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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.[1B.04.01 MakeT npukAaf4HbIX NPOrpamMmM AA5 HayYHbIX UCCIe0BaHUN
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.03 MpuknafHaa nHpopMaTrKa
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
MpuknagHas MHOPMATUKA B IKOHOMMKE
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt
4. ®opma obyyeHusn:
O4Hasn
5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Katenpa TexHonorun obpaboTky 1 3awuTbl MHDOPMaLLUK
6. CocTaBuTenu nporpamMmmsi:
ViBankoB AnekcaHap HOpbeBuny
7. PeKkoMeHpOBaHa:

Ne7 o1 03.05.2023
8. YueOHbI roa:

2024-2025

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Llenamu ocBoeHus y4ebHOM ANCUNMNANHBI SBSIOTCS:

- U3y4eHne 0CHOB paboTbl C MAaTEMATUYECKUMU NaKeTamMu;

- OCBOEHME 0COOEHHOCTEW MPOrpaMMmUPOBaHNs N MaTEMaTNYECKOro MOAENPOBAHMNS B Pa3INYHbIX
cpenax.

3anayn y4ebHOW ANCLNMINHBI:

- U3y4YeHue n HacTporika nHTepgevica Matlab;

- U3y4eHne TUnoB AaHHbIX N 6a30BbIX CTPYKTYyp Matlab;

- U3y4yeHne cpeacCcTB BU3yan3aLmnmn JaHHbIX;

- U3yYEeHNEe K1aCCUYECKNX YNC/IEHHbIX METOA0B Ha MPUMepe BCTPOEHHbIX (OYHKLINY;
- U3yYEHNEe 0CHOB Cpeabl MUTaLUMOHHOr0 MogeinpoBaHus Simulink;

- U3yYeHNe NHCTPYMEHTOB MPOEKTUPOBAHWUS rpapu4eckoro nHTepgerica.



10. MecTo yuyebHOM aucunMnAnHbI B CTPYKTYpe OOM:
BxoguT B 610K AncumnanHel no Boibopy b61.B.
BxonHble 3HaHWA B 061aCTU NHOPMATUKK, MaTPUYHON anredpbl, HaBbIKWU MPOrpaMMUPOBaAHKS.

AucunnanHa SBRsSeTCa NpealwecTBYOWEeR ond AUCUMNANH «TexHonorum obpaboTkm nHhopmaunm»,
«MognenupoBaHme CUCTem»,

11. MnaHupyemblie pe3ynbTaTbl 0OyYeHUs No AUCLUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHeCeHHble C NJIAaHUPYEeMbIMU pe3ysibTaTaMu 0CBOeHUsi oOpa3oBaTeNIbHON NPOrpaMMbi
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX BOCTUXKEHUS:

KopA » Ha3BaHue
KOMMNeTeHLnn

Kon n Ha3BaHue
NHOMKATOpa KOMMNeTeHUun

3HaHus, YMEHWUA, HaBblKW

MK-3 CnocobHoCTb
pa3pabaTbiBaTb NpUKIagHoe
nporpaMmmHoe obecrievyeHmne n
co3faBaTb NPOTOTUMbI
NH(OPMALMOHHbBIX CUCTEM

MK-3.1 Pa3paboTka
npotoTunos NC Ha base
Tunosown NC.

3HaTb:
6a3oBble anropuTMbl 06paboTKu
NHopMaLmm B cpelie Matlab;

yMeTb:
NPOBOAMNTbL CUHTE3 N aHaNN3
anropmutmoB 06paboTku nHGopMaumuu
AN PeLleHNst KOHKPETHbIX
npakTU4ecknx 3agad B obnactu
nNpogecCcMoHanbHON feATeNbHOCTHN.

MK-4.1 BeisBneHue
TpeboBaHum K NC.

MK-4 CriocobHOCTb
NPOEeKTUPOBaTb

3HaTb: OCHOBHbIE KOMMOHEHTbI U
bubnnoTekun cpeabl Matlab,

NH(OPMaLMOHHbLIE CUCTEMBI
rno Bnaam obecnevyeHus

MK-5 CnocobHocTb
MOOEeNMPOBaTb NPUKIAAHbIE
npouecchl 1 NpeaMeTHYHo
obnacTb

MK-6 CnocobHocTb
JIIOKYMEHTNPOBATb NMPOLLECChI
Co34aHnsa NHGOPMALMOHHBIX
CUCTEM Ha CTagmnax
YKU3HEHHOrO LKA

MK-5.1 PaspaboTka mogenu
6u3Hec-npoLLeccos
3aKa34yuKa.

MNK-6.1 Co3paHue
MoJib30BaTEIbCKOMN
AokymeHTauwmm Kk UC.

0CO0H6EHHOCTMN NpeLCTaBNeHUS,
CTPYKTYpUpOBaHMa n 0bpaboTku
LaHHbIX.

YMeThb:

npoBoAUTb pa3paboTky
KOMMbIOTEPHbLIX MOLENEN B MHTEpecax
NpoBeAEHNS OLLEeHKN 3PPEKTUBHOCTM
anroputmoB 06paboTKn MHGOpMaL MK,
NCNONb30BaTh TEXHONOT NN
opraHu3auumn n npoBeaeHns
MMUTALMOHHOI0 3KCNEPUMEHTA,
aHanM3npoBaTh pe3ynbTaThl
MOZLENbHOr0 3KCNepUMeHTa,
COMOCTaBNAS NONy4aeMble 1
nnaHupyeMble pesynbTaThl.

3HaTb:

OCHOBHbIe CTaHAapThl
IOKYMEHTNPOBaHNA,
pernaMeHTUpyoLLne NpoLecchl u
NPOAYKTbI XXKU3HEHHOI0 LMK
NPOrpaMMHbIX CPeaCTB.



Kon n Ha3BaHue
KOMMNeTeHuUunmn

MK-4 CnocobHocTb
NPOEKTMPOBaTb
NHHDOPMALMOHHbBIE CUCTEMbI
no BuaamM obecnevyeHums

MK-6 CriocobHOCTb

NOKYMEHTVPOBaTb MPOLLEeCCH

C03AaHUS UHHOPMALIMOHHbIX
CUCTEM Ha CTaaunsx
XU3HEHHOr 0 LUMKa

MK-5 CnocobHoCTb
MOLENNPOBaTb NPUKIaAHbIe
MPOLIECChI U NPeaMeTHY0
obnacTb

MK-3 CrniocobHoCTb

pa3pabaTbiBaTb NpUKIagHOE
nporpaMmHoe obecneyeHue un

CO340aBaTb MPOTOTUNMbI
MH@OpMaHMOHHHXCMCTeM

Kon n Ha3BaHue
WHONKATOpa KOMMNeTeHLnn

MK-4.2 MNpoekTuposaHme un
nvzanH NC.

MK-6.2 MeToponorunyeckoe
obecneyeHmne obyyeHus
rnonb3oBatenen UC.

MK-5.2 PaboTaTb C
NHCTPYMEHTaIbHbIMY
cpeacTeamu
MOOEeNNPOBaHMA
npeaMeTHon obnacTu.

MK-3.2 KogupoBaHue Ha

f3blKaxX NPOrpaMMUPOBaAHMS.

12. O6beM gucuUNIMHBbI B 3a4€THbIX eaMHULax/4yac:

3/108

dopMa NPpoMe)XyTO4YHOM aTTecTalum:

3a4eT ¢ oueHkomn, KoHTposibHas paboTa

13. TpypoeMKOCTb NO Bupam y4yebHon paboTbl

Bupa yvyebHon paboThl

AyLoNTOpPHbIE 3aHATUA
JIeKUMOHHbIe 3aHATUA
[pakTn4yeckne 3aHATUA
NabopaTopHble 3aHATUA

CamocTodATeNnbHas paboTa
KypcoBas paboTa

MpoMexyTo4Hasa aTTecTauuns
Yacbl Ha KOHTPOJIb

3HaHMﬂ,yMEHMﬂ,HaBHKM

YMETb NPUMEHSTb B PELLEHNN
NpUKNaaHbIX 3aay 6a3oBble
anropmTMbl 06paboTkM nHhopMaLnK;

BJlafleTb HAaBbIKAMU peann3aLum
Mo/b30BaTeNIbCKOro MHTEpdeiica 1
TEeXHONIOrNAMU NpPeiCTaBNEHNS
AaHHbIX B Pa3/INYHbIX Cpeaax.

YMeTb:

COCTaBJIATb ONUCaHME NMPOLLEeCCOB U
NPOAYKTOB XXW3HEHHOIr0 LMKa
NPOrpaMMHbIX CPEACTB B
COOTBETCTBUE C UCMOJIb3YEMbIMU
HOPMaTMBHbLIMN AOKYMEHTAMM,

BnapeTs:

HaBblKaMW MPOBeLEHNSA
KOMMbIOTEPHOr0 3KCNEePUMEHTA,
HaBblKaMW TECTMPOBAHNSA
KOMMbIOTEPHbIX MOLENen anropuTMoB
06paboTKy MHopMaLUN B pa3anyHbIX
cpenax.

BfIAAETh:

NPaKTUYECKUMMN HaBblKaMm
NPOrpamMMUPOBaHNA 1 aHaIM3a
DaHHbIX B Pa3/IMYHbIX CPeaax.

CemecTtp 4 Bcero
64 64
16 16
32 32
16 16
44 44
0
0 0
0



Bunpg y4yebHon paboThl

Bcero

13.1. Copep>xaHue AUCLMUNINHbI

n/n HanmeHoBaHuve pasgena
ANCUNMNHBI

Ne ri/n HanmeHoBaHuve pasgena
ANCUUMINHBI

1. Jlekuum

1.1 NHTepdenc cpeabl Matlab

CemecTp 4

108

CopepxxaHue pa3sgena
OUCLUNNHBI

CopepxaHue pasnena
OUCUUMINHbI

1. 3HAaKOMCTBO C
NHTepgencom Matlab.
Hactpoiika Matlab gns
3hheKTUBHOrO JOCTynNa K
LAHHbIM 1 X fanbHenLwwen
obpaboTke. OcBoeHMe
OCHOBHbIX CUHTaKCUYECKUNX
CTPYKTYP W TUMOB AAHHbIX.
3HaKOMCTBO C
NHCTPYMEHTaJIbHbIMM
BO3MOXXHOCTSAMU MHTepdenca,
MO3BONIAIOLLIMMY NPOM3BOANTL
BbIYNCEHNS, UMMOPT/3KCNOPT
N pelaKTUPOBaHWE AAHHbIX,
nx rpauyeckoe
npencTaBfeHmne

Bcero

108

Peanunzauns
pasgena
ONCUMMANHBI C
NOMOLL b0
OHNanH-Kypca,
9YMK

Peanunsauns
pa3gena
ONCUNNAUHBI C
NMOMOLLbO
OHNaMH-Kypca,
JYMK*

Co3paH
3JIEKTPOHHBIN

KYPC, pa3MeLLeHbl

MaTepuasbl K
NeKLunn.



n/n HanmeHoBaHuVe pasgena

OVCUUMINHDI
1.2 Busyanmsauns gaHHbIX B
Matlab
1.3 MporpaMMnpoBaHune B
Matlab

Conep>xaHuve pa3gena
OVNCLMMINHBI

1. I3y4eHune BCTPOEHHbIX
yHkunn Matlab gna
NoCTPOEeHNA rpadrKos
passinyHoro Tuna.
MocTpoeHne aByMEpPHbIX U
TPexXMepHbIX rparKos
(byHKLMIA, narpamm un
rMcTorpamm, cneymanbHbIX
rpacgukos. OopmneHune
rpacuyeckux 06beKToOB
noanucsaMu, Mapkepamu.
YnpaBneHune CBOMCTBaMM
rpaguyecknx o6bLEKTOB.

1. 3HakoMCTBO € 6a30BbIMM
KOHCTPYKLMAMU 5i3blKa
nporpamMmmunpoBaHna Matlab -
LMKNbl, YCIOBHbIE ONepaTopbl,
BCTPOEHHbIe hYHKLMN.

2. NccnepoBaHue
BO3MOXXHocTen Matlab onsa
noBbILeHNA BbICTPOAENCTBNA
arOpMTMOB INHENHON
anrebpbl.

3. Vi3y4yeHne BoO3MOXHOCTEN
Matlab ons
CTPYKTYPMPOBaHNA AaHHbIX
pPa3NYHbIMU METOAAMMN.
fA4enkun, CTPYKTYpbI, Tabanubl
1 onepauunn gns paboTsl C
Tabavuamm, MmaccmBamm s4eek

N CTPYKTYP.

Peanunzauns
pa3fena
ANCUNMANHBI C
MOMOLLbIO
OHNanH-Kypca,
3YMK

CospaH
3JIEKTPOHHbIN
KYpC, pa3MeLLeHbl
MaTepuasbl K
nekumm.

