OueHouYHble maTepuanbl npu hopMmupoBaHUM paboymx nporpamm
aucumnnuH (moaynemn)

HanpaBneHue NnoAroToBKM / cneunanbHOCTb:  YNpaBneHue B TEXHUYECKUX CUCTEMAX
ﬂpO(twlnb / cneuvanuniauyva: yl'lpaBJ'IGHVIe B Npon3BOACTBEHHO-TEXHOJTIOTMYECKNX CUCTEMaX
HMCU‘M""MHa: MartemaTtnyeckoe mMmoaenmpoBaHue 0OBbEKTOB 1 cUCTEM ynpasleHusa

PopmMupyemMbie KOMNETEeHLUN: OlK-3
OrlK-4

1. OnucaHue nokasarenewn, KputepueB n LWWKan oueHnBaHuA KOMNeTeHLUN.

Mokasatenu u Kputepumn oueHmnBaHusa KoMneTeHumin

O6bekT YpPOBHU CCHOPMMPOBAHHOCTN KOMMNETEHL NI KpuTtepuii oueHnBaHns
OLLEHKM pe3ynbTaTtoB 00y4YeHus
O6yuatowuincs Huskun yposeHb YpoBeHb pe3ynbTaTtoB 0byyeHus
[MoporoBbi ypoBeHb He HWXe NoporoBoro

MoBbILIEHHbIN YPOBEHb
Bbicokuii ypoBeHb

LLIkanbl oueHMBaHUA KoMneTeHUnn npu cgayve 3adverta

LocTurHyTbin XapakTepucTtumka ypoBHS chOpMUPOBAHHOCTM KOMMETEHLNN LLikana oueHMBaHus
YPOBEHb
pesynbTara
obyueHusa
Moporosebii Obyuatowmics: 3auTeHo
YpPOBEHb - o6Hapyxun Ha 3a4eTe BCECTOPOHHME, CMCTEMATMYECKNE 1 rnybokme

3HaHWs y4ebHO-NporpaMMHOro Matepuana;

- gonycTun Hebornblume ynyLeHns B 0OTBETaxX Ha BONPOCH!,
CYLLIECTBEHHbLIM 0O6Pa30M HE CHUXaIOLLME UX KaYeCTBO;

- [OMYCTWI CYLWECTBEHHOE YMyLlUeHVe B OTBETE Ha OAMH U3 BONPOCOB,
KOTOpOE 3a TEM ObINO YCTPaHEHO CTYAEHTOM C MOMOLLIO YTOYHSIHOLLMX
BOMPOCOB;

- AOMNYCTUWI CYLLECTBEHHOE YNYyLIEHNE B OTBETAxX Ha BOMPOChHI, YacTb U3
KOTOpbIX OblNa ycTpaHeHa CTYAEHTOM C MOMOLLBIO YTOYHSIOLLMX

BOMpPOCOB
Hwusknn O6yvarowuiics: He 3ayTteHo
YPOBEHb - OOMYCTWI CYLLEeCTBEHHbIE YNYLLIEHUS NP OTBETaX Ha BCe BOMPOCHI

npenogasaTens;

- 06Hapyxwun npobenbl 6onee Yem 50% B 3HAHMAX OCHOBHOIO yyebHo-
nporpaMMHoro matepuana

OnucaHve LLKan oLueHnBaHns
KomneTeHUMn oBy4atoLLerocst oLeHMBaeTCs Creayolmm 06pasom:

MnaHupyemsblin CopepxaHue LwKanbl OLeHMBaHUs
YPOBEHb OOCTUTHYTOrO YpPOBHS pe3yrnbTrata 00y4eHuns

pesynbTaTos HeynoBneTBoputensHoO | YAOBRNETBOPUTEMBHO XopoLuo OTnunyHo
OCBOEHNA He 3auTteHo 3ayTeHo 3ayTeHo 3a4TeHo




3HaTb HecnocobHocTb Obyyatowniics Obyvarowuincs Obyvarowuincs
obyuvatowerocs crnocobeH OEMOHCTpUpyeT OEeMOHCTpupyeT
CaMOCTOSATENBHO CaMOCTOATENbHO CMOCOBHOCTL K CNocobHOCTb K
NpPOAEMOHCTPMpPOBaTh | MPOAEMOHCTPMPOBaTh | CaMOCTOSATENbHOMY CaMOCTOATENTbHOMY
HanuMyme 3HaHum npu Hanuyue 3HaHun npu NPUMEHEHMIO NPUMEHEHNIO 3HAHNI B
peLleHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHUN Mpu BblIGope crnocoba

