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AHHOTEII.[I/ISI K JUCHUIIIIMHE

Haseanue
P Cucremnl ABTOMAaTU3AllUN UHIKEHEPHBIX PacuyeToB
UCUUNTTUHBL

Homep 92 |A1<a0¢muuecmu2 200 | 2018/2019 | cemecmp | 5
15.03.05 «KOoHCTPYKTOPCKO — TEXHOJIOTHIECKOe 00ecedeHre

Kagpeopa OBIIuCY IIpozpamma MAIIMHOCTPOUTEIHHBIX POU3BOACTBY (YpPOBEHb OakalaBpHaTa), Mpoh b
— «TeXHOJIOTHsI MAIITHOCTPOCHHS)

Cocmagumens HaBbii0B M. A., K.T.H., IOLIEHT

Ienu u 3a0auu
OUCUUNTIUHDL,
OCHOGHble nembl

Iean: o3HaKOMJIEHHE C OCHOBHBIMHU METOIaMH M COBPEMEHHBIMU CPEJICTBAMH aBTOMATHU3aLMM MH)KEHEPHBIX PAacueToB
(CAE-cucremamu) 1pu IMPOEKTUPOBAHUH y3JIOB U JICTAJICH MAIIHH.

3apaun: npuoOpeTeHHe TEOPEeTHYECKUX 3HAHMH 110 METOJAMKAM M IPHUBUTHE INPAKTUYECKMX HAaBBIKOB HPHMEHEHUS
aBTOMATH3UPOBAHHBIX pacyeToB ¢ wucnonb3oBanneM CAE-cucreM s pellleHMs HHXCHEpHBIX 3ajad B oOiacTu
IIPOYHOCTHBIX, TEIUIOBBIX, a3p0- U I'MAPOJUHAMUYECKUX PACUETOB.

3nanusi: OCHOBHBIE METOZBI HCCIEHOBAHMSI HArpy30K, IIEPEMEIICHNN M HANPSDKCHHO- 1e()OPMHPOBAHHOIO COCTOSHHUS B
9NIEMEHTaX KOHCTPYKIMH, METOIbI NMPOEKTHBIX M MPOBEPOUYHBIX pACcUeTOB M3fesnuid. Pacuer HampsbkeHui, nedopmanuii,
TEIIOOOMEHA, PACNpEeleNeHHss MAarHUTHOTO IO, TIOTOKAa JKUIAKOCTEH W Jpyrux IapaMeTpoB CIUIOMIHBIX Cpex ¢
ncronb3oBanneM CAE-cucrem.

Ymenus: Ilonb30BaThCsi MHCTPYMEHTAIBHBIMH IIPOIPAMMHBIMH CPEJICTBAMH WHTEPAKTUBHBIX IPAPUUECKUX CHCTEM,
aKTyaJIbHBIX I COBPEMEHHOTO IPOM3BOACTBA. I[IPOEKTHPOBATH M KOHCTPYMPOBATH THUIIOBBIE OJIEMEHTBl MAIIIHH,
BBITIOJTHATD MX OLEHKY MO NPOYHOCTH U XKECTKOCTU U APYIHM KpUTEpHsAM paborocriocobHoCTH. [TnaHnpoBaTh MOIENbHBIN
9KCIEPUMEHT U 00pabaThIBaTh €ro pe3ylbTaTbl Ha IEPCOHAIBHOM KoMIbtoTepe. OLEHHBaTh TOYHOCTh M JIOCTOBEPHOCTH
pe3ylbTaToOB MOJIEINPOBaHUS. BeINOMHUTE paboTy M aHaJIU3 M0 pacyeTy HaNpsDKeHHUH, JedopMalnii, TemioooMeHa, TOToKa
HJIKOCTEH ¥ APYruX MapaMeTpoB CIUIOLIHBIX cpejl ¢ ucronb3oBaHueM CAE-cucrem.

Hasbikn: [IpuMeHeHHe CTaHNAPTHBIX MPOrPaMMHBIX CPEACTB B 00JIACTH KOHCTPYKTOPCKO-TEXHOIOMMYECKOTr0 00eCTIeYeH s
MalIHHOCTPOUTENBHBIX Npon3BozACcTB. OOpaboTKa IKCIEPUMEHTAIBHBIX JAHHBIX U OLEHKH TOYHOCTH (HEONpeeIeHHOCTH)
U3MEPEHNH, WCIIBITAaHWH M JOCTOBEPHOCTH KOHTpoisd. Pabora ¢ mporpaMMHOI CHCTEMOH Ui MaTeMaTH4ecKoro M
HUMUTAIMOHHOr0 MozienupoBanus. OdopMileHHE pe3ylibTaTOB UCCIEA0BAHUH 1 IPUHSATHS COOTBETCTBYIOLINX PELICHHUI.
Jlekuun (ocHoBHBbIe TeMbl): O030p M Kiaccu(UKalMs OCHOBHBIX NPOrpaMM IUIsi MHXKEHEPHBIX pacueroB. [IpumeHeHne
O(HUCHBIX IPOrpaMM B MH)KCHEPHBIX pacuerax. CHcTeMa aBroMaTH3npoBaHHOro npoektupoanus "KOMITAC". OcHoBHbIe
rxomroHeHTsl. Cucrema APM FEM WinMachine 1t aBTOMaTM3MpOBAaHHOTO pacyeTa W IPOESKTHPOBAHMS MAIlHH,
MeXaHu3MoB M KoHCTpykumi. Cosganue pacyetHod Moxenu. CTpykTypa pacueTHoM Mopenu. CucremMa KOOpAMHAT.
Harpy3sku, ycnoBust Ha crenenn cBo6ossl. [loaroroska k pemenuto. JIMHEHHbBII cTaTHYeCKUil aHATIH3.

IpakTuyeckne padorpl: OmnpezneneHHe MOrpeIIHOCTH (GOPMBI NPHU TOYEHMM HEXKECTKUX 3aroTOBOK. Paspaborka
KOHCTPYKIIMM W  pacdeT Ha MPOYHOCTh CIELHAJBHOrO CTAaHOYHOrO IpUCHOCOONeHHs Ui (pe3epoBaHMs.
ABTOMaTH3MPOBaHHBIN pacyeT MapaMeTPoB PeayKTopa.

