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1. IIeJIl/I, 3ala'i U IVIAHUPYEMBIC PE3YyJIbTaThl Oﬁy‘leHI/Iﬂ mo JTMCIOMIIJIMHE

HGJIBIO N3Y4YCHUA OUCHUIIINHBI ((MOI[GHI/IPOBaHI/IC CUCTCM» ABJIACTCA U3YYCHHUEC U OCBOCHHUC
CTYACHTaMH1 MCTOAOB aHaJIn3a U CUHTE3a CJIIOKHBIX CUCTCM Ha OCHOBC MOACIMPOBAHUS HA OBM.

3al[a'-IaMI/I JUCLUITIIMHBI ABJIAKOTCA:

— OCBOCHHE TEOPETUYECKUX ACIIEKTOB MOJEIIMPOBAHUS CUCTEM;

— MpUOOPETEHNE MPAKTHUECKUX HABBIKOB MOJICTUPOBAHUS cucTeM Ha DBM;

— OCBOEHUE UHCTPYMEHTAJIBHBIX CPEJICTB MOJICTUPOBAHUS CUCTEM;

— HCIIOJIb30BaHUE METOJIOB U MHCTPYMEHTAIBHBIX CPEACTB MOJICIUPOBAHUS CUCTEM B 3aJ1a4ax

aHaJin3a U CHHTEC3a CJI0KHBIX CHUCTCM.

OO6yuenue no pucuuuinae «MoenupoBaHie CUCTEM» HAIpaBIeHO HAa (OPMHUPOBAHUE Y

00yYaroImuXxcs CIeTYIONINX KOMITETCHIIUMI:

Koa n HanmMeHoBanne KoMIeTeHITHI

I/IHI[I/IKaTopr JOCTHIKCHUSA KOMIICTCHIIUHA

OIIK-3. CiocoGeH pemaTh CTaHAapTHEIC
3agayu NpoQecCHOHAIBHON AATEIbHOCTH Ha
OCHOBE MH(POPMAITMOHHOH H
oubIorpaduuecKoil KyabTyphl €
MpUMEHEHHEM UH(POPMALMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH U C Y4€TOM
OCHOBHBIX TpeOOBaHUI MH(OPMAITMOHHOK
0€30MacHOCTH

NOIIK-3.1 3naer nOpUHIUNB, METOABl U
CpeICTBA  pEUICHHS  CTaHJAPTHBIX  3a1ad
podecCHOHANBHOM JEeSTEIbHOCTY Ha OCHOBE
nHpopManMoHHOW W OubaMorpaduueckou
KYJIBTYPBl C TPUMEHEHHUEM HH(POPMAIMOHHO-
KOMMYHHUKAITIOHHBIX TEXHOJOTHUH U C y4eTOM
OCHOBHBIX ~ TpeOOBaHWI  WHPOPMALMOHHOM
0€30MacCHOCTH.

MOIIK-3.2 YMmeer pemiarb cTaHAApTHBIE 33/1a4H
npodecCHOHaNbHOM JesTebHOCTH Ha OCHOBE
MHPOPMAIMOHHON W OuOIHorpapuIecKon
KYJIbTYpbl C TpPUMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJOTHH U C y4ETOM
OCHOBHBIX  TpeOoBaHM  HH(POPMAIIMOHHON
0e301acHOCTH

HMOIIK-3.3 IMeeT HAaBBIKH ITOATOTOBKH
0030pOB, aHHOTAINH, COCTABIICHUS
pedepaToB, HAYYHBIX TOKIAJIOB,

nyOnukanuil 1 Oubiuorpaguu Mo Hay4Ho-
UCCIIEI0BATEIbCKON paboTe ¢ yueToM
TpeOoBaHUI UHPOPMAITUOHHOMN

0€30acCHOCTH.

[1K-3. CniocobOeH ynpaBisiTh IPOEKTaMU B
obnacti T Ha OCHOBE MOJTy4EHHBIX, TUIAHOB
MPOEKTOB B YCJIOBUSAX, KOTIa TPOEKT HE
BBIXOJIUT 3a MPEeJIeNIbl YTBEPIKICHHBIX
mapamMeTpoB

NIIK-3.1. 3HaeT ciocoObl ynpaBieHus
MPOEKTaMHU MO CO3/1aHUI0 MH()OPMAITMOHHBIX
Y aBTOMATHU3HPOBAHHBIX CUCTEM TIO
00paboTke HHPOPMALIUU U CUCTEM
yIpaBiIeHUs

NIIK-3.2. YMeeT ynpaBisTh MPOEKTaMH B
obnactu UT u AVC no obpaboTke
MH(pOPMAIIUU COTTIACHO TEXHUYECKOMY
3aJJaHUIO0

NIIK-3.3. FImeeT HaBbIKM UCIIOJIb30BaHUS
MPOTrPaMMHOTO 00€CTICUeHUS TSt
ynpasieHus npoekramu B chepe UT u
AUC no o6paboTke HHPOpMAIIH U
0COOCHHOCTEH MX YIPaBJICHUS

2. MecTo TMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuunianHa OTHOCUTCA K KaTeropuu HJIEKTHBHBIX AWCHUIUIMH brioka 1. I[I/ICHI/IHJ'HA—II)I




(Momynu) yaeOHOTO IJ1aHa MporpaMMbl OaKaiaBpuarta.
JlucuuiuinHa B3aMMOCBSI3aHa JIOTUYECKA U COICPIKATEIbHO-METOIMYECKU CO CIICAYIOIIUMU
nuctuiuimHamu u npaktukamu OITOIT:

. MonenupoBanue 6U3HEC-IIPOIIECCOB,;

. Metonomnorust DevOps;

. Y4eOHas npakTrka (IpoeKTHas ),

. [IpousBoaCTBEHHAS MPAKTUKA (MIPOSKTHO-TEXHOJIOTHUUECKAs );

. [TpousBoacTBeHHAs MpaKTUKa (MPEIAUIIIOMHA );

. BrinonHeHue 1 3alUTa BRITYCKHOW KBATM()UKAIIMOHHON pabOTHI.

