MunmCcTEpCTBO 00pa3oBanus U Hayku Poccuiickoit Penepanyu
deepalibHOE TOCYJApPCTBEHHOE OI0PKETHOE 00pa30BaTEIEHOE YUPEKICHHUE
BBICIIET0 00pa30BaHUs
«Ka3zaHCKkuii HallMOHAJIBHBINA MCCIIEI0BATEILCKUM TEXHOJIOTMYECKUA YHUBEPCUTET»
(®I'bOY BO KHUTY)

YTBEPXIAIO

[Ipopextop o YP
5 A.B. bypmuctpos
«y » 09 2018 r.

PABOYASA INPOI'PAMMA

ITo mucuumuiune 51.B.J1B.4.2 "MoienupoBaHye U IMPOESKTUPOBAHUE B3PHIBHBIX TEXHOJIOTHH"
Cneumnansaocts  21.05.04 TopHoe aeno
Crneumanuzamus  "B3peiBHOE e10"

KBanudukanus (cTeneHp) BbIITYy CKHUKA I'OPHBIN MHXXEHEP (CHEITUAJIUCT)
dopma o0byueHus OYHAA
UuctutyT, hakynbrer UXTU, ©OMU
Kadenpa-pazpaborunk paboueii mporpaMMbl TTXB
Kypc, cemectp 5 kype, 9 cemectp

Yackel 3a4yeTHbIE

€IUHUIIBI
Jlexun 18 0,5

ITpakTuyeckue 3aHATHS
CeMmuHapCKue 3aHATHS
JlaGopaTopHbIe 3aHATUS 27 0,75

CamocrositenbHas pabora 63 1,75

Kypcogas pabora

®dopma arrecTanuu - 3a4eT

Bceero 108 3.0

Kazans, 2018 r.
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1. Ilenu oceoenusn oucyuniunol

[lenbr0 OCBOEHUS IUCHMIUIMHBI «MoJeaupoBaHue W MPOEKTHUPOBAHUE B3PHIBHBIX
TEXHOJIOTUIY sBiseTCS (OPMUPOBAHUE Y O0YUAIOITUXCS TEOPETUUSCKUX 3HAHUM U TpaK-
TUYECKUX HABBIKOB MO MPUMEHEHUIO MPUKIAAHBIX TPOTPAMMHBIX CPEICTB JJI1 MOACIUPO-
BaHUS CJIOKHBIX MPOIIECCOB B TOPHOM Jienie. JJis MOCTHKEHHUs MOCTaBICHHOM 1IeJId pelia-
I0TCSI CJICTYIOIIHE 3a/1auu:

a) hopMUpOBaHUE 3HAHWM, YMEHUN M MPAKTUUYECKUX HABBIKOB JIJI1 0OOCHOBAHHOTO
BBIOOpA TIPOrPpaMMHOM U aImapaTHOW YacTH MEPCOHATIBHOTO KOMIBIOTEpA ISl pa3paboTKH
MOJENEN,

0) pacKpbITHE CYIIHOCTU MPOLECCOB, MPOUCXOISIINX MPU CO3JaHUNA KOMITbIOTEPHBIX
MOJIEJICH, a TaK)Ke X aHaJIn3e,

B) 00yUeHHE TEXHOJOTUH MOJyICHHUSI KOMIIBIOTEPHOM MOJICIIH;

r) o0ydeHre MeTogaM IPUMEHEHHS ITPUKIIAIHOTO MPOrPAMMHOI0 00ECIICUCHUS IS

pa3pabOTKU KOMITBIOTEPHBIX MO/JIETIEH.

2. Mecmo oucuunnunst 6 cmpykmype OOII BO

JucuurnuHa «MogenupoBaHue U IPOEKTUPOBAHUE B3PBIBHBIX TEXHOJIOTUI» OTHO-
CUTCS K BapraTHUBHOM yactu 6azoBoro mukia OOIl u popmupyert y odydaromuxcs mo cre-
nuansbHocT noArotoBku 21.05.04 «l'opHoe neno» crenmanuszauuu «B3pbeIBHOE AEI0»
Ha0Op 3HAHMM, YMEHUI, HABBIKOB M KOMITETCHIIHIA.

Jlns ycmemHoro OCBOEHMS NUCUHUILUIMHBI «MoaenupoBaHWE U MPOCKTUPOBAHUE
B3PBIBHBIX TEXHOJOTHI» O0yYaromuics o HampaBieHuio nmoArotoBku 21.05.04 «I'opHoe
JIEJI0» JTOJDKEH OCBOMTH MAaTEPUAII MPEALIECTBYOIIUX JUCLUIUINH:

a) b1.b.7 Marematuka

0) b1.5.8 UndopmaTuka

B) b1.5.9 ®u3uka

r) b1.B.O/1.4 WHbopmaiimoHHbIe TEXHOJIOTUN B TOPHOM TIPOU3BOJICTBE

n) b1.b.15 HaueprarensHas reoMeTpusi, MHKEHEPHAsT W KOMIbIOTEpHAs rpaduka
e) b1.5.30.2 ®u3suka pa3pyiieHus ropHbIX MOPOJ Mpu OypPEHUH U B3PbIBAHUU

3HaHUs, NOJYYEHHBIE TP U3YYEHUU TUCHUIUIMHBI «MoaenmpoBaHue U NPOCKTUPO-
BaHME B3PBIBHBIX TEXHOJIOTHIN», MOTYT OBITh MCITOJIb30BAHBI MPU MPOXOXKICHUU TPOU3BOI-
CTBEHHOM U MPEIIUITIOMHOM MPAKTHUK, A TAKKE MPHU NOATOTOBKE OTYETOB MO HUM U BBITIOJI-
HEHUU BBITTYCKHBIX KBATM(UKAIIMOHHBIX paObOT MO HAMpPaBJICHHUIO MOJTOTOBKU CIEIHATH-

ctoB 21.05.04 «I'opHOE n1€m1o».



