MHUHOBPHAYKH POCCHH

Botxkuncknii pumnan
DeaepaabLHOro rocy apeTBeHHOr0 Oro1:KeTHOrO 00pazoBaTeaLHOrO Y4pe:RaeHust
BbICIIEro o0pa3oBaHus
«MixeBckumii rocysaperBenHbIii TeXHH1eCKUH yHHBepcHTeT HMenn M.T. Kanamuuxopay
(B® ®I'BOY BO «MKI'TY nmenn M.T. Kanamunkosay)

YTBEP}KJIAI-O
‘ :‘Hﬁﬁ:elcrop 1

: , ..---; JlaBeimor U.A.
{28y os 207

PABOYAS ITPOTPAMMA

Mo mucrumnne: Cucremer KOMITBIOTEPHOH MONNEPIKKH MHKEHEDHEIX pPEIeHHH

And Hanpasnenus: 15.03.05 — KoHeTpykTopeko-TexHoIorngeckoe obecneyenue
MallHHOCTPOHUTEIILHEIX IPOM3BOICTE

1o npo¢umo: TexHomorus MamuHOCTpOEHUS

(bopma oGyuenus: ounas

06]].{&51 TPYAOEMKOCTh JHCHUILIHHEI COCTARJISET: ﬂ 3a9CTHBIX COUHHIL

Bun yue6Hoit paGoTh Beero R i
4acoB 5
KonrakThele sansitus (Bcero) 64 T T e I iH' i E '
HETHR R A i
B Tom uncre: . - - ‘ ’
Jlexuun 32 32
Ipaktuueckue sauatus (113) 16 16
CemuHapsi (C) - -
JlabopatopHste paGotsi (JIP) 16 16
CamocTosiTenbHasi paGora (Bcero) 80 CISHTH ETEER k]

B ToM uncne: = =

Kypcogoit npoext (pa6oTa) g 2

PacuerHo-rpapuueckue pabots - -

Pedepar - &

Hpyaue euow camocmosmenvroii pabome: - -

Bua npoMexyTouHoit aTTecTanuu (3auer, aK3aMeH) - 3a4yeT

OOwas TpyoeMKocTh qac 144 144
3ad. eq. 4 4




Kadenpa — EcTecTBennbIe HayKy ¥ HH)OPMAIMOHHEIE TEXHOIOTHH

CocrapuTend — JapplnoB MBaH AIeKCaHApOBHY, K.T.H., IONCHT.

Pa6ouyas mporpaMMa coCTapji€eHa Ha OCHOBaHHH ®I'OC BO mo HampaBleHHIO MOArOTOBKH 15.03.05
«KOHCTPYKTOPCKO-TEXHONOTHYECKOe  00eCneveHne MallMHOCTPOUTE/IBHBIX IPOM3BOACTBY (YPOBEHB
Gaxamappuara), Ne 1000 or 11.08.2016 u yTBepx/ieHa Ha 3aCCaHAN kadenpsl

[TpoToxoi OT « /€ » 05, 2020 No S

3aBeqyiomuit kadenpoit «EcrecTBeHHBIE HAYKH U HHQOPMAIIHOHHEBIE TEXHOIOIHH
»

K.B. CeHtsaxosn

/ L
« /& » s 2070T.

COT'JIACOBAHO

[Tpencenarens yueOHO-METOANIECKON KOMICCHU

110 HanpaeiaeHuio noarotosku 15.03.05 — Konerpykropcko-
TeXHOJIOrHYecKoe obecnedyeHrne MalllnHOCTPOUTEIBHBIX
IIPOM3BOACTB, MPOGIUTE — TeXHONIOTHs MALIHMHOCTPOCHHUS /;{

i A.H. llenbngkoB

« /& » 3 20 2Cr.

KonuuectBo vacoB paboueit mporpaMMBl COOTBETCTBYET KOMMUYECTBY YacoB pabodero y4eOHOro IuiaHa
Hanpasnenus — moarotokun  15.03.05 -  KOHCTpPYKTOPCKO-TEXHONOTHYeCKoe  ofecredeHHe
MaIIHHOCTPOUTEIBHBIX TIPOU3BOACTBY, MPOpHIL — TeXHOIOrHsS MalIHHOCTPOCHHS

Bemyumii cienuanuct yueOHOH 4acTu
B® ®T'BOY BO «MxI'TY uMenu M.T. KanalHukoBay

Comnobena JI.H.

« /E » O35 2020r.




AHHOTaLII/ISI K JUCITUIIIINHEC

Hazeanue . .
N CucreMbl KOMIILIOTEPHOH MOIEPKKHA HHKEHEPHbBIX pPelleHuil
UCUUNTIUHDL

Homep 92 | Axademuueckuit 200 | 2018/2019 | cemecmp | 5
15.03.05 «KOHCTPYKTOPCKO — TeXHOJIIOTHIECKOe obecredeHne

Kagheopa OBIIuCY Ilpozpamma MaIIHHOCTPOUTENBHBIX TPOU3BOACTBY (YPOBEHb OaKaiaBpuara),
npodmitb — «TeXHOIOTHS MAITMHOCTPOCHHSD)

Cocmagumens HaBbigoB U.A., K.T.H., JOIIEGHT

Ienu u 3a0auu
OUCUUNTTUHDL,
OCHOGHblEe MeMbl

Ilenn: oO3HaKOMIIEHHE C TEOPETHUECKUMH OCHOBAMHM HMH(MOPMAIMOHHBIX TEXHOJIOTHH,
aBTOMATH3aIMU WHXKCHEPHBIX PacyeTOB B 00JIACTH MAIIMHOCTPOCHHSI.

3apaun: npuoOpeTeHNe TEOPETUIECKUX 3HAHUH MO METOIUKaM KOMIBIOTEPHBIX HH)KEHEPHBIX PELICHUN U MPUBUTHE
MPaKTUYECKUX HABBIKOB MPHUMEHEHHS aBTOMATH3HPOBAHHBIX PACUETOB IS PELICHHS HH)KEHEPHBIX 3a71ad.

