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PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

KOMIIBIOTEPHOE MOJIEJIMPOBAHUE B MAILIMHOCTPOEHUU

110 HalIpaBJICHUIO NTOATOTOBKH

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEYHEHUE
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OYHasa1

Pacnpenesienue 4acoB IMCHUILIMHBI 10 CeMeCTPaM M BUAaM 3aHATHH (110

yueOHOMY ILIAHY)

KoanvectBo 3ET 4
Yacos no PYII 144
Buabl KOHTpOJIA B IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie KonTpoasnsie
ceMecTpax: NMPOEKTHI padoTsI (Ml:,af:::,:oﬁ
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5
NeNe cemecTpoB
1 2 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 4 4
Jlexuun 18 18
JlaGopaTopHbie 18 18
ITpakTHyecKne 34 34
KonrtakrHast paéora 70 70
Cawm. pabora 74 74
KonTpoan
Hroro 144 144
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PaGouass mporpamma coctaBiena Ha ocHoBanuu PI'OC BIIO/OI'OC BO u yuebGHOro miaHa
HanpaBjieHUuss MOAroToBkM  (cnenuanbHocTH) 15.03.05  KOHCTPYKTOPCKO-TEXHOJOTHYECKOE

o0ecrieuenne MAIIMHOCTPOUTCIBHBIX IPOU3BOACTB
(KOO U HAUMEHOBaHUE HANPABIeHUst N0020MOo8KU, cneyuanshocmu 6 coomeememesuu ¢ PI'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT

VYuyeOHas (paboyas) mporpamMma o100peHa Ha 3aceiaHuu Kadeapbl OTMII
(npotokomn 3acemanust Ne 9 or« 30 »  wmapra  2017T1.).

Penienzent
(OoadcHOCmb, YueHoe 386aHue, cneneHy) (noonucs) (U.0. Damunus)
« _» 20 1.
Cpoxk aeiicTBusi padoueii mporpaMMsbl JHCHUIIMHBI 10 « » 20 1.

Cpox oeticmeus ymeepoicoennou PIIJ[: ons npoepamm baxanaspos — 4 2ooa; st npoepamm
Mmazucmpos — 2 200a, 0Jisi NPOSPAMM CHEYUAIUCTO8 — 5 Jiem.

Nudopmanus 06 akryanusanuu padoyeil NporpaMmMsbl JMCHHUILJIMHbBI:

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

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

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

[Iporoxoin 3acenanus kapeapnl Ne OT «__ » 20 1.
YTBEPXIAIO

3aBenyromuii kadeapoit «O00pya0BaHHUE U TEXHOJIOTUHM MAITMHOCTPOUTEILHOTO
IIPOU3BOJICTBAY»

(8binyckaioweli HanpasieHue (CReyuaibHOCMy))

« » 20 T H.1O. Jlorusos




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

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))

1. Heapb n 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 HCIIOJB30BAHHEM IPOTPAMMHBIX
MIPOYKTOB MHKeHepHOTo aHanu3a kiacca CAE.

3amaun:

1. CdopmupoBare y cryaeHTa TiyOOKuMe 3HaHMs B  00JacTu
aBTOMATU3UPOBAHHOTO WH>KEHEPHOT O aHanusa 0 (GYHKIMOHAIBHOM
MOJEIUPOBAHUN TEXHUYECKUX OOBEKTOB U TEXHOJIOTHUYECKUX MPOLIECCOB.

2. CdopmupoBaTh 3HAHHUS O MaTeMaTHYECKOM ammapare CHUCTEM
WH)XEHEPHOTO aHajiu3a, YMEHHE MOoA0UpaTh MapaMeTpbl MaTeMaTHYECKUX
MOJZEJEN B 3aBUCHMOCTH OT MOAEINPYEMOTO 00BEKTA.

3. OO0ecreuuth MOJy4YEHUE CTYJEHTAaMU  IPAKTUYECKOTO  OIbITA
IIPUMEHEHUS aBTOMAaTU3UPOBAHHBIX CUCTEM MH)KeHEepHOro aHanusza CAE.

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

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

JlucuurinHebl, ydeOHbIe KYpPChl, HA OCBOCHUHU KOTOPBIX Oa3zupyeTcs TaHHas
aucuMIuiiHa (y4eOHBIM Kypc) —  TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTepHUasoB;
HauepTaTeIbHas TeOMETPHS;, MEXaHUKa 3;

JlucuUIInHbl, y4eOHbIE KYpPChl, i1 KOTOPHIX HEOOXOAUMBI 3HAHUSI, YMEHUSI,
HaBBIKH, MpUOOpPETaeMble B pPe3ybTaTe M3YUYEHUs] NaHHOW TUCHMILUIMHBI (Yy4eOHOTO
Kypca) — MOJIF0TOBKA U 3al[UTa BBIITYCKHOW KBAIM(PUKAITMOHHOM pabOThl OakagaBpa

3. Ilnanupyembie pe3yabTaThl 00y4eHHs 10 TUCHHUILINHE (YueOHOMY
KYPCY), COOTHECEHHbIE ¢ IVIAHNPYEMbIMHU Pe3yJIbTATAMH OCBOCHUS
o0pa3oBaTe/IbHOI MPOrpaMMBbI

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




TEXHOJIOTUH, COCPEIOTOUEHHBIMU MTapaMeTpaMu) U JUCKPETHBIE MOETU
HPUKIIAIHbIE (c pacmpenenéHHBIMU TapaMeTpaMM) TEXHUUECKUX CUCTEM
IpOTpaMMHBIE U MX JIEMEHTOB C UCIIOJIb30BAHUEM KOMITBIOTEPHOM
CpEeACTBa NP PEIICHUU | TEXHHUKH

3a7a4 Brnanets: acriektaMu ocTpoeHus: PyHKINOHATBHBIX
npodeccuoHaTbHON MaTEeMaTHYECKUX MOJIENIe TEXHUYECKUX CUCTEM Pa3HOTO
aestenbHocTd (OIK-3) | ypoBHS CI0KHOCTH U KOMILUICKCHOCTH

