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CemecTp
Ne Bupg geatenbHocTn 1
1 Bcero 3a4eTHbIX eauHUL 6
(KpeauTtoB)
2 | Bcero yvacos 216
Bcero 3aHATWIN B KOHTAKTHOM
3 40
thopme, yac.
JNekumm, yac. 4
MpakTnyeckune 3aHATUA, Yac. 14
NabopaTtopHble 3aHATUA, Yac. 0
7 13 HUX B aKTVBHOM 1 0
NHTepaKTUBHO (hopMe, yac.
8 N3 HUX NPaKTNYeCKOM 0
MOLrOTOBKM, Yac.
9 ATTecTauus, yac. 2
10| KoHcynbTauum, yac. 20
11| CamocTosTenbHas paboTa, yac. 176
Buabl caMocToATENbHOI paboThl
(KypcoBOi1 NPOEKT, KypcoBas
12| pa6boTa, PI"3(P)/pedepart, KOHTP.
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bupg attectauum iC]
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Pabouas nporpaMma cocTae/ieHa Ha OCHOBaHMU (PefepasibHOro rocyjapCTBEHHOro 06pasoBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHusA NoO HanpasneHnio (cneymnanbHocTy): 20.04.01 TexHochepHas
6e30nacHoCTb

& OC BBefeH B aeinctame npmkasom Nel72 ot 06.03.2015 ., gata ytBepxaeHms: 27.03.2015 .

MecTo AucumnanHbl B CTPYKTYpe y4ebHOro nnaHa: bnok 1, sapuatmsHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 20.04.01 TexHochepHas 6e30MacHOCTb

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

"AY, npoTtokon 3acefaHuns Kageapb! No ot 31.08.2021
YTBepX/eHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 6 ot 31.08.2021

Pabouyto nporpaMmmy AUCUMNHLI paspaboTan:
npodeccop, A4.T.H. banaraHckuii U. A.
3aBepfytoLnii kadeapoi:

[OLEHT, A.T.H. 'ycbkoB A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii JlapnukuH B. B.



3. CopepykaHvie U CTPYKTypa AUCUMMNIVHBI

Tabnuua 3.1

Tembl NeKUnin

Yacbl

M3 HUX B
thopme npakT.
noAr., vac.

AKTVBHbIE
thopMmbl, yac.

NHankaTopbl
LOCTUXKEHNS
KOMMeTeHLNIA

YyebHast 4eATeNIbHOCTb

Cemectp: 1

Onpaktuyeckasn egnHmnya: OCKOJTOYUHDbIE

CPEACTBA NMOPAXXEHNA N BOENPUTACHI

1. OCHOBHbIE MOHATUA U
onpegeneHus. Obme
CcBefieHus.

MexaHu1Ka BbICOKOCKOPOCTHOIA
Aehopmauuu n

paspyLLeHns 060/104eK NOZ
[eCTBMEM B3pbIBa.
MogenunposaHue NpoL,eccoB
B3PbIBHOIO paspyLUeHns
060/104eK C NMOMOLLbHO
CTaH4apTHbIX MaKeTOB.
Cratnctmnyeckme mogenu
nonel pasneTa OCKO/IKOB U
(hopMMpPYeEMbIX OCKOSTIOUHBIX
CMEeKTPOB.

BHeLwHAs 6annnctmka
OCKOJIKOB.

Buabl nopaxaroLlero
[eNCTBUA OCKOJIKOB.
MeTogb! onTUMM3aLMK
napameTpPOB OCKOJIOYHbIX
6oenpunacos.
XapaKTepucTUKN yA3BUMOCTH
00BEKTOB K
91,10,11,2,3,
4,5,6,7,8,9

451/14591 7

OCKOJIOYHOMY [e/CTBUIO,
onpefeneHvie 6e30nacHbIX
PacCTOSHWIA.

MofroToBKa K IeKLMAM,
paboTa c MTepaTypoi,
BbIMOSiHeHNe PI3

TeMbl NPAKTUYECKNX
3aHATUN

Yacbl

N3 Hnx B
thopme npaxT.
noAr., vac.

