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Borkunckuii puanan
®exepanbHOro rocyaapeTseHHOro OroaskeTHOrO 00pasoBaTenbHOrO y4pexRIeHus
BbicIIero obpasoBanus
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PABOYAS [TPOI'PAMM

ITo aucuumnianze: CucreMpl ABTOMATU3aLUU MHIKEHEePHBIX PacyeToB

AUt HanpasiieHus: 15.03.05 — Koncrpykropeko-Texnonoruueckoe obecnieyenue

MalllHHOCTPOUTETbHBIX IIPOU3BOACTRB

1o npodumo: TexHoa0rus MalIHHOCTPOEHHUS

(opma o6yuenus: 3aounas

Obwas Tpya0eMKOCTb AUCIHUILIHEE COCTaBIISCT: 4 3aYETHBIX €JHHHII

Bua yue6Hoii paGots Beero Cosogipu
4acoB 5
Konrakrusie 3ausitus (Bcero) 16 16
B ToM ywucne: = -
Jlexunu 6 6
[pakTuueckue 3ausaTus (I13) 4 4
CemuHapei (C) - -
JlaGoparopHsie paGoTsi (JIP) 6 6
Camocrosrensnas paGora (Bcero) 128 128
B ToM yucne: 2 2
KypcoBoii npoexr (pabota) - -
PacyeTHo-rpaduueckue paboTsl - -
Pedepar = =
Apyaue uovr camocmosmenvnon pabomei - -
Bun npomexyTouHoi aTTeCTalMK (3a4eT, IK3ameH) - 3ayer
O6was TpyaoemkocTs yac 144 144
3a4. el. 4 4




Kadenpa — Opranu3zanisi BEIYHCIUTENBHBIX IPOLECCOB U CHCTEM yHpaBiaeHUs
Cocrasurenu — [laBbiioB MBaH AsiekcanIpoBHY, K.T.H., IOIEHT.

Pa6ouas mporpamma cocraBieHa Ha ocHoBanuu ®I'OC BO mo nanpasienuto moarotokd 15.03.05
«KOHCTpYKTOPCKO-TEXHONOrMYeCKoe 00ecreyeHne MAIIHHOCTPOMTENBHBIX MPOM3BOJACTBY (YPOBEHb
baxanaspuara), Ne 1000 ot 11.08.2016 u yTepkaeHa Ha 3aceaHUU Kadeaphl
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3aBenyrowmit kadenpoit «OpraHu3aIUs BEYUCTUTENBHEIX IPOLECCOB H CHCTEM YIIPABIEHHUS»
//m A. JlaBe110B
« 1F » ahpeut 20 z’é T.
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COI'JTACOBAHO

[Ipencenarens y4e6HO-METOANYECKOH KOMUCCHH

10 HanpaBIeHUIo MOAroToBkHu 15.03.05 — Koncrpykropcko-
TEXHOJIOTHYECKOE 06ecneueHne MallHHOCTPOUTEIbHBIX
NPOU3BOJCTB, MPO(GHUITL — TEXHONOTHS MAIMHOCTPOSHHUS]

J/ — A.H. llensnsxos
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KomnyecTo uacos paGoueit mporpaMMbl COOTBETCTBYET KOJIMYECTBY 4acoB pabodero yueOHOro rasa
HalpaBJI€HUS  IOJATOTOBKH 15.03.05 -  KOHCTPYKTOpPCKO-TEXHONOTHYECKOE  OBecredeHue
MaIlIHHOCTPOUTENLHBIX IPOU3BOICTBY, IPOGUIIL — TEXHONOrUsI MAIIMHOCTPOESHHUS

Benymuii cnenmanuct yue6Hoit yactu
B® ®I'BOY BO «MxI'TY umenn M.T. Kanamuukonay
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AHHOTaAMA K JHUCIHHITIIINHE

Haszeanue
0 CucremMbl ABTOMATHU3allUM WHIKCHEPHBIX pacyeToB
UCUUNIUHBL

Homep 92 | Axademuueckuii 200 | cemecmp | 5
15.03.05 «KOHCTPYKTOPCKO — TEXHOJIOTHIECKOe oOecedeHre

Kagheopa OBITuCY Hpozpamma MAaIIMHOCTPOUTENBHBIX TPOU3BOACTBY» (YPOBEHb OaKanaBpHaTa), IpOoGHIb —
«TeXHOIOT s MAILTMHOCTPOCHHS)

Cocmasumens HaBwioB U.A., K.T.H., JOLICHT

Ienu u 3a0auu
OuUCHUUNIUHDL,
OCHOBHbIE meMbl

Ienn: o3HaKOMIIEHHE C OCHOBHBIMH METOJAMH M COBPEMEHHBIMH CPEICTBAMH aBTOMATH3alUH HHKeHepHbIX pacueToB (CAE-
CHCTEMaMH) TIPH IIPOSKTUPOBAHNH y3JIOB U JIeTaleH MallInH.

3agaun: mnpUOOpETeHHE TEOPEeTHYeCKHX 3HAHUH 110 METOAWKaM | IIPUBUTHE MPAKTHYECKUX HABBIKOB IIPHMCHEHHUS
ABTOMAaTHU3UPOBAHHBIX pacdeToB ¢ ucnonb3oBanneM CAE-cucTeM Ui pelreHns: HHXEHEPHBIX 3aad B 00J1aCTH HPOYHOCTHBIX,
TETIOBBIX, a3P0- ¥ THAPOANHAMUIECKHX PACUETOB.

3uanusi: OCHOBHBIE METOIBI WCCIENOBAHUS HATPY30K, MEPEMEIIEHAN W HAMpsDKEHHO- Ie(OPMHPOBAHHOTO COCTOSHHS B
9JIEeMEHTaX KOHCTPYKIHWI, METOABI NMPOEKTHBIX M IPOBEPOYHBIX pacdyeToB wu3menuil. Pacuer HampspkeHHWH, aedopManui,
TEIIIOOOMEHa, paclpeNeNieHdss MarHUTHOTO IIOJs, IOTOKAa JKMAKOCTEH M JpYruX IapaMeTpoB CIDIOIIHBIX Cpel C
ucnonszoBanneM CAE-cuctem.

Ymenusi: Ilomb30BaThCs HHCTPYMEHTANBHBIMU INIPOTPaMMHBIMU  CPEACTBAMH HHTEPAKTUBHBIX TIpaduUeckux CHCTEM,
aKTyaJbHBIX AT COBPEMEHHOTO MPOU3BOACTBA. [IpoeKTHPOBAaTh U KOHCTPYHPOBATh TUIIOBBIE HIEMEHTHI MAIlUH, BBINOIHATH UX
OLICHKY IO MPOYHOCTH W KECTKOCTU M APYTUM KpUTepusiM paborocmocoOHOCTH. [InmaHMpoBaTh MOJENBHBIN SKCHEPHMEHT U
oOpabaTeiBaTh €ro pe3yslbTaThl Ha IEpCOHANFHOM KoMmmbloTepe. OLEeHMBaTH TOYHOCTh M JOCTOBEPHOCTH PE3YJIHTaTOB
MOZENUPOBaHUs. BHIMOIHUTE paboTy M aHaNM3 MO pacyeTy HampshKeHHH, nedopManuii, TeruiooOMeHa, ITOToKa KUAKOCTEH U
JIpPYTHX IapaMeTpoB CIUIOLIHEIX cpel ¢ ucnoss3oBanneM CAE-cucrem.

Hapbiku: [IpuMeHeHMe CTaHOapPTHBIX IPOrPAMMHBIX CPEICTB B 00JIACTH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO OOecredeHHs
MaIIMHOCTPOUTEIBHBIX MPOU3BOACTB. OOpaboTKa SKCIEPUMEHTANBHBIX JaHHBIX W OLECHKH TOYHOCTH (HEOMpPEAETeHHOCTH)
U3MEpPEHHH, WCIBITAHUA M JOCTOBEPHOCTH KOHTpOJiA. PaboTa ¢ MpOrpaMMHOM CHCTEMOH IJIi MaTeMaTH4ecKoro |
UMUTAIMOHHOTO MozenupoBanus. OpopmileHHe pe3yIbTaTOB HCCISIOBAHUH M MIPUHSATHS COOTBETCTBYIONINX PEIICHUH.
Jlekuuu (ocHoBHBIe TeMbl): O030p W Kiaccu(UKalys OCHOBHBIX NPOTpaMM IJIsl HHXKEHEPHBIX pacdeToB. [IpuMeHeHme
ouCHBIX TporpaMM B HHXXEHEpHBIX pacueTax. Cucrema aBTOMaTH3MpoBaHHOro npoektupoBanusi "KOMIIAC". OcHoBHbIE
xomnoHeHTHEL. Cucrema APM FEM WinMachine /it aBTOMaTH3MpOBaHHOTO pacdyeTa U NPOSKTHPOBAaHMS MallWH, MEXaHU3MOB
u xoHcTpykuuil. Co3nanue pacuetHoit mozaenu. CTpykTypa pacyetHoi Mozaenu. Cucrema koopauHatr. Harpysku, ycioBus Ha
creneHu cBoOopsl. [ToaroToBKa K penreHno. JINHEHHBIN CTaTHYECKUI aHAITH3.

IpakTHyeckue padorsr: OnpeneneHne NOrPeIHOCTH (GOPMBI TPU TOYCHUH HEXKECTKUX 3arO0TOBOK. Pa3paboTka KOHCTPYKIUU
U pacdyeT Ha NPOYHOCTh CHEHHAIBHOTO CTAaHOYHOTO MHpHCHOCOONeHMs M (pe3epoBaHUs. ABTOMATH3HPOBAHHBIM pacueT
MapaMeTpoB PEAyKTOpa.

JlabopaTopuble paGoTbl: M3yuenne u Hactpoiika cuctemsl APM FEM: mpouHocTHOW aHamu3. IloaroroBka Momenu K
pacueram. CocraBieHne pacueTHOH cxembl. KoHeuHO-3meMeHTHBIH aHanmn3 B Kommac-3D u 0OpaboTka pe3yiapTaToB. AHAIN3
YCTOHYMBOCTH KOHCTPYKIIUH.

