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IEHHOTO MOICIUPOBAHUS TIOBEICHUS

HbI .

padoueil mporpamMmme

)OBAHME B MaTECPHUAJTOBCICHUN

dbopMupoBaHUe 3HAHUUW B 00JIACTH
MaTepuajoB TPHU PA3TUYHBIX BHEIIHUX

(bHSPI‘-IGCKHX BOSI[GI/ICTBI/ISIX, YMGHI/II/I N HABBIKOB IIPOCKTUPOBAHUA.

3anaqn M3Yy4YEeHUSA TUCHMIIJIMHBI!

- 3HaThb METOJbl NOKMCKAa M BBHIOOpA CHEUUATU3UPOBAHHOIO MPOTrPAMMHOIO
o0ecrniedeHus: JIsl pacueTa W MPOCKTHPOBAHHS MapaMeTPOB MATEPUATIOB Pa3IUIHOTO

(yHKIHMOHAIBHOIO HA3HAYEHUS;

- 3HaTh TUIOBBIE NPOTPAMMHBIEC IPOAYKTHI,
3a7lad  MOJIENMPOBaHUS (U3NYECKUX IIPOLIECCOB,

MPOJYKTE PO(PECCHOHATBEHOM 1eITeTbHOCT
- yYMEThb MPHUMEHATH COBPEMEHHBI

OpPUCHTHUPOBAHHLIC Ha PCIICHUC
MMpoTCKaromux B HCCICAYCMOM
u,

¢ MCTOAblI MOJICIHUPOBAHUA (1)I/I3I/I‘-ICCKI/IX

MPOLIECCOB 11 KX MPOTPAMMHOMN peanu3alnu;

YMCTb IIPHUMCHATH CpPCACTBA ABTOMATHU3HUPOBAHHOI'O IIPOCKTHUPOBAHUA IOJIA

IMPOBCACHUA YHUCIICHHOT'O OKCIICPUMCHTA U IIPOTrHO3UPOBAHUA ITIOBCACHUA MATCPHUAJIOB C
3aJaHHbIMH TCXHOJIOTHYCCKNMHU 1 (I)YHKI_[I/IOHEU'IBHLIMI/I CBOﬁCTBaMH;

BJIAJIETh

HaBbIKaMHU IIpOrpaMMHpPOBaHHWA Ha OJHOM H3 S3BIKOB BBICOKOIO

YpOBHS i aHanu3a S(PQEKTUBHOCTH M KOPPEKTHOCTH pPabOThl MPOrpaMMHOTO
obOecrieueHus1, UCMOIb3YEMOro B TPOPECCUOHATLHON AeATETbHOCTH
- HaBbIKAMU pPaOOThl C COBPEMEHHBIMU aBTOMATU3UPOBAHHBIMU CHUCTEMAMH

npoektupoBanus (CAD).

Kommnerenuuu, popmupyembie B pe3yjibTaTe 0CBOCHUS TUCHMIIJINHbBI

UCIIOJIb30BAaHUSI B TIPO(ecCHOHATLHOM

OompeneNsieT TEPEUYeHb PECYpCOB M IMPOTPAMMHOTO OOCCIeUeHUs s

JESTENBbHOCTA C y4eToM TpeOoBaHUM

uHpopmannonHoi 6e3omnacHoctu (OI1K-4.2);
- TPUMEHSCT COBPEMEHHBbIC WH(POPMAIMOHHBIC TEXHOJOTHH M MPOTPAMMHBIC
CpeCTBa IS pelieHus 3aaa4 npodeccuonanbHoit aestensHoctu (OITK-4.3);

HCIIOJIB3YCT IIPHUKIAIHBIC IIpOrpaMMbl M CpPCACTBA ABTOMATHU3UPOBAHHOI'O

IIPOEKTUPOBAHMUS MTPH PEIICHUH HHXKCeHEepHBIX 3a71a4d (OITK-7.2).

Pa3aenn! 1ucuunJINHBI

Bo3MOXHOCTH CHCTEMBI aBTOMATHU

3UPOBAHHOTO TpoeKkTHupoBanus Autodesk

Inventor, o0CHOBaHHBIC HAa METO/I¢ KOHEUHBIX 3JICMEHTOB.

JIuHelHbIe, IITUNTHYECKUE YpPaBHEHHS B YAaCTHBIX TPOM3BOAHBIX B OIJHOM
n3MepeHun. [IpuMepsl OJHOMEPHBIX YpPaBHEHUW YIPYTOCTH, TEILIONMPOBOAHOCTH H
Macconepenoca. MHdpopmanus o0 cucTeMax aBTOMAaTU3UPOBAHHOTO MPOSKTHPOBAHUS
(opunmanbueie caittel Comsol, Ansys, Inventor, FEMM, Agros2D)

I'pannunbie ycnoBus. CuibHass (opma muddepeHIMaIbHOr0 ypaBHEHUS B
YaCTHBIX TPOU3BOJHBIX [IJII OJHOMEPHOTO pPACTSIKEHUS-CKATUA. AHAIUTHYECKOE

pelieHue.

[IpoextupoBanue B mporpaMmmaoM nakere FEMM (cBo6oanoe I10)
Cnabas ¢opma muddepeHimanb-HOro ypaBHEHHS B YaCTHBIX MPO-U3BOJHBIX.
DOKBUBAJICHTHOCTh CUIILHOU U CJ1a0oii (hopM.



[IpoexTupoBanue B mporpaMMHoM mnaketre Agros2D (cBo6oanoe I10)

Meron KOHEYHBIX DJIEMEHTOB JJig OJHOMEPHBIX YypaBHeHuW. JluHeiHble
0a3ucHble PyHKIUU. JIOKaNbHbIE U II100aTbHbIE KOOPAUHATHI.

[Ipeacrasnenue cnaboit GopmMbl B BUAE CYMMbI HHTETPAJIOB HA KAXIOM JIEMEHTE

Cbopka. MarpuuHo-BekTopHas ¢opma auddepeHInaIbHOTO ypaBHEHUS B
YaCTHBIX MPOU3BOJIHBIX. [ pannuHbie ycnoBus Jupuxie.

KoMMyHHKaIM B MPOEKTUPOBAHUU TMPHU MOMOIIM HHU(PPOBBIX WHCTPYMEHTOB.
(ITpoBenenue comemanuii mpu momont Zoom, oOMeH HH(OpMaruel MmocpeCTBOM
cuctembl Google — noxkymenTo, Power Point)

COopka. Marpuuno-BektopHass ¢opma auddepeHInanTbHOTO ypaBHEHUS B
YaCTHBIX NPONU3BOAHBIX. [ pannunbIe ycnoBusa Helimana.

Hcnonp3oBanne nocku Miro nansi co3laHusi ITUIaHOB-TPAa(UKOB BBITOTHEHHUS
IpoeKTa C yKa3aHHEeM CpPOKOB W OTBETCTBEHHBIX, NMpUMeHeHHe cuctembl (Google —
JIOKYMEHTOB JIJIs TNIAaHUPOBAHUS ACSITEIBHOCTH IO KYPCOBOMY ITPOEKTY

OCHOBBI CTPYKTYpHOT'O nporpaMmmupoBanusi B Python (Tumnsl jaHHBIX, BETBIIEHUS,
ITAKJTBI)

JlokymeHTHpOoBaHHUe IpoekTHOM AesTensHocTh (Word, Excel, Power Point)

A3k iporpammupoBanus Python (mponenypsl, pyHKINN, MacCUBBI, MAaTPHUIIBI)

[Tonunomsl Jlarpanka Oojee BBICOKMX TIOPSAKOB B KayecTBE Oa3MCHBIX
(byHKuuid. MeTon KOHEUHBIX AJIEMEHTOB ISl OJHOMEPHBIX ypaBHeHUU. KBagpaTuuHbie
6azucuble GpyHKIMH. JIoKanbHbIe U TI00aThHBIE KOOPAMHATHI.

[IpencraBnenne cnaboit GopMbI B BUAE CYMMBI HHTETPATIOB Ha KaXKAOM JJIE€MEHTE
(kBazpaTHUYHbIE OA3UCHBIE PYHKIUN)

CoOopka. MarpuuHo-BekTopHas (opma auPPepeHIMaIbHOIO ypaBHEHUS B
YaCTHBIX MPOW3BOAHBIX. KBanpatuunele OasucHble (GyHKIUH. | paHUYHBIE YCIOBUSA
Hwupuxne u Heiimana.

O3znakomiieHHe ¢ 6a3aMu JTJaHHBIX citrination.com u materialproject.org
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PABOYA ITPOI PAMMA JTUCIIUTIIVHEI
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28.03.01 HaHOTEXHOIOTHHM M MUKPOCHCTEMHAS TEXHUKA

OITOIT BO

WUPP U HAUMEHOBAHUE HANPABNEH U NOOZOMOSKU (CReYUATLHOCTNY,)
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(ounas, ouno-3aounas, 3a04Has)
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Pabouvas nmporpamma JuciumuMHEEl cocTaBneHa B cooTsercTBuE ¢ ®IOC BO — 6aka-
JaBpHaT II0 HAIIPaBJICHHUIO MOATOTOBKH (cnenmambHocTH) 28.03.01 HanoTtexHonoruu u
MUKPOCHCTEMHAA TEXHUKA Ha ocHoBaHMU ydeOHoro miana OITOIT BO 28.03.01 Hanorex-
HOJIOTMHM X MWKDOCHCTEMHAs TEXHUKA, HANPABIEHHOCTh (TPOMIUIL, CIENUaIn3alis)
«MUKpO- ¥ HAHOCHCTEMBI», ONOOPEHHOrO YYeHbIM COBETOM YHUBEPCUTETA (mpoTokom Ne 7
«29» mapra 2019r.).

Pabovas mporpamMma IHCIMIUIMHEL 06CYXKIeHA U PeKOMEHIOBAHA K peanuzanuu B
00pa3oBaTeNBEHOM IIpolecce st o6ydeHns crynentos mo OITOII BO 28.03.01 Harorex-
HOJIOTHHM M MHKDOCHCTEMHAs TEXHHUKA, HAlPABICHHOCTh (IPOMIII, CIENUaIn3aIi)

«MHKpO- 1 HAHOCHCTEMBI» Ha 3aceaHuU Kadeapsl HAHOTEXHOIOTHH, O6IIeH 1 IPUKIA-
Holt dusuxu Ne « { » o7 D& 2019 t.

(haumenoeanue kagedpu, damga, Homep nPomoKona)
3aB. xadenpoii yg Kyspko A.E.
P a3pa6OT‘II/IK IIporpaMmsal / e,
K.(p.-M.H., TOIIEHT ‘/’/f/// Ky3sko A.B.

(yuenas cmenens u yuenoe seanue/d. 1.0,

CornacoBano: Ha 3acenanuu Kadeapsl 3aceIaHAN Kadepel HAHOTEXHOJIOTHH, 00IIIel 1
IPHUKIaTHON Qu3uku Ne  «  » 20 r.

3aB. kadempoii Ky3pko A.E.

(naseanue xagedpui, Oama, Homep npomokona, nodnuce 3a6e0yr0wez0 Kagedpoti; CO2ACOEanUe NPOU3BOOUMCS C Kagpedpamu, yvu

OUCYUNIUHLL OCHOBLIBAIOMCS, HA OAHHOTL JuCyUNIUHe, A MaKHCe 1pU HEOOX0OUMOCIU PYKOBOOUMENSIMU OPY2UX CIPYKIMYDHBIX noopasoenenu)

<

JlupeKTop Hay4HOM GUOIHOTEKH ‘ ) Maxkaposckas B.I'.
24
LV

Pabo4as mporpamMma JMCHMILIMHEEL epecMOTpeHa, 06CyKIeHa i PEKOMEHI0OBaHa K
peanusaiyy B 00pa3soBaTeNbHOM IIPOLECCEe Ha OCHOBaHUM ydyeGHOro mmana OITOII BO
28.03.01 HaHOTeXHONOIHI ¥ MHUKPOCHCTEMHAS TEXHHUKA, HaIIPaBIEHHOCTH (MIPOdUIE, CIie-
nuamu3anys) «MHUKpo- ¥ HAHOCHCTEMED», 0JJ0OPEHHOTO VUEHBIM COBETOM YHHBEpCUTETA
nporokon NeZ« 29 (320yr., na sacenanuu xadenpsr A T0 ., 177 3100 4040 . F

(na LygHOBaHUe Kadedprl, 0ama, HoMep NPOMOKONa)
3aB. kadenpoit %y—- K/’C@L&O v £

Pabouas mporpamma ﬁl&];fnnnnﬂm nepec%rpeﬁa, 00CyX/leHa U PEKOMEHIOBaHA K
pean3aniy B 00pa30BaTENBHOM IIPOLECCe Ha OCHOBaHMH y4eGHoro mmama OITOII BO
28.03.01 HaHOTeXHOIOTMYE ¥ MUKPOCHCTEMHAS TE€XHMKA, HANPaBIEHHOCTH (MpOGuIb, cIe-
nHanu3anyst) «MHEKPO- M HaHOCHCTEMBI», 006PEHHOTO YUeHBIM COBETOM YHUBEpPCUTETA
npotokor Nef«h» 042044, ma sacemanuu xabenpsr MO« 19 31.08 4od { W/

(naumenoeayue kagedpry, dama, Homep npomoxona)
3aB. Kadempoii 4 Moy /i’&
7

PaGouas mporpaMma IucHATITHHET [IepecMOTpeHa, 00CyXIeHa U PEKOMEHOBaHa K
peanusanu B 00pa3oBaTENbHOM IPOIECCe Ha OCHOBAHUH yaebHoro miana OITOIT BO
28.03.01 HaHOTeXHONOIHH ¥ MHUKPOCHCTEMHAS TEXHUKA, HaIPaBIIEHHOCTH (TIPOdHIIE, CIle-

nuamu3anyst) «MHUKPO- B HaHOCHCTEMBD», ONOOPEHHOTO YIeHBIM COBETOM YHUBEPCHUTETA
npotokon Nef « A% 06 20/fr., na sacemanuu Kadenpst S0 1P it oF 37.04. Lot

(naumenoeanue kagedper, Oama, Homep npomoxona)

o

P

3aB. kadempoit , (%:}ﬁfw %A /f
/ /%4
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Pabodas mporpaMvMa [OUCIUIUIMHBI IIEPECMOTpPeHa, OOCyXIeHa U
pPEKOMEH/IOBaHa K pealm3allid B 00pa30BaTEebHOM IpOIecce Ha OCHOBAaHUU
yueObnoro miaana OITOII BO 28.03.01 HaHOTEXHOJOIHHM W MHUKPOCHCTEMHAS
TeXHUKA, HapPaBIeHHOCTh (HpodoI/IJIL) «MUKpPO- ¥ HaHOCUCTEMBI», 0H0OpEHHOTO
V4eHBIM COBETOM YHHBepcHTeTa (IpoTokon Ne ¥ «if DA~ 204 .
Ha 3aceNaHuu Kadeapsl /v&/%f/f' N7 O 370823

(HaumeHnosanue Kageopwl, dama, Homep RPOMOKONA)

3aB. xadenapoit e Der——s /M// ch

PaGogass mporpamMma IUCIUILIMHEI IIEPECMOTpeHa, OOCyXIeHa U
pEeKOMEHIOBaHa K pealu3aluy B 00pa30BaTebHOM IIpollecce Ha OCHOBAaHHH
yueOHoro mmiana OITIOII BO 28.03.01 HaHOTEXHOJOTHMH M _MHKPOCHCTEMHAS
TEXHWKa, HAPaBICHHOCTh (Tpoduis) «MUKpPO- ¥ HAHOCHCTEMEL», 0J00pEHHOTO
Y4eHBIM COBETOM yHHBepCHTeTaéZPOTOKOJI Ne 7 b el 20A 3 1.
Ha 3aceIaHuy Kadeaps P N7 o7 38 6L 2H

(Haweuoeanbérgegpbz dama, HOMeEp PPQMOKOAQ)
3aB. kadempoi . PO OQ/W C&

Pabouas mporpamMma [OUCUMIUIMHEI IEPECMOTpeHa, OOCYyXIeHa |
PEKOMEHIIOBaHa K pealn3aldd B OO0pa30oBaTENIFHOM IIporecce Ha OCHOBAHWH
yaeOnoro mimana OIIOII BO 28.03.01 HaHOTEXHOJOTMH W MHUKPOCHCTEMHAS
TEXHUKa, HapPaBIEHHOCTH (Ipoduib) «MHKpPO- B HAHOCHUCTEMBD», OI0OPEHHOTO
Y4eHBIM COBETOM YHHUBEPC TeTa( oTokoxa Ne 9 «Xy‘% % 2049 r.
Ha 3aceflaHuu Kadeaphl ,; N7 o7 28 08 757

(Hawweuoeauue xageopui, Oamywep npomoxona)

3aB. kadempoit < D éf&/é// 2

Pabogas mnporpaMMa IOUCHMIUIMHBEI IIEPECMOTpeHa, OOCYXIeHa u
PEKOMEHIOBaHA K pealu3allid B 0OO0pa3oBaTeIbHOM IIpollecce Ha OCHOBAaHWHU
yaebHoro mmana OITOIT BO 28.03.01 HaHOTEXHOIOTHH W MHKPOCHCTEMHAS
TeXHHKA, HapaBIeHHOCTh (mpodmib) «MHKPO- U HAHOCHCTEMBI», OJOOPEHHOrO
Y4eHBIM COBETOM yHHBepcHTeTa (IPOTOKOI Noe  «  » 20 I
Ha 3acelaHuy Ka(eapsl

(Haumenosanue kagedpui, dama, Homep KPOMOKONQ)

3aB. kadenpoit

Pabowas mporpamMma JUCIMIUIMHEI IePECMOTpeHa, OOCyXaeHa W
PEKOMEHIOBaHa K pealu3alldd B o0pa3oBaTeIbHOM IIpollecce Ha OCHOBaHUU
yaebnoro muana OITOIT BO 28.03.01 HaHOTeXHOIOIMM M MHKDPOCHCTEMHAS
TEXHHWKA, HaOPaBIEHHOCTH (Ipodunb) «MHUKpPO- U HAHOCHCTEMBD», OJOOPEHHOrO
VY4eHBEIM COBETOM yHHBepcuTeTa (IpOoTOKOT Ne  «  » 20 T.
Ha 3aceaHuu Kadeaprl

‘(haumenosanue kagedpel, dama, HOMep RPOMOKOAQ)

3aB. xadeapoit




1 Heap u 3apaun qaucuunanHbl. IlepedeHs niianupyemMsbix pe3yJjbTaToB 00y4e-
HHMS M0 JTUCUMILIMHE, COOTHECEHHBIX € INIAHUPYEMBIMH pe3yJabTaTaMi OCBOCHUSA OC-
HOBHOH npogeccuoHaIbLHOM 00pa30BaTeIbLHON POrPaAMMBI

1.1 leab TUCHUINIHHBI

dopmupoBaHuE 3HAHUK B 00JIACTH YUCJIEHHOTO MOJICTUPOBAHUS MOBEACHUS MaTe-
pHUAJOB MPU PA3TUYHBIX BHEIIHUX (U3UYECKUX BO3JACHCTBUSX, YMEHUN U HABBIKOB ITPOECK-
TUPOBAHUSI.

