denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE

BBICHICTO 06pa3013aH1/151

«ToNBATTUHCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET

b1.B./IB.01.01

(uHOeKC OUCYUNIUHDBL)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

KOMIIBIOTEPHOE MOJIEJIMPOBAHUE B MAILIMHOCTPOEHUU

110 HAIIpaBJICHUIO TOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEYHEHUE

MAIINHOCTPOUTEJIbHbBIX I[TPOU3BO/ACTB

(KOO U HaUMEHOBaHUe HANPABNIeHUsL NOO20MOBKU, cneyuaibHocmu 8 coomeemcmesuu ¢ @I'OC BO)

TEXHOJIOI' M MAITMHOCTPOEHU A

®opma o0ydeHus:

['ox Habopa: 2019

(ranpasnennocmo (npoguis)/cneyuanuzayus)

OYHasa1

Pacnpenesienue 4acoB IMCHUILUIMHBI 10 CeMeCTPaM M BUAaM 3aHATHI (110

yueOHOMY IIaHY)

KoanvectBo 3ET 4
Yacos no PYII 144
Buabl KOHTPOJIA B IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie KonTpoasnsie
ceMecTpax: NMPOEKTHI padoTsI (Ml:,af::::wﬁ
(opmbI 00y4enus)
5
NeNe cemecTpoB
1 2 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 4 4
Jlexuu 18 18
JlaGopaTopHbie 18 18
ITpakTHyecKne 34 34
KonrtakrHast paéora 70 70
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PaGouass mporpamma coctaBieHa Ha ocHoBaHuu PI'OC BIIO/®I'OC BO u yuyebGHOro miaHa
HanpaBjieHUuss MOAroToBkM  (cnenuanbHocTH) 15.03.05  KOHCTPYKTOPCKO-TEXHOJOTUYECKOE

o0ecrieuenne MAaIITUHOCTPOUTECIIbHBIX IPONU3BOJACTB
(KOO U HAUMEHOBAHUE HANPABIeHUst NOO20MOBKU, cneyuarbhocmu ¢ coomeemcemesuu ¢ PI'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT

VYuyeOHas (paboyas) mporpamMma o100peHa Ha 3aceiaHuu Kadeapbl OTMII
(mpotokon 3acemanust N 1 ot «31 » asrycra 2018 r.).

Penienzent
(OoadrcHoCmb, yueHoe 386aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 1.
Cpoxk aeiicTBusi padoueii mporpaMMsbl JHCHUIIMHBI 10 « » 20 1.

Cpox oeticmeus ymeepoicoennoul PIIJ[: ons npoepamm baxanaspos — 4 2ooa; 0nsi npoepamm
mazucmpos — 2 200a, 0Jisi NPOSPAMM CREYUATUCTO8 — 5 Jlem.

HNudopmanus 06 akryanuzanuu padoyeil nporpaMMsbl M CHUIIJIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[TpoTokon 3acenanus kadeapn Ne OT «__» 20 T

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 .
YTBEPXIAIO

3aBenyromuii kadeapoit «O00pya0BaHHUE U TEXHOJIOTUHM MAITMHOCTPOUTEILHOTO
IIPOU3BOJICTBAY»

(8binyckaioweli HanpasieHue (CReyuaibHOCMy))

« » 20 T H.IO. Jlorunos




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./1B.01.01 KomnbioTepHoe MOAeJIUPOBAHNE B MAIIIMHOCTPOEHUH

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))

1. Heapb u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

[lens — dopMupoBaHHE y CTyACHTa KOMIIETCHIIMA IMOCTPOCHHS W aHajm3a
MaTEeMaTHYECKUX MOJENIeH MCCIeAyEeMbIX M MPOCKTUPYEMBIX TEXHUYECKUX CUCTEM U
TEXHOJOTHYECKUX TMPOIECCOB, TMPOBEACHUS BHUPTYATbHOTO BBIYHUCIHTEIHLHOTO
DKCIIEPHMEHTa Ha COBPEMEHHOM YPOBHE C HCIIOJIB30BAaHHEM IPOTPaMMHBIX
MIPOYKTOB MHKeHepHOTo aHanu3a kiacca CAE.

3amauu:

1. CdopmupoBare y cryaeHTa TiyOOKuMe 3HaHMs B  00JacTu
aBTOMAaTHU3UPOBAHHOTO WH)KEHEPHOTO aHaJIM3a 0 (GYHKIMOHAIBHOM
MOJEIUPOBAHUN TEXHUYECKUX OOBEKTOB U TEXHOJIOTHYECKUX MPOLECCOB.

2. CdopmupoBaTh 3HaHMS O MAaTEMAaTUYECKOM ammnapaTte CHCTEM
WH)XEHEPHOTO aHajiu3a, YMEHHE MOoA0UpaTh MapaMeTpbl MaTeMaTHYECKUX
MOJZEJEN B 3aBUCHMOCTH OT MOAEINPYEMOTO 00BEKTA.

3. OO0ecreuuth MOJy4YEHUE CTYJEHTAaMU  IPAKTUYECKOTO  OIbITA
IIPUMEHEHUSI aBTOMAaTU3UPOBAHHBIX CUCTEM MHKeHEepHOTo aHann3a CAE.

2. MecTo nucuuiuinHbl (yae0Horo kypca) B crpykrype OITIOII BO

HNannas qucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K bioky 1 «/lucuurmiuHel
(Monmynmn)» (BapuaTUBHAS 4acTh).

Jucuuminebl, yyeOHble KypChl, HA OCBOCHHMHM KOTOPBIX Oa3vpyeTcsl JaHHas
JUCUUIUIMHA (Y4eOHbIH Kypc) —  TEXHOJIOTMS KOHCTPYKLMOHHBIX MAaTE€pHUasoB;
HayepTaTesbHas FeOMETPHUs; MEXaHuKa 3;

JucuumninHbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HaBBIKHM, TPHOOpETaeMble B pe3yJIbTaTe U3YUYEHHUS JAHHOW JMCLUMIUIMHBI (y4eOHOTo
Kypca) — HOJArOTOBKA M 3al[UTa BhIMMYCKHOW KBaTU(UKAIIMOHHON paboThl OakanaBpa

3. Ilnanupyembie pe3yabTaThl 00y4eHHs 10 TUCHHUILINHE (YueOHOMY
KYPCY), COOTHECEHHbIE ¢ IVIAHNPYEMbIMHU Pe3yJIbTATAMHM OCBOCHHS
o0pa3oBaTe/IbHOI MPOrPpaMMBbI

dopmMupyemMble H Ilnanupyemble pe3yabTaThl 00yUYeHUs
KOHTPOJIMpyeMble
KOMIIeTEHIIUH
- CITIOCOOHOCTH 3HaTh: OCHOBHBIC TIOJIOKCHHUS METO/1a KOHCUHBIX
UCTIOJIb30BAaTh AJIEMEHTOB, YUCJICHHBIX METOJIOB PEIICHHUS
COBPEMEHHBIEC nudepeHnanbHbIX YpaBHEHUN
nH(OpMAITMOHHBIC YMeTh: co3/1aBaTh CXEMHBIE MOJIEIH (C




TEXHOJIOTUH, COCPEI0TOUYEHHBIMH ITapaMETPaMH) U TUCKPETHbIE MOJIEIH
IPUKIaIHbIE (c pacnpenenéHHBIMY TapaMETPAMHU) TEXHUUECKHX CUCTEM
IpOrpaMMHbIE U UX JIEMEHTOB C HCIIOJIb30BAHHUEM KOMITbIOTEPHOM
CpPE/ICTBA IIPU PEIICHUH | TEXHUKH

3a1a4 Braners: aciektamu OCTpOeHHs! (PyHKIIMOHAIBHBIX
npodeccruoHaIbHOM MaTeMaTUYECKUX MOJIETIeH TEXHUUECKUX CUCTEM Pa3HOIO
aestenbHocTd (OIK-3) | ypoBHS CI0KHOCTH U KOMILUICKCHOCTH

- CIOCOOHOCTH 3HaTh: OCHOBHBIE METO/Ibl HOCTPOEHUS MOJIeNIel OOBEKTOB
BBINOJIHATH paOOTHI IO | MAIIMHOCTPOUTEIBHBIX IPOU3BOJICTB, C UCTIOIb30BAHUEM
MO/JICJINPOBAHUIO CTaHJApTHBIX TAKETOB U CPEACTB aBTOMAaTU3UPOBAHHOTO
NPOJIYKIHUU U OOBEKTOB | IPOEKTUPOBAHUS