Co3paH
3JIEKTPOHHBIN
KYpC, pa3MeLLeHbl
MaTepuansl K
nekumm.



n/n HanmeHoBaHuVe pasgena
OUCLUUNINHBI
1.4 YucneHHble MeTOAbI U

paboTa ¢ hanamu

1.5 BeBepeHune B 06beKTHO-
OPUEHTNPOBAHHOE
nporpaMMmpoBaHme

1.6 [poekTupoBaHue

rpauryeckoro nHTepgenca

Conep>xaHuve pa3gena
OVNCLMMINHBI

1. I3y4eHune BCTPOEHHbIX
(PYHKLMIA, peann3yroLnx
KJlacCMYyeCKne YNCNeHHble
MeTobl NOo peLleHne
ypaBHeHW, UHTepnoaaumum,
4ynCJIeHHOMY
AnpepeHLpoBaHNIO 1
NHTErpupoBaHuio.

2. OcBoeHue paboThbl €
thannamn gaHHbIX. N3yveHune
onepaLui YTeHUs 1 3anucu
JaHHbIX Pa3/INYHbIX TUMOB.
3. BzaumopencTsume ¢
CYLLeCTBYOLWMMIN hopMaTamm
LaHHbIX Ha npuMepe annos
MS Office Excel.

1. OCHOBHbIe MOHATUE
06bEKTHO-OPNEHTNPOBAHHOIO
NpPorpaMMmnpoBaHus.
OcobeHHOCTU peanu3auum
KJ1aCCOB, UX CBOMCTB "
MeTon0B. MNMoHATNE CChITOYHbIX
N 3HAYMMbIX TUMOB AAaHHbIX.
HacnepoBaHue,
noaMMopun3M.

1. 3HAKOMCTBO C nepapxuen
rpacuyeckunx o6bLEKTOB
Matlab n ceoncTeamu
06beKkTOB. MporpammHoe n
BU3yasibHOE ynpaB/ieHune
CBOMCTBaMU rpadmyeckmnx
obbekToB. Co3aaHune
rpaduyeckoro nHTepdernca
nonb3oBaTena CpeacTBamm
pa3paboTku cpenbl Matlab.

Peanunzauns
pa3fena
ANCUNMANHBI C
MOMOLLbIO
OHNanH-Kypca,
3YMK

Co3paH
3JIEKTPOHHbIN
KYpC, pa3MeLLeHbl
MaTepuasbl K
nekumm.

Co3paH
3JIEKTPOHHbIN
KYpC, pa3MeLLeHbl
MaTepuasbl K
nekumm.

Co3paH
3NEKTPOHHbI
KYpC, pa3MeLLeHsl
MaTepuasbl K
nekumm,



n/n HanmeHoBaHuVe pasgena
OVCUUMINHDI

1.7 Cpepna mogennpoBaHus
Simulink

2.

MpakTuyeckue

3aHATUA

2.1 NHTepdenc cpenbl Matlab

2.2 Busyanusaumnsa gaHHbIX B
Matlab

2.3 MporpaMMupoBaHue B
Matlab

Conep>xaHuve pa3gena
OVNCLMMINHBI

1. 3HaKoMCTBO C
NHTepgencom cpeqbl
Simulink. MporpamMmMmHoe
onucaHue n BU3yasnbHoe
npencTaB/ieHNe MOLeNn
Simulink. BubnnoTteka 6510K0B
Simulink.

2. Co3paHue mogenu
JIOTU4ECKOW CXEMbI U
BbIMOJIHEHNE MOLESIMPOBAHUNS

1. Bblyncnenus n
BM3yanu3auma LaHHbIX B
cpene Matlab.

2. Busyanmsaumsa TpexmepHbix
NMOBEPXHOCTEN.

3. Onepauun c BEKTOpaMu.
4. Onepauun ¢ MaTpuLamum.

Peanunzauns
pa3fena
ANCUNMANHBI C
MOMOLLbIO
OHNanH-Kypca,
3YMK

Co3paH
3JIEKTPOHHbIN
KYpC, pa3MeLLeHbl
MaTepuasbl K
nekumm.

Co3paH
3NEKTPOHHbI
KYpC, pa3MeLLeHsl
MaTepwuanbl ons
BbINOJIHEHUS
NpakTU4eCKnX
paboT.

Co3paH
3JIEKTPOHHBIN
KYpC, pa3MeLLeHsl
MaTepuanbl ons
BbIMOJIHEHUS
NpaKTUYeCcKmnx
paboT.

Co3paH
3JIEKTPOHHbIN
KYpC, pa3MeLLeHbl
MaTepuasbl Ons
BbINOJIHEH NS
NpPaKTUYeCKmnx
paboT.



n/n

2.4

2.5

2.6

2.7

3.
JlabopaTopHbie
3aHATUA

HavnmeHoBaHve pasnena
OUCLUUMINHBI

YucneHHble MeToabl 1
paboTa ¢ hanamu

BeBeneHune B 06beKTHO-
OPWEHTUPOBAHHOE
nporpaMmmmnpoBaHmne

MpoeKkTMpoBaHme
rpagun4eckoro nHTepgenca

Cpena mogenmpoBaHus
Simulink

Conep>xaHuve pa3gena
OVNCLMMINHBI

5. Onepauwnn BBOA-BbIBOLA U
YUCNEHHbIE BbIYUCIEHMS.

6. PaboTa C 3NeKTPOHHbLIMY
Tabnnuamm.

7. Peann3auns Knacca v
TecTupoBaHme ero
3K3eMMJIApoB.

8. Peanimzauuns NpunoxxeHms c
rpauyeckux nHTepgencom
nosib3oBaTens

9. MopenvpoBaHue
JIOTU4ECKNX CXeM B cpefe
Simulink.

Peanunzauns
pa3fena
ANCUNMANHBI C
MOMOLLbIO
OHNanH-Kypca,
3YMK

Co3paH
3JIEKTPOHHbIN
KYpC, pa3MeLLeHbl
MaTepuasbl Ons
BbINOJIHEH NS
NpPaKTUYeCKmnx
paboT.

Co3paH
3JIEKTPOHHBIN
KYpC, pa3MeLLeHbl
MaTepuanbl 4ns
BbIMOJIHEHUS
NpaKTUYeCcKmnx
paboT.

Co3paH
3JIEKTPOHHbIN
KYpC, pa3MelLeHbl
MaTepuanbl ons
BbIMNOJIHEHUS
NpaKTUYecKmnx
paboT.

Co3paH
3JIEKTPOHHbIN
KYpC, pa3MeLLeHbl
MaTepuasbl Ans
BbIMOJIHEH NS
NPaKTU4eCKnX
paboT.



n/n

3.1

3.2

3.3

3.4

HavnmeHoBaHve pasnena
OUCLUUMINHBI

NHTepgenc cpenbl Matlab

Busyanusauus naHHbIX B
Matlab

MporpaMMnpoBaHue B
Matlab

YucneHHble MeToabl 1
paboTa c hannamu

Conep>xaHuve pa3gena
OVNCLMMINHBI

1. Bblyncnenus n
BM3yanmn3aumsa LaHHbIX B
cpene Matlab.

2. Busyanusaumsa TpexMmepHbIx
MOBEPXHOCTEN.

3. Onepauun c BEKTOpaMu.
4. Onepauun ¢ maTpuLamu.

5. Onepauwuv BBOA-BbIBOAA U
YMNCNEHHbIE BbIYUCIEHWS.

6. PaboTa C 31eKTPOHHbLIMK
Tabanuamum.

Peanunzauns
pa3fena
ANCUNMANHBI C
MOMOLLbIO
OHNanH-Kypca,
3YMK

Co3paH
3JIEKTPOHHbIN
Kypc. PasmeLLeHsl
NHOUBMAYaNbHbIE
3a4aHuns ans
BbIMOJIHEHUS
nabopaTopHbIX
paboT.

Co3paH
3JIEKTPOHHbIN
Kypc. PasmeLLeHbl
NHONBMAYaNbHbIE
3a4aHuns ans
BbIMOJIHEHUS
nabopaTopHbIX
paboT.

Co3paH
3JIEKTPOHHbIN
Kypc. Pa3meLeHsl
UHONBUAYaSbHbIE
3aflaHug ans
BbIMOJIHEH NS
nabopaTopHbIX
paboT.

Co3paH
3JIEKTPOHHBIN
Kypc. PasmelLeHbl
NHOUBMAYaNbHbIE
3aflaHus ans
BbIMOJIHEH NS
nabopaTopHbIX
paboT.



n/n HanmeHoBaHuve pasgena CopepxaHue paszena Peannzauns
AVNCLMNANHBI ANCLUNMINHBI pasgena
AVNCUUNINHBI C
MOMOLLbIO
OHNanH-Kypca,
3YMK

3.5 BBeneHne B 06bEKTHO- 7. Peanusauuns Knacca u Co3pnaH
OPMEHTUPOBAHHOE TecTUpoBaHue ero 3JIEKTPOHHbIN
nporpamMMmmpoBaHne 3K3eMMJIApPOoB. KypcC. Pa3melLleHsl

NHAMBUAYabHblE
3aJlaHnsa ons
BbIMOJIHEH WA

nabopaTopHbIX
paboT.
3.6 MpoeKkTnpoBaHue 8. Peanu3sauns npunoxeHma ¢ Co3naH
rparyeckoro nHTepdenca rpaduryeckux nHTepgencom 3JIEKTPOHHbIN
noJib3oBaTeNs Kypc. Pa3meLLeHsl
NHAMBUAYabHblE

3a0aHns ons
BbIMOJIHEHUS

nabopaTopHbIX
paboT.
3.7 Cpepna mogenmpoBaHus 9. MopenvpoBaHue Co3paH
Simulink JIOTMYeCKNX CXeM B cpepe 3JIEKTPOHHbIN
Simulink. Kypc. Pa3meLeHsl
NHOUBMAYAbHbIE

3a0aHung ons
BbINOJIHEHUS

nabopaTopHbIX
paboT.
13.2. Tembl (pa3pensl) OUCLULUNIUHBI U BUAbI 3aHATUN
Ne HanmeHoBaHMe TeMbl NekumnoHHble [MpakTuyeckne JlabopaTopHble CamocTosiTenbHass Bcero
n/n  (pasgena) 3aHATUSA 3aHATNS 3aHATUSA paboTa
1 NHTepgenc cpeabl Matlab 2 4 2 4 12
2 Bu3yanumsaumns gaHHbIX B 2 4 2 6 14
Matlab
3 MporpamMMunpoBaHue B 2 6 2 8 18
Matlab
4 YucneHHble MeToabl 1 4 6 4 8 22

paboTa ¢ channamu



Ne HanmeHoBaHMe TeMbl JlekumnoHHble  TMpakTunyeckne JlabopaTopHble CamocToATenbHas Bcero

n/n (pasgena) 3aHATMA 3aHATMA 3aHATUA paboTa

5 BBepeHne B 06BbEKTHO- 2 4 2 6 14
OpUEeHTUPOBaHHOE
nporpamMMmnpoBaHme

6 MNpoekTnpoBaHme 2 4 2 6 14

rpacuyeckoro uHTepdenca

7 Cpena mogennposaHus 2 4 2 6 14
Simulink

16 32 16 44 108

14. MeToaunyeckue yKasaHus gns oby4yaloLmuxcs No 0CBOCHUIO OUCLUNIINHBI
1) Mpn N3yYeHUn ANCLUMNANHLI PEKOMEHAYETCSA NCMOb30BaTb C/efyioLlne CpeacTsa:

- PEKOMEHYEeMYI0 OCHOBHYIO U AOMONHUTENbHYIO UTepaTypy;

MeToANn4YeCKNe yKasaHuna n nocobus;

KOHTPOJIbHbIE 3a4aHNA O/14 3aKpeneHna TeopeTn4eckoro Mmatepunana,

3JIEKTPOHHbIE BEPCUU YH4EOHUKOB MU METOLUYECKMX YKa3aHWN ONa BbiNOAHeHUA nabopaTopHoO -
npaKTUyecknx paboT (Mpyn HeobxoaMMOCTM MaTepUabl PacCbiIalTCs Mo INEKTPOHHON NOYTE).

2) Insi MaKCMMaibHOr0 YCBOEHUS AUCLUMANHBLI PEKOMEHYETCS NPoBeAeHNe NMMCbMEHHOr0 onpoca
(TecTupoBaHUe, peLleHre 3afay) CTYAEHTOB Mo MaTepuanam nekUnin n npaktTuyeckmx pabot. Moabopka
BOMPOCOB A1 TECTUPOBAHUS OCYLLECTBASETCS Ha OCHOBE U3y4YEHHOr0 TEOPETUYECKOro MaTepuana.

Takol moaxon MO3BOASET MOBLICUTb MOTUBALUIO CTYAEHTOB MNP KOHCNEKTUPOBaHUN NEKLMNOHHOIo
MaTepunasa.

3) an nposeneHnn na60paToprlx 3aHATUIA obecnevynBaeTCs MakCMasbHas CTeNeHb COOTBETCTBUS
C MaTepnanomMm NeKUMOHHbIX 3aHATUN ” OCyLleCTBAACTCA 3KCNepnMeHTaJlbHada NMpoBepkKa MeTOoOO0B,
aJliropnTMoB ” TEXHOJIOr NI 06p360TKI/I I/IH(*)OpMaLI,I/II/I, n3naraemblX B paMKax Nekuuni.

