[OKYMEHT MOAMNMCAH
SMEKTPOHHOM MOAMMCHIO

= 3D9DCC D63B96411AA6A8CA410EB
Brageneu: [lagbinos Viean Aniekcanaposny
[eiicTauTenen: ¢ 02.02.2021 40 02.05.2022

MUWHOBPHAYKH POCCHH
BOTKuHCKHH (uTHan
(heIepaIbHOTO rOCY AAPCTBEHHOTO GIOIKETHOTO 06pazoBaTenbHoro
yUpeKICHHS BBICIIEr0 00pa3oBaHus
«keBCcKrit TOCY1apCTBEHHBIH TEXHUYECKUH YHUBEPCUTET HMEHM M.T. Kaaiaukosa»

B
)
&
<
a
=
H
i

> 1 Jlasbiios ULA.

PABOYAS I[TPOTPAMMA JUCHMITIMHBI

CucreMbl aBTOMATH3ALUUA UHXKEHEPHBIX PACYE€TOB

nanpasyieaue 15.03.05 — KoHCTPYKTOPCKO-TEXHOIOTHYECKOE obecrieueHue
MAalIKMHOCTPONTEIIBHBIX TPOXU3BOACTB

npodmib TEXHOIOT U MAIHHOCTPOCHUSA

ypoBeHb 00pa3zoBanus: OaKajgaBpuar

(opma oOyueHus: 3a0HAA

2

o0mmas TPYAOEMKOCTh  JACIUTIIIMHBL COCTaBJIACT.
CIUHHUIIbL

3a4CTHbBIC



Kadenpa TexHOI0rHsI MATHHOCTPOSHUSA ¥ TPUOOPOCTPOCHHUSA

CocraBuTeENb ﬂaBbIgLOB HBan AHCKC&HEQOBH‘I, K.T.H.. JOUCHT

Pabouas mporpamma cocrtaBieHa Ha ocHoBanmn ®I'OC BO - Gakanaspuar no
HanpapiaeHuto  moaroroBku  15.03.05  «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE
obecrieueHne MaIMHOCTPOUTEIBHBIX MPOM3BOACTBY (YpoBeHb OakanaspuaTa) No
1044 ot 17.08.2020 u paccmoTpeHa Ha 3aceaHnu Kadeapsl

Mpotokon ot /% . £F 207(r. o &’

3aseayrommii kadeapor « TeXHOIOrusi MAITHHOCTPOEHH! UOOPOCTPOCHMS

P.M. bakupos
2077'r.

COI'JIACOBAHO

KonwngecTtso uwacos paboueii mnporpaMMbl U (QOpMHPYEMblE KOMIIETEHIMU
cooTBeTCTBYIOT yueOHOMY miany 15.03.05 — KOHCTPYKTOPCKO-TEXHOIOTHYIECKOE
ofecrneueHne MalIMHOCTPOUTENIBHBIX IPOU3BOICTB

[Ipencenarens yueOGHO-METOAMIESCKON KOMUCCHHY TIO HATIPABIICHUIO MO/AIOTOBKU
15.03.05 — KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eceeHye
MAIIHHOCTPOUTENBHBIX POU3BOICTB

/t/~  AH. llensrsikos

15 D€ 207 r.

Beaymuit crienuanucT yueOHOM yacTu
B® ®I'EOY BO «MxI TY umenn M. T. KanamraukoBay

/M Conosnera JI.H.
74 OF . 2027 r.




AHHOTaHI/IH K JTUCIHHITIIMHEC

Haseanue oucyunnunsl

Cucremsl aBTOMaTH3allvi HHXKCHCPHBIX PACUCTOB

Hanpaenenue (cneyuanvnocms)
n0020MoeKu

15.03.05 - KoHCTpYKTOPCKO-TEXHOJIOTHIECKOE 00ecrieueHre
MaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB

Hanpasnennocmso
(npogunv/npozpamma/cneyuan
uzayus)

TexHomorus MAallIMHOCTPOCHU A

Mecmo oucuyunnunst

O6s13aTenbHas yacth brioka 1. Jlmcuunanas! (MOTYIIH)

Tpyooemkocmo (3.e. / uacwt)

23.e./724aca

ILlens uzyuenusn oucyunumst

O3HakOMJIEHE C OCHOBHBIMH METOJaMU U
CpelCcTBaMU  aBTOMATH3AllMM  WHXXEHEPHBIX  PacyeToB
CHCTEMaMHU) PU MPOEKTUPOBAHUHU Y3JIOB U JI€Tajeil MalliH.

COBpPEMEHHBIMHU
(CAE-

Komnemenuuu, ¢opmupyemole
6 pesyromame 0ceéoeHus
OUCUUNTIUHDL

OIIK-6. CrnocobGeH HCIONb30BaTh COBPEMEHHBIE WH(OpPMaAIMOHHBIC
TEXHOJOTHH, TMPUKIAJHbIE MPOTpaMMHBIE CPEICTBAa TMPHU PELICHUU
3a/1a4 NpoQecCUOHANBHOMN 1eITeIbHOCTH.

OIIK-8. Cmnocoben yuacTBOoBaTh B pa3paboTke 00OOUICHHBIX
BapHaHTOB PEIICHUS MPOOIIEM, CBSI3aHHBIX C MAITHHOCTPOUTEIbHBIMU
MIPOU3BOICTBAMH, BBIOOpE ONITUMAJTHHBIX BapUaAHTOB
MIPOTHO3UPYEMBIX MOCIEICTBUI PELICHHS Ha OCHOBE UX aHAJIH3a.
OIIK-10. CnocoGeH pa3palaTeiBaTh M NPUMEHSATH COBPEMEHHBIE
uudpoBble  OPOTpaMMbl  IPOEKTUPOBAHUS  TEXHOJIOTHUECKUX
MPUCIIOCOONCHUH M TEXHOJIOTMYECKHX IPOIECCOB  PAa3IMYHBIX
MaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB.

Cooepircanue OUCHUNTIUHBL
(ocnoenwie pazoenvt u memoi)

O630p u kjaccu(UKalus OCHOBHBIX MPOTPaMM MJisi HHXKEHEPHBIX

pacueroB. IlpumeHeHHe O(QHCHBIX TPOrpaMM B HWHKCHEPHBIX
pacuerax. Cucrema  aBTOMATHU3HPOBAHHOTO  MPOEKTUPOBAHUS
"KOMIIAC". OcuoBHble KOMIOOHEeHTHI. Cucrema APM FEM

WinMachine /i aBTOMaTU3UPOBAHHOTO pacyeTa U MPOESKTHUPOBAHUS
MalIlH, MEXaHU3MOB U KOHCTpYKIMHA. Co3/laHue pacueTHON MOJEIH.
Crpykrypa pacuetHoil Mozaenu. Cuctema koopauHaT. Harpysku,
ycioBus Ha crerieHu cBoOosl. [loaroroBka k pemenuto. JInHeWHbIH
CTaTUYCCKHUM aHaIN3.

Dopma
ammecmayuu

npoOMeNCymounoll

3auer




1. Heau u 3axa4u AUCHUNITHHBI:

Leabl0 OCBOCHUS IUCIMIUIUHBI SIBISETCS O3HAKOMIICHHE C OCHOBHBIMHU
METOJIaMU ¥ COBPEMEHHBIMHU CPEJICTBAMH aBTOMAaTH3aIllMU MHXKCHEPHBIX PacUeTOB
(CAE-cucremamu) rpu MpOEKTUPOBAHUH Y3JI0B H JCTalIei MAIIIKH.

3agauM TUCHMIUIMHBL

— NpUOOpETEeHNE TEOPETUYECKUX 3HAHWK MO METOAMKAM M TMPUBUTHE
MPAKTUYECKUX HABBIKOB TPUMEHEHHUS aBTOMATHU3MPOBAHHBIX PAcCUYe€TOB C
ucrnonbzoBanueM CAE-cucteM nsi pemeHus WHKEHEPHBIX 3adad B 00JacTh
MIPOYHOCTHBIX, TEIUIOBBIX, ad3PO- ¥ THAPOINHAMUYECKIX PACUCTOB.

2. IInanupyemble pe3yjbTaThbl 00y4eHHS

B pesympTaTe OCBOCHMS OUCIHHUIUIMHBI y CTYAEHTA JOJDKHBI OBIThH
chopMUPOBaHbI

3HaHNs, IPHOOpeTaeMble B X0/1€ 0CBOCHHUSI THCITHIIJIMHBI

Ne /it 3Hanus
1 OCHOBHBIE METOJBI HCCJIEIOBAHUS HATPY30K, IEPEMEINCHUN W HalpsHKEHHO-
1e(OPMUPOBAHHOTO COCTOSHUS B DJIEMEHTAX KOHCTPYKIIHIA
2 MeToas! IPOEKTHBIX U IPOBEPOYHBIX PACUETOB U3EIHN
Pacuer HanpspkeHuii, nqedopmanuii, TeIoo0MeHa, pacipeaeIeHiss MArHUTHOT'O TI0JIs,
3 MOTOKA >KUJIKOCTEH M JAPYTUX MapaMeTpoB CIUIOMIHBIX cpell ¢ ucnoib3oBanrnemM CAE-
CUCTEM

YMCHI/IH, npnoﬁpeTaeMme B X0J¢ 0OCBOCHUA JUCIIUIIJINHBI

Ne /1 YmMmenust

ITons30BaThCA WHCTPYMCHTAJIbHBIMU TIPOTPAMMHBIMH CPEACTBAMU HHTCPAKTHBHBIX

! rpadMYecKruX CUCTEM, aKTYAIBHBIX JIJIsl COBPEMEHHOTO TIPOMU3BOICTBA

9 [IpoexTHpoBaTh M KOHCTPYMPOBATh THUIIOBBIE 3JEMEHThl MAIlIHH, BBIMOJHATH HUX
OILIEHKY IO MMPOYHOCTH M JKECTKOCTH M JPYTUM KPUTEPHUSIM pabOTOCIOCOOHOCTH
[InanupoBaTh MOJENBHBIM SKCHEPUMEHT U 00paldaThIBaTh €ro pe3yibTaThl Ha

3 MEPCOHATBHOM KoMITbloTepe. OIeHUBaTh TOYHOCTh M JOCTOBEPHOCTH PE3YJIbTATOB
MO/JICIIMPOBAHUS
BoinonHATe paboTy M aHaIM3 MO pacueTy HampsDKeHUH, Aedopmanuii, TernooOMeHa,

