MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 09.03.01 UndopmMaTHKa U BHIYHCINTEIbHAS TEXHUKA
HaumeHnoBanue o0pa3oBare/ibHOMH NPOrpaMmMbl . BbIYHCINTEIbHO-U3MePUTEIbHbIE CHCTEMbI
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHouyHble MaTEPHAIIbI
10 JUCHHILINHE
IBM u nepudepuiinbie ycTpoicTrBa

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney CepoB A.H.
IIpenonaBarenb MaeArngrarop R37867736-56r0VAN-de3bc6as A.H. Cepos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[HTeHB w a (EPQ,LLEHMS-I [s] Brﬂuennue uan man
o0OpazoBarenbHON B Epepr— Cepos HA.
IIPOTIPaMMBI * MY ¢ Waermagurarop R7080a564-56r0VNA-06ab7859 H.A. CepoB
(IOJDKHOCTB, YUeHas CTEHeHb, YICHOE (mozmycs) (pacmudpoBka
3BaHHE) MIOJITTHCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

o CeeneHua o Bnagensue L3N M3U I/I H
3aBeHyIOH-IHH . Bnageneu XKenbakos W.H. T
BLIHyCKaIOH_[eI/I Ka(be[[pbl Waentudmnkatop 839a3a63-ZhelbakovIgN-f73624c }KCH6aKOB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka

3BaHHE)

MIOJITTHCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-5 CniocoGeH HHCTaUIMPOBATh MIPOTPaMMHOE M alllapaTHoe o0ecreueHue IS
UH(POPMALMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX CUCTEM
N/1-2 JleMOHCTpUPYET 3HAHUE OCHOBHBIX aPXUTEKTYP BBIYUCIUTEIbHBIX CUCTEM, IPUHLUIIOB
anmnapaTHOro B3auMOJIEHCTBUS y3JI0B U ycTpoiicTB OBM

2. OIIK-7 Cnioco0OeH y4acTBOBaTh B HACTPOUWKE M HAJIAJIKE MPOTPAMMHO-aIapaTHBIX KOMILIEKCOB
NJI-1 leMoHCTpUpPYET 3HAHUE NPUHIUIOB (PYHKIIMOHUPOBAHUS LIU(PPOBBIX AIEKTPOHHBIX
YCTPOMCTB U BO3MOKHBIX IPUYMH BOBHUKHOBEHHUS HEUCIIPABHOCTEW B HUX
NJ1-2 JleMoHCTpUpPYET 3HAHUE NPUHIIUIIOB alllIapaTHO-IPOTPaMMHOI0 B3aUMOJEHCTBUS
COCTaBIISIOLIUX YacTei HU(POBBIX YCTPOICTB U BHIYUCIUTEIBHBIX CUCTEM

" BKIIFOYACT.
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3a1anue

. Koutponbnas padora LabView Ne 1 (II) (Kontponwshas padota)

. Koutponbnas padora MatLab (II) (KortponbsHas padora)

. Koutponbnas pabora MatLab Ne 1 (I) (KontponbHas paboTa)

. Kontponbnas padora MatLab Ne 2 (1) (KontponbHas padota)

. Konrponsnas padora MatLab Ne 3 (I) (KonTposbHas pabota)

. Kontponbnas padota Python Ne 1 (KortponsHas padota)

. Konrponsnas padora Python Ne 2 (KontpomnsHast paGota)

. Kontponbnas padota Python Ne 3 (KontponbHas padota)

. Koutponbnas padbota Simulink (Matlab, IIOC) Ne 1 (II) (Koutponbshas pabota)

10. KonTtponbnas padora Simulink (Matlab, [TOC) Ne 2 (II) (KortponsHas pabota)
11. KonTponpHas padora Simulink Ne 1 (I) (KontposnsHast pabora)

12. KontponbsHas padota Simulink Ne 2 (I) (KorTtponsHas pabota)

13. KonTponpHas padora Simulink Ne 3 (I) (KontposnbHast pabora)

14. KoutponbsHas padota Simulink Ne 4 (1) (KorTtponsHas pabota)

15. JlaGopatopnas pa6ora Ne 1. OcHoBsl mporpamMMupoBanust B MatLab (JIaboparopHas
pabora)

16. JIaboparopnast pabota Ne 2. Matemaruueckue pacuetsl B MatLab (JITabopaTopHas
pabora)

17. JJabopatopnas pab6ota Ne 3. Simulink (JITaboparopnas pabota)

O 001N DN K W~

®opma peanuzaruu: CmemanHas Gopma
1. KonTponbnas pabota LabView Ne 2 (II) (KontponwsHas pabota)

BPC aucuuniauHbI
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mucnuruinesl | Manexc
KM:

10

Cpok KM:

16

OCHOBBI
IPOrpPaMMHUPOBAHHUS B
MatLab

Beenenue. [Iporpamma
MaTeMaTH4eCKUX PacueToB
u MozenupoBanus MatLab

MaCCI/IBBI n ManI/II_IBI B
MatLab

[TocTpoeHue AByMEpHBIX
rpauKoB

[IporpammupoBanue B
MatLab

CI/IMBOJ'ILHBIG BBIYHUCJIICHUS B
MatLab

Pa6ota ¢ daitnamu B
MatLab

Pacmmpennsie
Bo3MoskHOCTH MatLab B
IUTAaHE MaTEMaTHICCKUX
pacyeToB U MOJICTUPOBAHUS
(vactb 1)

Onepanuu ¢
AHAJIMTHYECKUMU
BBIpaKkeHHsIMU B MatLab

Bruucinenune
ONPEIEIEHHBIX UHTEIPAJIOB
YHUCJIICHHBIMU MCTOJIaAMU.

S[deliKu 1 MacCUBBI SYeeK B
MatLab

Tab6munel B MatLab kax
Croco0 MpeICTaBICHUS
JTaHHBIX B TpaduuecKon

dbopme

OCHOBBI TpEXMEPHOI
rpaduxu B MatLab

I'paduueckuii nuatepdeiic
noJsib3oBarens B MatLab

OCHOBBI
MPOrpaMMHUPOBAHUS Ha
Simulink

Beeaenne B Simulink

['eneparusi CUTHAJIOB U
oToOpaxkeHre HHpOpMaIH

broku apudmernyeckux
onepanui

IToncucremnl




YnpaBieHue moTokoM

[Tpumenenue Simulink myst
peanu3anuu 3aaaq
nrudpoBoit 00paboTKH
CHUTHAJIOB

[Hudposbie GUILTPHI

HuTerpupytomiye GuibTpbl

JuckperHoe
npeoOpas3oBanue Pypne

Bec KM: | 10 10

10

10

10

10

10

10

10

10
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16

Pacummpennbie Bo3amoxHoctu MatLab B
IUIaHE MaTeMaTUYeCKUX pPacueToB U
MOICJIUPOBaHUs (4acTh 2)

WHTEepHOISIKS U alpOKCUMALIHS
naHHbIX B MatLab

Annmarmonssie 3¢ dextsr B MatLab

Pemenue nuddepeHnmnanbHbIX
ypaBHeHHUl u cucreMm B MatLab

[Tpumenenue Matlab nus 3amau
1u(ppoBoi 00pabOTKU CUTHAJIOB

[udposas punbTpanms

AnantuBHas undposas GUIbTpaLUsI

[IpeoOpazoBanme 4aCcTOTHI
JTUCKPETH3AINH

Monaynsuus 1 1eMOIYJSLHS CUTHAIOB

[Tpumenenue s3bika Python B 3amauax
MaTEMaTHUYECKUX PacueTOB U
MOJIETTUPOBAHUS

OCHOBEI MporpaMMHUpOBaHU Ha A3BIKC
Python

Cepuanuzaius u fecepruann3anus
naHHBIX B Python

OneMeHTbl 00BEKTHO-
OpPUEHTUPOBAHHOTO
nporpamMmmupoBanus B Python

bu6muorexu NumPy, SciPy u
Matplotlib ans pacumpenus
¢dynkunonana s3bika Python

[Tpumenenue nakera LabView




BBenenue B LabView

OcHoBHbIe TOHATHS cpenbl LabView

Co3nanue BUPTYyaIbHBIX TPUOOPOB B

LabView

Co3nanue BUPTYyaIbHBIX TOAIPUOOPOB

B LabView

[Ipumenenue ctpykTyp B LabView

Cocrasuble nanasie LabVIEW:

MAaCCHBBI U KJIACTEPEI

Bec KM:

10

10

10

10

10

20

10

20

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3arIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIIK-5

N-2onks JeMmoHcTpHpyeT
3HaHUE OCHOBHBIX
ApPXUTEKTYp
BBIYHCIIUTEIILHBIX ~ CHUCTEM,
OPUHIUIIOB  alapaTHOTO
B3aUMOJICHCTBUSL  Y3JIOB H
ycTpoiicts DBM

3HaTh:

Ha3HauYeHHe OJIOKOB, UX
rapamMeTpbl 1 OCHOBHBIE
MIpUEMbl IPOrPAMMUPOBAHUS
Simulink

OCHOBHBIE MTOHATHS U
MPUEMBI IPOTPAMMHUPOBAHUS
Matlab

OCHOBHBIC TTOHATHUSA U
preMbl TpadudecKoro
MIPOTPaMMHUPOBAHUS
LabView

YMers:

BBHITIONTHSATH YCTAHOBKY, U
HaCTPOUKY ITAKETOB
WMUTALIMOHHOTO
MO/IETUPOBAHUS
MOCTPOCHHE OJIOKOB
npeoOpazoBaHms
U3MEPUTEIILHON
nH(popMaluy B TaKeTe
Simulink

HaIMCaHKE MPOTPaMM Ha
s3pIKke maketa Matlab

KonTponbnas padora Simulink Ne 1 (I) (KonTpoasHas pabora)
JlaboparopHas padota Ne 1. OcHoBbI mporpammupoBanus B MatLab
(JTaboparopnas padoTta)

JlaboparopHas pabota Ne 2. Maremarudeckue pacuetsl B MatLab
(JTaboparopnas padota)

Jlaboparopuas padota Ne 3. Simulink (JIabopaTopHnas pabota)
KonTpomnpnas padora Simulink (Matlab, IIOC) Ne 2 (II) (KortponbsHas
pabora)

KonTponbnas padora LabView Ne 1 (II) (KortponbHas paboTa)

OIIK-7

N-lonk7 JeMOHCTpUpYyeT

3HaTh:

Kontponbnas padora MatLab Ne 1 (I) (KontponbHas paboTta)




3HaHHE IIPUHLIUIIOB
(GyHKIIMOHUPOBAHHUS
IUQPPOBBIX  3JIEKTPOHHBIX
YCTPOMCTB M  BO3MOXHBIX
IPUYNH BO3HUKHOBEHUS
HEUCIIPAaBHOCTEN B HUX

MPUMECHECHHE TTaKeTa
Simulink g 3amau
uupoBoii GUIBTPALUU
npuMeHeHue rmakera Matlab
ISt 337129 I poBoi
(dbunpTparun

0a30BbIe TPUHIIUIIBI
COCTABJICHUS IPOTPAMM H
orpeneneHust GyHKIUH
MOJIb30BATEJISI Ha SI3bIKE
Python

0COOCHHOCTH
HCIIOJIb30BAHUS METOJIOB
00BEKTHO-
OpPUEHTUPOBAHHOTO
MPOrpaMMHUPOBaHUS B
Python mst penienus 3amaq
MaTeMaTHYECKHUX PacyeToB U
YUCIIEHHOTO MOJICIIMPOBAHHUS
YMeTs:

MMOCTPOCHHE KAHAJIOB
M3MEPUTENBHBIX CUCTEM C
MIPUMCHCHHUEM TaKeTa
LabView

MMOCTPOCHHE KAHAJIOB
M3MEPUTENBHBIX CUCTEM C
MIPUMCHECHHUEM T1aKeTa

Matlab

KonTponpnas pabora MatLab Ne 2 (I) (KorTposbHas paboTa)
Kontponbnas padota Simulink Ne 4 (I) (KonTpoasHas pabora)
Kontponsnas padora Python Ne 1 (KonTponshas pabota)
Kontponbnas padota Python Ne 3 (KontponbHas padota)
KonTponbnas padora LabView Ne 2 (II) (KonTposbnas padoTa)

OIIK-7

U-20mnk-7 JleMOHCTpHUpPYET
3HaHue TPUHIIUIIOB
annapaTHO-IPOrPaMMHOTO
B3aMMO/IEHCTBUS

COCTAaBJISTIOIIINX gacTel

3HaTh:

0COOEHHOCTH NMPUMEHEHHS
nakera Simulink s
MOJIETTUPOBAHUS KaHATIOB
nudpoBoit 00paboTKN

Kontponbras padora MatLab Ne 3 (I) (Kontponbras paboTta)
KonTponbnas padota Simulink Ne 2 (I) (KonTpoasHas pabora)
Kontponbras padota Simulink Ne 3 (I) (KonTponsHas pabota)
KonTtponsHas padora MatLab (II) (KontposabHnas pabora)
Kontponbnas padota Python Ne 2 (KortponbHast pabota)




U(PPOBBIX  YCTPOICTB
BBIYHCIIUTEIILHBIX CHCTEM

n

CUTHAJIOB
O0COOCHHOCTH MPUMEHEHHS
makera Matlab st
MOJICJTUPOBAHUS KaHAIOB
udpoBoii 00paboTKu
CHUTHAJIOB

YMeTs:

MIPUMEHSTh HaBBIKH
COCTaBJICHUS IPOTPaMM Ha
s3pike Python st paGotsl ¢
o0beKkTaMu U (paimamu
JTAHHBIX

MTOCTPOCHHUE MOJICTTN
HM3MEPHUTEIIBHO-
BBIYHCIIUTEIHHOTO
YCTPOKCTBA C IPUMEHCHUEM
makera Simulink
MIOCTPOCHHE CXeM Ha Oa3ze
sI3pIKa rpapuuecKoro
MPOrPaMMHUPOBAHUS
Simulink

MMOCTPOCHHE MOJIETTU
U3MEPHUTEITBHO-
BBIUHCIIUTEIIFHOTO
YCTPOMCTBA C NPUMEHEHUEM
makeTa Matlab

KonTpomnpnas padora Simulink (Matlab, ITOC) Ne 1 (II) (KortponsHas
pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
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KM-1. Koutpoabnas padora MatLab Ne 1 (I)

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun koHTpoAbHOrO MeponpusiTus: KonrponsHas pabora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHtponbHas paboTra mpoBOAMUTCA B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAaX C YCTAHOBJIEHHOW CpElOoW MaTeMaTHMYECKHUX pPacdyeToB U
MozaenupoBanus MatLab. JlnuTenbHOCTH KOHTPOJIBHOM paboThl - 1 akajgeMUYecKuid dac.
KonTponbHas pabora TpeOyeT OT CTyJeHTa 3HaHUH KOMaHI cucTeMbl Matlab 1 HaBBIKOB paOOTHI B
MatLab B miane Hanucanus nporpamM. [1o pe3ynbraTtam BIMOTHEHUS paOOTHI U PEIICHUs 3aJaHui
CTYJEHT ITOKa3bIBA€T COCTABJIEHHBIN KO IPOTrPaMMBbI U JIEMOHCTPUPYET BBIIIOJIHEHUE MOITY4EHHON
IporpaMMbl HEMOCPEACTBEHHO Ha »JKpaHe Kommbiorepa. lIpoBepka paboOThl TPOU3BOIAUTCS
npernojaBareseM Ha Mmecte. llpum oOCykIeHHH pe3yiabTaToB pabOTHl CTYIEHTY JONOJHHTEIHHO
MOTyT OBITh 3aJaHbl MPOBEPOYHBIE BOMPOCHI IO TEME TMPOIJACHHON YacTU AUCHMILTUHBL,
OXBAaTBIBAIOLIEH ClEIyIOIIME Pa3Aeiabl U TEMbl JUCLUIUIMHBL: - paboTa ¢ YKCIOBBIMU JTAHHBIMU,
MaTE€MaTUYeCKHe OIepalid W BBIYHUCICHUE BBIPAXKEHMI; - BEKTOPA, MATPULBI; - KOMIUIEKCHBIE
yrcna, - rpapuku (yHxnwii; [lpumepsl mMOgOOHBIX BOIPOCOB mpuBeneHbl B "KoOHTposbHBIC
BONPOCHl Ha YyMeHHus". AJIbTepHATUBHBIA BapuUaHT MPOBEIACHHUS KOHTPOJBHON paboThl -
JUCTAaHIIMOHHBINA. B 5TOM cily4yae cTyeHT BBIIOJIHAET paboTy yAaJeHHO Ha CBOeM KomIibtoTepe. I1o
UTOTY BBITIOJTHEHUS paOOThI CTYAEHT IMCTAHIIMOHHO EMOHCTPUPYET CBOM KpaH KOMIIBIOTEpa C
OTKPBITOM TporpamMMoii. OOCykKIeHNE Pe3yIbTaTOB pabOThI MPOU3BOIAUTCS B (hopMaTe BUICOCBSI3U
(BeOMHAp), T1Ie CTYIEHT UMEET BO3MOKHOCTh OTBETHTh HAa COOTBETCTBYIOIINE BOIIPOCHI.

Kparkoe cogep:xanue 3aiaHus:
Crynenram HeoOxonuMo peanu3oBath B MatLab crieayromue 3agaum 1o cocTaBIeHUIO
nporpamMMm Ha M-s3bike. [Iprmepsl BapuaHTOB 3a/1a4 nnpuBezieHb! B "KOHTpOIbHBIE BOIPOCH! Ha
yMeHus'".

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTb:  MOCTpOEHHE  KaHaJoB
U3MEPUTEITBHBIX CHCTEM c
npuMeHeHueM nakera Matlab

1 .Halinute 3HaueHuUs CIENYIOMNX BbIPAXKEHUN,
HCIIONb3YS IEPEMEHHBIE.

Tabmura 1

NoNo Bripaxenne

Tlepemennsie

mi+tm—mn—-n m’-—m-mn+n

1 m=5n=3

mi+m+mn+n mi-m—-—mn-n
X+ X\ (x+
2 ( y+*)‘( 3’7[) x=4y=35
X =y y. X =y Xx.
2
; [ya+07 + yaa—x7| o2
VId+x+ V14 —x
(m—Z m+2). 1
m+2 m-—2/(m-2)3

x+3/7(73, x—‘:l/x+3

6 log,(2x — 1) — log,o(2x — 1) — In(2x — 1)

x=8

7 3 _ gwea _ gxaa

x=1

8 (sinx + cosx) + (sinx + cosx)? + (sinx + cos x)*

x=m/4

9a? — 24ab + 16b% — 25
3a—4b—5

a=19,b=713

2.BeiBeuTe Tabnuily 3HaueHUN QYHKIIMH Ha 3aJaHHOM
WHTEpBaJie C YKa3aHHbIM maroM. Haiitu Makcumym u
MUHUMYM yHkuuu. [loctpolite cooTBETCTBYIOIUMI
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rpaduk Gynakuu. Caemaite Moamucu oceu, 1006aBbTe
Ha3BaHue rpaduka. OT™MeThTe Ha rpaduke
COOTBETCTBYIOIIUE IKCTpeMyMbl GyHKIIMU. OTOOpaszuTe
JINHUH CETKH.

Tabnuua 1.
NeNa Beipawenue dyuxumnn y(x) Hurepean lar
1 e ¥ sin 10x [0;1] 0,05
x
2 —- -4.0 0,04
x2+4 4 9] ’
3 |—x?| +2 [-2; 3] 0,5
4 ‘/? [5;6] 0,01
5 10"L [2; 4] 0,1
Inx

3.HaiiTu Moynb ¥ apryMeHT /i1 3aJJaHHbIX uucel Z1 u
Z2, 3a11caTh CONPSYKEHHbIE C HUMH YHCJIA, BBIITOJIHUTD
CIIeyIOIUE JEHUCTBUS — CII0KEHUE, BBIYUTAHUE,
YMHOXCHHE, JCIICHUE.

Tabauua 1.

Ne | Ne
Jn | BupaNCHIA, OmCBaOIIE KOMICKSINE MCTA |
n

1. |z, =4—43i 7z, = —6—6i 6 |21=5-3i, z,=—4+7i
Z,=—2+5, z,=3— 4 7 |z =3+4; z,=—4+3i
2, = 5+ 2v6i; z, = 5— 2V6i 8 |z =4—43i; z,=-2+2i
2,=5—30, zp = —1+6i 9 |2, =vZ—2i; 7, = 1++3i
e =02+4i 7, = -03-090
4 .BBINOJIHUTE YKa3aHHBIC HeﬁCTBHH Ha CICAYIOIMUMHA
BBIPAXKCHUAMUA C KOMIIJICKCHBIMUA YHCJIaMU Zlu 22,
YIPOCTUTD HX. I[J'ISI KOHCYHOT'O KOMIIJICKCHOI'O YucCJjia
OIPCACIIUTL COIIPAKCHHOC €My YHCJIO, BBIACIUTD
ﬂeﬁCTBHTCHLHYIO 1 MHUMYIO 4aCTU KOMIIJIEKCHOI'O

YHUCIIa, HAUTH MOJYJIb U aPTYMEHT KOMILJIEKCHOT'O YHCJIa.

BuipaskeHis, omHCLBIIONIHE KOMTISKCHBIC UHCIA

v s

Tabmumna 1.
J;f" BLP@KSHIA, OMICKBAIONNG KOMIICKCHEE YHCTA J;f" BLIDAACHIA, OMICHBAIONIHE KOMMISKCHLIE HHCTA
2 7}(17+31(‘ 12 )+i 5+ 12i (1+2i)2
] AT T+t . [ — 2+i
2V3-i ~2 + 2v3i
Zy = —+3 z; =
V3+i T—4i
_I¥m 1% 1 7( s )3+3‘l—171‘)1+:‘
s B T TR P TR TE ) n= TR 3
: _(2—()3 : P 6i
T T4
3 3 -
-1-iv3 -1+iV3 B 1( - 7734!) ) 8
. z':( z )Jr( 2 ) 8 2= (500 5=+ Yo
3 :
—2+5i P L
2= 3 g L =T,
L 31-170y 1+0 T2 —(1-D°
PO . N3 . — = —
. 4]7(2(1+.)+ 4—3i} . . ATG I -2+
) ool 2L ) -2
T3 v I
3
1 V3
- _ 20— _ -
2, = (6— 6i) (4 41)
5. :
60
2=
P02

5.Ioctpoiite rpaduk pyHKINU B 3aJaHHBIX Mpeenax
Jyarna3oHa 3HaY€HUI apryMEeHTOB. Y CTAHOBUTE
COOTBETCTBYIOIIME TIPe/IeNbl 0TOOpakeHus rpaduka.
Jlo6aBbTe B CO3JaHHOM OKHE Ha3BaHME Tpaduka,
MOJIITACH BCEX OCEH, 3aICMCTBYNTE TUHUM CETKH.

Tabauna 1.
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NeNe | bynkuna Juanasou
1. v =x(|x|-4) [-5, 5]
2 y=x"|x—4 [-0,5; 4,5]

-3
3 y=" )/<|x|+1) [-1:4]

4. y=lx=3[(x+1) [-1,5, 4]
. lx=2] .
5. =—(x*— 1,3
5 y=g— -2 [-1:31

6. y:|\|r\—2\—1| [-5; 5]

7 P ey 3.3
8 y=l2-VE=3| [-6: 8]
o _ Ixs;ixl-v- 2| [-3:21
10 y=3Ylx+1] [5:6]
x?—3x+2 x*+3x+2
I Y= T+ 1] 44
12 y=|z—y3—1| [-4; 4]
Onucanue MKAJbI OIlCHUBaAHUA:
Ouyenxa: 5

Onucanue xapaxmepucmuxu 6blnoaneHus 3uanus: OUeHKa "0TIIMYHO" CTaBUTCS CTYJIEHTY, €CJIM OH
BBITIOJTHIUT BCE 3aJaHUS TIPABUIILHO 0€3 KPUTHUSCKHUX 3aMEYaHUN U YCIICITHO OTBETHII Ha BCE
JIOTIOJTHUTEIILHBIC BOTIPOCHI.

Ouyenka: 4
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLUeHKa "Xopouo" cTaBUTCA CTYACHTY, €CJIH OH
BBITIOJIHWII TTPAKTUYECKH BCE 3aaHUS TPABUIILHO C HE3HAYUTEIbHBIMU 3aMEUaHUSIMHU U YCIICIITHO
OTBETUJI Ha OOJIBIIYIO YaCTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

Oyenka: 3
Onucanue xapaxmepucmuxu gblnoaneHus 3nanus: OLeHKa "yI0BIETBOPUTEIbHO" CTABUTCS
CTYJCHTY, €CIIU OH BBITIOJTHIII OOJIBIIYIO YaCTh 33JJaHUH MPABUIHLHO MTPH HATHYUU HEKPUTHUECKUX
3aMeuyaHMil U yCIeNHO OTBETHII, IO KpaiiHell Mepe, Ha MOJIOBUHY JOMOJHUTEIBHBIX BOIIPOCOB.

KM-2. JIabopaTtopnasi pabora Ne 1. OcHoBbI nporpammupoBanusi B MatLab

®opmbl peanauzannu: KomnerorepHoe 3a1anue

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec konTpoabHOro meponpustusi B bPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: JlaboparopHas paboTa nmpoBOIUTCS B
KOMITBIOTEPHOM KJIacCe Ha YCTPOMCTBAX C YCTAHOBJIEHHOW Cpelod MaTeMaTHMYeCKHX PacyeToB U
MozaenupoBanus MatlLab. JlnutensHOCTh nabopaTopHOW palboOThl - 4 akaJeMHYEeCKUX dYaca.
JlaGopatopHasi paboTa TpeOyeT OT CTyJAeHTa 3HaHUH KoMaHJ cucTteMbl MatLab n HaBbIKOB pabOTHI
B MatlLab B nnane nHamucanusi mporpamMm. Ilo pesynbraTam BBINONHEHHS pPabOThl U peELICHUS
3aJaHui CTyeHT o(opMIIsieT cOOTBETCTBYIOLIMI oTyeT. [IpoBepka pabOThl BBHIMOJHEHHS PaOOTHI
NPOU3BOIUTCS MO  IperocTaBlieHHoMY  otueTy. Ilpu  3ammre  pabGoTbl  CTYAEHTY
JIOTIOJTHUTENIBHO MOTYT OBITh 3aJlaHbl IMPOBEPOYHBIE BOIMPOCHI MO TeME MpPOIiIeHHOW YacTu
JUCIUIIMHBI, OXBaThIBAIOIIEH CIEAYIOUINE pa3esibl U TeMbl AUCUUILIUHBL: - pad0Ta C YHCIOBBIMU
JTAaHHBIMU, MaTeMAaTUYECKUE OIEpalliy; - BEKTOpa, MATPHIIBl; - KOMIUIEKCHBIE YUCNa; - TpaduKu
byakumii; - padora ¢ Qaitmamu. [Ipumepsl mMogO0OHBIX BOIMPOCOB TpuBeaeHb B "KOHTposbHBIC
BONPOCHl Ha yMeHus". AIbTEepHATHUBHBIA BapHaHT TMPOBEJCHUS JIAOOpaTOpHOW paboTHl -
JTUCTAaHIIMOHHBINA. B 3TOM citydae cTy/neHT BBINOIHIET paboTy y/ajJeHHO Ha cBoeM KoMiibtoTepe. [1o
UTOTY BBINIOJHEHUS pPAaOOThl CTYJIEHT TaKXKe MPEeJOCTaBIsgeT OTYET B DJICKTPOHHOH Qopme.
OOcyxeHne pe3ynbTaToB padOTHl W 3amuTa pabOThl MPOU3BOIUTCA B (opmaTe BHUIACOCBSIZH
(BeOMHAp), T1IE CTYIEHT UMEET BO3MOKHOCTh OTBETHTh Ha COOTBETCTBYIOIINE BOIIPOCHI.

KpaTlcoe CoA€cpKaHME 3alaHUA:
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CrynenraM HeoOXouMoO peanu3oBaTh B MatLab ciienyromuye 3a1a4u o COCTaBICHUIO
nporpamMm Ha M-s3bike. [Ipumepsl BapraHTOB 3a7a4 npuBeaeHbI B "KOHTPOJIbHBIE BOPOCHI HA
ymeHus'".

