[MTPMJIOKEHHME

MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3SOBAHNS P®
®EJIEPAJIBHOE IT'OCYJAPCTBEHHOE BIO/[J)KETHOE OBPA3OBATEJIbHOE
VUPEX/IEHUE BBICILIEI'O OBPA3BOBAHU S
«PSI3AHCKUM TOCYIAPCTBEHHBIN PAIMOTEXHUYECKUIT VHUBEPCUTET
UMEHU B.®. YTKUHA»

KA®E/IPA ABTOMATU3NPOBAHHBIX CUCTEM VIIPABJIEHUA

OLEHOYHBIE MATEPUAJIbI
10 JUCLIUIIIINHE

b1.B.08 «IlakeTbl NPUKJIATHBIX IPOTrPAMM»

Hal'[paBJIeHI/Ie IIOATOTOBKH

09.03.02 «MudopmManmOHHBIE CUCTEMBI U TEXHOJIOTHUI

OIIOII 6akanaBpuara

«I/IH(l)OpMaHI/IOHHBIC CHUCTCMBI B TCXHUKC U TCXHOJIOI'MAX)

KBaymdukanus (cTeneHs) BIMYCKHUKA — OaKaiaBp

®opMbl 00yUeHHS — OUHAsl, 3a0YHas

Pa3anp



OueHouHble MaTepHalbl MPeIHAa3HAYeHbl JJs KOHTPOJIS 3HAHUNW O0O0yYaromMxcs 10
muctuminHe  «[lakeTbl MPUKIATHBIX MPOrpamMm» M TMPEACTABIAIOT c000M (OHI OLIEHOYHBIX
CPEIICTB, OOPa30BAHHBII COBOKYITHOCTHIO YUEOHO-METOIUYECKHX MAaTepuaioB (KOHTPOJBHBIX
3a/1aHUM, ONMUCAHMS KPUTEPHEB OICHUBAHUS KOMIETEHIUMN), MPEIHAa3HAYEHHBIX JUISI OLIEHKHU
KayecTBa  OCBOGHMSI  OOyYalOIIMMHCA  JaHHOW  JUCHUIUIMHBI  KaK  4YacTH  OCHOBHOM
npodecCHOHAIBHON 00pa30BaTEIbHON MTPOTPAMMBI.

[lenr — OIEHUTH COOTBETCTBHE 3HAHWIA, YMEHH U YPOBHS MPHOOPETEHHBIX KOMIIETCHIIMIA
oOvdJalmuxcsl IMelsM W TPpeOOBaHHWSAM OCHOBHOW  00pa3oBaTENbHON TpOrpaMMbl B XOJI€
poBeJeHHs Y4eOHOro mpoiiecca.

OcHoBHast 3a7a4ya - o0ecreunTh OIICHKY VDOBHS chOPMUPOBAHHOCTH
o0rrenpohecCHOHABHBIX KOMIIETEHIIHN, TPUOOPETAEMbIX 00YJAIOIIUMCSI B COOTBETCTBUHU C ATHMHU
TpeOOBaHUSIMU.

KoHTpons 3HaHWI OOydYarommxcs TMPOBOAUTCS B (GOpMe TEKyIIero KOHTPOIS U
MIPOMEXYTOUYHOM aTTECTALIUH.

Texymuii KOHTPOJIb YCTIEBAEMOCTH TPOBOJUTCS C IIENIBIO OMPENEICHHs] CTENEHU YCBOCHUS
yueOHOr0 Marepuayia, CBOEBPEMEHHOTO BBISBICHUS W VCTPAHEHHs] HEIOCTATKOB B IMOATOTOBKE
00VYArOMIUXCSI U MIPUHSTUST HEOOXOJIMMBIX MEP IO COBEPIICHCTBOBAHUIO METOIUKH TIPETIOIaBaHUS
yueOHOM AMCUUIUIMHBLOPTaHU3alMM DPAOOTHl OOYYAIOIIMXCS B XOA€ VY4YEOHBIX 3aHATUH U
MIPOBEJICHUS, B CTy4ae HEOOXOAMMOCTH, MHAUBHUIYAILHBIX KOHCYIbTAlMid. K KOHTPOIO TeKyIe
VCIIEBAEMOCTH OTHOCSITCSI TPOBEPKA 3HAHUM, YMEHUH U HABBIKOB, MPUOOPETEHHBIX 00YYaIOIIIMHUCS
Ha NMPAKTHYECKUX 3aHATHIX M B XOJI€ BBITIOJTHEHUS! KOHTPOJIBHOW PabOTHI.