4 MOTOKA YKUJIKOCTEH M APYrHX MapaMeTpoB CIUIOUIHBIX cpeA ¢ ucnoib3zoBanueM CAE-
CHCTEM

HaBbiku, npuodpeTraeMbie B X0/1€ 0CBOEHHSI JUCIUILIHHbBI
Ne i/mn HaBbIku

1 HaBpikaMn TNpUMEHEHWS CTaHIAPTHBIX MPOTPAMMHBIX CPEICTB B OOJIACTH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO obecrieyeHus MAaIInHOCTPOUTEIbHBIX
MIPON3BOJICTB

2 HaBbikamn  00paOOTKM  SKCHEPUMEHTANbHBIX JaHHBIX M  OLEHKH TOYHOCTH
(HeompeIeIeHHOCTH ) M3MEPEHNH, HCITBITAHNHA U IOCTOBEPHOCTH KOHTPOJIS

3 HaBpikamu pa®oThl ¢ MpOrpaMMHON  CHUCTEMOW JUIsI MaTeMaTHYeCKOro H
WMUTAIMOHHOTO MOJICIIMPOBAHUS

4 Hasbikamu oopmiieHus: pe3ynbTaToB MCCIEIOBAHUNA M MPUHATUS COOTBETCTBYIOIINX
peleHui




KOMHeTeHHI/II/I, npnoﬁpeTaeMHe B X0/1¢ OCBOCHHA TUCHUIIJINHDBI

Komnerenuuun Nuauxkaropsl 3nanusa Ymenusi HaBbiku
OIIK-6. Cmnocoben | OIIK-6.1. 3HaTh: BUIBI COBPEMEHHBIX
UCIIOJIb30BaTh WHGOPMAITUOHHBIX TEXHOJOTHH, IS PeIICHUS
COBpPEMCHHBIE 3a7a4 B 00JIaCTH KOHCTPYKTOPCKO-
WH(POPMAITMOHHBIC TEXHOJIOTHYECKOTO 00eCIIeUCHUS
TEXHOJIOTHH, MAaIIHHOCTPOUTEILHOTO MPOU3BOJICTRA,
MPUKIaTHBIE TIPUHIIHAITEI PAOOTHI COBPEMEHHBIX
MPOrpaMMHBIC WH(POPMAITMOHHBIX TEXHOJIOTHI, COBPEMEHHbIE
cpencTBa MIpH | TCHACHINH Pa3BUTHSI HHPOPMATHKH H 2 1 1
pelIeHun 3a/a4 | BEIYUCIUTEIBHON TEXHUKHU, MH()OPMAIMOHHBIX
npoeCCHOHATLHONW | TEXHOJIOTHH U TyTH UX IPUMCHEHHS B
JIeSITeIIbHOCTH. npodecCHOHATLHON IEATETHHOCTH,
MpOrpaMMHBIE CPEACTBA B 001aCTH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
oOecrieveHns: MalllMHOCTPOUTEILHOTO
MIPOM3BO/ICTBA
OIIK-6.2. YMeTh: HCIIOJIB30BAaTh COBPEMECHHBIC
WHPOPMAITUOHHBIC TEXHOJIOTHH, IPUKIIATHbIC 12 12 123
, , 12,
MPOTrpaMMHBIE CPENICTBA MIPU PEIICHUM 33734
po(heCCHOHATIBHOM IEATENbHOCTH
[1K-6.3. Bnagets: coBpeMEHHBIMU
MHGOPMAITMOHHBIMH TEXHOJIOTHUSMU TIPU 12 34 13
pelenuy 3a1a4 npodecCHOHaTbHOM ' ’ ’
JICSATSIIbHOCTH
OIIK-8. Crnoco0en | OITK-8.1. 3HaTh: METOABI OIITUMU3ALINT
y4acTBOBAThH B | 00BEKTOB, MPOLIECCOB U CUCTEM UHIKCHEPHOH 2,3 2,3 1,2
paspabotke NEATSIbHOCTH
0000IIEHHBIX
BApUAHTOB PCIICHUA | OITK-8.2. YMETh: NPOBOJUTH AaHAIM3
npobuem, TEXHUUYECKOW 33/Ia4M U BBIOMPATH aJIeKBATHEIC 2,3 2,3 3,4
CBSI3aHHBIX c
MAaIIHHOCTPOUTEILH MCTO/LbI peLICHHA
BIMU
pOM3BOICTRAMH, OI1K-8.3. BirasieTs: HaBbIKAMHY UCIIOJIBL30BAHNS
BEIGOpE BBIOPAHHBIX METOIOB
ONTUMAJTBHBIX
BapUaHTOB 2,3 34 3,4
MIPOTHO3UPYEMBIX
MOCJIEICTBUI
pellleHrsT Ha OCHOBE
WX aHAJIN3a;
OIIK-10. Cnocoben | OIIK-10.1. 3HaTh: OCHOBHBIE MTOHATHS U
paspabareIBaTh U | MEeTO/Ibl aBTOMAaTU3WPOBAHHOTO
TIPUMCHATE MPOEKTHPOBAHUSI TIPU TEXHOJIOTHYECKOH
COBDEMCHHBIC MOITOTOBKE MAITMHOCTPOUTEILHOTO 2,3 2,3 1,23
UQpoBbIe
IpOrpaMMEI MIPOM3BOICTBA, COBPEMEHHBIE aJIrOPUTMBI U
[POEKTHPOBAHHSL KOMITBIOTEPHBIE ITPOTPaMMBI TIPH
TEXHOJIOTHUECKUX MPOEKTUPOBAHUY PA3IHUHBIX O0BEKTOB U




NPUCTIOCOONICHUH U
TEXHOJIOTHYECKUX
HPOLECCOB

TCXHOJIOTMYCCKUX IMPOIECCOB
MAaIIMHOCTPOUTEIIBHBIX ITPOU3BOACTB

Ppa3JInYHbIX
MAIINMHOCTPOUTEIIBH
bIX IMTPOU3BOJICTB.

OIIK-10.2. YMeTh: UCIIONB30BATh
COBPEMEHHBIE AJITOPUTMBI U KOMIIBIOTCPHBIC
MPOrPaMMBbI TIPH TTPOSKTUPOBAHUH PA3TMYHBIX
00BEKTOB TEXHOJIOIMUYECKUX MTPOLIECCOB
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB,
pa3pabaThiBaTh TaKUE aJTOPUTMBI U
IIPOrPaMMbI B COCTaBE KOJICKTHBA
CIIEI[HAIICTOB

3,4 2

OIIK-10.3. Birageth: HaBbIKaMU pa3pabOTKH
AITOPUTMOB U KOMIIBIOTEPHBIX MPOrPaMM
NPUTOHBIX IS IPAKTHYECKOTO MPUMEHCHHUS
B Pa3JIMYHBIX TEXHOJOTUIECKHX MPOIIECCcax
MAIITHHOCTPOUTEIHLHOTO MPOU3BOJICTRA,
HaBbIKAMH MOJICITHPOBAHUS 00BEKTOB U
CHUCTCM MAIIMHOCTPOUTCIIbHBIX IPOU3BOACTB C
HCIIOJIb30BAaHUEM AKETOB TPHKJIATHBIX
nporpamMm

3,4 2,3

3. MecTto aucuumiauHsbl B cTpykrype OOII
JlucoumarHa OTHOCUTCS K 00s3aTelbHOM YacTh bioka 1 «/lucHurinHb

(momynu)» OOIL.

JucrumninHa u3ydaercs Ha 2 Kypce B 4 cemecTpe.

N3yuenne aucHUIUIMHBI Oa3upyeTcs Ha 3HAHUSAX, YMEHUSIX U HaBbIKaXx,
MOJIYYCHHBIX TP OCBOCHUM JUCIUIUIMH (Momyner): Mudbopmartuka. Metoab

KOMIIBIOTEPHOTO0 KOHCTpYHpoBaHUsi. CONMPOTUBIIEHHE MAaTEPUATIOB.

[lepedenb nmocieayrONIMX AUCHMUILUIAH (MOIYJEH), 1JIsl KOTOPhIX HEOOXOIUMBbI
3HAHMS, YMEHHS M HaBBIKM, (OpPMHpPYEMbIE€ JaHHOMW Yy4eOHOW JUCHUIUIMHOU
(Mmomynem): Jleranu mamuH, OnTUMaIbHOE MPOSKTUPOBAHUE B MATMHOCTPOEHUH,
TexHonornyeckass OCHaCTKa, TE€XHOJIOTHUsI MAITUHOCTPOCHHS.

4, Crpykrypa U coaepkaHue TUCHUILIMHBI
4.1 Crpykrypa IMCUMILIUH
Paznen o PacnipeneneHue Tpy10eMKOCTH
JTUCIUIIIAHBL. E paszzena (B yacax) 1o BuiaM y4yeOHOMH
o,
Qo
No dopma 3 GE § paboThI Coneprxanue §
/n | TPOMEsKYTOUH 5 2 KOHTAKTHAS CaMOCTOSITEIILHON
Oif aTTeCTalMH g SHNG! CPC paboThI
(no A nek | mp |mab | KYA
cemecmpam)
1 2 3 4 5 6 7 8 10 11
O630p u Wzydenune
KHaCCI/Iq)I/IKaHHH JOIIOJTHUTECIIBHOT'O
1 | ocHoBHBIX 14 4 1 - 1 - 12 Marepuaa,
TpOTpaMM ISt MPOCMOTP BHJIEO,
HWHXCHCPHBIX IIOArOTOBKA K




pacyeToB.
TIpouecc
HMHXEHEPHOTO
aHajan3a.
Bo3moxkHnocTn
CAE cucrem.
Tunel pacueToB B
CAE cucrtemax.
Crpykrypa u
3TaInbl CO3JaHMs
CTPYKTYpHOH
Mojenn. OCHOBEI
MeToaa
KOHCUHBIX
3JIEMECHTOB.

3aluTe
nmabopaTtopHOi
paboThI

Cucrema
ABTOMAaTH3HPOBAH
HOT'O
MIPOCKTHPOBAHUS
"KOMIIAC".
OCHOBHEIE
KOMITOHEHTEI.
Cucrema APM
FEM.
ITogroroBka
TeOMETPUUECKON
MOJIEJIH.
Wurerpanus
MIPOCKTHPOBAHUS
1 pacyueToB.

16

14

N3yuenue
JOTIOJTHUTENBEHOTO
Marepuaa,
IPOCMOTp BHIEO,
HOATOTOBKA K
3aIuTe
JTabopaTopHOU
paboTsI

Co3nmanue u
pabota c
KOHEYHO-
3JIEMEHTHBIMHU
MOJIEJIIMH.
Crpyxkrypa KO-
MO/IEJIH.
Co3nmanue
KOHEYHO-
3JIEMEHTHOH
mozenu. Padora ¢
MOJINTOHAJILHOM
reomerpueil. KO
MOJIeTTH COOPOK.
ITpumep
co3aHus
KOHEYHO-
3JIEMEHTHOM
MOJIEIA U3AETIH.