MAaIlMHOCTPOUTEIBHBIX | YMETh: UCTIOI30BATH AITOPUTMUYECKOE U TPOTPAMMHOE
IPOU3BOACTB C obecrieueHne CpeICTB U CUCTEM MAIIMHOCTPOUTENBHBIX
UCTIOJIb30BAHNEM IIPOM3BOJICTB IPHU IOCTPOECHUU MOAEIEH 00BEKTOB
CTaHIAPTHBIX TAKETOB | MAIIMHOCTPOUTEIBHBIX IIPOU3BOJCTB, TEXHUYECKUX

U CPE/ICTB CHCTEM U UX 3JIEMEHTOB C HCII0JIb30BaHUEM
aBTOMATH3UPOBAHHOIO | KOMIIbIOTEPHON TEXHUKH

IPOEKTHUPOBAHN, Brnanets: acriektamu mocTpoeHust Moziesnieil 00beKToB
NPUMEHSATH MAaIIMHOCTPOUTEIBHBIX TPOU3BOICTB, TEXHUUECKUX
aNTOPUTMHUYIECKOE U CHCTEM M UX 3JIEMEHTOB C MCII0JIb30BaHHEM

IpOorpaMMHOE KOMITbIOTEPHOM TEXHUKH

oOecrieueHue CpesiCTB U

CHCTEM

MAaIllMHOCTPOUTEIbHBIX

npou3BocTB ([TK-11);

TemaTnueckoe coaepkaHue TUCHUUILIMHBI (Y4eOHOT0 Kypca)

Pasnes1, moayJb

IMoapa3znen, Tema

1. CxemHoe
MOJEIUPOBAHUE
TEXHUYECKUX CUCTEM Ha
makpoypoae (multi-
body simulation)

1.1.TeopeTnueckre OCHOBBI MOJAEIUPOBAHUS CUCTEM C
COCPEIOTOYEHHBIMH ITapaMeTpaMu. 3HAKOMCTBO C
uHTepdericoM mporpaMMHOT0 00SCIICUCHHS IS
CXEMHOT'O0 MOJICITUPOBAHHUS

1.2. Tpenunr pa6otsl ¢ CAE-cucremoii. Bermonnenue
MOCTPOCHUST MAaTEMATHISCKON MOJICTTH U €€ PeIIcHUE
YUCJICHHBIMA METOJaMHU

2. MonenupoBaHue C
UCIIOJIb30BaHUEM METO/IA
KOHEUHBIX 3JIEMEHTOB

2.1. TeopeTnyeckrue OCHOBBI BHIYMCITUTEIBHOU
MEXaHUKHU:

- Perienune nmpocThIx OMHOMEPHBIX 33/1a4 METOAOM
KOHEYHBIX 3JIEMEHTOB

- DJI€MEHTBI TEOPHUH YIIPYTOCTH B MATPUUHOM BUJIE

- HuclieHHOE MHTETPUPOBAHUE

- MeToibl pelieHus: CUCTEM JIMHEHMHBIX aareOpandecKux
ypaBHEHMH, nopoxaAEHHBIE MKD

2.2. Uatepdeiic mporpaMMHOro odecrieueHust st




pacu€ToB ¢ ucnoiibzoBanuem MK2J

2.3. IloaroroBKka MaTeMaTUYECKOM MOJIENIU JIJ1 pacyeTa
2.4.CraiimoHapHbIi TETJIOBON aHAIN3

2.5. CtaTn4eckuil KOHCTPYKIIMOHHBIN aHAIIN3

2.6. AHann3 cBOOOIHBIX MEXaHUYECKUX KOJIEOAHMIT
3JIEMEHTA TEXHOJOTUYECKON CUCTEMBI (MOTAIHHBIN
aHaJIN3)

OO0mas Tpy10eMKOCTh AMCUHUILTNHBI (YueOHoro kypca) — 4 3ET.




4, CprKTypa 1 COACpPKaAaHUE TUCHUIIJINHBI (yqeﬁnoro Kypca) - KoMmploTepHOE MOICIMPOBAaHNUE B MAIIMHOCTPOSHUH
(HanMeHOBaHNE AUCIUIUINHEI (YaeOHOTO Kypca))

CemecTtp nzyuyeHus

Paspeu, Ioapasnen, Tema Buabl yueoHoii padoThI Heo0xoanmbie Dopmbl Pexomenaye
MoayJab AynuTopHbIe 3aHATHS CamocrosiTebHas padoTa MaTepHaIbHO-TeXHHYeCKHe TeKyLero Masi
(B yacax) pecypcsbl KOHTPOJISA JIHTEpaTypa
BCero ®opMbI IPOBEICHHU JIEKIHH, (opmbI Opranusanuu (Ne)
’5 J1a60PATOPHBIX, NIPAKTHYECKHX CaMoOCTOSATeTbHOM
E E = E ° 3aHATUH, MeTOAbI 00y4eHus, % pa6oTsI
: g g g g £  peanmsyiomue npuMensieMyio g
g \%‘ 5 = a;:'a' 00pa30BaTeaLHYI0 TEXHOJIOTHIO 2
g 5 =
1. CxeMHoOe 1.1.Teopetnueckue 9 Jlexuusi ¢ npuMeHEHUEM 9 | Koncyneranus; KomnerotepHbiii  knace 1
MOJICTIMPOBAaHNE | OCHOBBI MYJIbTHMENA-CPEICTB CamocrostensHas | (1 MammHa Ha Kaskaoro
TEXHHYECKHUX MOJICTTMPOBaHUS JI€MOHCTpAINH; pabora B | CTyJICHTa),
CUCTEM Ha CUCTEM C JlaGopartopHas paboTa B KOMIIBIOTEPHOM MyJIbTUMEUA-
MaKpOypOBHE COCPEI0TOUCHHBIM KOMIIBIOTEPHOM KJI1acce ¢ KJacce C | TIpoeKTop,
(multi-body U apaMeTPaMH. HCIIOJIb30BAHIEM HCIIOJIb30BAaHUEM HOPTaTHBHBIH
simulation) 3HAKOMCTBO C aKaJeMHICCKIX BEPCHit aKaJIeMHYECKUX KOMIIBIOTED, JKpaH,
unTepdeiicom NIPOrPaMMHOTO Bepcuil aKaJeMHU4YecKasi Bepcus
MIPOTPaMMHOTO obecrieueHus IIPOTPaMMHOTO UCIIOJIB3YEMOr0
obecrieueHns I obecrieueHus MIPOTPaMMHOTO
CXEMHOTO obecreueHus (
MOJICTTMPOBaHHUS
1.2. TpeHuHr 8 JlaboparopHas paboTa B 9 | Koncynberanus; KomnerotepHsrii  kimacc | Brmmomae 1
pabotsl c CAE- KOMITBIOTEPHOM KJ1acce C CamocrositensHas | (1 MammHa Ha Kakaoro | HUE U
CHCTEMOH. HCTIONIb30BAaHHEM pabora B CTyJICHTa), 3aIunTa
Brimonnenue aKaJIeMIYeCKUX BepCUit KOMITBIOTEPHOM TIOPTATHBHBIN oTuéra o
nmpuMmepa HIPOTPAMMHOTO KJacce ¢ KOMIIBIOTED, naboparo
MOCTPOCHUS obecrieueHus HCTIONB30BaHUEM aKkaJeMudeckas BepcHs | pHOH
MaTeMaTHYECKON aKaJeMUIECKUX HCTIONIb3YEMOT0 pabote
MOJIENIN U PeLIeHNE Bepcuit HIPOTPaMMHOTO
YHCIICHHBIMH MIPOTPaAaMMHOTO obecmeuenns (
METOoJIaMU obecreueHus
1.3. IIpaktuueckas 8 IIpakTnyeckue 3aHATHA B 9 | Koncynbramus; Komnsrorepnsiil knacc | Beimonne 1,2
pabora. KOMIIBIOTEPHOM KJIacce ¢ CamocrositensHas | (1 MammHa Ha Kakaoro | HUE U
IToctpoenue HCIONb30BaHUEM pabora B CTYZAEHTA), 3ammra
MaTeMaTHYECKOU aKaJeMUYECKUX Bepcuil KOMIBIOTEPHOM MOPTATUBHBIN 0TuéTa 0
MOJIETH 00BEKTa IIPOrpaMMHOTO KJacce ¢ KOMIIBIOTED, IpaKTH4e
obecrieueHus UCTIONBb30BaHUEM akaJeMuueckas BepcHsl | CKOHM
aKaJIeMUYECKUX HCTIOJIb3yEeMOr0 pabore