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTEb:
MIPUEMBI

Matlab

OCHOBHBIE IIOHATHA W
IIPOrpaMMUPOBaHUS

1.ba3oBrie cpencTBa nporpammupoBanus MatLab.
CBeneHus 0 S3BbIKE MPOTPAMMHUPOBAHUS CHCTEMBI.
2.MatLab B ponu kanbkynaropa. Pabora B koMaH1HOM
OKHE. 3aIuCh JaHHBIX U TEKCTa ceaHca B (ailibl.
3.03HaKoMIIEHHUE C TAKETOM MaTeMaTUYECKUX PacueTOB
u monenupoBanus MatLab. UHTepdeiic cpenb.
4.0OcHoBHbIe pyHKITMOHATBHBIE OKHA (Command
Window, Workspace, Current Folder, Editor u rip.) u
Bkiaaku (Home, Plots). HacTpoiika napameTpoB cpeapl.
5.0cob6ennoctu padboTsl B MatLab. Pexxumbl paboTs
cpensl (KOMaHAHAs CTPOKA, CHEHAPUN — «CKPHUIITY,
¢ynknus). CucremMa MOMOIIN U CIIPABKH.

6.bazoBbie KOMaH/IbI (OYHCTKA MAMSTH, YKpPaHa,
MepeUeHb UCTIOIB3YEMBIX IIEPEMEHHBIX, COXPAaHEHHE U
3arpyska pabodero npoctpanctsa). Kommenrapuu B
KOJI€ U pa3JielieHue KO/1a Ha CEKIHH.

7.00603HaueHne nepeMeHHbIx. Ynciennoe
MIpe/ICTaBJICHUE JaHHBIX. TOUHOCTh OTOOPaKaEMOro
pe3yJibTarta.

8.OCHOBHBIC THUIIBI IAHHBIX (YUCIIOBOM, CHMBOJIbHBIH,
norudeckuii). CoznaHue nepeMeHHbIX YKa3aHHbIX TUIIOB,
JOCTYIM K 3JIEMEHTaM, BO3MOYKHbIE IeHCTBUS HAJ HUMHU.
[Ipuopurer onepauuii.

9.Pabota ¢ KOMIUIEKCHBIMU YHCTAMH.

10.0aHOMEpHBIE MacCUBBI, BEKTOPHI U IBYMEpPHBIE
Matpuiibl. bazoBsie oneparuu (0603HaYeHHE, CO3TAHHE,
3aIl0JIHEHHE, TOCTYII K OTJICIIbHBIM DJIEMEHTaM HITH
TpyMIe 3JIeMEeHTOB, TpaHCIIOHUpOBaHue). JInHelHas
WHJICKCAITHS.

11.CtpykTypHBIii THI JaHHBIX. CTPYKTYpHI (CO3/1aHueE,
JOCTYII K 3JIEMEHTaM, Pa3IMYHbIC CHCTBUS HAJl HUMH).
12.ITpuMepsl TOCTPOCHUS MTPOCTHIX TPadUKOB HYHKITHI.
[Toamucu oceit u 3aronoBok rpaduka. Jlerenaa TuHUI
rpacduka. Co3nanue OTAeNbHBIX TpaUuecKuX OKOH U
oOpareHue K HUM.

13.®@ynkuuu B cpene MatLab. Co3nanue GyHKIIUH,
0OBSIBJICHHE U BBI30B U3 OCHOBHOM nporpamMmsl. Tur
naHHbIX — «function handle» (xauAn QyHKITUN).
['mobGanbHbIE IEpEMEHHBIE.

14.0Oneparops! ycnoBHoro (if ... else ... , switch) u
0€3yCIIOBHOTO MEepexo/ia.

15.IToctpoenue mukios (while, for).

16.0Tnaaka kona nporpammbl. CyliecTByroIue
BO3MO>KHOCTH.

17.Pabota u B3aumoerictre ¢ (paittamu B MatLab.
OTkpbITHE, UTEHUE, CO3JJAHHE, 3aMMUCh, U3MEHEHHE.
CyuThIBaHHE JAHHBIX B MATPHILY, CTPOKY MJIM MAaCCHB
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| sSYEeK.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: OueHka "oTJIMYHO" CTaBUTCS CTYJICHTY, €CJIU OH
BBITIOJTHIIT BCE 33JJaHUs MPABUILHO 0€3 KPUTHUCCKHUX 3aMEYaHHUN 1 YCIICIIHO OTBETHJI Ha BCE
JOTIOTHATEIbHBIC BOIPOCHI.

Ouenka: 4
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "Xopono" CTaBUTCA CTY/ACHTY, €CJIH OH
BBIMOJIHWJI TPAKTUYECCKH BCE 3a/IaHUS MPABUIIBHO C HE3HAYUTEIHHBIMHU 3aMEYaHUSIMHU M YCIICIITHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJHUTEIHHBIX BOIIPOCOB.

Ouenxa: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yI0BIeTBOPUTEILHO" CTaBUTCS
CTY/ICHTY, €CII OH BBITIOJHIJI OOJIBIIYIO YaCTh 3aJJaHUi MPABHIBHO MPU HAJTMYUU HEKPUTHUUYCCKHX
3aMeUYaHWi M YCTICITHO OTBETHII, IO KpalfHel Mepe, Ha MOJIOBUHY JOMIOJIHUTEIHHBIX BOITPOCOB.

KM-3. Koutpoabnas padora MatLab Ne 2 (I)

®opmbl peaan3anuu: KoMIbroTEpHOE 3a/1aHKE

Tun koHTpoAbHOr0 MeponpustTus: KonrponsHas paborta

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTponbHas paboTa mpoBOAUTCA B
KOMITBIOTEPHOM KJIACCE HA YCTPOMCTBAX C YCTAHOBJICHHOW CPENOM MAaTeMaTHYECKHX pacdyeToB H
MozaenupoBanus MatLab. JInuTenbHOCT, KOHTPOJBHOM paboThl - 1 akajgeMUYecKuid dac.
KonTponbHast pabora TpeOyeT OT CTyJIeHTa 3HaHUH KoMaH1 cucTeMbl MatLab 1 HaBBIKOB pabOTHI B
MatLab B mane Hanucanus nporpamM. [1o pe3ynbraTtam BIMOTHEHHS paOOTHI U PEIICHUs 3aJaHui
CTYJEHT [TOKa3bIBa€T COCTABJIEHHBIN KO IPOTrPaMMbl U IEMOHCTPUPYET BBIMOJIHEHUE TOTYyYEeHHON
OporpaMMbl HETIOCPEACTBEHHO Ha »JKpaHe KomimbioTepa. IIpoBepka paboThl MNPOU3BOIAUTCS
npenogasareneM Ha mecte. IIpu oOCyxaeHUM pe3ylbTaTOB padOThl CTYAEHTY JONOJHUTEIHHO
MOTYT OBITh 3aJaHbl IPOBEPOYHBIC BOIMNPOCHl IO TeME MPONUICHHOM 4YacTu JAUCLUIUIUHBI,
OXBaTBIBAKOLIEH CIENYIOIINE pa3Jeibl U TEMbl JUCHUIUIMHBL: - YCIOBHBIE OIEPATOPhI U LIUKJIBI; -
B3aMMOJICHCTBHE MOJIb30BaTeNs ¢ (paillaMu; - CHMBOJIBHBIE BBIPAXKEHHS U OMEpalii HaJl HUMU; -
UHTETpUpOBaHUE U AUPPEpEeHLUPOBAHUE; - SIUEHKM M CTPYKTYpbl; - pEIICHUWE JIMHEHHBIX H
HenuHenHbIX ypaBHeHuil, CJIAY u CHAY; - nBoiiHble MHTETpaibl, YACIEHHOE WHTETPUPOBAHUE;
[Tpumepsl TONOOHBIX BOMpocoB mpuBeneHbl B "KOHTponbHbIE BONPOCHI Ha yMEHHS'.
ATNbTEpHATUBHBIA BapuaHT MPOBEJICHUS KOHTPOJIBHON paboThI - NUCTAaHIIMOHHBIN. B 3TOM ciydae
CTYJEHT BBINOJHIET pabdoTy ylajleHHO Ha cBoeM KomibloTepe. Ilo urory BbImosHEHUS paOOThI
CTYIEHT IUCTaHIMOHHO JIEMOHCTPUPYET CBOH HKpaH KOMIIBIOTEpA C OTKPBITOM NPOTrpaMMOMN.
OO6cyxneHre pe3yiabTaToB padoThl NPOU3BOAUTCA B (hopMaTe BUACOCBA3H (BeOMHApP), TAE CTYIEHT
MMEET BO3MOXKHOCTb OTBETUTH Ha COOTBETCTBYIOIINE BOIPOCHI.

Kparkoe conepxanue 3a1aHus:
Crynenram HeoOxo1uMo peann3oBaTh B MatLab crneayromue 3a1aum o cocTaBIeHUIO
nporpamm Ha M-s3bike. [IpuMepsl BapraHTOB 3a/1a4 npuBeAeHBI B "KOHTpOJIBHBIE BOITPOCH! HA
yMeHus "

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MpuMeHeHue nakera Matlab 1.CuMBONIBbHBIE BBIpXXEHUS, IIPeJICTaBlIeHHE Apo0eit.
TU1st 33129 udpoBoid prIbTpanuu 2.0nepanuu ¢ MHOTOYJICHAMH.

3.Pemenune ypaBHEHUH U CUCTEM YpaBHEHHUH.
4.Paborta c (aiitamMu Ha IpuMepax.
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5.Yto takoe Tabnuel B MatLab?

6.M-(aiinsl cuenapuen. Ctpykrypa. [Ipumepsi.
7.M-aitnbl - pynkuun. [Ipumeps peanusamuu.
8.Ympasisronue CTpyKTypsl B mporpammax MatLab.
JnanoroBsiii BBOA JaHHBIX.

9.IToctpoenne rpadMKoB B apaMeTpUIecKoi popme.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Onucanue xapakmepucmuku 8btnoanenus 3uanus; OueHka "oTIMYHO" CTaBUTCS CTYAEHTY, €CIIM OH
BBITIOJTHIUT BCE 33JJaHUS MPABUIILHO 0€3 KPUTHUECKHUX 3aMEYaHUN U YCIICITHO OTBETHII HA BCE
JIOTIOTHUTEIbHBIE BOIPOCHI.

Ouyenka: 4
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" CTaBUTCA CTYIEHTY, €CJIM OH
BBITIOJIHWJI TTPAKTUYECKH BCE 3aaHUS TPABUIILHO C HE3HAYUTEIbHBIMU 3aMEUYaHUSIMHU U YCIICIITHO
OTBETUJI Ha OOJIBIIYIO YacTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

Oyenka: 3
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "ya0BI€TBOPUTEIbHO" CTABUTCS
CTYJCHTY, €CIIU OH BBITIOJTHIII OOJIBIIYIO YaCTh 33JJaHUH MPABUIHLHO MTPH HATHYUU HEKPUTHUECKUX
3aMeuyaHMil U yCIeIHO OTBETHII, IO KpaiiHell Mepe, Ha MOJIOBUHY JOMOJIHUTEIBHBIX BOIIPOCOB.

KM-4. JlabopaTopnasi padora Ne 2. Matemarudueckue pacuersl B MatLab

®opwmbl peajusanun: KomnbroTepHoe 3a1aHue

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: JlaboparopHas paboTa nMpoBOIUTCS B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAaX C YCTAHOBJIEHHOW CPENOM MaTeMaTHYECKHX PACYETOB U
mozaenupoBanus MatlLab. JlnutensHOCTh nabopaTopHOW paboOThl - 4 akaJeMHYEeCKUX dYaca.
JlaGopatopHasi paboTa TpeOyeT OT CTyJAeHTa 3HaHUH KoMaHJ cucTteMbl MatLab n HaBbIKOB pabOTHI
B MatlLab B nnane nHamucanusi mporpamm. Ilo pesynbraraM BBINOJTHEHHsSI pabOThl U pEILICHUS
3aJaHui CTyeHT o(opMIIsieT cOOTBETCTBYIOLMI oTdeT. [IpoBepka pabOThl BBITOJHEHHS PabOTHI
IPOU3BOJIUTCS MO MPEJoCTaBICHHOMY oTdery. [Ipu 3ammre pa®oThl CTYJAEHTY JOHNOJHUTEIBHO
MOTYT OBITh 3aJaHbl IPOBEPOUYHBIE BOMPOCHI MO TeME MPOUIEHHON YacTH JUCLHUIUIMHBL,
OXBAaTBHIBAIOUIEH ClenyIoIMe pa3feibl U TeMbl AWCHUIIMHBL - CHMBOJIbHBIE BBIPRXKEHUS U
olepaly HajJ HUMM; - UHTErpUpoBaHMe U JuddepeHurpoBaHue; - SYEHKHM U CTPYKTYpPBI; -
peuieHue JWHEWHBIX W HenMuHeWHbIX ypaBHeHud, CJIAY u CHAY; - nBoifHble HHTETpaibl,
YHUCJICHHOE HMHTErpUpoOBaHME; - paboTa ¢ TabaumaMu; - ocHOBBI 3D-rpaduku.; - mOCTpoeHHE
rpaduueckoro wuHTepdeiica mnoab3oBaTend. Ilpumepsl MOMOOHBIX BONPOCOB MPUBEACHBI B
"KoHTpoOJbHBIE BONPOCH Ha YMEHMA". AJNbBTEpHATUBHBIA BapUaHT MPOBEJIEHHs J1a0OpaTOPHOIL
paboThl - OUCTAaHIMOHHBIA. B 3TOM cilydae cTyleHT BbINOJHSAET pabOTy yAaJeHHO Ha CBOEM
KomrbioTepe. [1o utory BeIIOIHEHUS PaOOTHI CTYIEHT TAKXKE MPETOCTABISET OTUET B DJIEKTPOHHOM
dopme. OOcyxaeHHE pE3yJbTaTOB padOTHl W 3ammMTa padoThl MPOM3BOAUTCS B (opmare
BUICOCBS3M (BeOWHAp), TJE€ CTYACHT HMEET BO3MOXHOCTh OTBETHUTh Ha COOTBETCTBYIOIINE
BOIIPOCHI.

Kpartkoe cogep:xxanue 3aganus:
Crynentam HeoOxoauMo peann3oBaTh B MatLab cienyromuye 3a1auu o COCTaBICHUIO
nporpamm Ha M-s3bike. [IpuMepsl BapuaHToB 3a1a4 ipuBeeHbl B "KOHTpOIbHBIE BOITPOCH! Ha
ymeHus".
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: HamucaHue NPOrpaMM Ha
a3bike naketa Matlab

I.YHPOCTI/ITB CJICOAYIOIIUC BBIPAKCHUSA U BBIYUCIIUTD UX,

€CJIM JaHBbI YK CJIOBBIC UJIN CUMBOJIBHBIC 3HAUYCHUSA UX

mapaMETpoOB.
Tabnumna 1.

]:‘\ﬁ‘ CHMBONEHBIE BRIpAKEHHA 3HaqCHUA napamMeTpoe
11 =00z;

1 a_bic, b’ +c?—a?\ a-b-c b“_ ey
1,1 2be abc - .
a'b+c c=107.

1,1 2¢
, (z+5-2f)a+b+20 I
T,1,2_dc a=74b= o
a? " b7 " ab  a?h?

3 al-b7 a’h? a? — b2\ ! a=1-v2;

a3 +b3 (a+b)?—3ab ab b=1+v2

4 1+(@+x)t/  1-(a®+x?) B

: 1—(a+x)1 Zax e
abc+ 4 be

5. jT* e a=0,04.

~ Vabe+2
(x+ 1) a1
6 Y =y =5
(x-1)"2—(x+1)" /2
x+43 x—3
7 + x=2.
VE+HVE+3 X —\x -3
9% — Zdab + 16b% — 25 1 1
- = =Ygib=21/y
i 3a_4b-5 a=1fy /3
x®—y* x = 17.0625;
? (x* 4+ y*)(x3 + x2y + y2x + ¥%) y= 1/16‘

2.Pemmre CJICAYIOICC YPABHCHHUE IIPHU YKA3AHHBIX JAJICC

OrpaHU4YCHUAX.
Tabauua 1.
Ne n/n VpaBHeHne Yenosus

1 9xy? + 6xyt —O9xly + 2x¢ +y* —1Bxy+ Tx -5y +6=0 X,VEZ
2 2x? +2xy —x+y =112 x>0
3 63x2 — B2xy — 65y = 23 X, VEZ
4 S5x? —dxy—yi=1 X, vEZ
5 2x% + qoy + 5y? = 11 %VEL
6 n?—mn—2m*=7 X, VEZ
7 2x? — 2xy + +3y =36 x,y>0
8 3P —xy+ 7y’ =9 Y,VEZ
9 m? — mn — 2n* = 1999 X, VEZ

3.Pemmth 3a1aHHBIC CHCTEMBI JIMHEHHBIX
anreOpandeckux ypasHenuit (CJIAY).

Tabnuna 1.
:.‘il Cucrema | Cucrema 2 Cucrema 3
2 +_3 :l x—2y=3z—-t=6
1 x—y=7 2x—-y x-2y 2 2x+ 3y —dz+ 4t = -7
. 3x+2y =16 2 11 3x+y—-2z-2t=9
2x—y x—2y 18 x—3y+7z+6t=-7
dy—z+3t=1
_ 3x—-y=1 o
2 {zg;fgy‘: 1" [—2x+y+z:3 [x +"4;2_’7—71_?
2x—y+4z=12 . 7ﬁ+23r:0 .
_ x+By+3z-t=
x+y=-1 x+ytz=10 2x+3y+4z+i=—4
3 { P 2x—2y+z=3 _
Sx—3y=-19 b3y —z=1 x—3y—2z—-2t=3
y-z= Sx—By+4z+2t=-8
2 5
- =2 - =
Zx41ly=15 | |3x—y x-3y 9x — 3y + 52+ 6t =0
4 10r—11y =9 1 2 3 6x—2y+3z+t=0
oY= + =2 Br—y+3z+ 14t =0
3x—y x—3y 5§
- P —4y+z+7t=0
4x—Ty=—12 x-2y+22=17 —2x—Ty+22+10t =0
5. { _ 2x+y—3z=-5
6x+3y=-18 by 437—4 —x—y+z—-5t=0
Y - —5x—22y+5z+43t =0
. {2x—3y=—5 lgi;gfiz; {x—2y+42=0
S5x+2y =16 dx+Ty—3z=4 2x—3y+5z=0

4.Pemmte cieyroniye HeJIMHEHbIE YPAaBHEHUS.

Tabauna 1.
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Ne 3
/n Ypasuenne 1 VYpaguenne 2 Ypaeuenue 3
1 Iz +sl=7-2x VIFconZx +5in2x =0
2, (x—4nx+1=0 34+ 256 =0 cos® x + cos*x =
3 6/B1x? + 54x + 45 4 6x + 9x7 = 35 Alogs(5—x) = logs” x 2eos?x — Teosx = 2sin®x
A ts
4 |2 = 4= x| + 5] =37 a1 At VT —dsinx =1 dcos e
e+ 11— 1 =312z + 51— 2[x 02 (r" — ) — o (6% — = —sinZx = —(sinx + cosx,
5 Alc+ 11— 1 =502z 51— 2[x + 51 Tog, (" —3) — logy (6x — 1) +1=10 T—sinZx = —(sinx + cos 1)
2 +1 Vx-2
6 S Gl 3sinx - 3cos2x = 12sinx +7 = 0
x=5 x+45 "3 Vr—2 Vr+1
7 Va-Zx(3xi-Tx+2) =0 log, (2x? —3x—4) =2 dlsin x|+ 2cos2x =3
T T
— ) -
g |22 =15 = 22 = |26 +7] (=) + O =VE) cos2r+ Gsinx =5 =0
N
9 Ve TSIx T 16 =4+13x Hoxme 2xod V3oonxy 75 = fcosx— 3
x—3  ai-dx

5.Pemmure cucremsl HenuHeWHbIX ypaBHeHul (CHAY).

Tabmumna 1.

Ne n/m Cucrema 1 Cucrema 2

1 231751y+1:0 {x+2y+1:3

_ dx—y=2 4x +4Y =32

3 {XZ+2XY+}’2:9 {tgx‘tgy=5—2\/€

: =2 x4y =1/,

. [(x+y)2 —3xy=4 icos’}x +sin2y=-2

> x+y=3 x—y=2n

4 {2"2733’:_0 sinx-siny = 1/,
5x+2y=3 3tgx =cigy

5 { 2xy = 3y° {411»)}—1 —1

) Sx*+2y=3 3471 =1

6.BeranciauTs OMPCACIICHHBIC HHTCI'PAJIbl METOAOM

Tpaneuuit 1 CuMIicoHa.

Tabnuna 1.
NoNe Hurerpan 1 Hurerpan 2 Hurerpan 3
0 1 9
(42 + 5+ 6) cas 2 dx (x? + 1) dx J’ _ x|
B jl Foxd ) cosax Gitsx+ 12 2
22 ] )
0 12 [—
2 f(x +2)% cos3x dx f Bx —arclg2x Sfx+22 x
- 4 1+ 4x? | (x +24)%/x
2 e [ 15Vx 73
3 J-(J:2 +2x + 1) sin3xdx f 2fx 5 dx e+ ivx
E § (Vx+x) g
Ty 241 3
1+In(x—1) 3-2x
4 2 -
. f (x? +17,5) sin 2x dx J =1 dx J- 2x—7dx
0 et 2
7 it z
3 2 o (arcsinx)? + 1 x+V3ix—2-10
5. I(l—Bx ) cos4x dx d: dx
3 I V1I—x2 V3x—-2+7

7.BblurcnuTh TOBTOPHBIN UHTErpaj AaHATUTHYECKUM (B
CHUMBOJIBHOH (pOopMe C MOJICTAHOBKOI) M UUCIIEHHBIM

criocobamu.

Tabauma 1.

NeNe BripakeHne Tpumeuanue
3 x
1 fdxf(x2+xy)dx
1 x
1¥*
2, fJ-(x+2y}dxdy
0y
z 1
3. (4x* + 3y¥) dx dy
-1 -2
31
4 J [(2y+3rly)dxdy
2 -1
E] [
xy
5. J-dx f X +y? dy
-3 Aasx?

8.B3a1p quddepennnanst nepBoro 1 BTOPOro nopsiakos
JUIs 3aJJAHHBIX (PYHKIUI.

Tabauna 1.
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Ne n/n AHanHTHYECKHE BRIPAKEHNA PyHKLHIT

1. Flx) = Va7 =1+ (x* — 10); (x) = InWa? — L; fy(x) = e¥ =5, f(x) = x2 cos 1y ;

Fi(x) = 3VRT + 26 + 135 () = (x* = 15 4+ 05x% fy(x) =

fi(x) = x + sinxcosx;

x3-3x741
x-1

3. F(0) = (sin’x + De®; f(x) = VET=10x* — 1); fo(x) = =4, fi(x) = cos?3x;

VxTid

4 fi(x) = (x + DVRZ; f(x) = VAT — 722 + 1; f(x) = xInx — x; fy(x) = sin? X/y:

5 f0) =xV3xTH 1 fo(x) = x + In(1 — 2x); f5(x) = s, fa(x) = tgsinx;

(x-5)%

Vixi-z

6. | Al === A0 = Va3 —x% i(x) = Y1 — 0% filx) = sin? X/ ;

Va—x?

1 A=

pral

i (x) =X+ Inx; f(x) = e cosx; fy(x) = itggx;

8. | filn) = (r— 2 et ) = D fiy = 2 () = 00

cos?sinx "

9 fG) = (r® + 1) cos 2x; fo(x) = In(1+ x2); f5() = 2= fyx) =

tg*x |
x+2 cos?x "

9.BbIYuciauTh OnpeaeaeHHbIA HHTErpall
7 = .U f(x,y)dxdy
D

MIpH yKa3aHHOM Jlajiee OrpaHMYeHHON 00acTh
uHTerpuposanus D. Onpenenuts npezensl
MHTErpupoBaHus (MOXKHO BOCIIOJIb30BaThCS

rpadgudeckuM criocobom — cMm. aanee). [Toctpoutsb
rpaduk dpynkuun f(X,y). [lokazaTs Ha rpaduKe mpsMbie
WIH KPUBBIE INHUH, KOTOPhIC OTPAaHUYHUBAIOT 00JIACTD

WHTETPUPOBaHUs. BeIIeIUTh TaHHBIC JIMHAN Ha TpaduKe
pasHbIM 1BeToM. J[06aBUTH Ha Tpad UK HA3BaHHE

rpaduxka, caenats noanuck oceil. [Ipusectu nerenny ¢
o0o3HaYeHneM (DYHKIIMU U BCEX JIMHUI Ha Tpaduke.

Tabauua 1.

Ne n/n Dynkuma fix,y)

Iapametpst obnacti D

12x%y? + 16x%y?

, y=xL y=-x

1 x=1

2. 19x%y? + 48x 3y x=1, y=7r, y=-x
3. 36x%y? +96x%)° x=1, y=", y=x
4 18x2y2 4 32x7y3 x=1, y=x, y=-\x
5 27x%y? + 48x%y? x=1, y=x, y=-"x
6. 18x%y? + 32x%y? x=1, y="r, y=-r
7 18x?y? + 32x%y? x=1, y=x, y=-V
8. 27x%y? + 48x%y? x=1, y=vr, p=-x"
9. x=1

4xy + 3x%y?

L y=x, y=-Wr

10.IToctpouts rpaduku pyHKINN B MOJIIPHON CUCTEME

KOOpAuHAT. Ecmu YKa3aHbl HECKOJIBKO ypaBHeHI/Iﬁ

KpPHUBBIX, TO TOCTPOUTDH UX HA OJTHOM IrpauKe B OJJHUX

ocsx U MacmTabe. Coenath MOAMKCH BCEX OCEH,
n00aBUTH Ha3BaHUE Tpaduka, OTOOPa3UTh JIMHUH CETKH,
MIPUBECTH JIETeHY (B Cllydae MHOKECTBEHHBIX KPUBBIX ).

Tabauua 1.
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NoNe | AnanuTHHecKoe BhipameHie r = g(p) ﬁ[;i:::ﬁ:x ::‘:‘[;m"m Mpumeyanne
2(1 + cosg) [-n; =]
1 1-sing [0, 22 w8 Kapanounna
16 16 16
. 5—3cosp 5+3cosgp 5—3sing’ 0.21] 210 S—
2. 16 , 2 €
5+ 3sing
; |cos 2gl;: [sin 2¢]; [0; 2] w16 YerbIpexIenecTkopas
) sin 3¢ ; cos3p [-x; ) w8 poza 1 TpHAHCTHHE
. 2009, 0,5° . J;::E;.Id,wmwm
5. 24@ 22— =24 -2—gip w12 Cnnpans Apximena
/2; 3
6 Scosg; —5cosg; Ssing; Ssing :3 a ’“ w6 OKpyiHOCTE
[m; 2a]
7 2,/Tcos @)% + (sin @)® 10; 27) w10 Actpouna
9 7
8 cnsT‘P +3 [0, 20 w16 VaopuaTan kpisas
3 cos ¢ sin
7. _Sros@sne [0, 22] w12 Jlexapron anet
(cos@)® + (sing)?
[0; 8a];
7 3 , 2a]; p
10 3cos|2g|: sinbg; singe:singe :g RH: w20 Toaspuas posa
[0; 8]
B
" £90% — 2 cos 4 + (sm 2‘*‘2; “) [$msx) | w6 BaGoura
. . o [-2x/3, 20/3] | w12,
12 2cosg + 1; %COSW L [-w/3; wi3] n12; Yaurka [ackans
2-dshg 0. 2] w16

11.CocraButh Tabnuiy B MatLab Ha ocHOBe 0/1HO# U3
MPUBEICHHBIX JlaJie€ TEKCTOBBIX TAOJIMI] B COOTBETCTBUH
CO CBOMM BapUaHTOM TpeMsl CIIoco0aMu:

— HEMOCPEJICTBEHHO CO3/1aTh HOBYIO TaOJIUILY C
yKa3aHHBIMH JJAHHBIMU;

— CO3/1aTh MAcCCHUB UY€EK, MOCJIE Yero npeodpa3oBarh ero
B KOHEYHYIO TabIUILy; TOKa3aTh COAEP)KUMOE MaccuBa
SIYEEK;

— CO3/1aTh HECKOJIbKO MAaCCUBOB, KaXK/IbIi U3 KOTOPBIX
JOJDKEH COJIepKaTh JaHHBIE OJHOTO THIA; KOJIHMYECTBO
MacCHBOB OIpeIeTSETCs YUCIOM ToJieH (KOJIOHOK) B
Ta0JIUIIEe; BEIBECTH B KOMAaH/IHOE OKHO COJIEP)KMMOE BCEX
MacCHBOB; Ha 0a3e MOJy4YeHHBIX MAaCCHBOB
chopMHUPOBATh KOHEUHYIO TAOJIHUILY;

3arooBKY MoJiel TaOIHIIbI IOMyCKAeTC U3MEHSTh U
penakTupoBaTh Ha CBOe ycMoTpeHue. [lokazars
COJIEP>KUMOE MOYYESHHBIX Ta0JIUIl B KOMAaHJAHOM OKHE.
CoxpanuTth Tabnuity Bap.1 win MaccuB siueex B (aiis B
COOTBETCTBUU C YKa3aHHBIMU Jjajiee MapaMeTpamu.
[IponemMoHCTpUPOBATH COMEPKUMOE MOTYYEHHOTO
¢aitna.