OcHoenas 1. 3BoHOB, A. O. CHucTeMbl aBTOMATH3aI[M{ IIPOSKTUPOBAHKS B MAIIMHOCTPOCHHH [ DIIEKTPOHHBIN pecypc] : yueGHoe mocobdue /

Aumepamypa A. O. 3BoHOB, A. I'. SlHumeBckas. — DIEKTPOH. TEKCTOBBIE AaHHBIE. — OMCK : OMCKHI TOCYIapCTBEHHBIH TEXHUYCCKHN
yuuBepeuret, 2017. — 122 ¢. — 978-5-8149-2372-1. — Pexxum mocrtyma: http://www.iprbookshop.ru/78469.html
2. WBanos, C. E. VHTemrekTyanbHBIE MPOTPAMMHBIC KOMIUIEKCH Ui TEXHHYECKOH M TEXHOJOTHYECKOW MMOATOTOBKH
npom3BozacTBa. Yacte 5. CHCTEMBI HHXKEHEPHOTO pacueTa W aHaunu3a JeTajeld u cCOOPOYHBIX eIHHUI [ DIEeKTPOHHBIH pecypc] :
yuebHo-MeTomuueckoe mocodbue / C. E. Mpanos ; mox pen. Jl. J. KymukoB. — DnektpoH. TekctoBbie aanHbie. — CIIO. :
VYuusepcurer UTMO, 2011. — 48 ¢. — 2227-8397. — Pesxxum goctyna: http://www.iprbookshop.ru/66465.html

Texnuueckue VueOHble ayaUTOPHMH Uil TIPOBENCHHS 3aHATHIl JIEKIMOHHOTO, CEMHHAPCKOro M JabOpaTOpPHOTrO THIA, TPYIIOBBIX U

cpedcmea WHANUBHIYaIbHBIX KOHCYJBTALlMH, TEKYIIEro KOHTPOJS YCIEBAEMOCTH M HPOMEKYTOYHOH aTTECTAlMM OOYYalOIIUXCs, UL
CaMOCTOSITEIIbHOI PabOTHI CTYACHTOB.

Komnemenyuu Ipuodpemaromesn cmyoenmamu npu 0c60eHUU OUCYUNIUHBL

[Tpogeccuonanvuie | NK-4 Crioco6HOCTb yuacTBOBATH B pa3paboTKe MPOEKTOB U3ENUN MAITUHOCTPOEHHUS, CPENICTB TEXHONOTHYECKOTO OCHAILEHHS,
ABTOMATH3AlMKA M HATHOCTHKH MAIIMHOCTPOUTENBHBIX MPOU3BOJCTB, TEXHOJOTMYECKUX IPOLECCOB HMX H3TOTOBJICHHS H
MOJICPHU3ALMH C YYETOM TEXHOJOTHYECKHX, OKCIUTYyaTAllHOHHBIX, OSCTETHYECKHX, OSKOHOMHUYECKHX, YIPaBICHUECKHX
HapaMeTpoB M HCIIOJNB30BAHHEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTMH W BBIYUCIMTEIBHOW TEXHHKH, a TaKKe
BBIOMPATh 9TH CPEICTBA M INPOBOJMTH JHATHOCTHKY OOBEKTOB MAalIMHOCTPOHMTEIBHBIX IMPOM3BOACTB C NPUMEHEHHEM
HEOOXOIMMbBIX METO/IOB M CPEJICTB aHAIIH3A.
Popma Ilpaxkmuueckue Jlabopamopnvie

3auemnwvix npoeedenus Jexyuu Camocmoamenvuasn paboma

4 . 3anamusn pabomot

eouHuy 3auamuil
Bcezo uacoe - 144 6 4 6 128

Buow Hugp.3au KIUKP Yecnosue [Tony4enue omeHKn Dopma nposedenusn |lloaroroka k 1a00paTOPHEIM

KOoHmponsa_| /3a4/ K3 3auema «YZOBJIETBOPUTENBHOY, | CAMOCMOAMENbHOU | 3aHATUAM, 3a4ETY,

dopmui Hno. 3auer HET OUCUUNTIUHDL «XOPOILLIO», «OTIUYHO» | padomol BEINIOSTHEeHMe 3a1anuii CP

Ilepeuens oucyunaun, sHanue KOMOPHIX
HEe0OX00UMO 011 U3yUeHUA OUCUUNTIUHDL

Wudopmarnka. MeTop1 KOMITBIOTEPHOTO KOHCTPYHpoBaHus. CONpOTHBIICHNE MaTEPUAJIOB.



http://www.iprbookshop.ru/78469.html
http://www.iprbookshop.ru/66465.html

1. Ilesu u 3a7a4M JIUCHUTIIHHDI .

Heabro mnpenonaBaHusi NUCLUUIUIMHBI SBISIETCS O3HAKOMJIEHHME C OCHOBHBIMH METOJAaMHU H
COBPEMEHHBIMH CpPEJICTBAMH aBTOMAaTH3alMU WHXKeHepHbIX pacueToB (CAE-cuctemamu) npu
MIPOCKTUPOBAHUH Y3JIOB U JIETAJIEH MallluH

3agauu IUCIIUTUINHEL:
— IPHOOPETEHUE TEOPETHUYCCKUX 3HAHWH M0 METOJWKAM U NPHBUTHE MPAKTHYECKUX HAaBBHIKOB

MPUMCHCHHA aBTOMATU3HWPOBAHHBIX PACUYCTOB C HCIIOJIB30BAHUCM CAE-cucrem IJIs1 peLICHUA
HHXCHCPHBIX 3a/la4 B obnactu IMPOYHOCTHBIX, TCIJIOBBIX, a3p0- W THUAPOAWMHAMUYCCKHUX
pacduc€ToB

3HATb:

OCHOBHBIE ~ METOZABI  HCCIEAOBAHMSA  HArpy30K, IIEPEMEIICHUM W HANPSKEHHO-
1e(OpMHUPOBAHHOTO COCTOSIHUS B JIEMEHTaX KOHCTPYKLIUH.

METO/IbI TPOEKTHBIX U IPOBEPOYHBIX PACUETOB U3JCIIHM.

pacyeTr HanpspKeHHH, negopmanui, TeriooOMeHa, pacipeaesieHusl MarHUTHOT'O OIS, TOTOKa
KUAKOCTEH U IPYTuX NapaMeTpoB CILIOLIHBIX cpel ¢ ucnonb3oBanueM CAE-cucrtem.

yMeThb:

IOJIb30BAaThCS  MHCTPYMEHTAJIBHBIMU  NPOTPAMMHBIMH  CPEJICTBAMH  MHTEPAKTHBHBIX
rpaUYecKUX CUCTEM, aKTYaJIbHBIX ISl COBPEMEHHOT'O IPOU3BO/ICTBA.

MMPOCKTUPOBATL U KOHCTPYUPOBATH TUIIOBLIC 3JICMCHTHBI MAlllMH, BBIIIOJHATHL UX OLCHKY IIO
IPOYHOCTH U KECTKOCTH U APYTUM KPUTEPUIM pabOTOCIIOCOOHOCTH.

IUIAHUPOBATh MOJICIBHBIA SKCIIEPUMEHT U 00padaThiBaTh €ro pe3yJbTaThl Ha NEPCOHATHHOM
KoMIibroTepe. O1leHMBAaTh TOYHOCTh U JOCTOBEPHOCTH PE3YJIbTaTOB MOJCIMPOBAHUS.
BBINIOJHATH paboTy M aHAIW3 1O pacyeTy HampsDKeHWH, neopMaiuii, TernooOMeHa, moToka
KHUJKOCTEH U IPYTUX MapaMeTpOB CILIOMIHBIX cpel ¢ ucnoibp3oBanneM CAE-cuctem.

BJIAJ1€Th:

HABbIKAMU TPUMEHEHUS! CTaHJAPTHBIX MPOTPAMMHBIX CPEJICTB B 00JacTU KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 00ecreYeHrss MAaTHHOCTPOUTENBHBIX POU3BOJICTB.

HaBbIKaMH 06pa60TKI/I SKCIICPUMCHTAJIbHBIX JaHHBIX u OLICHKH TOYHOCTHU
(HeonpeIeNIeHHOCTH ) U3MEPEHUH, UCIIBITAHUN U IOCTOBEPHOCTU KOHTPOJIS.

HaBbIKAMU pPabOThl C MPOTPAMMHON CHCTEMOM Ui MaTeMaTHYeCcKOr0 W HMHUTAIMOHHOTO
MOJEIUPOBAHUS.

HaBbIKaMH Oq)OpMJ'IeHI/ISI PE3YIBLTATOB I/ICCJ'IGI[OBaHI/II\/'I U TPpHUHATHA COOTBECTCTBYIOIIHX
pELICHUH.

2. MecTo nucunIuHbl B cTpykType OOIL:

JucnurinuHa OTHOCUTCA K BapraTuBHOM yactu biioka 1 «/lucuunmunel (MOIYyITN)».

Jist u3ydeHus TUCIUTUTMHBI 00yYaroIHics TOMKEH

3HATH:

— METOIBI U CPEJICTBA TE€OMETPUIECKOTO MOICTUPOBAHUS TEXHUUECKUX 0OBEKTOB,

— METOJIBl ¥ CPE/ICTBA aBTOMATU3AIIMU BBIMIOTHEHUS U O(OPMIIEHHS MTPOESKTHO-KOHCTPYKTOPCKOM

JOKYMCHTAIUHU,

— CTaHAAPTHBIC MPOrpaMMHBIC CPEACTBA Jid PCIICHHA 3a1ad B o0ractu KOHCTPYKTOPCKO-

TEXHOJOTHYECKOI'0 00SCIICUCHHMS MalllMHOCTPOUTCIIbHBIX ITPOU3BOACTB,

— npaBuiia opopmIieHUsI KOHCTPYKTOPCKOM TokymeHTanuu B cootBercTBuu ¢ ECK/,
yMeTh:

HCIOJIB30BaTh [JIsI PCHICHUSA TUIOBBIX 3adad MCTOAbBI MW CpCACTBA TCOMETPHUYCCKOIO
MOZACIINPOBAHUA,

PEAIN30BBIBATE IPOCTHIC AJITOPUTMBI UMUTAIITUOHHOTI'O MOJCIUPOBAHUA

BBITIOJIHATDL AHAJIN3 TCXHOJOIMYCCKHUX IIPOLHECCOB U 06OPYJIOBaHI/I5I KaKk O0OBEKTOB
ABTOMAaTHU3allun U YIIPaBJICHUA.



BJIAIETh:

— HaBbIKaMH Pa0OOTHl HA KOMIBIOTEPHOH TEXHUKE C rpadMueCKHUMHU MaKeTaMH JUIsS MOJyICHHUS
KOHCTPYKTOPCKHUX, TEXHOJOTMYECKUX U IPYTUX JTOKYMECHTOB;

— HaBblIKaMH O(OPMJICHHS MPOSKTHOW W KOHCTPYKTOPCKOW aedopMaiiiyi B COOTBETCTBUHU C
tpeboBanusimu ECK/I.

— METOJaMH IPOBEICHHs CTAaHIAPTHBIX HCIBITAHHNA MO ONPEICICHHIO TOKa3aTeneld (U3UKo-
MEXaHUYECKUX CBOMCTB UCIOJIb3yEMbIX MATEPUAIIOB M TOTOBBIX U3/ICIIUH.