1.2 3agaun IUCHUILTAHBI

- 3HaTh METOJbI MOKCKA U BBHIOOpA CIEIMATU3UPOBAHHOIO MMPOTPaMMHOTO obecrie-
YeHUS JIJIS pacyeTa U MPOEKTHUPOBAHUS MapaMeTpOB MaTEPUATIOB PA3IMYHOTO (PYHKIIMO-
HAJIBHOTO Ha3HAYEHUS;

- 3HaTh TUTIOBBIC MTPOTPAMMHBIC MPOAYKTHI, ODUEHTUPOBAHHBIC HA PEIICHHE 3a/1a4
MOJCIUPOBAHUS (PU3UIECKUX MPOIIECCOB, MPOTEKAIONINX B UCCIICTyEMOM MPOAYKTE MPO-
(dbeccuOHAIbHOU JIEATEIbHOCTH,

- YMETb NIPUMEHATH COBPEMEHHBIC METO bl MOJCTHUPOBAHUS (PU3NIECKUX TIPOIIECCOB
JUIS1 UX IPOTrPaMMHOM peau3aluy,

- YMETh MPUMEHSTH CPEJICTBA aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS TSI TIPOBeE-
JICHUSI YUCJICHHOTO SKCIEPUMEHTA W MPOTHO3UPOBAHUS MOBEACHUS MaTEPHAJIOB C 3aJaH-
HBIMH TEXHOJIOTUYECKUMU U (YHKIIMOHATIHHBIMH CBOMCTBAMU;

- BJIaJIETh HABBIKAMU MMPOTPAMMHUPOBAHUS HA OJTHOM M3 SI3bIKOB BBICOKOT'O YPOBHSI
TSt aHanm3a 3PGEKTUBHOCTH U KOPPEKTHOCTH PaOOTHI MPOrPaMMHOTO 00ECTICUECHHUSI, U C-
M0JIb3yeMOT0 B MPOGeCCUOHAIBHON e TETHbHOCTH

- HaBBIKAMU pabOTHI C COBPEMEHHBIMU aBTOMATU3UPOBAHHBIMU CUCTEMAMU TTPOCK-
tupoBanus (CAD).

1.3 Ilepevyensb MJIAHMPYEMbIX Pe3yJbTATOB 00yUeHHS MO AUCUHUIJINHE, COOTHe-
CEHHBIX € INIAHMPYEMBbIMH Pe3y/JbTATAMU OCBOCHUSI OCHOBHOW NPO(ecCHOHANbHOMI

00pa3oBaTeJbHOM POrPAMMBbI

Tabnuua 1.3 — Pe3ynbrarsl 00y4eHUs O JUCHUTUIMHE

Ilnanupyemule pe3ynomamsl 0C80€HUL Koo Ilnanupyemvie pezyrvmameot
OCHOBHOLL leOQbECCUOHClﬂbHOﬁ u HaumeHosarue 06yll€HMﬂ no ()I/ICUMVUZMHE,
00pa306amenvbHOU NPOPAMMbl unouxamopa coommuecenubvle ¢ UHOUKAmMopamu 0o-
(Komnemel-muu, 3AKpenjieHHble oocmudicenus CMUdMdNCeHUs KomnemeHumZ

34 OUCYUNTIUHOTL) KoMnemeHyuu,
KOO HAUMEHOBAHUEe 3AKpeNn1eHHoco0

KomnemeHyuu KomMnemeHyuu 3a ()ucuunﬂw—toﬁ

OIIK-4 Crnioco6en ucnons3oBath | OIIK-4.2  Omnpenenser | 3HaTh:
COBpeMeHHbIC HHPOpPMaA- | IEpEYeHb PECYpCOB H | - MPUHIMIBI (hopManm3anuu GyH-
[IUOHHBIC TEXHOJIOTUU U | IPOTPAaMMHOT0  00ec- | JaMEHTAJIbHBIX (PU3MUECKUX 3aKO-
NPOTPaMMHBIE CPEACTBA | MIEYCHHS U HWCIOJIb- | HOB B O0JIACTH MEXaHHKH, TEPMO-
IpY PEUIeHUH 33134 30BaHMsl B NMPO(eccHo- | TMHAMHKH, JJIEKTPUUYECTBA U




ITnanupyemvie pezyibmamol 0CEOEHUS
OCHOBHOU NPOGHECCUOHATLHOU
00paz06amenbHOU NPOSPAMMbL
(Komnemenyuu, 3aKpenieHHvle

34 OUCYUNTIUHOTL)

K00 HAaumeHoeaHue
KomnemeHyuu KomnemeHyuu

Koo
U HAUMEHOBAHUE
uHoukamopa
docmudicenust
KOMNnemeHyuu,
3AKPENIeHHO20
30 OUCYUNTIUHOUL

Inanupyemoie pesyrvmamot
00yuenus no oucyuniute,
COOMHeceHHble ¢ UHOUKAMOPAMU 00~
CIUDICEHUS. KOMNemeHYull

npohecCHOHALHOM Jes-
TEJIBHOCTHU C YUETOM
TpeboBanuii nHPOpMa-
IMOHHOW 0€30MacHOCTH

HaJIbHOM JICATCIbHOCTH
C ydeToM TpeOOBaHMIA
UHPOPMALIMOHHON 0e3-
OITaCHOCTH

M OCYLIECTBJICHHUS BBIYUCICHUH Ha
A3bIKE MPOTrPAMMHUPOBAHMS IS
UCIIONIb30BaHUSA B  TPOQECCHO-
HAJIBHOW JEATENbHOCTH;

- OCHOBHBIE TOHSTHS U METOJIBI
JUHEWHON anreOpbl U MaTeMaTH-
YEeCKOT0 MOACTHPOBAHUS I KOP-
PEKTHOTO ONpeeNeHUs] NepedHs
pPECYpCoB W TPOTPaMMHOTO oOec-
nedyeHus: B NpodecCHOHATIBHON
JEeSITeTLHOCTH

- OCHOBHBIE METOJbl IOHUCKAa HH-
(OopMaMOHHBIX PECYpCOB U TPO-
IrpaMMHOTO OOECleYeHHUss B CETH
WNHTepHer;

YMersb:

- MPUMEHATh COBPEMEHHBIE METO-
Il MOJENUPOBaHUS (HU3MUECKUX
IIPOLIECCOB JJII UX MPOrpaMMHOMN
peanu3anuu

- OCYIIECTBIISTH TIOMCK PECYPCOB H
COBPEMEHHOTO IPOTPaMMHOTO
obecrieueHNs, HEOOXOAMMBIX B
po¢eCCHOHATILHOM 1eATebHOCTH
- OCYLIECTBJIATH BBHIOOP CIELHATIH-
3UPOBAHHOTO IPOTPaMMHOTO
obecriedeHus: s pemeHust cop-
MYJIMPOBAaHHBIX 3aJad mpodeccu-
OHAJIbHOM JeSITeIbHOCTH;

Bnanets (wm ImeTs onbIT Aes-
TEIBLHOCTH):

- HaBBIKAMHU aHAJTUTHYECKOTO U
YHUCIICHHOTO pereHus quddepeH-
[MUATEHBIX U ATe0pandecKux
ypaBHEHHI OCPEICTBOM HHPOP-
MAaIMOHHBIX TEXHOJIOTHA,

- HaBBIKAMU TIOMCKa PECYPCOB U
IIPOrPaMMHOI0 00ecIIeUeHUs ISl
UCTOJIb30BaHUs B podeccro-
HaJILHOM NIeATEIILHOCTH
- HaBBIKAMH NPOTrPaMMHUPOBAHUS
Ha OJHOM H3 S3BIKOB BBICOKOIO
YPOBHA A5l aHanu3a 3¢ (HEeKTUBHO-
CTH M KOPPEKTHOCTH pabOTHI MpPO-
I'PaMMHOT0 00ecIleYeHus], UCTIOJIb-

4




ITnanupyemvie pezyibmamol 0CEOEHUS
OCHOBHOU NPOGHECCUOHATLHOU
00paz06amenbHOU NPOSPAMMbL
(Komnemenyuu, 3aKpenieHHvle

34 OUCYUNTIUHOTL)

KOO

KomnemeHyuu

HAaumeHoeaHue
KomnemeHyuu

Koo
U HAUMEHOBAHUE
uHoukamopa
docmudicenust
KOMNnemeHyuu,
3AKPENIeHHO20
30 OUCYUNTIUHOUL

Inanupyemoie pesyrvmamot
00yuenus no oucyuniute,
COOMHeceHHble ¢ UHOUKAMOPAMU 00~
CIUDICEHUS. KOMNemeHYull

3yeMoro B MpoQeCCHOHAIBLHOM Jie-
SATEIBHOCTH

OIIK-4.3 IIpumenser
COBpEMEHHBbIE HH(OP-
MaI[MOHHBIE ~ TEXHOJIO-
TUM W TPOTrPaMMHBIE
CpeICTBAa JJISl PEeIICHUS
3ama4 npodecCuoHab-
HOM JIeATENBHOCTH

3HaTh:

-BO3MOXKHOCTH CBOOOIHOTO TIPO-
rpaMMHOro obecrieueHus Ha 0aze
METO/a KOHEUHBIX 3JIEKMEHTOB
JUTSL pelIeHUs TPOGECCHOHATTBHBIX
3aga4y (FEMM, Agros2D)
-BO3MO)KHOCTH KOMMEPUYECKUX CH-
CT€M aBTOMATH3HPOBAHHOTO IPO-
SKTHUPOBaHMS Ha 0a3e MeTo1a KO-
HeuHbIx dnemenToB (Comsol, An-
sys, Inventor)

-BO3MOKHOCTH TIOMCKA CIICI[HAITH-
3UPOBAaHHOU NPOECCHOHATBHOM
uH(OPMAIIUU TIOCPECTBOM
Google Akanemun (Google Schol-
ar) — MOMCKOBOM CHCTEMBI 110
HAyHBIM paboTaMm

YMers:

- IPOEKTUPOBATH U3AEIUS U3 pa3-
JIMYHBIX MaTEPUAIIOB IOCPEICTBOM
IIPOrpaMMHBIX IpoaykToB FEMM,
Agros2D

-00pabaTbiBaTh U WHTEPIPETUPO-
BaTh MH(OPMALMIO, HCIIOJIB3YS
Takde MPOrPAaMMHBIE MPOIYKTHI
kak LibreOffice Writer, Calc, Im-
press

- mpuMeHsaTh Z00m (mporpamma
JUIsl  OpraHu3allid  BUIEOKOH(e-
pPEHIMIT) B KOMMYHHUKAI[HOHHOM
mpouecce sl yCKOPeHUs Mpoliec-
ca mepenayd NpoQecCHOHATBHOM
uH(popManuu

Bnanets (wm ©MeTh OMBIT j1es-
TEIBLHOCTH):

- HaBBIKOM 00pabOTKH TaHHBIX U
MOCTOPOEHUS IpapuKOB B
LibroOffice Culc

- HaBBIKaMHU OOCYXICHUS 337124
npohecCHOHABLHON IeATENHHOCTH
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Inanupyemole pe3yiomamul 0C80EHUSA Koo Inanupyemole pezynomamol
OCHOBHOU NPOGHECCUOHATLHOU U HauMeHOBaHue 00yuenus no oucyuniute,
00pazosamenbHOl NPOZPaAMMbl uHoukamopa COOMHeceHHble ¢ UHOUKAMOPAMU 00~
(KOMnemeHuuu, 3AKpenjeHHble oocmudicenus CMUdNCeHUA Komnemeyuuﬁ

34 OUCYUNTIUHOTL) KoMnemeHyuu,
K00 HaumeHosaHue 3AKpEeNnIeHH0c0

KomnemeHyuu KomnemeHyuu 3a ducuunﬂunod
MOCPEJICTBOM TpadpuyuecKoro npe-
CTaBJICHUS NH(POPMAIIH Ha JOCKE
Miro ¢ 1enbro NPUHATHS COBMECT-
HBIX 00OCHOBAHHBIX PEIICHUI
- HaBBIKaMu oOMeHa MH(popMaIu-
el ¢ MPUMEHEHUEM CHCTEMBI
Google — noxymeHTOB

OIIK-7 Crnocoben  mpoektupo- | OIIK-7.2  Hcnons3yer | 3HaTh:

BaTb U COMNPOBOXIAThH
MPOU3BOACTBO TEXHHUYE-
CKHX OOBEKTOB, CHUCTEM
U TIPOIIECCOB B 00JIACTH
HAHOTECXHOJIOTHH U MHUK-
POCUCTEMHOMN TEXHUK

IPUKIIAJHBIE TpOrpam-
MBI M CpEJCTBA aBTOMa-
TU3UPOBAHHOIO IIPOEK-
TUPOBAHUS IIPU pellle-
HUU WHXEHEPHBIX 3a-
Jaq

- TUTIOBBIE TPOTPAMMHBIE TTPOIYK-
Thl, OPUEHTHUPOBAHHbIE Ha peLIe-
HUE 3aJla4 MOJCIIUPOBAHMS (PU3U-
YECKUX MPOILIECCOB, MPOTEKAOIINX
B HCCIIEIyEMOM THPOAYKTE IIpO-
(beccroHaIbHOMN 1EATEIBHOCTH

- Cpe/cTBa aBTOMAaTU3UPOBAHHOTO
IIPOEKTHUPOBAHUS JJISI PEIICHUS
3as1a4 podeccuoHaLHOM Jies-
TEJIbHOCTU

- METObI IPOCKTUPOBAHUS KOM-
MIOHEHT HaHO- 1 MUKPOCUCTEMHOM
TEXHUKU PA3ITUIHOTO (HYHKIHO-
HAJIbHOTO Ha3HAYEHUS

YMers:

- IPUMEHSATh CPEJICTBA aBTOMATH-
3MPOBAHHOTO POCKTHPOBAHUS TSI
IIPOBE/ICHUS YUCIIEHHOTO 3KCIIe-
PUMEHTA B TPOTHO3UPOBAHHS T10-
BEJICHUS MaTepHUajoB

- IPUMEHSTH TUITOBBIE TIPOTPAMM-
HbI€ ITPOTYKThl, OPUEHTUPOBAHHbIE
Ha pellieHUE 3a]1a4 MO/ICIIUPOBAHUS
TMIOBE/ICHUSI MAaTEpHUAIIOB

- IPUMEHSTH METOJIBI MOJIEITUPO-
BaHUS C 1EJbI0 AP HEKTUBHOM OII-
THUMU3AIMU CBOMCTB MAaTEpPHAJIOB
Brnanets (unu uMeTh OMBIT Jesi-
TEITBHOCTH):

- HaBbIKaMHM pabOTHI C COBpPEMEH-
HBIMH aBTOMATH3HPOBAHHBIMHU CH-
creMamu npoextupoBanus (CAD)
- HaBBIKAMM HCIIOJIb30BaHMs IpU-
KJIQJHBIX MPOrpamMM JJIsi MOJIENH-
poBaHUs (PU3HKO-MAaTEMaTHYECKIX
MPOLIECCOB MPOTEKAIOIIUX B MaTe-
puajge MpH pa3IMYHbIX BHEUTHHX
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IInanupyemvie pe3yrbmamsi 0C80eHUs. Koo Inanupyemvoie pesynrvmamot
OCHOBHOU NPOPECCUOHATLHOU U HAUMeHO8aHue 00yyenus no oucyuniune,
00pazosamenbHOl NPOZPaAMMbl uHoukamopa COOMHeceHHble ¢ UHOUKAMOPAMU 00~
(KomnemeryuuU, 3aKpenieHHbie 00CMUNCEHUSL CIUdCEHUSI KOMNEemeH YUl

3a OUCYUNIUHOLL) KOMNnemeHyuu,
KOO HaumeHo8aHue 3aKpenieHHo20
KOMNnemeHyuu KOMHnemeHyuu 3@ OUCYUNTIUHOU

Harpy3Kax

-HaBBIKAMU TMPUMEHEHUS METOJIOB
MOJICTIMPOBAHMSI U TPOSKTUPOBA-
HUS C 1IeJIbI0 TI0J00pa MaTepralioB
1 3((}EeKTUBHON ONTHMU3AIMH X
CBOWCTB.

2 Yka3aHue MecTa JHCHMILUIMHBI B CTPYKType OCHOBHO# mNpogeccuoHaJILHOM
o0pa3oBaTe/IbHOM POrPaMMBbI

JucrummHa «MoaenupoBaHue B MaTEepPHANIOBEICHUNY» BXOJUT B 00s3aTEIHHYIO
gacTh Onoka 1 «/lucuurnmuael (MOmyIM») OCHOBHOM mpodeccruoHanbHOM oOpa3oBaTeib-
HOM MporpaMMbl — MporpaMMbl OakanaBpuara (crenuanuteTra, Maructpatypsi) 28.03.01
HanoTexHOMIOTMM M MUKPOCUCTEMHAsl TEXHHMKA, HANPABIEHHOCTh (Mpouib, Crieruaimn3a-
1us) « Mukpo- 1 HaHocucTeMbI». JIUCIIMIUIMHA U3y4yaeTcs Ha 2 Kypee B 3,4 cemecTpax.

3 O0beM ITUCHMIUIMHBI B 3a4€THBIX €MHHIAX C YKAa3aHHEM KOJHMYecTBa aKaje-
MHYECKHX MJIH ACTPOHOMHUYECKHUX YACOB, BbIACJICHHBIX HA KOHTAKTHYI0 padory 00y-
YAUIUXCH ¢ NpenogaBaresieM (M0 BUAAM Y4eOHBIX 3aHATHH) M HA CAMOCTOAITE/IbHYIO
padoTy o0y4arouuxcst

O6m1ast Tpy10€MKOCTh (00BEM) TUCHUILUIMHBI COCTABISET 9 3a4ETHBIX €AUHHUIL (3.€.),
324 akageMHUYECKUX dJaca.

Tadomura 3 - O0bEM TUCIUIUIAHBI

Bceero

Bunel yue6HOM paboThI ’

AR Y P 4acoB
OO011ast TPYA0EMKOCTh AUCHUIIMHBI 324

KonraktHas pabora oOydaronmxcs ¢ mpenoaBareieM 1Mo BujaaM y4eOHbIX 3aHs- | 98,75
THi (BCETro)
B TOM 4YHCIJIC:

JEKIHUU 42
71a00paTOpHbIE 3aHATHS 30
MIPAKTUYECKHUE 3aHATUS 24
CamocrosTenbHas pabora o0ydaronmxcs (Bcero) 189,25
KoHTpomb (OAroTOBKA K DK3aMEHY) 36
KoHrakTHas paboTa 1o npomexyto4Hoii arrecranuu (Bcero ATTKP) 2,65
B TOM YHUCIIE:
3a4ueTr 0,1
3a4eT ¢ OLEHKOM HE MPelyCMOTPEH

KypcoBasi paboTa (TpoeKT) 1,5




Bcero

Bunaer yueOHO# pabOTEI ’

AR Y P 4acoB
9K3aMeH (BKIFOYast KOHCYJIBTAIUIO TIepe AK3aMECHOM) 1,15

4 Conep:kaHue TUCHMILIMHBI, CTPYKTYPHMPOBAHHOE M0 TeMaM (pa3jejiaM) ¢ yKa-
3aHMEM OTBEICHHOI0 HA HUX KOJIMYECTBA aKaJeMHYeCKHX YaCOB U BUIOB Y4eOHBIX 3a-
HATHH

4.1 Conep:xaHue QM CHUNINHBI

Tabmuma 4.1.1 — ConepxaHue TUCIWIUIMHBI, CTPYKTYPUPOBAHHOE O TeMaM (pasze-

JIam)

Ne | Paznen (Tema) TUCHUTUIMHB Copepxanue

/0

1 2 3

1 Bo3mosxHocTH cuctemsl apTomatu- | [IpenMyiecTBa aBTOMaTH3MPOBAHHOTO MPOCSKTHPOBAHHS
3MpPOBaHHOIO NpoekTupoBanus Au- | Cuctema aBToMaTH3UpoBaHHOTO npoektupoBanus (CAIIP)
todesk Inventor, ocHoBannbie Ha Me- | Autodesk Inventor
TOJI€ KOHEYHBIX 3JIEMEHTOB. MeTo KOHEUHBIX 3JIEMEHTOB.

