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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.B.04 MATEMATUYECKOE I UMUTAIIMOHHOE MOJIEJIMPOBAHHUE
Tpynoemkocts 113.e.

1.1. Heab ocBoeHUst U KpaTKoe Co/iep:KaHue JUCIUIITHHBI

Lenbro OCBOCHUS NUCIUILTUHBI SBISAETCS: (POPMUPOBAHUE Y CTYJICHTOB CUCTEMBI 3HAHUI M YMEHHHN TI0
IPUMEHEHNI0O MaTEMaTHYECKUX METOAO0B, BO3MOXKHOCTEM HMHUTAlMOHHOTO M MaTeMaTH4ECKOIo
MOJIETTUPOBAHUS JIsl 00OOCHOBAHUS M OLICHKH PEKOMEH]IyEMbIX pellIeHul B cdepe npodecCHoHaIbHON
NeSITeIbHOCTH, C MCIOJIb30BAaHUEM pPAa3IMYHbIX BUJOB ApPXUTEKTYp MPOrpPaMMHOI0 OOECleyYeHHUs,
MO//IEPKUBAOIINX aBTOMAaTU3UPOBAHHBIE CPEICTBA MOJICIUPOBAHMS.

KpaTkoe conep:xaHue OUCLMILIMHBL NOHATHE U CTPYKTypa CUCTEMHOI'O aHajau3a, OCHOBHBIE TOHATHUS
TEOPUM MOJEIUPOBAHMS, BUAbl MOJCIMPOBAHMS, MATEMAaTHYECKOE MOJEIMPOBAHUE M HTallbl
IIOCTPOCHUSI MaTEMAaTHYECKON MOJEIHN, CUCTEMBl KOMIBIOTEPHON MAaTEMAaTUKH, YHCICHHOE PEIICHHE
3a7a4  MaTeMAaTWKH, CTATUCTHYECKHE METOAbl 00pabOTKM  SKCIEPUMEHTAIBHBIX  JaHHBIX,
KOPPESLUOHHBIN, pErpecCUOHbIN U (aKTOPHBIN aHAIM3, MOJENN TEOPUU ONTHUMAJIbHOTO YIIPAaBICHHUS,
33140 JIMHEWHOM M HEJIMHEMHOW ONTHMM3alWH, TPAHCIOPTHBIE 3a7a4d, MHOTOKpUTEpPHAJIbHAS WU
JUCKpeTHasl ONTUMU3AIMs, MOHATHE WMHUTALMOHHOTO MOJEIMPBOAHUS, TUCKPETHO-COOBITHHHBIM,
areHTHBIN U CHCTEMHOIMHAMHYECKHUH TI0IXO/IbI, CHCTEMBI UMUTAIIMOHHOTO MOJICIIMPOBAHUS U 0030p MX
BO3MO)KHOCTEM, KOMIIBIOTEpHAsl pealu3alus HMUTALUOHHBIX Mozened, meron Monte-Kapno u
MOJICIIMPOBAHKE CITyYaliHBIX TIOTOKOB COOBITHH, AJIEMEHTHI TEOPUU CHCTEM MacCOBOTO OOCITY)KHBaHUS
U arperaTMBHbIC (YHKIMM B UMHTALMOHHOM MOJEIMPOBAHUHU, TECTUPOBAHHE M NpPOBEpKa pabOThHI
MOJIENIH, OIICHKA a/JIeKBATHOCTH, BEPU(PHKAIMA MOCUIM M BAIWUJAIMS JaHHBIX, MAaTEMaTHYECKOE WU
MMUTALMOHHOE MOJEIMPBOAHUE CIIOKHBIX CUCTEM.

1.2. IlepeyeHb IUIAHUPYEMBIX Ppe3yJabTATOB OO0y4YeHHS MO JAUCIHHUIJINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTeIbHOM MPOrPaMMbl

HaumenoBanue [Tnanupyemslie OneHouHbIe
KaTeropuu €3yJIbTaThI cpelcTBa
P pesy HaumenoBanue [Inanupyemsle P
(Tpymrbl) OCBOCHUS
. UHJMKaTopa pe3yJIbTaThI
KOMIIETEHIIUH MIPOTPaMMBbI
JOCTHUXKEHUS 00y4YeHHs 1o
(comepxanue u o
KOMIIETEHIUH JUCLUTUIMHE
KOJIbI
KOMITCTCHITHH)
[IK: [TK-1. Cnocoben | I1K-1.2 3Harh:  MetoamKy | JlabopaTtopHbie
[Tpodeccuonanbuble | aHanu3upoBath | CriocobeH CHUCTEMHOTO paboThI
KOMIIETEHIIUN TpeOOBaHUS K | IPOBOJUTH aHaIM3a u | CamocrosiTenpHas
MPOrpaMMHOMY | OLIEHKY U | MaTeMaTHYEeCKUil pabota
o0ecrne4eHuno 000CHOBBIBaTh amnmapar,
[1K-2.CriocobeH | peKOMEHyeMble | UCHONb3yeMble B
OCYUIECTBIISATh pelieHus c | Teopun JlaGopaTopHsbie
MIPOEKTUPOBAHUE | YUETOM JIaHHBIX | MOJICIIMPOBAHUS, paboThI
MIPOrpaMMHOIO | COBPEMEHHBIX METO/IbI TectupoBaHnue
obecrieueHus Hay4HbIX MaTeMaTH4eCKOro PacuerHo-
UCCIEA0BAHUN M | MOJEIUPOBAHMS, rpaduyeckas
IpUMEHEHUEM OCHOBHBIE MOJIXOABI | paboTa
MaTEeMaTHUYECKUX | UMUTALIMOHHOTO
METOZIOB U | MOJCTUPOBaHUI U
BO3MOXKHOCTEH | CIIOCOOBI
MOJICJIMPOBAHUS | UCCIEOBAHUS U
[1K-2.3 aHaJn3a
Cnocoben OCTPOCHHOM




HCIIOJb30BaTh
TIPUHITUITBI
MOCTPOCHHUS
APXUTEKTYPHI
IPOrPaMMHOTO
obecrieueHnss H
BUJIBI
ApPXUTEKTYP
MIPOrPaMMHOTO
obecrneyeHus

MOJCIH;
MIpOorpaMMHBbIE
cpenpl,
cojeprKaume
WHCTPYMEHTapHH
MOJEIIUPOBAHUS.
YMeTb: NPUMEHATH
YHCJICHHEIC n
CTaTUCTUYCCKUE
METOJIBI
MaTeMaTU4eCKOro
MOJEIIUPOBAHUS,
JIMCKPETHO-
COOBITHHMHBIH,
CHCTEMHO-
OUHAMUYECKUH WU
arcHTHBINA OIXO0JIBI
HMHUTAIIMOHHOTO
MOJCIIUPOBAHUS
ISt MOAIEPKKH
MIPUHSATHUS
peLIeHNH,
HCIIOJIB30BaTh
pazuyHble  BUJBI
APXUTEKTYP
MIPOrpaMMHOTI0
o0ecreUeHMS, TAKHE
KaK COBpPEMEHHbIE
CpEIACTBA  CHUCTEM
KOMIIBIOTEPHOM
MaTeMaTUKU u
MaKeTbl porpamm
IS CO3JIaHUs
HMHUTAIIMOHHBIX
MOJICIIEH.
Bnaners:
HaBBEIKAMH
MOCTPOEHUS
MaTeMaTHIEeCKON H
UMUTAIUOHHOU
MO, METOIaMH
HCCIIeI0BaHUS n
OLICHKU
MOJTY4YEeHHOMN
MOJICIIH Hu
criocobaMu aHajm3a
pe3yIbTaTOB
MOTYy4YEeHHBIX
peuieHui,
CITOCOOHOCTHIO
OpraHu3aIu
pa3IMYHBIX BUJOB




pabor

HOBOT'O

pOrpaMMHBIMU
cpenamu
MOJICJIUPOBAHUS OT
MCIIOJIb30BaHUs
CTaHJAPTHBIX
MHCTPYMEHTOB 10
IPOrpaMMUPOBAHUS

dbyHKIIMOHATA.

1.3. MecTOo JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

WNuaexcel 1 HaMMEHOBAaHUA YY€OHBIX TUCHUIUIMH
(Moaynen), MpakTHK
Ha KOTOpbIE
HaumenoBanue CemecTtp
HNunexc onupaercs JUIs1 KOTOPBIX COJEPKaHNE
JUCUUTIIUHBI W3YyUYECHUS . o
CoZIepXKaHue JaHHOU JTAHHOM TUCLMIUIAHBI
JUCLUTIINHBI (MOZyss) BBICTYNAET ONMOPOM
(Moyist)
b1.0.13
Marematnueckuit
b1.B./IB.03.01
AHATHS JlnHamuyeckoe
b1.0.14 Anrebpa u
reoMeTpHs MpOorpaMMHUpPOBaAHUE
b1.B./IB.03.02 IuckpeTtHas
bL.O.15 ONTHUMU3ALUS
Marematnueckoe Nudopmaruka u .
B2.B.01(IT) II
b1.B.04 Y UMUTALUOHHOE 6,7,8 MPOrPAMMHUPOBAHUE
TexHomoruyeckasi mpakTUKa
MOJCJIIMPOBaHUE b1.0.18 Teopus
BEPOSTHOCTEHN U (cTamonapnas)
b2.B.02(IT)
MareMaTruyeckas
[Ipoun3BoacTBeHHAs
CTatneTiKa MPOEKTHO-TEXHOJIOTHYECKast
b1.0.19 A3biku p
MpaKkTHKa
MIPOrpaMMHUPOBAHUS U
METObI TPAHCIISIIIUI

1.4. SI3bIk MpenogaBaHusi: PyCCKUM.




2. O0beM IMCOMIVIMHBIB 3249€THBIX €JHHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMHYECKHX YaCOB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yuebnoro minana (rp. BA-IIM-23):

b1.B.04Maremaruueckoe u

Kox u Ha3BaHME AUCHUIUIUHEI 10 Y4eOHOMY IIJIaHy
MMUTALMOHHOE MOJEIUPOBAHUE

Kypc n3ydenus 3,4

CemecTtp(bl) U3yUeHUS 6,7,8

6 — 3a4eT

dopma MPOMEKyTOUHON aTTeCTAlNH (3a4eT/IK3aMEH ) 7 8 - SK3AMCH
,8 -

PI'P 7,8

Tpynoemkocts (B 3ET) 11 3ET

TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 108/144/144

Br.u. c
MIpUMEHEHUEM
JOT umu 20!, B
yacax

O6bem ayauropHOU
paboThl,
B Yacax

Nel. KonrakTHasi paboTa o0y4arommxcst ¢
npenoaasaresiem (KP), B yacax:

O6beM pabdotsl (B yacax) (1.1.+1.2.+1.3.): 69/72/62 -

1.1. 3aHATHS JIEKITMOHHOTO THMA (JICKIIHH) 34/28/24 -

1.2. 3aHsATHS CEMUHAPCKOTO TUTIA, BCETO, B T.4Y.: - -

- CeMHUHApBI (TPAKTHYCCKUE 3aHSATHSI, KOJUIOKBIYMbIX
T.11.)

