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|. PaGouasi mporpaMMa nnepecMoTpeHa Ha 3aceaHuu Kadeapbr:

IIpoTokom oT « » 20 1. Ne

3aBemyrormii Kadeapoit

(TToTHCk) (N.0. davmmst)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3aceJaHnuy Kadeapbr:

IIpoTokon oT « » 20 1. Ne

3aBemyrormii kadeapoii

(moxrmce) (N.0. Damumms)



AHHOTAIMSA

Pabouass  mporpamma  ywyeOHOW  nucuuMmuimHbl  «KommbrotepHoe
MOJICIMPOBAaHUE B MPUOOPOCTPOCHUM» pa3paboTaHa Jisl CTYJECHTOB HAIPABJICHHUS
12.03.01 TIpuGopoctpoenue, nmpoduiab MOATOTOBKH «AKYCTHYECKHE MPUOOPHI U
CUCTEMBI», B cooTBeTcTBUM C TpeOoBanusiMu @PI'OC BO mno paHHOMY
HaIpaBJICHUIO.

HucuunnuHa «KoMmploTepHOe MOJEIUPOBaHHE B MPUOOPOCTPOCHUI
BXOJUT B OJOK JUCHUIUIMH MO BBIOOPY CTYJEHTOB BapUATUBHOM YacTH
MaTEeMaTHUYECKOT0 U €CTECTBEHHOHAYYHOro UK. Jlucuunnuza peaausyercs Ha 4
Kypce B 7 1 8 cemecTpax.

OOmiasi TpyIOEMKOCTh OCBOCHHS JUCHUILUIMHBI cocTaBisieT 216 wacoB. (6
3.€.) Y4eOHBIM IJIaHOM TpPEeAYyCMOTpeHbl Jekuuu (18 dyacoB), mpakTUYECKHE
paboTsl (58 yacos, 36/22), camocrositenbHas padora cryaenta (104 gaca, 90/14),
KOHTpOJIb (36 yacoB). Pe3ynbTaT 0CBOCHUS TUCHUIUIMHBL: IK3aMEH B 7 CEMeCTpe U
3a4eT B 8§ ceMecTpe.

JUis OCBOEHMSI JUCLMILIMHBI CTYACHT JIOJDKEH MMETh 3HAHUS B Ipenerax
kypcoB: «®Duzuka», «Maremaruka», «Mudopmaruka», «HauepraTenbHas
reOMETpUsl U MHXXEHEepHas rpapuka», «DIEKTPOHUKA U MHUKPOIPOLIECCOpHas
TEXHUKA.

Henabl0 OUCHUIUIMHBI SBISETCS TOJATOTOBKA CTYJAEHTOB B 00JacTu
KOMIIBIOTEPHOTI'O MOJIEIUPOBAHUS B MPUOOPOCTPOCHUHU.

3agaum:

1. daTth cTyaeHTy 3HaHUS 00 OCHOBax MareMaTH4eCKOro MOJEIMPOBAHUS U
CYUIECTBYIOIIMX  IPOrpaMMHBIX  CpeACTBax Uil MOJCJIHUPOBAHUA U
aBTOMAaTHU3HPOBAHHOTO MIPOEKTUPOBAHUS, TPUMEHUMBIX B TPHUOOPOCTPOCHHH.

2. JlaTb CTyAeHTYy YyMEHHUS TMPUMEHSITh METOJbl MaTeMaTHYeCKOTO
MOJICJIMPOBAHUS, HCIOJIB30BaTh BO3MOXHOCTH BBIYMCIUTENBHON TEXHUKH U

MIPOTPaMMHOT0 00eCTIeUeHUSI.



3. OOyueHue CTylE€HTa OCHOBHBIM IpHeMaM paldOThl C MPUKIATHBIMU
nporpaMMHbBIME cpeacTBamMu Ha [I19BM juist co3nanust KOMIBIOTEPHBIX MOJCIICH;

JIns ycremHoro u3y4yeHust JUCUUIUinHbl « KommbproTepHOe MOAEIpOBaHUE
B IIPUOOPOCTPOCHUU» Y OOYUAIOIINXCS IOJKHBI ObITH CHOPMHUPOBAHBI CIIEAYIONINE
MpeABAPUTEIbHbIE KOMIETEHIIMU: CHOCOOHOCTh TMPEJCTABIATh  AJICKBAaTHYIO
COBPEMECHHOMY YPOBHIO 3HAHMI Hay4YHyI0 KapTHHY MHUpa Ha OCHOBE 3HAHUS
OCHOBHBIX MOJIO’KEHUI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMATUKH.

B pesynpraTe wu3ydyeHUs [AAaHHOM AUCHUIUIMHBI Yy  OOy4YaroUIuxcs
dbopmupyloTCa  cleAylolue — OOHIeKYJIbTypHbIE,  00IIenpodeccuoHalbHbIE,

HpO(l)CCCI/IOHaJIBHBIG KOMIICTCHIIH (BHCMCHTBI KOMHGTGHHHﬁ).

Kon u Aranbl (OPMUPOBAHUA KOMIIETEHIHI

¢popmyaupoBka

KOMIIETeHIIHH
OIIK-2 3nact OCHOBHBIE HMH(OPMAIMOHHBIC, KOMIIBIOTEPHBIE U
Crioco6HOCTh CETEBbIE TEXHOJIOIHH
OCYMIECTBJIATE  MOMCK, WCIOJIb30BaTh KOMIBIOTEPHYIO TEXHUKY JUIS MOUCKA,
XpaHenue, 06paboTky 1 | yyeer XpaHeHus, 0OpabOTKM W aHaiu3a WHGOPMANUH U3
aHanu3 nHbOpMALIH U3 Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX
Pa3IMYHBIX

WUCTOYHUKOB HW  0a3
JAHHBIX, TMPEACTABIATH
ee B TpeOyemoM

bopmare c HaBBIKAMHU aHaIM3a HOCTABJIEHHON 3a1a4n
p Bnaneer .
HCTIONB30BAHMEM YCCIIEOBAHMN B 00JaCTH TPUOOPOCTPOECHUS
UH(POPMALMOHHBIX,
KOMITBFOTEPHBIX u
CETEBBIX TEXHOJIOTHIM
OIIK-9 3Haer Metopl XpaHeHus, 00paboTKH, nepenaqn
CnocoOGHOCTb  BIAJETh MHQOPMAIMH, THUIIOBBIE IPOrPAMMHBEIE HPOMYKTHI,
METOIaMH OPUEHTHPOBAHHBIE Ha PENICHUE HAYYHBIX, TPOEKTHBIX
MH(OPMALMOHHBIX ¥ TEXHOJIOTHYECKMX 3a/1a4 HAITPaBIECHHs
TCXHOJIOTHH, Vmeer UCII0JIb30BaTh KOMITBIOTEPHYIO TEXHUKY JUIS PELIEHUS
coOroaTh  OCHOBHBIC HKEHEPHBIX 3a1a4
TpeOoBaHUS

o Bnaneer
nH(OPMALIMOHHOU
Oe3omacHOCTH, B TOM HaBLIKAMM Pa0OTHI € IMPOrPAMMHBIMH CPEICTBAMU
qucic SalluThl yIpaBJIeHHs SKCIIEPUMEHTOM U 00pabOTKOM JTaHHBIX
roCy1apCTBEHHOM
TalHEI
K-2 3Haer OCHOBHI MATEMATHYECKOTO IIPOrPAMMHMPOBAHHS B
[OTOBHOCTE K IPOrPaMMHBIX [TAKETaX

MaTeMaTHIECKOMY YmMmeer paboTtath c IIPOrpaMMHBIMU cpencTBaMu




MOZACIIMPOBAHUTO MaTEMATUYCCKOI'O nporpaMMHUpOBaHUA u
HPOLIECCOB U OOBEKTOB ABTOMATHU3UPOBAHHOTO MPOCKTUPOBAHHS

npuOOPOCTPOCHNS M X | Bjaneer
UCCIIeIOBaHUI0 Ha Oase
CTAaHAAPTHBIX ITAaKCTOB

aBTOMAaTHU3MPOBAHHOI'O HaBbIKaMU pPA0OTBl C MPOTrPaMMHBIMHU CpPEACTBaMHU
IPOCKTUPOBAHM:A 2t MATECMAaTH4YCCKOTO IpOrpaMMHUPOBAHMS u
CaMOCTOSTCIIBHO aBTOMAaTH3HUPOBAHHOI'O IIPOCKTUPOBAHM
pa3paboTaHHBIX

MIPOTPaMMHBIX

MPOAYKTOB

]_IJ'ISI @OpMHpOBaHHH BBIIICYKA3aHHbBIX KOMHCTCHHHﬁ B paMKax OUCIUIIIINHBI

MNPUMCHAIOTCA CIICAYIOIINC METOAbI AKTUBHOT'O O6y‘—IeHI/I$II «AUCITYT Ha 3aHATHHND).

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
(18 gac.)

Pasnen 1. BBenenune B mogeaupoBanue (4 gac.)

Tema 1. BBenenue B mogeupoBanue. (2 yac.)

Onpenenenusa Tmpolecca mojaenupoBanus. OnpeneneHue Mojaenu. Buuabl
MoJeupoBaHus: pusznueckoe (onpeaeieHue, NMpUMEHEHNUEe, TPUHIINIL, JeKaAITUN B
OCHOBE JJAHHOT'O BHJA MOJESIMPOBAHUS, HEOOXOAUMBIC YCIIOBHS ISl IPUMECHCHUS
JJAHHOTO BHJIa MOJICTUPOBAHUS, KPUTEPUU IMOa00msa: uucio HproTOHA, 4YHCIIO
Peitnonpaca, uucno HyccenpTa, AOCTOMHCTBA M OTPAaHUYEHHUS] JAHHOTO BHJIA
MOJICTUPOBAHUs), HMHUTAIIMOHHOE MOJCIIUPOBaHUE (OMpeeiaeHue, YCIOBUS
MPUMEHEHUSI, TpeOOBaHUSI K MO Mpoliecca GyHKIIMOHUPOBAHUS CUCTEMBI WIIN
o0bekTa). [lenu monenupoBanus. KomnbloTepHOE MOJIETUPOBAHUE: ONPEACIICHUE,
MPYMEHEHHUE, AHAIMTUYECKOE W MMUTAIMOHHOE MOJCIMPOBAHHUE, BO3MOXKHOCTU
JJAHHOTO  BHJA  MOJICIMPOBAHUS,  OCHOBHBIE  JTalbl  KOMIIBIOTEPHOIO
MO/ICJIUPOBAHUSI, U3BECTHBIC AITOPUTMBI KOMITBIOTEPHOTO MOJICIUPOBAHUSI.

MopaenupoBanue B NpUOOPOCTPOSHHUM: POJIb MOJCIEH B Iporecce
pa3paboTKu MPUOOPOB, MPUMEPHI UCIOJB30BAHUS MOJIEIeH B MPUOOPOCTPOCHUU
(MOIEIb AIEKTPUYECKUX IPOIIECCOB B CXEME, MOJIC/b IIEYaTHOM MIIaThl), MEPEX0/1

oT (puznueckux Mojienel K MaTeMaTUu4eckuM, nHGOpMaIlMOHHAs MOJIeb Tpudopa



(COCTaBHBIG qaCTH, CBA3U MCKIY HI/IMI/I). 9KCHepI/IMeHTaJ'IBHI)IC HCCIICAOBAHUA B
MOACIUPOBAHHUHA: OIIPCACIICHUC M JOTallbl KOMIIBIOTCPHOI'O SKCIICPUMCHTA, ILIIAH
9KCIICPUMCHTA, IIPOBCPKA IIPABHUIIBHOCTHU IIOCTPOCHUA MOJACIMU C IIOMONIIbIO
TCCTOBLIX OAHHBIX, IMPOBCACHUC JKCIICPUMCHTA, aHAJIN3 PC3YyJIbTATOB, IIPHUHATHC

pEeLIEHUN.

Tema 2. MaTemaTH4yeckoe MoaeJpoBaHue. (2 yac.)

[lonsiTue MareMaThyeckoro mojenupoBanusd. OmnpeneneHve. AHAIOTHH
MEXKJy MEXaHHUYECKUMH U BJIEKTPUUECCKUMHU SIBIICHUSIMU: MPYKUHHBIA MasTHUK U
AIIEKTPUYECKUI  KoJeOaTeNbHBII KOHTYp, HMX MaTe€MaTHYeCKOe OIMCaHUE.
[IpencraBmenne MareMaTH4yecko wmojaenu. JlOCTOMHCTBA W HEIOCTATKH
MaTeMaTHUYeCKOro MojenupoBanusd. Knaccudukaius MaTeMaTnyecKux MojeseH :
no (axkrtopy BpeMEHH, MO PEeKUMY pabOThl 00BEKTa, MO BUAY (DYHKIIMOHAIBHOM
CBSI3H, dbopmanbHbIe/HePOopMalIbHBIE. Bupr METOJIOB COCTaBJICHUS
MaTE€MaTUYeCKUX  MOJENEH:  DKCIIEPUMEHTAIbHO-CTATUCTUYECKUE,  IIOHATHE
YEPHOro SIUKA, aHATUTHYECKHE, KOMOMHUPOBAaHHBIE, JOCTOMHCTBA U HEJIOCTATKU
paccMOTpeHHbIX ~ MeTonoB.  CopepkaHue W 3Talmbl  MaT€MaTHYECKOIO
MOJICNIMPOBaHUs: oOOcCIeoBaHUEe OOBEKTa MOJIETUPOBAHMS, COAEpIKATEIbHAS
MOCTAaHOBKA 33/1a4M MOJICJIUPOBAHUS, TEXHUUECKOE 3aJJaHUE Ha MPOEKTUPOBAHUE U
pa3pabOTKy MOJeNH, KOHIENTyalbHas IOCTAaHOBKA 3aJaud MOJEIMpPOBAHUS,
MaTeMaTU4yecKass TOCTAHOBKA 3a/layd  MOJEJIHUPOBAHUSA, ONEPaTop MOJEINH,
paclpoCTpaHEHHbIE THIMBI 3aJa4d, NPOBEPKUA JJISI KOHTPOJIS MPABUIBLHOCTHU
MOJIyYEHHOM CHCTEMbl MaTeMaTUYECKUX COOTHOIICHWUH, BBIOOp M 0OOCHOBaHHE
BBIOOpA METO/Ia pelIeHUs 3a/1aui (AaHAJTUTUUYECKUE U aJTOPUTMUYECKUE METObI),
peanuzaiusi MaTeMaTUYeCKOW MoJeld B BuAE mNporpammbl migs OBM, stamnsl
mpolecca CO3/aHusl MNPOrpaMMHOrO oOecrneyeHusi, MIpoBepKa aJeKBATHOCTH
Mozaenu (Uenu, CrnocoObl BBIMOJHEHUS MPOBEPKH, BOMNPOC O TOYHOCTHU
MOJIETUPOBAHUS, IPUUUHBI HEAJIEKBATHOCTH MOJIEHU, YCTPAHEHUE HEAIEKBATHOCTHU
MOJIeNIM, TPAKTHYECKOE MCIOJIb30BAHME MOCTPOEHHON MOJAEIW ¢  aHaIMU3

pe3yapTatoB MojenupoBaHus). OnpenelneHUe aJeKBATHOCTH MaTeMaTUYECKOU



MOJICIIN (HOHHTI/IG AJICKBATHOCTH MOJACIIN, OIPCACICHHUC AaACKBATHOCTHU IIYTEM
CpaBHCHHA 3HaquHﬁ, IMOJIYUCHHBIX B 9KCIICPUMCHTC U 3H3“I€HHI>1, PaCCYUTAHHBIX C

MOMOIIBIO MOJIENH, (PaKTOPHI, BIUSIONINE Ha a/IEKBATHOCTH MOJECIIN).

