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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-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH U C Y4€TOM
OCHOBHBIX TpeOOBaHUI MH(OPMAITMOHHOK
0€30MacHOCTH

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

MOIIK-3.2 YMmeer pemiarb cTaHAApTHBIE 33/1a4H
npodeccHoHaNbHON JeSTeNbHOCTH 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 JTOKJIAI0B,

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

0€30acCHOCTH.

[1K-3. CniocobOeH ynpaBisiTh IPOEKTaMU B
obmacti T Ha OCHOBE MOJTyYEHHBIX, TJIAHOB
MPOEKTOB B YCJIOBUSAX, KOTIa TPOEKT HE
BBIXOJIUT 3a MPEEIIbl YTBEPHKICHHBIX
mapamMeTpoB

NIIK-3.1. 3HaeT cnocoObl ynpaBieHus
MPOEKTaMHU MO CO3/1aHUI0 MH()OPMAITMOHHBIX
Y aBTOMAaTU3UPOBAHHBIX CUCTEM 1O
00paboTke HHPOPMALIUU U CUCTEM
yIpaBiIeHUs

NIIK-3.2. YMmeer ynpaBisiTh IPOEKTaMU B
obnactu UT u AVC no obpaboTke
UH(pOPMALIUU 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.

I[I/ICI_[I/IHJ'II/IHa B3anMOCBA3aHa JIOTHYCECKU M COACPKATCIBbHO-METOAUYCCKHU CO CICAYIOUIMMH

nuctuiuimHamu u npaktukamu OITOIT:

- Teopus nHGOPMALIMOHHBIX NPOLIECCOB U CUCTEM;

- CucreMHbIl aHAIU3;

- Ha,I[e}KHOCTB, OpProHOMHKA U Ka4€CTBO CUCTEM YIIPaBJICHM,

- Merononorus DevOps;
- CucreMHOE aIMUHUCTPUPOBAHUE;

- IIpousBojcTBeHHAs NMPaKTHKa (IPOEKTHO-TEXHOJIOTUYECKAs );

- IIpousBoncTBeHHas MpaKTHKA (MIPEIIUILIOMHAS);

- Brimonnenue u 3ammTa BEITYCKHON KBATM(HUKAIIMOHHONW PaOOTHI.

3.  CTpykrypa u cofepkaHue TUCUUIINHBI

OO6mast TPyIOEMKOCTh JUCHUIUIMHBI COCTaBiisieT 4 3ayeTHble eauHuIpbl, T.. 144
aKaJIeMUYeCKHUX Jaca.
3.1 Buabl yueOHOi padoThI U TPYA0EeMKOCTH (110 popMam 00yueHMs)
3.1.1. Ounas ¢popma oOyueHHs
Ne Bux yuebHoii padoTsr KoimuectBo | CemecTpsl
n/n 4acoB 5
1 AyIMTOpHBIE 3aHATHS 54 54
B Tom uucie:
1.1 Jlekuun 18 18
1.2 | CemuHapCcKue/MPaKTUUECKUE 3aHATHUS
1.3 | JJaboparopHbIle 3aHATHS 36 36
2 CamocTosiTebHas padoTa 90 90
B ToMm uucrne:
2.1 | IlogroToBka u BEITIOJHEHHE Ja0OPATOPHBIX PabOT 90 90
3 IIpoMe:kyTouHasi aTTeCTALUS
Ok3amen/3auet/nud.3auer JK3aMeH JK3aMEH
144 144
3.1.2. 3aounas ¢popma oOyueHus
Ne Bup y4eOHoii padoThI Kommiectso | CemecTprl
n/n 4acoB 5
1 AyIMTOPHBIE 3aHATHS 8 8
B Tom umuce:
1.1 Jlexnun 4 4
1.2 | CemuHapckue/mpakTHUECKUE 3aHATUS
1.3 | JJaboparopHble 3aHATHS 4 4
2 CamocrosiTesibHasi pa6oTa 136 136
B Tom uncie:
2.1 | IloaroToBka u BBITIOJHEHHE Ja0OPAaTOPHBIX PabOT 136 136
3 IIpoMe:kyTouHasi aTTecTALUS
Dk3ameH/3aueT/aud.3auer JK3aMeH 9K3aMeH
144 144

3.2TemaTu4yecknii NJIaH U3yYeHUA TUCHUILINHBI (10 (popMaM 00yUeHMsI)




3.2.1 Ounas popma oOydeHHS

n/n

Pa3nenpl/TeMbl
JTUCIHUILINHBI

TpynoemkocTh, 4ac

Bcero

AynuTopHas padora

IIpak-
Cemu- P
JIabo- [ruuec-
Hapckue/
Jlek- parop- | Kas
MIPaKTH-
1805051 HBIE 3a- | IOJ-

YCCKHUC
HATHUA [OTOB-
3aHATUA
Ka

Camoc-
TOSA-
TeJb-
Has pa-
oora

Jlexnug 1

[lonsiTHE M CYIIHOCTH TEOPUH
MOJCJIMPOBAHUS TIPOLIECCOB U
CHCTEM

MonenupoBaHue Kak METOJl HAyYHOTO
no3Hanud. CyniHoCTh METoJa
MozenupoBaHus. Llenbs MonenupoBaHus
U aJ€KBAaTHOCTH MOJIEIIH.
MopenupoBaHHE CIIOKHBIX CHCTEM.
CucTeMHBIN MOJX0/1 B MOJICIMPOBAHUU
CHCTEM.

