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AHHOTaUs

Hucuunnuna «{udpoBoe npoekTrpoBaHue U MOAECIMPOBAHNUE B MPUKIATHON MEXAHUKE»
BXOJIUT B 00Pa30BaTEIbHYIO POrpaMMy BBICIIET0 00pa30BaHUs — MporpamMmy OakanaBpuara 1o
HampaBjeHuto moaroToBku/  crenuanbHocTH  01.03.02  «[lpukimagHas wmaTemMaTHKa U
uH(popMaTrka» HampaBieHHOCTH «lIpukiamHas maremaTuka M WH(DOpPMAaTHKA B HAYKOEMKOM
pou3BOACTBEY. (ucnumnnna peanmsyercs kadeapoit «Nely.

JlucuurinHa HarelneHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIU:

I[IK-2 «CnocobGeH ydvacTBOBaTh B paboTax II0 TIOCTAHOBKE W aHAIM3y 3a7a4
MOJICJIMPOBAHUS HAYKOEMKON MPOAYKIIMU U TPOILECCOB €€ M3TOTOBJICHHS C HCIOJb30BaHUEM
COBpPEMEHHBIX IIU(PPOBBIX HHCTPYMEHTOB U UH(GOPMAITMOHHBIX TEXHOIOTHI»

IIK-5 «CmnocobeH wucCmonp30BaTh COBpPEMEHHBbIE HH(MOpPMAIMOHHBIE TEXHOJIOTHH,
CTaHJapTHBIE CPEACTBA aBTOMATH3allMU PAaCUYETOB M NMPOCKTHUPOBAHUS B pa3paboOTKe MPOEKTOB
ABTOMATHU3aIlMU HAYKOEMKHUX ITPOU3BOICTBY

[IK-7 «CnocobeH BbIOMpaTh aHAIUTUYECKHUE M UYUCICHHBIE METOIbl MPH pa3paboTke
MaTE€MaTUYeCKUX MoJieJied HAayKOEMKOW TpOJYKIMH U TMPOIECCOB €€ H3rOTOBJICHUS,
CTaHJapTHBIE METOIbI U CPEJCTBA MPOCKTUPOBAHUS»

ConepxkaHue TUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C pEIICHUEM U
AQHAJIM30M 3a/lad MEXaHUKU JedOpMUPYEMOro TBEPJOr0 Tela B COBPEMEHHBIX CHCTeMax
ABTOMATU3UPOBAHHOTO MMPOCKTUPOBAHUSI.

[IpenogaBanue AUCUUIUIMHBI MpEeAyCMAaTPUBAET cCienyrolmue (GopMbl OpraHuU3aliu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuueckue 3auAmus, Ccamocmosmenvhas paboma
obyuarue2ocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHBIX eawnmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUTUIIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
MOJlydeHUE OOYyJaroNMIMMKCS HEOOXOJMWMBIX 3HAaHWH, YMEHHMH M HAaBBIKOB B 00JacTu
MOJICJTUPOBAHUS TPEXMEPHBIX TBEPHABIX TEN, JACTalcii M COOPOK, pPEIICHHS W aHaM3a 3aaa4
MEXaHHUKH JIePOPMUPYEMOTO TBEPIOTO TEIa B COBPEMEHHBIX CHCTEMaX aBTOMATHU3UPOBAHHOTO
npoekTupoBanus. JlaTh CHCTEeMaTHYeCKHUE 3HAHHMS METOJOB MOJCIHMPOBAHUS  (DHU3HKO-
TEXHUUYECKUX mporeccoB. OBmaneTh OCHOBHBIMH  KOHICHIUSMU  MOJCIHUPOBAHHS  C
HCII0JIb30BaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX IIporpamMm uixeHepHoro ananusa (CAE).

