banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HaroHanbHbIN UCCIIENOBATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHepreTuKa

PABOYASA ITPOT'PAMMA
1o AucuuIuinae « KoMnproTepHOE MOIETMPOBAHUE B TEXHUKE)

HanpaBJjieHUsI IOATOTOBKH
«15.03.01 MamuHOCTpOCHUEY»

OcHoBHas npodeccuoHaIbHAA 00pa3oBaTe/IbHAs NPOrpaMMa
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeYeHe aBTOMaTU3UPOBAHHBIX

MallIMHOCTPOUTCIIBHBIX IIPOU3BOJACTB»

KBanuduxkauus BbINYCKHUKA
bakamasp

®opma 00y4eHust
3aouHas

banakoBo



HeJIb O0CBOCHUA JUCHUITIIMHBI
HGJ'IB npenoaaBaHvsd JUCHUIIIMHBI: U3YYCHHUE U IMMOJIYUYCHHUEC IIPAKTHYCCKUX HABBIKOB HMCITIOJIB30BaHUA
MCETOJOB KOMIIBIOTCPHOI'O MOACIHUPOBAHUA I HCCICAOBAHUA BaKOHOMepHOCTefI 1 IOBBIICHHUA
3(1)(1)6KTI/IBHOCTI/I TEXHOJIOTHYECKUX MMPOUECCOB MAIIMHOCTPOCHUA.
33.2[21‘-11/1 H3YUCHUA JUCHHUIUIMHBL: U3YYNUTh OCHOBBI KOMITBIOTCPHOI'O MOJACIIMPOBAHUA, METOAbI IIOCTPOCHUA
N PCIICHHUA MaTEMaTHYCCKUX MOI[CJ'ICI\/'I, O6pa6OTKI/I OKCIICPUMEHTAJIbHBIX AAaHHBIX Ha KOMIIBIOTCpAX, pCIICHUA
3a71a4 aHaJIn3a, IIPOCKTUPOBAHUA U YIIPABJICHUA METOJaMH KOMIIBIOTCPHOI'O MOACIIMPOBAHMS.

MecTto aucuumiuHbl B cTpykrype OOII BO

JUis  yCIeIIHOrO YCBOEHHMsS Marepuaja CTYAGHTaMU HEOOXOAUMO M3Y4UTh CIEAYIOIIUE
JUCLMIUIMHBL:  MaTeMaTuka, (u3Mka, TeopeTHyeckas MeXaHMKa, HH(POpPMATUKA, IPHUKIAIHbIE
KOMITbIOTEPHBIE IPOIPAMMBI.

B pesynbrare u3ydeHus STUX JUCLUILIMH 00Y4arOIIHecs TOJDKHbI 3HaTh (DyHKIIMOHAJIBHBIE U OTIEPaTOPHbIE
3aBUCHMOCTH, OCHOBHBIC 3aKOHOMEPHOCTH €CTECTBEHHO - HAyYHbBIX AWCIMIUIMH, 3HATh M IPUMEHSATH METOJBI
MaTeMaTHYEeCKOro aHaJi3a, TEOpUH AU PpepeHIHTbHbIX YPAaBHEHUH.

W3ydenne aucummuivHbl «KOMITBIOTEpHOE MOJENMPOBAHME B TEXHUKE» HEOOXOAUMO JUISi OCBOGHUS
MaTeMaTHYECKOro MOJEIMPOBAHUS TEXHOJIOTMYECKHUX IMPOLECCOB U CUCTEM, MH(OPMALMOHHBIX TEXHOJIOIMH B
MAIIMHOCTPOEHUH, TEXHOJIOTMYECKUX MPOLIECCOB B MAIIMHOCTPOSHUH, TEOPUM aBTOMATHUYECKOIO YIPaBJIECHMUS,
aBTOMATU3AIMM  TEXHOJIOTMYECKUX  IIPOLECCOB, HHIKEHEPHBIX METOJ0B OOBEMHOIO  MOJEIUPOBAHMS,
WUHTETPUPOBAHHBIX ~ KoMMbIOTepHbIX — TexHonoruii  (CAD/CAM  cucrem) U JpyrMX JUCUMILIVH
npodeccronanpHoro mukina OOIL

Komnerenuuu odyuyaromerocs, (popMmupyembie B pe3yjibTaTe 0CBOCHUA
AUCUMILTTHHBI

B mporiecce ocBoeHUS JaHHOM TUCIUIUIMHEI Y CTYIeHTa POPMHUPYIOTCS CIIEIYIOIINE KOMIETCHIINN:
obmenpodeccuoHaIbHbIE

Ko HaunmeHoBaHMe KOMIIETEHIINH NHauKaTopel JOCTUKEHHSI KOMIIETEHIIUU
KOMIIETEHIINH
OIIK-1 Cnocoben npumeHsTh | 3-OI1K-1 3HaTh: OCHOBHBIE MaTEMaTUYECKHUE 3aKOHBI;
€CTECTBEHHOHAY4YHbIE U | OCHOBHbIE (DU3MUYECKHE SBJIECHUS, NMPOLECCHI, 3aKOHBI U
0OIIeMH)KEHEPHbIE 3HaHUS, | TPaHULbl HMX MPUMEHMMOCTH; CYIIHOCTh OCHOBHBIX
METO/IbI MaTEMaTHYECKOTO | XMMUYECKHUX 3aKOHOB U SIBIICHUI
aHanmza U MmonenupoBaHus B | Y-OIIK-1 VYmeTh: BBIBISATH €CTECTBEHHOHAYYHYIO
npodeccuoHaTbHON CYIIHOCTb ~ IpoOJeM,  BO3HMKAWOIUX B  XOJe
JeSITeIbHOCTH poheccCuoHANBbHON eATENbHOCTH, MPUBJIEKATh IS UX
peLIeHUs] COOTBETCTBYIOUINHA (U3UKO-MaTEMAaTUYECKUN
anmnapar; HCIOJIb30BaTh OCHOBHbIE METO/IBI
XMMHUYECKOTO UCCIIEA0BAHNS BELECTB U COEAMHEHNI
B-OIIK-1 BnageTe: mMaTeMaTH4eCKUM ammapaTroM s
pa3paboTKK MOEeH MpOLEecCOB U SIBICHUM, pelIeHus
MPAKTUYECKUX 3a1a4 npodeccroHanbHON
JIESTEIbBHOCTH; HAaBBIKAMU MCIOJIb30BAaHUS OCHOBHBIX
001IepU3NYECKUX 3aKOHOB U MPUHIUIIOB B BaKHEUIIINX
NPAaKTUYECKUX MPHIIOKEHUSIX; METOAaMU O00pabOTKU U
MHTEPIIPETALIMN PE3YIbTATOB SKCIIEPUMEHTA
OIIK-4 Crniocoben nonumars | 3-OIIK-4 3nare: npuHUMIIE (YHKIMOHMPOBAHUS U
TIPUHITUTIBI paboThl | MPUMEHEHUS COBPEMEHHBIX MH(OPMaLIMOHHBIX
COBPEMEHHBIX TEXHOJIOTHI
MH(pOPMaITMOHHBIX V-OIlIK-4 VYwMerb: mnpuMeHITh UWHOOPMAIMOHHBIC
TEXHOJIOTHH W HCIIOJIb30BaTh | TEXHOJIOTUH JUIS pelieHUs TPOo(pECCHOHATIBHBIX 3aa4




ux JJIA pCIICHUA
npodeccnoHaTbHOMI
JEATSIbHOCTH

3amay | B-OIIK-4  BraanmeTb:  HaBBIKAMH — HMCHOJB30BaHMS
COBPEMEHHBIX  WH(POPMAIMOHHBIX  TEXHOJOTHH W
MPOrpaMMHBIMH  CPEJICTBAMH, B TOM  4YHCIE
OTEUYECTBEHHOTO TPOU3BOJICTBA, MNPUMEHATH HUX s
penieHus 3a1a4 npodecCHOHaTbHON ACATEIHHOCTH

