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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl
CdopmupoBaTb KomMneTeHUMM oby4varowmxca B 06nactm naeHTumkaumm quHaMmn4yeckmx oobeKTOB.
lMoarotoBka K CaMOCTOSITENbHOMY MpPOLIECCY MOCTPOEHUS MaTeMaTU4eCKMX MOAENen pasfiI4yHoro
Knacca MnpoLeCCOB M CMUCTEM Ha OCHOBE pe3yribTaTOB 3KCMEpUMEHTa. V3yuyeHne OCHOB M MeToaoB
NMOCTPOEHUSI MaTeMaTUYECKUX MOAeNen 0ObeKTOB yNpaBeHUs U METOOOB ONpeaerieHnst napameTpoB
MOZenen aAng peweHnst 3agad aHanmsa U cMHTe3a CMCTEM YrpaBrieHus.

1.3. 3agaum gucumnnuHbI

e PackpbiTb BCe BO3MOXHble CMNOCOObl 006pPabOTKM AaHHbIX 3SKCNEPUMEHTA C LUEMbi NonyyYyeHus
afeKBaTHbIX MaTeMaTU4YeCKUX MoAeNnen TexXHONOorm4yeckmx OOBbEeKTOB W CUCTEM PasfIMYHOIO YPOBHS WU
Ha3Ha4yeHus.

o ®dopmupoBaHue HaBbIKOB MCcnonb30BaHNS MeTOOuK  annapaTHO-NPorpaMMHbIX  CPeAcTB
MOZENUPOBaHNS, MOEHTUMUKALMM U TEXHNYECKOTO ANArHOCTUPOBAHUS CTaTMYECKMX OOBEKTOB pasriMyHOM
hmsmyeckon npupoasbl.

1.4. I'Iepequb nnaHnpyembixX pe3ynbTaToB o6yqum| no gaucunniunHe, COOTHeCeHHbIX C
nrnaHnpyembiMu pe3yribtTataMmn oCBOeHUA oﬁpasoBaTeanoﬁ nporpamMmmbl

Koa

OT1an hopmmpoBaHus
KOMMeTeHL MK dopmynupoeka KoMneTeHL MK

MK- 16 CNocobHOCTLIO npoBOAMUTb MaTemMaTu4eckoe
MOZENMPOBaHNE MpoLeccoB, obOOpyLOBaHUA, CPeAcTB U
cuctem aBToOMaTu3auuu, KOHTpOns, ONarHoCTUKM,
UcnbITaHUM " yrpaBrieHus c MCNonb30oBaHNEM
COBPEMEHHbIX  TEXHONMOMMN  HayYHbIX  UCCREeAOBaHWUN,
paspabaTtbiBaTb  anropuTMMYEcKoe UK MporpamMmmHoe
obecnevyeHne cpeactB M CUCTEM aBTOMaTU3auMM W
yrnpasneHus;

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaTb:

1) OCHOBbI MOCTPOEHUA MaTeMaTUYeCKUX MoAenen npoueccoB, obopyaoBaHUs, CPeacTB U CUCTEM
aBTOMaTmM3aL M1, KOHTPOS, ANMArHOCTUKW.

2) npuemMbl paboTbl B pasfMyHbIX MaTeMaTUYECKUX MakeTax, apxXUTEeKTypy M NpuHUMN paboTbl cpeacTs U
CUCTEM aBTOMAaTM3auuKn, OCHOBblI MPOrPaMMUPOBaAHUSA U CTPYKTYPY MPOrpaMMHbIX CPEACTB U CUCTEM
aBToOMaTM3aUun.

YmeTb:

1) npoBoauTb MaTemaTMyeckoe MoAeNnupoBaHMe MpoLeccoB, 00OpyaAOBaHUSA, CpeacTB UM CUCTEM
aBTOMaTU3aUnn, KOHTPOMS, ANArHOCTUKK, UCTbITAHUA U ynNpaBrneHuUs C UCMOMb30BaHMEM COBPEMEHHbIX
TEXHOMNOrMm NPoBEeAEHMS HaYYHbIX UCCIEA0BaHNN.

2) mopgenupoBaTb M MporpaMMuMpoBaTbh AWHAMUYECKUE CUCTEMbI C MOMOLLbIO PasNUYHbIX CPeacTs
nporpaMmmMHoOro obecnevyeHnst Ans UHXEHEPHbIX BbIYUCIEHWNNA.

Bnapetb:

1) HaBblkaMM MO MPOBEOEHUI0 MaTeMaTMYECKOro MOoOeNMpoBaHMs npoueccoB, 06opyaoBaHusl, CPeAcTB U
CUCTEM aBTOMaTU3aUWUW, KOHTPOMS, AWArHOCTUKM, WCMNbITAHUM W YyNpaBfeHUss C WCMNONb30BaHWEM
COBPEMEHHbIX TEXHOSOTMIN NPOBEAEHUS] HAYYHbIX NCCIIEJ0BaHUNA.

