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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 AUCHUIITHHE

Heabro ocoenust aucuuiuinHel «KomnbloTepHoe MoJelMpoBaHMe ¢ NPHMEHEHHeM
MeTo/a KOHe4yHbIX jieMeHTOB (MKDJ)» sBnsercs (popmMupoBaHHue y CTYACHTOB TEOPETHUYECKHX
3HAaHUN U MPAKTUYECKUX HABBIKOB B 00JacTH pa3pabOTKU MOJENIel MaTepuasia Ha OCHOBE PEILECHUs
3aJ]a4y PErpecCur ¢ MOCICAYIOIUM UX pruMeHeHneM B mporpammax kiacca CAE (Computer-Aided
Engineering) ocHOBaHHBIX HA METO/IC KOHEYHBIX JJICMCHTOB.

K ocHOBHBIM 3agadyaM OCBOCHUS AMCUUIUIMHBI «KOMITBIOTEpHOE MOJAEIHPOBAHUE C
IPUMEHEHHEM METOJ1a KOHEUHBIX 1eMeHToB (MKD)» cnenyer otHecTu:

e cdopmupoBaTh 6a30BbIC 3HAHUS OCHOB YHCICHHBIX METO/IOB,;

e BbIpabOTKAa HABBIKOB MOCTAHOBKU M PELICHMS 337aYll PErpecCUH Ha OCHOBE JaHHBIX
HATYPHOTO SKCIIEPUMEHTA C MPUMEHEHHUEM OTKPBITHIX MPOrPAMMHBIX Cpel, B TOM
gucie Python;

e BbIpabOTKa HABBIKOB pacyeTa METPUK, MO3BOJIAIOLIMX OLEHUTh TOYHOCTh MOJENU
Marepuaa,

e BBEIPa0OTKAa HABBIKOB IOCTAHOBKH W IMPOBEACHUS BHPTYAIBHBIX JKCIIEPUMEHTOB C
npumeHenuem MKD3;

e BbIpa0OTKAa HABBIKOB OLIEHKU TOYHOCTH BHUPTYAIBbHOTO 3KCIIEPHUMEHTA B CPABHEHHH C
HATYPHBIM SKCIIEPUMEHTOM.

Nzyuenne xypca «KommbproTepHOE MOJEIMPOBAHUE C NPUMEHEHHEM METO/la KOHEUHBIX
atemeHToB (MKD)» cmocobcTByeT (OpMHUPOBAHHMIO HAYYHOTO KPYyro3opa M JAaeT TOT MHHHUMYM
(dyHIaMEHTANBFHBIX 3HAHWMA, HA 0a3e KOTOPHIX CHOPMHUPYETCS MPEACTABICHHE O MaTeMaTHYECKUX
MOJIEJNISIX TEYEHUSI MaTepUaJIOB, B TOM YHUCIIE IPUMEHSEMBIX [T U3yUEHHs a1 TUTUBHBIX TEXHOJIOTUH

C IIPUMCHCHUECM PACUCTHBIX KOMIIBFOTCPHBIX CUCTEMAX KJIaCcCa CAE.

O6yuenne no aucuuiuinHe «KommbloTepHoe MojeupoBaHHe ¢ MPUMEHEHHEM MeToJa
KOHe4yHbIX jieMeHTOB (MKDJ)» HampaBneHo Ha ¢GopMHUpOBaHHME y OOYYaIOLIUXCS CIEIYIOIINX
KOMIIETEHLINN:

Koa v HauMeHoBaHHe KOMIIETEHI[MH

I/IHIII/IKaTOPBI AOCTUKCHUA KOMIICTCHIIMH

OIIK-2 cnocoGHOCTh (GOPMYNIHUPOBATH | 3HATH:
3a1a4u npodeccnoHanbHON . OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IOEATECIBPHOCTH Ha OCHOBE 3H3.HPII>’I, JUCHUIUIMH U METOAbI MAaTEMAaTHYCCKOI'o aHaInu3a
IPOGUIBHEIX paszenos TSI TEOPETUUECKOTO MO/ICITUPOBAHUSI
MATEMATHUYECKNX, TEXHHUECKHX M TEXHUYECKUX CHCTEM M o6pa6on<1:1 pe3yJIbTaToB
KCIICPUMCHTAJIBHBIX U BaHUU,

€CTECTBEHHO-HAyYHBIX JACIIUATIITAH IKCTepHMCeHTAT CCIICORAHHH,

. . COBPEMEHHBIC METOJbl MATEMaTHIECKOTO
(Monyneit)

aHaNIM3a W MOJEITUPOBaHUs, 4TOOBI 3(H(HEKTHBHO
peliaTth  MCCIIEAOBATENbCKHE M TEXHHUYECKUE
BOIPOCHI B 00JIACTH aJITATUBHBIX TEXHOJIOTHH
YMeThb:

. MPUMEHSTh OCHOBHEBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIMILUIMH M  METOJbI
MaTEeMaTHYECKOTO aHaIHu3a IS TEOPETHYECKOTO
MOJCTMPOBAHMUS ~ TEXHHYECKUX  CHUCTEM U
00paboTKM PE3yNbTaTOB  JKCIEPUMEHTAITHHBIX
HCCIIeJOBaHNH,

. MPUMEHSATh COBpPEMECHHBIC METO/IEI
MaTeMaTHYeCKOTO aHau3a W MOJCITHPOBAHMS,
4T100BI 3()(HEKTHBHO PeIIaTh UCCIEA0BATEIBCKHE U




TCXHUYCCKUC BOIIPOCHI B obmactu AJIUTUBHBIX

TEXHOJIOTHUH,
BJIA/IETh:

. HaBbIKAMH  TNPUMCHEHHST  OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX IHMCIMIUINH H
METOJ0B ~ MAaTeMaTH4YeCKOTO  aHauW3a  JUIAd
TEOPETUYECKOT0 MOJAEIMPOBAHHUS TEXHHUYECKHX
cUcTeM u 00paboTKH pe3yabTaTOB
IKCTIEPUMEHTATBHBIX UCCIICIOBAHUIA;

. COBPEMEHHBIMH METOIaM1

MaTEeMaTHYECKOTO aHallu3a M MOJICIIMPOBaHUs,
9T00BI 3(PPEKTUBHO peIIaTh UCCICIOBATEIHCKIAC 1
TEXHUYECKUE BOIPOCHI B 0O0JACTH QJITUTHBHBIX

TEXHOJIOTH;
OIIK-7 cnocoOHOCTh HCHOJNb30BATh | 3HATH:
MH(POPMAIIMOHHO- . OCHOBBI HH()OPMAIIHOHHBIX TEXHOJIOTH;
KOMMYHHMKAIIMOHHBIE KOMIIBIOTEPHEBIE y IIPUHIUIIOB COBPpEMCHHBIX

TCXHOJIOI'NH, 0asnl JaHHBIX, ITaKCThI
MNPUKIAAHBIX IIPOTpaMM JIsd pCIICHUA

MH(POPMALMOHHBIX TEXHOJIOTHH, B TOM YHCJIE NIPH
paboTe ¢ OTKPBITOW Cpeoi MPOrpaMMHUPOBAHUS

WHXCHEPHO-TEXHUYECKUX U TEXHUKO- Python
DKOHOMMYECKUX 3a1a4 IUIAHUPOBAHUS YMETh:
. COCTaBJIITh MOAEIb MaTepuaiga Ui
U yhopaBieHuss — paboTamu 1O
UCIIONIb30BaHUsI B 0a3ze MJaHHBIX IS PELICHUS
MHHOBAIMOHHBIM TIPOCKTAM WH)XEHEPHO-TEXHUIECKUX 3ajiay IJIaHUPOBAHUA U
ynpaBieHuss padoTamMH 10 HWHHOBAIL[HOHHBIM
IIPOEKTaM
. BBIMIOJIHATH IPAKTUYECKHE pPabOThI IO
HaCTPOMKE KOMIIBIOTEPHON TEXHUKU
BJAJ€Th:
. HaBbIKAMH  PabOTBl €  HPHUKJIAJHBIM
POrpaMMHBIM 00eCIeYeHHEM HaBbIKAMU
2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