20

18

N3yuenue
JOTIOJTHUTENBEHOTO
Marepuana,
MPOCMOTP BUIIEO,
MOATOTOBKA K
3aIUTe
nabopaTopHO
padoTsI

Cucrema APM
FEM
WinMachine mist
ABTOMATH3UPOBaH
HOTO pacyera u
MPOCKTHPOBAHUS
MaIlliH,
MEXaHU3MOB U
KOHCTPYKLIHH.
Co3maune
pacueTHoOM
MOJIETIH.
Crpyxkrypa
pacyeTHo

20

18

H3yuenue
JIOTIOJTHUTEIIBHOTO
MaTepuana,
MIPOCMOTP BHUJIEO,
MOJTOTOBKA K
3aIuTe
nabopaTopHO
paboThI




Mojenu. Cucrema
KOOpJIMHAT.
Harpy3ku,
YCIIOBHS Ha
CTEIEHU
CBOOOJIEL.
ITonroroska k
PCIICHHIO.
3aveT BHICTABIIIETCS
MO COBOKYITHOCTH
5 | 3auer 2 4 - - - 0,3 1,7 PE3yIBTATOB
TEKYIIEr0 KOHTPOJIS
yCIIeBaeMOCTH
Hroro: 72 4 - 4 0,3 63,7
B TOM YHCJIE€ YacChl
MIPaKTUYECKON
MTOATOTOBKH
4.2 Couepmaﬂue pa3aejioB  Kypca H (l)OpMI/IpyeMbIX B HHX
KOMIIeTeHIIUMI
Koanl
Ne Pa3zpen KOMIIeTeHIIN U 3uanmst | Yoenust | Hapbicu dopma
n/n AUCHUIIJINHBI )| KOHTPOJIA
WHIUKATOPOB

1 0030p 1 KITaccUpUKAIHI OIIK-6.1, 1,2,3 1,2,3 1,2,3 TectupoBanue,
OCHOBHBIX MIPOrpaMM Jist OIIK-6.2, 3aIura
WH)KCHEPHBIX PacueToB. OIIK-8.1 mabopaTOPHBIX
[porecc HHKEHEPHOTO paboT
aHanu3a. Bosamoxxnoctu CAE
cucreM. Tumel pacueToB B
CAE cuctemax. CTpyKkTypa u
3Tanbl CO3AAHUS CTPYKTYPHOHI
mojear. OCHOBBI METO/1a
KOHEYHBIX 3JIEMEHTOB.

2 CucreMma OI1K-6.3, 1,2,3 2,34 1,3,4 TectupoBanue,
ABTOMATH3HPOBAHHOTO OI1K-8.2, 3almTa
MIPOEKTHPOBAHUS OIIK-8.3 mab0paTOPHBIX
"KOMIIAC". OcHOBHEIC pabot
kommoHeHThI. Cuctema APM
FEM. IloarotoBka
TEOMETPUUYECKON MOJEIIH.

WuTerpaiius npoeKTHPOBAHUS
U PacyueToB.

3 Co3nanue u pabota ¢ OIIK-8.2, 2,3 2,34 1,234 TectupoBanue,
KOHEYHO-3JI€MEHTHBIMH OIIK-10.1, 3almTa
mozensimu. Ctpykrypa KO- OIIK-10.2 1a60PaTOPHBIX
mozenu. Co3iaHre KOHEUHO- pabot
37eMeHTHOI Mozenu. PaboTa ¢
[OJIMTOHAILHON TeoMETpUeH.

K5 monenu coopox. [Ipumep
CO371aHMsI KOHEYHO-
9JIEMEHTHOM MOJIEITH U3JCITHS.

4 Cuctema APM FEM OIIK-10.1, 2,3 2,34 1,2,3 TectupoBaHue,
WinMachine mis OIIK-10.3 3aImTa
ABTOMATH3MPOBAHHOTO J1a00paTOPHBIX
pacdera u IpOSKTUPOBAHUS pabor
MAIITHH, MEXaHU3MOB M
koHCTpyKuuii. Coznanue
pacueTHOl Moienu.

CrpykTypa pacueTHOH




mozenu. CucremMa KOOpIuHar.
Harpysku, ycioBus Ha
CTEINEHN CBOOOIBI.
IloAroToBKa K pemeHuIo.

4.3 HaumeHnoBaHue TeM ﬂeKHHﬁ, HX COACPKAHUEC U 00beM B yacax

Tpynoem-
Ne Ne pazgena N Py
HaumeHnoBanue JEKIINN KOCTb
n/n | IMCHMIJINHEI
(uac)
1. 1 00630p 1 KITaccupUKAHI OCHOBHBIX IPOTPAMM ISl HHKEHEPHBIX 1
pacuetoB. [Iponecc nmxeHepHOTO aHanm3a. Bosmoxuoctn CAE
cucreM. Tunsl pacaetoB B CAE cucremax. CTpyKTypa U 3Tansl
CO3JJaHusl CTPYKTYpHOH Mozen. OCHOBBI METO/Ia KOHEUHBIX
9JIEMEHTOB.
2. 2 Cuctema aBTOMaTH3UpOBaHHOrO NpoekTupoBanus "KOMITAC". 1

OcuoBuble KoMnoHeHTE. Cuctema APM FEM. Iloaroroska
reoMeTpuueckoi moaenu. MaTerpamusi npoeKTUPOBAHUS M PACUETOB.

3. 3 Co3nanue 1 paboTa ¢ KOHEUHO-dJIEMEHTHBIMH MoJielsiMu. CTpyKTypa 1
K3-monenu. Co3nanne kKoHEUHO-3IeMeHTHON Mozenu. PaboTa ¢
noJMroHaigbHoi reomerpueii. K3 moznenu coopok. [Ipumep co3nanus
KOHEYHO-3JICMEHTHOH MOJICIIH M3ICTIHS.

4. 4 Cucrema APM FEM WinMachine 11t aBToMaTu3upoBaHHOTO pacyera 1
1 IPOCKTHPOBAHNUS MAIIMH, MEXaHIU3MOB 1 KOHCTpYKIHiA. Co3nanue
pacuetHoil Mmonenu. CTpykTypa pacueTHoi Mozenu. Cucrema
koopauHaT. Harpyskw, ycnoBus Ha crenieHu cBoOoabl. [ToaroToBka k
pELICHHUIO.

Bcero 4

4.4 HaumeHOBaHMe TeM NPAKTHYECKHMX 3aHSATHI, UX coJep:KaHUE H
00BbEeM B Yyacax
[TpakTuyeckue 3ausTisi PaboyuM y4eOHBIM MIAHOM HE MPEIyCMOTPEHBI.

4.5 HaumeHoBaHHe TeM Ja00OpPATOPHBIX pPald0T, MX COAEPKAHHE H
o0beM B yacax

Ne Ne paznena HaumeHnoBaHue j1a00paTOpHBIX padoT Tpyroem-
n/n AUCHHUITIIMHBI KOCTb
(4ac)
1. 1,2 Koneuno-anementHsIit anann3 B Kommac-3D u o6paboTka
pe3ynbraroB. M3yuenue u HacTpoiika cuctemsl APM FEM: 2
IIPOYHOCTHOM aHAJIM3.
2. 3,4 Cuctema APM FEM WinMachine [j1st aBTOMaTH3HPOBAHHOTO pacyera
Y [IPOCKTUPOBAHUSI MAIIIMH, MEXaHU3MOB U KOHCTPYKIIMH.
Bcero 4
B TOM HHCIIE
Yacskl
MpPaKTUYECKOH
HOATOTOBKH
S. OueHouyHble MaTepHAJIbI AJIA TEKYILIero KOHTPOJIA yCIeBAeMOCTH

U IPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILIUHE

JI71s1 KOHTPOJIS pe3yJIbTATOB OCBOEHUS TUCIIUIUIMHBI IPOBOATCS:

— TECTUPOBAHHUE:

1. Ilpouecc unxxkenepHoro ananmu3a. Bosmoxknoctu CAE cuctem. Tumbl
pacuetoB B CAE cucremax.




2. Cucrema APM FEM B CAIIP «Kommac-3D».

3. Ctpykrypa KO-monenu. Co3nanne KOHEUHO-3JIEMEHTHOM MOJIETIH.

4. Cucrema APM FEM WinMachine s aBToMaTU3UpOBAaHHOTO pacyeTa U
MIPOECKTUPOBAHUSI MAIIIUH, MEXaHU3MOB U KOHCTPYKITUH.

— 3aIUThI TA0OPATOPHBIX PadoT;

— 3ayer.

[Ipumeyanue: OLEHOYHBIE MaTepualibl (TUMOBBIE BAapUAHTHI TECTOB,
KOHTPOJILHBIX Pa0OT W JIp.) NMPUBEACHBI B MPUIOKCHUH K pabodeil mporpamme
JUCITUTITHBI.

[TpomexxyTodHast aTTeCcTalUs 10 UTOTaM OCBOCHUS TUCITUTUIMHBI — 3a4eT.