- CIOCOOHOCTH 3HaTh: OCHOBHBIE METO/bI IOCTPOCHUS MOJIEe 0OBEKTOB
BBITMIOJHATH pa0OOTHI 10 | MAIIMHOCTPOUTENBHBIX MPOU3BOICTB, C UCTIOJIH30BAHUEM
MOJICTTUPOBAHHUIO CTaHJIAPTHBIX MMAKETOB U CPEACTB aBTOMATU3UPOBAHHOTO
NPOAYKIIUHN U OOBEKTOB | IPOCKTHPOBAHHUS

MAaIlMHOCTPOUTEIBHBIX | YMETh: UCTIOI30BATH AITOPUTMUYECKOE U TPOTPAMMHOE
IPOM3BOJICTB C obecrieyeHne CpeCTB U CHCTEM MAITUHOCTPOUTEIHHBIX
UCIIOJIb30BaHUEM IIPOU3BOJICTB MPU NOCTPOECHUHU MO/JIENe 0O BEKTOB
CTaHJAPTHBIX [TAKETOB | MAIIMHOCTPOUTEIbHBIX MPOU3BOJICTB, TEXHUYECKUX

U CPEICTB CUCTEM U UX 3JIEMEHTOB C UCIIOJIb30BAaHUEM
ABTOMATU3UPOBAHHOIO | KOMITBIOTEPHON TEXHHUKH

MPOCKTUPOBAHUS, Bnanets: acekTaMu OCTPOCHUSI MOJIENIe OOBEKTOB
IPUMEHSTh MaIIMHOCTPOUTEIHBIX TPOU3BOCTB, TEXHHUECKUX
AITOPUTMUYECKOE U CHCTEM U UX JJIEMEHTOB C UCIIOJIb30BAHUEM

IpOrpaMMHOE KOMITBIOTEPHON TEXHHUKH

oOecrieueHue CpesiCTB U

CUCTEM

MAaIIMHOCTPOUTENBHBIX

npousBocTB (ITK-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'O MOJICITUPOBAHHUS

1.2. Tpenunr padotsl ¢ CAE-cucremoii. Bermonnenue
MOCTPOCHUS MAaTEMATHIECKON MOJICTTH U €€ pelcHUE
YUCJICHHBIMA METOJaMHU

2. MonenupoBaHue C
UCIIOJIb30BaHUEM METO/IA
KOHEUHBIX 3JIEMEHTOB

2.1. TeopeTnyeckrue OCHOBBI BEIYMCIUTEIBHOMN
MEXaHUKHU:

- Perienue mpocThIX OTHOMEPHBIX 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 ¢ ucnoyibzoBanuem MK2J

2.3. IloaroroBKka MaTeMaTUYECKOM MOJIENU I pacyéTa
2.4.CraiimoHapHbIi TETJIOBON aHAIN3

2.5. CtaTn4eckuil KOHCTPYKIIMOHHBIN aHAIIN3

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

OO0mas Tpyr0eMKoCTh AUCUMILIHHBI (YueOHoro kypca) — 4 3ET.




4, CprKTypa 1 COACpPKaAaHUE TUCHUIIJINHBI (yqeﬁnoro Kypca) - KoMmploTepHOE MOICIMPOBAaHNE B MAIIMHOCTPOSHUH
(HanMeHOBaHWE TUCIUTLINHBI (Y1eOHOTO Kypca))

CemecTtp nzyuyeHus

Paspeu, Ioapasnen, Tema Buabl yueoHoii padoThI Heo0xoanmbie Dopmbl Pexomenaye
MoayJab AynuTopHbIe 3aHATHS CamocrosiTebHast padoTa MaTepHaIbHO-TeXHHYeCKHe TeKyLero Masi
(B yacax) pecypcsbl KOHTPOJISA JIHTEpaTypa
BCero ®opMbI IPOBEICHHU JIEKIHH, (opmbI Opranusanuu (Ne)
’5 J1a60PATOPHBIX, NIPAKTHYECKHX CaMoOCTOSATeTbHOM
E E = E ° 3aHATHH, MeTOAbI 00y4eHusl, % 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 | Koncynsranus; 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 MyJIbTUMENA-
MaKpOypOBHE COCPEI0TOUCHHBIM KOMIIBIOTEPHOM KJI1acce ¢ KJacce C | TIpoeKTop,
(multi-body U apaMeTPaMH. HCIIOJIb30BAHIEM HCIIOJIb30BAaHUEM HOPTaTHBHBIH
simulation) 3HAKOMCTBO C aKaJeMUICCKIX BEPCHil 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 | Koncynbramnus; Komnsrorepnsiil knacc | Beimonne 1,2
pabora. KOMIIBIOTEPHOM KJIacce ¢ CamocrositensHas | (1 MammHa Ha Kakaoro | HUE U
IToctpoenue HCIONb30BaHUEM pabora B CTYZAEHTA), 3ammra
MaTeMaTHYECKOU aKaJeMUYECKUX BepcUuil KOMIBIOTEPHOM MOPTATUBHBIN 0TuéTa 0
MOJIETH 00BEKTa IIPOrpaMMHOTO KJacce ¢ KOMIIBIOTED, IpaKTH4e
obecrieueHus UCTIONBb30BaHUEM akaJeMuueckas BepcHs | CKOM
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: aKaJeMUYECKHX BEPCHid KOMITBIOTEPHOM TOPTAaTUBHBIN oTuéTa 0
KOHEYHBIX - Pemenne MIPOTPaMMHOTO KJacce ¢ KOMIBIOTED, mabopato
JIIEMEHTOB MPOCTBIX obecriedeHus HCTIONE30BaHUEM aKaJeMuieckass 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 aKaJEMUYECKUX BEPCUM KOMIIbIOTEPHOM NOPTaTUBHBIN oTuéra o
WCTIOJIb30BAaHUEM MPOrPaMMHOTO KJ1acce ¢ KOMIIBIOTED, naboparo
MKD obecrieueHUs HCIIOIb30BaHUEM aKaJeMuuecKasi Bepcusi | pHOM
aKaJeMIICCKIX HCTIOJB3YEeMOT0 pabote
Bepcuit MIPOTPaMMHOTO
MIPOrpPaMMHOTO obecrieuenus (
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 MYJbTUMEINA-
MIPOTPAMMHOTO KJ1acce ¢ TIPOEKTOP,
obecrnieueHus 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 MYJIbTHMENa- otuéra o
MIPOrpaMMHOTO KJacce ¢ HPOEKTOP, MpaKkTH4e
obecrieueHUs HCTIONIb30BaHUEM TIOPTATHBHBIN CKOH
aKaJIeMHIECKUX KOMITBIOTED, 9KpaH, | pabote
BepCHU aKaJleMUIecKasi BepCHs
MPOTPaMMHOTO HCTIONIE3yEeMOT0
obecrieueHus MIPOTPaMMHOTO
obecrieueHus
2.6. Ananus 2 [IpakTryeckue 3aHATHS B 9 | Koncynberanus; KomnprotepHsiit  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