- 1abopaTopHbIe paboThI 34/42/36 -

- IPAKTUKYMBI - -

1.3. KCP (kOHTpOJIb CaMOCTOSITENBHON pabOTHI, 1/2/2 -
KOHCYJIBTAINH)

Ne2. CamocrosiTennbHas padora odyqyaromuxcst (CPC)

39/36/46
(B yacax)

Ne3. KosimuecTBO 4acOB Ha 3K3aMeH (IIpU HAJIUYUU

0/36/36
HK3aMeHa B YUeOHOM IIJIaHE)

1yKa3LIBa€TCﬂ, €CJIM B aHHOTallu1 O6paBOBaT€HBHOﬁ 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 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

Paznen Bcero KonrtakrHas padora, B yacax Yacer CPC
JacoB

13 HuX ¢ mpuMeHneHueM D0 u JIOT
13 HuX ¢ npumernennem 230 u JJOT
13 HuX ¢ mpuMeHneHueM D0 u JIOT
13 HuX ¢ npumernennem 230 u JJOT

CeMuHapbl (MPaKTUYESCKUE 3AHATHS,

KOJUIOKBUYMBI)
KCP (koHcymnbpTanum)

Jlexknun
JTaGopaTopHbie pabOThI
[IpakTUKyMBI

1. OCHOBHBIE TTOHATHS
TEOPHUH MOJICTUPOBAHHUS.
MareMaTH4eCcKOe
MOJICJIUPOBAHUE.

N
(@]
(¢]
. =
(€]
(@]
—

20 | 8 | - T e 76113

2. OCHOBBI YHCJICHHOT'O
aHaaMu3a U METObI
CTaTUCTHYECKOIO
MOJICIIUPOBAHUS

30 |12 - A R T %5 R N I I B CLL )

iﬁ?ﬁlﬁdﬂaiiiigpﬂﬂ 58 14 | - - -1 14 - - - 11 7 UTP)
22 (CP)
yIpaBJICHUS

Bcero gacoB 6 cem 108 34 - - - 34 - - - 1 39

7 ceMecT

4. TeopeTnueckue
OCHOBbI IMUTALIHOHHOT'O
MOJIETIMPOBaHUS.
[IporpamMHbIE CHCTEMBI
UMUTALMOHHOTO
MOJIETTUPOBAHUSI.

29 |8 | - - |-l -] -] |-] 0P

5. KomnbrorepHas
peanu3anys
MMHTALUOHHBIX MOJETEH
U X CTPYKTYpa.

22 [ - - |-l oo -] UP

6. Maremarnueckue
OCHOBBI UMHUTAIIMOHHOT'O 47 10 - - - 14 - - - 1 7(JIP)

15(PT'P)
MOJICTTUPOBAHUS

DK3aMeH 36 36

Bcero uacoB 7 cem 144 28 - - - 42 - - - 2 36+36

8 cemecTp




7. I/IccneILOBaHVHe 9(JIP)
UMUTALIMOHHON Movﬂem/l u 34 12 - - - 12 - - - 1 4 (T)
MIPUHSTHE PEIICHUM

8. MaremaTtnueckoe u

WMUTAIIMOHHOE 18(JIP)
MOJETIMPOBAHHUE 74 12 i i -4 i i i ! 15(PI'P)
CJIOKHBIX CUCTEM

DK3aMeH 36 36
Bcero wacos 8 ceMm 144 24 - - - 36 - - - 2 46+36

[Ipumeuanue: JIP-moaroroBka k JiaboparopHeiM 3aHsTusM, CP —camocrositensHas paborta, PI'P —
pacueTHo-rpadudeckas padora, T - TecTupoBaHUe.

3.2. Copepxanue TeM NPOrpaMMbl JUCHHUILINHBI

6 cemecTp
Tema 1.0cHOBHBIC IOHATHS TEOPUH MOJeJMPoBaHNus. MaTeMaTHYecKoe MOJeJIMPOBaHMNe.
Beenenne B teopuro cucrem. Ilonstue cucremHoro nonaxona. CTpyKTypa CHCTEMHOIO aHalIM3a.
Jexommno3uiusi, aHanu3, cuHte3. [lokazarenn W Kputepuw oOleHUBaHUA cucTeM. Kpurtepuu
IPUTOJHOCTH, ONTHUMAJIBHOCTH U mpeBocxoncTBa. lllkanel m3mepenuil. MopenupoBaHue, BUIBI
MozaennpoBaHus. [loHsATHE MaTeMaTHyecKoro MOJEIUPOBAaHUSA. BHIpl MaTeMaTHYECKHX MOJEIEH.
Orambl MAaTeMaTUYECKOTO0 MOIEITUPOBAHUS.
Tema 2. OCHOBBI YMCJICHHOI0 AHAJIM3Aa U METOAbI CTATHCTHYECKOT0 MOACJIMPOBAHNS
Cucrtembl KOMIbIOTEpHOW MaremMaTuku. O030p X BO3MOXKHOCTeH. UHMCIeHHOE pelieHHe 3amay
muddepeHIIMaTbHOT0 W MHTETpajibHOTO HcuuciieHus. VccnenoBanue QYHKIUI U BO3MOKHOCTH
rpa¢uyeckoro mpencTaBieHus JAaHHBIX. OOpaboTka © OLEHKa pe3yJbTaTOB HCCIEAOBAHMUS.
KoppenssunoHHbII W pEerepecCUOHHbIM aHAJIM3 HWCCIEI0BATEIbCKUX JaHHbIX. [lnaHupoBanuwe wu
00paboTKa pe3ynbTaToB (HaKTOPHOTO IKCIIEPUMEHTA
Tema 3. Moaeu Teopru ONTHMAJBHOTO YIIPaBJICHUS
OOmas mocTaHOBKAa 3a/auyd ONTUMM3ALMU. MoOJenupoBaHUE 3ajay JMHEWHOM ONTHMU3AIUU.
MopaenupoBaHue 3aay HEIMHEWHOW ONTUMU3AIMU. TpaHCHOpPTHBIE 3a1adyd. MojeaupoBaHue 3aay
MHOTOKPUTEpHAIBHON onTUMU3auuu. MonaenupoBaHue 3aaad AUCKPETHOW oNTHUMHU3alMU. PenieHue
3aJa4 O Ha3HA4YeHHHM, 3a7aud KOMMHBOSDKEpa, O PAclpeiesieHMH PEeCcypcoB, O pacKkpoe, o BbIOOpe
ONTUMAaJIbHOU TPAEKTOPUHU

7 cemecTp
Tema 4. Teopernueckre OCHOBbI MMHUTALMOHHOrO MojaejgupoBaHusi. [IlporpamMHbie cucreMbl
HMHUTAIMOHHOI0 MOJEJIMPOBAHNS
[loHsiTHE WMUTALMOHHOTO MOJAEIMPOBAHUA. OTalbl HMMHMTALMOHHOIO MOJENMpOBaHUs. Bunel
UMUTAIMOHHOTO  MojenupoBaHus. CHCTeMbl HMMHUTAIMOHHOTO MOJEIMPOBAaHUA U 0030p HX
BO3MOXHOCTeH (Arena, Ithink, GPSS u np.). Cpena monenupoBanust AnyLogic. Cpenctsa, pecypcsl U
oubmmortexkn cucrembl AnylLogic mis monmenupoBanus.0030p 001adyHON MIIATHOPMBI CHUCTEMBI U
IIPUMEPBI UCII0JIB30BAHNS UMUTALIMOHHBIX MOJIETIEH.
Tema 5. KomnboTepHas peaju3anusi MMUTAIMOHHBIX Mojesell U UX CTPYKTypa.
OCHOBHBIE KOHLEIIUH JUCKPETHO-COOBITHMHOTO MojenupoBaHusi. KoMmoHeHTHl peanu3anuit
KOHIICTIIIMIA TUCKPETHO-COOBITUIHHOM MoieTTn. MeTOo10JIOTHsl CUCTEMHOM TMHAMUKA. MoIesIb MUPOBO#
JuHaMUKU. OCHOBHBIE KOHLIENILIMM MOJEIUPOBAHUSA CHUCTEMHOM AMHAMMKHU. ATEHTHBIM NOIXOJ B
MozaenupoBaHuU. (OCHOBHBIE KOHLENIMM MOJEIMPOBAHUS areHTHOW Mmojenu. Bo3moxkHocTH
MCIIOJIb30BaHUS PA3JIMYHBIX BUI0B UMUTALIMOHHOTO MOJEINPOBAHUS HA IIpUMEpax.
Tema 6. MaTemaTHn4ecKkne 0CHOBbI MMUTAIIMOHHOT O MO/ICJINPOBAHUS
Meton Monte-Kapno u ocHOBBI (OpMHPOBAaHHUS CIy4YailHBIX MOTOKOB COOBITHH. MozjenupoBaHue
IPyINIBl HECOBMECTHBIX COOBITUM, TUCKPETHBIX U HEMPEPBIBHBIX CIy4YailHBbIX BeTUYHH. OCHOBBI TEOPHH
CHUCTEM MAacCOBOTO OOCHyXHMBaHHS. DJIEMEHTHI CHCTEM MacCOBOTO OOCIyXHMBaHUS U HX
knaccudukanus. [Tokazarenu spdexruBHOCTH padbOTHI. [IOHITHE O CTATUCTHYECKOM MOJICITUPOBAHUHU
CHUCTEM MaccoBOro oOcnyxHBaHMs. BBeneHue B arperaTuBHble Mojenu. MMurtanuoHHOE




MOJIEJTMPOBAHHUE B paMKaX arperaTUBHON MaTeMAaTHYECKOU CXEMBI.

8 cemecTp

Tema 7. UccienoBanne MMUTAIMOHHO MO/Ie/IH M IPUHSITHE PelIeHuil
KommuiekcHbIf OAX04 K TECTUPOBAHUIO MMUTAIIMOHHON Mopaenu. ['omomopdusm u uzomophusm.
OCHOBHI)IG KaTeFOpI/II/I OIICHKHU. OHGHKa AICKBATHOCTU MOJICIJIN. MGTOILBICTaTHCTH‘IGCKOﬁ T COpI/II/I
OILICHMBAaHUS M TIPOBEpKHU runote3. Bepudukamus moaenu. @omManabHble U HeQOpMaIbHBIE TPOLEAYPBI
BepI/I(bI/IKaIII/II/I. Bannnaum[ JAHHBIX: OIICHKAa TOYHOCTHU U yCTOfI‘IPIBOCTH pe3y.]'II)TaTOB MOILGJ’II/IpOBaHI/Iﬂ,
OIICHKA 4YyBCTBUTEIBHOCTH UMUTALUOHHON MOJeH.. KOMIIBIOTEPHBIN 3KCIEPUMEHT HA UMUTALIUOHHOMN
MOJIeTTM M ero IuranupoBanme. [Ipsimass m oOpaTHas 3ajada WMHTAIMOHHOTO MOJCIUPOBAHUS B

HOPUHATHH PELLICHUH.