Pasnen 2. IIporpammuble cpeacrsa 1is moaenuposanus (14 yac.)

Tema 1. [IIporpammubie  cpeacTBa I  MaTeMaTH4YeCKOIO
MoJeIMpoBaHus (2 yac.)

O630p mporpammbel Mathcad: kpaTkoe ommcanwe, CalT TPOTPAMMBIL,
OCHOBHBIE  BO3MOXXHOCTH,  MH(GOPMAIIMOHHBIE  PECYpChbl,  paclIUpeHHe
dyuknuonansHocTH s npubopoctpoenus (Electrical Engineering Library -
aJIeKTpoTeXHUYecKas ouoymoteka, Mechanical Engineering Library - 6ubanoreka
MammHocTpoeHus). O630p nporpammbl Mathematica: kpaTkoe omucaHue, CauT
IpOrpaMMbl, BO3MOXHOCTH, paciiupeHuss Mathematica st HCTIONB30BaHHS B
monenupoBanuu (AceFEM, Analog Insydes, Mathematica Link for LabVIEW,
MathModelica (SystemModeler), SchematicSolver), uH(pOpMaIIMOHHAS
nonnepxkka. O63op mporpammsl Maple: kpaTkoe omucaHue, BOZMOXHOCTH, CAMT
nporpamMmbl, uH(OpManmoHHas mojiaepkka. CpaBHHUTENbHAs XapaKTEPUCTHKA
NpOrpaMMHBIX TakeToB. (O3HaKOMIIEHME € TOporpaMmHbIM makerom Mathcad:
onuvcanve HHTep(deiica: rIaBHOoe OKHO, OKHO Resource Center — paborta B
CIPaBOYHOM CHUCTEME, NpPUMEphl, TIJaBHOE MEHIO, IMaHEId HHCTPYMEHTOB:
«CTaHAapTHasN, «PopMaTHPOBAHUE», KMATEMATHKa». THUIBI JaHHBIX, CHHTAKCHUC
s3bpika naketa Mathcad: ckansipbl, IpucBauBaHUE, PAaHKUPOBAHHBIE TIEPEMEHHBIE,
TabnuIbl BBIBOJA, (opmMaTupoBaHHe TaOJMIl, NPUMEHEHHE PAHKUPOBAHHBIX
NEPEeMEHHBIX, KOMIUIEKCHBIE YHCIIa, BBOJA TEKCTa. BrrumciurenbHble (DyHKINH,
dbynkuun moctpoeHusi rpaduxkoB makera Mathcad: dopmynbl, mocTpoeHHe
rpaduKos, GYHKIIMM,  MaTpUIBL, BEKTOPHI, MAacCHBBI,  YHCIICHHOE
nuddepeHIIMpOBaHNEe W UHTETPUpPOBaHUE, (Halabl JAHHBIX, CYMTHIBAHUE NAaHHBIX
u3 (Qaiios, 3anuch JaHHBIX B (aiiel. [IpuMepbl MoIeTUPOBAHMS IIIEKTPUUECKHIX
cxeM B Mathcad (pacuer »JeKTpUYECKONl IeMM NEPEMEHHOrO0 TOKa, pacyeT

MEPEXO/IHBIX TIPOLIECCOB B JIEKTPUUECKOM 1IEMN).



Tema 2. O3nHakomJieHHe ¢ MPOrpaMMHBbIM makerom Matlab (2 1ac.), ¢
HCIO0JIb30BAHHEM METO/1a AKTUBHOI0 00y4YeHHs — JUCIYT HA 3aHATHH.

00630p nporpamMmmHoro nakera Matlab: kpaTkoe onucanue, CalT TPOrpamMmbl,
OTMCAaHWE S3bIKA, TPUMEHEHNE, BU3yaIN3aIis JaHHBIX, OCHOBHBIE BO3MOYKHOCTH,
uH(GOPMAIIMOHHBIE PECYPCHl, paciidpeHre (YHKIMOHATBHOCTH C TIOMOIIBIO
HaOopoB MHCTpymMeHTOB. WHTepdelic nmonp3oBarens nakera Matlab: komanmHoe
okHO, okHO Workspace Browser. OcHOBHBIC IPHHIUIIBI pabOTHI B TakeTe Matlab.
Tunel NaHHBIX, S3BIK MporpamMMupoBaHusi mnakera Matlab. Bsruucnurenbhbie
byHkuuyd, QYHKIUM BU3YyalIU3allUd JIAHHBIX, YHUCJICHHOE pEIICHHE CHCTEM
muddepeHnranbHbIX ypaBHeHU B makere Matlab. CnpaBounas cuctema Matlab
(Opaysep, MOUCK, JNEMOHCTpallMOHHbIE TpuMmepbl). MonaenupoBanue B Simulink:
OMHMCAHHWE MporpamMmbl, paboTa ¢ mOporpamMmon, npuioxenus Simulink s
mojnenupoBanus B mpubopoctpoenun (DSP  Blockset, SimPowerSystems,
SimMechanics, Simscape), unTepdeiic mporpaMMmsi, CO3/IaHHE MOJICIICH,
YCTAaHOBKA IMapaMeTpOB pacyeTa W €ro BbINOJHEHHE, Oubmuoreku Simulink
(OTTOKM-UCTOYHUKHN CUTHAJIOB, OJIOKU-TIPUEMHUKH CUTHAJIOB, aHAJIOTOBBIE OJIOKH,
HEJIMHEWHbIC OJIOKH, TUCKPETHBhIE OJOKH, OJIOKM MaTeMaTHYECKHX OIMepallui,
OuOnMoTeKka MapUIpyTHU3allMM CHUTHAJIOB), YCTAaHOBKa MapamMeTpoB OJIOKOB,
CIIpaBOYHAs CHCTEMa, JIEMOHCTpAIlMOHHBbIC TMpuUMephl. MojenupoBaHue B
SimPowerSystems: 0cOOEHHOCTH CO3JaHUs MOJEICH, HMEIOIIMECS OJIOKH
(MICTOYHUKH  DJIEKTPUYECKOW  DHEPIHH,  DJICKTPOTEXHUYECKHE  DIJIEMEHTHI,
MU3MEPUTEIBHBIE U KOHTPOJIBHBIE YCTPOMCTBA, YCTPOMCTBA CHIIOBOW 3JIEKTPOHHKH),
yCTaHOBKa MapamMeTpoB OJOKOB, CIpaBOYHAas CHUCTEMA, JI€MOHCTpPAlMOHHbIE
npuMepbl. [IpuMepbl MoAeTHMpPOBaHUS DJICKTPUUYSCKUX cxeM B SimPowerSystems
(MOJieb NEKTPUYECKON LeNH MEePEMEHHOTO TOKa, MOJICIMPOBAHUE MEPEXOIHBIX

MIPOIIECCOB B DJIEKTPUUECKOM 1IETH).



Tema 3. IlporpamMMHBbIe cpeacTBa AJs1 pa3padoTKH M MOJeJTUPOBAHMS
JIEKTPOHHBIX cXeM. (2 4ac.), ¢ MCMOoJIb30BAHUEM METOAA AKTUBHOIO 00y4YeHUs
— IUCIYT HA 3aHATUH

O0630p MporpaMMHBIX TAKETOB ISl MOJEIUPOBAHUS AJIEKTPOHHBIX CXEM.
[Mporpamma MultiSim:  Bo3mMoOXHOCTH, Ha3HaueHHWe, cdepa NPUMEHEHHS.
[Mporpamma Electronics Workbench: ocHoBHBIE gOCTOMHCTBA TpPOTpPaMMBEL,
rpaduyeckue BO3MOKHOCTH, KOMIIOHEHTHI, MPOBEJACHUE IKCIIEPUMEHTOB, aHAIIN3
cxeM, paboTa ¢ mporpaMMoil, KOMIOHEHTHI MporpamMmbl (6a30BbIe KOMIIOHEHTHI,
UCTOYHUKH,  UHAUKATOPHI,  U3MEpUTEIbHbIE  NPUOOPBI,  WHCTPYMEHTHI,
MojenupoBaHue cxem). [Iporpamma Proteus: Bo3mMoOKHOCTH, Ha3HaueHue, chepa
MIPUMEHEHHS, OCOOCHHOCTH MPOTPAMMBI, rpaduyeckuit peIaKTop
npuHIMNUanbHeIX cxeMm ISIS, rpaduueckuii pemakrop mewyatHeix miat ARES.
[Tporpamma PSpice: kparkmii 0030p, BO3MOXKHOCTH, Ha3Ha4YcHHeE, (Hamibl
nporpaMmsl, coctaB cucteMbl OrCAD. O3HakoMIIEHHE ¢ IPOrPaMMHBIM ITAKETOM
MultiSim: unrepdeiic monp3oBarens (MaHeId WHCTPYMEHTOB, pabouasi 00JacTh,
AIIEMEHTBI JJI1 CO3JaHUsl CXEM, U3MEPUTENIbHBIE HHCTPYMEHTBI, OKHO pa3paldOTKH,
rJ100aJIbHbIE HACTPONKH, HACTPOUKH JIUCTA, TPOBOJIHUK KOMIIOHEHTOB), OCHOBHBIC
MPUHIUIBI padoThl B makete MultiSim (pabota ¢ mpubopaMu: U3MEpEHHE TOKa U
HaIpPsHDKEHUS, TOCTPOSHUE OCHMIIJIOTPAMM U TpadUKOB aMIUIUTYHO-YACTOTHBIX U
($ha30-4aCTOTHBIX XapaKTEPUCTHUK, MOUCK U pa3MEIIeHUE KOMIIOHEHTOB, U3MEHECHHE
napaMeTpoB KOMIIOHEHTOB, pabora ¢ (yHKIUAMH aHanu3a). MoaenupoBaHue

ANEKTPOHHBIX cXeM B makete MultiSim.

Tema 4. IIporpaMmmHuble cpecTBA VISI KOMIILIOTEPHOT0 MOIeJIUPOBAHMUS
U aBTOMATH3UPOBAHHOIO NPOCKTHPOBAHUS B NPUOOPOCTPOeHUH. (2 4yac.), ¢
HCIO0JIb30BAHHEM METO/1a AKTUBHOI0 00y4eHHs — JUCIYT HA 3aHATHH

O030p MNpPOrpaMMHBIX MAKETOB JII KOMIIBIOTEPHOTO MOJEIMPOBAHUS U
aBTOMATHU3MPOBAHHOTO IMPOEKTUPOBaHMS B mpubopocTtpoeHuu. Ilporpamma
LabVIEW: Bo3moxHOCTH, Ha3HaueHue, cdepa NPUMEHEHHS, TOHSATHUEC

BUPTyaJIbHOTO Tpubopa, cat paspaborumka. [Iporpamma AUtoCAD: caiit



MPOU3BOJUTENS, (DYHKIMOHAIBHBIE BO3MOXKHOCTH, CpEICTBa pa3pabOTKU U
ajanTalyy, CreluaIn3upoBaHHbIe MpuiiokeHnus Ha ocHoBe AutoCAD (AutoCAD
Electrical, AutoCAD Ecscad, AutoCAD Mechanical, CITAC moxyns). CrcTteMsr
aBTOMAaTH3UPOBAHHOTO MTPOCKTUPOBAHMS MEUATHBIX IUIatT. [IporpamMmMHublii maket P-
CAD: naznadeHue, BO3MOXXHOCTH CHCTEMBbI, OCHOBHBIC MOAYIH. [IporpammHbIii
naker Altium Designer: ocHOBHBIE BO3MOXXHOCTH (PEIAaKTOP CXEM, PEIaKTOp
OMOJMOTEK, CXEMHOE MOJICIMPOBAHME, PEJAKTOpP IeYaTHBIX IuIaT, paboTa C
TPEXMEPHBIMU MOJICTISIMA, BO3MOKHOCTH HWMITOPTA, BBIXOJHAS JOKYMCHTAIIHS),
nHpopmarmonHass mnomauepxkka. Ilouck, mepepaboTKa, CpeacTBa MOJyYCHUS
nHpopmanuu, pabora B TI00ANTBHBIX KOMIIBIOTEPHBIX CETSIX: TOWCK B CETH
WuTepHer (o Ha3BaHWIO, 110 PETHMOHAM, KPYITHBIX Y4YeOHBIX 3aBEICHUH,
peruoHaIBHBIX CEPBEPOB, MOMCKOBBIE CUCTEMBI). [IpaBuia BBIIOTHEHHUS 3aIIPOCOB
B TIOMCKOBBIX CHCTeMaxX: IPOCTHIE 3ampoChl, PACIIMPEHHBIN TOUCK. Pecypchbl
WnurtepHet: «EamHOoe OKHO mocTyma K oOpa3oBaTelbHBIM pecypcamy», HaydHas
anekTponHas OuoOnmmoreka eLIBRARY, »5ekTpoHHO-OMOIMOTEYHBIE CHCTEMBI,
CalTBl XypHAJIOB, CAWTBHl C ypoKaMu TO0 paboTe B MPOTrpaMMHBIX IaKeTax,

pacCMaTpuBACMBIX B KYPCC.

