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OueHo4yHble MaTepuanbl MOpeaHa3HauyeHbl IS KOHTPOJS 3HAHHMH O0Oy4JalolmXxcs IIO
qucnuiiniae «[lakeTbl TPUKIATHBIX IPOrpaMM» M MPEACTABIAIOT co00i (HOHJ OICH OYHBIX
CPEACTB, OOpa30BaHHBIA COBOKYITHOCTBIO YYCOHO-METOAMYCCKUX MAaTEpPUANIOB (KOHTPOJIBHBIX
3aJaHUi, OINMCAHMS KPUTEPHEB OICHHBAHHMS KOMIIETEHI[MH), IPEIHA3HAYEHHBIX Ui OIEHKH
KadyecTBa  OCBOCHHSA  OOyJaloOmMMUCS  JaHHOM  JHCHMINIMHBEI KaK  4YacTH  OCHOBHOM
npodeccruoHanbHON 00pa30BaTEILHON MPOTPAMMBI.

Ilenb — OLIEHUTL COOTBETCTBHE 3HAHUKM, YMEHUH M YPOBHS IIPUOODPETEHHBIX KOMIIETEHIAI
oOyuarommxcsi IMeasiM W TpeOOBaHMSIM OCHOBHOM  00pa3oBaTEeNbHOW MPOTPaMMBI B XOJE
MPOBEICHUsT y1eOHOTO TIpolecca.

OcHoBHas 3amaya — OOECIIEUMTh OIEHKY YPOBHSA CHOPMHUPOBAHHOCTH MNPOGheCCHOHAIBHBIX
KOMIIETEHINH, MPHOOPETAEMBIX 00YUAIOIMMCS B COOTBETCTBHH C DTUMH TPEOOBAHUSIMU.

KonTpons 3HaHuii oOy4arommxcsi MPOBOAUTCS B (OpME TEKYIIeTo KOHTPONS U
MIPOMEKYTOYHOU aTTECTAIHH.

Texymi KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCS C ICJIBIO OIPEACIICHUS CTCICHU YCBOCHHS
y4eOHOI0 MaTepHaja, CBOCBPEMEHHOTO BEIBJICHUS MW YCTPAHCHHS HEJOCTAaTKOB B ITOJTOTOBKE
00yJaronmxcs U MPUHATHSI HEOOXOOUMBIX MEP 110 COBEPIIEHCTBOBAHUIO METOAUKHU IIPENOJaBaHU
y4eOHOH IUCUHHUIUIMHBLOPraHU3aluu pPabOThl OOYYaromMXCsd B XOA€ VYEOHBIX 3aHATHH U
MPOBEJICHHS, B cllydac HEOOXOIMMOCTH, MHAUBUAYAJIBHEIX KOHCYIbTAaMKi. K KOHTpOIIO TeKyIei
YCIIEBAEMOCTH OTHOCSTCS TPOBEPKA 3HAHUMN, YMEHUN U HABBIKOB, TPHOOPETEHHBIX O0YUAIOIMMHUCS
Ha MPAaKTUYECKUX 3aHATUSAX U B XOJI€ BBIIIOJIHEHUS KOHTPOJIBHON PaOOTHI.

[IpakTHYyeckye 3aHATHSA BKIIOYAIOT BHITOJHESHUE PACUYETOB I10 IIECTH TEMAaM.

[IpomerxyTouHas aTTecTalys CTYACHTOB O JAHHOW AUCHMILIMHE IPOBOIUTCS Ha OCHOBAaHUH
PE3YNILTATOB BBLINOJHEHUS 3aJaHUM IS IPAKTHYECKUX 3aHATHH M PE3ylIbTaTOB BBITOJHEHUS
KOHTPONBHBIX DPaboT. KoIW4YecTBO MpakTHYECKUX 3aHATUH MO JUCHUIUIMHE ONpPEneiIeHO
YTBEPKJICHHBIM Y4eOHBIM TpauKom.