Ocuosuslie stansl npoektrposanus 1t CAIIP (CAD), oc-
HOBAHHBIX Ha METO/I€ KOHEYHBIX 3JIEMEHTOB

2 JInneliHble, >IMNTHYECKUE ypaBHE- | JIMHEHHBIE, JJUIMIITUYECKUE YPAaBHEHHS B YaCTHBIX IPOU3-
HUSl B YaCTHBIX IPOMU3BOJHBIX B OJ- | BOJAHBIX B OJHOM U3MEPEHUHU.

HOM wu3MepeHuu. IIpumepst omHO- | [Ipumepsl oqHOMEPHBIX Au(QepeHINaTPHBIX YPaBHEHHI B
MEpHBIX  YpaBHEHMH  YHOPYTrOCTH, | YACTHBIX HPOM3BOJHBIX: YIPYTOCTb, TEIUIONPOBOJHOCTD U
TEIUIONPOBOAHOCTH M MAacCONEPEHO- | MACCONEPEHOC.

ca. Mnpopmanus o cucremax aBTo- | MHpOpManus o cucTteMax aBTOMAaTU3MPOBAHHOIO IMPOEK-
MaTU3UPOBAHHOTO TPOSKTHPOBaHUs | THpoBaHus (odunmansHbie caiitel  Comsol,  Ansys,
(opunmansubie caiitet Comsol, An- | Inventor, FEMM, Agros2D)

sys, Inventor, FEMM, Agros2D)

3 ['pannunsle ycnosus. CunbHasg pop- | ['pannunsie ycnosus. CunbHas popma nuddepeHuanb-
Ma U GepeHINaTBFHOTO YPAaBHEHUSI | HOTO YPaBHEHUS B YaCTHBIX MTPOU3BOIHBIX IS OJTHOMEP-

B YAaCTHBIX MTPOU3BO/IHBIX JUISI OTHO- | HOTO PACTSHKEHUA-CKATHSL. AHATUTHUECKOE PELICHHUE.
MEpPHOTro pacTskeHusi-ckatus. Aa- | [IpoektupoBanue B nporpammuom nakere FEMM (cBo-
JTUTHYECKOE PEelIeHHE. 6oxno0e I[10)

IIpoexTupoBaHue B IPOrpaMMHOM

nakere FEMM (cBo6oanoe I10)

4 Cnabas hopma muddepeHnuans- Cnabas ¢popma auddepeHInaaTpHOTO YpaBHEHUS B 4YacT-
HOT'O YPaBHEHUS B YACTHBIX MPO- HBIX MPOU3BOJIHBIX. DKBUBAJICHTHOCTh CHJIBHOW M claboii
W3BO/IHBIX. DKBUBAICHTHOCTH CHITb- | (hOpM.
HOU U cnaboii hopm. IIpoexTupoBanue B nporpaMMHoM makere Agros2D (cBo-
[TpoexkTupoBaHue B IPOrpaMMHOM 6oxHo0e I10)
nakere Agros2D (csoboanoe I10)

5 MeTos KOHEUHBIX 3JIEMEHTOB IS MeToa KOHEUHBIX 3JIEMEHTOB Il OJTHOMEPHBIX YpaBHE-

OJIHOMEPHBIX ypaBHEHUH. JInHEHbIE
6asucuple GpyHKIMH. JIoKaTbHBIE U
riio0anbHble KOOPAUHATHI.

Huil. Jluneitnsie O0azucHble QyHKIUH. JIOKaIbHbIE U TI10-
OanbHbIe KOOpauHaTHL. [IpencraBienue BecoBoil GyHKIIMN
B BUJIE CyMMBI 0a3UCHBIX (DYHKIIMH, YMHOXXEHHBIX Ha ee
cTenieHu cBoOo bl [IpencraBnenre GQyHKIUU CMELIEHUS B
BUJIE CyMMBI 0a3UCHBIX (DYHKIIMHA, YMHOXXEHHBIX Ha €€
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CTENEHU CBOOOIBI.

6 IIpencraBnenue cinaboit Gopmbl B [Ipencrasnenue ciiadoit GopMbl B BUJIC CYMMbI HHTETPAJIOB
BUJIE CyMMBI HHTETPAJIOB Ha KAXKIOM | Ha KaXKIOM JIEMEHTE
JJIEMEHTE

7 C6opka. MaTpu4HO-BEKTOpHAs C6opka. MaTtpuuHo-BekTopHas popma auddepeHunans-
dopma nqudQepeHInaIbHOro ypaB- | HOro YpaBHEHUS B YaCTHBIX IPOU3BOIHBIX. | paHUYHbIE
HEHHS B YaCTHBIX MTPOU3BOIHBIX. ycnoBus upuxie.

I'pannunsle ycnosus dupuxie. KomMMmyHUKanuy B IpOEKTUPOBAHUY MPHU MTOMOLIM LU PO-
KommyHuUKaImm B MpOeKTUPOBAaHUN | BBIX HHCTpYMEHTOB. (IIpoBenenune coBemanuii npu momo-
IpY TOMOIIY LU(POBBIX HHCTPY- 1y Z00m, oOMeH uHpopMaLueil mocpeacTBOM CUCTEMBI
meHTOB. (IIpoBeneHme coBenianmii Google — nokymenToB, Power Point)

npu oMol Z00m, oomeH uHdop-

MaLMEN TTOCPEACTBOM CHCTEMBI

Google — noxkymenTtos, Power Point)

8 C6opka. MaTpu4HO-BEKTOpHAs C6opka. MatpuuHo-BekTopHas popma auddeperunans-
dopma nuddepeHanbHOro ypas- | HOro ypaBHEHHUS B YaCTHBIX IPOM3BOJHBIX. [ paHNYHbBIE
HEHMS B YACTHBIX IIPOU3BOIHBIX. yciosus Heiimana.

['pannunsle ycnosus Helimana. Hcnosnp3oBanue gocku Miro uist co3naHust miaHoB-
Hcnonp3oBanue qocku Miro uist co- | rpaduKOB BBITOJIHEHHUS TIPOSKTA C YKa3aHHEM CPOKOB U
3[aHUsI TUITAHOB-TPa()MKOB BHINOJTHE- | OTBETCTBEHHBIX, IPHMEHeHHEe cucteMbl Google — 1oky-
HUS TIPOEKTA C YKa3aHHEM CPOKOB M | MEHTOB JIJIsl IJITAHUPOBAHUS IEATEIILHOCTH 110 KypCOBOMY
OTBETCTBEHHBIX, IPUMEHEHUE CHU- IIPOEKTY
crembl Google — noKyMeHTOB JuIst
IUTAHUPOBAHMSI JESITEIbHOCTH O
KYPCOBOMY TIPOCKTY

4 cemectp

9 OCHOBBI CTPYKTYPHOTO TporpaMMu- | SI3bIk mporpamMupoBanus Python (Turibl JaHHBIX, BETBIIE-

poBanus B Python (Tumbl 1aHHBIX, HUSI, [IUKJIBI)
BETBJICHUS, [IUKJITBI)
JlokyMeHTUpoBaHKEe poekTHOM aestensHocTy (Word, Ex-
JlokyMeHTHpOBaHue POeKTHO# nes- | cel, Power Point)
tensroctu (Word, Excel, Power
Point)

10 | A3bix nporpammupoBanus Python S3p1k porpammupoBanus Python (mpouenypst, pyHKIuH,
(mpouenypsl, GyHKINN, MACCUBBI, MacCHUBBI, MaTPHUIIbI)

MaTPUIIbI)

11 | Ilonmunowmsl Jlarpanska 6osee Boico- | [TomuHOMBI Jlarpanxka 60s1ee BRICOKHX MOPSIIKOB B Kade-
KUX TOPSAJKOB B Ka4ecTBE OA3UCHBIX | CTBE 0a3UCHBIX (PYHKIMHA. MeTo]l KOHEUHBIX JIEMEHTOB
¢yHK1Mi. MeTo1 KOHEUHBIX 3J1e- JUIsL OTHOMEPHBIX ypaBHeHUH. KBagpaTnuHblie 6a3ucHbie
MEHTOB JIJIsl OJTHOMEPHBIX ypaBHE- ¢ynkuuu. JlokaneHble U I7100aNbHBIE KOOPAUHATHI HCCIIE-
Huii. KBagparnunbie 0a3ucHbIC JIOBAHUE)
¢ynkuuu. JlokanpHble U T100aNbHBIC
KOOPJIMHATBHI.

12 | IlpencraBnenue cinaboii GopMbl B IIpencraBnenue cnaboit GopMbI B BUJE CYMMbI HHTETPaJIOB
BU/JIE CYMMBI HHTErPajIOB Ha KaXJ0M | Ha Ka)KIOM 3JIeMEHTE (KBaJpaTU4YHbIE Oa3UCHbIE (PYHKIINH)
alieMeHTe (KBaJpaTu4yHble 0a3ucHbIE
yHKIHMN)

13 | Coopka. MaTtpuuHO-BEKTOpHAS COopka. MaTtpuuHo-BekTOpHas popma nuddepeHnmansb-

dopma quddepeHInaIbLHOTO ypas-
HEHHS B YACTHBIX MTPOU3BOTHBIX.
KBanpatuunble 6a3ucHbIe (QYHKIMH.

HOT'O YpaBHEHUS B YaCTHBIX MPOU3BOAHBIX. KBaipaTHuHbIE
6asucueie hyHkuun. ['pannanbie ycnoBus dupuxie u
Heiimana.
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I'pannunsble ycnosus dupuxie u

Heiimana.
14 | O3nakomieHue ¢ Oa3aMu JTaHHBIX OsnakomiieHue ¢ 0azamu naHHbBIX Citrination.com u materi-
citrination.com u materialproject.org | alproject.org (6a3b1 JaHHBIX, 00CCIIEYMBAIOIINE OTKPBITHII
Be0-7I0CTYI K BRIYUCICHHON HH(OpMaIun 06 N3BECTHBIX U
MPOTHO3UPYEMBIX MaTepHajax, a Takxke Jaroriue on-line
WHCTPYMEHTHI aHAJIN3a U Pa3pabOTKU HOBBIX MAaTEPHUAJIOB)
Ta6muna 4.1.2 —CopeprkaHue TUCIMILIMHBI M €70 METOIMYECKOE OOSCIICUCHHE
Bunw nearenpHocT DopmeI Te-
JeK., Ne Ne mp. VueGHo- KYLIErO KOH-
Ne | Pazpen (tema) auciu- | yac J1a0. TpOJIst
i LI METOMYECKUE yereBaeMocTH KommnereHmyu
MaTepuabl
(no neoensim
cemecmpa)

1 2 3 4 5 6 7 8

1 | Bosmoxnoctu cucrte- | 4 1 V-1, JIP-2 OIIK-4
Mbl aBTOMaTH3UPO- MV-1 T-2
BaHHOT'O TIPOCKTHPO-

Bauus Autodesk
Inventor, ocHOBaHHbBIE
Ha METO/IC KOHCYHBIX
JJIEMEHTOB.

2 | Jluneiinele, >yunTH- | 4 2 V-1, T-4 OIIK-4
YeCKUE YpPAaBHCHHS B
YaCTHBIX  IPOU3BOJI-

HBIX B OJHOM H3Mepe-
Huu. IIpumepsr ogHo-
MEpPHBIX  YpaBHEHUH
YIIPYTOCTH, TETUIO-
MPOBOAHOCTH M Mac-
conepenoca. Hudop-
MalMsi O CHUCTeMax
ABTOMATHU3HPOBAHHOTO
POCKTHUPOBAHUS

(ournmanbHBIE CANTHI
Comsol, Ansys, Inven-
tor, FEMM, Agros2D)

3 | I'pannynble ycnoBus. | 6 2 V-1 JIP-6 OIIK-4
CunpHas ¢popma aud- MV-1 T-6 OIIK-7
bepeHnaIbLHOTOo
YpaBHEHHSI B YACTHBIX
MPOU3BOIHBIX JUISI OJ1-

HOMEPHOTO pacTsiKe-
HUSI-COKaTUs. AHAJIH-
TUYECKOE PeIlIcHUE.
[TpoekTrpoBaHue B
POTPAMMHOM TTaKeTe
FEMM (cBoGonnoe
I10)
4 | Cnabas ¢popma nud- 4 3 Vy-1, T-8 OIIK-4

10
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(bepeHImanb-HOro
YpaBHEHHUS B YACTHBIX
MPO-U3BOIHBIX. DKBU-
BaJICHTHOCTh CHJIbHOM
u ciaboii hpopm.
[IpoexkTupoBaHue B
MPOrpaMMHOM TaKeTe
Agros2D (cBoboxnoe
I10)

MeTo KOHEUHEBIX
3JIEMCHTOB JJISL OHO-
MEPHBIX YPaBHCHHH.
Jlunetinsle 0a3UCHBIE
dbyaknun. JlokanbHbIC
U TJI00aJIbHBIE KOOP-
JIMHATEL.

v-1,

MV-1

JIP-10
T-10

OIIK-4
OIIK-7

IIpencraBnenue cia-
6011 popMbI B BUIE
CYMMBI HHTETPAJIOB Ha
Ka)JIOM DJICMEHTE

T-12

OIIK-4
OIIK-7

C6opxka. MatpuiHo-
BEeKTOpHas (popma
mQpepeHIaIbLHOTO
YpaBHEHHUS B YACTHBIX
IIPOU3BOAHBIX. I 'pa-
HUYHBIE ycioBus [u-
puxie.
KoMmmyHukanuu B
MPOSKTUPOBAHUH TIPH
MOMOIIIH HU(PPOBBIX
uHCcTpyMeHTOB. (IIpo-
BEJICHUE COBELIaHUN
npu oMoty Z0om,
oOMeH nHpopMmaruen
MIOCPECTBOM CHUCTE-
mbl Google — moky-
MeHTOB, Power Point)

JIP-14
T-14

OIIK-4
OIIK-7

C6opxka. MaTpuuHo-
BeKTOpHas Gopma
b hepeHIaTbLHOTO
YPaBHEHHUS B YaCTHBIX
IIPOU3BOAHBIX. I 'pa-
HUYHbIE YCIOBUS
Heitmana.
HUcnonp3oBanue 1ocku
Miro qis co3nanus
MJIaHOB-TPaUKOB
BBITIOJTHEHHUSI POEKTA
C YKa3aHUEM CPOKOB U
OTBETCTBEHHBIX, TIPH-
MEHEHHUE CHCTEMBI

V-1

T-16

OIIK-4
OIIK-7

11
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Google — noxymeHToB
JUTSL TLTAHHUPOBAHHUS
JEATeIBHOCTH 110 Kyp-
COBOMY TIPOCKTY

4 cemecTp

OCHOBBI CTPYKTYPHO-
ro IporpaMMHUpOBa-
Hus B Python (Tumnsr
JTAHHBIX, BETBJICHHUS,
11170:9133)
JlokymeHnTupoBaHue
MIPOEKTHOM J1eATEeNb-
noctu (Word, Excel,
Power Point)

Vv-1

T-18

OIIK-4

10

S13BIK MporpaMMupo-
Banus Python (mporie-
nypbl, pyHKINH, Mac-
CHUBBI, MATPHIIbI)

MV-1

JIP-2

OIIK-4

11

ITonuHoMsI Jlarpanxka
6oJ1ee BBICOKHMX IO-
PAIKOB B Ka4eCTBE
0a3uCHBIX (PYHKIIHA.
MeTo1 KOHEUHBIX
3JIEMEHTOB JJIs1 OJHO-
MEPHBIX YPaBHEHUM.
KBagpatuunsie 6a-
3ucHble QyHKIMH. Jlo-
KaJbHbIE U TT100alIb-
HbI€ KOOPIMHATHI.

MV-1

JIP-6
T-6

OIIK-4
OIIK-7

12

[IpencraBienue cia-
6011 popMbI B BUIE
CYMMBI HHTETPAJIOB Ha
Ka)KJIOM DJIEMEHTE
(xBagpaTuyHble Oa-
3UCHbIE PYHKIIIH)

JIP-14
T-14

OIIK-4
OIIK-7

C6opxka. MatpuuHo-
BeKTOpHas popma
TudepeHIaIbLHOro
YpaBHEHHSI B YaCTHBIX
npou3BoaHbIX. KBaj-
paTu4HbIC Oa3UCHBIC
¢byukuuu. ['pannunbie
ycnoBus Jdupuxie u
Heiimana.

