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1. I_Ie.]'ll/l H 3aJa9Y1 JUCHUITIINHBI «KOMHLIOTCPHOQ MOJ€CJIUPOBAHUE
AIPOora’oIMHAMHUICCKHUX NMPOUECCOB B HIaxTax»

Ileau ocBOeHUSI TUCHMIIIIMHBI.

* IproOpeTEHNE 00YIAIOIUMHUCS TEOPETUUCCKUX 3HAHHI 110 OCHOBAM HCIIOJIb30BAHMUS
HMH(MOPMAIMOHHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHIA B MHKEHEPHOU [EITEIBHOCTH, CPEICTBAM
M crocobaM KOMIBIOTEPHOTO MOJCIMPOBAHUS, a TaKKe MO OCHOBAM TCOPHM HAay4YHBIX
HCCIe0BaHUM;

* OpHOOpeTeHHE MPAKTHYECKUX HABBIKOB IO PEHICHHIO Psa B3aWMOCBS3aHHBIX
TEOPETUUCCKUX U MPAKTHYCCKUX 3a/1a4, B TOM YHCIE: O3HAKOMIICHHE C MPOrPaMMHBIMU
NPOAYKTAaMH  JJIsl  MOJCIMPOBAHUS ~ MECTOPOKACHHUN  TOJIC3HBIX  HMCKOMAEMBIX U
GopmupyroIIerocs: BHIpabOTaHHOTO MPOCTPAHCTBA, MOCTPOCHHUSI CXEM BEHTUIISIIUH IIAXTHI,
OMpENICIICHUs] PACYETHBIX IAPaMETPOB TMOTPEOHOCTH BO3IyXa, MNPOBEICHHE HAYYHBIX
HCCIIEIOBAHUH B 00J1aCTH pa3pabOTKH MECTOPOKICHHUH MOJIE3HBIX HCKOTAEMBbIX;

* O03HAaKOMJICHHME C OCHOBHBIMHM (YHKUMSIMH TPOrPaMMHBIX CpPEIACTB IO
IPOEKTUPOBAHUIO (pacuéTy) BEHTWIALMH U OINpPEAENICHUIO ONAaCHBIX 30H JMHAMHYECKOIO
IPOSIBIICHUS TOPHOTO JI€JIa;

* MpUOOpETeHHE NPAKTUUYECKMX HABBIKOB M0 pa3pabOTKE CXEM BEHTWISLUU H
Jerasaliy  [IaxT, MOJEIMPOBAHHIO  A3POTa30JAWHAMHUYECKUX  IPOIECCOB  TOPHOIO
IPEATNPHATHS.

B mpomecce ocBoeHuss AUCHUIUIMHBI «KoMnblOTepHOE MOAeJHPOBAHHE
ajpora3oMHAMHYECKHUX MPOLECCOB B maxrax» oOydarmuiics ¢GopMHUPYET W
JEMOHCTPUPYET HOPMATHUBHO 3a/laHHbIC YHHUBEpCAJIbHBbIE M TMPodecCHoHATbHbIC
KoMIieTeHuu (Tabnuna 1).

Ilepeyenb KoMIeTeHU M, (POPMUPYEMBIX B IIPoLecCe U3YUYCHH S
AucUMIIMHBI « KoMIbOTEpHOE MOIeIMPOBaHHE a3POra30AMHAMMYECKUX
NMPOLECCOB B IIAXTAX)»

Tabnuua 1
Komnerenuuu Conepxanue
YK-2 CrniocobeH ynpaBisTh IPOEKTOM Ha BCEX dTalax ero )HU3HEHHOT0 LKA
YK-3 Crnioco0OeH OpraHn30BbIBaTh U PyKOBOAUTH paOOTOM KOMaH/Ibl, BEIpadbaThIBast
KOMaHHYIO CTPATErHio AJIsl JOCTUKEHUSI TOCTABJIEHHOM L€
YK-6 Crnioco0eH ompenensaTh U pealn30BbIBaTh IPUOPUTETHI COOCTBEHHOM

JCATCIIBHOCTH 1 CIIOCOOEI e¢ COBCPHICHCTBOBAHNA Ha OCHOBC CAMOOIICHKHU 1
O6pa3OBaHI/I$I B T€UEHHUE BCEH KU3HU

[K-3 CrniocobeH KOOpIMHUPOBATEH PabOTY, HAMIPABIECHHYIO Ha MPEAYIPEkKACHNE
aBapuil Ha OTTACHOM MPOU3BOJCTBEHHOM OOBEKTE, IUIAHUPOBATH MEPOIPUSATHS
1 OCYILECTBIISTh OPTaHU3alMI0 paboT MO JOKAIU3alluy aBapuil U JIMKBUAALNU
WX TOCJIECTBUIN HAa OCHOBE CUCTEMHOIO MOJIX0/1a, PYKOBOJIUTh paboTOM
CTPYKTYPHBIX TOJpa3iesieHuil, MpodeccruoHalIbHbIX aBapHITHO-CrIacaTeNbHbIX

(hopMHPOBaHUH.




3agaun aucuuminHbl «KoMnbloTepHoe MoJe/IMpoOBaHHE a3POra3oIMHAMHYECKUX
NMPOIECCOB B IIAXTAX»:

- 03HAKOMHTBCS C TEPMUHOJOTHEH M TPHUHIUIAMH TOCTPOCHHUS KOMITBIOTEPHBIX
MoJIeNIel a3pOTra30IMHAMUYECKHX TTPOIIECCOB;

- U3y4UTh METOIbl MAaTEMAaTHYECKOTO ONUCAaHUS (U3HMUSCKUX TIPOIECCOB TMPH
NPOM3BOJICTBE TOPHBIX pPAa0OT W TIPUHIMIBI TIOCTPOCHHS MATEMATHYECKUX MOJIEIIeH
MECTOPOXKICHHIA,

- YMETh YHTaTh KOMITBIOTEPHBIC TIPOCTPAHCTBCHHBIE MOICIH TOPHOTEOMETPHUICCKUX
0O0BEKTOB;

- M3YYHTh IPOTPAMMHBIE MOIYJIH JIJISl PEIICHHUS OTACIBHBIX 3a/1a4 BEHTHWISALNY MAXT U
JTUHAMHYCCKUX TIPOSBICHUIA TOPHOTO JAaBIICHUS;

- YMETh pemaTh MPAKTHYECKUE 3aJa4d aBTOMATH3WPOBAHHOTO MPOCKTHPOBAHUS
a’pOTa30IMHAMUYECKUX TPOIIECCOB B MIAXTAX;

- YMETh IPUMEHITh METOJIBI MATEMATHYECKOTO aHAIIN3a TIPU PEIICHIUN MHXCHEPHBIX
3a/1ay;

- YMETh TPHUMCHITh KOMIBIOTEPHYIO TEXHUKY W HH(POPMAIMOHHBIC TEXHOJIOTHU B
cBOEH MPOQeCCHOHATBHOMN AESITEIHHOCTH.

2. [lepeyeHb NJIAHUPYEMBIX Pe3yabTATOB 00yUeHHUS TUCUUIIMHBI
«KoMnbloTepHoe MoeJiIMpoBaHUEe a3POra30JUHAMUYECKHX MPOIECCOB B
IAXTaX», COOTHECEHHBIX C MJIAHUPYEMbIMH Pe3yJIbTATAMU OCBOEHUS
o0pa3oBaTe/IbHOM NMPOrpaMMbl

[lepeyeHb  IUTAHMPYEMBIX  PE3yJNbTATOB  OOYyYEHHS] 1O  JIUCHUILIMHBI
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJIbTaTaMH OCBOEHHUS 00pa30BaTEIbHOM
IPOrpaMMBbl, IPEACTABIICH B TaOIMIIE 2.