Tema 8. MaTemMaTH4eckOe H HMUTAIIMOHHOE MO/JIeJTUPOBAHME CI0KHBIX CHCTEM.
Mogenu (yHKIMOHMPOBAHUS POU3BOJICTBA.

Mogenun (yHKIMOHMPOBAHUS  MapLIpyTH3aTOpa

coOmenmit. Moiens 00pabOTKH 3ampocoB cepBepoM. Mojenb (QYHKIIMOHUPOBAHUS BBIYUCIATEIHLHON

CHCTCMBI. Monens

dbopMupoBaHus

JOKyMEHTooO0OpoTa B

MopenupoBaHre TPaHCIOPTHBIX IIOTOKOB U CETEH.

uHGOPMaMOHHON

CHUCTEMC.

3.3. ®opMbI 1 METObI IPOBEICHNUS 3AHATHH, IPUMEHsIeMble Y4eOHbIe TEXHOJIOTHH
B mpouecce npenopaBaHus AMCUUIUIMHBI HCHOJB3YIOTCA TPAaJULMOHHBIE TEXHOJIOIMH Hapsagy ¢
AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMMU.
Yuebuvie mexnono2uu, ucnovzyemule 8 00paz08amenbHOM npoyecce

Ucnonb3yembie
Paznen Cemectp AKTUBHBIX/HHTEPAKTUBHBIC KonnuecTBO yacos
00pa3oBaTebHBIC TEXHOJIOTHI
6 cemecmp
OcHOBHbIE IOHATHS TEOPUU
MOJICTTUPOBAHUSI. 6 Jlexuus-Buzyanuzarus, 10
Maremaruueckoe MPE3CHTAIIHS.
MOJIETTUPOBAHUE.
[IpakTuueckas pabora - case-
Mopenu Teopun
6 study (aHamM3 KOHKPETHBIX, 10
ONTUMAJILHOTO yIPaBICHUS .
MPAKTUYECKHUX CUTYalni)
TeopeTnyeckrue OCHOBBI
Jlexuus-Buzyanuzarus,
MMHUTALMOHHOT O 7 8
MIPE3CHTAIIHS
MOJEJIUPOBAHUS
KomneroTepHas peanuzanus [IpakTrueckas pabora - case-
MMHTALMOHHBIX MOJEIIEN U UX 7 study (aHaIM3 KOHKPETHBIX, 10
CTPYKTYpa. MPAKTUYECKHUX CUTYaIuil).
Uccnenosanue
o Jlekuus-Buszyanu3zanus,
UMHUTALIMOHHON MOJEIU U 8 8
. Mpe3eHTalHs
MIPUHSTHE PEIICHUHN
Matematuueckoe u
MMUTAIIMOHHOE
8 JIMCKYCCHOHHBIE METOIBI 8
MOJIETTUPOBAHUE COIIUATBHO-
HKOHOMUYECKUX 00OBEKTOB
Htoro 54y

Jlexyus-eusyanuzayus TpEANonaraeT HCIOJIb30BAHUE Pa3HbIX BHUJOB HAIJIIHOTO MaTepuaga -
HaTypajbHble, W300pa3UTEIbHbIC, CHMBOJMYECKHE - KaXKIbIH M3 KOTOPHIX WJIM HUX COYETaHUE
BBIOMPACTCS B 3aBUCUMOCTH OT COJIEpKaHHsI yIeOHOTO MaTepuania.
Huckyccuonnvie memoOsi TIPENINoONaeT NPOBEACHHE TIPYHIOBBIX IUCKYCCHH, pa30op curyauui u3

MIPaKTUKHU




Ilpakmuueckass paboma - case-study METOA aKTHUBHOIO MpPOOJIEMHO-CUTYallMOHHOTO aHaln3a,
OCHOBAHHBIM Ha 00YYEHUH IyTEM PELICHUs KOHKPETHBIX 3a/1a4 — CUTYalui (pelieHne KeicoB).

4. llepevyeHnb yueOHO-MEeTOAMYECKOT0 0O0ecnieYeHUs 1JIs1 CAMOCTOSATEeIbHOM
paﬁoTblzoﬁyqalomnxca 10 TUCIUIIJINHE

Conepxanne CPC
Tpyno-
HammMeHnoBaHme pasaena (TEMBI DopMBI 1 METOJTBI
Ne pasit ( ) Bux CPC €MKOCTb P A
MUCIUAILINHEI KOHTPOJIA
(B yacax)
6 cemecTp
Anammnz
IToaroroBka x TEOPETUUYECKOTO
OcHOBHbIE TIOHATHUS TEOPUU 4
nabopaTopHOMY Marepuana,
MOJEIUPOBAHUS.
1 3aHATHIO BEITIOTHEHHE
Marematnyeckoe
MPaKTUYECKHUX
MOJEIHPOBAHUE. o
3aJaHUMN.
Ananns
TEOPETHUECKOTO
OCHOBBI YHCJIEHHOT'O aHAJIN3a " ITonroroBka k 6
Marepuania,
2 METOJBI CTATUCTUYECKOTO 1abopaTopHOMY
BBLITIOJIHEHUE
MOJEIUPOBAHUS 3aHATHIO
MPAKTUYECKUX
3aJaHuH.
Ananns
TEOPETHUECKOTO
IToaroroBka x Marepuania,
nabopaTopHOMY 7 BBLITIOJIHEHHE
3aHATHIO MPAKTUYECKUX
Mogaenu Teopuu ONTUMAIIBHOTO -
3 O 3aJaHuMn.
yip Brmoaaenme
CaMOCTOSITCIILHOU 22 OTueT O BBEINOJIHEHUH
paboTsl CaMOCTOSITEIbHOU
paboThI.
Bcero gacos 6 cem 39
7 cemecTp
Anamms
Teopernueckre OCHOBBI TEOPETHUECKOTO
IToaroroBka x 7
MMUTAIMOHHOTO MOJICIUPOBAHUSI. Marepuana,
1 nabopaTopHOMY
[IporpaMmMHBIE CUCTEMBI BBITTIOTHEHHE
3aHATHIO
MMUTAIMOHHOTO MOJICIUPOBAHUS. MPaKTUYECKHUX
3aJlaHNM.
Anammz
TEOPETHUECKOTO
KomnbroTepHas peanuzanus ITonroroBka k 7 MATEDHAL
2 MMUTALMOHHBIX MOJIEICH U HX nabopaTopHOMY P ’
BBITTIOTHEHHE
CTPYKTypa. 3aHATHIO
MPaKTUYECKHUX
3aJlaHNM.

2CamocrosiTenbHasl paboTa CTYJAEHTA MOXKET OBITh BHEAyJIWTOPHOH (BBIIOIHSACTCS CTYACHTOM CAMOCTOSTENBHO 0€3 ydacThs
HperoiaBaTels — HapUMep, OATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJCHTOM
B ayJIMTOPHHU CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAPUMED, JJabopaTopHas WM IIpaKkTHuecKas paboTa).
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Anammz
TEOPETUIECKOTO
Marepuaiia
IToaroroBka x P >
7 BBIINIOJIHEHHE
1abopaToOpHOMY
MaremaTndecKue OCHOBEI MPaKTUYECKHUX
3 3aHATHIO .
MMUTAIIMOHHOTO MOJICIUPOBAHHUS 3aIaHUil.
PacuetHo-
15 OTueT O BBEIIOJIHEHUN
rpaduueckas paborta
pacueTHo-
rpaduyeckoit paboThI
110 BapUaHTaM.
4 DK3aMeH 36
Bcero gacos 7 cem 36+36
8 cemectp
Anamuz
9 TEOPETUYECKOTO
IToaroroBka x
N Marepuana,
HccnenoBanne IMATAIIMOHHOM n1abopaTopHOMY
1 N BEITIOTHEHHE
MOJICIIA Y TIPUHSTUE PEIICHUA 3aHATHIO
4 IIPaKTUYECKUX
TectupoBanue N
3aMaHuil
OTBeThI HAa BONPOCHI
Anammnz
TEOPETHUECKOTO
IToaroroBka x
MaTtepuana,
1abopaTOpHOMY
18 BEIIIOJIHEHIE
MaremaTtnueckoe u 3aHATHIO
MPAKTHYECKHUX
2 MMHUTAIMOHHOE MOJIETTUPOBAHUE Brimonaenue saxanmii
CJIOKHBIX CUCTEM pacueTHo- )
o 15 OT4eT 0 BEINOJTHEHUH
rpadguieckoit
pacyeTHo-
paboThI .
rpadguveckoit paboThI
10 BapHaHTaM.
3 DK3aMeH 36
Bcero gacos 8 cem 46+36

PaGora Ha 1abopaTOpPHOM 3aHATHH
B nmnepuon 0CBOGHMS IUCLUMIUIMHBI CTYIEHTBI CaMOCTOSITEJIBHO HW3YYarOT —JIONOJHUTEJIBHBIN
TEOPETUUECKHUI MaTepua K 1a00paTopHbIM 3aHATHIM. KpuTtepusMu olieHkH paboThl Ha 1ab0paTOPHOM
3aHATHH SBJISIETCS: BIAJCHUE TEOPETUYECKUMU IOJIOKEHHUSMH IO TEME, BBINOIHEHHUE MPAKTHYECKUX
3aJaHuid, 3HaHHE TepMUHOJOrHH. CaMOCTOATENbHAs TOJATrOTOBKA CTYJCHTOB BKJIIOYAET MPOPaOOTKY
KOHCIIEKTOB JIEKLUH, 00s3aT€IbHONM M JIOTOJHUTENbHON Yy4eOHOM JuTepaTrypbl B COOTBETCTBHM C
TUTAHOM 3aHSTHSI; BBITIOJHEHUE MPaKTHIeCKuX paboT. OcHoBHOM dopmoii mpoBepku CPC sBustorcs
OTYETHbIE MaTepHallbl CTYJEHTOB, YCTHBIN ONPOC Ha 1a00paTOPHOM 3aHATHUH.

TemaTuka mabopaTOpHBIX paboT

6 cemectp

Tema 1. OCHOBBI MATEMAaTHYECKOTO MOJICIUPOBaHUs. UnCIIeHHOE penieHne 3a1a4 qudGepeHInaIrHOro
Y UHTETPAJILHOTO UCYUCIICHUS.
Tema 2. OCHOBBI MaTeMaTH4YecKOro MojenupoBaHus. VccienoBanue (QyHKIMH W BO3MOKHOCTH
rpau4ecKoro npeiCcTaBIeHUs JaHHbIX.
Tema 3. MeToabl CTaTUCTUYECKOTO MOAETMPOBaHus. KoppensaunoHHbIi aHAIN3.
Tema 4. MeToapl cTaTUCTUYECKOTO MOAENpoBaHus. [1apHbIil perpecCCMOHHBIN aHAIU3.
Tema 5. MeToapl CTaTUCTUYECKOIO MOJEIMPOBAaHUsL. MHOXKECTBEHHBIN PErPECCUOHHBIN aHAIIN3.
Tema 6. Mozgenu 3aga4 ONTUMAJIBHOTO YIIPABJICHUS. 3a]a4M JTMHEHHON ONTUMU3ALINN.
Tema 7. Moaenu 3a1a4 ONTUMAIBHOTO YIIPaBICHUS. TpaHCIIOPTHBIE 3a/1a4uH.