?.az:atm BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUHA TNCHHUIIIMHBI

BosJiieuenne B
. Hcnosab3oBanue
Hanpasienue/ | Co3naHue ycJjoBMi, Pa3HOILJIAHOBYIO
BOCIIMTATEJIbHOI0 NNOTCHI[HAJIA
neJIn o0ecreYnBaOIIMX BHEY4eOHYI0
Y4eOHBIX M CUMIIINH
AeATEeJbHOCTh
Ipodeccuonans | - GopmupoBanue Hcrnonbs30BaHKue BOCIIUTATEIIBHOIO 1.Opranusanus Hay4HoO-
HOe H TPY/AOBOe | IIyOOKOro NOTEHLIAAJa JUCLHUIUIMH MPAKTHYECKHUX
BOCIIUTaHHUE ITOHUMAaHHUS €CTECTBEHHOHAY4YHOTO U KOH(EepeHIIUH 1 BCTpeY
COLIMAJIbHOW POJIH o011enpoeccCuOHaTBHOTO MOJYJSL | C BEAYLIUMHU
npodeccum, JUTST: CHCIHAINCTAaMHU
MIO3UTUBHOW U - (hopMupoBaHMsI TO3UTUBHOTO IPENIPUIATHNA ropoJa u
AKTUBHOM YCTaHOBKHM | OTHOIIEHHS K MPO(eCcCHr MHKEHEpa | BETepaHaMu aTOMHOM
Ha LICHHOCTHU (KOHCTPYKTOpA, TEXHOJIOI'a), OTpaciIu.
n30paHHON IIOHUMAHUs €€ COLMAIbHOU 2. Opranuzauus u
CIELIMAJIBHOCTH, 3HAYMMOCTHU U POJIU B OOLIECTBE, IIPOBEJICHHE
OTBETCTBEHHOT'O CTPEMJICHHS CJIEI0BATh HOpMaM IPEIMETHBIX OJIUMIIHA
OTHOILIEHHUS K npodecCHOHATBLHON 3TUKU Y y4acTHe B KOHKYypcax
npo(eCCHOHATBHON | MMOCPEICTBOM KOHTEKCTHOTO npo¢eCcCHOHATHLHOTO
JESTEIIHOCTH, 00y4yeHHMsl, PeLIeHUs] IPAKTUKO- MacTepCTBa.
Tpyny (B14) OpUEHTUPOBAaHHBIX CUTYAl[MOHHBIX | 3.YuacTue B
3aj1ad. €XKETOJIHBIX aKLHAX
- (hpopmupoBaHUS yCTOMUNBOTO CTYJEHUYECKHX
UHTEpeca K NpoecCHOHAIbHON CTPOUTEINIBHBIX OTPSI0B
JeSITENBLHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIBHO
MBICIIUTh, IOHUMATh 3HAUUMOCTb
npodeccuu mocpeicTBOM
OCO3HAHHOT'O BBIOOpa TEMaTUKHU
IIPOEKTOB, BBIIIOJIHEHUS ITPOEKTOB C
MocJenyroel myoIunaHoM
IIpEe3EHTAlMEN PE3YIbTaTOB, B TOM
ymciie 000CHOBAaHHUEM UX
COLMAJIBHOW U MPAKTUYECKOMN
3HAYUMOCTH;
- (hopMUpPOBaHMS HABBIKOB
KOMaHAHON paboThI, B TOM UHUCIIE
peann3alnuy pa3InuHbIX
MIPOEKTHBIX poJjelt (uuep,
VCIIOJIHUTEIb, aHAJIUTHUK U TIP.)
MOCPEACTBOM BBITOTHEHHUS
COBMECTHBIX ITPOEKTOB.
Ipodeccuonans | - GopmMupoBaHue Hcrions30BaHNne BOCIIUTATEILHOTO 1.Opranuzanus Hay4HO-
HOe M TPYAOBOE | KyJIbTYpPbI NOTEHLIMANA JUCLUILINH IIPAKTUYECKHUX
BOCIIMTAHHE HCCIIEIOBATENbCKON | MpodeccnoHaIbHOTO MOTYJIS st KoH(epeH1Hit 1 BcTpeu
U MH)XEHEPHOU (dbopMHpOBaHUS UHKEHEPHOTO C BEAYLIMMHU
nesrenbHocTH (B16) | MBIIUIEHHS M MH)KEHEPHOUN CIIelIMaJIMCTaMHU
KYJIBTYPBI 32 CUET IPAKTHUECKUX IPENIPUITHIA ropoJa u
CTYAEHYECKUX UCCIEIOBAHMI BETEpaHaMU aTOMHOMU
COBPEMEHHBIX IPOU3BOJCTBEHHBIX | OTPACIIH.




CHCTEM; ITPOEKTHOM JEATEIBHOCTH 2. Opranuzarnus u
CTYACHTOB I10 pa3paboTKe U IIPOBEJICHHE
ONTUMM3AINH TEXHOJIOTHUECKUX MPEIMETHBIX OJUMITHA]T
CUCTEM, CBA3aHHOM C pELICHUEM U y4acTHe B KOHKypcax
pealIbHBIX MTPOU3BOJICTBEHHBIX npodeccuoHaIbHOTO
3a]1a4; IPOXO0KIECHUS Yepe3 MacTepCTBa.
Pa3HOOOpa3HbIC UTPOBBIE, 3.YyacTue B
TBOpYECKHE, PeCTUBAIBHBIE (DOPMBI, | €KETOIHBIX aKIHIX
TpeOyroIIre aHanu3a CI0KHOTO0 CTYJEHUYECKHX
00BEeKTa, IOCTAaHOBKU CTPOUTENBHBIX OTPSIO0B
OTHOCHUTEJIBHO HETO

npeoOpa3oBaTeNbHbIX 3a4a4 JUIsl KX

ONTUMAJILHOTO PEIICHUSI.

CTpyKTypa u coaep:KaHue y4eOHOM IMCUUIIIIMHbBI
JlucuuiuiiHa Tpenojaercss CTyAaeHTaM B 3-eM cemectpe. OOImas TpyIOEMKOCTh JAMCIUIUINHBI
cocTaBigeT 3 3a4eTHBIX eauHuIbl, 108 ak. yacos.

Kanenaapublid mian

o Buabl yueOHoI 1eATEIbHOCTH
P (B yacax) Makcn
Ne ) )
a T = = ATTecTa MaJlb-
3 o HaumenoBaHue pasjaesa o = Z § 8 uus HBIH
I iy (TemMbl) JTUCUMIIIIMHBI = E e ; = paszena 0as11
e o 2 E §_ % 8 (¢opma ) 3a
Ja = s @) paznen
a = =
1 1 | Beexnenue B cucremusiii | 20 20 KJI1 30
aHams, KOMITBIOTEPHOE
MOJICTTUPOBAHUE.
2 | OcHOBBI paboThI u| 20 20
IPOTPaMMHUPOBAHHUS B
MPUIIOKEHUN ISt )
MaTeMaTUYECKUX u
WH)KCHEPHBIX BBIYHCIICHUN.
3 MareMmaTtuueckue modenu | 24 2 20
JETCPMUHUPOBAHHBIX
CUTHANOB. XapaKTEePUCTHKH,
MOJIEJTIN CITyYalHbIX CUTHAJIOB
4 MaremaTudeckue  MOJEIIH, 24 2 2 20
METO/IbI MTOCTPOCHUS,
pelIeHusl.
2 5 | Pemrenue Texuumdeckux 3amad | 20 2 2 16 KJI2 20
METOlaMH  KOMITBIOTEPHOTO
MOJICTTHPOBAHUSI
Bu npoMe:KyTOUHOI aTTecTalnu 108/4 | 6/2 6/2 | 96 3 50

* - COKpalleHHOE HauMeHOBaHHEe (HOPMBI KOHTPOJIS
** - cyMMa MakCHUMaJIbHBIX 0aiioB oibkHA ObITh paBHa 100 3a cemecTp, BKIItoUas 3a4eT U (MIIK) dK3aMeH
CoxkpalieHHOe HaUMEHOBaHUE (POPM TEKYIIEro KOHTPOJIS U aTTECTAllUH Pa3JIeoB:

