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1.

He.]]l/l, 3ala'Yi U IVIAHUPYEMBIC PE3YJIbTAaThbl oﬁyqunﬂ o AMCIOMIIJINHE

HCHBIO HU3Yy4YCHUA NUCHUIUIMHBI ((MOI[GJIHpOBaHI/IC CUCTCM)» ABJIACTCA U3YUYCHHUC U OCBOCHUC
CTYACHTAaMU MCTOAOB aHaJin3a U CUHTE3a CJIIOKHBIX CUCTCM Ha OCHOBC MOACIIMPOBAHUSA HA OBM.

3aﬂaanI/I JUCIHUITIIMHBI ABJIAKOTCA:

— OCBOCHHE TEOPETUUECKUX ACIIEKTOB MOJEIIMPOBAHUS CUCTEM;
— MpHOOpeTEeHUE MPAKTUYECKUX HABBIKOB MOJICITMPOBaHUS cucteM Ha DBM;

— OCBOEHHUE UHCTPYMEHTAIIBHBIX CPEJICTB MOJAEITUPOBAHNS CUCTEM;

— HCIOJIb30BaHUE METOJIOB U MHCTPYMEHTAIBHBIX CPEIACTB MOJEIMPOBAHUS CUCTEM B 3a/1a4ax

aHaJin3a U CMHTE3a CIIOKHBIX CUCTCM.

OO0yuenue no pucuuIuinHe «MoJenupoBaHUe CUCTEM» HAINPaBICHO Ha (OPMHUPOBAHUE Y

00y4JarOIUXCsl CIEAYIONUX KOMITETEHITHI:

Kox n HamMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopsl JOCTHXKEHUS] KOMIETEHIIHN

OIIK-3. Cnoco0eH pemaTh cTaHAapTHBIC
3a1a4u Npo(ecCuOHANbHOM AesTETbHOCTH Ha
OCHOBE MH(OPMAIIMOHHOH U
O6ubnuorpaduueckon KyJIbTypHl C
npUMEHEHHEM HH()OPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH U C y4eTOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIIIOHHON
6e3omacHOCTH

NOIIK-3.1 3naeT npuHLUIBI, METOBI U
CpeICTBa PEUICHUs] CTAHJAPTHBIX 3a1a4
npoeCCUOHATILHOM 1eATEIbHOCTH Ha OCHOBE
nHpOPMAMOHHON 1 6ubnuorpaduueckon
KYJIbTYpBI C MPUMEHEHUEM HH(OPMAIIIOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTUH U C Y4eTOM
OCHOBHBIX TpeOOBaHUH HH(OPMAIIMOHHOMN
0€30MaCHOCTH.
NOIIK-3.2 VmeeT pemats cTaHAApTHBIE
3aa4u Mpo(ecCHOHANTBHOM NesITeTbHOCTH Ha
OCHOBE MH(OPMALIMOHHOH U
o6ubnuorpaduyeckont KyJabTyphl C
pUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH U C Y4eTOM
OCHOBHBIX TpeOOBaHUI HH(POPMAIIMOHHOMN
6e30macHOCTH
HMOIIK-3.3 IMeeT HaBLIKH ITOATOTOBKHU
0030pOB, aHHOTAIMH, COCTaBICHHUS
pedeparoB, HAYIHBIX TOKIAJIOB,
nyOnukanuit 1 6udnuorpaduu o HayqHo-
UCCIIEI0BATENBCKON paboTe ¢ yueToM
TpeGoBaHni HH(POPMAITMOHHON
0€30MaCHOCTH.

[1K-3. CnocoOeH ynpaBisTh MPOSKTaMH B
obmactu T Ha OCHOBE MOJTy4YEHHBIX, TUIAHOB
IIPOCKTOB B YCIIOBUAX, KOI1A IIPOCKT HE
BBIXOJMT 32 MIPENEIbl yTBEPKACHHBIX
[apaMeTpoB

HNIIK-3.1. 3HaeT criocoObl ynpaBieHUs
MPOEKTaMHU MO CO3/IaHUI0 HH(POPMAITMOHHBIX
¥ aBTOMAaTU3UPOBAHHBIX CUCTEM 10
00paboTke HHPOPMAITUH U CHCTEM
yIpaBJICHUS

NIIK-3.2. YMmeet ynpaBisTh IPOEKTaMU B
obmactu UT u AUC no o6paboTke
MH(POPMALIUU COTTIACHO TEXHUYECKOMY
3aJJaHUIO

NIIK-3.3. ImeeT HaBbIKM UCIIOJIB30BaHUs
MPOTPaMMHOTO 0OecTieueHUs IS
ynpasieHus npoekramu B cepe UT u
AUC no oOpaboTke nHPOpPMALIUU U
0cOOEHHOCTEH X yNpaBJICHUs




2. MecTo IMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM NIPOrpaMmbl

JlMcuuIuinHa OTHOCHUTCS K KaTeropuu 3JEKTHBHBIX IUCHMIUIMH brioka 1. JlucuurniuHel
(Momynu) yueGHOTO IJIaHa MporpamMmbl OakagaBpuara.
JIMCIUIIINHA B3aMMOCBSA3aHA JIOTUYECKU U COJAEPKATEIHbHO-METOJMUYECKH CO CIIeIyIOIUMHU
JucuMIIMHaMy U npaktukamu OITOIT:

Teopust nH(DOPMAITMOHHBIX TIPOIIECCOB U CUCTEM;
CucTeMHBIN aHaJIN3;

HanexxHocTb, 3proHOMHKA U KaYECTBO CHCTEM YIIPaBJICHUS;

Merononorust DevOps;
CucreMHoe AIMHUHUCTPUPOBAHUC,

[IpousBoAcTBEeHHAs MPAKTHKA (POEKTHO-TEXHOJIOTUYECKAs);

[IpousBoacTBEeHHAs MPaKTHKA (MPEIAUIIIOMHA);

BrInonHeHne 1 3ammra BeITyCKHOM KBaTU(PHUKAIIMOHHONW PaOOTHI.