Tabnuua 2 - [Inanupyemble 3aa4i U pe3yaIbTaThl 00yUeHUs

[Tnanupyemsblie pe3yabTaThl O0y4eHHUS 110

NuaukaTopbl JOCTUKEHUS KOMIIETEHIINU
JTUCHUTLINHE

YHI/IBepcaJIbHaH KOMIICTCHIIUA

VK-2.1. 3Haer HeoOXOoAWMBIE JUIA | 3HAET

OCYLIECTBICHUS npo(eCCUOHANBHOM | cOCTaB, (DYHKIIMUA U KOHKPETHBIC
JESITeIbHOCTH  NPaBOBbIE  HOPMBI U | BO3MOXKHOCTH CIIPaBOYHO-
METOAOJIOTMYECKHE OCHOBBI MPHUHATHUS | HHOOPMAIHOHHBIX,

yIPaBICHYECKOTO PEIICHUSI. MH(POPMALIMOHHO-TIOUCKOBBIX CUCTEM U
CUCTEM MOAJEP>KKU MPUHSITHS
AKCIIEPTHBIX PEHICHUIN

MCTOJOB OLICHKHA TCXHOJIOTHYHOCTHU

OTpabOTKHU 3anacoB MOJIE3HBIX
HCKOTIAaeMBIX B Pa3JIMYHbBIX
TOPHO-TEOJIOTMYECKUX YCIOBUSIX

VK-2.2. Ymeer aHAJIU3UPOBATh | YMeEET




aJIbTEPHATUBHbBIE BAPUAHTBI PEILICHUN JUIsI
JOCTHKEHNsT HAMEYEHHBIX PpE3yJIbTATOB;
pa3pabatbIBaTh IUIaH, OINPENEIATh
LIEJIEBBIC JTaIbI U OCHOBHBIE
HampaBJIeHUs padoT.

UCIIOJIb30BaTh COBPEMEHHBIE
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE

TEXHOJIOTMH B  IIPOLECCE  pelLICHUsd
Hay4YHO-TEXHUYECKUX U NIPOEKTHBIX 3a1a4

VK-2.3. Bnageer MeToauKaMu
pa3pabOTKH IENIN U 33]1a4 IPOEKTa;
METOJIJaMU OLIEHKHU MPOAOTIKUTEILHOCTH
Y CTOUMOCTH MIPOEKTA, a TAKXKE
NOTPeOHOCTH B pecypcax.

Bnaneer

HaBpikamMy HCIIOIB30BaTh COBPEMEHHBIE
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE

TEXHOJOTMH B  IIPOLIECCE  PELICHUS
HAay4YHO-TEXHUYECKUX U MPOEKTHBIX 3a]1a4

Haspikamu KOJINYECTBEHHOM 151
KaueCTBEHHOU OILICHKHU KauyecTBa
JIOOBITOTO CHIPbS
VYK-3.1. 3naer tumnonoruto u ¢GakTtopsl | 3HAET
dbopmupoBaHUs KOMaH[I, CIOCOOBI | OCHOB ~ TEXHOJIOTMM  TIOCTPOCHHUS U
COLMAJIBHOIO  B3aMMOJCHCTBUA; LEIH, | GYHKIIMOHATBHBIX BO3MOXHOCTEH ACY
3amaud,  (QYHKOUA U CTPYKTYpy
VIOPABJICHMS; OpraHU3alydi0 M  CTHJIb
P a6OTH PYKOBOZHUTCIA, - COOTHOMICHUE | o norpist aBapHIfHBIX | CIIACATEIIBHBIX
nemen M- CpeAcIB B MOp aHBHOPT pabor Ha O0O0BEKTaxX HAa3eMHOTO U
ACATCITLHOCTH COTPYAHUKOB, | 1o 13eMmHOro  KOMIIEKCa,  3MaHMA U
HPaBCTBEHHBIE OTHOIIECHUS B CITY>KEOHOM COOpYKEHHA MHHEDATBHO-CHPBEBOTO

KOJUIEKTUBE (Ha4aJbHUK — MMOJYMHEHHBIN,
B3aMMOOTHOIICHUS MEXKTY
COTPYJHUKAMHU); CIY>KEOHBIM  JTHUKET:
OCHOBHBIC  TMPUHIMUIBI W (POpMBI,
yOpaBJICHHE  pUCKAMH,  YIpaBICHUE
KOH(DJIUKTaMH;  CHCTEeMY  MOTHUBAIIUU
Tpyna, CTUMYJIMPOBAHUE
CIY>KEOHO-TPY/IOBOM  AKTUBHOCTU U
BOCITUTAHUE TIOTYNHEHHBIX.

KOMITJIEKCAa, a TaKKe Ha TPAHCTIOPTHBIX
o0BeKTax

VK-3.2. VYmeer peictBoBaTh B AyXe
COTPYAHUYECTBA; IPUHUMATh PEIICHUS C
co0uII0IeHuEM MOPaJIbHO-3THYECKHUX
IPUHIUIIOB U HOPM B3aUMOOTHOLIEHUS B
KOJUIEKTUBE; MPOSIBIATh YBAXKEHUE K
MHEHUIO U KYJIBTYpE IPYTUX; ONPEAEIATh
nenu W paboTrath B HANpPaBIICHUU
JUYHOCTHOTO M MPO(PecCHOHATBHOTO
pocra.

VYmMmeer

MPOTPaAaMMHOTO u
obOecrieuenust AC

TCXHHUYCCKOI'O

OLICHMBATh MOpPAXKAIOIIKME (PaKTOPbl MPHU
BO3HUKHOBEHUHU YpE3BbIYANHBIX
CUTyaluu

VYK-3.3. Biaxgeer HaBBIKaMu
pacrpeneneHus pojier B yCIOBUAX
KOMAaHIHOT'O B3aUMOJIEUCTBUSA; METOAAMU

Bnaneer

Hasrsikamu
CIEIAATU3UPOBAHHBIX

HCIIOJIb30BAHUs
ITPOrPAMMHBIX




OLICHKM CBOMX JIEUCTBUM, INTAHUPOBAHUA | MOAYJIEM i1  CHCTEM  YNPABJICHUS

Y YIPABJIEHUS BPEMEHEM. IIPOU3BOJICTBOM
Hagbikamu pa3paboTku 3aIUATHI
paboTaromumx oT HEraTUBHOTO
BO3JICHCTBHS TEXHOJIOTHYECKHUX
IIPOLIECCOB M IIPOU3BOJCTB B ABAPUIMHBIX
CUTYalMSIX

VK-6.1. 3Haer

3HaTh: OCHOBHBIE MTPUEMBI YPPEKTUBHOTO
yIpaBJIeHUS] COOCTBEHHBIM BPEMEHEM,;
3/10pOBbeCcOEpEKEHNE) CAMOPa3BUTUS Ha
OCHOBE

IPUHLIUIIOB 00pa30BaHUs B TEUEHHE BCEHl
AKU3ZHU

OCHOBHBIE METOJAMKN CAMOKOHTPOJIA,
caMOpa3BUTHA U CaMOOOpa30BaHuUs Ha
IPOTSKEHUH BCEU JKHU3HMU.

[IpoexTHbIe peleHus it 00eceYeHs
3aIlIATHI YEIOBEKA OT OMACHBIX U BPETHBIX
(baKTOpOB MPOU3BOJICTBEHHOU CPEIb
TOPHBIX MPEANPUATUN

YK-6.2.

YMmeTh: 3hPeKTUBHO TIIAHUPOBATH U
KOHTPOJMPOBATh COOCTBEHHOE BPEMS;
UCIT0JIb30BaTh METO/IbI CAMOPETYJISILIUH,
CaMOpPAa3BUTHS U CaMOOOYUEHHUSI.

YmMmeer
BBIOWpATh OIITUMAJILHBIE
TEXHOJIOTUYECKHUE pelieHus VIS

0e301acHOro BeACHUs TOPHBIX pabOT

VK-6.3. Bnaneer
Bnaners: MeToaMu ynpaBiieHUs HaBbikaMu BBINOJIHEHUSI HWHKEHEPHBIX
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSMHU | pacyETOB npu BBITIOJIHCHUU
IPUOOPETEHUS, UCIIOIB30BAHUS U npodeCCUOHANIBHBIX 3aJ1a4
OOHOBJICHUS COITMOKYILTYPHBIX U
npo¢eCCUOHANIbHBIX 3HAHUHN, YMEHUH 1
HaBBIKOB; METOJIMKAMH CAMOPA3BUTHUS U
caM000pa30BaHMs B TCUCHHE BCEH JKU3HU.
IIpodeccuonaibHAsA KOMIIETEHUMS
IIK-3.1. 3HaTh: OCHOBHBIC METOIbI U 3Haer
CITOCOOBI MMPOTHO3UPOBAHHUS OITACHBIX
OCHOBHBIC METO/IBI n CITOCOOBI

SABJICHUM, TPUEMBI JINKBUIALINU
MOCJIC/ICTBUI aBapuii U KatacTpod;
OpraHU3ALMI0 TOPHO-CIIACATEIBHOTO
Jiena, CracaTebHy0 TEXHUKY U IPaBHIIa
ee DKCIUTyaTaluu; cenuPuky padoT u
CTPYKTYpPY NpohecCHOHATbHBIX
aBapUKUHO-CIIACATEIIbHBIX
bopMHpOBaHUH.

