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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

O3HakoMmJIeHHWE CTYJEHTOB C OCHOBHbBIMU MPUHLMIIAMH U METOJaMU aBTOMAaTU3MPOBAHHOIO
nHxeHepHoro aHaymsa (CAE)

33,[13‘[1/1 O0CBOCHMA NUCIUILIMHBI:

* QOpMHPOBAHKME HABBIKOB MCIOJIb30BaHUs COBPEMEHHBIX MporpaMMHbiX cpeactB CAE s
pellleHUs] MHKEHEPHBIX 3a7au.

* PazButue crmocoOHOCTE K aHaIM3y W WMHTEPHpPETalldid  Pe3yJbTaTOB  KOMITBIOTEPHOTO
MO/IEJTUPOBAHUSI.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucuuiimnHa «ABTOMaTU3MPOBAaHHbBIE CUCTEMbI MHKEHEPHOT'O aHAJIN3a» OTHOCUTCS K YMCITY AUCLUIUINH
o6aoka B1.B.1.JIB.05, mpenHa3Ha4eHHOro ISl CTYIEHTOB, OOydJalommuxcs mo Hampasienuo: 15.03.04
ABTOMAaTH3a1M TEXHOJOTMYECKUX IPOLIECCOB U MPOU3BO/ICTB.

B npouiecce nzyvenus qucuuiuinHbl popmupytorcst komnereHuuu: [TK-4.

OCHOBHBIE TOJIOKEHUS JUCLIAIUIMHBI UCIIOJIB3YIOTCS B AAJbHEUIIEM IIPA U3YYEHUU TAKUX JUCLIMILIVH
Kak: IMUTallMOHHOE KOMIIBIOTEPHOE MOJIEIMPOBaHUE, ABTOMATU3ALIMS YIIPABJIEHUS KU3HEHHBIM LIMKJIOM
npoayKuuu, KoHCTpyKIMsA 1 OCHOBBI IPOU3BOACTBA JIETATEJIbHOTO anmnapara, [IpeniumioMHas NpakTuka,
MopenupoBanre u aHanuM3 OusHec-mporeccoB, IIpoekTMpoBaHuWe eAMHOTO WH(MOPMAIIMOHHOTO
NpPOCTPAHCTBA  TNpEeNpUATHS, Hayuno-uccnenoBarensckass ~ paborta, [IpoekTupoBaHue  u
COBEpILIEHCTBOBAaHUE CTPYKTYP U IPOLECCOB IPOMBIIUIEHHbIX MpeAnpusatiii, OCHOBB TeopUH
ABTOMATUYECKOIO YIPAaBJEHUs, YTIpaBJIeHUE KauyecTBOM, MHQOpMalMOHHbIE TEXHOJIOTUM YIPABJIECHHUS,
ABTOMaTM3auMsl YOpPaBJIEHUS IPOEKTaMHU, APXUTEKTypa KOPHOPATUBHBIX WH(OPMALMOHHBIX CHUCTEM,
Os3HakoMuTebHAS MpaKkTHKa, TexHosornyeckas (MpoeKTHO-TEXHOJOrnyeckas) npakTuka, [lonroropka k
c/laye U cjlaya rocyJapCTBEHHOrO 3K3aMeHa, BrllosiHeHue, MoAroToBka K Mpouesype 3allyThl U 3alluTa
BBIITYCKHO¥ KBaJIM(PUKAIIMOHHON padOTHI.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHU A 110 JUCIHUILJIAHE,
COOTHECEHHBIX C INIAHUPYEMBIMU PE3VJIbTATAMUA OCBOEHUS OCHOBHOMN
NMPO®PECCUOHAJIBHON OBPA30OBATEJIbHOM ITPOI'PAMMBI

Ko n HanMeHOBaHHe peayn3yeMoil KoMIeTeHIUN IlepeyeHb NVIAHMPYEMBIX PE3YJIbTATOB 00yY€EHHS MO
JHCIHILIIHE (MO/IyJII0), COOTHECEHHBIX C
HHIHKATOPAMH [0 CTHK€HUSI KOMIIeTeHIU

ITK-4 CnocobeHn ydacTBoBaTh B paboTax IO ONTHMH3ALIMI 3HaTh:
IIPOU3BOJICTBEHHBIX IIPOLIECCOB [IpeAnpUsATUil TeopeTuyeckye OCHOBbI MHXKEHEPHOTO aHAJIU3a
MAaIlIMHOCTPOEHUS YMeThb:

BbIOMpaTh THITHI KOHEYHBIX SJIEMEHTOB U 38/1aBaTh IPAHUYHbIC
YCJIOBHSI B 3aBUCUMOCTH OT THIIOB 33/1a4

BJAJETh:

HaBbikamu co3gaHust MoOJeieii B aBTOMATU3MPOBAHHBIX
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

CHUCTEMaxX MHXKEHEPHOI'O aHaJIn3a

4. OBIIAA TPYIOEMKOCTD JUCIHUITJINHDBI

4.1. O0beM QMCHUILINHALI B 3a4eTHLIX equannax (scero): 5 3ET

4.2. O6beM JUCHUILUIMHBI 10 BHaM y4e0Ho# padoTsl (B yacax): 180 yacos

dopma 0OyueHus: 3a0UHas

Bujx yueoHO# padoThI KoJinuecTBo 4acoB (popma 00yueHNns1 320UHAST)
Bcero mo niany B 1.4. mo cemecTpam