2) MOCTaHOBKOM W pelleHneM 3aja4y MOAeNnMpoBaHUs aBTOMATUYECKUX CUCTEM  YMNpaBlieHUsI

NPOM3BOACTBEHHLIMM MpoLEeccamMn C MOMOLLbI0 MakeToB [Afs WHXEHEPHbIX BbIYUCIEHUK, a TakKke

06paboTKoM  CTaTUCTMYECKMX  OaHHbIX; HaBblkaMuM  paboTbl C  COBPEMEHHbIMM  CpeacTBamu

nporpaMmmmpoBaHusI.

1.5. AucumMnnuHbl (NPaKTUKK) obpasoBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HAYaTO
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:
OvcumnnuHa 6a3upyeTcst Ha KOMMNETEHLUMSIX, COOPMUPOBAHHbBIX HA NpeablayLeM YpOBHE 06pa3oBaHusl.
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2. COOAEPXAHUE ANCLUUMNINHDI

HanmeHoBaHue 1 cogepxaHue
y4ebBHbIX Moaynen, Tem n popmM KOHTPOns

Ob6beM (4achl)

OYHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

Y4yebHbIn moaynb 1. OCHOBbI MAeHTMdUKaUMM Mogenen o6bekToB

Tema 1. OCcHOBbI MAEHTUDUKALNMN TEXHONOMNYECKNX OOBEKTOB

MoHaTtne waeHTudMkauun. Knaccudpukauma 3agad  wngeHTudukaumm B
coBpeMeHHon Teopun ynpaeneHus. O6was npoueaoypa pelleHus  3agad
naeHtndmkaumn. Knaccmdumkaums Mmetoqos naeHTudumkaumm.

15

16

Tema 2. QnHammnyeckne moaenm o6bLeKToB

O6wmin BMA AOMHaMuMYeckux mogenem obbekta. [loHsTMe hakTopoB u
¢akTOpHOro npocTpaHcTBa. [lpMMEHeHWe AMHaMUYECKUX MOAeNnen B pelleHue
3aa4 MOCTPOEHUS CUCTEMbI YNPaBNeHNss AaHHbIM OOBHEKTOM.

15

17

Tekywmn konTponb 1 Konnoksuym

YyebHbIn Moaynb 2. MeToabl NaHMPOBaHMS aKTUBHOMO 3KCNepuMeHTa

Tema 3. AKTUBHbIN 3KCNEPUMEHT

PaspaboTka nnaHa akTMBHOIO 3kcnepuMeHTa. Bbibop Buga, BenuuMHbl U
ONUTENBHOCTM BXOZHOrO BO3dewcTBus. [logrotoBka M npoBedeHMe aKTUBHOMO
akcnepumeHTa. OueHka TOYHOCTU N JOCTOBEPHOCTU KCNEPMMEHTAambHbIX AAHHbIX MO
napasnefibHbIM OnbITaMm.

15

16

Tema 4. lNogrotoBka AaHHbIX aKTUBHOIO SKCMEPUMEHTA A5 NOJTyYeHnss MaT.Mo4enu
OueHka CTPYKTYpbl M 3HayeHWss napaMeTpoB MOAENW MO  AaHHbIM
aKcnepumeHTa. BoccTaHOBMEHNA OLIEHKM KPUBOW pasroHa Mo 3KCMepUMEHTaNbHOMN
UMNYNbCHON KPWMBOMW ANsi CTaTMdeckoro obbekTta. BoccTaHOBNEHMS OLEHKM KPUBOW
pasroHa no sKcnepuMeHTanbHoOM MMNynbCHOW KPUBOW ANs acTaTUYeCcKoro o6bekTa.

15

17

TeKywmn KoHTponb 2 Konnokenym

Y4yebHbI Moaynb 3. MeToabl NNIaHMPOBaHMS NAaCCMBHOIO 3KCNEepUMeEHTa

Tema 5. NMaccuBHbIN aKCNEPUMEHT

OnpeneneHve MNOHATUA  MNAacCUBHOrO  aKkcnepumeHTa. [logrotoBka w
npoBefeHne nacCcMBHOrO akcrnepuMeHTa. dopmupoBaHne obbema U uyucna
napannenbHblX ONbITOB. PacyeT OLEHOK CTaTUCTUYECKMX  XapaKTepUCTUK
napannenbHbIXx OnblIToB. [loHATME uucna cTeneHen cBobodbl COOTBETCTBYLLEN
OLEHKUN CTaTUCTUYECKOWN XapaKTEPUCTUKM.

