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PABOYAS MPOrPAMMA YYEBHON AUCLUNJINHDI

61.0.27 MogennpoBaHne CUCTEM

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK

2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

NH>XeHepra MHGOPMALMOHHBIX CUCTEM U TEXHONOT I

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,

I/IH(pOpMaLI,I/IOHHO-I/I3MepI/ITeJ'IbeIX n yrnpasaaowinx CMCTEM Pa3sIMHHOro HasHa4eHnA.

OCHOBHbIE 334341 OUCLUMINHDI:

e 0byyeHne cTyneHTOB 6a30BbIM MOHATUAM COBPEMEHHbLIX CPEACTB U TEXHONOTUA MOLENNPOBAHMNS

CNCTEM Pa3JZIN4HOro Ha3Ha4eHNA,

b o6yHeH|/|e CTynoeHTOB 6a30BbIM MeTodaM U noAxodam KOMMNbOTEPHOro CTaTUCTUN4Ye€CKOro

NMMUTALMOHHOI0O MOOEJINPOBaHUNA CUCTEM,

® OBNlageHne npakTn4eCKMMM HaBblKaMW MNPUMEHEHUA NpPOrpaMMHbIX CpeacTtB W Cpej

KOMMbOTEPHOro MOAENNPOBaHNA CNCTEM.

10. MecTo y4yebHOM aucuunanHblI B CTPYKTYpe OOM:

bnok o6s3aTeNbHble ANCUNMIINHBI.


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:

KopA » Ha3BaHue
KOMMNeTeHLnn

OlNK-1 CnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYHble 1
06LLENHXXEHEPHbIE
3HaHWUS, METOAbI
MaTeMaTUYeCKoro
aHanm3a n
MOAENIMPOBAHNS,
TEOPETNYECKOro 1
3KCMepuMeHTaIbHOr o
NccnenoBaHns B
npocheccroHanbHOM
JeAaTenbHoCTH

OlNK-8 CnocobeH
NPUMEHATb
MaTeMaTU4Yeckne Moaenu,
MeTonbl U CpeacTBa
NPOEKTMPOBaHMSA
NHHDOPMALMOHHbLIX U
aBTOMaTM3MPOBaHHbIX
CUCTEM

KopA n Ha3BaHue
NHOWKATOpPa KoMMNeTeHuuun

OlNK-1.1 3HaeT 0CHOBbI
MaTeMaTUKK, PU3NKK,
BbIYNC/INTESIbHON TEXHUKM
N NPOrpamMMmnpoBaHnS

OlNK-8.1 3HaeT
METOA0/I0r M0 N OCHOBHbIE
MeTOoAbl MaTEMATUYECKOr0
MOAENNPOBaHNS,
Knaccugpukaumo n
YyCNOBUS MPUMEHEHNS
MoJLesiell, OCHOBHblE
MeTOoAbl U CpelcTBa
NPOEKTUPOBAHNS
NHMOPMaLMOHHBIX U
aBTOMATM3MPOBAHHbIX
CUCTEM,
NHCTPYMEHTaNbHble
CpencTBa MOAENMPOBaAHNS
N NPOEKTNPOBAHNS
NHMOPMaLMOHHBIX U
aBTOMATM3MPOBAHHbIX
cncTem

3HaHus, YMEeHUA, HaBblKWN

3HaTb

po/b M MeCTO CpeAcTB MaTeMaTUYeCKoro u
UMUTALMOHHOr0 MOAENNPOBAHNS NP
NPOEKTUPOBAHWM CNOXKHbBIX CUCTEM,
NpYMeHseMble Mpu 3TOM TEXHOIOr UK
CTPYKTYPHO - (DYHKLMOHANBHOrO U
06BbEKTHOr0 BM3YyaslbHOr0 MOAENNPOBAHNS,
TUMOBblE MaTeMaTUYECKME CXEMbI,
NCNONb3yeMble NPy NOCTPOEHUN MOAEeNen
3/1€MEeHTOB CUCTEM U UX B3aUMOLEeNCTBUS
B Buae 6110K-CXeM, CTPYKTYPHBIX CXEM 1
CTaHAAPTHbLIX OMUCAHUA K HUM, OCHOBHblE
cnocobbl anropmTMm3aunm
MaTeMaTU4eCcKux Moaesien cucTeM,
TEXHOM0rMn opraHn3auumn 1 nposeaeHns
UMUTALMOHHOI0 3KCNeprMeHTa.

YMeTb

NpoBOAMTbL pa3paboTKy NpoCcTenLwnx
KOMMbIOTEPHBIX MoAenei

3HaTb

3Tanbl pa3paboTKM KOMMNbIOTEPHbIX
MofZenen CUCTEM, NPUMEHsIeMble MpPU 3TOM
TEXHONOr NN CTPYKTYPHO -
(DYHKLMOHANbHOro 1 06 beKTHOI0
BM3YasIbHOr0 MOAENNPOBAHUS, TEXHOIOT UK
opraHuM3aumm n NnpoBeaeHns
CTATUCTUYECKOr0 KOMMbIOTEPHOr O
MOZENMPOBaAHNSA KOMMbIOTEPHbLIX CUCTEM.
YMeTb

YMeeT Ucnosib3oBaTb CTaHAAPTHOE U
OpUrMHaJIbHOE NporpaMMHoe obecrneyeHne
AN9 NpoBeAEeHNs UCCNefoBaHUNA 1
pa3paboTok B 061acTn anroputMoB
aHann3a JaHHbIX U MaWNHHOro 0byyeHuns,
hopMUpoBaTb pekoMeHaaLmm no
npVHUMNaM NOCTPOEHMSA 1 NapaMeTpam
anropuTMoB B 06nacTu
npodeccnoHabHON AesTEeNbHOCTH.



Kopf » Ha3BaHue
KOMNeTeHLnn

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

OMNK-1 CnocobeH
NPUMEHATb
€CTeCTBEHHOHaYyYHble 1
obLenHXeHepHble
3HaHMA, MeToAbl
MaTeMaTU4ecKoro
aHanmsa un
MOLENNPOBAHNS,
TEopPeTNYEeCKoro u
3KCNEePUMEHTaNbHOrOo
nccnenoBaHns B
npoteccnoHanbHOM
LeATeNbHOCTY

KopA n Ha3BaHue
NHOVKATOpPa KoMMneTeHuuun

OlK-8.2 YMeeT npumMeHaTb
Ha npakTukKe
MaTeMaTh4Yeckune Mmogenu,
MeTonbl U CpencTBa
NPOEKTUPOBAHMNA 1
aBTOMaTM3auuMmM CUCTEM

OlK-1.2 YMeeT pelwaTb
CTaHOapTHbIE
npogeccrnoHasibHble
3a[a4M C NpMMeHeHneM
eCTeCTBEHHOHAY4HbIX 1

06LLENHXEHEPHBIX 3HAHUIA,

MeTO/0B

MaTeMaTU4eCKOro aHasm3a

n MmooennmpoBaHUA

12. O6beM AUCLUUNJINHBI B 3a4€THbIX eAuHMuLax/yac:

4/144

dopMa NPOMEXXYTOYHON aTTeCTaLUuum:

SK3aMeH

13. TpynoeMKOCTb No BUAaM y4ebHon paboThl

Bug y4ebHoi paboTbl

AyoNTOpPHbIE 3aHATNA
JIeKUNOHHbIE 3aHATUSA
MpakTnyeckune 3aHATUA
NabopaTopHble 3aHATMA

CamocTodATenbHas paboTa

3HaHWS, YMEHUS, HaBbIKU

YMmeTb

aHaNM3MpoBaTb aleKBaTHOCTb MOLEeNN 1
pe3ynbTaTbl MOAEJIbHOr0 SKCNepuMeHTa,
COMocTaBsAs NoJiydaeMble 1 NaaHMpyeMble
pe3ynbTaThl

Bnapetb

HaBblKaMu CTpaTern4eckoro u
TaKTUYeCKOro niaHMpoBaHus
3KCMNepuMeHTa, TeCTUpoBaHUA
KOMMbIOTEPHbIX MOAENEN CUCTEM B Cpefe
Matlab+Simulink.:

YMmeTb

NPOBOANTb Pa3paboTKy CIOXKHbIX
KOMMbIOTEPHBLIX MOAENEN B UHTEpeCcax
NnpoBeAeHNst aHan3a BapuaHToOB
NOCTPOEHNS UHDOPMALIMOHHbIX,
NHDOPMALIMOHHO-N3MEPUTENBHbIX U
YyNPaBASAOLWNX CUCTEM Pa3INYHOI0
Ha3Ha4YeHWs, NCNOJb30BaTb OCHOBHbIE
crnocobbl anropnTMmM3aLUm
MaTeMaTUYeCKNX ModeNen CUCTEM,
TEXHOJIOr MM OpraHM3aumnm 1 NpoBeaeHns
UMUTALIMOHHOIO 3KCNEepUMeHTa
Bnapetb

NPaKTUYECKMMIN HaBblKaMW CO30aHUS
mMoAenen, CTpaTernyeckoro u
TAaKTUYECKOr0 MNIaHMPOBAHUS MO ELHOIO
3KCnepuMeHTa 1 pa3paboTku Mooenen
CMCTEM MACCOBOro 06CNyX1BAHUS,
KaHanoB nepenayn nHhopMaumm B cpeae
Matlab+Simulink.

CemecTtp 8 Bcero
60 60
36 36
0
24 24
48 48



Bunpg y4yebHon paboThl

KypcoBas paboTa
MpomeXyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>xaHue AUCLMUNINHbI

n/n HanmeHoBaHMe
pa3sgena AnCLUMNANHBI

1. lekunn

1.1 MognenupoBaHue Kak
YHUBEPCaNbHbIN
MeTog NO3HaHUSA U
NCCnenoBaHnsa CUCTEM

1.2 Tunosble

MaTeMaTU4eckme
CX€Mbl, UICMO/b3yeMble
npu pa3paboTke
KOMMbIOTEPHbIX
MOAENEeN CUCTEM

CemecTp 8

36
36
144

CopoepxxaHue pa3faena aUCUNNInHbI

1. 3apayn aHanMsa 1 CUHTE3a
CnUcTeM. BOJIOLNOHHASA
TEXHOI0rnyeckas CxemMa CMHTe3a
CNIOXKHbIX CUCTEM.

2. CoBpeMeHHble MH(OPMaLIMOHHO-
aHaINTUYECKNE TEXHOIOM UK
CTPYKTYPHOIr0 CUCTEMHOrO aHan3a.
O6BbEKTHO -OPUEHTMPOBAHHbIN
aHann3 1 MOLENUPOBAHNE CUCTEM.
3. Tunbl Mmogenen cuctem. ObLwas
XapakTepucTuka MmeToaa
NMUTALNOHHOIO MOLEIMPOBaHNUSA.
OCHOBHbIe 3Tanbl CO34aHUA
MMUTALMOHHBIX MOJesieil CUCTEM.

4. MoHATME MaTEMATUYECKON CXEMBI,
Cxema o6LLen AnHaMnyecKkon
CUCTEMBI.

5. Tunosble MaTeMaTUYECKNE CXEMbI
3/1IEMEHTOB CJI0XKHOW CUCTEMBI.

6. MaTeMaTn4yeckas cxema
B3aMMOOENCTBNS 1EMEHTOB
CJIOXKHOW CUCTEMBI.

Bcero

36
36
144

Peann3auuns
pasgena
OVCLUUMNINHBI C

MOMOLLbIO OHNTANH-

Kypca, 9YMK

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

Co3paH
3/1eKTPOHHbIN
OHJTalH - KypC,
pa3meLleHbl
MaTepuanbl K
Nnekunn 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

CofepxaHve pasfena AucLUMnanHbI

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

8. Cnocobbl opraHusauum
MOJLeSIbHOr0 BPEMEeHN 1
KBasunapanienmiMa UMMUTaALUOHHON
Monenu.

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

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

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

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

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

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

16. lMocTpoeHne anropuTmMoBs
MOLEeNMpoBaHNS CUCTEM MAcCOBOIr0
obcnyxmBaHus.