3. Crpykrypa 4 coaep:kaHue JUCHUIINHbBI

OOmiasi TPyIOEMKOCTh JNUCIUIUIMHBI COCTaBIseT 4 3a4eTHbIE eOUHUIBL, T.e. 144
aKaJIeMUYECKUX Yaca.
3.1 Buabl yueOHOM pad0ThI M TPYA0EMKOCTh (110 popmMamM 00yueHU)
3.1.1. Ounas popma oOydeHus
Ne N KosmuecrBo | CemecTpsl
Buj yueOHoit padoThI
n/n 4acoB 5
1 AyIMTOpHBIE 3aHATHS 54 54
B Tom unciie:
1.1 | Jlekuuu 18 18
1.2 | CemuHapcKkue/IpakTUYECKHE 3aHATHS
1.3 | JlaGopaTopHbIe 3aHATHS 36 36
2 CamocrosiTe1bHas padoTa 90 90
B Tom unciie:
2.1 | [loaroroBka u BBINIOJHEHKE JJAOOPATOPHBIX padOT 90 90
3 IIpoMeskyTOUHAsSI aTTeCTALUS
DOk3amMmeH/3a4yet/mud.3auet 9K3aMEH 9K3aMEH
Hroro: 144 144
3.1.2. 3aounas ¢popma oOyueHHs
Ne . KoianuectBo | CeMecTpsl
Buj yueOHoit padoThI
n/n 4acoB 5
1 AyIMTOpHBIE 3aHATHS 8 8
B Tom unciie:
1.1 Jlexuun 4 4
1.2 | CemuHapckue/IpakTUYECKHE 3aHATHS
1.3 | JlaGopaTopHbIe 3aHATHS 4 4
2 CamocrosiTe1bHas padoTa 136 136
B ToMm uncie:
2.1 | [loaroroBka u BBINIOJHEHKE JJAOOPATOPHBIX padOT 136 136
3 IIpoMeskyTOUHAsI aTTeCTALUS
DOk3ameH/3a4yer/mud.3auet 9K3aMEH 9K3aMEH
Hroro: 144 144




3.2TemaTu4ecKuil IJIaH U3YYEeHUS TUCHUILIMHBI (110 (popMamM 00yueHH )

3.2.1 Oynas ¢popma oOyueHust

n/n

Pa3genbl/TeMbl
JAUCHUTLINHBI

TpynoemkocTs, yac

Bcero

AynurTopHas padora

Jlek-

o

Cemu-
Hapckue/
NPaKTH-
YecKue
3aHATHS

JIa6o-

parop-
HBIC 3a-
HATHUA

[Ipak-
TUYeC-
Kast
noJi-
TOTOB-
Ka

Camoc-
ToOSI-
TeJb-
Hasl pa-
oorTa

Jlexmug 1

[lonsiTue M CYUIHOCTH TEOPUHU
MOJICJIMPOBAHUS TPOLECCOB U
CUCTEM

MopenupoBaHue Kak METO/l HAyYHOTO
no3Hanus. CyluHocTb MeToaa
MozenupoBanus. Llens MonenupoBanus
U aIeKBATHOCTH MOJIEIIH.
MopenupoBaHHe CIOKHBIX CUCTEM.
CucteMHbIN MOAXOMA B MOJEIMPOBAHUHU
CHCTEM.

1.1

JIaGopaTopHbI€ 3aHATHSL.
OreHKa BepOSATHOCTH COOBITHIA.

1.2

JlaGopaTopHbIe 3aHATHSL.
CraTtucTudeckoe MOJICIMPOBAHUE
rpoiieccoB U cucteM Ha OBM.

Jlexnusg 2

Krnaccudukanus BUI0B MOJCIUPOBAHUS
MPOLECCOB U CUCTEM
Krnaccudukannonnsie npusHaku. Bumbl
mopeieii. CTaTuueckue u
IuHaMuueckue moaenu. HenpepoiBHbIe,
JTUCKPETHBIE U TUOPUIHBIE MOJICIIH.
JleTepMUHUPOBAHHBIE U
CTOXaCTHYECKHE MOJCIIH.
AHalnuTHYECKHE U UMHTAIIMOHHEIE
MOJIEJIH.

2.1

JlaGopaTopHbIe 3aHSTHUSI.
Mojenu cTOXaCTUYECKUX CUCTEM

Jlexuus.3

Cratuctuueckoe MOJENNpPOBaHKE
polieccoB U cucteM Ha DBM
[Tonstue merona Monre-Kapio.
IIpumepsl 3aaa4, pelraeMsIx ¢
nomoipio Meroga Monte-Kapio.
CrnyuaiiHble ¥ KBa3UCIy4alHbIE YHCIA.
IIporpammHBIE reHEpaTOPHI
KBa3UCIy4alHbIX YHCEIL.
Konrpyentnslii anroputM. MMuranus
CIIy4aiHbIX BEJIMUUH U COOBITH.

3.1

JIaGopaTopHbI€ 3aHATHSL.
W3ydeHue cucTeMbl MOICTMPOBAHUS

10




GPSS Studio

Jlexuus 4

Monenu cToXacTU4ECKUX CUCTEM.
Croxactuueckue cucreMbl. Monenu
CTOXaCTHUYECKUX cucTeM. CrucTeMsl
MaccoBoro oocmyskuBanus. OCHOBHbBIE
MOHSTHSI TEOPUU BEPOSATHOCTEH.
[TapameTpsl cuctembl. CriocoObl
OLICHMBaHUA napameTpos. [Ipumep
OLICHUBaHHUs napaMeTpos. IIpocrenmuit
notok. @opmyina Ilyaccona. Ilpumepst
ucnosb3oBanHus popmysl Ilyaccona.