Tema 5. O3nakoMiieHHne ¢ MporpaMMHbIM nakeTtom AutoCAD. (2 gac.)

O3HakomiieHue ¢ nporpaMMHbIM makeToM AutoCAD. Bo3aMoxHOCTH nakeTa:
CO3JaHue ABYX U TPEXMEPHBIX Mojeniel U ueptexeil. MHTepdeiic monb3oBaTens:
naHejab OBICTPOTO JOCTyMa, JI€HTa, CTPOKA COCTOSHUS, BHUJOBasi IaHENb,
KOMaHJIHasi CTpOKa, pabodee Mojie, KOHTEKCTHOe MeHI0. OCHOBHBIC MPUHIIUIIBI
paboThl: BBOJA KOMAaHJ, BBOJ KOOpJAMHAT, OOBEKTHAs NPHUBA3KA, OOBEKTHOE
OTCIIeKUBAHUE, CETKA, MPOCMOTP YEPTEKEH, OCHOBHBIE T€OMETPHUECKIE OOBEKThI
(Touka,  OTPE30K,  OKPYXHOCTb, Jyra, TMOJWJIUHUS,  MHOTOYTOJIbHUK,
MPSIMOYTOJILHUK, KOJIBIIO, CIUIAH, JUIUIIC, 00JIaK0), pelakKTUpPOBaHHE OOBEKTOB,
HaHECEHHE pa3MepoB, paboTa C TEKCTOM, HA3HAYCHHE M HCIIOJIb30BAHUE CIIOCB.
TpéxmepHoe monenupoBanne B nakete AutoCAD: TpexmepHble KOOpPIWHATHI,

TPCXMCPHBIC MOICIIM, KapKacCbl, IIOBCPXHOCTH, IIOCTPOCHHUC CTaHAAPTHBIX



TPEXMEPHBIX Tell (Mapaiesenunes], KOHyc, HHIUHIP, cdepa, Top, KIUH, CO3/1aHHUe
TeJda BbIAABIMBAHUEM JIBYXMEPHOrO OOBEKTa, CO3/IaHHE Tella BpalleHUEM
JBYMEPHOTO OOBEKTa BOKPYI OCH), BH3yalU3alMsl, HOPOCMOTP TPEXMEPHBIX

AJOKYMCHTOB, IIPOCMOTp TPCXMCPHBIX O6T)CKTOB, CO31aHHucC OOBEKTOB CII0KHOU

bopMBI.

Tema 6. O3nakomiieHue ¢ nporpammMubiM nakerom P-CAD (2 gac.)

Oznakomsieane ¢ nporpamMmabiM  makeTom P-CAD: B0O3MOXHOCTH.
[Tporpammsel, Bxozasmue B maker P-CAD, ux nHasmauenue: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. MuTepdeiic moip3oBaTenss mporpamMm
nakera P-CAD: (rmaBHOe MEHIO, WHCTPYMCHTAJbHBIC TaHETH, pabodee ToJe
MEHEI)Kepa MpPOEKTa, CTPOKA COCTOSIHUSA, cTaTycHass cTpoka). (OCHOBHbIE
IPUHLUIIEI paboThl B mporpammax nakera P-CAD: rpaduueckuii pemaktop cxem
Schematic (3amyck mporpamMmbl, Ha4yajdbHbIC HACTPOHMKH IMPOTPAMMBI, CO3JIaHUC
NPUHIIUITHAIBHBIX CXEM, MOJKII0UeHHEe OMOIMOTEK KOMIIOHEHTOB, Pa3MelIeHUE
KOMIIOHEHTa, PEJaKTUPOBAHUE CBOMCTB KOMIIOHEHTA, pa3MEIECHHE MPOBOJHUKA,
pa3MelleHne JUHUH, pa3MelIeHHe TeKCTa, MOJr0TOBKA MPUHIIUITHATIBLHON CXEMbI K
neyaty, popMHUpOBAHUE CITUCKA COSTUHEHUM JJIsI COCTaBJICHHON MPUHITUITUATILHON
cXeMmbl), rpadudeckuii pemaktop mnedatHbix mmiaT PCB (3amyck mporpaMmel,
HaYyaJIbHbIE HACTPOMKM MPOTpaMMbl, Ha3HAYEHHE CJIOEB, HACTPOWKA MapameTpoOB
OTOOpaXeHus, TMOAKIIOUYeHUE OUOJIMOTeK KOMIIOHEHTOB, HWMIIOPT CIIHMCKa
COCJIMHEHUM, MPUHIIUIBI U JITOPUTMbI TPACCUPOBKU MEYATHOW TUIATHI, CO3JaHUE
KOHTypa TEYaTHOW IUIaThl, py4yHas TPACCUPOBKA, MHTEPAKTUBHAS TPACCHUPOBKA,
aBTOMAaTHYECKas TPACCUPOBKA, MOJTOTOBKA 4YepTeXka MeYaTHOW MIaThl K BBIBOIY
Ha TmeYarb), rpaduyeckuii pemakrop cumBosioB Symbol Editor (3amyck
porpamMMbl, HACTpPOWKa MapaMeTpoB, CO3/IaHWE CUMBOJA, CO3[JaHWE CUMBOJA C
nomoipio Symbol Wizard), rpaduueckuit pegakrtop nocanounsix Mmect Pattern
Editor (mactpoiika pemakropa, IpoIecc CO3AaHUsA MOCATOYHOrO MECTa, CBOMCTBA
KOHTAKTHOM TUIOMIAJKK, CO3/IaHHE MOCaT0OYHOTO MECTAa KOMIIOHEHTA C MOMOIIbIO

Pattern Wizard), menemkep Oubmmorex Library Library Executive (monsitre o



oubmmorekax u kommnoHeHTax B P-CAD, npuHmumnbel paboThl ¢ MEHEIKEPOM,
WHCTPYMEHTAJIbHAS TIaHENb PEIaKTOpa, CO3/IaHuE OJHOPOAHBIX U HEOTHOPOIHBIX
KOMITOHEHTOB).

Tema 7. O3HakomieHHe ¢ mporpaMMubIM nakerom KOMIIAC-3D. (2
qyac.)

BosmoxHnocTn KOMITAC-3D: TBEPIOTEIBLHOE MOJEIUPOBAHUE,
MPOCKTUPOBAHUE M3JCIMA M3 JUCTOBOTO MaTrepuana, MPOEKTUPOBAHUE C
MPUMEHEHUEM CJIOKHBIX TOBEPXHOCTEH, (POpMHpOBAHME SJIEKTPOHHOM MOJEIU
uznenuii. Muarepdeiic nonb3oBarenss KOMITAC-3D: naHenb ynpaBieHHs, OKHO
JIOKyMEHTa, JEpeBO TIOCTPOCHHUS, CTPOKAa COOOIIECHUM, CTPOKAa COCTOSHUS,
KOMIMAaKTHAas MaHelb, MaciiTad u BpamieHue n3oopaxenusi. OCHOBHbBIE TTPUHIIUIIBI
pa6oter B makere KOMIIAC-3D: co3ganue 3ckuza, maHenb «['eomeTpus»,
omepalMu MO0  CO3aHUI0 Oo0beMa, MapaMEeTPUUYECKUN  pEeXUM  padOThI,
napaMeTpuuecKue CBOMCTBA MOJEJIH, MHCTPYMEHTAJIbHAs naHesb
napamerpuszanuu. Coznmanne wmozenet B makete KOMITAC-3D: co3ganue
00BbEMHOM MOJIeNId, OCHOBHBIE TOHSTHUA TBEPAOTEIBHOIO MOJICTUPOBAHUS B
KOMITAC-3D, »5cku3bl, omepaiuyd, BCIOMOTraTelibHas TI'€OMETPUSs, AJIEMEHTHI
TBEPJIOTEILHON TE€OMETPUUECKON MOJENN, CO3JaHue COOPOYHOIo YepTeka,
dbopmooOpasyroIiiue  onepanuu,  MapaMeTpUUYEeCKWe  CBOWCTBA  JIETalIH,
pPEIAKTUPOBAHUE MOJENIHM, CEPBUCHBICE BO3MOXKHOCTH, OOMEH HHGOpMaIHe ¢

IPYTUMU CUCTEMaMU, UH(OPMAIIMOHHAS MOAEpPKKa.

1. CTPYKTYPA U COAEPXKAHUE MMPAKTHYECKON YACTHU
KYPCA

IIpakTuuyeckne 3ansarus (58 vac.)

3ansaTue Ne 1. O3HakomiieHne ¢ mporpaMMHbIMM nakeramu Mathcad,

Mathematica, Maple. (4 yac.)



HNurepdetiic, MmeHI0, OCHOBHBIE HacTpoiku. BBoa nH(popmMaiiu, BCTpOSHHbIS
U ToJib3oBaTenbckue GyHKuuu, creudyskuuu. Oneparopbl, THUMBI JaHHBIX,
dbopmat BBIBOJIAa YHCIOBBIX JaHHBIX. OCHOBBI rpadUIECKO BU3YyaTU3aIAH.

3ansatue Ne 2. O3HakoMUIeHHe C NPOrpaMMHBIM mnakeroMm Simulink
Matlab. (4 uac.)

MonenupoBanue B Simulink: onucanue nporpammsl, paboTa ¢ MpoOrpaMMoH,
npuioxenus Simulink mis MoxenupoBanus B npubopoctpoernn (DSP Blockset,
SimPowerSystems, SimMechanics, Simscape), uatepdelic mporpaMMbl, CO3JIaHUE
MoOJieJiel, yCTaHOBKa IapaMEeTpOB pacyeTa M €ro BBINOJIHEHUE, OUOIMOTEKH
Simulink (6;10KM-HCTOYHUKH CUTHAJIOB, OJIOKU-TIPUEMHUKHA CUTHAJIOB, aHAJIOTOBBIC
OJIOKM, HENUHEWHbIE OJIOKH, JTUCKPETHBbIE OJIOKM, OJOKHM MaTeMaTUYEeCKUX
onepanuid, OMOIMOTEKAa MapIIPyTU3AIMU CHUTHAJIOB), YCTAHOBKAa I1apaMeTpOB
OJIOKOB, CIpaBOYHAs CHCTEMa, JEMOHCTPAIIMOHHBIC IIPUMEPHI.

3ansatue Ne 3. O3HaKkoM/IeHHe ¢ MPOrpaMMHBIM makerom MultiSim. (6
yac.)

O3HakomiieHHE ¢ mporpaMMHbIM  nakeroM  MultiSim:  uHTepderic
M0JIb30BaTEIN (MTaHEIM UHCTPYMEHTOB, paboydasi 00JacTh, SJEMEHTHI JIJIsl CO3/IaHuUs
CXEM, U3MEPHUTEIIbHBIE HHCTPYMEHTHI, OKHO Pa3paboTKH, TJI00AbHBIC HACTPOUKH,
HACTPOWKH JIMNCTA, TPOBOJHUK KOMIIOHCHTOB), OCHOBHBIC IMPHUHITUIIBEI PaOOTHI B
nakere MultiSim (pabora c mnpubopamu: H3MEpEeHHUE TOKa M HaIPSKEHUS,
MOCTPOEHUE OCHUJUIOTPAMM U TpaUKOB aMIUIMTYJHO-4YaCTOTHBIX M  (azo-
YaCTOTHBIX XapaKTEPUCTUK, TMOUCK M pa3MEIICHHEe KOMIIOHEHTOB, W3MEHEHHE
napamMeTpoB KOMIIOHEHTOB, paboTa ¢ (yHKIUsSMU aHanu3a). MojenupoBaHue
AIIEKTPOHHBIX cxeM B makete MultiSim.

3ansitue Ne 4. O3HaKoMJIeHHe ¢ MPorpaMMHbIM nakerom LabVIEW. (8
qac.)

[Mporpamma LabVIEW: Bo3MoxxHOCTH, Ha3HaueHue, chepa NPUMECHEHUS,
MOHSATHE BUPTYAIBHOTO MpUOOpa, cat paspadorunka. uTepdeiic momp3oBarens
(maHenu WHCTPYMEHTOB, pabouas 00JIaCTh, 3JEMEHTHI [UJISi CO3JaHHSI CXEM,

W3MEpPUTENIbHbIE HMHCTPYMEHTBHI, OKHO pa3paOOTKH, TI00albHBIE HACTPONKH,



HACTPOWKH JIMUCTA, MPOBOJHUK KOMIIOHEHTOB), OCHOBHbBIE MPHUHILIMIBI PabOThHI B
MaKeTe.

3ansTue Ne 5. O3nakomiieHue ¢ nporpaMMHbIM naketom AutoCAD. (12
4yac.), ¢ HCMOJb30BAHMEM MET0/1a AKTUBHOI0 00y4YeHUsI — JUCIYT HA 3aHATHH

Osznakomienne ¢ mnporpammubiM mnaketoM AutoCAD. HWurepdeiic
MOJIb30BATENs: MaHeldb OBICTPOrO JOCTyMa, JEHTA, CTPOKa COCTOSIHHS, BHIOBas
naHesdb, KOMaHAHas CTpOKa, paboyee ToJie, KOHTEKCTHOE MeHI0. (OCHOBHBIE
OPUHLUIBEL pabOTHI: BBOJ KOMAaHJI, BBOJ KOOPAWHAT, OOBEKTHAas MPUBS3KA,
OOBEKTHOE  OTCIIEKMBAHHME,  CETKa, IMPOCMOTP  4YEpTekKed,  OCHOBHBIC
reoMeTpuyeckue OOBEKThl (TOYKa, OTPE30K, OKPYKHOCTb, 1yra, MOJWINHUA,
MHOTOYTOJIbHUK,  TPSMOYTOJIbHUK, KOJIbIIO, CIUIAiH, Ayuumnc, o00J1ako),
peIaKTUpOBAaHUE OOBEKTOB, HAHECEHUE Pa3MEPOB, paboTa ¢ TEKCTOM, Ha3HAUEHHE
Y UCTOJIb30BaHueE coeB. TpéxmepHoe MmonennpoBanue B makere AutoCAD.

