OueHoYHbIe MaTepuanbl npu hopMmupoBaHUM paboyumx nporpamm
avcumnnuH (moaynen)

HanpaBneHue noaroTtoBku / cneumManbHOCTb: TexHocdepHasn 6e3onacHOCTb
Mpodunb / cneunanusaums: Qkonornyeckasi 6e3onacHoCTb B TexHocdepe
OvcuunnuHa: MaTemaTnyeckoe MoAenMpoBaHMe TEXHOCMEPHbLIX NPOLIECCOB U yNpaBnieHne puckamu
dopmupyemMbie KOMNETEHUUN: MK-1
MK-4
MK-5

1. OnucaHune nokasaTeneun, KPUTEPMERB U LUKaN OLEHMBAHUA KOMMNETEeHLMNA.
lMokasaTenu v KpUTEPMM OLLEHMBAHMWS KOMMNETEHLNIA

ObbekT YpPOBHU CCHOPMMPOBAHHOCTM KOMMNETEHL NI Kputepuin oueHuBaHus
OL/EHKM pe3ynbTaTtoB 00y4YeHus
Obyuvatowuicsa Hnskun yposeHb YpoBeHb pe3ynbTaTtoB 0byyeHus
Moporosbii ypoBEHb He HWXe noporoBoro

MoBbILIEHHbIN YPOBEHb
Bblcokni ypoBeHb

LLIkanbl oueHMBaHUA KoMNeTeHUnn npu cgadve aKk3amMmeHa 1 3a4eTa C OLIEHKOM

HocturHytein XapakTtepucTtumka ypoBHS chOpMUPOBAHHOCTH LLikana oueHnBaHus
YPOBEHb KOMMeTeHLN 3K3aMeH unu 3a4eT C
pesynbTarta OLIEHKOM
obyyeHus
Huakui Obyuatowuincs: HeynoBneTBoputensHo
YPOBEHb -0bHapyxwun npobernbl B 3HaHWAX OCHOBHOIO y4ebHO-NporpaMmMHOro
MaTepuana;

-A0NyCTMI NPUHUUNManbHbIE OWNOKN B BbINOMHEHUN 3a4aHNN,
nNpeaycMOTPEHHbIX MPOrpaMmon;

-He MOXET NPOAOIIKNUTL OByYeHne WM NpUCTYNuTb K
npodeccnoHanbHON AeATENbHOCTN MO OKOHYaHWW nporpammel - 6e3
OOMONHUTENbHBIX 3aHATUIA NO COOTBETCTBYIOLLEN ANCLUNITUHE.

MoporoBkbin Obyvatowuiics: YoBneTBOpUTENLHO
YPOBEHb -06HapyXun 3HaHMe OCHOBHOTO y4ebHO-NporpaMMHOro martepuvana B

06BbEMe, He0OX0AMMOM ANs fanbHenwen y4ebHol 1 NnpeacTosLwen

npodeccnoHanbHon oesTenbHOCTHY;

-CNpaBnseTcs C BbIMOMHEHMEM 3a4aHUN, NPeayCMOTPEHHbIX

nporpamMmmom;

-3HaKOM C OCHOBHOWN nuTepaTypow, pEKOMEeHA0BaHHON paboyen

nNporpaMmon AUCLUNINHBI;

-00NyCTWI HETOYHOCTU B OTBETE Ha BOMPOCHI U NP BbINOHEHUN

3agaHuii No  y4ebHo-NporpammMHOMY Matepuany, Ho obrnagaet

Heob6XoOUMbIMM 3HAHUSIMW ONSA X YCTPaHEeHUs Nog, pyKOBOACTBOM

npenogasarens.
MoBbiweHHbIn | OByyatoLWwnics: Xopouo
YypOBEeHb - 06HapyXwun NonHoe 3HaHne y4ebHOo-NporpaMMHOro MaTepunana;