4) Mpn nepexofe Ha ANCTaHUUOHHbBIN peXxum obyyveHns A8 CO34aHNA 31EeKTPOHHbIX KYpPCOB, YTeHUSs
NeKunn OH-NarH 1 npoBeaeHns NabopaToPHO- NPAKTUYECKMX 3aHATUA UCNONb3YyeTCAa MH(POPMALMOHHbIE
pecypcbl Obpa3oBaTenbHOro nopTana "INeKTPOHHbIN yHuBepcuteT BIY (https:\\edu.vsu.ru),
Ha3mpytoLieroca Ha cucteme AMCTaHUMoHHOro obyyeHns Moodle, pa3BepHyTON B YHMBEpPCUTETE.

15. Mepe4yeHb OCHOBHOM M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNIINHBI

Ne McToYHUK
n/n

1 CupoTa, AnekcaHgp AHaTonbeBnY. MeTobl Y aNropuUTMbl aHann3a OaHHbIX U UX
mogenupoBaHme B MATLAB : [y4ebHoe nocobue] / A.A. CupoTa .— CaHkT-MNeTepbypr : BXB-
MeTtepbypr, 2016.— 381 c. : un. — bubnuorp.: c. 371-374 .— MpeaMm. ykas.: c. 377-381 .— ISBN
978-5-9775-3778-0.



Ne
n/n

McToYHMK

OcHoBbI MOAennpoBaHua B nakete MATLAB : yyebHoe nocobue ans By30B : [ ana ctya. 3- 4
KypcoB us. ¢ak.; anasa cneumnansHocTen: 210100 - DneKTpOHMKa 1 HAaHOINEKTPOoHMKa, 011800 -
Pannodusmnkal / BopoHex. roc. yH-T ; cocT.: HO.K. HukonaeHkos, B.1. KntokuH, E.H. bBopmMoHTOB
.— BopoHex : zpaTenbcknii gom Bry, 2015 .— 56 ¢. : un., Tabn.— Pexunm goctyna:
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-151.pdf.

KyawnHos, H0.W. MNMpakTnyeckasa pabota B MATLAB [21eKkTpoHHbIN pecypc] : y4eb. nocobue / HO.U.
KyouHos .— Jlnneuk : JIFTY, 2013 .— 61 c. : un. — Pexxum goctyna:
https://lib.rucont.ru/efd/303237

6) nononHWTENbHaa NUTepaTypa:

No
n/n

NcToYHUK

AHydpues, Uropb EBreHbesny. MATLAB 7 / ropb AHydpues, AnekcaHap CmupHos, EneHa
CmupHoBa. — CI16. BXB-MeTepbypr, 2005. — XIlII, 1080,[2] c.: un. — bubnunorp.: c.182.

IbskoHoB, Bnagmnmmp Masnosuny. Matlab 6.5 SP1/7+Simulink 5/6. OCHOBbLI NpUMeHeHns /
B.M.ObsikoHoB. — M.: COJIOH-Mpecc, 2005. — 798 c.: un. — (bubnnoteka npodeccmoHana). —
bubnnorp.: ¢.774-777.

[bskoHoB, Bnagnmup Masnosuy. MATLAB 6.5 SP1/7 + SIMULINK 5/6 B MmaTeMaTuke 1
mogenupoBaHum / B. M. ObakoHoB.— M.: COJIOH-npecc, 2005. — 575 c.: un. — (bnbnnoTeka
npoceccmoHana).— bubnunorp.: 561-564.

CupoTa, AnekcaHap AHaTo/ibeBMY. KOMNbIOTEPHOE MOAEIMPOBAHNE CI0XKHbIX CUCTEM: y4ebHoe
nocobue gns ctya., 0byy. no cneunansHocTu "MHgpopm. cnctemsl n TexHonorun" / A.A. CupoTa.
— BopoHex: 134-B0 BopoHex. roc. yH-Ta, 2006. — 246 c.

AnrasnHoB, 2ayapT KOHCTaHTUHOBMY. AHANN3 N KOMMbIOTEPHOE MOAENMPOBaHME
NMHHDOPMALMOHHbBIX MPOLIECCOB 1 CUCTEM: [y4yebHoe nocobue ana cTya. By30B, 0byy. no
cneumansHocTy 080801 "Mpuknag. nHpopMaTuka' n 4p. MEXAUCUMMANHAP. CNeLnanbHOCTAM]
/ 3.K. Anra3unHos, A.A. CnpoTa ; nog obul. pea. A.A. CupoTtbl.— M.: Ounanor-MU®U, 2009. — 416
C.

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

Ne n/n

McToYHUK

DNEeKTPOHHLIN KaTasior Hay4yHon 6ubnnoTtekn BopoHEXCKOro rocyiapCTBEHHOMO
yHuBepcuteTa. - (https://www.lib.vsu.ru/).

Obpa3oBaTeNbHbIN MOPTaa «INEKTPOHHbIN YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)


http://www.lib.vsu.ru/)

Ne n/n

MCTOYHMK

9bC NaHb - JInueH3unoHHbin gorosop Ne3010-14/37-23 o1 07.03.2023 (Cpok NpefocTaBaeHns C
12.03.2023 no 11.03.2024)

9bC «YHuBepcuteTckas bubnnoteka online» - KoHTpakT Ne3010-06/23-22 oT 30.12.2022
(cpok npepoctaBnexns ¢ 12.01.2023 no 11.01.2024)

9bC «KoHCyNbTaHT CTyAeHTa» - JInueH3noHHbin gorosop Ne3010-06/22-22 o1 30.12.2022 (¢
LononHUTeNbHbIM cornatueHne Nel o1 09.01.2023) (cpok npefoctasneHns ¢ 12.01.2023 no
11.01.2024)

16. MepevyeHb yuebHO-MeTOAMYECKOrO obecneyeHus ons CaMOCTOATENIbHOW paboThbl

No
n/n

NcToYHMK

CupoTa, AnekcaHap AHaTo/IbeBMY. MeTobl U aNrOPUTMbI @aHaU3a OaHHbIX U UX
mMonenupoBaHue B MATLAB : [yyebHoe nocobue] / A.A. CupoTta .— CaHkT-lNeTepbypr : EXB-
MeTtepbypr, 2016 .— 381 c. : un. — bubanorp.: c. 371-374 .— MNpeaM. ykas.: ¢. 377-381 .— ISBN
978-5-9775-3778-0.

FopbayeHko, Bnagumup ViBaHoBUY. BelyncantenbHas nMHenHas anrebpa ¢ npyuMepaMun Ha
MATLAB : [yyebHoe nocobue gns cTyn. By30B, 0byyatowmxcs no cneymnansHocty 080801
"Mpuknag. nHhpopmaTuka (no obnactam)" n ap. aKoH. cneuymanbHocTam] / B./. FTopbavyeHko .—
CaHkT-MeTepbypr : BXB-MeTepbypr, 2011 .— 314 c. : nn. — (YyebHoe nocobue) .— bubnnorp. B
KoHUe rA., c. 305-314 .— lMpegM. ykas.: ¢.311-314 .— ISBN 978-5-9775-0725-7.

17. ObpasoBaTesibHble TEXHOJIOTMMU, UCNONIb3YyEMbIe NPU peanmn3aunm y4ebHON AUCLUNINHBI,
BKJIIOYasA OUCTaHUMOHHbIe obpa3oBaTenbHbie TexHonoruu (J0T), anekTpoHHoe oby4yeHue (30),
CMeLLUaHHoe obyuyeHue):

Ne HanmeHoBaHue MO Mpoussoantens MO HanmeHoOBaHMe
nn (nnmn Toproeas Mapka, obpa3oBaTeNbHOM
Wnn npaBoobnagatens) npy  NporpaMmebl, B KOTOPOWN
CERVEVIY ucrionbsyetcs MO
OC Windows v.7, 8, 10 Microsoft (npum. 1) Bce Ol thakynbTeTa
Windows Serverv. 2008-2019 | Microsoft NHMOopMaLMOHHbIE CUCTEMDI U
TexXHonormm,

NHhopMaLmoHHbIe CUCTEMBI U
CeTeBble TEXHOJIO 1K,
NHopMaLumoHHbIe CUCTEMbI B
TeNneKOMMYHUKaLKNsaX.

3. | MATLAB “Total Academic MathWorks (npum. 2) Bce OIN chakynbTeTa

Headcount - 25"




4. | NnaTdopma 3NEKTPOHHOIO Moodle Pty Ltd, GNU General | Bce Ol chakynbTeTa

oby4yeHmnsa LMS-Moodle, ocHoBa | Public License

Obpa3oBaTenbHOro noptana

«DNEKTPOHHbIN YHUBEPCUTET

Bry»
5. Notepad++ GNU Bce OI1 thakynbTeTa
6. | Python ver 3.8 Python Software Foundation | Bce Ol ¢hakynbTeTa
7. PyCharm Community JetBrains Bce OI1 thakynbTeTa
8. Foxit PDF Reader Kopnopauua FOXIT Bce Ol thakynbTeTa

SOFTWARE INC.,
nponpueTapHas becnnaTHas
NIMUEeH3na

18. MaTepuanbHO-TEXHU4ECKOoe obecneyeHue AUCLUNIIUHDI:

479

MNPOEKTOpP, SKpaH.

YyebHas ayanTopus: KOMMbOTEp NpenogasaTens
i5-8400-2,8IT, MoOHMTOpP € XKK 19", MynbTUMEOUNHbIN

394018, r. BopoHex,
nnowanb
YHuBepcuteTckas, 4. 1,
kopn.la, ayn. 479

380

MNPOEKTOP, IKPaH.

MasfTHUK,
MasTHUK, npubop ana

noneta nynu C NOMOLbIO

YyebHasa ayamMTopma: KOMNbOTEP NpenofaBaTens
i3-3240-3,41 T, MOHUTOP C KK 22", MybTUMEANAHbIA

CncTtema NHTepHET-BMAEOKOH(EepeHLCBA3M (Kopn. 1a aya. 380)
CocTaB cuctembl MHTepHeT-BMAEOKOHMepeHL cBasn: BKC
LifeSize Team220 Camera 200 Dual, ayanocuctema Defender
Mercury 34 SPK-705, nHTepakTMBHas LOCKa CO BCTPOEHHbIM

npoekTopoM "SmartBoard 480iv V25"

NabopaTopHoe obopynoBaHMe Mo TEOPETUYECKON MEXAHMKE U
onTUKe: MalunHa ATBYAa, MasATHUK MakcBenna, yHuBepCanbHbIN

MasTHUK Obepbeka, KpYTUIbHbIA MasTHUK, HAKJOHHbIN
NCCNeao0BaHNs CTOJIKHOBEHWS LLAPOB, orpeaesieHne CKOpoCTy
KPYTWNbHO-62/1IMCTUYECKOr0 MasiTHUKA, U3yYeHNe 3aKOHOB
BPALLATENIbHOrO [BVXEHUS

Ten, uccaefoBaHme CNoXKHbIX KonebaHuin, ycTaHOBKa ANA
N3MepeHns MoLyns ynpyrocT NPOBOIOKN.

394018, r. BopoHex,
njaowanb
YHuBepcuteTckas, 4. 1,
kopn.la, aya. 380

505

MPOEKTOP, IKPaH.

YyebHas ayanTopus: KOMMNbIOTEP NPenoaaBaTens
i5-3220-3.31Tu, MoHuTOp € XKK 17", MynbTUMEOUNHbIN

394018, r. BopoHex,
naowanb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 505




477 YyebHas ayantopus: HoyTbyk HP Pavilion Dv9000-er, 394018, r. BopoHex,

MYJIbTUMENAHBIA MPOEKTOopP, SKPaH. ninowanb
YHuBepcuteTckas, 4. 1,
kopn.la, ayn. 477

292 YyebHas ayanTopus: KOMMNbIOTEP NpenofaBaTens Pentium- 394018, r. BopoHex,
G3420-3,2ITu, moHUTOpP € XK 17", MynbTUMeaNINHbIN niaowanb
NMPOEKTOop, 3KPaH. YHuBepcuteTckas, 4. 1,
Cuctema ons suaeokoHpepeHumn Logitech ConferenceCam kopn.la, aya. 292
Group n HoyTbHyK 15.6" FHD Lenovo V155-15API.