BrinosiHenue u 3ammra oT4€ra o
nabopaTopHO# padboTe 1o
nonpaszneny 1.2

BrmonHenue u 3amuTa oT4éTa 0
nabopaTopHO# padboTe 1o
noapazaeny 2.1, 2.2

Brimonnenune
COOTBETCTBYIOLIEH
nabopaTopHOM pabOTHI U
HaJu4ue oT4éTa o
MPOJICIIaHHOM paboTe B
pexkoMeHyemoit popme

PaboTs! orieHuBaroTCs 10 OMHAPHOM crucTeme (0TpaboTaHa/ HE OTpadoTaHa).
Kpurepuu oreHKu:
® JIOJJHOTA U TOYHOCTBH BBITIOJTHCHUA HpaKTI/I‘IeCKOﬁ paGOTbI;
® COOTBETCTBHE BBIIOJHEHHOH pabOThI BBIIAHHOMY 3aJaHUIO;
cOpPMHUPOBAHHOCTH HABBIKOB PA0OTHI C IPOTrPAMMHBIM 00eCIIeUeHHEM
(OHCHI/IBaeTCH IIpH ITOMOIIH BBINIOJIHCHUA MAaruCTpaHTOM aHAJIOTUYHOI'O
TECTOBOTO 33/[aHHUs B IPUCYTCTBUU MpeIoaBarelisi B MHTepdeiice
UCII0JIb3YEMOT0 IPOrPAaMMHOT0 00ECIICUCHHs)

BrinonHenne u 3ammra OTYETA O
MIPaKTUYECKOU pabote o
noapaszaeny 1.3

Brimmonnenne u 3ammra oTdéra o
MPaKTUYECKOU pabore o
noapazaeny 2.4

BrinonHenne u 3ammra OTYETa O
MIPaKTUYECKOU pabote o
noapaszaeny 2.5

Brimosnenune w 3ammra OT4€TA O
MPAKTUYECKON pabore o
noapazzaeny 2.6

Brinosninenue
COOTBETCTBYIOLIEH
IIPAKTUYECKON pabOThI U
HAJINYUE OTUETA O
MpoJieTTaHHOM padoTe B
pexoMeHryemon hopme

PaboTsI orieHnBaroTCs 10 OMHAPHOM cucTeme (oTpaboTaHa/ He OTpaboTaHa).
Kpurepun onenku:
® TIOJJHOTA U TOYHOCTb BBIIMOJIHEHUS IPAKTHYECKON paOOThI;
® COOTBETCTBHE BBINIOJIHEHHOW pa0OThI BBIJTAHHOMY 33JIaHHUIO;
¢ CcpOpPMHPOBAHHOCTH HABBIKOB PaOOTHI C TPOTPAMMHBIM
oOecrieyeHreM (OIICHUBACTCSI IIPH TOMOIIX BITOJIHEHHUSI
MarucTpaHTOM aHAJIOTMYHOTO TECTOBOTO 33aHUS B
MPUCYTCTBHUH MPENOIaBaTeNs B UHTEpJeiice NCIOIb3yeMOro
MIPOrPaMMHOTO 00eCIIeUeHHS)

dopma npoBeaeHUs

YcaoBus nonmycka

Kpurepuu u HOpMBbI OLIEHKH

MPOMEKYTOYHOM
arTrecranmmu
3auér o TeOpeTH4YeCKoMy | BeinonHeHne BCEX «3a4YTEHO» ITonnmanne Marepuana Kypca:
MaTepualy JMCHUILIAHbBI npeaAyCMOTPCHHBIX ® TI'pPaMOTHO, C NOHMMAaHHMEM, OTBE€YACT Ha
IIPAKTHYECKUX pabor c BOIIPOCHI o TEOPETHYCCKOMY
OIICHKOW «0TpaboTaHa» Marepuany, OpPUEHTHUPYETCS B

TCPMHUHOJIOTUH KYpCa, OPUCHTHUPYCTCA B
CIIPpaBOYHBIX MaTCpHUaiax

«HE 3a4TCHO HenocrarouHoe moHMMaHue MaTepHraia Kypca:




TCPACTCA B TCPMHUHOJOIMKU KypcCa, HC
OpPUCHTHUPYCTCA B OCHOBHBIX IIOHATUAX,
3aTPpYyAHACTCA IIPpU OTBETC HaA BOIIPOCHI,
HC MOXCET BCCTH I‘paMOTHbe/'I Juajior 1o
3aJadyamM n npo6neMaM,
paccMaTpruBaACMbIM B JUCIIUIINHEC
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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 noBeIllIeHUS] Kaue€CTBA U TPOU3BOIUTEIBHOCTU MPOEKTUPOBAHUS HA
OCHOBE HCIOJIb30BaHust DBM