3ansatue Ne 6. O3nakomiienne ¢ mporpaMmmubiM nakerom P-CAD (12
yac.)

Osznakomienne ¢ mnporpaMMmHbiM makeToM P-CAD: BO3MOXHOCTH.
[Tporpammsel, Bxoasimue B maker P-CAD, ux nasmauenue: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. MuTepdeiic momp3oBaTenss mporpamMm
nakera P-CAD: (rmaBHOe MEHIO, WHCTPYMCHTAJIbHBIC TaHETH, pabodee ToJie
MEHE/DKEpAa MPOEKTa, CTPOKAa COCTOSIHUS, CTaTycHas CTpoka). (OCHOBHbIE
IPUHIUIIEI paboThl B mporpammax nakera P-CAD: rpaduueckuii penakrop cxem
Schematic (3amyck mporpammbl, Ha4dalbHbIe HACTPOWKHA MPOTPAMMBI, CO3JaHUE
OPUHLUIUAIBHBIX CXEM, MOAKIIYEHHEe OMOIMOTEK KOMIIOHEHTOB, Pa3MEIICHHE
KOMITOHEHTa, PEIAKTUPOBAHHE CBOMCTB KOMIIOHEHTA, pa3MEIlEHUE MPOBOJHMKA,
pa3MelleHre JINHAH, Pa3MELICHUE TEKCTA, OArOTOBKA MPUHIUIINAIBHON CXEMBI K
neyaty, popMHUpOBaHUE CITUCKA COSTUHEHUM JJIs1 COCTaBJICHHON MPUHIIUITHATBLHON
cXeMmbl), rpaduueckuil pemaktop mnedatHbix TaT PCB (3amyck mporpaMmsl,
HayaJIbHbIE HACTPOMKM MPOrpaMMbl, Ha3HAYEHHE CIIOEB, HACTPOMKAa MapameTpOB
OTOOpaXXeHus, TMOAKIIOUYeHHUE OUOJIMOTeK KOMIIOHEHTOB, HWMIIOPT CIIKMCKa

COGI[I/IHGHI/If/'I, IMPUHOUIIBI U AJITOPUTMBI TPACCHPOBKH reyaTHOM IJ1aThl, CO34aHUC



KOHTypa MEYaTHOW IUIaThl, py4yHas TPACCUPOBKA, MHTEPAKTUBHAS TPACCUPOBKA,
aBTOMaTUYeCKash TPACCHUPOBKA, MOATOTOBKA YEpTEXka MEUaTHOM IMIIaThl K BBIBOIY
Ha T1e4arp), rpaduyeckuii pemakrop cumBoioB Symbol Editor (3amyck
porpamMMbl, HACTpOMKa IMapaMeTpoB, CO3JaHUE CHUMBOJIA, CO3JaHUE CHMBOJIA C
nomonibio Symbol Wizard), rpaduyeckuii pemnakrop mocagouHbix mecT Pattern
Editor (HacTpoiika pemakropa, MpoIecc Co3aaHus MOCaTOYHOTO MECTa, CBOMCTBA
KOHTaKTHOM TUIOMIAJIKH, CO3/IJaHUE MOCaJOYHOI0 MECTa KOMIIOHEHTa C MOMOIIBIO
Pattern Wizard), menemxep ouoimoTtek Library Library Executive.

3ansaTue Ne 7. O3HakomiieHue ¢ nmporpaMmMubiM nakerom KOMIIAC-
3D. (12 gac.)

WNurepdeiic nonp3oBarens KOMIIAC-3D: mnaHenb ynpaBleHHs, OKHO
JIOKyMEHTa, JEpeBO TIOCTPOCHHUS, CTPOKAa COOOIIECHUM, CTPOKAa COCTOSTHUS,
KOMIaKTHAs MaHelb, MacliTad U BpaiieHue n3oopaxeHus. OCHOBHbBIE PUHIIUTIBI
pabotsl B makere KOMIIAC-3D: co3ganue »cku3za, mnasenb «l'eomerpus»,
ommepalMd MO CO3JaHUI0  00beMa, TMapaMeTPUUYECKUd pPEeXUM  paboThI,
napamMeTpUYecKue CBOMCTBa MOJIEJIH, MHCTPpYMEHTAJIbHAs naHesb
napamerpuzanuu. Coznmanne wmozenet B makere KOMIIAC-3D: co3ganue
00bEMHOM MOJIeSId, OCHOBHBIC TIOHSITHUS TBEPAOTEIBHOTO MOJICTUPOBAHUS B
KOMITAC-3D, »5cku3bl, omnepaiuyd, BCIOMOTraTelbHasi TE€OMETPUS, 3JIEMEHTHI
TBEPJOTEILHON T'C€OMETPUYECKONW MOJIENH, CO3/JaHhE€ COOPOYHOTO YepTexa,
dbopmooOpasyroIiiue  onepaiuu,  [apaMeTpUuecKue  CBOMCTBa  JIeTallu,

PCAAKTUPOBAHUC MOACIIN, CCPBUCHBIC BO3SMOKHOCTH.

I1l. YYEBHO-METOAMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOydJaroIuxcs MO IUCHUILIMHE TMpeAcTaBieHo B IIpmiokeHnu 1 u BKIOYaeT B
ce0s:

- TUTaH-TpauK BBHITIOJHEHUS CaMOCTOSATEIBLHON PabOThl MO JWCIMIUIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBHIMOJHEHUE TI0 KAXKIOMY 3aJaHUIO;



- XapaKTepHUCTHUKA 3aJaHuil Uil CaMOCTOSITEIbHOW paboThl 00yYarOIUXCs U
METOMYECKHE PEKOMEH/IallUU 10 UX BBIIIOJIHEHHUIO;

- TpeboBaHUS K TPEACTABICHUI0O M  OPOPMIIEHHIO  pE3yJbTaToOB
CaMOCTOATENbHON pabOTHI;

- KPUTCPUHU OLICHKHU BBITIOJTHCHUA CaMOCTOSITEIIbHOM pa6OTI>I.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

No KonTponupyemeie OneHOYHbIE CPECTBA -
n/n MOy H/ pa3aensl / Kopp! u stansl popmupoBanus HauMEHOBAaHHE
TEMBbI JTUCIUTINHBI KOMITETEHIIHH TEKYIIMA | MPOMEXYTO
KOHTPOJIb YyHas
aTTecTanus
1 Beenenne Cnoco6HOCTD 3Haer YcTHbI Bonpoc Ne
MOJIETTUPOBaHUE OCYILIECTBISATh TOUCK, ompoc (YO- |1 B
XpaHeHue, o0paboTKy 1) [Tpunoxxenu
u aHau3 u?2
uH(pOpMaIN u3
Pa3IHAHBIX Ymeer YcTHbli Bonpoc Ne
UCTOYHUKOB U  0a3 ompoc (YO- | 2 s
AQHHbIX, 1) [Tpunoxenu
MPENCTaBIsATh €€ B .
TpeOyemoM (Qopmarte
C  MHCIOJIb30BaHUEM
MH(QOPMAIMOHHBIX, Bnaneer | YcTHbid Bonpoc Ne
KOMITBIOTEPHBIX u ompoc (YO- |3 B
CETEBBIX TEXHOJIOTUU 1) Hpunoxenu
(OIIK-2) u2
2 Bsenenue CrocoOHOCTh BIAAETh | 3HAET Y cTHBIN Bompoc Ne
MOJICIUPOBAHNE MeToJaMHu onpoc (YO- | 4 B
MH(pOPMaIMOHHBIX 1) [Tpunoxxenn
TEXHOJIOTHIA, u?2
co0JIt01aTh OCHOBHBIE
TpeOOBaHMs
UH(pOPMaIMOHHOM YmMmeer VYcerHbii Bompoc  Ne
0€30MmacHOCTH, B TOM ompoc (YO- |5 B
qucle 3allUThI 1) [Tpunoxenu
roCyJapCTBEHHOMN u?2
taitabl (OITK-9)
Bnaneer | Ycrnebrt Bonpoc Ne
omnpoc (YO- | 6-7 B
1) [Tpunoxenn
u?2




3 IIporpammHbIe I'oroBHOCTB K | 3HaeT VYcerHbii Bomnpoc Ne
cpencTBa JUISL | MAaTeMaTUYECKOMY onpoc (YO-[8- 24 B
MO/IETUPOBAHUS MOJICJIUPOBAHUIO 1) [Ipunoxenu

MPOILECCOB u u?2

00BEKTOB

npubopocTpoeHus B Ymeer YcrHblit Bonpoc Ne

UX HCCIEIOBAaHUIO Ha ompoc (YO- |8 24 B

Oaze CTaHJIapPTHBIX 1) TIpuiowKeHH

MaKETOB "2

ABTOMATHU3HPOBAHHOT

0 TMPOEKTUPOBAHUS U

CaMOCTOSITEJIBHO Bnaneer | YcTHblit Bonpoc Ne

pa3paboTaHHBIX ompoc (YO-|8- 24 B

MPOrPAMMHBIX 1) Hpunoxenu

npoxykros (ITK-2) u2
TumnoBklie KOHTPOJIbHBIC 3aJIaHuA, METOANYECKUE MaTepHasbl,

OTIPEISIISIIONTNE MPOIEAYPHl OICHUBAHUSA 3HAHWM, YMEHUW W HABBIKOB M (WJIM)
OMbITa ACATEIBHOCTH, a TaKXKe KPUTEPUM U TIOKa3aTeIu, HEOOXOJUMBIC IS
OLICHKM 3HAHWM, YMEHHI, HaBBIKOB M XapaKTEpU3YIOIIHUE ATarbl (POpMUpPOBAHUS
KOMIETEHIIMH B  MPOILECCE  OCBOCHUS  00pa30BaTENIbHOW  MPOTrPaMMBI,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIIMCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHasl IuTEpaTypa

1. IMopmaes, C.B. KoMnbiorepHoe MoenupoBanue (HU3NISCKUX ITPOIIECCOB

B makere MATLAB. + CD. — CIIo.: «Jlaws», 2011.— 727 c.
http://e.lanbook.com/view/book/650/.

2. Ilecrepxkun, A.H. Cucrema MOAENMpPOBaHUS M HCCIECIOBAHUS
Paauo3eKTpOHHBIX ycTpoiicTB Multisim 10. — M.: "JIMK IlIpecc", 2012.— 360
c. http://e.lanbook.com/view/book/3022/.

3. T'abunynun, B.M. Tpexmeprnoe moaemupoBanue B AutoCAD 2013. — M.
: "IIMK IIpecc", 2012.— 252 c. http://e.lanbook.com/view/book/9127/.
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4. JIpsixonos, B.II. MATLAB R2007/2008/2009 nnsi panuouHxeHepoB. — M. :
"IIMK Ilpecc", 2010.— 975 c. http://e.lanbook.com/view/book/1180/.

5. WNuTtepaktuBable cuctembl Scilab, Matlab, Mathcad [DnekTponHsbIii pecypc]:
yueOHoe nocodue/ W.E. Tlneuuuckas [u ap.].— DAEKTPOH. TEKCTOBBIC TaHHbIE.—
Kazanp: Ka3zaHCkHil HalMOHAIBHBIA HMCCIEIOBATEIbCKAN TEXHOJIOTHYECKUN
YHUBEPCUTET, 2014.— 195 c— Pexum J0CTyna:
http://www.iprbookshop.ru/62173.html.— DBC «IPRbooks»

JlonoJiHUTeIbHAS JIUTEPATypPa

1. I'ymepoB A.M. Ilaker Mathcad. Teopus u mnpaktuka. Yacte L
WuTerpupoBanHas maremarudeckas cucrema MathCad [DnexTpoHHBI pecypc]:
yuebHoe mocobue/ I'ymepor A.M., XomogHoB B.A.— DJEKTPOH. TEKCTOBBIC
JTaHHbBIC.— Kazansb: Kazanckwuit HaIlMOHAJILHBIN HUCCIEeI0BATEIbCKUN
TexHoJornueckuit  ynuepcuter, 2013.— 111 c— Pexum gocrtyma:
http://www.iprbookshop.ru/64232.html.— 5BC «IPRbooks»

2. Pemenue wumxkeHepHoix 3amay B makete MathCAD [DnexTpoHHbIN
pecypc]: yuebHoe mnocobue/ IO.E. BockoOoiHukOB [u ap.].— DJIEKTPOH.
TEeKCTOBble JaHHble.— HoBocuOupck: HoBocuOHMpckuii  rocyaapCTBEeHHbBIN
apXuUTEKTypHO-cTpouTenbHbIi yHuBepcuret (Cubctpun), 9bC ACB, 2013.— 121
c.— Pexum noctyna: http:// www.iprbookshop.ru/68838.html.— 3BC «IPRbooks»

3. IlepcoBa  M.. CoBpeMEHHbIE  KOMIIBIOTEPHBIE  TEXHOJIOTUU
[DnexTponHbIil pecypc]: xoHcnekT sekmuit/ IlepcoBa M.I'., Comoseitunk FO.I'.,
HomuukoB I[LA.—  DOnekTpoH. TekcToBble JAaHHble.—  HoBocuOupck:
HoBocubupckuii rocyapcTBeHHbIN TexHU4Yeckui yHusepcurtet, 2014.— 80 ¢.—
Pesxxum noctyna: http://www.iprbookshop.ru/45025.html.— 5BC «IPRbooks»

4. BockoOoinukoB FO.E. Beluuciaenuss U nporpaMMHpOBaHUE B TAKETe
MathCAD Prime 2.0 [3nexTpoHHBIN pecypc]: yuedHoe mocodre/ BockoOoMHIKOB
IO.E., 3anmopoxubiii A.®D.— DneKTpOH. TEKCTOBbIE AaHHbIe.— HoBocHOUpCK:

HoBocubupckuii ToCy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIA YHUBEPCUTET


http://e.lanbook.com/view/book/1180/

(Cubctpun), DOBC ACB, 2013.— 197 c¢— Pexum  jgocryna:
http://www.iprbookshop.ru/68760.html.— DBC «IPRbooks»

5. Meroasl ontumuzanuu B npumepax B makere MathCad 15. Yacts II
[DnekTpoHHBIN pecypc]: yueOHoe mocobue/ C.B. PoikoB [u ap.].— DieKTpoH.
tekctoBble gaHHble.— CII10.: YuuBepcurer UTMO, 2016.— 178 c.— Pexum
nocryma: http://www.iprbookshop.ru/67287.html.— 9BC «IPRbooks»

Ilepedyensb pecypcoB MH(OPMAINMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHET»

1. Tepéxun B.B. MoaenupoBanne B cucteme MATLAB. Yacte 1. OcHOBBI
pabotel B MATLAB: Tlpaktuueckoe nocodue. - HoBokysnenk: Ky3zbaccBy3uszaar,

2004. - 242 c.: http://window.edu.ru/resource/192/56192/files/nkfil2.pdf.