9

1 2 3

KoHrakTHast paboTa 00yJaronmxcs ¢ 14 14

npernogaBareseM B cooTBeTcTBUM ¢ Y11

AyJauTOpHbIE 3aHATUA: 14 14

Jlexuyn 6 6

CeMHHApBI U TPAKTHYECKUE 3aHATUS 4 4

JlaGopaTopHsie pabOThI, IPAKTHKYMBI 4 4

CamocrosTenbHas padoTa 157 157

dopma TeKyIIero KOHTPOJIsl 3HAHUH U TecTupoBaHue TectupoBaHue

KOHTPOJISI CAMOCTOSITEJIbHON PaOOTHI:

TeCTUPOBaHKe, KOHTP. padoTa,

KOJJIOKBUYM, pecdepar u ap. (He MeHee

2 BUJIOB)

Kypcosas pabota - -

Bubl npoMe:xyTOUHO aTTecTauuu Sk3ameH (5) DK3aMeH

(3K3aMeH, 3a4eT)

Bcero yacoB no aucuuruinHe 180 180

4.3. Coaepskanue qUCHUILIMHLL Pacnpejesienne yacoB Mo TeMaM M BH1aM y4eOHOI padoThI

dopma 0OyueHus: 3a09Has
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3zaenoB TEKYIIEro
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;lpalm'n ;;J;:::ﬂ SHaHHH
CKHe pHbIE bopme
3aHATHS, padoTsl, I
CceMHHaphbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Pazgen 1. UH:KeHepHBIII aHAIN3 ¢ IPIMEeHEeHHEeM KOMIbIOTEPHBIX CHCTEM
Tema 1.1. 26 2 0 0 0 24 Tecruposa
Bgepnenue B HUE
aBTOMATU3U
pOBaHHbIE
CUCTEMBI
WHKEHEPHO
IO aHaIn3a
Tema 1.2. 26 0 2 0 0 24 Tecrupopa
CoszaHue r HHUE
eoMeTrpuyec
KHUX
MoeJie
Tema 1.3. K 26 2 0 0 0 24 Tectuposa
OHEYHO- HUE
3JIeMEHTHas
JHCKpeTH3a
st
Tema 1.4. 26 0 2 0 0 24 Tecruposa
3ananve HUe
CBOWICTB
MaTepHaJoB
)
TPaHUYHBIX
YCJIOBUII 1
Harpy3ok
Tema 1.5. 67 2 0 4 4 61 Tecrupopa
Tunst HUe
aHaymsa B C
AE-
cucremax
Hroro 171 6 4 4 4 157
MO/1JIeKUT
HN3y4eHHI0

5. COAEPKAHUME TN CHUII/IMHBI

Pa3znen 1. Un:keHepHBIH aHAJN3 ¢ MPUMeHEHHEM KOMIbIOTEPHBIX CHCTEM

Tema 1.1. BBeenue B aBTOMaTU3MPOBAHHbIE CHCTEMbI HHKEHEPHOT0 aHA/IN3a

o Omnpenenenne CAE, nemu u 3agaun CAE, ponp CAE B CcOBpeMEHHOM IPOEKTUPOBAHUM U
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

npousBojcTBe. 0 Kiaccudukanms CAE-cucrem, 0630p MOMyJISpHBIX MPOrpaMMHBIX TIpoayKToB (ANSY'S,
Abaqus, Nastran, COMSOL u ap.). o OcroBHble 3tamns! padotsl B CAE-cuctemax: pre-processing, solution,
post-processing. o IIpumeps! npumenennss CAE B pa3inyHbIX OTPAC/ISAX MPOMBIIITIEHHOCTH.

Tema 1.2. Co31aHue reomMeTpuyeCKUX MO/Ieael

o CnocoOsl co3gaHusi TeoMeTpudeckux wmogenei: ummopt u3 CAD-cucteM, UCHOIb30BaHHUE
BCTPOEHHBIX MHCTPYMEHTOB MOJENMpOBaHUA. 0 OCHOBHBIE T€OMETPUYECKUE IJIEMEHTHI: TOUKH, JIMHUM,
MOBEpPXHOCTH, Tena. o Omnepanyy HaJl TeOMETPUYECKUMH OOBEKTaMHU: TepecedeHue, OObeqUHEHHE,
BbIUMTAHUE. O YTPOLIEHHE T€OMETPUYECKUX MOAEJIEeN [UIs aHajau3a: YJaJeHUE MEJIKMX JeTallel,
YIPOIIEHUE CIIOKHBIX (DOPM.

Tema 1.3. KoHeuHo-3/1eMeHTHas JUCKPeTH3AIUS

0 OCHOBHBIE TOHATUSA METOJAa KOHEYHBIX 3JIEMEHTOB: y3€J, 3JIeMEHT, CeTKa. O THIlbl KOHEYHBIX
9JIEMEHTOB: CTEPKHEBBIE, TUIACTUHYATHIE, 0OBeMHBIE. 0 METO/Ibl TOCTPOCHHUSI CETOK KOHEUHBIX JIEMEHTOB:
CTPYKTYpPUPOBaHHbIE, HECTPYKTypHUpOBaHHble. O BiMsgHME MapaMeTpoB CETKM Ha TOYHOCTb U BpeMs
pacyera.

Tema 1.4. 3aganue cBONMCTB MaTepPHAJIOB, IPAHNYHBIX YCJIOBUH H HATPY30K

o bubmmorekn wmarepuanoB B CAE-cucremax. o Tumel TpaHUYHBIX YCJIOBUH: 3aKpervieHus,
nepeMelleHus1, Harpy3KH, KOHTaKThl. 0 CrocoObl 3aJaHusI HATPY30K: COCPEAOTOUCHHbIE, pacipe/ie/ieHHbIE,
auHamuyeckue. o [TpuMepsl 3a1aHus TPaHUYHBIX YCJIOBUI U HATPY30K /151 TUTIOBBIX MHKEHEPHBIX 3aJau.