1.2. JlucummiuHa  BXOOUT B  COCTaB  dYacTd, (HOpMHUPYyEeMOH  ydaCTHUKAMHU
00pa3oBaTelIbHBIX OTHOIICHH, 00pa30BaTEIIbHOIN MpOrpaMMbl BBICIIIEr0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JanaTh CIeIyIOUMMU
KOMIIETCHIIMSIMUA WJTH WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHINKATOPOB MX JOCTHKCHHS
Kon u
Kareropus (rpynna) Kon n HanMeHoBaHME UHIMKATOPA JOCTUKEHUS
HAaWMEHOBAaHHE
KOMITETCHIHT KOMITETCHIIUH
KOMIIETEHIINHI
[TK-2 Cnocoben
y4acTBOBATh B
paboTax 1o
IIOCTaHOBKE U [1K-2.3.1 3HaTh aKTyaJIbHYI0O HOpPMaTUBHYIO
aHaJIu3y 3aj1a4y JIOKYMEHTAIMIO B 00J1aCTH aBTOMATH3AIUH U
MOJIETTUPOBAHUS YIPaBJICHUS; MATEMATUYECKUE METOIbI
HayKOEMKOH pa3paboTKu Mojienei
[Ipodeccuonanbubie | MPOAYKIIUU U [IK-2.V¥.1 ymeTb cTaBUTh U aHAJIU3UPOBATH
KOMIIETEHILIUH MIPOLIECCOB €€ 3aJjaul MOJICTUPOBaHUsI OOBEKTOB U MPOILIECCOB
U3TOTOBJICHUA C [1K-2.B.1 B1ageTh COBpeMEHHBIMH
HCIIOJIb30BaHUEM WH(OPMALMOHHBIMU TEXHOJIOTHSIMH pa3paboTKH
COBPEMEHHBIX MOJIeJIel ¢ UCTIOJIb30BaHUEM ITU(PPOBHIX
U (POBBIX MHCTPYMEHTOB
WHCTPYMEHTOB U
MH(OPMaIIMOHHBIX
TEXHOJIOTUI
[1K-5.3.1 3HaTh BO3MOKHOCTU IPUMEHEHUS
ITK-5 Cnocoben pHM
COBPEMEHHBIX METOIOB MPUKIIATHON MAaTEMaTUKHI
HCII0JIb30BaTh
¥ MTHPOPMATHKHU B PEUICHUH 3a/1a4
COBPEMEHHBIE
aBTOMATH3AI[UU U ONITUMAJILHOTO YIIPABJICHHS B
uH(pOpPMaIMOHHbBIE
HayKOEMKOM ITPOU3BOJICTBE
TEXHOJIOTHH,
[1K-5.Y.1 ymeTs ananu3upoBaTb HOPMATUBHYIO
CTaHJapTHbBIE .
cpencTBa JOKYMEHTAIUIO B Mpo(deccnoHanbHoi 001acTy;
[TpodeccuonanbHble P IIPUMEHSTh COBPEMEHHbIE HH(POPMaIIMOHHBIE
aBTOMaTHU3aINHU
KOMITETEHIIMH ACUETOR I TEXHOJIOTHH, CTaHJIaPTHBIE CPEICTBA
P aBTOMATH3AI[MU PACUETOB U TPOCKTHUPOBAHUS B
MIPOCKTUPOBAHUS B
A30260TKe pa3paboTKe IPOEKTOB JJIsl TPOU3BOJACTBEHHBIX U
EpOF;KTOB COITMATBHBIX TIPEANPUATHN, HEKOMMEPUECKUX
Opra"u3aun €XIEHUI COLMAIBHON C(hephl U
aBTOMAaTU3aLUHU Jlg 1, YHpEXA o (bep
HAYKOEMKHUX )
YK I1IK-5.B.1 BnameTh OCHOBHBIMH METOAAMU
MIPOU3BOJICTB
ananm3a pyakimonuposanust ACYII




[TK-7 Cnocoben
BBIOMPATH
AHAIUTUYECKUE U
ITK-7.3.1 3HaTh MeTO1bl pa3paboTKu
YUCJICHHBIE METO/IbI .
MaTeMaTHYeCKUX MoJieel 00bEeKTOB
pu pa3paboTke
aBTOMATHU3alluU U YIIpaBJICHUS
MaTeMaTUYeCKUX
N IIK-7.Y.1 ymeTh NpuMEHATh NPUKIIaTHbIE
[Tpodeccuonanvubie | Moaemnei
. MporpaMMHBIE CPEJICTBA VISl aHAIM3a U CUHTE3a
KOMITETEHIIMH HAaYKOEMKOMH .
HPOAYKIIHH 1 Mojiesieil 0ObEKTOB U IPOIIECCOB
POILYK I1K-7.B.1 BnazeTs HaBLIKAMU UCIIOJIb30BAHUS
IIPOLIECCOB €€
MAKETOB U CPE/ICTB aBTOMATH3UPOBAHHOTO
W3TOTOBJICHHUS,
MIPOCKTUPOBAHUS
CTaHJapTHbHIC
METO/JIbl U CPENICTBA
MIPOCKTUPOBAHUS

2. Mecro nucuuruinHbl B cTpykType OI1
JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUTUMUCS
MPY U3YYECHUU CHEAYIOIINX JUCIUTIIINH:
— «MexaHukay,
3HaHuUs, TOJYYCHHBIE NPH HM3YyYEHUH Marepuana JaHHOW JMCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAU€HUE, TaK U MOTYT HCIOJIb30BAThCA B BBIMYCKHON KBadH(UKAIMOHHON
pabore.

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTLIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JHUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboTHI 10 TUCIHILINHE (M PacCIpeIe]ICHUE 3TOH TPYIOSMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

TpynoemkocTs Mo
Bun yuebnoii paboTbl Bcero ceMecTpam
No8
1 2 3
Oowan mpyooemKocmsp oucyunIuHsl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 20 20
AyoumopHnuie 3anamus, BCEro vac. 30 30
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
npakTuueckue/cemunapckue 3anarus  (I13),
20 20
(gac)
naboparopsblie padboTsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (Jac) 42 42
Buo npomesrcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3aq, OK3. OK3.
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprxaHue TUCIUTUTHHBI
4.1. Pacnpepnenenne TpyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.




