OueHoYHble MaTepuanbl npu popMupoBaHUKM pabounx NnporpamMm
AucuunnuH (moaynemn)

HanpaBneHMe noaroToBKU / cneunanbHOCTb: TEXHONOIMNMA TPAHCIMOPTHbIX NMPOLECCOB
Hpoctwmb / cneunanunsayus: OpraHusaunsa nepeBo30K M yNpasaeHUA Ha BO34YLIHOM TpaHcnopTe
OucuunnuHa: MaTemaTtnyeckoe mogennmpoBaHue CUCTEM M NPOLIECCOB

dopmMupyemMbie KOMNETEHLUN: YK-1, TK-2
1. OnucaHune nokasaTesnien, KPMTEPUEB U LUKasn OLeHNBaAHUA KOMMNEeTeHLUN.

lMokasaTenun n KpUTEPUN OLLEHMBAHNSA KOMMNETEHLINN

O6bekT YpoBHM CHOPMMPOBAHHOCTU KOMMNETEHLNI KpuTtepuin oueHnBaHusi
OLLEHKM pesynbTaTtoB 06yyeHus
Obyuvatowniics Hn3knin ypoBeHb YpoBeHb pe3ynbTaToB 00y4YeHust
MoporoBbili ypoOBEHb He HMXXe NoporoBoro

[MOBbILLEHHbIN YPOBEHb

LLIkanbl oLeHnBaHUA KOMMNETEHUUIA NPy caave 3a4eTa

OocTurHyTbin XapakTepucTunka ypoBHSA ChOPMUPOBAHHOCT KOMMETEHLUIA Lkana oueHnBaHus
YPOBEHb
pesynbTarta
0oby4eHus
MoporoBbin Obyuatowuincs: 3auTeHo
YPOBEHb - oBbHapyXun Ha 3a4eTe BCECTOPOHHUE, cMcTeEMaTnyeckne u rnybokme

3HaHuWs y4ebHOo-NporpaMMHOro MaTepuana;

- gonycTtun HebonbLUWe ynyLeHNss B OTBETaX Ha BOMPOCHI,
CYyLLEeCTBEHHbIM 06pa3oM He CHIKaKLLMEe UX Ka4eCTBO;

- AONYCTUN CYyLLECTBEHHOE YNyLLIEHNE B OTBETE Ha OAMH U3 BOMNPOCOB,
KOTOpOE 3a TeM ObIfI0 YCTPAHEHO CTYAEHTOM C MOMOLLbIO YTOUHSIOLLMNX

BOMNDOCOR:
Hunakui Obyuatowuincs: He 3ayTteHo
YPOBEHb - AONYCTUN CYLLECTBEHHbIE YNYLLEeHUsi Npyu OTBETax Ha Bce BOMPOChI

npenogaeartens;

- obHapyxwun npobenel 6onee Yyem 50% B 3HAHMAX OCHOBHOIO y4ebHO-
nporpaMmmHoro matepuana

OnuncaHue LWKan oLueHnBaHus
KomneTeHuumm oby4atoLierocs oleHnMBaeTcs crieayowmm obpasom:

MnaHnpyemsblii CopepxxaHue LwKarnbl OLeHnBaHNS
YPOBEHb OOCTUIHYTOrO YPOBHS pe3ynbTaTta oby4yeHus
pesynbTaTos HeynoBneTBoputensHo OTnunyHo
ocBOeHud

He 3ayTteHo 3ayTeHo




KoTopble 6binu

KOTOopble 6bInn

pelleHnn 3agaHnn,

3HaTb HecnocobHocTb Ob6yuvatowuics O6yuvatowuincs O6yuvatowuincs
oby4atoLlerocs cnocobeH OEMOHCTpUpyeT OEMOHCTpUpyeT
CaMOCTOATENbHO CaMOCTOSITENbHO CMocoBbHOCTb K CMOCOOHOCThL K
NPOAEMOHCTPUPOBATL | MPOAEMOHCTPUPOBATL | CaMOCTOSATENBLHOMY CaMOCTOSATENbHOMY
Hanuyme 3HaHun npu Hannyne 3HaHumn npu NPUMEHEHUI0
peLleHnn 3agaHum,