15

16

Tema 6. [llogrotToBKka fAaHHbIX MNACCUBHOMO 3KCNepuMeHTa And nonyvyeHus
MaT.moaenu
OueHka OOHOPOAHOCTU BbLIBOPOYHBLIX AMCMEPCUA MaparnmenbHbIX OMbITOB.
dopmMupoBaHne oObemMa 3SKCMepMMEHTanbHbIX AdaHHbIX ANS  MaTemMaTUy4eckoro
pacyeTa CTaTu4ecKkon Mmogenu obbekTa.

15

17

Tekywmn koHTponb 3 Konnoksuym

YyebHbIn Moaynb 4 MeTtoabl 06paboTkn pe3ynbTaToB MHXEHEPHOTO SKCNepuMeHTa

Tema 7. MeTogbl annpokcumMaunm 3KCnepMMeHTarnbHbIX AaHHbIX

MeTogbl  annpokcumaumMyM  3KCMEPUMEHTamnbHbIX  AaHHbIX  AaKTUBHOTO
akcnepumeHta. MeTon  MOMEHTOB  nepexogHon  dyHKumn.  dusndeckas
peanu3yeMoCcTb MeToa MOMEHTOB NepexodHon PyHKUUN ONS KCNepUMeEHTarnbHbIX
KpuBbIX pasroHa. [lpumMeHeHvMe nporpammHOro obecneyeHus Ans WHXEHEepPHbIX
BblYMCIIEHUN ONS  pelleHns 3ajady  annpokcumauuum Moaenu no  AaHHbIM
akcnepuMeHTa. OueHka TOYHOCTM nonydeHHouW mofenu. lMpuHaTue peweHns ob
a[leKBaTHOCTM MOJENN NO IKCNEPUMEHTaNbHbIM JAaHHbBIM.

15

16

Tema 8. Vcnonb3oBaHWe MeToa HaWMeHbLUMX KBaOpaToB AN MOEHTUdMKaLMU
JaHHbIX 3KCrnepuMeHTa
OueHKa TOYHOCTM OKCMEepUMEHTAmbHbIX OaHHbIX. [pUHATUE peLleHus o
BO3MOXHOCTU  MCMoOMb3oBaHusa wmeToda MHK ana  maeHTUdMKauMM  OaHHbIX
3KCMepuUMeHTa.

15

17

Tekywmn koHTponb 4 Konnoksuym

KoHTponbHas paboTa

»

MpomexyTo4Has aTTecTauusa No gucumnnnvHe 3ayet

BCEro:

144

144

15.04.04 WpeHTudmkaums AMHamMmu4eckmx Moaenen o6 bekToB aBToMaT3anmm TeXHONOrMYecKUMm

PTA npoueccamu

Ctpanuua 4 13 10



3. TEMATUYECKWIA NMNAH

3.1. Nlekunm
He npenycmoTpeHo.

3.2. MpakTnyeckne 3aHATUA

OuHo-3a04Hoe
HanmeHoBaHue obyyeHne

n chopma 3aHATUN Howmep O6bem Howmep O6bem Homep Obbem

cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)

Homepa
n3yvaembix
Tem

OuHoe oby4eHune 3aoyHoe obyyeHne

MoHaTne 06 naeHTudukaumnm.
MpnynHbl HeobxoanmocTu
CO371aH1s HOBbIX MoAenen.
XapakTepucTukm 06BHEKTOB U
1 npoueccoB, KOTopble Haao 1 6
Yy4uTbIBaTb Npu CO34aHUU
mozenen. MNpuemsbl
yrnpoLeHusa mogenen.
PelueHnne 3agav.

OTanbl NOCTPOEHNST MOAENEN.
2 PelueHnne 3apav. 1 7 1 2
Konnoksnym.
MonyyeHne mogenu no
3 YacCTOTHbLIM XapaKkTepucTuKam 1 6 1 2
obbekTa. PelleHune 3apau.
MapameTpunyeckas
naeHTnrkauusa TMNoBbIX
4 ONHaMUYeCKUX 3BEHLEB MNO 1 7 1 2
nepexoaHon XxapakTepucTuke
obbekTa. Konnoksuym.
PekyppeHTHbIN, B3BELLEHHbIN
5 M npo4ne pasHoBUOHOCTU 1 6
MHK. Pewwenne 3apau.
NaoeHTndukaums obbekta
yrnpasrneHusa MeTogom

6 perpeccuoHHOro aHanmsa. 1 7 1 2
PelueHne 3apav.
Konnoksnym.

MeToa KpaTHbIX KOpHEN.
PelueHne 3agav.

MeTtoa nnowagen. Pelwienune
3ajau.

MeTtoa HanMeHbLUINX
KBagpaToB B O4HOMEPHOM U1
8 MHOrOMEepHOM cry4asx. 1 7
PelueHune 3agav.
Konnoksunym.

