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1.001me moJaoKeHus

HucuurumHa «['paduka 1 MHKEHEpHBIN aHAJIN3 B aBTOMAaTH3UPOBAHHBIX CUCTEMAaxy, OT-
Hocutcd K 0ioky b1 yueOHoro miaHa, BXOZSIIEro B cOCTaB 00pa3oBaTesIbHON MPOrpaMMBbl BbIC-
mero oopazoBanus 15.03.02 «TexHonmornyeckue MalIMHbI U 000pyJOBaHKHE» (HANPABICHHOCTh
«MarHbl 1 000pyI0BaHKE JIECHOTO KOMILJICKCa).

HopMmaTtuBHO-MeToanueckoit 6azoit st pa3paboTku paboyeil mporpaMMbl Y9eOHOM Jrc-
uIuHEL «['padrka 1 HHKCHEPHBINA aHAIU3 B ABTOMATH3UPOBAHHBIX CUCTEMAX ), SBISIOTCS:

- ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit Denepanuny, yTBEp>KIASHHBII
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

- [Ipuka3z Muno6puayku Poccuu Ne 301 ot 05.04.2017 r. OO yTBep)ACHUU MOPSIAKA Op-
TaHW3alUU ¥ OCYILECTBICHUS 00pa30BaTEIbHON NEATEIBLHOCTH 1O 00pa30BaTEIbHBIM MPOTPaM-
MaM BBICIIET0 0Opa3oBaHUs - MporpaMmamM OakalaBpuaTa, MporpaMmam CHelHaTuTeTa, Mpo-
rpaMmam MarucTparypsbl.

- @enepanbHbIi TOCYIaPCTBEHHBIN 00pa30BaTENbHBINA CTAaHAAPT BHICIIETO0 0Opa30BaHUS
1o HampaBlieHUIo MoAroToBKU 15.03.02 «TexHONMOrHuecKre MaluHbl U 000PYJI0BaHHUEY, YTBEP-
JKIACHHBIN TpHKa3oM MUHHCTEpCTBA HayKH M Bbicuiero obpaszoBanusi Poccuiickoit denepa-
uuuNe 728 ot 9 aBrycra 2021 r.

- YueOHble M1aHbl 00pa30BaTeNIbHOM MPOrpaMMBbI BBICIIETO 00pa30BaHUs — HAIMPaBJICHUS
15.03.02 TexHoyiornuecKre ManIuHbBI U 000PYAOBaHUE (HAIIPABICHHOCTH - «MalIiHb U 000py-
JIOBaHME JIECHOTO KOMILJIEKCa») MOATOTOBKH OaKalaBpoB IO OYHOI U 3a04HOI hopMe 00yueHus,
onobpennbie YuenbiM coBeToM YIJITY (mporokon Ne 3 ot 24.03.2022).

Oo6yuenue no odpazoBatensHoil mporpamme 15.03.02 TexHomornyeckue MammHbl 1 000-
pyaoBaHue (HANPaBICHHOCTH - «MalIMHBI U 000PYI0BaHHE JICCHOTO KOMILJICKCa») OCYILECTBIIS-
€TCsl Ha PYCCKOM SI3BIKE.

2. [lepeveHb MJIAHMPYEMBIX Pe3yJIbLTATOB 00yUYeHHS MO TUCHUILIAHE, COOTHECEHHBIX
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHONH MPOrpaMMbl

[TmanupyemMbIMH pe3yibTaTaMi OOYYEHUs MO AMCUUILUIMHE, SBIAIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS W/WUJIU OTIBIT I€ATENbHOCTH, XapaKTEPU3YIOILIUE 3TAIbl/ypOBHU (OPMUPOBAHUS KOMIIE-
TEHIMH U 00ecreunBaroIie JOCTUKEHHUE TUIaHUPYEMbIX PE3yJIbTaTOB OCBOCHHS 00pa3oBaTelb-
HOW NTPOrpaMMBbI B LIEJIOM.

Heap aucuumiamubl — GOpMUPOBAHUE CIOCOOHOCTH pelIaTh CTaHJIAPTHBIE 33aJa4M Ipo-
(eccronanpHoOit aesTenbHOCTH, ucnionb3yst CAD/CAE cucteMsl i IPOSKTUPOBAHKS U WHIKE-
HEPHOT'0 aHaJli3a MAaIIMHOCTPOUTENbHBIX KOHCTPYKIUH.

3amaun TUCHMITIIMHBIL:

- ¢opmupoBaHus HaBbIKOB IpuMeHeHuss CAD-cucteM s pelieHus 3aaad MpoeKTHPO-
BaHUS TEXHUYECKHX 00BEKTOB U OPOPMIIEHHSI KOHCTPYKTOPCKOM TOKYMEHTALUY;

- (hopmupoBanne HaBbIKOB npuMeHeHHst CAE-cucTem Ui pernenus 3a1ad MoJIeIupoBa-
HUS 1 MH)KEHEPHOT'0 aHAJIN3a TEXHUYECKUX 0OBEKTOB.

IIponecc u3yyeHus: AMCHUIIMHBI HANIpaBjeH Ha (OpMHUPOBaHHe CJAEAYIOIIUX TPO-
(heccHOHAJIBHBIX KOMIICTCHIIUH

OIIK-6. CriocobeH pemiath CTaHAAPTHBIE 33/1a49M MPO(PECCHOHATBHON JEATEIEHOCTH Ha
OCHOBE MH(DOPMAITMOHHON U OMOIHOrpaduecKoi KyIbTyphl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIXTEXHOJIOT U

OIIK-14. CnocobeH pa3pabaTbIBaTh aIrOPUTMbI U KOMITBIOTEPHBIE POTPAMMBI, TPUTOJI-
HBIE JUI IPAKTUYECKOTO TPUMEHEHHS.

B pe3yabTare H3yueHUs! AUCHUILIMHBI 00YYAKOIIMICH T0JI7KEH:

3HATh:

METOIBI KOMITBIOTEpHOM Tpaduku u 2D- u 3D-mMoxennpoBanus,

METO/Ibl MHKEHEPHOT'0 aHaJIM3a U IPOEKTHUPOBAHUS TEXHUUECKUX 00BEKTOB,;

CAD/CAE cuctemsl ajsi IPOSKTUPOBAHKS M MHKEHEPHOTO aHAIN3a MAIIHHOCTPOUTEIb-
HBIX KOHCTPYKIIHA;



yMeThb:

- MOJEIUpPOBaTh TEXHUYECKHE OOBEKTHI C HCIOJIH30BAHWEM CTaHAAPTHBIX IAaKETOB M
CPEIICTB aBTOMATU3MUPOBAHHOTO MTPOCKTHUPOBAHMS,

- pemiath CTaHIAApPTHBIC 3aaud MpodecCHoHANbHOM AesTenbHocTH, ucnons3ys CAD/CAE
CUCTEMBI JIJIsl IPOSKTUPOBAHUS U MHXCHEPHOTO aHAIM3a MAITUHOCTPOUTEIHHBIX KOHCTPYKIIHIA;

BJIaJIeTh:

- HaBBIKAMH MPUOOPETEHHUS C OOJBINON CTEMEHBIO CAMOCTOSTEILHOCTH HOBBIX 3HAHUU B
00J1aCTH MHKXCHEPHOTO aHAIN3a U MPOCKTUPOBAHHS TEXHUYECKUX OOBEKTOB C MCIIOJIL30BAaHHEM
COBPEMEHHBIX 00pa30BaTENbHBIX U HHPOPMAIIMOHHBIX TEXHOJIOTHH.

3. MecTo THCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHasi yuyeOHas TUCHMIUIMHA OTHOCHTCS K qucnuiuimHaMm 4actd b1.0, uto o3HavaeT
dbopMupoBaHue B mpoiecce oOydeHus y O6akanaBpa oOmenpodecCHoHaIbHBIX 3HAHUN U KOM-
NETCHIIUI B paMKax BBIOPAHHOTO TIPOQHIIS.

OcBoeHME JaHHOW JUCHUIUIMHBI SBISIETCS HEOOXOIMMON OCHOBOM ISl TIOCIIEIYIOIETO
n3ydenus gucuuruind OITOIL.