11

JIaGopaTopHbIe 3aHSATHSI.
OreHka BEpOATHOCTH COOBITUH.

1.2

JlaGopaTopHble 3aHSTHSL.
Craructuueckoe MOAEIUPOBaHUE
MpoIieccoB 1 cucteM Ha DBM.

Jlexmus 2

Knaccudukanms BuI0B MOJIETUPOBAHUS
MPOLIECCOB U CUCTEM
Knaccudukannonnsie npusHaku. Buabs
mozene. CTaTHYeCKUe U
IUHaMu4yeckne mojaenu. HenpepriBHbIe,
JTUCKPETHBIE U THOPUIHBIE MOJIEIH.
JleTepMUHUPOBaHHBIE U
CTOXaCTHYECKUE MOJEIIH.
AHanuTHYECKHE U UMUTAIIMOHHEBIE
MOJEIIH.

2.1

JIaGopaTopHble 3aHSTHS.
Mosienu cToXacTUHYECKUX CUCTEM

Jlexuus.3

CrarucTrnueckoe MOJEINPOBAHNE
Mpo1ieccoB U cucteM Ha OBM
[Tonsitue merona Monte-Kapio.
[Ipumeps! 3aaa4, penraeMsIx ¢
nomouibto Merona Monte-Kapio.
CrnyvaiiHble M KBa3UCIy4alHbIE YHCIA.
IIporpammHBIE reHEpPaTOPHI
KBa3UCIy4alHBIX 4HCEIL.
KonrpyenTtnslii anroput™. MMuranus
CIIyJalHbIX BEJIMYUH U COOBITHH.

3.1

JlaGopaTopHbIe 3aHSTHS.

I/IsyquHe CHUCTCMBI MOI[GJII/IpOBaHI/ISI
GPSS Studio

10




Jlexknusa 4

Mopenu cToXacTHYECKUX CUCTEM.
Croxactuueckue cucteMbl. Moaenu
cToxacTuyeckux cucreM. CucTembl
MaccoBoro obciyxkuBanusa. OCHOBHbIE
MOHSATHUS TEOPUU BEPOSTHOCTEM.
[TapameTtpsr cuctemsl. CriocoObl
OLICHMBaHUs rnapameTpos. [Ipumep
OLICHUBaHHUs IapaMeTpos. [Ipocrenmmi
notok. ®opmymna Ilyaccona. [Ipumepsl
ucnosib3oBanus hopmyel [lyaccona.

4.1

JlaGopaTopHbIe 3aHSTHSL.
N3yuenue sa3bika MoaenupoBanus GPSS
cuctembl mojesmpoBanusi GPSS Studio

10

Jlexnnus 5

MapxkoBckue npoueccbl. Moaenu
CHCTEM MacCOBOT'0 0OCITyKUBAHUS
[ToHsiTHE MapKOBCKOTO MpoIiecca.
Knaccudukanms. ['pad cocrosuuii n
nepexo10B. YpaBHenue Konmoroposa.
Monens cucTeMbl MacCOBOTO
00CITyKMBaHUS C HEOTPAHUYECHHOMN
ouepennto. [Tapamerpsi.
Matemaruueckoe onucanue. ®opmyna
XunuuHa- [lonayexa.

5.1

JlaGopaTopHbIe 3aHSTHS.
Nmuranmnonnoe moaenupoBanue CMO
MMI1 B cucreme moaenupoBanus GPSS
Studio.

10

Jlexknusa 6
NmutanimoHHOE MOJIETMPOBAHUE.
TToHsaTre UMUTALITMOHHOTO

MozenupoBanusa. O01acTy MPUMEHEHHS.

HenpepsiBHBIE U JUCKPETHBIE MOJIEIH.
MeTo/1bl TpOrpaMMHON peain3alu
MOJIETTUPYEMBIX IPOLIECCOB.
[IporpaMMHas peanuzanus ciry4aiHbIX
BEJIMYMH C Pa3HBIMU 3aKOHAMU
pacnpenenenus. Meroa oOpaTHOM
¢bysakuu. Mtroctpanus Ha MOJeNnu
MaccOBOT0 00CTYKUBaHHUSI.

6.1

JIaGopaTopHble 3aHATHSL.
Nmutannonnoe monenupoanne CMO
MGn B cucreme moaenupoBanust GPSS
Studio.

10

Jlexuus 7

MoaenupoBaHH€e CUCTEM C MMOMOIIBIO
T€HETHUYECKOTO aJITOPUTMA.
O06o0meHHas 6J10K-cxema
reHEeTUYeCKOoro anropurma. Kpurepun
OCTaHOBa anroputMa. MHunuanusanus
nonyJsiuuy. Buasl cenexuuu.
[IponopuronanbHas CENEeKLHUs.
Panrosas cenekuus. TypHupHas




CCJICKIIUA.

7.1

JlaGopaTopHbIe 3aHSTHSL.

Pemmenue 3a1a41 KOMMHBOSDKEPA
METOJIOM I'€HETHYECKOT0 aJlrOpUTMa
(pa3paboTKa aJropuT™Ma).