3.  CTpykrypa u cofepkaHHe TUCHUIINHBI

OO6mast TPyIOEMKOCTh JUCHMIUIMHBI COCTaBisieT 4 3a4eTHBIX eAWHUIBI, T.e. 144
aKaJeMHUYECKUX Jaca.

3.1 Buabl yueOHoii padoThI H TPYA0EeMKOCTH (110 popMam 00yueHMs)
3.1.1. Ounas ¢popma oOyueHHs

Ne Bux yuebHoii padoTsr KoimuectBo | CemecTpbl
n/n 4acoB 5
1 AyIMTOpHBbIE 3aHATHS 54 54
B ToMm uncne:
1.1 Jlekuun 18 18
1.2 | CemuHapCcKue/MPaKTUUECKUE 3aHATHUS
1.3 | JlabopaTopHBbIe 3aHATHS 36 36
2 CamocTosiTe1bHast padoTa 90 90
B ToMm uucrne:
2.1 | IlogroToBka u BEITIOJHEHHE JTa0OPATOPHBIX PabOT 90 90
3 IIpomexxyTouHas aTTeCTANMSA
Dx3amen/3auet/nud.3auer 9K3aMEH
Hroro: 144 144

3.1.2. 3aounas ¢popma oOyueHus

Ne Koanuectso | CemecTphbl

Bup yueOHoii padoThI

n/n 4acoB 5
1 AyIHMTOPHBIC 3aHATHS 8 8
B Tom uucie:
1.1 Jlexnun 4 4
1.2 | CemuHapckue/mpakTHUECKUE 3aHATUS
1.3 | JJaboparopHble 3aHATHS 4 4
2 CamocrosiTesibHasi pa6oTa 136 136
B Tom uucie:
2.1 | IloaroToBka u BBITIOJHEHHE Ja0OPAaTOPHBIX PabOT 136 136
3 IIpoMe:kyTouHasi aTTecTALUS
Dx3amen/3auet/aud.3auer JK3aMeH
Hroro: 144 144

3.2TemaTu4eckuii IVIaH U3y4YeHUs] JUCUMILIUHBI (10 dopMam o0ydeHus1)

3.2.1 Ounas popma oOydeHHs

‘ ‘ TpynoemkocTsb, yac 5




Pa3nenpl/TeMbl
JTUCIHUILINHBI

Bcero

AynuTopHas padora

CeMmu- IIpak-
JIaGo- uuec-
Hapckue/

Jlek- parop- | Kas
MIPaKTH-
1007071 HBIE 3a- | MOJI-

YCCKHUC
HATHUA [OTOB-
3aHATUA
Ka

Camoc-
TOSA-
TeJb-
Has pa-
oorTa

Jlexknus 1

IlonsTHe M CYIIHOCTH TEOPUH
MOJEJIMPOBaHUs IPOLECCOB U
CUCTEM

MonenupoBaHue Kak METOJl HAyYHOI'O
no3Hanus. CyniHoCTh METoJa
MozenupoBanus. Llens MonenupoBanus
U a/IEKBaTHOCTb MOJIEIH.
MoaenupoBaHue CI0KHBIX CUCTEM.
CucremMHBIN OAX0J B MOJEJIMPOBAHUU
CHCTEM.

11

JIaGopaTopHbIe 3aHSATHSI.
OreHka BEpOATHOCTH COOBITUH.

1.2

JlaGopaTopHbIe 3aHSTHS.
CrarucTuueckoe MOJCIUPOBAHUE
MPOIEeCCOB M cucTeM Ha DBM.

Jlexknusa 2

Knaccudukanus BUI0B MOJCITUPOBAHUS
MPOIIECCOB U CUCTEM
Knaccudukannonnsie npusHaku. Buas
mogmener. CTaTHYeCKUe U
IUHaMU4eckne mojaenu. HenpepoiBHbIe,
JTUCKPETHBIE U THOPUIHBIE MOJIEIH.
JleTepMUHUPOBaHHBIE U
CTOXaCTHYECKUE MOJEIIH.
AHanuTHYECKHE U UMUTAIIMOHHEIE
MOJIEITH.

2.1

JlaGopaTopHbie 3aHSATHSI.
Mopenu cTOXacTUYECKUX CUCTEM

Jlexnus.3

CrarucTnueckoe MOJEINPOBAaHNE
poliieccoB U cucteMm Ha OBM
[Tonsitue merona Mounte-Kapio.
[Ipumeps! 3aaa4, penraeMsIx ¢
noMoupto Metona Moure-Kapio.
CiydaliHble ¥ KBa3UCIIy4ailHbIE YHCTIA.
[IporpammHBIE TeHEpPaTOPHI
KBa3UCIIy4alHbIX 4HCEIL.
KonrpyenTtnslii anroputM. Murtanus
CIIyJalHbIX BEJIMYUH U COOBITHH.

3.1

JlaGopaTopHbIe 3aHSTHS.

W3yuenne cucTeMbl MOJICTUPOBAHUS
GPSS Studio

10

Jlexnug 4
Mogen CTOXaCTUYECKUX CUCTEM.




CroxacTuueckue cucteMbl. Moaenu
cToXacTuyeckux cucreM. CucTembl
MaccoBoro oociyxkuBanusa. OCHOBHbIE
MOHSATHUS TEOPUH BEPOSTHOCTEM.
[Tapametpsl cuctembl. CriocoObl
OlICHUBaHuUs rapameTpos. [Ipumep
OLICHUBaHHUs napaMeTpos. [Ipocrenmmin
notok. ®opmymna Ilyaccona. [Ipumepsl
ucnosyib3oBanus hopmyiel [lyaccona.

4.1

JlaGopaTopHbIe 3aHSTHS.
N3yuenue s3pika mosenupoBanusi GPSS
cucteMbl MosienupoBanust GPSS Studio

10

Jlexuus 5

MapxkoBckue npoueccsl. Moaenu
CHCTEM MacCOBOT'0 00CITYKUBAHUS
ITonsiTHE MapKOBCKOTO IpoLecca.
Knaccudukanus. ['pad cocrosuuii n
nepexonoB. YpasHeHue Konmoroposa.
Mopeinb cucTeMbl MacCOBOTO
00CITy’)KUBaHMsI ¢ HEOIpaHUUEHHOMN
ouepenpto. [Tapamerpsl.
Marematuueckoe onucanue. dopmyia
XunuuHa- [lonayexa.