Tema 1.5. Tunsl anaanza B CAE-cucremax

o Cratmyeckuil aHaJu3: OIpeJeIeHUue HaIpsiKeHuH, nedopmanuil, nepeMenieHuid. o MoJasibHbli
aHaM3: OIpeJesieHne COOCTBEHHBIX 4YacToT W (opMm KosebaHwid. o TeruioBoil aHammM3: pacyer
CTAIIMOHAPHBIX U HECTAlIMOHAPHBIX TEMIIEpaTypHBIX MOJied. o [pyrve Tumbl aHaiu3a: AMHAMUYECKUU,
HEJIMHEWHBIW, YCTAIOCTHBINA, aKyCTUYECKUN.

6. TEMbI IPAKTUYECKHUX 1 CEMUHAPCKUX 3AHITUN
Tema 1.2. Co31anue reoMeTpuveCKUX Mo/jieJiel

Bormpocsl k Teme:
Ounas popma

1. Kakue cyiecTByIOT OCHOBHBIE TTOJIXO/IbI K CO3AaHMI0 reomeTprudeckux mogenei B CAE-cucremax?

2. B yem npenMyIIecTBa UCIOJIb30BAHUS TBEPIOTEIbHBIX MOJEJIEN 110 CPABHEHUIO C TTIOBEPXHOCTHBIMU
Y KapKaCHbIMU ?

3. Kakue reomeTpudeckrie mpeoOpa3oBaHus (onepanun) HaJ 00beKTaMu MOKHO ocyIiecTBisiTh B CAE-
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

@ — Paboyast mporpaMma AUCIUTUTAHBI

cucremax?

4. Kak umnoprupoBats reomerpudeckyto moaens 3 CAD-cucremsl B CAE-cucremy?

5. Kakue mpo6seMsl MOryT BOSHUKHYTh [P IMIIOPTE TEOMETPHUM U KaK MX PELIUTh?

6. Kak ympocTuTh reoMeTpuyecKyld MOAEb [UIs IOCIEAYIOIIEro aHajiu3a, He Tepsisi TOYHOCTU
pe3yJibTaToB?

7. Kakue cyniecTByloT METObl KOHTPOJIS Ka4eCTBa FTEOMETPUUYECKMX MOJeIel?

8. Kak co3naBath cOopku u3 otaenbHbix getaneit B CAE-cucremax?

9. Kak 3amath 3aBUCUMOCTH (constraints) Mex/1y J1eMeHTaMu COOpKU?

10. Kak skcrioptupoBathk reomeTpuyeckyio Mojeab u3 CAE-cuctemsl B 1pyrue ¢opmarsl?

3aouHas opma

1. Kakue cyniecTByl0T OCHOBHbIE ITOJXO/IBI K cO3/1aHMI0 TeoMeTpuueckux moaenei B CAE-cucremax?

2. B yeM npenMyIIecTBa UCMOJIb30BAHUSA TBEPAOTEIbHBIX MOJEJIEN [0 CPABHEHUIO C TOBEPXHOCTHBIMU
Y KapKacHbIMU?

3. Kakue reomerprueckuie mpeodpa3zoBaHus (ONeparyn) Hajl 00beKTaMU MOKHO ocymiecTBisATh B CAE-
cucremax?

4. Kak nmnoptrpoBaTh reomerpuieckyto moaenb u3 CAD-cucrembl B CAE-cucremy?

5. Kakue npo6yemMbl MOT'YT BO3HUKHYTh IIPH UMIIOPTE FEOMETPUM M KaK UX PELIHTh?

6. Kak ynmpocTuTh reoMeTpuYecKyld MOJeNb Ul IMOCIEAYIOIIero aHajiu3a, He Tepsis TOYHOCTH
pe3yJibTaToB?

7. Kakue cyniecTByI0T METO/Ibl KOHTPOJISI KauecTBa FeOMETPUUYECKUX MOJIeJIeit?

8. Kak co3maBath cOOpku u3 otaebHbix geraieid B CAE-cucremax?

9. Kak 3a7ath 3aBUCUMOCTH (constraints) Mex;1y JieMeHTaMu COOpKU?

10. Kak skcnoptupoBath reomerpuueckyio Mmozaeib u3 CAE-cucremsl B apyrue (popmarsi?

Tema 2.4. 3ananue cCBOMCTB MaTepPHAaJI0B, TPAHNYHbBIX YCJIOBUH H HATPY30K

Bormpocsl k Teme:
Ounas opma

1. Kak 3anate cBorictBa matepuana B CAE-cucreme?

2. Kakue CymecTByIOT MOJEIA MaTepuasioB M KaK BbIOpaTh MOAXOIAIIYI0 MOJENb Jisi KOHKPETHOM
3aga4u’?

3. Kak yuectb anuzorponuio matepuasia B CAE-cucreme?

4. Kakue cylecTByIOT TUITbI TPAHUYHBIX YCJIOBUM M Kak uX 3a1aBath B CAE-cucreme?

5. Kak npaBuibHO 3a/1aBaTh TPAHUYHBIE YCJIOBUSI, YTOOBI M30€KaTh MOsiBJIeHUs "kecTkoro tena" (rigid
body motion)?

6. Kak 3a1ath pa3inyuHble TUIBI HANPY30K (COCPEIOTOUEHHBIE, paclpee/IeHHbIE, IMHAMUYEcKre)?

7. Kak yuecth COOCTBEHHBII BeC KOHCTPYKITUH TIPU pacuere?

8. Kak 3agaTh KOHTaKTHOE B3aumoeiicteue mexay netaismu B CAE-cucreme?

9. Kakwue cyniecTByIOT TUITBI KOHTAKTa U KaK BHIOpATh MOAXOASIIMI THUIT 7151 KOHKPETHOM 3a1a4uu?

10. Kak nmpoBepuTh KOPPEKTHOCTD 33JaHUs TPAHUYHBIX YCJIOBUM M HArpy30K?
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
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3aoyHas opma