IIPOTrHO3UPOBAHUA OIIACHBIX SIBJICHUM




[1K-3.2. YMeTb: aHaIM3UpOBaTh U YMmeet
KIaccupuipoBaTh paznuunsie YC;
(opMyIHMpOBAThH 33]1a4H I10
npenynpexaennto YC B ycaoBHsIX

COBPEMEHHOT'0 TOPHOTO MPOM3BOJICTBA U
KOOPJUHUPOBATH X BBITIOJTHEHHUE,
000CHOBBIBAaTh MH)KCHEPHBIC PEIISHUS T10
0€30MacHOCTH BEICHUS TOPHBIX padoT;
MOJIb30BAThCS CPEICTBAMU
WHJIMBUAYAJHOU 3alIUThI U MpUOOpaMu
KOHTPOJIsI 00OCTAHOBKH TIPH aBapUUHBIX
CUTYyAalUsIX; MPOU3BOAUTH HEOOXOIUMBbIEC
pacueTsl P CIACEHUU JIIOAEH U
JmKBUmanuu mnociaeacteuil YC

aHAIM3UpPOBaTh M KIACCH(PHUIMPOBATH
pasnuunbsie YC; GopmynupoBath 3amauu
no npeaynpexacHuio YC B ycrmoBusax
COBPEMEHHOI'0 TOPHOTO ITPOU3BOJCTBA U
KOOPIMHHUPOBaTb  MX  BBIIOJIHEHHUE,
00OCHOBBIBaTh UH)XEHEPHBIE PEIICHUS I10
0€3011acCHOCTH BEJICHUS TOPHBIX padoT

I1K-3.3. BaaneTs: MeTO1aMH Brnaneer

poeCCUOHAIBHON JIEITEIBHOCTH C

1eJIb0 o0ecrieueHus 0€3011acHOCTH METOAAMHU podecCHOHATBHOM
PabOTAIONIMX U 3ALIUTHI OKPYKarOIIECH JICITCIIBHOCTH C IIENbI0  OO0ECIICUCHUS
Cpeabl; HABbIKaMH BECJICHUA 0€30MacHOCTH PabOTAIOIIUX W 3alUTHI
aBapUHO-CIIacaTeIbHBIX PaboT B OKPY’KaroIIeh CpeIbl

YCIOBUSX YPE3BbIYANHBIX CUTyallul C
1ebI0 o0ecrneueHns 0€30MacHOCTH
NIEPCOHANA, JIOKAJIM3ALMH U JTUKBUAALNH
aBapuy; HaBbIKAMH OKa3aHUs NEPBOU
MOMOILY TOCTPaJaBIIUM B
YPE3BbIYANHBIX CUTYaLIHSIX.

3. Mecto nucuuminnabl « KoMnbroTepHoe MoIeTUPOBAHHME
a3pora3oIMHAMMYECKHX MPOLEcCOB B mIaxTax» B cTrpykrype OOII

Jucuunirza «KoMIIBIOTEPHOE MOJEIMPOBAHUE A3POTra30IMHAMHYECKUX
MpOILIECCOB B  IMaxTax» BXOAUT B 4YacTh, (HOPMHUPYEMYIO YYaCTHUKAMHU
oOpa3oBarenbHbIX OTHOWIEHUWH 1o crnenuanbHoctd 21.05.04 «l'opHoe genow,
HampaBieHue (mpoduns) "TexHonormdeckas 0€30MACHOCTh U TOPHOCIACATEIHLHOE
nemno”
4. CTpyKTypa U coaepxanue ydeOHoi rucuuiinibl « KomnbrorepHoe

MOACIUPOBAHME AIPOTra3soIMHAMMUYICCKUX IMTPOIECCOB B
maxrax»




OO6mr1ast Tpy10EMKOCTD TUCITUTIIIMHBI COCTABISET 4 3a4E€THBIX eMUHUIIBI - 144
yaca.

4.1 Oo0bem AUCIHUIIHHBI «KoMnbrorepHoe MoOJeJIMpoBaHue
a3pOorazoAUHAMHMYECKMX MPOLECCOB B MIAXTaX» W BHAbI Y4eOHOH padoThbl AJs
04HOI1 (popMBbI 00yUECHUSA

TpynoemkocTh
. o
By yHeOHOH paboTL: 3.e. qac. ceMecTpam
A

OO0m1ast TPyJ0EMKOCTh AUCIHUIUIMHBI IO Y4€OHOMY TUTaHy 4 144 144
KonrakTHas padora 72 72
AynuTOpHBIE 3aHSTHUS:
Jlexkumu 28 28
[IpakTuyeckue 3aHATUS 32 32
JlaboparopHbie pabOTHI 12 12
Koncynbranuu nepes 35K3aMeHOM
CamocrosiTeqibHasi padoTa 72 72
B TOM YHCIJIE!
KypcoBasi pabora (IpOeKT)
3auéT c oueHKoil *

4.2. Paznennbl yueOHOH qucuiuinabl «Kk KoMnbroTepHOE MOdeTUPOBAHE
a3porazoAMHAMHUYECKHUX MPOIECCOB B IIAXTAX» U BUAbI 3aHATHH ouHas dopma
o0y4yenus (5,5 jer)

KosimuyecTBO 4acoB o BHIaM
3aHATHI, B TOM YHCJIe -
MpaKTH4YeCKas nonm'romca* g
L=}
] = 2 = g
g | 5| 2z |8
HaumenoBanue g 3 2 8 g 2 Z
Ne n/m - = b & ° = =] =
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1 2 3 4 5 6 7 181 9 10
Cemectp 9
Tema 1. OcHOBHBIE — TPOrpaMMHbIC 8
KOMILIEKCHI JI9  MOJCSIMPOBAHUS
1 A AACIHD 221 6 | 4 4
a’porazoJMHAMHUUECKUX TPOILIECCOB B
mraxrax
5 Tema No2. TIporpaMMHBIif KOMIUIEKC o4 | 6 4 4 10
"Bentwsiius" u "Y napHas BoaHa"




3 Tema 3. TIporpaMMHBIiH KOMILIEKC 4 5 16
"ANSYS" 26
4 Tema 4. IIporpaMMHBIM KOMIUIEKC 18| a4 5 12
"MineFrame"
5 Tema 5. TIporpaMMHBIi KOMIUTEKC 26 | 4 6 4 12
"BenTmsmus maxt"
Tema 6. Ilocrtpoenue cereil ¢ 14
6 |TOMOIIBIO CHCTEM | 54 | 4 4
aBTOMATH3HPOBAHHOTO
HPOEKTHPOBAHHMS
3a4ér ¢ oneHkoit 4 4
HToro 144 | 28 | 32 12 12

4.3. Conep:kanue nucuuniinuabl «k KoMnboTepHoe MogeIupoBaHue
a3pora3oIMHAMMYECKHX MPOLECCOB B HIAXTAX»

Tema 1. OcHOBHBIE POrPaMMHBbI€ KOMILIEKCHI /ISl MOJAEJTUPOBAHUS
a’porazoUHAMHYeCKHX MpoueccoB B maxTax OCHOBHBIC BOITPOCH! TEMBI:
Jleknusi. O61acTh MPUMEHEHHUS MMPOTPAMMHBIX KOMIUIEKCOB JIJISI MOJICITUPOBAHUS
TUHAMHAYECKHUX TIPOIIECCOB HA TOPHBIX MpeanpuaTusx. [Ipuamumsr popmupoBanms
pPacdYE€THBIX MOJIeTIEH TIPOTPaMM ISl JMHAMHUYECKOTO aHAIH3a.