5.1

JlaGopaTopHbIC 3aHSTHSI.
Nmurtannonnoe monenupoBanne CMO
MM1 B cucreme mogenupoBanus GPSS
Studio.

10

Jlexknusa 6
NmutanimoHHOE MO/IETMPOBAHUE.
HOH?[TI/IG UMHUTAIUOHHOI'O

MOJCIINPOBAHUS. O6nactu IMPUMCHCHU .

HenpepsiBHBIE U JUCKPETHBIE MOJIEIH.
MeTo1bl TpOrpaMMHON pealin3alu
MOJIETTUPYEMBIX IPOLIECCOB.
[IporpaMMHas peanuzanus ciry4aiHbIX
BEJIMYMH C Pa3HBIMU 3aKOHAMU
pacmnpenenenus. Meroa oOpaTHO
¢bysakun. Mroctpanus Ha MOJenu
MaccoOBOT0 00CTYKUBaHUSI.

6.1

JlaGopaTopHbIe 3aHSITHSL.
Nmutanmnonnoe monenupoanne CMO
MGn B cucreme moaenupoBanusa GPSS
Studio.

10

Jlexnus 7

MopenupoBaHre CUCTEM C TTOMOIIBIO
F€HETUYECKOTO aIrOpUTMa.
O06001menHas 0JI0K-cxema
reHeTH4YecKoro anropurma. Kpurepun
OCTaHOBa anroput™a. MHunuanuszanus
nonyJsun. Buapl cenexnuu.
[IponopuronanbHas CeNneKUus.
PanroBas cenekuus. TypHupHas
CCIICKIIHSL.




7.1

JlaGopaTopHbIe 3aHSITHSL.

Pemenwue 3a1aun KOMMHBOSDKEPA
METOJIOM I'€HETHYECKOT'0 aJIrOpUTMa
(pa3paboTKa aJropuT™Ma).

10

Jleknusa &8

MopenupoBaHre CUCTEM € TOMOILBIO
TEHETUYECKOT0 alIropuT™Ma. Busl
ckpemuBanuii. OqHOTOUEUHOE
cKkpeuuBanue. PaBHomepHOe
cKpelrBaHue. PekomOuHanus ¢
MOMOIIbI0 MacoK. OrnepaTopbl MyTallUH.
Myranus 11 HOpsAAKOBOrO
npeacraBieHus. Myranus s
OMHAPHOTO MPE/ICTABICHHUS.

10

8.1

JIaGopatopHbIe 3aHATHSL.

Penrenue 3aiaun KOMMHBOSKEpa
METOJIOM I€HETHYECKOTO aJITOPUTMa
(mporpamMmHas peaausarusi).

10

Hroro

144

18

36

90

3.2.2 3aounas ¢popma oOyueHus

Ne
n/n

Pasznenanl/TeMbl
JUCIHHUIIINHBI

TpyroemkocTsb, yac

Bcero

AyautopHasi pabora

[Ipax-

CeMmu-
JIaGo- uuec-

Hapckue/

Jlek- parop- | kas

1805051

IIPaKTH-
YecKue
3aHATUA

HBIC 3a- | IO~
HATHUA [OTOB-
Ka

Camoc-
TOSA-
TeJIb-
Has pa-
oora

Jlexnus 1
[TonsiTHe M CYIIHOCTH TEOPUU
MOJEJIMPOBAHMS MPOLECCOB U CUCTEM

8,5

0,5

11

JIaGoparopHas pabora 1.
OrneHka BEpOSTHOCTH COOBITHIA.

8,25

0,25

1.2

JIaGopatopHas paborta 2.
CraTucTruueckoe MOJEINPOBaHHE
MpoIieccoB U cucteM Ha DBM.

8,25

0,25

Jlexmug 2
Krnaccudukanus BUI0B MOJASTUPOBAHUS
MIPOLIECCOB U CUCTEM

8,5

0,5

2.1

JlaGopatopHnas pabora 3.
Mojenu cTOXacTUYEeCKUX CUCTEM

8,5

0,5

Jlexums.3
CrarucTnueckoe MOJEINPOBAaHNE
MpoI1eccoB U cucteM Ha OBM

8,5

0,5

3.1

JlaGopatopHnas paborta 4.

I/I3yquHe CUCTECMBI MO)IeJ'H/IpOBaHI/IH
GPSS Studio

8,5

0,5

Jleknus 4
Mogen CTOXaCTUYECKAX CUCTEM.

8,5

0,5

4.1

JlabopaTopHas pabora 5.
N3yuenue s3pika mogenupoBanusi GPSS

8,5

0,5




cucteMbl MmosienupoBanust GPSS Studio

Jlexums 5
MapkoBckue nporieccbl. Mozenu 8,5 0,5 8
CHCTEM MacCOBOI'0 0OCITY)KHBAHHMSI

5.1 | JlaboparopHnas pabota 6.
Nmutannonnoe monenupoanne CMO
MM1 u MMn B cucreme
monenupoBanusi GPSS Studio.

8,5 0,5 8

6 Jlexknusa 6

" 8,5 0,5 8
MHUTALMOHHOE MOJIEIUPOBAHUE

6.1 | Jlaboparopnas padora 7.
Nmuranmonnoe moaenupoBanue CMO 85 05 8
MGn u GGn B cucteme MOIeIUPOBAHUS ’ ’
GPSS Studio.

Jlexus 7
MopenupoBaHre CUCTEM C TTIOMOIIBIO 8,5 0,5 8
TeHETUYECKOT0 aJITOPUTMa

JlaGopaTopHas pabora 8.

7.1 | Pemenue 3agaun KOMMHUBOSIKEpA 85 05 8
METOJ0M I'€HETHYECKOTO aJIrOPUTMa ' ’

(pa3paboTKa alropuT™Ma).