3HaHusa: TeHOEHIMH pa3BUTHS KOMIBIOTEPHOH TpadHKH, €€ poNlb M 3HAUCHHE B HMH)KEHEPHBIX CHUCTEMax U
MPUKIATHBIX TporpamMmax. OCHOBHBIE METOJBI HCCIEIOBAaHMS HArpy30K, MEpeMEUIeHHH U HampsHKeHHO-
JehOpMUPOBAHHOTO COCTOSIHHS B JJIEMEHTaX KOHCTPYKIHUH, METOIBI IPOEKTHBIX U MPOBEPOUYHBIX PACcUeTOB M3JEIHNA.
MeToapl POEKTHO-KOHCTPYKTOPCKOM padOThI; MOAX0x K (JOpMHUPOBAHHIO MHOXKECTBA PEIICHUH NMPOEKTHOH 3amadn
Ha CTPYKTYpPHOM ¥ KOHCTPYKTOPCKOM YpOBHAX; oOmme TpeOOBaHMS K aBTOMAaTHU3MPOBAHHBIM CHCTEMaM
MIPOEKTHPOBAHUSL.

Ymennsi:  Peann3oBbIBaTH  IPOCTHIE  aNTOPUTMBI  MMHUTAIMOHHOTO  MopenupoBaHus.  Ilomb3oBaThbes
MHCTPYMEHTAJILHBIMUA IPOTPAMMHBIMH  CPE/ICTBAMH HMHTEPAKTHBHBIX TI'paUUECKUX CHCTEM, aKTYaJIbHBIX LA
COBPEMEHHOTO TIPOHM3BOJACTBA. [IpOEKTHPOBaTH M KOHCTPYHPOBATh THUIIOBBIE JIEMEHTHl MAIIMH, BBIIOIHATH HX
OLIEHKY II0 MPOYHOCTH M JKECTKOCTH U IPYTUM KpUTepusiM paborocnocoOHocTH. I[lmaHMpoBaTh MOAENbHBIN
9KCIIEpIMEHT M 00pabaThiBaTh €ro pe3yabTaThl Ha IIEPCOHAIBHOM KommbioTepe. ONEHHMBaTh TOYHOCTh U
JOCTOBEPHOCTB Pe3yJIbTaTOB MOZIEINPOBAHHSI.

HaBpixkn: HaBbIkaMH paboTBl Ha KOMIBIOTEPHOH TEXHHKE C Trpa@UYecKMMH IaKeTaMH Uil IIOJydeHHs
KOHCTPYKTOPCKHX, TEXHOJIOTHYECKHX W JPYTUX JOKYMEHTOB [IprMeHeHHe CTaHIAapTHBIX MIPOTrPAaMMHBIX CPEICTB B
00J1aCTH  KOHCTPYKTOPCKO-TEXHOJIOTHYECKOT0 00eCHedeHHsT MAaIIMHOCTPOUTEIbHBIX Ipou3BoACTB. OOpaboTka
9KCIIEPIMEHTAIBHBIX JAaHHBIX U OLEHKH TOYHOCTH (HEONPEAEeTIeHHOCTH) N3MEPEHHH, HCIBITAHUN U JTOCTOBEPHOCTH
KoHTpoisL. PaboTa ¢ mporpaMMHOi! clCTeMOil ISt MaTeMaTHIEeCKOTO U MIMHTAlHOHHOTO MOJIETTHPOBAHHSI.

Jlekuu (OCHOBHBIE TeMbI):

[ponecc wmxeHepHoro aHamm3a. BosmoxkHocTm CAE cuctem. COBpeMEHHOE MAaTeMaTHUECKOE IMPOrpaMMHOE
obecnieuenue. Ilakersr Maple, Mathematica, Matlab, Mathcad. MHcTpyMeHTHl Bu3yanu3zanMu ¥ 00pabOTKH
pesynbratoB. IlakeTsl MozenupoBaHMsl cucTeMHOW nuHamukd (Vensim, PowerSim) M cHCTeMBl JMHAMHYECKOTO
MozenupoBaHusi MexaHndeckux cucteM (ANSYS). CrenuanusupoBaHHBIH IaKeT CTaTHCTHYECKOTO aHaM3a
Statistica.

[pakTuueckue padorbi: OOpabOTKa AKCIIEPUMEHTANBHBIX JaHHBIX MPH HOMOIIM HHXCHEPHBIX MAKETOB aHAIH3a.
ABTOMaTH3MPOBAHHBIN pacdyeT Ha IPOYHOCTh. ABTOMAaTH3UPOBAHHBII PacueT Ha yCTOWINBOCTh KOHCTPYKITHH.
JlaGopaTopHble padoThl: MccienoBanne NHHAMUKH PACHPENETICHHBIX CHCTEM C HCIOIb30BAHHEM IPOTPAMMHOTO
komiuiekca FlowVision. Kunemarmueckmit n anHammdeckmit aHamm3 wm3genust B CAIIP Kowmmac-3D. Anamms
temwonepenaund B APM FEM u T-Flex.

NPUMCHSAEMBIX TIIpU

OcHoenasn 1. Tynuk, H. B. KomnsiotepHoe MonenupoBanue [DneKTpoHHBIH pecypc] : yueOHoe nocodue / H. B. Tynuk. — 2-e

Aumepamypa n3a. — DIEeKTPOH. TeKCTOBbIe naHHbIe. — Capartos : By3oBckoe oOpazosanme, 2019. — 230 ¢. — 978-5-4487-0392-
8. — Pexum nocryna: http://www.iprbookshop.ru/79639.html
2. ManeimeBa, T. A. UwncrneHHbIE METOOBI M KOMITBIOTEPHOE MoJenUpoBaHue. JlabopaTopHBI MPaKTHKYM II0
anmpoxkcuManun (QyHKOuUH [DJeKTpoHHBIH pecype] : ydeOHO-meromumdueckoe mocobue / T. A. ManbimeBa. —
DnekTpoH. TekcToBble nanuble. — CII6. : YHuBepcurer UTMO, 2016. — 33 ¢. — 2227-8397. — Pexum mocrymna:
http://www.iprbookshop.ru/67833.html

Texnuueckue YdeOHbIe ayAUTOPHH IS IPOBEICHUS 3aHATHI JIGKIIMOHHOTO, CEMHHAPCKOTO M TJa00PaTOPHOTO THIIA, FPYIIOBBIX U

cpedcmea WHIUBUYaJbHBIX KOHCYJIBTALNH, TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTaluy 00yJaronIuxcs,
JUISL CAMOCTOSITENTbHOM PabOTHI CTyICHTOB.

