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No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 Jleknuu 24 24 4acoB
2 [IpakTrueckue 3aHATUS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 56 56 4acoB
5 CamocTosiTenpHas paboTa 52 52 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

OK3aMeH: 2 ceMecTp
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
npuoOpeTeHne KOMIETEHUUH AJis OBJAJACHUS IJI0OANbHBIMU HH(MOPMALIMOHHBIMU DPECYpCaMH,
coBpeMeHHbIMU nakeTramu mozaenupoanuss COMSOL Multiphysics 1 ANSYS u aBromMatuzanuu Hayd-
HBIX UCCIICIOBAHUMN

1.2. 3ajaun AMCUMILINHBI

— O3HAKOMHUTBH CTYAEHTOB C METOJAaMU M CPEICTBAMHM KOMIBIOTEPHBIX TEXHOJOTUM B HAYYHBIX
HCCJIEI0BAHUSIX TPUOOPOCTPOUTETHHOM HAMPABIEHHOCTH, @ UMEHHO C:

— - KomnbroTepHbIM MOJEIMPOBAHUEM HAHOCUCTEM U MOJIYIPOBOJHUKOBBIX YCTPOMCTB;

— - KomnbroTepHbIM MOJEIUPOBAHUEM MUKPOIIEKTPOMEXAaHUUECKUX CUCTEM;

— - Pa3pa0oTkoil 1 onTUMH3AIUEHN STEKTPOHHBIX CUCTEM;

— - Pacuéramu CBY-¢punbtpos;

— - OcHOBaMHU MOJIETTMPOBAHUS AHTEHH;

— - OcHOBaMH 31EKTPOTEXHUUYECKUX PACUETOB;

— - MonenupoBaHueM KaTylieK WHIYKTUBHOCTH;
- MopenupoBanueM Kabelel u JTUHUHN Tiepenad;
- MonenupoBaHueM CUCTEM OXJIKIEHUS dJEKTPOHHOTO 000PYIOBaHUS;

— - MexaHMYeCKUMU U TEPMHUUECKUMU KOHTAKTaMH;

— - TerioBbIM aHAIM30M KOHCTPYKIIHM;

— - IIpouyHoctHbIM aHanu3oM. MopanabHBIM, BHOPAIMOHHBIM W JUHAMHUYECKHUM aHalIM30M
KOHCTPYKLHI. PermennemM MexauCUUIUIMHAPHBIX 3a/1a4;

— - Pemenuem 3aay onTuMH3auy KOHCTPYKLIHM.

2. Mecto mucuunimnebl B ctpykrype OIIOII

Jucuunnuna «KommbrorepHble TEXHOIOTMU B HayyHbIX HccienoBaHusx» (b1.b.4) otHocurcs k
6moky 1 (6a3oBast 4acTh).

[TpenmecTBYIOMMUMI TUCIUATUTMHAME, (POPMHUPYIOIIMMU Ha4YaJ bHbIC 3HAHUS, SIBISIOTCS: AKTYyalb-
Hbl€ POOJIEMbI COBPEMEHHOM JIEKTPOHUKHU U HAHOAJIEKTPOHHUKH.

[TocnenyromumMu TUCHUIUIMHAMY SABJISIOTCSA: 3alUTa BBIMYCKHON KBaJM(UKALIMOHHOW padOTHI,
BKJIIOYAs MMOJI'OTOBKY K 3alllUTe M Hpouenypy 3ammThl, [Ipegnumiomuas npaktuka, [IpodeccuonanbHblii
AQHITIMUCKUM S13bIK, YDIyOJ€HHBI KypC AHITIMMCKOIO s3bIKa, OJIEKTPOMAarHUTHAasT COBMECTUMOCTb B
KOHCTPYKIMSIX OOPTOBOM KOCMHUYECKOH pasnoanmnapaTypsl.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OK-1 criocoGHOCTBIO UCTIONIB30BaTh MHOCTPAHHBIHN S3BIK B PO ECCHOHAIBHON cdepe;

— OIIK-2 cnocoOHOCThIO UCHOIB30BaTh PE3YJAbTaThl OCBOEHUS TUCUUIUIMH MPOTrpaMMbl Maru-
CTpaTyphl;

—  OIIK-5 rotoBHOCTBIO OQOPMIIATH, IPEACTABIATh, TOKIABIBATh U APIYMEHTUPOBAHHO 3allld-
11aTh PE3yJbTaThl BBIMOJIHEHHON paboThI;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HaTh MeTonpl oUCKa U IJI00aIbHbIE CUCTEMBI MOMCKAa HaydyHOUW uH(opmanuu. MeToasl u
CHUCTEMBbI KOMIIBIOTEPHOI'O MOJICIMPOBAHMSI U CUMBOJIBHBIX BBIYMCICHUIN

— yMerb OOOCHOBaHHO BHIOMPATh U MPUMEHATH CHCTEMBI IMOMCKA M MOAETHPOBAHUS U TIpEI-
CTaBJIATh PE3YJAbTAThl HAYYHBIX M HAYYHO-TEXHMYECKUX MCCIEIOBAaHUM C IOMOIIBIO COBPEMEHHBIX
KOMIBIOTEPHBIX U HH(POPMAITMOHHBIX TEXHOJIOTHIA

— BJaaaerb HaBblkamu co3faHus U peJaKTUPOBAHUS HAyYHOW M HAyYHO-TEXHUYECKOW MHQOp-
Malll{, UCHOJIb30BAHUS CUCTEM MOJAEIMPOBAHUS U CHUMBOJIBHBIX BBIUYUCIEHHH /A1 COOCTBEHHBIX Hayd-
HBIX, HAyYHO-TEXHUYECKUX HCCIIEA0BAaHUN

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bubl yueOHOM nesTeNbHOCTH Bcero gacos CemecTpsl
2 ceMecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 56 56
Jlexuu 24 24
[IpakTuyeckue 3aHATUS 16 16
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 52 52
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 30 30
CaMocTosTeNbHOE N3yYEHUE TEM (BOIIPOCOB) 22 22
TEOPETUYECKOI YacTu Kypca
Bcero (6e3 ax3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIibs 4.0 4.0
5. Conepxxanue IMCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUAbI 3aHATHI
Pazniensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tabmumma 5.1 — Pa3enbl AUCIUTUIMHBI U BUBI 3aHATHI
Bcero
Mpax. | Jla6. Cany, | 13COB dopMupyeMbl
HazBaHus pa3aenoB 1UCHUIUIUHBI Jlek., u (Ge3 e
3aH., 9 | pab., 4 | pab., q
9K3aMe | KOMIIETEHIIUU
HA)
2 cemecTp
1 OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUI 3 0 0 8 11 OK-1, OIIK-2,
OIIK-5
2 KoMnbIOTEpHOE MOJIETUPOBAHUE HAHO- 2 0 0 8 10 | OK-1, OIIK-2,
CUCTEM U IIOJIYIIPOBOAHUKOBBIX OIIK-5
YCTPOMCTB
3 KoMIbIOTEPHOE MOJIETUPOBAHUE MU~ | 0 0 8 9 OK-1, OIIK-2,
KPOAJIEKTPOMEXaHUYECKUX CUCTEM OIIK-5
4 Pa3zpaboTKa ¥ ONITUMHU3AITUS JIEKTPOH- 1 0 0 2 3 OK-1, OIIK-2,
HBIX CHUCTEM OIIK-5
5 Pacuére CBY-¢punsTpoB 1 0 0 2 3 OK-1, OIIK-2,
OIIK-5
6 OCHOBBI MOJCIMPOBAHUSI AaHTCHH 1 0 0 2 3 OK-1, OIIK-2,
OIIK-5
7 OCHOBBI EKTPOTEXHUUECKUX paC- 1 0 0 2 3 OK-1, OIIK-2,
4ETOB OIIK-5
8 MonenupoBaHue KaTylek HHAYKTUBHO- 1 0 0 2 3 OK-1, OIIK-2,
CTH OIIK-5
9 MopenupoBanue kabenen U TMHUI 1 0 0 6 7 OK-1, OIIK-2,
nepeaayd OIIK-5
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10 MoaenupoBaHUE CUCTEM OXJIKICHUS 2 4 0 2 8 OK-1, OIIK-2,
3JIEKTPOHHOTO 000PYIOBaAHUS OIIK-5
11 Mexanu4eckue v TepPMUYECKHUE KOH- 2 0 0 2 4 OK-1, OIIK-2,
TaKThI OIIK-5
12 Tennosoii aHaau3 2 4 4 2 12 |OK-1, OIIK-2,
OIIK-5
13 [IpounocTHO ananu3. MoaanbHbIH, 4 8 10 4 26 |OK-1, OIIK-2,
BUOPAITMOHHBINA U JUHAMUYECKHUIN aHAIIU3 OIIK-5
KOHCTPYKLMI. MexXaucuuIanHapHbie 3a-
Jaqn
14 ITpumepsl pelieHus 3aja4d ONTUMHU3a- 2 0 2 2 6 OK-1, OIIK-2,
105051 OIIK-5
Hroro 3a cemectp 24 16 16 52 108
Hroro 24 16 16 52 108
5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIHSAM)
ConeprkaHue pa3iesoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseioB JUCIUILIAH (TI0 JISKIIHSIM)
ConepxaHue pasziesioB TUCHUIUIMHEI (o | TpyaoemkocTs, | DopMupyembie
HaszBanus paznenos AP pasit AHen ( Py ’ PMHIDY
JICKIIHSIM) q KOMIIETCHITUN
2 cemecTp
1 OcHOBBI - cTopus u nepcrnekTuBbl pa3BUTHSA 3 OK-1, OIIK-2,
KOMIIBIOTEPHBIX KOMIBIOTEPHBIX TEXHONOTU;- Cymep- OIIK-5
TEXHOJIOTU KOMITBIOTEPHOE MojieupoBanue;- [Ipencka-
3aTeNIbHOE MOJIETUPOBAHUE CIIOKHBIX CH-
cTeM;
Hroro
2 KommnbroTepHOE - KomniproTrepHoe MozienupoBaHie HAHOCH - 2 OK-1, OIIK-2,
MOJCIUPOBaHUE creM;- MonenrpoBaHue MoJryIpoBOHU- OIIK-5
HAHOCHCTEM U KOBBIX YCTPOMCTB: IIOJIEBOIO TPAH3UCTOPA;
MOJYIIPOBOJHUKOBBIX | poTommona (MynbTu(U3uKa);
YCTPOMCTB Vrtoro 2
3 KoMmnbrOTEpHOE - Monpenupoaane MOMC B COMSOL 1 OK-1, OIIK-2,
MOJIEIIMPOBAaHUE Multiphysics;- Onucanue pu3ndecKux uH- OIIK-5
MHUKpOD3JIEKTpOMeXaHuy | Tepdeiico 11 MmoaenupoBanus MOMC
€CKHUX CUCTEM YCTPOUCTB;- Pacuér anekTpocTaTtnyecku
BO30YXKIaeMOTO KaHTHJIeBEPa;- Monenupo-
BaHUE bE303JIEKTPUUECKUX YCTPOUCTB.
Hroro 1
4 Pa3zpaboTka u - MopenupoBaHue 3JIeKTPUUECKUX U Mar- 1 OK-1, OIIK-2,
ONTUMHA3AINA HuTHBIX nosieit B AC/DC-cucrtemax;- Pa3zpa- OIIK-5

