MuHo6pHayku Poccum
OEAEPANNIbHOE FOCYAAPCTBEHHOE BIOAYXETHOE OBPA30OBATEJ/IbHOE YYPEXAEHUE
BbICLLEFO OBPA30BAHUA
«BOPOHEXCKWMN rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®reoy BO «BIr'y»)
YTBEPX/AHKO
3aBeaytowmi kKadeapon

) Cupota AnekcaHap AHaTosibeBMY
Kadeapa TexHonorum 06paboTku 1 3aLmTbl MHGOPMaLMK
23.04.2024

PABOYASA MPOrPAMMA YYEBHOW AUCLMN/IUHDI

b61.B.02 MoaennpoBaHME CUCTEM

1. Kog M1 HaMMeHoOBaHUe HarnpaBJ/ieHMA NMoAroToBKU/cneymasibHOCTH:
10.05.01 KomnbtoTepHaa 6e30MacHOCTb

2. Npocdunb noarotoBKU/cneumaimsaymsa:

Pa3paboTKka 3alMLLEeHHOro NporpaMMHOro obecrneyeHms

3. KBanndpukauma (cteneHb) BbiIMyCKHMKA:

Cneumanuret

4. ®opma oby4eHua:

OuHan

5. Kadegpa, oTBevarouian 3a peasimsaumio AUCUMINJIUHBIL
Kadeapa TexHonormm 06paboTKu 1 3allmTbl MHOpMaLMM

6. CoctaBUTE/IM NPOrpaMMbl:

MuTpodaHoBa EneHa HOpbeBHa, AOUEHT, K.T.H.

7. PekoMeHpoBaHa:

Ne5 ot 05.03.2024
8. Yue6HbIM roa:

2028-2029
9.Lllenn v 3aga4m y4e6HOM AUCLMUNIUHDI:

M3yyeHue TeopeTMYECKMX OCHOB M OBJlaf€HMEe NPAKTUYECKMMM HABbIKAMM KOMMbIOTEPHOIO
MOZE/IMPOBAHUA CUCTEM B MHTEpecax aHa/m3a 3PdOEKTUBHOCTM U NPOEKTUPOBaHMA MH(MDOPMALMOHHDIX,
MHC(OPMALMOHHO-M3MEPUTESIbHBIX M YNPABAAIOLMX CUCTEM PA3/IMYHOIO Ha3HaYeHMs.

OCHOBHble 334a4M AMCLMMIMHDI:

° 06yqume CTyAEHTOB 0a30BbIM MOHATUAM COBpEMEHHbIX CpeacTB U TeXHOoJIoruM mMoe/iInpoBaHMA
CHUCTEM Pa3/IM4HOIoO Ha3Ha4YeHUA;

° 06yqume CTyAEHTOB 0a30BbIM MeTOoZaM M NoaxoAam KOMMbHOTEPHOIro CTaTUCTUHECKOro
MMUTAUMOHHOI0O MOAE/IMPOBAHUNA CUCTEM;

e OBJlajeHMne npakTn4eCKMMHU HaBblKaMM MNMPpUMEHEHUA NporpaMMHbIX CpeacTtB U Ccpej
KOMIMbOTEPHOIo MOAEIMPOBAHNA CUCTEM.

10. MecTo y4ye6HOM AMCUMMNIMHbI B CTPYKType OOM:

bnok BapuMaTmMBHble ANCUUNNIIMHBbI ANCLUMMNJINHDI.


savchenko
Размещенное изображение


ANa ycnewHoro oCBOeHMA AUCUMINIMHBI HEO6XOAMMbI BXOAHbIE 3HAHWUS, YMEHWUA M HaBblKM B 06/1aCTH
MaTeMaTM4YeCKoro aHaamMsa, TEeOpMM MHOXKECTB, MATPUYHOM anrebpbl, TEOpUM BEPOATHOCTEM U
MaTeMaTM4YeCKoM CTaTUCTUKKU, TeopMM MHGPOPMALMOHHbBIX NMPOLLECCOB M CUCTEM, NMPOrPaMMMPOBaHMS.

11. MnaHMpyeMble pesy/ibTaTbl 06YYEHUA MO AUCUMIIMHE/MOAYIO (3HAHUA, YMEHUA, HaBbIKK),
COOTHECEHHbIE C NJIaHMPYEMbIMMU pe3y/ibTaTaMU OCBOEHWUS 06pa3oBaTe/IbHOM MPOrpamMmbl
(KoMrneTeHUUAMHU BbINMYCKHMKOB) U MHAMKATOPaMH UX OOCTUNKEHUA:

Koa 1 HazBaHMe KoMMneTeHLMH

MNK-1 Cnoco6eH NpoBOAUTb
aHann3 Tpe6oBaHuM K
nporpaMMHOMy obecneyeHuio,
BbINOJIHATb paboThbl MO
NMPOEKTUPOBAHMIO
NporpaMMHOro obecneyeHus

MNK-1 Cnoco6eH npoBoAUTb
aHanm3 Tpe6oBaHMM K
NporpamMMHOMY obecneyeHuio,
BbINOJIHATb PaboThbl MO
NPOEKTUPOBaHUIO
NpOrpamMMHOro obecneyveHus

MNK-2 CnocobeH npoBogmTh
MccnefoBaHMA Ha BCeX 3Tanax
YKM3HEHHOr 0 UMKIa
NpoOrpaMMHbIX CPeACTB B
npodeccroHaIbHOM
AeATeNbHOCTH

Koa v Ha3BaHWe MHAMKATOpa
KOMMeTEHL MM

MNK-1.2 3HaeT npMMeHAemMsble
MaTeMaTnyecKne MeToapl U

aIroOpUTMbl (PYHKLIMOHMPOBAHMS

A/ KOMMOHEHTOB
NPOrpamMMHbIX CpeACTB

MK-1.3 ymeeT npuMeHATb
TEXHOJI0rMM 06paboTKM
AaHHbIX, aHa/IM3MPoBaTb
BO3MOXHOCTM MUX
MCMOJIb30BaHMs Npu
pa3paboTKe NporpaMMHOro
obecneyeHusa B
npodeccuoHaibHOM
AEeATeIbHOCTH

MK-2.1 3HaeT MeToAbl U
cpeAcTBa nJjiaHMpoOBaHMA U
OpraHusaumm UcciefoBaHUM U
pa3paboToK

3HaHUA, YMEHUA, HaBbIKU

3HaTb

pPOJib U MECTO CpPeacTB
MaTeMaTMyecKoro u
MMMTALMOHHOIO MOZE/IMPOBaHUA
NpY NPOEKTUPOBAHMU CJIOXKHbIX
CUCTEM, MPUMEHAEMbIE NMPU STOM
TEXHOJIOrUM CTPYKTYPHO -
dYHKLMOHA/IbHOrO M 06 BEKTHOIO
BU3YaJIbHOrO MOAE/IMPOBaHMSA

YMeTb

NpPOBOAMTb Pa3paboTKy
NPOCTEMLLMX KOMMbIOTEPHbIX
mozenemn

3HaTb

3Tanbl pa3paboTKu
KOMMbIOTEPHBIX MOAENIEN CUCTEM,
NMPUMEHSIEMbIE MPU 3TOM
TEXHOJIOrMM CTPYKTYPHO -
(YHKUMOHANBHOIO M O6BEKTHOr O
BM3Yya/IbHOr0 MOZAE/IMPOBaHMS,
TEXHOJI0r MM OpraHM3aLmm m
npoBeAEeHUA CTaTUCTUYECKOIO
KOMMbIOTEPHOr0 MOZAE/IMPOBaHUSA
KOMIMbIOTEPHbIX CUCTEM.



Koa v Ha3BaHMe KoMneTeHUnU

MNK-2 Cnoco6eH npoBoAUTb
uccaeaoBaHMA Ha BCeX aTanax
YKM3HEHHOr 0 UMKANa
NporpamMMHbIX CpeacTB B
npodeccroHaIbHOM
AEeATEeNIbHOCTU

MNK-2 Cnoco6eH NnpoBOaUTb
MccneoBaHMA Ha BCEX dTanax
XM3HEHHOr o UMKANa
NMpOrpaMMHbIX CPeACTB B
npodeccroHaIbHOM
AeATeNIbHOCTH

MNK-2 Cnoco6eH NnpoBOaUTb
MccnefoBaHMA Ha BCeX 3Tanax
YKM3HEHHOTr 0 LMKAa
NPOrpamMMHbIX CpeACTB B
npodeccroHabHOM
[eATeNbHOCTH

Koa 1 Ha3BaHMe MHAMKaTOpa
KomneTeHuMm

MK-2.2 3HaeT MeToAbl
NpoBeZieHMs SKCNEPUMEHTOB M
HabAEHMA, 0606LLEHMA U
06paboTKU MHpOpMaLUU,
MoJly4YEHHOM B XoA4€e
uccaenoBaHMM

MNK-2.3 nnaaHupyeT ctagmu
MccneaoBaHUs MM PaspaboTKM
B pamKax NnocTaB/IeHHOM
3aZjaum, BblGUpPaET Uan
opMHpyeT NnporpaMmHyto
cpesly ANA KOMMNbIOTEPHOr 0
MOZE/IMPOBaHUA U NpoBeJeHUs
3KCMNEPUMEHTOB

MNK-2.4 vcnonbsyet
CTaHAapTHOE 1 OpUrMHAJIbHOE
nporpammHoe obecreyeHue,
NPOBOAUT KOMMbIOTEPHbIM
3KCMEPUMEHT, COCTAB/ISET €ro
onucaHue n hopmyaupyet
BbIBOZbl

12. O6beM AMUCUMUINJIMHDBI B 3a4e€THbIX egMHMLax/yac:

4/144

d)opma I1POM€>KYTO‘-IHOI‘;1 aTTecTaumm:

JK3aMeH

13. TpyAsoeMKocCTb Mo BUAAM y4e6HOM paGoTbl

Bua yye6HoM paboTbl

AyauTopHble 3aHATUA
JIEKUMOHHbIE 3aHATHA
MpakTnyecKkne 3aHATHA
JlabopaTtopHble 3aHATHA

CamocToaTenbHas paboTa
KypcoBas paboTta

lNpomexxyTouHana atTectaums

3HaHUA, YMEHMA, HaBbIKK

3HaTb

TMMNOBbIE MaTeEMaTUYECKUE
CXEMbIl, UCMOJIb3yEMblE MNMpU
NOCTPOEHUM MOJENEN SNIEMEHTOB
CMUCTEM U MX B3aMMOJEMNCTBUA B
BUAE BJIOK-CXEM, CTPYKTYPHbIX
CXEM M CTAHAAPTHbIX OMMCaHUM K
HMM, OCHOBHbIE CMOCOO6bI
a/iIropuTMMU3aLmumn
MaTeMaTUYECKMX MoJENEN
CMCTEM, TEXHONOMMM OpraHM3aLmm
M NpoBeAEeHUA UMMTALMOHHOIO
3KCNEPMMEHTA.

YMmeTb

dopmMurpoBaTb pekoMeHzauum no
NPUHLUMMNAM NOCTPOEHUA U
napameTpam asropuTMoB B
o61acT1 npodeccroHaIbHOM
AeATeIbHOCTH.

YMmeTb

MCMoJIb30BaTb CTaHAApTHOE
nporpaMMHoe obecnevyeHne ans
pelweHna 3aaa4

npocdeccuoHabHOM
[eATeNbHOCTH.
CemecTtp 10 Bcero
40 40
24 24
0
16 16
68 68
0
36 36



Bua yuye6HoOM paboThbl

Yacbl Ha KOHTPOJIb
Bcero

13.1. CogeprkaHne [UCLMUMNIINHDI

n/n HamnmeHoBaHWe
pasgesia AUCLMMMHDI

1. Jlekumn

1.1 MogenvpoBaHue Kak
YHMBEPCA/IbHbIN
MeTOoZ MO3HaHMA U
UCCNefoBaHMUA CUCTEM

1.2 Tunosble

mateMaTuyecKme
CXEeMbl, UCMONb3yeMble
npu paspaboTke
KOMMNbIOTEPHbIX
mozenem cuctem

Cemectp 10

36
144

CoaeprkaHue pasgena AUCUMINIMHDI

1. 3apaum aHa/M3a M CMHTE3a
CUCTEM. DBOJIIOLMOHHAA
TEXHONIOrMYecKas cxemMa CUHTe3a
CJIOXKHbIX CUCTEM.

2. CoBpeMeHHble MHMOPMaLMOHHO-
aHa/IMTUYECKME TEXHOIOT UM
CTPYKTYPHOIrO CUCTEMHOrO aHa/M3a.
O6BEKTHO -OpUEHTUPOBAHHbIM
aHa/IM3 U MOAE/IMPOBaHUE CHUCTEM.
3. Tunbl Mogenen cuctem. O6LLan
XapaKTepucTMKka MeToza
UMMTALMOHHOrO MOZE/IMPOBaHMS.
OCHOBHble 3Tanbl CO34aHUsA
UMMTALMOHHBIX MOAENEN CUCTEM.

4. TIoHATME MaTeMATMYECKOM CXEMbI.

CxeMa 06LLen AMHAMMYECKOM
CMCTEMBI.

5. TMNoBblE MAaTEMATMYECKUE CXEMbI

3JIEMEHTOB CJI0}KHOM CUCTEMBI.
6. MaTtemaTtnyeckasa cxema
B3aMMOZEMNCTBMA 3/IEMEHTOB
C/I03KHOM CUCTEMBI.

Bcero

36
144

Peannsauus
pasgena
ANCLMIMANHBI C

MOMOLLIbIO OH1AMH-

Kypca, JYMK

Co3pnaH
3JIEKTPOHHbIM
OHNaMH - KypC,
pa3meLleHbl
maTepuanbl K
NEKLUU U
NlabopaTopHbIM
paboTam.

Co3pnaH
3/IEKTPOHHbIM
OHNaMH - KypC,
pasmeLLEHbl
martepuainbl K
NEeKUMn m
NabopaTopHbIM
pa6oTam.



n/n

1.3

1.4

HammeHoBaHWe
pasgena AUCUMMNJIUHDI

Anroputmmsauma
MMMTALMOHHOM
mogzenu. TexHonormm
opraHusaumm m
nposefeHunA
MMMTaLMOHHOIo
SKCMNepuMeHTa.

MogenvpoBsaHme
CUCTEM U CETEM
MaccoBoro
06CNYKMBAHMSA

CoaeprkaHue pasaesa AUCUMNIIUHBI

7. O6LmMe NPUHLMMBI NOCTPOEHMA
MMMTALMOHHBIX MOAENEN B
COOTBETCTBMM C METOAOM
CTaTUCTUYECKUX UCMbITaHMI MOHTe-
Kapno.

8. Cnoco6bl opraHu3auum
MOZE/IbHOrO BPEMEHMN U
KBasunapaaneamsma MMMTaLMOHHOM
Mozesnu.

9. MoaenupoBaHuMe C/ly4arHbIX
BE/IMYMH C 33aHHbIM 3aKOHOM
pacnpegenenua. JaTunkm
C/yYaMHbIX YUCEN.

10. MpUHUMNBI NAAHUPOBAHMA
MOZENbHOI0 SKCNEPUMEHTA.
MocTaHOBKa M peLleHue 3a4a4m
CTpaTerm4yeckoro naaHMpoBaHMA.
dNeMeHTbl TeoprK (PaKTOPHOro
aHanu3a.

