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1. Henn, 3a1a4m ¥ IVIaHUPYeMble Pe3yJIbTAThI 00yUeHHUsI 10 JUCHUIIHHE

Heabio ocBoenus aucuuiuinibl «KoMnbloTepHoe MojelupoBaHHEe ¢ NPHMEHEHUEM
MeT0J1a KOHe4YHBIX 3JjeMeHTOB (MKDJ)» sBnsercs ¢popmMupoBaHue y CTYJIECHTOB TEOPETUUCCKUX
3HAHWI W MPAKTUYECKUX HABBIKOB B 00JaCTH pa3pabOTKH MOJeliell MaTepuana Ha OCHOBE PEIeHUs
3aJ1aui PErpeccuu ¢ MOCISAYIONIMM UX IpuMeHeHneM B iporpammax kiacca CAE (Computer-Aided
Engineering) ocHOBaHHBIX HA METO/Ic KOHEYHBIX 3JICMCHTOB.

K ocHOBHBIM 3aJayaM OCBOCHUS JTUCHUIUIMHBI «KOMITBIOTEpHOE MOJEIUPOBAHKE C
MpUMEHEHUEM MeToja KOHEUHbIX 3yieMeHToB (MKD)» crnenyer oTHecTu:

e chopmupoBaTh 6a30BBIC 3HAHUS OCHOB YHCIICHHBIX METOJIOB;

e BbIpa0OTKA HABBIKOB MIOCTAHOBKU U PEIICHUS 3aJ]a4d PErpPecCUr Ha OCHOBE JIaHHBIX
HATypHOTO JKCIIEPUMEHTA C MPUMEHEHHEM OTKPBITHIX MPOTPAMMHBIX CPEll, B TOM
yucie Python;

e BbIpa0OTKAa HABBIKOB pacuera METPHK, MO3BOJISIOMIMX OLEHUTh TOYHOCTH MOJENU
Marepuaa,

e BbIPa0OTKAa HABBIKOB IOCTAHOBKH WM TIPOBEACHHS BUPTYAIBHBIX IKCIIEPHUMEHTOB C
npumeHenuem MKD;

¢ BbIPa0OTKA HABHIKOB OLIEHKH TOYHOCTH BUPTYAIBHOI'O SKCIIEPUMEHTA B CPABHEHUU C
HATYPHBIM YKCIIEPHUMEHTOM.

N3yuenue kypca «KoMIbIOTEpHOE MOACIMPOBAHME C MPUMEHEHHEM METOJA KOHEYHBIX
atemeHToB (MKD)» cmocobcTByeT (hOpMHUPOBAHHMIO HAYYHOTO KPYyro3opa M JAeT TOT MHHHUMYM
(dyHIaMEHTAILHBIX 3HAHHI, HA 0a3e KOTOPHIX CHOPMHUPYETCS MPEACTABICHHE O MAaTeMaTHUYECKUX
MOJIEJISIX TEUECHHUS MaTeprasoB, B TOM YKCIE MPUMEHIEMbIX JUIS M3YYeHUS aIUTUBHBIX TEXHOJIOTUN
C IPUMEHEHHUEM PaCUYEeTHBIX KOMITbIOTEPHBIX cucTeMax kiacca CAE.

O6yuenue no mucuuiuinae «KomnbloTepHoe Moe/lMpoBaHNe ¢ MPUMEHEHHEM MeToa
KoHe4HbIX 3jeMeHTOB (MK?DJ)» HampaBieHo Ha (opmupoBaHHe y OOYYArOIIMXCS CIEAYIOUINX
KOMIIETEHIINN:

Kox 1 HanMeHOBaHHEe KOMITETEHITHIA

NuaukaTopsl 10CTHKEHUSI KOMIIETEHIIMU

OIIK-1 cnocoOGHOCTh aHAIU3UPOBATH

3a/1a4u npogeccuoHaIbHON
NeSITEIbHOCTH Ha OCHOBE TMOJIOXKEHU,
3aKOHOB M METOJIOB B 00jacTu
MaTeMaTHKH, €CTECTBEHHBIX "

TCXHUYCCKHUX HAYK

3HAThb:
. OCHOBHbBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUIIMH ¥ METOJIbI MaTeMaTHYECKOTO aHaJIn3a
s TEOPETUYECKOr0 MOJEIMPOBAHUS

TEXHHYECKUX CHCTEM U 00pabOTKH pe3yNIbTaToB
IKCTIEPUMEHTAIILHBIX UCCIIEJOBAHMIA;
. COBpPEMEHHBIE METOJIbl MaTeMaTUYECKOTO
aHamM3a ¥ MOJENMPOBaHHA, 4TOOBI 3PPEKTHUBHO
pemarh HCCIEeNOBATENbCKAE W TEXHUYECKHUE
BOIPOCHI B 00JIACTH aJIZITATUBHBIX TEXHOIOTUH
YMeThb:
. MPUMEHSTh OCHOBHBIE 3aKOHBI
€CTeCTBCHHOHAYYHBIX JUCIHUIUIMH W  METOJBbI
MaTeMaTHYECKOr0 aHalu3a JAJsl TEOPETUYECKOro
MOJICIIMPOBAHMSI ~ TEXHUYECKUX  CHCTEM |
00paboOTKM PE3yNbTaTOB  JKCIEPUMEHTAITHHBIX
HCCIIeJOBaHNH,
. NPUMEHSTh COBpEMEHHBIE METO/BI
MaTeMaTHYeCKOr0 aHalli3a M MOJCIHPOBaHUs,




4T00BI 3P (HEKTUBHO pemaTh UCCIICA0BATEIbCKIE U
TEXHUYECKUE BOMPOCHl B 00JIACTH aJINTUBHBIX

TEXHOJIOTHH,
BJIA/IEeTh:

. HaBBIKAMH  TPAMEHEHUS  OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX MAWCHUIUIMH U
METOJIOB ~ MaTeMaTU4eCKOro  aHaim3a IS
TEOPETUYECKOTO MOJCIUPOBAHHUS TEXHUYCCKHUX
cHCTEeM u 00paboTKH pe3yIbTaToB
SKCIIEPUMEHTATBHBIX UCCIIEOBAaHUM;

. COBPEMEHHBIMU METOJIaMHU

MaTeMaTHYeCKOTO aHalli3a M MOJCIHpPOBaHUS,
9T00BI 3P PEKTUBHO peIIaTh UCCICIOBATEIHCKIAC 1
TEXHHYECKUE BOMPOCHI B O00JIACTH aJINTUBHBIX