1. Ilepeuenv obecneuusarowyux, COnymcmeayowux u 00ecnedusaemovix OUCYUniuH
ObecneunBaronme ConyTcTByronme ObecnieunBaeMble
HNudopmaTrka DJEeKTpOTEXHUKA U dJeKTpoHuKa [IlonroToBka k caave v ciada roc-
MaremaTuka Teopust MEXaHM3MOB U MallIMH YJIAPCTBEHHOI'0 3K3aMEHa
Xumus Jeranu mamud 3ammTa BBITYCKHOM KBaTHU(pHKa-
®duznka Teopernyeckas MeXaHUKa. IIMOHHOM pabOTHI, BKIFOYAS MO~
Marepuanosenenue. TexHomorus Crenrnassl TOTOBKY K IIPOLIEyPE 3aILUTHI U
KOHCTPYKIIMOHHBIX MaTepuanoB | Teopus MexaHM3MOB U MallliH. MIPOLEAYPY 3AIIUTHI
TemnorexHuka CoeunrnaBbl
l'unpasnuka u ruapo- ConpoTHBIIEHHE MaTEPHAIIOB
MTHEBMOIIPUBO/] Crienrnassl

HaueprarensHas reomerpus
WmxenepHas rpaduxa

VKa3zaHHbIE CBA3M JAUCLMIUIMHBI JAIOT OOYYalolIEMYCsi CUCTEMHOE IpE/ICTaBIEHUE O
KOMILJIEKCE M3y4aeMbIX TUCHMILIMH B cooTBeTcTBHM ¢ PI'OC BO, uro obecneunBaer Tpebye-
MBI TEOPETUYECKUN YpOBEHb U MPAKTUYECKYIO HAIPABIEHHOCTb B CUCTEME OOyueHus u Oy-
JyLei 1esTenbHOCTH BBIITYCKHUKA.

4. O0beM AUCUMIIMHBI B 324€THBIX eJUHUIAX C YKa3aHHeM KOJINYeCcTBA aKaJleMHu-
YeCKHMX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy o0y4yaommxcs ¢ npemnojasareJiem (1o
BH/IaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEIbHYIO Pa00Ty 00y4arOIINXCH

Obwan mpyooemkocms OUCYUNTIUHDL

Bun yuebHoi paboThl Bcero akagemMnuecknx 4acos
3a04Has (popma
KonTakTHas padora ¢ npenogaBaresiem: 33,1
nexrmn (J1) 12
npaktuaeckue 3anstus (I13) 10
nabopatopHusie pabotel (JIP) 8
npoMexyrouHas arrectanus (I1A) 3,1
CamocrosiTeibHas padoTa 00y4alOIMXCs 254,9
MIOJITOTOBKA K TEKYIIEMY KOHTPOJIO 3HAHUHN 146,9
BrlnosiHeHNE KypcoOBOro MPOEKTa 72
[ToaroToBKa K MpOMEKYTOYHOM aTTECTAIHH 36
Buja npoMexyTOYHOM aTTeCTAlHU: 3a4er, 3K3aMeH




Bun yae6HO# paboThI Bcero akanemuueckux yacoB

3a04Has (popma

OO0m1as TpyA0EMKOCTh 8/288

*KoHTakTHast paboTa 00y4arommxcs ¢ IpernoiaBaresieM, B TOM YHCIIE ¢ MPUMEHEHHEM JHCTaHIMOHHBIX 00pa3oBa-
TENIBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOTO TUIIA, JTJabOpaTopHbIe
3aHATHS, U (WIIK) TPYIIIOBBIE KOHCYJIbTAIMH, U (MJIH) HHIMBHAYAIbHYIO paboTy 00ydaromerocs ¢ npenojaBaTeieM,
a TaK)Ke aTTeCTallMOHHBIC HCIBITAHUS MPOMEKYTOYHOW aTTecTanuu. KoHTakTHas paboTa MOXET BKIIOYAaTh WHBIC
BUJIBI Y4eOHOW JeaTeNbHOCTH, NpelyCMaTpUBAIOIUe TPYNIOBYI0 M MHAMBUAYaJbHYIO paboTy oOydaromiuxcs c
npenosaBareneM. Yackl KOHTaKTHOW paboTel onpexensitorcs IlonoxxkeHnem 00 OpraHM3alM ¥ HPOBEACHHH KOH-
TaKTHOH paboTHl PH peanu3aliu 00pa30BaTENbHBIX MPOTPaMM BBICIIETO 00pa30BaHMs, YTBEP)KICHHBIM Y YeHBIM
coseroM YIJITY ot 25 despans 2020 roxa.

5. Coneprkanue IMCUUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jeiaM) ¢ yKa3a-
HHEM OTBEeICHHOT0 HA HUX KOJIHYeCTBA aKA/IeMUYEeCKUX YaCOB

5.1. TpyaoeMKoCcTh pa3iesoB JUCHHUILIAHBI

3a04Has popma 0OydIeHHS

Ne | Haumenoanue pazzaena auc- J I13 JIP Bceero Camocrosi-
n/m [UTUTHHBI KOHTaKTHOH | TenbHas pabo-
paboThHI Ta

HcTopust pa3BuTus CUCTEM aB-
TOMATH3UPOBAHHOTO TPOEKTHU-
1 | poBanus. OOnactu mnpuMeHe- 2 - - 2 10
Husg. Texnomorun CAD wu
CAE.

OO6miue cBeieHHs O IByXMEP-
5 HOU M TPEXMEPHOM KOMIIbIO-
TepHOH rpaduke. ['papuue-
ckas cuctema AutoCAD.
CucreMbl aBTOMATH3AIUH Ma-
TEMaTUYECKHX PacueTOB.
Mertoonorust MOAENIUpPOBa-
Hus. IMUTalMOHHOE KOMIIBIO-
4 | Teproe moaenupoBanue. Oco- 1 - - 1 20
OCHHOCTH MOCTPOESHUS MOJEIN
1 dTansl €€ pa3paboTKH.
[IpuMeHeHne KOMIBIOTEPHOTO
MOJIETTUPOBAHUS JJIS1 UCCIIE0-
5 | BaHHUS, ONTUMHU3AIMH U TIPOEK- 1 - - 1 20
TUPOBAHHUSI PEATHHBIX TEXHO-
JIOTUYECKHUX MPOIIECCOB.
WuTepdeiic nuTErprpOBaHHO-
ro MPOrPAMMHOT0 KOMITJIEKCa
6 | 1 MPOEKTHPOBAHUS U TIOATO- 2 4 2 12 30
TOBKH MPOU3BOJICTBA
Pro/ENGINEER.
WuTepdeiic nporpaMMHOro

7 | KOMILJIEKca JUIsl TPOEKTUPOBa- 2 4 2 12 26,9
Husg Kommnac 3D.
HToro no pazienam: 12 10 8 42 146,9
‘ KypcoBoii mpoekt - - - 2,5 72




Ne | Haumenoanue paszpena auc- J I13 JIP Bceero Camocros-

/1 105000050501 KOHTaKTHOM | TelbHas pabo-
paboThI Ta
[ToaroroBka K MpPOMEXKYTOUYHOM at- ) ) ) 0.6 36
TECTAINH
Hroro: 288

5.2. Coaep:xkanue 3aHATHH JEKIIHOHHOTO THIIA

1. UcTopusi pa3BuUTHsI CHCTeM aBTOMATH3HMPOBAHHOIO MNpoexkTHpoBaHus. OQduacTu
npuMmeHenus. Texnosoruu CAD u CAE.

Hcropust co3panus cuctem aBromatuzupoBanHoro npoektupoBanus (CAIIP). Kimaccudu-
kauusg CAIIP. Dranel pa3BUTHS KOMIIBIOTEPHOM TEXHUKH. TEOpETHUECKHE OCHOBBI KOMIIBIOTEP-
HOTO MOJIETTUpOBaHus. MoaenupoBaHue TEXHUYECKHX 00BheKTOB. [IpuMeHeHre KOMIBIOTEPHOTO
MOJICIIMPOBAHUS B PA3IMYHBIX cepax AesTeTbHOCTH YenoBeka. OCOOEHHOCTH BOCIIPOU3BEICHHUS
Pa3IMYHBIX MPOLIECCOB C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPOrpaMM i UMUTAIUU U BU3Yya-
JN3aluU TUHAMUYECKUX CUCTEM.

Ponb 1 MecTO KOMIBIOTEPHOTO MOJEIUPOBAHUS U WHKEHEPHOTO aHaJIK3a MPU MPOEKTH-
POBaHMM MaIllMH JIECHOTO KoMIulekca. [IpuopurerHeie HanpaBieHUs pa3BUTHs TEXHUKU. Maru-
HOCTPOCHHE KaK BeAyllas OTpacib B HaAyYHO-TEXHUYECKOM Mporpecce. COBpeMEHHbIE KOHIICTI-
UMY co3gaHus MauH. [IpuMeHeHrne coBpeMEHHbIX METOJI0B IPOEKTUPOBAHUS U aHAJIM3a MeXa-
Huuyeckux cucteM. Knaccudukanus u HazHauenue texnonoruii CAD u CAE.