Komnemenyuu Ilpuodpemaromcea cmyodenmamu npu 0C60eHUU OUCYUNTIUHBL

Hpmpeccuguaﬂbuble K-4 CnocoGHOCTh yyacTBOBAaTh B pa3pabOTKE MPOEKTOB MU3JCIHI MAIIMHOCTPOCHUS, CPEICTB TEXHOJIOTHUECKOTO
OCHalI€HHA, aBTOMAaTU3allUM U AUArHOCTUKHU MAIIMHOCTPOUTEIbHBIX MMPOU3BOJACTB, TEXHOJOIMYCCKUX IMPOLECCOB UX
M3rOTOBJICHUSA W MOJCPHHU3AlIUH C y‘leTOM TCXHOJIOTUYCCKHUX, 3KCl'lJ'lyaTaL[I/IOHHle, ICTCTUYCCKHUX, SKOHOMUYECKUX,
YHIpaBJIC€HYECKUX MMapaMETPOB U UCIOJIb30BAHUEM COBPEMEHHBIX I/IH(bOpMaHI/IOHHI)IX TEXHOJIOTHH ¥ BBIYUCIUTEIHLHON
TCXHHUKHU, a TAKXKC BI)I6I/IpaTI) OTH CpEACTBA U MPOBOAUTH AUATIHOCTUKY 00BEKTOB MAalMHOCTPOUTEIbHBIX IPOU3BOICTB
C IPUMCHCHHUEM HeO6X0ﬂI/IMBIX METOJIOB U CPEACTB aHAJIU3a.
Popa Ilpaxmuueckue Jabopamopuvie | Camocmoamenvnan

3auemmnovix npoeeoenusn Jexyuu

4 N 3anamus pabomul paboma

eouHuy 3anamuil
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1. Hean u 3a7a4u AMCHUIINHBI:

HeﬂblO npenoaaBaHuA AUCHUIINIMHBL SABJISICTCA O3HAKOMIJICHHUE C TCOPCTHYCCKHMMH OCHOBaMU
I/IH(I)OpMaLII/IOHHBIX TGXHOHOFHﬁ, MNPUMCHSACMBIX IIpU aBTOMATU3allMKM HHIKCHCPHBLIX pacdyCTOB B
obnactu MAaIlInHOCTPOCHUS.

3aga4u QUCLMILINHBL
— IPUOOpETeHNE TEOPETHUECKUX 3HAHHUI 10 METOJMKAaM KOMITBIOTEPHBIX MHKEHEPHBIX PEIICHUI

U TPUBHUTHC NPAKTUYCCKHUX HABLIKOB INPHUMCHCHHA ABTOMATU3UPOBAHHLIX PpPacdCTOB [JIA
pE€IICHUA WHXXCHECPHBIX 3aJa4

3HATb:

TEHJCHIINH Pa3BUTHSI KOMIIBIOTEPHOU TpaduKH, €€ pOJib U 3HAYCHHUE B MHKCHEPHBIX CUCTEMAX
Y IPUKJIAAHBIX TpOrpamMmax.

OCHOBHBIE ~ METOJBl  HUCCIIEJJOBAaHMSI  HArpy3oK, IMEpeMelIeHUl W HampsKEeHHO-
neOPMUPOBAHHOTO COCTOSIHUS B DJIEMEHTaX KOHCTPYKIMH, METOJObl TMPOCKTHBIX U
IIPOBEPOYHBIX PACUETOB U3JIEIHH.

METOJIbI TPOEKTHO-KOHCTPYKTOPCKOM pPadoThl; moAaxoa K (GOPMUPOBAHUIO MHOXKECTBA
pelieHui TMPOEKTHOM 3alayd Ha CTPYKTYPHOM U KOHCTPYKTOPCKOM YpPOBHSX; 0OIIue
TpeOOBaHMs K aBTOMAaTU3UPOBAHHBIM CUCTEMAaM MPOEKTUPOBAHUS.

yMeTh:

PCATIN30BbIBATH MPOCTHIC AJITOPUTMBI UMUTATUOHHOTO MOACIIMPOBAHUA.

I10JIB30BAaTbhCA HHCTPYMCHTAJIbHBIMU IMporpaMMHbBIMHU cpeacTBaMu HHTCPAKTUBHBIX
rpadM4ecKuX CUCTEM, aKTyaIbHBIX JJI COBPEMEHHOTO IPOM3BOJICTBA.

NPOEKTUPOBATH U KOHCTPYUPOBATH TUIOBBIC JIEMEHTHI MAIlMH, BBIIOJHATH WX OLEHKY IO
IPOYHOCTH U KECTKOCTH U APYTUM KPUTEPUIM pabOTOCIIOCOOHOCTH.

IUIAHUPOBATh MOJICIBHBIA IKCIIEPUMEHT U 00padaThiBaTh €ro Pe3yJbTaThl HA MEPCOHAIBLHOM
KOMITBIOTEPE.

OLCHUBATb TOYHOCTb U JOCTOBCPHOCTL PE3YJIILTATOB MOACIINPOBAHUAA.

BJIAJ1€Th:

HaBbIKAMU PabOThl HA KOMIBIOTEPHOW TEXHUKE C rpa)UyecCKUMHU MaKkeTaMH JUIs MOTy4eHUs
KOHCTPYKTOPCKHUX, TEXHOJIOTUYECKUX U IPYTUX TOKYMEHTOB.

