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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 lemoHCTpHpYET 3HAHUE TPUHIUIIOB (YHKIIMOHUPOBAHUS U(PPOBBIX dIIEKTPOHHBIX
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 TEKYIIEro KOHTPOJIA YCIIEBA€eMOCTH:

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 (I) (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



6 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONMPUSTHI TEKYIIEr0 KOHTPOJS YCIEeBAeMOCTH IO
AUCUHHUILINHE:

KM-1 KontponbsHas pabora MatLab Ne 1 (I) (KonTponbsHas pabora)

KM-2 JlaGoparopnas padota Ne 1. OcHoBbI IporpammupoBanus B MatLab (JIaGoparopnas paboTta)
KM-3 KontponbsHas pabora MatLab Ne 2 (I) (KonTponsHas pabora)

KM-4 JlaGoparopnas padota Ne 2. MaremaTtuueckue pacuetsl B MatLab (JlabopaTopnas paboTta)
KM-5 KontponbsHas pabora MatLab Ne 3 (I) (KonTponbsHas pabora)

KM-6 Kontpoasnas pabora Simulink Ne 1 (I) (KontposnbpHas padota)

KM-7  Konrponsnas padora Simulink Ne 2 (I) (Kontpoabnas padora)

KM-8 Kontpoasnas pabora Simulink Ne 3 (I) (KontposnbHas padota)

KM-9 JlaGopatopnas pabora Ne 3. Simulink (JTabopaTopHas padora)

KM-  Kontpomasnas pabora Simulink Ne 4 (I) (KortponbHas padota)

10

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Beca KOHTPOJIBHBIX MEPOTIPHUSITUI, Yo

Pa3nen HNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
mucnuummeel | KM: 1 2 3 4 5 6 7 8 9 10
Cpok KM: 4 6 8 10 12 13 14 15 16 16

OCHOBBI
IPOrpaMMHUPOBAHHUS B
MatLab

Beenenue. [Iporpamma
MaTeMaTUYECKUX pacueTOB + +
u MozenupoBanus MatLab

MaCCI/IBBI n ManI/II_IBI B
MatLab

[TocTpoeHnne AByMepHBIX
rpadukoB

IIporpammupoBaHnue B
MatLab

CI/IMBOJILHBIG BBIYHUCJIICHUS B
MatLab

Pabota c daitnamu B
MatLab

Pacmmpennsie
Bo3MoskHOCTH MatLab B
IUTAaHE MaTeMaTHICCKUX
pacyeToB U MOJEIUPOBAHUS
(gacTp 1)

Onepanuu ¢
AQHAJIMTUYECKUMHU + +
BbIpakeHUsIMH B MatLab

Brruncienue
ONPEAECIECHHBIX HHTETPAJIOB + +
YUCJIICHHBIMU MECTOdAaMU.

S[ueliKu U MacCUBBI SYEEK B
MatLab

Tabmunel B MatLab kax
Croco0 MpeICTaBICHUS




JIAaHHBIX B TpaduuecKoin
dbopme

OCHOBBI TPEXMEPHOU
rpaduku B MatLab

['paduueckuii uatepdeiic
roJyib3oBareiss B MatLab

OCHOBBI
IPOrpaMMHUPOBAHHS Ha
Simulink

Beenenue B Simulink

['eHepalysi CUTHAIIOB
otoOpakeHre nHpopMaIuu

bnoxu apudmernyeckux
onepauui

IToncucremsl

ynpaBJ’IeHHe IIOTOKOM

[Mpumenenne Simulink s
peanu3anyy 3a1a4
u(poBoii 00pabOTKH
CHTHAJIOB

[udposbie GUILTPHI

WuTerpupytomiye GuibTpsl

JuckperHoe
npeoOpa3oBanue Pypne

Bec KM:

10

10

10

10

10

10

10

10

10

10

Ilepeyenb  KOHTPOJIBLHBIX

AUCIHUIIJINHE:

7 cemecTp

MepOoNnpUATHH

TEKYIICTO

KOHTPOJIA

KM-1 Konrponsnas pabora MatLab (II) (Kontponbnas pabota)
KM-2 KontposbHas padota Simulink (Matlab, IIOC) Ne 1 (IT) (KorTponsHas pabora)
KM-3 KontponbHas pabota Simulink (Matlab, IIOC) Ne 2 (II) (KonTponbsHas pabora)
KM-4 KontpomasHas padota Python Ne 1 (KonTtponsnas pabota)
KM-5 KontponsHas padota Python Ne 2 (KonTponbhas pabota)
KM-6 KontposbHas padota Python Ne 3 (KonTposbHas padoTa)
KM-7 Konrponshas padora LabView Ne 1 (II) (KonTponbsHas paboTta)
KM-8 KontposbHas padora LabView Ne 2 (IT) (KounTposapHas padora)

Buja npoMexyTouHOI aTTecTAMU — 3a4€T C OLICHKOM.

ycneBaeMoCTH

mo

Beca kOHTpOIBHBIX MeponpHsITHiL, Y0

Paszen nucHuuiMuel

Nunexc
KM:

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

KM-
6

KM-

KM-

Cpok KM:

4

5

6

8

10

12

14

16

Pacmmmpennbie BoamoxHocTH MatLab B

IJIaHE MAaTEMATHYCCKUX paCcyY€TOB U

MOJICTTPOBAHUS (4acTh 2)




WHTeprionsus v annpoKCHMAaIus
naHHbIX B MatLab

Annmarmonssie 3¢ dexter B MatLab

Pemenue nuddepennmanibHbIX
ypaBHeHul u cucrem B MatLab

[Tpumenenue Matlab nys 3anau
1udpoBoit 00pabOTKM CUTHATIOB

[udposas pubrpanus

AnantuHas udpoBast GUIbTpaIUs

[IpeoOpazoBanue 4acTOTHI
JIICKPETH3AIHN

Moaynsuus 1 1eMOAYJSALMS CUTHATIOB

[Tpumenenue s3bika Python B 3anauax
MaTeMaTHYECKUX PacyeToB U
MOJIEJTMPOBAHUS

OcHOBBI IPOrpaMMUPOBAHUS Ha SI3bIKE

Python

Cepuanuzanus U Jecepuanusanus
naHHbIX B Python

DeMeHTHl 00BEKTHO-
OpPUEHTHPOBAHHOI'O
nporpamMmmupoBanus B Python

bubnuorekn NumPy, SciPy u
Matplotlib st pacmmpenus
¢dynkunoHana s3bika Python

[Tpumenenue nakera LabView

Bsenenne B LabView

OcHoBHbIe TOHATHS cpenbl LabView

Co3naHue BUPTYyalIbHBIX IPUOOPOB B
LabView

Coznanue BUPTYalbHBIX TOAMPUOOPOB
B LabView

[Tpumenenue crpyktyp B LabView

Cocrassble gaHubie LabVIEW:
MAaCCHBBI U KJIACTEPbI

Bec KM:

10

10

10

10

10

20

10

20




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

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIIK-5

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

3HaTh:

OCHOBHBIE MTOHATHS U
MPUEMBI IPOTPAMMHUPOBAHUS
Matlab

OCHOBHBIC TTOHATHUSA U
pueMbl TpadudecKoro
MIPOTPaMMHUPOBAHUS
LabView

Ha3Ha4YCHHE OJIOKOB, UX
rapaMeTpbl 1 OCHOBHBIE
MPUEMBI IPOTPAMMHUPOBAHUS
Simulink

YMerts:

BBIMIOJIHATH YCTAHOBKY, U
HaCTPOUKY ITAKETOB
WMUTALIMOHHOTO
MOJICIMPOBAHUS
MOCTPOCHHE OJIOKOB
npeoOpazoBaHms
U3MEPUTEIILHON
nH(popMaluy B TaKeTe
Simulink

HaIMCaHKE MPOTPaMM Ha
s3pIKke maketa Matlab

KM-4 KontpompHas padora Simulink Ne 1 (I) (Korrponbsnas pabora)
KM-8 Jlaboparopnas padota Ne 1. OcHoBbl iporpammupoBanus B MatLab
(JTaboparopnas padoTta)

KM-9 Jlaboparopnas pabota Ne 2. Matemaruueckue pacueTsl B MatLab
(JTaboparopnas padota)

KM-10 JIa6oparopnas padota Ne 3. Simulink (JIaGopaTopHnas padota)
KM-16 KonTponpsHas padora Simulink (Matlab, LIOC) Ne 2 (II)
(KonTponbsHas pabora)

KM-17 Kontponbras padota LabView Ne 1 (II) (KortponpsHas pabora)

OIIK-7

N-lonk7 JeMOHCTpUpYyeT

3HaTh:

KM-1 Kontponbnas pabora MatLab Ne 1 (I) (KontposbHas paboTta)




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

0a30BbIe TPUHIIUIIBI
COCTABJICHUS MPOTPAMM H
orpeneneHus: GyHKIui
MOJIb30BATEJISI Ha SI3bIKE
Python

0COOEHHOCTH
WCIIOJI30BaHUS METOJIOB
00BEKTHO-
OpPHUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHUS B
Python mst penienus 3amaq
MaTEeMaTHYECKUX PACUETOB U
YHUCIIEHHOTO MOJICIIMPOBAHHUS
MPUMEHCHHE TIAKeTa
Simulink a4 3amay
nudpoBoi GUILTpAITUN
npuMeHeHne nakera Matlab
Ui 337124 U poBoii
¢bunbTpanuu

YMeTs:

MMOCTPOCHHE KAHAJIOB
M3MEPUTENBHBIX CUCTEM C
MIPUMCHCHHUEM ITaKeTa
LabView

MMOCTPOCHHE KAHAJIOB
M3MEPUTENBHBIX CUCTEM C
MIPUMCHECHHUEM T1aKeTa

Matlab

KM-2 KontponwsHas padora MatLab Ne 2 (I) (KouTponsHas pabora)
KM-7 Kontposbnas padota Simulink Ne 4 (I) (KonTposbhas pabota)
KM-12 Kontposnbsnas padota Python Ne 1 (Kontponbnas pabora)
KM-14 KonTponsnas padora Python Ne 3 (KonTponbsHas pabora)
KM-18 KonTponbaas padota LabView Ne 2 (II) (KortponwsHas paborta)

OIIK-7

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

COCTAaBJISTIOIIINX gacTel

3HaTh:

0COOEHHOCTH NMPUMEHEHHS
nakera Simulink s
MOJIETTUPOBAHUS KaHATIOB
nudpoBoit 00paboTKN

KM-3 Kontponbnas pabora MatLab Ne 3 (I) (Kontposbhas paboTta)
KM-5 KontponwsHas padora Simulink Ne 2 (I) (KonTponbhas paboTa)
KM-6 Kontponbnas padota Simulink Ne 3 (I) (KonTponbsHas pabota)
KM-11 KontponsHnas padora MatLab (II) (KontponsHast pabota)
KM-13 KonTtponwsnas pabora Python Ne 2 (KonTponwsHas 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

KM-15 KonTponbsHnas padora Simulink (Matlab, LIOC) Ne 1 (II)
(KonTponbsHas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
6 cemecTp

KM-1. Koutpoabnas padora MatLab Ne 1 (I)

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun koHTpoabHOro MeponpustTus: KourponsHas 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.
KonTponbHast pabora TpeOyeT OT CTyJAeHTa 3HaHUH KoMaH1 cucTeMbl MatLab 1 HaBBIKOB pabOTHI B
MatLab B miane Hanucanus nporpamM. [1o pe3ynbraTtam BIMOTHEHUS paOOTHI U PEIICHUs 3aJaHui
CTYJEHT TOKa3bIBA€T COCTABJIEHHBIN KOJ IPOTrPaMMbl U JIEMOHCTPUPYET BBINOJIHEHUE MOTYyYECHHOU
porpaMMbl HEMOCPEACTBEHHO Ha »JKpaHe Kommbiorepa. lIpoBepka paboThl MPOU3BOAUTCS
npernojaBareseM Ha Mmecte. llpum oOCykIeHHH pe3yiabTaToB pabOTHl CTYIEHTY JONOJHHTEIHHO
MOTyT OBITh 3aJaHbl MPOBEPOYHBIE BOMPOCHI IO TEME TMPOIJACHHON YacTH AUCHMILTUHBI,
OXBAaTBIBAIOLIEH ClEIyIOIIME Pa3Aeiabl U TEMbl JUCLUIUIMHBL: - paboTa ¢ YKCIOBBIMU JTAHHBIMU,
MaTE€MaTUYeCKHe OIepalid W BBIYHMCICHUE BBIPAXKEHMI; - BEKTOPA, MATPULBI; - KOMIUIEKCHBIE
yrcna, - rpapuku (yHxnwii; [lpumepsl mMOgOOHBIX BOIPOCOB mpuBeneHbl B "KoOHTposbHBIC
BONPOCHl Ha YyMeHHUsA". AJIbTepHAaTHBHBIH BapUaHT MPOBEACHUS KOHTPOJBHONH paboThl -
JUCTAaHIIMOHHBINA. B 5TOM cilydae cTy/eHT BbINOIHIET paboTy yAaJeHHO Ha CBOeM KoMIibtoTepe. 1o
UTOTY BBITIOJTHEHUS paOOThI CTYAEHT IMCTAHIIMOHHO EMOHCTPUPYET CBOM KpaH KOMIIBIOTEpa C
OTKPBITOM TporpamMMoii. OOCyXIeHUE Pe3yIbTaTOB PadOTHI MPOU3BOIUTCS B (hopMaTe BUICOCBSI3U
(BeOMHap), T1Ie CTYIEHT UMEET BO3MOKHOCTh OTBETUTh Ha COOTBETCTBYIOIINE BOIIPOCHI.

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

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupPOBAHHbBIE Bonpocsi/3aganust 11t IpoBepKH
pe3yabTaThl OOy4YeHUS
10 TUCLMILINHE

YMers: [IOCTPOCHUE 1.HalinuTe 3HaU€HUs CIEAYIOMNX BBIPAXKEHUN, UCTIOIb3Ys
KaHaJIO0B NIEPpCMCHHBIC.
HSMepHTeHLHLIX
CHCTEM c Tabmuua 1
HpI/IMeHeHI/IeM HaKeTa NeNe Buipamenue Ilepemennnie
mi4+m-—mn—-n m*—m-mn+n
1 T m—mn—n m=5n=73
Matlab m +mx++n;n+xn n;:er y
2 +-=] -= x=4y=5
(x—y y) (x—y x) -
N ’,/(14+x}2+fa‘(14—1’)2‘2 s
Vid+x+Vid—x
m—2 m+2y 1 B
4 (m+27M72)‘(m72)3 m=8

Jx+3/x—3+\’x73/x+3

x+3/x—.’i_ ,v.—3/x+3

6 log,(2x — 1) = log,(2x — 1) — In(2x — 1) x=8

7. JxX4E _ gx#d _ geis =1

8. (sinx + cosx) + (sinx + cosx)? + (sinx + cosx)? x=m/4
7 7T

5 9a’ — 24ab + 16b* — 25 a9 b-73

3a—4b—5

10




3anjgaHUupOBAHHBIE

pe3ynbTaTthl  O0y4YeHUs

10 JUCLUTIUINHE

Bonpocsei/3aganus 11t mpoBepKU

2.BriBeute Tabnunily 3Ha4eHUH (QYHKIIUU HA 33JaHHOM WHTEpBAJIE C
yKa3aHHbIM arom. Haifitu Mmakcumym 1 MUHUMYM (QyHKLHH.
[Toctpoiite cooTBeTcTBYIOMMIA rpaduk Gynkmmuu. Craemnaiite
MOJIIMCH Oceld, 100aBbTe Ha3BaHue rpaduka. OTMeTbTe Ha rpaduke
COOTBETCTBYIOIIHME IKCTPeMyMbI pyHKIIMH. OTOOpa3uTe INHIH

CCTKH.
Tabauma 1.
NeNe Bripaenne hyHKIHH Y(X) Hureppan lar
1 e % sin 10x [0; 1] 0,05
X
5 -
2 “ra [-4;0] 0,04
3 |—x?| + 2 [-2;3] 0,5
4 Jx3 [5; 6] 0,01
5 ‘,LCV‘L [2; 4] 0,1
Inx

3.HaifTu MOZlyJib U apryMEHT U1l 3aJJaHHbIX yucen z1 u z2, 3anucaTh
COMPSKEHHBIE C HUMU YHCJIA, BBITIOJIHUTD CIICAYIOIINE ICUCTBUS —
CJIO)KEHHE, BEIUNTAHUE, YMHOXKEHUE, JICIICHNUE.

Tabauua 1.

N Ne
" BLIDAKEHIA, OMHCBIBAIONINE KOMMICKCHEIE YHCA
n/n

", BHPAKEHHS, OMHCHIBAIONINE KOMIICKCHBIE YHCTA
i

1 |z =4-43i 2, = —6—6i 6. | 5B =5-30L zz=—4+7i
2= —2+5i; 2, =3— 4 z,=3+40; z,=—4+3i
2, = 5+ 2v6i; z, = 5 2v/6i 2 =4—W3i, 2, =-2+2i
Z =5-30; z,=—-1+6I zlzﬂ*ﬁi,zzzl+\/§i
7y =02+4i; z,=-03-09i
4 .BBINOJIHUTE YKa3aHHBIC I[CﬁCTBPIH Haza CICAYOIUMU
BBIPAXKCHUAMU C KOMIIJICKCHBIMUA YHCJIaMU Zlmu 22, YIIPOCTUTD UX.
Z[J'IH KOHCYHOI'O KOMIIJICKCHOT'O YMUCJIa OIIPCACIUTDb COIIPAKCHHOC
€MY 4YHMCJIO, BBIICINTD HeﬁCTBHTeHBHYIO 1 MHHUMYIO 4aCTH

KOMIIJICKCHOT'O 4YHCJia, HaWTH MOAYJIb U apTYMCHT KOMIIJICKCHOT'O

||

| e

qucia.
Tabmumna 1.

n‘j" BLPAsKeIs, OMHCHBAMINIE KOMTICKCHES HHCAD n‘j" BRIpaeNis, OTHCHBAIONHE KOMIICKSHHE HHCTa
2:3(17+31: 12 )+i 54120 (1+2i)?
TaUTr ot R TR

! ; CI-i 6 o m2+23

R 2T
_Te3 1o 1 7( s )]+317171)1+r
) T TR T TR e LT VY TE )T
_(2—:)3 I 60
TY R
3 3 -aq
-1-iV3 —14+iV3 7(1( - 77341) ) 8
; Z‘:(T) +(f) B e DA (e
3 :
—2+45i P L
YT P-4
31— 17\ 1+ A+202—(1-0)°
P i3 . — = ——
. "’( 2+ + 4731') 5 ! ) AT@var -2t e
7-2i (1— 2008
22=3+2f+( Zy = 4 4{16
3
(1 A3
z1:(676:)2(17 4:)
5 .
6i
Ly ==/
2T+ ?

5.IMoctpoiite rpaduk GyHKIMH B 3a1aHHBIX TPeeIax Auana3oHa
3Ha4YEeHUH APTYMCHTOB. Ycranosure COOTBETCTBYIOIIHEC IMTPEACIIBI
otoOpakenus rpaduka. J[o6aBpTe B CO3JaHHOM OKHE Ha3BaHUE
rpaduka, MOAMUCH BCEX OCEH, 3a/IEHCTBYITE IMHUH CETKH.

Tabauua 1.
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl  OO0YYCHHS
10 JUCLIUIUINHE
NeNa | dymkims Juanazou
i y=x(x -4 5,51
2 y=x-|x—4| [-0,5; 4,5]
3 r=" e [-1,4]
4 y=Ilx-3l(x+1) [-1,5:4]
5. y:%(z’—h) [-1; 3]
6. v =|lx1- 2] - 1| 155
7. y = Ji— it [3:3]
3 y=|2— 3| [-6: 8]
9 y= % [3;2]
10 y=3flx+1] [-5;6]
¥ —3x+2 x*+3x+2 i
. M TS (TS s
12. y=[2- 31| [-4; 4]

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OueHka "OTJIMYHO" CTaBUTCS CTYJIEHTY, €CIIU OH
BBIMOJIHWIT BCE 3/IaHUS TIPABUIILHO 0€3 KPUTUYECKUX 3aMEYaHUH M YCIICIIHO OTBETHII HA BCE
JIOTIOTHATEILHBIC BOTIPOCHI.

Oyenka: 4 («X0OpOIIO»)
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "Xopomnio" CTaBUTCA CTYACHTY, €CJIH OH
BBIMOJIHWJI TPAKTUYCCKH BCE 3a/IaHUS MPABUIILHO C HE3HAYUTEIHHBIMH 3aMEYaHUSIMU H YCIICIITHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJTHUTEIHHBIX BOIIPOCOB.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonneHus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" CTaBUTCS
CTYICHTY, €CITU OH BBITIOJTHIII OOJBIIYIO YacTh 33JaHUI MPABUIHLHO NP HATHYUU HEKPUTUUECKUX
3aMeUYaHWi M YCTICITHO OTBETHII, TI0 KpalfHel Mepe, Ha MOJIOBUHY JOTIOJTHATEIHHBIX BOITPOCOB.

Oyenka: 2 («HeyIOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuxu evinoaneHus sHanus: OneHKa "Hey10BIeTBOPUTENbHO" CTaBUTCS
CTYZAEHTY, €CIIU OH: - HE BBIIIOJIHWJI 33/1aHUE B IIPUHLIUIIE; - HE BBIMOJIHII IPABUIBLHO OOJIBLIYIO
4acTh 3aJIJaHUI; - PE3YJIbTaThl PA0OTHI COAEPIKAT CYIIECTBEHHBIC 3aMeYaHus, TpeOyromue
UCTIPaBJIEHUH; - HE CMOT MPABUWJIBHO U TOHATHBIM 00pa3oM OTBETUTH, 10 KpailHel Mepe, Ha
MIOJIOBUHY JOIOJIHUTEIBHBIX BOIIPOCOB.

KM-2. JlabopaTopnasi pa6ora Ne 1. OcHoBbI IporpammupoBanusi B MatLab

®opmbl peaausanun: KomnbroTepHoe 3a1aHne
Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoro meponpusitusi B BPC: 10
IIpoueaypa npoBefeHHsi KOHTPOJIbHOro MeponpusTus: JlabopatopHas paboTa MpOBOAUTCS B
KOMIIBIOTEPHOM KJIacCe Ha YCTPOMCTBAaX C YCTAHOBJIEHHOW Cpeloi MaTeMaTHMYeCKHUX pPacyeToB U
monenupoBanuss MatLab. JnutensHocTh nabopartopHOi paboThl - 4 aKageMHYeCKHX 4Yaca.
JlaGopaTopHast paboTta TpeOyeT OT CTyAeHTa 3HaHUI KoMmaHa cucteMbl MatLab 1 HaBBIKOB PabOTHI
B MatLab B muiane nHamucanus nporpamm. Ilo pesynbraTtam BBITOJTHEHUS pabOThl U peEIICHUS
3aJjaHui CTyJIeHT 0GOpMIISIET COOTBETCTBYIOMIMN oTyeT. [IpoBepka paboOThl BBIMOIHEHUS PaOOTHI
OPOM3BOJUTCS MO  NOpefocTaBlieHHOMY  otdery. Ilpm  3ammure  pa®oOTBl  CTYIAEHTY
JIOTIOJTHUTEIIBHO MOTYT OBITh 3aJaHbl MPOBEPOYHBIE BOIPOCHI IO TEME MPOMIEHHON wYacTu
JUCLMTUIMHBL, OXBATHIBAIOLIEH ClIEAYIOIINE pa3fiesbl U TeMbl JUCHUIUIMHBL - paboTa ¢ YHCIOBBIMU
JTAHHBIMU, MaTeMaTUYECKUE OIEepaliy; - BEKTOpa, MaTPHIIbl; - KOMIUIEKCHbIE YUCNa; - TpaduKu
¢bynkuuit; - pabora c¢ ainamu. [Ipumepsl MogoOHBIX BONPOCOB NpuBeaeHbl B "KOHTpOIbHbIE
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BONPOCHl Ha yMeHus". AJbTEpHAaTHBHBII BapUaHT MPOBEACHHUA J1aOOpPaTOpHOW paboOThl -
JUCTAaHIIMOHHBIN. B 3TOM cilydae cTyeHT BBIIOIHSIET paboTy ylaleHHO Ha cBoeM KoMibtotepe. 1o
UTOTY BBIOJHEHHUS pPAaOOTHI CTYJICHT TaKXKe IMPEJOCTaBIAECT OTYET B DICKTPOHHOH Qopme.
OOcyxaeHue pe3yapTaToB pabOThl M 3amMrTa paboThl MPOU3BOAUTCS B (opMaTe BUIECOCBSI3U
(BeOnHap), r11e CTYJAEHT UMEET BO3MOKHOCTh OTBETUTH Ha COOTBETCTBYIOIINE BOIPOCHI.

Kpartkoe cogep:kanue 3aaHuA:
Crynenram HeoOXxonuMo peann3oBath B MatLab crnexyromue 3aga4um o coCTaBICHHUIO
nporpamMMm Ha M-s3bike. [IpuMepsl BapraHTOB 3a/1a4 IpuBeieHbI B "KOHTpOIbHBIE BOIPOCH! HA

ymeHus'".

KoHTposbHbIe BONPOCHI/3aJaHUA:

3arIaHupOBaHHbBIC
pe3ynbTaThl  OOYYCHHS TIO
JVCIIATUTAHE

Bompocsi/3aganust 17151 IpoBepKH

3HAaTb: OCHOBHBIE ITOHITHUI U
IPHEMBI MPOrPaMMHPOBAHHS
Matlab

1.ba3zoBble cpencTa mporpammupoBanus MatlLab. Cenenwst o
A3BbIKE POTPAMMUPOBAHMS CUCTEMBI.

2.MatLab B ponu kanbkynaropa. Pabota B KOMaHIHOM OKHE.
3anuch JaHHBIX U TEKCTa ceaHca B (Daiiibl.

3.03HaKOMJIEHHUE C TAKETOM MaTEMAaTUYECKUX PACUETOB U
MoaenupoBanus MatLab. MaTepdetic cpenpl.

4.0OcHoBHBIe (yHKIIMOHATBHBIE OKHA (Command Window,
Workspace, Current Folder, Editor u nip.) u Bkinaaku (Home,
Plots). Hactpoiika mapamMeTpoB Cpebl.

5.0cobennoctu paboTsl B MatLab. Pexxumbl paboThl cpeibl
(KOMaHJIHasl CTPOKA, CLIEHAPUI — «CKpUIT», QYHKIUSA).
CucreMa OMOIIIU U CIIPABKH.

6.ba3oBble KOMaH bl (OUHUCTKA MTAMSTH, 3KpaHa, IepeUEHb
HCIIOJIb3YEMBIX IIEPEMEHHBIX, COXPAHEHHUE U 3arpy3Ka
pabouero npoctpancTBa). KommenTapuu B kojie U pasieicHue
KO/1a Ha CEeKLUH.

7.0603HaueHne IepeMeHHbIX. YicleHHOe MTpe/icTaBIeHHe
JnaHHbIX. TouHOCTH 0TOOpaXkaeMoro pe3ybTara.

8.OCHOBHBIE TUIIBI IaHHBIX (YUCIOBOM, CHMBOJIBHBIMH,
noruyeckuit). Co3nanue nepeMeHHbIX yKa3aHHbIX THIIOB,
JOCTYM K 3JIEMEHTaM, BO3MOXHbIE IEHCTBUS HaJl HUMH.
IIpuopurer onepauuii.

9.PaboTa ¢ KOMIIJIEKCHBIMHM YUCIIAMH.

10.01HOMEpHBIE MaCCUBBI, BEKTOPBI U IBYMEPHbIE MATPHIIBL.
bazoBele oneparuu (0603HaueHUE, CO3/1aHNUE, 3aMIOJTHEHHUE,
JIOCTYT K OTAEJIbHBIM 3JIEMEHTAaM WJIH TPYIIE 3JIEMEHTOB,
TpaHCHOHUpOBaHKe). JIMHelHas MHaeKcalus.
11.CtpykrypHblil TUI JaHHBIX. CTPYKTYpHI (CO3/1aHuE, TOCTYI
K DJIEMEHTaM, pa3jIMyHble IeHCTBUS HAJ HUMH).

12.TIpumepsl TOCTPOEHUS IPOCTHIX TPAPUKOB (YHKITHIHA.
[Tonnucu oceit 1 3aroaoBokK rpaduka. Jlerenia TuHUMA
rpaduka. Co3gaHue OTAETbHBIX TpapUIeCKuX OKOH U
oOpailieHre K HUM.

13.®ynkuuu B cpene MatLab. Co3nanue GpyHKUIuUH,
0OBsIBIIGHUE U BBI30B U3 OCHOBHOM Mporpammsl. Tun 1aHHBIX —
«function handle» (xaum1 Gyakmum). ['modanpHBIC
IIEPEMEHHBIE.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl  OOYYEeHHS TIO
JUCITUILINHE

14.0Oneparops! ycinoBHoro (if ... else ... , switch) u
0€3yCI0BHOIO Nepexo/a.

15.IToctpoenue nukios (while, for).