3. Komnemenuyuu ooyuarowezocsa, popmupyemovie 6 pe3yivmame 0C60EHUS
OUCUUNIUHDL
1. ITK-19. T'oTOBHOCTBIO K pa3pabOTKe MPOEKTHBIX MHHOBALIMOHHBIX PEIIEHUMN MO 3KC-
IUTyaTallMOHHOW pa3BeKe, 100bIue, nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX, CTPO-
UTENIbCTBY U IKCILTyaTallMy OJ3EMHBIX OOBEKTOB,;
2. [1K-22. T'otroBHOCTBIO paboTaTh ¢ MPOTPAaMMHBIMU MPOAYKTaMU OOIIETO U CIICLH-
aIbHOTO HA3HAYEHUS JJI1 MOJECIMPOBAHUS MECTOPOKIECHUN TBEPABIX MOJIE3HBIX MCKOMNAe-
MBIX, TEXHOJIOTUI SKCIUTyaTalMOHHOW Pa3BEIKH, JOOBIUN U NMEPepaOOTKU TBEPABIX MOJIE3-
HBIX MCKONAEMbIX, MPU CTPOUTENIBCTBE M 3KCIUIyaTallUU MOA3EMHBIX OOBEKTOB, OLICHKE
HKOHOMUYECKOMN 3()(HEKTUBHOCTU TOPHBIX U TOPHO-CTPOUTENBHBIX PadOT, IPOU3BOACTBEH-
HBIX, TEXHOJIOTUYECKUX, OPTaHU3ALMOHHBIX U (DMHAHCOBBIX PUCKOB B PHIHOYHBIX YCIOBU-
AX;
3. [ICK-7.1 CnocoOHOCTBIO OOOCHOBBIBATH TEXHOJIOTHIO, PAaCCUUTHIBATH OCHOBHBIE
TEXHOJIOTHYECKHE MapaMeTpPbl U COCTABIIATh MPOEKTHO-CMETHYIO JOKYMEHTAIUIO IS 3(-
(eKTUBHOTO U 0€30MMACHOr0 MPOU3BOICTBA OYPOBBIX M B3PBIBHBIX PAaOOT HA TOPHBIX MpE-
HOPUATUSIX, CIIELIMATIBHBIX B3PHIBHBIX pa0OT Ha 00BEKTAaX CTPOUTEIHCTBA U PEKOHCTPYKLIUH,
npu HedTe- U ra30100b14€e, CeCMOpa3BEIKE;
4. [1CK-7.3. '0TOBHOCTBIO IPOBOAUTH TEXHUKO-IKOHOMUYECKYIO OLIEHKY MPOEKT-
HBIX PELICHUIA PH MPOU3BOACTBE OYPOBBIX M B3PBIBHBIX PAa00OT M padOT CO B3pbIBYATHIMU
MaTepuaniamMH, peaju30BbIBATh B MPAKTUYECKOM NEATEIbHOCTH MPEIJIOKEHUS MO COBEp-
IIEHCTBOBAHUIO TEXHUKU U TEXHOJIOTMH MPOU3BOACTBA OYpOB3PBIBHBIX padOT, IO BHEIpE-
HUIO HOBEHMILIMX CPEACTB MEXaHHU3AIMH, TPOLECCOB U TEXHOJIOTHI; UCIOIb30BaTh UHMOP-
MaIMOHHbBIE TEXHOJIOTUU JI1 BbIOOpA M MPOEKTUPOBAHUS PALMOHAIBHBIX TEXHOJIOTHYe-

CKHX, DKCILTyaTallMOHHBIX U O€30MaCHBIX MTapaMeTPOB BeICHHs OypOB3PBIBHBIX padoT.

B pe3ynomame océoenua Oucyuniunst 00y4aouuiica 0014Cen:

1) 3nath:

a) TIOHATHUSA: MaTEpUAIBHOE U UJICaIbHOE MOJICIUPOBAHUE, MPOCTAst U CIIOXKHAS MO-
JI€J1b, BXO/IHBIE U BBIXOJHBIE IaHHBIE, BOCIIPOM3BOAUMOCTD U aJIEKBATHOCTb;

0) TEXHOJIOTUIO KOMIIBIOTEPHOTO MATEMATUYECKOTO MOICIUPOBAHUS;

2) YmerTs:

a) OINpeneNuTh UeIb MOJICTUPOBAHMS;

0) OCYyIIECTBJISATh IPYNIHUPOBKY BXOJHBIX MapaMeTPOB MO CTETICHU BaXKHOCTH BIIHUSI-
HUSI UX U3MEHEHUI Ha BBIXOJIHbIC (PaHKUPOBAHUE);

B) CTPOUTH MOJEJIH;

T') OCYIIECTBIISATh BEIOOP MaTEMAaTUYECKOTO METO/Ia €€ Pean3aIliy U MPOTPaMMHOTO
CpEICTBa;

1) OCYILIECTBIISITh KOMITIBIOTEPHYIO pean3alii0 MOICIIUPOBAHMS;



HUS;

€) TECTUPOBAThH Pa3pabOTaHHYIO MOJIEh (MPOBEPKA HA aJIEKBATHOCTH ).

