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44.04.01 Ilenaroruyeckoe oOpa3oBaHHE (YpPOBEHb MArHCTPaTyphbl), YTBEP/KIEHHOTO MPHKa30M

Munncrepersa oOpazosanus u Hayku Poccuiickoii @enepanun ot 22 despang 2018 r. N 126.

[Topsiaka opranm3auuu yuyeOGHOro mporecca B 0Opa3oBaTelbHBIX OpPraHH3alHSX BBICHIETO
npodeccronaisHoro odbpasosanus Jlonenkoit Haponroii PecmyOnuKH, yTBEPKIEHHOIO NPHKA30M

MunucteperBa odpasoBanus u Hayku JIHP Ne 1171 ot «10» Hos0ps 2017 1.

y4eOHOTro miaHa 1 OCHOBHOII oOpa3oBaTtenbHOIT nporpammel MH(opMaTHKa B (hH3HUecKOM
obpazoBanun, Hanpaenenus noarotosku 44.04.01 ITenarornueckoe odpa3oBaHue, pa3pabOTaHHBIX

B 'OV BIIO «/loHenkuii HalfHOHA/IbHBIH YHHBEPCHTETY.

PaspaboTtuuk:
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[Tporpamma y4yeOHOH JAHCIHIIHHEI YTBEP/KIEHA Ha 3aceaHHH Ka(eapel oOmel (H3HKH H

JUIaKTHKH (QH3HKH
[Tpotoxox Ne 13 ot «09» anpens 2020 r.

3aBenytommuii kadeapoii

IIporpamma y4yeOHOIl AHCHUIUTHHBI 0A00peHa ydeOHO-MEeTOAHYecKoil KoMHccHel (QH3HKO-

TeXHHYECKOro (haKy1bTeTa
[Tpotokom Ne 5 ot «15» anpemnst 2020 r.
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1. OBJACTBh IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOLHECCE

VYuebnas aucuuiuinHa «llonp3oBarenbckue NPUKIAAHBIE TPOTPAMMbI Ui (PU3UKOB»
ABIISICTCS JUCUUIUIMHON 1O BBIOOPY BapuaTuBHOM yactu bnoka 1 «/lucrumimuHsl (MOAYIN)» IO
HarnpaBiieHnto noarotoBku 44.04.01 Ilemarormyeckoe oOpazoBaHHE (Marucrepckas MmporpaMmma:
Wudopmatuka B ¢usmyeckoM 00pa3oBaHMM) M COCTOMT M3 JBYX COJIEP)KATEIBHBIX MOIYJCH:
Moaynb 1 — «[lakeTsl NPUKIATHBIX NpoTrpamMM OOIIEro HasHaueHHs», Moayiab 2 — «[lakers
MPUKIAJHBIX MPOTPaMM CIIEHHATbHOIO HA3HAYCHUSI».

JucuuruinHa peanusyercsi Ha (U3uKo-TeXHHIECKOM (akyibpTeTe Kadeapoit odmei puznku
U AUJIAKTUKU (PU3UKU.

Jia u3ydeHus: JaHHOW y4yeOHOW NUCUUIIIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyemble aucuuIUiMHaMu OakanaBpuarta: «[lakersl mpukinagusix nporpamm  (Ilpuknagnbie
nporpaMmsbl)», «llakeTsl mpuxiagHeix nporpamm (BerumcnutenbHas ¢usuka (IpakTHKYM Ha
OBM))», «MHpopMaIIMOHHbIE © KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B 00pa30BaHUU».

[TonyueHHble 3HAHUS KCIOJIB3YIOTCS CTYIEHTAaMU MPH U3YYEHUH CIEIYIOIINUX JUCLMIUINH!
«MH(popMalioHHbIE TEXHOJOTUH B MpodeccnoHanbHON aesTenbHOCTH», «HayuHblil ceMuHapy, a
Takke BO BpeMs BBIIIOJHEHUS HAy4YHO-HCCIIEIOBAaTENbCKOW pabOThl M TpU  HANUCAHHUH
MAarucTepCKOU TUCCEePTALNU.

2. CTPYKTYPA JUCHUITJIMHBI

Xapakmepucmuka y4eOHou OUCUUNIUHBL

Hanpasnenue noaroToBku 44.04.01 Ilegaroruveckoe oOpa3oBaHue
Marwucrepckast mporpaMmma Nudopmaruka B puzraeckom 06pa3oBaHuN
OO6pazoBarenpHas mporpamma AKaJleMHYeCKasi MarucTparypa
Keanudukarus MarucTp
KonndecTBo comepkaTebHbIX MOTYJIEH 2
Jucrunnuna 6a3f)B0171 / BApuaTUBHON YacTH Y ——
00pa30BaTeNIbHOM MPOrpaMMBbl
®opwmbl koHTpoJIst (MK, sK3ameH, 3a4er) 1 MOAYIBHBIA KOHTPOJIb, 1 3a4eT
okasarem o4Has ¢popma 3ao4Has popma
00y4eHUs 00y4eHUs
KonnuecTBo 3a4eTHBIX eMHUIL (KPEIUTOB) 2
T'ox moaroroBku 2
CemecTtp 3
KonnuecTBo yacoB 72
- JIGKIIUOHHBIX
- IPAKTUYCCKUX, CECMUHAPCKUX 28
- 1a00PaTOPHBIX
- CaMOCTOSITEIbHOIN pabOThHI 44
B T.4. UHAMBHUAYaJIbHOE 33/1aHHE
HegnenpHoe KommM4ecTBO 4acos, 5
B T.4. ayJIUTOPHBIX 2




3. OIMCAHUE JUCLHUIIJIMHbBI

Ileau m 3a1a4MH.