16.01nanka kona nporpammbl. CyliecTBYOIIME BO3MOXKHOCTH.
17.Pabora u B3aumoseiicteue ¢ Qaitnamu B MatLab.
OTkpsITHE, UTEHUE, CO3[ITaHUE, 3aMHCh, U3MEHEHUE.
CuuThIBaHHE JAHHBIX B MATPHILY, CTPOKY WJIM MACCUB STUCEK.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIMYHO" CTaBUTCS CTYIEHTY, €CIIH OH
BBITIOJIHWJI BCE 33/IaHMSI TIPABMIIBHO 0€3 KPUTUUECKUX 3aMEYaHHI M YCIIEITHO OTBETUJI Ha BCE
JOTIOTHUTEIbHBIE BOIPOCHI.

Oyenxa: 4 («XOpoILI0»)
Onucanue xapaxmepucmuxu 6blnoaneHus 3uanus: OLUeHKa "Xopouo" cTaBUTCA CTYACHTY, €CJIH OH
BBITNOJIHWI IPAKTUYECKH BCE 3aJJaHUS MPABUIIbHO ¢ HE3HAYUTEJIbHBIMU 3aMEUaHUSMU U YCIIEIIHO
OTBETUJI Ha OOJIBIIYIO YaCTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapaxmepucmuxu ¢blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" CTABUTCS
CTYJEHTY, €CJIM OH: - HE BBIIIOJIHWJI 33/1aHN€ B IPUHIIUIIE; - HE BBHIIIOJHUII IPABUIIBHO OOJIBIIYIO
YacTh 3a/1aHUH; - Pe3yJbTaThl pabOTHI COJIEPIKAT CYIIECTBEHHBIE 3aMeYaHts, TpeOyromue
WCIIPABJIEHUH; - HE CMOT IPAaBUJILHO U MOHSITHBIM 00pa30M OTBETUTH, IO KpaliHEl Mepe, Ha
IIOJIOBUHY JONOJIHUTEIBHBIX BOIIPOCOB.

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

®opmbl peasausanun: KoMnsroTepHoe 3a1aH1e
Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 10
IIponenypa mpoBegeHMsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa mpoBOAUTCSA B
KOMIIBIOTEPHOM KJIaCCE Ha YCTPOMCTBAaX C YCTAaHOBJICHHOM CpPENOW MaTEMaTHYECKHX pPacdyeToB U
MozaenupoBanus MatlLab. JlnuTenbHOCTH KOHTPOJABHOM paboThl - 1 akajgeMuUyecKkuil dac.
KonrponbHas pabota TpeGyeT oT cTyJeHTa 3HaHUI koMaHa cucTteMbl MatLab 1 HaBBIKOB paOOTHI B
MatLab B nane Hanucanus nporpamm. [1lo pe3ynbraTtam BINOTHEHUS paOOThI U pellIeHus 3aJaHui
CTYJEHT ITOKa3bIBAET COCTABJIEHHBIN KO MPOTPAMMBI U JIEMOHCTPUPYET BBIIIOJIHEHUE MTOJTYYEHHON
IporpaMMbl HEMOCPEACTBEHHO Ha »JKpaHe Kommbiorepa. llpoBepka paOoThl NpPOU3BOAUTCS
npernojiaBareseM Ha Mmecte. llpu oOCyxIeHHH pe3yiabTaToB pabOThl CTYIEHTY JONOJHHUTEIHHO
MOTyT OBITh 3aJaHbl IPOBEPOYHBIE BONPOCHI IO TEME TMPOIJAEHHON YacTH AUCLMILIUHBL,
OXBAaTBHIBAIOLIEH CIEAYIOLIUE pa3/ieibl U TEMbl AUCHUIUIMHBL: - YCIOBHBIE ONEPATOPBl U LUKIIBL; -
B3aMMOJICIICTBHE MOJb30BaTeNs ¢ (paillaMu; - CUMBOJIBHBIE BBIpAXKEHHS U ONEpalui HaJl HUMU; -
UHTETpUpOBaHNEe U TU(QepeHIUpOBaHUE; - SUCHKH M CTPYKTYpBl; - pELICHHWE JHMHEHHBIX U
HenuHelHbIX ypaBHeHuit, CJIAY u CHAY; - nBoifHble MHTETpaibl, YANCIEHHOE WHTETPHUPOBAHNUE;
[Tpumepbl TOAOOHBIX BoOmpocoB npuBefAeHbl B "KOHTpoibHBIE BONpPOCHl Ha yMeHUs'.
ATNbTEepHAaTUBHBIM BapuaHT MPOBEICHUS KOHTPOJIbHON paboThl - AMCTAaHIUOHHBIN. B 3TOM ciydae
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CTYJCHT BBHIMOJHIET pa0dOTy yIaleHHO Ha CBOeM KomiibioTepe. Ilo WTory BEIMONHEHUS pPabOTHI
CTYACHT JUCTAHIIMOHHO JEMOHCTPUPYET CBOM JKpaH KOMIIBIOTEpAa C OTKPBITOM MHPOTrpaMMOM.
OO6cyxaeHne pe3ylbTaToB pabOThl MPOU3BOIUTCA B opMaTe BUACOCBI3HU (BeOMHAp), T/I€ CTYACHT
MMEET BO3MOXKHOCTb OTBETHTh Ha COOTBETCTBYIOIIKE BOMPOCHI.

Kpartkoe conep:xanue 3a1anus:
Crynentam HeoOxoauMo peanu3oBaTh B MatLab cienyromye 3a1auu 1o COCTaBICHUIO

nporpamm Ha M-s3bike. [IpuMepsl BapuanToB 3a1a4 npuBeeHbl B "KOHTpoIbHBIE BOITPOCH! HA
yMeHus".

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHupoBaHHbIE pe3yJbTaThl 00ydeHus | Bompockl/3aganus s mpoBEepKU
110 JUCUUIUINHE

3Harh: NpuMeHeHHe makera Matlab s 1.CuMBOJIbHBIE BBIPAXKEHUS, IPEACTABICHUE
3a1a4 UuGpoBON GPUIIbTpaALIUN TpoOei.

2.0nepanuu ¢ MHOTOYJICHAMH.

3.Pemienue ypaBHEeHUI U CUCTEM YpaBHEHUH.
4.Pabota ¢ (aiimamu Ha mpuUMepax.

5.Yt1o0 Takoe Tabiuiel B MatLab?

6.M-gaiinsl cuenapuen. Ctpykrypa. [lpumepst.
7.M-daiinsl - pynkuuu. [Ipumepsl peanuzanuu.
8.Ympasmustomue CTpyKTyphl B IpOrpaMmax
MatLab. /{nanoroBslii BBOJ JJaHHBIX.
9.Iloctpoenue rpadKoB B MapaMeTpUUECKON
dhopwme.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenxa: 5 («OTIIMYHOY)
Onucanue xapaxmepucmuxu 6vlnoaneHus 3nanus: OleHKa "OTIIMYHO" CTaBUTCS CTYJIEHTY, €CIIU OH
BBITIOJTHIJI BCE 3aJJaHUs MPABUIILHO 0€3 KPUTHUECKUX 3aMEYaHUN U YCIIEITHO OTBETUIT Ha BCE
JIOTIOTHATEITLHBIC BOTIPOCHI.

Oyenxa: 4 («XOpOILIO»)
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "Xopomio" CTaBUTCA CTYACHTY, €CJIH OH
BBITIOJTHIJT TPAKTHYECKH BCE 3aJJaHUs MPAaBUIBHO C HE3HAYUTEIbHBIMU 3aMEUaHUSIMU U YCTICIIIHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJTHUTEIHHBIX BOIIPOCOB.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuxu ¢oinonnenus 3uanus: OLeHKa "y10BIETBOPUTEIBHO" CTaBUTCS
CTY/ICHTY, €CJIM OH BBIIIOJIHMI OOJIBIIYIO YaCTh 3aJaHUI MPAaBUIbHO NMPH HATUYUHM HEKPUTHUECKUX
3aMeyaHMuil 1 yCHelHO OTBETHII, IO KpaliHell Mepe, Ha MOJIOBUHY JOMOJIHUTEIbHBIX BOIIPOCOB.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)

Onucanue xapakxmepucmuxu evinoanenus sHanusa: O1eHKa "Hey10BIeTBOPUTENbHO" CTaBUTCS
CTYJEHTY, €CIIM OH: - HE BBIMIOJIHUJ 33/IaHNE B IPUHIIUIIC; - HE BBITIOIHUII MTPABIIIBHO OONBIITYIO
4acTh 3aJIJaHUI; - PE3YJIbTaThl PA0OTHI COZIEPIKAT CYIIECTBEHHBIC 3aMeUYaHus1, TpeOyromme
WCIIPABIIEHUH; - HE CMOT MPAaBUIBHO U MOHSITHBIM 00pa30M OTBETUTH, IO KpaiiHell Mepe, Ha
MTOJIOBUHY JOTIOJTHUTEIHHBIX BOITPOCOB.

KM-4. JIaboparopHasi padora Ne 2. MaremaTuyeckue pacdyersl B MatLab

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoro meponpusitusi B BPC: 10
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IIpouenypa nmpoBeaeHuss KOHTPOJIbHOro Meponpusitusi: Jlaboparopnas paboTa mpoBOIUTCS B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAX C YCTAHOBJICHHOW CpElOM MAaTeMaTUYECKUX PacyeToB U
monenupoBanuss MatlLab. JlnurensHOCTH J1abopaTopHOW paboThl - 4 aKaJeMHYECKHX 4Yaca.
JlaGopaTopHas paboTta TpeOyeT OT CTyAeHTa 3HaHUH KoMmaHa cucTeMbl MatLab 1 HaBBIKOB PabOTHI
B MatlLab B mnane nHamucanusi mporpamm. [lo pe3ynpTaTam BBITOJHEHUs PabOTHI U pPEHICHUS
3aJjaHuil CTyJIeHT 0GOpMIISIET COOTBETCTBYIOIIUN oTyeT. [IpoBepka paboThl BHIMOIHEHUS PabOTHI
MPOU3BOJUTCS MO TPEJOCTAaBICHHOMY oOTdeTy. [Ipu 3ammre paboThl CTYIACHTY JOMOIHUTEIBHO
MOTyT OBITh 3aJaHbl IPOBEPOYHBIE BOMPOCHI IO TEME MPOIJACHHON YacTU AUCLMILTUHBL,
OXBAaTBHIBAIOIICH CICIYIONIME pa3feibl U TEMbl JAUCHUIIIMHBL - CHMBOJBHBIC BBIPAKCHHUS U
orepanuy HaJ HUMHU; - HUHTErpupoBaHue U AuQQepeHUrupoBaHUE; - SYEHKH U CTPYKTYpHI; -
penieHue JTUHEHHbIX W HenuHeWHbix ypaBHeHuil, CJIAY u CHAY; - nBoliHbIe HMHTErpabl,
YHCIIGHHOE WHTETpUpOBaHuUE; - pabora c Tabmuuamu; - OcHOBBl 3D-rpaduku.; - moctpoeHue
rpaduueckoro wuHTEepdeiica monb3oBatens. [Ipumepsl MOJAOOHBIX BOMPOCOB TPUBEICHBI B
"KoHTposibHBIE BOMpPOCH Ha YMEHHs'"'. AJbTEPHATHUBHBIA BapHaHT MPOBEJCHUS JTabOpaTOpHOM
paboThl - MUCTAHIMOHHBIA. B 3TOM cllydae CTyIEHT BBIONHSAET PabOTy yAaJeHHO HAa CBOEM
kommbtorepe. [1o utory BbimoiHeHUs pabOThI CTYACHT TAaKXKE MPEIOCTABISAET OTYET B AIIEKTPOHHOU
dopme. OOcyxIeHue pe3yiabTaToB pabOThl W 3ammMTa paboThl MPOU3BOIUTCS B dopMare
BUJICOCBSI3U (BEOMHAp), Tll€ CTYACHT HMMEET BO3MOXKHOCTb OTBETUTh HAa COOTBETCTBYIOIIUE
BOTIPOCHI.

KpaTkoe cogep:kanue 3a1aHus:
CrynenraM HeoOxoauMo peanu3oBaTh B MatLab ciienyromiue 3aaun o cOCTaBIEHUIO
nporpamm Ha M-s3bike. [Ipumeps! BapuanToB 3a1a4 npuBeieHb! B "KOHTpoIbHBIE BOIIPOCH Ha
ymeHus'".

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE Bomnpockl/3aganust st mpoBEpKU
PE3YJIBTaThI
00y4eHus o
JMCLUIUIMHE

VYMers:  HamucaHue
nporpaMM Ha SI3BIKE
nakera Matlab

l.prOCTI/ITB CJICAYIOIIHUC BBIPAKCHUS U BBIYUCIUTD UX, CCIIN JaHBI
YHCJIOBBIC UJIM CUMBOJIBHBIC 3HAUCHU A UX ITapaMCTPOB.

Tabauma 1.

Ne
wn

CHMBOJIEHEIE BBIPAKEHNA 3HauCHHA TIAPAMETPOB

1 1 = .

2" bF¥e ; B +c?—a®\ a-b-c “7_0‘02‘

1 1 1 2he T abe b= —11,05;

atoye c=1,07.
1,1 2¢

(g+5-2p)ta+b+20) s

2 11,2 a4t

a? " b7 " ab  a?h?

a l—p1 ) a’h? a? — b?\ ! a=1-v2Z;

a3 +b73 (a+b)—3ab ab =
1+(a+x)? l71—(0.2+7c2)

1-(a+x)1 2ax

abc+ 4 be
s Jia 4T a=004

vabe + 2

(x+ 1) a®+1
(x-1D)—(x+ D 2a
x+3 x—3

+
VI+VEHE Vx—Vx—3
9a? — 24ab + 16b* — 25

8 3a—4b—5

a= '/,_:,;b:Z '/3‘

%8 _ya
(e 4y + 2y +y2x 4 y7)

9

X = 17.0625;
y=Yi¢

2.Pemmte crenyroniee ypaBHEHHE NPY YKa3aHHBIX Jaliee

OrpaHHU4YCHUAX.

Tabauua 1.
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Ne n/n VpasxeHie Venosus
1 9x%y? + 6xy® — 9xy + 28 +y* — 18y + Tx — 5y +6=0 X, VEZ
2 2x* + 2xy —x+y =112 x,y>0
3. 63x% — B2xy — 65y° = 23 X, VEZ
4. 5x? —dxy —yi=1 X, VEL
5 2x% 4+ 4xy + 5% = 11 X, VEZ
6 n? —mn—2m* =7 X, VEL
7 2x% = 2xy + 43y = 36 x,y=0
8 I —xy+ 7y’ = Y,VEZ
Q m? —mn— 2n? = 1999 X,VEZ

3.Pemmth 3a1aHHBIE CHCTEMBI JIMHEHHBIX anreOpanyecKux ypaBHEHUH

(CJIAY).

Tabauma 1.
Ne o - -
i Cucrema 1 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
2x—y x—2y 18 x—3y+Tz+6t=
dy—z+3t=1
_ 3x—-y=1 o
2 {zg;fgy‘: N [—2x+y yz=3 Hﬂ*}"z_f;}_?
2x—y+4z=12 . 7E+23r:0 .
_ X+ By +3z—t=
2xty=—1 x+y+z=10 2x+3y+4z+t=—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+ 11y =15 —3x—y_—x—3y:z 9x—3y+52+6t_=0
U i - N 2, bx—2y+3z+0=0
r= + =2 3x—y+3z+14t=0
3x—y x—3y 5
. P -4y +z+7t=0
dx—Ty=-12 x—2y+2z2=17 —2x—Ty+22+10t =0
5 { _ 2x+y—3z=-5 ) _
6x +3y=—18 Aty +3z—4 —x—y+z—-5t=0
Y - —5x—22y+5z+43t=0
. {2x—3y=—5 lgi;g;’fiz; {x—2y+4z=0
5x+2y=16 dx+Ty—3z=4 2x—3y+5z2=0

4.Pemmte ciieqyronie HeJIMHEMHbIE YPaBHEHUS.

Ne .
2 3
i Ypasuenne 1 Vpapnenue 2 Ypasuenne
1 VI -za+sl=T-2x Vi ¥cos2x +sin2x =0
2, (' —ahr+1i=0 T4 H2 56 =0 cos’ x +cos’x =0
3 6/B17 + 54 +45 4+ 6x 4 927 = 35 Hlogzs(5 —x) — logs" Zoos'x — Toosx = 2t x
+ 60 +5
4 Iz = |4 = 7x] +5] = 37 s NT= s = VT = dcos 2
5 4lx +11=1=3]2x + 5] = 2[x + 5] Tog, (7 =3) —log,(bx — 1) +1 =0 1—sin2r = —(sinx + cos x)
-
6 XX o5l ‘EH,‘X 2 3sin?x — 3cos2x — 12sinx + 7= 0
x=5 x45 3 Vr-2 x4l
7 VI-2x(3x*-Tx+2) =0 logr (257 —3x —4) =2 Alsinx| +2cos2x =3
T
g |2x =15 =22 = |2 + 7] Gemyf3) + =) cosZx+6sinx=5=0
N
—_— Poi—2 -4
9 VA #5016 =4+ 13x = V=Zhcosx + 25 = dcosx -3
x—3  xi-3x

5.Pemmute cuctembl HenuHEWHBIX ypaBHeHud (CHAY).

Tabmuna 1.
Ne ni/n Cucrema 1 Cucrema 2

1 {3x—5xy+1:0 {x+2"“:3

. dx—y=2 Ax + 4 =32

5 {xz+2xy+y2:9 [tgx*tgy: 5-2vV6

- xy=2 x+y:rr/4

N (x+y)*—3xy=4 {cos4x+sin2y:-2

> [ x+y=3 x—y=2in

N {21;—3Yi0 {sin:r-siny:l/4
S5x*4+2y=3 3tgx = ctgy

5 { 2xy = 3y? {4"”" =1
S5x?+2y=3 3471 =1

6.BeranciaunTs OMPCACIICHHBIC HHTCIPAJIbl MECTOAOM Tpaneunﬁ n

CumMriicona.

Tabmua 1.
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NoNe Hurerpan 1 Hurerpan 2 Hurerpan 3
0 1 9
(51 6y cone 57+ 1) [T
1. J'I+ x +6)cos2Zxdx G + 3¢ + 1)2 VZ+-V'ZJ(+'1
22 0 )
[] 172 []
\ j(x+ 2)7 cos 3x dx f 8x —arctg 2x S5vx + 24 x
- 4 T+dxz % | (x +24)%/x
T
? '1/2‘,—+1 15X T3
3. J-(J(2 + 2x + 1) sin 3x dx f—r 7 dx (x+3)%Vx
3 i (VF+x) s
L) 241 3
. ‘L _ ”1+1n(x4)d 3o
J’ (x* + 17,5) sin 2x dx j - = J- L
0 et 2
2 int z
3 o (arcsinx)? + 1 x++43x-2-10
5 (1—8x%) cosdxdx dx dx
] 3 V1-x? 7o V3x—247

7.BbIuMCcIuTh TOBTOPHBIN UHTErPajl AHATUTHYECKUM (B CUMBOJIBHOM
(hopme ¢ MoACTaHOBKOW) M YMCICHHBIM CITIOCOOAMHU.

Tabauua 1.

NoNe

Bripakenne Tlpumeuanue

P’

dxf (x%+ xy)dx
x

B—

ta

y
J- (x+2y)dxdy

5

8.B3saTh nuddepenimansl nepBoro ¥ BTOPOro MOPSIKOB AJIs 3aJaHHBIX

(GyHKIHH.

Tabauma 1.

Ne n/n

AHanHTHYECKHE BEIPAKEHNA PyHKLHIT

Flx) =¥ =1+ (x* — 1); (x) = InVa? — 1; fy(x) = e¥=5°; £ (x) = x2 cos Ly ;

2

[0 = 3V + 20VF + Vyg: ) = (6 — 1) 4+ 050 fy(x) = 250,
fi(x) =x +sinxcosx;

x-1

AG) = (sinx + De¥; fo(x) = VI = 1x* — 1; 300 = 2, £, (x) = cos?3x;

4x

i) =(x+ 1]{/’;)‘[4(1) =VaxT —T7xZ 1 1 filx)=xInx —x; fi(x) = :.inzxjy:

f(0) =xV3xTH 1 fo,(x) = x + In(1 - 2x); f5(x) = s, fa(x) = tgsinx;

(x-5)%

L) = 2= 00 = VA+3x — 2% fi(x) = Y@ — 207 fy(x) = sin® ¥/

VxZ-2

vz-x?

7. filx) = < (00 =V +Inx; f3(x) = e cosx; fi(x) = %tggx;
8. | A0 = (-2 o7 ) = HEE 100 = I ) = S
9 | A0 = (e + Dcos e () = In(1+x2); (0 = 2 () = X

x+2 cos?x "

9.BeI4HCINTh ONpeIeIeHHbBI HHTETpaj
7 = ff(x,y) dx dy
D

MpU yKa3aHHOU Jajiee OrpaHMuYeHHON 007acTi nHTerpupoBanus D.
OmnpenenuTtsd mpeaessl HHTETPUPOBaHUS (MOKHO BOCIIOJIb30BAThCS
rpaduyeckuM crocodbom — cM. aanee). [Toctpouts rpaduk pyHkuun
f(x,y). IToka3arp Ha rpaduke npsMble HIH KPUBBIC JTIMHUH, KOTOPHIE
OTPaHUYMBAIOT 00JIACTH MHTETPUPOBAHUS. BBIICTNTE JaHHBIC TMHUU
Ha rpaduke pa3HbIM 1BeToM. J[00aBUTh Ha rpad UK Ha3BaHHE Tpaduka,
caenath nognuck oceil. [IpuBectu nereny ¢ o0o3HadeHreM QyHKIUN
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U BCeX JTUHUI Ha rpaduke.

Tabauma 1.

Ne n/n Oynkuna fix,y) [Mapamerps obnacti 1)
12x%y? + 16xy? x=1, p=x, y=-
19x%y? + 48x 3y x=1 !
36x%y? +96x%)° x=1, y=Nx, y=-x
18x%y? + 32x%y? x=1, y=x, y=-x
27x%y? + 48x3y? x=1, y=x, y=-"x

x=1

x=1

x=1

x=1

L y=1x y=-x

18x2y? + 32x%y? Ly="l y=2F

18x%y? + 32x%y° ’

27x%y? + 48x3y3
dxy + 3x%y?

X, \x

T
y=-x
X, ¥y=-Vx

oe0|~a| | [ fra| =

Vv
s V
Vv

10.ITocTtpouts rpaduku GyHKIUH B MOJSIPHON CUCTEME KOOP/IMHAT.
Ecnu ykazaHbl HECKOJIBKO YPaBHEHHUM KPUBBIX, TO IOCTPOUTH UX HA
OJIHOM rpaduKe B OJHUX OCsX U MaciuTade. Crenarh MOAMKUCH BCEX
oceill, 100aBUTH Ha3BaHUE rpaduka, OTOOPA3UTH JINHUM CETKH,
MIPUBECTH JIETeHY (B Cllydae MHO>KECTBEHHBIX KPHBBIX ).

Tabauua 1.
NoNe | AnanuTHHecKoe BhIpakeHHe F = g(p) ;L,El:::::ﬁ:x ::‘:‘[;m"m IMpumesanne
2(1 + cos ) [-7: 7]
1 1-sing [0, 22 w8 Kapanonna
16 . 16 16
. 5—3cosg 5+3cosp 5—3sing’ 10, 20] <10 N
2. 16 , 2 s
54 3sing
; |cos 2¢|; |sin 2¢]; [0; 2] w16 YersIpex/ienecTkosan
) sin3g; cos3p [-x; ) w8 po3a i Tprancrng
s 2ot 050 e R
[-2; 2x);
[-2m; 2);
5. 24 22— =24@; -2—gi p [2. 2], 12 Crnpans Apximena
[-2m, -2,
[0 6z]
[-2; miz];
/2, 32
6 Scosg; —5Scosg; Ssing; Ssing }:; a W2 | e OkpyaHocTs
[m; 2a]
7 2/(cos@)f + (sin g)® 10; 27) n10 AcTponma
9 7
8 cos T““ +3 [0, 20 w16 V3opuaras kpisan
3 cos ¢ sin ¢
2, /12
9 feasgT £ (g 10; 2] w12 Jlexapron et
[0: 8a];
7 3 0, 2a]; p
10, 3cos|2g|: sin6y; sinzqa; sinze :n_ RHZ w20 Monspuas posa
[0; 8]
< ! I
1 5% — 2 cosd + (sm 2‘*'2; “) [-8x; 8] w16 baGouka
. [-2=/3.223] | w12,
12 Zeosg + 1 Zeosg -y (k] w12 Yarea Tlackaan
2= 4dsing [0; 22 216

11.CocraButh Tabauny B MatLab Ha ocHOBe 0/1HOM 13 IPUBEEHHBIX
Jjajiee TEKCTOBBIX TaOJINIl B COOTBETCTBUU CO CBOMM BapUaHTOM TPEMsI
croco0amu:

— HETMOCPE/ICTBEHHO CO3/1aTh HOBYIO TaOJIMIly C YKa3aHHBIMU JaHHBIMU;
— CO3/1aTh MacCHB siY€EK, MTOCIIe Yero Mpeodpa3oBaTh €ro B KOHEUHYIO
TaOJIMILy; IOKA3aTh COAEPKUMOE MacCHBa SUEEK;

— CO3/1aTh HECKOJIbKO MAaCCUBOB, KayKJIbIi U3 KOTOPBIX JOJKEH
COJIEPKaTh JAHHBIE OJHOIO TUIIA; KOJIMYECTBO MACCUBOB ONIPEIEISIETCA
YHUCJIOM TI0JIeH (KOJIOHOK) B TaOJIUIIE; BHIBECTH B KOMaHHOE OKHO
COJIep’KMMOE BCEX MAaCCHBOB; Ha 0a3e MOJIYYEeHHBIX MACCUBOB
chopMHPOBAaTh KOHEYHYIO TA0JIUILY;

3aroJj0BKH 1MoJIeH TaOIUIIBI TOMTYCKAeTCs U3MEHSTh U PEIaKTUPOBAThH
Ha cBoe ycMmoTpeHue. [TokazaTes cosiep:kuMoe MoTy4eHHbIX TaOJIuIl B
KOMaHJHOM OKHE.

CoxpanuTh Tabnuiy Bap.l uim Maccus siueek B (haiisl B COOTBETCTBUH
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3arTaHupOBaHHbBIC Bormpocsl/3aganust A MpoBEPKU
pe3yabTaThI
o0Oy4deHus o
JUCHUITIINHE

C YKa3aHHBIMHU Jlajiee mapamerpamu. [IpoieMOHCTpUpPOBaTh
COZICP’KUMOE MOJTY4YCHHOTO (aiina.

Tab6muna 1.0

1. 2 3 4 5. 6 7. 8 9
Yo coxpannts? table table table table table cell table table | table
Tun daiina Axt it Axt Axt .csv .dat CsV ot xt
Paznenurens npoben . . TaGyasuns : — . npoben
HoSasus saro- HeT 1a HeT HeT 1a HeT HeT 1a na
JI0BKH KONOHOK? ’ . ’ .

Tabmuma 1.1

3epHoBbie Colpano yposkas, T Knace nponyxkra Toaxoctk Ewmkocts ynakoskn, kr
Osec 100 A a 100
Posxnb 200 B na 150
SAumens 50 C Her 35
I 150 A it} 80
I'pesnxa 120 C Her 100

Tabmuua 1.2

lopiouee Qbwnii oowem, 1 O6bem eMKoCTH, 1T JLoCTynHOCTE Crenent roprouecti
Bensun 3500 20 aa BHICOKAA
Juszens 4000 10 aa HU3KAs
Kepocun 100 5 aa BBICOKHIT
Masyr 8000 50 HeT cpentmii
Cnupr 12 1 aa BLICOKHIT

Tabmuma 1.3

TpaHernopTHOE CPENCTEo Macea, kr Make. cKOpOCTh, KM/4 1ser
ABTOMOOHIIE 10000 180 HepHblil
MOTOLIHK 150 120 KpacHbIif
BenoCHNE 10 15 3eneHbIi
TPAKTOp 5000 40 CHHHIT
asTolyc 8000 100 Geublii
PY30BHK 12000 90 OpPAHKEBBII

Tabmauua 1.4

Mecro Bua criopra Bospacr cnopreMena Tlon cnopremena
3 JerkoaTIeTH A 18 K
1 BoKe 25 M
2 Guarnon 30 ES
4 TIIABAHHE 21 M
3 THMHACTHKA 27 M
5 GuaTion 32 M

Tabmuua 1.5

Kpan Tpy3o- Bobuter erpensi, M | Make. BeicoTa nogbema, v | CamMononsuHsiii
NOOBEMHOCTB, T
OaweHHBI | 7 25 50 HET
aBTO 16 12 15 s
pyuHoii 0.5 1.0 1,5 HET
JKEIN.A0P. 50 10 10 na

Tabnuua 1.6

YacroTHas Tun duneTpa TMopsnok ‘acrora cpesa, kT CnoskHoCT
Xap-Ka (prneTpa peannzaiuu
HY NAMITHYECKHIT 2 48 cpesnHas
BY Yebbimena 1 65 HU3KAA
1} batTepeopTa 2 10; 20 HH3Kas
Barrepsopra 6 110; 120 BBICOKAA
HY batrepsopta 4 30 cpenHas
Tabmuma 1.7
= Bpema
Kopatns Bonousmeluenue, T Tlnusa, m [Topt cTosnkm P —
CyxXOrpys 5000 100 HOscupiii 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
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Tpoaykr Kanopuiisocrs, kan Tun Bec, r

SAbnoko 100 dpyxT 200

pyma 50 hpyxr 120

Causa 70 Aroaa 30

AGpukoc 80 PpyrT 40

[lepcik 60 DpyxT 50

ApGy3 850 Aroja 4500
[Nomunop 40 0BOLL 100

Tab6muna 1.9

Hopazox Boabrmerp Tun Junanason, B | Ham. nanpsxenne, B HactoTa
HENONB3OBAHMS CHCTeMbI cpesa, k'
2 B7-26 M2 10 2,4 0,02
1 B7-58/2 I 20 2,57 100
3 3390A 5M 30 3 0,1
4 B3-38 MDD 3 26 200
5 Victor-804511 1L 2 1,983 2

12.IToctpouts TpexmepHslii rpaduk ¢pynkuun z = f(X,y) ¢ ykazaHHbBIMU
nanee napamerpamu. JJo6aBuTh Ha rpaduK Ha3BaHUE, CICIIAThH
IIOAIINACHU BCEX OCEH.