Tema 2. CAIIP xak 0O0BEKT IPOEKTUPOBAHUS

Tema 3. CoctaB u ctpykrypa CAIIP

Tema 4. Bunel o0ecrieuenuss CAIIP

Tema 5. Texunueckoe obecnieuenne CAITP

Tema 6. [Iporpammuoe obecnieuenue CAIIP

Tema 7. CAIIP B KOMIBIOTEPHO — UHTETPUPOBAHHOM MPOU3BOJICTBE
Tema 8. CrucreMHOE NPOESKTUPOBAHUE U CTPATETUN ITPOEKTUPOBAHHUS
TEXHOJIOTUYECKUX MPOLIECCOB

Tema 9. CrucreMHOE NPOEKTUPOBAHUE TEXHOIOTUYECKUX MPOLIECCOB
Tema 10. CTpaTteruu npoeKTUPOBAHUS TEXHOJIOTMUECKUX MPOIIECCOB
Tema 11. TaGauuHbIe MOJIENTH

Tema 12. CeTeBble MOJIE€IN

Tema 13. [lepecTaHOBOUYHBIE MOJETHN

Tema 14. Tunossie pemienns B CAIIP TexHONOrnYecKux Npoueccos
Tema 15. Buasl THIIOBBIX pemieHUn

Tema 16. TunoBble TEXHOJOTUYECKUE MTPOLIECCHI

Tema 17. [ pynmnoBbie TEXHOJIOTHYECKUE MPOIECCHI

Tema 18. MeToauku aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTUUECKUX
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 TPUHIMIIHAIBHON CXEMBI TEXHOJIOTMYECKOTO IpoLecca
Tema 24.Cunte3 Mapiipyra 00pabOTKHU AeTaIH

Tema 25.CuHTe3 cOCTaBa U CTPYKTYPHI ONepanuid

Tema 26./lopaboTka TEXHOJIOTHYECKOTO Mpoliecca U opopMileHUEe TOKYMEHTAIUN
Tema 27.0nTumMu3zanus Texnojorunyeckux mnpoueccoB 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 (MATPHUIIBI) pEIICHUN



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 OHATHS U OCHOBBI TPOESKTUPOBAHMS 0a3 JTaHHBIX

Tema 39.JIunrsuctuueckoe ooecneuenne CAIIP TexHOTOTHYECKUX MTPOIIECCOB
Tema 40.513p1KM MPOSKTUPOBAHUS, TOCTPOCHHBIC HA 0a3e Kiiaccudukanuu

Tema 41.513b1k1 17151 AMATOTOBOIO MPOSKTUPOBAHUS TEXHOJIOTHYECKUX MPOIECCOB
Tema 42.513b1kM OOBEKTHO-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 Marepuaia, HEOO0XOJuMbIe 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 O0OmMIA MOPSIAOK CTaTUYECKOTO JIMHEHHOTO TMPOYHOCTHOTO
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 pacuéTa HaNpsHKEHHO-IE(POPMUPOBAHHOTO
COCTOSIHUS.

18.Pemenue cucTeM JIMHEHHBIX alreOpandecKnX ypaBHEHUN MeTo10M [ aycca

19.Pemenue CJIAY metonoM XOJIELKOTO.

20.CpoiicTBa MaTepuaja MpU  CTATUYECKOM  pacy€re  HampsHKEHHO-
ne(opMHUPOBAHHOTO COCTOSTHUS.

21.CocraB CAE-cucTeM Kak CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

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 3a7a9n?

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/ KonTposmpyemble pa3aeibl KOHTPOJIMPYeMOM HaumenoBanue
(TeMBbl) TUCHUNIHHBI KOMIIeTeHIUH (MU OLICHOYHOI0 CPeACTBA
ee YacTH)
1 TeopeTnyeckrue OCHOBBI
MOJIETTUPOBAHUS CHCTEM C
COCPENOTOYEHHBIMU
rnapameTpamMu. 3HaKOMCTBO C OIIK-3 Pedepar
uHTEepeiicoM MporpaMMHOTO
obecrniedeHus i CXeMHOT0
MOJIETTUPOBaHUS
2 Tpenunr padotel ¢ CAE- Pedepar, JlabopaTopHas
cucTteMoii. BeimonHeHne pabora 1:
IIOCTPOEHUS MATEMATUYECKOM OIIK-3 «Kunemarnueckuit
MOJIETIN U €€ PeLeHUE aHaJIu3»
YHCICHHBIMU METOJIaMU
3 Teopernueckue OCHOBBI Pecdepar, JIabopaTopHas
BBIYUCIIUTEIILHON MEXaHUKH pabota Ne2: «OcHOBHBIE
WuTepodeiic mporpaMMHOTo OIIK-3 npuemMsl paboThl B
obecrieueHus Jj1si pacuéToB C cucteme KOMITAC»
ncnonbszoBannem MKO
4 OTyer 1o MpaKTHYECKOM
paboTe «ABTOMAaTHU3AIIHS
CuiioBbIE IPUBOIBI
TEXHOJIOTHYECKON OCHACTKHU [K-11 paspaooTkn
crankop ¢ UMY TEXHOJIOTHYECKHUX
MIPOLIECCOB U3TOTOBIICHUS
15631 (1071708
) CranuoHapHbIi TEIJIOBOU OT4er 1o npakTu4ecKou
aHanu3 paboTe «ABTOMAaTHU3AIMS
Cratuueckuii pa3paboTKu
KOHCTPYKIMOHHBIN aHAIIN3 MK-11 TEXHOJIOTHUECKHUX

Amnanun3 cBoOOJHBIX
MeXaHMYECKUX KOJIeOaHUH
DJIEMEHTA TEXHOJOTUYECKON
CUCTEMBI (MOJATbHBIA aHAJIN3)

MPOIECCOB U3rOTOBJIEHUS
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 00pPa30BaTeIbHOM POrPaMMbI
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» KommiekT 3anpanuii 1is1 J1abopaTopHBIX padoT

JlabopaTtopHnasi padora 1: «KunemaTuueckuii aHaJIN3)

Bapuantsl 3a1aHuii

£=35 M
1 Tposxmopus X
= Z mox xod X [Mml
3 mox %03 C Imml
& [popux %, (p)
o,
5 [pouk W(?l

ot

Mg =50 00/

{1=30 me
(=100 wer
|'__; =607 M
{, =80 s
=80 m

2 mo

1 Tposkmogus X

x xod E [4m)

3 max xod (O 1Y)
b Tpogus x(ip!