Ilens — dopmupoBaHHE y CTYISCHTOB 0a30BBIX TEOPETHYECKUX 3HAHWUHA M MPAKTHYECKUX
HAaBBIKOB pa6OTI)I C IIaKeTaMu HpI/IKJIaIlHI)IX HpOFpaMM O6HICFO Ha3HA4YCHUs MJid HpI/IMCHCHI/ISI X B
cBOCH TPOQECCUOHATLHONW JCATEIBHOCTY.

3aoauu

- chopMupoBaTh NPAaKTUYECKHE HABBIKM PAa0OThI HA MEPCOHAIBHOM KOMITBIOTEPE U C TaKeTaMU

MNPUKIAJHBIX MporpamMm, MNPpEAyCMOTPCHHBIMH [Ji1 OCBOCHHSA Ha HaGOpaTOpHBIX 3aHATHAX, a TaKXKE B
MPOLIECCE CAMOCTOSTENBHOW PaboTHI;

= O3HaAKOMHUTHL C OCHOBHBIMH BO3MOXHOCTAMH IPOrpaMMHBIX IPOAYKTOB, 1aThb TCOPECTUUCCKUEC U
MPaKTUYCCKUE OCHOBLI 3HAaHUK B O00JIACTH HCIOIL30BAHUSA I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUH JJIsL
pereHust 3aJa4 B cBOeH Mpo(eCCHOHATBHON NS TETbHOCTH.

TpedoBanus K pe3ybTaTaM OCBOECHHS JAMCHMILIMHBI. [Iporiecc M3ydeHus TUCITUTUTHHBI
«[Tomp30BaTeNbCKME MPHUKIAAHBIE TPOTPaMMbI Il (PM3MKOB» HampaBlieH Ha (opMUpOBaHHE
AJIEMEHTOB CJEAYIONIUX KOMIIETEHIIMH B COOTBETCTBUU B cooTBercTBUH ¢ DPI'OC BO PO
HanpaBJIeHUs TOJArOTOBKM HampasieHus noarotoBku 44.04.01 Ilemarormyeckoe oOpa3oBaHHE U
OCHOBHOHl ~ 00pa3oBaTeilbHOM  HPOrpaMMbl  BBICHIETO  MPOQECCHOHANIBHOTO  00Opa3oBaHUs
HarnpaBiieHus noarotoBku 44.04.01 Tlemarormueckoe oOpa3zoBaHHe (Marucrepckas Mporpamma:
nHpopmatrka B pusnueckoM oOpa3oBaHUN):

a) yHUgepcanbHbIX:

- CIOCOOHOCTRIO YIPABIIATH MPOSKTOM Ha BCEX ATarax ero ku3HenHoro mukia (YK-2);

- CIIOCOOHOCTBHIO MPUMEHATH COBpEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTHH, B TOM YHCIIE HA
WHOCTpaHHOM(BIX) sI3bIKe(ax), I aKaJAeMHUYECKOTO M MpO(ecCHOHATHLHOTO B3aUMOJICHCTBUS
(YK-4);

- CIIOCOOHOCTBIO OMNPEAENATh U PEaNN30BbIBATH NMPUOPUTETHI COOCTBEHHOMN NESATENLHOCTH U
CHocoObl €€ COBEpIICHCTBOBAHHS Ha OCHOBE CaMOOLIEHKM TMPUMEHATh COBPEMEHHBIE
KOMMYHUKATUBHBIE TEXHOJOTHMH, B TOM 4HCIE€ Ha WHOCTPAaHHOM(BIX) s3bIKe(ax), Ui
aKaJIeMUIeCKOro U npodeccuonanbHoro B3anmoeiictaus (YK-6).

0) obwenpogeccuonanvuvimu:

- CIIOCOOHOCTHIO MPOEKTUPOBATH U UCTHOJIb30BaTh 3P (PEKTUBHBIEC ICUXOJIOTO-TIEJarOrMUYeCcKUe,
B TOM YHCJI€ MHKJIIO3UBHBIE, TEXHOJIOTUH B PO(deCCUOHATbHON AESITeTbHOCTH, HEOOXOAUMBIE TS
UHIUBUAyaIU3allik  OOydeHHs, pPa3BUTHS, BOCHHUTAHHUA  OOYYalOIIUXCI C  OCOOBIMH
obpasoBarenbHbiMU TIOTpeOHOCTSIME (OITK-6);

- CHOCOOHOCTBIO IJIAHMPOBaTh M  OPraHHU30BBIBATH  B3aMMOJCHUCTBHSI  Y4aCTHHUKOB
obpazoBarenbHbIX oTHOIIEeHHH (OITK-7).

