MuHobpHayku Poccum

®ELEPAJIbHOE TOCYOAPCTBEHHOE BIOAXKETHOE OBPA30OBATEJIbHOE YYPEXAEHUE

BbICLLEFO OBPA30BAHUSA
«BOPOHEXXCKWUW rOCYAAPCTBEHHbI YHUBEPCUTET»
(®re0yY BO «Bry»)

YTBEPXXOAIO

3aBenyoLmin Kaghenpon

~ CwuipoTa AnekcaHap AHaTobeBUY

Kadenpa TexHonormnn obpaboTky 1 3awnTbl MHOPMaLLUK

PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.0.28 MogenvnpoBaHue CUCTeM
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

BcTpavBaeMble BbIYUCUTENBbHbBIE CUCTEMbI I MHTEPHET BelLLeit, MporpaMMHas MHXeHepns B
MHOPMALMOHHBIX cucTeMax, MHpOpMaLOHHbIE CUCTEMbI B TeNleKOMMYHMKauuax, ObpaboTka
MHOPMaLIMKN 1 MaLlUUHHOe obyyeHne, NH(hOoPMaLMOHHBIE CUCTEMBI 1 CETEBLIE TEXHOJSIOM NN,
NHhopMaLMOHHbIE CUCTEMbI 1 TEXHOIOMMMN B YNIPaBAEHUN NPEeANpUSTUEM

3. Keanudukauus (crteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyuyeHus:

Oy4Has

5. Kadhepgpa, oTBeyaloLias 3a peanusaumio oUCLUNNUHDI:
Kadenpa TexHonormnn obpaboTky 1 3awuTbl MHOPMaLLUK

6. CocTaBuTenu nporpamMmmsl:

MuTpodaHoBa EneHa KOpbeBHa, OOLEHT, K.T.H.

7. PekoMeHpoOBaHa:

Ne5 oT 25.04.22
8. YYyeOHbIN ron;:

2025-2026

9.llenu v 3apa4m y4eOHON OUCLUNIUHDI:

07.07.2022

n3yvyeHme TeopeTnHeCKMX OCHOB W OBafdeHWNe NpPpakKTn4eCKMMWN HaBblKaMWN KOMNbHOTEPHOro
MoOennpoBaHnAa CUCTEM B MHTEPECAX aHaM3a 3¢)(1)€KTI/IBHOCTI/I N NPOEKTNUPOBaAHNA I/IHCpOpMaLI,I/IOHHbIX,

MHOPMALMOHHO-N3MEPUTENbHBIX 1 YNPABASAIOLLNX CUCTEM PA3IMYHOr0 Ha3HAYEHUS.

OCHOBHbIe 3a4a4y OUCLUUNINHBIL:

° o6yqu|/|e CTyAEeHTOB 6a30BbIM MOHATMAM COBPEMEHHbBLIX CpeacCTB U TEXHONO0rni MOoLeNnpoBaHnA

CNCTEM Pa3/IN4HOIo Ha3Ha4YeHUs;

* 06y‘-|eHV|e CTYAEHTOB 6a30BbIM MeTOodaM U MNoAxonam KOMMbOTEPHOIro CTaTUCTUYECKOTO

NMMUATALUMNOHHOIO MoaennpoBaHna CUCTEM;

® OBJlageHne TMNpPpakKTUYECKNMWN HaBblKaMW MNPUMEHEHWUA NPOrpaMMHbIX CpeacCcTB W Cpen

KOMMbTEPHOro0 MOAENNPOBAHNA CNCTEM.



10. MecTo yyebHOM AMcCUMNAMHbI B CTPYKType OOM:

bnok obsizaTenbHble ANCUUMINHDI.

Ons ycnewHoro oCBOEHMNS AUCUUNANHBI HEO6XOAUMBI BXOAHbIE 3HAHWS, YMEHWSA W HaBblKW B 06nacTu
MaTeMaTM4YECKOro aHasin3a, TEOpUM MHOXECTB, MAaTPUYHON anrebpbl, TEOPUM BEPOSTHOCTEN W
MaTeMaTUYeCKON CTAaTUCTUKKU, TEOPUM MHEOPMALMOHHBLIX MPOLECCOB U CUCTEM, NMPOrPaMMUPOBaHMS.

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEeHUA, HaBbIKK),
COOTHECEHHble C NIaHUpPYyeMbIMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTesibHOM NPOrpaMmMbl
(KkoMneTeHUMAMM BbINYCKHUKOB) M UHOMKATOPaMM UX OOCTMIXKEHUSA:

Kop n Ha3BaHue
KOMMNeTeHLUNn

OMK-1 CnocobeH
NPUMEHSTb
€CTEeCTBEHHOHAY4YHbIE 1
0bLLenH)XKeHepHble
3HaHWUS, METOAbI
MaTeMaTU4YeCcKoro
aHanm3au

MO ENNPOBaHNS,
TEOPETUNYECKOro U
3KCNepUMEHTaNbHOro
nccnenoBaHus B
npogeccMoHaNbHOM
NeaTenbHOCTH

Kop n Ha3BaHue
NHAMKaTOpa KOMNeTeHLnn

OlK-1.1 3HaeT 0CHOBbI
MaTeMaTUKN, PU3NKN,
BbIYUC/INTENIbHON TEXHUKN
1N NPOrpamMMmnpoBaHns

3HaHMﬂ,yMEHMﬂ,HaBHKM

3HaTb

pO/b M MeCTO CpeAcTB MaTeMaTUYeCKoro u
UMUTALMOHHOr0 MOAENNPOBAHNS NP
NPOEKTUPOBAHWM CNOXKHbLIX CUCTEM,
NpYMeHseMble Mpu 3TOM TEXHOIOT UK
CTPYKTYPHO - (DYHKLMOHANBHOIO U
06BbEKTHOr0 BM3yasbHOr0 MOAENNPOBAHNS,
TUMNOBblE MaTeEMaTUYECKME CXEMbI,
NCNONb3yeMble NPy NOCTPOEHUN MOAEeNen
3/1€MEeHTOB CUCTEM U UX B3aUMOLENCTBUS
B Buae 6710K-CXeM, CTPYKTYPHbIX CXEM
CTaHAAPTHbLIX OMUCAHUIA K HUM, OCHOBHbIE
cnocobbl anropmTMm3aunm
MaTeMaTU4eCcKnx Moaenen cucTeM,
TEXHOM0r MM opraHn3auumn 1 npoBeaeHns
UMUTALMOHHOIO 3KCNeprMeHTa.

YMeTb

npoBoANTb pa3paboTKy NpocTenwnx
KOMMbIOTEPHbIX MOAENEN



Kopf » Ha3BaHue
KOMNeTeHLnn

ONK-8 CnocobeH
NPUMEHATb
MaTeMaTh4eckne Mogenu,
MeTonbl U CpeacTBa
NPOEKTUPOBAHNSA
NHOPMaLMOHHbLIX U
aBTOMATM3MPOBAHHbIX
cncTeMm

OlNK-8 CnocobeH
NPUMEHATb
MaTeMaTU4Yeckne Moaenu,
MeTOombl U CPpeacTBa
NPOEKTMPOBaHMSA
NHHDOPMALMOHHbLIX U
aBTOMaTN3MPOBaAHHbIX
CUCTEM

KopA n Ha3BaHue
NHOVKATOpPa KoMMneTeHuuun

OMNK-8.1 3Haet
MeTOoLO0JIOrN0 1 OCHOBHbIE
MeTOLbl MaTEMaTUYECKOr O
MoZeNMpoBaHus,
KJlaccuukaumnio n
YCI0BUS MPUMEHEHNS
MofJeNiel, OCHOBHbIE
MeToAbl U CpencTBa
NPOEKTUPOBAHNS
NHOPMaLMOHHbLIX U
aBTOMATM3MPOBAHHbIX
cucTem,
NHCTPYMEHTalIbHble
CpeacTBa MO4eInpoBaHuA
N NPOEKTUPOBAHNSA
NHOPMaLMOHHbLIX U
aBTOMATM3MPOBAHHbIX
cncTeMm

Orl1K-8.2 YMeeT NpuMeHaTb
Ha NpakTuKe
MaTeMaTuyeckme Moaenu,
MeTobl U CpeacTBa
NPOEKTMPOBaHUA ©
aBTOMaTM3aLMmM CUCTEM