Tabmuua 1.0

1. 2. 3 4 5. 6. 7. 8. 9
Yro coxpannts” table table table table table cell table table | table
Tun daiina Ixt Ixt Ixt txt csv dat csv Ixt txt
Paaaenurens npoden . . Tadyasus H — . npoden
HloGanis, saro- Her aa Her HeT 1a Her Her na aa
JI0BKH KONOHOK? - . ; .
Tabmuua 1.1

3epuosbie Cobpano yposxas, T Knace nponykra loanocts EMKOCTh yNakoBKH, K&
Osec 100 A na 100
Poixe 200 B na 150
Aunmenn 50 C HeT 35
Muwennua | 150 A s 80
['peunxa 120 C HeT 100

Tabmauua 1.2
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lopiouee Qbwnii 0bseM, I O6beM eMKOCTH, 1T JLoCTynHOCTE Crenent roprovecTi
Bensun 3500 20 na BHICOKAA
Juszens 4000 10 aa HU3KAs
Kepocuu 100 5 aa BBICOKHIT
Masyr 8000 50 HeT cpentmii
Cnupr 12 1 aa BBICOKHIT
Tabnuma 1.3
TpaHernopTHOE CPENCTEo Macea, kr Make. cKOpOCTh, KM/4 1ser
ABTOMOOHIIE 10000 180 “epHEIi
MOTOLIHK 150 120 KpacHbIif
10 15 3eNEHBIH
TPAKTOp 5000 40 CHHHIT
asTolyc 8000 100 Geublii
PY30BHK 12000 90 OpPAHKEBBII
Tabmuma 1.4
Mecro Bua criopra Bospacr cnopremena Tlon cnopremena
3 NErKoaTNeTHKA 18 K
1 Boke 25 M
2 Buarnon 30 ES
4 niaBaHne 21 M
3 rHMHACTHKA 27 M
5 Buarnon 32 M

Tabmuma 1.5

Kpan Tpy3o- Bobuter erpensi, M | Make. BeicoTa nogbema, v | CamMononsuHsiii
NOABLEMHOCTD, T
OawenHEli | 7 25 50 HET
aBTO 16 12 15 na
pyuHoii 0.5 1.0 1,5 HET
JKEIN.A0P. 50 10 10 na
Tabmuna 1.6
YacroTHas Tun duastpa TMopsnok ‘acora cpesa, kT CnoskHoCT
xap-ka (prneTpa peannzaiuu
HY IIIMITTHYECKHT 2 48 cpesnHas
BY YeGnimena 1 65 HU3KAA
1} batTepropTa 2 10; 20 HH3Kas
barrepsopra 6 110; 120 BBICOKAA
HY batrepsopTa 4 30 cpenHas
Tabnuma 1.7
= Bpema
Kopatns Bonousmelenue, T Tlnusa, m [Topt crosHku P —
CyxXOrpys 5000 100 Hosubiii 10
TaHKEp 15000 150 Jamopck 2
KOHTeliHepoBo3 20000 120 Beperosoii 14
chinmyyas Gapia 1000 50 Peunuk 5
napom 10000 80 Mupa 0,5
Tabmuua 1.8
Tpoaykr Kanopuiisocrs, kan Tun Bec, r
SABnoko 100 pyrr 200
Cpywa 50 bpyxT 120
Camba 70 Aroaa 30
Abpukoc 80 ppyrr 40
Mepenk 60 dpykT 50
ApGys 850 Aroaa 4500
Tomunop 40 0BOLL 100
Tabmuua 1.9
Topanox Boabrmerp Tun Junanason, B | Ham. nanpsxenne, B Hacrora
HENONB3OBAHMS CHCTeMbI cpesa, k'
2 B7-26 M2 10 2,4 0,02
1 B7-58/2 I 20 2,57 100
3 3390A M 30 3 0.1
4 B3-38 MDD 3 26 200
5 Victor-804511 1L 2 1,983 2

12.IToctpouts TpexmepHbiii rpaduk dyukimn 2 = f(X,y) ¢
yKa3aHHBIMU Jajiee napamerpamu. J[06aBuTh Ha rpadux
Ha3BaHUe, CAeaTh MOJIICH BCEX OCEH.

Tabauua 1.
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Ne n/n Dynkuwa f{x,)) ﬂna::;::;’{‘i:i""" Tun rpadmka* Liperosas cxema**
1 Xy X, y=-5..5 H
2. cos(x-y) X, vy=-3 ... 3 K —
3. sin(x-y) xy=-2..2 3 —
4 7 X y=-2..2 € —
5. sin(x) cos(x) rwy=0..1 a KpacHElii
6 sin(x —v’] +1 x,y=-1 1 a Po30BbIi (MaLKeHTa)
7 )+ 2 X, y=-10 10 [§ CHHMIT
8 sin(x)-sin(y) / xy rwy=0_1 r —
9 In[(x-8)-(v-10)] xy=-5.5 B “MOPCKas BOJIHA

* TMoscHeHA K 0003HAYSHIO THIIA Tpadiika;

2 — NOBEPXHOCTL B BILIC OTACTLHBIY AHNii 623 OKPACKI AUCEK, UBET TAAIETCA NIQTHIOBATECH;

6 — MDBSPXHOCTE B BIIC OTIACTEHRIX TOUCK-«POMBHKOBH 61 OKPACKH FUCCK, BT JTACTCA MOTHI0BATEICH;
B — NOBEPXHOCTE B BUAC CETKH €3 OKPACKH A4CCK, UBCT JUIACTCH NOILIOBATEICH.

I' — NOBEPXHOCTH B BHJAE CETEH DC3 OKPACKH A4CCK. LBET ONPEICIACTCH THAYCHHEM (DYHELHK,

11— TIOBEPXHOCTE B BIAE CETKH C MPOCKIMEH 523 OKPACKH AYEEK, IBET JATACTCA NOTLI0BATENCM!

€~ NOBEPNHOCTL B BILIE CTOAGHOB GE OKPACKH AMECK, UBST ONPEACIACTCS THAMEHHEM (YKL,

K — MOBEPXHOCTb B BHIC CCTKH C OKPACKOH A4CCK, UBET ONPEICIACTCH THAYCHHEM (DY HKUHH,

3 — MOBEPXHOCTE B BHAC CETKH C MPOSKUME C OKPACKOI #EK, LIBET ONPEACAETCA THANCHIEM (yHKIMM,
11— OCBEIICHHAA TIOBEPXHOCTE B BHIE CETKI C OKPACKOIi A4ECK, LBET ONPEACTACTCH THAMCHIEM (Iy HKLII,
K — TOBEPNXHOCTb B BHAC CAOCE C OKPACKOH SUCCK, UBCT $TACTCA MOMB0BITEICH

11— NOBEPXHOCTD B BIAE OTACIBHBIN JMMHMI §¢3 ORPACKI #1CCK, UBCT ONPEACIACTCS IHAMCHUEM (Iy HEUIH
** Bee YKAMHHBIC UBETA ABAAIOTCH CTAHIAPTHRIMH H BCTPOCHSI B naxet MalLab

13.ITocTpouTh TpeXMEpHBIN IpaduK MOBEPXHOCTH
byukuuu F(fX, fy, fz), onucannoii B mapamerprueckoit
(dopme, ¢ COOTBETCTBYIOLIEH OKPACKOi sueek Kapkaca
MoBepXHOCTHU Tpaduka. Jlo6aBUTh Ha rpaduK Ha3BaHHE,
c/ienarth NOJIMUCH BCeX OCeH.

Tabauua 1.

Ne JnanazoH 3HaueHui .
. HKumm fx, fv, fz T'un rpadpuka Ber*
n/n Pywxinn i, [ [z MepeMeHHbIX pacy 1
[x=cosx - (cosy +3)
1 fy=sinx- (cosy+3) N, Y=-T..T TOp KPACHBIH
fz =siny
fx =cosx-(cosy +3) ‘= -
2 fy=x-sinx-(cosy +3) X=-In..28 cnupais eNCHBIH
fz=x-siny y--mt..m
R fx=x-cosx-(cosy +1) x=0.. 3n rorapudueckan
3. fy=x-sinx-(cosy+1) o AT CHHHI
fz=x+siny y==..m P
fx=x-cosx-(cosy +1)
4 fy=x-sinx-(cosy +21) x=0. 8¢ \lo}@kaﬂ no ymos
N x+3 V=- T PaKOBHHA
fz:x‘slnyf( vr) —20 /
3 3
fi=vosx-cosy +3cosi- (E+Sm;x)
. 3, .3 Xx=-2n..2n
5 Fy =sinx-cosy+3sinx- (—+ sm—r) TpACTI 1oy,
32 4 y=-n_..m
fz=siny+2cos (Ex)
5 i s | e
fz =siny y=-w2.. w2 poam
* Bee VKA3aHHEIE 1(BETA ABHOTCA CTAHIAPTHEIMI i BCTPOCHB! B naket MaiLab

14.Co3nats rpaduueckuii nuaTepdeiic B COOTBETCTBUU CO
CJIeTYIOIMMHU TPEOOBAHUSIMH.

OxHO nporpamMmsl JOJKHO COAEPKATh OCHOBHBIE
rpaduyecKue 3J1eMeHThl — KHOIIKY, OJIe JIJIsl BBOJIA
TekcTa U ocu. HeoOX01MMo 1Mo HaXKaTHIO KHOIIKU
MOCTPOUThH B 33JaHHBIX ocsiX rpaduk ¢pyukiun Yy = f(X,a)
B COOTBETCTBUH CO CBOMM BapHaHTOM (cM. Tabnuiy 1).
[Ipu aTOM, 3HaUeHue napameTpa "a" cCUUTHIBAETCA U3
TEKCTOBOro mnoisi. Jlanee, rexymee 3HaueHue "a"
BBIBOJUTCS B ... (CM. Tabnuiry 1).

[IpenycMoTpeTh npy CUNTHIBAHUU 3HaueHus "a"
MIPOBEPKU HAa KOPPEKTHOCTh BBOJA (SIBISIETCS JIM OHO
YKCJIOM B IIPUHIUIIE) U BXOXKICHUS TEKYIIEr0 3Ha4E€HUs
B yKa3aHHBIN quama3oH [amin; amax] (cm. Tabmuiy 1). B
cllyyae BOSHUKHOBEHHS OIIMOOK MOKa3aTh
COOTBETCTBYIOIIEe MHPOPMAIIMOHHOE COOOITICHUE
I10JIb30BATEIIIO.

HcxoaHo nocine co3nanus rpaduyeckoro okHa rpaduk
CTpOUTCH JIJIs 3HaueHus "a" mo yMoI4aHuio (CM.
Tabnuiry 1), KOTOpOe Tak)Ke BBOJUTCS] aBTOMATHYECKHU B
TEKCTOBOE I10JI€ TPH NEPBOHAYATBHOM OTOOPAKEHUHU
okHa. 3HaueHus aprymenta "X" ¢pyakuuu "y"
BBIOMPAOTCS TPOU3BOJILHBIM 00pa3oM. Pazmep dopmbl
OKHA M JIPYruX rpaduyecKux JIE€MEHTOB TaKkKe
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3a/Iaf0TCS HA CBOE yeMoTpeHue. Jo6aBuTh Ha rpaduk
Ha3BAHUE U MOAIIUCH OCEH.

Tabmumna 1.
No
n/n

l {a —_ 'l)xz — (Zﬂ. + l)x + 5'1 + 2 [-S- 5] CTATHYHYIO TEKCTOBYIO
. a=2 Hazeh Ha (hopMe oKHa

Mapamerp "a" (nnan. | TpeGyemoe neiicTrie

o ' =
bynsawms y = fix, a) H 3HAY, TI0 yMOH, ) (Beigoa "a" B ... )

3ax? + (3a* — 12a — Dx [-3:3] (nmenauns ]
HEPENAKTHPYEMOE
—ala-4) a=033 TECTOBOE NOJE
x2 + (3a2 +3a— 2)1( + 5a? +5a l-2. 4] TEKCT HAAMUCH
~0 OTAENBEHOIO
-17 4= ANAIOrOBOTO OKHA
TeKcToBbI (haiin, nocne
[4: 5] HETO ero COAEPKUMOe
: AOMEHO BLITH
oTofpakeHo B
KOMAHIHOM OKHE
x4+ (a—2)%x [-4; 3] nassanne rpadka (2-as
+ala-2)(a+2) |a=3 cTpoKa)
[-4: 2]
a=0.25
x* = @Ba+ 1Y x+a®—11a* +a | [-3; 5]
-7 a=-033

2.

4, x? +2(2a + 1)x + 4a? - 3

6. 4ax? + 8ax + 8a(a + 1) + 3 KOMaH/IHOE OKHO

nerenny rpadika

HAATHC
HEMOCPEACTBEHHO HA

2 2 2 [-5;2] rpadyike (pacnonoxeHue
8 | ¥ —(5a—2)’x-3a> -Ta+1 P P
: a=02 HAIITHCH BRIGHPAETCA
MPOHIBOMEHBIM
obpazom)
(2a — 6))(2 + (32 —10a)x [-1: 6] HA3BAHHE OTIENbHOI

7'3 5 KHOMKH (HeaKkTIBHOIT) Ha
—(8+a) 4=2 fopme okna

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OueHka "oTIMYHO" CTaBUTCS CTYJICHTY, €CIIU OH
BBIMOJIHWIT BCE 3a/IaHUS MIPABUIILHO 0€3 KPUTUYECKUX 3aMEYaHUH M YCIICIIHO OTBETHII HA BCE
JIOTIOTHATEILHBIC BOTIPOCHI.

Oyenka: 4
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OLeHKa "Xopomio" CTaBUTCA CTYACHTY, €CJIH OH
BBITIOJTHIJT TPAKTUYECKH BCE 3aJJaHUS TIPABUIBHO C HE3HAYUTENbHBIMH 3aMEUaHUSIMU U YCIIEIITHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJTHUTEIHLHBIX BOIIPOCOB.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka "yI0BIeTBOPUTEIIEHO" CTaBUTCS
CTYICHTY, €CITU OH BBHITIOJHIII OOJBIIYIO YacTh 3a/laHUi IPABUIIBLHO MPU HATUYUH HEKPUTHUECKHUX
3aMeUYaHWi M YCTICITHO OTBETHII, TI0 KpalfHel Mepe, Ha MOJIOBUHY JOTIOJTHATEIHHBIX BOITPOCOB.

KM-S. Kourpoasnas padora MatLab Ne 3 (I)

®opmbl peaausanun: KomnsroTepHoe 3a1aHne
Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec konTpoabHoro meponpustusi B BPC: 10
IIpoueaypa npoBeleHHs] KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa mpoBOIUTCS B
KOMITBIOTEPHOM KJIACCE HA YCTPOMCTBAX C YCTAHOBJICHHOW CPENOM MaTeMaTHYECKHX pacdyeToB H
monenupoBanuss MatLab. JliuTensHOCT, KOHTpOJbHOM paboTel - 1 akazemuueckuil dac.
KonTtponbnas pabota TpeOyeT OT CTy/aeHTa 3HaHUW KoMaH1 cucTemMbl MatLab u HaBbIKOB pabOTHI B
MatLab B niane Hanucanus nporpamm. Ilo pe3ysnbpratam BHIIOTHEHUS paOOTHI U PELICHUs 3aJaHUN
CTYJIEHT ITOKAa3bIBAET COCTABJIEHHBIN KOJ IPOrPAMMBI U IEMOHCTPUPYET BBIIOJHEHHUE MOIY4EHHOU
IporpaMMbl  HETIOCPEACTBEHHO Ha »JKpaHe KomImbioTepa. IIpoBepka paboThl MPOU3BOIAUTCS
npenogaBareneM Ha mecte. [Ipu oOCyxaeHHM pe3yabTaTOB padOThl CTYAEHTY JIONOJHUTEIHHO
MOTYT OBITh 3aJaHbl MPOBEPOYHBIE BOINPOCHI IO TEME TMPONUICHHOM 4YacTH JAUCHUIUIUHBI,
OXBAaThIBAIOUIEH ClleqylolKe pasfenbl W TeMbl AWCHMILUIMHBL - paboTa ¢ Tabiuuamu; -
JIOTIOJTHUTEIbHBIE BO3MOXKHOCTU TOCTPOCHHS TpaUKOB M BH3YaJIIbHOTO O(GOPMIICHHS, BH[bI
rpaduxoB; - ocHOBbl 3D-rpaduku.; - moctpoeHue rpaduueckoro uHTepderca MOIb30BaTEINS.
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[Tpumepbl TOAOOHBIX BOmMpocoB mpuBeAeHbl B "KOHTponbHBIE BOMpPOCHl Ha yMmeHus'.
AJNbTepHATUBHBIN BapUaHT MPOBEJACHUS KOHTPOJIBHOW pabOTHI - TUCTAHIIMOHHBIN. B aTOM cirydae
CTYACHT BBINOJHAET Pa0dOTy yAaJeHHO Ha cBoeM KommbioTepe. [lo uTory BhIOTHEHHS pabOTHI
CTYAEHT JUCTAHLMOHHO JEMOHCTPUPYET CBOH HKpaH KOMIBIOTEPA C OTKPBITONH MPOrpaMMOHN.
OO6cyxaeHne pe3ylbTaToB pabOThl MPOU3BOIUTCA B opMaTe BUACOCBI3HU (BeOMHAp), T/I€ CTYACHT
UMEET BO3MOXHOCTb OTBETUTh Ha COOTBETCTBYIOIUE BOIPOCHI.

Kpatkoe conep:xanue 3aganus:
CrynenraM HeoOXoauMO peanu3oBaTh B MatLab cregyromine 3ajauu o cOCTaBICHUIO
nporpamm Ha M-s3bike. [IpuMepsl BapuanToB 3a1a4 npuBeeHbl B "KOHTpoIbHBIE BOITPOCH! HA
yMeHus".

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCOOCHHOCTH TPUMEHEHUS 1.Yt0 Takoe Tabnuuel B MatLab?

nakera Matlab JUTS 2.Pacimmpennas 2D-rpaduka. BuzyanpHoe oToOpakeHue
MOJICIIMPOBAHUS KaHAJIOB naHHbIX. HTEepakTHBHBIC AelicTBUS. OCHOBBI

rdpoBoit 06pabOTKM CUTHATIOB noctpoeHus rpadukoB. Buasl rpadukos.

3.3D rpaduka. OcHOBHBIE TapaMeTPbl OPOPMIICHHS.
@urypsel. O6macte nocrpoenus. Ocu.

4.Tpexmepnslie rpadpuku. [Ipumepsr.

5.Co3nanue rpaduyeckoro nHTEpQeiica moabp30BaTEINs.
6.PaboTa ¢ 1ManoroBeIM OKHaMM KakK 4acTh IOCTPOCHUS
unTepdeiica nomp3oBarens (GUI).

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OueHka "oTIMYHO" CTaBUTCS CTYJICHTY, €CIIU OH
BBITIOJTHIJI BCE 3aJJaHUs MPABUIILHO 0€3 KPUTHUECKUX 3aMEYaHUN U YCIIEITHO OTBETUIT Ha BCE
JIOTIOTHATEITLHBIC BOTIPOCHI.

Oyenka: 4
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OLeHKa "Xopomio" CTaBUTCA CTYACHTY, €CJIH OH
BBITIOJTHIJT TPAKTUYECKH BCE 3aJJaHUS TIPABUIBHO C HE3HAYUTENbHBIMH 3aMEUaHUSIMU U YCIIEIITHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJTHUTEIHLHBIX BOIIPOCOB.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTneHka "yI0BIeTBOPUTEIIEHO" CTaBUTCS
CTYICHTY, €CITU OH BBITIOTHIII OOJBIIYIO YacTh 3a/JaHUi IPABUIBHO MPU HATUYUH HEKPUTHUECKHUX
3aMeUYaHWi B YCIICITHO OTBETHII, TI0 KpalfHel Mepe, Ha MOJIOBUHY JOMIOJIHATEIHHBIX BOITPOCOB.

KM-6. Koutpoabnas padora Simulink Ne 1 (I)

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIBHOIO MEPONPHUATHSA: 3aHATHE NPOBOJUTCS B KOMIIBIOTEPHOM
kinacce kadeapel JAWUT. CryaeHThl monydaroT 3ajaHue Ha pa3paboTky mnporpammebl. I[locre
pa3paboTKKU MPOrpaMMbl IMPOBOJUTCS KpaTKas Oecela MO TEOPETUYECKHMM U MPAKTUYECKUM
BOIPOCaM, CBSI3aHHBIM C BBIIOJIHEHUEM 3aJJaHUSI.

KpaTkoe coaep:kanue 3a1aHus:
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[To 3amanuto TpeGyeTcst cO3AaTh TeHEPATOP CUTHAJA 3aJaHHOH (POPMBI U TApaMETPOB U
oToOpa3uth ero Gpopmy B makere Simulink. 3aganue odmiee s CTyI€HTOB, (hopma CUTHANIA U
3HAYCHUA MMapaMCTPOB - UHAWUBUAYAJILHBIC.

Hcnonb3ys nanubie Tabaumbl (HOMEp 3aJaHusi COOTBETCTBYET HOMEPY CTYJCHTA 110
KYypHaiy), CO34aTh TEHEPATOP CUTHAJIA TpeOyeMoii (hOpMBI ¢ yka3aHHBIMU Tapamerpamu. C
MIOMOIIBIO0 MOJIENTU OCIMIIIOrpada MmoryduTh GOpMy BBIXOIHOTO HAIIPSKEHHSL.

KOHTpOJII:HLIe BOI[pOCLI/SaL[aHI/Iﬂ:

Ymers: 1.Tabmmna 1. [Tapamerpsl reHepaTOpa CUTHANIA
BBIIIOJIHATH ITapameTp curaana
Howme MuHUMaIbHO Hauanbna
YCTaHO]EKy’ ! ®dopma KpUBOM Maxcnmaibio € 3HaYeHHue Hacrora st aza
HACTPOUKY |y pMa Kp ¢ 3uavenne, B 5 , T )
IIaKETOB pan
MMHTALHOHHO 1. Cusyconpanbust | 4 -3 50 pi/6
ro 1
MOJEIUPOBAH
s 2. Tabmuna 1. [TapameTpsl reHepaTopa CUTHAJIA
[TapameTp curnana
Howme MuHUMaTBEHO Havansna
N MakcumManbHO Yacrota
p dopma KpHBOii € 3HauCHHE, a ¢a3a,
¢ 3HaueHue, B , I
B pan
CuHyCcONAATbHBI
5. i + «Oeblit 2|0.1 -2|-0.1 55 pi/2
LIYM)
3.Tabnuna 1. [TapameTpsl reHepaTopa CUrHajaa
[TapameTp curnana
Home MakcumanibH | MUHMMaIbH Yactor Havansn
p ®opma KpUBOH 0€ 3HA4YCHHE, | O€ 3HAYCHMUE, a I as ¢a3sa,
B B ' pan
[Tomurapmonnveck . .
3. o p 3|2 3]-2 4595 | pi/3 | pi/d

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Hudicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-7. Kourpoabnas padora Simulink Ne 2 (I)

®opmbl peasausanun: KomnsroTepHoe 3a1anue
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 10

24




IIpoueaypa nmpoBeeHusi KOHTPOJIbHOI0 MePONPUATHS: 3aHATHE MMPOBOJAUTCS B KOMITBIOTEPHOM
kinacce kadenapsl JAWUT. CryaeHThl monydyaroT 3ajaHue Ha pa3paboTkKy mnporpammsbl. I[locrne
pa3paboTKK TpOrpaMMbl MPOBOJUTCS KpaTKas Oeceqa IO TEOPETUYECKHMM M TPAKTHUYECKUM
BOIIPOCaM, CBSI3aHHBIM C BBIIIOJIHEHUEM 33JJaHUSI.

KpaTlcoe CodcpKaHUuE 3alaHUA:

ITo 3amanuto TpeOyeTcs peaar30BaTh 3aaHHble apu(METUIESCKUE OTIEPAIIUH B TTAKETE
Simulink. 3amanue obmiee st CTyAeHTOB, (hopMa CUTHATIA ¥ 3HAYCHUS TapaMETPOB -

HHAWNBUAYAJIbHBIC.

PeanuzoBath apudmerndeckyro GyHKINIO, yka3aHHyo B Tadauue AByms criocodamu: ¢
HCITOJIb30BaHUEM 0JI0KOB apudmeTndeckux onepanuii Simulink u ¢ ucrnonp3oBanueM 0J10Ka
Matlab Function. CpaBHUTb OJTy4EHHBIE PE3YIIBbTATHI AJISl IOCTOSHHOTO BXOAHOTO CUTHAJIA U

CUrHajia, IIOJIY4Y€HHOI'O B IIYHKTE 1. L[J'Iﬂ IMMOCJICAHETO Cliydas IIOJIY4YUTh 3aBUCUMOCTHU

BBIXOJHBIX CUTHAJIOB U PA3HOCTHYIO 3aBUCUMOCTD BBIXOJIHBIX CUTHAJIOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: TIOCTpOCHHUE CXeM Ha 0a3ze
S3bIKA rpaduyeckoro
nporpamMmmupoBanus Simulink

2.

{Tabanua 1. Map: Pbl peanusy # apudmeT! A pyHKLMM

Homep

MapameTpbl peanuayemon gyHKUMKN

@YHKUMA

3HaYeHWA NapameTpos

A B C

2,

8-x
pe=/lo 2C _ 4. gin [—
y=4A-x+B 4 sm( 5 )

2 11 3

Tabnuua 1. NMapameTpbl peanusyemoi apudmeTadeckoit GyHKLMK

Homep

MapameTpbl peanu3yemoit GyHrUMK

DYHKLUMA

3HaUeHWA NapameTpoB

A B C

D

1

_Axsin(x)

. D
¥="F11 +x-In(C) +2

3 5 4

9

TaGauua 1. MapameTpbl peanuzyemoi apudmeTruackoi GyHKLMN

Homep

MapameTpbl peanuayemoin gyHKLMK

DYHKUMA

3HayeHWA NapameTpos
A B C

y=2-A+log(B-|x])—C-cos(x-D)

4 |6 [15 |

D
2

Onucanne MKAJbI OIIEHUBAHUS:

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu 8bINOIHEHUS] SHAHUSAL:

Ouyenka: HE 3a4TEHO
OnucaHue XapakmepucmuKu 6blNOJIHEHUsL 3SHARUA.!

KM-8. Kourpoabnas padora Simulink Ne 3 (I)

®opmbl peaauzannu: KomnelorepHoe 3a1anue
Tun kourpoasHoro meponpusitusi: KonrponsHas pabora
Bec koHTpOIbHOrO Meponpusitusi B BPC: 10
IIpoueaypa npoBeaeHusi KOHTPOJILHOI0O MEPONPUATHS: 3aHATHE TPOBOIUTCS B KOMIBIOTEPHOM
kinacce kadeapsl JWUT. CryneHTsl mNodydaroT 3afaHue Ha pa3paboTKy mnporpammsbl. Ilocie
pa3paboOTKK TPOTPaMMBI TPOBOJUTCS KpaTkash Oecela MO TEOPETUYECKHUM M MPAKTUYSCKHM
BOIPOCAM, CBA3aHHBIM C BBIITOJTHEHUEM 33/1aHUSI.

KpaTlcoe CoA€cpKaHME 3alaHUA:

1. PeanusoBaTtb PyHKLUMIO, yKa3aHHYI0 B Tabaunue, C NOMOLLbI MaCKMPYEMOM 1 HEMACKMpPyeMOo
noacuctem Simulink. CpaBHWUTbL NOAYYEHHbIE Pe3yabTaThl 414 NOCTOAHHOIO BXOAHOMO CUrHaNa u
CUrHana, noaydyeHHoro B nyHkTe 1. [lna nocneAHero cay4dan noayyYnTb 3aBUCMMOCTM BbIXOAHbIX

CUrHanoB U Pa3HOCTHYH 3aBUCMMOCTb BbIXO4HbIX CUTHaN0B.