Jlexknus 8
8 MoaenupoBaHU€e CUCTEM C TIOMOIIBIO 8,5 0,5
TEHETUYECKOTO aIrOpUTMa.

8.1 | JlaboparopHnas paboTta 9.
Pemrenue 3aaa4 KOMMHBOSKEPaA 8 5 O 5 8
METOIOM I'€HETUYECKOTO AlITOPUTMA ’ ’
(mporpaMMHasi peaTu3aIsi).

Hroro 144 4 4 136

3.3 Conep:xanue pas3aeoB JUCUUIINHbBI

1. IlousiTue n CYHIHOCTb TCOPUH MOACTUPOBAHUA MPOUECCOB U CUCTEM

MopenupoBaHue Kak MeTOJ, HaydyHOro mo3HaHus. CyIIHOCTb MeTO/la MOJEeINPOBAHUA.
enb MoaeTUpPOBAHUA U aZIeKBaTHOCTh MO, MojieTUpOBAaHUE CIIOXKHBIX CUCTEM.
CucTeMHBIN TTOAX0/ B MOAETUPOBAHUU CUCTEM.

2. K.]IaCCl/I(l)I/IKalH/Iﬂ BU/AOB MOJIC/IMPOBAHUSA ITPOLECCOB M CUCTEM

KiaccudukanmonHssle npusHaku. Busbl mozieseii. CraTuueckre U AUHAMUAYECKUE MOJIEIIU.
HenpepsiBHblE, [AUCKpeTHble U THOpUAHBIE MOJAeNH. [leTepMUHUPOBAHHbIE U
CTOXaCTUUYeCcKre MOJlesIN. AHAINTUYeCKHe U UMUTAllIOHHbIE MOJIEJIN.

3. CraTucTHYecKoe MO/IeJIMPOBAaHUe NPOLeccoB M cucTteM Ha DBM

[Tonsatne merona Monte-Kapno. IIpumepsl 3amau, pemaemMpIx ¢ MOMOIIBIO MeTona MoHTe-
Kapno. Cnyyaiinsle n kBa3zuciydaiiHble yncia. [IporpaMMHble reHepaTOpbl KBAa3UCITy4alHbIX
yucen. KourpyeHTHsli anroput™. MuTarms ciay4aiiHbIX BEIMYUH U COOBITHH.

4. Mogeau CTOXAaCTHYECKHX CHCTEM.

CroxacThueckne CHUCTEMbl. Mopaenu croxacTudeckux cucreM. CHcTeMBl MacCcOBOIO
oOciyxuBanus. OCHOBHbIE MOHATHS Teopuu BeposiTHocTel. [Tapamerpsl cucreMbl. CriocoObl
oneHnBaHus napaMmerpoB. [Ipumep onenuBanusa nmapametpos. IIpocrelimmit motok. @opmyia
[Tyaccona. [Ipumeps! ucnonb3oBanus ¢popmyssl [Tyaccona.

5. MapkoBckue nponeccbl. Moesin CHCTEM MacCOBOT0 00CTyKUBAHUS

IousTie MapkoBckoro mporecca. Knaccuguxamnus. ['pad cocTosuuil n nepexonos. YpaBHeHH:



Konmoropoa. Mozienb CHCTEMBI MaCCOBOTO OOCITY’KHBaHUS C HEOIPAHUUEHHON 04ePEIbIO.
[Tapamerpsl. MaTemaTnueckoe ONMCaHue.

6. UMuTanmoHHOEe MOJeJIMPOBAHME.

Ilonatne wumuTanMoHHOrOo MozaenupoBanus. OOnactu mnpumMeHeHus. HenpepbiBHbIE U
JUCKpPETHbIE MoJenud. MeToasl MpOorpaMMHOM pealu3aliyd  MOAEIUPYEMBIX IPOLIECCOB.
[IporpaMMHas peanusanus cilydyailHbIX BEJIMYMH C pa3HbIMM 3aKOHAMHU paclipeneneHus. Meron
oOparHo#t ¢pyHkmu. MmocTpaiiys Ha MOAEITH MacCOBOTO 0OCTYKUBAHUSI.

7. MopeaupoBaHue CHCTEM € IOMOIb FeHeTHYECKOro aJirOpuTMAa.

O06oOmuienHass OJOK-cXeMa TEHETHYEeCKOro aiuroputMma. Kputepum ocTaHoBa ajaropuTMa.
Wunmmammsanusa nomynauud. Bunsl cenekumu. IIponopuuonansHas cenexuus. Panrosast
cenekuus. TypHupHas cenexuusi. Bunpl ckpemyBanuii. OMHOTOYEUHOE CKPEILIMBAHUE.
PaBHOMepHOE ckpemuBaHue. PexomMOMHanus ¢ noMompr0 Macok. OmnepaTopbl MyTallUu.
Myranus A1 HOpSAKOBOro IpeacTaBieHus. Mytauus uis OMHApHOTO IPEICTABICHUS.

3.4 TemaTuka cCeMHUHAPCKUX/TIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHH
3.4.1 CemuHapcKue/IPaKTHYECKHUE 3aHATHUS
CeMI/IHapCKI/Ie U NPAKTUYUCCKUEC 3aHATHA HE IPCAYCMOTPCHBI.

3.4.2 JlabopaTopHbIe 3aHATHS

JlabopaTopHas padora 1. OueHka BepOsSTHOCTH COOBITHA.

JlabopaTopHas padora 2. CtarucTuyeckoe MOJIEIMPOBAHKUE IMPOLIECCOB U cucTeM Ha DBM.
JlabopaTopHas padora 3. Mojenu cTOXaCTUUYECKUX CUCTEM.