TEXHOJIOTHIi;
OIIK-6. Criocoben peuiath | 3HaTh:
CTaHJapTHbHIE 3a1aun . OCHOBBI MH()OPMAIIMOHHBIX TEXHOJIOTHI;
npodecCHOHATLHOM NIeATEIPHOCTH HA . IPHUHIUIIOB COBPEMEHHBIX
OCHOBE HHMOPMALHOHHOI u UH()OPMALMOHHBIX TEXHOJIOTUI{, B TOM YHUCIIE TIPH
6uGIHOrpaduueckoil  KyIbTyphl  C paboTe C OTKPBITON Cpelod MpOrpaMMHUPOBAHUS
MIPUMEHEHHEM UH(POPMALIMOHHO- Python
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHIA. YMETR:

° COCTaBJIATHb MOJCJ/Ib Martepuala JUIsL

UCTIONIb30BaHMsA B 0a3ze MAaHHBIX ISl PEIIeHHS
WH)XEHEPHO-TEXHUYIECKUX 3aay MJIaHUPOBaHUSA U
yhnpaBieHuss paboTamMH IO  HWHHOBAI[MOHHBIM
MpoeKTaM
. BBIMOJIHATh IPaKTHYECKHEe paboThl IO
HaCTPOUMKE KOMIIBIOTEPHON TEXHUKU

BJIAIETh:
. HaBBIKAMH  PabdOTBl €  NPHUKIAJHBIM
IIpOrpaMMHBIM o0eclieyeHeM HaBLIKAMHA

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

HucuumnuHa «KoMnbloTepHoe MoJe/IMpoOBaHHe ¢ NPHMEHEHHEM MeT0Ja KOHEeYHbIX
3neMmenToB (MKJ)» otHocuTcs k b1.1 — o0s3arensHoM yactu 010ka b1 «lucuunauasl (MOLyn)»

B Bnoxk 1. JJucyunaunot (mooynu):

¥ BXOJUT B OCHOBHYIO 00pa30oBaTEIIbHYIO MPOrPaMMy TOJTOTOBKH OakajaBpa IO HAIPABICHHIO
noarotoBku 15.03.01 «MammnaocTpoeruey, npodguiasb «O00pyI0BaHNE U TEXHOJIOTHH aIIUTUBHOTO
MIPOU3BOJICTBAY» OYHOM (POPMBI OOYUECHHUS.

HucuunnuHa «KoMnbloTepHoe MoJe/IMpOBaHHe ¢ NMPHUMEHEHHEM MeT0a KOHEeYHbIX
ynemenToB (MKD)» B3auMOCBs3aHa JIOTUUECKU U COJIEPKATENBHO-METOUYECKH CO CICTYIOIUMU
nucipmmaaMu OOIT:

— OCHOBBI MaTepHuaJIOBEICHUA METAJIIIOB, IJIACTMACC M KOMIIO3UIIMOHHBIX MaTCpHaJiOB,
— OCHOBBI MaTepHuaJIOBECICHHUS MOPOIIKOBBIX MAaTCPHUATIOB,

— Peororus m MexaHuKa METaNIMISCKUX U KOMITO3UIIMOHHBIX MaTCPHUAJIOB,

— Peostorus m MexaHuKa IMOJIMMEPHBIX MaTCPHUATIOB,

— ITpumenenne CAE-niporpaMm Juist pacuera IpOYHOCTH U3ENHH;

B uacmu, popmupyemoii yuacmuuxamu ob6pazosamenvHblx OMHOUEHULL

— [IpoekTHast neAaTeIbHOCTD;




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

— OCHOBBI TEXHOJIOTHH OOPaOOTKH JaBJIEHWEM IS MU3TOTOBJICHUS W3JICIMH M3 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 H3HCHHﬁ n3 HOpOH_IKOBBIX MaTepI/IaJ'IOB

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO011ast TPYI0EMKOCTh JTUCIUILTHHBI COCTaBIsAET 2 3aueTHBIX(e) eauHuil(bl) (72 4acos).

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH

3.1.1. Ounas dpopma oOydeHUs

Ne Bill vaeGHoil paGOTEL KoaunuecTBo CemecTpbl
n/n Yy P 4acoB 6 (mecToii) -
1 | AyanTopHble 3aHATHSA 36 36 -
B ToMm uncine:
1.1 | Jexuuu 18 18 -
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATHUS 0 0 -
1.3 | JlaboparopHbIe 3aHATH 18 18 -
2 | CamocTosiTe1bHaAsi paboTa 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 TemaTnuyeckuii IJIaH U3y4YeHUS TUCIHUNIMHBI

3.2.1. Ounas dopma oOydeHUs

TpyaoeMKoCTb, Yac
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METOJIbI, NpPOrpaMMHOE  OOECIeueHHe.




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

2 CgoiicTBa MaTepuana. BiusHue cBOMCTB Ha 4 4
PEKUAMBI 00paboTKH. [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 MeTo1 HAMMEHBIINX KBAJAPATOB 2 2

7 MeTopl TOMCKA YUCIEHHOTO PELICHUS 2 2
3a7a4l perpeccuun

8 Bupryanbhubiii  3xcnepument B CAE- 2 2

CHCTEME M YHCIICHHOE PEICHHUE 3a/lauu
perpeccun Ha Python

JlaGopaTopHblie padoThI:

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

2 3HAKOMCTBO CO CTPYKTYpOIl NpOrpaMMbl B 2 4
cpene Python. Hacrpoiika OuOIHOTEK |
rpaduKkoB

3 Pemienue 3amaun perpeccuu  METOAOM 2 4
HAaMMEHBIIINX KBapaToB 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

HUroro 12 18 0 18 0 36

3.3  Conepxanue TUCHUNINHBI

Tema 1. BBognas nekuus. TepMUHBI, OMpeeleHHs, METOIbI, POTPaMMHOE 00ecTrieueHue.
Oco0OeHHOCTH HAcCTpOMKM TEXHOJOTMUYecKod ¢opMooOpasyrolel omepanul B pacyeTHOMN
nporpamme kinacca CAE (Computer-Aided Engineering)

Paccmampuearomes ocnosnvle mepmunsl u onpedenenus xapakmepuvle OJs 00a1acmu
3HAHUL. KOMNbIOMEPHOE MOOeNUpo8anHue MexXHUYecKux CUcmem U MexHOI02UYeCKUX Oonepayull.
Ilpusooumcs xapaxmepucmurxa 4YUCTEHHbIX Memo008 (MemoO KOHEUHbIX INEeMEeHMO8, Memoo
CPAHUYHBIX ~ JIEMEHMO8, MemoO NOCMOAHHLIX 00beM08, MemoO KOHEYHbIX paA3HOCHell),
NpUMEHAeMbIX Ol KOMNbIOMEPHO20 MOOEIUPOSAHUS MEXHOIO2UYECKUX Oonepayull, a makxoice
AHATUMUYECKUX DeUleHULl U YUCTEHHbIX al20PUMMO8 MAWUHHO20 00yUeHUs, NPUMEHAEMbIX O/
MOOENUPOBAHUSL MEXHUUECKUX CUCmeEM (MAmMepuaos).