“ o
5. Moaux It

Jow

Mg =200 3/ Mint
§,=20 s

L=50 wy

1 Tpaexmeopus X
2 mt x0d X (M)
3 mox xod %)

b [ paguk x,lp)
~ dx,
5 Tpopuk d—rm

Jama

Ty =300 a3/ et
£,=20 mq

tl.;- =59 e

{_ ¥ -7‘;5 MY
BY=XC=
1 Tpoekmoous X
2 mox xod F [l
3 max xod OC I7)
L [paduk x:lg!

[ d; i
5. Ipoguk W“'

Fap =40 o/ M
ly=60 st & =70 1
&=80 mve AL=30 s
&-=10 e EX=25 s
1 Tposkmopua X

2 max xod E (4)

3 max xod C (me)

b Tpoguk x(y)
. %
S pofux W(tl

;-‘,3-25’}' aj/‘ﬁ.\r“‘
(=20

{, =80 st

1 Tposkmozus X
2 mox xed E (e
3 max xod (O Il
4 Tpogus x:{yl

g
5 Mpaguk F"}

Jao

o =20 a5/ M
l"‘) =5£?/‘S‘f

g {7 vt

{260 m

1 Tpoekmopur X
2 max xod E (v}
3. max xod FC (%)
4 Tpaguk x;liph

g
S Tpogux WIH

o

8 : -
% S
: E A \\V//
=z 0
4
A

roty

o =000 o/t

{30 e

=407 1o

{=50 m

Q=08 AL B0

1 Tpaexkmopua X

2 mex xod C (mn)

3 mox xod O (eeth

& Fpoguk xglp)
oy .,

S [pogux —d‘r\'h
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10

1 Tpozkmopus X a

2 mox xod EX ("l

3 ma xod C ()

4 Tpogue x.(q)

5 Mpagux o {t
154

A =37 ae
1 Tpaexkmopua X
2 mm xad T {unl
3 mox xod E I
b Tpapue x|yl

5 lpoguk —-it
ol dl

Heab 3aHATHSA: TPOBECTH KUHEMATUUECKU aHAJIU3 MEXaHU3Ma
2. AJITOpUTM BBITIOJIHEHHUSA JT1A00PATOPHOH padoThI
OnpenenuTs:

1) TpaekTopHI0 aOCOTIOTHOTO ABMKEHUS 33JaHHON TOUYKH;

2) aMIUIUTYly OTHOCUTEIILHOTO NEPEMEILIECHNUS;

3) aMIUIUTYyly YIJIOBBIX IIEPEMELICHMUIA;

4) mocTpouTh rpaduk 3aBUCUMOCTH OTHOCUTEILHOTO MEPEMEIICHNUS;

5) moctpouTh rpaduK 3aBUCUMOCTH JINHEHHOM CKOPOCTU IIPU 3a/IaHHOM YacToTe
BpaIlleHUs1 KPUBOIIIUIIA; OTIPEACITUTh MAaKCUMAIbHOE 3HAUCHNE JTMHEHHOMN
CKOpOCTH.

3. O:xunaemblii (e) pe3yuabrar (bl) - 3anoJaHeHre GOPMBI 3a1aHNS
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 3aBucUMOCTb MOJOKEHUS KaMHS OT yTiia IOBOPOTa KPUBOILIMITA

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

Bapuantsl 3agaHuii

0

) ) Q& )
———— I',h? -l"-"‘
! [ £ s z’ s { =
| ot .—.‘f _k*_ [ “‘-“ o
@ .. .
'p)
= s K !
4 _L |
-"—z", | &
/ | B
Ne| O| 1|2 (3|4 |5|6]|7]|8]|9 Mar-1 | o,, Mlla BapuaHTbI
D,[40 |48 |44 |52 |60 |65|56|70| 75|80
Craib 20 410 01,03,05,07,09
D,[30]|38|34 (42|50 |54 |44 |60|65|70
D;[20 (25124 |128|36|42|32|44 |48 |50 02,04,06,08,20,
Craib 45 600
l, 18 (1210|1416 (18| 8 |12 |12 | 8 22.24.26,28

16




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 |1012.14,16,18
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

Ieab 3aHATHA: IPOBECTU IOCTPOCHUE MOJIENH (PACOHHOTO pe3La
2. AIropurM BBINIOJIHEHUS JIA00PATOPHOI padoThI

[TocTpouTs:

1) Mozens AeTany;

2) 3CKH3 PEKYIIEH KPOMKH,

3) 3aIHIOI0 IOBEPXHOCTh HHCTPYMEHTA,;
4) 3cKH3 MPOCTPAHCTBA ISl CXOJa CTPYKKH;

5) roToByr0 Mojieb (pacOHHOTO pe3lia.

3. Oxxunaemblii (e) pe3yabTat (bi) - aitier KOMITAC-Coopku (*.a3d) u

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

BCIIOMOI'aTCJIIbHBIMHU ITIOCTPOCHUSMMU.
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KoMmuiekT 3a1aHuii ISl NPAKTHYECKUX PadoT

Tema: «KABTOMaTH3aIUsA Pa3pad0TKH TEXHOJOTHYECKUX NMPOLECcCOB

HM3rOTOBJICHUSA U3eJINi»
Bapuanr 1
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1. Hess 3ansaTusi: GopMUpPOBaHHUE MPAKTHIECKUX HaBBIKOB cozaanust CAD-
MOJICTN M3/IeTNs Ha 0a3e pa3IMyHBIX BAPUAHTOB MOJICITUPOBAHMS.



