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Heﬂb OCBOCHUA NUCIHUIIJINHDBI

Lenp npenoaaBanust QUCUUIUIMHBL: U3y4YE€HUE U MOJYYeHUE NPAKTUYECKUX HABBIKOB MCIOJIb30BAHUS
METOJIOB KOMITBIOTEPHOTO MOJETUPOBAHUSA JUIA HCCIECIOBAHUS 3aKOHOMEPHOCTEH M TIOBBIIICHHS
3P PEKTUBHOCTH TEXHOJIOTUIECKUX MTPOLIECCOB MALTHHOCTPOCHHUSI.

3ajaun M3ydeHHs AMCHUIUIMHBL: W3YYUTh OCHOBBI KOMITIBIOTEPHOTO MO/ICTTMPOBAHKS, METO/IBI IOCTPOCHHUS
U pelIeHHsT MaTeMaTHYEeCKHX MOJIeNei, 00pabOTKH AKCIEPUMEHTAIBHBIX JAHHBIX Ha KOMIIBIOTEPAX, PEIICHHUS
3a/1a4 aHaJIM3a, IPOCKTUPOBAHUS U YIIPABIECHNS METOaMU KOMIIBIOTEPHOTO MOJIETTMPOBAHMSI.

MecTto qucuumuinabl B ctpykrype OOII BO

JUisi  yCHemrHoro  yCBOGHHsI MaTrepuana CTYACHTAaMH HEO0OXOIMMO H3YYHTh  CIEAYIOIIHNE
AUCLUIIIINHBI: MaTe€MaTHuKa, (1)I/ISI/IK3, TCOPCTUUCCKAA MEXaHHKa, I/IH(l)OpMaTI/IKa, IMPUKIIaIHBIC
KOMIIBIOTCPHBIC ITPOrpaMMBlI.

B pe3ynbrare n3ydeHuns STUX TUCIHILTIH 00yJaronrecs J0IDKHbI 3HaTh (DYHKIIMOHAIBHBIE H OTIEPAaTOPHBIE
3aBUCUMOCTH, OCHOBHBIC 3aKOHOMCPHOCTH C€CTCCTBCHHO - HAYYHBIX AWCHUIUINH, 3HATH W MNPUMCHATH MCETO/bI
MaTeMaTHUYECKOTO aHan3a, Teopun AuddepeHaibHbIX YpaBHEHUH.

N3yaenne mucnmrHbl «KOMITBIOTEpHOE MOJICIMPOBAHME B TEXHUKE» HEOOXOIMMO JUISi OCBOCHHUS
MaTeMaTHIECKOTO MOJICTIMPOBAHUS TEXHOJIOTHUYECKUX IPOLIECCOB W CHUCTEM, WH(OPMAIIMOHHBIX TEXHOJIOTHHA B
MAaIMHOCTPOCHHH, TEXHOJOTMYECKUX TPOIIECCOB B MAIIMHOCTPOSHWH, TEOPHH ABTOMATHYECKOTO YIpPaBIICHUS,
ABTOMATH3aI[M  TEXHOJIOTMYECKUX  TIPOIIECCOB, HWHXEHEPHBIX METOZOB OOBEMHOTO  MOJICIHPOBAHUS,
WHTETPUPOBAHHBIX ~ KOMITbIOTepHBIX — TexHoJoruik  (CAD/CAM  cuctem) U JpyruxX  JUCITUTLTHH
npodeccnonanbHoro mukiaa OOIT.

Komnerenunu o0yyamomerocsi, ¢opMupyemMble B pe3yjbTaTe OCBOEHUS

AUCHHUIIJINHBI
B mporecce ocBoeHMs JaHHOW JUCIUIUIMHBL y CTYIeHTa (POPMUPYIOTCS CIICAYIONINE KOMIICTCHITUH:
obmenpodeccuoHaIbHBIC

Koz HaumenoBanune koMIieTeHIIUU NuaukaTopsl JOCTUKEHHS] KOMIIETEHIIUU
KOMITIETEHIINH
OIIK-1 Cnocoben npumeHsaTh | 3-OIIK-1 3HaTh: OCHOBHBIE MAaTEMAaTUYECKUE 3aKOHBI,
€CTECTBEHHOHAYYHbIE U | OCHOBHbIC (pU3UYECKHUE SIBJIICHHUS, MPOIIECCHI, 3aKOHBI U
oOLIEMH)KEHEPHbBIE 3HAHUSA, | TPAHULIBI UX MPUMEHUMOCTH; CYIIHOCTb OCHOBHBIX
METO/IbI MaTEeMaTHUYeCKOT0 | XMMHUYECKUX 3aKOHOB U SIBJICHUN
aHanuza u MmoxaenupoBanus B | Y-OIIK-1 VYMers: BBISBISTH €CTECTBEHHOHAYYHYIO
npodeccruoHaIbHON CYyUIHOCTh  MpoOJeM,  BO3HHUKAIOIIMX B  XOJE
JeSITeNbHOCTH npodeccuoHaNbHOM eSATENbHOCTH, IPUBJICKATh A UX
pellIeHrsT COOTBETCTBYIOMIMK (DU3MKO-MATeMaTUYECKHIA
ammapar; MCII0JIb30BATh OCHOBHBIE METOIbI
XMMHMYECKOTO UCCIIEIOBAHMS BEILIECTB U COCIUHEHUM
B-OIIK-1 Brnaaerb: mMaTeMaTHYECKUM ammapaTtoM AJis
pa3paboTKU MOJEee MpOIeCCOB U SIBIECHUM, pelieHus
IIPAKTUYECKUX 3a1a4 npogeccuoHaIbHON
JESATEIbHOCTH; HAaBBIKAMU HCIOJIb30BaHUS OCHOBHBIX
oOnieu3nyecKknx 3aKOHOB U MPUHLUIIOB B BAKHEUIITHX
NPAaKTUYECKUX TMPHIIOKEHUSIX; METOJaMU O0OpabOTKU U
MHTEPIPETALMH PE3YIBTATOB SKCIIEPUMEHTA
OIIK-4 Cnocoben nonumats | 3-OIIK-4 3narb: npuHIMIBL (QYHKIMOHUPOBAHUS U
MPUHLUTIBI paloThl | MPUMEHEHUS COBPEMEHHBIX MH(POPMALIMOHHBIX
COBPEMEHHBIX TEXHOJIOT Ui
MH(POPMAIMOHHBIX V-OIIK-4 VYmerb: npuUMEHATh HH(POPMAIIMOHHBIC
TEXHOJIOTUH W HCIIOJIb30BaTh | TEXHOJIOTUH JJIsl peIIeHHsI MPO(eCcCHOHABHBIX 3a1a4




Hux

TSt
npodeccrnoHaIbHO M
JCSATEIIbHOCTH

peleHuss  3a1a4

B-OIIK-4  Bmaners: HaBBIKAMHU  HCIIOJIB30BAaHUA
COBPEMEHHBIX  WH(MOPMAIMOHHBIX  TEXHOJOTHH |
pOrpaMMHBIMU CpelcTBaMu, B TOM YHUCIIe

OTEYECTBEHHOTO IIPOM3BOJICTBA, MPUMEHATh HUX JUIS
penieHus 3a1a4 npodeccuoHalIbHON AEATEIIbHOCTH

33)]3‘-11/1 BOCIIMTAHHUS, PCAIN3YEMBIC B PaMKaX OCBOCHUA NUCHHUIIJIMHBI

Hanpasiienue/ Co3nanue yciaoBuid, | Ucnonib3oBanue Bosieyenne B
neJm olecreynBarOIIMX BOCIIUTATEIbHOIO Pa3HOILIAHOBYIO
NOTEeHIHAJIa  Yy4yeOHBIX | BHEY4eOHYIO
AUCHUTLIUH NeATeJbHOCTD
IIpodeccuonanbroe u | - GopMupoBanue Hcnone3oBanue 1.Opranusanusi Hay4HO-
TPYA0BO€e BOCHUTAHHE | INTyOOKOrO NIOHMMAaHUSl | BOCIUTATEIbHOTO MPAKTUYECKUX

COLMAIIBHOW pOJIH
npodeccuu,
MO3UTUBHOM Y aKTUBHOM
YCTaHOBKH Ha IIEHHOCTH
n30paHHON
CIEIUaTLHOCTH,
OTBETCTBEHHOTO
OTHOIICHHUS K
npohecCuoHATBHOU
NEeSITeNIbHOCTH, TPYAY
(B14)

IIoTCHIMAaJla AUCIIUILJINH
€CTECTBEHHOHAYYHOTO H
o0menpoheccnoHaTHHOTO

KOH(epeHIM U BCTpey
C BEAYIIUMH
crernuaitucTaMu

MOYJIS JUIS: MpeNnpUsITHI Toposia U
- opmupoBaHUs BeTEpaHaMH aTOMHOM
MO3UTUBHOTO OTHOUIEHHS | OTpaciu.