JlaGopaTopHble padorbl: M3ydyenue u Hactpoiika cucteMbl APM FEM: mpounoctHoll ananu3s. IloaroroBka momenu K
pacueram. CocraBneHue pacueTHOH cxembl. KoHeuHo-amemeHTHbI aHanmu3 B Kommac-3D u oOpaboTka pe3ysibTaToB.
AHanu3 yCTOWYMBOCTU KOHCTPYKLIUH.

OcHoenasn 1. 3BoHoB, A. O. CucremMbl aBTOMarU3alWH MPOSKTUPOBAHUS B MALIMHOCTPOSHHMH [DIEKTPOHHBIN pecypc] : ydeOHoe
JAumepamypa nocodue / A. O. 3BoHoB, A. I'. SIHuieBckas. — DJEKTPOH. TEKCTOBbIE JaHHbIe. — OMCK : OMCKHIl rocyaapCTBEHHbIH
TeXHWuueckud  ynmepcurer, 2017. — 122 c¢. —  978-5-8149-2372-1. —  Pexum  gocryma:
http://www.iprbookshop.ru/78469.html
2. UBanoB, C. E. VHremnekryanbHble NPOrpaMMHbIE KOMIUIEKCHI JJISi TEXHHYECKOH M TEXHOJOTMYECKOH MOJIrOTOBKH
npousBozcTBa. YacTp 5. CuCTeMbl HH)KSHEPHOr0 pacyeTa U aHaju3a JeTayiel U cOOPOYHBIX eqUHHIL [ DIeKTPOHHBIN pecypc]
: yueOHO-MeTonuyeckoe nocobdue / C. E. MBanos ; nmox pea. 1. J. KyaukoB. — DnekrpoH. TekcToBble gaHHble. — CII6. :
Yuusepeurer UTMO, 2011. — 48 ¢. — 2227-8397. — Peskum nocryna: http://www.iprbookshop.ru/66465.html
Texnuueckue Y4eOHble ayauTOpUW AJSl MPOBEACHHS 3aHATHUHA JIEKIIMOHHOTO, CEMHHAPCKOr0 M JIaOOpaTOPHOrO THIIA, TPYIIOBBIX MU
cpeocmea MHIMBUIYAJIBHBIX KOHCYJIBTAIMI, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXYTOYHOU aTTECTAllMH OO0Y4arOLMXCs, UL
CaMOCTOSITEIbHON PaOOTHI CTYACHTOB.
Komnemenyuu Ilpuoopematomcesn cmyoeHmamu npu 0C60EHUN OUCUUNTIUHBL
[Ipogheccuonanvhsie IIK-4 Crnoco0HOCTh ydacTBOBaTh B pa3pabOTKe MPOSKTOB H3/CIMH MAIIMHOCTPOCHHS, CPEICTB TEXHOJIOHYECKOro
OCHAILICHHs, ABTOMATH3AlMM M JAWArHOCTHKH MAIIMHOCTPOUTENIBHBIX IIPOU3BOJCTB, TEXHOJNOTMYECKMX IPOLECCOB HX
W3TOTOBJICHHS W MOJEPHHM3AIMM C YYETOM TEXHOJIOTHYECKHX, OKCILIYaTAlMOHHBIX, A3CTETUYECKHX, JKOHOMHYECKHX,
YIPaBJICHYECKHX MapaMeTPOB M HCIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOIMH W BBIYMCIMTEILHOU
TEXHUKH, a TAKXKE BBIOMPATh 3TH CPEACTBA M MPOBOJIHUTH JUATHOCTHKY OOBEKTOB MAIIMHOCTPOMTEIBHBIX HMPOM3BOACTB C
IIPUMEHECHHEM HEOOXOJMMbIX METOJIOB M CPEJICTB aHAIN3A.
Popma Ilpakxmuueckue Jlabopamopnusie CamocmoamensHas
3auemmnoix npoeeoenusn Jlexyuu
4 N 3auamus pabomul paboma
eounuy 3auAmuil
Bcezo uacoe - 144 32 16 16 80
Buou Augp.3ax KII/KP | Ycnosue ITony4yenue ouenkn @Dopma npogedenusn Hozroroska k
Konmpons_| /3a4/ IK3 . | mabopaTopHBIM 3aHATHSM,
3auema «YIOBJIIETBOPUTEIBLHOY», | camMocmoamenvHoll
3a4€Ty, BBIIIOJHEHNE
dopmot Jud. 3ager HET OUCYUNIUHBL | «XOPOILLO», KOTIIMYHO» | padomvl sanatuii CP

Ilepeuens oucuunnun, 3nanue komopuix | Uadopmarnka. Metoasl KOMIIBIOTEPHOT0 KOHCTpYHpoBaHus. CONpoTHBICHHE
Heo0X00UMO 0214 U3yUeHUA OUCUUNIUHBL | MATEPUATIOB.
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1. Ileau m 3aga4u JUCHUILIHHBI :

Heablo mnpenogaBaHus AUCIHUIUIMHBI SIBISICTCS O3HAKOMJICHME C OCHOBHBIMH METOJAMH U
COBPEMEHHBIMH CpEJCTBAaMHM aBTOMAaTu3alMu HWHXKeHepHbIX pacuetoB (CAE-cucremamu) mpu
MIPOEKTUPOBAHUU Y3JIOB U JICTAJICH MallllH

3agauu IUCIUIUIAHEL;
— MPUOOPETCHUE TCOPETHUSCKUX 3HAHWW 10 METOJWKAM W TPUBUTHUE IMPAKTUYCCKHX HABBIKOB

MIPUMEHEHHSI aBTOMATU3UPOBAaHHBIX pacueToB ¢ ucnoib3zoBaHueM CAE-cucrem Juist pemieHus
MHXEHEPHBbIX 337ay B 00JIACTU NPOYHOCTHBIX, TEIUIOBBIX, a3p0O- U TUIAPOJAMHAMUYECKHX
pacueToB

3HATb:

OCHOBHBIE ~ METOJbl  HMCCJIENOBAHUSA  HArpy30K, NEPEMEIICHUHM W HaIpsHKEHHO-
Ne(OPMUPOBAHHOTO COCTOSTHUS B 3JIEMEHTAX KOHCTPYKIIMA.

