECHUS | JIETHSISI SK3aMEHAI[MOHHasi ceccust Ha 3 Kypce, 3UMHSAS U JIETHSSA
IPOLIEYPBI 9K3aMEHallMOHHasl ceccus Ha 4 Kypce

TpeboBanus K TOMEIICHHUSIM H
MaTepUATbHO-TEXHUUECKUM
CpelCcTBaM

TpebGoBanmst K OaHKy | -

OLICHOYHBIX CPEJICTB

Onucanue npoBeaeHus | B coorBerctBun ¢ 1. 5.12 Tlonoxxenust o OaysIbHO-PEUTHHTOBOM

MPOLEYPBI cucteme B CBDY, 3auer «craButcs npu Habope 60 OamnoBy. Takum
o0Opa3om, mpoLeaypa 3aueTa He MpeayCMOTpeHa.
DKk3aMeH TMNpuHUMaeTcs B ycTHOM  dopme 1o  Oumieram.
DK3aMEHAIlMOHHBIM ~ OWJIeT 10  JIUCHUIUIMHE BKJIIOYAaeT JBa
TEOPETUYECKMX BOIpoca M IpakTU4Yeckoe 3anaHue. Bpems Ha
MOJTrOTOBKY — | aCTpOHOMHMYECKHUI yac.

[Hxansr oueHuBanus | Illkana oneHuBaHus pe3ynbTaToB NpuBeaeHa B 1.6.2. PIT/I.

pe3yabTaTOB

Pesynbrars! npouenypsl

B pesynbTare ciaum Bcex 3aaHuil CTYIEHTY HEOOXOAMMO HaOpaTh HE
MeHee 60 6a1oB, YTOOBI OJTYYUTh 3a4eT.

B pesynbrate cnaun Bcex 3amanuil ans CPC cTyaeHTy HE0O0X0AMMO
HaOpath 45 6am10B, 4TOOBI OBITH TOMYIIEHHBIM K 9K3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

JAMCIMILTHHBI
DNEeKTPOHHBI
€ M3/IaHus:
ABTOp, Ha3BaHKE, MECTO U3/IaHUS, Hannune Hb CBOY, TOYKa
No U3/1aTeNbCTBO, IOJ] U3JaHUs YueOHON rpuda, lgatléezlpanbﬂaﬂ JIOCTyTIA K K
h JIUTEPATYPhl, BUI U XapAKTCPUCTUKA BUJL " fgﬁf:a " pecypcy or ;;;233
MHBIX HH(OPMAIOHHBIX PECYPCOB rpuda N (HauMeHOBaH Y
ne ObC, Db
CB®Y)
OcHoBHas JUTEparypa
MareMaTHYeCKHEe METOIBI M MOJICITH ISt
MaruCTPaHTOB 3KOHOMHUKHU: y4eO. mocoO.
1 / M. C. Kpacc, b. II. Uynpsraos. - CII0: 20 18
[Mutep, 2006. - 496 c. : un. - bubmmorp. :
c. 486-492. - Ilpui. : mpenmer. ykas. -
ISBN 5-469-00879-7 : 385,24.
Axmamunes, ®. I'. MaremaTuueckoe
MOJICIMPOBAHHE u METOJBI
onTUMHU3aIMy : yaeoHoe nocobue / O. I'. . .
AxwmamueB, P. M. TunsdpanoB. — m
2 | Mocksa : A Ilu Ap Menua, 2022, — 41)—6448 h';ml 18
178 c. — ISBN 978-5-4497-1383-4. — E—
Teker anektpoHHbE // udposoit
obpazoBarensHblid pecypc IPR SMART :
[caniT].
boes, B. [I. MopenupoBanue B cpele
AnyLogic : yae6HOe mocobue s By30B
/ B. 1. boeB. — Mocksa : 3nareianCcTBO . .
;| MOpaiir, 2022. — 298 c. — (Bricuee h—%‘% s
obpazoBanue). — ISBN 978-5-534- -
02560-6. — TekcT : 3JEKTPOHHBINA //
Oo0pazoBarenpHas 1ardopma IOpaiit
[caiiT].
MopenupoBaHne MPOLIECCOB U CUCTEM :
y4eOHUK U NpakTUKyM aist By3oB / E. B.
Crenpmamonok, B. JI. CrenbpmanioHoK,
JI. A. Enukeena, C. A. CokojoBckas ;
4 nox pegaknueit E. B. CrenpmamoHok. — https://urait.ru/b 13
Mocksa : M3marensctBo FOpaiit, 2022. code/489931
— 289 c¢. — (Bricmee obpazoBanne). —
ISBN 978-5-534-04653-3. — Tekcr :
aNIeKTpoHHBIH  //  OOpasoBarenbHas
matdopma FOpaiit [caiir].
JlommomHUTEIBHAS IUTEPATYPA
MogenupoBanue HWH(POPMAIMOHHBIX U
JMUHAMUYECKHX CHCTEM: yd4el. mocobue
quis cryn. By3oB / B. K. Moposos, I'. H.
1 Poraues. - MockBa: Axanemus, 2011. - 15 18
377 c. WL - (Bricmee
npodeccuoHanbHOE  00pa3oBaHHE). -