10

Jlexknus 8

MonenrpoBaHUE CUCTEM C IIOMOILBIO
TEeHETUYECKOT0 anropuTma. Bussl
cKkpemuBanuii. OqHOTOUECUHOE
ckpeuuBanue. PaBHomepHoOe
cKpelrBaHue. PekomOuHanus ¢
MOMOIIIbI0 MacoK. OrnepaTopbl MyTallUH.
Myrtanus uis nopsIKOBOro
npeacTaBieHus. Myranus Ui
OMHAPHOTO MPE/ICTABICHHUS.

10

8.1

JIaGopatopHbIe 3aHATHSL.

Pemenwue 3a1aun KOMMHBOSDKEPA
METOJIOM I€HETHYECKOTO aJITOPUTMa
(mporpaMMHas peaausarus).

10

Hroro

144

18

36

90

3.2.2 3aounas ¢popma oOyueHus

Ne
n/n

Pa3nenbl/TeMbl
JAACHUATLINHBI

TpynoemkocTsb, yac

Bcero

AyautopHast pabora

Jlek-
1095051

Cemu-
Hapckue/
[IpaKTH-

YecKue
3aHATHSA

[Ipak-
Jlabo- ruuec-
parop- | Kas
HbIC 3a- | MO/~
HATUS [FOTOB-
Ka

Camoc-
TOSA-
TeJb-
Has pa-
oora

Jlexnus 1
[TonsiTHE W CYIIHOCTH TEOPUU
MOJEJIMPOBAHMS MPOLECCOB U CUCTEM

8,5

0,5

11

JIaGoparopHas pabora 1.
OreHka BEpOSTHOCTH COOBITHIA.

8,25

0,25

1.2

JIaGoparopHas paborta 2.
CrarucTuueckoe MOJEINPOBAHNE
MPOIECCOB M cucTeM Ha DBM.

8,25

0,25

Jlexmug 2
Knaccudukanms BU0B MOJETUPOBAHUS
MIPOLIECCOB U CUCTEM

8,5

0,5

2.1

JlabopaTtopHas pabora 3.
Moeny cTOXacCTHYECKUX CHCTEM

8,5

0,5

Jlexuus.3
CrarucTuueckoe MOJEINPOBAHNE
MpoI1eccoB U cucteM Ha DBM

8,5

0,5

3.1

JIaGoparopHas paborta 4.
W3yuenne cucteMbl MOJICTHPOBAHUS

GPSS Studio

8,5

0,5

Jlexknusa 4
Mogen CTOXaCTUYECKUX CUCTEM.

8,5

0,5




4.1

JlaGopaTopHas pabora 5.
N3yuenue s3pika mojenupoBanusi GPSS
cucteMbl MmosienupoBanust GPSS Studio

8,5

0,5

Jlekusa 5
MapkoBckue nporneccbl. Moaenu
CHUCTEM MACCOBOTO OOCTyKMBaHUS

8,5

0,5

5.1

JlabGopaTopHas pabora 6.
Nmutannonnoe monenupoBanne CMO
MM1 u MMn B cucreme

mozaenupoBanus GPSS Studio.

8,5

0,5

Jlexuus 6
NmuTannoHHOE MOIEIUPOBAHUE

8,5

0,5

JlaboparopHuas pabota 7.
Nmuranmonnoe moaenupoBanue CMO

MGn u GGn B cucteMe MOACITUPOBAHUS
GPSS Studio.

8,5

0,5

Jlexuus 7
MopenupoBaHre CUCTEM C TTOMOIIBIO
TCHECTHUYCCKOI'O aJIFOpI/ITMa

8,5

0,5

7.1

JlaGopaTopHas pabora 8.

Pemenwue 3a1aun KOMMHBOSDKEPA
METOJIOM I€HETHYECKOTO aJITOPUTMa
(pa3paboTKa aaropuT™Ma).

8,5

0,5

Jlexknus &
MopenupoBaHre CUCTEM C TTIOMOIIBIO
TEHETUYECKOTO aIrOpUTMa.

8,5

0,5

8.1

JIaGopatopHas pabota 9.

Pemrenue 3amaun KoOMMHBOSIKEpa
METOZOM I'€HETUYECKOTO AJITOPUTMA
(mporpaMMHasi peau3arsi).

8,5

0,5

Hroro

144

136

3.3 Conep:xanue pas3aeoB JUCUUIJINHBI

1. TloHsiTMe M CYLIHOCTH TEOPUH MO/AEJTHMPOBAHHUS NPOLECCOB M CHCTEM

MopenupoBaHue Kak METOj HaydyHOro mo3HaHus. CyIHOCTh MeToaa MojenupoBaHus. Llenb

MOZACIIMPOBAHUA U AACKBATHOCTb MOJCIIN. MOI[eJ'II/IpOBaHI/Ie CJIOKHBIX CUCTCM.

CucTeMHBIN TOAXO0/ B MOAECTHUPOBAHUHN CUCTEM.

2. Kaaccudpukanus BHI0B MO/IeJIMPOBAHUS MPOLECCOB H CHCTEM

Knaccudukanmonnsie npuszHaku. Buasl mopneneir. CTtaTH4ecKue W JTUHAMHYECKHE MOJECIH.
HenpepsiBHbIe, AUCKpETHBIC W THOPHUIHBIE MOJENU. J[eTepMUHUPOBAHHBIE M CTOXACTUYECKUE
MoJea. AHAIMTHYECKHE U UMHUTAIMOHHEBIE MOJCIIH.