2. Tepéxun B.B. OcnoBbl MoaenupoBanusi B MATLAB. Yacte 2. Simulink:
Yuebnoe nmocodue. - HoBokysuenk: PUO HOU KemI'VY, 2004. - 304 c.:
http://window.edu.ru/resource/199/56199/files/nkfi19.pdf.

3. KopobGeitnukoB A.I'. PazpaboTka u aHamu3 MaTeMaTUYECKUX MOJIEIEH ¢
ucnonp3oBanueM MATLAB m MAPLE: VYuebnoe moco6ue. - CII6: CIIOI'Y
HNTMO, 2010. -145 c.: http://window.edu.ru/resource/424/70424/files/itmo456.pdf.

4. Muponosckuii JI.A., [lerpoa K.}O. Brenenue 8 MATLAB: YueGHoe
rocoowue. - CII6.: I'VAIIL 2006. - 164 c.:

http://window.edu.ru/resource/955/44955/files/Mironovskiy Petroval.pdf,

http://window.edu.ru/resource/955/44955/files/Mironovskiy Petrova2.pdf,
http://window.edu.ru/resource/955/44955/files/Mironovskiy Petrova3.pdf.

5. MenbaukoB B.I'., MBanoB C.E., MenbaukoB ['.M. KommnbrorepHbie
TEXHOJIOTUU B MEXaHUKE MPUOOPHBIX cUcTeM: YueOHoe nocodue / [lon penakiueit
B.I'. Menbaukosa. - CII16.: CII6I'Y UTMO, 2006. - 127 c.:

http://window.edu.ru/resource/581/41581/files/itmo180.pdf.
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6. PomanoB, b.H. Pammorexnumueckme 1enu W curHaiel. MccaenoBaHue
PaTUOTEXHUYECKUX YCTPOMCTB W CUTHAJIOB B cpene Multisim:  cOopHUK
nabopatopHbix padbot / b.H. Pomanos. - Yaesaosck: Yal' TV, 2012. - 34 c.:

http://window.edu.ru/resource/298/77298/files/ulstu2012-124.pdf.

7. Iloxunpko A.®D. KowmmnekcHoe mnpoektupoBanue y3imoB POC ¢
ucnosnb3zoBanueM CAIIP PCAD B cucremax 3D moxpenupoBanus (KOMITIAC 3D,
SolidWorks): Meroauueckue ykazanus . - YibsHoBck: Yal'TVY, 2009. - 40 c.:

http://window.edu.ru/resource/222/65222/files/147.pdf.

8. Buneoypoku KOMIIAC-3D. UYepuenue s Bcex. bior AHHBI
BecenoBoil, Texuunueckuii komnemk wum. C. WM. Mocuna Tynabckoro

rocyapcTBEHHOro yHHBepcuTeTa: http://veselowa.ru/.

9. YuebHoe mocobue «OcHOBbI mpoekTupoBanus B cucteme KOMIIAC-
3D». TamOOBCKHUI TOCYAAPCTBEHHBIA TEXHUUECKUN YHUBEPCUTET:

http://www.170514.tstu.ru/izdan/kompas3d/.

10. Ypoxu AutoCAD:

http://sapr-journal.ru/uroki-autocad/uroki-autocad/.
11. Ypoxu KOMITIAC-3D:

http://sapr-journal.ru/cateqory/uroki-kompas-3d/.

12. Ypoxu Altium Designer 14:

http://sapr-journal.ru/uroki-altium-designer-14/.

13. JIuteparypa no padote B Altium Designer:

http://www.rodnik.ru/product/sapr/literature/altium designer/index.php.

14. boukoB A.JI. TpexmepHoe MojaenupoBanue B cucreme Kommac-3D
(mpakTuueckoe pykoBoactBo). - CII16.: CIIOI'Y UTMO, 2007. - 84 c.

http://window.edu.ru/resource/586/41586/files/itmo185.pdf.

15. Kypnan Eda Express:

http://www.rodnik.ru/product/sapr/literature/edaexpress/index.php.

16. OcuHoBsl paboter ¢ CAIIP P-CAD 2006: Meroaudeckue yka3zaHus IS
CTYJ€HTOB JHEBHOM W 3a04yHOM ¢opMm oOyueHus Hamnpasienus 6.050901 —

«Pagnorexuuka» / CesHTY; coct. A.I. bagamoB, C.H. IloauBkuH. -—
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CeBacTonoJin: Uzn-Bo CeBHTY, 2012. — 63 c.:
http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf.

'

17. Hay4Ho-TexHHYECKUil KypHa "IIpubGopocTtpoenue":

http://pribor.ifmo.ru/.

18. Obyuaromue maTepuaisl o padote B mporpammuom nakete KOMITAC:

http://kompas.ru/publications/video/.

HepequL I/IH(l)OpMa]_lI/IOHHI)IX TEXHOJIOTUI U nmporpaMmMHoOrIo o0ecrneueHus

[IporpammHuoe obecrieyeHue:
Mathcad 2001 uiau HOBEE,
Matlab 7 unu HOBeE,
LabView 2012 unau HOBEE,
Mathematica,

Maple,

MultiSim,

KOMIIAC-3D,

P-CAD,

AutoCAD.
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VI.METOANYECKHUE YKA3ZAHUSA 1O OCBOEHUIO JUCHUIIJINHBI

[Ipu  BbeIMOMHEHWH  Ja0OpaTOpPHBIX pPabOT W KypcOBOM  pabOTHI
IpEenoAaBaTeslb KOHTPOJIUPYET paboTy CTYIAEHTOB, OTBEYAeT HA BO3HUKAIOIIUE
BOIPOCHI, TOJICKA3bIBACT XOJ PelIeHUs. Eciu MoaydeHHbIX B ayAUTOPUU 3HAHUI
OKaXETCS HEIOCTATOYHO, CTYJICHT MOKET CaMOCTOSATEIHHO IMOBTOPHO MPOYECThH
JICKIIMIO WA COOTBETCTBYIOIIee mocobue. [locne BhIMONHEHUs 3aJaHUsl CTYACHT

3aMUINACT €TI0 IIPCIIOAaBaATC/IIIO B HA3HAYCHHOC BPCM:I.

VIl. MATEPUAJIbHO-TEXHUWYECKOE OBECIIEYEHUE
JUCLHUTIINHBI
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MaTepI/IaJ'IBHO-TeXHI/I‘ICCKOG

obecrieyeHne  pealu3aldd  JUCIUTIIAHBI

BKJIFOYAET B ceOs AyauTopun IJid IIPOBCACHUA HCKHI/Iﬁ N IMIPAKTHYICCKHUX SaHHTI/Iﬁ,

000pyI0BaHHBIX

MYHLTHMCHHﬁHBIM

O6€CHC‘—I€HI/I6M, CIICHUAIIN3UPOBAHHLBIC

y‘-Ie6HI)I€ AYIUTOPUH KaMITyCad, OCHAIIICHHBIC KOMHBIOTepHOfI TEXHHUKOM.

HaumenoBanue
000py10BAHHBIX MOMeEIIeHUI
M NOMEINeHUH 115
CaMOCTOSITEJIbHOM PadoThI

IlepeyeHb OCHOBHOIO 000PY/10BAHUSA

JlaGopaTopus BerauciurensHoi
TEXHUKH Kadeapbl
npubopoctpoeHus, aya. E 628a

Yacrtoromep Y3-54; [Ipubop C1-76; Kommiekt obopynoBanus Nel;
JlaGopaTopHBIi KOMIUIGKT OCHOB pa3pabOTKH  HHKEHEPHBIX
npuiIokeHuit u cucreM cbopa manueix N1 USB-DAQ Bundle X-
series;  Y4eOHO-UCCIEOBATENILCKHI ~ KOMIUIEKC — MOJYJIbHBIX
npudopoB NI Modular Instruments Kit

KomneroTepuslit kiace, aya. E628

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

HuranpHble 36l HayuHoit
oubmmorexn [BDY ¢ oTKphITHIM
JIOCTYTIOM K (hOHITY

(xopmyc A - yposeHb 10)

Momno6s0x HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

CxopocTts gocryna B Marepuer 500 MoOut/cek.

MynbTUMeIUIHBIE Ay IUTOPUU,
E628, E627, E625

npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ am.
MIPUBOJIOM; KpeIuieHne HacTeHHO-ioToogHoe Elpro Large Electrol
Projecta; mpodeccuonansuas XKK-nanens 47", 500 Ka/m2, Full HD
M4716CCBA LG; mnoacuctemMa BHICOMCTOYHUKOB TOKYMEHT-
kamepa CP355AF Avervision; moacucteMa BHICOKOMMYTAIIHU;
MOJCHCTEMA AyJHMOKOMMYTAIlMM W 3BYKOYCHJICHHS;, IOJICHCTEMA
WHTEPAaKTUBHOTO ymnpapieHus; OecnpoBonubsie JIBC obecriedeHsl
cucrteMoit Ha 6a3ze Touek gocryna 802.11a/b/g/n 2x2 MIMO(2SS)




Ipuioxenue 1

MUWHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU POCCUNCKOM ®EEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICILIET0 00pa30BaHuUs
«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOANUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
1o nucuuruinHe «KoMnploTepHOe MOJIETUPOBAHKUE B MPUOOPOCTPOCHUM
Hanpasienue noarorosku 12.03.01 IIpudopocrpoenue

npopuib «AKyCTUUECKHE TPUOOPHI U CUCTEMbBD)
dopMa NOATOTOBKH 0OYHASA

BiaaaguBocTok

2018



Iinan-rpaduk BbINOJHEHUSI CAMOCTOSITEIbHON PadoThI M0 JUCHUIJINHE

No Hata/cpoku Bun [IpumepHbie dopma KOHTPOJIS
/1 BBITIOJIHCHUS CaMOCTOSATENIbHON HOPMBI
paboThI BPEMEHHU Ha
BBITIOJIHCHUE
1 ITo rpaduky | [TogroroBka K 5 4Haca YCTHBIN OIIPOC
aTTecTauui TEeKYILIUM
aTTeCcTaluusIM
2 Ilo rpa¢uxy | [ToaroroBka K 54 yvaca YCTHBIH OIIpoC
BBIITOJIHEHUS BBITIOJTHEHUIO paboT
MPAKTUYECKUX
pabor
4 Ilocne kaxpaou | [loBropenue 5 gaca OJIHII-0TIPOC
JIEKITNHI TEOPETUYECKOIO
Marepuana
5 Jo 3auetHol | [logroroBka k 3auety 20 yacoB claya 3a4era
HeZenu
6 Ilo rpaduxy | [TogroroBka K 20 gyacoB c/laya 3K3aMeHa
9K3aMEHOB AK3aMEHY

XapakTepucTHKA 3aJaHUM VISl CAMOCTOATEIbHOM PadoThl 00y4aK0IIMXCH U

yKa3bIBaeTCs TeMa padoThI.

METOAUIECCKUE PEKOMECHAAIIUHA 110 UX BBINMOJHECHUIO

Kaxnpii cTygeHT mnojiydyaeT WHIAMBUAYAIBHOE 3aJaHue,

B KOTOPOM

Heo6xonumo mpopaboTaTh TEOPETHYSCKUM MaTepHaia IO TEeMe, COCTaBUTh

AJITOPUTM PEUICHHUS 3a1a4H.

MeTtoanueckue YKa3zaHusA 110 MOATOTOBKE K MNPAKTHYICCKUM 3aHATHAM

KoHTposb pe3yiapTaTOB CaMOCTOSTENILHON PabOThl OCYIIECTBIISIETCS B XOJI€

MPOBEICHUSI MMPAKTUUECKUX 3aHITHI, YCTHBIX OMPOCOB, COOECETOBAHUM, PEIICHUS

CUTYAIIMOHHBIX 3a/1a4, KOHTPOJIbHBIX pa60T, B TOM YHUCJIC ITYTCM TCCTHPOBAHUSI.




1. K mpakTuueckoMy 3aHATHIO CTYAEHT JOJKEH MOATOTOBUTHCS: TOBTOPUTH
JICKIIMOHHBIN MaTepuall, NpOYUTaTh HYKHBIN pa3jiel o TeMe B ydeOHHKE.

2. 3aHATHE HAYMHAETCS C OBICTPOrOo (POHTATHLHOTO YCTHOTO OIMpoca IO
3aJITaHHOMN TEME.

3. Ha 3aHaTHSAX CTYAEHTHI padOTaIOT C KOHCIIEKTAMU JIEKIUH, CIIaliIaMH.

4. Jlnsa 3aHATUN HEOOXOAWMO MMETh TETPaAb JUIS 3alHUCU TEOPETUYECKOTO
MaTtepuaa, yueOHUK.

6. Ilo OKOHYaHUM 3aHATUS JAe€TCA JOMAallHEe 3aJaHHe MO HOBOW TEME U
npeajiaraeTcsi COCTaBUTh TECThl MO MPOWJIEHHOMY Marepualy, KOTOpbIe ObLIU
U3y4YEHbI HA 3aHIATUHU (pE3IOMeE).

7. BBICTyIJIEHHMS W AKTUBHOCTH CTYACHTOB HA 3aHSITHUE OLICHUBAIOTCS

TEKYILIEH OLICHKOM.

Pexomenaanum o pedepupoBaHuI0 y4eOHOM U HAYYHOM JIUTEPATYPbI

PedepupoBanue yueOHOM W HAyYyHOM JIUTEpaTyphl IMpEANojaraer
yIIyOJIEeHHOE M3YY€HHE OTAEIbHBIX HAayYHBIX TPYJOB, UYTO JOJKHO OOECHEYUTH
BBIPAa0OTKY HEOOXOAMMBIX HABBIKOB pabOThl Haja KHUroh. Bc€ a3to Oyner
CIIOCOOCTBOBAaTh  PACHIMPEHHIO  HAYYHOIO  Kpyro3opa, MOBBIIICHHIO  UX
TEOPETUYECKON MOJATOTOBKU, (POPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.

