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Pabouas mporpamma coctaBieHa ¢ y4éroMm TpeOoBaHuii dexepaqbHOrO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapra (mpukas Ne 987 ot 12.08.2020) no crenmansaoctu 21.05.04 "opHoOe aemno
JUIS crienuanu3anuu «B3pbIBHOE JIe710» HAa OCHOBAHWM YYEOHBIX IUIAaHOB Habopa oOywarommxcs 2022

roja.

Pa3pabotunk nporpaMmsl:

ITpodeccop A.P. MyXyTIuHOB

COI'1IACOBAHO

Pabouas mporpamma paccMoTpeHa W 0J00peHa Ha 3acenaHuu Kadeapbl « TeXHOJIOTHsS TBEPIbIX
XUMHUYECKHUX BEIIECTBY, MPOTOKOMI OT 25.05.2022 1. Ne 9.

3aenyromwmii kapenpoit  Coznacoeano B.Sl. bazotos

YTBEPXJAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

[lenssMu ocBOEHMSI AUCUUILUIMHBI «MOAEIMPOBAHNE U MPOEKTUPOBAHUE B3PHIBHBIX TEXHOJIOTIHI»
SBIISIIOTCSL:
(bopmHpoBaHKE y 00yUarOIIUXCs TEOPETUYECKUX 3HAHUN M TPAKTUYECKUX HABBIKOB 110 IPUMEHEHUIO
MPUKIIQJHBIX TIPOTPAMMHBIX CPEJICTB ISl MOJICTIMPOBAHUS CIIOKHBIX MPOLIECCOB B TOpHOM fene. s
JOCTHKEHUSI TIOCTABICHHOM LIeNIH PelIatoTcs CIEAYIOIINE 3aauu:
a) hopMUpOBaHME 3HAHUH, YMEHUI 1 MPAKTUYECKUX HABBIKOB I 000CHOBAHHOTO BbIOOpa
IIPOrpaMMHOM U anmapaTHOW 4acTH MEPCOHAIBLHOIO KOMIIbIOTEPA I pa3pabOTKH MOJEIEH;
0) pacKpbITHE CYLTHOCTH IIPOLECCOB, MPOUCXOASIIINX PU CO3JaHUN KOMITBIOTEPHBIX MO, a TaKkKe
UX aHaJIU3e;
B) 00y4eHHE TEXHOJIOTUHU TOITY4YECHHUS KOMITBIOTEPHON MOJICNH;
r) o0y4eHHue MeTo/1aM IPUMEHEHUs IPUKJIIAJHOTO IPOrPpaMMHOT0 obecreueHus Uil pa3padoTKu
KOMITBIOTEPHBIX MOJIEIIEH.

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

Hucnunnuna «MogenupoBaHue M MPOEKTUPOBAHUE B3PHIBHBIX TEXHOJOTHID» OTHOCHUTCS K
bopmupyeMoii ygqacTHuKaMu oOpa3oBatenbHbIX oTHOIIEeHUH yactu OOIl u popmupyer y oOydarommxcs
1o crienuanu3anuu «B3peiBHOE em10» HAOOp 3HAHUM, YMEHUIA, HABBIKOB U KOMITETEHITHIA.

Jns ycnemrHoro OCBOCHHSI JUCHUILTMHBI «MOJeIupoBaHHEe U MPOCKTUPOBAHUE B3PBIBHBIX
TexHoJorui» olyuatomuiics no cneruansHoctu 21.05.04 «['opHOe A€m0» JOIKEH OCBOUTH MaTepual
MPEAMIECTBYIOMMUX JTUCIUTIINH:

1. Beicuias maTemMaTuka

2. mxeHepHas M KOMITbIOTEpHAs Tpaduka

3. MHpopManimoHHbBIE TEXHOJIOTHU

4. NudopmanmoHHbIe TEXHOJIOTHHA B TOPHOM ITPOU3BOJICTBE

5. ®usuka

6. ®u3nka pa3pylieHHsI TOPHBIX TOPOJI IPU OYPCHUH U B3PBIBAHUHT

Huctunnmua «MoJenupoBaHue U MPOEKTUPOBAHHME B3PBIBHBIX TEXHOJOTHUI»  SBISETCS

MPEANIECTBYIONIEH U HEOOX0IUMA ISl YCIIEIITHOTO OCBOCHHUSI TOCTEAYIOIINX JTUCITUTIINH:

1. bezonacHOCTh BeZIeHHs TOPHBIX PabOT U TOPHOCHACATENBHOE JIENI0

2. B3pbeiBHBIC paOOTHI B CTPOUTEIIBCTBE U CIICIIHAIILHBIC B3PBIBHBIC PAOOTHI

3. OCHOBBI HAyYHBIX HCCIEAOBAHUN

4. [IpoexkTrpoBaHUe U OpraHU3als B3PHIBHBIX padbOT

5. [IpousBoacTBeHHAas (MIPeATUIUIOMHAS IPAKTUKA, B TOM YUCIIE HAyYHO-UCCIIEI0BATENbCKAs
pabora)

