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1.  Heawn, 3ax0a4um ¥ IVIaHUPYeMble Pe3yJbTAaThl 00y4eHHS 10 AUCHHUILIHHE

Heabro ocBoeHust aucuuiuinHel «KoMnbloTepHoe MoJelMpOBaHHMEe C NPHUMEHEHHeM
MeToAa KOHe4YHbIX jieMeHTOB (MKDJ)» saBnserca ¢popmupoBaHue y CTYACHTOB TEOPETUYECKHX
3HAHUH U MPAKTUYECKUX HABBIKOB B 00JIACTH pa3pabOTKH MOENeH Mareprana Ha OCHOBE PEICHUs
3a[]auu pEerpeccuu ¢ MOCIeAYIOUINM UX TpuMeHeHneM B nporpammax kiacca CAE (Computer-Aided
Engineering) OCHOBaHHBIX Ha METO/I€ KOHEYHBIX IIEMEHTOB.

K ocHOBHBIM 3agayaM OCBOEHUS AMCUUIUIMHBI «KOMIIBIOTEpHOE MOJAETHPOBAHUE C
MPUMEHEHHEM METO/Ia KOHeUHBIX eMeHToB (MKD)» crenyer oTHecTu:

e cdopmupoBaTh 6a30BbIC 3HAHUS OCHOB YHCIICHHBIX METO/IOB;

e BbIpa0OTKAa HABBIKOB MOCTAHOBKU M PELICHMS 337a4ll PErpecCUM Ha OCHOBE JaHHBIX
HATYPHOTO SKCIIEPUMEHTa C MPUMEHEHHUEM OTKPBITBIX MPOrPaMMHBIX Cpel, B TOM
gucie Python;

e BbEIpa0OTKA HABBIKOB pacyeTa METPUK, MO3BOJISIONUX OLEHUTh TOYHOCTh MOJIENU
MarepHaa,

e BpIpabOTKa HABBIKOB IOCTAHOBKU U IPOBEICHUS BHUPTYAIbHBIX SKCIEPUMEHTOB C
npumeHennem MKDO;

e BbIPa0OTKA HABBIKOB OLIEHKU TOYHOCTH BUPTYAJIBHOTO 3KCIIEPUMEHTA B CPABHEHHH C
HATYPHBIM SKCIICPUMEHTOM.

Nzyuenne xypca «KoMIbIOTEpHOE MOJEIMPOBAHUE C TPUMEHEHHEM METOAAa KOHEYHBIX
anemeHToB (MKD)» criocoOcTByeT (hOpMUPOBaHHIO HAYYHOTO KPYro3opa M JaeT TOT MUHUMYM
(GyHIaMEeHTaTbHBIX 3HAHWH, Ha 0a3ze KOTOPBIX cHOpMHPYETCs MPEACTaBICHHE O MAaTEMaTHUECKUX
MOJEJISIX TEUEHHSI MAaTEPHUAJIOB, B TOM YHCIIE IPUMEHSEMBIX IS U3yUCHUS QI TUTUBHBIX TEXHOIOTHH
C IPUMEHEHNEM PACUETHBIX KOMIIBIOTEPHBIX cucTeMax kiacca CAE.

Obyuenne o gucruiuimHe «KoMnbloTepHoe MoJeTupoBaHHe ¢ MPUMEHEHHEM MeTo/a
KoHe4yHbIX 3j1eMeHTOB (MKDJ)» HampaBieHo Ha ¢gopMupoBaHHE y OOYYAIOMIUXCS CIIECTYIOITUX
KOMIIETECHIINH:

Kox  HanmMeHoBaHue KOMIIeTECHIIUH

I/IHHHKaTOpr JOCTHIKCHUA KOMIICTCHIUN

OIIK-2 ciocoOHOCTh (OPMYTUPOBATH | 3HATh:
3aJ1a4d npo¢eCcCuOHATBHOM . OCHOBHBIC 33aKOHBI €CTECTBEHHOHAYYHBIX
JEATeIbHOCTH Ha OCHOBE 3HAHWIA, JUCIHUTUTAH U METOJBI MATEMATHISCKOTO aHaTH3a
IPOGUIBHBIX pasielos JUTSt TEOPETUIECKOTO MO/JICITUPOBAHHUS
MATEMATHYECKHX, TEXHHYECKHX | TEXHUYECKUX CUCTEM U o6pa60TK1:1 pe3yIbTaTOB
€CTECTBCHHO-HAYTHBIX ACIAILHE IKCIIEPUMEHTAIBHBIX UCCIICIOBaHNUI;
. . COBPEMCHHBIC METOIbI MaTeMaTH4eCKOTrO
(Monyrneit)
aHaJln3a M MOJCIUPOBaHUs, YTOOBI >(H(HEKTHBHO
pemarh HMCCIEIOBATEIbCKUE U TEXHHYECCKHUEC
BOIIPOCHI B 00J1aCTH aJIUTHBHBIX TEXHOJIOTHI
YMeTh:
. PUMCHSTh OCHOBHBIC 3aKOHBI

€CTECTBCHHOHAYYHBIX JUCUUIUIMH W METOMABI
MaTEeMaTHYECKOTO aHalm3a I TEOPETHIECKOTO
MOJCIHUPOBAHUS  TEXHMYECKHX  CHUCTEM U
00pabOTKM  pPE3yNbTaTOB  3KCHEPUMEHTATBHBIX
HCCIICIOBAHUM;

. MIPUMEHSTh COBpPEMCHHBIC METOIbI
MaTEMaTUYECKOr0 aHalh3a W MOJCIUPOBAHMUS,




4TOOBI 3P (PEKTHBHO peIIaTh UCCIICI0BATEIBCKUE U
TEXHUYECKUE BOMPOCHI B 00JACTH aJINTUBHBIX

TEXHOJIOTHIA;
BJIA/IETh:
. HaBBIKAMH MIPUMEHEHUS OCHOBHBIX

3aKOHOB C€CTCCTBCHHOHAYYHBIX OUCHUIIIMH U
METOO0B MAaTEMATHYCCKOI'O aHaInu3a JJIsL
TCOPCTUYCCKOTO MOACIIUPOBAHUSA TCXHHUYCCKUX

CHCTEM u 00paboTku pe3yIbTaTOB
9KCIIEPUMEHTAILHBIX UCCIIEIOBAHUI;
. COBPEMEHHBIMU METOIaMH

MaTeMaTHYeCKOro aHalli3a M MOJCIHpPOBaHUS,
4TOOBI 9 (PEKTHBHO peIlaTh UCCIE0BATEIBCKUE U
TEXHUYECKUE BOMPOCHI B O0JACTH aJINTUBHBIX

UCIIOJIb30BATh MX JIJISI PELICHUS 3a/1a4
npoeccCHoHABHON IeATEeNbHOCTH

TEXHOJIOTHIA;
OIIK-7  cmocoOHOCTE  MHOHUMATH | 3HATH:
MPUHIUIIBI  PabOTBI  COBPEMEHHBIX . OCHOBBI HH()OPMAITMOHHBIX TEXHOJIOTHIA;
WHPOPMAIIMOHHBIX  TEXHOJOTHHA U . IPUHIMIIOB COBPEMEHHBIX

UHQOPMAITMOHHBIX TEXHOJIOTHIA, B TOM YHCIIE TPH
paboTe C OTKPBITOW Cpeloil MporpaMMHPOBAHUS
Python