2. 1. Wcnonb3ya gaHHble Tabauubl 1 (Homep 3a4aHMA COOTBETCTBYET HOMEPY CTYAEHTa MO XKypHany),
CO34aTb MNPOCTYO0 NOACUCTEMY U MAaCKMPOBAHHYIO NMOACUCTEMY ANCKPETHOrO 6/10Ka 06paboTKMy,
peanusytouero 3afaHHyo pyHKUMto. FybuHa peannsyembix NOACUMCTEM PAaBHA ABYM A/ BCEX
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BapuaHTOB (NoacucTeMa, BAOMKEHHan B nogacuctemy). MapameTpbl MackMpyemon noacucTembl
yKa3aHbl B Tabsmue 1. [LonoNHUTENbHBIV NapaMeTp — YacToTa AUCKPeTU3aumu.

2. CpaBHUTH pe3ybTaThl padOThI MPOCTOM MOJCUCTEMBI U MACKUPYEMOMN MOJICUCTEMBI AJIs
BbIOPAaHHOTO CTYJIEHTOM TECTUPYIOIIETO BO3/1EHCTBUS.

KoHTposibHbIEe BONPOCHI/3a1aHUA:

Tabnuua 1. NapameTpbl peanuayemoi GyHKUMKH

YMerTh: IIOCTPOECHUE MOJEIN Homep | Dy e
A [8 Jc Jo
M3MEPUTEIbHO-BBIUYUCIUTEIIBHOTO 1= YRS T ) s T+ s
ychOﬁCTBa C HpI/IMeHeHI/IeM Tafinuua 1. NapameTpbl peanuayemoi dyHKLMN
nakera Simulink R A TE e TS
2 z y:A-lg(\B+x|]+7c’lgﬂ;+xn L e
Tabauua 1. MapameTpbl peanuayemoi GyHKLMM
Homep | ®yHKUMA MapameTp
A B Jc b
3. = y=A-sin(B-x+2)+C sin(D -x+2) 2 |2 |5 |2

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BBITIOTHEHO

KM-9. JIabopaTopnasi padora Ne 3. Simulink

®opmbl peanuzannu: KomnerorepHoe 3a1anue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHuss KOHTPOJIbHOT0 Meponpusitus: JlaboparopHast paboTa BBHITIOTHSIETCS B
kommbloTepHoM knacce kadenpsl JIUT. CryneHTsl mosyyaroT THIOBOE 3aJlaHHE, BapUaHTHI
BBITIOJITHCHHA KOTOPOro HWHIAWBHUAYAJIbHBI OJId KaXXA0ro CTYIACHTA. ITo BBITTOTHEHHTIO pa60TI>I
npenocTasnseTcss ordyer. Pabora mpoBoautcs ¢ 3amuToi. Ha 3ammure cTyneHTy HEOOXOIUMO
OTBCTUTH HA TCOPECTUICCKUEC BOIIPOCHI ITO TEMC pa60TI>I " pCIIUTHb TUIIOBYIO 3a/1a4y.

Kparkoe conepxxanue 3agaHus:
1. Ucnionw3ys reneparop 3aganus 1 BBITOTHUTE JUCKPETU3ALNIO €70 BBIXOAHOTO CUTHAJIA C
npumMeHenneM 010koB Sample and Hold u Zero order hold. Yacrora auckperu3anmu
BbIOMpaeTcst mpou3BoJIbHO. [lomyunTh BpeMeHHbIe AuarpaMMbl JUCKPETUTHPOBAHHBIX
CUTHAJIOB.
2. Ucnone3ys nanneie Tadauusl 1, co3naTe BUPTYalbHYIO CXeMy ycTpolcTBa. Mcnonb30BaTh
JIBa M10/IX0/1a: IPUMEHEHHE CTAHAAPTHBIX JOorn4eckux 6,10koB Simulink u npumenenue
noacucrem If-1f Action Subsystem. BxoHoii curaai (X) BEIOHpaeTcst MPOU3BOJIBHO.
VYnpasmsromuii curHan (Y) 3aaeTcsi ¢ MOMOIIbIo reHeparopa Ramp u 1omkeH BKI4aTh 00a
ycioBust u3 Tabmuipt 1. [ToaydnTs BpeMeHHbBIE JUarpaMMbl BBIXOHOTO CHrHaua (S) i 000Mx
croco0oB peanu3auu cxeMbl. CpaBHUTH MOJTY4YE€HHBIE BPEMEHHBIE TUarpaMMbl.
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3. Co3nats OMOIMOTEKY MOJIB30BATENS, COEPIKAILYIO KAK MUHUMYM 2 Kateropuu. [{ns oxHoi

U3 KaTeropuil 100aBUTh KApTUHKY, ISl IPYTON - HAJAMHUCH.

4. ITomy4yeHHbIE CXEMBI ITPECTABUThH B OJHOH mporpamme. [1o kaxaomMy myHKTY J00aBUTH

KOMMCHTApHUHU.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTs: nocTpoeHue  OJOKOB
npeoOpa3oBaHusi  M3MEPUTEILHON
uHpopmanuu B makere Simulink

1.

#Tabnuua 1. NapameTpbi peannayemoit GyHKuMn

Homep

Damuaua

Ycnosue

DYHKUMA

2.

Xoooex X.

—-2=y<0

s=log(x+1)+3

0=y<5

s = 2% —cos (2)

3ajaya

FTabnuua 1. NapameTpbl peanusyemon GyHKumMmu

2.

Homep

Damuaua

Ycnosue

DYHKUMA

2.

Xxxxx X.

—2=y<0

s=log(x+1)+3

0=y=5

s =2%—cos (2)

Tabnuua 1.

MapameTpbl peanua

YeMOW QYHKLMM

Homep

DaMUIUA

Ycnosue

DYHKUMA

N

Xoooex X

—5=y<0

s=sinx—3)+2

0<sy<2

s = x2 — 3sin (5)

Onucanue MKaJbI OLleHUBAHUS:

BBIIIOJIHEHO B ITOJTHOM 00bEME HMJIH BEIIIOJHEHO MpEUMYyIICCTBCHHO BEPHO

Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTJIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0

Onucanue xapaxmepucmuxu 6vinoaneHus sanus: OueHkKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-10. KonTpoJubHas padora Simulink Ne 4 (I)

®opmbl peasusanun: KomnsrorepHoe 3a1anue
Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 10
IIpoueaypa npoBeaeHHs: KOHTPOJIBHOIO Meponpusitusi: Peann3oBaTh (QyHKINIO, YKa3aHHYIO B
Tabnune, ¢ mnomoupl0 MackupyeMod U Hemackupyemoil mnoacucrem Simulink. CpaBHUTH
MIOJIyYEHHBIE PE3YJIbTAThl 71l IOCTOSHHOTO BXOJHOTO CUTHAJIa U CUTHAJIA, ITOJIyYEHHOTO B ITyHKTE
1. Jlns mocnenHero ciydas MOJYYUTh 3aBUCUMOCTH BBIXOJHBIX CHUTHAJOB U PAa3HOCTHYIO

3aBUCHUMOCTD BbIXOOHBIX CUTHAJIOB.

KpaTlcoe CoA€cpKaHME 3alaHUA:

Co3nath nuQpoBoit GUIBTP C XapaKTepUCTUKAMU, yKa3aHHBIMU B Talnuie, ¢ MpuMeHEeHHEM

cpencts Simulink. CpaBHUTH MOTyYeHHBIE PE3yAbTATHI IS MOCTOSIHHOTO BXOTHOTO CUTHAJIA U

CUrHaJia, IMIOJIYUCHHOT'O B ITYHKTC 1. I[J'I}I MOCJICOHCTO ClIydas IMOJTYYUTh 3aBUCUMOCTH

BBIXOJHBIX CUTHAJIOB 1 PA3HOCTHYIO 3aBUCUMOCTD BBIXOAHBIX CUTHAJIOB.

1. Ucnionb3ys nanuslie Tadauusl (HoMep 3a1aHusl COOTBETCTBYET HOMEPY CTYAEHTA 110

KypHaIy), co34aTh (GUIBTP 3alaHHOTO TUIIA C TIOMOIIBIO OJIOKOB:

— Lowpass Filter, Highpass Filter, Bandpass Filter, Bandstop Filter — B 3aBucumocTu ot

3aJJaHHOTO TUMa QUIbTPA;

— Digital Filter Design (FDA Tool).

YacToTy AMCKPETU3ALNU U CXEMBI peali3aliy BbIOpaTh CAMOCTOSITENBHO.
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2. CpaBHUTH ITapaMeTphbl MOITYUEHHBIX (PUIBTPOB (MOPSI0K U 3HAYCHUS KO3(PPHULIHEHTOB
nepeaaun ), noayautb Gpopmel AUX, ®UX u nmepexoHol xapakTepucTuku. [lomydaeHnbie
JaHHBIC IPCACTAaBUThL B BUAC CKPUHIIIOTOB.

3. Bo BpeMeHHO#1 00s1acTH OLIEHUTh 3HaUeHUs KodddULIMeHTa epeaayu A BCeX MoJIoC
MMPOMYyCKaHUsA 3arpaKACHuA U NICPCXOAHBIX I10JIOC,

4. Ucnonb3ya nanusie Tadaunbl (HOMep 3aaHUS COOTBETCTBYET HOMEPY CTYACHTA IO
KypHAITY), peain30BaTh OJIOK AUCKPETHOTO mpeodpa3oBanus Dypbe i BXOJAHOTO CHTHAIA
cuHycouaanbHou popmbl. [TapameTpbl curHana u 4acToTa JUCKPETU3AIMH BHIOMPAIOTCS
CTYJIEHTOM CaMOCTOSTENBHO. [Ipr 3TOM 3P hEeKT «pacTeKaHUs CIIEKTPay TOJDKEH
OTCYTCTBOBATh. [loyunTh N300paxeHust BpeMEHHOM 3aBUCIMOCTH BXOJHOT'O CUTHAJIA U
OTOOPaXCHHS AMILTUTYTHOTO CIIEKTpa.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: pUMEHEHUE nakera 1.OcHoBHbIe TapameTpsl Ostoka Digital Filter Design.
Simulink s 3agau  umudpoBoit [Tpunnuns! pa3pabotku GUIbTpa, 3aJaHUS TAPAMETPOB U
bubTpanum 0TOOpaKEHHSI XapaKTEPUCTHK JTAHHOTO OJI0Ka.

2.0cHoBHBIC TapameTpsl O10ka Lowpass Filter.
[MpuHIMIBE pa3paboTKH GUIIBTPa 3a1aHKUs TAPAMETPOB U
0TOOpaKeHHsI XapaKTEPUCTHK JTAHHOTO OJ0Ka.
3.0cHoBHBIC TapaMeTpsl Os1oka Discrete Filter.
[TpuHIMIBEL pa3paboTKH GUIBTPa U 3aJaHus TApaMETPOB
naHHOTro Ooka. OcHoBHBIE oTaMuMs OT Lowpass Filtex
u Digital Filter Design.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUs 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

7 cemecTp

KM-1. Koutpoabhas padora MatLab (II)

®opmbl peaanzanun: KoMeroTepHOE 3a/1aHHE

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHHs] KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpoBOIUTCS B
KOMITBIOTEPHOM KJIACCE HA YCTPOWCTBAX C YCTAHOBJIICHHOW CPENOM MaTeMAaTHYECKUX pPacdyeTOB H
monenupoBanuss MatLab. JliuTensHOCT, KOHTpPOJBHOM paboTel - 1 akaxeMuueckuil dac.
KonTtponbhas pabota TpeOyeT OT CTyaeHTa 3HaHUW KoMaH1 cucTemMbl MatLab u HaBBIKOB pabOTHI B
MatLab B niane nHanucanust nporpamm. Ilo pesysibratam BBIIOIHEHUS PaOOTHI U PELICHUs 3aJaHul
CTYJIEHT ITOKa3bIBAET COCTABJIEHHBIN KOJI IPOTrpaMMbl U IEMOHCTPUPYET BBINOJHEHHUE MOIYYEHHOU
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IporpaMMbl HETIOCPEACTBEHHO Ha »JKpaHe KommbioTepa. lIpoBepka pabOThl MPOU3BOIAUTCS
npenojaBareneM Ha Mmecte. Ilpu oOCyXIeHUM pe3yabTaToB pabOThl CTYAEHTY JONOJHUTEIbHO
MOryT OBITb 3aJaHbl IPOBEPOYHBIE BONPOCHl IO TEME IMPONAECHHON YacTU AUCLMILIUHBL,
OXBaTBIBAIOLICH CIEAYIOLIME pa3Aebl U TEMbl JUCLMIIMHBL - alllIPOKCUMALUA U UHTEPIOJIALUSI
YHUCJIOBBIX JIAHHBIX; - AJIEMEHTHI Ipaduueckoil aHMMauuu; - nuddepeHraibHble YpaBHEHUS U
CHCTEMBI; - YHMCIEHHbIE METOABI pelieHus IuddepeHIraIbHbIX ypaBHEHUN U cucreM. IIpumepsl
NOJOOHBIX BOMPOCOB MpuBeAeHb! B "KOHTponbHBIE BOMpOChl Ha yMeHUs". AJbTEpHATUBHBIN
BapUaHT MPOBEJCHUS KOHTPOJIbHON PaObOTHI - IUCTAHIIMOHHBIN. B 3TOM cityyae cTyeHT BBIIOIHSET
paboTy ynajeHHO Ha cBOeM KomribioTepe. [1o utory BeIMOTHEHUS paOOThI CTYIEHT JUCTAHIIMOHHO
JIEMOHCTPUPYET CBOH 3KpaH KOMIBIOTEpa € OTKPBITOM mporpamMmoil. OOCyXIeHHe pe3ylbTaToB
paboThl TPOM3BOAUTCS B (opMare BHIACOCBA3M (BEOMHAp), TA€ CTYACHT HMMEET BO3MOXKHOCTB
OTBETUTb HA COOTBETCTBYIOIIHNE BOIPOCHI.

Kparkoe cogepxanue 3agaHus:
CrynenraMm HeoOxonuMo peanus3oBath B MatLab crieayromue 3agaum 1o cocTaBIeHHIO
nporpamMMm Ha M-s3bike. [Iprmepsl BapuaHTOB 3a/1a4 nipuBeieHb! B "KOHTpOIbHBIE BOIPOCH! Ha
ymeHus".

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMeTb:  TOCTpOeHHE  MOJENHU 1.3arpy3uth u3 ¢aiina "approxdata.mat”" mepemenubIe "X"
M3MEPUTEIbHO-BBIUYUCIUTEIIBHOTO 1 "g" B COOTBETCTBUU CO CBOUM HOMEPOM BapHaHTa.
yCTpOMCTBA  C¢  IPHUMEHEHUEM [lepBas comepUT MaccuB 3HaAUECHUHN apTyMEHTOB

naketa Matlab (GyHKINH, BTOpas — MACCHB 3HAYCHH 3aJJaHHOM

¢bynkuu (cM. Tabauiy 1). [lponsBectu anmpokcuMaIuio
MIPE/ICTAaBICHHBIX YMCIIOBBIX JaHHBIX MHOTOWIEHAMH 3-
el u 5-oit creneHu. Paccuntarh HOBBI HAOOP 3HAUCHUN
st GYHKIUU U €€ apryMeHTa ¢ 0oJiee MEJIKMM IIaroM Ha
OCHOBAaHHUU MOJIYYEHHOI'O alMPOKCUMAI[MOHHOTO
nosinHoMa. OToOpa3uTh Ha CBOJHOM Irpaduke
JIeTaTU3UPOBAHHBIN U UCXOJHBIN HAOOPHI 3HAUEHUIH,
BBIICTIUTH UX pa3HbIMU 11BeTaMu. [1epBblil — oTcUeTs
COEMHUTB JINHUSAMH, BTOPOH — I10KA3aTh OTAEIbHBIC
TOukH. [ToMHMO 3TOrO, BEIYUCINUTH 3HAYEHUS PYHKITUH
COIJIACHO €€ N3BECTHOMY AHAJIUTHYECKOMY OITMCAHUIO
(cm. Tabmuy 1) B ykazaHHOM Juara3one. BeiBecTn 311
3HAYEHUS TaKke Ha rpaduK, BBIICTUB OTJICIbHBIM
uBetoM. Bmecte ¢ aTuM, 106aBUTH Ha3BaHUE Tpaduka,
MIOAINCHU OCEH U JIETEHY.

Tabmumna 1.

Jlnanaszon snavenwnii
aprymenta "x"
1. x5+ 4x? +10x + 12 [-3:4]
Xa Iz
2. ———=—-2x+3 -6:5
3 7 x + [ 1

Ne n/nn Oynkuna gi(x)

[

x3—x*+2x+16 [-4;2]
) x% — 3% + 8x [ [5:3]
x5 —3x2+3x+2 [-2: 2]
6. x*—6x*+13x— 6 [-2: 6]
20 + 7%+ 7x— 1 [-4: 4]
X3 —4x +3x* + 12 [-5; 51
x%—2x% +5x + 26 [-1.7]
i — HOMep BapHaHTa

2.IToctpouTtsh rpaduk dynkmuuu f(X) B 3a1aHHOM
JMarnasoHe 3HayeHui aprymenta X gyHkuuu (cm. OOD B
Tabi. 1) u ¢ ycranoBiaeHHbIM 1arom LI (cm. Tabm. 1).
Peann3oBaTh aHUMaIMOHHBIE 3((EKTHI CIEeYIOUTIMH

wn

ol =
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JIBYMsI cIioco0aMu:

1) OTo6pa3uTh IBUKEHUE «KOMETBD) 110 TPACKTOPUU
PacCIOJIOKEHUST KpUBOM Irpaduka ¢ HEOOXOTUMOM IITUHOM
«xBocTa koMeTh» JIX (cm. Tadum. 1).

2) [lokazatp Ha rpaduke TeKyllee NoJ0KEeHUE TOYKU Ha
KPHBOI1, Xapakrepu3ayoliee 3HaueHne GpyHkumu fi u
aprymenTa Xi B i-b1if MOMeHT. O0I111ee KOJINIECTBO TOUEK
K (cm. Tabn. 1) paBHOMEpHO pacmpeaesieHO B qUana3oHe
OO®. BpeMeHHOI MHTEpPBATI MKy JEMOHCTpALIMEH
TOYEK ompesensercs napamerpom 3 (cM. Tadi. 1). B
MOMEHT BbIBOJIa K&XKIOW TOUKH Ha rpaduke Bes
rpaduueckas nHGOpMAaIUs, TPUCYTCTBYIOIIAS B OKHE
rpaduka, ToJKHA 3aMUChIBATHCS B OTJCNbHBIN (aiin (ams
Ka)KJI0T0 1-0r0 MOMeHTa) n3o0paxkenus: popmara @ (cm.
Tabm. 1).

Tabauua 1.
HNf_I Bripaxenne f{x) 00D 11 X | K 3 @ Mpum
1 Gt — My
——|-e" m 4[——
Va ( a ) XE a=20;
0o |5 0
! ,rk—W] j0:2000 | ! ; 2| BMP oo
e za*
2 2¢-015%" vel-6:5] |02 |6 20 | 0.1 | PNG
3 £07%-025x xel-6:6] |01 |15 10 05 |BMP
4 2 ve 025 (10 |6 |1 |TIFF
. cos®x b 22
5 sy e x20 |4 14025 | PNG
[-3x; 3n]
T
6. 0,5e 033 . gip (2x+§) vel6:6] |02 |17 12 |02 [TIFF
7 2 AR LG 1 5|6 | 075|PNG | T=200
— 0S| ———t = < 5 X =
Vi¥l \T/¥x+1 2) |l0:250) ’
x 1 xe
T4z 0 0 |06 3
8 cos + ¢ cos Sx -9: 10] AR ¥ 1 6 | IPEG
o | gosn(F OO Iy o e Uo7 7 1as|eMe | r=100
s T )t [0: 300] — =
10. sin 1,6x + cos 1,8x rel[-5:5] | 0.1 15 5 1.5 | BMP
TMpuveuanis.
O0® — ObnacTs onpeneneHis yHKILH
[T — Illar sapuaunn aprymexTa x
JIX — Jlana xpocra «kosersin® (s % or ofiueil A1iHbt kpusoii)
K — Koa-go kanpor annmaums
3 — Bpemennas 3agepaka, ¢
@ —— Popmar coXpaHeHHI HIOOPANEHI

3.Haiigute ob1iee penieHne ciaeayonmx
muddepeHranbHbIX ypaBHEHUH.

Tabnuna 1.
Ne n/n Hud-oe ypasHeHue fi(x, v) Judi-oe ypasrenue f(x, )

2y—-2
1. 4xdx — 3ydy = 3x?ydy — 2xy*dx y'= x-;-x—yz
x+y-—2

2. xf1+y2+yy'J1+x2=0 y = 2xy—2
. 3y—x—4

2y — — 52 " —
3. V4 + yidx — ydy = x*ydy y %13
2y —12
2 — = x2 L

4. V3 + yidx — ydy = x*ydy y X+y—2
5 6xdx — 6ydy = 2x?ydy — 3xy’d. PSS el
. xdx — bydy = Lx"ydy — 3xy“dx y_3x7y72
2x+y-—3
6. X3 +y2dx + yy2 + x3dy =0 y’:%
7 6xdx — 6ydy = 3xydy — 2xy*dx o Xtyo8
. ydy = 3x*ydy — 2xy Y =3y s
x+3y+4
8. /5 + y2dx + y/4 + x2dy =0 y':ﬁ
, 3y+3

9. Va—xTy +xy? +x =0 LA T r—

4. Pemmte crnenyroniue auddepeHnraibHble YypaBHSHUS B
CHUMBOJIBHOH (popMe IpH 331aHHOM HayalbHOM YCIIOBHH.
[Toctpoiite rpaduku pemieHrs JaHHBIX YpaBHEHUH.
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Tabaua 1.

No Hauanshoe
wn JludepenupansHoe ypaBHeHHE —
1 D cost+ 1)=0
. = teost+o x(1)=
3 dx 1 -1
. — = 1) =
dt et
dx  1+x*
3. —= 0=1
dt — 1+1t? O
4 dx + t 0)=0,5
. - = x(0) =
at X = cos ( ,
x
5. —_—— =— x0)=0
dt xtgt cost +0)
6 T =0
. X i x(-1)=
7 (+enpEo et 0)=1
. e xd.t =e x(0)=
dx

8. E=(1+t)2+2x x0)=0
d

9. d—:=C(Js(1+t)+2t x(1)=0

5.Haiinute ob1iee pemieHue ajist OJHON U3 CISAYFOITNX
cucteM JuHEeHHBIX OJ1Y B COOTBETCTBHH CO CBOMM

BapruaHTOM.
Tabauua 1.
Ne n/m Cucrema aud. yp-it Ne n/m Cucrema audy. yp-i
) {y'=—7y+z P {)ﬁ'=3)’1+)’z
' z' = -2y -5z i v =8y +v,
2
Py
R y /z ; {x' = —x+8y
Z;:y/z y=x+y+2
{x’ =5x+3y {yi =8y, —y
3, . 8 '
y'=-3x—y Y2=ntys
4 x'=2x+y N {x;=3x1+x2
) {y’=3x+4y ) X3 = —4x; — Xp
5 {yi =5y +8y;
) ¥2 =3y +3y2

6.Haitnure ob6miee pemenue 3agaun Korm.

Tabauma 1.
Ne n/n Jnddepenumanshoe ypapHenie Hauanenoe ycnosue
. y'fxizzszer WeD)=30
Y
2 YHao=x? wh=1
2x =5
3. Y ——g¥=5 W2)=4
12
4 y'_¥=_x_3 Wy=4
Y
5. y+;=3x wl)=1
2 <
6. y’+1y:x3 W1)=-5/6
2x
7. y' 1+};2=1+x2 HH=3
1-2x
8. V' + = y=1 =1
3 2
9 y+Z-5 D=1

7.Pemare cnenyrommue nuddepeHinaibHbie ypaBHEHUS
2-0T0 MOpsAKa B CHMBOJBHOU (hopMe MpH 3aJaHHBIX
HavaJbHBIX yciaoBusiX. OToOpa3uTe Moxy4eHHbIe
pelieHus B KoMaHAHOU cTpoke MatLab B ynoOHOM 115t

BHU3YaJIbHOI'O BOCIIPUATHA BUJC.

Tabawna 1.
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Ne
/i

Juddepenupaneioe ypasHenne

Hawanshblie ycnosus

1 d2X+4 0 dJ;(O):O
. — x = dx _
dt =2
2 d2x+3d +2x=0 d;(m:l
: ar = SO=-1
d*x _dx x(0) =0
3. F+ t_=0 dx(l))*()
t dt 0=
4 t:izx dx d);(l)) =0
=== dx
de?  dt dr(o) 0
5 1+tH) @ 2t dx_ 0 d);m) -
dr? T —(0) =3
dt
dx
dx d =0
6. 2—+15—+3x=5 2
dt? t d“x
=0 =1
7 @ 102 4255 =0 dft(m:u
- = dx
dt dt(ﬂ 1
g d?x zdx 2e20 ;‘(O):U
' aE A TS S=1
9 d’x P 6x =0 d;(m:l
F+J —bx = E(O):_S

8.HaiiTu pemenue kpaeBoi 3a7auu ¢ MOMOIIBIO
YUCJICHHBIX MeTO/10B — MeTo1a Pynre-Kytra 4-oro
nopsiaika u merona Jitnepa. [Iposenure cpaBHeHHe

IMOJIy4aCMbIX pGHIGHI/If/'I IJId CJICAYIOIINX 3HAUYCHHUH Imara

anmropur™ma: h = 0,1; h=0,01. O61iee peleHne 1aHHON

3ala4u B IICJIOM U3BCCTHO U YKAa3aHO B BU/IC

AHAJIMTUYCCKOI'O BbIPAXKCHHA. HpOI/I3BeCTI/I IMPOBEPKY

JAAHHOT'O BBIPAXXCHUA ITYTECM IMOMCKaA O6HI€FO peuicHuA B

CHUMBOJILHOH (hopme. Bee nmosmydeHHbIe perieHus
MOCTPOUTH HA €TMHOM Tpaduke B 0HOM MacmTalde,

0003HaYMB HX PA3INYHBIM I[BeTOM. CpaBHUTH
pe3yabTaThl padOTHI YHCICHHBIX METOJIOB C

BBIYHCIICHHBIMU 3HAYEHUSIMH, UCXOJS U3 3aJaHHOTO
oOmiero pemienus. [Tokazate ux Takxe Ha rpaguke

JPYTUM LIBETOM.

Tabnuna 1.

Ne Juddepenunansroe OGuee pemenue Hauanbhoe M:;:E:Zﬂ
n/n ypasuenne ypasHeHus y{(x) yenosue petmenns
1. ¥ =xy el no)y=1 xef0:1]

7. y=e*—y e (1+x) W0)=1 xel0;1]

3 v = cost —y cost;—smt H0) =05 Le[0:1]

4. Y =x+y 2e —x—1 noy=1 x €[0,0,5]

— p—2X

5. V= —2y+1 A= -0 xel0:3]

6. y' = f1—- yZ sinx ¥0)=0 x € [-n/2; /2]
7. y =337 x3 wh=1 x e [0 5]

8. ¥y =1+y? tgx w0)y=0 x e (-n/2; n/2)

. =1
9 Y +ytgx = Yeosx sinx y(0)=0 x € [0; 4x)

Onucanue MKAaJbl OLICHUBAHUA:

Oyenka: 5

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" CTaBUTCS CTYACHTY, €CJIH OH

BBITIOJTHUJT BCC 3alaHUA TIPAaBUJILHO 0e3 KPUTHYCCKUX 3aMEUuaHui U YCIICITHO OTBCTUJI HA BCC
JOIMMOJTHUTECIIBHBIC BOITPOCHI.

Ouyenka: 4
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Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "Xopomo" cTaBUTCA CTYACHTY, €CJIH OH
BBITTOJIHWJI TPAKTUYCCKH BCE 3a/IaHUS MPABHIILHO C HE3HAYUTEIIHHBIMH 3aMEYaHUSIMU H YCIICIITHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJHUTEIHHBIX BOIIPOCOB.

Ouenxa: 3
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHka "yJI0BIeTBOPUTEIBHO" CTaBUTCS
CTYJCHTY, €CJIM OH BBITIOJTHIII OOJIBIIYIO YaCTh 33JJaHUH MPABUILHO MTPH HATMYUN HEKPUTHYECKUX
3aMeUYaHWil U YCTICITHO OTBETHII, IO KpalfHell Mepe, Ha MOJIOBUHY JOMOJIHUTEIHHBIX BOITPOCOB.