1. Kak 3anate cBovictBa matepuana B CAE-cucreme?

2. Kakue CymecTByIOT MOJEIM MaTepuasioB M KaK BbIOpaTh MOAXOIAIIYI0 MOJENb Jisi KOHKPETHOM
3aga4u’?

3. Kak yuects anuzorponuio matepuasia B CAE-cucreme?

4. Kakue cylecTByIOT TUITbI TPAHUYHBIX YCJIOBUM M Kak uXx 3a1aBath B CAE-cucreme?

5. Kak npaBuibHO 3a/1aBaTh TPAHUYHBIE YCJIOBUSI, YTOOBI M30€KaTh MOsiBJIeHUs "kecTkoro tena" (rigid
body motion)?

6. Kak 3aath pa3inyuHble TUIBI HArPY30K (COCPEIOTOUEHHBIE, paclpee/IeHHbIE, IMHAMUYECKre)?

7. Kak yuectb COOCTBEHHBII BeC KOHCTPYKIIUH IIPU pacuere?

8. Kak 3agaTh KOHTaKTHOE B3aumoeiicteue mexay netaismu B CAE-cucreme?

9. Kakwue cyniecTByIOT TUITBI KOHTAKTa U KaK BHIOpAaTh MOJXOASIIMI TUIT 7151 KOHKPETHOM 3a1a4uu?

10. Kak nmpoBepuTh KOPPEKTHOCTD 33JaHUs TPAHUYHBIX YCJIOBUN M HArpy30K?

7. JABOPATOPHBIE PABOTDIL, IIPAKTUKYMBbI

Craruyeckuil aHaIM3

enu: IToayyuTh HaBBIKYM MPOBEJEHUS CTATUYECKOTO aHAIN3a

Conepxanue: * [locTpoeHue reoMeTpU4ecKoil MOAEIM KPOHIUTEWHA C UCIOJIb30BAHUEM HHCTPYMEHTOB
ANSYS DesignModeler. *« Ha3naueHne MaTepuasia KpOHINTEHHA (HAmpumep, CTajdb) U3 OUOJIMOTEKH
MatepuasioB ANSYS. ¢ Boibop monyns Static Structural B ANSYS Workbench u moakmodenue k
reoMeTpUM KpOHITelHa. * 3aJaHue MaTepuajia KPOHINTEHHA (CTaslb), €C/IM He OBUIO CHEeNIaHO paHee. ®
HasoxkeHue rpaHMYHBIX YCIOBUIA: 3aKpeIJIeHWe Ha BEPTUKAJIbHOW MMOBEPXHOCTH, Harpy3ka Ha CBOOOJHOM
koHile. * Co3maHue ceTKu KOHEYHbIX 3jeMeHTOB. ¢ IlpoBenenume pacueta B ANSYS Mechanical. o
Busyanuzauusa pe3yibTaToB: IMOJIEM HANpshkeHu#, naedopmanmid, nepemereHuil. * OnpeneneHue
MaKCHUMAaJIbHBIX HAMpsDKEeHUH W MpOBEpKa YCJIOBUsS MPOYHOCTU. ® PopMupoBaHME OTUETa C KPATKUM
OIMCAaHUEM PadOThI U MOJTYyYEHHBIMU PE3YJIbTaTaAMU.

Pesynprarsi: Busyanuzanus nosieit HanpsikeHui, nedopManuii, mepeMenieHui.

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=303862&idb=0

[TosryunTh HaBBIKM MPOBEIEHUS MOJAILHOIO aHAIM3a

Lem: MopaabHbIA aHAIN3

Copepxanue: * VMcnonb3ysi Ty K€ F€OMETPUIO KPOHILUTEMHA M I'PAaHUYHBIE YCJIOBHUS W3 MpeAblaylIen
pabotsl, BbIOpaTh Monyidb Modal B ANSYS Workbench. ¢ 3apmanue uymcna pacuutbiBaeMbix (opm
kojeOanmii (Hanpumep, 10). ¢ IIpoBegeHre MomanbHOro aHanmm3a. * OrnpeeeHre epBbIX HECKOJbKUX
COOCTBEHHBIX 4acTOT M (popM KoJIeOaHUIl KpOHIIITeiHa. * Busyanusanus noinyyeHHbIX (popM KojieOaHui.
AHanu3s pe3yJbTaToB U (POPMYJIMPOBKA BHIBOJOB O JUHAMUYECKMX XapPAKTEPUCTUKAX KPOHIITEIHA.
Pesynbratel: Busyanuzaims nosydeHHbIX ¢opM KoJieOaHui