O06o3HayeHne IMosHOe HAMMEHOBaHHUE

KJI KonnokBuym

3 3auer




Coaep:xkaHue JIEKIHOHHOTO Kypca

TeMbl JeKUHH. Bcero Yueouo-
Bonpocskl, oTrpadaTpiBaemMble Ha JIEKIHA 4acoB METOXMIECKOE
ob0ecrnieueHue
1 2 3
BBenenne B KoMIbloTepHOE MOjeIHpoBanue. Kommerenuun yuyeOHOro 2 1-10
wiaHa. Tpu OCHOBHBIX HampaBlieHUs paboOThl MHXKeHepa. Bpenenue B
CUCTEMHBIN aHajau3, MareMarudeckoe mojenuposanue. IlocranoBka
3a/layd CUCTEMHOro aHayiusa. biok cxema pemenus 3agad. [Ipumepst
pemieHus  3aJa4  METOJAOM  KOMIIBIOTEPHOIO  MOJEIMPOBAHMS.
CocraBisomye KOMIIBIOTEPHOIO MOJEIUPOBAaHUS — IOCTAHOBKA
3ajaun, nocrtpoeHne MM, pemieHue 3amadu IyTeM KOMIIBIOTEPHOIO
MOJICJIUPOBAHUS.
3ajaya MOCTPOEHUS MaTeMaTHuecKux mozened. CTpyKTypHas cxema 2 1-10
o0wekTa uaeHruduxanuu. [loctpoenune crarmdyeckux moxaeneit MHK.
[TocTpoeHne SKCIEPUMEHTAIBHBIX JUHAMHYECKMX MOJEIEH METOAOM
HEJIMHEHHOT0 TPOrpaMMHUPOBAHUSL.
Huddepennmanpaple  ypaBHEHUS KaK  yHUBEpCalbHas  MOJENb 2 1-10
JUHAMHUYECKHUX 3JIEMEHTOB. 3aBUCUMOCTh YCTAaHOBUBILETOCS COCTOSIHUS
U IepexomHod cocrtaBusaromerd ot Buaa Y. IlosunumonHsble,
muddepeHIMpYOIIUe, HHTETPUPYIOIINE 3BEHBS. Pemienne J1Y
KJIJACCUYECKUM METOJIOM, YHMCIEHHBIM METOJIOM Oiliepa, IyTeM
NepeBO/a B Pa3HOCTHBIE ypaBHEHUs, meTonoM MM. OnepaTopHblit
meron pemenus JY, mepematouynas ¢yHkumsa. BrnmsHue mnepuoxna
JUCKPETHOCTU HAa YCTOMYMBOCTh W TOYHOCTH pemeHus Y. IIpumepst
MOCTPOEHHUS U pelieHus udpepeHnanbHbIX YpaBHEHUN Kak MoJenei
JUHAMHUYECKHUX 3BEHBEB.
IlepeyeHb NPAKTHYECKUX 3AHATHH
Tema npakTuuyeckoro 3anaTus. Bonpocsl, Bcero Yaebuo-
oTpadarbiBaeMble Ha MPAKTUYECKOM 3aHATHH 4acoB MeToanTeckoe
o0ecneyenue
1 2 3
AHanu3 XapaKTepUCTUK CIIy4aliHbIX IIPOLIECCOB. 1 1-10
r pa(pnqvecxnﬁ aHanu3 ciy4aHblx mpoueccoB. IlocTpoeHue mnpocTermux 1 1-10
MOJI€JIEN BPEMEHHBIX PSAIOB.
IloctpoeHne NUHEHHONW CTaTUYECKOM MOJEIH METOJOM HAaMMEHBIINX 2 1-10
KBaJpaToOB.
Ananmuz ,Z[HHaMH‘leCKOﬁ CHUCTEMBI MECTOAOM MAaTEMAaTHYCCKOT'O 2 1_ 1 0
MOJIEJIMPOBAHU.

IlepedyeHnnb 1a00paTOPHBIX padOT He MPEAYCMOTPEHbI YUeOHBIM ILIAHOM

3agaHus 1 CAMOCTOSITEIbHOM padoThl CTYIEHTOB

Beero Y4yedHO-
Bonpochl /151 cAMOCTOATEILHOT0 U3YUeHHs (3aaHusl) MeTOANYecKoe
1acos odecreyeHue
1 2 3




BBenenue B koMmbroTepHOE MojenupoBanue. Komnerenuun yaeGHOro
riaHa. Tpu OCHOBHBIX HampaBieHUs paOOThI MHXKeHepa. BeneHue B
CUCTEMHBIN aHaJIN3, MareMaTudeckoe MonenupoBanue. IlocrtaHoBka
3a/la4l CUCTEMHOro aHaiu3a. biok cxema pemenus 3anad. ITpumepsl
pelieHus  3ajad = METOJOM  KOMIIBIOTEPHOIO  MOJEIHMPOBAHMSL.
CocraBisitoliie  KOMIIBIOTEPHOTO MOJEJIMPOBAaHMUSI — IIOCTAaHOBKA
3ajaud, nocrpoenne MM, penieHue 3azadv IyTeM KOMIIBIOTEPHOIO
MOJIEJIMPOBAHUSI.

20

1-10

OcHoBbl pabOTBl M NPOTPAMMHUPOBAHUS B IPUIOXKEHUU Ui
MaTEeMAaTHYECKUX W  WHXKCHEPHBIX  BbIYMCIEHUH.. Pabora B
bopMynbHOM, rpaduyeckom, TEKCTOBOM penakTopax.
MaremaTtnueckue omeparopbl W omepanuu. Pabora ¢ Bekropamu,
MaTpullaMd. AJTOPUTM pemieHust 3agadd. [IporpammupoBaHue B
NPWIOKEHUU JUJII MaTeMaTUYeCKHUX M WHXXCHEPHBIX BBIYUCIICHHIA..
ITpumepsbl.

20

1-10

Mopenu curHanoB. JlerepMUMHUpPOBaHHBIE CUTHaNBL. EauHWYHALA
CTyHeHuaTas, UMIyJbCHAas (QYHKLIUHU, UX MPUMEHEHUE JUIs ONUCAHUA
curHanoB. CBs3b MeXIy HUMH. Mojenu JeTepMUHUPOBAHHBIX
CUTHAJIOB— CTYIIEHYaTHIE, JIMHEHHBIE, rapMOHHUYECKHE,
IIOJINTaPMOHUYECKHE.

[Tpupona cimyuaiiHelx npoueccoB. OTIIMYME CIIy4alHBIX CUTHAJIOB OT
JeTepMuHUpOBaHHbIX. DyHKIM pacnpenencHus. Maremarnueckoe
OoXujaHue, aucnepcus. TeopeTndyeckue XapaKTEPUCTHKH, OLEHKH.
CrexTpanbHble COCTaBIAOLIUE CcUrHaioB. [loHsTHE O KOppemsuuu,
CHEKTPAJIbHOM IIIOTHOCTH. PU3NYECKas CyTh XapaKTEPUCTHK.
WuxeHepHbIe 3a1auu, IPUBOJAUMBIE K AHAIM3Y CIyYalHBIX IIPOLIECCOB.
[TpuMeHeHrnEe 3aKOHOMEPHOCTEN CIIydalHBIX INPOLIECCOB Ul aHaIM3a
W3JIeJIMIA MAalIMHOCTPOEHUS.

I'paduueckuil aHanu3 BpeMEeHHBIX psioB. Pa3nokeHne Ha TapMOHMKH.
[IpuMeprl MOCTPOECHUS MPOCTHIX MOJAEIIEH CIy4alHbIX IIPOLECCOB.

20
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Beenenne B nmoctpoenne MM. VYcraHOBHBIIMECS — COCTOSIHHMS,
nepexoaHbie  mporecchl. (Cratuueckwe, JTUHAMHUYECKHE MOJICIIH.
[Tosumuonnsie  3BeHBSA.  (CTaTHYeCKHE,  aCTaTUYECKHE  3BCHBA.
YHuuBepcanbHocTh Y kak Mojenu. 3aBUCUMOCTb YCTaHOBHUBIIETOCS
COCTOSIHUSI M IIEpeXOaHOMN cocrasistomen or suaa /Y. Pemenne /1Y
KJIACCUYECKHUM, YHCIEHHbIM MeToioM Oilnepa. Pemenue Y mnyrem
NepeBO/ia B Pa3HOCTHbIE ypaBHEHUs. OnepaTopHBbI METOJ pelieHus
JY. Pemienue JIY meromom MM.