JlaGoparopuas pa6ora 4. V3zyuenue cucrembl MoaenupoBanus GPSS Studio
JlabopaTopuasi padora 5. 3yuyenue s3pika monenupoBanus GPSS. Cucrembl MopenmupoBaHUs
GPSS Studio
JlabopaTopuas padora 6. mutanmonnoe mozaenupoBanue CMO MM1 u MMn B cucreme
mozenuposanust GPSS Studio.
JlabopaTopuasi padora 7. Umurtanmonnoe monemupoanne CMO MGn u GGn B cucreme
mozenupoBanus GPSS Studio.
JlaGopaTopHas pa6ora 8. Penienue 3a1aun KOMMHBOSIKEPA METOJIOM T€HETHYECKOTO aJITOPUTMA
(pa3paboTka anropurMa).
JlaGopaTopHas pa6ora 9. Penienue 3a1aun KOMMHBOSIKEPA METOJIOM T€HETUYECKOTO aJITOPUTMA
(mporpamMmHasi peanu3arus).

3.5 TemaTuka KypcoBBIX IPOEKTOB (KYpPCOBBIX padoT)
KprOBLIC MMPOCKTBI HE ITPCAYCMOTPCHHBI.

4. Y4yeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIeYeHue

4.1 HopmaTusHbie 10KyMeHThI 1 ['OCTb1
1. https://fgos.ru/fgos/fgos-01-03-02-prikladnaya-matematika-i-informatika-9/ 2. "Tlonoxenust 06
opranmsanuu oopazoBaresnbHOro npouecca B MockoBckoMm [lonurexnuueckoMm yHuBepcuteTe"

4.2 OcHOBHAasI JJUTEpaTypa

1. Bacunmii boes, Pycnan Ceimuenko KommnbrorepHoe MOaEIMpOBaHUE.
(http://www.intuit.ru/studies/courses/643/499/info)

2. boes, B.l. Komnetorepnoe mozaenuposanue / B.JI. boes, P.Il. Ceimuenko. - M. :
Wuteprer-Yuusepcuter Mapopmanmonnsix Texnomorwmii, 2010. - 455 c. : wi.,tabm.,
cxem. http://biblioclub.ru/index.php?page=book&id=233705

3. Bposun B. M. , Cypkosa JI. E. , BanentunoB B. A. Teopus cucteM u CUCTEMHBII
aHaJIM3: yUeOHHK. 10


http://www.intuit.ru/studies/courses/643/499/info)
http://www.intuit.ru/studies/courses/643/499/info)
http://biblioclub.ru/index.php?page=book&amp;id=233705

(http://biblioclub.ru/index.php?page=book_red&id=453515&razdel=276)
4. Buxrtop Adonun, Cepreit Degocun. MoaenupoBaHUE CUCTEM.
(http://www.intuit.ru/studies/courses/623/479/info)

4.3 JlonosiHUTEILHAS JIUTEPATYPa
He npenycmorpena.

4.4 JnekTpoHHBbIE 00pa3oBaTe/IbHbIE PecypChl
He npegycmoTrpensl.

4.5 JIuneH3noHHOe U CBOOOTHO pacipocTpansaeMoc nNporpaMmMHoe o0ecreyeHue

Z[J'ISI YCIICHIHOI'O OCBOCHUA MUCHHUILUIMHBI, CTYACHT MCIIOJB3YET CICAYIOIIHUEC IIPOrpaMMHBIC

CpCaAcCTBA. .
* Microsoft Power Point 2000;
* Microsoft Word,;
o Microsoft Exel;
o

GPSS Studio.

4.6 CoBpeMeHHbIe MTpo(eccuoHAIbHBIE 0a3bl JaHHBIX U HH(POPMALMOHHBIE

CIIPaBOYHbIE CHCTEMBI
1. https://urait.ru/

2. https://www.iprbookshop.ru/
3. https://e.lanbook.com/

5.  MarepuajbHO-TEXHUYECKOE O0ecreyeHue

Jlns mpoBeneHHs J1a0OpaTOpHBIX pabOT HEoOXOIUM KOMIbIOTepHBIH kiacc (He MeHee 30
MOCaZ0YHBIX MECT) C YCTAHOBJICHHBIM ITPOTPAaMMHBIM 00ECTICYCHHEM U TTOIKJIFOYCHHBIM HHTEPHET-
COEZIMHEHUEM.

6. MeToauyeckne peKOMeHIAUNHU
6.1 MeToanueckue peKOMEHIAIMU JJIS NIpenoaaBartesieil o OpraHu3annu

00y4eHus

Jlnis mpoBelieHHs 3aHATUN IperojaBaTellb IMOJIb3yeTcd YYeOHHMKOM, 0 YHMTAaeMOMY KYypcy,
KOHCIIEKTOM JIEKITH, KOMITBIOTEPHBIMH TPE3CHTAUAME Ui 00JIee HArSIIHOTO HW3JIOKESHHS
YUTAEMOI0 Kypca JeKIH.

[Iporpamma cocraBieHa B COOTBETCTBUU ¢ DenepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIEr0 00pa3oBaHMs IO HANpPaBICHUIO MOArOoTOBKH OakamaBpoB 09.03.02.-
WupopmManoHHbIE CHCTEMBI X TEXHOJIOTHH.

6.2 Meroaguueckne yKa3aHus IJ1s1 00y4arOUUXCs M0 OCBOCHUIO JUCHUILJINHbBI
21.]'[5{ CTy,HeHTOB IIOATOTOBJICHBI 1 I/ICHOJ'II)SYIOTCSI y‘-I€6HI/IK 110 JUCIHUIIJIIMHE, METOAUYCCKHUE
YKa3aHHs 110 BBIITOJIHCHUIO J'Ia60paTOpHLIX pa60T.

/. @OoHJ OLIEHOYHBIX CPEeACTB
7.1 MeToabl KOHTPOJISI U OLICHUBAHUSA Pe3yJIbTATOB 00yUeHHUs

B mnpouecce oOydeHHMs HCHONIB3YIOTCS CIEAYIOIIUE OLIEHOYHBIE (DOPMBI CAMOCTOSTEIBHOU
paboThl  CTYAEHTOB, OLICHOYHBIE  CpEACTBA TEKYLIEro  KOHTPOJIL  yCIIEBaeMOCTH U
IIPOMEKYTOUHBIX aTTEeCTalU:

— MOJrOTOBKA K BBIMOJIHEHHUIO J1a00paTOPHBIX pabOT U UX 3allUTA;
11


http://biblioclub.ru/index.php?page=book_red&amp;id=453515&amp;razdel=276)
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https://e.lanbook.com/

— OK3aMCH.