W3ydyeHrne MUCHUIUIMHBI OasWpyercs Ha 3HAHWUSAX, MOJYYCHHBIX MPH W3YYCHUU JIUCHUTIINH:
HNudopmaruka. MeTo b1 KOMIIBIOTEPHOTO KOHCTpYyHpoBaHusa. CONpOTUBICHUE MAaTEpUajIoB.

3. TpeGoBaHus K pe3yibTaTaM O0CBOEHHS THCUMILINHDI.
3.1. 3nanus, npuodperaeMble B X0/1e U3yYeHUSs JUCHUILINHBI

Ne n/m 3 3Hanus

1 OCHOBHBIE METOABI HCCIEIOBAaHMSA HArpy30K, MEPEMEIICHHH M HaNpsHKEHHO- Ie(GOpMHPOBAHHOTO
COCTOSTHHS B 3JIEMEHTaX KOHCTPYKIMH

2 MeTopI TPOSKTHBIX U MPOBEPOYHBIX PACUETOB M3JICIUH

3 Pacuer HaHpSI)KeHPIﬁ, ;[e(bopMauI/Iﬁ, TeHHOO6MCHa, pacnpeaciicHid MAarHuTHOIO IOJIsI, IIOTOKa
)KI/IZ[KOCTeﬁ 1 Apyrux napaMeTpOB CIUIOIIHBIX Cpe € MCIIOJIB30BAHUCM CAE-cucrem

3.2. YMCHI/IH, npnoﬁpeTaeMble B X04€ UBYIYCHHUSA JUCHHUIIINHBI

Nen/my YMenus

1 [Tonp30BaThCsi MHCTPYMEHTAIBHBIMH IIPOTPAMMHBIMU  CPEJICTBAMH HMHTEPAKTUBHBIX IpapUYecKuX
CHCTEM, aKTyaHLHLIX JUUIA COBpeMeHHOFO HpOI/ISBOZLCTBa

2 HpOeKTI/IpOBaTb u KOHCprHpOBaTI) THUIIOBBIC 3JICMCHTBI MAllIMH, BBITIOJIHATH UX OIleHKy j1(0) HpO‘-IHOCTI/I
1 J)KECTKOCTH U JAPYTHM KPUTEPHSIM pabOTOCIIOCOOHOCTH

3 [InanupoBaTh MOJENBHBIN OSKCIEPUMEHT M O0pabaThiBaTh €ro pe3yibTaThl Ha MEepCOHAIBHOM
KOMHLIOTepe. OIleHI/IBaTI) TOYHOCTH U ILOCTOBCpHOCTI) peSyﬂbTaTOB MOI[eJ'II/IpOBaHI/ISI

4 BhInonHAT, paboTy M aHajdW3 IO pacueTy HampshKeHui, nedopmanuii, TemIiooOMeHa, MOTOKa
KHUJKOCTEH U IPYTUX MapaMeTpoB CIUIONIHBIX cpef ¢ ucnoib3oBanuem CAE-cucrem

3.3. HaBbIKI/I, npnoﬁpeTaeMble B X0A€ UBYIYECHUSA TUCHHUIIINHBI

Ne n/m H Hasbikn

1 HaBpikamMn mpuMeHEHWsI CTaHOAPTHBIX TPOTPAaMMHBIX CpPEACTB B OONACTH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 00ecreueHHs MalIMHOCTPOHUTEIbHBIX IIPOU3BOJICTB

2 HaBpikamMn 00paOOTKM 3KCHEPUMEHTATIBHBIX TAHHBIX M OLEHKH TOYHOCTH (HEONpEeIeIeHHOCTH)
M3MEPEHUi, HCTIBITAHUI U JOCTOBEPHOCTH KOHTPOJIS

3 HaBbikamMmu paboThl € MPOTpaMMHON CHUCTEMOW I MaTeMaTH4YeCKOr0 M HUMHUTAIMOHHOTO
MOJICIHPOBAHHS

4 HaBrikamu oopMIiIeHHS pe3yIbTaTOB MCCIEJOBAHUI U IPUHITHS COOTBETCTBYIOUINX PEIICHUH

3.4. KomnereHunu, npuodperaemMble B X0/1e U3yUYeHUSs AUCHUILIMHBI

Komnerenmuu 3HaHus Ymenus HaBbiku
(NeNe u3 3.1) | (NeNe u3 3.2)  |(NeNe m3 3.3)

IMK-4 CriocoOHOCTh y4acTBOBATh B pa3pabOTKe MPOEKTOB M3AETUi
MAIIMHOCTPOCHHUSA, CPEICTB  TEXHOJOTHYECKOTO  OCHAIICHUS,
aBTOMAaTH3aLNHU u JIMAarHOCTUKHU MAaIIAHOCTPOUTEITHHBIX
MPOM3BOJICTB, TEXHOJIOTHYECKUX IPOIECCOB WX HW3TOTOBICHHUS U
MOJICPHU3AIMH C yYETOM TEXHOJOTHYECKUX, IKCIUTYaTallMOHHBIX,
9CTETUUECKHUX, SKOHOMHUYECKHX, YIPABIEHYECKUX MNapaMeTpoB U 1,2,3 1,2,3,4 1,2,3,4
HCIIOJIb30BAHUEM COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHUH H
BBIUUCIIUTEIBHON TEXHHKH, a TaK)Ke BBIOMpATh 3TH CPEACTBA U
MPOBOIUTH  JAMArHOCTHKY  OOBEKTOB  MAIIMHOCTPOUTEIIHHBIX
MPOM3BOJCTB C MPUMEHCHHEM HEOOXOIUMBIX METOIOB M CPEICTB
aHanu3a.




4. CTpyKTypa H coep:KaHMe TUCHUILTHHBI (MOAYJIsA)
4.1. Pa3geipl JUCHUILINH U BUALI 3aHATHNA

@opMBbI TeKYyLIEro KOHTPOJISI

=3 N CIeBAaEeMOCTH (1o Hedenam
Ne =| Buabl yue6Hoii padoThl, y (
Paznen g cemecmpa)
n/ s (B ayn. yacax) .
I JucOunInHbI = ®opmMa POMeKyTOYHOI
© aTTecTanun
nek |mpak| naé |CPC*
O063o0p " KIaccuuKaIys
OCHOBHBIX IpoTrpaMM JUIS
HMH)KEHEepHBIX pacueToB. IIpomecc
OTBeTHI Ha BOIIPOCH! Ha JEKIHH.
HEDKCHCPHOTO aHanHsa. Pabota Ha 1abopaTopHBIX
1 | Bosmoxnoctu CAE cuctem. Tunsl | 5 1 - 2 15 parop
3aHATHIX: TEKYIIUHA KOHTPOJIb
pacuetoB B CAE cucremax. N
BBITIOJTHEHHS 3aJaHUN
CTpykTypa ¥ OJTambl CO3JaHHS
CTPpYKTYpHOH Momenu. OCHOBEI
METOJ]a KOHEYHBIX AIIEMEHTOB.
Cuctema  aBTOMAaTH3MPOBAHHOTO
MIPOEKTUPOBAHUSA "KOMIIAC". OTBeThI Ha BOMPOCHI HA JICKIIHH.
OcHOBHBIE KOMIIOHEHTHI. CucTemMa Pabota Ha npakTHYECKUX U
2 | APM FEM. IToaroroBka | 5 1 2 - 16 | mabopaTOPHBIX 3aHATHIX:
reOMEeTPHUUECKON MOJIEIH. TEKYIUil KOHTPOJIb BHITOTHEHUS
WHTrerpanuss NpOEKTUPOBAaHUSA U 3alaHui
pacueToB.
Co3nanue u paboTra C KOHEYHO-
9JIEMEHTHBIMU MOJICIISIMU.
OTBeTHI Ha BOIIPOCH! Ha JICKIIHH.
Crpykrypa KO-monenn. Co3nanue
. Pabota Ha mpakTHYECKUX U
KOHEYHO-3JIEMEHTHON MO/JICITH.
3 .| 5 1 - 2 19 | mabopaTOpHBIX 3aHATHAX:
Pabora c MTOJIUTOHATBHOM .
N TEKYIIUI KOHTPOIb BHITIOTHEHHUS
reomerpueir. KO momemu cOopok. sanammii
[lpumep  co3maHWsT  KOHEYHO-
2JIEMEHTHOM MOJIENIN U3/IENHs.
Cuctrema APM FEM WinMachine
JUIS ABTOMAaTH3UPOBAHHOTO
pacueta H MIPOEKTHPOBAHNUS
MaIlllH, MEXaHU3MOB u OTBeTHI Ha BOIIPOCH! Ha JEKIIHH.
4 KOHCTPYKLIUK. Co3nanue 5 1 2 17 PaboTa Ha nmpakTHYECKUX
pacuetHoit wmogmemu. CrtpykTypa 3aHATHUIX: TEKYIIUHA KOHTPOJIb
pacuetHoii  monenu.  Cucrema BBITIOJTHEHUSI 3a/1laHUi
KoopauHaT. Harpysku, ycinoBus Ha
crerieHn cBoOonbl. IloaroroBka k
PEIICHHIO.
WHCTpyMeHTH BU3yalHW3allid U
5 Py Y 1 5 - - - 20 | OtBeTsI Ha BONPOCHI HA JICKIINH.
00pabOTKH Pe3yIbTaTOB.
JIuHelHbId CcTaTUYECKUH aHaIM3.
OTBETHI Ha BOIIPOCHI Ha JICKIIHH.
MeTonbl  pemieHHs  CHCTEMBI
o Pabota Ha mabopaTopHBIX
6 | ypaBHeHmii paBHOBecus. Pemienue | 5 1 - 2 17 .
o 3aHATHSIX: TEKYIIUH KOHTPOJIb
3aJaud ¢ Y4eTOM JIMHEHHOTo .
. BBITIOJIHEHUS 3aJaHUN
KOHTAKTHOT'O B3aUMO/ICHCTBHUS.
Y CcTONYNBOCTD KOHCTPYKIIUH. OTBeTHI Ha BOMPOCHI HA JICKIIHH.
7 JInHelHBI aHANIN3 YCTOWYHBOCTH. 5 1 29 Pabota Ha mabopaTopHBIX
Henuneitnblii aHAIN3 3aHATUAX: TEKYIIUH KOHTPOJIb
YCTOMYUBOCTH. BBITTOJTHEHYS 3aJJaHUN
3ader ¢ OLEHKOI 2 Bormpock! 1 3aj1aHus Ha 3a4eT
Bcero 3a cemectp, ToM uucie
KOHTPOJIb CaMOCTOATENBHON 6 4 6 128
paboTsI




4.2.ConeprxaHue pa3iejioB Kypca

Ne
n/n

Paznen
JMCIUILIHHBI

3HaHun
(Homep u3 3.1)

YMennus
(HoMmep u3 3.2)

HaBbiku
(Homep u3 3.3)

00630p 1 KIacCUPUKAIHA OCHOBHBIX IPOTPAMM JUIS
WH)KEHEPHBIX pacdeToB. [Ipomecc HHKEHEPHOTO
aHanmu3a. Bosmoxnoctn CAE cucrem. Tumsl
pacuetoB B CAE cuctemax. CTIpykTypa M OSTaIbl
co3laHus CTpyKTypHOH Mogaenu. OCHOBBI MeToda
KOHEYHBIX JIEMEHTOB.