MV-1

JIP-2
T-2

OIIK-4

Osnakomiienue ¢ 0a-
3aMHU JAaHHBIX
citrination.com u ma-
terialproject.org

OIIK-4

JIP —3anmra taboparopHoit padotsl, T — TecT

4.2 JlaGopaTopHbie padoThl U (WJIHM) NPAKTHYECKUE 3aHATHSA

12
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4.2.1 JlabopaTopHbie padoThl

Tabnuma 4.2.1 — JlaGopaTopHbie pabOTHI

No HaumeHnoBanue 1abopaTopHOi paboThI O0ObewM,
qac
1 2 3
1 | Ananu3 HanpspKEHUH CTIBHOTO CTEPIKHS IPU NEPIEHANKYIIIPHOI Harpy3Ke B 2
Autodesk Inventor
2 | Pacuer mapameTpoB 1 BU3yasM3aIys MMosjs cojieHonaa 6e3 cepaeunrka B FEMM 2
3 | Busyannzauus u onpezeneHue napaMeTpoB HOJIs COJIEHOUIA C CEPJCUHUKOM B 4
FEMM
4 OrnpezesieHne MarHUTHON WHAYKITUH TI0JIs TPOBOIHUKA ¢ TOkKoM B FEMM 2
5 | Pacuer u Bu3yanu3anus mojst TeMreparyp TpyObl TbIMOX0/1a KBaAPATHOTO ceve- 2
Husi B FEMM
6 | Busyanmsanus 35eKTpUYECKOTo OIS KOHACHCATOPA U3 ABYX MPSIMOYTOJIBHBIX 2
TUTACTHH C Y4eTOM KpaeBbIX ¢ dexkroB B FEMM
7 | Pacuer 3apsma cucTeMsl IBYX MPOBOIAIINX chep, HAXOMAIIMXCS 101 HAPSKSHH- 2
em B FEMM
8 | Pacuér emxocTH KoHAEHCaTOpa KBaaparHoro ceuenus B FEMM u Agros2D 2
HWroro 3a 3 cemectp: 18
4 cemectp
9 | YucneHHBIN pacyeT MOJsl pa3psaIHUKa ¢ CHCTEMOM AIIEKTPOIOB «chepa — TUCK» B 2
Agros2D
10 | Pacuer 3apsina cucTEMBI IIEKTPOAOB, COCTOSIINX U3 IBYX chep B Agros2D, cpas- 2
HEHME XapAKTEPUCTHK, IToNydyeHHbIX B FEMM
11 | Bugyanusamnus 2JIeKTPHUECKOTO MOl KOHJCHCATOPa U3 IBYX TUCKOB C y4ETOM 2
KpaeBbIX 3¢ dexToB B Agros2D
12 | Bugyanusanus u onpe/esieHie mapaMeTpoB IMOJIst COJICHOUIA C CEPIICYHUKOM B 2
Agros2D, cpaBHEHUE XapaKTEPUCTHUK, NoJaydyeHHbIX B FEMM
13 | Onpenenenne MarHUTHOM WHAYKITMH TTOJISI IPOBOJHHUKA C TOKOM B Agros2D 2
14 | Bo3aMOXHOCTH NPOEKTUPOBAHUS NOJIsl HOCTOSTHHOIO MarHuTa B Agros2D 2
Htoro 3a 4 cemectp: 12
Hroro 30
4.2.2 TllpakTHyecKne 3aHATHS
Ta6nuna 4.2.2 — [IpakTuyeckue 3aHsITUs
Ne HaumeHnoBaHue MpakTH4YeCKOTro (CEMHUHAPCKOTO) 3aHATHS O6mbewm,
qac
1 2 3
4 cemecTp
1 | IIpocreitmue nporpammel Ha si3bikax Python u C++. Tunsl JaHHBIX 2
2 | BerBnenus B a3bikax Python u C++. YcnoHeli oneparop. Clo)kHbIE YCIOBUS 2
3 | Huxuel B s3pikax Python u C++. BrnoxeHHbIe ITUKITIBI 2
4 | ®yskiuu B s3eikax Python u C++ 2
5 | Coucku B a3bike Python. Maccusbl B si3bike C++. AropuTmbl 00pabOTKHU Maccu- 2
BOB
6 | Marpuus B s3sikax Python u C++. O6paboTka 371€MEHTOB MaTPHIIbI 4
7 | CkamsipHoe mpom3BelneHHe BeKTopoB. llpowms3BeneHHWE BEKTOpa Ha MaTpHILY. 4

13
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YMHOXKEHUE MaTPUIbl HA MATPULLY

8 | UucneHHOE MHTETpUpOBaHUE (METOJIOM MPSIMOYTOJHHHKOB, METOJIOM Tparenui, 2
MeToa CUMIICOHA)

9 | Merton lNaycca (uncneHHOe HHTErpHpoBaHue B s3bikax Python n C++) npu 3aman- 2
HBIX TaYCCOBBIX TOUKaX M KO uImenTax

10 | Meron 'aycca (uucineHHoe MHTErpupoBaHue B s3bikax Python m C++) mpu pac- 2
CUMTAHHBIX T'AyCCOBBIX TOUKAX M KO3 uumeHrax

Hroro

24

4.3 CamocrositesabHas padora cryneHToB (CPC)

Ta6nuna 4.3 — CamocTosiTenbHas: paboTa CTY/ICHTOB

Ne

HaumenoBanue pazaesna (TeMbl) TUCIHUILUIMHbI

Cpok
BBITIOJI-
HEHUS

Bpewms, 3atpaun-
BaeMOE€ Ha BbI-
nonaenue CPC,
yac.

2

3

4

Bo3MoxHOCTH cHCTEMbI aBTOMAaTU3UPOBAHHOI'O TIPO-
extupoBanus Autodesk Inventor, ocHoBaHHbIC Ha Me-
TO/1€ KOHEYHBIX 3JIEMEHTOB.

2 Hexensa

12

HI/IHGﬁHHG, OJUIMIITUYCCKUC YPAaBHCHHA B YAaCTHBIX
MMPpOU3BOJHBIX B OJHOM HU3MCPCHUH. HpI/IMCpLI OHO-
MEpHBIX YPAaBHEHUH YIPYIOCTH, TEIJIONPOBOAHOCTH U
MacconepeHoca. Mudopmaius o cucremax aBTOMAaTH-
3UPOBAHHOTO MPOCKTUPOBaHUS (O(UIIMAIBHBIE CANTHI
Comsol, Ansys, Inventor, FEMM, Agros2D)

4 wenensa

14

I'pannunslie ycnoBus. CunpHas popma auddepeHnn-
aJIbHOTO YPaBHEHUS B YaCTHBIX IPOU3BOIHBIX JUIS O1-
HOMEPHOTO pacTsHKEHUSI-CKATHSI. AHATUTHUECKOE
peleHue.

[IpoexktupoBanue B nporpaMmuom nakere FEMM
(cBoboaHOE I10)

6 Heneins

14

Cnabas dhopma nuddepeHimaib-HOro ypaBHEHUS B
YAaCTHBIX MPO-U3BOJHBIX. DKBUBAJIEHTHOCTH CHIIBHOM
u cinabout hopm.

[IpoektupoBanue B nmporpaMmHoM makete Agros2D
(cBoboanoE I10)

8 Hemeis

14

MeTo 1 KOHEUHBIX AJIEMEHTOB JIJIsl OJHOMEPHBIX ypaB-
HeHui. JInneitnbie 0a3ucHbie QyHKIMHU. JIoKambHbIC U
r7100abHbIe KOOPIUHATEHI.

10 genena

12

[IpencraBnenue ciadoil popMbl B BUJIE CYMMBbI HHTE-
I'pajoB Ha KaXJ0M JIEMEHTE

12 Henmens

14

Co6opxka. MaTtpuuno-BekTopHas hopma auddepeHiu-
QIIBHOTO ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX. [ pa-
HUYHbIE ycioBus [lupuxie.

KoMMyHHKaIMM B MPOSKTUPOBAHUU TIPU TTOMOIIIH
uuppossix nHCTpyMeHTOB. (IIpoBenenme copemnianmii
pu oMoty Z00m, oOMeH uHpopMaImen mocpe/i-
crBoM cructembl Google — nokymenTtos, Power Point)

14 genens

14

C6opka. MaTpuuHo-BeKTOpHas popma auddepeHim-

16 Henena

13,9

14
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QIIBHOTO ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX. | pa-
HUYHBbIE yciaoBusa Helimana.
Hcnonb3oBanue nocku Miro ajis co3maHust ITaHOB-
rpadUKOB BBITIOTHEHUS MPOEKTA C YKa3aHUEM CPOKOB
Y OTBETCTBEHHBIX, IPUMEHEHUE cucteMbl Google —
JOKYMEHTOB ]ISl TNIAHUPOBAHUS ACSITEILHOCTH 10
KYPCOBOMY MTPOEKTY
Hroro 3a 3 cemectp: 107,9
4 cemecTp

9 OCHOBBI CTPYKTYPHOTO IMporpaMMupoBanus B Python 2 Henxens 14
(TUTIBI JAHHBIX, BETBIICHUS, ITUKIIBI)
JIokyMeHTHpOBaHUE MPOCKTHOM AestenbHocTu (Word,
Excel, Power Point)

10 A3pik mporpamMmmupoBanus Python (mpouemypsr, 4 Henens 14
(G YHKITUH, MACCUBBI, MATPHIIHI)
11 [TonuHOMBI Jlarpan»a 00j1ee BBICOKHX IMOPSIKOB B 6 Henmens 14

KauecTBe 0a3UCHBIX PYHKIMNA. MeTo KOHEUHBIX 3J1e-
MEHTOB /1151 OAHOMEPHBIX ypaBHeHHH. KBagpaTnuHble
0aszucHbie GyHKINU. JIoKampHBIE U TII00ATBHBIE KOOP-
JIMHATBI.

12 [IpencraBnenne cnaboit GopMbI B BUJE CYMMBI HHTE- 8 Henmens 12
IpaJIoB Ha KaXJ10M 3JIeMeHTe (KBaJpaTHuHble Oa3uc-
HbIe (YHKIINN)

13 C6opka. Marpuuno-BektopHas popma qudpdepennn- | 10 Henens 12
aJIbHOTO YPaBHEHHS B YaCTHBIX MTPOU3BOAHBIX. KBas-
patuuHble 0a3zucHble PyHKUIUU. ['paHUYHBIE YCIOBUS
Hupuxine n HelimaHa.

14 O3HakoMiIeHHE ¢ 0a3aMH TaHHBIX 12 Henens 15,35
citrination.com u materialproject.org

Wroro 3a 4 cemectp: 81,35

Hroro 189,25

5 IlepeyeHb y4eOHO-METOAMYECKOr0 olOecrneyeHus: JAJsi CAMOCTOSITEJILHOI pa-
00TbI 00yYAOIIUXCSH 10 TUCIUIIHHE

CTyleHThl MOTYT MPU CAMOCTOATEILHOM H3YYEHUU OTACIBbHBIX TEM M BOIPOCOB
JTUCITUTUINH TI0JI30BAThCS YIEOHO-HATIISAHBIMUA TTOCOOUSIMU, YIEOHBIM 000pYAOBaHUEM U
METOJIMYECKUMH pa3paboTkamu Kadeapsl B pabodee Bpemsi, ycTaHOBIeHHOe [IpaBuiamu
BHYTPEHHETO pacropsika pabOTHUKOB.

VY4eOHo-MeToanuecKkoe o0ecredeHre sl CaMOCTOSITENIbHOM paboThl 00yUYaroIuXCs
10 JAaHHOW AUCLMILIMHE OPTaHU3YeTCs:

oubIUOMEKOU YHUBEepCUmMema.

e OuMOIMOTEYHBIN (POHJ YKOMIUIEKTOBAH Y4eOHOH, METOMYECKOM, HAYYHOH, Mepu-
OIUYECKOM, CIIPABOYHOM U XYJIOKECTBEHHOW JIUTEPATYPOH B COOTBETCTBUU C YII M naHHOU
PLIJL;

® UMEETCs JOCTYN K OCHOBHBIM MH(GOPMAIIMOHHBEIM 00pa30BaTEIbHBIM PECypcaM,
nH(OpMaAITMOHHON 0a3e aHHBIX, B TOM Yucie OMOIrorpaguaeckoi, BO3MOXHOCTh BBIXO-

15
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na B HTepHeT.

Kagheopoii:

e q@yreM OOecnedyeHHs  JIOCTYIIHOCTM  BCEro  HEOOXOIMMOro  ydeOHo-
METOJMYECKOTO U CIIPAaBOYHOTO MaTepuaa;

® IIyTEM MPEIOCTABJICHUS CBEJICHUM O HAIMYUU YYEOHO-METOAUYECKOW JUTEpa-
TYpbl, COBPEMEHHBIX POTPAMMHBIX CPEICTB.

® IIyTeM pa3pabOTKH:

— METOAMYECKUX PEKOMEHJAINHA, MTOCOOMIA TI0O OpTaHU3aIlii CaMOCTOSITEIIBHON pa-
OOTBI CTYICHTOB;

— BOIIPOCOB K 3a4ETy U DK3aMEHY;

—METOTMYECKHX YKa3aHUH K BBITIOJTHEHUIO JTAOOPATOPHBIX PadoT U T.1I.

munoepagueil yHusepcumema:

— MOMOII[h aBTOPaM B MOJTOTOBKE M M3JJaHUM HAYyYHOM, yUeOHOU M METOIMYECKOM
JIUTEPATypPBhI;

—yJOBJIETBOPEHHUE MTOTPEOHOCTH B TUPAKUPOBAHUH HAYYHOH, y4eOHOW M METOaUYE-
CKOM JIUTEpaTyphl.

6 06p330BaTeJIbHI>Ie TEXHOJIOTHU. TeXHO0JI0ruu MCIoJIb30BaHUS BOCIUTATEIb-
HOTO IMMoTEeHIHAJIAa JTUCIUITJIMHBI

Peanuzanmsi KOMIIETEHTHOCTHOTO TTOIX0/Ia  MPEAYCMAaTPUBAET IMIUPOKOE HUCITOIH30-
BaHHE B 00pa30BaTEILHOM IPOIIECCEe aKTUBHBIX M MHTEPAKTHBHBIX ()OPM MIPOBEICHHS 3a-
HATHH B COYCTAHWH C BHEAYJIUTOPHOUN pabOTOM C 1eabi0 (OPMUPOBAHUS YHUBEPCAIBHBIX,
obmenpodecCHoOHAIBHBIX U MPOGHECCUOHAIBHBIX KOMIETEHIIMM 00yJarouxcsl.

Tabnuna 6.1 — MaTepakTHBHBIE 00pa30BaTENbHBIE TEXHOIOTUH, UCTIOIb3yEeMbIE MTPH
IIPOBEICHUH AYAUTOPHBIX 3aHATUI

No HaumenoBanue pasznena (Jiekuuu, npakrude- | Mcnonb3yemble uHTEpakTUBHBIE 00pa- | O0BeM,
B CKOT'0 WM 1a00paTOPHOTO 3aHATHUS) 30BaTeIbHbIE TEXHOJIOTUU yac.

1 2 3 4

1 | Jlekuus no teme: «IIpoexTupoBanue B npo- KommbrotepHas cumysiust 2
rpamMMHoM nakere FEMM»

2 | Jlekust mo Tteme: «lIpoekTupoBaHue B TpO- Kommnsrorepras cumyisiius 2
rpaMMHOM nakere Agros2Dy

Htoro 4

ConeprkaHne AMCIUIIIMHBI 00aJaeT 3HAUYUTEIHHBIM BOCIUTATEIBHBIM TTOTEHITH a-
JIOM, TTIOCKOJIBKY B HEM aKKyMYJIHPOBaH HCTOPUYCCKUN W COBPEMECHHBIN HAyUYHBIH OIBIT
qeoBevecTBa. Peann3anust BOCIUTATEIFHOTO MOTEHIIMANA JUCIUITMHBI OCYIIECTBIISCTCS
B paMKax €IMHOTO 00pa30BaTEIbHOTO M BOCIUTATEIHLHOTO MPOIIECCa U CIIOCOOCTBYET He-
NPEPHIBHOMY PAa3BUTHIO JTUYHOCTH KKJIOTO oOydaromierocs. JJuciuminaa BHOCUT 3HAYH-
MbII BKJaa B (GopmupoBaHue oOmIeld W MpodecCHOHANBHONW KYJIbTYPhl OOYYaronIuXcsl.
CopepkaHue NUCHUIUIMHBI CHOCOOCTBYET MNPO(ECCHOHANIBHO-TPYIOBOMY BOCIUTAHUIO
00yJaronuxcsl.
Peanuzaius BocuTaTeIbHOTO MOTEHLMANA JUCIUIUIMHBI [TOIpa3yMeBaeT:
16
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- IeJICHANPABJICHHBII 0TOOpP MpenojaBaTeieM W BKIIOYEHUE B JICKIIMOHHBIA Marte-
puai, Matepuan i MPaKTHIeCKUX M J1a00paTOPHBIX 3aHATHI CONEp KaHUs, JEMOHCTPHU-
PYIOIIET0 00yJaroIIMMCcst 00pa3Ilbl HACTOSIIETO HAYYHOTO MOABMKHIUYECTBA CO3AaTeNeh U
MIPEACTaBUTENICH TaHHOW OTpaciu Haykd (IMPOM3BOJCTBA), BEICOKOTO MpodeccruoHamu3Ma
VYEHBIX (MTPEACTaBUTENICH POU3BOICTBA), UX OTBETCTBEHHOCTH 32 PE3YJIBTAThl U TIOCIIS -
CTBUS JESITEIBHOCTH JIJISl YEJIOBEKa W OOIIECTBA; MPUMEPHI TOIJTMHHON HPaBCTBEHHOCTH
JOJIeH, TPUIACTHRIX K Pa3BUTHIO HAYKH U MPOM3BOJCTBA, & TAK)KE MPUMEPHI TBOPUYECKOTO
MBIIICHUS;

- MPUMEHEHHUE TEXHOJIOTHM, (OPM U METOJIOB MpernoAaBaHusl TUCHUILIMHBI, UMEIO-
IIMX BBICOKHI BOCIIUTATENbHBIN 3 (DEKT 32 CUET CO3aHus YCIOBHM ISl B3aUMOICUCTBUS
oOy4Jaroniuxcst ¢ mpernojiaBaresieM, APyruMu 00y4aroIUMUCS, TTPEACTaBUTENISIMU paboTo-
nateneil (komaHaHas paboTa, MPOEKTHOE 00y4YeHue, pa300p KOHKPETHBIX CUTYyallui, pe-
IIICHHE KEWCOB);

- JIMYHBIA TIpUMeEp MpenojaaBaTelis, JIEMOHCTPAIMI0O UM B 00pa3oBaTeNbHON Jesi-
TEJIBLHOCTU U OOIIEHNUU ¢ OOYYaIOIUMUCS 3a paMKaMu 00pa30BaTeIbHOTO MPOIIecca BhICO-
KOM 0011e# U mpodeCcCHOHAIbHON KYJIBTYPHI.

Peanuzammsi BOCIMTATEIBHOTO TMOTEHIIMATA AUCIUIUIMHBI HAa YYCOHBIX 3aHATHIX
HarnpaBJieHa Ha MOJJEp>KaHUEe B YHUBEPCUTETE €ANHON pa3BUBaIOIIEH 00pa3oBaTebHON U
BOCITUTATEILHOM cpenpl. Peanm3arus BOCIUTATEILHOTO TIOTCHIIUAJIA TUCIUTIIUNHBI B XOJIe
CaMOCTOSITENIbHOM pa0OThl 00YyYarOMMUXCSI CIIOCOOCTBYET Pa3BUTHIO B HUX IEIEYCTPEM-
JIEHHOCTH, UHUIIMATUBHOCTH, KPEATUBHOCTH, OTBETCTBEHHOCTH 3a pe3yJbTaThl CBOEH pa-
0O0TBHl — Ka4ecTB, HEOOXOAMMBIX ISl YCIEIIHON CONMaNIM3aluk U MPOo¢heCCHOHATBLHOTO
CTaHOBJICHHUSI.