2. AJITOPUTM BBINOJIHEHUS IPAKTHYECKOT0 3a1aHMS

1. BeiOpaTh u3enue mo BapuaHTy.

2. Coznate CAD-monens nzaenus Ha 6a3e onepalyy BeITITUBAHUS
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 nsnenus 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 COOTBETCTBUU C KPUTEPHUSIMU OLEHKHU.

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€HO0» BBICTABIISICTCA CTYACHTY, €CIIH MPAKTHUYECKUE PadOThI
BBITNIOJIHEHBI HE B TIOJTHOM 00BbEME, HE COOTBETCTBYET 3aJaHUI0, COJIEPKUT
CEpbE3HbIE OLUMOKN U OTKIOHEHHS.
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10. O6pa3oBaTejibHbIE TEXHOJIOTHH

Hns  >ddexTuBHOrO  M3y4YeHHsS  JAUCHUIUIMHBL M pealu3aluu
KOMIIETEHTHOCTHOTO TOJX0/a MPEeIyCMOTPEHO MIMPOKOE HCMOJIb30BAHUE B
y4eOHOM TMpollecce AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHIA
(ceMuHapoB B JHMAJOrOBOM pPEXHUME, ITUCKYCCH, B TOM 4YHCIIE TPYIIOBBIX,
pe3yabTaToB pabOThl CTYAEHYECKHX HCCIIEOBATENbCKUX TPYII, B COUYETAHHH C
BHEAyIUTOPHOM  paboTtoii ¢  wenpto  (GopMHpOBaHHMS M Pa3BUTHUSA
npo(hecCHOHANBHBIX HAaBBIKOB oOywatoniuxcsa. [lpu peanuszanuu JUCHHUILTAHBI
UCIIOJIb3YIOTCS CIIEAYIOIINE 00pa30BaTe/IbHbIE TEXHOIOTHH:

Pazoen 1 «Cxemnoe moodenuposanue mexXHUUECKUX CUCMEM HaA
MAKpOypoeHe»- TEXHOJIOTUs KOHTEKCTHOro oOyuenus. lIpeamonaraer cucremy
TUIAKTHICCKUX (POpM, METOJ0B M CPEJICTB, HAMpaBJICHHAs Ha MOJEIMPOBAHUE
cojiepkanue Oyaymiel nmpodecCHOHAIBHOM ACATEILHOCTH crenuaanucTa. MeTo sl
oOy4eHHUs TPEIoIaraloT aHaIN3 KOHKPETHOTO KOMITBIOTEPHOTO MOJICIIMPOBAHMS
TEXHUYECKUX CHCTEM

Pazoen 2 «Mooenupoeanue c¢ ucnonv3oeanuem memooa KOHEYHbIX
971eMEHmMO6»- TEXHOJIOTHUSI KOHTEKCTHOro oOyuenms. Ilpenmonaraer cucremy
JTUJAKTHYECKUX (OpM, METOJ0OB M CPEJICTB, HAMpaBJICHHAs Ha MOJECIMPOBAHUE
cojiepkanue Oynymied npodecCuoHaNbHOM AEATEIbHOCTU crenuanucta. MeTo bl
oOy4eHHUs TMpeAnoaraloT aHajanu3 KOHKPETHOTO KOMITBIOTEPHOIO MOCIUPOBAHUS
TEXHUUYECKUX CUCTEM, HH(POPMAIITMOHHOE MOJICTIUPOBAHHUE.
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11. YueOHO-MeTOAMYeCKOE oOecnieYeHre JUCHUILTHHBI (Y4eOHOro Kypca)

11.1. O6s13aTesibHAA JIUTEPATYypa

Ne
n/n

bubauorpaguyeckoe onucaHue

KoaunuecTtBO B
ouoJIHOTEKE

Tun (yuyeOHHK, yueOHOe
nocooue, yue0Ho-
MeToauUYecKoe nmocoomue,
NPAKTHKYM, AP.)

boes B. /I. KomnbrorepHoe MogenupoBaHue
[DnexTponHbIi 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. Komnberorepnoe
MOJICJIMPOBAHUE PEKYIIETO HHCTPYMEHTA
[DneKTpOHHBIHN pecypc] : AIEeKTPoH. yueod.-
Metoj. mocooue / K. f. Bacekun ; TI'Y ; Un-
T MalIMHOCTpoeHus ; kad. "ObopynoBanue u
TEXHOJIOTUH MAIIMHOCTPOUT. mp-Ba'. -
TonpsarTu : TT'Y, 2015. - 81 ¢. : ui. -
bubmuorp.: c. 80-81. - ISBN 978-5-8259-
0910-3.

Penozuropuit

yueOHoe rmocobue TCY

I'ymepoB A. M. MaremaTtuueckoe
MOJIEJTUPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX
MIPOLIECCOB [ DIIEKTPOHHBIN pecypc] : yueO.
nocobue / A. M. I'ymepos. - U3x. 2-e,
nepepad. - Cankr-IlerepOypr : Jlans, 2014, -
176 c. : un. - (Y4eOHUKY AJIs BY30B.
CrennanpHas 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 HayuyHoil Oubmmorexku TI'Y:

Tun (yueOHUK, ydeOHOE
nocooue, yueOHo-

Ne KouauyecTBO B
bubauorpadguyeckoe onnucanue MeTOoan4YecKoe nmocoodue,
n/n OnbuoTeke
NPaKTHKYM, Ay IHO-,
BHJ1€0MIOCO0US U IP.)
Tynux H. B.

KomnbroTepHOe MOIETMpPOBaHNE
[DnexTpoHHEIH pecypc] : yaeObHoe mocodue /
H. B. Tynuk. - Caparos : By3osckoe
oOpasoBanue, 2013. - 230 c. : un. - (Boiciee
oOpasoBaHme).