Hucuunnuaa «KoMnbloTepHoe MoJe/IMpOBaHHe ¢ NMPUMEHEHHEM MeT0a KOHEeYHbIX
nemenToB (MKJ)» otHOocuTces k b1.1 — oGs3arenpHol yactu 610ka b1 «ucuunauasl (MOITyIN)»
¥ BXOJUT B OCHOBHYIO 00pa30oBaTEIIbHYIO MPOrPaMMy TOJTOTOBKH OakajaBpa IO HAIPABICHHIO

00yJeHwusI.
HI/ICHI/IHJ'H/IHa ((KOMHI)]OTepHOC MOACTUPOBAHUE C NMPUMCEHEHUEM METOAA KOHECYHBIX

mucrummaamu OOIT:

B Bnoxk 1. Jucyuniaunst (Mooynu):

noarotoBku 27.03.05 «HHOBaTuKa», Nmpo@uiib «AJIUTHBHBIE TEXHOJOTHMH» OYHON (QOpMBI

3nemenToB (MKDJ)» B3auMoCBs3aHa JIOTUYECKU U COJEPKATEIBHO-METOJUYECKH CO CIIETYIOIUMU

— OCHOBBI MaTepHAJIOBEAEHHS METAJUIOB, INIACTMACC U KOMITO3ULIMOHHBIX MAaTEPUAJIOB;
— OCHOBBI MaTepHaIOBEACHMSI IOPOLIKOBBIX MaTEPHAJIOB,;

— Peonorus u MexaHvka METaJUIMYECKUX M KOMIIO3ULIMOHHBIX MaTEPUAIIOB,;

— Peonorust m MexaHnka NOJIMMEPHBIX MaTepPHAJIOB;

— IIpumenenne CAE-nporpamm Juist pacueTa IpOYHOCTH U3ENINH;

B uacmu, ghopmupyemoii yuacmuukamu oopazosamenvbHbix OMHOULEHUT:

— IIpoekTHast neATeIbHOCTD;




— OcHoBbl TexHog0orud OMJ] 11 M3roTOBICHUS M3ICIINI U3 METAIIOB, KOMITO3UIIMOHHBIX U
MOPOITKOBBIX MaTEPHUAJIOB;

— OCHOBBI TEXHOJIOTHH OOPaOOTKH JTaBICHUEM JUIsl M3TOTOBJIECHUS W3JICIUH U3 METaJlIOB,
KOMITO3UIIMOHHBIX U HOpOH_IKOBLIX MaTepI/IaJIOB

— Teopml 1 TCXHOJIOTHUA aJAUTUBHOI'O HpOI/I3BOI[CTBa H3I[€HHﬁ n3 TCpMOHHaCTI/IKOB

— Teopml U TCEXHOJIOrus aaAuTHUBHOI'O HpOI/ISBOI[CTBa H3I[CJIPII>1 nu3 CBGTOOTBep)KI[aeMBIX
MOJINMEPOB

— Teopml 1 TCXHOJIOTUA aJAUTUBHOI'O HpOI/I3BOI[CTBa H3I[€HHﬁ nu3 HOpOH_IKOBbIX MaTepI/IaJIOB

3. CTpyKTypa U cofep:KaHue U CUUIIINHBI

OO01ast TpyI0eMKOCTb AUCIUIUTMHBI COCTABIISACT 2 3a4eTHBIX(€) equHuI(bl) (72 4yacoB).

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

Ne Bil vaeGHoil DaGOTEI KoaunuecTBo CemecTpbl
n/n ry P 4acoB 6 (mecToii) -
1 | AyanTopHble 3aHATHSA 72 144 -
B ToMm uncine:
1.1 | Jexuuu 18 18 -
1.2 | CemmuHapcKue/IPaKTHUECKUE 3aHATHUS 0 0 -
1.3 | JlaboparopHbIe 3aHATHS 18 18 -
2 | CamocTosiTe1bHaAs1 padoTa 36 36 -
B ToMm uncne:
2.1 | uHaUBUAYaNbHbBIE 3aJaHMUs TI0 JEKIHSIM 18 18
2.2 | UHOUBUYyaTbHBIC 3aJJaHUS TIO 18 18
nabopaTopHbIM paboTam
3 | [IpomeskyToyHas aTTecTamus
3adet/nud.3auer/7K3aMeH 3ayer 3a4er -
Hroro 72 72 -

3.2 TemaTuuyeckuii IJIaH U3y4YeHUS TUCHUNIHHBI

3.2.1. Ounas dpopma oOydeHUs
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1 Beognast nexuus. TepMuHsbl, onpeaeacHus, 2 2
METOJIbI,  TMPOrpaMMHOE  OOECIeUCHHE.




Oco0eHHOCTH HACTPOMKH TEXHOIOTUIECKON
(hopMooOpazyroIe oneparyy B pacueTHON
mporpamme kmacca CAE (Computer-Aided
Engineering)

2 CgoiicTBa MaTepuana. BiusHue cBOMCTB Ha 4 4
PEKUAMBI 00paboOTKH. [Iporpammuoe
obecrieueHusT 11 0OpaOOTKM MAaHHBIX O
MaTepuare.

3 MeToIbl HCCIIeIOBAHUS CBOMCTB MaTepHana 2 2

4 3D-neuath: OCOOCHHOCTH TOJATOTOBKH 2 2
oOpasma Jiy1sl U3rOTOBJICHHSI

S Mopens  marepuana.  IlocranoBka 2 2
3a7a4M perpeccuun

6 MeTo 1 HaMMEHBINNX KBAJAPATOB 2 2

7 MeTopl OMCKA YUCIEHHOTO PELICHUS 2 2
3a7a4l perpeccuun

8 Bupryanbhubiii  3xcniepument B CAE- 2 2

CHCTEME M YHCIICHHOE PEIICHHUE 3aJlaun
perpeccun Ha Python

JlaGopaTopHblie padoThI:

1 BBognas pabota. IloaroroBka maHHBIX O 2 4
MaTepuaie, OCHOBAaHHBIX Ha HATYPHOM
IKCIIEPUMEHTE

2 3HAKOMCTBO CO CTPYKTYpOIl NMpOTrpaMMbl B 2 4
cpene Python. Hacrpoiika OuOIHOTEK H
rpaduKoB

3 Pemienue 3amaum  perpeccud  METOJIOM 2 4
HAaMMEHBIINX KBaJpaToB B cpene Python

4 Pemenne 3amaum perpeccMd YWCIEHHBIM 4 2
METOA0M CTOXaCTHYECCKOTI'O
I'PaJIMEHTHOrO CITyCKa B cpeje Python

5 OueHka TOYHOCTM MOJEIHM MaTepuaia B 4 2
cpexae Python

6 BuptyanbHbIi 3KCIIEPUMEHT B MpOTpaMme 4 2
QFORM C MIpUMEHEHHEM MOJIENH
MaTepuana

Hroro 12 18 0 18 0 36

3.3  Conepxkanue TUCHUNINHBI

Tema 1. BBognas nekuus. TepMUHBI, OpeeIeHNs, METOIbI, MPOTPaMMHOE OOecTieueHue.
Oco0OeHHOCTH HAcCTpOMKM TEXHOJOTMUYecKod ¢opMooOpasyrolel omepanul B pacyeTHOMN
nporpamme kinacca CAE (Computer-Aided Engineering)