13

CuctemMa aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHHUS
"KOMIIAC". OcHoBHEIe KOMHOOHEHTHL. CHcTema
APM FEM. IloaroroBka reoMeTpu4eckol MOJAEINH.
WHTerpanus npoeKTUPOBaHUS U PacUeTOB.

13

Co3manne u pabora ¢ KOHEYHO-3JIEMECHTHBIMHU
momemsimu.  Ctpykrypa KO-momemu. Co3manue
KOHEYHO-2JIEMEHTHOM MOJIENH. Pabora [¢
MOJIMTOHANBHON reoMeTpueil. KO monemn cOopok.
[Ipumep co3gaHUsT KOHEYHO-3JIEMEHTHOH MOAEIH
W3CTIHS.

13

Cucrema APM FEM WinMachine IUTS
ABTOMATH3HPOBAHHOTO pacdyeTa U MPOEKTUPOBAHUS
MalllH, MEXaHU3MOB U KOHCTpyKuui. CoznaHue
pacueTHOM Mojenu. CTpyKTypa pac4eTHON MOJENH.
Cuctema xoopauHaT. Harpysku, ycioBus Ha
crenenu cBo0o b1, [1oaroToBKA K peleHuIo.

1,34

2,4

WHcTpyMeHTBI  BU3yalM3alii U 00pabOTKH
pE3yJIbTATOB.

2,3

2,4

JluneiHbIi cTaTHUeCKU aHanu3. MeToibl peleHust
CHUCTEMBI ypaBHCHUH paBHOBecHs. Pemenne 3amadn
c yaeToM JIMHEWHOTO KOHTAaKTHOTO
B3aUMOJCHCTBHS.

1,23

2,3

1,34

YcTOMUMBOCTh KOHCTPYKUMA. JIMHEHHBIA aHanu3
YCTOMYUBOCTH. Henuneitnprit aHaiu3
YCTOWYMBOCTH.

1,23

2,3

1,34

4.3. HaumeHOBaHMe TeM NPAKTHYECKHX 3aHATHIA, HX cO/iep:kaHue U 00beM B Yacax

Ne Ne pazgena HanmeHoBaHMe NPAKTHYECKHUX 3aHATHI Tpynoem-
n/n JTUCIHUIIINHBI KOCTb (4ac)
1 2 OmpeneneHne MOrpentHocTy GOpMBI IIPH TOUEHUN HEXKECTKUX 2
3arOTOBOK.
2 4 ABTOMaTH3MPOBAHHBIN pacyeT NapaMeTpoB PEAYKTOPA. 2
Bceero 4

4.4. HammeHOoBaHMe TeM J1a00PaTOPHBIX padoT, HX cofepKaHHe H 00beM B yacax

Ne Ne paznena HaumeHnoBaHue 1a00paTopHbIX padoT Tpynoem-
n/n JTUCIHUIIINHBI KOCTb (4ac)
1 1 W3yuenne n HacTpoiika cuctembl APM FEM: npoYHOCTHOI aHa)IN3. 2
2 3 Koneuno-anemenTtHbIl aHanm3 B Kommac-3D u 06paboTka 5
PE3YJIBTATOB.
3 7 AHaJIN3 yCTOWIMBOCTH KOHCTPYKIIHH. 2
Bcero 6

4.5.PexoMeHyeMble 00pa3oBaTe/ibHbIe TEXHOJIOTMU

I[J'IH npopa60T1<1/I U 3aKpCIJICHHA JICKOHUOHHOI'O MaTcepualia IO JUCHUIIINHC «MeTtobl

KOMHBI—OTepHOFO KOHCprI/IpOBaHI/ISI » HpHMerII—OTCfI Tpa}lI/IHI/IOHHaH, I/IHTepaKTI/IBHaﬂ
MHHOBAIIMOHHAs TCXHOJIOI'NHU 06y‘-ICHI/ISI:
Ne Texuomorus

KoMIuieKT 31eKTpoHHBIX y4eOHbBIX T0CO0uii, caMmoyuuTenei

HpCSCHTaHI/II/I 1o Ka)KI[Oﬁ TEeMC Kypca. Hcnons3oBanue KOMIIBIOTEPOB C NPOrpaMMHBIMU KOMIIJICKCAMU JJIA

OCBOCHHUS 3HAHMI U HABBIKOB IIO JUCHUITIINHE

I/IHHI/IBI/IHyaHLHHC 3aJaHus OJI J'Ia60paT0pHLIX pa60T

u



5. CopepxkaHne caMOCTOATEeNbHON pPadoThbl cTyaeHTOB. OneHOYHBbIE CPeACTBA JJIsl TeKyILIero
KOHTPOJIs1 YCIIeBAEMOCTH, IPOMEKYTOYHOM aTTECTALMH [0 HTOraM OCBOCHUSI M CHUTIIMHBI

5.1.Conep:xanue caMOCTOSITEILHON padboThI

Ne Ne pasgena T oeM-
pasi HaumeHnoBaHue TeM pya
n/n JTUCIHUIIIMHBI KOCTh (4ac)

1 1 O030p m Kkimaccu(UKaus OCHOBHBIX MPOTPAMM Ul HH)KEHEPHBIX
pacuetoB. Ilpomecc wmmxeHepHOro aHanmm3a. BosmoxkHoctm CAE
cucreM. Tumbr pacdaetoB B CAE cucremax. CTpykTypa W STambl 15
CO3MaHusl  CTPYKTypHOH Mozmend. OCHOBBI MeTOla KOHEYHBIX
JIEMEHTOB.

2 2 Cucrema aBTOMaTH3mpoBaHHOTO mpoekTtupoBaHus "KOMIIAC".
OcuHoBuble koMnoHeHTEl. Cucrema APM FEM. Iloaroroska 16
reoMeTpuueckoi moaenu. MaTerpanusi npoeKTUPOBAHUS U PACUETOB.

3 3 Coznanue u pabora ¢ KOHEYHO-JIEMEHTHBIMU MozeiaiMu. CTpyKkTypa
KB3-monenu. Co3naHue KOHEUHO-JIEMEHTHOM Monenu. Pabora ¢
noJuroHaisbHol reomerpueid. KO moznenn coopok. [Ipumep cozmanus
KOHEYHO-3JIEMEHTHOW MOJIEIIN M3JICIIHSI.

19

4 4 Cucrema APM FEM WinMachine 515t aBTOMaTH3MpOBaHHOTO pacuera
U IPOEKTHPOBAHHS MAlIWH, MEXaHU3MOB M KOHCTpyKImi. Co3maHue
pacuetHoii Mozenu. CrpykTypa pacuetHoil Mozaenu. Cucrema 17
koopauHaT. Harpysku, ycnoBust Ha creneHn cBoOoxsl. Iloaroroska k
PELICHUIO.

5 5 WHCTpYMEHTHI BU3yaIH3allui 1 00pabOTKH pe3yIbTaToB. 20

6 6 JluneitHpld  cTaTMueckuil aHanu3. MeToAapl pEeUIeHHs] CUCTEMBI
YpaBHEHWI paBHOBecHs. PemieHwe 3amadm C y4eTOM JIHMHEHHOTO 17
KOHTAaKTHOI'O B3aUMOJEHCTBHS.

7 7 YceToOMYMBOCTh KOHCTPYKUMH. JIMHEWHBIM aHanu3 yCTOHYHMBOCTH.
HenuneilHb1 aHanu3 yCTONYUBOCTH.

22

8 3ader c ouenkoil. [TogroTopka x 3adery 2

Bcero 128

5.2 OueHouYHbIe CpPeACTBA, HCHOJIb3yeMble /ISl TeKYIIero KOHTPOJSI YCHeBAeMOCTH H
NMPOMEKYTOUYHON aTTecTAlluM O0YYAIOIIUXCH MO0 MTOraM OCBOCHHMS JAUCHUIIMHBI, UX BHIAbI U
(¢opmbl, TpeOOBaHUSI K HUM M IIKAJIbl OLEHUBAHUSl NPHUBEAEHbI B NMPWIOKEHUH K padoueii
nporpaMMe JIMCHMIUIMHBI «@OHJA OLEHOYHBIX CPeACTB MO0 AucHuILIMHe «CucreMsl
aBTOMATHU3AIUM WHKEHEPHBIX PacyeToB», KOTOpoe odopmjsieTcsi B BHIE OTIeJbHOI0
AOKYMEHTA.