2. O0mme cBegeHUsI 0 ABYXMepHOii M TpexMepHO#i kKoMnbloTepHO# rpaduke. I'padu-
yeckas cucrema AUtoCAD. JIByxmepHas u TpexmepHas KoMibloTepHas rpaduka. O030p cTaH-
JAPTHBIX [aKETOB U CPEJICTB aBTOMATHU3MPOBAHHOIO MPOEKTHPOBaHUs. Bo3MokHOCTH makeTa
AutoCAD. Tepmunomorus. AmnmapatHoe obecrnieuenue. MaTepdeiic cucremsl. [IpuHnumel pado-
Tl U CcTpyKTypa cuctembl. Knaccuduxamus komang. CrnocoObl BbI30Ba U ONUIMHU KOMAaHJI.
HacTtpoiika ueptexa (TUMUTBI, €AUHUIBL, mar, cetka). Ciaou. CiayxeOHble KOMaHIbl (OTKPBITHE
U COXPAaHEHUE).

Komanas! pucoBanusa. Komanasl pegaktupoBanus 00bekToB. brioku. [IpoctanoBka pa3me-
poB. Hanecenue mrpuxoBku. Pabora ¢ rekctom. I'paduueckas cucrema AUtOCAD. TpexmepHas
KoMIIblOTepHas rpaduka. 3-D mogenupoBaHue.

3. CucreMbl aBTOMATH3AIMU MATEMATHYECKMX PACYETOB.

Cucrema aBTOMaru3alnuu MaTematuueckux pacueroB «MathCad». OOmmue cBeneHus.
Hasnauenue u Bo3amoxuoctu cuctembl «MathCady. 3nakomctBo ¢ unTepdeiicom. TexHomOrMs
paboThl ¢ koMaHAaMu. PaboTa ¢ MareMaTMUECKUMH MOJEISAMH B cucTeMe. PelieHne KOHKpeT-
HBIX MH)KEHEPHBIX 3a/1a4.

4. MetopnoJiorusi MoiesiupoBanusi. IMUTanMOHHOE KOMIIBIOTEPHOE MOJeIUPOBaHMe.
Oco0eHHOCTH MOCTPOeHHsI MO/Ie/JH U 3Tanbl eé pa3padoTKH.

Mertonosiorust KOMIbIOTEPHOTO MoAearpoBaHus. OCOOEHHOCTH UMHUTAI[MIOHHOTO MOJEINH-
poBanusi. OmnpeneneHne 00bEKTa U YCTAHOBJIIEHUE TPaHUI] MPUMEHUMOCTH. OTpaHUYeHHs B MO-
nenupoBaHuM. D(PdeKkTuBHOCTh (QYHKIMOHMPOBaHUS 00BbekTa. Popmanu3zainus oObeKTa MeTo-
noM abctparupoBanusi. [loAroTOBKa MaHHBIX, HEOOXOMUMBIX ISl TOCTpoeHus: moxenu. [Ipen-
CTaBJIEHHE JaHHBIX B COOTBETCTBYIOLIEH (hopMe.

5. [IpuMeHeHHE KOMIBIOTEPHOT0 MOJIEJTHPOBAHNS 1JIsl MCCJIEOBAHUS, ONTHMHU3AINI
U NPOEKTHPOBAHNS PeaJbHbIX TEXHOJOTHYECKUX MPOLECCOB.

OCOOCHHOCTH MTPUMEHEHHS CTICIIHATU3NPOBAHHBIX KOMIIBIOTEPHBIX TporpamM. Criennanm-
3upoBaHHbIe rpapuyeckue cpeasl. OcoOOEHHOCTH MPOEKTUPOBAHUS PEATbHBIX MPOLECCOB C HC-
MIOJIb30BAHUEM CHEIHATM3UPOBAHHBIX KOMITBIOTEPHBIX TpOTpaMM. MaTeMaTH4ecKue OCHOBBI
BBIYUCIUTENILHOW MEXaHUKU CIUIONIHOM cpeabl. Meton koHeuHbIX 31eMeHToB (MKD). OcHos-
Hble CAE-cucremsl s ananmsza MKD. MHTerprpoBaHHbBINA IPOrpaMMHBINA KOMITIEKC JUJISL TIPO-
eKkTHpoBaHUs W moarotoBku mnpousBoactBa Pro/ENGINEER. IIporpamMHbIii KOMIUIEKC IS
npoextupoBanua Komnac 3D.



6. NuTepdeiic MHTErpHPOBAHHOIO NPOrPAMMHOI0 KOMILIEKCa J1Jisl MPOEKTUPOBAHMUS
1 nmoAroToBku npoussoacrea Pro/ENGINEER.

Oomrue ceenenus. Haznauenue u Bo3mokHoctu cuctembl PrO/ENGINEER. 3nakomcTBO
¢ unrepdericom. TexHomorus padoThl ¢ KoMaHaaMu. PaboTa cucTeMbl B pekuMe «ICKu3». Pa-
Oora cucreMsl B pexume «Jleranby. OCHOBBI U TEXHUKA pa3paboTku uepTexeil. Pabora cucte-
MBI B pexxuMe «Coopkay. PaboTa ¢ mpunoxxenneM «Mexanu3my». JlMHAMUYEeCKU aHAIM3 MeXa-
HU3MOB. HampspkeHHoe U 1e(hOpMUPOBAHHOE COCTOSHUE JETallel U Y3JI0B MAIIMHOCTPOUTEIb-
HBIX KOHCTPYKLIHH.

7. AaTepeiic mporpaMMHOro KoMiljiekca 1Jis npoekruposanusi Kommnac 3D.
O6mmue npueMbl paboThl ¢ TOKyMeHTOM B nporpamme Komnac. Coznanue v HacTpoiika uepTe-
xa. Co3laHue CeTOK KOOPIMHATHBIX oceil. MHCTpyMeHThl 0hOpMIICHHUST YEePTEKHON TOKYMEH-
tanuu. [TocTpoeHue Mozenei neraneit u cOOPOYHBIX eaUHUIL. VIHKEHEPHBINA aHaIu3.

5.3. Tembl 1 (pOpMBI 3aHATHH CEMHUHAPCKOT0 THIA

Y4eOHBIM IIAaHOM 110 AUCIUILTMHE MPEIyCMOTPEHBI MPAKTHUECKUE U Ta00paTOPHbIEC 3aHSATHS.

No HaumenoBanue pa3iena JUCIUILIU- ®dopma npoBeeHus TpynoeMKkocTsb, yac.
- HBI (MOJyJIs1) 3aHATUSA 3a04Has
HcTtopust pa3BUTHS CHCTEM aBTOMa-
PacuetHo-
TU3UPOBAHHOI'O IPOEKTUPOBAHMSL.
1 npakTuueckas padbora -
Ob6nactu npumenenus. TexHomoruu
CAD u CAE.
OO61ue cBeieHUs O IByXMEpPHOM U
B A AABYXMED PacuetHo-
TPEXMEpPHON KOMIIBIOTEPHOM I'pa-
IpakTU4eckas pabora
2 | duxe. I'paduueckas cucrema Auto- 1
CAD.
JlaGopartopHnast pabota 2
CucreMbl aBTOMaTH3aI[A MaTeMa- Pacuerro- 5 1
3 | THYECKUX PacueToB. TpaKkTiaeckai pabora
JlaboparopHas paboTa 2
MeTtononorus MoeIMpOBaHUS.
NMuTallnOHHOE KOMITBIOTEPHOE MO-
Pacuetno-rpapuueckas
4 | nemupoBanue. OCOOEHHOCTH TIO- a6oTa -
CTPOCHUS MOJIEIIN U dTalbl €€ pas- P
pabOTKH.
IIpuMeHeHne KOMIIBIOTEPHOTO MO-
JeTUPOBaHMS JUIsl UCCIIEI0OBaHUS,
S5 | onTHUMH3AIMU U TPOCKTUPOBAHUS I'paduueckas pabora -
peabHBIX TEXHOJIOTUYECKUX MPO-
IIECCOB.
WnTepdeiic ”HTErpupPOBAaHHOTO
g | TPOrPaMMHOTO KOMILIEKCa JUist I'padnueckas pabora 4
POEKTHUPOBAHHS U TIOJT OTOBKH
npousBozactsa Pro/ENGINEER. JlaGopatopHas paboTa 2
WuTepdeiic mporpaMMHOT0 KOM- I'paduueckas pabora 4
7 | nnexca ans npoektupopanus Kom-
nac 3D. JlaboparopHas pabota 2
Hroro: 18