6. Y4eOHO-MeTOAMYECKOe ¥  HHPoOpManMOHHOEe  olecrmeYeHuUe
TUCUMILIAHBI:

a) OCHOBHAs JMTeparypa:

1. 3BoHOB, A. O. Cucrembl aBTOMAaTU3allMM IPOCKTUPOBAHUS B
MAIlIMHOCTPOEHUU [DJIEKTPOHHBIM pecypc] : ydeOHoe mocoome / A. O.
3BOHOB, A. I'. SlHuIIEBCKasi. — DIJIEKTPOH. TEKCTOBbIE NaHHbIE. — OMCK :
OMcKkHil rocy1apCcTBEHHbIN TeXHUYECKUil yHusepcuret, 2017. — 122 ¢. —
978-5-8149-2372-1. — Pexum JOCTyTa:
http://www.iprbookshop.ru/78469.html

2. NBanos, C. E. MHTemiekTyanbHple TPOrpaMMHBIE KOMIUIEKCHI IS

TEXHUYECKOM W TEXHOJIOTMYECKOM IOJTOTOBKM Mpou3BOJCcTBA. Yacth 3.
CucteMbl MHXKEHEPHOTO pacyeTa U aHallh3a JeTajeid U COOPOUYHBIX €JIMHULL
[DnexTpoHHBIN pecypc] : yuedHo-meToanueckoe nocodue / C. E. VIBaHOB ;
noxa pen. . . KynukoB. — OnekTpoH. TekcToBble gaHHblie. — CIIO. :
Yuausepcurer UTMO, 2011. — 48 ¢. — 2227-8397. — Pexum poctyma:
http://www.iprbookshop.ru/66465.html

0) JOMOJIHMTEIbHAS JIUTEepaTypa:

3. KonokonoB, C. b. ABTOMaTU3UpPOBAHHBIM pacyeT CTEPKHEBBIX
KOHCTPYKIIMM [DJEKTPOHHBIA pecypc] : METOAMYECKHE YKa3aHus K
BbITIOJIHEHUIO JlabopaTopHbix pador / C. b. KonokomoB. — DIeKTpoH.
TEeKCTOBble JaHHble. — OpenOypr : OpeHOyprckuil rocyaapcTBEHHBIN
yausepcutet, 9bC ACB, 2005. — 26 ¢. — 2227-8397. — Pexxum noctymna:
http://www.iprbookshop.ru/21560.html

4, Temuc, FO. M. Pacuer HanpspkeHHO-1e()OPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKIIMA METOJOM KOHEYHBIX 3JIEMEHTOB [DIEKTpOHHBIM pecypc]| :
METOJAMYECKHE YKa3aHUsl K BBIOJHEHHUIO JaOOpPaTOPHBIX padoOT MO Kypcy
«CucreMbl aBTOMaTU3UPOBaHHOTO NpoekTrpoBanus» / FO. M. Temuc, X. X.
A3smetoB ; o pea. Y. B. CrankeBud. — DIEKTPOH. TEKCTOBBIE JAHHbBIEC. —
M. : MOCKOBCKMH TOCYHAapCTBEHHBIH TEXHUYECKUM YHHUBEPCUTET HMEHU
H.D. baymana, 2012. — 53 c¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/31216.html

d. AGnynxakoB, K. A. Pacyer Ha MpOYHOCTh 3JIEMEHTOB KOHCTPYKITUH
[DnekTponHBI pecypc] : yuebHoe mocobue / K. A. Ab6aynxakos, B. M.
Kotnsap, C. I'. CunopuH. — DIJEKTpPOH. TEKCTOBbIE HaHHble. — KazaHbp :
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Kazanckuli  HalMOHANBHBIM  HMCCIEAOBATEIBCKUN  TE€XHOJOTHYECKUU
yHuBepcuteT, 2012, — 119 ¢. — 978-5-7882-1324-8. — Pexum jgocryma:
http://www.iprbookshop.ru/62576.html

6. Kommac-3D v17. PykoBoJICTBO MOJIB30BATENA

https://kompas.ru/source/info_materials/2018/KOMPAS-3D-v17_Guide.pdf

B) METOANYECKHE YKAZAHMS:

1. HaBpimoB  M.A. Meroaudyeckue yKazaHUsS 1O  BBIMOJHECHHIO

naboparopHoit paboTsl «OmnpeaeneHne NOrpeiHoCcTd (POPMBbI IPH TOUCHUU

HEKECTKHUX 3aroToBOK». 2016r.

8. HaseimoB  M.A. Meroauueckne yKa3aHus 1O  BBIIOJHEHUIO

naGopatoproii padotsl «OBILIMNA PACUET BAJIA B MOJIYJE APM

SHAFT». 2016r.

9. HaBeimoB  M.A. Meroanyeckue yKa3aHHs IO  BBIIOJHECHUIO

naGoparopHoit pa6otst «[IPOUYHOCTHOM PACYET OBOJIOYEUYHOM

MOJIEJI, TIOCTPOEHHOM C WCIIOJIb30BAHUEM PEJIAKTOPA

APM STUDIO». 2016r.

10. HaBeimoB WM.A. Meroanueckue yKazaHus 1O  BBITOJHEHHUIO

naboparopuoit pabotel «I IPOEKTUPOBAHUWE KOHCOJIBHOI'O KPAHA

C UCIIOJIB3OBAHUEM CAIIP APM WINMACHINEy. 2016r.

11. VyebHO-MeTOaHMUYECKOE MOCOOME MO OpraHU3aIliHd CaMOCTOSTECIHHOM

paboThl OOydYarOUIUXCS: MJI1 00y4YarolIUXCsl MO HAMPaBJICHUIO MOJATOTOBKHU

15.03.05 - KOHCTpYKTOPCKO-TEXHOIOTHIECKOE obecrieueHue

MalIMHOCTPOUTENBHBIX MPou3BoJcTB/ cocT. P.M. bakupos, E.B. Uymakosa.

— Botkunck: U3n. BO MxI'TY umenun M.T. Kamamaukosa, 2019. — 15 ¢. —

Pexxum JOCTyTA:

http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

12. OdopmieHne KOHTPOJIBHBIX padoT, pedeparoB, KypCOBBIX padbOT U

MIPOEKTOB, OTYETOB MO MPAKTUKE, BBHIMYCKHBIX KBaTU(UKAIIMOHHBIX PaboOT:

Meroanueckue ykazanus/ cocT.. A.FO. Ypazbaxtuna, P.M. bakupos, B.A.

CwmupHoB — Botkunck: Mzn. BO MxI'TY umenun M.T. Kanamnukosa, 2018.

— 25 C. Pexxum JIOCTyIA:

http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

I) nepedYeHb pecypcoB HHPOPMANMOHHO-KOMMYHHUKAINMOHHOH CeTH
HNuTepHer:

1. DNeKTPOHHO-OMOIMOTEeYHAs cucrema [PRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks.

2. OnexkTpoHHBIA Katajor HayyHou Oubnmoreku WxI'TY umenu M.T.
Kanamnukosa Web NPBUC http://94.181.117.43/cgi-
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=
IBIS.

3. HanmonanpHas snexkrpornHas oubanoreka — http://H30.pd.
4.  Muposas udposas oudauoreka — http://www.wdl.org/ru/.
5. MexnyHapoaHblil MHIEKC HayuyHoro nutupoanus Web of Science —

http://webofscience.com.
6. Hayunas AIIEKTPOHHAS oubnmnorexa eLIBRARY.RU —
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https://elibrary.ru/defaultx.asp.

7. CnpaBouyHO-TIpaBoBas cucrema Koncynwrantlntoc
http://www.consultant.ru/.

8. https://apm.ru/apm-fem

9. https://apm.ru/apm-winmachine

10. http://ansys.ru/

11.  http://kompas.ru/

12.  http://edu.ascon.ru/

A) JIMLIEH3HWOHHOe M CBOOOJHO pacnpocTpaHseMoe IPOrpaMMHOe
odecrneyeHme:

1. Microsoft Office.

2. KOMIIAC-3D.

3. CucremMa aBTOMAaTHU3MPOBAHHOTO pacyeTa M IPOCKTUPOBAHMS

MeXaHU4eCcKOTro o0opyaoBaHus U KoHCTpykiuit APM WinMachine 15.
4. APM FEM st KOMITAC-3D.

7. MarepuajJbHO-TEXHHYECKOE 00ecneyeHue Q1 CIUIINHbI:

1. JIeKIIMOHHBIE 3aHSATHS.

VYyeOHble ayAUTOPUU ISl JICKITMOHHBIX 3aHITHI YKOMIUIEKTOBAaHBI MEOEIBIO
U TEXHUYECKUMH CpPEJCTBAMH OOYYEHHs, CIYXKAlUUMU [UJIsl TMpeACTaBICHUS
y4eOHOH HH(pOpMaUd OOJBIION ayAUTOPUH (HAOOpPHI JEMOHCTPALMOHHOTO
obopynoBaHusi (IIPOEKTOP, HKpaH, KOMIBIOTEP/HOYTOYK), Yy4eOHO-HATJISIHbIC
oCcoOus1, TEMAaTUYECKUE UIUTFOCTPALIMH ).

2. JlabopaTopHbIe pabOTHI.

Jnst nabopaTopHbIX 3aHATHA ucnosib3yercss ayautopuun NelOl u Ne20S5,
OCHAILIEHHBIE CIIEAYIOIIMM 000pYA0BaHUEM: UHTEPAKTUBHAS JOCKA, KOMIIBIOTEPHI,
WHTEPAKTUBHBIN yueOHBIN Ki1acc.

3. CamocrosiTenbHas padoTa.

[Tomerenust aii CaMOCTOATENBHON pabOThl OCHAIEHBI KOMIIBIOTEPHOM
TEXHUKON C BO3MOXHOCTBIO MOJKIIOYEHUS K ceTh «MHTepeHeT» M JOCTyNnoM K
AIEKTPOHHON HHpOpMaImoHHO-00pa3oBaTenbHolt cpene MxI'TY umenn M.T.
Kanamnukosa:

- oubnmmotexka BO MxI'TY umenn M.T. Kanamnukosa (ampec: 427430, r.
Bortkunck, ya. [llyBanosa, 1. 1).

[Ipu HeoOxoaumocTu paboyas MporpaMma AUCHUIUIMHBI (MOAYJSI) MOXKET
OBITH afanTHUpPOBaHa JJis oOecredyeHnsi 00pa30BaTEIbHOIO MPOLIECCa MHBAIUIOB U
JIMI] C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMU 3JI0POBbs, B TOM YHUCJE AJisi 00y4YEeHUs C
NPUMEHEHUEM JIMCTAaHUMOHHBIX O00pa3oBaTeNbHBIX TexHoJorui. [l 3toro
TpeOyeTcs 3asiBJICHHE CTYACHTa (€ro 3aKOHHOTO IMPEICTAaBUTENS) U 3aKIIOUYECHHE
MICUXO0JIOTO-MeAuKO-Tienarornueckoit komuccuu (ITMIIK).
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Jlucr corsiacopanus padoyeil nporpaMmsl AUCHUILIMHBI (MOIYJIA) HA
Y4eOHBIil roj

PaGouass mporpamma aucuUIUIMHBI «CHCTEMBI aBTOMATH3AIlMM HWHXKEHEPHBIX
pacdeToBy MO HAMPABICHHUIO MTOATOTOBKH

15.03.05 — KoHCTpYKTOPCKO-TEXHOJOTUUECKOE 00eCTICUCHUE
MAaIIHHOCTPOUTEIbHBIX TIPOU3BOCTB

110 TPOQHUITIO
TexHOIOTHS MaTUHOCTPOCHUS

COTJIaCOBAaHA Ha BEJICHUE YYEOHOTO0 Mpoiiecca B ydeOHOM TOJy:

«Coznacoeanoy:
Yueonuwuii 3asedyowuii kKagheopot,
200 omeemcmeennoti 3a PI1J]

(noonucs u dama)