6. YueOHO-MeTOoaMYecKOe U MHPOPMALMOHHOE O0ecTieYeHUe AU CHUTLINHBI.

a) OcHoBHas JquTEpaTypa
Ne Ton
HauMmeHoBaHHE KHUTH
n/n U3JaAHHUS
3BoHOB, A. O. CucTeMbl aBTOMATH3aI[MM TPOEKTHPOBAHUSA B MAIIUHOCTPOCHUHU
[DnekTponnsiii pecype] : yuebHoe mocobue / A. O. 3BoHoB, A. I'. SlHumeBckas. —
1 OJEeKTPOH. TEeKCTOBbIe AaHHBIE. — OMck : OMCKUH TOCYJapCTBEHHBIH TEXHHUYECKHUI 2017
yauBepcuter, 2017. — 122 c¢. — 978-5-8149-2372-1. — Pexum gocrymna:
http://www.iprbookshop.ru/78469.html
UBanos, C. E. MHTemiekTyaqpHble MPOrPpaMMHBIE KOMIUIEKCHI JJISI TEXHHYECKOH M
TEXHOJIOTUYECKOM MOArOTOBKH Npou3BoACTBa. YacTh 5. CUCTEMBI HHKEHEPHOTO pacueTa
U aHamm3a Jetalell M CcOOpPOYHBIX EAMHUI [DIEKTPOHHBIH pecypc] : ydeOHO-
Mmeronuueckoe nocobue / C. E. MBanoB ; nox pexa. . J. KynukoB. — DnekTpoH.
tekcroBble nanHble. — CII6. : Yausepcurer U'TMO, 2011. — 48 c. — 2227-8397. —
Pexxum nmoctymna: http://www.iprbookshop.ru/66465.html

2011



http://www.iprbookshop.ru/78469.html
http://www.iprbookshop.ru/66465.html

0) /lomoJIHUTeIbHAS JTUTEPATYPA
Ne Tox
HaumeHoBaHHE KHUTH
n/n u3aaHusA
Konokonos, C. Bb. ABTOMaTH3HpOBAHHBIH pacyeT CTEPKHEBBIX KOHCTPYKLHUI
[DnexTpoHHEIA pecypc] : METOOMYECKIE YKa3aHHs K BBHITIOTHEHHUIO JTAOOpaTOPHBIX padoT
1 / C. b. KonokonoB. — DmeKTpoH. TekcToBble AaHHbIe. — Operdypr : OpeHOyprexwmii 2005
rocymapcTBeHHbIH yHUBepcureT, D6C ACB, 2005. — 26 ¢. — 2227-8397. — Pexum
nocrymna: http://www.iprbookshop.ru/21560.html

Temuc, FO. M. Pacuer HampspkeHHO-Ie(hOPMHUPOBAHHOTO COCTOSIHHSL KOHCTPYKITHIHA
METOJIOM KOHEYHBIX 3JEMEHTOB [JDJIEKTPOHHBIH pecypc] : METOIUYECKHe YKa3aHHs K
BBIIIOJTHEHHUIO J1a0OpaTOpHBIX paboT mo Kypcy «CHCTEeMBI aBTOMAaTU3UPOBAHHOTO
2 npoektupoBanus» / 0. M. Temuc, X. X. Asmeros ; mox pen. . B. CrankeBny. — 2012
ONEeKTPOH. TeKCTOBbIE AaHHbIe. — M. : MOCKOBCKHI roCyAapCTBEHHBIN T€XHUYECKUN
yHuBepcuretr uMmenu H.D. baymana, 2012. — 53 ¢. — 2227-8397. — Pexum pocryma:
http://www.iprbookshop.ru/31216.html

AbnynxakoB, K. A. Pacdyer Ha NmpoOYHOCTH 3JIEMEHTOB KOHCTPYKIMH [DIEKTPOHHBIN
pecypce] : yuebHOe mocooue / K. A. A6aynxakos, B. M. Kotmsip, C. I'. Cunopun. —
3 OJeKTpOH. TeKCToBBle JHaHHbe. — Kasamp : KasaHckuii  HanmMoHaIHHBIN 2012
HCCIICIOBATEILCKUM TEXHOJOTHYeCKHi yHuBepcureT, 2012. — 119 ¢. — 978-5-7882-
1324-8. — Pexum noctyna: http://www.iprbookshop.ru/62576.html

B) NepevyeHb pecypcoB HH(POPMAIHOHHO-KOMMYHUKAHMOHHOH ceTu HTEepHeT

1. DnexrponHas 6ubaroTeunas cucrema «IPRbooksy http://www.iprbookshop.ru

2. basa nannbix Hayunoii anexrponnoii oubanoteku eLIBRARY.RU https://elibrary.ru/

3. basagannsix Web of Science https://apps.webofknowledge.com/

4. baza mannbix Scopus https://www.scopus.com HNHpopmannonnas cucrema «EanHoe okHO
JOCTyIa K 00pa3zoBareabHbIM pecypcam» http://window.edu.ru

5. CnpaBouno-tipaBoBas cuctema «[ apant» http://www.garant.ru

6. bBecrnmarnas snexktpoHHas HHTepHeT OMONMOTEKa HOPMATHBHO-TEXHHYECKOW JIMTEPATYpPHI
TexJIuthttp://www.tehlit.ru/

7. bBa3za maHHBIX IPOQEeCCHOHATBHBIX CTAaHAAPTOB MHUHHUCTEPCTBA TPY/a M COLMAIBHON 3alIUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. dexgepanpHas ToCyaapcTBeHHas MH(oOpManuoHHas cucteMa «HammoHambHasi 3JEKTPOHHAsS
oubnmoTeka» https://H30.pd

9. HamuonaneHbIi nopran oHaiiH o0yuenus «OTKpbiToe 0OpazoBanue» https://openedu.ru

10. Ba3sl manHbIx MUHHCTEPCTBA SKOHOMHYECKOTO pa3Butus PO http://www.economy.gov.ru

11. Odunmaneheni caiit DenepanbHOrO areHTCTBA IO TEXHUYECKOMY PpETYJIMPOBAaHUIO U
metposoruu http://protect.gost.ru/

12. MupoBas 1uudpoBass Oubmmoreka https://www.wdl.org/ru/ DnektpoHHass OubIMOTEKA
Programmer’sKlondikehttps://proklondike.net/

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

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

15. http://ansys.ru/

16. http://kompas.ru/

17. http://edu.ascon.ru/

r) IIporpammHoe odecnieuenue
1. Microsoft Office.
2. KOMITAC-3D.
3. Cucrema aBTOMaTU3MPOBAHHOI'O pacyeTa U MPOSKTUPOBAHUS MEXaHMUECKOro 000py10BaHuUs
u koHCcTpykiuiit APM WinMachine 15.
4, APM FEM mia KOMITAC-3D.

n) Meroauyeckne yKkazaHnus
1. HaBeimoB WM.A. Meroanueckue yKa3aHus 110 BBIIOJHEHHUIO JIaOopaTOpHOW pabOThI
«OrmpeneneHue norpenHocTy GopMbl MPH TOUSHUN HEKECTKUX 3aroTOBOK». 2016r.


http://www.iprbookshop.ru/21560.html
http://www.iprbookshop.ru/31216.html
http://www.iprbookshop.ru/62576.html
http://www.iprbookshop.ru/
https://elibrary.ru/
https://apps.webofknowledge.com/
http://window.edu.ru/
http://www.garant.ru/
http://www.tehlit.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
https://нэб.рф/
https://openedu.ru/
http://www.economy.gov.ru/
http://protect.gost.ru/
https://proklondike.net/
https://apm.ru/apm-fem
https://apm.ru/apm-winmachine

JlaBbinoB M.A. MeToanueckue yKka3aHus MO BHIIONHEHHIO TabopaTopHoii paborsl «OBILIVI
PACYET BAJIA B MOAVIJIE APM SHAFT». 2016r.

HasbiioB  M.A. Metoauueckue yKa3aHMsS 110 BBIIOJHEHHMIO J1a00OpaTOpHOW paboThI
«[IPOYHOCTHOM PACYET OBOJIOYEYHOM MOJIEJIM, IIOCTPOEHHOM C
NCTIOJIb3OBAHUEM PEJJAKTOPA APM STUDIO». 2016r.

HaBbiioB M.A. Meroaudeckue yKa3aHUsl 110 BBIMOJHEHUIO JIA0OpATOPHOM pabOTHI
«ITPOEKTUPOBAHUE KOHCOJIbBHOI'O KPAHA C UCIIOJIbB3OBAHUEM CAIIP APM
WINMACHINE». 2016r.

Y4eOHO-MEeTOINYECKOE TTOCOOHE M0 OPraHU3alui CAMOCTOSTEILHON pabOThl 00YYArOIIUXCA:
Uit oOywaromuxcst 1o HampasiaeHuto noarotoBku 15.03.05 -  Koncrpykropcko-
TEXHOJIOTHYECKoe o0ecredyeHrne MaIIMHOCTPOUTENbHBIX MPou3BoJACTB/ cocT. P.M. bakupos,
E.B. YUymakoBa. — Borkunck: U3n. BO UxI'TY umenn M.T. Kanamnukosa, 2019. — 15 c. —
Pexxum nocryma: http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

OdopmieHne KOHTPOJIBHBIX paboT, pedeparoB, KypCOBBIX pabOT M MPOCKTOB, OTYETOB IO
MPAKTHKE, BBIMYCKHBIX KBaJU(UKALMOHHBIX Pa0bOT: MeToauueckue ykazaHus/ coct.: A.IO.
VYpazbaxtuna, P.M. Bakupos, B.A. CmupuoB — Botkuuck: U3zn. BO NxI'TY umenu M.T.
Kamamaukosa, 2018. — 25 C. Pexum JOCTYyIIa:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

MartepuajbHO-TEXHHUYECKOE 00ecriedeHne TUCIMTIHHbI:

1.

CrneunanbHble IOMEUICHHs - Y4eOHbIE ayJIUTOPUU AJI HPOBEACHMS: 3aHITHH JIEKLMOHHOIO
TUIA, TIPYNIOBBIX M MHIAMBHIYaJIbHBIX KOHCYJIbTalUi, 0OOpYIOBaHHbIE KOMIIBIOTEPOM,
IIPOEKTOPOM, 3KPAHOM, TOCKOH, CTOJIAMH, CTYJIbSMHU.

CrnenuanbHble MOMELICHUS - y4eOHble ayTUTOPUU AJIS MPOBEJCHUS: 3aHATHI CEMHHAPCKOIO
TUIA, TPYNIOBBIX W WHIUBUAYAIbHBIX KOHCYJIbTALMHA, OOOPYAOBAHHBIE KOMIIBIOTEPOM,
IPOEKTOPOM, 3KPaHOM, TOCKOH, CTOJIaMHU, CTYJIbSIMHU.

CrneunanbHble IOMELICHUS - YUeOHbIE ayJUTOPUH JUIsl IPOBEACHUS: 3aHATHI 1a00paTOpHOTO
TUIA, TPYIIOBBIX U HMHIUBUAYAJIBHBIX KOHCYJbTAaLUH, 0OOOpPYIOBAaHHBIE CHELHATbHBIMU
npuOopaMu U yCTaHOBKaMHU, IOCKOM, CTOJIAaMH, CTYJIbSMHU.

CriennanpHble TOMEIIEHUS - y4yeOHble ayIUTOPHM ISl MPOBEJIEHHsS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M IPOMEKYTOUHOW arTecTaluu oOydaroIluxcs, O0OOpYHOBaHHBIE JOCKOM,
CTOJIaMH, CTYJIbSIMHU.

CrneuuanbHble TOMELIEHUS - Yy4yeOHble ayJIuTOpUM JUIS OpraHu3allud U IPOBEICHUS
CaMOCTOSITENIbHOW pabOoThl CTYJEHTOB, 00OPYJOBAaHHBIE KOMIBIOTEPAMH C BO3MOYKHOCTBIO
MOJIKJIIOUEHUS K ceTH «/HTepHeT», CToIaMu, CTYIbSIMU.