[MpakTUYeckue 3aHATHS BKIIOYAIOT BBHITIOJTHEHUE PACUETOB TI0 IIECTH TEMaM.

[TpoMexyTouHas aTTecTalus CTYACHTOB 1O JaHHOW AMCIUILTAHE MTPOBOAUTCS HA OCHOBAHUU
PE3VILTATOB BBIMOJIHCHUS 3aJaHUN JUIS TMPAKTUYECKUX 3aHSITHH M DPE3VILTATOB BBIMOJHCHUS
KOHTPOJBHBIX paboT. KomumvecTBO TNPAaKTUYECKUX 3aHATHH TIO JUCIHHUILIMHE OMpPEIesICHO
YTBEPKICHHBIM VI€OHBIM TpaduKoM.

[To utoram Kypca CTYIEHTHI CAAIOT B KOHIIE ceMecTpa o0yueHus 3ader. dopma mpoBeeHus
3aueTa — YCTHBIM OTBET, MO VTBEPKIACHHOMY TEPEYHIO BOIPOCOB, CHOPMYIUPOBAHHBIX C YUETOM
CoJiepKaHusl Y4eOHOW AUCIUTUINHBL.

1 IMacnopT poHIA OLIEHOYHBIX CPEACTB MO JUCHUILIIHHE

IIK-1: CrocobeH mpoBOAWTH PabOTHI MO OOpabOTKE W aHaIU3y HAYYHO-TEXHHUYECKOUN
uH(pOpMAIIUM U PE3yNIbTaTOB WCCIICOBAHMA, a TAK)KE BBINOJHSITH IKCIEPUMEHTHI U O(QOPMIIATH
pe3yIbTaThI UCCIIETOBAHMH

ITK-1.2. IIpoBoaut c6op, 00paboOTKy, aHanu3 U 0000IIeHHE PE3YIbTATOB SKCIIEPUMEHTOB U
MCCIIeI0BaHMH B 0071aCTH HH(OPMAITMOHHBIX CUCTEM

3Haer: Metonsl cOopa, aHanmM3a W OOOOIIEHHUS pE3yAbTATOB OSKCIEPHUMEHTOB U
HCCJIeI0BaHMH B 0071aCTH HH(OPMAITHOHHBIX CUCTEM.

YMeeT: peann3oBBIBaTh IOCIEIOBATENLHOCTh JACHCTBHI B paMkax cOopa, aHaimm3a H
0000111eHNS Pe3yIbTaTOB IKCIIEPUMEHTOB U UCCIIEOBAaHUHN B 00J1aCTH HH(DOPMAITMOHHBIX CUCTEM.

Baaneer: HaBbIKaMu pabOThl ¢ MHCTPYMEHTAIBHBIMHU CPEACTBAMH TAKETOB MPHKIATHBIX
mporpamMm JUIsl pelieHus 3a7ad cOopa, aHamu3a W 00O0OIIEeHMs] Pe3yJbTaTOB JKCIEPUMEHTOB H
UCCIIEIOBaHUN B 00JIaCTH HH(OPMAIIMOHHBIX CUCTEM

Ne Koutponaupyembie Kona HanMmeHoBaHHEe OLIEHOYHOT O
n/n pa3zesbl AUCHHILIHHBI KOHTPOJINPYeMOii cpexcTBa
KOMIICTCHIINH
1 3HaKOMCTBO C BO3MOKHOCTSIMU MaKeTa T1IK-1.2-3 OTyYeT 0 BBIOJIHEHNH 3aIaH1s
[IK-1.2-Y MPaKTUYeCKOro 3aHsTust Nel.
I1K-1.2-B 3ayer
2 BekTopHble 1 MAaTpUYHBIE ONIEPALIUU. [1K-1.2-3 Otuer o BBINOTHEHUH 33JaHuUs
daitnel TaHHBIX I1IK-1.2-VY MPAKTUYECKOTO 3aHATHSI No2.
I1K-1.2-B 3ayer
3 UuciieHHOe pelIeHne anredpandecKux [K-1.2-3 OT4eT O BBITOJHEHUH 33JJaHUS
YPAaBHEHUH U UX CUCTEM [IK-1.2-Y MPaKTUYECKOro 3aHsTHs Ne3.
I1K-1.2-B 3ayer