3) Bnanets:

a) IMPUKIIAIHBIM IIPOTPAMMHBIM oOecreueHueM JUIL MOACIIMPOBAHUA,

6) MCTOAAMHM COCTABJICHHA IIPOIrpaMM Ha COBPCMCHHBIX A3bBIKAX IIPOrpaMMHPOBaA-

B) MCTOJaMHU U CPpCACTBAMU MOJACIIMPOBAHMA CJIOKHBIX ITPOICCCOB B TOPHOM JCJIC.

4. Cmpykmypa u cooepcanue oucyuniunvt «Modenuposanue u npoekmupo-
6AHUE 83DblEHbBIX MEexXHON02UIL»
OO6mas Tpy10eMKOCTh JUCHUIUIMHBI COCTABIIACT 3 3a4eTHBIX eMuHMITLI, 108 yacos.
Pacnipenenenne Harpy3Ku Ui O9HON POPMBI OOYICHHUS:
HNudopmanu-
Buanl yueGHO# padoThI (r)::”e w Apy-
Bcero He- (B yacax) oGpazoBa- Ounenovnble
acos C ae- Tenbubie Tex- | CPCACTBA A
Ne Paznen HA e- st osormm, me- | "PoBeAeHHs
w/n | muemunamuer | paszen | M ce- HoMB3yeMbIC NPOMEeKyTOY-
crp Cemunap TaGo- HOIi aTTecTa-
Mec (TTpax- npu ocy-
Jlek- parop- IIUM 110 pa3-
Tpa THYE- CPC HIECTBJICHUHU
oUu CKHE HBIC Heﬂ aM
paboThl oOpa3oBa-
3aHATHS)
TEJIBLHOT0 Mpo-
mecca
P.1 OcHOBHI Te
KIUA-
1 MOJICITHPO- 25 9 1,2 4 8 13 ! Peghepam
BU3yaJIH3aIIHs
BaHUS
P.2  Mare- Coaua nabo-
MaTHYECKHE i pamopuix
CKIUA-

2 | Momenmu U ux 28 9 3,4 4 8 16 1 padom,  (co-
Kiaccugu- BUSYATU3ANA | Geocedosanue)
Kalys

P.3 TexHo- Coaua nabo-
JIOTUS KOM- PamopHuix
TIBIOTEPHOTO i pabom,  (co-
K -
3 MaTeMaTH- 31 9 5-7 6 7 18 el becedosanue)
BU3YyaJIM3alusd
YECKOr0 MO-
JICTUpOBa-
HUS
P.4 MeTonsl Coaua nabo-
u Cpe}ICTBa pamopHbIX
MOJIETHPO- i pabom,  (co-
KA~ -
4 BaHUs 24 9 8,9 4 4 16 CKIL becedosa
CITOSKHBIX BUSYaNN3allAs | yye), 3auem
IIPOLIECCOB B
TOPHOM JIese
Hroro 108 18 27 63
dopma aTTecTannu 3auem




S. Cooeporcanue 1eKYUOHHBIX 3AHAMUN NO memam C ykazaHueM (opmupye-

MBIX KOMHGTGHHI/Iﬁ " UCIIOJIb3YCMbIX NTHHOBAITMOHHBIX 06p2130BaTeJ'IBHI>IX TEXHOJIOTHM.

Ne Pa3zaen Tema Popvu-
Ya Kpartkoe pyemble
n/ | JIMCHMILIH- JIEKIMOHHOI'0
I HEL Chl SAHSTHS cojiep:KaHHe KoMIIe-
TeHIHH
Henu u 3apaun kypca. CBsi3b ¢ IpyruMu
mucuuiuiiHamu. CoBpeMeHHOe COCTOos-
HUE TPUMEHEHUS MOfelel 0OOBEKTOB B
ropHoM mpousBojcTBe. OOmias Kiaccu-
P.1 OcHoBbl ¢ukamus BugoB MonenupoBanus u ux | [IK-19,
1 MOJIETTUPOBA- 4 T.1 Benenne B | xapakrepuctuka. Ilpeamernoe u  ab- [1IK-22,
HUS MOJIEJIMPOBAaHUE | CTpakTHOe MojenupoBanue. Pusnue- | [1CK-7.1,
ckoe u aHamoroBoe MozenupoBanue. | IICK-7.3
WHTyuTBHOE M 3HAKOBOE (MaTreMaTu-
yeckoe, rpaduueckoe, MMUTAMOHHOE U
ap.) monenupoBanue. OCHOBHBIE MOHS-
THUSL U OIIPEJICTICHMUS.
QOYHKIMOHAIBHBIM IOAX0J K KIACCHU-
P.2 Marema- T.2 MateMaTi- ¢ukanuu. JICCKpUNITUBHBIE, ONTHMH3a-
TUYECKHUE yeckue Mogen | WAOHHBIC, MHOTOKPHTEPHANIBHBIE, HIPO- [1K-19,
o | MozemH u nx 4 | uux xmaccudu- BBbIE MOJEIM W O00Ias WX XapaKTepH- [1IK-22,
KJaccupuka- KAt ctuka. KommnerlorepHas peanuzauus ma- | [1CK-7.1,
U teMatnueckux mojeneit. Ilpumepsr uc- | IICK-7.3
I10JIb30BAHUS MOJICITMPOBAHUS CIOXKHBIX
IIPOLIECCOB B TOPHOM JIEJIE.
ANTOpuTM M CTPYKTypa Iporecca KOM-
NBIOTEPHOTO MaTEMaTHYECKOro MoJie-
aupoBaHus. CHCTEMHBIH MOAXOA K Op-
P.3 TexHnouo- TFaHW3aluyl  MOJEIUPOBAaHUA.  OTallbl
'Sl KOMIObBIO- T.3 Metonuue- | TexHOJOTUU MojaenupoBaHus. Llenn ma- IK-19
TEPHOI0 Ma- CKHE OCHOBBI TEMaTUYECKOr0 MOJeNupoBanus. Bxon- HK-22’
3 | remaruyue- 6 | co3maHusi KOM- | HbIE M BBIXOJHBIC MapaMETPhl, PaHKH- HCK-?EI.
CKOT0 MoJie- NBIOTEPHON MO- | poBaHHe (akTOpoB. MeTojpl MaTeMa- HCK-7. 3’
JUPOBAHUS Jenu TUYECKOTO OMHUCaHMsI. AHATUTUYECKUE U '
YHCIIEHHBbIE MOJENU. MeToasl ucciaeno-
BaHUA MoJienH. TeXHOJIIOTHH KOMIbIO-
TEPHOM peanu3aluyd MaTeMaTHYeCKON
MOZeNH. YNCIIEHHBIN YKCIIEPUMEHT.
[IpuknagHoe mnporpammHoe obecreye-
P.4 Metossr HUE, HCMOJb3yeMoe i MOJEIUpPOBa-
H CpencTsa T.4 Uuctpy- HUSI 00BEKTOB B TOPHOM IPOH3BOJCTBE.
MEHTAJIbHEIE CocraB, o0muit 0030p, Ha3HAUYCHUE U
MO/IeJIUpOBa- [1K-19,
i CpEICTBA pa3pa- | TEHACHUUU pa3BUTHA. MeTrononorus 99
4 | M CIoK 4 | OOTKH U MoA- WCIIOJIb30BAHUS MHCTPYMEHTAIBHBIX lK-22,
HbIX TPOTIEC- JIEPIKKH KOM- cpeactB. Beibop um obGocHOBaHuWE MpH- NCK-7.1,
COB B TOPHOM . I1CK-7.3
Tee NBIOTEPHON MO- | MEHEHHUSI MpOorpaMMHBIX cpenacts. [lep-
bi (23 05 CIEKTUBBI DPA3BUTHS U INPUOPUTETHHIE
HampaBJIeHUs TMpPUMEHEHUs Mojeneit
00BEKTOB B TOPHOM IIPOM3BOJICTBE.