2021 - 2022

2022 — 2023

2023 — 2024

2024 — 2025
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MUHOBPHAYKHM POCCHUN
Botkunckuii punuan
benepaibHOro rocyAapCTBEHHOTO OI0/I)KETHOTO 00pa30BaTENHLHOTO
YUpexIACHUS BBICIIETO 00pa3oBaHus
«MxeBCKui roCy1apCTBEHHBIN TeXHUYECKU yHUBEpcuTeT uMeHu M. T. KananmHukoBay

OueHouHbIe CpeACTBA
10 IUCUHUILTHHE

Cucremsbl daBTOMaTHU3allMy MHXKCHCPHBIX PaCYCTOB

HampasieHue 15.03.05 — KoHCTpYKTOPCKO-TEXHOJOTUYECKOe obecreueHue
MaITUHOCTPOUTENIbHBIX MPOU3BOJICTB

npoduiab TeXHOJIOrUs MAIIMHOCTPOSHUS

ypOBEHb 00pa3oBaHusl: OakaiaBpraT

dbopma 00yueHus: 3a09Has

N

0611135{ TPYAOCMKOCTh AUCHUILIIMHBI COCTAaBJIACT:
CANHUIIBI

3a4CTHBIC
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pa3ieiioB  KOMIICTCHITUH,

1. OueHo4YHbIE CpeCcTBA
OuenuBanue (HOPMUPOBAHMUS KOMIETEHIIMM MPOU3BOJAMTCS Ha OCHOBE
pe3yJbTaToB 00yUYeHHMs, IPUBEACHHBIX B 1. 2 padouei mporpammbl 1 @OC. CBs3b

WHIUKATOPOB U (PopM KOHTPOJIS (TEKyIIero M

IPOMEKYTOUHOTO) yYKa3aHbl B Tabnuiie 4.2 paboyeil mporpaMMbl AUCLMIIAHBI.

OrneHOUHBIE  CpEJICTBA

COOTHCCCHEI

C pesyibTaTaMu OOy4YeHHUS IO

AUCHUIITIMHC U UHANKATOPpaMU JOCTUKCHUA KOMHCTGHHI/Iﬁ, MpCaACTaBJICHBI HUKC.

DopMbI
Ne Koabl komnereHuuu u Pe3yabTar 00y4yenus TeKYIero u
n/n HHAUKATOPOB (3HCZHM}Z, YMeHUs U Ha@blKu) MPOMEKYTOIHOTO
KOHTPOJIA
1 OIIK-6.1. 3HaTh: BUABI COBPEMEHHBIX 31. OCHOBHBIE METOIBI UCCIIEJOBAHUS 3ammra
WHPOPMAIMOHHBIX TEXHOJIOTHH, IS Harpy30K, IepeMeIIeHui u nmabopaTOpHBIX paboT
penieHus 3a1a4 B 00J1acTi HaIpspKeHHO- 1e(OpMUPOBAHHOTO
KOHCTPYKTOPCKO-TE€XHOJIOTUIECKOTO COCTOSIHHS B 3JIEMEHTaX KOHCTPYKIHH.
o0ecreyeHns: MalllnHOCTPOUTEIIEHOTO 32. MeTosI IPOEKTHBIX U
MIPOM3BOJICTBA, IPUHIIUIIEI PAaOOTHI IIPOBEPOUHBIX PACUCTOB U3/EIHH.
COBPEMEHHBIX MH()OPMALMOHHBIX 33. Pacuer HanpshKeHUH, 1epopMaruii,
TEXHOJIOTH, COBpEMEHHbIC TCHACHIMN | TEIJI00OOMEHa, paclpeeseHUs
pa3BuTHUs UHGOPMATUKH U MarHUTHOTO T0JISA, TIOTOKA KUAKOCTEH 1
BBIYHCIINTEIBHON TEXHUKH, JPYTHX NMapaMETPOB CIUIOLIHBIX CPE C
MHPOPMAIMOHHBIX TEXHOJIOTHH U IyTH | ucmonb3oBaHueM CAE-cuctem.
WX MPUMEHEHHUS B IPO(ecCHOHATBHON V1. Ilonb3oBaTbest
JEeSTEIIHOCTH, POTPAaMMHBIE CPEJICTBA | MHCTPYMEHTAIBHBIMH MPOTPAaMMHBIMH
B 00J1aCTH KOHCTPYKTOPCKO- CPEACTBAMH MHTEPAKTUBHBIX
TEXHOJIOTHYECKOTO 00eCIICUeHHS rpaUIecKuX CHCTEM, aKTYaJIbHBIX I
MAaIIMHOCTPOUTEIBHOTO ITPOU3BOJICTBA. | COBPEMEHHOTO MIPOU3BOJICTBA.
OIIK-6.2. YMeTh: HCIIONB30BATh V2. IlpoekTHpoBaTh U KOHCTPYHPOBATH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TUIOBBIE MIEMEHTHI MAIlIMH, BBHITIOIHATh
TEXHOJIOTHH, IPUKJIaTHBIE UX OLIEHKY IO IPOYHOCTHU H KECTKOCTH
MPOTPaMMHBIE CPEZCTBA MPH PEIICHIH U IPYTUM KPUTEPHUSIM
3a/1a4 npoQheCCUOHATBHOM paboTocToCOOHOCTH.
EATEILHOCTH. V3. [InanupoBaTh MOJEJbHBII
OIIK-8.1. 3HaTh: METOABI ONTHMHU3AIUN | SKCIEPUMEHT 1 00padaThIBaTh €ro
00BEKTOB, ITPOIIECCOB U CHCTEM pe3yJIbTaThl HA IEPCOHATBHOM
WHXKEHEPHOH JIeSITeNbHOCTH. KoMIbtoTepe. OLeHNBaTh TOYHOCTD U
JIOCTOBEPHOCTH PE3YJIbTaTOB
MOJICTUPOBAHMUSL.
H1. HaBplkamMu IpUMEHEHHS
CTaHJAPTHBIX IPOTPAMMHBIX CPEJICTB B
00J1aCTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 00ecreueHHs
MAaIIMHOCTPOHUTEIBHBIX TIPOU3BOICTB.
H2. HaBbikamu 00paboTkn
9KCTIEPUMEHTAIIBHBIX JaHHBIX U OIICHKH
TOYHOCTH (HEOTIPEEIICHHOCTH)
U3MEPEHUl, UCTIBITAHUN U
JIOCTOBEPHOCTH KOHTPOJISL.
H3. HaBbikamu paboTHI ¢ IPOTpaMMHOIA
CHCTEMOM JJI1 MaTEMaTHIECKOTO
MMHUTAIMOHHOTO MOJICTUPOBAHUSI.
2 TTIK-6.3. Bnagets: COBpeMEHHBIMHU 31. OCHOBHBIE METOBI UCCIICIOBAHUS KonTponbnas paboTa,

I/IH(i)OpMaI_H/IOHHBIMI/I TEXHOJIOTUSAMH
NIPY PELICHUH 33124
npodeccnoHaTbEHOM NeATENBHOCTH.
OIIK-8.2. YMeTh: MPOBOIUTH aHATTU3
TEXHUYECKOH 3a]1au¥ ¥ BEIOUPATh
aJICKBATHBIC METOJIbI PCIIICHHS.

Harpy3ok, epeMeiieHni u
HaNpsKEHHO- 1e(hOPMUPOBAHHOTO
COCTOSIHUS B 3JIEMEHTaX KOHCTPYKITHH.
32. MeToas! MPOEKTHBIX U
MPOBEPOUHBIX PACUETOB U3AEIHMA.

33. Pacuer HanpshKeHUH, 1edopMaryi,

3aIIuTa
nabopaTopHBIX paboT
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OIIK-8.3. Brazgets: HaBBIKAMHA
HCIIOJIb30BAHUS BHIOPAHHBIX METOJIOB.

TeII000MeHa, pacrpeeseHUs
MarHuTHOTO MOJISI, TIOTOKA XUIKOCTEH
JIpPYTHX MapaMeTPOB CILUIOUIHBIX CPE C
ucnons3oBanneM CAE-cuctem.

V2. I[IpoekTHpOBaTh U KOHCTPYHUPOBATH
THUITOBBIE JIEMEHTHI MAIINH, BHIIIONHATD
UX OLEHKY I10 IPOYHOCTH U JKECTKOCTH
U IPYTUM KPUTEPHIM
paboTOCIOCOOHOCTH.

V¥3. [InanupoBaTh MOJENIbHBII
9KCIIEPUMEHT U 00pabaThIBaTh €ro
pe3yNbTaThl Ha IEPCOHATBHOM
KomibtoTepe. OLeHNBaTh TOYHOCTD U
JIOCTOBEPHOCTH PE3YIbTaTOB
MOJIETTMPOBAHH.

V4. BeimonHATs paboTy U aHAU3 IO
pacdeTy HalpsDKeHHH, nedopManni,
TETII0O00MEHA, TIOTOKA JKUIKOCTEH U
JPYTHX NMapaMETPOB CIUIOLIHBIX CPE C
ucnons3oBanueM CAE-cuctem.

H1. HaBplkaMu IpUMEHEHUS
CTaHJAPTHBIX IMTPOTPaMMHBIX CPCIICTB B
00J1aCTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 00ecrieueHHs
MAaIIMHOCTPOUTEIBHBIX TPOU3BOACTB.
H3. HaBpikamu paboTHI ¢ IpOTpaMMHOM
CHCTEMOM AJISI MaTEMaTHIECKOTO U
UMHTAIOHHOTO MOJICTMPOBAHHS.

H4. HaBwikamu oopmiteHUS
PE3yJIbTaTOB UCCIEAOBAHNI U IIPUHATHS
COOTBETCTBYIOIIMUX PELICHUMH.

OIIK-8.2. YMeTh: MPOBOIUTH aHATTU3
TEXHUYECKOH 3a/1auu ¥ BEIOUPATH
aJICKBaTHBIC METO/IbI PCIICHHUS.
OIIK-10.1. 3HaTh: OCHOBHEIE MOHATHSA U
METOIbl aBTOMATHU3UPOBAHHOTO
MPOCKTUPOBAHUS MPH TEXHOJOTHUECKON
MOATOTOBKE MAIIMHOCTPOUTEIHEHOTO
MPOU3BOJICTBA, COBPEMEHHBIE
AITOPUTMBI U KOMITBIOTEPHBIE
MPOTPAMMBI [IPU TPOSKTUPOBAHUH
pa3IUYHBIX OOBEKTOB U
TEXHOJIOTHYECKUX MPOIIECCOB
MAaIMHOCTPOUTEIBHBIX TIPOU3BOICTB.
OIIK-10.2. YMeTh: UCIIOJIB30BaTh
COBPEMCHHBIC AITOPUTMBI U
KOMIIBIOTEPHBIE [TPOrPaMMBbI MIPH
MPOCKTUPOBAHUH PA3IUIHBIX O0HEKTOB
TEXHOJIOTHYECKUX TPOIIECCOB
MAIIMHOCTPOUTEIBHBIX TIPOU3BOJICTB,
pa3pabaTbIBaTh TaKHE aITOPUTMEI U
MPOTPaMMEI B COCTaBE KOJUICKTHBA
CIIELMAJIACTOB.