METO/Ibl IPOEKTHBIX U ITPOBEPOYHBIX PACUETOB U3JICIHH.

pacuer HanpspKeHUH, qedopManiuii, TermiooOMeHa, pacipeieleHuss MarHUTHOTO TOJIs, OTOKa
KUAKOCTEH U APYruX NapaMeTpoB CIUIOLIHBIX cpef ¢ ucnoyibzoBanueM CAE-cuctem.

yMeTh:

I10JIb30BATHCA HHCTPYMCHTAJIbHBIMU IporpaMMHBIMHU cpeacrBamMu HHTCPAKTUBHBIX
rpauyecKux CUCTEM, aKTYaIbHbBIX JUUIsl COBPEMEHHOTO NPOU3BOJICTBA.

IMPOCKTUPOBATE U KOHCTPYUPOBATH THIIOBBIC JJIEMEHTBI MAalIWH, BBINIOJTHATH MX OLCHKY ITIO
MIPOYHOCTH U JKECTKOCTH U JPYTUM KPUTEPUSIM pabOTOCTIOCOOHOCTH.

IJIAHUPOBATh MOJIENIbHBIN SKCIIEPUMEHT U 00pabaThiBaTh €ro pe3yibTaThl Ha MEPCOHATBLHOM
koMmIiptoTepe. OLIeHUBAaTh TOYHOCTh U JOCTOBEPHOCTh PE3yAbTAaTOB MOJEIUPOBAHHUS.
BBITIOJTHATE Pab0OTy M aHAIW3 TI0 pacyeTy HampsuKeHuH, aedopmaruii, TeriooOMeHa, oToKa
JKUJIKOCTEN U JPYruX MapaMeTpoB CIUIOLIHBIX Cpell ¢ ucnoib3oBanueM CAE-cuctem.

BJIAaJd€Th:

HaBbIKAMU MPUMEHEHHUS CTaHAAPTHBIX MPOTPAMMHBIX CPEICTB B 00JACTH KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOro 00ecrneyeHnss MalluHOCTPOUTENbHBIX POU3BOJICTB.

HaBbIKaMU  OOpaOOTKM  SKCIEPUMEHTAIBbHBIX  JAaHHBIX M OLEHKH  TOYHOCTHU
(Heompe1eIeHHOCTH ) U3MEPEHUIl, UCIIBITAHUN U IOCTOBEPHOCTH KOHTPOJIA.

HaBbIKaMU pabOThl C MPOrPaMMHOM CHUCTEMOM IJii MAaTeMaTUYeCKOr0 W HMHTAIMOHHOTO
MO/JIEITUPOBAHUS.

HaBbIKaMU OQOPMIICHUS pPE3yIbTaTOB HCCIENOBAHUN M MPHUHATHS COOTBETCTBYIOIIHUX
pElIEHU.

2. Mecto mucuunaudbl B crpykrype OOIL:

JlucuuminHa OTHOCUTCA K BapuaTuBHOM yactu brioka 1 «/luctumiuael (MOgynn)y.

J5g v3ydeHus QUCIUILIMHBI 00YJaroImuics TOKEH

3HATD:

— METO/IBI U CPEJCTBA TE€OMETPUIECKOTO MOJAECTUPOBAHUS TEXHUYECKHX OOBEKTOB,

— METOJIbl ¥ CPEJICTBA aBTOMATH3AIIUN BBIIOJHEHUS U 0(OPMIICHHS TPOEKTHO-KOHCTPYKTOPCKOM

AOKYMCHTAIUH,

— CTAHAAPTHBIC MNPOTpaAMMHBIC CpCACTBA [JIsI PCIICHUA 3ada4d B o0OacTu KOHCTPYKTOPCKO-

TEXHOJOTHYECKOIO 00SCIICUCHHMS MalIMHOCTPOUTCIIbHBIX IIPOU3BO/JICTB,

— npaBuiia 0(popMIIeHUSI KOHCTPYKTOPCKON JoKyMeHTauu B cootBercTBuM ¢ ECK/,
yMeTh:

HUCIOJIb30BAThL JUIA PCIICHHA THIOBBIX 3aJjad MCETOAbI H CpPEACTBA TCOMETPHUYCCKOI'O
MOJCIUPOBAHUA,
PCATN30BBIBATH ITPOCTHIC AJITOPUTMbBI UMHUTAITHOHHOTO MO ACTIUPOBAHUA



— BBIMOJHATH AHAIW3 TEXHOJOTHYECKHX IMPOIECCOB U O0OPYHAOBaHHS KaK OOBEKTOB
ABTOMATH3AIMH U yITPABJICHHUS.

BJIA/IETh:

— HaBbIKaMU PabOTHl Ha KOMITBIOTEPHOW TEXHUKE ¢ TpadUIeCKUMU MaKeTaMHu YIS TOJTydCHHS
KOHCTPYKTOPCKHX, TEXHOJIOTUYECKUX U APYTUX JOKYMEHTOB;

— HaBbIKaMU O(OPMIIEHUS TMPOCKTHONH M KOHCTPYKTOPCKOW JeOpMaliud B COOTBETCTBUHU C
tpeboBanusimu ECK/I.

— METOJIaMHU TPOBEJICHUSI CTAHIAPTHBIX WCIBITAHUN IO OMPEISIICHUIO ToKa3aTeleld (U3HUKO-
MEXaHHYECKUX CBOMCTB HCIOJIb3YEMBIX MATCPUAIOB U TOTOBBIX M3/ICITHI.