4 | Pemenne nuddepeHmanbHbIX [1K-1.2-3 Otuer o BBINOTHEHUH 33JaHuUs
ypaBHEHUU [K-1.2-Y MPAKTUYECKOTO 3aHATHSI Nod,
I1K-1.2-B 3auer
5 O06paboTKka TaHHBIX [1K-1.2-3 Oruer 0 BBIIOJIHEHNN 33 1aHHS
[K-1.2-Y MPAKTUYECKOTO 3aHATHSI NoS.
I1K-1.2-B 3aqer
6 CHUMBOJIbHBIE BBIYUCIICHUS [1K-1.2-3 3ayer
7 [IporpammupoBanue [K-1.2-3 OT4eT O BBITOJHEHUH 33JJaHHS
[IK-1.2-Y MPAKTUYECKOT0 3aHTHS Neb.
I1K-1.2-B 3ayer
8 | beicrpoe npeoOpazoBanue Oypne I1K-1.2-3 3auer
9 | I'padmueckre BO3MOKHOCTH ITaKeTa I1K-1.2-3 3auer

Kputepuu oueHnBaHus KOMIeTeHIN
1. YpoBeHb yCcBOEHHS Marepualia, NpeIyCMOTPEHHOTO MPOTrPaMMOM.
2. YMeHHe aHann3upoBaTh MaTepuall, yCTaHABINBATh IPHYMHHO-CIIC/ICTBEHHBIE CBS3H.
3. KauecTBO OTBETOB Ha BOIPOCHL: JIOTUYHOCTb, YOSIKICHHOCTD, O0ILAs SPYIHUIIHS.

[Ipu arrecranuu pe3yabTaToB OOYYEHHS 10 IUCHUILUIMHE B BHJE 3aueTa HCIOJIb3YIOTCS
CJIETYIOIINE KPUTEPHUH.

«3auTeHo»:

- CTYJIEHT HE MMEEeT Ha MOMEHT 3ayeTa 3aJ0JKEHHOCTEM MO MPAaKTUYECKUM 3aHSATUSAM U
KOHTPOJIbHBIM paboTaM;

- CTYIEGHT OpHUEHTHUPYETCS B TMPEJACTABIEHHBIX MM OTYETaX O BBITOJHEHUM 3aJaHUN
MPAKTUYECKOT 0 3aHSATHIA, JAET MOJTHBIE OTBETHI HAa 3aJJaHHbIE 0 TEME 3aHATHUS BOIIPOCHI.

«He 3aureHo:

- CTYACHT HWMEeT Ha MOMEHT 3a4eTa 3aJIOJDKCHHOCTH IO MPAKTHYECKUM 3aHATHIM WA HE
BBITIOJTHWII KOHTPOJIBHYIO PaboTy;

- OTCYTCTBHE OCMBICJIEHHOI'O MPEJICTABIICHUS O CYILECTBE BOMPOCA, OTCYTCTBUE OTBETOB Ha
3a/IaHHBIE BOIIPOCHI.