Paccmampusaromes ocnosnvle mepmunvl u onpedenenus xapakmepuvle 07 0baacmu
3HAHUL. KOMNbIOMEPHOE MOOeNUpOB8aHue MexXHUYecKUx CUcmem U MexHOI02UYeCKUX Onepayull.
Ilpusooumcs xapaxmepucmurxa 4YUCTEHHbIX Memo008 (MemoO KOHEUHbIX INEeMEeHMO8, Memoo
CPAHUYHBIX ~ JIEMEHMO8, MemooO NOCMOAHHBLIX 00beM08, MemoOd KOHEUHbIX pasHocmell),
NpUMEHAeMbIX Ol KOMNbIOMEPHO20 MOOEIUPOSAHUS MEXHOIO2UYECKUX Oonepayull, a makxoice
AHATUMUYECKUX DeUleHUll U YUCTEHHbIX al20PUMMO8 MAWUHHO20 00VUeHUs, NPUMEHAEMbIX O/
MOOENUPOBAHUSL MEXHUUECKUX CUCmeM (MAmepuaos).

Tema 2. CpoiicTBa MaTepuana. BrnusHue cBONCTB Ha pexumbl 00paboTku. [Iporpammuoe
obecrieueHus 11 00paObOTKH JaHHBIX O MaTepHae.




Ceoticmea mamepuana. Brusanue ceoticme na pescumol oopadbomxu. Ha npumepe 3D-newamu
NOKA3aHO 6nusHue napamempog Hacmpoliku 3D-neuamu na ceoticmeéa mamepuana u uzoenus.
Onucwigaromess no0xXo0vl K NPUMEHEHUI0 MAWUHHO20 00yyenus 6 obnacmu 3D-neuamu:
ocobennocmu u coepaicusaiouue paxkmopwi. Oduue ceedenust o cpede npocpammuposanus Python u
OMKpLIMBIX ~ OUOIUOMEKAX,  peanu3yiowux  aieopummsl MAWUHHO20 OOYYeHus U  NOUCK
AHATUMUYECKO20 PeuleHUs.

Tema 3. MeTobl UCCIIeIOBaHMs CBOMCTB MaTepHalia

Memoo ougppepenyuanvnon ckanupyrowei karopumempuu ([[CK). Memoo ucnvimanus na
cocamusilpacmsscenue u  e2o  asmomamuzayusi. Ocobennocmu opuenmayuu oobpasya 0Jis
pacmsdiceHus npu e2o uzeomosnenuu memooom 3D-newamu 0ns uccnedoeanus céoricme mamepuana
u ceoticme e2o KoHcmpykyuu. Memoo onpeodeneHus ONMU4ecKUx c8oLCme - CneKmpoghomomempus.
Memoo onpedenenus 21eKmpudeckux ceoucms. Asmomamusayus 6bINOJHEHUs 00pabomKu
pesyiomamos namypHoz2o sxcnepumenma: Excel unu Python.

Tema 4. 3D-nieyats: 0COOEHHOCTH MOATOTOBKH 00pasia Uit H3rOTOBICHHS

Ipuyunno-cneocmsennas ouazpamma «kavecmeoy-«napamempuly. Cmuau 3anoaHeHus u ux

enusHUe Ha Kavecmeo uszdenus. Ilapamempvi obpabomku u ux eiusHue Ha Kavecmeo. Ilnan
HamypHo2o skcnepumenma. llpumepsl HamypHvIX SIKCHEPUMEHMOS.

Tema 5. Monenp matepuaina. [ToctaHoBKa 3a1a4u PerpeccHu

Ilonamue «modenv mamepuana» U CUHOHUMbIL, NPUHAMbIE 6 MEXHUKe U MeXHOLO02USX.
Obobwennas mooenv Gopmoobpasyrowell onepayuu: adOUmMuHoOU MexXHOI02UU, MEeXHOI02UU
NAACMUYECKO20 0eOPMUPOBAHUS, MEXHOL02UU TUMbs, MEeXHOL02UU Pe3aHUs, MexXHOI02UU C8APKU
3ae0mosok. 3adaua pecpeccuu: hopmyauposKa, 0COOEHHOCmU NOCMAHOBKU 3a0aUl (AHATUMUYECKOe
peuieHue, 0CHOBAHHOe Ha Memoode HaumeHbuux keaopamos (MHK), u npubauscennoe peuwieHue,
OCHOBAHHOE HA YUCIEHHbIX Memooax noucka pewerus). Memoowl pewenus 3adauu. Kpumepuu
oyeHKu moynocmu peutenusi. Kpumepuu npagoonooobus.

Tema 6. MeTo1 HAMMEHBIINX KBAAPATOB

Onucanue memooa. Ilpeumywecmsa u Hedocmamiu. Bapuanmul peanruzayuu memooa.

Tema 7. MeTo/1bI MOMCKA YUCICHHOTO PEIICHUs 3a7]a4i PerpecCcuu

Ilonamue «onmumuzayusny. Knaccuguxayus yuciennvix memooos, npumeHsemvix O/
pewenus 3a0auu pecpeccuu. Memoo [aycca - npsamou memoo peuienus 3a0a4 MHO2OMEPHOLUL
onmumuzayuu. I paduenmuvii  cnyck  (Gradient descent). JloxanvHuiti U 21006aGIbHLLLL
MUHUMYM. cmoxacmuyecKkuil epaduenmusiii cnyck (Stochastic Gradient Descent, SGD).

Tema 8. Bupryanpusiii skcriepumeHT B CAE-cucTeMe W UYMCIIEHHOE pelIeHHe 3ajadu
perpeccun Ha Python

Ilonamue «8UpMYanbHblll HKCHEPUMEHM» U CB8A3b ¢ MoOdelvio mamepuana. Peanuzayus
CMOXACMUYECK020 2PAOUCHMHO20 CNYCcKa OJisl JUHEUHOU pecpeccuu HA OOHOM ¢hakmope u3
oubruomexu Sklearn — SGDRegressor. Cpasnenue ananumuuecko20 u HUCIEHHO20 DPeuteHull.
Ilpobnema wucnennozo peuwienusi: cmeujerue (Hedoodyuenue) u pazopoc (nepeobdyuenue) mooeuu.
Onpeodenenue K03 PuyUueHmos mooenu mamepuand.

Memoo obpammnoii 3a0auu (Inverse analysis). Ilpumepuvl peanuzayuu memooa 0OpamHouU
3a0auu. Cea3b 3a0auu pecpeccuu ¢ 00pammol 3aoadetl (6upmyanrbHbim dIKcnepumenmom). Kpumepuu
OYEeHKU MOYHOCMU PeUuleHUs.

3.4 TemaTnka ceMHHAPCKHX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTHIECKUE 3aHATHS

CGMI/IHapCKI/Ie/HpaKTI/I‘-IeCKI/Ie 3aHATUA [TIO0 JUCLUIIIIMHE ((KOMHI:IOTepHOQ MOZICIIMPOBAHUC C
MIPpUMEHEHHUEM MeTOola KOHEYHBIX dyieMeHTOB (MKD)» He mpeaycMoTpeHsI.



3.4.2. JlTabopaTopHbIe 3aHITHS

Padora Ne 1. BBognas pabota. [lonroroBka JaHHBIX 0 MaTepHalie, OCHOBAaHHBIX HA HATYPHOM
AKCIIEPUMEHTE.