W3yuenne aucuuIUIMHBI Oa3uWpyeTcs Ha 3HAHUSX, IMOJYYCHHBIX NPU H3YYEHHH IUCHUIUINH:
WNudopmaruka. MeToapl KOMIBIOTEPHOTO KOHCTpyHpoBaHusi. COMPOTHUBICHNE MaTEPHUAIIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCHUIIHHBI:
3.1. 3nanus, npuodpeTraemMbie B X0/1e U3yUeHUs TUCHUITIMHBI

Nen/m 3 3nanus

1 OCHOBHEIE MCTOAbl HCCIICAOBAaHUA HArpy3oK, nepeMemeHHﬁ U HaIlpsAXKCHHO- I[e(bopMPIpOBaHHOFO
COCTOAHMUS B 3JICMCHTAX KOHCprKLII/II‘/II

2 MeToap! IPOEKTHBIX U IPOBEPOYHBIX PAaCcue€TOB U3AECIUN

3 Pacuer HanpspkeHuid, nedopmanuii, TemIooOMeHa, paclpeleseHnus] MarHUTHOTO TOJs, IOTOKa
JKUJIKOCTEH M IPYTUX NapaMeTpoB CIUIOMIHBIX cpefl ¢ ucnonb3oBanueM CAE-cuctem

3.2. YMeHus, npuodpeTaemMbie B X0/1€ H3YUeHHUs TUCIIUIIJIHHBI

Ne n/m Y YMenust

1 [lonp30BaTbC MHCTPYMEHTANBHBIMU INIPOTPAMMHBIMH CPEACTBAMH HHTEPAKTHBHBIX TI'PadUUSCKUX
CHCTEM, aKTyaJIbHBIX ISl COBPEMEHHOI'0 IIPOU3BOJICTBA

2 IIpoexkTpoBaTh U KOHCTPYHUPOBATH TUIIOBBIC JIEMEHTHI MAILMH, BBIIOIHATh UX OLEHKY MO MPOYHOCTH
Y JKECTKOCTH Y JPYI'MM KPUTEPHUSIM pabOTOCIOCOOHOCTH

3 [TnannpoBaTh MOIENBHBIM OSKCIEPUMEHT M 00pabaTbiBaTh €ro pe3ylIbTaThl Ha MHEPCOHATIBHOM
koMmbtoTepe. OLeHUBaTh TOUHOCTb U JOCTOBEPHOCTh PE3yIbTaTOB MOJIEIUPOBAHUS

4 BeimonHaTh paboTy W aHalU3 10 pacueTy HamlpsDKeHWd, aedopManmii, TeriooOMeHa, IO0TOKa
KHUJKOCTEH M APYTUX MapaMeTpoB CIUIOMIHBIX cpell ¢ ucnonab3zoBaHneM CAE-cucrem

3.3. HaBbiku, npuodperaemMble B X0/1€ U3yUeHUs] AUCUUILIMHBI

Nen/m H Hagppiku

1 HaBeikamMu mnpuUMeHEHHS CTaHIAPTHBIX INPOTPAMMHBIX CpPEACTB B 00NacTH KOHCTPYKTOPCKO-
TEXHOJIOTHIECKOr0 00ecIedeHns MalIHHOCTPOUTENBHBIX POU3BOJICTB

2 HaBpikamu 00pa®OTKH SKCHEPUMEHTATBHBIX [OAHHBIX W OLEHKH TOYHOCTH (HEOMPEHACICHHOCTH)
M3MEPEHHUH, HCIBITAHUN B JOCTOBEPHOCTH KOHTPOJISI

3 HaBeikamu paboTBl C TpOrpaMMHON CHCTEMOW [UII MaTeMaTHYecKOro ¥ HWMHTAIIOHHOTO
MOJICITUPOBAHHS

4 Hasbikamu o(hopMIIeHUsI pe3yJIbTATOB UCCIIEAOBAHUI U MPUHATHS COOTBETCTBYIOIUX PEIICHUI

3.4 KomnereHuuu, npuodperaemMbie B X0/1e U3y4YeHUs! AU CUUIIMHBI

Komnerenuuu 3Hanusa YMenus HaBbikn
(NeNe w3 3.1) | (NeNe m3 3.2)  |(NeNe u3 3.3)

IIK-4 CnocoOHOCTh y9acTBOBATH B pa3paOOTKe MPOEKTOB M3IEIIHIA
MAIIMHOCTPOCHHSI,  CPEACTB  TEXHOIOMYECKOTO  OCHAIICHHS,
aBTOMAaTH3alUU u JIAarHOCTUKH MAIIUHOCTPOUTETBHBIX
TIPOM3BOJICTB, TEXHOJOTUYECKAX MPOIECCOB WX W3TOTOBICHHUA M
MOJICPHU3AINHA C YYETOM TEXHOJOTHUECKUX, KCIUTYaTallMOHHBIX,
SCTETUYECKUX, IKOHOMHYECKHX, YIPABIECHUYECKHX MapaMeTpoB HU 1,2,3 1,2,3,4 1,2,3,4
WCTIONB30BaHUEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOIOTHUH H
BBIYHCIIUTEIFHON TEXHUKH, a TakKe BBEIOMPATh ITH CPENCTBa M
MPOBOIUTE  JWATHOCTHKY  OOBEKTOB  MAITMHOCTPOUTEIHHBIX
TIPOM3BOJICTB C MPUMEHEHHEM HEOOXOIUMBIX METOJOB M CPEICTB
aHaIM3a.