Tabauma 1.

Juanaszou snayenuii

Ne n/ni Dynkumsa fx,) — Tun rpagmka® Iserosas cxema**
1 Xy xy=-5...15 H
2 cos(x-y) xy=-3..3 K —
3. sin(x-y) xy=-2..2 3 —
4 Yoy X, ¥=- 2 e —
5. sin(x) cos(x) rwy=0..1 a KpacHElii
6 sin(x’+)7) + 1 xoy=-1_1 a PO30BBI (MaTKeHTA)
7 {zyz +2 X, y=-10 10 o CHHMIT
8 sin(x)sin(y) / xy vy=0.1 r —
9 Inf(x-8)-(v-10)] xy=-5.75 B “MOPCKas BOJIHA

* TNoscCHeHUA K 000 HAUCHIEO THIA TPamka;

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 — NOBCPXHOCTD B BHAC CETRM (63 ORPACKH AUCCK, UBCT JALAETCH NOBIOBATEICH

' — NOBEPXHOCTH B BHJAE CETEH DC1 OKPACKH A4CCK. LBET ONPEICIACTCH THAYCHHEM (DYHELHH,

11— TIOBEPXHOCTE B BILIE CETKH C MPOCKIMEH 523 OKPACKH AYSEK, UBET JAMACTCH NOTHI0BATENCM!

€~ 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 — NOBEPXHOCTE B BIAS CETKH C MPOCKIMEH C OKPACKOI AYSEK, BET OMPEASIACTCA THAYCHIEM (IyHKII,
W — OCECILCHHAA IOBCPXHOCTE B BHAC CCTKH C OKPACKOIT MCCK, LBST ONPEACIACTCA THANCHICM (ry HKUIHH,
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.IToctpouts TpexMepHblii rpaduk moBepxHoctr Gpyukuun F(fX, fy,
fz), onucanHol B mapameTpuueckoii popme, ¢ COOTBETCTBYIOIIEH
OKpacKoM siueek Kapkaca MoBepxHOCTH rpaduka. /[o6aButh Ha rpadux
Ha3BaHUE, CAEIaTh MOIICH BCEX OCEH.

Tabauma 1.

No JlnanazoH 3uaveHnii ;
HKLHH v, 1z I'nn rpacmka Ber*
n/n Pynkumfe, .2 nepeMeHHbIX pad a
fx =cosx - (cosy +3)
1 Sy =sinx-(cosy +3) X, Yy=-R.. .7 Top KPACHBI
fz=siny
fx =cosx-(cosy +3) x=-2mn..2n "
2 fy=x-sinx-(cosy+3) _ CHpaIs 3ENCHBL
fz=x-siny y==x..®m
a fx ix'w.’”'(c"W+ 1 x=0..3n Aorapuumeckas .
3. fy=x-sinx-(cosy+1) o cnpah chmmil
fz=x+siny y==m..x ;
fx=x-cosx-(cosy + 1)
4 fy:r-smx-(mf.y-i—zl) x=0..8x% mopekax 10 v,
N x+3 y=-T .. T PAROBHHA
fz:x-smy—[—w) —-20 7
3 3
fx =cosx-cosy +3cosx- (54—;1";:)
3 3
5 [y =sinx-cosy+3sinx- (E +sing x) TPIAHCTHIK o ¥YMOT
3
fz :smy+2cos(§x)
6 ';J; z ::):j: X fg:; X=me IAMNCOIT Rt
Jzmsiny y=-m2 . . w2 BOAHA
* Boe YKAIQHHMIE 1BETA ABLIOTC CTAHIAPTHEIMM 1 BCTPOCHE! B nakeT MatLab

14.CoznaTh rpaduueckuii UHTEpQEiic B COOTBETCTBUHU CO
CIICAYIOIIMMU TPEOOBAHUSIMH.

OKHO nporpamMmsl JOJHKHO COJEPKaTh OCHOBHBIE I'paduyecKkue
3JIEMEHTHI — KHOIIKY, IT0JIe JUIs BBOJA TeKCTa U ocu. HeoOxoaumo mo
Ha)KaTUIO KHOIIKHA TOCTPOHTH B 33JJaHHBIX OCSX rpaduK GyHKINH Y =
f(x,a) B cooTBeTcTBMU cO CBOMM BapraHTOM (cM. Tabmwuiy 1). [Tpu
9TOM, 3Ha4YeHHe napamerpa "a" CUUTHIBAETCS U3 TEKCTOBOIO MOJIS.
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Janee, Tekymiee 3HaueHue "a" BEIBOAUTCS B ... (cM. Tabmumy 1).
[IpenycmoTpeTs Npu CUNTHIBAHUM 3Hau€HUs "'a" MPOBEPKU Ha
KOPPEKTHOCTh BBOJIA (SIBJISIETCS JIX OHO YKHCJIOM B TIPUHIIMIIC) U
BXOJK/ICHHUS TEKYILEro 3HAUCHUS B YKa3aHHBIN Juana3oH [amin; amax]
(cm. Tabmuity 1). B cimyyae BO3HMKHOBEHHUS OIIMOOK IMOKa3aTh
COOTBETCTBYIOIIEE NHPOPMAITMOHHOE COOOIIEHHUE MTOTH30BATEITIO.
HcxomHo mocie co3aanus rpaguueckoro oKkHa rpa)uk CTPOUTCS JIIIs
3HaueHus "a" mo ymomdanuro (cM. Tabmuiy 1), KoTopoe Takxke
BBOJIMTCS] aBTOMATUYECKH B TEKCTOBOE I0JIE TP ITEPBOHAYATIHBHOM
oroOpakeHHH OKHa. 3Ha4yeHus aprymenta "X" gpynkuun "y"
BBIOMPAIOTCSI TIPOU3BOJILHBIM 00pa3oM. Pazmep hopMbl OKHA U IPYTUX
rpadU4ecKrX IEMEHTOB TaKKe 3a7al0TCs Ha CBOE YCMOTpPEHHE.
Jlo6aBuTh Ha rpad)uK Ha3BaHHUE U TMOAIMUCH OCCH.

Tabauua 1.

Ne Dymams v = fix, a) Ilapamerp "a" (mnan. TpcGycMo"c J}CﬁCTﬂMC
n/n H 3HAY, TI0 YMOITH. ) (BeiBOA "a" B ... )
1 (@ —1x?— (2a + 1x + 5a + 2 [-5; 5] CTATHHHYIO TEKCTOBYIO
a=2 HaMHCh Ha hopme okHa
[3;3] OTAENEHOE
(HepenaxkTnpyemoe)
a=033 TECTOBOE /e
TeKCT HAIMHCH
OTIENBHOT
AHANOTOBOIO OKHA
TekcToBbIi (ailn, nocne
[4: 5] HEro ero cozepHkumMoe
_ NOJLKHO OBITE
oTobpakeHo B
KOMAH/IHOM OKHEe

3ax®+ (3a® — 12a — Dx
—ala—4)

x* + (3a* +3a — 2)x + 5a* + 5a | [-2; 4]

=17 a=0

2.

4, x%+2Q2a+ 1x+4a* -3 b

x% 4+ (a - 2)%x [-4; 3] nassanne rpaduka (2-an
+ala—2(a+2) |a=3 cTpoKa)

[4.2]

a=025

¥ = (Ba+1Yx+a* - 11a* + a |[-3; 5]
-7 a=-033

6. 4ax? + 8ax + 8a(a + 1) +3 KOMaHIIHOE OKHO

nerenzy rpaduka

HAATHCH
HEMOCPEACTREHHD Ha
8. x2 — (5a — 2)2x —3a? —Ta+1 [-5:2] rpadiike (pagnnnoaccmlc
a=0.2 HAATHCH BLIOHpAeTCA

TPOH3BONBHBIM
obpazom)
[-1: 6] HA3BANHE OTHLALHON

_‘ KHOMKH (HeaKTHBHOI) Ha
a=35 (opwe okHa

(2a — 6)x* + (32 — 10a)x
- (8+a)

Onucanue MIKAJbI OLEHUBAHUS

Oyenka: 5 («OTIINYHOY)

Onucanue xapaxmepucmuku ebinoaneHus snanus: OneHKa "oTINYHO" CTaBUTCA CTYIEHTY, €CIIN OH
BBITIOJTHIII BCE 3aJJaHUs PABUIIbHO 0€3 KPUTHUECKUX 3aMEYaHU U YCIIEIIHO OTBETUJI Ha BCE

JOIMOJIHUTCIIbHBIC BOIIPOCHI.

Oyenka: 4 («xX0OpoII0»)

Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "Xopouo" cTaBUTCA CTYACHTY, €CJIH OH
BBITIOJTHIJT TTPAKTHYECKH BCE 33JJaHUS TIPABHILHO ¢ HE3HAYMTEILHBIMH 3aMEUaHUSMHU M YCTICIITHO
OTBETUJI Ha OOJBIIYIO YaCcTh IOTIOJHUTEIHHBIX BOIPOCOB.

Oyenka: 3 (KyIOBJICTBOPHUTEIHHOY)

Onucanue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. OI_ICHKa "y,C[OBJ'IeTBOpI/ITCJ'IBHO" CTaBUTCA
CTYACHTY, €CJIM OH BBIITOJTHUJI 60J'H>IHYIO qacCTh Sa)IaHI/If/'I IMMPaBUJIbHO IIPHU HATWYHNH HEKPUTHIYCCKUX
3aMeUaHui 1 YCIICHIHO OTBCTUJI, 11O I(paﬁHefI MCpPE, HAa TOJIOBUHY AOMMOJHUTCIIBHBIX BOIIPOCOB.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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Onucanue xapakmepucmuku ¢vinoHenus 3nanus: OLieHKa "HEeyJOBIETBOPUTEIbHO" CTABUTCS
CTYZAEHTY, €CJIU OH: - HE BBIIIOJIHWI 33/IaHUE B IPUHLIUIIE; - HE BBIMOJIHNI IPABUIBHO OOJIBLIYIO
9acTh 33/IaHUH; - Pe3yJIbTaThl PadOTHI COJEPIKAT CYIIECTBEHHBIE 3aMeUaHHtsl, TpeOyIoIme
UCIIPABJIEHUH; - HE CMOT MPAaBUJIBHO U IIOHATHBIM 00pa3oM OTBETUTH, 10 KpailHel Mepe, Ha
II0JIOBUHY JOIOJIHUTEIBHBIX BOIIPOCOB.

KM-5. Koutpoabnas padora MatLab Ne 3 (I)

®opmbl peanusannu: KomnerorepHoe 3a1anue

Tun koHTpOILHOrO MeponpusaTus: KonrponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpounenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa IpoBOAUTCSA B
KOMITBIOTEPHOM KJIaCCE HA YCTPOWCTBAX C YCTAHOBJIEHHOW Cpeloil MaTeMaTH4YeCKUX pacueToB U
monenupoBanust MatLab. JliuTensHOCT, KOHTpONBHOW paboThl - | akaneMuuecKuil dac.
KonrtponbHas pabota TpeGyeT OT CTyAeHTa 3HaHUM KoMaHA cucteMbl MatLab u HaBbIKOB paboTHI B
MatLab B miane Hanmcanust nporpamm. 1o pesynbpraTtam BHIIOTHEHUST PaOOTHI U PELICHUS 3aJaHUN
CTYZEHT IOKa3bIBaE€T COCTABJICHHBIN KO NPOrpaMMbl U JIEMOHCTPUPYET BBIIOJHEHHE MOTY4EHHON
IpOTpaMMbl HETIOCPEACTBEHHO Ha OJKpaHe KomImbioTepa. lIpoBepka pabOThI MPOU3BOIAUTCS
npenojaBareaeM Ha Mmecre. llpu oOcCyxIeHHM pe3yiabTaToB pabOThl CTYIEHTY AONOIHHUTEIbHO
MOryT OBITb 3aJaHbl IPOBEPOYHBIE BONPOCHI IO TEME MPOMIEHHON YacTu JUCLMILIUHBL,
OXBaTBIBAIOLICH CJEIYIOIME pa3liesbl M TEeMbl JUCHUIUIMHBL - paboTa ¢ TabauLamu;
JIOTIOJIHUTEIbHBIE BO3MOXKHOCTH IIOCTPOEHHUsI I'paUKOB M BHU3YaJbHOrO O(OpMIIEHUS, BUIbI
rpa¢ukoB; - ocHOBbl 3D-rpaduku.; - mocrtpoeHue rpadpuueckoro MHTepdeiica Moiab30BaTENs.
[Tpumepbl TOMOOHBIX BoOmpocoB npuBeAeHBl B "KOHTpOJbHBIE BOMpPOCH Ha yMeHUs'.
AJNbTepHATUBHBIA BapUaHT MPOBEICHHUS KOHTPOJIBHOW pabOThl - JUCTAHIMOHHBIA. B 3TOM ciydae
CTYJECHT BBINOJHIET padOTy yJaJleHHO Ha cBoeM KoMibtorepe. Ilo urory BbimoiaHeHHs pabOThI
CTYACHT JUCTAaHLMOHHO JI€MOHCTPUPYET CBOM HKpaH KOMIBIOTEPA C OTKPBITOH MPOrpaMMOH.
OO6cyxaeHne pe3ylbTaToB padOThI POU3BOIUTCA B JopMaTe BUACOCBS3HU (BeOMHAp), T/I€ CTYACHT
MMEET BO3MOXKHOCTb OTBETUTH Ha COOTBETCTBYIOIINE BOIPOCHI.

Kparkoe cogep:xanue 3aiaHus:
Crynenram HeoOxonuMo peann3oBath B MatLab ciexyromue 3agaum no coctaBieHHIo
nporpamMMm Ha M-s3bike. [Iprmepsl BapuaHTOB 3a/1a4 nnpuBeieHb! B "KOHTpoIbHBIE BOIPOCH! Ha
yMeHus'".

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3arIaHupoBaHHbIE pe3yabTaThl 00yueHHs | Borpocsl/3aganus Ui npoBepKu
10 TUCIUIUINHE

3HaTh: 0COOEHHOCTH NMPUMEHEHUs MakKeTa 1.Yto Takoe Tabauubl B MatLab?

Matlab st MozmenupoBaHUS  KaHAJIOB 2.Pacuiupennas 2D-rpaduka. BuzyanbHoe

1u(poBoi 00pabOTKU CUTHAIOB oToOpaxxeHHne TaHHBIX. IHTepaKkTUBHBIE
neiictBusi. OCHOBBI TOCTpoeHUsI rpadukoB. Buabl
rpaduKoB.

3.3D rpaduka. OcHOBHBIE TapaMeTPhI
oopminenus. Gurypsl. O61aCTh MOCTPOSHHUS.
Ocn.

4.Tpexmepuble rpaduxu. [Ipumepsr.
5.Coznanue rpagudeckoro nutepdeiica
10JIb30BATEIIA.

6.PaboTa ¢ 1MajoroBeIM OKHAMH KaK 4acTh
noctpoeHus uaTepgeiica nomaszonarens (GUI).

Onucanue MKaJbl OICHUBAHUA:
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Oyenka: 5 («OTIAUYHO)
Onucanue xapakmepucmuku 8btnonanenus 3uanus. OueHka "oTIMYHO" CTaBUTCS CTYAEHTY, €CIIH OH
BBITIOJTHIUJT BCE 33JJaHUS MPABUIILHO 0€3 KPUTHUECKHUX 3aMEYaHUN U YCIICITHO OTBETHII Ha BCE
JIOTIOTHUTEIbHBIE BOIPOCHI.

Oyenxa: 4 («XOpoILO0»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" CTaBUTCA CTYIEHTY, €CIU OH
BBITIOJIHWII TTPAKTUYECKH BCE 3aJaHUS TPABUIILHO C HE3HAUUTEIbHBIMU 3aMEUaHUSIMU U YCIICITHO
OTBETUJI Ha OOJIBLIYIO YacCTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "yJ10BJIeTBOPUTEIILHO" CTaBUTCA
CTYJICHTY, €CITU OH BBITIOJTHIII OOJIBIIYIO YaCTh 33JaHUH MPABUIHLHO MTPH HATHYUU HEKPUTHUECKUX
3aMeuyaHMil U yCIelHO OTBETHII, IO KpaiiHell Mepe, Ha MOJIOBUHY JOMOJIHUTEIbHBIX BOIIPOCOB.

Oyenxa: 2 («HEyIOBIETBOPUTEIILHOY)

Onucanue xapaxmepucmuxu ¢blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" CTABUTCS
CTYJEHTY, €CJIU OH: - HE BBIIIOJIHWJI 33/IaHU€ B IPUHLIUIIE; - HE BBIIIOJHUII IPABUIIBHO OOJIBIIYIO
YacTh 3a/1aHUH; - Pe3yJIbTaThl PA0OTHI COJEPKAT CYIIECTBEHHbIE 3aMeUaHusl, TpeOyroLIHe
MCIIPABJICHUH; - HE CMOT IPAaBUJILHO U MOHSTHBIM 00pa30M OTBETUTH, IO KpaliHEel Mepe, Ha
II0JIOBUHY JOINOJIHUTEIBHBIX BOIIPOCOB.

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

®opmbl peaausanun: KomnbroTepHoe 3a1aHue

Tun koHTpoaAbHOr0 MeponpustTus: KonrponsHas paborta

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa nmpoBeeHUusi KOHTPOJIbHOI0 MEPONPUATHSA: 3aHATHE MPOBOJUTCS B KOMIIBIOTEPHOM
kimacce kadeapel JIUT. CrymeHThl MOJNyYaroT 3alaHue Ha pa3paboTKy mporpammbl. Ilocme
pa3paboTKKU MPOrpaMMbl IMPOBOJUTCS KpaTkas Oecela MO TEOPETUYECKHMM U MPAKTUYECKUM
BOIPOCaM, CBSI3aHHBIM C BBITIOJIHEHUEM 3aJJaHUSI.

Kpartkoe cogep:xkanue 3aaHuA:
I[To 3amanuto TpeOyeTcs co3aTh TeHEPATOp CUTHANIA 3aaHHON (OPMBI U TApaMETPOB U
0To0pasuth ero popmy B makete Simulink. 3aganue obiiee aAns CTyIEHTOB, (hopMa CUTHATIA U
3HAYCHUS TApaMETPOB - HHIMBHIyaIbHEIE.
Hcnonb3ys nannble Tadauubl (HOMep 3a7aHus COOTBETCTBYET HOMEPY CTYJEHTa IO
KYpHaJy), CO31aTh TEHEPATOP CUTHAJA TpeOyeMoii (hOpMBI ¢ yka3aHHBIMHU TTapamerpamu. C
MOMOIIBI0 MOJIENH OCIIMIIIOrpada moinyduTh GopMy BBIXOJIHOTO HAMPSIKEHUS.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3amraHupoBaHH | Bonpockl/3aianus Uist TpOBEPKH
bI€ pEe3yJIbTaThl
oOydeHuss 1O
JUCLATIIINHE
YMers: 1.Tabauua 1. ITapameTpsl reHepaTopa CUTHAIA
BBIIIOJIHATE ITapamerp curnana
YCTaHOBKY, H Home MaxkcumansH | MuHMManbH Yactor Hauanpna
HaCTPOUKY p ®dopma KpUBOH | O¢ 3HAYEHHE, | OC 3HAUCHHE, a T s (dasa,
TIAKETOB B B ' pan
HMHTAIIHOHHOT 1. CI:IHYCOHMHLH 10 -3 50 pi/6
o bIN
MOJICIINPOBAHUSA
2. Tabmuna 1. [TapameTpsl reHepaTopa CUTHAJIA
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3arutanupoBaHH | Bompockl/3aganus a1 MpOBEPKU
bl€ PEe3yJbTaThI
o0ydyeHuss 10

JUCHUTIIINHE

ITapamerp curaana

Howme MaxkcumansH | MuHUManbeH Yacror Hauanbna

p ®opma KpUBOM | o€ 3HAUYEHHE, | O€ 3HAUCHHE, r s dasa,

B B 3,11 pazn

CunycouaaibH

5. BIif + «OeIbIit 2|01 -2|-0.1 55 pi/2
LIYyM»

3.Tabmuna 1. IlapameTpsl reHepaTopa CUTHasa

ITapamerp curxana
Howme Maxkcumanbs | MuHUMAaneH Hauanen
o Yacrot
p ®opma KpHUBOi 0€ 3HaUeHHE, | O aT as asa,
B 3HaueHue, B | ! pan
3. | Mommrapuonmiee | 31 3|2 45195 | pif3| pils

Onucanne MKAJbI OIICHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHka "y10BIETBOPUTENIBHO" BBICTABIISIETCA
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOIHEHO

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

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIBHOTO MEPONPHUATHSA: 3aHATHE NPOBOJUTCS B KOMIIBIOTEPHOM
knacce kadenpsl JIUT. CryneHTsl moiydarOT 3aJaHue Ha pa3paboTKy mporpammbl. I[locie
pa3paboTKW TpPOrpaMMbl IPOBOJAUTCS KpaTkas Oecela MO TEOPETUYECKHMM U MPAaKTUYECKUM
BOIPOCaM, CBSI3aHHBIM C BBIIOJIHEHUEM 3aJJaHUSI.

Kpartkoe cogep:xkanue 3a1aHuA:
ITo 3amanmro TpedyeTcs peaan30BaTh 3aaHHbIC apu()METHIECKHE OIIepallui B ITAKeTe
Simulink. 3aganue oOriee 171 CTyA€HTOB, (OpMa CUTHaJIA U 3HAYSHUS TapaMETPOB -
WH/IMBUyaJIbHBIE.
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PeanuzoBath apudmerndeckyro GyHKIHUIO, yKa3aHHyto B Tadaunue AByMms criocodamu: ¢
HCITOJIh30BaHuEM 0JI0KOB apudmeTrndeckux ornepanuid Simulink u ¢ ucrnons3oBanueM 0J0Ka
Matlab Function. CpaBHUTb OJTy4EHHBIE PE3YIIbTATHI AJISl IOCTOSHHOTO BXOAHOTO CUTHAJIA U
CHUTHAJIa, MOJIy4eHHOTO B ITyHKTe 1. [l mocneHero ciryvast HOJy4YUTh 3aBUCUMOCTH
BBIXOJIHBIX CUTHAJIOB M Pa3HOCTHYIO 3aBUCUMOCTH BBIXOJHBIX CUTHAJIOB.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3anjgaHUupOBAHHBIE pe3ynbTaThl | Bompockl/3amanust 11t IpoBEpKU
06y‘ICHI/ISI 110 AUCLUIIIINHE
y . 6 JTabnanua 1. MapameTpobl peanuay i apnd ¥ dy
METh: TOCTPOCHHUE CXEM Ha 0ase si3bIKa Homes | Mapanmexpet pea ayenmodt byraain
rpaduueckoro POrPaMMHUPOBAHUS o e S
S|mU||nk 1 ‘2- }'=A-x+EZ'C—4‘5i11(%) 2 11 3 7
Tabnuua 1. NapameTpbi peanuayemoi apupMeTUUecKor dyHKLKMK
Homep | MapameTpbi peanuayemodi gyHKUMK
DYHKUMA 3HaYeHMA NapameTpoe
A B C D
2 L y= 'q—;f(lx) +x-In(C) +2° 3 |5 |a |o
jTa6amua 1. Nap Pbl peannay i apud i dy
Homep | MapameTpol peannayemoi dyHKUMK
@YHKUMA 3HaYeH WA NapameTpoB
A B C D
3. 3 y=2-A+log(B-|x[)—C-cos(x-D) 4 I [1s [z

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

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

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIBHOIO MEPONPHUATHSA: 3aHATHE NPOBOJUTCS B KOMIIBIOTEPHOM
knacce kadeapel JAWUT. CryaeHThl monydaroT 3ajaHue Ha pa3paboTky mnporpammebl. I[locrie
pa3paboTKW MpPOrpaMMbl IMPOBOJAUTCS KpaTkas Oecela MO TEOPETUYECKHMM U MPAaKTUYECKUM
BOIPOCaM, CBSI3aHHBIM C BBIIOJIHEHUEM 3aJJaHUSI.

KpaTkoe cogep:kanune 3a1aHus:

1. PeanusoBaTtb GpyHKUMIO, yKa3aHHY0 B Tabauue, C NOMOLLbI MaCKMPYeMO 1 HEMaCKMpyeMo
nogcuctem Simulink. CpaBHWUTbL NOlyYeHHbIE Pe3yabTaThbl A48 NOCTOSHHOIO BXOAHOMO CUrHaNa u
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CUrHana, NoayYeHHoro B NnyHKTe 1. nsa nocneaHero ciyyas nosyuntb 3aBUCMMOCTU BbIXOAHbIX
CUTHaNoOB M Pa3HOCTHYIO 3aBUCUMOCTb BbIXOAHbIX CUrHA/OB.

2. 1. Wcnonb3ya aaHHble Tabnuupbl 1 (Homep 3a1aHMA COOTBETCTBYET HOMEPY CTyAEeHTa Mo XypHany),
€o34aTb NPOCTYIO NOACUCTEMY M MAaCKUPOBaHHYO NOACMCTEMY AUCKpPeTHOro 610Ka 06paboTky,
peanusyloulero 3agaHHyto ¢yHKuUuo. FNybuHa peanmsyembix NOACUCTEM PaBHa ABYM ANS BCEX
BapWaHTOB (NoacucTema, BNOXKEHHan B noacucremy). NapameTpbl MackMpyemon noacucTemsl
yKasaHbl B Tabauue 1. lononHUTENbHbIA NapameTp — YacToTa ANCKPeTU3aLmU.

2. CpaBHUTH Pe3yIbTaThl pa0OTHI MPOCTOM MOJCUCTEMBI H MACKHPYEMOU TOJICUCTEMBI JIJIs
BBIOPAHHOTO CTYJIEHTOM TECTHUPYIOIIETO BO3/IEHCTBUSI.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3ynbTatel | Bonpocsl/3aganus Asist IpoBEpKU
06yquI/15{ 1O JUCHHUIIIINHE
. Tabauua 1. MapameTpbl peaniayemoi QyHKUWK
YMmerTs: MIOCTPOECHUE MOJICIIN Homep | Gynewn TapaneTs
A B Jc Jo
M3MEPHUTEIbHO-BBIUYHUCIUTEIIBHOTO 1= YO T BT R L T s
yCTpOﬁCTBa C HpI/IMeHeHI/ICM I1aKeTa TaGauua 1. MNapameTpsl PeanMayemoi GyHKUMK
H H Howmep | @yHkumA MapameT
Simulink i A Ts e To
2. 4 2 4 -2 3
2. y= A Dt i e
Tabnuua 1. NapameTpbl peanuayemoi GyHKUWMK
Homep | @yHKUMA MapameTp
A [ Jc o
R E y=A-sin(B-x+2) +C-sn(D -x+2) 2 |2 |5 [-=

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO»)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/l1aHue MTPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-9. JlabopaTopHnasi padora Ne 3. Simulink

®opmbl peaausannu: KoMnboTepHOE 3a1aHNE

Tun koHTpoIbHOTO MeponpusitTus: Jlaboparopnas pabora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeneHnsi KOHTPOJIbHOr0 MeponpusaTus: JlabopatopHast paboTa BBITIONHSIETCS B
koMmbioTepHOM Kkiacce Kadenper JIUT. CrymeHThl mOSydarOT THIOBOE 3aJaHUE, BapHaHTHI
BBITIOJTHEHHSI KOTOPOTO HWHAMBHUAYAIbHBI JUIsI KaXIOTro cTyAeHTa. [lo BBIMOTHEHUIO pPabOThHI
npeaocTapisiercs oTder. PaGora mpoBoauTcs ¢ 3amurod. Ha 3ammre cTyaeHTy HEOOXO0IuMO
OTBETUTH HA TEOPETUUYECKUE BOTPOCHI IO TeMe padOThI M PEIIUTH TUIIOBYIO 33/1ady.
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Kpatkoe cogep:xanue 3aganus:
1. Ucnonb3ys reneparop 3amanus 1 BEINOJIHUTE JUCKPETU3ALMIO €r0 BBIXOIHOTO CUTHAJA C
npumMeHenneM 00koB Sample and Hold u Zero order hold. Yacrora auckperu3ammu
BbIOMpaeTcs mpou3BoJibHO. [lonydnTh BpeMeHHbIE AUarpaMMbl TUCKPEAUTHPOBAHHBIX

CHUI'HAJIOB.