OHGHOLIHBIG Cp€aACTBA TCKYHIETIO0O KOHTPOJIA YCIIEBAEMOCTH BKIIOYAKOT KOHTPOJIBHBIE BOITPOCEHI.

7.2 llIkajia 1 KPUTEPHUHU OLICHUBAHNS Pe3yJIbTATOB 00y4eHUs

[IpomexyTouHas arrecranusi oOydarommxcs B (popme dK3aMeHa MPOBOAUTCSA MO pe3ylbTaraM
BBITIOJTHEHUS. BCEX BHJIOB YUeOHOW pabOThI, MPETyCMOTPEHHBIX YYEOHBIM IUTAHOM M0 JaHHOU
JUCLUILIMHE, IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYLIErO0 KOHTPOJIS YCIEBAEMOCTH B TEUCHHE
cemectpa. OLEHKa CTENEHU JTOCTIKEHUST 00yUYaIONUMUCS TUIAHUPYEMBIX PE3YJIBTaTOB O0yUYCHUS
[0 JUCHUIUIMHE MPOBOIUTCS IMpEnojaBaTesieM, BEAYIIUM 3aHATUS MO AUCHUIUIMHE (MOIYIIIO)
METOJIOM J3KCIEPTHOM oOueHku. [lo wmrToram mnpoMeKyTo4yHOM arrecTaudd IO JUCLUIUIMHE
BBICTaBJISIETCSA OILICHKA «OTJIIMYHOY, «XOpouIo», «YZOBJIETBOPUTEIILHO W
«HEYJOBJIETBOPUTEIBHOY.

K npomexxyTouHOM arTecTaluM AONYCKAIOTCS TOJBKO CTYAEHTHI, BBIIOJIHUBUINE BCE BUBI
yae0HOI paboTHI, MPeTyCMOTPEHHBIE paboveii IporpaMMoi (TIPOIILITH TPOMEXYTOUYHBIN KOHTPOIIb,
BBITIOJIHIIIN JJaOOpaTOpHBIC pabOTHI.)

IIIxana oneHUBaAHUSA Onucanue

BrinonHens! Bce BUbI yueOHOM paboThl, IPeyCMOTPEHHBIE
yueOHBIM TuTaHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHHI, HAaBBIKOB MPUBEJCHHBIM B TaOIUIaX MOKa3aTeNeH,
OTIepUPYET MPUOOPETCHHBIMY 3HAHHUSMH, YMCHHSIMH, HABBIKAMHU,
MIPUMEHSET UX B CUTYALUSX MOBBILIEHHOU ciiokHOCTU. [Ipu 3TOM
MOTYT OBITh JIOITYIICHBI HE3HAYUTEIbHBIC OIUOKH, HETOYHOCTH,
3aTpyAHEHUS IPU AHAIUTUYECKUX ONEPALMIX, IEPEHOCE 3HAHUU U
YMEHHMI Ha HOBBIC, HECTAHJAPTHBIE CUTYallMH.

BrimonHeHs! Bce BB yueOHOU pabOThI, MPEAYCMOTPEHHBIE
y4ueOHbIM TI1aHOM. CTYJIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHHI, HaBBIKOB MPUBEJICHHBIM B TaOMUIaX MOKa3aTeNeH,
OTIEpUPYET MPUOOPETCHHBIMU 3HAHUSIMHU, YMEHUSIMU, HAaBBIKAMH,
Xopomio MIPUMEHSAET UX B CUTYALMSIX MOBBIIIEHHOM CII0)KHOCTH, AOMYCKAET
MeJKHe HETOYHOCTH. [Ipr ’TOM MOTYyT OBITh AOTYIICHBI
HE3HAYUTENbHbIE OMMUOKH, HETOYHOCTH, 3aTPYAHEHUS TIPH
AHAIMTUYECKUX ONEpalusiX, IEPEHOCE 3HAHU U YMEHU HA HOBBIE,
HECTaHJIaPTHBIE CUTYaIUH.

BrinonHeHs! Bce BUABI y4eOHOM pabOThI, MPEAYCMOTPEHHBIE
yueOHBIM T1aHOM. CTYIEHT IEMOHCTPUPYET HETIOTHOE
COOTBETCTBHUE 3HAHWM, YMEHU, HABBIKOB MPUBE/ICHHBIM B TA0JIMIIAX
MoKasareseu, onepupyeT NpuoOPETCHHBIMU 3HAHUSIMU, YMEHHSIMH,
HaBBIKAMH, PUMEHSET UX B CUTYAIMSIX MOBBIIICHHON CI0KHOCTH,
nomyckaeT omuoku. [Ipu 5ToM MOTYT OBITH TOMYIIEHBI OIIUOKH,
HETOYHOCTH, 3aTPYAHCHHUS TIPU aHATTUTUYECKUX OTIePaIUsX,
MepeHOCe 3HAaHWW M YMEHUI Ha HOBbIE, HECTAHAAPTHHIEC CUTYALIMH.
He Brinonnen oaux nin 6osee BUAOB yueOHOU padoThI,
MPETYyCMOTPEHHBIX YUeOHBIM MIaHOM. CTyIEeHT 1EMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHUI, YMEHHM, HABBIKOB MPUBEICHHBIM B
TabNIMIaxX MoKa3aTesei, MOMyCKalTCs 3HAYUTEIbHbBIE OIIHOKH,
MIPOSIBJISIETCSI OTCYTCTBHUE 3HAHUM, YMEHHH, HABBIKOB TIO PSTY
MOKa3aTeNel, CTy/IeHT UCTIBITHIBAET 3HAUNTEIbHbIE 3aTPYIHEHUS
MPY ONIEPUPOBAHKUM 3HAHUSIMH U YMEHUSAMH IIPU UX TIEPEHOCE Ha
HOBBIE CUTYallUH.

OTJIINYHO

Y 10BIIETBOPUTEIIHHO

HeynosnersopurensHo

12



7.3 OneHo4YHbIe cpeacTBa
Bormpocs! k 3x3aMeny

1.