Tema 2. CpoiicTBa MaTepuana. BrnusHue cBOHCTB Ha pexxuMbl 006pabotku. [Iporpammuoe
obecrieueHus 11 00paOOTKH TaHHBIX O MaTepHae.




Ceoticmea mamepuana. Brusanue ceoticme na pescumol oopadbomxu. Ha npumepe 3D-newamu
NOKA3aHO 6nusHue napamempog Hacmpotiku 3D-neuamu na ceoticmeéa mamepuana u uzoenus.
Onucwigaromess nooxoovl 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. MeTopl UCClIeIOBaHMS 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 6bINOJHEeHUs 00pabomKu
pesyrbmamos namypHoz2o sxcnepumenma: Excel unu Python.

Tema 4. 3D-nieyats: 0cOOEHHOCTH MOATOTOBKH 00pasia s N3rOTOBICHHS

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

enuanue Ha Kadecmeo usoenus. llapamempwvl obpabomku u ux enuanue Ha xawecmeo. Illnam
HamypHo2o skcnepumenma. llpumepol HamypHvIX IKCHEPUMEHMOB.

Tema 5. Monenb Mmatepuaina. [ToctaHoBKa 3a1a4u perpeccuu

Ilonamue «modenv mamepuana» U CUHOHUMbIL, NPUHAMbIE 6 MEXHUKe U MeXHOL02USX.
Obobwennas mooenv Gopmoobpasyrowell onepayuu: adOUmMuHoOU MexXHOI02UU, MEeXHOI02UU
NAACMUYECKO20 0eOPMUPOBAHUS, MEXHOL0UU JUMDbS, MEXHOL0UU Pe3aHUsl, MEeXHOL02UU C8APKU
3ae0mosok. 3adaua pecpeccuu: hopmyauposKa, 0COOEHHOCmU NOCMAHOBKU 3a0aUl (AHATUMUYECKOe
peuieHue, 0CHOBaHHOe Ha Memoode HaumeHbuux keaopamos (MHK), u npubauscennoe peuwieHue,
OCHOBAHHOE HA YUCIEHHbIX Memooax noucka peweHus). Memoowl pewenus 3aoauu. Kpumepuu
oyeHKu moynocmu peutenus. Kpumepuu npagoonooobus.

Tema 6. MeTo1 HAUMEHBIIIMX KBAAPATOB

Onucanue memooa. Ilpeumywecmea u Hedocmamxu. Bapuanmul pearuzayuu memooa.

Tema 7. MeTo/1bl MOMCKA YUCIEHHOTO PEIICHUS 33]]Ja4H PErPECCHH

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

Tema 8. Bupryanpusiii skcriepumeHT B CAE-cucTeMe W 4YuMCIIEHHOE pelIeHHe 3ajadu
perpeccun Ha Python

Ilonamue «8UpMYyanbHblll IKCHEPUMEHM» U CB8A3b ¢ MoOdelvio mamepuana. Peanuzayus
CMOXACMUYECK020 2PAOUEHMHO20 CHYCcKa OJisl JUHEUHOU peepeccuu HA OO0HOM (akmope u3
oubruomexu Sklearn — SGDRegressor. Cpasnenue ananiumuuecko2o u HUCIEHHO20 DPeuleHUll.
Ilpobnema uucnennoco pewienus: cmeujerue (Hedoodbyuenue) u pazopoc (nepeobyuenue) mooeuu.
Onpeodenenue KO3 huyueHmos mooenu mamepuand.

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

3.4 TemaTnka cCeMHHAPCKHX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTHIECKUE 3aHATHS

CemuHapcKue/mpakTHUECKUe 3aHATHS 10 AUCHUILINHE «KOMITbIOTEpHOE MOJETHPOBAHUE C
PUMEHEHHEM MeTo/1a KOHEUHBIX 3sieMeHToB (MKD)» He npeaycMoTpeHsl.



3.4.2. JlTabopaTopHbIe 3aHITHS

Padora Ne 1. BBognas pab6ota. [TonroroBka 1aHHBIX O MaTepHalie, OCHOBAaHHBIX HA HATYPHOM
AKCIIEPUMEHTE.

Cmyoenmbl 3HAKOMAMCS C 8bLOAHHLIMU npenodasamenem OAHHbLIMU O Mamepuaie aubo npPosoosim
CamocmosimenbHo HamypHwvill SKcnepumenm. Januvie 0 mamepuane 3anocsames 6 maonuyy popmama Excel u
Hacmpaugaom zpaguueckoe npedCmaesieHue OaHHbIX 0 Mamepuaie.

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

Cmydenmbi 3HaKOMAMCS cO CMPYKmMypotl Hoymbyka npocpammuoii cpedvr Google Colab wru Jupyter
Notebook. Paccmampusaiomes npasuna éeoenus noymbyka. Yemanoexa oubauomex. Hunopm bubiuomex.
Cocmasnenue xommenmapues, 6v180008. DopMUposaHue NPOSPAMMHO20 KOO, 6 MOM HUCTe Gbl308
oubnuomeunvix GyHKyull 015 peutenus 3adayu peepeccuu. Popmuposarue papuuecko2o npeocmasieHus
Oanmwix 0 Mamepuane ¢ npumerenuem o6ubnuomexu matplotlib.

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

Cmyoeumsl noayuarom om npenooasamens uHousuodyaivroe 3adanue. C npumeneHuem xooq,
Ppeanuzyioueco Memoo HauMeHbUUX K8aopamos, peuarom 3a0aiy peepeccull — onpeodensiom Ko guyuenmol
MOOenu, cmposm 2papux, sU3VATUUPYIOWULL PE3YTbMAmbl PACYema U HAMYPHO20 IKCNEPUMEHMA.

Pa6ora Ne 4. Pemenue 3amauM perpeccMd YHCICHHBIM METOJIOM CTOXaCTHYECKOTO
IpaJIMeHTHOrO ciycka B cpeae Python

Cmyoeumsl noayuarom om npenooasamens uHousuodyaivroe 3adanue. C npumeneHuem xooa,
Peanu3yiowieco ancopumm CmoxXacmu4eckoeo 2paoueHmuo20 CHyCKd, peuwlaiom 3a0ayy pezspeccuu —
onpedensiiom Kodpuyuenmol MoOenu, CMposm 2pagpux, SU3VATUBUPYIOWUL pPe3yTbmamvl paciema u
HamypHO20 3KCNEPUMEHMA.