PaS,Z[eHBI, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTD IIPUBCIACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TEMBI AUCIUITITMHBI Jlekuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (uac) (gac) (gac)
Cemectp 8
Paznen 1. TeopHst YMCACHHOTO MOJCTHPOBAHUS 5 4 9
(U3NKO-TEXHUUYESCKHX 3214
Paznen 2. npenporeccuur 2 4 8
Paznen 3. pererre 3a1a4 MEXaHUKH TBEPOTO 5 4 8
nedopmupyemoro Tena (fea)
Paznen 4. perienue 3axay ruaporazoauHamuku (cfd) 2 4 9
Paznen 5. Teopus YMCIEHHOTO MOJIETUPOBAHUS 2 4 8
(U3UKO-TEXHUYCCKHX 3a1a4
Htoro B cemectpe: 10 20 42
Hroro 10 20 0 0 42

IIpakTrueckas

IIOArOoTOBKA  3aKJIO4YacTCsd B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUN

Oo0y4JaromMMUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (QYHKIMH,  CBA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ie/ioB U TeM JICKIIMOHHBIX 3aHATHI IIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pazaena

Hazpanue u COACPIKAHUC PA3ACIOB U TCM JICKIHMOHHBIX 3aHATHH

TEOPUA YUCJIEHHOI'O MOJIEJINMPOBAHU A
OUM3UKOTEXHUYECKUX 3AJIAY Tema 1.1. Baenenwue.
Oransl MOJIEIMPOBAHUSA (U3NKO-TEXHUIECKUX 3aja4:
IpEIpoLIeCCOpHasl MOATOTOBKA MPOEKTa, periarenan, oopadboTka
pesynbTaToB pacdyetoB. Tema 1.2. IlomHble MaTemMaTHYeCKUe
MOJIENIU U1l YMCIICHHOTO MOJAETUPOBaHUS (PU3MKO-TEXHUUECKUX
3ajjay B CTpOUTENbHON oTpaciu. Tema 1.3. MeTo/1bl UNCIEHHOTO
MOJICIUPOBAaHUS (PU3MKO-TEXHUUECKUX 3ajjay: METOJl KOHEYHBIX
00BbEMOB, METOJT KOHEYHBIX JJIEMEHTOB, METOJ] KOHEYHBIX
pasHocteil. Tema 1.4. Banunanus u BepuuUKanus 4HUCIEHHBIX
aIrOpuTMOB U pe3ynbTaTroB pacuetoB. Tema 1.5. OO030p
COBPEMCHHBLIX KOMIIBIOTCPHBIX MpOrpaMm IJjid YHUCJICHHOTO
MOACIINPOBAHUA q)HSI/IKO-TeXHI/ILIGCKI/IX 3aga4

ITPEIMTPOLECCHUHI"

Tema 2.1.

Beenenue. Hcropuss nmakera ANSYS, OCHOBHbIE KOMIIOHEHTHI
nakeTsl U TUIBI aHaiu3a. [Iporpammuas obonouka Workbench u
ee KoMmoHeHTHI. ['eomerprueckumii mpemnpoueccop. MaTepdeiic u
OCHOBHbIE HHCTpYMeHThI Monyiisa DesignModeler.

Tema 2.2. Co3manue © penaktupoBanne 2D 3CKu30B.
IIpouenypsl co3maHus W penaktupoBaHus 3D  reomerpun.
Nmnopt reomerpun u3 BHeHUX CAD-nipuiiosxeHui.




Tema 2.3. ITapamerpuueckoe MoaenupoBanue. Untepdeiic u
OCHOBHBIE MHCTPYMEHTBI CETOUYHOT0 reHeparopa Meshing.
XapaKkTepUCTUKN pacueTHBIX ceTOK. O030p OCHOBHBIX METOJOB
noctpoenus cetok ais 2D u 3D 3anaq.

Tema 2.4. I'moGanmpHble W JIOKaJbHBIE MeTOABL. Kputepun
KauecTBa ceTkH. OCOOEHHOCTH THUIIOB CETOK IJISl Pa3IUYHbBIX
TUIIOB aHAJN3a.

PEILIEHUE 3AIAY MEXAHUWKU TBEPZIOI'O
JEOOPMUPYEMOI'O TEJIA (FEA) Tema 3.1. OcHoBHbIE
npoueaypsl MKD B dopmMe MeToma  mepeMenIeHHA.
PanmonanpHple  METOJABl IOCTPOEHHS KOHEYHO-3JIEMEHTHBIX
mozenend. Tema 3.2. IIpocTpaHCTBEHHOE U  TPEXMEPHOE
MOJICTTUPOBAaHUE KOHCTPYKIMU Ha OBM. Tumbel npoyHOCTHBIX
AJIEMEHTOB. 3aJlaHME HArpy3ok M 3akperienuii. Tema 3.3.
Toueunble U paclpeneleHHblE  HArpy3Kd,  OOBEMHBIC
TEMIIEpAaTypHbIE M HWHEPUUOHHBbIE Harpy3ku. Ilpsmble u
urepanuonHsle pemarend. Henunennoctu. Konrtaktel. Tema
3.4.lunamuuecknit KO  pacuer  koHcTpykuuu. Pacuer
COOCTBEHHBIX YacTOT U (hOpM KoJIeOaHMIA.