3. CraTucTHYecKoe MO/ieJIMPOBaHHE NMPOIeccoB U cucteM Ha JBM

ITonsatne merona Mounte-Kapio. Ilpumepsl 3agad, pemaemMbix ¢ MOMOLIbI0 MeToga MoHTe-
Kapno. Cnyuaiinple u KkBas3uciydaiiHble yucna. IIporpaMMHbIle reHepaTophl KBa3UCIydalHbIX
yrcen. Kourpyentusiit anroputM. UMuTanus ciiy4aiiHbIX BEIMUUH U COOBITHUH.

4. Moaean CTOXaCTHYECKHX CHCTEM.

CToxXacTHYEeCKHE CHUCTEMBI. MoOJEId CTOXAaCTHYECKUX

CUCTEM.

Cucremsl

MacCCOBOTI'O

obciryxuBaHus. OCHOBHbIE TIOHATHSI Teopuu BepositHocTeil. [Tapamerpsl cuctembl. CriocoObl
olecHuBaHusA nmapaMmerpos. IIpumep onenuBanusa napamerpos. IIpocreimmii motok. @opmyiia

ITyaccona. [Ipumeps! ucnosnb3oBanus Gpopmyisl [Tyaccona.
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5. MapKOBCKHe nmpoueccol. Mojaean cUCTEM MACCOBOI0 Oﬁcﬂy)l(HBaHI/IH

[TonsTre mapkoBckoro npomecca. Kiaccudukarus. ['pad cocrostHuii 1 epexoqoB. Y paBHEHHE
Konmoroposa. Monienb cucTeMbl MaCCOBOT'O OOCTYKMBAHUS C HEOTPAaHHUEHHON 0UepeIbio.
[Tapamerpsl. MaTemaTnueckoe ONMCaHueE.

6. UMuTanmoHHoe MoJe/IMpOBaHMNe.

[lonatne wuMHUTanMOHHOTO MozaenupoBanus. OOnacth mnpumeHeHus. HenpepbiBHBIE U
JUCKpPETHbIE MoJenud. MeToasl MporpaMMHOM pealu3alid  MOAEIUPYEMBIX IPOLIECCOB.
[IporpaMMHas peanusanus cilydyailHbIX BEJIMYMH C pa3HbIMM 3aKOHAMHU paclipeneieHus. Meroa
oOparHo#t ¢pyHkmu. MmocTpaiiys Ha MOAEITH MacCOBOTO 0OCTYKUBAHUSL.

7. MopeaupoBaHue CHCTEM € IOMOIIb FeHeTHYECKOro aJirOpuTMA.

OO6oOmienHass OJOK-cXeMa TEHETHYEeCKOro aiuroputMma. KpuTepum ocTaHoBa ajaropuTMa.
Wunmmammsanusa nomynauud. Bunsl cenekumu. IIponopuuonansHas cenexuus. Panrosast
cenekuys. TypHupHas cenexuusi. Bunapl ckpenyBanuii. OIHOTOYEUHOE CKpEILIMBAaHUE.
PaBHOMepHOE ckpenuBaHue. PekomMOMHaIus ¢ noMolpl0 Macok. OmnepaTopbl MyTallUu.
Myranus A1 HOpsSAKOBOro IpeacTaBieHus. Mytauus Ui OMHApHOTO IPEICTABICHUSI.

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

3.4.2 JlabopaTopHbIe 3aHATHS

JlabopaTopHas padora 1. OueHka BepOsSTHOCTH COOBITHM.

JlabopaTopHas padora 2. CtarucTuyeckoe MOJIETMPOBAHHUE IMPOLIECCOB U cucTeM Ha DBM.
JlabGopaTopHas padora 3. Mojenu CTOXaCTUUYECKUX CUCTEM.

JladopaTopuas pagora 4. V3yuenue cucremsl monenupoBanus GPSS Studio

JlabopaTopuasi padora 5. 3yuenue s3pika monenupoBanus GPSS. CucreMbl MopenmupoBaHUs
GPSS Studio

JlabopaTopHnas padora 6. mutanmonnoe mozaenupoBanue CMO MM1 u MMn B cucreme
mozenuposanust GPSS Studio.

JlabopaTopuasi padora 7. Umurtanmonnoe monemuposanne 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€HETHYECKOTO aJITOPUTMA
(mporpamMmHasi peanu3arus).

3.5 TemaTuka KypcoBBIX IPOEKTOB (KYpPCOBBIX padoT)
KypcoBble npoekThl (paboThl) HE MPETyCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 00ecIeYeHue

4.1 HopmaTusHbie 10KyMeHThI 1 ['OCTb1
1. https://fgos.ru/fgos/fgos-01-03-02-prikladnaya-matematika-i-informatika-9/ 2. "Tlonoxenus 00
OopraHu3anun O6pa30BaTeJ'IBH01"O mnmpormecca B MocxkoBckoM IlomuTexHUYEeCKOM yHI/IBepCI/ITeTe"

4.2 OcHOBHAsI JINTEPATYypPa

1. Bacummit boe, Pycinan Ceimuenko KomMnberoTepHOE MOAECIHPOBAHUE.
(http://www.intuit.ru/studies/courses/643/499/info)
2. boes, B.l. Komnbiorepnoe mozaenuposanue / B.JI. boes, P.Il. Ceimuenko. - M. :