3HaHWS, YMEHUS, HaBbIKU

3HaTb

3Tanbl pa3paboTKy KOMMNbIOTEPHbIX
mMogZenen CUCTEM, MPUMEHSEeMbIE MpPU 3TOM
TEXHONOr MmN CTPYKTYPHO -
(DYHKLMOHANBbHOro 1 06 beKTHOrO
BM3YasIbHOr0 MOLENNPOBAHNS, TEXHOIOT NN
opraHun3aumm n NpoBeaeHns
CTaTUCTMYECKOro KOMMbIOTEPHOr 0
MOLENNPOBAHNSA KOMMbIOTEPHLIX CUCTEM.
YmeTb

YMeeT ncnosib3oBaTb CTaHAAPTHOE U
OpUruHasibHoe NporpamMmMHoe obecneyeHve
L4719 NpOBEAEHNS NCCNeL0BaHUIA 1
pa3paboTok B 061aCT anropnutTMoB
aHann3a faHHbIX N MaWNHHOrO 0byyeHns,
hopMupoBaTb pekoMmeHAaLmm no
npyvHLMNaM NOCTPOEHMA 1 NapaMeTpam
anroputmos B obnactu
npoeccrmoHanbHON AEATENbHOCTMN.

YMmeTb

aHaNM3MpoBaTb aleKBaTHOCTb MOAENN U
pe3ysibTaTbl MOLESIbHOr0 3KCNEPUMEHTA,
COMoCTaB/AsA NoslyYaeMble U NAaHNPYEMbIE
pe3ysbTaThl

Bnapetb

HaBblKaMW CTpaTEern4yeckoro u
TaKTUYEeCKOro niaaHMpoBaHuA
3KCMepuMeHTa, TECTUPOBAHMA
KOMMbIOTEPHbIX MOAENEN CUCTEM B Cpede
Matlab+Simulink.:



Kopf » Ha3BaHue
KOMNeTeHLnn

KopA n Ha3BaHue
NHOVKATOpPa KoMMneTeHuuun

ONK-1 CnocobeH ONK-1.2 YmeeT pewaTb

NPVMEHSTb CTaHAapPTHblE
€CTEeCTBEHHOHAYYHbIE 1 NpogeccMoHabHble
obLenHxeHepHble 3a/la4yn C NPUMEHEHNEM
3HaHWS, METOAbI €CTEeCTBEHHOHAYYHbIX U
MaTEMaTUYEeCKOro 06 EeNHIKEHEPHBIX 3HAHWI,
aHanm3au MeTOo[0B

MOLENNPOBaHNS, MaTeMaTUYeCKOro aHann3a
TEOPETMNYECKOrO U N MOZENIMPOBAHMS
3KCNEepPUMEHTaNbHOIro

nccnenoBaHus B

npogeccrmoHaNbHOM

NeaTenbHOCTH

12. O6bemM gMCUMNIMHBI B 3a4€THbIX eAUHMLaxX/4yac:
4/144

dopMa NPOMEe)XYTOYHOU aTTecTalum:

SK3aMeH

13. TpypoeMKOCTb N0 Bupam y4yebHon paboTbl

Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
MpakKTnyeckune 3aHATUA
NabopaTopHble 3aHATKA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpomeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>XaHue AUCLUMJINHBLI

3HaHMA, YMEHNS, HaBbIKM

YMmeTb

NpPoBOANTb Pa3paboTKy CIOXKHbIX
KOMMbIOTEPHbIX MOAENEN B UHTEpPECAX
npoBeLeHns aHaan3a BapnaHToB
NOCTPOEHNS MHOPMALIMOHHBIX,
NH(OPMaLMOHHO-N3MEPUTESTbHBIX 1
YNpPaBASOWMX CUCTEM Pa3INYHOro
Ha3Ha4YeHus, NCNoSIb30BaTb OCHOBHbIE
crnocobbl anropuTMmM3aLnm
MaTEMATUYECKUX MOAENEeN CUCTEM,
TEXHOJIOr K OpraHM3aunm n NPoBeaeHns
UMUTaLMOHHOIO 3KCNepuMeHTa
Bnapetb

NpPakTUYeCKMMIN HaBblKaMn CO3[aHUA
MOAEeNeN, CTPaTErMYeCcKoro u
TaKTUYEeCKOro naaHNpoBaHWUS MOLESIbHOIO
3KCNepuMeHTa 1 pa3paboTku Moaenen
CMCTEM MacCOBOro 06CnyXnBaHUS,
KaHanoB nepefayv NHopmaumm B cpene
Matlab+Simulink.

CemecTp 8 Bcero
60 60
36 36
0
24 24
48 48
0
36 36
36 36
144 144



n/n

1. lekuun

1.1

1.2

HavmeHoBaHMe
pasfena gUCUUNINHGI

MopenvpoBaHue Kak
YHUBEPCaNbHbIN
MEeTO[ MO3HaHuUA ”
NCCNefoBaHMa CUCTeEM

Tunoskle
MaTeMaTnyeckune
CXEeMbl, NCMOJIb3yEMbIE
npu paspaboTke
KOMMbIOTEPHbIX
Mopesiel Cuctem

CofepxaHve pasfena AucLUMnanHbI

1. 3agayn aHanMsa 1 CUHTEe3a
CUCTEM. DBOJIIOLMOHHAS
TEXHOJIOrMYyeckas Cxema CMHTe3a
CJI0OXKHbIX CUCTEM.

2. CoBpeMeHHble MHpOopPMaLMOHHO-
AHANUTUYECKNE TEXHONOM NN

CTPYKTYPHOIO CUCTEMHOIO aHan3a.

O6bEeKTHO -OpNEeHTUPOBAHHbIN
aHaNu3 N MOLEeNNPOBaHNE CUCTEM.
3. Tunbl Mmopenen cuctem. Obuas
XapakKTepucTnka Metona
NMUTALNOHHOIO MOLENNPOBaHNSA.
OCHOBHbIE 3Tanbl CO34aHUA
NMUTALNOHHBIX MOJeNen CUCTEM.

4., TIoHATMe MaTeMaTUYEeCKOW CXEMBbI,

Cxema obLelnn guHaMn4yeckom
CUCTEMBI.

5. TunoBble MaTEMATUYECKNE CXEMbI
3/1IEMEHTOB CJI0XKHOW CUCTEMBI.

6. MaTemaTn4yeckas cxema
B3aMMOJENCTBUS S/IEMEHTOB
CJI0)KHOW CUCTEMBI.

Peannsauyuns
pa3gena
ONCLUUMIINHBI C
MOMOLLbIO OHNTANH-
Kypca, 9YMK

Co3paH
3NEKTPOHHbI
OHNAlH - KypC,
pa3MeLLeHbl
MaTepuasbl K
NeKumm un
nabopaTopHbIM
paboTam.

Co3paH
3/IEKTPOHHbIN
OHNalH - KypC,
pa3MeLLeHbl
MaTepuasnbl K
NeKkuun n
nabopaTopHbIM
paboTam.



n/n

1.3

14

HavmeHoBaHMe
pasfena gUCUUNINHGI

AnroputMmnsaumsg
UMUTALLMOHHON
Momenun. TexHosormm
opraHmsauum un
npoBeLeHns
UMUTALMOHHOI O
3KCMepmMMeHTa.

MopennpoBaHue
cucTeMm u ceTen
MacCoBOro
obcnyxnBaHms

CofepxaHve pasfena AucLUMnanHbI

7. O6LWwwme NpUHLMMBLI NOCTPOEHMS
NMUTALMNOHHbBIX MOLesien B
COOTBETCTBUW C METOLOM
CTaTUCTMYECKUX UCMbITaHM MOHTe-
Kapno.

8. Cnocobbl opraHusauum
MOJLeSIbHOr0 BPEMEeHN 1
KBasunapanienmiMa UMMUTaALUOHHON
Monenu.

9. MogenunpoBaHue cnyyamHblx
BEJ/IMYMH C 3aflaHHbIM 3aKOHOM
pacnpeneneHns. JaTymku
CJTyMalHbIX Yuncen.

10. MpuHuMNbI NaHUPOBAHUA
MOJLeJIbHOr0 3KCnepruMeHTa.
lMocTaHOBKa 1 pelleHune 3aga4u
CTpaTermyeckoro naaHUpoBaHUS.
DNeMeHTbl Teopun PakTOPHOro
aHanu3a.