3HaHUNM Npu

NPUMEHEHNIO 3HAHWUI B
Bbl6ope crnocoba

pelleHn 3agaHun, | peLleHns HEM3BECTHbIX
npencTaBneHbl npeacTaBneHb aHanorm4HbIX TeMm, WNN HeCTaHZaPTHbIX
npenogasatenemM npenogasartenemM KOTOpble 3agaHvi v npu
BMecTe ¢ 0bpasLom BMecCTe C npeacTaensn KOHCYNbTaTMBHOM
UX peLueHust. obpasLom ux pelwerns. | npenogasaTenb, noaaepke B 4acTu
1 npu ero MEXOUCUUMMAMHAPHbIX
KOHCYIbTaTUBHON CBA3EN.
noaaepXke B 4actu
COBPEMEHHbIX
npobnem.
YMeTb OtcytcTBME Y Obyuvatowuics Obyuvatowmincs Obyuatowuincs
oby4atoulerocs OEeMOHCTpUpyeT nNpoaeMOHCTpUpyeT OeMoHCTpupyeT
CaMOCTOSATENTbHOCTU B | CaMOCTOATENbHOCTb B | CaMOCTOSITENIbHOE CaMOCTOATENbHOE
NPYMEHEHNN YMEHWUW NO | NPUMEHEHWUM YMEHUA | MPUMEHEHUE YMEHUI |  MPUMEHEHWE YMEHUI
NCMNONb30BaHUIO peLleHns y4ebHbIX pelleHns 3agaHuin, | pelleHns HEM3BECTHbIX
METOA0B OCBOEHNS 3agaHvii B MOSTHOM aHanormyHbIx Tem, UNN HecTaHZaPTHbIX
y4ebHON aNCUMNIVHBI. COOTBETCTBUM C KoTopble 3agaHvn v npu
ob6pasuom, npeacTaensn KOHCYNbTaTMBHOM
OaHHbIM npenogasarenb, nogaepxke
npenogasaTenem. 1 npu ero npenogasartens B 4acTu
KOHCYNbTaTMBHOMN MEXONCUUMMMHAPHBIX
noaaepXke B 4acTu cBsi3en.
COBPEMEHHBIX
npobnem.
Brnagetb HecnocobHocTb O6yuvatowuicsa O6yuvatowuincsa O6yuatowuincs
CaMOCTOATENbHO AeMOHCTpupyeT AeMOoHCTpupyeT OeMOHCTpupyeT
NposIBUTb HaBbIK CaMOCTOATENbHOCTb B | camMocTosiTeNbHOE CaMOCTOATENbHOE
peLleHns MOCTaBNEHHOW | NPUMEHEHNM HABbIKA MO | NPUMEHEHWE HaBblka | MPUMEHEHME HaBbIka
3agauum no 3aJaHnNAM, peLleHns 3aJaHuin, | peLleHust HEM3BECTHBbIX
cTaHgapTHoMy obpa3suy |pelueHne KoTopbIX ObINo| aHanornyHbIX TeMm, WUNN HeCTaHZaPTHbIX
NMOBTOpPHO. nokasaHo KOTophble 3aJaHvi u npu
npenogasatenemM npencraensn KOHCYNbTaTMBHOM
npenogasaTtenb, nogaepxke
1 npu ero npenogasartens B 4acTu
KOHCYbTaTMBHOM MeXONCUUNIMHAPHbIX
nogaepXke B yactu cBA3en
COBPEMEHHbIX
npobnem.
2. 2. Nepe4yeHb BONPOCOB M 3a4ay K 3Kk3aMeHaM, 3a4eTaM, KypCOBOMY NPOEeKTMPOBaHUIO, N1abopaTOpHbIM
3aHATUAM. O6pas3el ak3aMmeHaUMOHHOro 6unera.