2. Ucnonw3ysa nannsie Tadamubl 1, co31aTh BUPTYyNIbHYIO CXeMy ycTpoiicTBa. Mcnosib30BaTh
JIBa MO/IX0/1a: IPUMEHEHHE CTAHAAPTHBIX JOrH4eckux 6,10koB Simulink n npumenenue
noacuctem If-1f Action Subsystem. Bxoanoii curnain (X) BeIOMpaeTcs IpOU3BOJILHO.
VYupasnstomuii curnadi (Y) 3aaeTcsi ¢ TOMOIIBI0 reHepaTopa Ramp u 1oypkeH BKiIroYaTh 00a
ycioBust u3 Tabmuipsl 1. [Toay4nTh BpeMeHHbIC arpaMMbl BBIXOJAHOTO CHrHama (S) it 000ux
c1oco00B peanuzanuu cxeMbl. CpaBHUTD 10JIy4E€HHbIE BpDEMEHHBIE AUATPAMMBI.

3. Co3aath OMOIMOTEKY MMOJIB30BATENA, COMECPKAIIYI0 KAK MUHUMYM 2 Kateropu. s omHo#
U3 KaTeropuii 100aBUTh KAPTUHKY, Uil APYTOU - HAJIIHCh.
4. ITony4yeHHbIE CXEMBI MIPEICTaBUTh B 0JIHOM nporpamme. [1o kaxxqoMy MyHKTY 100aBUTH

KOMMEHTApHH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

OYHKUMA

s=log(x+1)+3

s =2%—cos (2)

DYHKUMA

s=log(x+1)+3

s = 2% —cos (2)

DYHKUMA

s=sin(x—3)+2

s = x2 — 3sin (5)

3aHHaHI/IpOBaHHbIe PE3YyJIbTAThL BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
06y‘~I€HI/I$I I10 AUCLUIIIINHE
VMeTs: IIOCTPOEHHE 0JI0KOB g
npeoOpa3oBaHus U3MEPUTENBHOM 1 [ [B e
uH(popmanuu B nakere Simulink
3agada
ETabnuua 1. NapameTpbl peanuayemon GyHKUmMn
Homep Damnnua Ycnosue
2. X00K X. —2=y<0
2. 0<y<5
Tabauya 1. MapameTpbl peanuayemoi GyHKUmMM
Homep Daminua Ycnosue
—-5=y<0
3. XXXXX X
3. 0<y<2

Onucanue MKAJbI OLEHUBAHUS :

Oyenxa: 5 («OTIINYHOY)

Huorcnuii nopoe 6blNOJIHEHUA 300aHUA 8 npoyenmax:

85

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuixu 6vinoaneHus snanua: OueHKa "yI0BIECTBOPUTEIBHO" BBICTABIIACTCS

€CJIM 3aJaHNUC NPCUMYIICCTBCHHO BBIITIOJIHCHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OI_ICHKa "HCYIlOBJ'IeTBOpI/ITeJ'ILHO" BBICTaBJIACTCA
€CJIK 3aJaHNEC BBIIMOJIHEHO HEBCPHO HUJIU IMMPEUMYIICCTBEHHO HE BBIITOJIHEHO

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

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 10
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IIpouenypa npoBeaeHusi KOHTPOJILHOTO MeponpusaTusa: Peann3oBarh (QyHKIUIO, YKa3aHHYIO B
Tabmume, ¢ TOMOIIBEI0 MacKUpyemMol u Hemackupyemoir mnozacucteM Simulink. CpaBHUTH
MOJIYYCHHBIC PC3YJIbTAThI AJId IMMOCTOAHHOTO BXOJHOI'O CUI'HaJIa U CUTI'HAaJIA, IMOJTYYCHHOI'O B ITYHKTC
1. Jlns mocnemHero ciydasi IOJIYYUTh 3aBHCUMOCTH BBIXOJHBIX CHUTHAJIOB M Pa3HOCTHYIO
3aBUCHUMOCTD BBIXOAHBIX CUTHAJIOB.

Kparkoe conepxanue 3a1aHus:
Coznate muQpoBoi GPUILTP ¢ XapaKTePUCTUKAMHU, YKa3aHHBIME B Ta0iuiie, C MpUMEHEHHEM
cpeacts Simulink. CpaBHUTH MOJTyYEHHBIE PE3YIbTAThI JIJIs IOCTOSTHHOI'O BXO/IHOT'O CUTHAA U
CUTHAJIa, [T0JIy4€HHOT0 B IyHKTe 1. /Iy mocneaHero ciydas HOJay4yuTh 3aBUCUMOCTH
BBIXOJHBIX CUTHAJIOB M PA3HOCTHYIO 3aBUCUMOCTb BBIXOJHBIX CUTHAJIOB.
1. Ucnonb3ys nanubie Tabauubl (HoMep 3a1aHusl COOTBETCTBYET HOMEPY CTYIEHTA 110
KypHaiy), CO34aTh GUIBTP 3aJJaHHOTO TUIIA C IOMOILbIO OJIOKOB:
— Lowpeass Filter, Highpass Filter, Bandpass Filter, Bandstop Filter — B 3aBucumoctu ot
3aJJaHHOr0 TUNa (GuUIbTpa;
— Digital Filter Design (FDA Tool).
YacToTy AMCKpETH3aMH U CXEMbI pealIn3alii BbIOpaTh CaMOCTOATEIBHO.
2. CpaBHHTH TapaMeTphl MOITYYCHHBIX (PHIBTPOB (OPSIOK U 3HAYCHHUS KOd(PPHUIIMEHTOB
nepenaun), noaydutsb Gopmel AUX, OUX u nepexoaHoi xapakrepuctuku. [TomyueHnnsie
JTaHHbIE TIPEJICTABUTh B BUJE CKPUHIIOTOB.
3. Bo BpeMeHHO#i 00;1aCTH OLIEHUTh 3HaUEHUs KO3 UIMEHTA Nepelaun i BCeX M0JI0C
IIPOIYCKaHUsl 3arpakI€HUs U TIEPEXOIHBIX M10JI0C;
4. Ucnonb3ys nannble Tadauubl (HOMep 3aJjaHusl COOTBETCTBYET HOMEPY CTYJEHTa 110
KypHaIly), peajin30BaTh OJIOK AUCKPETHOTO npeolOpazoBanus Oypbe 111 BXOJAHOTO CUTHaIa
cUHycouaaabHOI ¢opmbl. [lapaMeTpbl curHana u 4acToTa JUCKpETU3alu BEIOUPAIOTCS
CTYACHTOM caMocTosATeNbHO. [Tpn aTOM 3 ekt «pacTekaHus criekTpay IT0JIKEeH
0TCyTCTBOBATH. [l0MydnTh N300paXKeHns: BpeMEHHON 3aBUCMOCTH BXOJHOI'O CUT'HAJIa U
OTOOpaXEHUS AMILIUTYHOTO CIIEKTpa.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3anyaHupoBaHHbIE pe3yiabTaThl | Borpockl/3aganus 17 NpoBEpKU
00y4YeHHMsI 10 TUCHUIUIMHE

3HaTb: INPUMEHEHHE IIaKeTa 1.OcHoBHBIe TapameTpsl 610ka Digital Filter Design.
Simulink mns 3amau uudposoit [TpunuMnb! pa3paboTku GUILTPa, 3aJaHUSI TAPAMETPOB U
buibTpanum 0TOOpakeHHsI XapaKTEPUCTHK TaHHOTO OJI0Ka.

2.0cHoBHBbIE TapameTpsl 0s1oka Lowpass Filter. I[Tpunummnst
pa3paboTku GUIBTpa 334aHUs TApaMETPOB U OTOOpaKEHUs
XapaKTepUCTUK JaHHOTO OJIOKa.

3.0cHoBHbIe TapameTpsl 0s1oka Discrete Filter. [Tpunmmms
pa3paboTku GUIBTPA U 3a/IaHUs TAPAMETPOB TaHHOTO
6noxa. OcHoBHbIe oTiinuKs oT Lowpass Filtek u Digital
Filter Design.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIno" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [l PEIICHUS 3a/1a4
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHuE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

7 cemecTp

KM-1. Kontpoabnas padora MatLab (II)

®opmbl peajn3anuu: KoMIbroTEPHOE 3a1aHKE

Tun kouTposbHoro meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa IpOBOJIUTCS B
KOMITBIOTEPHOM KJIACCE HA YCTPOMCTBAX C YCTAHOBJICHHOW CPENOM MAaTeMaTHYECKHX pacdyeToB H
MozaenupoBanus MatLab. JInuTenbHOCTH KOHTPOJIBHOM paboThl - 1 akajgeMUYecKuid dac.
KonTponbHas pabora TpeOyeT OT CTyJeHTa 3HaHUH KoMaHI cucTeMbl Matlab 1 HaBBIKOB paOOTHI B
MatLab B niane Hanucanus nporpaMm. I1o pesynbraTaM BbINIOIHEHUS paOOThI U pEIIEHUs 3a1aHui
CTYJIEHT IIOKa3bIBAECT COCTABJIEHHBIN KOJ IIPOrpaMMbl U JIEMOHCTPUPYET BBIIIOJHEHHUE IOJY4EHHOU
IporpaMMbl HETOCPEACTBEHHO Ha »JKpaHe KommbioTepa. I[IpoBepka pabOThl MNPOU3BOJUTCS
npernojaBareaeM Ha Mmecte. llpum oOCykIeHHH pe3yiabTaToB pabOTHl CTYIEHTY JONOJHHTEIHHO
MOTYT OBITh 3aJaHbl IPOBEPOYHBIC BOINPOCHI IO TeME MPONUIECHHOM 4YacTH JAUCLUIUIUHBI,
OXBaTBIBAKOLIEH CIENYIOIINE pa3ieibl U TEMbl IUCUMIUIMHBL: - alIIPOKCHMALMSA U MHTEPIOJIALIHS
YUCJIOBBIX JIAHHBIX; - AJIEMEHTHI Ipaduueckoil aHuMauuu; - auddepeHuualbHble YpaBHEHUS U
CHCTEMBI; - YHCJICHHbIC METOABI pemeHus TudQepeHInaIbHbpIX ypaBHEHUH u cucteM. [Ipumepsl
NoJOOHBIX BOMPOCOB MpuBeAeHb! B "KOHTpoibHBIE BOmMpockl Ha yMeHus". AJbTEpHATUBHBIN
BapHaHT MPOBEICHUSI KOHTPOJIBHON padOTHI - TUCTAHIIMOHHBIN. B 3TOM ciiyyae CTyJEHT BBINOJIHSET
paboTy ynaleHHO Ha cBOeM KomribioTepe. [1o uTory BeIMOIHEHHS paOOThl CTYIEHT JUCTAHI[MOHHO
JEMOHCTPHUPYET CBOM 3KpaH KOMIIBIOTEPA C OTKPBITON mporpammoi. OOCyXkaeHHe pe3ylbTaToB
paboThl MPOM3BOAUTCS B (opmare BHIEOCBA3M (BeOMHAp), T€ CTYJEHT HUMEET BO3MOXKHOCTb
OTBETUThH HA COOTBETCTBYIOIIHE BOIIPOCHI.

Kpartkoe cogep:xkanue 3aaHusA:
CrynenraM HeoOxoauMo peanu3oBaTh B MatLab ciienyronine 3aaun o coCTaBIEHUIO
nporpamMMm Ha M-s3bike. [IpuMepbl BapuaHTOB 3a/1a4 IpuBe/ieHbI B "KOHTpOIbHBIE BONPOCH! HA
ymeHus'".

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3aruIaHUPOBAHHBIE Bomnpocsi/3aganus 1iist mpoBepKku
pe3yabTaTel  00y4eHus
10 TUCHUIUINHE

YMers: [IOCTPOEHUE 1.3arpy3uts u3 ¢aiina "approxdata.mat" nepemennsie "X" u "g" B
MOJIETIH HM3MEPUTETHHO- COOTBETCTBUU CO CBOMM HOMEPOM BapuaHTa. [lepBas compepxur
BBIUHCIIUTEIBLHOTO MacCHB 3HaYEHUH apryMeHTOB (YHKIIUH, BTOpasi — MacCUB
YCTpOMCTBA c 3HaYeHu 3a1aHHO QyHKkuMH (cM. Tabnuny 1). [Ipoussectu
IIPUMEHEHUEM  IIaKeTa aNIpOKCUMALIMIO MTPEICTABICHHBIX YMCIOBBIX JaHHBIX

Matlab MHOTO4YIeHaMH 3-eif u 5-0#f crenenn. PaccuntaTs HOBBIN HabOp

3Ha4YeHU# U1t QyHKIMM U e€ apryMeHTa ¢ 0oJjiee MEJIKUM I1aroM Ha
OCHOBaHUU MOJYYEHHOTO alllPOKCUMALIMOHHOTO MTOJIMHOMA.
OT00pa3uTh Ha CBOJTHOM I'padyKe eTATU3UPOBAHHBIN U UCXOIHBIN

30




3anjgaHUupOBAHHBIE

pe3ynbTaThl  OOy4YeHUSs

10 JUCLUTIUINHE

Bonpocei/3aganus 1iist mpoBepKu

HAOOpPbI 3HAYEHU, BBIACTUTH UX pa3HbIMU 1iBeTaMU. [lepBoiii —
OTCYETHI COCIUHUTD JINHUAMH, BTOPOU — I10KA3aTh OTAECIbHBIC
TOYKU. [IOMHUMO 3TOT0, BEIYUCIUTH 3HAYCHHUS (DYHKIIHH COTJIACHO €€
U3BECTHOMY aHAJIMTUYECKOMY OIMCaHuUIO (cM. Tabuuny 1) B
yKa3aHHOM JiMana3oHe. BeIBecTH 3TH 3HaUCHHS TaKXke Ha rpaduk,
BBIJICJIUB OTJENIbHBIM I[BETOM. BMecTe ¢ 3TuM, 100aBUTh Ha3BaHUE
rpaduka, MOAMKUCH OCEH U JIETEHTY.

Tabnuna 1.
Ne n/n Oynxuns g(x) Jluanaszon sHaven i
aprymenTa "x
1. x% + 4x% + 10x + 12 [-3:4]
3 2

2 S-S -2+3 [-6: 5]

P —x?+2x+16 [-4;2]
4. x? —3x% + 8x [[-5:3]
5. x*—3x* +3x+2 [-2:2]
6. x3 —6x*+13x— 6 [-2: 6]
7. 20+ 72+ 7x— 1 [-4: 4]
8. x3 —4x +3x?+12 [-5; 5]
9. x3 — 2x% + 5x + 26 [-1;7]

L — HOMEP BapHaHTa

2 IToctpouTts rpaduk ynkuuu f(X) B 3a1aHHOM JHana3oHe
3HaueHui aprymenTa X Gpynkuuu (cm. OO B Tabn. 1) uc
ycranoBieHHBIM 1rarom I (cm. tabm. 1). Peanu3oBarh
AHMMALMOHHBIE APPEKTHI CAEAYIOIIUMU JIBYMsI CIIOCOOAMHU:

1) OTo6pa3uTh IBUKEHUE KKOMETBI» 110 TPAEKTOPUU
pacroyio’keHust KpuBoil rpaduka ¢ HeoOXOAUMOM JUIMHON «XBOCTa
koMeTb» [IX (cm. Tabm. 1).

2) Iloka3ate Ha rpaguke TeKyllee MoJI0KEeHne TOUKH Ha KPUBOH,
xapakTepusymoliee 3HaueHue ¢pyukiuu fi u aprymenra Xi B i-blid
MoMeHT. O61ee koianuecTBo Touek K (cm. Tabm. 1) paBHOMEpHO
pacnpezeneHo B nuanazoHe OO®. BpemeHHON HHTEpBATI MEXKIY
JIEeMOHCTpaluel Touek onpezaenserca napamerpom 3 (cm. Tada. 1).
B MOMeHT BBIBOJIa KaXKI0M TOUYKHM Ha TpaduKe Bes rpadudeckast
uHpopMals, IPUCYTCTBYIOIIAs B OKHE IpaduKa, T0HKHA
3aMUChIBaTHCS B OTACIBHBIN (paiii (J1sl KaXkI0T0 1-0ro MOMEHTA)
u3obpaxxenus gopmara @ (cMm. Tabdm. 1).

Tabmuua 1.
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3arTaHupOBaHHbBIC

pe3ynbratel  00ydeHus

10 JUCLUTIUINHE

Bonpocei/3aganus 1iist mpoBepKu

r’:’; Bripakenne fix) 000 | m | X | K| 3| @ | Mpum
1 _{x=m)? — My?
Lot (2
Va I a xe a=20;
5 (
! (k—MY} [0; 200] ! 10 02 | BMP M= 100
e 2a?
2g-0a52? xe[-6:5 |02 |6 20 [o1 |[PNG
£0.7x-0,25x7 xel-6:6] |01 |15 [10 [05 [BMP
4 2 e 025 |10 |6 |1 |TIFF
. cos°x |dw. 2x] »
5 eI/ e 20 |4 14 | 025 | PNG
[-3m. 3x]
- m
6. 0,5e-933% . gin (2;; + 5) xe[-6:6] |02 |17 12 |02 | TIFF
7 : ( mx ") e 1 s |6 |ors|enG |r=200
. — 0S| —+ 7 J , =
Vx+1 T/Nx¥1 2 [0: 250]
x 1 xe
4z 0 0 |06 i
8 cos 5 +¢cos 5x =9: 10] 11z | .6 | IPEG
9 3-si 2 (030 + T +2 e 1 7 7 125 | BMP | T=100
sin T 3 [0: 300] = -
10. sin 1,6x + cos 1,8x xe[-5.5] |01 15 5 1.5 | BMP
Tlpuseuanns:
00D — O6nacTs onpeeneHis GyHKIIT
I — Illar Bapuaumm apryvesTa x
JIX — Jlnuna xsocra «komersin® (8 % or ofiieii A1Hb1 kpHBoit)
K — Koa-no kaapos anuvarmm
3 — Bpemennan sagepaka, ¢
@ —— dopmar coxpaneris n300paKeHis

3.HaiinuTe obmiee pemienne cieayomux auddepeHnantbHbIX

YPaBHEHHUH.
Tab6mumna 1.

Ne n/n Jlud-oe ypaeuenne fi(x, v) Judroe ypasnenne f(x, ¥)

2y —2

1. 4xdx — 3ydy = 3x?ydy — 2xy*dx y = x:x—yz

x+y-—2

2. 1+ y2+yy'y1l+x2=0 y' = ny—?_

3y—x—4

3. V4 +y2dx — ydy = x%ydy y'= yox—2

3x+3

2y —2

Zdx — = x2 f=

4. mdx ydy = x*ydy y -

5 6xdx — 6ydy = 2x%ydy — 3xy?d LY

. xXdx — bydy = 2x“ydy — 3xy“dx y_3x7y72

Zx+y-—3

6. X3+ yidx +y 2+ x3dy =0 y':%

Gxddx — 6ydy = 3xPydy — 2xyd o Xry-8

7. xdx — 6ydy = 3x*ydy — 2xy*“dx yin—y—B

x+3y+4

8. x5 +y2dx + yy4 + x2dy = 0 y’=ﬁ

, 3y+3

9. Va-xy +xyt+x =0 Y Tmey-1

4.Pemnte crnenyromue aupepeHnnanbHble ypaBHEHUS B
CHUMBOJIBHOHM (pOopMe NpHU 33JaHHOM HavyaJIbHOM YCJIOBHH.
[Toctpoiite rpaduku perieHrs JaHHbIX YpaBHEHUMH.

Tabmuna 1.
No HauansHoe
n/n Andpepermuansiioe ypanrene yelosue
1 B cost+ D=0
. T cos n x(1)=
5 dx B 1 D=1
- P -
dx  1+x?
3. i 0)=1
At 1+t? =0
4 Dy x = cost 0)=05
. X =cos x(0) =0,
dx 1
5. - =— X(0)=0
dt xtgt cost X0
6 n& o1 =0
. (x+ )E_ x(-1)=
7 a+etyedE o ot X(0)=1
. Fre (
dx
8 e (1+0)?+2x x(0)=0
d
9. d-f: cos(1+1) +2¢ K(1)=0
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3anjgaHUupOBAHHBIE
pe3ynbratel  00ydeHus
10 JMCIUTUINHE

Bonpocei/3aganus 1iist mpoBepKu

5.HaiinuTe obmiee penieHne st OJHOM U3 CIETYIONUX CUCTEM
nuHeHbIX OJIY B COOTBETCTBUU CO CBOMM BapUaHTOM.

Tabmuma 1.
Ne n/n Cuctema and. yp-it Ne n/m Cucrema aud. yp-it
| {y’=—7y+z 6 {y{:3)’1+h
‘ 7' =-2y -5z ) y: =8yt
2
Py
2 Y /Z 7 {x' =—x+8y
Z.=y/2 vVi=x+y+2
x/=5x+3y yi=8y2—n
3 f 8. '
y=-3x-y 2=n+ty
4 x'=2x+y 9 {x{=3x1+x2
' {y’=3x+4y : x3 = —4x; — xp
{yi =5y + 8y,
5. ;o
¥ =3y + 3y

6.Haiigure obmee permenne 3anaun Komm.

Tab6muna 1.

Ne n/n

Juddepennmansnoe ypasHenne

HauankHoe ycnosmne

1.

W-1)=372

2.

=1

w2)=4

w=4

wy=1

W1y=-5/6

H1=3

wh=1

wh=1

7.Pemute cnenyromue nuddepeHnuaibabie ypaBHEHUS 2-0T0
MOpsIIKa B CUMBOJIbHOM (pOopMe MpH 3aJJaHHBIX HAYaIbHBIX
ycioBusx. OToOpa3uTe MOJyYCHHBIC PEIICHHS] B KOMaHIHOM CTPOKE
MatLab B ynoOHOM a71st BU3YaJIbHOTO BOCTIPUSTHS BUJIE.

Tabmuua 1.
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3anjgaHUupOBAHHBIE
pe3ynbratel  00ydeHus
10 JMCIUTUINHE

Bonpocei/3aganus 1iist mpoBepKu

r{‘i Judipeperumansroe ypapHeHne Hauaneheie yenosus
1 L +4x =0 d);m) -’
. ——+dx = dx
dt T =2
) d%x 3dx S d;((m =1
‘ e i s —(@=-1
d*x _dx x(0) =0
* Py & =0
dt
4 rrin dx d);(o) =0
dt?  dt — =
dtz  dt T =0
x(0) =0
5 (1+t2)ﬁ—2td—x:0 dx
dt dt E(U) =3
dx
6 d?x dx B E(m =0
. 2E+1.SE+3175 dzx(nj_l
dez
7 dx 10 dx +25x =0 d);(o) -’
T T =1
8 d2x+2dx+2:+270 d);(m:o
‘ dez " T dt - S =1
9 d2x+rdx 6x =0 d:(o}:l
acz a7 Z@=-5

8.HaiiTu pemenne kpaeBoi 3a1a4u C IIOMOIIBIO YUCIICHHBIX
MeTo0B — MeTosa Pynre-Kyrra 4-oro nopsika u meroja Jiepa.
[IpoBeauTe cpaBHEHHE MOTYyYaEMbIX PEUICHUMN IS CIEAYIOIINX
3HavyeHui mara anxropurMa: h = 0,1; h=0,01. O61miee pemicaue
JTAHHOM 3aJ1a4M B 11€JIOM U3BECTHO M YKa3aHO B BUJIE
AHAIUTUYECKOTO BhIpaskeHus. [IponsBecTu mpoBepKy TaHHOTO
BBIPKEHUS ITyTEM MOUCKa OOIIET0 PEHIeHUsI B CHMBOJIBHOM (hopMme.
Bce nonmyueHHbIe pelieHrs MOCTPOUTh Ha €IMHOM rpaduke B
0JIHOM MaciuTabe, 0003HaYMB UX Pa3IUYHBIM [1BeTOM. CpaBHUTH
pe3ynbTaThl pabOThl YHUCIEHHBIX METOJIOB C BHIYUCICHHBIMU
3HAUYEHUSIMHU, UCXOJIS U3 3aJIaHHOTO0 00111ero penieHus. [TokazaTs ux
TakKe Ha rpaduke APYTrUM IIBETOM.

Tabnuna 1.

No Iuddepentmansroe Obmee pemenne Hauanenoe H:;:gi:j
nn YpaBHECHHE YpaBHEHHS V(X) YCI0BHE pelenns
1. ¥ =xy et Ho=1 xe[0;1]

2. y=e*-y e (1+x) wWn=1 xe[0;1]

3 Y = cost—y cost;—smr 20)= 0.5 (e [0:1]

4 Yy =x+y 2e"—x—-1 20y =1 x€[0;0,5]

— o 2X

s y=-2y41 A=, oy=o xe[0;3]

6. y' =1—y2 sinx M0)y=0 xe[-n2; n/2]
7. y' =33y? x? =1 xe[0; 5]

8. ¥ =1+y? tgx H0O=0 xe(-n2;m/2)

' -1
9 | ¥y tygx= fcosx sinx y(0)=0 xe[0;4n)

Onucanue MKAaJbI OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "oTJIMYHO" CTaBUTCS CTYAEHTY, €CIIU OH
BBITIOJTHIJI BCE 3aJJaHUs TPABUIILHO 0€3 KPUTHUECKHUX 3aMEYaHUN U YCIIEITHO OTBETUII Ha BCE

JIOTIOTHATEILHBIC BOTIPOCHI.
Oyenxa: 4 («XOpOIIIOY»)
34




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.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: OneHkKa "y10BIeTBOPUTEIBHO" CTaBUTCS
CTY/ICHTY, €CIT OH BBITIOJHIJI OOJIBIIYIO YaCTh 3aJJaHH IPABUIBHO MPU HATMYHH HEKPHUTUICCKUX
3aMeUYaHWil U YCTICITHO OTBETHII, IO KpalfHell Mepe, Ha MOJIOBUHY JOMOJIHUTEIHHBIX BOITPOCOB.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)

Onucanue xapakxmepucmuxu evinoanenus sHanus: O1eHKa "Hey10BIETBOPUTEIBHO" CTaBUTCS
CTYJEHTY, €CIIM OH: - HE BBIIIOJIHWJI 33/IaHH€ B IPUHIIUIIE; - HE BBHIIIOIHUII TPABUIIBHO OOJBIIYIO
YacTh 33/I1aHUH; - Pe3yJIbTaThl PadOTHI COJEPIKAT CYIIECTBEHHBIE 3aMEUaHus, TPeOyromme
MCIPABIICHUH; - HE CMOT MPAaBUIILHO U MOHSITHBIM 00pa30M OTBETUTD, IO KpaliHell Mepe, Ha
II0JIOBUHY JOIOJIHUTEIBHBIX BOIIPOCOB.

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

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHue

Tun KoHTPOABLHOT0 MeponpusitTus: KonrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOT0 MEPONPUATHS: 3aHIATHEC MPOBOJUTCS B KOMIIBIOTEPHOM
knacce kadeapelr JIUT. CrymeHThl MoiydaroT 3alaHue Ha pa3paboTky mporpammbl. I[locme
pa3paboOTKH MPOrpaMMBbI TIPOBOJUTCS KpaTKas Oecela IO TEOPSTHYSCKUM W MPAKTHICCKHM
BOIIPOCAM, CBSI3aHHBIM C BBIITOJHCHUEM 3a/1aHUSI.

KpaTkoe cogep:kaHue 3aiaHus:
1. Ucnionb3ys nannslie Tadaunsl 1, co31aTh M0JI€3HBIM CUTHAN U CUTHAJ IOMEXU;
2. Ucnionb3ys nanubie Tabdaunsl 2, pa3paboTarh afanTHBHBIN QUIBTP C 3aJaHHBIMH
XapaKTepUCTHKaMH;
3. PeanusoBarh cxemy MOJIaBICHUS 1IyMa;
4. ITocTpouTh 3aBUCHMOCTH BXOJIHOTO CUTHaNa (MIIbTPA, CUTHAJIA OIMIMOKU U BBIXOIHOTO
curHana. OTAeIbHO CPAaBHUTH CUTHAJ 0€3 IIyMa U CUTHAJ MOCIIE IIyMOIIO/IaBJICHHS;
5. Ilony4nTh 4aCTOTHBIE U BPEMEHHBIE XapaKTEPUCTUKU UCTIONIb3YEMOT0 alalTHBHOTO
¢unbTpa.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arTaHupoBaHHBIE pe3ynbTatel | Bompocsl/3aganus 11t IpOBepKU

00y4YeHHMsI 10 TUCHUIUIMHE

3HaTh: OCOOEHHOCTHM  NPUMEHEHUS 1.ITonsiTue anantuBHOrO pusbrpa. OTINUNE
naketa Simulink g MonenupoBaHUs a/IalTUBHOTO (PMIIBTPA OT KJIACCUYECKOro (puibTpa,
KaHaJIOB nudposoit 00paboTku JIOCTOMHCTBA U HEJIOCTATKHU.

