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1. I_Ie.]'ll/l H 3aJa9Y1 JUCHUITIINHBI «KOMHLIOTCPHOQ MOJ€CJIUPOBAHUE
AIPOora’soAuHAMHUICCKHUX MMPOIECCOB B HIaXTax»

Ilesu ocBOeHUSI TUCUMIIJIMHBI.

* IPUOOPETEHHE O0YJAOIITUMHUCS TCOPETUICCKUX 3HAHUHM TI0 OCHOBAM HMCIIOJIb30BaHUS
WH()OPMAIIMOHHBIX U KOMITBIOTEPHBIX TEXHOJOTHI B MH)KCHEPHOU ACATEILHOCTH, CPEICTBAM
U crmocobamM KOMIBIOTEPHOTO MOJICTUPOBAHHUA, a Tak)Ke IO OCHOBAM TCOPHHM HAyYHBIX
HCCIIe0BaHUM;

* MpUOOpPETEHHE TMPAKTUYECKUX HABBIKOB IO PEIICHUIO pPsifa B3aHMMOCBS3aHHBIX
TEOPETUYECKUX U MPAKTUYECKUX 3aJlady, B TOM YHUCJE: O3HAKOMJICHHE C MPOTPAMMHBIMU
OpPOAYKTaMH  JUIsi  MOJCIHMPOBAHMUS  MECTOPOXKICHUU  TMOJE3HBIX HCKOMAeMbIX U
dbopmupyroIIerocss BHIpa0OTAHHOTO MPOCTPAHCTBA, MOCTPOCHUS CXEM BEHTWJISILIUU IAXTHI,
ompeneNieHuss Pacu€THBIX TMapaMeTpOB MOTPEOHOCTH BO3[yXa, TMPOBEICHHE HAyYHBIX
HCCIIe0BaHUM B 00J1aCTH pa3pabOTKH MECTOPOKACHHUHN TOJIE3HBIX HCKOMMACMBIX;

* O3HAKOMJICHHE C OCHOBHBIMH (PYHKIUSAMH TPOTPAMMHBIX CpPEJICTB  IIO
MPOEKTUPOBAHUIO (pacu€Ty) BEHTWISIIMA M OINPEJCICHUIO OMACHBIX 30H JUHAMHUYECKOTO
MIPOSIBJICHUSI TOPHOTO J€T1a;

* MPUOOpPETCHHE MPAKTUYCCKUX HABBIKOB 110 pa3pabOTKe CXeM BEHTWIALHNH H
Jlerazaliid  I1axT, MOJCIMPOBAHUIO  a’pOra3oIMHAMUYECKUX  TMPOIIECCOB  TOPHOTO
MIPEATPUSATHS.

B mpomecce ocBoeHusi aucHUIUIMHBL «KoMmbloTepHOE MOIEJTHPOBAHME
a’poraz’oIHHAMUYECKHX TMPOIECcCcOB B Mmaxrax» oOydaromuiics GopMupyeTr u
JIEMOHCTPUPYET HOPMATHBHO 3aJlaHHbIC YHUBEpPCAIbHBbIE U MPOGHEeCCHOHAIbHBIC
KommneTeHuu (Tadauna 1).

Ilepeyens komneTeHuuii, (OpMHUPYEMBIX B MpoLecce U3yYeHHU S
AUCHUILINHBI « KOMIIBIOTEpHOE MOIeTHPOBAHHE A3POra30AMHAMHUYECKH X
MPOLECCOB B IIAXTAX»

tabmmma 1
Komnerenuuu Conepxanue
YK-2 CrniocobeH yrpaBisiTh IPOEKTOM Ha BCEX dTalax ero *U3HEHHOTo LKA
YK-3 Crnioco0eH OpraHu30BbIBaTh U PyKOBOJIUTH padOTOM KOMaH/Ibl, BbIpadaThIiBas
KOMaHHYIO CTPAaTETHIO JAJIsi JOCTUKEHMSI TOCTaBJICHHOM L1eTIn
YK-6 Crnioco0eH ompeensaTh U pean30BbIBaTh MPUOPUTETHI COOCTBEHHOM

JCATCIIBHOCTH U CIIOCOOEI e COBCPUICHCTBOBAHUA HAa OCHOBC CAMOOILICHKU 1
O6pa3OBaHI/I$I B T€UEHHE BCEH KU3HHU

[1K-3 CrniocobeH KOOpIMHUPOBATH PabOTY, HANPABIEHHYIO Ha MPeIyNpeKIeHIE
aBapuil Ha OITACHOM IPOU3BOJICTBEHHOM OOBEKTE, IUIAHUPOBATH MEPOIPUSATHS
1 OCYIIECTBIISATh OPTaHU3alMI0 paboT MO JOKAIU3aluy aBapuil U JIMKBUAALNU
UX MOCJIEICTBUI Ha OCHOBE CUCTEMHOI0 II0JX0/1a, PyKOBOAUTh paboTON
CTPYKTYPHBIX NOJIpa3iesieHu, MpodeccuoHaIbHBIX aBapUIHO-CIIacaTeIbHbIX
(hopMHPOBaHUH.




3agaun aucouImHbl «KoMnblOTepHOEe MOEIHPOBAHUE A3POra3oaUuHAMHUYECKHX
MPOLECCOB B MIAXTAX»:

- O3HAKOMHUTBCS C TEPMHUHOJIOTMEA M MPUHIUIIAMU TOCTPOCHUS KOMIIBIOTEPHBIX
MOJIEIEN a3pOra30IMHAMAYECKHX MTPOLECCOB;

- U3YYUTh METOAbl MATEMAaTHUUYECKOTO ONUCcaHus (U3UYECKUX MPOILECCOB MpHU
MPOU3BOJICTBE TOPHBIX PabOT U TPUHIMIBI TMOCTPOCHUS MAaTEeMAaTHYECKUX MOJeNeH
MECTOPOXKICHHUI;

- YMETh YATATh KOMIBIOTEPHBIE MPOCTPAHCTBEHHBIE MOAEIN TOPHOT€OMETPHUIECKHUX
00BEKTOB;

- U3YYUTh MPOTPAMMHBIE MOIYJIU ISl PELICHUS OTAECIBHBIX 33J1a4 BEHTWISIIUN [AaXT U
JTWHAMUYECKUX MPOSIBIICHUN TOPHOTO JABIICHUS;

- yMETh pellaTh MNPAKTHYECKUE 3aJadyd aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
a’porazoJMHaMHUYECKUX MPOIIECCOB B IIaxTax;

- YMETbh NPUMEHSITh METO/bl MATEMAaTHUYECKOTO aHaIU3a MPU PEIICHUH UHXEHEPHBIX
3aJ1a4;

- YMETh NPHUMEHSATh KOMIBIOTEPHYIO TEXHHKY M HH(OPMAIMOHHBIE TEXHOJOTUHU B
cBoel MpodeCcCHOHATBHOMN AeITEIHHOCTH.

2. [lepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHU S IMCUMIIIMHBI
«KoMnbroTepHoe MoieINpOBaHHE A3POra30JHHAMHUYECKHUX NPOLECCOB B
IIAXTAX», COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATaAMU O0CBOCHUS
o0pa3oBaTe/IbHOI NPOrpaMMbl

[lepeyeHb  IUTAHUPYEMBIX  PE3yJIbTAaTOB  OOyYEHHUS] 1O  JIUCHUILTUHBI
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMHd OCBOCHHS 00pa30oBaTEIbHOM
POrpaMMBbI, TIPEICTABIICH B TaOIHIIE 2.