3. KoMmnerenuuu oﬁyqalomerocsl, (l)OpMI/IpyeM])Ie B pe3yJjibTaTe¢ OCBOCHUA NTUCHUIIJIUHDBI

IIK-1 Cnioco6eH 060CHOBBIBATH TEXHOJIOTHI0, PACCYUTHIBATH OCHOBHbIE TEXHOJIOTHYEeCKHEe NAPAMETPbI U COCTABJIATH
NPOEKTHO-CMETHYI0 IOKYMEHTAUMIO 1151 3 PeKTUBHOT0 M 0e30aCHOro NMPOM3BOACTBA OYPOBBIX U B3PBIBHBIX padoT
HA TOPHBIX NPeINPHUATHSAX, CTIEHHATbHBIX B3PIBHBIX Pa00T Ha 00bEeKTAX CTPOUTE]bCTBA M PEKOHCTPYKIUH, IPH
He(dTe- M razogo0bIve, ceiicMopa3Beake

[IK-1.1. 3HaeT TeXHUKY U TEXHOJOTHIO OE30I1aCHOTO BeJICHHS OypPOB3PHIBHBIX paOOT HA TOPHBIX MPEIIPUATHSIX,
CHENHANbHBIX B3PBIBHBIX PA0OT HA 00BEKTaX CTPOUTEIHCTBA M PEKOHCTPYKINH, IPH He(TE- U Ta30100614e,
celicMOpa3Be/iKe; OCHOBHBIE TEXHOJIOTHYECKHE NTapaMeTpPhl, TEXHOJIOTHHU ITPOM3BOCTBA B3PBIBHBIX pab0T HAa 3eMHOM
TIOBEPXHOCTH U B MOJ3EMHBIX YCIOBHSX, IPH CHELUAIBHBIX B3PhIBaX B IPOMBIILICHHOCTH

[1K-1.2. YMeeT 000CHOBaHHO BBIOMPATh TEXHOJIOTHIO ITPOU3BOICTBA B3PHIBHEIX pabOT HA TOPHBIX U MPOMBIIIIEHHBIX
o0bekTax, 00ecreunBaoNIyIo TpedyeMoe KaueCTBO, BRICOKHE TEXHHUKO-?)KOHOMHYECKHE ITOKa3aTeNl 1 0€3011acHOCTh
B3PBIBHBIX pa60T; pacCYUTBIBATh OCHOBHBIC TEXHOJOTHICCKUE ITapaMETPhI B3pBIBHOﬁ OT60ﬁKH, IpHU ITPOXOJAKE IMOJA3EMHBIX
BBIPAOOTOK, ITPH IPOU3BOJICTBE CIICINAIBHBIX B3PBIBHBIX PA00T; BEIOMPATh CIIOCOOBI M CPEACTBA MEXAHU3AINH B3PBIBHBIX
paboT, obecreunBalONMX HX MAKCUMAITbHYIO 3 (HEKTUBHOCTH M 0€30TIaCHOCTh; PACCUUTHIBATH O€30TTACHBIC PACCTOSHUS U
obecrieynBaTh 0€30MAaCHOCTH NEPCOHAJIA PH ITPOU3BOACTBE B3PHIBHBIX paboT

IIK-1.3. BnaueeT METOAMKAaMU pacucTa OCHOBHBIX MapaMETPOB 6ypOB3pI)IBHI>IX pa60T; HaBbIKaMU COCTABJICHUS IMTPOCKTHO-



CMETHOW JOKYMEHTAIUH s 3P PEeKTUBHOTO U 0€30TaCHOTO TPOU3BOICTBA OYPOBBIX M B3PBIBHBIX PaboT

ITK-3 CnocoGeH NpoBOANTb TEXHMKO-IKOHOMHYECKYI0 OlIeHKY MPOEKTHBIX pelleHUIi MPH NPOU3BOACTBe OYPOBBIX 1
B3PBIBHBIX pa0oT M paloT €O B3pbIBYATHIMH MaTepHAIaAMU, PeaJIN30BbIBATh B NPAKTHYECKON JesITeJIbHOCTH
Npe/JI0’KeH NS TI0 COBEPIIEHCTBOBAHUIO TEXHHKH M TEXHOJIOTHH NTPOU3BO/ICTBA GYPOB3PHIBHBIX PAadoOT, 110 BHEAPEHUIO
HOBEHIIUX CPeJCTB MeXaHU3AINH, MPOLECCOB M TEXHOJIOTHIi, HCMOJb30BATH HH(POPMANHOHHbIE TEXHOJIOTHH I
BHI0OPA M MPOEKTHPOBAHMS PALMOHAJBbHBIX TEXHOJIOTHYECKHX, IKCITYaTAIHOHHBIX 1 0€30MacHBIX MapaMeTPoOB
Be/leHHs1 0ypOB3PBIBHBIX padoT

[IK-3.1. 3HaeT coBpeMeHHbIC HAYYHO-TEXHHYICCKIE JOCTIKEHHS, TIEPEIOBON OTCUECTBEHHBIN U 3apyOe)KHBIN OITBIT B
001acTH TEXHUKU ¥ TEXHOJIOTHH MIPOU3BOICTBA OyYPOB3PHIBHBIX paOdOT M PadOT CO B3PHIBYATHIMU MaTEpHaIaMi; OOIIHe
NPUHIUIIEI ¥ BUIBI IPOCKTUPOBAHMUS B3PBIBHBIX Pa0OT M CPEACTB MEXaHM3ALNH, METOABI ONTHMHU3AINN TIPOSKTHBIX
peleHuit