AKTVBHbIE
opmbl, yac.

NHankKaTopbl
[OCTVDKEHUSA
KOMMETEeHLWIA

YyueGHas AesiTeNlbHOCTb

CemecTtp: 1

Anpaktudeckan egnHnya: OCKOJTOUHDbIE

CPEACTBA NMOPAXXEHNA N BOETNPUTACHI

1. PacyeTbl XapaKTepuUCcTuK
nopaxatowero genctana Crb
B

Pa3nMUHbIX YCNOBUAX UX
NPUMEHeHNS

14

BbinosnHeHne pacyeTos
paanycoB NMopaXkeHus
OCKONOYHbIX B3PbIBHbIX
YCTPOWCTB

Tembl and
CaMOCTOATE/NIbHOIO U3yYeHNA

Yacbl

M3 HUX B
thopme npakT.
noAr., vac.

AKTVBHblE
thopmbl, Yac.

NHankaTopbl
LOCTUXKEHNS
KOMMEeTEeHLNIA

YyebHast eaTesIbHOCTb




Cemectp: 1

OvpakTtndeckas egnHuua: CPEACTBA NOPAXKEHNA
N BOENMPUTACHI KYMYJTATVBHOIO
OENCTBUNA.

2. OCHOBHbIe NOHATUA 1
onpegeneHns. Obume
CBefeHNS.

®dun3NYECKNe OCHOBBI
(hYHKLMOHNPOBAHNS.
PopmupoBaHne, PacTHKEHME
MEeTa/IIMYECKMX CTPYI 1

NX NPOHVKaHWe B Nperpagbl.
BnunsHMe KOHCTPYKTUBHBIX
napameTpoB M TEXHOMOTN
N3rOTOB/IEHUS KyMYNATUBHOIO
3apsfa Ha npobrBHOe
AeincTaue.

BnunsiHune ycnosuia 9 0 0
NPUMeHEeHNS Ha feicTBume
KyMynSiTUBHbIX 60€Npunacos.
dopmMupoBaHue 1 feiicTBme
KOMMaKTHbIX MOPaXKatoLLMX
3/1EMEHTOB.

[eincTarne KyMynsTUBHbIX
6oenpunacos no
COBPEMEHHO TaHKOBOIA
OpoHe.

MeToabl OLEHKM

3 eKTUBHOCTH
KyMy/IATUBHOIO

AeiCTBIS.

lMoAroTtoBKa K nekumam,
YTeHWe NnTepaTypsbl,
BbINONHEHKWE PI"3

AvpakTnyeckas eguHnua: CPEACTBA NMOPAXKEHNA
M BOENMPUTIACHI ®¥YT'ACHOI'O JENCTBUA

PacueTbl pagnycos

2. PacueTbl paguycos nopaxkeHns

MOpPaXeHWs 1 9 0 0 pa3NMYHbIXOObEKTOB

onpeaeneHne 6e3onacHbIX B3PbIBHbIMY

paccTOSAHWIA. yCTpOCTBaMM
(hyracHoro gencraus
ObcyXaeHne xoaa

3. KoHcynbTaumu YA A o
BbINO/HEHUA KYPCOBOW

npenogasarens no

9 0 0 paboTbl, UCNpaB/eHne

BbIMO/THEHMIO KYPCOBOM
paboTbl

OLUNBOK 1 3amMeYdaHn
npenogasarens




3. OCHOBHbIe MOHATUA U
onpegenexus. O6wue
CBefeHus.

B3pbiB 3apsga B BO3LyXe.
OTpaxeHue yaapHbIX BOSH OT
nperpag v o6TekaHve
nperpag yaapHbIMy BOJTHaAMU.
OnpegeneHvie napameTpoB
BO3/YLLIHOI Y1apPHOW BO/IHbI
npu B3pbiBe
TOMNMIMBOBO3/YLUHbIX CMECEN.
OueHKa BO34elCTBMA YaapHbIX
BOJIH Ha pas/inyHble

00OBEKTDI.