Tabnuua 2 - [Inanupyemble 3a1a4 U pe3yIbTaThl 00yUYeHus

[Inanupyemble pe3yabTaTbl 00yUYeHUs 1O

Nuaukatopbl TOCTUKEHUS KOMITETEHIIUN
UACIUIUINHE

YHuBepcaJbHasi KOMIIETEHIMS

VK-2.1. 3maer HeoOXoguMble JUIA | 3HAET

OCYILIECTBJICHUS npo(hecCHOHANBHON | coCcTaB, PYHKIUN U KOHKPETHBIC
NESTEIIbBHOCTH ~ MPaBOBbIE  HOPMBI U | BO3MOKHOCTH CIIPABOYHO-
METOJIOJIOTUYECKUE OCHOBBI TMPUHATHS | HHPOPMAIIMOHHBIX,

yIPaBIEHYECKOTO PEIICHUSI. WH(POPMAIIMOHHO-TIOUCKOBBIX CUCTEM H
CUCTEM TIOJIICPIKKU TIPUHSITHS
DKCIIEPTHBIX PELICHUI

METOOOB OLICHKH TCXHOJIOTUYHOCTH

OTpabOTKH 3armacoB MOJIE3HBIX
HCKOTIaeMBbIX B Pa3TUYHBIX
TOPHO-TEOJIOTHYECKUX YCIOBHSIX

YK-2.2. Ywmeer AHAJIN3UPOBATh | YMeEET




aIbTepHATUBHBIE BAPHAHTHI PELICHUN JIJIs
JOCTH)KEHUSI HAMEUEHHBIX Pe3yJbTaToB;
paspabarbiBaThb  IUIaH,  OIpPENENATh
1eJIEBbIE ATarbl u OCHOBHBIE
HaIpaBJeHUs padoT.

HCIIOJIB30BAaTh COBPCMCHHBIC
I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIC

TCXHOJIOTHNH B Imponccce peIICHUsA
HAaYYHO-TCXHNYCCKHX U IIPOCKTHLIX 3a/1a4

VK-2.3. Bnaaeetr MeTogUKaMu
pa3pabOTKH IIEIM U 3a]1a4 IIPOCKTA;
METOJIaMU OIEHKH MPOIOIKUTEILHOCTH
U CTOMMOCTH TIPOEKTA, a TaKKe
MOTPEOHOCTH B pecypcax.

Bmaneer

HaBpikaMu HCIOIB30BaTh COBPCMCHHBLIC
I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IC

TCXHOJIOTHH B IIpoLecce PCHIICHUA
HAYYHO-TCXHUYCCKUX U IIPOCKTHLIX 3a1a4

HaBrikamu KOJIMUECTBEHHOU u
KaueCTBCHHOM OLICHKH KadecTBa
JIOOBITOTO ChIPhSA
VK-3.1. 3naer Tunosoruto ¥ (QaxTopsl | 3HAET
dbopmupoBaHUs KOMaH]I, CIOCOOBI | OCHOB ~ TCXHOJIOTMH  IOCTPOCHHS W
COLIMAJIBHOTO  B3aUMOJACUCTBUSA; LEIH, | PyHKIIMOHAIBHBIX BO3MOkHOCTeH ACY
3aJIa4y, byHKIIH u CTPYKTYPY
VIIpaBJICHUS; OpraHU3allul0 U  CTUJIb
pa6OTI’I PYKOBOAUTCIIA, COOTHOHIGHH? MPOBEJICHUSI ABAPUMHBIX U CIIACATEIIbHBIX
nemren 1 CpeAcis B MOpam’HOI/T paboT Ha O0O0BEKTaxX HA3eMHOTO W
ACATCILHOCTH COTPYAHUKOB, | 1o izemuoro KOMIUIEKCa, 3JaHUA W
HPABCTBEHHBIEC OTHOIICHUSI B CITYKEOHOM COOpYKeHA MUHEDATHHO-CHIPHEBOTO

KOJUICKTUBE (Ha4aJIbHUK — MOYHHCHHBIMN,
B3aMMOOTHOIICHUS MEXTY
COTPYJHUKAMU); CIyKEOHBI  ATUKET:
OCHOBHBIC  TPUHIUIBI W (POpMBI,
yOpaBJICHHE  pUCKaMH,  YIPAaBIICHUC
KOH(DJIMKTaMH; CHCTEMY  MOTHBAIIUU
Tpyna, CTUMYJIUPOBAHUE
CIIy)KE€OHO-TPYJIOBOM ~ AaKTHBHOCTH U
BOCITUTAHUE TIOTYNHEHHBIX.

KOMILJICKCA, a TaKKe Ha TPAHCIIOPTHBIX
00BEKTaAX

VK-3.2. VYmeer peiicTBOBaTh B AyXe
COTPYIHUYECTBA; MPUHUMATh PEIICHUS C
COOJIIOIEHUEM MOPATBHO-3TUUECKUX
MPUHITUTIOB ¥ HOPM B3aUMOOTHOIICHUS B
KOJUICKTUBE, TPOSBIATh YBAXCHHE K
MHEHHUIO M KYJIBTYPE IPYTUX; OMPEIACTATh
ueam W paboTaTh B HaIpaBJICHUU
JUYHOCTHOTO U  MpOo(ecCHOHaTBLHOTO
pocra.

YmMmeer

IIPOrPaMMHOTO U
obecnieuenus AC

TCXHHUYCCKOI'O

OIICHHBAThH TOpAXKAIOIIKNE (PaKTOPHl MPHU
BO3HUKHOBEHUU YpE3BbIYANHBIX
CUTYyalllu1

VK-3.3. Braxgeer HaBbIKaMu
pacmnpeneneHus poJiei B yCIOBUIX
KOMAaH/IHOI'0 B3aUMOJEUCTBHS, METOAAMU

Bnaneer

HaBpikamu
CIIEAAIM3UPOBAHHBIX

MCIIOJIb30BaHUs
ITPOTPAMMHBIX




OLIEHKH CBOMX JICWCTBUU, INIAHUPOBAHUS | MOAYJIEW [JI CUCTEM  YIPABIICHUS

Y yIIPaBJIEHUS BPEMEHEM. ITPOU3BOJICTBOM
HaBpixamu pa3paboTKu 3aIUThI
paboTaromux oT HETaTUBHOTO
BO3JECHUCTBUSA TEXHOJIOTUYECKHUX
MPOLIECCOB U MPOU3BOJCTB B aBapUKUHBIX
CUTYyaIUIX

YK-6.1. 3Haer

3HaTh: OCHOBHBIE MTPHUEMBI IPPEKTUBHOTO
yHpaBiIeHUs] COOCTBEHHBIM BPEMEHEM,;
3JI0POBBECOEPEIKEHNE) CAMOPA3BUTHUS Ha
OCHOBE

IPUHIIMIIOB 00pa30BaHMs B TEUEHUE BCEM
KU3ZHH

OCHOBHBIE€ METOJIMKU CAMOKOHTPOJIS,
caMOpa3BUTHUS U CaMOOOpa30BaHUs Ha
MPOTSKCHUN BCEU JKU3HU.

[IpoekTHbIe perieHus sl oOecreueHus
3aIMATHI YEIOBEKA OT OMACHBIX U BPEIHBIX
(haKTOPOB MPOU3BOICTBEHHON CPEIbI
TOPHBIX MPEANPUITUI

YK-6.2.

YMeThb: 9pPeKTUBHO MIIAHUPOBATH U
KOHTPOJUPOBATh COOCTBEHHOE BpEMSI;
UCII0JIb30BATh METOJIbI CAMOPETYJIAIINH,
CaMOPAa3BUTHUS U CAMOOOYUCHHS.

VYMmeer
BBIOHpATh OITUMAJILHBIE
TEXHOJIOTUYECKUE pelieHus T

0e30macHOro BeJACHUS TOPHBIX padOT

VK-6.3. Bnaneer
Bnaners: MmeTogamu ynpaBieHuUs HaBbpikaMy BBINOJHEHUS] HWHXKEHEPHBIX
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSAMHU | pacuéToB npu BBITTOJIHCHU U
NpUOOPETEHMS, UCTIOJIB30BaHUS U po(ecCUOHANIbHBIX 3a/1a4
OOHOBJICHUS COIMOKYJILTYPHBIX U
npo¢eCCUOHANIbHBIX 3HAHUHN, YMEHUHN U
HaBBIKOB; METOJIMKAMHU CAMOPa3BUTHUS U
caMm000pa30BaHus B TCUCHUE BCEH JKU3HHU.
IIpodeccuonanbHass KOMIETEHIMS
I1K-3.1. 3HaTh: OCHOBHBIE METOJILI U 3Haer
CrocoObI TPOTHO3UPOBAHUS OMACHBIX
OCHOBHBIC METO/IBI U CIIoCOObI

SIBIICHU, TIPUEMBI JINKBHUTAITAH
MOCJIEICTBUN aBapuid U KaTacTpod;
OpTraHU3AINI0 TOPHO-CIIACATEIHHOTO
Jiena, cracaTenbHY 0 TEXHUKY U MTpaBUIIa
€€ DKCIUTyaTaluu; CrenuuKy padoT u
CTPYKTYPY PO ECCUOHATBHBIX
aBAPUIHO-CIIACATEIbHBIX
dbopMHUpOBaHUH.