11. TakTM4ecKoe niaHupoBaHMe
MOZEIbHOr0 3KCNEePUMEHTA.
OnpepeneHne obbemMa
CTATUCTUYECKUX UCMbITAHMM NPU
3KcnyaTaumm MMMTALMOHHOM
Mozenu.

12. OCHOBHbIE TUMbI CUCTEM
MaccoBOro 06CayKMBaHUA U
nokasatesm ux 3PdEKTUBHOCTH.
13. AHanUTUYECKME MOAENIN CUCTEM
MaccoBOro 00CayKMBaHMA.

14. TpUHUMNBI MMUTALMOHHOTO
MoZenupoBaHMa CUCTEM MacCCOBOr0
06CNYKMBAHMSA B paMKax
dhopmanimsma Q-cxem.

15. TTOTOKM 3aABOK B CUCTEMAX
MaccoBOro 06CayKMBaHUA U
a/ITOPUTMbI UX FEHEpaLMK.

16. locTpoeHue anropMTMoB
MoJenMpoBaHMA CUCTEM MAcCCOBOr0
06CNyKMBaHMA.

Peanunsaums
pa3gena
ANCUMMNINHDI C
MOMOLLbIO OHJTAMH-
Kypca, JYMK

Co3aaH
3/IEKTPOHHbIN
OHMaMH - Kypc,
pa3meLleHbl
matepuanbl K
NEeKUMM U
NlabopaTopHbIM
pa6oTam.

Co3pnaH
3/IEKTPOHHbIN
OHMaMH - Kypc,
pa3MelLeHbl
matepuanbl K
NEeKUMn m
NabopaTopHbIM
pa6oTam.



n/n

1.5

2.
lpakTunyeckme
3aHATUA

21

3.
JlabopaTopHble
paboThbI

3.1

3.2

HammeHoBaHWe
pasgena AUCUMMNJIUHDI

A3bIKKN U
MHCTPYMEHTaJIbHblE
cpeacTtBa
MMMTaLMUOHHOI O
MoZeIMpOoBaHMA

HeT

TexHonormm
opraHu3auum u
npoBeaeHUs
MMMUTALMOHHOIo
SKCNEepMMEHTa.

Anroputmmsaums
MMMTALMOHHOM
Moaesnn.
TexHonormm
opraHu3auum u
nposeaeHnsA
MMMUTaLMOHHOIo
3KCNepMMeHTa

CoaeprkaHue pasaesa AUCUMNIIUHBI

17. KnaccuduKaums A3bIKoB U
CcpeAcTB UMMTALMOHHOIO
mozennpoBaHUA.

18. OCO6EHHOCTM NMPUMEHEHMA
CpeAcTB UMMTALMOHHOIO
moaenupoBaHMa U nx ceasb ¢ CASE-
TEXHOIOrUAMM.

1. CTpaTternyeckoe 1 TakTU4ecKoe
naaHMpoOBaHWE MOAEIbHOIO
3KCNepMMeHTa Npu NpPoBeAEHUM
OLEHKU 3DPEKTUBHOCTU CUCTEM
MEeTOA0M CTaTUCTUYECKMX
ucnbiTaHWA B cpeae MATLAB

2. MogenvpoBaHMe U1 OLEHKa

3 HEKTUBHOCTM KaHaNoB nepenayn
uHdopmaumn B cpege MATLAB +
Simulink

Peanunsaums
pa3gena
ANCUMMNINHDI C

MOMOLLbIO OHJTAMH-

Kypca, JYMK

Co3aaH
3/IEKTPOHHbIN
OHMaMH - Kypc,
pa3meLleHbl
matepuanbl K
NEeKUMM U
NlabopaTopHbIM
pa6oTam.

Co3aaH
3/IEKTPOHHbIM
OHNaMH - KypC,
pasmeLLeHbl
martepuainbl K
NEeKuUn m
NlabopaTopHbIM
pa6oTam.

Co3gaH
3/IEKTPOHHbIN
OHMaMH - Kypc,
pasmelleHbl
maTepuanbl K
NeKuMn m
NlabopaTopHbIM
paboTam.



n/n

3.3

HammeHoBaHWe
pasgena AUCUMMNJIUHDI

MogenupoBaHue
CUCTEM M CETEN
MaccoBoro
06CNyKUBaHMSA. A3bIKK
U MHCTPYMEHTaJIbHblE
cpeAcTBa
UMMTALMOHHOIO
MOJENMPOBaHMS.

CoaeprkaHue pasaesa AUCUMNIIUHBI

3. MogenvpoBaHue cucTemM
MaccoBOro o6Cy>KMBaHMA B cpefe
MATLAB + Simulink (noacuctema

13.2. TeMbl (pa3genibl) AUCUMMIMHBI MU BUAbI 3aHATUM

Ne
n/n

HanmeHoBaHWe
TeMbl (pa3aena)

JIEKUMOHHbIE
3aHATHA

MogenvpoBaHue 4
KaK

YHUBEpPCa/bHbIN

MeToJ, Mo3HaHMS U
uccaepoBaHuA

CUCTEM.

Tunosble 8
matemaTtmyeckme
CXEMbI,

MCMoJib3yemble Npu
pa3paboTKe
KOMMbIOTEPHbIX
mozenem CUCTEM.

Anroputmmsaumsa 8
UMMTALMOHHOM
mozenu.

TexHonornu
opraHuM3aumm m
npoBeAeHuA
MMMUTaLMOHHOIO
3KCNepUMEHTa.

MogaenuposaHue 4
CHUCTEM M ceTeM
MaccoBoro
00CNy}KMBaHUA.

Peanunsaums
pa3gena
ANCUMMNINHDI C
MOMOLLbIO OHJTAMH-
Kypca, JYMK

Co3aaH
3JIEKTPOHHbIM
OHJIaMH - KypC,

SimEvent unu Stateflow) pa3MeLLEeHbl
maTtepuasbl K
NeKunmn 1
nabopaTopHbIM
paboTam.
MpakTnyeckme  JlabopatopHble = CamocTosATenbHas  Bcero
3aHATHA 3aHATUA pa6oTa
6 10
2 12 22
4 24 36
4 24 32



Ne HanmeHoBaHHWe JleKumoHHble  [pakTnyeckue  JlabopaTopHble CamoctoATenbHas  Bcero

n/n Tembl (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
5 A3bIKK 1 2 6 8
MHCTPYMEHTaJIbHble
cpeacTBa
MMMTALMOHHOIO
MoaeNMpoBaHUA.
26 0 10 72 108

14. MeTognyecKkue yKasaHua AN o6y4qaloMXCs N0 OCBOEHMIO AUCLMIJIUHDI

(pekoMeHaaummu 06y4atoLMMCA MO OCBOEHMIO AMCLMMIMHBI: paboTa C KOHCNEKTaMM NIeKLMM,
Npe3eHTaLMOHHbIM MaTEPMAJIOM, BbIMOJIHEHME MPAKTUYECKUX 3aJjaHUM, TECTOB, 3aJlaHMM TEKyllen
aTTecTauMmM U T.4.)

1) MpyU U3yYEHUU AMCUMNIMHBI PEKOMEHAYETCA MCMOJIb30BaTh Ceayllime cpeacTBa:

PEKOMEHAYEMYIO OCHOBHYIO M OMOJIHUTE/IbHYIO IMTepaTypy; METOAUYECKUE YKa3aHMA U MOCO6US;
KOHTPOJIbHbIE 33JaHMA A1A 3aKPEN/IEHUA TEOPETUMHYECKOro MaTepuana; 3/EKTPOHHbIE BEPCMM YYEBHMKOB
U METOAMYECKMUX YKa3aHWUM 4151 BbINOJIHEHUS 1abOPaTOPHO - NPAKTUYECKMX paboT (MpU HEO6X0AUMOCTH
MaTtepuasibl PacChiIAOTCA MO 3/IEKTPOHHOM MoyTe).

2) AN MaKCMMaslbHOTrO YCBOEHUS AUCLMIIMHBI PEKOMEHAYETCA NpoBeAeHUe NMUCbMEHHOI0 Onpoca
(TecTpoBaHue, pelueHue 3a4a4) CTYAEHTOB MO MaTepuanam JIEKUMHM M MpaKkTUYeCKMX paboT. NMog6opKa
BOMPOCOB /18 TECTUPOBAHMSA OCYLLECTB/SETCS HA OCHOBE M3YYEHHOIro TEOPETMYECKOrO MaTepmana.
TakoM noaxoz no3BosiAeT NOBbICUTb MOTUBALMIO CTYAEHTOB MPU KOHCNEKTUPOBAHMM JIEKLMOHHOIO
maTtepuana.

3) Mpu npoBeseHUM NabopaTOPHbIX 3aHATUM 06ECNEeYMBAETCA MAKCMMAJIbHAA CTerneHb COOTBETCTBMSA C
MaTepuasioMm NEKLMOHHBIX 3aHATMIM M OCYLLECTBNAETCA SKCNEPMMEHTa/IbHasA NpoBEpKa METO10B,
a/IrOPUTMOB M TEXHOJIOMMIM 06paboTKM MH(POPMALMK, U3IAaraeMbIX B PaMKax JIEKLMMA.

4) Mpu nepexoae Ha ANUCTAHLUMOHHBIM PEXUM 06yYeHMA AN1A CO3A4aHMA 3/IEKTPOHHBIX KYPCOB, YTEHUS
JIEKUMM OHNIAaMH U NpoBefeHMA N1abopaTOPHO- NMPAKTMYECKMX 3aHATUM UCMOJIb3yeTca MHGOPMaLMOHHbIE
pecypcbl O6pa3oBaTe/ibHOro nopTasa “"JNIeKTPOHHbIM YHUBepcuTeT BIY (https:\\edu.vsu.ru),
6a3mpyoLLEerocs Ha CUCTEME AMCTAHUMOHHOIo 06yyYeHuns Moodle, pa3BepHyToM B yHMBEpPCUTETE.

5) Mp1 MCMNosIb30BaHWM ANCTAHUMOHHBIX 06pa30BaTE/IbHbIX TEXHOIOMMM U S/IEKTPOHHOIO 06YYEHMS
06y4aloLmecs A0XKHbI BbINOJHATL BCE YKa3aHMA npenojaBaTtesie, BOBpeMA NoAK/II0YaTbCA K OHIAMH -
3aHATMAM, OTBETCTBEHHO NMOAXOAMTb K 3aZlaHMAM A1 CAMOCTOATE/IbHOM paboThl.

15. NepeyeHb OCHOBHOM M AOMOJIHUTENbHOM IMTEPaTypbl, PECYPCOB MHTEPHET, HEO6XOAUMBIX
A1 OCBOEHUA AUCLMMIIMHBI

Ne NCTOYHMK
n/n
1 AnrasmHoB, 24yapT KOHCTaHTUHOBMY. AHaIM3 M KOMMbIOTEPHOE MOAE/IMPOBaHME

MH(MOPMALMOHHBIX MPOLIECCOB U CUCTEM : [ydebHOoe nocobue anA CTys. By30B, 06y4d. Mo
cneumanbHocTn 080801 "MpuKnag. MHbOpMaTHMKA" M Ap. MEXAUCLUMNIMHAP. CneumanbHOCTAM] /
3.K. AnrasuHos, A.A. CupoTa ; noa obul. pea. A.A. Cupotbl .— M. : Ananor-MMOU, 2009 .— 416
C. : un .— bnbaumorp. B KoHue pa3g. — ISBN 978-5-86404-233-5



NCTOYHMK

Cuporta, AnekcaHap AHaTosibeBMY. MeToabl M aZirOPUTMbl aHasiM3a JaHHbIX UM MX
mogenvpoBaHue B MATLAB : [yuye6Hoe nocobue] / A.A. Cupota .— CaHKT-lNeTepbypr : BXB-
Metepbypr, 2016 .— 381 c. : un. — bubamorp.: c. 371-374 .— lMNpeam. yKas.: c. 377-381 .— ISBN
978-5-9775-3778-0.

AnkoB, A. B. MaTemaTn4eckoe MoenMpoBaHME M YMCSIEHHbIE METO/bI : Y4ebHoe nocobue / A.B.
Ankos, C.B. CtenaHoBa ; pea. I'. B. Cyrpo6os .— leH3a : MMy, 2000 .— 162 c. —
http://biblioclub.ru/ .— <URL:http://biblioclub.ru/index.php?page=book&id=96973>.

6) AOMNONHMTEIbHAA MTepaTypa:

Ne
n/n

NCcTOYHMK

Cupota A.A. KOMNblOTEPHOE MOAENMPOBAHUE M OLEHKA 3(PPEKTMBHOCTM CNIOXKHBIX CUCTEM.- M.:
TexHocdhepa, 2006, 256 c.

MpaKTMKyM Mo Kypcy "MoaenvMpoBaHue cucteM” [INeKTPOHHbIM pecypc] : y4e6Ho-
MeTozmMyecKoe nocobme ansa By30B : [ans cTya. 4-5 KypcoB daK. KOMMbIOTEP. HayK AHEB. M
Beyep. opMbl 06ydeHus; ana HanpasaeHui: 230200 - MHdopM. cuctemsl, 230400 - UHDOPM.
CUCTEMDI U TEXHOOMMK; cneunanbHocTU, 230201 - MHDOPM. cucTtemMbl U TexHonormm]. Y. 1,2 /
BopoHex. roc. yH-T ; cocT.: A.A. Cuporta, E.F0. M1tpodaHoBa , M.A. Ipto4EHKO .— DNEKTPOH.
TEeKCToBble AaH. — BopoHex : M3aaTenbcko-noamrpaduyeckuit ueHTp BopoHexkckoro
rocyapcTBeHHOro yHusepcuterta, 2013

B) MH(OPMALMOHHbIE 37IEKTPOHHO-06pa30BaTe/IbHbIE PEeCcypChbl:

Nen/n

NCTOYHMK

JNEeKTPOHHbIM KaTasor Hay4yHoM 6MGMOTEKM BOpOHEKCKOro rocyaapCTBEHHOro
yHu1BepcuTeTa. - (http // www.lib.vsu.ru/).