[IK-3.2. YMeeT mpoBOANUTH TEXHUKO-9KOHOMHUUYECKYIO OLICHKY IIPOEKTHBIX PEIleHUH MpH BeIOOpE 3¢ (heKTHBHON 1
0e301acHO TEXHOJIOTHH IPOU3BOCTBA OYPOBBIX U B3PBIBHBIX Pa0OT M pabOT ¢ B3PHIBYATHIMU MaTEpPHAIAMH; YMEET
paSpa6aTI)IBaTb 1 p€AIN30BbIBATh TCXHUYCCKUEC NPEATIONKEHHNS 110 COBEPIICHCTBOBAHNIO TEXHUKH U TEXHOJIOTHUU
MPOM3BOJICTBA OYPOB3PHIBHBIX PabOT, 10 BHEIPECHUIO HOBEHIIINX CPEJCTB MEXaHU3AI[MH, IIPOIIECCOB U TEXHOJIOTHA,
obecrieynBaronIye MoBHIIeHNE 3P (HEKTUBHOCTH 1 O€30TIACHOCTH HCIIOIB30BAHMUS YHEPTUH B3PhIBA B KOHKPETHBIX TOPHO-
TEOJIOTHIECKUX M MIPOU3BOICTBEHHBIX YCIOBHAX

[1K-3.3. Bnageer HaBBIKaMH OLICHKH OCHOBHBIX TEXHUKO-I)KOHOMHUYECKHX MOKa3aTeIel MPOSKTHPYEMBIX OYPOBBIX U
B3PBIBHBIX paboT, paboT cO B3pHIBUATHIMU MaTepHaIaMH; HaBBIKaMH MCIOIb30BaHNS HHPOPMAIIMOHHBIX TEXHOJIOTHIA /IS
BI)I60pa, O6OCHOBaHI/IH 1 MPOCKTUPOBAHUA ONITUMAJIBHBIX TCXHOJIOTMYCCKUX, OKCILTYaTallUOHHBIX, DKOHOMHUYCCKUX U

0e30MacHbIX TapaMeTPOB BEJCHUS OYPOB3PHIBHBIX PadOT

B pesyabTare 0cBOCHUSI JUCHHUILUINHBI 00Y4AaI0IIHIICS T0JIKEH

3HaTh:

OCHOBHbBIE TEXHOJIOTUYECKHE MTapaMeTPhl; IPOEKTHO-CMETHYIO JOKYMEHTAIUIO; 3 (eK-TUBHOE U
6e301acHoe MPOU3BOCTBO OYPOBBIX U B3PBIBHBIX pa0OT Ha TOPHBIX MPEANPU-ITHSIX; CIIELUAbHbIE
B3pBIBHBIE PA0OTHI HA 00BEKTAX CTPOUTEIHCTBA M PEKOHCTPYKIMH, IPU HedTe- U ra3o100b1ve,
CelCMOpa3BEIKE.

TEXHUKO-3KOHOMHMYECKYIO OLIEHKY IIPOEKTHBIX PEIeHUI PU MPOU3BOACTBE OYPOBBIX U B3PHIBHBIX
paboT u paboT co B3pbIBUATHIMU MaTEpUATAMU; TEXHUKY U TEXHOJIOIMH POU3-BOJCTBA OYPOB3PBHIBHBIX
paboT; HOBEHIIIME CPeACTBa MEXaHU3AIMH, TIPOLIECCOB U TEXHOJIO-TUM; HH(POPMAIIMOHHBIE TEXHOIOTUU
JUTSL BBIOOpA U MPOEKTUPOBAHUS PAllMOHAIIBHBIX TEX-HOJOTUYECKUX, IKCIUTyaTallMOHHBIX U 0€30MacHBIX
[apaMeTpoB BeJIeHUsI OYPOB3PBIBHBIX Pa0OT.

Ymern:

000CHOBBIBAaTh TEXHOJIOTUIO, PACCUUTHIBATH OCHOBHBIE TEXHOJOIMUYECKUE MTapaMEeTPhl U COCTABISATh
MIPOEKTHO-CMETHYIO IOKYMEHTAIUI0 1151 3 PEeKTUBHOTO 1 6€301MacHOT0 MPO-U3BOJCTBA OYPOBBIX U
B3PBIBHBIX pa0OT Ha TOPHBIX MPEANPUATHIX, PACCUUTHIBATH Mapa-MEeTPbI CIEIIMATBHBIX B3PHIBHBIX
paboT Ha 0OBEKTaX CTPOUTENHCTBA U PEKOHCTPYKINH, IPU HeTe- U ra3o100b14ye, ceiicMOopa3BeIKe.
IPOBOJUTH TEXHUKO-3KOHOMHYECKYIO OI[CHKY IMPOCKTHBIX PELUICHUI P MPOU3BOICTBE OYPOBBIX U

B3pBIBHBIX pa0OT U paboT CO B3pHIBYATHIMU MaTepHalaMH; PEaM30BbIBATh B IPAKTHYECKON



JEeSATENIbHOCTH MPEASIOKEHUS IO COBEPIICHCTBOBAHUIO TEXHUKHU M TEXHOJIO-TUH MPOU3BOICTBA
OypOB3pBIBHBIX pabOT; peaqu30BbIBATh 110 BHEIPEHUIO HOBEHIIINX CPEICTB MEXAHU3AIUHU, IIPOLIECCOB U
TEXHOJIOTUi1; UCIIOJIB30BaTh NHPOPMALIMOHHBIE TEX-HOJIOTHHU JJIsl BBIOOpA U MPOEKTUPOBAHUS
paloHaIbHBIX TEXHOJOTHYECKHX, KCILTyaTa-IUOHHBIX U O€30MacHbBIX TapaMeTPOB BEJICHUS
OypOB3PBIBHBIX padoT.