Wntepuer-Yuusepcurer Mapopmarnmonnsix Texnonorwmii, 2010. - 455 c. : ui.,tabm., 10


http://www.intuit.ru/studies/courses/643/499/info)
http://www.intuit.ru/studies/courses/643/499/info)

cxem. http://biblioclub.ru/index.php?page=book&id=233705

3. Bposun B. M. , Cypkosa JI. E. , BanentunoB B. A. Teopus cucteM U CUCTEMHBII
aHaJm3: y4eOHUK.
(http://biblioclub.ru/index.php?page=book_red&id=453515&razdel=276)

4. Buxtop Adonun, Cepreit @enocud. MonenupoBaHue CUCTEM.
(http://www.intuit.ru/studies/courses/623/479/info)

4.3 JlonoTHUTEJIbHAA JIUTEPATypa
He npenycmotpena.

4.4 JnekTpoHHBbIE 00pa3oBaTe/IbHbIE PecypcChl
D0P naxomauTcs B pa3pabOTKe.

4.5 JInnieH3MOHHOE M CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecrnedeHne

I[JI?I YCIICHIHOIO OCBOCHUA MUCHHUIUIMHBI, CTYACHT MCIOJB3YCT CJICAYIOIIHWEC IIPOIrpaMMHBIC

CpeaCTBa: ]
Microsoft Power Point 2000;
Microsoft Word;

Microsoft Exel;

GPSS Studio.

4.6 CoBpeMeHHbIe MPO(eccCHOHATbHBIE 0a3bl JAHHBIX U HH(OPMAIHOHHbIE
CIPaBOYHbIE CUCTEMBI

1. https://urait.ru/

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

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

5.  MarepuajibHO-TeXHUYECKOe oDecriedeHne

Jlnst mpoBeneHHus J1a0OpaTOpHBIX pabOT HEOOXOIUM KOMIBIOTepHBIH kiacc (He wmenee 30
M0CaJ0YHBIX MECT) C YCTAHOBJIEHHBIM ITPOIPAMMHBIM 00€CIIEYeHUEM U MOAKJIIOUYECHHBIM HHTEPHET-
COEIUHEHUEM.

6. MeToauyeckne peKOMeHIAUNHU

6.1 MeToanueckue peKoOMEHAAalMH JJIA IpenojaaBare/iei o OpraHu3annuu
00y4eHus

Jlnst mpoBeneHUs 3aHIATHN MpenojaBaTeNib IOJIb3YETCS YYEOHUKOM, IO YUTAEMOMY KYpCY,
KOHCHEKTOM JIEKIMH, KOMIBIOTEPHBIMH MpPE3EHTAlUsIMU Ul OoJiee HarIsJHOIO H3JI0XKEHUs
YUTAEMOT0 Kypca JEKIIUH.

ITporpamma coctaBiieHa B cOOTBETCTBUU ¢ (DesepanbHbIM TOCY1apCTBEHHBIM 00pa30BaTENbHBIM
CTaH/IapTOM BBICIIETO0 OOpa30BaHHs [0 HANpPaBIEHUIO MOAroToBKH OakanmaBpoB 09.03.02.-
HMHudopMaloOHHBIE CUCTEMBI U TEXHOJIOTUU.

6.2 MeToanueckue yKa3aHus 1Ji 00yYAKOIIMXCS 110 OCBOCHUIO TUCIUILINHBI
I[J'ISI CTy,Z[CHTOB IIOATOTOBJICHBI 1 I/ICHOJ'ILBYIOTCH y‘IC6HI/IK 110 JUCHUIIIIMHE, MCTOAUYCCKHUEC
YKa3aHHUs 110 BBIIOJIHEHUIO J1a00paTOpHBIX padoT.

/. DOHJ OLIEHOYHBIX CPEJICTB
7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHUs

B mporecce 00ydeHHs HCHONB3YIOTCS CIEAYIONIME OIEHOYHBIE (DOPMBI CaMOCTOSTENHLHOM
paboThl  CTYJIEHTOB, OLIEHOUHbIE  CPEICTBA TEKYIIEro  KOHTPOIs  YCHEBAeMOCTH 14


http://biblioclub.ru/index.php?page=book&amp;id=233705
http://biblioclub.ru/index.php?page=book_red&amp;id=453515&amp;razdel=276)
http://www.intuit.ru/intuituser/userpage/fedosinsa1955
http://www.intuit.ru/studies/courses/623/479/info)
https://e.lanbook.com/

IIPOMEKYTOUYHBIX aTTECTALIVN:
— IIOATOTOBKA K BBIOJIHEHUIO JIAOOPATOPHBIX pabOT U UX 3allUTa;
— DK3aMEH.

OHGHOLIHBIG Cpe€aACTBA TCKYHIETIO KOHTPOJIA YCIIEBAEMOCTH BKIIOYAKOT KOHTPOJIBHBIE BOIIPOCEHI.

7.2 llIkajsia u KPpUTEPHUHU OLICHUBAHNS Pe3yJbTATOB 00y4eHUs

[IpomexyTouHas arrecranus oOydarommxcs B (popme dK3aMeHa MPOBOAUTCS MO pe3ylibTaTraM
BBITIOJTHEHUS. BCEX BHJIOB YUeOHOW pabOThI, MPETyCMOTPEHHBIX YYEOHBIM IUTAHOM [0 JaHHOU
JUCLUILIMHE, IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYLIErO0 KOHTPOJIS YCIEBAEMOCTH B TEUCHHE
cemectpa. OLEHKa CTENEHU JIOCTIKEHUSI 00yUYaIONUMUCS TNIAHUPYEMBIX PE3YJITaTOB O0yUYCHUS
[0 JUCHUIUIMHE MPOBOIUTCS IMpEnojaBaTesieM, BEAYIIUM 3aHATUS MO AUCHUIUIMHE (MOIYIIIO)
METOJIOM J3KCIEPTHOM oOueHku. [lo wmrToram mnpoMeKyTOYHOM arrecTaudd IO JUCLUIUIMHE
BBICTaBJISIETCA OIICHKA «OTJIMYHOY, «XOpOUIO», «YAOBJIETBOPUTEIILHO W
«HEYJOBJIETBOPUTEIHHO.