3ajaya MOCTPOEHUsI MaTeMarthyeckux Mmojenei. CTpyKTypHas cxema
oObekTa uaeHtuduxanuu. [loctpoenune crarmyeckux moxaeneit MHK.
[Tpumepsr. Kosddumment ypoBHs 3HaHus mporecca. Iloctpoenue
AHAIMTHYECKUX JAUHAMHYECKUX Mojened. Mopaenu HarpeBa JeTalid,
NPOCTBIX 3JICKTPUYECKUX CXeM C I, C, | ameMeHTaMu, 3J1eKTpUIecKOro
npuBosa. IlocTpoeHne 3KCEepUMEHTAIbHBIX IUHAMUYECKUX MOJIEen
METOJIOM HEJIMHENHOro mnporpammupoBanus. l[loctpoenne moxenei
3BEHBEB 1-TO, 2-T0 MOPSIKOB, KOJIEOATEIHHOTO.

20

1-10

Pemenus texnumueckux 3amad meronamu KM. 3agaua oOecrneueHus
TpeOyeMOol TOYHOCTH TPU MeETauI000paboTke. MeTonbl pemeHus.
3aKOHOMEPHOCTH TIpoLiecca pe3aHusl Mpu TOKapHOi oOpaboTke. 3anaun
MOJICNINpOBaHUs Impouecca pe3anus. MM mpounecca pe3aHus Inpu
ToKapHOU 00paboTke. MM konebaTenbHON cucTeMbl. Moaenu ynpyrux
CUCTEM CTaHKOB. DKCIIEpUMEHTAJIbHOE MOCTPOCHUE MOJENEeH YIpYrux
CUCTEM CTAaHKOB.

[Tpumeps! pelieHus 3a1ad METOAOM KOMITBIOTEPHOTO MOJEIUPOBAHUS.
MareMarnueckoe MOJACIMPOBAHUE MEXAaHUYECKUX cHUCTeM. Mopenu
IIPOLIECCOB PE3aHus AJIs 33Ja4 yIPaBICHUS.

16

1-10




PacueTrHo-rpaduyeckasi padbora He NpeayCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBercTBUM ¢ TpeOoBaHusMH oOpaszoBaTenbHOro crangapra BO HUAY «MUOH» mno
HanpasyeHuto noaroroBku 15.03.01 «MamuHoCcTpoeHue» peanu3anus KOMIETEHTHOCTHOTO MOAXOAa B
IIPOLIECCE U3YUYEHUS NUCLMILIMHBI NPEATIONAracT OPraHu3alui0 UHTEPAKTUBHBIX 3aHATHNA. VIHTEpakTUBHBIC
3aHATHSL TPOBOAATCS B BUAE NPAKTUUECKUX 3aHATHM, BO BpeMs KOTOPbIX oOOyyarouigecss B
HEINOCPEICTBEHHOM KOHTAaKTE C IPENOJaBaTelIeM OCBAWBAIOT IPAKTUYECKHE HABBIKM BJIAJCHUS METOJAaMU
KOMITBIOTEPHOT'O MOAETHPOBAHHUS IIPU PEIICHUH NMPO(HECCHOHAIBHBIX 3a/1a4.

IIpu peanuzanuu ydeOHOro Marepuanga Kypca HCHOJB3YIOTCA pas3jInyHble 00pa3oBaTelbHbIE
TEXHOJIOTUH, CIOCOOCTBYIOLINE CO3/IaHUI0 aTMOC(Epbl CBOOOIHOW M TBOPYECKOW TUCKYCCHH KaK MEXIY
IpernojiaBaTesaeM U CTyJeHTaMH, TaK U B CTyJeHYecKoi rpymme. Llesnbto npu 3ToM sBIsSeTca BbIpabOTKa y
CTYJCHTOB HAaBBIKOB M KOMIIETEHLUH, IO3BOJSIOUIMX CAMOCTOSITEIbHO BECTH HCCIEIOBATENbCKYI0 U
HAy4YyHYyI0 paboTy.

AyauTOpHBIE 3aHATHA IPOBOIATCS B BHJAE JEKUMH ¢ ucnoiab3oBaHueMm [IK u xommeroTepHOro
IPOEKTOpa, NPAaKTUYECKUX 3aHiATUH c ucnoiwb3zoBaHueM IIK. CamocrostenpHass paboTa CTYAECHTOB
IIPOBOAMTCS 10/l PYKOBOJCTBOM IIPEIOJIaBaTeNIel, ¢ 0Ka3aHUEM KOHCYJIbTAallMi ¥ TIOMOIIU NP BBINOJIHEHUN
JIOMAIIHUX 3a/laHuM.

(I)OHII OIICHOYHBIX CPEACTB
@DOHJ OLIEHOYHBIX CPEJICTB IO JIUCUUIUIMHE O00OecredyuBaeT IPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ysbTaToB OOy4YeHHs (KOMIETCHIMH ¥ WX HWHIAMKATOPOB) TOCPEACTBOM MEPOIPHITHI TEKYIIETO,
pY6€)I(HOFO H IPOMCKYTOYHOI'O KOHTPOJIA IO JUCHHUIIIINHEC.
CBs13b MeX1y GOPMUPYEMBIMU KOMITETCHIIUSIMU ¥ JOPMaMHU KOHTPOJISI UX OCBOCHUS TPE/ICTABICHA B
cienyromen Tabnuiie:

HanmMmenosanue
Ne Kon n HanMeHoBaHuEe HHIUKATOpa HanmenoBanue

KOHTPOIUPYEMBIX N
n/a JOCTUXKCHUA KOMIICTCHIIUN OILICHOYHOI'0 CpCACTBA
pa3nenoB (TeMbl)

BXoaH0¥ KOHTPOJIb

Bomnpocer BxogHOTO
KOHTPOJISA (YCTHO)
ATTecTtanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

1 Pazpnen 1. OcHOBBI

1 | BxoaHol KOHTPOJIb

KOMITBIOTEPHOTO 3-0OI1K-1, 3-OIIK-4, YV-OIIK-1, Kommoksuym 1
MOJIETHPOBAHHS. ¥Y-0OIIK-4, B-OIIK-1, B-OIIK-4 (MMCHMEHHO)

2 Paznen 2. Komnoksuym 2
KommnbrorepHoe 3-OI1K-1, 3-OIIK-4, YV-OIIK-1, (MMCHMEHHO)
MOJIETTUPOBAHHE V-OIIK-4, B-OIlK-1, B-OIIK-4

TCXHUYCCKUX 3ada4

ITpomMesxyTouHas arrecranus
3-0OI1K-1, 3-OI1K-4, V-OIIK-1,
Y-OIIK-4, B-OIlK-1, B-OIIK-4

1 | 3auer Bomnpocsr k 3auety (ycTHO)

OrneHOYHBIC CPENICTBA AJII BXOJHOTO KOHTPOIIS MPEICTABISIIOT COOON BOIPOCHI, KOTOPHIE 3a1at0TCSI
CTyJEHTaM B YCTHOU opme.

Texymuit KOHTPOJIb MO TeMaM MPOBOAMTCS B BHUJE BHINOTHEHUS JIAOOPATOPHBIX M MPAKTUYECKUX
pabot, BeimonHseMbix Ha [IK, HampaBneHHBbIE HA pElICHHE KOHKPETHBIX 3a/a4 WHAMBHIYATHbHO KaXIbIM
CTYJEHTOM.

Ha srtame arrecranuu pa3ienoB WCIONB3YETCS: MHCHbMEHHBIE OTBETHI HAa BOMPOCHI KOJUTOKBHYMa
(KJI). KonokBuyM COEPKUT BOIIPOCHI MO pa3/ieiaM TUCIUILUIAHBI.

JlJi IpOMEXyTOUHOM aTTecTalu NpeayCMOTPEHbI TEOPETUUECKHIE BOIIPOCHI.