11. TakT4eckoe njaHnpoBaHme
MOJLeJSIbHOr0 3KCneprMeHTa.
OnpepeneHne obbema
CTATUCTUYECKUX UCTIbITAHWUA NpK
aKcnayaTauum UMUTALNOHHON
Monenu.

12. OCHOBHble TUMblI CUCTEM
MaCCOBOro 06CyXMBaHMA 1
nokasatesn nx 3hheKTUBHOCTH.
13. AHanuTU4yeckne Mooenn cucTem
MacCcoBOro 06cnyXmBaHus.

14, TMpnHUMNBI UMUTALIMOHHOIO
MOLeSIMPOBaHNA CUCTEM MaCCOBOIro
obcnyxnBaHns B paMKax
dopmanunisma Q-cxem.

15. MNoToKM 3a8BOK B cMCTEMax
MacCoBOro 06cnyXmMBaHUs
ANrOPUTMbI UX FeHepaLnn.

16. lMocTpoeHne anropuTmMoBs
MOLEeNMpoBaHNS CUCTEM MAcCOBOIr0
obcnyxmBaHus.

Peannsauyuns
pa3gena
ONCLUUMIINHBI C
MOMOLLbIO OHIANH-
Kypca, 9YMK

Co3paH
3/1IEKTPOHHbIN
OHAAlH - KYpC,
pa3MeLleHbl
mMaTepuasbl K
NeKumm un
NabopaTopHbIM
paboTam.

Co3paH
3JTEKTPOHHbIN
OHAalH - KypC,
pa3meLleHbl
MaTepuanbl K
NeKumm un
nabopaTopHbLIM
paboTam.



n/n

1.5

2.
MpakTnyeckne
3aHATMA

2.1

3.
NabopaTopHsble
paboTsl

3.1

3.2

HavmeHoBaHMe
pasfena gUCUUNINHGI

A3bIKN U
WHCTPYMEHTaJIbHble
cpefcTBa
UMUTALMOHHOI O
MOAEIMPOBaHNS

HeT

TexHonornu
opraHmsauum un
npoBeLeHns
UMUTALMOHHOI O
3KCMepMMeHTa.

AnroputMmnsaumns
NMUTALLMOHHON
mMozaenu.
TexHonorunu
opraHusaummn u
nposeneHuns
UMUTALIMOHHOIO
3KCNepuMeHTa.

CofepxaHve pasfena AucLUMnanHbI

17. Knaccnpurkaums a3blkos n
CpencTs UMUTALLMOHHOIO
MOLenMpoBaHuS.

18. OcobeHHOCTY NPUMEHEHNS
CpeacTB UMUTALMOHHOIO
mMoLennposaHusa n nx ceasb ¢ CASE-
TEXHONOTUAMU.

1. CTpaTernyeckoe n TakTu4eckoe
naaHMpoBaHMe MOLeSIbHOro
3KCMepruMeHTa Npu NpoBegeHnm
OLLeHKN 3h(hEKTUBHOCTM CUCTEM
MeTOLOM CTaTUCTUYECKNX
ncnbiTaHun B cpene MATLAB

2. MogenvpoBaHue 1 oueHKa
3hheKTUBHOCTU KaHaI0B nepegayu
nHgopmaumn B cpene MATLAB +
Simulink

Peannsauyuns
pa3gena
OUCUUMIINHBI C

MOMOLLbIO OHIANH-

Kypca, 9YMK

Co3paH
3/1IEKTPOHHbIN
OHAAlH - KYpC,
pa3MeLleHbl
mMaTepuasbl K
NeKumm un
NabopaTopHbIM
paboTam.

Co3paH
3/1IEKTPOHHbIN
OHAAlH - KypC,
pa3MeLleHbl
mMaTepuasbl K
NeKumm un
NabopaTopHbIM
paboTam.

Co3paH
3/IEKTPOHHbIN
OHAAlH - KYpC,
pa3MeLleHbl
mMaTepuasbl K
NeKumm un
NabopaTopHbIM
paboTam.



n/n

3.3

HavmeHoBaHMe
pasfena gUCUUNINHGI

MognenuposaHue
CUCTEM U CeTeN
MacCoBOro
obcnyxmBaHus. A3bIKK
N NHCTPYMEHTaJsIbHbIE
cpencrTea
UMUTALIMOHHOIO
MOAEIMPOBAHNS.

CofepxaHve pasfena AucLUMnanHbI

3. MogenvpoBaHune cuctem
MaCcCoBOro ob6Cny>xnuBaHusa B cpefe
MATLAB + Simulink (noacuctema

13.2. Tembl (pa3genbl) AUCULUNAUHbI U BUAbI 3aHATUN

Ne
n/n

JleKLuMoHHbIe
3aHATUSA

HanmeHoBaHMe
TeMmsbl (pasgena)

MogenuposaHue 4
Kak

YHUBEpPCaNbHbIN

MeTO[ MO3HaHUSA 1
nccnefoBaHus

cmcTem.

Tunoskle 8
MaTemMaTnyeckmne
CXEMBbl,

NCMNOJIb3yeMble Mpu
pa3paboTke
KOMIMbIOTEPHbIX
Mogenen cCucTem.

AnropuTmmsaums 10
NMUTALMOHHOM

mMogenu.

TexHonorunm
opraHmsauum un
nposefeHns
UMUTALIMOHHOI O
3KCNeprMeHTa.

MopenupoBaHue 8
CUCTEM U ceTell
MaCCOBOro
obcnyxusaHus.

Peannsauyuns
pa3gena
ONCLUUMIINHBI C
MOMOLLbIO OHNTANH-
Kypca, 9YMK

Co3paH
3/1IEKTPOHHbIN
OHAAlH - KYpC,

SimEvent nnn Stateflow) pa3MeLleHbl
MaTepuanbl K
nekuun n
NabopaTopHbIM
paboTam.
MpakTudeckue JlabopaTopHble CamocToAaTenbHas Bcero
3aHATUS 3aHATUS paboTa
6 10
6 6 20
6 12 28
6 12 26



No HanmeHoBaHMe JlekymoHHble  [lMpakTuyeckne JlabopaTopHble CamocTosTenbHass Bcero

n/m  Tembl (pa3gena) 3aHATUA 3aHATUSA 3aHATUA paboTa
5 A3bIKK U 6 6 12 24
NHCTPYMEHTaJIbHbIE
cpencTsa
UMUTALMOHHOI O
MOe/IMPOBaHUS.
36 0 24 48 108

14. MeToaunyeckue yKasaHus gns oby4yaloLmUxXcs No OCBOEHUIO O UCLUMNIINHDI

(pekoMeHaaLmm 06y4atoLwUMCcs No 0CBOEHMIO ANCLUMNINHBI: PaboTa C KOHCMEKTaMMN KL,
Npe3eHTaLUMOHHbIM MAaTEPUAJIOM, BbIMOJIHEHNE NPAKTUYECKUX 3a4aHUIA, TECTOB, 3aJaHNi TeKyLLen
aTtTecTauuv u T.4.)

1) Mpu N3yYeHUn ANCLUMNANHLI PEKOMEHIYETCSA NCMNOJb30BaTh Cliedytolmne CpeacTBa:

PEKOMEHAYEMYIO OCHOBHYIO N AOMONHUTENbHYIO INTEPaATYpPY; METOANYECKME YKa3aHNs 1 Nocobus;
KOHTPOJIbHbIE 3alaHNA ONS 3aKpenaeHns TeEOPeTUYEeCKOro MaTepuaa; 31eKTPOHHbIE BEpCUM Y4eOHNKOB
N MeTOONYECKNX YKa3aHWU A5 BbINOJHeHNS nabopaTopHO - mpakTuyeckux paboT (npu HeobxoanmocTu
MaTepuanbl PacCbiNAOTCA MO INEKTPOHHOW MoYTe).