Peannsauyuns
pa3gena
ONCLUUMIINHBI C
MOMOLLbIO OHIANH-
Kypca, 9YMK

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

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



n/n

1.5

2.
MpakTnyeckne
3aHATMA

2.1

3.
NabopaTopHsble
paboTsl

3.1

3.2

HavmeHoBaHMe
pasfena gUCUUNINHGI

A3bIKN U
WHCTPYMEHTaJIbHble
cpefcTBa
UMUTALMOHHOI O
MOAEIMPOBaHNS

HeT

TexHonornu
opraHmsauum un
npoBeLeHns
UMUTALMOHHOI O
3KCMepMMeHTa.

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

CofepxaHve pasfena AucLUMnanHbI

17. Knaccnpurkaums a3blkos n
CpencTs UMUTALLMOHHOIO
MOLenMpoBaHuS.

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

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

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

Peannsauyuns
pa3gena
OUCUUMIINHBI C

MOMOLLbIO OHIANH-

Kypca, 9YMK

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

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

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



n/n

3.3

HavmeHoBaHMe
pasfena gUCUUNINHGI

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

CofepxaHve pasfena AucLUMnanHbI

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

13.2. Tembl (pa3genbl) AUCULUNAUHbI U BUAbI 3aHATUN

Ne
n/n

JleKLuMoHHbIe
3aHATUSA

HanmeHoBaHMe
TeMmsbl (pasgena)

MogenuposaHue 4
Kak

YHUBEpPCaNbHbIN

MeTO[ MO3HaHUSA 1
nccnefoBaHus

cmcTem.

Tunoskle 8
MaTemMaTnyeckmne
CXEMBbl,

NCMNOJIb3yeMble Mpu
pa3paboTke
KOMIMbIOTEPHbIX
Mogenen cCucTem.

AnropuTmmsaums 10
NMUTALMOHHOM

mMogenu.

TexHonorunm
opraHmsauum un
nposefeHns
UMUTALIMOHHOI O
3KCNeprMeHTa.

MopenupoBaHue 8
CUCTEM U ceTell
MaCCOBOro
obcnyxusaHus.

Peannsauyuns
pa3gena
ONCLUUMIINHBI C
MOMOLLbIO OHNTANH-
Kypca, 9YMK

Co3paH
3/1IEKTPOHHbIN
OHAAlH - KYpC,

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



No HanmeHoBaHMe JlekymoHHble  [lMpakTuyeckne JlabopaTopHble CamocTosTenbHass Bcero

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

14. MeToaunyeckue yKasaHus gns oby4yaloLmUxXcs No OCBOEHUIO O UCLUMNIINHDI

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

1) Mpu N3yYeHUn ANCLUMNANHLI PEKOMEHIYETCSA NCMNOJb30BaTh Cliedytolmne CpeacTBa:

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

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

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

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

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

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

Ne NcToYHUK
n/n

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



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

Ne
n/n

NCToYHUK

CI/IQOTal AJ'IEKcaHQ,Q AHaTonbeBunY. MeToabl U aJITOPUTMbl aHaJ/In3a OaHHbIX N NX

mogenuposaHue B MATLAB : [y4yebHoe nocobue] / A.A. CupoTa .— CaHkT-MeTepbypr : BXB-
Metepbypr, 2016 .— 381 c. : un. — bubawnorp.: c. 371-374 .— MNpeaM. ykas.: ¢. 377-381 .— ISBN
978-5-9775-3778-0.

[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

NCTOYHUK

CupoTta A.A. KoMMbloTEpHOE MOLENNPOBaHNE N OLeHKa dNMEKTUBHOCTU CIIOXKHbIX CUCTEM.- M.:
TexHochepa, 2006, 256 c.

MpakTuKyM no Kypcy "MogenvpoBaHue cuctem" [SNeKTPOHHbIN pecypc] : y4ebHo-
mMeTogmnyeckoe nocobre ona By3oB : [On5 CTyA. 4-5 KypcoB (hak. KOMMbOTEP. HAaYK OHEB. U
Beyep. hopmbl 0byyeHns; ana HanpasneHuin: 230200 - NHdopM. cuctemsl, 230400 - MHDopM.
CMCTEMbI 1 TEXHOMOrMK; cneunanbHocTu, 230201 - NHdopM. cnctemsl n TexHonorun]. Y. 1,2 /
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.HO. MuTtpodaHoBa , M.A. Ipl04EHKO .— DJIEKTPOH.
TEKCTOBbIe AaH. — BopoHex : 3paTenbcko-noamrpaunyecknii LeHTp BopoHexckoro
rocyfnapCTBEHHOro yHusepcuteTa, 2013

Pecypc

DNEKTPOHHBIN KaTanor Hay4Hon 6ubnnotekn BopoHEXCKOro rocyjapCTBEHHOro
yHuBepcuteTa. - (http // www.lib.vsu.ru/).

Obpa3oBaTesnbHbI MOpTa «INEKTPOHHBIA YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)

B) MH(DOPMALMOHHbIE 3N1EKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n

McToYHUK

DNEeKTPOHHLIN KaTasior Hay4yHon 6ubnnotekn BopoHEXCKOro rocyiapCTBEHHOMO
yHuBepcuteTa. - (http // www.lib.vsu.ru/).

Ob6pa3oBaTeNbHbIN MOPTaa «INEKTPOHHbIN YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)


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

Ne n/m NCTOYHMK

3 9bC NaHb, JInueH3noHHbIn gorosop Ne3010, (c 01/03/2024 no 28.02.2025) 06/02 24 ot
13.02.2024 (c pononHuUTeNbHbIM cornawieHnem Nel ot 14.03.2024),
9bC «YHuBepcuteTckas bubnnorteka online» (KoHTpakT Ne3010 06/11 23 oT 26.12.2023 (c
26.12.2023 no 25.12.2024),
9bC «KoHCynbTaHT CTyAeHTa» - JInueH3moHHbIn gorosop Ne980KC/12-2023 / 3010-06/01-24
0T 24.01.2024 ¢ 24.01.2024 no 11. 01.2025),
dnekTpoHHas bubnnoteka BrY, Jorosop Ne1C-208 o1 01.02.2021 ¢ OO0 «LUKB «BUBKOM» 1
000 «AreHTCTBO «KHUra-CepBnC» 0 CO3aaHMM DNEKTPOHHOM bubnnotekm BIY, (c 01.02.2021
no 31.01.2027),
9bC BOOK.ru, floroeop Ne3010 15/983 23 o1 20.12.2023, (c 01.02.2024 no 31.01.2025).

16. MepeuyeHb yuebHO-MeTOgUYECKOro obecneyeHus A1 CaMOCTOATENIbHOW PaboThI

No NcTo4HMK
n/n
1 MpakTuKyM no Kypcy "MoaenmpoBaHue cuctem" [neKTPOHHbIN pecypc] : y4ebHo-

MeToamudeckoe nocobue osa By30B : [A15 CTYL. 4-5 KYpCOB (haK. KOMMNbIOTEP. HAayK AHEB. U
Beyep. hopMbl 006yyeHns; ans HanpasaeHuin: 230200 - MHdopm. cnctemsl, 230400 - NHGopMm.
CUCTEMBI 1 TEXHONOMMK; cneunanbHocTu, 230201 - HgopM. cuctemsl n TexHonorum]. Y. 1,2 /
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MuTtpodaHoBa , M.A. [Jpl04EHKO .— SSIEKTPOH.
TEKCTOBble AaH. — BopoHex : 3paTenbcko-noavrpaguyecknii LeHTp BopoHeXckoro
roCydapCTBEHHOro yHuBepcuTeTa, 2013

2 CupoTta A.A. KoMMbloTEpHOE MOLeIMPOBaHNE U OLEeHKa 3NMPEKTUBHOCTU CIIOXKHBIX CUCTEM.- M.:
TexHocepa, 2006, 256 c.

17. ObpasoBaTesibHble TEXHOJIOTUMM, UCNOJIb3YyEeMble NPU peanunsauum y4ebHON AUCLUNINHBI,
BKJIIOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
cMeLlaHHoe obyuyeHue):

Onsa peanusaunm y4ebHoro npouecca Ncnosb3yoTcs:

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

2) MNpw npoBeAeHNN 3aHATUIA B ANCTAHLMOHHOM pexxrMe 00ydYeHns NCMob3yITCA TEXHUYECKUE 1
NH(MOPMaLMOHHbIE pecypchl

Obpa3oBaTenbHOr0 nopTana "INeKTPoHHbIN yHMBepcuTeT BIY (https:\\edu.vsu.ru), 6a3mpytowerocsa Ha
CUCTEME ANCTAHUMOHHOro 0byyeHmsa Moodle,

pa3BEepPHYTOW B YHUBEPCUTETE, a Takxe Apyrune fOCTyMnHble pecypchbl ceTn NHTepHeT.

3) NO MaTnab B paMmkax NOANUCKM YHUBEPCMTETCKAA NLLEH3USA HA NPOrPaMMHBIA KOMMeke ana 9BM -
MathWorks MATLAB Campus-Wide Suite no gorosopy 3010-16/118-21 o1 27.12.2021 (go 01.2025).

18. MaTepuanbHO-TEXHU4ECKOe obecneyeHne AUCLUNIIUHDI:

(npw ncnonb3oBaHMKU NabopaTopHOro 06opyAoBaHMS YKa3biBaTb MOJIHbIA NepeyeHb, Npu 60/bLIOM
KonmnyecTBe 060py0BaHNS MOXKHO BLIHECTMW AaHHbIV pa3fien B NpUIoXeHne K paboyei nporpamme)

1) MynbTuMegninHaa nekumoHHas ayautopus (kopn.la, ayg. Ne 479),

YyebHas ayanTopus: KoMnbloTep npenofasaTtens i5-8400-2,8Tw, moHuTOop € XKK 19", MynbTUMEOUNHbIN
NPOEKTOP, 3KPaH, BULEOKOMMYTATOpP, MUKPOOH, ayAnocMcTemMa, CneunannsnpoBaHHas Mebens: LOCKK



MesoBble 2 WT., CToNbl 60 WT., naBku 30 WT., CTyAbs 64 WT.; 4OCTYN K (hOHAAM y4ebHO-MeToaNYeCKOoN
IOKYMEHTaLWN 1 31IEKTPOHHbLIM B1bnoTeYHbIM cuctemam, Boixod B MHTepHeT.MO: OC Windows v.7, 8, 10,
Habop yTnnut (apxmeaTopsl, hann-meHenxepsbl), LibreOffice v.5-7, Foxit PDF Reader.