5.4 Jleranu3anusi caMOCTOATEJIbHON PadoThI

Ne HaumenoBanue paznena Bup camocrositens- TpynoemMKocTb, yac
JTUCITUATITUHBI (MOTYJIs1) HOM pabOoThI 3a04yHas
HcTtopus pa3BUTHS CUCTEM aBTOMa-
{ | TH3HPOBAHHOTO MPOCKTHPOBAHHS. [ToaroroBka K TeKy- 10
Ob6nactu npumenenus. TexHonoruu IeMYy KOHTPOJTIO
CAD u CAE.
OOmre cBeeHus 0 ABYXMEPHOH H
2 TPEXMEPHOU KOMITbIOTEPHOH I'pa- [ToaroroBka K TeKy- 20
¢uxe. I'padnueckas cucrema Auto- IeEMY KOHTPOJIIO
CAD.
3 CucTeMbl aBTOMaTU3aIlUN MaTeMa- [TonroToBka K TeKy- 20
TUYECKUX PACUeTOB. HIeMY KOHTPOJIIO
MeTto0510THs MOIETUPOBAHUS.
NMuTannoHHOE KOMITBIOTEPHOE MO-
4 | nenmupoBanue. OCOOCHHOCTH I10- Hoaroroska K Texy- 20
N IeMy KOHTPOJTIO
CTPOEHUSI MOZEIN U ATAIlbI € pas-
paboTKH.
[IpuMeHeHne KOMIIBIOTEPHOTO MO-
JeNMPOBAHUS JIsl UCCIIEI0OBAHUS, TToroToBKa K TeKy-
S | oNTHUMM3ALMH U IPOEKTUPOBAHUS 20
HIeMy KOHTPOJIIO
peaIbHBIX TEXHOJIOTHYECKHUX IpPO-
1[ECCOB.
WNuTepdeiic uHTErpupOBaHHOTO
6 | TPOTPAMMHOTO KOMILIEKCA /1115t [ToxroToBka K TeKy- 30
MPOEKTUPOBAHUS U MOJTOTOBKU HIeMy KOHTPOJIO
npousBojctea Pro/ENGINEER.
WuTepdeiic mporpaMMHOTO KOM- TToroToBKa K TeKy-
7 | utekca st mpoekTrpoBaHust Kom- 26,9
nac 3D. IIeEMY KOHTPOJIIO
Beimonaenue kypco- 72
KypcoBoii npoekt BOT'O ITPOEKTA
[ToaroroBka k mpo-
MEXYTOUHOM aTTe- 36
[TpomesxyTouHas arrecTanus CTalluu
Hroro: 2549
6. [lepevyenn yueOHO-MeTOAUYECKOT0 O0ecniedeH s MO AUCHUIIUHE
OcHnogHnas u 0onoanumenvHas 1aumepamypa
Ton [Ipumeua-
Ne ABTOp, HAUMEHOBAHUE u3za- -
HUS
Ocnognas numepamypa
1 | KoMmmbroTepHbIEe TeXHOIOIMH HHXEHEPHOTO aHAIN3a © YIeOHOE IO- Hommorek-
cobue / A. A. Anekcannpos, E. 1O. [lynsckuii, A. B. JIusmmn, H. T CTOBOM
Ounmunnenko. — Hpkyrek : UpI'VIIC, 2018. — 124 ¢. — Tekcr : AOCTYII IpU
. 2018
ANIEKTPOHHBIN / JlaHb : 37MEKTPOHHO-OMONMOTEYHas cHUCTeMa. — BXOJZ€ TIo
URL.: https://e.lanbook.com/book/117575 JIOTHHY 1
. — PexumMm nocryna: 1is aBTOpU3. OJIb30BATENEH. apoII™



https://e.lanbook.com/book/117575

Ton
Ne ABTOp, HANMEHOBAHHNE m37a- Hpuwveua-
HUE
HUS

2 | 3otoB, A. B. CucreMbl aBTOMaTU3HUPOBAHHOTO IMTPOCKTUPOBAHUS 2016 [TonHOTEK-
TEXHOJIOTUYECKUX MPOIIECCOB : YUeOHO-METOIn4YecKoe mocodue / A. CTOBOM
B. 3otoB, A. A. Ko3noB. — Toabsttu : TI'Y, 2016. — 87 ¢. — JIOCTYT TIPU
ISBN 978-5-8259-0991-2. — Tekcr : anekTpoHHbIH // JIaHb : dek- BXOJIE TIO
TpOHHO-0MOMoTeyHas cuctema. — URL: JIOTUHY U
https://e.lanbook.com/book/140079. — Pexxum poctyma: i aBTO- napoJio*
pU3. OJIb30BATEICH.

3 | MpuueBa, B. B. MojaenupoBaHue CUCTEM U IIPOLIECCOB : yueOHOE 2020 [TonHOTEK-
nocobue / B. B. MnbuueBa. — Poctos-Ha-Jlony : PI'VIIC, 2020. — CTOBOM
92 c. — ISBN 978-5-88814-894-5. — Tekcr : 31eKTpOHHBI# // JOCTYT TIPU
Jlanb : anexTpoHHO-OMOMMOTEYHas cuctema. — URL: BXOJIE 110
https://e.lanbook.com/book/147356 . — Pexxum ocryma: ajis aBTo- JIOTHHY U
pH3. MOJIb30BaTENEH. napojro®

Jlonoanumensvnan numepamypa

4 | KpacunbHukos, A. 3. MeTo/1bl ONTUMH3ALUHU B IPUKIATHON MeXa- 2019 [TonHOTEK-
HUKe : yueOHoe nocooue / A. 3. Kpacunbaukos, H. P. Typkuna. — CTOBOH
Cankr-IlerepOypr : BI'TY "Boenmex" um. [1.®d. Yctunosa, 2019. JOCTYT TIPU
— 42 ¢. — Tekcr : anekTpoHHbI // JIaHb : AIEKTPOHHO- BXOJIE 10
oubmmoreuynas cucrema. — URL: JIOTHHY U
https://e.lanbook.com/book/157065. — Pexxum nocryma: ajist aBTo- napojro*
pH3. OJIB30BATEIIEH.

5 | OBTtOB, B. A. KomnbroTepHoe MmoaenupoBanue : yuebnoe nocodue / | 2016 [TonHOTEK-
B. A. OBroB. — Ilensa : I[IT''AY, 2016. — 83 ¢. — TekcrT : 351eK- CTOBOH J0-
TpOHHBIN // JIaHb : 3eKTpOHHO-O0MOMMoTeuHas cucrema. — URL: CTYI IpHU
https://e.lanbook.com/book/142117 . — Pexwum goctyma: 1yis aBTO- BXO/I€ 110
pU3. TIOJIb30BaTENEH. JIOTUHY U

napoJio™

6 | KomnbroTepHoe MpoeKTUPOBaHKE U MOJIeTMpoBaHue TexHomoruit u | 2017 [TonHoTEK-
MHCTPYMEHTA B MAaIIMHOCTPOEHUH : yueOHoe rmocobue / O. B. CTOBOH J0-
Hmutpuesa, A. b. Ilepenanos, E. M. Ky3nenona, U. I1. Kamkun. — CTyN IIPU
Kypran : KI'Y, 2017. — 70 c. — TekcT : 23neKTpoHHbIH // JlaHb : BXO/IE 10
3IIEKTPOHHO-OMOInoTeyHas cucrema. — URL: JIOTHHY U
https://e.lanbook.com/book/177869 . — Pexxum moctyma: ais aBTo- apoJi™
pH3. MOJIB30BATEIIEH.

*- Ipe’k/ie YeM IMPOMNTH 10 CChUIKE, HEOOX0IUMO BOUTH B CUCTEMY.

DOYHKIIMOHUPOBAHUE DJEKTPOHHOU MHOOPMAITMOHHO-00pa30BaTEIHLHOM CpeNlbl 00ecTIeun-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAITIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI

Kaxnprit oOyuaromuiics obecreueH JTOCTYIOM K JIEKTPOHHOW OMOIMOTEUHON cucTeMe

YIITY (http://lib.usfeu.ru/), 5bC UznarennctBa Jlanp http://e.lanbook.com/, 36C Yuuepcu-
TeTcKkass Oubnmoreka ommaiin http://biblioclub.ru/, conepskamux u3maHust MO OCHOBHBIM H3ydJae-
MBIM JUCIHMIUIAHAM U C(OPMHUPOBAHHBIX IO COTJIACOBAHUIO C MPaBOOOJIAATEIAMHE YUYeOHOU U
y4e0HO-METOINYECKON JTUTEPATyPHI.

CnpaBouHble 1 HHPOPMAIMOHHBIE CHCTEMbI
1. CnpaBouHo-mipaBoBas cucrema «Koncynbrant [Lmocy.
2. NndopmarmonHo-npaBoBoi moptain ['apant. Pexum mocrtyna: http://www.garant.ru/
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3. baza mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

I[IpodeccuonanbHbie 6a3b1 JAHHBIX
. Hayunas snexrponnas 6ubnuoteka elibrary. Pesxxum mocryma: http://elibrary.ru/.
2. EnuHoe OKHO J0cTyma K 00pa3oBaTelbHBIM pecypcam DenepanbHblii MOpTat
(http://window.edu.ru/)
. bubnunorexka Mammuoctpoutens (https://lib-bkm.ru/)
. DnektponHas MHTepHET - OMOIMoTeKa I «TEXHUYECKH YMHBIX» Jtojen «TexJIut.py». Pe-
xuM poctyna: http://www.tehlit.ru/.
. baza mannsix «Otkpeitas 6aza 'OCTos» (https://standartgost.ru/)
5. UnTepHer-caiiT @enepaibHOrO areHTCTBA 10 TEXHUYECKOMY PEryJInpoBaHuio. Pexum nocty-
na: http://www.gost.ru/.
6. UnTepuer-caiit M3aarenbckoro neHTpa «Akagemus». Pexxum nocryma: http://
Www.academia-moscow.ru/.