K npomexxyTouHOM arTecTaluM AOMYCKAIOTCS TOJBKO CTYACHTHI, BBIIOJIHUBLIIME BCE BUBI
yae0HOI pabOoTHI, MPETyCMOTPEHHBIE paboveii IporpaMMoi (TIPOIILITH MPOMEXYTOYHBIH KOHTPOIIb,
BBITIOJIHIIIN JJaOOpaTOpHBIC pabOTHI.)

Ikana oueHNBaHUA Onucanne

BeImoiHeHbI Bee BUIIBI yUeOHOI paboThI, TPETyCMOTPEHHBIC
yueOHBIM TuTaHOM. CTYIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHUH, HAaBBIKOB NIPUBEICHHBIM B Ta0JIMIIaX MTOKa3aTesIeH,
OTIepUPYET MPUOOPETCHHBIMY 3HAHUSMH, YMCHHSIMH, HABBIKAMH,
MPUMEHSIET UX B CUTYaIUsIX MOBBIIIEHHON CI0XHOCTH. [Ipu aTOM
MOTYT OBITH JIOITYIICHBI HE3HAYUTEIBHBIC OMUOKH, HETOYHOCTH,
3aTpyJHEHUS MPU AaHATUTUYECKUX OTepaIusix, MepeHoce 3HaHUi 1
YMEHHI Ha HOBBIC, HECTAHIAPTHHIC CUTYAIIHH.

BrimonHeHs! Bce BB yueOHOU pabOThI, MPEAYCMOTPEHHBIE
yaeOHBIM MIaHOM. CTYJIEHT IEMOHCTPUPYET COOTBETCTBHE 3SHAHHM,
YMEHH, HaBBIKOB MPUBEJCHHBIM B TaOMUIaX MOKa3aTeNeH,
OTIepUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YMCHHUSIMH, HABBIKAMH,
Xoporo MIPUMEHSIET UX B CUTYAIUsIX MOBBIIIEHHON CIOXHOCTH, TOMTYCKaeT
MEJKHEe HETOYHOCTH. [Ipr 3TOM MOTYT OBITh JTOTYIIECHBI
HE3HAYUTeNbHbIE OMUOKH, HETOYHOCTH, 3aTPYAHEHUS MIPH
AQHATUTUICCKUX OTIepPaIUsIX, IEPEHOCE 3HAHUI U YMCHHI Ha HOBBIC,
HECTaHJapPTHBIC CUTYaIUH.

BrimostHeHBI Bce BUIBI yIeOHOU padOThI, IPEyCMOTPEHHBIC
yueOHBIM T1aHOM. CTYIEHT IEMOHCTPUPYET HETIOTHOE
COOTBETCTBHUE 3HAHUI, YMCHHI, HABBIKOB TIPUBEJICHHBIM B TaOIHIIaX
MoKasareseu, onepupyeT MpuoOPETCHHBIMU 3HAHUSIMU, YMEHHSIMH,
HaBBIKaMH, IIPUMEHSET X B CUTYAITUAX ITOBBIIICHHOW CJIOKHOCTH,
nomyckaeT ormuoku. [Ipu 3ToM MOTYT OBITH TOMYIIEHBI OIIUOKH,
HETOYHOCTH, 3aTPYAHCHHS ITPU AaHATTUTHICCKHUX OIIEePAIIHIX,
TIepeHoCe 3HAHUI M YMEHHI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIIUH.
He Brinonnen oaux nin 6osee BUAOB yueOHOU padoThI,
MPETyCMOTPEHHBIX YUeOHBIM MIaHOM. CTyIEeHT IEMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB IIPHBEICHHBIM B
TabNIMIaX MOKa3aTesei, JOMyCKaloTCs 3HAYUTEIbHbBIE OITHOKH,
MIPOSIBIIICTCSI OTCYTCTBHE 3HAHHM, YMEHUM, HABBIKOB I10 PSTY
MOKa3aTesei, CTyIEHT HCIBITHIBACT 3HAYNTEIbHBIC 3aTPyIHEHUS 12

OTJIINYHO

VY 10BIIETBOPUTEIIHHO

HeynosnersopurenbHo




IIpH OIICPUPOBAHNU 3HAHUAMU U YMCHHUAMMU IIPU UX IIEPEHOCE HA
HOBBIC CUTYallUH.