2.

o1

10.
11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

[lonsiTHE M CYIIHOCTH TEOPUH MOJEIUPOBAHMS MPOLECCOB U cucTeM. Llenb
MOJICJIUPOBAHUS U aJIEKBATHOCTh MOJIEIN. MOIeTMPOBAHNUE CIIOKHBIX CUCTEM.

B kakoM COOTHOLIEHUHN HAXOIATCA MOHATUSA «II€JIb MOJEIUPOBAHUA» U «aJCKBATHOCTD
MozeIu»?

Krnaccudukanus BugoB MoaenupoBanus mpoueccos u cucteM. Kitaccupukannonusie
npu3Haku. Buael Mozeneil. Cratnyeckue U TMHAMUYECKHE MOJIETH.

Kakwue cymiecTByroT kiaccupuKalmoOHHbIE MPU3HAKY BUI0OB MOJICTMPOBAHUS cucTeM?
Krnaccudukanus BUI0B MOACTUPOBAHUS ITPOLIECCOB U cucTeM. HempephIBHBIE,
JTUCKPETHBIE U THOPUAHBIE MOJeNH. JleTepMUHUPOBAHHbBIE U CTOXACTUYECKUE MOJIEIIH.
Krnaccudukanus BUI0B MOACITUPOBAHUS MTPOILIECCOB M CUCTEM. AHATTUTHYECKHUE U
MMUTALMOHHBIE MOJIEIIN.

[IpuBeguTe npuMepsl BUAOB MOJIEIIEH CUCTEM. B uem oTiinuKe aHaJTUTUYECKUX U
MMUTALMOHHBIX MOJIENEH?

B yem cymHoCTh CHCTEMHOT0 OJX0/1a K MOJEIUPOBAHUIO cucTeM Ha DBM?

Urto Ha3bIBaeTCs MaTeMaTUYECKOM cxemoii? UTo Ha3bIBaeTCsl CTATHUECKOU U
NIUHAMHUYECKON MOJEIISIMUA 00BheKTa?

Craructuueckoe MOAEIMPOBAaHUE MTPOLIECCOB U cucTeM Ha DBM

Mopenu croxactuueckux cucteM. CTOXaCTUYECKUE CUCTEMbI. MOJIeIN CTOXaCTUYECKHUX
cucteMm. CHcTeMbI MaCCOBOTO OOCTY>KUBAHUS.

Monenu croxactuueckux cucteM. [lapamerpsl cuctempl. CriocoObl OLIEHUBaHUS
apamMeTpoB.

MapkoBckue mporiecchl. Moaenu CHCTeM MacCOBOTO 00CTyKUBaHUS.

[TonsTre MmapkoBckoro nporecca. Knaccudukanus. ['pad cocTosHuii 1 epexooB.
VYpasuenune Kommoroposa.

Monens cucTeMbl MacCOBOTO OOCITYKUBAaHUSI C HEOTPaHUUEHHOM ouepenbto. [lapameTpsi.
MareMaTtnueckoe OnucaHue.

NmurtanronHoe MoaenupoBaHue. B yem 3akiirouaercsi JOCTOMHCTBO UMUTALIMOHHOTO
MOJICJIMPOBAHUS KaK METOJIa UCCIICIOBAHUS CIIOKHBIX CUCTEM?

[TonsiTHE UMUTAITMOHHOTO MoJenupoBanus. O0nacTu npuMeHeHus. HenpepsiBHbBIE U
JUCKPETHBIE MOJIETTH. METO/Ibl MPOTPaMMHOMN peaiu3aliii MOICIIUPYEMBIX TIPOIIECCOB.
[IporpamMmHas peanu3zanus CIy4aHbIX BEJIUYHMH C PA3HBIMU 3aKOHAMU paclpeIeiIeHUsI.
Merona ob6parnoi pyukuu. MinmocTpaiius Ha MO MacCOBOTO 0OCITYKUBaHUS.
MonenupoBaHuE CUCTEM C IIOMOIIBIO TeHeTHYecKoro anroputmMa. O6o0ieHHas 0J10K-
cXema reHeTUYecKoro anroputMma. Kpurepuu ocraHoBa anroputMa.

MopenupoBaHue CUCTEM € TOMOILbIO TEHETUUECKOT0 aliroput™Ma MHUIManu3anus
nonyssiinn. Buasl cenexnuu. [IpomoprimonanbHast cenekius. PaHroBast cenexius.
TypHupHas cenexuus.

MopenupoBaHre CUCTEM C TTIOMOIIBIO TEHETUYECKOTO aNropuT™Ma BHuibl CKpernmBaHuid.
OpnHoTOUEYHOE CKpelMBaHue. PaBHOMepHOE cKkpenuBaHue. PeKkoMOMHAITS ¢ TOMOIIBIO
Macok. OnepaTopbl MyTanui. MyTarus st TOPSIKOBOTO MpeACTaBIeHUss. MyTtamus s
OMHAPHOTO MPEICTABICHHUS.

[To 3amaHHBIM BEPOSITHOCTSIM MPOCTHIX COOBITUH PACCUNUTATh BEPOSTHOCTh CIIOKHOTO
(cocTaBHOTO) COOBITHSL.

Hcnonw3ys s3eik GPSS HanucaTts nporpaMmy HMHTAIIMOHHOTO MOJEIMPOBAHHUS 3aJaHHOU
mozaenu CMO.

[IpuBenrTe OCHOBHBIE MMOHATHS TEOPUH MOJICTUPOBAHKS CUCTEM: MOJIEIb, THIIOTE34,
aHaJIOTUsl, IKCIIEPUMEHT U T.II.

Kaxkue TuoBbie MaTeMaTHYECKUE CXEMBI HUCTIOIb3YIOTCS P MOAEIIUPOBAHUS CIIOKHBIX
CUCTEM U UX JIEMEHTOB? 13
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45.
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. KakoBbI yci10BUs 1 0COOCHHOCTH MCTIONIB30BAHUS ITPH Pa3pabOTKe MOENeH CUcTeM
Pa3IMYHBIX TUIIOBBIX MATEMAaTHYECKUX CXEM?