K Ipodeccun HHXeHepa 2. Opranuzanus u
(KOHCTpYKTODA, MIPOBE/ICHHE

TEXHOJIOTA), TOHUMaHUS
ee COIHAJILHOU
3HaYUMOCTH U POJIU B
001IecTBe, CTpEMIICHUS
cleI0BaTh HOpMam
npodeccuoHanbHOI
3TUKHU OCPEACTBOM
KOHTEKCTHOTO 00Yy4eHHs,
pellIeHus MPaKTHKO-
OPUEHTUPOBAHHBIX
CUTYallMOHHBIX 33/1a4.

- hopMHUpOBaHUS
YCTOWYMBOTO UHTEpECa K
npodeccuoHanbHOM
NEeSITeNIbHOCTH,
CrocoOHOCTH
KPUTHYECKH,
CaMOCTOSITEILHO
MBICITUTh, TOHUMATh
3HAUYUMOCTH Mpodeccuu
MOCPEJICTBOM
OCO3HAHHOTO BBIOOPA
TEMaTUKU MTPOEKTOB,
BBITIOJTHEHHS TIPOEKTOB C
MOCIEAYIOUIEN
nyomMuHOM
Ipe3eHTalnen
pe3yabTaTOB, B TOM UUCIIE
000CHOBaHHEM UX
COLMAIBHOU U
[IPaKTUYECKOU
3HAYUMOCTH,

MPEIMETHBIX OJTUMITNA/
U y4acTHe B KOHKypcax
poeCCHOHAITBHOTO
MacTepCTBa.

3.Yyactue B
€KETOIHBIX aKIUAX
CTYJIEHYECKHX
CTPOUTENBbHBIX OTPSAIOB




- popmupoBaHus
HABBIKOB KOMAaHIHOM
paboThl, B TOM YHCIIE
peain3alyy pa3aIuuHbIX
IIPOCKTHBIX POJIEH
(Jiunep, UCTIOTHUTEND,
AQHAIWTUK U TIp.)

MIOCPEJICTBOM
BBITIOJTHEHHS] COBMECTHBIX
MIPOCKTOB.
Ipodeccuonanbhoe u | - popmMupoBanue Hcnons3zoBanue 1.Opranuzanus Hay4HO-
TPY0BO€ BOCIIUTAHUE | KYJIbTYpbI BOCIIUTATEILHOTO MPaKTUYECKUX
HCCIEA0BATEIBCKON U NOTEHIIMajla TUCUUIUINH | KOH(pEepeHIUH 1 BCTped
WHXXEHEPHOU po¢eCCUOHAIBHOTO C BEIYIIIUMH
nestenpHOCTH (B16) MOIYJS TS CIICHAINCTaMU
dbopmMupoBaHUs MPEANPUITHI TOpoa U

WHXXEHEPHOTO MBIIIJICHUS
Y WHXEHEPHOU KYIbTYpPhI
3a CUET MPAKTUUECKHUX
CTYJICHUECKHX
HCCIIEN0BaHNN
COBPEMEHHBIX
MIPOU3BOICTBEHHBIX
CHUCTEM; TPOEKTHOM
JIeSTEIbHOCTH CTYIAEHTOB
o pa3paboTke u
ONTUMU3ALNHI
TEXHOJIOTMYECKUX
CHCTEM, CBSI3aHHOM C
pELIEHUEM pPEAIbHBIX
IIPOU3BOJICTBEHHBIX
3a/1a4; IPOXOKICHUS
yepe3 pazHooOpa3HbIe
UTPOBBIE, TBOPUECKHE,
dbectuBabHBIC (HOPMBI,
TpeOyromiue aHaan3a
CJIOKHOTO 00BEKTA,
MIOCTaHOBKHU
OTHOCHUTEJIBHO HEro
npeoOpa3oBaTeIbHBIX
3a/1a4 Ui uX
ONTUMAJIBHOTO PELICHHUS.

BETEpaHaMH aTOMHOM
OTpaciH.

2. Opranuzanus u
MIPOBEJICHHE
MPEAMETHBIX OJIUMITHA]T
U y4acTHe B KOHKypcax
podeccnoHaIbHOTO
MacTepCTBa.

3.Yyactue B
€KETO/IHBIX aKLHAX
CTYIEHYECKHUX
CTPOUTENBHBIX OTPSIOB

CTpyKTypa U coaepkaHue Y4eOHOU TUCIUIIIHHBI

JlucuuiuinHa mpenojaercss cTyAeHTam B 3-eM cemectpe. OOmias TpylLOeMKOCTh JUCHUIUIMHBI
cocTaBiseT 3 3a4eTHbIX euHuUIBl, 108 ak. yaca o kaxaoi popme oOydeHusl.
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1 1 | Beencuue B CHCTEMHBII 8 2 6 KJ1 30
aHaIu3, KOMITBIOTEPHOE

MojenupoBanue. CTpykTypa

CHUCTEMHOTI'O aHaJM3a.
ITocTranoBka 3aJa4un
KOMITHFOTEPHOTO
MOJICITUPOBAHUSI.
2 | OcHOBBI paboThI u 22 4 6 | 12
MPOrPAMMHUPOBAHHS B
MathCad.
3 | Meromuka pemieHus 3amgad 20 4 4 12

METOJIOM  KOMIIbIOTEPHOTO
MoaenupoBanus. [Ipumepst
pemeHus  QU3NYECKHX U
TEXHUYECKUX 3a/au
METOJIOM  KOMIIBIOTEPHOTO
MOJEIUPOBAHUS.

4 | MaremaTuyeckue MOJIENN 22 2 8 12
JCTEPMUHUPOBAHHBIX

CUTHAJIOB. XapaKTePHCTHKH,
MOJICIIH CITYYaiHBIX CHTHAJIOB

2 5 | Juddepennmnanpabie 22 2 8 12 KJI2 20
ypaBHCHHUSI KaK OCHOBHBIC

MOACIN JANHaAMHUYCCKHUX
CUCTCM, MCTOAbI PCIICHHA.

6 Pentenne TexHudyeckux 3amgau 16 2 8 6
METOJaMH  KOMITBIOTEPHOTO

MOICIMPOBAHUA

Buja npoMeskyTO4HOIi aTTecTaluu 108/12 | 16/8 32/4 | 60 3 50

* - COKpallleHHOe HauMeHOBaHHUE (POPMBI KOHTPOJIIS

** - cymMMa MaKCHUMAaJIbHBIX 0ajuioB JoMkHA OBITH paBHa 100 3a cemecTp, BKIItoUas 3a4eT U (WUIIH)
JK3aMEH
CoxkpalieHHOE HAUMEHOBaHUE (POPM TEKYIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeioB:

O0o3Hauenue Ilos1HOEe HAMMEeHOBaHME

KJI Komnoxsuym

3 3ayer




CoaepskaHue JIeKIMOHHOIO Kypca

TeMmpbl JIeKIIUH.
Bomnpocsl, oTpadaTrpiBaeMble HA JTeKIHU

Bcero
JaCcOB

Y4yedHO-
METOAMYECKOe
odecrmeyeHue

1

3

Komnereniuu yue6HoTO Muiana. Tpu OCHOBHBIX HAmpaBlieHUs] PabOTHI
HHXXEHEpA. BBenenue B CHCTEMHBINM aHaIW3, MaTEMaTHYECKOC
MojenupoBanue. [locTtaHOBKa, 3Tambl pelICHHsS 3a7adyd CHUCTEMHOTO
aHanu3a. CTPYKTypHBIM aHajgu3 CHUCTEM, JCKOMIIO3UIIUS CHCTEM.
[TocTanoBKa 3a7auum KOMIBIOTEPHOTO MojaenupoBaHusi. CTpyKTypHas
cxeMa 00beKTa UCCIIeHOBAHMS.