MPOTHO3UPOBAHUS OMIACHBIX SBJICHUM




[1K-3.2. YMeTh: aHaIMu3upoBaTh U Ymeer
kiaccuduumponats paznuunsie YC;
dbopMyTUpOBaTh 337291 110
npenymnpexaeanto YC B ycaoBusIx

COBPEMEHHOT'0 TOPHOTO MTPOU3BOJICTBA U
KOOPJAMHUPOBATH UX BBHITIOJIHEHUE,
000CHOBBIBaTh MH)XCHEPHBIE PEIICHUS 110
0€3011acHOCTH BEJICHUS TOPHBIX padoT;
MOJIb30BATHCS CPEICTBAMU
WHIMBUAYJIBHON 3aIUThI U MpuOOpaMu
KOHTPOJISl 00CTAaHOBKH MPU aBAPUHHBIX
CUTYaIUAX; IPOU3BOIUTH HEOOXOAUMBIC
pacyeThl NpU CIIACEHUU JIIOACH 1
JMKBUAanuUU nocienctsu YC

aHANM3UPOBaTh M  KIACCH(HUIUPOBATH
paznuunbie YC; GopmynupoBath 3a1auu
no npexpynpexnaeHuto YC B ycioBHAX
COBPEMEHHOT'0 TOPHOTO MPOU3BOJCTBA U
KOOPAMHUPOBATh  UX  BBINOJIHEHUE,
00OCHOBBIBaTh MH)KCHEPHBIE PEIICHUS T10
0€30MMacHOCTH BEJICHUS TOPHBIX padoT

I1K-3.3. Bnagets: MmeTomamMu Bnaneer

PO EeCCUOHATIBHOM JESITENBHOCTHU C

1eJbI0 00ecrneueHns 0€30MacHOCTH METOIAMHU 1po(heCCHOHATILHOM
paﬁOTaIOHlI/IX " 3al1ATHI 0pr>KaIOHICI71 NEATEIBHOCTH C [EeJbI0  o0ecnedyeHus
Cpclbl; HaBbIKaMU BCICHU 0e301acHOCTH PAOOTAIOIIUX W 3alIUTHI
aBapUMHO-CIIacaTeNIbHBIX PadoT B OKPYXarOIIEH Cpeibl

YCIIOBHSIX UPE3BBIYAMHBIX CUTYAIIHH C
LeJIbI0 o0ecreueHnst 0e30MacHOCTH
IIEPCOHAJIA, JIOKAJIU3AIMH 1 JIUKBUIAIHH
aBapUH; HaBbIKAMH OKa3aHUs IIEPBOM
TIOMOIIY TTOCTPAIaBIIUM B
Ype3BbIYANHBIX CHTYAITHUSIX.

3. Mecto nucuuminnabl « KoMnbroTepHoe MoIeTUPOBAHHME
a3pora3oIMHAMMYECKHUX MPOLEeCccOB B maxrax» B cTpykrype QOII

HMucuummna «KoMmnbloTepHOE MOACIMPOBAHUE a3POTa30MHAMUUECKUX
MpOIIECCOB B  IIAaxTaXx» BXOAUT B  4YacTh, (HOPMUPYEMYIO  y4YaCTHUKaAMU
oOpa3oBaTeIbHBIX OTHOIIEHWH Mo crneruaiabHocTd 21.05.04 «I'opHOE meno»,
HarnpasieHue (npoduns) "TexHonormueckas O€30MACHOCTh U TOPHOCIHACATEIHHOE
neno"
4. CTpyKTypa 1 coaepxkanue yueOHoi qucuuiuinabl «KomnbrorepHoe

MOJACJIUPOBAHUEC AIPOrasoAuHAMUYCCKHUX MPOLECCOB B
maxrax»




OO0mas Tpy10EMKOCTh JUCIUIUIMHBI COCTABIIACT 4 3a4ETHBIX €UHUIIBI - 144
yaca.

4.1 Oo0Bem JTUCIHUIITIMHBI «KoMnbroTepHoe MOJIeJIMPOBaHHE
a3pOra3zoIMHAMHUYECKHUX MPOLECCOB B LIAXTAX» W BHUABI YU4eOHOH padoThHI IJisi
04HOI1 (popMBbI 00yUeHUSA

TpynoemMkocTh
. 1o
Bu yaeOHo0# paGoTs: 3.€. yac. ceMecTpam
A

OO611ast TpyI0EMKOCTh JUCITUIUIMHBI 110 Y4eOHOMY TUTaHY 4 144 144
KonTakTHas padora 72 72
AyIUTOpHBIC 3aHATHS!
Jlexuuu 28 28
[TpakTHueckue 3aHATHS 32 32
JlaGoparopHbie pabOThI 12 12
Koncynpranuu nepes s5x3aMeHOM
CamocrosiTesibHasi padoTa 72 72
B TOM YHCJIE:
KypcoBasi pabota (IIpOeKT)
3a4éT ¢ OLeHKOH *

4.2. Paznennbl yueOHOM qucuuIuinHbl « KoMnbroTepHOE MOaeTUPOBaHE
a3porazoAMHAMMYECKHX NMPOLECCOB B MIAXTAX» M BUAbI 3aHATHI ouHasi popma
o0y4enus (5,5 jer)

KosimuyecTBO 4acoB o BHIaM
3aHATHI, B TOM YHCJIe «
MpaKTHYeCKast ]'IO}IFOTOBK‘EI* s
L=}
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1 2 3 4 5 6 7 18| 9 |10
Cemectp 9
Tema 1. OcHoBHBIE  IpOrpaMMHbBIE 8
KOMIIICKCBHI I  MOJCIUPOBAHUS
1 A AICITHD 221 6 | 4 4
a’pora3oJMHaAMHUYECKUX ITPOLIECCOB B
maxrax
5 Tema Ne2. TIporpaMMHBII KOMILICKC o4 | 6 4 4 10
"Bentunsiusa" u "Y napHas BoiHa'




3 Tema 3. IIporpaMMHBIM KOMILIEKC 4 6 16
"ANSYS" 26
4 Tema 4. TIporpaMMHBIiH KOMILIEKC 18| 4 2 12
"MineFrame"
5 Tema 5. I[IporpaMMHBIN KOMITIEKC 26 | 4 6 4 12
"Beutuiasanus maxt"
Tema 6. TIloctpoennme cereit ¢ 14
6 |momonsio CHCTEM | 54 | 4 4
AaBTOMATH3HPOBAHHOTO
POEKTHPOBAHHUS
3a4éT c oueHkoi 4 4
HToro 144 | 28 | 32 12 12

4.3. Conepmanne ANCIUITIINHBI «KOMHLIOTepHOC MOJAECTUPOBAHUE
A3pPora3oIMHAMHUYICCKHUX ITPOIECCOB B HIaXTax»

Tema 1. OcHOBHBIE MPOrPAMMHBIE KOMILICKCHI IJISI MOJIeJTUPOBAHUS
a3pora3oMHAMMYECKHX MPoueccoB B maxTax OCHOBHBIE BOIIPOCHI TEMBI:
Jleknusi. O6acTh NPUMEHEHHUS MPOTPAMMHBIX KOMILUIEKCOB JIJISl MOJICTUPOBAHUS
JTUHAMUYECKHUX MPOLIECCOB HA TOPHBIX Mpeanpuatusx. [Ipunmuns: popmupoBanus
PacUY€THBIX MOJIENIEN MPOrpamMM JUIsl AUHAMHAYECKOTO aHaJn3a.

OCHOBHBIE IPOTPAMMHBIE KOMILJIEKCHI JIJI1 MOAETUPOBAHUS TUHAMUYECKUX
nporieccoB. [[puHIUIBI KOMIBIOTEPHOTO PEIICHUS TPUKIIAIHBIX 3a]1a4 U CPEICTBA
JTUHAMUYECKOIO aHaJIN3a.

PacuétHbie BO3MOXKHOCTH IPOTPAMMHBIX KOMILICKCOB ISl JMHAMUYECKOTO aHaJIu3a.
[ToHsITHS MOAANTBHOTO, CIEKTPAILHOT0, TAPMOHUYECKOTO pacuéra. Meron
JMHAMUYECKUX MOAKOHCTpYKImi (CMS).