Bepcuii MPOTPaMMHOTO
MIPOrPaMMHOTO obecrieueHus
obecrieueHus (SimulationX,
MATLAB, PRADIS
WM Ap.)
2. Mogenuposa- | 2.1. Teoperuuec- JlabopatopHas paboTa B Koucynpranus, KomnerotepHsiii  kiacc | Beimonne 1
HUE C UCTIOJb- K€ OCHOBBI KOMITBIOTEPHOM KJIACCE C CamocrositenbHas | (1 MammHa Ha KaXXAO0ro | HHUE U
30BaHUEM BBIYHUCITUTENHHOM HCTOJIb30BaHUEM paboTta B CTYJICHTA), 3aIuTa
MeTo A MEXaHUKH: aKaJeMUYECKHUX BEPCHii KOMITBIOTEPHOM TOPTAaTUBHBIN oTuéTa 0
KOHEYHBIX - Pemenne MIPOTPaMMHOTO KJacce ¢ KOMIBIOTED, mabopato
JIIEMEHTOB MPOCTBIX obecriedeHus HCTIONE30BaHUEM aKaJeMuveckas BepcHs | pHOU
OJTHOMEPHBIX aKaJIeMUIECKUX HCTIOJIB3YeMOT0 pabote
3a/1a4 METOI0M Bepcuit MIPOTPaMMHOTO
KOHECYHBIX MIPOTPaAMMHOTO obecrnieuenus (
3JIEMEHTOB obecrieueHus
- DJIeMEeHTHI
TEOpUHU YTIPYTrOCTH
B MaTPUYHOM BUJIC
- HucneHHoe
WHTETPUPOBAHUE
- Metonpbl
pEIIeHHS CUCTEM
JIMHEWHBIX
anreOpandecKux
YpaBHEHUH,
MTOPOKAEHHBIE
MKD
2.2. UnTepdeiic JlaGopartopHas paboTa B Koncyneranus; KomnerotepHsiii kiacc | Beimonxe 3
MIPOrpaMMHOI0 KOMITBIFOTEPHOM KJIacce C CamocTosiTenbHas (1 mMammHa Ha KaXJOTO | HUE U
obecrieueHns s UCTIOJIE30BaHHEM paboTta B CTYZAEHTA), 3ammra
pacu€ToB aKaJEMHUYECKUX BEPCU KOMIIbIOTEPHOM NOPTaTUBHBIN oTuéra o
WCTIOJIb30BAaHUEM MPOrPaMMHOTO KJ1acce ¢ KOMIIBIOTED, naboparo
MKD obecrieueHUs HCIIOIb30BaHUEM aKaJeMuyuecKas Bepcusl | pHOM
aKaJeMIICCKIX HCTIOJB3YEMOT0 pabote
Bepcuit MIPOTPaMMHOTO
MIPOrpPaMMHOTO obecrnieuenus (
obecrieyeHus
2.3. IlogroroBka [IpakTuueckue 3aHATHS B Kouncynpranus; KomnerotepHsiii  kiace 1,2
MaTeMaTHYeCKOn KOMITBIOTEPHOM KJIACCE C CamocrositenpHass | (1 mMammHa Ha KaxIoro
MOJIETH JIJIs HCIOJIb30BaHUEM pabora B CTYJICHTA),
pacuéra aKaJeMHUYECKIX BEPCHIA KOMITBIOTEPHOM MYJIbTUMEINA-
MIPOTPAMMHOTO KJ1acce ¢ TIPOEKTOP,
obecrnievyeHus HCTIIOJIb30BaHUEM MTOPTATUBHBIN




aKaJleMHIECKUX KOMITBIOTED, 9KpaH,
Bepcuii aKaJieMHuecKass Bepcus
MPOTrPaMMHOTO HCIIONIb3yEMOT0
obecrieueHust MIPOrPaMMHOTO
obecneueHus
2.4.CraunoHapHbIit 8 IIpakTryeckue 3aHATHA B 9 | Koncynbramnus; KomnsrotepHsiit kiacc | Beimonne 1,2
TEIJIOBOW aHaJIU3 KOMITBIOTEPHOM KJ1acce C CamocrositensHas | (1 MammHa Ha KakAoro | HHUE U
UCIIONIb30BaHHEM pabora B CTyJIICHTa), 3aIuTa
aKaJIeMUYeCKUX BepCUil KOMITBIOTEPHOM MYJIbTUME/IHA- oTuéra o
MIPOTPaMMHOTO KJacce ¢ TIPOEKTOP, MpaKTH4e
obecriedeHus HCIOJIb30BaHUEM TIOPTaTUBHBIN CKOH
aKaJIeMHIECKUX KOMITBIOTED, 9KpaH, | pabote
Bepcuil aKaJeMHuuecKas Bepcus
MPOTPaMMHOTO HCTIONIB3yEMOT0
obecrieyeHus HIPOTPaMMHOTO
obecnedeHus
2.5. CraTnueckuit 8 [IpakTryeckue 3aHATHA B 9 | Koncynbramus; KomnsrotepHsiit kiacc | Beimonxe 1,2
KOHCTPYKLIMOHHBIN KOMITIBIOTEPHOM KJIACCE C CamocrostensHas | (1 mammHa Ha KaXa0ro | HUE U
aHaIM3 UCIIOJIb30BaHHEM pabora B CTyIIeHTa), 3aIuTa
aKaJIeMUYeCKUX BepCUil KOMITBIOTEPHOM MYJIbTHMEINa- otuéra o
MIPOrpaMMHOTO KJacce ¢ HPOEKTOP, MpaKkTH4e
obecrieueHUs HCTIONIb30BaHUEM TIOPTATHBHBIN CKOH
aKaJIeMHIECKUX KOMITBIOTED, 9KpaH, | pabote
BepCHU aKaJleMUIecKasi BepCHs
MPOTPaMMHOTO HCTIONIE3yEeMOT0
obecrieueHus MIPOTPaMMHOTO
obecrieueHus
2.6. Ananmus 2 [IpakTryeckue 3aHATHS B 9 | Koncynberanus; KomnerotepHsiit  kimacc | Brmmomae 1,2
CBOOOJTHBIX KOMIIBIOTEPHOM KJlacce ¢ CamocrostensHass | (1 mamrmHa Ha KaXXA0ro | HUE U
MEXaHHYECKUX WCTIOJIb30BAaHUEM pabora B CTYyJICHTA), 3amuTa
KosiebaHuit aKaJeMUYECKUX BEPCUH KOMIIBIOTEPHOM MyJIbTUMENA- oTuéra o
2JIEeMEHTa HPOrpPaMMHOTO KJacce ¢ HPOEKTOP, MpaKkTH4e
TEXHOJIOTMYECKOU obecrieueHus HCIOJIb30BAHUEM NOPTaTUBHBIN CKOH
CHCTEMBI aKa/IeMHIECKUX KOMITBIOTED, JKpaH, | pabote
(MomaneHbIHA BepCHid aKaJleMU4ecKasi BepcHs
aHaIM3) MPOTrPaMMHOTO HCTIONIE3yEMOT0
obecrieueHust MIPOTrPaMMHOTO
obecrieueHus
Kontpons
Hroro: 18 | 18 | 34 74

66




5. Kputepum u HOpMBbI TEKylIIero KOHTPOJISI H MPOMEKYTOYHOM aTTeCTALIUH

@opMbI TEKYLIET0 KOHTPOJISI

YcaoBus aonycka

Kputepuu 1 HOpMbI OLIEHKHU

Brinosinenue u 3ammra oT4€ra o
nabopaTopHoOi paboTe 1o
nonpaszneny 1.2

Bremonaenune u 3ammTa oT4éTa 0
nabopaTopHOi padboTe 1o
noapazaeny 2.1, 2.2

Brimonnenune
COOTBETCTBYIOLIEH
nabopaTopHOM pabOTHI U
HaJu4yue oT4EéTa O
MPOJICIIaHHOM paboTe B
pexkoMeHyemoit popme

PaboTh! orieHuBaroTCs o OMHApHOI cucteMe (oTpaboTaHa/ He oTpaboTaHa).
Kpurtepuu oreHKu:
® JIOJJHOTA U TOYHOCTH BBLIIIOJIHCHUA HpaKTH‘-IeCKOﬁ pa6OTBI;
® COOTBETCTBHE BBITIOJIHEHHOM Pa0OTHI BHIIAHHOMY 3a/IaHHIO;
cOpPMHUPOBAHHOCTH HABBIKOB PA0OTHI C POTPAMMHBIM 00eCIIeueHHEM
(OHCHI/IBaeTCSI IIpH TOMOIIH BBINIOJIHCHUA MAruCTpaHTOM aHAJIOTHYHOI'O
TECTOBOTO 33/[aHMs B IPUCYTCTBUH MPEIoIaBatelis B uHTepderice
UCII0JIb3YEMOI'0 IPOrPAaMMHOT0 00ECIICUCHMs)