Ccputka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=303862&idb=0

[Toy4nTh HaBBIKM MTPOBEIEHUS TEMJIOBOTO aHAIN3a

Lem: TennoBoii aHan3
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Conepxanue: ¢ Vcnomnp3yst reOMETpHI0 KPOHIITEHHA U3 MPEeABbAyIMX padoT, BHIOpaTh Moayib Steady-
State Thermal B ANSYS Workbench. ¢ 3aganue rpaHu4HBIX YCJIOBUH TersiooOMeHa: (PUKCHpPOBAaHHAS
TeMIeparypa Ha OfIHOM M3 KOHILIOB KPOHIITEHHa, KOHBEKTUBHBIN TEINIOOOMEH C OKPYKAIOIed Cpeioi Ha
OCTaJIbHOW TOBEpXHOCTU. ¢ IlpoBeaeHue TemIoBOoro aHaiu3a. © Busyanuzanus pacripeneneHus
TEMIIEPaTypbl B KPOHIUTENHE. ® AHAIN3 BAMSHUS IPAaHUYHBIX YCIOBUI Ha TEIJIOBOW PEXMM KPOHILUTEHHA.
PesynbraTel: Buzyanuszanus pacnpeaeneHus TeMnepaTypbl B KPOHILITEHHE

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=303862&idb=0

[TosryueHne HaBbIKA ONTUMU3ALMUA T€OMETPUU

Hemn: OnTuMuzanusa reoMeTpun

Conepxanue: * Vcnosb3ysi TeOMETPHIO U PE3yJIbTaThl aHAIM3a U3 MPEABAYIIHMX padoT, BHIOpaTh MOAYJIb
Design Exploration um Topology Optimization B ANSYS Workbench.  3aganue neneBoi pyHKuuu -
MUHUMM3AlMs Beca KpPOHIUTEWHA. ® 3ajJlaHue OrpaHUYEHUIl - COXpaHEHHE IMPOYHOCTU U KECTKOCTU
KOHCTpyKlmu. * IlpoBeseHue ontummuzanmu (OpMbl  KPOHINTENHA. * AH&IM3 MOJYyYEHHOU
ONTUMU3MPOBAHHOM (POPMBI M CpaBHEHUE C MCXOAHOH. ¢ OueHka 3(@EKTUBHOCTH MPOBEACHHON
ONTUMHU3ALIIH.

Pesynbratsl: [IpoBeaenue ontuMusanmu (popMbl KPOHIITEWHA.

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=303862&idb=0

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®PEPATOB

JlauHbIiA BUI paboTH He npeaycMoTpeH YII.

9. HEPEYEHD BOITPOCOB K 9K3AMEHY

1. Yro takoe CAE? Onuiuure 1ieau, 3aJa4i 1 OCHOBHbIe ITpeuMyllecTBa ucrnosb3oBanus CAE-cucrem B
COBPEMEHHOM MPOEKTUPOBAHUU U ITPOU3BO/ICTBE.

2. Ilpusegure knaccudpukauuio CAE-cucrem. Kpatko ommmmre (pyHKUMOHAJIbHBIE BO3MOXXHOCTH U
ocobenHoctrt ANSYS, Abaqus, Nastran, COMSOL, yka3aB ux OCHOBHBIE 00JIaCTH TIPUMEHECHUS.

3. Omummre ocHOBHBIE 3Tarbl padoTel B CAE-cucremax (pre-processing, solution, post-processing).

4. Ilpusenute npumepsl ipuMeHeHns: CAE B pa3iuyHbIX oTpacisix NPOMBIIUIEHHOCTH (MAIIMHOCTPOEHUE,
CTPOUTENILCTBO, ABUALIUS U T.11.).

5. 3auem HeoOXOAWMO YIpOIIaTh TeOMETpPUUYECKHe Mojeiau Teped mpoBeaeHrnem aHamm3a B CAE-
cucremax? ONUIIUTe OCHOBHbIE METOIbI YIIPOILIEHUS] TEOMETPUUYECKUX MOJEJIEH.

6. IlepeuncnuTe OCHOBHBIE IeOMETpUYECKHE 3JIeMeHThl, ucnosbdyemble B CAE-cucremax. IlpuBeaure
MIpUMEpPHI TUTIOBBIX ONEepaluil HaJ HUMU (00beTUHEHUE, BHIUMTAHUE, IEpECeUeHNUE).

7. OnummTe OCHOBHBIE CHOCOOBI co3faHus reomerpudeckux Mmoxeieid B CAE-cucremax. B dyem
MpeuMyIlecTBa U HeJOCTaTKU ummnopTa reomeTpuu u3 CAD-cucteM 1o CpaBHEHHIO C MOJETUpPOBAHHEM
HerniocpeactseHHO B CAE-cucreme?

8. JlaiiTe omnpexaeneHre MeToAa KOHeUHbIX aemMeHToB (MKD) u onuimre ero OCHOBHbIE MOHATUS: Y3€ll,
3JIEMEHT, CeTKa.

9. Kakue Ttunbl KOHEYHbIX 3JeMeHTOB wucrnonb3yloTcss B CAE-cuctemax? [lpuBenute npumepsl MX
MIPUMEHEHM /7151 PELIeHUs] pa3/IMUHbIX MHKEHEPHBIX 3aJau.

10. OxapakTepu3syiTe OCHOBHbIE METO/IbI TIOCTPOEHUSI CETOK KOHEUHBIX 3JIEMEHTOB (CTPYKTYpPUPOBAHHBIE U
HECTPYKTYpUPOBAHHbIE) U OIUIINATE, KAK MapaMeTpbl CeTKH (pa3mep, ¢opMa 3JEMEHTOB, IUIOTHOCTb)
BJIMSIIOT HA TOYHOCTh U BPEeMsl pacyera.
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11. Onumure criocoObl 3aaHus pa3NUUHBIX THIOB Harpy3ok B CAE-cucremax (cocpeaoTOYEHHBIE,
pacrpezesieHHble, TMHaMuJecKkue U T.4.). [Ipuseaure npumMepsl.