ITo nutoram oOyueHHs BHICTABIISETCS 3a4eT.

BxoaHo# KOHTPOJIb

. Pemienne cucrem anredpanueckux ypaBHeHU metonoM Kpamepa.
. Perienne cucrem anredpanyeckux ypaBHEHUH B MaTpHLIAx.

. TunoBble (pyHKIMH, UX YpaBHEHUS, IPA(UKH.

. Beraucnenue npon3BOAHBIX OCHOBHBIX ()YHKITHIA.

. Pacuer uHTErpana ot OCHOBHBIX ()YHKIIUH.

. MartemaTtnueckuii, Gu3n4ecKuii CMBICI TPONU3BOIHOM, TPAPUKH.

. MaremaTtudeckuii, (pU3MUECKUN CMBICT HHTETpaja, rpaduku.

. 'padmuaeckoe nuddepeHnmpoBanne BpeMeHHOH (PyHKITHH.

O© 00 NO Ol WN -

. I'papuueckoe nnrerpupoBanre BpeMeHHON (YHKIUH.

10. ®dynkuun MHOTHX nepeMeHHbIX. JuddepennupoBanne.

11. Knaccuueckuit Mmetos pemeHus nuddepeHIuanbHbIX YPaBHCHHH.

12. Pemienus nuddepeHnnaibHbIX ypaBHeHH 1-T10, 2-T0 MopsiiKa.

13. luddepenmanbubie ypaBHEHHS TUIIOBBIX 3BEHBEB.

14. Pemienus guddepeHnuanbHblX YpPaBHEHH THUIOBBIX 3BEHBEB IIPU THUIOBBIX BXOIHBIX
BO3JIEHUCTBUIX.

KosoxkBuym 1

1. OCHOBBI CUCTEMHOT'0O aHaJIM3a. JTallbl PEIICHUS 3a1a4l CUCTEMHBIM aHAJIU30M.

2. CTpyKTYpHBII aHAJIU3, TEKOMIIO3UIUS CUCTEMbI, MOJEIMPOBAHNE MEXAHU3MOB IIpoLiecca.

3. OcHOBBHI PabOTHl M TPOTPAMMHUPOBAHUS B MPWIOKCHHH JIJII MAaTEMaTUYCCKUX W WH)KCHEPHBIX
BBIYMCIICHUM.

4. OcHOBbI paboOThl B TMakeTe MPHUKIAJAHBIX MPOTrpaMM JJs pPElIeHUs 3aJa4 TEeXHUYECKHX
BBIYMCIICHUM.

5. OCHOBHBIE MOJIENN AETEPMUHUPOBAHHBIX CUTHAJIOB.

6. [Ipupona cinyyaliHbIX POIIECCOB, XapPAKTEPUCTUKU CIyYalHBIX MPOLECCOB.

7. AHANUTUYECKUH U TIOUCKOBBIM METOJIbI MOCTpoeHHsI MM.

8. [locTpoenue cratnyeckux moxaenen merogom MHK.

9. Pemenue 3a1a4 BIOOpa ONTUMAIBHON CTOPOHBI KyOa MeTogoM MM.

10. Pemenue 3amaun BbIOOpa ONTHMAJIbHOW HArpy3ku OSJIEKTPUYECKON cxembl MeronoM MM.
HccnenoBanue TpaeKTOPUH MOJIETA CHAPSAAA METOJIOM KOMITBIOTEPHOTO MOJEITUPOBAHMSL.

11. WccnenoBanue TpaeKTOPUM MOJETA CHAPANA METOJOM KOMIIBIOTEPHOTO MOJEIMPOBAHUS IIpU
y4eTe COPOTUBIICHUS BO3yXa.

Koninoxsuym 2

1. YcTaHoBUBIIKECS COCTOSTHUS, IEPEXOAHBIE MPOIIECCHI, UX MOJIENH.

2. Cratnyeckue, JMHAMHYECKHE MOJICIIH.

3. uddepennmanbapie ypaBHEHUS — OCHOBHOM BUJT MOJIEIIH.

4. 3aBUCMMOCTb YCTAaHOBHMBIIEIOCS COCTOSHUSI W TEPEXOJHOM cocTaBiswonied ot Buaa Y.
[Tozunmonnsle, nuddepeHIupyronre, UHTETPUPYIOIINE 3BEHBSI.

5. YuuBepcanbHOCTh Y Kak Moaenu.

6. Pemenue /1Y KJ1acCHYECKUM METOIOM.

7. Pemienue /1Y 4uCIEHHBIM METOAOM DUJiepa.

8. Pemenne /1Y nmyreMm nepeBoja B pa3HOCTHBIE YPABHEHUS.

9. Oneparopubiit Metoa pemenus Y. [lepenatounas GyHKIus.

10. BimsaHMe neproga TUCKPETHOCTH HAa yCTOWYUBOCTh M TOYHOCTH pemieHus Y.

11. MeTtonuka pemeHust TEXHUYeCKHUX 3a1a4d merogamu KM.

12. Ananutnueckoe nocrpoenue Y HarpeBa neranu.

13. AHanuTHYeCcKoe MOCTPOEHHUE MPOCTHIX AEKTpUUecKkux cxem ¢ R, C, L snemeHnTamu.



14. MM s1eKTpUUYECKOro NpUBOAA.

15. MM pannoakTUBHOIO pacraza ypaHa.

16. MM MexaHU4YECKOH CUCTEMBI.

17. Monenu cuibl pe3aHusi pyU TOKapHOUM 00paboTKe.

18. MM mnporiecca pe3anus Ipu TOKapHOi 0OpaboTKe.

19. MM mexaHu4ecKo# Koe0aTeTbHONH CUCTEMBI.

20. DKCepuMEeHTaIbHOE TOCTPOCHUE MOJENICH YIIPYTUX CUCTEM CTaH-KOB.

21. Pemenue /1Y B Sinulink meTomom MM.

22. MeTtoanka MOJIETMPOBAHUS JUHAMHUYECKUX CUCTEM.

23. MoaenupoBaHrue MeXaHUYECKOM cucTemsbl B Sinulink.

24. MopaenupoBaHue CUCTEMBI yripaBiieHus B Simulink.

CucremMa OLleHKH aTTeCTALMM Pa3/1eJI0B N CUUIIIMHBI

Kaxnpiii komnokBuym onenuBaercs B 10 6amnos. KomokBuyM cuuTaercs cJaHHBIM, €CJIA CTYIEHT
MPAaBUJIBHO OTBETHII Ha 60 MPOIIEHTOB OT 3a/IaHHBIX €My BOIPOCOB.

KonTpoabsHnasi padora

Crynentsl 3a04HOW (opMbl OOyueHHUS BBIMOJIHSIIOT KOHTPOJIbHYIO pabory. Kaxawlii cTymeHT
BBIMOJHSAET cBOoM BapuanT. [lapamerpel auddepenumnansHoro ypaBuenus k u T BbeiOupatorcs,
COOTBETCTBEHHO, TI0 KOJIMYECTBY OYKB B UMEHH M (paMHIINU CTyAeHTa. PaboTa BKITIOYaeT TpH 3a/1aHUS.

1. [IpousBecTu aHanmuTH4ecKoe peuieHue AuQdepeHnaIbHOro ypaBHeHHsI ¢ TapaMeTpaMy COTJIacHO
BapranTy. OCBOUTH KaKWe MCXOHBIC JTaHHBIC HEOOXOIUMBI JIJIs perieHus quddepeHInaTLHOTO ypaBHEHUS,
KaKo# BUJ UMEIOT CBOOO/IHAS U BHIHY)KJICHHBIC COCTABJISIONINE PEIICHMUS.

2. PazpaboTarh mporpamMmy M pEIIUTh JaHHOE YPAaBHEHHE METOAOM Diiliepa B 3JIEKTPOHHBIX
TabnuIaxX MpU €AMHUYHOM CTYIIEHYaTOM BXOJHOM CHUTHAJIE U HYJIEBBIX HAaYAIbHBIX YCIOBUSIX.