Ilo uToraM Kypca CTYIEHTHI CIAIOT B KOHIE ceMecTpa oOydeHus 3aueT. Popma MpoBeacHU
3aueTa — YCTHBIA OTBET, M0 VTBEPKJICHHOMY TEPEUYHIO BOIPOCOB, CHOPMYIUPOBAHHBIX C YIETOM
cojiep)aHusl yueOHON AUCIUTITNHBL

1 IMacopt ¢GoHA2 OLEHOYHBIX CPEJICTB MO AN CHHUILIHHE

IIK-1: CrmocobeH mpoBoauTh pabOTBI MO 00pabOTKEe W aHAIM3y HAYYHO-TEXHHYECKOU
uHpopMauu U Pe3yabTaTOB HUCCIEAOBAHUN, & TAK)KE BBIIOIHATH SKCHEPUMEHTHI U O0OPMIIATH
pe3yNbTaThl HCCIICT0BAHMI

IIK-1.2. ITpoBoaut cOop, 00paboOTKy, aHaIU3 U 000OILICHIE PE3YIbTAaTOB YKCIEPUMEHTOB U
HCCIIeIOBAaHUN B 00J1acTH HH()OPMAIIMOHHBIX CHCTEM

3HaeT: Meronsl cOopa, aHanmM3a W O00OOUICHUS pPE3YJIbTAaTOB OSKCIEPUMEHTOB H
ucclieIoBaHUH B 00J1aCTH HH(GOPMAIMOHHBIX CUCTEM.

YMeeT: peanu30BbIBaTh IOCIENOBATEIBHOCTh ACWCTBUH B paMkax cOopa, aHanu3a
000011eHUST pe3yThbTAaTOB SKCIIEPUMEHTOB M HCCJICIOBAHUM B 00JIaCTH MH(DOPMAIIMOHHBIX CUCTEM .

BaaneeT: HaBbIkaMu pabOTHI C MHCTPYMEHTAIBHBIMH CPEJICTBAMHU IMAKETOB MPHUKIAIHBIX
nporpamMM I pelieHusi 3amad cOopa, aHanm3a W 000OIEHUS pPe3yIbTaTOB AKCIIEPUMEHTOB H
HCCIIeIOBaHUH B 001acTH HHPOPMAITMOHHBIX CUCTEM

Ne KonTpoaupyembie Kon HaunmenoBanue o1eHOYHOTO
n/n pa3aejbl JTUCHUIITINHBI KOHTpOJ’I]{IpyeMOﬁ cpeacrsa
KOMIICTCHIINN
1 3HAKOMCTBO C BO3MOKHOCTSIMH ITaKeTa TIK-1.2-3 Oryer 0 BBIIOMHEHNN 3aIaHUs
[K-1.2-y npakTHdeckoro 3aHsrus Nel.
[1K-1.2-B 3auer
2 BekTopHble 1 MaTpUYHBIEC OTIEPALIHH. [1K-1.2-3 OTyeT O BBITOJHEHUH 33aHHs
Daisbl JaHHBIX [K-1.2-y MpaKTUIecKoro 3aHsrust Ne2.
[1K-1.2-B 3auer
3 | UucneHHoe pelieHue anreOpanyecKux| [1K-1.2-3 Oryer o BBITOIHEHUH 33/IaHUs
yYpaBHEHUH U UX CUCTEM [K-1.2-y MpaKTHYecKoro 3aHsTus Ne3.
[1K-1.2-B 3auer
4 | Pemenue nuddepeHnambHbIX [1K-1.2-3 Oryer o BBITOIHEHUH 33/IaHUS




ypaBHEHU I [K-1.2-y IpakTH4Yeckoro 3ansrus Ned.

