MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens HampaBieHUs

1.¢.-M.H.,JI01I.

(IOJDKHOCTB, Y4. CTEIICHb, 3BaHIE)

A.O. CmupHOB

(MHUIMANBL, paMUIIHs)

27

(moxmucs)

«21» 06 2023 r

PABOYAS [TPOTPAMMA JJUCLHUITJIMHBI

«HH(prBOC IMPOCKTUPOBAHNEC U MOACIIMPOBAHUC B HpI/IKHa,I[HOﬁ MECXAHUKE»
(HaumeHOBaHUE JUCIMILIUHBI)

Kon HampaBnenus moarotroBku/
CIIELIMATIbHOCTH

01.03.02

HaumenoBanue HaIlpaBJICHUA

[Ipuknannas maTemaTuka u nHGoOpMaTUKa
MOATOTOBKH/ CIIELUATbHOCTH

HanmenoBanue [TpuknaagHas MmaTreMaTHKa U HHPOPMATHKA B HAYKOEMKOM
HaIpaBJICHHOCTH MIPOU3BOJICTBE
®dopma 00yueHus OYHas

Cankr-IleTepOypr— 2023




Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

t ‘Ju ._,_-_ /
Y, %
JIo1l., K.T.H. 7 21.06.23 J1.YO. Epuios
(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (TmoxmuCk, farta) (MHUIHATEL, (aMIIIHs)

[Iporpamma onobpena Ha 3acenanuu Kadenpor Ne 1

« 21 _»  wuioHA 2023 r, npotokon Ne _ 06/2_

3aBenyrouuii kadenpoit Ne 1 /
éf.)// 21.06.23

1.¢.-M.H.,JI01I. A.O. CMupHOB

(yd. cTeneHs, 3BaHue) - (Tmoxuck, farta) (MHUATHANTEL, haMUITHS)

OtercrBennsiii 3a OIT BO 01.03.02(01)

npodeccop, A.T.H., TOIEHT % 21.06.23 JLII. BepmmauHna

(OIDKHOCTB, Y. CTETICHb, 3BaHHE) (moamucs, nara) (MHUATHANTBI, HhaMEITHS)

3amecturens qupekropa naetutyra @IITU no metoanueckoii pabore

W —
J011.,K.(.-M.H.,JTO1I. - 21.06.23 I0.A. HoBukosa

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (TmoxmuCk, narta) (MHUIHATEL, (aMIIIHs)



AHHOTaUs

Hucuunnuna «{udpoBoe npoekTrpoBaHUe U MOJECIUPOBAHKUE B MPUKIIATHON MEXaHUKE»
BXOJMT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIEr0 00pa3oBaHus — IporpaMMy OakajaBpuaTa 1o
HampaBjeHuto moarotoBku/  crenuanbHocTH  01.03.02  «[lpukiagnas wMaTeMaThkKa W
uH(popMaTrKa» HarmpaBieHHOCTH «[IpuknagHas MaremaTHka u WH(OpPMAaTHKA B HAYKOEMKOM
npou3BOACTBeY. {uctumnuna peanusyercs kadeapoit «Nel».

JlucuurmivuHa HareleHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETCHIIUNA:

I[IK-2 «CnocobGeHn ydacTBOBaTh B paboTax IO TIOCTAHOBKE W aHAIM3y 3a1a4
MOJICTTUPOBAHUSI HAYKOEMKOW TPOAYKIIMH W TPOIECCOB €€ M3TOTOBJICHUS C HCIOJIb30BaHUEM
COBpPEMEHHBIX IIU(POBBIX HHCTPYMEHTOB U MH(OPMALIMOHHBIX TEXHOJIOTHII»

[IK-5 «CrnocobeH wucCmonp30BaTh COBpPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTHH,
CTaHJapTHBIE CPEACTBA aBTOMATH3allMH PAaCYETOB U MPOEKTUPOBAHUS B pa3padOTKe MPOEKTOB
ABTOMATU3AIMHI HAYKOEMKHX POU3BOJICTBY

[IK-7 «CnocobeH BbIOMpATh AaHAIMUTHUYECKHE W YHCICHHBICE METOIbI MPU pa3pabOoTKe
MaTEeMATHYECKUX MOJeNIel HAyKOeMKOH MPOAYKIIMHM U TPOIECCOB €€ HW3TOTOBJICHHUS,
CTaHJapTHBIE METOJIbI U CPEJCTBA MPOSKTUPOBAHUS»