1-10

OcHnoBbl pabotsl B MathCad. Uutepdeiic. Pabora B dhopmynbHOM,
rpaguYeckoM, TEKCTOBOM pelakTopax. MaTeMaTHIeCKUue OmepaTopbl U
omepanuu. PaboTa ¢ Bekropamu, MaTpUIlaMH. AJTOPUTM PEIICHHS
3agaqn. [Iporpammuposanue B MathCad. TTpumepsr.

OcHoBsl padoTsl B MatLab. OcHoBbl pab6oTsl B Simulink.

1-10

[TocTaHoBKa 3ajmaul KOMIIBIOTEPHOTO MOJCIUPOBaHUA.  MeToauka
aHanu3a (QyHKIUNA 10 rpadukaMm. AHAIU3 AJIEMEHTapHBIX (PYHKIIHI
METOJIOM MAaTeMaTH4YEeCKOro MoJenupoBaHus. [IpuMepbl penreHus
(GU3MYECKUX H TEXHHYECKHX  3a7ad METOJIOM KOMITBIOTEPHOTO
MOJISTUPOBaHUS. 3a1a4a BEIOOpa ONTUMAILHOM CTOPOHBI Ky0Oa, BBIOOpa
ONTUMAJIBHOW HArpy3KH OJJIEKTPUYECKOW  CXEeMbl, MOJEITUPOBaHUE
moJieTa CHapsa, aHajlu3 TapMOHMYECKHX CHUTHAJIOB, PAa3JIOKEHUS
NpsIMOYTOJIbHOIO ~ CHTHala Ha TapMOHMYECKHE COCTaBJISIOLIME,
rpadudeckoe quddepeHIInpOBaHNE, HHTETPUPOBAHHE,

1-10

Mopgenu curHasioB. JleTepMUHUPOBAaHHbIE CHTHAIBL. EguHU4YHAs
CTyNeH4YarTas, UMIYJIbCHAss (QYHKIUU, UX TPUMEHEHUE JJIsi ONUCAHUS
curHainoB. CBs3b MeXIy HUMH. Mojenu JIeTepMUHUPOBAHHBIX
CUTHAJIOB— CTyIICHUYaThIE, JTUHEIHbIE, rapMOHHYECKUE,
MOJIMTAPMOHHYECKHE.

[Ipupona ciyyaiinbix npoueccoB. OTianYMe CIy4alHbIX CUTHAJIOB OT
JNeTepMUHUPOBAaHHBIX. DyHKUMS pactpeneneHus. Marematudyeckoe
OXUJaHHWe, aucnepcusa. TeopeTudyeckre XapakTEePUCTUKH, OILEHKU.
CriekTpanbHble COCTaBIsfOlIUE cUrHaioB. [loHsaTtue o Koppensiuu,
CHEKTPaIbHOM MmIoTHOCTH. PU3NYecKas CyTh XapaKTEePUCTHUK.
NnxeHepHble 3a/1auu, TPUBOJUMbIE K aHATH3Y CIy4alHBIX MPOIIECCOB.
[IpuMmeHeHre 3aKOHOMEPHOCTEH CIIydalHBIX MPOIECCOB Ui aHalM3a
W3JIeM MalTUHOCTPOCHUSI.

I'pacdmyeckuii ananu3 BpeMeHHBIX ps0B. Pa3nojkeHne Ha rapMOHUKH.

1-10

BBenenue B mMareMaTUUeCKHE MOJCIU. Y CTAHOBUBILIHMECS COCTOSHUS,
nepexoaHple  mporecchl. (CraTMyeckue, JIUHAMUYECKHE MOJIENH.
Juddepenunanbapie  ypaBHEHHUS. 3aBUCHMOCTh YCTaHOBHBILETOCS
COCTOSIHMS U NEepeXOJaHOMN cocrasistomeit ot suaa Y. [losuumonnsie,
muddepeHInpyoNIue, WHTETPUPYIOIINE 3BEHbA.  YHHUBEPCATbHOCTD
Y kak mogzenu. Pemienue Y KiIacCMYECKHM METOAOM, YHMCICHHBIM
METOJIOM Dijiepa, MyTeM MepeBoa B Pa3HOCTHbIE YPaBHEHUS, METOAOM
MM. OmepaTtopHblii MeTon pemieHus J{Y, mepematouHas QyHKIUS.
BnusHue nepruoga IHUCKPETHOCTH HA YCTOMYMBOCTH M TOYHOCTh
peuenus Y.

1-10

Pemenuns Texuuueckux 3amad merogamu KM. 3amaua obecniedeHus
TpeOyeMoii TOYHOCTH MIPU MeTaI000paboTKe. MeTo bl pereHusl.

3aKOHOMEPHOCTH Tpoliecca pe3aHus Mpu TokapHoi oOpaboTke. 3anaun
MOJICTIMPOBaHUs Tpolecca pezaHusi. MM mporecca pe3aHusi IpU

1-10




ToKapHOU 00paboTke. MM konebarenapHOl crucTeMbl. MOJETH YyIpyrux
CHCTEM CTaHKOB.

DKCTIepUMEHTAIBHOE TOCTPOSHNE MOJIEIEeH YIIPYTrUX CHCTEM CTaHKOB.
[Tpumeps! perieHus 3a1a4 METOJIOM KOMIBIOTEPHOTO MOJICTHPOBAHHMS.
MaremaTiuueckoe MOJICIIMPOBAHUE MEXaHUYECKUX CcUcTeM. Mojenn
IPOLIECCOB PE3aHus VIS 38444 yIPABICHUSI. .

IlepeyeHb NPAKTHYECKHUX 3AHATUI

Tema npakTH4eckoro 3ausitus. Bonpocsl, Bcero Yuebno-
MeTO/InYecKoe
oTpadaTbpiBaeMble HA MPAKTHYECKOM 3aHATHH 4aCoB
obecneuenune
1 2 3
Pabota B MathCad. Pabora ¢ marpuiiamu. MeToibl penieHus B 2 1-10
MathCad cucrem nuHelHbIX anredpanyeckux ypaBHEHUM.
OcHoBbl mporpammupoBanus B MathCad. 4 1-10
Pemenne 3agaun nmomy4eHUs MaKCUMAIBHOTO 00BheMa Kyb0a METOI0M 2 1-10
MaTEeMaTHIECKOTO MOCTHPOBAHNSI.
HccnenoBanue 3akOHOMEPHOCTEH TOJIETa CHAPSAa METOAOM 2 1-10
MaTeMaTHIECKOTO MOJCTHPOBAHNSI.
AHanu3 XapakTEPUCTUK CIy4alHBIX POLECCOB. 4 1-10
I'padmueckuii ananus ciaydaifHbIx mpoueccoB. [loctpoenue 4 1-10
MPOCTEUIINX MOJIETIEH BPEMEHHBIX PAJIOB.
Pemenne muddepeHnmranbHOrO ypaBHEHUSI METOIOM Diijiepa. AHann3 4 1-10
BIIMSIHUS TAPaMETPOB Ha pelIeHHe.
AHanu3 BIUSHUS NIEPHOJa TUCKPETHOCTU Ha IOCTOBEPHOCTh PELICHHUS 4 1-10
muddepeHIInaTbHOTO YPaBHEHUS YHCIICHHBIM METOIOM.
AHanu3 IMHaMUYEeCKOM CUCTEMBI METOJIOM MaTeMaTHYECKOTO 4 1-10
MOJETUPOBAHUSL.
Pemenue 3agaun nemndupoBanus koaebaHUl MEXaHUYECKOM CHCTEMBI 2 1-10

METOJAO0OM MaT€MaTUYC€CKOIro MOACIUPOBaHUA.