Baanern:

TEXHUKO-3KOHOMHUYECKOH OIIEHKON MPOEKTHBIX PEIICHUH MPH MPOU3BOICTBE OYPOBBIX U B3PBIBHBIX
paboT u paboT co B3phIBUATHIMU MaTepHUaIaMu; MPEUI0KEHUSIMH 110 COBEP-ILIEHCTBOBAHUIO TEXHUKH U
TEXHOJIOTHH IPOU3BOICTBA OYPOB3PHIBHBIX PA0OT; MPEAIOKe-HUSIMU 110 BHEAPEHUIO HOBEHILINX
CPEACTB MEXaHU3aIMH, IPOIIECCOB U TEXHOJOTHIT; HH-(POPMALMOHHBIMU TEXHOJIOTHSIMHU JJIsl BBIOOpa 1
IPOCKTHUPOBAHHUS PATMOHAIBHBIX TEXHO-JIOTHYECKUX, KCIUTYaTAlMOHHBIX U O€30IIaCHBIX ApaMETPOB
BeJIeHHs OypOB3PBIBHBIX pa-00T.

TEXHOJIOTHEH U pacueTaMi OCHOBHBIX TEXHOJOTUYECKHX MapaMeTPOB; MPOESKTHO-CMETHOM
JOKYMEHTAaIUen Uit 3pPEeKTHBHOTO B O€30MacHOT0 MPOU3BOACTBA OYPOBBIX M B3PBIBHBIX PadOT Ha
TOPHBIX IPEANPUATHSX, CIEIHATHLHBIMHI B3PbIBHBIMH pa00TaMu Ha 00BEKTaX CTPOUTENLCTBA U

PEKOHCTPYKIINH, TPU HEPTE- U Ta30]00b1ue, CEiCMOpPa3BEKE.

4. CTpyKTYypa ¥ coJepKaHue TUCHUIINHBI
O6mas TpyA0EMKOCTh AUCHUILIIMHBI COCTABISET 3 3a4eTHbIe enuHullbl, 108 yacos.

Bugsl yueOHOH paboTHI (B 9acax) OrcHOYHBIC
cpeacTBa A
MIPOBEJICHNUS
[Ipaxktnueckue | JlabGopa- KCP CPC TeKyIei u

3aHATHS TOPHBIE POMEXY-
TOYHOH
aTTecTalyu

Ne Pazgen Ceme-
n/n MUCLUTIINHBI CcTp Jlexums

1 2 3 4 5 6 7 8 9

OcHOBHI JlabopaTopnas
MOJIeNUPOBAHUSA paborTa;