CopepxaHrie NUCHUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBS3AHHBIX C pEHICHHEM H
aHaJIM30M  3aJa4 MCXaHUKH /:Le(bopMpreMoro TBECPAOro TCja B COBPCMCHHBIX CHUCTEMAX
ABTOMATU3UPOBAHHOT'O IIPOCKTUPOBAHUS.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJEAYIOMHEe (OPMBI OpPTaHU3AINH
yueOHOro mTpolecca: JeKyuu, Npakmudeckue 3aHAmMuUs, CamMocmosmenvHas paboma
obyuarnwe2ocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B hopMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIsET 5 3adeTHBIX eauHuil, 180
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUIUTMHE €PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI
MOJlydeHUEe OOyJaroNMMUCS HEOOXOJAMMBIX 3HAaHWW, YMEHUH ¥ HAaBBHIKOB B 00JacTu
MOACIIUPOBAHUA TPEXMCPHBIX TBCPALIX TCII, ):[eTa.neﬁ nu C60p0K, peUIiCHUA U aHaJIM3a 3ala4 MCXaHUKH
I[e(l)OpMI/IpyeMOFO TBCPAOro TCjia B COBPEMCHHBLIX CHUCTEMAX ABTOMATU3UPOBAHHOI'O MPOCKTUPOBAHUA.
I[aTI) CUCTCMATHYCCKHUEC 3HAHUA METOJ0B MOJACIIMPOBAHUSA (1)I/I3I/IKO'TCXHI/I‘IeCKI/IX IIpoOIeCCOB. OBJIa,ZIeTB
OCHOBHBIMHU KOHHOCHIUAMHU MOIOCIHWPOBAHUA C HUCIIOJIB30BAHUEM COBPEMCHHBLIX KOMIIBIOTCPHBIX
nporpamm umxkeHepHoro ananmsa (CAE).

1.2. JlucummuiiHa  BXOIUT B  COCTaB  4YacTH, (OpPMHUPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MTPOTrpaMMBbl BRICIIIETO 0Opa30oBaHMs (Iajee —

OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX Pe3yJIbTaTOB O0OYyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCHUILUIMHBI OOYYaIONIUICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B

Tabymue 1.
Tabmuua 1 — IlepeyeHb KOMIETEHIIMNA U MHANKATOPOB MX JOCTHKCHHS
Kon u
Kareropus (rpymnmna) Kox 1 HauMeHOBaHUE MHIMKATOPA JOCTHKEHUS
KOMIIETEHIINH HAHMCHOBAIHE KOMIIETEHIINH
KOMIETEHIINH
[1K-2 Cnocoben
y4acTBOBAaTh B
paborax 1o
IIOCTaHOBKE U [1IK-2.3.1 3HaTh akTyalbHYI0 HOPMaTUBHYIO
aHau3y 3ajad JOKYMEHTAIUIO B 00J1aCTH aBTOMAaTH3alMU U
MOJIETTUPOBAHUS yIpaBIEHUS; MAaTEMATUYECKUE METObI
HayKOEMKOM pa3paboTKu MOJeIIeH
[IpodeccronanbHbIe | TPOAYKIIUU U [IK-2.Y.1 yMeTh CTaBUTh U aHAIU3UPOBATh
KOMIIETEHIIH IPOIIECCOB €€ 3a7jaud MOJEIMPOBAHUS OOBEKTOB U NPOLIECCOB
U3TOTOBJICHHUS C [1K-2.B.1 BnaneTb COBpeMEHHBIMU
UCIIOJIb30BaHUEM MH(POPMALMOHHBIMH TEXHOJIOTUSIMU Pa3padoTKu
COBPEMEHHBIX MoJIeNiell ¢ UCTI0Ib30BaHNEM U (POBBIX
U POBBIX UHCTPYMEHTOB
MHCTPYMEHTOB U
nH(OpPMaAITMOHHBIX
TEXHOJIOTHUI
I1K-5 Cnocoben
UCIIOJIB30BaTh [1IK-5.3.1 3HaTh BO3MOXHOCTH IPUMEHEHUS
COBpPEMEHHBIE COBPEMEHHBIX METO/I0B PUKIAJHON MAaTEMaTUKH
UH(POPMaLMOHHbIE U MH()OPMATHKH B peILICHUH 3a1a4
TEXHOJIOTUH, aBTOMaTH3alMM U ONTHUMAaJIbHOIO YIIPABICHUS B
CTaHapTHbIE HayKOEMKOM IIPOM3BOJICTBE
TTpodheccHOHaTbHbIC CpeacTBa IIK-5.Y.1 yMeTh aHanu3upoBaTh HOvaaTI/IBHyIO.
KOMITETEHIHH aBTOMAaTH3aIl[UHA JOKYMEHTAIUIO B TPO(hecCHOHANBLHOM 00/1acTH;
pacueToB u IPUMEHSATh COBPEMEHHbIE HH(OPMAIIMOHHBIE
IIPOEKTUPOBAHMUSI B TEXHOJIOTHH, CTAaHAAPTHBIE CPECTBA
pa3paboTke aBTOMaTH3allMK PACYETOB U IPOEKTHUPOBAHNUS B
IIPOEKTOB pa3paboTKe MPOEKTOB
aBTOMAaTH3aIiU I1K-5.B.1 BianeTs OCHOBHBIMH METOAMHU
HayKOEMKHX ananu3a pyHkuuonuposanus ACYII
IPOU3BOJICTB
[Ipodeccuonansusie | [1IK-7 Cnocoben [1K-7.3.1 3HaTh MeTOABI pa3pabOTKH
KOMIIETEHIINH BbIOMPATh MaTeMaTHYECKUX Mojienel 00bEKTOB