2 IlpuMepbI KOHTPOJILHBIX BONPOCOB /IJIsl OLIEHMBAHUS KOMIIETEeH Uil
IK-1.2-3
HazHauyeHue nmakeToB NpUKIaJHBIX POTPaMM.
Ha3zoBuTte makeTs! 17151 aBTOMaTU3aluU paboTHI B oduce.
HazoBuTe makeTs! 111 aBTOMAaTU3aI[MN HAYYHBIX UCCIIEIOBAaHUM.
Haiite oburyro xapakrepucTuky nakery MathCAD.
C KakMMU YHCIIaMU TTO3BOJISIET paboTaTh MakeT?
HazoBure npenonpeaeneHHble IEPEMEHHBIE.
Kak onpenenuTh IUCKPETHBIN apryMeHT?
Kak BcTaBuTh B TEKCT hopmyy?
Kax ordopmarupoBath pe3ynbTaT BEIYUCICHUN?
. @opmar rpadukm.
. HazoBuTe ciocoObl onpeienennsi MacCUBOB.
. Kakue BexkTOopHbIE oniepaliuy Bbl 3HaeTe?
. BexTopHbIe 1 MaTpUUHbIE PYHKITHH.
. Kak paborats ¢ daitnamu ganHpix?
. Kak HaiiTu kopeHb anreOpandeckoro ypaBHeHUs?
. Kak Haiitu kopHM nonuHoma?
. Kak pemmth cuctemMy TUHEHHBIX anreOpandecKux ypaBHECHUN?
. YpaBHEHHE C TapaMETPOM.
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19. IlosicauTe metox Dinepa pemenns O/1Y 1 nopsaxa.

20. MoaudunmpoBaHHBIN METOT Ditniepa.

21. Kak pemnts nunerinoe O/1Y Bricokoro nopsiaka?

22. Kak pemmmts cuctemy OJ[Y?

23. Kak peanu3oBarh Jorudeckue QyHKIn?

24. YeM oTAM4aeTCsa UHTEPHOJISIIUA OT alpOKCUMALIHU?

25. Kakue QyHKIIMH NCTIONB3YIOT JJIS1 HHTEPIIOJIALUHU?

26. Kak peain30BaTh JIMHEHHYIO PETPECCUIO?

27. Kak peain30BaTh KBaIpaTUYHYIO PETPECCUIO?

28. IlomuHOMMATBHAS PETPECCUS] M €€ PeATU3ALIMSI.

29. CyTh MeTOla HAUMEHBIIUX KBAJIPaTOB.

30. Yto Takoe CUMBOJIbHBIE BBIYMCIICHUS B ITAKeTe?

31. Peanu3yiiTe nporpaMMmy yTOUYHEHHUSI KOPHS YPaBHEHUS 110 METOY AUXOTOMHUH.
32. Peanu3yiiTe nporpaMmy yTOYHEHHSI KOPHS ypaBHEHUs o0 MeToay HbroToHa.

IIpumepsl 3a1a4

IIK-1.2-Y, B

1. Onpenesnenue napaMmeTpoB HH(POPMAIIMOHHOIO MpoLEcca
1.1. CurnaJu onuceiBaeTcsi BbIpakeHueM

k> [ 2k - 2mt
s(t) =0.5[-2xt + o sh( 2 2nt)]exp(ﬂ)

OHpGI[eJII/ITL €T0 aMIUIUTYyy U JJINTCIIbHOCTD.

1.2. Curnau onuceiBaercst popmynoi

n-k* [ 2k -2t
s(t) =0.5[2xt - o sin( mZnt)]exp(m)

OHpeI[CHI/ITB €T0 aKTUBHYIO JJIMTCIBHOCTDH

1.3. CurnaJ onuceiBaeTcsi BbIpakeHueM

2
s(t) =0.5[2xt + 1/1 2E sin( /1 211; 2mt)]exp(-2nt/~/1+ k)

OHpGI[CJII/ITL €Tr0 MAKCUMYM W AKTHUBHYIO JJIUTCIBHOCTD.

2. MaTpu4Hble onepanuu
2.1. Beruucnutsh BelpaxkeHne M*V U 00bEIUHUTH PE3yNbTaT ¢ UCXOIHBIM BEKTOPOM V
Vi=2i41 M= (H) 4342 i=1.3 j=1.3

2.2. Jlna marpunibl M u3 mpumepa 2.1 HailTu BekTop €€ MOOOYHOW TUArOHAM W BBIYUCIIHTH
CKaJISIpHOE MPOM3BEICHUE PE3YNIbTaTa C BEKTOPOM V

3. Pemienne aaredpanyeckux ypaBHeHUH
3.1 HaiiTu KOpHHY NOJTUHOMA
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3.2. Pemmnth MeTonoM Kpamepa cucremy u3 Tpex ypaBHeHH
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22X +tx=4 2X, +xX3+X1=8 Xp+2x3=8
4. InddepenunaibHbie ypaBHEHUS
4.1. Petuts ypaBaenue y'+0.1*y’' + y = 0 ¢ navansubiMu yenoBusimu y(0) = 0.1, y'(0) =0.