KoTopble Obinn

KoTopble 6binn

peweHnn 3agaHun,

peweHna Hen3BeCTHbIX

npeacTaBneHbl npeacTasneHbl aHarnorm4HbIX Tem, UNN HecTaHZaPTHbIX
npenogaBatenem npenogasaTenem KoTopble 3aaHui 1 npu
BMecTe ¢ obpasLom BMeCTe C npeacTasnan KOHCYNbTaTUBHOM
UX peLueHus. 0bpasyom 1x peLleHus. npenogasaTenb, noaaepxke B 4actu
1 npwu ero MEeXONCUUNIMHAPHbIX
KOHCYIbTaTUBHON CBA3ENn.
noaaepke B 4acTtu
COBPEMEHHBIX
npobnewm.
YmeTb OTtcytcTBUE Y Obyuatowmiica Obyuvatowuincsa O6yuvatowuincs
obyuatowierocs OeMOoHCTpupyeT nNpoaemMoHCTpupyeT OeMOoHCTpupyeT
CaMOCTOATENBHOCTU B | CaMOCTOATENbHOCTb B | CaMOCTOSATENbHOE camocTodATeneHoe
NPUMEHEHUN YMEHWUW NO | MPUMEHEHUN YMEHUWA | MPUMEHEHUE YMEHUI |  NPUMEHEHWE YMEHUN
NCMNOMb30BaHMI0 peLleHns y4ebHbIX peLleHns 3aJaHuin, | peLleHUst HEM3BECTHbIX
METOA0B OCBOEHMS 3agaHui B NOJSTHOM aHarnorm4HbIX TeM, UNN HeCTaHZaPTHbIX
y4ebHOM OUCUUNIVHBI. COOTBETCTBMM C KOTophble 3aJaHvi u npu
obpasLom, npencTaensn KOHCYNbTaTMBHOM
OaHHbIM npenogasarenb, NnoaaepXxke
npenogaBaTenem. 1 npu ero npenojaBarerns B 4acTu
KOHCYbTaTUBHOM MEeXONCUUNIMHAPHbIX
nogaepXxke B Yyactu CBA3EN.
COBPEMEHHbIX
npobnem.
Bnapetb HecnocobHocTb Obyuvatowniics Obyuatowuincs O6yuatowuincs
CaMOCTOSATENbHO OeMoHCTpupyeT OEeMOHCTpUpyeT OeMOoHCTpupyeT
NPOsIBUTb HaBbIK CaMOCTOATENBHOCTb B | CaMOCTOATENbHOE camocTodATenbHoe

peLLeHns NOCTaBMeHHON

npumMmeHeHnn HaBblka Nno

npumMmeHeHne HaBblka

npnmMmeHeHne HaBblka

3agaym no 3aaHusaMm, peleHus 3agaHun, pelueHnsa Hen3BeCTHbIX
cTaHgapTHoMy 06pasLy | peLlueHne KOTOpbIX ObII0| aHanorm4yHbIX TeM, WUNKW HecTaHAapTHbIX
MOBTOPHO. nokasaHo KOTOpble 3agaHvin v npu
npenogaesartenemMm npeacraesnan KOHCyJ'IbTaTI/IBHOI7I
npenogasarens, nogaepxke
W npwu ero npenogasartens B 4actu
KOHCYNbTaTUBHOW MEXANCLMUMITMHAPHBIX
nopaepKke B 4acTu cBsi3el
COBPEMEHHbIX
npo6nem.

2. MepeyeHb BOMPOCOB M 3aAa4 K 3K3aMeHam, 3a4eTaM, KYpCOBOMY NPOEKTUPOBaHUIO, NaGopaTOPHbIM
3aHATUAM.

[MprMepHbIN NepeyeHb BOMPOCOB K 3a4eTy

KomneTteHuumsa OlMK-3:
1. Yto Takoe maTemaTnyeckas moaens?
[12 Yto Takoe cuctema?
[13 Kakume cBomncTBa npucywm cucteme?
[14 YTo Takoe BpeMeHHble CUCTEMbI?
[15 Yem oTnm4aeTcsa NoaxoA «Ceporo Awuka» oT nogxona «4epHOro Swuka»?
[16 Yem oTnmyatoTca napameTpbl OT NepeMEHHbIX?
[17 MNpunBecTn npumMepbl NpocTenLlen TIMHENHON CUCTEMBI.
(18 OnucaTtb MeToAUKY MaTeMaTN4eCcKoro MoaennpoBaHus.
[19 3ayeM HyxHa AekoMno3nuuna?
[110 Kakum o6pa3om MOXHO KnaccuduumpoBaTtb MaTeMaTuyeckne mogenm?