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

Jlucr yrBepikaenus paéoueii nporpaMmbl AHCHHIIHHBI HA y4eOHBIH roj

PaGouasi mporpaMma JHCHHMIUTHHBI YTBEpXk/IeHA Ha BeleHHe y4eOHOro mpouecca B yyeGHOM
rony:

«CornacoBaHoy:
YyeOHblit 3aBeayroumii kadempoi,
roa oTBeTcTBeHHOM 3a PI1]]

(moamuck U aara)
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MHWHOBPHAYKU POCCUN
BoTtkunckmii Grmman
DenepanbHOTO rOCY1apCTBEHHOTO OIOKETHOTO 00pa30BATEIBHOTO YUPEIKICHHS
BbICILIEr0 00pa30oBaHUs
«>KeBCKHM IOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
nvenn M.T. KanamHukoBay»

(B® ®T'BOY BO «MkI'TY umenu M.T. KananraukoBay

Kadenpa «EcrecTBeHHBIC HAyKH U HHPOPMALMOHHBIE TEXHOIOTHI

®OHJT
OIIEHOYHBIX CPE/JCTB

MO JUCLUTIAHE

CucTeMBl aBTOMATH3AIUU HHXXCHEPHLIX paCcucTOB
(HAaMMEHOBaHHE MUCIUTIIAHBL)

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOrHYecKoe obecneueHrue MalnHOCTPOUTENbHBIX

OPOU3BOACTB»
(ubp ¥ HAUMEHOBAHKE HANIPABJICHHUS/CHEINATBHOCTH)

TexHoa0r1s MalIuHOCTPOCHUS
(HanMeHoBaHUE PO/ CTIEIIHATEHOCTH/MarHCTEPCKOM TIPOrPaMMET)

OakanaBp
KBaJIH(DUKAITUA (CTCHGHB BBIHyCKHHKa



IHacnoopr

(poH1a OLIEHOYHBIX CPEACTB
no aucuuiuinHe CHCTEeMBbl ABTOMAaTH3AIMU WH/KEHEPHBIX PACYETOB

(HaMMEHOBAHKE TUCITUTLIAHBI)

Ne /it Kontponupyemsie pa3eibl (TEMbI) Kon HaumenoBanue
JTUCHUTITUHBI™ KOHTPOJIUPYEMOH OLIEHOYHOI'0
KOMITeTeHIMH (Miu cpencTaa
€€ YacTH)

1. 00630p u knaccuduKaIysi OCHOBHBIX
[IpOrpamM JJisi HH)XEHEPHBIX pacyeToB. PaGora na
HpOHeCC HWHXKCHCPHOI'O aHaJIn3a. J'Ia60paTOpHI)IX
Bo3moxnoctu CAE cuctem. Tumnsl IK-4 3aHSTUAX: TEKYIHN
pacueroB B CAE cucremax. CtpykTypa KOHTPOIIb
Y 9TaIbl CO3/1aHUsI CTPYKTYPHOU BBITIOTHCHHUS
mozenu. OCHOBBI METOZIa KOHEYHBIX 3aJ1aHUH.
AJIEMEHTOB.

2. Cucrtema aBTOMaTU3MPOBAHHOTO PaGora Ha
npoektupoBanus "KOMIIAC". 11a6opaTOPHBIX
OcHoBHBIE KOMITOHEHTHI. CrucTemMa IK-4 3aHATHAX: TEKYIIHit
APM FEM. IloaroroBka KOHTPOJIb
reoMeTpuyecko moaenu. Muarerpanus BBIIOJIHCHHS
MPOEKTUPOBAHUS U PACUETOB. 3aIaHUH.

3. Cosznanue u paboTa ¢ KOHEYHO-
3J€MEHTHBIMU MoziensiMu. CTpyKTypa PaGora Ha
K9-mopenu. Co3gaHne KOHEUHO- 11a6oPaTOPHBIX
aneMeHTHOM Mozenu. PaboTta ¢ K-4 3aHATHSX: TEKYIIUI
MOJINTOHAIBHOU TeomeTpueit. KO KOHTPOIIb
Mmojienu coopok. [Ipumep co3znanus BBIIIOJIHEHHA
KOHEYHO-3JIEMEHTHON MOAEIHN 3a7IaHHH.

W3JIETHSL.

4, Cucrema APM FEM WinMachine aiis
aBTOMAaTU3HPOBAHHOIO pacyera u Pa6ora Ha
MIPOCKTUPOBAHUS MAIIMH, MEXaHU3MOB PAKTHYECKHX
u KoHCTpykuui. Co3naHue pacueTHON K4 3aHATHAX: TEKYIIUiH
Mozenu. CTpyKTypa pacyeTHOU KOHTPOJIb
Mozenu. CucremMa KOopJauHar. BBIITOJTHCHNA
Harpy3kwu, ycioBust Ha creneHu 3a7IaHHH.
cB0001b1. [10ATOTOBKA K pEelIEHUIO.

5. NHCcTpyMeHTHI BU3yalIU3alluy U
00paboTKH Pe3yabTaTOB. [IK-4 OtBeTbl Ha BOMPOCHI

Ha JICKIMHU.

6. JIMHEHBIN CTaTUYECKUI aHaJIU3. Pabora Ha
Mertoas!l peleHns CUCTEMBI YPABHEHUI 11abOPATOPHBIX
paBHOBecusl. Pemenne 3agaum ¢ [K-4 3AHATHAX: TeKYIIUH
YYETOM JIMHEHHOTO KOHTAKTHOT'O KOHTPOJIB
B3aUMO/ICHCTBUSI. BBIIOTHCEHHA

3aJaHUU.

7. Y CTONYMBOCTD KOHCTPYKLIMH. Pabora Ha
JInHenHbIN aHAJIN3 YCTOMYUMBOCTH. J1abOPATOPHEIX
HenuueliHbIi aHanu3 yCTONYUBOCTH. TK-4 3AHATHAX: TEKYIIUH

KOHTPOJIb

BBIITOJTHCHUSA




3aJIaHHH.

3auer

® HawmenoBanue TeMbl (pasiera) WK TeM (pa3iesioB) B3ATH U3 paboueii IPOrpaMMBbl JUCIIHIUIHHEL.




ONUCAHUSA SJTIEMEHTOB ®OC

Haumenosanue: 3a4et
Ilpeocmaesnenue ¢ @OC: niepeyeHb BONPOCOB
Ilepeuens 6onpocoe ona npoeedernus 3auema:

1.
2.

©o ok w

9.

10.
11.

12.

13.

14.
15.
16.

17.

18.

19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

[Tonsitue o CAIIP. OCHOBHBIE IIEMEHTHI.

OyHKIMKM aBTOMATH3MPOBAaHHBIX CUCTeM HaydHbIx wuccienoBanuii (CAE — Computer
Aided Engineering) npu HH>XEHEPHBIX pacyeTax.

OO01ass MEeTOMKA IPOBEACHUS MHKEHEPHOI'O aHAJIN3A.

Omnpenenenue 3aa4uu Py HHKEHEPHOM aHAIIN3€e, €€ KOHKPETU3allus.

OO6m1as cxema nporecca NOCTPOSHUSI MOCIIU MPU UHKEHEPHOM aHAJU3E.

XapakTepucTUKa STanoB NMPUMEHEHHUS (PU3NYECKUX MPHUHIIMIIOB, HAKOIUICHUS JaHHBIX U
BBIUMCJIEHUM NTPU MH)KEHEPHOM aHaJIU3e.

Haznauenne M XapakTepUCTHKa ASTAaloOB MPOBEPKH U ONTHUMM3AIMH TPU HHKCHEPHOM
aHaJIn3e.

XapakTepUCTUKH M OCHOBHBIE YepThl IpoIecca MPHUHATUS PEUICHUH MPHU HWHKEHEPHOM
aHaJu3e.

PannoHansHbIi MOPSIOK MPUHATHS PEILICHUH.

MonenupoBanue TeXHUIeCKUX cucteM. CriocoObl MOICIUPOBAHUS.

MpeicnenHoe (BUPTyaldbHOE) MOJAETUPOBAHUWE TeXHUYECKUX cucteM. OcoOEHHOCTH,
JIOCTOMHCTBA U HEJOCTaTKU.

Ou3nyeckoe MOJETUPOBaHUE TEeXHUYECKHMX cucteM. (OCOOEHHOCTH, JTOCTOMHCTBA H
HEJ0CTaTKH.

Matematuueckoe MOJEIUPOBaHHE TEXHUYECKHX cucTeM. OCOOEHHOCTH, HOCTOMHCTBA U
HEJ0CTaTKU.

OcHoBHbIe (HOPMBI IPEACTABICHUS MATEMATUYECKUX MOJIEIICH.

YPpoBHU MaTEMaTHYECKOTI0 MOJICITMPOBAHUS TEXHUUYECKUX CHUCTEM.

OOmiast  XapakTepuCTUKa IAKeTOB MaTeMaTHYeCKMX pacyeToB M  aHanu3a. Mx
BO3MO>KHOCTH.

Bo3smoxnoctu maremarnyeckoro nakera MathCAD. OcHoBHBIE 0COOEHHOCTH pabOTHI B
HEM.

OcHoOBHBIE TpyNINbl IPOrpaMM aHalIM3a, MPUMEHSEMBIX IMPH HHKEHEPHBIX pacyeTax B
MAaIIMHOCTPOECHHH.

Bo3MoxHOCTH yHHBEpCAlIbHBIX NMPOTPaMM MHXKEHEPHOI'O aHAIN3a MAIIMHOCTPOUTEIbHBIX
KOHCTPYKLUH, UX Pa3HOBUIHOCTH. OCHOBHBIE IIPEICTABUTEIN.

[TocnenoBarenbHOCTh aHanM3a KoHCTpyKuuid B CAE-cucremax (Ha npumepe APM FEM).
OcHOBHBIE TUIIBI MAaTEPUANIOB, UCIIOIB3YEMBIX NpH aHanu3e B CAE-cucremax.

[Tpunumn koHeuHo-31eMenTHoro ananuza (MKJ) B cucremax CAE.

THUIBI KOHEYHBIX JIEMEHTOB.

OCHOBHBIE Pa3HOBUAHOCTH JIMHEHHBIX KOHEUHBIX 3JIEMEHTOB. VIX Ha3HaueHue.

OcHOBHBIE Pa3HOBUIHOCTHU IUIOCKUX KOHEUHBIX 3JIEMEHTOB. VX Ha3HaueHue.

OcHOBHBIE Pa3HOBUIHOCTH OOBEMHBIX KOHEUHBIX 3JIeMEHTOB. X Ha3HaueHue.

OcHoBHBIE cIOCOOBI pa30neHUst MOJIEH Ha KOHEUHBIE SJIEMEHTHI.