B yem cyTh METOAMKN UMUTALIMOHHOTO MOJEIMPOBaHUs?

Kakue Tpe6oBaHus 110J1b30BaTENb IPEABABISIET K MUMUTALMOHHON MOJenu?

. UTo Ha3bIBaETCS KOHIENTYaTbHON MOJICIIbIO CUCTEMBI?

[TosicHuTe NPUHLMIIBI HOCTPOCHUS OJOYHON KOHCTPYKIIMHM MOJIENIN CUCTEMBI.

. KakoBbl OCHOBHBIE TPUHLIMIIBI IOCTPOEHUS MOJECIIUPYIOIUX AITOPUTMOB IIPOLIECCOB
(GyHKIMOHUPOBaHUS cUcTeM?

. Kakue nukiibl MOXKHO BBIIETUTH B MOJENUpYIoleM anroputme? UTto Ha3piBaeTcs
IIPOrOHOM Mozen?

. Kakue npoBepku 10CTOBEPHOCTH MOJIENIN BBINOIHSAIOTCS Ha Pa3IMYHbIX dTanax
MOJIETIUPOBAHUS CUCTEM?

. Kakas noxymenranus opopMisieTcsi Ha UMUTAILIMOHHYIO MOJIEJNIb KaK Ha POrpaMMHbIN
MpOaYKT?

B yem cymHoCcTh MHTEpIIPETALUN PE3YIBTATOB UMUTALMOHHOTO MOJIEIUPOBAHUS
CUCTEMBI?

YeM 0TIHYAIOTCS S3BIKM IMHTAIIIOHHOTO MOJEIIMPOBAHMS OT SI3BIKOB OOILETO
Ha3HA4YeHUS?

Kax M0OXHO mpencTaBuTh apXUTEKTYPY A3bIKa KIMUTALMOHHOTO MOJIETTUPOBAHUS?

Kaxue umeroTcst rpynnsl I3bIK0B MOAEIUPOBAHUS JUCKPETHBIX CUCTEM?

[TpuBenuTe KIaccu(pUKAUIO HHCTPYMEHTAIBHBIX CPEICTB B COOTBETCTBHH C
MOAJEP/KUBAEMBIM CTUJIEM UMUTALMOHHOIO MOJIEIIMPOBaHUS?

B yem cymHocTh METO]a CTaTUCTUYECKOI0 MOIeTMpoBaHus Ha DBM?

. Kak paccuurats, ncnonb3ys npouecc OpocaHust MOHETHI, citydaitHoe uucio R (0<R<I1)?
Kakue criocoObl reHepaiuy nociaea0BaTelbHOCTEN clIydyaliHbIX YUCE UCTIONIb3YIOTCS MTPU
MOJEJIUPOBAHUN?

Kakas nocienoBaTeIbHOCTh CITydaliHBIX YHCEN MCIIOJIb3YETCsl B KauecTBe 0a30BOM npu
CTaTUCTUYECKOM MOJAEIMpPOBaHNU Ha DBM?

. [Touemy renepupyemMbie MOCIEA0BATEIBHOCTU CIy4alHbIX ynced Ha DBM HazbiBatoTCs
NICEBIOCTyYaitHBIMU ?

Kakwue cymecTByroT METO/IbI TPOBEPKU KAaUECTBA T€HEPATOPOB CIIYHAMHBIX YUCeN?

Ha xakoM npuHIKIIE OCHOBBIBAETCS MOAEINPOBAHNE TIOJHOW IPYMIBI CIIy4aiHbIX
coObITHI?

Kakue cymiecTByroT crnocoObl MOJIETUPOBAHUS CIyYalHbBIX COOBITHH € 33JaHHBIM 3aKOHOM
pacrpeeneHus?

Kakue napamerpsl MeeT HOpMaJIbHBIN 3aKOH pactpeneneHus? O0bsICHUTE ux
¢usnueckuii cmpica. Kak cmoaenupoBaTh HOpMalibHOE Cciy4aitHoe uncio?

KakoBbI 0cOOEHHOCTH KOMITBIOTEPHOTO IKCIIEpUMEHTA?

Kaxue Buabl pakTopoB ObIBAIOT B UMUTAIIMOHHOM SKCIIEpUMEHTE?

. UTo Ha3bIBaeTCs MOJHBIM (PaKTOPHBIM IKCIIEPUMEHTOM?

KaxoBa 1ienb cTpaTernyeckoro miaHupOBaHUs KOMIIbIOTEPHBIX SKCIIEPUMEHTOB?

Kakue npo0ieMbl cTpaTernyeckoro miaHUPOBAaHUS SBISIOTCS OCHOBHBIMH?

KaxoBa 11e71b TAKTHYECKOT0 TUIAaHHPOBAHUS KOMITBIOTEPHBIX 3KCIIEPUMEHTOB?

Uro Ha3pIBaeTCA TOUHOCTHIO M IOCTOBEPHOCTBIO PE3YJIbTATOB MOAEIUpPOBaHus Ha DOBM?
Kax moBBICUTH TOYHOCTH PE3YJIbTaTOB CTATHUCTUYECKOTO MOIETUPOBAHUS CUCTEMBI B
YCIIOBUSIX OTPAaHUYEHHOCTH pecypcoB DBM?

KaxoBbl 0COOEHHOCTH MIMHUTALIMOHHOTO AKcnepuMeHTa Ha DBM ¢ Touku 3peHus
00paboOTKHU pe3ynbTaToB?

B yem cymHocTh METOZ0B PUKcaIMi U 00paObOTKU PEe3yIbTAaTOB MIPHU CTATUCTHUYECKOM
MOJeJIMpOBaHUU cucteM Ha DBM?

Kaxue MeTonpl MaTeMaTHYECKOM CTATUCTUKU UCTIOIB3YIOTCS IS aHATIN3a pe3ynLTaTOBl4



HUMUTAUOHHOI'O MOACIUPOBAHHUA cucrem?
60. Kakue moHATHSI, IOKA3aTEIH U MapaMeTPhl OMUCHIBAIOT CUCTEMY MacCOBOTO
o0CTyXKUBaHUS?
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