Jns  pedepupoBanus mnpensiararoTcsi ydeOHbIE MOCOOHs, OTHEJbHbIC
MOHOTpaduyecKkue HCCIEIOBaHUS W CTAaTbU IO BOMNpPOCAM, MPEIyCMOTPEHHBIM
mporpamMmoit yueOHol nucuuiuinHbl. [Ipu mogbope nuTeparypsl 1Mo BHIOpaHHOMY
BOIIPOCY HEOOXOAMMO OXBATUTh Ba)KHEHIIME HAIPABICHUS Pa3BUTHUS JTAHHOMN
HayKH Ha COBpeMeHHOM drtane. Oco0oe BHUMaHUE YACNATh TEM JHUTEpaTypHbIM
UCTOYHHUKAM, KOTOphle (NPSMO WJIM KOCBEHHO) MOTYT OKa3aTb IOMOIIb
CHEIUAINCTY B €ro NpakTUYEeCKOW nedarenbHOCTH. OJHaKO B JaHHBIA pazien
BKJIFOUEHBI TaK)Ke pabOThl U OTAENIbHbIE UCCIIEIOBAHUS 110 BOIIPOCAM, BBIXOASIIUM

3a Mpenenabl HM3y4aeMOM JUCUUIUIMHBL. JTy JIUTEPATYPY PEKOMEHIYETCS



UCIIOJIb30BaTh MPHU KEJIAHUM PACIIMPUTH CBOM 3HAHUS B KaKOW-TMOO oOTpaciu
HaYKHU.

Hapsny c¢ onureparypoir 1o oOmuM  BompocaM s OakanaBpoB
npeanosjaraercs Jureparypa ¢ yuyérom npoduis ux mpodeccrHoHaIbHOM
JeSITENIbHOCTH, N00bITasi camocTosiTenbHo. He Bcsi mpennmaraemas IuTeparypa
pPaBHO3HAYHA M0 COJAEPKAHUIO U 00BEMY, TOATOMY BO3MOXKEH Pa3IUUHbIA MOIXO
K e€ m3yueHutro. B omHOM ciiydae 3TO0 MoXeT ObITh obmiee pedepupoBaHue
HECKOJIBKHX JIMTEPATYPHBIX HCTOYHUKOB PAa3JIMYHBIX aBTOPOB, MOCBSIIECHHBIX
PAaCCMOTPEHHMIO OJIHOTO M TOrO € BOMNpOCa, B JAPYrOM cilydyae — JETalbHOE
u3ydyeHue U pedepupoBaHUE OJHOM M3 PEKOMEHIOBAaHHBIX pPabOT WM Jaxe
OTIEIBHBIX €€ pa3lejoB B 3aBUCUMOCTH OT CTENEHH CJIOKHOCTH BOIIpOCa
(mpoGnematuku). Jjis TOro 4To0bl peUINTh, KaK NOCTYIHUTh B KaX/10M KOHKPETHOM
ciydae, clieyeT MPOKOHCYIbTUPOBATHCS C MPENOJaBaTEIIEM.

Beibopy  koHKpeTHOM  paboThl il pedepupoBaHUs  JOJIKHO
IIPEAIIECTBOBATh JI€TAIbHOE O3HAKOMIICHHE C IIEPEYHEM BCEH JIMTEPATYPHI,
NPUBEACHHOM B Yy4yeOHOW mporpamme auciuIUMHbBL. C BbIOpaHHON paboTOM
PEKOMEHJIyeTCsl BHAyajle O3HAKOMUTBCA IIyTEM MPOCMOTPA IOA3ar0JIOBKOB,
BBIJICJICHHBIX TEKCTOB, CXEM, TAOJWIl, OOIMMX BBIBOAOB. 3aTeM ¢€ HEOOXOIMMO
BHUMATEJIbHO U BAYMYHMBO (BHUKAas B MJIEU U METOJbl aBTOpPA) MPOYUTATH, J€ast
NOMYTHO 3aMETKHM Ha OTAEIbHOM JIUCTe Oymaru 00 OCHOBHBIX IOJIOKEHMSIX,
y3J0BBIX Bompocax. Ilocie mpouteHus cieayer MpoayMarh COAEp>KaHUE CTAaTbU
WM OTAENbHOM IJIaBbl, maparpada (eciau pedb UAET 0 MOHorpaduu) U KpaTKo
3anucarb. JIOCIIOBHO CIIEAyeT BBIIHCHIBATH JIMIIb CTPOTHE ONpPEIEICHUS,
(bopMyIMPOBKHM 3aKOHOB. MIHOTAa MOJIE3HO BKIKOYUTH B 3alIMCh OJMH-/IBa pUMepa
JUIsL WUIIOCTpaurd. B ToMm ciydae, eciii BCTPETATCS HENOHSTHBIE MECTA,
PEKOMEHJIyeTCsl MPOYUTATh IMOCIEAYIOUee H3JIOKEHUE, TaK KaK OHO MOXKET
NOMOYb TOHSATh MPEAbIAYUIIMI MaTepual, W 3aTeM BEPHYTbCS BHOBb K
OCMBICJIEHUIO MPEABIIYILErO U3JI0KEHUS.

PesynbraToM paboThl Haa JIUTEPATYpPHBIMHU HMCTOYHUKAMU  SBIISIETCS

pedepat, KypcoBas paboTa, JOKIIa.



[Tpu moarortoBke pedepara, AOKIana HEOOXOIUMO BBIICIUTh HauboJice
Ba)KHBIC TCOPETHUYCCKHUE MOJIOKEHHUS U 00OCHOBATh MX CAMOCTOSTEIILHO, OOpalias
BHAMaHHUE HE TOJBKO PE3yNIbTaT, HO M Ha METOAMKY, TPUMCHICMYIO ITPU U3YUICHUN
npoOaembl. UTeHHe HaydHOH JUTEpaTyphbl TOHKHO ObITh KpuTHYecKuM. [ToaTomy
HA/I0 CTPEMHTHCS HE TOJIBKO YCBOHTH OCHOBHOE COJIEp)KaHHWE, HO W CHOCO0
J0Ka3aTeNIbCTBA, PACKPHITH OCOOCHHOCTH PA3JIMYHBIX TOYCK 3PCHHS 110 OJTHOMY U
TOMY K€ BOINpPOCY, OIEHUTh NPAKTUYCCKOE M TEOPETUYCCKOE 3HAYCHUC
pe3ynbTatoB pedepupyemoii paboTel. BecbMa kenaTenbHBIM d71eMeHTOM pedepara
SIBJISICTCS BRIPAXKCHUE CITYIIATENIEM COOCTBEHHOTO OTHOIICHUS K UACSIM U BhIBOJAM
aBTOpa, IMOAKPEIICHHOTO OMNpEACICHHBIMA apryMEeHTaMu (JIMYHBIM OITBITOM,
BBICKA3bIBAHUSAMU JIPYTUX UCCIICIOBATEIICH U TIp.).

Pedeparst MoHOTrpadwmii, KypHaJIBHBIX CTaTe€ll HMCCIIEOBATEIHCKOTO
XapakTepa HEMPEMEHHO JOJDKHBI COJEp)KaTh, KaK YK€ YKa3bIBAJIOCh BHIIIC,
OIpeJIelICHUE TIPOOJIEMbI M KOHKPETHBIX 3a/1a4 UCCIICIOBAHUS, OIMCAHUE METOJIOB,
IPUMEHEHHBIX aBTOPOM, a TaK)Ke T€ BBIBOJIbI, K KOTOPHIM OH IIPHIIIET B pe3yIbTaTe
uccnenoBanus. [Ipennmaraemast ywmrtepatypa ains pedepuUpoBaHHS ITOCTOSHHO

0OHOBIIIETCH.

TpeOoBaHus Kk npeAcTaBICHUIO U 0POPMJICHHIO Pe3yJIbTATOB

CaMOCTOAITEJIbHOI PadOThI

Conepxanre pabOThl H3Iaraercsi B TOSCHUTEIBHOM  3allMCKe, TAe B
JAKOHUYHOU (hopMe JOJIKHA OBITh PACKPBITA CYTh BBIMOIHSIEMON paboThl. B Hel
JIOJDKHBL OBITH CIEAYIONIME pa3feibl: BBEACHUE, OMUCAHUE METOJa pEIICHUs
3aJla4yd, pacyeTHas 4acTh, BBIBOJBI M AHAIM3 TOJYYCHHBIX PE3yJIbTaTOB, CIUCOK
WCIMOJIb30BAaHHOM JIUTEPATYpPbl, B NPHUIOKEHUH JOJDKEH HAXOAUTHCS JIMCTUHT
pa3paboTaHHBIX  Mporpamm. JIMCTUHT TporpaMM JOJDKEH COMPOBOXKIATHCS
MOAPOOHBIMA KOMMEHTApHAMHU, TpadHK{ JIOHKHBI WMETh Ha3BaHHE, ITOIHCH
ocer, JmHMHA. TaOiuiupl JOKHBI MMETHh IIOAIKMCH, HAa3BaHUS KOJIOHOK,

kKoMMeHTapuu. COKpallleHHbIE Ha3BaHWA JIOJDKHBI  OBITh  paciim(poBaHBI,



HyMmepaius GopMyJl TPOBOJUTCS CIpaBa B KOHIIE CTPOKH B KPYTJBIX CKOOKax —
(1), cchlTKM Ha TMTEPATYPY - B KBaApaTHBIX CKoOKax — [1].

OdopmneHre MOSICHUTETbHOW  3alHCKU BBITIONTHSETCSI B PEIAKTOpE
Microsoft Word (dpopmar ¢aitia Word 2003 u crapme), mpudpt Times New
Roman, pasmep mpudra — 14 pt, MeXIyCTpOUHBIA WHTEpBA — OJWHApHBIN. B
penakTope yctaHaBnuBaetcs Oymara opmata A4 (210*297), mone cBepxy — 2 ¢,
noJie CHU3y — 2 cM, moje cieBa — 3 cm, nosie copaBa — 1,5 cm., nepemier — 0.
Hymeparusi cTpaHuIl: TpPOU3BOAMTCS CIIpaBa CHU3Y, HOMEpP Ha MEPBOW CTPAHHULIC
He cTaBUTCA. TekcT 00s13aTeIbHO BRIPABHUBACTCS 110 LIUPHUHE.

O6beM padoTsl He MeHee 10 cTpaHuI MalIMHOMMCHOTO TEKCTA.

K 3ammuTe He0OX0AMMO MPEACTAaBUTh MOSCHUTEIBHYIO 3aUCKY B OyMaKHOM
U 2JIEKTPOHHOM BapHaHTe, a Takke pa3paOOoTaHHbBIE MPOTPAMMBI B 3JIEKTPOHHOM

BapUaHTE.

Kpurepuu onieHKH BbINOJHEHHUS CAMOCTOATEIbHOI PadoThI

1. 10-9 GamnoB BBICTABISIETCS CTYJEHTY, €CIU CTYJEHT BBITIOJHUI BCE
MyHKTHI 3a1aanst. PaKTUYECKUX OMTMOOK, CBS3aHHBIX C IMOHUMaHUEM TPOOJIEMBI,
HeT; rpaduuecku padbota odopmiieHa npaBuibHO. [lpu 3ammure cTyAeHT OTBeYaeT
Ha BCE BOIPOCHI MpETnoaBaTes.

2. 8-7 OGammoB: paboTa BBIMOJHEHA TIOJHOCTHIO; JOIMYIICHO OJIHA-IIBE
omnOku B opopmiieHun padoThl. [Ipu 3ammre CTyIeHT OTBEHYaeT Ha BCE BOMPOCHI
MIpPErno/IaBaTelis.

3. 7-6 Oamn: paboTa BBITIOJHEHA IMOJHOCTHIO; MOMyIIEHO He Oomnee 2
omnbok mpu odopmieHun padbotel. [Ipu 3ammre CTyaeHT HE OoTBe4aeT Ha 1-2
BOTIpOCa MPEno1aBaTesl.

4. 6-5 6amoB: paboTa BHITIOJIHEHA; JOMYIIIEHO TPU WK 00Jiee TPEeX OITHOOK
B odopmieHun paboThl. [lpu 3ammre CTyaeHT HE OTBe4yaeT Ha 2-3 Bompoca

npernogaBaTcIA.



IIpunoxenue 2

MMHUCTEPCTBO OBPASOBAHMS U HAYKU POCCUIMCKON ®EJIEPALIMU
CDez[epanLHoe TOCyJapCTBEHHOEC aBTOHOMHOC O6paBOBaTeJ'IBHO€ YUPEKACHUC
BBICILIET0 00pa30BaHuUs
«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»

(ABDY)

NHKEHEPHAS IIKOJIA

®OH/I OHEHOYHbBIX CPEJICTB
no auciuimHe «KoMneloTepHOE MOJIETUPOBAHUE B MPUOOPOCTPOCHUM
Hanpapaenue noarorosku 12.03.01 IIpudopocrpoenne
poduIb «AKYCTHUECKHE TPUOOPHI U CUCTEMBI»
dopMa NOATOTOBKU OYHAA

BiaaaguBocTok
2018



MMacnopt ®OC

3aronHsieTcss B cooTBeTcTBUM € [lonmoskeHneM O (hOoHIAxX OLICHOYHBIX CPEICTB
00pa3oBaTeNbHBIX TMPOTPaMM BBICIIIETO O00pa30BaHMsI — TporpamMm OakanaBpHaTta,
cnenpamrera, Mmarutpatypsl JIBOY, yrBepkaeHHbIM mprkazoM pektopa ot 12.05.2015
Ne12-3-850.