4. CTpyKTypa U colepKaHue TUCHHUILINHBI (MOLYJIS)
4.1. Pazngenbl JMCHUILINH ¥ BUABI 3aHATHI

®opMbI TeKYyIIEro KOHTPOJIsI
=1 s . CIeBaeMoOCTH (1o Hedenam
Ne 5| E 2 Buasl yue6Hoii padoTsl, y (
Paznen gl ¢ & cemecmpa)
n/ gl =59 (B aya. yacax) N
u JucumnanHel 5 é s ®opMa NPOMe:KYTOTHOM
Y
© © aTrecTanvm
Jaek |npak| a6 |CPC*
O0630p u KJaccu(puKanus
OCHOBHBIX porpaMmm JUIst
WH)KEHEpHBIX pacdertoB. [Iporecc
OTBeTHI Ha BOIPOCHI HA JIEKIHH.
MIDKCHCPHOTO afausa. 1 Pabota Ha mabopaTopHBIX
1 | Bosmoxnoctu CAE cucrem. Tumbr | 5 4 - 4 10 patop
2 3aHATHSX: TEKYIIUH KOHTPOJIb
pacuetoB B CAE cucremax. N
BBINIOJTHEHHMS 3a/1aHUN
CrpykTypa ¥ OTambl CO3JaHMs
CTpyKTypHOM Mojenu. OCHOBBI
METOJIa KOHEUHBIX JIEMEHTOB.
Cucrema  aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS "KOMIIAC". OTBeTHI Ha BOMPOCHI HA JIKIIHH.
OcHOBHBIE KOMITIOHEHTHIL. Cucrema 3 Pa0ora Ha NMpakTUYECKHUX U
2 | APM FEM. IToaroroBka | 5 4 4 4 2 10 | mabopaTOPHBIX 3AHATHIX:
FeOMeTpH‘-IeCKOﬁ MOJCIIH. TeKyH_II/Iﬁ KOHTPOJIb BBITIOJTHEHHUSA
WuTerpanysi NpOEKTUPOBAHUSA U 3aJaHUN
pacyeros.
Co3ganne u paboTa C KOHEYHO-
JJIEMCHTHBIMH MOACIISAMU.
OTBeTHI HA BOIIPOCHI HA JICKIIUH.
Crpykrypa K3-monenu. Co3nanue
. PaboTa Ha npakTHYECKUX U
KOHEYHO-3JIEMEHTHOMH MOJIeJIH. 5
3 . |5 4 6 4 10 | nabopaTOpHBIX 3AHATHSX:
Pabora c MIOJTUT OHAJIFHOM 6 N
. TEKYIIUI KOHTPOJIb BBIIOIHEHUS
reomerpueii. KO monenu cOOpok. sanammi
IIpumep  co3gaHust ~ KOHEYHO-
3JIEMEHTHOW MOJEITH M3/IENHSI.
Cucrema APM FEM WinMachine
TUIs ABTOMATH3UPOBAHHOTO
pacdeta W TIPOEKTHPOBAHUS
MaIIIVH, MEXaHHU3MOB u OTBETHI Ha BONPOCHI HA JICKIIHUH.
4 KOHCTPYKIIHUH. Cosznanue 5 7 4 6 12 Pabora Ha pakTHYECKHX
pacuetHoii wmogenn. CTpykTypa 8 3aHATUAX: TEKYIIUNA KOHTPOJIb
pacuetHoii  momenu.  Cucrema BBIIIOJTHEHHUS 3aJaHUHN
KoopauHaT. Harpysku, ycrioBus Ha
crerieHn cBoOomsl. IloaroroBka k
peIIeHHIO.
WHCTpyMEHTH BU3yalm3alud | 9
5 PyM Y 5 4 - - 12 | OTBeThl Ha BOIPOCHI HA JICKIHH.
00pabOTKH pe3yNNbTATOB. 10
JIuHEHbI CTaTUYECKUN aHaJIN3.
OTBETHI Ha BOMPOCHI HA JICKIIHH.
Mertonbl pelieHus CHUCTEMBI
. 11 Pabora Ha mabopaTopHBIX
6 | ypaBHeHuii paBHOBecus. Pemienue | 5 4 - 2 12 N
o 12 3aHATUAX: TEKYIIUN KOHTPOIIb
3aa4d  C y4eTOM JIMHEWHOTO .
N BEITIOTHEHHS 33 TaHIHA
KOHTAKTHOTO B3aMMOJICHCTBUSI.
YcrouuBoCTh KOHCTPYKLHUH. 13 OTBETHI HA BOMIPOCHI HA JICKIIHH.
7 JlHeHHBIN aHAIN3 YCTOHYHUBOCTH. 5 14 8 4 12 Pabora Ha maGopaTopHBIX
Henuneitnsrii aHaIn3 15 3aHATUAX: TEKYIIAN KOHTPOIb
YCTOWYMBOCTH. 16 BBITIOJTHEHHUS 3aJaHUN
3ayer ¢ OLEHKON 2 Bormpock! 1 3aganust Ha 3a4eT
Bcero 3a cemectp, TOM umcie
KOHTPOJIb CaMOCTOSITENIHON 32 | 16 16 80
paboTsl




4.2.Conep:xaHue pa3iejoB Kypca

Ne
n/n

Pazgen
JTUCIHIIMHBI

3Hanusa
(nomep u3 3.1)

Ymvenus
(nomep u3 3.2)

HaBbixkn
(nomep u3 3.3)

O030p 1 KiIaccu(pUKanusi OCHOBHBIX MPOTPaMM JUIst
WHKEHEPHBIX pacueroB. [Ipomecc WHXEHEPHOTrO
aHanu3a. Bosmoxsnoctu CAE cucrem. Twumsl
pacuetoB B CAE cucremax. CTpykTypa M 3Tambl
CO3IaHUsI CTPYKTypHOH Monenu. OCHOBBI MeToza
KOHEYHBIX DJIEMEHTOB.

1,3

Cucrema aBTOMAaTU3UPOBAHHOI'O MPOEKTUPOBAHUS
"KOMIIAC". OcHoBHble KOMIOHEHTHI. CHcrema
APM FEM. ToaroroBka reoMeTpHYCCKON MOJICITH.
MHTerpanus NpoeKTUPOBAHUSI U PACUETOB.

1,3

Co3manne u pabora C KOHEYHO-DJIEMEHTHBIMHU
momensamu. Crpykrypa KO-momenu. Cosmanue
KOHEYHO-3JIEeMEHTHOMN MOJIEIH. Pabora c
TIOJIMTOHAJIBHOW reoMmerpueit. KD mozenu cOopok.
[Ipumep co3gaHusi KOHEYHO-IJIEMEHTHOH MOjeNn
U3eNusl.

1,3

CucreMa APM FEM WinMachine TSt
ABTOMATH3UPOBAHHOIO PacyeTa U MPOEKTUPOBAHUS
MallliH, MEXaHW3MOB W KOHCTpyKiui. CoznaHue
pacueTtHo# Mogenu. CTpyKTypa pacdeTHON MOJIENH.
Cucrema xoopauHaT. Harpysku, ycimoBus Ha
cTereHd ¢cBo0Oobl. [10Ar0TOBKA K PEIICHHIO.

1,34

2,4

WHCTpyMeHTBl  BU3yalHM3allil W 00paboTKH
Pe3yNIBTaTOB.

2,3

2,4

JIunHeiHbIi cTaTHYeCKU aHaIu3. MeTonbl peleHus
CUCTEMbl ypaBHEHUH paBHOBecus. Peuienue 3anauun
c y4eTOM JINHEHHOT O KOHTAKTHOT'O
B3aUMOJICHCTBHS.