u CobecenoBanne
MIPOEKTHPOBAHUS
B3PBIBHBIX
TEXHOJIOTHH

Maremaruueckue
2. | Momenu v ux 9 4 8 6 8
KiaccuUKaIus

Texuomorus
KOMITBIOTEPHOTO
MaTEMAaTHYECKOTO
MOJIECITUPOBAHUS
U
TIPOCKTHPOBAHUS
B3PBIBHBIX
TEXHOJIOTHH

MeTtonpl 1
cpenacTBa
MOJETUPOBAHUS
H
MIPOEKTUPOBAHUS
B3PBIBHBIX
TEXHOJIOTHH B
TOPHOM JIeJIe

Hrtoro nmo
ceMecTpy

9 18 27 27 36 3auer




5. ConeprxaHue JeKIIUOHHBIX 3aHATHIA 110 TeMaM

Ne WNupukaropsl
. /_n Paznen aucuumnHb Yacet Tema JIeKIIMOHHOTO 3aHATHS JIOCTHXKEHUS
KOMTICTCHITHA
1 2 3 4 5
1. | OcHOBBI MOJICTUPOBAHUS M TPOCKTHPOBAHUS 4 BBenenne B MOeTHpOBaHUE IK-1.1
B3PBIBHBIX TEXHOJIOT Uil IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3
2. | MaremaTnuecKkre MOIEIN U UX 4 MaremaTH4ecKre MOIENIN U UX IIK-1.1
KIIaccu(uKaIis KIraccu(puKaIus IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3
3. | TexHOIOTHS KOMITBIOTEPHOTO 6 Mertonuueckue ocHoBbI co3nanus | [TK-1.1
MaTeMaTUYECKOI0 MOJIEIMPOBaHUS U KOMIIBIOTEPHOU MOJIENH IK-1.2
[IPOEKTUPOBAHUSI B3PBIBHBIX TEXHOJIOTUH IK-1.3
IK-3.1
I1K-3.2
I1K-3.3
4. | MeTtoasl 1 cpeAcTBa MOACTHPOBAHUS H 4 WHCcTpyMEeHTaIBHEIE CPEICTBA K-1.1
MIPOEKTHPOBAHUS B3PBIBHBIX TEXHOJIOTHIA B pa3pabOTKU ¥ MOIACPIKKH IK-1.2
TOPHOM JIeNe KOMITBIOTEPHON MOJIEIH T1K-1.3
IK-3.1
IK-3.2
I1K-3.3
BCEI'O 18
6. Couepﬂcam/le ﬂpaKTquCKHX/CeMHHapCKHX 3aHATHH
HpOBe,[[eHI/Ie HpaKTI/I‘ICCKI/IX/CeMI/IHapCKI/IX 3aHATHMN HE npeaAyCcCMOTpPCHO y‘le6H]':>IM IIJIaHOM
7. Conep:xaHue 1a00paTOPHBIX 3aHATHIA
Mungukaro
pHI
e Paznen nucuuniauHbl Yacel Tema 3ansTHs JloCTIDREH
n/m us
KOMIIETEHI]
uu
1 2 3 4 6
1. | OcHOBBI MOAETUPOBAHUS U TIPOCKTUPOBAHUS 2 Pa3paboTka aHaTMTHYECKOH MOJEN IK-1.1
B3PbIBHBIX TEXHOJOTUH IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3
2. 2 Pa3pabotka uncieHHONW MOJETH TIK-1.1
IK-1.2
IK-1.3
I1K-3.1
T1K-3.2
T1K-3.3
3. 2 PazpaboTtka ypaBHEeHHUs perpeccun [K-1.1
JIMHEHHON MOJIEIIH. TIK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3
4, 2 Pa3paboTka ypaBHEHUS perpeccuu [K-1.1
9KCIIOHEHIIMATIbLHOM MOJAEIU IK-1.2




Pa3nen nucHuImuInHbI

Yacer

Tema 3anATHSA

Munpukaro
pBI
IOCTHOKEH
ust
KOMIIETEHI]
378

6

[K-1.3
[K-3.1
[K-3.2
I1K-3.3

MaremaTuueckue MOJCIH U UX KHaCCI/I(I)I/IKaHI/IH

BBeneHue B OCHOBBI MOJICIUPOBAHUS
ANSYS AUTODYN

[K-1.1
[K-1.2
[K-1.3
[K-3.1
[K-3.2
IK-3.3

3HAKOMCTBO C KOMIIOHEHTaMH U PabOTOH C
aumu B ANSYS AUTODYN

[K-1.1
[K-1.2
[K-1.3
[K-3.1
[1K-3.2
I1K-3.3

Co3naHne KOMIIBIOTEPHON MOJIeTTH
JICTOHAIIMU B3PBIBYATOTrO BELIECTBA JIJIsI
OIICHKH €ro JAPOO0SIIero AeHCTBHS

[IK-1.1
[K-1.2
[K-1.3
[K-3.1
[K-3.2
I1K-3.3

Co3aHue KOMIbIOTEPHON MOJENH
JIETOHALIUHU ISl OLICHKHU
paboTOCIOCOOHOCTH B3PHIBYATOTO
BellleCTBa

[K-1.1
[K-1.2
[K-1.3
[K-3.1
[K-3.2
IK-3.3

10.

TexHonoruss KOMIBIOTEPHOTO
MaTeMaTUYECKOI0 MOJIEIMPOBaHUS U
[IPOEKTUPOBAHUSI B3PBIBHBIX TEXHOJIOTUH

Co3gaHne KOMIIBIOTEPHON MOJETTH
HanpaBJICHHOTO Hef/'ICTBI/IH B3phbIBa JJid
oTmpeeieHUs] MPOOUBHOTO ICHCTBUS
KyMYJISTUBHOTO 3apsija

[IK-1.1
[K-1.2
MK-1.3
MK-3.1
[K-3.2
MK-3.3

Co3gaHne KOMIIBIOTEPHON MOJETTH
HaIpaBJICHHOTO JACHCTBHS B3pbIBA IS
OIpe/IeNICHUs] CKOPOCTHBIX XapaKTePHCTHK
KyMYJIATHBHOH CTPYH

[IK-1.1
[K-1.2
[K-1.3
MK-3.1
[K-3.2
IK-3.3

11.

12.

Mertonbl U cpeicTBa MOIETUPOBAHUS U
MPOCKTHPOBAHUS B3PBIBHBIX TEXHOJIOTHIA B
TOPHOM JIeie

MopaenupoBaHue U ONTUMU3ALUS
9KCIUTyaTal[HOHHBIX TapaMEeTPOB
OYypOB3PBIBHBIX paboT

[K-1.1
[K-1.2
MK-1.3
MK-3.1
MK-3.2
IK-3.3

IIpoexTupoBaHue TEIIOrE€HEPUPYIOLIUX
YCTPOWCTB HA OCHOBE CMECEBOTO TBEPAOTO
TOIUTHBA [l HHTCHCU(UKALIUH
HedTeno0bYn

[K-1.1
IK-1.2
[K-1.3
[K-3.1
[K-3.2
MK-3.3

BCEI'O
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8. CamocrosiTeibHast padoTa