YMeTh:
. COCTaBJISITH MOJENIb MaTepuana IS
WCTIONB30BaHUsT B 0a3e MaHHBIX MJIS PElIeHUs
WH)KCHEPHO-TEXHUUECKHX 3a/1a4 [UIAaHUPOBAHUSA U
yhOpaBieHHs paboTaMH 10 WHHOBAIMOHHBIM
MpPOeKTaM
. BBITIONHATD TPaKTH4YeCKHue paboThl 1o
HacTpONKe KOMITbIOTEPHON TEXHUKH

BJIA/IEeTh:
. HaBBIKAMH  pabOTBl €  TPUKIATHBIM
MPOrpaMMHBIM 00€CTICUEHUEM HaBBIKAMHU

2. MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM MPOrpaMMbl

HucuummmHa «KoMnbloTepHOe MoJe/IMpOBaHHe ¢ NMPUMEHEHHEM MeT0/1a KOHEYHBIX
ynemenToB (MKJ)» otHocuTcs k b1.1 — o0s3arensHoii yactu 610ka b1 «lucuummuae (MOTyTN)»

U BXOJWUT B OCHOBHYIO 00pa30BaTEeNIbHYIO NMPOTrpaMMy IOATOTOBKH OakajaBpa IO HaIpPaBJICHUIO
noarotroBku 27.03.05 «MHHOBaTHKa», Mpodmib «AAIMTHBHBbIE TEXHOJIOTMH» OYHOWU (HOPMBI

00yJeHwusI.

Juctunnuaa «KoMnbloTepHoe MoJeTHPOBAHUE ¢ NMPUMEHEHHEM MeTo1a KOHEYHBIX
3jeMmeHTOB (MKJ)» B3auMocBsi3aHa JIOTUYECKH U COAEPKATEIBHO-METOAUYECKHN CO CIEAYIOIUMHU

mucruniauaamu OOIT:
B Fnox 1. Jucyunaunvt (mooyau):

— OCHOBBI MaTepHaIOBEACHHS METAIOB, MJIACTMACC U KOMITO3UIIMOHHBIX MaTEpUasoB;
— OCHOBBI MaTepHalIOBEACHHS OPOLUIKOBBIX MaTepUANIOB;
— Peonorust u MexaHnka METAIITNYECKUX U KOMIIO3UIIMOHHBIX MAaTEPUAIIOB;

— Peonorusa u MmexaHuka MOJIMMCPHBIX MaTCPpHUAJIOB,

— IIpumenenune CAE-nporpamm Ju1s pacueTa IpOYHOCTH U3EIINN;

B uacmu, ghopmupyemoui yuacmuukamu o6pazo8amenbHblX OMHOWEHUI!

— IIpoekTHas neATebHOCTD;



— OcHoBbl TexHOog0ruM OMJI 17151 M3rOTOBICHUS U3ICIHH U3 METAI0B, KOMITIO3UIIMOHHBIX U
MOPOITKOBBIX MaTEPHUAJIOB;

— OCHOBBI TEXHOJIOTHH OOpPaOOTKH NMaBIICHUEM JIsi M3TOTOBJICHUS W3JCIUNA U3 METaJIJIOB,
KOMITO3UIIMOHHBIX U HOpOH_IKOBBIX MaTepI/Ia.HOB

— Teopml 1 TCXHOJOTUA aIAUTUBHOI'O HpOI/IBBOI[CTBa 1/13;[@11/1171 nu3 TepMOHHaCTI/IKOB

— Teopml U TEXHOJIOrusa aaAuTHUBHOI'O HpOI/IBBOI[CTBa 1/13;[@11/1171 nu3 CBGTOOTBep)KI[aeMBIX
MOJIUMEPOB

— Teopml 1 TCXHOJOTUA aIJUTUBHOI'O HpOI/IBBOI[CTBa 1/13;[@11/1171 nu3 HOpOI_HKOBBIX MaTepI/Ia.HOB

3. CTpykTypa u cofep:KaHue TUCUUIIIHHBI

OO01mast TpyA0eMKOCTh TUCHHUTUINHBI COCTaBISIET 2 3a4eTHhIX(€) equHuI(bl) (72 4acoB).

3.1 Buabl y4eOHOI1 padoThl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHUs

Ne But yueHoii pagoTh1 KoaunuecTBo CeMecTpsbl
n/n 4acoB 6 (1ecroit) -
1 | AyauTopHblie 3aHATHS 36 36 -
B ToMm uncrne:
1.1 | Jlekuuu 18 18 -
1.2 | CemuHapcKue/mpakTHUYECKUE 3aHATHS 0 0 -
1.3 | JlabopaTopHble 3aHATHS 18 18 -
2 | CamocrosiTesibHas pabora 36 36 -
B ToMm uncrne:
2.1 | nHaOUBUAYaTbHBIC 3aJJaHUS TIO JICKIIUSIM 18 18
2.2 | uHOUBHAYaJbHbBIC 3aJaHUS IO 18 18
1a00paTOpHBIM paboTam
3 | IlpomexyTouHasi aTrecTanus
3auet/aud.3auer/sK3aMeH 3a4er 3a4er -
Hroro 72 72 -

3.2 TemaTnyecKuM MJIaH H3YyYCHUS TUCHHUIIJIUHBI

3.2.1. Ounas ¢popma 0OydeHUs

TpynoemMkocTsh, yac
AyautopHas padora =
zg |2 | 3542
Ne Pa3aenbl/TeMbl o - 28 =] Ex SE | & E
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Jlekumuu:
1 BBonnas nekuus. TepMHHBI, onpeeieHus, 2 2
METOABI, MPOrpaMMHOE  OOCCIICUCHHE.




Oco0eHHOCTH HACTPOMKH TEXHOJIOTUIECKON
(hopmoobOpazyromieli onepaliy B pacaeTHOM
mporpamme kinacca CAE (Computer-Aided
Engineering)

2 CaoiicTBa MaTepuana. BnusHue cBolcTB Ha 4 4
PEKUMBI 00paboTKM. [Iporpammuoe
oOecrieyeHuss i1 OOpabOTKH JaHHBIX O
MaTepHae.

W

Mertoap! uccieoBaHus CBONCTB MaTepHalia 2 2

4 3D-neuath: OCOOEHHOCTH MOATOTOBKH 2 2
oOpasma Jiy1st U3rOTOBJICHHS

5 Mopens  marepuana.  IlocranoBka 2 2
3aJ1a4¥ PErpeccuu

6 MeToa HaMMEHBITNX KBAPATOB 2 2

7 Meroasl TOMCKAa YUCIIEHHOTO pPELICHUS 2 2
3aJjauu perpeccun

8 Bupryanbnbiii  3kcnepument B CAE- 2 2
CHCTEME M YHCJIEHHOE pelIeHHE 3a/1auu
perpeccun Ha Python

JlabopaTopHbIe paGoThI:

1 BBognas pabGota. IloaroroBka naHHBIX O 2 4
Marepuaie, OCHOBAaHHBIX Ha HATYPHOM
SKCIIEPUMEHTE

2 3HaKOMCTBO CO CTPYKTYpOHl NpOrpaMMbl B 2 4
cpene Python. Hactpoiika OubOmuorek u
rpaduKoB

3 Pemenne 3amaum perpeccun  MeTOIOM 2 4
HaMMEHBIINX KBaapaToB B cpene Python

4 Pemenne 3amaum perpeccMm YUCICHHBIM 4 2
METOAOM CTOXaCTHYECKOTO
TPaJMeHTHOTO CITyCKa B cpejie Python

5 OrmeHka TOYHOCTH MOJCIH MaTephaia B 4 2
cpene Python

6 BupTyanbHbIi 3KCIIEpUMEHT B IpOrpamMme 4 2
QFORM ¢  mpumeHEHHMEM  MOJEIH
MaTepuaia

Hroro 72 18 0 18 0 36

3.3 Conep:xxkanue TUCHUILINHBI

Tema 1. BBognas nexuus. TepMuHbI, onpeneneHusi, METOIbI, TPOrpaMMHOE OOecIieueHHE.
OcoOeHHOCTH HACTPOMKH TeXHOJOrmyeckond ¢opmooOpasyromieil omepanuu B pacuyeTHOU
nporpamme kiacca CAE (Computer-Aided Engineering)