7 ®OHJ OUEHOYHBIX CPEACTB /JIS NMPOBEJCHUS NMPOMEKYTOYHON ATTECTALNH
00y4aromuxcs mo JHCUUILIHHE

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMEM 3TANOB UX ()OPMUPOBAHUS B NPO-
ecce 0CBOCHHMs OCHOBHOM Mpo(deccHOHATBHOI 00pa30BaTE/IbHOI POrPaAaMMBbI

Tabnuua 7.1 — Oranel popMUpOBaHUS KOMITETEHUUN

Kox u HammeHOBaHHE KoMIle- Otanb* GOpMUPOBAHUS KOMIIETCHIIUN
TEHIHN U TUCIHTUINHBI (MOJTYJIM) Y TIPAKTHKH, IPH U3YYESHUH/ IPOX 0K ICHUH
KOTOPBIX (hOpMUpPYeETCsl JaHHAs] KOMIIETEHIIUs

HavyaJlbHBIN OCHOBHOM 3aBEPIIAFOIINI

1 2 3 4

OIIK-4 Cnocoben mnonuMmats | MHbopmanmonusie T1ex- | OCHOBBI MOKMCKA HAYY- N3mepurens-

NPUHIUIBL paboThl COBPEMEH- | HOJIOTUHU HO-TEeXHUYECKOH MH- HbIE METO/IbI U

HBIX WH(GOPMAIIMOHHBIX TEXHO- dbopmaruu u peanmza- | CXEeMOTEXHHKA

JIOTH M MCIOJIb30BaTh UX Ui | IHXKeHepHas U KOMIIbIO- LIUU TIPOEKTOB

pemeHust 3amad  npodeccuo- | TepHas rpaduka

HAJIbHOM JIeSITeIbHOCTH MozenupoBaHue B MaTepHaIOBEICHUN

OIIK-7 CriocobeH MpoeKTHpO- MonenrpoBaHue B MaTepUaIOBEACHUN N3meputens-

BaTb M COINPOBOXIATh MPOU3- HBIE METOJIBI U
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BOJACTBO TEXHUYECKHX OOBEK-
TOB, CUCTEM M TIPOIIECCOB B 00-
JIaCTH HAHOTEXHOJIOTMH U MUK-
POCUCTEMHOM TEXHUKHU

CXCMOTCXHHKA

7.2 Onucanue NMokKa3arejied u KPUTECPUEB OLICHUBAHUSA KOMHeTeHHHﬁ Ha pa3-
JJUYHBIX JTalnax mx q)OpMI/IpOBaHl/Iﬂ, OIINCaHMC IIKAJ ONCHUBAaHUA

Tabmuma 7.2 — Iloka3zaTenu U KpUTEpUN OIICHUBAHUS KOMIICTCHIIMM, IITKaJIa OIICHH-

BaHUA

Kon [TokazaTenu Kpurepuu u nikana oueHUBaHUST KOMIIETEHLIUNA

KOMIICTCH- OLICHNBaHUA [Toporosslii [IponBuHyTHIl ypo- | BblcOKnii ypOBEeHb

L(1H/ dTar KOMIICTCHIUH YPOBEHB BEHb («oTIIHYHOY)

(vrasvisa- (unourkamopyo («ynoBieTBOpU- (xoporo»)

emcs HAa36a- | O0CMUdICEHUS TEJBHO)

HUue smana | KomMnemeHyui,

uz n.7.1) 3aKpenienHvie 3d
OUCYUNTUHOT)

1 2 3 4 5

OIIK-4/ OIIK-4.2 Ompe- | 3HaTh: 3HATh: 3HATh:

HAYaJIbHBIA, | AETSET MEepeuyeHb | - MPUHLOUILL (HOp- | - TPUHIMILI GopMa- | - TPUHIUILI (HopMau-

OCHOBHOM pecypcoB W mpo- | Manu3anuu  (pyH- | Tu3ammu QyHAaMeH- | 3auud  QyHIaMEHTAlb-
TPaMMHOTO JAMEHTaIbHBIX TaJbHBIX HBIX

oOecrieueHus IJiIst
HCIIOJIb30BAaHMS B
npogecCuoHalb-
HOM JIeATeIIbHO-
CTH C YYEeTOM
TpeOoBaHU WH-
(dbopMarnoHHOU
0e30IMaCHOCTH

(bu3nyecKux 3aKo-
HOB B 00JaCTH Me-
XaHWKH, TEPMOIH-
HaMUKH, DJIEKTPH-
yecTBa U

U OCYILECTBICHUS
BEIUMCIIEHUH Ha
S3bIKE  MPOTpam-
MHUPOBAHHUS JUIST
HCIOJIB30BAHUS B
npogeccuoHaIb-
HOU JIeITEIIbHOCTH;

bu3nyeCKux  3aKo-
HOB B 00JIaCTH Me-
XaHUKH, TEPMOJIH-
HAMUKH, DIJIEKTpUYE-
CcTBa U

U OCYILECTBIICHUS
BBIYHCIICHUH Ha
S3bIKE  MPOTPAMMH-
poOBaHUsA JIT  HC-
MOJIb30BaHUS B IPO-
dbeccuoHanbHOU Je-
SITCIIbHOCTH;

- OCHOBHBIE TOHSTHUS
1 METOJIBI
JUHEHHON anreOpbl
U MaTEeMaTHYECKOIO
MOJCIIUPOBAHUS IS
KOPPEKTHOTO  OIpe-
JeJIeHUs TepeyHs
pecypcoB Hu  Tpo-
rpaMMHOTO obecre-
4eHus B TIpoheccuo-
HaJIbHOM NeITeILHO-
CTH

(bU3UYECKUX 3aKOHOB B
obnacTtu MEXaHHKH,
TEPMOJIMHAMHKH, DJICK-
TpUYECTBA U

U OCYIIECTBJICHHUS BHI-
YUCICHUNH Ha s3bIKe
IPOTPaMMHUPOBAHUS
JUIL UCIIOJIb30BaHUS B
npodecCuoHATbHON
NesITeIbHOCTH;

- OCHOBHBIC MOHSTHUS U
METO/1bI

JUHEHHON anredpsl H
MaTeMaTHYeCKOro Mo-
JeTUPOBAHMS TSI KOP-
PEKTHOTO OIpe/ieeHus
NEepeyHsi PEecypcoB H
porpaMMHOro  obec-
reyeHus: B nmpodeccuo-
HAJIbHOU JI€ATeIbHOCTH
- OCHOBHBIE METOJIBI
noucka  MHQpOpMaLu-
OHHBIX  PECypcoB H
nporpaMMHoro  oGec-
neyeHus: B cetu MH-
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Kon ITokaszarenu Kpurepun u mkana olleHHBaHNS KOMIIETEHIINH
KOMIICTCH- OLICHUBAHUA [Toporosbiii [IponBunyThIli ypo- | BeiCOKHMIT ypOBEHB
1K/ dTal KOMIICTCHIHUH YPOBEHD BEHb («oTIIHYHOY)
(yrasvisa- (unouramopo («ymoBieTBOpH- (xoporoy)
emcs HAa36a- | O0CMUNCEHUs TEJIBHO)
Hue 9Smana | KomnemeHyuu,
uz n.7.1) 3aKpenienHvie 3d
OUCYUNTUHOTL)
1 2 3 4 5)
TEPHET;
YMers: YMersb: YMers:
- TPUMEHATH CO- | - IPUMEHATH COBpE- | - TPHUMEHATH COBpE-
BPEMEHHBIE METO- | MEHHBIE METOJIbl | MEHHBIE METOIbI MOJIE-
Ibl  MOJCIUPOBA- | MOJACTUpOBaHUs (u- | TupoBaHUs  (us3HUe-
HUS  (PU3UYECKHX | 3MUECKUX IMPOIIECCOB | CKUX TMPOIECCOB IS

IIPOLIECCOB JJI X
MpOrpaMMHON  pe-
anu3amuu

Bnanets (wim
NmMmets onbIT Aes-

TEJIBLHOCTH):

- HaBBIKAMH aHa-
JUTHYIECKOTO "
YHCICHHOTO  pe-

menust nuddepen-
[UAIBHBIX H  all-
reOpandecKux
ypaBHEHUU I10-
CpeACTBOM WH-
(hopMaImoOHHBIX
TEXHOJIOTHIA.

UL UX TPOTPaMM-
HOH peanu3aiuu

- OCYIIECTBISATH TIO-
HUCK PECYpCOB H CO-
BPEMEHHOT'0 mpo-
rpaMMHOTr0 obecre-
YeHHs, HeoOXOmu-
MBIX B Mpodeccruo-
HaJIbHOM NeATeILHO-
CTH

Brnaners (nnm umets
OTIBIT JIeSITEIHHO-
CTH):

- HaBBIKAMU aHAJIH-
TUYECKOTO U YHC-
JICHHOTO PEIICHHS
TG epeHIaIbHbIX
1 anreOpanvecKux
YpaBHEHUU IIOCPEI-
CTBOM HH(OpMaLHU-
OHHBIX TEXHOJIOTHH,
- HaBBIKaMH TIOMCKa
pPECypCoB U TIpo-
rpaMMHOT0 obecre-
YEHUS JUIS UCIIOIIb-
30BaHMs B mpodec-
CHUOHAJILHOM Jies-
TEJIBHOCTH.

UX IIPOrpaMMHOM pea-
JIU3aluu

- OCYIIECTBJIATH TOUCK
pPECYPCOB U COBpPEMEH-
HOTO  TIPOTPaMMHOTO
obecreyeHnsi, HEOOXO-
TUMBIX B npodeccro-
HAJIBHOM JEATeIbHOCTU
- OCYLLIECTBJISITh BBIOOP
CHEIHATU3UPOBAHHOTO
IporpaMMHOro  obec-
NEUYCHUS IS PelICHHUS
chopMyTUpPOBaHHBIX
3ama4 npodecCuoHab-
HOM JIeSITCIIbHOCTH,
Bnagets (wnu Imeth
OTIBIT JIEATEIHLHOCTH):

- HaBbIKaMU aHAJIUTHU-
YECKOT0 ¥ YHCICHHOTO
pewenus auddepen-
UAIbHBIX U anredpau-
YECKUX YPaBHEHUH I10-
cpencTBoM HUH(popMa-
LIMOHHBIX TEXHOJIOTHUH,
- HaBBIKaMU MTOWCKaA
PECYpPCOB U IPOrpaMM-
HOTO o0ecTeyeHus s
WCIIOJIb30BaHUS B TIPO-
(heccuoHanbHOM nes-
TEIbHOCTH

- HaBbIKaMU TpOTpam-
MHUPOBaHHS HA OJTHOM
U3 S3BIKOB BHICOKOTO
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Kon ITokaszarenu Kpurepun u mkana olleHHBaHNS KOMIIETEHIINH
KOMIICTCH- OLICHUBAHUA [Toporosbiii [IponBunyThIli ypo- | BeiCOKHMIT ypOBEHB
1K/ dTal KOMIICTCHIHUH YPOBEHD BEHb («oTIIHYHOY)
(yrasvisa- (unouramopo («ymoBieTBOpH- (xoporoy)
emcs HAa36a- | O0CMUNCEHUs TEJIBHO)
Hue 9Smana | KomnemeHyuu,
uz n.7.1) 3aKpenienHvie 3d
OUCYUNTIUHOTL)
1 2 3 4 5)
YPOBHS AJIsl aHAIIN3a
3¢ (HEeKTUBHOCTH U KOP-
PEKTHOCTH PabOTHI
IPOrpaMMHOr0 odec-
MIEYEHUS, UCTIOTb3Yye-
Moro B npodeccuo-
HAJIBHOU I€ATEeIbHOCTU
OIIK-4.3  IIpu- | 3Hats: 3HaTh: 3HaTh:
MEHSIET  COBpE- | ~-BO3MOXKHOCTH -BO3MOYKHOCTHU CBO- | -BO3MOXKHOCTH CBO-

MEHHBIC HH)OP-
MAaIMOHHbBIE TEX-
HOJIOTHM H TIPO-
TpaMMHBIE CpEJI-
CTBa Ui pelle-
HUS 3a1ad  Ipo-
(dheccuoHanbHOM
JeSITeIbHOCTH

CBOOOTHOTO TIPO-
IrpaMMHOT0 o0ec-
nedeHus Ha 6ase
METO/1a KOHEUHBIX
AJIEKMEHTOB JJIsI
petienus npodec-
CHOHAIIBHBIX 33124

(FEMM, Agros2D)

VYMeTh:

- IIPOEKTUPOBATH
W3/1eNus U3 pas-
JIMYHBIX MaTepHua-
JIOB IOCPEJICTBOM
IIPOTrPpaMMHBIX
MPOJIYKTOB
FEMM, Agros2D

00HOT0 MPOrpaMM-
HOTro o0ecCTICUeHHS
Ha 0a3e MeTo/a Ko-
HEYHBIX 3JICKMEHTOB
JUTS pEeLIeHUs TPo-
(eccroHaIbHBIX 3a-
nad (FEMM, Ag-
ros2D)
-BO3MOKHOCTH KOM-
MEpPYECKHX CHCTEM
ABTOMAaTU3HWPOBAH-
HOT'O IPOEKTHPOBA-
HUA Ha 0aze MeToja
KOHEUHBIX 3JIeMEH-
toB (Comsol, Ansys,
Inventor)

YMeTn:

- MPOEKTUPOBATH
U3J1eNUs U3 pa3ind-
HBIX MaTepHajoB
MOCPEJICTBOM IPO-
TPaMMHBIX TTPOTYK-
toB FEMM, Ag-
ros2D

00JHOTO MPOrPaMMHO-
ro obecneyeHus Ha Oa-
3¢ METO0J1a KOHEYHBIX
9JIGKMEHTOB JIJIsl pelie-
HUS Ipo(hecCHOoHAIb-
ueix 3aga4 (FEMM,
Agros2D)
-BO3MOXHOCTH KOM-
MEPUYECKHUX CHCTEM aB-
TOMAaTHU3UPOBAHHOTO
IPOSKTUPOBAHHMSI HA
0a3e MeToa KOHEUHBIX
anementoB (Comsol,
Ansys, Inventor)
-BO3MOXXHOCTH TIOMCKA
CICHUATM3UPOBAHHOM
npodeccCuoHaTbHON
UH(pOPMALIUU TOCPE-
crBom Google Akaze-
muu (Google Scholar)
— IIOMCKOBOM CUCTEMBI
10 HAyHBIM paboTam

YMeTs:

- IPOEKTUPOBATH H3]Ie-
JHS U3 Pa3InYHbIX Ma-
TEPHAJIOB OCPEIICTBOM
IPOTPAaMMHBIX MTPOIYK-
toB FEMM, Agros2D
-oOpabaThiBaTh M MH-
TEPIPETHPOBATh  WH-
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Kon ITokaszarenu Kpurepun u mkana olleHHBaHNS KOMIIETEHIINH
KOMIICTCH- OLICHUBAHUA [Toporosbiii [IponBunyThIli ypo- | BeiCOKHMIT ypOBEHB
1K/ dTal KOMIICTCHIHUH YPOBEHD BEHb («oTIIHYHOY)
(yrasvisa- (unouramopo («ymoBieTBOpH- (xoporoy)
emcs HAa36a- | O0CMUNCEHUs TEJIBHO)
Hue 9Smana | KomnemeHyuu,
uz n.7.1) 3aKpenienHvie 3d
OUCYUNTUHOTL)
1 2 3 4 5
-00pabarTpIBaTh u | popmaruro, UCIONb3ys
UHTEPIPETUPOBATh | TAKUE  MPOTPAMMHBIC
uHbopMaNnio, HUC- | IPOAYKTBI  Kak  Lli-
MOJIB3YSI takue | breOffice Writer, Calc,
nporpaMMHbie  Tipo- | Impress
OyKThl  kKak  Li- [ - mnpumensts Zoom
breOffice Writer, | (mporpamma mjst opra-
Calc, Impress HU3AIMA BHICOKOH(E-
peHIHiA) B KOMMYHH-
KaIlMOHHOM  TIpOIIecce
JUISL  YCKOPEHHS Tpo-
mecca mepeaadd Ipo-
(dbeccuoHanbHON  WH-
dbopmanuu
Bnagets (wim Bnanets (wm umets | BrageTs (Mnu ©METh
UMETH OIIBIT JIes- OTIBIT JICATEITHHO- OTIBIT JeSITeITbHOCTH):
TEJILHOCTH): CTH): - HaBBIKOM 00paboTKH
- HaBBIKOM 00pa- - HaBBIKOM 00paboT- | JaHHBIX U TTOCTOPOE-
OOTKH JaHHBIX U KU JAHHBIX U MTOCTO- | HUS TpadUKOB B
MOCTOpOeHus rpa- | poenus rpadukoB B | LibroOffice Culc
¢uxos B LibroOf- | LibroOffice Culc - HaBBIKAMU 00CYyXJ1e-
fice Culc - HaBBIKaMu 00CyX- | HUS 3a7a4 mpodeccro-
JIeHUS 337124 po- HAJIBHOU JEITeTbHOCTU
(dbeccroHaNbHOM J1e- | OCPeaCTBOM Tpadu-
ATEJNHOCTHU TOCPE/- | YECKOro MpejcTaBIie-
CTBOM rpaduuecko- | Hus uHGOpMaLUU Ha
r'0 IIPECTaBICHUS nocke Miro c 1enbro
nH(pOpMaIUK Ha TPUHSITHS COBMECTHBIX
nocke Miro ¢ ienpio | 000CHOBaHHBIX peliie-
MPUHSATUSA COBMECT- | HHUM
HBIX 00OCHOBAaHHBIX | - HABBIKAMHU OOMEHa
peleHui uH(popManmen ¢ npu-
MEHEHHEM CHCTEMBI
Google — 1okyMeHTOB
OIIK-7/ OIIK-7.2 Uc- | 3nars: 3HaTh: 3HAaTh:
HAYaJbHBIM, | MOJB3YeT  TMPHU- | - TUIIOBBIE MIPO- - TUIIOBBIE MTPO- - THUIOBBIE IMPOrPAMM-
OCHOBHOI KIaJHble  TMPO- | TPAMMHBIE MPO- rpaMMHBIE TIPOJYK- | HbIE MPOIYKTHI, OPUECH-
IrpaMMbl U Cpei- | TyKTHl, ODUCHTH- | Thl, ODHCHTUPOBAH- | THPOBAHHBIC HA peIlle-
CTBa aBTOMATH- | POBAHHBIE HA pe- HBIC Ha PEIICHHE HHUE 337a4 MOJENUpO-
3UPOBAHHOTO IICHUE 3a/1a4 MO- | 3a]1a4 MOJISIMPOBA- | BaHUS (bu3HIeCKuX
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Kon ITokaszarenu Kpurepun u mkana olleHHBaHNS KOMIIETEHIINH
KOMIICTCH- OLICHUBAHUA [Toporosbiii [IponBunyThIli ypo- | BeiCOKHMIT ypOBEHB
1K/ dTal KOMIICTCHIHUH YPOBEHD BEHb («oTIIHYHOY)
(yrasvisa- (unouramopo («ymoBieTBOpH- (xoporoy)
emcs HAa36a- | O0CMUNCEHUs TEJIBHO)
Hue 9Smana | KomnemeHyuu,
uz n.7.1) 3aKpenienHvie 3d
OUCYUNTUHOTL)
1 2 3 4 5)
MPOEKTUPOBAHUS | IETUpPOBaHUSA PU- | HUSI PUMUECKHUX MPOLIECCOB,  MPOTEKa-
npu pELIEHNN | 3UYECKUX MPOIlEC- | MPOLIECCOB IOLUX B HCCIENYEMOM

HWHXXCHCPHBIX 3a-
Jad

COB

VYMeTh:

- MPUMEHSATH
CpelncTBa aBTOMa-
TU3UPOBAHHOTO
HpOGKTHpOBaHI/Iﬂ
JUIsL  TIPOBEIECHUS
YUCIICHHOIO  JKC-
MepUMEHTa U TPO-
FHOBHpOBaHI/ISI 110-
BEJICHUSI Marepua-
JIOB

Bnagers (nnu
UMETD OTBIT Jes-
TEJIBLHOCTH):

- HaBBIKaMHu pabo-
THI C COBpPEMEH-
HBIMH  aBTOMATH-

- CpeacTBa aBTOMa-
TU3UPOBAHHOTO TIPO-
eKTUPOBAaHUA IS
perieHus 3a1a4y
npodeccuoHanbHOMI
JIeATETbHOCTH

YMeTn:

- IPUMEHSTh CPeJl-
CTBa aBTOMAaTHU3UPO-
BAHHOI'O MPOEKTHU-
pOBaHHUs I NIPOBE-
JICHHST YUCIICHHOTO
AKCIIEPUMEHTA U
MIPOTHO3UPOBAHUS
IIOBCACHUA MaTepI/I-
aJIoB

- HpI/IMeHﬂTB THIIO-
BbIE IPOTpaMMHBIE
MPONYKTEI, OpHEH-
TUPOBAaHHBIE HA pe-
IIeHHEe 3a1a4 Moje-
JII/IPOBaHI/IH IIOBCAC-
HU MaTepI/IaJIOB

Bnanets (wm umeth
OITBIT JeSITEILHO-
CTH):

- HaBBIKAMH Pa0OTHI
c COBPEMEHHBIMH
ABTOMATU3UPOBAH-

npoaykre mpodeccuo-
HaJIbHOU JIESITEbHOCTH
- CpelicTBa aBTOMATH-
3UPOBAHHOTO MPOECKTHU-
POBaHUS JUISI PEIICHUS
3a/1a4 MpoQecCHOHATb-
HOM e TEIIbHOCTH

- METOJIbI POEKTUPO-
BaHUsl KOMIIOHEHT Ha-
HO- 1 MUKPOCHCTEMHOMU
TEXHHUKHU Pa3InYHOTO
(yHKIIMOHAITBHOTO
Ha3HAYCHUS

YMeTs:

- IPUMEHSTh CPEJCTBA
ABTOMAaTHU3UPOBAHHOTO
MPOECKTUPOBAHMS J1JIs1
MPOBEICHUS YUCIICH-
HOT'O IKCIIEPUMEHTA U
MPOTHO3UPOBAHUS TTO-
BEJICHUS MAaTE€pUAJIOB

- PUMEHSITH TUTIOBBIC
MPOrpaMMHBIE POAYK-
ThI, ODUCHTHPOBAHHKIC
Ha pelIeHHe 3a/1a4 MO-
JICTTMPOBAHKS TIOBE/ICHHUS
MaTepuaioB

- IPUMEHSTh METObI
MOJICIMPOBAHUS C Lie-
1610 3¢ (HEeKTUBHOM OT1-
TUMMU3AIUNA CBOVICTB
MaTepHaoB

Bnagets (wnum umeTh
OTIBIT JEATEIBbHOCTH):

- HaBBIKAMHU PabOTHI C
COBPEMEHHBIMH  aBTO-
MAaTU3UPOBAHHBIMH CH-
CTEMaMU  MPOEKTUPO-
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HBIX MpOTpaMM JIst
MojieIupoBaHus pu-
3HUKO-
MaTeMaTUYeCKUX
IIPOLIECCOB  TPOTe-
KalolMX B Marepua-
J€ TpU pa3-JTUYHbIX
BHEILIHUX Harpys3kax

Kon ITokaszarenu Kpurepun u mkana olleHHBaHNS KOMIIETEHIINH
KOMIICTCH- OLICHUBAHUA [Toporosbiii [IponBunyThIli ypo- | BeiCOKHMIT ypOBEHB
1K/ dTal KOMIICTCHIHUH YPOBEHD BEHb («oTIIHYHOY)
(yrasvisa- (unouramopo («ymoBieTBOpH- (xoporoy)
emcs HAa36a- | O0CMUNCEHUs TEJIBHO)
Hue 9Smana | KomnemeHyuu,
uz n.7.1) 3aKpenienHvie 3d
OUCYUNTIUHOTL)
1 2 3 4 5)
3UPOBAaHHBIMU CH- | HbBIMH  cuctemamu | Banus (CAD)
CTEMaMHU TPOEKTH- | TPOCKTUPOBAHUS - HaBBIKAMHU HCIOJIb30-
posanus (CAD) (CAD) BaHUS HPUKIIATHBIX
- HaBBIKAMHU HCIIOJb- | IPOTpaMM JJIsi  MOJe-
30BaHUs  TNPUKIAJ- | TUPOBAHUS  (PU3UKO-

MaTEeMaTUYeCKUX TMpo-
IIECCOB MPOTEKAFOIINX
B MaTepuayie IMpu pas-
JTUYHBIX BHCIIHUX
Harpys3kax

-HaBBIKAMU  TIPUMCHE-
HHUS METOJIOB MOJCIU-
POBaHUS U TPOCKTHPO-
BaHA C IEJIbIO 1oAOOpa
maTepuanioB u 3¢hdex-
TUBHOW  ONTHMH3AIIIH
HX CBOMCTB

7.3 TunoBble KOHTPOJIbHbIE 3aJaHMS WM HHbIE MaTepHaJIbl, HEOOXOAUMbIE
JJISL OLlEHKH 3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONbITA JAeSITEJbHOCTH, XapaKTepu-
3yIOLHUX 3Tanbl GOpMUPOBAHMS KOMIIETEHIMI B Ipouecce 0CBOCHUS OCHOBHOM IPo-
(peccuonanbHOl 00pa3oBaTENbLHON MPOrPaMMBbI

Tabnuma 7.3 - [lacmopT KOMITJIEKTa OIIEHOYHBIX CPEACTB JJIS TEKYIIEro KOHTPOJIS

YCIICBACMOCTH
Ne | Paznen (rema) | Kox xonTpomnupye- | TexHosnorus OneHOuHBIE CpeICTBA Onuca-
1/ | JUCIUTUTMHBI MOH KOMMETeHIH | (popMupoBaHuUs HanmeHoBa- | NoeNe 3ana- | Hue
1| (nnu e€ yacTn) HHE HUM IKaJI
OLICHU-
BaHUs
1 2 3 4 5 6 7
1. | Bosamoxuoctu | OIIK-4.2 JICKIIMS, OTYeT mo ja- | 1 corjac-
CUCTEMBI aB- nabopaTopHas O6opaTopHOU HO Tabm
TOMaTU3UPO- pabota pabote 7.2
BAHHOTO IPO- CPC
EKTUPOBaHUS
Autodesk
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Inventor, oc-
HOBaHHBIC HA
METOJI¢ KOHEU-
HBIX DJIEMEH-
TOB.

bT3

1-10

JIuHeiiHble,
IUIUIITHYE-
CKHE ypaBHe-
HUS B 4YaCTHBIX
IIPOU3BOIHBIX
B OJIHOM M3Me-
penun. Ipu-
MepbI OJTHO-
MEpPHBIX YpaB-
HEHUU yrpy-
rOCTH, TEIJIO-
IIPOBOJAHOCTH
U Maccorepe-
Hoca. Uudop-
Marus o Cu-
CTEMax aBToO-
MaTU3UPOBaH-
HOTO NPOEKTH-
pOBaHUs
(odunmanbHbIE
caiitel Comsol,
Ansys, Inven-
tor, FEMM,
Agros2D)

OIIK-4.2

JICKITHS,
CPC

bT3

11-20

corJjac-
HO TaOI
7.2

I'pannuHnbIe
YCIIOBUS.
CunbHas ¢pop-
Ma nuddepen-
LUAIBHOIO
YpaBHEHUS B
YaCcTHBIX IIPO-
W3BOJHBIX JJIs1
OJIHOMEPHOT'O
pacTsKEHUsA-
ckarus. AHa-
JUTUYECKOE
pelieHue.
IIpoextuposa-
HUE B IIpo-
IPaMMHOM I1a-
kere FEMM
(cBoOOHOE
110)

OIIK-4.2
OIIK-7.2

JIEKITS,
CPC

OTYeT Mo Ja-
O6opatopHoOit
pabote

bT3

21-30

corJiac-
HO TaOI
7.2

Cnabas hopma

OIlK-4.2

JICKIIMS,

bT3

31-40

corjac-
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g hepeHIm-
aIBHOTO ypaB-
HEHHUS B 4aCT-
HBIX MPO-
W3BOJHBIX.
DKBUBAJICHT-
HOCTb CHJIbHOM
u crnabou
dhopm.
IIpoextuposa-
HUE B MIPO-
rpaMMHOM Ta-
kete Agros2D
(cBOOOIHOE
I10)

CPC

HO TaOI

7.2

Meto KoHEU-
HBIX DJIEMEH-
TOB JJIs1 OJTHO-
MEpPHBIX YpaB-
HeHuH. JIn-
HeliHnble Oa-
3UCHBIC (PYHK-
nuu. JIokain-
HBIE U TJIO-
OaJbHBIE KO-
OpIMHATEHI.

OIIK-4.2
OIIK-7.2

JICKITHS,

CPC

OTYeT 1O Ja-
O0opaTopHOI
pabore

bT3

41-50

corJjac-
HO TaOI
7.2

IIpencrasine-
Hue ciaadoi
¢dbopMbI B BUIE
CYMMBbI UHTE-
rpaJioB Ha
KaXJI0M 2J1e-
MEHTE

OIIK-4.2
OIIK-7.2

JICKIHS,
CpPC

bT3

51-60

corJiac-
HO TaOI
7.2

CnaGas popma
muddepennu-
QJIILHOTO ypaB-
HEHUS B 4acT-
HBIX TIPOU3-
BOJHBIX. DJK-
BHUBAJICHTHOCTh
CUJIBHOU U
ciaboii hopm.
[IpoekTupona-
HUE B TMpo-
IrpaMMHOM Tia-
kere Agros2D
(cBoGOHOE
I10)

OIIK-4.2
OIIK-7.2

JeKIIHS,
nabopatopHas
pabota

CPC

OTYET IO J1a-
O6opatopHOit
pabore

bT3

61-70

corJiac-
HO TaOIl
7.2
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COopka. Mar-
pUYHO-
BEKTOpHAas
dhopma mud-
dbepeHnnans-
HOTO ypaBHe-
HUS B YaCTHBIX
MIPOU3BOTHBIX.
['pannunbie
ycinosusa Hei-
MaHa.
Hcnons3oBa-
Hue nocku Mi-
ro nis cos3zua-
HUS TUTaHOB-
rpaduKoB BbI-
TIOJIHEHUS
IIPOEKTA C yKa-
3aHHMEM CPOKOB
Y OTBETCTBCH-
HBIX, TIPUMe-
HEHUE CHCTE-
Mmbl Google —
JIOKYMEHTOB
JUIS TIIAaHUPO-
BaHUS JesI-
TEIBHOCTH TIO
KypCOBOMY
MIPOEKTY

OIIK-4.2
OIIK-7.2

JICKITHS,
nabopaTopHas
pabota

CPC

bT3

71-80

corJjac-
HO TaOI
7.2

4 cemecTp

OcHoBBI
CTPYKTYPHOTO
MIpOrpaMMHUpoO-
BaHMUS B
Python (Tunst
JTAHHBIX, BETB-
JIEHUs1, IUKIIbI)
JlokxyMeHTH-
poBaHue mpo-
€KTHOU Jes-
TEIbHOCTH
(Word, Excel,
Power Point)

OIIK-4.2

JCKIIH,
nabopatopHast
pabota

CPC

bT3

81-100

corJiac-
HO TaOI
7.2

10.

S3bIK TIpO-
rpaMMUpPOBa-
Hus Python
(mpouenypsl,
byHKINH,
MacCCHUBBI, MaT-
pHIIBI)

OIIK-4.2

JEeKIu,
nabopaTopHas
pabora

CPC

bT3

81-100

corJjac-
HO TaOI
7.2
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11.

ITommHOMBI
Jlarpanxa 60-
JIeC BEICOKUX
MTOPSIIKOB B
KauecTBe Oa-
3UCHBIX (QYHK-
nouii. Meron
KOHCYHBIX
9JIEMEHTOB IS
OJTHOMEPHBIX
YpaBHEHU.
KBanpatnunbie
0a3ucHbIE
¢ynkuuu. Jlo-
KaJbHBIE U
riI00aabHbBIC
KOODIMHATHI.

OIIK-4.2

JICKITHS,
nabopaTopHas
pabota

CPC

bT3

81-100

corJjac-
HO TaOI
7.2

12.

IIpencrasine-
HHE ci1aboi
($hopMBI B BUJIE
CYMMEI HHTE-
rpaJioB Ha
KaXkJIOM dJIe-
MeHTe (KBajI-
paTu4HbIC Oa-
3UCHBIC (PYHK-
100509

OIIK-4.2

JeKIH,
nabopatopHast
pabora

CPC

bT3

81-100

corjac-

HO TalI
7.2

13.

COopka. Mart-
pUYHO-
BEKTOpHas
dhopma nud-
bepeHmanb-
HOTO ypaBHe-
HUS B YaCTHBIX
MIPOU3BOIHBIX.
KBagpatuunsie
Oa3ucHbIe
GbyHKIMU.
I'pannunbIe
yciosus Jlu-
puxie u Heii-
MaHa.

OIIK-4.2

JCKIIH,
nabopatopHas
pabota

CPC

bT3

81-100

corjac-

HO TaOI
7.2

14.

O3HakoMIIEHIE
¢ Oaszamu gaH-
HBbIX
citrination.com
u materialpro-
ject.org

OIIK-4.2

JIeKITHS,
nabopaTopHas
pabora

CPC

bT3

81-100

corJjac-
HO TaOI
7.2

BbT3 — Gank BOmpOCOB U 3aJjaHU B TECTOBOM (hopme.
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IIpuMephl THNOBBIX KOHTPOJILHBIX 3aJaHUI VISl IPOBEIeHUs] TEKYIEero KOH-
TPOJISl yCIIeBaeMOCTH

Bormpocsl B TecToBoii dopme mo paszpeny (teme) 4 «Cnabas dhopma auddepeHim-
IBHOTO YpPaBHEHHUS B YAaCTHBIX MPOW3BOJHBIX. DKBUBAJICHTHOCTh CHJIBHOW M Clabou
bopm»

Kak ocymiecTsisieTcs mpoiiecce rnepexoia OT CHIbHON (OpMBbI ypaBHEHUS YIPYTOCTH
K cJ1a00i, NCTIONB3Ysl (OPMYITY HHTETPUPOBAHUS 10 YaACTAM?

1) Kak ocymectBisiercs mpoliecc nepexoaa oT auddepeHnnansHoro ypaBHEHUs
yIPYTOCTH K UHTETPAIbHOMY, UCTIONB3YS (DOPMYITy MHTETPUPOBAHMUS 110 YaCTIM?

2) Kak, 3nHast uncno y31m0B N B pa3OvMeHUU JUIMHBI CTEPKHSI, HAUTHU YUCIIO AJIEMEHTOB
Q?

3) Kaxk, 3Has yucio snemMeHToB (2 B pa30MEHUH IJTUHBI CTEPXKHS, HANTH YUCIIO Y3JI0B
N?

4) Kak BBINVISIAUT YpaBHEHHE YNPYTrOCTH B ciaboil (popme npu pa3OMEHUU IJTMHBI
CTEpIKHSI HA PJIEMEHTHI?

5) Kak Beimsiaut (opmyna I'aycca-Jlexxanapa s BBIYMCICHUS OMNPENCIEHHOTO
HMHTErpaia?

TurnoBble KOHTPOJIBHBIE BOIIPOCHI K JIAOOpaTOPHOU padboTe
JlabopaTtopHas pabora Ne2

1. Kak 3a/1aTe reOMETpUIO MOJENH, UCIIOJIBb3YSl Y3JIbl, CETMEHTBHI, IyTH?

2. Kax no6aButh Matrepuai B Bally MOJEINb U KaK PaclpeeInTh ero Mo peruo-
HaMm?

3. Kak 3agaTh rpanuily s Bamiei moaenu?

4, Kak onpenenuts 3Haue€HHUE OIS B TAaHHON TOYKE?

S. Kak nmoctpouTs 3Ha4€HUS TIOJISI BAOJIb JIMHUU?

6. Kak paccuntarh HHIYKTUBHOCTb U CONPOTUBIICHUE?

7. Kaxk Bu3yanu3upoBaTs noJie ¢ mOMOLIBIO [[BETA?

8. Kak co3mars «OTKpBITOE» TPAaHUYHOE YCIOBUE JJIS AHAJIM3a HEOTPAHUYEHHON
3amaun’?

9. Kak 3anmate pa3Mep ceTKM KOHEUHBIX JIIEMEHTOB?

10. Kak nmpuMeHUTh TpaHUYHBIE YCIOBUS K OTpE3KaM B MOJENIN?

11. Kak 3amyCTuTh T€HEpaTop CETKU U peniaTelib?

12.  Kak 3amyCTUTh MOCTIPOLIECCOP U BBIUMCIUTD MOJYUYEHHBIN TETJIOBON MOTOK?

[ToTHOCTBIO OLIEHOUHBIE MATEPUAIBI U OLEHOYHBIE CPENICTBA JJIs MPOBEACHUS Te-
KYILIETO KOHTPOJISI yCIIEBAEMOCTH IIPEACTABIEHBI B Y MM 1O THCIUIUIAHE.

Tunossble 3a1aHuA I IPOBEACHUS IPOMEKYTOYHOH aTTeCTALMH 00y4aro-
uxcs

HpomeafcymouHa}z ammecmayus 110 JUCHOUIINIMHC IIPOBOAUTCS B (I)opMe 9K3aMCHa.
DK3aMeH IIPOBOJAUTCA B BUAC 0JIaHKOBOT'O H/UJIH KOMIIBIOTCPHOI'O TCCTUPOBAHUA.
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Jnsg  TecTUpoBaHUSA HCIHOIB3YIOTCS KOHTPOJbHO-U3MEPUTENIBHBIE MAaTEPHUaIbI
(KNM) — BomipoCHI 1 3a1aHMs B TECTOBOM (popMme, CocTaBIIsroNIHe OaHK TECTOBBIX 3aaHUI
(bT3) no nucuumiInHe, yTBEPKACHHBIN B YCTAHOBJICHHOM B YHUBEPCUTETE MOPSIKE.

[IpoBepsieMbIMM Ha MPOMEXKYTOUHOM aTTECTAlUM DJIEMEHTaMU COACPKAHUS SBJIS-
IOTCSl TeMbl NUCIUIUIMHBI, YKa3aHHbIE B pazjene 4 Hacrodiled nporpammbl. Bece Tembl
nucuuiuinabl oTpaxenbl B KM B paBubix nomsix (%). BT3 BkitouaeT B ce0s HE MeHee
100 3aganuii 1 moctositHHO nonoyHseTcs. bT3 xpanutcs Ha OyMa)KHOM HOCHUTENE B COCTa-
Be YMM u snektponHom Buae B DUOC yHuBepcurera.