Kox u popmyaupoBka Aransl GOPMUPOBAHMS KOMIIETEHIUH
KOMIIETEHIHH

OIIK-2 3naer OCHOBHBIC MH(OPMAIIMOHHBIE, KOMITBIOTEPHBIC U
Crnioco6HOCTB CETEBBIE TEXHOJIOTUU
OCYIICCTBIIATD TIOHCK, UCIIONIB30BaTh  KOMIBIOTEPHYIO TEXHUKY IS
XpaHeHue, 00paboTKy [OUCKA, XpaHeHus, oO0pabOTKM M aHauu3a
ananus  mHQOpMaimn w3 | YMECT uH(OpMAMK U3 Pa3INYHBIX WCTOYHUKOB WU 0a3
Pa3IMYHBIX HMCTOYHMKOB U NAHHEIX
0a3 JaHHBIX, IPEICTABIATH
ee B TpeOyeMoM Qopmare ¢
HCNIOJIb30BaHHEM HABBIKAMM  AHAJI3a I[IOCTABJICHHOW  3aJa4u
HH(OPMALHOHHBIX, Braneer HCCIIEI0OBaHMIA B 001aCTH MPHUOOPOCTPOCHHS
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTMI
OI1K-9 3Haer METOABl  XpaHeHus, 00paboTKH, Mepenadn
CHOCOGHOCTE BIALETE uH(pOpMaIKH, THIIOBBIE IPOrpaMMHEIE
MeToaMu HPOJIYKTBI, OPMEHTHPOBAHHBIE HA pELICHUE
MHbOPMAIHOHHBIX HayYHbIX, TIPOEKTHBIX M TEXHOJIOTHYECKUX 3aay
TEXHOJIOTHiA, co0IIr01aTh HalIpaBJICHUA
OCHOBHBIE TpeGoBanus | Ymeer UCIIONB30BaTh  KOMIIBIOTEPHYIO  TEXHUKY IS
UHPOPMALIHOHHON pEIIEHNs HHKEHEPHBIX 3a/1a4
0e30macHOCTH, B TOM HCIC | Braneer HaBBIKAMHU PabOThI C MPOrPaMMHBIMHU CPEICTBAMH
SalliUTBl - rOCYNapCTBCHHON YIPABICHUST OKCIIEPUMEHTOM H  00paboTKOi
TalHBI AHHEIX
[1K-2 3Haer OCHOBBI MaTE€MaTUYECKOI'0 IIPOrPaMMUPOBAHHUS B
[ 0TOBHOCTH K HPOrpaMMHBIX MAKETaX
MaTEMaTHHCCKOMY Vmeer paboTaTh ¢  TPOTPAMMHBIMH  CPEICTBAMH
MOJCIHPOBAHHUIO MaTeMaTU4eCcKOoro pOrpaMMHUPOBAHUS u
TMPOIECCOB M 0OBEKTOB AaBTOMATHU3UPOBAHHOTO TMPOEKTUPOBAHMS
npubOpOCTpOeHU M HX
UCCIeIOBaHUI0 Ha  0Oaze Braneer
CTaHIapPTHBIX TTaKETOB
ABTOMATH3MPOBAHHOTO HaBBIKAMHU Pa0OTHI ¢ TIPOrPAMMHBIME CPEICTBAMH
HPOEKTUPOBAHUS - MaTeMaTHYeCKOro POrPaMMHUPOBAHHS u
CAMOCTOSTENBHO aBTOMATH3MPOBAHHOTO POEKTHPOBAHUSI
pa3pabOTaHHBIX
[POTPaAMMHBIX POTYKTOB




No KonTponupyembie OueHouHble cpeacTBa -
/o monynu/ paszgensl /| Kogsl u stanmbsl  (hopMupoBaHHS | HAUMEHOBAaHHUE
TEMBbI JTUCIUTINHBI KOMITETEHIIHH TEKYIIHHA MIPOMEXKYTOU
KOHTPOJITb Hast
aTTecTanus
1 Bsenenue B | CocoOHOCTE 3Haer YcrHEbIIT Bompoc Ne 1
MOJIeJTUPOBAHUE OCYILIECTBIISTh TOUCK, omnpoc (YO- | B
XpaHeHue, o0paboTKy 1) [Tpunoxxenu
u aHau3 u?2
uHpOpMaIU u3
Pa3IMHHBIX Ymeer YcrHblit Bonpoc No 2
UCTOYHUKOB U  0a3 ompoc (YO- | B
AQHHbIX, 1) [Tpunoxenu
NpECTaBIATh €€ B -
TpeOyemoM (Qopmarte
C  MHCIOJIb30BaHUEM
HHOOPMALHOHHBIX, Bnaneer | YcTHbiit Bompoc Ne 3
KOMIIBIOTEPHBIX u ompoc (YO- | B
CETEBbIX TEXHOJOTUM 1) Hpunoxenu
(OIIK-2) u2
2 Bsenenne B | CnocoOHOCTh BiajeTh | 3HAET YcTHBIN Bompoc Ne 4
MOJIETUPOBAaHUE METOJIaMuU onpoc (YO- | B
MH(pOPMAITMOHHBIX 1) [Tpunoxenu
TEXHOJIOTHIA, u?2
coOMIOAaTh OCHOBHBIE
TpeOOBaHMS
UH(pOPMaIMOHHOM Ymeer VYceTHbil Bompoc Ne 5
0€30MmacHOCTH, B TOM ompoc (YO- | B
qucle 3aLIUTHI 1) [Tpunoxxenn
roCyJapCTBEHHOMN u?2
taitnel (OITK-9)
Brmageer | YcrHbii Bompoc Ne 6-
omnpoc (YO- |7 B
1) [Tpunoxenn
u?2
3 [Tporpammubie I'oTroBHOCTB K | 3Haer YcTHbI Bompoc Ne 8-
CpeacTBa JUIsl | MAaTEMaTUYECKOMY onpoc (YO- | 24 B
MOJIETTUPOBAHUS MO/JICITUPOBAHUIO 1) [Tpunosxenn
MPOLIECCOB u u?2
00BEKTOB
nprbopocTpocHHs  u YmMmeer YcTHBIN Bonpoc Ne 8-
WX HCCIEeOBAaHUIO Ha onpoc (YO- | 24 s
Oase CTaHJIaPTHBIX 1) TpuoxKeHH
MaKeTOB -
ABTOMATHU3HPOBAHHOT




0 InpoexTupoBaHus U | Bmageer | YcrHbIN Bomnpoc Ne 8-
CaMOCTOSITEIIbHO onpoc (YO- | 24 B
pa3paboTaHHBIX 1) [Tpunoxxenu
MIPOTPaMMHBIX u?2
npoxykros (ITK-2)
Kon u Jdranbl (pOpMUPOBAHUS Kpurepun IHoka3zaresnu
¢popmyaupoBka KOMIIETEHIIMH
KOMIIETEHIIMH
CriocoOHOCTh 3Haer OCHOBHBIE 3Haer  ocHoBHBIE | CIOCOOHOCTD
OCYIIECTBIISTh nH(OpMaIMOHHBIE, nH(OpMaIMOHHBIC, | HA3BATh
MTOUCK, XpaHCHHE, KOMIThIOTEPHBIC U | KOMIIBIOTEPHBIE H | OCHOBHBIC
00paboTKy u CETEBBIC TEXHOJIOTHH | CETEBEIC nH(pOpMaAIUOHH
aHaIu3 TEXHOJIOTHHU ISCH
nHpopManuu w3 KOMITHIOTEPHBIC
pa3IUYHBIX H CETEBLIE
HCTOYHUKOB U 0a3 TEXHOJIOTHU
JaHHBIX, VYmMeer HCIO0JIb30BaTh YMmeer CnocoOHOCTh
MPEACTABISTh €€ KOMITBIOTEPHYIO KOMITHIOTEPHYIO HCII0JIL30BaTh
B TpeOyemoMm TEXHHUKY JUIS TOUCKA, | TEXHUKY JUISL | KOMITBIOTEPHYIO
dopmare C XpaHeHHs, OO0pabOTKH | TIOMCKA, XPAHEHUS, | TEXHUKY JUISt
HCIIOIb30BaHHEM u aHanu3a | 00paboTKH U | IIOMCKa,
nH(pOPMaITMOHHBI uHpopmauu W3 | aHaIM3a XpaHEHHUS,
X, Pa3IMYHBIX uHpopmanuu U3 | 00paboTKU u
KOMITHIOTEPHBIX H UCTOYHUKOB U  0a3 | pa3jIM4HbIX aHaImM3a
CETEBBIX IaHHBIX HUCTOYHMKOB M 0a3 | HHpOpMalMK U3
TEXHOJIOTHI JTAHHBIX Pa3IUYHBIX
(OIIK-2) UCTOYHHKOB U
0a3 JaHHbBIX
Bnaneer | HaBelkamu  ananuza | Baageer HaBbikamu | CIOCOOHOCTD
IOCTABJICHHOM 3aJlauM | aHajIu3a aHaIM3a
HCCIeT0BaHUM B | IOCTaBJICHHOM IMOCTaBJICHHOMN
obnactu 3aJa49n 3aJa4n
prOOPOCTPOCHHUS HWCCICAOBAaHUNH B | HCCIACAOBAaHUM B
obnactu obnacTu
npuOOPOCTPOCHHST | MPUOOPOCTPOCHU
i
CnocoOHOCTh 3HaeT METO/IbI XpaHeHus, | 3HaeT  ocHOBHBIE | CLIOCOOHOCTh
BJIAJCTh 00paboTKH, Tepeaadu | TUIIOBBIC Ha3BaTh
METOAaMH uH(popMaIuy, MIpOrpaMMHbIE OCHOBHEIC
nH(pOPMaITMOHHBI THUITOBBIE MIPOJTYKTHI, TUITOBBIE
X TEXHOJIOTHH, MporpaMMHbIe OPUEHTHPOBAHHBIE | MPOTPAMMHBIE
co0II01aTh MIPOJTYKTHI, Ha pelieHue | MpoayKTHI,
OCHOBHEIC OpPUEHTHPOBAHHBIE HA | HAYUYHBIX, OpUEHTUPOBAHH
TpeboBaHUs pelIeHue  HAyYHBIX, | TPOCKTHBIX U | BIe Ha pEIICHHE
MH(OPMALIMOHHO MIPOEKTHBIX U | TEXHOJIOTUYECKUX | HAYYHBIX,
i 0e30macHOCTH, TEXHOJIOTHYECKUX 3a/1a4y HAIPaBJICHUS | MPOEKTHBIX H
B TOM  4YHCIE 3a/1a4y HanpaBJIeHUs TEXHOJIOTUYCSCKHU
3aIUATEI X 3a7a4




roCy1apCTBEHHOU HampaBJICHUS
taitael (OITK-9) Vmeer HCIIOJIb30BAaTh YMmeer Croco6HOCTh
KOMITBIOTEPHYIO UCIIOJIb30BATh UCIIOJIb30BATh
TEXHHKY JUISl PEIICHHS | KOMIIBIOTEPHYIO KOMITBIOTEPHYIO
WH)KCHEPHBIX 3a/1a4 TEXHUKY JUISL | TEXHUKY JUIst
peleHus pelIeHus
WH)KCHEPHBIX 3a/1a4 | HHKEHEPHBIX
3314
Brnaneer | HaBeikamm pabotel ¢ | Biageer merogamu | CriocoOHOCTH
IPOrPaMMHBIMH WH(OPMAIMOHHBIX | HCIIOJIH30BATh
CpeIcTBaMU TEXHOJIOTHUH, METO/IbI
yIpaBiICcHUS coOJIr01aTh HH(OPMAITMOHH
AKCIIEPUMEHTOM U | OCHOBHBIE BIX TEXHOJIOT U
00paboTKO# TaHHBIX | TpeOOBaHUS
UH(POPMALMOHHOM
0€301acHOCTH
['otoBHOCTH K | 3Haer OcHOBBI 3Haer  ocHoBHbBIE | CITIOCOOHOCTH
MaTeMaTHYECKOM MaTEMaTHYECKOI'O MAKEThI Ha3BaTh
y MPOrPaMMHUPOBAHUS B | MATEMAaTHYCCKOTO | OCHOBHBIE
MOJICJTUPOBAHUIO IPOrPaMMHBIX POrpaMMHPOBAHH | MTAKETHI
MIPOIIECCOB u nmakerax s B IPOrPAMMHBIX | MATEeMaTHYECKOT
00BEKTOB makerax 0
npuOOPOCTPOCHU IPOrpaMMHPOBA
s u ux HUS B
WCCJICIOBAaHHIO Ha IPOrPaMMHBIX
Oase MaKeTax
CTaHIAPTHBIX VYmeer Pa6orats ¢ | Ymeer CnocoOHOCTH
MIaKEeTOB IPOrPaMMHBIMH KOMITBIOTEPHYIO paboThI c
ABTOMATHU3HPOBAH CpeIcTBaMU TEXHUKY JUIS | IPOTPaMMHBIMU
HOTO MaTeMaTHYECKOTO pabota C | cpencTBamMu
MIPOCKTHUPOBAHHUS POrPaMMHUPOBAHUS U | IIPOrPAMMHBIMHU MaTeMaTHYECKOT
u ABTOMATH3UPOBAHHOT | CPEICTBAMHU 0
CaMOCTOSITEITLHO 0 MPOCKTUPOBAHUS MaTEeMaTHYECKOTO | MPOTrpaMMHpPOBa
pa3paboTaHHBIX POTPAaMMHUPOBAHU | HHS
MIPOrPaMMHBIX s u
npoxayktoB  (TIK- aBTOMAaTH3MPOBAHH
2) oro
MIPOCKTHUPOBAHUS
Bnaneer | HaBbikamu pabothl ¢ | Brnameer HaBbikamu | CriocOOHOCTB
IPOrPaMMHBIMU paboThI ¢ | paGoTsI c
CpeIcTBaMuU POTPaMMHBIMHU POTPaMMHBIMHU
MaTEeMaTHIECKOTO CpeIcTBaMU CpeICcTBaMU
POrPaMMHUPOBAHUS U | MATEMATUYECKOTO | MATEMaTHYECKOT
ABTOMATH3UPOBAHHOT | MPOTPAMMHPOBAHU | O
0 MIPOEKTUPOBAHHUS s U | IpOrpaMMHUpPOBa
ABTOMATH3UPOBAHH | HHS
oro

MMPOCKTUPOBAHUA




MeToanyeckue peKOMeHIalUH, ONPeIessolue NPoueaypbl OlleHMBAHUSA

pPeE3yabTaToB OCBOCHHUA TUCIHHUILJINHBI

Texkymasi arrecrtanus CTyAeHTOB. Tekyias arrectaius CTYJIEHTOB IO
JVCLHUIUIMHE MPOBOJUTCA B COOTBETCTBUM C JIOKAJbHBIMA HOPMAaTUBHBIMH aKTaMU
JIBOY u sBisgercs o0sg3aTeIbHOM.