4.1

JlaGopaTopHbI€ 3aHATHSL.
N3yuenue a3bika Moaenuposanus GPSS
cucrembl MofenupoBanust GPSS Studio

10

Jlexunus 5

MapxkoBckue nponeccsl. Moaenu
CHCTEM MacCOBOT'O OOCITY>KUBAHHS
IToHsATHE MapKOBCKOTO IIpoLecca.
Knaccudukanus. I'pad cocrosnuii u
nepexo10B. YpasHeHue Koiamoroposa.
Monens cucTeMbl MacCOBOI'O
00CITy’)KUBaHUs ¢ HEOTPaHUUECHHON
ouepenblo. [lapamerpsl.
Maremarnueckoe onucanue. Popmyina
XuHuuHa- [lonaveka.

5.1

JIaGopaTopHbI€ 3aHATHSL.
Nmuranmonnoe moaenupoBanne CMO
MM1 B cucreme monenuposanus GPSS
Studio.

10

Jlexuus 6

HNmuTanroHHOE MOIEIIMPOBAHUE.
[ToHsITHE UMUTALITMOHHOTO
MojienupoBanusi. O0IacTH MPUMEHEHHUS.
HenpepeiBHBIE U JUCKPETHBIE MOJEIIN.
Meroas! IporpaMMHON peatn3alun
MOJCJIMPYEMBIX ITPOLIECCOB.
IIporpamMMHas peanu3anus CIy4aiHbIX
BEJIMYMH C pa3HbIMU 3aKOHAMU
pacnpenenenus. Metos o0paTHOM
¢byskuuu. Mmmoctpanus Ha MOJIeNn
MaccoOBOr0 00CITyKMBaHUSI.

6.1

JlaGopaTopHbIe 3aHATHSL.
Nmuranmonnoe moaenupoBanne CMO
MGn B cucreme mogenupoBanus GPSS
Studio.

10

Jlexuus 7

MopenupoBaHue CUCTEM € ITOMOILBIO
TE€HETUYECKOT O aIrOpUTMa.
O06o06muieHHas 610K-cxema
reHETUYECKOro anropurma. Kpurepun
ocTa”oBa ajiroput™ma. MHunmanusanus
HonyJiALUY. Buabl ceneKuuu.
[IponopuronanbHas CEeneKUHUs.
Panrosas cenexkuus. TypHupHas




CCIICKII M.

7.1

JlaGopaTopHbI€ 3aHATHSL.

Pemrenue 3a1aun KOMMHBOSDKEpa
METOJIOM T'€HETHYECKOT'0 aJlTOpUTMA
(pa3paboTka aaropurMa).

10

Jlexuus 8

MonennpoBaHUE CUCTEM C TIOMOILBIO
TE€HETUYECKOTO allropuT™Ma. Buibl
ckpemyBaHuid. OgHOTOUEYHOE
ckpemuBanue. PaBHomepHoOe
CKkpemuBanue. PekomOuHanus ¢
IIOMOIIBI0 Macok. OnepaTopsl MyTallUH.
MyTanus 11 NOpsSAKOBOTO
npenacrasiaeHus. Myrauus 1uis
OMHAPHOTO MPEJICTABICHHSL.

10

8.1

JIaGopaTopHbI€ 3aHATHSL.

Pemrenue 3a1aun KOMMHUBOsSDKEpa
METOJIOM T'€HETHYECKOT'0 aJITOpUTMA
(mporpamMmHasi peajnu3anusi).

10

Hroro

144

18

36

90

3.2.2 3aounas ¢opma oOydeHus

Ne
n/n

Pa3genbl/TeMbl
JAACHUATLINHBI

TpynoemkocTs, yac

Bcero

AynurTopHas padora

Jlek-
An

Cemu-
Hapckue/
NPaKTH-
YecKue
3aHATHS

[Ipak-
JlaGo- [rmuec-
parop- | kxas
HBIE 3a- | IMOJI-
HATUS |[FOTOB-
Ka

Camoc-
ToOSI-
TeJb-
Hasl pa-
oorTa

Jlexmmsa 1
[TonsiTHE M CYIIHOCTH TEOPUU
MOJEJIMPOBAHUS IPOLIECCOB U CUCTEM

8,5

0,5

1.1

JlaGopatopHas pabora 1.
OreHKa BepOSATHOCTH COOBITHIA.

8,25

0,25

1.2

JlaGopatopHas pabora 2.
CraTtucTudeckoe MOJICIMPOBAHUE
MpOIEeCcCOB M cucTeM Ha OBM.

8,25

0,25

Jlexnusg 2
Krnaccudukanus BUI0B MOJCIUPOBAHUS
MIPOLIECCOB M CUCTEM

8,5

0,5

2.1

JlaGopatopHas pabora 3.
Mojenu cTOXaCTUYECKUX CUCTEM

8,5

0,5

Jlexuums.3
CrarucTrueckoe MOJEITUPOBAHNE
npolieccoB U cucteM Ha OBM

8,5

0,5

3.1

JlaGopatopHas paborta 4.
W3ydenue cucTeMbl MOACTHPOBAHUS

GPSS Studio

8,5

0,5

Jlexknus 4
Mogenu cTOXacTHYECKUX CUCTEM.

8,5

0,5




JlaGopatopHas pabora 5.
Nzyuenue a3pika moaenupoBanus GPSS| 8,5 0,5 8
cucreMbl MogenupoBanust GPSS Studio

4.1

Jlexunus 5
Mapxkosckue npoueccsl. Moaenu 8,5 0,5 8
CHCTEM MacCOBOT'0 OOCITY>KUBAHHSI

5.1 | JIabopatopnast pabora 6.
Nmuranmonnoe moaenupoBanne CMO
MM1 1 MMn B cucteme
monenupoBanusi GPSS Studio.

8,5 0,5 8

Jlexknusa 6
NmuranionHoe MoieIupoOBaHuE

8,5 0,5 8

6.1 | JJaboparopHas pabora 7.
Nmuranmonnoe moaenupoBanne CMO
MGn u GGn B cucteMe MOJIEIMPOBAHUS
GPSS Studio.