12. Ilepeuncnure OCHOBHBIE TUIBI I'PAHUYHBIX YyCJIOBHM, Ucnoib3dyeMblx B CAE-anammze. Ilpusenure
NpUMEpHl 33/1aHUsl T'PAHUYHBIX YCJIOBUHM [JI1 TUIIOBBIX WMH)KEHEPHBIX 3ajJad (3aKpeIUleHusl, HarpyskH,
nepeMeleHusl, KOHTaKThl).

13. Kak 3azmatorcs cBoiictBa MatepuaioB B CAE-cuctemax? Yro Takoe 6ubimortekn marepuanos? Kakue
THITBl CBOMCTB MaTepuayioB 00baHO orpeaensior B CAE-cucremax?

14. Jlaiite onpejeneHHe CTATUYECKOTO aHaau3a. Kakue mnapamerpbl OINpelessioTcss B pe3ysbTare
cratryeckoro aHanu3za? I[IpuseanTe npumepsl MIPakKTUYECKUX 33Ja4, peliaeMbIX C TOMOILIBIO CTATUYECKOIO
anammsa B CAE-cucremax.

15. Onummre CyIIHOCTh MOJAJIBHOTO M TEIUIOBOTO aHauu3a. [lis pemieHus Kakux 3ajad OHHU
MIPUMEHSIOTCS ?

10. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIINXCA
Cooepoicarue, mpebdo8arUs, Ycao8us u NOPsIOOK OP2aAHU3AUUU CAMOCMOSMENbHOU padombl
obyuarowuxcs ¢ yuemom hopmul 0oyueHus onpedeasiromest 6 coomeemcmeuu ¢ «Ilonodxcenuem oo
Op2anu3auUu CamoCmMosIMeNbHOU padomol 00YUAIOUUXCS», YMBEPHCOEHHbIM Y ueHvim cogemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Lo kadxcooii ghopme 0byuenus: OuHas/3a0UHAA/OMHO-3A0UHAS 3ANOAHAEMCS OMOEAbHAS MAOAUUA

dopma oOyueHus: 3a09HAS

HazBaHue pa3/ieJioB 4 TeM Buj caMmocToATeIbHOI PadoThI O6bem ®opma KOHTP0JIsI (npogepka
(npopadomka yueornozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuwienue 3a0a,
pedpepam, 00Kk1a0, KOHMPONLHAS
paboma,nodzomosKka K coaue
3auema, IK3aMeHA u Op).

Pazgen 1. Un:KeHepHBII aHAJIN3 ¢ MPIMEeHEHHEM KOMIbITEPHBIX CHCTEM

Tema 1.1. Beenenue B IIpopaboTka y4yeOHOro Matepuanac | 24 Bonpocsl! k sx3ameny,
ABTOMATU3UPOBAHHbIE CUCTEMBI HCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue
MHKEHEpHOro aHaIN3a METOJUYECKOTrO U

nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.

Tema 1.2. Co3nanue IMpopaboTka yaebHOrO MaTepuamac | 24 Bomnpocs! k ak3ameny,

TeOMETPUYECKUX MoJesen WCTIOJIb30BAHMEM PECYpCOB yUeOHO- TectupoBanue

METOOUYECKOTO U
nH(pOPMaIMOHHOTO obecreYeHns
JUCLIUTUIVHBIL.
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIs (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

Tema 1.3. KoneuHo-31eMeHTHas IMpopaboTka yuebHOrO MaTepuamac | 24 Bomnpocs! k axk3ameny,
JVCKpETH3aIs HCHOJIb30BAaHUEM PECYPCOB yIeOHO- TecrupoBanue
METOANYECKOTO 1
nH(pOPMaIMOHHOTO obecreYeHns

JVCIATUTIHBL.
Tema 1.4. 3aganue cBOHCTB ITpopaboTka yuaebHOTO MaTepuanac | 24 Bonpocsl k 3K3aMeHy,
MaTepHaJIoB, TPAHUYHBIX YCIOBUIA M | HCIIOJB30BAaHUEM PecypcoB y4eOHO- TectupoBanue
Harpys3ok METOAMYECKOTO 1
nH(pOPMaIMOHHOTO 0becrIeYeH s
JVCIIATUTFHBL.
Tema 1.5. Tunsl ananuza B CAE- IIpopaboTka yyeOHoro Matepuaiac | 61 Bonpocsl! k sx3ameny,
cucTeMax UCIIOJIb30BAHUEM PECypPCcOB yueOHO- TecrupoBanue

METOAUYECKOrO U
nH(pOPMaIMOHHOTO obecreYeHust
JUCUUILIVHBIL.