2) Ons MaKCMMabHOrO YCBOEHUS ANCLMMIIMHBI PEKOMEHIYETCS NPOBeAeHNE NMMCbMEHHOIO OMpPoCa
(TecTvpoBaHMWe, pelleHne 3a4ay) CTYAEHTOB Mo MaTepuanam Nekunin 1 npakTuyecknx paboT. Monbopka
BOMPOCOB A1 TECTUPOBAHNS OCYLLECTBNSETCS Ha OCHOBE M3YYEHHOr0 TEOPETUYECKOro MaTepuana.
Takoi noAxoA No3BOSET NMOBLICUTL MOTUBALMIO CTYAEHTOB NPY KOHCMNEKTUPOBAHMMN NIEKLIMOHHOMO
MaTepuana.

3) Mpu NpoBeaeHNM NabopaTopHbIX 3aHATUI obecneynBaeTcs MakCMMaslbHas CTeNeHb COOTBETCTBUS C
MaTepuasoM NEeKLVOHHbIX 3aHATUI 1 OCYLLLECTBISETCS SKCNEPUMEHTaIbHAs NPOBEPKa METO/IOB,
anropMTMOB U TEXHOIOT I 06pabOTKM MHOPMALIK, U3araeMblX B paMKax NEKLUIA.

4) Mpu nepexofe Ha AUCTAHUNOHHBIN peXxuM 0byyeHns ans Co3faHnsa 3NeKTPOHHbIX KYPCOB, YTEHUSs
NEKUMIN OHNaH 1 npoBeeHns NabopaTopHO- MPaKTUYECKUX 3aHATUIA UCNONb3YEeTCA NH(GOPMALMOHHbIE
pecypcbl Obpa3oBaTeNbHOr0 nopTana "INeKTPOHHbIN yHUBepcuTeT BI'Y (https:\\edu.vsu.ru),
H6a3mpytoLLeroca Ha cucTemMe AUCTaHLUMOHHOro obyyeHns Moodle, pa3BepHyTOW B yHUBEPCUTETE.

5) Mpn NCnosib30BaHUM OUCTaHUMOHHbIX O6paSOBaTeJ'IbeIX TEXHOJIOTUIA 1 3J1EKTPOHHOI 0 o6yqu|/|ﬂ
o6yl1arou_u/|eca OO0JIKHbI BbINMOJIHATL BCE YKa3aHUA npenonaBaTeneVl, BOBpeMA NoAKAKHYaTbCA K OHNaWH -
3aHATMAM, OTBETCTBEHHO NOAXOAUTb K 3a4aHNAM A1 CaMOCTOSATEIbHON pa60Tb|.

15. MepeyeHb OCHOBHOM U A,0MOJIHUTENILHON NIMTEpPaTypbl, PECYPCOB MHTEPHET, Heo6XxoAUMbIX
AN OCBOEHUS AUCLUNJINHDI

Ne NcToYHUK
n/n

1 AnrasunHos, 3ayapT KOHCTaHTUHOBKY. AHAIN3 1 KOMIMbIOTEPHOE MOLeNNpoBaHmne
NH(OPMaLMOHHBIX NPOLLeCCOB U cucTeM : [yyebHoe nocobue ans cTya. By308, 06y, no
cneunanbHocTn 080801 "Mpuknad. MHDOpMaTUKA" 1 APp. MEXANCLMNANHAP. CneunanbHoCcTAM] /
3.K. AnrasunHos, A.A. CupoTa ; nog obw,. pen. A.A. CupoTbl .— M. : Onanor-MU®U, 2009 .— 416
C.:wun.— bnbnnorp. B KoHue pa3a. — ISBN 978-5-86404-233-5



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2803&TERM=%D0%90%D0%BB%D0%B3%D0%B0%D0%B7%D0%B8%D0%BD%D0%BE%D0%B2,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D1%82%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

Ne NCToYHUK
n/n

2 CupoTta, AnekcaHap AHaTonbeBnY. MeTobl M aNropuTMbl aHain3a OaHHbIX U NX
mogenuposaHue B MATLAB : [y4yebHoe nocobue] / A.A. CupoTa .— CaHkT-MeTepbypr : BXB-
Metepbypr, 2016 .— 381 c. : un. — bubawnorp.: c. 371-374 .— MNpeaM. ykas.: ¢. 377-381 .— ISBN
978-5-9775-3778-0.

3 [nkos, A. B. MaTeMaTn4yeckoe MOAENMPOBAHNE 1 YNCIEHHbIE MeTObI : y4ebHoe nocobue / A.B.

Iukos, C.B. CtenaHoBa ; pea. I'. B. Cyrpobos .— MeH3a : MMMy, 2000 .— 162 c. —
http://biblioclub.ru/ .— <URL:http://biblioclub.ru/index.php?page=book&id=96973>.

6) nonosHMTeNbHas anTepaTypa:

No NCcTOYHUK
n/n
1 CvpoTa A.A. KOMMNblOTEpPHOE MOLENNPOBAHNE U OLleHKa 3PPEKTUBHOCTU CJIOXKHBIX CUCTEM.- M.:

TexHocepa, 2006, 256 c.

2 MpakTukyM no Kypcy "MoaennpoBaHune cuctem" [Dn1eKTPOoHHbIN pecypc] : y4ebHo-
MeToauyeckoe nocobue o4 BY30B : [015 CTyA. 4-5 KypCcoB (haK. KOMMbIOTEP. HayK AHEB. U
Beyep. hopMmbl 0byyeHns; ana HanpasaeHuin: 230200 - UHdopm. cuctembl, 230400 - MHGopM.
CUCTEMbI 1 TeXHONOrKW; cneunanbHocTn, 230201 - NHdopM. cnctemsl n TexHonorun]. 4. 1,2 /
BopoHex. roc. yH-T ; cocT.: A.A. Cnpora, E.FO. MutpodaHosa , M.A. [Iplo4eHKO .— DJIEKTPOH.
TEKCTOBblE AaH. — BopoHex : i3gaTenscko-noamrpauyecknii LeHTp BopoHeXckoro
rocyfnapCTBEHHOro yHuBepcuteTa, 2013

3 Pecypc

4 DNEeKTPOHHLIN KaTanor Hay4Hon 6ubnmotekn BopoHe)KCKOro rocyiapCTBEHHOMO
yHuBepcuteTa. - (http // www.lib.vsu.ru/).

5 Obpa3oBaTenbHbI NopTan «INeKTPOHHbIA YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)

9bC JlaHb (KoHTpaKT Ne3010-06/01-22 oT 10.03.2022; ANLEH3MOHHLIA AOrOBOP
Ne3010-06/02-22 o1 10.03.2022; nnueH3noHHbIn gorosop Ne3010-15/231-22 o1 17.05.2022)
9bC «YHuBepcuteTckas bubnnoteka online» (koHTpakT Ne3010-06/30-21 o1 23.12.2021)

9bC «2nekTpoHHas bubnnoreka TexHn4yeckoro BY3a» (36C «KOHCYNbTaHT CTyOeHTa»)
(KoHTpakT Ne3010-06/29-21 o1 23.12.2021)

3BC «Obpa3oBaTenbHas nnatdopma FOPAT» (norosop Ne4990 ot 10.01.2022; ANLLEH3NOHHbIN
noroeop Ne3010-15/217-22 o1 05.05.2022)

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbIE PECYPChI:


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4749&TERM=%D0%A1%D0%B8%D1%80%D0%BE%D1%82%D0%B0,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

Ne n/m NCTOYHMK

1 DNeKTPOHHBbIN KaTasior Hay4yHon 6ubnnoTekn BopoHEXCKOro rocyjapCTBEHHOMO
yHuBepcuteTa. - (http // www.lib.vsu.ru/).

2 Obpa3oBaTenbHbIV NopTa «INEKTPOHHbIA YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)

9bC NaHb (KoHTpaKT Ne3010-06/01-22 oT 10.03.2022; NMNLEH3UOHHLIN AOr0BOP
Ne3010-06/02-22 oT 10.03.2022; nuueH3noHHbIA gorosop Ne3010-15/231-22 oT 17.05.2022)
3BC «YHuBepcmTeTckan bubnnoteka online» (KoHTpakT Ne3010-06/30-21 oT 23.12.2021)

9bC «2nekTpoHHaa brubanoTeka TexHU4eckoro BY3a» (IbC «KOHCYNbTaHT CTyOeHTa»)
(KoHTpakT Ne3010-06/29-21 o1 23.12.2021)

96C «Obpa3oBaTenbHas naaTdopma FOPANT» (morosop Ne4990 oT 10.01.2022; AMLIEH3NOHHbIN
norosop Ne3010-15/217-22 ot 05.05.2022)