CUTHAJIOB 2.Ilpumenenune oobekToB Matlab ms

poeKkTHpoBaHus HU(poBsIX GriIbTpoB. CBOWCTBA U
METO/BI 00bEKTOB IU(POBBIX HUIBTPOB.
JlocTOMHCTBA U HEAOCTATKU B IPUMEHEHUU
00OBEKTOB.

3.TunoBsle 3aauu aAanTUBHON (UIBTPALIUH.
[IpumeHeHHe aanTUBHOTO (QUIBTpPA B 33/1a4e
sxornonasiaeHnst. CUrdasi omuOKY U BBIXOTHOM
CUTHAJI a/IallTUBHOTO (DUIIBTPa B IaHHOM 3a/1ay4e.

Onucanue MKaJbl OLICHUBAHUA:
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Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE TPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

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

®opmbl peanuzanuu: KoMnproTepHoe 3a/1aHue

Tun KOHTPOAbHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MEPONPUATHSA: 3aHATHEC MMPOBOIUTCS B KOMIIBIOTEPHOM
knacce kadeapel JIUT. CrymeHTsl mMonydaroT 3ajJaHue Ha pa3paboTky mnporpammsel. Ilocne
pa3paboOTKH MPOrpaMMBI TIPOBOJUTCS KpaTKas Oecela IO TEOPSTHYSCKUM W MPAKTHYCCKHM
BOIIPOCAM, CBSI3aHHBIM C BBIITOJHCHUEM 3a/1aHUSI.

Kparkoe cogepxxanue 3agaHus:
1. Ucnonp3ys nansbie Tadauusl 1, co31aTe CUTHAN ¢ MCXOJHOW 4YaCTOTOW AMCKPETHU3ALIHH.
2. Ucnonb3ys nanubie Tabauubl 2, BEIMOIHUTH IPEOOpa30BaHNE YaCTOTHI AUCKPETU3ALIUN
3aJJaHHOT'O TUMA (JelUMAaIUsl, UHTEPHOJIALMS WIK epeIUCKpPEeTU3alus) IByMs croco0amu:
— C IpUMEHEHNEM BCTpOeHHBIX pyHKIM Matlab;
— C IPUMEHEHHEM BCTPOEHHBIX 010Kk0B Simulink.
[TapameTtps! GUIBTPOB BEIOMPAIOTCS CAMOCTOATEIBHO UCXO/S U3 JAHHBIX O CIIEKTPE CUTHAJIA,
MCXOJHON M KOHEUHOM 4acTOTaxX JUCKPETH3ALUH.
3. [TomyuuTh OCUMIUIOrPAMMBI HCXOJJHOTO CUTHAJIA M CUTHAJIA IIOCIIE BBIOJIHEHUS
JUCKPETH3ALNH.
4. CocTaBUTh OTYET BBINIOJIHEHUS 3aJaHUSI.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3annaHupoBaHHbIE pe3yibTaThl | Bompockl/3aganust 1iisi IpoBepKU
00y4YeHHsI 110 TUCHIUTUIMHE

3HaTh: Ha3HA4YeHHE OJIOKOB, WX 1.TlonsiTist JeTMMAITs, HTHTEPIIOSAIUS U
napameTpbl U OCHOBHbBIE ITPHUEMBI nepenuckpeTu3anus. Haznauenus, o01acTv mpuMeHEHUs
nporpammupoBanus Simulink 2.Ilonsitue naTepniosaiuu. Haznauenue u TpeboBaHUs K

BbIXOJIHOMY (punbTpy. [IpumeHeHne Teopembl
KoTenpHuKOBaA [J1s1 CiTydasi HHTEPIIONSIH. OYHKITUH
Matlab u 6oxu Simulink /1 BBIIOJIHEHUS] HHTEPIOIIALMH.
3.ITonsaTne nmepenuckperusanun. Haznauenue n
TpeOOBaHUS K BXOJHOMY U BBIXOJTHOMY (hUIIbTpaMm.
[Ipumenenne Teopemsl KoTenpHUKOBaA 1S Citydast
nepenuckperusanuu. Oynkiuu Matlab u 610k Simulink
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3ammaHupoBaHHbIE pe3yibTaThl | Bompockl/3aganus 11t IpoBepKU
00y4YeHUs 10 TUCITUTINHE

JJI BBIITOJIHCHUSA NEPEANCKPECTU3 AN,

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE [Tl PEIICHUS 3a]1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BICTBOPUTEIHHO" BBHICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HMJIM NMPEHMYILECTBEHHO HE BBIITOJIHEHO

KM-4. KonrpoJabHas padora Python Ne 1

®opmsbl peaausanun: KomnsroTepHoe 3a1aHue

Tun koHTpoILHOrO MeponpusaTus: KonrponsHas pabora

Bec koutposabHoro meponpusitust B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa mpoBOAUTCA B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAX C YCTAaHOBJIEHHBIM ITAKETOM $I3bIKAa NPOTrPaMMHMPOBAHUS
Python. Jlng Hanucanust nporpaMM HE0OXOJIMMO HaJlWuMe CHELMATU3UPOBAHHOTO pelaKkTopa Kojaa
Python. Jlomyckaercs paboTa B COOTBETCTBYIOIIMX OHJIAMH-pelakTOpax U cpefax pa3paboTKu Koja
nporpaMM Ha s3bike Python. JlnuTenbHOCTH KOHTpOJbHOW pa®oThl - 1 akagemMuueckuil dyac.
KonrtponbHas pabota TpeGyeT OT CTyAeHTa 3HaHMi A3bka Python B rutane coctaBneHus mporpamm.
[To pe3ynbTaTaM BBIIIOJIHEHUS PaOOTHI M pEIIEHUs 3aJaHUM CTYJEHT MOKa3bIBa€T COCTAaBJICHHBIN
KOJ| pOrpamMMbl M JEMOHCTPUPYET BBINOJIHEHHE IOJIYYEHHON NPOrpaMMbl HEMOCPEACTBEHHO Ha
9KpaHe KomnbioTepa. I[IpoBepka paboThl MPOU3BOAMTCS IpernojaBaTesieM Ha wecre. [lpu
00CYX/IEHUU pe3yJbTaTOB pabOThI CTYJEHTY JOIMOJHUTENBFHO MOTYT OBITH 3a/laHbl IPOBEPOUYHBIC
BOITPOCHI 110 TEME ITPONJICHHON YacTH JUCLHUILIMHBI, OXBATHIBAIOIIECH CIEAYIOIINE Pa3Aeiibl U TEMBI
JUCLUIUIMHBL: - 6a30Bble MpUHLUIBI paboTel B Python; - ocHoBHBIE cuHTakcuca s3bika Python; -
ymcia, GopMaTsl YHUCEd, CUCTEM CUHUCIIEHUS; - BBOJ-BBIBOJ MH(OpPMAIMM; - OCHOBHBIE CBEACHUS
paboThI C JOMOJHUTEIBHBIMU MOJYJs-OMOINOTEKaMH; - BCTPOECHHBIE MaTeMaTH4ecKue (PyHKIUH,
pacueT BBIpaKEHUH; - KOHCTPYKIIMM BETBJIEHUS U IIMKJIOB; - OCHOBHBIE THUIIbI JAHHBIX U METOJIbI
paboThl ¢ HUMU (YHUCIIA, CTPOKH, CIIUCKH, KOPTEKH, CIOBapH), peoOpa3oBaHue TUIOB. [Ipumepsl
NMoJI0OHBIX BOIMpPOCOB TMpuBeaeHbl B "KoOHTponbHbIE BONpOChl Ha yMeHHUA". AJIbTepHATUBHBIN
BapUaHT MPOBEJCHNUS KOHTPOJIbHON pabOTHI - IMCTAHIIMOHHBINA. B 3TOM ciydae cTyJeHT BBINOIHSAET
paboTy yJnaneHHo Ha cBoeM KommbioTepe. [1o urory BbIMoIHEHUS pabOThl CTYAEHT JUCTAHIIMOHHO
JIEMOHCTPUPYET CBOHM PKpaH KOMIBIOTEpa C OTKPHITOM mporpamMmoil. OOCyXJIeHHe pe3ylbTaToB
paboThl TpPOU3BOAUTCS B ¢dopMaTe BHAEOCBS3U (BEOHWHAp), T€ CTYAEHT HUMEET BO3MOKHOCTh
OTBETUTH HA COOTBETCTBYIOILUE BOIIPOCHI.

KpaTKOC CoA€EpKaHME 3aJaHUsA:
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CryneHntaMm He0OX0IMMO peann3oBaTh Ha s3bike Python criemyronme 3agaun. [Ipumepst
BApUAHTOB 3a/1a4 npuBeeHbl B "KOHTpOIbHBIE BOIIPOCH HA yMEHUA'".

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3araHupOBaHHBIC PE3YNbTAaThl 00y4YeHUs | Bompockl/3aganust sl MPOBEPKH
110 TUCLMIUINHE

3HaTh: 0a30BbIe MPUHIMIIBI COCTABICHHS 1.OcHOBBI COCTaBIIEHUSI IPOIPAMM Ha SI3bIKE
nporpaMM M ompenesieHuss  (QyHKIMH Python. Ctpykrypa Koza nporpaMmsl.
noJjb30Baress Ha s3bike Python Kommenrapuu. [Ipumep npocToil mporpaMmsl.

2.BzaumonelictBue ¢ monb3oBareiieM. Beoa u
BBIBOJI IaHHBIX. TEeKCTOBOE MpeCTaBICHUE
unpopmanuu. F-crpoku.

3.Pabora ¢ uncnoBbIMU 3HaUEHUSIMHU. POpMaTHI
npeacTaBieHus yrcesl. CUCTEMbl CUUCIICHHUS.
4.Vicnonib30BaHME BCTPOCHHBIX MATEMATUUYECKUX
¢dbynkuil. Beruncnenue Beipaxkenuii. [ 'eneparus
MIPOU3BOJILHBIX 3HAUCHUM.

5.Kmtouessie cioBa B Python. Haznauenwue.
6.IloakmoueHre BHEIITHUX MOIYJIEH 1
OubIMOoTeK.

7. KOHCTpyKIIMM YCIIOBHOTO IEPEXOAA.
8.KoHCcTpyKIIMM LIUKIIOB.

9.Ilepeuncrienusi u© HAOOPHI OCIIEAOBATEITHHOCTH
JAHHBIX.

10.KoHCcTpyKIIMH 00HApYKEHUS OMIMOOK.
11.Tunel nanueix. Yncna, CTPOKH, CIIUCKH,
KOPTEXH, CIIOBAPH.

12.IlpuBenenue tunos B Python. Onpenenenue
TIPUHAJJICKHOCTH THUTIA.

Onucanue MIKAJbI OLEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Onucanue xapaxmepucmuku ebinoaneHus snanus: OneHKa "oTINYHO" CTaBUTCA CTYIEHTY, €CIIU OH
BBITNIOJHWII BCE 3aJJaHUs PABUIIbHO 0€3 KPUTHUUECKHUX 3aMEUYaHUN U YCIIEIIHO OTBETUJI Ha BCE
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

Oyenxa: 4 («XOpoILI0»)
Onucanue xapaxmepucmuku ebinoaneHus sanus: OneHKa "Xopouo" CTaBUTCs CTyAEHTY, €CIIH OH
BBITNIOJTHWII TPAKTUYECKH BCE 3aJJaHUS IIPABUIILHO C HE3HAYUTENIbHBIMH 3aMEUaHUsIMU U YCIIEIIHO
OTBETHJI Ha OOJIBIIYIO YacTh JOMOJHUTEIbHBIX BOIIPOCOB.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: O1eHKa "y10BIeTBOPUTEIBHO" CTaBUTCS
CTYJICHTY, €CITH OH BBITIOJTHIII OOJIBIIYIO YaCTh 3aJIaHUH MPABUILHO IMPU HATUIHH HEKPUTHICCKHX
3aMeuYaHUil U YCTEeIHO OTBETHII, IO KpaifHell Mepe, Ha MOJIOBUHY JOTOJHUTEIHHBIX BOIIPOCOB.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)

Onucanue xapaxmepucmuxu ebinoaneHus snanus: O1eHKa "Hey10BIETBOPUTEIBHO" CTaBUTCS
CTYJEHTY, €CJIU OH: - HE BBIIIOJIHWJI 33/IaHH€ B IPUHIIUIIE; - HE BBHIIIOJHUII TPABUIIBHO OOJBIIYIO
YacTh 33/1aHUH; - Pe3yJIbTaThl pabOTHI COJIEPKAT CYIIECTBEHHBIE 3aMeUaHus, TpeOyromue
HCIIPABIIEHUH; - HE CMOT MPAaBUIILHO U MOHSTHBIM 00pa30M OTBETUTH, IO KpaiiHell Mepe, Ha
IIOJIOBUHY JOIIOJIHUTENBHBIX BOIIPOCOB.
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KM-5. KourpoabHnas padora Python No 2

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoabHOr0 MeponpustTus: KourponsHas paborta

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: KoHrtponpHas paboTra mpoBOAUTCA B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAX C YCTAHOBJIEHHBIM I1AKETOM $3bIKa MPOTrPaMMHMPOBAHUS
Python. Jlns Hanucanus mporpaMM HEOOXOJUMO HAJIMYHUE CIEHUAIN3UPOBAHHOTO peAaKTopa Koja
Python. JlonmyckaeTcs paboTa B COOTBETCTBYIOLINX OHJIAH-PEIAKTOpaxX U cpeax pazpaboTKU Koja
nporpamMMm Ha s3bike Python. J[muTenbHOCTH KOHTPONBHOM paboThl - 1 akageMUYeCKWW dac.
Konrtponbnas pabora TpeOyeT OT cTyAeHTa 3HaHHi s3b1ka Python B rutane coctaBieHus mporpamm.
[To pe3ynbTaTam BBINIOJIHEHHUS PAaOOTHI M PEIICHUs 3aJaHHUil CTYJEHT MOKa3bIBA€T COCTABICHHBIN
KOJ| MpOrpamMMbl U JEMOHCTPUPYET BBINOJIHEHHE IOJYYEHHON NpPOrpaMMbl HENOCPEACTBEHHO Ha
9KpaHe KommbioTepa. lIpoBepka pa®oThl mNpoW3BOAMTCS MpemnojaBareneM Ha wMecte. llpu
00CYXXJIEHUU Pe3yNIbTaTOB PaOOThI CTYICHTY AOMOJHHUTEIHLHO MOTYT OBITh 3aJaHbl MPOBEPOUYHBIC
BOIIPOCHI 110 TEME MPOUJIEHHON YacTH JMCLUUILIMHBI, OXBATHIBAIOIICH CIEAYIOIINE Pa3Aeiibl U TEMbI
JTUCHUTUTMHBL: - OCHOBBI coctaBieHus (QyHkiuii B Python; - cepmanuzamus u aecepuanuzanus
naHHbIX; - popmatsl Pickle u JSON. IIpumeps! mogo0HBIX BOIPOCOB npHBeeHb! B "KOHTposbHbIE
BOIPOCHl Ha YyMeHus". AJIbTepHAaTUBHBIA BAapUAHT NPOBEICHHUS KOHTPOJIBHOM palboThl -
JTUCTAaHIIMOHHBINA. B 3TOM citydae cTy/neHT BBINOIHIET paboTy yaaaeHHO Ha cBoeM KoMiibtoTepe. [1o
UTOTY BBIIIOJHEHUS! paObOThl CTYJIEHT IUCTAaHIMOHHO JIEMOHCTPUPYET CBOM 3KpaH KOMIIBIOTEpa C
OTKpBITON mporpammoii. OOcykaeHne pe3yapTaToB paboThl MPOU3BOAUTCS B (popmare BUACOCBAZU
(BeOuHap), r1ie CTYJAEHT HMEET BO3MOKHOCTb OTBETUTH Ha COOTBETCTBYIOIINE BOIPOCHI.

Kpatkoe cogep:kanue 3a1aHus:
CryneHtaMm HEOOX0IMMO peann30BaTh Ha si3bIke Python cienyromme 3anaun. [Ipumepsr

BAPUAHTOB 33J1a4 NpuBeAeHbI B "KOHTPOJIbHBIE BONPOCH HA YMEHHUS "

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHJIaHI/IpOBaHHBIe PE3YIbTAThI BOHpOCLI/ 3aaHus U IIPOBCPKHU
06y‘ICHI/I$I IO JUCHUIIIINHE

YMeTh: TpPUMEHATH HaBBIKU 1.CocTaBuTh NOANPOrpaMMy-(yHKIHIO, KOTOpast
COCTaBJICHUS]  IPOrpaMM  Ha 3aIrpaliyuBaeT y MoJib30BaTessl HEKOTOPbIN TEKCT U BHIBOJIUT
s3pike Python mns pabotsl ¢ ero Ha 3KpaH, 100aBJIsAs K HEMY CBOIO «IIOAIMUCHY. BmecTe ¢
o0BeKTaMu U QaililaMu JaHHBIX TeM, QYHKIIHS BO3BPALAET KOJUYECTBO CUMBOJIOB B

IIPUHSTON CTPOKE U TOTMOJIHUTEIBHO PacleyaThlBAET
JTaHHYIO H(}OpMAITHIO.

2.MIMeeTcs CIIMCOK, 3aIl0JIHEHHBIN Pa3HOPOAHBIMYU TaHHBIMH.
HeoOxoaumo 3aKo1MpoBaTh MOANPOrpaMMy-(QyHKIIHIO,
peaTM3yIOLIYI0 CIEeAYOMMH (yHKIIMOHA: 100aBUTH,
YIaJIUTh WK IePEeCTaBUTh JIEMEHT Ha YKa3aHHYIO MO3UIIHIO
(Hymepanus HaunHaetcs ¢ “1”). [Tonbp3oBarenb MOXKET
BBOJUTH HOMED 3JI€MEHTa(0B) U 3HAYEHHE HOBOT'O 3JIEMEHTA.
ITepeueHp NOCTYIHBIX AEUCTBUI MOKHO MPEACTABUTH B
BHJIE ITPOCTOI'O0 MEHIO. BBIBECTH B KOHCOJIb MCXOHBIN
CIHCOK U pe3yabTaT paboThl MOIIPOTPaAMMBI.

3.CocTaBuTh ABE NOANPOTPAMMBI:

IlepBast — cumuTaet, CKOJIBKO pa3 3aJaHHasl MOACTPOKa
MOBTOPSIETCS B MONHOM cTpoke. Takxke Tpedyercs
OCYIIIECTBUTH BBIBOJI HA KPAH MOJIHOM CTPOKH U HCKOMOM
MOJICTPOKH.

Bropas — ycunuBaet u 100aBiseT 3QPexT «3Xo» B
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3annaHupOBaHHbIE pe3yibTaThl | Bonmpockl/3aganus 1uist MpoBepKU

06yquH;1 10 AUCLHUIIIINHE

UCXO/IHYI0 cTpoKy. Heo6xonumo Bce cTpouHbie OYKBBI B
CTPOKE 3aMEHHUTh Ha MPONUCHBIE, a OCIEAHUN CUMBOJI
CTPOKH Pa3MHOXHTb B 33JJaHHOE YHCJIO Pa3 (3HAaYEeHUe
YKa3bIBAa€TCs MOJIb30BATEIIEM B KOJE IPOTPAMMBI).
4.CocTaBUTh NOIIPOTrpaMMy-()yHKIUIO, KOTOpast
npUHUMaeT (MakCUMaJIbHO) TpU Hapamerpa @, b, ¢ u
BBIUHMCIISIET HAa UX OCHOBE ClIeJyIolee BhIpaxkeHue: 2-a3 +
4-b2 — 5-c. [IpoTecTUpoBaTh MOJYYCHHYIO IIPOrPaMMY Ha
pasin4HbIX IpuMepax. B ciyuae, ecnu B pyHKIMI0 pu eé
BBI30BE M1EPEAAECTCA MEHBIIIEE KOJI-BO IaPAMETPOB, YEM 3TO
TpebyeTcsl, TO HE0OXO0AUMO MOJCTABUTh UX
COOTBETCTBYIOILME 3HAYEHUS 110 YMOJIYAHHUIO U BBIBECTU
COIIPOBOJIUTENIEHOE HH(POPMALIMOHHOE COOOIICHHE.
Pesynprar paboThl QyHKIINH TaKXkKe CIeayeT OTOOPa3uTh Ha
JKpaHe.

5.CocraBuTh nOAIpPOrpaMMy-(pyHKIIHIO IPOBEPKU
BBEJICHHOT'0 3HAYEHMS Ha TOJIKO YUCIIO UM TOJIBKO TEKCT.
B nepBoM ciydae BO3BpalaeTCsl YUCIOBOE 3HAUEHUE U
norudeckas nepemenHas “flagl”, Bo BTopoM, cTpokoBas
nepemenHas u “flag2”. Ecnu mosnb3oBaTenem ObIJI0 BBEACHO
HU TO, HU JIPYToe, T.€. KaKkas-To OyKBEHHO-IIU(ppoBast
KOMOWHAIHSI, TO JOJDKEH OBITh TIPOU3BENIECH BHIBOJ
cooOuieHus o0 omMOKe U BO3BpAT JOIMUECKON IEpEMEHHOM
“flag0” coOTBETCTBEHHO.

6.CocTaBUTh NOANPOrpaMMy IIOUCKAa HOMEpA 3JIEMEHTA B
KOpTE3Ke 10 ero 3HadeHuro. Ecinu KopTex CoepKUT ABa WU
0oJiee yKa3aHHBIX 3JIEMEHTOB (OJJMHAKOBBIX MO 3HAUYEHUIO),
TO BBIOMPAETCSI COOTBETCTBEHHO CaMblii IEPBBIN U3 HUX.
Ecnu TpeOyeMblii 21eMeHT B KOpTeXe B IPUHIIHUIIE
OTCYTCTBYET, TO OTOOpPa3UTh COOTBETCTBYIOILIEE
uHpopMalnoHHOe coobuienue. [IporectupoBars
MOJIyYEHHYIO MPOrpamMMy Ha pa3JInYHbIX PUMEPAX.
7.3aKk0AMPOBATH MPOTPAMMY 3aITUCH B TEKCTOBBIH (haiin
COJIEPKMMOTO 3a/laHHOTO cricka. CIUCOK UMEET TIyOHHY
YPOBHSI BIIOKEHU paBHYIO 3. 3HaUEHUS PJIEMEHTOB CITUCKA
BBIOMPAIOTCS POU3BOJIBHBIM 00pa30M U MOTYT OBITh
YHUCIIOBBIMU 3HAUYEHUSIMU U CTPOKAMH.

WNudopmanus, 3anucanHas B (aiin, 10KHa ObITh
MpecTaBiIeHa B unTaeMoi popme. Bee 3HaueHMsI 271IEMEHTOB
CIIMCKa JOJDKHBI pacIojlaratbes MmocieaosarenbHo. Mms
daiina 1 coxpaHeHHsl IporpaMMa J0HKHA
IIPEIBAPUTEIIBHO 3aNpalIuBaTh Y MOJIb30BATEI.

Ecnu monp3oBarens BBEN HEIOMYCTUMYIO KOMOMHAITHIO, TO
3TO JOJKHO COIPOBOXAATHCS BHIBOJIOM COOTBETCTBYIOLIETO
MH(OPMALIOHHOTO COOOIIEHNUS.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIMYHO)
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Onucanue xXapakmepucmuKu 6blNOJIHEHUsl 3HARUA. OI_IGHKa "OTIHYHO" CTaBUTCS CTYACHTY, CCJIM OH
BBITIOJTHHII BCC 3alaHUA IIPAaBHUJIBHO oe3 KPUTHYCCKUX 3aMeUaHuM U YCIICUIHO OTBCTUII HA BCE
JOIMMOJIHUTCIIBHBIC BOIIPOCHI.

Oyenka: 4 («xX0OpOIIOY)
Onucanue xapaxmepucmuxu 6blnoanerus 3Hanus: OLeHKa "Xopono" cTaBUTCA CTYACHTY, €CJIH OH
BBIMOJIHWJI TPAKTUYCCKH BCE 3a/IaHUS MPABUIILHO C HE3HAYUTEIIHbHBIMH 3aMEYaHUSIMU H YCIICIITHO
OTBETHJI Ha OOJIBIITYIO YacTh JIOTIOJHUTEIHHBIX BOIIPOCOB.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: OneHka "y10BIeTBOPUTEIHHO" CTaBUTCS
CTY/ICHTY, €CJI OH BBITIOJHHJI OOJIBIIYIO YaCTh 33JJaHHi IPABUIBHO MPH HATUYHH HEKPUTUICCKUX
3aMeUYaHWil U YCTICITHO OTBETHII, IO KpalfHel Mepe, Ha MOJIOBUHY JOMIOJIHUTEIHHBIX BOIIPOCOB.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)

Onucanue xapakxmepucmuxu evinoanenus snanus: O1eHKa "Hey10BIETBOPUTEIbHO" CTaBUTCS
CTYJEHTY, €CIIM OH: - HE BBIIIOJIHWJI 33/IaHK€ B IPUHIIUIIC; - HE BBHIIIOIHUII MTPABUIIBHO OOJBIIYIO
9acTh 33/IaHUH; - PE3YJIbTaThl Pa0OTHI COJEPKAT CYIIECTBEHHBIE 3aMEUaHHs, TPEOyIomme
WCIIPABIICHUH; - HE CMOT IPAaBUIIBLHO U MOHSITHBIM 00pa30M OTBETUTH, IO KpaliHell Mepe, Ha
IIOJIOBUHY JOIOJIHUTEIBHBIX BOIIPOCOB.

KM-6. Koutpoabnas padora Python Ne 3

®opmbl peaausanun: KomnsroTepHoe 3a1aHue

Tun koHTpoIbLHOrO MeponpusaTus: KonrponpHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHMsi KOHTPOJIbHOro Meponpusitusi: KoHtposibHas paboTra mpoBOAUTCSA B
KOMIIBIOTEPHOM KJIACCE Ha YCTPOMCTBAX C YCTAaHOBJIEHHBIM IIAKETOM $3bIKAa NPOrPaMMHMPOBaHUS
Python. [Iis Hanmcanusi mporpaMM HEOOXOAMMO HAJIMYHE CIIEHUAIN3UPOBAHHOTO PEAAKTOpa KOJa
Python. Jlomyckaercs paboTa B COOTBETCTBYIOIIMX OHJIAMH-pelakTOpax U cpefax pa3paboTKu Koja
nporpaMM Ha s3bike Python. JlnuTenbHOCTH KOHTpOJbHOW pa®oThl - 1 akagemMuueckuil dyac.
KonrtponbHas pabota TpeOyeT OT CTyAeHTa 3HaHMi A3bka Python B rutane coctaBneHus nporpamm.
[To pe3ynbTaTam BBINIOJIHEHUS PaOOTHI M PEIIEHUS 3aJaHUi CTYJEHT MOKa3bIBAE€T COCTABICHHBIN
KOJ| pOrpamMMbl U JEMOHCTPHUPYET BBINOJIHEHHE IOJIYYEHHON NPOrpaMMbl HEMOCPEACTBEHHO Ha
9KpaHe KomnbioTepa. I[IpoBepka paboThl MNPOU3BOAMTCS IpernojaBaTesieM Ha wecre. [lpu
00CYX/IEHUN pe3ybTaTOB pabOThl CTYACHTY JOMOJHUTEIBHO MOTYT OBITh 3a/laHbl IPOBEPOUHBIE
BOIPOCHI 110 TEME NMPOUICHHONW YacTH JUCIHMILIMHBI, OXBAThIBAIOLIEH CIEIYIOIINE pa3/ieibl U TEMbI
JUCLUIUIMHBL: - METOJO0JIOTUSl OOBEKTHO-OPHEHTUPOBAHHOTO mHporpamMupoBanust B Python; -
noHsTHE 00BEKTa, Kiacca, 0a30BOro Kjacca, METOJa Kiacca, SK3eMIUIApa Kiacca; - ONHMCaHUe
KJ1acca, KOHCTPYKTOp Kjacca M BBI30B Kjacca; - METOABbI dK3eMIULsIpa Kiacca, "mycTol" Kiacc; -
npunuunbsl  OOIl:  abGcrpakuusi, HacienoBaHue, NOIUMOP(U3M, HUHKANCYIALUUS; - JOCTYN K
BHYTPEHHUM IE€PEMEHHBIM KJIacca, OTPaHUYEHHUsS] METOJOB Kiacca, METOJ IK3EeMIUIsipa Kiacca; -
MaTeMaTHYeCKue pacueThl ¢ mpuMeHeHueM Ooubnmorek NumPy u SciPy; - moctpoenue 2D u 3D-
rpaduxoB ¢ ucnonb3zoBanueMm o6udnarorexku Matplotlib. IIpumeps! TOJOOHBIX BONIPOCOB MPUBEICHBI
B "KoHTponpHbBIE BOIpOCH Ha yMeHUsA". AJBTEpHAaTUBHBIM BAapUaHT IPOBEIEHUS KOHTPOJIBHON
paboThl - JUCTAHIMOHHBIA. B 3TOM cllydae cTyleHT BBINOJHSAET PadOTy yAaJe€HHO Ha CBOEM
KomrbioTepe. [1o utory BeIOIHEHUs pabOTHI CTYACHT TUCTAHLMOHHO JEMOHCTPUPYET CBOM 3KpaH
KOMIIBIOTEpPA C OTKpPBITOW mporpammon. OOCyXAeHHE pe3ylbTaToB pabOThl MPOU3BOAMUTCS B
dopmare BuaeocBs3u (BeOMHap), I/1€ CTYIACHT UMEET BO3MOKHOCTh OTBETUTh HAa COOTBETCTBYIOIIHE
BOIIPOCHI.