KM-2. KourpoJasnas padora Simulink (Matlab, {OC) Ne 1 (IT)

®opmbl peanuzanuu: KoMnproTepHoe 3a/1aHue

Tun KOHTPOILHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MEPONPUATHSA: 3aHATHE MPOBOJUTCS B KOMIBIOTEPHOM
knacce kadeapsl JIUT. CrymeHThl TOJMy4arOT 3ajaHue Ha pa3paboTKy mporpammsbl. Ilocie
pa3paboOTKH MPOrpaMMBI TIPOBOJUTCS KpaTKas Oecela IO TEOPSTHYSCKUM W MPAKTHYCCKHM
BOIPOCAM, CBSI3aHHBIM C BBIITOJHCHUEM 3/ 1aHUSI.

Kparkoe cogep:xanue 3ajianus:
1. Ucnionb3ys nannsie Tadaunsl 1, co31aTh M0JI€3HBIM CUTHAN U CUTHAJ IOMEXU;
2. Ucnionb3ys nanusie Tadaunsl 2, pa3paboTars afanTHBHBIN QUIBTP C 3aJaHHBIMH
XapaKTepUCTHKaAMH;
3. PeanusoBarb cxemy IOJIaBICHUS 1IyMa;
4. ITocTpouTh 3aBUCUMOCTH BXOJIHOT'O CUTHANA (PMIIBTPA, CUTHAJIA OLIMOKH U BBIXOJAHOTO
curnana. OTaensHO CPaBHUTH CUTHAJ 0€3 IIyMa W CHTHAJI TIOCIIE IITyMOTIOaBICHUS;
5. Ilomy4nTh 4aCTOTHBIE U BPEMEHHBIE XapaKTEPUCTUKU UCIIOIb3YEMOI0 alalTUBHOTO
¢unbTpa.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCOOEHHOCTH NPUMEHEHUs 1.ITonsiTue anantuBHOrO pusbrpa. OTINUNe

nakera Simulink TUISL a/IalITUBHOTO (DMIIBTPA OT KJIACCHYECKOro (puibTpa,
MO/JICITMPOBAHUS KaHaAJIOB JOCTOWHCTBA U HEJTOCTATKH.

1 poBoi 00pabOTKN CUTHAJIOB 2.IIpumenenue o0bexToB Matlab 1t mpoexkTupoBaHus

unppoBbIX GuiIbTpoB. CBONCTBA U METOABI OOBEKTOB
U poBbIX GUILTPOB. JIOCTOMHCTBA M HEJOCTATKH B
MIPUMEHEHUH 0OBEKTOB.

3. TunoBele 3a7jau aJaNTUBHON (PuUIbTpaLUK.
[Ipumenenue aganTuBHOrO (GUIBTPA B 3aJa4e
sxonozasaeHuss. CUrHaI OMMUOKU U BBIXOJIHOW CHTHAJ
aJanTUBHOTO (DUIbTpa B JAHHOU 3a/1a4e.

Onucanune MKAJbI OIlCHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-3. KourpoJasnas padora Simulink (Matlab, I{OC) Ne 2 (II)

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KoHTpoIBHOr0 MeponpusaTus: KontposnsHas padbora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeeHusi KOHTPOJIbHOT0 MePONPUATHS: 3aHATHE MPOBOJAUTCS B KOMITBIOTEPHOM
kinacce kabpeapel JAWUT. CryaeHThl moiydaroT 3ajaHue Ha pa3paboTKy mnporpammebl. Ilocre
pa3paboTKK TpPOrpaMMbl MPOBOJIUTCS KpaTkas OeceJa MO TEOPETUYSCKUM M TPAKTHYECKUM
BOIIPOCaM, CBSI3aHHBIM C BBIIIOJIHEHUEM 33JJaHUSI.

Kpartkoe cogep:kanue 3aaHus:
1. Ucnionb3ys nanuslie Tadaunsl 1, co3naTh CUrHaN ¢ KICXOHON 4aCTOTOW AMCKpPETH3ALUU.
2. Ucnionb3ys nanubie Tabauubl 2, BBITOIHUTH TPE0OPa30BaHNE YACTOTHI AUCKPETH3ALUN
3aJJaHHOT0 TUNA (AeLUMalHsl, UHTEPIOJISLUS U IepeIUCKPETU3als) IBYMS CIIOCOOaMHU:
— C IPUMEHEHHEM BCTPOCHHBIX QyHKIM Matlab;
— C IPUMEHEHNEM BCTPOCHHBIX 0s10KOB Simulink.
[TapameTps! GUIBTPOB BEIOUPAIOTCS CAMOCTOSITEIILHO UCXOIS M3 IaHHBIX O CIIEKTPE CHTHAIA,
MCXO/IHOM U KOHEYHOM 4acTOTax MCKPETU3aluHy.
3. ITomyuuTh OCUMILIOrPAMMBI HCXOJJHOTO CUTHAJIA M CUTHAJIA IIOCJIE BBIMOTHEHUS
JUCKPETU3ALIH.
4. CocTaBUTh OTYET BBIIIOJIHEHUS 3aJaHUSI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: Ha3HAue€HHE OJIOKOB, WX 1.IlonsTHA nEeuUManusi, MHTEPIIOJISIIUS 1
napamMeTpbl U1 OCHOBHBIE IPUEMBI nepenuckperu3anus. Haznauenus, o01acTu mpuMeHEHUs
nporpammupoBanust Simulink 2.Ilonsitue uaTepnionsiuu. Haznauenue u TpeboBaHUs K

BbIXOJIHOMY (punbTpy. IIpumeHenne Teopemsl
KotenpHukoBa 1151 citydast HHTEpIoONsui. OyHKINN
Matlab u 6oxu Simulink g1 BEITOTHEHUS
WHTEPIOJISIHH.

3.ITonsarue nepenuckperusanuu. Haznauenue n
TpeOOBaHUS K BXOJHOMY H BBIXOJHOMY (hHIIbTpaMm.
[Tpumenenue Teopemsl KoTenpHuKoBa 1uis cirydas
nepeauckperusanuu. Oynkuun Matlab u 6;10ku
Simulink 151 BEINONHEHUS TepeTUCKPETU3AIIH.

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyernmax: 10
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakxmepucmuxu evinoanenus snanus: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-4. KoutpoJubHas padora Python Ne 1

®opmbl peaju3anuu: KoMIbloTEPHOE 3a1aHKE

Tun koHTpoabHOro MeponpustTus: KonrponsHas pabora

Bec koHTpOoBbHOr0 Meponpustusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHtponbHas paboTta mpoBOAMUTCA B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAX C YCTAHOBJIEHHBIM IIAKETOM $3bIKAa MPOTrPaMMHMPOBAHUS
Python. Jlns Hanucanus mporpaMM HEOOXOJUMO HAJIMYHUE CIEHUATU3UPOBAHHOTO peAaKTopa Koja
Python. JlonmyckaeTcst paboTa B COOTBETCTBYIOLINX OHJIAHH-PEIAKTOpaxX U cpeax pa3paboTKU Koja
nporpamMMm Ha s3bike Python. J[muTenpHOCTH KOHTpONBHOM paboThl - 1 akageMUYeCKWW dac.
Konrtponbnas pabora TpeOyeT OT cTyAeHTa 3HaHHi A3b1ka Python B mutane coctaBneHus mporpamm.
[To pe3ynbTaTam BBINIOJIHEHUS PAOOTHI U PEIICHUS 3aJaHHUI CTYJEHT MOKa3bIBae€T COCTABJICHHBII
KOJ| MpOrpamMMbl U JEMOHCTPUPYET BBINOJIHEHHE IOJIYYEHHOH NpOrpaMMbl HEMOCPEACTBEHHO Ha
9KpaHe KommbioTepa. l[IpoBepka pa®oThl MPOM3BOAMTCS MpemojaBareneM Ha wMecte. llpu
00CYXJIEHUU pe3yJIbTaTOB pabOThl CTYIEHTY JOMOJHUTEIBLHO MOTYT OBITh 3aJaHbl IPOBEPOUYHbBIE
BOIIPOCHI 110 TEME MPOUJIEHHON YacTH JMCLUUILIMHBI, OXBATHIBAIOIICH CIEAYIOIINUE Pa3Aeiibl U TEMbI
JUCHUTUTMHBL: - 0a30Bble MpUHIUIBI padoTel B Python; - ocHoBHBIE cuHTakcuca s3pika Python; -
yrcna, (popmarbl YuceN, CUCTEM CYHCIEHUS; - BBOJ-BBIBOJ HMH(OpPMALMU; - OCHOBHBIC CBEACHUS
paboTHI ¢ TOTMONHUTENFHBIMU MOAYJS-OM0INOTEKaMH; - BCTPOSHHBIE MaTeMaTH4ecKue (PyHKIUH,
pacyer BBIPAXKEHMI; - KOHCTPYKIIMM BETBJIECHUS U LUKIOB; - OCHOBHBIE TUIIbl JIAHHBIX U METOJIbI
paboThel ¢ HUMHU (YHMCIIa, CTPOKU, CIIUCKH, KOPTEKHU, CIOBAapH), peodpa3oBaHue TuUos. [Ipumepsl
MoOOHBIX BOIMPOCOB TMpuBeAeHbl B "KOHTponbHBIE BOMpPOCH Ha yMeHHUA". AJIbTepHATUBHBIN
BapUaHT MPOBECHHUS KOHTPOJIBHON PaOOTHI - IUCTAHIIMOHHBINA. B 3TOM ciiydae CTyJeHT BBIOIHSIET
paboTy ynaneHHo Ha cBoeM KommbtoTepe. [1o urory BeImogHEHUS pabOThl CTYACHT JUCTAHIIMOHHO
JEMOHCTPUPYET CBOM 3KpaH KOMIIBIOTEPA C OTKPBITON mporpammoi. OOCyXkJeHHE pe3ylbTaToB
paboThl MPOM3BOAUTCS B (opmare BHICOCBA3M (BeOMHAp), TAe CTYIAEHT HMEET BO3MOYKHOCTh
OTBETUTH HA COOTBETCTBYIOLME BOMPOCHI.

Kpartkoe cogep:xanue 3aiaHus:
CryneHTaM HEOOXOIMMO peann30BaTh Ha si3bIke Python criemyromme 3agaun. [Ipumepst

BapMaHTOB 3aJa4 IpUBEACHBI B "KOHTPOJIBbHBIE BONPOCH! HA YMEHUS "

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: 0a30BbIE MIPUHLIUIIBI 1.OcHOBBI cocTaBNeHUs porpamm Ha s3bike Python.

COCTaBJICHUSI porpaMm Hu Crpykrypa kona nporpammel. KommenTapuun. [Ipumep

OIpeNCIEeHUs byHKIUH MPOCTOM MPOTPAMMBI.

nmoJib30BaTes Ha si3bike Python 2.B3aumoselicTBre ¢ mojp30BareaeM. BBOI 1 BBIBOI
naHHBIX. TekcToBoe mpencTaBieHue nudopmanuu. F-
CTPOKH.

3.Pabota ¢ uncioBbIMU 3HaUeHUSIMHU. DPOpMAaTHI
npencraBieHus yucesl. CUCTEMbl CUMCIEHUS.
4.Mcnonb30BaHNE BCTPOCHHBIX MaTEMaTHUYECKHUX
¢bysakuil. Beruncnenue Beipaxkenuil. ['eneparus
IIPOU3BOJIbHBIX 3HAUEHUH.

5.KimroueBsie cioBa B Python. Haznauenwue.
6.ITonkmroueHne BHEUTHUX MOAYJIEH 1 OMOIHOTEK.
7.KOHCTpyKIIMU YCIIOBHOTO MEpexoa.
8.KoHCTpyKIIMN IIUKIIOB.

9.Ilepeuncnenust 1 HAOOPHI MOCIEAOBATEILHOCTH
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JTAHHBIX.

10.KoHcTpyKIy 0OHapy>KEHUS OMINOOK.

11.Tunsl nanHbix. Yucnia, CTpOKH, CIUCKH, KOPTEXKH,
CJIOBapH.

12.ITpuBenenue tunos B Python. Onpenenenue
MIPUHAJJICKHOCTHU THUIIA.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIMYHO" CTaBUTCS CTYAEHTY, €CJIH OH
BBITIOJTHIUT BCE 33JJaHUS MPABUIILHO 0€3 KPUTHUECKHUX 3aMEYaHUN U YCIICITHO OTBETHII HA BCE
JIOTIOTHUTEIbHBIE BOIPOCHI.

Ouyenka: 4
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" CTaBUTCA CTYIEHTY, €CJIM OH
BBITIOJIHWI TTPAKTUYECKH BCE 3aJaHUS IPABUIILHO C HE3HAYUTEIbHBIMU 3aMEUaHUSIMHU U YCIICIITHO
OTBETUJI Ha OOJIBIIYIO YacTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

Oyenka: 3
Onucanue xapaxmepucmuxu 8blnoanenus 3Hanus: OLUeHKa "ya0BI€TBOPUTEIbHO" CTABUTCS
CTYJCHTY, €CIIU OH BBITIOJTHIII OOJIBIIYIO YaCTh 33JJaHUH MPABUIHLHO MTPH HATHYUU HEKPUTHUECKUX
3aMeuyaHMil U yCIeIHO OTBETHII, IO KpaiiHell Mepe, Ha MOJIOBUHY JOMOJIHUTEIBHBIX BOIIPOCOB.

KM-5. Konrpoabnas padora Python Ne 2

®opmbl peaausanun: KomnsroTepHoe 3a1aHue

Tun koHTpoIbLHOrO MeponpusaTus: KonrponpHas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa mpoBOAUTCA B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAX C YCTAHOBJIEHHBIM IAKETOM sI3bIKa IMPOrpaMMHpPOBAHUS
Python. Jlng Hanucanust nporpaMM HE0OXOJIMMO HaJIWuMe CHELMATU3UPOBAHHOTO pelaKkTopa Kojaa
Python. Jlomyckaercs paboTa B COOTBETCTBYIOIIMX OHJIAMH-pelakTOpax U cpeaax pa3paboTKu Koja
nporpaMM Ha s3bike Python. JlnuTenbHOCTH KOHTpOJbHOW paboThl - 1 akagemMuueckuil dyac.
KonrtponbHas pabota TpeOyeT OT CTyAeHTa 3HaHMi A3blka Python B rutane coctaBneHus mporpamm.
[To pe3ynpTaTam BBIIIOJIHEHUS PaOOTHI M PEIIEHUS 3aJaHUi CTYJEHT MOKa3bIBa€T COCTABJICHHBIN
KOJ| IpOrpamMMbl U JAEMOHCTPUPYET BBINOJHEHHE IOJYYEHHON IPOrpaMMBbl HETOCPEICTBEHHO Ha
9KpaHe KomnbioTepa. I[IpoBepka paboThl MPOU3BOAMTCS IpernojaBaTesieM Ha wecre. [lpu
00CYX/IEHUU pe3ybTaTOB pabOThl CTYIAEHTY JOMOJHUTEIBLHO MOTYT OBITh 3a/laHbl MPOBEPOUYHbBIE
BOIPOCHI 110 TEME NMPONUIEHHONW YacTH JUCIMILIMHBI, OXBaThIBAIOIIEH CIIENYIOIINE pa3elibl U TEMBI
JUCLUIUIMHBL: - OCHOBBI cocTaBieHus (yHkuuil B Python; - cepmanuzanus u aecepuanuzanus
naHHbIX; - popmatsl Pickle u JSON. Ilpumeps! mogo6GHBIX BOIIpocoB npuBeaeHbl B "KoHTpoabHbIE
BONPOCHl Ha yMeHUA". AJBTEpHATUBHBIM BapHaHT MPOBEACHUS KOHTPOJIBHOMH pabOTHI -
JTUCTAaHIIMOHHBINA. B 3TOM citydae cTy/leHT BbINOIHIET paboTy yiajJeHHO Ha cBoeM KoMiibtoTepe. [1o
UTOTY BBINIOJHEHUSI pabOThl CTYIEHT JUCTAHIIMOHHO JEMOHCTPUPYET CBOM SKpaH KOMIIBIOTEpA C
OTKpbITON mporpammoit. OOcykeHre pe3yabTaToB padoThl MPOU3BOAUTCS B (popmare BUACOCBAZU
(BeOMHAp), T1IE CTYIEHT UMEET BO3MOKHOCTh OTBETHTh Ha COOTBETCTBYIOIINE BOIIPOCHI.

Kparkoe conepxanue 3a1aHus:
CryneHtaMm HEOOX0IMMO peann3oBaTh Ha si3bike Python criemyronme 3agaun. [Ipumepst
BAPUAHTOB 33/1a4 NpHUBeACHBI B "KOHTPOJIBHBIE BOIPOCH HA YMEHHUS .

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

‘ YMers: IIPUMEHSATH HAaBBIKH ‘ 1.CoctaButh noanporpammy-QyHKIMIO, KOTOpas
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COCTaBJICHUS MPOTPaMM Ha S3bIKE
Python s paboTsl ¢ 00beKTAMH U
daiimaMu JaHHBIX

3alpalnBaeT y NoJIb30BaTENsl HEKOTOPBII TEKCT U
BBIBOJIMT €0 Ha KPaH, 100aBIIsIs K HEMY CBOIO
«moanucky. Bmecre ¢ tem, QyHKIMS BO3BpalaeT
KOJIMYECTBO CUMBOJIOB B IIPUHATON CTPOKE U
JIONOJIHUTEIBHO pacreyaTbiBaeT JaHHYI0 HH(OPMAIIHIO.
2.MmeeTcst CIUCOK, 3all0JHEHHBIN pa3HOPOJHBIMU
naHHbIMU. HeoOxommo 3akoaupoBaTh MOANPOrpaMMy-
(GYHKIHIO, peaTU3YIONIYIO CICAYIOMNN (yHKIIMOHAT:
N00aBUTh, YAAIUTH UM IEPECTABUTD HIEMEHT Ha
YKa3aHHYIO0 TIO3UIMIO (Hymepalus HauuHaercs ¢ “17).
[Tonp30BaTenb MOXKET BBOJUTH HOMED JI€MEHTA(0B) U
3HaYEHUE HOBOT'O 3JieMeHTa. [lepeuenb noCTyNHbIX
JeUCTBUI MOXKHO MPEICTABUTh B BUJE IPOCTOIO MEHIO.
BriBecTH B KOHCOJIb HCXOAHBIN CIIUCOK U PE3YJIHTAT
paboThI MOANIPOrPAMMBI.

3.CocTaBuUTh ABE MOANPOrPaMMBbI:

IlepBast — cuuTaeT, CKOJIBKO pa3 3a/laHHast MOJCTPOKa
MOBTOpsieTCs B MOJHOMU cTpoke. Taxke TpeOyercs
OCYILIECTBUTD BBIBOJI HA KPAH IMOJIHOM CTPOKH U
HCKOMOM MO/ICTPOKH.

Bropas — ycunuBaet u 100aBisieT 3QPeKT «3X0» B
UCXO/HYI0 cTpoKy. Heo6xonumo Bce cTpouHble OYKBBI B
CTPOKE 3aMEHUTh Ha MPOINUCHBIE, a TIOCIEAHUNA CUMBOJI
CTPOKH Pa3MHOXHTb B 33JaHHOE YHUCJIO pa3 (3HaUYEHUe
YKa3bIBAETCs MOJIb30BATENIEM B KOJIE IPOTrPAMMBI).
4.CocTaBUTh NOAIPOrpaMMY-()YHKIIHIO, KOTOpast
NpUHUMaeT (MakCUMaJlbHO) TpH mapamerpa a, b, ¢ u
BBIUUCIIIET Ha UX OCHOBE CJeyIollee BhpaxkeHue: 2-a3
+4-b2 — 5-c. [IpoTecTHpoOBaTh MOJTYUYCHHYIO IPOTPAMMY
Ha pa3jMyHbIX IpUMepax. B ciydae, ecau B GyHKIMIO
IIpH €€ BbI30BE MEepPEeAAECTCA MEHBIIIEE KOJI-BO
napaMeTpoB, YeM 3TO TpedyeTcs, TO HE0OX0IUMO
MIOJICTaBUTh UX COOTBETCTBYIOIINE 3HAYEHUS 110
YMOJIYaHHUIO U BBIBECTH COIIPOBOAUTEIBHOE
nH(popMannoHHoe coodIienne. Pe3ynbrat paboThl
(GYHKLINHU TaKKe ClieyeT 0TOOpa3uTh Ha dKpaHe.
5.CocTaBuTh noanporpaMmy-(QyHKIHIO IPOBEPKU
BBEJICHHOI'O 3HAUYEHNUs HA TOJIBKO YMCIIO WIN TOJIBKO
TeKCT. B mepBoM citydae BO3BpalaeTcs YMCclIOBOE
3Ha4YeHue U Joruueckas nepemenHas “flagl”, Bo Bropom,
cTpokoBas nepemenHas u “flag2”. Ecnu nonbp3oBaTeneM
OBbUIO BBEJICHO HU TO, HU JPYTO€, T.€. KaKasi-To
OykBeHHO-TIM(POBasi KOMOWHAIINSI, TO TOHKEH ObITh
MIPOU3BEICH BBIBOJ] COOOIIEHHS 00 OIIMOKE U BO3BpAT
norudeckoi nepemeHHoi “flag0” cooTBeTCTBEHHO.
6.CocTaBuTh IOAIPOrpaMMy ITIOMCKAa HOMEpA JIEMEHTA B
KOpTE’Ke 10 ero 3HayeHuto. Eciau KopTex colep KUt aBa
M 0osiee yKa3aHHBIX 3JIEMEHTOB (OJJUHAKOBBIX MO
3HAYEHHMIO), TO BEIOMPAETCS COOTBETCTBEHHO CaMBbIil
nepBbIil U3 HUX. Eciu TpeGyeMblii a1eMeHT B KOPTEXe B
MIPUHIIUIIE OTCYTCTBYET, TO OTOOpPa3UTh
COOTBETCTBYIOIIEEe HH(OPMAIIMOHHOE COOOIIEHHE.

37




[IporecTpoBaTh NOTYyYEHHYIO TPOTPAMMY Ha
Pa3IMYHBIX TPUMEPAX.

7.3akoupoBaTh IPOrPaMMY 3aITMCH B TEKCTOBBIN (haiii
COJIEP’KUMOT0 33JaHHOT0 criiucka. CIIMCOK UMEEeT
MIYOMHY YPOBHS BJIOKEHHM paBHYIO 3. 3HaUCHUS
9JIEMEHTOB CIIHUCKA BRIOUPAIOTCS IPOU3BOIBHBIM
00pa3oM U MOTYT OBITh YHCIIOBBIMU 3HAYECHUSIMU U
CTPOKaMHU.

Nudopmanusi, 3anucannas B (aiti, 1oKHA OBITH
IpeJCcTaBiIeHa B unTaeMoil popme. Bee 3HaueHus
3JIEMEHTOB CIHCKA JIOJKHBI PAcIonaraThCs
nociuenoBarenbHo. Ms daiina 11t coxpaHeHust
IporpaMMma J0JKHA MPeIBApUTENIbHO 3apalluBaTh y
I10JIb30BATEJSL.

Ecnu nonp3oBarens BB HEAOMYCTUMYIO KOMOMHAIIMIO,
TO 3TO JOJIKHO COMPOBOXKIATHCS BHIBOJAOM
COOTBETCTBYIONIET0 HH(OPMAIIMOHHOTO COOOIIECHUSI.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OueHka "oTIMYHO" CTaBUTCS CTYJIEHTY, €CIIU OH
BBIMOJIHWIT BCE 3a/IaHUS MIPABUIILHO 0€3 KPUTUYECKUX 3aMEYaHUHN M YCIICIIHO OTBETHII Ha BCE
JIOTIOTHATEILHBIC BOTIPOCHI.

Oyenka: 4
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OLeHKa "Xopomio" CTaBUTCA CTYACHTY, €CJIH OH
BBIMOJIHWJI TPAKTUYCCKH BCE 3a/IaHUS MPABUIILHO C HE3HAYUTEIHHBIMH 3aMEYaHUSIMU H YCIICIITHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJTHUTEIHLHBIX BOIIPOCOB.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTneHka "yI0BIeTBOPUTEIIEHO" CTaBUTCS
CTYZICHTY, €CITU OH BBITIOJHIII OOJBIIYIO YacTh 33aJaHUI MPABUIIHLHO NP HATHYUU HEKPUTHUUECKUX
3aMeUYaHWi M YCIICITHO OTBETHII, TI0 KpalfHel Mepe, Ha MOJIOBUHY JOMIOJTHATEIHHBIX BOITPOCOB.

KM-6. Koutpoabnas padora Python Ne 3

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa MpOBOJIUTCS B
KOMIIBIOTEPHOM KJIacC€ Ha YCTPOMCTBAaxX C YCTAHOBJIEHHBIM MAaKETOM f3blKa IMPOrpaMMHUPOBAHUS
Python. /Ins Hanucanus mporpaMm HEOOXOAMMO HAJIMYME CIEHUAIN3UPOBAHHOTO PEAAKTOpa KOJa
Python. JlomyckaeTcst paboTa B COOTBETCTBYIOIIMX OHJIAWH-PEAAKTOPAX U cpeaax pa3paboTKu Koja
nporpaMM Ha s3bike Python. J[mUTENbHOCTH KOHTPOJIBHOW paboThl - 1 akajgeMHyeckuil dac.
KonTtponbHas pabota TpeOyeT OoT cTy/eHTa 3HaHUH s3b1ka Python B mtane cocTaBieHUs MPOTPaMM.
[To pe3ynbraTaMm BBINOJIHEHHUS paOOTHI W pEIICHUS 3aJaHUM CTYAEHT MOKA3bIBA€T COCTABIICHHBIN
KO TIPOTrpamMMbl U JEMOHCTPUPYET BBINOJHEHHE MOJYYEHHON IpPOrpaMMbl HEMOCPEJICTBEHHO Ha
9KpaHe KommbioTepa. I[IpoBepka pabOTBl NPOW3BOAMTCSA IMpernojaaBaTeneM Ha wmecre. llpu
00CYXJIEHUU pe3yNIbTaTOB pabOThl CTYAEHTY AOIMOJHUTEIBHO MOTYT OBITh 3aJaHbl MPOBEPOUHBIE
BOIIPOCHI 110 TEME NPOUIEHHON YacTH JUCLMIUIMHBI, OXBaThIBAIOLIEH CIIEIYIOIINE Pa3/ieibl U TEMbI
JUCIUIUIMHBL: - METOJOJOTHsl OOBEKTHO-OPHEHTUPOBAHHOIO IMporpammupoBaHus B Python; -
noHATHE 00BEeKTa, Kiacca, 0a30BOro Kjacca, METoJa Kiacca, HK3eMIUIgpa Kilacca; - OINUCaHHe
KJIacca, KOHCTPYKTOP Kjacca M BBI30B KJIacca; - METOJbI 3K3eMIUIIpa Kjacca, 'mycTou' Kmiacc; -
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npuniunsl  OOIL:  abcrpakuus, HacieoBaHUE, MONUMOP(GU3M, WHKANCYNIALUS; - JIOCTYI K
BHYTPEHHUM IIEPEMEHHBIM KJlacca, OFpPaHMYEHHUs] METOJOB Kiacca, METOJ 3K3eMIUIIpa Kiacca; -
MaTeMaTHYeCKUe pacdeThl ¢ npuMmeHeHueM oubmmorek NumPy u SciPy; - moctpoenne 2D u 3D-
rpaduKoB ¢ Kcnojb3oBaHueM Oubnaroreku Matplotlib. IIpumepbr mog00OHBIX BOITPOCOB MPUBEICHBI
B "KoHTponpHblE BOnpochl Ha yMeHuUs". AJbTEpHAaTUBHBIM BapUaHT IPOBEIEHUS KOHTPOJIBHON
palboThl - OUCTAHLMOHHBIA. B 3TOM ciyyae CTyIeHT BBINOJHSET pabOTy yJaJEHHO Ha CBOEM
KommbioTepe. [1o utory BeImogHeHHs pabOTHl CTYACHT IUCTAHIIMOHHO JAEMOHCTPUPYET CBOM dKpaH
KOMIIbIOTEPA C OTKpBITOH Mporpammoil. OOcyxaeHue pe3ysibTaToB paboThl IPOU3BOIUTCS B
¢dopmare BuaeocBs3u (BeOMHAp), /1€ CTYACHT UMEET BO3MOKHOCTh OTBETUTh HAa COOTBETCTBYIOIIHE
BOIIPOCHI.