2) KoMnbloTepHbIn kKnacc (oauH n3 Nel-4 kopn. 1a, ayn. Ne 382-385)

YyebHas ayanTopus: cneymnanmsnpoBaHHas mebenb, nepcoHanbHble KOMMbOTepbl Ha 6ase
i5-9600KF-3,7I' Ty, MoHUTOPLI XKK 24" (16 WT.), cneunannsnpoBaHHasa Mebenb: 4OCKa MapkepHasa 1 wT.,
cTonbl 16 WT., CTynba 33 WT.; BOCTYN K hoHAaM y4ebHO-MeTOANYEeCKON AOKYMEHTALMUN N 3NEKTPOHHbLIM
N30aHnAM, LOCTYN K 3/IeKTPOHHbIM B1bnnoTeyHbIM cuctemam, Boixoq B MHTepHeT.MO: OC Windows v.7, 8,
10, Habop yTunut (apxmBaTopsl, hann-meHemxxepsl), LibreOffice v.5-7, Foxit PDF Reader

19. OueHou4Hble cpencTBa AJsia npoeeneHus TeKyu.l,eﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

MopsAoK OLEHKN 0CBOEHNS 00yYaloLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasaenoB ANCLUMMINHGI:

Ne Paznoensl aucumnanudel (moaynam)  Kop Kon OueHoYHbIe cpeacTBa ons

n/n KOMMNeTeHuun NHAMKaTopa TeKyLlen atTectaumm

1 Paspenbl 1-2 OnkK-1 OnkK-1.1 KoHTponbHasa paboTa no
MogennpoBaHue Kak COOTBETCTBYIOLLUM
YHMBeEpCabHbIN MeTO pasgenam unm Tect
NO3HaHUA N NCCNeaoBaHNs
CUCTEM.

TunoBble MaTeEMaTUYECKNE
CXEMbl, NCMONb3yeMble Npu
pa3paboTKe KOMMbIOTEPHbIX
MoJenen cmctem

2 Pazgensl 3-5 OrlK-8 OrK-8.1 KoHTponbHasa paboTa no
AnroputMusauuns COOTBETCTBYIOLLNM
UMUTALMNOHHOWN MOLENN. pa3fgenam uan TecT

TexHOSIornm opraHn3aLnum n
nposeeHns UMUTALUOHHOI O
3KCNepUMeHTa.
MogLennpoBaHue CUCTEM U
ceTeln MaccoBoro
obcnyxmBaHus.

A3bIKN N MHCTPYMEHTaIbHbIE
CpeacTBa UMUTALNMOHHOMO
MoennpoBaHms.



Paszgensl aucumunavHel (mogynn) Kop

KoMneTeHunmn

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

TunoBble MaTeMaTYeCKNE
CXEMbI, NCMOJIb3yeMble Npu
pa3paboTKe KOMMbIOTEPHbIX
MoAenen cucTem

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

A3bIKM U MHCTPYMEHTaNbHbIE
cpeacTBa UMUTALMOHHOIO
MOOEeNNPOBaHMA.

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

TrnoBble MaTEMATMYECKME
CXEMbl, UCMONb3yeMble NpK
pa3paboTKe KOMMbIOTEPHbIX
MofLesiel CUCTeM

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

A3bIKN N MHCTPYMEHTasbHbIE
cpeacTBa UMUTALMOHHOIO
MOLENNPOBaAHNS.

MpoMeXxyToYHasa aTTecTaums

dopMa KOHTPOJIS - DK3aMeH

Kopg

NHIOVKaTOpa

OlnK-8.2

OnK-1.2

OueHoYHbIe cpeacTBa 4N4
TeKyllen aTTecTaumm

KoHTposnbHas paboTa no
COOTBETCTBYIOLNM
pasgenam uam Tect

JNlabopaTopHble paboTsl
1-3

KoHTponbHas paboTa no
COOTBETCTBYIOLLNM
pasgenam uam Tect

JNlabopaTopHble paboTsl
1-3



OuEeHOoYHbIE CPeACTBa AN NPOMEXYTOYHOW aTTecTauum

MepeyeHb BONPOCOB, labopaTopHble 3aaa4n

20 TunoBble OUuEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npoueanypbl

oueHuBaHuA

20.1 TeKywWw MW KOHTPOJb YCNEeBaeMOCTH

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

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

CPeACTB:

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

No HanmeHoBaHMe OLEHOYHOIO
n/n | cpencTtea

MpencraBnieHne oLEeHOYHOro CpeacTBa
B (poHAe

KpuTtepuu oLeHKu

pasgenam ancunnianHbl

TeMaM/pa3,uenaM ONCUNNNINHBI

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

npuBeAeHHoN B pa3gene 19.2

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

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

MpuMepHas CTpyKTypa TecTa (BapuaHT Tecta)

TecT npoBepkM 3HAHUI No Kypcy «MopenupoBaHue cuctem»




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

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

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

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

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

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

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

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

X)1085 ncnbliTaHUn

bnaHkK oTBeTa

ono , Ne rpynnbl

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




NTor

MpumMep nabopaTopHbIX 3apaHUK
JlabopaTtopHas pabora Nel

«CTpaTeruyeckoe U TaKTU4eckoe nNJiaHUpoBaHWE MOAENILHOIO SKCNEPUMEHTa Npyu NpoBeAeHUMU
oueHKU 3¢p(HheKTUBHOCTU CUCTEM METOAOM CTaTUCTUYECKUX UCNbiTaHUK B cpepge MATLAB»

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

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

anBenéHHble HU)Xe 3apgaHUA peKkoMeHayeTcsa UCnoJsib3oBaTb NPuU NpoeeaeHuun
AUArHoCTU4eCcKux pa60T OISl OLLeHKM OCTAaTO4HbIX 3HAHUA NO OUCLUMNJINHE

Bonpochl ¢ Bbibopom

1. MocTaHOBKa 3aAay4M CUHTE3a CUCTEM MpeanonaraeT 3ajlaHne CneayWwmnx NCXOAHbIX AaHHbIX:

a) XapakTepWCTUKMW BHELIHEN cpepdbl, CTPYKTYPY U NapaMeTpbl BapuaHTa CUCTEMbl, OLEHOYHOe
oTobpaxkeHue;

6) MHOXXECTBO XapaKTEPUCTUK BHELLHEN cpelibl, PECYPCHbIE OrpaHUYEHUs, KpUTEepPMasibHbIE OFPaHNYeHNS,
NpaBWI0 NPeLNOYTEHNS B BULE OTOOPaXKeHNs;

B) MHOXXECTBO XapaKTepUCTUK BHELUHEN cpelbl, peCypCHble OrPaHUYeHNs, KpUTepuasbHble OrpaHnYyeHus,
KpUTEpPUIN MPUHATUA peLleHnid;

) MHOXKECTBO XapaKTEPUCTVK BHELUHEN cpeflibl, PECYPCHbIE OrPaHNYEHUS, KpUTEPUabHbIE OrPaHUYEeHUS,
npaBWIo NPeanoyTeHns B Buae 6UHAPHOro OTHOLIEHNS MOPSAKA;

L) XapaKTepUCTWKN BHELWHEeN cpeflbl, CTPYKTypa W napaMeTpbl BapMaHTa CUCTEMbl, OL,EHOYHOE
oTobpakeHne, KpUTepuin NMPUHATUSA pPeLleHNI.

2. JBOJIIOLMOHHAA TEXHOMOMrMYeckas cCXxemMma CMHTe3a CJI0XKHbIX CUCTEM BKJIIOYaET 3Tanbl;

a) AeKoMno3numnm, KoMnosnumm, reHepaunn BapnaHTOB, aHa/In3a BapMaHTOB,



6) reHepauin BapnaHTOB, MOAENNPOBaHNA N aHaln3a 3(1)(*)8KTVIBHOCTI/I BapnaHTOB, BbI60pa BapnaHTOB;

B) KOHLENTYanbHOro, PYHKLMOHANBHOMO, MH(OPMALMOHHOMO, KOHCTPYKTUBHOMO CUHTE3a;

) KOHLENTyaNbHOro, (hYHKLMOHANbHOr0, TEXHNYECKOr0, KOHCTPYKTUBHOMO CUHTE33;

a) KOHLIEMTYaJibHOT O, (pyHKLI,I/IOHaﬂbHOFO, TEXHNYECKOIro, KOHCTPYKTUBHOI0 CMHTE3a U NCrbITaHWIA;

3. I'Ipvl pa3pa60TKe UMUTaALNOHHON Moaenu peann3yroTca cnegyowme Tunbl OTHOLEeHN nonobuns
cncTem:

a) abcTpakTHas - gm3myeckas, pusmyeckas - abCcTpakTHas;

6) dhn3nyeckas - abcTpakTHas, abCcTpakTHas - uUsnyeckas;

B) abCTpakTHasa - abcTpakTHas, du3nyeckas, - husnyeckas;

r) msmyeckas - usnyeckas, abcTpakTHas - abcTpakTHas;

[1) OTHOLLEHNEe 3KBUBANEHTHOCTM

€) roMoMopd13M BUHAPHBLIX OTHOLLIEHWNA

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

a) coaep)xaTesbHOe onucaHue o6bekTa MOAeNNpPOBaHWA, onpeaesieHne KOHLENTYalbHOW Momenu,
MOCTPOEHNEe MaTeMaTUYecko Moaenu, paspaboTka MOAENNPYIOLWEro anropMTMa, NporpaMMnpoBaHue,
TeCcTUpOBaHME 1 MPOBepKa alleKBAaTHOCTW, MNJAaHWPOBaHME 3KCMepUMeHTa, peann3auuns nnaxa,
BTOpMYHas 0bpaboTka 1 aHann3 pes3yibTaToB, OLEeHKa 3PPEKTUBHOCTY BapUaHTOB;

6) onpeageneHne obbekTa U LeNen MOOENUPOBAHUA, ONMpelesieHne KOHLENnTyaJlbHOW MOnenwu,
COCTaBfieHMe KOMMOHEHTHOW MOAenn, MNOCTPOeHWe MaTeMaTum4yeckon monenu, paspaboTka
MOLeNiMpyLwero aaroputmMa, nporpaMMmupoBaHue, TeCTUpPOBaHME W MPOBepKa afeKBATHOCTH,
nnaHUpoOBaHWE 3KCNEepUMEeHTa, peanunsauus nnaHa, BTopuyHasa obpaboTka pes3ynbTaToB, OLEHKa
3 heKTUBHOCTN BapUaHTOB;

B) coLep)xaTesibHOe onucaHne obbekTa MOAENMPOBaHUA, onpefesieHne KOHUEeNTyalbHOW Mogenmu,
pa3paboTKa CTPYKTYPHO-DYHKLUMOHANbHON UAn 0B6beKTHOW MOLenun, NoCTPOeHNe MaTeMaTu4eckomn
mMogenun, paspaboTka MOAENMPYOLWEro airopuTMa, NporpaMMnpoBaHmne, NpoBepka afeKBaTHOCTU U
TecTupoBaHvWe, MNAaHWPOBAHME IKCNEPUMEHTA, peann3aumns naaHa n HakomnJeHne AaHHbIX, BTOPUYHaNA
06paboTKa pe3ynbTaToB, aHa/IM3 BapMaHTOB;



r) onpedefieHve Lenen MoAennpoBaHns, onpeieneHne KOHLUENTyanbHoW Moaenun, opManunsaums,
MOCTPOEHNE MaTeMaTUYecko Moaenu, pa3paboTka MOAENUPYIOLWEro anropuTMa, NporpaMMUpoBaHue,
NMPOBEpPKa aflekBaTHOCTW, TECTUPOBAHNE, TMJaHNPOBAHNE 3KCMEPVMEHTa, peann3aumns niaHa, aHaams
pe3ynbTaToB;

[) coepXaTesbHoe onncaHne obbekTa MOAENVMPOBAHUS, onpeaesieHne KOHLEeNTyaabHON Moaenu,
nocTpoeHne YyHKLMOHANbHOW MoLenn, pa3paboTKy MoLenvpyoLwWwero anaroputmMa, NnporpaMmMupoBaHume,
TeCcTUMpoBaHVe, NPOBEepPKa aflekBaTHOCTW, TECTUPOBAHME, MNAHMPOBAHMME 3KCMEPUMEHTA, peann3auns
nfAaHa, aHanu3 pe3ybTaToB.