[1K-1.2-B 3auer

5 O06paboTka TaHHBIX TIK-1.2-3 Oruer o BBIIOIHEHUN 3aJaHUs
[K-1.2-y MpaKTHYecKoro 3aHsTus NeS.
[1K-1.2-B 3auer

6 CHUMBOJIbHBIE BBIYUCIICHUS [K-1.2-3 3auer

7 [IporpammupoBanue [1K-1.2-3 Oryer o BBITOJHEHNH 33/IaHUS
[K-1.2-y MPAKTHYECKOro 3aHsATHs Neb.
[1K-1.2-B 3auer

8 bricTpoe npeobpazoBanne Oypre [1K-1.2-3 3aver

9 | I'padpuueckue BOZBMOKHOCTH NAKeTa [K-1.2-3 3auer

Kpurepnu oneHuBaHHUsA KOMIIeTe HIU M
1. YpoBeHb ycBOEHHUs MaTepuaia, IpeaycCMOTPEHHOTO POrpaMMOii.
2. YMmenune AHAJIM3UPOBATh MaTCpHrall, yCTaHABJINBATh IPUUUMHHO-CICACTBCHHBIC CBA3H.
3. KauecTBO OTBETOB Ha BOIIPOCHL: JIOTUYHOCTH, YOSKIACHHOCTD, OOIIAS SPYIULIHSL.

[Ipu arrecranuu pe3ynbTaToB OOy4YEHHUsS MO AMCIUIUIMHE B BHUJAE 3a4€Ta HCIOJIB3YIOTCS
CIIeIyIOIe KPUTEPHUH.

«3a4TeHON:

- CTYIEHT HE MMEeT Ha MOMEHT 3ayeTa 3aJ0DKEHHOCTEH MO MPAKTUYECKUM 3aHSTHUSIM U
KOHTPOJILHBIM paboTam;

- CTYAGHT OpPHUEHTHpPYETCS B TMIPEACTABICHHBIX MM OTYETaX O BBIIOJIHEHUN 3aJaHUMA
MPAKTUYECKOTO 3aHSTHH, AT MOJIHBIE OTBETHI HA 3aJJaHHBIC TIO TEME 3aHSITHS BOIIPOCHI.

«He 3aureno»:

- CTyJEHT HMMeEeT Ha MOMEHT 3a4eTa 3aJI0JDKEHHOCTH MO MPAKTHYECKUM 3aHATHUSIM WA He
BBITIOJTHWI KOHTPOJIBHYIO padoTy;

- OTCYTCTBHE OCMBICIICHHOTO MPECTABICHHS O CYIIECTBE BOMPOCA, OTCYTCTBHE OTBETOB Ha
3aJIaHHbIE BOIIPOCHL.

2 IIpuMe pbl KOHTPOJILHBIX BOIIPOCOB /IJIsl OLeHUBAHMSI KOMIIeTe HU Ui
IIK-1.2-3

Haznauenue nakeToB MpUKJIaAHBIX IPOTPaAMM.

HazoBuTe makeTs 11 aBTOMaTH3aIuu paboThl B oduce.

HazoBuTe nmakeTsl A1 aBTOMATU3aIMU HAYYHBIX UCCIIEIOBAHUI.

JatiTe oburyro xapaktepuctuky makery MathCAD.

C KaKMMHU YKCTIaMU MO3BOJISIET pabOTaTh MaKeT?

HazoBute npenomnpeneneHHbIe IepeMeHHBIE.

Kak onpenenuTs AUCKPETHBIN apryMeHT?

Kax BcTaBuTh B TEKCT hopmymmy?

Kak oTdopmaTnpoBath pe3ynbTaT BIUUCICHUNA?

0. ®opmar rpadukm.

1. HazoBute criocoObl onpeaeneHusi MaCCHBOB.

12. Kakue BeKTOpHBIE Ollepalliy Bbl 3HaeTe?

13. BexTopHble 1 MaTpUYHBIE QYHKIIUU.

14, Kak paborats ¢ (haitiaMu JaHHBIX?