8) npogheccuonanvHviMu:

neAaroruvyeckas 1esiTeJIbHOCTh:

CHOCOOHOCTHIO (hOPMUPOBATH 0OPA30BATENBHYIO CPEAY M HCIIOIb30BaTh MPOQPECCUOHAIBHbBIE

3HAHMS ¥ YMEHHsSI B Pean3alliy 3a/1a4 HHHOBAIIMOHHOM 0Opa3oBatesbHoi monutuku (ITK-2);
HAYYHO-MCCJIeI0BATEeIbCKAS 1eSITeIbHOCTh:

TOTOBHOCTBIO MCIIOJIb30BaTh MHJIMBUIyalIbHbIE KpEaTUBHbBIE CIOCOOHOCTH JUIsl CAMOCTOSITENIBHOTO

perteHust ucerenoBatensckux 3anad (IK-6);
NPOEKTHAS eSTeJIbHOCTD:

TOTOBHOCTBIO K OCYIIECTBJICHUIO MEAarorn4eckoro MpPOEKTHUPOBAHUS 00pa30BaTEIbHBIX
pOrpaMM U WHIMBHIYaIbHBIX 00pa3oBaTenbHbIX MapiipyToB (ITK-8);

TOTOBHOCTHIO TPOEKTUPOBATH COACPKAHKUE YIEOHBIX TUCIHUILINH, TEXHOJIOTUH U KOHKPETHBIE
MmeTouku ooyueHus (I1K-10);

MeTOIMYecKasi 1eITeJIbHOCTh:

TOTOBHOCTBIO K pa3paboTKe M peaan3ald METOINYECKUX MoJelneil, MeTOANK, TEXHOJIOTUN U
MpUEeMOB OOyYeHHs, K aHalu3y pe3ylbTaTOB MpoOllecca WX HCIOJIH30BAaHUS B OPraHU3AIIUAX,
OCYIIECTBISIONIMX 00pa3zoBaTenbHyto aesaTenbHocTh (ITK-11);
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TOTOBHOCTBIO K CHCTEMAaTH3allld, OOOOIIEHUI0 M PACHPOCTPAHEHUIO OTEYECTBEHHOTO U
3apyOeIKHOTO METOJMUECKOTO OMbITa B Ipodeccuonanboit oomactu (I1K-12);

yHpaBJIeHYeCKasi 1eATeJbHOCTD:

FOTOBHOCTBIO OpPraHU30BBIBATH KOMAHJIHYIO pabOTy /s pelleHus 3ajJad  pa3BUTHUS
OpraHusarui, OCYIIIECTBIISIOLIUX 00pa3oBaTeNIbHYIO NeSITENIbHOCTb, peanuzauuu
aKcriepuMenTanbHon padotsl (I[1K-15);

KYJbTYPHO- IPOCBETHTEIbCKAS 1eSITeIbHOCTD:

CIOCOOHOCTBIO M3ydaTh U (HOPMUPOBATH KYJIBTYPHBIE TIOTPEOHOCTH U MOBBIIIATH KYJIBTYpPHO-
00pa3oBaTelibHbII YPOBEHb pa3nuuHbIX rpym Hacenenus ([1K-17);

CIOCOOHOCTBIO pa3padaThiBaTh M PEATM30BBIBATh IMPOCBETUTEIHCKUE MPOTPAMMBI B IIEJSIX
MOMYJISIPU3AINN HAYIHBIX 3HAHUH U KyIbTYpHBIX Tpagunuii (ITK-19).

B pe3yabTaTe udydyeHusi y4eOHOM JUCHUIIUHBI CTY/IEHT 10JKEH

3namo:

- TIOHATHE M COBPEMEHHOE COCTOSIHME WH(GOPMAIMOHHBIX TEXHOJOTUM, NPUKIIAJAHbIE
MIPOrpPaMMHBIE MTPOTYKTHI;

- CTPYKTYypy M o00myro cxemy OGYHKIMOHUPOBAHHS MAKETOB MPUKIAAHBIX MPOTpaMm
o011ero Ha3HaYeHUs],

- cBolcTBa HH(OPMALIUKA U OCOOEHHOCTH (PU3NUECKONW MHPOPMAIMH, CTPYKTYPY U (HOpMBbI
ee MpeCTaBlIEHUSI B KOMIIBIOTEPE;

- OCHOBHBIE KpUTEpPUM BBIOOpAa TEXHHYECKMX M MPOrPAMMHBIX CPEACTB Ui pPELICHUs
(bu3uvecKux 3a1a4;

- COCTOSIHHE COBPEMEHHOI'0 PhIHKA IPOrPaMMHBIX CPE/CTB;

- OCHOBBI MaTeMaTH4YECKOTO MOJEIUPOBAaHMs M  PpEHIEHUs MPAKTUYECKUX  3a7ay
MaTeMaTU4eCKON (PU3MKHU C IPUMEHEHUEM TAKETOB MPUKJIIAIHBIX IPOrPaMM;

- OCHOBHBIE TOJXOJbl K HMHTEPNPETALUMU U BU3YyaIM3alUU pPE3yiIbTaTOB YHCICHHBIX
pacyeTos;

- BUABl [AKETOB MPUKIATHBIX MPOrpamMM JUIsl UCIHOJB30BaHMS HUX B CBOEH
po(eccHOHaIbHON AEATEIbHOCTH,;

Ymemo:

- paboTaTh € MEPCOHAJIBHBIM KOMIBIOTEPOM U HCIIOJIb30BaTh Pa3JIUYHbIE IAKETh
IPUKIAJAHBIX HPOTpaMM JUIsl pelleHus (U3UYECKUX 3aJad KakK B JIOKAJIbHOM, TaK M CETEBOM
pexuMax;

- OCYILECTBJIATh MOMCK MH(MOPMALUK MO IOJYyYEeHHOMY 3aJaHUI0, cOOp, aHalIu3 JaHHBIX,
HEOOXOAUMBIX JUIsl PELICHHs NOCTaBJIEHHBIX 3a/1a4;

- IPUMEHATh IpOrpaMMHOE oOecreyeHue sl NpEeACTaBICHUs, XpaHEHHs M pacyera
(bU3NYECKUX JaHHBIX;