PEINEHUE 3AJJAY TUAPOI'ASOANUHAMUKU (CFD) Tema
4.1. MexaHuka »XUJIKOCTEH U Ta30B, MHOTOKOMIIOHEHTHBIE U
MHorodaszneie cpenbl. OCHOBHbIE ypaBHeHHs. MojenupoBaHue
TypOyJIEHTHOCTH, MOAXOMbI K pacueTy TypOYJIEHTHBIX TEUECHUU.
Ocpennennsle 1o PeitHonbacy ypaBHenusi Haswe-Ctokca u
runore3a byccunecka. Tema 4.2. Tunbl rpaHUYHBIX U HAYAJIbHBIX
4 ycioBuil. Tumbl pemareneit. CxeMbl anmpoKCUMAIMU UCXOTHBIX
ypaBHenuii. Tema 4.3. Drtanbl pemieHus 3aad MEXaHUKH
)kuakoctd u raza B ANSYS Fluent: BeiOop pemiatensi, BBIOOp
MaTeMaTUYeCKOW MOJENH, 3aJaHhe MaTepHualioB, MOCTAHOBKA
TPAaHUYHBIX YCJIOBUU, BHIOOP UMCIEHHBIX MeTOHOB. Tema 4.4.
Apnanrauus cetku. Iloctmpoueccop. AHalIW3 pe3ysbTAaToB.
DYHKIMHU OJIH30BATENS

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

M3 Hux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI
(gac) JIUHBI
Cemectp 8
Pabota B mporpamme Pemenue 3anau 2 2
ANSY'S Workbench.
HNHCcTpyMEHTBI

CO3JJaHMUS TIPOEKTA,
BBIOOp pacyeTHOIro




MOZYJISA 110 TUILY
¢busuxu. UaTepdeiic
MOIYJIA
DesignModeler.
COSIIaHI/Ie 3CKH30B.

Coznanue u
npeoOpazoBanue 3D
MOJIETIEN B
DesignModeler.
HNmnopt reomerpun
n3 BHemHuX CAD
CUCTEM U €€
peaaKTUpOBaHUE

Pemenune 3anau

Wutepdeiic ANSYS
Meshing.
IToctpoenue cetku
Ha OCHOBE
Pa3IUYHBIX THUIIOB
3JIEMEHTOB.
['moGanbHBIE METOBI
JUISL CO3aHus
pacUETHOM CETKH.

Pemenue 3anau

[TocTpoenue ceTku ¢
HCMOJIb30BAHUEM
JIOKaJIbHBIX
MHCTPYMEHTOB.
OueHka KauecTBa
pacUETHOM CETKH.

Pemenne 3agau

(Moneneit) u
pemareneil B ANSYS
Mechanical.
Wurepdeiic n
OCHOBHBIE MTPUEMBI
pabotsl B ANSYS
Mechanical. Bunpr
Harpy3oK u
3aKperuieHui. Tumsl
peraresnen.

Pemenne 3agau

VY4eOHble TPUMEPHI
pacuetoB B ANSYS
Mechanical.

Pemenne 3agau

Wurepdeiic n
OCHOBHBIE MTPUEMBI
paboter B ANSYS

Fluent.

Pemenune 3agau

IIpumep pemenus
TEIUIOBOM 3ajjauu B
ANSYS Fluent.
O6paboTtka
pe3yJbTaTOB pacyera
B CFD Post.

Penrtenue 3amau

Bcero

20




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJOEMKOCTh

Ne
/o

HanmenoBanne 1abopaTtopHbIX padoT

3 aux Ne

TpynoeMKoCTh, | MpakTUYECKOH | pa3nena

(gac)

MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarommxcs
Bunbl camocrositenbHON paboThl U ee TPYJAOEMKOCTh TPUBEIEHBI B TabHIe 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
19 19
nucuuraHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuetno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 14 14
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 9 9
Kontposbnble paboTsl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
attecranuu (ITA)
Bcero: 42 42

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIbHON pabOThI 00YYArOIIMXCS IO TUCITUTLINHE (MOIYITIO)
Y4eOHO-METOAMUECKNE MaTepHalbl ISl CAMOCTOSITENILHONH paboThl OOYJarOMIMXCSl YKa3aHbI B

.. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX N3TAHUI
[lepeueHb meYaTHBIX U DIEKTPOHHBIX YU4EOHBIX U3/IaHUN TIpUBeIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/
URL agpec

bubnuorpapuyeckas ccpuika

KomiuectBo 3x3eMInIsIpoB B
oubnmiorexe
(KpoMe AIIEKTPOHHBIX




AK3EMILUTSIPOB)

https://e.lanbook. | 1. Pemrenue 3amau MeXaHUKH CILIOMTHOMN
com/book/52147 | cpenbl B IpOrpaMMHOM KOMILIEKCE
ANSYS / llamypun B.J. [u ap.]. — M.:
MoOCKOBCKUI rOCYAapCTBEHHBIN

TEXHUUYECKUH yHUBepcuTeT uMeHu H.O.
baymana, 2009. - 40 c.