3agaur MHOTOIIENIEBOrO MporpaMMHoOro nakera MineFrame. 3aiaun MHOTOIIE1€BOTO
nporpammHoro nakera Datamine Studio. 3aauyn MHOro1€1€BOr0 NPOrpaMMHOIO
naketa Micromine. 3a1aud MHOTOILIETIEBOTO TTporpaMmMHoro nakera Gems u Surpac.
CpaBHeHUE MOAENTUPOBAHUS AMHAMUYECKUX MPOLECCOB HA PA3JIMYHBIX MPOrPAMMHBIX
MpPOAYKTax.

JlabopaTopHO-TIPaKTHYECKOE 3aHSATHE

[TpuHIUTIBI U 32/1a4X MHOTOIEJIEBBIX TPOTPAMMHBIX MTPOIYKTOB, MPUMEHIEMBIX Ha
TOPHOM MPOU3BOACTBE. [IpuMepbl AMHAMHUYECKUX pacu€TOB.

AHMMaIMOHHBIE MOJIETN BEIYUCIUTENBHBIX BO3MOXKHOCTEH TPOrpaMMHBIX
KOMILJIEKCOB.

CamocrosiTenbHas paboTa

dopMHUpoOBaHUE U U3YUCHHE TPAHUYHBIX YCIOBUM MPOrPAMMHBIX MPOYKTOB.
N3ydeHne BEIYUCIUTENbHBIX, TPadUUECKUX, TMHAMUYECKUX U aHUMAIlMOHHBIX
BO3MOXKHOCTEH nmaketa Mathematica Wolfram Research.

OnpeneneHne 3aBUCUMOCTEN MTOCTPOEHUS PACYETHOM MOJIENIN OT BBIYMCIUTEIIbHBIX
BO3MO>XHOCTEN KOMITbIOTEPA.

N3yuenune 6a30BbIX MOHATUN U OCHOBHOM NPO(eCcCHOHaTBLHON TEPMUHOIOTHI




NPUMEHSIOIICHCS IPU aBTOMATU3UPOBAHHOM MPOSKTUPOBAHHH.
Pexomenayemas jiureparypa:

ocHoBHas [1];

noroHATeIbHas [1-9].

Tema 2. Ilporpammublii komiuieke '"Benruisinus' u "Yaapuast BoaHa'
Jlekums. MeTo1010rn4ecKrue TPUHIUIBI TPOSKTUPOBAHMS TAPAMETPOB
a’pOra3zoBO3/YIIHBIX CMECEH B IIAXTaX U JUHAMUYECKUX MPOSBICHUNA TOPHOTO
nasneHus. O0iacTb NPUMEHEHUS MPOrPAMMHBIX KOMILUIEKCOB JIJIsl pacuéra
MapaMeTpPOB BO3AYXOPAaCHPEACICHUS U JUHAMUYECKHUX MTPOSIBIICHUI TOPHOTO
JIABJICHHUSI.

Teopus KOMITBIOTEPHOT'O MOJICIIMPOBAHUS (PU3NUECKUX

MPOSIBJIEHUI TOPHOTO AABJIEHUSA U BO3AYIIHBIX TeUEeHUN. DyHKIIMOHAIBHBIE
BO3MO>KHOCTH HPOrPaMM CXEM BEHTHIISILIUU.

PacuérHble BO3MOKHOCTH IPOrpaMMHBIX KOMIUIEKCOB. THTepdelic mporpaMMel
"Bentunsauus" u "Y napHas BosHa'.

JlabopaTopHo-npakTHYecKoe 3aHsATHE. /I3yueHne nporpaMm pacu€ra HOpMaJIbHOTO
Y aBapUITHOTO BO3yXOpPACIPEELICHHS B YTOJIbHON IaXTe, pacyéTa mapaMeTpoB
YAAPHBIX BO3AYLIHBIX BOJH U B3PHIBOOE30MACHOTO PACCTOSHUS HAXO0XKICHUS JIFOIEH.
CocraBneHue MOyl MPOEKTA BO3AyXOpaCIpeNeseHUs y4acTKa IIAXTHOTO NOJIA U
OIpEENICHHE JIJISl HEro NapaMeTPOB yAAPHBIX BO3AYLIHBIX BOJIH [IPU aBapUIHOM
CUTYALIHH.

Pacuér HopManpHOTO M aBapUITHOTO BO3AyXOPACIPECIICHNS B YTOJIBHOM IIaxTe.
Pacuér napameTpoB yAapHbIX BO3AYLIHBIX BOJIH U B3pPbIBOOE30IIACHOTO PACCTOSHUS
HaXOXCHUS JIIOJIEH.

[Ipumepsl pacy€ra HOPMAIBHOTO U ABAPUMHOTO BO3yXOPACIPEACIICHUS B YTOJIbHOU
IaxTe, MapaMeTPOB YAapHbIX BO3AYIIHBIX BOJIH U B3pHIBOOE30MACHOTO PACCTOSIHUS
HaXOXJCHUS JTIOJIEN

CamocrosiTenbHas padboTa

Crnoco0bl hopmHpoBaHus pacu€THBIX Mojienel. [locTpoeHne cxeM u pacu€THBIX
MojieJiel B mporpaMMHOM nakere. CepBUCHBIE BOZMOXHOCTH MPOTPAMMHOTIO MTAKETA.
Pexomenayemas aureparypa:

ocHoBHas [1];

noroHATeIbHas [1-9].

Tema 3. IIporpammubiii kKoMiieke ""ANSYS'" OcHOBHBIE BOIIPOCHI TEMBI:
Jlekuusi. O6acTh NpUMEHEHUS IPOrPAMMHBIX KOMIUIEKCOB JJI1 MOJIETIUPOBAHUS
JTUHAMHYECKHUX MPOIIECCOB HA TOPHBIX MpeanpusaTusx. [lpunuunel popmupoBaHus
pPacyE€THBIX MOJIETEN NPOrpaMM JUJIsl AMHAMHUYECKOT0 aHAJIH3a.

OCHOBHBIE IPOTPAMMHBIE KOMIUIEKCHI JIJIs1 MOJIEIMPOBAHUS JTUHAMUYECKUX
npoueccoB. [I[puHIMIIBI KOMIIBIOTEPHOT'O PEIEHUs MPUKIAAHbIX 3a1a4. CpencrBa
JVHAMHUYECKOT0 aHaIn3a. PacuéTHpie BO3MOKHOCTH IPOTPAMMHBIX KOMILIEKCOB ISl
JVHAMUYECKOI0 aHAJIN3a.

IIpakTHyeckoe 3aHsiTHEe. AHUMALIMOHHBIE MOJEIH BEIYUCIUTEIbHBIX BOBMOXHOCTEH
pOrpaMMHBIX KoMILIeKcoB. I'paduueckuii untepdeiic mporpammer ANSY'S.
KommbrotepHoe MozaennpoBanue GU3NUeCKUX MPOIECCOB.
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CpaBHEHHE MOACIMPOBAHUS TUHAMUYECKHUX ITPOLIECCOB HA PA3JIMYHBIX IPOTPAMMHBIX
npoaykrax. IIpumepsl nMHaMHUYECKUX Pac4€TOB B POTpaMMe

ANSYS.

OO1ue cBeneHus o rpadguueckoM HHTepQeice Moab30BaTeNs U THIIaX MPUMEHIEMbIX
KOHEYHBIX J1eMeHTOB. [ paduueckuii untepdeiic monp3osarenst (GUI) kommnekca
MeToJ1a KOHEUHBIX 3jeMeHToB (MKD) ANSYS.

CamocrositeabHas padora. CiocoObl OpMUPOBAHUS PACUETHBIX MOJCIICH.
®opMHUpOBaHUE TPAHUYHBIX YCIOBUM IPOTPaMMHBIX ITPOAYKTOB. [locTpoenne cxem u
pPacyETHBIX MOJIEIEH B IPOrPAMMHOM ITAKETE.

MopnenupoBaHnue 3aa4 rupora3oAMHaAMUKU C UCIIOJIB30BAHUEM COBPEMEHHOTO
naketa ANSYS. Onpenenenrie 3aBUCUMOCTEN TOCTPOEHUST PACYETHON MOJENH OT
BBIYMCIINTEIIBHBIX BO3MOKHOCTEN KOMIIBIOTEPA.

Pexomenayemas ureparypa:

ocHoBHas [1];

JoroHATEIbHas [1-9].