1,23

2,3

1,34

YceTolYuBOCTh KOHCTPYKUMH. JIMHEHHBIM aHanu3
YCTOWYUBOCTH. Henuneiinbii aHaIu3
YCTOWYMBOCTH.

1,23

2,3

1,34

4.3. HamMeHOBaHMe TeM NMPAKTHYECKUX 3aHATHIA, HX COJepKaHue H 00beM B yacax

Ne Ne pazgena HaunmeHoBaHMe NPaKTHYECKUX 3aHATHI Tpynoem-
n/n TUCIUTIINHBI KOCTh (4ac)
1 2 OmnpenerneHne MOrpenrHocTd GOpMbI IIPH TOUEHUH HEKECTKHX 4
3arOTOBOK.
2 3 Pa3paboTka KOHCTPYKIIMH U pacyeT Ha IPOYHOCTH CHEIHATBEHOTO 6
CTAHOYHOTO MPHUCIIOCOOIICHUS ISl (Ppe3epOBaHHSI.
3 4 ABTOMaTHU3UPOBAHHBIN PaCcUeT NApaMETPOB PEAYKTOpA. 6
Bcero 16

4.4 HamMeHOBaHMe TeM JIA00OPATOPHBIX PadoT, X coJep:KaHue U 00beM B Yacax

No Ne paznena HaunmeHoBaHue J1a00paTOPHBIX padoT Tpynoem-
n/n JTUCHHUILINHBI KOCTh (4ac)
1 1 Wzyuaenne u HacTpoiika cuctembl APM FEM: npodrocTHOM aHanms. 4
2 2 IMoaroroBka Mozenu k pacyeram. COCTaBICHUE PACUETHON CXEMBI. 2
3 3 Koneuno->nementHsIit anann3 B Kommac-3D u o6pabotka 4
pe3yIbTaToOB.
4 6 YacTOTHBIN aHAJIN3 KOHCTPYKIIMH. 2
5 7 AHanu3 ycTONYMBOCTH KOHCTPYKIIUH. 4
Bcero 16




4.5.PeKOMeH)IyeMBIe 06pa30BaTeJIbeIe TEXHOJOI'UH

Juis mpopa®OTKM ¥ 3aKpeIUICHHs] JIEKIIMOHHOTO Marepuayia 1o AUCHUIIINHE «MeTosl
KOMITBIOTEPHOTO  KOHCTPYMPOBAHHS»  NPUMEHSAIOTCA  TPaAULUMOHHAS,  WHTEPAKTUBHASA U
WHHOBAITMOHHASI TEXHOJIOTHH O0YICHUS:

No Texuonorus

KoMIutekT 371eKTpoHHBIX y4eOHbIX ITOCOOUi, caMoyduTenei

2 Hpe3eHTaHI/II/I Io Ka)KZ[OfI TEME Kypca. Hcnonp3oBanue KOMIIBIOTEPOB € MPOrpaMMHBIMU KOMIIJICKCAMU JIJI
OCBOCHMS 3HAHHMM U HABBIKOB IIO JUCHHUITIINHC

3 | MHnuBuayanpHbIC 3aTaHUs VIS JIA0OPATOPHBIX padboT

5. Copep:kaHue caMOCTOSITEIbHOW PadoThl cTyAeHTOB. OlleHOYHbIE CPEACTBA JIsi TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH, IPOMEKYTOYHOM aTTeCTAIMH 110 UTOraM OCBOECHHS U CIIUTLIHHBI

5.1.Conepxanue caMoCTOSATEILHON PadoThI

Ne Ne paznena Tpynoem-
pasi HaumeHnoBanue tem PYA
n/n JUCHUILIMHBI KOCTh (4ac)

1 1 O030p 1 kiaccuuKanys OCHOBHBIX HPOrpaMM Ui HHKEHEPHBIX
pacueroB. Ilpouiecc wumkenepHoro aHanmuza. Bosmoxsnoctu CAE
cucreM. Tumbsl pacuetoB B CAE cucremax. CTpykTypa M STambl 10
CO3/IaHUsl  CTPYKTypHOW Moxenu. OCHOBBI MeTofa KOHEYHBIX
3JIEMEHTOB.

2 2 Cuctema aBTOMaTH3MpoBaHHOro mnpoextupoBanus "KOMIIAC".
OcHoBHble kommoHeHThl. Cucrema APM FEM. TloaroroBka 10
reoMeTpUYecKord Mojienu. MHTerpalus NnpoeKTUPOBaHUS U PACUETOB.

3 3 Co3nanue 1 pabora ¢ KOHEYHO-JIEMEHTHBIMH MozensMu. CTpykTypa
KO-momenn. Co3manne KOHEYHO-DJIEMEHTHOM Mopenu. Pabora ¢
NoJIMroHanbHOM reomerpueil. KO moxenu coopok. [Ipumep coznanus
KOHEYHO-3JIEMEHTHON MOJIENHN M3JENusl.

10

4 4 Cucrema APM FEM WinMachine 1151 aBTOMaTH3MpPOBAaHHOTO pacuera
U TIPOCKTUPOBAHUS MAIWH, MEXaHU3MOB U KOHCTpyKuuil. Co3naHue
pacuetHoit wmozpenmn. Ctpykrypa pacuetHoil wmozpenn. Cucrema 12
koopauHat. Harpysku, ycioBusi Ha crerneHu cBoOojpl. [lonroroBka k
PELICHHIO.

5 5 WHcTpyMeHThl BU3yanu3aliy 1 00pabOTKH pe3yNbTaToB. 12

6 6 JluneiiHbIl craTMueckud aHanu3. MeToAbl pelIeHHs CUCTEMBbI
YpaBHEHUN paBHOBecus. PerieHue 3amaud € yd4eTOM JIMHEWHOIO 12
KOHTaKTHOT'O B3aUMOJICHCTBHS.

7 7 YCTOWYMBOCTh KOHCTPYKUMH. JIMHEWHBIM aHamu3 yCTOWYMBOCTH.

oo . 12
Henuneinpiil anamu3 YCTOMYHBOCTH.