BrinoiHenne u 3ammra OTYETa O
MIPaKTUYECKOU pabote 1o
noapaszaeny 1.3

Brimmonnenne u 3amumra oTdéTra O
MPaKTUYECKOU pabore o
noapazaeny 2.4

BrinonHenne u 3ammra OTYETa O
MIPaKTUYECKOU pabote 1o
noapaszaeny 2.5

Brimosnenue w 3ammra OT4€Ta O
MPAKTUYECKON pabote o
noapazzaeny 2.6

Brinosninenue
COOTBETCTBYIOLIEH
IIPAKTUYECKON pabOThI U
HAJINYUE OTYETA O
MpoJIeJIaHHOM padoTe B
pexoMeHryemon hopme

PaboThI orieHnBarOTCs 110 OMHAPHOM crcTeme (oTpaboTaHa/ HEe oTpaboTaHa).
Kpurepuu onenku:
® [IOJIHOTA U TOYHOCTb BBIMOJIHEHHS TPAKTHYECKON pabOThI;
® COOTBETCTBHE BBIOJIHECHHOW paOOThI BBIJAHHOMY 33JIaHHUIO;
® copMHUPOBaHHOCTH HABBIKOB PabOTHI C TPOTPAMMHBIM
obecrieyeHreM (OIICHUBACTCS IIPH TOMOIIIN BITOJIHEHHSI
MarucTpaHTOM aHaJOTHYHOT'O TECTOBOTO 33JaHUS B
MPUCYTCTBHUH MPENOIaBaTeNs B UHTEpeiice NCIOIb3yeMOro
MPOrPaMMHOTO 00eCIIeUeHHS)

dopma npoBeaeHUs

YcaoBus nonmycka

Kpurepuu u HOpMBbI OLIEHKH

MPOMEKYTOYHOM
arTrecranmmu
3auér 1o TeopeTH4ecKoMy | BeimonHeHne BCEX «3a4YTEHO» ITonnmanne Marepuana Kypca:
MaTepualy JMCHUIUIAHBI npeaAyCMOTPCHHBIX ® TI'pPaMOTHO, C NOHMMAaHHMEM, OTBE€YACT Ha
IIPAKTHYECKUX pabor c BOIIPOCHI o TEOPETHYCCKOMY
OIICHKOW «O0TpaboTaHa» Marepuany, OPUEHTHUPYETCS B

TCPMHUHOJIOTUN KYpCa, OpUCHTUPYCTCA B
CIIPpaBOYHBIX MaTepHUajliax

«HE 3a4TCHO HenocrarouHoe moHMMaHuEe MaTepHrasa Kypca:




TCPACTCA B TCPMHHOJIOTMU KypcCa, HC
OpPUCHTHUPYCTCSA B OCHOBHBIX IIOHATHUAX,
3aTPpYyAHACTCA IIPpU OTBETC HaA BOIIPOCHI,
HC MOXCET BCCTH I‘paMOTHHﬁ Juajior 1o
3aJadyamM n npo6neMaM,
paccMaTpruBaACMbIM B JUCIUIIINHEC
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

OTCYTCTBYIOT 10 Y4EOHOMY IIJIaHY

7. IlpumepHasi TeMaTMKa NHCBMEHHBIX PpadoT (KYpcoBbIX, pedeparos,
KOHTPOJIbHBIX, PACYETHO-TPAGUYECKUX H AP.)

Pedepar. Ilepeyens Tem:

Tema 1. IIyTu noBeIlIeHUS] Kau€CTBA U TPOU3BOIUTEILHOCTH MPOESKTUPOBAHUS HA
OCHOBE HCIOJIb30BaHust DBM

Tema 2. CAIIP xak 0O0BEKT IPOEKTUPOBAHUS

Tema 3. CoctaB u ctpykrypa CAIIP

Tema 4. Bunsr o6ecnieuenust CAIIP

Tema 5. Texunueckoe obecnieuenne CAITP

Tema 6. [Iporpammuoe obecnieuenue CAIIP

Tema 7. CAIIP B KOMIBIOTEPHO — HHTETPUPOBAHHOM MIPOU3BOICTBE
Tema 8. CrucreMHOE NPOESKTUPOBAHUE U CTPATETUN ITPOEKTUPOBAHHUS
TEXHOJIOTUYECKUX MPOLIECCOB

Tema 9. CrucreMHOE NPOEKTUPOBAHUE TEXHOIOTUYECKUX MPOLIECCOB
Tema 10. Ctpareruu npoeKTUPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB
Tema 11. TaObnuunbIe MOAEITH

Tema 12. CeTeBble MOJETH

Tema 13. [lepecTaHOBOUYHBIE MOJETHN

Tema 14. Tunossie pemienns B CAIIP TexHOIOrMYeCKUX NpoLeccoB
Tema 15. Buasl THIIOBBIX pemieHUn

Tema 16. TunoBble TEXHOJOTUYECKUE MTPOLIECCHI

Tema 17. [ pynnoBbie TEXHOJIOTHYECKUE MPOLIECCHI

Tema 18. Metoauku aBTOMAaTU3UPOBAHHOTO MTPOCKTUPOBAHUS TEXHOIOTHYECKUX
MIPOIIECCOB

Tema 19. Metoa npsMOro npoeKTUPOBaAHUS

Tema 20. Meton ananuza

Tema 21.Meton cunre3a B CAIIP TeXHOJIOrMYECKHX MPOLECCOB

Tema 22.CuHTe3 MapIpyToB 00pabOTKH TOBEPXHOCTEH

Tema 23.CuHTE3 NPUHIUITHAIBHON CXE€MbI TEXHOJIOTHUYECKOTO MPOoIecca
Tema 24.Cunte3 MapiipyTa 00pabOTKU AeTaIu

Tema 25.CuHTe3 cOCcTaBa U CTPYKTYPHI ONepanui

Tema 26./lopaboTka TEXHOJIOTHYECKOTO Mpoliecca U opopMileHUEe TOKYMEHTAIUN
Tema 27.0nTumu3zanus Texnojgornyeckux mnpouecco B CAIIP TII
Tema 28.CtpykrypHas ontumuzanus TII

Tema 29.IIpennpoekTHas ONTUMHU3AIMS MOJICTIH 00BEKTA

Tema 30.011¢HOYHBIE MATPUIIBI

Tema 31.Mudopmanmonnstit hoHa u ero opranuzaius Ha 9BM

Tema 32.01H0CTOpOHHNE TAOJIUIIBI (MATPHUIIBI) pEIICHUI

Tema 33./[ByxcTopoHHUE TaOIUIIBI (MATPHUIIHI) PEIIICHHIA



Tema 34. AnropurmMuyeckrie TaOIUIBI PEIICHUI

Tema 35.Ta0nuub! (MaTpUIBI) COOTBETCTBUI

Tema 36.JIornueckue TabauIBl (MAaTPULIBI) COOTBETCTBUI

Tema 37.0cHoBHBIC TpeOOBaHMSI, MPEABABIIEMBIE K 0a3aM JaHHBIX

Tema 38.0OcHOBHBIE OHATHUS U OCHOBBI TPOSKTUPOBAHUS 0a3 JaHHBIX

Tema 39.JIunrsuctuueckoe ooecneuenne CAIIP TexHOMOTHYECKUX MPOIIECCOB
Tema 40.513p1KM MPOSKTUPOBAHUS, TOCTPOCHHBIC HA 0a3e Kiiaccudukanuu

Tema 41.513b1k1 17151 AMATOTOBOIO MPOSKTUPOBAHUS TEXHOJIOTHYECKUX MPOIECCOB
Tema 42.513b1kM 00BEKTHO-OPUEHTUPOBAHHOTO MOJICTUPOBAHUS

8. Bompocs! Kk 3auery

B uém 3axmrouaercs meton Herotona?

B uém 3akmtouaerca meton Lltepmepa?

Bunasr o6ecieuenuss CAE-cucrem

['panuentHsie MeTonbl pemenust CJIAY.

Hrepaunonnsie MeTo bl pemienus CJIAY.