CrniocoObl 3a/1aHus TPAaHUYHBIX YCIOBUH (YCIIOBUH 3aKpEIUICHNUS).

Knaccugukarus Harpy3ok u cnoco0s! ux 3aganus B CAE-cuctemax.

Kpumepuu oyenku:
IIpuBeneHsl B pazuene 2



Haumenoeanue: KoHTpoIbHAs paboTa
Ilpeocmaenenue ¢ @OC: HaOOP BapUAHTOB 3aJaHUN
Bapuanmut 3a0anuii:

KonTtponbshas padora Nel.

3amanne 1. Cozmarb 3D monens, paboduii 4epTek M BBHIMOJHUTH aBTOMATU3MPOBAHHBINA pacueT
JUISL I€TaJIN:

Anboom ueptexeit Akcapuna: 02. 000 Cb «ITaeBMoanmapaT KianaHHBIN, O3NS 2.

JlaHHBI pa3ien KOHTPOJIBHON pabOThI MPEATONaraeT TaKhue MyHKTHI U TPEOOBAHMS:

- Pazpabotka 3D monenu neranm,

- Co3/1aHne acCoOlMaTUBHOIO YepTeXka,

- BrinonHeHne aBTOMaTU3UPOBAHHOIO PACUYETa HATPYKEHHOI'O COCTOSIHUS JIETAIIN.

3amanue 2. PemuTh 3aady aHATUTHYECKH, MOATBEPIUTH BBIYMCICHHS aBTOMATU3UPOBAHHBIM
pacuerom B CAIIP Kommac-3D.

- pu pernennu 3agaun B Komnac-3D onpenenuts nepeMenienus, HanpsHKeHus: U KodhGuiueHT
3araca, BO3HUKAIOIIUE B I€TANIH.

Crsokka nuametpoM 25 MM pacTsHyTa ycunueM F (CM. pUCYHOK), BBI3BIBAIOIIMM B HEl
Hanpsbkerne 100 MIla. Yemy momkeH paBHATBCS auamerp MmaidObl d, 4TOOBI JaBlCHHE,
Mepe1aBaeMoe €10 Ha CTeHY, He npeBblmaino 1,4Mlla?

-

[}
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3ananue 3. PemmuTh 3a1ady aHAIUTUYECKH, MOATBEPAUTH BBIUMCICHUS aBTOMAaTU3MPOBAHHBIM
pacuerom B CAITP Kommac-3D.
- Ipu pemeHnu 3a1aun B Kommnac-3D onpenenuTts nepeMenienus, HanpskeHus U K03 QUIIMEHT
3araca, BO3HUKAIOIINE B I€TaJIH.
Crepxenp u3 Mmanoyriaepoauctoi cranu mmpuHodt 0,3 M u tomumuoit 0,015 M ocnabien
3aKieno4yHbM oTBepetueM auamerpom 0,023 M, pacnonokeHHbIM Ha ocu cTepxHs. Kakoe

pacTAruBaollee YCHIME ITOT CTEP)KEHb MOXET BbLIEp)KaTh, €CIIM JOMYyCKaeMOe HaIlpsbKeHHe
paBHO 235MIla?

KonTtponbshas paborta Ne2.

3ananue 1. Pemuth 3a1auy aHATMTUYECKH, TOATBEPAUTD BHIYMCIECHUS aBTOMAaTU3UPOBAHHBIM
pacuerom B CAIIP Kommac-3D.

- pu peuiennu 3aaa4un B Komnac-3D onpenenuts nepemenieHust, HanpsokeHus 1 K03 GUIMEHT
3araca, BO3HUKAIOIIUE B I€TaNIH.

CrepiKeHb, KECTKO 3allleMJIEHHBIN IBYMsI KOHIIAaMH (CM. PUCYHOK), UMEET IUIOIIAIb
norepevyHoro ceueHus BepxHe yactu 10 cm2 u HukHel yactu 40 cm2. Onpenenuts
HANPSDKEHUS B KAXKIOW 4aCTU CTEPHKHSI.
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3ananue 2. Pemmth 3a1auy aHATUTUYECKH, TOATBEPANTD BHIYHCICHUS aBTOMATU3UPOBAHHBIM
pacuerom B CAIIP Komnac-3D.
- ipu pernennu 3a1aun B Kommac-3D onpenenuts nepeMenieHus, HanpspkeHust 1 KO3 GUIueHT
3amaca, BO3HUKAIOIIKE B JETaIH.
CranbpHOl OONT MPOIMYIIEH CKBO3b MEIHYIO TPYOKY, KaK MOKa3aHO HA PUCYHKE.
[Iar Hape3ku 6o0aTa paBeH 3 MM. Kakue HanpsKeHUs BO3HUKAIOT B 00JITE U TPYOKE MPH
3aBUHYMBAaHMHM raiiku Ha 1/4 o6opoTa?
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3ananue 3. Pemuth 3a/1a4y aHATUTUYECKH, TOATBEPAUTH BHIYMCICHUS aBTOMAaTU3UPOBAHHBIM
pacuetom B CAIIP Kommac-3D.

- ipu pernenuu 3a1aun B Kommac-3D onpenenuts nepeMenieHus, HanpspkeHust 1 KodhGuiueHT
3araca, BO3HUKAIOIIUE B JIETaNH.

[Ipu paboTe cTporajibHOTO CTaHKa Ha pe3el nepenaercs Harpyska F=2,75 kH,

BbUIET pe3nia h=70MM, nonepeunoe ceueHue npsimoyroiabHoe 20x15mm (eM. puc.). [IpoBeputsb
MIPOYHOCTH CTEPKHA pe3iia, eciau npenen Tekydecta o= 600 MIla. Onpenenuts kodhumreHT
3araca Npo4HOCTH.

Kpumepuu ouyenxu:
IIpuBeneHsl B pazuene 2.



2 Kpurepuu OlleHKH

YPOBCHL OCBOCHHUS KOMIIETCHIIHU

Komnerenuuu JeckpunTopsl Bua, popma Komnertenuus ocBoena*
OLIEHOYHOT' 0 OTJINYHO XO0poIIo YAOBJIETBOPHTEILHO HeyI0BJIETBOPUTEILHO
MepONPHSTHS

I1K-4 CriocobHOCTH 31: 3naer Kontponshas padora ITpaBuIbHO BBHINOIHEHBI BCE IIpaBuiibHO BBINOIHEHA GOJIbIIAS 3aaHus BBIIOJIHEHBI Oosiee 3aaHust BBIIOJIHEHBI
y4acTBOBAaTh B pa3pabOTKe | OCHOBHBIE METOMBI 3amanust. [IponemMoHCcTpUpoBaH | wacTb 3agaHumil. [IpucyrcTByroT YeM HallOJIOBUHY. MeHee YeM HallOJIOBUHY.
IIPOEKTOB M3/ENUH HCCIIEIOBAHUS BBICOKHH yPOBEHb BJIaJJCHHS HEe3HAYHUTEIbHbIE OITHOKH. ITpucyTCTBYIOT CepbE3HbIe IIponemoncTpupoOBaH
MAIMHOCTPOEHHUS, CPEACTB | HArpy3oK, MmatepuanoM. [IposBieHs! IIponeMOHCTpUPOBAH XOPOIIHiA OLIMOKH. HEY/I0BJICTBOPUTEIIbHBIN
TEXHOJIOTHIECKOTO TIepeMeleHni 1 TIPEBOCXOIHBIE CTIOCOOHOCTH YPOBEHb BJIAJICHHSI MAaTEPHAJIOM. ITpoxemMoHCTpHpOBaH YPOBEHb BJIaJICHHS
OCHAIIICHUS, HanpsHKeHHO- NPUMEHSTh 3HaHUS ¥ yMeHUs K | IIposiBieHsI cpenHue criocoOHOCTH YIIOBJICTBOPUTEIIBHBII MatepuaoM. IIposBiieHs!
ABTOMATHU3ALUU U Je(hopMHUPOBAHHOTO BBIMIOJIHEHUIO KOHKPETHBIX MIPUMEHATh 3HAHUS U YMEHHUS K YPOBEHb BIIaJICHUS HEJ0CTaTOYHbIC
JIMarHOCTHKH COCTOSIHHS B 3a/IaHUH. BBITIOJIHEHHIO KOHKPETHBIX 3alaHuil | MaTtepuaioM. IIposBieHst CIIOCOOHOCTH IIPHMEHSTH
MalIHHOCTPOHTENBHBIX JJIEMEHTaxX H3kne CriocobHOCTH 3HAHUS M YMEHHUS K
IPOU3BOJICTB, KOHCTPYKIIUH. IPUMEHATh 3HAHUSA U YMEHUSI | BBINOIHEHUIO
TEXHOJIOTHIECKHX K BBITIOJIHCHHIO KOHKPETHBIX | BBICTABIAETCS
IIPOLIECCOB MX 32: 3HaeT MeToxb 3a/IaHUH. obyuaroniemycs,

U3TOTOBJICHUS U
MOJICpHU3ALIH C YIETOM
TEXHOJOTHIECKHX,
9KCILTyaTallHOHHBIX,
JCTETHIECKHX,
9KOHOMHYECKHX,
YHPaBICHYECKHUX
IapaMeTpoB U
HCTIONB30BaHUEM
COBPEMEHHBIX
HHOOPMATHOHHBIX
TEXHOJIOTHI 1
BBIYHCIIUTEIBHOM TEXHHUKH,
a TaKkXKe BHIOUPATh 3TH
CpencTBa ¥ IPOBOJUTH
JIMarHOCTHKY 00BEKTOB

IPOEKTHBIX U
IPOBEPOUHBIX
pacyeToB U3JEIHN.

V1: Ymeer
OJIB30BATHCS
HMHCTPYMEHTAIIbHBIM
U IPOTPaMMHBIMU
CpeACTBaMU
MHTEPaKTHBHBIX
rpaduyecKux
cHCTeM,
aKTyaJIbHBIX JUIs
COBPEMEHHOTO
[POHM3BOJICTBA.

0OHapyXuBILIEMY TPOOEIbI
B 3HAHHUAX OCHOBHOTO
y4e6HOTO MaTepuaa.
O11eHKa CTaBUTCSA
00y4aroIIMes, KOTOpBIe
HE MOT'YT TPOJIOJDKUTD
00y4eHUEe WK TIPUCTYIIHTD
K TIpo(heCCHOHAIBHOM
JEeSTENBHOCTH 110
OKOHYaHHH
00pa3oBaTeIbHOTO
ydpekeHns 6e3
JIOTIOJTHUTEIILHBIX 3aHATHI
10 paccMaTpUBAEMOM
JIMCLIUIUIAHE.