OcCHOBHBIEC MPOTPAMMHBIE KOMIUIEKCHI JIJIS1 MOJICITUPOBAHUS THHAMHUYIECCKUX
npoiieccoB. [IpUHIUTIBI KOMIIBIOTEPHOTO PELICHUs MPUKIAIHBIX 3a]1a4 U CPEJICTBA
JTUHAMUYECKOTO aHaJIn3a.

Pacuérnbie BO3MOXXHOCTH TPOTPAMMHBIX KOMITJIEKCOB JJIsl IMHAMHYECKOTO aHAJIH3a.
[ToHsITHS MOAATIBHOTO, CIEKTPATILHOTO, TAPMOHMYECKOTO pacuéTta. Meton
JTUHAMHYECKUX MOAKOHCTPYKIHH (CMS).

3amaun MHOTOIIETIEBOTO porpaMMHoro makera MineFrame. 3agaun MHOTOIIETIEBOTO
nporpammHoro nakera Datamine Studio. 3aiauu MHOTOIIEIEBOTO MPOTPAMMHOTO
naketa Micromine. 3ajiaud MHOTOIIEJIEBOTO MpOrpaMMHOTo naketa Gems u Surpac.
CpaBHEHHE MOJACTUPOBAHUS THHAMHYECKHUX MTPOIIECCOB HA PA3IMUHBIX TPOTPAMMHBIX
MPOTYKTaX.

JlaGopaTopHO-IPaKTHYECKOE 3aHATHE

[TpuHIMTIBI 1 32/1a91 MHOTOIIEJIEBBIX TPOTPAMMHBIX MTPOIYKTOB, TPUMECHIEMBIX Ha
TOPHOM TIpon3BoJicTBE. [IpuMepsl TMHAMUYECKUX PacUETOB.

AHHUMAaIMOHHBIE MOJIETTU BHIYUCIUTEIHHBIX BOBMOXXHOCTEH MPOTPAMMHBIX
KOMITJIEKCOB.

CamocrosiTenbHast paboTa

dopMupoBaHUE U U3yUYCHUE TPAHUYHBIX YCIOBUI MPOrPaMMHBIX TIPOTYKTOB.
W3y4yeHune BEIYUCTUTEIBHBIX, TPAQUUECKUX, TMHAMUYECKUX U aHUMAIIHOHHBIX
BO3MOXHOCTeH makera Mathematica Wolfram Research.

Omnpenenenne 3aBUCUMOCTEH MOCTPOCHUS PACYETHON MOACIH OT BBIUYUCITUTEIHHBIX
BO3MO>KHOCTEN KOMITBIOTEPA.

N3yyenue 6a30BbIX MOHATUN U OCHOBHOM TPO(PECCHOHATBHON TEPMUHOIOTUI




MPUMEHSIIOIIENCS TPU AaBTOMATU3UPOBAHHOM MPOEKTUPOBAHUM.
Pexomenayemas Jureparypa:

ocHoBHas [1];

JoToNHATEIbHAs [1-9].

Tema 2. IIporpammubiii komiuvieke ""Bentuiasuus' u "Ynapuas Bosana'"
Jleknus. MeToonornueckue NpUHIMUIBI IPOCKTUPOBAHUS IaPAMETPOB
a’pOra3oBO3YIIHBIX CMECEH B IIAXTaxX U JUHAMUYECKUX MPOSBICHUN TOPHOTO
nasieHus. O6s1acTh NPUMEHEHUS IPOTPaMMHBIX KOMILIEKCOB JJIsl pacuéTa
IIapaMeTPOB BO3AYXOPACHPEACICHUSA U JUHAMUYECKHUX ITPOSIBIICHUN TOPHOTO
JABJICHHUSL.

Teopus KOMITBIOTEPHOTI'O MOAEIIUPOBAHUS (PU3UUECKUX

IIPOSIBJICHUN TOPHOTO JAABJIEHUS U BO3AYIIHBIX TeUeHUN. DyHKIIMOHAIBbHBIE
BO3MOKHOCTH IPOrPAMM CXEM BEHTHIISLIUU.

PacuyéTHbie BO3MOKHOCTH IPOrPAMMHBIX KOMIUIEKCOB. THTEpdeiic mporpaMmsl
"Bentnisanus” u 'Y napHas BosHa'.

JlabopaTopHo-nipaKkTHYecKoe 3aHATHE. V3yueHue nporpaMmM pacuéra HOpMaJIbHOTO
Y aBapUITHOTO BO3yXOPACIIPEEIICHHS B YTOJIBHOM 1IaxTe, pacuéra napameTpoB
yZlapHBIX BO3AYIIHBIX BOJH U B3pbIBOOE30MACHOTO PACCTOSHUS HAXO0XKICHUS JIIOIEH.
CocraBneHue MOyJIsl POEKTA BO3LyXOpaCIpeIe/ICHUs ydacTKa IaxTHOTO MOJIs U
ONpEIEIEHUE ISl HErO MapaMeTPOB YAAPHBIX BO3AYIIHBIX BOJIH IIPY aBAPUHHON
CUTYAalUH.

Pacuér HOpMaIbHOTO ¥ ABapUHUHOTO BO3AyXOPaCIpEACIICHUS B YTOJIBHON MIAXTE.
Pacuér napameTpoB y1apHBIX BO3IYIIHBIX BOJIH U B3PBIBOOE30MACHOTO PaCCTOSHUS
HaXO0KIEHUS JIOAEH.

[Ipumepsb! pacu€éTa HOPMAJIBHOTO ¥ ABAPUUHOTO BO3IyXOPACIPEAEIECHUS B YTOJIbHON
11axrTe, NapamMeTpoOB YAAPHBIX BO3AYIIHBIX BOJH U B3PHIBOOE30MACHOTO PACCTOSHUS
HaXO0KIEHUS JTI0aeH

CamocrosiTenbHast paboTa

Crioco6s! (hopmupoBanust pacu€THbIX Moeiell. [locTpoenne cxem U pacu€THBIX
MoJieJIel B TporpaMMHOM nakere. CepBUCHBIE BOBMOXXHOCTH MPOIPAMMHOIO MTaKeTa.
Pexomenayemasi aureparypa:

ocHoBHas [1];

nomnojHUTeabHas [1-9].

Tema 3. [Iporpammubiii KoMIIeKe ""ANSYS" OCHOBHBIE BOITPOCHI TEMBI:
Jlexnusa. O06acTh NPUMEHEHUS TPOTPAMMHBIX KOMILIEKCOB ISl MOJICIMPOBAHUS
JTUHAMUYECKUX MPOIECCOB HAa TOPHBIX NpeAnpusaTusix. [Ipunuunsl popMupoBanus
PACYETHBIX MOJEIIEH ITPOrpaMm Il TMHAMUYECKOTO aHaI13a.

OCHOBHBIE TPOrPaMMHBIE KOMIUIEKCHI JIJI1 MOACITUPOBAHUS TUHAMUYECKUX
npoueccoB. [[pUHITUIIBI KOMITBIOTEPHOTO PENIEHUS TPUKIaAHbIX 3a1a4. CpeacTna
JTAHAMHAYECKOr0 aHain3a. Pacy€THble BO3MOKHOCTH ITPOTPAMMHBIX KOMILJIEKCOB JIJIA
JTAHAMHAYECKOr0 aHaJIN3a.

IIpakTHuyeckoe 3aHATHE. AHUMAIIMOHHBIE MOJICJIH BHIYUCITUTEIbHBIX BO3MOXHOCTEN
POrpaMMHBIX KOMITIEKCOB. ['paduueckuii uatepdeiic mporpammbr ANSY'S.
Kommprotepaoe MoaenupoBanue (GU3NIECKUX MPOIECCOB.
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CpaBHEHHE MOAEIIMPOBAHUS THHAMUYECKUX MTPOLIECCOB HA PA3IIMYHBIX TPOTrPAMMHBIX
npoaykrax. lIpumepsl TMHAMUYECKUX PACUETOB B MPOTPAMME

ANSYS.

O6mmue cBenenus o rpaduueckom uHTEepderice Moab30BaTENA U TUIIAX MTPUMEHSIEMbIX
KOHEYHBIX AyieMeHTOB. [ paduueckuit matepdeiic nonpzonarens (GUI) komrekca
MeToa KoHeuHbIX 3iemeHToB (MKD) ANSYS.