PaGora Ne 5. OreHka TOYHOCTH MOZEIH MaTepuana B cpeae Python

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

PaGora Ne 6. Bupryanbnelii skcniepument B nporpamme QFORM ¢ npumeneHneM mMojenu
Marepuaia

Cmydenmsi, uUcnoawbsys 3HayeHus KodQGuyuenmos mooenu us padbomvr Ne3 u Ned, nposeoosam
BUPMYATIbHBII IKCHePUMERmM 8 npocpammuom komniekce QFOrm u oyenusarom pesynomamsoi 6UpmyanbHo2o
IKCNEPUMEHMA 8 CPABHEHUU C OAHHBIMU HAMYPHO20 IKCnepumenma (cm. pabomy Nel) no mempuxe R2, MAE
u MSE. B pesynomame pacuemos 6u3yanuzupyrom sHAYeHuss MEMPUK U 0ObACHAIOM PA3IUYUE 8 UX SHAYCHUSIX.

3.5 TemaTnka KypcoBoii paGoThl

Kypcosas paboTa no qucuuminae «KoMbeioTepHoe MOAETUPOBaHNE C TPUMEHEHHEM METO1a
KOHeuHbIX 1eMeHToB (MKD)» He npenycMoTpeHa.

4, YueOHO-MeTOoAMYeCcKOe U HHPOPMALIHOHHOE o0ecredeHue

4.1 HopmatusHbie 1oKyMeHTbI H 'OCTsb1

1. TOCT 25.503-97. PacueTsl M WCHOBITAaHUS HA TPOYHOCTh. METOIBI MEXaHUYECKHX
WCIIBITAaHUHN METaUIOB. MeTO1 NCTIBITAaHUS Ha CXKATHE.

2.TOCT 4651—2014 (ISO 604:2002) ITiractmaccel. MeTO/] HCIIBITAaHUS HA CXKATHE.

3. TOCT P 55134-2012 (MCO 11357-1:2009) IInactmaccel. JuddepeHnmanbHast
ckanupytomas kagopumetpus (JICK). Hacts 1. OOuiye npuHIUIbL.



10

4. TOCT P 58399-2019 Konrpons Hepazpymaromuii. Metoabl onrtudeckue. OOmme
TpeOOBaHMUSI.

5. TOCT P 8.623-2015 OtHocuTeNbHAS AUINEKTPHUECKAs MPOHUIIAEMOCTb U TaHTEHC yTia
TUDJIEKTPUYECKUX TOTEPh TBEPABIX JUAJIEKTPUKOB. METOIMKM U3MEpPEeHHl B JHama3oHe
CBEPXBBICOKHX YacTOT.

6. TOCT 22372-77 Marepuainsl qudIeKTpruIeckue. MeToapl ONpeeIeHus TUAICKTPUICCKOM
MPOHUIIAEMOCTH U TAHT€HCA YIJla JUAJIEKTPUIYECKUX NoTephb B Auanazone yactoT oT 100 I'p qo 5 I'Tw.

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

8. TTOCT P 57700.22-2020 KomnbroTepHbie MOAETH U MojienupoBanne Knaccudukanus.

9. TOCT P 57700.2-2017 YwucneHnHoe MOJENUMpOBaHHE s pa3pabOTKM W CIadd B
9KCILTYyaTaluI0 BBICOKOTEXHOJOTUYHBIX MPOMBIIUICHHBIX U3/€TUi. cepTUUKaLKs NPOrpaMMHOIO
oOecrreuennst. OOIHE TOJIOKEHUS

10. T'OCT P 57412-2017 KomnbroTepHBIE MOJIETH B Mpolieccax pa3paboTKH, MPOU3BOJICTBA
U DKCIUTyaTanuu usaenuii. O61ue noaoxKeHus.

4.2  OcHoBHasi IuTEpaTypa
1. Peiiznmun, B. . Marematudyeckoe MoOJACIMpOBaHUE : yuyeOHOe mocobOue aias By30B /

B. U. Peliznun. — 2-e u3n., nepepad. u qom. — Mocksa : M3narenscTBo FOpaiit, 2020. — 126 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-08475-7. — Tekct: anekTpoHHbi // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/451402 (nara obpammenus: 20.01.2023)

2. 3enkoB, A. B. UucneHHbie METOIBI : yueOHOE MOCOOME I IPUKIIaIHOro OakanaBpuara /
A. B. 3enkoB. — Mocksa : U3natensctBo Opaiit, 2019. — 122 c¢. — (bakanasp. [Ipuknamnoii
kypc). — ISBN 978-5-534-10893-4. — Tekcr: anekrpoHHblii // OOpa3oBarenbHas miaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/432209 (mata oopamienus: 20.01.2023).

3. Jlemupgosa, O. A. DkoHOMETpHKa : YIeOHUK U TTpakTHKyM st By3oB / O. A. Jlemunosa,
. U. ManaxoB. — Mocksa : U3narensctBo FOpaiit, 2020. — 334 ¢. — (Briciiee o6pazoBanue). —
ISBN 978-5-534-00625-4. — Texkcr: snexTponHblil / O6pazoBaTensHas miaardopma FOpaiit [cait].
— URL: https://urait.ru/bcode/450357 (nata obparmenus: 20.01.2023).

4.3 JlomoaHuTe bHAS JUTEpPaTypa
1. Mupxkun, b. I'. BBenenue B aHanu3 JaHHBIX: y4eOHUK U npakTuky™m / b. I'. Mupkun. —

Mocksa : U3natensctBo HOpaiit, 2019. — 174 ¢. — (ABTopckwuii yueOonnk). — ISBN 978-5-9916-
5009-0. — Tekcr: oamektpoHHbIi // OOpa3oBarenpHas tuiatdhopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/432851 (nata oopamienwus: 20.01.2023).