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

Ne KosmuectBo B
u/n bubaunorpaguyeckoe onucanue MeTOoAnYeCcKoe nocoodue, SHOIIHOTeKe
NMPaKTHKYM, ay/IHO-,
BH/1€01I0CO0US 1 P.)
[lopunes C. B.
KomnbroTepHOe MOIETTHPOBAHNE
¢dbuzmveckux nporeccon B nakete MATLAB
[DnexTponHbIi pecypc] : yued. mocobue / C. " "
2 B. HopEJHeB. - IE)I?,I[?II;-G, I/i:qr{p. - CaHkT- yuebnoe nocobue IBC Mlank
[letepOypr : Jlanp, 2011. - 727 c. : um. -
(YaeOnuku aiisa By3oB. CrneruaibHas
nmuteparypa). - ISBN 978-5-8114-1063-7.
Maremarnueckoe
MOJEJIMpOBaHuE [ DIEKTPOHHBIN 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
MareMaTHIeCKOe MOJICIIMPOBAHNE U METO/IbI
ONTUMU3ALMHU [ DIIEKTPOHHBIN pecypc] :
4 |yqe0. mocobue / @. I'. Axmanues, P. M. yuebHoe rmocodue 3BC "IPRbooks"
['unbdanoB ; KazaH. roc. apXut.-CTpOHT. yH-
T. - Kazans : KI'ACY, 2017.-179 c. : uin. -
ISBN 978-5-7829-0534-7.
e ipyrue oHbI:
Mecro
Tun (yueOHuk, yuedHoe XPAHCHUI
(MeTOAUYECKHIT
e nocodue, yuedHo- caBuHeT
/i Bbuboanorpaguyeckoe onucanmne MeToaHYecKoe mocooue, Kadeapsi,
NPaKTHKYM, ayTHO-, ropojcKue
BH/IE0N0CO0MS U AP.) SUBIHOTeKH 1
Ap.)
3ot0B, A. B. Peanuzanus CAD/CAM-
MoJIeTTMpoBaHus Ha 6aze (hpezepHOU
1 [MammHEI Roland MDX-20 : DnekrpoHHOE Ve6Hoe Hocobie Penozuropuit
yue0.-MeTo . mocobue / A B. 30T0B. - Ty
Tonesartu : U3-8o TI'Y, 2016. -1
ONTHYECKUU JTUCK.
) BacbkuH, K4 Kommeroteproe| YueOHO-MeToaudeckoe | Penosutopuit
MOJECIIMPOBAHUE 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 (y4yeOHUK, yueOHOe p N
nocooue, yueoHo- (meTomeckuii
Ne N Ka0uHeT
wn bubauorpaguyeckoe onucaHue MeToan4YecKoe nmocooue, Kadepb!
NPaKTHKYM, ay/I10-, FOpOL[HCII)(I/I;
BH1E€0II0COOHNSA U AP.
e p-) OMOJIMOTEKH H
Ap.)
PIIEKTPOHHOE y4eOHO-METOIUIECKOe
nocobue / K.51. Bacexkud. — Tonesarrtu: Usn-
Bo TI'VY, 2015.
COI''TACOBAHO
Jupextop Hay4yHOI OMONIHOTEKN 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 — mouckoBast cucTemMa MO Hay4HOW JMTeparype. Brirouaer crathu
KPYIIHBIX Hay4YHBIX WU3/1aTEIbCTB, apXUBbI IPENPUHTOB, MYOJIMKAIIMM HA CalTaX YHUBEPCUTETOB,
HAyYHBIX OOILECTB U APYTUX HAyYHBIX OpraHu3auuii. Mmer craTtbu, B TOM YHCIE U HA PYCCKOM
s3pIke. UTO HE MajoOBa)XHO, PACCUMTHIBACT HMHJIEKC LMUTUPOBAHMS MyOIMKALMH U TO3BOJISIET
HAXOJUTh CTAaThH, COAEPIKAILKE CChUIKU Ha T€, YTO YKe HalJICHBI.

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

3. Nadopmanmonnas cucrema "EnuHoe OKHO nocTyma K oOpa3oBaTelbHBIM pecypcam"
co3mana mo 3aka3zy denepanpbHOro areHTcTBa mMo oOpaszoBanuto B 2005-2006 rr. Ha manubIiid
nepuon B Ob yxe cobpano 6osnee 11 Thic. ydeOHBIX MaTepHaIOB pa3lu4yHbIX By30B Poccun. B
OK — 6onee 30 Teic. onucanui, a Tak xke ecTh "Imoccapuit" u pasnmen "Cucrema HoBocTel" 1O
HA3BaHHOM TEeMaTHKE. OTO YHUKAJIbHBIM 0Opa3oBaTeNbHBIA MPOEKT B PYCCKOSI3BIYHOM
WNurepnere. IlomHBIM AOCTYyn KO BCEM pecypcaM, BKIKOYas IIOJHOTEKCTOBBIE MaTepHallbl
OMONMMOTEeKH, TMPEAOCTaBISIETCS  BCEM  IONB30BaTelsiM B CBOOOJHOM  pEXKUME  —
http://window.edu.ru.

4. UntepHer-OMOnMuoTeka  0Opa3oBaTeNbHBIX  M3JaHUH, B  KOTOPOH  COOpaHbI
JJIEKTPOHHBIE YYEOHUKH, CIIPABOUHbIE M yueOHbIe MOCOOUs. YOOHBIM MOUCK MO KIHOYEBBIM

cJI0BaM, OT/ENBHEIM TeMaM M oTpacisM 3Hanus — Nttp://www.edulib.ru

11.4. IlepeyeHb NPOrpaMMHOIo o0ecne4eHnst

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

n/n JIMLEH3 U CPOK e CTBHUSA)

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

2 Office Standart 1398 Horosop Ne 727 ot 20.07.2016r., cpok
JeCcTBHS - 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/10BAHHBIX
y4eOHBbIX 5
o~ 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
00bEKTOB ISt 000py10BaHUA S =
MAacCTepCKHUX U ap. = S =
NPOBeJIeHUs = = 8
NPAKTHYECKUX U =
J1a00paTOpPHBIX
3aHATHH
1 YueOunas aynutopusi | Cton 445020, Camapckast 71,5 66
U1l TPOBEJIEHUS penoaaBaTeNbCKuid, | 0011., r. TonpaTTH, 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
NMPoBeIeHUus
NPAKTHYECKUX U
J1a0O0paTOpPHBIX
3aHATHH

Ilepeuenn
OCHOBHOT'0O
000py10BaHUSA

DakTHYECKH ajJpec
yueOHbIX Ka0MHETOB,
Jadoparopuid,
MAacCTepCKUX U ap.