6. Cooeporcanue npaxmuueckux 3aHAMUIL.

He mpexycMoTpeHO y4eOHBIM TUTAaHOM.

7. Cooeporcanue 1a60pamopHvIX 3aHAMUL

Llenp mpoBeaeHUs TaOOPATOPHBIX 3aHSATHI — OCBOCHHME JICKIIMOHHOTO MaTepuana,
KacarolIerocsi OCHOBHBIX TEM JUCIUIUIMHBI, a TakKe MNpUoOpeTeHne OO0y4YaromUMHUCS
HAaBBIKOB, CBSI3aHHBIX C MPUMEHEHUEM MPUKJIIATHOTO MPOrpaMMHOIr0 00ecieYeHus A MO-

ACIIUPOBAHUS B TOPHOM IIPOU3BOJACTBC.

dopmu-
HaumMeHnoBanue
Ne Paszpnen . Kpartkoe pyembie
Yacel J1a00paTopHOM
n/n | JAUCHHUILIHHBI coJiep:KaHue KOMIIe-
padoTbI
TEeHIHMH
1 2 3 4 5 6
JI.1 Pa3paboTka aHa-
JINTUYECKON MOJIEIIH.
JI.2 Paspa6oTka uric- I(;I?;YHGHI/IG TEeXHOIIOTHA peﬁpla-
JIeHHOH MOZEIIH. OTKM  aHANUTHYECKOH (V.)V,
gucnennoit  (J1.2), nmHeiHOM
JL.3 Pa3paborka 9
P.10 (J1.3) u sxcnonennmanesroit (J1.4) | TIK-18,
.1 OcHOBBI MO- aBHEHUS erpec-
1 8 yp . P p MoOASTH C HCHOJb30BAHHUEM T1K-22,
eITMPOBAHUS CUU JUHEWHOU MO-
AP YHUBEpCAIBHOrO npukiaanHo- | [ICK-7-3
eJu.
?I 4 p 5 ro IMpOrpaMMHOI0 obecreye-
. TK
a3paboTKa | g Excel.
ypaBHEHUsI  perpec-
CHH DKCITOHEHIIHATh-
HOU MOJIETIH.
JI.S BBenenue B oc-
HOBBI  MOJEIIUPOBA-
uusgs ANSYS AUTO-
DYN.
JI.6 3HakoMCTBO C
W3ydenue rpaduueckoro uH-
KOMITOTCHTAMHI 1 Pa~ | o delica cienMaNIbHOTO TIPU
Ooroid ¢ mimu B AN- KJ'IIE)lZ[HOFO por aMMH(F))FO
SYS AUTODYN pop
7 Cosnamme Ko obecrieuennss ANSYS AU-
P.2 Maremaru- ) . TODYN. H3yuenue pabouux
NBIOTEPHONM  MOJIETHU T1K-18,
2 | YECKHE MOJIEH €ro SJEMEHTOB W pPaboOThI C
8 JICTOHAIIUU B3pbIBYA- I1K-22,
uX kinaccuguka- HUMU.
TOrO0 BelIeCTBa IS I1CK-7.3
s N3ydenue TexHoIOrMU cO31a-
OIICHKHA  JPOOSIIETro o
. HUE KOMIBIOTEPHOH MOJENN
JEUCTBUSI  B3pbIBUA-
JIETOHAITMU B3pPHIBYATOTO Be-
TOTO BEIIECTBA.
1.8 Cozmamme Ko eCTBa C HCIMOJb30BAHUEM
) o ANSYS AUTODYN.
MBIOTEPHOU  MOJIETTH
JIETOHALIH JUISt
OIICHKH paboToCIIo-
COOHOCTH  B3pBIBYA-
TOTO BEIIECTRA.