2. Yepnspies, C. A. OcHoBBI porpammupoBanust Ha Python : yae6HOe mocoOue st By30B /
C. A. YepnsbieB. — Mocksa : M3natensctBo FOpaiit, 2021. — 286 ¢. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-14350-8. — Tekcr: anextponHslii / O6pazoBatensHas miardopma FOpaiit [caiT].
— URL.: https://urait.ru/bcode/477353 (nara obparenus: 20.01.2023)

3. [TnatonoB, A. B. MammuaHOe 00y4eHue : yaeOHoe mocooue s By30B / A. B. IlimaroHoB. —
Mockga : M3marensctBo KOpaiit, 2022. — 85 ¢. — (Bwicmiee oopazoBanne). — ISBN 978-5-534-
15561-7. — Tekct: onextpoHHbI // OOpa3zoBatenbHas MmiaTdopma FOpait [calt]. —
URL: https://urait.ru/bcode/508804 (nata oopamenwus: 20.01.2023)


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
https://urait.ru/bcode/508804
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4. Korkun, I'. JL KommnbroTepHoe MonenupoBaHue (U3NYECKUX MPOIECCOB C
ucrnoip3oBanueM Matlab : yuebnoe mocobue s By3oB / I'. JI. Korkwn, JI. K. Ilomos,
B. C. YUepkacckuii. — 2-e u3n., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2020. — 202 ¢. —
(Beicmiee oopaszoBanue). — ISBN 978-5-534-10512-4. — Tekct: anektpoHHbIi / OOpa3zoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/455883 (mara obpamenus: 20.01.2023).

5. Kpemep, H. III. DxoHomeTpuka : Y4eOHHMK W TPAKTUKYM I aKaJEeMHYECKOTO
6akanaBpuata / H. I1I. Kpemep, b. A. Ilytko ; nmox pemxaknueii H. 1. Kpemepa. — 4-e uz ., ucnp. u
nor. — Mocksa : M3mparensctBo FOpaiit, 2019. — 308 c¢. — (bakanaBp. AxageMudeckuii Kypc). —
ISBN 978-5-534-08710-9. — Tekcr : anexkTponHsIii // O0pa3zoBatenbHas miardopma KOpaiit [caiit].
— URL.: https://urait.ru/bcode/426241 (nara obparmenus: 20.01.2023).

4.4  JaexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl

1. 0P «KommploTepHOE MOJEIMPOBAHUE C MPUMEHEHUEM METO/a KOHEYHBIX AJIEMEHTOB
(MKD3)»:
https:// online.mospolytech.ru/course/view.php?id=11531

45 JIuuneH3HOHHOE | CBOOOJTHO  pacmpocTpaHsieMoe NMporpaMMHoe
o0ecreuenue

1. [IporpammHoe o0OecrnieueHre He IPeayCMOTPEHO, 3a uckiaroueHuem 110 s nemoHcTpanuu
Hpe3eHTalMid, OTKPBITOH cpeibl mporpamMmupoBanus Python u nporpammuoro komruiekca QForm
(axageMuueckas TMLIEH3Ms, JOCTYITHAS B BY3€).

4.6 CoBpemeHHble npodeccHOHATbHBIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CIIPaBOYHbIE CUCTEMbI

Kaxnplii  cTymeHT o0ecneueH HMHIMBHIYaJIbHBIM  HEOTPAHUYEHHBIM  JIOCTYIIOM K
AIIEKTPOHHBIM OMOIMOTEKaM YHUBEPCUTETA, IPEICTaBICHHBIM Ha caliTe MocrnonuTexa B pasjene:

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

2. «bubnroTeka. DneKTpoHHO-01OIHoTeYHbIe cucTeMbl» http://lib.mami.ru/lib/ebs

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

4. TTone3Hble y4eOHO-METOINYECKUE MaTepPHAIIbl IPEACTaBICHbI HA caliTax:

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

4.2. Scopus: Www.Scopus.com

4.3. bubnunoreunslii ieHTp yHuBepcutera: http://lib.mami.ru/marc21

4.4. bubnuoteunsrit mentp https://sciencedirect.com

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

S5. MarepuajbHO-TEXHUYECKOE O0ecreyeHue

JIeKIMOHHbBIE ayIUTOPUN OOIIETO YHMBEPCUTETCKOTO ayIUTOPHOTO (OHIA, OCHAILEHHBIE
MYJbTUMEAUMHBIMU POSKTOPAaMU JJIsl TOKa3a BUACO(UILMOB U MTPE3EHTAIIHI.

Jlns  mpoBelneHHs  MPAKTMYECKUX  3aHATHHA  3aJeWCTBYIOTCS  ayJUTOpPUU  OOILIEro
YHHUBEPCUTETCKOTO ayJJUTOPHOTO (POH/1a, OCHALIICHHBIE MYJIbTUMEIUHHBIMH ITPOEKTOPAMH.


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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6. MeTozmqecmle PERKOMEHIAUNA

6.1 MeToauvyeckue peKOMEHIANNH UIA TpenojaBaTessi M0 OPraHU3aAlHH
o0yueHus

OcHOBHOE BHHMAaHHE MPU HM3YYCHHH AUCHUILIHNHB «KoMNIbIOTEepHOE MOenpoBaHue C
npUMeHeHHeM MeTola KoHedyHbIX 3jemMeHToB (MKDJ)» ciemyer ynenste (GOpMHpPOBAHUIO Y
CTYJCHTOB TEOPETUYECKUX 3HAHUN U NMPAKTUYECKUX HABBIKOB B OOJACTH TEUEHHUS IJIACTHYECKU
nehopMUPYEMBIX CPell, B TOM YHCIIE TBEPABIX, ChITYYHX, TeIe00pa3HbIX.

Teopernueckoe n3yueHrne OCHOBHBIX BOIIPOCOB Pa3/IesiOB JUCIUILIMHBI IOJKHO 3aBEPIIATHCS
1ab0paTOPHBIMU paboTaMHU.

Jia  akTUBU3aUMK ydeOHOro Mpolecca MpU H3YYEHHHM AUCHUIUIMHBL 3((HEKTUBHO
MPUMCHEHUE TPE3CHTAIMH 110 Pa3IMYHBIM TEMaM JICKIIUH U 1a00paTOpHBIM paboTaM, B TOM YHUCIIC
0 TEM, JIJIsl KOTOPBIX CTYICHTaM BBIIAIOTCS WHINBUAYATbHBIC 3aaHMS.

Jli1st mpoBeieHrs 3aHATUH TTO TUCHUILTMHE UCTIONIB3YIOTCS CPEACTBA OO YUCHHUS:

- y9eOHUKH U y4eOHbIe mocoOust, MHPOPMaIMOHHEIE pecypchl IHTepHeTa;

- pa3paboTaHHbIE MIPE3CHTAIIUH 110 PA3IMYHBIM pa3zesiaM Kypca;

- KOHCIICKTBHI JICKIIUH, BHJICOCIOKETHI, pasmemnieHHbie Ha twiargopme CHO-MocnomuTtex
(https://online.mospolytech.ru/course/view.php?id=11531) s BBINOJHEHHUS WHAWBUAYATbHBIX
3aJJaHUM A7 CAMOCTOSITENILHOM paboThI CTYIEHTA 10 JIEKIHSAM U I10 JIA0OpaTOPHBIM paboTaM.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jis1 oﬁyqammnxcsl 10 OCBOCHHUIO M CIHHUIIJINHBI

CamocrosarenbHass paboTa sBIsSeTCS OJHUM W3 BHJOB y4yeOHBIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHONW pabOThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIPOCOB, PACCMAaTPUBAEMbIX B
paMKax JICKIIMI JaHHOW AUCIUIUIMHBI, a TAKXKE B PaMKax JJabopaTOpHBIX padoT.