8 3auer c ouenkoii. [ToaroToBka k 3auery 2

Bceero 80

5.2 OueHoyHble CpeACTBA, HCHOJb3yeMble [IJsl TEKYIIero KOHTPOJIsI YyCleBaeMOCTH M
NPOMEKYTOUYHOH ATTeCTAUMU O00YyYAIOIIUXCS MO UTOraM OCBOEHUSI JMCUMIJIMHbI, UX BHAbI H
(¢opmMbl, TpeOOBaHUSI K HHUM M IIKAJbI ONeHMBAHUN NPHBEIEHbI B NMPHJIOKEHHH K padoyei
nporpaMMe JIHCHMIUIMHBI «®OHJ OWEHOYHBIX CpeacTB mo aucHuminHe «CHCTeMBbI
ABTOMATHU3aLMM WMH)KEHEPHBIX PacyeToB», KOTOpoe o(popmiseTcsi B BHAE OTIEJbHOIO
AOKYMEHTA.



6. YueOHo-MeTOaMYecKOe U HHPOPMALIMOHHOE O0ecTieyeHHe TUCIUTILTUHBI.

a) OcHoBHas JIMTEpaTypa
Ne | )i
HaumMeHoBaHUE KHUTH
n/n n3aaHus
3BoHoB, A. O. CHCTeMBl aBTOMATH3allMU TPOCKTUPOBAHWS B MAIIHHOCTPOCHHUH
[DnekTpoHHBIN pecypc] : yueOHOe mocobue / A. O. 3BoHOB, A. I'. SHuMmeBckas. —
1 ONeKTpoH. TEKCTOBble AaHHBIE. — OMck : OMCKHMH TOCYNapCTBEHHBIM TEXHHYECKUMN 2017
yauBepcurer, 2017. — 122 c. — 978-5-8149-2372-1. — Pexum nocryma:
http://www.iprbookshop.ru/78469.html
Upanos, C. E. MHremnekryalbHble MPOrpaMMHbIE KOMIUIEKCHI JJISi TEXHHUUYECKOH U
TEXHOJIOIMUECKON MOJArOTOBKHU Mpou3BoAcTBa. Yacts 5. CucTeMbl MH)KEHEPHOT O pacyeTa

2 W aHanMza Jeraied W COOpPOYHBIX €AMHUI [DIEeKTPOHHBIA pecypc] : y4deOHO- 2011
Meroaudeckoe mocodue / C. E. Mranor ; mox pen. . JI. KynukoB. — DIeKTpoH.
tekcroBbie nanHbie. — CII6. : YuuBepcurer UTMO, 2011. — 48 ¢. — 2227-8397. —
Pesxum nocryna: http://www.iprbookshop.ru/66465.html

0) lonosiHuTeILHASA JIUTEPATYpa
Ne Tox
HaunvenoBanne KHUTH
n/n M3IAHUSA

KomokonoB, C. B. ABTOMaTH3HUpOBAHHBIA pacyeT CTEPKHEBBIX KOHCTPYKIIHIA
[DnekTpoHHBIH pecypc] : METOANYECKHE YKa3aHUs K BBIMOIHEHHIO J1a00paTOPHBIX padoT
1 / C. B. KonokonoB. — DIeKTpoH. TeKcToBble naHHbIe. — OpeHdypr : OpeHOyprekuii 2005
rocyaapctBennbiii yauBepcurer, 9bC ACB, 2005. — 26 ¢. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/21560.html

Temuc, FO. M. Pacuer HanpspkeHHO-1e(OPMHPOBAHHOTO COCTOSHUSI KOHCTPYKIMH
METOJIOM KOHEUHBIX JJIEMEHTOB [DIIEKTPOHHBIH pecypc] : METoOUYEecCKHe yKazaHHUs K
BBIIIOJIHEHHIO J1a0OpaTOpHBIX paboT 1o Kypcy «CHCTEMBI aBTOMAaTH3UPOBaHHOTO
2 npoektupoBanus» / FO. M. Temuc, X. X. AsmeroB ; non pex. M. B. CrankeBny. — 2012
ONEeKTPOH. TEKCTOBBIE AaHHBIE. — M. : MOCKOBCKHI TOCyNapCTBEHHBIM TEXHHYECKUI
yuuBepcurer umenu H.D. baymana, 2012. — 53 ¢. — 2227-8397. — Pexxum nocryna:
http://www.iprbookshop.ru/31216.html

AbnynxakoB, K. A. Pacuer Ha NpOYHOCTH DJIEMEHTOB KOHCTPYKLMH [DJIEKTPOHHBII
pecypc] : yuebnoe nocobue / K. A. AdaynxakoB, B. M. Kotsp, C. I'. Cunopun. —
3 DJIeKTpOH. TekcToBble JgaHHble. — Kaszawp : Kaszanckuii  HalMOHaJIBHBIH 2012
HCCIIeIOBATEIbCKUI TexHONMornyeckuii yauBepeurer, 2012. — 119 ¢. — 978-5-7882-
1324-8. — Pexum goctyma: http://www.iprbookshop.ru/62576.html

B) NlepeYeHb PecypcoB HH(POPMAITMOHHO-KOMMYHUKAIIMOHHOM ceTH UHTEepHeT

1. Dnekrponnas oubnmuoreunas cuctema «IPRbooks» http://www.iprbookshop.ru

2. baza mannsix Hayunoii snekrponnoi 6udanoreku eLIBRARY.RU https://elibrary.ru/

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

4. ba3za pmannbeix Scopus https://www.scopus.com HMudopmarmonnas cucremMa «EanHoe okHO
J0CTymna K 00pa3oBarelibHbIM pecypcamy» http://window.edu.ru

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

6. becratHas anexktpoHHas MHTepHeT OHONIMOTEKa HOPMATHBHO-TEXHHYECKOW JIMTEPATYPHI
TexJIuthttp://www.tehlit.ru/

7. baza nanHbIX npodeccHOHATBHBIX CTAaHAAPTOB MUHHUCTEPCTBA TPYAa U COLUATBHON 3aIUThHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. ®epepanbHas rocyaapcTBeHHas HHopMalMoHHas cuctema «HarumoHanbHas SIeKTpOHHAs
oubmmorekay https://H36.pd

9. HamumoHanbeHbIi nopTan oHnaiiH o0ydenus: «OTKpbIToe 0OpasoBanue» https://openedu.ru

10. Ba3sl ganHBIX MUHKCTEPCTBA SKOHOMHYECKOTO pa3Butus PD http://www.economy.gov.ru

11. OdumnmaneHeiii caiit defepanbHOTO areHTCTBA IO TEXHUYECKOMY PETyIHPOBAHUIO U
meTpostoruu http://protect.gost.ru/

12. MupoBas 1udpoBas Oubanoreka https://www.wdl.org/ru/ DOnexkrponnas Oubinoreka
Programmer’sKlondikehttps://proklondike.net/

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

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


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

15. http://ansys.ru/
16. http://kompas.ru/
17. http://edu.ascon.ru/

r) IlporpammHoe obecnneuenune

1.
2.
3.