Kakum oOpazom ocyiiecTBisercs: pa3OueHne KOHCTPYKIIMM Ha KOHEUHBIE

AIIEMEHTHI?

7. KakoBbl OCHOBHBIE XapaKTEpUCTUKH MaTepuaia, HEOOXOJUMbIE MpHU
JIMHEMHOM CTaTUYECKOM pacuére?

8. Krnaccudukanys KOHEUHBIX 3JIEMEHTOB, IPUMEPHI.

9. MeTtoa KOHEYHBIX 3JIEMEHTOB B (DOpME METO/1a TIEPEMEIICHHH.

10.Metoap! AucKpeTu3anuu GyHKITHA.

11.MKD3 B popme meToa Cul.

12.Ha3oBuTe OOmMiA TMOPSIOK CTATUYECKOTO JIMHEHHOTO TPOYHOCTHOTO
pacyéra KOHCTPYKIUH.

13.0OcnoBubie Gpynkiun CAE-cuctem

14.0cobeHHOCTH 3a/laHKs KOHTAKTOB B MOJIaJTbHOM aHAJIM3E.

15.TTonsitue CAE-cucteMbl

16.[TocnemoBarenbHOCT MOJANbHOTO aHanmu3za npu  nomomm  ANSYS
Workbench.

17.Pe3ynpTaThl  CTaTHYECKOTO pacuéra HaNpsHKEHHO-IE(POPMUPOBAHHOTO
COCTOSIHUS.

18.Pemenue cucTeM JIMHEHHBIX alreOpandecKnX ypaBHEHUN MeTo10M [ aycca

19.Pemienne CJIAY metogoM Xomenkoro.

20.CpoiicTBa MarepHalia TpPU  CTATHUYECKOM  pacuére  HampsHKEHHO-
ne(opMHUPOBAHHOTO COCTOSTHUS.

21.CocraB CAE-cucTeM Kak CUCTEM aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS

22.Uto0 wu3 cebs TpeAcTaBIsIeT MOJACIb MEXaHUYECKOWM CHUCTEMBI ¢
COCpPEIOTOYEHHBIMU TTapaMeTpaMu’?

23.Uto Takoe KBaApAaTHYHBIA KOHCYHBIM »djeMeHT? B 4éM otimume oT
JUHEUHOTO?

24.Yt0 Takoe MaTeMaTuyecKasi MOJIeJIb CUCTEMbI?

25.Yt0 Takoe MaTpuIla )KECTKOCTH 3a/1a9n?

SokowdE
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26.YT1o Takoe MaTpula )KECTKOCTU CUCTEMBI?
27.YTo Takoe moctiporeccop?
28.Yto Takoe mnpemnporeccop?
29.Yto Takoe pemiaTesin?

aTTecTaluy 00y4alouUXCcs MO ANCIHUIJINHE

9.1. lacnopT (poHAA OLIEHOYHBIX CPEJICTB

9. ®oHI OUWEHOYHLIX CPEICTB /Js1 NPOBeJeHUS TPOMEKYTOUYHOM

Kon
Ne i/ KonTposmpyembie pa3aesibl KOHTPOJIMPYeMOM HaumenoBanue
(TeMBbl) TUCHUNIHHBI KOMINeTeHIuH (MJIu OLICHOYHOI0 CPeACTBA
ee 4acTH)
1 TeopeTnyeckne OCHOBBI
MOJIETTUPOBAHUS CHCTEM C
COCPENOTOYEHHBIMU
rnapameTpamu. 3HaKOMCTBO C OIIK-3 Pedepar
uHTEepeiicoM MporpaMMHOTO
obecrniedeHus i CXeMHOT0
MOJIETTUPOBaHUS
2 Tpenunr padotel ¢ CAE- Pedepar, JlabopaTopHas
cuctemMoii. BeimonHeHne pabora 1:
IIOCTPOEHHUS MATEMATUYECKOU OIIK-3 «Kunemarnueckuit
MOJIETIN U €€ PeLeHUE aHaJIu3»
YHCICHHBIMU METOJIAMU
3 Teopernueckue OCHOBBI Pedepar, JlabopaTopHas
BBIYMCIIUTEIIBHON MEXaHUKHU pabota Ne2: «OcHOBHBIE
WuTepodeiic mporpaMMHOTo OIIK-3 npuemMsl paboThl B
obecrieueHus Jj1sl pacuéToB C cucteme KOMITAC»
ncnonbszoBannem MKO
4 OTyer 1o MPaKTHUYECKOM
paboTe «ABTOMAaTHU3AIIHS
CuiioBbIE IPUBOIBI
TEXHOJIOTHYECKON OCHACTKHU [K-11 paspacoTkn
craKkos ¢ UMY TEXHOJOTHYECKHIX
MIPOLIECCOB U3TOTOBJICHUS
15631 (1071708
) CranuoHapHbIi TEIJIOBOU OT4er 1o npakTu4ecKou
aHanu3 paboTe «ABTOMAaTHU3AIIMS
Cratuueckuii pa3paboTku
KOHCTPYKLIMOHHBIN aHAJIN3 MK-11 TEXHOJOTHYECKHIX

Amnanun3 cBoOOJHBIX
MeXaHMYECKUX KOJIeOaHUH
DJIEMEHTA TEXHOJOTHIECKON
CUCTEMBI (MOJATbHBIA aHAJIN3)

MPOLECCOB U3TOTOBJIECHUS
1569 () 070505

9.2. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH UHbIE MATEPHUAJIbI, HCO0OX0AUMBbIE
JJIS OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepu3yuux 3Tanbl GopMupoBaHHUs KOMIIETEHIUI B Ipolecce
0CBOCHHS 00pa30BaTeIbHON MPOrpaMMbl
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» KommiekT 3anpanuii 1is1 J1abopaTopHBIX padoT

JlabopaTtopHnasi padora 1: «KunemaTuueckuii aHaJIN3)
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10

.'j: '-":'.p' A

O o= v

1. Tpoexmopum %
2 mo %00 L (el
3w xod E el
i Tpatpue %, |l

! / | 3 mix eod (e
| & Tpogus =)

oy

w1 5 Tpaux it

e
2. | poduk er.

Heab 3aHATHSA: TPOBECTH KUHEMATUUECKU aHAJIU3 MEXaHU3Ma
2. AJITOpUTM BBITIOJIHEHHUSA JTA00PATOPHOH padoThI
OnpenenuTs:

1) TpaekTopHI0 aOCOTIOTHOTO ABUKEHUS 33JaHHON TOUYKH;

2) aMIUIUTYly OTHOCUTEIILHOTO NEPEMEILIECHNUS;

3) aMIUIUTYyly YIJIOBBIX IIEPEMELICHMUIA;

4) mocTpouTh rpaduk 3aBUCUMOCTH OTHOCUTEILHOTO MEPEMEIICHNUS;

5) moctpouTh rpaduK 3aBUCUMOCTH JINHEHHOM CKOPOCTH IIPU 3a/1aHHOM yacToTe
BpaIlleHUs1 KPUBOIIIUIIA; OTIPEACITUTh MAaKCUMAIbHOE 3HAUCHNE JTMHEHHOMN
CKOpOCTH.

3. Oxkupgaemblii (¢) pe3yabrar (bl) - 3anoJHeHne GopMbI 3a1aHUS
dopma 17151 0pOpMIICHUS 3aJaHUS

Bapuanr 3aganus Ne
Puc.1 Cxema mexanuzma
Puc.2 Tpaekropus IBUKEHUS
Puc.3 Onpenenenne MakCUMalbHBIX YIJIa U IEPEMEIIEHUS 3BEHbEB MEXaHU3MA
Puc.4 3aBHCUMOCTB NTOJIOKEHHSI KaMHS OT YIJIa IOBOPOTA KPUBOIIMIIA

Puc.5 IlocTpoeHune 3aBUCUMOCTH CKOPOCTH OT BPEMEHU
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JlabopaTtopHasi pabora Ne2: «OcHOBHBbIE IpHeMBbI padOThI B CHCTEMe

KOMIIAC»