10



Tema 8. Mogenu 3aa4 ONTUMAIBHOTO YIIPaBICHUA. 3aa4i HETUHEHHON ONTUMH3AIINN
Tema 9. MHOrokpuTepranbHble 3aJa41 ONTUMH3ALUU.
Tema 10. Monenu 3a1a4 AUCKPETHON ONTUMH3ALUN
7 cemecTp
Tema 1. MogenupoBaHue ciiydallHbIX IIporieccoB MeToioM MoHnte-Kapio.
Tema 2. MonenupoBaHue pacipeiesieHui CIy4yaiHbIX BEJIMUKH.
Tema 3. MoaennpoBanue TUHAMUYECKUX CUCTEM
Tema 4. JluckpeTHO-COOBITHIIHAS MOJIETTH
Tema 5. Hactpoliika aHnManyuu B UMUATALIMOHHON MOJEIN
Tema 6. CTedTUapTHI M IUArpaMMBbl IPOLECCAa B UMUTALIMOHHON MO
Tema 7. CucTeMHO-TMHAMHYECKAsT MOJCIIb
Tema 8. ArenTHast MOa€eNb
Tema 9. ImutaunoHHast MOJENb cucTeMbI MaccoBoro oociykuBanus (CMO)
Tema 10. UMuTanmonHas Moaelns MHOTOKaHaIbHOIT CMO
Tema 11. Umuranmonnas moaens CMO ¢ oTkazaMu
Tema 12. Umurtanmonnas Moaens CMO ¢ BBITECHEHHEM U O)KUIaHUEM
8 cemecTp
Tema 1. MogenupoBanue pabOTHI 3aBOACKOTO 1IeXa
Tema 2. MoaenupoBaHue MemexXo1HON JUHAMUKH
Tema 3. MoaenupoBaHre TPaHCIOPTHBIX NEPEBO30K
Tema 4. Mopenb (GyHKIIMOHHPOBAHUS CHCTEM CBSI3H
Tema 5. Mogenb 00paboTKH JOKYMEHTOB B OpraHU3alud
Tema 6. MoaenupoBanue OU3HEC-TIPOIIECCOB
Kputepun onenku:
0 GayuIoB - CTAaBHUTCS, €CIIM CTYJICHT HE BBITIOJIHIII K MIPAKTHYECKOH (JTabopaTtopHOii) padoTe.
1 Gannm - CTyOEHT MOKa3ad MOBEPXHOCTHBIE 3HAHUA MO OOJbIIEH YacTH TEMbI, JOMYIIEHBI TpyObIe
OIIMOKY TIPU BHITIOJTHEHHUH 3a/IaHUH WM BHITIOJTHEHO MEHBIIIE TTOJIOBUHBI 3aIaHUSI.
2 Oamia - CTaBUTCS, €CIAM CTYACHT OOHAapyKMBaeT 3HAHWE W TNOHHMAaHHWE OCHOBHBIX MOJIOXKEHUU
00CyX1aeMOi TeMbl, HO TIPH BHIMIOTHEHUH 3aJaHHI JOMYIIEHBl HETOYHOCTH WJIHM 33JJaHUE BBITIOJTHEHO
Ha 80-90%, odopmiienne paboThI BHIMOIHEHO HEAOCTATOYHO MOCJIEI0BATENBHO, TOMYIICHBI OIINOKHU B
oopMIICHUN MaTepuaa.
3 Oaia - CcTaBUTCS, €CJIM CTYACHT MOJIHOCTBHIO BBIIOJHUI 33JJaHUE, HO JIOMYCTUII €IMHUYHbIE OIIUOKU
B M3IIO)KCHUW MaTrepuala, 3HAeT MaTepual, CaMOCTOSTEIHHO IMOMPABISET OIMUOKU U TOTPEIIHOCTU
IIOCJIE 3aMEeYaHui IPernoJaBaTells.

CamocrosiTesibHast paboTa

6 cemecTp
CucreMbl KOMIIBIOTEPHON MaTeMaTUKH

COEPXAHUE

1. BBgeneHue B cucTeMbl KOMITBIOTEPHOM MaTeMaTUku. Mictopuyeckas cripaBka.
2. Teoperuueckas 4acTb
2.1. Uuctpymentsl mnaketa I[lowck pemeHuss s MOAECIMPOBaHUA 3a7ad TEOPUU ONTUMAIBHOTO
ynpasienus B cucteme Excel
2.2. O630p BCTPOCHHBIX (PYHKIIUN SISl YUCIEHHOTO MoaenupoBanus B cuctreme MathCad
2.3. [Taker MogenupoBaHus AuHaMu4eckux cucteM Simulink B mporpamme MatLab
3. IlpakTtuyeckas 4acTh
3.1. Ilpumep moxenupoBanus 3a1ad B cucreme Excel
3.2. IIpumep monenupoBanwus 3a1a4 B cucteme MathCad
3.3. Ilpumep MopenupoBaHus 3a1ad B cucteme MatLab
4. 3akmoueHue
Kpurepum ouenku:
| Ne | Kpurepnit 136 |26]16]06 |
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AKTYyaJIbHOCTB:

KOHKPETHOCTb M JOCTHXKUMOCTB 1iefieil U 3ajay;

COOTBETCTBHUE Pa3padOTKH COBPEMEHHBIM MOIX0/IaM K pacCMaTPHBAEMO
npobieme;

COOTBETCTBUE LIeJIeH 1 3a/1a4 OKHJIaeMbIM PE3yJIbTaTaM;

YETKOCTh (DOPMYJIUPOBKU OXKHJIAEMBIX PE3YIIbTATOB

Copnep:kaHue TEOPETHYECKOTO MaTepHaa:

COOTBETCTBHUE COJIEPKaHMS 3asBICHHOHN TeMe;

OTCYTCTBHE B TEKCTE OTCTYIIJICHUI OT TEMBI;

JIOTUYHOCTH U TIOCIIE/IOBATEIILHOCTD B U3JIOKEHUU MaTepHala;
CIIOCOOHOCTH K paboTe C JINTepaTypHbIMU UCTOUHUKaMU, IHTepHET-
pecypcaMu, CIpaBOYHOM U SHIMKIIONEANYECKON JINTePaTypor

ConeprxaHue NpakKTUUYECKON YacTu:

CHOCOOHOCTH K aHAIHU3Y U 00001IeHHI0 HH(OPMAIIMOHHOTO MaTepHaa;
CIOCOOHOCTH K MPOBEJCHUIO PACUETOB, COTTIACHO 3a/1aHUIO;
HCIIOJIb30BAHNUC KOMIIBIOTCPHLBIX MPOTrpaMM IIPpU BBIITOJTHCHUU 3aJaHHUA;
aHaJIN3 MOJTY4YEHHBIX PACUETHBIX XapaKTEPUCTUK, 00OCHOBAHHOCTh
BBIBOJIOB

Odopmnenue

MPAaBUIBLHOCTH OOPMIICHHS (HAJIMYKE BCEX CTPYKTYPHBIX YacTei,
CTPYKTYpHasl YIIOPSIIOYCHHOCTh, CCBUIKU Ha JINTEPATypPY, IUTATHI,
TaOJIHIIbI, PUCYHKH H T.1I.);

COOTBETCTBHE O(POPMIICHUS ITPAaBIIIaM KOMITBIOTEPHOT'O HabOpa TeKcTa
(cobmonenue oobemMa, mpuTOB, UHTEPBAJIOB, BEIPABHUBAHHS TEKCTa HA
CTpaHUIIax, HyMepaIys CTPaHuI U T.1.);

aKKypaTHOCTh 0(OopMIIEHUS (OTCYTCTBUE

MOMapoK, paboTa cOpoIIIOpOBaHa H T.1.);

3ammura

BJIQJICHHE MaTEPHAJIOM;

MPAaBIIIBHOCTH OTBETOB HA 3a/IaHHBIC BOIIPOCHI,
CITIOCOOHOCTE K M305KESHHIO COOCTBEHHBIX MBICIIEH.

UTOoro 150

KonnvecTBo 6ayios:

HanboJiee MOJIHO COOTBETCTBYET IAaHHOMY TIOKazarelto — 3 0asia;
JIOCTaTOYHO IMOJIHO — 2 Oaiia;

qacTHYHO — 1 6a;

HE cOOTBeTCTBYET — () OaIoB.

PacuerHo-rpajduueckas padora

1.

7 cemecTp
Tema
[IpuknagHeie 3a1a4 MATEMATHYECKOTO K UMUTALIMOHHOTO MOJEIUPOBAHUS
BapuanTsl 3ananui
MaremaTrueckue ¥ MMUTAIMOHHBIE MOJEIN OO0paOOTKH 3ampOCOB ammapaTHO-NPOTrPAMMHBIMU

yCTpOICTBAMU

2.

PN W

MaremaTrueckue ¥ UMUTAIIMOHHBIE MOJIETH PaOOThI CUCTEM CBSI3U
MaremaTHueckue 1 UMUTAIIMOHHBIE MOJIETN TPAHCTIOPTHBIX MEPEBO3OK
MareMatuueckre 1 UMUTAIIMOHHBIE MOJIENIN MTPEAOCTABICHUS YCIYT
MaremaTHueckue 1 UMUTAIIMOHHBIE MOJIETTH MPOU3BO/ICTBA U3IEIHM
MaremaTHuecKkue 1 UMUTAIIMOHHBIC MOJIeTTN OHM3HEC-TIPOIIECCOB
MaremaTHueckue 1 UMUTAIIMOHHBIE MOJIETH (PYHKIIMOHUPOBAHUS MIPEITPHUITHS
Maremaruueckue 1 UMUTAIMOHHBIE MOJEIIH MPOILIECCOB YIPABIEHUS MIEPCOHAIIOM
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. Maremarnyeckue 1 UMUTAllMOHHBIE MOJIEJIN IPOLIECCOB TOKYMEHTOO00OPOTa B OpraHU3aluu
10. MaTtemaTudeckrue 1 UMUTALIMOHHbBIE MOJIENIN B TEOMH()OPMAILIMOHHBIX CUCTEMAX
COJAEPXAHUE
BBenenue
Onucanue npeaMeTHON 06J1aCTH MOJENIN
[Tpumep MozenupoBaHus OOBEKTOB U MIPOLIECCOB MPEAMETHON 00J1aCTH
3akiroueHue

S

8 cemecTp
Tema «MaremaTtnyeckoe 1 UMUTAIIMIOHHOE MOJEIUPOBAHUE CIOKHBIX CUCTEM)