297 YyebHas ayantopus: HoyTbykm HP EliteBook Ha 6a3e Intel Core | 394018, r. BopoHex,
i5-8250U-3.4 T, MoHUTOPBLI XKK 24" (16 wWrT.), njoLwanb
MYJIbTUMEANINHBIA NPOEKTOpP, SKPaH. YHuBepcuTeTCcKad, 4. 1,

kopn.la, aya. 297

290 YyebHas ayanTopuUs: NepcoHanbHble KOMMbOTEPLI Ha 6a3e 394018, r. BopoHex,
i7-7800x-41'Tu, MOHUTOPLI KK 27" (12 WT.), MyJbTUMELUNHBIN naowanb
NPOEKTOpP, 3KPaH. YHuBepcuTeTCcKad, 4. 1,

kopn.la, aya. 290
NabopaTopHoe obopynoBaHMe NCKYCCTBEHHOMO MHTENNIEKTA:
pabo4yne mecTa - nepcoHasbHble KOMMbIOTEPLI Ha Ba3e
i7-7800x-4I'Tw, MoOHUTOPLI KK 27" (12 wWT.);
monysnv AO HIMU "371BUC" : npoueccopHbin CantoT-3J1241M2 (9
WT.), 0TAago4HbIn CantoT-2J1240M1 (9 wT.), amynaTtop MC-USB-
JTAG (9 wT.).
JNlabopaTopHoe obopynoBaHmne 31EKTPOHNKM, SNEKTPOTEXHUKN U
CXeMOTexXHUKK: paboyne MecTa - MepcoHasibHble KOMMbOTEpPHI
Ha 6a3ze i7-7800x-4I'Tu, MoOHUTOPBLI KK 27" (12 WwT.);
CTeHA AN NPaKTUYeCKUX 3aHATUI MO INEKTPUYECKMM LIenaMm
(KL-100);
CTeHA AN U3y4YeHWsa aHalorOBbIX 3NIEKTPUYECKUX CXEM
(KL-200);
CTeHA ANnd n3yyveHnsa ungposbix cxem (KL-300).

291 YyebHas ayanTopus: NMepCcoHasibHblE KOMMbIOTEPLI Ha ba3e 394018, r. BopoHex,
i3-3220-3,3ITu, MoHMTOpPbI KK 19" (16 WT.), MyAbTUMELNNHbIN njoLwanb
MpoeKTOop, 3KpaH. YHuBepcuteTckas, 4. 1,

kopn.16, aya. 291

293 YyebHas ayanTopusi: NMepcoHasibHble KOMMbIOTEPLI Ha ba3e 394018, r. BopoHeX,

Core i7-11700K-3.6 I'Tu, MoHMTOpbI KK 24" (15 WwT.),
MYJIbTUMEANIAHbIA MPOEKTOP, SKPaH.

NabopaTopHoe 0bopyaoBaHNe KOMMbIOTEPHOW FpacinKm
Bugeoagantepbl GeForce RTX 3070.

njowanb
YHuBepcuteTckas, 4. 1,
kopn.l16, aya. 293




295 YyebHas ayanTopus: nepcoHasibHble KOMMNbIOTEpbl Ha ba3se 394018, r. BopoHex,
i3-9100-3,6I'Ty, MoHMTOPbLI KK 24" (14 WT.), MyAbTUMEANNHbIN naowanb
MPOEKTOP, 3KpaH. YHuBepcuTeTckas, 4. 1,
kopn.16, aya. 295
NabopaTopHoe obopynoBaHmne NHPOPMaLIMOHHON Be30MacHOCTK
onepaLnOoHHbIX CUCTEM U MPOrPaMMHBIX CPEACTB 3alMThbl
MH(OPMaLMKN OT HECAHKLMOHUPOBAHHOIO AocTyna: paboymne
MecCTa - nepcoHanbHble KoMMbloTepbl Ha 6a3e Intel
i3-9100-3,6I T, , MOHMTOPLI XKK 24" (14 WwT.);
y4ebHbIN cTeHA «MporpaMMHble CpeacTBa 3aLuUThl
MH(pOPMaL MM OT HECAHKLMOHUPOBAHHOIO JOCTYyNa».
305 YyebHas ayantopus: HoyTbyk HP Pavilion Dv9000-er, 394018, r. BopoHeX,
MYNbTUMELNNHBIA NPOEKTOP, IKPaH. niowanb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 305
307 YyebHas ayantopusi: HoyTbyk HP Pavilion Dv9000-er, 394018, r. BopoHeX,

MYbTUMELNNHBIA MPOEKTOP, SKPaH.

naowanb
YHuBepcuteTckas, 4. 1,
kopn.l16, aya. 307




303

YyebHas ayanTopus: nepcoHasibHble KOMMNbOTEpPLl Ha ba3e
i3-8100-3,9I'Ty, MoHMTOpPbLI XKK 24" (13 WT.), MyAbTUMEANNHbIN
NPOEKTOp, IKPaH.

JlabopaTopHoe obopyLoBaHMe NporpamMMHo-annapaTHbIX
cpencTs obecrnevyeHna MHMOPMaLIMOHHON Be30MacHOCTH:
nepcoHanbHble KoMMbloTepbl Ha 6a3e Intel i3-8100 3.60I Ty,
MOHUTOPLI KK 19" (10 wT.), CTOMKa (KOMMYHUKALMOHHbIN
WwKag), ynpasnsemoln kommyTaTop HP Procurve 2524,
annapaTHbIN MexceTeBon 3kpaH D-Link DFL-260E, annapaTHbI
mexceTeBon akpaH CISCO ASA-5505. nabopaTopHas
BMPTYyanbHas ceTb Ha 6a3se Linux-KVM/LibVirt,
B3aVMOAENCTBYIOLWasn C CeTeBbIMY 3KpaHaMu. USB-cynTbiBaTENN
cMapT-kapT ACR1281U-C1 n ACR38U-NEO, cmapT-kapTbl ACOS3
72K+MIFARE, kapTbl namsaTu SLE4428/SLE5528. Y4yebHo-
MeToAMNYeCKUn koMmnnekc "MporpamMMHo-annapaTHas 3allnTa
ceten ¢ 3awmTon ot HCA" OAO "NHdoTeKC".

JNlabopaTopHoe obopynoBaHNEe TEXHUYECKOM 3aLlnThbl
nHgopMaumn, coctas STO33P "MupaHba" -
MHOFO(YHKLIMOHANbHbIA NOUCKOBLIA Npnbop, STO3.DA -
anddepeHumanbHblil HU3KOYaCTOTHbIN ycunnTens, STO3.TEST -
KOHTPOJIbHOE YCTPOMCTBO; KOMMJIEKC BUOPOaKyCTUYEeCKON
3awuThl "CoHaTa": CoHaTa-UMN3, CoHaTta-CA-65M, CoHaTa-
CB-45M; reHepaTop-Bubpounsnyyatens ( 5 oktas) "lL-1000Y";
reHepaTop WwyMa Aas 3awmnTbl 06 bEKTOB BbIMUCANTESIbHON
TeXHVKN 1, 2 1 3 KaTeropmm oT yTe4ykn nHpopmaLmm; cuctema
aBTOMaTU3MPOBaAHHASA OLEHKN 3aLLUULLEHHOCTY TEXHNYECKUX
CPencTB OT YTeYKN UH(OPMaLMM NO KaHany NoboYHbIX
3NEKTPOMArHUTHBIX U3y4YEHU 1N HAaBOAOK <Curypa>.
MporpaMMHo-annapaTHbIA KOMMIEKC A5 MOHUTOPUHIa
pafanoobcTaHoBKM B Anana3oHe 9 Ky - 21 My «KaccaHapa
K21». KoMnaekc oueHKn 3hpeKTUBHOCTY 3aLUUTbI peyeBoi
NHMOPMaLMK OT YTEYKMN MO aKyCTUYECKOMY U
BMbpoaKyCcTu4yeckomy KaHanam, 20 - 12500 'u.

394018, r. BopoHex,
njowanb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 303

314

YyebHas ayanTopusi: NMepcoHasibHble KOMMbIOTEPLI Ha ba3e
i3-7100-3,6ITu, MOHMTOpPbLI KK 19" (16 wT.),
MYJIbTUMEANIAHbIA MPOEKTOP, SKPaH.

394018, r. BopoHex,
naowanb
YHuBepcuteTckas, 4. 1,
kopn.l16, aya. 314

316

YyebHas ayanTopusi: NMepcoHasibHble KOMMbIOTEPbI Ha ba3e
i3-9100-3,6ITu, MoHMTOpPbLI KK 19" (30 wT.),
MYJIbTUMEANIAHbIA NPOEKTOP, SKPaH.

394018, r. BopoHex,
naowanb
YHuBepcuteTckas, 4. 1,
kopn.l16, aya. 316




381

YyebHas ayanTopus: KoMnbloTep npenogasaTtens i3-540-3 Ty,
MYJIbTUMENAHBIA MPOEKTOopP, SKPaH.

394018, r. BopoHex,
niowagb
YHuBepcuteTckas, 4. 1,
kopn.la, aya. 381

382

YyebHas ayanTopus: nepcoHasibHble KOMMNbIOTEPbl Ha base
i5-9600KF-3,7ITu, MoHUTOPLI KK 24" (16 wT.), TB naHenb-
hannyapT.

394018, r. BopoHex,
niowanb
YHuBepcuteTckas, 4. 1,
kopn.la, ayn. 382

383

YyebHas ayanTopus: nepcoHasibHble KOMMbIOTEPbl Ha ba3se
i7-9700F-3I'Tu, MmoHUTOPLI KK 27" (16 WT.), MyNbTUMEANNHbIN
NPOEKTOP, 3KPaH.

NabopaTopHoe obopynoBaHne MOBUAbHBIX MPUIOXKEHWI 1 UTP:
paboyne mecTa - NepcoHaNbHble KOMMblOTEpPbl Ha H6a3e Intel
i7-9700F, BngeoananTtepsbl nVidia GeForce RTX2070, MOHUTOPbI
KK 27" (16 wT.); CucTteMbl BUpTYasbHOW peansHocTn HTC Vive
Cosmos (2wT.); becnpoBoaHbIn MapwpyTusaTop TP-Link Archer
C7.

JNabopaTopHoe obopynoBaHne 6€30MacHOCTM KOMMbIOTEPHbIX
ceTen: paboyne mecta - nepcoHasibHble KomnbloTepbl HP-3500-
PRO Ha 6a3e Intel i3-2120, moHuTOPBLI XXK 22" (16 WT.), CTONKa
(KOMMYHMKaLWOHHGIN WKad), ynpasnsembin kommyTtaTop CISCO
Catalyst 2950, mapwpyTtmsatop CISCO 2811-ISR, annapaTHblii
MmexceTeBon akpaH CISCO cepun ASA-5500. nabopaTopHas
BMPTYyanbHas ceTb Ha 6a3e Linux-KVM/LibVirt,
B3aVMOAENCTBYIOLWAN C NepevncieHHbIM CeTEBbLIM
obopyaoBaHueM. MporpaMMHEbIA aHanM3aTop CETEBOro Tpadmka
WireShark. NMporpammubii cumynsatop Packet Tracer, ans
CO34aHunA BUPTYasbHbIX CTEHA0B, BK/IOYAIOLLMX KOMMYTaTOpbI 2
1 3 ypOBHEN, MapLIPyTU3aTOpbl, CeTeBble 3KpaHbl 1 COB.
YyebHo-MeTOANYECKMI KOMMNeKC "Be3onacHoCTb
KoMmnbtoTepHbix ceTen" OAO "HgoTeKC".

394018, r. BopoHex,
nnowagb
YHuBepcuteTckas, 4. 1,
kopn.la, ayn. 383

384

YyebHas ayanTopus: nepcoHaNbHble KOMMNbIOTEPLI Ha ba3e
i3-2120-3,3I'Ty, MoHMTOpPbLI KK 22" (16 WT.), MyAbTUMEANNHbIN
NPOEKTOpP, 3KPaH.

394018, r. BopoHex,
niowagb
YHuBepcuTeTCcKas, 4. 1,
kopn.la, ayn. 384

385

YyebHas ayanTopus: nepcoHasibHble KOMMNbIOTEpbl Ha ba3se
i3-2120-3,3I'Ty, MoHMTOpPbLI KK 19" (16 WT.), MyAbTUMEANNHbIN
NPOEKTOpP, 3KPaH.

394018, r. BopoHex,
niowagb
YHuBepcuteTckas, 4. 1,
kopn.la, aya. 385




387

YyebHas ayanTopus: KomneoTep npenogasatens Core2Duo-
E7600-3I'Tu, MmoHMTOp € KK 22", MynbTUMELNNHbIA NPOEKTOop,
3KpaH. lMepcoHanbHble KOMMbOTEPbl CTYAEHTOB Ha ba3e
i5-10400-2,9I'Ty, MoHMTOpbLI XKK 27" (11 wWT.).