OJICKTPOHHBIX CUCTEM

060TKa (pUIBTPOB, aHTEHH U BOJTHOBOJIOB B
MUKPOBOJHOBOM U ONTUYECKOM JHAara3oHe;-
Me:xucuuIUIMHapHOE MOJIEIMPOBaHHE
anekTpoMexaHndeckux cucteM (MOMOC) u
IIbE302JICKTPUYECKUX YCTPOUCTB;- [Ipumene-
Hue [10 COMSOL s ananu3a noiaynpo-
BOJTHHKOBBIX CUCTEM.
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Hroro

5 Pacuéret CBY-
(bunpTpOB

- noctpoenue u umnopt CAD- u ECAD-reo-
METPHIi;- 3aJlaHKE TTOPTOB;- ONUCAHUE TOH-
KHUX CIIOEB METAJUTU3AIUH;- YIET MyIbTUDU-
3u4eCcKuX 3P HEKTOB;- OrpaHUYCHUE pacyeT-
HOI 00J1acTH M Mcnoib3oBanue PML;- mo-
CTPOEHUE KAaYECTBEHHOM CETKH;- YCKOPEHUE
pacyeToB B YaCTOTHOM 00JacTH;- aHAIIU3 U
AKCHOPT MATPHIL S-IapaMeTPOB U JUarpaMm
Cwmura.

Hroro

OK-1, OIIK-2,
OIIK-5

6 OCHOBBI
MOJICTTUPOBAHUS
AHTEHH

- YacTOTHBIE XapaKTEepPUCTHKH S-TIapaMeTPOB
u umrenanca;- luarpammsl Cmuta;- Mecne-
JIOBaHUE COTIIAaCOBaHMsI;- PacueT moneii B
nanpHel 30He, onpeaenenne KodpduureHTa
HanpasieHHoro aelictBus (Directivity) u ko-
s dunuenta ycunenus (Gain);- [lpuHuumns:
WCTIOJIb30BaHMsI CHUMMETPHH;- MonenpoBa-
HHUE aHTEHH B peXXHUMe puéma u KOMILUIEKC-
HBIX PAacYETOB CUCTEM Pa3HECEHHBIX B IPO-
CTPAHCTBE IPUEMHHUKOB U MEPEIATIUKOB,
OLIEHKH DJICKTPOMAarHUTHBIX HABOJIOK Ha CO-
CE/IHUE AHTCHHBI.

Hroro

OK-1, OTTK-2,
OI1K-5

7 OCHOBBI
ANEKTPOTEXHUIECKUX
pacyéroB

- Pacuérsbl 351€KTpOCTaTUYECKUX U PE3UCTUB-
HBIX YCTPOUCTB U CBSI3aHHBIX 3(P(PEKTOB;-
MopenupoBanue HHAYKTOPOB, TpaHCHOpMa-
TOPOB, IEKTPUYECKUX MAIIUH, TOCTOSHHBIX
MarHuTOB M JPYroro MarHUTHOTO 000PYIO-
BaHus;- VccnenoBanue cBsI3aHHBIX MEXIUC-
UIUTHHAPHBIX (P (PEKTOB: HATPEB U OXJIa-
YKJACHHE AJIEKTPOTEXHUKH (B T.4. [DKOYJIEB U
MHIYKIIMOHHBINA HarpeB), SJIEKTPHUECKUE
poOOM B AIIEKTPOTEXHUKE, YPPEKTHI B T1a3-
M€, TPACCUPOBKY 3apsDKEHHBIX YaCTHIL, HJICK-
TpoMexannyeckue 1 MOMC-cucremsl.

Hroro

OK-1, OIIK-2,
OIIK-5

8 MoznenupoBanue
KaTyliex
UHAYKTUBHOCTHU

- DIIEKTPOTEXHUYECKOE MOJIEIMPOBAHKE B B
COMSOL Multiphysics;- TexHuku Mmoaenu-
pOBaHUA UHAYKTOPOB;- IIpocTenmuii nHaYyK-
top (DC u AC ananu3);- MHOTOBUTKOBAs
katyika (OrpaHudeHue pacyeTHoi o61acTi
U UCNOJIb30BaHUE CUMMETpPHU);- JlonoaHu-
TEJIbHBINA (DYHKLIIMOHAT U IPUMEPHI.

Hroro

OK-1, OIIK-2,
OIIK-5

9 MopenupoBanue
Kaleye 1 JINHUHA
nepenayd

- Monenupoanue kabeneir B COMSOL;-
Pacuét xoakcuanbHoro Kabens;- Moaenupo-
BaHMe JJIMHHBIX JIMHKi;- CBUY-ananu3 nu-
HUM nepeaay.

Hroro

OK-1, OIIK-2,
OIIK-5
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10 MonenupoBanue - [Tpumepsl MOIETMPOBAHKS CUCTEM OXJIa- OK-1, OIIK-2,
CHCTEM OXJAXKICHUS JKJIEHUS SJIEKTPOHUKH U TEIUIOBOTO aHAIH- OIIK-5
3JIEKTPOHHOT'O 3a;- IHCTpyMEHTHI penieHus 3aa4 TeraoBo-
o0opynoBaHus ro ananu3za;- JIEMO: oxnaxnenue paguaTo-

pa.

Hroro
11 Mexanuueckue u - MaremaTnyeckue MOJEIN U METO/IBI pac- OK-1, OIIK-2,
TEPMUYECKHUE q€Ta KOHTAKTHOTO B3anuMoencTBusd;- KoH- OIIK-5
KOHTaKThI TaKTHOE TEPMUYECKOE COMPOTUBIICHUE;-

KoHTakTHOE 3IIeKTprUUYeCcKoe COMPOTHBIIE-

HHE;- Mexanndeckue KOHTakThl;- JJEMO:

Oxnaxnenue paauaropa;- JEMO: [Ixoynes

HarpeB JIEKTPUYECKOr0 BBIKIIOYATEIS.

Hroro
12 TennoBoit ananu3 |- YncineHHOE MOJENNPOBAHUE PA3INYHBIX OK-1, OIIK-2,

MEXaHHU3MOB MEpEeHOCca TEIJIOThI;- TenIoBoit OIIK-5

anamm3 B COMSOL Multiphysics;- Oxua-

JKIEHUE UHTErPaJIbHOM CXEMBI;- 3aTBEpAeBa-

HUE METaJlIa;

Hroro
13 IIpounocTHOMI - Monenu NTMHEWHBIX YIIPYTHUX, CBEPXYIIPY- OK-1, OIIK-2,
aHanu3. MojanbHblid, | TUX, YIPYTO-IUIACTUYHBIX, BA3KO-IUIACTHY- OIIK-5

BUOPAIIMOHHBIN U
JUHAMWYECKHUI aHaIu3
KOHCTPYKIIHH.
MexucuuIuIMHapHbie
3a1aun

HBIX U MOJI3YYHX MaTepuanos;- Bo3aMoxHo-
CTH JJ00aBJIEHHS CBOMX COOCTBEHHBIX MOJIe-
Jeil ¢ MOMOUIbIO BHEIIHUX MOANPOTrpamMM U
byHKIuMil;- MexaHnka KOHCTPYKIUHN B
COMSOL Multiphysics;- CraTnueckuii aHa-
nu3;- Jleopmariusi pe3MHOBOTO YIUIOTHUTE-
ns;- [Inactuueckast nedopmanus Ipu pacts-
»eHuH;- [lop30BaTenbckre MOIENH MaTepu-
asoB;- CTaTHUeCKHil aHaIu3 C TOMOIBIO
BHEIIHEH OMOIMOTEKH.

- [IpoBenenue uccnenoBanuii Ha cOOCTBEH-
Heie yactoThl (Eigenfrequency), B T.4. ¢ yue-
TOM JIeMIUpoBaHusL;- [ apMOHUYECKHe UC-
cienoBanus (Frequency Domain) juis pacue-
Ta YaCTOTHBIX OTKJIMKOB M XapaKTEPUCTHUK;-
Junamuueckuii ananu3 (Time Dependent)
Ha MPIJIOKECHHYIO K CUCTEME UMITYIILCHYIO
Harpysky, B T.4. HACTpOiiKa peraTesnei;-
WHCTpyMEHTBI M HACTPOUKH JU1sl 3P PeKTHB-
HOT'O MOJIJIBHOTO aHanu3a cucreM: Time-
Dependent Modal u Frequency Domain
Modal;- Yuér npennanpsikeHus 1 BpaleHus
(Prestressed Analysis), B T.4. UX BIMSIHUS Ha
YaCTOTHBIE XapaKTEPUCTHKH;- XapaKTepHbIe
AIIEMEHTHI TOCTOOPadOTKH, B T.4. BeIcTpOe
®ypse [Ipeodpazosanue (FFT), anumaruu
COOCTBEHHBIX MOJI, AarpaMMbl Kamberna.

Hroro
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14 TTpumepsl pemienns |- Pemenue oOpatHoi 3amaun B COMSOL 2 OK-1, OIIK-2,
3aJ1a4 ONTUMHU3ALNH Multiphysics;- MTHCTpyMEHTBI ONITUMH3ALIAN OIIK-5

B COMSOL Multiphysics;- OnTumuzamnus
TETUIOBOTO peXKUMa paboThl;- MUHMMHU3AUS
Macchl KOHCTpYKIMH;- [Tonbop GpyHkumu ans
MOJTYYECHHBIX paHee MPOU3BOJIBHBIX JaHHBIX.