Kpartkoe conep:xanue 3a1anus:
CrynenraM HE0OXOMMO peanu3oBaTh Ha s3bike Python crneayromue 3agaun, IpUMEHUB O
BO3MO>KHOCTH, 0230BbIC TPUHIIUITEI O0HEKTHO-OPUEHTUPOBAHUS TIPOTPAMMHUPOBAHUSI.
[Ipumepsl BapraHTOB 3a1a4 npuBeAeHbl B "KOHTpOIbHBIE BONPOCH HA yMEHHUS".

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: 0COOEHHOCTH 1.IIpuamumnsr OOIT B Python. Pexomennanuu u
UCIIOJIb30BaHUS METO/10B TpeOOBaHUS K COCTABJICHUIO KOJa IPOrpaMM Ha sI3bIKe
00BEKTHO-OPHEHTUPOBAHHOTO Python.

nporpammupoBanus B Python nms 2.MmnnemenTanust ocHOBHbIX npuHIUnos OOII B
peleHust 3aJad MaTeMaTHYeCKuX Python. A6ctpakius. [Ipumepsl.

pacueroB U YHUCIIEHHOTO 3.Kuacc, ak3eMIuIsip ki1acca, METOJI IK3eMILIspa Kilacca.
MO/JICJINPOBAHUS 4.AtpubyThl 1 MeTOJIbI Ki1acca. OnucaHue Kiacca.

5.KonctpykTop kiacca. Be13oB koHCTpyKkTOpa. Co3naHue
9K3EMIUISIPOB KJlacca.

6.mMnnemenTanus ocHoBHbIX NpuHIUnos OOII B
Python. HacnenoBanwue. [Ipumepsr.

7.bazoBbi kiace. Knacc-nacnennuk. Ilycron
KOHCTPYKTOp Kjiacca. @yHKIIMU-METOBI Kilacca.
8.MmniemenTanus ocHOBHbIX puHIunoB OOII B
Python. ITonumopdusm. Ilepeonpenenenne MeTo10B.
[Ipumepsr.

9. Mmmnementanus OOII B Python. Muakancymnsuus.
OO6macth elicTBHS IEPEMEHHBIX M METOJIOB KJlacca.
JlocTyn Kk nepeMeHHbIM Ki1acca. OrpaHUYeHMsI U 3alIUTa.
[Ipumepsr.

10.ITonstue o6bexra B Python. Knace Objects. Knacc-
Meron "nexoparop'.

11.0cHoBHbIe KOMaH 1Bl OMOaOTEKH NumPy.

O YHKIIMOHAIBHBIE BO3MOKXHOCTH. [IpuMepsl.
12.Maccussl 1 Matpulisl B Python. Peanuzanus B pamkax
Moyssi NumPy.

13.0OcHoBHBIE KOMaHAbI OnbIHOTEKN SCiPy.

D YHKIIMOHATIBHBIE BO3MOKHOCTH. [IprMepsl.
14.0OcHoBHbIe KOMaH bl OMOIMOTEKH Matplotlib.

D YHKIIMOHATIBHBIE BO3MOKHOCTH. [IprMepsl.
15.ITocTpoeHne ABYMEPHBIX Tpa(UKOB C TOMOIIBIO
Matplotlib. Ctunuctuyeckoe opopmienue rpaduxos.
16.ITocTpoeHune TpeXMEpHBIX TPapUKOB C TOMOUIBIO
Matplotlib. Ctunuctuyeckoe opopmienue rpadukos.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Onucanue xapakxmepucmuxu 8blnoaneHus 3uanus: OueHka "0TIMYHO" CTaBUTCS CTYJICHTY, €CIIU OH
BBITIOJTHIIT BCE 33JJaHUS MPABUILHO 0€3 KPUTHUCCKHUX 3aMEYaHHUI U YCIICIIHO OTBETHJI Ha BCE
JOTIOTHATEIbHBIC BOIPOCHI.

Ouenka: 4
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "Xopono" cTaBUTCA CTY/ACHTY, €CJIH OH
BBIMOJIHWJI IPAKTUYCCKH BCE 3a/IaHUS MPABUIILHO C HE3HAYUTEIIbHBIMH 3aMEYaHUSIMU H YCIICIITHO
OTBETHJI Ha OOJIBIITYIO YaCTh JIOTIOJHUTEIHHBIX BOIIPOCOB.

Ouenxa: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yI0BIeTBOPUTEIILHO" CTaBUTCS
CTYJCHTY, €CJIM OH BBITIOJTHIII OOJIBIIYIO YaCTh 3aJIaHUM MPABUILHO MPH HATHYUHA HEKPUTHUCCKUX
3aMEUYaHWi U YCTECIIHO OTBETHII, IO KpalfHel Mepe, Ha MOJIOBUHY JOMOJIHUTEIHHBIX BOITPOCOB.

KM-7. Kontpoabnas padora LabView Ne 1 (IT)

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHue

Tun KoHTPOABLHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MEPONPUATHSA: 3aHIATHEC MPOBOJUTCS B KOMIIBLIOTEPHOM
kinacce kadeapsl JIUT. CrymeHThl TOJMy4arOT 3ajaHue Ha pa3paboTKy mporpammsbl. Ilocie
pa3paboOTKH MPOrpaMMBbI TIPOBOJUTCS KpaTKas Oecela IO TEOPSTHYSCKUM W MPAKTHICCKHM
BOIPOCAM, CBSI3aHHBIM C BBIITOJHCHUEM 3a/1aHUSI.

Kpartkoe conep:xanue 3a1aHus:
1. Ucnonw3ys nannbie Tadauusbl 1, co3nate BUpTyalbHbIH npubop B cpeae LabView.
2. B Buze komMmMeHTapusi 700aBUTh peanu3yeMyto (DYHKIIMIO Ha TTaHeTu mpudopa.
3. PeanuzoBath HeMpepbIBHBINA PEKUM pabOTHI MPUOOpa 10 HAXKATHUS KHOMKH OCTaHOBA.
4. CocTaBUTbH OTYET BHITIOJIHEHUS 3aJaHUS.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE TMOHATUS U 1.IlonsiTHE BUPTYaTILHOTO NMPUOOpaA U BUPTYaIbHOTO
IIPUEMBI rpau4eckoro noxnpudopa. CoctaBHbIe YaCTH BUPTYaJILHOTO MpHOopa,
nporpammupoBanus LabView MX B3aMMOCBS3b Y HA3HAYCHHUE.

2.JIunieBas maHenb BUPTYyaIbHOTO MPHOOpPA: HAa3HAYEHHE,
CBA3b C OJIOK-TuarpamMmoii npudopa. OcodbeHHOCTH
pa3MelieHusl 3JIEMEHTOB Ha JIMIIEBOI MaHeIu U OJI0K-
auarpaMme. ABTOMATH3UPOBAHHBIC PEKUMBI
KOMITOHOBKH 3JIEMEHTOB Ha JIMIIEBOM MaHEeH.

3.Pexxum otnaaku B LabView. Pexxum momrarosoro u
HEMPEPHIBHOTO UCIIOIHEHUS IPOTPaMMBIL. 3aJlaHUE TOYECK
OCTaHOBa. Pe:XUM TOJICBETKH ITyTEM MTPOXOKICHUS
MOTOKA JTAHHBIX U UCTIOJHSAEMOTr0 OJI0Ka.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00'bEMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-8. Konrpoabnas padora LabView Ne 2 (II)

®opmbl peaquzanun: CMmemanHas Gopma

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHus1 KOHTPOJIbHOT0 MePONPUATHUS: 3aHATHE MPOBOJAUTCS B KOMITBIOTEPHOM
knacce kadeaper JIUT. CrynmeHTsl MoNydaroT 3aJaHue Ha pa3paboTky mporpammbl. I[locne
pa3paboOTKH MPOrpaMMBI TIPOBOJUTCS KpaTKas Oecela IO TEOPSTHYSCKUM W MPAKTHYCCKHM
BOIPOCaM, CBSI3aHHBIM C BBIMIOJTHEHUEM 33JJaHUSI.

Kpartkoe cogep:xxanue 3aganus:
1. Ucnonw3ys nannbie Tadauusbl 1, co3nate BUpTyalibHbIH pudop B cpeae LabView. [Ipu
CO3aHUU ITPUOOPA UCIIOIB30BATh CTPYKTYPBL, CABUTOBBIE PETUCTPHI U TYHHENU. X - 3HAUEHUE
BXOJIHOM BETMYMHBI, 33/1aBA€MOT'0 TIOJIb30BaTENIEM Yepe3 MaHelb BUPTYaTbHOTO Mpudopa.
2. Co3gaHHbIi IPUOOP OPOPMHUTE KaK BUPTYaIbHBIN MOATIPHOOP.
2. CocTaBUTh OTYET BHIIIOJIHEHUS 3aJaHUS.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

y . JTabnuuya 1. MapameTpbl curHana
MCThb: IIOCTPOCHUC KaHaJIOB No. | Cryaert CHaTR T
XXXX ]
M3MEPHUTEIBHBIX cCUCTEM c . ol s s z=6x- Y-
npuMeHeHueM nakera LabView '
;Tabnuua 1. MapameTpbl curHana
No. | CryaeHt CurHan X CurHan Z
2. | X0 X| OkHo 88043 Z‘:
Z=2X-)(@+1)
2 . =1
Tabnuua 1. NapameTpsl curHana
No. | Cryaent CurHan X Curvan Z
1| Xoox X, Perynatop i
Z=3X+ )i
3
Onucanue MKaJabl OLICHUBAHUA:
Oyenka: 5

Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "XopoIio" BEICTaBISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "yI0BIEeTBOPUTENILHO" BEICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Buner conepxut 2 Bompoca TEOPETUIECKOT0 XapakTepa - mepBbiid o yactu MatLab, BTopoii -
no yactu Simulink cooTBeTcTBeHHO. [IprMepsI BOIpocoB B OujieTax nmpuBeneHbI B “Bompockl,
3aganust, ounetsr”. Beero nocrymno 40 6uieTos.

IIpouenypa npoBenenust

OK3aMeH MpOBOJIUTCS B KOMIIBIOTEPHOM KJacceé Ha YCTPOWCTBAaX C YCTAHOBIIEHHON cpenoi
MaTeMaTHYeCKUX pacyeToB M MojenupoBaHus MatLab u pacmmpenus Simulink kak cpeactBo
rpadu4ecKoro MporpaMMHUpOBaHHs. Bpemss Ha MOATOTOBKY K OTBETYy - He Ooinee 45 MHH. OT
MOMEHTa Nojy4eHus Ouiera. Dk3aMeH TpeOyeT OT CTyJeHTa 3HaHUM KomaH] cuctembl MatLab,
dyHKIMOHANA CTPYKTYpHBIX OyloKOB cucteMbl Simulink, HaBbiKOB paboTel B MatLab B mane
HalMcaHus NporpaMM M coctaBieHus cxeM B Simulink. OTBer Ha Bompockl Oumiera CTYAEHT
IPOM3BOIUT YCTHBIM 00Opa3oM. CTyIeHTY PEKOMEHAYeTCsS B IPOIEecCe MOATOTOBKH COCTABHUTH
OCHOBHBIC TE€3UChl B paMKaxX OTBETOB Ha BOINPOCHl Owusera B MNUCbMEHHOW ¢opme. Ilpu
HEOOXOIMMOCTH CTYACHTY MOTYT OBITh 3a[aHbl JOTIOJHHUTEIBHBIE BOIIPOCH KAK TEOPETUIECKOTO (B
yCTHOM (opMme), TaK U MPAKTUYECKOTo xapakrepa. B mocieaneM ciyyae, CTyIE€HTY MOXXET ObITh
MPEIUIOKEHO Pealin30BaTh COOTBETCTBYIONIYIO 3a1ady B cpeae MatLab u Simulink, cocraBuB kon
IporpaMMbl HETIOCPEACTBEHHO Ha KommbioTepe. [1o pe3ynbraTaM BBIIOIHEHUS JOMOJHUTEIHLHOIO
3aJaHus CTYJCHT IOKa3bIBaeT COCTABICHHBIH KOJ MPOTPAMMBI U JEMOHCTPHPYET BBITOJHEHHE
HOJYyYeHHOM TMporpaMMbl HEMOCPEICTBEHHO Ha OJKpaHe KommbloTepa. IlpoBepka paOoThbl
MPOM3BOJUTCS DK3aMEHATOpoM Ha Mecte. [IpuMepsl momoOHBIX 3alaHWil TaKKe TPUBEICHBI B
"Bonpocsl, 3aganus, Owiersl". J{MCTaHIMOHHBIM (hopMaT MPOBEJEHUS PK3aMeHa JOMYyCKAeTCs B
OTJENBHBIX CUTYaIUsX, YCTAHABIMBAEMBIX PYKOBOJCTBOM Kadeaphl-pa3padOTyuKa JUCIUTLIIHHEL,
MHCTUTYTAa Kak aJMUHUCTPATHUBHOM €IMHHMIIBI M BCEro BBICHIETO YYeOHOIrO 3aBEeICHUS
(ynuBepcutrera). B 3TOM ciiydae CTYIOEHT MOJy4aeT BONPOCHl Omiiera Mo 3JIEKTPOHHOM Modre.
[ToaroToBka cTyAeHTa MPOU3BOJUTCS AUCTAHIIMOHHO C IPUMEHEHHEM CpeAcTB Buaeodpukcanuu. I1o
OKOHYAHUIO TIOATOTOBKM CTYJEHT OTHpPABISET CKAaHUPOBaHHYIO Komwio (wimm (oTo) cBomMX
PYKOIMCHBIX MaTe€pHajoB, COCTABICHHBIX B pAMKax MOATOTOBKHU IPU OTBETE Ha BOIIPOCHI IK3aMEHa.
OO6cyxneHre pe3yiabTaToB paboThl MPOU3BOAUTCA B (hopMaTe BUAECOCBA3H (BeOMHApP), TAE CTYIEHT
UMeeT BO3MOXHOCTb OTBETUTh Ha COOTBETCTBYIOLIME BOINPOCHI 3K3aMeHaTtopa. Ecim cTyaeHT
MOJIyyaeT JOMNOJIHUTENbHON 3ajaHue, TpeOytomiee paboOThl Ha KOMIIbIOTEpe (HamucaHue
OpOrpaMMbl), TO 3TO IMPOU3BOAMUTCS B PEAJbHOM pEXHME BPEMEHH C JEeMOHCTpalued sKpaHa
KOMIIBIOTEpaA CTYyJIeHTa Mpu OTKpbITON cpeae MatLab u Simulink.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerennus/Muankarop: N-2onk-5 JleMOHCTPUPYET 3HAHUE OCHOBHBIX apXUTEKTYP
BBIYMCIIUTENIbHBIX CUCTEM, IPUHIIAIIOB alllapaTHOrO B3aMMOAEHCTBUS y3J10B U yCTpoilcTB DBM

Bomnpocel, 3axanus

BerineauTs sHaYenne Bupaxenus npu a = 30°

B-1 (\/E+ 1}715in2r.r

1 . V3(sin(15° + &) — sin &)

Pa3n0smuTh MHOTOUIEH HA MHOMKHTETH
3
2./ T ¥ -2 — 8ly + 162
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VIpoCTHTE BBIpaKEHHE

| 2a . ( 3 3 ) . 3
3. A a+1 \(a—-1)? a?2-1/ a®-2a+1
Pewmnrh ypasHenue
4| Bl (x+ 1)x +2)(x + 3)x + 4) =24
Pewmts cucremy ypasneHmii
S5x—3y =10
5, | #l {Bx+3y=29
Pewnts ypasHeHHe
6 H-1 4x+1_6x = 2_9x+1

Peluts cHCTEMY YpaBHEHHH

9% =277
7.« [813':—3*=243
Haiiti npon3soanyio GpyHKIHH:
3 5
8. YT ok
BBIuHCIHTE CleAYIOMIHH HHTETpan
2
0-5 J. (cus 2x + 6sin i) dx
2
9. x
Iloctponts Tpexmepubiii rpadgmk dynkunn z = f{x,y). Jluanaszon uamMeneHus
T1-1 | mepemennsix x, y = -5 ... 5. @urypa — anaunTauecknii napaGonons.

10. 20 + 5y

[loctponts rpadwk B TNONAPHBIX KoOpAMWHATAX. J[HANA30H HM3MEHEHHS
I1-4 | aprymenta @: -3n/4 ... w/4, mar Bapuauun n/50. durypa — OKpyKHOCTB.

11 . cOs ¢ — sin @

Bbraueants 1BoHHON HHTErpan

12
P-1 jj(Bx’ —2x3) dydx
01

12.
13.IlepeyeHb HEKOTOPBIX JOMOIHUTEIBHBIX BOIIPOCOB JJIsl IPOMEXYTOYHOM aTTeCTalluu B
dopme 3x3ameHa o yactu MatLab qucuurminHer:

- Tunsl nanubix. Yucna. [lepemenHsbIe.

- MaTemaTnueckue BbIpaKEHUS U ONEPALUU C HUMH.

- KoMmnekcHele yncna.

- [loctpoenne rpadKoB JEKAPTOBOM MIIOCKOCTH.

- UreHue u 3anuch B Qailisbl.

- YcIioBHBIE OIIEpaTOpHI.

- H{uKIBIL.

- OyHKIMH.

- CUMBOJIBHBIE BBIPAKEHUS.

- Pemienne ypaBHEHHUH, CHCTEM U HEPABEHCTB.

- IuddepenurpoBanue.

- UnTerpupoBanue B aHaIUTHYECKOM (popme.

- UucneHHOe MHTETPUPOBAHUE.

- Psane1 m mpepensl.

- TpexmepHas rpaduka. [ToctpoeHue noBepxXHOCTEH.

- I'paduueckuit unTepdelic moap3oBaTens.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.1.2. Kakas komanga B MatLab ocymiecTBisieT penieHue JIMHEHHbIX YpaBHEHUN U CUCTEM
ypaBHEHHUI B aHAMUTHYECKOH popme?
OTBeThI:
1) solve
2) dsolve
3) fsolve
4) find
5) fzero
Bepnsiit orBert: 1.
2.1.3. Kakas komanza B MatLab BxirouaeT oToOpakeHue TUHUIA KOOPAWHATHOM CeTKU Ha
rpaduxe?

43



OTBETHI:

1. 1) axis

2) grid
3) hold
4) line
Bepnsiii otBer: 2.
3.1.4. Kakast u3 HmKenpuBeJeHHbIX KoMOnHamii B MatLab ocymectBnsieT Boiaenenue 3-ero
croJidria MaTpuiel A pazmepom 3x3 ?
OTBeThI:
1) A[3, ]
2) A[3, 3]
3) Al 3]
4) Al~, 3]
Bepnpsiii otBer: 3.
4.1.9. Kakum oOpazom peanuzyercs B MatLab onepariust J0ru4eckoro OTpuiianusi Ha IpuMepe
nepeMeHHoit "x" ?
OTBeTHI:
1) Ix
2) ~X
3) "X
4) not(x)
5) non(x)
6) neg(x)
Bepnpsiii otBer: 2.
5.1.10. Kakas komanma B MatLab no3Bosier cTpouth rpaduku QyHKIUI, 33 JaHHBIX B
aHanutuyeckout popme ?
OTBeTHI:
1) plot
2) ezplot
3) fplot
4) mesh
5) plot3
BepHnpniii oTBeT: 2.

2. Komnerenuust/Muauxarop: N/1-lonk-7 JleMoHCcTpUpyeT 3HaHHE NPUHIMIIOB
(GYHKIIMOHUPOBAHUS LU(POBBIX AJIEKTPOHHBIX YCTPONUCTB M BO3MOYKHBIX MPUYMH BOSHUKHOBEHHUS
HEUCIIPAaBHOCTEN B HUX

Bonpocsl, 3aganus
1.bunet Ne 1
1. CumBosbHBIE BhIpaxkeHUs: B MatLab. Pemienue MuHeRHBIX ypaBHEHU aHaTUTHUYECKUM
cniocodoM. CuctemMsl TMHEHHBIX anredpandeckux ypaBHenuii (CJIAY). Meron oGpatHoi
MaTpulbl. BcTpoeHHbIe cpeicTBa pelieHus cucteM ypaBHeHuil. ['paduyeckuit cnocod
peleHus: ypaBHEHUN U cucteM. [lonydeHre YuCIEHHOTO pe3ynbTara.
2. OcHoBHble aeiicTBud ¢ 6;okamu. Tumnbl cucreM Simulink. O6miee onrcanne 6MOIMOTEK
Simulink.
2.buier Ne 3
1. CumBosbHBIE BhIpaxeHHs: B MatLab. Pemenue nuHeiiHbIX ypaBHEHUH aHATUTUYECKUM
cocoboM. Cuctembl TMHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY). Merox oOpatHoit
MaTpulbl. BcTpoeHHbIe cpeAcTBa pelieHus cucteM ypaBHeHuil. ['paduyeckuii cnocod
peleHus: ypaBHEeHUM U cucteM. [loayyeHne YncieHHoro pe3ynbrara.
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2. OcHoBHble aeicTBus ¢ 6mokamu. Tumel cucreM Simulink. O61ee onucanue OUOIMOTEK
Simulink.

3.buner Ne 4

1. Buzyanu3zanus nanaeix B cucteme MatLab. Tpexmepnsie rpaduku. [Toctpoenue
ocBelIeHHOM moBepxHoctu. dopmaTupoBanue rpadukos. PenaktupoBanue CBOWCTB rpaduKoB.
[Tanens nHCTpYMEHTOB rpaduueckoro okHa. Bpamenue ¢urypsi. [[BeToBas cxema okpacku
¢urypsr. OTobpaskeHne IBETOBOH IIKAIbI HAa TpaduKe.

2. ®UIbTpHI ¢ KOHEYHON MMITYJILCHOM XapakTepucTukoi. CpencTBa co3manusi GuibTPOB ¢
KOHEYHOU UMITYJIbCHOM XapaKTEPUCTUKOM.

4. bunet Ne 5

1. KommuiekcHsle uncia. OCHOBHBIE ONEpaliii U KOMaHbl. BEKTOpbI 1 MaTpHIlbl B
KOMILJIEKCHOM IpeACTaBiIeHUU. JIOrMuecKuil TUI JAHHBIX U JIOTHYecKue onepaunu. Onepanuu
OTHOLIECHHUS.

2. IloacucTeMbl BETBIEHUS UCIIOIHEHUS porpaMM. Mackupyemslie nojacuctemsl. [Tlapamerpsl
MaCKHUPYEMBIX MTOJICUCTEM.

5.buner Ne 6

1. Tabmuner B cucteme MatLab. Co3znanue Tabiuimpsl. @opmupoBaHue TaOIUIl U3 MACCHBOB,
CTPYKTYp U stueek. Oneparuu ¢ Tabnunamu. JlocTyn K OTAeNbHBIM 3JIEMEHTaM WM YacTH
tabnuiel. JlobaBiieHue U yaneHue cToJI0NoB U CTPOK. MI3MeHeHne 3aroj0BKOB CTPOK U
cTon6110B. OCHOBHBIE CBOWMCTBA TAOMUIIBI, UX PEAAKTHUPOBaHKE. 3arpy3Kka U CYUTHIBAHUE
Ta0JINIl U3 TEKCTOBBIX (PaAIJIOB M 3JEKTPOHHBIX Tabmul. CoxpaHEeHUE U 3aITUCh Ta0JIHII B
(baibl.

2. bubnuoreka 6JI0KOB TeHepaluy curaaia. bubmmoreka 6J0KOB 0TOOpaKeHHS CUTHAIIA.
6.buner Ne 7

1. DnemenTapHbie pyHKIMHU cucteMbl MatLab. Apudmernyeckre onepaTropsl.
AnreGpanyeckue, TPUTOHOMETPUYECKHE, TUIIEPOOTUIECKIE U HKCIIOHEHIMAbHbIE (DYHKIIUN
(mpsimble 1 oOpaTHbIe). OKPYTIICHHE YHCEN.

2. lludposas punsrpanms B Matlab. [Tonyuenne AUX u ®UX ¢unbtpa. [Tonyuenue
NEPEXOIHOM U UMITYJILCHOM XapakTepucTuk ¢puibTpa. [lonydenue peakiuuu puibTpa Ha
BO3/JEICTBUE MPOU3BOJIBHOTO BUAA.

7.bunet Ne 8

1. Busyanuzauus ganssix B cucteme MatLab. J[BymepHsbie rpaduku. I[Toctpoenue rpagukos,
3a/laHHBIX B apameTrpuueckoil popme. [loctpoenue rpagukoB B MOIAPHON cucTeME
KOOpJUHAT.

2 .bnoxu ynpaBieHus MPOXOKAEHUEM cUTrHama. bioku ynpaieHus aTpudyTamMu cUrHasia.
bnoku 3a7epKKN U XpaHEHUs CUTHAJIA.

8.bumer Ne 10

1. Busyanu3zanus nanssix B cucreme MatLab. Tpexmepnsbie rpaduku. [Toctpoenue rpadukos
MOBEPXHOCTEN ¢ (DYHKIIMOHATBLHOM OKpackoil siueek. [IpeacraBienre moBepxXHOCTH B
cronbuyarom Buze. [Toctpoenre o0beMHBIX CTONOUATHIX TuarpaMM. CTHIIMCTHYECKOE
odopmIteHue.

2. Pa3pabotka nudposoro ¢punsTpa ¢ momoribio 610ka tuna «Lowpassy. PazpaboTka
nudposoro ¢punsTpa ¢ momotnipio «kFDATool». PazpadboTka nudgpoBeIXx GHIBTPOB C TOMOIIHIO
6a30BbIX OJIOKOB.

9.buner Ne 11

1. Koncrpykiun ynpasienus B cucreme MatLab. Opranusaiys BETBICHUS JIOTUKU
nporpammel. OnepaTopsl yciIoBHOTO nepexoja. Ilocrpoenune nukinos. JloCpoUYHBIi BBIXOA U3
UK, TIEPEXO0/1 K CIIEAYIOIIeH uTepanuu. 3aBepiieHne padoTsl mporpaMMel. OTiaaka Koja
IPOrPaMMBI.

2. biok okpyrienus. ['pynma 6;10KoB onepanuii ¢ MaTpullaMH U BeKTopamu. ['pynna 6;10koB
00pabOTKHM JaHHBIX B MAaTEMaTUYECKON CTATUCTHUKE.

10.Buner Ne 12
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1. ITomuaomsl. CocTaBiieHHE U 3aIIICh MHOTOWIEHOB HA OCHOBAaHUH UX M3BECTHBIX

ko3 urmenToB. PaznokeHne MHOrowsieHa Ha MHOXKHTENU. [ToMck KopHEel MHOTOWICHA.
Pewienne npocTsIX JIMHEWHBIX U HEJIMHEWHBIX YPaBHEHHUN. [IefCTBUS HaJl MHOTOWICHAMM:
M0JICTAHOBKA 3HAYEHUI, YMHOXKEHUE, JIeTICHHE.

2. I'pynma 6;10k0B apudmernueckux onepanuid. ['pymnmna 6J10KOB MPOCTEUITNX MATEMATHUECKUX
¢byukuuii. ['pynmna 6;10k0B onepaiuii ¢ KOMIIEKCHBIMU YHCIIAMHU.

11.buner Ne 13

1. I'paduueckuii uarepdeiic nmonp3onatens (GUI) B cucreme MatLab. ba3zoBbie mpuHIIUTIBI
noctpoenus. CpeactBo GUIDE u penakrop dhopm. Pabogast 0651acTh, maauTpa HHCTPYMEHTOB,
riaBHoe MeHio. [lonsitue «rpaduueckuii 00bekT». OCHOBHBIE KOMIIOHEHTHI HHTEpdeiica:
KHOTIKH, CIIICKH, TEKCTOBBIE TIOJIsI, IEPEKIII0YaTeN!, OcH U T.1. OOpaboTunku coOBITHI
00beKkTOB. M-(ailst ¢ KoJJoM MporpaMMbl onMcaHus (YHKIHIH-00paObOTIMKOB.

2. YpasiisieMble I0ACUCTEMBI (yrIpaBieHUe ypoBHEM). [TapameTpsl yIipaBisieMbIX IOACUCTEM
(ynpaBiieHue ypoBHEM). YTpaBiisieMble MOJICUCTEMBI (YIIPaBICHHUE YCIOBUEM — TPUTTEPHBIE).
[TapameTpsl yrpaBiasieMbIX HOACUCTEM (YIIpaBIEHUE YCIOBUEM — TPUTTEPHBIE).