Bapuantsl 3a1aHuii

@ ol < @ K
= | et ]
|
= = - -I -
' i J( Y
1 ] 1 r
b | 7 =
B ) I I J.'I {.
[ - i" . L i - - _— JRS N
T N : N
B} i K |
NN R
i:l_: 'Irl
T | &
Ne| O| 1|2 (3|4 |5|6]|7]|8]|9 Mar-n | o, Mlla BapuanTsr
D,[40 |48 |44 |52 |60 | 65|56 | 70| 75|80
Craisb 20 410 01,03,05,07,09
D,[30]|38 (3442|5054 |44 |60|65|70
D; 2025|2428 |36 |42 |32 |44 |48 |50 02,04,06,08,20,
Crainb 45 600
b |8 (12(10(14 (16|18 | 8 |12 |12 | 8 22,24,26,28
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I, |16 |18 |17 20|22 241816 20| 22
Crams 60 | 680 | 11,13.15,17,19
L|5|716|5]|7|6|5]|8]10]12
L| 816 |10[/10]| 8 | 8 | 16|18 14| 14
Crams 35| 530 |101214,16,18
L | 4855546068 70]|60]65]70] 75
R|13[18 15|19 25|26 |15 17|20 | 21
Crams | 2o | 212325 27.29
S 0.03 0.05 008 | 004 |20XI'CA

Lesb 3aHATHA: IPOBECTHU IOCTPOEHHUE MOJIENN (PaCOHHOTO pe3lia
2. AIropurM BBINIOJIHEHUS JIA00PATOPHOI padoThI

[TocTpouTs:

1) Mozens AeTany;

2) 3CKH3 PEKYIIEH KPOMKH,

3) 3a/IHIOK0 MOBEPXHOCTh HHCTPYMEHTA,
4) 5CKU3 MPOCTPAHCTBA JUISI CXOJIa CTPYIKKH;

5) roToByr0 Mojieb (pacOHHOTO pe3lia.

3. Oxxunaemblii (¢) pe3yabTat (bI) - Gaitier KOMITAC-Coopku (*.a3d) u

KOMITAC-/Ieraneii (*.m3d) ¢ roToBOM MOJIE/IbIO pe3iia U BCEMHU

BCIIOMOI'aTCJIIbHBIMHU ITIOCTPOCHUSMMU.
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KoMiuiekT 3aqannii il NPaAKTHYECKUX PadoT

Tema: «KABTOMaTH3aIUs Pa3pad0TKH TEXHOJIOTHYECKUX NMPOLECcCOB
HM3rOTOBJICHUSA U3eJINi»
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1. Hess 3anaTusi: GopMUpPOBaHHUE MPAKTHUECKUX HaBBIKOB co3nanust CAD-
MOJIeTTN M3/IeTUs Ha 0a3e pa3inyHbIX BAPHAHTOB MOJICITHPOBAHHS.



2. AJITOPUTM BBINOJIHEHUS IPAKTHYECKOT0 3a1aHMS

1. BeiOpaTh u3enue mo BapuaHTy.

2. Coznate CAD-monens u3aenus Ha 6a3e ornepaluy BeITITHBAHUS
3. Coznate CAD-mogens uzaenus Ha 6a3e oneparyii BpameHus u
MPOTATUBAHMS 110 CCUYCHUSAM

4. Coznate CAD-Monenp u3aenus Ha OCHOBE TTIOBEPXHOCTHOTO
MOICITUPOBAHUS

5. Coznates CAD-monens usnenus Ha 6a3e crpareruii 3D cMmemnieHus.
[IpenctaBuTh pe3yabTaThl MOJICTUPOBAHMSI.

3. Oxxunaemblii (e) pesyabrar (b1): CAD-Moaenu u3nenuii B COOTBETCTBUU C
BBIJIAHHBIM BAPUAHTOM 33JIaHHUS.

IIpoueaypa oueHuBaHusA
[IpoBepka COOTBETCTBUSI pE3yIbTATOB MPAKTUUECKON pabOThl 0XKHIaEMOMY
pe3yJbTaTy B COOTBETCTBUHU C KPUTEPHUSIMU OLCHKHU.

Kpurepuu oneHnku:

- OLIEHKA «3a4TEHO0)» BBICTABIIAETCS CTYACHTY, €CJIM MPAKTHYECKUE padOThI
BBIIIOJIHEHBI B TIOJIHOM 00BEME B COOTBETCTBUU C 3aJJaHUEM, HE COJEPIKUT
CEpbE3HBIX OMMOOK U OTKIOHEHHI;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISICTCA CTYACHTY, €CIIH MPAKTHYECKHE padOThI
BBIIIOJIHEHBI HE B TIOJTHOM 00BbEME, HE COOTBETCTBYET 3aJaHUI0, COJIEPKUT
CEpbE3HbIE OLUMOKN U OTKIOHEHHS.
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10. O6pa3oBaTejibHbIE TEXHOJIOTHH

[Tpu M3y4eHHUH IUCUMIUIMHBI HCTIOJIB3YETCS TEXHOJIOTHS JUCTAHIIMOHHOTO
oOyJeHus.

Hns  >ddexTuBHOrO  M3y4YeHHsS  JAUCHUIUIMHBL M pealu3aluu
KOMITIETEHTHOCTHOTO TOJX0/a MPEeIyCMOTPEHO UIMPOKOE HCIOJIb30BAHUE B
y4eOHOM TMpollecce AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHIA
(ceMMHapOB B JHAJIOTOBOM pEXHME, TUCKYCCHM, B TOM YHCIE TPYIIOBBIX,
pe3yabTaTOB PabOTHI CTYIEHYECKUX HCCIIEIOBATENBCKUX TPYMI, B COUYETAHUU C
BHEAyIUTOPHOM  paboTtoii ¢  wenpto  (GopMHpOBaHHMS M Pa3BUTHUS
npo(ecCHOHANBPHBIX HaBBIKOB oOywatoniuxcsa. [lpu peanuszanuu JUCHHUILTAHBI
UCTIONB3YIOTCS ClIeaytomne o0pa3oBaTeIbHbIC TEXHOJIOTHH:

Pazoen 1 «Cxemnoe Mmoldenuposanue mexXHUYECKUX CUCMEM HA
MAaKpoypoeHe»- TEXHOJIOTHsS KOHTEKCTHOro oOyuenms. Ilpeamomaraer cucremy
TUIAKTHIECKUX (POpM, METOJ0B W CPEJCTB, HANpaBjCHHAs Ha MOJCIUPOBAHUC
cojiepkanue Oyaymiel nmpodecCHOHAIBHOM ACATEILHOCTH CreuaanucTa. MeTo sl
oOy4eHHUs TPEIoIaraloT aHaIM3 KOHKPETHOTO KOMITBIOTEPHOTO MOJICIMPOBAHMS
TEXHUYECKUX CHCTEM

Pazoen 2 «Mooenupoeanue c¢ ucnoav3oeanHuem memooa KOHEUHbIX
INIEMEHMO6»- TEXHOJOTUS KOHTEKCTHOTo oOydeHwms. Ilpeamonaraer cucremy
TUAAKTHYECKUX (OPM, METOJOB WM CPEICTB, HANpPABJICHHAs HA MOJCIMPOBAHUC
coneprkanre Oyaymeld mpodecCHOHATBHOU MEATeTbHOCTH CIeIuaanucTa. MeTo b
OOy4YeHHs TPEATNOAraloT aHaJIN3 KOHKPETHOTO KOMITBIOTEPHOTO MOJCIUPOBAHUS
TEXHUYECKUX CHCTEM, MHPOPMAIIMOHHOE MOJICITHPOBAHHUE.
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11. YueOHO-MeTOAMYeCKOE o0ecnieYeHre TUCHUILTHHBI (Y4eOHOro Kypca)

11.1. O6s13aTesibHAA JIUTEPATYypa

Ne
n/n

bubauorpaguyeckoe onucaHue

Koaun4yecTBO B
ouoJIHOTEKE

Tun (y4yeOHHNK, yueOHOe
nocooue, yue0Ho-
MeToauYecKoe mocoomue,
NPAKTHKYM, AP.)

boes B. JI. KomnbrorepHoe MogenupoBaHue
[DnexTpoHHbIi pecypc] : [Kypc nekmuii] / B.
J. boes, P. I1. Ceimryenko. - 2-¢ u3., ucmp. -
Mocksa : MIHTYUT, 2016. - 526 c. : uin.

9bC

KYpC JIEKIUI "IPRbooks"

Bacwkun K. 5. KomnerotepHoe
MOJICJIMPOBAHUE PEKYIIIETO HHCTPYMEHTA
[DnekTpoHHBIN pecypc] : IIEKTPOH. yueO.-
Metoj. mocooue / K. f. Bacekun ; TI'Y ; Un-
T MalIMHOCTpoeHHus ; kad. "ObopynoBanue u
TEXHOJIOTMM MAIIMHOCTPOUT. mp-Ba'. -
Tonpsartu : TT'Y, 2015. - 81 ¢. : ui. -
bubmuorp.: c. 80-81. - ISBN 978-5-8259-
0910-3.