Hroro 2

Hroro 3a cemectp 24

5.3. Paznenbl JMCHUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3ensl AUCIUTUIMHBI B MeXKAUCIUITNHAPHBIEC CBSI3U

Ne pasaciion HaHHOﬁ AUCHUIUIMHEIL, JJIS1 KOTOPBIX HCO6XO,HI/IMO HN3Y4YCHUC
O6€CHC‘II/IB3IOH_II/IX 1 o0ecreynBaeMbIX JUCHUITIINH

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

HaunmenoBanue
JOUCLUIIIINH

1 AxryanbHble
npo0IeMbI CoBpe-
MEHHOU 3JIEKTPOHU- + + + + + + + + + +
K{ ¥ HAaHOAJIEKTPO-
HUKH

[Tocnenyromue TUCIUIIITUHBL

1 3amura BbITyCK-
HOM KBanu(uKaIm-
OHHOM paboTHI,
BKJTIOYAs! TIOATOTOBKY
K 3alllUTE U NPOLEY-
Py 3aLUThI

2 IlpepnunomHas
MpaKTHKa

3 Ilpodeccuonans-
HBIW aHTTIMACKUN + |+ | + + |+ |+ |+ + |+ | + | + + | +

A3BIK

4 YrnyOneHHBIN Kype
AHIIMKCKOTO SI3bIKa

5 DneKkTpoMarHuTHas
COBMECTHUMOCTE B
KOHCTPYKIIHSIX Oop- + + + + + + + +
TOBOW KOCMHUYECKOH
paauoarnaparypsl

5.4. CooTBeTCcTBME KOMIIETCHUM M, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -
TN

Komnieren Bunel 3anaTuit ®opMbI KOHTPOJISI
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1105051 Jlek.

[Tpak. 3aH. Jlab. pad.

Cawm. pa0.

OK-1 +

+ + +

BrinosiHeHNE KOHTPOJIBHOM
pabotel, Dk3ameH, OTYeT 1Mo
naboparopHoii paboTe,
Onpoc Ha 3aHATUAX, BbI-
CTyIUIeHue (JI0KJIaa) Ha 3a-
aatuu, Tect, OTUeT 1m0
MPaKTUYECKOMY 3aHSITHIO

OIIK-2 +

BrinosiHeHrE KOHTPOJIBHOU
pabotsl, Dk3ameH, OT4eT 1Mo
nabopaTopHoii pabore,
Onpoc Ha 3aHATHAX, BbI-
CTyIUIeHHE (JI0KJIa1) Ha 3a-
msatun, Tect, OTYET 1O
MPaKTUYECKOMY 3aHSITHIO

OIIK-5 +

BrinosiHeHrE KOHTPOJIBHOM
pabotsl, Dk3amen, OTYET 1O
nmabopaTopHOi padore,
Ornpoc Ha 3aHATUAX, BbI-
CTyIUIeHue (JI0KJIaa) Ha 3a-
Hatun, Tect, OTYET MO
MPaKTUYECKOMY 3aHSITHIO

6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
He mpenycmorpeno PVYII

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.

7. JIabopaTopHblie padoThI

Tabmuna 7.1 — HammeHoBaHue J1a00paTOpHBIX padoT

Tpynoemkoctb, | DopMupyemblie
Ha3Banwus pa3zaenos HaunmenoBanue mabopaTtopHbIX padoT Py ’ PMHPY
q KOMITETCHITUN
2 cemectp
12 TennoBoit ananu3 | CtarmoHapHBIN TEMIOBOM aHAN3 4 OK-1, OIIK-2,
Hroro 4 OIIK-5
13 IIpouHocTHOM MonanbsHbIN aHAINU3 2 OK-1, OIIK-2,
Haan3. M BHBIN oo N T1K-
aHaius Oﬂa']f > | JIMHEHHBIA KOHCTPYKITMOHHBIA aHAJIU3 4 0 5
BUOpPALIMOHHBIN U
JAMHAMUYECKHi aHanu3 |- KOMIIBIOTEPHOE MoAenupoBanne TepMoH- 4
KOHCTPYKIIHIA. JC;- Aranus npeHanpskEHHOTO COCTOs-
MexnucuuninnHapaelie |HAA
3aaaiu Htoro 10
14 TTpumeps! pemienns |- ToOmoJoruyeckast ONTUMU3ALIIS; OK-1, OIIK-2
b b b
3a7a4 OIITUMHU3AIIMN Wroro OIIK-5
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApPOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

Haszsanus pasnenos

HavnMeHoBaHUE PAKTHYECKUX 3aHATHIH
(cemuHapoB)

TpynoeMkocTtsb, | DopmMupyembie

q KOMIICTCHIIN
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2 ceMecTp

10 MonenupoBanue
CHCTEM OXJIKICHUS
AJIEKTPOHHOTO
obopymoBaHus

- 3aakoMcTBO ¢ ANSYS WB;- Maremaruue-
CKasl IOCTAHOBKA 3a]1a4i MOJICITUPOBAHUS
(BBIOOP MaTeMaTnueckoit Moaenu) ;- Ilo-
CTpOeHHE (UMITOPT), JopabOTKa, UCTIpaBIIe-
HUE, TIOJITOTOBKA K Pacu€Ty reOMETPUUECKUX
moneneit B ANSYS Design Modeler;- 3ana-
HUE KOHTaKTOB;- ba3a 1aHHBIX MaTepuasos.
3ajaHre CBOMCTB U MOJIEJIEH MaTepuasoB;-
[Toctpoenue pacuétHbix ceTok B ANSYS
WB;- 3aianue HadaJlbHBIX U TPAHUYHBIX
ycioBuii;- Hactpoiiku pemarens;- 3anyck Ha
pacyé€T U aHaJu3 Pe3yJIbTaTOB.

OK-1, OIIK-2,
OIIK-5

HUroro

12 TemnoBoil ananns

- CranmoHapHasi 1 HecTalllOHapHas MaTeMa-
THYECKHE MojelH Temiooomena B POC;- 3a-
JTaHME TETJIOBBIX CBOMCTB M MOJIeNieil MaTe-
puasioB koHcTpykuuii POC;- 3ananue Ha-
YaJbHBIX U TPAHUYHBIX YCIOBUH TemI000Me-
Ha B POC;- BoiBon u uHTEpIpeTanus pe-
3yJbTaTOB TEII0BOro aHanuza POC.

OK-1, OIIK-2,
OIIK-5

Hroro

13 [IpounocTtHO#
a"ann3. MonmanbHBIH,
BUOPAIMOHHBIN U

,Z[I/IHaMI/I‘IeCKI/Iﬁ aHaJIn3

KOHCTPYKIIUH.

Me}KI[I/ICI_[I/IHJ'II/IHapHBIe

3aga4u

- CtanmoHapHasi 1 HeCTallMOHApHAsI MaTeMa-
THYECKOM Mojies Mexauuku B POC;- 3ana-
HUE MEXaHMYECKUX CBOMCTB U MOJieJIel maTe-
puanoB koHcTpykuui POC;- 3ananue Ha-
YaJIbHBIX U TPAHUYHBIX YCIOBUNA MEXaHUKHU B
P3C;- BbiBOa 1 mHTEpIIpeTalns Pe3yIbTaToOB
MexaHudeckoro ananuza POC.

OK-1, OIIK-2,
OIIK-5

- Co3laHue MEeXIUCIUILUIMHAPHON MaTeMaTH-
yecKoi MoJiesii (PU3MYECKHUX MPOIECCOB B
POC;- 3amanne KOMIIIEKCHBIX CBOMCTB U MO-
Jeneit marepuanoB KoHCTpykuui POC;- 3a-
JTaHUE CBSI3aHHBIX HaYQJIbHBIX U TPAaHUYHBIX
ycnosuil B POC;- BeiBox 1 mHTEpnpeTanus
pE3yabTaTOB MOJIEITMPOBAHMSL.

HUroro

Hroro 3a cemectp

16

9. CamocrosiTesibHasi padora

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimiie 9.1.

Tabmuia 9.1 — Buasl caMoCTOsITEIbHON paboThl, TPYAOEMKOCTh B (HOPMHUpPYEMbIE KOMIIETEHIHH

Ha3zBanus pasnenos

Bunasl camocrositensHor | Tpynoemkocts, | DopMupyembie

@OpMBI KOHTPOJIA

[TpopaboTka neKInOHHO- 2

paboThI q KOMITETEHITUU
2 ceMecTp
1 OcHOBEI CamocrosiTenbHOe U3yye- 6 OK-1, OIIK-2, |BeicTymienue
KOMIThIOTEPHBIX HUE TeM (BOTIPOCOB) TEO- OIIK-5 (mokian) Ha 3aHs-
TEXHOJIOTU I PETUYECKOI YacTh Kypca tun, Onpoc Ha 3aHs-

THAX, Tect, Ok3amMeH
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ro Mmarcpualia