OxoHuaHue TaOIUIIBI

1 2 3 4 &) 6
JI.9 Co3naHue KOMIIb-
FOTEPHOU MOJEIHN
HAIpaBJIEHHOTO  Jeii-
CTBHSL  B3pbIBA  JUIA
N3ydyenune TexHoONOrMH CO3/a-
onpezeneHuss MpoOuB- .
P.3 Texnonorus 9 HUsSI KOMIIBIOTEPHOW MOJEIN
HOTO JCUCTBHS KyMy- .
KOMIIBIOTEPHOTO HarpasjenHoro paeicrus ge- | I[1K-18,
3 JSTUBHOTO 3apA/a.
MaTeMaTHYECKO- 7 TOHAIMK B3pbIBUaToro Bemie- | 1IK-22,
JI.10 Co3nanue KoM-
r0 MOJIEJIMPOBA- IBXOTepHOM MOEH ctBa ¢ ucnois3osanuem AN- | [ICK-7.3
HUS . | SYSAUTODYN
HANpaBJICHHOTO  JEHi-
CTBUSL  B3pbIBA  JJIs
OTIpeNIeNIeHUs] CKOPOCT-
HBIX  XapaKTepUCTHK
KYMYJISITUBHOM CTPYHU.
N3yuyenune rpaduyeckoro uH-
Tepdelica CHeUalIbHOIO IpHU-
JI.11 MonenupoBaHue po P
KJIQJIHOTO MPOTPaMMHOro obec-
U ONITUMU3ALIUS IKC- o
ILTYATAIHORHEIX IICUCHUS SolidSoil
Y DeviceDeveloper.  Usyuenwue
rapamMeTpoB Oypo-
pabouux UX JIEMEHTOB U pabo-
P.4 Meronsl u B3PBIBHBIX pa0OT.
Thl ¢ HUMH. M3ydenue nporuec-
cpelicTBa MoJjie- JI.12
ca MojaenupoBanus u onrtumu- | [1K-18,
4 | IMpoBaHMs MonenupoBanue u
4 3alMU dKCIuTyataunoHHbx ma- | [1K-22,
CJIOHBIX TPO- MPOEKTUPOBAHUE TETI-
[IECCOB B FODHOM TOFEHEPHDYIOMIHX pameTpoB OypoB3peiBHBIX pa- | [ICK-7.3
p CPHPYIO oot B SolidSoil, a Taxxe mone-
nene YCTPOMCTB Ha OCHOBE
JUPOBAHUS M TPOEKTUPOBAHUS
CMECEBOTO  TBEPAOTO
TEXHOJOTHH U TEeIJIOTEHEepHU-
TOTUIBA JUDT MHTCHCH- IOIINX YCTPOWCTB Ha OCHOBE
¢ukamuu  HedTenoObI- Py yerp
w CMECEBOr0 TBEPAOT0 TOIUIMBA
' U1 MHTeHcuuKanuu HedTe-
no6s14u B DeviceDeveloper.
8. Camocmosimenvnas paﬁoma cnevuaiiucma
dopmupye-
TeMbl, BBIHOCHMbIE HA PMUPY
No Mble
CaMOCTOATEJbHYIO Yacol ®opma CPC
n/n KOMIIETEH-
padoty
10101
1 2 3 4 5
[TonroroBka k J1abopaTopHOil pabo-
P.1 Te (mpopaboTKa TEOPETUYECKOTrO K-18
1 | CoBpeMeHHOE COCTOSHUE TIPUMEHE- 13 MaTepuala M PEKOMEHJ0BaHHOMN K 22’
HHS MOJIeNIEH 0OBEKTOB B TOPHOM JATEPATYPhl) U K 3a4eTy, 0popM- [CK-7 3
IPOM3BOJICTBE. neHue otdera. Harmmcanue u 3amm- '
Ta pedepara.
[TonroroBka k J1abopaTtopHOil pabo-
P.2 Te (mpopaboTKa TEOPETUYECKOTrO [1K-18,
2 KomnerotepHast peannsanus Mare- 16 MaTtepuaga M PEKOMEHIOBAHHOMN [K-22,
MaTHYECKHX MOJIEJeH. JUTEpaTyphl) U K 3auyery, ohopm- IICK-7.3
JICHHE OTYeTa




OxoHuaHue TaOIUIIBI

1 2 3 4 5
IMoaroroBka k nmaboparopHoi pado-
P.3 Te (mpopaboTKa TEOPETHYECKOTO [1K-18,
3 | CHCTeMHBIH MOXXO0J K OpraHH3aLIH 18 Matepuaga M PEeKOMEHIOBAHHOMN [K-22,
MOJCIIUPOBAHUS. JUTEPATYphl) U K 3a4eTy, odopMm- [1CK-7.3

JICHUC OTUYCTa

[TonroroBka k J1abopaTopHOi pabo-
Te (mpopaboTKa TEOPETUYECKOTO IK-18,
16 MaTepuasia M PEKOMEHIOBAHHOM I1K-22,
JUTEpATyphl) U K 3a4eTy, o(opm- IICK-7.3
JICHHE OTYeTa

P.4

4 | IHCTpyMeHTabHBIE CPEICTBA pas-
pabOTKU U MOJIEPIKKU KOMITBIOTEP-
HOU MOJEIHN

9.  Hcnonvzosanue peiimunzo80il cucmemsl OUeHKU 3HAHUIL

[Ipu onieHKE pe3yabTaTOB IEATEIBHOCTH CTYIEHTOB B paMKaX JUCLHMIUIMHBI «Moje-
JUPOBAHHE M MPOCKTUPOBAHHE B3PBIBHBIX TEXHOJOTUM» UCHOJIb3yeTcs OauIbHO-
PEUTHHIOBAasi CUCTEMA.