Cmyoenmbl 3HAKOMAMCS C 8bIOAHHLIMU Npenodasamenem OAHHLIMU 0 Mamepudne Iubo npoeoosm
CamocmosimenbHo HamypHwill SKcnepumenm. Januvie 0 mamepuane 3anocsmes 6 maonuyy popmama Excel u
Hacmpaugaom zpaguueckoe npedCmaesieHue OaHHbIX 0 Mamepuaie.

PaGora Ne 2. 3HaKOMCTBO CO CTpPyKTypoii mporpammel B cpeme Python. Hacrpoiika
OubmMoTeK u rpaduKoB.

Cmydenmbi 3HaKOMAMCS cO CMPYKmMypotl Hoymbyka npocpammuoii cpedvr Google Colab wru Jupyter
Notebook. Paccmampusaiomes npasuna sedenust noymoyka. Ycemanoexka oubnuomex. Hmnopm oubnuomex.
Cocmasnenue xommenmapues, 6v180008. DopMuUposaHue NPoOSPAMMHO20 KOOA, 8 MOM HUCIe Bbl308
bubnuomeunvix @GyHkyull 01 peuterus 3adayu peepeccuu. Popmuposanue epaguueckoco npeocmasieHus
O0aHubix 0 Mamepuane ¢ npumerenuem oubnuomexu matplotlib.

PaGora Ne 3. Pemienue 3ajaun perpecciu METO0M HAaMMEHBIINX KBaapaToB B cpeze Python.

Cmyoeumsl noayuarom om npenooasamens uHousuodyaivroe 3adanue. C npumeneHuem xooq,
peanuzyioneco Memoo HauMeHbUUX K8adpamos, peuarom 3a0ady pespeccuu — Onpeoensiom Kodgd@uyuenmol
MOOenu, cmposm 2papux, sU3VATUUPYIOWULL PE3YTbMAmbl PACYema U HAMYPHO20 IKCNEPUMEHMA.

PaGora Ne 4. Pemenue 3amauM perpeccMd YHCICHHBIM METOJIOM CTOXaCTHUYECKOTO
IpaJIMeHTHOrO ciycka B cpeae Python

Cmyoeumsl noayuarom om npenooasamens uHousuodyaivroe 3adanue. C npumeneHuem xooa,
Peanuzyiowieco ancopumm CmoxXacmu4eckoeo 2paoueHmuo20 CHyCKd, pewiaiom 3a0ayy pezspeccuu —
onpedensiiom Kodpuyuenmol MoOenu, CMposm 2pagpux, SU3VATUBUPYIOWUL pPe3yTbmamvl paciema u
HamypHO20 3KCNEPUMEHMA.

PaGora Ne 5. Orenka TouHOCTH MOZEIH MaTepuana B cpeae Python

Cmyoenmbsi, ucnonv3ys pesyromamslt pabomul No3 u Nod, onpedensiom 3HaueHUs HECKOAbKUX MEMPUK,
NPUHAMBIX 6 cmamucmuke 0isi oyenku mounocmu modenu. R2, MAE, MAPE, MSE. B peszyismame pacuemos
BUZVATUUPYIOM 3HAYEHUS MEMPUK U 0OBIACHAIOM PA3IUYUE 8 UX 3HAYEHUSIX.

PaGora Ne 6. Bupryanbuslii skcniepument B nporpamme QFORM ¢ npuMeHneHneM Moenu
Marepuaia

Cmydenmsi, uUCnoawbsys 3HaYeHus KodQGuyuenmos mooenu us padbomvrt Ne3 u Ned, nposoosam
BUPMYATIbHBII IKCHEPUMERmM 8 npocpammuom komniexce QFOrm u oyenusarom pezyromamsi UpmMyaibHO2O
IKCNEPUMEHMA 8 CPABHEHUU C OAHHBIMU HAMYPHO20 IKCnepumenma (cm. pabomy Nel) no mempuxe R2, MAE
u MSE. B pesynomame pacuemos 6u3yanuzupyrom 3HAYeHUss MEMPUK U 0ObACHAIOM PA3IUYUe 8 UX 3HAYEHUSIX.

3.5 TemaTnka KypcoBoii paGoThl

Kypcosas pabota no qucuuminae «KoMeioTepHoe MOAETUPOBaHKE C TPUMEHEHHEM METO1a
KOHe4HbIX 1eMeHTOB (MKD)» He npenycMoTpeHa.

4, YueOHO-MeTOAMYeCKOe U MHPOPMALITHOHHOE o0ecriedeHue

4.1 HopmatusHbie 1oKyMeHTbI H 'OCTsb1

1. TOCT 25.503-97. PacueTsl M WCHOBITAaHUS HA TPOYHOCTh. METOIBI MEXaHUYECKHX
HUCIBITAaHUI METAIUIOB. MeTOoI HCHBITAHUS Ha CHKATHE.
2.TOCT 4651—2014 (ISO 604:2002) [Tnactmaccel. MeToa UCIIBITaHHS Ha CKaTHE.



3. TOCT P 55134-2012 (MCO 11357-1:2009) IInactmaccel. JuddepeHumansHast
ckanupytomas kanopumetpus (JICK). Hactp 1. OOmme npuHIHUIIHL

4. TOCT P 58399-2019 Konrtpons Hepaszpymarommii. MeTtoasl onrtuyeckue. OOmime
TpeOOBaHMUS.

5. 'OCT P 8.623-2015 OTtHocuTenbpHas AUAJIEKTPUUYECKAs MPOHUIIAEMOCTh M TAHTEHC yrJja
JTUDJIEKTPUYECKUX TIOTEePh TBEPABIX JUAJIEKTPUKOB. METOIMKM U3MEpPeHHl B JHama3oHe
CBEPXBBICOKHX YacTOT.

6. TOCT 22372-77 Matepuaisl IU3IEKTpHUECKUE. METOIbI ONIpeaesICHHs JUAICKTPUIECKOM
IIPOHUIIAEMOCTH U TAaHI'€HCA YIJIa TUIIEKTPUYECKUX OTePh B quanazone yactot oT 100 I'u go 5 I'T.

7.TOCT P 57700.23-2020 KoMmberoTepHbIe MOICTH ¥ MOjienupoBanue. Banunanus. O0mue
MOJIOKEHUSL.

8. TTOCT P 57700.22-2020 KoMmmproTepHble Moenu U MoAeupoBanue Kiaccudukarms.

9. TOCT P 57700.2-2017 YucnenHoe MOJCIMPOBAHHUE I pa3pabOTKH M CIa4d B
9KCILTYyaTalUI0 BBICOKOTEXHOJOTUYHBIX MPOMBIIUICHHBIX U3AETHi. cepTUUKALK MPOrPAMMHOIO
oOecmreuennst. OOIIHE TOIOKEHUS

10. TOCT P 57412-2017 KomnbroTepHBIE MOJIETH B Mpoiieccax pa3paboTKH, MPOU3BOJICTBA
U SKCIUTyaTanuu u3aenuii. OOIme moioKeHusl.

4.2  OcHoBHasi IuTEpaTypa
1. Peitznmun, B. . Marematudyeckoe MoOJAEIMpOBaHUE : yuyeOHOe mocobue aist By30B /

B. U. Peitznun. — 2-e u3a., nepepad. u non. — Mocksa : UznatensctBo FOpaiit, 2020. — 126 ¢. —
(Briciiee obpazoBanue). — ISBN 978-5-534-08475-7. — Texcrt: anexkTpoHHbIH / OOpa3oBarenbHas
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/451402 (nata obpamenus: 20.01.2023)

2. 3enkoB, A. B. UncneHnbie METOIBI : yueOHOE MOCOOMe 1S TPUKIIaHOro OakamaBpuata /
A. B. 3enkoB. — Mocksa : U3natensctBo Opaiit, 2019. — 122 ¢. — (bakanasp. [Ipuknamnoii
kypc). — ISBN 978-5-534-10893-4. — Tekcr: anekrpoHHblii // OOpa3oBarenbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/432209 (1arta oopamienus: 20.01.2023).