BCEro: 54 8

3.3. JlabopaTopHble 3aHATUA

OuHo-3a04Hoe
HanmeHoBaHue oby4yeHune

nabopaTopHbIX 3aHATUN Howmep O6bem Howmep Ob6bem Homep O6bem

cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

Homepa
n3yvyaembix
Tem

OuHoe oby4eHune 3aoyHoe obyyeHne

OCHOBHbIE NOHATUSA,
2 onpeaeneHnsa 1 sagayu 1 2
naeHTudmkaumm

MeToabl nnaHnpoBaHus
3KCnepumMeHTa
MaTtemartnueckne mogenu
BHELLHMX BO3OENCTBUN
HenapameTpuyeckas
naeHTudmkaums

8 MapameTpuryeckas 1 4 1 2

1 4 1 2
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Homepa OuyHoe 06y4eHne QuHo-3804HOe 3ao4Hoe oby4eHne
Mayqaelaux HanmeHoBaHue Y obyyeHne Y
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (vachbl)
naeHTumkaums
BCEIO: 18 4

4. KYPCOBOE NPOEKTUPOBAHUE

He npenycmoTpeHo.

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHne OuHo-3804HOe 3ao4Hoe oby4eHne
y4eGHbIX dopma Y oby4yeHve y
moayneu, no
KOTOPBIM KOHTDOJ:lﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoanTca 3HaHun cemecTpa cemecTtpa cemectpa
KOHTPOJ1b
1,2,3,4 | Konnoksunym 1 4
1 Konnoksunym 1 1
1-4 KoHTponbHaga pabota 1 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OyHo-3a04HoE

O4yHoe 06y4yeHne 3aoyHoe oby4yeHne

Buabl camocToATenbHOM paboThl oby4yeHne
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTpa (vachbl)
YCBOEHNE TEOpPETUYECKOrO MaTepmnana 1 14 1 40
MoaroToBKa K NpakTUYECKUM 1
OAroToBKa K npa ec 1 50 1 82
nabopaTtopHbIM 3aHATUAM
BbinonHeHne gomallHMx 3agaHum 1 6
[MoaroToBKa K 3a4eTy 1 8 1 4
BCEIO: 72 128+4

7. OBPA30OBATEJIbHbIE TEXHOJITIOI' MU
7.1. XapaKkTepucTvka BUAOB U UCNOSb3yeMbIX UHHOBaLMOHHbIX (hOpPM Yy4eOHbIX 3aHATUI
He npenycmoTpeHo.

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA AN NPOMEXYTOYHOMN
aTTecTauum

TpaguumoHHas | X ©annbHO-penTMHroBas

8. OBECIMNEYEHUE ANCLUUMIUHDI

8.1. YuebHasa nutepaTtypa

a) ocHoBHas y4ebHasi nutepaTypa
1. Tynuk H.B. KomnbloTepHoe MmogenupoBaHme [QNeKTPoHHbIV pecypc]: y4ebHoe nocobue/ Tynuk
H.B.— OnekTpoH. TekcToBLle AaHHble.— CapaToB: By3oBckoe obpasoBaHue, 2013.— 230 c.— (OBC
«IPRbooks» Pexum goctyna: http://www.iprbookshop.ru/13016).
2. Katanesckuin [1.KO. OCHOBbI MIMUTALMOHHOTO MOAENUPOBAHMS U CUCTEMHOIO aHanu3a B yrnpasneHun
[OnekTpoHHbIN pecypc]: ydebHoe nocobue/ Katanesckun [.HK0.— OneKTpoH. TeKCTOBbIE AaHHble.— M.:
Oeno, 2015.— 512 ¢ — (OBC «IPRbooks» Pexum goctyna: http://www.iprbookshop.ru/51043).

6) gononHuTensHasa y4ebHas nuTepaTypa

3. YncneHHble MeToabl NPU MOAENUPOBAHUN TEXHONOMMYECKUX MaLUMH 1 06opyaoBaHNS [ONEKTPOHHbIN
pecypc]: ydyebHoe nocobue/ I'.B. AnekceeB [U AOp.].— OneKTpOH. TekcToBble AaHHble.— Caparos:
BysoBckoe  ob6pasoBaHune, 2014.— 203 c.— (OBC «IPRbooks» Pexum  pgoctyna:
http://www.iprbookshop.ru/26229).

4. benbdop, B. M. MaremaTnyeckoe MopenupoBaHMe TEXHOMOrMYeckoro obbekTa ynpaBreHus
[OnekTpoHHBIN pecypc] : y4ebHo-meToanyeckoe nNocobue no BbIMOSIHEHMIO KypcoBOW paboTel / B. M.
Benbdop, B. B. MNonos, N. B. AHToHMwwmH. — CI6.:CMOIrTYPM, 2013. - 34c. (3b BWT3 Pexum
poctyna: http://www.nizrp.narod.ru/metod/kafavttexpr/2.pdf).
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5. CarankuHa J1.B. Matematunyeckoe MoaenupoBaHue [ONeKTPOHHbIN pecypc]: 3agauv n MeToabl
MexaHukn. YyebHoe nocobue/ Catankuna J1.B., MNMeHbkoB B.B.— OneKkTpoH. TEeKCTOBble OaHHble.—
Jivneuk: Jlnneukuin rocynapcTBEHHbLIN TexHudeckuii yHuBepcuteT, ObC ACB, 2013.— 97 c¢.— (OBC
«IPRbooks» Pexum goctyna: http://www.iprbookshop.ru/22880).