MpyMepHbIN NepedYeHb BOMPOCOB K 3K3aMeHY
KomneTteHuua YK-1, MK-2:

1. Ponb MosienupoBaHus Py PEICHUH HAyYHbIX U MPOU3BOJCTBEHHBIX 3a/1au.

2. du3nyecKoe 1 MaTeMaTUYECKOE MOICIIMPOBAHUE.

3. [IpuMeHeHne BBIYUCIUTENIBHON TEXHUKU MTPU MAaTEMaTUYECKOM MOJIETMPOBAHUH.
4. Knaccudukanus BUJI0B MOJICITUPOBAHUS CHCTEM.

5. Ilogxoael K MOETITUPOBAHUIO CUCTEM.

6. TunoBkie CXeMbl MOJICIIMPOBAHUS.

7. Ortansl MojaenupoBaHus cucteM. llocTpoeHue KOHUENTYalbHBIX MOJEIEH CHUCTEM U UX

dbopmanuzanusi.

8. AnropuTMH3aIM MOJIENICH CUCTEM U UX MallMHHAasA peanu3anus. [loaydenue u nHTepnpeTanus
9. pe3ynpTaTOB MOACTUPOBAHUS CUCTEM.

10. ®opmanbHast MOJIETb OOBEKTA.
11. HenpepoiBHO-1eTepMuHUpOBaHHBIE MoJenH (D-cxemsr).
12. [luckpeTHO-aeTepMUHUPOBaHHBIE MoemH (F-cxembl).

13. JuckperHo-cTroxacTuyeckue Mozenu (P-cxemsr).

14, HemnpepoiBHO-cTOXacTrueckue Moaenu (Q-cxemsl)..

15. KomMmOuHupoBanHbie Moienu (A-cXeMsbl).

16. Marematnueckue Mojenu pemieHus  audGepeHINATbHBIX  YPAaBHCHHH, WHTETPAJIOB,
crenuanbHbIX (YHKIUH, UHTErpupoBaHue QYHKIUN KBagpaTypHbie hopmyibl, Mmetof ["aycca, Tpanenuu.

17. [ToHATHS TMHEWHOW U HEJIMHEHHON CUCTEMbI YPABHEHUN.

18. MeTonpl penieHus cucteM ypaBHeHui. [IporpaMmHuas peanusaiysi METOJOB PELICHUS] CUCTEM
YpaBHEHUM.

KomneTteHuus MK-2:

19. JlnHaMUYeCKre CUCTEMBI.

20. Camoopranuzaiiysi CHCTeM U 00paTHasi CBS3b.

21. SI3bIKM UIMHTALMOHHOTO MOJICIHPOBAHUS. 3aJaHNe BPEMEHH B MAITUHHOW MOJIEIIH.
22. Knaccnpukanusas3bikOBMOIETUPOBAHUS.

23. HIcTOYHUKUTIOT PEIIHOCTEMMOCTIMPOBAHHUS.

24. [TpenmymiecTBa M HEAOCTATKH MAIIMHHBIX SKCIIEPUMEHTOB.

25. Monenu B Buie areOpanvdeckiux MOJINHOMOB.

26. MopenupoBaHue ciaydyalHbIX BO3JAECHCTBUN HA CUCTEMBI U CIIy4alHBIX IPOLECCOB.
217. [TakeTsl MPUKIAAHBIX TPOTPAMM KaK HayUHBIH KaIbKYyISTOP.

28. [IpenmymiecTBa M HEJOCTATKH MAKETOB MPUKJIIAJIHBIX TIPOTPAMM.