AyIuTOopHas caMOCTOsITeNIbHAS padoTa 10 IUCIHUIUIMHE BBITTOIHACTCS Ha yUeOHBIX 3aHATHIX
M0/l HEMOCPEACTBEHHBIM DPYKOBOJICTBOM IIpenojaBaTesis W IO €ro 3ajaHuio. BHeaynuTopHas
CaMOCTOsITeNIbHAsE padoTa BBIMOJHACTCA CTYACHTOM IO 33JaHUI0 INpernojasarens, HO 0e3 ero
HEINOCPEJICTBEHHOT0 yyacTHs. BhINoaHEHHbIE 3aJaHusl 3arpyKaroTcsl CTyJeHToM B Kypc DOP s
HOCJIEIYIOEH MPOBEPKH MPETIOAABATENIEM.

3aga4yu caMOCTOATEJBLHOH PadOThI CTy/ACHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHOU paboThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yri1yOJieHHe COJepKaHUS U OCO3HAHNWE OCHOBHBIX MOHATHH JUCHUIUINHBL

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

- BBIMOJIHUTh MHIUBUAYAJIbHOE 33[aHKE 110 JIGKLIMOHHOMY KYypCYy.

Buabl BHEAyIMTOPHOI CAMOCTOSATEILHOM PadoThI:

- CAMOCTOATEBHOE N3YYCHUE OTIEIBHBIX TEM JUCIUTUINHBL,

- MOJITOTOBKA K JICKITHOHHBIM 3aHSITHSIM;

- IOATOTOBKA K JIaOOpaTOpHBIM paboTam;

- BBITIOJTHEHUE HHIMBHUIYATbHBIX 33JaHHUI TI0 3aKPETUICHHIO TEM.
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J1J1 BBIMOTHEHMSI TF000T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPOMTH ClIEeTyIOIINe
STarbl:

- OIIpeJIeICHHE LEIN CaMOCTOSTEIbHON PadOThI;

- KOHKpETH3alusl TI03HABATENIbHON 3a/1a4H;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

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

- TUTAHUPOBAHKE PAOOTHI (CAMOCTOSATETHFHON HITH C TIOMOIIBIO MPETNO/IABATEINS ) HAJl 3a/IaHUEM;

-OCYLIECTBICHHE B IPOIECCE BBHIMOIHEHUS CAaMOCTOATENBbHOM pPabOThIl CAMOKOHTPOJIS
(IpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBINOIHEHUSI paOOTHI;

- pedutekcus;

- Ipe3eHTaIus J1abopaTOPHBIX padoT.
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7. @DoH/1 OLIEHOYHBIX CPeICTB

MeTtoabl KOHTPOJIS U OLIEHHBAHUSA Pe3yJIbTATOB 00y4eHH s

Jlo nmaTel mpoBeAEHUsI MPOMEXKYTOUHOM aTTecTallud CTYIEHT JOJDKEH BBINOJHUTH BCE PadOTHI,
MPelyCMOTPEHHBIE HACTOSAIICH pabodeil mporpaMMoi AUCIHUILTUHEL [lepeueHs 00s3aTeNnbHBIX PadoT U
¢dbopMa OTYETHOCTH MPEICTABICHBI B TAOJIHULIE.

HanmenoBanue [IpencraBienue
Ne Kpatkas xapakrepucTka OleHOYHOT0
OLIEHOYHOT'O OLIGHOYHOT'O CPE/ICTBA B
ocC cpencTBa
CpeACTBa dOC
[IpencraBienue CcTyaeHTOM HapaOOTaHHOI
1 [Tpe3enTanmst paboThl| MHGOPMALIUKM O  3aJaHHON  Temartuke | TeMbl  WHAWNBUIYAIbHBIX
(IT) WHIUBUAYAIBHOTO  3aJaHWsl B BUJE | 33/IaHUU
MIPE3CHTAIHH.
CpencTBo KOHTpPOJS,, OPraHU30BaHHOE Kak
cenuanbHas ~ Oeceda  MEJaroruveckoro
YcTHbll onipoc, | paboTHHKa C oOyyaromMmcss Ha TeMbl, | Bompocs o
2 cobecejoBaHuE, | CBSI3aHHBIE C M3Yy4aeMOW IMCUUIUIMHOW, W | TeMaM/pasjeiam
(YO) paccuMTaHHOE€ Ha BBIICHEHHE O0BbeMa | IUCHUIUIMHBI
3HaHUI 00YYaIOIIETOoCs 10 ONPEICICHHOMY
pazneny, TeMe, npobieme u T.11.
CaMocCTOsTeTbHOC H3YyICHHUE OTICIIBHBIX TEM
1o azzenam VCIIUTUTMHBI c
JlaGopaTopHbie pasit FHCH
HCIIOJIb30BAHUEM OIMMCAaHWUH K TATeHTaM |
3 paboThl Tembl 1a00paTOPHBIX pabOT
(IP) aBTOPCKUM CBUJETEIHCTBAM, HOPMATHBHO-
MPaBOBOM  JIOKYMCHTAIMHM,  HATYPHBIX
00pa3IoB, KOMITBIOTEPHBIX MOJIENEH U JIp.
CpenctBo MpOBEPKH YMEHHH MTPUMEHSTH
WuauBuayabHOE | IOTYYCHHBIE 3HaHUS o 3apaHee
. Tembl UHAUBUAYATBHBIX
4 3a/laHue OTpeACNIEHHOW METOJUKE HJsl PpeHIeHUS saammit
(13) 3a7a4 WM 3aJaHdd 10 MOAYNIIO0 WU
JTUCIUILTAHE B IIETIOM
CucremMa CTaHIApTU3HPOBAHHBIX 33J[aHUMH,
Bomnpocs! (mpumMepHsble) ams
TTO3BOJISTFOIIIAS aBTOMAaTU3HPOBATh
5 Tectupoanue (T) . MOATOTOBKH K
MpOLEypy H3MEpPEHHUs YpPOBHsS 3HAHUM H
o TECTUPOBAHUIO
YMEHHH 00yJaronierocs

*Ecnu He BBINOJHEH OJIMH WK OoJiee BUIOB yueOHON paboThI, yKa3aHHBIX B TAOIUIIE,

npenoaaBaTCyib UMECT IIPaBO BbICTABUTH HECYAOBJICTBOPHUTCIbHYIO OLICHKY.