8.2. NepeyeHb yyebHO-MeTOAUYECKOrO O6ecneyeHUs ansa caMoCToATeNIbHOM paboThbl
obyyarwmxcs no gucumniimHe
1. Akonog, A.C. MmutaumoHHoe mopenvpoBaHue [TekcT]: y4ebHUK 1 NpakTUKym Ans akageMUyeckoro
bakanaspuarta. . — M: lOpaur, 2015. — 389c.
2. Camovnos, H.A. Tpumepbl 1 3agaum no kypcy «MaTemaTuyeckoe MoOOENMpPOBaHUWE XUMUKO-
TexHonormyecknx npoueccoB» [TekcT] : y4eb. nocobue / H. A. Camonnos;. - N3g. 3-e,ucnp. 1 gon. -
CIM6.:J1aHb,2013. — 176c.:un.
3. Benbgop, B. M. MatemaTnyeckoe MogenmpoBaHMe TEXHONOMMYECKoro obbekTa ynpaBneHus [TekcT]
: y4ebHO-MeToaMYecKkoe nocobue no BbINONHEHMO KypcoBow paboTel / B. M. benbgop, B. b. Nonos, U.
B. AHTOHMWHMH. — CI16.:CMN6ITYPI1, 2013. - 34c.
4. MecTpukor, B.M. KomnbioTepHoe MoaenMpoBaHWe 3agad TENNOTeXHUKNU [TeKcT]: y4.meT.nocobue /
B.M.lMecTtpukos, T.C.CmnpHoea, H.J1.JleoHoBa. - CI16: CIM6IrTYPI1, 2012. — 67c.un.

8.3. NepeyeHb pecypcoB MHOPMaLMOHHO-TENIEKOMMYHMKaUnoHHOM ceTn "UHTepHeT",
Heob6xoAUMbIX AN OCBOEHUSA AUCLMMNIINHbI
1. MHdopmaumoHHas cuctema «EgnHoe okHO gocTyna kK obpasoBaTternbHbIM pecypcamy [SNeKTPOHHbIN
pecypc]. URL: http://window.edu.ru/)
2. HayuyHas 6ubnuoteka. SHuwmknoneaus knbepHetuku. VgeHTudmkaums OOBLEKTOB ynpaBneHus. -
http://edu.sernam.ru/book_kiberl.php?id=516
3. bBasbl [JaHHbIX, WHPOPMALMOHHO-CNPaBOYHbIE W  MOWCKOBbIE CUCTEMBI:  www.mathnet.ru,
www.exponenta.ru, www.allmaths.ru
4. MynbtumeguinHeln noptan PTC Mathcad npegHasHauyeHHbIi Ans NOOAEPXKKM NPOrpPaMMHOro
obecneyeHust ans NHXXEHEPHbIX BblYMCNEHUN [OneKkTpoHHbIN pecypcl. URL:
http://ru.ptc.com/product/mathcad

8.4. NepeyeHb NH(POPMaALIMOHHbIX TEXHOJOMMN, UCMOJIb3yeMbIX NPU OCYLLeCTBIEeHUN
o6pasoBaTenbLHOro npouecca No gUucuMniunHe, BKIOYasa nepevyeHb NporpaMMHoOro oéecnevyeHms u
MH(OPMaLMOHHBIX CMPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