MaIIHHOCTPOUTEIBHBIX
IIPOHM3BOJICTB C
[IPIMEHCHHEM
HEOOXOAUMBIX METOIOB U
CPEICTB aHAIM3a.

V2: Vmeer
MPOEKTUPOBATH U
KOHCTPYHPOBATh
THIOBBIC 3JIEMECHTBI
MalluH, BBIIOIHATE
UX OLICHKY I10
HPOYHOCTH
JKECTKOCTHU U
JPYTUM KPHTEPHIM
paborocrnocoOHOCTH

H1: Binageer
HaBBIKAMHU
TIPUMEHEHHST
CTaHIapPTHBIX
POrPaMMHBIX
CpPE/CTB B 00J1aCTH
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
obecrieueHus
MaIIHHOCTPOUTETHH
BIX TIPOM3BOJICTB.

H2: Bnageer
HaBBIKAMU
00paboTku
9KCIIEPHMEHTAIIbHBI
X JaHHBIX U OLIEHKU
TOYHOCTH
(HeonpeIeNIeHHOCTH
) U3MEPEHUIA,
WCTIIBITAHUN 1

3aiura 1a00paTOPHBIX
U HPaKTHYECKUX paboT

BBICTABIICTCS CTYICHTY, €CIIN
3a/IaHHE BBIIOIHEHO B ITOJTHOM
00BéMe ¢ cobmoeHIeM
HEO0OXOIUMOM
[0CIIeIOBATEIEHOCTH.
CryneHTsl paboTaroT
HOJIHOCTBIO CAMOCTOSATEIIBHO:
HOoA0MPArOT HEOOXOMMMBIE TSt
BBIITOJHEHHSI IIPe/IaraeMbIX
paboT B 3a/]aHUH HCTOYHUKU
3HaHMUi, OKa3bIBAIOT
HEOOXOMMBIE IS TPOBEACHUS
MPAaKTHYECKOU paboThI
TEOPETHYECKUE 3HAHH,
[PAKTUYECKUE YMECHHS U
HAaBBIKH.

BEICTABILIETCS CTYIEHTY, €CIIU
3alaHHe BBIIOJIHEHO B IIOJTHOM
00BEME U CAMOCTOSATEIBHO.
JlommycKaloTest OTKIIOHEHHS OT
HEOOXOAUMOI ITOCIIET0BATEILHOCTH
BBITIOJIHEHUS], HE BIMSIOLINE HA
MIPaBUIBHOCTh KOHEYHOT'O
pe3ynbTaTa. CTYIeHTHI HCIOIb3YIOT
yKa3aHHbIE [IPETIo/[aBaTeeM
HCTOYHHKH 3HaHUH, BKJIFOYAsI
CTpaHHIBI aTiIaca, TaOIMIEl U3
MPHIIOKEHUS K YUeOHHUKY,
CTpPAHHUIBI U3 CIIPABOYHON
JIUTEPATYPHI [0 IIPeIMeTy. 3a1aHnue
[I0Ka3bIBACT 3HAHNE YHAIUXCS
OCHOBHOTO TEOPETUYECKOr0
MaTtepHala ¥ OBJIa/ICHIE YMCHUSIMH,
HEOOXOIMMBIMH JIJIS
CaMOCTOSTEIILHOTO BBITTOJHECHUS
paboTsl. MoOryT OBITH HETOYHOCTH U
HEOPEKHOCTH B O(OPMIICHUN
pPe3yibTaToB paboTHIL.

BBICTABIISIETCS CTY/ICHTY,
€CIIM 3aJjaHHe Ha paboTy
BBITIOJIHSCTCS 1
odopmitsieTcs: cTyIeHTaMu
IIPU HOMOIIN
[peroaBaTess WK
XOPOIIO NOArOTOBJICHHBIX
1 yXKe BBIOJIHCHHBIX Ha
«OTJIINYHOY» aHHYIO paboTy
cryzneHros. Ha
BBITIOJIHEHHE 3a/IaHUS
3aTPaYnuBACTCSI MHOTO
BpeMEeHHU (MOXKHO J1aTh
BO3MOXHOCTB JI0/IeNaTh
paboty nmoma). CTyaeHThI
I0Ka3bIBAIOT 3HAHMS
TEOPETHYECKOro
MarepHaia, Ho
HCHBITHIBAIOT 3aTPYHCHHE
MIPU PELLICHUH KOHKPETHOM
3a1ay4n.

BBICTABJLSIETCS, €CIU
CTYZEHTHI I0KA3bIBAIOT
IJIOXO0€ 3HAHUE
TEOPETHYECKOI0
MaTepHaa i OTCyTCTBHE
YMEHUS IPHMEHHTb
3HAHUS K PEIIEHUIO
MIPaKTUYECKOH 3a/[auH.
PyxoBozacTBO 1 omors co
CTOPOHBI TIPENoaBaTess i
XOPOILO ITOATOTOBICHHBIX
CTyIEHTOB Hed(PEKTUBHEI
10 IPUYUHE IUI0XO0H
TIOATOTOBKH CTYIEHTA.

MOTOKA JKUAKOCTEN 1
[pYTHX apaMeTpoB
CILTOIIHBIX CPeJT C
[MCTI0Ib30BaHUEM
CAE-cuctem.

Y4: Ymeer

BBINOJTHEHUIO KOHKPETHBIX
3aJaHNMN.

TIPUMEHATDE 3HAHUSA U YMEHUS K
BBITIOJTHCHAIO KOHKPETHBIX 3a7JaHAN

YPOBEHb BIIAJICHUS
maTepuanoM. [IposBieHst
Huskre CrocoOHOCTH
MIPUMEHSAT 3HAHUS U YMEHUS
K BBITIOJIHEHU IO KOHKPETHBIX
3aJIaHMi.

JIOCTOBEPHOCTH
KOHTPOJISL.
B3: 3Haer pacuer Pabora Ha IIpaBWIIEHO BBINOJHEHBI BCE [IpaBHIIbHO BBINOIHEHA GOJbIIAS 3amaHus BBITIOJIHEHBI Oolee 3a/1aHus BBITOJIHEHbI
[HATPSKCHHUH, 71a00PaTOPHBIX 3amanus. [IpoAeMOHCTPHPOBaH | 9acTh 3afaHuil. [IpHCyTCTBYIOT 4eM HAIOJOBHHY. MEHee 4eM HaIoJIOBUHY.
Ineopmarmi, MPaKTHYECKUX BBICOKHH yPOBEHb BJIaJJCHHS HEe3HAYHUTEIbHbIE OIHOKH. ITpucyTCTBYIOT CepbE3HbIe IIpoxemoHCcTpUpOBaH
[reruIooOMeHa, 3aHATHAX: TeKYIIHI MarepuanoM. [IposiBrieHs! IIpoxeMOHCTPUPOBAH XOPOIIHI OLINOKH. HEYIIOBJICTBOPUTEIIbHBIH
pactipeeneHus KOHTPOJIb BBITTOJTHEHHS HPEBOCXOAHbIE CIIOCOOHOCTH YPOBEHb BIIAJICHUSI MATEPUATIOM. IpoaemMoHCTpUPOBaH YPOBEHb BIIaJICHUS
IMarHUTHOTO OIS, 3a/1aHui [PUMEHATH 3HaHUSI ¥ yMeHUs K | TIposiBIICHBI CpeiHIE CIIOCOOHOCTH Y/OBJICTBOPHTEBHBIH marepuanoM. [IposiBiieHb!

HEJJ0CTaTOYHbIC
CIOCOOHOCTH MPUMEHSITh
3HAHMS U YMCHHS K
BBITOJTHEHHUIO




[IaHUPOBATh
IMOIEITBHBIN
PKCIIEPUMEHT U
loOpabarbIBaTh €ro
[pe3yNIbTaThl HA
[mepCcoHaIbHOM
[KOMITBIOTEPE.
(OrieHNBaTh TOYHOCTh
[ TOCTOBEpHOCTH
[pe3yJIbTaTOB
MOl POBAHMUSL.

IH3: Baageer
[HaBBIKaMU pabOThI €
MporpaMMHOI
lcucTeMoil [Ist
IMaTEMaTHYECKOro 1

MepOnpUATHS

[MMHTalHOHHOTO

IMOJICITHPOBAHHUSL.

VlecKpUITOPBI Bun, popma 3ayer He3ayeT
OLIEHOYHOTI'0




35: 3HaeT METOIbI
HPOEKTHO-
KOHCTPYKTOPCKOM
paboThl; MOIX0M K
(hopMHpOBaHUIO
MHOXXECTBA
peuieHuii
MIPOEKTHOM 3a1a4n
Ha CTPYKTYPHOM U
KOHCTPYKTOPCKOM
YPOBHSIX; 00mIHEe
TpeOOBaHUS K
ABTOMATH3UPOBAHH
BIM CHCTEMaM
MIPOCKTHPOBAHUSI.

V4: Ymeer
BBINOJIHATH paboTy
U aHaJu3 1o
pacuery
HaNpsDKEHUH,
nedopmarmi,
TEII000MeHa,
TIOTOKA YKUJIKOCTEH
U IPYTHX
mapameTpoB
CIUTOLIHBIX CPEJ ¢
HCIIONB30BAHHEM
CAE-cuctem.

H4: Bnapgeer
HaBBIKAMHU
othopmieHus
pe3yNbTaToB
HCCIIEIOBAaHNH U
HPUHSTHUS
COOTBETCTBYIOLIHX
peleHui.

3a4eT

OO6yuaromuiics: 0OHapYKHIT
3HaHHE OCHOBHOTO YueOHO-
MPOrPaMMHOTO MaTepuaia B
00beMe, HEOOXOAMMOM ISt
JaNpHeiIen yaeOsl 1
npencrosiieit paboThl o
CIELUATbHOCTH, CIPABUIICS C
BBITIOJTHEHUEM 3a/IaHuiA,
MPEYCMOTPEHHBIX
POrpaMMO¥i AUCIHUIUTHHBL.

OGyuaromuiics
0OHApyXIJI 3HAYHTEIIbHBIC
TpOOeITBl B 3HAHUAX
OCHOBHOT'O y4eOHO-
[IPOrpaMMHOTO MaTepHala,
JOTYCTHIT
MPUHIHIHAIBHBIE OIIHOKH
B BBITIOJIHEHHN
PEeIyCMOTPEHHBIX
MPOrpaMMoii 3a1aHUi U He
CIOCOOEH MPOIOJIKUTD
00y4YeHHE HITH TIPUCTYIIHTD
110 OKOHYaHHU
YHHBEPCHTETA K
npodeCcCHOHANBHOI
JIeITEIBHOCTH 0€3
JOTIOJIHUTENbHBIX 3aHITHI
110 COOTBETCTBYOLIEH
HCLUIUIHHE