7.3 OneHouHbIE CpeACTBA
Bonpocsl k sk3ameny
1. TlonsTHE M CYLIHOCTH TEOPUU MOJIEIMPOBAHUS MPOLIECCOB U cucteM. Llenp
MOJIETIUPOBAHUS U aJIEKBAaTHOCTh MOJIENIU. MOIenpOBaHHE CIOXKHBIX CHCTEM.
2. B KakoM COOTHOIICHUH HAXOJSATCS TIOHATHUS «II€TTh MOJISTTMPOBAHUS» U «aJIEKBATHOCTh
MOJEIN»?
3. Krnaccudukanus BuoB MOAETHPOBaHUS IPOIIeccoB U cucteM. KiaccudukannoHnsle
npu3Haku. Buasl Mozeneit. Cratnyeckue u TMHAMHUYECKHE MOJIETH.

Kakwue cymecTByroT KiacCu(pUKaIMOHHBIE MPU3HAKY BUIOB MOJICTHPOBAHUS CHCTEM?

Krnaccudukanus BUgoB MOAETUPOBAaHUS MIPOLIECCOB U cucTeM. HernpepbiBHBIE,

JTUCKPETHBIE ¥ TUOPHUIHBIE MO, JleTepMUHUPOBAHHBIE U CTOXACTUYECKUE MOJICIIH.

6. Knaccuduxanms BuI0B MOJIEIMPOBAHUS MPOIIECCOB U CUCTEM. AHAIUTUYECKUE U
MMUTAIIMOHHBIE MOJICIIH.

7. llpuBemute mpuMepsbl BUAOB MOJIETICH cucTeM. B ueM oTinyre aHaTuTHYeCKUX U

MMUTAIIMOHHBIX MOJIEICH?

B yem cymHOCTh CHCTEMHOT0 OX0/a K MOJEIUPOBAHUIO cucTeM Ha DBM?

9. Uro Ha3pIBaeTCs MaTeMaTHIeCKoi cxemMoi? UTo Ha3bIBAETCS CTATUICCKON U
IUHAMHUYECKON MOJEIIIMUA 00BbeKTa?

10. CraTucTryeckoe MOICTMPOBAaHUE TIPOLIECCOB U cucTteM Ha OBM

11. Mopenu croxactuyeckux cucteM. CTOXacTHUECKUEe CUCTEMbl. MOJENN CTOXaCTHUECKUX
cucteM. CucTeMbl MaccOBOr0 0OCITYKUBAHHUS.

12. Mopenu croxactuueckux cucteM. [lapamerpsl cuctembl. CiocoObl OIICHUBAHUS
apaMeTpoB.

13. MapkoBckue nporeccbl. Mojenu CUCTEM MacCOBOTO 0OCTY>KUBaHUS.

14. Tlonsitue mapkoBckoro nporecca. Kimaccudukarnus. I'pad cocTosHmil 1 Tepexo/10B.
VYpaBuenue Konmoroposa.

15. Mojiens CUCTEMBI MAaCCOBOTO OOCITYKUBAHHS C HEOTPAaHUYCHHOU ouepepio. [TapameTpsi.
MaremaTtuueckoe OnucaHue.

16. UMuTanimoHHOE MOJISTUPOBaHKe. B dem 3akimrodaeTcss JOCTOMHCTBO MMUTAITMOHHOTO
MOJEJIMPOBAHUS KaK METO/a UCCIIEIOBAHUS CIOKHBIX CUCTEM?

17. TlonsiTne MMUTAIIMOHHOTO MoieupoBanus. Obnactu npumenenus. HemnpepsiBabie 1
JUCKPETHBIE MOJIeTTH. MeTOoIbl MPOrpaMMHON peain3alui MOAEIUPYEMBIX IIPOLIECCOB.

18. IIporpammHuas peanusanus cIy4yaifHbIX BEIMYUH C PA3HBIMH 3aKOHAMH pacTpeiesieHusl.
Merona obparnoi pyukuu. MinmocTpaiius Ha MO MacCOBOTO OOCITYKUBaHUS.

19. MoaenupoBaHue CHCTEM C TIOMOIIBIO TeHeTHYecKoro anroputma. O6o0mieHHas 6J10K-
cXema reHeTUYeCKOoro anroputMa. Kpurepuu octaHoBa anropuTMa.

20. MoaenupoBaHHe CUCTEM C TTOMOIIBIO TEHETHYECKOTo anroputMma MHumanusamnus
nonyssiinn. Buasl cenexnuu. [IpomopiimonanbHast cenekius. PaHroBast cenexius.
TypHupHas cenexuus.

21. MopaenmupoBaHHUe CUCTEM C TTIOMOIIbIO TEHETHYECKOTO aropuT™Ma BUIBI CKpeIMBaHMIA.
OpnHoTOUEYHOE CKpelMBaHue. PaBHOMepHOE cKkpenrBaHue. PeKoMOUHAITS ¢ TOMOIIBIO
Macok. OnepaTopbl MyTanuu. MyTars Jisi TOPSIKOBOTO MpeACTaBIeHUss. MyTtamus s
OMHAPHOTO MPEICTABICHHUS.

22. Tlo 3amaHHBIM BEPOSTHOCTSIM IMPOCTHIX COOBITHI pacCUUTaTh BEPOSTHOCTD CIIOKHOTO
(cocTaBHOTO) COOBITHS.

23. Ucnonp3ys s361k GPSS Hamucats mporpaMmy HMHATAIIHOHHOTO MOJCITUPOBAHUS 33 JaHHOM
mozaenu CMO.

24. TlpuBeauTe OCHOBHBIE TIOHATHS TEOPUU MOJCIUPOBAHUS CUCTEM: MOJIENb, THIIOTE3a,
aHaJIOTUsl, IKCIIEPUMEHT U T.1I.

o
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25.
26.
27,
28.
29.
30.
31.
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.