B3pbIB 3apsga B BOje.

B3pbIB 3apsga B rpyHTe.

MoAroToBKa K IeKUMAM,
paboTa c nmMTepaTypoi,
BbIMO/IHeHKe PI™3

AvpakTnyeckasn eguinua: CPEACTBA NMOPAXEHNA
M BOENMPUMACHI NMPOHVMKAKLWEIO JENCTBUNA

1. YncneHHoe MOAeNMpPOBaHNe
(hYHKLMOHMpPOBaHUA 36 0 0
NpOoHMKatoLLEero 6oenpunaca.

OcBOeHMe NporpaMHoro
Komnnekca ANSYS
AUTODYN, noctaHoBKa
3afjauu, BbINONIHEHWE
YMCNEHHOro
MoZenmpoBaHns, obpaboTka
pe3ynbTaToB, NOArOTOBKA
oTyeTa

4. OCHOBHbIe MOHATUA U
onpegenexHus. O6wue
CBefieHS.

CoypapeHve yaapHUKOB C
nperpagamu.

MocTaHOBKa pas3/iMyHbIX 3aga4
MPOHUKaHUA W MYTU NX
peLleHus.

Yaap CTep>KHAMU.
Ocob6eHHOCTY coyaapeHus ¢
TOHKUMU Mperpagamm
(skpaHamn).
OKCneprMeHTasbHbIE U
3KCNEPUMEHTA/IbHO-
TEOPEeTUYECKIE METOLbI
KOHEYHO 6annCTUKK.

MoAroToBKa K NeKumsm,
paboTa ¢ mTepaTypoi,
BbIMo/HeHWe PI"3

3.2 CamocTosiTeNIbHasi paboTa obyyaroLerocs

Tabnuua 3.3
NHanKaTopbl
o Avkartop Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATe/IbHON paboThl JOCTMXKEHNSA
<~ |BbINO/IHEHWE |KOHCYTbTaLUK
KOMMETeHUMI
Cemectp: 1

1 |KOHTposbHbIe paboThbl

20 5




PacuyeTbl 6e30MaCHbIX PacCTOSHWIA NPW B3pbIBE 06M1aKa TONAMBHOBO3AYLLUHON cMeck: BbanaraHckuin L. A.
O6paseL, KOHTPO/bHOM PaboTbl MO AUCUMNINHE «[eliCTBME CPeACTB NOpaXKeHWs 1 60enpunacoB» Ans
cTyaeHTOoB rpynn MA [3neKTpOoHHbI pecypc] : y4e6HO-MeToanYeckoe nocobme / . A. BanaraHckuii ;
HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000162124. - 3arn. ¢ skpaHa. banaraHckuii M. A. O6pasel
KOHTPO/IbHOM paboTbl N0 AucuMnnHe «[eincTBrne cpeacTs NOPaXKeHNs» Ans CTyaeHToB rpynn Mb
[3nekTpoHHbIN pecypc] : yuebHO-MeToaNYecKoe nocobue / . A. BanaraHckuii ; HoBOCKG. roc. TeXH. yH-T.
- HoBocunbmpck, [2012]. - Pexkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000162126. - 3arn. ¢
JKpaHa.

2 |I‘Io,qr0TOBKa K 3aHATUAM | |14 0

. BanaraHckuii U, A. ObpaseL, KOHTPO/IbHOM paboTbl N0 AUCUMNINHE «[elicTBIE CPeACTB NOPaXKEHUS 1
6oenpunacoB» ANns cTyaeHToB rpynn MA [3neKTpOoHHbIA pecypc] : y4ebHO-MeToaNYEeCKOe nocobue / N. A.
BanaraHckuii ; HOBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2012]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000162124. - 3arn. ¢ akpaHa. banaraHckuii V1. A. O6pasel,
KOHTPONbHOM paboTbl N0 AUCUMNAVHE «[elicTBUE CPEACTB NOPaXKEHMA» ANa CTyAeHToB rpynn Mb
[@neKTpoHHBIA pecypc] : y4ebHO-MeToAMYecKoe nocobue / U. A. banaraHckuii ; HoBocnb. roc. TexXH. yH-T.
- Hosocmbmpcek, [2012]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000162126. - 3arn. c
JKpaHa.