Ilepeyenn 1a00paTOPHBIX PadOT - He MPEXYCMOTPEHbI Y4eOHbIM IJIAHOM

3amaHus J1J15 CAMOCTOATEIBLHONH pa0oThI CTY/IEHTOB

Beero Yu4eOHo-
Bomnpocs! 111 caMOCTOATEILHOI0 H3y4YeHUs (3a1aHUA) MeTOANYecKoe
uacos obecrneyenmne
1 2 3
BBenenne B komnbloTEpHOE MojenupoBaHue. IIpumepsl pemeHns 6 1-10
3aJ1a4 METOJ0M KOMIIBIOTEPHOTO MOJIEITMPOBAHMUS.
OcHoBbI paboThl U nporpammupoBanusi B MathCad. Pemenne cucrem 12 1-10
JMHEWHBIX anredpanyeckux ypaBHeHue. Pemenue nudepeHaaibHbIX
YpaBHEHUH
IlocTanoBKa 3amauM KOMIIBIOTEPHOTO MOJEIUpOBaHus. PeieHne 12 1-10

(I)I/IBI/I‘-ICCKI/IX N  TEXHHUYCCKHUX

MOJCIUPOBAHUA.

3alady MCTOAOM  KOMIIBKOTCPHOI'O




Monenu 1eTepMUHUPOBAHHBIX CUTHAJIOB. 12 1-10
Mopnen CTOXaCTUYECKMX CUTHAJIOB. Xapakrtepuctuk. [Ipupona
CIIy4alHbIX CUTHAJIOB. IIATH OCHOBHBIX XapakrepucTuk. Pusndeckas
CYTbh XapaKTEpPUCTUK. AHAIN3 BPEMEHHBIX PSAJIOB.

Huddepenunanbhas, wuHTErpagbHas  (QYHKIMHM  pacrpeeseHHs.
OnpeneneHne  JTOBEPUTEIbHOW  BEPOSITHOCTH,  JOBEPUTEJIbHBIX
uHTepBaJIoB. OIIEHKHM CTAaTUCTUYECKMX MapaMeTpoB. 3HAUYUMOCTb,
HAJEKHOCTh  Cly4daillHbIX  BeJWYuH. OILIGHKM  MaTeMaTH4ecKOoro
OKUJaHusl, t —KpUTepuUi, TMCIEPCUH, XU KBaJIPTaT KPUTEPUH.
I'enepanus ciaydailHbIX CUTHAJIOB € 3aJaHHBIMHU XapaKTEpHUC-TUKaMH.
AHanu3 BpeMEHHBIX PsA0B, HOCTPOEHUE MPOCTHIX MOAEIEH.
Huddepennmanbuple  ypaBHEHHMs ~ KaK  YHMBEpCalbHas  MOJENb 12 1-10
JMHAMHYECKUX AJIEMEHTOB. 3aBUCUMOCTb YCTAaHOBUBLIETOCS COCTOSHUS U
nepexogHoM  cocrapisromed  or  Buma Y.  [lo3unmoHHbIE,
middepeHmpyronye, HHTETPUPYIOLINE  3BEHBS. Pemenne JIY
KJIACCUUECKUM METOJIOM, YMCIEHHBIM METOJIOM Jifiepa, myrem InepeBojia
B pa3HOCTHbIE ypaBHeHUs, MeToloM MM. OnepaTopHblii METOJ] PEIIEHUS
NV, mnepenatounas ¢yHknusa. BrnusHue mnepuoga IMCKPETHOCTH Ha
YCTOMYMBOCT M TOYHOCTH pemeHuss Y. Ilpumepsl moctpoenus u
pemenust tudepeHInanbHbIX YPaBHEHUH Kak MoJeield AMHAMUYEeCKUX
3BEHBEB.

Pemenne 3amay  aHanmM3a, CHHTE3a W YOPABICHHWS  METOJAMHU 6 1-10
KOMIIBIOTEPHOTO MOJIETMPOBaHUs. MoJend JAWHAMUYECKHX CHCTEM.
Mopgenu 3J€MEHTOB YIPYrUX CHUCTEM CTaHKa, YIOPYrOoM CHCTEMBI
3arOTOBKH, YIIPYTOM CUCTEMBI pe3lid. IMUTanMOHHOE MOAENNPOBAHHUE.

PacueTHo-rpaduyeckasi pabora He NpeAyCMOTPEHA Y4eOHBIM IUIAHOM
KypcoBasi padoTa He nmpexycMOTpeHa YU4eOHBIM IJIAHOM

Oo0pa3oBaTesibHbIE TEXHOJIOTHH

B cootBerctBHM ¢ TpebOoBaHuUsMH oOOpaszoBaTenbHOro crangapra BO HUAY «MUOU» mno
HanpasieHuo noArotoBku 15.03.01 «MamumHocTpoeHHe» peanu3anusi KOMIETEHTHOCTHOIO MOJIX0/a B
MPOLIECCe U3YUEHUS! TUCIUILIMHBI MperoaraeT OpraHu3aliio HHTEPAKTUBHBIX 3aHATHH. MIHTepakTHBHBIE
3aHATUS TPOBOAATCA B BHUAEC NPAKTHMUECKUX 3aHATUNA, BO BpeMs KOTOpPHIX oOydaromuecs B
HETOCPEACTBEHHOM KOHTAaKTEe C IMPENoJaBaTeIeM OCBAMBAIOT IMPAKTUYECKHUE HABBIKM BIIAJICHUS METOIaMHU
KOMIIBIOTEPHOTO MOJICTUPOBAHUS IIPH PEIICHUH TPO(PEeCCHOHATBHBIX 3a/1a4.

[Ipn peanuzanmu y4eOHOrO Marepualia Kypca HCHOJB3YIOTCS pa3InyHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, CIIOCOOCTBYIOIINE CO3JaHHI0 aTMOC(ephl CBOOOTHOM M TBOPUECKOM NMUCKYCCHHM KaK MEXIY
MpernoaBaTesieM U CTyJeHTaMH, TaKk U B CTylAeHYeckoil rpymme. Llenbio mpu 3ToM siBisieTcs BBIpaOOTKa y
CTYJICHTOB HABBIKOB U KOMIIETCHIIUM, MO3BOJISIOIIUX CAMOCTOSITENIbBHO BECTH MCCIIEOBATEIbCKYI0 H
Hay4yHyl paboTy.

AyIUTOpHBIE 3aHATUS TMPOBOJAATCS B BHAE JeKUUM ¢ ucnosib3oBanueM IIK m xommberoTepHOro
MPOEKTOpa, TMPaKTUYECKHX 3aHATUN ¢ wucnonszoBanueM IIK. CamoctosrenpHas paboTa CTYICHTOB
MPOBOJUTCS TIOJI PYKOBOACTBOM MPENOJaBaTeseii, C OKa3aHUEM KOHCYJIbTAlUi U TOMOILH MPU BBITIOJIHEHUH
JOMAITHUX 3aJJaHHH.

(I)OHI[ OIICHOYHbBIX CPEIACTB
@oHJ OIICHOYHBIX CPEACTB IO JAUCHUIUIMHE OOeCreyrBaeT IMPOBEPKY OCBOCHHS IIJIAHUPYEMBIX
pe3ynabTaToB 0Oy4yeHHS (KOMIETEHIMH M HUX HWHIMKATOPOB) TOCPEICTBOM MEPONPHUSATHHA TEKYIIEro,



PyOEKHOTO U IPOMEKYTOYHOTO KOHTPOJIS IO JUCIUTIIINHE.
CBs13b Mex 1y (popMHUpPYEMBIMU KOMIIETEHIIMSIMU U (POPMAaMU KOHTPOJISI KX OCBOCHUS MPEACTaBICHA B
clenyromei Tabauie:

HanmenoBanue
Ne Kon n HanMeHoBaHMe MHIMKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX .
/11 JOCTHXXCHUA KOMIICTCHIIUHU OLCHOYHOIr'0 CpCaACTBa
pa3zenoB (TeMbl)

Bxo1HOM KOHTPOJIb

Bomnpocs! BXogHOTO
KOHTPOJISI (YCTHO)
ATTecTanus paszieioB, TEKYIIUM KOHTPOJIh YCTIEBAEMOCTH

1 | BxoaHO# KOHTPOJIb

1 Pazgen 1. OcHOBEI

KOMITBIOTEPHOTO 3-0OI1K-1, 3-OI1K-4,Y-OIIK-1, V- Konnoxsuym 1
MOIEITHPOBAHHS. OIIK-4, B-OIIK-1, B-OIIK-4 (MMCHMEHHO)

2 Paznen 2. Komnoksuym 2
Komnbroreproe 3-0OI1K-1, 3-OI1K-4,Y-OIIK-1, V- (TUCHEMEHHO)
MO/JIETTMPOBAHKE OIIK-4, B-OIIK-1, B-OIIK-4

TCEXHUYCCKHUX 3a1a4

[IpomexxyTouHas arrectanus

3-OI1K-1, 3-OIK-4,V-OIIK-1, V-
OIIK-4, B-OTTK-1, B-OTTK-4

1 | 3auer Bomnpocsr k 3adety (ycTHO)

O1neHoYHBIE CPEACTBA Ul BXOJHOTO KOHTPOJISI MIPEJCTABISIOT COOOM BOMPOCHI, KOTOPHIE 3a1al0TCs
CTyJIEHTaM B YCTHOH (hopme.