15. Kak HaiiTu KopeHb anredpanyeckoro ypaBHeHus?

16. Kak HaiiT KOpHH MTOTMHOMA?

17. Kak peumTh cucTeMy TMHEHHBIX anreOpandyecKux ypaBHEHUN?

18. YpaBHeHMe C mapaMeTpoM.

19. Tlosicante Meton Diinepa pemernst OAY 1 mopsinka.
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20. MoaudunupoBaHHbIA METOT Ditiepa.

21. Kak peumts aunHeitHoe O/1Y Bbicokoro mopsiaka?

22. Kak peumts cuctemy OJ[Y?

23. Kak peanu3oBath Jorudeckue GyHKIUN?

24. YeM OTIMYACTCS UHTEPNOJSILNS OT allIPOKCUMAaUN ?

25. Kakne QyHKIIUU HCTIONB3YIOT IS MHTEPITOIISIINHN ?

26. Kax peanu3oBaTh THHEHHYIO perpeccuio?

27. Kak peann30BaTh KBAJAPATHUYHYIO PETPECCHI0?

28. IlonHOMUANBHAS PETPECCUS U €€ peaTn3aliysl.

29. CyTp MeTOa HAUMEHBIINX KBaIPaTOB.

30. Yro Takoe CHMBOJIbHBIE BHIUMCIICHUS B ITaKeTe?

31. PeanusyiiTe nporpaMmMy YTOYHEHHs KOPHS YPaBHEHUSI 10 METOY JUXOTOMMH.
32. PeanusyiiTe nmporpaMmMy YTOYHEHHUS KOPHS ypaBHEHHU 110 MeToay HproToHa.

IIpuMmeps! 3a1a4

K-1.2-y,B

1. Onpenesienne napameTpoB HHGOPMALMOHHOIO NPoLe cca
1.1. Curaan onucbiBaeTCsi BbIpaskeHHEM

1-k2 [ 2k - 2nt
s(t) =0.5[-2nt + K sh( L2 2nt)]exp(ﬂ)

OHpeI[eJII/ITB €ro aMIIUTyay U JJIUTCIIbHOCTD.
1.2. Curnan onucsiBaetcsi popmy.ioi

~ 1-k2  [2K -2t
s(t) =0.5[2xt - oK sin( mzm)]exp(\/m)

OHpe,Z[eJ'II/ITB €r0 aKTUBHYIO JJIMTCIIBHOCTD

1.3. CurnaJn onucobiBaeTcsi BbIpaskeHHEM

PR
s(t) =0.5[2nt + lz:z sin( /12:; 2nt)]exp(-2nt/ 1+ K)

Onpenenutsb €ro MaKCUMyM U aKTUBHYIO JUTUTEIBHOCTb.
2. MatpuyHble onepamnuu

2.1. Beraucnuth BelpakeHue M*V  u o0beAMHUTH PE3YNIBTAT C HCXOIHBIM BEKTOpOM V
Vi=2i+1 M= (i+)>3i+2 i:=1.3 j:=1.3

2.2. lns marpunsl M u3 mpumepa 2.1 HailTh BekTOop €€ MOOOYHOW JUArOHAIW W BBIYUCIUTH
CKaJISIPHOE ITPOM3BEJICHHUE pe3ysbTaTa C BEKTOPOM V

3. Pemienue anredpanyecKuX ypaBHe HU i

3.1 HaiiTu KOPHM MOJHMHOMA
4

f(s) == e 2idass’ +( = + dz)-wz-sz + ey i
\1—1{2 1—1{2 1—1{2

HOnad=3,k=0.5, o =2n.