- IPUMEHATh COBPEMEHHbIE NaKeThl MPUKIAAHBIX HporpamMm Ui peleHus 3anay
MaTeMaTH4YeCKOTO MOAEIMPOBaHUS (PU3NUECKUX ITPOLIECCOB,;

- BU3YaJIU3UPOBAaTh M MHTEPIPETUPOBATH PE3YJIbTAThl BBIYMCIUTEIBHOTO SKCIEPUMEHTA,
IIOJIyYEHHBIE C IPUMEHEHUEM TAKETOB IPUKIIAJAHBIX TPOTPaMM;

Bnaoemu:

- HaBbIKaMH PabOThl C YHUBEPCAIBHBIMH U CHEIUATU3UPOBAHHBIMU MTAKETaMU MPHUKJIAIHBIX
IIporpamm JUis peuieHus: GU3NYecKux 3a/1ad;

- TEXHOJIOTUEN MPUMEHEHUS MAKETOB NPUKJIAJHBIX IPOrpaMM Ui PELIEHUS IPAKTHYECKUX
3aJja4 MaTeMaTH4ecKoi (pu3nku;

- OCHOBHBIMH METOJaMH, CIIOCOOAMU U CpPEACTBAMH IOJIyYSHMs, XpaHEHHUs, NepepadoTKu
uHbOpMalMK, METOJAMU YIPAaBJIEHUS MPOEKTAaMM M HX pealu3alusIMU C HCIOJIb30BaHUEM
COBPEMEHHOTO MTPOrPaMMHOT0 00ecreueHusl.



4, Coz[epma}me JAUCHUIIJINHBI U (l)OpMLI opranmsanuu yqeﬁﬂoro mpouecca

MopsiakoBbIi
HOMeEp U TeMa

Kp aTKoO¢€ CoACPKaHUE TEMbI

IIa

Cooeporcamenvutii mooyas 1
KeThbl MPUKJIATHBIX MPOrpaMM 00IIero Ha3HAYeHHus

Tema 1.
O06naunble
XPaHHUJIUINA JaHHBIX

[Monsitue ob6nmaunoro xpanwnmuma. O030p BO3MOXKHOCTEH OOIaYHBIX
CEPBUCOB JUIsl XpaHEHUs1 HH(OpMaIUK.

O630p mporpamm Uil co3laHus Tpe3eHTanuid. Pexomenparuu 10
CO3JIaHUIO KAYECTBEHHBIX IPE3CHTALNH.

Tema 2. HNHTepakTuBHBIE TIJIAKaThI KaK CPENCTBO COBPEMEHHOTO
Aynno-BU3yalbHBIC | MHOTO(QYHKIIMOHAIBHOTO cpencTBa o0ydeHus. Co3MaHne HHTEPAKTHBHBIX
TEXHOJIOTUU TUIaKaToB ¢ moMolbio cepsucoB Prezi, Glogster, Cacoo, ThingLink.
OmnnaitH-cepBHCHI IS CO3/IaHUS TECTOB, BUKTOPUH U KPOCCBOP/IOB.
CepBUCHI TSI peAAKTHPOBAHUS MYJIBTHMETHA.
Texnonoruu co3manus KOMObIOTEpHON aHuManuu. O030p MporpaMm st
CO37aHMs KOMITbIOTepHOUW anmMarmu. Co3/aHue aHUMAIMH B PEKUME
Tema 3. pUCOBaHMs. AHUMAIUS KaK WHCTPYMEHT TIOBBIMICHUS KOHBEPCHUHU.
KommproTepHas AxtyanpHOCTh anumaruu after effects u flash. Stop-motion anumarus.
AHUMAIIHsI [TocnoitHass o00paboTka. HacTpoiika Tmepexoq0B MEXIy KaJpaMH.
Hanoxenne s3pdexroB u punbrpon. Buzyanuzamnms. [lognepxkka paboTs
¢ 3D oOGnexramu. KonBepramus BUEO B aHUMAITHIO.
Tema 4. .
BrpTyansHbie O0630p OHJIANH-CEPBUCOB IS NpOBeaIcHHA nabopaTopHBIX padboT U
(usaeckie J€MOHCTpAaIH (bnznqvecm/lx ABJICHHH, NMPOrPaMMHOTO obecrieueHust Jyis
CO3/IaHUs BUPTYAJIbHOU JTa00paTOpHOI pabOTHI.
nab0paTopum
CooepirrcamenvHulit Mooyns 2
IlakeTbl NMPUKJIAIHBIX NMPOrPaMM CHENHAIbHOI0 HA3HAYEHUS
Bosmoxknoctu  miargpopmer  ANSYS  Workbench.  I'paduueckmii
Tema 5. uHTepdeic  moib3oBarenas.  MEKAUCHUIUIMHAPHBIE — PacueThl IO
Ansys Workbench texHosoruu drag-and-drop. ABTromaTtndeckoe 0OHOBIIEHHE/TIEPECTPOCHHE
Ha YPOBHE MTPOEKTA.
OOrue NPHHIMUIBI CO3JaHMs TI'eOMETPUYECKUX Mojeneir B Design
Tema 6. Modeler. HaBuratop mopaeneir u riaBHoe MeHi0. Pabouas oGmacte u
DesignModeler 3aJlaHue TEOMETPUHU PA3TUYHBIX THUIOB: OOBEMHBIE Tela, MOBEPXHOCTU
(06010YKH) W JTMHEIHBIC TEJIA.
Tema 7 I'eneparusi KOHEUHO-3JI€MEHTHON CeTKH. MeToapl MOCTPOEHHUS CETKH.
Meg;ﬁiné DIIEMEHTHI yHpaBiIeHus cetkoil. KiroueBbie ocoOeHHOCTU. 3amaHue
TPaHUIl PACYETHOU MOJICTIH.
Tema 8 OyHKIIMM, KOHCTAHTHI W BBIPAKEHHUA. 3aJaHHe CBOICTB MaTepHaloB U
Fﬁ]ﬂéﬁt ' HAYaJdbHBIX YyCIOBUH. 3aJaHWE TPAHUYHBIX YCIOBUH U H3MEHEHHE
mddepeHnnanbHbIX ypaBHEHUH.
[TocTnporieccuHr  pe3ynpTaToB TpaUyecKOro H  KOJIMYECTBEHHOTO
Tema 9. aHanuza. [llabmoHbl AN  aBTOMATHYECKOTO  CO3JaHHUSI  OTYETOB,
CFD-Post OOBeUHSAIOMNX TpapukH, TaONUIBI, JBYMEpPHBIE U TpeXMepHbIE