3. demuposa, O. A. DKOHOMETpHKa : yUeOHUK M MpakTUKyM JuIst By3oB / O. A. JleMuoga,
. U. ManaxoB. — Mocksa : U3znarensctBo FOpaiit, 2020. — 334 ¢. — (Briciiee o6pazoBanue). —
ISBN 978-5-534-00625-4. — Tekcr: snexTponHblil / O6pa3oBaTensHas miaardopma FOpaiit [caiT].
— URL.: https://urait.ru/bcode/450357 (nara obparenus: 20.01.2023).

43 JlonoJHUTeJbHAS JUTEpaTypa
1. Mupxkun, b. I'. BBenenue B aHanu3 JaHHBIX: y4eOHUK U npakTUkyMm / b. I'. Mupkun. —

Mocksa : UznatensctBo FOpaiit, 2019. — 174 ¢. — (ABTopckuii yuebnnk). — ISBN 978-5-9916-
5009-0. — Texkct: oanekTtpoHHbIi // OOpazoBarenbHas miaargopma FOpait [caiit]. —
URL: https://urait.ru/bcode/432851 (nata oopamenus: 20.01.2023).

2. YUepnbimies, C. A. OcHOBBI TporpaMMupoBanus Ha Python : yueGHOe mocoOue asist By30B /
C. A. YepnsbimeB. — Mocksa : U3natenberBo FOpaiit, 2021. — 286 ¢. — (Briciee o0pa3oBanue). —
ISBN 978-5-534-14350-8. — Tekcrt: anektponHbIi // O0pa3zoBatenbHas miaTdopma FOpaiir [caiT].
— URL.: https://urait.ru/bcode/477353 (mara obparenus: 20.01.2023)

3. Ilmaronos, A. B. Mamunnoe oOy4denue : yaeOHoe mocodue aiist By3oB / A. B. [ImatoHoB. —
Mocksa : M3garensctBo FOpaiit, 2022. — 85 ¢. — (Bricmee oopazosanne). — ISBN 978-5-534-


https://urait.ru/bcode/451402
https://urait.ru/bcode/432209
https://urait.ru/bcode/450357
https://urait.ru/bcode/432851
https://urait.ru/bcode/477353

15561-7. — Texkct: osnexkTpoHHblii // OOpazoBarenbHas 1uiatdpopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/508804 (nata oopamenwus: 20.01.2023)
4. Korkun, I'. JL KommsiorepHoe MoaenupoBanue (U3HUECKUX IPOILECCOB C

ucronbp3oBanueM Matlab : ydyeObHoe mocobme nmius By3oB / I'. JI. Korkmn, JI. K. Ilomos,
B. C. Yepkacckuii. — 2-¢ u3., ucrp. u 1on. — Mocksa : M3narensctBo FOpaiit, 2020. — 202 c. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-10512-4. — Tekct: anektpoHHbIi / OOpa3zoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/455883 (marta obpamenus: 20.01.2023).

5. Kpemep, H. II. DOxoHoMeTpuka : y4yeOHMK M IPAKTHUKyM Il aKaJeMHYECKOIO
Oakamaspuara / H. I1I. Kpemep, b. A. Ilytko ; mox penakuueit H. I11. Kpemepa. — 4-e u3zn., ucmp. u
nor. — Mocksa : U3mparensctBo FOpaiit, 2019. — 308 c¢. — (bakanaBp. AkageMudeckuii Kypc). —
ISBN 978-5-534-08710-9. — Tekcr : anexkTponHsIii // O0pa3zoBatenbhas miardopma KOpaiit [cait].
— URL.: https://urait.ru/bcode/426241 (nara obpamenus: 20.01.2023).

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypChl

1. 50P ((KOMHBIOTepHOG MOJACIUPOBAHUEC C IIPUMCHCHUECM MCTOJAd KOHCYHBIX 3JICMCHTOB
(MKD)»:
https:// online.mospolytech.ru/course/view.php?id=11531

45 JIuneH3HOHHOE | CBOOOJHO  pacmpocTpaHsieMoe INPOrpaMMHOe
o0ecreuenue

1. IlporpammHoOe oOecrieueHne He MpeIyCMOTPEHO, 3a nckioueHnem [10 st neMoHcTpauu
npe3eHTaIHid, OTKPBITOH cpeibl mporpamMmupoBanus Python u mporpammuoro komrmiekca QForm
(axamemMuueckas JIMICH3US, IOCTYITHAS B BY3¢€).

46 CoBpemenHble npodeccHoHAIbHbIe 0a3bl TAHHBIX U HUHGOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI

Kaxmpiii  cTymeHT o0ecriedeH WHIMBUAYaIbHBIM  HEOTPAHHYEHHBIM  JIOCTYIIOM K
3IICKTPOHHBIM OMOIMOTEKaM YHHBEPCUTETA, IPEACTABICHHBIM Ha caiiTe MocnonuTexa B pasjere:

1. «bubnuoreka. DnekrpoHHbIe pecypcebi» http:/lib.mami.ru/lib/content/elektronnyy-katalog

2. «bubnnoreka. DneKTpoHHO-OMOIHOTeYHbIe crcTeMb» http://lib.mami.ru/lib/ebs

3. OBC «M3natennctBa Jlanby - https://e.lanbook.com/

4. Tlone3Hble yueOHO-METOANYECKIE MAaTEPUAIIBI TPEACTABICHBI Ha caiiTax:

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

4.2. Scopus: WwWw.Scopus.com

4.3. bubnunoteunslii ieHTp yHUBepcuteta: http://lib.mami.ru/marc21

4.4. bubnuoteunsiit mentp https://sciencedirect.com

4.5. bubnuoteunsrit nentp https://www.researchgate.net/

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

JIeKIMOHHbBIE ayIUTOPUU OOIIETO YHMBEPCUTETCKOTO ayAUTOPHOTO (OHIA, OCHAIEHHBIE
MYJIbTUMEAMMHBIMUA IPOSKTOPAMU /TSI TOKa3a BUACO(PHIBMOB U MPE3EHTALNH.


https://urait.ru/bcode/508804
https://urait.ru/bcode/455883
https://urait.ru/bcode/426241
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/ebs
https://e.lanbook.com/
http://elibrary.ru/
http://www.scopus.com/
http://lib.mami.ru/marc21
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Jlns  mpoBeneHHWsT MPAKTHUYECKHX  3aHATHH  3aJCUCTBYIOTCS  aygUTOpPUH  OOIIEro
YHHUBEPCHUTETCKOTO ayTUTOPHOTO (POH/IA, OCHAIIEHHBIE MYJIbTUMEIUHHBIMHI TPOSKTOPAMH.

6. MeTozmqecmle PEKOMEHIAUNA

6.1 MeToauvyeckue peKOMEHIANMH UIA TpenojAaBaTesi M0 OPraHU3aAlHH
o0yueHus

OcHOBHOE BHMMAaHHE MpU HU3ydeHHH AUCHUIUIMHBI «KoMmbloTepHoe MojelnpoBaHue C
npUMeHeHHeM MeTola KoHedyHbIX 3jemMeHToB (MKDJ)» ciemyer ynensate (GOpMHpPOBAHUIO Y
CTYJIECHTOB TEOPETUYECKUX 3HAHWUN U MPAKTUYECKUX HABBIKOB B OOJACTH TEUEHHUS IJIACTHYECKU
nedopMUPYEMBIX CPell, B TOM YHCIIE TBEPABIX, CHITYYHX, TeIe00pa3HBIX.