32. MeTosI IPOEKTHBIX U
MIPOBEPOUHBIX PAcUCTOB U3/EIHH.

33. Pacuer HamnpspKeHUH, 1epopManuii,
TEMJI000MeHa, pacrpeaeeHus
MarHUTHOTO T0JISI, IIOTOKA JKUIKOCTEH 1
JIPYTHX MapaMeTPOB CIUIOIIHBIX CPeJ C
ucnonb3oBanuem CAE-cuctem.

V2. [IpoekTupoBath U KOHCTPYUPOBATh
THUITOBBIE YJIEMEHTHI MAIINH, BHIIIOIHSATD
MX OIEHKY I10 IPOYHOCTH U JKECTKOCTH
U IPYTUM KPUTEPHUSIM
paboTOCIIOCOOHOCTH.

VY3. [InanupoBaTh MOJIEIBHBII
9KCIIEPUMEHT U 00pabaThIBaTh €ro
pe3yIbTaThl Ha IEPCOHATIBHOM
kommbioTepe. OleHuBaTh TOUHOCTH U
JIOCTOBEPHOCTH PE3yJIbTaTOB
MO/JIETTUPOBAHHSI.

V4. BoimonHsTe paboTy U aHAIH3 110
pacdeTy HalnpspDKeHHH, Tepopmannii,
TEII000MEeHa, TIOTOKa KUJKOCTEH U
JIPYTHX MapaMeTPOB CIUIOUIHBIX CPe C
ucnons3oBanueM CAE-cuctem.

H1. HaBplkamMu IpUIMEHEHUS
CTaHJAPTHBIX IPOTPAMMHBIX CPE/ICTB B
00J1aCTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO 00ecTieueHHs
MAaIIMHOCTPOHUTEIBHBIX TIPOU3BOICTB.
H2. HaBrikamu 06paboTkn
9KCIIEPUMEHTAIIHBIX JaHHBIX U OIIEHKH
TOYHOCTH (HEOTIPEEIICHHOCTH)
U3MEPEHUll, UCTIBITAHUN U

TectupoBanue,
3almra

nabopaTopHbBIX paboT
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JIOCTOBEPHOCTH KOHTPOJIS.
H3. HaBbikamu paboTHI C MpOTpaMMHOM
CHCTEMOM AJISI MAaTEMaTHIECKOTO U
UMHTAIMOHHOTO MOJIETHPOBAHHS.

H4. HaBpikamu opopmiieHAS
PE3yNIBTATOB UCCICAOBAHNI 1 IIPUHATHSA
COOTBETCTBYIOIIMX PELIEHUM.

OIIK-10.1. 3HaTh: OCHOBHBIE ITOHATHS U
METOIBI aBTOMATU3UPOBAHHOTO
MPOCKTHPOBAHUS MPH TEXHOIOTHUCCKOM
MOJIrOTOBKE MAaITUHOCTPOUTEILHOTO
MPOU3BOJICTBA, COBPEMCHHBIC
AITOPUTMBI U KOMITBIOTCPHBIC
MPOTPaMMBI ITPH MPOCKTUPOBAHUH
Pa3IUIHBIX OOBEKTOB H
TEXHOJIOTHYECKHX MPOLIECCOB
MAITHHOCTPOUTEIbHBIX TPOU3BOICTB.
OIIK-10.3. Biraners: HaBBRIKAMHA
pa3pabOTKH alrOpUTMOB U
KOMITBIOTEPHBIX MIPOTPAMM MPUTOTHBIX
JJIA HpaKTI/I'-ICCKOFO HpI/IMeHeHI/IH B
paSHI/I‘-IHI)IX TCXHOJIOTHYCCKUX
mpoIieccax MalluHOCTPOUTEIILHOTO
HpOI/I3BOL[CTBa, HaBBIKAMHA
MOJICIUPOBAHKS OOBEKTOB M CUCTEM
MAaIIMHOCTPOUTEIbHBIX MPOU3BOJICTB C
UCIIOJIb30BAaHUEM MAKETOB MMPHUKIIATHBIX
POTPaMM.

32. MeToapI MPOEKTHBIX U
MIPOBEPOUHBIX PACUETOB U3AEIHH.

33. Pacuer HanpshKeHUH, 1eopManuii,
TEII000MeHa, pacipe/eNeHUs
MarHUTHOTO MOJIsl, TIOTOKA KUIKOCTEH 1
JIPYTHX MapaMeTpOB CIUIOIIHBIX CPEJ C
ucnons3oBanueM CAE-cuctem.

V2. I[IpoekTHpOBaTh U KOHCTPYHUPOBATH
THUITOBBIC JIEMEHTHI MAIINH, BHIIIONHATD
UX OLEHKY I10 IPOYHOCTH U JKECTKOCTH
U IPYTUM KPUTEPHUSIM
paboTOCTIOCOOHOCTH.

V3. IlnaHupoBaTh MOJENIbHBII
9KCIIEPUMEHT U 00pabaThIBaTh €ro
pe3yIbTaThl Ha IEPCOHATIBHOM
KommbioTepe. OleHuBaTh TOYHOCTH U
JIOCTOBEPHOCTH PE3yJIbTaTOB
MOJICTUPOBAHMUSL.

V4. BemonHATE paboTy U aHAIU3 IO
pacueTy HalpsDKeHHH, nedopManni,
TETII000MEHa, TIOTOKA KUIKOCTEH
JPYTHX NMapaMETPOB CIUIOLIHBIX CPE C
ucnons3oBanueM CAE-cucteMm.

H1. HaBbikamMu npuMeHeHUs
CTaHJApTHBIX IPOTPAMMHBIX CPEJICTB B
00J1aCTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 0becreueHus
MAaIIMHOCTPOHUTEIBHBIX TIPOU3BOICTB.
H2. HaBbikamu 06paboTku
9KCHEPUMEHTAIBHBIX JAHHBIX U OICHKH
TOYHOCTH (HEOTIPEICTICHHOCTH)
W3MEpEHUH, NCTIBITAaHUN U
JIOCTOBEPHOCTH KOHTPOJIS.

H3. HaBpikamu paboThI ¢ IpOTrpaMMHON
CHCTEMOM AJIs1 MaTEMaTHIECKOTO U
HMMHUTAIMOHHOTO MOJICTUPOBAHUSI.

Kontponpnas pabora,
3aIuTa
71ab0paTOPHBIX PadoOT

Haumenosanue: 3a4et
Ilpeocmaenenue ¢ @POC:

Ilepeuensv éonpocos 011 nposedenus 3auema:
ITonsitne o CAIIP. OCHOBHBIE DIIEMEHTBI.
OyHKIIMK aBTOMaTH3UPOBAHHBIX cucTeM Hay4yHbIX uccnenoBanuii (CAE — Computer
Aided Engineering) npu HHXEHEPHBIX pacyeTax.

OO11ast METOMKA MPOBEACHHS MHXXEHEPHOTO aHAIIN3A.
Omnpenenenne 3aauu MPH HHKSHEPHOM aHAIN3E, €€ KOHKPETHU3AITHSI.
O6m1as cxema npolriecca IMOCTPOSHUS MO TIPH WHKEHEPHOM aHaIIN3e.
XapakTepuCcTHKa 3TANOB MTPUMEHEHHs ((U3MUYECKIX TPUHIIMITOB, HAKOTUICHHS JAHHBIX
BBIYUCIICHUH MTPU WH)KEHEPHOM aHaIU3e.
Ha3nauenme 1 XxapakTeprCTHKA TAIMIOB MPOBEPKH W OTNITUMH3AINH TP MHKEHEPHOM

1.
2.

ook w

aHaJIn3c.
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8. XapakTepHuCTHUKU M OCHOBHBIE UEPTHI IIpoIiecca MPUHATHS PEIICHUH IPY HHKEHEPHOM
aHause.

9. PanumoHanbHBIM NOPSAAOK NPUHATHS PEILICHHMA.

10. MogenupoBanue TexHUUeCKuX cucteM. CriocoObl MOJAEINPOBAHMUSL.

11. MeiciieHHOE (BUPTYaJIbHOE) MOAETHPOBAHNE TEXHUUECKUX cucteM. OcoOeHHOCTH,
JIOCTOMHCTBA U HEIOCTATKH.

12. ®usznueckoe MoaEIMPOBAHIE TEXHUYECKUX cucTeM. OCOOEHHOCTH, TOCTOMHCTBA U
HEJI0CTaTKU.

13. MaremaTtuuyeckoe MOJETUPOBAHIE TEXHUIECKUX cucTeM. OcOOEHHOCTH, TOCTOUHCTBA U
HEJI0CTaTKU.

14. OcuoBHBIE (HOPMBI MIPEACTABICHUS MATEMAaTHYECKUX MOJIEIICH.

15. YpoBHM MaTeMaTH4YECKOTO MOJEIMPOBAHUS TEXHUUECKUX CUCTEM.

16. O6mrast xapakTepUCTHKA TTAKETOB MaTeMaTHYECKIX PacueToB U aHanm3a. Mx
BO3MOXHOCTH.

17. Bo3moxHocTn Matemaruueckoro nakera MathCAD. OcHOBHBIE 0COOEHHOCTH paboTHI B
HEM.

18. OcHoBHBIE TPYNIIBI IPOTPAMM aHAJH3a, IPUMEHSIEMBIX ITPH HH)KEHEPHBIX pacueTax B
MAaIlIMHOCTPOCHHH.

19. Bo3MOXHOCTH YHHBEPCAIBHBIX MPOTPAMM HHKXEHEPHOTO aHAIN3a MAITMHOCTPOUTEIBHBIX
KOHCTPYKLUH, UX pa3HOBUIHOCTH. OCHOBHBIE IIPEACTABUTEIH.