5. MaTemaTn4yeckas D-cxema UCnonbL3yeTcs 419 NOCTPOEHUS:

a) HEMNPepPbIBHO-CTOXaCTUYECKNX MoAenen,;

6) ONCKPETHO-0ETEPMUHNPOBAHHLIX MOAENEN;

B) HEMPEPbIBHO-AETEPMUHNPOBAHHbIX MOLENEN;

) OUCKPETHO-CTOXaCTUYeCKUX Modenen;

1) 0eTEPMUHNPOBAHHbLIX MOLENEN;

€) ceTeBbIX MoAenen;

) TMbpnaHO-KOMBUHMPOBAHHbLIX MOZeNEN.

6. MaTeMaTnyeckas F-cxemMa MCrnosb3yeTcs As MOCTPOeHS:

a) HEMNPepPbIBHO-CTOXaCTUYECKNX MoAenen,;

6) ONCKPETHO-0ETEPMUHNPOBAHHLIX MOLENENR;

B) HEMPEPbIBHO-AETEPMUHNPOBAHHbIX MOLENEN;

) OUCKPETHO-CTOXaCTUYeCKUX Modenen;

I1) KOMBMHMPOBAHHbLIX MOLENEN;

€) HOBbIX Moaenen;



X) TMbpnaHbIX Mogenen.

7. MaTeMaTun4yeckasa P-cxema MCNoNb3yeTca A1 NOCTPOEHMUS:

a) HenpepbIBHO-CTOXAaCTUYECKUX Modenen;

6) ANCKPETHO-AEeTEPMUHMNPOBAHHBLIX MOAENEN;

B) HeNnpepbIBHO-AETEPMUHNPOBAHHbIX mMogenenm;

r) ANCKPETHO-CTOXaCTUYECKUX MoAenen;

[1) KOMBMHMPOBAHHO-TMBPUOHBIX MOLENEN;

€) ceTeBbIX Moaesnen;

X) TMbpuaHbIX Mogenen.

8. MaTeMaTn4yeckas Q-cxema UCMosib3yeTcs A8 NoCTPOeHns:

a) HenpepbIBHO-CTOXaCTUYECKUX MOdeNen;

6) ANCKPETHO-AEeTEPMUHNPOBAHHBLIX MOAENEN;

B) HEMPEPbLIBHO-AETEPMUHIPOBAHHLIX MOAENEN;

) ANCKPETHO-CTOXaCTUYECKUX Moaenen;

[1) Mogenen CUCTEM MacCoBOro 06Cy>X1MBaHus;

€) ceTeBbIX MoAesnen;

X) TMbpnaHbIX Mogenen.

9. MaTeMaTunyeckas N-cxeMa UCMoNib3yeTcs 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. MaTeMaTunyeckas A-cxeMa UCNOJIb3yeTCs A5 NOCTPOEHUS:

a) HEMNPepPbIBHO-CTOXaCTUYECKNX MoAenen,;

6) ONCKPETHO-0ETEPMUHNPOBAHHLIX MOAENEN;

B) HEMPEPbIBHO-AETEPMUHNPOBAHHbIX MOLENEN;

) OUCKPETHO-CTOXaCTUYeCKUX Moaenen;

I1) KOMBMHMPOBAHHbLIX MOLENEN;

€) ceTeBbIX MoAenen;

K) TMbpnaHbIX Moaenen.

11. MaTemaTnyeckas cxema lNMHyanm -Xapena ncnonb3yeTcs a4 noCcTPoeHus:

a) HEeNnpPepPbIBHO-CTOXaCTUYECKNX MoAenen,

6) ONCKPETHO-4EeTEPMUHUPOBAHHLIX MOAENEN;

B) AE€TEPMUHNPOBAHHbLIX MOgENeNn;

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 NepexoAoB, BXOAHAN (MYHKLWS, BbIXOAHAS (YHKLUNS, (YHKLMUA
MapKUPOBKMY;

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

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

) MHOXECTBO MOMEHTOB BPEMEHMW, MHOXKECTBO BXO[HbIX BO3E/ACTBNIA, MHOXXECTBO COCTOSIHUI,
MHO>KECTBO BbIXOLHbIX peakumnii, AndgepeHLnansHoe ypaBHeEHNE A5l COCTOSIHUIA, ONepaTop BbIXOLO0B;

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

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

13. MaTtemaTu4yeckas F-cxema onucbiBaeTCa cneayowmnm HabopoM AaHHbIX:

a) MHOXXECTBO MO3MLUIA, MHOXXECTBO NepexofioB, BXOAHAs PYHKLUMS, BbIXOAHAS DYHKLUNS, PYHKLUS
MapKMPOBKM;

6) andasuT BXOAOB, antaBUT COCTOAHMI, aNdaBUT BbIXOAOB, CEMENCTBO MaTPUL, BEPOATHOCTEN
nepexonos;

B) aNhaBUT BXOLOB, aNaBMT COCTOSHMIA, aNhaBUT BbIXOL0B, ONepaTop NePexonoB, ONepaTop BbIXOAOB;

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

[1) MHOXKECTBO BXO4HOI0 MOTOKa, MHOXXECTBO COCTOSIHWIA, 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 onncbiBaeTCa cnegytowmm Habopom OaHHbIX:

a) MHOXXEeCTBO MO3ULINIA, MHOXECTBO NEPEXO0B, BXOAHAS (PYHKLMS, BbIXOAHAS YHKUUS, (YHKLUS
MapKUPOBKY;

6) ancaBUT BX0A0B, aNihaBUT COCTOSHWIA, andaBuT BLIXOL0B, CEMENCTBO MaTpPUL, BEPOSTHOCTEN
Nepexonos;

B) aNhaBUT BXOJ0B, aNPaBMT COCTOSHMIA, aNhaBUT BbIXOJ0B, ONepaTop NEPEXOA0B, ONEPATOP BbIXOAOB;

) MHOXXECTBO MOMEHTOB BPEMEHMW, MHO)KECTBO BXOLHbIX BO34EACTBNIA, MHOXXECTBO COCTOSIHUN,
angdepeHLanbHoe ypaBHeHNe A8 COCTOSHWI, onepaTop BbIXO40B;

[1) MHOXXKECTBO BXOJHOI0 MOTOKA, MHOXECTBO COCTOSIHNIA, MHOXXECTBO NOTOKA 06C/IY)XMBAHNS, MHOXXECTBO
BbIXOZHOIO NMOTOKa, MHOXKECTBO BHYTPEHHWX NapaMeTpoB, anropuTM (PyHKLUOHNPOBAHNS;

€) MHOXXeCTBO MOMEHTOB BPEMEHW, MHOXECTBO BXOJHbIX BO3AENCTBUIA, MHOXXECTBO YNPaBsOLLIMX
BO3JENCTBUIA, MHOXECTBO COCTOSIHWIA, MHOXXECTBO BbIXOAHbLIX PeaKLuii, onepaTop Nepexonos, onepaTop
BbIXO/[0B.

15. MaTemaTun4eckas Q-cxemMa onmncbiBaeTCs cnegyrowmnm H360p0M OaHHbIX:

a) MHOXKECTBO MO3ULMIA, MHOXXECTBO NepexoAoB, BXOAHANA PYHKLNS, BbIXOAHASA MYHKLNS, (YHKLMUA
MapKMpPOBKMY;

6) ancaBnT BXOAOB, aNhaBUT COCTOSHWIA, ancaBuT BbIXOA0B, CEMENCTBO MaTPWL, BEPOSTHOCTEN
nepexonos;

B) asipaBUT BXOLOB, aJipaBuUT COCTOSHMI, andaBuT BbIXOLO0B, ONepaTop Nepexonos, onepaTop BbIXOLOB;

) MHOXECTBO MOMEHTOB BPEMEHMW, MHOXECTBO BXO[HbIX BO3E/ACTBNIA, MHOXECTBO COCTOSHUI,
angdepeHLUanbHoe ypaBHeHNe A8 COCTOSIHWIA, onepaTop BbIXOLOB;

[1) MHOXXeCTBO BXOAHOI0 NMNOTOKa, MHOXECTBO COCTOSHUA, MHOXKECTBO MOTOKa 06Cﬂy>KVIBaHVIF|, MHO>XeCTBO
BbIXO4HOIO MOTOKA, MHOXXECTBO BHYTPEHHUX NapaMeTpoB, aJirOPUTM PYyHKLIMOHMPOBAHWS;

€) MHOXXECTBO MOMEHTOB BPEMEHW, MHOXECTBO BXOJHbIX BO3AENCTBUINA, MHOXXECTBO YNPaBSOLLNX
BO3/1€CTBUIA, MHOXECTBO COCTOSHWI, MHOXXECTBO BbIXOAHbLIX PEAKLNiA, ornepaTop NepexooB, onepaTop
BbIXO/0B.



16. MaTemaTn4eckas N-cxema onucbiBaeTcs cnegywowunm Ha6op0M OaHHbIX:

a) MHOXXEeCTBO MO3ULINIA, MHOXXECTBO NEPEXO0B, BXOAHAS (PYHKLMS, BbIXOAHAS YHKUUS, (YHKLUS
MapKUPOBKUY;

6) ancaBnT BXOAOB, aNhaBUT COCTOSHWIA, ancaBUT BbIXOA0B, CEMENCTBO MaTPWL, BEPOSTHOCTEN
Nnepexonos;

B) aNhaBUT BXOJ0B, aNPaBMT COCTOSHMIA, aNaBUT BbIXO0B, ONepaTop NEPEXOA0B, ONEPATOP BbIXOAOB;

) MHOXECTBO MOMEHTOB BPEMEHW, MHOXECTBO BXO[IHbIX BO3E/ACTBNIA, MHOXXECTBO COCTOSHUI,
angdepeHLanbHoe ypaBHeHNe ANs COCTOSHWIA, onepaTop BbIXOLOB;

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

€) MHO)KeCTBO MOMEHTOB BPEMEHW, MHOXXECTBO BXOAHbIX BO3AENCTBIIA, MHOXECTBO YMpPaBAsoLLMX
BO3AENCTBUIA, MHOXXECTBO COCTOSIHWIA, MHOXECTBO BbIXOAHbLIX PeaKLMii, onepaTop NEPEXOA0B, ONepPaTop
BbIXOJ0B.

17.0CcHOBHbIMYK cnocobamMu 3afaHNs MOLESIbHOrO BpeMeHN ABIAKTCA:

a) cnocob [x]u cnocob [x];
6) cnocob NpocMoTpa akTUBHOCTEN, cnocob aHanm3a cnucka CobbITuin, TPaH3aKTHbIA CNOCO0;
B) cnocob NnpocMoTpa akTUBHOCTEN, cnocob aHanm3a cnmcka cobbiTuin, cnocob Ha 0OCHOBE MPOLECCOB;

r) cnocob npocMoTpa akKTMBHOCTEN, CNoCcob aHanm3a cnucka cobbiTnin, cnocob Ha 0CHOBE MPOLIECCOB,
cnocob Ha OCHOBEe arperaTos;

4) cnocob MpoCMOTpPa aKTMBHOCTEN, cnocob aHanm3a cnucka cobbiTuini, cnocob Ha ocHoBe rnpoLeccos,
cnocob Ha ocHoBe arperarTos, cnocob Ha ocHoBe TPaH3aKTOB;

€) cnocob MKCMPOBAHHOIO MHTEPBaa U crnocob 0cobbix COCTOAHNS.