TemaTuka 3agaHuil
BomonHute  pa3zpaboTKy  MoAenM — UMMTUpYyIoumled — paboTy — MH()OPMALMOHHOW  CHCTEMBI
(BBIYMCIIUTENBHBINA IIEHTP, MH(POPMAIMOHHO-CIIPAaBOYHAsl cHUcTeMa U T.N.). B cuctemy mocrynaior
3a8BKH (3aIpOChl) U TPeOYIOT BBHIMOJIHEHUS HECKOJIBKUX omepanuii oopaboTku. OOpaboTka Kakaou
3asgBKH TpeOyeT (MHAHCOBBIX 3aTPaT W MPHHOCHT NMPHOBUTE. TpeOyeTcst Mpu BHITIOIHEHUH 3aaHUs
PELINUTD CIIEAYIONIUE 3aJauu:

1. PazpaboraTte Mmoaens, umutupytoiyo padoty UC B TeueHHe 0JHOTO Yaca.
2. Co3gatpk 3D aHMMaIUIO MOJETUPYEMOTO TIpoIecca.
3. Paccuntath OCHOBHBIE MOKa3zaTenu pabOThl MOJEIMPYEMOM CHCTEMbl U OpPraHM30BaTh HUX

coxpanenue B (aitne MS EXCEL:

» CpemHee BpeMst MPeOBIBAHUS 3aBOK B CHCTEME
» CpeiHee BpeMsi TIpeObIBaHMS 3asIBOK B OUSPEIH
* CpemHee BpeMst 00CTy>KUBaHUS 3asIBOK

4. OmnpenenuTh Moka3aTear SKOHOMUYECKOH 3()(hEeKTUBHOCTH MOACTHPYEMOM CUCTEMBI.

5. Omnpenenuts ONTHMAJIbHOE KOJIMYECTBO PECYpPCOB, YTOOBI [UIMHA OYEped HE IpeBbIIIana
JOTYCTUMOE 3HaueHUe (ONTUMU3AILIMOHHBIN SKCIIEPUMEHT).

6. Hactpouts Tpaduueckuii Mojenu — MaHeNlb 3allycka TOJDKHA COJEpXaTb WH(POPMAIHIO O

Ha3BaHWUU MOJIENIN U €€ pa3paboTUrKe, 3JIEMEHTHI JIJIsl yCTAHOBKH HavyaJbHBIX 3HAYEHUI paboThl MOJENIN
(mpu HEOOXoaMMOcCTH). HacTpouTs HaBuramuto mo npeszentauu moaenu (Logic, 3D, Statistica u ip.)
Kpurtepun oneHku:

Kputepuu 26 | 1606
1 | Bragenue 6a30BbIMH 3HaHUSMH B TPOGECCHOHATFHON 00JIACTH ¥ B CMEXKHBIX
o0racTsx

2 | BrageHue HaBbIKaMU pELLIEHUS UCCIIEOBATEIbCKUX 3a4a4 M TEXHUUYECKUX
npo0JieM, HECTaHJAPTHBIX 3a/1a4 MITU 33724 MOBBIIICHHON CII0)KHOCTH

3 | BnageHue HaBbIKaMU MCTIOJIb30BaHUSI COBPEMEHHBIX MMAKETOB KOMITbIOTEPHBIX
IIPOrpamMM U TEXHOJIOTUHI

4 | Bragenue HaBbIKaMU O)OPMIICHHS OTUETHBIX MaTepUAJIOB

5 | ITpaBHWJIBHOCTH OTBETOB HA 3aJJaHHBIE BOIPOCHI

UToro 100
CooTBeTCTBHE KPUTEPHUIO

MOJIHO — 2 Oama;

qacTHYHO — 1 6at;

He cooTBeTcTBYeT — () Oaos.

TectupoBaHue
8 cemecTp
l. Pacnionosxure Tansl MMUTAlMOHHOIO MOJEIUPOBAHUS B IIOPSIKE UX BBIIIOJIHEHHUS:
a. Banupanus u Bepudukanys UMUTAIIIOHHON MOJEIN
b. @opMyIMpPOBKa LEIU MOJAEITUPOBAHNS
c. ITocTpoeHre IMUTALIMOHHON MOJEIN
d. BrinonHenune skcnepumMeHTa
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€. CHUcTeMHBII aHAJIN3 U CUHTE3 3aJa4yu

2. Kakue mozaenu onuchIBaoT MpoIecchl B KOTOPBIX OTCYTCTBYIOT BCSAKUE CTy4ailHble BETMUNHBI

U J1a)Ke CITydalHbIe MMPOLIECCHI.

a. JlerepMUHUpOBAHHBIE
b. Croxactuueckue

d. ®dusnyeckue

3. JlonotHMTE:

At MOACIb — 3TO BH] HMHTaLII/IOHHOfI MOACIN B KOTOpOﬁ OIIMCBHIBACTCA IMOBCACHHMEC MHOXKCCTBaA

00BEKTOB, KOTOPBIE 00Pa3YIOT MOBEJACHUE CHCTEMBI B IIEJIOM.
4. KapI[I/IHaJ'II)HO MMPOTHUBOIIOJIOKHBIM METOAOM MOACIINPOBAHUA
ACTCPMUHHUPOBAHHBIM SABJISICTCA ...

a. Croxactuueckoe
b. Marematuueckoe
c. duznueckoe

d. HenmmpepwiBHOE

5. Jononuure:

10

OTHOIICHHIO

At MOACIIb — 3TO BUJ HMHTaHHOHHOﬁ MOJCJIHN, B KOTOpOfI BBIINMOJIHACTCA OIIMCAHUEC ITOBCACHUA

00BbeKTa B KaKOW-THOO MOMEHT BPEMEHH
Kpurepuu oneHuBanust

KoaunuecTBo
[IporeHT mpaBUIBHBIX
HaOpaHHBIX
OTBECTOB 63JIJIOB
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. MeToanuyeckue yKazaHus JJ1s1 00yYAIOIUXCH MO OCBOEHHUIO U CIIUTIIMHBI

K

Meronudeckue yka3zaHWs JUIsi TIOMOINA OOYYAaroImIMMCS B YCIECIIHOM OCBOCHHH JHUCHUIUIMHBI B
COOTBETCTBUU C 3alUIAHMPOBAHHBIMU BHUJAMHU YYEOHOH U CaMOCTOSITENbHOM pabOThl 00yYarouuxcs

pasmerensl B CZIO Moodle: http://moodle.nfygu.ru/course/view.php?id=11039

Metoauueckre ykazaHus K Ja0OpaTopHbIM paboTaM 1O AUCIHMILIUHE

I, cocraBurens FOnanosa B.B., U3narensctBo TU (p) CBDY, 1,75 m.u., 2017 1.

PeliTUHIOBBIN perjiaMeHT 0 JUCHHILINHE:

«MarteMaTHdeckoe |
MMUTALIMOHHOE MOJICIUPOBAHME» HJi CTyAeHTOB HampaBieHuid nmoarotoBku 09.03.03 «lIpuxnagnas
nHpopmatuka», 01.03.02 «ITpuknagHas maremaTtrka u uHGopMaTuKa» (ouHas popma o0yuenus) YacThb

6 cemecTp
MNe | Bua BbinosinsieMoii yueoHoii padorel | KonuuectBo | KonuuectBo Ilpumeuanue
(KOHTPOJIMPYIOLIIHE MATEPHAJIbI) 6am1oB (min) | 6am10B (Max)
HUcnvimanus / Bpewms, uac
Dopmvr CPC
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1 17 17 3HaHUE TEOPUH;
Brimonuenue ad. 19*17JP=174 JIP*36=516 | JIP*56=856 BBITIOJTHEHHE
paboThI [IPAKTUYECKOTO

3a/laHus

2 | CamocTosaTenbHast 2 96 156 B ITUCbMEHHOM BH/JIE

q
pabora
Hroro: 394 600 1006
7 cemecTp
Ne | Bupa BbInoJiHsieMoii yueoHoii padorbl | KonuuectBo | KommuectBo Ilpumeuanue
(KOHTPOJHMPYIOLIHE MATEPHAJIbI) 6aym1oB (min) | 6a0B (mMax)

Ucenvimanus / Bpems, uac

Dopmvr CPC

1 21 21 3HAHUE TEOPUHU;
BeimosnHenue 1ab. 1a*21 JIP*26=426 | JIP*2,96=600 BBIIIOJIHEHHE
paboThI JIP=21y MIPAaKTHYECKOTO

3a/laHus

2 | PacuetHo-rpaduueckas 36 106 B nucemeHHOM BHIE 1O
pak6oTa 154 BapUaHTaM

3 | Oxk3ameHn 364 106 306
Hroro: 36u+36u 456+100 706+300

8 cemecTp
Ne | Bupa BbinoJiHsgeMoil yueOHoii padorbl | KommyectBo | Kommuectso Ipumeuanue
(KOHTPOJMPYIOLIHE MATEPHAJIbI) 6amioB (min) | 6anmoB (max)
Ucnvimanus / Bpems, uac
Dopmvr CPC

1 3HAHUE TEOPUHU;
Breimonaenue nao. 1,59*18 18 18 JIP*36=54 BELIIOJIHEHIE
paboThI JIP=274 JIP*26=3606 0 MPAKTUIECKOTO

3a/laHus

2 | TectupoBanue 44 40 66 OTBETHI HA BOIIPOCHI

3 PI'P 15 4 50 100 B IUCbMEHHOM BHJIE, IO

BapHaHTaM,

3 | Ok3ameHn 364 106 300

Hroro: 46u+364 405+106 706+300

6. DoHJ 01LIEHOYHBIX CpeacTB AJisl MIPOBECACHUSA HpOMe)KyTO'lHOﬁ aTreCTalumn oﬁyqalomnxca mo

JTUCIHUILTHHE

6.1. [Tokazarenu, KpUTEPUH U IIKaAJIa OLICHUBAHUS

3auer

Konap! onneHMBaeMbBIX ITokazarens YpoBHH Kpurepuun ouennBanus Ornenka

KOMITETCHITUHM OLICHMBAHHUS OCBOCHUS (eckpunTOpHI)

(mo m.1.2.PI1JT)

I1K-1.2 CrnocobeH | 3HaTh:  METOAUKY Oceoeno OO0yuaemblit 3aumeno
MPOBOJIUTH OIIEHKY | CHCTEMHOTO aHaJIN3a JIEMOHCTPHUPYET
u 00OCHOBBIBAThL | © MaTeMaTHYECKUN CIIOCOOHOCTH K  MOJIHOH
PEKOMEHTyEMBbIE armapar, CaMOCTOSATCILHOCTH
pelIeHus C YYETOM | UCIOJIb3yEMBIE B (momyckaroTcst
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JIAHHBIX
COBPEMEHHBIX
Hay4YHBIX
HCClIeJOBaHNUHI "
MpUMEHEHUEM
MaTeMaTUIEeCKUX
METOJI0B u
BO3MOXKHOCTEH
MOJICIMPOBAHUS
[IK-2.3 Cnocoben
HCIIO/IL30BAaTh
MIPUHLUIIBI
MMOCTPOCHUS
aApXUTEKTYPhI
MIPOTPaMMHOTO
obecreyeHus 51
BUIIBI  apXUTEKTYDP
MIPOrPpaMMHOI0
obecrnieueHus