3. PTC Mathcad 15

8.5. OnucaHme matepmanbHO-TEXHMYECKON Ba3bl, HEOOXOAMMOM ANS OCYLLEeCTBNEHNA
o6pa3oBaTenbHOro npouecca no AUCUUNInHe

1. CtaHgapTHO o6opyAoBaHHas ayauTopusi Npyu Hanu4mMm BUAEOMNPOEKTOPa C 3KPaHOM.

2. KoMnbloTepHbIN Knacc ¢ MynbTUMEOUNHBIM KOMMMEKCOM U BbIXOAOM B VIHTEpHET.

8.6. UHble cBegeHuA u (unu) matepuansl
PasgaTtoyHble MaTepunarnbl No Temam Kypca.

9. METOAMYECKUE YKASAHUA ANA OBYHAKOLWKNXCA NO OCBOEHUIO

ONCLUUNMIINHBI
Buapbl y4ebHbIx
3aHATUUN U
caMoCTodATelNbHasA OpraHI/I3aLI,VI$| AedaTernibHOCTU 06yqa}ou.ler00ﬂ
paboTa
oby4aroLmxcs
MpakTnyeckme PaboTta ¢ TekcTamn 13 cnMcka OCHOBHOW y4ebHOM nuTepaTypsbl, peLleHne 3agad no
3aHATUSNA pas3nn4yHbIM TEMaTUKaM, NOAroTOBKA OTBETOB K KOHTPOSbHLIM BOMpPOCaM, MPOCMOTP
pekoMeHayeMoun nutepaTypbl. N3yyeHne TeopeTu4eckoro Matepuana QUCLUNIUHbI
Ha 3aHATUSX C UCMOSb30BaHMEM KOMMBbIOTEPHBIX TEXHOJOTUN.
JlabopaTopHbie MeToanyeckue ykasaHusa Ons npoBeAeHus nabopaTopHbiX paboT B 311IEKTPOHHOM
3aHATUSA Buge. 3awmta nabopaTopHbix pabor.
CamocTodaTtenbHas | 3HaKOMCTBO C OCHOBHOM W JOMNONHUTENBHON NUTEPaTYPON, BKIKOYasa CpaBoYHble
paboTta n3gaHuns, 3apyoexHble UCTOYHMKU, KOHCMEKT OCHOBHbLIX MONTOXEHUIN, TEPMUHOB,
cBefeHun, Tpebyownx Ans 3anoMUHaHNS 1 SBMSIOLLMXCSA OCHOBOMONaraLwmmm B
Teme KomnnokBnymMoB. MoAroToBnTbL Npe3eHTaumio AoKaga Ha KOMMOKBUYMe Mo
BbIOpaHHON TeMme.
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Buapbl y4ebHbIx
3aHATUN 1
camMmocTosiTenbHas OpraHuzauusi oesTenbHOCTM oby4atoLLerocst
paboTa
oby4aroLmxcs

Mpu NOAroTOBKE K 3a4eTy He06XxoAMMO NpopaboTaTe PEKOMEHAYEMYH OCHOBHYHO 1
JononHUTenNbHY nutepatypy, MNpoaHanuanpoBaTtk peaynbTaThl BbINONHEHUS
nabopaTopHbIX U NPaKTUYECKMX 3aHSATUN.

10. ®OH] OLIEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnnucaHme nokasareneun un KputepueB ouleHUBaHUA KOMMeTeHUUn Ha pPa3fInyHbIX 3Tanax nx
CbOpMMpOBaHVIFI, onuncaHue LwKan oueHnBaHus

10.1.1. Noka3aTenu oLeHUBaAHMUA KOMNETEHLMN Ha 3Tanax ux popmmpoBaHus

Kopn, HanmeHoBaHue Mpenctaesnexne
KOMMeTeHUMn . OLIEHOYHOro OLIEHOYHOro
MokasaTenu oLeHMBaHNS KOMNETEHLUIA
(aTan ocBoeHus) cpencTtea cpencrtea B oHae

MK- 16(1) 1. Ob6bAcHAeT OCHOBbI  NnaHupoBaHus | 1. YcTHoe 1. MepeyeHsb
NacCMBHOrO/akTUBHOIO 3KCnepumeHTa ans | cobecenosaHue BOMPOCOB K 3a4eTy
nony4yeHus MatemaTuyecKkux mogenen | 2. MNMpaktndeckoe | (30 BOoNpocoB)

00beKToB. 3agjaHue 2. MNpakTnyeckne
2. OemoHcTpupyeTt pesynbTat 3apaHus (10
NCNONb30BaHUA NPorpaMMHoro obecneyeHus 3apaHun)

AN UHXXEHEPHbIX BbIYMCIIEHUIA MPU peLleHnmn
3apavd ngeHtndvkauum mogenen o6LEKTOB
3. WMcnonbayet pasnuyHble MeToabl

naeHTUdUKaLmMm npu nposeneHun
MaTeMaTU4ecKoro MOJenupoBaHus
0BBbEKTOB, npoLLeccos ] cuctem
aBTOMaTU3aLmu.

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

KpuTtepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OueHka no
TpaguLMOHHOM Kputepumn oueHmBaHns coopMMUPOBAHHOCTM KOMNETEHLNIA
LKane
3auTeHo CTyaeHT nokasblBaeT 3HaHWe hakTUYecKoro matepuana no nporpamme, B TOM YuCheE:

3HaHWe obsizaTenbHON NUTepaTypbl, COBPEMEHHbIX MyGMKauuid no nporpaMmmMe Kypca;
CTYOEHT MOSOXUTENbHO caan KOMMOKBUYMbI; YYUTbIBAIOTCS FOrMKa, CTPYKTypa, CTUMb
oTBeTa; KynbTypa peuyd, MaHepa  OOLUEHMS; TFOTOBHOCTb K OWUCKYyCCUM,
apryMeHTMPOBaHHOCTb OTBETA; YPOBEHb CaMOCTOATENbHOTO MbILWMEHUS; YMeHue
NPUNOXWUTb TEOPUIO K NPaKTUKe, PeLiMTb MNPeanoXeHHoe MpaKkTMYeckoe 3adaHue;
OTCYTCTBWE MPOMNYCKOB 3aHATUIN NO HEYBaXKUTENbHBLIM NPUYMHAM