[IpumMeHeHne pEeUTUHIOBOW CHUCTEMBI OCYIIECTBIsIETCS corslacHo «lloyoxenus o
OaJITbHO-PEUTUHIOBOM cHUCTEMBbl OlleHKH 3HaHui cTyaeHToB B KHUTY (Vmeepowcoeno
pewenuem YMK Yuenoco cosema @I'bOY BIIO « KHUTY», npomokon Nel2 om 24 ok-
msabpsa 2011 2.)», ciennaabHO pa3pabOTaHHOW JUIsl JAHHOM TUCHUIUIMHBL, C YYETOM 3Ha-
YUMOCTH U TPYJIOEMKOCTHU BBINIOJIHIEMOU y4eOHOH paOOTHI.

[Tocne okoHYaHUsS ceMecTpa, HA OCHOBAHWU CEMECTPOBOM COCTaBISIOLIEH (KOTOpas
pacrpesiensieTcs Mo CeMecTpy paBHOMEPHO), cTyAeHT HaOpasmui oT 60 mo 100 GamioB
nonyyaet 3auer. CtyqeHT HaOpaBiui mMeHee 60 OAJIOB, CUMTACTCS HEYCIEBAIOIIUM, HE
MOJIYYUBUINM 3a4eT.

PeiiTunr cTynenra 3a 3adet: MmakcumainbHo — 100 6amnoB m MuHuMansHO — 60.

OO0s13aTeNbHBIM YCIOBUEM JIJISl TTOTYYEHUS 3a4€Ta SIBJISIETCS BBIIIOJIHEHUE CTYJEHTOM
MPEAYCMOTPEHHBIX HACTOsIIEH paboyeil mporpaMmoil Bcex BUIOB KOHTPOJIS: BBIOJTHEHHE

1 3a1uTa JabopaTopHBIX PaboT; cAada TeCTOB; BHITIOJHEHUE U 3aluTa pedepara.




Tekyuii pedTUHT CTYJICHTOB IO JAMCIUILIMHE CKJIAJIBIBACTCS M3 OLICHKH CIIETy0-

X BUAOB KOHTPOJIA:

Bua konTposs Ban — (max) ban — (min)
1. IloompurenbHble OaIbl 5 0
2. Cnava otdera 1o jgabopaTopHoit paboTe 80 50
3. Beimonnenue u 3amuTa pedepara 15 10
3auer (Bcero) 100 60

HCPGC‘IGT pCﬁTI/IHFa B TPAAUITOHUOHHYIO 1 MCKAYHAPOAHYIO OICHKH CHUCTCMbI OLICHKHU
3HAaHUU IMPOU3BOAUTCA B COOTBETCTBUU C YCTaHOBHGHHOﬁ HIKaJIOfI, HpHBGI[CHHOﬁ B Ta0JIH-

oe.
Orenka Hrorosas cymma Ornenka (ECTS)
0aioB
Otnunyaso (5) 87- 100 Otanuno (A)
83-86 Ouenb xopomio (B)
Xopomo (4) 78-82 Xopomo (C)
74-77
68-73 VY nosnerBoputebHo (D)
VY noBnerBoputensHO (3) 60-67 Tocpencreenio (E)
HeynosnerBopurensHo (2) Huske 60 HeynosnerBoputenbho (F)
He 3aureno He 3aureno
10. Hughopmayuonno-memoouueckoe obecneuenue OUCUUNIUHbBL
OcnoeHnas numepamypa

[Ipn n3ydennn nucruImHel «MoaerupoBaHue U MPOSKTUPOBAHNUE B3PBIBHBIX TEX-

HOJIOTHI» B Ka4E€CTBE OCHOBHBIX HCTOYHUKOB I/IH(bOpMaI_II/II/I PCKOMCHAYCTCA UCIIOJIb30BATh

CJIEIYIOLIYIO JIUTEPATYPY.

OcHoBHbIE HCTOYHUKH umbopMauml

Koa-Bo 3Kk3.

1. MyxyrauHoB, A.P. OcaoBbl npumeHenust ANSY'S
Autodyn 17151 perieHus 3a1a4 MOIEIMPOBAHNUS ObICT-
POTIPOTEKAIOIIUX MPOIECCOB [ DNEKTPOHHBIN pecypc]|
: yuebHoe nocodue / A.P. Myxyrnunos, M.I". Epu-
MoB ; Ka3zaH. Hail. uccnen. TexHoi. yH-T .— KasaHsb :
HUzn-Bo KHUTY, 2016 .— 244 c.

70 ox3. 6 YHUL] KHUTY

+ 15 2x3. Ha kagheope TTXB

Onexmpounnas oubruomexa YHUL] KHUTY:
http://ft.kstu.ru/ft/Mukhutdinov-
Osnovy_primeneniya ANSYS_Autodyn.pdf
Hocmyn c ip-aopecos KHUTY

2. bexkep B.®. Texuuueckue cpeacTBa aBTOMaTH3a-
uuu. MHTepdeiicHbie ycTpoiicTBa 1 MUKPOIIpOILIEC-
copuslie cpencrea [CD]: yue6. nocodne .— 2 .—
Mockga : U3narensckuii Lleap PUOP, 2015.— 140
C.