HaBbIKAMU NPUMEHEHHUS CTaHJAPTHBIX MPOTPAMMHBIX CPEJICTB B 00JacTU KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTr0 00ecneyeHrsl MallIMHOCTPOUTENbHBIX TPOU3BOJICTB.

HaBbIKaMH  00paOOTKM  HKCHEPUMEHTAIbHBIX  JaHHBIX W OIEHKHM  TOYHOCTHU
(HeompeIeNIeHHOCTH ) U3MEPEHNH, UCIIBITAHUH U IOCTOBEPHOCTH KOHTPOJIS.

HaBbIKaMU pabOThl C MPOrPaMMHONW CHCTEMOH Ui MaTeMaTH4ecKoro M HMHUTAIMOHHOTO
MOJZEIIUPOBAHUS.

2. Mecto qucumnauHbl B ctpykrype OOII:

JucnurinuHa OTHOCUTCS K BapraTuBHOM yacTu biioka 1 «/[uctummuael (MOIYyIN)».

JIist u3ydeHus! TUCIUTUTMHBI 00yYaroIHACs TOJKEH

3HATH:

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

— METOJIBl ¥ CPEJICTBA aBTOMATH3AIMH BBITTOJTHEHUS U 0(OPMIICHUS TTPOCKTHO-KOHCTPYKTOPCKOM

JOKYMCHTAIUHU,

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

TEXHOJOTHYECKOI'0 00eCIICUeHUS MallIMHOCTPOUTCIIbHBIX ITPOU3BO/ICTB,

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

HCIIOJIB30BaTh [JIsI PCHICHUSA TUIOBBIX 3adad MCTOAbBI MW CpCACTBA TCOMETPHUYCCKOIO
MOZACIINPOBAHUA,



PCAIN30BbIBATE NPOCTLIC aJITOPUTMbI MMUTALITUOHHOTO MOACTIUPOBAHUA
BBITIOJIHATL  AHAJIM3 TCXHOJIOTMYCCKUX  IMPOLCCCOB U OGOpy,ZLOBaHI/IH Kak OOBCKTOB
ABTOMATHU3allun U YIIPABJICHUA.

BJIAETh:

HaBbIKaMU pPabOThl HA KOMITBIOTEPHON TEXHUKE C TpadUUYCCKUMU MAKeTaMHU sl TIONydeHUs
KOHCTPYKTOPCKHX, TEXHOJIOTUIESCKUX U APYTUX TOKYMEHTOB,;

HaBBIKAMU O(OPMIICHHS TPOSKTHOW M KOHCTPYKTOPCKOH nedopMmaiii B COOTBETCTBUH C
tpedboBanusimu ECK/I.

METOJIaMHU TPOBEJICHUsSI CTAHJAPTHBIX HCIBITAHWA TIO0 OINPENCICHHUIO IMOKa3aTenei (U3HUKO-
MEXaHUYECKUX CBOMCTB UCIOIb3yEMBIX MATEPUAIOB M TOTOBBIX U3/ICIIUH.

W3ydeHrne MUCHUIUIMHBI Oa3upyercs Ha 3HAHWSIX, MOTYYCHHBIX MPH W3YYCHUU JUCIUTUIHH:
Nudopmaruka, Maremaruka.

3. TpeGoBaHmus K pe3yJibTaTaM O0CBOEHHS THCUMILINHDBI

3.1. 3nanusi, npuodpeTaeMbie B X0/1e H3YUYEHUST THCIHIIINHBI
Ne n/m 3 3Hanus
1 TenneHMy pa3BUTHS KOMITBIOTEPHOW TpadUKH, €€ pOojb M 3HAYCHHWE B MHKECHEPHBIX CHCTEMax H
TIPUKJIIHBIX IIPOTPaMMaXx.
2 OCHOBHBIE METOABI HCCIEIOBAaHMSA HArpy30K, NEpeMEIleHHH M HaNpsHKEHHO- 1e(GOpMHPOBAHHOTO
COCTOSIHHSL B 9JIEMEHTaX KOHCTPYKIIMH, METOJIbI IIPOSKTHBIX M IPOBEPOYHBIX PACUETOB U3ACIHUIL.
Metoapl MPOEKTHO-KOHCTPYKTOPCKOM pPabOTHI; MOAXOA K (OPMUPOBAHUIO MHOXKECTBA PEIICHUI
3 NIPOEGKTHOM 3aJauydl Ha CTPYKTYpHOM M KOHCTPYKTOPCKOM YpOBHSX; oOmme TpeOOBaHUA K
aBTOMAaTH3HPOBAaHHBIM CHCTEMaM NPOEKTHPOBAHHSI.
3.2. YMCHI/IH, npnoﬁpeTaeMble B X04€ UBYYCHUSA JUCHHUIIINHBI
Nen/my YMenus
1 Peann3oBBIBaTh NPOCTHIE AITOPUTMBI HMUTAIITHOHHOTO MOJEIHPOBAHUS.
2 [Tonp30BaThCsi MHCTPYMEHTAIBHBIMH IIPOTPAMMHBIMU  CPEJICTBAMH HMHTEPAKTUBHBIX IpapUYecKuX
CHCTEM, aKTYaJIbHBIX 11 COBPEMEHHOI'0 IPOU3BOICTBA.
3 IIpoekTHpOoBaTh U KOHCTPYUPOBATH TUIOBBIEC 3JIEMEHTHI MAIIIMH, BHIIIOJIHATh UX OIEHKY IO MPOYHOCTH
1 5KECTKOCTH U APYTHM KPUTEPHSIM PabOTOCIIOCOOHOCTH.
4 [ImaHupoBaTh MOJENBHBIM OKCHEPHUMEHT M 00pabaThIBaTh €ro pe3yibTaThl Ha IEPCOHATIBHOM
KOMITBIOTEpE.
5 OueHnBaTh TOYHOCTh M JIOCTOBEPHOCTH PE3YJILTATOB MOAEIHPOBAHUS
3.3. Haanm, npnoﬁpeTaeMme B X04€ UBYIYCHUSA TUCHHUIIJINHBI
Ne n/m H HaBbiku
1 Pabora Ha KOMIBIOTEPHOH TEXHHMKE C Tpa)MUeCKHMH TNAKETaMH JUIsS HOJYyYeHHS KOHCTPYKTOPCKHX,
TEXHOJIOTHUECKHX U JIPYTHUX JTOKYMEHTOB.
2 [IpumeHeHne cTaHIApTHBIX NPOTIPAMMHBIX CPEICTB B 00JIACTH KOHCTPYKTOPCKO-TEXHOJIOTHUECKOTO
obecrieyeHNs MaIIHHOCTPOHUTEIBHBIX IIPOU3BOICTB.
3 O6pa60TKal 9KCIEPUMEHTATbHBIX MaHHBIX W OIIGHKM TOYHOCTH (HEONPEAEJICHHOCTH) H3MEpEeHHH,
HCTIBITAHUN M JOCTOBEPHOCTH KOHTPOJIS.
4 Pabota ¢ nporpaMMHON CHCTEMOH ISt MATEMaTHYECKOTO M IMHUTAIITMOHHOTO MOJIEITMPOBAHU
3.4. KomnereHunu, npuodperaemMbie B X0/1€ U3yYeHUs TUCHUILTHHBI