2

IInomaanb, M

Koaun4decTBoO
MOCATOYHBLIX MECT

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

CTOJIbI YYCHHUYCCKUC
JIByXMECTHBIC
(MOHOOJIOK) , CTYII,
JIOCKa ayJUTOpHAs
(menoBas), kadenapa,
MIPOCKTOP, IKPaH,
nporeccop

benopycckas, 16B

KomnbrorepHsiit
Kiacc. YueOHas
ayTUTOPUS IS
MIPOBEACHUS
3aHATHI
JICKIIMOHHOI'O THUIIA.
VYyeOHast ayauTopust
JUTS TIPOBEICHUS
3aHATHI
CEMUHAPCKOTO
THna. YueOHas
ayJIUTOPHS IS
MPOBEACHUS
1ab0paTOPHBIX
pabot. YuebHas
ayIATOPHS IS
KYpPCOBOTO
MTPOCKTUPOBAHUS

KomnerotepHslit
CTOJI CTOJ
IIPENoAaBaTeIbCKUMN,
CTyJ JIOCKa
ayIUTOpHas
(MenoBas), CTOJ
YYEHUYECKUHU.,
KOMITBIOTEPBHI.

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

51,7

14
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n/n

HaumeHoBaHue
000py/10BAHHBIX
YueOHbIX
Ka0MHETOB,
Jaboparopuid,
MaCTepPCKUX U Ap.
00LEeKTOB 15
NMPoBeIeHUus
NPAKTHYECKUX U
J1a0O0paTOpPHBIX
3aHATHH

Ilepeuenn
OCHOBHOT'0O
000py10BaHUSA

DakTHYECKH ajJpec
yueOHbIX Ka0MHETOB,
Jadoparopuid,
MAacCTepCKUX U ap.

2

IInomaanb, M

Koaun4decTBoO
MOCATOYHBLIX MECT

(BBITIOTHEHUST
KYPCOBBIX paboT).
VYyeOHas ayauTopust
U1 IPOBEIEHUS
TPYIIOBBIX U
WH/IUBUYaJIbHBIX
KOHCYJIbTALINI
VYuyebHas ayIuTopus
IUTSL TIPOBEICHUS
3aHATUM TEKyIIEero
KOHTPOJIS U
MIPOMEKYTOUHOU
arrecrauuu. (E304)

KomnbrorepHbiit
Kacc. YueOHas
ayTUTOPUS st
MIPOBEACHUS
3aHATHI
JIEKIITMOHHOTO THIIA.
VYyeOHast ayauTopust
JUTS TIPOBEICHUS
3aHATHI
CEMUHAPCKOTO
Tumna. YuebHas
ayJIUTOPHS IS
MPOBEACHUS
71a00paTOPHBIX
pabot. Yuebnas
ayJIUTOPHS IS
KYpCOBOTO
MPOCKTUPOBAHUS
(BBIMOJTHEHUS
KYPCOBBIX paloT).
YyeOHast ayauTopus
JUTS TIPOBEICHUS
TPYIIOBBIX U
WHIUBUTYTBHBIX
KOHCYJIbTALIUI
VYyeOHast aynuTopust
JUTSl IPOBEJICHUS
3aHATHI TEKYIIETrO

[lepenocHoii
MIPOEKTOP, IKPaH,
KOMITBFOTEPHBIN
CTOJI, CTOJI
MPENO0/1aBaTeNIbCKUM,
CTYJI, JOCKa
ayJIUTOpHasi, CTOJ
YYEHUYECKUI
nByxmecTHbIH, [TK

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

52,9

15
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n/n

HaumeHoBaHue
000py/10BAHHBIX
YueOHbIX
Ka0MHETOB,
Jaboparopuid,
MaCTepPCKUX U Ap.
00LEeKTOB 15
NMPoBeIeHUus
NPAKTHYECKUX U
J1a0O0paTOpPHBIX
3aHATHH

Ilepeuenn
OCHOBHOT'0O
000py10BaHUSA

DakTHYECKH ajJpec
yueOHbIX Ka0MHETOB,
Jadoparopuid,
MAacCTepCKUX U ap.

2

IInomaanb, M

Koaun4decTBoO
MOCATOYHBLIX MECT

KOHTPOJISI U
MPOMEKYTOYHOMN
arrectanuu. (E306)

KomnbrorepHbiit
xiace. Ilomemenue
TUISE
CaMOCTOATEILHON
pabotel.  YuebOHas
ayIuTOpus JUISL
MIPOBEICHUS
3aHATHI
CEMHHApPCKOT0
THUIIA. VYyeOHnas
ayTuTOpuUs JUTSE
KypCOBOT'O
MIPOEKTUPOBAHUS
(BBITIOTHEHUS
KypCOBBIX  paloT).
VYyeOHast ayauropus
JUTSt IIPOBECHUS
IPYTIIOBBIX u
WHIUBUIYaIbHBIX
KOHCYJIbTALIU .
VYyeOHast ayautropus
TUISt POBEICHUS
3aHATHUM  TEKYILEro
KOHTPOJIS u
IIPOMEKYTOUHOU
arrecrarmu. (I'-401)

Cron yUEHHUECKUii,
cryn, [IK ¢ BbIxogoMm B
CeTh MHTEPHET

445020 Camapckas
007acTh, T. TONBATTH,
yn.benopycckas, 14,
no3uruys mo TIT Ne 48,
4 srax, (I'-401)

84,8

16

41