3 |[l,ononH|/|Teanaﬂ ydebHas AeATeNbHOCTb | |61 0

. banaraHckuii M. A. Obpasel, KOHTPONbHOW paboTbl N0 AUCUMNANHE «[elicTBME CPeACTB MOPaXKEHUSA 1
6oenpunacoB» Ana cTyaeHToB rpynn MA [DneKTpOoHHBIN pecypc] : yue6HO-MeToAMYecKoe nocobue / U. A.
BanaraHckuii ; HoBocmbG. roc. TexH. yH-T. - HoBocmoumpck, [2012]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000162124. - 3arn. ¢ akpaHa. banaraHckuii V1. A. O6pasel,
KOHTPONbHOM paboTbl NO AUCUMNAVHE «[elicTBUE CPELCTB NOPaXKEHUA» ANa CTyAeHTOB rpynn Mb
[2nekTpoHHBIN pecypc] : yuebHO-MeToaNYecKoe nocobue / . A. BanaraHckuii ; HOBOCMG. roc. TeXH. YH-T.
- HoBocmnbmpck, [2012]. - Pexkum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000162126. - 3arn. ¢
JKpaHa.

4 | MoaroToBka K aTTecTauuu | |0 9

: BanaraHckuii U. A. ObpaseL, KOHTPO/IbHOM paboTbl N0 AUCLMUM/IMHE «[eliCTBIE CPELCTB NOPaXKEHUS 1
6oenpunacoB» Ana cTyaeHToB rpynn MA [DneKTpOHHBIN pecypc] : yue6HO-MeToAMYecKoe nocobme / U. A.
BanaraHckuii ; HoBocmG. roc. TexH. yH-T. - HoBocmbupck, [2012]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000162124. - 3arn. ¢ skpaHa. banaraHckuii M. A. O6pasel
KOHTPO/IbHOM paboTbl N0 AuCUMnInHe «[eincTBrne cpeacTs NOPaXKeHNs» Ans CTyAeHToB rpynn Mb
[GnekTpoHHBIN pecypc] : yuebHO-MeToaNYecKoe nocobue / . A. BanaraHckuii ; HOBOCMG. roc. TeXH. YH-T.
- HoBocunbmpck, [2012]. - Pexkum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000162126. - 3arn. ¢
JKpaHa.

5 | CamocTosTeNbHOe U3y'ieHNe TEOPETU4ECKOTO
MaTtepuana

87 6

CTyfeHT n3y4yaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.3 . banaraHckuii U. A. O6pasel, KOHTPO/IbHOW PaboThl
no gucumninHe «[eincTeme CpeAcTB NOPaXKeHNs 1 60enpmunacoB» Aisi CTyAeHToB rpynn MA
[3nekTpoHHBIN pecypc] : yuebHO-MeToanYeckoe nocobue / . A. BanaraHckuii ; HOBOCKG. roc. TeXH. yH-T.
- HoBocunbmpck, [2012]. - Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000162124. - 3arn. ¢
JKpaHa. banaraHckuii V. A. O6paseL, KOHTPO/IbHOM paboTbl N0 AucumnvHe «[leincTene cpeacTs
nopadkeHms» Ans CTyAeHTOB rpynn MB [3neKTpoHHbI pecypc] : y4ebHO-MeToaNYeCKOe nocobme / N. A.
BanaraHckuii ; HoBocwKb. roc. TexH. yH-T. - HoBocmbupck, [2012]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000162126. - 3arn. ¢ aKpaHa.

3.3 TexHonorus obyyeHms

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATENbHOM PaboThbl 06YYAOLLIMXCA, & TaKXKe NPOBeAEHUS
KOHCY/NbTaLMiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHOMorum (Taén. 3.4).

