MuHobpHayku Poccum
®EJEPAJIbHOE FTOCYOAPCTBEHHOE BIOA>KETHOE OBPA30OBATEJIbHOE YYPEXXOEHUE
BbICLUEFO OBPA3OBAHUA
«BOPOHE)XXCKU rOCYQAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
— YTBEP)KOAIO
3aBenyoLmin Kaghenpon

CupoTa AnekcaHp AHaToJIbeBUY
kaq)e,upa TexXHoNormm o6paboTkm 1 3aWnTbl MHDOPMaLUK
23.04.2024
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.03 MogennpoBaHue cUCTeM
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10.03.01 MHgopmaLmoHHaa 6e30nacHOCTb
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
Be3onacHOCTb KOMMbIOTEPHBIX CUCTEM
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt
4. ®opma obyyeHusn:
O4Hasn
5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Katenpa TexHonorun obpaboTky 1 3awuTbl MHDOPMaLLUK
6. CocTaBuTENIM NPOrpaMMbl:
MuTpotaHoBa EneHa KOpbeBHa, OOLEHT, K.T.H.
7. PeKkoMeHpOBaHa:

Ne5 o1 05.03.2024
8. YueOHbI roa:

2027-2028
9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

N3y4YeHne TeopeTUYeCKUX OCHOB U OBJlafeHWE MNPAKTUYECKMMU HABbLIKAMW KOMMbIOTEPHOrO
MOAENIMPOBAHNSA CMCTEM B MHTepecax aHann3a 3h(HeKTUBHOCTI U NPOEKTUPOBAHNS MHHDOPMALMOHHBIX,
MHOPMALIMOHHO-N3MEPUTENBHBIX 1 YNPABASAIOLNX CUCTEM PA3/INYHOr0 Ha3HAYEHUS.

OCHOBHbIE 334341 OUCLUMINHDI:

e 0byyeHne cTyneHTOB 6a30BbIM MOHATUAM COBPEMEHHbLIX CPEACTB U TEXHONOTUA MOLENNPOBAHMNS
CUCTEM Pa3/INYyHOro Ha3HaYeHus;

e 00y4yeHue cTtyneHToB 6a30BbIM MeTOLaM M MOAXOLAM KOMMbIOTEPHOro CTAaTUCTUMYECKOro
VMUTALMOHHOIO MOLENVPOBAHNS CUCTEM;

e OB/JlafleHNe MNpaKTUYeCKMMU HaBblKaMy MNPUMEHEHWS MPOrpaMMHbIX CPeACTB W Cpej
KOMMbIOTEPHOr0 MOAENNPOBAHNS CUCTEM,

10. MecTo y4yebHOM aucuunanHblI B CTPYKTYpe OOM:

bJ10K BapuaTUBHble AUCLUMINHbBI OUCUMUMINHBI.


savchenko
Размещенное изображение


ONsi yCrnewHoro oCBOEHNS AUCLUNANHBI HEOOXOAUMBI BXOAHbIE 3HAHWS, YMEHUSA U HaBblKKM B 06nacTu
MaTEeMaTU4YeCKOro aHafn3a, TEOpPUU MHOXECTB, MAaTPUYHOW anrebpbl, TEOPUN BEPOSTHOCTEN 1
MaTEMATUYECKON CTATUCTUKKU, TEOPUM MHEOPMALIMOHHBIX MPOLECCOB U CUCTEM, NMPOrPaMMUPOBAHMS.

11. NnaHupyeMmble pe3ynbTaThl 06y4eHUs No AUCLUUNINHE/MOAYNI0 (3HAHUSA, YMEHUS, HAaBbIKM),
COOTHeCeHHblIe C NJIaHMpyeMbIMU pe3ysibTaTaMU OCBOEHUs 0Opa3oBaTeslbHOW NPOrPaMMbi
(koMneTeHUUAMM BbINYCKHMKOB) U MHAMKATOPAMM UX BOCTUIKEHUSA:

Kog 1 Ha3BaHWe KoOMMeTeHL MK

MK-1 CnocobeH npoBoanTb
aHanm3 TpeboBaHuit K
nporpamMmMHoMy obecneveHuto,
BbINOJHATL paboTbl MO
NPOEKTMPOBAHMIO
nporpamMmmHoro obecneyeHns

MK-1 CnocobeH npoBoanTb
aHann3 TpeboBaHUM K
nporpamMmMHoMy obecneyeHuio,
BbIMOJIHATL PaboThbl MO
NPOEKTMPOBAHMIO
nporpamMMHoro obecneyeHns

MK-2 CnocobeH npoBoaunTb
nccnenoBaHUst Ha BCeX aTanax
YKU3HEHHOrO LKA
NMPOrpaMMHbIX CPeLICTB B
npogeccMoHaNbHOM
NeaTenbHOCTH

Kog v Ha3BaHWe nHankKaTopa
KOMMNeTeHLun

MK-1.2 3HaeT NnpuMeHseMble
MaTeMaTuyeckme MeToabl 1
aNropuUTMbl PYHKLNOHUPOBAHMWSA
N1 KOMMOHEHTOB
NPOrpamMMHbIX CPeacTB

MK-1.3 NpMMeHATb TEXHONOM NN
06paboTKM JaHHbIX 1
aHaNN3npoBaTb BO3MOXXHOCTM
X UCNONb30BaHNA NpU
pa3paboTKe NpoOrpamMMHOro
obecneyeHus B
npogeccrmoHanbHOw
LeATeNIbHOCTY

MK-2.1 3HaeT meToAbl U
CcpencTBa NJaHUPOBAHMNSA ©
opraHm3auunm nccnegoBaHum n
pa3paboTok

3HaHu4, YMEHWUA, HaBblKW

3HaTb

POb N MECTO CPeacTB
MaTEMATUYECKOro U
NMUTaALMOHHOr0 MOAENNPOBaHNA
npy NPOEKTUPOBAHNN CJI0XKHbIX
CUCTEM, MPUMEHSIEMbIE MPY 3TOM
TEXHOJIOTUUN CTPYKTYPHO -
DYHKLMOHANbHOro 1 06 bEKTHOI0
BM3YaJIbHOr0 MOAENNPOBaHMSA

YMeTb

npoBoAUTb pa3paboTky
NPOCTENLLNX KOMMbIOTEPHbIX
mMogaenemn

3HaTb

3Tanbl pa3paboTku
KOMMbIOTEPHbIX MOAENeN CUCTEM,
NPUMeHsieMble MPU 3TOM
TEXHONIOTUN CTPYKTYPHO -
OYHKLMOHANBHOIO 1 06bEKTHOIO
BM3YaJIbHOr0 MOAENNPOBaHNS,
TEXHOJIOrUN OpraHn3aLumn n
npoBeAeHNss CTaTUCTNYECKOTO
KOMMbIOTEPHOIr0 MOJEIMPOBAHUS
KOMMbIOTEPHbIX CUCTEM.



Kon v Ha3BaHMe KoMMeTeHL K

MK-2 CnocobeH NnpoBoanTb
nccnenoBaHUs Ha BCex 3Tanax
YKN3HEHHOr 0 UMKa
NPOrpamMMHbIX CPeaCcTB B
npodeccMoHanbHOM
OeaTenbHoCTH

MK-2 CnocobeH npoBoaunTb
nccnenoBaHUst Ha BCEX 3Tanax
YKU3HEHHOrO LKA
NMPOrpaMMHbIX CPeLCTB B
npogeccrMoHaNbHOM
NeaTenbHOCTH

MK-2 CnocobeH npoBoanTb
nccnenoBaHUst Ha BCEX 3Tanax
YKN3HEHHOrO LMKa
NPOrpamMMHbIX CPEACTB B
npoeccrnoHanbHoOM
NeaTenbHoOCTH

Kog v Ha3BaHWe nHaukKaTopa
KoMneTeHunn

[MK-2.2 3HaeT meToabl
npoBeAeHNs SKCNEPUMEHTOB U
HabnoaeHnn, 0bobLeHna n
0bpaboTkn nHopmauun,
NnoJly4eHHON B xone
nccnepoBaHun

MK-2.3 nnaHupyeT CTagmmn
nccnenoBaHns uam paspaboTku
B paMKax MOCTaB/IEHHOM
3afayw, BblbmpaeT nan
hopmMupyeT NporpamMmmHyto
cpely AN KOMMNbIOTEPHOro
MOLENNPOBaAHNS N NPOBELEHUS
9KCMNEePUMEHTOB

MK-2.4 ncnonb3yet
CTaHOAPTHOE W OpUrMHaNIbHOE
nporpamMmmHoe obecneyeHue,
NPOBOANT KOMMbIOTEPHBIIA
3KCMEPUMEHT, COCTaBNAET €ro
onucaHue n opmynmpyeT
BbIBOAbI

12. O6beM AUCLUMJIMHBI B 3a4€THbIX eAuHMULaxX/4yac:

4/144

tbopMa npoMeXxyTo4 HOM aTTecTaluu:

9K3aMeH

13. TpypoeMKOCTb N0 Bupam y4yedbHon paboTbl

Bug yvyebHon paboThl

AyounTOpHbIE 3aHATMA
JIEKLMOHHbIE 3aHATMA
[pakTnyeckne 3aHATUA
NabopaTopHble 3aHATUA

CamocTodATenbHas paboTa
KypcoBas paboTa

MpoMexyTo4YHasa aTTecTauuns

3HaHWA, YMEHUS, HaBbIKK

3HaTb

TUMOBbIE MaTEMATUYECKME
CXEMbI, NCMOJIb3yeMble Npu
NMOCTPOEHNN MOAENEN IIEMEHTOB
CUCTEM W UX B3aMMOJENCTBUSA B
Buae 610K-CXeM, CTPYKTYPHbIX
CXEeM 1 CTaHOAPTHbIX OMUCAHUIA K
HWM, OCHOBHbI€ CrOCo6bI
anropuTMmM3aLInn
MaTeMaTu4eckux mogenen
CUCTEM, TEXHOJIOr NN OpraHm3aLmm
1 NPOBeAEHNS UMUTALIMOHHOIO
3KCMNepUMEHTa.

YMeTb

hopMUpoBaTb peKoMeHaaL MM no
NpyHUMMNaM NOCTPOEHUS U
napamMeTpam aaropuTMoB B
obnactn npodeccnoHaabHOM
NEeATENbHOCTH.

YMeTb

NCMosb30BaTb CTaHAAPTHOE
nporpamMmmHoe obecnevyeHne ans
pelleHns 3a8ay

npodeccrnoHanbHOM
NEeATEeNbHOCTH.
CemecTp 8 Bcero
60 60
36 36
0
24 24
48 48
0
36 36



Bunpg y4yebHon paboThl

Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>xaHue AUCLMUNINHbI

n/n HavmeHoBaHMne
pasgena AuCUmMnanHsbl

1. lekuun

1.1 MognenuposaHue Kak
YHUBEpCabHbIN
MeTO[ MO3HAHUSA 1
nccnenoBaHns CUCTeEM

1.2 TunoBble

MaTeMaTU4eckme
CXEMbl, NCMONb3YyeMble
npu pa3paboTke
KOMMbIOTEPHbIX
MOAEeNen CUCTEM

CemecTp 8

36
144

CopepxaHue pasfena gucUUnInHb

1. 338241 aHanNM3a N CMHTE3a
CUCTEeM. DBOJIOLMOHHAsA
TEeXHONornyeckas cxema cMHTE3a
CJI0OXKHbIX CUCTEM.

2. CoBpeMeHHble MH(OPMaLIMOHHO-
aHaANUTUYECKMNE TEXHONOM NN
CTPYKTYPHOIro CUCTEMHOIO aHasn3a.
O6bEKTHO -OpNEHTMPOBAHHbIN
aHaNn3 1 MoLeNIMpoOBaHNE CUCTEM.
3. Tunbl Mopenen cuctem. ObLLas
XapaKTepucTrKa MeToLa
NMUTALNOHHOIMO MOAENNPOBaHNUS.
OCHOBHble 3Tanbl Co34aHns
NMUTALNOHHBIX MOJENEN CUCTEM.

4. ToHATNE MaTeEMATUYECKON CXEMBbI.
CxeMa obLuel anHaMmnyeckom
CUCTEMBI.

5. TunoBble MaTeEMaTUYECKNE CXEMbI
3JIEMEHTOB CJIO)KHOW CUCTEMBI.

6. MaTemaTnyeckas cxema
B3aMMOJENCTBUS S/IEMEHTOB
CJIOXKHOW CUCTEMBI.

Bcero

36
144

Peann3auuns
pa3gena
OUCLUUNINHBI C

MOMOLLbIO OHMANH-

Kypca, 9YMK

Co3paH
3/1EKTPOHHbIN
OHAalH - KypC,
pa3MeLleHbl
mMaTepuasbl K
NeKumm un
nabopaTopHbIM
paboTam.

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

Cofep>xaHve pasfena AucLUnnanHb

7. O6Lme NpUHLMNbI NOCTPOEHMS
UMUTALMOHHbIX MOLeNen B
COOTBETCTBUN C METOLOM
CTaTUCTMYECKUX UCMbITaHNM MOHTe-
Kapno.

8. Cnocobbl opraHunsauunm
MOAEJ/IbHOMO BPEMEHU U
KBasunapasaienmsMa UMMTaLMOHHON
MOLESIN.

9. MogenunpoBaHue cnyyamHbix
BEJINYMH C 3a4aHHbIM 3aKOHOM
pacnpegeneHns. JaT4ynku
CNTyMaWHbIX Ymcen.

10. MpuHLMNbI NaHUPOBAHUA
MOZEJIbHOIO 3KCMNEepPUMEHTa.
lMocTaHOBKa 1 pelleHune 3aga4u
CTpaTernyeckoro rnjaaHMpoBaHuS.
DNeMeHTbl TeopUnN PaKTOPHOro
aHanmsa.