20. ITocnenoBarenbHOCTH aHANM3a KOHCTpYKIUi B CAE-cucremax (#a mpumepe APM FEM).

21. OCHOBHBIE THIIBI MaTEPUAIIOB, UCIIONIb3YyeMbIX Ipu aHanu3e B CAE-cucremax.

22. ITpunnun koHeuHo-3meMeHTHOTO ananmmu3a (MKD) B cucremax CAE.

23. Turbl KOHEYHBIX 2JIEMEHTOB.

24. OCHOBHBIC Pa3HOBUIHOCTH JIMHEHHBIX KOHEYHBIX 2JIEMEHTOB. IX Ha3Ha4YeHHE.

25. OCHOBHBIE Pa3HOBUAHOCTHU IUIOCKMX KOHEYHBIX 3JIEMEHTOB. IX Ha3HadeHue.

26. OCHOBHBIC Pa3HOBUIHOCTH OOBEMHBIX KOHEUYHBIX 3JIEMEHTOB. VX Ha3HaUeHHe.

27. OcHOBHBIE CIOCOOBI Pa30MEHMsI MOJIENH Ha KOHEUHBIE JIEMEHTHI.

28. CriocoObl 3aaHus TPAHUYHBIX YCIIOBHH (YCIOBHIA 3aKPETICHUS ).

29. Knaccugukanus Harpy3ok 1 cocoOs! ux 3aganus B CAE-cuctemax

Kpumepuu ouenxu:
[IpuBenensl B paznaene 2

Haumenosanue: xouTponabHas pabora

Ilpeocmaenenue ¢ @OC: Habop BapuaHTOB 3aJaHUN

Bapuanmul 3a0anuii:

KonTtponbshas pabora Nel.

3aganue 1. Co3nate 3D Mozenb, paboumii yepTek M BHIIOIHUTH aBTOMAaTU3UPOBAHHBIN pacueT
JUIS A€TalN:

Anp0om yeptexeit Akcapuna: 02. 000 Cb «I[TneBMoanmnapaT KJ1anaHHbIH, MO3UIH 2.
JlaHHbIi pa3ien KOHTPOJIbHOM pabOThI MpearoiaraeT Takue MyHKThl U TPEOOBaHUSA:

- Pa3pabotka 3D monenu neranw,

- Co3zjaHMe accOIMaTUBHOTIO YepTekKa,

- BoinosHeHne aBTOMaTU3UPOBAHHOIO PACYETA HAIPY>KEHHOT'O COCTOSIHUS IETAJIH.

3amanue 2. PemmuTh 3a1ady aHATUTHYECKH, MOATBEPIUTH BHIUYMCICHHUS aBTOMATH3HPOBAHHBIM
pacuetom B CAIIP Kommac-3D.

- ipu pernennu 3aauu B Kommnac-3D onpenenuts nepeMenienus, HanpsHkeHus: U KodhGUiueHT
3araca, BO3HUKAIOIINE B IETAIH.

Crsokka nuameTpoM 25 MM pacTsHyTa ycunueM F (CM. pUCYHOK), BBI3BIBAIOIIMM B HEM
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HanpsbkeHnue 100 MIla. Yemy mosmkeH paBHAThCS auameTp MaidObsl d, 4ToOBI JaBiieHHE,
nepeaaBaeMoe €10 Ha CTeHy, He nipeBbimano 1,4MIla?

]

llaiiba /

3ananue 3. PemuTh 3amady aHATIMTUYECKH, MOATBEPAUTH BBIUMCICHHUS aBTOMATH3UPOBAHHBIM
pacuerom B CAIIP Kommac-3D.

- npu peuienun 3agaun B Komnac-3D onpenenuts nepeMerienus, HanpsokeHus: U kodpduinent
3araca, BO3HUKAIOIUE B I€TaNIH.

CrepxeHb U3 Manoyriaepoauctoi cramu mupuHod 0,3 M u Tommmuou 0,015 M ocnabnen
3aKieno4yHbM oTBepetueM auamerpoMm 0,023 M, pacnonoxeHHbIM Ha ocu cTepxkHs. Kakoe
pacTSIruBarollee yCUiue 3TOT CTEP>KEHb MOXKET BbIAEpXkKaThb, €CIU JOIMyCKaeMoe HaIpshKeHHe
paBHo 235MI1a?

Kpumepuu oyenxu:
[IpuBenensl B pazuene 2

Haumenosanue: 3amuta 1a00paTopHbIX pabOT
Ilpeocmaenenue ¢ @OC: 3anaHusi W/WUIW BONPOCH K 3alUTE JIAOOPATOPHBIX
pabot

Bapuanmot 3a0anuii:
BaI[aHI/Ie 1. Pemuts 3ala4y aHAJIMTHYCCKHU, IOATBCPANUTD BBIYUCIICHUSA aBTOMATU3UPOBAHHBIM

pacuetom B CAIIP Komnac-3D.

- ipu perieHuu 3a1aun B Kommnac-3D onpenenuts nepeMenieHusi, HanpspkeHust 1 KodpGuuueHT
3araca, BO3HUKAIOIINE B I€TaJIN.

CrepiKeHb, KECTKO 3allleMJICHHBIH IByMsI KOHIIaMH (CM. PUCYHOK), UMEET ILJIO0IIA/Ib
HorepevyHoro ceueHus BepxHe yactu 10 cm2 u HkHel yactu 40 cm2. Onpenennts
HaANPSDKEHUS B KAKIOW 4aCTH CTEPHKHSL.

A,
HAG =
%
o

STkne o F

3aJIaHI/Ie 2. Pemute 3a1a4y aHaAJIMTUYCCKHU, IOATBCPAUTDb BBIYUCICHUA aBTOMATU3UPOBAHHBIM
pacuetom B CAIIP Kommac-3D.

- ipu perienuu 3a1aun B Kommnac-3D onpenenuts nepeMenieHus1, HanpspkeHust 1 KodhhuuueHT
3araca, BO3HUKAIOIINE B IETAIH.

CranpHOl OONT MPOIYIIEH CKBO3bh MEIHYIO TPYOKY, KakK IMOKa3aHO Ha PUCYHKE.
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[ITar nape3ku 60nTa paBeH 3 MM. Kakue HanmpsKeHUs BOSHUKAIOT B 00JITE U TpyOKe Mpu
3aBUHYMBAHUU Taiiku Ha 1/4 ob6opora?

B g FEMNEDS 5 MW

'h.

— ,fi/fif?’;l/’;._ % b

R s

I—||_

Xy

3ananue 3. Pemuth 3a1a4y aHAIMTUYECKH, TIOATBEPAUTH BHIYMCIECHUS aBTOMAaTU3UPOBAHHBIM
pacuerom B CAIIP Kommnac-3D.

- ipu perenuu 3a1aun B Kommac-3D onpenenuts nepeMenieHus, HarpspkeHust 1 KodhhuueHT
3arnaca, BO3HUKAIOIIUE B I€TAJIU.

[Tpu paboTe cTporanbHOro CTaHKa Ha pesell nepenaercs Harpyska F=2,75 kH,

BbUIET pe3na h=70mm, nonepeyHoe ceyenne npssmoyrosnbHoe 20x15mm (cum. puc.). IlpoBeputsb
MIPOYHOCTH CTEPXKHS pe3la, eciim npeaen trekydectu ot= 600 MITa. Onpenenuts K03 UITUESHT
3araca Npo4HOCTH.

T e
L x/ff

— N\

1 -

&

—1

M

Kpumepuu oyenku:
[IpuBenensl B paznene 2

2. KpuTtepun u mkaJjbl olieHHBaHUS

JIns KOHTPOJIbHBIX MEPONPUATHI (TEKYIIEro KOHTPOJISA) yCTaHABIMBACTCS
MHHHMAaJIbHOE U MaKCHMAaJIbHOE KOJHUYECTBO 0ajI0B B COOTBETCTBUU C TAOJIUIIEH.
KoHTposibHOE MEpOonpHsITHE CUYUTACTCS MPONACHHBIM YCIEIIHO TMPU YCIOBUU
Habopa KOJMYeCcTBa OANIOB HE HI)KE MUHUMAJIBHOTO.

Pesynbrar 0Oy4YeHMS TIO JUCHUIUIMHE CYHUTACTCS JOCTUTHYTHIM TIPH
YCHEIIHOM TPOXOXKJICHUH OOYYalolmMMCS BCEX KOHTPOJBHBIX MEPOTPHUITUH,
OTHOCSIIUXCS K JAHHOMY PE3yJIbTaTy 00y4ICHUSI.

Pa3zoenwi Konuuecmeo 6annos
Dopma Konmpona -
OUCHUUNIUHDL min max
1 3amuTa 1abopaTOpHBIX padboT 10 20
2 KonrponbHas padora, 3amuTa 1a60paTopHBIX padoT 15 30
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TectupoBanue, 3amunTa 1a00paTOPHBIX PadboT 20 40

4 KoHnTponbHast paboTa, 3amuTa JJ1abopaTOpHBIX padoT 15 30

[Tpu omleHWBaHUU PE3yNBTATOB OOYUYCHHSI IO JUCIHUILINHE B XO/€ TCKYIIETrO
KOHTPOJISI YCTIEBAEMOCTH HCTIOJIB3YIOTCS CIEAYIONUE KPUTEPUU. MHUHHMAIBLHOE
KOJIMYECTBO 0ayyIoB BBICTABIISCTCS OOydYalomeMycsl TpPH BBITIOJTHEHUH BCEX
MoKa3aTelield, JOMYCKAIOTCS HECYIIECTBEHHbIE HETOYHOCTH B W3JIOKCHUU U
oopMIICHUN MaTepHaa.

Haumenosanue,
Ilokazamenu evicmagnenus MUHUMAIbLHO20 KOJIUYECMEA DANN06
0003HaueHue
JlaboparopHas paboTa BBIIOJIHEHA B TIOJTHOM 00BEME;
[IpeacraBnern oOTYeT, COAEpNKAIIMH HEOOXOIUMBIE PpPAaCyeThl, BBIBOIbI,
JlabGopaTopHas O(OPMIICHHBII B COOTBETCTBHH C YCTAHOBJIICHHBIMH TPEOOBAHUSIMU;
pabora [TponemMoHCTpHUpPOBaH yOBIETBOPUTEILHBINA YPOBEHD BIaICHUS MaTEPUAIIOM
MpU 3aluTe Ja00OpaTOpHOM pabOThHI, JaHBI MPABUIBHBIE OTBETHI HE MEHEE
yeM Ha 50% 3agaHHBIX BOITPOCOB
ITponemoncTprpoBaH OBJICTBOPUTEIIHHBIHN OBCHb BJIaJCHUSI
KoHntposbHas POzl pHp e p P .
MaTepHUaIOM.
pabora 0 .
[TpaBunpHO pemeno He meHee 50% 3amanuit

[TpomexyTouHas aTTecTanus Mo JUCHUIUIMHE TPOBOAUTCS B (hopMe 3aueTa.
HroroBas oOICHKA MO JIUCIUIUIMHE MOJKET OBITH BBICTaBJICHA Ha OCHOBE
pPE3YyJIbTATOB TEKYIIETO KOHTPOJIA C UCITOJIBb30BAHUEM CIICTYIOMIEH IIKAJIbI:

Ouyenka Haopano 6annoe
«3a4TEHO» 71-100
«HE 3aYTEHOY 41-70

buner k 3adeTy BKIIIOYAET 2 TEOPETHYECKUX BOINpPOCa M | MpakTHYeCcKoe
3aJlaHHUE.