CamocrosTenbHast padora. CriocoObl popMupoBaHUs pacyETHRIX MOJICIICH.
@opMHUpOBaHUE TPAHUYHBIX YCIOBUI IPOrpaMMHBIX TPOAYKTOB. [locTpoeHne cxem u
PacUYETHBIX MOJIENIE B IPOrPAaMMHOM ITAKETE.

MopenupoBanue 3a/1a4 ruApOra3oquHaMUKH C UCIIOIb30BAHUEM COBPEMEHHOTO
nakera ANSYS. Onpeznenenne 3aBUCUMOCTEN NOCTPOCHUS paCUETHON MOJEIH OT
BBIYHCIIUTEIBHBIX BO3MOKHOCTEN KOMIIBIOTEPA.

Pexomenayemas surepartypa:

ocHoBHas [1];

JoroHATeIbHAs [1-9].

Tema 4. IIporpammublii komieke '"MineFrame™.

Jleknms. [IpoekTupoBanre BEeHTHIAIMOHHBIX cucTeM B nmakete «MineFramey.
[Toctpoenue TpéxmMepHbIX Mojelen. [IpoekTnpoBanre BEeHTUISILUOHHBIX CXEM
TOPHOTO MPENPUATHUS C YUETOM IEUCTBYIONMIETO (POHTA TPOXOTUYECKUX U JOOBIUHBIX
TOPHBIX PaboT.

IIpakTuyeckoe 3anusitue. [locTpoeHre kKapkacHBIX U OJIOYHBIX MOJIECH B ITaKeTe
«MineFramey. [TocTpoeHne cxeM U pacy€THBIX MOAEIIEN ISl IOCTPOCHHUS
BEHTWISIIIMOHHBIX cUCcTeM B nakere «MineFramey». KoMmnbioTrepHoe MoietupoBanue
maxT. [[pUHITUITEI KOMIIBIOTEPHOT'O PElICHUs MPUKIAAHBIX 3a1a4. DopMUpOBaHUS
rpagu4ecKoil 1 TEKCTOBOW TOKYMEHTALUU.

CamocrosiTesibHast pabora. PaccMOTpeHHE aHUMAIlMOHHBIX MOJIEIIECHN
BBIYMCIIUTEIBHBIX BO3MOXKHOCTEH nakere «MineFramey». ®opmupoBaHre rpaHUYHbIX
YCIJIOBUI MPOTPAMMHBIX MPOAYKTOB. PaboTa B MHOTOMOIE30BATEIbCKOM PEKUME.
Pa6ora ¢ on-line nemoncTpaTopom. OnpeaeneHue 3aBUCUMOCTEH TOCTPOSHUS
pacdyE€THOM MOJEIN OT BBIYUCIUTEIBHBIX BO3MOXHOCTEN KOMIIBIOTEPA.
Pexomenayemasi aurepartypa:

ocHoBHas [1];

JonoJTHUTEbHas [6-9].

Tema S. IIporpammubii Komiuieke ""BenTuiasauus maxr"

Jleknms. O6acTh NpUMEHEHUS MPOTPAMMHOT0 KOMILIEKca "BeHTuianus maxt".
[TocTpoenue cxem BeHTHWIISIIMH. [[poBeTpuBaHNEe MOATOTOBUTENBHBIX BHIPAOOTOK.
JlabopaTopHo-nipakTHUecKoe 3aHsATHE. DYHKIIMOHAIBHBIE BOZMOXHOCTH T10
MOJEIUPOBAHUIO CXEMbI BEHTUISILUNA B IPOrPAMMHOM KOMIUIEKCE. AHUMALIMOHHbBIE
MOJENHN BBIYUCIUTENBHBIX BO3MOKHOCTEN TPOTPAMMHBIX KOMILIEKCOB. Pacuér
ra3000MJIBHOCTH U BEHTUWJISILIMM OYUCTHBIX 3a00€B, pacuéT Jera3aluu IaxT, CucTemMa
pacu€ra U KOHTPOJIA BEHTHIIALMY axT. CpaBHEHUE MOJIETMPOBAHUS
BEHTWISIIMOHHBIX IPOLIECCOB HA PA3IMYHBIX IPOrPaMMHBIX ITpoayKTax. [Ipumepsl
pacy€ToB BEHTWISLUYU 11aXT.

CamocrosiTenbHast padora. [IpakTHueckoe MpUMEHEHNE TPOrPAMMHOIO MPOAYKTA.
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OCHOBHBIE CBEICHHS O CUCTEME ITPOECKTUPOBAHUS U KOHTPOJISI BEHTHIISILIUH.
B3anMocBs3p Mexay 3amepaMu U pacu€éTamu. Bo3M0OKHOCTh aBTOMAaTHYECKOTO
WCITOJIb30BAHUS PE3YJIBTATOB 3aMEPOB IPU IPOBEACHUH PACUETOB. ABTOMATHU3ALUU
BEHTUWJISILIMOHHBIX pacd€TOB U KOHTPOJISL COCTAaBA U KOJIMYECTBA BO3/1yXa B LIaXTe

Pexomenayemasi iureparypa:
ocHoBHas [1];
JOTIOJIHUTEIbHAS [4-6].

Tema 6. IlocTpoeHue cerel ¢ TOMOIIbIO CHCTEM AaBTOMATH3HPOBAHHOIO
NPOEKTHPOBAHHUA

Jlexuusi. OcHoBHbIe (yHKITMU rpadudeckoro penakropa AutoCAD. ITpuniuns
MOCTPOEHUS MOJIEJIEN U CO3aHUE CXEM FOPHOTO npeanpusatus. [Toctpoenus miockux
KOHTYPOB, CO3JJaHUE YEPTEKEN r€OMETPUUECKUX TEJ U IETAJIeH TUIIA «TeJa
BpaLCHUS.

IIpakTu4yeckoe 3ansitue. [IpuHIUIIBI POpMUPOBAHUS PACUETHBIX MOJENEH U
NPAKTUYECKUE 3aHATUS C UCTIOIb30BaHUEM rpaduueckoro nakeroB AutoCAD u
Autodesk Inventor. Co3ganue TpéxmepHoro pabodero npocTpaHCTBa B IpapuuecKoit
cucrteMe AutoCAD. [TocTtpoeHne TpEXMEPHBIX CXEM T'OPHOIO MPEATPUATHSL.
Coznanue 3D mopeneit B AutoCAD. ITocTpoeHre BEeHTUIALIMOHHBIX CXEM FOPHBIX
OpeIIpUsITUNA ¢ TOMOIIbI0 OnbnmuoTeku. [lapamerpuueckoe NPpOEKTUPOBAHUE CXEM
BEHTHUJISILIUN.

CamocrosiTenbHasi padora. PaccMoTpeHre aHUMaMOHHBIX MOeJIel Tpad)uuecKuX U
BBIYHCIIUTEIBHBIX BO3MOKHOCTEN 1 OMOIMOTEK MporpaMMHbIX nakeToB AutoCAD u
Autodesk Inventor. ITocTpoeHne BEHTHIIAIIMOHHBIX CXEM M PACUETHBIX MOJICICH JUIs
onpeaeraeHus] AMHAMUYECKUX MPOSIBIEHUN TOPHOTO J1aBJIEHUS B IPOTPAMMHOM
nakere. PaccMoTpeHue npuMepoB MOCTPOEHUSI BEHTUIISILIMOHHBIX CXEM U pacy€TOB.

Pexomenayemasi iureparypa:
ocHoBHas [1];
JonoJHUTebHAS [1-4].

5. Meroanueckue peKOMeHIAL UM 110 OpraHu3auMu U3y4eHus
AUCUMILTHHBI « KOMIIBIOTEPHOE MOACJIMPOBAHUE A3POTra30AMHAMUYECKUX
NMPOLECCOB B MIAXTAX)

5.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUN

VY4eOHBIM TIaHOM NIPEYCMOTPEHBI CIEAYIOUTNE BUIbI 3aHSTHIA:

Jlekumu, KOTOpbIe SBJIAIOTCS OJHUM W3 BaXKHEHIINX BHUJIOB yYEOHBIX 3aHATHH U
COCTAaBJISIIOT OCHOBY TEOPETUYECKOI MOJITOTOBKU 00YUaIOIIUXCAL.

Lleap TeKIMOHHBIX 3aHATHI !