16. MepeuyeHb yuebHO-MeTOoaUUYECKOro obecneyeHus A CaMOCTOATENIbHOW PaboThI

No NcToYHUK
n/n
1 MpakTuKyM no Kypcy "MoaenmpoBaHue cuctem" [IneKTPoHHbIN pecypc] : y4ebHo-

MeToamyeckoe nocobue ons By30B : [ANs CTyA. 4-5 KypcoB hak. KOMMNbOTEP. HAyK AHEB. U
Be4yep. hopMbl 006yyeHns; ans HanpasaeHui: 230200 - MHdopMm. cnctemsl, 230400 - NHgopMm.
CUCTEMbI 1 TeXHONOrMK; cneumanbHocTu, 230201 - NHdopM. cuctemsl n TexHonorum]. Y. 1,2 /
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MuTtpodaHoBa , M.A. [Jpl04EHKO .— DJIEKTPOH.
TEKCTOBble JaH. — BopoHeX : 3paTenbcko-noavrpaguyecknii LeHTp BopoHeXckoro
roCydapCTBEHHOro yHuBepcuTeTa, 2013

2 CupoTta A.A. KoMMbloTepHOe MOLeIMPOBaHNE U OLEeHKA 3PMPEKTUBHOCTY CIIOXKHBLIX CUCTEM.- M.:
TexHocepa, 2006, 256 c.

17. Obpa3oBaTenbHble TEXHOJNIOTMU, UCNOJIb3yeMble NPU peannsauum y4eOHOW AUCLUNINHDI,
BKJ1I0YasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CMeluaHHoe oby4yeHue):

Insa peann3zauum y4ebHOro npoLecca ncrnosb3yTes:

1) NO Microsoft B pamkax noanncok «lmagine»,exxerogHble CybnnLeH3NOHHbIE 10roBopbl Ne
56035/BPH3739 1 Ne 56036/BPH3739 o1 07.10.2016.

2) MO MATLAB Classroom ver. 7.0, 10 KOHKYPEHTHbIX 6ECCPOYHbIX TNLLEH3UI Ha KaXKAbI,KOMMOHEHTbI:
Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 o1 30.09.2011 (3a c4eT npoekTa EK
TEMPUS/ERAMIS).

3) NO MaTnab B pamkax NOANUCKMN "YHUBEPCUTETCKAA INLLEH3MSA Ha NPOrPaMMHbIN KoMMeke Ana 3BM -
MathWorks, Headcount - 25 ": nnueH3us no 31.01.2022, cybnmueH3noHHbIn KoHTpakT 3010-07/01-19 oT
09.01.19.

4) Mpun NpoBeAEHUN 3aHATUN B ANCTAHLNOHHOM pexxunme obyHeHna NCNoNb3yTCAa TEXHUYECKME 1

NHOPMaLMOHHbIE pecypcbl OBpa3oBaTebHOr0 NopTana "INeKTPOHHLIN yHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asnpytoLLerocs Ha CMCTeMe AUCTaHLMUOHHOro 0byyeHuns Moodle, pa3BepHyTON B



YHVBEPCUTETE, a TakXe Apyrue JOCTYMNHble pecypcbl ceTu VHTepHeT.
18. MaTepuanbHo-TexHu4Yeckoe obecneyeHne OUCLUNIIUHBI:

(mpn ncnonb3oBaHmm nabopaTopHoro obopynoBaHNS YKa3biBaTb NOJHLIN NepedeHb, npu 60abLIOM
KonnyecTBe 060pyL0OBaHNSA MOXXHO BbIHECTY AaHHbIN pa3fen B NpunoxeHne K paboyen nporpamme)

1) MynbTuMeoninHaa nekuMoHHasa ayautopus (kopn.la, ayg. Ne 479),

MK-Intel-i3, paboyee mecTo NpenogaBaTens: NPOEKTOP, BULEOKOMMYTaTOpP, MUKPO(OH, ayamocucTema,
cneunanm3npoBaHHan Mebenb: OOCKU MenoBble 2 WT., CToAbl 60 WwT., naBku 30 WT., CTyNba 64 WT.;
[0CTYN K (hoHAaM y4ebHO-MeTOANYECKON [OKYMEHTALUN U INEKTPOHHBLIM BMBAIMOTEYHBIM CUCTEMAM,
BbIX0[ B IHTepHeT.

2) KomnbloTepHbIn Knacc (oamH 13 Nel-4 kopn. 1a, aya. Ne 382-385),MK-Intel-i3 16 wT.,
cneunann3npoBaHHan Mebesb: AO0CKa MapkepHas 1 WwT., CTonbl 16 WT., CTynba 33 WT.; 4OCTYN K poHAaM
y4ebHO-MeToANYECKON LOKYMEHTALMMN N INEKTPOHHBIM U3AaHUAM, OOCTYMN K 31EKTPOHHbLIM
OnbnnmoTeYHbIM cuCTeMaM, BbIXog B IHTepHeET.

19. OueHoYHbIEe CpeacTBa AJA NPOBeAEeHUA TeKyLL e U NPOMEeXYTO4YHON aTTecTauumn

MopsoK OLEHKN 0CBOEHMS 0byyvatoLmMmncs y4ebHoro MmaTepmana onpeaenseTcs Coaep XxaHnem
cnepyoWmx pa3aenos ANCUNMNIVHGI:

Ne Pazgensl auncumnaunHel (mogynn)  Kop Kopg OueHoYHble cpencTBa ons

n/n KOMMETEHL NN nHOMKaTopa Tekyllen aTTecTaunm

1 Pazpensl 1-2 OMnK-1 OnkK-1.1 KoHTponbHasa paboTa no
MognennpoBaHue Kak COOTBETCTBYHOLLNM
YHUBEPCaNbHbIN METOA, pasgenam unm Tect
Nno3HaHUsA 1 nccnenoBaHns
CUCTEM.

TunoBble MaTeMaTUYeCKUNE
CXEMbl, UCMONb3YyeMble Npu
pa3paboTkKe KOMMbIOTEPHbIX
MofLesiell CUCTEM

2 Paspensl 3-5 OrK-8 OMnK-8.1 KoHTponbHasa paboTa no
AnroputMunsauus COOTBETCTBYOLLUM
UMUTALMOHHOM MOLENN. pasgenam unm Tect

TexHOJIornmM opraHn3aLumn n
NpoBeAeHNS UMUTALMOHHOIO
3KCMNepPMMEHTa.
MoaennpoBaHmne CMCTEM ©
ceTen MaccoBoro
obcnyXnBaHms.

A3bIKM U MHCTPYMEHTaNbHbIE
CpeacTBa UMUTALMOHHOIO
MOOEeNNPOBaHMA.



Paszgensl aucumunavHel (mogynn) Kop

KoMneTeHunmn

Pazpensbl 1-2 OlK-8
MognennpoBaHue Kak
YHUBEPCaNbHbIA METOL,
NO3HAHUA N NCCNIeI0BaHMNSA
CUCTeM.

TunoBble MaTeMaTYeCKNE
CXEMbI, NCMOJIb3yeMble Npu
pa3paboTKe KOMMbIOTEPHbIX
MoAenen cucTem

Pazpgenbl 3-5
AnroputMmnsaums
WMUTALUOHHON MOZeNn.
TexHOJIOrnm opraHn3aLumn n
NpoBeAeHNS MMUTALMOHHOTO
3KCMNepPUMEHTa.
MogLennpoBaHue CUCTEM U
ceTeln MaccoBoro
obcnyxmBaHus.

A3bIKM U MHCTPYMEHTaNbHbIE
cpeacTBa UMUTALMOHHOIO
MOOEeNNPOBaHMA.

Pazpensl 1-2 OlnK-1
MonennpoBaHue Kak
YHUBEPCaNbHbIN METOA,
Mo3HaHMA N NCCNenoBaHNs
cucTem.

TrnoBble MaTEMATMYECKME
CXEMbl, UCMONb3yeMble NpK
pa3paboTKe KOMMbIOTEPHbIX
MofLesiel CUCTeM

Pasgenbl 3-5
Anroput™Mmnsaums
UMUTALMOHHOW MOLENN.
TexHoNornyM opraHn3aunm n
NpoBeAeHNst UMUTALIMOHHOTO
3KCMepuMeHTa.
MonoennpoBaHme CUCTEM U
CeTel MaccoBoOro
obcnyxmBaHus.