11. YYHEBHO-METOJIUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHHUIIJINHDBI

a) Cnimcok pekoMeH1yeMoil JUTepaTypbl
OCHOBHAasI

1. JleonteseB B. JI. TeopeTnueckrie OCHOBbI MaTEMAaTHUECKOIO MOAEIMPOBAHUS U UCCIEA0BaHUs MOjieNei
MeXaHUKH KOHCTPYKIUH : yued. mocodue / B. JI. JleonTbeB. - YabsHoBck : Yal'Y, 2006. - 3ari. ¢ skpaHa. -
DJIEKTPOH. TEKCTOBBIE JaH. (1 (paiin : 1,15 MB). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1013. - Pexum pocryma: DBC VYal'V. - Teker
371eKTpoHHbIU. / .— ISBN 0_34412

2. Ilpucekun, B. JI. OCHOBBI MeTO/1a KOHEUHBIX 3JIEMEHTOB B MEXaHHKe Je(pOpMUpPYEMBIX Tell : y4eOHUK /
B. JI. Ilpucekun, I'. N1. Pacropryes ; B. JI. [Ipucekun, I'. U. Pactopryes. - HoBocu6upck : HoBocuOupckuit
rOCY/IapCTBEHHBbIN TeEXHUYeCKU yHUBepcuTeT, 2010. - 238 c. - Knura Haxonurces B npemuym-sepcuu ObC
IPR BOOKS. - Tekcr. - ['apantupoBanHblii cpok pazmenienus B DbC no 05.02.2025 (aBTonposioHraius).
- 3JIEKTPOHHBIN. - DneKTpoH. JaH. (1 ain). - URL: http://www.iprbookshop.ru/45417.html. - Pexum
nocrymna: DbC IPR BOOKS; ans aBropusup. nosab3zoBatenend. - ISBN 978-5-7782-1287-9. / .— ISBN
0_130534

JAOIIOJHHUTECJIbHAA

1. OcHoBbl padoTsl B ANSYS 17 : monorpacus / H.H. ®enoposa, C.A. Bansrep, M.H. danuios, 10.B.
3axaposa ; Penoposa H.H.; Bansrep C.A.; Janunos M.H.; 3axaposa 10.B. - Mocksa : IMK-nipecc, 2017.
- 210 c. - URL: https://www.studentlibrary.ru/book/ISBN9785970604250.html. - Pexum gocryna: 9bC
"KoncynbranT cryaenra”; no nogmnucke. - ISBN 978-5-97060-425-0. / .— ISBN 0_253907
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2. EdpemenkoB U1. B. Pacuer u aHanu3 JMHAMHUYECKHX MU IMPOYHOCTHBIX XAPAKTEPUCTUK W3IEINHA C
UCIosib30BaHMeM rporpamMmHoro nponykra ANSYS, LS-DYNA : snektpoHHblii yueOHsiii kype / U. B.
EdpemenkoB. - Vapanosck : Yal'V, 2016. - URL: https://portal.ulsu.ru/course/view.php?id=94895. -
Pexum nocryna: I[Topran QUOC Yal'V. - Tekcr : anexktponHsiid. / .— ISBN 0_303862

3. llamanun, A. FO. PacueTbl KOHCTPYKIIMI METOAOM KOHEUHbIX 3jieMeHTOoB B ANSYS : Meronuueckue
pexomenaaumu / A. FO. [llamanun ; A. 1O. [llamanuH. - MockBa : MOCKOBCKasi TOCyJapCTBEHHAS aKaJeMUs
BOAHOrO TpaHcnopta, 2012. - 72 c. - Kuura Haxoautcs B npemuyM-Bepcun Db5C IPR BOOKS. - Tekcr. -
Jlunensus  nmo  24.06.2021. - s0ekTpoHHbIA. - nekrpoH. jgaH. (1 daitn). - URL:
http://www.iprbookshop.ru/47951.html. - Pexum pocryma: DBC IPR BOOKS; npna asropusup.
nons3oBatelieit. - ISBN 2227-8397./ .— ISBN 0_131670

y4eOHO-MeTOoJuueCcKas

1. EppemenkoB M. B. Meromuueckue peKOMEHAAIMU JJIsI CAMOCTOSTENLHON pabOThl CTYAEHTOB TIO
IUCIUTUTIHE «ABTOMATH3UPOBAHHBIC CHCTEMbl MHXEHEPHOTO aHAIM3a» JIJIsl HAalpaBjieHul OakaaaBpuaTa
«ABHacTpoeHHne» U « ABTOMAaTU3aL1s TEXHOJIOTUYECKUX MTPOLIECCOB U Tpou3BoACTB» / . B. EppemeHkoB.
- 2019. - 6 c. - HeonybmkoBanHsii pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/11270.
- Pexxum nocryna: 9BC Yal'V. - Tekcr : anektponHslit. / .— ISBN 0_319865.

0) IIlporpamvHoe oGecnieueHue

- OneparonHas cuctema "AJbT oOpazoBaHue”

- OducHpiii naketr "Mou opuc"

- ANSYS

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, NH( OPMAIIOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoBatenbHbii pecypc IPRsmart : 31eKkTpoHHO-OMONIMOTEYHast cuctema : cait /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SeKTPOHHAsS GHOINOTEKA
caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TEKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DnekTpoHHas Onbmoreka TexHnyeckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
3JIeKTPOHHO-OnOmoTeuHas cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum gocryna: 1is 3apeructpup. nois3opateneil. — Tekcr
: QJIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJIEKTpOHHAs MeJULMHCKas OuOimoteka : 6a3a nmaHHbeiX : caidt / OO0
Beiciias mikonia  opraHM3alliMi M yIIPABJICHUs  3[paBOOXpaHeHWEM-KOMIUIEKCHBI — MeAUIIMHCKUT
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresien. — TeKCT : 3JIeKTPOHHBIN.
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1.5. Bounpinas MmequIMHCKas OUOIMOTEKA : IIEKTPOHHO-OMOMoTeuHas cucrema : caidt / OOO Bykar. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.6. OBC Jlanb : anekTpoHHO-OMOMMoTeuHast cucreMa : cat / OO0 IBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocryna: 1jsi 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OMOMOTeYHass cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. Koucyabrantllmoc [DnekTpoHHbll pecypc]: crpaBouyHast nmpaBoBast cucrema. /OO0
«Koncynpranr ITmoc» - DnekTpon. gaH. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: nayunas snektpoHHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.
1oJib30Baresen. — TEKCT : 3JIeKTPOHHBII

4. denepanabHasg rocyaapcrBeHHas uHgopmannonHas cucremMa «HamumoHajbHas
3JIeKTPOHHAsI OMOJHOTEKa» : IIeKTpoHHast oudmoteka : caidt / PI'BY PI'B. — Mocksa, [2024]. — URL:
https://136.pd. — Pexum nocTyna : s nojbp3oBaresieid HayqHou OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii nopran / yupegurens PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 2JIEKTPOHHBIM.