8,5 0,5 8

Jlexus 7
MoaenupoBaHHe CUCTEM € IIOMOILIBIO 8,5 0,5 8
T€HETUYECKOI0 aJIropuT™Ma

JlaGopatopHas pabora 8.

7.1 | Pemenue 3a1a4yu KOMMUBOsKEpa
METOJIOM T'€HETHYECKOT'0 aJlTOpUTMA
(pa3paboTKa alNropuT™Ma).

Jlexmus 8
8 MoaenupoBaHHe CUCTEM € IIOMOILIBIO 8.5 0,5
TEHETUYECKOT0 aIropuTMa.

8.1 | Jlabopartopnas pabora 9.

Pemrenue 3a1aun KOMMHUBOSDKEpa
METOJIOM T'€HETHYECKOT'0 aJlTOPUTMA
(mporpamMmHasi peajau3anusi).

8,5 0,5 8

Hroro 144 4 4 136

3.3 Coaep:kanue pa3iesioB AU CHUILINHBI

1. Ilousitue m CYIIHOCTDH TCOPUUA MOACIUPOBAHUSA MPOLUECCOB U CUCTEM

MOI[GJIHpOBaHI/Ie KakK MCTOA HAYYHOT'O ITO3HAaHMHA. CYH_[HOCTB MCTOJa MOIACIMPOBAHUS. I_ICJIB
MOZACIIMPOBAHNA U AACKBATHOCTb MO/JICIIN. MO,Z[GHI/IpOBaHI/Ie CJIOJKHBIX CHCTEM.

CucTeMHBIH noaxoa B MOACIUPOBAHHUU CUCTCM.
2. Knaccupuxanusi BUI0B MOJEJMPOBAHNS MIPOLECCOB H CHCTEM

Knaccugukanuonnsie npusHaku. Bumgsl moneneit. Cratudeckue M JWHAMHYECKHE MOJICIH.
HenpepsiBHble, TUCKpeTHBIE U THOpUIHBIE MOJenu. JleTepMUHUPOBAHHBIE U CTOXaCTUYECKUE
MOACIIN. AHanuTHdeckue u UMHUTALITMOHHBIC MOACIIN.

3. CraTucTHYecKoe MOJAeJTHPOBAHME IPOLECCOB U cucTeM Ha JBM

[Tonsatue merona Mounre-Kapino. Ilpumepsl 3amad, pemaembx ¢ MOMOLIbIO MeToAa MoOHTe-
Kapno. Cnyuaiinsle n kBa3zucitydaiiHble uyncia. [IporpaMMHble reHepaTOpbl KBa3HUCIy4alHbIX
yrcen. KonrpyeHtHslil anroputM. Mutanus ciay4aiiHbIX BEJIMYUH U COOBITHI.

4. Mojaen CTOXaCTHYeCKHX CHCTEM.

CroxacTuueckue CHUCTEMbl. Mojaenu CcToxacTudeckux cucreM. CHcTeMbl MaccoBOIO
obcmykuBaHus. OCHOBHbIE TIOHATHS Teopuu BepositHocTell. [lapamerpsr cuctembl. CriocoObI
olicHMBaHUA napaMerpoB. IIpumep onenuBanusa napamerpos. IIpocreimmuit morok. ®opmyiia
ITyaccona. [Ipumeps! ucnosnn3oBanus Gpopmyuisl [lyaccona.

5. MapkoBckue npoueccbl. Moaean cHCTeM MacCOBOro 00CTy:KUBAHUS

IMonsarue mapkoBckoro npouecca. Knaccudukarus. I'pad cocTosHmii 1 nepexonoB. YpaBHeHUE
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Konmoroposa. Mogienb cucTeMbl MacCOBOTO OOCTYKHBAHUS C HEOTPAaHMUEHHOM OuepeIbio.
[Tapamerpsl. MaTemaTuecKoe ONMCaHUE.
6. MMuTanmoHHoe Moae/JIMPOBaHMe.

[TonsTre wMUTanOHHOTO MonenupoBanus. OOnactu mnpuMeHeHus. HemnpepwsiBHBIE U
JUCKPETHBIE MOJENU. MeTonbl NPOrpaMMHOM peali3aludyd  MOJCIHUPYEMBIX POLECCOB.
[IporpammHas peanusanus Cily4allHbIX BEJIMYMH C Pa3HbIMHU 3aKOHAMHM pacnpeneneHus. Meron
oOparHo#t ¢pyHkmu. MmocTpariius Ha MO MacCOBOTO OOCTYKUBAHHUSL.

7. MopeaupoBaHue CUCTEM € MOMOIIb FeHETHYECKOr0 AJIrOpuT™MA.

OO6o0menHass OJIOK-CXeMa TEeHETHYEeCKOro anroputMa. KpuTepun OCTaHOBa alropuTMa.
Nanmmanuzauus nonynsuud. Buael cenexkuuu. [IponopunonHanbHas cenekius. Panrosas
cenekuusi. TypHupHas cenekuusi. Buabl ckpempBanuii. OTHOTOUEYHOE CKpPELIUBaHNE.
PaBHOMepHOE ckpemmBaHue. PexomOuHaims ¢ momomplo Macok. OrmepaTopsl MyTalldu.
MyTanus s HOpsSAKOBOTO TpeacTaBieHus. MyTtanus AJis OMHAPHOTO TIPEICTABICHUSI.

3.4 TemaTuka CeMUHAPCKUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHHI
3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS
CeMuHapckue ¥ MPaKTUYECKUE 3aHATUS HE IPEAYCMOTPEHBI.

3.4.2 JlaGopaTopHbIe 3aHATUS

JlaGopaTopHas pa6ora 1. OueHka BepOSATHOCTH COOBITHIA.

JlaGopaTopHas padora 2. CtaTucTH4YECKOE MOJIEIUPOBAHNE IPOLIECCOB U cucTeM Ha DBM.
JlaGopaTopHas paGora 3. Mozaenu CTOXaCTHUECKHUX CHCTEM.