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

5. O6pabdoTKka TaHHBIX
5.1. BbIOJHUTD CIVIAWH-UHTEPNOJSALMIO CUTHAJIA, B3SB Ha oTpe3ke [0, 1.8] 10 orcueToB u3
Hero. CurnaJj onucbiBaercs gopmy.ioi

1-k2 . 2k 2wt
s(t)=0.5[27t - | ——sin(. | ——=2nt)|exp(—) .
(t)=0.5] e SnG[ 2] P

5.2. AnnpoKkcMMHPOBATH NOJMHOMHAJIBHOM KyOH4eCKOi 3aBHCHMOCTHIO IaHHbIE
Ne

BeKTop abcumcc y310BbIX TOYEK BeKTOp opAMHaT Y3/10BbIX 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. [lporpammupoBanme
6.1. MeTonoMm cexymmx ¢ norpemtHoctbio 0.001 yro4HHMTH BCe KOPHU YPaBHEeHHUIl
2x*-10x +3 =0 m exp(y) - y" = 0.

6.2. BbiBecTH Bce coBepleHHbIe yncia u3 quanazona 0 — 10000. CoBepuieHHOe YUCI0 PABHO
CyMMe CBOMX JieJIUTe/Iel, BKJIYasi eAUHHUILY.

3. ®opMbI KOHTPOJISA

3.1. ®opmbI TeKylIIEr0 KOHTPOJIA

TeKyH_II/Iﬁ KOHTPOJIb MO0 JUCHUINIIMHC IIPOBOJAUTCA B BUJIC TCCTOBBIX OIMPOCOB IO OTACIIBHBIM
TeMaM JUCLUIUIMHBI U IPOBEPKU PELICHUH 3a1a4 Ha NPAKTUYECKUX 3aHITUSAX,

3.2 @opMbI NPOMEKYTOYHOTO0 KOHTPOJISI

dopMa TPOMEKYTOUHOTO KOHTPOJIA MO TUCHMUIUIMHE — IpOBEpKa KOHTPOJIBHBIX PadoT,
BBINOJIHAEMBIX CAMOCTOSITENBHO.

3.3. ®opMBbI 3aKJIYUTEIHLHOT0 KOHTPOJIS

dopma 3aKITI0YUTENBHOT0 KOHTPOJISA O AUCLHUIUINHE — 3a4eT.

4. Kpurepuii nomycka 3adery

K 3a4UCTy [JOMYCKArTCA CTYACHTHI, BBIIIOJHUBIINC KO [JHIKO IPOBCACHHA 3a4€Ta 110
pacluCcaHMIO 3a4€THOW HEJeNU BCE KOHTPOJBbHBIE PA0OTHI M OTYMTAIMCH 110 BCEM HMPAKTUYECKUM
3aHATHSM.

CryneHTbl, HE OTYMTABIUMECS KO JHIO IPOBEAEHUs 3aueTa MO PACIUCAHUIO XOTS OBl IO
OJTHOMY MPAaKTUYECKOMY 3aHSATHIO WM HE CABIIUE KOHTPOJBHYIO paboTy, Ha 3a4eTe IMOJIy4aroT
OLICHKY «HE 3a4TE€HO». PellleHne o MOBTOPHOM 3a4eTe U CpOKax IMPOBEAEHUS dK3aMeHa MPUHUMACT
JIEKaHaT I10CJIe JIMKBUIALUU CTYACHTOM HMEIOIIEHCS 3aJ0JKEHHOCTH.

OnepaTtop 340 000 "KomnaHus "TeH3op"

5 .
JOKYMEHT MNOAMNWCAH 3TEKTPOHHOM NOANNCLIO

noannCcAHO ®reoy BO "PIrPTY", PIPTY, Xononos Cepreii ViBaHOBWY, 3aBeaytoLmii MpocTtas noanucb
kacbeapovt ACY