11. TakT4eckoe naaHnpoBaHme
MOZEJIbHOIO 3KCMNEepPUMEHTa.
OnpepeneHve obbema
CTAaTUCTMYECKNX NCMbITAaHWI MpK
aKcnayaTauum UMUTALNUOHHON
MOLESIN.

12. OCHOBHble TUMblI CUCTEM
MaccoBOro obCcnyxmBaHma un
nokasaTtenu nx 3yheKTUBHOCTH.
13. AHanuTn4yeckne Mooenn cucTem
MacCoBOro obcnyXnBaHus.

14, MpnHUMNBI UMUTALIMOHHOIO
MOLEeNMpPOBaHNA CUCTEM MACCOBOM0
obcnyXnBaHns B paMKax
dopmannisma Q-cxem.

15. MNoToKM 3aBOK B CMCTEMax
MaCCoBOro obcnyxnBaHmsa u
ANrOPUTMbI UX FEHepaLnn.

16. lMocTpoeHne anropuTmMoBs
MOAEIMPOBAHNSA CUCTEM MaCcCOBOr0
obcnyxmBaHus.

Peanunsauyuns
pa3sgena
ONCLUUTMINHBI C
MOMOLLbIO OHIANH-
Kypca, 9YMK

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

Co3paH
3JTEKTPOHHbIN
OHAalH - KypC,
pa3meLleHbl
MaTepuasnbl 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
3KCNepumMeHTa

Cofep>xaHve pasfena AucLUnnanHb

17. Knaccnpukaums a3olkos n
CpencTB UMUTALLMOHHOIO
MOZE/IMPOBaHNS.

18. OcobeHHOCTY NPUMEHEHNS
CpeacTB UMUTALMOHHOIO
MoZLennmpoBaHua n nx cesasb ¢ CASE-
TEXHONOTUAMU.

1. CTpaTernyeckoe n TakTU4eckoe
nJjiaHMpoBaHWe MoLeNbHOro
3KCMepruMeHTa Npu NpoBeaeHnm
OLLeHKN 3h(heKTUBHOCTM CUCTEM
METOLOM CTaTUCTUYECKNX
ncnblTaHui B cpee MATLAB

2. MogenvpoBaHue 1 oueHKa
3hheKTUBHOCTUN KaHaI0B nepegayu
nHgpopmaumn B cpene MATLAB +
Simulink

Peanunsauyuns
pa3sgena
OUCUUMIINHBI C

MOMOLLbIO OHIANH-

Kypca, 9YMK

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

Co3paH
3/IEKTPOHHbIN
OHMAlH - 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.

Cofep>xaHve pasfena AucLUnnanHb

3. MogenvpoBaHune cuctem
MaCcCoBOro ob6Cny>X1uBaHua 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.

Peanunsauyuns
pa3sgena
ONCLUUTMINHBI C
MOMOLLbIO OHNTANH-
Kypca, 9YMK

Co3paH
3/IEKTPOHHbIN
OHAAlH - KYpC,

SimEvent nnn Stateflow) pa3MeLleHbl
MaTepuanbl K
nekuun n
NabopaTopHbIM
paboTam.
MpakTudeckune JlabopaTopHble CamocToAaTenbHas Bcero
3aHATUS 3aHATUS paboTa
8 12
2 8 18
12 8 30
8 12 28



No HanmeHoBaHMe JNlekymoHHble  [TMpakTuyeckne JlabopaTopHble CamocTosTenbHass Bcero

n/m  Tembl (pa3gena) 3aHATUA 3aHATUSA 3aHATUA paboTa
5 A3bIKK U 6 2 12 20
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 AnrasuHoB, 3ayapT KOHCTAHTUHOBMY. AHa/IM3 1 KOMIMbIOTEPHOE MOAE/IMPOBaHNE
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



Ne
n/n

NCToYHUK

CupoTa, AnekcaHap AHaTobeBMY. MeTobl U aNrOPUTMbI @aHaNU3a OAHHbBIX U UX
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.

[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:

Ne
n/n

NCcTOYHUK

CupoTa A.A. KoMnbloTepHoe MoLesiMpoBaHue 1 oLeHKa 3PPeKTUBHOCTU CII0XKHbLIX CUCTEM.- M.:
TexHochepa, 2006, 256 c.

MpakTukyM no Kypcy "MoaennpoBaHune cuctem" [SNeKTPOHHbIN pecypc] : y4ebHo-
MeToaudeckoe nocobme onsa By30B : [O15 CTYA. 4-5 KypCOB (haK. KOMMNbIOTEP. HAayK AHEB. U
Beyep. hopMbl 06yyeHns; ansa HanpasaeHu: 230200 - MHpopmM. cuctemsbl, 230400 - VHdopm.
CUCTEMbI 1 TEXHONOM MW, cneunanbHocTu, 230201 - HgopM. cnctemsl n TexHonorumn]. Y. 1,2 /
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MutpodaHosa , M.A. [Ipl04EHKO .— DJIEKTPOH.
TEKCTOBblE AaH. — BopoHex : i3paTenbcko-noavrpaguyecknii LeHTp BopoHexckoro
rocygapCTBeHHOro yHusepcuteTa, 2013

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

Ne n/n

1

McToYHmK

DNEeKTPOHHBIN KaTanor Hay4yHon 6ubnnotekn BopoHEXCKOro rocy4apCTBEHHOr0
yHuBepcuteTa. - (http // www.lib.vsu.ru/).

Obpa3oBaTenbHbI NOPTaN «INEKTPOHHBIA YHUBEpCMTET BI'Y».- (https://edu.vsu.ru/)

96C NaHb, JInueH3noHHbIM fgorosop Ne3010, (c 01/03/2024 no 28.02.2025) 06/02 24 ot
13.02.2024 (c pononHuUTeNbHbIM cornawieHnem Nel oT 14.03.2024),

3BC «YHuBepcuteTckas bubnunoteka online» (KoHTpakT Ne3010 06/11 23 o1 26.12.2023 (c
26.12.2023 no 25.12.2024),

9bC «KoHCYyNbTaHT cTyaAeHTa» - JInueH3noHHbIn gorosop Ne980KC/12-2023 / 3010-06/01-24
0T 24.01.2024 ¢ 24.01.2024 no 11. 01.2025),

dnekTpoHHas 6ubnnoteka BrY, Jorosop Ne1C-208 o1 01.02.2021 ¢ OO0 «LUKB «BUBKOM» 1
000 «AreHTCcTBO «KHUra-CepBnC» 0 CO34aHMM DNEKTPOHHOM brubanoTekn BIY, (¢ 01.02.2021
no 31.01.2027),

9b6C BOOK.ru, forosop Ne3010 15/983 23 ot 20.12.2023, (c 01.02.2024 no 31.01.2025).



16. MepeuyeHb yueOHO-MeTOogUUYECKOro obecneyeHus A1 CaMOCTOATENIbHOW PaboThI

No NcToYHMK
n/n
1 MpakTuKyM Mo Kypcy "MoaenvmpoBaHue cuctem" [IneKTPOHHbIN pecypc] : y4ebHo-

MeToamndeckoe nocobue onsa By30B : [A15 CTYL. 4-5 KYpCOB (haK. KOMMNbIOTEP. HAayK AHEB. U
Beyep. hopMbl 06yyeHns; ansa HanpasaeHu: 230200 - MHpopM. cuctemsbl, 230400 - VHGopM.
CUCTEMbI 1 TEXHONOM MK, cneunanbHocTu, 230201 - HgOopM. cuctemsl U TexHonorum]. Y. 1,2 /
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MuTtpodaHoBa , M.A. Ipto4eHKO .— DJIEKTPOH.
TEKCTOBble AaH. — BopoHex : 3paTenbcko-noamrpaguyecknii LeHTp BopoHeXckoro
roCydapCTBEHHOro yHuBepcuTeTa, 2013

2 CupoTta A.A. KoMMblOTEpHOE MOLeNIMPOBaHNE U OLEeHKa INPEKTUBHOCTU CIIOXKHBLIX CUCTEM.- M.:
TexHocepa, 2006, 256 c.

17. O6bpasoBaTesibHble TEXHOJIOTMMU, UCNOJIb3YyeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CcMeLLlaHHoe obyuyeHue):

Ona peanusauum y4ebHoOro npouecca UCnob3yoTcs:

1) NO Microsoft B pamkax nognucku "Imagine/Azure Dev Tools for Teaching", norosop Ne3010-16/96-18 oT
29 pekabps 2018r.

2) Mpwn NpoBeAEeHNN 3aHATUA B ANCTAHLNOHHOM pexmuMme 00y4eHUst NCMoJib3yTCA TEXHUYECKNE 1
NHOPMaLMOHHbIE pecypchl

Obpa3oBaTenbHOr0 nopTana "INeKTPOoHHbIN yHMBepcuTeT BIY (https:\\edu.vsu.ru), 6a3umpytolierocs Ha
CUcTeMe ANCTaHumMoHHoro oby4yeHmsa Moodle,

pa3BepHYTOW B YHUBEPCUTETE, a TaKxXe Apyrue fOCTyMHbIe pecypchbl ceT NHTepHeT.

3) MO MaTnab B pamkax NoANUCKN YHMBEPCUTETCKAsA NNLEH3NS Ha NPOrpaMMHbIN KoMnekc gns 9BM -
MathWorks MATLAB Campus-Wide Suite no gorosopy 3010-16/118-21 o1 27.12.2021 (zo 01.2025).

18. MaTepuaano-TeXHuquKoe obecneyeHue OAUCLMUNIIUHBI:

(Npu ncnonb3oBaHuMM NabopaTopHOro obopyaoBaHUS yKa3biBaTb MNOJHbLIA NepeyeHb, Npu 60bLLIOM
Konn4yecTBe 060py10BaHNS MOXHO BbIHECTY AaHHLIA Pa3fen B NpuioXeHue K paboyei nporpamMmme)

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

YyebHas ayanTopusi: KOMNbloTep npenogasaTtens i5-8400-2,8T L, MmoHMTOp € XKK 19", MynbTUMEONNHbIN
MPOEKTOp, 3KPaH, BMAEOKOMMYTATOP, MUKPOGOH, ayaAnoCcucTeMa, CneunannsnpoBaHHas mebenb: 0OCKM
MenoBble 2 WT., CToNbl 60 WT., naBku 30 WT., CTyNbsa 64 WT.; [OCTYN K hoHAaM y4ebHO-MeToanYeCcKon
JOKYMEHTaLWN 1 3N1eKTPOHHbLIM B1bnoTeyHbIM cuctemam, Boixoq B MHTepHeT.MO: OC Windows v.7, 8, 10,
Habop yTnnut (apxmBaTtopsl, hann-meHenxepsl), LibreOffice v.5-7, Foxit PDF Reader.

2) KomnbloTepHbIn knacc (oamH n3 Nel-4 kopn. la, aya. Ne 382-385)

YyebHas ayanTopus: cneymnanmsnposaHHas mebenb, nepcoHasbHble KOMMboTepbl Ha 6ase
i5-9600KF-3,7TTu, MoHUTOpPLI XKK 24" (16 WT.), cneuynanm3nposaHHas mebesb: A0CKa MapkepHas 1 wrT.,
cToNbl 16 WT., CTyNba 33 WT.; BOCTYN K poHAaM y4ebHO-MeTOANYEeCKON AOKYMEHTALUN N 3IEKTPOHHbLIM
N30aHUAM, LOCTYMN K INEKTPOHHbIM 61MBANOTEYHBIM CUCTeMaM, Bbixod B VIHTepHeT.MN0: OC Windows v.7, 8,
10, Habop yTunnt (apxusaTopsl, hann-meHenxepsbl), LibreOffice v.5-7, Foxit PDF Reader

19. OueHo4YHbIe CpeAcTBa ANA NPOBEeAEHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun



MopsALOK OLEHKUN 0CBOEHUS 0ByvatowmmMmcs y4ebHoro MaTeprana onpeaenseTcs CofepXXaHuem
CneayoLwmnx pa3aenos AUCLUMNHBI:

No
n/n

Pazpenbl ancumnanHbl Kon
(Mmomynu) KOMMeTeHLnmn
Pazpensl 1-2 MNK-1

MogenupoBaHue Kak
YHUBEPCAbHbI METOL
NMO3HaHNA N UCCenoBaHmA
CUCTEM.

TunoBble MaTeMaTU4yeckune
CXeMbl, UCMOJIb3yeMble Npu
pa3paboTKe KOMMbIOTEPHbIX
MOAEeNen CUCTEM

Paspoensbl 1-2 NK-1
MoLenmpoBaHue Kak
YHUBEPCabHbIA METOL,
NMO3HaHNSA 1N NCCNenoBaHMA
CUCTEM.

TunoBble MaTeMaTUYeCcKme
CXEeMbl, UCMOJIb3YeMblE NpPK
pa3paboTKe KOMMbIOTEPHbIX
MOAENIEN CUCTEM

Pa3zpgensl 3-5
AnroputMmnsaumns
UMUTALNOHHON MOENN.
TexHonornm opraHmnsaLum
npoBeAeHns MMUTALNOHHOIO
3KCMepuMeHTa.
MoZenmpoBaHue CUCTEM U
CeTeln MaccoBoro
obcnyxneaHus.

Kon
NHANKaTopa

MK-1.2

MK-1.3

OueHoY4Hble cpencTBa A4
TeKyLlen atTectaumm

KoHTponbHas paboTa no
COOTBETCTBYIOLLUM
pasgenam uam Tect

KoHTponbHas paboTa no
COOTBETCTBYIOLLUM
pasgenam uam Tect

NabopaTopHble paboThl 1-3



Pa3penbl oucymnanHbl Kon Kopg
(mogynn) KOMMNeTeHLnn
Pazpgensl 1-2 MK-2 MK-2.1

MopennpoBaHue Kak
YHUBEPCa/bHbI METOL,
MO3HAHWA N NCCNenoBaHMA
CUCTEM.