Jl1s1 IpOBEPKU 3HaHUIL UCTIONB3YIOTCS BOMPOCHI M 33JIaHKS B Pa3IMUHBIX (opMax:

—  3aKpbITOH (C BEIOOPOM OJIHOTO WJIM HECKOJIBKHX MPAaBUIIHBHBIX OTBETOB),

—  OTKpBITOH (HEOOXOIUMO BIHCATh MIPABUIIbHBIA OTBET),

— Ha YCTaHOBJICHUE MPaBUIBLHOMN MOCIEA0BATEIHLHOCTH,

— Ha YCTaHOBJICHHE COOTBETCTBUSI.

Vmenus, nasviku (unu onvlm OesmenbHOCMU) U KOMIeMeHyuu TPOBEPSIOTCS C T0-
MOIIbI0 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a7a4 (CUTYallMOHHBIX, IPOHU3BOJICTBCH-
HBIX WJIM KEMCOBOTO XapaKTepa) U Pa3IMYHOTO BUJAa KOHCTPYKTOPOB. Bee 3amaun SBisioT-
Cs MHOTOXOJIOBEIMU. HekoTopble 3amaud, MpOBEPSIONIHNE yYpOBEHb CHOPMUPOBAHHOCTH
KOMITETCHIIMW, SABJISIOTCS MHOTOBAapUAHTHBIMU. YacTh yMEHUH, HABBIKOB U KOMIIETCHIIUN
psIMO HE OTpakeHa B (POPMYJIUPOBKAX 337a4, HO OHU MOTYT OBITh MPOSIBJIEHBI 00yYaro-
IIUMHUCS TIPU UX PEIICHUHU.

B xaxnpiii Bapuant KM BIIIOHarOTCA 3aJ1aHUs M0 KAXIOMY MPOBEPSIEMOMY dJle-
MEHTY COJIepKaHHUsl BO BCEX IMEPEUYUCIICHHBIX BhINIE (opMax U Pa3HOrO YPOBHS CIIOMKHO-
ctu. Takoit popmat KM no3BosiseT 0ObEKTUBHO OINpPEACIIUTh Ka4eCTBO OCBOEHHUS 00Y-
YAIOIUMUCS OCHOBHBIX AJIEMEHTOB COJEP)KaHUS JUCHUILUIMHBI U YPOBEHb C(OPMHUPOBaH-
HOCTH KOMIICTCHIIUM.

IIpumepbl TUNIOBBIX 3aIaHUHM ISl IPOBEACHUS IPOMEKYTOYHON ATTECTALMHU
00yJamuxcs

3ananue B 3aKphITON (hopme:

[TycTh TIpu perieHNr OJHOMEPHOTO YpaBHEHHUS YIPYTrOCTH B CHIIBHOW (GopMe Haj
obnacteio (0,1) pacnpenenenue cuibl f =0 mpu 0 <x<1/2; f=1 mna 1/2 <x <1, rpaHuy-
Hble ycsoBus U (0) =0 u u (1) = 1/8. Kakoii Bua umMeeT aHaTuTHYECKoe pelieHue u (X)?

o Jluneiinas 3aBucuMocThb 11 0 <x<1/2 u xoHcTanTa Mg 1/2 <x <1

 Jluneitnas 3aBucumoctsb i 0 <x<1/2 u xBagpatuuHas st 1/2 <x <1

* HeBO3MOXXHO OIpeenuTh

» Takoi xe Kak f

7. Ecniu nyxeaunuunas obnacth —1 <& <1 oToOpaxaeTcst Ha 3JI€MEHT C FpaHUullaMU
1.5, x2e = 3.2, To npousBoaHas dx/d& paBHa

2.5

1.5

0.85

0

xle =
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8 BepHO nu yTBep)KI€HHE, YTO OKOHYATEIbHOE COOpaHHOE MATPUYHO-BEKTOPHOE
YpaBHEHUE, KOTOPOE HEOOXOAUMO PELINTh, YTOOBI MOJYYNUTh YUCIEHHOE PEIICHHE, CIpa-
BEJIMBO TOJIBKO JIJISl OJJTHOTO 3HAUEHUS] BEKTOpA CTENEHN CBOOO Il BECOBOM PyHKIIMN?

* Bepno

* Hesepno

9. Uemy paBHa cyMMa KBaJApaTypHBIX BECOB IIPYM MHTETPUPOBAHUU METONOM | aycca
IIPU UCHOJIB30BAHUH 3-X U 4-X KBaAPATYPHBIX TOYEK COOTBETCTBEHHO?

e 1:1

. 3;4

. 2;2

« 1/3;1/4

10. Yemy paBHBI BeCOBbIE KOI(PPHUIIMEHTHI IPU YUCIEHHOM UHTETPUPOBAHUU METO-
JIOM KBaJpaTypsl ['aycca npu UCnoib30BaHUM JIBYX KBAaJIpaTypHBIX TOUEK?

. 2;2
— sqrt(1/3); sqrt(1/3)

e 1:1
— 2sqrt(1/3); 2sqrt(1/3)

KoMI1eTeHTHOCTHO-OpUEHTHPOBAaHHAA 3a/1a4a:

1. PaccuuTtaTh mapameTpbl U BU3yaJIM3UPOBATh IOJIE COJICHOMJA 0€3 cepAeuHHKa
(BHYTpH BO311yX), UCTIOJIB3YsI MporpaMMHbIi TakeT FEMM.

[TycTth karymika, n3o0pakeHHas Ha PUCYHKE (CM. HUXKE), UMEET BHYTPEHHHM aua-
Mmetp | mroiim, BHemHUM auametp 3 AroviMa u JiuHy 2 arorima. Karymka cocrout uz 1000
BUTKOB MeJHOM mpoBosioku (Mapka meau 18 AWG). [1o npoBoay KaTyliku Te4eT MoCTo-
SHHBIN TOK 1 Ammnep.

Tak kak 3agaya ocecuMMeTpU4Has st MojenupoBanuss B FEMM nocrarouno 3a-
JaTh TEOMETPHIO (hparMeHTa CeueHus KaTyIIKUA BJIOJIb €€ OCH.

Ocp r HampapJieHa N0 PaJUyCy COJEHOMAA OT OcH KaTymku (r = 0) ropu30HTAIBHO
BIIPABO, B YKa3aHHOM CE€YEHUU TOK T€UeT OT HaOJro1aTersl.

1"

()

Pucynok - Karymika ¢ BO3AyIIHBIM CEpACYHUKOM
2. PaccuuTtaTh €MKOCTh METPOBOIO KOHJEHCATOpa KBAaJpPAaTHOTO CEYEHHUs C MOMO-
IO TPOTrpaMMHOM cpenbl Agros2D, cropoHa BHENIHEN 00KIagku KOTOPOro paBHA 4 cM,
a BHYTpEHHEHN — 2 cM (CMOTpH PUCYHOK HIKe). JlJIsl pacueToB BCIAEACTBUE CUMMETPHUU J0-
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CTaTOYHO CMOJICJIMPOBATh TOJBKO 74 KOHAEHCATOpPA, a MOTOM IOJYYEHHbIEC a/IIUTUBHbBIC
BEJIMYMHBI YMHOXXHTH HA 4. J[MTIEKTPUK MEKTYy IIACTHHAMHU — BO3IyX. (6 6awioB)

y

X

PucyHok - Konzencarop KBapaTHOro IOMEPEYHOTIO CEUYCHHUS

[ToMTHOCTBIO OLIEHOUHBIE MATEPUANIBI U OLICHOYHBIE CPENICTBA JJISl IIPOBEICHUS MPO-
MEKYTOYHOM aTTeCcTally 00y4aromuxcs npeacTaBieHbl B Y MM 1o guctuIuivHe.

7.4 MeToauyecKue MaTepuaJbl, onpeaeJsioiniue npoueaypbl olleHUBAHUS 3HA-
HU, yMEHNH, HABBIKOB M (MJIM) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIUX ITAT bI
¢dopmupoBaHusi KOMIETEHIIMA

[Ipouienypsl olleHWBaHUS 3HAHUM, YMEHUMN, HABBIKOB U (MJIM) OMbITA JEATEILHOCTH,
XapaKTepU3yIOMMX ATarnbl (OPMHUPOBAHUS KOMIIETCHIIUN, PETYIUPYIOTCS CIEIYIOITUMU
HOPMATHBHBIMH aKTaMU YHHUBEPCHUTETA:

— monoxxernue 11 02.016-2018 O GamuIbHO-PEHUTHHTOBON CHCTEME OIICHWBAHUS pe-
3yJbTaTOB OOYUYEHHUS MO AUCHUIUIMHAM (MOAYJSIM) M MPAKTHUKaM MPU OCBOEHUU 00ydaro-
ITUMUCST 00pa30BaTEIBLHBIX IPOTPAMM;

— METOJMYECKHE yKa3aHHs, UCIIOIb3yeMbie B 00pa30BaTeIbHOM MPOIecce, YKa3aH-
HBIE B CIIMCKE JIUTEPATYyPHI.

s npomesicymounoi ammecmayuu 00y4aroujuxcs, IPpoBOJIMMON B BHJIE TECTUPO-
BaHUS, UCIIOIB3YETCS CIENYIoNas METOJAMKa OICHUBAHUS 3HAHWM, YMEHUW, HABBIKOB U
(wm) ombITa AesitenbHOCTH. B kaxkaom Bapuante KMM —16 3amanuii (15 BompocoB u of-
Ha 3a/1a4a).

Kaxxp1ii BEpHBIN OTBET OLICHUBACTCS CIICTYIONIUM 00pa3oM:

— 3aJlaHue B 3aKpbITON (hopMe —20aia,

— 3a7aHue B OTKPBITON popme — 2 Gaia,

— 3aJ[aHUe Ha YCTAaHOBJICHHUE MPABHJILHON TTOCIEOBATEIHPHOCTH — 2 0asuia,

— 3aJlaHie Ha YCTaHOBJICHUE COOTBETCTBUS — 2 Oaia,

— PpelIeHUEe KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1aun — 6 0asioB.

MakcuMaibHOE KOJIMYeCTBO 0aJIJIOB 3a TeCTHpOBaHUE —36 OaslIoB.

8 IlepeyeHb OCHOBHOH M JONMOJHHUTEJLHOH Y4yeOHOIl JuTepaTypbl, HEOOXO0 M-
MO 1151 0CBOCHMS JUCUHMIIUHbI
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8.1 OcHoBHasi yueOHas1 TuTEpaTypa

1. KiuynnukoBa, [O.B. MeTon KOHEUYHBIX 3JIEMEHTOB I MOJIECIMPOBAHUS
YCTPOUCTB M CUCTEM [DIEKTpOoHHBIA pecypc]: ydebHoe mocodue / FHO.B. Knynaukoga,
C.I1. MantokoB, M.B. AnukeeB.— Taranpor : OxHbiii (henepanbubiii yauBepcutet, 2019.
— 86 ¢. — Pexxum noctyma.— https://biblioclub.ru/index.php?page=book&id=577777.

2. Maxoskums, I'. A. [Ipumenenne MKD k pemennro 3amad MexaHuku aegopmupye-
MOTO TBEpPJOTO Tela [DIEeKTpOHHBIA pecypc]: ydeOHoe mocobme / I'. A. MakoBkwuH,
C. I0O. JIuxaueBa. — Hmxuuit HoBropoa: Huxkeropoackuili rocy1apCTBEHHBIN apXUTEKTYP-
Ho-cTpouTenbHbii yHUBepcutTeT (HHI'ACY), 2012. — Y. 1. — 72 ¢. — Pexum gocryna. —
https://biblioclub.ru/index.php?page=book&id=427425.

3. MyxytaunoB, A.P. OcHoBsl npumenenust Autodesk Inventor ans pemenus 3agau
IPOEKTUPOBAHUS M MOJICTTUPOBaHUS [ DIEKTPOHHBIN pecypc]: yuebHoe nocodue/ A.P. My-
xytauHoB, C.A. SIanueB. — Kazanb: KazaHckuii Hay4yHO-MCCIEI0BATENBCKUNH TEXHOJIOTU-
yeckuit  ynuBepcuter (KHUTY), 2016. — 140 <c¢. // Pexum poctynma -—
https://biblioclub.ru/?page=book&id=560921&razdel=276.

4. Ily3zanoB, A. B. MnxenepHsiid ananu3 B Autodesk Simulation Multiphysics
[DnexTpoHHBIN pecypc]: MeToauyeckoe pykoBoicTBo / A. B. Ily3anos. — M.: JIMK
IIpecc, 2012. — 912 c¢. — Pexxum pocrtyma. —
https://biblioclub.ru/index.php?page=book&id=260212

5. Byiinaues, C. K. OcHOBBI IporpaMMUpOBaHus Ha si3bike Python [DnekTpoHHbI#H
pecypc]: yaeonoe mocobue / C. K. byitnaues, H. 10. Bokiar. — Exatepun0ypr : U3 aa-
TEIBCTBO Y panbcKoro yuuBepcurera, 2014. — 92 c. — Pexxum gocrymna. —
https://biblioclub.ru/index.php?page=book&id=275962

6. Komokonpaukosa, A. 1. Word 2019: Teopus u npakTuka: B 2 4acTax [DJIEKTpOH-
HBI pecypc]: yuebHoe ocobue / A. 1. KonokonbankoBa. — MockBa ; bepnun : Jlupexr-
Menmua, 2020. - 4. . — 337 ¢ — Pexum  pgocryma. —
https://biblioclub.ru/index.php?page=book&id=595446

8.2 JlomoyiHUTeJIbHAN Y4eOHas JJUTEpaTypa

4. ®opmanes, B. @. UucneHnHnsle METObI [DJIEKTPOHHBIA pecypc]: yuyeOHoe Moco-
oue / B. ®. ®opmanes, . JI. PeBuznukos. - M.: ®uzmatiut, 2006. - 399 c. // Pexum no-
cryna -http://biblioclub.ru/index.php?page=book&id=69333.

5. dexay, XK. MeTo KOHEUHBIX JIIEMEHTOB [ DIEKTPOHHBIN pecypc]: yueObHoe
nocobue / XK. Jlexny ; mox pea. H. H. fluenxo ; nep. ¢ ¢pp. b. U. KBacora. — M.: Mup,
1976. — 95 c./l — Pexxum noctyma —https://biblioclub.ru/index.php?page=book&id=456946.

6. Konokonsaukona, A. 1. Word 2019: Teopust u npaktuka: B 2 4acTsax [DJIEKTpOH-
HBII pecypc]: yueOHoe nocooue / A. . KonokonbaukoBa. — MockBa ; bepnun : Jlupekt-
Menua, 2020. - U . — 337 ¢ — Pexum  pgocryma. —
https://biblioclub.ru/index.php?page=book&id=595446

8.3 IlepeyeHb MeTOAUYECKUX YKA3ZAHUI
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1. MoaenupoBanue B MaTepuanoBeneHuu (1 yacTh) [DIEKTpOHHBIN pecypc]: MeTo-
JIMYECKHE yKa3aHUsl K BBIMOJHEHHUIO JTAOOPATOPHBIX PadOT AJid CTYACHTOB HAlpaBICHUS
noarotoBku 28.03.01 «HaHoTexHOMOTMM M MUKpOCUCTEeMHas TexHuka» / FOro-3arm. roc.
yH-T; cocT.. Ky3pko A.B., Ky3semenko A.Il., Ky3sko A.E., Ilyrauesckuii M.A., Kouypa
A.B., Pomnonos B.B. — Kypck, 2022. — 68 c.

2. MonenupoBaHue B MaTepuagoBeaeHnn (2 4acTh) [DIEKTPOHHBIN pecypc]: MeTo-
JIMYECKHE yKa3aHUsl K BBIMOJHEHHUIO JTAOOPATOPHBIX PadOT AJi CTYACHTOB HAlpaBICHUS
noarotoBku 28.03.01 «HanoTexHOmornn m MukpocucteMHasi TexHuka» / KOro-3arm. roc.
yH-T; cocT.: Ky3pko A.B., Ky3smenko A.IlL., Ky3pko A.E., Ilyraueckuiit M.A., Kouypa
A.B., PonuonoB B.B. — Kypck, 2022. — 69 c.

3. MonenupoBaHie B MaTepUaIOBEACHUH [DJIEKTPOHHBIN pecypc|: METOANYECKHUEe
yKa3aHUs K BBITOJHEHUIO MPAKTUYECKUX PAOOT JJIsl CTYJICHTOB HAIPaBJICHUS MMOATOTOBKU
28.03.01 «Hanorexnosnorun u MUKpocucteMHas Texuuka» / FOro-3arm. roc. yH-T; COCT.:
Kyspko A.B., Ky3smenko A.IL., Ky3pko A.E., Ilyrauesckuii M.A., Kouypa A.B., Poauo-
HOB B.B. — Kypck, 2022. — 37 c.

4. MoaenupoBaHH€ B MAaTepHAIOBEACHUU [DIEKTPOHHBIA pecypc|: METOIUYECKUe
PEKOMEHJAIMK IO BBIMOJHEHUIO KYPCOBBIX MPOEKTOB CTYJICHTAMU HaIpaBJICHUS MOJTO-
ToBkH 28.03.01 HanoTexHonormu u MukpocucremHas TexHuka/ FOro-3am. roc. yH-T;
coct.: Ky3pko A.B., Ky3pko A. E., Ky3semenko A.Il. — Kypck, 2022. - 11 c.

5. MonenupoBaHie B MaT€pUAIOBEACHUH [DIIEKTPOHHBIN pecypc|: METOAMYECKHUE
PEKOMEHJAIMU NIl CAMOCTOSITEIbHOM pPaOOThl CTY/IEHTOB HAMpPAaBJICHUS MOATOTOBKHU
28.03.01 «Hanorexnonorun u MuUKpocucremMHas Texuuka» / FOro-3am. roc. yH-T; COCT.:
A.B. Ky3bko. — Kypck, 2021. — 13 c.

8.4 JIpyrue y4eOHO-MeTOAUYECKHE MATEPUATIBI

OtpacieBble HAyYHO-TEXHUUECKHUE KYpHAJIbl B OMOIMOTEKE YHUBEPCUTETA:
HaHoTexHoI0rHu: HayKa U MPOU3BOJICTBO

9 IlepeyeHb pecypcoB HH(P)OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX /IJI1 OCBOCHUS M CIUIIUHbI

1. http://www.strf.ru/ - Uateprer- nznanne «Hayka u texaonorun Poccun — strf.ruy

2.http://www.nanometer.ru/ -caiit "Hanomerp"

3. http://www.rusnano.com/ - I'pynma POCHAHO

4. https://thesaurus.rusnano.com/wiki/ — CiioBaph HAHOTEXHOJOTHISCKUX U CBSI3aH-
HBIX C HAHOTEXHOJOTHUSMH TEPMUHOB.

5. http://biblioclub.ru - 3nexTpoHHO-OMOMMOTEYHAs CHUCTEMa «YHUBEPCHTETCKAS
OMOIMOTEeKa OHJTATHY.

6. https://phys.org/ - HOBOCTH HayKu, MCCIIEIOBAaHUN W TeXHOJOTHi (press release
on-line).

7. http://www.consultant.ru - OdunuaneHblii cait komnaHud «KOHCYJIbTaHT
[Timrocy.