Komnerenuuu 3Hanua Ymenust HaBbIkn
(NeNe 3 3.1) | (NeNe w3 3.2)  |(NeNe m3 3.3)

IMK-4 CriocoGHOCTh y4acTBOBATh B pa3pabOTKe MPOEKTOB M3AETUi
MalIMHOCTPOEHUS, CPEACTB  TEXHOJOTHYECKOTO  OCHAIEHHUS,
aBTOMAaTH3al1 u JIMarHOCTUKU MalIMHOCTPOUTEIBHBIX
MPOU3BOJCTB, TEXHOJIOIMYECKUX IPOLECCOB WX H3TOTOBJICHHS U
MOJIEpPHU3ALMU C YYETOM TEXHOJIOTUYECKUX, IKCIUTyaTallHOHHBIX,
9CTETUUECKHUX, SKOHOMHUYECKHX, YIPABIEHYECKUX MNapaMeTpoB U
UCIIOJIE30BAHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH H
BBIYHMCIIUTEILHOM TCXHUKH, a TaKXKC BI)I6I/IpaTI:. OTU CpEACTBA U
IMPOBOAUTH JAUAarHoCTUKy 00BEKTOB MAaIIUHOCTPOUTEIBbHBIX
MPON3BOJICTB C MPUMECHCHHUEM HGO6XO)II/IMBIX METOOOB M CPEACTB

1,23

1,2,3,4,5

1,2,3,4




| ananusa.

4. CTpyKTypa u cofep;KaHue JUCHHUILINHBI (MOLYJI5)
4.1. Pa3geiipl JUCHUILINH U BUALI 3AaHATHNA

@DopMBbI TEeKYLIEr0 KOHTPOJISt
e s N CIEeBaeMOCTH (10 Hedeaam
Ne S| E 2 Buabl yueGHoii paGorsl, y (
Paznen g < 5 cemecmpa)
n/ Sl =3 (B ayn. yacax) .
I JucoumInHbI = E s ®opma NPOMeKYTOUHOMH
]
© o aTTecTaluu
aek |npak| naé |CPC*
[Ipouecc WHKEHEPHOrO aHanu3a.
Bosmoxknoctu CAE cucrem. Tunst
acuetoB B CAE cucremax. 1
1 p 5 4 - - 10 | OtTBeTHI Ha BOIPOCHI Ha JICKIIUH.
CTpykTypa H OTambl CO3JaHMS 2
CcTpyKTypHO# Mozenn. OCHOBBI
METOJ]a KOHEYHBIX AIIEMEHTOB.
CoBpeMeHHOE  MaTeMaTHYECKOE
OTBeTHI HA BOIIPOCHI HA JICKIIHH.
MIpOrpaMMHOE obecnieucHwme:
Pabora Ha mpakTHYECKUX
OCHOBHBIC BHIBI, BO3MOXXHOCTH, 3
2 5 4 4 4 10 | mabopaTOpHBIX 3aHATHIX:
obmactu mpuMmeHeHHs. [lakeTsr 4 TeKYILIHi KOHTPOID BEITOHEHMS
Maple, Mathematica, Matlab, 3anZHnﬁ P
Mathcad. '
Maremartuyeckue MaKeThI c OTBeTHI Ha BOIIPOCHI HA JICKIHH.
3 | OTKPBITBIM  HCXOJHBIM  KOZIOM | 5 4 6 10 Pabota Ha mpakTH4eCKUX
(Octave, Scilab, Sage, Axiom, 6 3aHATHAX: TEKYIUH KOHTPOJIb
Maxima) BBINOJIHEHUS 3aJaHHM.
[Mpumenenne YHUBEPCAJIbHBIX
OTBeTHI Ha BOIIPOCHI Ha JICKIHH.
MaTeMaTHYeCKHX MAKETOB 7 PaGoTa Ha [DAKTHICCKIX
4 | (Mathcad, Matlab) mns: pemenus | 5 4 6 - 12 P 9
8 3aHATUAX: TCKYIIHH KOHTPOJIb
3amad anreOpel W HCCIIEOBaHUS .
BEITIOTHCHUS 33 JaHHH.
JUHAMUYECKHAX CHCTEM.
WHCTpyMEHTH BU3yalH3allud U OTBETHI HA BOIIPOCHI HA JICKIIHH.
5 00paboTKH pe3yIbTaTOB. 5 9 4 6 12 Pabora Ha mabopaTopHBIX
10 3aHATUAX: TCKYIIHH KOHTPOJIb
BEITIOJTHCHUSI 33 TaHHH.
[NakeTst MOJICITAPOBAHHUS
. . OTBeTHI HA BOIIPOCHI HA JICKIIHH.
cucteMHOM muHamuku (Vensim,
. 11 Pabota Ha 1abopaTtopHbIX
6 | PowerSim) u cucremsl | 5 4 - 6 12 .
12 3aHATHAX: TEKYIHH KOHTPOJIb
JMHAMHUYECKOTO  MOJICIUPOBAHHUS BBIONHEHHS! 3A A
Mexannuecknx cucreM (ANSYS). '
Crerann3upoBaHHBINA MaKeT 13
CTaTUCTHYECKOTO aHaJm3a 14
7 o 5 8 - - 12 | OtBeTbl HA BOIPOCHI HA JIEKIHH.
Statistica. 15
16
3auer ¢ OLEHKOH 2 Bomnpocs! 1 3a1aHus Ha 3a4er
Bcero 3a cemectp, ToM gucie
KOHTPOJIb CaMOCTOSTEIBHOM 32 | 16 | 16 80
paboTHI
4.2.Conep:xaHue pa3aejioB Kypca
Ne Pasnen 3nanus Ymenus HaBbikn
n/n AUCHUTTHHBI (nomep u3 3.1) | (Homep u3 3.2) | (Homep u3 3.3)
IIpouecc wuHxeHepHOro aHanu3a. Bo3moxxkHOoCTH
1 CAE cucrem. Tumsl pacuetoB B CAE cucremax. 3 2 13
CrpykTypa W O9Tambl CO3J@HUS  CTPYKTYpHOH ’
Mojierd. OCHOBBI METO/Ia KOHEUHBIX 3JIEMEHTOB.
CoBpeMeHHOE  MaTeMaTHYecKoe  IpPOorpaMMHOE
obecrieueHne: OCHOBHBIE BHJBI, BO3MOKHOCTH,
2 2 2 1,3
obnactn MIPUMEHEHHS. IMakeTst Maple,
Mathematica, Matlab, Mathcad.
MateMaTHYeCKiue TaKeThl C OTKPBITHIM HCXOTHBIM
3 . . . 2 2 1,3
kosoMm (Octave, Scilab, Sage, Axiom, Maxima)