394018, r. BopoHex,
niowagb
YHuBepcuteTckas, 4. 1,
kopn.la, aya. 387

308 YyebHas ayantopus: BugeoMarHmTodoHsl Philips, Samsung, 394018, r. BopoHex,
ayamomarHuTodgoHbl Panasonic, Sony. njowanb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 308
309 YyebHas ayantopus: BugeoMarHmtodoHsl Philips, Samsung, 394018, r. BopoHex,
ayamomarHuTodgoHbl Panasonic, Sony. njowanb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 309
301 YyebHas ayanTopus: NMepcoHasibHble KOMMbIOTEPLI Ha ba3se 394018, r. BopoHex,
i3-2120-3,3ITu, MmoHMTOpbLI XKK 17" (15 WT.), MyAbTUMELNNAHbIN naowanb
MPOeKTOop, 3KpaH. YHuBepcuteTckas, 4. 1,
kopn.16, aya. 301
JNlabopaTopHoe obopynoBaHne CynepKOMMbIOTEPHOrO LIEHTPA:
KNnacTep ¢ NMKoBon npoussoauTenbHoCcTbi0 40 Tflops. CocTas
knacTepa: 10 y3/10B, KaXAbl UMeeT ABa 12-940epHbIX
npoueccopa Intel Xeon E5-2680V3, 128 I'éant O3Y, SSD 256
r6anT. 7 y3nos 13 10 cogepxat no 2 yckoputens Intel Xeon Phi
7120, 3 y3na - 2 yckoputens Tesla KBOM. Bce y3/bl
obbenHeHbl BbICOKOCKOPOCTHOM ceTblo InfiniBand 56 Gbps;
YyNpaBASOLWNA y3en KacTepa (TakXxe cepBepoM 415 XpaHeHUs
thannos): ABa 6-4epHbIX NpoLeccopa, 64 banT onepaTnBHOM
namMsaTV U OUCKOBYIO nogcmctemy obbemom 14 ThanT;
cepBsep 414 3aHATUI MO napannesibHOMy NporpaMMmUpPOBaHNIO:
Intel X5650@2.67GHz 12 anep 24 notokos, O3Y 36Ib,
Anckosas noacmctema obvemom 3007b.
190a NabopaTopHoe obopynoBaHne MeaULNHCKON KNBEpHETUKN: 394018, r. BopoHex,

paboyne mecTa - nepcoHasbHble KOMMbOTEpbl Ha 6a3e Intel
i3-2120, moHuTOpbI KK 19" (3 WT.); anekTposHuedanorpad
HepoH-cnekTp-4 (2 wrT.);

Kapauorpad Monucnektp-12 (1 wWT.); onTuydeckne
MUKPOCOKOMbI P-1 (2 wT.);

3D-npuHTep (1 WT.); NasfbHble CTaHUMK (2 WwT.).

njotwajb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 190a
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YyebHas ayanTopus: nepcoHasibHble KOMMNbIOTEpbl Ha ba3se
i3-2320-3,3I'Ty, MoHMTOpPbLI KK 22" (7 WT.), MyAbTUMEANNHbIN
NPOEKTOpP, 3KPaH.

NabopaTopHoe obopynoBaHmne urlnyeckon nabopatopun c
KOMM1eKToM 060py0BaHNS NO KBAHTOBOW (PU3NKe:
YCTaHOBKa AJ19 U3y4eHnUs KocMuyeckunx nyyven (®MK-01);
yCTaHOBKa A5 onpefesieHns pe3oHaHCHOro

noTeHumana metogom ®panka u Nepua (PrK-02); yctaHoBKa
ANa onpeneneHns ganHel ceoboaHoro npobera vactu

B Bo3ayxe (®rK-03); ycTaHOBKa 415 U3YYeHUS
3HEepPreTU4ecKoro cnekTpa 3aekTpoHoB (PIK-05); ycTaHoBKa
ons

n3y4veHuns p-n nepexona (PrK-06); yctaHoBKa 419 U3y4eHUs
TeMnepaTypHOM 3aBUCUMOCTHY 31eKTPONPOBOLHOCTM
MeTasI0B 1 NoJynpoBoaHUKoB (PIK-07); ycTaHOBKa A1
n3yyeHns apexkta Xonna B nonynposoHukax (OrK-08);
yCTaHOBKa A1 U3y4yeHuns cnekTpa atoma sogopona (PrK-09);
yCTaHOBKa 019 U3y4eHus BHeLlHero ootoaddekTa

(PMK-10); ycTaHoBKa AJia n3yv4eHns abContoTHO YEpPHOro Tena
(®PMK-11); ycTaHOBKa AN1a n3yyeHns paboThl
CUMHTUNNALNOHHOIO cHeTYnka (PrK-12); yctaHoBKa 44
N3y4YeHWs 1 aHasiM3a CBOMUCTB MaTepuasioB C MOMOLLbIO
CUMHTUNNALNOHHOIO cyeTYuKa (PrK-13).

394018, r. BopoHex,
njowanb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 403

420

NabopaTopHoe 0bopynoBaHMEe MO INEKTPOTEXHUKN U
3NEKTPOHUKN: nabopaTopHble CTeHAbl: NOJYNPOBOAHUKOBbLIE
Anopbl, hotoanoa, GnonspHbIN TPaH3UCTOP, MONEBON
TPaH3UCTOpP, ONepaLoOHHbIN YyCUAUTeb, MHOrOKackanosbln RC-
yCUAnUTeNb, aMMIMTYAHbIN MOAYNATOP 1 gemoaynatop, LC-
reHepaTop C MHAYKTUBHOW 06paTHOW CBA3bIO, KBAPLIEBbIN
reHepaTop, RC-reHepaTop C ha3ocaBuratolen LenbHo,
MySibTUBMBpaTOp, TPUIrTep Ha BNONAPHOM TPaH3UCTOpE,
OCHOBHbIE CXEMbl BbINPAMUTENEN, YHNBEPCA/IbHbIE NOrNYecKme
afieMeHTbl TTJ1, pernctp casura, CHeTHmK

394018, r. BopoHex,
naowanb
YHuBepcuteTckas, 4. 1,
kopn.16, aya. 420

425

NabopaTopHoe obopynoBaHmne CeTen N CMCTEM Nepedayn
NHOPMaLMK: CTOMKA (KOMMYHUKaLMOHHBIRA WKadg), 3
kommMmyTaTopa CISCO WS-C2960-24TT-L, 3 mapLlipyTmnsaTopa
CISCO 2801, 2 WiFi-mapLwpyTusatopa Linksys WRT54G.

394018, r. BopoHex,
nnowanb
YHuBepcuteTckas, 4. 1,
kopn.l, ayn. 425

19. OueHo4YHbIe CpeacTBa ANA NPOBeAEeHUA TEKYLLEN U NPOMEXXYTOYHOU aTTecTauun

MopsAoK OLEHKM 0CBOEHMS 00yYaloLWMMNCS y4ebHOro MaTepurana onpeaensieTcs Coaep>XXaHmem
CneayoLwmnx pasaenos AUCUUMINHBI:




No
n/n

Pazpensl ANCUUNANHBI (MOLYN)

Pespensb 1-7
NHTepdenc cpenbl Matlab.

Bun3yanm3aumsa gaHHblx B Matlab.

MporpammupoBaHme B Matlab.
YuncneHHble meToabl 1 paboTa ¢
thannamu.

BBepeHune B 06bEKTHO-
OpWEeHTUPOBaHHOE
nporpamMMmnpoBaHue.
MNpoekTupoBaHme rpanyeckoro
NHTepdenca.

Cpegfa MmogenuposaHus Simulink.

Pe3spensl 1-7
NHTepdenc cpenbl Matlab.

Busyanusauma gaHHblx B Matlab.

MporpammuposaHne B Matlab.
YuncneHHble meToabl 1 paboTa ¢
thannamu.

BeeneHue B 06bEKTHO-
OpPVEHTUPOBaHHOE
nporpaMmmMmmnpoBaHue.
MpoekTupoBaHune rpamyeckoro
NHTepgenca.

Cpena mogenupoBaHua Simulink.

Pespensl 1-7
NHTepdenc cpeabl Matlab.

Bum3yanumsauma gaHHbelx B Matlab.

MporpammuposaHne B Matlab.
YuncneHHble meToabl 1 paboTa ¢
thannamu.

BeeneHue B 06bEKTHO-
OpPVEeHTUPOBaHHOE
nporpaMmmMmnpoBaHue.
[MpoekTnpoBaHMe rpauy4eckoro
NHTepenca.

Cpegna mogenuposaHus Simulink.

Kon
KOMMNeTeHLun

MK-3

MK-4

MK-5

Kon
MHOMKaTopa

MK-3.1

MK-4.1

MK-5.1

OueHoYHble cpeacTBa ons
TeKyLen atTecTaumm

CobecepnoBaHue,
KOHTpOJIbHasA paboTa no
COOTBETCTBYIOLLUM
pa3aenam. JlabopaTopHble
paboTbl 1-9.

CobecepnoBaHue,
KOHTpONbHasa paboTa no
COOTBETCTBYIOLIUM
pasgenam. JlabopaTopHble
paboTbl 1-9.

CobecepnoBaHue,
KOHTpOJibHas paboTa no
COOTBETCTBYIOLLMM
pa3genam. JlabopaTopHble
paboTbl 1-9.



No
n/n

Pazpensl ANCUUNANHBI (MOLYN)

Pespensl 1-7
NHTepdeinc cpeabl Matlab.

Bun3yanmsauma gaHHblx B Matlab.

MporpammuposaHne B Matlab.
YucneHHble meToabl 1 paboTa ¢
thannamum.

BeeneHue B 06bEKTHO-
OpPVEHTUPOBaHHOE
nporpaMmmMmnpoBaHue.
[MpoekTnpoBaHuMe rpauy4eckoro
nHTepdenca.

Cpegna mogenuposaHus Simulink.

Pespensl 1-7
NHTepdeic cpeabl Matlab.

Bun3yanmsauma gaHHblx B Matlab.

MporpammupoBaHne B Matlab.
YucneHHble metoabl 1 paboTa ¢
thannamum.

BeeneHue B 06bEKTHO-
OpPVEHTUPOBaAHHOE
nporpaMmMmnpoBaHue.
[MpoekTnpoBaHune rpanyeckoro
NHTepdenca.

Cpena mogenuposaHus Simulink.

Pe3pensbl 1-7
NHTepgenc cpenbl Matlab.

Bun3yanmsauma gaHHblx B Matlab.

MporpamMmuposaHme B Matlab.
YuncneHHole meToabl 1 paboTa ¢
thannamu.

BeeneHne B 06BbEKTHO-
OpUVeHTNPOBaHHOE
nporpamMMmnpoBaHue.
[poekTnpoBaHme rpanyeckoro
NHTepdenca.

Cpepna mogenuposaHua Simulink.

Kon
KOMMNeTeHLun

MK-6

MK-4

MK-6

Kon
MHOMKaTopa

MK-6.1

MK-4.2

MK-6.2

OueHoYHble cpeacTBa ons
TeKyLen atTecTaumm

CobecepnoBaHue,
KOHTpObHasa paboTa no
COOTBETCTBYIOLLUM
pa3aenam. JlabopaTopHble
paboTbl 1-9.

CobecenoBaHue,
KOHTpObHasA paboTa no
COOTBETCTBYIOLLUM
pa3aenam. JlabopaTopHble
paboTbl 1-9.

CobecepoBaHue,
KOHTpObHasA paboTa no
COOTBETCTBYIOLLUM
pa3aenam. JlabopaTopHble
paboTbl 1-9.



No
n/n

Pazpensl ANCUUNANHBI (MOLYN)

Pespensl 1-7
NHTepdeinc cpeabl Matlab.

Bun3yanmsauma gaHHblx B Matlab.

MporpammuposaHne B Matlab.
YucneHHble meToabl 1 paboTa ¢
thannamum.

BeeneHue B 06bEKTHO-
OpPVEHTUPOBaHHOE
nporpaMmmMmnpoBaHue.
[MpoekTnpoBaHuMe rpauy4eckoro
nHTepdenca.

Cpegna mogenuposaHus Simulink.

Pespensl 1-7
NHTepdeic cpeabl Matlab.

Bun3yanmsauma gaHHblx B Matlab.

MporpammupoBaHne B Matlab.
YucneHHble metoabl 1 paboTa ¢
thannamum.

BeeneHue B 06bEKTHO-
OpPVEHTUPOBaAHHOE
nporpaMmMmnpoBaHue.
[MpoekTnpoBaHune rpanyeckoro
NHTepdenca.

Cpena mogenuposaHus Simulink.

MpoMexyToYHas aTTecTauus

Kopg
KOMMNeTeHLun

MK-5

MK-3

dopMa KOHTpoNS - 3a4eT ¢ oueHkon,KoHTponbHas paboTa

OueHo4Hble cpencTtea Aansa I'IpOME)KyTO‘-IHOVI aTTeCTaynm

Kon
MHOMKaTopa

MK-5.2

MK-3.2

anMeprlﬁ nepevyeHb npuMeHAeMbIX OUEeHO4YHbIX CpeacTB

OueHoYHble cpeacTBa ons
TeKyLen atTecTaumm

CobecepnoBaHue,
KOHTpObHasa paboTa no
COOTBETCTBYIOLLUM
pa3aenam. JlabopaTopHble
paboTbl 1-9.

CobecenoBaHue,
KOHTpObHasA paboTa no
COOTBETCTBYIOLLUM
pa3aenam. JlabopaTopHble
paboTbl 1-9.