TunoBble MaTeMaTUYyeCcKme
CXEMbI, UCMOJIb3yEMbIE NPU
pa3paboTKe KOMMbIOTEPHbIX
MOAENEN CUCTEM

Pa3zpensl 3-5
AnroputMmnsaLuns
VMNTaLMOHHON MOoaenu.
TexHonornn opraHmnsauun u
npoBeAeHNs MMUTALNOHHOIO
3KCMNepMMeHTa.
MogLennpoBaHue CUCTEM U
CceTell MaccoBoro
obcnyxneaHus.

Pa3zpgenbl 1-2 MNK-2 MK-2.2
MogoennpoBaHue Kak
YHUBEPCa/bHbI METO,
MO3HAHWA N NCCIe0BaHMNA
CUCTEM.

TunoBble MaTeMaTUYyeCcKne
CXEMbI, UCMOJIb3yEeMbIE NPU
pa3paboTKe KOMMbIOTEPHbIX
MOAENEeN CUCTEM

Pa3zpensl 3-5
AnroputMmnsauuns
VMNTALNOHHON Moaenu.
TexHonorny opraHmnsaLum u
npoBeAeHNs UMUTALMOHHOIO
3KCNepuMeHTa.
MogLennpoBaHue CUCTEM U
CeTel MaccoBoro
obcnyxnBaHus.

NHIOVKaTOpa

OueHoYHbIe cpeacTBa 4N4
TeKyllen aTTecTaumm

KoHTponbHas paboTa no
COOTBETCTBYIOLUM
pasgenam uam Tect

JNabopaTopHble paboThl 1-3

KoHTponbHas paboTa no
COOTBETCTBYIOLUM
pasgenam uam Tect

JNabopaTopHble paboThl 1-3



Ne Pa3penbl oucymnanHbl Kon
n/n  (mogynn) KOMMeTeHLUMN

5 Paspoensl 1-2 MK-2
MopennpoBaHue Kak
YHUBEPCa/bHbI METOL,
MO3HAHWA N NCCNenoBaHMA
CUCTEM.

TunoBble MaTeMaTUYyeCcKme
CXEMbI, UCMOJIb3yEMbIE NPU
pa3paboTKe KOMMbIOTEPHbIX
MOAENEN CUCTEM

Pa3zpensl 3-5
AnroputMmnsaLuns
VMNTaLMOHHON MOoaenu.
TexHonornn opraHmnsauun u
npoBeAeHNs MMUTALNOHHOIO
3KCMNepMMeHTa.
MogLennpoBaHue CUCTEM U
CceTell MaccoBoro
obcnyxneaHus.

6 Paspoensbl 1-2 MK-2
MogoennpoBaHue Kak
YHUBEPCa/bHbI METO,
MO3HAHWA N NCCIe0BaHMNA
CUCTEM.

TunoBble MaTeMaTUYyeCcKne
CXEMbI, UCMOJIb3yEeMbIE NPU
pa3paboTKe KOMMbIOTEPHbIX
MOAENEeN CUCTEM

Pa3zpensl 3-5
AnroputMmnsauuns
VMNTALNOHHON Moaenu.
TexHonorny opraHmnsaLum u
npoBeAeHNs UMUTALMOHHOIO
3KCNepuMeHTa.
MogLennpoBaHue CUCTEM U
CceTel MaccoBoro
obcnyxnBaHus.

[MpomMe)xyTo4Hasa aTTecTaums
dopMa KOHTPOJIS - DK3aMeH
OueHoYHble CpeacTBa A8 NPOMEXYTOYHOM aTTecTaummn

MNepeyeHb BOMNPOCOB, na60paToprle 3afa4qn

20 Tunosble OLEHOYHbIe cpenctea M MeToguveckue MatTepuanbl, onpeagensoliue npouenypbl

OLeéHUBaHuA

20.1 TeKyL UMW KOHTPOJb YCNEeBaeMoCTH

Kopg

NHIOVKaTOpa

MK-2.3

MNK-2.4

OueHoYHbIe cpeacTBa 4N4
Tekyllen aTTecTaunm

KoHTponbHas paboTa no
COOTBETCTBYIOLUM
pasgenam uam Tect

JNabopaTopHble paboThl 1-3

KoHTponbHas paboTa no
COOTBETCTBYIOLUM
pasgenam uam Tect

JNabopaTopHble paboThl 1-3



TeKkyLwasa aTTecTaumns NpoBoANTCS B COOTBETCTBMU C [0NI0XKEHNEM 0 TEKYLLEN aTTecTaumnm obyyarowmnxcs
Mo nporpamMmam BbicLiero obpa3oBaHns BOpoOHEXCKOrO roCy1apCTBEHHOM0 YHMBEPCUTETA. TekylLulas
aTTecTauus NpoBoAUTCS B hopMax YCTHOrO onpoca (MHAMBMAYaAbHbIA ONpoC, PpoHTabHas Becena) u
MUCbMEHHbIX PaboT (KOHTPOJIbHbIE, TabopaTopHble paboTsl). MpU OLLEHNBAHMM MOMYT NCMO/Ib30BATLCS
KOJIMYECTBEHHbIE TN KAYECTBEHHbIE LLKAJbl OLEHOK.

TeKyLLNi KOHTPOJIb YCrIEBAEMOCTH M0 AUCLINMINHE OCYLLIECTBASETCS C MOMOLLbLIO CAEAYIOLMX OLIEHOYHbIX
CPeacTs:

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

HavnmeHoBaHue
No MNpefcTaBsieHNe OLEHOYHOro cpeacTBa B
OLIeHOYHOr o KpuTtepun oLeHKN
n/n doHpe
CpeLcTBa
1 |2 3 4
MpaBuibHbIA OTBET - 3a4TEHO,
y Bonpockl no Temam/pasgenam HenpaBUbHbIN NN
1 |YcTHBIN onpoc o
LNCLNMINHDI MPUHLNMNANLHO HETOYHbIN OTBET -
He 3a4TeHo
KoHTponbHas
) paboTa no TeopeTunyeckune BOMPOCHI Mo LLIKasibl OLleHnBaHNS COOTBETCTBYET
pasnenam TemaM/pasgenam LUCLMUMIINHBI npusefeHHon B pasgene 19.2
ANCLUUMNHDI
OLLeHKa «OTJIMYHO» BbICTABJIAETCH
CTYOEHTY, ecnm Kon4ecTso
NMpaBWJibHbIX OTBETOB COCTaB/sAET
CopepxunT 32 TeCTOBbIX BOMNPOCA, 3a 28-32,
3 [Tect NpaBUJSIbHbIA OTBET Ha KaXXAbIN 13 OLleHKa «xopowo» - 24-27,
KOTOpbIX gaeTcs 1 6ann. OLeHKa «y[0B/ETBOPUTESIbHO» -
17-23,
OLeHKa «Hey0B/NeTBOPUTESIbHO» -
16 n meHee.
Mpn ycnewHOoM BbIMNOJIHEHUN
CopepxuTt 3 nabopaTopHbIX 3a4aHuns, paboThbl CTaBUTCS OLEHKA 3a4TEHO U
NabopaTopHas npegycMaTpuBatowme pas3paboTky, OCYLLEeCTBNSAETCH OOMNYCK K
4 0aboTa TeCTUpOBaHMe 1 3KCnayaTaumio _ |[px3ameny, B npoTuBHOM Ciydae
KOMMbIOTEPHbIX UMUTALNMOHHBIX MOLesien |CTaBUTCA OLEHKa He 3a4TEeHO U
NH(OPMaLMOHHBIX NPOLLeCCoB 1 cncteMm  |obyyaloWwmnnes He AoNycKaeTcs K
3K3aMeHy.
KaXK bl KOHTPOIbHO-U3MEPUTENbHLIN
MaTepuan 4ns nposeneHuns
KM NPOMEXXYTOYHON aTTecTauumn BKIOHaeT 2
y ; o |LWKanbl oueHBaHUA NpuBeLeHbl B
5 [npomexyTo4HoW 33/\aHN7 BOMPOCOB AN KOHTPONIA 3HAHNM, pasgesne 19.2
aTTecTauun YMEHUN 1 BNafleHin B paMKaxX OLLEHKM
YPOBHS CPOPMUPOBAHHOCTH
KOMMeTeHLNN.

MpuMepHas CTpyKTypa TecTa (BapuaHT Tecta)

TecT npoBepkM 3HaHUMN NO Kypcy «MopenupoBaHue CUCTeM>»

Mpumepbl BONPOCOB

1. NMocTaHOBKA 3a4a4M CUHTe3a CUCTEM npepnosiaraeT 3agaHue clefylolmnX UCXOAHbIX OaHHbIX:



a) XapaKTEePUCTUKMN BHELLHENR cpelbl, CTPYKTYPY U NapaMeTpbl BapuaHTa CUCTEMbI, OLlEHOYHOe
oTobparkeHue;

6) MHOXXECTBO XapaKTEPUCTUK BHELLIHEN CPelibl, PECYPCHbIE OrPAHNYEHNS, KPUTEPUANIbHBIE OFPaHUYEHNS,
NpaBWIo NPeLnoYTEHNS B BULE 0TOOpaXKeHus;

B) MHOXXECTBO XapaKTepUCTUK BHELUHEN Cpeflbl, PeCypCHble OrpaHnyeHuns, KputTepuasibHble OrpaHnYeHns,
KpUTEPUI MPUHATUA peLLeHNi;

r) MHOXXeCTBO XapaKTePUCTuK BHELLHEN cpenbl, peCypCHblE OrpaHNYeHns, KpUTEPUasibHblE OrpaHNYEHNS,
npaBnno NpennovYTeHna B snae 6I/IHapHOFO OTHOLWIeHWnA nopanka,

[l) XapaKTepUCTUKIN BHELLHEN Cpelbl, CTPYKTYpa 1 NapameTpbl BapuaHTa CUCTEMbI, OLLEHOYHOe
oTobparkeHne, KpUTepuin NPUHATUA PELLEHNIA.

2. lnA OuEeHKN BepPOATHOCTN COObLITUA B XO4,e KOMNbIOTEPHOI0 3KCNEepMMeHTa € ToO4HoCTbio 0.05
rapaHTupoBaHHo npu t,, =1.96 TpebyeTcs

a) 85 ucnbiTaHui
6)185 ncnbiTaHmn
B)285 ncnblTaHun
r)385 ncnbiTaHuin
A)
€)585 ncnbiTaHnn

485 ncnblTaHn

X)1085 ncnblTaHUn

bnaHk oTBeTa

ono , Ne rpynnbl

Homep Bonpoca|OTBeT (bykBa)|Pe3ynbTaT (+, -)

ulbJwnN

NTor

MpumMep nabopaTopHbIX 3apaHUK
JlabopaTtopHas pabora Nel

«CTpaTeruyeckoe U TaKTU4eckoe nJiaHMpoBaHWE MOAENIbLHOIO SKCNEPUMEHTA Npyu NpoBeAeHUMU
oueHKU 3¢p(HeKTUBHOCTU CUCTEM METOAOM CTaTUCTUYECKUX UCNbITaHuM B cpepe MATLAB»

Lenb p360Tbl: NpPakKTn4ecKoe n3y4yeHmne MeTonoB CTpaTern4eCckoro N TakKTn4eCckoro niaaHMpoBaHMA
MOJE/IbHOI0 3KCNeEpMMeHTa, OCBOEHNE HaBblIKOB 3KCMEPUMEHTaAJIbHbIX nccnenoBaHum npn pa60Te Cco
CTATUCTUYECKUMUN UMUTALMOHHBIMW MOLENISIMA CUCTEM B XOL4e OUEHKU X 3PPeKTUBHOCTH.

BapuaHT Nel. [TpoBecTu CcTpaTermyeckoe n TakTU4eCcKoe njaHnpoBaHne MoLesibHOro sKCnepuMeHTa.



BbixogHOW peakumen CMCTEMbI ABASETCA C/lyYaHas BeNNYMHA, pacnpefesieHHas no 3akKoHy
3KCTPEMasibHOro 3HayeHus. GakTopamu sensaoTcs napameTpsl: ax|(-2; 1), b[](1; 3,5). OueHuTs
nokasaTtesib 3(PPeKTUBHOCTY CUCTEMBI - Ancnepcuto. loseputenbHbid MHTepsan d, = 0,08 ¢ ypoBHeM
3Ha4yumocTun a = 0,06.

MpuBenéHHble HUXKe 3a4aHUA PeKOMEeHAYyeTCA UCNOoJIb30BaTh NPY NPoBeAeHUMU
AWArHOCTMYeCKuUX paboT AN OLLEeHKN OCTAaTO4YHbIX 3HAHUN NO AUCLUNIIMHE

Bonpochbl ¢ BbIbopom

1. MocTaHOBKa 3alla4yM CUHTE3a CUCTEM NPeAnosaraeT 3ajlaHne CaeayoLnX NCXOLHbIX AaHHbIX:

a) XapaKTepUCTWUKW BHELWIHEeN cpeflbl, CTPYKTYpPY U nMapameTpbl BapuaHTa CUCTEMbI, OLLEHOYHOE
oTobpakeHue;

6) MHOXXECTBO XapakTePUCTNK BHELLHER Cpefbl, PECYPCHbIE OrpaHNYeHUs, KpUTeprabHble oOrpaHnyeHuns,
NpaBuUSIo NPELNOYTEHMNS B BUAE 0TOBParkeHUs;

B) MHOXXECTBO XapaKTEPUCTUK BHELUHEN Ccpelbl, PeCYpCHbIe OrPaHUYEHNS, KpUTEpPUabHble OrpaHNYeHUS,
KPUTEPUI MPUHATUSA pPeLUEHNA;

M) MHOXECTBO XapaKTePUCTVK BHELUHeN cpelibl, PeCYypCHbIe OrpaHNYeHNs, KpUTepraibHble OrpaHNYeHus,
NpaBWIo NPeanoYTeHUs B BUe BUHAPHOr0 OTHOLLEHUS MOPSIKA;

L) XapaKTepuCTWKW BHELWHeN cpenbl, CTPYKTypa W nMapaMeTpbl BapMaHTa CUCTEMbl, OLEHOYHOEe
oTobpaXKeHNe, KPUTEPUA NPUHSATUS peLleHni.