Penosuropuii

yueOHoe rmocobue TCY

I'ymepoB A. M. MaremaTtuueckoe
MOJIETTUPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX
MIPOIIECCOB [ DIIEKTPOHHBIHN pecypc] : yueo.
nocobue / A. M. I'ymepos. - U3x. 2-e,
nepepad. - Cankr-IlerepOypr : Jlans, 2014. -
176 c. : un. - (Y4eOHUKY AJIs BY30B.
CrenuanpHas muteparypa). - ISBN 978-5-
8114-1533-5.

yuebHoe rocodue ObC "Jlanp"

11.2. /JonoqHMTEeNbHAS JUTEPATYPA U y4eOHble MaTepHaJbl (ayauo-,
BH/1€0TIOCOOMS U JIP.)

e ¢pona HayuyHoi oubmmorexku TT'Y:

Tun (yueOHuK, ydyeOHOE
nocooue, yueOHoO-

Ne KouaunyecTBO B
bubimorpaguyeckoe onucanue MeToau4YecKoe mocooue,
n/n onodanorexe
NPaKTHKYM, ayIHO-,
BU/1€0NI0CO0OMS U IP.)
Tynux H. B.

KomnbroTepHOe MOIETTMpPOBaHNE
[DnexTpoHHEIH pecypc] : yaeObHoe mocodue /
H. B. Tynuk. - Caparos : By3osckoe
obpazoBanme, 2013. - 230 c. : wi. - (Briciree
oOpasoBaHme).

yuebHoe mocobue 3BC "IPRbooks"
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Tun (yueOHuK, yueOHOe
nocooue, yueOHo-

Ne KosmuectBo B
u/n bubaunorpaguyeckoe onucanue MeTOoAnYeCcKoe nocoodue, OO IHOTeKe
NMPaKTHKYM, Ay IHO-,
BH/1€01I0CO0US 1 P.)
[lopunes C. B.
KomnbroTepHOe MOIETTHPOBAHNE
¢dbuzmveckux nporeccon B nakete MATLAB
[DnekTponHbIi pecypc] : yued. mocodue / C. " "
2 B. HongHeB. - IE)ISI[?II;-G, I/i:qr{p. - CaHkT- yuebnoe nocobue IBC Mlank
[letepOypr : Jlanb, 2011. - 727 c. : un. -
(YaeOnuku aiisa By3oB. CrneruaibHas
nmuteparypa). - ISBN 978-5-8114-1063-7.
Marematnueckoe
MOJICTTMPOBaHNE [ DJIEKTPOHHBINA pecypc] :
3 |yueb. mocobue / JI. A. Kopobora [u ap.] ;
Boponexckuii roc. yH-T HHK. TEXHOJIOTUH ; yuebHoe ocobue 3BC "IPRbooks"
[Hayu. pen. JI. A. Kopo6oga]. - Boponex :
BI'VUT, 2017. - 112 c. : un. - ISBN 978-5-
00032-247-5.
Axmanues ©. I
MareMaTHYECKOe MOJICIIMPOBAHNE U METO/IbI
ONTUMU3ALNHY [ DIIEKTPOHHBIN pecypc] :
4 |yue0. mocobue / @. I'. Axmanues, P. M. yuebHoe rmocodue 3BC "IPRbooks"
['unbdanos ; KazaH. roc. apXut.-CTpOUT. yH-
T. - Kazans : KI'TACY, 2017.-179 c. : uin. -
ISBN 978-5-7829-0534-7.
e ipyrue GoHbI:
Mecro
Tun (yueOHuk, yuedHoe XPAHCHUI
(MeTOAUYECKHIT
e nocodue, yuedHo- caBuHeT
/i Bbuboanorpaguyeckoe onucanmne MeToaH4YecKoe nmocooue, Kadeapsi,
NMPaKTUKYM, ayTHO-, ropockue
BH/IEONOCO0MS U AP.) SBIMOTeKH 1
Ap.)
3ot0B, A. B. Peanuzanus CAD/CAM-
MoJIeTTMpoBaHus Ha 6aze (hpezepHOU
1 [MammHEI Roland MDX-20 : DnektpoHHOE Ve6Hoe Hocobie Penosuropuit
yue0.-MeTo 1. mocobue / A B. 30T0B. - Ty
TompstTh : U3-B0 TI'Y, 2016. — 1
ONTHUYECKUU JTUCK.
) BacbkuH, K4 Kommeroteproe| YueOHO-MeToaudeckoe | Penosutopuit
MOJIEJIMPOBAHUE PEXKYIIETO WHCTPYMEHTA: nocodue Ty
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http://dspace.tltsu.ru/browse?type=author&value=%D0%97%D0%BE%D1%82%D0%BE%D0%B2%2C+%D0%90.+%D0%92.
http://dspace.tltsu.ru/handle/123456789/2937
http://dspace.tltsu.ru/handle/123456789/2937
http://dspace.tltsu.ru/handle/123456789/2937
http://dspace.tltsu.ru/browse?type=author&value=%D0%97%D0%BE%D1%82%D0%BE%D0%B2%2C+%D0%90.+%D0%92.

MecTo
XpaHeHus
Tun (y4yeOHNK, yueOHOe p N
nocooue, yueoHo- (meTomeckuii
Ne ¥ Ka0uHeT
u/ bubauorpaguyeckoe onucaHue MeToAn4YecKoe nmocooue, Kaheapbi
NPaKTHKYM, ay/U0-, ropouncll)m;
BH1E€0II0COOHNSA U AP.
e p-) OMOJIMOTEKH H
Ap.)
PIIEKTPOHHOE y4eOHO-METOIUIECKOE
nocobue / K.51. Bacexkud. — Tonesarrtu: Usn-
Bo TI'Y, 2015.
COI''TACOBAHO
Jupexrop Hay4yHOI OUONIHOTEKN A.M. AcaeBa
(noonucs) (U.0. Pamunus)
« » 20 T
MII
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11.3. Ilepeuenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKAMOHHOM
cetu ""UnTepuer"

1. Google Scholar — mouckoBas cucTeMa MO Hay4HOW JMTeparype. Brirouaer crathu
KPYIHBIX HAYYHBIX M3/1aTEJIbCTB, APXUBBI MPEIPUHTOB, MTyOIMKALMN HA CaliTaX YHUBEPCUTETOB,
HAy4YHBIX OOILECTB U APYTUX HAyYHBIX OpraHu3auuii. Mmer craTteu, B TOM YHCIE U HA PYCCKOM
s3pIke. UTO HE MajOBa)XHO, PACCUMTHIBACT MHJEKC IHUTUPOBAHHS IMyONMKALUMN U TIO3BOJISET
HAXOJUTh CTAaThH, COAEPIKAIINE CCHUIKU Ha T€, UTO YXKe HalICHBI.

2. Poccuiickas rocynapcrBennas oudnuoreka (PI'B), r. Mocksa — http://www. rsl.ru.

3. Nadopmanmonnas cucrema "EnuHoe OKHO nocTymna K oOpa3oBaTelbHBIM pecypcam"
co3mana mo 3aka3zy denepanbHOro areHTcTBa Mo oOpaszoBanuto B 2005-2006 rr. Ha nmanHbIN
nepuon B Ob yxe cobpano 6osee 11 Thic. ydeOHBIX MaTepHaIOB pa3lW4yHbIX By30B Poccun. B
OK — 6onee 30 Teic. onucanui, a Tak xe ecTh "I'moccapuit" u pasnmen "Cucrema HoBocTel" MO
HA3BaHHOM TeMaTHKE. OJTO YHUKAJIbHBIM 00pa3oBaTeNbHBIA MPOEKT B PYCCKOSI3BIUHOM
WNurepnere. IlomHBIA A0CTyn KO BCEM pecypcaM, BKIKOYas ITOJHOTEKCTOBBIE MaTepHUallbl
OMONMMOTEeKH, TMPEAOCTaBIsIeTCs BCEM  MOJB30BAaTeIsIM B CBOOOJHOM  pEXUME  —
http://window.edu.ru.