Texymuii KOHTPOJb MO T€MaM MPOBOAUTCS B BHJE BBIINOJHEHUS J1a0OPATOPHBIX M MPAKTUYECKUX
pa0ot, BeimosiHsAeMbIX Ha IIK, HampaBieHHblE Ha pelIeHHE KOHKPETHBIX 3a/1a4 MHIUBHIYaJIbHO Ka)KIbIM
CTY/IEHTOM.

Ha srane arrecranuu pasziesloB HCHOJIB3YETCS: IUCbMEHHBIE OTBETHl HA BOINPOCHI KOJIOKBHYMa
(KJI). KonnokBuyM coaepkKUT BOIIPOCHI IO Pa3iesiaM JAUCLUILIUHBIL.

Jliis IpOMEKyTOUHOM aTTecTaliu NPeayCMOTPEHbl TEOPETUUECKHE BOIIPOCHI.

ITo ntoram oOyueHHsl BHICTABIISICTCA 3a4eT.

BxoaHoii KOHTPOJIbL
. Pemenne cucrem anrebpanueckux ypaBHeHU meTogoM Kpamepa.

. Perenune cucrem anrebpanueckux ypaBHEHUH B MaTpULaX.

. TunoBele GyHKLUU, UX YpaBHEHUs, IPaUKH.

. Bbruncnenue npon3BoAHBIX OCHOBHBIX (DYHKIHUI.

. Pacuer uHTErpana oT OCHOBHBIX (PYHKIIUI.

. MaremaTnueckuil, pusnyeckuii cMbICI MPOU3BOAHOM, TpaPUKH.
. MaremaTnueckuil, pu3nyeckuii CMbICI HHTETpajia, TpapuKH.

. I'paduueckoe nuddepenurpoanne BpeMeHHOH QyHKIHH.

. I'padnueckoe nHTErppoBaHUE BPEMEHHOM (PyHKIIMH.

10. ®ynkuuu MHOTUX nepeMeHHbIX. uddepenumupoanue.

11. Knaccuyeckuii MeTo[ pemieHus 1uddepeHaabHbIX ypaBHEHUH.
12. Pemenus quddepeHnnanbHbIX ypaBHEHHH 1-10, 2-T0 TOpsiIKa.
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13. Iuddepenunanbable ypaBHEHNUS TUTIOBBIX 3BEHBEB.

14. Pemenuss nud¢epeHuanbHbIX ypaBHEHMH THUIIOBBIX 3BEHbEB IIPU THUIOBBIX BXOJHBIX
BO3/ICUCTBUSAX.

KonnoksBuym 1

1. OCHOBBI CHCTEMHOIO aHAJIN3A. DTAalbl PELICHUS 3a1a4l CHCTEMHBIM aHAJIM30M.



. CTpyKTypHBII aHaJIN3, JEKOMIIO3ULIMSI CUCTEMBI, MOJIEITMPOBAHUE MEXa-HU3MOB IpOIieCCa.
. OcHoBBI paboThl 1 iporpammupoBanust B MathCad.

. OcHoBsI paboTsl B MatLab, Simulink.

. OCHOBHBIE MOJIENH IETEPMUHUPOBAHHBIX CUTHAJIOB.

. [Iprpona ciaydaiiHbpIX IPOLECCOB, XapaKTEPUCTUKU CIy4aHHBIX IIPOLEC-COB.

. AHaQJIUTUYECKUI U TOMCKOBBIN METObI MOCTpoeHUsI MM.

00 3 N L kWD

. [loctpoenne cratnueckux moaened merongom MHK.

9. Pemenue 3a1a4 BbIOOpa ONTUMAIBHON CTOPOHBI Kyba MeTogoMm MM.

10. Pemenue 3amauu BbIOOpa ONTHMAIbHOW HArpy3kd DJIEKTPUUECKOM cxeMmbl MerojoM MM.
UccnenoBanue TpaekTopuu mojeTa CHapsia METO-10M KOMITBIOTEPHOTO MOJICTUPOBAHHMS.

11. WccnenoBaHne TpaeKTOpUM IOJETA CHAPSAA METOJOM KOMIBIOTEP-HOTO MOJECIMPOBAHUS IIPH
ydeTe CONpPOTUBIIEHUS BO3yXa.

KoninoxkBuym 2

1. YcTaHOBUBIIIMECS COCTOSIHUS, TIEPEXOTHBIE MPOIIECCHI, UX MOJICIH.

2. Cratnyeckue, TMHAMUYECKUE MOIEIIH.

3. Iuddepennmanbapie ypaBHEHHS] — OCHOBHOM BH/T MOJICIIH.

4. 3aBUCHMOCTh YCTAHOBMBILIETOCS COCTOSIHUS M MEPEXOJHOM cocTapisomerd oT Bumga /Y.
[To3umonsnsle, muddepeHunpyoure, THTErPUPYIOIINE 3BEHbSI.

5. YuauBepcanbHOCTh Y Kak Moaenu.

6. Pemenue /1Y ki1accHuyecKUM METOIOM.

7. Pemienue JIY 4uCIEHHBIM METOJOM Dujiepa.

8. Pemienue /Y myreM nepeBojia B pa3HOCTHBIE YpaBHEHUS.

9. Oneparopnsiii MetoA pemenus Y. Ilepenatounast pyHKIusI.

10. Bausaue nepuoaa TMCKPETHOCTA HAa YCTOMYMBOCTH M TOUHOCTH pemienus Y.

11. MeTtoauka penmeHusi TEXHUYECKUX 3aaad Metogamu KM.

12. Ananutnueckoe noctpoenue Y HarpeBa getanu.

13. AHanuTrnyeckoe NOCTPOCHHUE MPOCTHIX AeKTpuueckux cxem ¢ R, C, L anementamu.

14. MM 53J51eKTpUYECKOTO MTPUBOJIA.

15. MM paanoakTUBHOrO pacriajia ypaHa.

16. MM MexaHM4EeCKON CUCTEMBI.

17. Moaenu cuibl pe3aHusl pU TOKapHOH 00padoTKe.

18. MM mnporniecca pe3anusi pyu TOKapHOH 00paboTKe.

19. MM MexaHu4ecKo#l KoJiebaTeIbHOM CUCTEMBI.

20. DKCrepuMEHTAIIbHOE IOCTPOEHUE MOJIETEH YIIPYTUX CUCTEM CTaH-KOB.

21. Pemenue JIY B Sinulink metromom MM.

22. MeToauka MOJICTUPOBAHUS TUHAMUYECKIX CUCTEM.

23. MoaenupoBaHe MexaHU4YeCcKo# cucteMsl B Sinulink.

24. MonenupoBaHue cucTeMsl ynpasiaeHus B Simulink.

CucreMa OLleHKH aTTeCTAIMM Pa3/1eJ10B M CUUILINHBI

Kaxnpiii kommokBuym onieHrnBaercs B 10 Gamnos. KomnokBuym cumMTaeTcsi CAaHHBIM, €CIU CTYAECHT
MPaBUIILHO OTBETHII Ha 60 MPOLIEHTOB OT 33JJaHHBIX EMY BOIIPOCOB.