2. DBOJIOLMOHHAA TEXHOJIOrMYecKas cxemMa CMHTe3a CJIOXKHbIX CUCTEM BKJIKOYaeT 3Tanbl:

a) 1eKOMMNO3uLIMK, KOMMO3ULNW, reHepaLi BapuaHToB, aHaNn3a BapMaHTOB;

6) reHepauun BapuaHTOB, MOAEIMPOBAHUS U aHaNn3a 3¢h(HEKTUBHOCTM BapnaHToOB, BbiIbOpa BapMaHTOB;
B) KOHLENTYanbHOro, PYHKLMOHANbHOIO, MH(OPMALMOHHOMO, KOHCTPYKTUBHOMO CUHTE3a;

) KOHLENTYasbHOro, (hYHKLIMOHAIbHOIr 0, TEXHUYECKOr0, KOHCTPYKTUBHOMO CMHTE33;

a) KOHLUENTYaJbHOr o, (*)yHKLI,I/IOHaJ'IbHOFO, TEXHNYECKOro, KOHCTPYKTUBHOIO CUHTE3a U NCMbITaHWIA;



3. I'Ipvl pa3pa60TKe UMUTALNOHHON Moaenun peann3yroTca cnegyowme Tunbl OTHOLEeHN nonobuns
cncTem:

a) abcTpakTHas - gm3nyeckas, pusmyeckas - abCcTpakTHas;

6) dhn3nyeckas - abcTpakTHas, abCcTpakTHas - uUsnyeckas;

B) abCTpakTHasa - abcTpakTHas, u3nyeckas, - husnyeckas;

r) msmyeckas - gusnyeckas, abcTpakTHas - abcTpakTHas;

[1) OTHOLLIEHNEe 3KBUBANEHTHOCTM

€) roMmoMopdun3M BUHAPHbLIX OTHOLLIEHWNA

4. OCHOBHble 3Tanbl pa3pa60TK|/| UMNTaLWMOHHON MOLENN BKOYALOT:

a) coaep)xaTesbHOe onucaHue obbekTa MOAeNNPOBaHWA, onpeaesieHne KOHLENTYalbHOW Momenu,
MOCTPOEHNEe MaTeMaTUYecko Moaenu, paspaboTka MOAENNPYIOLWEro anropMTMa, NporpaMMupoBaHue,
TeCcTUpOBaHME 1 MPOBepKa alleKBAaTHOCTW, MNJAHWPOBaHME 3KCMepUMeHTa, peanu3auus nnaHa,
BTOpMYHasi 0bpaboTka 1 aHann3 pesybTaToB, OLEeHKa 3PMEKTUBHOCTY BapUaHTOB;

6) onpeneneHne obbekTa U LeNen MOOENUPOBAHUA, OnMpelesieHne KOHLENTyaJlbHOW MOnenwu,
COCTaBfieHMe KOMMOHEHTHOW MOAenn, MNOCTPOeHWe MaTeMaTum4yeckon monenu, paspaboTka
MOLeNiMpyLwero aaroputma, nporpaMMupoBaHue, TeCTUpPOBaHME W MPOBepKa afLeKBATHOCTH,
nnaHUpoOBaHWE 3KCNEepUMEeHTa, peanunsauusa nnaHa, BTopuyHas obpaboTka pes3ynbTaToB, OLEHKa
3 heKTUBHOCTN BapUaHTOB;

B) coLep)xaTesibHOe onucaHne obbekTa MOAENMPOBaHUA, onpefesieHne KOHUeNTyalbHOW Mogenmu,
pa3paboTKa CTPYKTYPHO-DYHKLUMOHANbHON UAn 0B6beKTHOM MOLenun, NoCTPOeHNe MaTeMaTU4ecKomn
mMogenun, paspaboTka MoAeNMpPYOLWEro airopuTmMa, NporpaMMupoBaHmne, NpoBepka afeKBaTHOCTU U
TeCcTupoBaHue, MNAaHWPOBAHME IKCNEPUMEHTA, peann3aumns naaHa u HakomnJeHne AaHHbIX, BTOPUYHaNA
0bpaboTKa pe3ynbTaToB, aHa/IM3 BapMaHTOB;

r) onpedefieHve Lenen MoAennpoBaHus, onpeieneHne KOHUENTyanbHOW Moaenun, opmanusaums,
MOCTPOEHNE MaTeMaTUYecko Moaenu, pa3paboTka MOAENUPYIOLWEro anropuTMa, NporpaMMUpoBaHue,
NMPOBepPKa aflekBaTHOCTW, TECTUPOBAHME, TMJaHNPOBAHUE 3KCMEPUMEHTa, peann3aumns niaHa, aHanms
pe3ynbTaToB;

[) colepXaTesbHoe onncaHne obbekTa MOAENMPOBAHUS, onpeaesieHne KOHLEeNTyalbHON Moaenu,
nocTpoeHne YyHKLMOHANbHOW MoLenn, pa3paboTKy MoLenvpyoLwWwero anaroputmMa, NporpaMmMupoBaHue,
TecTUpoBaHVe, NPOBEepPKa aflekBaTHOCTW, TECTUPOBAHME, MAAHMPOBAHMME IKCMEPUMEHTA, peann3aumns
nfAaHa, aHaAu3 pe3ybTaToB.



5. MaTemaTu4yeckasa D-cxema ncrnosib3yeTca AJ1d NoCTPOeHns:

a) HenpepbIBHO-CTOXAaCTUYECKUX Modenen;

6) ANCKPETHO-AEeTEPMUHMNPOBAHHBLIX MOAENEN;

B) HeNnpepbIBHO-AETEPMUHNPOBAHHbIX mMogenenm;

r) ANCKPETHO-CTOXaCTUYECKUX MoAenen;

[) 0eTEPMUHUPOBAHHbLIX MOLeNen;

€) ceTeBbIX Moaesnen;

X) rnbpnaHo-KOMOMHUPOBaHHbLIX MOAeNen.

6. MaTeMaTn4yeckas F-cxeMa 1MCnosib3yeTcs AJisa NoCTPOEeHUS:

a) HenpepbIBHO-CTOXaCTUYECKUX Modenen;

6) ANCKPETHO-AEeTEPMUHMPOBAHHBLIX MOAENEN;

B) HeNnpepbIBHO-AETEPMUHNPOBAHHbIX mMogenen;

r) ANCKPETHO-CTOXaCTUYECKUX MOoAenen;

[1) KOMBMHMPOBAHHbLIX MOLENEN;

€) HOBbIX MOJenen;

) TMbpuaHbIX Mogenen.

7. MaTeMaTun4yeckasa P-cxema MCNonb3yeTca A8 NOCTPOEHMUS:

a) HenpepbIBHO-CTOXAaCTUYECKUX Modenen;

6) ANCKPETHO-AEeTEPMUHMPOBAHHBLIX MOAENEN;



B) HEeNnpepbIBHO-AETEPMUHNPOBAHHbIX mMogenen;

r) ANCKPETHO-CTOXaCTUYECKUX Moaenen;

[1) KOMBMHMPOBAHHO-TUBPUOHBIX MOLENEN;

€) ceTeBbIX MOAesen;

) TMbpuaHbIX Mogenen.

8. MaTeMaTn4yeckas Q-cxema UCMosib3yeTcs A8 NoCTPoeHmns:

a) HenpepbIBHO-CTOXaCTUYECKUX MOdeNnen;

6) ANCKPETHO-AEeTEPMUHNPOBAHHBLIX MOAENEN;

B) HEMPEPbLIBHO-AETEPMUHIPOBAHHLIX MOAENEN;

) ANCKPETHO-CTOXaCTUYECKUX Moaenen;

[1) Mogenen CUCTEM MacCoBOro 06Cy>X1MBaHms;

€) ceTeBbIX MoAesnen;

X) TmMbpnaHbIX Mogenen.

9. MaTeMaTunyeckas N-cxeMa UCMosib3yeTcs 4S8 NOCTPOEHUS:

a) HEMPEPLIBHO-CTOXaCTUYECKUX MoAenen,;

6) ANCKPETHO-AETEPMUHMPOBAHHBIX MOLeNeil;

B) HEMPEPbLIBHO-AETEPMUHNPOBAHHbIX MOLENEN;

) OUCKPETHO-CTOXaCTUYeCKNX Moaenen;

I1) KOMBMHMPOBAHHbLIX MOLENEN;



€) ceTeBbIX Moaenen;

K) Mogenen peakTUBHbIX CUCTEM.

10. MaTeMaTun4eckas A-cxeMa UCNOJIb3yeTCs 415 NOCTPOEHUS:

a) HEMNPepPbIBHO-CTOXaCTUYECKNX MoAenen,;

6) ONCKPETHO-0ETEPMUHNPOBAHHLIX MOLENENR;

B) HEMPEPbIBHO-AETEPMUHNPOBAHHbIX MOLENEN;

) OUCKPETHO-CTOXaCTUYeCKUX Modenen;

I1) KOMBMHMPOBAHHbLIX MOLENEN;

€) ceTeBbIX Moaenen;

) TMbpnaHbIX Moaenen.

11. MaTemaTnyeckas cxema lNHyanm -Xapena ncnonb3yeTcs a8 noCcTPoeHus:

a) HEeNnpPepPbIBHO-CTOXaCTUYECKNX MoAenen,

6) ONCKPETHO-0EeTEPMUHUPOBAHHLIX MOAENEN;

B) AE€TEPMUHNPOBAHHbLIX MOAENEN;

r) ONCKPETHO-CTOXaCTUYECKNX mMoaenen;

[l) CeTeBbIX MOOENEN CUCTEM;

€) MoLenen peakTUBHbLIX CUCTEM;

X) TMbpnaHbIX Moaenen.

12. MaTtemaTun4eckas D-cxeMa onmncbiBaeTCs cnepyrouwnm Ha60pOM OaHHbIX:



a) MHOXXECTBO NO3WLMIA, MHOXXECTBO NepPexoAoB, BXOAHAN (MYHKLMS, BbIXOAHAS (YHKLUNS, (YHKLMUA
MapKUPOBKMY;

6) ancaBnT BXOAOB, aNhaBUT COCTOSHWIA, anctaBnUT BbIXOL0B, CEMENCTBO MAaTpPWL, BEPOSTHOCTEN
nepexofos;

B) aJipaBUT BXOLOB, aJipaBuUT COCTOSHMI, andaBUT BbIXOLO0B, ONepaTop nepexonos, onepaTop BbIXOLO0B;

) MHOXECTBO MOMEHTOB BPEMEHMW, MHOXKECTBO BXO[HbIX BO3EACTBNIA, MHOXXECTBO COCTOSHUI,
MHO>KECTBO BbIXOLHbIX peakumnii, AndgepeHLmnansHoe ypaBHeEHNE 4151 COCTOSIHUIA, ONepaTop BbIXOLO0B;

1) MHOXXeCTBO BXOAHOIr0 NOTOKa, MHOXECTBO COCTOSHUA, MHOXKECTBO MOTOKA 06Cﬂy>KVIBaHVIFI, MHO>XeCTBO
BbIXOAHOI0 NOTOKa, MHOXECTBO BHYTPEHHNX MapaMeTpPOB, a/iIrTOPUTM beHKLI,I/IOHI/IpOBaHI/IFI;

€) MHOXXECTBO MOMEHTOB BPEMEHW, MHOXECTBO BXOAHbIX BO3AENCTBUIA, MHOXXECTBO YNPaBASOLLMX
BO3/J1€ACTBUIA, MHOXECTBO COCTOSIHWI, MHOXXECTBO BbIXOAHbLIX PEaKLUiA, orepaTop NepexooB, onepaTop
BbIXO/0B.

13. MaTtemaTu4yeckas F-cxema onucbiBaeTCa cneayowmnm HabopoM AaHHbIX:

a) MHOXXECTBO MO3MLUIA, MHOXXECTBO NepexofioB, BXOAHAA PYHKLUMS, BbIXOAHAS DYHKLUNS, PYHKLMS
MapKMPOBKM;

6) andasnT BXOAOB, antaBUT COCTOAHMI, aNaBUT BbIXOLOB, CEMENCTBO MaTPUL, BEPOATHOCTEN
nepexonos;

B) aNhaBUT BXOLOB, aNaBMT COCTOSHMIA, aNhaBUT BbIXOA0B, ONepaTop NePexXonoB, ONepaTop BbIXOAOB;

) MHOXXeCTBO MOMEHTOB BPEMEHU, MHOXXECTBO BXOAHbLIX BO3AENCTBUN, MHOXKECTBO COCTOSHUN,
anggepeHumansHoe ypaBHeHWe s COCTOAHUIA, onepaTop BbIXOLO0B;

[1) MHOXKECTBO BXO4HOI0 MOTOKa, MHOXXECTBO COCTOSHWI, MHOXKECTBO MOTOKa O6CJ'Iy)KVIBaHVIFI, MHO>XeCTBO
BbIXOA4HOIO MOTOKA, MHOXXECTBO BHYTPEHHUX NapaMeTpoB, aJiIrOPUTM (PYHKLIMOHMPOBAHWS;

€) MHO)KeCTBO MOMEHTOB BPEMEHW, MHOXKECTBO BXOLHbLIX BO3AENCTBUIA, MHOXECTBO YNpPaBaAoLL X
BO34EeNCTBUN, MHOXECTBO COCTOSHUI, MHOXXECTBO BbIXOAHbLIX peakuuii, onepaTop Nepexonos, onepaTop
BbIXO/10B.