Paccmampuearomesa ocnosuvie mepmuHbl U onpedeneHus XapakmepHvle 0ai 00aACmU
3HAHULL: KOMNbIOMEPHOE MOOeIUPOBAHUE MEXHUYECKUX CUCmeM U MeXHON0SUYECKUX Onepayull.
Ilpusooumca xapaxmepucmuka 4YUCIEHHbIX Memo008 (MemoOd KOHEeUHblX I1eMEHMOo8, Memoo
SDAHUYHBIX  D]IeMEeHmMOo8, Memoo HOCMOAHHBLIX 00beM08, MemoO KOHEYHbIX pasHocmell),
NPUMEHAEMBIX O/l KOMNbIOMEPHO20 MOOENUPOBAHUS MEXHON0SUYEeCKUX Onepayull, a makice
AHATIUMUYECKUX PeUeHUll U YUCTEHHbIX ANOPUMMO8 MAWUHHO20 O00VUEeHUs, NPUMEHAeMbIX O/
MOOENUPOBAHUSA MEXHUUECKUX CUCeM (MAMepUuaos).

Tema 2. CpoiicTBa MaTepuana. BrnusHue cBoWCTB Ha pexumMbl 00paboTku. [Iporpammuoe
obecnievueHus st 00pabOTKH JaHHBIX O MaTepUae.




Ceoticmea mamepuana. Brusnue ceoticme na pescumol oopabomxu. Ha npumepe 3D-neuamu
HOKA3aHO GIUAHUEe napamempos Hacmpoliku 3D-neuamu ua ceoticmeéa mamepuana u u30enus.
Onucwvigaromcss nooxo0vl K HPUMEHEHUIO MAwUHHO20 o0OyueHuss 6 obaracmu 3D-neuamu:
ocobennocmu u coepaicusarowue paxkmopul. Obwue ceedenust o cpede npocpammuposanus Python u
OMKpLIMBIX ~ OUOIUOMEKAX,  peanu3yiowux  aieopummsbl  MAWUHHO20 OOYYeHus U NOUCK
AHATUMUYECKO20 DeUleHUs.

Tema 3. MeTozp! Hccien0BaHUs CBOMCTB MaTepuaa

Memoo ougppepenyuanvroti cxanupyrowen karopumempuu ([{CK). Memoo ucnvimanus Ha
colcamus/pacmsidicenue  u  e2o aemomamuzayus. Ocobennocmu opuenmayuu oopazya 0
PACMANCEHUS NPU €20 U320MOGNeHUU Memooom 3D-neuamu 0 UCCIe008aHUS CBOUCIE MAMePUaNd
u ceoticme e2o KOHcmpyKkyuu. Memoo onpedenenus onmu4eckux c80tUcma - CneKkmpogomomempus.
Memoo onpedenenus d1eKmpudeckux ceoucms. Asmomamusayus 6vINOAHEeHUs 00pabomKu
pe3yibmamos HamypHoz2o dkcnepumenma: Excel unu Python.

Tema 4. 3D-nieyats: 0cOOEHHOCTH MOATOTOBKH 00pa3ia st U3TOTOBICHUS

Ipununno-cnedcmeennas ouazpamma «kavecmeon-«napamempwvly. Cmunu 3anoaHeHUs. U Ux

enusAHUe Ha Kadecmeo usoenus. Ilapamempvi obpabomku u ux enusHue Ha Kavecmeo. Ilnan
HamypHo2o skcnepumenma. llpumepvl HamypHvIX SKCHEPUMEHMOB.

Tema 5. Moaens matepuana. [loctaHoBKa 3aauu perpeccuu

Ilonamue «mooenb mamepuana» U CUHOHUMbIL, NPUHAMbIE 6 MEXHUKe U MEXHOIO2USX.
Obobwennas mooenv ¢hopmoobpasyoweri onepayuu: AOOUMUBHOU MEXHOLOUU, MEXHOA02UU
HAACMUYECKO20 0eOPMUPOBAHUS, MEXHOL02UU JUMbS, MEXHOL02UU Pe3aHUs, MeXHOL02UU C8apKU
3aeomosok. 3adaua pezpeccuu: hopmyauposKa, 0COOeHHOCmU NOCMAHOBKU 3a0a4l (AHATUMUYECKOe
peuienue, OCHOBAHHOe HA Memoode HaumeHbuux keaopamos (MHK), u npubnusicennoe peuierue,
OCHOBAHHOE HA YUCIEHHbIX Memooax noucka pewenus). Memoowvl pewenus 3adauu. Kpumepuu
oyeHKu moyrnocmu peutenus. Kpumepuu npasdoonooobus.

Tema 6. MeToa HaMMEHBITUX KBaAPATOB

Onucanue memooa. Ilpeumywecmea u Hedocmamxu. Bapuanmel peanuzayuu memood.

Tema 7. MeToapl MOMCKA YUCICHHOTO PEIICHU 3aa4l PErpecCuu

Ilonamue «onmumuzayusy. Knaccuguxayua yuciennvix memooos, npumeHsemuvix OJis
pewenust 3a0auu pecpeccuu. Memoo [aycca - npsamou memoo peuieHus 3a0a4y MHOOMEPHOL
onmumuzayuu. I paduenmnoviti cnyck  (Gradient descent). Jloxanvueii u  2n00anbHbLL
MUHUMYM. cmoxacmuyeckuil epaduenmusiil cnyck (Stochastic Gradient Descent, SGD).

Tema 8. Bupryanbssiii skcnepuMeHT B CAE-cucTeMe U UMCIEHHOE pEIICHHE 3a7adu
perpeccun Ha Python

Ilonamue «8UpmMyanbHblll IKCHEPUMEHMY» U C8A3b € Modelvlo mamepuana. Peanuzayus
CMOXACMUYECK020 2PAOUEHMHO20 CNYycKa Oisl JUHEUHOU pecpeccuu HA OO0HOM ¢hakmope u3
oudruomexu sklearn — SGDRegressor. CpasHenue aHAIumui4eckoco U YUCIEHHO20 peuleHUl.
IIpobnema uucnennoeo pewenus: cmewjeHue (Hedoobyuenue) u pazopoc (nepeobyuenue) mMooenu.
Onpeodenenue k03¢ puyuenmos modenu mamepuand.

Memoo obpammnou 3aoauu (Inverse analysis). Ilpumepovl pearuzayuu memooa 0OpamHou
3adayu. Cesa3b 3a0ayu pecpeccuu ¢ 00pamuoil 3adayeil (6UpmyaibHuiM IKChepumenmom). Kpumepuu
OYEHKU MOYHOCMU PeUleHUS].

3.4 Temaruka ceMMHAPCKUX/NMPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapCcKue/MPaKTUICCKUEC 3aHATHS

CeMuHapckue/mpakTHUYECKUe 3aHATHS Mo quciuminHe «KoMmbroTepHOe MOJEIUPOBAHUE C
MPUMEHEHHEM METOo/Ia KOHeUHBIX dneMeHToB (MKD)» He nmpexycMoTpeHbi.



3.4.2. JlabopaTopHbIE 3aHATHS

Pa6ora Ne 1. Beognas padoTta. [ToaroroBka 1aHHBIX 0 MaTepHalie, OCHOBAaHHBIX HA HATYPHOM
AKCIIEPUMEHTE.