4.

Microsoft Office.

KOMIIAC-3D.

Cucrtema aBTOMaTH3UPOBAHHOTO pacyeTa U MPOCKTHPOBAHUS MEXaHUIECKOTO 000pyI0BaHUS
u xoHcTpykiuit APM WinMachine 15.

APM FEM s KOMITAC-3D.

1) Metonnueckue yKazanust

1.

2.

3.

HaseiioB M.A. Meroauueckue yka3aHUS 10 BBINOJHEHHUIO JIAOOPaTOpPHOM pabOThI
«OmnpeneneHue NorpenrHocTd POpMbI MPU TOUCHUH HEKECTKUX 3ar0TOBOKY. 2016r.

JlaBbinoB M.A. MeToauueckue yKa3aHus [0 BBIIOTHEHUIO 1a0opaTopHoii paGoTsl «OBILIWI
PACUYET BAJIA B MOAVYJIE APM SHAFT». 2016r.

HaseiioB M.A. Meroauueckue yka3aHUSI 10 BBINOJHEHHUIO JIAOOpPaTOpPHOM pabOTHI
«TPOYHOCTHOM PACYET OBOJIOYEYHOM MOJIEJM, TIOCTPOEHHOW C
NCTIOJIb3OBAHUEM PEJJAKTOPA APM STUDIO». 2016r.

HaseiioB M.A. Meroauueckue yka3aHUSI TI0 BBINOJHEHHUIO JIAOOPAaTOpHOM pabOThI
«TPOEKTUPOBAHUNE KOHCOJIBHOT'O KPAHA C NCIIOJIb3OBAHWEM CAIIP APM
WINMACHINE»®. 2016r.

Y4eOHO-MEeTOMYECKOE TIOCOOME TI0 OPTaHM3AIMN CaMOCTOSITEIBHOW PAa00ThI 00YUaIOIIUXCS:
g oOywarouuxcs 1o  HampasieHuto mnoarotoBku 15.03.05 - Koncrpykropcko-
TEXHOJIOTHYECKOE O0eCredeHre MalIUHOCTPOUTENbHBIX Mpon3BoaAcTB/ coct. P.M. Bakupos,
E.B. UymakoBa. — Botkunck: 1U3zn. BO UxI'TY umenn M.T. Kanamnaukosa, 2019. — 15 c. —
Pexxum noctyma: http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

OdopmieHne KOHTPOJBHBIX paboT, pedeparoB, KYpCOBBIX pabOT W MPOEKTOB, OTYETOB TIO
MPaKTUKE, BBIMTYCKHBIX KBaTU(PHUKAUMOHHBIX PabOT: MeToauueckue ykazanus/ coct.: A.FO.
VYpazbaxtuna, P.M. bakupos, B.A. CmupHoB — Botkunck: U3a. BO MxI'TY umenn M.T.
Kamamuukosa, 2018. — 25 C. Pexum JIOCTYyTIA:
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

7. MarepuajbHO-TEXHHUYECKOE o0ecreyeHue TUCIMILTHHbBI:

1.

CHCHI/IaJ'IBHBIC IHOMCIICHUA - y‘IC6HBI€ AYIAUTOPHHU IJId ITPOBCACHUS: 3aHATHH JIEKIIMOHHOI'O
TUIIA, TPYIIIOBBIX W HWHAWBHAYAJIbHBIX KOHCYHBT&HHﬁ, 060py,I[OBaHHBIC HOCKOﬁ, CTOJIaMU,
CTYJIbSIMU.

CHGHI/IaJ'ILHHC IIOMCIICHUSA - y‘le6HHe AyJAUTOPpHUH IJISI IIPOBCACHUA: 3aHATUH CEMHHApPCKOI0
TUIIA, T'PYNIOBBIX WU HWHAUBUAYAJIIBbHBIX KOHCYHLT&HHﬁ, O60py,HOBaHHBIe HOCKOﬁ, CTOJ1aMU,
CTYJIbSIMU.

CHGHI/IaJ'ILHHC IIOMCIICHUA - y‘le6HHe AyJAUTOPpUN TSI IIPOBCACHU: 3aHATUH na60paT0pH0ro
TUIIA, TI'PYHNIOBBIX W HWHAWUBUIAYAJIBHBIX KOHCYHLTaHHﬁ, O60py,HOBaHHBIe CriCuajalbHbBIMHA
HpI/I60paMI/I " YCTAHOBKAaMU, HOCKOﬁ, CTOJIaMH, CTYJIbSIMHU.

Cl'IeI_[I/IaJ'ILHHC INOMCIICHUA - y‘le6HHe AYOAUTOPUU IJid TPOBCACHUA TCKYHIECTO KOHTPOJIA
YCIIEBaCMOCTU U HpOMeXCYTOqHOﬁ aTTeCTalluu 06yqalonmxc51, O60pyI[OBaHHBIe HOCKOﬁ,
CTOJIaMU, CTYJIbAMU.

Cl'IeI_[I/IaJ'ILHHC NoOMCIICHUA - y‘le6HHe AyIuTOpHUHu I OpraHu3alku MW IMPOBCIACHUA
CaMOCTOSATEIbHOM pa6OTBI CTYACHTOB, O6Op}7I[OBaHHI:>Ie KOMIIBIOTECpaAMH C BO3MOKHOCTBIO
IOAKIIFOYCHHUA K CETU ((I/IHTepHCT», CTOJIaMU, CTYJIbAMMU.


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
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MHWHOBPHAYKU POCCUN
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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
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[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