O6pasoBaTesibHblM NopTas «JNEKTPOHHbIM YHMBEpcUTeT BIY».- (https://edu.vsu.ru/)

3BbC NaHb, JiMueH3snoHHbIM goroBop Ne3010, (c 01/03/2024 no 28.02.2025) 06/02 24 ot
13.02.2024 (c gononHuTeNbHbIM cornaweHnem Nel ot 14.03.2024),

9bC «YHuBepcHTeTCKaa bmbamoteka online» (KoHTpakT Ne3010 06/11 23 o1 26.12.2023 (c
26.12.2023 no 25.12.2024),

3BC «KoHcynbTaHT cTyaeHTa» - JIMueH3uoHHbIM goroBop Ne980KC/12-2023 / 3010-06/01-24
0T 24.01.2024 c 24.01.2024 no 11. 01.2025),

DNeKTpoHHasa 6ubamnoteka BI'Y, Jorosop NeJC-208 o1 01.02.2021 ¢ OO0 «LUKB «BMBKOM>» 1
000 «AreHTtcTBO «KHMra-CepBuc» 0 CO34aHMM DNEKTPOHHOM 6ubanoTekm BIY, (c 01.02.2021
no 31.01.2027),

3bC BOOK.ru, Jorosop Ne3010 15/983 23 ot 20.12.2023, (c 01.02.2024 no 31.01.2025).


http://biblioclub.ru/
http://biblioclub.ru/index.php?page=book&id=96973
http://www.lib.vsu.ru/)

16. NMepeyeHb y4ebHO-MeTOAUYECKOrO o6ecneyeHns 418 CaMOCTOATE/IbHOM pa6oTbl

Nem/n MNCcTOYHMK

17. O6pasoBarte/ibHble TEXHOJ/IOrMM, UCNOJIb3yeMble NpH peanusauun y4eb6HOM AUCLMMIUHDI,
BKJ/Il0Mas AMCTaHUMOHHble obpa3soBaTesibHble TexHosormu (A40T), anekTpoHHoe oby4veHue (30),
CMellaHHoe obyyeHHe):

Ana peanuszaumm y4e6HOro npouecca UCNosb3ylTcs:

1) NO Microsoft B pamkax noanmcku "Imagine/Azure Dev Tools for Teaching”, gorosop Ne3010-16/96-18 ot
29 pekabps 2018r.

2) Mpr npoBeAEHUU 3aHATUM B AUCTAHLMOHHOM PEXMME 06YYEHWUS MCMNOJIb3YTCA TEXHUYECKUE U
MHdOPMaLMOHHbIE pecypcbl O6pa3oBaTe/ibHOro nopTasa "J/IeKTPOHHbIM YHMBEpcUTET BIY
(https:\\edu.vsu.ru), 6asupyloLierocsi Ha cMcTeMe AUCTAHUMOHHOrO o6ydYeHuns Moodle, pasBepHyTol B
YHUBEpPCUTETE, a TaKKe Apyrue JoCTyNHble pecypcbl ceT MHTepHeT.

3) MO MaTtnab B paMKax NoAnMCcKU YHUBEPCUTETCKAA JIMLEH3MSA Ha MPOrPaMMHbIM KOMMJIEKC 418 DBM -
MathWorks MATLAB Campus-Wide Suite no gorosopy 3010-16/118-21 o1 27.12.2021 (no 01.2025).

18. MaTepuanbHO-TeXHUYecKoe obecneyeHrMe AMCUMMNIIMUHDI:

(Npv MCnonb3oBaHUKM TA6OPATOPHOro 060PYA0BaHMA YKa3biBaTb MOJIHbIM NEepeYeHb, NpM 60J1bLLIOM
KOJIMYeCcTBe 060PYA0BaHMA MOMKHO BbIHECTM AaHHbIM pas3fenl B MPU/IOKEHME K paboyert NporpaMme)

1) My/ibTUMeAUMHAA NEKUMOHHAsA ayamTopma (Kopr.la, aya. Ne 479),

YuyebHasa ayamMTopumsa: KoMnbloTep npenogasatens i5-8400-2,8 Ty, MoHuTOp C KK 19", MynbTUMEAMMHbIN
NMPOEKTOP, 3KPaH, BUAEOKOMMYTATOP, MMKPOMOH, ayaMocucTeMa, CneuyanmsMpoBaHHas Mebesb: AOCKU
MesioBble 2 WT., cTosbl 60 WT., naBkM 30 WT., CTyNAbA 64 WT.; 4OCTYN K (poHAAM y4e6HO-METOAMYECKOM
JOKYMEHTAUMM U 3/IEKTPOHHBIM OMOB/IMOTEYHBIM CUCTEMAM, Bbixog B MHTepHeT.MM0: OC Windows v.7, 8, 10,
Ha6op yTMauT (apxmBatopsbl, ain-meHeaxkepsl), LibreOffce v.5-7, Foxit PDF Reader.

2) KomnbtoTepHbiM Knacc (oamH u3 Ne1-4 Kopn. 1a, aya. Ne 382-385)

YuyebHasa ayamMTopus: crneulmasiM3mMpoBaHHas Mebeslb, NepcoHasibHble KOMMbOTEPbl Ha 6ase
i5-9600KF-3,7I Ty, MoHuTOpbI KK 24°’ (16 WT.), cneuManusnpoBaHHaa Mebesb: 0CKa MapKkepHas 1 wr.,
cToNbl 16 WT., CTyNbA 33 WT.; AOCTYN K hOHAAM YY4E€6HO-MEeTOANYECKOM JOKYMEHTALMMU U SNIEKTPOHHbIM
U3JaHUAM, AOCTYN K 3/IEKTPOHHbIM BUMOGAMOTEYHbIM CMCTEMaM, Bbixoa B MHTepHeT.MMO: OC Windows v.7, 8,
10, Habop yTnauT (apxmBatopbl, haln-meHeaxepbl), LibreOffce v.5-7, Foxit PDF Reader

19. OueHouYHble cpeacTBa ANA NPOBeAEeHMA TeKylien M NMPOMeXKYTOYHOM aTTecTauun

nOpﬂAOK OLEHKM OCBOEHMA o6yqarow,vw\l4cn yqe6Horo MaTepHhasia onpegendaeTca cogep:kaHmem
cneaywuwmx pasaenos JUMCUMNIIMHDILL



Pasgenbl aMcumnimHel Kopa Kopa
(mogynn) KoMneTeHUMH
Paspgenbl 1-2 MNK-1 MNnK-1.2

MogenupoBaHue Kak
YHUBEPCa/bHbIM MeTo,
NO3HaHWUA U UCCNeL0BaHMA
CUCTEM.

TunoBble MaTemaTMyeCKMe
CXEMbI, MCNOJIb3yeMble Npu
pa3paboTKe KOMIMbIOTEPHbIX
Mojaenen cucTtem

Paspenbl 1-2 MNK-1 NnK-1.3
MogenuvpoBaHue Kak
YHUBEpPCasibHbIM MeToa,
NMo3HaHMA M UCCNEeA0BaHUSA
CUCTEM.

TunoBble MaTeMaTMYECKUE
CXEMbl, MCNOJIb3yeMblE MpU
pa3paboTKe KOMMbIOTEPHbIX
mojenen cuctem

Pasgenbl 3-5
Anroputmmsauma
MMMTALMOHHOM MOAENM.
TexHoNorum opraHusaumm u
npoBeAeHMsA UMUTaLMOHHOIO
3KCMNepUMEHTA.
MozenupoBaHuWe CUCTEM U
ceTel MaccoBOro
06CNyKMBaAHMA.

MHAMKaTOpa

OueHouHble cpefcTBa ANA
TEKYLLEN aTTecTaumm

KoHTpoabHasa paboTta no
COOTBETCTBYIOLLMM
pasgenam Uan Tect

KoHTposbHasa paboTta no
COOTBETCTBYIOLMM
paszenam Uam Tect

JlabopaTtopHble paboTbl 1-3



Pasgenbl aMcumnimHel Kopa Kopa
(mogynn) KoMneTeHUMH
Paspenb 1-2 MNnK-2 MNK-2.1

MoaenupoBaHue KaK
YHUBEpPCasibHbIM MeToA,
NO3HAHWUA M UCCNe0BaHMA
CUCTEM.

TunoBble MaTeEMaTMYECKUE
CXEMbI, MCMOJIb3yeMble Npu
pa3paboTKe KOMMbITEPHbIX
mozenem cuctem

Pasgenbl 3-5
Anroputmmsauma
MMMTALMOHHOM MOAENM.
TexHo/I0rMmn opraHmsaumm m
npoBeZieHMsA MMUTALIMOHHOIO
3KCNepUMEHTA.
MogenvpoBaHme cUCTEM U
ceTern MaccoBOro
06CNyKMBaHMA.

Paspenbl 1-2 MNnK-2 MNK-2.2
MoaenmpoBaHMe KakK
YHUBEpCasibHbIM MeToa
MO3HaHWA M MCCe0BaHMS
CUCTEM.

TunoBble MaTeEMATMYECKUE
CXEMbI, UCMO/Ib3yEMbIE NP
pa3paboTKe KOMMbIOTEPHbIX
mozenem cuctem

Paspenbl 3-5
Anroputmmsauma
MMUTaLMOHHOM MOAENN.
TexHONornm opraHusaumm u
npoBeAeHNsA UMUTaLMOHHOIO
3KCNepUMEHTa.
MogaenupoBaHMe CUCTEM M
ceTerM MaccoBOro
06CNyKMBaHMA.

MHAMKaTOpa

OueHouHble cpefcTBa ANA
TEKYLLEN aTTecTaumm

KoHTposnbHasa paboTta no
COOTBETCTBYHOLMM
pasgenam Uam Tect

JlabopaTtopHble paboTbl 1-3

KoHTponbHas pa6oTta no
COOTBETCTBYHOLMM
pasgenam Mam Tect

JlabopaTopHble paboTbl 1-3



Ne Pasgenbl aMcumnimHel Kopa
n/n  (mMoaynu) KoMneTeHUMH
5 Paspenb 1-2 MNK-2

MogenupoBaHue Kak
YHUBEpPCasibHbIM MeToA,
NO3HAHWUA M UCCNe0BaHMA
CUCTEM.

TunoBble MaTemMaTUYeCcKme
CXEMbI, MCMOJIb3yeMble Npu
pa3paboTKe KOMMbITEPHbIX
mozenemn cuctem

Pasgenbl 3-5
Anroputmmsauma
MMMTALMOHHOM MOAENM.
TexHo/I0rMmn opraHmsaumm m
npoBeZieHMsA MMUTALIMOHHOIO
3KCNepUMEHTA.
MoaenupoBaHue cUCTEM U
ceTem MaccoBoro
06CNyKMBaHMA.

6 Paspenbl 1-2 MNnK-2
MoaenmpoBaHue Kak
YHUBEpCasibHbIM MeToa
MO3HaHWA M MCCe0BaHMS
CUCTEM.

TunoBble MaTeEMATMYECKUE
CXEMbI, UCMO/Ib3yEMbIE NP
pa3paboTKe KOMMbIOTEPHbIX
mozenem cuctem

Paspenbl 3-5
Anroputmmsauma
MMMTALMOHHOM MOJENM.
TexHONornm opraHusaumm u
npoBeAeHNsA UMUTaLMOHHOIO
3KCNepUMEHTa.
MogaenupoBaHMe CUCTEM M
ceTerM MaccoBOro
06CNyKMBaHMA.

MNpomerkyToyHaa atTectauma
dopma KOHTpONA - JK3amMeH
OueHoYHble cpeACcTBa A4/1A NPOMEXKYTOYHOM aTTecTauum

MepeyeHb BOMPOCOB, /Ta6OpaTOPHbIE 3aa4M

Kopa

MHAMKaTOopa

NnK-2.3

MK-2.4

OueHouHble cpeacTBa AN
TEKYLLEN aTTecTaumm

KoHTposnbHasa paboTta no
COOTBETCTBYHOLMM
pasgenam Uam Tect

JlabopaTtopHble paboTbl 1-3

KoHTponbHas pa6oTta no
COOTBETCTBYHOLMM
pasgenam Mam Tect

JlabopaTopHble paboTbl 1-3

20 TunoBble OLEeHOYHbIe CPeACcTBa M METOAUYECKUE MaTepHalibl, onpeaensawwme npoueaypbl

oueHnBaHHA

20.1 TeKywWwMi KOHTPO/Ib YCNeBaeMOoCTH



TeKyllas aTTecTaumsa NpoBOAMTCS B COOTBETCTBMM C [0JIOKEHMEM O TEKYLLEM aTTeCTaLMM 06YYAOLLMXCS
no NporpaMmaMm BbiCLIEr0 06pa3oBaHMA BOpOHEKCKOro rocy1apCTBEHHOMO yHMBEpcuTeTa. TekyLas
aTTecTauMsa npoBoaMTCA B (hopMax YCTHOrO onpoca (MHAMBMAYaNbHbIM Onpoc, ppoHTabHas 6eceaa) U
NMUCbMEHHbIX PaboT (KOHTPOJIbHbIE, 1abopaTOpHble pa6oThl). Mpy OLEeHMBaHWM MOTYT MCMO/Ib30BATHLCA
KOJIMYECTBEHHbIE M/IM Ka4eCTBEHHbIE LLKA/Ibl OLEHOK.

Tekywuli KOHMPOJib YcnesaemMocmu no AUCYUNJIUHE OCYUeCMB/IAeMCs C NOMOWbIO C/1€AYIOUUX OUEHOYHbIX

cpedcma:

Ycmubili; KoHmposibHas paboma no meopemudyeckol Yacmu Kypca; JlabopamopHble pabomal.

HanmeHoBaHWe
Ne MpeacTaBneHWe OUEHOYHOrO CpeacTBa B
OLEHOYHOr 0 Kputepum oueHKu
n/n doHge
cpeacTBa
1 |2 3 4
MpaBW/IbHbIM OTBET - 3a4TEHO,
. Bonpocbl no Temam/pasgenam HenpaBUJIbHbIN UK
1 |YcTHBIM onpoc -
ANCUMNAMHDI NPUHUMNMANBHO HETOYHbIM OTBET -
He 3a4TeHo
KoHTponbHas
2 pa6oTa no TeopeTnuyeckue BOMpochl no LLIKkanbl oueHMBaHMA COOTBETCTBYET
pasgenam TeMam/pasgesiam AMCUMMNIUHDI npuBeaeHHoOM B pasaesne 19.2
AVNCUMMNNMHDI
OLEeHKa «OTJ/IMYHO» BbICTABASAETCSA
CTYAEHTY, €C/IM KOJIMYECTBO
NpaBWJIbHbIX OTBETOB COCTaBAAET
Coaepu1T 32 TecToBbIX BONpoca, 3a 28-32,
3 |Tect NpaBM/IbHbIM OTBET Ha KaXK/blA U3 OLEHKa «XopoLlo» - 24-27,
KOTopbIX gaetca 1 6ann. OLeHKa «yZ0B/IETBOPUTESIbHO> -
17-23,
OLEHKa «Hey0B/1IETBOPMUTE/IbHO> -
16 1 MeHee.
MNpn ycnewHoMm BbINMOJHEHMMU
CopepKMT 3 nabopaTopHbIX 3aZaHus, paboTbl CTaBMTCA OLEHKA 3a4TEHO U
NlaBopaTtopHas npeaycmatpmBaroLlme pa3paboTky, OCyLlecTBIAeTCA AONYCK K
4 paboTa TEeCTMPOBaHUE U SKCMJTyaTaumio _ |PK3ameHy, B NPOTUBHOM Crlyyae
KOMMbIOTEPHbIX MMUTALMOHHbIX MOAENEN  |CTaBMUTCA OLEHKA HE 3a4TEHO MU
MH(OPMaLMOHHbIX MPOLECCOB U CUCTEM 06YyyvaloLUMICA He JoMNyCKaeTca K
SK3aMEHYy.
KaxXablM KOHTPOJIbHO-U3MEPUTE/IbHbIM
martepuan aAnsa NpoBeaeHUs
KM NPOMEXKYTOUYHOM aTTecTalum BKIOYAET 2
. o .~ |LLKanbl oueHMBaHUA NpUBEAEHDI B
5 |npomerkyTouHoM 33/jaHMM BOMPOCOB ANIA KOHTPONIA 3HaHMM, pasgene 19.2
aTTecTaymm YMEHUU U BNIAJEHMN B paMKaX OLEHKM
YPOBHA chOPMMPOBAHHOCTU
KOMMNEeTEHLUMN.