JlaGopaTopHas pa6ora 4. V3zyuenue cucremsl Mogenuposanust GPSS Studio

Jlaboparopnasi paGora 5. 13yuenue si3pika monenupoBanuss GPSS. Cucrembl MojaenupoBaHHs
GPSS Studio

JlaGopaTopHas padora 6. lImuraunonnoe monenupoBanne CMO MMI1 u MMn B cucrteme
monenupoBanus GPSS Studio.

JlaGopaTopHas padora 7. ImuraunonHoe moaenuposanue CMO MGn u GGn B cucrteme
monenupoBanus GPSS Studio.

JlaGopaTopHas paGora 8. Pemienue 3agaun KOMMUBOSIKEPAa METOI0M T€HETUYECKOTO aJITOPUTMA
(pa3zpaboTka anropurMa).

JlabopaTropHnasi padora 9. Perenue 3a1auu KOMMHBOSIKEPAa METOJIOM T€HETHUECKOTO alropuTMa
(mporpammHas peanu3anus).

3.5 TemaTuka KypcoOBbIX IPOEKTOB (KyPCOBBIX padoT)
KypcoBbie mpoekTsl (paboThl) HE MPETyCMOTPEHBI.

4. Y4eOHO-METOIUYECKOE U I/IH(l)OpMaIII/IOHHOC odecrieueHue

4.1 HopmatusHbie 10KyMeHTHI 1 'OCTb1
1. https://fgos.ru/fgos/fgos-01-03-02-prikladnaya-matematika-i-informatika-9/ 2. "Ilonoxxenust 06
opraHu3anuu 06pazoBaTenbHOro npouecca B MockoBckoM [TonutexHU4YecKoM yHHUBepcUuTeTe"

4.2 OcHOBHas JUTEpaTypa

1. Bacwimuii boes, Pycnan Cpinmuenko KomnbroTepHOE MOAEIUPOBAHUE.
(http://www.intuit.ru/studies/courses/643/499/info)

2. boes, B./l. Komnbsiorepaoe monenuposanue / B.JI. boes, P.II. Ceimuenko. - M. :
Wutepuer-Ynusepcurer Mapopmanmonnsix Texnonoruii, 2010. - 455 c. : un.,tabm.,
cxeM. http://biblioclub.ru/index.php?page=book&id=233705

3. Bposun B. M., Cypkosa JI. E. , Baientunos B. A. Teopust cucteM 1 CUCTEMHBIN
aHaJIM3: y4eOHHK.

(http://biblioclub.ru/index.php?page=book red&id=453515&razdel=276)
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4. Buxtop Adonun, Cepreit @enocur. MonenupoBaHue CUCTEM.
(http://www.intuit.ru/studies/courses/623/479/info)

4.3 JonosiHUTEILHAS JIUTEPATYpPA
He npenycmorpena.

4.4 DyieKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCYpPChI
OO0P HaxoguTcs B pa3paboTKe.

4.5 JInueH3noHHOE U CBOOOTHO pacHpocTpaHsieMoe MPOrpaMMHOe ofecriedyeHne

I[JI?I yCieurHoro OCBOCHUA JUCHUIUIMHBI, CTYACHT HUCIHOJB3YCT CICAYIOIIHUC MPOrpaMMHBIC

CpencTBa:
¢ Microsoft Power Point 2000;
Microsoft Word;

[}
*  Microsoft Exel;
o GPSS Studio.

4.6 CoBpemMeHHbIe NIPo¢ecCHOHATbHBIE 0a3bI JAHHBIX U MH(OPMAIIMOHHBbIE
CIIPaAaBOYHbIC CUCTCMbI

1. https://urait.ru/

2. https://www.iprbookshop.ru/

3. https://e.lanbook.com/

5. MarepuajbHO-TeXHHUYECKOE oDecnedeHue

s mpoBeneHHUs J1a0OpaTOpHBIX pabOT HEOOXOIUM KOMIBIOTEpHBIH kiacc (He wmenee 30
MOCAZI0YHBIX MECT) C YCTAHOBJICHHBIM IPOrPaMMHBIM 00eCIeUeHHEM U TTOAKIIIOYCHHBIM HHTEPHET-
COEIUHEHUEM.

6. MeToauueckue peKoOMeHIAIUN
6.1 MeToguueckue peKoOMeH/IaIUN JIJIsl IpenoaBaTeJieii Mo OpraHu3aunu

00y4eHUs
Jnis mpoBeleHHs 3aHATUH TPEroAaBaTeNb IOJNb3YyeTcsl y4eOHMKOM, 1O YUTaeMOMY Kypcy,
KOHCIIEKTOM JICKIIUH, KOMIBIOTEPHBIMH MPE3CHTALUAMH JUIs 0ojee HarsiIHOTO H3JI0KEHHS
YUTAEMOT'0 Kypca JIEKIUH.
[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DenepaibHBIM IOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICIIETO OOpa30BaHMSA [0 HAIPABICHHUIO MOATOTOBKM OakamaBpoB 09.03.02.-
WudpopmanoHHbIe CUCTEMBI U TEXHOJIOTHH.

6.2 MeTozmqecm/Ie YRazanus AJist oﬁyqaloumxca 10 OCBOCHHU IO M CIHUIIJIMHBI
Jist CTyIGHTOB MOJTOTOBJICHBI M UCTIOJIB3YIOTCSl YUEOHUK O AUCHUIUIMHE; METOJUUECKUE
yKa3aHUsI 110 BBITIOJIHEHUIO JIA00OPaTOPHBIX paboT.

7. DOHJI OLEHOYHBbIX CPEACTB
7.1 MeToaAbl KOHTPOJIS U OLICHUBAHUS Pe3yJbTATOB 00y4eHUs

B npouecce oOyueHHMsS HCIONB3YIOTCS CIEAYIOIIME OLIEHOYHBIE (DOPMBI CaMOCTOSITEIBHOM
pabOThl  CTYAEHTOB, OIICHOYHBIE  CPEICTBA TEKYIIErO  KOHTPOJS  YCIIEBAEMOCTH U
IIPOMEXKYTOUHBIX aTTECTALUM:

— MOATOTOBKA K BBIIOJIHEHUIO JTJAOOPATOPHBIX paboT U UX 3aIIUTa;
— DK3aMEH.