14. MaTemaTunyeckas P-cxeMa onuncbiBaeTCa cnegytowmm Habopom OaHHbIX:

a) MHOXXECTBO MO3ULINIA, MHOXECTBO NEPEXO0B, BXOAHAS (PYHKLMSA, BbIXOAHAS YHKUUS, (YHKLUS
MapKUPOBKY;



6) ancaBnT BXOAOB, aNhaBUT COCTOSHWIA, ancaBuUT BbIXOA0B, CEMENCTBO MAaTPWL, BEPOSTHOCTEN
Nnepexonos;

B) aNhaBUT BXOJ0B, aNPaBMT COCTOSHMIA, aNaBUT BbIXOL0B, ONepaTop NEPEXOA0B, ONEPATOP BbIXOAOB;

) MHOXKECTBO MOMEHTOB BPEMEHW, MHOXECTBO BXO[IHbIX BO3E/ACTBNI, MHOXXECTBO COCTOSHUI,
angdepeHLanbHoe ypaBHeHNe A8 COCTOSIHWIA, onepaTop BbIXOL0B;

[1) MHOXXECTBO BXOJHOI0 MOTOKA, MHOXECTBO COCTOSIHNIA, MHOXXECTBO NOTOKA 06C/1y)XMBAHWS, MHOXXECTBO
BbIXOZHOI O NMOTOKa, MHOXKECTBO BHYTPEHHWX NapaMeTpoB, anropuTM (PyHKLUOHNPOBAHNS;

€) MHO)KeCTBO MOMEHTOB BPEMEHW, MHOXXECTBO BXOAHbIX BO3LENCTBIIA, MHOXECTBO YrpPaBAsoLLMX
BO3AENCTBUIA, MHOXXECTBO COCTOSIHWIA, MHOXECTBO BbIXOAHbLIX PeaKLMii, onepaTop NEPEXOA0B, ONEPaTop
BbIXOJ0B.

15. MaTtemaTun4eckas Q-cxemMa onmncbiBaeTCH cnepyrownm Ha60p0M OaHHbIX:

a) MHOXXECTBO NO3WLMIA, MHOXXECTBO NePexoAoB, BXOAHAN (YHKLWS, BbIXOAHAS (YHKLUNS, (YHKLMUA
MapKUPOBKMY;

6) ancaBnT BXOAOB, aNhaBUT COCTOSHWUIA, ancaBnT BbIXOL0B, CEMENCTBO MAaTPWL, BEPOSTHOCTEN
nepexofos;

B) aJipaBUT BXOLOB, aJiPaBuUT COCTOSHMI, andaBUT BbIXOLO0B, ONepaTop nepexonos, onepaTop BbIXOLO0B;

) MHOXECTBO MOMEHTOB BPEMEHM, MHOXKECTBO BXO[HbIX BO3EACTBNIA, MHOXXECTBO COCTOSHUI,
AndepeHUnanbHoe ypaBHeHNe A8 COCTOSIHWIA, onepaTop BbIXOLOB;

[1) MHOXXeCTBO BXOAHOI0 NOTOKA, MHOXECTBO COCTOSHWUA, MHOXKECTBO MOTOKA 06Cﬂy>KVIBaHVIFI, MHO>XeCTBO
BbIXOAHOI0 NOTOKa, MHOXECTBO BHYTPEHHNX MapaMeTpPOB, a/iIrTOPUTM beHKLI,I/IOHI/IpOBaHI/IFI;

€) MHOXXECTBO MOMEHTOB BPEMEHW, MHOXECTBO BXOJHbIX BO3AENCTBUIA, MHOXXECTBO YNPaBASOLLMX
BO3/J1€ACTBUIA, MHOXECTBO COCTOSIHWIA, MHOXXECTBO BbIXOAHbLIX PEaKLUiA, ornepaTop NepexooBs, onepaTop
BbIXO/0B.

16. MaTtemaTu4yeckas N-cxeMa onucbiBaeTcs cnegyowmm Habopom AaHHbIX:

a) MHOXXECTBO MO3MLUIA, MHOXXECTBO NepexofioB, BXOAHAA PYHKLUMSA, BbIXOAHAS DYHKLUNS, PYHKLUS
MapKMPOBKM;

6) andasnT BXOAOB, antaBUT COCTOAHWI, aNiPaBUT BbIXOAOB, CEMENCTBO MaTPUL, BEPOATHOCTEN
nepexonos;



B) a/ihaBMT BXOZI0B, andaBUT COCTOSAHUI, aNhaBMT BbIXOA0B, ONEpaTop NepexooB, ONepaTop BbIXOAOB;

) MHOXKECTBO MOMEHTOB BPEMEHM, MHOXXECTBO BXOAHbIX BO3AENCTBNIA, MHOXECTBO COCTOSIHUNA,
InddepeHUmanbHoe ypaBHEeHWE O COCTOSHWUIA, onepaTop BbIXO40B;

L) MHOXXECTBO BXOJHOI0 NMOTOKa, MHOXKECTBO COCTOSAHMWIA, MHOXXECTBO NOTOKa 06C/1y>XMBaHWS, MHOXXECTBO
BbIXOZHOI O MOTOKA, MHOXKECTBO BHYTPEHHMX NapaMeTpoB, anropuTM PyHKLUOHNPOBAHNS;

€) MHOXXeCTBO MOMEHTOB BPEMEHMW, MHO)KECTBO BXOAHbLIX BO3AENCTBMIN, MHOXECTBO YNPaBASIOLLMX
BO3AENCTBUN, MHOXXECTBO COCTOSHWI, MHOXXECTBO BbIXOAHbIX PeaKkuuil, onepaTop Nepexonos, onepaTop
BbIXOL0B.

17.0cHOBHbIMK cnocobamMm 3afaHNs MOLESIbHOIrO BpeEMeHW ABNAKTCA:

a) cnocob [xJu cnocob [x];
6) cnocob NpocMoTpa akTUBHOCTEN, cnocob aHanM3a Cnucka CobbITUA, TPaH3aKTHbIA CNOCO06;
B) cnocob NpoCcMoTpa aKTUBHOCTEN, crnocob aHanmn3a cnmcka cobbiTuin, cnocob Ha 0OCHOBE MPOLECCOB;

r) cnocob NPOCMOTpPa aKTUBHOCTEN, cnocob aHanm3a cnncka cobbiTuin, cnocob Ha ocHoBe npoLeccos,
crnocob Ha ocHoBe arperaTos;

[) cnocob npocMoTpa aKTMBHOCTEN, CNocob aHanm3a cnncka cobbiTvin, cnocob Ha 0OCHOBE MPOLLECCOB,
crnocob Ha OCHOBe arperaToB, Cocob Ha OCHOBe TPaH3aKTOoB;

e) cnocob hMKCMpPOBaHHOIO MHTEPBAA U CNocob 0CoBbIX COCTOSAHNS.

X) MHOXXeCTBO BXOAHOI0 MOTOKA, MHOXECTBO COCTOSHUIA, MHOXXECTBO NMOTOKa 006C/Ty)KMBAHUS, MHOXECTBO
BbIXOZHOIO NMOTOKA, MHOXKECTBO BHYTPEHHMX NapaMeTpoB, aaropuTM PyHKLUOHNPOBAHNS;

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

18. OCHOBHbIM NPUHUMNOM, NCMOJIb3YyEMbIM B MaTeMaTUYEeCKON CXeMe COMpsAXeHNAa 371EMEHTOB CJI0XKHOW
CNCTEMDbI ABNAETCA:

a) KaXX bl BbIXOOHOW NOJOC (KOHTAKT) MOXKET OblTb COeAMHEH C HECKONbKMMU BXOAHbLIMU
NoJItoCaMU(KOHTAKTaMM), KakAblh BXOOHOW MOMOC MOXKET ObITb COEANHEH C HECKOIbKUMU BbIXOLHbLIMN
noJitocaMn (KOHTaKTaMu);

6) KaXK bl BbIXOQHOW NOJIIOC MOXKET ObIThb COEANHEH C OOHUM BXOOHbIM MOIIOCOM, KaXXAbli BXOJAHOM
MOJIOC MOXET ObITb COEAUHEH C HECKONbKUMIW BbIXOAHBLIMU MOMOCAMU;

B) Ka)XOblll BbIXOAHOM MOJIOC MOXET OblTb COAMHEH C HECKONIbKMMW BXOAHBIMU MOJIIOCAMWN, KaXK O bl
BXOZHOW MOJIOC MOXXET ObITb coegMHEH C O4HWUM BbIXOAHbLIM MOJIOCOM;

) KaXKAbl BbIXOLHOW MOJIIOC MOXKET OblTb COeAUHEH C OAHUM BXOLHbIM MOJIIOCOM, Ka)XAbl BXOA4HON
NoJtOC MOXKET ObITb COEANHEH C OAHUM BbIXOAHbLIM MOJIOCOM;

a) onepaTop conpaxeHnsa ABNAETCA B3aMMHO-0OHO3Ha4YHbIM.

e) onepaTop conpaxxeHna ABnAaeTcqa ooHO3Ha4YHbIM



19. SnemMeHTbl MOLENN CUCTEMbI MacCOBOI0 06CJ'Iy)KI/IBaHI/IF| DEeNnATCA Ha:

a) aKTUBHbIe (HAKONUTENN), MACCUBHbIE (MCTOYHMKN), aKTUBHO-MACCMBHbIE (KaHasbl 06CNYXXNBaHUS);
6) akTMBHbIE (KaHa bl 06CY)XNBaHNS), NAaCCUBHbIE (MCTOYHWKM), aKTUBHO-NACCUBHbIE (HAKONMUTENN);

B) aKTMBHbIE (HaKOMUTENN), MacCUBHbIe (KaHanbl 06CNYXKNBAHNS ), aKTUBHO-NMACCUBHbIE (MCTOYHUKMN);

’

) aKTUBHbIE (UCTOYHMKM), MACCUBHbBIE (KaHabl 0OCY>XXMBaHWA ), aKTUBHO-MACCUBHbIE (HaKOMUTENN

)
);

I1) aKTUBHbIE (MCTOYHWKM), NACCUBHbIE (HAKOMUTENN), aKTUBHO-MACCKBHbIE (KaHasbl 06CY>XUBaHUS
20. Npwu peanusaunn mogenupytowero anroputma CMO co3gatoTcs cneaytoline MHO)KeCcTBa 06 bEKTOB:

a) maccuebl anemMeHToB TMNa K, U, H, T, R;

6) maccusbl anemeHToB TUNa K, U, H,KO, 30;
B) MaccuBbl 3neMeHTOoB TUna K, U, H, 03, OK;
r) maccuBbl anemeHToB TMNa K, U, R,0K, O3;
) MaccuBbl aneMeHToB TUMa K, U, H, R;

e) maccuBbl aneMeHToB TUMa O3,0K,R.

21. Npwu pa3paboTke KOMMbIOTEPHOM MMUTALMOHHON MOAENN Peasin3ytloTCa cneayoLwmne LUMKIbl B
yKa3aHHOW NocneoBaTelbHOCTH:

a)UMKA MO Waram B AUCKPETHOM BPEMEHMU, LIMKJT MO YWUCY pPeasin3aLnia, LKA No Yucay o6beKkToB
NH(OPMALMOHHOIO B3aUMOAENCTBUSA

6)UMKA MO BLINOJIHAEMbIM paboTaMm, LMK MO YUCY peann3aLumni, LMK no Ynucay o6bekToB
MHOPMALIMOHHOI O B3aUMOAENCTBUSA, LMK MO YUCY COBbITUIA

B)LMKJ MO YUCAy COBLITWI, LMK MO YNCAY peannsaunia, uukn no yncay paboT (akTuBHOCTEN)

F)UMKA MO WaraM B AUCKPETHOM BPEMEHMU, LMK MO YnCNy 06beKTOB, MH(POPMALMOHHOMO B3aUMOAENCTBIS
LMK MO YUCSTY peann3aLnii

[1) LMK N0 YUCNY peannsaunii, LUK Mo Waram B AUCKPETHOM BPEMEHW, LINKJI MO 3/1eMeHTaM MOAENN
CUCTEMbI 1 06BbEKTaM BHELLUHEN Cpeabl;

€) UMK no qyncny pean|/|3au|/||7|, UMK MO WaramMm B AUCKPETHOM BPEeMeHU, LMK NOo Yncny 06bekToB
I/IH(t)OpMaLI,I/IOHHoro B3aMMOJENCTBUS

X)UMKA MO BapuaHTaM 3alaHns UCXOAHbIX AaHHbIX, LMK MO Waram B AUCKPETHOM BPEMEHW, LMK Mo
4yncny o6beKTOB MHHOPMALIMOHHOIO B3aUMOAENCTBISA

22. ANropuTM pernameHTaLum MoaeNbHOr0 BPEMEHN NPeayCMaTPUBAET BbIMOHEHUE CIeAYIOLLIEN
nocnefoBaTeSIbHOCTU AENCTBUI

a) yCTaHOBKa Ha4anbHOr0 COCTOAHWUS CUCTEMbI, OnpenesieHne nepevyHsa 06cayxmBaembix cobbITUR,
KBa3unapannenbHas o6paboTka cobbiTMi, NpupaLLeHne BpeMeHW, NPOBEPKA YC/IOBUSA BbINOJIHEHNS
npupaLeHns