NMprMmepHaa cTpyKTypa TecTta (BapuaHT TecTa)

TecT NpoBepKM 3HaHMI MO Kypcy «MogenmpoBaHHe cUCTeM»

MpuMepbl BONpocos

1. NocTaHOBKa 3aZa4M CMHTE3a CMCTEM npegnosaraeT 3ajaHue CAefyrWmMX UCXOAHbIX AaHHbIX:




a) XapaKTEePUCTUKM BHELLHEN Cpeabl, CTPYKTYPY M MapaMeTpbl BapMaHTa CUCTEMbI, OLLleHOYHOEe
oTOoGpaKeHMe;

6) MHOXECTBO XapaKTEPUCTMK BHELIHEM Cpejbl, PECYPCHble OrpaHUYeHMs, KpUTEpPUAsIbHbIE OFpaHMYeHUs,
NpaBmJIO NPeANoYTEHMA B BUAE OTOGPAXKEHMS;

B) MHOXECTBO XapaKTEPUCTUK BHELIHEN Cpefpbl, PECYpPCHblE OrpaHMYEHUs, KpUTepUasibHble OrPaHUYEHUs,
KPUTEPUI NPUHATUA peLUeHUM;

) MHOXECTBO XapaKTEPUCTMK BHELLHENM Cpefbl, PECYPCHbIE OrPaHMYEHMS, KpUTEPHA/IbHBIE OrpaHMYEHMS,
npaBM/I0 NPeANOYTEHMA B BUAE GBMHAPHOIO OTHOLLEHWSA NOPSAKa;

[1) XapaKTEPUCTUKM BHELLHEM Cpeabl, CTPYKTYpa M NapameTpbl BapMaHTa CUCTEMbI, OLLEHOYHOE
oTOBpaXKEHME, KPUTEPUIM NMPUHATUS PELUEHUN.

2. ina oueHKN BEPOATHOCTM COGbITUA B XOA4E KOMMbIOTEPHOIO 3KCNEpUMEHTA € ToyHocTbio 0.05
rapaHTMpoBaHHO npu t,, =1.96 TpebyeTtcs

a) 85 ucnbiTaHuM
6)185 mcnbiTaHUM
B)285 UcnbiTaHuM
r)385 ucnbiTaHum
21)485 mcnbITaHUM
€)585 mcnbiTaHUM

¥)1085 McnbITaHWUM

bnaHK oTBeTa

0l7[e) , Ne rpynnebi

Homep Bonpoca|OTBeT (6yKBa)|Pe3syabTaT (+, -)
1

glhjwilnN

UTor

Mpumep nabopaTopHbIX 3aAaHMM
JlabopaTopHas pa6oTa Ne1

«CTpaTerMyeckoe M TakTM4YeCKoe MnJlaHMpoBaHUE MOAEJ/IbHOIO 3KCNEepUMEHTa NpU NpoBeaeHUHU
oueHKM 3p(HEKTUBHOCTH CUCTEM METOLOM CTaTUCTMUYECKMX UCMbITaHMM B cpeae MATLAB»

U,eﬂb paGOTbII NnpakTU4eCKoe N3y4eHne MeToJ0oB CTpaTerM4eCckoro 1 TakKtTn4eCckoro njiaHMpoBaHMA
MOZE/IbHOIro 3KCNepmMeHTa, OCBOEHME HaBbIKOB 3KCNEPMMEHTa/IbHbIX MCCJ'IEAOBaHMIZ npu pa60Te co
CTaTUCTUYECKNUMN MMUTAUMOHHBbIMKU MOJENTAMU CUCTEM B X0 € OLEHKUN NX 3q)q)eKTVIBHOCTVI.

BapMaHT Ne1. npOBeCTM CTpaTerm4yeckoe n Taktnyeckoe njiaHMpoBaHME MOJE/IbHOIO SKCNEPUMEHTA.



BbIXxo4HOM peaKkumen CUCTEMbI SBASETCA ClyYarHas Be/IMYMHa, pacnpeaeneHHas no 3aKoHy
JKCTPEMANbHOro 3HavyeHuA. PakTopamu ABAAIOTCA MapamMeTpbl: aEl(—Z; 1), b|E|(1; 3,5). OueHunTb
nokasaresib 3hheKTUBHOCTU CUCTEMDI - AUCNEPCUIO. JoBepUTeNbHbIM MHTepBas d, = 0,08 ¢ ypoBHEM
3HaumMmocTm a = 0,06.

MpuBeAEHHbIE HMXKe 3a4aHUA PEKOMEHAYeTCs MCMoJib30BaTb NPU NpoBefeHMMU
AMArHOCTMYECKUX paboT A1 OL,E@HKM OCTAaTOYHbIX 3HAHWUM NO AUCLUMNJIMHE

Bonpocbl ¢ BbiGopom

1. MNocTaHOBKa 3a4a4M CMHTE3a CMCTEM NPEANOaraeT 3aaHue CIeAyLWMX MCXOAHbIX AaHHbIX:

a) XapaKTEPUCTMKM BHELUHEM cpeabl, CTPYKTYPY M MapameTpbl BapuaHTa CMCTEMbI, OLEHOYHOE
oTobpaykeHue;

6) MHOXECTBO XapaKTEPUCTMK BHELLUHENM Cpejpl, PEeCYpCHble OrpaHMYeHUs, KpUTEpPUA/IbHbIE OrpaHUYEHMs,
NpaBMJIO NPeAMNoYTEHMA B BUAE OTOBPAKEHMS;

B) MHOXECTBO XapaKTePUCTUK BHELIHeM cpefbl, PeCypCHble OrpaHUYEHUs, KpUTEpUasibHble OrpaHMuYeHuMs,
KpUTEPUM NPUHATUSA PELLEHUN;

) MHOXECTBO XapaKTEPMUCTMK BHELLHEN CpeAbl, PECYPCHbIE OrpaHMYEHUsA, KpUTEPMA/IbHBIE OrpPaHUYEHMS,
npaBmJIo NPeAMnoYTEHMA B BUAE 6MHAPHOIO OTHOLIEHWUSA MOPAAKA;

[l) XapaKTEPUCTUKU BHELLUHEN Cpefbl, CTPYKTypa M MapameTpbl BapMaHTa CMCTEMbI, OLEHOYHOEe
OoTOGpaXKEHME, KPUTEPUIA MPUHATMUA PELLEHMM.

2. JBOJIOUMOHHAA TEXHOJIOTMYECKAsas CXeMa CMHTEe3a C/IOXHbIX CUMCTEM BK/OYaeT 3Tarbl:

a) AEKOMMNO3MLUMM, KOMMO3WLMM, FEHEPALMM BapMaHTOB, aHa/M3a BapWaHTOB;

6) reHepauMm BapMaHTOB, MOAEIMPOBaHMA U aHaiM3a 3(PPEKTMBHOCTU BapMaHTOB, Bbl6opa BapMaHTOB;
B) KOHLENTyasIbHOro, (pyHKUMOHAbHOrO0, MH(OPMALMOHHOIO, KOHCTPYKTMBHOIO CHMHTE3a;

) KOHUENTYa/IbHOrO, (bYHKLMOHA/IbHOrO, TEXHUYECKOro, KOHCTPYKTMBHOIO CMHTE3a;

[) KOHUEeNTyaNbHOro, (byHI-(LIMOHafIbHOFO, TeXHMYEeCKOro, KOHCTPYKTUBHOIO CHMHTE3a U MCI'IbITaHl/II‘;i;



3. MMpu pa3paboTKe UMUTALMOHHOM MOAENIN peasiM3yloTCA CieAytolme THMbl OTHOLLEHMM NoA06MA
CUCTEM:

a) abcTpaKTHas - pusmyeckas, pmsmnyecKas - abCTpaKTHas;

6) m3myeckas - abCTpaKTHas, abCcTpakTHasa - du3nyeckas;

B) abCTpaKTHaA - abCTpaKTHas, u3anyeckas, - dU3MYeCKas;

r) pusmyeckas - hpusmyeckasn, abCcTpakTHas - abCTpaKTHas;

[) OTHOLUEHME SKBUBANEHTHOCTH

€) roMoMopHr3M BUMHAPHbBIX OTHOLLIEHWHM

4. OcHoBHble 3Tanbl pa3pa60TKM MMMTaLlMOHHOﬁ MOJ€EJIN BK/ZTKOHAlOT:

a) cofep:KaTesibHoe onucaHMe 06beKTa MOAEIMPOBAHMSA, ONpeesieHNe KOHLENTYa/IbHOM MOAENN,
NMOCTPOEHUE MATEMATMYECKOM MOAE/IN, pa3paboTKa MOAE/IMPYIOLLEro airopuTMa, NporpamMmMpoBaHMeE,
TecTMpoBaHMe M MNpoBepKa aZeKBaTHOCTH, MNJaHMPOBAHWE SKCMEPMMEHTA, peanunsauma niaHa,
BTOPMYHas 00paboTKa M aHa/IM3 pe3y/IbTaToB, OLEHKa 3PPEKTUBHOCTU BapUaHTOB;

6) onpeaeneHue o6bEKTa U LeENer MOAENIMPOBAHUA, onpejesieHue KOHLUEeNnTyasibHOM MoJenu,
COCTaBJ/IEHME KOMMOHEHTHOM MOZENN, MOCTPOEHME MaTeMaTMYeCKOM Mogenu, paspaboTka
MoZesIMpyloLWero ajroputma, nporpaMMMpoOBaHME, TeCTMpPOBaHME M MNpOBEpKa afeKBaTHOCTM,
NaaHUMpoBaHWE >SKCNEPUMEHTa, peanusauma MJaHa, BTOPUYHAA O0OpaboTKa pe3y/ibTaToB, OLUEHKa
3 DEKTUBHOCTM BapUAHTOB;

B) coAeprKaTes/ibHoe ornucaHuMe O6bEKTA MOAE/IMPOBaHUS, ONpeAesieHMEe KOHLENTYasIbHOM MOAENM,
pa3paboTKa CTPYKTYPHO-(YHKUMOHAIbHOM WMAM OGBEKTHOM MOZENM, MOCTPOEHME MaTEMATUYECKOM
mozenu, paspaboTKa MOZE/IMPYIOLWEro ajroputMa, MNporpammMpoBaHMe, MpoOBepKa aAeKBaTHOCTM M
TeCcTMpoBaHMe, NIaHMPOBaHWE SKCMEPUMEHTA, peanusaumsa niaHa UM HaKomnIeHWe AaHHbIX, BTOPUYHaA
06paboTKa pe3y/ibTaToB, aHa/IM3 BapUaHTOB;

r) onpeaeneHue uesier MOAEe/IMPOBaHUA, onpeaesieHue KOHUEeNnTyaslbHOM Mogenu, dhopmanmsaums,
MOCTPOEHUE MATEMATMYECKOM MOAE/IM, pa3paboTKa MOAE/IMPYIOLLEro ajropMTMa, NporpaMMMpoBaHMe,
npoBepKa aZleKBaTHOCTU, TECTMPOBAHME, MJIAHMPOBAHME SKCMEPUMEHTA, peanmsaumsa naaHa, aHasius
pesy/ibTaToB;

[l) cofeprKaTesibHOe OnucaHue O06beKTa MOAE/IMPOBaHMA, onpeaesieHMEe KOHLENTyasbHOM Moaesu,
NnocTpoeHue (pyHKLMOHANIbHOM MOZENN, Pa3paboTKy MOZEIMPYIOLLEro ajiropMTma, NporpaMMMpoBaHmMe,
TEeCTMPOBaHMe, NPOBEpKa aAeKBaTHOCTM, TECTUPOBaHWE, MJIAHMPOBAHMME DKCMEPMMEHTA, peanusaums
nJlaHa, aHa/M3 pe3y/IbTaToB..



5. MaTtematnyeckaa D-cxema Mcnosib3yeTca AN NOCTPOEHUA:

a) HenpepbIBHO-CTOXAaCTUYECKMX MOZENEN;

6) AMCKPETHO-AETEPMMHMPOBAHHBIX MOAENEM;

B) HenpepbIBHO-AETEPMMHUPOBAHHBIX MOZENEM;

) AMCKPETHO-CTOXaCTMYECKUX MOAENeN;

[l) AeTEPMUHUMPOBAHHbIX MOAENEN;

€) ceTeBbIX MoJenen;

) TMOPUAHO-KOMBMHUPOBAHHBIX MOZENEMN.

6. MaTtemaTtnyeckasa F-cxema Mcnosb3yeTca AJiA NOCTPOEHUA:

a) HEenpepbIBHO-CTOXAaCTMYECKMX MOZENEN;

6) AMCKPETHO-AETEPMMHMPOBAHHBIX MOAENEN;

B) HenpepbIBHO-AETEPMMHUPOBAHHBIX MOZENEM;

) AMCKPETHO-CTOXACTMYECKUX MOAENEN;

[1) KOMBMHMPOBAHHBIX MOAENEN;

€) HOBbIX MoAENEN;

) TMEPUIHBIX MOAENEN.

7. MaTtemaTtnyeckas P-cxeMa Mcnonb3yeTca A4s1A NOCTPOEHMA:

a) HenpepbIBHO-CTOXaCTUYECKUX MOAENEN;

6) AMCKPETHO-AeTepMUHMPOBaHHbIX MOAENEN;



B) HEMpPEpPbIBHO-AETEPMMHMPOBAHHbIX MOZENEMN;

) AMCKPETHO-CTOXaCTMYECKUX MoAenew;

21) KOMBMHMPOBAHHO-TMBPUAHBIX MOAENEN;

€) ceTeBbIX MoJenen;

) rMGPUAHBIX MoAenen.

8. Matematnyeckasa Q-cxema MCNONb3yeTCcA ANA NOCTPOEHMUA:

a) HenpepbIBHO-CTOXaCTUYECKUX MOAENEN;

6) AMCKPETHO-AETEPMMHMPOBAHHBIX MOAENEN;

B) HenpepbIBHO-AETEPMMHUPOBAHHBIX MOZENEM;

) AMCKPETHO-CTOXACTMYECKUX MOAENEN;

[l) MoAenen CUCTEM MACCOBOro O6C/YKMBAHUS;

€) ceTeBbIX MoJenen;

) rMOGPUAHBIX MoAenen.

9. MatemaTtn4yeckas N-cxema MCnosb3yetTca AnAa NoCTPOeHUA:

a) HenpepbiBHO-CTOXaCTUYECKMX MOZENeM;

6) AMCKPETHO-AETEPMMHMPOBAHHBIX MOAENEN;

B) HEMpPEpPbIBHO-AETEPMMHMPOBAHHBIX MOAENEMN;

) AMCKPETHO-CTOXaCTMYECKUX MoAenew;

21) KOMBUHMPOBaHHbIX MoJEeNew;



€) ceTeBbIX MOJENEN;

) MoZeneM peakTMBHBIX CUCTEM.