8. http://window.edu.ru - EquHoe okHO J0cTyma K 00pa30BaTeIbHBIM PECypCaM.
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9. http://www.ansys.com/- ANSYS User Guide ver 11. 2007

10. http://www.comsol.com/-Comsol Multiphysics

12. https://www.libreoffice.org/discover/calc/ -Calc - 3to OecruratHass mporpamMma
JU1st pabOTHI C AIEKTPOHHBIMU TaOIHUIIAMHU.

13. https://www.femm.info/wiki/HomePage - FEMM - 310 nporpamMMHBIii makeT Ha
0a3e MeTo/1a KOHEYHBIX AJIEMEHTOB ISl PEIICHUSI IBYMEPHBIX INIOCKUX U OCECUMMETPHU-
HBIX 33]1a4 MAarHUTOCTATUKH U DJIEKTPOCTATUKH.

14. http://www.agros2d.org/ — Agros2D — 3To mporpaMMHBIH IMaKET ¢ OTKPHITHIM
UCXOJTHBIM KoAOM st yucieHHoro pemieHuss (MKD) aBymepHbIX CBs3aHHBIX 3a/1a4
(Multiphysics) B TEXHUUYECKUX JUCITUTIIINHAX.

15. https://www.autodesk.ru/products/inventor/overview — Autodesk Inventor — cu-
CTEMa TPEXMEPHOIO TBEPAOTEIBHOIO M MOBEPXHOCTHOIO MapaMETPUUECKOr0 MPOEKTUPO-
Bauus (CAIIP) komnannu Autodesk, nmpennazHaveHHas [y Co3AaHus MU(POBBIX MPOTO-
TUIIOB MPOMBIIUIEHHBIX U3ETUI

16. https://replit.com/languages/python3 — oHIaHH-KOMIHIATOP U HMHTEPIPETATOP
Python.

17. https://www.python.org/ — odunmansabii caiit Python (BeICOKOYypOBHEBOTO-
sI3bIKA MPOTPAMMHUPOBAHUs OOIIET0 HA3HAUCHHS C TUHAMUYECKOW CTPOrod TUMHU3AIuend 1
ABTOMATHYECKUM YIIPABJICHUEM MaMATHIO)

10 MeToauyeckue yKkazaHus JJIsl 00y4alOIIUXCHA MO OCBOEHHIO M CHUTIMHBI

OCHOBHBIMHM BHUJAMHU ayJUTOPHONU pabOTHI CTYJEHTA MPH HU3YUYCHUH JUCUUTLIUHBI
«MogenupoBaHue B MaTEPHAIIOBEICHUN)» SIBISIOTCS JICKIUU, JIA0OPATOPHBIC 3aHSTHSL.
CTyneHT He UMEET MpaBa MPOITYCKATh 3aHATHS 0€3 YBAKUTEIbHBIX MPUYHH.

Ha nexuusix uznararoTrcs ¥ pa3bsCHSIIOTCS OCHOBHBIC TOHSTHSI TEMBI, CBS3aHHBIC C
HEl TEOPETHYECKHE W MPAKTHUYECKUE MPOOJIEMBI, JAIOTCS PEKOMEHJAIUU JIJIsi CaMOCTOSI-
TeIbHOU paboThl. B X0/€ JeKIUK CTYyIeHT AOJKEH BHUMATEIBHO CIYIIATh U KOHCTICKTH-
pOBaTh MaTepHAIL.

N3yuenue Hanbosee BaXKHBIX TEM WM Pa3leioB JUCITUIUIMHBI 3aBepIIaroT gadbopa-
TOPHBIE 3aHATHSA, KOTOPBIC OOECIIEUYMBAIOT KOHTPOJIb MOJATOTOBJICHHOCTH CTYJACHTA; 3a-
KpeIyieHue Y4eOHOro MaTepHalia; MpUOOPETCHHUE OIbITAa YCTHBIX MYOJIHYHBIX BBICTYILIC-
HUH, BEJICHHUS TUCKYCCHHU, B TOM YHUCJIC apTyYMEHTAIIMU ¥ 3alIUThI BBIABUTAEMBIX ITOJIOXKe-
HHU U TE3UCOB.

JlaGopaTopHOMY 3aHSITHIO MPEIIECTBYET CAMOCTOSITeNIbHAs paboTa CTyeHTa, CBS-
3aHHAs ¢ OCBOCHUEM MaTepuala, MOJy4YeHHOTO Ha JIEKIUSIX, 1 MaTepUajioB, U3JI0KEHHBIX
B yueOHUKaX M YYEOHBIX MOCOOUSIX, a TaKXKe JUTEpaType, PEKOMEHIOBAHHON TPETO/IaBa-
TEJIEM.

[To cormacoBanuio C MpenoAaBaTEIeM WIH IO €ro 33JlaHUI0 CTYACHTHI TOTOBST pe-
depaTsl IO OTAETBHBIM TeMaM JTUCHIUILINHBI, BHICTYMAIOT HA 3aHATUAX C Jokiaagamu. Oc-
HOBY JIOKJIQJIOB COCTAaBJISIET, KaK IMPaBWIJIO, COACPKAHHME IOJTOTOBJICHHBIX CTYIACHTAMU
pedeparos.
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KauectBo yueOHOU pabOThI CTYJEHTOB MpenoaBaTelb OLIEHUBAET MO pe3yJbTaTaM
TECTUPOBAHUS, COOECETOBaHNS, 3aIUTHl OTUETOB O JTAOOPATOPHBIM padoTaM, a TaKxKe I0
pe3ynbTaTam JT0KJIaI0B.

[IpenonaBarens yke Ha MEPBBIX 3aHATHIX OOBICHSICT CTYACHTAM, Kakue (HOpPMBI
oOy4eHHS CIeayeT UCIOIb30BaTh IPU CAaMOCTOATEILHOM M3YYEHUH TUCIUTLIUHBI « Moje-
JUPOBAaHKE B MaTEPUATIOBEACHUNY: KOHCIICKTUPOBAHNUE YUECOHOU JINTEPATYpPHl U JICKITUH,
COCTABJICHHE CIIOBAPEU IMOHATUM U TEPMUHOB U T. II.

B nporecce o0yueHus mpenofaBaTed UCIOJB3YIOT aKTUBHBIE (OPMBI pabOTHI CO
CTYJIEHTaMU: YTCHHE JIEKIIU, MPUBJICYEHUE CTYJECHTOB K TBOPUYECKOMY MPOLIECCY Ha JIEK-
USX, OTPAOOTKY CTyJEHTaMH MPOIYIICHHBIX JEKIUH, y4acThe B TPYNIOBBIX U WHIUBU-
IyallbHBIX KOHCYJbTaluax (cobecenoBanuu). DT (HOPMBI CIIOCOOCTBYIOT BBIPAOOTKE Y
CTYJICHTOB yMEHHS paboTaTh ¢ Y4eOHUKOM U JUTeparypoi. M3ydyenue nurepaTypsl Co-
CTaBJISIET 3HAYUTENbHYIO YaCTh CAMOCTOSATEIBHON paboThl CTyJeHTa. DTO OOJBIION TPY/I,
TpeOYIOIIMH YCUINH 1 JKellaHUus CTyjaeHTa. B camom Havane pa®oThl HAJ KHUTOM BaXKHO
OTIpEICTUTH 1IeNIb U HaIpaBlieHUue 3TON paboThl. [IpounTanHOE cleayeT 3aKpenuTh B Ma-
Mata. OTHUM U3 IPUEMOB 3aKPETUICHUSI OCBOCHHOTO MaTepHuaia SBISICTCS KOHCIIEKTHPO-
BaHHe, €3 KOTOPOTO HEMBICTMA Cepbe3Has padoTa Hal auTepaTypoil. CucteMaTuyeckoe
KOHCIICKTUPOBAHUE TTOMOTAET HAYYUTHCS MPABHIILHO, KPAaTKO M YETKO HM3JIaraTb CBOMMH
CJIOBaMHM MPOYUTAHHBINA MaTEpHAIL.

CamMocTosTeNnbHY0 paboTy ClIelyeT HAUMHATh C MEePBbIX 3aHATHH. OT 3aHATHUSA K 3a-
HSITUIO HYXHO PETyJISIpHO MPOYUTHIBATH KOHCIEKT JICKIIUN, 3HAKOMHUTHCS C COOTBETCTBY-
IONMMU pa3fieaMi Y4eOHUKa, YUTaTh U KOHCTIIEKTUPOBATh JIUTEPATYPy MO KAKIO0N TeMe
muciuIuinebl. CaMocToATeNnbHas padoTa JaeT CTyIeHTaM BO3MOXXHOCTh PAaBHOMEPHO pac-
MpPEACUTh HArpy3Ky, CHOCOOCTByeT Oosiee TiyOOKOMY M Kaue€CTBEHHOMY OCBOCHUIO
yueOHOTO Matepuaina. B ciaydae HEOOXOTUMOCTH CTYIEHTHI OOpaIaloTCs 3a KOHCYJIbTa-
IMel K MPernojaBaTesio Mo BOIpocaM JUCHUILTHHBI « MoaenupoBaHue B MaTepuaaoBeie-
HUW» C [IETTbI0 OCBOCHUSA U 3aKPETICHUSI KOMIIETEHITUH.

OcHOBHas 1IETb CAMOCTOSITEIHPHOM PabOTHI CTYACHTA NMPU M3YYCHUH TUCITUTITMHBI
«MopaenupoBaHue B MaTEPHATIOBEACHUN» - 3aKPEIUTh TCOPETUUCCKUE 3HAHMS, TIOTyUCH-
HBbIC B MPOIECCE JICKIIMOHHBIX 3aHITHH, a TakXke CPOPMUPOBATH MPAKTUUECKUE HABBIKH
CaMOCTOSITENILHOTO aHalIn3a 0COOCHHOCTEH TUCITUTUINHEI.

11 MepeyeHb MHGPOPMANMOHHBIX TE€XHOJOTH, HCMOJIb3yeMbIX NPH OCYIECTB-
JIeHMH 00pa30BaTeJbHOr0 Mpolecca MO0 IMCHUILJIMHE, BKJIKYAs IepeYyeHb IPo-
rPaMMHOro odecrnevyeHusi 1 UHPOPMANMOHHBIX CIHPABOYHBIX cCHCTeM (MpU Heo0XO-
AMMOCTH)

Omnepannonnas cuctema Windows

Antusupyc Kacnepckoro (niu ESETNOD)

LibreOffice — oducHebIi makeT (CBOOOAHOE IPOrpaMMHOE 00eCIICUCHHE)

Libreoffice Calc - ato OecriatHas mporpaMma ajist pabOThI C 3JCKTPOHHBIMH Ta0-
JUIIAMH.

ANSYS — ynuBepcanpHast mporpaMmHasi CuCTeMa KoHeYHO-3JeMeHTHOro (MKD)
aHanu3a (kommepueckoe 110)
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Comsol Multiphysics — nporpaMMHBIii KOMILJIEKC JJIs HHKEHEPHOT0 aHaIM3a METO-
JIOM KOHEYHBIX-3JIEMEHTOB.

FEMM - sTo nporpamMmHbIil nakeT Ha 6a3e METO/1a KOHEYHBIX AJIEMEHTOB IS pe-
IIEHUS ABYMEPHBIX INIOCKUX U OCECUMMETPUYHBIX 33]1a4 MArHUTOCTATUKU U 3JIEKTPOCTA-
THKH.

AQros2D — 3To mporpaMMHBI TAKET C OTKPHITHIM HCXOIHBIM KOJIOM JUISI YUCJIEHHO-
ro pemenns (MKD) aBymepHbIX cBsi3aHHBIX 3a7a4 (Multiphysics) B TEXHUYECKHUX AUCIIU-
IJIMHAX.

Autodesk Inventor — cucrema TpEXMEPHOTO TBEPIOTEIBHOTO M TOBEPXHOCTHOTO
napametpudeckoro npoekrupoBanus (CAIIP) kommanuu Autodesk, npenHa3zHaueHHAs
JUTSL CO3/1aHUsI IU(PPOBBIX MPOTOTUIIOB TPOMBITIIUICHHBIX M3EIUN

Python — BeICOKOYPOBHEBBI#T SI3bIK IPOTPAMMHUPOBAHUS OOIEr0 HA3HAYCHHS C JTH-
HAMUYECKON TUMHU3alUe 1 aBTOMATUYECKUM YIIPABICHUEM MaMSThIO

12 Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOM A OCylIeCTB-
JieHUsl 00pa30BaTeIbHOI0 MpoIecca Mo JUCIUIIHHE

YdeOHast aynuTopus IJs MPOBEICHUS 3aHITHHA JIGKIIMOHHOTO THIA M KOMIBIOTEP-
HBIN KJIacC, OCHAILICHHbIC Y4EOHOW MeOeNblo: CTOJbI, CTYJbs MJi1 O0y4YarolIuxcs; CTOJ,
ctyn ans npenoaasarens; gocka. OC5121 IIpoekTop MyabTHMEIUIHBIN ¢ SKpaHoMm INFO-
cus in2102 ¢ skpanom Braun Photo Technik Standart 155x155 cm (B koMIuiekTe ¢ kabe-
aem VGA 5M u mepexomnukom). Mobwmisnbii [TIK ACER"Aspire 5720-102G16Mi
(32032). TIlepconanbubie kommbroTepsl IIK S1155 Intel 13  (IntelRH67/i3-2130
3/40GHz/DDR  111-4Gb/HDD SATA 1l  320Gb/DVD+R/RW/450Bt/xnaBuarypa,
MbIb/23”LCD Samsung B2330(ZKFV)), roxa Beimycka 2011, 15 .

13 Ocob0eHHoCcTH peaju3aluy IMCHUIIMHBI 1JIs1 HHBAJIUIOB H JIMI[ C OTPaHHU-
YeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSA

[Tpu oOy4eHuu UL ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3710POBBSI YUUTHIBAIOTCS UX
WHIUBUyallbHbIE TIcuXOo(du3ndyeckue ocodeHHOCTH. OOydyeHrne MHBAIMIOB OCYIECTBIIS-
€TCSl TaKe€ B COOTBETCTBHM C WHIUBUIYAJIbHOM NMPOrpaMMoi peadWIMTaluy WHBaIuAa
(TIpu HAJTUYMH).

na auy ¢ Hapywenuem ciyxa BO3MOXKHO MpeIOCTaBlIeHne yueOHOM HHpOopMaluu B
BU3yallbHOU (popme (KpaTKuii KOHCIEKT JISKIIHI;TEKCThI 3aJlaHnii, HalleYaTaHHbIC YBEIIU-
YeHHBIM MIPU(PTOM), HA ayJUTOPHBIX 3aHATHSAX JOIYCKAETCs MPUCYTCTBHE aCCUCTEHTA, a
TAKKECYPAONEPEBOJUUKOB U TU(DIOCYpAOTIEPEBOIUMKOB. TeKylUii KOHTPOJIb ycCIieBae-
MOCTH OCYIIECTBJISIETCSI B MHUCbMEHHOM (popMme: 00ydaromuiics MUCbMEHHOOTBEYAET Ha
BOIPOCHI, TUCHMEHHO BBITIOJHACT MpakThuyeckue 3aganus. Joxmnan (pedepar) Takke Mo-
KeT OBbIThb IpPEJCTaBICH B MUCBMEHHOW (opme, MpU 3TOM TpeOOBAHUA K COAEPIKAHUIO
OCTalOTCA TEMH K€, a TPeOOBaHMS K KAUeCTBY M3JIOKEHHUSI MaTepuana (MMOHATHOCTh, Kaye-
CTBO PEYH, B3aUMOJAEUCTBHUE C ayJUTOPHEN U T. 1.) 3aMEHSIIOTCSI Ha COOTBETCTBYIOIIHE
TpeOOBaHMUsI, MPEABABISIEMbIE K MUCbMEHHBIM padoTaM (KauecTBO O(OPMIICHUS TEKCTa U
CIUCKA JINTEPATypbl, TPAMOTHOCTb, HAJIMYME WILTIOCTPALMOHHBIX MATEpUATIOB U T.1.).
[IpomexxyTouHast aTTecTalus JIjs JUL ¢ HAPYIIEHUSIMU CITyXa MPOBOAUTCS B TUCbMEHHOMN
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dbopmMe, Mpu 3TOM HUCHOJIB3YIOTCS 00IIMe KpuTepuu oleHuBaHud. [Ipu HeoOXoaumocTu
BpEMSI MIOJTOTOBKHU K OTBETY MOXKET OBITh YBEJIUYECHO.

Jna auy ¢ napywenuem 3penusi NOMYCKAeTCs ayualbHOE MpeAocTaBiIeHne HHPOP-
Mallid, a TaKXe MHCIONb30BAHUE HA AyAUTOPHBIX 3aHATUAX  3BYKO3AMHCHIBAIOIINX
yCTpOHMCTB (AUKTOPOHOB | T.A.). JlomyckaeTcs MPHUCYTCTBHE Ha 3aHATHUAX ACCHCTEHTa
(TOMOIIIHKMKA), OKa3bIBAIOIIET0 O0YYaIOIIUMCSI HEOOXOIUMYI0 TEXHUYECKYIO TTOMOIIIb. Te-
KyLIMI KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIsAeTCs B ycTHOM (opme. [Ipum mpoBeneHumn
MIPOMEXYTOUHOM aTTeCTallly JIJIs JIUI] C HapyLICHHUEM 3pEHUS] TECTUPOBAHUE MOXKET OBIThH
3aMEHEHO Ha YCTHOE cOOece10BaHUe M0 BOMPOCAM.

na nuy ¢ ocpanuyeHHbiMU BO3MONCHOCHAMU 300pPO8bS, UMEIOWUX HAPYULeHUS
ONOPHO-08U2AMENbHO20 ANNApama, Ha ayJUTOPHBIX 3aHATHUSIX, & TAKKe MPHU MPOBEICHUU
pOLEyp TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTallii MOTYT OBbITh
IPEIOCTaBIEHbl HEOOXOJUMbIE TEXHUUYECKUE CPECTBA (MEPCOHAIBHBI KOMIBIOTEP, HO-
yTOyK WJIM JAPYTrOM TajpKeT); OMyCKAeTCsl MPUCYTCTBUE aCCUCTEHTa (aCCUCTEHTOB), OKa-
3BIBAIOIIETO OO0YYAOUIUMCSI HEOOXOJAUMYH0 TEXHUYECKYIO MOMOIb (3aHATh pabouee Me-
CTO, TIEPEABUTATLCSA IO ayJWTOPUH, MPOUUTATh 3aJaHue, O(POPMHUTH OTBET, OOIIATHCS C
MIPENO/IaBaATENIEM).
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14 JIucT 10m0THeHUH U U3MEHEeHM i, BHECEHHBIX B Ppa0041yI0 MporpaMmmy

AU CIMITIJIMHBI
Howmepa ctpanun OcHoBaHue as
Howmep uz- Bcero Ha- HU3MEHEHUS U TOJAMNUCH
u3Me- 3aMEHeH- AHHYJIMPOBaH- HO-
MEHEHU CTpaHUI] | Ta JIUIIa, TPOBOIMBIIIETO H3-
HEHHBIX HBIX HBIX BBEIX

MCHCHUS
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