Bubmorp. : c. 368-370. - ISBN 978-5-
7695-4221-3 : 574,20.

3 Jlns ynoGCTBa MPOBEIEHUs €XKETOIHOTO OOHOBIIEHHS MIEPEYHS OCHOBHOMN M JIOTIOJIHUTENLHON yueOHOMH JTUTepaTyphl
pEeKOMEHyeTcsl pa3MelIaTh pas3/ziesl 7 Ha OTAEIBHOM JIHCTE,C 00s13aTeNIbHOM 0TMETKOM B Y4eOHO# OubimoTeke.




OneMeHThl MaTeMaTHYeCKuX Mojeledl B
TEOPUM W HPAKTUKE  CIIy4alHbBIX
IpoleccoB: yded. mocoOue I CTYI.
By30oB  OakamaBpmara / C. B.
Tpodpumenko;, M-Bo oOpazoBaHus U
Hayku P®d, TU(p) den. roc.
ABTOHOMHOTO  00pa3oB.  YYpeXICHHs
BhIcHI. Tpoid. oOpazoBanus "CBOY um.
M. K. Ammocosa" B. r. Heprourpu. -
Heprorrpu: U3n-8o TU ()CBDY, 2013.
- 193 c. - bubmmorp. : c. 190. - ISBN
978-5-91243-061-9 : 280,00.

25

18

24




8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
ceTb-VIHTEpHeT), HEOOXOAMMBIX /ISl 0CBOCHHS JMCIUIIIHHbI

1. [Topran Math.ru: 6ubnmoreka, MenuaTeKa, OJIMMIIHAJBI, 3a]auyd, HAyYHBIC MIKOJBI, HCTOPHUS
MaTematuku http:// www.math.ru

2. MOCKOBCKUH IIEHTpP HEMPEPHIBHOIO MaTeMaTHYeCKoro oopa3oBanus http:/ www.mccme.ru

3. [lpuknanHas MaTeMaTHKa: CHPAaBOYHUK MaTeMaTHUeCKUX (GOpMyJ, IPUMEpPhl U 3aJadu C

pemieHusMu http:/ www.pm298.ru

9. Onucanne MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 ISl OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

Ne Buabl yueOHbIX HaunmeHoBaHMe ayaUTOPHI,
- . Ilepeyens 0o0opyaoBanus
n/n 3aHATHI Ka0OMHeTOoB, JJadopaTopuii | mp.
JlaGopaTopHsbie KommnbrorepHbie Kinacchl WHTEpaKTUBHAs JOCKa,
1. | 3ansATus KoMnbroTepsl 10 T,
MYJbTUMEIUNHBIN TPOEKTOP
) ITonroroska k CPC | Kabuner mrst CPC Ne 402 KomneroTep, noctymn k
) UHTEPHET

10. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHid, HCIOJIb3yeMbIX IIPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO MpPoIecca Mo JMCUUILINHE, BKJIKYAs epeYyeHb NPOrpaMMHOro odecrevdeHust
U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. ITepeuenb nHGHOPMAIIMOHHBIX TEXHOJIOTHI, UCTIONB3YEMBIX MPH OCYIIECTBICHUN
00pa30BaTeNLHOrO Mpoliecca 1o AUCHUmIHe?