10. MatemaTtnyecKkasa A-cxema MCMNoJiblyeTcAa ANA NOoCTPOoeHMA:

a) HenpepbIBHO-CTOXAaCTUYECKMX MOZENEN;

6) AMCKPETHO-AeTePMUHMPOBAHHbIX MOAENEN;

B) HenpepbIBHO-AETEPMMHUPOBAHHBIX MOZENEM;

) AMCKPETHO-CTOXACTUYECKUX MOAENEN;

[1) KOMBUHMPOBAHHbIX MOJENEN;

€) ceTeBbIX MoJenen;

) rMOGPUAHBIX MoAenen.

11. MaTeMaTunyeckasa cxema lNHyam -Xapena ncnosibsyeTca 419 NOCTPOEHUA:

a) HenpepbIBHO-CTOXAaCTMYECKMX MOZENEN;

6) AMCKPETHO-AETEPMMHMPOBAHHBIX MOZENEM;

B) AE€TE€PMUHUPOBAHHbBIX MOAENEN;

) AMCKPETHO-CTOXAaCTUYECKMX MOAENEN;

[1) CETEBbIX MOZENIEN CUCTEM;

€) MoZeNier PeaKTMBHbIX CUCTEM;

) TMEPUAHBIX MOAENEN.

12. MaTemaTnyeckaa D-cxema onmcbiBaeTca CAeAylWMM HabopOM AaHHbIX:



a) MHOXXECTBO MO3MLMM, MHOXECTBO NEpexosoB, BxoAHaA (yHKUMSA, BbixoAHasA (yHKUMA, dYHKUMS
MapKUPOBKMU;

6) andaBMT BX0AOB, ancaBUT COCTOAHMM, ancaBUT BbIXOAO0B, CEMEMCTBO MATPUL, BEPOSTHOCTEM
nepexozoB.;

B) andaBUT BXOA0B, andaBMT COCTOAHUM, andaBuT BbIXOA0B, OnepaTtop NepexXoAoB, ornepaTop BbiXOA0B;

') MHOYK€CTBO MOMEHTOB BPEMEHM, MHOXECTBO BXOHbIX BO3AENCTBMI, MHOXKECTBO COCTOSAHMM,
MHOECTBO BbIXOAHbIX peakuui, aMdbepeHLmanbHOe YpaBHEHME A1 COCTOSHMM, OMepaTop BbIXOAOB;

Z1) MHOXECTBO BXOAHOIO MOTOKA, MHOXECTBO COCTOSIHWMM, MHOMECTBO MOTOKA O6C/yKMBaHMSA, MHOXECTBO
BbIXO/ZIHOrO MOTOKA, MHOXECTBO BHYTPEHHMX MAapPaMeTPOB, aJIOPUTM (YHKLIMOHMPOBAHMS;

€) MHOXECTBO MOMEHTOB BPEMEHMU, MHOXECTBO BXOZHbIX BO3JEMCTBUM, MHOXECTBO YNPaBAAIOLLMX
BO3/E€MCTBMM, MHOXECTBO COCTOSIHMM, MHOKECTBO BbIXOAHbIX PeaKuuii, onepaTtop nepexofos, ornepaTop
BbIXO/0B.

13. MaTemaTnyeckasa F-cxema onucbiBaeTCA Ceayrowmm Habopom JAaHHbIX:

a) MHOXeCTBO MO3ULMM, MHOXKECTBO MepexoAoB, BXoAHAs YHKUMS, BbixoAHaA dYHKUMA, dDYHKUMS
MapKMPOBKMU;

6) andaBMT BX0A0B, ancaBUT COCTOAHMM, ancaBUT BbIXOAOB, CEMEMCTBO MATpUL, BEPOSTHOCTEN
nepexozos;

B) ancaBuT BXOAO0B, asihaBUT COCTOAHMM, ancaBUT BbIXOLOB, ONEpaToOp NEPEX0A0B, ONepaTop BbIXOAOB;

) MHOXECTBO MOMEHTOB BPEMEHM, MHOXKECTBO BXOAHbIX BO3JAEMCTBUM, MHOXKECTBO COCTOAHMM,
A depeHumanbHOe YpaBHEHME ANA COCTOSIHUM, ONepaTop BbIXO0B;

[l) MHOXXEeCTBO BXOZHOrO MOTOKAa, MHOXECTBO COCTOAHMM, MHOXECTBO MOTOKa O6C/YKMBAHUSA, MHOXKECTBO
BbIXOZHOIO NMOTOKAa, MHOXECTBO BHYTPEHHMX NMapamMeTpoB, a/IrOPUTM DYHKLIMOHMPOBAHMS;

€) MHOXXeCTBO MOMEHTOB BPEMEHU, MHOXECTBO BXO/HbIX BO3EMCTBUM, MHOXECTBO YNpPaB/sOLMX
BO34EMCTBMM, MHOXECTBO COCTOAHMM, MHOXECTBO BbIXOAHbIX peaKuui, ornepaTtop Nepexoaos, ornepatop
BbIXO/IOB.

14. MaTemaTn4yeckaa P-cxema onucbiBaeTca C/eAyloWwym Habopom JAaHHbIX:

a) MHOXeCTBO MO3ULMM, MHOXKECTBO NepexoAoB, BXoAHAs YHKUMS, BbIXoAHaA hYHKUMSA, dDYHKUUS
MapKMpPOBKM;



6) andaBMT BXOAOB, andaBMT COCTOAHWUM, ancaBMT BbIXOAOB, CEMEMCTBO MaTpUL, BEPOATHOCTEN
nepexonos;

B) anaBUT BXOA0B, ancaBUT COCTOAHMM, aNdaBMT BbIXOJ0B, ONEpaTOp NEpexoAoB, onepaTop BbIXOAOB;

) MHOXECTBO MOMEHTOB BPEMEHM, MHOMECTBO BXOJHbIX BO3AEMCTBUIM, MHOXKECTBO COCTOAHMM,
aMddepeHumanbHoe YpaBHEHME A1 COCTOSHUM, ONepaTop BbIXO/10B;

) MHOXeCTBO BXOZHOro MNOTOKA, MHOXECTBO COCTOFIHMI:'I, MHOXXECTBO MOTOKa O6Cﬂy)‘KMBaHMFI, MHOXEeCTBO
BbIXOAHOIo NOTOKa, MHOXXeCTBO BHYTPEHHMX NMapaMeTpoB, a/IFOPUTM (byHKLIMOHMpOBaHVIFl;

€) MHOECTBO MOMEHTOB BPEMEHM, MHOXECTBO BXO/HbIX BO3AEMCTBUM, MHOXKECTBO YMNPaBAAOLLMX
BO3JEMCTBMM, MHOXECTBO COCTOSIHMM, MHOMECTBO BbIXOAHbIX PeaKLMi, onepaTop nepexoioB, orneparop
BbIXOJ0B.

15. Matematmyeckaa Q-cxema onucbiBaeTcsA cnegyroumm Ha60pOM AaHHbIX?

a) MHOXXeCTBO MO3ULIMM, MHOXKECTBO NEepPexoAoB, BX0oAHAA YHKUMSA, BbIXoAHaA hYHKUMA, DYHKUMS
MapKMPOBKMU;

6) andaBMT BX0A0B, ancaBUT COCTOAHMM, ancaBUT BbIXOAOB, CEMEMCTBO MATpUL, BEPOSTHOCTEM
nepexozos;

B) ancaBuT BXOAO0B, asihaBUT COCTOAHMM, ancaBUT BbIXOLOB, ONEpaToOp NEPEXOA0B, ONepaTop BbIXOAOB;

r) MHOXECTBO MOMEHTOB BPEMEHM, MHOXKECTBO BXOAHbIX BO3AEMCTBUM, MHOXKECTBO COCTOAHMM,
andbdepeHLmManbHoe ypaBHEHUE A COCTOSHUIA, OMepaTop BbIXO/10B;

) MHOXEeCTBO BXOZHOro MOTOKa, MHOXeCTBO COCTOFIHMl;’i, MHOXEeCTBO MOTOKa O6Cﬂy>KMBaHl4FI, MHOXEeCTBO
BbIXOAHOI0 NOTOKa, MHOXXe€CTBO BHYTPEHHMX NMapaMeTpoB, a/IFOPUTM CDYHKLUAOHMDOBaHMﬂ;

€) MHOXXeCTBO MOMEHTOB BPEMEHU, MHOXKECTBO BXO/HbIX BO3EMCTBUM, MHOXECTBO YNpPaB/sOLMX
BO3JEMCTBUM, MHOXECTBO COCTOSIHMM, MHOXECTBO BbIXOAHbIX peaKuuii, ornepaTtop Nepexoios, ornepatop
BbIXO/I0B.

16. Matematnyeckaa N-cxema onucbiBaeTca Caefyowmm Ha60p0M AaHHbIX?

a) MHOXeCTBO MO3ULMM, MHOXKECTBO NepexoAoB, BXoAHAs YHKUMS, BbIXoAHaA hYHKUMSA, dDYHKUUS
MapKMpPOBKM;

6) andaBMT BXOAOB, andaBMT COCTOAHUM, ancaBUT BbIXOAOB, CEMEMCTBO MaTpUL, BEPOATHOCTEN
nepexozos;



B) andaBuUT BXOA0B, andaBMT COCTOAHUM, andaBuT BbIXOAOB, ONepaTop NEPEXOAOB, ONepaTop BbIXOA0B;

) MHOXECTBO MOMEHTOB BPEMEHM, MHOXKECTBO BXO/HbIX BO3JEMCTBUM, MHOXKECTBO COCTOAHMM,
A depeHumanbHoe ypaBHEHUE A1 COCTOAHMM, OMepaTop BbIXO0B;

) MHOXeCTBO BXOZHOro MNOTOKAa, MHOXECTBO COCTOFIHMI:'I, MHOXXECTBO MOTOKa O6Cﬂy)‘KMBaHMFI, MHOXEeCTBO
BbIXOAHOI0 NOTOKa, MHOXXeCTBO BHYTPEHHMX NMapaMeTpoB, a/INOPUTM beHKLIMOHMpOBaHMFI;

€) MHOXECTBO MOMEHTOB BPEMEHU, MHOXECTBO BXOZHbIX BO3JEMCTBUM, MHOXKECTBO YNPaBAAOLWMX
BO34EMCTBMM, MHOXECTBO COCTOSIHMM, MHOXKECTBO BbIXOAHbIX peaKuui, onepaTtop nepexofos, ornepaTop
BbIXOZ0B.

17. OCHOBHbIMM CMOCOGAMM 3aZaHUA MOAE/IbHOrO BpeEMEHU ABNAKOTCA:

a) cnocob [x1 cnocob [x];
6) CNoco6 NPOCMOTPa aKTMBHOCTEM, CMOCO6 aHa/iM3a CMCKA COBBITMM, TPaH3aKTHbIM Coco6;
B) CMOCO6 NPOCMOTPa aKTUBHOCTEM, CMOCO6 aHa/iM3a CMMCKa COBbITMIM, CMOCO6 Ha OCHOBE MPOLECCOB;

) cnoco6 NpoCMOTpa aKTUBHOCTEM, CMOCO6 aHa/IM3a CMMCKa COObITMI, CNoco6 Ha OCHOBE MPOLLECCOoB,
CNoco6 Ha OCHOBE arperaros;

A1) Cnoco6 NpoCcMOTpa aKTMBHOCTEM, CNOCO6 aHa/M3a CMMCKA COBbITMM, Crnocob Ha OCHOBE MPOLLECCOB,
Cnoco6 Ha OCHOBE arperaTtos, CNoco6 Ha OCHOBE TPaH3aKTOB;

€) Cnocob (PUKCUMPOBAHHOIO MHTEPBAJIA M CMNOCO6 OCOObLIX COCTOAHMSA.

) MHOYECTBO BXOJHOIO MOTOKA, MHOXECTBO COCTOAHWMM, MHOXECTBO MOTOKA O6C/YXKMBAHUA, MHOXECTBO
BbIXOZHOMO NOTOKA, MHOXECTBO BHYTPEHHMX NapameTpoB, a/irOPUTM (YHKLIMOHUMPOBaHUS;

3) cnocob [x[u cnoco6 [x];

18. OCHOBHbIM NMPUHLUNMNOM, UCMOJIb3yEMbIM B MaTeMaTHMYeCcKoM cxeme conpAaxXeHnAa 371IeMEHTOB CJIOKHOM
CUCTEMDbI ABNAETCA:

a) KaxAblM BbIXOLHOM MOOC (KOHTAKT) MOXKET 6biTb COEAMHEH C HECKO/IbKMMM BXOAHbBIMM
MOIFOCAMM(KOHTaKTamMM1), KaxKAbl4 BXOAHOM MOJIKOC MOXKET 6blTb COEAMHEH C HECKOJIbKMMM BbIXOAHbIMM
NoJiloCaMM (KOHTaKTaMm);

6) KaxkAblIM BbIXOZHOM MOJIOC MOXKET 6biTb COEAMHEH C OHMM BXOHbIM MOJIHOCOM, KarKbli BXOAHOM
MOJIOC MOXKET BbITb COEANHEH C HECKOJIbKMMM BbIXOHbIMU MOIHOCAMM;

B) KaXKZbl1 BbIXOZIHOM MOJIIOC MOXKET BbITb COEJIMHEH C HECKOJIbKMMM BXOZHbIMM MNOJIIOCaMM, KaxKzbIM
BXOZHOM MOJIIOC MOXKET 6bITb COeAMHEH C OHMM BbIXOZHbIM MOJIIOCOM;

I') KaXKbl BbIXOAHOM MOJIOC MOXKET 6biTb COEAMHEH C OZJHMM BXOAHbIM MOJIFOCOM, KaXKblM BXOAHOM
MoJIOC MOXKET 6blTb COEAUHEH C OAHMM BbIXOAHbIM MOJIHOCOM;

a) onepartop conpAaxeHunAa ABaAeTCA B3aMMHO-OAHO3HAYHbIM.

e) onepaTtop conpAaxkeHna ApnAaeTca oAHO3Ha4YHbIM



19. dneMeHThbI MoJesin CUCTeéMbl MaCCOBOIo O6Cﬂy)‘KMBaHMFI AeNnAaTca Ha:

)

a) aKTUBHbIE (HaKOI'Il/ITe}]l/I), naccmBHbIE (I/ICTO‘-IHI/IKM), AKTUBHO-NAaCCUBHbIE (KaHaJ’IbI O6CJ'Iy)'KMBaHMFl
6

B

)
)

)

)
aKTMBHbIE (KaHa/ibl 0BGC/YXMBaHMA), NMAaCCUBHbIE (MCTOYHWKM), aKTUBHO-MACCMBHbIE (HAKOMUTENN);
aKTMBHbIE (HaKoMMTesIM), NMacCUBHbIE (KaHaslbl 06C/YKMBAHMUA ), aKTUMBHO-MACCHMBHbIE (MCTOYHMKM)

)

)

)
r) aKTMBHblIE (MCTOYHMKM), MACCMBHbIE (KaHasibl 0BCNYXKMBaHMA ), aKTMBHO-MACCUBHbIE (HaKOMUTENM

) aKTUBHblE (MCTOYHMKM), MACCMBHbIE (HAKOMMUTENN), aKTUBHO-NACCMBHbIE (KaHaslbl 06C/YXKMBaHMS);
20. Mpu peanmsauum mogenupyrowero aaroputma CMO co3gatoTcs caeaylolme MHOXKeCTBa 0O bEKTOB:

a) MaccmBbl 3nemenToB TMNa K, U, H, T, R;
6) MaccuBbl anemeHToB Tmna K, 1, H,KO, 30;
B) maccuBbl anemeHToB tMna K, U, H, 03, OK;
r) Mmaccmebl anemeHToB Tvna K, M, R,0K, O3;
A) Maccuebl anemeHToB TMNa K, 1, H, R;

e) MaccmBbl 3nemeHToB TMNa 03,0K,R.