Bonpocsl 1is 3ayera
OCHOBBI CUCTEMHOTO aHaJIM3a. JTallbl PELICHUs 3a/1a4¥ CUCTEMHBIM aHAJIM30M.
CTpyKTypHBIN aHAIN3, JEKOMIIO3ULIMS CUCTEMbI, MOIEIMPOBAHUE MEXAHU3MOB IIpoliecca.
OcHoBbI pa®oTsl 1 iporpammupoBanust B MathCad.
OcHoBsl pabotel B MatLab, Simulink.
OcCHOBHBIE MOJIENTU JETEPMUHUPOBAHHBIX CUTHAJIOB.

o0k wdE

IIpupona ciaydailHBIX IPOLECCOB, XaPAKTEPUCTUKHU CIIy4alHBIX IIPOLECCOB.



1. AHanUTHYECKUI U OUCKOBBIM MeToAbI HocTpoeHuss MM.

8. [Toctpoenne cratnyeckux moaene merogom MHK.

9. Pemenue 3a1a4y BeIOOpa ONTUMATBHON CTOPOHBI Ky0a MeTooM MM.

10. Pemenne 3amaun BBIOOpa ONTUMAIBHOW HArpy3Kd 3JEKTPHUYECKOM cxeMbl MeTogoM MM.
HccnenoBanue TpaeKTOpuu MOJIETa CHAPSAA METOIOM KOMITBIOTEPHOTO MOJICIIUPOBAHHUS.

11. HccnemoBanue TpacKTOPUH IOJIETa CHAPSAIA METOJIOM KOMITBIOTEPHOTO MOJICITHPOBAHUS IIPU
ydeTe COMPOTHBIICHUS BO3TyXa.

12. Y CTaHOBUBIIIHECS COCTOSHUS, IEPEXOAHBIE MPOIIECCHI, HX MOJICIIH.

13. Cratnyeckue, TMHAMHYCCKHE MOJICIIH.

14. Huddepenunanbabie ypaBHEHUS — OCHOBHOM BUJ] MOJICIIH.

15. 3aBUCUMOCTh YCTAaHOBHUBIIIETOCS COCTOSIHMSI M TIEPEXOJHOM cocTaBisromiet or Buma V.
[To3unmonsnsle, muddepeHunpyoIre, THTErPUPYIOIINE 3BEHbSI.

16. YHuBepcanbHOCTh Y Kak Moaenu.

17. Pemenue /1Y KimacCu4ecKUM METOJIOM.

18. Pemenue /1Y uucnenHbiM MeTonoM Ditnepa.

19. Pemrenne /Y nmyrem nepeBojia B pa3HOCTHBIE YPABHEHUSI.

20. Omnepatopnsbiit meton pemerus Y. [lepenatounas GyHkimms.

21. BinsiHue neproa AMCKPETHOCTH HA YCTOWYMBOCTD ¥ TOYHOCTH pemieHus Y.

22. Merouka pemeHus TeXHUIeCKuX 3a1a4 metoaamu KM.

23. Ananmutudeckoe noctpoenue 1Y Harpesa netanm.

24, AHaTUTHYECKOE TTOCTPOSHUE MTPOCTHIX AMEKTprIecKux cxeM ¢ R, C, L

3JIEeMEHTaMHU.

25. MM »551eKTpUYeCcKOTO TPUBOIA.

26. MM pannoakTHBHOTO pacraja ypaHa.

217. MM mexaHN4eCcKOW CUCTEMBI.

28. Mogenu cuitbl pe3aHus Ipu TOKapHO# 0OpaboTKe.

29. MM mporiecca pe3aHust Ipu TOKapHOH 00paboTKe.

30. MM mexaHn4eckoi KojaebaTenbHONH CUCTEMBI.

31. DKCIepUMEHTAIBHOE MIOCTPOEHUE MOJIeNIeH YIPYT X CUCTEM CTaHKOB.

32. Pemenue /1Y B Sinulink Meromom MM.

33. MeTtonka MOAETUPOBAHUS AUHAMUYECKUX CUCTEM.

34. MoaenupoBanue MeXaHUYECKO# cucTembl B Sinulink.

35. MonenupoBanue cucteMsl ynpasieHus B Simulink.

IIkaabl OLeHKH 00pPa30BaTEJIbHbBIX JOCTHKEHUN

Bbaniabl Bbaaasbl 3a |Ouenka (6au

(uTOrOBOM | pa3menbl | 3a OTBET Ha
TpeGoBanus K 3HAHUAM

PENUTUHIOBOM 3a4ere)
OIIEHKN)
— OweHKa «3auTeHO» BBICTABIISIETCS, €CIM CTYAEHT HMEeT
3HaHUS OCHOBHOIO MaTrepuana, €cld OH IPOYHO YCBOMI
OpOrpaMMHBIM  MaTepuan, IOCIelI0BaTeIbHO, YETKO H
JOTHYECKH CTPOMHO €ro H3jaraeT ero Ha 3adere, BIAJIeeT
«3aumeHo»

100-65 30-50 HEOOXOMUMBIMU HaBBIKAMU W TPUEMaMH HMX BBITIOJHEHUS,
yYMEEeT TECHO YBSI3bIBATh TEOPHIO C MPAKTUKON

— VYueOHBIE JOCTHKEHUS B CEMECTPOBBIM TepHoa U
pe3ynbraTaMu  pyOeKHOTO  KOHTPOJIA  JAEMOHCTPUPYIOT

AOCTATOYHYIO CTCIICHb OBJIAJICHUS TPOrpaMMHBIM MATCPHUATIOM.

- 30-50 6annos

64-0 29-0 | «nezaumenoy»| — OleHKa «HE 3a4TEHO» BBICTABJISAETCSA CTY/IEHTY, KOTOPbIH HE




- 0-29 6annos | 3HaeT 3HAUMTENFHOW YacTH TMPOrPaMMHOTO  MaTepuana,
JIOITYCKaeT CyLEeCTBEHHbIE omMOKU. Kak nmpaBuio, oleHka «He
3aUTE€HO»  CTAaBUTCS  CTYJIEHTaM, KOTOpbIE HE  MOTYT
OPOJOIDKUTE OOydeHHe Oe3 JONOJHHUTEIBHBIX 3aHATHHA 110
COOTBETCTBYIOLIEH TUCLIUIIIMHE.

— VYueOHble JOCTHXKEHUS B CEMECTpOBBIM mepuox U
pe3yipraTaMu  pyOeKHOIO KOHTPOJS JEMOHCTPUPOBAIM HE
BBICOKYIO CTEIEHb OBJIAJICHUS MPOTrpaMMHBIM MaTepHalioM IO
MUHHMAJIBHOM IUIAHKE.

Cymma Ouenka no 4-x 3auer Ouenka pazams
0aJIoB 0aJbLHOM mIKage (ECTS) pazant

90 — 100 5 (OTIUYHO) A OTJIMYHO

85 -89 B OYEHb XOPOMIO
75— 84 4 (xoporto) C XOPOIIIO

3a4TEHO
70-74
D YIOBJIETBOPUTEIBHO

65-69 | 4 (YZIOBJIETBOPHTEIHHO)

60 - 64 ya p E MTOCPEJICTBEHHO

HE

Huxe 60 | 2 (Hey1OBIETBOPUTEIBHO) SAUTCHO F HEYJIOBJIETBOPUTEIBHO

YueOHO-MeTOAMYEeCKOe M HHPOPMALIMOHHOE O0ecTieyeHrne Y4eOHOM TUCIIUIIINHBI
OcHOBHas JIUTEpaATYpa:

1. KoMmmpioTepHOE TPOEKTUPOBAHHWE W MOJCIMPOBAHME TEXHOJOTMM W  HMHCTPYMEHTa B
MamuHOCTpoeHnn : ydeObHoe mocobue / O. B. JImutpuena, A. b. Ilepenamos, E. M. Ky3nenosa, U. II.
Kamkun. — Kypran : KI'Y, 2017. — 70 c. https://e.lanbook.com/book/177869

2. OstoB, B. A. KommnbroTepHoe MozaenupoBanue : yuyeOHoe mocobue / B. A. OBroB. — Ilensa :
II'AY, 2016. — 83 c. https://e.lanbook.com/book/142117

3. OBTOB, B. A. OCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTHUPOBAHUS U MOJCIMPOBAHUSA B TEXHHUKE :
yuebHoe nmocooue / B. A. OBroB. — Ilen3a : I[IIAY, 2017. — 116 c. https://e.lanbook.com/book/131222

JlononHuTebHAS TUTEpATypa:

4. KprokoB, A. 0. KoMmbproTepHoe MOIeIMpoOBaHUe U3 B KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
MOATOTOBKE MPOU3BOJACTBA : ydeOHoe mocobue / A. 0. Kprokos. — Ilepms : ITHUITY, 2013. — 137 c.
https://e.lanbook.com/book/160798

5. Bacbkun, K. . KommbloTepHOE MOJEIUPOBAHUE PEXYIIErO0 HHCTPYMEHTa : yueOHO-
Mmetoauueckoe mocoome / K. 4. Bacekun. — Tomeatrn . TIY, 2015. — 81
c. https://e.lanbook.com/book/139891

6. BnoBun, P. A. KommbroTepHoe MOJEIMPOBaHHE TEXHOJOTHYECKOTO Mpollecca JUThS JAeTanei
nsurateneil B Moxyie Visual-Mesh nporpammuoro npoaykra ProCast : yueGHoe nocoOue / P. A. BnoBuH.
— Camapa : CamI'V, 2019. — 108 c. https://e.lanbook.com/book/148597

7. Konsinos, }O. P. KommbloTepHble TEXHOJOTMH B MamuHOCTpoeHUH. IIpaktukym : yueOHoe
nocoone / 0. P. KompuioB. —  Cankr-Ilerep6ypr : Jlaws, 2019. — 500 c.
https://e.lanbook.com/book/123999

8. Konb1nos, 0. P. OcHOBBI KOMITBIOTEPHBIX HU(POBBIX TEXHOJIOTUI MAIIMHOCTPOCHUS : YUEOHUK /
10. P. KombioB. — Cankr-IlerepOypr : Jlans, 2019. — 496 c. https://e.lanbook.com/book/125736

9. [lerpumes, M. O. KommnbiorepHoe MoJenupoBaHue : yueOHO-MeToauyeckoe mocobue / M. O.
[Terpumes, M. I'. AG6s30Ba, A. H. AnenoBa. — VYinbsHoBck : Yal'TIY um. W.H. Vnesunosa, 2017. — 49
c. https://e.lanbook.com/book/112097

10. ®ponosa, O. A. Pacuer npoCcTpaHCTBEHHON METANIOKOHCTPYKIIMU B MPOTPAMMHOM KOMILIEKCE
JIMPA : yuebnoe mocobue / O. A. ®pomoBa. — Openbypr : OI'Y, 2019. — 148 vc.




https://e.lanbook.com/book/159930
[Iporpammuoe obecnieuenne u MaTepHET-pECypCHI:
I10: MathCad, MatLab, Simulink.
[TouckoBbie cuctembl WHTepHeTa yandex.ru, google.ru, rambler.ru Mo KOHKPETHBIM BOIPOCAM
00beKTa IOHCKa.

MarepuajibHO-TEXHUYECKOe o0ecredeHrue y4eOHOM JUCHMIIUHbI
.HGKIII/IOHHI)IC N MPAKTHYCCKUC 3aHATUSA IPOBOAATCA B I/IH(l)OpMaIII/IOHHO BBIYUCIIUTCIIBHOM LCHTPE,
OCHAIlICHHOM KOMIIJIEKTOM MYHLTHMGHHﬁHOFO O60pyIIOBaHI/I$I N KOMIIBIOTCPpaMHU.

Jl1g n3ydeHus JUCHUIUIMHBI UCIIOJIb3YIOTCS AJIEKTPOHHbIE OMOIHOTEKHU:
- JJEeKTpOHHO-OmOnuoTteuHas cucrema HUAY MUOU (cBuaerenbcTBO O TocCyIapCTBEHHON

peructpanuu 6a3bl ganHbIX Ne 2012620735 ot 01.08.2012 r.) 6€3 orpanryeHus: KOJIMYECTBA MOJIb30BaTeNen
1 6e3 OrpaHUYeHHs CPOKa MCIIOJIb30BaHUSI PECYPCOB;

- JJIEKTpOHHO-OMONMoTeyHast cuctema «KoOHCynbTaHT CTyAeHTa» (OOLIECTBO € OrpaHUYEHHOM
otBeTcTBeHHOCTBIO «[lommrexpecype»). Jdorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpenocTaBiieHHE
JOCTyINa K 2JEKTPOHHOUN OMOIMOTEeKEe K KOMIUIEKTaM «MenuinHa. 3paBooxXpaHeHne. bazoBast KOJIEKIns,
«Kuurn wm3parensctBa «@enukcy, «M3marenbckuit jom MOMMy, «Kuuru wmsparensctBa «IIpocmexTy:
«MHOCTpaHHbIe A3bIKWY. .. 110 31.08.2022 r.;

- DJIGKTPOHHO-OMOIMOTEeYHasT cucTeMa «ANOykce» (oroBop Ne 09-21-910 or 02.07.2021 r.) Ha
npenocrapieHue gocrymna mo 31.08.2022 r.;

- IIEKTPOHHO-OMOIMoTeuHas cucrema «Jlaup» (morosop Ne 10-21-910 ot 16.07.2021 r. ToybKO Ha
KHUTH U37aTenbeTBa «Jlanb») Ha mpemocraBiienne nqoctyna mo 31.08.2022 r.;

- JJIEKTPOHHO-O0MOMMoTeyHast cucreMa «Jlaub» (moroBop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH
JIpYTUX U37aTeNIbCTB-IAapTHEPOB M3AaTenbCTBa «JIaHp») Ha mpemocTtaBiaeHue aocrymna mo 31.08.2022 r.;

- 9IeKTpoHHO-6mbIHOTeHas cuctema «FOPAUT» (morosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npenocrapieHue gocrymna mno 31.08.2022 r.;

- JJIEKTpOHHO-OMOIMoTeuHass cuctema «KoncympTanT Bpawa» (moroBop Ne 590KB/05-2021 ot
01.06.2021 r.) na npenoctasieHue nocrymna mo 06.08. 2022 r.;

- DJIEKTpoHHO-OMOMMoTeunas cuctema «BOOK.ru» (moroBop Ne 56 or 21.06.2021 r.) Ha
npenocrapieHue gocrymna mno 31.08.2022 r.;

- Hay4Has 3JeKTpoHHas Ombnuoteka «elibrary» Ha «Hayunas snexktpoHHas OubnuoTeka «elibrary»
(moroBop Ne SU-353/2022 ot 14.12.2021 r.) Ha npenocTaBiaenue noctyma 1mo 31.12. 2022 r.y;

- Mexnaynapoansiii onnaitn pecype ProQuest Ebook Science & Technology na «MexxayHapoaHblii
onnaii pecypc ProQuest (orosop Ne 19-21-910 ot 18.10.2021 r.) Ha npenocraBienue goctyna mo 30.11.
2022 r.».

Y4eOHO-MeTOAUYECKHE PEKOMEHIAIUN /IJIsl CTY/IEeHTOB

1) Cnenyer TmIaTelnbHO TUIAHUPOBATH M OPraHM30BHIBATH BpeMsi, HEOOXOOUMOE s HM3yYCHUS
TUCHMIUTMHBL. HemomycTuMo OTKIaAbIBaTh O3HAKOMJIEHHE C TEOPETUYECKON YacThiO, BBIMIOJHEHUE
WHIUBUAYAIbHBIX 33/IaHUH 110 TEMaM MPAaKTHYECKUX padOT Ha KOHEIl CEeMECTpa, MOCKOJIbKY 3TO HEMUHYEMO
MpHUBEAET K CHIDKCHHIO KayecTBa OCBOCHUS MaTepuaia, WHANBUAYAJIbHBIX 3afaHuil. Bce Buabl paboT mo
JTUCIHILTAHE PEKOMEHYETCsI BBIIIOTHSTH 10 KaJIGHAAPHOMY TUIaHy, IpUBeeHHOMY B Paboueii mporpamme.

2) «CueHapuii u3y4eHUs JUCHUILTUHBD MPEIyCMAaTPUBACT CIEIYIONINE CXEMbI: 10 TEOPETHIECKOMY
KypCy: O3HAaKOMJICHHE C TeMAaTHUKOW JIEKIUH; M3y4yeHHUE JIUTEePATyphl MO TeMe; MPOCIYIIMBAHUE JEKIUU;
o0cyX/iIeHlE BOIIPOCOB.