Texymrast arTecTanus Mo AUCIMILIMHE MPOBOAUTCS B (GOpME KOHTPOIBHBIX
MEpOTPUATUNA (TECThI, MPAKTUUYECKUE 3aJaHUs) MO OICHUBAHMIO (PAKTHUUECKHX
pe3yabTaTOB 00YUYEHHsI CTYICHTOB M OCYIIECTBIISIETCS BEyIIUM IIpernogaBaTesieM.

OObeKTaMu OIIECHUBAHUS BBHICTYTAIOT:

- yueOHas JUCUUIUIMHA (QaKTUBHOCTh HA 3aHATHUSIX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCENIAEMOCTh BCEX BUJOB 3aHATUU IO
aTTeCTyeMOM JUCITUIUIMHE);

- CTENEHb YCBOCHUSI TEOPETUUECKUX 3HAHUU (AaKTUBHOCTH B XOJE
OOCYXXJIEHHII MaTephalioB JIEKIUH, aKTUBHOE Yy4YacTHE€ B JHCKYCCHSIX C
apryMeHTaMu W3 JIOMOJIHUTEIbHBIX MUCTOYHUKOB, BHUMATEIBHOCTh, CIIOCOOHOCTH
3a/laBaTh BCTPEYHBIE BOMPOCHI B paMKax JUCKYCCUU WU OOCYXICHUS,
3aMHTEPECOBAHHOCTH U3y4aeMbIMU MaTepUaIaMu);

- YPOBEHb OBJIAJICHUSI MPAKTHYECKUMH YMEHUSMH M HABBIKAMHU IO BCEM
BUJIaM y4eOHOW paboThl (OmpenensieTcs Mo pe3ysbTartaM KOHTPOJIBHBIX padoT,
MPAKTUYECKUX 3aHSATUN, OTBETOB HA TECTHI);

- pe3yJbTaThl CaMOCTOSITEILHOM palOoThl (3aJaHUsi U KPUTEPUU OIECHKHU
pa3merens! B [Ipunoxennn 1).

IIpomesxxkyTouHnasi arrectanmus cTyaeHTOB. [IpoMexxyTouHas arrecranus
CTYICHTOB IO JUCUMIUIMHE TPOBOAUTCS B COOTBETCTBUU C JIOKaJbHBIMU
HOpMaTUBHBIMU akTamu JIBOVY u siBnsieTcs 00s13aTeIbHOM.

Bua npomeskyTouHoii arrecTalmMM — YCTHBIM ompoc B ¢opme
cobeceqoBaHU.

Kparkas xapakrepucTnka npoueaypbl NPUMEHEHHUS] HCIOJIb3yeMOro

OLIEHOYHOI0 cpeacrBa. B pesynbTaTe nocelieHUs JIEKIUH, J1abopaToOpHBIX



3aHATHM CTYOEHT IIOCJIE0BAaTeIbHO OCBAaMBAET MaTepHaibl JUCHUIUIMHBL U
U3y4aeT OTBETHl Ha BOIPOCHI K DK3aMEHy, IMPEACTaBICHHBIE B CTPYKTypHOM
anemente DOC. Kpurepuu OLIEHKM CTyJE€HTa Ha 3K3aMEHE IpPEJCTaBICHbI B
ctpyktypHoM a3nieMeHTe DPOC. Kpurepun OLEHKM TeKylleld aTTecTaluu

IIPEACTABIIEHBI B CTPYKTYpHOM 31eMeHnTe POC.

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlNH

Tunosblie KOHTPOJBbHBIC BOIIPOCHI

Onpenenenue npoiecca MoJIeIMPOBaHUS.

OrnpeneneHue MOHATHST «KMOJICIbY.

Kakue Buabl MOCTMPOBAHUS U MO/IETICH BbI 3HAETE.

KaxkoBbl 11e511 MOJI€IMPOBaHUS.

B xakom Buie MOXET OBITh IPE/ICTaBICHA MaTeMaTHUYECKAsT MOJICIIb.
[Tepeuncnute 3Tamnepl pa3pabOTKH MAaTEMaTHUECKON MOJIENIH 00BEKTA.
Kak onpenensiercs aiekBaTHOCTh MO/IEIIH.

Mathematica: pemaemblie 3a1a4H, 00J1aCTh UCTIOIB30BAHMSI.
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Matlab: pemaemsbie 3aaum, 00JaCTh UCTIOIB30BAHUSI.
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. Maple: pemiaembie 3aa4u, 00JaCTh UCTIOIB30BAHUSI.
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. Mathcad: pemaembie 3agaun, 06J1aCTh UCIIOJIH30BAHUS.
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. Simulink: Haznauenue u npumMeHeHuUe.
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. Coznanne moaenu B cpene Simulink.
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. Orob6paxatomue 6;10ku B cpene Simulink.
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. bubmoTtexu cpenbr Simulink.
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. MultiSim: Bo3MOXHOCTH, Ha3Ha4YeHHUE, chepa MPUMECHEHUS.
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. I[Iporpammel, BXos1Iue B cocTaB nakera MultiSim.
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. Proteus: BO3MOXHOCTH, Ha3HaUYeHKE, chepa TPUMEHEHUS.
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. AutoCAD: B03MO>XHOCTH, Ha3Ha4YCHHUE, chepa MPUMECHEHUS.
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. P-CAD: B0o3MOXXHOCTHU, Ha3HAYEHUE, c(pepa MpUMEHEHNS.
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. [Iporpammel, BXoasmue B coctaB nakera P-CAD.



22. Altium Designer: BO3MOXHOCTH, Ha3HauUeHHE, chepa TPUMEHEHUS.
23. KOMITAC-3D: BO3MOXHOCTH, Ha3HaUeHHE, chepa MPUMEHEHUS.

24. Tlporpammsl, Bxosmme B coctaB makera KOMITAC-3D.
Bonpocs! k 3k3amMeny (3a4ery)

. JlaifTe omnpezeneHue mpoiecca MOJASITUPOBAHUS.
. PackpoiiTe noHsiTHE «MOJEIbY.
. Kakue Buap1 MOieIMpoBaHus U MOJIEJICH BBl 3HAETE.

. KakoBbnI OCJIN MOICIIMPOBAHUA.

1
2
3
4
5. Kakol npuHIMM JIEKUT B OCHOBE (PUINYECKOTO MOAECIUPOBAHUS.
6. Kakoil MpuHIHII JIEXKUT B OCHOBE MaTEMAaTUYECKOI0 MOAECIUPOBAHUS.
7. B xakoM BHJI€ MOKET OBITh MpECTaBIIeHa (PU3HUECKas MOJIEb.
8. OCHOBHBIE IOCTOMHCTBA U HEIOCTATKU (PU3NYECKOTO MOAECIUPOBAHUS.
9. IOCTOMHCTBA U HEJOCTATKH MAaTEMAaTUYECKOTO MOJIEINPOBAHUS.

10. Kakue knaccudpukalmOHHbIE MPU3HAKU MCHOJIB3YIOTCS VISl BBIJICICHUS
OTJIEJBHBIX KJIACCOB MaTEMAaTUYECKUX MOJIEIICH.

11. Ilepeuncnure 3Tansl pa3padOTKU MaTEMaTHYECKON MOJEIN 00BEKTA.

12. HazoBute rpynnsl METOJIOB COCTABJICHUSI MATEMAaTUHYECKUX MOJIEIIEH.

13.  Kakme  ocobeHHoctn  (popMaibHBIX  METOJOB  IMOCTPOEHUS
MaTeMaTUYECKUX MOJIENICH BbI 3HAETE.

14. ITonsTHE aIeKBaTHOCTH MOJECIIH.

15. Onpenenenne ageKBaTHOCTH MaTEMATUYECKON MOJICITH.

16. CymHOCT, MeTOJAa aHAJOTHM TMpPU  HCCIEAOBaHUU  (PUBHMUYECKUX
IPOLIECCOB B MPUOOPOCTPOEHUH ITyTEM MAaTEMAaTUYECKOTO MOACIUPOBAHUS.

17. TIlporpammubiii mnaker Mathematica. KpaTkas XxapakrepucTuka.
[Tpununel pa6oTel. O0IACTh UCMIOIB30BAHUS.

18. IIporpammusbiii maker Matlab. Kpartkas xapaxrtepuctuxa. [IpuHIUTIBI

paboTel. O0NaCTh UCTIOJIB30BAHUSI.



19. Ilporpammubiii maker Maple. Kpatkas xapakrepucTuka.
pabotbl. O6JIaCTh UCIIOIB30BAHUA.

20. Ilporpammusiii maker Mathcad. KpaTtkas xapakrepuctuka.
pabotbl. O6IaCTh UCIIOTB30BAHUA.

21. IIporpammusiit maker Simulink. KpaTkas xapakTtepucTHka.
paboTbl. O0IACTh UCTIOIB30BAHUS.

22. Ilporpammusbiit maker MultiSim. KpaTtkas xapakrepucTuka.
paboTsl. O0IACTh UCTIOJIB30BAHUS.

23.  Iporpammubiii  maker  Electronics =~ Workbench.
xapaktepuctuka. [I[punnumnsl padboTel. O61aCTh UCTIOIB30BAHUS.

24. Ilporpammubii naket Proteus. Kparkas xapakrepucTHKA.
paboTel. OGJIaCTh UCTIOJIB30BAHUSI.

25. Tlporpammubiii maker PSpice. Kparkas xapakTtepucTuka.
paboThl. O0IACTh UCTIOIBL30BAHUSI.

26. Ilporpammusiii naker LabVIEW. Kpartkas xapakrepuctuka.

paboThl. O0IACTh UCTIOIB30BAHUSI.

[TpuHLIMIIBL

[TpuHUHATIBI

[TpuHIUATIBL

[IpuHLMTIBL

Kpatkas

[TpuHUHATBI

[TpuHUHNIBI

[TpuHLIMIIBL

27. Ilouck u wuCTOYHUKU HHPOpPMAIMK B 00JACTH MOJEIUPOBAHUSA B

npudOPOCTPOCHUH B ceTH MHTEepHET.
28. Ilporpammubii naketr P-CAD. Kparkas xapakTrepucTHKA.

paboTel. O6GIaCTh UCTIOIB30BAHUS.

[TpuHIATIBI

29. Ilporpammubiii maker Altium Designer. Kpatkas xapakrepucrtuka.

[Tpuntuner padotel. O6IaCTH UCTIOIH30BAHUS.

30. IIporpammusbiii maker KOMIIAC-3D. Kparkasg xapakTepuUCTHKA.

[TpuHuner padoTel. O0IACTh UCMOIB30BAHUS.

Kpurepuu n noxkasaresim, Heo0XoAuMBbIe I OLCHKH 3HAHWH, YMEHUI,

HABBIKOB U XapaKTepu3yuue 3Tanbl GopMHUPOBAHUSA KOMIIETEHIUI B

npouecce 0CBOEHHS 00pa3oBaTeJbLHOMH MPOrPaMMbI

Ouenka 3auera/ | TpeGoBaHus kK cGOpMHPOBAHHBIM KOMIIETEHIUSM
JK3aMeHa




«3a4meHnoy / «OMAUYHOY

OrneHka «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CIIM OH TIyOOKO H
IIPOYHO YCBOWJI MPOTrPaMMHBI MaTepHall, HCYEPIBIBAIOIIE,
[IOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro Hu3Jaraert,
yMeeT TECHO YBS3bIBATH TEOPUI0 C MPAKTHUKON, CBOOOIHO
CIpaBJIETCA C 3aJayaMM, BONPOCAMM U JIPYTMMHM BHJAMU
IIPUMEHEHHUs 3HAHUW, NPUYEM HE 3aTPYIHSAETCA C OTBETOM IpPH
BUJIOM3MEHEHUM 33JaHUM, HCIIOJIB3YEeT B OTBETE MaTepuain
MOHOTpaUUYECKON  JUTEpaTypbl, MPaBUIBLHO OOOCHOBBIBAET
IIPUHSTOE PEUICHUE.

«3aumenoy/ «xopouto»

OneHka «XOpOIlO» BBICTABISIETCS CTYAEHTY, €CIM OH TBEPHIO
3HaeT Marepuaj, IPaMOTHO U IO CYILIECTBY M3JIaraeT ero, He
JIOIIyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
IPaBUIBHO MIPUMEHSET TEOPETUYECKUE MTOJIOKEHHS IPU PEeIIEHUH
IIPAKTUYECKUX BOIPOCOB M 3aJay, BJIAJEET HEOOXOAUMBIMU
HaBBIKAMU M IPHEMaMH UX BBIIIOJHEHUS.

«3qumenoy /
«Y0081emeoPUMENbHOY

OneHka «yIOBIETBOPUTEIILHO» BBICTABIIAETCS CTYINEHTY, €CIIU OH
MMEET 3HaHMs TOJIBKO OCHOBHOI'O MaTrepuaya, HO HE YCBOWI €ro
JieTalled, JOIyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IPaBUIIbHBIC
(GOpMyJIMPOBKH, HAPYIIEHUS JJOTUYECKOW IOCIIE0BATEILHOCTU B
U3JI0KEHUHU IIPOrPaMMHOI0 MaTepuana, UCIBITBIBAET
3aTPYJHEHUS PU BBINOJIHEHUN MTPAKTUYECKUX PaloT.

«He 3aumenoy /
«HEYO0BI1eMBOPUMETLHO
»

OLeHKa «HEYAOBJIETBOPUTEIbHO»  BBICTABISIETCS  CTYIEHTY,
KOTOpPBI HE 3HAET 3HAYUTEIBbHOM YacTH MPOrPaMMHOTO
MaTepuaia, AOMYCKAeT CYIIECTBEHHBIC OLIMOKH, HEYBEPEHHO, C
OONBITUMHU 3aTPYAHEHUSIMUA BBITIOJIHSAET MPAKTHUECKUE pPabOTHI.
Kak mpaBuino, ouneHKa «HEYAOBIETBOPUTEIbHO»  CTAaBUTCS
CTYACHTaM, KOTOpble HE MOTYT IMpPOJOKUTH oOyueHHe 0Oe3
JIOITOJTHUTEIIbHBIX 3aHATUI 110 COOTBETCTBYIOLIEN TUCLIUIUIMHE.