Cmyoenmbl 3HAKOMAMCS C 8bLOAHHBIMU Npenodasamenem OAHHbLIMU 0 Mamepudie Tubo npoeoosm
CAMOCMOSAMENbHO HAMYPHBLI dKCnepumenm. Jlaunvle o mamepuane 3anocamces 6 maoauyy popmama Excel u
HACmMpaugaiom zpaguueckoe npedCcmaesierue OaHHbIX 0 Mamepuaie.

Pa6ora Ne 2. 3HakKOMCTBO cO CTpYKTypoil mporpammbel B cpene Python. Hacrtpoiika
O6u0IMOTEK U TpaUKOB.

Cmyoenmbl 3HAKOMAMCA CO CMPYKMYpou Hoymoyka npoepammuoil cpeovt Google Colab unu Jupyter
Notebook. Paccmampusaromest npasuia gedenus noymoyka. Yemanoska oubauomex. Hmnopm o6ubauomex.
Cocmasnenue xommenmapues, 6v180008. DoOpMUposaHue NPoOSPAMMHO20 KOOA, 6 WOM HUCIe Bbl308
bubnuomeunvix @yHKyull 01 peutenus 3adayu peepeccuu. Popmuposanue epapuuecko2o npPeocmagieHus
OaHHBIX 0 Mamepuaie ¢ npumeHeruem oudbruomexu matplotlib.

Padora Ne 3. Perenne 3amaun perpeccuu MeTOI0M HaMMEHBITNX KBapaToB B cpene Python.

Cmyoeumost nonyuarom om npenodasamens unousuoyarvroe 3aoanue. C npumeneHuem Kooa,
peanusyroue2o Memoo HAUMEHbWUX K8AOPAMOo8, peularom 3a0ayy peepeccuu — Onpedeistom Koapouyuenmol
MoOenu, cmposim epaguk, GU3YaIUUPYIOWUL Pe3yIbmamyl paciema u HamypHo20 dKCHepUMerma.

PaGora Ne 4. Pemenue 3agaum perpeccud YHUCICHHBIM METOAOM CTOXAaCTHYECKOIO
TpagueHTHOro ciycka B cpene Python

Cmyoeumol nonyuarom om npenodasamens uHousuoyaivroe 3aoanue. C npumeneHuem Kooa,
Ppeanuzyiowezo aneopumm Cmoxacmu4ecko20 2paoueHmuo20 CHYCKa, pewlaiom 3a0avy pezpeccuu —
onpedensiiom Kodpuyuenmol MoOeny, CMpPOsm 2pagux, SU3VATUIUPYIOWULL De3yTbmamyvl paciema u
HamypHO20 3KCnEPUMEHMA.

Pa6ora Ne 5. OnieHka TO4YHOCTH MOIeNIM MaTepuaia B cpene Python

Cmydenmbl, ucnoawv3ys pesyibmamoi pabomol Ne3 u Ned, onpedensiom snaueHus HeCKOJIbKUX MEMPUK,
NPUHAMbBIX 8 cmamucmuxe 018 oyenku mounocmu mooeau: R2, MAE, MAPE, MSE. B pe3yromame pacuemos
BU3VATUUPYIOM 3HAYEHUS MEMPUK U OOBACHAIOM PA3IuYUe 8 UX 3HAUEHUSIX.

Padora Ne 6. Bupryanbsslii 3xkciepuMeHT B mporpamme QFORM ¢ nmpuMeHeHneM MoJienu
marepuasa

Cmyoenmvl, ucnonv3ys 3uadenus Kodpguyuenmos mooeru u3 pabomer Ne3 u Ned, nposoosm
BUPMYATIbHBII IKCHEPUMEHM 8 NPOSPAMMHOM Komniekce QForm u oyenusaiom pe3yiomamsi UpmyaibHO20
IKCNEPUMEHMA 8 CPABHEHUU C OAQHHBIMU HAMYPHO20 dKcnepumenma (cm. pabomy Nel) no mempuxe R2, MAE
u MSE. B pe3yniomame pacuemos 6u3yaiu3upyiom 3Ha4enust Mempux u 00wbsACHAIOM pasiuyue 8 Ux 3HAYeHUsIX.

3.5 Temaruka KypcoBoi padoThbl

KypcoBas pabora o aucnuminie «KoMnbroTepHOe MOIETHPOBAaHUE C TPUMEHEHUEM METOAa
KOHEUYHbIX 31emMeHToB (MKD)» He npenycmoTpeHa.

4. YueOHO-MeTOAM4YECKOe U HH(POPMAIIMOHHOE o0ecrieueHne

4.1 HopmatuBHblie 10kyMeHTbI 1 'OCTb1

1. TOCT 25.503-97. Pacuerbl M HCHOBITAaHUS HA MNPOYHOCTb. MeETOIbl MEXaHHMYECKHUX
HCIBITAaHUN MeTaIUI0B. MeTo HCIIBITaHUS Ha CXKaTHe.

2.TOCT 4651—2014 (ISO 604:2002) [1nactmaccel. MeTo UCIIBITAHMS Ha CXKaTHE.

3. TOCT P 55134-2012 (MCO 11357-1:2009) Ilnactmaccel. [uddepenuuanpnas
ckanupytomas kanopumetpus (JICK). Hacts 1. OOmre npuHIUIEL
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4. TOCT P 58399-2019 Konrpons Hepazpymaromuii. Meroasl ontudeckue. OOmue
TpeGoBaHUSI.

5. TOCT P 8.623-2015 OTtHOCUTENbHAA AUAIEKTPUUECKAsl IPOHULIAEMOCTh U TaHTEHC YIJla
JTUAJIEKTPUYECKUX TOTE€Ph TBEPABIX TUAJIEKTPUKOB. METOAMKM HW3MEpeHUuN B JIuama3oHe
CBEPXBBICOKHX YacTOT.

6. 'OCT 22372-77 Marepuainsl AudieKTpudeckrue. MeToasl onpeaeneHus Ju3JIeKTPUIeCKON
MPOHUIIAEMOCTH U TAaHT€HCA YIJla JUAJIEKTPUIYECKUX MOTeph B Auanazone yactoT oT 100 ' qo 5 [T,

7.TOCT P 57700.23-2020 KomnbroTepHble MOAETH U MojienupoBanue. Banunamus. O6mue
HOJIOKEHHUS.

8. TOCT P 57700.22-2020 KomnbroTepHbie MOAenu 1 MojenupoBanue Knaccuduxanus.

9. TOCT P 57700.2-2017 YwucneHHoe MoOJeNUpOBaHUE i pa3pabOTKM W cOaud B
JKCILTyaTalUI0 BBICOKOTEXHOJOTUYHBIX MPOMBIIUICHHBIX H3AENUi. cepTudUKalys IporpaMMHOTO
oOecrieuenusa. OOIME TOJIOKEHUS

10. TOCT P 57412-2017 KommbroTepHble MOJICIN B MpOIEccax pa3padOTKH, MPOU3BOJICTBA
U DKCIUTyaTanuu uaaenuii. OOmme moIoKeHusl.

4.2  OcHoBHas JuTEeparypa
1. Peiiznua, B. . Maremarndeckoe MojaenupoBaHue : ydeOHOe mocoOue ajis BYy30B /

B. U. Peiiznun. — 2-e u3n., nepepad. u qomn. — Mocksa : M3znarensctBo FOpaiit, 2020. — 126 ¢. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-08475-7. — TekcT: anektpoHHbIi / OOpa3zoBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/451402 (nara o6pamenus: 20.01.2023)

2. 3enkoB, A. B. UucneHnnsie MeTOIBI : yueOHOE MOCOOHe /Ui MPUKIIAAHOro OaKanaBpuara /
A. B. 3enkoB. — Mocksa : UznarensctBo IOpaiit, 2019. — 122 c. — (bakanasp. Ilpuxnagnoii
Kypc). — ISBN 978-5-534-10893-4. — Tekct: anexkTpoHHbIN // ObOpa3oBarenbHas miaaTdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/432209 (nara obpamenus: 20.01.2023).