X) MHOXXECTBO BXOAHOI0 MOTOKA, MHOXECTBO COCTOSIHUIA, MHOXXECTBO NMOTOKa 06C/y)KMBAHUS, MHOXECTBO
BbIXOZHOI O NMOTOKa, MHOXKECTBO BHYTPEHHWX NapaMeTpoB, anropuTM (PyHKLUOHNPOBAHNS;

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

18. OCHOBHbIM NPUHLIMMOM, UCMOJIb3YEMbIM B MaTEMATUYECKON CXEME COMPSXKEHNS 3JIEMEHTOB CJI0XKHOW
CUCTEMbI IBNISIETCS:

a) KaXK bl BbIXOOHOW MOOC (KOHTAKT) MOXKeT ObiTb COeANHEH C HECKOJIbKMMU BXOLHbIMU
NOMOCaMU(KOHTAKTaMM), Kaxkabll BXOLHOM MOMOC MOXKET OblTb COeANHEH C HECKONTbKUMU BbIXOOHbIMU
noJsitocaMn (KOHTaKTaMu);

6) KaXkObl BbIXOLHOW MOJIIOC MOXKET OblTb COeAMHEH C OOHWUM BXOHbIM MOJIIOCOM, KaXXAblil BXOOHOM
NOOC MOXKET ObITb COeANHEH C HECKOJIbKUMU BbIXOAHbLIMU NMOJOCAMU;



B) Ka>Xbl BbIXOOQHOWN MOJOC MOXKET ObITb COEANHEH C HECKONbKMMU BXOAHbIMU NMOMOCAMUN, KaXKblN
BXOZHOW MOJIOC MOXXET BbITb COeANHEH C OHNM BbIXOOHbLIM MOJIOCOM;

) Ka>X bl BbIXOO4HOW MOMOC MOXKET ObITb COEANHEH C OAHUM BXOAHbLIM MOJIOCOM, Ka>XKAbli BXOLHOWN
NoOC MOXET ObITb COEANHEH C OJHWUM BbIXOAHbLIM MOJIIOCOM;

a) ornepaTop conpsxeHna aBifaeTcsa B3aMMHO-OHO3Ha4YHbIM.

€) onepaTop COMPs>KeHUs ABNAETCS 04HO3HAYHbIM
19. 2neMeHTbl MOAENN CUCTEMBI MAaCCOBOI0 0OCYXNBAHNSA LeNaTCs Ha:

a) aKTUBHbIe (HAKOMUTENN), MACCUBHbIE (MCTOYHMKN), aKTUBHO-MACCUBHbIE (KaHaJibl 00CNY>XUBAHUS);
6) aKTVBHbIE (KaHaNbl 06CNYXXMBaHWA), NACCUBHbIE (MCTOYHMKN), aKTUBHO-NACCUBHbIE (HAKONUTENN);
B) aKTMBHblE (HaKoNuTenn), naccusHble (KaHanbl 06CNyXXMBaHNS ), aKTUBHO-NACCUBHbIE (MCTOYHUKMN);
) aKTUBHbIE (UCTOYHWKM), MACCUBHbIE (KaHabl 0BCYXXMBaHWA ), aKTUBHO-MACCMUBHbIE (HaKoNUTENN);
1) aKTUBHbIE (MCTOYHMKM), MACCUBHbIE (HAKOMUTENN), aKTUBHO-MACCUBHbIE (KaHaNbl 06CY>XUBaHMSA);

’

20. Mpwn peannsaunn Mmoagenmpytowero anroputma CMO co3patoTcs cneayoLine MHOXECTBa 06 BbEKTOB:

a) maccuebl anemeHToB Tuna K, U, H, T, R;

6) maccmebl anemeHTOoB TUNa K, 1, H,KO, 30;
B) MaccuBbl anemeHTOoB TMNa K, U, H, 03, OK;
r) maccusbl 3nemMeHTOB TUNa K, U, R,0K, 03;
) MaccuBbl 3neMeHToB Tuna K, U, H, R;

e) maccuBbl aneMeHToB TUMa 03,0K,R.

21. NMpwn pa3paboTKe KOMMNbIOTEPHON UMUTALMOHHON MOLIeNIN Peann3yoTCs Clelyolme UUKbl B
YKa3aHHOW NociefoBaTeNlbHOCTY:

a)UMKA no waram B AONCKPETHOM BpeMeHN, LKA no Yncny peanvl3au|/||7|, LUK Mo Yncny 0bbekToB
I/IH(t)OpMaLI,I/IOHHoro B3aMMOJENCTBUS

6)UMKN MO BLINOJIHAEMbIM paboTaMm, LMK MO YUCY peann3aumni, LMK no Yncay ob6bekToB
NH(OPMALMOHHOIO B3aUMOAENCTBUSA, LIVKJ MO YNCSY COObITUI

B)LMKA MO YUCAY COOLITUI, LMKA MO YACAY peann3aunii, LKA No Ynucny paboT (akTuBHoCTEN)

FUMUKA MO WaraM B UCKPETHOM BPEMEHMU, LIMKJT MO YUCY 00bEKTOB, MH(POPMALMOHHOIO B3aUMOAENCTBISA
LMK MO YUCSY peanu3auuni

) U1K no qyncny pean|/|3au|/||7|, UMK MO Waram B AUCKPETHOM BpeMeHU, LUK No 3/1eMeHTaM Moaenn
CUCTEMbI 1 06 BEKTAM BHELLHEN cpenbl;

€) UMK Mo YUC/y peannsaunii, LMK No Waram B AUCKPETHOM BPEMEHM, LMK MO YNCSy 06BbEeKTOB
NH(OPMALMOHHOIO B3aUMOAENCTBUSA

X)UMKJ N0 BapMaHTaM 3a4aHnsa UCXOAHbIX AaHHbIX, LMK MO Waram B AUCKPETHOM BPEMEHW, LUK MO
4yncay 06beKTOB MHGOPMALMOHHOIO B3aMMOAENCTBUS

22. AnropuTM periaMeHTaumMm MoLieslbHOr0 BPEMEHMN NpelyCMaTPUBAET BbIMOJIHEHUE CiefyioLLei



nocsienoBaTe/IbHOCTU OeNCTBUN

a) yCTaHOBKa Ha4asIbHOrO COCTOSIHUA CUCTEMBI, ONpefenieHre nepeyHs 06CnyXBaemMbix COBbITUIA,
KBa3unapannenbHas 06paboTka cobbITVi, NpUpaLLeHe BpeMeHn, MPoBepKa YCI0BUS BbIMOJHEHUS
npupaLleHns

6) onpeaeneHne cnocoba 3agaHnsA MOLEbHOr0 BPEMEHW, OnpeaeneHne nepeyHsa 06cny>XxnBaembix
cobbITuin, KBasunapannenbHaa obpaboTka cobbiTuin, NpmpaLleHne BpeMEHN NPOBEPKa YCI0BUS
OKOHYaHMA npoLecca MoAennpoBaHms

B) YCTAHOBKA Ha4aslbHOr0 COCTOSAHNS CUCTEMbI, OMUCaHNE akTUBHOCTEN, 06paboTKa akTUBHOCTEN,
npupaLleHne BpeMeHu, NpoBepKa yCI0BNS OKOHYaHMA NpoLuecca MoaeMpoBaHmns

) YCTaHOBKa Ha4aslbHOrO COCTOSIHUS CUCTEMBI, ONpefeneHne nepeyHs 06cyXXBaeMblix CobbITUA,
KBa3unapannenbHas obpaboTka cobbITVI, MpUpaLLEHNe BPeMEHW, MPOBEPKa YCI0BUS OKOHYAHNS
npouecca MoeNMpoBaHus

L) yCTaHOBKa Ha4asibHOro cobbiTna, onpeaeneHne nepevHsa obcnyxmBaembix cobbITUN,
KBa3unapannenbHas obpaboTka cobbITMI, NpypaLLeHne nepeyHa cobbiTi, NPOBEPKA YCNOBUS OKOHYaHWA
npowecca MoaennpoBaHns

23. BbibepuTe hopMyny And CTaHAAPTHOIO AaTYMKa PaBHOMEPHOW CyYalHON BEANYNHBI

a) [¢]
6) [x]
B) [x] c BepoaTHoCcTAMU [%], [x].
[ [ [
n) =], =] [¢]
e) [x]

24. BbibepuTe hopMyny Af8 CTaHAAPTHOIO AaTYyMKa rayCCOBCKOM C/y4alHOW BEANYMHbI

a) [¢]
6) [%], ecnn [], [x], [x],
B) [%]
r) [x], [x]
n) <] [x]. [¢]
e) [#]

25. 1na CMO c oTKasaMu UCMosb3yloT cnegytoline nokasateam 3PeKTUBHOCTK:

a) abconoTHas NponyckHas CrnocobHOCTb; OTHOCUTENIbHAsA MPOMYCKHAsh CNocoBHOCTL; CPpeaHee YNCIo
0[HOBPEMEHHO 3aHATbLIX KaHasoB; cpeaHee BpeMs npebbiBaHNs 3asBKU B CUCTEME; KOIDDULNEHT
NCMOJIb30BaHUA KaHas0B.

6) abcontoTHas NpPonyCckHas CrnoCobHOCTb; OTHOCUTE IbHAs NPOMYCKHasa CMOCOOHOCTb; CpeaHee Yncno
OHOBPEMEHHO 3aHATbIX KaHa0B; KO3(PULMEHT NCNOSIb30BaHUS KaHaOoB.

B) OTHOCUTENbHAs MPOMYyCKHas CNoCcobHOCTb; CpefiHee YNCI0 OLHOBPEMEHHO 3aHATbIX KaHasoB;
cpefHee BpeMs npebbiBaHUA 3asBKU B cUCTeMe; KOIDHULNEHT UCMONb30BaHNS KaHal0B; BpeMs
npebbiBaHNA 3asBKW B 04epean.

r) BEPOATHOCTb HE NpeBbllleHNA BpeMeHW OXXNAaaHNA 3adaBKW B o4epenn 3adaHHOro npenesibHoro
3Ha4eHun4d,; cpeaHee Koin4ecTBO 3a4BOK B o4epennm n B CUCTEME B LEJIOM, CpeAHee BpeMA I'IpeﬁbIBaHI/IFI



3adBKW B o4epedn n B CUCTEME B LIEJIOM.

[) abcontoTHaa NponyckHasa cnoCobHOCTb; OTHOCUTESIbHAsA NPONYCcKHas CrnocobHOCTb; BEPOATHOCTb He
NMPeBbILIEHNS BPEMEHN OXWOAHWSA 3ad9BKW B O4Yepenu 3afaHHOr0 3HayeHusd; cpefiHee BpewMs
npebbiBaHMA 3a8BKM 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/IF| 3a4BKW B o4epennm n B cuCteMe B LESIOM,; CpeaHee KOonM4eCcTBO 0AHOBPEMEHHO 3aHATHLIX
KaHa0B; KO3(DMPULMEHT X UCNOSb30BaAHUA.

26. Ina CMO c oxXupaHmem 1UCnosib3yloT cliefyoLne rnokasaTenmn spPeKTUBHOCTU:

a) BEPOATHOCTb He npeBbilleHNA BPEMEHN OXKNOAHUA 3aABKW B 04epenn 3aaHHOro 3Ha4eHus;
cpegHee KoJIn4eCTBO 3aABOK B o4epean WM B CUCTeMe B LieJIOM; cpeaoHee BpeMsa I'IpeﬁbIBaHI/Iﬂ 3a5BKN B
oYyepenu 1 B CUCTEMe B LIeJIOM; CpefiHee KOJIN4YeCTBO OAHOBPEMEHHO 3aHATLIX KaHaJl0B; KO3 (ULNEHT
X NCNOJ1Ib30BaHNA.

6) abconoTHas NPoONyckHas CNocobHOCTb; OTHOCUTESIbHAsA NPOMYCKHas CNOoCOOHOCTL; CpeliHee BpeMs
npebbiBaHNA 3a8BKI B 04epPeaMn U B CUCTEME B LIe/IOM; CpefiHee KOIMYeCTBO OHOBPEMEHHO 3aHATbIX
KaHa0B; KO3PMULMEHT UX UCMONb30BAHUS.