OBC «Znanium.comy:
http://znanium.com/bookread2.php?book=468690
Jocmyn u3z 110601 moyku uHmepHema nocJje pe-
eucmpayuu ¢ ip-aopecos KHUTY

3. Jleymmn, M1.0. MoaenupoBaHue TPOIECCOB U 00b-
€KTOB B METAJLTYpruu : YueOHHK .— MOCKBA ;
Mocksa : M3natensctBo "OOPYM" : OO0 "Hayuno-
m3narensckuit nentp MHOPA-M", 2013 .— 208 c.

OBC «Znanium.comy:
http://znanium.com/go.php?id=401597

Jlocmyn u3z 110601 mouku uHmepHema nocie pe-
eucmpayuu c ip-aopecos KHUTY



http://ft.kstu.ru/ft/Mukhutdinov-Osnovy_primeneniya_ANSYS_Autodyn.pdf
http://ft.kstu.ru/ft/Mukhutdinov-Osnovy_primeneniya_ANSYS_Autodyn.pdf




Jononnumensuasn numepamypa

B xauecTBe HOMOJNHUTEIBHBIX UCTOYHHUKOB HH(bOpMaI.II/II/I PEKOMEHAYETCA KCIIOTIB30-

BaTh CJIEAYIOLIYIO JTUTEPaTypy.

JlonoHUTELHbIE HCTOYHUKH HH(OPMAaIHU

Koa-Bo 3x3.

1. Ko6enes H. B. ITonosuuxos B. A. Jlesstkos B. B.
ViMuTanMoOHHOE MOJeMpoBanue: YuebHoe ocodue /
H.B. Ko6enes, B.A. ITonosuukos, B.B. JIeBaTKOB;
IMox obur. pen. n-pa sxoH. Hayk H.b. Kobenesa. - M.:
KVYPC: HULI Uudpa-M, 2013. - 368 c.

OFC «Znanium.comy:
http://znanium.com/bookread2.php?book=361397
Locmyn us 110601t mouxu unmepHema nocie pe-
eucmpayuu ¢ ip-aopecoe KHHUTY

2. 3apy6uH, B.C. Marematuyeckoe MOLENUPOBAHNE
B TexHUKe [Y4ueOHuKH | : yueOHUK NI CTYH. BBICII.
TexH. y4eb. 3aBen. — 3-e u3n. — M. : VI3n-Bo
MI'TY, 2010 .— 495 c.

1 ax3. 6 YHHIL] KHUTY

3. ITomxomsuH, A.C. KoMIIboTEpHOE MOAENMPOBAHNE
JIOTHYECKUX MIPOLECCOB. APXUTEKTYpa M A3BIK perlia-
tens 3amad .— M. : OUSMATIIUT, 2008 .— 1022 c.

2 ox3. 6 YHUI] KHUTY

DNeKmpoHHbIe UCMOYHUKU URPOpMAyuY

HpI/I HU3Yy4YCHUU OUCIUIIIIMHBI <(MO]_IGJII/Ip0BaHI/I€ U IPOEKTUPOBaHUE B3PHIBHBIX TCX-

HOJIOT U HCIIOJIB3YIOTCA DJICKTPOHHBIC UCTOUYHUKH I/IH(i)OpMaI_[I/II/IZ

1. DnexTponns# katanor YHUL] KHUTY — Pexum noctyna: http:/ruslan.kstu.ru/

DnexTponHas 6ubnuorexa YHUL KHUTY — Pexxum nocrymna: hitp:/ft.kstu.ru/ft

Hayunas Dnexrponnas bubnuorexa (HOB) — Pexxum noctyna: http:/elibrary.ru

3BC «IPRbooks» — Pexxum foctyma : http://www.iprbookshop.ru/

3BC «PYKOHT» — Pexxum mocryna : http:/www.rucont.ru/

3BC «Jlaap» — Pexum moctyna : http://e.lanbook.com

OBC «Kuura®osany — Pexum noctyna: www.knigafund.ru

2.
n
4.
3.
6. ObC bubnuoxomiuiexTaTop — Pexxum nocrymna : http:/www.bibliocomplectator.ru/
T
8.
9.

DBC «bubnuoTex» — Pexxum moctyna: https://kstu.bibliotech.ru

10. OBC «KoHcynsTauT cTyneHTa» — PexxuM noctyna: http://studentlibrary.ru

11. 3BC «Znanium.com» — Pexxum moctyna: http://znanium.com

12. OBC «Book.ru» — Pexxum mocryna: http://book.ru

13. ObC «YHuBepcuTeTcKas 6ubnuorexa oxnaiin»y — Pexum noctyna: http://biblioclub.ru

COT'JIACOBAHO:
3aB. cexTopom OKY®

E BHICTHETO

THO-HAYYUH b

Hayuonnvll yenmp




11.  Ouenounvie  cpeocmea 011  meKywyec0 - KOHMPOAA  YCHeBAEMOCHIU,

npomeofcymouuoﬁ ammecmauyuu no umoz2am 0C60€enuA 0ucuunﬂunbt

OneHouHbIE CPEACTBA I IPOBEACHUS TEKYLIErO KOHTPOJISA YCIIEBAEMOCTH, IIPOMeE-
KYTOYHOM aTTeCTauuu O00y4YaroIIUXCsS U UTOrOBOW (TOCYIapCTBEHHOM MTOrOBOM) aTTecTa-
IIUM pa3padaTbIBalOTCS COTIACHO MONI0kKEeHUI0 0 DoHAaX OLIEHOYHBIX CPEICTB, pacCMaTpH-
BAIOTCA KaK COCTaBHas 4acTh pabodeil mporpamMmbl U 0GOPMIISIOTCS OTACTbHBIM TOKYMEH-

TOM.