3. demunosa, O. A. DKoHOMETpHKa : YUeOHUK M MpaKkTUKyM Uit By3oB / O. A. Jlemunosa,
. Y. ManaxoB. — Mockga : U3narensctBo FOpaiit, 2020. — 334 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-00625-4. — Texct: anektponnsiii / O6pa3zoBarenbHas miatdopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/450357 (nara obpamenus: 20.01.2023).

4.3 JlomosHMTeIbHAS JUTEpaTypa
1. Mupkun, b. I'. BBeaeHnue B aHanu3 JaHHBIX: Y4eOHHUK U npakTHkyM / b. I'. Mupkun. —

Mocksa : U3natenscrBo FOpaiit, 2019. — 174 ¢. — (ABTopckuii yuebnnk). — ISBN 978-5-9916-
5009-0. — Texkct: osnektpoHHbId // OOpa3oBarenbHas mnargopma FOpait [caift]. —
URL: https://urait.ru/bcode/432851 (nata o6pamenus: 20.01.2023).

2. Yepnepimes, C. A. OcHoBbI MporpaMMupoBanus Ha Python : yueOHoe mocoOue s By30B /
C. A. YepnsbimeB. — Mocksa : M3znatensctBo FOpaiit, 2021. — 286 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-14350-8. — Texkct: anektponnslii / O6paszoBarenbHas miatdopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/477353 (nara obpamenus: 20.01.2023)

3. ITnaronos, A. B. MammnHoe o0ydenue : yueOHnoe nocodue 11 By3oB / A. B. IlinatonoB. —
Mocksa : M3garensctBo FOpaiit, 2022. — 85 ¢. — (Bricmiee o6pazosanne). — ISBN 978-5-534-
15561-7. — Texkcr: osnextpoHHbi // OOpaszoBatenpHas minatgopma HOpaiit [caliT]. —
URL: https://urait.ru/bcode/508804 (mata oOpamenus: 20.01.2023)
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4. Korkun, I'. JL KowMmmberotepHoe wmonenupoBaHue (U3MYECKUX MPOIECCOB C
ucrnons3oBanueM Matlab : yuebnoe mocobue mis ByzoB / I'. JI. Korkun, JI. K. Ilomos,
B. C. Yepkacckuii. — 2-e u3a., ucnp. u gon. — Mocksa : M3natensctso FOpaiit, 2020. — 202 c. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-10512-4. — Tekct: anektponHbIi / OOpa3zoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/455883 (nara o6pamenns: 20.01.2023).

5. Kpemep, H. III. DxoHomeTpuka : y4eOHHMK W TPAKTUKYM JUISI aKaIEMHUYECKOTO
6akanaBpuata / H. III. Kpemep, b. A. Ilytko ; mox pemaknueii H. ILI. Kpemepa. — 4-e uzn., ucrp. u
non. — Mocksa : U3narensctBo FOpaiit, 2019. — 308 ¢. — (bakanaBp. AkagemMuueckuii Kypc). —
ISBN 978-5-534-08710-9. — Tekcr : anekrponnsliii // O6pazoBarenbHas miatdopma KOpaiit [caift].
— URL: https://urait.ru/bcode/426241 (nara obpamenus: 20.01.2023).

4.4 DuekTpoHHBbIe 00pa3oBaTe/bHbIE PeCypChl

1. O0P «KomnbroTepHOE MOAEIMPOBAHUE C MIPUMEHEHHEM METOJIa KOHEUHBIX 3JIEMEHTOB
(MKD2)»:
https:// online.mospolytech.ru/course/view.php?id=11531

4.5 JluneH3WOHHOe M  CBOOOJHO  pAacHpOCTpPaHseMOe  NPOrpaMMHOe
ob0ecreueHue

1. [IporpammHuoe oOecniedeHne He PEeayCMOTPEHO, 3a uckatoueHueM [10 miis nemoHcTpanuu
IPe3eHTAIMi, OTKPBITOM cpelbl nporpammupoBanus Python u mporpammuoro xommiaekca QForm
(axkamemMudecKkas JTUIEH3HS, TIOCTYITHAs B BY3¢€).

4.6 CoBpemenHble npodeccuoHATIbHBIE 0a3bl JAHHBIX W WH(POPMANMOHHBIE
CIIPaBOYHbIE CHCTEMbI

Kaxnapiii  cTymeHT oOecreueH WHAWBHIYATbHBIM HEOTPAHUYCHHBIM  JIOCTYIIOM K
AEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA, IPEICTaBICHHBIM Ha caiite Mocnonurexa B pazjene:

1. «bubnuoteka. DneKTpoHHBIE pecypch» http://lib.mami.ru/lib/content/elektronnyy-katalog

2. «bubnuoTeka. DMeKTpOHHO-OUOIMOTEUHbIE CUCTEMBI» http://lib.mami.ru/lib/ebs

3. OBC «M3narenncTBa Jlauby - https://e.lanbook.com/

4. Tlone3nple yueOHO-METOIMYECKUE MAaTepHaIbl IPEACTaBICHBI HAa CalTax:

4.1. PUHII; http://elibrary.ru/

4.2. Scopus: www.scopus.com

4.3. bubnuoTeunplil IeHTp yHUBEpcuTeTa: http://lib.mami.ru/marc2 1

4.4. bubmuoteunsiit ieHTp https://sciencedirect.com

4.5. bubnuoteunsiit ieHTp https://www.researchgate.net/

S. MarepuajibHO-TeXHHYECKOe o0ecrneyeHmne

JlekuMoHHBIE AyAUTOPHH OOIIET0 YHUBEPCHUTETCKOTO ayJuTOpHOro (HOHAA, OCHAIICHHBIE
MYJIbTUMEAMMUHBIMUA IPOSKTOPAMU JJIS TIOKa3a BUACOPHIBMOB U IPE3CHTAIHH.

Jist  mpoBeleHHMS — TPAKTUYECKWX  3aHATUNA  3a[CHCTBYIOTCA  ayJIUTOpPHH  OOIIEro
YHUBEPCUTETCKOTO ayJUTOPHOrO (DOHAA, OCHALIIEHHbIE MYJIbTUMEAUNHBIMHI MPOEKTOPAMHU.
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6. MerToauyeckue peKOMeHIALUN

6.1 MeTonnueckue peKOMEHIANUM /Js TNPeNnoaaBaTesisi M0 OPraHU3aANNN
o0yueHHst

OcHOBHOE BHHMMaHHE TPU W3YUYEHHH AUCHUILIUHBI «KoMmbloTepHOEe MoJeaupoBaHHe €
NnpUMeHeHHueM MeToAa KoHedHbIX iemMeHTOB (MKD)» crnenyer ynenste (popMHUpPOBAaHUIO Yy
CTYJIEHTOB TEOPETUYECKHUX 3HAHWN U NMPAKTUYECKUX HABBIKOB B OOJACTH TEUEHUS IJIACTUYECKU
nehopMUPYEMBIX CPell, B TOM YHCIIE TBEP/bIX, CHITYyYUX, Feie00pa3HbIX.

Teoperuueckoe n3yueHrne OCHOBHBIX BOIIPOCOB Pa3/I€IOB JUCIUILIMHBI TOJKHO 3aBEPIIATHCS
1abopaTOPHBIMU paboTaMHu.