https://e.lanbook. | ITaBnoB A.C. Perienue 3a1a4 MeXaHUKA
com/book/63695 | nedopmupyemoro TBEpIOro TEIa B
nporpamme ANSY'S: nmpakTukym Jist
By30B. - CIIO. : bantutickuit
roCy1apCTBEHHBIA TEXHUYECKUM

yHuBepcureT «Boenmex» umenu [.@.
Ycrunosa, 2014. - 34 c.

https://e.lanbook. | IToropenos B.W. CtpoutenbHas MeXaHHKa
com/book/63700 | nerarenbHBIX aNapaToB: JTa00OPATOPHBII
npaktukyM B ANSYS s By3oB. . - CIIG. :
bantuiickuit rocy1apCTBEHHbIN
TEXHUYECKUN yHUBEpCUTET «BoeHmMex»
nmenn JI.®. Ycerunona, 2014. — 118 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»
URL anpec HaumenoBanue

ANSYS Teaching Advanced 17 (n1u 6omnee nmo3Hss BepCHs).

Microsoft Windows 7 (niu 6omee mo3aHsist Bepcus).

Microsoft Office 2007 (uyiu Gosiee MO3THSSI BEPCHST)

LMS — [Topran nuctanimonnoro ooyuenus: CII6I'Y AIL

https://www.ansys.com/academic/free-student-products
I/IHq)OpMaI_II/IOHHO-HOI/ICKOBLIC U CIIPABOYHBIC CUCTEMBbI I/IHTepHeT.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBiieH B Tadsmite 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMAIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEILHOTrO Mpoliecca Mo AUCIUIINHE




[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 MynpTUMeauiHAS JIEKIMOHHAS ayAUTOPHS

KommbroTepHsIii Kiace 24-12

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEJCTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTaIUH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3dMCHY;

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHINI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET UCIOIB30BATHCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHas mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepuan, TpaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHWS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKCHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CTeUaTN3UPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0aiubHas mKana P P (op

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM IMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«y/IOBJICTBOPUTEITHHOY .
GAUTeHOY — UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUHN
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBAHUHN BBIBOJIOB M 00OOIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— o0Oyyaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYOBJICTBOPUTEITHHOY Aoy yil p
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3a4TCHO»

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBIeHbl B Ta0mwmie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Kon

Ne mi/mm [Tepedens BOmpocoB (3a1a4) Il 9K3aMeHa
WHAUKATOPA

1 CoBpemennbie nporpammublie komiuiekcsl CAD u CAE. [IK-2.3.1
Hasnauenue u oninuus. [Ipumepsr. CAE B cTpoutenbHON
otpacnu. [Ipumeps! ucnonp3oBanusa. ANSYS. Haznauenue
MIPOrpaMMHOTO KOMILJIEKCa, TPEUMYIIECTBA Mepe]l APYTUMU
CAE nakeramu. CootBerctBre ANSY'S Me)XyHApOIHBIM U
POCCUICKHM CTaHAapTaM, CepTUPUKALINS POAYKTA..
Bepudukanus u Banuaanus nporpaMMHOTO 00eCTIeUeHus:
onpenenenus u npumepsl. Monymu ITIK ANSY'S o tunam
pemaemMsbIx 3a1a4. THCTpyMEHTBI CO3/1aHHS T€OMETPUUYECKOM
mozenu B ANSYS Workbench I'eomerpuueckuit
npemnpoueccop DesignModeler: moHsITHSI, BO3MOXHOCTH,
WHCTPYMEHTHI.

2 Coznanue miockocTen u 3cku30B. THCTpyMeHThI 1utst 2D [IK-2.V.1
MozenrpoBanus. HcTpymenTsl 11t 3D MonenupoBaHusl.
OKCHIOPT reOMEeTpUYECKUX Mojenel n3 BHemHux CAD
cuctem. Cerounblil npemnpoueccop Meshing: Ha3HaueHue.
PacueTHble ceTku B Meshing: XapakTepUCTUKH CETOK.
Cetounslii npernporieccop Meshing: MeTobI TOCTPOCHUS
cetok. CeTouHslif mpenponeccop Meshing: rimo6anbHbie 1
JIOKaJIbHbIE HACTPOIKU ceTKU. CeTOUHBIN TPENpPOIeccop
Meshing: kpurepun kadectBa ceTok. COBpeMEHHOE COCTOSIHUE
MKD u nepcekTuBbl pa3BUTHS

3 ITpounoctHele 3amaun B ANSY'S: BO3MOKHOCTH MOZLYJIS [IK-2.B.1
Mechanical. OcroBasie nporieaypst MKD B hopme meTona
nepeMenieHui. Pemenue 3a1ay METOA0M KOHEYHBIX
371eMeHTOB. PacueTsl 6aiouHbIX KOHCTpYKUUU. Pacuer
00BEMHOM cTaTMYECKON 3a1a4M TMHEWHOM TEOPHH YIIPYTOCTH

4 Bunbl HenuHetHOCTEN. [ paHUYHBIE 3IIEMEHTHI. [IK-5.3.1
MonenupoBanue ycnoBuil kontakra. [Ipumenenne MKO s




pelIeHus] AMHAMUYECKUX 3aad. Pacder rufipoiuHaMUYecKux
3axay B ANSYS CFD: Bo3moxxHocTd. MoIeIn MeEXaHUKA
JKUIKOCTH U Tasa.