B) BEPOATHOCTb HE NnpeBbILLEHNA BPEMEHN OXXNOAHNA 3adABKW B o4epean 3a4aHHOIro 3Ha4eHnA,
cpegHee KoIM4ecCTBO 3a4BOK B o4epean un B CUCTEMeE B LIeJIOM; CpeaHee Kon4eCTBo OA4HOBpPeMEHHO
3aHATBIX KaHaN0B; KOI(PPULMEHT NX NCIOJSIb30BaHMS.

r) OTHOCUTESNIbHAs nponyckHad CNocobHOCTb; BEPOATHOCTb HE NpeBbIlUEHNA BPEMEHU OXKNOAHNA
3a4BKW B o4vepedn 3adaHHOro 3Ha4vyeHuna,; cpegHee KoJ1In4eCTBO 3a4BOK B o4epean un B CUCTeEMe B
LesioM; cpenHee BpemMA I'Ipe6bIBaHI/IF| 3adBKW B o4Hepean n B cmcteme B LEIOM,; CpedgHEE KOJINHECTBO
OLHOBPEMEHHO 3aHATbIX KaHasI0B; KO3(MULMEHT X UCMOSb30BaHUS.

[l) cpeaHee KOIMYECTBO 3a8BOK B OYEPeaN U B CUCTEME B LIEJIOM; CpefHee BpeMs nNpebbiBaHNS 3a5BKY
B 04Yepeln 1 B CUCTEME B LLeJIOM; CpeHee KOJINYeCTBO O4HOBPEMEHHO 3aHATBIX KaHasl0B;
KO3(DMPULMEHT X UCNOSIb30BAHUS.

27. BbibepuTe chopMysy AN aNropyuTMa reHepauuy nyacCoOHOBCOKIO NOTOKa COBbITMiA

a)[x] [x] [¢]

6) [x],

8) [x][x]

r) [x] [¢]
n) [%] [=]

e) [x]

28. BoibepuTe thopMyny Ang anropuTMa reHepaumm noToka IpnaHra obuiero suaa

a)[x] [x] [¢]

6) [x],

B) [x]

r) [ [
n) [%], %]



e) %]
x) [x], [x]

29. OnucaHune CTPYKTYPbl CUCTEMbI MACCOBOr0 006CY)XNBAHNS BKJIIOYAET:

Q) KOJINYECTBO UCTOYHMKOB BXOHbIX MOTOKOB 3a8BOK W UX UHTEHCUBHOCTU; KOJIMYECTBO (ha3
O6Cﬂy)KI/|BaHVIFI 3a5BOK; KOJIMYECTBO HAKOMUTENEN B Ka)k4ow (haze; emKoCTH HakonuTenew;
KOJIN4eCTBO KaHaJioB OﬁCﬂy)KI/IBaHVIFI B KaXKOon hase ” MHTEHCUBHOCTU NOTOKOB 06C}'IY)KI/IBaHI/I$I
KaHa/0B; CBA3W MeXY 31eMEHTaMWN B BUAE onepaTopa COMpPAXeHNA ;ANCUNNNNHBI OXKNOaHWA 3aABOK
B Hakonmtenax n nx Bbl60pa Ha 06C}'IY)KI/IBaHI/Ie B KaHas1aX; npaBuJia yxoaa 3asaBOK.

6) KONMYECTBO CTOYHUKOB BXOAHbLIX MOTOKOB 3aABOK; KOMMYECTBO (ha3 06CyXMBaHUS 3a5BOK;
KONNYECTBO HaKoOMUTENEN B KaXkaon ha3e; KONMYECTBO KaHa 0B 00CNy)XMBaHUA B Ka)kaow ¢a3e;
CBA3N MeXAY 3/IeMEHTaMM B BUE onepaTopa CONpsKeHus.

B) KOJIMYECTBO UCTOYHMKOB BXOAHbIX MOTOKOB 3asIBOK; KOJIMYECTBO (ha3 06CNy>KMBAHUS 3aABOK;
KOMMYECTBO HaKoMUTENEN B KaXkaon ha3e; eMKOCTM HAaKOMUTENeN; KOMYeCTBO KaHasloB
obcnyXnBaHNs B Kax0n pase 1 MHTEHCUBHOCTM MOTOKOB 06CNY)XUBAHUS KaHaN0B; ANCLUMANHbI
0XXMAaHNA 3a8BOK B HAKONUTENAX U X Bbibopa Ha 0bCNyXMBaHMe B KaHaNax; NpaBuaa yxoaa 3asaBok.

) KOMYECTBO MCTOYHUKOB BXOAHbIX MOTOKOB 3asIBOK W MX MHTEHCUBHOCTW; KOJIMYECTBO (a3
06CNy)KMBAHMS 3as1BOK; KOJIMYECTBO HAKOMUTENEN B KaXX Ao (ha3e; NnpeaesbHble pa3Mepsl ovepeam
HakonuTenen; KOANYeCcTBO KaHanoB 06CNyKMBaHUS B KaXKaol ha3e M UHTEHCMBHOCTM MOTOKOB
06CNY)KMBAHMS KAHANOB; ANCUMUMANHBI 0XKMAAHUS 3asBOK B HAKOMUTENAX U UX BbiBopa Ha
obcnyxmBaHMe B KaHanax; npaBuia yxona 3asBok.

30. 2nemeHTHl CMO pa3nensioT Ha:

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

a) paHXMPOBaHHbIE

6) obcnyxmBatoLme

B) aKTMBHO-MACCUBHbIE
) MacCuBHbIE

) aKTUBHbIE

Bonpocbl ¢ KOPOTKMM OTBETOM

31.15 OLEHKN BEPOATHOCTY COOLITNS B XO4€ KOMMbIOTEPHOIO SKCMEPUMEHTa C TOYHOCTbo 0.05
rapaHTMpoBaHHO npwu t,, =1.96 TpebyeTcs cnepytoliee KONMYECTBO UCMbITAHWUNA.

32. [Ina oueHKN gUCnepcumn B Xoge KOMMbIOTEPHOro 3KCrnepuMeHTa € To4HOCTbO 0.05 rapaHTUpoBaHHO
npu t,, =1.96 TpebyeTcs cnepytoLLlee KOIMYECTBO UCMbITaHUIA.

33. [Ina oueHKN MaTeMaTU4eCKOro OXXnaaHusa B MPOn3BOJIbHOM C/ly4ae B X04e KOMIMbIOTEPHOI O



3KCnepuMeHTa ¢ To4HocTbio 0.05 mpu [x] =0.05 n[x]=0.9 TpebyeTcs cnenytoLiee KOAMYECTBO
NCMNbITaHWNA.

34. Tponkon cnepytowero Buga 3agaetca <S,,,w,K>.

35. lMnaHnpoBaHMe COBOKYMHOCTU 3KCMNEPUMEHTOB, Pa3nyatoLLMXCa Mo NUCXO4HbIM OAaHHbIM, B X04e
KOTOPbIX O0JI>XHa ObIThb noJily4eHa BCA Heobxoanmas MHgopMaLKnsa 0 cucTeme, TO eCTb OnpenesieHsl Bce
nHTEepecyrLline nccnepgosatend CBOWCTBA Ha3blBaeTCA

36. ObbekT-3aMecTUTENb 06bEKTA-0pUrMHaIa, 06ecneyvmBatoLLINi N3yYeHne HEKOTOPbIX CBONCTB
OpWrnHana Ha3blBaeTCs

37.B npouecce B3aMMOENCTBUSA SIEMEHTOB, BXOAALLNX B COCTaB CUCTEMbI, MOSBASETCA npuHUNNmanbHO
HOBOE Ka4yeCTBO, CBOMCTBO, KOTOPbIM He obnagaeT HM 0AMH 13 BXoAALWMX B C 3/1eMEHTOB, KOTOpoe
Ha3blBaeTCA

Bonpocbl ¢ pa3BepHYTbIM OTBETOM

38. JanTe onpefesieHne CTpaTern4yeckoro riaaHupoBaHus. NMepevncante OelCTBUS, BbiNOJIHAEMblE B
X04€e NPoBeAeHNst CTpaTErnYeCcKoro NJaHNPOBaHNS, a TakXXe MeTOAbl, KOTOPLIMU MO/b3YIOTCA B
X04e CTpaTerm4yeckoro naaHMpoBaHus.

KpuTepun oueHnBaHmns LLikasia oLeHOK

Obyyatowmnca npueoauT nosiHoe 1 6e3ownboyHoe onpegeneHmne OT1nmnyHo (90-100 6annos.)
CTpaTernyeckoro naaHnMpoBaHus. MNpencraBneHa aeTanbHasa u
npaBWbHas Nocaef0BaTebHOCTL AeNCTBUA.

Oby4atowmmncsa npmeoamnT nonHoe n besowmnboyHoe onpeneneHne Xopowo (70-80 6annos)
CTpaTernyeckoro nnaHnposaHus. MNpeactaBneHa aeTanbHas u
npaBUbHas NOCNEN0BAaTENbHOCTL AENCTBUIA. [lonyCKatoTCs
He3Ha4ynTesIbHble HETOYHOCTW, HET LO/DKHON AeTann3aunm
BbINOJIHAEMbIX AENCTBUIA.

MpencTaB/eHo 4OCTAaTOYHO MOJIHOE onpefesieHne CTpaTernieckoro YO0BNETBOPUTESIBHO
naaHupoBaHus. NMoNHOCTbIO He NpefcTaB/eH NoOPsALoK BbIMOJIHAEMbIX (50-70 6annos)
LencTBun.

MpencTaBieHbl HEMOJIHbIE ONpPeAesieHne U He MepeyncieHsl HeyLnoBneTBOPUTESIBHO
HeobxoanMble OENCTBUS, BbINMOJHAEMbIE B XO4€ MPOBEAEHNSA (MeHee 50 6annos.)
CTpaTermyeckoro niaaHMpoBaHus. NMpucyTcTByIOT rpybbie owmnbkn nnm

HEeTOYHOCTN.

39. B 4eM Ha3HayeHne TaKTU4eCcKoro nnaHuposaHus. lepeduncante LEeNCTBMSA, BbIMOSIHAEMbIE B XO4€
npoBegeHNA TakKTU4eCKOro njiaHNnpoBaHMA.

KpuTepun oueHnBaHns Llikasia oLeHOoK




Obyyatowmnca npueoauT nosiHoe 1 6e3ownboyHoe onpegeneHmne
TAaKTMYECKOro MJlaHMpoBaHus. MpeacTaBieHa AeTaslbHas U NpaBuibHas
rnocnenoBaTeNlbHOCTb OENCTBUN,

OT1nmnyHo (90-100 6annos.)

Obyvatowmincs npuBoanT NosiHoe 1 6e3owmboyHoe onpeaeneHmne
TaKTUYeCKOoro niaaHmpoBaHus. MpencTaBneHa geTanbHasa 1 NpaBuibHan
nocaeloBaTeNbHOCTb AENCTBUA. JonyCcKalTCs HE3HAYNTENbHbIE
HETOYHOCTU, HET OOJIKHOW AeTann3aLnmn BbiNOAHAEMbIX OENCTBUN.

Xopotwuo (70-80 6annos)

MpencTaBneHO AOCTAaTOYHO MOJIHOE ONpefiesieHne TakTUYeCKoro
naaHMpoBaHus. MoNHOCTbIO He NpeACTaB/ieH NOPSA0K BbINOJHAEMbIX
0EeNCcTBUNA.

Yn0BNEeTBOPUTENBHO
(50-70 6annos.)

MpeacTaBneHbl HEMOJIHbIE OMNpefesieHe N He NepeyncneHsi
HeobxoaMMble [1eNCTBUS, BbINOJHAEMbIE B XO[le MPOBEAEHUS
TAKTUYECKOro NAaHUpoBaHus. MpucyTCTBYIOT rpybblie owmnbKn nam
HETOYHOCTMW.