TEOPHUH
MOJEIUPOBAHUA,
METOJbI
MaTeMaTHIECKOTO
MO/JICTTUPOBAHMS,
OCHOBHEBIC ITOJXOJbI
HMUTAIIOHHOTO
MOJEIUPOBAHUA U
CITOCOOBI
HUCCIIEIOBaHUS u
aHanmza
IIOCTPOEHHOMU
MOJEIIH;
MIpOrpaMMHBIE
Cpelbl, coAepKalime
WHCTPYMEHTapuii
MO/JIETTUPOBAHHS.
YMeTb: TpPUMEHSTH
YHCJICHHBIC i
CTaTUCTHYCCKHUE
METObI
MaTeMaTHIECKOTO
MO/JICTTMPOBAHMS,
JUCKPETHO-
COOBITUMHEII,
CHCTEMHO-
JTUHAMHAYCCKUAMN u
areHTHBIA IMOJXOJbI
HMUTAIIOHHOTO
MOJEIUPOBAHUS IS
TOAIEPKKU
MPUHATUSA PELICHHH,
HCIIOJIH30BaTh
pa3iuyHbIe
APXUTEKTYP
MIPOrpaMMHOTO
00eCIICUCHHS, TaKHE
Kak  COBpPEMEHHbIE

BUIBI

CpeacTBa CHCTEM
KOMIIBIOTEPHOM
MaTEMAaTHUKHA u
MaKeTbl  MPOTrpaMMm
JUISE CO3IaHus
HMHTAITOHHBIX
MoJelei.
Bnaners: HaBeIkaMu
MOCTPOEHUS
MaTeMaTU4ecKol |
HUMHUTAIIMOHHOM
MOJEIH, METOdaMH
HCCIEIOBaHUS Hu

OIIEHKH MOJyYEHHOH

KOHCYJIbTAIIH c
npernoaaBaTeneM o
COITy TCTBYIOIIIUM
BompocamM) B BbIOOpe
cnocoba pereHust
HECTaHJAPTHBIX 3aJaHui C
UCTIOJIb30BaHUEM
UHCTPYMEHTapHS
COBPEMEHHOTO
IPOrPaMMHOTO
obecnieuenus. IlpucyrcrBue
chopMUpOBaHHOMN

KOMIIETEHIINM Ha BBICOKOM
YpOBHE, CHOCOOHOCTh K €€
JanpHEenemMy
CaMOpa3BUTHIO MU BBICOKOU
aJJalITUBHOCTH
IIPAKTUYECKOTO
IIPUMEHEHNsA B  YCIOBUAX
cBoeil mpodeccuoHanbHOM
JIEeATEIbHOCTH

Ocsoeno

CrniocoGHOCTD
obOyuaroerocs
MPOJEMOHCTPUPOBATH
CaMOCTOSITEIIEHOE
MpUMEHEHHE

3HAHWI, YMEHUH U HaBBIKOB
IIPU PEIICHUU 3aJaHui,
AQHAJIOTUYHBIX TEM, KOTOpBIC
ObLTH pa3o0paHsbI Ha
NPaKTUYECKUX 3aHATUAX C
MpernoaBaTesieM.
OO0yuaembIii BJIQJICCT
TEPMHUHOJIOTHEH, 3HAHUSIMH,
YMEHUSIMH W HaBBIKAMHU B
MPUMEHEHUU
IPOTPAaMMHOTO
obOecrieyeHuss B
npodeCcCuoHAIbLHON
JIESITEIbHOCTH.

cBOEN

3aumeno

Oceoeno

OO0y4aemblii
JI€MOHCTPUPYET
CaMOCTOSITEJIBHOCTh B
NPUMEHEHUN 3HaHWH,
YMEHUH U HaBBIKOB K
PELICHUIO MPAKTUYECKUX H
TEOPETUUECKHUX

3aJJaHUi B TIOJIHOM
COOTBETCTBUH C 00pa3Iom,
JTAaHHBIM IIpETIo/IaBaTelIeM,
I10 3a/1aHUsIM, pELICHHE
KOTOPBIX OBLIO NMOKa3aHO

3aumeno
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MOJICTTH " npernoaaBaTenieM. MMerorces
crocobamMu aHanmmza OIMOKK B  PACKPBITHH
pe3ynbTaToB NOHATHH,  ymoTpeOiIeHun
TOJTy4E€HHBIX TepMUHOB.O0yuaeMblii  HE
peIIeHMiH, Croco0eH CaMOCTOSITENTFHO
CIIOCOOHOCTBIO BBIICTIUTH CYIIECTBEHHBIC U
OpTraHu3aIu’ HECYIIECTBEHHBIC NMPU3HAKH
pa3IUYHBIX  BHJIOB U TPUYUHHO-CIIEICTBEHHBIC
pabort c CBSI3U.
MIPOrPaMMHBIMHU
cpenamu He oceéoeno | HecriocoOHOCTB He
MOJICTUPOBAHUSL  OT o0ydaeMoro 3aumeno
WCIIOJIb30BAHUS CaMOCTOSITSIIEHO
CTaH/IapPTHBIX MPOJEMOHCTPUPOBATH
WHCTPYMEHTOB [0 HAIMYUE  3HAHUH  TIpH
MPOrpPaMMUPOBAHUS pelIeHnn
HOBOTO 3aJJaHuH, KOTOpPhIC OBLTH
(dyHKIMOHATA. MIPEICTaBICHbI
MperoaBaTesieM BMECTE C
00pa3IoM UX peuieHus.
OrtcyTcTBUE
CaMOCTOSITEIbHOCTH B
MPUMECHCHUN YMCHHSI K
HCTIOJIb30BaHUIO
HHCTPYMEHTApHS
MPOrPaMMHOTO
oOecriedeHust JUIsl pELIeHH
3aja4 B po(heCcCHOHANBHOM
JIESITSIIBHOCTH u
HECITOCOOHOCTh
CaMOCTOSITEIIEHO TIPOSIBUTH
HaBBIK MOBTOPEHUS
pelIeHus
MOCTaBIICHHOM 3a/1a4M 110
CTaHJAPTHOMY 00pa3iry.
DK3aMeH
Konpr ITokazarens YpoBHHU Kputepuu onennBanus OrneHka
OLICHUBAEMBbIX OLICHUBAHUs OCBOCHUS (eckpunTopsl)
KOMITCTCHITNH (mo m.1.2.PTIJT)
[K-1.2 3Hath:  MeToAuKy | Beicokmii | OO0y4yaemblit JEMOHCTPUPYET OTJINYHO
Crniocoben CUCTEMHOT'O CIIOCOOHOCTh K MOJTHOM
MIPOBONTH aHaim3a " CaMOCTOSITEILHOCTH
OLIEHKY U | MaTeMaTHUYeCKHi (momyckaroTcsi KOHCYJIbTALUU C
000CHOBHIBATh ammapar, npernoaaBaTenemM 1o
PEKOMEH/yEMbIE | UCIOJBb3YyEMbIE B COIyTCTBYIOIIMM BOIpOCaMm) B
pelieHus c | Teopun cocoba  perieHus
Y4E€TOM JIaHHBIX | MOJIETUPOBAHUS, HECTaHNIAPTHBIX  3aJaHuil  C
COBPEMEHHBIX METOIbI HCTIOJIb30BaHUEM
HAYYHBIX MaTeMaTH4eCKOIro UHCTpyMEHTapus
WCCJICIOBAaHUI W | MOJICTTUPOBAHUS, COBPEMEHHTOITPOrPAMMHOTO
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MIPUMCHCHHEM
MaTeMaTUYECKHUX
METOJI0B )31
BO3MOXKHOCTEH
MOJICIMPOBAHUS
[1K-2.3
Cnocoben
HCIIO0IL30BAaTh
TIPUHITAITBI
MTOCTPOCHHUS
APXUTCKTYPBI
MIPOrPaMMHOTO
obecrieyeHnss o
BHUIBI
APXUTEKTYP
MIPOrPaMMHOTO
obecrnieueHus

OCHOBHBIC ITOIXOIbI
HMHTAIIMOHHOT'O
MOJICTTMPOBAaHUS U
CIIOCOOBI
HCCIICJOBAHUS u
aHaJanu3a
ITIOCTPOECHHOMU
MOJEIIH;
MPOrpaMMHBIE
cpensl,
cozepKalme
WHCTPYMEHTapUui
MOJIETTUPOBAHHS.
YMeTb: TPUMEHSATH
YHCICHHEIC H
CTaTHUCTHYECKHE
METOJIBI
MaTeMaTHYEeCKOTO
MO/JICTTMPOBAHMS,
JTUCKPETHO-
COOBITUMHBIN,
CHCTEMHO-
IUHAMUYECKUN |
areHTHBIN ITOAXO0OBI
HMHTAIIMOHHOI'O
MOJEIUPOBAHUS
JUISE MOAEPKKA
MIPUHATHUSA
peuieHui,
HCITIOJIb30BaTh
pa3InYHbIC
aApXUTEKTYP
MPOrPAMMHOIO
obOecIeyeHus, TAKHE
Kak COBpPEMEHHBIE
CpencTBa  CUCTEM
KOMITBIOTEPHOU
MaTeMaTUKH Hu
MAKEThl MPOTPaMM
JUTSE CO3JIaHus
AMHTALIMOHHBIX
MOJIEJIEN.
Bnanets:
HaBBIKAMH
MIOCTPOEHUSA
MaTeMaTHU4YeCKOM u
HUMHUTAIIMOHHOM
MOJEIH, METOJaMH
HCCIIeJOBaHU Hu
OIICHKU
IIOJIyYEHHOMN
MOJEIIH Hu

BUJIBI

oOecreyeHus. [IpucyrcrBue
c(OpMUPOBAHHON KOMIIETEHIIUU
Ha BBICOKOM YpOBHE, CHOCOOHOCTh
K €€ JaJIbHEUIIEMY
CaMOPa3BUTHIO 5 BBICOKOM
aJaNTUBHOCTH  MPAKTUYECKOTO
IPUMEHEHUS B YCIOBUSIX CBOEH
npodeccuoHanbHOM
JIeSITEJIbHOCTH

bazoBriit

CnocoGHOCTh

oOyyaromierocs
MIPOJIEMOHCTPUPOBATH
CaMOCTOSITENIBHOE TIPUMEHEHNE
3HAHUM, YMEHUN U HABBIKOB

IIPU PELLICHNH 3a/1aHHM,
AQHAJIOTUYHBIX TEM, KOTOPbIE
ObLIH pa3o0paHsbl Ha
MPaKTUYECKUX 3aHATHUAX c
npenoaasateneM.  OOydaemblit
BIIAJICET TEPMUHOJIOTHEH,
3HAHUSAMH, YMEHUSIMU u
HaBbIKAMU B MPUMEHEHUHU
MpOrpaMMHOTO OOecredeHus: B
CBOEM npodeccuoHanbHOM
JIESATEIbHOCTH.