— J1aTh CUCTEMATU3UPOBAHHBIE HAYYHBIE 3HAHUS IO JUCLUUIUIMHE, aKLIECHTUPOBAB
BHUMaHHUE Ha HanuOoJIee CIIOKHBIX BONPOCAX AUCHUILINHEI,
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— CTUMYJIMPOBaTh AKTHUBHYIO MO3HABATEIbHYIO AEATENHOCTh OOYYaIOIIMXCS,
CHOCOOCTBOBATH (POPMUPOBAHUIO UX TBOPUYECKOTO MBILIUICHMUSI.

JlaGopaTopHo-nipakTHyeckue 3aHATHs. Llenn mabopaTopHO-IPaKTUUECKUX
3aHATUM:

— yOIyOWTh ¥ 3aKpenuTh 3HAHMA, TOJTyYEHHBbIC Ha JISKIUSX U B IPOIEcCe
CaMOCTOATENBHOM paboThl 00YYAIOIINXCS ¢ YH4EOHOM M HAYYHOM JIUTEpaTypOil.

— TIJIaBHBIM COJEP)KaHUEM JTOT0 BHJA 3aHIATUN sBIsieTCd padoTa KakIoro
oOyJaromierocss 1O  OBJAJCHUIO IMPAKTUUECKUMHU YMEHUSIMH UM HaBBIKAMU
poheCCHOHATLHON ACATEITBHOCTH

CaMocrosiTesibHAsE padoTa 00y4arOUIMXCSl HalpaBieHA Ha YIrIyOJleHHe U
3aKpeIUICHUEe 3HAHWW, MOJMYYEHHBIX Ha JIEKIUSX WU JPYTUX 3aHATUSX, BBIPAOOTKY
HABBIKOB CAMOCTOSITEIBHOTO aKTUBHOTO TMPHOOPETEHUS! HOBBIX, JOMOJHUTETHHBIX
3HAHWH, MOJArOTOBKY K MPEACTOSAIIMM YYE€OHBIM 3aHATHUAM U TMPOMEKYTOUHOMY
KOHTPOJTIO.

6. OueHo4YHbIE CpeaCTBA JIf NMPOBeIeHNUsI TEKYIEro KOHTPOJIs
yCIeBAeMOCTH M POMEKYTOYHBIX aTTecTaluii 00y4arIuXcs 1Mo
AUCUMILIHHE

Tekymuii KOHTpPOJIb YCIEBAEMOCTH OOECIEYMBAET OLICHUBAHUE XOJa
OCBOCHMS JUCHHUIUIMHBI, IPOBOJUTCS B COOTBETCTBHUU C COJAEPKAHUEM JUCLUUILIAHBI
10 BUJIaM 3aHATUM B (hOpMe onpoca/a0KIa 0B/ TECTUPOBAHMUS.
[IpomexxyTouHasi arrecranus OOECIEYMBAET OLEHMBAHUE MPOMEKYTOUHBIX U
OKOHYATEJbHBIX PE3yJIbTaTOB 00yUEHUS M0 AUCHHUILIMHE IPOBOJUTCS B OpMeE 3aueTa ¢
OLICHKOM.

6.1.1lpuMepHbIii IepevYeHb BONPOCOB /sl 32a4€Ta B ceMecTpe A.

1.061acTh NpUMEHEHHS IPOTPAMMHBIX KOMIUIEKCOB JJII MOJCIIUPOBAHUS
JTUHAMWAYECKHUX TIPOIIECCOB HA TOPHBIX MPEATNPUATHSIX.

2.IIpuHITUATIBI KOMIIBIOTEPHOTO PEIICHUS MPUKIIAIHBIX 33a]1a4 B CPECTBA
JTMHAMUYECKOT0 aHAJIN3a.

3.IToHATHS MOJATBHOTO, CIIEKTPATLHOTO, TAPMOHHUYECKOTO pacuéTa.

4 MeTtoa TuHaAMUYECKUX MOAKOHCTPYKIMM (CMS).

5.3amauyn MHOTOIIEJIEBOTO ITporpaMMHOro naketa MineFrame.

6.3agaun MHOTOILIETIEBOTO TTporpaMmMHoro makera Datamine Studio.

7.3aga41 MHOTOILIENIEBOTO ITPOTPaMMHOTO TTakeTa Micromine.

8.3agaun MHOTOILIETIEBOTO TTporpaMmMHOro nakera Gems u Surpac.

9.PacuérHbie BO3MOKHOCTH ITPOTPAMMHBIX KOMIUICKCOB ISl JMHAMUYECKOTO aHaJn3a.
10.ITpuHIUIBI KOMITBIOTEPHOTO PEIICHUS MPUKIAIHBIX 3a7a49 U CPEICTBA
JTUHAMUYECKOTO aHaJIn3a.

11.CpaBHeHHe MOJIETUPOBAHUS TUHAMUYECKHX MPOIIECCOB HA PAa3TMUYHBIX
MIPOTrPAMMHBIX TIPOTYKTaX.

12 ITpuHIMIBL ¥ 33]a9¥ MHOTOIIEJIEBBIX MPOTPAMMHBIX MTPOTYKTOB, TPUMEHSIEMbIX Ha
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TOPHOM TIPOU3BOJICTBE.

13.®opmupoBaHUe U H3yUYCHUE TPAHUYHBIX YCIOBHUH MPOTPAMMHBIX TPOAYKTOB.

14 BeruncnurenbHble, Tpa@uvecKre, TMHAMUYECKHUE U aHUMAITMOHHBIE BO3MOKHOCTH
makera Mathematica Wolfram Research..

15.1ToctpoeHue  pacy€THON MOACIH B 3aBUCUMOCTH OT
BBIYMCIIUTEIBHBIX BO3MOXXHOCTEN KOMIIBIOTEPA.
16.Metononoruueckue MIPUHLIATIBI IIPOEKTUPOBAHUS TAPAMETPOB

a’pOra3zoBO3/YyIIHBIX CMECEH B IIAXTaX.

17.06mactb TpUMEHEHUSI TMPOrPAaMMHBIX KOMIUIEKCOB  JJIsl pacuéra
apaMeTpOB BO3IyXOpaCIpeIeICHHS.

18.Teopuss KOMIBIOTEPHOTO MOJCTUPOBAHUS  (PUIUUECKHUX MPOSBICHHUM
TOPHOTO JAaBJICHUS ¥ BO3AYITHBIX TCUCHUH.

19.®yHKIIMOHAIBHBIE BO3MOXHOCTH IMPOTPAMM CXEM BEHTHJISIINU.

20.PacuéT mapamMeTpoB TMHAMUYECKUX MPOSBICHUN TOPHOTO TaBIICHHUSI.
21.PacuéTHble BOBMOXKHOCTH MPOTPaMMHBIX KoMILiekcoB "Bertunsius" u "Y napuas
BOJIHA".

22.Ilporpammsl pacyéTa HOPMAIBHOTO U aBAPUMHOTO BO3/1yXOpaclpeiesiCHus B
YIOJIBHOM IIaxTe.

23.PacuéT nmapameTpoB yJIapHBIX BO3AYITHBIX BOJIH U B3pPHIBOOE30ITACHOTO PACCTOSHUS
HaXO0XXICHUS JTI0ACH.

24 Pacy€T HOpMAJIHLHOTO U aBAPUITHOTO BO3AYXOPACIIPEACIICHHS B YTOJILHOM IIaxTe.
25.[1apameTpbl yIapHBIX BO3IYIIHBIX BOJH IIPU aBApUMHON CUTYaIIUH.
26.Crioco6s!1 (hopmupoBaHus pacuETHBIX Mojienielt. [locTpoeHune cxem u pacuETHBIX
MOJENEN.

27.AHUMAaIMOHHBIC MOJIETH BBIYUCIUTEIBHBIX BO3MOKHOCTEH ITPOTPAMMHBIX
KoMILIEKCOB ANSY'S.

28 MonenupoBaHue  3amad  THAPOTA30JMHAMHUKH  C MCIOJIb30BaHUEM
coBpeMeHHoro nakera ANSYS.

29.IIpoekTHpoBaHNE BEHTUIIALIMOHHBIX CHCTEM B Mmakete <<MineFrame>>.
30.[TocTpoenune KapkacHbIX U OJOYHBIX Moene B makete <<MineFramey.
31.ITpuHIUIBI KOMITBIOTEPHOTO perieHus MPUKJIAIHBIX 3a7a4.
32.®opmMupoBaHus rpaduuecKoil U TEKCTOBON JOKYMEHTAIIHH.