-yCrMeLLHO BbINOMHUN 3a4aHus, NpeayCMOTPEHHbIE NPOorpaMmMorn;
-yCBOMI1 OCHOBHYIO NuUTepaTypy, peKkoMeHAoBaHHY0 paGoyei
nporpamMmon AUCLUMUNIHBI;

-rnokasan CUCTeMaTUYeCKNIN XxapaKkTep 3HaHUi y4eBHO-NporpaMMHOro
maTepuana;

-CNocoBeH K CaMOCTOSITENBLHOMY MOMOSTHEHUIO 3HaHWIA MO
y4ebHO-NporpaMMHOMY MaTepuany 1 06HOBIIEHWIO B XO4e AalibHenLwen
y4yeBHo paboTbl M NpodeccnoHanbHON AesTeNbHOCTU

Bbicokuin O6yvatowuiicst: OTnn4Ho
YPOBEHb -0B6HapyXun BCECTOPOHHME, CUCTEMATUYECKUE U MYyDOKNE 3HAHUS
y4ebHO-NporpaMMHOro matepuana;

-ymeeT cBOOOHO BLINOMHATE 3a4aHusi, NPegyCMOTPEHHbIE
nporpaMmmonm;

-03HaKOMUIICS C AOMNOMHUTENBbHON NUTEpPaTYpOW;

-yCBOWS B3aMMOCBSI3b OCHOBHbIX MOHATUI AUCLMMANH N UX 3HaYeHne
ans npuobpeTtennsa npodeccuy;

-NposABMN TBOPYECKNE CNOCOOHOCTM B NOHUMaHNN
y4yebHOo-NporpaMMHOro Matepuana.




OnvcaHue LwKan oLeHnBaHus
KomneTeHumn oBy4atoLerocsi oLeHMBaeTcs creaytowmm o6pasom:

MnaHupyembIn

CopepxaHue LKanbl oLeHUBaHWs

YPOBEHDb OOCTUTHYTOrO YPOBHSA pe3yrnbTata 06y4eHus
pesylbTaTon HeynoBneTBoputensHo | YOoBNeTBOPUTENBHO XopoLuo OTnuyHo
OCBOEHUA He 3auteHo 3auTteHo 3auTteHo 3auTteHo
3HaTb HecnocobHocTb OO6yuvatowniics Obyuvatowmincs Obyuatowuincs
obyuatoLlerocs cnocobeH OeMOHCTpupyeT OEeMOHCTpUupyeT
CaMOCTOSITENBHO CaMOCTOSATENBHO CNOcOOHOCTb K CNocoOHOCTb K
NPOAEMOHCTPUPOBATb | NPOAEMOHCTPUPOBATL | CaMOCTOSATENbHOMY CaMOCTOATENbHOMY
Hanuumne 3HaHWM Npu Hanuune 3HaHW Npu NPUMEHEHUIO NPUMEHEHMUIO 3HAHWU B
peLLeHun 3agaHnin, peLLeHnn 3agaHni, 3HaHWUIN Npu BblOOpe cnocoba
KoTopble Obinn KoTopble Obinn pelleHnn 3agaHni, | pelleHnst HEM3BECTHbIX
npeacTaBneHbl npeacTaBneHbl aHanornyHbIX TeMm, WNKW HecTaHOAPTHbIX
npenogaeartenem npenogaeaTtenem KoTOopble 3agaHun u npm
BMeCTe ¢ 06pasLom BMECTE C npeacTaBnsn KOHCYNbTaTUBHOWN
NX peLUeHMsI. 06pasLoM MX peLLeHus. npenogaeaTenb, noAanepkke B 4acTtu
W npu ero MEXANCUUMIMHAPHbIX
KOHCYNbTaTUBHOM cBA3en.
Nnoaaepkke B 4acTtu
COBPEMEHHbIX
npobnem.
YMeTb OTtcytcTBHE Y Obyuvatowmica O6yuvatowuincsa O6yuatowuincs
obyuatoLlerocs AEMOHCTpUpyeT NPOAEMOHCTPUpYeT OEMOHCTpUpyeT
CaMOCTOSATENbHOCTU B | CAMOCTOSITENBHOCTb B | CaMOCTOSATENbHOE caMoCTOSITENbHOE
NPUMEHEHUN YMEHWUI MO | MPUMEHEHUN YMEHUIN | NPUMEHEHNE YMEHUI |  NPUMEHEHNE YMEHWIA
MCMNONb30BaHUIO peLueHus y4ebHbIX pelleHuns 3agaHni, | peleHns HeM3BECTHbIX
METOO0B OCBOEHUS 3a7aHui B NOSTHOM aHarnornyHbIX Tem, UNN HecTaHZaPTHbIX
y4eBHON ONCLMNITNHBI. COOTBETCTBUN C KoTopble 3agaHui u npu
o6pasuom, npeacTaBnsn KOHCYNbTaTUBHOWN
OaHHbIM npenogaeaTenb, noaaepke
npenogaBaTenem. 1 nNpu ero npenogaBaTens B YacTu
KOHCYNbTaTMBHOM MEXANCUUMINMHAPHBIX
noagepXke B 4actu CBA3EMN.
COBPEMEHHbIX
npobnewm.
BnapeTtb HecnocobHocTb O6yvarowuiics Obyvatowuiics Obyvatowuics
CaMOCTOSTENbHO OEeMOHCTpUpyeT OEeMOHCTpupyeT OEeMOHCTpupyeT
NPOsiIBUTb HaBblK CaMOCTOATENBHOCTbL B | caMocTosiTenbHOe camocTosiTenbHoe