IIpumenenue

YHUBEPCATbHBIX
nakeroB (Mathcad, Matlab) musa: pemenust 3amadq 1
anreOpbl M UCCIICTOBAHMS JUHAMUYCCKUX CUCTEM.

MaTeMaTHYECKUX
134

2,4

MucTpyMeHTsI
pE3yJIbTATOB.

BU3YyaJin3alluu u

00paboTku 23 245

ITakeTsl

MOJICIIUPOBAHUs. CUCTEMHOW JTUHAMHUKH
(Vensim, PowerSim) u cucTeMbl ITUHAMHYECKOTO
MOJICIUPOBaHMs MeXaHUueckux cucteM (ANSYS).

1,23 2,3

1,34

Crienanu3upoBaHHBIH
aHaim3a Statistica.

IakeT CTaTUCTUYCCKOI'O

1,23 2,35

1,34

4.3. HammeHoBaHMe TeM NMPAKTHYECKUX 3aHATHI, X co/iepKaHUe U 00beM B yacax

Ne Ne pazngena HanMeHoBaHMe NPAKTHYECKHUX 3aHATHIA Tpynoem-
n/n JTUCHMIIIMHBI KOCTh (4ac)
1 5 O0paboTKa PKCICPUMECHTAIBHBIX TAHHBIX PU TTOMOIIY WHXCHEPHBIX 4
IMAKETOB aHaJIu3a.
2 3 ABTOMaTH3UPOBAHHBINM pacueT Ha MPOYHOCTb. 6
3 4 ABTOMaTH3UPOBAHHBIN pacueT Ha YCTOMYUBOCTh KOHCTPYKIIUH. 6
Bcero 16
4.4 HaumeHOBaHuUe TeM J1a00paTOPHBIX padoT, UX co/iep:kaHue U 00beM B Yacax
Ne Ne paznena HaumeHoBaHue 1a00paTopHBIX padoT Tpynoem-
n/n JTUCHMIIIMHBI KOCTh (4ac)
1 2 I/ICCJ'ICI[OBaHI/IC JUHAMUKHA paCHpCZ[CJ'ICHHBIX CHCTEM C UCIIOJIb30BAHUEM 4
mporpaMMHOTro kommiekca FlowVision.
2 5 Kunematnueckuil u qpuHamudeckuil ananus nsgenus B CAITP Kommac-3D. 6
3 6 Awnanus remonepenaud B APM FEM u T-Flex 6
Bcero 16

4.5.PexomeHnyeMble 00pa3oBaTe/ibHbIE TEXHOJIOTMH

I[J'IH HpOpa6OTKI/I U 3aKpCIJICHHA JICKOUOHHOI'O MaTepuala IO JUCHUIIINHE «MeTtoapl

KOMHI)I-OTepHOFO KOHCTPYI/IpOBaHI/IH» HpHMerII—OTCfI Tpa)II/IHI/IOHHaﬂ, I/IHTepaKTI/IBHaﬂ
MHHOBAIIMOHHAas TEXHOJIOI'NHU 06y‘{eHH}I:
Ne Texnomorus
KoMmutekT 37eKTpOHHBIX Y9eOHBIX TOCOOUHT, caMoyduTenen
2 [Ipesenranuu mo Kaxmoi Teme Kypca. Mcnoiap30BaHHEe KOMITBIOTEPOB € IIPOTrPaMMHBIMHI KOMIUTEKCAMH IS
OCBOCHUS 3HAHUI U HABLIKOB I10 JUCIUILIHHE
3 | UanuBupayansHBIe 3aaHUs IUTS 1a00PATOPHBIX paboT

u

5. CoaepxaHue caMOCTOSITeJIbHOH PadoThl cTyaeHTOB. OLeHOYHbIe cpeIcTBa A5 TeKylero

KOHTPOJIsAA yClI€EBA€EMOCTH, l'lpOMe)KyTO‘-IHOi/i aTrTeCTalMi 110 UTOramM OCBOCHUSA JUCHUIIJIUHBI