33. AHUMAIIMOHHBIE MOJIEH BBIUYUCIUTEIBHBIX BO3MOKHOCTEH B MAKETE
«MmeFramey.

34.006acTh MPUMEHEHUS MPOTPAMMHOTO KoMILIekca "Bentumnsius maxt".
35.OyHKITMOHAIBHBIC BOBMOYXHOCTH 110 MOJICIMPOBAHUIO CXEMbI BEHTHIISIINH B
IPOTrPAaMMHOM KOMILIEKCE.

36.Pacu€T Ta3000MIBHOCTH W BEHTWISAIMU OYHUCTHBIX 3a00€B, pacyeT
Jiera3aliy maxT, CUCTeMa pacuéra U KOHTPOJIS BEHTUIISAIUY IIIaxT.

37.0CHOBHBIC CBEICHHSI O CHCTEME IIPOCKTUPOBAHMS W KOHTPOJIS
BCHTHJISIINU.

38.ABTOMAaTH3ANMH BEHTUISIITMOHHBIX PACYETOB U KOHTPOJISI COCTaBa U KOJIMYECTBA
BO3JlyXa B IIAXTeE.

39.0cHoBHbIe PyHKIMU Tpaduueckoro pegakropa AutoCAD.

40.ITocTpoeHus MIOCKUX KOHTYPOB, CO3/IaHUE YEPTEKEU TEOMETPUIECKUX TEN U
JIeTajen TUIIa <TeJjia BPAICHUSD).
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41.Wcnonws3zoBanueM rpadpuueckoro nakeroB AutoCAD u Autodesk Inventor.
42.Cozmanne 3D moneneii B AutoCAD. [TocTpoeHre BEHTHIISIIMOHHBIX CXEM TOPHBIX
MPEANPUATAN C TTIOMOIIBI0 ONOIHMOTEKH.

43.ITapameTprueckoe  MPOECKTUPOBAHHUE CXEM BEHTUJISIIUU.

44 TlocTpoeHre BeHTUIISIIMOHHBIX CXEM M paCUETHBIX MOJIeNIeH I OnpeieNeHus
JTUHAMUYECKUX TIPOSBIICHUI TOPHOTO JaBjieHus B mporpaMMHoM nakere AutoCAD.
45.KoMIbroTepHOE MOACIUPOBAHUE CXEM BEHTHIISILIMK MOJ3EMHBIX MPEIITPUITUH.
46.BiusiHre TOPHO-TEOJOTUYECKUX YCIOBUM HA TOCTPOCHUE CXEM BEHTHIIAIIMOHHBIX
ceTel.

47.CtangapThl XpaHEHUsI KOMIBIOTEPHBIX JAHHBIX U METOIbI pabOThI ¢ OazaMu
JTAHHBIX.

48.MopenupoBaHue TPH MEPCIIEKTHBHOM IIAHUPOBAHUU HOBBIX

TOPU30HTOB IIAXT.

49.ITpuHUHUITBI pacuéTa BEHTUISILIMOHHBIX CETEH.

50.Co3nmanne kapKaCHBIX MOJIEIICH TPOCTPAHCTBEHHBIX OOHEKTOB.

51.biouHoe MOAETMPOBAHUE MECTOPOKICHHM.

52 . KoMIiproTepHOE MOIeTMpoBaHuE GU3HUECKUX MPOIIECCOB (TypOyICHTHBIX
TEUEHUH).

53.KomneroTepHoe MoIeTupoBaHue (PU3NUECKUX MPOIIECCOB (MHOTO(Ma3HBIX cMecei).
54.Pacy€T ycTONYMBOCTH MPOBETPUBAHUS [TPU HAPYIIICHUN BEHTUIISIIMOHHBIX
YCTPOMCTB.

55.Pacuét ycroitunBoCTH MPOBETPUBAHUS MTpH noxkape. Pacuér Bpemenu
pacnpocTpaHeHus oXapa.

56.PacuéTt ecTeCTBEHHO TSTH U TEIJIOBON JACTIPECCHUH.

57.Pacu€T KOHIIEHTpaIUii ra3a B CETU FTOPHBIX BHIPAOOTOK.

58.Pacuért BpeMeHH U IIyTel pacpoCTpaHEHHS TOXKAPHBIX Ta30B.

59.Pacuér merazanuu maxT.

60.0To0OpaxeHne No3UIUI U TEKCTa TUIaHa JTUKBUAALIMN aBapHil.

6.2. Illkasa oueHUBaAHUsS Pe3yJIbTATOB NMPOMEKYTOYHOM aTTeCTAIMH H
KPUTEPHH BbICTABJIEHHS OLIEHOK.

Ha 3auére c onieHKONM HMCHONB3YEeTCs TPATUIIMOHHAS CHCTEMa KOHTPOJIS U
OIIEHKH YCIIEBAEMOCTH O0yYJarOITHUXCH.

Kputeprn BeICTaBICHHS OLIEHOK 10 YeTHIPEX0AIBHON CUCTEME OTIIMYHOY,
«XOPOIIOY», KYAOBICTBOPUTEIBLHO», KHEYIOBICTBOPUTEILHOY MPEICTABICHBI B
tabmurie 3.

Taomuna 3
dopma ITokazarenu Kputeprn BeICTaBIEHUS OLIEHOK [[Ixana oreHnBaHuUs
KOHTPOJIA OIICHUBAHUs
3a4€T C MPAaBWIBHOCTh | OLEHKY  «OTJMYHO»  3aCly)KUBaeT | BbICOKMUI ypOBEHB «5»
OLIEHKOM U TIOJIHOTA 0o0yJaromuiicsi, OCBOMBIIMIA 3HAHUSA, (oTIMYHO)
OTBETA YMEHHUS, KOMITETCHITUN 71
TEOPETUYECKUI Marepuall 0e3
poOeIoB; BBITIOJTHUBIITHI BCE

3aaaHus, IMMPEaAYCMOTPCHHLBIC y‘-IC6HLIM
IJIaHOM Ha BBICOKOM KadYC€CTBCHHOM
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YPOBHE; MPAaKTUYECKUE  HaBBIKU
npodeccuoHaIbHOTO IIPUMEHEHUS
OCBOCHHBIX 3HAaHUH C(HOPMHUPOBAHEI.

OILICHKY  «Xopomo»  3aciyxuBaeT | CpeaHuil ypoBEHb «4»

oOyyJaronuiics, MPAaKTUYECKU (xopor1o)
MOJHOCTBIO ~ OCBOWBLIMM  3HAHUA,
YMEHHU4, KOMITETCHITUN u

TEOPETUYECKH Marepuas, ydeOHbIe
3a/laHKsI HE OLIEHEHbl MaKCHUMAaJIbHBbIM
yucaoM  OalmioB, B~ OCHOBHOM
c(hopMUPOBAIT TPAKTHYECKHUEC HABBIKU.

OIICHKY «yAOBJIETBOPUTENbHO» | [loporoBsIil ypoBeHb
3aCITy’KUBAECT oOy4Jaronuics, «3»

YaCTUYHO C TpoOenaMu OCBOMBINUMK | (YAOBIETBOPUTEIHHO)
3HAHWS, YMCHUS, KOMIICTCHIIUU U
TEOPETUYECKHI MaTepuay, MHOTHE
y4eOHbIe 3a7aHusl JINOO HE BBIMOJTHUI,
1100 OHM OIIEHEHBI YHCIOM OajjIoB

OJIM3KUM K MUHUMAJILHOMY,

HEKOTOpbIe MPAKTUYECKHUE HABBIKM HE

c(OpMHPOBAHBI.

OLICHKY «HEY/I0BJIETBOPUTENIbHO» | MUHHUMAaIbHBIA YPOBEHb
3acIoy)KUBaeT  oOywaromuiics,  He «2»
OCBOMBILIUMN 3HaHUA, yYMEHUs], | (HEyIOBIETBOPUTEIBHO)

KOMIICTCHIIMM ¥ TEOPETHYECKUHN
MaTepuain, Yy4yeOHble 3aJaHusl He
BBITIOJIHUJI, TIPAKTUYECKUE HABBIKU HE
c(OpMHPOBAHBI.