peLlleHnsa noctaBneHHOM
3apayu no

cTangapTHomy obpasuy
NOBTOPHO.

NPUMEHEHNM HaBblka Mo
3agaHunamMm,
peLleHne KOTopbIX GbIno
nokasaHo
npenogaeartenemM

NpUMeHeHVe HaBblka
peleHus 3agaHum,
aHanorn4HbIX Tem,

KoTopble
npeacrasnsn
npenogasaTenb,
n npu ero
KOHCYIbTaTUBHON
nogaepxke B 4actu
COBPEMEHHbIX
npobnewm.

npUMeHeHe HaBblka

peLLeHns HEN3BECTHbIX
NN HecTaHZapPTHbIX

3afaHun n npm
KOHCYNbTaTUBHOW
noanepxke

npenopasaTens B 4acTu

MEXAUCUMMINHAPHBIX
cBsA3en

2. nepequb BOMPOCOB U 3apaY K 3K3aMeHaM, 3a4eTaM, KYypCcoBOMY NPOEeKTUpoBaHUIO, na6opaTopr|M




3aHATUAM. Ob6pasel, 3IK3aMeHaLUMOHHOro bunera.

MprMepHbIN NepeyeHb BOMPOCOB K 3K3aMeHY.
KomneteHuus MK-1
1. ToHATHe mopenu.

2. OO6DBEKTbI, Uean u MetToabl MOAEINPOBAHUA.

3. KomnbloTepHble U MaTeMaTUYECKNE MOLENMN.

4. Twvnbl MaTeMaTUYECKMX MOAENEN: CTPYKTYPHbIE U GYHKUMOHA/bHbIE, ANCKPETHbIE U HEMPEPbIBHbIE,
JINHEWNHbIE N HEJIMHENHbIE, AeTEPMUHNPOBAHHbIE U BEPOATHOCTHbIE.

5. PerpeccuMoHHble, MMUTAUMOHHbIE N KAYeCTBEHHbIE MOAENMN.

6. CoBpemeHHas KnaccudpuKaums moaenen

7. Cneuundunka mogennpoBaHuA TexHocepHbIX NPOLECccoB

8. CopeprkatenbHaa moaenb.

9. Cneumndurka mogennpoBaHNA TEXHUYECKUX CUCTEM.
KomneteHuyusa MNMK-3
1. dopmynmpoBaHne maTemaTMYeCcKOM 334341, 3a4a4m aHanm3a n cmHTesall. OnpegenAolme COOTHOLWEHMA.