I/I306pa)KCHI/I$I . COSI[aHI/Ie aHHUMalluu.




Temarudeckuii mjian

KosanuyecTBo yacos
Ounas popma o0yueHust 3aounas popma ob6yuenust
B T.U. B T.4.
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CoaepikaTeJbHbII MOAYJIb 1
Tema 1. OGnaunbie XpaHUTUIIA 8 3 5
TAHHBIX
Tema 2. Aynno-Bu3yanabHble 8 3 5
TEXHOJIOTHHU
Tema 3. KommbproTepHas 3 3 5
aHUMaIHs
Tema 4. BupryanbHble 8 3 5
¢buznueckue nabopaTopuu
Hmozo no cooeprcamenvnom
P Y| 32 12 20
Mmooy 1
ConepxaTeJibHbIH MOTYJIb 2
Tema 5. Ansys Workbench 6 2 4
Tema 6. DesignModeler 10 4 6
Tema 7. Meshing 10 4 6
Tema 8. Fluent 8 4 4
Tema 9. CFD-Post 6 2 4
Hmozo no cooeprrcamenvnom
P Y1 40 16 24
MOOYII0 2
Bcezo uacos 72 28 44

5. METOAMYECKHUE PEKOMEHJIAIIMA JUISI TIPOBEJEHUS JIEKIITMOHHBIX,
INPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUU

JIeKIIMOHHBIC U na60paTopHLIe 3aHATUS HC IIPEAYCMOTPCHBI INIAHOM.

Tembl IPAKTHYECKHUX 3aHATHI

No Konuuecmeo
Ha3zeanue memui
n/n uacoe
1 Co3nmanue mpeseHTaluu (MHTEPAKTUBHOIO IUIaKaTa, OIMpOca, TeCTa, 7
BUKTOPUHBI, KPOCCBOP/IA) IO 3a/JaHHOM TeMe
2 |Co3znanue nabopaTopHOit paboTHI O PU3UKE 7
3 [MoaenupoBaHue NepHOIUYECKOTO OTPHIBHOTO TCUCHHS 7
4 |MogaenupoBaHHe yJapHO-BOJHOBBIX ITPOLIECCOB 7
BCEI'O 28




6. METOANMYECKUE PEKOMEH/JALIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

CamocrostensbHas pabota cTyqeHTOB 1o Kypey «llpukiamabie mporpammsl Ui (pU3HKOB»

IpenycMaTpuBaeT:
CUCTEMATUYECKOE MOCEIICHNE TPAKTUUECKUX 3aHATUIH;
MIOATOTOBKY K IIPAKTHUUYECKUM 3aHITHIM;

Opranusanusi caMoCTOsITeIbHON padoThbl CTYIEHTOB

CBOEBPEMEHHOE U Ka4eCTBEHHOE 0(hOpMIIEHHE OTUETOB MO MPAKTUIECKUM padoTaMm.
CaMOCTOSITENIbHYIO Pa3pabdOTKy aIrOPUTMOB M TEKCTOB IPOTPAaMM MPAKTHUECKUX PadOT.

Ha3zeanue memui

Konuuecmeo
uacoe

Br160p 1 HCII0Ib30BaHNE 00JaUHbIX XPAaHUIIHIIL]

2

00630p BO3MOXXHOCTEH MPOTPAMMHBIX ITAKETOB JIJISI CO3/IaHUS TTPE3CHTAIINNA:
Prezi, Google Slides, LibreOffice Impress, Keynote, Zoho Show,
\/ideoScribe u ap. Beibop myummx GyHKIHA, HEOOXOAUMBIX B IPOrPAMMHOM
MakeTe JJIs CO3JaHUsI TPE3EeHTAIIHIA.

0O0630p oHNIAITH-CEPBUCOB JJISl CO3/1aHUSI HUHTEPAKTUBHBIX TECTOB, OTIPOCOB,
BHUKTOPHUH, KPOCCBOPAOB, KBECT-UT'P, MHTCIUICKTYAaJIbHBIX KapT AJIA
MO3TOBOTO HITypMa, MapIIPYTHBIX KapT U Ip.

AHUMAIU KaK HHCTPYMEHT ITOBBIIICHNS KOHBEPCHH. MeToIbl CO3/IaHus
aHuManuu. Buapl anumanuu: TpaguimonHas, 2D BexTopras, 3D, rpaduka
nBHOKEHUs, Stop-motion.

00630p OHJIAHH-CEPBUCOB C BUPTYaIbHBIMU JTA00OPATOPHBIMHU pabOTaMH 110
buzuke.