XOPOIIO

Munu-
MaJIbHBIN

OO0y4aeMblii AEMOHCTPHUPYET
CaMOCTOSITEIIEHOCTD B
NPUMEHEHNH 3HaHUH,

YMEHHUH U HAaBBIKOB K

pPELICHUI0O  MPAaKTUYECKUX U
TEOPETUIECKUX

3aJJaHUi B TIOJTHOM

COOTBETCTBUU C 00pa3lioM,
JAaHHBIM IpEeToiaBaTelieM,

10 33JJaHUSIM, PEIICHUE

KOTOPBIX OBLIO NMOKa3aHO
IIPENIOIaBATEIIEM. Nwmerorcs
OIMOKM B PACKPBITUU MOHATHH,
ynotpeOiaeHun
TepMUHOB.O0y4YaeMblii HE
croco0eH CaMOCTOSITEIIBHO
BBIJICIUTh  CYIIECTBEHHbIE U
HECYIIECTBEHHBIE TPHU3HAKH U
NPUYMHHO-CJIEICTBEHHBIE CBA3H.

YIOBJIETBO-
PUTEITBHO

He
OCBOEHBI

HecnocobHocTh

00y4aemMoro caMoCTOATEIEHO
POIEMOHCTPUPOBATH
HAJIMYUE 3HAHUH MPU PeIICHUH
3aJlaHHid, KOTOPbIC OBLIH
IPEICTaBICHBI
IPEerno/IaBaTesIeM BMECTE C

HEYOBJIETBO-
pHUTEIBHO

18




crocobamMu aHanu3a 00pa3LoM UX peLIeHHUS.
pe3yJIbTaToB OtcyTcTBHE

IMMOJIYUCHHBIX CaMOCTOSTCJIIBHOCTU B

peLICHUH, NPUMEHEHUU YMEHUS K
CIIOCOOHOCTBIO UCTIOJIb30BaHUIO HHCTPYMEHTAPHUs
OpraHH3aLuH IPOTrPaMMHOTO O0ECIICUeHHS ISt
Ppa3iIMYHBIX BHU0B pPeICHn 3aga4 B
pabor c npodeccHoHaIbHOM IS TENEHOCTH
MIPOrPaMMHBIMU U HECTIOCOOHOCTD

cpenamu CaMOCTOSTENIFHO TIPOSIBUTD
MOZACIIMPOBAHUA OT HaBBbIK ITOBTOPCHUA PCIICHUA
UCTIOJTb30BAHUS TIOCTABJICHHOH 3a/1a4H T10
CTaHJAPTHBIX CTaHAapTHOMY 00pa3Iy.
UHCTPYMEHTOB IO

IPOTPaMMHUPOBAHUS

HOBOTO

GdbyHKIMOHATA.

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
7 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. MeTomoorus CUCTEMHON TUHAMUKH.
20. ATEHTHBIN MOIX0]] B UMUTAIIUOHHOM MOJICTUPOBAHUHU
8 cemecTp
1. KommnekcHplil moaxo K TECTUPOBAHUIO UMUTALIMOHHON MOJEIH.
2. O1leHKa aIeKBaTHOCTU MOJIENH.
3. Bepudukamnus moeny.
4, Banunanusa nanseix. OLeHKa TOUHOCTH pe3yJIbTaTOB MOJAEIUPOBAHUS.
5. Bamunanus nanseix. OneHKa yCTOWYUBOCTH PE3yJIbTaTOB MOJCIMPOBAHUS.
6. Banunanusa nanseix. OLeHKa 4yBCTBUTENBHOCTA MOJEIIH. .
7. KomnbproTepHbIil SKCIEPUMEHT HA UMUTALIMOHHOW MOJIEIIH.
8. TakTHueckoe MIaHuPOBaHUE UMUTAIUOHHOTO 3KCIIEPUMEHTA.
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9

10.
11.
12.
13.
14.
15.

Copep:xaHue BBIYMCIUTENIBHOTO 3KCIIEPUMEHTA Ha MOJIETU

Mogenu ¢pyHKIMOHUPOBAHUS POU3BOACTBA.

Monenu QyHKIMOHUPOBAHKS MapIIPyTH3aTOPa COOIICHHIA.

Mozens 06paboTKH 3aIIPOCOB CEPBEPOM.

Monens GyHKIMOHUPOBAHUS BBIYHCIUTEIHHON CUCTEMBI.

Monens ¢popMHpOBaHUS JOKYMEHTOOO0POTA B MHPOPMALIMOHHOM CUCTEME.
MopennpoBaHue TPAHCIIOPTHBIX TOTOKOB U CETEM..

Komnerenuun

XapakTepucTHKA 0TBETA HA TeOpeTHYeCKUil Bompoc /
BbITIOJIHEHH S PAKTUYECKOT0 3aJaHUS

KoanuectBo
Ha0paHHBIX
0aJ1J1I0B

J{an MOJIHBINA, Pa3BEPHYTHIM OTBET HA MOCTABJIECHHBLIA BOIPOC,
[I0OKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHWM MO JUCIUILINHE,
JI0Ka3aTEeNbHO PACKPBITHl OCHOBHBIE IOJIOXKEHHS BOIIPOCOB; B
OTBETE€ IMPOCIEKUBACTCA YETKas CTPYKTypa, JOIMYecKas
MOCJIEI0BATENbHOCTh, OTPAKAIOLIA CYIIHOCTb PAaCKPBIBAEMBIX
HOHATHM, TeOopuil. 3HaHHE IO NMPEAMETY IEMOHCTPUPYETCS Ha
¢boHEe TOHMMaHMS €ro B CHCTEME JAaHHOM Hayku U
MEXIUCUMIUIMHAPHBIX ~ CBA3¢ld. MoryT OBITh  JOIYIIEHEI
HEJ0YETHl B ONPEJIEICHUN TIOHATUMN, UCIIPABICHHBIE CTYAEHTOM
CaMOCTOSITEJIBHO B MPOLIECCE OTBETA.

9-10 6.

JlaH TMOJIHBINA, pa3BEpHYTHIM OTBET HAa MOCTABJICHHBIM BOIPOC,
MOKa3aHO YMCHUC BbIACIUTL CYIICCTBCHHBIC 1 HCCYIICCTBCHHLBIC
MpU3HAKY, TMPUINHHO-CIIEACTBEHHbIE CBsi3U. OTBET YETKO
CTPYKTYpUpOBaH, JOrH4YeH. MoryT ObITh JOmymieHsl 2-3
HETOYHOCTH HWJIM HE3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCITPABJICHHBIC
CTYJCHTOM C TIOMOIIIBIO MPENO/1aBaTENsL.

7-8 6.

JlaH HemOoCTaTOYHO TOJIHBIM M HEAOCTAaTOYHO pPa3BEPHYTHIN
oTBeT. JlorMKa W TMOCIIENOBATCIILHOCTh HW3JIOKEHUS HMMCIOT
HapyuieHus. JlomymieHsl OMMOKM B PACKPBITUU TOHSTH,
[K-1.2 ynoTpeOIeHun TEPMHUHOB. CryneHt HE croco0OeH
K-2.3 CaMOCTOATCIIbHO BBIACIINUTL CYHICCTBCHHBIC N HCCYHICCTBCHHBIC

: MpU3HAKA U TNPUYMHHO-CIEJCTBEHHBIE CBS3U. B  oTBete
OTCYTCTBYIOT  BBIBOJBl. = YMEHHME  pACKpHIThb  3HA4YCHHE
000011ICHHBIX 3HAHUI HE TTOKa3aHO.

5-6 6.

OTBeT npezacTaBiseT co00i pa3po3HEHHbBIE 3HAHUS C
CYIIECTBEHHBIMU OIMOKaMU TI0 BONpocy. [IpucyTCTBYOT
(parMeHTapHOCTh, HEJIOTUIHOCTh H3IOKEeHHS. CTYyICHT HE
OCO3HAET CBS3b 00CYXIaeMOT0 BOMPOCa MO OUJIETy ¢ IPYTHMH
00BEKTaMU TUCHUTUTHHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKPETHU3aIUs ¥ I0Ka3aTeIbHOCTh U3JI0KEHUS.
JIOTIOJTHUTETBHBIC ¥ YTOUHSIONIUE BOMPOCHI MPEIOIaBaTEes HE
MIPUBOJIAT K KOPPEKIIMK OTBETA CTYICHTA.

unu

OTBeT Ha BOMPOC MOTHOCTHIO OTCYTCTBYET

unu

OTKka3 OT OTBETa

0 6.

HpaKTqucxoe 3aJaHUEC BBIIIOJIHCHO BEPHO, OTCYTCTBYIOT
OIIOKU Pa3JIMYHLIX TUIIOB. MOFYT OBITH J0IMyHICHbBI HEAOYCTBI
B OIPCACIICHUU HOHHTHﬁ, HCIIPABJICHHLIC CTYACHTOM
CaMOCTOATCIILHO B IMPOLECCE OTBETA.

9-106.

HpaKTI/I‘leCKOG 3aJaHuC BBIINIOJIHECHO B IIOJIHOM

7-8 6.

2 o0weme.JlonynieHa He3HAYNTEIbHAS OINOKA.
3 JlomyIeHbl HEeCKOJIbKO HE3HAYUTEIbHBIX ONIMOOK Pa3IHYHBIX
THUIIOB.

5-6 6.