[IpomexxyTouHas arrectauus NpoBOAUTCA B popMe yCTHOTO Ompoca.

Bpewms Ha moarotroBky: 45 MUHYT.

[Ipy oueHuMBaHUM pe3yabTaTOB OOyuY€HUs MO JUCHMILUIMHE B XOJe
IIPOMEXYTOYHOM aTTECTALMM HCIIOIB3YIOTCSA CIEAYIOIIUME KPUTEPUU M IIKAJIa
OLICHKHU:

Ouyenka Kpumepuu ouenxu

OOyuaromuiicss  JIEeMOHCTPUPYET 3HaHHE  OCHOBHOTO  Y4eOHO-
MPOrpaMMHOTO MaTepuana B o0beMe, HEOOXOJUMOM JUIsl anbHeen
y‘-Ie6BI, YMECT NPUMCHSATH €I0 IMPU BBIITOJTHCHUHN KOHKPETHBIX SaﬂaHHﬁ,
MPETyCMOTPEHHBIX MTPOTPAMMOM TUCITUTUTHMHBI

«3a4TCHO»

OOyuaromuiicss JTeMOHCTPUPYET 3HAYMUTEIbHBIE MPOOENTbl B 3HAHUSIX
OCHOBHOTO y4eOHO-TIPOrPaMMHOTO Marepuana, JOTYCTUJT
MMPUHIMITHAIIBHBIC OIINOKH B BBITIOJTHCHUU npeaAyCMOTPCHHBIX
MPOrpaMMOii 3aJaHNii U HE CITIOCOOEH MPOIOKUTH 00yUeHHE

«HEC 3a4YTCHO»
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JlomonHeHus U u3MEHeHHs K IpOrpaMMe IUCLUILTHHBL | |
«Cucmemer asmomamusayuu UHDICEHEPHBIX PACYemoey

TI0 HaNmpaBIeHHIO MOAroToBKH 15.03.05_«Koncmpykmopcko-mexnonozuueckoe obecnevenue
MAUUHOCIPOUMENLHBIX NPOU3600CMEY, TIPO(YHIB IOATOTOBKY «TeXHONO2USL MAUUHOCTIDOCHUAY

¢ 2021/2022 y4ebHoro roaa

Ha ocnoBammn npuxasa MunoGprayku ot 26.11.2020 Ne 1456 «O BHECEHHH H3MEHEHHI B
(benepanbHBIe rocymapcTBeHHBIE 0Gpa3zoBATENLHbIC CTaHAAPTHl BHICIIETO 00pa3soBaHHSI» B
IpOTpaMMy JUCHHILTHHEL BHOCATCS CIEAYIOIIHE H3MECHEHHSL:

15 AHHOTAlWMs TUCIMIUIHHEL B Cpoke «Komnemenyuu, popmupyemvie 6 pezynemame
OC60eHUA OUCYUNAUHBLY CTIEMYET H3IOXKHUTH B CIIENYIONEH peIaKIiu: i
¢ OIIK-6. CrocobeH NOHHMATEL MPHHIHIIBI paboTEl COBPEMEHHBIX ?ﬁchopMauHOHHer
TEXHOJIOTHH H MCIIONB30BaTh MX JUIA PellIeH s 3a1a4 IPODECCHOHATBHOM e TeIbHOCTH
¢ OIIK-10. CnocoGeH paspaGaThiBaTh AJITOPUTMEI M KOMITBIOTEPHBIE  NIPOrPaMMEL,
NPHIOHEIE ISl IIPAKTHYECKOTO IIPHMEHEHHS :
2 n. 2 «llmanupyemsle pesyinbTaTel  OGYdYeHHI», ab3all - «Komnemenyuu,
npuobpemaemvle 6 X00€ 0C60EHUA OUCYUNTUHBLY U3TIOKUTD B CIEeNYIONIed PeNaKIuH;

KomneTeHuuu HWuaukaTopsl Snannsi  |Ymenus | HaBbiku
OIIK-6. Crocoben | OIK-6.1.  3Hath:  BHABl  COBPEMEHHBIX
MOHHMATb NPHHUMIB! | HHOOPMALMOHHBIX TEXHOJIOTHH, [/ pelleHHs
paboTbI COBPEMEHHBIX | 3amay B obnacTu KOHCTPYKTOPCKO-
HH(POPMALHOHHEIX TEXHOJIOTHYECKOTO obecneveHus
TeXHOJIOTHit H | MallMHOCTPOMTEIBLHOTO TMPOH3BOACTRA,
HCHOJIB30BaTh WX  JUIS | TIPHHIIWIIEI paboTs! COBPEMEHHBIX
pelLIeHus 3a1a4 | WHGOPMALUMOHHBIX TEXHOJIOIHH, COBPEMEHHbIE
npodeccHoHaNBHOM TEHIEHIMH  pasBUTHA  MHDOPMATHKH U 2 1 1
JeATETbHOCTH BBIYHCIIHTENBHON TEXHWKH, WH(OPMALMOHHBIX
TeXHOJIOTHA W TyTH MX I[PHMEHEHHA B
npodeccHOHANIBHOM JEATEeNIBHOCTH,
NporpaMMHBIe cpencTsa ' obnactu .
KOHCTPYKTOPCKO-TEXHONOTHIECKOTO ‘
obecneveHus MalIHHOCTPOUTENEHOTO
MPOH3BOJICTRA

OIIK-6.2. YMeTh: HCNONL30BATH COBPEMEHHbIE
HH)OPMALMOHHBIE TEXHONOTHH, NPUKIAfHbIE
MpOrpaMMHBIE CPEICTBA MPH pENICHHH 3ajad
NpodecCHOHAIbHOI ASATENEHOCTH

1,2 1 12,3

[TK-6.3. Brnanets: COBPEMEHHBIMU
UH(OPMALUMOHHBIMH  TEXHOJIOTHAMH npH
peLIeHIH 3ana4 npodeccHOHANbHOI
JIeATeJILHOCTH

12 ({1 Bl 1,3

OTIK-8. Cnocoben | OTIK-8.1. 3Hare: MeToObl  ONTHMW3ALMH
y4acTBOBaTh B pa3paboTke | 0OBLEKTOB, NMPOLECCOB M CHCTEM HHKEHEPHOM 2.8 2.3 1,2
0000ILEHHBIX BAPHAHTOB | NEATENRHOCTH




peLIeHHs npobneM, | OIIK-8.2.  Vmers: NPOBOAMTL  AHAIH3
CBSI3aHHBIX ¢ | TeXHHYECKO#H 3ama4yd M BbIOWpaTbh aJCKBATHbIC 2.3 2.3 34
MAIIMHOCTPOHTENbHBIMUA | METOJBI PEIIeHHS
npousBoacTBamu, BeiGope | OITK-8.3. Bnagers: HaBbIKAMH HCIIONB30BaHUA
ONTHMAIBHBIX BAPHAHTOB | BHIOPAHHBIX METOHOB
TIPOTHO3HPYEMBIX 2.3 3,4 34
TMOCNENCTBHIT pPellleHHs Ha
OCHOBE HX aHaJlu3a;
OTIK-10. Cnocoben | OINK-10.1. 3HaTh: OCHOBHbIE TIOHATHS H METObI
paspabatblBaTh ABTOMATU3UPOBAHHOIO IPOEKTUPOBAHUA [IpH
AITOPHTMbL U | TEXHOJIOTHYECKO MOATOTOBKE
KOMITbIOTEPHBIE MAaLIMHOCTPOUTEILHOIO NPOM3BOCTBA, 23 23 123
nporpamMMbl, TNPHTOJHBIE | COBPEMEHHBIE aIrOPUTMbl M KOMIIBIOTEPHBIE ) 3 Az
s NPaKTHYECKOro | MPOrpamMMbl NP MPOEKTHPOBAHHU PAZMUUHBIX
NpUMEHEHHA 00BbEKTOB N TEXHOJOIHYECKHX MpoLEeccoB
MaLIHHOCTPOUTEBHBIX POH3BOJICTB
OIIK-10.2. YMeTb: HCTIONB30BATH COBPEMEHHbIE
aJTOPHTMBl H KOMIILIOTEPHBIE [POrPaMMbl MpH
NPOEKTHPOBAHUH PasNHYHBIX 00BEKTOB
TEXHONOTHYECKHX NIPOLIECCOB 3 34 2
MaLIHHOCTPOUTEbHBIX NPOM3BOJICTB,
paspabaTblBaTh TaKUe alTOPUTMBI M IPOTPaMMBI
B COCTaBE KOJUIEKTHBA CIELHAINCTOB
OTIK-10.3. Bmazmers: HaBbikaMu pa3paboTkH
QITOPUTMOB M KOMIIBIOTEPHBIX  MPOrpamMm
NPUTOAHBIX A7 NPaKTHYECKOTO MPUMEHEHHS B
pasnMuHBIX ~ TEXHOJOTHYECKHX  Mpoueccax
MAalIHHOCTPOUTENILHOIO NMPOU3BOJCTBA, 3 34 2:3
HaBBIKAMH MOJEIHPOBAHUA 0OBEKTOB M CHCTEM
MaLIMHOCTPOUTEbHBIX NPOH3BOACTB c
HCIONIb30BAHMEM NIaKETOB TIPUKIIAJHBIX
MporpamMm

HomnomnHenus 1 M3MEHEHHs PACCMOTPEHBI M 0100PEHBI HA 3aceJaHNH Kadenpsl
«_ 15 » __ uroHA 2021r., mpotokon Ne 6

3aBenyroumi Kabenpoit
«TexHONOTHSI MAIIHHOCTPOEHUS U TPHGOPOCTPOCHHY

L P.M. Bakupos
» HIOHS 2021t

PykoBoauTens 06pa3oBaTebHOlM IPOrpaMMBbl 4
«KOHCTPYKTOPCKO-TEXHOIOTHYEeCKoe 00eCIIeueH e MAITHHOCTPOUTENbHBIX TTPOH3BOICTEY

o il 5 _ P.M. Bakupos
« & 1 f » HAIOHS 2021r.




		2022-04-15T20:02:38+0400
	Давыдов Иван Александрович
	Подпись документа