MCTOI[ KOHCYHBIX 00HEMOB: OCHOBHBIC HOHATHS. THIIBI
pemaTeneﬁ JJI pacd€TOB 3aaa4 MCXaHUKHU JXKUIAKOCTH U ra3a.

[IK-5.V.1

Pa6ora ¢ marepuanamu B Fluent: ogHo-
MHOTOKOMIIOHEHTHBIE Cpe/ibl. THIBI TPAaHUYHBIX U HA4aJbHbIX
YCJIOBUH.

[IK-5.B.1

MonenupoBanue TypOyseHTHOCTH. RANS nonxom mist
MOJICTTPOBaHUS TYpOyJIeHTHOCTH. MoIeTupoBaHKEe BSI3KOTO
MOTPAHUYHOTO CJIOS: MPUCTEHOYHBIC ()YHKITHH.

I1K-7.3.1

MoenupoBaHH€e TEMJIOBBIX 3aa4. THUIIbI TENIOBON
KOHBEKIIUU U criocoObl ee MoaenupoBanus B Fluent. CriocoOsl
00paboTKH Pe3yabTaTOB PACUETOB: KOJUYCCTBCHHBIE H
KauecTBeHHbIC MapameTphl. PaboTa B moxyne CFD Post:
BO3MO>KHOCTH, OCHOBHBIE HHCTPYMEHTHI

[IK-7.¥.1

CoBpemennble nporpammublie komiuiekcsl CAD n CAE.
Hasnauenue u otnnuus. [Ipumepsr. CAE B cTpouTenbHOR
otpacnu. [Ipumeps! ucnonp3oBanusa. ANSYS. Haznauenue
MPOrpaMMHOTO KOMILJIEKCa, TPEUMYIIECTBA Mepe/l APYTUMHU
CAE nakeramu. CootBerctBre ANSY'S Mex1yHapOIHBIM U
POCCUICKHM CTaHAapTaM, CepTUPUKALINS TPOAYKTA..
Bepudukanus u Banuaanus nporpaMMHOT0 o0ecrieueHus:
onpenenenus u npumepsl. Moaymu IIK ANSY'S o tunam
pemaemMsbIx 3a1a4. THCTpyMEHTBI CO31aHUs TEOMETPUUYECKOM
moaenu B ANSYS Workbench I'eomerpuuecknii
npemnpoueccop DesignModeler: moHsTHSI, BO3MOXHOCTH,
WHCTPYMEHTHI.

IIK-7.B.1

Bompocsr (3amaun) s 3adeta / qmudd. 3auera npejgacraBieHsl B Tabmuie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera

Ne /1t

[Iepeuens BonpocoB (3ana4) ans 3a4yera / qudd. 3ayera

Kon
WHIAWUKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBHIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabwmIe 17.
Tabnuna 17 — Ilepeyers TeM Juist KypcOBOTO POEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

[TprMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

o Kon
Ne n/m [IpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
WHAMKATOpa
1 Kakoit u3 cienyrommx muppoBbIX WHCTpyMeHTOB Haubonee moaxoaut | [1K-2.3.1

AT MOACITUPOBAHUA MEXaHUYCCKUX CUCTEM B HpI/IKHa}IHOﬁ MexaHuke?

a) Microsoft Excel




b) AutoCAD
c) ANSYS
d) Adobe Photoshop

WNuctpyknus: [IpounTaiiTe TEKCT, BRIOSPUTE TPABUIIBHBIN OTBET U
3aMUIIUTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOD OTBETA.