Tema 4. IIporpammubii kommieke ""MineFrame''.

Jlexnus. [IpoekTrpoBaHne BEHTUIISILIMOHHBIX CUCTEM B akeTe «MineFramey.
[TocTpoenue TpExmepHsbIX Mozenei. [IpoekTupoBaHrne BEHTUIISIUOHHBIX CXEM
TOPHOTO NPEANPUATHS ¢ YUETOM ACHCTBYIONIETO (PPOHTA MPOXOAUYECKUX U JOOBIYHBIX
TOPHBIX PadoT.

IIpakTu4yeckoe 3ansitue. [locTpoeHre KapKacHBIX U OJIOUHBIX MOJIEJEH B TAKETe
«MineFramey. [locTpoeHue cxem U pacu€THBIX MOJENEN 1Ji1 OCTPOCHUS
BEHTWISILIMOHHBIX cucTeM B nakere «MineFramey». KommbioTrepHoe MoenupoBaHue
maxT. [[puHIUIB KOMIIBIOTEPHOTO PEIIEHUS MPUKIAAHBIX 3a1a4. DOpMUPOBAHHUS
rpaduuecKkoil U TEKCTOBOW JOKYMEHTAIIHH.

CamocrosiTesibHas padoTa. PaccMoTpeHre aHUMAIlMOHHBIX MOJIEIIEH
BBIYHCIIUTEIHLHBIX BO3MOXKHOCTEH nakere «MineFramey. ®opmupoBanne rpaHUUHbBIX
YCJIOBHM MPOTPaMMHBIX MPOYKTOB. PaboTa B MHOTOMOJB30BATEILCKOM PEXKUME.
Pabota ¢ on-line nemonctTparopom. OnpeesieHre 3aBUCUMOCTEN MOCTPOSHUS
PACcYETHON MOJAENH OT BBIYMCIUTEIBHBIX BO3MOKHOCTEW KOMIIBIOTEPA.
Pexomenayemas iureparypa:

ocHOBHa [1];

JOTIOTHUTEIbHAS [6-9].

Tema 5. IIporpammubiii komiuieke ""BenTuiasuus maxrt"

Jleknusi. O6acTh MpUMEHEHUs MTPOTPaMMHOTO KoMIUIeKca "Bentumnsius maxt".
[TocTpoenue cxem BeHTHWISITNK. [[poBeTpUBaHNE MOATOTOBUTEIBHBIX BHIPAOOTOK.
JlabopaTopHo-nipakTHUecKoe 3aHsATHEe. DYHKITMOHAIBHBIE BOZMOXHOCTH T10
MOJIETUPOBAHUIO CXEMbI BEHTUJISIIUKA B IPOTPAMMHOM KOMIUIEKCE. AHUMAIIMOHHbIE
MOJIEIN BBIYUCIUTENBHBIX BO3MOKHOCTEN MTPOTPAMMHBIX KOMILIEKCOB. Pacuér
ra3000MJILHOCTH ¥ BEHTWISIIIUU OUUCTHBIX 3a00€B, pacuéT Jerazaiuu maxrt, CucTemMa
pacuéra ¥ KOHTPOJISl BEHTWIAIUY maxT. CpaBHEHUE MOACTUPOBAHUS
BEHTWJISIIIMOHHBIX MPOIECCOB HAa PAa3IMYHBIX TPOTPaMMHBIX TTpoaykTax. [Ipumepsl
pacuéToB BEHTUJISIIMHU IAXT.

CamocrosiTesibHas padora. [IpakTrueckoe npuMeHEHUE MPOTPAMMHOTO MTPOAYKTA.
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OcHOBHBIC CBCACHUSA O CUCTEMC IIPOCKTUPOBAHWA 1 KOHTPOJIA BEHTHIIALIUH.
Bzaumocssi3b MCXKOY 3aMEpaMHt U paC‘{éTaMI/I. Bo03M0XHOCTh aBTOMAaTHUYECKOTO
HCIIOJIB30BaAHUA PC3YJILTATOB 3aMCPOB IIPpU IIPOBCACHHUHA paC‘{éTOB. ABTOMaTI/IBaHI/II/I
BCHTHJIILIMOHHBIX paC‘-IéTOB H KOHTPOJIA COCTaBa U KOJIMYCCTBA BO3/1yXa B IAXTC

Pexomenayemas Jutepatypa:
ocHoBHas [1];
JOTIOJTHUTEIbHAS [4-6].

Tema 6. [locTpoenue cereil ¢ MOMOIILIO CHCTEM ABTOMATH3HPOBAHHOTO
NPOEKTUPOBAHUSA

Jleknusi. OcHoBHbIe QpyHKIIMU Tpaduueckoro pegakropa AutoCAD. [Tpuniumns
MOCTPOEHUS MOJIeNIel U CO3JaHUe CXEeM FOpHOTO npeanpusatus. [locTpoeHus miockux
KOHTYPOB, CO3/JaHUE YEePTEKEN TeOMETPUUECKUX TeJl U IeTallel TUIa «Tela
BpaLCHUS.

IIpakTuyeckoe 3ansaTue. [IpuHIMNIBl GOPMUPOBAHUS PACUETHBIX MOJEIEH U
NPaKTUYECKUE 3aHATHUS C UCIOJIb30BaHUeEM rpaduueckoro naketoB AutoCAD u
Autodesk Inventor. Co3ganne TpéxmMepHOro paboyero npocTpaHCTBa B rpapuuecKoit
cucrteme AutoCAD. IloctpoeHne TpEXMEPHBIX CXEM T'OPHOTO IPEATPUATHS.
Cosnanne 3D moneneid B AutoCAD. [TocTpoeHrne BEeHTMIISIIUOHHBIX CXEM TOPHBIX
NPEeANpUATANA ¢ TOMOIIbI0 OubInoTeku. [lapameTpuyeckoe NpPOEKTUPOBAHUE CXEM
BEHTWISILIUU.

CamocrosiTenbHas padora. PaccMoTpeHne aHMMalMOHHbBIX MOJIENIEN rpaMuecKuX U
BBIUHCIIUTENBHBIX BO3MOKHOCTEW U OMOIMOTEK TporpaMMHbIX nakeToB AutoCAD u
Autodesk Inventor. ITocTpoeHue BEHTHIISIIMOHHBIX CXEM M PACYETHBIX MOJICIICH ISt
OIPENENICHNS TMHAMUYECKUX MPOSIBJIEHUI TOPHOTO IaBJIEHUS B IPOTPAMMHOM
nakere. PaccMoTpenue npuMepoB MOCTPOEHUSI BEHTUIISILIUOHHBIX CXEM U PacyETOB.

Pexomenayemas aureparypa:
ocHOBHas [1];
JOTIOTHUTEIbHAS [1-4].

5. Metoanuyeckue peKOMEHAALMH 110 OpPraHM3alMu U3y4YeHH S
AucHUIIMHbI « KoMnbloTepHOE MOJe/IMPOBaHME a3POra30AMHAMUYECKUX
MPOLECCOB B IIAXTAX»

5.1. O0pa3zoBaTejibHbIE TEXHOJIOTUH

Y4eOHBIM TIaHOM NMPETyCMOTPEHBI CIEAYIOINE BHU b 3aHATH!

Jlekumu, KOTOpBIC SABJISIOTCS OJTHUM M3 BAKHEUIIIUX BUJIOB YUCOHBIX 3aHITHHN U
COCTaBJISIIOT OCHOBY T€OPETUYECKOM MOATOTOBKHM 00YYarOITXCA.

Llenb NEKIMOHHBIX 3aHITHI:

— JIaTb CUCTEMATU3UPOBAHHBIE HAYYHBIC 3HAHUS 110 TUCIUIUINHE, aKIIEHTUPOBAB
BHHUMaHHE Ha HanOoJiee CIIOKHBIX BOMPOCAX TUCIUTUIUHEI;
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— CTUMYJUPOBATh AKTHBHYIO IMO3HABATEIBHYIO IEATEIHLHOCTh OOYYaIOIIHXCS,
CIIOCOOCTBOBATH (POPMHUPOBAHHIO UX TBOPUYECKOTO MBIIIUICHUSI.