3. MeTtogoM ~ MareMaTH4ecKoro  MOJCIMPOBAHMS ~ HM3YYUTh  BIUSHUE  HapaMeTpoM
nudPepeHIaTIbHOTO YpaBHEHUS U HAYAIBHBIX YCIIOBUN Ha PEIICHUE.

Ixaabl OlleHKH KOHTPOJIbHOH padoThl

«3a4TeHo» CTyneHT BBINOJHWII BCE TPU 3a/1aHUs B COOTBETCTBUM C BAPUAHTOM, B PE3YyJIbTAaTE OCBOMII:
AQHAIUTUYECKUN METOJ pelieHus AuddepeHnaIbHbIX YPaBHEHUN U TOJyUYEHHE PEIIeHUs
YPaBHEHHs INIEPBOrO TOPSAKA, YHUCIECHHBIM MeTol Oilepa W TNOJIYYEHHE pPELICHUS
muddepeHIMaNbHBIX YpaBHEHUN MpPU €AMHUYHOM CTYNEHYaTOM BXOJHOM CHUTHalle U
HYJIEBBIX HAUYaJIbHBIX YCJOBHSX; & TAaK)K€ M3Yy4WJ 3aBHCHUMOCTbH PEIICHHUH OT 3HA4YE€HUI
[IapaMeTpPOB  yYpPaBHEHUS MW  HAYAJIbHBIX YCIOBUW  METOJOM  MaTEMaTHYECKOIO
MOJIEJTMPOBAHUSI.

«He 3auteHo» | CTyaeHT He BBINOJHUI BCE TPU 3aJaHMsI C OTKIOHEHUSMHU IO BapUaHTy, B pe3yJbTaTe
OCBOMJI HE B JIOJDKHOW CTEMEHHU: aHAIMTUYECKUH MeTo] pemeHus auddepeHInaibHbIX
YpaBHEHUH W TOJY4YEHHE pEIICHUs ypaBHEHUS MEPBOrO MOPSAJKA; YHCIECHHBIM METOJ
DOiinepa M MoJlydyeHHE peleHus TuGQepeHNaIbHbBIX YPaBHEHUA MpU €JUHUYHOM
CTYNIEHYaTOM BXOJHOM CHTHaJle W HYJIEBBIX HauyalbHBIX YCIOBUAX; a TaKXKe H3y4duI
3aBUCHUMOCTh PELICHUI OT 3HAYEHWH NapaMeTpPOB YPAaBHEHMsS M HAYAIBHBIX YCJIOBHMH
METOJIOM MaTeMaTH4YeCKOr0 MOIEITUPOBAHUS.

Bomnpocs! quis 3a4era

1. OcHOBBI CHCTEMHOT'0 aHaJIN3a. DTaIlbl PEUICHN 3aa4ll CHCTEMHBIM aHAIU30M.

2. CTpyKTYypHBI aHaNIN3, JEKOMIO3HUIINS CUCTEMBI, MOJECTUPOBaHNE MEXaHMU3MOB IpoIiecca.

3. OcHOBBI paboOTHl U MPOrPAMMHPOBAHUS B MPUIIOKEHUU JUISI MAaTeMaTHYECKUX M HHXKEHEPHBIX
BBIYMCIICHHIA. .

4. OcHOBBI paOOTHI B TPOrpaMMHOM cpejie sl pelieHus 3a/1a4 TEXHUYECKUX BBIYUCICHUH.

5. OCHOBHBIE MOJIETH JIETEPMUHUPOBAHHBIX CUTHAJIOB.

6. Ilpupoxaa ciydaifHBIX MPOLECCOB, XAPAKTEPUCTHKH CIYyYalHBIX MPOLIECCOB.

7. AHAIUTUYECKUI U MOUCKOBBIA METOBI MOCTpOeHUsI MM.




8. INoctpoenue crarrueckux mojeneir merogqom MHK.

9. Pemenue 3agau BeIOOpa ONTHUMAIbHOM CTOPOHBI KyOa MeTogoM MM.

10. Pemenue 3amaum BeIOOpa ONTHMAIBLHON HArpy3KH JJIEKTPUYECKON CXeMbl MeTojgoM MM.
HccnenoBanue TpaekToOpuH MojieTa CHaps1a METOI0M KOMITbIOTEPHOTO MOJICTUPOBAHMUS.

11. HccnenoBanue TpaeKTOPUU MOJIETa CHAPAIA METOJIOM KOMIIBIOTEPHOTO MOJCIUPOBAHUS TIPU
yueTe CONMPOTUBIICHUS BO3AyXa.

12. YcraHOBUBIIHECS COCTOSHUS, TIEPEXOHBIC TIPOIECCHI, X MOJICIH.

13. Cratuueckue, JUHAMHUYCCKHE MOJIEIIH.

14. uddepenunanbupie ypaBHEHUS — OCHOBHOM BU MOJICIIH.

15. 3aBuUCHMMOCTH YCTAaHOBUBLIETOCS COCTOSIHMSI U TEPEXOAHOM cocTraBistouie ot Buaa Y.
[Mozunmonnsle, nuddepeHIupyrore, UHTETPUPYIOIINE 3BEHBSI.

16. YumuepcambHOCTB [|Y Kak MojemH.

17. Pemenue 1Y ki1accuuecKuM METOJIOM.

18. Pemenue JIY yucneHHbIM METOAOM Diiepa.

19. Pewenue /1Y nmyrem nepeBoja B pa3HOCTHBIC YpaBHEHUSI.

20. Omepatopusiii Meton pemenus Y. [lepenarounast pyHkums.

21. BnusiHue nepuoja IMCKPETHOCTH Ha YCTOWYMBOCTh U TOYHOCTH pemeHus Y.

22. Meroauka penieHus TeXHUYeCKuX 3a1a4d merogamu KM.

23. Ananutnueckoe nocrpoenue J[Y Harpesa geraiu.

24. AnHanuTHdecKkoe MOCTPOeHUE MPOCThIX deKTpuueckux cxem ¢ R, C, L

AJIEMEHTaMHU.

25. MM »3JIeKTprYeCcKOro MpUBO/Ia.

26. MM paanoakTHUBHOTO pacraja ypaHa.

27. MM MexaHWYeCKOH CHCTEMBI.

28. Mogenu cWIBI pe3aHus MPH TOKapHOU 00padoTKe.

29. MM mporecca pe3aHus MPH TOKapHOU 00padoTKe.

30. MM mexaHHYECKO# KOJIeOATeTbHOU CHCTEMBI.

31. DkcrepruMeHTATBLHOE MOCTPOCHUE MOJICTICH YIIPYTHX CUCTEM CTAaHKOB.

32. Pemrenue JIY B Sinulink Metomom MM.

33. Meroauka MOJCITMPOBAHUS TUHAMHYECKHX CHCTEM.

34. MopaenupoBanue Mexannueckoit cuctemsl B Sinulink.

35. MopenupoBaHe CUCTEMBI yripaBieHus B Simulink.

Ikaabl oneHKH 00pa30BaTEJIbHBIX JOCTHKEHU I

banasl
(utoroBoit |Babl 3a
PEUTHUHTOBOM | pa3aeJibl
OLIEHKH)

Ouenka (0an
3a OTBeT Ha TpebGoBanus K 3HAHUAM
3a4ere)

— OlweHKa «3a4TEHO» BBICTABIIAETCS, €CIM CTYAEHT HMEET
3HaHUS OCHOBHOI'O MaTepuana, €cild OH IIPOYHO YCBOMI
IIPOrPaMMHBII  MaTepuaj, MOCIEAOBAaTENbHO, UYETKO U
JIOTMYECKH CTPOMHO €ro M3jaraeT ero Ha 3adere, BIIAJEeT
HEOOXOJMMBIMU HaBBIKAMH M TIpUEMaMU WX BBIIOJIHEHUS,
YMEET TECHO YBS3bIBATh TEOPHUIO C MPAKTUKON

— VYyeOHblEe JOCTHXKEHHMS B CEMECTPOBBIH MEpuox U
pesyabTaTaMd  pyOeXKHOro  KOHTPOJS  JAEMOHCTPHUPYIOT
JIOCTATOYHYIO CTENIEHb OBJIAJICHUS IPOTPAMMHBIM MaTepUATIOM.