HeyLoB/IeTBOPUTESIBHO
(meHee 50 6annos.)

40. I'IepeqvlchTe 1N ONULLINTE TUMOBbIE MaTEMATUYECKNE CXEMbI S/IEMEHTOB C/I0XKHOWN CUCTEMBI.

KpuTepun oueHnBaHns

LLIkana oueHoK

Obyvatowmnca npuBoanT nosHoe 1 6e3owmnboyHoe MaTeMaTnyeckoe
OMMCAHNE CXEM I/IEMEHTOB CJIOXKHOW CUCTEMBI.

OT1nunyHo (90-100 6anno.)

ObyuyatoLmMincs NPUBOANT AOCTAaTOYHO NOJIHOE MaTEMAaTUYECKoe
onucaHue TUMOBbLIX MaTeMaTUYeCKUX cxeM. [onycKaTCs
He3HaYUTebHble HETOYHOCTH

Xopouwuo (70-80 6annos)

MpencTaB/eHbl OCHOBHbIE TUMOBbLIE MAaTEMATUYECKME CXeMa, be3
HeobX0ANMbIX MOSACHEHWI 1 OOMOJIHEHUN, He codep Kalmne rpybbix
OLLUNOOK.

Yn0BNeTBOpUTENLHO
(50-70 6annoB.)

MpeAcTaBNeHO HEMOMHOE MaTeMaTUYEeCKOe ONCaHue,
MaTeMaTU4eCcKoe onucaHmne cogepxaT rpybble owmnbKu nam
HETOYHOCTY

41. B 4yeM 3aknto4vaeTcs 3a4a4a aHaaM3a 1 3a4a4a CUHTE3a CUCTEeM.

KpuTepumn oLleHMBaHMUS

HeynoBneTsopuTesibHO
(meHee 50 6annos)

LLIkana oLeHOoK

O6yqalou_u/||7|c;| NPMBOOWUT MNOJIHbIE U 6e30WnboyHbIe oripenesieHns.

OTnunyHo (90-100 6annoB.)

Obyyatowmnca npuBoANT NoJiHble 1 6e3oWwnboyHble onpeaeneHns.
[lonyckalTca He3HaYUTENbHbIE HETOYHOCTW.

Xopouwo (70-80 6annos)




MNpencTaB/ieHo MNOJHOCTbLIO OA4HO U3 OI'Ipe,D,EJ'IeHMI7I, nnn 4aCTn4yHO OaH
OTBET O/ Ka)KA0ro 13 onpeaeneHunn

YO0BNeTBOPUTESIbHO
(50-70 6annos)

MpeacTaBneHbl HeMosHbIe onpeneneHns. MpucyTcTByOT rpybble
OLIMBKM NN HETOYHOCTMW.

HeynosneTBopuTesibHO
(MeHee 50 6annos)

42. OnNuwwKnTE TUMNbI CUCTEM MacCOBOro 06CNyXMBaHNS U NOKa3aTenn nx spHekTUBHOCTML.

KpuTepun oLeHBaHMs

LLikana oueHok

Obyyatowminca npusoaunT Bce Tunbl CMO 1 nx onncaHne. YKa3biBaeT
ncYeprbiBalOLWNA CMMCOK NokasaTenen apgpekTusHocTn CMO, n nx
ornmncaHue.

OTnm4Ho (90-100 6annos)

Obyyatowwmmncs npmsoamnT BCce Tunbl CMO 1 nx onucaHne. YkasbiBaeT
ncyepnbIBaOLWMUIN CNMCOK NokasaTenen aggekTneHoCcTn CMO, 1 nx
onucaHue. [lonyckalTCa He3HaYNTeIbHble HETOYHOCTH.

XopoLwuo (70-80 6annos)

Obyvatowminca npuBoanT HekoTopble TUNbl CMO 1 nx onucaxue.
YKa3blBaeT YaCTWYHbIN CMCOK NoKa3aTenen aekTneHocTn CMO, 1
nx onncaHune. OTBET He coaepXMUT rpybbix oWMBHOK.

Y10BNeTBOPUTENBHO
(50-70 6annos)

He npepacTtasneHbl Tl CMO 1 nokasaTtenn sppekTUBHOCTH.
MpuncyTCTBYIOT rpybbie oWnbKN AN HETOYHOCTMW.

43. OCHOBHbIE 3Tamnbl CO30aHNA UMUTALIMOHHBIX MOLENEN CUCTEM.

HeyposnetsopuTesibHO
(MeHee 50 6annos)

KpuTtepun oueHnBaHuA

LLIkana oueHok

ObyyaroLwmnca NpUBOANT OCHOBHbIE 3Tanbl CO34AaHUA UMUTALUOHHBLIX
mMozenen cuctem. MoapobHO onucaH Ka)kabl U3 3Tarnos.

OTnn4yHo (90-100 6annos)

Oby4atoLmncsa NpMBOANT OCHOBHbIE 3Tambl CO3A4aHNA UMUTALMOHHbIX
mogenen cnctem. MoapobHO onMcaH Kaxkabin 13 3TanoBs. [lonyckarTcs
He3Ha4YUTeNbHble HETOYHOCTN.

Xopotwuo (70-80 6annos)

ObyuyatoLLmincs oNyCKaeT ownbKy B MOCieA0BaTeIbHOCTM 3TaMoB
CO3[aHNSA UMUTALMOHHBIX MoAeNen cucTeM. YacTUYHO ONMCAH KaXK bl
13 3TanoB. OTBET He COEPXXUT rpyOdbIX OLINOOK.

Y00BNETBOPUTENBHO
(50-70 6annos.)

He npeacTaBneHbl 3Tanbl CO34aHNA UMUTALMOHHbLIX MOAENEN CUCTEM.
MpuCyTCTBYIOT rpybble OLWNOKN NN HETOYHOCTM.

HeyposnetBopuTesibHO
(MeHee 50 6annos)




44, Cnocobbl opraHM3auum MoaebHOro BPEMEHN 1 KBasunapannenmama MMUTaLUOHHON MOAENN.

KpuTepun oueHnBaHn

Llkana oueHoK

ObyyaloLmincs nepevncnseT Bce cnocobbl opraHn3auuy MoaeSibHOro
BPEMeHW, MPUBOAUT OMNpenesieHne 1 NpMMepbl MCNoJb30BaHNA
KBa3unapannenmsma. MoapobHo onmcaH Kaxabli 13 cnocobos.

OT1nnyHo (90-100 6annoB.)

ObyyatoLmincsa nepedncnseT Bce cnocobbl OpraHn3aLmMm MoaebHOro
BPEMEHW, MPUBOAUT OonpedeneHne n NpumMepbl CNoJb30BaHUS
KBa3unapasnenmsma. MNoapobHO onncaH Kakabih N3 cnocobos.
[lonyckalTca He3HaYUTENbHbIE HETOYHOCTW.

Xopotwuo (70-80 6annos)

Obyyatowmnca nepedncisieT HeKoTopble cnocobbl opraHn3auum
MOLENbHOr0 BPEMEHUN, MPUBOAWT ONpeneneHne Keasmnapaaiennsma.
MoapobHO onucaH Ka)kabln 13 cnocoboB. YaCTUYHO ONMCaH KaXkabl 13
crnocoboB. OTBET He COAEPXUT rpybdbIX OWNOOK.

YO0BNEeTBOPUTENbHO
(50-70 6annos.)

He npvBeneHbl cnocobbl opraHn3aumm MoLenbHOro BpemMeHu. He
NpMBOANTCS onpeaeseHne KBasunapannenmsma. MpucyTcTeytoT rpyboie
OWNBKN NN HETOHHOCTHN.

MpaBunbHbIE OTBETDI

HeynoBneTBopnTeNbHO
(MmeHee 50 6annoB.)

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

3 6

4 6,8
5. B

6 6

7. r

8. a, n
9. e
10. 0, X




11. e, X

12. r

13. B

14. 9)

15. il

16. a

17. e3

18. B,

19. i}

20. B

21. n,e

22. r

23. il

24, B

25. 6

26. a

27. i}

28. X

29. 6

30. B, I, 4

31. 385

32. 3074

33. 6074

34, 3aja4va aHanam3a
35. CcTpaTernyeckoe niaaHMposaHme
36. Mogesib

37. IMEPOXKEHTHOCTb




20.2 MNMpomMeXxyTouHas aTrecTauus

MpoMeXxyTo4yHas aTTecTaunsa MOXKeT BK/OYaTb B Cebs MPOBEPKY TEOPETUYECKMX BOMPOCOB, a TakxXe,
npy HeobxoOMMOCTW (B C/ay4Yae He BbIMOJSIHEHWUS B TeYeHWe CeMecTpa), NMPOBEPKY BbIMOJHEHUS
YCTaHOB/IEHHOrO MnepeyHs nabopaTopHbIX 3adaHW, MO3BOJIAILWNX OLEHWUTb YPOBEHb MOJYYEHHbIX
3HaHUN

n/Mnn NpakTu4eckoe (ne) 3agaHune(a), No3BosioLLee (Me) OUEHNTb CTENEHb CHOPMMPOBAHHOCTU YMEHWIA
N HaBbIKOB.

JNs OLLeHKN TeopeTnYecknxX 3HaHUM NCMOJSIb3yeTCs NepevyeHb KOHTPOJIbHO-U3MePUTENbHbIX MaTeprnasos.
KaXKAbll KOHTPONIbHO-U3MEPUTENbHLIN MaTepuan A8 NPOBEeAEeHUS MPOMEXYTOYHOW aTTecTauuu
BKJIlOMaeT ABa 3aJaHWus - BONPOCOB AN KOHTPOASA 3HaHWWA, YMEHUN WU BAAJEHUN B paMKax OLEHKMU
YPOBHA CCHOPMUPOBAHHOCTU KOMMNETeHUNW. [1pn OLLeHMBAHUN NCNONb3YeTCH KOIMYeCTBEHHAA LWKana.
KpuTepun oLeHUBaHNA NpeacTaBaeHbl B NPYBEAEHHON HUXe Tabnuue

Ina oueHWBaHWA pe3ynbTaToB 06yqu|/|$| Ha 3K3aMeHe NCNOoJb3yTCA cieaylowmne cogepxartelibHble
nokKa3saTenn OPMYJIMPYETCA C Y4ETOM KOHKPETHbIX TpeboBaHMIN ANCUNNAUHDI):

1. 3HaHMe TeopeTUYeCKNX OCHOB y4ebHOro mMaTepuana, OCHOBHbIX OMpPEenEeSIeHUA, MOHATUN 1
NCNONb3yEMON TEPMUHONOTNK;

2. yMeHune nNpoBoanTb 060CHOBaHME N NPefCTaBeHNEe OCHOBHbIX TEOPETUYECKMX W MPaKTUYECKUX
pe3ynbTaToB (TEOPEM, aNrOPUTMOB, METOANK) C UCNOSb30BaHNEM MaTeEMATUYECKMUX BblKNaLoK,
6110K-CXeM, CTPYKTYPHBIX CXEM N CTAHAAPTHBIX ONMUCAHUIA K HUM;

3. yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW, MANKOCTPUPOBATL OTBET NMpMMepaMu, B TOM 4uche,
COBCTBEHHBLIMW, YMEHWE BbISBNATb U aHaIM3MPOBaTb OCHOBHbLIE 3aKOHOMEPHOCTU, MOJyYEHHbIE, B
TOM 4nCne, B XOhe BbINONHEHNA NabopaTOPHO-NPaKTUYECKMX 3a4aHNI;

4, ymeHune 060CHOBbLIBaTb CBOV CY)KAEHUS U MPOdECCMOHABbHYI0 MNO3MLMIO MO U3araeMoMy BOMpocCy;

5. BNageHune HaBblkaMn NPOrpPaMMMPOBAHNS N IKCMEPUMEHTMPOBAHNS C KOMMbIOTEPHLIMK MOLENAMN
aropMTMOB 1 cUCTeM B cpeae Matlab B pamkax BbiNoJIHAEMbIX TabOpaTOPHbIX 3a4aHuWI;

6. BNafeHne HaBblkaMW CTPaTErn4yeckoro U TaKTUYECKOro NAaHWPOBaHWA IKCNEpPUMEHTa,
TECTMPOBAHNSA KOMMbIOTEPHBLIX MOAENEN CUCTEM

PaznuyHble KoMBUHaLMKN NepedYncieHHbIX NOKasaTeNen onpenensoT KpUTEPUN OLEHUBAHNA pe3ybTaToB
0byyeHmnsa (ChopMMPOBAHHOCTU KOMMETEHLMIA) Ha FOCYAapPCTBEHHOM 3K3aMeHe:

® BbICOKUIA (YrnybneHHbI) ypoBeHb CHOPMUPOBAHHOCTM KOMMNETEHLNIA;
® MOBbILLIEHHbIA (MPOABUHYTLIN) YPOBEHL CHOPMUPOBAHHOCTU KOMMNETEHLWNA;
* NoporoBbin (6a30BbI) YPOBEHb CHOPMMPOBAHHOCTM KOMMETEHLINN.