Ne HavmeHoBaHMe [peLncTaBnieHne OLEHO4YHOro Kputepun oLeHKn

n/n OLIeHOYHOro cpefcTBa cpencTea B hoHOe

1 2 3 4

1 YCTHbIN onpoc Bonpockl no LLIkana oueHmBaHUA
Temam/pasgenam COOTBETCTBYET NPUBELEHHON B
OUCLUUNANHBI pa3sgene 20.2

2 KoHTponbHasa paboTa TeopeTunyeckne BONpPoCkl Mo LLIkana oueHMBaHUA

no pasgenam
OUCUUMANHBI

TemamMm/pasgenam
OUCUUNNHBI

COOTBETCTBYET NpuBeAeHHON B
pasgene 20.2




3 JlabopaTopHas pabota | CopepuTt 9 nabopaTopHbix | Mpu yCNewHo BbINoSHEHNN

3afaHun, paboTbl OCYLLECTBASETCS A0MYCK
npeaycMmaTpuBatoLme K KOHTpOJIbHOW paboTe, B
n3yyeHue, paboty n NPOTUBHOM Ciyyae 0by4atoLLNACS
BbIMNOJ/IHEHNE BCTPOEHHbIX He LOMNYyCKaeTCs K KOHTPOJIbHOM
(DYHKLWIA 1 anropuTMOB B paboTe.

cpepe Matlab.

4 KM npomexxyTo4HOw KaXX bl KOHTPONLHO- Llikasibl oueHnBaHUs NpuBeLeHsbl
aTTecTaummu N3MepUTENbHbLIN MaTepuan B pa3aene 20.2

LN19 NnpoBefeHns
NPOMEXYTOYHOW aTTecTaLmm
BKJ/lOYaeT 2 Bonpoca 4N4
KOHTPONSA 3HaHWI, YMEHWI 1
BJIAAEHUN B paMKaXx OLLeHKMN
YPOBHA CHOPMUPOBAHHOCTM
KOMMeTeHLU K.

20 TunoBble OUEeHOYHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKyLLMA KOHTPOJIb yCNEeBaeMOCTH

KOHTpOJIb YyCNeBaeMoCTu Mo AUCLUMNIMHE OCYLLLECTBJISETCA C MOMOLLbIO CNefyoLWnX OLeHOYHbIX CpeacTB:

Mpumep 3apaHua ANA BbINOJIHEHUA NnabopaTopHou paboThi
JlabopaTopHas pabota Ne3
«Onepauum ¢ BEeKTOpamMu»
Llenb paboTbl:

N3yunTb npuHUMMbLl paboTkl C 04HOMEPHLIMU MaccuBamMu (BEKTopamu) rnpuv NCrosib30BaHUy BCTPOEHHbIX
GhyHKUM N4 BblyncaeHuii B Matlab.

PdopMa KOHTPONA: OTYET B 3/IEKTPOHHOM BULAE
KonnyecTtBo 0TBEAEHHbLIX ayAUTOPHbBIX YacoB: 2
3apaHue:

MonyunTe y npernonaBaTens BapuaHT 3adaHns N HaNULWINTE KOA, Peann3yoLmni 3a4aHHbIi airopuTM.
CocTaBbTe OTHET 0 nNpojenaHHou paboTe, B KOTOPOM OTPa3nTe CaeayoLumne rnyHKThI:

1. ®NO ucnonHUTENA 1 HOMEpP rPynnbl.
HaseaHue 1 Lenb nabopaTopHon paboTbl.
Homep cBoero BapuaHTa.

Kog, HanucaHHbI UCMONHUTENIEM.
Pe3ynbTaTbl paboTbl NPOrpaMMei.

bl

MpuMepbl KOHTPOIbHBLIX BONPOCOB:
1. B 4ém cocTouT oTamumne ornepatopos «A [onepaTop] B» u «A .[onepaTop] B»?
BapuaHTbl 3apgaHui:



10.

11.

12.

13.

. Peanunsyiite cnepytouiee npeobpasoBaHne CUMBOJIbHOM CTPOKM: BbIXO4HAs CTPOKa

dopmMupyeTCsa N3 CUMBOJIOB NCXO4HON CTPOKM C HYeTHbIMW NMOPAAOKOBbIMA HOMEPaMW.

abcdef -> bdf

. Peanusyinte cnepytouiee npeobpasoBaHme CUMBOLHON CTPOKN: U3 MCXOAHON CTPOKN

BbIOMPAETCS KaXK bl TPETUA CUMBOJI.

abcdef -> cf

. Peanusyiite cnenytoulee npeobpazoBaHme CUMBOJILHOW CTPOKU: NPy hOPMUPOBAHUN

BbIXOOHOW CTPOKM KaXXAblh cuMBoa aybnampyercs.

abc -> aabbcc

PeannsyiTe cnepytollee npeobpasoBaHme CUMBOJILHON CTPOKMW: NpK POPMUPOBaHMNN
BbIXOAHOW CTPOKM YETHbIE MO NOPAAKY C/e0BaHUS CUMBOJIbI MEHSAIOTCA MeCcTaMu C
HEYeTHbIMU.

abcd -> badc

. Peanusyiite cnenytoulee npeobpasoBaHme CUMBOJILHON CTPOKU: AN UCXOAHON CTPOKY

Ayb6nnpyloTCs napbl PAAOM CTOSLLMX CUMBOJIOB.

abcd -> ababcdcd

. Peanusyinte cnepytouiee npeobpasoBaHne CUMBOIbHON CTPOKN: CUMBOJIbI UICXOLHOW CTPOKM

nepenarTca B BbIXOOHYHO CTPOKY B O6paTHOM nopsagke.

abcd -> dcba

. Peanusyiite cnenytoulee npeobpazoBaHme CUMBOJILHOW CTPOKU: Npy hOPMUPOBAHUN

BBIXOZLHOW CTPOKU Cnefytowmne Apyr 3a ApYroM napbl CUMBOJIOB MEHSAIOTCS MECTaMu.

abcd -> cdab

. Peanusyiite cnenytollee npeobpa3oBaHne CUMBOJILHOM CTPOKI: MpY (hOPMUPOBAHNU CTPOKM

oybnupyloTcs nocnefoBaTeNibHble TpUaabl CUMBOJIOB.

abcdef -> abcabcdefdef

. PeanusyiitTe cnepytollee npeobpazoBaHne CUMBOJIbHOM CTPOKM: NMPU (POPMUPOBAHUN

BbIXOLHOWN CTPOKW N3 MCXOAHOW CTPOKM M3bIMAEeTCS KaxK4as BTopas Napa psAoM CTOALLNX
CMMBOJIOB.
abcdefgh -> abef
Peannsynte cnepytouiee npeobpasoBaHne CUMBOJILHON CTPOKK: NPy (hOPMUPOBAHNN
BbIXOLHOW CTPOKM N3 NCXOAHOW CTPOKM M3bIMAETCS KaXKAasd BTopas Tpuaga paaoM CToAWMX
CUMBOJIOB.
abcdefghiklm -> abcghi

Peanunsynte cnepytouee npeobpasoBaHne BEKTOPA: BbIXOAHON BEKTOP hOPMUPYETCA U3
3/1EMEHTOB UCXOAHOM0 BEKTOPA C YETHLIMY MOPAAKOBLIMU HOMEPAMU.

123456 -> 246
Peanusynte cnenytouiee npeobpasoBaHme BEKTOPaA: U3 MCXOLHOro BEKTOpPa BbibupaeTca
KaXKObl TPETUI SNIEMEHT.

123456 -> 36

PeanusyiiTe cnenytolilee npeobpa3oBaHne BeKTopa: Npy hOPMUPOBAHNI BbIXOLHOMO BEKTOPA
KaXKAbll 3neMeHT aybnupyeTcs.



123 -> 112233
14. PeanunsynTte crnepyollee npeobpasoBaHne BeKTopa: Npu (POPMUPOBAHNIN BbIXOLHOIO BEKTOPa
YeTHble M0 NOPALKY CleL0BaHNSA 3/IeMEHTbl MEHAOTCA MeCcTaMu C HeYeTHbLIMU.
1234 -> 2143
15. Peanunsynte cnepytouiee npeobpazoBaHne BEKTOPa: Npu HOPMUPOBAHUN BEKTOPA
ayb6nnpyroTca napbl pALOM CTOALLMUX 3/IEMEHTOB.
1234 -> 12123434
16. Peanusynte cnepytoulee npeobpasoBaHMe BEKTOPA: 3/1EMEHTbI ICXOLHOMO BEKTOPA
nepeaatoTCsa B BbIXOAHOW BEKTOP B 06paTHOM nopsiake.
1234 -> 4321
17. Peanusynte cnepytouiee npeobpasoBaHne BeKTopa: Npu HOPMMUPOBaAHMM BIXOLHOIO BEKTOPA
cnepyowme opyr 3a LpyroM rnapbl 3JIEMEHTOB MEHATCA MecTaMu.
1234 -> 3412
18. PeanusyinTe cnepytoulee npeobpasoBaHne BeKTopa: Npy (pOPMMPOBaHMMN BbIXOLHOIrO BEKTOPA
AybnupyloTca nocnefoBaTesbHble TpUaLbl 31EMEHTOB UCXOLHOI0 BEKTOpA.
123456 -> 123123456456
19. Peanusynte cnepytouiee npeobpasoBaHne BeKTopa: Npu HOPMMUPOBaAHUM BIXOLHOMO BEKTOPA
N3 NCXOLHOI0 BEKTOPA U3bIMAETCH KaXxk[ad BTOpas rnapa pagom CTOAWMX 3/1eMEHTOB.
12345678 -> 1256
20. Peanusynte cnepytwouee npeobpasoBaHune BekTopa: Npy pOPMMPOBaHNM BbIXOLHOIO BEKTOPA

N3 NCXOOQHOIr0 BEKTOPa U3bIMAETCA Ka)Kdad BTOPad TPUada pAaoOM CTOALLKNX 3/IEMEHTOB.

123456789012 -> 123789

OnuncaHue TexHoornm nposegeHmMs

OueHKa 3HaHuR, yMeHVII?I N HaBblKOB, XapaKTepn3yLlas 3Tanbl CIT)OpMI/IpOBaHI/Iﬂ KOMMEeTEeHLWI B paMKax
n3yvyeHna oncumnianmHbl oCyLeCcTBAAeTCA B Xoae TeKyLLl,eI7I n ﬂpOMe)KyTOHHOVI aTTecTauunn.

TekyLlas aTTecTauus NPOBOAUTCS B COOTBETCTBUU C MOJIOXKEHNEM O TeKYLLIE aTTecTaLUnmn 06y4aroLmxcs
Mo NporpaMmam BbICLLEro 06pa3oBaHNs BopoHEXXCKOro rocyapCTBEHHOr0 YHBepCMTETa. TekyLlas
aTTecTaums NpoBoAMTCS B (hopMax yCTHOro onpoca (MHAWBUAYabHbIA onpoc, poHTanbHas 6ecena) u
MUCbMEHHbIX PaboT (KOHTPOJIbHbIE, NabopaTopHblie PaboTsl). MpK OLEHWBAHMM MOTYT UCMOJIb30BaTLCS
KOJINYECTBEHHbIE UM KAYEeCTBEHHbIE LLKabl OLIEHOK.

TpeGOBaHI/Iﬂ K BbIMNOJIHEHWIO 3a4aHNI (MK WKabl L Kputepun OLleHMBaHUS)

Mpn oLeHMBAHMM NCMOIb3YETCA KONMYECTBEHHAs LWKana. Kputepun oLleHNBaHNS NPUBEIEHbI Bhille B
Tabnumue pasgena 20.2.

20.2 MpoMeXxXyTouyHasa aTrecTaums

lMpomMexxyToyHasa aTTecTaumns no OUCUUMNANHE OCYLLEeCTBAAeTCA C NMOMOLLbI0 C/efyWnX OLEeHOYHbIX
CpencTs.

MpuMepHbIA NepevyeHb BONPOCOB K 3a4eTy

No ConoepxxaHue




1 Tunbl gaHHbIX Matlab.

2 ®opmaTsl avisios Matlab.

3 [TOHATUSA BCTPOEHHbIX, BHELLUHUX U 110J/1b30BaTE/IbCKUX (YYHKLNN.

4 MpuoputeT ¢pyHKUM B Matlab.

5 CueHapumn n ¢pyHkUmMn B Matlab.

6 Tunbl BoiyncaeHn B Matlab: BelyecTBEeHHbIV C IBOVIHON TOYHOCTbIO, BELLECTBEHHbIV C
MPON3BOJIbHOW TOYHOCTbIO, PaLIMOHasbHBbIM.