AHAINTUYECCKUE U aBTOMATH3ALMH U YIIPABICHUS

ynciieHHble MeTonabl | IIK-7.V.1 ymeTs npuMeHsATh NpuKIIagHbIE
pu pa3paboTke IIPOrpaMMHBIE CPEJICTBA I aHAIN3a U CHHTE3a
MaTeMaTHYECKHUX MoJieneil 00bEeKTOB U MPOIIECCOB

MoJeeln I1K-7.B.1 Bnanets HaBLEIKAMH HCIIOIB30BaHUA
HayKOEMKOU IIAKETOB U CPEICTB aBTOMATU3UPOBAHHOTO
IPOYKIIVH H IIPOEKTUPOBAHHUS

IIPOLIECCOB €€

W3TOTOBJICHMS,

CTaH/apTHbIE

METO/IbI U CPEICTBA

IPOEKTHPOBAHHUS

2. Mecro nucuuminHsl B cTpykType OI1
JucnurnimuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
P U3YYCHHUH CICAYIONINX JUCIIUILINH:
— «MexaHHuKa»,
3HaHUs, TONyYeHHBbIE NPU U3YUYEHUU MaTepuana JaHHOW JHCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HHE, TaK U MOTYT HCIIOJIb30BAaThCA B BBIMMYCKHON KBaTU(UKAIMOHHON
pabore.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanupie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboTHI IO AUCHMILUIMHE (M pacpee]IeHne 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTAaBICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMkocTs 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKkocma oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu 17 17
AyoumopHnuie 3anamus, BCero vac. 34 34
B TOM YHCIIE:

nekiuu (JI), (vac) 17 17

1('IpaK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie sanstus  (I13), 17 17

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36

CamocmosamenvHnas paboma, Bcero (dac) 110 110
Buo npomesxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.

DK3.*%*)

4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUIUIMHEI IO pa3jenaM v BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabmuna 3 — Pa3gensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh




Pa3zenbl, TeMbl TUCIUILTHHBL Jlexumn | TI3 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7
Paznen 1. TEOPUS YUCJIEHHOI'O
MOJEJIMPOBAHINA ®U3NKO-TEXHUYECKNX 3 3 22
3AJAY
Paznen 2. IIPEITPOLUECCUHI 4 4 22
Paznen 3. PELIEHUE 3AZIAY MEXAHUKU 3 3 22
TBEPJOI'O AE®@OPMHPYEMOTI'O TEJIA (FEA)
Pa3nen 4. PEHIEHUE 3AJTIAY 4 4 22
I'NAPOI'ASOAMHAMUKMU (CFD)
Paznen 5. TEOPUS YUCJIEHHOI'O
MOJEJIMPOBAHMA ®U3NKO-TEXHUYECKNX 3 3 22
3AJAY
Htoro B cemectpe: 17 17 110
Hroro 17 17 0 0 110

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINOJHEHUH
O0y4yaromMMHUCS  OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETbHOCTHIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
1 TEOPUA UNCIIEHHOT'O MOJIEJIMPOBAHMA ®U3UKO-
TEXHUYECKUX 3AJIAY

Tema 1.1. Beenenue. DTanbl MOACTUPOBAHUSI PUIUKO-TEXHUICCKUX
3a1a4: IpeAnpoLeccopHas NOAr0TOBKA MIPOEKTa, periaTenu, 00padoTka
PEe3yIbTAaTOB PacUETOB.