6) onpeneneHue cnocoba 3agaHns MOLESIbHOr0 BpEMEHW, onpefesneHune nepeyHs o6cyXnBaembix
cobbITniA, KBa3unapaanensHas obpaboTka cobbITWIA, MpMpaLLEHE BPEMEHN NPOBEPKA YCI0BMA
OKOHYaHWA npoLecca MoaenMpoBaHna



B) YCTAHOBKA Ha4yaJlbHOro COCTOSIHWUS CUCTEMbI, ONUCAHNE aKTUBHOCTEN, 06paboTka akTUBHOCTEN,
npupaLleHne BpemMeHu, NpoBepKa yCI0BUS OKOHYaAHMS NpoLecca MoAeMpoBaHNs

) YCTAHOBKa Ha4a/ibHOr0 COCTOSIHUS CMCTEMbI, OrpeaeseHne nepeyHs o06cyKMBaeMbix CoObITUN,
KBa3unapasnnenbHas 06paboTka cobbITWIA, NpUpaLLEeHNe BPEMEHW, NMPOBEPKA YCI0BUS OKOHYaHNS
npoLecca MoAenMpoBaHus

[l) yCTaHOBKa Ha4anbHOro cobbiTvs, onpenenieHne nepeyHa 06cayxmBaembix CObbITUN,
KBa3unapannenbHaa obpaboTka cobbiTuin, NnpupalleHne nepeyvHs cobbiTUn, NPOBEPKA YCIOBMA OKOHYaHUS
npoLecca MoLennpoBaHus

23. Bbibepute opmyny 418 CTaHAAPTHOrO AaT4YMKa PaBHOMEPHOI Cy4aliHON BEANYNHDI
a) ]
6) [x]
B) [x] c BeposaTHoCTAMU [%], [x].
r) [, [ [
n) (=], [x] [¢]
e) [#]

24. BbibepuTe hopMyNy 415 CTaHAAPTHOrO AaT4MKa rayCCOBCKOWN Cy4aiHOM BEANYMHbI
a) [x]
6) [%], ecnn [¥], [x], [x],
B) [x]
r) [x], [x]
n) [x] [x] =]
e) x|

25. Ana CMO c oTKasaMun UCMOb3YIOT CeaytoLlme nokasatenu sPeKTUBHOCTH:

a) abcontoTHas nponyckHaA CMoCoBHOCTb; OTHOCUTENbHAS nponyckKHad CrocobHOCTb; cpegHee 4mncno
OOHOBPEMEHHO 3aHATbIX KaHa/l0B; cpefHee BpeMAd npe6b|Bava 3a89BKN B CuCTeMe; KO3(ppULmeHT
nCroJsib30BaHUA KaHaJ10B.

6) abcontoTHas NpPonyCcKHas CnoCOBHOCTb; OTHOCUTEIbHAsA NPOMYyCKHasa CNOCOBHOCTb; CcpeaHee Yncno
O0OHOBPEMEHHO 3aHATbIX KaHaN0B; KO3((PULMEHT UCMONb30BAHNS KaHa0B.

B) OTHOCUTE/IbHAs MPOMYyCKHas CNoCobHOCTb; CpelHee YUC/I0 OJHOBPEMEHHO 3aHATbIX KaHasO0B;
cpefHee BpeMs npebbiBaHWA 3asBKM B cUcTeMe; KOIDUUMEHT UCMONb30BaHNS KaHaloB; BpeMs
npebbiBaHNA 3asBKW B o4epean.

r) BEPOATHOCTb HE NPEBbIWLEHNA BPEMEHWN OXKNOAHUNA 3adBKW B O4epenn 3adaHHOro npenesibHoro
3Ha4yeHunA,; cpegHee KOJIM4eCTBO 3a4BOK B o4epean u B CUCTeMe B LieJIOM; cpeHee BpeMs I'Ipe6bIBaHVIﬂ
3adBKW B o4epedn n B CUCTEME B LIEJIOM.

[) abcontoTHaa NponyckHasa cnoCobHOCTb; OTHOCUTESIbHAsA NPONyCKHas CrnocobHOCTb; BEPOATHOCTb He
NMPeBbILUEHNS BPEMEHUN OXWOAaHWA 3ad9BKW B O4Yepenu 3aflaHHOr0 3HayeHusd; cpefiHee Bpem4
npebblBaHMA 3a8BKW B 04epeamn 1 B CUCTEMe B LesIoM; CpefiHee KOJIMYeCTBO OAHOBPEMEHHO 3aHATbIX
KaHas0B; KO3 (NLMNEHT NX NCMOIb30BaHNS.

e) abconoTHas NpPonyckHas CrMocobHOCTb; OTHOCUTENbHASA NponyckHas CrMocoBHOCTb; CpenHee BpeMA
I'Ipe6bIBaHI/|F| 3a4BKW B o4epeaonm n B CuCteMe B LESIOM,; CpeaHee Kon4eCcTBoO 0AHOBPEMEHHO 3aHATHLIX



KaHaJi0B, K03¢)CDI/ILI,I/IGHT X NCnoJib3o0BaHUA.

26. na CMO c oxXxnpgaHneM NCNosb3yloT cenyowme nokasatenn shekTUBHOCTH:

a) BEPOSITHOCTb HE MPEBbILLIEHNS BPEMEHUN 0XXKUAAHUS 3a8BKW B 04EPeN 3aaHHOIr0 3HaYeHNS;
cpefHee KOMMYeCTBO 3asBOK B O4epean U B CUCTEME B LIeJIOM; cpefiHee BpeMs nNpebbiBaHNs 3asBKU B
oYepenn n B CUCTEME B LIEJIOM; CpeHee KOIMYECTBO OJHOBPEMEHHO 3aHAThIX KaHaN0B; KO3(phuLMeHT
X NCMNONb30BAHNA.

6) abcontoTHas NPoMNyckHas CNoCoBHOCTL; OTHOCMTEIbHAs MPOMYCKHAs CNoCOOHOCTbL; CPefHEE BPeEMS
npebbiBaHUSA 3as8BKM B O4EPEAMN U B CUCTEME B LIEJIOM; CPEIHEE KOJIMYECTBO OJHOBPEMEHHO 3aHATbIX
KaHasoB; KO3PMULIMEHT UX UCMOIb30BaAHNS.

B) BEPOATHOCTb He MpeBbllleHNA BPEMEHN OXKNOAHWUA 3aABKW B 04epenn 3aaHHOro 3Ha4eHus;
cpegHee KoJIN4eCTBO 3a4BOK B o4epean M B CUCTeMe B LieJIOM; cpeaHee Kon4eCTBo O4HOBpPEeMEHHO
3aHATHIX KaHaN0B; KOIPPULMEHT NX NCMOJIb30BAHMA.

r) OTHOCMTE IbHas nponyckHad CrnocobHOCTh; BEPOATHOCTb He npeBbilleHNA BPpEMEHN OXKNOAaHNA
3a4BKW B 04epean 3a0aHHOro 3Ha4eHnd,; CpeaHeEe KOJIN4eCTBO 3aABOK B O4eEpeanN U B CUCTEME B
LesioM; cpenHee Bpema I'Ipe6bIBaHVIFI 3asBKW B o4epean n B cmcteme B LESIOM,; CpeHeEE KOJINHYeCTBO
OLHOBPEMEHHO 3aHATbIX KaHasI0B; KO3(MULMEHT MX UCMNOSb30BaHUS.

[l) cpeaHee KOMMYECTBO 3a8BOK B OYepean U B CUCTEME B LIEJIOM; CpefHee BpeMs npebbiBaHNS 3a5BKY
B 04Yepenn 1 B CUCTEME B LLEJIOM; CpefHee KOJINYeCTBO O4HOBPEMEHHO 3aHSATbIX KaHas0B;
KO3(D(PULMEHT UX UCNOJSIb30BAHUA.

27. Bb|6ep|/1Te CpOpMyny anga aaropnTMa reHepaunin nyaCCoHOBCOKIo NnoToKa cobbITUn
a)[x] [#], [x]

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

r) =] =]

n) =] =]
e) [#]

28. BoibepuTe opMyny ANa anroputMa reHepauumn noToka IpaaHra obuiero smaa
a)[x] [x] [x]
6) [x]
B) [%]
r) [x] [
n) =], [x]
e) [#]
x) =], []

29. OnucaHune CTPYKTYpPbl CUCTEMbI MACCOBOr0 006CY)XNBAHUS BKJIIOYAET:

a) KOJINYECTBO UCTOYHMKOB BXOHbIX MOTOKOB 3a8BOK W UX UHTEHCUBHOCTM; KOJMYECTBO (has



06CJ'Iy)KI/|BaHI/IFI 3a51BOK; KOJINYECTBO HAKOMUTENEN B KaXKa0Mn q)a3e; €MKOCTUW HaKonuTenen,
KOJIN4eCTBO KaHaJioB O6CJ'Iy)KI/IBaHVIFI B Kaxxaom (haze ” UHTEHCMBHOCTU NOTOKOB O6Cﬂy>KI/IBaHI/I$|
KaHaJ10B; CBA3W MEXAY 31IeMEHTaMWN B BUAE ONnepaTopa COMpPAXeHNA ;ANCUNNNNHBI OXKNOaHUA 3aABOK
B Hakonmrtenax n nx Bbl60pa Ha O6Cﬂy>KVIBaHVIe B KaHas1aX; npaBuJia yxoaa 3asaBOK.

6) KONMYEeCTBO MCTOYHMKOB BXOAHbIX MOTOKOB 3asiBOK; KOMYECTBO a3 06C/1yKMBaHNS 3asBOK;
KOJIMYECTBO HAKOMUTENEeR B KaXXA0MN (ha3e; KOMYeCTBO KaHaloB 00CyXBaHNA B KaXXA0MN (ha3e;
CBSI3U MEX[Y 3/1eMeHTaMI B BUAE ornepaTopa COMNpsiXXeHus.

B) KOJIMYECTBO UCTOYHMKOB BXOAHbIX MOTOKOB 3asIBOK; KOJIMYECTBO (ha3 06CNy>KMBAHUS 3aABOK;
KONNYECTBO HaKoMUTENen B KaXkaon ha3e; eMKOCTM HaKOMUTENEeN; KOMYeCTBO KaHaloB
obcny>XnBaHNs B Kax0M ha3e 1 MHTEHCUBHOCTMW MOTOKOB 00CNY)XMBAHUSA KaHa0B; ANCLUMINHbI
0XXMAaHMA 3a8BOK B HAKONUTENAX U X BbiIbopa Ha 06CNyXnBaHMe B KaHaax; NpaBuaa yxoaa 3asBok.

) KOMYECTBO UCTOYHUKOB BXOAHbIX MOTOKOB 3asIBOK U UX MHTEHCUBHOCTW; KOJIMYECTBO (a3
06CNy)KMBAHMS 3as1BOK; KOJIMYECTBO HAKOMUTENE B KaXX Ao (ha3e; NnpeaesbHble pa3Mepsl o4epem
HakonuTenen; KOAMYeCcTBO KaHanoB 06CNy)KMBaHUS B KaXKaol a3e M UHTEHCMBHOCTM MOTOKOB
06CNY)KMBAHMS KAHANOB; ANCUMUMANHBI OXKMAAHUS 3asBOK B HAKOMUTENAX U UX BbiBopa Ha
obcnyxmBaHMe B KaHanax; npaBuia yxona 3asBok.

30. 9nemeHTbl CMO pa3fensoT Ha:

Bb|6ep|/|Te OOWH NJIN HECKOJIbKO OTBETOB.

a) paHXMPOBaAHHbIE

6) obcnyxumBatoLme

B) aKTUBHO-NACCUBHbIE
) MacCMBHbIE

) aKTUBHbIE

Bonpocbl ¢ KOPOTKMM OTBETOM

31.1n5 OLEHKN BEPOATHOCTY COOLITNS B XO4€ KOMMbIOTEPHOIO SKCMEPUMeEHTa C TO4HOCTbo 0.05
rapaHTupoBaHHoO npwu t,, =1.96 TpebyeTcs cnepytoliee KONMYECTBO UCMbITAHUNA.

32. 1ns OUEHKKN ANCNEPCUM B X04e KOMMbIOTEPHOro 3KCnepmMMeHTa € To4HOCTb0 0.05 rapaHTMpoOBaHHO
npu t, =1.96 TpebyeTcsa cnepytoLiee KOAMYECTBO UCMbITAHUIA.

33. Ins oueHKN MaTeMaTUYeCKOro 0XXnaaHus B MPOU3BOJILHOM Cly4ae B X04e KOMMbIOTEPHOIr0
3KCnepuMeHTa ¢ TouHocTbio 0.05 mpu [x] =0.05 n [x]=0.9 TpebyeTcs cnenytoLiee KOAMYECTBO
NCMbITaHWA.

34. TporkKon cnenyloulero Buaa 3agaerca <S,,,w,K>.

35. lMnaHnpoBaHMe COBOKYMHOCTW 3KCMEPUMEHTOB, Pa3inyatoLMXCa Mo NCXO4HbIM OAaHHbIM, B X04e
KOTOPbIX OO0J/IKHa 6bITb nony4yeHa BCA Heobxognmas I/IHCpOpMaLI,I/IFI 0 CuCTeMe, To eCTb ornpegesieHbl BCe
NHTEepecywLline nccnepgosatend CBOWCTBa Ha3blBaeTCH



36. ObbekT-3aMecTuTeNb 00BbEKTa-OpurnHana, obecnevymsaoLWwnMn N3yvyeHne HeKOTOpPbIX CBONCTB
OopuruHaJsia Ha3blBaeTCs

37. B npouecce B3aMMOOENCTBUSA S/IEMEHTOB, BXOAALLNX B COCTaB CUCTEMbI, MOSBAAETCA NPUHLIUMNANBHO
HOBOE Ka4yecTBO, CBOMCTBO, KOTOPbIM HE obnagaeT HM 0AMH 13 BXOAAWNX B C 2/1eMEHTOB, KOTOpoe
Ha3blBaeTCA

BOI'IpOCbI C Pa3BepPHYTbIM OTBETOM

38. HawnTte ornpepesieHne CcTpaTern4eckoro njaaHnMposaHusa. lMepedyucaunte LEeNCTBMSA, BbIMNOSHAEMbIE B
Xxoje nposeneHMa ctpatTern4eCckKoro njiaHNpoBaHUA, a TakXxe MeToAbl, KOTOPbIMW/ MOJIb3YIOTCA B
Xxoae CTpaTern4eckoro njiaaHMpoBaHUA.