12. Mamepuanvno-mexnuueckoe obecneuerue OUCUUNIUHDL

1. JlekunoHHBIE 3aHATHSL:
a) KOMILJIEKT JIEKTPOHHBIX MPE3EHTaIIH/CIaiiioB,
0) aynuropun (M1-209 u N2-317), ocHameHHbIE TPE3CHTAIIMOHHON TEXHUKOU (ITPOEKTOP,
AKpaH, HOYTOYK).

2. JlabopaTopHbie paOOTHI
a) xoMmbloTepHbIi kiacc M1-208, ocHamieHHBINH OOJIBITUM SKPAaHOM JIJIs JEMOHCTPAILUH
npeseHTanui (3aganuit) u [I19BM tuna IBM PC B konudectBe 12 mITyK C IOCTYyHOM B
WNutepHet st paboThI B 3JIEKTPOHHON 00pa3oBaTEILHOM Cpeie.
0) xommbprOTepHBIM Kiacc M2-325, ocHamenuwii [I9BM tuma IBM PC B komuuectBe
10 mTyk.

B) Ha Bcex [I9BM (B knaccax M1-208 u 12-325) ycraHOBIICHBI JTUIICH3MOHHBIC MPOTPaM-
Mmb1 [OC Windows, TTITO: Microsoft Office (Word, Excel, Access, PowerPoint), ANSYS u

ap.].
3. IIpouee

a) pabouee mecrto npenogasareins (M1-208 u 1U2-325), ocnamenHoe [19BM tumna IBM PC

¢ noctynoM B IHTEpHET.

13. Oopa3zosamenvhvie mexnoaocuu
[Tpu o6yuenun mucrurinHe «MoaenupoBaHUe U MPOSKTUPOBAHUE B3PHIBHBIX TEXHO-
JIOTUI» UCHOJIB3YIOTCS CIEIYIONME NHHOBAIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTHU:
- JeKUUH-BH3yaln3anuu (C MCIOJIb30BaHUEM HILTIOCTPAIIMOHHOTO MaTepHalia B BHIC

KOMITBIOTEPHBIX MPE3CHTAINI) HAa OCHOBE METOJIOB aHAJIN3a PEAIbHBIX CHUTYallMid W TPO-



OJIEMHOTO M3JIOKeHHs ydeOHOro marepuaia (Impe/nosararliuii MOCTAHOBKY Mpeno/iaBa-
TeJaeM MpPOOJEMHBIX BOIMPOCOB W 3a/ay C MOCIEAYIOIIUM HMX PEIICHHEM Ha OCHOBaHHUH
CpaBHEHHSI Pa3IMYHbBIX MOJIX0JIOB);

- nabopaTopHble paOOThl B TPaAUIIMOHHONW (OpME U C DIEMEHTaMHU PEIICHHs MpPo-
OJIeMHBIX 3a/lad HAa OCHOBE MCCIIEA0BATEIbCKOTO MOaX0/a (MpernoaaBaTeaeM MpOBOAUTCS
MOCTAHOBKA 3a/1aud, KPAaTKUH WMHCTPYKTaX, MOCIE Yero oOydaromuecs caMOCTOATEIbHO
pEIIaOT MOCTaBJICHHYIO 3a7ady, 00001Ias JCKIIMOHHBIA U MPAKTHYECKUH MaTepua) ¢ Io-
CJIEIYIOLIUM 00CYXJICHUEM PE3yJIbTaTOB PAOOTHI B CTYJACHYECKUX YUECOHBIX MOATPYIINAX.

JlaGopatopHbie pabOTHI MPOBOJATCS B KOMIIBIOTEPHBIX Kiaccax kadenapsl TTXB c
ucnoisibzoBaneM [19BM tumna IBM PC n munensunonnsix nporpamm [OC Windows, IIT10O:
Microsoft Office Excel, Ansys Autodyn u ap.], yka3aHHBIX B 11.12 paboueit mporpamMmel.

KonuuecTBo yacoB [ijisi 3aHATUM, MPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, COCTaB-

nser 18 yacos.



JIucT nepeyrBepxaeHus pado4yeid MporpamMmmabl

PabGouas nporpamma no aucuuiuinHe «MoaenrupoBaHue U MPOCKTUPOBAHKUE B3PbIB-
HBIX TEXHOJIOTHII»

ITo nanpasnenuto 21.05.04 «["opHoe aenoy»
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* [Ipodeccrnonanbubie 6a3bl TaHHBIX U HHOOPMAIMOHHBIE CTIPABOYHBIE CHUCTEMBI:
1) Hayunas Dnekrponnas bubanoreka (HOB) — Pexxum noctyna: http://elibrary.ru
2) Dnextponnbii katajgor YHUIL KHUTY — Pexum noctyna: http://ruslan.kstu.ru
(coenacno mpebosanuio @I'OC BO n. 7.3.4.).

Buecensl 1onosHeHHsI B MYHKT «MaTeprallbHO-TEXHMYECKOE 00ecreyeHue auCu-
MJTMHBDY (MOIYJIS):
MS Office 2010-2016 Standard
(mMIeH3upoBaHHOE MPOrpaMMHOE 00ECTICUeHHE, UCIIOIb3yeMOe B yUeOHOM IpoIiecce MpH

OCBOCHHE JUCIMILIMHBI, corstacHo TpeboBanmnio ®I'OC BO . 7.3.2.).