/o

TeMmbl, BBIHOCHMBIE Ha CAMOCTOSITEIbHYIO
paboty

Yacer

®dopma CPC

MunukaTopsl
IOCTHOKEHHUS
KOMITETEHIIUN




2

5

COBpEMEHHOE COCTOSIHAE TIPUMECHEHHS
Mozeneit 00beKTOB B TOPHOM
MIPOU3BOICTBE

MOTOTOBKA K T1a00paTopHOl padore,
npopaboTKa JEKIIHOHHOTO MaTepHaia,
npopaboTKa TEOPETHIECKOro MaTepuaa

IK-1.1
IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

KomnelorepHnas peanusanus
MaTeMaTUYeCKUX Mojieseit

MIOJITOTOBKA K JIAOOpaTopHOH padoTe,
npopaboTKa JEKIIMOHHOTO MaTepuala,
npopaboTKa TEOPETHYECKOro MaTepuaia

IK-1.1
IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

CucreMHbIi MOAXOJ K Opranmn3anuun
MOZCIUPOBAHUA

12

MOATOTOBKA K JJabopaTopHOii padoTe,
npopadoTKa JEKIHOHHOTO MaTepHaa,
npopaboTKa TEOPETUUECKOTO MaTepraia

IK-1.1
IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

WHcTpyMeHTanbHbIE CpeacTBa pa3paboTKu
1 TIOJIAEPKKH KOMITBIOTEPHOH MOAEN

MOATOTOBKA K JaOOpaTopHOH padorTe,
popaboTKa JEKINOHHOTO MaTepuaa,
IpopaboTKa TEOPETUUECKOTO MaTepuaia

IK-1.1
IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

BCET'O
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8.1 KonTpoJb camocTosiTe1bHON padoThl

TeMbl, BHIHOCHMEBIC Ha CAMOCTOSITCIIBHYIO
paboty

Yacel

®opma KCP

MNupuxaTopsl
JOCTHIKEHHUS
KOMIIETEHILIUHA

2

3

5

6

CoBpeMeHHOE COCTOSIHHE IIPUMEHEHUS
Mozeneil 00beKTOB B TOPHOM
NPOU3BOJICTBE

6

OTIpoC, IpHEM J1a0OPaTOPHOI pabOTHI

IK-1.1
IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

KOMHBIOTGpHa?I peaimnsanusd
MaTEMaTHUYICCKUX Moz[eneﬁ

oTIpoc, TIpreM J1abopaTOpHOH PabOTHI

IK-1.1
IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

CucTeMHBIH TOAX0/I K OpraHU3auu
MOJEIUPOBAHUS

OTIpoC, IpHEM J1a00PATOPHOI pabOTHI

IK-1.1
IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

I/IHCprMeHTaHLHLIC CpeacCTBa pa3pa60TKI/1
" MOAJACPIKKU KOMHBIOTepHOﬁ MOACIN

o11poc, preM J1abopaTopHOH PabOTHI

IK-1.1
IK-1.2
IK-1.3
MK-3.1
IK-3.2
IK-3.3

BCETO
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9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMbI OLIEHKU 3HAHM I

[pu orieHKe pe3yabTaTOB AEATEILHOCTH O0YYAIOMINXCS B paMKax JUCHUIUTUHBI «MoIenupoBaHue
U TIPOEKTUPOBAHHE B3PBIBHBIX TEXHOJIOTUN» HCIONb3YeTCS PEUTHMHIOBas cUCTeMa. MaKcHUMalbHOE U
MHHHAMAJIbHOE KOJIMYECTBO OAJUIOB IO Pa3iIM4YHBIM BHIaM ydeOHOW paboTsl omucaHo B «llomokeHnn o
0aJNIbHO-PEUTHHIOBON CHUCTEME OLEHKM 3HAHUH CTYJEHTOB M O0ecleyeHusi KauecTBa y4eOHOTro
npoueccay PI'bOY BO KHUTY.



PeiliTunroBas oneHka GopMHUpPYETCsl HA OCHOBAaHUHU TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJS. 3a
KOHTPOJIbHBIC TOYKH CTYACHT MOXKET IMOJYIUTh MHHUMAJIbHOE U MAKCHMAJIbHOE KOJIMYECTBO OAJIIIOB (CM.
TaduIy).

O1eHOYHBIE CPeACTBA Koa-Bo Mun.oaios Makc.6a/1;10B
9-ii cemecTp
CobecenoBanne 12 48 76
JlabopaTopHnas paboTa 12 12 24
Hroro 60 100

10. OueHouyHble CcpeacTBAa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAEMOCTH, NPOMEKYTOYHOI
aTTeCcTAlMHU M0 UTOTaM OCBOEHMS TN CHUIIHHBI
OueHouHbIe cpeicTBa ISl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCIEBAaEMOCTH, MPOMEKYTOUYHOM
arTecranuu u WTOTOBOM aTTecTanuu pa3p2163,TBIBaIOTC$I COT'JIaCHO ITOJIOKCHHUIO O CDOHI[aX OLICHOYHBbIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboueil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UudopmannoHHo-MeTOAUYECKOE 00ecTiedeHue JUCIUIIMHBI