Teopetnueckoe n3yueHrne OCHOBHBIX BOIIPOCOB Pa3/IeJIOB TUCIUILIMHBI IOJKHO 3aBEPIIATHCS
J1a00paTOPHBIMU pabOTaMHU.

Jisa  akTUBU3alUMK yd4eOHOro Tmpolecca MpU H3YYCHHH AUCHUIUIMHBL 3(h(HEKTUBHO
NpUMEHEHHE TPE3CHTANI M0 Pa3IMYHBIM TeMaM JICKIIUK U J1a00opaTopHbIM paboTaM, B TOM YHUCIIE
0 TEM, JIJIsl KOTOPBIX CTYICHTaM BBIIAIOTCS WHINBUAYATbHBIC 3aJaHMS.

Jliig mpoBeieHus 3aHATUH 10 AUCLUITIIMHE UCIIONB3YIOTCS CPEICTBAa O0YUEHHUS:

- yueOHUKH U y4eOHbIe TOoco0us, nH(POpPMAIMOHHbIE pecypchl HTEepHEeTA;

- pa3paboTaHHbIE MIPE3CHTAIIUH 110 PA3IMYHBIM pa3zesiaM Kypca;

- KOHCIICKTBI JICKIIUH, BHJICOCIOKETHI, pasmemieHHbie Ha twiargopme CHO-Mocnomurtex
(https://online.mospolytech.ru/course/view.php?id=11531) s BBINOJIHEHHS WHAWBUIYATbHBIX
3a/laHui AJI CaMOCTOSITENIbHOM paboThI CTyIEHTA MO JIEKIUSAM H 110 JIa00paTOPHBIM paboTaM.

6.2 Meroanueckue yKazaHus AJis1 00y4al0UIUXCsl M0 OCBOEHHIO M CHUTITHHBI

CamocrosarenbHass paboTa sBIsSeTCS OJHUM W3 BHJOB y4yeOHBIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHONW paboThl — MPAKTUYECKOE YCBOEHHE CTY/AEHTaMH BOIPOCOB, PACCMATPUBAEMbIX B
paMKax JIEKIMA JaHHOW AMCUMILINHBI, @ TAK)KE B paMKax Ja0b0opaTopHbIX paldoT.

AynuTopHas caMoCTOsITeNIbHAs paboTa Mo JUCHMILINHE BBIITOJIHIETCSA Ha yUYEOHBIX 3aHATHIIX
10/ HENOCPEJACTBEHHBIM PYKOBOJICTBOM MPENOJABaTeNsl M [0 €ro 3aJaHuio. BHeayauTopHas
camocTosiTeNlbHass padoTa BBHINOJIHAETCS CTYAEHTOM IO 33JaHMI0 TpernojaBaTens, HO 0e3 ero
HEITOCPEICTBEHHOI0 y4acThs. BBINOIHEHHBIE 3a/laHUsl 3arpyXKarTcs CTyIeHTOM B Kypc DOP mis
MTOCJIETYOLIEN TPOBEPKH IPETIOABATEIIEM.

3aga4yu caMOCTOATEJBLHOH PadoThI CTy/AeHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHON pabOThI;

- OCBOCHHE COJIEP>)KAHUS JUCLUIIINHEI,

- yri1yOJieHHe COJepKaHUs U OCO3HAHWE OCHOBHBIX MOHSATHH JUCHIUIUINHBL,

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJYYEHHOTO B X0J1€ CAMOCTOSTENIbHBIX 3aHATHI
U1 3 PEKTUBHOM MOATOTOBKH K 3a4eTy;

- BBIIIOJIHUTH MH/IMBHUIYAJIbHOE 33JaHHE I10 JEKIMOHHOMY KYpCY.

Buabl BHeayIMTOPHOI caMOCTOSTEIbHOM PadoOThI:

- CaMOCTOSTENbHOE U3YUYECHUE OTIENBHBIX TEM AUCLIHUIIINHBL

- IOATOTOBKA K JICKIIMOHHBIM 3aHATHSM;
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- IOJITOTOBKA K J1ab0paTOpHBIM paboTam;

- BBIITOJTHEHUE WHANBUAYAJIbHBIX 3a/IaHUH 110 3aKPETICHUIO TEM.

JI7st BBITOSTHEHUS TF000T0 BHJa CAMOCTOSATENILHOM paboThl HEOOXOIMMO MPOITH CIeTyIOImNe
ATaIbI:

- OTIpe/IeTICHUE TIeTTH CaMOCTOSITEIBbHON paboTHI;

- KOHKpETH3alusl TI03HABATENIbHON 3a/1a4H;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PELICHUIO 33/1auu;

- INITAHKPOBaHUE PabOTHI (CAMOCTOATEIBHOM MM C TOMOIIBIO IPETIOAABATEINS) HAJI 3a/1aHUEM;

-OCYIIECTBICHHE B TPOIECCE BBHIMOIHEHUS CAMOCTOATENBHON pPabOThI CAMOKOHTPOJIS
(TPOMEX)YTOYHOTO ¥ KOHEYHOT'0) PE3yJIbTaTOB PAOOTH M KOPPEKTUPOBKA BBIITOJIHEHUS paOOTHI;

- pedekcus;

- Ipe3eHTalys J1a00opaTopHbBIX padoT.
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7. @DoH/1 OLIEHOYHBIX CPeICTB
7.1  MeToabl KOHTPOJISI M OLleHHBAHMSI Pe3yJIbTATOB 00yUYeHUSs
HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakrepucTika OleHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA B
ocC cpencTBa
cpeJlicTBa dOC
[IpencraBnenne cTyneHTOM HapaOOTaHHOU
1 [Ipesentauus paboTel| MHGOpPMALIUK O  33JaHHOM  Temartuke | TeMbl  UHAMBUAYAJIbHBIX
(IT) WHJIUBUIYAIBHOTO 3aaHus B BUJE | 3aIaHUN
MIpe3eHTAIH.
CpencTBO KOHTpOJISL, OPraHM30BAHHOE Kak
crnenuanpHas  Oecega  MeIaroruvecKkoro
VYcTHbll onpoc, | paboTHHKa C  oOywaromumcss Ha TeMbl, | Bompocsl o
2 co0OeceioBaHUe, | CBSI3aHHBIE C W3Y4aeMOH AMCLUMIUIMHOW, W | TeMaM/pasienam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa | TMCIUILIAHBI
3HaHUN O0YYarolIerocs MO OMpeleICHHOMY
paszneiny, TeMe, mpobJiemMe | T.11.
CamocTosTenbHOE N3yYSHHE OTACTHHBIX TEM
1o azzenam VCIIUTUTMHBI c
JlaGopaTopHbie pasit FHCH
WCIOJIb30BAHUEM ONMCAaHUN K MaTeHTaM M
3 paboThI Tembr 1abopaTOpHBIX paboOT
(IP) aBTOPCKUM CBUJETEIHCTBAM, HOPMATHBHO-
MPaBOBOM  JIOKYMCHTAIlMHM,  HATYPHBIX
00pa31oB, KOMIIBIOTEPHBIX MOJENIEH U JIp.
CpencTtBo MpPOBEPKH YMEHHH MPUMEHSThH
WuauBuayaibHOE | TIOTYYICHHBIE 3HaHUS o 3apaHee
. Tembl MHAUBUTYATbHBIX
4 3aJlaHKe ONPEACNICHHOM ~MCTOIMKE Ul PCMICHUT | 0o o
(13) 3a7a4 WM 3aJaHdd 10 MOAYNIO0 WU
JTUCIUILTAHE B IIETIOM
Cucrema cTaHAApPTU3MPOBAHHBIX 3aJaHHH,
Bomnpocs! (mpumepHsbIe) Asist
MO3BOJISIOIIAs aBTOMAaTU3HPOBATh
5 Tectuposanue (T) . MOATOTOBKHU K
MpoIeypy H3MEpEHUs YpPOBHS 3HAHUHA W
o TECTUPOBAHUIO
yMeHuil o0ydatomierocs