21. Mpu pa3paboTKe KOMMbIOTEPHOM MMMUTALMOHHOM MOAE/IM PEasIU3YIOTCA ClieAytoLme UMKIIbI B
YKa3aHHOM Noc/1ej0BaTe/IbHOCTM:

a)UMKJ MO Laram B AMCKPETHOM BPEMEHM, LIMKJI MO YUCJTY PeasinsaLmi, UMK No YMC/Ty 06 bEKTOB
MHC(OPMALMOHHOIO B3aMMOAENCTBUSA

6)UMKA MO BbINOJHAEMbIM PaboTaM, LMK/ MO YMCY peanmsalmi, UMK No YMCY 06bEKTOB
MHMDOPMALMOHHOIO B3aMMOAEMCTBUA, LMK MO YUCITY COBbITUM

B)LUMKA MO YMC/Y COBBITUM, LMK MO YMCNY peanm3almi, UMKA Mo YMciy paboT (aKTMBHOCTEM)

MUMKA MO Waram B JAMCKPETHOM BPEMEHM, LMK MO YUC/Y 06BEKTOB, MH(OPMALMOHHOIO B3aMMOLEMCTBUS
LMK/ MO YMCAy peanm3aumi

A) UMK MO YMC/Y peasim3aumii, UMK Mo LaraM B AUCKPETHOM BPEMEHM, LMK/ MO 3EMEHTaAM MOAEM
CUCTEMbI U 06bEKTAM BHELLHEN Cpefbl;

€) UMK M0 YMCy peanm3aumi, UMK Mo Waram B JUCKPETHOM BPEMEHM, LIMKJI MO YMC/Ty O6bEKTOB
MH(OPMALMOHHOIO B3aMMOAEMCTBMUSA

¥ )UMKJ N0 BapMaHTaM 3aZjaHMs MCXOAHbIX J@HHbIX, LMK/ MO Laram B IMCKPETHOM BPEMEHM, LMK MO
YUCNy 06bEKTOB MH(POPMALIMOHHOIO B3aMMOAENCTBMA

22. ANropuTM periaMeHTauMmM MOAE/IbHOrO BPEMEHM NpeAyCMaTpMBAET BbINOJIHEHME CleAyHoLLEN
nocjieoBaTe/IbHOCTU AEMCTBUM

a) yCTaHOBKA Haya/lbHOrO COCTOSIHUA CMCTEMbl, OMpefefieHMe MepPeyHs 06C/yKMBAEMbIX COObITUM,
KBasunapasnesbHas 06paboTKa CO6bITMM, MpUPALLEHME BPEMEHM, MPOBEPKA YC/IOBUS BbIMOJHEHUA
npupaLieHus

6) onpeaeneHue cnocoba 3aZjaHNA MOAE/IbHOrO BPEMEHMW, OmnpefesieHUe NepeyHs 06C/yKMBAEMbIX
CO6bITMM, KBa3unapassiesibHas 06paboTKa CO6bITMM, MpUpaLLEHME BPEMEHU MPOBEPKA YC/I0BUS
OKOHYaHMA npouecca MoAeIMpPOBaHMA



B) YCTAHOBKA Hay4a/lbHOrO0 COCTOAHMA CUCTEMbI, OMUCAHME aKTMBHOCTEM, 06paboTKa aKTMBHOCTEMN,
npupaLleHue BpEMEHM, MPOBEPKA YC/IOBMSA OKOHYaHUSA NPOLECCa MOAE/IMPOBaHMS

) YCTAaHOBKA Ha4a/IbHOrO COCTOSIHUA CUCTEMbI, ONpefeieHMe NnepeyHs 06C/yKMBAEMbIX COObITHM,
KBasunapasnesnbHasa 06paboTKka Co6bITUM, NpUpaLieHne BPEMEHW, NPOBEPKA YC/IOBMUS OKOHYaHMS
npouecca MoAeIMPOBaHMA

[1) YCTAHOBKa Ha4ya/JIbHOro CobbITHA, onpeaesieHMe nepeyvHsa 06C/yKMBAEMbIX COBbITHM,
KBasunapasnenbHas o6paboTKa COBbITMM, NpUpaLleHue nepeyHs CobbITUM, NPOBEPKA YCI0BUA OKOHYAHWA
npouecca MoJe/IMpPOBaHUs

23. Bblbepute cdopmyny AnA CTaHAAPTHOMO JaTyMKa PaBHOMEPHOM C/lyYaMHOM BEIUYMHDI
a) [¢]
6) []
B) [x] ¢ BepoaTHocTamu (=], [x].
)= [ [=
A [ =] [
e) ]

r

24. BblbepuTe hopmyy Ansi CTaHAAPTHOMO JaTYMKa rayCCOBCKOM ClyYaMHOM BEIMUYMHDI
a) [
6) [x], ecrm [x], [x] [],
B) [x]
r) [, []
A =, [x] [+
e)[x]

25. Ana CMO c oTKazaMu MCNoJIb3yIoT Crieaytolme nokasatenm 3dPeKTUBHOCTU:

a) abcosnoTHas nponyckHaA CNOCOBHOCTb; OTHOCHUTE/IbHAA NnponyckKHaA CNOCOBHOCTbD; cpegHee 4nciio
OAHOBpPEMEHHO 3aHATbIX KaHaJIOB; CpeAHee BpeMA I'Ipe6bIBaHl/IFI 3aABKM B CHUCTEME; KOZ—)CbeMLIMeHT
MCMNoJ<ib30BaHMA KaHa/10B.

6) abCo/ItoTHaA NPOMyCKHaA CNOCOBHOCTb; OTHOCUTE/IbHAs NMPOMYCKHAasA CMOCOBHOCTb; CpeAiHEE YMCIIO
OAHOBPEMEHHO 3aHATbIX KaHa/10B; KO3 MOULMEHT MCNONb30BaAHMA KaHA/I0B.

B) OTHOCMTE/IbHAA MNPOMYCKHAs CMOCOGHOCTb; CpeAHee YMC/I0 OJHOBPEMEHHO 3aHATbIX KaHaJIoB;
cpefHee BpeMsA NpebblBaHUA 3asBKM B cUCTEME; KOI(P@MUUMEHT MCMNO/Ib30BaHMA KAHAJIOB; BpPEMS
npe6blBaHMA 3a8BKM B 04epeau.

r) BEPOATHOCTb HE NpeBbIlLEeHNMA BpPeMEeHU OXMAaHUA 3aABKM B o4epean 3adaHHOro npejesibHoro
3Ha4YeHMA; cpegHee KOJ/IMYeCTBO 3aABOK B o4Yepean U B CUCTEME B LEJIOM; CpegHee BpeMA I'Ipe6bIBaHMF|
3aABKM B o4epean n B CMCTEME B LIEJIOM.

4) abcooTHaA NpornycKHaa CrnoCOGHOCTb; OTHOCUTE/IbHAA MPOMYCKHaA CNOCOBHOCTb; BEPOATHOCTb He
NpeBbIlEHMA BPEMEHM OXMAAHMA 3a8BKM B O4vepeaM 33aJaHHOro 3HavyeHuA; cpefHee BpemA
npe6biBaHMA 3aABKU B oYepeam U B CUCTEME B LiE/IOM; CpeJHee KOJIMYeCTBO O4HOBPEMEHHO 3aHATbIX
KaHa/10B; KO3 MDMUMEHT UX UCMOJIb30BAHMA.

€) abCcosIuTHas MPOMyCKHasA CMOCO6HOCTb; OTHOCUTE IbHAS NMPOMYCKHasA CNOCOBHOCTb; CpeaHee BpeMs
npe6blBaHMA 3aABKM B O4EPEM U B CUCTEME B LIE/IOM; CpPeAHEE KOJIMYECTBO OHOBPEMEHHO 3aHATbIX



KaHanoB; KO3I(PPULMEHT MX UCMNOJIb30BAHMA.

26. Ana CMO c oxxuaaHMEM UCMO/Ib3YHOT CaieaytoLme nokasatenm 3pPeKTUBHOCTH:

a) BEPOATHOCTb HE NPEBbILEHMA BPEMEHM OXKMAAHWUA 3aABKM B oYepe M 3alaHHOIo 3HaYeHUs;
cpeAHee KOMIMYECTBO 3asBOK B OYepeam U B CUCTEME B LIEJIOM; CpeAHee BpemMs npebbiBaHMA 3a8BKM B
oyepeam M B CUCTEME B LIEJIOM; CpeJHee KOJIMYECTBO OHOBPEMEHHO 3aHATbIX KaHa/oB; KoadduumeHT
UX UCMO/Ib30BaHMA.

6) abconoTHaA NPOMyCKHasA CMOCOGHOCTb; OTHOCMTE/IbHAA MPOMNYCKHas CMOCOOHOCTb; CpefHee Bpemsa
npebbiBaHUA 3aABKM B O4YEPeaU M B CUCTEME B LEJIOM; CPeAHee KOJIMYECTBO OJHOBPEMEHHO 3aHATbIX
KaHa/10B; KO3 DHUUMEHT UX UCMOJIb30BAHMAA.

B) BEPOATHOCTb HE MPEBbLILEHNA BPEMEHN OXMAAHMA 3aABKU B 04epen 3aZlaHHOro 3HayYeHus;
cpejHee KONMYeCTBO 3aABOK B O4epesM U B CUCTEME B Lie/IOM; CpefiHee KOJIMYECTBO OHOBPEMEHHO
3aHATbIX KaHas10B; KO3 DULMEHT UX MCMOJIb30BaHMA.

) OTHOCUTE/IbHaA NPOMyCcKHasA CI'IOCO6HOCTb; BEPOATHOCTb HE NpeBbIWLEHNA BPEMEHU OXKNOAHNA
3aABKUK B o4epean 3ag4aHHOIro 3Ha4eHnA; cpeaHee KoJIM4eCTBO 3aABOK B o4epean 1 B CUCTEME B
LuesioM; cpeaHee BpemA I'Ipe6bIBaHl/IFI 3aABKU B o4vepeagn U B CUCTEME B LIEJIOM; CpeJHEE KOJIMYECTBO
O4HOBPEMEHHO 3aHATbIX KaHa/10B; KO3CbeVILLMeHT MX MCNOJIb30BaHMA.

[) cpefjHee KONIMYECTBO 3asBOK B 04epean W B CMCTEME B LIE/IOM; CpefHee Bpemsa npebbiBaHMA 3asBKM
B OYepeam U B CUCTEME B LEJIOM; CpeaHee KOJIMYEeCTBO O4HOBPEMEHHO 3aHATbIX KaHas10B;
KO3 DUUMEHT MX UCMNOJIb30BAHUS.

27. Bblbepute copMyny ANnA asroputma reHepaumm nyacCOHOBCOKIO NMOTOKa CO6bITMM
a) [x] [x] []

6) [=],
B) [x][x]

r) [x] [x]

A) [x] [+
e) ]

28. Bblbepute dopmyny AnA anroputMa reHepauym notoka dpJiaHra obuiero suaa
a) [x], [x] []
6) [=],
B) [x]
r) [x] [
A) =] [%]
e)[x]
) [x], []

29. OnucaHue CTPYKTYpPbl CUCTEMbI MaACCOBOrro 06C11y)-Kl/IBaHMFI BK/1lOYaeT:

a) KOJIMYEeCTBO UCTOYHMKOB BXOZHbIX MOTOKOB 3aABOK M MX MHTEHCMBHOCTU; KOJIMYECTBO Cba3



O6CJ'Iy)'KVIBaHVIFI 3aABOK; KOJIM4eCTBO HaKonuTenem B Ka)K,D,Oﬁ cba3e; €MKOCTH HaKOI'IIATeJ'Iel\/’I;
KOJIM4eCTBO KaHa/10B O6C}1y)KMBaHl/IFI B Ka)KAOI‘;i cba3e N UHTEHCUBHOCTHU MNMOTOKOB O6C}'Iy)KMBaHl/IFI
KaHa0B; CBA3M MeXAY 3JIEMEHTaMM B BMAE onepaTtopa conpAaxXeHnAa ;ANCUMNJIMHDI OXMAaHNA 3aABOK
B HaKonmtenax n nx Bbl60pa Ha O6Cﬂy>KMBaHl/Ie B KaHa/1aX; npaBu/ia yxoda 3aABOK.

6) KONMYECTBO MCTOYHMKOB BXO/HbIX MOTOKOB 3aABOK; KO/IMYECTBO (da3 06C/yKMBAHUA 3a5BOK;
KOJIMYECTBO HaKoMMTeNeM B KaKAoM hase; KONMYeCTBO KaHa/loB 06C/yKMBaHMA B KaxKAoM dase;
CBSI3U MEXAY 3/1IEMEHTaMM B BM/IE OnepaTopa ConpsasKeHUs.

B) KOJIMYECTBO MCTOYHUKOB BXO/IHbIX MOTOKOB 3afABOK; KOJIMHYECTBO a3 06C/yKMBAHMA 3aBOK;
KOJIMYECTBO HaKoMMTENEN B KaxKA0OM pase; eMKOCTM HaKonuTeNeMn; KONMYeCcTBO KaHasloB
06CNyKMBaHMA B KaxKAoM (hase U MHTEHCMBHOCTM NMOTOKOB 06C/Y>KMBAHUA KaHa0B; AUCLMIIMHDI
OXKMAHMA 3aABOK B HAKOMUTE/IAX M MX BbI6Opa Ha 06C/Ty»KMBaHME B KaHalax; NpaBu/ia yxoa 3adBoK.

) KOJIMYEeCTBO MCTOYHUKOB BXOZHbIX MOTOKOB 3aABOK U UX MHTEHCMBHOCTU; KOJIMHECTBO cba3
O6C}'Iy)KI/IBaHl/IFI 3aABOK; KOJIMYECTBO HaKkonutenen B Ka)K,El,Ol\/'I d)a3e; npegesibHble pa3smMepbl ovepean
HaKOI'IMTe}'Ielji; KO/IM4eCTBO KaHa/i0oB O6CJ'Iy>-KMBaHMFI B Ka>+<p,of/'| cba3e M MHTEHCMBHOCTM MNMOTOKOB
OGCJ’Iy)KMBaHMFI KaHa/z10B; ANCUMNNIMHDBI OXXNAAHNA 3aABOK B HAKOMUTENAX U UX Bbl60pa Ha
06C}'IY)KI/IBaHl/Ie B KaHaJiaX; npaBuJia yxoaa 3aABOK.