«3a4meHo»

100-65 30-50 | 30-50 6annos

«ne 3aumenoy| — OIEHKa «HE 3a4TEHO» BBICTABIISIETCS CTYJCHTY, KOTOPBIN He
- 0-29 6annoe | 3HaeT 3HAYMTENHHOW YaCTH MNPOTPAMMHOTO Martepuana,

64-0 29-0




JIOMYCKaeT CyIIeCcTBeHHbIe omnOKu. Kak mpaBuio, oneHka «He
3a4TEHO»  CTAaBUTCS  CTYJEHTAaM, KOTOpPblE HE  MOTYT
MPOJOJKUTh O0ydeHHe ©Oe3 JOMOJHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOLIEH JUCLUIUINHE.

— VYueOHble JOCTHXKEHHS B CEMECTPOBBIM Iepuon U
pe3ylibraTaMu PYOEKHOTO KOHTPOJS JEMOHCTPUPOBAIM HE
BBICOKYIO CTEIEHb OBJIAJICHUS NPOTPAMMHBIM MaTEPHAIOM IIO
MHHUMAJIBHOM TUIAHKE.

Cymma Onenka no 4-x 3aver Onenka paxams
0a/10B 0aIbHOI 1IKaJTe (ECTS) pajat

90 -100 5 (OTJIMYHO) A OTJINYHO

85 -89 B OYECHb XOPOIIO
75— 84 4 (xopor1o) C XOPOIIIO

3a4TEHO

70-74

6569 D YIOBJIETBOPUTEIBHO
60 — 64 3 (yRoBIETBOPHTEILHO) E MTOCPEACTBCHHO
Huxe 60 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO F HEYJIOBJIETBOPUTEIHHO

YueOHO-MeTOoAN4YecKoe U MHPOPMALIHOHHOE o0ecniedeHre y4eOHOM TN CIIMIIMHBI
OcHoBHas nuTeparypa:

1. KommproTepHoe  MPOSKTHPOBAHWE H  MOJCIUPOBAHHE TEXHOJOTMA ¥ HWHCTPYMEHTa B
MaIIMHOCTpoeHuH : ydebnoe mocodbue / O. B. Imutpuena, A. b. Ilepenanos, E. M. Ky3uneuosa, U. II.
Kamkun. — Kypran : KI'Y, 2017. — 70 c. https://e.lanbook.com/book/177869

2. OBroB, B. A. KommnbrorepHoe MozaenupoBanue : yueOHoe mocodue / B. A. OroB. — Ilensa :
I'AY, 2016. — 83 c. https://e.lanbook.com/book/142117

3. OBTOB, B. A. OCHOBBI aBTOMaTH3MPOBAHHOTO MPOEKTUPOBAHUS U MOJCITUPOBAHHS B TEXHHKE :
y4ueOHoe mocodue / B. A. Opros. — [lensa : [I'AY, 2017. — 116 c. https://e.lanbook.com/book/131222

JlonmonHuTenpHas TuTEpaTypa:

4. Kprokos, A. 1O. KomnbloTrepHOE MOAEIUPOBAHNUE U3/AETUN B KOHCTPYKTOPCKO-TEXHOJIOTUYECKON
HOJATrOTOBKE MPOM3BOJACTBA : yuebHoe mocodue / A. FO. KprokoB. — Ilepms : ITHUITY, 2013. — 137 c.
https://e.lanbook.com/book/160798

5. Bacekun, K. . KowmmbloTepHoe MOJENMPOBAaHUE PEXYILIEr0 WHCTPYMEHTa @ y4eOHO-
Meroguueckoe mocoome / K. . Bacekun. — Tomearem :  TI'Y, 2015. — 81
c. https://e.lanbook.com/book/139891

6. BmoBun, P. A. KommbproTepHoe MOIETUpOBaHHE TEXHOJIOTHYECKOTO IPOIEcca JHUThS JeTajei
neurateneit B moayne Visual-Mesh nporpammuoro npoaykra ProCast : yueOnoe mocodue / P. A. BaosuH.
— Camapa : CamI'V, 2019. — 108 c. https://e.lanbook.com/book/148597

7. Konsumo, HO. P. KommbioTepHble TEXHOJOTMHM B MamuHOCTpoeHHH. [IpakTtukym : ydeOHOE
nocoome / FO. P. KombmoB. —  Cankr-Ilerep6ypr : Jlaws, 2019. — 500 c.
https://e.lanbook.com/book/123999

8. Konbuios, 0. P. OCHOBBI KOMITBIOTEPHBIX IU(POBBIX TEXHOJIOIUNA MAITMHOCTPOEHUS | YUEOHUK /
10. P. Konbios. — Cankr-IlerepOypr : Jlans, 2019. — 496 c. https://e.lanbook.com/book/125736

9. IMerpumes, M. O. KommprioTepHOE MOACTUpOBaHUE : y4ueOHO-MeToamueckoe mocobdue / M. O.
[Terpumer, M. I'. A66si30Ba, A. H. AnénoBa. — VYibesHoBcKk : Yul'TIY um. .H. YnesuoBa, 2017. — 49
c. https://e.lanbook.com/book/112097

10. ®ponora, O. A. PacueT mpocTpaHCTBEHHON METaUNTIOKOHCTPYKIIMH B MPOTPaMMHOM KOMILIIEKCE
JIMPA : yuebHoe mocobue / O. A. ®Dpomoa. — Openbypr : OI'Y, 2019. — 148 c.
https://e.lanbook.com/book/159930

[TporpammHuoe obecrieueHue u IHTEpHET-peCypCHhl:




ITouckoBele cuctembl UHTEepHeTa yandex.ru, google.ru, rambler.ru Mo KOHKPETHBIM BOIIPOCaM
00BEKTA OUCKA.

MarepuajbHO-TEXHUYECKOE O0ecTeuyeHue y4eOHOM U CHUIIIMHBI
.HGKI_[I/IOHHBIG nu HpaKTI/I‘leCKI/IC 3aHATUSL HpOBOI[}[TCH B I/IH(i)OpMaHI/IOHHO BBIYHUCJIINTCIBHOM ueHTpe,
OCHAIIICHHOM KOMIIJICKTOM My.]'[BTHMGILHfIHOI‘O 060py,Z[OBaHI/ISI nu KOMHBIOTepaMI/I.

yq66HO'MeTOIlI/I‘leCKI/Ie PERKOMEHIAIUNA NJIA CTYACHTOB

1) Cnenyer TuiaTenbHO IUIAHUPOBaTb M OPraHU30BBIBATH BPEMs, HEOOXOAMMOE JUISl H3YyYEHUS
JUCUMIUIMHBEL.  HenomycTumMo OTKIAAbIBaTh O3HAKOMJICHME C TEOPETHMYECKOM 4YacTblO, BBIIIOJIHEHHE
WH/IMBUIYAJIbHBIX 33JaHUI TI0 TeMaM MPaKTHYECKUX paboT Ha KOHEIl CEMECTpPa, MOCKOIbKY 3TO HEMHHYEMO
NpUBEIET K CHUKCHUIO KAaueCTBa OCBOCHHS MaTepHala, MHAWBHUIYAIbHBIX 3a1aHuil. Bece BUIBI paboT 1o
JUCLIUTUIMHE PEKOMEHIyeTCsI BRIIOIHATD 10 KaJeHJapHOMY IIJIaHy, IpuBeIeHHOMY B Paboueii mporpamme.

2) «CueHapuil U3yyeHus: JUCLMILIMHBDY IPEIyCMATPUBAET CIEAYIOIINE CXEMbI: 10 TEOPETHUECKOMY
KypCy: O3HAaKOMJICHHE C TE€MaTHKOM JIEKLIMM; M3Yy4YEHHE JINTEPATYphl 110 TEME; NPOCIYIIMBAHUE JICKLINU;
00CyX/1IeHHE BOIIPOCOB.