A3bIKN N MHCTPYMEHTasbHbIE
cpeacTBa UMUTALMOHHOIO
MOLENNPOBaAHNS.

MpoMeXxyToYHasa aTTecTaums

dopMa KOHTPOJIS - DK3aMeH

Kopg

NHIOVKaTOpa

OlnK-8.2

OnK-1.2

OueHoYHbIe cpeacTBa 4N4
TeKyllen aTTecTaumm

KoHTposnbHas paboTa no
COOTBETCTBYIOLNM
pasgenam uam Tect

JNlabopaTopHble paboTsl
1-3

KoHTponbHas paboTa no
COOTBETCTBYIOLLNM
pasgenam uam Tect

JNlabopaTopHble paboTsl
1-3



OuEeHOoYHbIE CPeACTBa AN NPOMEXYTOYHOW aTTecTauum

MepeyeHb BONPOCOB, labopaTopHble 3aaa4n

20 TunoBble OUuEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npoueanypbl

oueHuBaHuA

20.1 TeKywWw MW KOHTPOJb YCNEeBaeMOCTH

TekyLlas aTTecTaums NPOBOAUTCS B COOTBETCTBUM C MONOXKEHVNEM O TeKyLLEel aTTeCcTaLnn
oby4yaloLLmxcs no nporpaMMam Bbicllero 06pa3oBaHns BopoHEXXCKOro rocy1apCTBEHHOMO YHUBEPCUTETA.
TekyLlas aTTecTauus NPoBOAUTCS B (hOPMax YCTHOro onpoca (MHAWBUAYaSbHbIA 0NPOC, (hPOHTasIbHas
6ecepa) 1 NUCbMeHHbIX PaboT (KOHTPONbHLIE, NabopaTopHble paboTsl). MpK oLeHWBaHUK MOTYT
MCMOMb30BaTbCS KOJIMYECTBEHHBIE UJIN KaYeCTBEHHbIE LKasbl OLLEHOK.

TeKyLuMVI KOHTPOJIb yCrieBaeMoCTHn 1o AncLUnrisinHe oCyLLecTB/IAeTCA C NMOMOLUBK C/ieAYyoLWnX OLeHOYHbIX

CPeACTB:

YCTHbI; KOHTPO/IbHas paboTa Mo TEOPETUYECKOU YacTu Kypca, JlabopaTopHbie paboThl.

No HanmeHoBaHMe OLEHOYHOIO
n/n | cpencTtea

MpencraBnieHne oLEeHOYHOro CpeacTBa
B (poHAe

KpuTtepuu oLeHKu

pasgenam ancunnianHbl

TeMaM/pa3,uenaM ONCUNNNINHBI

1 2 3 4
1 YCTHBIN onpoc Bonpockl no Temam/pa3snenam MpaBWbHbIA OTBET - 3a4TEHO,
OUCLUUMIINHBI HenpaBWbHbIA NN NPUHLMNNANBHO
HETOYHbIN OTBET - HE 3a4TEHO
2 KoHTposnbHas paboTa no TeopeTunyeckume Bonpocsl no LLIkanbl oLeHMBaHNA COOTBETCTBYET

npuBeAeHHoN B pa3gene 19.2

NMPOMEXYTOYHON aTTeCTaLMK
BKJIIOYAET 2 3aJaHuii BOMPOCOB s
KOHTPOIS 3HAHWIA, YMEHWI 1
BMafEHU B paMKaX OLEHKMN YPOBHS
CHOPMUPOBAHHOCTN KOMMETEHLUN.

3 TecT CooepxuT 32 TeCToBbIX BOMPOCA, 3a OLUEeHKa «O0T/IMYHO» BbICTABNAETCSH
NPaBWUIbHbIA OTBET Ha KaXKAbl 13 CTYAEHTY, €C/IN KOIMYECTBO MPaBUIbHbIX
KOoTOpbIX faetcsa 1 6ann. OTBETOB COCTaBnseT 28-32,
OLEHKa «X0opoLlo» - 24-27,
OLEHKa «y[0BNETBOPUTENbHO» - 17-23,
OLleHKa «Heya0BNeTBOPUTESIbHO» - 16 1
MeHee.
4 NabopaTopHas paboTa ConepxuT 3 nabopaTopHbIX 3afaHNS, Mpwn ycnewHoM BbIMOJHEHUN paboThl
npenycmaTpuBatoLLme pa3paboTky, CTaBUTCS OLEHKA 3a4TEHO 1
TECTUPOBAHUE 1 3KCMJTyaTaLMIo OCYLLECTBASAETCA AOMYCK K 3K3aMeHy, B
KOMMbIOTEPHBLIX UMUTALNMOHHbIX NMPOTMBHOM C/ly4ae CTaBUTCS OLEHKA HE
mMopesnen NHPoOpPMaLMOHHbIX 3a4TeHo 1 obyvaloWminca He fonyCcKaeTcs
NpOLLeCCOB U CUCTEM K 9K3aMeHy.
5 KM npomexxyTo4How Kaxxabll KOHTPOJIbHO-U3MepUTeNbHbIA | LLIKanbl oueHnBaHNsA NpUBELEHbl B
aTTecTauuun MaTepuan ona nposeeHns pa3gene 19.2

MpuMepHas CTpyKTypa TecTa (BapuaHT Tecta)

TecT npoBepkM 3HAHUI No Kypcy «MopenupoBaHue cuctem»




MpuMepbl BONPOCOB
1. MocTaHOBKA 3a4,a4M CMHTE3a CUCTEM npepnosaraeT 3afaHue clefyioWwmnX UCXOOHbIX AAaHHbIX:

a) XapaKTepuUCTUKN BHELIHEN cpelbl, CTPYKTYpPYy WM napameTpbl BapuaHTa CUCTEMbI, OLEHOYHOe
oTobparkeHue;

6) MHOXXeCTBO XapaKTEPUCTUK BHELUHEN cpefibl, PECYPCHbIE OrPaHUYEHUSs, KPUTEpPMasibHble OrpaHNYeHus,
NpaBWIo NPeanoYTEHNS B BLE 0TODPaXKEHNS;

B) MHOXKECTBO XapaKTEePUCTUK BHELUHEN Ccpelbl, PeCYypCHble OrPaHUYeHNS, KpUTEepUabHble OrpaHNYeHus,
KPUTEPUIA MPUHATUSA pPEeLUEHNI;

) MHOXKECTBO XapaKTePUCTVK BHELUHeN cpelibl, PeCYypCHbIE OrpaHNYeHNs, KpUTepraibHble OrpaHNYeHus,
NpaBWIo NPeanoYTeHUs B BUe BUHAPHOr0 OTHOLLEHNS MOPSIKA;

L) XapaKTepUCTUKN BHeLWHeNn cpeflbl, CTPYKTypa W napaMeTpbl BapMaHTa CUCTEMbl, OLEHOYHOe
oTobpa)keHne, KpUTEPUN NPUHATUS PeLLeHN.

2. lnA oueHKN BEPOATHOCTN COObLITUA B XOA4e KOMNbIOTEPHOr0 3KCNepuMeHTa € TOYHoCcTbio 0.05
rapaHTupoBaHHo npu t,, =1.96 TpebyeTcsa

a) 85 ncnblTaHun
6)185 ncnbiTaHnm
B)285 ncnblTaHun
r)385 ncnbiTaHnin
0)485 ncnbiTaHum
€)585 ncnbiTaHun

X)1085 ncnbliTaHUn

bnaHkK oTBeTa

ono , Ne rpynnbl

Homep Bonpoca OTBeT (bykBa) PesynbTaT (+, -)




WTor

MpumMep nabopaTopHbIX 3apaHUK
JlabopaTtopHas pabora Nel

«CTpaTeruyeckoe M TaKTM4eckoe NnyIaHMpoBaHUEe MOAEJIbHOIro 3KCNepMMeHTa Npyu NpoBe A eHUn
oueHku 3¢pheKTUBHOCTU CUCTEM METOLOM CTaTUCTUYECKUX UCNbITaHUN B cpeae MATLAB»

Uenb pa60Tb|: npakKTn4eckoe nsy4yeHne MeTonoB CTpaTern4eCkoro M TakTn4eckoro njiaHMpoBaHMA
MOLEJIbHOI0O 3KCNePMMEHTa, OCBOEHNE HABbIKOB 3KCMEPUMEHTAJIbHbIX nccnenoBaHuim npun pa60Te co
CTATUCTUYECKUMUN UMUTALMOHHBIMW MOLENISIMA CUCTEM B XOL4E OUEHKU X 3PPEeKTUBHOCTH.