7 QYHKLUWW 719 CO304aHNS U MaHWIMYINpPOBaHUs maccuBamm B Matlab.

8 OyHKUMM 15 CO3[aHNA MaTpuL CTaHAapTHOro Buaa.

9 Pa3pexeHHble MaTpuubl B Matlab.

10 CospaHue v BU3yann3aymm MacCyBOB KOMIMIEKCHbIX Yucesl.

11 BcTpoeHHble pyHKUMY 47151 BU3Yyain3alumuy BEKTOPOB U MaTpUL.

12 BCTpoeHHbIe yHKUNN 4151 PELUEHUS YPAaBHEHWUI U UX CUCTEM.

13 BcTpoeHHble yHKUMY [715 YUCSIEHHOIO UHTErPUPOBaHUA.

14 PereHne 06bIKHOBEHHbLIX AnpepeHLUNanbHbIX ypaBHeHWV B Matlab.

15 [MoHATNE 06 BLEKTHO-0OPUEHTUPOBAHHOIO MPOrPaMMnpPOBaHNE.,

16 Nepapxus rpagpmydecknx obbekToB B Matlab.

17 [Mosb30BaTeIbCKME 371EMEHTHI yrpasieHns B Matlab.

18 CBovicTBa rpaguyeckux obbekToB B Matlab.

19 CobbiTnA, nognepxmBaemMbie rpapuyeckumm obbekTamum.

20 BcTpoeHHble yHKUMM A8 AOCTyna K rpadpu4eckum obbeKTam.

MpuMep KOHTPONIbHO-U3MEpPUTENIbHOTO MaTepuana
YTBEPXKIAKO

3aBegyowmin Kadgeapon TexHonornn 06paboTkmM 1 3aWnThl MHDOPMALLK

A.A. CupoTa
_ .. .2023



HanpasneHue noarotosku / cneunansHocTb 09.03.03 MpuknafHasa nHdopMaTuka AucunnimHa
561.B.[1B.04.01 MporpammnpoBaHune B Matlab

®opma 0by4eHns Q4Hoe

Bua KOHTpONS 3a4€T C OLIEHKOMN
Bup atTectaunm [MpomMexyTovHas

KOHTpONbHO-M3MepuTenbHbin MaTepran Ne 1
1. MHoromepHble MmaccuBbl Matlab. Co3naHne, MHAEKCaLUS.

2. MOHATNA BCTPOEHHbIX, BHELLUHWUX W MOb30BaTENbCKUX (DYHKLNIA.

MpenonasaTesib A.10. BaHKOB

OnuncaHme TexHonornm nposegeHnd

015 oueHUBaHUA pe3ynbTaToB 06y4eHUst Ha 3K3aMeHe NCNOb3YITCS CeayoLne CoaepXXaTeNbHble
nokasaTtenun (popMyanpyeTcs C y4eTOM KOHKPETHbIX TPebOoBaHUA ANCLUNANHBI):

1. 3HaHWe TeopeTnYeCcKnx oCHOB y4ebHOro MaTeprana, OCHOBHbIX OMPeAeNieHNA, MOHATUIA 1
MCNONb3yEMON TEPMUHOIOMNK;

2. yMeHue npoBOANTb obocHoBaHMe n npencTtaBjeHne OCHOBHbLIX TEOPETUHECKNX N MPaKTUYECKNX
pe3ynbTaToB (TEOpEM, aJlrfOPNTMOB, MeTOoAMK) C CMONb30BaHMEM MaTEMATUYECKMX BbIKIaAoK, 610K-
CXEM, CTPYKTYPHbIX CXEM N CTaHOAPTHbIX OMUCaHUN K HUM;

3. ymeHune 060CHOBbIBaTb CBOU CYXXOEHNA 1 NMpogecCnoHaIbHY0 NMO3ULKIO MO N3naraeMmomMy BOMnpocy;

4. BnageHue HaBblkamMy NPOrpPaMMMPOBAHUS 1 IKCMIEPUMEHTUPOBAHUS C KOMMbIOTEPHLIMU MOLENAMM
anropmtmoB 06paboTky MHGopMauun B cpese Matlab B paMkax BbINoSIHSEMbIX J1abopaTOPHbIX 3a4aHWIA;

5. BnafeHune HaBblKaMu MPOBeLEeHNA KOMMbIOTEPHOr0 3KCNepnuMeHTa, TeCTUPOBaHNSA KOMMbIOTEPHbIX
Moenen 3KOHOMNYeCKmnX npoueccos.

Pa3nnyHble KOMOMHALIMN NepPeYnCNeHHbIX MOKa3aTenen onpeensoT KpUTepun oLeHBaHNS pe3ynbTaToB
06y4yeHuns (ChopMMPOBAHHOCTU KOMMETEHLMIA) Ha FOCYy4apPCTBEHHOM 3K3aMeHe:

- NoporoBbii (6a30BbIN) YPOBEHL CHOOPMMPOBAHHOCTN KOMMETEHLNIA.

na oueHnBaHMA pe3ynbTaToB 06yquvm Ha rocyoapCTtBeHHOM 3K3aMeHE UCMOJIb3yeTCs 4-6annbHas
LWKaJia: «OTJINYHO», «XOPOLLO», «yOOBJIETBOPUTESNIbHO», «HEeYyL0BIEeTBOPUTENbHO». /15 OLeHMBaHWS
pe3ynbTaToB 06yHeva Ha 3a4eTe UCMNoJIb3yeTCd - 3a4TEHO, HE 3a4TEHO MO pe3ysibTaTaM TECTUPOBAHNA.

CoOTHOLLIEHMe NoKa3aTenel, KpUTEePUEB 1 LLKabl OLIeHNBAHNSA Pe3yibTaToB 0by4yeHns Ha
rocyapCTBEHHOM 3K3aMeHe NpeacTaB/ieHo B Cedytollei Tabauue.

Tpe6OBaHI/IFI K BbIMNOJIHEHWIO 3a4aHWI, LWKabl 1 KpuTepunm oueHnBaHuA

KpuTepum oueHMBaHUA KOMNETEHU M U LLKasa OLEHOK (3a4eT C OL,eHKOoM)



KpMTepMMOHGHMBaHMﬂKOMHeTeHHMﬂ

YpoBeHb
ChOPMUPOBAHHOCTM
KOMMeTeHL NN

LLIkana oueHokK

ObyyaloLWmncs 4eMOHCTPMPYET MNOSHOE COOTBETCTBMUE
3HaHWIN, YMEHWI, HaBbIKOB MO MPUBELEHHbLIM
KpuTepnam cBobOAHO onepupyeT NOHATUNHLIM
annapaToM n NpnobpeTeHHbIMK 3HAHUAMU, YMEHUSMU,
NPUMEHSET UX NPU peLleHnn NPaKTUYeCKnx 3aaa.

MoBbILLEHHbIN
YPOBEHb

OTnn4yHo

OTBET Ha KOHTPOJIbHO-N3MEPUTENbHBI MaTepuan He
MOJIHOCTbIO COOTBETCTBYET OHOMY U3 NepPeynCIeHHbIX
BblLLE NokKa3aTesnen, Ho obyvatoLmniics aaeT
npaBuUJibHble OTBETbI HA A0MOJIHUTE/IbHbIE BOMPOCHI.
Mpu 3ToM 0byYaOLWNIACT AEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUIA, HABbIKOB
npuBefeHHbIM B TabnnLax nokasaTensm, Ho
NOMYCKAET He3HAYMTESIbHbIE OLLIMOKM, HETOYHOCTH,
NCMbITLIBAET 3aTPYAHEHUS MPU PELLEHNN
NPaKTUYeCKUX 3aday.

Ba30BbIl ypoBEHb

Xopowo

Oby4aloLLmMncsa LEMOHCTPUPYET HEeMNoJiHoe
COOTBETCTBME 3HAHWUI, YMEHW, HAaBbIKOB
npvBeeHHbIM B Tabvuax nokasaTensam, gonyckaeT
3HaYMTEeNbHbIE OLWMOKN MPU peLleHnn NPaKTUYeCKnX
3apad. Mpu 3TOM OTBET Ha KOHTPOJIbHO-
N3MepUTENbHBIA MaTepran He COOTBETCTBYET JI0ObIM
LBYM 13 MepeynC/IeHHbIX NokasaTenen, obyyatowmincs
[laeT HenoJiHble OTBETbl Ha AOMOJIHUTE IbHbIE BOMPOCHI.

MoporoB.sbii
YPOBEHb

YO0BNETBOPUTENLHO

OTBET Ha KOHTPOJIbHO-N3MEPUTENbHBI MaTepuan He
COOTBETCTBYET JII0ObIM TPEM 13 NepeynCieHHbIX
nokasatenen. ObyyaoLWwnincs 4eEMOHCTpUpyeT
OTPbLIBOYHbIE, (hparMeHTapHbIE 3HaHWUA, LOMYCKaeT
rpy6bie ownbKu.

HeynoBneTBOpUTEIbHO

20.3 ®OoHA, OLEeHO4YHbIX CPEeACTB A4S NPOBEPKM OCTAaTOYHbIX 3HAHUK (MOXKeT ObiTb UCNONb30BaH
ONA NpoBeAeHUA KOHTPOJIA YCNeBaeMOCTU B AUCTAHLUOHHOM peXxume)

KoMmneteHuus NK-3

Bonpochkl ¢ BbIDOpoM oTBeTa

1. Kak BbIYUCINTb CYMMY MONOXUTENbHBLIX 3/IeMeHTOB MaTpuLbl M B Matlab?

a) sum(M>0);

6) sum(M(:)>0);
B) sum(M(M>0));
r) nnz(M).




2. Kakue Tunbl LMKNOB CyLlecTByOT B Matlab?
a) for;

6) while;

B) repeat ... until (c mocTtycnosmem);

r) foreach.

3. Kak MO)XHO 06paTnTbCA K NoCieaHEMY 31eMEHTY BeKTopa X B Matlab
a) x[last];

6) x.last;

B) x.back();

r) x(end).

4. Kak B Matlab 3agaTb aHOHMMHYIO byHKUMIO Buaa f(x)=3*x?
a) f=[](x)return 3*x;

6) f=@(x)3*x;

B) f=Xx->3*x;

r) B Matlab HeT aHOHUMHBIX PYHKLWIA.

5. Kak B Matlab BblYncanTb KyMynssTUBHOE CyMMMUPOBaHMUE (C HAKOMJIEHNEM) A5 S/IEMEHTOB BEKTOpPa X7
a) cumulate(x)

6) sum(sum(x));

B) sum(x(:));

r) cumsum(x).

BOI'IpOCbI C OTKPbITbIM OTBETOM

1. BBegmTe Ha3BaHMe npoueaypsl, KoTopas B Matlab no3BonseT BbIMONHUTL TUMOBYIO (YHKLWIO ANS
Ka)XXK[0ro 3/1IeMeHTa MacCcuBa s4eek, No3Boss U3bexxaTb NCNOoJSib30BaHNE LnKa?

2. Kakas ¢yHkums Matlab ncnonb3yeTcss ons co3gaHus CTPYKTYPbl C YKa3aHUEM UMEH MONEN U UX
3HaYeHunin?

Bonpocbl co cBOOOAHLIM OTBETOM

1. B Matlab co3naTh BEKTOP M3 HECKOJIbKUX 3/IEMEHTOB U BbIYUC/IUTL CYMMY KBaZlpaTOB €ro 3JIEMEHTOB.

KpuTepumn oLeHnBaHuA Likana oLeHOK
Kopn BbIAA&T KOPPEKTHbIN pe3ysibTaT, B KOLE OTCYTCTBYIOT LINKIIbI. 3 6anna
icnonb3yeTcsa oAuH U3 CefyoLwmnx BapnaHToB:

sum(v.”2)

sum(v.*v)

ViV mnm vy

B xofLe pelleHna ncnonb3yeTcs O4MH LUK (nmbo ond nHMumnanusaunm 2 6anna
BEKTOpa, mbo 4N BbIYNCSIEHUS CyMMbl KBapaToB 3JIEMEHTOB).




B xoLe pelueHnsa NCnosb3yTCsa ABa LMKNa (Kak Ans UHALManM3aumm 1 6ann
BEKTOPA, TakK U AN11 BbIYUCIEHNS CYMMbl KBAa[paTOB 3JIEMEHTOB).

Kog paboTaeT ¢ owmnbkamy nnm BbiAaéT HEKOPPEKTHBIN pe3ynbTarT. 0 6annos

[MpuMepHoe pelleHue:
v=1:5;

s=v*vy,

KomneTteHuus NK-4
Bonpochkl ¢ BbiIbopoM oTBeTa
6. Kak B Matlab noctpoutb rpadpumk dyHkumm f(t)=2*t, roe t - ogHoOMepHbIN BeKTOp?
a) plot(t, f(t));
6) plot(t, 2*t);
B) plot(t, @(t)2*t);
r) surf(t,2*t).

7. B kakow chopme Matlab BbligacT pesyabTaT onepauumm sum(M), ecam M 9BnseTCa LBYMEPHON MaTpULLen?
a) ckanap (CyMma BCeX 3/IEMEHTOB);

6) BekTOp-cTONBEL, (CYMMbI MO CTPOKAM);

B) BEKTOP-CTPOKa (CyMMbl Mo cTonbuam);

r) cooblieHme ob owmnbke.