29. MonenupoBaHus B MaKeTaxX MPUKIATHBIX IPOTPaAMM.

30. Henuneiinble ypaBHEHUS U UX METObI PELLICHUS.

31. MetonHbroToHa.

32. Mertonmnpocroiureparu.

33. Metoaxop.

34. MeToanoI0BUHHOTOIETICHUSI.

MpuMepHble NpakTuyeckne 3agayun (3aaaHns) n cuTyaLmm
KomneteHuus YK-1, MNK-2:
1. Co3aathb dain GpyHKLMIO BBIMMCAEHMA NNOLLAAN TPEYToNbHMKa No cxeme MepoHa.
_ =1
2. YNpocTuTb BbipaxkeHua B Matlab (< = Dl +3)
y"+2y'—8y = 3sint;

3.CmogenunpoBaTb ncnonbsys Simulink peweHuna 3agaun 3

y(0) =-1y(0)=-2.

x—1
——zx=1
4.PelunTbHEepaBeHCTBO 3

5. Haiitn anrebpanyeckyto v TPUroHOMETPUYECKYI0 GOpMbl Ynucna z = z, + z,. U3obpasutb uncna Z,, Z, u Z Ha
KOMMIEKCHOM NNOCKOCTU. 2= -i+3 z,= 4i

(1.2 1.06 6.7 W
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7. Pa3nosKnTb HECKONBKO pas B pag Pypbe pyHKumio f(X) C neprmosom 21 Ha uHTepBane [1T; -], yaepxusan 2, 4 n 8
uneHos paga. f(x)=e>

t x2+3 T 1d
X d
8. HaliTn nnHterpanbl pyHKUUK JX@ dX , .[ X ’ j X .
5 X+ox+1 " x

9. Pewntb cuctemy Y. NoctpounTb rpadmk pelueHmn

9, =3X, + X,

dxdt X1(0)=1 x2(0) =1
2

F == —4X1 - 2)(2

10.Co3patbdpaindyHKLMUIOHAXOKAEHUACUHYCA

y + 2y (x+1)°

11. Pewntb 3aaa4y Koww. MocTpounTb rpaduk peleHus. X +1

y(0)=0.5

12. CoctaButb Simulink-moaenbs nporpamme Matlab, peannsytoulyto BbluMCEHNE €€ 3HAYEHUI NPU 3a4aHHbIX

In2x+0,5
T
BXOAHbIX AaHHbIL , X1=0.564

x,=12.43

COS 3X — COS 2X "m(x + ZXZJ

lim
2X X—>00 X+1
13. Haiitt npegenbl GyHKUMM x=0 e” -1 ,

t

y'—6y"'+9y =4sin 8;
14. Cmogenuposatb Ucnonbays Simulink peweHua 3agaun

¥(0)=3,y'(0)=8.

N 0% f(x,y) - 3 3,2
15. HaitTn nponsBogHyto GyHKLMM T f= SIN XY +COS Y X - MoctpouTsb rpaduk
16. Coctasutb Simulink-mogenbs nporpamme Matlab, peanusytolyto BbluncaeHne e€ 3HaYeHUIN NPK 3aaHHbIX
|x — sin 2x|
z=— x=0
BXOAHbIX AAHHbI T , X1=0.564 x,=12.43

17. NocTponTb cMHYcoMaanbHyto BosHY B Simulink




O6pasey ak3ameHaLMoHHOro buneTta
[anbHEeBOCTOUHbIN FOCYAapCTBEHHbIM YHUBEPCUTET NyTEen COobLLEeHMS

DK3aMeHaMOHHEIH OomteT No «YTBEPKIAIO»
Kadenpa (k902)
O TUCIIUILIINHE 3aB. kadenpoit
Bricmas MmaTemaTuka
MaremaTruyeckoe MOJIESTUPOBaHHE CUCTEM U IIPOLIECCOB Bunorpanosa I1.B.,
IcemecTp,
. JUTsL HATIPABIICHHS TIOATOTOBKH / CIIEIUATLHOCTH I-p Gu3.- MaT. HAYK, TOIIEHT
y4eOHBIN TO1T
23.03.01. TexHOJIOTUS TPAHCIOPTHBIX MPOIIECCCOB «_» 20 T

1. ®u3nyecKoe 1 MaTEMATHYECKOE MOJIETMpOBaHue. (YK-1)

2 CoCTaBWUTb -MOZENbB NMPOrPaMMbl, PEaI3YIOLLYIO BbIYUCIEHUE €€ 3HAYEHMI NPU 334aHHbBIX BXOAHbIX
AanHbl (TTK-2)

3. uckperHo-croxactuueckue moaenu(I1K-2)