BapuaHT Nel. [poBecTn cTpaTermyeckoe U TakTuyeckoe rnjaHnpoBaHMe MOLESIbHOr0 3KCrnepuMeHTa.
BbIXOOHON peakuumen cUCTeMbl ABAAETCA C/yyYaHasa BenuWYMHa, pacnpepesieHHas Mo 3aKOHY
3KCTPeMasibHOro 3HaveHus. ®akTopamu ssnswTcs napameTpb: a[x|(-2; 1), bx|(1; 3,5). OueHnTb
nokasaTtenb 3h(HEeKTUBHOCTU CUCTEMbI - Aucrnepcuto. JoseputenbHbln nHTepsan d, = 0,08 ¢ ypoBHeM
3Ha4yumocTun o = 0,06.

20.2 MNMpomMmeXxyTouyHas aTrecTauus

MpoMexyTo4yHas aTTecTauns MOXKeT BK/OYaTb B Cebs NpoBEpPKY TEOPETUYECKMX BOMPOCOB, a TakxXe,
npyn HeobxoOAMMOCTW (B C/Ay4Yae He BbIMOJSIHEHWS B TeYeHWe CeMeCcTpa), MPOBEPKY BbIMOJHEHUS
YCTaAHOBNEHHOr0 MnepeyHsa nabopaTopHbIX 3adaHWi, MO3BOJIAILWNX OLEHWUTb YPOBEHb MOJYYEHHbIX
3HAHUN

n/Mnn NpakTnu4eckoe (ne) 3agaHune(a), No3BosoLLEe (Me) OUEHNUTL CTENEHb CHOPMUPOBAHHOCTU YMEHWIA
N HaBbIKOB.

INsi OLIEHKN TEOPETUYECKMX 3HAHMIN NCMOMIb3YETCSA NepevyeHb KOHTPOSIbHO-N3MEPUTENbHBIX MaTEPUAIOB.
KaX[bll KOHTPOJIbHO-U3MEPUTE/NbHbLIA MaTepuan ANia NPoBeAeHUs MPOMeXYTOYHON aTTecTauuu
BKJ/IlOYAEeT [Ba 3aaHuUsl - BONPOCOB [/ KOHTPOAS 3HAHWIA, YMEHWI 1 BAAaAEHUN B paMKax OLEHKHU
YPOBHA CCHOPMUPOBAHHOCTU KOMMNETEHUMW. PN OLLEHMBAHUN UCMNOJb3YEeTCS KOJIMYECTBEHHAsA LWKana.
KpuTepun oLLeHUBaHMS NPeaCTaBNEHb! B MPUBEAEHHOWN HMXe Tabnuue

Ina oueHWBaHWA pe3ynbTaToB o6yquv|ﬂ Ha >2K3aMeHe UCMOoJIb3YylTCA cneayolmne cooepxaTtesibHble
nokasatenu (hopMyanpyeTcsa C y4eTOM KOHKPETHbIX TpeboBaHW ANCUMNINHDI):

1. 3HaHMe TeopeTUYECKUX OCHOB y4ebHOro mMaTepuana, OCHOBHbIX OMpPeneSIeHUA, NMOHATUN K
NCNONb3yEMON TEPMUHONOTNK;

2. yMeHune nNpoBoAaMTb 060CHOBaHME N NPeACTaBleHNEe OCHOBHbIX TEOPETUYECKUX W MPaKTUYECKUX
pe3ynbTaToB (TEOPEM, aNrOPUTMOB, METOANK) C UCNOJb30BaHNEM MaTEMATUYECKMUX BblKNaLoK,
6110K-CXeM, CTPYKTYPHBIX CXEM N CTaHAAPTHBIX ONMUCAHUIA K HUM;

3. yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW, MANKCTPUPOBaATL OTBET NpMMepaMu, B TOM 4ucne,
CO0b6CTBEHHBLIMW, YMEHWE BbISBNATb U aHaIM3MPOBaTb OCHOBHbLIE 3aKOHOMEPHOCTU, NMOJTyYEHHbIE, B
TOM 4nCne, B X0he BbiNONHEHNA NabopaTOPHO-NPaKTUYECKMX 3a4aHNI;

4. ymeHune 060CHOBbLIBaTb CBOW CY)KAEHUS U MPOdECCMOHANBbHYI0 MNO3MLMIO MO U3araeMoMy BOMpocy;

5. BNnageHune HaBblkaMn NPOrPaMMMPOBAHNS N IKCMEPUMEHTUPOBAHNS C KOMMbIOTEPHLIMW MOLENAMU
aNropMTMOB 1 cUCTEM B cpeae Matlab B pamkax BbiNosHAEMbIX TabopaTOPHbIX 3a4aHuni;

6. BNafleHne HaBblkaMW CTpaTermyeckoro M TaKTMYECKOro MJaHUPOBAHUA SKCMNEpPUMEHTa,
TECTMPOBAHNA KOMMbIOTEPHBIX MOAENEN CUCTEM

Pa3nnyHble KOMBUHALMM NEePEeYNCIEHHbIX NOKa3aTenen onpeaensioT KPUTEPUN OLLEHNBAHUS pe3ybTaToB
0byyeHunsa (ChopMMPOBAHHOCTU KOMMETEHLMIA) Ha FOCYAapPCTBEHHOM 3K3aMeHe:



® BbICOKMI (yrnybneHHbIN) ypoBeHb CHOPMUPOBAHHOCTY KOMMETEHLINI;
® MOBbILLIEHHbIA (MPOABUHYTLIN) YPOBEHb CPOPMUPOBAHHOCTU KOMMNETEHLUN;
* noporosbii (6a30BbIN) ypoBEeHb CHPOPMUPOBAHHOCTY KOMMETEHLNN.

Ins oueHMBaHMA pe3yibTaToOB 06yqu|/|ﬂ Ha rocygapCTBeEHHOM 3K3aMeHe NCMOJIb3YETCA 4-6annbHas
lWKana: «0TJNYHO», «XOPOLUO», «YyOOBJIETBOPUTENIbHO», «HEeYyLOBNeTBOPUTENIbHO». 114 oueHMBaHuS
pe3ysibTaToB 06y‘-|eHI/IF| Ha 3a4eTe NCMNOoJIb3yeTCAd - 3a4TE€HO, HE 3a4TEHO MO pe3yJibTaTaM TECTUPOBaHUA.

CooTHOWeEHNe MNoKa3aTeNlel, KpUTepueB U LWKaJbl OLUEHWBAHWUSA pPe3ynbTaToB oby4vyeHUs Ha
rOCyaapCTBEHHOM 3K3aMeHe MpefcTaB/eHO B cnenytollen Tabauue.

Kputepuu oueHuBaHuA KOMNEeTeHUMHA U LLKaJia OLLeHOK Ha d3K3aMeHe

KpuTepun oLLeHMBaHNS KOMMAETEHLINNA

YpoBeHb
ChOPMUPOBAHHOCTM
KoMMeTeHUui

LLIkana oueHoK

O6yyatoLmincs AEMOHCTPMPYET NMOJSIHOE COOTBETCTBUE 3HAHMWIA,
YMEHWI, HaBbIKOB MO NMPUBEAEHHbIM KpUTEepnsiM CBOBOHO onepupyeT
MOHSATUAHBIM annapaToM U NPUOBPETEHHBLIMN 3HAHNSAMU, YMEHUSMY,
MPUMEHSIET X MPY PELIEeHUN NPaKTUYECKNX 3a4au.