7.2

IIIkaja ¥ KPUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUS

K HpOMe)KYTO‘IHOfI arTeCTaluu CTYACHTBI JOJIXKHBI BBIITOJTHUTE CICAYIOIIUE BUJIbI yqe6H0171

paboThI,

IIPEeyCMOTPEHHbIE

paGoueil mporpamMmoii 1o

IUCILIUILINHE

«KomnbrotepHoe

MO1eJIMPOBaHKe C IPUMeHEHHEeM MeTo/1a KOHeYHBIX 3JjieMeHToB (MKDJ))» (BbITOTHEHHUE U 3aIIIUTA

7a00paTOPHBIX palbOT, BBHIMOJHEHWE 3aJaHUM HA CaMOCTOATENBHYIO TIOJATOTOBKY, a TaKke
BHITIOJTHEHUE WHAMBHIYAIbHBIX 33JaHUA M TECTOBBIX 3aJaHU C YYeTOM BBINICOMHCAHHBIX

TpeOOBaHUI).
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IxkaJsa oneHNBAHUA Onucanue

3auTeHo

BrinonHeHs! Bce BUABI y4eOHOM paboThI, IpeayCMOTPEHHbIE Y4eOHBIM
mwiaHoM. CTyoeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHW, yMEHHUH,
HaBBIKOB NIPUBEJIEHHBIM B TaOJMIIAX IOKa3aTeNsAM, OIEepUpyeT
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU, HaBbIKAMU, TIPUMEHSET UX B
CUTYalUsX IOBBILIEHHON CII0)KHOCTH, HE HCIBITBIBAET 3aTPyIHEHUI
IIPY AHAJIUTUYECKUX OIEPALIUAX, IEPEHOCE 3HAHUN U YMEHUI HA HOBBIE,
HECTaH/JapTHbIE CUTyaluu. JlonmyckaroTes:

- HE3HAUMTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS TpHU
AQHAJIMTUYECKUX OMNEpalusix, MepeHoce 3HAHUM U YMEHHI Ha HOBEIE,
HEeCTaHJapTHbIEC CUTYAIUH,

- 3HAYUTEJIbHbIE OUIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHWM, YMEHU,
HAaBBIKOB 110 DSy IIOKa3aTelel, CTyAECHT UCIBITHIBAECT 3HAUYNUTEIIbHbBIE
3aTPYAHEHUS IPU OIEPUPOBAHMM 3HAHUAMHM M YMEHUSMH IIpU UX
IIEPEHOCE HA HOBBIC CUTYALIUH.

He 3auteno

He BwimonHen oauH wunu  Oonee BHAOB  y4eOHOM  paboTHI,
MPEIYCMOTPCHHBIX  yUeOHBIM TUIaHOM. CTYIEHT JEeMOHCTPUPYET
MOJIHOE OTCYTCTBHE WM HEIOCTATOYHOE COOTBETCTBHE 3HAHUU,
YMCHHI, HAaBBIKOB TMPHUBEJACHHBIM B  Ta0lMIAX IOKa3aTellsaM,
JOMYCKAIOTCA 3HAYUTETbHBIC OLIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB 10 PNy ITOKA3aTeNIeH, CTYJEHT HE MOXET
OTIEpUPOBATh 3HAHUAMHU U YMEHHSIMH TPU UX TEPEHOCE Ha HOBBIC
CUTYaITUH.

Tembl HHAUBUAYAJIBbHBIX 3aJjaHU MO0 JIEKIUAM

Bri6pate anautuBHyto TexHonoruto (AT) u BeiOpate matepuain st AT. Haiitu onny Moaens
JUIs BBIOpaHHOTO MaTepHaa.

O(I)OpMJ'IeHI/Ie B (bopMaTe MMPpE3CHTaluU IIPEACTABUTL OIMMCAHUC MOICIIN MaTCpHraia:

Mapka mMaTepHalia u ero orvcaHue (XMM.COCTaB; MEX.CBOICTBA)

Moenb MaTtepuaia (popmyia; 061acTh ONPEACIICHHS)

KaKHue€ METOAbI UCIIBITaAHUS ObLIH MMPUMCEHCHBI JJIA MOJIYUYCHHUA MOACIIN MaTCpuraia
T'JIe MCTIOJIb30BaHa MOJIENTh MaTepraa

JNOCTYIHBI JIM TpaQuKH B BHIE PHUCYHKOB, OTpaKarollde MOJAETbh MaTepuaia?

(HEO0OXO0IUMO TSI BBITIOTHEHUS 3a/IaHNs).

7.3

OueHovHbIe cpeacTBa

7.3.1. Texyuuii KOHTPOIb

Texylmuii KOHTPOJIb BKJIIOYAET: IPOBEPKY BBINOJHEHUS HWHAMBUAYAJIbHBIX 3aJaHUI IO
JEKIHUSAM U 0 MPAKTUYECKUM 3aHITHUSIM, a TakKe MPOBEPKY pabOT 1Mo MHAUBUAYaTbHOU TeMe (CM.

IYHKT 7.2).
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Ha pary mpoBeneHHMs MpOMEXYTOYHOH arrecTanud B (opMe SK3aMeHa CTYACHT JOJDKEH
BBITMIOJHUTD, 3alIUTUTH JJAOOpaTOpHbIE paboThl U PabOTy MO UHIUBUIYATbHON TEME.

7.3.2. [IpomexxyTouHas aTTecTanus

[IpomexyTouHas arrecTtanus o0y4aromuxcs B Gopme 3auéra IPOBOAUTCS MO pe3ysbTaraM
BBITIOJIHEHHUSI BCEX BUJOB Y4eOHOH pabOThl, MPEIYyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLUILINHE (MOIYJIIO0), IPU 3TOM YUUTBIBAIOTCS PE3YJbTAaThl TEKYIErO KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemecTpa. OIEHKa CTEMeHH TOCTHKEHHS OOYy4aroUIMMHCS IUIAHUPYEMBIX pPe3yIbTaToOB
oOydeHus MO JUCHMIUIMHE (MOAYJII0) MPOBOAUTCSA IMPENoJaBaTesieM, BEIYIIUM 3aHATUS I10
JUCLUILIMHE (MOYJII0) METOJIOM 3KCIEPTHOM oLeHKU. [1o uToram npomMexyTo4HoN aTTecTaluy 1o
JTUCIUILIMHE (MOAYIIO) BBICTABIISIETCS OIICHKA «3aUTEHOY» WU «HE 3aUTEHOY.
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BapuanT Oustera 1J1a npoBeeHHs 3a4eTa

MUHHCTEPCTBO HAYKU Y BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
OENEPAJIBHOE 'OCY AIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIAEHUWE BbICHIET'O OBPA3OBAHUA

«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®daxynpreT MammHocTpoeHHs, Kapenpa «O0paboTka MaTepraioB JaBICHHEM H I IUTHBHBIC TEXHOJIOTHIDY
Juctumumaa «KoMneloTepHOe MOJICTMPOBaHUE C TIPUMEHEHHUEM METO/Ia KOHEUHBIX dsieMeHToB (MKD)»
Oo6pazoBarenbHas nporpamma 27.03.05 MuHoBaTHKa

Kypc 3, cemectp 6

BWJIET nnsa 3AYETA Ne3

1. TIpusemure onpenencHre NOHATUIO «METOJ KOHEUHBIX SJIEMEHTOBY.
2. Jlns yero HE0OXOUMO MPOBEJICHUE «BUPTYATHHOTO IKCIIEPUMEHTA?
3. Bompoc 1o uHIMBHUYaTbHOMY 33JaHHIO