I[OHYH_[GHBI 3HAYUTEILHBIE OLIMOKH. I[OHOJIHI/ITGJ'ILHBIG n
YTOYHATIOINIMEC BOIMMPOCHI NPCIIOAABATCIIA HE NPUBOIAT K
KOPPCKIUHN OTBETA CTYACHTA.

uiau

06.
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OTCYTCTBYET

Bremonnenue MPAKTUYCCKOr'o 3ajaHusl MOJTHOCTBIO HCBCPHO,

6.3. MeTonudeckue MaTepuallbl, ONpEAEISIOIINE IPOLEAYPB] OLICHUBAHUS

XapakTepucTHUKH
Nnpoueaypbl

Bun npouenypsl

6 cemecTp — 3a4eT, 7, 8 CEMECTpPHI - IK3aMEH

Lesp poueypsl

BBISIBUTH cTeneHb chopmupoBanHocTH komnereHuuu [1K-1.2, TTK-2.3

JlokanbHble  akThl  By3a, | [lonokeHne O NpPOBEAEHUM TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
periaMeHTHpYIoLue NPOMEXYTOUHOW aTTectanuu oOyuatomuxcs CBOY, Bepcus 3.0,
IIPOBEJICHUE MPOLIETYPbI yTBepkaeHO pekTopoM CBOY 19.02.2019 1.
[Tonoxenue o 6amibHO-peTuHTrOBOM cucteme B CBOY, Bepcus 4.0,
yrBepxkaeHo 21.02.2018 r.
CyOBexkTsl, Ha  KOTOPBIX | CTYAEHTHI 3 U 4 Kypca OakanaBpuara
HalnpasJIeHa IpoLeaypa
[Tepuon IIPOBE/ICHUS | JIETHsSI SK3aMEHAIMOHHAs ceccusi Ha 3 Kypce, 3UMHSISL U JIETHSS
IPOLEAYPHI 9K3aMEHAllMOHHAs cecchs Ha 4 Kypce

TpeOGoBaHMS K TOMEIIEHUSIM 1
MaTepHATLHO-TEXHHUECKUM
CpelcTBaM

TpeboBanms K OaHKy | -

OLICHOYHBIX CPENICTB

Onucanue npoBeacHus | B coorBercTBum ¢ m. 5.12 TlonmokeHwst o OayuIbHO-PEHTHHTOBOM

MPOLENYPBI cucteme B CBDY, 3auet «craButcs npu Habope 60 6amnoB». Takum
o0pa3om, mpolieypa 3a4eTa He IpeyCMOTpEeHa.
DK3aMeH TmpuHUMaeTcss B yCcTHOH  Qopme mo  Owmieram.
OK3aMEHAIlMOHHBIM  OWwier 1o JWCUMIUIMHE  BKJIIOYaeT JBa
TEOPETUYECKMX BOIpOCAa M IpaKTUYECKOe 3anaHue. Bpems Ha
MOJATrOTOBKY — | aCTpOHOMHMYECKHI Yac.

[xansr oueHuBanus | lllkxana oneHuBanus pe3ynbTaToB npuseaeHa B 11.6.2. PIT/I.

pe3yabTaTOB

Pesynbratel npoueaypsl

B pesynbprare caaum Bcex 3aJaHUN CTYJSHTY HEOOXOIUMO HabpaTh HE
menee 60 6anoB, YTOOBI MOTYYHUTH 3aUeT.

B pesynbrate cmaum Bcex 3amanuii aig CPC cTyneHTy HE0O0X0auMo
HaOpaTh 45 6amioB, 4TOOI OBITh JOMYIIICHHBIM K DK3aMEHY.
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS
AUCHUTLTUHBE

Ne

ABTOp, Ha3BaHUE, MECTO M3/IaHUS,
n3aarciIbCTBO, 'O U3AaHUA
y4eOHOI TUTeparypbl, BUI U

XapaKTepUCTUKA UHBIX
MH(POPMAIIMOHHBIX PECYPCOB

Hannuue
rpuda,
BU
rpucda

bubnnoreka
TH (¢)
CBdY,
KOJI-BO
IK3EMILISIPO
B

DNEeKTPOHHBIC
U3JIaHUS:
TOYKA
JOCTYyTIa K
pecypey
(HaMMeHOBaH
ue ObC, Ob
CB®Y)

Koanuects
0
CTYJICHTOB

OcHoBHas nuTepatypa’

MaremaTHueckoe MOJCITHPOBAHUE:
Unen. Metoasr. [Ipumepsr / A. A.
Camapckuii, A. II. Muxaiinos. -
N3n. 2-e., wucnp. - Mocksa:
®usmaraur, 2005. - 316 c. : un. -
bubmuorp. : c. 313-316. - ISBN 5-
9221-0120-X : 179.

18

MatemaTtnueckrue METOIbl U
MOJIEJIH JIJIsl MATUCTPAHTOB
SKOHOMUKH: yuel. mocob. / M. C.
Kpacc, b. I1. Uynpsinos. - CII6:
[Turtep, 2006. - 496 c. : um. -
Bubmnuorp. : c. 486-492. - [pun. :
npeaMer. ykas. - ISBN 5-469-
00879-7 : 385,24.

20

18

JononHuTenpHasa qureparypa

MaremaTtnueckoe MOACIMPOBAHUE
B DKOHOMHKE: yued. mocobue s
cryn. By3oB / E. C. Kynnpimiesa,
nox Hayd. pen. b. A. Cycnakosa. -
W3n. 3-e, mepepab. w wmcmp. -
Mocksa: Jlamkos u [, 2007. - 350
c. - ISBN 5-91131-235-2 : 255,00.

18

MopaenupoBanue
nH()OPMAITMOHHBIX u
OUHAMHYECKHX  cHUcTeM:  yueO.
nocobue mis cryd. By3oB / B. K.
Mopo3sos, I'. H. Poraues. - Mocksa:
Axanemums, 2011. - 377 c. : un. -
(Beiciee npodeccuoHanbHOe
obpasoBanue). - bubnuorp. : c. 368-
370. - ISBN 978-5-7695-4221-3 :
574,20.

15

18

3 JIns ynoGCTBa NPOBEIEHUS €XKETOIHOTO OOHOBJIEHHUS NIEPEYHs OCHOBHOM U JIOTIOIHUTENLHON yueOHOM JuTepaTyphl
pEeKOMEHyeTcsl pa3MeIaTh pas3/iesl 7 Ha OTAEIBHOM JIHCTE,C 00s13aTeNIbHOM 0TMETKOM B Y4eOHO# OubimoTeke.
4 PexoMmeHIyeTcs yKa3bIBaTh He 6osiee 3-5 HCTOUHMKOB (¢ rpudamu).
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DJIeMeHTHI MaTeMaTUIECKUX
MoJesneil B TEOpPUHM U TPaKTHKE
CIy4yaWHBIX  TPOIIECCOB:  yueo.
nocobue i CTyA.  BY30B
Oakamaspuara / C. B. Tpodumenko;
M-Bo oOpa3oBanus u Hayku PO,
TU(h) ¢en. roc. aBTOHOMHOTO
0o0pa30oB.  yUpeXAEHUs  BBICII.
npond. obpazoBanus "CBOY um.
M. K. Ammocosa" B. r. Hepronrpu. -
Heprorarpu: Usn-so TU (¢)CBDY,
2013. - 193 c. - bubnuorp. : c. 190.
- ISBN 978-5-91243-061-9
280,00.
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8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET» (1aJ1€e
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 HanmeHnoBaHue ay1uTOpHi,
. . ITepedyenn obopynoBanus
n/n 3aHATHIR* KaOUHeTOoB, JJadopaTopuili u mp.
JlexuroHHBIE MynbTUMEINIHBI KaOMHET MHTEPAKTUBHAsA JOCKA,
1. | 3aHsTHA HOYTOYK, MyJIbTUMEIUHHBIN
IPOEKTOP
JlaGopaTopHsble KommnbrotepHsle ki1accsl Kao. MHTEPAaKTUBHAs TOCKa,
2. | 3aHATHA 201,207 KOMIIBIOTEPBI ,
MYJIbTUMEAUNHBINA TPOEKTOP
3 Ionroroska k CPC | Kabunet miis CPC Ne 402 Komnerorep, noctyn k
MHTEPHET

10. [lepeyenb HH(pOPMALIMOHHBIX TEXHOJIOT M, HCNOJIb3yeMbIX IIPH OCYIIeCTBJICHUH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILIMHE, BKJIYas epevyeHb NPOrpaMMHOro odecnedeHust
¥ HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. [lepeuenb nHGOPMALIMOHHBIX TEXHOJIOT MM, HCIIOIB3YEMBIX IIPU OCYILECTBICHUH
00pa30BaTENBLHOTO MPOLECCa 110 JUCIUILIHHE’
IIpn ocymiecTBiaeHnn 00pa30BaTENBHOrO Ipoliecca MO JIUCHMIUIMHE HCHOJIB3YIOTCA CIENyHOIne
UH(POPMALMOHHBIE TEXHOJIOTHH:
® JCIOJb30BAaHUE HA 3aHATUAX 3JIEKTPOHHBIX M3IaHUN (YTEHHE JIEKUUH C UCIOJIb30BAaHUEM Claij-
IpEe3eHTAlNH, 3JIEKTPOHHOT0 y4eOHOro mocooust), BUe0- U ayinoMarepuanon (uepe3 HTepHeT);
e oOpraHm3aiys B3aUMOJCUCTBUA C OOYYAIOIIMMHUCSA TMOCPEACTBOM JNIEKTpoHHONH mouTel u CJ1O
Moodle.
10.2. TlepeueHs mporpaMMHOT0 0becTieueHHs
Windows, MSOffice, MSVisio, MathCad, Anylogic. Open Office, AnylogicPersonalLearningEdition
(https://www.anylogic.ru/downloads/

10.3. IlepeueHs HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
He ucnons3yrorcs.

B mepedHe MOTYT OBITh yKa3aHbl TaKUE MH()OPMAIMOHHBIE TEXHOJNOTHH, KaK MCIIOJNb30BAHHE HA 3aHSTUAX JIEKTPOHHBIX M3/IaHHMI (4TEHHE NEKIMH ¢
HCIIONB30BaHNUEM CIAiI-TIPe3eHTALHIA, JJIEKTPOHHOTO Kypca JISKIHUH, TpanuecKiux 00BbEKTOB, BHIEO- ay M0~ MaTepHaIoB (depe3 IHTepHeT), BUPTYyaIbHBIX
nabopaTopuii, MPaKTHKYMOB), CIICHUATU3UPOBAHHBIX U O(MHCHBIX MpOrpaMM, WHGOOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpPTaHH3aLMsI
B3aHMOJICUCTBHS ¢ 00YJaIOMIIMUCS OCPEACTBOM dIEKTPOHHO IOUTH, (HOpyMOB, FIHTepHET-TpyIII, CKAlill, 4aThl, BHACOKOH(EPEHIICBA3b, KOMIBIOTEPHOE
TECTHPOBaHHUE, JUCTAHIVOHHBIC 3aHATUS (OJIMMIMAB], KOH(pEpeHIHN), BeOUHAp (CeMHUHAp, OpraHU30BaHHbBIH depe3 VIHTEepHeET), IIOArOTOBKA IIPOESKTOB
CHCIIOJIb30BAaHUEM JIIEKTPOHHOTO O(¥ica UM 0OOTOUYKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.B.04 MATEMATUYECKOE I UMUTAIIMOHHOE MOJIEJIMPOBAHHUE

YueOusIi
rona

BHecenHnble U3MEHEHU

[Ipenonasareins
(®HO)

IIporokon 3acenanus
BBIITY CKAIOILIE 1
kadenpsi(gara,Homep), PO
3aB.kadeapoil, MoANUch

B mabnuye ykaszwvieaemcsi moabko Xapakmep usMeHeHull (Hanpumep, U3MeHeHue membl, CHUCKA
UCTMOYHUKO8 NO meMe UIU MeMam, Cpeocms HPOMEd’CYMOUHO20 KOHMPOA) C YKA3AHUEeM NYHKMOS
paboueti npoecpammuvl. Camo cooepiicanue UIMEHEHUU OQOPMAAEMC NPULOHNCEHUEM NO CKBO3HOU

Hymepayuu.
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