10. Moabop amnupuyeckon dopmynbl
11. MopaennpoBaHne 3/IEMEHTOB CJ/IOKHbIX CUCTEM, YCJIOBUA N NPOLLECCOB UX PYHKLMOHUPOBAHMA.
12. OcHOBbI MOAENNPOBAHNA CUCTEM
13. dnemeHTbl TEOPUM NoL0bUA
14. 3tanbl pa3paboTku moaenei
15. leKomMno3numa n KOMNo3numna mogenen.
16. UmutaumoHHoe mogenmpoBaHue. CyLlHOCTb UMUTALMOHHOIO MO4ENNPOBAHMA
KomneteHuus MNMK-4
NaoeHTUdMKaLmMa maTteMaTUYeCcKMX Mogenen.
17. Bbl4MCAUTENBHBIN 3KCNEPUMEHT NPU MOLENNPOBAHUN CUCTEM.
18. OcHOBHble 3Tanbl MaTeMaTUYeCKOro MoAeIMpoBaHUA.
19. MpoBepKa afAeKBAaTHOCTU MaTeMaTMYecKol moaenn. ObpaboTKa M aHaM3 pPe3yNbTaToB MOLAENPOBAHUA
CUCTEM.
20. AHanuUTUYECKNE MOAENN CIOXKHbBIX CUCTEM.
21. KpaeBasd 3agaya. Matematuyeckoe mogennpoBaHue GUanyeckmx npoLeccos.
22. 3aKOHbl COXpaHEeHMA MaCCbl, UMMNYNbCA U IHEPTUM B MAaTEMATUYECKUX MOAENAX.
23. MatemaTuyeckoe moae/IMpoBaHMe 3KO0MMYECKUX NPOoLLeCcCoB.
24. MatemaTmnyeckoe moaenmpoBaHne CTOXaCTUYECKUX CUCTEM.
25. MaTemaTtuyeckoe moaennpoBaHue TexHocdpepHbIX NPOLECCOB.
26. MatemaTuyeckme mogenun ruaporasognHaMmKK.



O06paseLy, 9k3aMeHaLNoHHOro duneta

[lanbHEBOCTOYHbIN rOCYAapPCTBEHHbIA YHUBEPCUTET NyTEN COOBLLIEHMS

Kadeapa Sk3amMeHauMoHHbIN 6uneTt Ne «YTBEpPXKOAO»
(k901) TexHocdhepHas no gucuunrvHe 3aB. kacpeapon
©e3onacHocTb MaTemaTtnyeckoe moaennpoBaHne TeXHOCHEpPHbIX AxTtamoB M.X., o-p 6uon.
3 NpOLECCOB W ynpaBfeHne puckamm HaykK, CHC
cemecTp, y4ebHbIN rog AnNs HanpaBneHust NOAroTOBKM / cneunanbHOCTH «__» 20 .

20.04.01 TexHocdhepHasi 6e30nacHOCTb
npodune/cneunanmsaums
Okonoruyeckasn 6e3onacHoCTb B TeXHocdepe

1. Cneuuduka mogennpoBaHua TexHocdepHbix npoueccos(MK-1)

2. dnemeHTbl Teopumn nogobus (MK-3)

3. [poBepKa afeKBaTHOCTM MaTemaTmyeckon moaenu. ObpaboTka M aHaNU3 pesynbLTaToB MOAeIMPOBaHUSA
cuctem. (MK-4)