12. Yto Takoe nonoxeHne paBHOBECUS CUCTEMbI?

[013. Y70 Takoe yCTOM4YMBOCTL?

(014 Yem oTnmyaeTcsa acuMNTOTMYECKas YCTOMYMBOCTb OT YCTOMYMBOCTH MO JIsnyHoBY?
[015. YTo Takoe HeyCTOMUYMBOCTL?

[116. CKOMbKO MOMOXEHWI paBHOBECUS €CTb Y NIMHEWHOW CUCTEMBI?

0017. ns Yero HyxHa copmyna Kowmn?

[118. YTto Takoe MaTpuyHas aKCNoHeHTa?

[J19. Korga onepatop 06paboTku curHanoB siBASIETCSA NIMHENHbIM?

[J20. Kakon onepaTop siBNsieTcst CTauuoHapHbIM?

KomneteHuus OlK-4:
1. CKOMbKO NOMNOXEHWIN paBHOBECUSI MOXET ObITb Y HENNHENHOW CUCTEMBI?
2. Mprmepbl TUNNYHBIX HESTMHENHbIX SBIEHUN.
[13. Kakve npobnembl MOryT BO3HMKATb NPU PeLUeHNU HEFTMHENHON CUCTEMbI?
(4. Kakve dyHKUUM cnegyeT MCMonb3oBaTh A5 ONUCaHNSA HENIMHEVHbBIX CUCTEM C Lienbio n3bexaHusa npobnem
CYLLECTBOBaHWNA U €AUHCTBEHHOCTU peLleHnsa?
(5. Yem oTnuyaeTca nokansHas yCTOMYMBOCTb OT rrnobansHon?
[16. Yto Takoe nuHeapusaumns?
7. Kak nccnegoBaTb NONOXeEHUE paBHOBECUS HA NOKalbHYK YCTONYMBOCTL?
[18. Kakne metoapl nccrnenoBaHuns rnobanbHON ycTondnBocTy Bil 3HaeTe?
(9. MNMpumepbl TUMOB NONOXEHNN PaBHOBECUS CUCTEMbI BTOPOro nNopska.
[110. 3ayem HyXHbl IMHENHbIE MAaTPUYHbIE HEpaBeHCTBa?
[111. Kakum o6pasom MOXHO NPOBEPUTL, ABMSETCA MM MaTpuLa NosioXnTENbHO (OTpMuaTenbHO) onpeaeneHHon?
[112. MeToamKa nccrnegoBaHnst QUHAMUKN CUCTEMbl Ha NpMMepe MoAenu Nonynauum.
[113. YTto Takoe aBTOKONEGAHUA?
[114. Yem oTnnyaloTCcs HeNMHenHble konebaTernbHble CUCTEMbI OT NIMHENHbIX?
[15.C B 4em ocobeHHocTH budpypkaumm AHgpoHoBa-Xonda?
[116. Kakas cuctema ABnNseTCA XaoTM4eckon?
17. Onsa yero ncnonb3yloTca MeTod dyHKuMoHanos JlanyHoBa-Kpacosckoro n metog PasymnxunHa?
[118. B kakux cnydasx nydiwie ncnonb3oBatb MeToq dyHKunoHanos JianyHoBa-KpacoBCKOro, a B Kakmx — MeToz
PasymnxnHa?
[119. [Ins Yero HyxXeH AeCKPUNTOPHbIN MeToA?

3. TectoBble 3agaHus. OueHka no pesynbTaTtaM TECTUPOBaHUS.

I'Ipmmeprle 3agaHnda TecTa

3apanue 1 (OlK-3)
Bbibepute npaBunbHbIN BapuaHT oTBeTa.
Mo noBeaeHUIO MaTEMATUYECKUX MOAeNEeN BO BPEMEHU UX Pa3aenatoT Ha
0 [eTepMMHUPOBAHHbIE U CTOXacTUYECKUe
[0 cTaTM4yeckue U AuHaAMMUYeckKue
[0 HenpepblBHblE U ANCKPETHbIE
[0 aHanuTMYyeckne 1 UMUTaLMOHHbIe

3apaHue 2 (OlK-3)

BbibepuTe npaBunbHbI BapuaHT OTBeTA.