[Ipy mnocraHoBke 3agay MOJACIMpPOBaHUA Haykoemko mnpoaykuuu | [1K-2.V.1
CJIEyeT YUUTHIBATh:
a) CI0XKHOCTh MOJIENU
b) JlocTymHOCTh JaHHBIX
¢) YpoBeHb KBaTU(UKAIIUH CIICIIHATIICTOB
d) CToumocTh MpOrpaMMHOTO 00€CTICUCHUS
Wuctpykuus: [IpounTaiite TekcT, BbIOEPUTE MPABUIIbHBIC BAPUAHTHI
OTBETA U 3aMUIINTE APTYMEHTHI, 000CHOBHIBAIOIINE BHIOOP OTBETOB.
WNucrpykuusa: Ilpoumtaiite Tekct u ycranoute coorBerctBue. K | I1IK-2.B.1
KOKIOW  TO3WIHHA, JaHHOW B  JIGBOM  croiOIle, moadepure
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.
1) IlporpammHoe oOecrieuenne s | a) Co3gaHue BHPTYyalbHOW — MOJENH
CAD MIPOAYKTA
2) MeTtos1 KOHEUHBIX 3JIEMEHTOB b) AHaJIM3 MEXaHMYECKHUX Harpy30K
3) lludpoBoe NpoTOTUNIHPOBAHUE ¢) Micnonp3yeTcst 11 NpOeKTUPOBAHUS
LludpoBoe  mpororunupoBanue  4) | d) Busyanuszauus TMHAMUKH CUCTEMBI
I'panueckas cuMyIsIIms
YKaxkuTe MpaBWIbHYIO IOCIENOBAaTeIbHOCTh 3TanoB udposoro | [IK-2.V.1
IIPOEKTUPOBAHMSI MEXaHUUECKON CUCTEMBI:
a) Coop TpeboBaHuit
b) MoaenupoBanue
c) AHanu3 pe3yinbTaToB
d) Buzyanuzamus
Nucrpykuus: [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEN0BATEIBHOCTD.
3anuumTe COOTBETCTBYIOLIYIO TIOCIEI0BATENIBHOCTh OYKB ClI€Ba
HaIpaso.
Wucerpykuumsa:  Ilpouwrtaiite Tekct u  3anumure  pasBepHyThid | [IK-2.3.1
000CHOBaHHBII OTBET.
OnummMre OCHOBHBIE MPEUMYIIECTBA UCIIOJIb30BaHUSI IU(PPOBOTO
MIPOEKTUPOBAHUS U MOJIETUPOBAHUS B MIPUKIIATHON MEXAHUKE /IS
CO3JaHUsI HAYKOEMKOW MTPOTYKIIHH.
Kakoit u3 cneayromux TUIOB MporpaMMHoOro obecrnedyenus vamie Bcero | [1K-7.3.1
UCIONIb3YeTCsl  JUIs  aBTOMATHU3allMM  pPacyeToB Ha  HAyKOEMKOM
IIPOU3BOJICTBE?
a) Kagposslit yuer
b) Cucremsr CAD
¢) OducHble NPUITOKEHUS
d) Cuctemsbl ynpaBieHHs] TPOSKTaMHU
WNuctpykuus: [IpounTaiite TeKCT, BRIOEpUTE MTPABUIBHBIA OTBET U
3aMUIIUTe apryMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA.
ITpu pa3paboTke MPOEKTOB aBTOMAaTHU3allMU HaykoeMKux mnpousBozacts | [IK-7.V.1




BA)XHO YUHUTHIBATh!:

a) COBMECTUMOCTbH CHCTEM

b) JInneH3noHHbIE TPEOOBAHUS

¢) Keanuduxkanuro nepconana

d) DcreTnyeckue XapakKTepUCTUKH MPOAYKTA

Wuctpykuus: [IpounTaiite TeKCT, BEIOEpUTE MPaBHIIbHBIC BAPUAHTHI
OTBETA U 3aIlIUIINTE apryMEHThl, 000CHOBBIBAIOIIKE BIOOP OTBETOB.

8 Wucrpykuusa: Ilpountaiite TekcT u ycraHoBure coorBercTBue. K | IIK-7.V.1
KOKIOW  MO3MLIMH, JaHHOW B  JIeBOM  cToidue, moadepure
COOTBETCTBYIOIIYIO MO3HUIIMIO B IPABOM CTOJIOLIE.

1) SCADA a)Vipasienue
MIPOU3BOJICTBEHHBIMU
nporeccamu

2) ERP b) [TpoekTrpoBanue u
MOJICIIMPOBAHHE

3) CAD ¢) ABTOMAaTH3aIUs H3TOTOBJICHUS

4) CAM d)  VmpaBnenume — pecypcamu
PETPUITHS

9 Onpenenure NpaBUIBHYIO IOCIEIOBAaTENLHOCTh 3TanoB paspabotku | [1K-7.B.1
MIPOEKTa aBTOMATH3AIUH:

a) AHaJIM3 TEKYILUX MPOLIECCOB

b) Beibop TexHonorui

c) Bueapenune cucremsl

d) TectupoBaHue 1 HaCTpoOHKa

WNuctpykuus: [IpounTaiite TEKCT U YCTAaHOBHUTE MOCIEAOBATEIHHOCTb.
3anummuTe COOTBETCTBYIOUIYIO TIOCIIEIOBATEIBEHOCTE OYKB CIIeBa
HaIpaso.

10 WNucrpykuumsa:  IIpoumraitte Tekct uW  3anumure  pasepHyTsid | [IK-7.V.1
00OCHOBAHHBIN OTBET.

OO6cyanTe 3HAYUMOCTD HUCITOJI30BAHUS COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHH B pa3pab0TKe MPOSKTOB aBTOMATH3AIHH
HayKOEMKHX MPOU3BO/JICTB.
11 Kakoit w3 cnenyrommux wmeronoB Jydmie Bcero mnoaxomut i | [1K-5.3.1
MOJIETTUPOBAHUS TETIONepeaaud B TBEP/IbIX Tesax?
a) MeTo KOHEYHBIX pa3HOCTEH
b) MeTo KOHEUHBIX PJIEMEHTOB
¢) Meron Monte-Kapiio
d) Meron I'aycca
WNuctpyknus: [IpounTaiite TEKCT, BRIOCPUTE TPABUIIBLHBIN OTBET U
3aMUIIUTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA.
12 IIpn pa3paboTke Maremaruyeckoil Mmojenu Haykoemkoil mnpoaykuuu | [TK-5.B.1

CIIETyeT YUUTHIBATh:
a) CTerneHb TOYHOCTH MOJICIH
b) CnoxHOCTh pacueTa
¢) [lorpebHOCTH pBHIHKA




d) DcreTnueckue XapaKTepUCTUKHU U3ICITHS

Wuctpykuus: [IpounTaiite Tekct, BbIOEpUTE MPaBUIIbHBIC BAPUAHTHI
OTBETA U 3aIUIINTE APTyYMEHTHI, 000CHOBBIBAIOIIHNE BEIOOP OTBETOB.