[EEN

~ W

N

HopmaTuBHO-ipaBoOBbIE AKTHI
1. I'paxnanckuii kogexc Poccniickoit @epepannu ot 30.11.1994 rona N51-D3.
2. ®enepanbhblii 3aKoH «O 3ammre mpas notpedutenei» ot 07.02.1992 N 2300-1 (pexn. ot
08.12.2020).
. ®enepanbhplii 3aK0H «O0 obecrieueHnH equHCTBA U3MepeHuin» oT 26.06.2008 N 102-D3.
. ®enepanbubiil 3akoH «O0 wHPOpMaIK, WHOOPMAMOHHBIX TEXHOJOTHSIX U O 3aIlUTE HH-
dopmarum» ot 27.07.2006 N 149-D3.

W

7. ®OoH/1 OLIEHOYHBIX CPEACTB /sl IPOBeAeHUs] IPOMEKYTOUHOI aTTecTanuu 00y-
YAIOIUXCA N0 JUCIUIIINHE

7.1. IlepeyeHb KOMIIETEHIUH € YKa3aHHEM 3TanoB ux (OpMUPOBAHUS B MpoLecce 0CBoe-
HHsI 00pa30BaTe/IbLHOI MPOrpaMMbl

DopmupyemMble KOMIETCHIIMH Bujg u popma koHTpOIIS

OIIK-6. Cnocoben pemate craHgapTHbie 3amadu | [IpomMeKyTOUYHBI KOHTPOJIb: KOH-
npoecCHOHATLHON 1eATETbHOCTH HAa OCHOBE MH(OP- | TPOJIbHBIE BOMPOCH! K HK3aMEHY; KOH-
MalMOHHON U O6ubiIHMorpaduyeckoil KyabTyphl ¢ NMPHU- | TPOJBHBIE 33/aHUs K 3a4eTy, 3alluTa
MEHEHUEM UH(POPMALIMOHHO-KOMMYHHUKAIIUOHHBIX | KYpCOBOTO MTPOEKTA.

TEXHOJIOTH; Tekymuii KOHTPOJIb:

OIIK-14. CnocoOeH pa3pabarbiBaTh anroput™msl u | [Ipaktudeckue/naboparopHele  3aja-
KOMIIBIOTEPHBIE TPOrPaMMBbl, MPUTOAHbIE IJS TpPaK- | HUS
TUYECKOTO IPUMEHEHMSI

7.2. Onucanue nokasarejed 1 KpUTEPHEB OLCHNBAHUS KOMIICTCHIIHI HA Pa3IM4HbIX ITa-
nax ux (pOpMHpPOBaHUs, ONMCAHME LIKAJ OLlCHUBAHUSA

Kputepuu ouneHHUBaHUSI YCTHOTO OTBeTa HAa KOHTPOJIbHBIE BOMPOCHI K JK3aMeHY
(MpoMeKyTOYHBIH KOHTPOJIb (opmupoBanns komnerenunii OIK-6, OIIK-14):

OmMAUYHO - 1aH TIONHBIM, Pa3BEPHYTHI OTBET HA IOCTABJIECHHBII BONPOC, MOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00BEKTE, 10Ka3aTEeIbHO PACKPHITHI OCHOBHBIE IOJIOKEHUS Te-
MBI; B OTBETE MPOCIIECKUBACTCS YETKast CTPYKTYpPa, JOTHYecKasi OCIeA0BaTeIbHOCTh, OTPaXKalo-
I1asi CYIIHOCTh PAcKpPhIBAEMBIX MOHATHH, TE€OpUH, ABIeHUH. 3HaHUE 00 00BEKTE JEeMOHCTPHUPY-
€TCs Ha (1)0He IIOHUMAaHUA €10 B CUCTEME )IaHHOﬁ HAayYKH U MCKANCHUIIMHAPHBIX cBsa3ei. OTBeT
U3JI0KEH JIMTEPATypPHBIM S3BIKOM B TEPMUHAX HayKH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupo-
BaTb HAa YTOUHAIOIIUEC BOIIPOCHI;

X0pouto - J1aH TIOJHBIN, pa3BepHYTHIN OTBET HA MOCTABJICHHBIN BONPOC, MOKa3aHO YMEHHE
BBIJACIINTE CYIIECTBEHHBIC N HECYHICCTBCHHBIC IMPU3HAKH, TPUYNHHO-CICICTBCHHBIC CBA3U. Ot-
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BET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JI0)KEH B TEpMUHAX Hayku. OIHAKO JONYyLIEHbI HE3HA-
YUTENIbHbIE OIIMOKH MM HEIO0YEThl, UCIIPABICHHbIE O0YYAIOIIMMCS C TIOMOIBIO «HABOISILINX)
BOIIPOCOB;

y0081emeopumenbHo - 1aH HENOJIHBIN OTBET, JIOTMKA U MOCIEA0BATEIbHOCTD U3JI0KEHUS
UMEIOT CYIIECTBEHHbIE HapymeHus. [lomynieHsl rpyoble OMMOKN pU ONPEISIICHUH CYIIHOCTH
pacKpbIBaeMbIX MOHATUN, TEOPUH, SIBICHUMN, BCIEICTBHE HEMOHHUMAaHHs OOydalomUMCs UX Cy-
IIIECTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB U CBA3€il. B 0TBETE OTCYTCTBYIOT BBIBOABI. YMe-
HUE PACKPBITh KOHKPETHBIE MPOSBICHUSI 0000IIEHHBIX 3HAHUI He MoKa3aHo. PeueBoe odopmiie-
HHE TpeOyeT MONpPaBOK, KOPPEKIIUH;

Hey0oe1emeopumenbHo - 00yJaroIuics JeMOHCTPUPYET He3HAHUE TEOPETHUECKUX OCHOB
peIMeTa, He YMEET JeJlaTh apIryMEHTHUPOBAaHHBIE BbIBOJIbI U IPUBOJAUTH IPUMEPHI, 10Ka3bIBACT
ciaboe BiaJieHne MOHOJIOTHYECKON pedblo, HE BlIaZieeT TEPMUHOJIOTHUEH, IPOSBIISET OTCYTCTBUE
JIOTHYHOCTH U TIOCIIE0BATEILHOCTH W3JI0KEHHUs, JENIaeT OIIMOKH, KOTOphIe HE MOXKET HCIIpa-
BUTH, JaXK€E MPHU KOPPEKLIUU NTPENOIABATEIIEM.

KpuTepuu oueHHBAaHHS KYPCOBOI0 MpoeKkTa (MPOMeKYyTOYHbIH KOHTPOJb GopMu-

poBanus komnerenuuii OIIK-6, OIIK-14):

OMJUYHO: BBHIITOJIHEHBI BCE 3aaHMsl, 00YUAIONIHIACS YeTKO M 0e3 OIHOOK OTBETHI Ha BCE
KOHTPOJIbHBIE BOIIPOCHL.

XOpowto. BBITIOJIHEHBI BCE 3a1aHusl, 00YYaIOMIUIACS ¢ HEOOIBIIMMU OMMOKAMH OTBETHII Ha
BCE KOHTPOJIbHBIE BOITPOCHI.

Y006/1emeopumebHO; BBHITIOIHEHBI BCC 3a[aHUs C 3aMCUYAHUSIMU, OOYUYArOIIUIACS OTBETHII
Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMH.

Hey0oseemeopumenbHo. 00YIAIOIIMIACS HE BBIOIHII WM BBIIOJHII HEMIPABIIBHO 3a/1a-
HHSI, OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C OLIMOKAMH WIIM HE OTBETHIJI HA KOHKPETHBIE BOIIPOCHI.

KpuTepuu oueHHBAHMSI MPAKTHYECKHX/JIA00PATOPHBIX 3adaHMii (TeKymIuid KOH-

Tpoab popmupoBanusi komnerenuuii OIK-6, OIK-14):

3aumeno’ BBHITIOJIHEHBI BCE 3a/laHusl, O0yJYaIOUIUIiCs YeTKO U 0e3 OmMOOK OTBETHI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

3aumeno’ BHITOJIHEHBI BCE 3a/laHus, 00ydJaromuiics ¢ HeOOIbIIUMH OIIMOKaMH OTBETUII Ha
BCE KOHTPOJIbHBIE BOIIPOCHI.

3aumeno’ BBITOJIHEHB! BCE 3aJ]aHUs C 3aMEYaHMUSIMHU, O0YJaroOLUiics OTBETHII Ha BCE KOH-
TPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMH.