[To BBHIMONHEHUIO HMHIMBUAYAJIBHBIX PpabOT MO TeMaM MPAKTUYECKUX 3aHATUH: IOATrOTOBKA K
BBINOJIHEHUIO pabOThl MO METOJMYECKUM YKa3aHHUAM; paboTa Ha NPAKTUUYECKOM 3aHATUU BBIIOJHEHHE
paboThl U OPOPMIICHHE OTUETA; 3AIUTA PAOOTHI.

3) N3yuenne MUCHMILIMHBI TPeOyeT HeMpepbIBHOM paboThI ¢ uTepaTypoi. [lepen mpociymmBanuem
KQKIOU JIEKIUU CTYJEHT JI0JKEH 03HAKOMHUTBCSI C MAaTEPUAJIOM IO CIIUCKY, IPUBEIEHHOMY [0 TEME JIEKLIUU
B paboueii mporpamme. Ilepen BBITOTHEHHEM HHIUBUAYAIBHBIX 3aHSATHH MO TE€MaM IPAKTHYECKUX PadboOT
HEO00XOUMO U3YyYUTh TEOPETUUECKUE CBE/ICHUS, IPUBEACHHbBIE B METOIMUECKUX YKa3aHUAX K BBITOJIHEHUIO
OpakTU4eckux paboT. OTYeT, COCTaBISIEMbI IOCIE BBINOJHEHHMS PabOThl, JODKEH COOTBETCTBOBATh
BapUaHTY, BBIJAHHOMY IIPENoaBaTeeM B Hayalle BBITOJHEHUS TPAKTHUECKONH PabOTHI.

MeTonnqecm{e PEKOMEHIANUNA NI HpeHOl[aBaTeﬂeﬁ

1. Ykazanus aJist npoBeAeHUS JICKIUN

Ha nepBoil BBOJHOM JIeKIIMM cAenaTh 00muii 0030p cofepx aHus Kypca U OTMETUTh HOBBIE METO/IbI
U TOJXOJbl K PEHICHHIO 33Ja4, pacCMaTpUBaeMbIX B Kypce, JOBECTH J0 CTYIEHTOB TpeOOBaHUS Kadeapsl,
OTBETUTDH Ha BOIMPOCHI.

IIpy moAroTroBke K JEKIMOHHBIM 3aHATHSM HEOOXOIMMO MpOAyMaTh IJIaH €ro MHpOBEAEHUS,
COJIEp/KaHUE BCTYIUTENbHON, OCHOBHOW M 3aKJIIOYMTEIbHOW YaCTH JIEKIIUHM, O3HAKOMUTBCS C HOBHHKaMU
y4eOHOI M MeTOAMYECKON JUTepaTyphl, MyONUKalMUSIMU MEPUOAMYECKON MeyaTH MO TeMe JIEKIIMOHHOTO
3aHATus. llepen M3oKeHHMEM TEKYyLIero JEKIMOHHOIO MaTepuaja HallOMHHUTh 00 OCHOBHBIX HTOTaXx,
JNOCTUTHYTBIX Ha mpeablaymmx jekiusx. C 3Tod 1enbio 3a7aTh HECKOJIBKO BOIPOCOB AayAMTOPHHM U
OCYIIIECTBUTH BHIOOPOUYHBIN KOHTPOJIb 3HAHUSI CTY/IEHTOB.

B Xxone nexkuMOHHOro 3aHATUS MpernojaBarelb JOJKEH Ha3BaThb TeMy, Y4eOHbIe BOIPOCHI,
O03HAKOMHUTh CTYJIEHTOB C MEpPEYHEM OCHOBHOM M JOMOJIHUTEIBHOM JIUTEpATypbl MO TEME 3aHATHUS.
PackppiBasi cozepkaHue y4eOHBIX BOIPOCOB, AaKIEHTUPOBAaTh BHHUMAHHE CTYICHTOB Ha OCHOBHBIX
KaTeropusix, sIBIICHUIX U MPOLEccax, OCOOEHHOCTIX UX MPOTEeKaHUs. PacKpbIBaTh CYIIIHOCTh M COZEpKAHHE
Pa3INYHBIX TOYEK 3PEHUS U HAYYHBIX MOJXO0/I0B K OOBSICHEHHIO TE€X WJIM UHBIX SBJICHUN U MIPOIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IO3MIIMIO IO CHOPHBIM TEOPETHUECKUM
Bonpocam. [IpuBoauTs nmpumepsl. 3agaBaTh M0 XOAY H3JIOKEHUS JIEKIIMOHHOTO MaTepuaia PUTOPUYECKHE
BOIPOCHl U CaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTHUBU3ALMU MBICIUTENILHON NEATEIbHOCTH
CTYJCHTOB, MOBBIIICHNIO UX BHUMaHMs U MHTEpeca K MaTepuaiy JeKluH, ee coaepxkanuio. [Ipenonasarens
JIOJDKEH PYKOBOJIUTH pabOTOM CTYIEHTOB MO KOHCIEKTUPOBAHMIO JEKIIMOHHOTO MaTepHala, o J4epKUBaTh
HEOOXO/MMOCTh OTPaKEHUSI B KOHCIEKTaX OCHOBHBIX IOJIOKEHUH H3ydyaeMOH TeMbl, 0c000 BBIIEINSA,



KaTeropuallbHbI ammapar. B 3akIOYUTENbHON YacTH JIGKIMH HEOOXOIUMO COpMYyITUpOBaTH O0OIIUE
BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COACP)KAaHUE BCEX BOIIPOCOB, MOCTABJICHHBIX B JICKITHH.

Ha nocnegneit neknuu ynenuTh Bpems I 0030pa HanOoJiee BaXKHBIX MOJIOKEHUN, pACCMOTPEHHBIX
B Kypce.

2. YkazaHus JU1sl IPOBEACHUS MPAKTUUECKUX 3aHATUN

YeTko 0003HaYUTH TEMY 3aHATUS.

OOcyauTh OCHOBHBIE TIOHSTHS, CBI3aHHBIC C TEMOM.

B mporecce pemienust 3agad BeCTH AUCKYCCHIO CO CTYACHTaMH O MPABHIBHOCTA HPUMEHEHUS
TEOPETUYECKUX 3HAHUM.

OTmedaTs CTYJEHTOB, HanboJIee aKTUBHO yYaCTBYIOIINX B PEIICHUH 33]1a4 U JUCKYCCHUSX.

B koHIIe TpakTHKH 321aTh ayAUTOPUN HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3.YKazaHus Mo KOHTPOJIIO CAaMOCTOSATEILHON pabOThI CTYICHTOB

I[Io ycmoTpeHuro mpenojaBareiss 3aJaHHE HAa CaMOCTOSTEIbHYIO paboTy MOXKET OBbITh
WHAUBUAYAIbHBIM WU (POHTAIBHBIM.

[Ipy ucnonb30BaHUM HMHIUBUAYAIBHBIX 3aJaHU TpeOOBaTh OT CTYJIEHTAa MHCHbMEHHBIM OTYET O
IpOJIeJIaHHOM padoTe.

[Ipn npumeHeHnn (QPOHTATBHBIX 33aJaHUN BECTH KOJUICKTUBHBIE OOCYXKICHHS CO CTYACHTAMHU
OCHOBHBIX TEOPETUYECKUX TMOJIOKEHUH.

C uenpio0 KOHTPOJIS KayecTBa BBIIOJIHEHUS CaMOCTOSATEIbHONW paboThl TpeOoBaTh MHAMBHUAYAIbHBIC
OTYETHI (I0IyCTUMO BMECTO MUCHbMEHHOI'O OTUETa MPUMEHSITh HH/IMBUTyaTIbHbIE KOHTPOIbHBIE BOIIPOCHI).

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpedoanusimu OC HUAY MUDU u yuebubiM miiaHom
OCHOBHOM 00pa30BaTEIHLHOM MPOrpaMMBbI 110 HampaBiieHUuo noarotoBku 15.03.01 MammnocTpoeHnue.

Pabouyto nporpammy cocrasui npogeccop buproxos B.I1.

Peniensent: mor. Koctun JI.A.

[Tporpamma ono6pena Ha 3acenanun YMKH 15.03.01 Mammusoctpoenue.

[Ipencenarens yuebHo-metoanueckoi komuccuu Kynamesa 1.0.