13 WNuctpyknusa: Ilpouwtaiite TekcT U ycraHoBuTe coorBercTBue. K | T1K-5.3.1
KOKIOW  TO3WIMK, JaHHOW B  JIeBOM  cToiOIle, moadepure
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.

1) Meron KOHEUYHBIX pasHOCTEH a) Pexomennyercs ans mpoOCTBIX
Y JJMHEWHBIX 3a7a4
2) AnanuTideckas MOJCIb b) Hcnonb3yercs mis pa3OueHus

00J1aCTH HA TYEUKN

3) Cumynsuus Ha OCHOBE ypaBHCHWH B | ¢) [logxoauT s MoJeleH ¢
JaCTHBIX IIPOU3BOIHBIX

MHO>XECTBOM CIIy4alHBIX
(hakTOpOB
4) CTaTuCTHICCKUH aHAITN3 d) ITo3BoIsIET HAXOJIUTh
pUOIIKEHHBIE PeIICHUs
14 YkaxkuTe NpaBUWIbHYIO TOCIEI0BAaTEIBHOCTh 3TanoB BbiOOpa Merona | [IK-5.V.1

MO/JICIIUPOBAHUS:
a) [TocranoBka 3a1aun

b) AHanu3 AOCTYNHBIX METO/I0B

¢) OueHka pe3ynbTaTOB MOJEIUPOBAHUS
d) Onpenenenne KPUTEPUEB YCIICITHOCTH

Nucrpykuus: [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEN0BATEIBHOCTD.
3anuInTe COOTBETCTBYIONIYIO ITOCIIEA0BATEILHOCTL OYKB ClieBa
HaIpaso.

15 WNuctpykuusa:  Ilpounrtaiite Texkct U 3anumure  pa3epHytbid | [1IK-5.B.1
00OCHOBAHHBII OTBET.

Kak BnusiHEE COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH H3MEHSIET
MOJIX0/bI K IM(POBOMY MPOESKTUPOBAHUIO U MOJICTTMPOBAHUIO B
MIPUKJIaHON MeXaHuKe?

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYdYarolMXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX OJTanbl (HOPMHUPOBAHHS KOMIETECHIIMHA, coaepxkarca B
JOKaJbHBIX HOPMATUBHBIX akTax [YAIl, permamMeHTHPYOIUX TMOPSAOK W MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOSHHUIO TUCITUTLIMHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepHuaa (eciu npedycmMompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).




OcHOBHOE Ha3HA4Y€HUE JIEKIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO TIO TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBINA anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUAIITIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM pa3aTOYHOIO MaTepuaja IpU IHPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

11.2. Meroauueckue ykasaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUH (ecu npedycCMompeno y4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

[IpakTryeckoe 3aHATHE SIBISETCS OAHON W3 OCHOBHBIX (POPM OpraHH3alMHu Y4eOHOTO
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 10JI pyKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCLUIUIMHBL, TpUOOpETEeHNs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON JESTETbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU NEATENBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaAIOUIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOyieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWW IpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH U METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4yeOHOM
JUCIUIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJIHEHMS 3a/1aHUN;

— ofecrieyeHue palMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYabHON (popm
00yJeHUsI.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUICs BBITIONHSAET PaboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTHsl.



Jnst oOyyaromuxcst 1Mo 3a04yHOM (opMme OOydeHHus, caMOCTOsITeNIbHass paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mpouecce BBIMONHEHHSI CaMOCTOSITENFHOW paboThl, y oOydaromerocst (hopMHpyeTcs
1esIecoo0pa3Hoe IIaHUPOBaHUE paboyero BpeMEeHH, KOTOPOE MO3BOJIET UM Pa3BHBATh YMEHHS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUM, 00ECIIEYMBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TMEpHOJ OOYYEHHUS, IOMOTaeT IIOJyYUTh HABBIKM MOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauueckuMu ~ MaTepuajaMd, — HANpaBIIOMIMMH  CaMOCTOSITENBHYIO  PaboTy
00y4aroUuX CSASBIISIOTCS:

— y4eOHO-METOMYECKUI MaTepHuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (U1 00ydarommxcst
10 3204HOM (hopMme 0OyueHHs).

11.4. MeTtoauueckue yKazaHMus Uil OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuXxcsl, OCYLIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTansi  OOyYarOUIUXcCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYyYalIIUMCA B Ipolecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWJIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOM CECCHHM W 3aBEpINAeTcsl aTTEeCTAl[MOHHON OICHKOH «OTIHYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