JlaGopaTopHo-npakTuyeckue 3ansatus. llemn mabopaTopHO-TIPAKTUIECKUX
3aHATUN:

— yrayOuTh U 3aKpenuTh 3HAHUS, TMOJTYYCHHBIC HA JIGKIUAX W B IPOIIECCE
CaMOCTOSITENIbHOM padOThI 00YYaIOIIMXCS ¢ Y4EOHOM U HAYYHOM JIUTEPATypOil.

— TIJIaBHBIM COJIEpKaHMEM JTOr0 BUJA 3aHATHH SIBIISIETCS paboTa Ka)IIoro
o0ydJaromerocss 1O  OBJAJCHUIO MPAKTHYCCKAMH YMEHHSIMH M HABBIKAMH
npoheCCUOHANILHON AEATEIbHOCTU

CamocrosiTesibHasi padora o0y4alOUIMXCSl HampaBjieHa Ha yrioyOleHue U
3aKperuieHUe 3HaHUM, TMOJIYYEHHBIX Ha JIEKIUAX W JIPYTHX 3aHATUSX, BbIPAOOTKY
HABBIKOB CAMOCTOSITEJILHOTO aKTUBHOTO TMPUOOPETEHUS HOBBIX, JOMOJHUTEIHHBIX
3HAHUH, TOATOTOBKY K TMPEACTOSIIUM YYCOHBIM 3aHATHSAM U IMPOMEKYTOUHOMY
KOHTPOJTIO.

6. OueHouyHble cpeACTBA /Jisl IPOBeJeHHs TEKYIIero KOHTPOJIs
yCIIeBA€MOCTH M IPOMEKYTOYHBIX aTTecTauuil 00y4arIuxcs 1mno
AUCUMILTHHE

Texymuii KOHTPOJIb YCIEeBaeMOCTH oOOecCIeunBaeT OICGHUBAaHUE XOja
OCBOCHMS JNUCHUIUIAHBI, IIPOBOJIUTCS B COOTBETCTBUM C COJECPKAHUEM JTUCIUATIINHBI
10 BUJIaM 3aHATHH B (hOpME OMpoca/a0KIa 0B/ TECTUPOBAHHS.
[IpomexyTouHasi arrecTanusi 0OCCIIeUMBaeT OIICHUBAHHE IMPOMEKYTOUHBIX H
OKOHYATEIbHBIX PE3YJIBTATOB 00yUYEHHUS IO JUCHUIUIUHE TPOBOIUTCS B (OPME 3a4eTa C
OIICHKOM.

6.1.1IpuMepHbIi IepeYeHb BOMPOCOB /s 3a4€Ta B cemecTpe A.

1.06;macTh MPUMEHEHHUS MPOTPAMMHBIX KOMILUIEKCOB JIJISI MOJICITHPOBAHUS
JTUHAMHYECKHUX MTPOIIECCOB HAa TOPHBIX MPEATPUATHSX.

2.1IpuHITUTIBI KOMITBIOTEPHOTO PEIICHUS MPUKIAIHBIX 33/1a4 U CPEACTBA
JTUHAMHYECKOT0 aHAJIN3a.

3.IloHsATHS MOJIATLHOTO, CIIEKTPAILHOTO, TAPMOHUYECKOT0 pacuéra.

4 MeTtoa TuHaAMUYECKHUX MTOAKOHCTPYKIHH (CMS).

5.3agaun MHOTOILIENIEBOTO TTporpaMmMHoOro nakera MineFrame.

6.3amaun MHOTOIIEJIEBOTO TTporpaMMHOro naketa Datamine Studio.

7.3amauyn MHOTOIIEJIEBOTO ITPOrpaMMHOTo akeTa Micromine.

8.3amaun MHOTOIIEJIEBOTO TTporpaMMHoro nakera Gems u Surpac.

9.PacuérHbie BO3MOKHOCTH ITPOTPAMMHBIX KOMIUIEKCOB JUTSI JUHAMUYCCKOTO aHaJN3a.
10.ITpuHIHAIIBI KOMITBIOTEPHOTO PEIICHMS MPUKIAIHBIX 331249 U CPEICTBA
JUHAMHYECKOI0 aHaJIM3a.

11.CpaBHeHre MOIECTMPOBAHUS JUHAMHUYECKUX IMPOIIECCOB HA Pa3IMYHBIX
MPOTPAMMHBIX TTPOYKTaX.

12 TlpuHIMMBI ¥ 337]a91 MHOTOIIETIEBBIX MPOTPAMMHBIX MPOIYKTOB, TPUMEHSIEMBIX Ha
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TOPHOM IIPOU3BOICTBE.
13.®opMupoBaHre U U3yYeHHE TPAHUYHBIX YCIOBHI MPOrPaMMHBIX IPOIYKTOB.
14.BeruncnurenbHble, rpaguueckue, TMHAMUYSCKIE U aHUMAMOHHBIC BO3MOKHOCTH
makera Mathematica Wolfram Research..

15.IlocTpoenre  pacyETHOU MOAEIH B 3aBUCUMOCTH OT
BBIUHCIIUTEIBHBIX BO3MOKHOCTEH KOMITBIOTEPA.
16.Metononoruyeckue PUHLIUTIBI POEKTUPOBAHHUSI TAPaMETPOB

a’3pOra3zoBO3/YIIHBIX CMECEW B IIAXTaX.

17.001acTp NOpUMEHEHHS MPOTPAMMHBIX KOMILUIEKCOB JUIsSl pacyéra
MapaMeTPOB BO3AyXOPacIpeAeIeHUsI.

18.Teopusi KOMIBIOTEPHOTO  MOJEIUPOBAHUS  (PUINYECKUX MPOSBICHUN
TOPHOTO JIaBJICHUS U BO3AYIIHBIX TCUCHUM.

19.DyHK1MOHANEHBIE BO3MOXKHOCTH MTPOTPAMM CXEM BEHTHIISLIMH.

20.PacuéT napamMeTpoB AMHAMUYECKUX MPOSBICHUN TOPHOTO JIaBJICHHUS.
21.PacuéTHbie BO3MOKHOCTH IIPOrPaMMHBIX KOMIUIEKCOB "Bentumnsusa" u "Y napHas
BOJHA".

22 Ilporpammsbl pacuéTa HOPMAJIBHOTO M aBAPUITHOTO BO3yXOpacIpeieTICHH B
YTOJIBHOW MIAXTeE.

23.PacuéTt mapamMeTpoB yIapHBIX BO3AYIITHBIX BOJH M B3PIBOOE30MACHOTO PACCTOSHUS
HAaxO0KJICHUS JIOJCH.

24 Pacuét HOPMAIBHOTO ¥ aBapUHHOTO BO3IYyXOpACIIPEACICHHUS B YTOJIBHON IIaxTe.
25.ITapaMeTpbl yJapHBIX BO3IYIIHBIX BOJIH IPU aBAPUIHON CHUTYaIUH.
26.Crioco0s! (hopMupoBaHus pacu€THbIX Mojenel. [loctpoeHne cxem u pacu€THbIX
MOJEIEH.

2 . AHMMalMOHHBIE MOJIETN BBIYUCINUTENBHBIX BO3MOXKHOCTEH MPOrpaMMHBIX
xoMIiekcoB ANSY S.

28.MogenupoBaHue  3a1ad  TUAPOTA30JMHAMHKH  C UCIIOJIb30BAHUEM
coBpeMmeHHoro nakera ANSYS.

29.IIpoexTupoBaHre BEHTIWIAIMOHHBIX cHUCTEeM B makeTre <<MineFrame>>.
30.ITocTpoenue kapkacHBIX U OJIOYHBIX Mojeniel B makeTe <<MineFramey.
31.IIpuHnuIE! KOMITbIOTEPHOTO peuieHus NPUKJIAJHBIX 337a4.
32.®opmMupoBaHus TpauIecKoi U TEKCTOBON JOKYMCHTAIIHH.

33. AHUMAaIMOHHBIC MOJIETTN BBIYUCINTEIBHBIX BO3MOXKHOCTEH B MMaKETe
«MmeFramey.

34.06nacTh MPUMEHEHHS POTPAMMHOTO KOMIUTeKca "BeHTusiius maxt".
35.DyHKIMOHAJIbHBIE BO3MOXHOCTHU TI0 MOJIETTUPOBAHUIO CXEMbI BEHTHIISALIUU B
IIPOrPaAMMHOM KOMIUIEKCE.