He sauteHo OTcyTcTBME 3HaHWA NpPOMAEeHHOro Martepuana, Mfoxoe 3HaHMe o6sA3aTenbHON
nuTepaTypbl; OTpULATENbHbIA pesynbTaT No MPOXOXKOEHWUIO KOMNMOKBUYMOB, CTYAEHT
JOonyckaeT CylleCTBeHHble OWMBKM npu OTBETE Ha BOMPOCHI MpernojaBaTens;
HEBO3MOXHOCTb  MPWUIOXUTb  TEOPUID K MPaKTUKe, pPewuTb  NPeAnoXeHHoe
npakTMyeckoe 3agaHue; Hannyve HeyBaXXUTESbHbIX NPOMYCKOB 3aHATU.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHble MaTepuanbl, Heob6xoAMMble ANA OL,EeHKN 3HaHUW,
YMEeHUM’, HaBLIKOB U (UNKX) onbiTa AeATEeNbHOCTU, XapaKkTepusyruwme atanbl GPOpMUpoOBaHUs
KOMMeTeHUuun

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3Tanamu
chopMupoBaHus KoMneTeHUUN

Ne ® Ne
/n OpMYNUpPOBKa BOMPOCOB TeMbI
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1 | OCHOBHble NOHATUSA TEOPUN NOEHTUMKALMN. 1
2 | OcHOBHble 3a4a4un MOAEHTUMKaLNN. 1
3 | Knaccudmkaumsa sagad naeHTMpukaumm B COBPEMEHHOW TEOPUU yNpaBneHus. 1
4 Mpoueaypa pelleHns 3agay naeHTndgukauum B obiem suae. 1
5 lNoHaTMe aMHamMmn4yeckux moaenen obbekTa. 2
6 | lNoHaTue hakTopoB M HaKTOPHOro NPOCTPaHCTBA. 2
7 | MNpuUMeHeHNe aMHaMUYECKMX MOLENEN B peLLEHME 3a4a4y NOCTPOEHUSI CUCTEMbI 2
yrpaBneHnsa AaHHbIM 06bEKTOM.
8 | PaspaboTka nnaHa akTMBHOIO 3KCNepuMeHTa. 3
9 | Bbibop B1ga, BENMYMHbLI U ANUTENBHOCTU BXOQHOIO BO3OEUCTBUS. 3
10 | MNoaroToBka 1 NpoBeAEHMNE aKTUBHOIO 3KCNEPUMEHTA. 3
11 | OueHka TOYHOCTU U OOCTOBEPHOCTM IKCNEPMMEHTANbHbIX AaHHbLIX MO NapannenbHbIM 3
onbITam.
12 | OueHKa CTPYKTYpbl U 3HAYeHUs NapaMeTpoB MOAENMY NO AaHHBIM 3KCNEPUMEHTA. 4
13 | BoccTtaHOBNEHWS OLIEHKN KPUBOW pa3roHa no 3KCrnepuMeHTanbHOW MMMYbCHOW KpUBOWN ANs 4
cTaTnyeckoro obbekra.
14 | BoccTaHOBMEHNS OLEHKN KPUBOW pasroHa Mo aKcnepuMeHTarnbHON MMMYSTbCHOM KPUBOKW ANs 4
acTaTu4eckoro oobekTa.
15 | OnpegenexHne NOHATUSE NACCUBHOMO KCNEPUMEHTA. 5
16 | lNogrotoBka 1 NpoBefeHMe NacCUBHOIO AKCNepuUMeHTa. 5
17 | ®opmupoBaHue obbema 1 Ynucna napannenbHbIX ONbITOB. 5
18 | Pac4yeT oLeHOK CTaTUCTUYECKMX XapaKTePUCTUK NaparnnesnbHbIX ONbITOB. 5
19 | lNMoHATMe yncna cteneHen ceoboabl, COOTBETCTBYLLEN OLEHKM CTAaTUCTMUYECKOM 5
XapaKTEPUCTUKN.
20 | lNMoaroTtoBKa AaHHbIX NACCUBHOMO aKCNepUMeHTa ANngd Nofy4yeHns Mat.Mogenu 6
21 | OueHka 0gHOPOAHOCTM BbIODOPOYHbBIX AUCNEPCUI NapariesibHbIX OMbITOB. 6
22 | ®opmupoBaHMe 06beMa SKCMEPUMEHTASbHBLIX AaHHbIX AN MaTeMaTU4ecKkoro pacyeTa 6
cTaTuyeckon mogenu obbekTa.
23 | MeTogbl annpokcMaunm aKCnepuMeHTarnbHbIX JaHHbIX aKTUBHOIO 9KCNEepMMEHTA. 7
24 | MeTog MOMEHTOB NepexXoaHON PYHKLMMN. 7
25 | ®dusnyeckas peanulyemMocTb METOO4A MOMEHTOB NEPEXOAHON DYHKLUKN AN 7
3KCMEPUMEHTaNbHbIX KPMBbIX pa3roHa.
26 | OueHka TOYHOCTU NOJSTyYEHHON MOLENMN. 7
27 | lNpoBepka agekBaTHOCTM MOAENWN NO 3KCNEPMMEHTaNbHbIM OAHHbBIM. 7
28 | Wcnonb3oBaHne MeToda HaMMEHbLUNX KBagpaToB AN naeHTudukaumm gaHHbIX 8
3KCnepuMeHTa
29 | OueHka TOYHOCTM 3KCNEePUMEHTarbHbIX AaHHbIX. 8
30 | MNMpuHAaTHe pelueHns 0 BO3MOXHOCTU ucnonb3oBaHus metoga MHK ana ngeHtndukaumm 8
OaHHbIX 3KCNnepuMeHTa.