VYTBeprKIeHO Ha 3acelaHuH Kadeapsl « » 202__ r., mpotokon Ne__.
3aB. kadeapoii /1.A.T'nesarues/
Crtpykrypa Ouitera:

Bormpoc 1: Teopernueckuit Bonpoc

Bomnpoc 2: Bonpoc no naboparopHoil pabore (IIpU HAJIWYMK CHAHHBIX 10 Hayajla CECCHH
71a00paTOPHBIX PabOT)

Bonpoc 3: Bompoc 1Mo MHAMBHIYyaJdbHOMY 3aJaHMI0 (IpU HAJIMYUU  CIAHHOTO
WH/IMBUYaJIbHOTO 33JJaHMs /IO Hayasa CECCUM)

CTpyKTYypa OlleHKH 0TBeTa HAa BONPOCHI IK3aMEeHALMOHHOI0 OuJiera:

- «3a4TEHO)» - IPHUBE/ICHBI Pa3BEPHYThIE OTBETHI HA TPU BOIMPOCA; COOIIOACHBI CPOKH CAAUN
71ab0opaToOpHbIX pabOT U MHIUBUAYAIBHOTO 3aJaHUS

- «HE 3aYTeHO» - JI0 Hayajla CeCCHM He C/IaHbl JJabopaTopHble pabOThl U UHIUBUIYATbHOE
3aJjaHKe, MPOITYIIEHO OONBIIMHCTBO Ja0OPAaTOPHBIX 3aHATHIH
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IIpumepHbIii NepevYeHb BONMPOCOB JJisi NMPOBeJeHHUS] NMPOMEKYTOYHON AaTTecTaluu
(3a4eT) M TECTUPOBAHUS

Teopusi MogeTUpOBaHUS

1. IIpuBenuTe onpeneneHue s NOHATHUS «KpaeBas 3aaada». UTo OTHOCHUTCS K HayaJlbHbIM
YCIIOBUSIM U KaKH€ UCXOHbIE TaHHbIE HEOOXOAUMBI JIJIsl pelIeHHs KpaeBo# 3a1aun’?

2. IIpuBenure omnpenenacHue i NOHATUS «KpaeBas 3ajada». YTo OTHOCUTCS K TPaHUYHBIM
YCIIOBUSM M KaKHM€ BU/Ibl TPAHUYHBIX yCJIOBUI Bam u3BecTHBI?

3. [IpuBenuTe onpeneeHue A MOHATHUS «KpaeBas 3a1aua». Poib Moaenu neopmMupyeMoro
MaTepuaia Ipy pelieHUH KpaeBoil 3a1aun?

4. Kakue 4nciieHHbIE METOIbl KpaeBOM 3a1aun Bam n3BecTHBI?

5. IlpuBenure omnpeneneHue MOHATUIO «METOJ KOHEYHBIX 3JIEMEHTOB»; HaszoBute Tpu
OTIIMYUTETbHBIE OCOOEHHOCTH JaHHOT'O METO/Ia OT APYTUX YUCICHHBIX METOAOB, PACCMOTPEHHBIX B
Kypce.

6. IlpuBenure ornpenencHUe MOHATHIO «METOJl KOHEUHBIX AJIEMEHTOB»; HazoBure uerbipe
OCHOBHBIX COCTaBJISIOLIUX METO/1a KOHEYHBIX 3JIEMEHTOB.

7. IlpuBenuTe OCHOBHBIE TAlbl IUCKPETU3ALIMN pacueTHOM o0nacTu. Kakue TUIIbI KOHEUHBIX
AIIEMEHTOB PA3IHYAIOT C yYETOM I€OMETPUIECKON POpPMBI?

8. IlpuBenuTe onpeneneHne MOHITHIO «METOJI KOHEYHBIX pa3HOCTei»; B ueM 3akimrouaercs
OTJINYME METO/1a KOHEUHBIX PA3HOCTEU OT METO/1a KOHEUHBIX AJIEMEHTOB?

9. IlpuBenute onpeneneHre MOHATUIO «METO/] TPAHUYHBIX JIEMEHTOBY; B uem 3akitouaercs
OTJINYME METO/1a TPAHUYHBIX 3JIEMEHTOB OT METO/1a KOHEUHBIX 3JIEMEHTOB?

10. Kakue Tumel AuckpeTu3anuu pacueTHod obmactu Bam m3BectHbl? Kakoil uncieHHbIH
METO/1 MpUMEHEH B Bareit kypcoBoit pabote?

11. TlpuBenute ompeneneHue mozaenu aehopMmupyemMoro marepuana. Kakue wmeTonb
UCIBITAHUN MOTYT OBITh IPUMEHEHBI JUIsl ONIPEIeTICHUsI MOJIeNIN MaTepuana?

12. TlpuBenute ompezaenenne monaenu aedopmupyeMoro marepuana. [IpuBenure npumep
IIPOCTEHIIEN MOJIEIN MaTepHalla, ONMCHIBAIOIIEH TOBEIEHUE YIIPYTOro Tena.

Mopenuposanue TII B npukiaagnom IO

1. TlpuBeauTe nmpuMepbl KOMIBIOTEPHBIX MPOrpamMM, OCHOBAaHHBIX Ha YHMCIEHHBIX METOJAX
KpaeBoil 3a1aun?

2. llpuBenuTte mnpuUMeEpbl KOMIIBIOTEPHBIX MPOTpaMM, NPUMEHSEMBIX B aJJUTHBHOM
MIPOM3BOJICTBA /ISl MOJIEIIUPOBAHMS TEXHOJIOTHYECKUX MTPOLECCOB?

3. OObsicHuTe NOHATHE «0a3a JaHHBIX MaTepuanoB». Kakyio posib urpaer 0a3a JaHHBIX B
porpaMMe Juisi KOMIIBIOTEPHOIO MMHTALMOHHOTO MOJEIUPOBAHUS IPOLECCOB aJUTUBHOTO
IIPOU3BOJCTBA?

4. Onumute THNOBYIO CTpYyKTYypy CAE-nporpammsl [uisi KOMIIBIOTEPHOTO UMHUTALIMOHHOTO
MOJIEJTMPOBAHUS IIPOLECCOB AAUTUBHOIO IIPOU3BOCTBA

OnpenesieHne CBOMCTB: CTAHAAPTHI M METOAbI HCIILITAHUS

1. Ilepeunciure OCHOBHBIE METOABI HCHBITAHUHN, TPUMEHSEMBIX [JISI OINPEIACICHHS
MEXaHMYECKUX XapaKTepUCTUK J0O0ro MaTepuara.

2. Kakme cBoiicTBa Marepuasia MOTYT OBITb ONpPENEIEHBI METOIAOM PaCTSKCHUS
[WIMHIPAYECKOTO 00pa3iia U MpuMeHEHBI B 0a3€ JaHHBIX 1e()OPMHUPYEMBIX MATEPUAIOB IIPOTPAMMBbI
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JUIsL MOJIETIMPOBAaHUS IIpoLecca aJAUTUBHOIO IIPOU3BOCTBA.

3. Kakue cBoiicTBa MaTepuaia MOTYT OBITh OIPEIEIICHBI METOJIOM CHKATHSI IMIIMHAPUIECKOTO
oOpa3ma W mpuMeHeHbl B 0aze JdaHHBIX JAe)OpPMUPYEMBIX MAaTepHajoB MPOTPAMMBI IS
MOZEJIMPOBaHUs IIPOLECca ANAUTUBHOIO IIPOU3BOICTBA.