Ha kakoi s13blk gormkHa ObiTb "nepeBeaeHa" NpuknagHas 3agada Aans ee pelleHuns ¢ ucnonb3oBaHnem 9BM?
HedbopMarnbHbIi MaTeMaTUYECKNIA A3bIK

opMarnbHbI MaTeMaTUYECKUn 3blK

dopmarnbHbI PUINYECKUI A3bIK

HedbopManbHbI (OU3NYECKNI A3bIK

OoooOoo



3apganue 3 (OlK-3)

BbibepuTe npaBubHbIV BapuaHT oTBeTa.

B kakom cny4dae 3agaya maTemMaTU4ECKOro NporpaMMmnpoOBaHUS SIBMSIETCA JIMHENHOW?
ecnu ee uenesas (OyHKUNA NUHENHa

€CIn ee orpaHuyeHnst NMMHEeNHbI

ecnu ee ueneBasi (PyHKLMSA U OrpaHNYeHNA NINHENHbI

HeT npaBuUIibHOro oTBeTa

oooo

3apanue 4 (OlK-4)

BbibepuTe npaBunbHbIV BapuaHT OTBETA.

Kakon Tvn matematudecknx mogenemn ncnonb3yeT anropnutmbl?
AHanutunyeckume.

3HakoBble.

AmunTtaumnoHHsble.

[eTepMUHMpPOBaHHBbIE.

I o

3apanue 5 (OlK-4)

BbibepuTe npaBunbHbIV BapuaHT OTBETA.

YUTo Takoe napameTpbl CUCTEMBI?
(0 BenunuuHbl, KOTOpPasi BbIpaXxaroT CBOMCTBO UITN CUCTEMbI, UITK €e YacTuU, UNN OKpYyXKaloLen cpeabl.
[0 BenuuyunHbl, XapakTepusyLme 3HepreTuieckoe unmn NHOPMaLMOHHOE HaNoIHEHNE 3NEMEHTa Unn
noacucTeMbI.
[0 CeoKncTBa 3NeMeHToB 00beKTa.
[0 Benu4ymHbl, KOTOpPas XxapakTepusyeT AeNCTBUS, KOTOPbIE MOTYT BbINOMHATE OOBEKTHI.

3apanue 6 (OlK-4)
JlaHa cutyaumsi: ipy CO31aHUM MATEMATUYECKON MOJIENIH C MOMOILBIO COOTBETCTBYIOLIETO TPOrPAMMHOTO
MaKeTa U3MEHEHNE HEKOTOPOTO ITapaMeTpa CUCTEMBbI 3a71aHo 10 3aKOHY TapMOHHWYECKHUX KosieOanuid. [Ipu aTom
rpaduk U3MEHEHHS MapaMeTpa BRITJISAUT KaK MOCIeI0BATEIbHOCTh COBMEIIIEHHBIX MPSMBIX Pa3HOr0 HAKJIOHA.
Owwnbka MoaenMpoBaHus B 3TOM Cllydae COCTOUT B TOM YTO:

[0 3agaH CrvwKoM Manblii Lwar gUCKpeTn3aumm.

00 3agaHo cnuwkom 6onbLUIoe 3Ha4YeHne apryMeHTa.

00 HenpaBunbHO BblYUCTIEHA PYHKLNS.

MonHbBIN KOMMNEKT TECTOBbLIX 3a4aHUN B kopriopaTuBHoM TecToBon obonoyvke ACT pasmelleH Ha cepsepe YUT OBIYTIC,
a Takke Ha canTe YHuBepcuteTa B pasgene CLO OBIYIC (o6pa3oBaTtenbHas cpeaa B NMMYHOM KabuHeTe
npenogasarens).

CooTtBeTcTBME Mexay 6arnbHON CUCTEMONM U CUCTEMON OLIEHNBAHUS NO pe3ynbTaTaM TECTUPOBAHUS yCTaHaBNMBAaETCA
MOCPEACTBOM crieaytoLlent Tabnuubl:

Ob6bekT [NokasaTenu oueHMBaHUA OueHka eipl(')li'?::OB
OLEHKM pe3ynbTaTtoB 0by4eHus pesy
obyyeHus
60 6annoB n meHee «HeygoBneTBopuTEnsHO» Hu3kuin ypoBeHb
. 74 — 61 6annos «Y0BMNeTBOPUTENBHO» [Moporosbin ypoBeHb
Obyvatowuics =
84 — 75 6annos «XopoLlo» MoBbLILEHHBIV YPOBEHb
100 — 85 6annos «OTnnYHO» Bbicokui ypoBeHb

4. OueHka oTBeTa obGy4alollerocs Ha Bonpochkl, 3agavy (3agaHue) ak3aMeHaUUOHHoOro 6uneTa, 3a4eTa,
KypPCOBOIO NPOEeKTUPOBaHMUsI.