MpumeyaHue. B kaxxaoM ak3ameHaLMOHHOM BuneTe SOmMKHbI NPUCYTCTBOBAaTL BOMPOCHI, CMOCOOCTBYOLLNX
dopMmpoBaHMIO y 0by4atoLerocs BCeX KOMMNETEHLMIA NO AaHHOW ANCUUNIINHE.
3. TecTtoBble 3apgaHus. OueHKa No pe3ynbTaTtaM TECTUPOBaHUA.
MpumepHble 3agaHnsa  TecTa
3apanwue 3 (MK-1)
VYKakuTe NpaBUIbHBINA OTBET
I[I/IHaMI/I‘IeCKOG MpOorpaMMUPOBAHUEC — 3TO METOJ PECIICHUS 3a1a4UH ITYTEM
pa36neﬂuﬂ Ha HECKOJIbKO 1o/3aaaY, PeKYPPEHTHO CBA3AaHHbIX MEXKAY co0oii
OIITUMU3alIuN I.[eJ'IeBOﬁ (1)YHKL[I/II/I Ha MHOKECTBC JOIIYyCTUMBIX peH.IeHI/Iﬁ
MTOCTPOCHHSA Tpada COCTOSTHAN
OCTPOCHUA (PU3UIECKON MOIeNn

3apaHue 2 (IMK-2)
VYkakuTe NpaBUIbHBINA OTBET
ba30BbIM IPUHIUIIOM JUHAMHUYECKOIO IIPOIrPaMMUPOBAHUS SIBIISIETCS
NPHHLUI onTUMaNbHOCcTH Besimana
npuHuun ITapero
IIPUHLIMII IOPOTOBOCTH
MPUHIUI aKTyaTH3aluu

3apaHwue 3 (MK-4)
VYKakuTe NpaBUIbHBIC OTBETHI
[Tpumeps! 3a1a4 TMHAMHYECKOTO IPOTPaMMHUPOBAHUSL:
3asia4ya o0 HaliMe pa0OTHHKOB
3aava ynpaBJeHus 3a1acaMu
TpaHCIIOPTHAS 3a]a4ya
3a1ada 00 MCTIOIB30BaHUH CHIPBS




MonHbIN KOMMNNEKT TECTOBbLIX 3a4aHuIA B KOpnopaTuBHON TecToBol ob6onoyke ACT pasmelleH Ha cepsepe YUT
OBIYTIC, a Takke Ha cante YHuBepcuteTta B pasgene COO [OBI'YTIC (obpa3oBaTenbHasi cpeaa B IMYHOM KabuHeTe

npenogasarens).

CooTteeTcTBUE MeXaY BanbHON CUCTEMOM U CUCTEMOW OLIEHMBAHWS MO pe3yrnbTaTaM TECTUPOBaHWUS yCTaHaBNMBaeTCH
nocpeacTBoM crnegyoLen Tabnuubi:

O6bekT MNoka3aTenu oueHnBaHuA OueHka YpoBeHb
OLEHKU pe3ynbTaTtoB 00y4YeHus pesyrnbTaros
00yyeHus
60 6annoB n meHee «HeynoBneTtsBopuTensHO» Hun3kuin ypoBeHb
06 . 74 — 61 6annos «Y0BNEeTBOPUTENBHOY [MoporoBbIN ypoBEHb
YHAIOLLINCA 84 — 75 6annos «XopoLlo» [MOBbILLEHHbIN YPOBEHb
100 — 85 6annoB «OTnnYHO» Bbicokui ypoBeHb

4. OueHka oTBeTa obyu4alollerocs Ha Bonpochl, 3agavy (3agaHve) ak3aMeHaLMOHHOro 6uneTa, 3a4eTa,
KYpPCOBOIO NPOEeKTUPOBaHMUSI.