Jlist  akTHBU3aMU  y9eOHOTro Tpolecca MNpU  HU3YYCHUH JUCHUTUIMHBI  3()(PEKTHBHO
IPUMEHEHHE MPE3CHTAUHN 0 PA3TUYHBIM TeMaM JIeKIUH 1 1a00opaTOpHBIM paboTaM, B TOM YUCIIE
MO TeM, JJIsi KOTOPBIX CTYICHTaM BBIIAIOTCS WHIUBUIYaTbHBIC 33 aHUS.

Jlnst mpoBeieHHsI 3aHATHH 110 TUCIMITIIMHE UCTIONB3YIOTCS CPEICTBA O0YUEHUS:

- yueOHUKH U ydeOHbIe Toco0us, nH(pOpMaIMOHHbIE pecypchl HTepHeTa;

- pa3paboTaHHbIE MTPE3CHTAIUH 110 Pa3IMYHBIM pa3zesiaM Kypca;

- KOHCHEKTHI JIGKLIUH, BHIEOCIOKETHhI, pa3menieHHble Ha miardgopme CHO-Mocnomurex
(https://online.mospolytech.ru/course/view.php?id=11531) nns BBIMOTHEHUS WHAWBUIYATbHBIX
3aJJaHUM 7151 CAMOCTOSITENTbHOM paboThI CTyIEHTA I10 JIEKIHSIM U T10 JIA0OpaTOpPHBIM paboTaM.

6.2 MeToz[qucmle YKasaHus 1Jis oﬁyqamumxm IO OCBOCHHIO TUCHUIIJIMHBI

CamocrosiTennbHass paboTa SIBISETCS OJHUM W3 BUIOB yueOHBIX 3aHsaTuid. llens
CaMOCTOSITENIbHOI paboThl — MPAKTUUECKOE YCBOEHUE CTYIEHTaMHU BOIIPOCOB, paCCMaTPUBAEMbIX B
pamMKax JIeKIHid JaHHOW JUCIUILUINHBI, a TAK)Ke B paMKax J1ab0paTOpHBIX padoT.

AynutopHas caMOCTOsITeIbHas padoTa MO JTUCIUIUINHE BHITIOTHSISTCS Ha YI€OHBIX 3aHATHUSIX
M0/ HEMOCPEJACTBEHHBIM PYKOBOJACTBOM IIpEMoJiaBaTesis M MO €ro 3aJaHuio. BHeaynuTopHas
camocTosITeNlbHAs paboTa BBHIMOTHSAETCS CTYACHTOM IO 3aJaHHWI0 TpernojaBaTens, HO 0e3 ero
HEIMOCPEICTBEHHOTO y4acTus. BBIMOTHEHHbIE 3a/laHusl 3arpykaroTcsl CTyJIeHTOM B Kypc DOP mns
MOCJIEIYIOLIEH TPOBEPKHU IPETOIaBATENEM.

3agaum caMoCTOSATEILHOM PadOThI CTYAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON Y4eOHOU pabOTHI;

- OCBOCHHUE COJIEp>KaHUS JUCIUILINHBL,

- yrayOseHue coep KaHusl U OCO3HAHHE OCHOBHBIX MOHSITHH TUCIUIINHBL,

- UCTIOJIb30BaHUE MaTepHasa, COOPaHHOIO U OJTy4YEHHOTO B X0/1€ CAMOCTOATEIbHBIX 3aHITHIA
1151 9 (HEKTUBHOM TOITOTOBKY K 3a4€TY;

- BBIMIOJIHUTH MHAUBHUIYAJIbHOE 331aHHE T10 JIEKIMOHHOMY KYpCY.

Bujabl BHeayIMTOPHOI cCaMOCTOSITEIbHOM PadoThI:

- CAMOCTOSITEIbHOE U3YYCHHE OTIACIbHBIX TEM AUCIUIUINHBL,

- MOATOTOBKA K JIGKIIMOHHBIM 3aHSATHUSIM;

- MOJITOTOBKA K JTaOOpaTOPHBIM paboTam;

- BBITIOJIHEHUE MHIMBUIYAIbHBIX 33JaHUH 110 3aKPETUICHUIO TEM.
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JI71st BBITTOSTHEHUS TF000TO BHIa CAMOCTOATENIFHON pabOThl HEOOXOIMMO MPOITH CIIeTYyIOMNe
STaIIBL:

- OTIpEJIeTICHNE [IEJIN CAMOCTOSATENILHOM padoThI;

- KOHKpETH3alusl TI03HaBaTeNIbHON 3a/1auu;

- CAaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENIbHON padoTe;

- BEIOOp a/IeKBaTHOTO crioco0a AEHCTBHS, BEAYIIETO K PELICHUIO 3a/1a4H;

- INTAHUPOBaHUE PabOTHI (CAMOCTOATENBHOM MM € TOMOIIBIO MPENOAaBaTeNs) HAJl 33/1aHUEM;

-OCYIIECTBJICHHE B NPOIECCe BBINOJIHEHUS CaMOCTOSITEIbHONH pabOThl CaMOKOHTPOJIS
(MTPOMEXYTOYHOTO U KOHEYHOT'0) PE3yIbTaTOB pabOThl M KOPPEKTUPOBKA BBITOTHEHHS PabOThI;

- penexcus;

- Mpe3eHTaIus J1abopaTOpHBIX PadoT.
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7.

DoHI OLICHOYHBIX CPEACTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI
Haumenosanue [IpencraBnenue
No Kpartkas xapakTepucTuka OleHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA B
oC CpeacTBa
CpeJlicTBa OOC
[IpencraBnenue cTyneHTOM HapaOOTaHHOU
1 [TpesenTauust paboTel| UHGOpPMALIMK O  33JaHHOM  TemaTtuke | TemMbl  MHAMBHUAYaJTbHBIX
(IT) WHIUBUIYAIBHOTO 3aJIaHus B BUJE | 3amaHUU
MIPE3CHTALNH.
CpencTBo KOHTpPOJIS, OPraHM30BaHHOE Kak
crnenuanpHas  Oeceaa  MeIaroru4ecKkoro
YcTHbll onipoc, | paboTHUKAa ¢ oOy4alomuMmcss Ha TeMsbl, | Bompocsl mo
2 cobecenoBaHue, CBS3aHHBIC C W3y4aeMOM AWCIUIUIMHOM, W | TeMaM/pasjesiaM
(YO) paccuMTaHHOEC Ha BBISCHEHHE OOBeMa | TUCIUTUIMHBI
3HaHUN 00Yy4Yarolierocst Mo OINpeleICHHOMY
paszeny, TeMe, npodyiemMe M T.I.
CamocrosiTenbHOE U3YUEHUE OTACIbHBIX TEM
o azzenam VCLUTLIAHBI c
JlaGopaTopHbie pasit FUCH
WCIIOb30BAHUEM OIMCAHUM K MaTeHTaM U
3 paboThI Tembr 1abopaTOpHBIX paboOT
(JIP) ABTOPCKUM CBHUJETEIbCTBAM, HOPMAaTHBHO-
MpaBOBOM  JOKyMEHTAIluH, HaTypPHBIX
00pa31oB, KOMIIBIOTEPHBIX MOJENEH U Jp.
CpencrBo NpOBEPKH YMEHUH MPUMEHSTH
NunuBuayanbHOE | MOJTy4YEHHBIE 3HaHUS no 3apaHee
. Tembl UHAUBUAYATbHBIX
4 3a/laHne ONpENEICHHON METOAUKE JUIsl pelIeHUus -
(13) 3a4a4  WJIM 33JaHU 1O MOIYJII WU
JUCLUIIIIMHE B LEJIOM
Cucrema cTaHJapTU3UPOBAHHBIX 3a/IaHUM,
Bonpoce! (mpumepHsIe) Ais
MTO3BOJISAOILAS aBTOMAaTU3HPOBATH
5 TectupoBanue (T) . MTOATOTOBKH K
MpoLeAYpY H3MEPEHHUs YpOBHS 3HAHUU U
o TECTUPOBAHUIO
YMEHUN 00yJaromerocs