36.Pacu€T Ta3000MIBPHOCTM W BEHTWISIIIMM OYUCTHBIX 3a00€B, pacuéT
Jiera3aluy maxTt, CUCTEMa pacyéra U KOHTPOJIS BEHTUISILUY IIAXT.

37.0CHOBHBIE CBEICHHMSI O CHCTEME MPOCKTUPOBAHUS W KOHTPOJIS
BEHTWJISILIUH.

38.ABTOMAaTH3AIMY BEHTUISILIUOHHBIX pACYETOB U KOHTPOJISI COCTaBa U KOJMYECTBA
BO3/lyXa B ILIAXTE.

39.0cHoBHBIE QyHKIMHU Tpadudeckoro penaktopa AutoCAD.

40.ITocTpoeHus MIOCKUX KOHTYPOB, CO3/IaHUE YEPTEKEU T€OMETPUUYECKUX TEN U
JeTanei Tuna <rejia BpalleHUs .
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41.Mcnonb3oBanuem rpadudeckoro makeroB AutoCAD u Autodesk Inventor.
42.Coznanue 3D mopneneit B AutoCAD. [TocTpoeHne BEHTHIISIIMOHHBIX CX€M T'OPHBIX
MNPEANPUATHNA C TOMOIIBIO OUOIHMOTEKH.

43.ITapameTprdaeckoe  MPOCKTUPOBAHHUE CXEM BEHTUJISIINU.

44 TlocTpoeHre BEHTUIISIIUOHHBIX CXEM U pacUETHBIX MOJIENEH AJIsl ONpeIeTICHUS
JUHAMUYECKHUX MPOSBICHUIA TOPHOTO AaBJieHUs B mporpaMmmHoM nakere AutoCAD.
45.KoMIbI0TEpHOE MOJICTIUPOBAHUE CXEM BEHTUJISALIMK MOJI3EMHBIX MPEANPUSITHIA.
46.BimsiHre TOPHO-TEOJOTHYECKUX YCIOBUM HA TIOCTPOCHUE CXEM BEHTHIIAIIMOHHBIX
CETEHN.

47.CTa"nnapThl XpaHEHUS! KOMITBIOTEPHBIX TAHHBIX U METO/bl PabOThI ¢ 6azamu
JTAHHBIX.

48.MopenvpoBaHue NpU MEPCIEKTUBHOM IJTAHUPOBAHUU HOBBIX

TOPU30HTOB IIAXT.

49 . TIpuHIUIIBI pacuéTa BEHTUIISIIMOHHBIX CETEeH.

50.Co3nanue kapKacHBIX MOjIeJIel TPOCTPAHCTBEHHBIX OOBHEKTOB.

51.bro4yHoe MoIETMPOBAaHUE MECTOPOKICHUM.

52 KommbroTepHOE MOJEIMPOBaHNEe (PU3HMUECKUX MPOIIECCOB (TYpOYIEHTHBIX
TCUCHUN).

53.KommnproTepHoe MoaenupoBanre GU3NIECKuX MpoieccoB (MHOTO(GA3HBIX CMECEH).
54.Pacu€T ycTOMYMBOCTU MPOBETPUBAHUS MIPU HAPYIIICHUN BEHTHIISIIIUOHHBIX
YCTPOMCTB.

55.PacuéT ycTtoMurBOCTH MPOBETPUBAHUS NIPH noxkape. Pacuér BpeMenu
pacrpocTpaHeHuUs MoxKapa.

56.PacuéT ecTeCTBEHHOM TITHU U TEIVIOBOU JICTIPECCHH.

57.Pacy€T KOHIIEHTpalIMii Ta3a B CETU TOPHBIX BHIPAOOTOK.

58.PacuéT BpemeHU U myTel pacpoCTpaHEHUS MOKaPHBIX Ta30B.

59.Pacuét nerazanmu maxr.

60.01o0pakeHne MO3HUIMH 1 TEKCTa TUTaHa JIMKBUIAIIUN aBapyil.

6.2. llIkana omeHWBaAHUS Pe3yJabTATOB TMPOMEKYTOUHOH aTTECTAIUM H
KPUTEPHH BHICTABJIEHHS OLIEHOK.

Ha 3auére c onieHKoi HCNONB3YyeTCs TPAIAUIIMOHHASI CUCTEMa KOHTPOJIS U
OIICHKH YCIIEBAEMOCTH 00YyUYarOIIUXCS.

Kputepun BbICTaBICHUS OLICHOK IO YETHIPEXOAIBHONW CUCTEME «OTIIMYHOY,
«XOPOIIIO», KYJAOBICTBOPUTEIBHOY, «HEYAOBICTBOPUTEIHHOY MPECTABICHBI B
Tabnwuiie 3.

Tabauma 3
dopma [Tokazarenu Kpurepuu BeicTaBIIeHHS OLIEHOK [Ikana olleHUBaHUS
KOHTPOJISI OILICHUBAHHUS
3a4éT ¢ NPaBUWIBHOCTh | OLEHKY  «OTJIMYHO»  3acily’KuBaeT | Beicokuuil ypoBeHb «5»
OLICHKOH Y MTOJIHOTA oOydaromuiics, OCBOMBIIMM 3HaHUA, (oTIHMYHO)
oTBETa yMEHUs, KOMITETEHIINH u
TEOPETUYECKUIT MaTepuain 6e3
po0esoB; BBINOJIHUBIINN BCE

3aJjaHusl, IPEAYCMOTPEHHBIE YUEOHBIM
IJIJAHOM Ha BBICOKOM KaueCTBEHHOM
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YpOBHE;  MPAaKTUYECKHE  HABBIKU
podheccCHoHATEHOTO PUMEHEHUS
OCBOCHHbIX 3HaHUH cHOPMHUPOBAHBI.

OLICHKY  «Xopomo»  3aciyxuBaeT | CpeaHuil ypoBeHb «4»

oOyyaromuiics, MPaKTUYECKU (xopor10)
MOJHOCTBIO OCBOHMBIIMM  3HaHMS,
YMEHUS, KOMITCTECHITHH u

TEOPETUYECKHI MaTtepuas, ydeOHbIC
3a7aHus HE OLIEHEHBI MaKCHMaJbHBIM
YpuCcJIOM ~ OaJuloB, B OCHOBHOM
c(hOpMHPOBaJT IPAKTHYSCKHUE HABBIKH.

OIICHKY «y/IOBJIETBOPUTENBbHO» | [loporoseiil ypoBeHb
3aCIy’KUBaeT oOyJaromuiics, «3»

YaCTUYHO C TpoOesaMu OCBOMBINUHK | (YAOBICTBOPUTEIIBHO)
3HaHUA, YMCHI/ISI, KOMIICTCHIOUU U
TEOPETUYECKHI MaTepuay, MHOTHE
yueOHbIe 3a1aHus TMOO HE BBIMOJIHUII,
JIMOO0 OHM OLIEHEHBI YHCJIOM OaJLIoB

ONM3KUM K MUHHMAaJIbHOMY,

HEKOTOPBIC TPAKTHYECKUE HABBIKH HE

c(hopMUPOBaHBI.

OLICHKY «HEYIOBJICTBOPUTEIHHO» | MUHHMAILHBIN YPOBCHD
3aciy)kMBaeT  OOydarommicsi,  HE «2»
OCBOUBIIINN 3HaHUS, yMEHHUSs, | (HEeYIOBICTBOPUTEIHHO)

KOMIICTCHIIMK W TEOPETUYCCKUU
Marepual, ydeOHbIe 3aJaHus He
BBITIOJTHII, TIPAKTUYECKUE HABBIKH HE
c(hopMUPOBaHBI.