11.1. OcHoBHas JiuTEpaTypa

IIpyn m3yyeHun IUCHUILIMHBL «MOJEIMPOBAHUE U IIPOCKTUPOBAHUE B3PBIBHBIX TEXHOJOTHI» B
KauyeCTBE OCHOBHBIX MICTOYHMKOB MH(OPMAIINK PEKOMEHIYEeTCS UCIOJIb30BaTh CIEAYIOIIYIO JIUTEPATypY:

OCHOBHbIE HCTOYHUKH MHOpMaALIUU KoJsimyecTBo 3K3eMILISIPOB
I'. JI. Kotkum, JI. K. ITonos, B. C. Uepkacckuid, https://urait.ru/bcode/455883
KommbrorepHoe MoienpoBanue PU3NIECKUX Pexxum noctyna: no noanucke KHUTY

IIPOIIECCOB ¢ Mcmoib3oBanueM Matlab [[Ipouee]
YyeOHoe nocobue s By30B: Mocksa : FOpaiit,

2020

A. . JIobanos, U. b. ITerpos, Marematnueckoe | https://urait.ru/bcode/452200
MOJIETTMPOBAHUE HEJIMHEHHBIX TTPOLIECCOB Pexxum nocrtyna: no noanucke KHUTY
[[Tpouee] YueOnuk ams By30B: Mocksa : FOpaiit,

2020

A.P. Myxyraunos, M.I". E¢umoB, OcHOBBI 66 sx3. YHUL ®I'BOY BO «KHUTVY»

npumenenust ANSYS Autodyn aiis pemenust
3a/1a4 MOAETUPOBAHUS OBICTPOMPOTEKAIOIINX
nporieccoB [ YueOHuk] yuel. mocodue ais CTyI.
BY30B, 00yu. no cren. 18.05.01 "Xum.
TEXHOJIOTHS] YHEPTOHACHIII. MAaTEPUATIOB U U31L.":
Kazans : U3a-so KHUTY, 2018

11.2. lonmotHuTE/IBLHAS JIUTEPATYPA
B xauectBe JOITOJIHUTEIIBbHBIX HWCTOYHUKOB I/IH(bepMaI_[I/II/I PEKOMEHAYETCA HCIIO0JIb30BaTh

CJIEIYIOLIYIO JIUTEPATYPY:

JlonoJIHUTe/IbHBIE HCTOYHUKH HH(POPMALIMHU KosmnuecTBo 3K3eMILISIPOB

A. 1. Haxwman, 1O. B. Ponuonos, Beenenue B http://lwww.iprbookshop.ru/70761.html
CTOXaCTUYECKOE MOJICTTUpOBaHuE [ DIeKTpoHHBIM | Peskum mocryma: mo nmoanucke KHUTY
pecypc] YueGHoe nocobue: Capatos : Aif [1u Op

Menna, 2018
A. A. TlanopotHas, ['eonoro-reodusudeckoe http://biblioclub.ru/index.php?page=book&id=563293
MOJICIMPOBAHNE pa3padaThIBACMBIX 3aJICHKEH: Pexxum noctyna: mo nognucke KHUTY

Kypc nekuuil [IIpodee] kypc nekumii (exuus):
Craponosb : CKOVY, 2018

A.C. Akonos, IMUTallnOHHOE MOJENUPOBAHHE 4 sx3. YHULL ®I'BOY BO «KHUTVY»
[YueOHuK] yueOHUK U MPAKTUKYM JJIS aKajl.
OakanaBpuaTa : AJIs CTyA. By30B, 00y4. MO 9KOH.
Hanp.: M. : Opaiir, 2018

I'.I". EnumanoBa, 2.A. Kapanun, [1.B. 15 s3x3. YHUILL ®I'bOY BO «KHUTY »
Kcenodontos [u np.], MccnenoBanue paBHOBECHS




B CHCTEMaX Ta3-)KUJIKOCTh: TEOPETUUECKUE
OCHOBBI M SKCIIEPUMEHTATIHHBIC METOTUKH.
MOI[CJII/IpOBaHI/IC XUMHUKO-TEXHOJIOT'MYCCKUX
nporieccoB [ YueOHuk| yue6. mocooue: Kazans :
PUI] "llIkoma", 2020

B.M. I'panios, I'.B. OBeukun, Komnprotepaoe http://new.znanium.com/go.php?id=1062639

MozenupoBanue [[Ipouee] YueOnuk: Mockaa : Pexxum noctyna: o nognucke KHUTY
000 "KYPC", 2020

B. . bopoBukos, W. . Bausrun, MoaenupoBanue 1 5x3. YHUILL ®I'BOY BO «kKHUTY»
JEUCTBUS B3pbIBA MPU PA3PYIICHUH TOPHBIX
nopon [[Ipouee] : M. : Henpa, 1990

K. A. BacoB, ANSYS [DnexTponHslii pecypc] http://www.iprbookshop.ru/87978.html
CnpaBoyHuk noJibzoBaresis: Caparos : Pexxum noctyna: o nognucke KHUTY
ITpodobpazoBanue, 2019

K. A. bacos, I'paduueckuii untepdeiic http://www.iprbookshop.ru/87991.html
komiuiekca ANSY'S [DnexkTpoHHbIi pecypc] : Pexxum noctyna: no noanucke KHUTY