OueHka oTBeTa oby4daroLLerocsi Ha BONMpockl, 3agavy (3agaHue) akdameHaumMoHHoro bunera, 3ayerta

CopeprxaHue LwKanbl OLeHUBaHNUS
BneMeHTbI OLeHMBaHNS HeynoBneTBoputensHO | YA0BNEeTBOPUTENLHO XopoLuo OTnunyHo
He 3ayTteHo 3ayTeHo 3ayTeHo 3a4TeHo
CooTeeTcTBMe oTBeTos  |[10MHOE HECOOTBETCTBME | 3HaUNUTENbHbIE HesHauutenbHble  [[NonHoe
hopMynMpoBKam no BCEM BOMpocam NMOrpeLUHOCTH NMOrpeLUHoOCTH COOTBETCTBUE
BOMPOCOB (3a4aHuim)




CTtpykTypa,
nocnegoBaTenbHOCTb U
rioruka oTseTta. YMeHue

[NonHoe HecooTBETCTBME

KpUTEPWIO.

3HaunTenbHoe
HEecooTBEeTCTBUE
KpUTEPUIO

HesHaunTenbHoe
HECOOTBETCTBME
KpUTEPWUIO

CooTBeTCTBUE
KpUTEPMIO NpK
OTBEeTe Ha Bce

BOMPOCHI.
YeTKO, MOHSITHO, rPamMOTHO
1 cBO6OOHO M3naratb
CBOW MbICIN
lMonHoe He3HaHue NwmeloT mecto NmetoT mecTo MonHoe
HOpMaTUBHON U CyLLIEeCTBEHHbIE HeCyLleCTBEHHbIE [COOTBETCTBUE
npaBoBow 6a3bl 1 ynyLieHus (He3HaHue |ynyweHusa w OaHHOMY KpUTeputo
3HaH1e HOPMaTUBHBIX, cneumanbHOM GonbLuel YyacTu n3 He3HaHve OTBETOB Ha BCce
NpPaBOBbIX A4OKyMEHTOB 1 | TMTEPaTypbl FOKYMEHTOB W oTAenbHbIX BOMPOCHI.
creumanbHoi NnTepaTypbi crneuuanbHo (eAnHMYHBIX) paboT
nuTepartypbl Mo n3 yucna
Ha3BaHuIo, obs3aTensHom
cogepXaHuio U T.4.).  |nuTepaTypbl.
YMeHune cBsaizaTb TEOpUIO|YMEHNE cBA3aTb YMeHune cBasaTb MonHoe
C NpakTUKon paboTbl HE |BOMPOCHI TEOPUM U BOMPOCHI TeEOpUU N [cooTBeTcTBUE
nposiBnsieTcs. NPaKkTVKN NPOSIBNSAETCS [MPaKTUKM B OaHHOMY KpUTEpUIO.
YMeHue yBA3bIBaTb penko OCHOBHOM CnocobHocTb
TEOpWIo C NPaKTUKOW, nposBnAeTcs. WHTEerpupoBaTb
B TOM Yucne B obnactu 3HaHUS U
npodeccuoHansLHoOn npvenekatb
paboTbl cBedeHuns n3
PasnmnYHbIX HAaY4YHbIX
cdep
Ha Bce OtBeTbl Ha 6onblyo  |1. aHbl HenonHble |[daHbl BepHble
OOMONHUTENbHbIE yacTb OTBEThI Ha OTBETHI Ha BCe
BOMNPOCHI OOMNOJSTHUTENBHbIX OOMONHUTENbHbIE  |AONOMNHUTENbHbIE
npenogasartens AaHbl  (Bonpocos BOMNPOCHI BOMNPOCHI
HeBepHble OTBETHI. npenogaeaTtens gaHbl [NpenogaBaTens. npenogasarens.
KauyecTtBO OTBETOB Ha HEBEpPHO. 2. ﬂ.aH oauvH

AonoNHnTeIbHbIE
BOMpPOCHI

HeBepHbIN OTBET Ha
OOMONHUTENbHbIE
BONPOCHI
npenogasartens.

I'Ipmmeanme: nToroeas oueHka (bOle/IpyeTCFI KaK cpegHAaA apmcbmequeCKaﬂ pe3ynbTaTtoB 3J1IeMEHTOB OLeHNBAaHUA.