OueHka oTBeTa oby4atoLLerocsi Ha BONpocChl, 3agavy (3agaHne) ak3aMmeHaunoHHoro ounera, 3aveta

CogaepxaHue LwKanbl OLeHMBaHWS

BneMeHTbl OLleHNBaHUS HeynoBnetBopuTtensHo | YOoBReTBOPUTENbHO XopoLo OTnunyHo
He 3auteHo 3auTteHo 3auTteHo 3auTteHo
COoOTBETCTBME OTBETOB lMonHoe HecooTBeTCTBMNE |3HAYUTENbHbIE HesHauntenbHble |[[MonHoe
chopMynMpoBKam no BCeM BOMNpocam NMOrpeLUIHOCTH MOrpeLuHoCTn COOTBETCTBME
BOMNPOCOB (3agaHni)
CTDVKTVDA MonHoe HecooTBeTCTBME |3HAunUTENbHOE HesHauntenbHoe |CooTBeTcTBME
PyKTypa, KpuTeputio. HecooTBeTCTBME HEecooTBeTCTBUE KpUTEpUIo npu
nocrnenoBaTenbHOCTb U
KpUTEPUIO KpUTEPUIO OTBeTe Ha Bce
noruka oteseTta. YMeHue
BOMPOCHI.
YeTKO, NMOHATHO,
rpamoTHO 1 cBOGOAHO
nanaratb CBOW MbICIU
MNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MonHoe
HOPMaTUBHOW 1 NPaBOBOMN | CYLLECTBEHHbIE HeCyLLLeCTBEHHbIE | COOTBETCTBME
©asbl 1 cneumnansHOM ynylieHus (HeaHaHue |ynyuieHus u OaHHOMY KpUTEpUIo
3HaH1e HOPMaTUBHLIX, | yrepaTypl Bonbluen YactTu U3 He3HaHve OTBETOB Ha BCE
npasoBbIX JOKYMEHTOB 1 [IOKYMEHTOB U OTAENbHbIX BOMPOCHI.

crneunanbHon
nutepatypb!

cneuynanbHomn
nutepatypbl no
Ha3BaHUIo,
coaepXaHuo 1 T.4.).

(eanHUYHbIX) paboT
M3 yucna
obs3aTenbHom
nuTepartypbl.

YMeHue yBs3biBaTb
TEOopPUIo C NPaKTUKOWN,

B TOM 4ucre B obnactu
npodeccnoHanbHoOn
paboThl

YMeHue cBs3aTb TEOPUIO
C NpakTVKoi paboTbl He
nposBnsAeTcs.

YMeHne cBa3aTthb
BOMpPOCHI Teopun 1
NPaKTUKN
nposiBnsieTcs peako

YMeHune cBa3aTthb
BOMpPOCHLI TEOPUN 1
NPaKkTUKN B
OCHOBHOM
nposiBNsAeTCA.

MonHoe
COOTBETCTBUE
AaHHoMY
KpuUTepuio.
CnocobHocTb
WHTEerpupoBaTb
3HaHuSa ”
npvenekaTb
cBefeHuns 13

pPa3fmiM4HbIX
HavuHhix cdhen




KayecTBo OTBETOB Ha
AononHuTernbHbIe
BOMNpPOCHI

Ha Bce gononHuTenbHble
BOMPOCHI NpenoAaBaTerns
[aHbl HEBEpPHbIE OTBEThI.

OTBeTbI Ha 6onbLUyo
YacTb
AOMNOMHUTENBHbIX
BOMPOCOB
npenogasaTtens AaHbl
HeBepHO.

1. [laHbl HENonHbIE
OTBETHI Ha
OONONHUTENbHbIE
BOMPOCHI
npenogasatens.
2. JaH oauH
HEBEPHbIN OTBET
Ha
OONOSTHUTENbHbIE
BOMPOCHI
npenogasatens.

[aHbl BepHble
oTBEeTbl Ha BCe
OOMONHUTENbHbIE
BOMpPOCHI
npenogasartens.

MpumeYaHue: nToroeasi oLeHka oOPMUPYETCS Kak cpeaHsis apudmeTnyeckas pedynbTaToB 3/1EMEHTOB OLEHMBAHMS.