KpaTkoe coaep:kanue 3a1aHus:
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CryneHtaM HEOOX0IMMO peann30BaTh Ha si3bike Python criemyromnye 3agaun, NpUMEHUB IO
BO3MOXHOCTH, 0a30Bble MPUHLUIIBI 00BEKTHO-OPUEHTHUPOBAHUS IPOrPAMMHUPOBAHMSL.
[Tpumepsr! BapuaHTOB 3a/1a4 puBeAcHb! B "KOHTpOIbHBIE BOIPOCH HA YMEHUs".

KoHTposbHbIe BONPOCHI/3a1aHUA:

3annaHupOBaHHBIE PE3YyJIbTaThl OOYYEHHS IO
JUCHHUTIIINHE

Bonpocsi/3aganust 11t IpoBepKU

3HaTh: OCOOCHHOCTH HCIOJB30BAaHHUS METOJIOB
00BEKTHO-OPUEHTHPOBAHHOT O
nporpamMmmupoBanus B Python s pemenus
3aJa4 MaTeMaTHYECKUX PAacyeTOB U YHCIEHHOTO
MOJICTTHPOBAHHS

1.ITpunanumnsr OOIT B Python.
Pexomennammu u TpeOoBaHUSA K
COCTaBJICHHIO KO/Ia TPOrpaMM Ha SI3bIKE
Python.

2.MrnemMeHTanus OCHOBHBIX IIPUHIIUIIOB
OOII B Python. A6ctpaxkius. [Tpumepsr.
3.Knacc, sk3eMIuIsip Kiacca, MeTo/1
9K3EMILISApA Kiacca.

4.AtpubyThl U METOJBI Kilacca. Onucanue
KJiacca.

5.Koncrpykrop kinacca. Beizo
KOHCTpyKTOpa. Co3aaHue SK3eMILIIPOB
KJacca.

6.MIMrnemMeHTanys OCHOBHBIX IPUHIIUIIOB
OOII B Python. Hacnenosanue. [Ipumepsi.
7.bazoBbli k1acc. Knacc-HacneaHuK.
[IycToii koHCTpyKTOp Kiacca. DyHKIMM-
METO/Ibl KJIacca.

8.IMriemMeHTaIus OCHOBHBIX IPUHIIUIIOB
OOII B Python. ITomumopuzm.
[Tepeonpenenenue metonoB. [Ipumepsr.
9.Nmmnnementanust OOII B Python.
WNukancynauus. O6nacts AelicTBUS
MIEPEMEHHBIX U METOJIOB Kiacca. JlocTym K
NEpPEMEHHBIM Kilacca. OrpaHuueHus u
3amura. [Ipumepsl.

10.ITonstue o6bexra B Python. Knace
Objects. Kimacc-meron "nexopatop".
11.0cHOBHBIE KOMaH Il OUOINOTEKU
NumPy. OyHKIIHMOHAIBHBIE BO3MOXHOCTH.
[Ipumepsr.

12.Maccusbl 1 MaTpullsl B Python.
Peanusanus B pamkax Mmoayinst NumPy.
13.0OcHoBHBIE KOMaHAbI OnbIHOTEKN SCiPy.
@ yYHKIIMOHAIbHBIE BO3MOKHOCTH.
IIpumepsl.

14.0cHoBHBIE KOMaH]1bl OMOJINOTEKU
Matplotlib. ®yHKIIMOHAIBHBIE
BO3MOKHOCTH. [Ipumepsl.

15.ITocTpoeHune 1ByMepHBIX IpauKoB C
nomoisio Matplotlib. Ctunuctuueckoe
oopmieHue rpaguKoB.

16.ITocTpoeHune TpexMepHbIX rpadUKoB ¢
nomortisio Matplotlib. Ctunuctudeckoe
odopmiteHre TPaPUKOB.
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Onucanue xapakxmepucmuxu 8blnoaneHus 3uanus: OueHka "oTIMYHO" CTaBUTCS CTYJICHTY, €CJIU OH
BBITIOJTHIIT BCE 33J]aHUs TIPABUILHO 0€3 KPUTHUCCKHUX 3aMEYaHHUI 1 YCIICIIHO OTBETHJI Ha BCE
JOTIOTHATEIbHBIC BOIPOCHI.

Oyenka: 4 («X0OpOIIOY)
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "Xopono" cTaBUTCA CTY/ACHTY, €CJIH OH
BBITTOJIHWJI TPAKTUYECKH BCE 3a/IaHUS MPABUIIBHO C HE3HAYUTEIbHBIMU 3aMCUAHHUSIMUA U YCTICIITHO
OTBETHJI Ha OOJIBIITYIO YaCTh JIOTIOJHUTEIHHBIX BOIIPOCOB.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Onucanue xapakmepucmuku evinoanenus 3uanus: O1neHkKa "y10BIeTBOPUTEIHHO" CTaBUTCS
CTY/ICHTY, €CJI OH BBITIOJHHJI OOJIBIIYIO YaCTh 33JJaHH IPABUIBHO MPH HATUYHH HEKPUTUICCKUX
3aMEUYaHWi U YCTECIIHO OTBETHII, IO KpalfHel Mepe, Ha MOJIOBUHY JOMOJIHUTEIHHBIX BOITPOCOB.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapakmepucmuku evinonenus 3uanusa: OueHka "HeyJOBIECTBOPUTEIBHO" CTABUTCS
CTY/ICHTY, €CIIU OH: - HE BBITIOJHIJI 33/IaHUC B IPUHIIUIIC; - HE BBIMIOJHUI TPABHIBLHO OOJIBIITYIO
9acTh 3aJIaHUI; - pE3yJIbTaThl PaOOTHI COIEPIKAT CYIICCTBEHHBIC 3aMEYaHMsI, TPEOYIOMIHEe
UCIIPABJICHUH; - HE CMOT TIPAaBUJIBHO U TIOHSATHBIM 00pa30M OTBETHUTH, 110 KpaiiHel Mepe, Ha
MIOJIOBUHY JOTIOJTHUTEIHHBIX BOITPOCOB.

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

®opmbl peanuzanuu: KoMnproTepHoe 3a/1aHue

Tun KoHTPOABLHOTr0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MEPONPUATHSA: 3aHATHEC MPOBOJUTCS B KOMIIBIOTEPHOM
knacce kadeapelr JIUT. CrymeHTsl mMoiydaroT 3alaHue Ha pa3paboTky mporpammbl. [locme
pa3paboOTKKU TMpOTpaMMBI TPOBOJAUTCS KpaTKas Oecela MO TEOPETUYECKHMM U MPAKTUUYECKUM
BOIPOCaM, CBSI3aHHBIM C BBIMIOJTHEHUEM 3a/IaHUSI.

Kpartkoe cogep:xxanue 3aganus:
1. Ucnionb3ys nanusle Tadaunsl 1, co3nats BUpTyansHbIi npubop B cpeae LabView.
2. B Buge komMeHTapusi J00aBUTh peaau3yeMyto (DYHKIIMIO Ha TTaHeTu mpudopa.
3. Peanu3oBath HEMpepbIBHBIN peXUM pabOTh IPUOOpPaA 10 HAXKATHUS KHOIKH OCTaHOBA.
4. CocTaBUTh OTYET BBINIOJIHEHUS 3aJaHUSI.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3aIIaHUPOBaHHbBIE Bonpocel/3aganus 1uist mpoBepKU

pe3yabTatel  OOy4eHHs IO

JTUCITUIUINHE

3HaTh: OCHOBHBIE TOHATUA H 1.ITonATHE BUPTYAILHOTO MPUOOpa U BUPTYAIHHOTO
IIPUEMBI rpaduyeckoro noanpubdopa. CocTaBHbIe YaCTH BUPTYAIbHOTO IpuOOpa, UX
nporpammupoBanus LabView B3alMOCBS3b U Ha3HAUCHUE.

2.JIunesas maHenb BUPTYalIbHOTIO MpuOOpa: Ha3HAYEHUE,
CBsI3b ¢ OJ0K-Auarpammoit npudopa. OcobeHHocTH
pa3MeIIeHtsl 3JIEMEHTOB Ha JIMIEBOM MaHenu U OJI0K-
auarpamme. ABTOMaTU3UPOBAHHBIE PEXKUMbI KOMIIOHOBKH
AJIEMEHTOB Ha JINLIEBOW MTAHEIH.

3.Pexxum otnanku B LabView. Pexxum normaroBoro u
HENPEPHIBHOT'O UCIIOTHEHUS MPOTrpamMMBbl. 3aJjaHie TOUEK
oCcTaHoBa. Pe:xvM MOJCBETKU ITyTEM IPOXOXKIACHUS IIOTOKA
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl  OOydYeHHUs  TIO
JUCITUILINHE

JAHHBIX U UCIIOJHAEMOro OJIOKA.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
OnucaHnue xapakmepucmuxu 6blnoineHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU 3a1aH1e
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

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

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoAbHOr0 MeponpusTus: KonrponsHas paborta

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIBHOIO MEPONPHUATHSA: 3aHATHE NPOBOJUTCS B KOMIIBIOTEPHOM
kinacce kadenpsl JAWUT. CryaeHThl moiydarOT 3aJaHue Ha pa3paboTky mporpammbl. [locie
pa3paboTKM MpOrpaMMbl IPOBOJAUTCS KpaTkas Oecefa MO TEOPETUYECKHMM W HPAaKTUYECKUM
BOIPOCaM, CBSI3aHHBIM C BBITIOJIHEHUEM 3aJJaHUSI.

Kpartkoe cogep:xkanue 3aiaHuA:
1. Ucnone3ys nannbie Tabauubl 1, co3nate BUpTyalbHbIil npudop B cpene LabView. [Ipu
CO3J1aHUM MpHOOpa UCHOIB30BATh CTPYKTYPHI, CABUTOBBIE PETUCTPHI U TYHHENIHU. X - 3HAUCHHUE
BXOJIHOH BEITMYMHBI, 33/1aBa€MOT0 TI0JI30BATEIEM Yepe3 IMaHeb BUPTYalbHOTO IPpUOopa.
2. Co3aaHHBIH TpUOOP OPOPMUTE KaK BUPTYaIbHbIN MOAIIPUOOP.
2. CocTaBUTh OTYET BBIIIOJHEHUS 3aJaHMSL.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu
06yquI/I5{ IO AUCLHUIIIINHE
VMers: MOCTPOCHHE KaHaIIOB J e T F e
MU3MEPUTEIIbHBIX CUCTEM C IPUMEHEHUEM L 3 | oot Perymop e i"‘ iy
naketa LabView
;Tabnuua 1. MapameTpsl curHana
No. | Crynext CurHan X CurHan Z
2. Xooex X | OKHO 880A3 i
Z=2x-)(i+1)
2.
/Tabnuua 1. MapameTpbl curHana
No. | Cryaent CurHvan X CurHan Z
1. | XoxX. Perynatop 2
3 Z=3x+ Z(Z
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: OIeHKa "HeyI0BIETBOPUTEIHHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buner cogepxut 2 Bompoca TEOPETHUECKOro XapakTepa - epBblii no yactu MatLab, BTopoii -
no yactu Simulink cooTBeTcTBeHHO. [IpriMepsI BOIIpocoB B OujieTax MpuBeIeHbI 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 MporpaMMHUPOBAHHUS.

Bpems Ha OArOTOBKY K OTBETY - He Oosiee 45 MMH. OT MOMEHTA MOJy4YeHus Ouiera.

Ok3aMeH TpeOyeT OT CTyAeHTa 3HaHWi KoMmaHz cucTtembl MatLab, ¢pyHKIHMOHaIa CTPYKTYPHBIX
6mokoB cuctembl Simulink, HaBbIkOB paboThl B MatlLab B miaHe HamucaHusi NMpOrpaMm U
cocrasyieHus cxeMm B Simulink.

OTtBer Ha BONPOCHI OMJIeTa CTYAEHT MPOU3BOAUT YCTHBIM 00pa3oM. CTyAEHTY PEKOMEHIyeTcs B
nporecce MOATOTOBKM COCTAaBUTh OCHOBHBIE TE3WCHI B paMKax OTBETOB Ha BOMPOCHI OwieTa B
NUCbMEHHOHU (opMme.

[lpy HEOOXOAMMOCTH CTYIEHTY MOTYT OBITh 3aJaHbl JONOJHHUTENBHBIE BOIMPOCHI  Kak
TEOpeTHYecKoro (B ycTHoW (opme), Tak M NpaKTHUECKOro Xapakrepa. B mocineanem ciyuae,
CTYJEHTY MOXET OBbITh IpPEJJIOKEHO PEeaaIn30BaTh COOTBETCTBYIOLIYIO 3a1adyy B cpene MatLab u
Simulink, cocTaBUB K0J1 MpOrpaMMbl HEMOCPEACTBEHHO HAa KOMITBIOTEPE.

[To pe3ynbpTaTamM BBIOJHEHUS JIOTIOTHUATEIBHOTO 3a/IaHMSI CTYIEHT TIOKa3bIBAaeT COCTABICHHBIN KO
IpOTrpaMMbl M IEMOHCTPUPYET BBIIIOJIHEHUE TOJTYYEHHON MPOrpaMMbl HETIOCPEACTBEHHO Ha YKpaHe
KomrbroTepa. [IpoBepka paboThI MPOMU3BOANTCS SK3aMEHATOPOM Ha MECTE.

[TpuMmepsl MO0OHBIX 3a1aHU Takxke MpuBeieHs! B "Bonpockl, 3aganus, ounerst".

JluctaHIIMOHHBIA  (opMaT MpPOBEACHUS HK3aMeHa JIOMYCKaeTcs B OTAEIbHBIX CUTYalUsX,
YCTAaHABJIMBAEMBIX PYKOBOJCTBOM  Kadenpbhl-pa3paboTyrKa JWCHUIUIMHBL, HMHCTHTYTa Kak
a/IMUHUCTPATUBHOM €JMHUIIBI U BCETO BBICIIETO yU€OHOI 0 3aBe/IeHUs (YHUBEPCUTETA).

B sTOM cirydyae cTyAeHT mosydaeT BOIPOCH OHiIeTa Mo JIeKTPOHHOU moyure. IloAroToBKa cTyeHTa
HPOU3BOIUTCS JUCTAHIIMOHHO C IPUMEHEHUEM CPEJCTB BUIeO(UKCaLIUH.

[To oKOHYaHWIO TOATOTOBKM CTYAEHT OTIPABISET CKAHWPOBAHHYIO KOMUIO (WM (OTO) CBOMX
PYKOMNMCHBIX MaTe€pHajoB, COCTABICHHBIX B paMKax MMOATOTOBKH ITPH OTBETE HA BONPOCH IK3aMEHa.
OO6cyxneHre pe3yabTaToB paboThl NPOU3BOAUTCA B (hopMaTe BUAECOCBA3H (BeOMHApP), TAE CTYIEHT
UMeeT BO3MOXHOCTh OTBETUTh Ha COOTBETCTBYIOIIME BOIPOCHI 3K3aMEHATOpa.

Ecnm crynmeHT momydaeT JOMOMHMTENBHOM 3amaHue, TpeOyromee pabdOThl Ha KOMIIBIOTEpE
(HamucaHue TPOTPaMMBl), TO TO MPOU3BOJUTCA B PEAJIHHOM PEXHME BPEMEHHU C JIEMOHCTpAaIUei
9KpaHa KOMITbIOTEpa CTYAEHTa MpH OTKpbITOM cpene MatLab u Simulink.
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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

BerHeauTh 3HaYeHE BBIpakenusa npu o = 30°
-1
B-1 (\/E+ 1} sin 2a
1 V3(sin(15° + @) — sin a)
Pa3sfioxnTe MHOTOUICH HA MHOKHTENIH
2. 1 ¥ - 20" 8ly+ 162
VYnpocTHTh BEIpaKEHHE
| 2a + ( 3 3 ) . 3
3. A a+1 \(a—-1? a?-1/ a®-2a+1
Pemuth ypasnenue
4 E-1 (x+ Dx +2)x +3)x +4)=24
Pemmtsb cHcTEMY YpaBHEHHIH
Sx—3y=10
g, *l {8x+3y=29
Pewnts ypasHeHue
6 H-1 45T X = 2. g tL
Peluts cHCTEMY YpaBHEHHH
9% =27¥
7. ¥t {813’:—3"=243
Haiiti npon3soanyio GpyHKIHH:
3 5
8./ TN
Brrunenures cneayromuii nETErpan
m
0-5 J. (cus 2x + 6sin i) dx
9 2
-

Iloctponts Tpexmepusiii rpadgmk dyukunn z = flxy). Jluanason usmeneHus
T1-1 | nepemennbix x, y =-3 ... 5. Gurypa — aMANNTHIECKHIT napabonon.

10, 2%

Iloctpouts rpaduk B mnONSPHBIX KOOpAMHATax. JluanasoH HM3MeHeHHs
1-4 | aprymenta @: -3n/4 ... w/4, war papuannn 1/50. Ourypa — OKpyKHOCTb.

11 cOS ¢ — 8in @

Beramciants aoitHoii unTerpan

T2
P-1 Jf(sz = 2x¥) dydx
01

12.
13.IlepeyeHp HEKOTOPBIX JOMOJIHUTEIBHBIX BOIIPOCOB ISl IPOMEKYTOUHOM aTTECTallH B
dbopme sk3amena o yactu MatLab nquctunauHer:

- Tune! nanneix. Yucna. [lepemennsie.

- MaremaTtnueckue BbIPaKEHUS U ONIEpaLiiy C HUMH.

- KomMmnekcHele yncna.

- [locTpoenue rpadukoB 1eKapTOBOM MIOCKOCTH.

- UreHue u 3anuch B Qailisbl.

- YcIioBHBIE OIIEpaTopHI.

- H{uKIIBIL.

- OyHKIMH.

- CUMBOJIbHBIE BBIPAKEHUS.

- Pemienvie ypaBHEHUM, CUCTEM U HEPABEHCTB.

- Iuddepenunponanue.

- UaTerpupoBanue B aHAIMTHYECKOH hopMe.

- UucneHHoe NHTETPUPOBAHHUE.

- Psne1 u mpenensl.

- Tpexmepnast rpaduxa. [ToctpoeHne moBepXHOCTEH.

- I'paduueckuii nuurepdeiic monp3oBaTens.




MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.1.2. Kakas komanma B MatLab ocymiecTBisieT pereHne JMHEHHBIX YPaBHCHUA U CUCTEM
YpaBHEHMI B aHATTUTUYECKON opme?
OTtBeTsI:
1) solve
2) dsolve
3) fsolve
4) find
5) fzero
Bepnwsiii otser: 1.
2.1.3. Kakas komanga B MatLab BximrouaeT oToOpakeHue JTUHUNA KOOPAWHATHOM CETKH Ha
rpaduke?
OTBeThI:

1. 1) axis

2) grid
3) hold
4) line
Bepnsiii otBer: 2.
3.1.4. Kakas u3 HIDKeNpUBEACHHBIX KoMOMHanuii B MatLab ocymiecTBisieT Bblienenue 3-ero
croJidria MaTpuiel A pazmepom 3x3 ?
OTBeTHI:
1) A[3, ]
2) A[3, 3]
3) Al 3]
4) Al~, 3]
Bepnpiii otBer: 3.
4.1.9. Kakum oOpazom peanusyercs B MatLab onepatiust JOru4eckoro oTpuiiaHusi Ha IpuMepe
nepeMeHHon "x" ?
OTBeTHI:
1) Ix
2) ~X
3) "X
4) not(x)
5) non(x)
6) neg(x)
BepHusliii otBeT: 2.
5.1.10. Kakas xomanna B MatLab no3Bosisier cTpouTh rpa@uku GyHKIMM, 3aJaHHBIX B
aHanutuyeckout popme ?
OTBeTHI:
1) plot
2) ezplot
3) fplot
4) mesh
5) plot3
BepHnblii oTBeT: 2.
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2. Komnerennusi/Maguxkarop: NJI-lonk-7 JleMoHCTpupyeT 3HaHUE IPUHIUIIOB
(YHKIMOHUPOBAHUS LU(POBBIX IEKTPOHHBIX YCTPOICTB U BO3MOXKHBIX IPUYUH BO3SHUKHOBEHUS
HEHUCIPABHOCTEW B HUX

Bomnpocel, 3axanus
1.Bunet Ne 1
1. CumBonbHBIC BeIpakeHUs1 B MatLab. Penienne TMHEHHBIX ypaBHEHUN aHATUTHYECKUM
cnocoboM. Cucrembl THHEHHBIX anreOpanyeckux ypaBaenuii (CJIAY). Meton o6patHoit
MaTpullbl. BcTpoeHHble cpeicTBa peleHus cucteM ypaBHeHuH. I'paduueckuii cnocod
pelieHus ypaBHeHH U cucteM. [loaydeHnne 4ucieHHoro pe3yibrara.
2. OcHoBHbIE nencTBus ¢ 0okamu. Tunsl cucrtem Simulink. O0miee onrcanue OMOIMOTEK
Simulink.
2.buner Ne 3
1. CumBonbHBIE BeIpakeHHs B MatLab. Pemenne mTMHEWHBIX ypaBHEHHH aHATUTHYECKUM
criocobom. CucreMsl THHEHHBIX anredpandeckux ypaBaenuii (CJIAY). Meron o6patHoi
MaTpuIlbl. BctpoeHHbIe cpeicTBa pemenus cucteM ypaBHeHu. [ paduueckuii criocoo
peleHus ypaBHeHUH U cucteM. [lonydyeHne YncieHHoro pe3ynbrara.
2. OcuoBubIe aeicTus ¢ 6mokamu. Tumsl cucreM Simulink. O61mmee onrcanue OUOINOTEK
Simulink.
3.buner Ne 4
1. Busyanusanus nanseix B cucteme MatLab. Tpexmepnsie rpaduku. [loctpoenue
ocBelIeHHOM moBepxHocTu. DopmaTupoBanue rpadukoB. PenaktupoBanue CBOWCTB rpaduKoB.
[Tanens nHCTpYMEHTOB rpaduyeckoro okHa. Bpamenue gurypsl. L{BeToBas cxema okpacku
¢urypsl. OToOpaXxKeHHe LIBETOBOM 1IKaJIbl HA TpaduKe.
2. OuUIbTPHI ¢ KOHEYHOIN UMITYIbCHOM XapakTepucTukoi. CpeacTsa co3nanus GUIBTPOB C
KOHEYHON UMIYJIbCHOM XapaKTEPUCTUKOM.
4.bunet Ne 5
1. KommuiekcHble uncia. OCHOBHBIE ONepaliii U KOMaHbl. BEKTOpbI 1 MaTpHIlbl B
KOMIUIEKCHOM ITpe/icTaBiIeHUH. JIOrMuecknii Tl JaHHBIX U JIOTHYECKUE onepanuu. Onepanun
OTHOIIECHHUS.
2. Iloncucremsl BETBIEHUS UCIIOIHEHMS TporpaMM. Mackupyemsle noacucremsl. [Tapamerpsl
MacCKHUPYEMBIX MOJICUCTEM.
5.buner Ne 6
1. Tabmuisl B cuctreme MatlLab. Coznanue tabmuisl. DopMupoBaHUe TAOJIHI] U3 MACCUBOB,
CTPYKTYp U stueek. Onepanuuu ¢ Tabaunamu. J{ocTyn K OTIeNbHBIM JIEMEHTaM WX YacTH
tabnuiel. JlobaBiieHne U yianeHue cToyI0oB U CTPOK. MI3MeHeHHe 3arojI0BKOB CTPOK U
cTos10110B. OCHOBHBIE CBOWCTBA TAOIUIIbI, MX PEAAKTHPOBAaHUE. 3arpy3Ka U CYUTHIBAaHHUE
Ta0IHI] U3 TEKCTOBBIX (PailIOB U JEKTPOHHBIX Tabmuil. CoXpaHEeHHE U 3aluCh TabJIHUII B
daitnbl.
2. bubnnoreka 6;10k0B reHepanyu curHana. bubnmoreka 0J10K0B 0TOOpa)keHUs! CUTHAJA.
6.buner Ne 7
1. Dnementapusie pyHKunU cuctembl MatLab. ApudmMerndeckue oneparopsl.
Anrebpanueckue, TPUrOHOMETpUYECKHE, THIIEPOOTMYECKHE U IKCIIOHEHIIMAIbHBIE (DYHKIIUN
(npsimble 1 oOpaTHble). OKpyTIeHHE YHCell.
2. lludponas punsrpanms B Matlab. [Tonyuenne AUX u ®UX ¢unbtpa. [Tonyuenue
NEePEXO0IHOM U UMITYJILCHOM XapakTepucTHK ¢puibTpa. [lonydenue peakuuu ¢puibTpa Ha
BO3/IEIICTBUE MPOU3BOJIBHOTO BUAA.
7.buner Ne 8
1. Busyanu3zanus nanaeix B cucreme MatLab. JIBymepnsbie rpaduku. [Tocrpoenue rpadukos,
3aJJaHHBIX B MapameTpuyeckoit popme. [locrpoenne rpadukoB B MOISIpHOM cucTteme
KOOpJUHAT.
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2 .broku ympaBieHHs MPOX0XKIEHHEM CUTHaNa. biioku ynpaieHus aTpubyraMu cUrHaa.
bnoku 3a7ep KKy U XpaHEHUs CUTHAIA.

8.buner Ne 10

1. Buszyanu3anus nanseix B cucreme MatLab. Tpexmepnsbie rpaduku. [loctpoenue rpadpuxon
MOBEPXHOCTEN C PYHKIIMOHAIBHON OKpackoi siueek. [IpencraBneHne moBepXHOCTH B
cronbuaTom Buje. [loctpoenue 00beMHbBIX cTONIOUATHIX AuarpaMM. CTUIUCTHYECKOE
odopmIICHHE.

2. Pa3paboTka mudpoBoro ¢puiabTpa ¢ momoIbio 6oka tumna «Lowpassy». Pazpaborka
mudposoro ¢puibTpa ¢ nomouipio «FDATool». PazpaboTka nndpoBbIX GHUIBTPOB ¢ TOMOIIBIO
0a30BBIX OJIOKOB.

9.buner No 11

1. Korcrpyknuu ynpasnerus B cucteMe MatLab. Opranuzainus BEeTBJICHHS JTOTUKH
nporpaMmel. Oneparopsl yciaoBHOro nepexosa. Iloctpoenue nukinos. JlocpodHbIil BBIXO U3
[IUKJIa, IEPEeXO0/1 K cleAyIoueil urepanuu. 3apepuieHre padboTsl mporpaMmel. OTinanka Kojaa
IIPOrPaMMBI.

2. bnok okpyrnenus. ['pynna 6;10k0B oneparuii ¢ MaTpuiiaMu U Bekropamu. ['pynma 610k0B
00pabOTKM JAHHBIX B MAaTEMAaTUIECKOM CTaTHCTHUKE.

10.buner Ne 12

1. I[TonuroMBI. CocTaBiieHUE U 3allMChb MHOTOWJIEHOB Ha OCHOBAaHUHU MX U3BECTHBIX
koaduimenToB. Pasnoxxenne MHOrouwieHa Ha MHOKuTenu. [Tonck kopHeil MHOTO4IeHa.
Pemenne npocTeIX JIMHEWHBIX U HEJIMHEWHBIX YPaBHEHHUN. [IefCTBHS HAaJl MHOTOWICHAMM:
MOJICTAHOBKA 3HAYEHUIA, YMHOKEHHUE, JCTICHUE.

2. I'pymnma 6;10k0B apudmeTnueckux onepanuid. ['pymnmna 6J0KOB MPOCTEHIITINX MAaTEMAaTHUSCKUX
dbyukuuii. ['pynmna 6;10k0B onepanuii ¢ KOMIJIEKCHBIMU YHCIIAMHU.

11.buner Ne 13

1. I'paduyeckuii unrepdeiic monn3onatens (GUI) B cucreme MatLab. ba3oBbie npuHIUIIBI
noctpoenus. CpeactBo GUIDE u penakrop dhopm. PaGouast 06s1acTh, maquTpa HHCTPYMEHTOB,
rinaBHoe MeH10. [Tonarue «rpaduueckuii 06bekT». OCHOBHBIE KOMIIOHEHTHI HHTEpdeiica:
KHOIIKH, CIIUCKH, TEKCTOBBIE MOJIs, IEPEKITI0YATENH, OCH U T.1. O6paboTurKu cOOBITUI
00BeKTOB. M-(ailsl ¢ K0JJOM MPOrpaMMbl ONMUCAHUS PYHKIUIT-00paOOTUNKOB.