[Io BBHIMONHEHHIO WHAWBUAYATbHBIX pPa0OT MO TeMaM MPAKTHYECKUX 3aHATUN: MOATOTOBKA K
BBITIOJTHEHUIO PabOThl MO METOJMYECKUM YKa3aHHsIM; pa0oTa Ha MPAKTUYECKOM 3aHATHUU BBHITIOJTHEHHE
paboThl U OPOPMIICHHE OTUYETA; 3aIIUTa PAOOTHI.



3) UsyueHne nuciMIInHbl TpeOyeT HeMpepbIBHOM paboThl ¢ tuTepaTypoil. [lepen mpociymmiBanueM
KQKJIOM JIEKIIMM CTYACHT JAOJKEH O3HAKOMUTBCS C MaTEPUAJIOM II0 CIIMCKY, IPUBEICHHOMY 110 TEME JICKLUU
B paboueii mporpamme. Ilepes BbImosHEHHEM HHIMBHIYAIbHBIX 3aHATHNA IO TeMaM MPAKTUYECKUX pabdoT
HEO0X0IMMO M3YYUTh TEOPETHUECKUE CBEIICHHS, IPUBEICHHBIC B METOJMUECKUX YKA3aHHUSIX K BBIOJHEHHIO
npakThudeckux pabor. OTYeT, COCTAaBISEMBIN MOCIE BBIMOJHEHHS pPaOOTHI, JIOJDKEH COOTBETCTBOBATH
BApUAHTY, BbIJAHHOMY IIPEII0/IaBATEIEM B Hayasle BBIIIOJHEHHS PAKTUYECKOU pabOThI.

MCTOI[I/I‘leCKI/Ie PEKOMEHIANUH 1JIA npenonaBaTeneﬁ

1. Yka3zanus 115 IpoBeAeHUs JEKIUI

Ha nepBoii BBOHOM JEKIMH cAenaTh 00Ul 0030p coaepKaHus Kypca U OTMETUTh HOBBIE METO/IbI
U MOJXOJbl K PELISHUIO 3aJa4, pacCMaTPUBAEMBbIX B Kypce, JOBECTU JI0 CTYAEHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIPOCHI.

[Ipy moAroToBKE K JEKIMOHHBIM 3aHSITHAM HEOOXOAMMO MpPOAYMAaTh IUIAH €ro MpPOBEACHUS,
CoJiep’KaHHE€ BCTYNUTENIbHON, OCHOBHOM M 3aKIIOYMUTEIbHOW YacTH JIEKIIMH, O3HAKOMUTHCA C HOBUHKAMHU
y4eOHOM M METOJMYECKOW JINTEpaTyphl, MyOIMKAIMSIMU MEPUOJUUYECKON IMedyaTh MO TeMe JIEKIIMOHHOIO
3aHaTus. [lepen W3NMOXKEHHMEM TEKYIIEro JEKIMOHHOTO MaTepualia HalOMHUTh 00 OCHOBHBIX HTOrax,
JOCTUTHYTBIX Ha Mpeablaymux Jekuusx. C 3ToH 1enbio 3aJaTh HECKOJbKO BOINPOCOB ayIAUTOPUH H
OCYILIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B xone nekumMOHHOrO 3aHATUS MpernojaBareib JOJDKEH Ha3BaThb TeMy, Yy4yeOHble BOIIPOCHI,
03HAKOMHUTH CTYJIEHTOB C IEPEYHEM OCHOBHOM M JIOMOJIHUTEIBHOM JIUTEpAaTyphl IO TEME 3aHSATHS.
PackpbiBasi conepkaHue y4eOHBIX BOIPOCOB, AaKIEHTUPOBAaTh BHHMMAaHHE CTYIEHTOB Ha OCHOBHBIX
KaTeropusx, sIBICHUSAX U IPOLECCax, 0COOEHHOCTIX UX MPOTeKaHUs. PackpbIBaTh CYIIHOCTb U COJEpKAHUE
Pa3IUYHBIX TOYEK 3PEHUS U HAYyYHBIX IOJX0/I0B K OOBSACHEHHIO T€X WM UHBIX SBJICHUN U ITPOLIECCOB.

Cnenyer apryMeHTHpPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3HUIMIO IO CIOPHBIM TEOPETUYECKUM
BonpocaM. IIpuBoauTe mpuMepsl. 3a7aBaTh M0 XOAY M3JI0KEHUS JICKIMOHHOTO MaTepuaya pUTOpUYECKUE
BOIIPOCHI M CAMOMY J]aBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMH MbICIUTEIBHON A€ATEIbHOCTH
CTY/IEHTOB, MOBBILICHUIO UX BHUMaHUS U MHTEpeca K MaTepuaily JIEKLUH, ee coaepxkanuto. [IpernonaBarens
JOJDKEH PYKOBOAUTH pabOTON CTYJEHTOB 10 KOHCHEKTHPOBAHMIO JIEKIIMOHHOTO MaTepuana, Moa4yepKuBaTh
HEOO0XO/MMOCTh OTP@KEHUS B KOHCIEKTaX OCHOBHBIX IOJIOKEHUH H3ydyaeMOH TeMbl, 0c000 BbLAEI,
KaTeropuaibHblil amnmnapaT. B 3akmrounTensHON 4YacTH JIEKIUMM HEOOXOAMMO C(OpMYyIUpOBaTh OOLIUe
BBIBO/IbI 110 TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX BOIIPOCOB, IIOCTABJICHHBIX B JICKLIUU.

Ha nocnenneil nekuuu yaenuTs BpeMs 11t 0030pa HanboJiee BaXKHbIX M0JIOKEHUH, PACCMOTPEHHBIX
B Kypce.

2. YkazaHus JUIsl IPOBEACHUS PAKTUUECKUX 3aHATHH

YeTko 0003HAYUTh TEMY 3aHATUS.

OOcyuTh OCHOBHBIE OHSATHUS, CBS3aHHBIE C TEMOM.

B npouecce pemeHus 3ajad BECTU JIUCKYCCHIO CO CTYJEHTAMHM O MPaBWJIBHOCTH IPUMEHEHUS
TEOPETHUYECKUX 3HAHHH.

OTMmeuathb CTYAEHTOB, Haubo0JIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 33/1a4 U AUCKYCCHUSX.

B KoHIle MPaKTHUKU 337aTh ayAUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3aHus 0 KOHTPOJIIO CaMOCTOSATEIbHOM paboThl CTYAEHTOB

[lo ycmMoTpeHMIO TmpemnojaBaTeliss 3aJaHUE Ha CaMOCTOSITEIbHYIO paboTy MOXET ObITh
WH/IMBUYAIbHBIM UM (PPOHTAIIEHBIM.

IIpy MCHONB30BAHUU MHIMBUAYAIbHBIX 33JaHUN TpeOOBaTh OT CTYAEHTAa MUCHMEHHBIH OTYEeT O
pojieIaHHOM paboTe.

[Ipy npuMeHeHHH (QPOHTANBHBIX 33aJaHUA BECTH KOJUIEKTUBHBIE OOCYXJEHHUS CO CTyJEHTaMHU
OCHOBHBIX TEOPETHUUECKUX MOJIOKEHUI.

C menpio KOHTPOJIS KayecTBA BBIMOJHEHHUS CAaMOCTOSITENIbHON paboThl TpeOOBaTh WHAWBUIYaJIbHBIC



OTYCTHI (Z[OHyCTI/IMO BMCCTO MMCbMCHHOTI'O OTUCTA IIPUMCHATh MHAWBHUAYAJIbHBIC KOHTPOJBbHLIC BOHpOCBI).

[Iporpamma cocraBiena B coorBerctBuu ¢ TpeboBanusamMu OC HUAY MUDU u yueGHBIM TIaHOM
OCHOBHO# 00pa3oBaTeIbHON MPOTPaMMBI IO HANpaBIeHUIO moAroToBku 15.03.01 MammuHOCTpOCHME.

PaGouyro mporpammy cocTaBmil 0oy. - Koctun JI.A.

Penensent: mpodeccop @ buprokos B.I1.

[Iporpamma onoOpena Ha 3acemannn YMKH 15.03.01 Mammnoctpoenue ot 17.11.2021 ropa,
npoToKoJI Ne3.

[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU Wit Kynamesa 1.0.
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