PacuerHas miardopma Ansys Workbench kak mHCTpyMEHT HHTErpalliu
[IPOrPAMMHBIX ITPOYKTOB ISl MOAETUPOBaHUS (PU3MUECKUX MPOIECCOB.
MHcTpyMeHThl A1 B3aumoaeictBusi ¢ CAD-cucteMamu, UCIIpaBIICHUS
neeKTHOM reoOMeTpHH, CO3JJaHHsI BBICOKOKAUeCTBEHHBIX CETOK, IIpe- U MOCT-
[IPOLIECCUHTA.

Monayne DesignModeler kak OCHOBHOM MHCTPYMEHT JIJIsI CO3/IaHUS
mapaMeTPU30BaHHBIX T€OMETPUUECCKHX MOACICH “‘C Hy/s”, a TaKxKe IS
penakTupoBanus uMnoptTupoBanHbix CAD-Moneneit. Co3nanue reoMeTpun
Pa3MUYHBIX TUNIOB. IHCTpYMEHTHI apaMeTpHu3anuu Mojeneid. THCTpyMeHTsI
TSl ICTIPABJICHUS 1e(PEKTHOM TeoMeTpUH U T0PaOOTKH MOJICIH.

Mertobl iocTpoeHus cetku B Ansys Meshing. KomupoBanue cetku. 3amura
Tornionoruu. KimroueBbie oco0eHHOCTH. 3ajaHKe TPaHUIl PACUETHON MOJICIH.

Ansys Fluent kak HHCTPYMEHT MOJICTMPOBAHUS TCUCHHI )KUIKOCTEH U Ta30B
U151 IPOMBIIIIJICHHBIX 33124 C y4ETOM TypOYJIEHTHOCTH, TEIIO00OMEHa,
XMMHUYECKUX peaKIni. MeTO1bl YUCIIEHHOTO PEUICHUS U
pacnapaienuBanus. TypOyleHTHOCTb, (pa30BbIi epexo1, TEMI000MeH ¢
M3ITy4eHUEM, TE€UCHUSI C XUMUYECKHUMH PEAKIIUAMHU.

10

[TocTrporieccuHr pe3ynbTaToB rpauueckoro U KOJIMYECTBEHHOTO aHaJIN3a B
CFD-Post. Co3znanne anumaiuu. [IoaroToBka 0T4€TOB, HOCTPOCHUE
rpaduKoB, TaOIUL], H300paKEHHI.

BCEI'O
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7. AHANBUAY ATTHHBIE 3AJAHUS

NupuBuyansHbIE 3a1aHUS HE IPEAYCMOTPEHBI.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTAIIAM

[TonsTHE 00JIAYHOTO XPAHUITHIIA.
0O030p BO3MOKHOCTEH 00JIaYHBIX CEPBUCOB /ISl XpaHEHHS HH(OPMAIIHH.
OO6nayHO€ XpaHEHHUE JJTAaHHBIX: IIPEUMYILECTBA U HEJOCTATKH.
Ocob6ennoctu npeseHTanuu. [IpaBuiia co3manus Mpe3eHTalnuH.
OCHOBHBIE AIIEMEHTHI U CTPYKTypa HHTEPAKTUBHOTO TIIAKATa.
CpenctBa co371aHNsI MHTEPAKTHBHBIX TJIAKATOB.
CepBHCHI U peIaKTHPOBAHUS MYJITBTHUMEINA.
WHuTepakTHBHBIE CIIOCOOBI aKTHBH3AIINHU TIO3HABATEIIHHOMN e TEILHOCTH.
TexHonoruu co3ganus KOMIbIOTEPHON aHUMAIIMH.

10. Mertoabl co3manns aHUMAaLUK. BUas aHUMAaIIUY.

11. O630p mporpamMm i CO3AaHUSI KOMITBIOTEPHOU aHUMAIIUH.

12. AHuMaIs Kak HHCTPYMEHT ITOBBIIICHUS KOHBEPCHH.

13. BupryanbHble IPUOOPHI.

14. Mertoauka co3aanus BUPTYaAITbHOM 1a00paTOpHOU pabOTHI.

15. TpeGoBanus k uHTEpQECy A MPOBEACHUS U YIIPABIEHUS BUPTYaJIbHON
nabopaTopHOU paboTOM.

16. Tlpumeps! BUPTYaIbHBIX Ja00OpATOPHIA.

17. Buppl 1 3a1a4u IPENPOIIECCOPOB U MOCTIPOIIECCOPOB.

18. Busyanu3zanus u 00paboTKa pe3yIbTaTOB BEIYHCIUTEILHOTO IKCIIEPUMEHTA.

19. CpencrBa Bu3yanu3aluu HAy9HBIX PACUETOB.

©CoN~ LN E

9. OBPA3ELl MOAYJBbHOI'O KOHTPOJIA

IOy BIIO «IOHEIKUA HAIIMOHAJIbHBIA YHUBEPCUTET»
DUBMKO-TEXHUUECKHH (PaKyIbTeT

Hanpaenenue noocomoexu: 44.04.01 Ileoazocuueckoe oopazosanue
Maeucmepckas npoepamma: uHgopmamuka 6 puzuueckom oopazosanuu
IIpoepamma noocomosxu: akademuueckan Mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Ilakemwt npukiaoHvix nPozcpamm 011 Puukoe