30. dnemeHTbl CMO pa3genatoT Ha:

BbIGGPMTe OANH NI HECKOJIbKO OTBETOB:

a) paHXXMpOBaHHble
6) obcayumBatowme
B) aKTUBHO-MAaCCMBHbIE
) NacCuBHblE

[) aKTUBHblE

Bonpocbl C KOPOTKMM OTBETOM

31. [1nA OLEeHKU BEPOATHOCTU COObITUA B XOAE KOMMbIOTEPHOIO 3KCNepUMeHTa € TodHocTbio 0.05
rapaHTMpPOBaHHO Npu t,, =1.96 TpebyeTca cneayoLlee KOJIMYECTBO UCMbITaHUM.

32. AnAa oueHKMU AMcnepcrm B Xo4e KOMMbIOTEPHOrO 3KCNepuMeHTa ¢ ToyHocTbio 0.05 rapaHTMpoBaHHO
npu t,, =1.96 TpebyeTcs cneayolee KoIMYeCTBO UCTbITAHWUMA.

33. AnA oueHKM MaTeMaTUYeCKOro OXuaaHWA B MPOM3BOJIbHOM CJlyvae B XOJe KOMMbIOTEPHOI0
3KcnepuMeHTa ¢ TouHocTbio 0.05 npum [x] =0.05 1 [x]=0.9 TpebyeTca creayollee KOIMYECTBO
UCMbITaHWNA.

34. TpouKoM cneayowero BMaa 3agaetca <S,,,w,K>.

35. MnaHWpoBaHWE COBOKYMHOCTU 3SKCMEPMMEHTOB, Pas/IMYAOWMXCA MO UCXOAHBIM JAHHBIM, B XO4e
KOTOPbIX JO/IKHA 6biTb MoJlyYeHa BCA HEO6X0AMMas MHMOPMAaLMA O CUCTEME, TO €CTb OMpeesieHbl Bce
UHTEpecyoLMe UCCe0BaTE A CBOMCTBA Ha3blBaeTCs



36. O6beKT-3aMecTUTeNb O6'beKTa-0pl4I'MHal'la, o6ecneqMBarou4|4171 M3y4eHMe HEeKOTOpPbIX CBOMCTB
OpUIrMHasla Ha3biBaeTCA

37. B npouecce B3auMMOAENCTBUA INIEMEHTOB, BXOAALWMX B COCTAB CUCTEMbI, NOABASETCA NPUHUMNUANIBHO
HOBOE KayecTBO, CBOMCTBO, KOTOPbIM HE 06/1a4aeT HU OAMH M3 BXoAAWwmX B C 3/1IeMEHTOB, KOTOpoe
Ha3blBaeTcA

Bonpocbl ¢ pa3BepHYTbIM OTBETOM

38. JaiiTte onpeaeneHve CTpaTerMyeckoro naaHUMpoBaHuA. lMepeuncante AeMCTBMSA, BbIMOJHAEMbIE B
X0/1e NpoBeieHMA CTPATErMYECKOro NiaHMpPOBaHMS, a TaK>Ke METO/Ibl, KOTOPbIMM MOJIb3YIOTCA B
X0/le CTpaTernMyecKkoro nJiaHMpoBaHMA.

Kputepuu oueHmBaHUA LLIkana oueHoK

O6yuvatoLmics NPUBOAUT MOJIHOE M 6e30WMBOoYHOE onpeaeneHue OT1amnyHo (90-100 6ansio.)
cTpaTerm4yeckoro niaaHMpoBaHus. MpeactaBneHa AeTasbHasA U
npaBu/IbHasA Noc/eL0BaTe/IbHOCTb AEMCTBUMA.

O6yyvatoWwmmca NpMBOAUT NOJIHOE M 6e30LMB60YHOE onpeaeneHme Xopouwo (70-80 6annos)
cTpaTernyeckoro naaHuvpoBaHus. lNpeacTtaBsieHa geTasbHas M
npaBu/IbHaA NocneA0BaTe/IbHOCTb AEUCTBUM. JonycKaroTcs
He3HauYMUTE/IbHblE HETOYHOCTH, HET AOJIXKHOM AeTanm3aumm
BbIMOJ/IHAEMbIX AEUCTBUM.

MpeacTaBneHO AOCTAaTOYHO MOJIHOE OonpejesieHMe CTpaTermyeckoro Y0BNETBOPUTENBHO
nnaH1poBaHMA. MOIHOCTbIO He NpeAcTaBieH NOPAAOK BbINOJHAEMbIX (50-70 6annoB)
JENCTBUMN.

MpeacTaBieHbl HENOJIHbIE ONpeAeieHUE U He NepeYvnCIeHbl HeynosnetsoputenbHo
Heo6XxoAnMble JEMCTBMSA, BbIMOJIHAEMbIE B X0A€e NPoBeAEHUS (MeHee 50 6ansioB)
CTpaTerm4yeckoro njaHMpoBaHMA. MpUCYTCTBYIOT rpybble OWMOKM MK

HETOYHOCTM!.

39. B yeM Ha3Ha4yeHWe TaKTMYEeCKOro naaHWpoBaHMA. lepeunciute AenCTBUSA, BbIMOJIHAEMbIE B XoAe
npoBeAeHNA TaKTUYECKOro NAaHUPOBaHMA.

Kputepuu oueHmBaHuUA LlIkana oueHoK

O6yyatoLWMIMCs NPUBOAMT NMOJHOE M 6€30WMBOYHOE onpeaesieHue OT1an4Ho (90-100 6ansoB)
TaAKTUMYECKOro nsaHnpoBaHus. MNpeacTaBieHa geTasibHaa M NpaBMJIbHaS
nocsieloBaTeIbHOCTb AEUCTBMM.

O6yyarLmi1cs NpUBOAMT MOJIHOE M 6e30LMBOYHOE onpeaeneHme Xopouo (70-80 6annos)
TaKTUMYECKOro nJsiaHnpoBaHus. NpeacTaBieHa aeTasibHasa 1 NpaBMJibHasA
nocnieAoBaTe/IbHOCTb AeMCTBMM. JoNyCKalTCsA HE3HAYMTE IbHble
HETOYHOCTM, HET AOJI)KHOM AeTa/IM3aLmm BbINOJHAEMbIX JeMCTBUM.




MpeacTaBieHO AOCTATOYHO MOJIHOE OnpeaesieHne TaKTUUYECKOro
niaHUMpoBaHusA. ONHOCTbIO He MpeACTaB/IeH MOPSAAOK BbIMOJHAEMbIX
AENCTBUMN.

Y 10BNeTBOPUTENIBHO
(50-70 6annoB)

MpeacTaB/ieHbl HEMOJIHbIE OnpeAeNeHMe U He NepeYvmcieHbl
Heo6X0AMMble AENCTBMA, BbINOJHAEMbIE B XOA€e MPOBeAEHUS
TaKTMYECKOro NiaHUpoBaHusA. MpUCyTCTBYIOT rpy6ble OLMBKU UK
HETOYHOCTM.

HeyaosnetBoputenbHO
(MeHee 50 6annoB)

40. MNepeuncanTte 1 onuwMTE TUMOBbIE MaTEMATUYECKME CXEMbl 3/IEMEHTOB CJIO’KHOM CUCTEMBI.

Kputepuu oueHmBaHMSA

LLIkana oueHoK

O6yyvaoLmMmcs NpUBOAMT MOJIHOE M 6Ge30LMB0YHOE MaTemMaTMyecKoe
OMMCaHUE CXEM 3/IEMEHTOB CJI0XKHOM CUCTEMBI.

OT1amnyHo (90-100 6ansio.)

O6yu4aloLWmMca NpMBOAUT AOCTATOYHO NOJIHOE MaTEMATUYECKOE
onMCcaHUe TUMOBbIX MaTeMATMYECKUX cxem. JonycKatoTca
He3HaYMTE/IbHbIE HETOYHOCTM

Xopouwo (70-80 6annoB)

MpeacTaBneHbl OCHOBHbIE TMMOBbIE MaTEMATMYECKME CXEMa, 6e3
He06X0AMMbIX MOACHEHMI M JOMOJIHEHWUIM, HE COoAepKaliMe rpy6bix
OLLUMOOK.

YnoBseTBOpUTE/IbHO
(50-70 6annoB)

MpeAcTaBieHO HEMOJIHOE MaTeMaTMYECKOoe OMNMcaHue,
MaTeMaTM4ecKoe OMMucaHWe Coaep:Kat rpybble OWMBKU UM
HETOYHOCTM

41. B yeM 3aKovaeTca 3aJa4a aHa/m3a 1 3aja4a CUHTE3a CUMCTEM.

HeyaoBnetBopuTe/IbHO
(MeHee 50 6annoB)

KpuTepumu oueHmBaHmA

LLIkana oueHoK

06yyvaoLmmcs NPMBOAUT NOJIHbIE M GE30LMBOYHbIE OnpeaeseHms.

OT1amyHo (90-100 6anno.)

O6yyvaroWwmmca NpUMBOAUT NOJHbIE M 6E30LMB0YHbIE OMNpeseNEHUS.
JlonycKalTca He3HauyMTeIbHble HETOYHOCTM.

Xopouwo (70-80 6annoB)

MpeAcTaBNEHO MOJIHOCTBIO OHO M3 OMpeAeneHWi, UAK YacTMYHO AaH
OTBET A1 KaXKA0ro 13 onpeaeneHui

Ya0BNeTBOpUTENIbHO
(50-70 6annoB)

MpeAcTaBneHbl HEMOJHble onpeaenexus. MpuUcyTcTBYOT rpy6ble
OLUMBKU MJIM HETOYHOCTM.

HeygosnetBopuTeibHO
(MeHee 50 6annoB)

42. OnuwMTe TUMbI CUCTEM MACCOBOrO OOC/YXKMBaHUA M MOKasaTesn Mx 3PEPEKTUBHOCTH.




Kputepuu oueHmBaHMsA

LLIkana oueHoK

O6yuatoLmmcs npuBoauT Bce Tinbl CMO 1 1x onucaHue. YKasbiBaeT
McYepnblBaKoLLMM CIMCOK NMoKasatenel acddekTnBHoctM CMO, U 1x
onucaHue.

OT1nyHo (90-100 6annoB)

O6yvatowmmca npuBoauT Bce Thnbl CMO 1 ux onmcaHue. YKasbiBaeT
McYepnblBaKoLLMM CMMCOK NoKasatenel acddekTneHoctM CMO, U 1x
onucaHue. ZlonyckalTca He3HauYUTE /IbHbIE HETOYHOCTM.

Xopouwo (70-80 6annos)

O6yyvarolmincs NpMBoaAMT HeKoTopble Tunbl CMO 1 Mx onucaHue.
YKa3biBaeT YaCTMYHbIM CNMCOK MNoKasaTtenen addekTnBHocTM CMO, M
ux onmncaHue. OTBET HE COAEPKMT rPyObIX OLLUMOOK.

YpoBnetBopuTtesibHO
(50-70 6annos.)

He npeactasneHbl Tunbl CMO 1 nokasatenun apheKTUBHOCTMH.
MpUCYTCTBYIOT Frpy6Gble OLMOKU UM HETOYHOCTM.

43. OcHoBHble 3Tanbl CO34aHUA MMMUTALMOHHbIX Mo,qeneﬁ CUCTEM.

HeynoBnetBoputenbHo
(MeHee 50 6annoB)

Kputepuu oueHmBaHMSA

LLIkana oueHoK

O6yyaloLmMMCca NpMBOAUT OCHOBHbIE 3Tanbl CO3AaHUSA UMUTALMOHHBIX
mogenen cuctem. MNMoapo6HO onumcaH KaxKabli M3 3Tanos.

OT1amyHo (90-100 6annoB)

O6yuyaoLWwmiMca NpUBOAMT OCHOBHbIE 3Tarbl CO34aHUS MMUMTALMOHHbIX
mogenen cuctem. MoApo6HO OnMMCaH KaxAblM M3 3TanoB. JonycKarTcs
He3HauuTe IbHble HETOYHOCTM.

Xopouo (70-80 6annos)

O6yyatoLmmca fonycKaeT OWMGKY B Noc/ae0BaTe/IbHOCTM 3TanoB
CO34aHMA MMMTALMOHHBIX MoJenen cucTemM. YacTMYHO onMmcaH KaxAablM
u3 a3tanoB. OTBET HE COAEPIKMUT rpybbIX OLLUMOOK.

Y 10BNETBOPUTE/IBHO
(50-70 6annoB)

He npepfcTaBneHbl 3Tanbl CO34aHMA MMMTALMOHHBIX MOAENEN CUCTEM.
MpUCYTCTBYIOT rpyGble OLUIMOKU MM HETOYHOCTM.

HeyaosnetsopuTenbHO
(MeHee 50 6annoB)

44. Cnocobbl opraHu3aumMM MOAENbHOMO BPEMEHM M KBasunapaaiennsma UMMTaLMOHHOM MOZE/M.

KpuTtepumn oueHmBaHUA

LLIkana oueHok

O6yqarou.|,MF|cn nepe4yucnAaeT ece Crnoco6bl OopraHmsaummn moaesibHoro
BpeMeHUn, NpnuBogmT onpeneneHne 1M npuMepbl UCnoJib3oBaHUA
KBa3unapasaneamma. I'Iop,po6Ho onucaH Ka}Kﬂ,blﬁ M3 Crnoco6os.

OT1114HO (90-100 6annoB)




O6yyatoLMICa NepedmcaseT Bce Crocobbl OpraHM3aLmMu MOAE/IbHOro
BPEMEHM, NMPUBOAMT onpesesieHne U NpUMepbl MCMoJIb30BaHMA
KBasunapannenusma. NoapobHo onmcaH Kaxabli M3 Cnoco6oB.
JlonyCKalTCA He3HauuTesIbHble HETOYHOCTM.

Xopouwuo (70-80 6annoB)

O6yyatoLmiMca nepedmcaseT HEKOTopble CrNoco6bl OpraHM3aLmum
MOZE/IbHOrO BPEMEHM, NMPMBOAMT OnpefesieHue KBasunapasienmsma.
Moapo6HO OnMcaH Kaxabli U3 Cnoco6oB. YacTMYHO onucaH KaxKabi 13
cnoco6oB. OTBET HE COAEPKMT rPyObIX OLLUMOOK.

YaoBneTBOpUTENIbHO
(50-70 6annoB)

He npvBeaeHbl cnocobbl opraHU3aumMmM MoZesibHOro BpemeHu. He
NpUBOAMUTCS onpejeneHVe KBasunapannenusma. MpucyTcTByOT rpy6ble
OLUMBKM UM HETOYHOCTM.

lMpaBu/ibHble OTBETHI

HeyposnetBopuTeibHO
(MeHee 50 6ans10B)

Homep Bonpoca OTBeT (6yKBa)
1 B, I
2 A

3 6

4 6,B
5. B

6 6

7. r

8 a, Aa
9. e
10. 4, X
11. e, X
12. r
13. B
14. 6
15. )i}




16. a

17. e,3

18. B,&

19. A

20. B

21. a,e

22. r

23. a

24, B

25. 6

26. a

27. A

28. *

29. 6

30. B, T, A

31. 385

32. 3074

33. 6074

34, 3aZla4ya aHa/mM3a
35. cTpaTerMyeckoe njiaHMpoBaHue
36. mozesnb

37. IMEPAKEHTHOCTb

20.2 NpoMmexyToUyHaa aTtecTauma

MpoMeKyToYHasA aTTeCTaLMA MOXKET BK/IOYATb B C€65 MPOBEPKY TEOPETMYECKMX BOMPOCOB, a TaKKe, Nnpu
HE06X0AMMOCTH (B C/ly4ae HE BbIMOJIHEHUSA B TEYEHME CEMECTPA), NPOBEPKY BbINO/IHEHUSA
YCTaHOB/IEHHOIO NEpPEeYHs JAboPaTOPHbIX 3a4aHWI, NO3BOJIAILLMX OLEHUTb YPOBEHb MOJTYHEHHbIX 3HaHMM



W/UNn NpakTMyeckoe (1e) 3agaHue(s), no3posiAoLllee (Me) OLEHUTb CTeneHb CPOPMUPOBAHHOCTM YMEHUM
U HaBbIKOB.