Kakue TunoBeie MaTeMaTUUECKHE CXEMBI UCIIOIb3YIOTCS IPU MOJEIMPOBAHUS CIIOKHBIX
CUCTEM U UX JJIEMEHTOB?

. KakoBbI yci10BUs 1 0COOCHHOCTH MCTIONIB30BAHUS ITPH pa3pabOTKe MOEeH CUcTeM
Pa3IMYHBIX TUIIOBBIX MATEMAaTHYECKUX CXEM?

B yem cyTh METOAMKN UMUTALIMOHHOTO MOJAEIMPOBaHUs?

Kakue TpeGoBaHus 110J1b30BaTENb PEABABISIET K MUMUTALMOHHON MOJenu?

. UTo Ha3bIBaeTCs KOHUENTYAIbHONH MOJIEIbIO CUCTEMBI?

[TosicHuTe NPUHLMIIBI HOCTPOCHUS OJOYHON KOHCTPYKIIMHM MOJIENIA CUCTEMBI.

. KakoBbl OCHOBHBIE TPUHLIMIIBI IOCTPOEHUS MOJECIUPYIOIUX AITOPUTMOB IIPOLIECCOB
(GyHKIMOHUPOBaHUS cucTeM?

. Kakue nukiibl MOXKHO BBIIEIUTH B MOZENUpYIoLieM anropurMme? Uto Ha3piBaeTcs
IIPOrOHOM MoOzen?

. Kakue npoBepku 10CTOBEPHOCTH MOJIENIN BBIMOIHSIIOTCS Ha Pa3IMYHbIX Tanax
MOJIETIMPOBAHUS CUCTEM?

. Kakas noxymenranus opopMisieTcsi Ha UMUTAIIMOHHYIO MOJIEJIb KaK Ha IPOrpaMMHbIN
MpOaYKT?

B yem cymHocTh MHTEpIIPETALUN PE3YIBTATOB UMUTALMOHHOTO MOJIEIUPOBAHUS
CUCTEMBI?

YeM 0TIHYAIOTCS S3BIKM MMHTAIIIOHHOTO MOJEIIMPOBAHMS OT SI3BIKOB OOILETO
Ha3HA4YeHUS?

Kax M0OXHO mpencTaBuTh apXUTEKTYPY A3bIKa KIMUTALMOHHOTO MOJIETTUPOBAHUS?

Kaxue umeroTcst rpynnsl 13bIKOB MOJAEIUPOBAHUS JUCKPETHBIX CUCTEM?

[TpuBenuTe KIaccu(pUKAUIO HHCTPYMEHTAIBHBIX CPEICTB B COOTBETCTBHH C
MOAJEP/KUBAEMBIM CTUJIEM UMHUTALIMOHHOIO MOJIEIIMPOBAHUS?

B yem cymHocTh MeTOja CTaTUCTUYECKOTO MOIeTupoBaHus Ha DBM?

. Kak paccunrats, ncnomnb3ys npouecc OpocaHust MOHETHI, cirydaitHoe uucio R (0<R<I1)?
Kakue criocoObl reHepaiuy nociaea0BaTelbHOCTEN clIydyallHbIX YHCE UCTIONIb3YIOTCS MTPU
MOJEJIUPOBAHUN?

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

. [Touemy renepupyemMbie MOCIEA0BATEIBHOCTH CIy4yalHbIX ynced Ha DBM HaszbiBaroTcs
NICEBIOCTyYaitHBIMU ?

Kakwue cymecTByroT METO/IbI TPOBEPKU KaUECTBA T€HEPATOPOB CIYHAMHBIX YUCEN?

Ha xakoM npuHIKIIE OCHOBBIBAETCS MOAEINPOBAHNE TIOJHOW IPYIIBI CIIy4aiHbIX
coObITHI?

Kakue cymiecTByroT crnocoObl MOJIETMPOBAHUS CIyYalHBIX COOBITHH € 33JaHHBIM 3aKOHOM
pacrpeeneHus?

Kakue napamerpsl ©MeeT HOpMaJIbHBIHN 3aK0H pacnpeneneHus? OObICHUTE UX
¢usnueckuit cmpica. Kak cmMoaenupoBath HOpMalibHOE Cily4aitHoe 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 SBISIIOTCS OCHOBHBIMH?

KaxoBa 11e71p TAKTHYECKOT0 TUIaHWPOBAHUS KOMITBIOTEPHBIX 3KCIIEPUMEHTOB?

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

KaxoBbl 0COOEHHOCTH MMUTALIMOHHOTO AKcnepuMeHTa Ha DBM ¢ Touku 3peHus
00paboTKH pe3ynbTaToB?

B uem cymHOCTE METOZIOB hUKCAIIUH M 0OpaObOTKH PE3yIbTaTOB MPHU CTATUCTUYECKOM



MOJIeJIMPOBaHUU cucTeM Ha DBM?

59. Kakue MeTo1pl MaTeMaTH4ECKON CTATUCTUKU UCIIONB3YIOTCS AJIs aHAIU3a Pe3yJIbTaToOB
HUMUTAUOHHOI'O MOACIIUPOBAHHUA cucrem?

60. Kakue noHsTus, moka3aTesiy U HapaMeTpbl ONMUCHIBAIOT CUCTEMY MacCOBOIO
o0CITyXKUBaHUS?
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