5.1.Copnepxanue caMoCTOATEIbLHONH PadoThI

Ne Ne pazneaa HaumeHoBaHue TeM Tpynoem-
n/n JMCUMILIUHBI KOCTh (4ac)
1 1 [Iponecc mmkenepHoro ananmusza. Bosmoxuaoctn CAE cuctem. Tumst
pacuetoB B CAE cucremax. CTpykTypa © OTambl CO3JaHUS 10
CTpYKTYpHO# Mozienu. OCHOBBI METO/Ia KOHEUHBIX 3JIEMEHTOB.
2 2 CoBpeMeHHOE  MaTeMaTHYecKoe  MPOrpaMMHOE  OoOecredeHue:
OCHOBHBIE BHJbl, BO3MOXXHOCTH, 0OJacTH mnpuMeHeHus. [lakersl 10
Maple, Mathematica, Matlab, Mathcad.
3 3 MaremaTiyeckue MaKeThl C OTKPBITBIM HCXOAHBIM KozoM (Octave, 10
Scilab, Sage, Axiom, Maxima)
4 4 [IpumeHeHne yHUBEpcanbHBIX MaTemaTtndeckux makeroB (Mathcad,
Matlab) mis: pemenus 3aga4d anreOpbl ¥ UCCICAOBAHUS TUHAMHYCCKIX 12
CHCTEM.
5 5 WHcTpyMeHTH BU3yanu3aly 1 00paboTKH pe3ysbTaToB. 12




6 6 ITakeTsl MOACTMPOBAHUS CHCTeMHON muHamukd (Vensim, PowerSim)
U CHCTEMBl AWHAMHYECKOTO MOJIEIHPOBAHHS MEXaHHYECKHX CUCTEM 12
(ANSYS).

7 7 Cneumani3upoBaHHBIN NAKET CTATUCTUUECKOTo aHaim3a Statistica. 12
3ayer. [loaroroska x 3auety 2
Bcero 80

5.2.01eHOYHBIE CPEACTBA, MCHOJb3yeMble /sl TEKYIIero KOHTPOJISI YCHEeBAeMOCTH U
NMPOMEKYTOUYHON aTTecTAlMU 00yUYAIONIUXCS M0 HTOraM OCBOEHHUS IUCHUIIMHBI, UX BHIbI H
(¢opmbl, TPeOGOBAHNSA K HUM M HIKAJbI OLIECHUBAHUS NMPHUBeIEHbl B MPUWIOKEHUN K padoueil
nporpaMMe JIMCUMILVIMHBI «@OHI OIEHOYHBIX CPeACTB MO AUCHUIIHHEe «CHCTeMbl
aBTOMATHU3AllUM HMH)KEHEPHBIX PacyeToB», KOTOpoe odopmisieTci B BHE OTAeJIbHOIO
JOKYMEHTA.

6. YuedHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o0ecTiedeHne U CIUIINHBI.
a) OcHOBHas1 IUTEpPaTYpa

Ne Ton
HaumeHOoBaHMEe KHUTH
n/n U3TAHUSA
Tymuk, H. B. KommbiorepHoe MmojenupoBaHue [DIEKTpOHHBIA pecypc] : ydeOHoe
1 mocobue / H. B. Tynuk. — 2-¢ u3a. — DIEKTPOH. TEKCTOBBIC AaHHBbIe. — CaparoB : 2019

Bysosckoe obpazosanue, 2019. — 230 c. — 978-5-4487-0392-8. — Pexum pocryma:
http://www.iprbookshop.ru/79639.html

ManbimeBa, T. A. UYucieHHble METOABI U KOMIBIOTEPHOE MOJICTHPOBAHHE.
JlabopaTopHBIii TPaKTHKyM IO anmpokcHUManuu GyHKOUH [DIeKTpoHHBIH pecypc] :
2 yaeOHOo-MeTouaeckoe mocodue / T. A. ManpimeBa. — DIEKTPOH. TEKCTOBBIC TaHHEIC. 2016
— CII6. : Yauepcurer UTMO, 2016. — 33 ¢. — 2227-8397. — Pexxum pmoctyma:
http://www.iprbookshop.ru/67833.html

0) lonoJIHUTE/ILHASA JIUTEPATYpa
Ne Ton

HaumeHoBaHHE KHUTH
n/n H3AaHuA
Anekcees, I'. B. Teopust pemreHust n300peTaTeIbCKUX 3a4a4 [DIEKTPOHHEIA pecypc] :

yaebHoe nocodue / I'. B. Anekcees, H. b. JKapukoBa. — DJeKTpOH. TEKCTOBEIC TaHHEIC.

1 — Caparos : Aii [Iu Op Memma, 2019. — 152 c. — 978-5-4486-0593-2. — Pexum 2019
nocryma: http://www.iprbookshop.ru/81277.html
I'youy, JI. B. UudopMannoHHbIe TEXHOJIOTHH MOMAICPKKH KU3HCHHOTO UK U3CITUit
MarmHoCcTpoeHus. [IpodieMsr u pemieHus [ IneKTpoHHbIi pecypc] : monorpadus / JI. B.

2 I'yOuy. — DIeKTpOH. TEKCTOBbIC AaHHBbIe. — MuHCK : benopycckas Hayka, 2010. — 2010

302 C. — 978-985-08-1243-8. — Pexum JIOCTyTIA!
http://www.iprbookshop.ru/12300.html

B) MepevyeHb pecypcoB HH(POPMANIMOHHO-KOMMYHUKAIMOHHOH ceTn UHTepHeT

1. Dnekrponnas oubauoreuynas cucrema «IPRbooks» http://www.iprbookshop.ru

2. basa nanneix Hayunoii anekrponnoii oubmmorekn eLIBRARY.RU https://elibrary.ru/

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

4. baza mannbix Scopus https://www.scopus.com HNudopmarnmonnas cucrema «EguHoe OKHO
JI0CTyIa K 00pa3oBaTenbHBIM pecypcam» http://window.edu.ru

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

6. becrarnas snextponHHas MHTepHeT OMOMMOTEKa HOPMATHUBHO-TEXHHYECKON JIUTEpaTyphbl
TexJIuthttp://www.tehlit.ru/