MoBbILLEHHbIN
YPOBEHb

OTAnYyHO

OTBET Ha KOHTPOJIbHO-U3MEPUTESbHBIN MaTepuas He NOJHOCTHIO
COOTBETCTBYET OJHOMY U3 MEPEYUCIIEHHbIX BbILLE NMOKa3aTenei, Ho
obyyatoLmnincs faeT npaBubHblE OTBEThI HA JOMOJIHUTENbHbIE
BOMpPOCkI. Mpy 3TOoM 0ByYatoLLUACS LEMOHCTPUPYET COOTBETCTBIE
3HaHUI, YMEHWI, HaBLIKOB MPUBELEHHbIM B TabnLax nokasaTensM,
HO [LOMYCKaeT He3HaYyuTeNbHble OWMOKM, HETOYHOCTH, NCMbITHIBAET
3aTpyAHEHWS MPY PelleHnn NPakTUYecKnx 3aday.

ba30BbIil ypoBEHb

XopoLuo

O6yyaloLMiACs AEMOHCTPUPYET HEMOJIHOE COOTBETCTBIE 3HAHUIA,
YMEHWI, HaBbIKOB MPVBEAEHHbIM B Tabinuax nokasaTtensM,
LOMYCKAeT 3HaYUTENIbHbIe OWMOKM MPY PELUEHNN MPAKTUYECKNX
3agay. [pu 35TOM 0TBET Ha KOHTPOJIbHO-M3MEPUTESbHBIA MaTeEpUa He
COOTBETCTBYET /II06OLIM [IBYM 13 NEPEYUCTIEHHbIX MOKa3aTenen,
obyyatoLLmnincs LaeT HEMoJsIHblE OTBETHI HA AOMOJIHUTESbHbIE BOMPOCHI.

MoporoBbIfi YPOBEHb

y)J,OBJ'IeTBopVITeJ'IbHO

OTBET Ha KOHTPOJIbHO-N3MEPUTESbHBIA MaTepunan He COOTBETCTBYET
NtobbIM TPEM U3 NepednceHHbIX NokasaTtenen. Obyyatowmincs
LEMOHCTPMPYET OTPLIBOYHbIE, (hparMeHTapHble 3HaHUS, AoNyCcKaeT
rpy6ele ownbkm

HeynoBneTBOPUTENbHO

MpuMepHbIA NepevyeHb BONPOCOB K IK3aMeHy

No ConepxaHue

1 MaTemaTuyeckne onncaHUa CUCTEM U MOAENEN CUCTEM B PaMKaX TEOPETUKO-MHOXXECTBEHHOI0 noaxoaa.

onTUMNU3aunn CNCTEM.

2 CunHTE3 1 aHann3 cucteM. MaTeMaTUyYeCcKn NOCTaHOBKM 3a[ay4 aHanan3a n CUHTe3a. Bugbl Kputepnes

cncTem.

3 MogenunposaHue 1 cxema 3BOJIIOLMOHHOIO0 CUHTE3a C/I0XKHbIX CUCTeM. ba3oBble MOLEIN XKU3HEHHOIO LUuKa

4 Twnbl OTHOWeEHWSA Nofobus cuctem n mogenen. IMmTaumoHHas MoAeb: OCHOBHbIE 3Tambl pa3pa60TK|/|.

5 rlpVIHLI,VII'IbI n ycnosunsa npoeegeHna CtatTuCTn4eckoro UMMTauMoHHOro MooennpoBaHmnA. Obuwasa cxema
KOMI'IbPOTepHOI;I UMUTALNOHHOW MOAENN CUCTEMBI MoLeNnmMpoBaHNA.




6 anIHLI,I/IﬂbI opraHmsaunm n pernaMmeHTaunm MoaoesibHoOro BpeMeHn n Keasunapasanesansma CUCTEM

7 CTpaTerunyeckoe nnaHvpoBaHue: MakTOPHbIA aHaIM3 1 BbIBOL, YPABHEHU JINHENHON perpeccum; NosHbIN
(haKTOPHbLIN NaaH.

8 TaKTn4yeckoe niaHnpoBaHUe: COOTHOLLEHUS Ana TpebyeMoro obbema UCMbITaHWl B MOLENIbHOM 3KCMepUMeHTe
Mpu oLeHKe MaTEMATNYECKOr0 OXMUIAHUS.

9 TakTnyeckoe nJaHnpoBaHme: COOTHOLEHNA 4NiA TDE6YEMOFO obbemMa ncnbiTaHW B MOAENIbHOM 3KCNepnmeHTe
npun oueHkKe guncnepcummn

10 TakTunyeckoe njaHWpoBaHME: COOTHOWIEHNA ONA Tpe6yeMoro obbema ncnbITaHWin B MOAENbHOM 3KCNeEPUMEHTE
Nnpun oUueEHKE BEPOATHOCTH cobbiTns.

11 JaTuuky cnyyvanHbix Yucen. AAropuTMbl MOLENMPOBAHNS PABHOBEPOSITHON 1 FayCCOBCKOM C/yYalHbIX BENYMH

12 MoZLenupoBaHue CayyaiiHbIX BEMYNH C MPOM3BOJIbHBIM 3aKOHOM pacrpefeneHns: METOL HeJINHENHOro
(hYHKLMOHaNbHOr0 Npeobpa3oBaHus.

13 MogenunpoBaHue Cly4alHbIX BEJIMYNH C NMPOM3BOJIbHLIM 3aKOHOM pacnpegeneHns: meton ®oH-HenmMaHa.

14 MoHsATME MaTeMaTnyeckon cxembl. Mogenb obLert AMHAMUYECKON CUCTEMBI U onepaTopbl «BXOA-COCTOAHUE-
BbIX04», KNnacCcuurkaung MmaTeMaTUYECKMX CXeM

15 TunoBble MaTeMaTUYECKME CXEMbI, NCMOJIb3yeMble NPW NOCTPOEHNM MOAENN NIEMEHTOB CJIOXHbIX cuctem (D,F,P).
16 TunoBble MaTeMaTUYECKME CXEMbI, NCMOJIb3yeMble NPW NOCTPOEHNMN MOLENN 31EMEHTOB CJIOXHbIX cuctem (Q,N).
17 MaTeMaTuyeckas MoLesb B3auMOLENCTBUA 3/IEMEHTOB C/IOXKHOW cucTeMbl. DOpMUMpPOBaHME 0JHOYPOBHEBOWA

CXeMbl conpsaxxeHus.

18 OCHOBHbI€ TUMbI CUCTEM MACCOBOr0o 06CNyXMBaHNUS. AHanNTNYecKoe peweHnsa ona CMO M/M/1/0.

19 CyLLHOCTb METOAA MMUTALMOHHOIO MOAENNPOBAHNSA NPUMEHUTENBHO K nccneaoBaHnio CMO: NoTOKKW CobbITUIA 1
NX XapaKTepUCTUKMN.

20 CyLLHOCTb MeTOAA MMUTALMOHHOIO MOAENNPOBAHNA NPUMEHUTENBHO K nccnegoBaHnto CMO: anropnTmsl
reHepaumm NoToKOB CObLITUIA.

21 MPYHLMMBLI MOCTPOEHUSA U CTPYKTYPbI AaHHbIX A5 afroputMos MmogenvnposaHua CMO.

22 A3bIKN N MHCTPYMEHTaIbHbIE CPeACTBa MMUTALMOHHOIO MoAeNMpoBaHns. IMMTaumoHHOe MOAENNPOBAHNE 1
CASE-TexHonorum.

MpuMep KOHTPOJZILHO-U3MEpPUTENIbHOIO MaTepuana
YTBEPXXAIKO

3aBefyloWwmnin Kadenpon TexHonornn obpaboTkm 1 3aWwmnTbl MHDOPMaLLUK

A.A. CupoTa
. .2025

HanpasneHune noarotosku / cneunanbHocTb 09.03.02 VIHhOpMaLUNOHHbIE CUCTEMbI U TEXHOA0 UK

IOvcumnanHa 61.0.28 MooennpoBaHne CUCTEM

®opma 0by4yeHmsa Q4Hoe

Bng KoHTpoNa dk3ameH



Bup aTtTecTtauum [IpomexyToyHas

KOHTpONIbHO-M3MepuTeNnbHbii MaTepuan Ne 1

1. Mpacduyeckne HOTaLUMN KOHLENTYaAIbHOrO U MYHKLMOHaAbHOr0 MoaenupoBaHuns cuctem (DFD,ERD).
2. MoagenupoBaHune CayvyamHblX BEUYUH C NPOW3BOJIbHLIM 3aKOHOM pacnpeneneHuns: meton PoH-
HenMaHa.

MpenonasaTenb E.FO. MuTpodaHoBa