Hroro
2 KomnbrotepHoe | CaMOCTOATENBHOE U3YyUe- OK-1, OIIK-2, |BsicTynnenue
MOJICTTUPOBAHUE HUE TeM (BOTIPOCOB) T€O- OIIK-5 (mokna) Ha 3aHs-
HaHOCHUCTEM U pPETUYECKOI YacTu Kypca tun, Onpoc Ha 3aHs-
TTOJTYTIPOBOTHHKOBBI Thsx, Tect, Dk3aMeH
OJ1YHPOBOXHHKO [IpopaboTka JIEeKITMOHHO- » Tect, Jksame
X yCTpOHCTB ro Marepuana
Hroro
3 Komnerotepaoe | CamMocTOsITENBHOE U3yUe- OK-1, OIIK-2, |BsicTymienue
MOJICTTUPOBAHKE HUE TeM (BOTIPOCOB) TEO- OIIK-5 (mokian) Ha 3aHs-
MHUKpOD3JIEKTPOMEXA | PETUUECKOM YacTH Kypca iy, Onpoc Ha 3aHs-
HUYECKHX CHCTEM | [5G mics TIEKTIMOHHO- Tusx, Tect, DKk3aMeH
ro Marepuana
Hroro
4 Pa3zpaboTka u [TpopaboTka JIEKITMOHHO- OK-1, OIIK-2, |Onpoc Ha 3aHATHAX,
ONTHMU3ALIUS ro Marepuaina OIIK-5 Tect, Ox3amen
ANEKTPOHHBIX Vroro
CUCTEM
5 Pacuétrr CBU- [IpopaboTKa JIEKITMOHHO- OK-1, OIIK-2, |Onpoc Ha 3aHATHAX,
(GuIbTpOB ro Marepuaia OIIK-5 Tect, Ox3amen
Hroro
6 OcHOBEI [IpopaboTka JIEeKITMOHHO- OK-1, OIIK-2, |Omnpoc Ha 3aHATHUSAX,
MOZEIUPOBAHUSA ro MaTepualia OIIK-5 Tect, Ox3amen
HTCHH
aHte Hroro
7 OcHOBBI ITpopaboTKa JEeKIIUOHHO- OK-1, OIIK-2, |Omnpoc Ha 3aHATHSIX,
3JIEKTPOTEXHUYECKH | TO MaTepurasa OIIK-5 TecT, Dx3ameH
X pacuéToB Wroro
8 MogenupoBanue |IIpopaboTka JeKIIMOHHO- OK-1, OIIK-2, |Omnpoc Ha 3aHATHUSX,
KaTyliex ro Marepuana OIIK-5 Tect, Ox3amen
WHAYKTUBHOCTHU Wroro
9 MoaenupoBanue | CamMOCTOSITENbHOE U3YyYe- OK-1, OIIK-2, |BeicTymieHue
kalesel ¥ IMHUKM | HUE TeM (BOMPOCOB) TEO- OIIK-5 (moksan) Ha 3aHs-
nepenay PETHUYECKOM YyacTH Kypca tuu, Onpoc Ha 3aHs-
tusix, Tect, Dk3ameH
[TpopaboTka JIeKITMOHHO- , Tect, Dxsame
ro Marepuana
Hroro
10 Mogenuposanue | [IpopaboTka JIeKIIMOHHO- OK-1, OIIK-2, |Omnpoc Ha 3aHATHUSAX,
CHUCTEM ro Marepuayia OIIK-5 TecT, Dx3ameH
OXJIAXKACHUS Virtoro
3NIEKTPOHHOTO
o0opynoBaHus
11 Mexanuveckue u | [IpopaboTka JeKIIMOHHO- OK-1, OIIK-2, |Onpoc Ha 3aHATHAX,
TEPMUUYECKUE ro Marepuaina OIIK-5 Tect, Ox3amen
KOHTAaKThI Viroro
12 TemnoBoit [IpopaboTka JeKIHnOHHO- OK-1, OIIK-2, |Omnpoc Ha 3aHATHSIX,
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aHanm3 ro Marepuaya OIIK-5 TecT, Dx3ameH
Hroro
13 [IpounocTHO# [TpopaboTka IeKInOHHO- OK-1, OIIK-2, |Omnpoc Ha 3aHATHUSAX,
aHalms. ro Marepuaya OIIK-5 TecT, Dx3ameH
M%HaHBHB - [TpopaboTka neKIHOHHO- 2
BUOpalMOHHBIA M | MaTepHana
JTUHAMUYECKHUI
aHaIn3 Htoro 4
KOHCTPYKLIUH.
MexauciuIuMHapH
b€ 3a71aun
14 ITpumepsr [IpopaboTka JIEeKITMOHHO- 2 OK-1, OIIK-2, |Omnpoc Ha 3aHATHUSAX,
peleHus 3a1a4 ro Marepuaya OIIK-5 Tect, Dx3ameH
ONTHUMH3ALNH Wroro 2
Hroro 3a cemectp 52
[ToaroroBka u cnava k- 36 DK3aMeH
3aMeHa
Hroro 88
10. KypcoBoii npoekr / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
o MaxkcumanbHbIN MaxkcuManbHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
BoicTynenue (noknan) Ha 5 5 5 15
3aHATHH
Ormpoc Ha 3aHATUAX 5 5 10
Otuet no nmabopaTopHOii 5 5 5 15
pabote
OTt4er 1o NpakTUIECKOMY 5 5 5 15
3aHATHIO
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 25 20 25 70
on
OK3aMeH 30
Hapacraromunm nrorom 25 45 70 100
11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKHU peAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
12
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa

1. ®enoposa, H.H. OcHoBsl pabotel B ANSYS 17 [Dnexrponnsiii pecypc] / H.H. ®enoposa,
C.A. Banerep, M.H. Jlanunos, }0.B. 3axapoBa. — DnekTpoH. 1aH. — MockBa [DeKTpOoHHBIN pecypc]:
MK IlIpecc, 2017. — 210 c. - Pexxum gocrtyna: https://e.lanbook.com/book/90112 (nara oGparieHus:
23.08.2018).

2. KomnbloTepHbIE TEXHOJOTUH B Hayke, 0Opa30BaHUU U MPOU3BOJCTBE IEKTPOHHON TEXHUKHU
[DnexTponnsIii pecypc]: YuebHnoe mocobue / B. B. Kpyuunun, 10. H. TanoBunkwuii - 2017. 134 c. - Pe-
kUM noctyna: https://edu.tusur.ru/publications/7255 (nara oopamenus: 23.08.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Tpodumona T. U. Kypc ¢pusuku: yuednoe nocodue st By3os / T. . Tpopumosa. - 18-e uzn.,
crepeoturl. - M.: Akanemus, 2010. - 557, [3] c. : un. - (Beicmiee nmpodeccuonanpHoe oOpazoBanue). (Ha-
auuue B onbaroreke TYCVYP - 252 5k3.)

2. MHo6parumos, 1.M. OCHOBBI KOMIIBIOTEPHOTO MOJICITMPOBAHUS HAHOCUCTEM [ DJIEKTPOHHBIN pe-
cypc] [DnexTponHslit pecypce]: yuebnoe nmocobue / U.M. U6parumos, A.H. Kosmios, }0.®. Hazapos. —
OnektpoH. nmaH. —  Cankr-IlerepOoypr Jlams, 2010. — 384 <c¢. - Pexum pgocryna:
https://e.lanbook.com/book/156 (nara obpamenus: 23.08.2018).

3. Maremarnueckoe MoJeIHpoBaHre GU3MUECKUX MPOoIeccoB TepMoycToitunBocT POC [Dnek-
TPOHHBIN pecypc]: YuebHoe mocobue 1o rpynnoBoMy MPOSKTHOMY OOYYEHMIO JJISl CTYICHTOB PaJHOTeX -
Huuyeckux cnenuanbHocTedt / B. Il. AnekceeB, B. M. Kapaban - 2012. 81 c. - Pexxum nocryma:
https://edu.tusur.ru/publications/2536 (nata obpamenus: 23.08.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. KommbproTepHbIe TEXHOJIOTHU B HAYYHBIX HCCIIECIOBAHUAX [DJIEKTPOHHBIN pecypc]: YueOHo-
METOJMYECKOE MOCOOHE K CAaMOCTOSTEIHHON paboTe, MPAKTHUECKUM 3aHITHIM U TaOOPaTOpHBIM paboTam
/ B. B. Kpyuunun - 2012. 56 c. - Pexxum nocrtyna: https://edu.tusur.ru/publications/1211 (mata oGpare-
Hus: 23.08.2018).
2. Tononoruueckas onTUMH3AIUA [DIEKTPOHHBIA pecypc]: YdueOHO-MeTomuYeckoe mocodue K
CaMOCTOSITENILHON paboTe, MPAaKTHYECKUM 3aHATUSM M JaboparopHbiM paboram - Pexum mocryma:
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https://www.youtube.com/watch?v=PMcP7mK1Zec (nata obpamenus: 23.08.2018).

3. CranuoHapHBIA TETJIOBOW aHAIN3 [ DNEKTPOHHBIN pecypc]: Y4eOHO-METOIMIECKOE MMOCOOHue K
CaMOCTOATENIbHONW paboTe, MPaKTHYECKUM 3aHATUSAM U JabopaTopHeIM paboTam - Pexxum nocryma:
https://www.youtube.com/watch?v=zyZljNT5n_M (nara oopamenus: 23.08.2018).

4. MopnanpHblil aHanu3 [DNEKTPOHHBIN pecypc]: YueOHO-MeToquuecKoe Moco0re K caMoCTOs -
TETbHOM paboTe, TMPAKTHUYECKAM 3aHATHAM © JabopaTopHsiM paboram - Pexum pocryna:
https://www.youtube.com/watch?v=uJ T98IhAVc (nata obpamenus: 23.08.2018).

5. JIuHEWHBINH KOHCTPYKIIMOHHBIN aHaIN3 [ DJIEKTPOHHBINA pecypc]: Y4eOHO-MeTOIMYECKOe OCOo-
Oue K caMoCTOATEeNbHON paboTe, MPaKTUYECKUM 3aHATHIM M JIaOOpaTOpHBIM pabotaM - Pexxum mocryma:
https://www.youtube.com/watch?v=vnpq5zz0S48 (nata o6pamenus: 23.08.2018).

6. KommnbsrorepHoe moznenupoBanue TepMoHJIC. AHanu3 npenHanpspkEHHOTO COCTOSTHUS [ DIeK-
TPOHHBINA pecypc|: YueOHO-MeToaruIeCcCKoe TOCOOne K CaMOCTOSTEIbHONU paboTe, MPaKTUYECKUM 3aHSATH -
SM U J1abopaTopHbIM paboTtam - Pexxum noctyna: https://www.youtube.com/watch?v=7X2kJuzLalU (nata
obpamenus: 23.08.2018).

7. MonenupoBaHue KOHTaKTOB [DIEKTPOHHBIN pecypc]: YueOHO-meTomudeckoe mocodue K
CaMOCTOSITEIbHOW pPab0Te, MPAaKTUYECKUM 3aHATUSAM M JabopaTopHbIM paboram - Pexxum moctyma:
https://www.youtube.com/watch?v=3X1halxjV-c (nata obpamenus: 23.08.2018).

8. Mopenu matepuanoB B Engineering Data ANSYS Workbench 4.1 [3nextponnsiii pecypcl:
Y4eOHO-MEeTOANUECKOe TOCOOHE K CaMOCTOATENIFHON padoTe, MPaKTHUECKUM 3aHATHIM H 1a00paTOpPHBIM
pabotram - Pexxum mocrtyma: https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vl1101-1/ (mara
obpamenus: 23.08.2018).

9. Mognemu matepuanioB B Engineering Data ANSYS Workbench 4.2 [DnexktponHHBIi pecypc]:
Y4eOHO-MEeTONUECKOe MTOCOOHE K CaMOCTOATENIFHON padoTe, MPaKTHUECKUM 3aHATHIM H 1a00paTOpPHBIM
pabotam - Pexxum mocrtyma: https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vl1101-2/ (mara
obpamenus: 23.08.2018).

10. CAD wmonenp u pacuetHas cetka B ANSYS Workbench [Dnexkrponnsiii pecypc]: YueOHO-
METOIMYECKOE ITOCOOHE K CAMOCTOSTENBbHOM padoTe, MPaKTHYECKUM 3aHATHAM U JIAOOPATOPHBIM paboTam
- Pexxum mocrtyna: https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vl1110/ (nara obpamenus:
23.08.2018).

11. Hcnpasnenue reoMeTpun u noctpoenue pacuétHoit cetkn B ANSYS Workbench [DnexTpon-
HBIH pecypc]: YdueOHO-MeTonu4ecKoe MocoOre K caMOCTOSTEIbHON paboTe, MPAaKTUYECKUM 3aHATUSAM U
nabopaTopHeiM pabotam - Pexxum moctyma: https://www.cadfem-cis.ru/knowledge/view/article/cadfem-
vl1111/ (nata obpamenus: 23.08.2018).