2. YopasnsgeMsble oacucTeMsl (yrpasieHue ypoBHeM). [lapameTpsl ynpaBiisseMbIX MOICUCTEM
(ynpaBieHue ypoBHEM). YIIpaBisieMble MOJACUCTEMBI (YIIPaBICHUE YCIOBUEM — TPUITEPHBIE).
[TapameTps! yrpaBisieMbIX NOJACUCTEM (YIIpaBI€HHUE YCIOBUEM — TPUTTEPHBIE).

12.buner Ne 17

1. CumBonbHBIC BeIpakeHUs: B MatLab. Beruncnenue nHTerpajioB B aHaTUTHIECKOM Gopme.
HeonpenenenHsle u onpenencHHble HHTETpalibl. [[BOMHbBIE ¥ IOBTOPHBIE NHTErPAJIbI.
[TosryueHue 4uCIECHHOTO pe3ybTaTa.

2. @unbTp CKOJIB3SILIEro cpeaHero. [[puMenenne afanTUBHOM MOACTPOUKH «4acTOT
pexexnun» GUIbTpa CKONIb3AIIEro cpeanero. [loBbileHe 3aTyXaHus B M10JIOCE 3arpakIeHUs
(GMIBTpa CKOJB3AIIETO CPETHETO C MOMOLIbIO TononHuTensHOoro GHY.

13.buner Ne 18

1. Busyanu3zanus naHabix B cucreme MatLab. JIBymepHnsble rpaduku. IHTepakTHBHBIE
neiictBus. PenaktupoBanue rpadukoB ¢ MOMOUIbIO TAaHEIN HHCTPYMEHTOB I'pauyecKoro
okHa. Jlob6aBneHue Ha rpauK pa3InYHbIX 0OBEKTOB — TEKCTOBBIX HAIHCEH,
MH(OPMaLIMOHHBIX METOK, QUryp u np. Mi3MeHnenue maciradba u npeaesnoB 0TOOpaxeHHs
rpaduka. OroOpa’keHre JUHUHN CETKU.

2. I'pynimia GJIOKOB OTIpeACIICHHs] KOPHEW YpaBHEHUN U 3HAYCHUH MOIMHOMOB. [ pymma 6J10k0B
peanu3anuu 00bekToB Matlab. I'pymina 010K0B JIOTHYECKUX OMeparuii ¥ MOOUTOBBIX
onepanui.

14.buner Ne 19

1. Sueliku n MmaccuBsbl siueek. bazoBeie oneparuu. Co3nanue, TOCTYN K dJIEMEHTaM,
ocobenHoctu npumenenus. [IpeobpasoBanue Tunos qaHHbIX. CO3/1aHUE MacCHBa STYEEK U3

50



CHUMBOJIBHBIX CTpoK. Co3jaHNe MaccuBa siueeK U3 OOBIYHBIX MACCHBOB. Busyanuszanus
COJEPKMMOT0 MaCCUBOB SYEEK.

2. beictpoe npeobpazoBanne Oypbe. IPPEKT «pacTeKaHUs CIIEKTpa» U 6opb0da ¢ HUM.
15.buner Ne 20

1. CumBonbHBIE BeIpakeHHs B MatLab. Beruucnenue npenenoB pyHKIUH, TpecTaBICHHBIX B
aHaauTH4YeCKoi dopme. Psiipl. Berancinenue cymm u mpousBeeHui psaga. Pasnoxkenue B pss
Tennopa. IlomydeHne 4ucIeHHOTO Pe3yJIbTaTa.

2. Knaccudukaius npuHIKIOB yrpasieHus motokom. [loacucremsr If — If Action Subsystem.
[Toncucremsr Switch Case — Switch Case Action Subsystem. [Toncucremsr For Iterator
Subsystem. [Togcuctemsr While Iterator Subsystem.

16.buner Ne 21

1. OcHOBHBIE TUTIBI TaHHBIX cucTeMbl MatLab. BemecTBennbie uncina B (hopmate C miiaBaromei
3aIsITON M LIEJIOUMCIIEHHOM NpecTaBieHuu. CUCTEMHbBIE U CUMBOJIbHBIE KOHCTAHTBI.
CrennanbHble cUMBOJIBI. CHMBOJIBHBIN THIT AaHHBIX. ONepaluy co CTpOKaMu.
ITpeoOpa3oBaHre CUMBOJIOB U CTPOK.

2. bubnmoreka 6710K0B TeHepaluu curHaia. bubimoreka 6J10KOB OTOOpaKEHUS CUTHAJIA.
17.bunet Ne 22

1. UHTerpupoBaHye aHATMTHUECKUX BbIpakKeHUI. BbIunciienue onpeneaeHHbIX HHTErPaJIoB.
UucnenHbple METO/Ibl UHTErpupOoBaHus GyHKIUN: MeTo] Tpanenuii, Cumncona. Kparueie
UHTErpabl.

2. Knaccudukanus iudpoBbix GuibTpoB. OCHOBHEIEC MMOAXOIBI K pa3padoTke MU(PPOBBIX
(GUIBTPOB.

18.buner Ne 23

1. CumBonbHbIe BeIpaxkeHust B MatLab. Haxoxxnenue nynelt ¢pynkuuu. Pemenue ypaBHeHUi
OTHOCHUTENBHO HYJs. [lorpemHocTh Beruncienus. McecnenoBanne GyHKIUN Ha SKCTPEMYMBI.
I'paduueckue MeTObI.

2. OcuoBnble cBenenus o makere Simulink. Mecro makera Simulink B 3agadax MoienupoBaHus
U3MEPUTENIBHBIX U BBIUMCIUTENBHBIX cucTeM. OdopmiieHHe CXeM MOJeTUPOBAHMSL.

19.bunet Ne 24

1. ®aiinsl B cucteme MatLab. Tumns! ¢aiinos B cpeae MatLab. Mactep numnopTa JaHHBIX.
OcHOBHBIE BO3MOKHOCTH I10 B3aUMOJIEUCTBUIO ¢ (haillaMU: OTKPBITUE, YTEHHUE, CO3aHUE,
3anMch, n3MeHeHne. CUUThIBaHUE JaHHBIX B MaTpully, CTpOKy. Onepauuu ¢
¢dopmaTupoBanHbIMU (paiinamu. [TapameTpsl 1 ycTaHOBKM BBOJa-BbIBOJIa JaHHBIX. PaboTa co
CrHelMaIu3upoBaHHbIMU (aitnamu. OToOpaxeHne coaep>XxuMoro (HaitioB B KOMaHAHOM OKHE.
2. Hudposas ¢unbrpanus B Matlab. [Tonydenne AUX nu ®UX dunsbrpa. [lonydyenue
NEepexOoAHOM U UMITYJIbCHOM XapakTepucTUK (puibTpa. [lomyuenue peakuuu GuiibTpa Ha
BO3/ICIICTBUE MMPOU3BOJIBHOTO BUAA.

20.bunert Ne 25

1. Busyanuszanus nansbeix B cucteme MatLab. JIBymepHsbie rpaduku. ['paduku B
norapudpmuueckoM macmtade. [Inockue kpyrossle auarpammbl. CTon04aTeie AUarpaMmBbl.
['ucrorpamma. ['paduku nectaruHOro TUMA. I'paduku ¢ 0oToOpakeHneM 30H MOTPEITHOCTH.
['paduky TUCKPETHBIX OTCYETOB (PYHKLIUH.

2. Unrerpatop-rpedenyarsiii GpuibTp. PazpaboTka KoppeKTHpyromero GuibTpa Juisi CHUKEHHS
HEPaBHOMEPHOCTH MOJIOCHI TPOMYCKAaHUSI HHTErpaTop-rpedeHyaroro GpuibTpa.

21.buner Ne 26

1. I'paduueckuit uarepdeiic monp3onatens (GUI) B cucreme MatLab. ba3oBbie mpuHITUTIBI
noctpoenus. Cpencrso GUIDE u penaktop dopm. Cranaaptaeie madaonsl. Pabodast o6mactsp,
naJuTpa HHCTPYMEHTOB, IN1aBHOE MeHI0. [ToHATne «rpaduueckuit 00bekT». OCHOBHBIE
KOMIIOHEHTHI UHTepdeiica: KHOMKH, CIUCKU, TEKCTOBBIE MOJIs, IEPEKI0YaTeNu, OCH U T. 1.
Bpayzep o6bexToB. HCTIEKTOp CBOMCTB 00BEKTOB. [TapamMeTpbl 0OBEKTOB.
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2. Knaccugukanus npuHIMIOB yipasieHus notokom. [loacucremst If — If Action Subsystem.
[Toacuctemsr Switch Case — Switch Case Action Subsystem. IToacuctemsr For Iterator
Subsystem. [Toncucremsr While Iterator Subsystem.

22.buner Ne 27

1. CumBonpHBIE BeIpaxkeHust B MatLab. Jluddepenunposanue. B3stue nponsBoaHo#i OT
(GyHKLUY, IPEe/ICTaBIEHHON B aHanUTH4ecKoi popme. [Ipon3BoaHbIe cTapUIIMX MOPSIKOB.
YacTHele npon3BoaHbIe. [loayyeHne YuCIeHHOro pe3yibTaTa.

2. beictpoe npeoOpazoBanue Dypre. DPdekT «pacTekanus creKTpa» u 6opbda ¢ HUM.
23.buner Ne 28

1. Maremaruueckoe BelpaskeHre. CHHTaKcHC U npaBuia 3anucu. Onepanus NpucBauBaHuUs.
TexcToBbIe KOMMEHTApUU U PA3JEICHUE KOA IporpaMMbl Ha cekuuu. IIpocreimue
omepatopsl U KoMaH bl cucTeMbl MatLab. [IpuopuTer onepanmii. Pabota ¢ cuctemoii momoriu
U cripaBku cpensl MatLab.

2. Iloacucremsl BETBIICHUS UCIIOJHEHUS IpOrpaMM. Mackupyemsle noacucteMsl. [lapameTpsl
MaCKHUPYEMBIX MTOJICUCTEM.

24 bunet Ne 29

1. Busyanu3amus nansabeix B cucteme MatLab. JIBymepnsie rpaduku. ['paduyaeckoe okHO.
Ob6nacte nocrpoerus. Ocu. Co3nanue rpaduyeckoro okHa. CoBMelIeHnEe HECKOIBKUX
rpaduKOB B OIHOH IJI0CKOCTH. Pacmonokenue rpadukoB B mpocTpaHcTBe okHa. [loctpoeHne
HECKOJIbKUX I'pa)MKOB B PA3JIMYHBIX OKHAX.

2. YopasinseMble ocUCTEMBI (yrpaBieHue ypoBHEM). [TapameTpbl ynpaBiiseMbIX OJACUCTEM
(ynpaBieHue ypoBHeEM). YIIpaBiisieMble OJACUCTEMBI (YIIPABICHUE YCIOBUEM — TPUITEPHBIE).
[TapameTpsl yrpaBisieMbIX NOACUCTEM (YIIpaBIEHUE YCIOBUEM — TPUTTEPHBIE).

25.buner Ne 30

1. Buzyanu3zamus nanaeix B cucreme MatLab. JIBymepHbIe U TpeXMepHbIe rpaduKy.
OTto0paxkeHue pe3yabTaToB CUMBOJIbHBIX BblUMCIeHUH. [locTpoeHue rpaukoB aHaIUTHYECKH
3a/laHHBIX (YHKIUH ¢ HEOMpeAeICHHBIM TUANa30HOM 3HAYCHHI apryMeHToB. [[BeToBoe
odopmienue rpadukos. IlocTpoeHne MIOCKUX TreOMeTPUIECKUX UTYp C LIBETOBOI OKpPacKOH.
2. bnox okpyrnenus. ['pynna 010k0B onepaiuii ¢ MaTpuiaMu 1 Bektopamu. ['pynmna 6;10k0B
00pabOTKM JAHHBIX B MaTEMAaTUUYECKOM CTaTHCTHUKE.

26.buer Ne 31

1. BexTopsl, MaccuBbl U MaTpulbl B MatLab. Onpenenenue pasmepa MaTpULbl U AJTHHbI
MaccuBa. EnuHnynas Matpuna. MaTtpuusl U3 Hylel u eqnHAL. JIMHEHHbII MaccuB ¢
PaBHOOTCTOSALIMMHU 3HAaUeHUsAMU. TaOynupoBaHue (yHKIMU U 33/1aHUE JUana3oHa 3HaYeHUH
nepemeHHo#. Co3/1aHne MaccuBa co CllydallHbIMHM 3HAUE€HUSIMHU AJIEMEHTOB.

2. OunabTpHl ¢ 0ECKOHEYHON UMITYJILCHOM XapakTepucTukoi. CpeacTBa co3aanust GUIBTPOB C
0EeCKOHEYHOW UMITYJIbCHOM XapaKTepUCTUKOM.

27 .bunet Ne 32

1. Buzyanuszanus nansbeix B cucteme MatLab. OToOpaskeHue uncieHHbIX JaHHBIX. OCHOBBI
MOCTPOCHUS IBYMEPHBIX Tpa(UKOB B AEKapTOBOM cucteme KoopauHar. I'papuxu GyHKImiz
oJ1HOI nepemeHHOM. ['paduku Heckonbkux ¢yHKIU. bazoBbie mapameTpsl hopMaTHPOBAHUS
rpauKoB.

2. I'pynimia 6JIOKOB OTIpeeICHHs] KOPHEW YpaBHEHUN U 3HAYCHUN MOIMHOMOB. [ pymma 6J10k0B
peanu3zaiuu 00bexToB Matlab. I'pyrina 010K0B JIOTHYECKUX ONEepaiii 1 TOOUTOBBIX
onepanui.

28.buier Ne 33

1. Ctpyktypsl. PaGoTta ¢ pasHopoanbsiMu qanHbIME. CO371aHUE, TOCTYI K DJIEMEHTaM U UX
COJIEPKUMOMY, OTOOpaKeHHE COAECP>KUMOr0 B KOMaHTHOM OKHE, IpeoOpa3oBaHue TUIIA,
coxpanenue B (aiin. Co3ianue CTpyKTypbl HA OCHOBE MacCUBOB. Bllo)kKeHHbIE CTPYKTYPBHI.

2. @unbTp CKOJIB3SILIEro cpeaHero. [[puMenenne afanTUBHOM MOACTPOUKH «4acTOT
peXEKII» GUIbTPaA CKOJIB3SIIEro cpeiHero. IloBblenne 3aTyxanus B OJI0CE 3arpakKIeHUs
(GMIBTpa CKOJB3AIIETO CPETHETO C IOMOILIbIO TononHuTensHoro @HY.
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29.bunetr Ne 34

1. Busyanuzamnus qanHbix B cucreMe MatLab. Tpexmepnsie rpaduku. [IpsmoyronpHas
crucTtemMa KoopAauHar B npocrpanctse. KoopaunarHas cetka. [loctpoeHre noBepXHOCTEN.
Ceruarslii rpaduk pynkuuu. Kapkac moBepxnoctu. @yHKIMOHAIbHAs OKpacKa JIMHUN KapKaca
burypsi.

2. ®UIbTpHI ¢ KOHEYHOH UMITYJILCHOM XapakTepucTukoil. Cpencra co3manus GuibTPOB ¢
KOHEYHOUN UMITYJIbCHOM XapaKTEPUCTUKOM.

30.buner Ne 35

1. BexTopsl, MaccuBbl U MaTpuibl B MatLab. Marpuunsie onepaunu. Cymma v IpoU3BeICHUE
3JIEMEHTOB, CpEIHEE 3HAUCHUE, BbIJCIICHUE TJIaBHOM TUaroHaiu, TPAaHCIIOHUPOBAHUE U
KOHKAaTEHAIHs, TOUCK HAaHOOJIBIIIET0 ¥ HAMMEHBILETO 3HAYCHNUH, YAaJICHHE CTPOK U CTOJIOIOB.
Omnpenenurens Matpuiibl. O6patHas matpuna. [IoBOpOT U OTpakeHHuEe MaTPHUIIBL.

2. bnoku ynpaBieHus IPOXOKACHUEM CUTHAJIA. biioku ynpaBieHus aTpudyTamMu CUrHaa.
broku 3a7ep KKy U XpaHEHUs CUTHANIA.

31.buner Ne 36

1. bazoBble koMaHabI cucTeMbl MatLab. Maunmanuzanus nepemenHbIx. OuncTka paboyero
IIPOCTPAHCTBA, KOMaH/HOTO OKHA. [IlepeueHp UCnoab3yeMbIX IEPEMEHHBIX U UX CBOMCTBA.

VY naneHue nepeMeHHbIX U3 MaMATH. 3arpy3Ka U coxpaHeHue padbodero npocrpaHcrsa. M-
daiinel ciienapues. Pexakrop M-daiinos.

2. [loHsTHS CTIEKTpa AUCKPETHOTO U HEMPEPHIBHOTO CUTHAIIOB. /luckpeTHOe mpeodpazoBaHue
Oypoe (AI1D). AnropuT™Mbl peanu3anui IUCKPETHOTO npeodpazoBanusi Oyprwe.
[IpeobpaszoBatens ['epiienst u ero peanusaius B Simulink.

32.buner Ne 37

1. CumBosnbHBIE BeIpakeHHs B MatLab. Pemienue HenMHeHHbIX ypaBHEHUN aHATTUTUYECKUM
crnocoboM. Cucrembl HeMMHENWHBIX anredpandyeckux ypaBHeHuil (CHAY). loctynHbie
WHCTPYMEHTHI pelleHus cucteM ypaBHeHU. ['paduueckas unTeprnpeTanus U HaX0XKICHUE
HEU3BECTHBIX B IEPBOM NpuOIMKeHnu. [loayyeHre YucieHHoro pe3ynbrara.

2. lMonstue noacucremsl B Simulink; Buasl noacuctem B Simulink. Heympasnsiembie
MOJICUCTEMBI.

33.buner Ne 38

1. I'paduueckuit unrepdetic monp3onarens (GUI) B cucreme MatLab. ba3zoBsie npuHIUTIBI
noctpoerus. Cpenctso GUIDE u penaktop popm. PaGouas o6nacTs, nainTpa HHCTPYMEHTOB,
riaBHoe MeH1o. [lonstue «rpaduyeckuii 00beKkT». OCHOBHBIE KOMIIOHEHTHI HHTEpdeiica:
KHOIIKH, TEKCTOBbIe HaanucH u np. Co3anue quanoroBbix okoH. CTaHgapTHBIN Habop
JMAJIOroB NoJib3oBares. Be13oB auanora. Jlnanorossie okHa Npu (ailIoBbIX oneparusix.

2. OcHoBHble aeicTBHs ¢ 61okamu. Tumel cucreM Simulink. O61ee onrcanue OUOIMOTEK
Simulink.

34.buner Ne 39

1. ®ynkuuu B MatLab. Coznanue M-¢aiinos pynkumii. CuHTakcuc onucanus QyHKIUH.
Be130B 13 ocHoBHOM nporpammsl. Tun ganHbix «function handley. Ilepegaua mapamerpoB u
JAHHBIX U3 OCHOBHOW mporpaMmel B M- yHKIIUIO 1 00paTHO. [ 106abHbIe IepeMeHHBbIE.

2. Pa3pabotka nudposoro ¢punsTpa ¢ momoribio 610ka tuna «Lowpassy. PazpaboTka
nudposoro ¢punsTpa ¢ momotnipio «kFDATool». PazpaboTka nudpoBeIX GHIBTPOB € TOMOIIBIO
6a30BbIX OJIOKOB.

35.buner Ne 40

1. Busyanu3zanus naHHbix B cucreme MatLab. /IBymepusbie rpaduku. I'paduyeckre o0beKTH U
ux cBoiicTBa. Jleckpuntop rpaduueckoro o0bekTa. PacuimpeHnbie BO3SMOXKHOCTH
cTHIUCcTUYecKoro oopmienus rpaduxos. Pabora ¢ okHamMu. 3aKphITHE U OYHUCTKA OKHA,
OYHCTKA OCEH.

2. I'pynna 6;10k0B apudMeTnyeckux onepamuii. I'pymnmna 6;10K0B MpOCTEHIINX MaTeMaTHYECKUX
¢byukuuii. ['pynmna 6;10k0B onepaiuii ¢ KOMIJIEKCHBIMU YHCIIaMHU.
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HaiiauTe 3navenne BrIpaKeHns:
n . 43
A-l 814
36 26. 7252

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI

1.1.1. Kakas komanna B MatLab nmpou3BOAUT OYMCTKY KOMaHIHOTO OKHA?
OTBeThI:

1) clear

2) clearvars

3) clc

4) clf

5) gca
Bepnpiii oTBeT: 3.

2.1.6. Kakas komanaa B MatLab peanu3yeTt BoiesieHre 117101 YacTH yuciia?
OTBeTHI:

1) fix

2) int

3) floor

4) ceil

5) sprintf
Bepnsiii otBert: 1.

3.1.8. Kakum o6pa3om peanusyercs B Matlab oneparus noruueckoro "MJIN" Ha nmpumepe nByx

NEPEMEHHBIX “X” U “y” ?
OTBeTHI:

1) x!ly

2) X~y

3) x%y

4) xNy

5 x&y

6) x*y

7) x|y

Bepnsiit otBer: 7.

3. Komnerenuus/Muaukarop: M/1-2onk-7 leMoHCTpHpyeT 3HAHHME TPUHIUIIOB allliapaTHO-
IPOTPaMMHOTO B3aMMO/IEHCTBHSI COCTABIISIOIINX YacTel U(POBBIX YCTPONCTB U BRIYMCIUTEIbHBIX
cucTeM

Bonpocsl, 3aganus
1.buner Ne 2
1. Busyanuzamus ganHsix B cucteMe MatlLab. Tpexmepnsie rpaduku. [Toctpoenue rpapukon
HECKOJIbKUX MoBepXxHocTel. ['paduku moBepxHOCTEN ¢ MpoeKurei Ha INIOCKOCTh M0/
¢urypoii. Kourypusie rpaguku. [loctpoenne 00beMHBIX KPYTOBBIX AHATPAMM.
2. lMonstue nmoacucreMsl B Simulink; Buasl moacuctem B Simulink. Heympasnsiembie
MOJICUCTEMBI.
2.buner Ne 9
1. Bextopsl, MmaccuBbl U MaTpullbl B MatLab. bazobie onepauuu. Coznanue, 3anogHeHue,
JOCTYTI K OTAEIbHBIM 3JIEMEHTaM U Tpyrie 37aeMeHToB. Criocoos! nuaekcanuu. Oneparop
nBoeroune. JInneitHas naaekcauus. [IpuMepbl BO3MOXKHBIX JEWCTBUIA HAJl MACCUBAMU U
MaTtpuniamu. IloanemeHTHBIE onepanuy.
2. [loHsTHS CrIeKTpa AUCKPETHOTO U HEMIPEPHIBHOTO CUTHAIIOB. /luckpeTHOe npeodpazoBaHue
®ypoe (JI1D). AnropuTmsl peanusanuu AUCKPETHOTo peodpazoBanus Dypee.
[IpeoGpazoBarens ['epuiens u ero peanmsanus B Simulink.
3.buner Ne 14
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1. CuMBONBHBIN THT NaHHBIX. CUMBOJIbHBIE OOBEKTHI U BhIpakeHUs. [lapameTpsl u
OTpaHUYEHUSI CUMBOJIbHBIX IEPEMEHHBIX. J{eHCTBUS C CUMBOJIBHBIMU BBIPAXKEHUSIMHU.
OcHoBHBIE OTepaIyy. 3anvch BIPAKEHUS B aHATUTUICCKOM (popme, pacKphITHE CKOOOK,
VIPOILEHKE, pa3IoKeHNEe HA MHOXKHUTEIH, MOJCTAHOBKA YMCIIOBBIX 3HadeHuil. [IpeoOpazoBanue
JpOOHOTO BBIPAXKEHUS K BUAY, YIOOHOMY JUISI BOCIIPUSTHSL.

2. Knaccudukamus mudpoBsix GuibTpoB. OCHOBHBIC TTOAXOBI K pa3padoTKe 1U(PPOBHIX
(GUIBTPOB.

4.buner Ne 15

1. B3aumoseiicTBrE pOrpaMMBI ¢ TIOJIb30BaTeeM. BBo 1 BBIBOJ] TaHHBIX. UTeHHE JaHHBIX
MOJIb30BATENs C KJIABUATYPHI U OKUJaHHUE NalbHeHIuX neicTBuil. BeiBoa pe3ynbraTta B
KoMaHHOe OkHO. DopmaTupoBaHue JaHHbBIX. [IpoBepKka KOPPEKTHOCTH BBOJA U
npeoOpa3oBaHre TUIOB JaHHBIX.

2. @unabTpHI ¢ 0ECKOHEYHON UMITYJILCHON XapakTepucTukoi. CpeacTa co3aanust GUIBTPOB C
OCCKOHEYHOM MMIYJILCHON XapaKTePUCTUKOM.

5.buner Ne 16

1. Bektopsl, MmaccuBbl 1 Matpullsl B MatLab. Co3nanue matpuil Ha ocCHOBE 11a0JI0Ha.
N3menenne pazmepa Matpui. Onepanuu ¢ mycTIMU MaTpuiamu. [IpuMeps! BRIYHCICHUN C
MacCHBaMH M MaTPHUIIAMH.

2. OcuoBuble cBenenus o makere Simulink. Mecro makera Simulink B 3amauax MoaennpoBaHus
W3MEPUTENIbHBIX U BRIYUCIUTENbHBIX cucTeM. OQopMIIeHHE CXeM MOAECTUPOBAHUSI.

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))

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.1.5. Kakoii cumBog-onepan B MatLab peanuzyet onepaninio TpaHCIIOHUPOBaHUSI BEKTOPOB U
Matpun?
OTBeThI:
1) ammepcanT (&)
2) amoctpod (')
3) Bocki. 3HaK (!)
4) ranouka (")
5) mpouenT (%)
6) Tuibaa (~)
7) 3amstas (, )
8) 3Be3mouka (¥)
BepHnpslii oTBeT: 2.
2.1.7. Kakum 06pazoM BO3MOKHO YAAJUTh (MCKIIFOUUTH) 1-bIH 3JIEMEHT OJHOMEPHOI'O MaccHBa
B MatLab ?

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

4) clear(A(i))
5) delete(A(i))
BepHnsiit otBert: 2.
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku blnonenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CJIU CTYJICHT
OTBETHUJI Ha MOCTABJICHHBIE BOMPOCHI U BBIIOJIHWII IPEUMYIIIECTBEHHO BEPHO BCE JOMOIHUTEIbHBIC
3aJaHUA.

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBIITMHCTBO 32JIaHHBIX BOIIPOCOB OBLIO PACKPBITO U BHIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS
JIOTIOTHUTETTBHBIX 3a/1a4.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BbICTABIISAETCS
€CJIA CTYJICHT CMOT MPaBHJIBHO OTBETUTh HE MCHEE MOJIOBUHBI BOITPOCOB M BCE JOTMOJIHUTEIHHBIC
3aJJaHus BBIIOJHEHBI IPEUMYIIIECTBEHHO KOPPEKTHO.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BbICTABIISAETCA
€CJI BCE JI0NOJIHUTENbHBIE 331aHHSI BHIIIOJHEHBI HEBEPHO WM NIPEUMYIIIECTBEHHO HE BBIIIOJIHEHBI.
Kpowme Toro, cTyieHT He CMOT YBEPEHHO U MPaBUIBLHBIM 00pa30M OTBETUTH Ha BCE MOCTABIICHHBIC
BOIIPOCBHI.

1I1. Ilpasuna évicmasnenun umo2060i OUEeHKU no Kypcy

HTorosast OLleHKa paCCUUTHIBACTCS KaK CPEIHSS Ha OCHOBE 3HAYEHHUM CEMECTPOBOM COCTABIAIOIIEH
Y 3K3aMEHALMOHHOW COCTaBIISAIOLICH.

7 cemecTp
®opmMa NPOMEKYTOYHOM aTTecTalMU: 3a4ET C OLICHKOU
IIpumep Ouera

buner cogepkuT 2 Bonpoca NPeUMYILIECTBEHHO IIPAKTUYECKOT0 XapaKTepa.- IEPBbII 10 4acTh
MatLab u Python, BTopoii - no yactu Simulink cootBeTcTBeHHO. [IpuMepsl IpaKTUUECKUX
3a/laHui ¥ TOTIOJTHUTEIBHBIX BOIIPOCOB TEOPETUUECKOT0O TUIaHa IPUBENEHBI B “Borpocsl,
3aJIaHus, OMIIETHI .