Tema 1.2. IlonHple MaTeMaTH4YECKUE MOJIENHU TSl YUCIIEHHOTO
MOJENMPOBaHUS (PU3UKO-TEXHUIECKUX 33a]a4 B CTPOUTEIBHOM
OTpAaCIIH.

Tema 1.3. MeToaBI YUCIICHHOTO MOJCTUPOBAHIS (PU3NKO-TEXHIISCKIX
3aJa4: METOJl KOHEUHBIX 00BEMOB, METOJ, KOHEUHBIX JIEMEHTOB, METO[
KOHEYHBIX Pa3HOCTEH.

Tewma 1.4. Banunanws v Bepuduxanyst 4UCI€HHBIX aJTOPUTMOB U
pe3yIbTaTOB PaCUETOB.

Tema 1.5. O030p COBpEMEHHBIX KOMIIBIOTEPHBIX POrPamMM ISt

YHUCJICHHOI'0O MOACIIUPOBAHUA (1)I/I3I/IKO-TCXHI/IT-IeCKI/IX 3ajga4.

2 MPEMMPOLUECCHUHT

Tewma 2.1.

Brenenue. Mcropus makera ANSY'S, oCHOBHBIC KOMITOHEHTHI TTAKETHI
1 THIIBI aHaau3a. [IporpamMmuas oboouka Workbench u ee
KOMITIOHEHTHI. [ eomeTprueckuii npenpoueccop. Mutepdeiic n
OCHOBHBIE HHCTpYMeHTHI MoAynsa DesignModeler.

Tema 2.2. Co3manue u pexaktupoBanue 2D 3¢cku30B. IIporieaypsr
co3manHus U pegakTupoBanus 3D reomerpun. IMmopt reomeTpuu u3
BHeIHUX CAD-nipuiio>xeHui.

Tema 2.3. ITapamerpuueckoe moaenupoBanue. Murepdetic u
OCHOBHBIC HHCTPYMEHTHI CETOYHOTO reHepaTtopa Meshing.
XapaKTEePUCTHKH PACYETHBIX ceTOK. O030p OCHOBHBIX METOJIOB




noctpoeHus cetok A 2D u 3D 3agau.
Tema 2.4. 'moGanpHBIC 1 JIOKAJBHBIE METOIBI. KpuTepnu kadecTBa
ceTki. OcOOEHHOCTH THIIOB CETOK JJIsl pa3IMYHbIX TUIIOB aHAJIN3a.

PEINEHUE 3AJIAY MEXAHUWKU TBEPZIOI'O
JEOOPMUPYEMOI'O TEJIA (FEA) Tema 3.1. OcHoBHBIE
nporueaypbl MKD B dpopme MeToa nepemMeniieHuil. PartmonaibHbie
METO/Ibl TOCTPOCHUS KOHEUHO-3JIEMEHTHBIX MOJIETICH.

Tema 3.2.

IIpocTpaHcTBEHHOE U TPEXMEPHOE MOJCIMPOBAHNE KOHCTPYKIIUHU Ha
OBM. Turbl IpoYHOCTHBIX AJIEMEHTOB. 3a/1aHUE HArPy30K U
3aKpEIUICHUM.

Tewma 3.3.

ToveuHble U pacTpelieieHHble Harpy3ku, OObeMHBIC TeMIIEPaTyPHBIC
Y MHEPIUOHHBIC HATPY3KH. [IpsiMble 1 UTEpallHOHHBIE PEIIaTeIH.
Henuneitnoctn. KoHTaKTHL.

Tema 3.4.JIlunammaeckuii KO pacaer koncTpykmun. Pacuer

COOCTBEHHBIX 4aCTOT U ()OPM KOJeOaHuU.

PEINEHUE 3AJTAY T'MIPOT' ASOJUHAMUKU (CFD)

Tema 4.1. MexaHuKa )XKHUIKOCTEH 1 ra30B, MHOTOKOMITOHEHTHEIE U
MHorogaszHbsle cpensl. OCHOBHBIE ypaBHEHUs. MoaenupoBaHue
TypOyJIEHTHOCTH, TOJXOIBI K PacUeTy TypOYICHTHBIX TCUCHHH.
Ocpennennsie 1o PeitHonbacy ypaBuenns HaBre-CTokca U THIIOTE3a
Byccunecka.

Tema 4.2. Tumnsl rpaHUYHBIX U HAYaJIBHBIX YCIOBUHN. THIIBI
pemareneir. CxeMbl anmpoKCUMaIIH HCXOTHBIX YPaBHEHUH.