KpuTtepun oLeHnBaHuA LlIkana oueHoK

Obyvatowmincs npuBoanT nosiHoe 1 6e3owmboyHoe onpeaeneHne OTnnyHo (90-100 6annos)
CTpaTernyeckoro naaHnpoBaHus. NpeacTtaBneHa AeTanbHas n
npaBuabHasa NOC/IeA0BaTENIbHOCTb AENCTBUIN.

Obyyvatowmnca npueoanT nosHoe n 6e3ownboyHoe onpegeneHne Xopotwuo (70-80 6annos)
CTPaTern4yeckoro naaHMpoBaHus. MNpencraBneHa aAeTanbHasa u
npaBuibHas NoC/e0BaTeNbHOCTb AeNCTBUIA. [JonycKatoTCs
He3Ha4YnTeNbHble HETOYHOCTW, HET OOJPKHON AeTann3aumnm
BbIMOJIHAEMbIX AENCTBUN.

MpencTaBaeHo 4OCTAaTOYHO MOJIHOE OnpeaesieHne CTpaTernyeckoro YnoBNeTBOPUTENLHO
nnaHnpoBaHus. [MOJIHOCTBLIO He MpefcTaB/eH NopsALoK BbINOJHAEMbIX (50-70 6annos)
NencTBun.

MpencTaB/eHbl HENOJHbIE OMpPeaeneHne 1 He NePEeYNCEHbI HeynoBneTBopuTeNbHO
HeobxoauMble OeACTBUS, BbINOSHAEMbIE B X04e NpoBeAeHNA (meHee 50 6annos)
CTpaTernyeckoro naaHnMpoBaHus. MNpucyTcTBYIOT rpybblie owmbKn nm

HETOYHOCTW.

39. B 4eM Ha3Ha4eHne TaKTMYeCKoro MJlaHNPOBaHNA. I'IepeqvlcnvlTe NeNCTBUS, BbINOJIHAEMbIE B XOA€
npoeegeHna TakKTN4eCKoro njaaHMpoBaHUA.

KpuTtepun oLeHnBaHuA LLIkana oueHok

Obyyvatowmincs npuBoanT nosiHoe 1 6e3owmboyHoe onpeaeneHne OTanyHo (90-100 6annos)
TaKTMYeCKOro niaHmpoBaHus. MpeacTtasneHa geTasibHas U NpaBuibHas
nocnenoBaTeNbHOCTb AENCTBUIA.

Obyyvatowmnca npueoanT nosiHoe 1 6e3ownboyHoe onpegeneHne Xopouwuo (70-80 6annos)
TAaKTUYECKOro MJlaHMpoBaHus. MpeacTtaBneHa AeTasibHas U NpaBuibHas
nocnenoBaTeslbHOCTb AENCTBUIA. [lonyCKalTCA He3HaYUTENbHbIE
HETOYHOCTW, HET JOJKHOWN AeTann3aunm BbiNOJIHAEMbIX OeACTBUNA.




MpencTaBaeHo 4OCTAaTOYHO MOJIHOE OnpenesieHne TaKTUYeCKoro
nnaHnpoBaHua. MNoNHOCTbIO HE NPeACTaBEH NOPAAOK BbIMOAHAEMbIX
0encTBui.

YO0BNeTBOPUTENLHO
(50-70 6annos.)

MpeAacTaBfieHbl HEMOJIHbIE OMNPefesieHe N He NepeyncseHsi
HeobxoaMMble LeCTBKSA, BbINOJHAEMbIE B XOe NPOBeAeHNS
TAKTUYECKOr0 MNaHUpPoBaHus. MpucyTCTBYOT rpybble ownbKn nnm
HETOYHOCTMW.

HeynoBneTBopuTeNbHO
(meHee 50 6annoB.)

40. I'IepetwlcnvlTe N ONULLINTE TUMOBbIE MAaTEMATUYECKNE CXEMbI S/IEMEHTOB C/I0XKHON CUCTEMBI.

KpuTepun oLeHnBaHMs

LLIkana oueHok

Obyvatowmnca npuBoanT nosHoe 1 6e3owmnboyHoe MaTeMaTYeCKoe
OMMCaHNE CXEM DNIEMEHTOB CJTIOXKHOW CUCTEMBI.

OTnunyHo (90-100 6ansno.)

ObyuyaloLmMnCcs NPUBOANT AOCTAaTOYHO NOJIHOE MaTEMaTUYECKoe
onucaHne TUMOBbIX MaTeMaTUYeCKUX cxeM. [1onycKaTCs
He3HaYnTeNbHble HETOYHOCTH

Xopouwuo (70-80 6annos)

MpencTaB/eHbl OCHOBHbIE TUMOBLIE MaTeMaTUYecKkume cxema, 6es
HeobX0ANMbIX MOSCHEHWI 1 OOMOJIHEHUN, HE colep Kallme rpybbix
OLLINOOK.

YO0oBeTBOPUTENLHO
(50-70 6annos)

MpencTaBaeHO HEMOMHOE MaTeMaTUYECKOe OnncaHme,
MaTeMaTUYeCKOe onncaHne cogepxaT rpybbie owmbkn nnm
HETOYHOCTK

41. B 4yeM 3akt04aeTcs 3a4a4a aHaaM3a 1 3a4a4a CUHTE3a CUCTEM.

HeynoBneTBOpUTENIbHO
(MmeHee 50 6annoB.)

KpuTtepun oueHnBaHuA

LLIkana oLeHOoK

Obyyarowmincs NnpuBoANT MosHble 1 6e30WwWnboYHbIE OnpeneneHus.

OT1nn4yHo (90-100 6annos)

06yqalou_u/||7|c9| NPMBOOUT MNOJIHbIE U 6e30WwnboyHbIe oripenesieHns.
ﬂOHYCKaDTCﬂ He3Ha4nTeJibHbleé HETOYHOCTN.

Xopotwuo (70-80 6annos)

MpencTaBieHO NOJHOCTLIO OJIHO U3 ONpeaeneHnid, UM YacTUYHO AaH
OTBET [/18 Ka)K[10ro U3 ornpeaeneHui

Yn0BNeTBOPUTENBHO
(50-70 6annos.)

MpeacTaBneHbl HEMOJHbIE onpeneneHns. MpucyTcTBYIOT rpybble
OLUMOKM NN HETOYHOCTMW.

HeynoBneTBOpPUTESIbHO
(MmeHee 50 6ansno.)

42. ONuWwmMTe TUMNbl CUCTEM MACCOBOr0 06CyXKMBaHNS 1 NMoKa3aTenn nx spPeKTUBHOCTN.




KpuTepumn oLleHMBaHMUS

LLIkana oueHok

Obyvatowminca npusoauT Bce Tunbl CMO 1 nx onncaHne. YKa3biBaeT
ncYyepnbiBaloLWMA CMCOK Noka3aTenen agekTneHoCTU CMO, 1 nx
onuncaHume.

OTnmnyHo (90-100 6annoB.)

Obyyatowminca npusoauT Bce Tunbl CMO 1 nx onncaHme. YKa3biBaeT
ncyepnbiBaloLWMIn CNMCOK NokasaTenen aggekTneHoCTU CMO, 1 nx
onuncaHve. lonyckatoTca He3Ha4YnTe lbHble HETOYHOCTN.

Xopotwuo (70-80 6annos)

Obyyatowmnca npnuBoanT HekoTopble TUNbl CMO 1 nx onucaHue.
YKa3blBaeT YaCTUYHbIN CANCOK NoKa3aTenen adgpgektTnsHocTn CMO, 1
nx onncaHune. OTBET He coaepXUT rpybbix oWMOOK.

YnoBneTBOPUTENbHO
(50-70 6annos)

He npeactaeneHsbl Tunbl CMO 1 nokasaTenn 3heKTUBHOCTHN.
MpucyTCTBYIOT rpybble OWNOKN AN HETOYHOCTMW.

43. OCHOBHbI€ 3Tanbl CO34aHNA UMUTALNOHHBIX MOLENEN CUCTEM.

HeyLoB/ieTBOPUTESIBHO
(MeHee 50 6annos)

Kputepun oueHnBaHns

LLIkana oueHok

ObyyatoLMNCs NPUBOANT OCHOBHbIE 3Tamnbl CO3AAHUSA UMUTALMOHHBIX
mMoaenen cuctem. MoapobHO ONMcaH KaxkablA U3 3TaMoB.

OT1nnyHo (90-100 6annoB.)

ObyuyatoLMNCs NPUBOANT OCHOBHbIE 3Tamnbl CO3AAHUSA UMUTALMOHHBIX
mMogaenei cucteM. MoapobHO ONMcaH KaxkAablin 13 3Tanos. [onyckaloTcs
He3Ha4YUTeIbHble HETOYHOCTH.

Xopotwuo (70-80 6annos)

Obyvatowminca gonyckaeT ownbky B nocnenoBaTelbHOCTY 3Tanos
CO34aHNs UMUTALMOHHBIX MoLenen CMCcTeM. HYaCTUYHO OnmMcaH Kaxkabli
13 3TanoB. OTBET He CoaepXMnT rpybbix ownbok.

YO0BNeTBOPUTENbHO
(50-70 6annos.)

He npencTaBneHbl 3Tanbl CO3AaHNA UMUTALMOHHBIX MOJENEN CUCTEM.
MpucyTCTBYIOT rpybble OWNOKM AN HETOYHOCTH.

HeyLOB/IETBOPUTESIBHO
(MeHee 50 6annos)

44. Cnocobbl opraHn3aLuy MoebHOro BPpEMEHY 1 KBa3nnapaienmsmMma UMATALNOHHON MOdesn.

KpuTtepun oueHnBaHuA

LLIkana oueHok

ObyyatoWwmncs nepeymncnseT Bce crnocobbl opraHu3aunm MoLebHOro
BPEMEHU, MPUBOAWT ONpefeneHne 1 NPUMepsl NCNOJb30BaHNA
KBa3unapannenusma. MoapobHO onmcaH Ka)kablii M3 crnocobos.

OT1nn4yHo (90-100 6annos)




Obyyatowmnca nepedncnsaeT Bce cnocobbl opraHm3aumm MOAENbHOIO
BPEMeHM, MPUBOAUT OnpeaesieHre 1 NpuMepbl UCNob30BaHNS
KBa3sunapannennsma. MoapobHo onmcaH Kaxxabln U3 cnocobos.
JonyckalTcs He3Ha4YuTebHble HETOYHOCTH.

Xopotwuo (70-80 6annos)

Obyyatowmnca nepednciseT HekoTopble cnocobbl opraHn3sauum
MOZLENbHOr0 BPEMEHMN, MPUBOAUT ONpeneneHne KBasmnapaaienmsma.
MoapobHo onncaH Kaxkabli 13 cnocobos. YacTMYHO ONUCAH KaXkabin 13
cnocobos. OTBET He coaepXnUT rpybbix ownbokK.

YOOBJIeTBOPUTESIBHO
(50-70 6annos)

He npuBeneHbl cnocobbl opraHM3auum MoLenbHOro BpeMeHu. He
NPVUBOAUTCS onpefieNeHmne KBasunapannennsma. NMpucyTcTByoT rpybbie
OLLMOBKN NN HETOYHOCTH.

MpaBunbHbIE OTBETbI

HeyposnetBopuTesibHO
(MeHee 50 6annos)

Homep Bonpoca OTBeT (bykBa)
1. B, T
2, il

3. 6

4, 6, B
5. B

6. 6

7. r

8. a,
0. e
10. O, X
11. e, X
12. r
13. B
14. 6
15. i}




16. a

17. e3

18. B,

19. i}

20. B

21. n,e

22. r

23. il

24, B

25. 6

26. a

27. il

28. X

29. 6

30. B, T, A4

31. 385

32. 3074

33. 6074

34, 3a4a4a aHanam3a
35. CTpaTernyeckoe naaHMpoBaHue
36. Mognesib

37. IMEPOXXEHTHOCTb

20.2 NMpomMexxyToyHasa aTrecTtauua

MpoMexXyTo4YHas aTTecTalus MOXET BKJOYaTb B Cebs NPoBEpPKY TEOPETUYECKMX BOMPOCOB, a TakXe, Npu
HeobXxoaMMOoCTH (B CNlyyae He BbIMOJIHEHUS B TeYEHWEe CeMeCTpa), MPOBEPKY BbIMOJIHEHUS
YCTaHOB/IEHHOr0 NepeyYHs nabopaTopHbIX 3aaHNi, NO3BONIAWMNX OLEHUTb YPOBEHb MOYYEHHbIX 3HAHWIA



/M NpakTnyeckoe (Me) 3afgaHme(s), noseossoLee (Me) OLEeHNTh CTeneHb CHOPMUPOBAHHOCTN YMEHMNI
N HaBbIKOB.