3. TecTtoBbIe 3apaHusa. OueHka no pe3ynbTaTtaM TeCTUPOBaHUA.



MpumepHble 3agaHns TecTa

3agaHve 1 (komneTeHuus)

3aganue 1( MK-2)

BcTaBuTb NponyLLeHHOe NoHATHE

[JeTepMUHUPOBaAHHbIE MOZENM OTPAXKAIOT MPOLLECCHI, B KOTOPbIX NpPeanosaraeTcs OTCYyTCTBUE BCAKUX
BO34eiCTBUN.

lpasusbHbie 8apuUAHMbI 0M8ema: CnyyYanHbix;

3apaHue 2 (MNK-2)
BepbanbHoOW Mmoaenbio ABnAeTCA:
1 ¢opmyna 3aKoHa BCEMUPHOTO TATOTEHUA
1 HomeHKnaTypa CrnMcKa TOBapoB Ha CKaage
M muanuenckmin npotokon
[ mopenb asTomobuns
V] c6OpHUK NPaBUA AOPOXKHOTO [BUMKEHMA

3agaHue 3 (YK-1)

MocnenoBaTeNbHOCTb 3TANOB MOAEIMPOBAHUA:
1: uenb

: 06BbeKT

: Mmogenb

! MeTog,

: anropuTm

: nporpamma

: SKCNEePUMEHT

: aHanu3

ONOUVP,WN

3agaHue 4 YK-1)
BbibpaTb NpaBUNbHbIM OTBET pe3yabTaTa AencTBUA KomaHgbl rowdim(A,1)

1 8 6
2 3 7

V12
03
1

3apgaHue 5 (MK-2)

BbibpaTb NpaBUAbHbIA OTBET

Mpwv onpeaeneHnn ra3oBoi NOCTOAHHOM ANA BO3AyXxa noayunnm R = 29.25. 3Has, 4TO OTHOCUTENbHAA NOrPELIHOCTb
3TOro paBHa 1 %, HalTK Npeaesbl, B KOTOPbIX 3aKkntouaeTca R.

029,21<R<293

[129,2<R<29.1

029 < R<30

29,22 < R <29,28

MonHbIN KOMMMEKT TECTOBLIX 3adaHui B KopnopaTneBHow TectoBol obonoyke ACT pasmelueH Ha cepsepe YT
OBI'YMC, a Takke Ha canTe YHuBepcuteTta B pasgene CO OBIYIC (o6pasoBaTensHas cpefa B IMYHOM KabuHeTe
npenogaeartens).



CootBeTcTBME MEXAy DanbHOWM N PEATUHIOBOW CUCTEMAMM OLEHUBAHMWS 3HAHWUIA, YMEHWUI, HABLIKOB U (UNK) onbiTa
[edATenbHOCTU, YCTaHaBNMBaEeTCs NOCPEACTBOM crneayoLlen Tabnuubi:

BEHb
Ob6bekT MokasaTenu oueHnBaHusA Ypose
OueHka pes3ynbLTatoB
OL/EHKM pe3ynbTaTtoB 00y4YeHus
obyyeHus
60 6annoB n meHee «HeynoBneTtsBopuTensHO» Hu3kuih ypoBeHb
. 74 — 61 6annos «YOOBNETBOPUTENBHO» MoporoBbi ypoBEHD

Obyuvatowuicsa =

84 — 77 6annos «XopoLLo» [MoBbILLEHHBIV YPOBEHb

100 — 85 6annos «OTANYHO» Bbicokuit ypoBeHb

4. OueHka oTBeTa obyyarowerocs Ha BONpochkl, 3agavy (3agaHve) aK3aMmeHaLMOHHOro buneTa, 3a4eTa,
KYPCOBOIO NPOEKTUPOBaHMUS.