7. PecypcHoe o0ecnieyenne qucuuiiuabl  «KoMnboTepHoe Moae1upoBaHue
a3pora3oIMHAMMYECKHX MPOLECCOB B HIAXTAX»

7.1. JIMUEH3MOHHOe M CBOOOJHO pacnpocTpaHsieMoOe TMPorpaMMHOe
o0ecreuenue

[lepedyeHb MUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOTO MIPOTPAMMHOTO
00eCIeYeHHsI, B TOM YHUCJIC OTEYECTBEHHOTO TIPOU3BO/ICTBA:
- Astra Linux Common Edition penu3 Open [I10-25B-603] - OneparmonHas

cuctema obmiero HazHadeHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EgmHom peectpe poccuiickux mnporpamMm Jyis
9JIEKTPOHHBIX BBIYMCIIUTEIBHBIX MAIlUH 1 0a3 JaHHbIX - 4433]

- Slunexc Bpaysep mis opranusanuii (Oecriathbiid pyukimonan) [[10-C52-373]
- bpaysep mo3Bossier oOmaTecs ¢ ['0JI0COBBIM TTOMOITHUKOM AJHCON, QUIbTpyeT
peknamMy, 3amuuiaeT auuHble naHHble. [becratHas. Homep B Enmnom peectpe
POCCHICKHX MPOTPaMM IS DJICKTPOHHBIX BBIYMCIUTEILHBIX MAIluH U 0a3 JaHHBIX -
3722]

- MoitO¢duc O6pazoBanue [[10-41B-124] - [losnHbI KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JOKYMEHTOB M D3JIEKTPOHHBIX TaOJIMIl, a TaKKe WHCTPYMEHTaApUi IS
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paboTel ¢ rpadguueckumu npeszeHtanusamMu [CBoboaHO pacnpocrpansiemoe. Homep B
EnnHoM peectpe poCCUICKUX MPOrpaMM Ui SJIEKTPOHHBIX BBIYMCINTEIbHBIX MALIUH
u 0a3 JaHHBIX - 4557]

- nanoCAD - JIByx- u TpéxMmepHas cHCTEMa AaBTOMAaTU3UPOBAHHOTO
IIPOECKTUPOBAHUS U YEPUEHHUS .

7.2. IIpodeccnonanbHbie 0a3bl JAHHBIX U MH(POPMALMOHHbIE CTIPABOYHbIE
CHCTEMbI

[IpeaycmoTpeH BbIXoA B Tio0alibHyI0 ceTh Internet, uro gaeT BO3MOXKHOCTD
UCIIOJIb30BaTh

- http://magbvt.ru/jornal.html;

- https://www.prj-exp.ru/gost/gost 34-003-90.php

7.3 JIuteparypa

OcHoBHas JuTeparypa:

1. ®egoposa H.H. MoaenupoBanne ruaporazoauHaMmuiyeckux mpoueccon B [IK
ANSYS 17.0 [DnextponHsbIit pecypce] : yueoHoe nmocodue / H.H. ®enopona, C.A.
Banerep, }0.B. 3axapoBa. — D1eKTpoH. TeKCTOBbIE AaHHbIe. — HoBOCHOMpCK:
HoBocubupckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIN YHUBEPCUTET
(CubcTpun), 2016. — 169 ¢. — 978-5-7795-0798-1. — Pexxum nocryma:
http://www.iprbookshop.ru/68793.html

JlonoiHUTEIbHAS JIUTepaTypa:

1.bacoB K.A. I'padpuueckuii uarepdeiic komrmuekca ANSY'S [Dnexkrponnsiii pecypc] /
K.A. bacoB. — DneKkTpoH. TekcToBbIe AaHHble. — CapartoB: [IpodobpazoBanue, 2017.
— 239 c. — 978-5-4488-0061-0. — Pexxum gocryma:
http://www.iprbookshop.ru/63587.html

2.bacoB K.A. ANSYS [DnexTpoHHBI# pecypc] : cripaBoYHHK Tosib3oBaTes / K.A.
bacoB. — DnekTpoH. TekcToBbie faHHble. — CapatoB: [IpodobpazoBanue, 2017. —
640 c. — 978-5-4488-0064-1. — Pexxum gocryra:
http://www.iprbookshop.ru/63588.htmi

3.10aun K.A. ABromaTu3zanus npoekTupoBanus ¢ npumeHenrem Autodesk Inventor
2012 [DnexTpoHHbIi pecypc] : yueoHoe nocodue / K.A. KOmauH.

DNEeKTpOH. TEKCTOBbIE AaHHbIe. — benropo: bearopoackuii rocy1apcTBEHHBII
TexHosornueckuit yuusepcurer uMm. B.I'. lllyxosa, ObC ACB, 2013. — 129 c. —
2227-8397. — Pexwum nocryma: http://www.iprbookshop.ru/28870.html

4. Anuesa H.IL. Tloctpoenue mojeneit U co3laHNe YePTEKEH JieTalield B CUCTEME
Autodesk Inventor [DnexkTpoHHbIN pecypc]: yueoHoe mocodue / H.I1. Anuesa, I1.A.
Kypbenko, JI.C. CenueHkoBa. — DIEKTPOH. TEKCTOBbIE JaHHbIe. — CapaTos:
[Ipodobpazosanue, 2017. — 112 ¢. — 978-5-4488-0115-0. — Pexxum nocryma:
http://www.iprbookshop.ru/63949.html
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5.A606acoB 1.b. Co3naem ueptexu Ha koMibioTepe B AutoCAD 2012 [D5neKTpOoHHBIM
pecypc] / N.b. A66acoB. — DNEKTPOH. TEKCTOBbIE aHHbIe. — CapaTos:
[Tpodobpazosanue, 2017. — 136 ¢. — 978-5-4488-0126-6. — Pexxum nocryma:
http://www.iprbookshop.ru/63957.html

6.Ymaxos /.M. Beenenue B matematuueckue ocHOBbI CAIIP [DnexTpoHHbIi
pecypc]: kypc nekmuii / JI.M. YiakoB. — DIIeKTpOH. TEKCTOBbBIE TaHHbIE. — CapaToB:
[Tpodobpazosanue, 2017. — 208 ¢. — 978-5-4488-0098-6. — Pexxum nocryma:
http://www.iprbookshop.ru/63818.html

7.KomnbrorepHas reoMetpust [ neKTpoHHbIN pecypc] : mpakTukyM / A.O. VIBaHOB [u
Ip.]. — DIEKTpoH. TeKCTOBbIE NaHHbIe. — M. : UHTepHeT-YHUBEpCUTET
Nudopmanmonnsix Texnonorut (MHTYUT), 2016. — 489 c. — 978-5-9556-0117-5.
Pexxum nocryma: http://www.iprbookshop.ru/62814.html

8.ComoBseB H.A. BBegieHure B mporpaMMHYIO HH)KCHEPHIO [ DIIEKTPOHHBIN pecypc]:
yueoHoe nocobue / H.A. ConoBbeB, JI.A. FOpkeBckas. — DIEKTPOH. TEKCTOBBIC
nanHble. — OpeHOypr: OpenOyprckuii rocynapctBeHnbiil yuusepeuret, 9bC ACB,
2017. — 112 ¢. — 978-5-7410-1685-5. — Pexum gocryma:
http://www.iprbookshop.ru/71267.html

9.lllernona E.I'. Kypcosas pabota o nucuuruinue «lIpumenenne 3BM B reonorum»
[DnexTpoHHbI pecypc]: yuedHnoe nocooue / E.I'. IllernoBa. — DneKTpoH. TEKCTOBBIC
nanubie. — OpeHOypr: OpenOyprckuii rocynapctsennbiit yuuepeuret, 9bC ACB,
2016. — 101 c. — 978-5-7410-1485-1. — Pexum gocryma:
http://www.iprbookshop.ru/61892.htmi

7.4 MarepuajibHO-TEXHUYECKOe 00ecredeHue TUCIUIIIHMHBI

Jlmst  MaTtepuaabHO-TEXHUYECKOTO OOeCIeUeHUsT AWCHHWIUIMHBI Ha  Psfc
MPAKTUYCCKUX 3aHATHHA HCIOJB3YeTCs] KOMIBIOTEPHBIM Kitacc, 000PYIOBaHHBIM
nepcoHabHEIMU DOBM, 00beIMHEHHBIMHA B JIOKAIBHYIO BBIUHMCIUTEIBHYIO CETh H
UMEIOIIIUMH JTOCTYTI K ceTn IHTepHeT.

Jlyist 0Oy9YeHUS 110 TUCITUTIIIMHE TaK)Ke UCTIONB3YIOTCS CIASAYIONINE TEXHUICCKUE
CpelcTBa 00yUYeHUS:

1. MynbTUMEANIHBINA TPOEKTOP.
2. llepcoHanbHbIE KOMIBIOTEPHI.
3. HuTepakTuBHAs MOCKA.

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpedoBanusmu O®I'OC BO mno
HamnpasyieHuto noarotoBku 21.05.04 «I'opHoe neno», HampapieHue (Mpodusib)
"TexHonoruueckasi 6€30MacHOCTh U TOpHOCTIAcaTelIbHOE Je0".

ABTop: Huxonammx C.1O.
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