1. Pecypcnoe o0ecrneueHue ANCHUIIINHBI «KOMHLIOTepHOE MOIECIUPOBAHUEC
A3POra’3oMHAMUYICCKHUX IPOIECCOB B IIaXTax»

7.1. JIMUEH3MOHHOE¢ M CBOOOJHO PpAaCHPOCTPaHsieMOe IPOrPpaMMHOE
o0ecrneueHue

[lepedeHb JUIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSIEMOTO MPOrPAMMHOTO
06ecnequI/I$1, B TOM YHCJIC OTCYCCTBCHHOI'O IIPOMN3BOACTBA:

Microsoft Office Standard 2010, CuctemHOe IporpaMMHOE 0OeCIICUeHHUE.
Ne091/11/ABP/77/18 ot 10.05.20011 (License - 48818281, License - 49095460);

Microsoft Windows 8 Professional. Cuctemuoe mporpammuoe ooecrieueHue./
Ne0372100009512000037-0003177-02 ot 24.08.2012 (License - 60892832, License -
60892834, License - 60892862);

7.2. IlpodeccnonasibHbie 0a3bI JAHHBIX M HH(POPMaIlUOHHBIE CIIPABOYHbIE
CUCTEMBbI

[IpenycMoTpeH BbIXOJ B TJI00anbHYIO ceTh INternet, 4ro maer BO3MOXKHOCTH
UCII0JIb30BaTh

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

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

7.3 JIuteparypa
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https://www.prj-exp.ru/gost/gost_34-003-90.php

OcHoBHas JuTEparypa:

1. ®enoposa H.H. MonenupoBanue ruaporazoguHaMu4ecKux mpoueccos B [IK
ANSYS 17.0 [Dnextponnsiit pecypc] : yaeobnoe nocodue / H.H. demopona, C.A.
Bansrep, FO.B. 3axapoBa. — DIeKTpOH. TEKCTOBbIC JaHHBIC. — HOBOCHOMpPCK:
HoBocuOupckuii rocy1apCcTBEHHBIA apXUTEKTYPHO-CTPOUTEIHHBIN YHUBEPCUTET
(Cubctpun), 2016. — 169 ¢. — 978-5-7795-0798-1. — Pexxum nocrymna:
http://www.iprbookshop.ru/68793.html

JonosHUTeIbHAS JINTEPATypa:

1.bacoB K.A. I'padnueckuit untepdeiic komrexkca ANSYS [Dnexkrponnslii pecypc] /
K.A. BacoB. — DnekTpoH. TekcToBbie AanHbie. — Capartos: [Ipodobpazosanue, 2017.
— 239 ¢. — 978-5-4488-0061-0. — Pexxum mocTyma:
http://www.iprbookshop.ru/63587.html

2.bacoB K.A. ANSY'S [DnekTpoHHEI pecypc] : cripaBOYHHK Tosib3oBaTens / KA.
bacoB. — DnekTpoH. TekcToBbie fanHble. — CapatoB: [IpodobpazoBanue, 2017. —
640 c. — 978-5-4488-0064-1. — Pexxum gocryrma:
http://www.iprbookshop.ru/63588.html

3.10aun K. A. ABromaTu3zanus npoekTupoBaHus ¢ npumeHenrem Autodesk Inventor
2012 [DnexTpoHHBIH pecypce] : yuedHoe nocooue / K.A. KOnuHn.

DIJIEKTPOH. TEKCTOBBIE AaHHbIE. — benropon: bearopoackuii rocy1apcTBEHHBIN
TexHonorunueckuii yausepeuteT uM. B.I'. Illyxosa, ObC ACB, 2013. — 129 ¢c. —
2227-8397. — Pexwum nocryna: http://www.iprbookshop.ru/28870.html

4. Anuesa H.II. TloctpoeHnue Mojieneit U co31aHNe YePTEKEH JIeTalieid B CUCTEME
Autodesk Inventor [DnexkTponHbIl pecypc]: yueoHoe nocodue / H.II. Anuena, [1.A.
Kypbenko, JI.C. CenuenkoBa. — DJIEKTPOH. TEKCTOBbIE JaHHbIe. — CapaTos:
IIpodob6pazoBanue, 2017. — 112 ¢. — 978-5-4488-0115-0. — Pexxum nocryma:
http://www.iprbookshop.ru/63949.html

5.A066acoB 1.b. Co3znaem ueprexku Ha KoMiibioTepe B AutoCAD 2012 [DnekTpoHHbBIN
pecypc] / 1.b. AG6GacoB. — DJIEKTPOH. TEKCTOBBIC TaHHBIC. — CaparoB:
IIpodobpazoBanue, 2017. — 136 ¢. — 978-5-4488-0126-6. — Pexxum nocryma:
http://www.iprbookshop.ru/63957.html

6.YmaxoB /.M. Breaenue B matematuueckue ocHOBbI CAIIP [DnekTpoHHBIM
pecypc]: kype nekuuii / JI.M. YimakoB. — DJIEKTpOH. TEKCTOBbIE TaHHbIe. — CapaToB:
[Ipodobpazosanue, 2017. — 208 c. — 978-5-4488-0098-6. — Pexxum nocryna:
http://www.iprbookshop.ru/63818.html

7.KommbrorepHas reoMeTpust [ neKkTpoHHbIN pecypc] : mpaktukym / A.O. VBaHOB [u

Ip.]. — DNEKTPOH. TEKCTOBBIE AaHHbIe. — M. : IHTepHET-YHUBEPCUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), 2016. — 489 ¢. — 978-5-9556-0117-5.
Pexwum nocryna: http://www.iprbookshop.ru/62814.html

15



http://www.iprbookshop.ru/68793.html
http://www.iprbookshop.ru/63587.html
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http://www.iprbookshop.ru/62814.html

8.ComoBseB H.A. BBesienue B mporpaMMHY0 HHXEHEPUIO [ DIEKTPOHHBIN pecypc]:
yaeonoe nocooue / H.A. ComoBbes, JI.A. FOpkeBckas. — DIEKTPOH. TEKCTOBbIC
nanubie. — OpenOypr: OpeHOyprckuii rocynapctsennbiit yuusepeuret, 9bC ACB,
2017. — 112 ¢. — 978-5-7410-1685-5. — Pexxum gocryma:
http://www.iprbookshop.ru/71267.html

9.lllernona E.I". Kypcosas paborta o nucuuiuinue «lIpumenenrne 3BM B reonorumy»
[DnekTpoHHbIN pecypc]: yuedHoe nocooue / E.I'. lllernoBa. — DneKTpoH. TEKCTOBBIE
nanubie. — OpeHOypr: Operbyprckuii rocynapctBennbiii yausepeurtet, 9bC ACB,
2016. — 101 c. — 978-5-7410-1485-1. — Pexum pocryna:
http://www.iprbookshop.ru/61892.html

7.4 MaTepHaJH)HO-TeXHI/I‘leCKOe odecreuyeHue ANCIHUIIJINHBI

Jis  MaTepua bHO-TEXHUYCCKOr0 oOecleYeHHs JAWCIHUILIMHBI Ha  PSJIe
NPAKTHYECKUX 3aHATHH HCIOJB3YETCS KOMITBIOTEPHBIM KJlacc, 000pyHIOBaHHBIM
nepcoHaTbHEIME DBM, 00beIUHEHHBIMH B JIOKAJIbHYIO BBIYHCIUTEIBHYIO CETh U
UMEIONTUMH JTOCTYT K ceTr VIHTepHeT.

Jj1st 00yueHus 1Mo AUCIUITNHE TaKXKe UCTIOMB3YIOTCS CISAYIONINE TEXHHUSCKIE
cpencTBa 00y4YeHUs:

1. MynbTUMEAUIHBIA IPOESKTOP.
2. IlepconanpHBIE KOMIBIOTEPHI.
3. HWurepakTuBHas 1ockKa.
[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno
HamnpasyieHuto noarotoBku 21.05.04 «I'opHoe neno», HampapieHue (Nmpoduib)

"TexHonornyeckas 6€30MacHOCTh M TOpHOCTIAcaTelIbHOE Je0".

ABTop: Huxonamwun C.1O.

16


http://www.iprbookshop.ru/71267.html
http://www.iprbookshop.ru/61892.html