OueHka oTBeTa o6yqarou1,er00ﬂ Ha BOMpocChbI, 3agavy (3ap,aHV|e) 3K3aMeHaLMOoHHOro bunera, 3ayeTta

Cop,ep>|<aHV|e LKanbl oueHnBaHuA

3rneMeHTbl oLeHNBaHMS HeynosnetBopuTtensHo | YOoBRneTBOpUTENLHO Xopouuo OTnuyHo
He 3auyteHo 3a4yTteHo 3a4TteHo 3auTteHo
CooTeeTcTBME oTBeTOR  |[1onHoe 3HaumTenbHbIe HesnaunTensHble  [lonHoe
hopMynMpoBKam HeCcoOoTBETCTBME MO MOrpeLLIHOCTM MOrpeLLIHOCTM COOTBETCTBUE
BOMPOCOB (3afaHuii) BCEeM BOMNpocam
c MonHoe 3HauuTensHoe HesHauntensHoe [CooTtBetcTBue
nggz;TﬁizTeanocm . |HecooreeTcTane HecooTBeTCTBUE HecooTBeTCTBUE KpuTepuio npm
A KpuTepuio. KpuTepuio Kputepwuio oTBETE Ha BCe
norvka oTeeTa. YMeHve
BOMpPOCHI.
YeTKO, MOHATHO, FPamMOTHO
n cBoboaHO n3naratb
CBOM MbICN




lMonHoe He3HaHne MmetoT mecTto NmetoT mecTo MonHoe
HOPMaTUBHOW 1 NPaBOBOMN |CYLLECTBEHHbIE HeCyLLIeCTBEHHbIE  [cooTBETCTBUE
6a3bl U cneymanbHON ynyLweHns (He3HaHue |ynyLieHus u OaHHOMY KpUTEPUIO
3HaHWe HOpMaTHBHbIX, nutepatypbl fonbLuen yactn us He3HaHue OTBETOB Ha BCe
NPaBoBbLIX AOKYMEHTOB U OOKYMEHTOB 1 OoTAenbHbIX BOMpPOCHI.
cneuymnansbHoun cnewumanbHon (eanHWYHbIX) paboT
nutepartypbl nutepaTtypsbl No n3 vncna
Ha3BaHuio, obszaTensHom
cogepxaHuio n T.4.).  [nutepatypbl.
YMeHue cBA3atb Teopuio  |YMeHune cBa3aTtb YMeHue cBsA3aTb MonHoe
C NPaKTUKOM paboTbl HE  |BOMPOCHI TEOPUN U BOMPOCHLI TEOPUU N [cooTBETCTBUE
nposiBnsieTcs. NPaKTUKN NPOSIBISIETCS [MPAKTUKM B AaHHOMY
YMeHuve yBaA3biBaTb peako OCHOBHOM Kputeputio.
TEOPUIO C NPaKTUKON, nposiBNsieTcs. CnocobHocTb
B TOM 4uMchne B obnactu WHTErpnpoBaTb
npod)eccuoHarnbHON 3HaHuAa U
paboTbl npvBnekaTb
cBefeHus n3
pasnuyHbIX

HavyHbIX cdhen

KayecTBO OTBETOB Ha
[OMNONHUTENbHbIE
BOMpPOCHI

Ha Bce gononHutenbHble
BONPOCHI NpenogaBaTerns
OaHbl HEeBEPHble OTBETI.

OTBeTbl Ha 6onbLuyto
4yacTb
OOMONHUTENbHbIX
BOMPOCOB
npenogasaTtens AaHbl
HeBepHO.

1. [aHbl HENonHble
OTBETbI Ha
OOMNOJTHUTENbHbIE
BOMPOCHI
npenogasaTens.

2. laH oguH
HEBEPHbIN OTBET Ha
OOMNOSNHNUTENbHbIE
BOMpPOCHI
npenogasaTens.

[aHbl BepHble
OoTBEeTbl Ha BCe
OONONHUTENbHbIE
BONPOCHI
npenogasartens.

MpumMeyaHne: nToroeas oueHka opMUPYeTCH Kak CpeaHsis apudmeTmyeckas pes3yrnbTaToB 311IeMEHTOB OLeHUBaHUSI.