12. I'pannunbie ycnoBus B ANSYS DesignModeler [OnextponHsiil pecype]: YdueObHo-MeTomnde-
CKOE M0Cco0Me K CaMOCTOSATENbHON padoTe, MPAaKTHUECKUM 3aHATHAM U JIabOpaTOpHBIM padoTam - Pexum
noctyma:  https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vi1119/  (mara  oOparmeHus:
23.08.2018).

13. JloBeneHue MCXOMHOW TE€OMETPUHM JO PACUETHOM CXeMbl [DIIEKTpOHHBIN pecypc]: YueOHo-
METOIMYECKOE ITOCOOHE K CAMOCTOSTENBbHOM padoTe, MPaKTHYECKUM 3aHATHAM U JIAOOPATOPHBIM paboTam
- Pexxum mocrtyna: https://www.cadfem-cis.ru/knowledge/view/article/cadfem-vl1131/ (nmata oGpamienus:
23.08.2018).

14. Coznanue mapamerpuyeckoit CAD monenu nomatku B cpene ANSYS Design Modeler [Dnek-
TPOHHBIN pecypc]: YueOHO-MeToIrueckoe mocoOue K caMOCTOATENNbHON paboTe, MPaKTUYECKUM 3aHSATH -
M u 1a00paTOPHBIM paboram - Pexum JIOCTYTIA: https://www.cadfem-
cis.ruw/knowledge/view/article/cadfem-v11201/ (nata oopamenwus: 23.08.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroImuxcs
W3 YHUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUu QUCLUIUIMHBI PEKOMEH]IYETCSl CIOIb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIE  CHCTEMBI, kK kotoppiM y TYCYPa  ectpb JOCTYI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecre4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEYNBAOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopaTopust aBToOMaTH3MPOBAHHOTO TpoekTupoBanus / Jlabopatopus I'TIO

yueOHas ayIuTOpHUs JUIS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHast ayTuTOPHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI ISl TPOBEJCHHMSI 3aHSATUI CEMUHAPCKOTO TUTIA, TIOMEIICHHE [Tl KypCOBOTO MPOSKTHU -
poBaHUA (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTAIINM, IOMEIIIEHUE TSI TPOBECHHS TEKYIIEro KOHTPOJIS U MMPOMEXKYTOUYHOU aTTeCTalluu, IoMe-
[IEHHE IS CaMOCTOSATENBHON paboThI

634050, Tomckast obnactsb, 1. Tomck, Jlennna npocnexr, a. 40, 403 ay.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- CepBep Ha 06aze kommbroTepa Intel Pentium,;

- Paboune crannuu Ha 6aze kommneroTepa Intel Core (12 mrT.);

- MapkepHas nocka;

- DKpaH i MPOEKTOpa Ha MOJCTABKE;

- Mynstumenniinbiii npoextop TOSHIBA;

- TeneBuzop-mouutop SAMSUNG;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[IporpamMmHoe obecnieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Google Chrome

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

Breraucnurensnast maboparopus / KomnbsroTepHsbIi Kinacce
yueOHast ayJuTOPUs JUTsI TPOBEACHUS 3aHATUI JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHHS 3aHSATHH MPAKTUIESCKOTO TUIA, ydeOHas ayIMTOPHS ISl IPOBECHHS 3aHATHI T1a00paTOPHOTO THIIA,
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yaeOHast ayTUTOPHsI ISl TPOBEJACHHUSI 3aHSATHI CEMUHAPCKOTO TUIIA, TTIOMEIICHHE JIJIsl KypCOBOTO MPOCKTHU -
poBaHUs (BBIMOJIHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTbHBIX
KOHCYNbTAIIUM, MIOMEIIIEHUE TSI TPOBECHHS TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHOM aTTeCTalliu, oMe-
[IEHHE IS CAaMOCTOSTENBHON paboThI

634050, Tomckast o6macts, T. Tomck, Jlennna npocrekr, a. 40, 302 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- CepBep Ha 0aze kommbroTepa Intel Pentium,;

- Paboune cranmuu Ha 6aze kommbroTepa Intel Pentium (10 mmT.);

- CTeknsaHHas TocKa s MeJia;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Google Chrome

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

13.1.3. MaTepua/ibHO-TEXHHYECKOE M IIPOrPaMMHoOe odecriedeHne 1JIs J1adopaTopHbIX padoT

JlaGopaTopust aBToMaTH3HPOBAHHOTO TpoekTupoBanus / Jlabopatopus I'TIO

yueOHast ayJuUTOPHS TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHs Ui IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHast ayTuTOPHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl aymuTopus JJIsl MPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, MOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHU (BBIMOJHEHUSI KYpPCOBBIX padoT), MOMEIIEHHE ISl TPOBEACHUS TPYIIOBBIX U WHAMBHUIYaTbHBIX
KOHCYJBTAIlMi, TOMEIIEHUE JJIsl TPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalllu, ToMe-
[IEHHE U CaMOCTOSTENBHON paboThI

634050, Tomckast obnactsb, . Tomck, Jlennna npocnexr, a. 40, 403 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- CepBep Ha 06aze kommbroTepa Intel Pentium,;

- Paboune crannmm Ha 6aze kommnberoTepa Intel Core (12 mrT.);

- MapkepHas nocka;

- DKpaH i MPOEKTOpa Ha MOJCTABKE;

- Mynstumenuiineiii npoexrop TOSHIBA;

- TeneBuzop-mouutop SAMSUNG;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBares.

[IporpamMmMHoe obecnieueHue:

- 7-Zip

— ANSYS AIM Student

— Acrobat Reader

— Google Chrome

— Microsoft Office

— Microsoft Windows

— Mozilla Firefox

— OpenOftice

Beruucnurensnas nadoparopust / KommbroTepHsIid Kitace

yueOHast ayJuTOPUs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHHS 3aHSATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOPHS IS IPOBECHHS 3aHATHI T1a00paTOPHOTO THIIA,
y‘-I€6HaSI AyouToOpUs IJId IMPOBCIACHUS 3aHATHU CCMHUHAPCKOI'0o THIIA, MOMCIICHUEC I KypCOBOI'O IMPOCKTH -
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poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHAUBUIYAIBHBIX
KOHCYJIBTAIINH, TOMEIICHUE JJIsl POBEACHUS TEKYIIETO KOHTPOJIST M TIPOMEKYTOYHOU aTTeCTAIUH, TTOMe-
[ICHHUE IS CAMOCTOSTEIBHON paboThI

634050, Tomckast o6mactb, . Tomck, Jleanna npocrekT, a. 40, 302 ay.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Cepgep Ha 0aze kommbroTepa Intel Pentium;

- PaGoune crannuu Ha 6aze kommbroTepa Intel Pentium (10 mmt.);

- CrexiIsiHHAS IOCKA JUTS MeJTa;

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

7-Zip

ANSYS AIM Student
Acrobat Reader
Google Chrome
Microsoft Office
Microsoft Windows
Mozilla Firefox
OpenOffice

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHON padoThI
s camocTOosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ynmuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komnsroTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJKIIOYCHBI K ceTH «/HTepHeT» U 00eCreYnBarOT JOCTYI B AJIEKTPOHHYIO WH-
(hopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepI/IaJILHO-TeXHI/I‘IeCKOC o0ecneyeHue AUCHUIIVIMHBI JI JIMI ¢ OrPAHUYC€HHBIMH

BO3MOKHOCTAAMMU 310POBbSI U HHBAJIU/10B

OcBoeHUE MUCHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHJIAMHU
OCYIIECTBIIICTCS C UCTIOIB30BAHUEM CPECTB OOYUEHHUS OOIIETO U CIICIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansATHAX C OOYUAIOMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIIOIb30BAHHUE 3BYKO-
YCUJIMBAIOIIEH armapaTyphl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUYECKUX CPEACTB MpUeMa/mepeaa-
9r yaeOHO nH(OPMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus JIsT 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CHCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJarorniecs: ¢ HapylIeHHEeM CllyXa, 000py/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3ansATHAX ¢ 0OYyUAIOMIMMHUCS ¢ HAPYLIEHUSIMM 3PEHUSIMU TIPETYCMOTPEHO HCTOIb30BaHUE B
JIEKIIMOHHBIX M YIEOHBIX ayTMTOPUSIX BO3MOXHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HAIpUMeEp, TEKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus
1. YkaxxuTe OCHOBHYIO (DYHKIIMIO HAYKHU:
- CO37JaHNE HOBOW TEXHUKH;
- Iepefiada 3HaHUM CTyJIEHTaM;
- CIIeNaTh JIIOJeH CYACTIMBBIMU;
- IOJTyY€HUE HOBBIX 3HAHUMU.
2. VkaxuTe yTBEep)KJIeHHE, OTHOCsAIIeecs K (DyHIaMEeHTaIbHOM HayKe:
- peIuTh TPOOIIeMY KIIThs IJIs1 OE3/TOMHBIX;
- pa3paboTKa HOBBIX JIEKapCTB;
- pa3paboTKa HOBBIX YCTPOUCTB;
- U3y4YeHHE SBJICHUHN U MPOLIECCOB B MPUPOJIE, OOLIECTBE U HCTOPHH.
3. YKaxuTe yTBEpKICHHE, OTHOCSIIEECS K MPUKIAHON HAYKe:
- TIOJTy4€HHE HOBBIX TEOPHUit;
- MPUMEHECHHE TTOJTyYECHHBIX 3HAHUH JIJIS YITyUIICHUS JKU3HH;
- U3y4YeHHE SBJICHUHN U MPOLIECCOB B MPUPOJIE, OOLIECTBE U UCTOPHH;
- pemuTh IPOOIEMY KHUJTbS I O€3TOMHBIX.
4. 3namenutsiii 3akoH I'. Mypa rnacwur, ...
- YUCJIO TPAH3UCTOPOB HA KpUCTaIe OyIeT yaBauBaThCs MPUOIU3UTENBHO KaXKIbIN TO/I;
- YUCIIO TPAH3UCTOPOB HA KpUCTAIIE OYyJeT yABAaNBAThCS MPUOIM3UTENHHO KaKbIe 2 TO/1a;
- YUCJIO TPAH3UCTOPOB HA KpUCTaIe OyJeT yTpauBaThCs MPUOTUZUTENBHO KaXIbIH rof;
- YUCIIO TPAH3UCTOPOB HA KPUCTAJIIE OYJIeT yTpauBaThCs MPUOIU3UTEIHHO KaXk/IbIe 2 TOa.
5. TemmooOMeH KOHBEKITEH BO3MOXKEH MEXKIY:
- TBEPJIBIM U Ta3000pa3HBIM TellaMU;
- TBEP/IBIM TEJIOM U >KUJIKOCTHIO UJTU Ta30M;
- TBEPJBIMH TEJIAMH Yepe3 KUIKOCTh WM ra3;
- IByMsI TBEPJILIMH TEJIAMH;
- IByMsI JTFOOBIMU TETIaMHU.
6. B 00bp€Me TBEPIOTO TENa TEMII000OMEH 00ECTIEYNBACTCS 3a CUET:
- KOHBEKITUH;
- KOHJTYKIIUH;
- U3ITy4CHUS;
- KOHBEKITUHU ¥ H3ITyUCHUS.
7. Marepwuail, y KOTOpOTO CBOHCTBA BO BCEX TOUKAX OJMHAKOBBI, HA3bIBAIOT:
- U30TPOIHBIM;
- aHU30TPOITHBIM;
- OIHOPOJIHBIM;
- KAYECTBEHHBIM;
- C MOCTOSIHHOM YNPYTOCTBIO.
8. HopmarnbHbIe HanpsDKEHUS - 9TO HATPSDKEHHS, ..
- BOBHUKAIOIIHE MPU HOPMAJBLHOM padoTe;
- HampaBIlieHHbIE TIEPIICHIUKYISIPHO MPOBEICHHOMY CEUEHUIO;
- HampaBJIeHHbIE NIEPIIEHIUKYISIPHO OcH Opyca;
- IEMCTBYIOLINE B IJIOCKOCTU CEUEHUS;
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- MEHEe J0IyCKaeMbIX.