12.buner Ne 17

1. CumBoIBHBIC BEIpaxkeHUs B MatLab. Berauciienne HHTErpajioB B aHATUTHIECKOH (hopme.
Heomnpenenenusie u onpeaencHHble HHTErpaiibl. [[BOMHbBIE 1 TOBTOPHBIE HHTETPAIHI.
[TosryueHue 4UCIEHHOIO pe3yJbTaTa.

2. OuIbTp CKOJNB3SIIEro cpeaHero. [lpuMenenue afanTUBHOM MOACTPOUKH «4acTOT
peXEKInn» QUIBTPA CKOJIB3SIIIET0 cpenHero. [oBbImenHne 3aTyxaHusl B OJI0CE 3arPakICHHS
(buIbTpa CKONB3SIIEr0 CPETHETO C MOMOIIBI0 JononHuTeasHoro GHY.

13.buner Ne 18

1. Busyanusanus nansbeix B cucteme MatLab. JIBymepHsbie rpaduku. HTepakTHBHBIC
neiictBusl. PenaktupoBanne rpaikoB ¢ TIOMOIIBIO TTAHEIH HHCTPYMEHTOB TPapuIecKOro
okHa. /fobaBneHune Ha rpaduK pa3TUYHBIX 00BEKTOB — TEKCTOBBIX HAIMHUCEH,
MH(POPMALMOHHBIX METOK, (puryp u np. Mi3amenenne macmrada u mpeaesoB 0TOOpakeHUs
rpa¢puka. OtoOpa’keHre JUHUHN CETKH.

2. I'pynimia 6J10KOB OTIpeiesICHHs] KOPHEW YpaBHEHUN 1 3HAUYCHUN MOIMHOMOB. [ pymnmna 6510k0B
peanu3zanuu o0bekToB Matlab. ['pymnna 0710K0B JIorn4eckux oneparuii 1 moOUTOBBIX
onepaunui.

14.buner Ne 19

1. Sdeiiku u MaccuBhl siueek. basoBwie oneparuu. Co3nanue, JOCTYM K AIEMEHTaM,
ocobenHocTH npuMmenenus. [IpeobpasoBanue Tunos qaHHbIX. Co3/1aHUE MacCHBa TYEEK U3
CUMBOJIbHBIX cTpoK. Co3/laHue MaccuBa sYeeK U3 OOBIYHBIX MAacCUBOB. Buzyanuzauus
COJIEP’)KHMOT'0 MaCCHBOB SUEEK.

2. beictpoe npeobpazoBanue Oypre. DPdekT «pacTexkanus CreKTpa» u 6oprda ¢ HUM.
15.buner Ne 20

1. CumBosbHBIE BbIpaxeHHs B MatLab. Boruricnenue npenenoB GyHKIMM, MperIcTaBICHHbBIX B
aHanmuTHuecKor ¢opme. Psansl. Beranciaenue cymm u mpousBefieHui paja. Paznoxenue B psj
Tennopa. [lomydyeHre 4ncaeHHOTO pe3ybTarTa.

2. Knaccugukanus npuHIMIOB yipasieHus notokom. [Toacucremst If — If Action Subsystem.
[Toacuctemsr Switch Case — Switch Case Action Subsystem. IToacuctemsr For Iterator
Subsystem. IToncucremsr While Iterator Subsystem.

16.buner Ne 21

1. OcHOBHBIE THITBI JaHHBIX cucTeMbl MatLab. BemectBennsle yrcia B (hopmaTe ¢ miaBaromien
3aMATol U LIeJIOYUCIEHHOM TpeacTaBieHnH. CUCTEMHbIE U CUMBOJIBHBIE KOHCTAHTHI.
CrniernanbsHble cMMBOJIBI. CHMBOJIBHBIN THIT AaHHBIX. ONepaluy co CTPOKaMHu.
[IpeoOpazoBanre CUMBOJIOB U CTPOK.

2. bubnnoreka 6JI0KOB TreHepanuu curHana. bubnuoreka 6J0KOB OTOOpaKEHUS CHUTHANA.
17.buner Ne 22
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1. MaTErppoOBaHne aHATMTUYECKUX BbIpaXEHUM. BbruncieHne onpeaeneHHbIX HHTETPaloB.
YuciieHHbIe METO/Ibl MHTErpUpOBaHus PpyHKIMi: MeTon Tpanenuid, Cumncona. KpatHeie
UHTETPAJIbI.

2. Knaccudukarus mudpoBsix GuibTpoB. OCHOBHBIC TOAXOBI K pa3padoTKe 1U(PPOBHIX
GUIBTPOB.

18.buner Ne 23

1. CumBonsHBIE BeIpakeHust B MatLab. Haxoxxnenue Hynel ¢pynkuuu. Pemenne ypaBHeHU
OTHOCUTENBbHO HYJs. [lorpemHocTs Beruncienus. MecnenoBanne GyHKIUN Ha SKCTPEMYMBI.
['paduueckue METOIbI.

2. OcHoBHbIE cBenleHus 0 makete Simulink. Mecto maketa Simulink B 3agauax moaenupoBaHus
U3MEPUTENBHBIX M BBIYUCIUTENBHBIX cucTeM. OpopmiieHHEe CXeM MOJIeTUPOBAHHS.

19.buner Ne 24

1. ®aiinel B cucteme MatLab. Tumneb! daiinos B cpeae MatLab. Mactep nuMnopTa JaHHBIX.
OCHOBHBIE BO3MOXHOCTH I10 B3aUMOJICHCTBHIO ¢ (aillaMu: OTKPBITHE, YTEHHUE, CO3JJaHHeE,
3anMch, u3MeHeHue. CUUThIBaHUE JAaHHBIX B MaTpully, CTpoKy. Onepauuu ¢
dopmatupoBaHHBIMU (aiinamu. [TapameTpsl 1 yCTaHOBKM BBOJAa-BbIBOJIA JaHHBIX. PaboTa co
CrenuaIM3upOBaHHBIMU (aiimamu. OToOpakeHHe COAEPKUMOTO (aiyIOB B KOMAHIHOM OKHE.
2. Hudposas ¢unbrpanus B Matlab. [Tonydenne AUX u @UX dunbtpa. [lonydyenue
NEPEeXOAHON U UMITYJIbCHOM XapakTepucTuk (uibtpa. [lomyyenne peakuuu GuiisTpa Ha
BO3/JEICTBUE NPOU3BOJIBHOTO BUAA.

20.buner Ne 25

1. Busyanusanus nanseix B cucteme MatLab. JIBymepnsie rpaduku. ['paduku B
norapudpmuueckom macmrade. [Inockue kpyroseie auarpammbl. CTon04aTeie AMArpaMMBbI.
['ncrorpamma. I'paduxu nectHnyHoro tuna. I'paguku ¢ oToOpaskeHHEeM 30H MTOTPELIHOCTH.
I'paduku TUCKPETHBIX OTCUETOB (PYHKIIMH.

2. Unterpatop-rpedbenyarsiii punbtp. PazpaboTka KOppeKTHUpyOLMEro GuiabTpa 1iasi CHUXKEHUS
HEPaBHOMEPHOCTH TOJIOCH TPOIYCKAaHUSI HHTETpaTop-rpedeHyaroro GpuibTpa.

21.buner Ne 26

1. I'paduueckuit unrepdetic monp3onarens (GUI) B cucreme MatLab. ba3zoBsie npuHIUTIBI
noctpoenus. CpenctBo GUIDE u penaktop popm. CtannaptHele mabdnonsl. Pabovas o061acTs,
NaJuTpa MHCTPYMEHTOB, I1aBHOE MeHI0. [lonsATue «rpaduueckuit 00bekT». OCHOBHBIE
KOMITOHEHTHI HHTep(eiica: KHONKH, CTUCKHU, TEKCTOBBIE MOJIS, IEPEKIIIOYATENH, OCH U T. 1.
Bpayszep o0bekToB. UHCTIEKTOp CBOWCTB 00BHEKTOB. [1apameTpsl 00bEKTOB.

2. Knaccudukanus npuHIUIOB yrpasieHus motokom. [loacuctemst If — If Action Subsystem.
[Toacuctemsr Switch Case — Switch Case Action Subsystem. IToacuctemsr For Iterator
Subsystem. [Toncucremsr While Iterator Subsystem.

22 bunet Ne 27

1. CumBosnpHBIE BeIpakeHus B MatLab. Jluddepenunposanue. B3stue npousBoaHoit oT
GyHKIMY, IpeICTaBICHHON B aHAIMTH4YecKor popme. IIpon3BogHbIe CTapIINX MOPSAIKOB.
YactHbie npousBoaHble. [loydyeHne unciaeHHoro pesyiprara.

2. beictpoe nmpeobpazoBanue Oypre. DPdekT «pacTekanus CreKTpa» u 6oprda ¢ HUM.
23.buier Ne 28

1. Marematnueckoe BolpaxkeHue. CHHTaKCUC U IpaBwiia 3anucu. Onepanys NprucBauBaHHUs.
TexcToBbIE KOMMEHTAPUU U pa3/ielIeHHe Koja MporpaMMbl Ha cekuui. [Ipocreitmme
omepatopsl ¥ KoMaH bl cuctemMbl MatLab. [Ipuoputet onepanuii. PaboTa ¢ cucremoit momoru
U cripaBku cpenbl MatLab.

2. IloacucTeMbl BETBIEHUS UCIIOIHEHUS IporpaMm. Mackupyemslie oacuctemsl. [lapamerpsl
MacCKHUPYEMBIX MTOJICUCTEM.

24 Bbuner Ne 29

1. Busyanu3zanus nanabix B cucreme MatLab. JIBymepnsie rpaduku. ['paduyeckoe okHO.
O6nacte moctpoenusi. Ocu. Co3nanue rpadudeckoro okHa. CoBMEIIeHNE HECKOIBKHUX
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rpaduKOB B OIHOH II0CKOCTU. Pacnonoskenue rpadukoB B pocTpaHcTBe okHa. [locTpoenue
HECKOJIbKUX I'pa()UKOB B Pa3IMUHbIX OKHAX.

2. YupasiiseMble 1ocUCTEMBI (yrpaBieHue ypoBHeM). [lapameTprl ynpaBiisseMbIX OICUCTEM
(ympaBieHue ypoBHEM). YIIPaBIsieMbIe MOJACUCTEMbI (YIIPABICHUE YCIOBUEM — TPUITEPHBIE).
[TapameTps! yrpaBisieMbIX HOACUCTEM (YIIpaBIEHUE YCIOBUEM — TPUTTEPHBIE).

25.buner Ne 30

1. Busyanu3anus nanaeix B cucreme MatLab. JIBymepHble U TpexMepHble rpaduKy.
OTtoOpaskeHue pe3yabTaTOB CUMBOJIbHBIX BbhlunciaeHui. [loctpoenne rpadukoB aHaTUTUYECKU
3aJaHHbBIX (DYHKIHUN C HEOTPEICICHHBIM JUANa30HOM 3HaUYeHU apryMmeHToB. LIBeToBoe
odopmienue rpapukos. [locTpoeHne mIOCKUX reoMeTpUuecKuX (GUryp ¢ BETOBOM OKPACKOM.
2. brok okpyrienus. ['pynma 6;10K0B onepanuii ¢ MaTpullaMy U BeKTopamu. ['pynma 6J10koB
00paboOTKH JAaHHBIX B MaTEMaTHUYECKON CTAaTUCTHUKE.

26.buner Ne 31

1. BexTopsl, MmaccuBbl U MaTpuilsl B MatLab. Onpenenenre pazmMepa MaTPHUILbl U JITTMHBI
MaccuBa. Enunnynas Marpuna. Martpuusl U3 Hylled U equHul. JIMHEHHBIM MacCUB C
PaBHOOTCTOALIUMH 3HaUeHUAMHU. TaOynupoBanue GyHKIIUU U 33/1aHKE AHANa30Ha 3HAYCHHH
nepemeHHo#. Co3/1aHne MaccuBa co CllydailHbIMHM 3HAUE€HUSIMHU AJIEMEHTOB.

2. OunbTpel ¢ 6ECKOHEYHON UMITYIBCHON XapakTepucTukoil. CpeactBa co3ganusi PUIbTPoOB ¢
0ECKOHEYHOU MUMITYJIbCHOM XapaKTEpUCTHUKOM.

27.bunert Ne 32

1. Busyanu3amus nanaeix B cucreme MatLab. OtoOpaxeHnne 9ncieHHbIX JaHHBIX. OCHOBBI
MOCTPOCHUS IBYMEPHBIX TpadUKOB B JEKAPTOBOIl cucTeMe KoopauHart. ['padpuku ¢pyHKIuit
onHOU epeMeHHoi. ['paduku Heckonbkux QyHKIMi. bazoBeie mapameTps! hopMaTupoBaHuUs
rpaguKoB.

2. I'pymima 6J10K0B orpeesieHus: KOpHEW ypaBHEHUH ¥ 3HAYCHUH TTOJTMHOMOB. [ pynma 6710Kk0B
peanuzanuu 00bekToB Matlab. I'pynina 6510K0B Toruyeckux onepanuii 1 moOUTOBBIX
onepauui.

28.bunet Ne 33

1. Ctpykrypsl. PaboTta ¢ pazHopoanbsiMu JanHbIME. CO3/1aHUE, TOCTYI K DJIEMEHTaM U UX
COJIEPKUMOMY, OTOOpaKeHHE COAECP)KUMOr0 B KOMaHTHOM OKHE, IpeoOpa3oBaHue TUIIA,
coxpanenue B (aiin. Co3iaHue CTpyKTypbl HA OCHOBE MacCUBOB. Bi10JKeHHBIE CTPYKTYPBI.

2. @unbTp CKOJIB3SILIEro cpeaHero. [[puMenenne afanTUBHOM MOACTPOUKH «4acTOT
pexexuny GUIbTpa CKOJIb3SIIEro cpeHero. [ToBbileHe 3aTyXaHus B [T0JIOCE 3arpakICHUs
(GMIBTpa CKOJB3AIIETO CPETHETO C MOMOLIbIO TononHuTensHOoro GHY.

29.bunet Ne 34

1. Buzyanu3zanus nanaeix B cucreme MatLab. Tpexmepnsie rpaduku. IIpsmoyronsnas
crucTemMa KoopAuHar B npoctpancTtBe. KoopaunarHas cetka. [loctpoeHne moBepxXHOCTEM.
Ceruartsiit rpaguk GyHkiuu. Kapkac noepxHoctu. @yHKIIMOHAIBHAS OKpacka JMHUN Kapkaca
burypsl.

2. OUIBTPHI ¢ KOHEYHOH UMITYIBCHOM XapakTepucTiukoi. CpeacTa co3nanus GUIbTPOB €
KOHEYHON UMITYJIbCHON XapaKTEPUCTUKOM.

30.buner Ne 35

1. Bextopsl, MaccuBbl U MaTpullsl B MatLab. Matpuunsie onepanuu. Cymma 1 mpou3BeieHHE
AJIEMEHTOB, CPEIHEE 3HAUCHUE, BBIACIECHUE [TIaBHOW JUaroHaJld, TPAHCIIOHUPOBAHKE U
KOHKaTeHaIHs, TOMCK HauOOoJIbILIEro U HAMMEHbILIEr0 3HaYeHU, yJaleHne CTPOK U CTOJIOLIOB.
Onpenenutens Matpulibl. O6patHas Matpuna. [loBopoT u oTpakeHre MaTpHIIbI.

2. biioku ymipaBieHus MPOX0KICHUEM CUTHaAJA. bJIoKu yrpaBieHus aTpuOyTaMu CUTHaa.
broku 3anepKKy 1 XpaHEHMs CUTHAJIA.

31.buner Ne 36

1. bazoBble koMaHabI cucTeMbl MatLab. Mannmanuzanus nepemenHbIx. O4uncTka pabodero
IIPOCTPAHCTBA, KOMAH/IHOTO OKHA. [IlepedeHp NCoIb3yeMbIX IEPEMEHHBIX U X CBOKCTBA.
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VY nanenue nepeMeHHBIX U3 aMATH. 3arpy3ka i coxpaHeHue pabodero npocTpaHcTBa. M-
daiiner cienapueB. Penaktop M-daiinos.

2. IloHATHS CTIEKTpa JUCKPETHOTO M HEMPEPHIBHOIO CUTHANIOB. [lMCKpeTHOE peodpazoBaHue
Oypoe (AI1D). AnropuT™MBI peaau3any JUCKPETHOTO mpeodpa3oBanus Dypre.
[TpeoOpazoBarens ['epiens u ero peanmsanus B Simulink.

32.buner Ne 37

1. CumBonbHBIE BeIpakeHHst B MatLab. Penenue HeMHEHHBIX ypaBHEHH aHATUTHUECKUM
crioco6om. CructeMbl HeMMHEHHBIX anredpandeckux ypaHenuii (CHAY). loctymHbie
WHCTPYMEHTHI pelIeHHsI cucTeM ypaBHeHUH. ['paduueckas naTepripeTanus U HaX0XKICHUE
HEU3BECTHBIX B NIepBOM IpuOmkeHuu. [loayyeHne YucieHHoro pe3ysbTara.

2. [Monstue nmoacucremsr B Simulink; Buasl moacuctem B Simulink. Heympassiembie
MOJICUCTEMBI.

33.buner Ne 38

1. I'paduueckuit uarepderic monp3onatens (GUI) B cucreme MatLab. ba3zoBbie mpuHIIUTIBI
noctpoenus. Cpeacreo GUIDE u penakrop dhopm. Pabouast o6acts, maiutpa HHCTPYMEHTOB,
riaBHoe MeHio. [lonsitue «rpaduyeckuit 00beKT». OCHOBHBIE KOMIIOHEHTHI HHTEpdeiica:
KHOITKH, TEKCTOBBIE HaAMUCH U 11p. Co3aaHne JUAOTOBBIX OKOH. CTaHAapTHBIA HAObOP
JTUAJIOTOB ToJib30BaTesl. Be3oB auanora. J{nanoroBble OKHa MPH (ailIOBBIX ONeparusx.

2. OcHoBHbIe aeiicTBHs ¢ Ookamu. Turbl cucreM Simulink. O6miee onrcanne OHOIMOTEK
Simulink.

34.buner Ne 39

1. ®yukuuu B MatLab. Coznanue M-¢aiinos ¢pynkumii. CuHTaKcuc onucanus GyHKIUH.
Br130B u3 ocHOBHO# nporpammbl. Tum nanHbx «function handley. Ilepenaua napamerpoB u
JAHHBIX U3 OCHOBHOM MporpaMmel B M-(yHKIIUIO 1 00paTHO. [ 100anbHbIe IepeMeHHBbIE.

2. Pa3pabotka mudpoBoro ¢puibTpa ¢ momomisio 01oka Tumna «Lowpassy. Pazpaborka
nudposoro ¢punsTpa ¢ momoibio «FDATooly. PazpadboTka nudpoBeIX GHUIBTPOB C TOMOIILIO
0a30BbIX OJIOKOB.

35.buner Ne 40

1. Busyanuszanus nansbeix B cucteme MatLab. JIBymepHsbie rpaduku. ['paduueckue o0beKTh 1
ux cBoicTBa. Jleckpuntop rpaduueckoro oobekTa. PaciuimpeHHbie BO3SMOKHOCTH
cTriictTudeckoro opopmienus rpaduxon. Pabora ¢ okHamu. 3aKkpbITHE U OUUCTKA OKHA,
OUYHCTKA OCEH.

2. I'pynimia 6;10k0B apudmeTndeckux onepanuid. ['pynmna 6J10KOB MPOCTEUIINX MaTEMAaTUYECKUX
¢byukuii. ['pynma 6;10k0B oneparuii ¢ KOMIJIEKCHBIMU YHCIIAMHU.

Haiignre 3navenne BbIpaKEeHHA
4 <43
Al 814
36 26. 7252

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.1.1. Kakas komanga B MatLab npou3BoaUT OYUCTKY KOMaHHOTO OKHA?
OTBeThI:

1) clear

2) clearvars

3) clc

4) clf

5) gca
Bepnslii oTBeT: 3.

2.1.6. Kakas xomanaa B MatLab peanu3yeT BeiesieHre 11€701M YacTH quciia?
OTBeThI:

1) fix

2) int

3) floor

4) ceil
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5) sprintf
Bepnwiii otser: 1.
3.1.8. Kakum oOpa3zom peanusyercs B Matlab oneparus noruaeckoro "MJIN" Ha npumepe nByx
MepeMeHHbIX “X” U “y” ?
OTBeTHI:
1) x!ly
2) X~y
3) X%y
4) x"Ny
5 x&y
6) Xx*y
7) x|y

Bepnsliii otBert: 7.

3. Komnerenuust/Unaukarop: U/-2onk-7 JleMoHCTprpyeT 3HaHKME MPUHIIAIIOB aIlllapaTHO-
MIPOTrPaMMHOTO B3aMMOJICUCTBUS COCTABJISIFOIIUX YacTel IU(POBBIX YCTPONUCTB U BHIYUCIUTEIIBHBIX
CUCTEM

Bomnpocel, 3axanus
1.buner Ne 2
1. Busyanusanus naHHbix B cucreme MatLab. Tpexmepnsie rpaduku. [Toctpoenne rpadukos
HECKOJIbKUX MoBepxHocTel. ['paduku moBepXHOCTEH ¢ MpoeKIHel Ha TIOCKOCTh MO/
¢urypoii. Kourypusie rpaduxu. [ToctpoeHrne 00beMHBIX KPYTOBBIX THATPAMM.
2. INonstue noacucremsl B Simulink; Buasl noacuctem B Simulink. Heynpasisiemsie
IIO/ICUCTEMBI.
2.buner Ne 9
1. Bextopsl, MmaccuBsl 1 MaTpuibl B MatLab. ba3oBbie onepanuu. Co3nanue, 3arojHeHHE,
JOCTYM K OTAENIbHBIM 3JIEMEHTaM U TpyIie 31eMeHToB. CriocoOsl uHaekcanuu. Oneparop
nBoeroune. JInneitnas naaekcanus. [I[puMepbl BO3MOKHBIX IEUCTBUIA HAJl MACCUBAMU U
MaTtpunamMu. [loanemeHTHBIE OnEpanuy.
2. IloHsTHS CrIeKTpa AUCKPETHOTO U HENIPEPHIBHOIO CUTHAIOB. /{uckpeTHOe npeodpazoBaHue
®ypoe (JI1D). Anroputmsl peanusannu AUCKPETHOro peodpazoBanus Dypee.
[IpeoOpazoBarens ['epuiens u ero peanusanus B Simulink.
3.buner Ne 14
1. CumBOBHBIN THI TaHHBIX. CUMBOJIbHBIE 0OBEKTHI U BhIpaskeHus. [lapameTpsl u
OTrpaHUYEHUSI CUMBOJIBHBIX IEPEMEHHBIX. J[eHiCTBUS C CUMBOJIBHBIMU BBIPAXKECHUAMMU.
OcHOBHBIE oTepaluu. 3amuch BEIPAKECHUS B aHAIUTHUECKOU (popMe, pacKpbITHE CKOOOK,
YIIPOLIEHHE, pa3I0kKEeHNE Ha MHOYKHUTEIH, [T0JICTAHOBKA YMCIIOBBIX 3HaUeHU. [IpeoOpazoBanue
JIPpOOHOTO BBIpAXKEHUS K BUAY, YIOOHOMY JJIsi BOCIIPUSTHUS.
2. Knaccudukarus uudpoBbeix GuiibTpoB. OCHOBHBIE MOJIXOABI K pa3paboTke HU(PPOBBIX
GuIbTPOB.
4.buner Ne 15
1. B3aumopeiicTBie nporpamMmsl ¢ Mojb3oBaTesieM. BB/ 1 BbIBOJI JaHHBIX. UTEHUE TaHHBIX
II0JIB30BATENS C KJIABUATYphl U OKUJAHUE JalbHEUIINX NeicTBUi. BriBoa pesynbrara B
KOMaHTHOe OkHO. DopmaTtupoBanue 1aHHbIX. [I[poBepKka KOPPEKTHOCTH BBOAA U
npeoOpa3oBaHUE TUIIOB JJAHHBIX.
2. OunbTpeI ¢ OECKOHEYHOW MMITYJILCHOM XapakTepucTukoit. CpencrBa co3nanusi GuibTPOB €
0ECKOHEUHOW UMIYJIbCHOM XapaKTepUCTUKOM.
5.buner Ne 16
1. Bextopsl, MaccuBsl U MaTpuibl B MatLab. Coznanue MaTpull Ha OCHOBe 1a0JIoHA.
H3menenune pazmepa matpull. Onepaiuu ¢ mycTbIMu MaTpulamu. [IpumMeps! BEIYUCIEHHH ©
MaccuBaMH M MaTpHULaAMH.
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2. OcHoBHbIe cBeaeHms 0 makeTe Simulink. Mecto nmakera Simulink B 3amauax MoenupoBaHus
WU3MEPHUTEIIbHBIX U BRIYUCIIUTEIBHBIX cucTeM. OPOopMIICHHE CXEM MOJICITUPOBAHUS.

b. BbI4HC/INTE BRIpAXKEHHE

1 sin?(0,5 arcctg(—0,75))

2 tg(10m/3) sin(D,S arcsin(—v@/3))
3 V33 ctg(0,5 arccos(— 4/7))
4

5

V10 — ctg(1,257 + 0,25 arccos(—0,8))
1,36sin?(arccos 0,5) + sin?(arectg 0,5 — arctg(— 1/3))

6 M +tg (2 arccos 5v26 — arcsin E)
60 26 13
7 cos?(0,5arcctg 0,8 — 2 arctg(—2))
6.8 sin?(arctg 3 — arcctg(—0,5))

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.1.5. Kakoii cumBou-oniepans B MatLab peanu3zyer onepanunio TpaHCIIOHUPOBAHUS BEKTOPOB U
Marpuir?
OTBeTHI:
1) ammepcanT (&)
2) amoctpod (')
3) Bocki. 3HaK (!)
4) ranouka (")
5) mpouenT (%)
6) tunbaa (~)
7) 3amsras ()
8) 3Be3mouka (¥)
Bepnpsiii otBer: 2.
2.1.7. Kakum 00pa3oM BO3MOKHO YAAIHUTh (MCKIIFOYHTH) i-bIi 3JIEMEHT OHOMEPHOT'O MacCHBa
B MatLab ?

OTBeTHI:
1) A(i)=0
2) A@i) =[]
3) A(i) =NaN

4) clear(A(i))
5) delete(A(i))
BepHnpniii otBeT: 2.

II. Onucanue wikanvt oueHuganus

Ouenka: 5
Huodienuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "OTINYHO" BBICTABIISIETCS €CIIA CTYACHT
OTBETUJI Ha MOCTABJICHHBIE BOMPOCHI U BHITIOJIHUII TPEUMYIIECTBEHHO BEPHO BCE JOMOTHUTEIbHBIC
3a7aHus.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO 33JaHHBIX BOIIPOCOB OBLIO PACKPBITO M BEIOPAHO BEpHOE HAIIPABJICHUE JJIS PEIICHUS
JIOITOJTHUTEIBHBIX 3a]1a4.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITU CTYJICHT CMOT TPABUJIBHO OTBETUTh HE MEHEE TI0JIOBUHBI BOIIPOCOB M BCE JIOTIOJIHUTEIILHBIC
3aJ[aHHs BHITOJIHEHBI TIPEUMYIIIECTBEHHO KOPPEKTHO.
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1I1. Ilpaguna évicmasnenun umo20680i OUEeHKU no Kypcy

HToroBast olleHKa pacCUMTHIBACTCS KaK CPEIHsIS Ha OCHOBE 3HAUCHHUM CEMECTPOBOM COCTABIISAIOIICH
U DK3aMEHAIIMOHHON COCTaBISIONIEN.

7 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTAalMM: 3a4ET C OLEHKOU
IIpumep Onsera

burnet conepkuTt 2 Bompoca NPeuMyIIECTBEHHO MPAKTHYECKOTO XapaKTepa.- MePBBIA M0 YacTH
MatLab u Python, BTopoii - mo wactu Simulink cooTBercTBeHHO. [IpuMepsI MpakTHUECKUX
3a/IaHuil ¥ TOTIOJTHUTEIHHBIX BOMPOCOB TEOPETHYECKOTO TUIaHA IPHUBEICHBI B “Borpockl,
3aJaHMs, OUJIETEI .