OL[CHO‘-IHBIC CpeAcCTBa TCKYIICTI'O KOHTPOJIA YCIICBACMOCTH BKIIIOYAIOT KOHTPOJIbHBIC BOIIPOCHI.
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7.2 lllkana u KpUTEPUHU OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHU sl
[IpomexxyTounast arrectanusi oOydarommxcst B (GopMe 5K3aMeHa MPOBOAUTCS IO pe3ysbTaTaM
BBITTOJIHEHUSI BCEX BHJOB y4eOHOW pabOTHI, MPEIYyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOM
JTUCLUIUIMHE, TIPH 3TOM YUYHUTBHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TCUECHUE
cemectpa. OlLeHKa CTENEHH JOCTHXKEHUS 00YyYaIOUMMHCS TUIAHUPYEMbIX Pe3yJIbTaTOB O0yUYCHHS
M0 JMCUUIUIMHE MPOBOIUTCS MpenojaBaTeseM, BEAYIIUM 3aHATUS MO JUCHUIUIMHE (MOIYJIIO)
METOZOM JKCIEpPTHOM OLeHKUA. [Io wuroram NpoMEXKYyTOYHOM arTecTaluu II0 JUCLUIIINHE
BBICTaBJISIETCS OLICHKa «OTIIUYHOY, «XOpOLIOY, «y/I0OBJIETBOPUTEIHHO WIn
«HEYJIOBIIETBOPUTEIHHON.

K mnpomMexyTo4HOH arrecTalvu AOMYCKAIOTCS TOJBKO CTYJEHTHI, BBHIIOJHHUBIIUE BCE BHJIBI
yueOHOI paboThl, Mpe1ycMOTpeHHBIE padoueii mporpaMmMoil (IpoIuId MPOMEKYTOUHBIN KOHTPOJIb,
BBITTOJIHWIM J1a00OpaTOpHbIe padoThI.)

Ilkana oneHNBaHUs Onucanme

BrinonHeHs! Bee BUIBI yueOHOI paboThl, TpeyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTyJIEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEICHHBIM B TaOJMIIaX MMOKa3aTenei,
OTepUpyeT NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMHU,
MPUMEHSET UX B CUTYalMsIX IMOBBIIICHHOM cI0KHOCTH. [Ipu 3TOM
MOTYT OBITh JJOITYIIEHBl HE3HAYUTEIbHBIC OINOKH, HETOYHOCTH,
3aTPyAHEHUS MPH AHATUTUYECKUX OTepalHsiX, IepeHoce 3HaHui 1
YMEHUH Ha HOBbIE, HECTAaHAAPTHbIC CUTYAITUH.

BrinonHeHs! Bece BUIBI yueOHOI paboThl, MpeyCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTyJIEHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEICHHBIM B TaOJMIIaX MMOKa3aTenei,
OIepUpyeT NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKAMHU,
Xoporo MPUMEHSET UX B CUTYAIMsIX MOBBIIICHHOMN CI0XKHOCTH, JI0IYCKAeT
MEJIKHE HETOYHOCTHU. [Ipr 3TOM MOTYT OBITH JOMYIIICHbI
HE3HAYUTENIbHbIE OUTMOKH, HETOUHOCTH, 3aTPYAHEHUS TIPU
aHATTMTUYECKHUX OIEpalusiX, IepeHoce 3HAaHUI 1 YMEHUI Ha HOBBIE,
HECTaHAAPTHHIE CUTYAITUH.

BrinonHeHs! Bee BUIBI yueOHOI paboThl, TpeyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTyJIEHT JEeMOHCTPUPYET HETIOIHOE
COOTBETCTBHUE 3HAHUH, YMEHUH, HABBIKOB MTPUBEICHHBIM B TAOIHIIAX
rokasartesiei, ornepupyeTr NpuoOPEeTCHHBIMH 3HAHUSIMH, YMEHUSMH,
HaBBIKAMH, IPUMEHSET UX B CUTYalUAX MMOBBIIIEHHON CJII0KHOCTH,
nomnyckaer omrOKu. [Ipu 3ToM MOTYT OBITH JOITYIIEHBI OIIMOKH,
HETOYHOCTH, 3aTPyTHEHHS IIPU aHATTUTHYECKUX OIEPaLUsX,
nepeHoce 3HaHUH U YMEHHI Ha HOBBIE, HECTaHJapPTHBIEC CUTYAlIHU.
He BbinonHeH oauH uin 6ojee BUAOB yueOHOM paboTHI,
MPEIYyCMOTPEHHBIX Y4eOHBIM TIaHOM. CTYZICHT IEMOHCTPHUPYET
HETIOJIHOE COOTBETCTBHE 3HAHHM, YMEHU, HAaBBIKOB IIPUBEACHHBIM B
TabJIMIax Mmokasaremnei, JOmyCKaTCs 3HAUNTEIbHBIE OITHOKH,
MIPOSIBIISIETCS] OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB IO PSILy
noKasartesiei, CTYICHT HCIIBIThIBACT 3HAUUTEIbHBIC 3aTPYAHEHUS
IIPU OTIEPUPOBAHUY 3HAHUSAMU M YMEHUSMH TPU UX IEPEHOCE Ha
HOBBIE CUTYAITUH.

OTIINYHO

Y 10BJIETBOPUTEIILHO

HeynosnersopurensHo

7.3 OueHo4YHbIE CPEACTBA
Bomnpocsl k 3x3aMeny
1. TlonATue U CyIIHOCTH TEOPUH MOJAEIMPOBAHUSA MPOLEecCOB U cucreM. Llens
MOJEJINPOBAHMS U aIeKBATHOCTb MOJEIU. MOIENUPOBaHUE CIOKHBIX CUCTEM.
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10.
11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24.
25.
26.
27.
28.