He 3aumeno. 00yJaroUINiics HE BHIIOIHUI UITH BBITIOJIHUI HENIPABUIIBHO 3a/1aHUS, OTBETUI
Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMU WJIK HE OTBETUJI HA KOHKPETHBIE BOIIPOCHI.

Kpurtepuu oneHuBaHusi KOHTPOJIbHBIX 3aJaHUH K 3a4eTy (MPOMEKYTOUHBI KOH-

TpoJab popmupoBanusi komnerenuuii OIK-6, OIK-14):

3aumeHo’ BBHITIONHEHBI BCE 3aJIaHUsI, 00YJArONTUICs YeTKO U 06€3 OMIMOOK OTBETHJI Ha BCE
KOHTPOJIbHBIE BOTIPOCHI.

3aumeHo’ BHITIOTHEHBI BCE 3aJaHMsI, 00YJIArOIIHIACS ¢ HEOOIBIIMMHU OMIMOKaMU OTBETHII HA
BCE KOHTPOJIbHBIE BOIIPOCHI.

3aumeHo’ BHITIOTHCHBI BCE 3a/IaHUS C 3aMEYaHUSIMHU, 0OYJAIOIIUNACS OTBETHUJI HAa BCE KOH-
TPOJIBHBIC BOMPOCHI C 3aMEYAHUSMHU.

He 3aumeno’ 00yJAIONTHIICS HE BBITIOJHWIT WJIH BBITTOJHUJI HEIIPABWIIBHO 3aaHHSI, OTBETHII
Ha KOHTPOJIbHBIE BOMIPOCHI C OIMOKAMU WJIM HE OTBETUJI HA KOHKPETHBIE BOTIPOCHI.

7.3. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0JUMBbIE /1JIsl OLlEeHKH

3HAHUI, yMEHHM i, HABBIKOB M (MJIH) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YOIIHX ITANBI (POp-
MHPOBAHHSI KOMIIETECHI[UII B Npolecce 0CBOCHHUSI 00Pa30BaTe/IbHOI NPOrpaMMbl
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IlepeyeHb KOHTPOJILHBIX BOMIPOCOB K IK3aMEHY
(MpoMe:KyTOYHbII KOHTPOJIb)
1. Uctopusi craHOBIEHUST KOMIBIOTEPHOIO MOJEIUPOBAHMS. IJTalbl Pa3BUTHUS KOMIIbIO-
TEPHOW TEXHUKHU.
2. [IpumMeHeHe KOMITBIOTEPHOTO MOJICTTUPOBAHUS B PA3IMYHBIX Ccepax AesITeNLHOCTH Ye-
noBeka. Texnomoruu CAIIP B IIBII.
3. Oco0eHHOCTH BOCTIPOM3BEICHUS PA3IMYHBIX MPOILIECCOB C UCIOIB30BAHUEM KOMIIBIO-
TEPHBIX MPOTPAMM ISl UMUTALMU M BU3yalU3allui JUHAMUYECKUX CHCTEM.
4. PoJsib 1 MECTO KOMIIBIOTEPHOT'O MOJACIIUPOBAHUS [IPU TPOSKTUPOBAHUH MAIIIUH JIECHOTO
KOMILIEKCA.

5. IIpHOpUTETHBIE HATIPABJICHHUS PA3BUTHS TEXHUKH. MaIIMHOCTPOEHHE KaK BeIyIas OT-
paciib B HAy4YHO-TEXHUUECKOM nporpecce. CoBpeMEHHbIE KOHIENIMU CO3AaHMs MALIIUH.

6. IIlpumeHeHne COBPEMEHHBIX METOJIOB IPOEKTUPOBAHUS U aHAJIM3a MEXAHUYECKUX CH-
creM. Kimaccudukanys u Ha3Haue€HHE CUCTEM aBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHHUS.

7. Cuctema aBTOMaTH3alMM MateMaTtudeckux pacuetoB «MathCad». OOmue cBeneHus.
Hasnauenue u Bo3moxxHocTH cucteMsl «MathCady. [Tpumepsl penieHns: KOHKPETHBIX UHKEHEP-
HBIX 3a]1a4.

8. MeToom0rHsi KOMIBIOTEPHOTO MoJenupoBaHus. OCOOEHHOCTH MMUTAIIMOHHOTO MOJIE-
JUPOBAHUS.

9. Onpenenenne 0ObEKTa U yCTAHOBJICHUE TPAaHUI] TPUMEHUMOCTH. OTpaHUYeHUS B MOJIC-
JUPOBAHUHU.

10. D¢ dextuBHOCTE PyHKIIMOHUpPOBaHUS 00bekTa. DopMmanu3anusi 00beKTa METOJIOM ab-
CTparupoBaHUsL.

11. [MoaroroBka AaHHBIX, HEOOXOAUMBIX JIsI TOCTpoeHuss monenu. [IpencraBieHue naH-
HBIX B COOTBETCTBYIOILEH opMme.

12. OcoOGeHHOCTH TPUMEHEHHSI CTICIUATN3NPOBAHHBIX KOMITBIOTEPHBIX Mporpamm. Crenu-
JIM3UPOBaHHbIE IpauyecKue Cpebl.

13. OcobeHHOCTH MPOEKTUPOBAHHS PEATBHBIX MPOIECCOB C MCIOIB30BAHUEM CIICIIAAIIH-
3UPOBAaHHBIX KOMIIBIOTEPHBIX ITPOrPaAMM.

14. UnrerpupoBaHHbIi NPOrpaMMHBIN KOMIUIEKC ISl MPOEKTUPOBAHMSI U IOATOTOBKHU
npousBozcta Pro/ENGINEER.

15. IlporpaMMHbIi KoMIuiekce Ui mpoekTupoBanus Komnac 3D.

IIpumepbl npakTHYEeCKUX/1a00paTOPHBIX PadoT
(TeKkyuuii KOHTPOJIb)

1. Pemenne unxeHepHbIx 3a1a4 B cucteme «MathCady. MccnenoBanue pa3nmuyHbIX MoOIe-
Jei MallliH 1 MEXaHU3MOB.

2. Pro/ENGINEER/ Komnac 3D. Pemenue 3aau B peskume «ckus». Co3gaHue ICKU30B.
WNucTpymenTs! pucoBanus. OOpa3MmepuBanue 3ckuza. Moauduuuposanue pasmepos. Hamoxe-
HHUE TeOMETPHUYECKUX OTPAHNICHUH.

3. Pro/ENGINEER/ Kommac 3D. Perienue 3amau B peskume «Jletanp». Knaccupukarms u
aTpuOyThl omnepanuil. JleiictBus ¢ omnepanusiMu. OcoGeHHOCTH pabOThl ¢ 3CKU30M B pEXUME
«JleTanby.

4. Pro/ENGINEER/ Kommnac 3D. OtpaboTka TeXHHKH pa3padOTKH YepTEeKEH.

5. Pro/ENGINEER/ Komnac 3D. Pemienue 3amaud B pexume «COopka». OcobeHHOCTH
M300paxkeHUI Ha COOPOYHBIX YepTekax. Y CIOBHs BCTaBKM KOMIOHEHTa. [lomarosas TexHouo-
I'Hsl CO3aHUsl COOPKH.

6. [Ipomecc MOETMPOBAHUS JIETAIIN THITA KKYO».

7. Pabota ¢ npuiioxxeHneM «MexaHu3m».
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Ilpumepvl KORMPOILHBIX 3A0AHUIL K 3auemy
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[Tpumep 5

[Tpumep 6
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Ipumepsl 3agannii (pe:xkum «CoOopka»)

Co3paiite cienyoouyo cOOpKy ¢ IIOCKUM WM JOMaHbIM CEYEHUEM U3 CIeYIOIuX Je-
tasneil. B nanpHeiimem cOOpKy caenaTh MoIBUKHOM.
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COopka ¢ TOMaHbIM CEYECHUEM
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[IpuMeps! BBINTOIHEHUS 3aJaHUN 110 KYPCOBOMY IIPOEKTUPOBAHUIO
TpexmepHas Mozens Aeopmannu TpyoUaToro Bajia ¢ TONMKUHON pyOaliKy, Mpu KOTOPOH
HaIIps>)KCHUA B py6am1<e MPECBLIIAIOT JOITYCKACMBIC 3HAYCHUA

Suin Nemen Gex Gomen Asess Sopust Ve Cwe

(COPSBERXURNEASTE NFr man 4 |

13 WedeaT (1w 1)

WeeenT (1 1|

7.519e-84

WHxeHepHBIi pacyeT 1o ONpeIeIeHUI0 MUHUMAIBHO BO3MOKHOM TOJIIUHBI pyOaIiku
TpyOuaToro BaJia, BHIIIOJIHEHHBIH B CUCTEME aBTOMATU3allMM MaTEMAaTHYECKUX PacueToB
MathCad, ms mocnenyrotero 3D-moaenupoBanus

2 M1 Plgornonsih ] e R~ T

Edit View Inset Format Tools Symbolics Window Help
S8RV R@|oc | v MBS ee0 0
o o s suE==lEE