9. KacarenpHble HAPSKEHUS - 3TO HANPSKEHHUS, ...

- BO3HUKAIOIINE MPU CIOKHBIX HATPY3KaX;

- HampaBJIeHHbIE NIEPIICHIUKYISIPHO MPOBEICHHOMY CEUEHUIO;

- HarpaBJICHHBIE 110 KacaTeJIbHOW K OCH KPUBOJIMHEHHOTO Opyca;

- IEHCTBYIOUIHE B IJIOCKOCTH CEUEHUS;

- BCETJia COMPOBOKIAIOIINE HOPMATIbHbBIE HATIPSKEHHUS.

10. Yopyrue nedgopmariuu - 310 AehopMaIny, ...

- BO3HUKAIOIINE MPU HATPYKEHUU YIPYTUX MATEPHAJIOB;

- BO3HHUKAIOIIIKE IPU HArpy>KEHUH MaTepUajIoB 1o 3aKoHy ['yka;

- IIOJIHOCTBIO MCUE3AIOIINE TIOCIIE CHATHS Harpy30K;

- KcYe3aloulye B Harpy>KeHHOM MaTepuaje ¢ TCUEHUEM BPEMEHHU.

11. [nactuueckue aedopmaryu — 310 ...

- nedopManuy, BOSHUKAIOIINE MTPU HATPYKEHUH ITACTUYHBIX MaTepUAIOB;

- nedopMaIuy, BOSHUKAIOIINE MTPH HATPY>KEHUU MAaTEPHAJIOB 1O 3aKOoHY | 'yKa;

- ocTaTouHble JehOpMaIiH MOCTIE CHATHUS HAarpy30K;

- HCUYE3AI0NINE B HATPY)KEHHOM MaTepualie ¢ TCUEHUEM BPEMEHH.

12. Boibepute BepHYIO MOCIEI0BATEIbHOCTh 3TANOB KOMIBIOTEPHOTO MOJEIMPOBAHUS METOIOM
KOHEUHBIX 3JIEMEHTOB:

- MaTeMaTH4YecKasi IMOCTAaHOBKA 3a/Jaud (BBIOOP MaTeMaTHYECKOM MOJEIH); COo3MaHue (MMIIOPT)
F€OMETPUYECKON MOJIENH; 3aJJaHue CBOMCTB U MOJEJIEH MaTepHalioB; 3aJlaHUEe KOHTAKTOB; CO3/IaHUE BbI-
YUCITUTEIIBHON (pacyETHON) CETKH; 3aJjaHie HAYaJIbHBIX U TPAaHUYHBIX YCIIOBHI; HACTPOMKA M 3aITyCK pe-
1IaTesis; aHajlu3 pe3yybTaToB;

- co3gaHue (MMITIOPT) TEOMETPUUECKON MOJICITHM; MaTeMaTH4ecKasi TOCTaHOBKA 3a7a4n (BHIOOp Ma-
TEMaTUYECKON MOJIENHN); 3aJaHIE CBOMCTB U MOJIETIEH MaTepHUaJiOB; 3alaHIEe KOHTAKTOB; CO3/IaHHE BBIUUC-
JTUTENHHOU (pacu€THOM) CEeTKH; 3aJjaHNEe HAaYaJIbHBIX M TPAHUYHBIX YCIIOBH;, HACTPOIKa M 3aIyCK peria-
TEJIsl; aHAJIU3 PE3YJIbTaTOB;

- 3aJlaHUE CBOWMCTB M MOJIEJICH MaTepuasoB; CO3AaHKe (UMIIOPT) T€OMETPUUYECKON MOJIENIH;, MaTe-
MaTH4YEeCKas MOCTAaHOBKA 3a/1a4d (BEIOOP MaTeMAaTUYECKON MOJIENN); 3aJJaHIe KOHTAKTOB; 3a/IaHNE¢ Havallb-
HBIX ¥ TPAHUYHBIX YCJIOBHI{; HACTPOMKA U 3aITyCK pellaTessl; aHaJau3 pe3ylbTaToB;

- MareMaTH4yecKas TMOCTAHOBKA 3a/a4d (BHIOOP MaTeMaTHYECKONH MOJENH); CO3JaHue (MMIIOPT)
T€OMETPUYECKONM MOJECIIH; 3aJJaHUE HAYaJIbHBIX U TPAHUYHBIX YCJIOBHUI; 3aJjaHUE CBOWCTB M MOJIEIEH Ma-
TEpHUAJOB; 3aJJaHUE KOHTAKTOB; CO3JaHUE BHIYMCIUTENIBHON (pacy€THOM) CETKH; HAaCTPOilka U 3ammycK pe-
IaTessi; aHaJu3 pe3ynbTaToB;

13. JI1s1 u3ydeHust Kakux CUCTEM HCIIONIb3YETCsl aHAIMTUYECKOE MOJEINPOBaHNE?

- IPOCTBHIX;

- CIIO’KHBIX;

- MOOBIX.

14. K kakuM MeTo/1aM OTHOCSITCSI YHCIIEHHbIE METO/IBI 110 XapaKTepy pe3yibraTa?

- TOYHBIM;

- IPUOIIMKEHHBIM;

- HET MPaBUIILHOTO OTBETA.

15. Kakoil 4uCIeHHBI METOJA HCIOJIb3YyeTCS B COBPEMEHHBIX aBTOMATH3MPOBAHHBIX CHCTEMax
KOMITBIOTEPHOT'O MOJICIINPOBAHUS:

- METOJ KOHEYHBIX Pa3HOCTEM;

- METOJ KOHEUHBIX 3JIEMEHTOB;

- METOJ/] TPAHUYHBIX 3JIEMEHTOB;

- METOJI TPAHUYHBIX PA3HOCTEH.

16. KpaeBblie ycnoBus (ycnoBHs OJHO3HAYHOCTH) BKJIIOYAIOT B ceOs:

- reoMeTpuYecKue U GU3NYECKUe yCIOBUS;

- BpEMEHHbIE (HaYaJIbHbIE) U TPAaHUYHBIE YCIOBUS;

- usnueckue, BpeMeHHbIC (HaYaJIbHbBIE) ¥ TPAHUYHBIC YCIOBHSI;

- reoMeTpudecKue, GU3NIeCcKre, BpeMEHHbIE (Ha4aabHbIC) M TPAHUYHBIC YCIOBUSI.

17. I3smeHeHne cocTosTHUSI 00BEKTa 0TOOpaKaeTCsl B BUJIE:
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- CTaTHYECKON MOJICIIH;

- IETePMUHUPOBAHHON MOJIEIH;

- IMHAMHWYECKOI MOJICIIH;

- CTOXaCTHYECKON MOJIEIH.

18. DnekTpoOMarHUTHBIN aHATU3 HEOOXOIUM:

- 7151 60JIee TOYHOTO MOJICTTUPOBAHMS PACTIPEICIICHHBIX CXEM;

- ISl yueTa B3auMOJICUCTBHS PACTIPECIICHHBIX 3JIEMEHTOB APYT HA JIPYra;

- 1A y4eTa Mapa3uTHBIX 3JIEMEHTOB PaclpeaeICHHbIX JIEMEHTOB;

- ISl BCEX MEePEUYUCIICHHBIX PUYKH.

19. PacnionioxuTe ypoBHU MOACIMPOBAHUS B MPABUILHOM MOPSIKE:

- TEXHOJIOTUYECKHUE, CXEMOTEXHUYECKHE, FJICKTPOMATrHUTHBIE, CHCTEMHBIE;

- TEXHOJIOTUYECKHE, JIEKTPOMATHUTHBIE, CXEMOTEXHUYECKUE, CUCTEMHBIE;

- CUCTEMHBbIE, CXeMOTEXHUUECKHUE, JIEKTPOMArHUTHbBIE, TEXHOJIIOTHUECKHUE;

- DJIEKTPOMArHUTHBIEC, CXEMOTEXHUYECKHUE, TEXHOJOTUUECKHUE, CUCTEMHBIE.

20. Umnenane — 370 ...

- KOMIUIEKCHOE WJIU TIOJIHOE CONMPOTUBIICHHUE;

- KOMIUIEKCHAsi TPOBOAUMOCTH;

- CBS3b KOMIUIEKCHBIX aMIUTUATY/I Maal0IIUX U OTPAKEHHBIX BOJIH;

- KOMILIEKCHAs aMIUTUTYIHO-4aCTOTHAs U (pa30-4acTOTHAsI XapaKTEPUCTUKA.

21. AgMuTTaHC — ATO ...

- KOMIUIEKCHOE WJIU TTOJIHOE COMPOTUBJICHUE;

- KOMILUIEKCHas MPOBOANMOCTb;

- CBSI3b KOMIUIEKCHBIX aMIUIUTY/ MAJAI0IIUX U OTPaKEHHBIX BOJIH;

- KOMIUICKCHAs! aMIUTUTYHO-9acTOTHAs U (a30-4acTOTHAs XapaKTepUCTHKA.