7. baza maHHBIX MpodecCHOHANBHBIX CTaHAAPTOB MUHHUCTEPCTBA TPYy/Ia M COIMAIBHOMN 3aIlUThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. depgepanpHas ToCymapcTBeHHas MH(oOpManmoHHas cuctema «HanmoHambHAs AIEKTpOHHAs
oubmuorekay» https://H36.pd

9. HanumonaabHBIH MopTast oHIaiH 00ydeHus «OTkpeIToe 0OpazoBanue» https://openedu.ru

10. Ba3sl manHbIXx MUHHCTEpCTBA 3KOHOMHUYECKOTO pa3putus PO http://www.economy.gov.ru

11. OdummanpHeni cait denepanbHOTO areHTCTBA 10 TEXHUYECKOMY PETYJIUPOBAHUIO U
metposoruu http://protect.gost.ru/


http://www.iprbookshop.ru/79639.html
http://www.iprbookshop.ru/67833.html
http://www.iprbookshop.ru/81277.html
http://www.iprbookshop.ru/12300.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/

12. MupoBas 1mdpoBas Oubamoreka https://www.wdl.org/ru/ OnexTponHas OubnIHOTEKA
Programmer’sKlondikehttps://proklondike.net/

13. HTTPS://WWW.PTC.COM/RU/PRODUCTS/MATHCAD

14. HTTP://ANSYS.RU/

15. HTTP://MIF.VSPU.RU/BOOKS/MAPLETUT/PAGEL.HTML

wn

1.

2.

N gk

r) IIporpammHoe oGecnieyeHue

Microsoft Office.

KOMITAC-3D.

Cucrema ABTOMATU3HWPOBAHHOI'O pacu€Ta U IMMPOCKTUPOBAHUA MECXaHUYCCKOI'O O60pyn0BaHI/I$[
u koHcTpykuii APM WinMachine 15.

APM FEM nmns KOMITAC-3D.

ANSYS Academic Teaching Mechanical and CFD

ANSYS Academic SpaceClaim Tools

Maxima

SMath Studio Desktop

) Metoanueckue ykazaHusi

Bampuii A.A. Ilpaktuueckuit yueOusiii kypc. CAD/CAE cuctema APM WinMachine.
YyeOHo-MeToanueckoe nocooue — M: Usnarenscreo AIIM. 2007. — 144 c.
Y4eOHO-METOAMYECKOE TIOCOOHEe TT0 OPraHU3alUN CaMOCTOSTEIIEHON padoThl 00YJarOIIHXCS:
Uit oOyyaromuxcst 1o  HampaBieHuto noarotoBku 15.03.05 - Koncrpykropcko-
TEXHOJIOTUYECKOE 00ecreueHrne MaIllnHOCTPOUTEIbHBIX MPOou3BoAcTB/ cocT. P.M. Bakupos,
E.B. UymakoBa. — Botkunck: Uzn. BO UxI'TY umenu M.T. Kanamnukona, 2019. — 15 c. —
Pesxxum nmoctyna: http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

OdopmneHne KOHTPOIBHBIX paboT, pedeparoB, KypCOBbIX pabOT M MPOEKTOB, OTYETOB IO
MPAKTUKE, BBIMYCKHBIX KBATU(UKANMOHHBIX Pa0OT: MeToaudeckune ykazanus/ coct.: A.lO.
VYpazbaxtuna, P.M. bakupor, B.A. CmupHoB — Botkunck: U3a. B® WxkI'TY umenn M.T.
Kanamnukosa, 2018. — 25 c. Pexum JOCTYTIA:
http://vfistu.ru/images/files/Docs/metodichka _po_oformleniu_v3.pdf

7. MaTepHaJII)HO-TeXHI/I'-IeCKoe odecrneyeHue AUCHHUIIIMHBI:

1.

CrienuanpHble MOMELICHHUs - y4yeOHble ayJUTOPUU ISl MPOBEACHUS: 3aHATUN JIEKLIMOHHOTO
TUMA, TPYNNOBBIX W MHAWBHUIYAJIBHBIX KOHCYJIbTALIMH, 00OpYIOBaHHBIE JOCKOW, CTOJAMH,
CTYJIbSIMH.

CrneunasnbHble MTOMEIIEHUS - y4yeOHble ayIUTOPUU I MPOBEICHUS: 3aHATUH CEMHUHAPCKOTO
TUIA, TPYNIOBBIX M WHIMBUAYAJIBHBIX KOHCYJIbTallMii, 00OpYyJOBaHHBIE JTOCKOH, CTOJaMH,
CTYJIbSIMHU.

CriennanpHble MOMELIEHUs - ydeOHbIe ayAUTOPUH Ui MPOBEACHMS: 3aHATHH J1aOOpaTOPHOTO
TUMA, TPYIIOBBIX M HHJIWBUIYaJIbHBIX KOHCYJIbTALMNA, OOOpPYNOBaHHBIE CIHEIUAIbHBIMU
npubopaMy U YCTaHOBKaMH, JOCKOM, CTOIAMU, CTYJIbsIMH.

CrneunanbHble MOMEIIEHUs - Y4eOHble ayJUTOPUHU Ui NPOBEACHUS TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXKYTOUHOM arTecTanuu OOydaromMXcsi, 00OpYIOBaHHBIE OCKOM,
CTOJIAMH, CTYJIbSIMU.

CrienuanpHble TOMEIIEHUS - Yy4ueOHble ayIuTOPHHM JUIS OpPraHM3alUMd M IPOBEICHUS
CaMOCTOSITENIbHOM paboThl CTYJAEHTOB, OOOPYIOBAHHBIE KOMIBIOTEPAMH C BO3MOXHOCTBHIO
MOAKIIOYEHUS K ceTH « HTepHET», CTOJIaMU, CTYJIBSIMU.


https://proklondike.net/
https://www.ptc.com/ru/products/mathcad
http://ansys.ru/
http://mif.vspu.ru/books/mapletut/page1.html
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf
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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
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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