29.
30.

B xakoMm COOTHOIIEHNN HAXOAATCS MOHATHS «LENb MOAECINPOBAHUA» U «aJEKBAaTHOCTD
Mozenan»?

Knaccudukanus BuI0B MOAETHMPOBaHUS IPOIIECCOB U cucTeM. Kitaccudukannonnsie
npusHaku. Buasl moneneil. CraTuueckue U JUHAMUYECKHE MOJIEIH.

Kakue cymiecTByIoT KilacCH(pHUKaIMOHHbIE TPU3HAKH BUJIOB MOJICIIMPOBAHUS CUCTEM?
Knaccudukanus BUI0B MOAETUPOBaHUS POIIECCOB U cucTeM. HempepriBHBIE,
JMCKPETHBIE ¥ THOpUIHBIC MOETH. JleTepMUHUPOBAHHbIE U CTOXACTHUECKUE MOECIIH.
Knaccudukanus BUI0B MOAETMPOBAHUS POLIECCOB U CHCTEM. AHAIUTHYECKUE U
UMUTALMOHHBIE MOJIEIIN.

[IpuBenure nmpumMepsl BUIOB MOZEIIEH CUCTEM. B ueM oTiiMune aHaIUTUYECKUX U
MMUTALMOHHBIX MOJIenen?

B uem cyniHocTh CUCTEMHOIO IOJIX0Ja K MOJENMPOBaHUIO cucTeM Ha OBM?

Uro Ha3bpIBaeTCsl MaTeMaTU4ecKol cxeMoi? YTo Ha3bIBAaeTCs CTAaTUYECKON U
JMHAMUYECKOH MojensiMu o0bekTa?

Cratuctruueckoe MOJENMpPOBaHKE MPOLIECCOB U cucTeM Ha OBM

Mopnenu croxactuyeckux cucteM. CTOXacTUUECKHUE CUCTEMBI. MOAEIN CTOXaCTUYECKUX
cucreM. CHCTeMBbI MaCCOBOTO 00CITYKMBaHUSI.

Mopenu croxactTuueckux cucreM. [lapamerpsl cuctembl. CIocOOb! OLIEHUBAHHS
apaMeTpoB.

MapkoBckue nporeccsl. Mosienu CUCTeM MacCOBOTO 0OCITYKUBAHMUSL.

[Tonsarue mapkoBckoro npornecca. Knaccuduxanus. I'pad cocrossHuit 1 mepexo/ioB.
VYpasuenue Koamoroposa.

Mogenb crucTeMbl MacCOBOTO 00CITY)KMBaHUS C HEOTpaHUYEHHON odyepenbto. [lapameTpsi.
MaremaTnueckoe OnucaHue.

HNmuranonHoe MoenpoBaHue. B ueM 3aKkio4aeTcss JOCTOMHCTBO UMUTALIOHHOTO
MOJIEJIMPOBAHUS KaK METO0/1a UCCIIEOBAHMSI CJIOKHBIX CUCTEM?

[onarue umuTaroHHOro MoAenupoBanus. O6iaactu npumenenus. HempepsiBHbIE U
JUCKPETHBIE MOJeIU. MeToIbl MPOrpaMMHON peanu3alui MOACIUPYEMBIX IIPOLIECCOB.
[IporpamMmMHas peanuzanus ciaydyailHbIX BEJIMYUH C Pa3HBIMU 3aKOHAMHU PacIlpeAcICHusl.
Merton obpartnoii pyHkiu. Uimroctpanys Ha MOAETH MAacCCOBOTO 0OCTYKUBAHUS.
MonenupoBaHuE CHCTEM C TIOMOIIBIO reHeTHIecKoro anroputma. O6o0meHHas 010K-
CXeMa FeHETUYECKOr0 anropurMa. Kputepun ocraHoBa alropurma.

MopenupoBaHue CUCTEM € TOMOIIBIO TEHETHYECKOro ajroputMa MHnnmanusanus
nonyJsauuy. Bunasl cenexuuu. [IponopuuonansHas cenekuus. PaHrosas cenexuus.
TypHupHas cenexuus.

MogenupoBaHue CUCTEM € ITOMOIIBIO TEHETUUECKOr0 AITOpUTMa BUabl CKpeluBaHuii.
OpnHoToueuyHoe ckpemmuBanue. PaBHomepHoe ckperyBanue. PekoMOuHaIMs ¢ TOMOIIBIO
Macok. OnepaTopsl MyTauuu. MyTanus A NOpsAAKOBOrO NMpeAcTaBieHus. MyTarus Ui
OMHAPHOTO MPEICTABICHUS.

[o 3amaHHBIM BEpOATHOCTSM MPOCTHIX COOBITUN PACCUUTATh BEPOSTHOCTH CIOKHOTO
(cocTaBHOTO) COOBITHSI.

Wcnonb3ys s3sik GPSS Hanmcats nporpaMMy HIMUTAlMOHHOI'O MOJIETIMPOBAHUS 3aJaHHON
mozenn CMO.

IIpuBenuTe OCHOBHBIE IIOHATHS TEOPUU MOJIEIUPOBAHUSA CUCTEM: MOJEIIb, TUIIOTE3A,
AHAJIOTHSL, SKCIIEPUMEHT U T.II.

Kaxue TunoBbeie MaTeMaTH4ECKHE CXEMBI CIIOB3YIOTCS IIPU MOAEIUPOBAHNUS CIOKHBIX
CUCTEM U UX 3JIEMEHTOB?

. KakoBsI ycoBHs U 0COOEHHOCTH MCTIOIB30BaHUS MPHU pa3paboTKe MoJIesIel cCUCTEM
Pa3IUYHBIX TUIIOBBIX MATEMAaTUYECKUX CXEM?

B uem cyTh METOIMKN UMUTAILIMOHHOTO MOJEINPOBAHUSA?