8. B kakon copme Matlab BblgacT pe3synbTaT onepaunn sum(M(:)), ecam M gaBnseTca ABYMEPHOMN
MaTpuuen?

a) ckansp (CyMma BCeX 3/IEMEHTOB);
6) BekTOp-cTONBEL, (CYMMbI MO CTPOKAM);
B) BEKTOP-CTPOKa (CyMMbl Mo cTonbuam);

r) coobLeHne 06 ownbke.

9. Kak BbIMOMHUTbL NO3/IEMEHTHOE BO3BEAEHMNE B CTEMEHb A5 BEKTOpa X B Matlab?
a) X."2;

6) x**2;

B) X*X;

r) x™2.

10. Kak noctpouTb TpexMepHbl rpaguk B Matlab ona MmaTpuy KoopauHaT X, Y U MaTpULbl 3HAYEHUNR
pyHKUMK Z?

a) plot(x,y,z);
6) mesh(x,y,z);



B) figure(x,y,z);

r) surf(x,y,z).

Bonpocbl C OTKPbITbIM OTBETOM

2. Kakaa ¢gyHkunsa Matlab ncnonesyercs onsg co3gaHus CTPYKTYpbl C YKa3aHUeM MMeH Nonen u ux
3HaYeHUn?

3. Kakasa cyHKuma Matlab ncnonb3syeTtcs ons npoBepKy paBeHCTBa ABYX MaTpuL, (MM BEKTOPOB)?
Bonpocbl co cBOOGOAHBIM OTBETOM

2. B Matlab co3pnaTtb cnyyanHyto matpuuy R pasmepa [4x4]. BbIYMCANTL CYMMY AMaroHasibHbIX 3/1eMEeHTOB.

KpI/ITepVII/I oueHnBaHNA LLikana oLeHoK

Kon BblOAET KOPPEKTHbIN pe3ynbTaT, B KOAE OTCYTCTBYIOT LIMKIIbI. 3 6anna
icnonb3yeTcs oanH U3 Ceayoumnx BapuaHTOB:
sum(diag(R))

trace(R)

B xo4e pelueHunst UCnosib3yeTcs OAUH LKA (AMbo Ang nHuUManm3auum 2 banna
MaTpuLbl, MO0 AN BbIYNCIEHNS CYMMbI IMAroHasbHbIX 3/IEMEHTOB).

B xo4e pelueHnst UCMoJb3YTCA 1Ba LMK (Kak A8 MHALMAIM3aLum 1 6ann
MaTPWLbl, TaK 1 A8 BbIYUCIEHUS CYMMbI IVAroHasIbHbIX 371eMEHTOB).

Koa paboTaeT C owmnbKaMy Unm BblaéT HEKOPPEKTHBIV pe3ynbTaT. 0 6annos

MpuMepHoe peLueHune:
R=rand(4);
d=diag(R); % BEKTOp 31eMEeHTOB r1aBHOW AMaroHa n

s=sum(d); % CymMMa 3/1eMEHTOB JIaBHON AMaroHasam

KomneTteHuus MNK-5
Bonpochkl ¢ BbIDOpoM oTBeTa
11. MycTb X - BEKTOP-CTPOKa B Matlab. Kakas 13 3Tux onepauun BbigacTt coobuieHmne o6 owmnbke?
a) X.*x;
6) x*x’;
B) X'*X;

r) x*x.

12. Kakune cyHkunm Matlab ncnonb3sytotcs gna oybanposaHns 31eMeHTOB BEKTOPa/MaTpuLbl?
a) repeat;
6) repmat;

B) repelem;



) BCE NepeyncieHHble hyHKLNN.

13. Kak B Matlab npeobpa3osaTb MaTpuuy M B BekTOp-CTONOEL?
a) M(:)’;

6) M’;

B) vector(M);

r) M(:).

14. Kakow T1n gaHHbIXx Matlab nmeeT nepemeHHas ldx, nonydyeHHaa cnegyowmnm obpasom: ldx=A>0, rae
A nmeet Tun double (BewecTBeHHbIN TUM)?

a) double (BewecTBeHHbIN THN);
6) logical (nornyecknin Tun);
B) Uint8 (Lenbii HeoTpULATENbHBIA TUM, 8 BUT);

r) char (CMMBOMbHbLIN TWM).

15. Kak B Matlab BbinonHWTL Npeobpa3oBaHme BEKTOPa V U3 6 31eMEHTOB B MaTpuuy M, nmetoLlyto 2
CTPOKM 1 Tpu cTonbua?

a) M=v(:);
6) M=reshape(v,2,3)’;
B) M=reshape(v,[2,3]);
r) M=reshape(v,[3,2]).
Bonpocbl C OTKPbITHIM OTBETOM

3. Kakasa ¢yHKuma Matlab ncnons3syetcs ons npoBepkKy paBeHCTBa ABYX MaTpuL, (M1 BEKTOPOB)?

4. Kakas yHKkuma Matlab ncnonb3syetcsa ana 3asepluieHuns paboTbl ¢ hannom (ocsoboxaaeT hansioBblIi
aeckpunTop)?

Bonpocbl cO CBO60AHLIM OTBETOM

3. B Matlab co3gaTb cnyvanHyo MaTtpuuy M pasmepa [5x5]. MNMocynTaTb KOJMYECTBO 3/IEMEHTOB, 3HAYEHME
KoTopbIX 6onble 0.5.

KprTepumn oueHnBaHuA LLikana oLeHoK
Kon BblLaéT KOPPEKTHbIN pe3ynbTaT, B KOLE OTCYTCTBYIOT LINKIIbI. 3 6anna
icnonib3yeTcs oAnH 13 CliefyoLwWwmx BapuaHTOB:

nnz(M>0.5)

sum(M(:)>0.5)
sum(sum(M=>0.5))

B xo4e pelueHunst UCnosib3yeTcs OAUH LKA (1nbo Ang nHUUManm3aumum 2 6anna
MaTpuubl, TMbo ANs NofcyeTa 31EMEHTOB).

B xo4e pelueHnst UCMoJb3YITCA [1Ba LMK (Kak A8 MHALMANM3aLum 1 6ann
MaTpWLbl, TaK 1 ON19 NOACYETa S/IEMEHTOB).




Kog paboTaeT ¢ ownbkamu nnm BbiLaéT HEKOPPEKTHBIN pe3ynbTarT. 0 6annos

[MpuMepHoe pelleHue:
M=rand(5);
pos=M=>0.5; % nornyeckne MHLEKCh (Mo3nuunm) anemeHTos > 0.5

s=sum(pos(:)); % KoN-BO 3n1eMeHTOB MaTpuubl > 0.5

KomneteHuus MNK-6
Bonpockl ¢ BbiIbopom oTBeTa
16. Kak B Matlab oTkpbITb (hainn gna yteHns?
a) fopen(filename, 'r+');
6) fopen(filename, 'w+');
B) fopen(filename, 'a');
r) fread(filename);

17. B Matlab BbinonHAeTCA OTKpbITUE (hanfa ¢ noMoLlblo hyHkLMK fopen(filename, 'w+') 1 BbINONHAETCS
3anuncb AaHHbIX. YT0 13 nepevyncneHHoro byaeT BbINOJHEHO:

a) ecnm hain paHee He CyLecTBOBasl, 3TO NPMBEAET K OLINOKE;
6) ecnun hann paHee He CyLLLECTBOBa, OH ByaeT co3daH;

B) eC/im halil paHee CyLIeCcTBOBaJ, ero npeabiayliee cogepxumoe yneT cTEPTO U 3aMeHEeHO HOBbIMY
AAHHbIMU;

r) ecav caiin paHee CyL,eCTBOBAS, ero npeabigyLiee cogepXxumoe byaeT coxpaHeHo 1 [OMoJIHEHO
HOBbLIMU OaHHbLIMU.

18. Kak 06bsBUTb MaccuB sa4eek B Matlab?

a)x={123}
6)x=[1231;
B)X=(123)
rNx=<123>.

19. Kak B cueHapum Matlab 3anyctute mogens Simulink ¢ HasBaHueM model?
a) run(‘model');

6) run 'model’;

B) simulate('model’);

r) sim('model").

20. NycTb B Matlab nmetoTcs ABe NepeMeHHble X U Y Knacca T, KOTOPbIN SBAAETCSA HAaCNeLHUKOM TuUna
handle (classdef T < handle) n umeeT none data. Kakoe 3HavyeHue byaeT cogepxaTb nose data
nepemeHHon y (y.data) nocne BbINOSHEHNSA CNeayIoLLIEro KoAa:



y.data = 1;
X=Yy;
x.data = 27

a) NaN;
6) 1;

B) 2.

BOI'IpOCbI C OTKPbITbIM OTBETOM

4. Kakas yHkunsa Matlab ncnonbsyetcs ana 3aeeplueHna paboTsl ¢ hannom (ocsoboxnaeT aiioBbIN

neckpunTop)?

5. HacnepoBaHue OT KakKoro Tuna AaHHbIX Matlab no3sonsdeT co3maBaTb KJacChbl CCbIZIOYHOrO TUMa
(Takoro, 4yTO npn KONMpoBaHMN NepeMeHHbIX OaHHOIo Tuna KONMpYyKTCAa TONIbKO CCbIJIKW, HO HE OaHHble

nepeMeHHbIx)?

Bonpocbl co cBOGOAHLIM OTBETOM

4. B Matlab BbINOAHWTL BU3YyaaM3aLumMio MNOBEPXHOCTM z(X,y)=sin(x)cos(y), rae X ny M3MeHsaTCcsa oT -pi A0

pi.

KprTepumn oLeHnBaHuA

LLIkana oueHokK

Ko BblAAET KOPPEKTHbIN pe3y/bTaT, B KOAE OTCYTCTBYIOT LMKJIbI.
icnonb3yoTca 0OHN U3 Cnefyowmx QyHKLNN:

meshgrid/ndgrid

surf/mesh/plot3

3 banna

B xo4e pelueHns cnonb3yeTcs 0anH LUK (MnMbo ons HMLManm3aunm
MaTpUL, OTCYETOB, MO0 A5 BbIYNCIEHNS 3HAYEHUIN DYHKLN).

2 6anna

B xo4e pelueHmnsa ncnonb3yTcs ABa UMKkaa (Kak 4aa uHuumannsaumnm
MaTpUL, OTCYETOB, TaK U ANS BbIMUCIEHNS 3HAYEHNI YHKLNN).

1 6ann

Kog paboTaeT ¢ owmnbkamMy nnm BbiLaéT HEKOPPEKTHBIN pe3ynbTarT.

MpuMepHoe peLLeHme:

t=-pi:0.1:pi; % 0QHOMEpPHbIN BEKTOP OTCYETOB OT —pi A0 Pi

0 6annos

[x,y]l=meshgrid(t); % Bbl4MCNEHNE X N Y KOOPAWNHAT Yy3/10B ABYMEPHOWN CETKM OTCHETOB

z=sin(x).*cos(y); % MaTpuua 3Ha4YeHNIN PYHKLNW B y3/1aX ABYMEPHON CETKN OTCHETOB

mesh(x,y,z); % Bu3yanunsaumns nosBepxHocTu B 3d

5. B Matlab 3amaH maccuB a4eek x={[1 2 31,[4 5 6],[7 8 9]}; Bol4ncnnTb CymMMy BCEX YNCEN OAHHOrO

MacCcCKhBa.

KpnTepumn oueHnBaHuA

LLIkana oueHOK




Kol BblAAET KOPPEKTHbIN pe3ynbTaT, B KOLE OTCYTCTBYIOT LMKJIbI.

icmonb3yeTca oAnH U3 CNedyoLMX BapUaHTOB:
sum(cellfun(@sum,x))
sum(cell2mat(x))

3 6anna

B xo4e peweHns ncnonb3yetcs oauH uukn (nnbo ons obxona ayeex, 2 banna
nnbo AN BbIYNCIEHUS KOHEYHOW CYMMbl).

B xo4e peleHns ncnonb3yloTcs ABa UMKAa (Kak ona obxoda sveek, Tak 1 | 1 6ann
ONS BbIYUC/IEHNA KOHEYHON CYyMMbI).

Kog paboTaeT ¢ owmnbkamy nnm BbiAaéT HEKOPPEKTHBIA pe3ybTarT. 0 6annoBs

[MpuMepHoe pelleHue:
x={[123],[456][7 89]};

sums=cellfun(@sum,x); % BeKTOp, COAepPXXOALLUIA CYMMY KaXKLON AYEenKu

s=sum(sums); % cyMMa Mo BCEM A4elKaMm

MpaBunbHble OTBEThI

Homep Bonpoca

OTBeT (bykBa)

1. B
2. a0
3. r
4. 6
5. r
6. 6
7. B
8. a
9. a
10. 6,r
11. r
12. 6,8
13. r
14, 6




15. B
16. a
17. 6,8
18. a
19. r
20. B

C OTKPbLITbIM OTBETOM

Homep Bonpoca

OTBeT (bykBa)

1. cellfun
2, struct
3. isequal
4. fclose
5. handle