Tema 4.3. Dtamns! permennst 3a1a9 MEXaHUKA KUAKOCTH U Ta3a B
ANSYS Fluent: Be160p peraresns, BBIOOp MaTeMaTH4ecKOi MOJENH,
3a/laHue MaTEePHUAaJIOB, MOCTAHOBKA IPAHUYHBIX YCIIOBUMA, BEIOOD
YHUCIIEHHBIX METOJIOB.

Tema 4.4. Anantanus cetku. [loctnpoueccop. AHanu3 pe3yabTaToB.

(DYHKI_[I/II/I IIOJIB30BaTCJIsA.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

Ne
/o

Tembl MpakTUYECKUX
3aHATHN

N3 Hux Ne
IIPaKTUYECKOH | paserna
MIOATOTOBKH, |JIHCLIHII
(dac) JINHBI

Tpyr1oeMKOCTb,
(gac)

@OpMBI IPAKTUYECKUX
3aHATAN

Cemectp 7

Pabota B mporpamme
ANSY'S Workbench.
NHcTpymMeHTBI
CO3/IaHUS MTPOEKTA,
BBIOOp pacdyeTHOro
MOJIYJIS 110 THUITY
¢usuku. UuTtepdeiic
MOJTYJISI
DesignModeler.
Co31aHue 3CKU30B.

Permenne 3agau 2 2 2

Co3nanue u
npeobpaszoBanue 3D
MOJIEJIEN B

Pemenue 3amau 2 2 2




DesignModeler.
HNmMmnopT reomerpun
n3 BHemHUX CAD
CUCTEM U €€
peaaKkTUPOBaHUE.

Wutepdeiic ANSYS
Meshing.
[Toctpoenue ceTku
Ha OCHOBE
Pa3JIMYHBIX TUIIOB
3JIEMEHTOB.
I'moOanbHBIE METOBI
JUTSL CO3/TaHUS
pac4eTHOU CETKH.

Pemenue 3amau

[TocTpoenue ceTku ¢
WCIIO0Ib30BAaHUEM
JIOKaJIbHBIX
WHCTPYMEHTOB.
O1eHKa KauecTBa
pacYeTHOU CETKH.

Penrenue 3anau

Tuner anann30B
(Monenei) u
pewmareneid B ANSYS
Mechanical.
Hutepdeiic u
OCHOBHBIE MTPUEMBI
pabotel B ANSYS
Mechanical. Buast
Harpy3oK u
3aKperieHui. Tumel
pelaresnei.

Penrenue 3anau

Y4eOHbIe TPUMEPHI

pacueroB B ANSYS
Mechanical.

Pemenue 3amau

Hutepdeiic u
OCHOBHBIC ITPUCMBbI
pabotel B ANSYS
Fluent.

Penrenue 3anau

[Ipumep pemenus
TEIIOBOM 3aJ]a4yl B
ANSYS Fluent.
Oo6paboTka
pe3yJIbTaTOB pacyeTa
B CFD Post.

Penrenue 3anau

Bcero

17

17

4.4. JlabopaTopHBbIEC 3aHATHSI

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.

Ta6mumia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh

HaumenoBanne 1abopatopHbIx padboT

‘ TpynoeMKOCTb,

N3 Hux




/o

(gac)

MPaKTUYECKOM | pa3zena
MOATOTOBKU, | JWCLIHUII
(gac) JIUHBI

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHe/ BBIIOIHEHUE KYPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarOIIHuXCs

Buapl camocTosiTenbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHoi paboTh
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana 55 55
nucturuHbl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 35 35
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 11 11
KonTtposbabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEKyTOUHOMU 9 9
arrectaruu (I1A)
Bcero: 110 110

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JTUCHUILIHHE (MOYIIIO)
VY4ebHo-MeTOIMUECKHEe MaTepHalbl Ul CaMOCTOSTEIbHOM paboThl 00yJalOmIMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX W3JAHUN
[lepeueHb mevaTHBIX U 3JIEKTPOHHBIX YUE€OHBIX M3/IaHUN pHUBeIeH B Tabmule 8.

Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AaHUI

KomuectBo
HK3EMILISIPOB B
Ug_ll_ng) p/e c bubnuorpadudeckas ccpuika OHOIIHOTEKE
v (KpOMe SIIeKTPOHHBIX
5K3EMILIIPOB)

https://e.lanbook. | 1. Pemenwue 3a1a4 MEXaHUKH CIUIONTHOW CPEJIbI B

com/book/52147

nporpaMMHOM komiuiekce ANSY'S
/ Wamrypun B./. [u np.]. — M.: MocKkoBCKHit

roCyZapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET



https://e.lanbook.com/book/52147
https://e.lanbook.com/book/52147

umenn H.D. baymana, 20009. - 40 c.
https://e.lanbook. | 2. [TaBnoB A.C. Peurenue 3anauy MeXaHuku
com/book/63695 | aedopMupyeMoro TBEPIOTO TeIa B MPOTrpaMme
ANSYS: npaktuxym st By3oB. - CIIO. :
bantuiickuii rocy1apcTBEHHbBIN TEXHUYECKUN
yHuBepcuter «Boenmex» umenn J[.D. YcruHoBa,
2014. - 34 c.

https://e.1anbook. | 3, TToropesnos B.M. CTpontenbhas MexaHuka
com/book/63700 | neraTensHBIX ammapaToB: 1a6OPATOPHbIIL
npakTukyMm B ANSYS mis By3os. . - CIIG. :
bantuiickuii rocy1apcTBEHHbBIN TEXHUYECKUN

yHuBepcuter «Boeamex» numenn J[.D. YcruHoBa,
2014. - 118 c.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBLHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCLUIUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 - IlepedyeHb 3IEKTPOHHBIX OOpA30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue

1. ANSYS Teaching Advanced 17 (unu 6osee mo3aHsIs BEPCHS).
2. Microsoft Windows 7 (uu Goliee O3IHSSI BEpCHS).

3. Microsoft Office 2007 (nnu 6osee mo3aHss BEPCHUs)

4. LMS - opran nucranmmonnoro ooyyenus CII6I'Y AIL

5. https://www.ansys.com/academic/free-student-products
WHpopMannOHHO-TTIOMCKOBEIEC U CIIPAaBOYHBIE CHCTEMBI IHTEpHET.

8. Ilepeuens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyenp mMpPOrpaMMHOTO OOECIIEUCHHS], HCIIONB3YeMOTO TIPHU OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUTLTHHE.
[Tepeuens UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTIeUeHus IpeicTaBieH B Tadnue 10.

Ta6muua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne i/t Hanmenosanmue

He npenycmotpeno

8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOJIh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
Tabmure 11.

Ta6mmma 11— [Mepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepuaIbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuel 2.



https://e.lanbook.com/book/63695
https://e.lanbook.com/book/63695
https://e.lanbook.com/book/63700
https://e.lanbook.com/book/63700

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

No HanmeHnoBanue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

MynpTUMeaUIHAS JIEKUIUOHHAS ayIUTOPUS

KommbrorepHslii kiacce 24-12

10. OueHouHbIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIlun
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIPOCOB K AK3aMEHY

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINI 00Yy4JalomMMHCA NPUMEHsAETCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITIETCHIINM, KOTOpas puBeneHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAQJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETCHITUIA
5-0ayutpHas mKama PaKIep (bop

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JIOTIOMHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeTIbHOCTHIO HAITPABIICHHS,

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIIMATM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOU
JTUTEPaTyphl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMUS;

— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«BaYTCHO»

— oOyyJaronuiicss yCBOMJI TOJIbBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBYy HM3JIara€TtT €ro, OIMupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIONMYCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUMN
HaITpaBJICHUA,

— cnabo0 apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJIC€T CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO




Or1eHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMIICTCHITUI
5-0ayutpHad IKama PaKIep (bop