7.2

Ilkana u KpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4eHUst

K HpOMG)KyTO‘IHOﬁ aTTeCTallu CTYACHTHI NOJIKHBI BBIITOJIHUTH CICAYIOIIUC BU/IBL y‘-IG6HOﬁ

paboTHI,

peyCMOTPEHHbIE

paboueii mporpaMMmol  TO

JUCLIUILIHHE

«KomnbroTepHOE

MO/eJIMPOBaHMe ¢ MIPUMEHEeHHeM MeT0/1a KOHeYHbIX 3j1eMeHTOB (MKDJ)» (BhinoHeHUE U 3a11UTa
1abopaTopHbIX paboT, BBIMOJHEHHWE 3aJaHUNl HAa CaMOCTOSTENbHYIO IOATOTOBKY, a TaKXke
BBIMIOJTHEHHE WHAMBUIYAJIbHBIX 33JaHUA M TECTOBBIX 3aJaHM C Y4YETOM BBIIICONMHMCAHHBIX

TpeOoBaHUI).
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IIkaJga oneHUBaAHUA Onucanue

3auTeHo

BrimoHeHBI BCe BUIBI YIEOHOU paOOTHI, MPETyCMOTPEHHBIE YIeOHBIM
miaHoM. CTyA€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUH,
HAaBbIKOB NIPUBEIECHHBIM B TaOJMIIAX MOKa3aTeNlsM, ONEpUpYeT
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU, HABBIKAMHU, TIPUMEHSET UX B
CUTyalusiIx MOBBIIICHHON CJIOZKHOCTH, HC HCIBITBIBACT Ban}II[HeHI/Iﬁ
[IPU AHAIUTUYECKUX OIEpALUAX, IEPEHOCE 3HAHUN U YMEHUH HA HOBBIE,
HECTaHJapTHbIEC CUTyaluu. JlOMmyCcKaroTCs:

- HE3HAYUTCIIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYyAHCHUA npu
AHAJIMTUYECKUX OMNEpalusax, MepeHoce 3HAHUM U yMEHUN Ha HOBBIE,
HECTaHIapTHbIE CUTYaIlUH;

- 3HAUUTENIbHBIC OIIMOKH, MPOSABISETCA OTCYTCTBUE 3HAHUHM, YMEHHH,
HABBIKOB 110 PsIAy ITOKAa3aTeleH, CTYACHT MCIBITHIBACT 3HAYUTEIbHBIC
3aTPyAHECHUS IIPU ONEPUPOBAHUM 3HAHUSAMM M YMEHUSAMHU IPHU HX
[IEPEHOCE HA HOBBIE CUTYALUH.

He 3auteno

He Bemomnen oauH wim Ooiiee BHIOB  ydeOHOM  paboOTHI,
NPEIyCMOTPEHHBIX Y4eOHBIM IUTaHOM. CTYAEHT JI€MOHCTpUpPYET
IIOJIHOE OTCYTCTBHE WJIM HENOCTATOYHOE COOTBETCTBHE 3HAHMM,
YMEHUH, HaBBIKOB MpPHUBEIECHHBIM B Ta0ONMIaxXx IOKa3aTelsM,
JOMYCKAIOTCA  3HAYUTEIbHBIE OIIMOKH, TMpPOSABISAETCS OTCYTCTBHE
3HaHUHM, YMEHUH, HABBIKOB I10 PNy IIOKa3aTeJIe, CTYJEHT HE MOXKET
OIIEpUPOBATh 3HAHMAMM M YMEHHUSMHU IIPH HMX IIEPEHOCE HAa HOBBIE
CUTYalUH.

TeMbl HHAUBUAYAJIbHBIX 3aJaHUH MO JEKIUAM

BriOpate anautuBhyto Texnonoruto (AT) u BeiOpats Matepuan 1t AT. Halitu onny moaens
JUIs1 BBIOpAHHOTO MaTepuana.

Odopmrenne B popmare mpe3eHTallK NPEACTaBUTh OMMCAHUE MOJIETN MaTepHraa:

Mapka MaTepHualla U €ro OlucaHue (XMM.COCTaB; MEX.CBONCTBA)

MoJienb Matepuaia (popmyia; 06JacTh OnpeeneHus)

KaKH1e METO/Ibl UCIIBITAaHUsI OBLIM MTPUMEHEHBI JIJIS1 TOJTyYSHHsI MOJICNIM MaTepHraa
I'Jie MCTI0JIb30BaHa MOJIENIb MaTepuaa

JNOCTYNHBI JIM TpauKH B BHJAE PHUCYHKOB, OTpa)KalollMe MOJeNnb Marepuana?

(HEOOXO0IMMO TSI BBIMTOJTHCHUS 3aJIaHHUS ).

7.3

OueHoyHbIe cpeacTBa

7.3.1. Texyuiuii KOHTPOJIb

Texkymuil KOHTPOJIb BKJIKOYAET: MPOBEPKY BBINOJIHEHUS WHIWBHUAYAIbHBIX 3aJaHUNA IO
JCKIMSM U [0 MPAKTUYECKUM 3aHATHAM, a TakKe MPOBEPKY PadOT MO WHAMBHIYaTbHON TeMe (CM.

MYHKT 7.2).
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Ha pmary nmpoBeneHuss MpOMEXYTOYHOH aTTecTanuyd B (GopMe SK3aMeHa CTYACHT IOJDKEH
BBITNOJIHUTD, 3aIUTUTH JJAOOpaTOpHbIE paboThl U pabOTy O UHIUBUIYATbHON TEME.

7.3.2. [IpomexxyTouHas aTTecTarus

[IpomexyTouHas arrecTanus o0yyaronuxcsa B (popme 3au€ra MPOBOAUTCS MO pe3yjIbTaTam
BBITIOJIHEHUSI BCEX BUJOB Y4EOHOH pPabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLUIUIMHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OleHKa CTENeHH IOCTHKEHUS OOydalolMMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
oOydeHHs MO JUCHMIUTUHE (MOIYJI0) MPOBOAMUTCA TMPENoJaBaTeNeM, BEIYIIUM 3aHITHS IO
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEPTHOM olieHKH. [Io nToram mpoMeXxyTouHOM arTecTanuu 1o
JTUCIUILIMHE (MOYJII0) BBICTABIISETCS OLEHKA «3aYTEHO» WM «HE 3aUTEHOM.
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BapuanT Ousiera 11 npoBeieHUs 3a4eTa

MUHHCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHUSA POCCUICKOU ®EJIEPAIINN
OEAEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXIEHUWE BbICHIETO OBPA3OBAHUIA

«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

daxynpreT MamuHocTpoeHus, kadenpa «O06paboTka MaTepHaIOB NaBJICHUEM U aIATUBHBIE TEXHOJIOTHN)
Jucnumnnrza «KoMnboTepHOE MOJEIMPOBaHNE C IPUMEHEHUEM METOla KOHEUHBIX 2JieMeHToB (MKD)»
O6pazoBarensHas nporpamma 27.03.05 MiHHOBaTHKa