IIpoueaypa nposenenust

HuddepeHurpoBaHHbIl  3a4€T MPOBOAMTCS B KOMIIBIOTEPHOM Kjacce Ha YCTpOMCTBax ¢
YCTAHOBJICHHOM Cpeloil MaTeMaTH4eCKHUX pacueToB M MozenupoBaHus MatLab u pacmupenus
Simulink xak cpeacTBo rpaduueckoro nporpaMMupoBaHus. BMmecte ¢ 3TuM, 0053aTeIbHO HAIUYUE
Ha KOMITbIOTE€paxX YCTAHOBJICHHOT'O MakeTa si3blka mporpamMMupoBanus Python u cooTBercTByromeit
cpenpl pa3pabOTKH MpOTrpaMM Ha ITOM s3bIKe (WM, KaK albTePHATUBHBIM, HO Oojiee MpOCTOM
BapHaHT, TEKCTOBBIN PEIAKTOP KOJa C MOAAEP/KKON CUHTAKCHCA A3bIKA

Bpems Ha MOATrOTOBKY K OTBETY - He Oojiee 40 MUH. OT MOMEHTA MOTy4YeHUs Ouera.

3ayer TpeOyeT OT CTy/AeHTa 3HaHUN KoMaH]] cucteMbl MatLab, ¢pyHk1nOHaMa CTPYKTYpPHBIX GJIOKOB
cucreMbl Simulink, HaBpIKOB paboThl B MatLab B mutane HamucaHust TporpaMM M COCTABIICHHS CXEM
B Simulink. TIlomumo »3Toro, CTyA€HT JAOJDKEH 3HAaTh OCHOBHbBIE CBEICHUS  S3bIKa
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nporpammupoBanus Python, mpaBuiia cocraBienust mporpaMm 1 0a30BbIe TPUHITUIIBI METOA0JIOTUN
00BEKTHO-OPUEHTUPOBAHHOT'O TPOrPaMMHUPOBAHUSI.

B pamkax 3adera CTyAEHTy mNpeajaractcs BBIIOJHHUTH JBa 3alaHus Owuiera MpaKTHYIECKOTro
XapakTepa - pealu30BaTh COOTBETCTBYIOIIME CPAaBHUTEIBHO MPOCThIE 3aaauu B cpere MatLab u
Simulink nim Python, cocraBuB Ko mporpaMMbl HETOCPEICTBEHHO Ha KOMITBIOTEPE.

I[To pe3ynbTaTaM BBIINOJIHEHUS JOMOIHUTEIBHOTO 3a/laHHs CTYIEHT MOKa3bIBAa€T COCTABICHHBIN KOJ
IIPOrpaMMBbl U IEMOHCTPUPYET BBINOJIHEHHUE MTOTYYEHHON IPOrpaMMbl HETIOCPEACTBEHHO HA SKpaHe
KommnbroTepa. IIpoBepka paboThl IPOU3BOAUTCS NMPOBEPSIIOIIUM Ha MECTE.

[Tpumepbl MOAOOHBIX 3adaHUi Takke npuBeAeHb B "Bompocel, 3amanus, Ounersl". Ilpu
HEOO0XOUMOCTH CTYAECHTY MOT'YT ObITh 33JjaHbl JOIOJHUTEIbHBIE BOIIPOCHI KaK TEOPETUYECKOTO (B
yCTHOM (hopMe), TaK U MPAKTUYECKOTO XapaKTepa.

JucranuunonHbii Gopmar nposeneHus qudGepeHIIMPOBAHHOTO 3aUeTa JOMYCKACTCS B OTICIBHBIX
CUTYyallUsX, yCTAaHABIMBAEMbBIX PYKOBOICTBOM KadeIapbl-pa3padoTyrKa JAUCIUILUINHBI, WHCTHTYTA
KaK aJMIUHUCTPATHBHOW €TMHUIIBI M BCETO BBICIIETO Y4eOHOTO 3aBeieHus (YHUBepcuTeTa). B aTtom
CJIydae CTYJICHT MOJIydaeT BOMPOCHI M 33JJaHusl OMJIeTa 110 DJICKTPOHHOM TovTe.

[ToaroToBKa CTyIeHTA MPOU3BOAUTCS JUCTAHIIMOHHO C IIPUMEHEHUEM CPEeACTB Buaeopukcanuu. [1o
OKOHYAaHUIO TOJTrOTOBKH CTYACHT CTYACHT C IIOMOIIBIO CPEICTB BHJICOCBS3H IOKA3bIBACT
JOCTUTHYTBIM UM PE3yJabTaT. ITO MPOU3BOIUTCS B PEATHBHOM PEKUME BPEMEHH C JEMOHCTpaIHen
9KpaHa KOMIIbIOTEpa CTYJEHTa MpHU OTKpbITON cpene MatLab, Simulink u Python. O6cyxnenue
pe3yJIbTaTOB PabOTHI OCYyIIECTBIsIETCS B (hopmare BHICOCBs3M (BeOMHAp), TIAE CTYIACHT HMEET
BO3MOXXHOCTh OTBETHTh HAa COOTBETCTBYIOIIME BOIPOCHI MPOBEPSIONICTO IPENOoaaBaTels,
MPUHUMAOIIETO 33a4eT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTIUHDL

1. Komnerenuust/Uuankarop: UJ1-2onk-5s JleMOHCTpHUpYyeT 3HaHHE OCHOBHBIX apXUTEKTYP
BBIYHCIIUTEIBHBIX CUCTEM, PUHITUAIIOB alllapaTHOTO B3aMMOJIEHCTBHS Y3JI0B U ycTpoiicTB DBM

Bonpocel, 3aganus
1.3ananue Ha SAIT Python.
CocTaBUTh CIHCOK C BIOXKEHHBIM CIICKOM. BBIBECTH B KOHCOJIb 3HAUEHHE BEIOPAHHOTO
AJIEMEHTA U3 BJIIOKEHHOTO CIIUCKA.
2.3ananue Ha A1 Python.
CocTaBUTh KOPTEXK M3 YHACIOBBIX 3HaUCHUN. [IpOUTHCH IO BCEM dJIeMEHTaM KopTexa, 100aB1B
K UX COJIEpKUMOMY 3HaueHHE «1». Pe3ynbrar nmpeAacTaBuTh B BUJIE CIIMCKA U paclieyaTaTh €ro.
3.3ananue Ha AI1 Python.
CocTaBuTh OJJTHOMEPHBIN MaccHB ATUHON N, 3aMOTHEHHBIN cTydyallHBIMU YicIamMu. J{is
CO3/IaHMSI MacCUBa UCIOJIb30BaTh CHEMATU3UPOBaHHbIN UM ndarray. Haiitu kopeHs u3
CYMMBI KBaJIpaTOB BCEX JJIEMEHTOB MACCUBA.
4.3ananue Ha AI1 Python.
CocTaBUTb KJIacc AJIsl d)KUBOTHBIX U3 CEMEICTBa «kolaubuy». Kinacc 10mkeH BKIIoUaTh 1B
METO/Ia: «XHUITHUK)» — MOXET OBITh JOCTYIIEH U3BHE U «ITOJIOCATHII» — OBITh OOIINM TOJIBKO
JUIS IPEICTaBUTENIEN ATOTO CEMEUCTBA. TakXke COCTaBUTh J1BA OTIAEIBHBIX KJIACCA «KOILIKa» U
«TUTP», KOTOPBIE TOJKHBI TPOUCXOAUTH OT Kilacca «komaubny. [IepBhIil Kiace JOKEH UMETh
COOCTBEHHBI METOJT «MBIIIETIOBY, @ BTOPOH, COOTBETCTBEHHO, METO/ «KPYITHOPA3MEPHBII.
[Tokazars Ha mpuMepax peanuzanuto npuHIUIOB OOII — HacTeOBaHUS U MHKATICYIISIIAH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.1.1. Kakas xomanaa B MatLab ocymectensier pemenue nuddepeHInanIbHbIX ypaBHEHUH U
CHCTeM B 0011eM BHIE?
OTBeThI:
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1) diff
2) solve
3) dsolve
4) ode23
5) ode23s
Bepnsiii otBer: 3.
2.1.4. Kakas komanaa B MatLab HannydmumM o0pa3oM MOAXOAUT AJIsE HHTEPIIOJISIIAN
NePUOANYECKUX CUTHAIOB?
OTBeThI:
1) fft
2) sinc
3) interpl
4) interpft
5) spline
6) polyfit
Bepnpiii otBer: 4.
3.1.5. C moMoIpio Kakoro Kiito4eBoro ciioa B Python o0bsiBisieTcst cranmapTHas GyHKIus?
OTtBeTsI:
1) func
2) function
3) define
4) def
5) lambda
6) expression
BepHbiii oTBeT: 4.
4.1.6. Kakas xomOuHnanus B Python no3Bosnser nonyuuts mapsl "Kiro4-3HaueHue" U3 caoBaps
"mydict" ?
OTBeTsI:
1) mydict.keys
2) mydict.items
3) mydict.get
4) mydict.setdefault
5) mydict.default_value
6) mydict.update
BepHnpniii oTBeT: 2.

2. Komnerenuuss/Muauxarop: N/1-lonk-7 JleMoHCcTpUpyeT 3HaHWE NPUHIIMIIOB
(GYHKIIMOHUPOBAHUSI LU(POBBIX IJIEKTPOHHBIX YCTPONHCTB M BO3MOYKHBIX MPUYMH BOSHUKHOBEHHUS
HEUCIIPAaBHOCTEN B HUX

Bonpocsl, 3aganus
1.IlepeueHb HEKOTOPBIX TOMOJIHUTEIBHBIX BOPOCOB JIJIsi TPOMEKYTOUHOM aTTECTAllUU B
dbopme sx3amena mo yactu MatLab nquctunmuHer:
- Annpokcumarusi YUCJICHHbIX 1aHHbIX. [[loTMHOMMaIbHAs perpeccus.
- AnmpoKCUMAaIMOHHBIC METO/IbI TPUOJIMKEHUS TaHHbIX. JIMHEelHAs 1 KBaipaTUYHAas
armpoOKCUMALIHSL.
- MaTepnionsuus YUCICHHBIX TaHHBIX. MeTO bl HHTEPIOJISIUHU - CTYIIEHYATas U JIMHEHHAS.
- IHTEprnonsus YuCIeHHBIX JaHHBIX. MEeTO bl HHTEPIIOSIHNY - KBaIpaTHUHas U KyOudeckasl.
- MaTepnionsuus YUCIEHHBIX TaHHBIX. MeToapl nHTepnosuuu. MHTepnoanus cruiaiiHamu.
- [IpumeHeHne TeXHUKU aHUManuu rpadudeckoil nHGopmanmu. TpaekTopus IBUKEHHS TOUKU
Ha rpaduke.
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- Pemenue o6b1kHOBEHHBIX UG depennuansabix ypasaenuii (OY) u cuctem O1Y B o0mem
BHJIE.

- Pemenue OJ1Y u cucrem. [louck obmiero pemenus. Kpaesas 3anaga Komru.

- Pemmenue OJ1Y u cucrem. Pacuet JIY BBICOKHX MOPSIKOB.

- O6siknoBenHbIe OZY 1-oro mopsiaka. OcHoBHBIE IOHATHS. O0Iee pereHre ypaBHEHHUS.

- O6bsikHOBeHHBIE OJ1Y 1-0r0 MOpsinka. [leppooOpa3nas. Koncranta HHTErpUpOBaHUS.

- O6sixkHOBeHHbIE O/]Y 1-0ro nopsinka. Pemenue 3anaun Komu. Kpaesbie yciaoBust.

- Pemmenne OJ1Y 2-oro nmopsiaka u cucreM qudpepeHnnanbHbIX YpaBHEHUH 1-0r0 mopsaka
YUCJIEHHBIMA METOJIAMHU.

- I'paduxk pemenus nuddepeHnuanbHOro ypaBHeHus. MIHTerpanpHas Kpupas

QG epeHIaIbHOr0 ypaBHEHUS.

- Uucnennoe pemenue 3anaun Komm g OJLY 1-oro nopsaka. OpHomaroBelii Metos Jidiepa.
["'eomeTprueckas HUHTEPIIPETALINS.

- IuddepenunanbHoe ypaBHEeHHE 1-0r0 nopsaaKa ¢ pa3AesstoluMucs nepeMeHHbIMu. O0mmui
UHTETpall.

- O6b1kHOBeHHBIe OZ1Y BhICIINMX MOPAIKOB. [ToMCK BceX KOHEUHBIX pelieHHiH

QG epeHIaIbLHOr0 YpaBHEHUSI.

2.IlepedeHb HEKOTOPBIX TOIOJHUTENIBHBIX BOIPOCOB Ul IPOMEKYTOYHOM aTTeCTalluu B
dopme 3x3ameHa 1o yactu Python mucruruimHer:

- CtpykTypa KoJa rnporpammsl Ha si3bike Python. Cunrakcuc u ocobeHHocTH a3bika Python.
- OcHOBHBIE KOHCTPYKIIUU si3bIka Python. YcinoBHBIe Iepexobl.

- OcHOBHBIE KOHCTpYKLUU si3bIka Python. [{ukibl.

- OcHOBHBIE KOHCTPYKLMH si3bika Python. 3axBar u 006paboTka ommooK.

- MaremaTunueckue BoipaxkeHus B Python. Moayns "math" npocTbix BeuMcieHuid u 6a30BbIX
MaTeMaTHYeCKUX (PYHKIHA.

- Tunel nanubix B Python. Ilensie yncna u uncna ¢ riasaroiei 3ansaroit. [Ipumepsr.

- Tuner nanHbIX B Python. PaboTa ¢ koMIuiekcHbIMU drciiaMu. [Ipumepsr.

- Tuns! nanHbix B Python. Cnincku u xoptexu. [Ipumeps!.

- Tune! nanubix B Python. Crnoapu. [lapa "kmrou-3nauenue". [Ipumepsr.

- Tuns! nanHbIX B Python. Pabora co crpokamu. [Ipumeps!.

- Bzaumopetictue ¢ daitnamu B Python. octyn k ¢aiinam. [Totoku.

- B3aumoneiictue ¢ daitnamu B Python. Onepariuu oTKpbITHS 1 3aKpbITHS (paiiinoB. UteHue-
3aIKCh.

- Bzanmoneiictue ¢ daiinamu B Python. ®opmars! npencraBnenus nanusix. Koguposanue
uH(pOpMaLIUH.

- Baumoneiictue ¢ daitnamu B Python. /IBonunsie ¢aiinsl. OcoOeHHOCTH.

- Bzaumoneiictaue ¢ daitnamu B Python. TekctoBble ¢aitnbl. OcoOEHHOCTH.

- ®ynkuuu B s3bike Python. [lla6non n onucanue pynkuuu. Bezos Gpynkiuu. Bozspar
pe3yJbTara.

- O@ynkuuu B s13bike Python. AprymenTs! ¢pyHkuuu. [TapamMeTpsl o yMoI4aHUIoO.

- O@yukuu B sa3bike Python. AHonnMHuble yHkunu. O6nacts npumeHeHus. [Ipumepsr.

- OOII B Python. ITonsTe knacca, 6a30BOro Kiacca, 3K3eMIUIspa Kiacca.

- OOII B Python. KonctpykTop kiacca u sk3emIuispa kiacca. Be13oB KoHCTpyKTOpa U
CO3/aHHE IK3EMILIAPA.

- OOII B Python. MeTops! kitacca 1 METO/IBI 3K3eMILIsIpa Kiacca. [Ipumepsr.

- OOII B Python. HacnenoBanue. Knacc-poautens u kinacc-HacneaHuk. [lpumepsl.

- OOII B Python. Mukancynsuus. O6nactu AeicTBUS METO/IOB U MIEPEMEHHBIX Kjlacca.
IIpumepsl.

- OOII B Python. [Tonumopdusm. Adctpaxius. [Ipumepsr.

- OOII B Python. Orpanndenue BUIMMOCTH METOJIOB U TIEPEMEHHBIX KJIaCCOB-HACIIEIHUKOB.
- OOII B Python. JlocTym K 3amuiiieHHbIM MeTOIaM Ki1accoB. HesiBHBINM BBI30B. Kimacc-meTon
"nexoparop".
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- bubimoreka NumPy amst uncnenHsIix pacueToB. MaccuBsl 1 MaTpulisl. Kimace "ndarray"”.

- bubimoreka NumPy niis uncineHHsix pacuetoB. MaccuBbl 1 MmaTpuiibl. OObsBICHUE U
WHULAATTU3ALIHSL.

- bu6imoreka NumPy niis uncneHHsix pacueToB. MaccuBbl 1 MaTpulibl. HaeKCcanust u
"cpesbl".

- bubimoreka NumPy miis yncineHHbIx pacueToB. MaccuBbl U MaTpHIlbl. OCHOBHBIE OTIEpPAIIH.
- bubnmoreka NumPy ans urcneHHBIX pacdeToB. MaccuBbl 1 MaTpuIlsl. [IpeodpazoBanue
MacCHBOB.

- bubimotreka Matplotlib ans moctpoenus rpadukoB. OcHoBHBIE KOMaHAbI. [IprMepsl.

- bubimoreka SciPy nns pacmmpenHbIX BerauciaeHui. OcHoBHBIE nercTBHS. OCOOECHHOCTH.
3.3arpy3uth u3 daiina "data_evmpu.mat" nepemennsie "X" u "g" B COOTBETCTBHH CO CBOUM
HOMepoM BapuaHTa. [lepBas coepKuT MaccuB 3HaU€HUN apryMEeHTOB (YHKIHH, BTOpast —
MacCCHB 3HAYCHMIA 3a1aHHON QyHKIHH (cM. Tab. 1).

1) [IpencTaBuUTh UCXOAHYIO AHAIUTUYECKYIO (DYHKIIMOHAIBHYIO 3aBUCUMOCTh B BUJIE ITOJIHOTO
MHOT'OYJIEHA, BHIBECTH I1OJIy4€HHOE BBIPA)KEHNE B KOMaHAHOE OKHO.

2) [IpousBecTu anmpoOKCUMALIMIO MTPEICTABICHHBIX YUCIOBBIX JAHHBIX MHOTOUJICHAMH 3-¢ii, 4-
0oii u 5-o# creneHei. Paccuntars HOBBIM HAOOp 3HAUYCHUH U QYHKIIMH U €€ apTyMEHTOB C
0oJiee METKKMM IIaroM Ha OCHOBAHUU MOJy4YEHHOTO alMPOKCHMAIIMOHHOTO MTOJIMHOMA.
Oto0pa3uTh Ha CBOAHOM TpadyKe NeTATU3HPOBAHHBINA M HCXOIHBIM HAOOPHI 3HAYCHUH,
BBIICTIUTH UX Pa3HBIMU I[BeTaMHu. [1epBblif — OTCUETHI COCAMHUTD TUHUSAMH, BTOPO — IMOKa3aTh
KaK OTACNbHbIC TOYKH. [[oMIUMO 3TOT0, BEIYMCIUTH 3HAYCHUS (DYHKITUU COTJIACHO €&
M3BECTHOMY aHAIUTUYECKOMY OMHCaHUIO (CM. Tabu. 1) B ykazaHHOM quana3zoHe. BoiBecTH 311
3HAUCHUS TaKXkKe Ha IrpaduK, BEICTUB OTJCIBHBIM IIBETOM. BMecTe ¢ 3TuM, 100aBUTh Ha3BaHHE
rpaduka, MOAMKUCH OCEH U JIeTEHY.

3) IlpousBecTy UHTEPITOISALUIO 33IaHHBIX YHCIIOBBIX 3HAUCHUH (DYHKITUH B IIPOMEKYTOTHBIX
TOYKaX OJIHUM U3 CIEIYIOIINX CIIOCOOO0B: IMHEeWHas, KyOudeckas, ciaitHoBas. OToOpa3uTh Ha
CBOJIHOM TpaduKe YTOYHCHHBIN M UCXOIHBIM HA0OPHI 3HAYCHUH, BBIJICITUTE HX PAa3HBIMU
nBeramu. OctajabHble AEUCTBHS OCYIIECTBUTH AHATIOTUYHO MPEIBIIYIIEMY 00beTUHEHHOMY
rpadguKy pe3yJbTaToB alMpPOKCUMAIINH 3HAYCHUHN (YHKIIUHU.

Ta6muma 1.
Ne
n'n
1 i

1 E-x(}(fl)(xfzj(xfflj [

(x-1*-3 [

(x+ 1% (x—1) [

-1 x-2)-x-3) |[

-1 (x* -9 [
X% (x—2)% -1

[

[

[

[

[

Juanazou aHadeHui
aprymerira "x"

Koadd. neranmsaumm mara
ApryMenTa, KoJ-Bo pas

10

Dynkuna gi(x)

0,5, 2.5] 5
2,15] 4

10
10
10

%'(I‘}l)"'(l*:i) 20

(x—4) (x—2) (x+2)
2 (x+3) (x—2)
(x+3) (x+1):(x—1)
~(x-3)
11 x*(x—1)
i — HOMEp BApHAHTA

4 Haiiaute obrmiee pemenre qudepeHnnaaTbHOro ypaBHEHUS.

20
10

Olee| w0 o |w|& v

5]

-3.5,3.5] 5

1, 4] 5

Taonuma.

No n/n

Jund-oe ypasrenue fi(x, v)

JNud-oe ypasuenne f2(x, y)

Yy xinx =y"

YT+ 3y" 42y = 1— 12

Ay =1

y"—y" =6x?+3x

22y = 3"

Y 3y ¥ 3y —y = 2x

oy Yy = xt 1

y¥ -y =50x+2)

xzy” +xy'=1

y”+2y'"+y“ =x24+x—1

y"etg2x+2y" =0

Wy =2x+3

o

xy" 4+ 2y" =0

yv 42y 4y = ax?

o |afo|w] sl e

" 2X 1
LS Ll

Yy =2y 4y = 2x(1-x)

9.

Tyt 2y = 2,

y" -y =ax?—3x+2

10

Xy yt = v

Yy =xtx

5.PemnTe kpaeByro 3a1ady i cieayomero 1updepeHuaabsHOro ypaBHEHUs B
aHanmuTHueckoi opme. IToctpoiite rpaduku pereHus JaHHBIX YpaBHEHUH.
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Taonuma.
No

e Iuddepenunansioe ypasHenue Hauaneroe ycnosue

1. y‘—%:xsinx y(m/2)=1
2x—5
2 ¥-=3 Jy=5 ¥(2) =4
+1
3. y’.,«.Z:xx e* y(l)=e

4 y-L= 0% y(n=1

5. y— —14x2 y(1) =3

6. y' —ycosx = —sin2x y(0)=3

6.Haiinure ob1ee pemieHue s Caeayomeld CHCTeMbl JIMHEHHBIX 0OBIKHOBEHHBIX
muddepenmanbabix ypasHenuid (JIOAY).

Tabnuma.
Ne Bap. Cucrema nud. yp-it Ne Bap. Cucrema nud. yp-ii
L {x{’= X, — 2x, n {yé =5 -
Xh =X, — X, Y2 =1 +3y,
5 [yl =7y +3y 5. { ) X =21 — 1
y; =6y, +4y, x; =3xy +2x;+ 1
3 {)’1’ =4y, — 3y2 6. {x{ =xtx;
N ¥5 =3y + 4y, Xy =2x,+2
7.3ananue Ha SII Python.

CocTaBuTh CIHCOK U3 PA3HOPOIHBIX AJIEMEHTOB. BbIBeCcTH Ha 9KpaH 3HAYCHHS BBIOPAHHBIX
9JIEMEHTOB T10 «CPe3y» CIUCcKa — ¢ HomepamMu oT N o M, tme N >0, m<Nwun<m.N-—
KOJIMYECTBO 3JIEMEHTOB B CIIUCKE.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.1.2. Kakas komanna B MatLab Hanmy4mmm o6pa3oM MOIXOANT AJISl YUCIEHHOTO PEHICHUS
KECTKUX CUCTeM JU(pepeHIINaIbHbIX YPaBHEHUN?
OTBeThI:
1) diff
2) odel5
3) ode23
4) ode23t
5) ode23s
6) ode45
BepHsiii oTBeT: 5.
2.1.3. Kakas komanga B MatLab peanu3yet npoCTeHIIyI0 aHUMAIHIO IBUKCHUSI TOYKH Ha
rpaduke Mo 3aaHHON TPaeKTOpHH?
OTBeThI:
1) plot
2) line
3) comet
4) hold
5) drawnow
BepHnsiit otBert: 3.

3. Komnerenuus/Mnaukarop: U/1-2onk-7 JleMOHCTpUpPYET 3HaHKE IPUHIUIIOB alllapaTHO-
IIPOrPaMMHOTO B3aUMOJIEUCTBHUS COCTABISIONIUX YacTeld HU(POBBIX YCTPONCTB U BHIYMCIUTENBHBIX
cucTeM

Bomnpocsl, 3aganus
1.3ananue Ha A1 Python.
[TocTpouts rpaduk Gyukmuu sin(2X) + 2-sin(X2) B quana3oHe 3HAUCHU apryMenTa [-2m; +2m]
¢ npumeHenueM 6ubanorek NumPy. Jlo6aBuTh K rpauKy Ha3BaHHE U MOAMMUCHU OCEil.
2.3ananue Ha Sl Python.
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CocraButh noanporpaMmmsl Beraucinenus pynkmii: F1(x) = x2, F2(x) = x3, F3(x) =x3 +3-x2 ,
F4(X) = 3-X2 + 6-X. /Inama3on Bapuamuu aprymesTa X — ot -4 g0 +3. [Toctpouts rpaduxu
(GYHKIMI Ha COBMEIICHHOM TpaduKe B €JMHOM Maciitade. BeiienuTh oTaenbHbIe THHUH
pa3HBIM IIBETOM.

3.3aganue Ha SII Python.

CoCTaBHTh MOANPOrpaMMBI Berarcaenns Gpyukmmii: F1(X) = x3, F2(x) = 3vx, F3(x) = 3V(x3 —
X). Anana3zoH u3MeHeHus apryMmeHTa X — ot -3 10 +3. [loctpouts rpaduxu GpyHKIMiA HA
COBMEIICHHOM TIpaduKe B €TUHOM MaciiTade. BbIeuTh OTeNIbHbIC JIMHUK Pa3HBbIM IIBETOM.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.1.7. Kakas komanaa B Python ocyiecTBiisier BBIBOI B KOHCOJIb TEKCTOBOM MH(MOpMAIuu?
OTBeTHI:
1) disp
2) display
3) print
4) printf
5) fprintf
6) sprintf
Bepnsiii otBer: 3.
2.1.8. TpeOyeTcst 11 MPUHYANUTEIBLHO 3aKphIBaTh paHee OTKPHITHIN (aiin B Python, ecau mpu
€ro OTKPBITHH HCIOJIb30BAJICSI MEHEKep KOHTEKCTa?
OTBeTHI:
- na
- HET
BepHnbiii oTBeT: HET
3.1.9. Umeercs i Bo3MoxkHOCTH B Python coxpansaTs nannsie B (hailn B TEKCTOBOM (hopmare
npu ucrnosb3oBanuu moayns Pickle ?
OTBeTHI:
- na
- HET
BepHbelit oTBeT: HET
4.1.10. Kakum o6pazom B Python o0bsiBIIsieTcst MeTO Kitacca, TOCTYITHBIA TOJIBKO
HK3EMILISIpaM KJiacca M ero HacjaeIHuKam?
OTBeTHI:
1) def method():
pass
2) def _method():
pass
3) def __method():
pass
4) @classmethod
def method():
pass
BepHsliit otBert: 2.

II. Onucanue wikanvl oueHusanus

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3Hanus; OueHkKa "oTIMYHO" BBICTABISETCA €CJIA CTYJICHT
OTBETHJI Ha TMIOCTABJICHHBIE TOTIOTHUTEIHHBIC BOMPOCH! U BBIOJIHUI MPEUMYIIIECTBEHHO BEPHO BCE
TpeOyemble 3aJaHusl.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIIMHCTBO 33JaHHBIX JOTIOJIHUTEIBHBIX BOIIPOCOB OBLIO PACKPHITO M BBIOPAHO BEPHOE
HATPaBIICHUE JIJISl PEUICHHSI OCHOBHBIX U JIOTIOJIHUTEIHHBIX 3a/1a4.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BIETBOPUTEIHHO" BBICTABISETCS
€CJIA CTYJICHT CMOT MPaBUJIHLHO OTBETUTh HE MEHEE MTOJIOBUHBI JOTIOJTHUTEIHHBIX BOIIPOCOB U BCE
TpeOyeMble 3aJIaHUs BHITOTHEHBI MPEUMYIIIECTBEHHO KOPPEKTHO.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM BCE HEOOXOIUMBbIE 33]JIaHUS BHIMOTHEHBI HEBEPHO WM MPEUMYIIECTBEHHO HE BBHIMOIHEHBI.
Kpome Toro, cTyZeHT HE CMOT YBEPEHHO U MPABUILHBIM 00pa30M OTBETHUTH Ha BCE TTOCTABJICHHBIC
JIOTIOJTHUTELHBIE BOTIPOCHI.

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy

HTorosast OLleHKa paCCUMTHIBACTCS KaK CPEIHSS Ha OCHOBE 3HAYECHHUM CEMECTPOBOM COCTABIAIOIIEH
U cocTapistomen 1uddepeHnpoBaHHOrO 3a4eTa.
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