ANA OLEHKM TEOPeTMYECKUX 3HAHMIM MCMO/b3yeTCs NepeyeHb KOHTPOJIbHO-U3MEpPUTE/IbHbIX MaTepuasios.
Kakabli KOHTPO/IbHO-U3MEPUTEIbHBIM MaTepuan A/ NPOBEAEHUA NPOMEKYTOYHOM aTTeCcTauum
BK/IlOMAET [1Ba 33aHMA - BOMPOCOB /1 KOHTPOIA 3HAHUM, YMEHMM M BNAZEHUM B paMKaX OLEHKM YPOBHS
Cc(HOPMUPOBAHHOCTM KOMNETEHLUMM. TpH OLEHMBAHMKM MCMONb3YETCA KOIMYECTBEHHas WKana. Kputepmu
OLIEHWMBaHMA NpeACTaB/IEHbI B NMPMBEAEHHOM HUKE Tabauue

ANnAa oueHnBaHUA pe3ybTaToB 06y‘-IeHl4FI Ha 3K3aMeHe UCNOoJ1Ib3yTCA cieayrume cogepatesibHble
nokasaresim (hopmymMpyeTca C y4eTOM KOHKPETHbIX TPe60BaHUM ANCUMNINHDI):

1. 3HaHMe TeopeTMYECKMX OCHOB Y4e6HOro matepuasna, OCHOBHbIX OMNpeaeneHui, NoHATUI U
MCMNO/Ib3yeMOM TEPMUHOIOTMM;

2. yMeHWe NpoBOAMTb 060CHOBAHWE U MPEACTAB/NEHME OCHOBHbIX TEOPETUYECKMX M NMPAKTUYECKMX
pe3y/bTaToB (TEOPEM, a/IFOPUTMOB, METOAMK) C MCMOJIb30BAaHMEM MaTEMATUYECKMX BbIK/IAZOK,
GJI0K-CXEM, CTPYKTYPHbIX CXEM M CTaHAAPTHbIX OMMCAHMM K HUM;

3. YMeHWe CBA3bIBaTb TEOPMIO C MPAKTUKOM, MIIIOCTPMPOBATb OTBET NPMMEPAMM, B TOM YMCE,
COGCTBEHHbIMM, YMEHME BbISIBNATb M aHA/IM3UMPOBATb OCHOBHbIE 3aKOHOMEPHOCTU, MOJIyYEHHbIE, B
TOM YMC/ie, B XOZAE BbIMOJIHEHMA 1aBOPAaTOPHO-MPAKTUYECKMX 3a4aHNM;

4. yMeHMe 060CHOBbIBaTb CBOM CYXAEHUA M NPodeccHoHasIbHYO MO3MLMIO MO M3/1araeMoMy BOMpoCy;

5. BNlaZieHMe HaBblKaMM MPOrPAMMMPOBAHMSA M SKCMEPUMEHTMPOBAHUA C KOMMbIOTEPHBIMM MOZENAMM
aJIrOPUTMOB M CUCTEM B cpeie Matlab B pamKax BbINOJIHAEMbIX JTAGOPATOPHbIX 3aaHMM;

6. BllajeHMEe HaBblKaMWM CTPATErMYECKOrOo M TAaKTMYECKOro MJIaHMPOBaHMS 3KCMEPUMEHTA,
TECTMPOBAHMA KOMMbIOTEPHbIX MOAENEN CUCTEM

Paz/iMyHble KOMBUHAUMKM MEPEUMCIEHHBIX MOKasaTeNei onpeaenstoT KPpUTepun OLeHMBaHMS pesy/ibTaToB
06yyeHns (ChOPMUPOBAHHOCTU KOMMNETEHLMIM) Ha FOCYJapCTBEHHOM SK3aMeHe:

e BbICOKMM (Yray61eHHbIN) YpoBEHb CCHOPMUPOBAHHOCTM KOMMETEHLMM;
e MOBbILIEHHbINM (MPOABMHYTbLIM) YPOBEHb CHPOPMMPOBAHHOCTM KOMMETEHLMIA;
e NMoporoBbii (6a30Bblii) ypoBEHb CHOPMMPOBAHHOCTM KOMMNETEHLMMA.

[na oueHWBaHMA pe3ybTaToB 06yYEHMA Ha rOCyJapCTBEHHOM 3K3aMeHe UCNosib3yeTca 4-6ai1bHas
WKana: «0T/IMYHO», «XOPOLLO», «YZO0BNETBOPUTE/IbHO>», «HEYAO0BIETBOPUTE/IbHO>. 1A OLEHMBAHUSA
pe3y/ibTaToB 06y4YeHUA Ha 3a4eTe MCMO/b3yEeTCA - 3a4TEHO, HE 3a4TEHO MO pe3y/ibTaTam TECTUPOBAHMA.

COOTHOLLEHME NOKasaTesieM, KpUTEPUEB U LLIKAJIbl OLLEHMBAHMA PE3Y/IbTAaTOB 06YYEHMA Ha
rocy/lapCTBEHHOM 3K3aMeHe NpeACcTaB/IeHO B C/ieayoLlen Tabamue.

Kputepun oueHuBaHMA KOMNETEHLMM U LLUKaJla OLEHOK Ha 3K3aMeHe

YpoBeHb
KpuTepmm oueHMBaHUA KOMNETEHUUM ccopmupoBaHHocTM | LLIKana oueHok
KOoMMneTeHLMM

O6yyvarLMIMCs AEMOHCTPUPYET NOJIHOE COOTBETCTBME

3HAHMM, YMEHMM, HABbIKOB MO MPUBEAEHHbIM KPUTEPUAM o
< [MoBbILLWEHHbIN

CBOGOAHO OnepupyeT MOHATUMHDBIM annapaTom 1 OBEHD OT/AMYHO

NPUOGPETEHHBIMM 3HAHUAMM, YMEHUAMM, NPUMEHAET MX yp

NP1 peLleHnn NpakTUYeCKMX 3a4au.




OTBET Ha KOHTPOJIbHO-M3MEPUTE/IbHbIM MaTepHan He
MOJIHOCTbIO COOTBETCTBYET OZHOMY M3 MEepPeYMCAEHHbIX
BblLLE NOKa3aTesier, HO 06yYaloLWMMCA 4aeT NpaBu/ibHble
OTBETbI HA AOMOJIHUTE bHbIE BOMNPOCHI. Mpu 3TOM
06y4yaloLMMCa AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, Ba3oBbI ypoBEHb Xopotuo
YMEHUM, HaBbIKOB NPMBEAEHHbIM B TabMLax
roKasaTtesiiM, HO ZI0MYyCKaeT He3HAYMUTE/IbHbIE OLUMBKM,
HETOYHOCTM, UCMbITbIBAET 3aTPYAHEHMS NMPU pPELLEHUU
NpaKTUYECKMX 3aau.

O6yuyatoLMICA JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWM, YMEHMI, HABbIKOB NPMBEAEHHbIM B Tab/MLax
noKasaTe/ifiM, A0MYCKaeT 3HAaUYUTE/IbHbIE OLIMBKM MpU
peLLeHUM NpaKTMYEeCKMX 3a4a4. Mpu 3TOM OTBET Ha
KOHTPOJIbHO-U3MEPUTE IbHbIM MaTepMas He
COOTBETCTBYET JI06bIM [IBYM M3 NepPeYMC/IEHHbIX
roKasartenen, o6y4aloLLMICa 1aeT HEMOJIHbIE OTBETbI Ha
[IOMOJIHUTE/IbHbIE BOMPOCHI.

MoporoBbiM ypoBeHb |YaoBneTBopuUTE/IbHO

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHbIM MaTepua He
COOTBETCTBYET JIOObIM TPEM M3 NEPEYUMCIEHHDIX
nokasaresier. O6y4vatoLLMMCS JEMOHCTPUPYET - HeynoBneTBoputenbHO
OTPbIBOYHbIE, (DparMeHTapHbIe 3HaHMA, AOMyCKaeT
rpyoble OWMOKM

MpUMepHbIN NepeyeHb BOMPOCOB K 3K3aMeHy

=z
10

CopepkaHue

MaTeMaTUYeCKMe ONMCaHUS CUCTEM M MOJENIENM CUCTEM B PaMKax TEOPETMKO-MHOXKECTBEHHOMO
noaxoa.

CuHTE3 1 aHa/IM3 cUCTEM. MaTeMaTUYeCKM NOCTaHOBKM 3aZay aHam3a U CMHTe3a. Buabl KpUutepmeB

2
ONTMMM3ALUU CUCTEM.

3 MogzenupoBaHMe M cxema 3BOJIOLUMOHHOIMO CMHTE3a CJ/I0XKHBbIX cMCTeM. ba3oBble MOAEeNn KM3HEHHOro
LUMKIA CUCTEM.

4 Tunbl OTHOWEHMSA NoA06BMSA CUCTEM M Mozenei. MMMUTaUMOHHAA MOAEe/Ib: OCHOBHbIe 3Tarbl
pa3paboTKu.

5 MpUHUMNBI M YCNOBMA NPOBEAEHMA CTATUCTUYECKOr0 MMMTALMOHHOIO MoZenupoBaHMA. O6Llwaa cxema
KOMMbOTEPHOM MMMUTALMOHHOM MOAE/IM CUCTEMbI MOAEIMPOBAHMSA.

6 |MpUHLUMNBI OpraHu3aumMmM M pernameHTauum MOAEJIbHOrO BPEMEHM WM KBasuMapaisiesiM3Ma CUCTEM

7 CTpaTermyeckoe niaHUMpoBaHWe: (AKTOPHbIM aHa/u3 M BbiBOJ YPABHEHMM JIMHEMHOM perpeccuu;
NOJIHbIM (DaKTOPHbIM NAAH.

8 TaKTMYeCcKoe NNaHUpPOBaHME: COOTHOLLEHUS AN TPeGyeMoro o6bema MCMblTaHMM B MOAENbHOM
JKCNEPUMEHTE NPU OLEHKE MAaTEMATUYECKOTO OXKMAAHMS.

9 TaKTMYeCcKoe NnaHMpoBaHME: COOTHOLEHUS Ans Tpebyemoro o6bema UCMbITaHWM B MOAEbHOM
3KCNEPUMEHTE NPU OLEHKE AMCNEPCUM

10 TaKTMYeCcKoe NnaHMpOBaHME: COOTHOLEHUS Ans Tpebyemoro o6bema UCMbiTaHMM B MOAEIbHOM
JKCNEPUMEHTE NPU OLEHKE BEPOSATHOCTU COBbITHA.

11 JlaTumKK cnyYaMHbIX YMcen. ANropuUTMbl MOAENIMPOBAHUS PaBHOBEPOATHOM M FayCCOBCKOM CJ/lyYaMHbIX
BEJIMYUH

12 MogenvpoBaHMe ciyYalHbIX BEJIMYMH C MPOM3BOJIbHBIM 3aKOHOM pacnpejeneHus: MeToj
HeJIMHEMHOr o (PYHKLMOHA/IbHOro Npeo6pa3oBaHms.

13 MogaenvpoBaHMe C/lydanHbIX BE/IMYMH C NMPOM3BOJIbHBIM 3aKOHOM pacnpezenenus: metos OoH-
HelMmaHa.

14 MoHATME MaTemMaTMYeCcKoM cxeMbl. Mogenb o6Len AMHAMMYECKOM CUCTEMbI M OMEpaTopbl «BXOA-
COCTOSIHME-BbIX0A4>, KNacCUPMKaLMA MaTEMATUUYECKUX CXEM

15 TUnoBble MaTEMATUYECKUE CXEMbI, MCMO/Ib3yeMbI€ MPU MOCTPOEHUU MOAENU SNEMEHTOB CJI0XKHbIX

cuctem (D,F,P).




TunoBble MaTeMaTHUUYECKUE CXEMbl, MCMNOJIb3yeMble MPU NMOCTPOEHUU MOAE/SIU SIEMEHTOB C/I0XKHbIX
cuctem (Q,N).

MatemMaTtnyeckas mozesnb B3al4M0,D,el‘/’1CTBMFI 3/IEMEHTOB CJIO}KHOM CMCTEMbI. CDOle/IpOBaHMe
OAHoypOBHeBOﬁ CXeMbl conpAaxKeHumsa.

18| OCcHOBHbIE THMbI CUCTEM MACCOBOrO OOC/Y}KMBaHUA. AHanMTUYecKoe peleHunsa agna CMO M/M/1/0.

16

17

CyLLI,HOCTb MeToaa MMMTaUuMOHHOIo Moge/inpoBaHMA NMPUMEHUTEJIbHO K MCCieA0BaHUIO CMO: noToKku

19 o
CO6bITUM M UX XapaKTEPUCTMKM.

CyLI.I,HOCTb MeToga MMUTAUMOHHOIo MoaemMpoBaHMA NMPUMEHUTEJIbHO K UCCIe40BaHMIO CMO:

20 ‘,
aJITOPUTMbl reHepaun1n NoToKoB CO6bITHM.

21| MpUHUMNBI TOCTPOEHUA U CTPYKTYPbI AAHHbIX ANA aATOPUTMOB MoZenupoBaHmna CMO.

A3bIKM U MHCTPYMEHTAaJ/IbHbIE CpeaCTBa MMUTAUMOHHOIO MOoAE/IMPOBaHUA. MMHTaLMOHHOE

22 mozenupoBaHue n CASE-TexHo10rmu.

MpUMep KOHTPO/IbHO-M3MEPUTE/IbHOrO MaTepuana
YTBEP} /A

3aBeayLmi Kapeapor TEXHONOr UM 06paboTKM U 3aLMTbl MHGOPMaLIMK

A.A. Cupota
. .2026

HanpaeneHue noarotoBku / cneumanbHocTb 09.03.02 MHbOPMaLMOHHbIE CUCTEMBI U TEXHONOr MM

AuncumnamHa b1.0.28 MogenvpoBaHue CUCTeEM

®opma obyveHua Q4Hoe
Bupg KoHTponA JK3amMeH

Bup atTrectaumm [NpomerxkytoyHas

KOHTpo/abHO-M3MepHuTeNbHbIM MaTepuan Ne 1

1. T'padmyecKkme HoTauMM KOHLENTYaNbHOro M yHKUMOHabHOro mogenupoBaHmsa cuctem (DFD,ERD).
2. MogenvpoBaHWe C/yYyamHbIX BEIMYMH C MPOM3BOJIbHBIM 3aKOHOM pacnpeaenenus: meTtog OoH-
HelMaHa.

MNpenogasatesb E.H0. MutpocdaHoBa