Kypc 3, cemectp 6

BWIET nnsa 3AUETA Ne3

1. HpI/IBeﬂl/ITe OHp@I[eJICHI/Ie IIOHATUIO <«METOA KOHCYHBIX 3JICMCHTOB).
2. Jlns gero HeoOXOIMMO MPOBEICHNE «BUPTYaTBLHOTO IKCIIEPUMEHTAN?
3. Bomnpoc no uHAMBUIYaTbHOMY 33IaHUIO

VYTBepiKIeHO Ha 3acefaHuH Kadeapsl « » 202 r., mporokom Ne__.
3aB. kadenpoit /11.A.I'neBamies/
Crpykrypa Oniera:

Bomnpoc 1: Teopernueckuii Borpoc

Bompoc 2: Bompoc mo ipabopatopHoil paboTe (MpW HAJIMYMHM CIAHHBIX JI0 Hadaja CECCUU
1ab0paTOPHBIX padboT)

Bompoc 3: Bompoc 10 HHAMBHIyaJdbHOMY 3agaHui0 (IpU HAJTUMYUU  CIAHHOTO
WH/IMBUYAJILHOTO 3aJJaHMsI IO Hadaia CECCUN)

CTpyKTypa OlleHKH 0TBeTa Ha BONPOCHI IK3aMeHAIHOHHOI0 OMJ1eTa:

- «3aYTEHOY» - MPUBEACHBI Pa3BEPHYTHIC OTBETH Ha TPH BONPOCA; COOIIOACHBI CPOKHU CAAYN
71a00paTOPHBIX PadOT M MHAMBUIYATBHOTO 3a1aHUS

- «HE 3aUTEHO» - IO Hayaja CeCCHUHM He COaHbl JJabopaTopHble pabOThl U MHIUBHIYaIbHOE
3aJlaHue, MIPOMYIIECHO OONBITMHCTBO JTA0OPATOPHBIX 3aHITHIA
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IIpumepHbIii NepedYeHb BONMPOCOB /JI TNPOBeAEHUS] TNMPOMEXKYTOYHOH aTTeCTAMHU
(3a4eT) M TECTUPOBAHUS

Teopusi MogesupoBaHus

1. IlpuBenuTe onpeneneHue Ais NOHATUS «KpaeBas 3aada». YTo OTHOCUTCS K Ha4aJIbHBIM
YCIIOBUSIM U KaKH€ MCXOJHbIE JaHHbIE HEOOXOAUMBI JIJIsl pelIeHHs KpaeBo# 3a1aun’?

2. [IpuBenute onpeneneHue AJs MOHATHS «KpaeBas 3afada». UTo OTHOCUTCS K TpaHUYHBIM
YCIIOBHSIM M KaKue BUJbl FPAHUYHBIX YCI0BUM Bam n3BecTHbI?

3. [IpuBenuTe onpeaeneHue st MOHITHS «KpaeBas 3a1aday. Ponb moaenu aeopmupyemMoro
MaTepuala Mpu pelieHny KpaeBou 3agaun?

4. Kakue 4nciieHHbIe METOIbI KpaeBoOM 3aaun Bam n3BecTHbI?

5. IlpuBenute ompeneseHHE MOHATHIO «METOJ KOHEUHBIX 3JeMEHTOB»; HazoBure Tpum
OTJIMYUTETbHBIE OCOOEHHOCTH JAHHOTO METO/AA OT APYTUX YHCIEHHBIX METOJIOB, PACCMOTPEHHBIX B
Kypce.

6. [IpuBenute ompeneneHUE MOHSATUIO «METOJI KOHEUHBIX 3JeMEHTOB»; Ha3zoBute uethipe
OCHOBHBIX COCTABJISIIOLIUX METOJIa KOHEYHBIX JIEMEHTOB.

7. IlpuBeauTe OCHOBHBIE ATAIbl AUCKPETU3AINN pacueTHOHN 00macTi. Kakue TUIIBI KOHEYHBIX
AJIEMEHTOB Pa3NIUYAIOT C YYETOM Fr€OMETPUIECKON (HhOpMBI?

8. [IpuBeauTe onpeneneHne MOHATHIO «METOJ KOHEUHBIX pa3HOCTe»; B uem 3akmtouaercs
OTJINYME METO/A KOHEYHBIX Pa3HOCTEW OT METO/1a KOHEUHBIX 3JIEMEHTOB?

9. IlpuBenute onpeneneHne MOHATHIO «METOJ TPAaHUYHBIX 3JIEMEHTOBY; B uem 3akmtouaercs
OTJINYME METO/1a TPAHUYHBIX JIEMEHTOB OT METO/1a KOHEUHBIX 3JIEMEHTOB?

10. Kakue TUmbl JUCKpeTH3au pacdeTHoW oOsactu Bam m3BecTHBI? Kakoil 4ucCIeHHBIN
METOJl IpUMEHEH B Barneit kypcoBoii pabote?

11. IlpuBenute ompenenenue moaenu aedpopmupyemoro Mmatepuana. Kakue MeTomb
UCIBITAHUN MOTYT OBITh IPUMEHEHBI JIJISl OIPEIeTICHHUSI MOICTT MaTepuana?

12. IlpuBenute ompenerneHue Moaenu aedopmupyemoro marepuana. [IpuBeaure mpumep
MPOCTEUIIIEH MOJIENT MaTepraia, ONKUCHIBAIOIICH TOBECHHUE YIIPYTroro Tena.

Mopneauposanue TII B npuxkaaguom IO

1. TlpuBeauTe mpuMepsl KOMITBIOTEPHBIX IMPOrpaMM, OCHOBAHHBIX HA YHCIEHHBIX METOJaX
KpaeBoil 3aiaun?

2. IlpuBenure mnpuMepbl KOMIBIOTEPHBIX MPOrpamMM, NPUMEHSEMbIX B aJJUTUBHOM
IIPOU3BOJICTBA JJIs1 MOJEIMPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB?

3. OObsacHuTe noHATHE «0a3a NaHHBIX MarepuanoBy». Kakyio ponb urpaer 0aza JaHHBIX B
nporpaMme Juisi KOMIBIOTEPHOIO MMHTAIMOHHOTO MOJEIUPOBAaHUS MPOILECCOB aAIAUTUBHOIO
MpOU3BOCTBA?

4. Onumute TUNOBYIO CTpyKTYpy CAE-mporpaMmsl [jis KOMIBIOTEPHOTO UMHTAIMOHHOIO
MOJIETUPOBAHUS MPOLECCOB aJAIUTUBHOTO MPON3BOACTBA

Onpenenenue cBOMCTB: CTAHAAPTHI M METOABI HCIIBITAHUSA

1. Ilepeuncinure OCHOBHBIE METOABI MWCIBITAHUM, NPUMEHSEMBIX M ONpPEIEICHUS
MEXaHUYECKUX XapaKTEPUCTHK JIFOOOT0 MaTepHaa.

2. Kakume cBolicTBa Marepuajga MOTYT OBITh ONPEAEICHbl METOJAO0M pPACTSHKEHUS
UIMHIPUYECKOT0 00pa3lia U MpUMEHEHbI B 0a3e JaHHbBIX Ae(OpMHUpPYyEMbIX MaTepUaIoB IPOTrPaMMbl
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JUIS. MOJICIIMPOBAHMUSI TIPOLIECCa I TUTUBHOTO MPOU3BOICTBA.

3. Kakue cBoiicTBa MaTepuasia MOTYT OBbITh OIpEIEIEHBI METOIOM CHKAaTUS LIMIMHIPUIECKOTO
oOpa3ma M TpuUMEHeHbl B 0a3e JaHHBIX Je(QOpMUPYEMBIX MAaTEpHaAIOB MPOrpamMMbl IS
MOZETMPOBAHMS IPOLIECCa aIUTUBHOTO ITPOM3BOACTBRA.