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOIYCKAeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS UIIN UHBIC MATCPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ne /it [Tepedyens BonmpocoB (3a1ad) 1S IK3aMeHa Kon
UHIMKATOpa
1 Copemennblie nporpamMubie kommiekesl CAD u CAE. I1K-2.3.1
Hasnauenue u otnnuus. [Ipumepsr.
CAE B ctpoutenbHOi oTpaciu. [IpuMepsl ucnoab30BaHus.
ANSYS. Ha3nauenue nporpaMMHOI0o KOMILIEKCA,
npeumyiectna nepen Apyrumu CAE nakeramu.
CootBerctBue ANSY'S MexayHapOAHBIM U POCCUICKUM
CTaHJapTaM, cepTudUKaIII TPOAYKTA..
Bepuduxkanus u Banmuaanus nporpaMMHOTO 00€CTICUSHHUS:
OTpesieNICHUs! U PUMEDPBI.
Monynu IIK ANSYS no tunam pemraeMbix 3a1ad.
HNucTpyMeHThI co3aanus reoMmerpudeckor Mmoaeinu B ANSY S
Workbench
I'eomerpuueckuii mpemnporneccop DesignModeler: monsrtus,
BO3MO>XHOCTH, HHCTPYMEHTHI.
2 Co3nanue miockocTel u 3cku30oB. MHcTpymeHThI 1uis 2D I1IK-2.V.1
MOJIETTUPOBAHUSI.
HNuctpymenTts! miig 3D MonenupoBaHusi.
DKCHopT reoMeTpuyeckux Mozenen usz BuemHux CAD
CHCTEM.
Cerounslii npenpoueccop Meshing: HazHaueHUe.
Pacuernbie ceTkn B Meshing: XapakTepUCTUKHU CETOK.
Cerounslii npenporeccop Meshing: MeToIbI TOCTPOCHUS
CETOK.
Cerounslii npenpoueccop Meshing: rno0GanbHble U
JIOKaJIbHbIE HACTPOUKH CETKH.
Cerounslii npenpoueccop Meshing: kpuTepun kauecTna
CETOK.
CoBpemenHoe coctostHue MKD 1 nepcrieKTUBbI pa3BUTHS.
3 [IpounoctHeie 3amaun B ANSY S: BO3BMOKHOCTH MOTYJIS I1IK-2.B.1
Mechanical.
Ocnonble nporieaypbl MKD B hopme MeToa IepeMenieHui.
Pemenue 3a1a4 METOA0OM KOHEYHBIX 3JIEMEHTOB.
PacueTsl 0a109HBIX KOHCTPYKITHI.
Pacuer 0ObeMHOI CTaTHYECKOI 3a/1a4M JTMHEHHON TeOpUun
YIPYTOCTH
4 Buabs! HemuHEeHHOCTEH. I1IK-5.3.1
['pannynebie 3memenThl. MoaenrpoBaHue yCIOBUM KOHTAKTa.




[Tpumenenne MKD 11 pelieHuss [MHAMUYECKUX 3a7a4.
Pacuer runponnnamnyeckux 3anad B ANSYS CFD:
BO3MOXKHOCTH.

Monenu MeXaHHUKH JXKHAKOCTH 1 rasa.

MeTtoa KOHEUHBIX 00BEMOB: OCHOBHBIE TOHATHS.
Tunsl pemareneit 1uis pacueToB 3a/1a4 MEXAHUKH KUJIKOCTH U
rasa.

IIK-5.V.1

PaGora ¢ marepuanamu B Fluent: ogHo- 1
MHOTOKOMIIOHEHTHBIE CPEJIBI.
Tunel rpaHUYHBIX U HAYAIBHBIX YCIOBHM.

I1IK-5.B.1

MonenupoBaHue TypOyIeHTHOCTH.
RANS nmoaxox mist MogenupoBaHust TypOYIEeHTHOCTH.
MonenrpoBaHue BI3KOTO MOTPAHUYHOTO CIIOS: MPUCTECHOYHbBIE

GyHKIHU.

I1K-7.3.1

MopennpoBaHue TEIIOBBIX 33]1a4.

Turbl TerIoBol KOHBEKIIMU U CIIOCOOBI €€ MOACTUPOBAHHS B
Fluent.

Crnioco6b1 06paboTKH pe3yaIbTaTOB paCUETOB:
KOJIMYECTBEHHBIE U KAYECTBEHHBIE MapaMETPHI.

Pa6ora B Mmonyne CFD Post: BO3MOXXHOCTH, OCHOBHBIC
WHCTPYMEHTBI

IIK-7.¥.1

CoBpemennsble nporpammubsie komiuiekesl CAD u CAE.
Hasznauenue n otninuums. [Tpumepsr.

CAE B cTpoutenbHoil oTpaciu. [Ipumepsl ucnonb3oBaHus.
ANSYS. Haznauenue nporpaMMHOTI0 KOMILJIEKCA,
npeumyiiectsa nepen Apyrumu CAE nakeramu.
CootBerctBre ANSYS MEXIyHAPOIHBIM U POCCUUCKUM
CTaHJapTaM, CepTHUPHUKAIHS TPOAYKTA..

Bepudukanus u Banmmmanusi mporpaMMHOTO 0OECTICUCHHUS:
OIIpEAEIECHUS U IPUMEDPBI.

Moaymu [IK ANSY'S no Tunam pemiaeMbIx 3aj1ay.
WNHcTpyMeHTHI co3aanus reoMeTpuueckoil mogenu B ANSY'S
Workbench

I'eomeTpuueckuii nmpenpoueccop DesignModeler: monsiTus,
BO3MOYXHOCTH, HHCTPYMEHTHI.