7.2

Ilkana u KpUTEPUU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHHUs

K HpOMe)KYTO‘IHOfI arreCTalu CTYACHTHI JOJIKHBI BBIITOJHHUTD CICAYIOIINUC BUABI y‘lG6HOI>i

paboThl,

peyCMOTPEHHbIE

paboueii mporpamMMou  TO

JTUCITATIIINHE

«KomnbrorepHoe

MO/IeJTUPOBAHUE C MPUMEHEHHEM MeT0/1a KOHeYHBIX 3j1eMeHTOB (MKD)» (BhIMOTHEHHE U 3aIIIUTA
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nabopaTopHbIX paboT, BBIMOIHEHHWE 3aJaHU Ha CAMOCTOSITENBHYIO TOATOTOBKY, a TakKke

BBITIOJTHCHUE HWHAWBUAYAJIBHBIX Sa,I[aHI/Ifl N TECTOBBIX Sa,I[aHI/Ifl C Y4Y€TOM BBIIICOIINCAaHHBIX

TpeOoBaHUI).

IkaJsa oneHNBaAHUA

Onucanue

3auTeHo

BrimonHeHbI Bce BUBI YU€OHOUW pabOThI, MIPeIyCMOTPEHHBIE padoueit
nporpammoii. CTyIeHT IEMOHCTPUPYET COOTBETCTBHUE 3HAHWW, YMEHUH,
HaBBIKOB IIPUBEJIEHHBIM B TaOJMIIAX IOKa3aTessAM, OIEepUpyeT
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU, HaBbIKAMU, IIPUMEHSIET UX B
CUTYalUsIX MOBBIIICHHONW CIIOKHOCTH, HE HCIBITBIBACT 3aTPYyTHEHUI
MIPU AaHATTUTUYECKUX ONEPALHIX, IEPEHOCE 3HAHUN 1 YMEHHUH Ha HOBBIE,
HeCTaHJapTHBIC cuTyaruu. JlomyckaroTcs:

- HE3HAUUTENbHbIE OIMMOKH, HETOYHOCTH, 3aTPYIHEHHS TMPHU
AQHATMTUYECKUX OIEpalusiX, MepeHoCe 3HAHUM M YMEHHM Ha HOBBIC,
HEeCTaHJapTHBIEC CUTYAIUH,

- 3HAYUTEJIbHbIE OUIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHWM, YMEHU,
HAaBBIKOB 110 PAAY IOKa3aTelled, CTYACHT UCIBITBIBACT 3HAYUTEIIbHbIE
3aTPYAHEHUS. IPU OIEPUPOBAHUM 3HAHUAMHM M YMEHUSMH IIpU UX
IIEPEHOCE HA HOBBIE CUTYALIUH.

He 3auteno

He BbimonHeH oguH uiau Oosiee BUAOB pabouelt Iporpammoit,
MPENYCMOTPEHHBIX y4eOHBIM IUIAaHOM. CTyIEeHT JEeMOHCTPUPYET
IIOJIHOE OTCYTCTBHME MWJIM HENOCTATOYHOE COOTBETCTBHE 3HAHMHU,
YMEHHMH, HaBBIKOB TMPHUBEACHHBIM B Ta0iuLax IMoOKa3aTelsiM,
JIOMYCKAIOTCA  3HAYUTEIbHBIE OIIMOKM, TMPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB 10 Ay IOKA3aTeNIed, CTYAEHT HE MOXKET
ONEpUPOBATh 3HAHUSMHU M YMEHMSAMU IIPpU UX IIEPEHOCE HA HOBBIC
CUTyAalUH.

TeMbl HHIAUBUAYAJbHBIX 3aJaHUH 0 JIEKIUAM

BriOpate anautuBhyto TexHomnoruto (AT) u BeiOpats MaTepuan 1yt AT. Halitu onny Mozens
JUIsl BBIOpaHHOTO MaTepHaa.

Odopmienne B hopmare nmpe3eHTAIMH IPEICTABUTh OMMCAHUE MOJIEIM MaTepuana;

o Mapka MaTepHalia U ero olrcaHue (XMM.COCTaB; MEX.CBOICTBA)

. Moenb Matepuaia (popmyia; 061acTh ONPEACIICHHS)

o KaKue€ METOAbI UCITBITAHUA ObLIH MPUMEHCHBI JIA MOJIYUYCHHA MOACIIN MaTCpuraia

o T'JIe CTIOJIb30BaHa MOJIENTh MaTepraa

o JOCTYIHBI JIn TpaduKH B BHUJC PHUCYHKOB, OTpaKaloIIWe MOJCIb MaTepuaja?

(HEO0OXO0TUMO TSI BBITIOTHEHUS 3a/IaHNs).

7.3  OueHo4YHBIE CpeaCTBA

7.3.1. Texyuuii KOHTPOIb
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Texylmuii KOHTpPOJIb BKJIIOYAET: IPOBEPKY BBIINOJHEHUS HWHAMBUIYAJIbHBIX 3aJaHUIl IO
JEKIMSIM U [0 IPAKTUYECKUM 3aHATHUSAM, a TaKKe NPOBEPKY pabOT 1O MHIAMBUIYaIbHOH TeMe (CM.
IYHKT 7.2).

Ha pary mpoBeneHHs MpOMEXYTOYHOH arrecTanud B (opMe dK3aMeHa CTYACHT JOJDKEH
BBINOJIHUTB, 3ALIUTUTH JJAOOpAaTOpHBbIE pabOTHI ¥ padoTy 110 MHAUBUAYAJIBHON TEME.

7.3.2. [IpomexxyTouHas aTTecTanus

IIpomesxyTouHas arrectanus oOyuaromuxcst B popMe 3a4éra IpOBOJUTCA MO pe3ysbTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUeOHOH pabOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLUIUIMHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYILETO KOHTPOJIS YCIEBAEMOCTH B
TedyeHue cemecrtpa. OLEHKa CTENEHM JOCTHXKEHHsI OOydYarOIIMMHUCS IUIAHHUPYEMBIX pe3yJbTaToB
o0y4yeHMs] 1O JAUCHUIUIMHE (MOJYNIO) IPOBOAUTCS MpenojaBaTeieM, BEAYIIUM 3aHATHS 110
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCHEPTHOM oueHKH. [lo uToram npomMexyTouyHO! aTTecTaliu o
JUCLHUIUIMHE (MOJYJII0) BBICTABIISETCS OLIEHKA «3aUTCHO» I «HE 3aUTEHO».
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BapuanT Oustera 1J1a npoBeeHUs 3a4eTa