Ins oueHnBaHMA pe3yNibTaToB 06y4YeHMs Ha rocyaapCTBEHHOM 3K3aMeHe ucnonb3yeTtcs 4-6annbHas
WKaNa: «OTJINYHO», «XOPOLLO», «Y[OBNETBOPUTENIbHO», «HEYNO0BJETBOPUTENbHO». [NF OLEeHUBAHUS
pe3ynbTaToB 06y4EHMS Ha 3a4eTe NCMOMb3yeTCs - 3a4TEHO, He 3a4TEHO Mo pe3ysibTaTaM TeCTUPOBaHNS.

CoOoTHOWEHNEe NoKa3aTenen, KpUTepumes W LWKalbl OLEHWBaAaHWS pe3ynbTaToB 06yqu|/|ﬂ Ha
rocyoapCtBeHHOM 3K3aMeHe npencTtaB/iEHO B cneﬂyrou.leﬂ Tabnuue.

KpuTepuu ou,eHUBaHUA KOMNETEHLUUIA U LLUKAJa OLLeHOK Ha 3K3aMeHe

KpuTepun oueHnBaHNS KOMMNETEHLMIA YpoBeHb LLIkana oLieHOK
ChOPMUPOBAHHOCTU
KOMMNeTeHLNNA




ObyyatoLMnCcs [eEMOHCTPMPYET MOJSHOE COOTBETCTBUE 3HAHUIA,
YMEHWI, HaBbIKOB MO MPUBELEHHbIM KpUTEPUSM CBOOOLHO onepupyeT
NMOHATWUNHLIM annapaToM U NPUOBPETEHHBIMU 3HAHNAMU, YMEHUAMM,
NMPUMEHSET UX NPU PeLLEHNN NPaKTUYECKUX 3a4au.

MoBbILUEHHbIN
YpPOBEHb

OTAnYHO

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHBIA MaTepuan He NOJIHOCTbIO
COOTBETCTBYET OJHOMY U3 MEPEYNCIEHHbIX BbILLE NMOKa3aTenei, Ho
obyyatoLniics faeT npaBubHble OTBEThI HAa AOMOJHUTENbHbIE
BOMpPOChI. Mpy 3TOM 06yYatoLMACS L1EMOHCTPUPYET COOTBETCTBIE
3HAHUIA, YMEHWI, HABbIKOB MPVBELEHHbIM B TabnLax nokasaTensM,
HO LLOMYCKAEeT He3HaYUTeNbHbIe OWNDKM, HETOYHOCTH, NCMbITHIBAET
3aTPYLHEHNS MPY PELLEeHUN NPaKTUYEeCKX 3a4au.

Ba30Bblil ypoBEHb

XopoLuo

ObyyatoLLMnCcs 4eMOHCTPMPYET HEMOIHOE COOTBETCTBME 3HAHWNA,
YMEHUI, HaBbIKOB MprBeAeHHbIM B TabanLax nokasaTensm,
[OMyCKaeT 3Ha4YnTebHble OLWNBKM NPU peLleHnn NPakTUYecknx
3a4ay. [pn 3TOM OTBET Ha KOHTPOJIbHO-U3MEpPUTENbHBIN MaTepua He
COOTBETCTBYET /I06bIM ABYM W3 MepeyncieHHbIX nokasaTenen,
obyyvaloWwninca faeT HeMnosIHbIe OTBEThI Ha LOMOMHNUTE/IbHbIE BOMPOCHI.

MoporoBbIi YpOBEHb

YO0BNeTBOPUTESIbHO

OTBeT Ha KOHTpOJ'IbHO-I/IBMepVITEJ'IbeII?I MaTepKnan He COOTBETCTBYET

HeynoBneTBopuTENbHO

nobbIM TPEM U3 MepeyncNeHHbIX NokasaTtenen. Obyyatowmics
LEMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHbIe 3HaHWA, AOMyCKaeT
rpy6ble ownbkm

MpuMepHbIA NepevyeHb BONPOCOB K IK3aMeHy

Ne ConepxxaHue

1 MaTeMaTu4ecKkne onucaHns CUCTEM 1 MOLE/eNn CUCTEM B paMKax TEOPETUKO-MHOXECTBEHHOI0 NoAX04a.

2 CWHTe3 1 aHanm3 cucTeM. MaTemMaTUYeCKM MOCTaHOBKM 3a4ay aHann3a v CUHTe3a. Buabl kputepues
onTUMU3aLMNN CUCTEM.

3 MogenvmpoBaHve 1 CxemMa 3BOJIIOLMOHHOIO CUHTE3a CJI0XKHbIX CUCTEM. ba30oBble MOAENN XKU3HEHHOr 0 LMKa
cucTem.

4 Tunbl OTHOWeEHMS Noaobusa cuctem n mofenei. IMMTaumoHHas MoLeNb: OCHOBHbIE 3Tanbl pa3paboTKu.

5 MPUHLMMBI 1 YCIOBWSA NPOBEAEHUS CTaTUCTUYECKOr0 UMUTALNOHHOrO MoaennpoeaHms. Oblias cxema
KOMMbIOTEPHON MMUTALLMOHHON MOLENN CUCTEMbl MOLEIMPOBaHUS.

6 MpUHLMMBLI OpraHn3aLuy n pernamMmeHTaunm MoAebHOr0 BPEMEHN 1 KBa3unapaanennsmMa CMCcTem

7 CTpaTeruyeckoe nnaHMpoBaHue: (hakTOPHbIN aHaan3 1 BbIBOA YPaBHEHUIN VHENHOW perpeccuu; NoJiHbIn
(haKTOPHbIV NaaH.

8 TakTu4eckoe NaaHMpoBaHMe: COOTHOLWeEHNS AN Tpebyemoro o6bema NCNbITaHW B MOAESIbHOM 3KCMEPUMEHTE
MpwW OLLeHKe MaTeMaTN4eCckoro 0XX1aaHus.

9 TaKTrn4yeckoe naaHnpoBaHUe: COOTHOLEHUS AN Tpebyemoro 06beMa UCMbITaHWA B MOAENIbHOM 3KCNEpPUMEHTE
npu oLeHKe aucnepcun

10 TaKTn4yeckoe naaHWpoBaHUe: COOTHOLEeHUS Ans Tpebyemoro 06bema UCMbITaHW B MOAENbHOM 3KCNepyMeHTe
npu oLeHKe BepOATHOCTY COBbITUS.

11 JaTymkmn cnyvyaHblX Ynucen. AnropuTMbl MOLEMPOBAHNA PAaBHOBEPOSTHON W rayCCOBCKOM CNy4aliHbIX BEANYMH

12 MogenmpoBaHue ClyYalHbIX BEIMYMH C MPOM3BOJIbHLIM 3aKOHOM pacrnpefesieHns: MeTon HeJIMHENHOro
(PyHKLMOHaNbHOrO Npeobpa3oBaHms.




13 MogenvpoBaHve Clly4alHbIX BEJIMYUH C MPOM3BOJIbHbIM 3aKOHOM pacnpefeneHns: Mmeton ®PoH-HenmaHa.

14 MoHATME MaTeMaTNYeCKo cxeMbl. Mofenb obLen AMHaMUYECKON CUCTEMBI U OMepaTopbl «BXOL-COCTOSAHME-
BbIXO», KJTaCCU(MKALNA MaTEMATUYECKMNX CXEM

15 Tunosble MaTeEMaTUYECKME CXEMBI, UCMOJIb3YeMble NMPU NOCTPOHUM MOLESIN 3/IEMEHTOB CJIOXHbIX cucTem (D,F,P).

16 TunoBble MaTeMaTUYeCKMe CXEMbI, UCMOJIb3yeMble MPU MOCTPOEHUN MOLENN 3N1EMEHTOB CI0XKHbIX cnctem (Q,N).

17 MaTeMaTu4yeckas Mofesb B3aUMOAENCTBUSA 3/1EMEHTOB CJIOXKHON cUCTEMbl. POPMUPOBaH/E OAHOYPOBHEBON
CXeMbl COMPSXKEHNS.

18 OCHOBHbIe TUMbI CUCTEM MacCOBOr0 06CyXMBaHNA. AHannTn4eckoe pewerHnsa ona CMO M/M/1/0.

19 CyWwHOCTb MeTofa MMUTALMOHHOMO MOAENNPOBaHNSA NPUMEHNTENBHO K ncciegosaHnio CMO: noToky cobbiTun n
NX XapaKTepUCTUKN.

20 CyLHOCTb MeTOAA NMUTALMOHHOIO MOAENNPOBAHNA NPUMEHUTENBHO K nccnepoaHntio CMO: anropuTmsl
reHepaLym NOTOKOB COBLITUIN.

21 MPUHUMMBI NOCTPOEHNA U CTPYKTYPbI AaHHbLIX 415 aNropuTMoB MoaenmposaHus CMO.

22 A3bIKW 1 MHCTPYMEHTaJIbHble CPeCTBa UMUTALMOHHOrO MOLENNPOoBaHUSA. IMMTaunoHHoe MoLenvpoBaHmne n

CASE-TexHonorum.

I'IpuMep KOHTPOJIbHO-U3MEPUTEJIbHOIro MaTepualia

YTBEPXXAIO

3aBegyowmnin Kagenpon TexHonornn 06paboTkmM 1 3aWwnThl UHGOPMaLMK

A.A. CupoTa
. .2026

HanpasneHne nofrotosku / cneymasbHOCTb 09.03.02 NMHGOPMaLMOHHbIE CUCTEMbI Y TEXHOJIO U

Oucunnnnna B51.0.28 MogennpoBaHue CUCTEM
®opma 0byyeHns Q4yHoe

Bua KOHTpoONA DK3aMeH

Bupg atTecTauun MpoMexyToyHas

KOHTpONbHO-U3MepuTenbHbin MaTepuan Ne 1

1. Tpadmnyeckme HOTaLUN KOHLENTYaNbHOr0 U PyHKLMOHAIbHOrO MoaennpoBaHusa cuctem (DFD,ERD).
2. MofoenupoBaHue CayyYanHbIX BEANYUH C MPOM3BOJSIbLHLIM 3aKOHOM pacnpepeneHns: meton PoH-
HenmaHa.

MpenonasaTesib E.FO. MuTpodaHoBa