MO/AVYJIbHAA KOHTPOJIbHAS PABOTA
BAPHUAHT Nel

1. Cpe,ZLCTBa CO3J1aHUA MHTCPAKTUBHBIX I1JIAKATOB.
2. CO3,[[21HI/IG MpEe3CHTAlMU C IIOMOIIBIO CEpPBUCA Prezi.

VYTBepk/IeHO Ha 3acefaHuU Kadeapsl oOuiei GU3nku U TUAaKTUKN (PU3NKU
IPOTOKOJI Ne oT*“ ” 20 T

3aB. kadenpoii

[IpenonaBarens
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KpuTeplm OICHUBAHHUA MOAYJ/ILHOI'O KOHTPOJIHA

Homep 3a0anusn Konuuecmeo dannoe
3ananue 1 10
3ananue 2 10
Bcezo 20

10. OBPA3EL DK3AMEHALIMOHHOI'O BUJIETA

DK3aMeH He MPe1yCMOTPEH

11. OBPA3ELl TECTOBOI'O 3AJJAHUSA

He npedycmompeno

12. KPUTEPUU OLIEHUBAHMUS

[lo kypcy mpenmnosnaraercs MpoBeleHHE MPOMEXKYTOUHOM aTTecTallud B BHJE MOAYJIbHOTO
KOHTPOJISI, BHITIOJIHEHUE OJI0Ka MPaKTUYECKUX paboT U 3adera.

Pacnpeodenenue 6annos, Komopvie MOZym nOay4Ums Cmy0eHmbl
6 npoyecce uzyueHus OUCUUNIUHbI

MaxkcumajibHoe
®opma KOHTPOJISI
KOJIMYeCTBO 0a/1J10B
[IpakTrueckas padora Ne 1 20
[IpakTrueckas padora Ne 2 20
[IpakTrueckas padorta Ne 3 20
[IpakTnueckas pabora Ne 4 20
MoaynbHbII KOHTPOJIIb 20
Bcero 100

HlIxkana coomeemcmeus 6a1108 HAUUOHAIbHOU UIKATlE

Ounenka Ounenka mo . Ounenka mo
. OuneHka 1o rocy1apcTBeHHOI mKaJe .
no mxkaJje | 100-6annbHoii (k3amen, TEGGEpeRTHPOBARHbIE 399T) roCy/1apCcTBeHHOM
ECTS HIKaJe da periup mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xopor11o) 3a4TE€HO
C 75-79 4 (xopor1io) 3a4TE€HO
D 70-74 3 (YAOBIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YAOBIETBOPUTENBHO) 3aYTEHO
£X 35-59 2 (Heyz[OBneTBopHTenLHvo) He 3a9TeHO
C BO3MO>KHOCTBIO TOBTOPHOM C/1a4uu
F 0-34 2 (Hey/10BJIETBOPUTEIHHO) HE 3aYTCHO
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C BO3MOYKHOCTBIO IIOBTOPHOM CIIa4M IPH YCIOBUH
00s13aTenbHOTr0 HAbOpa JOTOJHUTENIBHBIX 0AJIIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA.

JlabopaTopHble 3aHATHUS MPOBOAATCS B

KOMIIBIOTCPHOM

KJ1acce,

000pyI0BaHHOM

KOMHI)IOTepaMI/I C JIMIICH3UOHHBIM HpOFpaMMHLIM O6€CH€‘I€HI/ICM, IIOCTYHOM K CETn I/IHTepHeT,
CTOJIAMH, JIOCKOM.

14. PEKOMEHIOBAHHAS JIMTEPATYPA

Ne
n/

HaumenoBanue

Koa-Bo
IK3EMILISAPO
BB

onoJanoTEKE
HounHY

Hanuuyue
3JIEKTPOHHOI
BepcuM B
IBC

Ocnognaa numepamypa

Cumopoa E. B. MHcnomedyem cepBucsl  Google:
ANEKTPOHHBIM KabuHeT mpernoxaBatens / E. B. Cumopona;
Poccuiickas akan. obpaszoBanusi; UH-T nen. oOpasoBaHusl. -
Cankr-IletepOypr: BXB-IletepOypr, 2010. - 269 c.

Kongpanun T.B., Tkauwenko b.K., bepesnukoBa M.B.,
EBnoxumoB A.B., 3yeB A.Il. IlpumeHeHne makeToB
MPUKIATHBIX TPOTpaMM TPH HU3YyYEHUH KYPCOB MEXaHUKH
JKMAKOCTH U Tra3a: YuebHoe nocodue. - M.: MOTH, 2014. -
104 c. https://elibrary.ru/item.asp?id=19446720
(asmopuszosannwlii docmyn Ha meppumopuu yHueepcumema,)

Kenszusl JI. I'oBopu Ha s3bike auarpamm Iloc. mo Bu3syai.
KOMMYHHKAIUSIM JUIs pPYKOBOIUTEINECH /
. Kensaszuer; Ilep. ¢ anrn. A. Myunuka — M.: UH-T
KOMIUIEKC. cTparer. uccien., 2004 — 217 c.
https://elibrary.ru/item.asp?id=19750951 (aemopuszosannutii
00Cmyn Ha meppumopuu yHugepcumema)

bacos K.A. I'paduueckuii unrepdeiic kommiekca ANSYS /
K.A. Bacos; yue6. nocobue. — Caparos: I[IpocdobOpazoBanue,
2017 —c. 239

https://elibrary.ru/item.asp?id=29994902 (asmopuzosannuiii
00Cmyn Ha meppumopuu yYHugepcumema)