Tabnuua 3.4

[esTenbHOCTb VIH(hopmMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOI0T M

VHhopmmpoBaHme Cpepa 3neKTpoHHOro 0by4yeHus HI'TY; 36C




PasMelLieHne Yue6HbIX
MaTepuasios

3BC

4. MNMpaBunna aTTecTaymm 00y4yaroLmMXcs rno AUCLUUNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas CUcTeMa
(BPC), no3sonstoLLas BbICTaB/ATb OLEHKM MO TPaanLMOHHON LWKane 1 15-yposHeBoit ECTS.
KpaTkas nHopmaums o BPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
OugeHnBaeMble BUAbI AeATENTbHOCTU 06yYatoLLIMXCS MaKcuMarbHbIi 6ann

Cemectp: 1

Jexyus: [locemenne 20
Jlabopamophas: BeimollHeHUE U 3a1UTa 20
IIpakmuueckue 3ansamus: Pabora y nocku 10
PI3/Pegpepam: BrinioiHeHUE U 3a1IUTa 10
Oxzamen: 40

7. lutepaTtypa

OcHoBHas nMTepaTypa

1. banaranckuit Y. A. [leiicTBre cpencTB mopakeHus u OOempuIracos : [yaeOHOe mocobne auis
By30B 110 HanpasyieHnto 170100 "Opyxue u cuctemsl BoopyskeHus ", cneruaasaoct 170103
"CpenctBa mopaxxenus u 6oenpurmacei"]| / . A. banaranckuii, JI. A. Mep:kueBCKHiA. -
Hosocubupck, 2012. - 407 c. : wn., Tabm.. - Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000196711

2. banaranckuit M. A. [leficTBue cpeacTB nopakeHus u 0oenpumnacos : [yueOHuk] / U. A.
banaraunckwuii, JI. A. Mepxuesckuii ; [HoBocu6. roc. Texs. yu-1]. - HoBocubupck, 2004. - 405 c. :
ui.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000031651

8. MeToauuecKoe 1 NPorpaMMHoe o6ecrieyeHne, MHPOPMALIMOHHbIE TEXHOMOT NN

8.1 MeToguyeckoe obecrneyeHme

1. banaranckuit 1. A. OGpa3en KOHTPOIBHOM pabOTHI MO AUCHHUILINHE «JlelicTBUE CpeacTB
MOpakKeHHs 1 OOSTIPUIIACOBY» TS CTyAeHTOB rpynn MA [DnekTpoHHBIH pecypce] :
yueOHO-MeTonuueckoe mocodue / M. A. bamaranckuii ; HoBocu®6. roc. TexH. yH-T. - HoBocuOupck,
[2012]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000162124. - 3aru. ¢ sxpana.
2. bamaranckuit . A. OGpasen KOHTPOJIBHOM PabOTHI O QUCHHTLIAHE «/JleiicTBUE cpencTB
MopaXkeHHs» i1 CTyAeHTOB rpynn Mb [DnekTpoHHEIH pecypc] : yaeOHO-MeToIm4ecKoe mocodue /
U. A. banaranckuii ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, [2012]. - Pesxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000162126. - 3aru. ¢ 3xpaHa.

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office

2 [IporpaMMHBIil KOMITIEKC AJTsI HHTEPAKTUBHOTO HEJTMHEMHOTO AUHAMU4Yeckoro aHaimm3a ANSY'S
ANSYS ACADEMIC RESEARCH AUTODYN

3 OnepanmonHnas cucrema Microsoft Windows

8.3 VIH(hopMaLMOHHbIE TEXHOMor K



IMpw ocyLLLECTBIEHNI 06pa30BaTeIbHOTO NPOLECcca Mo AUCLMN/MHE NMPUMEHSOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEMCTBIS B 9/1EKTPOHHOI MHOPMALIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

9. MaTepunasibHO-TEXHUYECKOE obecneyeHne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No

HanmeHoBaHue

Ha3HaueHune

1

Mpe3eHTaUMOHHOe 060pYyA0BaHMNE
(MyNbTUMeAMa-NPOEKTOop, 3KpaH, KOMNbIOTEP
18 ynpaBaeHus)

UTeHune nekumi