22. JlanpHss 30HA aHTEHHBI — 3TO 0071aCTh, B KOTOPOU IJIOTHOCTH MOTOKA YHEPT U U3ITYICHHUS:

- 00paTHO MPOMOPIIMOHATIFHA KBAIPATy PACCTOSIHUS OT aHTCHHBI,

- IPSIMO TIPOTIOPIIMOHANIBHA KBAJPATy PACCTOSIHUS OT aHTEHHBI;

- 00paTHO MPOIMOPIIMOHATIEHA PACCTOSHUIO OT AHTEHHBI;

- IPSIMO TIPOIOPIIMOHANIEHA PACCTOSIHUIO OT aHTEHHBI;

23. brnxHss 30Ha aHTEHHBI — 3TO 00JIACTh, B KOTOPOM:

- emEé He COPMUPOBAHO TOJIC M3IIYUYCHUS U HE YCTAHOBJICH OajaHC dHEPTUN AIEKTPUUYECKOTO U
MarHuTHOTO TIOJICH;

- em€ He c(hOPMHUPOBAHO TMOJIE UBITYUCHHS, HO y)KE YCTAHOBIEH OallaHC HEPTUid IEKTPHUECKOTO
W MarHUTHOTO TIOJICH;

- chopMEpOBaHO TIOJIE U3ITYUCHHSI, HO HE YCTAaHOBIIEH OallaHC YHEPTHIA AIEKTPUIECKOTO M MarHUT-
HOTO TIOJIEH;

- cOpMUPOBAHO TIOJIE U3ITyUYEHHUSI U YCTAHOBJICH OajaHC YHEPTHM AEKTPHUYESCKOr0 U MarHUTHOTO
TIOJICH;

24. KakuMu napameTpamu ONepupyroT pu pacuére kabeneil u mMHui nepenay:

- OCJIEIOBATENIbHOE COMPOTUBIICHUE, TOCIIEA0BATEIbHAS NHIYKTUBHOCT;

- IIYHTUPYIOLIAasi EMKOCTh U IIYHTUPYIOIIAask IPOBOAUMOCTb;

- S-napamerpsr;

- BCE BBIILIECTIEPEUHUCIICHHBIE.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. Hayka — ocHOBHBIE onpeeneHus, LIeIu U 3a/1auu;
. Hayunoe uccnenoBanue, OCHOBHbIE 3Tarbl, (HOPMbI IPEACTABICHUS HAYYHBIX PE3YJIbTATOB;
. neonorus maremarnyeckoro (KOMIIbIOTEPHOI0) MOJIEIUPOBaHus, npeanoxkeHHast A.A. Camap-

W N =

CKUM;
. Uto Takoe mnpejcka3areabHOE MOJIEIHpPOBaHKEe?

. UTo MOXKeT mpecKa3zaTeIbHOe MOACTUPOBAHUE?

. Uto Takoe crieHapuii MOACIUPOBAHUS?

. UeM xapakTepu3yeTcs CIIOKHOCTh KOMIIBIOTEPHOW MOJIEIH U HA YTO 3TO BIUSIET?
. aiite nousitue (CBOMMHU CI0BaMHU) «0OpaTHO» 3a1aun?

. Haiite onpenenennie nouaruit AUX n OUX;

O 03O\ L A~
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10. Kakue Tunst CBY-anemenToB Bam u3BecTHBI (IEpeUncianTe);

11. Kakue turbl anTeHH BaMm n3BeCTHBI (TIEPEUUCITHTE);

12. OCHOBHBIE TAKTUKO-TEXHUUECKHE XapaKTEPUCTUKH aHTEHH (TIEPEUUCIINTE);

13. CyTh MeTOZIa aCUMIITOTUYECKOTO aHaIM3a TapMoHudeckoro curnaia (AWE);

14. Umnienanc, aAMUTTaHC, S-IapaMeTphl (laiiTe onpeeacHus);

15. Imarpamma CmuTTa (KpyroBas 1uarpamMma TMOJTHBIX CONPOTUBIICHU);

16. bnwxHss 1 ganbHss 30Ha DM-U3nydeHus;

17. Tlepeuncnaute TUIBI KaOeeH U JIMHUM Tepeay;

18. JlaiiTe onpeneneHre NOHITHI UMIIEAAHCa, aIMUTTAaHCa, CKUH-d(D]eKTa;

19. Kakumu (mapa3uTHBIMH) ITapaMeTpaMu OTIEPUPYIOT IpH pacuéTe kabemnel u JIMHUIA nepeaad’?

20. JlaiiTe onpeneneHue NOHITHS HHAYKIIMOHHOTO HAarpeBa;

21. [laiiTe onpeneneHne NOHITUN JUIMHHOM U KOPOTKOW JIMHUM Mepenay;

22. OnumuTe cyTh UMIYJILCHON pedieKToMeTpun Kabenel 1 TUHUN nepeaay;

23. Onumute dynkiuonan moayis [lomynposomgauku 10 Comsol;

24. Onumute pyakuonan moayns Temonepenaya [10 Comsol;

25. Onumute dpyaknuroHan moayis Pagunouactorsr [1O Comsol;

26. Onumute Qyakuonan moxayinst MEMS TT10O Comsol;

27. Onmumute ¢pyaknuonan moayisi AC/DC I1O Comsol;

28. Onumute QyHKIHOHAT MoAyns Mexanuka koHctpykiuii [10 Comsol;

29. IlpuBenute ypaBHenre MakcBemia-bonbimana;

30. IIpuBenure ypaBHeHue @epmu-Jlupaxa;

31. Ilepeuncnute puU3MUECKrUe CBOMCTBA MaTEPHUATIOB HEOOXOIUMBIE JIJIsI POBEACHHUS dJIEKTpOMar-
HUTHOTO MOJICTMPOBAHUS;

32. IlepeuncianTe METOBI YCKOPEHHUS YACTOTHBIX PacYETOB (MOICTUPOBAHNS);

33. Uto Ha3bIBalOT TEMIIEPATYPHBIM I10JIEM, TPAJTUEHTOM TEMIEPATYPbI?

34. Yto Ha3bIBAIOT HAPSHKEHHO-1E()OPMUPOBAHHBIM COCTOSTHHEM?

35. B uém cyTh MOAANIbHOTO aHaIu3a?

36. [lepeuncnure BUABI epeiadul TEMIOBOM YHEPTHM;

37. Haiite ompeneieHHe W HA30BUTE €AMHUIIBI U3MEPEHUS CIEAYIOIUX (PU3MUYECKUX BEITHYUH:
TEIUIOBOH MOTOK, MIOTHOCTh TEIUIOBOTO MOTOKA, KOG (UIIUEHT TEIIIONPOBOAHOCTH.

38. Ilepeuncnure 3Tanbl UMUTALIMOHHOTO (KOMIIBIOTEPHOTO) MOAECIUPOBAHUS METOAOM KOHEUHBIX
AJIEMEHTOB?

39. Tlepeuncnure nuama3oH 3HAYeHUU KOI(PQUIMEHTa TEIUIONPOBOIHOCTH METaJIOB, HEMETAl-
JIOB, JKHMIKOCTEH M Ta30B.

40. ITepeuncnute OMMOKY MAaTEMaTHYECKOTO MOJCITUPOBAHNUS;

41. Yto onpenensiroT reoMeTpruIecKre U (PU3NIECKUE YCIOBHSI?

42. Yto onpenensoT HayalbHbIE U TPAHUYHBIE YCIOBUS?

43. Tlepeuncnure Gu3NUECKUE CBOMCTBA MAaTEPHATIOB HEOOXOIUMBIEC IS TIPOBEACHUS TEIJIOBOTO
MOJIEIMPOBAHHUS (TETUIOBBIX PacyETOB).

44. Chopmymupyiite 3akon Ctedana — bonpimana.

45. Chopmymupyiite 3ampauay Jupuxie u Helimana;

46. Ilepeuncinte rpaHUYHbIC YCIOBUS MPU MEXAHUYECKOM aHAJIN3E;

47. Jlaiite onpeneneHue «IpeaHanpsKEHHOIO COCTOSIHUSY;

48. [lepeuncnvte BUIbI MEXaHUYECKUX BHOPAIIHIA;

49. Jlaiite noHsTHE COOCTBEHHOM YacTOTHI KOHCTPYKIIHUH;

50. Yto Ha3BIBAIOT CTAIMOHAPHBIM U HECTAIIMOHAPHBIM MOJISTHPOBaHUEM (pacuéTom)?

14.1.3. TemblI 10KJI2/10B
- cropus pa3BUTHSA KOMIIBIOTEPHBIX TEXHOJIOTU;
- [lepcriekTHBBI pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUH (CYNEPKOMIBIOTEPHI, KBAHTOBBIE KOMIIbIO-
TEpBI);
- HampaBnenus pa3BuTHs HAHOTEXHOJOTUHN U HaHOMaTepuainoB B POC;
- Ucropus n nepcnextussl pazsutusg MOMC-TexHonoruii;
- CATIIP monenupoBanus kabenel u JIMHUN nepeaad;
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14.1.4. Tembl 0IPOCOB HA 3aHATHAX

- Uctopus u nepcneKkTUBBI pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CynepKoMIbIOTEPHOE MOJIEIMPOBAHMUE;

- [IpenckazarenbHOE MOJIEIUPOBAHUE CIOKHBIX CUCTEM;

- KommnbroTepHoE MozienpoBaHe HAHOCUCTEM;

- MonenupoBaHue MosynpoBOJHUKOBBIX YCTPOICTB: MOJEBOr0 TPAH3UCTOPA; poToaroaa (MyabTH -
¢dusuka);

- Monenupoanrie MOMC B COMSOL Multiphysics;

- Onncanue ¢pusnueckux uatepdeiicos s moaenupoanuss MOMC ycTpoiicTs;

- Pacuér anekrpocTtatnyecku BO30YK1a€MOT0 KaHTUIIEBEPa;

- MonenupoBaHue NbE30IEKTPUIECKUX YCTPOMCTB.

- MonenupoBaHue IeKTpUIeCKUX U MarHUTHBIX nojielt B AC/DC-cucremax;

- Pa3pabotka puiabTpoB, aHTEHH W BOJIHOBOJIOB B MEKPOBOJIIHOBOM U ONITHYECKOM JIMATIa30HE;

- MexIucuuIminHapHOe MOJICTTUPOBaHKE dJieKTpoMexanndeckux cucteM (MOMC) u mbe3o0d7ek-
TPUYECKUX YCTPONCTB;

- [Tpumenenne 110 COMSOL a1 ananu3a noJynpoBOJIHUKOBBIX CHCTEM.

- noctpoenue u umnopt CAD- u ECAD-reomerpui;

- 3aJ1aHue TIOPTOB;

- OMMCAaHHUE TOHKUX CJIIOEB METAJTU3ALINHY;

- yu€T MynbTUdu3nYecKuX 3 (HEeKToB;

- OTpaHUYCHUE PACYCTHON 00JIACTH U HCTONb30BaHue PML;

- IOCTPOEHHUE KaUeCTBEHHOU CETKH;

- YCKOpEHHE PacyeTOB B YACTOTHOU 00JIACTH;

- aHAJIM3 U SKCIOPT MATPUIL S-tapaMeTpoB U nuarpamMmm CMuTa.