MUHHCTEPCTBO HAYKHU Y BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINU
OENEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXIAEHUWE BBICHIET'O OBPA3OBAHUA

«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

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

Kypc 3, cemectp 6

BWJIET nnsa 3AYETA Ne3

1. TIpusemure onpenencHre NOHATUIO «METOJ KOHEUHBIX SJIEMEHTOBY.
2. Jlns gero HeoOXOIUMO MPOBEICHUE «BUPTYATHHOTO IKCIICPUMEHTA?
3. Bompoc 1o uHIMBHUYaTbHOMY 33JaHHIO

VY TBepiKIeHO Ha 3aceaHny Kadeapsl « » 202__ r., mpoTtokon 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)

CTpyKTypa OlleHKH 0TBeTa HAa BONPOCHI IK3aMEeHALIMOHHOI0 OuJjIeTa:

- «3a4TEHO)» - IPUBE/ICHbI Pa3BEPHYThIE OTBETHI HAa TPU BOIIPOCA; COOJIIOIEHBI CPOKH CAaun
71a00paTOpHBIX PabOT U MHAUBUAYAIBHOTO 3aJaHUS

- «HE 3aYTeHO» - JI0 Hayajla CeCCHM He C/IaHbl JJabopaTopHble pabOThl U UHIUBUIYATbHOE
3aJjaHKe, MPOITYIIEHO OONBIIMHCTBO JaOOPATOPHBIX 3aHATHH
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IIpumepHbIil NepedYeHb BONPOCOB JJIs1 TPOBeeHHs] NMPOMEKYTOUHONH aTTecTAlMU
(3a4eT) M TECTUPOBAHUS

Teopusi MogeTUpOBaHUS

1. IIpuBenuTe onpeneneHue s NOHATHUS «KpaeBas 3aaada». UTo OTHOCHUTCS K HayaJlbHbIM
YCIIOBUSM M KaKH€ UCXOHbIE TaHHbIE HEOOXOAUMBI [Tl pEIICHUs KpaeBoil 3a1auun?

2. [IpuBenure onpeneneHue sl MOHITHS «KpaeBas 3aada». YTo OTHOCUTCS K TpaHUYHBIM
YCJIOBHSIM M KaKUe€ BUJbl TPAHUYHBIX YCI0BUI BaM n3BecTHBI?

3. [IpuBenuTe onpeaeneHue Uk MOHATUS «KpaeBas 3a1aday. Poirs Moaenu nedhopMupyeMoro
MaTepuala Mnpu pelieHny KpaeBoi 3agaun’?

4. Kakue 4nclIeHHbIE METO/Ibl KpaeBo# 3a1aun BaM n3BecTHBI?

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

6. [IpuBenute ompenencHUE MOHATHIO «METOJl KOHEUHBIX 3jeMeHTOBY; HazoBuTe uernipe
OCHOBHBIX COCTABJISIIOLIUX METO/Ia KOHEYHBIX JIEMEHTOB.

7. IlpuBeuTe OCHOBHBIE TaIlbl IUCKPETU3ALMU pacueTHOM 00sacTu. Kakue TUIbl KOHEYHBIX
9JIEMEHTOB Pa3IMYAIOT C YUETOM FreOMETPUICCKON (hOPMBI?

8. IlpuBenuTe onpeneneHne NOHATHIO «METOJ KOHEUHBIX pa3HOCTeW»; B ueM 3akitouaercs
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 Tumbl AUCKpETH3aluu pacdyeTHOM oOjacTu Bam m3BecTHbI? Kakol umcieHHBIN
METOJ IpUMEHEH B Bareit kypcoBoii padore?

11. TlpuBenute ompeneneHue mozaenu aehopMmupyemMoro marepuana. Kakue wmeTonb
WCIIBITAHUN MOTYT OBITH TPUMEHEHBI JIJIs1 OTIPEIeTICHUSI MO/ICNIM MaTepuana?

12. TlpuBenute ompezenenne monaenu nedopmupyemoro martepuana. Ilpuenure npumep
MpocTeuleld MOAENIN MaTepuaa, ONKUChIBAOIIEH MOBEIEHHUE YIIPYTOro Tena.

Mopenuposanue TII B npukiaagnom IO

1. IIpuBeauTe npuMepsl KOMIBIOTEPHBIX MPOrpaMM, OCHOBAaHHBIX HA YHUCJIEHHBIX METO/AaxX
KpaeBoil 3a1aun?

2. IlpuBemute mpUMEpHl KOMIBIOTEPHBIX NPOTPaMM, HPHUMEHSEMBIX B aJIUTHBHOM
MIPOM3BOJICTBA JUISI MOJICIIUPOBAHUS TEXHOJIOTHYECKHX TTPOIIECCOB?

3. OObsicHuTe NOHATHE «0a3a JaHHBIX MaTepuanoB». Kakyio posib urpaer 0as3a JaHHBIX B
nporpaMMe Ui KOMIBIOTEPHOTO HMHUTAIlMOHHOTO MOJETHPOBAHUS IPOLECCOB  AJTUTHBHOTO
IIPOU3BOJCTBA?

4. Onumunte TUNOBYIO CTpYKTYpy CAE-mporpamMmsl a1t KOMIBIOTEPHOTO UMUTAIMOHHOTO
MOJIEIMPOBAHUS TPOLIECCOB aZTUTUBHOTO MMPOU3BOICTBA

OnpenesieHne CBOMCTB: CTAHAAPTHI M METOAbI HCIILITAHUS

1. Ilepeunciure OCHOBHBIE METOABI HCHBITAHUHN, TPUMEHSEMBIX [JISI OINPEIACICHHS
MEXaHWYECKUX XapaKTePUCTHUK JIFOOOT0 MaTepuara.

2. Kakwme cBoiicTBa Marepuasia MOTYT OBITh ONPENEICHB METOJOM PACTSHKCHHS
WIMHIPUYECKOT0 00pa3iia U mpuMeHEeHbI B 0a3€ JaHHBIX 1e(hOpMHUPYEMbIX MaTePHAIIOB TPOTPAMMEBI
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JUIsL MOJIETIMPOBAaHUS IIpoLecca aJAUTUBHOIO IIPOU3BOCTBA.

3. Kakwue cBoiicTBa MaTepuaia MOTYT OBbITh OIPEIEIICHBI METOIOM CHKATHSI IMIIMHAPUIECKOTO
oOpa3ma W mpuMeHeHbl B 0aze JdaHHBIX JAe)OpPMUPYEMBIX MAaTepHajoB MPOTPAMMBI IS
MOZEJIMPOBaHUs IIPOLECCa ANAUTUBHOIO IIPOU3BOJICTBA.