10.2.2. BapmaHT TUNOBbIX 3afaHUN, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBJIEHHbIMU 3Tanamm
cdopMmupoBaHMsa KomneTeHUUN

Ne

n/ YcnoBusa TMNOBLIX 3aaad OtBeTt

n

1 | NocTpontb MaTpuuy nnaHmpoBaHus MO anga
paccmaTpvBaemoro npumepa (n= 3) e P P R I e e

3

1 U =T ST T ST T R |

3 3 2 =2 U I N S N [ R (S Ry I I S B

f1_ _ - o o _ _ : :
Myi=Po+ ZB:‘—;’ + Zﬁn‘—:‘—s +Piazazs 3 +1 -1 +1 -1 -1 +1 -1 +1
i=1 il=1 4 S U NS T RS T (I S T S i . |

i<l 5 o I T I I IR (N N R [

6 Eo U I T R S O I L O O S N I |

7 S IS IS T S N [ O A |

8 +1 +1 +1 +1 +1 +1 +1 +1

2 | NpuBeguTe npumMep NCNONb30BaHUA Uaeun n- Npu noctpoeHun comnetpa Kanvaxa. B kadectse
MepHOro HabngaTens. noeHTnukaTopa CoCTOAHNS NPUHNUMaETCA

MaTemMaTu4eckas MoAerb CUCTEMBI.

3 | lMycTb Ha 06BbEKTE NonyyeHa criegyoLwas OTa «kpuBasi Ha3blBaeTCs 3KCMOHEHTOM U Mo
aKcnepuMeHTarnbHasa Kpusasi pasroHa XapakTepy W3MeHeHWs BO BpeMeHW coBnajaeTt C
cTatmdeckoro o6bekTa. Hantm nepegatoyvHyto TUNOBOM  KPUBOW  pasroHa anepuoam4eckoro
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dYHKUMIO 0BbeKTa

To

OObEKT MOXHO 3aMEeHWUTb (annpoKCUMMUPOBATbL)
A anepuoanvecKknm TAOS. Ero TUnoBsoe
Xgx ¢ anddepeHymnansHoe ypaBHeHue:
dx
1 Taﬁ-l_xsmzk'xsx
+ FT a nepegatoyHas pyHKLMA —
W(}J} — xﬁ}n’(p:l - 'E'.:
%) Tp+l
l“‘MEI:I}-E
| =
k ‘ TT3KCMOHeHTa ?;‘;%rﬁﬂ:““
L | >
T

(nHepumoHHoro, ctatnyeckoro) TAO3. 3HauuT, Takon

10.3. MeToanyeckune marepuansl,

onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUI, BNageHUn (HaBbIKOB U (MnK)
NPaKTUYECKOro ofnbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUpPOBaHMS KOMNETEHLUN

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caave 3avyeTa U nopAaaokK nukemaaummn akageMu4yeckomn

3aA40J1’)KeHHOCTHU

MonoxeHne O NPOBEAEHWM TEKYLLEro KOHTPONs YCMNEBaeMOCTW U MPOMEXYTOYHOW aTTectauuu

obyuatouxcs

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTaluum No AUCLUNINHe

X NMMCbMeHHasa

yCTHasi

10.3.3. Ocob6eHHOCTU NpOoBeAeHUA 3a4eTa
Mpu npoBefeHUN 3a4eTa Bpemsl, OTBOAMMOE Ha NOArOTOBKY K OTBETY, COCTaBnsieT He 6onee 20 MUH.

KOMMNbOTEPHOE TECTUPOBAHUE nHasa

PO
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