0151 OLEHKMN TEeOoPETUYECKUX 3HAHUI UCMOJb3YeTCs NepeyeHb KOHTPOIbHO-U3MEPUTENbHBIX MaTeprasioB.
KaXKabll KOHTPOJIbHO-U3MEPUTENbHBLIA MaTepuan Ans NPOBeAEHUS MPOMEXYTOYHON aTTecTaLum
BKJIOYAET ABa 3a[aHus - BOMPOCOB A1t KOHTPOS 3HAHWIA, YMEHWUIA N BNAAEHU B PaMKaX OLLEHKW YPOBHS
ChOPMUPOBAHHOCTY KOMNETEHLMW. Mpy OLLeHNBaHMNN NCNONb3YeTCsA KONIMYECTBEHHas WKana. Kputepuu
OLleHVBaHMS NpeACcTaBeHbl B MPYBEAEHHON HUXe Tabanue

[nsa oueHnBaHNA pe3ynbTaToB o6yqu|/|ﬂ Ha 3K3aMeHe NCNOoJIb3yoTCA Cnenytoune cooep>XXaTesibHble
noka3saTtenau (HhopMyanpyeTcsa C y4eTOM KOHKPETHbIX TpeboBaHW ANCUMMINHDI):

1. 3HaHMe TeopeTU4eCcKnx oCHoB y4ebHOro MaTeprana, OCHOBHbIX ONpPeneneHni, MOHATUN 1
NCNONb3yEMON TEPMUHONOTNK;

2. yMeHue NpoBoAnNTb 060CHOBaHME N NpeACcTaBNEHNE OCHOBHbIX TEOPETUYECKMNX W NPAKTUYECKNX
pe3ynbTaToB (TeopeMm, airopuTMOB, METOAMUK) C UCMONb30BaHNEM MaTEMATUYECKMX BbIKAAoK,
6110K-CXeM, CTPYKTYPHbIX CXEM N CTAHAAPTHBIX ONMUCAHUIA K HUM;

3. yMeHue CBA3bIBaTb TEOPUIO C MPAKTUKOW, MANOCTPUPOBaTL OTBET NpUMepaMu, B TOM 4uche,
COB6CTBEHHBIMUW, YMEHUNE BbISABASATL U @aHAM3UPOBATh OCHOBHbLIE 3aKOHOMEPHOCTW, NMONYYEHHbIE, B
TOM 4uCne, B X0he BbiNOAHEHNA NabopaToOpHO-NPaKTUYECKMX 3a4aHNIA;

4, ymeHune 060CHOBbLIBaTb CBOV CY)KAEHUS U MPOdECCMOHABbHYI0 MNO3MLMI0 MO U3araeMoMy BOMpocCy;

5. BnafeHne HaBblKaMy MPOrpaMMMUpPOBaHNA N SIKCNEPUMEHTUPOBAHUS C KOMMbIOTEPHLIMU MOLENAMU
anropuTMOB 1 CUCTEM B cpede Matlab B paMKkax BbiMoJIHAEMbIX TabopaTOPHbIX 3a4aHW;

6. BNageHne HaBblkaMi CTPATErM4eckoro N TaKTUYECKOro NAaHNPOBaHNS 3KCNEPUMEHTa,
TECTUPOBAHNSA KOMMbIOTEPHBIX MOLENEN CUCTEM

Paznun4yHble KOMBMHaLMM NepPeYnCeHHbIX NOKasaTeseln onpenensaoT KpUTeprn OLEeHMBaHNSA pe3ybTaToB
0by4eHunsa (ChopMMPOBAHHOCTU KOMMETEHLMIA) Ha FOCYAapPCTBEHHOM 3K3aMeHe:

® BbICOKUIA (YrnybneHHbI) ypoBeHb CHOPMUPOBAHHOCTM KOMMNETEHLNI;
® MOBbILLIEHHbIA (MPOABUHYTLIN) yPOBEHL CPOPMUPOBAHHOCTI KOMMNETEHLWNA;
* NoporoBbi (6a30BbI) YPOBEHb CHOPMUPOBAHHOCTM KOMMETEHLINN.

015 oueHUBaHUA pe3ynbTaToB 06y4eHUst Ha rOCyAapCTBEHHOM 3K3aMeHe ucnosb3yeTcs 4-6anibHas
LIKaNa: «OTIMYHO», «XOPOLLUO», «yA0BJAETBOPUTENbHO», «HEeYA0BAETBOPUTENbHO». [N OLEHNBaHMUS
pe3ynbTaToB 06y4EHMS Ha 3a4eTe NCMOMb3YeTCs - 3a4TEHO, He 3a4TEHO Mo pe3ysibTaTaM TeCTUPOBaHNS.

CoOTHOLLEHME NOKa3aTenen, KPUTEPMEB 1 LLKabI OLLEHNBAHWS Pe3ybTaToB 06yqu|/|ﬂ Ha
rocynapCTBeHHOM 3K3aMeHe rnpeactaBsieHo B cnenyrou.LePl Tabnuue.

KpuTepuu ou,eHMBaHUA KOMNETEHLUMUIA U LLUKAJsa OLL,eHOK Ha dK3aMeHe

YpoBeHb
KpuTepumn oueHnBaHNS KOMNeTeHLUN chopmumpoBaHHocTy  |LLKana oueHok
KOMMeTeHL N

Obyyauwmnca 4EMOHCTPMPYET MNOJIHOE COOTBETCTBUE

3HAHWUIN, YMEHUIN, HAaBbIKOB MO NPUBEAEHHBLIM KPUTEPUSAM y
. [MoBbILLIEHHbIN

cB060AHO onepupyeT NOHATUIHBLIM annapaToMm u OBEHL OTAnYHo

nprobpeTeHHbIMW 3HAHUAMU, YMEHUSAMU, MPUMEHSET KX yp

NPy peLleHnn NPakTUYecKnx 3aaaud.




OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHbIA MaTepUan He
MOJSIHOCTLIO COOTBETCTBYET OAHOMY U3 NepPeYNCIeHHbIX
BbILLE MOKa3aTeNen, HO 0byYaoWwminca gaeT npaBubHble
OTBEThl Ha AOMNOJIHATENbHbIE BOMPOCHI. [pn 3TOM
obyyaroLnncs 1eMOHCTPUPYET COOTBETCTBME 3HAHWI, ba30BbIil YpOBEHb XopoLuo
YMeHWI, HaBbIKOB MpuBeAeHHbIM B Tabamuax
rnokasaTenaMm, HO AoMNyCKaeT He3HaYMTeNbHbIe OWnbKY,
HETOYHOCTW, UCMbITbIBAET 3aTPYAHEHNA NPY PELIEHNN
npakTU4ecKux 3aga.

Obyyalwmincs 0eMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHWUA, YMEHWI, HAaBbIKOB NPVBEAEHHBbIM B Tabanuax
nokasaTenaMm, OOoMyCKaeT 3HaYMTe bHble OWnbKM npu
peLleHnN NpaKTMYyecknx 3agay. Mpu 3TOM OTBET Ha
KOHTPOJIbHO-M3MEPUTENbHbIA MaTepuran He
COOTBETCTBYET NOOLIM ABYM 13 NEPEUNCIIEHHbIX
nokasatenen, oby4aloWnincs LaeT HEMNOJIHbIE OTBETHI Ha
LOMONHUTENbHbIE BOMPOCHI.

MoporoBbli ypoBEHb |YAOBNETBOPUTENBHO

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHLIN MaTepunas He
COOTBETCTBYET JI0ObIM TPEM U3 MEepeUnCNeHHbIX
nokasaTtenen. ObyyaoLWwnncs LeEMOHCTPUpPYET - HeypnosneTBopuTebHO
OTPbIBOYHbIE, (hparMeHTapHbIe 3HaHWA, AonyCcKaeT
rpybble owmnbku

MpuMepHbIA NepeyYyeHb BONPOCOB K 3K3aMeHY

Ne |ConepxaHue

1 MaTeMaTnyeckne onncaHns CMCTeM 1 MOAENEN CUCTEM B paMKax TEOPETMKO-MHOXXECTBEHHOIO
noaxona.

5 CvHTE3 1 aHanu3 cuctem. MaTemMaTU4eCKN NOCTAHOBKM 3a4a4y aHaan3a U CMHTe3a. Buabl Kputepres
ONTUMM3ALMNN CUCTEM.

3 MonenMpoBaHmMe 1 cxema 3BOJIIOLMOHHOI0 CUHTE3a CJI0XKHbIX CUCTeM. ba30oBble MOAENN XKN3HEHHOIO
UMK CUCTEM.

1 Twnbl 0THoWeHNs nogobus cnctem n mogenenn. IMMTaLMOHHAA MOAEeb: OCHOBHbIE 3Tarbl
pa3paboTku.

5 MpUHLUNLI 1 YCI0BUS MPOBEAEHNSA CTAaTUCTUYECKOr0 MUMUTALMOHHOIO MogennpoBaHnsa. ObLias cxema
KOMMbIOTEPHOWN NMUTALMOHHON MOLENN CUCTEMbI MOAENNPOBAHNA.

6 |MpuHUMNbLI OpraHn3aLnmM 1 pernamMmeHTaLnum MoOeNbHOr0 BPEMEHUN U KBa3nnapaaieam3mMa CUCTEM

7 CTpaTernyeckoe niaaHMpoBaHue: (haKTOPHbIA aHaAn3 1 BbIBOA YPaBHEHWI IMHENHOW perpeccuu;
MOJIHBIN (DAKTOPHbLIV MNaH.

8 TakTn4eckoe naaHMpoBaHMe: COOTHoWeHMs ans TpebyeMoro o6bema NCNbITaHUIN B MOAESIbHOM
3KCNEepPMMEHTE MNP OLEHKE MaTEMATUYECKOr0 OXXNAaHMS.

9 TakTn4eckoe naaHMpoBaHMe: COOTHoWeHMA ana Tpebyemoro obbema UCNbITaHUA B MOLENLHOM
3KCNepMMEHTE Mpu OLEHKe ANChepcum

10 TakTn4eckoe naaHMpoBaHMe: COOTHoWeHMA ana Tpebyemoro obbema UCNbITaHUA B MOLENbHOM
3KCNEepPMMEHTE MNP OLEHKE BEPOSATHOCTMN CObbITMSA.

11 JaTymKn cnyyamHbiX Yncen. ANropuTMbl MOAENNPOBAHNS PaBHOBEPOATHOW M rayCCOBCKOWM CyYanHbIX
BENYUH

12 MoaennpoBaHune Cayv4anHblX BEIMYMH C NPOM3BOJIbHBLIM 3aKOHOM pacnpefeneHns: MeToq,
HeNMHENHOro hyHKLMOHAJIbHOro Npeobpa3oBaHms.

13 MoaennpoBaHune Cay4anHbiX BEIMYMH C NPOM3BOJIbHBLIM 3aKOHOM pacnpeneneHns: metog PoH-
HenmaHa.

14 MoHATNE MaTeMaTUYeCKON cxeMbl. Moaenb 06LLen AUMHAMUYECKON CUCTEMbI 1 ONepaTopbl «BXO-
COCTOSIHME-BbIXOA», KNacCUUKaLmMa MaTEMAaTUYECKNX CXEM

15 TunoBble MaTeMaTUYECKNE CXEMbI, UCMOb3YEeMble NPX NOCTPOEHUN MOAENN 3/IEMEHTOB CNOXKHbIX

cuctem (D,F,P).




16 TunoBble MaTEMATMYECKME CXEMbI, MCMONb3YEMbIE MPY MOCTPOEHUN MOAENN SIEMEHTOB CJI0XKHbIX
cuctem (Q,N).

17 MaTeMaTuyeckas MoJesb B3aMMOAENCTBUS S/IEMEHTOB C/I0XKHON CUCTEMbI. DOPMUPOBAHNME
OJIHOYPOBHEBOW CXEMbI COMPSXKEHUS.

18|OCHOBHbIE TUMbI CUCTEM MACCOBOro 06CNyXMBaHUA. AHanuTu4eckoe pewenns ans CMO M/M/1/0.

CyLIHOCTb METOAA UMUTALIMOHHOIO MOAENNPOBAHNSA MPUMEHUTENBHO K UCCnenoBaHnto CMO: NoToKY
COObITUI 1 UX XapaKTEePUCTUKM.

20 CyLIHOCTb METOAA UMUTALIMOHHOIO MOAENNPOBAHNSA NPUMEHUTENBHO K UcCcnenoBaHnto CMO:
aNropuTMbI FeHepaLM NOTOKOB COBLITUIA.

21|MprHUMNBI NOCTPOEHNSA U CTPYKTYPbI AaHHbIX 415 anropuTMOB MOAeNnpoBaHns CMO.

2 A3bIKN N UHCTPYMEHTaNbHbIE CPeACTBa UMUTALUOHHOMO MOLENNPOBaHMA. IMUTaLMOHHOE
mogmenuposaHue n CASE-TexXHOornu.

19

MpuMep KOHTPOJILHO-U3MEPUTENILHOTO MaTepuana
YTBEPXIAIO

3aBedyowmnn Kadeapon TexHoNornn 06paboTkmM 1 3aWnThl MHGOPMaLMK

A.A. CupoTa
. .2026

HanpasneHne nogrotoBku / cneymasnbHoCTb 09.03.02 MHMOPMaLMOHHbIE CUCTEMbI U TEXHOJIOM U

OucumnnnHa 61.0.28 MogennpoBaHne CUCTEM

®opma obyyeHmnsa Q4yHoe
Bua KOHTpONS IK3aMeH

Bupg atTectaunm [IpoMexxyToyHas

KOHTpONbHO-U3MepuTenbHbin MaTepuan Ne 1

1. Tpadmnyeckme HOTaLUN KOHLENTYaNbHOr0 U PyHKLMOHAIbHOrO MoaennpoBaHusa cuctem (DFD,ERD).
2. MonoenupoBaHmMe cilyq4arHbIX BEANYNH C MPOM3BOJIbHBIM 3aKOHOM pacrnpeneneHuns: meton OoH-
HelmaHa.

MNpenopasaTtesb E.FO. MutpodhaHoBa