[ == [§<F 31 ap

x
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E—T

[P
dh = 0.448,0.449.. 0.475

p (.3 3 Mmax (dh - &)
md.h).:i—z-(dh - umax(dh).:m ) = ——
dh = amax(dh) = #(dn) =

0.448 1.451'108 1.57103
o 0.449 1.086°108 2107 70 MMa
140 j j j 045 8.667°107 2.5:10°%
0.451 7.206'107 3103
0.452 6.163-107 3.5:103
beroth i 0.453 5.381°107 410F
0,454 4.772:107 45103
omax(dh) 0.455 4.285107 51073
7 0.456 3.887°107 551083
ESTS 1 0.457 3.555°107 6103
0.458 3.275'107 6.5103
0.459 3.034'107 7103
) . ) 046 2.825107 75103
0 51077 001 0015 o 0.461 2.643-107 g10°
sy 0.462 2.482:107 8.5103
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7.4. CooTBeTCTBHE HIKAJbI OLCHOK M YPOBHeH cOpPMHPOBAHHBIX KOMIIETCHIIUH

YpoBeHb
chopmupo-
BAaHHBIX KOM-
HETEHIINN

Orenka

IlosacHenus

Bricokuit

OT1ianyHo

Teoperuueckoe conepKaHUE Kypca OCBOCHO IIOJIHOCTBIO, BCE
IPEAYCMOTPEHHBIC TMPOrpaMMoOl OOy4eHUs] ydeOHBbIe 3a/aHHs
BBITTOJTHEHBI.

OOyyaromuiicsi CBOOOTHO IEMOHCTPHPYET:

CIIOCOOHOCTh pEIIaTh CTAHAAPTHBIC 33/Ja4d MPOQecCHOHAIb-
HOHU JIeATENIFHOCTH Ha OCHOBE MH(OPMAIMOHHOW M OmOimorpa-
¢udeckoil KynbTypel C TpPUMEHEHHEM HH(POPMAIIMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHIA;

CHOCOOHOCTh pa3padaTbiBaTh alrOPUTMBI M KOMITBIOTEPHBIC
IPOTPaMMBbI, IPUTOIHBIE U IPAKTHYECKOTO IPUMEHEHUS.

bazoBrIit

Xopomo

Teopernueckoe coaepkaHHe Kypca OCBOCHO MOJIHOCTHIO, BCE
MPEAYyCMOTPEHHBIE TPOrpaMMON OOydeHUsI ydeOHbIE 3aJaHusd
BBITIOJTHEHBI C HE3HAYUTEIHHBIMU 3aMEYaHUSIMH.

OO0yuaromuiics J€MOHCTPUPYET:

CIIOCOOHOCTH pellaTh CTaHJapTHBIE 3a7aud MPOQECCHOHATb-
HOM NIeATEeNbHOCTH HAa OCHOBE MH(MOpMaImoHHOW W OubImorpa-
¢uyeckoil KyJabTYyphl € MpPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

CIOCOOHOCTH pa3pabaThiBaTh aJITOPUTMbI U KOMITBIOTEPHBIC
MIPOTPaMMBI, IPUTOAHBIE JIJIST IPAKTHYECKOTO TIPUMEHEHUSI.

IToporossiii

YIOBJIETBO-
PHUTEIBHO

Teopernueckoe coaep’kaHue Kypca OCBOEHO YaCTUYHO, OOJIb-
LIMHCTBO HPEIYCMOTPEHHBIX MPOrpaMMoi 0O0ydeHHs Y4eOHBIX
3aJlaHUH BBINOJIHEHO, B HUX UMEIOTCSI OIIMOKH.
OOyuaronuiicss J1I€MOHCTPUPYET CIIOCOOHOCTh MOJ PYKOBOJ-
CTBOM:

pelaTh CTaHJIapTHBIE 3a7aydl MPO(ecCHOHANBHON JesTeNbHO-
CTH Ha OCHOBE MH(OpPMAIMOHHON M OuOIHorpadruyeckoi Kyib-
Typsl C MNpUMEHEHHEM HWH(POPMALNOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA;

pa3pabaTbiBaTh aIrOPUTMbl M KOMIIBIOTEpHBIE MPOTPaMMBI,
MIPUTO/HBIE JIJISl MPAKTUYECKOTO PUMEHEHUS.

Huskuii

HEY/I0BJIe-
TBOPUTEIIb-
HO

Teopernueckoe coxmepkaHue Kypca HE OCBOEHO, OOJBIIMHCTBO
MPEIYCMOTPEHHBIX IMPOrpaMMoOi 0OyueHUs y4eOHbIX 3aJaHuil
100 HE BBINOJHEHBI, 00 cofepKaT rpyOble OLIMOKU; JOIO0J-
HUTENbHAsE CaMOCTOsTeNIbHAs paboTa HaJ MaTepuajoM He Ipu-
BeJa K KaKOMY-JIN0O 3HAYMTEITHLHOMY ITOBBIIICHUIO KAaueCTBa BbI-
MOJTHEHUS y4eOHBIX 3a/1aHUH.

OOyuarommiicss HE CMOCOOCH pemiaTh CTaHAAPTHBIE 3a7adu
poeCCUOHATIBHOMN JeITeIbHOCTH Ha OCHOBE HH(POPMALIMOHHOM
u 6ubnanorpaduueckoil KyapTypsl ¢ IPUMEHEHHEM HHGdOpMalu-
OHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH; pa3pabaThiBaTh aJjro-
PUTMBI U KOMIIBIOTEPHBIE MPOTPaMMBbI, TIPUTOIHBIC IS TIPAKTH-
YECKOT'0 MPUMEHEHUSI.
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8. MeToauyeckune yKazaHus 1Jisl CAMOCTOATEIbHOM padoThl 00yUYar0LIUXCS

Camocmosmenvhas paboma — aHUpyeMas yueOHas1, yueOHO-HcclieIoBaTeIbcKas pado-
Ta CTYJEHTOB, BBIIOJHsIEMasi BO BHEAYIUTOPHOE (ayTUTOPHOE) BpeMsl 110 3aJaHUI0 U MPU METO-
JUYECKOM PYKOBOJICTBE MperoaBaress, HoO 0€3 ero HermoCpeACTBEHHOro yJacTusl (IIpyu 4acTud-
HOM HENOCPEICTBEHHOM Y4aCTUH MPEI0aBaTesl, OCTABISAIONIEM BEAYIYIO POJb B KOHTPOJIE 32
paboTtoii cTyneHToB). CamocTosTe/ibHas paboTa CTYJACHTOB B By3€ SIBISICTCS BaKHBIM BHJIOM HX
y4eOHOM U HAyYHOU JACSATEIHHOCTH.

OcHosHbIMU 8UdaMU camocmoamenvHol pabomyl 00y4arOMUXCsA MO JAUCHUUIUIMHE SBIIS-
I0TCSA:

- IOJITOTOBKA K TEKYIIEMY KOHTPOJIIO (ITpaKTHUECKKE/Tab0opaTopHbIC 3aaHusl);

- MOJITOTOBKA K MPOMEKYTOYHOMY KOHTPOJIIO (3aUeT, IK3aMeH);

- BBIIIOJIHEHUE KYPCOBOTO MPOEKTA.

[ToaroToBKa K BBITIOJHEHUIO W BBINOJHCHUIO MPAKTUYCCKUX/TA00PATOPHBIX 3aJlaHui |
KOHTPOJIbHON palOOoThI MpelCTaBIsieT cOO0M BHJI CaMOCTOSITENbHBIN padOThl, HAPaBIECHHBIA Ha
3aKperuieHue 00yJalonIMMUCS U3YYEHHOTO TEOPETHUECKOTo MaTeprala Ha MPaKTUKeE.

JlJis TOATOTOBKHU K BBIMIOJIHEHUIO KYPCOBOT'O MPOEKTa, MPAKTUYECKUX 3aJaHUi MMeeTcs
yueOHO-MeTOoInYecKas JINTeparypa:

Kynyouna, H. B. KomnbsiorepHoe MojenupoBaHre MEXaHHYECKHUX CHCTEM : METOJuYe-
CKHE YKa3aHUsl K MPAKTHYECKUM M JIa0OpaTOpHBIM paboTam 1o aucuuiuimie «KommberoTepHoe
MoienrpoBaHue Mexanndeckux cucrem» / H. B. Kyiyouna, B. B. Bacunses, O. M. IlonkoBbip-
KrHa ; M-Bo oOpa3oBanus u Hayku P®, Ypai. roc. necorexs. yH-T. — EkarepunOypr : [YIJITY],
2015. — 132 c. https://elar.usfeu.ru/bitstream/123456789/5253/1/Kucubina4.pdf

9. IlepeyeHb NHGOPMANMOHHBIX TEXHOJIOTHIi, HCI0JIb3YyeMbIX MPHU OCYLIECTBICHUH
o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHUIIHHE

JUis  ycnemHoro  OBJIQJEHUS  JUCUUIUIMHOM  HCIHOJIB3YIOTCS  CIIEAYOIue
MH(POPMALIMOHHbIE TEXHOJIOTHUH 00yUeHUS:

e [lpu mpoBeneHHH JICKIMHA HCIOJB3YIOTCS Tpe3eHTauu B nporpamme MSOffice
(PowerPoint), ocymiecTBisieTcss BBIXOH Ha NPOGECCHOHANIBHBIC CAWTBI, HCIOIB3YIOTCS
BUJICOMAaTEpHAIIbl Pa3IMUHbIX HHTEPHET-PECYPCOB.

e [lpakTnyeckue 3aHATHA 1O JUCLUUIUIMHE NPOBOAATCS €  HCIOJIb30BAaHUEM
JIEMOHCTPaIlMOHHBIX 00pa31oB, rpaduKoB, TAOIUI U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIUH.