IIpu ocymecTBieHMH 00pa30BaTEIBHOTO Mpolecca IO AUCHUIUIMHE HCIONB3YIOTCS CIICAYIOIIHe
MH(GOPMaIIMOHHBIE TEXHOJOTHU:
® UCMOJb30BAaHUE HA 3aHATUAX SJCKTPOHHBIX M3JaHUN (YTEHHE JIEKIUN C UCIOIB30BAHUEM CIaii-
MPE3eHTAIINIA, JIEKTPOHHOTO YU4eOHOT0 ocoOwst), BUACO- U ayaruomMaTepuaios (depe3 HTepHeT);
e oOpraHM3aius B3aUMOJEUCTBUSA € OOY4YaIOIMMUCSA MOCPEACTBOM 3IEKTpoHHOM mouTel u CJ1O
Moodle.

10.2. IlepeueHs mporpaMMHOT0 0becTeueHus
CBoOoaHo pacrmpocTpaHseMoe IO: Open Office, AnylogicPersonallearningEdition
(https://www.anylogic.ru/downloads/)

10.3. IlepeueHb HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
He ucnons3yrorcs.

B nepeune MOTYT GbITh yKa3aHBl Takue MH(QOPMAIMOHHBIE TEXHOJOTUHU, KAK HCIONb30BAHME HA 3aHSATUAX AJEKTPOHHBIX U3JIaHUH (YTEHHE JNEeKIuil ¢
HCIIONBE30BaHUEM CIaiJ-Ipe3eHTali, dJIEKTPOHHOrO Kypca JeKIMil, rpaduueckux OOBEKTOB, BHJIEO- ayIHMo- MaTepuanoB (uepe3 HHTepHer),
BUPTYQJIbHBIX J1a0OpaTOpPHi, MPAKTHKYMOB), CIICHUAIH3HPOBAHHBIX M OQHCHBIX MPOrpamMM, MHQOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHH3anys B3aUMOJEHCTBUS ¢ 00yJaIOMUMUCS IOCPEICTBOM dIEKTPOHHOH MOYTH, popyMoB, IHTepHET-TpymI, CKallll, 9aTbl, BUACOKOH(EPEHIICBA3b,
KOMIIBIOTEPHOE TECTHPOBAHHE, IMCTAHIMOHHBIC 3aHATHS (OJIMMIIMAJABI, KOH(pepeHIUH), BeOWHap (CeMHHAp, OpraHM30BaHHBIM uepe3 HHTepHer),
HOJIFOTOBKA IIPOEKTOB CUCIIOIB30BAHNEM 3JIEKTPOHHOTO O(rca MM 000JI0UKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b51.0.23 MaremaTH4ecKkoe H MMHUTAIIMOHHOE MO/ICTHPOBAHHUE

[IpoTokon 3acenanus
YueOHbIit IIpenonaBarenn BBIITyCKaromen kaheaprl
BHecennble U3MeHeHU perol y . benp
roj (®UO) (mara,Homep), PO

3aB.KadeAPOii, MONNCH

B ma@zuue yKasvleaemcst moJIbKO xapaxkmep U3MEHEeHUl (HanpuMep, UBMEHEeHUue membsl, CHnUuckd
UCMOYHUKOB6 NnOo meme uiu memam, cpedcme NpoOMeNCYNMO4UR0O2O KOHmpOJZ}l) C yKd3aHuem nyHKmoe

paboueti npoepammul. Camo cooepiicanue usMeHeHUl O0QOPMAAEMC NPULONCEHUEM NO CKEO3HOU
HymMepayuu.
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