Kakwue TpeboBaHus 1M0JIb30BaTENb NPEABSABISICT K UMUTALIMOHHOM Moienn?

. UTo Ha3bIBaeTCs KOHUENTYAIbHON MOJIEIbIO CUCTEMBI?

[osicHUTEe MPUHLIUIIBI TOCTPOCHUS OIOYHON KOHCTPYKLIUU MOJETH CUCTEMBI.
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32

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

. KakoBbI OCHOBHBIE IPUHIMIIBI TOCTPOEHUS MOJIEIMPYIOIINX AJITOPUTMOB IIPOLIECCOB
(GYHKIMOHUPOBaHUS cUcTeEM?

. Kakue nuKibl MOXHO BBIAEIUTH B MOJENIUPYIOIIEM anroputme? Uto HazbIBaeTCs
IIPOrOHOM MoAenn?

. Kakue npoBepku 10CTOBEPHOCTH MOJIENH BBIIOJIHAIOTCS HA Pa3INYHbIX dTanax
MOJICJIUPOBAHUS CUCTEM?

. Kakas noxkymenramus opopmiisieTcsi Ha UMUTAIIMOHHYIO MOJIENb KaK Ha MPOTrPaMMHBIN
IpOAyKT?

B uem cyniHocTh UHTEpIIPETALIMY PE3YJIBTATOB UMUTALMOHHOTIO MOJIEITMPOBAHUS
CHCTEMBI?

YeM OTAMYAIOTCS A3BIKM MMUTAIIMOHHOTO MOJICTUPOBAHMS OT SI3bIKOB OOIIETO
Ha3Ha4YeHUs?

Kax M0OXHO NpecTaBUTh apXUTEKTYPY SI3bIKa MMUTALIMOHHOT'O MOJIETITUPOBAHUS?

Kaxue umeroTcst rpynmsl 136IK0B MOAEIUPOBAHUS AUCKPETHBIX CUCTEM?

[IpuBenute knaccuuKauo HHCTPYMEHTAIBHBIX CPEACTB B COOTBETCTBUU C
HOJIEPKUBAEMBIM CTUJIEM HMUTALIMOHHOTO MOJEIUPOBAHMS?

B uem cyniHocTh METOJA CTATUCTUYECKOIO MOIEIMpoBaHus Ha DBM?

. Kak paccunrats, ncnosn3ys mporecc Opocanusi MOHETHI, cirydaiiHoe uncio R (0<R<1)?
Kakue criocoObl reHepanuy mociea0BaTeNbHOCTEH CIydaiHbIX YUCEI UCIIONB3YIOTCS MPH
MOJEIUPOBAHUN?

Kakas mocnenoBaTeabHOCTh CIIy4allHBIX YUCEI HCIIONIb3yeTCs B KauecTBe 0a30BOi pu
CTaTMCTUYECKOM MOJEINPOBaHUU Ha DOBM?

. [Touemy renepupyemblie OCIIEI0BATEILHOCTH CIy4alHbIX uncesl Ha DBM Ha3bIBatoTCS
MICEBJIOCTYyYalHBIMU ?

Kakue cymecTBytoT MeTO/1bl IPOBEPKH KaueCTBA T€HEPATOPOB CIIy4YailHbIX yncen?

Ha xakoM npuHIUIIE OCHOBBIBAECTCSI MOJAEIUPOBAHKE ITIOJTHOM IPYIIILI CIIyYalHbIX
coObITHI?

Kakue cymiecTByIOT criocoObl MOICTMPOBAHUS CITyYalHBIX COOBITUH € 3aJJaHHBIM 3aKOHOM
pacnpeneneHus?

Kaxue mapameTpbl MMeeT HOpMalbHbBIN 3aKOH pactpeneiacHus? OObsICHUTE X
¢usuaeckuit cmpici. Kak cMoaenrpoBats HOpMaabHOE clly4yaitHOe yucio?

KakoBbI 0COOEHHOCTH KOMITBIOTEPHOTO SKCIIEpUMEHTa?

Kakwue Buapl pakTopoB OBIBAIOT B UMUTALIMOHHOM SKCIIEpUMEHTE?

. UTo Ha3bIBaETCs MOJHBIM (PaKTOPHBIM SKCIIEPUMEHTOM?

KaxoBa 1enp cTpaTernyeckoro miaHupOBaHUs KOMIIBIOTEPHBIX SKCIIEPUMEHTOB?

Kakne npobiembl cTpaTernyeckoro IiaHupOBaHUS SBIISIOTCS OCHOBHBIMU?

KaxoBa 11enp TaKTUUECKOI0 INTAHUPOBAHMSI KOMITBIOTEPHBIX 3KCIIEPUMEHTOB?

Urto Ha3bIBaeTCsl TOYHOCTBIO M IOCTOBEPHOCTBIO PE3YJITATOB MOJEINPOBaHUs Ha OBM?
Kax noBBICUTH TOYHOCTH pe3yJIbTATOB CTATUCTUYECKOTO MOAEINPOBAHUS CUCTEMBI B
YCIIOBUSIX OTPaHUYEHHOCTH pecypcoB DBM?

KakoBbl 0COOEHHOCTH IMUTAIIMOHHOTO 3KcTiepruMenTa Ha OBM ¢ Touku 3peHus
00paboTKH pe3ynbTaToB?

B 4em cynrHoCTh METOIOB (pukcanuu 1 00pabOTKU Pe3yIbTAaTOB MPHU CTATUCTHYECKOM
MOJICJIUPOBAaHUU cucTteM Ha DBM?

Kaxue metoapl MaTeMaTHUECKOI CTaTUCTUKU UCTIOIB3YIOTCS ISl aHAJIN3a PE3YJIbTaTOB
MMUTALMOHHOTO MOJEJINPOBAHUS CUCTEM?

Kaxue nonsaTus, nokasareau 1 napaMeTpbl ONUCHIBAIOT CUCTEMY MacCOBOTO
o0cITyKuBaHUs?
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