6. DdaexTponHass ouémoreynas cucrema Yal'V : monyns «nekrponHas oubdnmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrtyna : nms
NoJIb30BaTe el HayYHOH OMOIMOTeKU. — TEKCT : SeKTPOHHBIM.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAII/INHBI:

AyauTtopuu 1is pOBeICHUS JICKIUIA, CEMUHAPCKUX 3aHSITUH, TSI BBITIOJTHEHHSI TaOOPAaTOPHBIX paboT 1
MPAaKTUKYMOB, [UIsl TIPOBEAEHUSI TEKYIIEro KOHTPOJIA M IPOMEKYTOUYHOW AaTTeCTallud, KypPCOBOTO
MPOEKTUPOBAHMSI, TPYIITOBBIX M UHIVBHUIYTbHBIX KOHCYJIBTAIAN (6b10pams Heooxo0umoe)

AyIMTOpUH YKOMJICKTOBaHbI CIICIMATM3UPOBAHHON MeOeblo, y4eOHOW JIOCKOH. AyauTOpuu s
MIPOBEJICHUSI JICKITMI 000PYI0BaHbI MYJITUMETUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsT MH(OpMAIIUN
Ooutbion ayautopun. [ToMereHus 1isi CaMOCTOATENILHOM padOThl OCHAIIIEHbI KOMITBIOTEPHBIN TEXHUKOM C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetu «VHTepHeT» W oOecrieueHWeM JOCTyna K 3JeKTPOHHON
UH(POPMAIIMOHHO-00pa30BaTeIbHON  cpelie,  3JEeKTPOHHO-OMONIMoTeyHoi  cucteme.  IlepedyeHb
000pyI0BaHMsI, UCIIOJIb3YEMOr'0 B Y4eOHOM TIporiecce:

- MynbTrMeiMiiHOe 000pY/I0BaHUE: KOMIIBIOTEP/HOYTOYK, 9KPaH, IPOSKTOP/TeIeBU30D

- KomnblotepHast TexHuka
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13. CHEHUAJIBHBIE YCJIOBUA AJIA OBYYAIOIIINXCA C OI'PAHMYEHHBIMU
BO3MOXKHOCTAMMU 3J0POBbA

B ciydae HeoOX0AMMOCTH, OOYYAIOIIMMCS M3 YUCIIa JIUI] C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBbSI
(Mo 3asBJEHUI0 OOYYAIOIErocs) MOTYT Tpe/laraThCsl OJHU W3 CJCAYIIMX BAapUAHTOB BOCIIPHUSITHUS
MH(POPMAIIUH C YIETOM MX MHAWBUAYATbHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEN:

- JUISl JIMII C HapylICHUsSIMU 3pEHUs: B TMevaTHOW ¢opMe yBeJIMYeHHbIM HipudToM; B dopme
9JIEKTPOHHOTO JOKyMeHTa; B dopme ayauodaiiia (rmepeBoj yuyeOHBIX MaTepuasioB B ayanodopMmar); B
nedaTHoi ¢opMe Ha sA3bIKe Dpaiiisg; WMHAMBUAYyaJbHBIE KOHCYJIbTAllMM C  IPUBJICUYCHUEM
TU(JI0CY pIONIePEBOJUMKA; MHAUBUAYAIbHbIE 3a/JaHUS U KOHCYJIbTAINH;

- Uil JIMII C HapylIeHWsIMH CiIyxXa: B MedaTHOW ¢opme; B (opMe 3JIEKTPOHHOTO IOKYMEHTA;
BUACOMATEPHUAIIBI C Cy6TI/ITpaMI/I; WHAUBUAYAJIbHBIC KOHCYJIbTalUKU C IPUBJICYCHUEM CYpPAOIIEPEBOIYHKA;
VHIVBHyaJIbHbIC 33/IaHKSI U KOHCYJIbTAIINY;

- JUIS JMI] C HapylmIeHUsSIMU OIOPHO-ABUraTeJIbHOTO ammapara: B TedatHoul ¢opme; B ¢dopme
39JIEKTPOHHOTO JIOKYMeHTa; B (hopme ayanodaiiia; MHIUBUAYaJIbHbIE 3a/IJaHUS U KOHCYJIbTAIIUH.

B ciayyae HEOOXOIMMOCTM WCHOJBb30BAaHUS B YYeOHOM IMpOIecce YaCTHYHO/MCKITIOUUTETbHO
JAMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TeXHOJIOTH, opranu3aius padotsl [II1C ¢ obyyaomumucsa ¢ OB3 u
MHBAJIMAAMH TIPETyCMATPUBACTCS B JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpejie ¢ yUYEeTOM UX
VHIVBUYAJIbHBIX TICUXO(U3HMYECKUX OCOOEHHOCTEH.

KoungpatseBa Anna CepreeBHa

Paspaborunk

JIOJXKHOCTB, yueHasl CTEIEHb, 3BaHNE [014(0)
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