Caparos : [IpodobpazoBanue, 2019

11.3. D1eKTpOHHBbIC HCTOYHMKHN HH(pOpMALNH
IIpn wm3ydyeHuu aucHMILUIMHBL «MOAEIMPOBAHNE W IPOECKTUPOBAHME B3PBIBHBIX TEXHOJIOTHI»
MPEeyCMOTPEHO UCTIOIb30BAHUE ITEKTPOHHBIX UCTOYHIUKOB HH(POPMAIIIH:

. Dnextpounnslii karanor YHULL KHUTY: Pexxum noctymna: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum pocryma: https://e.lanbook.com

. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum noctymna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum moctymna: http://znanium.com/

. OBC YuuBepcurerckas 6ubmuoreka onnaiin: Pexum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

. OBC BOOK .ru : Pexum nocryna: https://www.book.ru/

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/

01N DN B~ WK =

YHUII
Co2nacoeéano

11.4. IlpodeccunonasbHbie 0a3bl JaHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIC CHCTEMbI

ba3sl jaHHBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

NHupopmaninoHHble ClIpaBOYHbIE CHCTEMBI
CrpaBouno-nipaBoBas cuctema «I’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllnroc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

.HI/II_ICHBI/IpOBaHHOC MporpaMMHOC obecrneueHue U CBO60,Z[HO pacnpocCcTpaHiaCMOC MPOrpaMMHOC
O6€CH€‘I€HH€, B TOM YHUCJIC OTCUCCTBCHHOI'O IIpOU3BOACTBA, UCIIOJIB3YyEMOC B y‘-Ie6HOM mponecce npu
OCBOCHHWHU NHUCIUIIIINHBI ((MOI[GJII/IpOBaHI/Ie 1 NPOCKTUPOBAHUC B3PBIBHBIX TEXHOJIOTHUI»:

Oducurie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
Odwucnusie u aenosbie mporpammbl: MS Office 2007 Russian,;
Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;




OducHbie u nenoBsie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnokxnot Notepad

Sunexc bpaysep

Kareropus 110 HaumenoBanue JIniieH3MOHHBINM TOTOBOP, COTJIAIICHUE

Hayunoe [TO ANSYS Academic Research Mechanical and CFD

3D monenupoBanue / CAD Blender

[TO nns xomnexkTuBHOU paboThl Microsoft Teams

Hayunoe I1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)

CAIIP: CAIIP CAD Assyst System

VY4eOHble ayIUTOPUU I TPOBEACHUS YUEOHBIX 3aHATUN OCHAILIEHBI 000PYI0BaHUEM:
N1-208 u N2-325 B kaxxiom kiacce 12 nepconanbubix komnbiotepoB (11K); N1-209 u 1M2-325 B kaxaom
KJIacce €CTh MPOEKTOp ¢ OosbmuM dkpanoM; M 1-208 ocHatieH 60IBITUM TEIEBU30POM

TEXHUYECKUMHU CPEICTBAMH OOYUCHHUS:
Bce 24 T1K (B kmaccax M1-208 u 12-325) ¢ nmuuensnonnsiMu nporpammamu [OC Windows, I1I10:
Microsoft Office (Word, Excel, Access, PowerPoint), ANSYS u np.]

[TomernieHus a1 caMOCTOATENBHON pabOThl OCHAILIEHBI KOMITBIOTEPHOM TEXHUKOI:
N1-208, 1N2-325 (Bcero 24 11K).

C BO3MOYKHOCTBIO MOJKITIOYCHUS K ceTu «HTEepHEeT» U 00eCIeYeHBI JOCTYIIOM B 3JIEKTPOHHYIO
unpopmanuonunyto cpeny KHUTY.

13. O0pa3oBaTeibHbIE TEXHOJIOTHH

KonnuecTBo 4acoB 3aHsATHH, MPOBOJUMBIX B WHTEPAKTUBHBIX (DOpMax B yueOHOM MpoIecce Mo
mucuumuHe «MoienpoBaHie U IPOEKTUPOBAHKUE B3PBIBHBIX TEXHOJIOTUID» cocTaBisieT 18 u.

B nmpouecce ocBoeHus gUCHUIUIMHBI «MojenupoBaHe ¢ TMPOSKTHPOBAHUE B3PBIBHBIX
TEXHOJIOTHI» MCTIONIB3YIOTCS CIEeIyIoNie 00pa3oBaTeIbHbIe TEXHOIOTHH:
* U3y4YEeHHE U 3aKpelyIeHHe HOBOTO MaTepralia Ha MHTEPaKTUBHOM JEKINH (JIeKus-0ece1a, JeKIus —
JUCKYCCHS, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JISKIIUS C 3apaHee 3aIIaHUPOBAHHBIMU
OLIMOKaMHU, JIEKIUS- TIpecc-KOHPEPEHIINS, MUHU-TIEKIINS);
* 00CcyXJIeHre U pa3penieHue npoosem («mMo3ropoit mrypm», IIOIIC- popmyna, «aepeBo pereHuin,
«aHaJHu3 Ka3yCoBy, «II€PETOBOPHI U MEIUAIIHS, «JICCTHHUIIBI U 3MEHKN»).