JIaGopaTopHblii IIPaKTUKYM 1o oOrmei "
JKCIEpUMEHTaNbHON  ¢u3uke: yueObHOe mocoOue 1o
cnerransHoct 032200 "®usuka" / [B. H. Anekcannpos u
ap.]; moxn pen. E. M. I'epmensona, A. H. Mancyposa. -
MockBa: ACADEMIA, 2004. — 460 c.
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/lonoanumensnas numepamypa

JlaGopaTOpHbIf ~ HpakTUKyM 1O  HHQOpPMaTHKE U
KOMIIBIOTEPHBIM TEXHOJOTUAM: YueO. mocobue / B. B.
bparkesuu, . A. 3onotapesa, B. E. Knumntok u np.; Ilon
pen. A. W. Ilymkaps ; Xapbk. Toc. 9KOH. YH-T. - XapbKOB:
NHXOK, 2004. - 468 c.



https://elibrary.ru/item.asp?id=19446720
https://elibrary.ru/item.asp?id=19750951
https://elibrary.ru/item.asp?id=29994902
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Hopenkos W. II. HWudopmanmoHHbIE TEXHOJOTHH B
7. | oobpazoBanuu / U. I1. Hopenkos, A. M. 3umuH. - M.: U3a-Bo 2 -
MI'TVY um. H. D. baymana, 2004. - 349 c.

[lepesepser C. 1. Aunmanus B Macromedia Flash MX / C.
W. Ilepesep3zes. - M.: BUHOM, 2005. - 374 c.
https://elibrary.ru/item.asp?id=19592893 (asmopuszosannutii
00CMYNn Ha MeppumopuU yHusepcumema)

barenpxknna O.B. Texnosornu aHUMaluu /
O.B. barenbkuHa; yde0. mocoOue Juis CTYAEHTOB BBICHIMX
y4eOHBIX 3aBEACHWH, OOYYalOUIMXCS 10 HalpaBICHUIO
noarotoBku  OakamaBpa 09.03.02 "UHdopmannoHHbIE
cucrembl u TexHosorun". — M.: ®I'b OV BIIO «Owmckuit
roCcy/lapCTBEHHbI TEXHMYECKUW yHHUBepcuteT», 2015. —
116 c. https://elibrary.ru/item.asp?id=24846264
(asmopusosannwiii docmyn Ha meppumopuu yHusepcumema,)

15, HH®OPMALUNOHHBIE PECYPCHBI

1. Caiit, comepxamuii BUpTyajbHbIE Ja00OpaTopHble pabOThl A ydamuxcs mo (usmke,
XuMuUH, onosorun, s3xojorun. - URL: http://www.virtulab.net/ (mara oopamienus 15.04.2019).

2. Caiit, conepxammidi ydeOHbIe MaTepHallbl, JIAOOPATOPHBIC PAOOTHI, TECTUPOBAHHE IIO
¢usuke. - URL.: http://www.all-fizika.com/ (mara o6pamienus 15.04.2019).

3. IlocTossHHO OOHOBIISIEMBIN CalT, COACPIKAIUN UHTEPAKTUBHBIC TIJIAKAThI, MOJCIIH, KBECT-
urpsl o pusuke. URL: _http://www.interfizika.narod.ru/ (mata oopamenust 16.04.2019).

4. Caiit, conmepkamuii oOydJaromye BUACOYPOKH IO TporpaMMHbIM Tpoayktam ANSYS.
URL.: _https://www.cadfem-cis.ru/knowledge/video-cadfem/ (rara oopamenus 16.04.2019).

16. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Cpena paspaborku ¢usuyeckux 2D  cumymsimit. B cBoGommom  mocryme.  URL:
http://www.algodoo.com/

2. Caiit, TpeIOCTABIISAIONINIA CTyACHTaM OeCIIaTHOE MPOrpaMMHOE oOecredeHue st
mozenupoBanus. URL: https://www.ansys.com/academic/free-student-products/

3. Windows 7 PRO (kopriopatuBhas auneHsust JOHHY Ne 46484614).



https://elibrary.ru/item.asp?id=19592893
https://elibrary.ru/item.asp?id=24846264
http://www.virtulab.net/
http://www.all-fizika.com/
http://www.interfizika.narod.ru/
http://www.interfizika.narod.ru/
http://www.interfizika.narod.ru/
http://www.algodoo.com/
http://www.algodoo.com/
https://www.ansys.com/academic/free-student-products/
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Pabouass mporpamma paccMOTpeHa W TIepeyTBEpXKICHa Ha 3aceqaHuu Kadeapbl oOIiein

(UMK ¥ TUIAKTHKN QU3NUKH ¢ U3MEHEHUsIMH (0e3 n3MeHeHuit) Ha 20 y4eOHBIN TO/I.
ITpoTokon Ne or “ ”? 20 T
3aB. xadeapoit H.I". Maiok

PabGouass mporpamMma paccMOTpeHa U IepeyTBEepKJeHa Ha 3acefdaHuu kadeapbl oOmen

(GU3HMKY ¥ TUAAKTUKN QU3NUKH C U3MEHEHHUAMH (06e3 u3mMeHenuit) Ha 20 y4eOHBIN TO/I.
ITpoTokon Ne ot “ ” 20 T
3aB. kadeapoit H.I". Mamtok

Pabovass mporpamMma paccMOTpeHa M TEpeyTBEep)KIeHa Ha 3acelaHuH Kadeapbl oOmIei
(YBUKH U TUAAKTUKHA QU3HKH ¢ U3MeHeHUsIMH (0e3 u3MeHeHui) Ha 20 y4eOHBIH TO/I.

ITpoTokos Ne oT “ ” 20 1.

3aB. kadenpoii H.I". Mamok