4. UntepHer-OMOnMMoTeka  0Opa3oBaTelbHBIX  HM3/JaHUN, B  KOTOpPOH  CcOOpaHbI
JJIEKTPOHHBIE YYEOHUKH, CIIPAaBOUYHbIE M yueOHbIe MOCOOUs. YOOHBIM MOUCK MO KIHOYEBBIM

cJI0BaM, OT/ENIBHEIM TeMaM M oTpacisiM 3Hanus — Nttp://www.edulib.ru

11.4. IlepeyeHb NPOrpaMMHOIo o0ecne4eHnst

Ne HaumenoBanue I1O KouaunyecTBo PexBu3uTHI 10r0BOpa (1aTa, HOMEP,

n/n JIMLIEH3 Ui CPOK e CTBHUSA)

1 Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpok
JeiicTBuUs - 6eCCPOUHO

2 Office Standart 1398 Horosop Ne 727 ot 20.07.2016r., cpok
JecTBHS - GECCPOUHO

3 Komnac 3D 250 Jorosop Ne 652/2014 ot 07.07.2014
beccpounas

11.5. Onmucanue MaTepUAJIbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMOW JIsi
OCYNIeCTBJIEHHs 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIINHE (MOTYJII0)

HaumeHoBaHue
000py/10BAaHHBIX
y4eOHBIX 5
~ 3]
Ka0HHETOB, . = g =
. DakTHYECKHH aapec - =i
Jaboparopuid, Ilepeuenn 2 o 5
Ne Y4eOHBbIX Ka0OMHETOB, = S =
MAaCTePCKHUX H Ip. OCHOBHOI'O N o =
n/n Jiaboparopwuii, =) = Z
00bEeKTOB ISt 000py10BaHUA S =
MAacCTepCKHUX U ap. = S =
NPOBeJIeHUs = = 8
NPAKTHYECKUX H =
J1a00paTOpPHBIX
3aHATHH
1 YueOunas ayautopusi | Cton 445020, Camapckast 71,5 66
JUISL TIPOBEJICHUS MIPENOIaBaTeIbCKUH, | 00JI., T. TONBITTH, YII.
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http://window.edu.ru/
http://www.edulib.ru/

n/n

HaumeHoBaHue
000py/10BAHHBIX
YueOHbIX
Ka0MHETOB,
Jaboparopuid,
MaCTepPCKUX U Ap.
00LEeKTOB 15
NMPoBeIeHUs
NPaKTHYECKUX U
J1adopaTOpPHBIX
3aHATHH

Ilepeuenn
OCHOBHOT'0O
000py10BaHUSA

DakTHYECKH ajJpec
yueOHbIX Ka0MHETOB,
Jadoparopuid,
MAacCTepCKUX U ap.

2

IInomaanb, M

KoaundecTBO
MOCATOYHBLIX MECT

3aHATHI
JIEKIUOHHOTO THIIA.
VYyeOHas ayauTopust
JUIS IPOBEJICHUS
3aHATHI
CEMHHApPCKOT0
Tumna. YuebHas
ayTUTOpUS IS
KypCOBOT'O
MIPOEKTUPOBAHHUS
(BBIMIOJTHEHUS
KYPCOBBIX padoT).
VYyeOHas ayauTopust
JUIS IPOBEICHUS
TPYNIOBBIX U
WHIUBUAYaIbHBIX
KOHCYJIbTALIU .
VYyeOHast ayruTopust
JUIS IPOBEJICHUS
3aHATUM TEKYIIETO
KOHTPOJIS U
IIPOMEKYTOUHOU
arrectanuu. (E-309)

CTOJIbI YYCHHUYCCKUC
JIByXMECTHBIC
(MOHOOJIOK) , CTYII,
JIOCKa ayJIUTOPHAs
(memnoBasi), kadenpa,
MIPOCKTOP, IKPaH,
nporeccop

benopycckas, 16B

KomnbrorepHsiit
Kiacc. YueOHas
ayTUTOPUS IS
MIPOBEACHUS
3aHATHHN
JICKIIMOHHOI'O THUIIA.
VYyeOHast ayauTopust
JUTSI TIPOBEICHUS
3aHATHHN
CEMUHAPCKOTO
THIa. YueOHas
aAyJIUTOPHS IS
MPOBEACHUS
1ab0paTOPHBIX
pabot. YuebHas
ayJIATOPHS IS
KYpPCOBOTO
MIPOCKTUPOBAHUS

KomnerorepHslit
CTOJI CTOJ
IIPENoAaBaTeIbCKUMN,
CTyJ JIOCKa
ayIMTOpHAas
(MernoBas), CTOJ
YYEHUUYECKUU.,
KOMITBIOTEPBHI.

445020, Camapckast
0011., r. TonmpsarTu, yi.
benopycckas, 16B

51,7

14
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n/n

HaumeHoBaHue
000py/10BAHHBIX
YueOHbIX
Ka0MHETOB,
Jaboparopuid,
MaCTepPCKUX U Ap.
00LEeKTOB 15
NMPoBeIeHUs
NPaKTHYECKUX U
J1adopaTOpPHBIX
3aHATHH

Ilepeuenn
OCHOBHOT'0O
000py10BaHUSA

DakTHYECKH ajJpec
yueOHbIX Ka0MHETOB,
Jadoparopuid,
MAacCTepCKUX U ap.

2

IInomaanb, M

KoaundecTBO
MOCATOYHBLIX MECT

(BBITIOTHEHUST
KYPCOBBIX paboT).
VYyeOHas ayauTopust
U1 IPOBEICHUS
TPYIIOBBIX U
WH/IUBUYaJIbHBIX
KOHCYJIbTALIUI
VYuebHas ayIuTopus
IUTSL TIPOBEICHUS
3aHATUH TEKyLIero
KOHTPOJIS U
MIPOMEXKYTOUHOU
arrecrauuu. (E304)

KomnbrorepHblit
Kacc. YueOHas
ayTUTOpHS ISt
MIPOBEACHUS
3aHATHI
JIEKIITMOHHOTO THIIA.
YyeOHast ayauTopust
JUTS TIPOBEICHUS
3aHATHI
CEMUHAPCKOTO
Tumna. YueOHas
ayJIUTOPHS IS
MPOBEACHUS
1a00paTOPHBIX
pabot. YuebHas
ayJIUTOPHS IS
KYpCOBOTO
MIPOCKTHUPOBAHHUS
(BBITIOJIHEHUS
KYPCOBBIX paloT).
Y4yeOHast ayauTopus
JUTS TIPOBEICHUS
TPYMIOBBIX U
WHIUBUTYATBHBIX
KOHCYJIbTALIUI
VYyeOHast aynuTopust
JUTSL IPOBEICHUS
3aHATHI TEKYIIETO

[TepenocHoi
MIPOEKTOP, IKPaH,
KOMITBFOTEPHBIN
CTOJI, CTOJI
MIPENO0/1aBaTeNIbCKUM,
CTYJI, JOCKa
ayJAUTOpHas, CTOJI
YYEHUYECKUI
nByxmecTHbIH, [TK

445020, Camapckas
0011, r. TonpsarTu, yi.
benopycckas, 16B

52,9

15

40




n/n

HaumeHoBaHue
000py/10BAHHBIX
YueOHbIX
Ka0MHETOB,
Jaboparopuid,
MaCTepPCKUX U Ap.
00LEeKTOB 15
NMPoBeIeHUs
NPaKTHYECKUX U
J1adopaTOpPHBIX
3aHATHH

Ilepeuenn
OCHOBHOT'0O
000py10BaHUSA

DakTHYECKH ajJpec
yueOHbIX Ka0MHETOB,
Jadoparopuid,
MAacCTepCKUX U ap.

2

IInomaanb, M

KoaundecTBO
MOCATOYHBLIX MECT

KOHTPOJISI U
MPOMEKYTOUHOMN
arrectaiuu. (E306)

KomnbrorepHblit
xiacc. Ilomemenue
TUISE
CaMOCTOATEIILHON
pabotel.  YuebOHas
ayIUTOPUS TUTSt
MIPOBEICHUS
3aHATHI
CEMHHApPCKOT0
THUTIA. YueOHast
ayuTOpUs JUTST
KypCOBOT'O
MIPOEKTUPOBAHUS
(BBITIOTHEHUS
KYpPCOBBIX  paboT).
VYyeOHast ayauropus
TUTST MIPOBEICHUS
IPYTIIOBBIX u
WHIUBUIYaIbHBIX
KOHCYJIbTAIIU .
VYyeOHast ayauropus
TUISt MIPOBEICHHUS
3aHATHUM  TEKYILIEro
KOHTPOJIS u
IIPOMEKYTOUHOU
arrecraimu. (I'-401)

Cron yUEHHUECKUii,
cryn, IIK c BeIxomoM B
CeTh MHTEPHET

445020 Camapckas
0071acTh, T. TONBATTH,
yn.benopycckas, 14,
no3uruys mo TIT Ne 48,
4 srax, (I'-401)

84,8

16

41