3.2. Peminth MeTog0M Kpamepa cucremy U3 Tpex ypaBHe HH i

S2X X0 =4 22Xt X3 tX =8 X +2X%3 =8



4. InddepenunaibHbie ypaBHEHU S
4.1. Peumth ypaBaenue Y'+0.1*y" +y =0 ¢ nagansasivu yenoBusmu Y(0) = 0.1, y'(0) =0.

4.2. Penmth cucremy OJ1Y: dx/dt = x + 2y, dy/dt =-5x -y, x(0) =0, y(0) = 1.

5. O0pabdoTka JaHHBIX
5.1. BbIOJIHUTD CIJIAH-WHTE PHOJISILUI0 CHTHAJIA, B3AB Ha oTpe3ke [0, 1.8] 10 orcueToB M3
Hero. Curnan onuceiBaetcs GopmyJion

1-k> . [ 2k - 2nt
s(t) =0.5[2nt - sin 2mt) |exp(—=).
(t) [27 K (1_k2 mit)] p(m)

5.2. Al'[l'[pOKCI/IMI/IPOBaTb NMOJUHOMHUAJBHOM’ Kyﬁld‘leCKOﬁ 3aBUCHUMOCTBIO JaHHbIC

Ne
BekTop abcumce y310BbIX TOYEK BeKTop OpAMHAT y310BbIX TOYEK
n/n
1 1.2,1.47,1.88, 2.17, 2.54, 2.80, 3.31, 3.69 6.45, 7.01, 7.63, 8.12, 8.69, 9.35, 9.74, 10.22

6. IlporpammupoBanue
6.1. IlonyynTh ABOMYHBINA KOJ HATYPAJIbHOTO YHCIIA.

6.2. BeiBecTu Bce coBepiieHHbIe yncia u3 auanazoHa 0 — 10000. CosepiieHHOE YHCIIO pABHO
CYyMMe€ CBOMX JICIUTEIICH, BKIIIOYAsl CIUHHUILY.

3. ®opMBbI KOHTPOJIA

3.1. ®opMbI TeKyLIEro KOHTPOJIA

Texyumii KOHTPOJIb IO TUCLUIIIMHE IPOBOAUTCS B BUJE TECTOBBIX OIPOCOB IO OTACIbHBIM
TeMaM JUCHUIIIMHBI U TPOBEPKHU PEILCHUH 3aa4 Ha MPaKTUYECKUX 3aHAT UAX,

3.2 @opMBbI NPOMEKYTOUHOT0 KOHTPOJIS

dopMa NPOMEKYTOYHOIO KOHTPOJS MO JUCHMILNIMHE — IpPOBEpKa KOHTPOJBHBIX pabdoT,
BBIITOJIHAEMBIX CAMOCTOSATEIIBHO.

3.3. ®opMBblI 3aKJII0YUTETHHOT0 KOHTPOJISI

dopma 3aKJIFOUYUTEIBHOTO0 KOHTPOJIA 10 JUCLUIIIIMHE — 3a4eT.

4. Kputepuii 1onycka 3aderty

K 3adery pgomyckaroTCs CTYZAEHTBI, BBIIOJHMBIIME KO JHIO IIPOBEIEHUsA 3adeTa II0
pacnuCcaHuIoO 3a4€THON HEJENIN BCE KOHTPOJbHbIE PaObOThl M OTUUTAIMCH MO BCEM MPAKTHUUECKUM
3aHATHUAM.

CryneHTsl, HE OTUMTABUIMECS KO JHIO MPOBEJIEHHUs 3ayeTa [0 PACHUCAHUIO XOTS Obl 1O
OJTHOMY IMPAaKTUYECKOMY 3aHSATHIO MJIM HE CIaBIIME KOHTPOJBbHYIO PalboOTy, HA 3aueTe MOJy4aroT
OLICHKY «HE 3a4T€HO». Perenre o moBTOPHOM 3a4yeTe U CpoKax MPOBEACHUS SK3aMEHA IPUHUMAET
JI€KaHaT [10CJIE JIMKBUJALMU CTYACHTOM UMEIOILENCS 3a10JKEHHOCTH.
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