- YacToTHBIE XapaKTePUCTHKH S-TapaMeTpOB U UMITEIAHCA;

- JInarpammel CMuTa;

- UccnenoBanue corjlacoBaHuUs;

- Pacuer momeli B pganpHEeW 30HE, ompezeieHHe KodhdUIMEHTa HANpaBICHHOTO JICHCTBUS
(Directivity) u koo duuunenta ycunenus (Gain);

- [IpuHIMIIBI NCTIONB30BAHUS CUMMETPHH;

- MogenupoBaHue aHTEHH B PEKUME MPUEMA U KOMIUIEKCHBIX PAaCYeTOB CHCTEM PA3HECEHHBIX B
MIPOCTPAHCTBE MPUEMHUKOB U MEPEaTYNKOB, OLEHKU AJIEKTPOMAarHUTHBIX HABOJOK HA COCEIHHE aHTEH-
HBI.

- Pacu€rhl aneKkTpocTaTHUECKUX U PE3UCTUBHBIX YCTPOMCTB U CBSI3aHHBIX 3D (PEKTOB;

- MogenupoBanue WHIYKTOPOB, TPaHC(HOPMATOPOB, FIMEKTPUICCKUX MAIIHMH, TTOCTOSIHHBIX MarHu-
TOB U JPYrOro MarHUTHOTO 00OPYyA0BaHMUS;

- UccnenoBanue cBsI3aHHBIX MEKIUCIUILTHHAPHBIX 3 (HEKTOB: HATPEB M OXJIAKICHUE IIEKTPOTEX -
HUKH (B T.4. JDKOYJICB M WHAYKIIMOHHBIA HArpeB), SJEKTPUUCCKHIE TPOOOH B AIICKTPOTEXHUKE, I (HEKTH B
11a3Me, TPaCCUPOBKY 3apsKEHHBIX YaCTHLL, AJIeKTpoMexannueckue 1 MOMC-cucTemsl.

- DnekTporexanueckoe Mmoaenupobanre B B COMSOL Multiphysics;

- TexHUKH MOJICITUPOBAHUS UHIYKTOPOB;

- [Ipocretimmuit uaaykTop (DC n AC ananus);

- MHoroBuTkoBas katyika (OrpaHn4eHre pacueTHOI 00JacTH M NCTIOIb30BaHHE CUMMETPHIA);

- JlonomHuTENBHBIN (PYHKIIMOHAT U IPUMEDPHI.

- MonenupoBanue kabeneit 8 COMSOL;

- Pacuét xoakcHaabLHOTO Kabdeus;

- MoaenupoBaHue JIMHHBIX JIMHUM;

- CBY-ananu3 nuHui nepeaay.

- [IpuMepsl MOJETMPOBAHUS CUCTEM OXJIAXKICHUS 3JIEKTPOHUKU U TEIJIOBOTO aHAJIN3a;

- UHCTpyMEHTHI pelieHus 3a7a4 TeMI0BOro aHalln3a;

- JIEMO: oxnaxxaeHue paauaropa.

- Matematuueckue MOJEIU U METO/IbI pacuéTa KOHTAaKTHOTO B3aUMOCHCTBHUS;

- KontakTHOE TEpMUYECKOE CONPOTUBIICHUE;

- KoHtakTHOE 351€KTpHuecKoe COMPOTHBIICHUE;
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- MexanndecKre KOHTaKTHI,

- JIEMO: OxnaxaeHue paauaropa;

- IEMO: JIx0yneB HarpeB 3JIEKTPUUECKOT0 BBIKJIIOYATEISL.

- UucneHHOe MOJIETMPOBAHKE PA3IMYHBIX MEXaHU3MOB IEpEHOCA TEILIOTHI;

- TermmoBoii anamu3 8 COMSOL Multiphysics;

- OXJIaKIeHUE UHTETPATIbHON CXEMBI;

- 3aTBepIeBaHKE METAJLNIA;

- Monenu nUHEeHHBIX YIPYTUX, CBEPXYIPYTUX, YIIPYTO-IUIACTUYHBIX, BI3KO-TUIACTUYHBIX U MOJI3Y-
YHX MaTepPUAJIOB;

- Bo3amoxkHOCTH 106aBiIEHUS] CBOMX COOCTBEHHBIX MOJIENIEH C MOMOIIBI0 BHEUTHUX MOIPOTpamMm
U QYHKIIHIA;

- Mexanuka koHcTpykuii B COMSOL Multiphysics;

- CtaTnyeckuii aHaJIN3;

- Medopmarusi pe3MHOBOTO YIUIOTHUTES;

- [InacTrueckas nedopMarus Ipu PacTsHKCHAH,

- [Tonp30BaTenbcke MOIEN MaTeprasoB;

- Cratu4ecKkuil aHau3 ¢ TOMOIIBIO BHEIIHEH OUOIMOTEKH.

- [IpoBenenne nccnenoBanmii Ha coocTBeHHBIe YacToThl (Eigenfrequency), B T.4. ¢ yueTom memri-
¢bupoBanus;

- 'apmonnueckue uccnenoBanus (Frequency Domain) miist pacuera 4aCTOTHBIX OTKJIMKOB M Xapak-
TEPUCTUK;

- Ilnramuaeckuii ananu3 (Time Dependent) Ha MPUIIOKEHHYIO K CUCTEME UMITYJILCHYIO Harpys3Ky,
B T.4. HACTPOMKA periareieu;

- MHCTpyMEHTBI M HACTPOUKH 117151 3P PEKTUBHOTO MOJIAIBLHOTO aHaimu3a cucteM: Time-Dependent
Modal u Frequency Domain Modal;

- Yuér npennanpspkenus u Bpamenus (Prestressed Analysis), B T.4. UX BIUSHUAS Ha YaCTOTHBIC Xa-
PaKTEpUCTUKH;

- XapakTepHble 3JIEMEHTHI TOcTOOpaboTku, B T.4. beictpoe dypre [Ipeodpazosanne (FFT), anu-
MaIuu COOCTBEHHBIX MOJI, IuarpaMMbl Kambera.

- Pemmenne o6parnoii 3agaun B COMSOL Multiphysics;

- Uuctpyments! ontumusanuu B COMSOL Multiphysics;

- OnTuMu3anys TEIIOBOro pexXuMa padoThl;

- MunuMu3anms Macchl KOHCTPYKIIHH;

- [lonbop GpyHKIMU U1 TOTyYEHHBIX paHee MPOU3BOJIbHBIX JaHHbIX.

14.1.5. Bonpochl 11l NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM

- 3nakoMcTtBO ¢ ANSYS WB;

- MaremaTuyeckas MocTaHOBKaA 337]a41 MOJICTUPOBAHUS (BRIOOP MaTEeMaTHYECKON MOJICIIN) ;

- [loctpoenue (umnopr), 1opaboTKa, UCIIPABICHHUE, IIOATOTOBKA K pacuéTy reOMETPUUYECKUX MOJIe-
neit B ANSYS Design Modeler;

- 3ajlaHnEe KOHTAKTOB;

- ba3a nanHbIx MatepuasioB. 3ajaHue CBOMCTB U MOJIEJIE MaTepraos;

- [Toctpoenue pacuétnbix cetok B ANSYS WB;

- 3a1aHre HaYaJIbHBIX U TPAHUYHBIX YCIOBUI;

- Hacrpoliku pemareis;

- 3ammyck Ha pacy€T U aHaJIU3 Pe3yJabTaTOB.

- CranoHapHasi 1 HecTallMOHapHasi MaTeMaTUYecKue Moiesu Termaooomena B POC;

- 3ajjaHue TETUTOBBIX CBOMCTB M MOJIEJICH MaTepuaioB KoHCTpyKIiui POC;

- 3a1aHKe HAYaIbHBIX U TPAHUYHBIX YCIOBUH TemooomeHa B POC;

- BoiBon u uHTEpIpEeTaus pe3ynbTaToB TemioBoro aHanuza POC.

- CtanmoHapHas 1 HeCTallMOHapHas MaTeMaTu4ecko Mmozenu Mexanuku B POC;

- 3a1aHre MEXaHUYECKUX CBOMCTB M MO/iesieil MaTtepuanoB KoHCTpykuii POC;

- 3ajaHue HavyaJbHbIX U IPAHUYHBIX YCIOBUI MexaHuku B POC;

- BoiBoz u uHTEpHIpEeTanus pe3ynbTaToB MexaHuueckoro anainuza POC.

- Co3anue MeXAUCHUIIMHAPHONW MaTeMaTu4ecKol MoJienu pusnyeckux mpoueccoB B POC;
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- 3aJjaHue KOMIUIEKCHBIX CBOMCTB M MOJIENIE MaTepuanoB KOHCTpyKIuit POC;
- 3a/laHKe CBA3aHHBIX HAYAJIbHBIX U TPAHUYHBIX yclioBHM B POC;

- BeiBoa 1 uHTEpIIpETaLUs pe3yJIbTaTOB MOACIUPOBAHUS.

14.1.6. Temb1 1a00paTOpHBIX padoT

MomanbHBINA aHAIN3

JInHEeNHbI KOHCTPYKIMOHHBIA aHAIIN3
CranuoHapHBbIi TEIUIOBOM aHAIU3

- Komnsroreprnoe monenuposanue repmoH/IC;
- AHAJIN3 TIpeTHANPSHKEHHOTO COCTOSIHUS.

- Tormosornyeckas ONTUMU3ALINS;

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbS U UHBAJIUA0B

I[J'IH JijI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — HOHOJ’IHI/ITGJ’IBHBI@ MaTtepuajibl OLUCHUBAHUA OJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU

340POBbLS U UHBAJINIOB

Kareropun
oOyJarommxcs

Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX
MaTepualioB

@OopMBbI KOHTPOJIS U OLIEHKH
pe3yJIbTaTOB O0y4YCHUS

C HapymieHusiMu
ciyxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHEIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHust

CobecenoBanue 10 BOTIPOCAM K 3a4eTy,
OIPOC MO TePMHHAM

[TpeumyIieCTBEHHO YCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEIIBLHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCHbMCHHBIC
CaMOCTOSTENFHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYHIeCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHuyYeHUSIMH 110
00ILIEMETUITMHCKIAM
MMOKa3aHHUSIM

TGCTBI, IINCBMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIC paGOTLI, YCTHBIC OTBCThI

[IpeuMy1ieCTBEHHO IPOBEpPKA
METOLAMM UCXOIS U3 COCTOSTHUS
00y4aronierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa MpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTECHTA,;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUATHS HH(POPMALIUN:

JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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