IIpoueaypa npoBenenust

HuddepenurpoBaHHblii  3a4eT MPOBOAUTCS B KOMIIBIOTEPHOM KJacce Ha YCTpOMCTBax ¢
YCTaHOBJIEHHON CpENOM MaTreMaTHYeCKHX pacueToB M MojaenupoBaHus MatLab u pacmmpenus
Simulink xak cpeacTBo rpaduueckoro nporpaMMmupoBaHus. BMmecte ¢ 3TuM, 00s3aTeIbHO HATUYUE
Ha KOMITHIOTEPAX YCTAaHOBJICHHOTO MaKeTa si3bIKa mporpaMMmupoBanus Python u cooTBercTByromeit
cpensl pa3pabOTKU MpOrpamMM Ha 3TOM si3bIKe (WMJIM, KaK albTEPHATUBHBIM, HO OoJiee MpOCTOit
BapHaHT, TEKCTOBBIN PEIAKTOP KOJA C MOIJICPKKON CHHTaKCHCa s3blka Bpemst Ha MOATOTOBKY K
oTBeTy - He Oonee 40 MUH. OT MOMEHTa MoiyuyeHus: Ominera. 3aueT TpeOyeT OT CTyJAeHTa 3HAHUUN
KoMmaHJ cuctembl MatLab, ¢yHKIHMOHama CTPYKTYpHBIX OJOKOB cucTembl Simulink, HaBBIKOB
pabotsl B MatLab B nnaHe HamucaHus IporpamMm U coctaBieHus cxem B Simulink. [Tomumo storo,
CTYACHT JOJDKCH 3HaTh OCHOBHBIC CBEIEHHS s3bIKa TmporpamMmupoBaHust Python, mnpasuia
COCTaBJIGHUSI TpOrpaMM M 0a30Bble MPHHLUIBI METOA0JIOTUH O00BEKTHO-OPUEHTHPOBAHHOTO
porpaMMHUpOBaHus. B paMkax 3auera CTYACHTY NpeIiaraercsl BBHIIIOJIHHTH JIBAa 3aJaHus Owiera
NPAaKTUYECKOI0 XapakTepa - peajqn30BaTh COOTBETCTBYIOIIME CPaBHHUTEIBHO IMPOCThIE 3a/aud B
cpene MatlLab u Simulink wimu Python, cocraBuB KkoJ mporpaMMbl HENOCPEACTBEHHO Ha
kommnbioTepe. Ilo pe3ynbraTam BBINOJHEHUS JOMOJHUTEIBHOIO 33/aHUSl CTYJEHT IOKa3bIBaeT
COCTAaBJIGHHBIH KOJ TPOTpaMMbl W JEMOHCTPUPYET BBHIMOJIHEHUE TIOJTYYEHHOW MPOrpaMMbl
HEMOCPEJCTBEHHO Ha 3KpaHe KommbioTepa. IIpoBepka paboThl MPOM3BOAMTCS MPOBEPSIOLUIMM Ha
mecte. IlpumMepsl momoOHBIX 3aJaHuil Takke npuBeneHbl B "Bompocsl, 3aaanus, ounets". [Ipu
HEOOXO/IMMOCTH CTYACHTY MOTYT OBITh 33JJaHbl JOMOJHUTEIbHBIE BOIIPOCHI KaK TEOPETUYECKOTO (B
yCTHOM (QopMe), TaKk M MPaKTHUECKOro Xapakrepa. JUCTaHIIMOHHBIA (opmaT TPOBEICHUS
TG epeHIIMPOBAHHOrO 3ayeTa JONYCKAeTCs B OTAEIbHBIX CUTYAIUsX, YCTaHABIMBAEMbIX
PYKOBOJICTBOM  Kadenpbl-pa3paboTyiika AUCHUIUIMHBI, WHCTHTYyTa KaK aJMHHUCTPATHBHOM
€IMHUIBI U BCEro BBHICIIET0 y4eOHOro 3aBefieHHs (yHUBepcuTeTa). B aTOM ciydae CTyaeHT
MOJTydaeT BOMPOCHI W 3aJaHus OwiieTa MO JJeKTpoHHOW moute. lloaroroBka crymeHTa
IPOM3BOJUTCS JHUCTAaHIMOHHO C TpPHUMEHEHHEeM CpeAcTB Buaeopukcanuud. [lo oOkKoHYaHHIO
MOJITOTOBKH CTY/IEHT CTYICHT C IMOMOIIBIO CPEACTB BUIACOCBS3U ITOKA3bIBACT TOCTUTHYTHIA WM
pe3yabTar. OTO TNPOM3BOAUTCS B pEaJbHOM pEeXHME BPEMEHH C JEMOHCTpaluend -sKpaHa
KOMIIBIOTEpa CTyJEHTa 0pH OTKphITOM cpene MatlLab, Simulink u Python. O6cyxnenue
pe3yabTaToB paboThl OCyLIECTBIseTCS B (popmare BUAEOCBS3M (BeOMHApP), TNlE€ CTYAECHT HMEET
BO3MOXXHOCTh OTBETHTh Ha COOTBETCTBYIOIIME BOIPOCHI TPOBEPSIONIETO IPEToaaBaTels,
NPUHUMAIOILETO 3a4eT.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Uuaukarop: U-2omnk-5 JleMOHCTpUpYET 3HAHNE OCHOBHBIX apXUTEKTYP
BBIUMCIUTEIBHBIX CUCTEM, IPUHILIAIIOB alllapaTHOrO B3aUMOJEHCTBUSA Y3JI0B U YCTpoiicTB OBM

Bomnpocel, 3axaHus
1.3aganue Ha AI1 Python.
CoCTaBUTH CIIHCOK C BIOKCHHBIM CITICKOM. BBIBECTH B KOHCOJIb 3HAYECHHUE BEIOPAHHOTO
3JIEMEHTA U3 BJIO)KEHHOT'O CITUCKA.
2.3ananue Ha I Python.
CocTaBuTh KOPTEXK U3 YMUCIOBBIX 3HaUeHUil. [IpoiiTHch O BceM aiieMeHTaM KopTexa, 100aBUB
K UX COJIepKUMOMY 3HaueHue «1». Pe3ynbrar nmpeAcTaBuTh B BUJIE CIIUCKA U paclieyaTaTh €ro.
3.3aganue Ha Sl Python.
CocraBUTh OJJHOMEPHBIA MaccuB JTMHOM N, 3aMoIHEHHBIN cllydailHbIMU yuciaamu. J{is
CO3/IaHMsI MaCCHBa UCIOIb30BaTh CHEIMATU3UPOBaHHbIN Tl ndarray. Haiitu kopens u3
CyMMBI KBaJIpaTOB BCEX 3JIEMEHTOB MacCHBA.
4.3ananue Ha SI1 Python.
CocTaBUTh KJIacc IJisl dKUBOTHBIX U3 CEMEMCTBA «Komaybny. Kiacc 1omkeH BKIIoyaTh 1Ba
METO/Ia: «XHUIIHUK» — MOXKET OBITh JJOCTYIEH U3BHE U IIOJOCATHINY — OBITH OOLIUM TOJIBKO
JUISl TIPEJICTaBUTEIIEH 9TOT0 ceMeNCTBA. Takyke COCTaBUTh J1BAa OTAEIBHBIX KJIACCA «KOLIKA» U
«TUTP», KOTOPBIE JOJIKHBI IPOMCXOJIUTh OT KJlacca «Komaybny. [lepBblii Kilacc JOJIKEH UMETh
COOCTBEHHBIN METOJI «MBIIIETIOB», @ BTOPOM, COOTBETCTBEHHO, METO/ «KPYITHOPAa3MEPHBII».
[Toka3zaTe Ha mpumepax peanuzanuio npuHIUnoB OOII — Hacne10BaHMS U UHKAIICYJIALIMH.

MartepuaJbl 1Jis1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.1.1. Kakas xomanaa B MatLab ocymectBinsier pemenue quddepeHInaaIbHbIX YpaBHEHUH 1
CUCTEM B 00111eM Bue?
OTBeTsI:
1) diff
2) solve
3) dsolve
4) ode23
5) ode23s
Bepwnsliii otBert: 3.
2.1.4. Kakast komanga B MatLab HaunyumumM 00pa3om NOAXOAUT ISl UHTEPIIOSINH
NEePUOANYECKUX CUTHAIOB?
OTBeTHI:
1) fft
2) sinc
3) interpl
4) interpft
5) spline
6) polyfit
BepHnblii oTBeT: 4.
3.1.5. C noMomibo Kakoro Kiro4eBoro cioBa B Python o0bsaBnsercs crannaptaas GyHKuus?
OTBeThI:
1) func
2) function
3) define
4) def
5) lambda
6) expression
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BepHnblii oTBeT: 4.
4.1.6. Kakas xomOuHarus B Python mo3BossieT mony4auts mapsl "Kiro4-3HadeHue" U3 CiIoBaps
"mydict" ?

OTBeTHI:

1) mydict.keys

2) mydict.items

3) mydict.get

4) mydict.setdefault

5) mydict.default_value

6) mydict.update
Bepnbiii oTBeT: 2.

2. Komnerenuust/Mugukarop: NJ-lomnk-7 JleMoHCTpHpyeT 3HaHUE TPUHITUTIOB
(GYHKIIMOHUPOBAHUS IU(PPOBBIX IJCKTPOHHBIX YCTPONUCTB M BO3MOYKHBIX MPUINH BOSHUKHOBCHHUS
HEUCIPAaBHOCTEH B HUX

Bomnpocel, 3axanus
1.IlepeyeHb HEKOTOPBIX JIOTMOJIHUTEIBHBIX BOIPOCOB JJIsl IPOMEXKYTOYHOM aTTEeCTalluu B
dopme 3x3ameHa o yactu MatLab qucturminHer:
- AnpoKcUManus YUCIEHHBIX JaHHbIX. [lonnHoMuanbHas perpeccus.
- ATIIPOKCHUMALIMOHHBIE METO/IbI IPUOJIMKEHNS TaHHbBIX. JIMHelHas 1 KBaipaTuIHast
anmnpoKCUMaLusl.
- UHTEpnomisus YucineHHbIX JaHHbIX. MeTOo1bl UHTEPIIOJISILUY - CTYIIeHYaTas U JIMHEHHas.
- IaTepnomsums YMCaeHHbIX JaHHbIX. MeTOAbl MHTEPIIOJALMY - KBaJpaTUUHas U KyOudeckas.
- MHTepnionsuus YUCICHHBIX TaHHBIX. MeToapl uHTepnosiuuu. MHTepnoanus crulaiiHamu.
- [IpuMeHeHMne TeXHUKU aHUMAaIMK rpadudeckoil nHpopmaruu. TpaekTopus ABMKEHUS TOUKU
Ha rpaduke.
- Pemenue o0bikHOBEeHHBIX Auddepenunanbabix ypaBuenui (OY) u cuctem OJ1Y B obmiem
BUJIE.
- Pemienne O/1Y u cucrem. [louck obmiero pemenus. Kpaepas 3agaua Ko,
- Pemennie OJ1Y u cucrem. Pacuet JIY BBICOKHX TTOPSIIKOB.
- O6b1kHOBeHHBIE OZY 1-oro mopsiaka. OcHOBHBIE OHATHS. O0I1ee peleHre ypaBHeHHUS.
- O6sixkHOBeHHbBIE OJ]Y 1-0ro nopsinka. [lepBoobpasznas. KoncTanTa nHTErpupoBaHusl.
- O6bikHOBeHHBIE O/Y 1-oro nmopsiaka. Pemenue 3anaun Komu. Kpaessie ycnoBusi.
- Pemenne OJ1Y 2-oro nopsinka u cuctem nuddepeHaibHbIX ypaBHEeHUH 1-0ro nopsaka
YUCJIEHHBIMA METOJIAMHU.
- I'paduk pemenust nuddepenunansHoro ypasHenus. UnterpanbHas Kpupas
T pepeHIaIbHOr0 YpaBHEHUS.
- Uucnennoe pemenne 3agaun Komm qust OAY 1-oro nopsnka. OnHomaroBeiit Mmeton Ditiepa.
I'eomeTprueckas HHTEPIIPETALINS.
- uddepennmanbaoe ypaBHeHUE 1-0r0 MopsiaKa ¢ pa3AessiiouMUcs epeMeHHbIMU. O01mii
WHTETpaJl.
- O6sixkHOBeHHBIE OJ1Y BhICIINX MOPsIKOB. [loMck Bcex KOHEUHBIX peleHuit
TuQepeHIaIbHOr0 YpaBHEHUS.
2.IlepedeHb HEKOTOPBIX TOMOTHUTENBHBIX BOIPOCOB /ISl IPOMEXKYTOUHOM aTTeCTalluu B
dopme sK3ameHa 1o yactu Python nucumniussr:
- CTpykTypa Koaa nmporpaMmsl Ha si3bike Python. CunTtakcuc u ocobennoctu si3pika Python.
- OcHOBHBIE KOHCTPYKLIMU si3bIka Python. YcinoBHbIe iepexobl.
- OCHOBHBIC KOHCTPYKIIUHU s3b1Ka Python. [{ukisr.
- OcHOBHBIE KOHCTpYKLUY si3bIka Python. 3axBar u 06paboTka omuooK.
- Matematuueckue BoipaxkeHus B Python. Moaynp "math" npoctbix BeruncieHuil 1 6a30BbIX
MaTeMaTHYeCKUuX (PyHKIHHA.
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- Tuner nanHbIx B Python. Ilensie yrcna u uncna ¢ raBaroniei 3ansaroi. [Ipumepsr.

- Tunbt ganHbIx B Python. PaGota ¢ koMmmuiekcHbiME unciaamu. [Ipumepsr.

- Tunsl nanHeix B Python. Cnincku u xoptexu. [Ipumepsr.

- Tunel ganabix B Python. Cnosapu. ITapa "kimtou-3nauenue". [lpumepsr.

- Tuner nanHbIX B Python. Pabota co crpokamu. [Ipumepsr.

- Bzaumopetictue ¢ daitmamu B Python. [loctym k daiinam. [Totokwu.

- B3aumoneiictue ¢ daitnamu B Python. Onepanuu oTKpbITHS 1 3aKpbITHS (paiinoB. UreHnue-
3aIIHCh.

- B3aumoneiictue ¢ daiinamu B Python. ®opmars! npencraBienus nanusix. Koguposanue
uHpopmanuu.

- B3aumoneiictue ¢ daitnamu B Python. /IBonunsie daitner. OcobeHHocTH.

- Bzaumopetictue ¢ daittamu B Python. TekctoBsie daitbl. OcoOeHHOCTH.

- Oynkuuu B s3bike Python. [labmon u onucanue Gpynkuuu. Bezos Gpynkiun. Bozspar
pe3yJibTara.

- Oynkuuu B s3bike Python. Apryments! ¢pynkuuu. [TapamMeTpsl o yMOI4aHUIo.

- Oynkuuu B s13bike Python. AHoHuMHBIEe GpyHKIMU. O6sacTb npuMeHenus. [lpumepsl.

- OOII B Python. [TonsTue kiracca, 6a30BOT0 Kiacca, IK3eMILIsApa Kiracca.

- OOII B Python. KoncTpykTop Ki1acca u 3k3eMIuIsipa kiacca. BbI30B KOHCTpYyKTOpa U
CO3JJaHUE IK3EMIULAPA.

- OOII B Python. MeTos! ki1acca 1 METO/BI SK3eMIUIsIpa Kiacca. [Ipumepsr.

- OOII B Python. HacnenoBanue. Kiacc-poaurens u kiacc-HacneaHuk. [lpumepst.

- OOII B Python. Mukancynsauus. O6sactu JeiicTBUS METOI0B U [IEPEMEHHBIX Kilacca.
IIpumepsl.

- OOII B Python. [Tonumopduszm. Adcrpaxius. [Ipumepsr.

- OOII B Python. OrpannyeHre BUIAMOCTH METOJIOB ¥ IIEPEMEHHBIX KJIACCOB-HACIICTHUKOB.

- OOII B Python. [locTyn k 3amuiieHHBIM MeTOaM KiaccoB. HesiBHBINM BbI30B. Kitace-meton
"nexoparop".

- bubimoreka NumPy a5 uncnenHsix pacueToB. MaccuBsl 1 MaTpulisl. Kimace "ndarray"”.

- bubnnoreka NumPy nins uncnenHbIxX pacyeToB. MaccuBbl 1 MaTpuilsl. OObsBIIEHUE U
VHULAJIN3ALHNS.

- bubmmoreka NumPy nis yucineHHsix pacuetoB. MaccuBbl 1 maTpulibl. Muaekcanus u
"cpesbl".

- bubnnoreka NumPy nns uncneHHbIx pacyeToB. MaccuBbl M MaTpuilbl. OCHOBHBIE ONEpALIUH.
- bubimoreka NumPy ass uncneHHbIx pacueToB. MaccuBsl 1 MaTpulisl. [IpeoOpa3oBanue
MacCHBOB.

- bubnmoreka Matplotlib ans moctpoenus rpadukoB. OcHoBHbIE KOMaHAbI. [IprMepsl.

- bubnmnoreka SciPy nns pacumpeHnHbIX BbranciaeHnil. OcHoBHbIE AericTBUA. OCOOEHHOCTH.
3.3arpy3uts u3 ¢aiina "data_evmpu.mat" nepemenssie "X" u "g" B COOTBETCTBUU CO CBOUM
HOMepoM BapuaHTa. [lepBas coaepKuUT MaccuB 3HaUE€HUN apryMEHTOB (YHKIH, BTOpast —
MaccHB 3HAYeHUH 3a1aHHON (QyHKIMU (cM. Taldu. 1).

1) IIpencTaBuUTh UCXOAHYIO AHATUTUYECKYIO (DYHKIIMOHAIBHYIO 3aBUCUMOCTH B BUJIE TIOJIHOTO
MHOT'OYJIEHA, BEIBECTH MOJIY4EHHOE BBIPA)KEHNE B KOMAaHAHOE OKHO.

2) [IpousBecTy anmpoOKCUMALIMIO MTPEICTaBICHHBIX YUCIOBBIX JaHHBIX MHOTOUJIEHAMH 3-eii, 4-
oii u 5-oif creneHei. Paccuntare HOBBINM HabOp 3HAUEHU U1 QYHKIIMU U €€ apTyMEHTOB C
0oJiee MEITKKMM IIaroM Ha OCHOBAHUH MOJy4YEHHOTO allPOKCUMAIIMOHHOTO MOJIMHOMA.
OT00pa3uTh Ha CBOJTHOM TpaduKe eTaTu3upPOBAHHBIN U UCXOAHBIH HAOOpHI 3HAYECHUH,
BBIIETIUTH UX Pa3HBIMU I[BeTaMU. [IepBbIif — OTCUETHI COEAMHUTH JTUHUSIMH, BTOPOM — IM0OKa3aTh
KaK OTJieJIbHbIe TOYKH. [IoMHMO 3TOr0, BBIYMCIUTD 3HaYeHUsI (PYHKIIUU COTTIACHO €€
M3BECTHOMY aHAJUTHYECKOMY ONMUCAHMIO (CM. Tabi. 1) B ykazaHHOM nuama3oHe. BeiBecTu 3TH
3HAaYeHHU TaKKe Ha rpaduK, BBIICIUB OTACIbHBIM IBETOM. BMecTe ¢ 3Tum, 100aBUTh Ha3BaHUE
rpaduka, MoANKUCH OCEH U JIETEeHY.
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3) IIpou3BecTy HHTEPIIOALUIO 33JaHHBIX YMCIOBBIX 3HAYEHUH (QYHKIIUHN B TPOMEKYTOUHBIX
TOYKaX OJHUM M3 CIEIYIOIIUX COCOOO0B: IMHEWHas, KyOuueckasi, crutaitHoBas. OToOpa3uTh Ha
CBOJTHOM Tpayike YTOUHEHHBIA U UCXOAHBIN HAOOPbI 3HAYCHUM, BBIZICTUTH UX Pa3HBIMHU
nseTamMu. OcranbHble AEHCTBUS OCYLIECTBUTh AaHAJOIMYHO IPEAbIAYIEMY 00bEIMHEHHOMY
rpaduKy pe3yabTaToB alMPOKCUMAIINK 3HAYEHUH (YHKITUH.

Tabnuma 1.
sl oo | ™
1 %-x(x—l)(x—zj(x—@ [-1,4.5] 10
2 (x—1)*-3 [-0,5,2.5] 5
3, x4+ 12 (x—1) [-2,15] 4
4 -1 (x—2)-(x—3) [[0:4] 10
5. (x?=1)-(x*-9) [-3;3] 10
6 x2-(x—2)2 [-1;3] 10
7 %-(x+1)’-(x—3) [-3;3.5] 20
8 (x—4)- (x—2)- (x+2) [-2,5,4,5] 20
9 X2 (x+3)-(x—2) [-3,4;2,4] 10
(x+3) (x+1)-(x—-1) N
10 ) [-3.5:3.5] 5
11 x-(x—1) [-1,4] 5
i — HOMEp BapHaHTa

4.Haiinute obuiee pemenue nuddepeHuanbHOro ypaBHEHHS.

Tabnuua.

No n/n

Iud-oe ypasrenue fi(x, y) Jud-oe ypasuenne fi(x, y)

T

1. y"xInx =y" yr 3y 2y =1-x7

2. xy" +y" =1 y"—y" =6x?+3x

3. 2xy" = y" ¥V =3y +3y" —y' = 2x

4 xy" +y" =x+1 ¥ — " = 5(x + 2)?

5 iy +ay' =1 2y ty =t 4x—1

6. yetg2x +2y" =0 y—y"¥=2x+3

7. Xy +2y" =0 ¥V 4+ 2y +y" = dx?
2x Vo - —

3 VA oyt =2 Y2y y" = 2x(1-x)

o oyt 2y = 2/12 y -y = 4xt - 3x 4+ 2

10 xy" 4y =% Y-y =x+x

5.Pemmre kpaeBylo 3a1ady uis ciaenyoniero anpGepeHnnalbHOr0 YpaBHEHUS B
aHanmuTHueckor ¢opme. [TocTpoiiTe rpaduku pereHus 1aHHbBIX YpaBHEHUH.

Tabnuna.

n\‘; Iuddepenunansioe ypasHenue Hauaneroe ycnosue

1. y'—i—::xsinx y(m/2)=1
2x -5 .

2 y - = y=5 y(2)=4
y x+1

3. = ——g* 1) =

yHT=—e y()=e

4. L yn=1
X X
2xy

5 ' _ 2 =3

Y 1+ x2 1+x ¥
6. y' —ycosx = —sin2x y(0)=3

6.Haiigure oOmee penieHue uist CASAYIONICH CUCTEMBI THHEHHBIX OOBIKHOBEHHBIX
muddepenimanbHbx ypaBHeHuit (JIOAY).

Tabnuna.
Ne sap. Cucrema nudp. yp-i Ne pap. Cucrema nud. yp-id
L {x{{= x1 = 2%, 4 {:vl =51 -
X2 =X — X3 Y2 =y1+3,
» {yi =7y + 3y, 5 { X =2x,—1
¥y =6y, + 4y, x5 =3x; +2x; + 1
3 {)’{ =4y; = 3y, 6. {x{ =xtx
- ¥5 =3y + 4y, Xy =2x,+2
7.3ananue Ha SII Python.

CocTaBUTh CIIMCOK M3 PAa3HOPOIHBIX AIIEMEHTOB. BhIBECTH Ha dKpaH 3HaYCHHS BEIOPAHHBIX
AIIEMEHTOB T10 «CPe3y» CIHUcKa — ¢ HomepaMu oT N jo M, raeN >0, m<Nun<m.N—
KOJIMYECTBO HJIEMEHTOB B CIIHCKE.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.1.2. Kakas komanma B MatLab nanmyumum oOpa3oM MOAXOAUT JJIs1 YUCICHHOTO PEIICHUS
KECTKUX CUCTEM TU(PepeHIINATbHBIX YPaBHEHU?
OTtBeTsI:
1) diff
2) odelb
3) ode23
4) ode23t
5) ode23s
6) ode4b5
BepHsiii otBerT: 5.
2.1.3. Kakas komanaa B MatLab peanu3yeT npocTeiiyro aHUMAIIO IBFXKCHHSI TOYKH Ha
rpaduke Mo 33AaHHON TPACKTOPHH?
OTtBeTsI:
1) plot
2) line
3) comet
4) hold
5) drawnow
Bepnpsiii otBer: 3.

3. Komnerenuus/Muaukarop: 1J1-2onk-7 leMoHCTpHpyeT 3HAHHE IPUHIUIIOB allliapaTHO-

MporpaMmMHOIo B3aHMOﬂeﬁCTBHH COCTABIISIONIMX YacTeH HI/I(prBBIX YCTPOﬁCTB X BBIYHMCIIMTCIBHBIX

CHUCTEM

Bonpocel, 3a1anns

1.3amanue Ha AIT Python.

[Toctpouts rpadux Gynkumu sin(2X) + 2-sin(X2) B Auana3oHe 3Ha4eHUI aprymenTa [-2m; +2m)
¢ mpumeHeHueM ouobmoreku NumPy. /[o6aBuTh k rpaguky Ha3BaHUE U TOMUCH OCEH.
2.3ananue Ha SAI1 Python.

CocraButh noAnporpaMmbl Beraucienus ¢pyukimii: F1(x) = x2, F2(x) = x3, F3(x) =x3 +3-x2,
FA(x) = 3-X2 + 6-X. /luana3on Bapuaiuu aprymenta X — ot -4 1o +3. IToctpouts rpadukn
(GyHKIMH Ha COBMEIIEHHOM TpaduKe B €IMHOM MaciTade. Beiienuts oTaenbHbIe THHIH
pa3HBIM IIBETOM.

3.3ananue Ha AI1 Python.

CoCTaBHTh MOAMPOrpaMMBI BerarcIeHns GpyHkmmii: F1(X) = X3, F2(x) = 3vx, F3(x) = 3V(x3 —
X). lnana3oH u3MeHeHus aprymenTta X — ot -3 o +3. Iloctpouts rpaduku pyHKIuMil Ha
COBMEIIEHHOM I'paduke B eTMHOM MacuITabe. BbieauTs oTeNbHbIe JIMHUKM Pa3HbIM IIBETOM.

MaTepna.m)l AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.1.7. Kakas komanna B Python ocymiecTBiisieT BIBOJI B KOHCOJIb TEKCTOBOM HHpopManun?
OtBerTsI:
1) disp
2) display
3) print
4) printf
5) fprintf
6) sprintf
BepHnsiii oTBeT: 3.
2.1.8. Tpebyercs 1 NPUHYAUTETHHO 3aKpbIBATh paHee OTKPbITHIN ¢aiin B Python, ecnu nmpu
€r0 OTKPBITHH HCII0JIb30BAJICSI MEHEKEP KOHTEKCTA?
OTBeThI:
- na
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- HeT
BepHbslil oTBET: HET
3.1.9. Nmeetcs 1 BO3MOXHOCTH B Python coxpansts nannsie B (aitn B TeKCTOBOM (opmare
IIpH UCToJIb30BaHUU MoayJist Pickle ?
OTBeTHI:
- na
- HET
BepHbslii oTBeT: HET
4.1.10. Kakum o6pazom B Python o0bsBnsieTcs MeTo 1 Kilacca, JOCTYIHBIH TOJIBKO
9K3EMILIApaM Kjlacca U ero HacleHUKam?
OTBeTHI:
1) def method():
pass
2) def _method():
pass
3) def __method():
pass
4) @classmethod
def method():
pass
BepHbiii oTBeT: 2.

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 6vlnoinerus 3Hanus: OLUeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU CTYACHT
OTBETHUJI Ha TIOCTABJICHHBIC JOMOJHUTEIBHBIC BOIPOCHI U BHIMOJHUJ IPEUMYIIIECTBEHHO BEPHO BCE
TpeOyemble 3aJaHusl.

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS ECIIN
OOJIBIIMHCTBO 33JaHHBIX JOTIOJIHUTEIBHBIX BOIIPOCOB ObLIO PACKPBITO U BHIOPAHO BEPHOE
HaIpPAaBJICHUE JIJISl PELICHUS] OCHOBHBIX U IOTIOJIHUTEIBHBIX 3a/a4.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CJIM CTYJIEHT CMOT MPAaBUJIbHO OTBETUTh HE MEHEE MOJIOBUHBI JIOTIOJIHUTEIBHBIX BOIPOCOB U BCE
TpeOyeMbIe 3aaHus BHIITOJIHEHBI IPEUMYIIIECTBEHHO KOPPEKTHO.

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

HTorosast olleHKa paCCUMTHIBAECTCS KaK CPEIHSS HA OCHOBE 3HAYEHHUI CEMECTPOBOM COCTABIISAIOIIEH
U cocTapistomient 1uddepeHnpoBaHHOroO 3a4era.
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