* B cinyyae JUCTaHIIMOHHOTO W3Y4YE€HMsI IUCHMIUIMHBI M CaMOCTOSITENbHOM padoTh
ucnonssyercst IMOC (MOODLE)

B nmponecce wu3yueHus AUCUMIUIMHBI YYEOHBIMM ILEJISAMH  SIBJISIFOTCS TEPBUYHOE
BOCIIpHATHE y4eOHONH MH(OpMaIUuU, ee YCBOEHHUE, 3allOMMHAHHUE, a TAaKXKe CTPYKTYpHpOBaHUE
MOJIyYEHHBIX 3HAHUU U Pa3BUTUE UHTEIUIEKTYaJbHBIX YMEHUN, OPUEHTHUPOBAHHBIX HA CIOCOObI
JEATEIIBHOCTH  PENpONYKTHBHOrO  xapakrepa. llocpencTBoM — MCHONB30BaHUS — ITHX
MHTEJJIEKTYaJIbHBIX YMEHUN JOCTUTAIOTCS y3HAaBaHHWE PaHEEe YCBOCHHOI'O MaTepuana B HOBBIX
CUTYallUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYalLlUsX.

JUig TOCTHXKEHUS 3TUX LIeJIel MCTONb3YI0TCSI B OCHOBHOM TPaJIMLIMOHHbIE HHPOPMATHUB-
HO-Pa3BHBAIOIIME TEXHOJIOTUU OOYYEHHUS C YUYETOM DPA3JIMYHOTO COYETaHMs MAacCUBHBIX (HOpM
(JIlex1us, KOHCYJbTAIUs, CAMOCTOSITENIbHAS paboTa) U penpoayKTUBHBIX METOJ0B 00y4YeHHs (TI0-
BECTBOBATEJILHOE H3JIOKEHHE y4yeOHOM MH(popManmy, 00bSICHUTENBHO-WITIOCTPATUBHOE H3JI0-
KEHHE) M MPAKTHYECKUX METO/I0B 00yUeHHUs (BBIMOJHEHUE MPAKTUIECKUX padoT).

VYHuBepcuter olecrnedeH HeOoOXOAWMBIM KOMIUIEKTOM JIMLEH3MOHHOTO MPOTPaMMHOTO
o0ecreueHus:

®  CEeMeiCcTBO KOMMEPYECKHX OIEePaMOHHBIX cHCTeM ceMmeiicTBa Microsoft Windows;

e  oducHbI nakeT npuoxkeHuit Microsoft Office;

e [IporpamMMHas CHCTeMa il OOHAPYXKEHHs TEKCTOBBIX 3aMMCTBOBAHUN B y4EOHBIX M
Hay4HbIX paboTax «AHTUIUIaruat.BY3y;

e AutoCAD, Kommac 3D.
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10. Onucanne MaTepuaJbLHO-TeXHHYECKOI 0a3bl, HeOOXOAUMOI /151 OCyIIeCTBIEHUS
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

Peanuzanus yueGHOro mpoiiecca OCyIECTBISIETCS B CIICHUANBHBIX YUYEOHBIX ayJUTOPHIX
VHUBEPCUTETA NI TPOBEACHUS 3aHITHIA JICKIIMOHHOTO THIIA, TPYIIOBBIX W WHIMBUIYAJIbHBIX
KOHCYJIbTAIIM, TEKYIIero KOHTPOJIA U MIPOMEXYTOUHOH aTTecTanuu. Bee aymuTopun yKOMILIEK-
TOBAHBI CIIEIUATN3UPOBAHHON MeOeNbl0 U TEeXHUYECKUMHU CPEICTBAMU OOYUYCHHS, CIY KaIMMU
JUISL TIpesicTaBiieHus yueOHon nadopmaruu 6osbiion ayautopun. [Ipu HeoOxoaumocTu 00y4va-
IOLIMMCS TIpeIararoTcst Habophl IEMOHCTPAIMOHHOTO 000PYIOBaHMS M yueOHO-HATTIAAHBIX 110~
coOuii, obecrieunBaroIe TEeMaTUYECKUE WILTIOCTPALIUH.

CamocTosTenbHas paboTa 00yJaroMXCsl BHIIOTHAETCS B CHICUAIN3UPOBAHHOMN ayIUTO-
pum, KoTopas 000pyaoBaHa y4eOHON MeOelbl0, KOMIBIOTEPHONH TEXHHKOW C BO3MOXHOCTBIO
noJkitoueHus k cetu «VMHTepHEeT» U 0OecreyeHreM I0CTyIa B 3JIEKTPOHHYIO HH(DOPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ecth momemenue asisg xpaHeHus U NpodUIaKTHUECKOTO 00CTyKuBaHUsS yueOHOro 000-
pPYAOBaHMUSL.

Tpebosanun kK ayoumopuam

OcHaIlEHHOCTh ClieUaIbHBIX TOMEIIIe-
HHUM ¥ IOMEUIEHUH JIJIs1 CAMOCTOATEIb-

HOI1 paboThI
[TomemeHust AJIs1 JICKIIMOHHBIX, 3aHATUN CEMHHAp- | YUeOHas ayquTOpHs IS JICKIIMOHHBIX,
CKOT'O THI, TPYNIOBLIX U UHAUBUAYAIbHBIX KOH- | 3aHATUH CEMHMHAPCKOTO THUIIA, TPYIIIO-
CyJBTAINI, TEKYIIETO KOHTPOJIS ¥ POMEKYTOY- | BBIX W HMHIUBUIYaTbHBIX KOHCYJIbTA-
HOM aTTeCTallNu. UM, TEKYIIEro KOHTPOJIS U MPOMEXKY-
TOYHOW  aTTecTalH,  OCHAIICHHAs
yueOHOW MeOenbio, MEJIOBOH JIO0CKOM.
[lepenocHas MyJIbTHMeEIMIHAs —ycCTa-
HOBKa (IPOEKTOp, 93KpaH, HOYTOYK),
KOMIUIEKT  JJIGKTPOHHBIX  y4eOHO-
HaTJSAHBIX MaTepuaoB (MIpe3eHTAaIlHil)
Ha (JIeII-HOCHUTEIAX, 00eCTIEYHBAIOIITIX
TEMaTHYECKHE WILTIOCTPAIUH.
KommiekThI 11akaToB U CTEHIOB.
HaGops! aeraneit 11t yepueHusi, u3Me-
pPUTEIIbHBIE WHCTPYMEHTHI: INTaHTCH-
UPKYTH, HYTPOMEPHI, IITAHTeH3y0O-
MEpHI.
Criennanu3upoBaHHbIM KJAcC MalliH-
HOM TpaduKH JUTsl IPOBEICHUS MPAKTH-
YeCKUX 3aHSATHM, TPYNIOBBIX W WHIU-
BHJIyaJIbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM arTecTa-
un. CTOJIBI KOMIBIOTEPHBIE, CTYJbS,
MepPCOHATbHBIE KOMIBIOTEPHl C BBIXO-
JIOM B CeTh VIHTEpHET W IIEKTPOHHYIO
MHPOPMAIIMOHHYIO  00pa30BaTEIHHYIO
cpeny YIJITY.
[TomemieHus A1 CaMOCTOSTENILHON pabOThI CToJIbI KOMITBIOTEPHBIE, CTYJIbS, MIEPCO-
HaJbHBIC KOMITBIOTEPHI C BBIXOJOM B
ceTb VIHTEpHET W DJICKTPOHHYIO HH-
hopmarmoHHy0 00pa3oBaTenbHYIO
cpeny YIJITY.
[Tomemenue i xpanenust U npodunaktuyecko- | Cremnaxku, pa31aToOuHbI MaTepual.
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HanmenoBanue crienuaabHBIX IIOMEILEHUN U 10-
MEIICHUHN I CAMOCTOSITEIbHON pabOThI




| ro o6ciykuBaHKS yaeGHOTo 06OPYI0BAHHS
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