IIK-7.B.1

Bormpocsr (3amaun) nist 3avera / aud . 3adera npeacrarieHsl B Tadnuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Ne i/t

[Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3aueta

Kon
WHIAKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[TpumMepHBIii TepeueHb TeM sl KypCOBOIO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Ne i/m .
KYpCOBOI pabOThI
Y4eOHBIM IITAaHOM HE MPEIYCMOTPEHO
Bonpockl s mpoBeneHUS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

npeICTaBICHbI B Ta0nwmie 18.




Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne /it [IpuMepHBIil EpedeHb BOMPOCOB JIJIs1 TECTOB
WHMKaTOpa

He nepenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HON (HOpMBI
o0yd4eHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEICNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX H3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IHPOLEAYPY
IIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHaa (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIy0oKoe U sSCHOE Hu3JNIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JEKIUM B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIUIO MO TEME, & B OCBOCHUH
dbyHIaMeHTalbHBIX Mpo0JeM AUCHMIUIMHBL, METOJOB HAY4YHOIO IIO3HAHHWSA, HOBEHIINX
JMOCTIIKEHUI HaydyHOW MBICTU. B ydeOHOM mporiecce JeKIUsl BBIMOJHIET METOOJOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

[T1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOU padOTHI;

— IIOJIy4YEeHUE 3HAHUHW O COBPEMEHHOM YPOBHE pa3BUTUsA HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI Ha ONIMKaiIIKe TObl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TIPU MPOBEACHUU KOPOTKUX ITUCKYycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 AUCLHUIIIMHE.

11.2. Meroauyeckue yKazaHusl Il OOYYaIOIMUXCA 1O MPOXOXKICHHUIO IMPAKTHUYECKUX
3aHSITHI (eciu npedyCMOmpeHo Y4eOHbIM NIAHOM N0 OAQHHOU OUCYUNTIUHE)

[TpakTHueckoe 3aHSITHE SBISIETCS OIHOW M3 OCHOBHBIX ()OPM OpraHU3alMH Yy4eOHOTrO
npoiiecca, 3aKIFYA0IIasiCs B BBITOJHEHHH 00YJaIONIMMHUCS MO/ PYKOBOJCTBOM ITPEIIO1aBaTels




KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIINHBI, TPUOOPETEHUsI YMEHUI U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

HGHBIO HpaKTI/I‘IeCKOI‘O 3aHATUA IJIA 06yqa10meroc;1 ABJISACTCA HpI/IBI/ITI/Ie OGy‘I&IOH_II/IMCH
YMEHHI U HaBBIKOB MPAKTUYECKOU ESTEILHOCTHU M0 U3y4aeMOW NUCIUIUIAHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00yUYaIOMIMMCS IIPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJjeHue, pacIIMpeHHe W JeTalu3alus 3HAHUK TpH PEIICHUHN
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEIBHOCTH  MBIIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAACHUC HOBBIMU MCETOAAMU U MCECTOAUKAMU I/I3Y‘-I€HI/I$I KOHerTHOﬁ y‘lCGHOﬁ
JUCHUITIINHBI,

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYYCHHBIX 3HAHUM IS
BBITIOJTHCHMS 3aTaHMUI;

— olecrneueHne palMOHATIHLHOTO COYETAHHs KOJUICKTHBHOM M MHIUMBUAYAJTBHOW (opM
o0Oy4eHusl.

11.3. Meroauueckue ykazaHus Jjsl 0OYy4aIOUIMXCs 10 MPOXOKACHUIO CAaMOCTOSITEIbHOM
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBITOTHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4aCTHA.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUS CaMOCTOSITEIBLHON paboOTHI, y 0Oydaromerocss (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHMH M CHCTEMATH3alli¥ NPUOOPETAaeMbIX 3HAHHIA, OOECTICUYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po)eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUIINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopme 0OyueHUs).

11.4. Meroauueckue yKazaHusi JUIsi OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUMI
00y4aroIuXxcsl, OCYLECTBIAEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

11.5. Metoau4ieckue yka3zaHUs I OOy4YaIOUIUXCs MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTalMU.

[IpomexyrouHass  arrectanus  OOyYaIOIIUXCS ~ MPEAYyCMaTpUBAEeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIIbHBIX PE3YJIbTaTOB OOydeHHS MO AuciuiuimHe. OHa BKIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOYy4YaloOmUMCS B TIPOIIECCe
W3Yy4YeHUs BCEH MAMCITUIUITMHBI MJIM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIBHON PabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUsl MPAKTHUYECKUX 3a]ady. OJK3aMEH, KakK IpPaBUJIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.
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