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AHHOTAIUSA TUCHUIIINHBI

«KoMmnboTepHOe MOAeJIMPOBAHHE B IPUOOPOCTPOCHUM

Hucrummaa  «KoMIbIOTEpHOE MOJCIHPOBAHUE B MPUOOPOCTPOCHUM
pazpaboTtaHa sl CTYJEHTOB, OOYYAIONIMXCS MO HAIpPaBJICHUIO TOATOTOBKH
12.03.01 «IIpubopocTtpoeHue», 1m0 TPoPUI0 «AKYCTHYECKHE TMPHOOPHI U
CHUCTEMBbD» W BKJIIOYEHA B COCTaB TUCIUIUIMH 1O BHIOOPY BapUAaTUBHOW YaCTH
osoka 1 Jucuummasl (Moaynu) yueoHoro miana (b1.B.11).

JucuunnrHa peanusyercs Ha 4 Kypce B 7 ceMecTpe.

OO6mrast TpyI0EMKOCTh NUCHHMIUIMHBI «KOoMIbIoTEpHOE MOJETUpOBaHHUE B
NpUOOPOCTPOCHUM» cocTaBisieT 144 dvacoB (4 3a4yeTHBIX E€IUHUIN). Y4YEOHBIM
TJTAHOM MPEyCMOTPEHBI JIEKITMOHHBIE 3aHATH (18 9acoB), mpakTHYECKUE 3aHATHS
(36 gacoB), camocrosTenbHas paboTa CTYJACHTOB (45 YyacoB), KOHTPOIIb (27 4acoB).
OrneHka pe3ynbTaToB O0yUeHHUs: 9K3aMEH B 7 ceMecTpe.

Hucrummaa  «KoMIbIOTEpHOE MOJCIUPOBAHUE B MPHUOOPOCTPOCHUI
ONMMpaeTcs Ha YK€ W3yYeHHbIE AWCIHUIUIMHBI, Takue Kak «MaremaTtukay,
«Duzukay, «udopmaruka B mpubopocTpoeHun», «HadueprarenbHas reoMeTpus U
WHXKeHepHas rpadukay, «DuU3HUEeCKHE OCHOBBI TMONY4YeHUsT HHGOPMAIIHI,
«INEeKTPOHUKA U MHUKPOITPOIIECCOPHAst TEXHUKAY, «Texnonorus
porpaMMHUpOBaHus». B CBOIO ouepenar OHa SBISICTCS «(PYHIAMEHTOMY» IS
U3y4eHUs TPO(PECCHOHATBHBIX TUCIUTIINH.

[eab0 AUCHUIVIMHBI SBIISICTCS TOATOTOBKA CTYJACHTOB B 00JacTH
WCCJICIOBAHMSI KOMIIBIOTEPHOTO MOJICITUPOBAHUS B IPHOOPOCTPOCHHH.

3agaum IMCUMILINHBI:

1. JlaTh CTyIeHTY 3HAHUS 00 OCHOBaX MaTEMaTHYCCKOTO MOJICITUPOBAHMS.

2. JlaTb CTyOEHTy yMEHHUS TPUMEHSATh METOJbl MaTeMaTHYECKOTO
MOJICIUPOBAHUS, WCIOIL30BATh BO3MOXXHOCTH BBIYUCIUTEIILHOW TEXHUKU U
MIPOTPAMMHOTO 00€CTICUEHUSI.

3. OOyuuTb CTyIEHTa OCHOBHBIM IIpUe€MaM padOThl C MPHUKIAJAHBIMU

MPOrpaMMHBIMU cpeacTBaMu Ha DBM.



JUIst ycremHoro u3y4eHusi JUCUUIuIMHbl « KoMnbroTepHOE MOJETMpOBaHKe
B IPUOOPOCTPOCHUMNY Y 00YHAIOIIUXCS TOKHBI OBITh CHOPMHUPOBAHBI CIIETYIOIINE
IpeIBapUTEIbHbIE KOMIIETECHIINU:

- CIIOCOOHOCTh MPEJCTABIATh aJIEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUUI
Hay4YHYI0 KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOXEHHM, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAayK M MaTE€MaTHKH, CIIOCOOHOCTb NPUBIEKATh s
pelieHus  pa3IMYHbIX TEXHHUYECKHX 3aJad  COOTBETCTBYIOIIMU  (PHU3UKO-
MaTeMaTUYECKUI anmapar;

- CIOCOOHOCTHb BBISIBIISITh €CTECTBEHHO-HAYYHYIO CYIIHOCTh MpPOOJIEM,
BO3HHUKAIOIIMX B XOJI€ MPO(PECCHOHAIBHON NEATEIbHOCTH, MPUBIEKATH IS UX
penieHus GU3NKo-MaTeMaTHUECKH ammapar.

[Tnanupyemple pe3yabTaThl OOy4YEHHs] 1O JNAaHHOW TUCIHIUIMHE (3HAHWS,
YMEHUS, BIAJCHUS), COOTHECEHHBIE C IUIAHUPYEMBIMU DPE3YJIbTaTaAMH OCBOCHUS
o0pa3oBaTeNbHOM  IPOrpaMMbl,  XapaKTEpU3yKOT  3Tambl  (OpMHUpPOBaHUS

CHEAYIOIMNX KOMIIETECHIINM:

Koa u popmyiupoBka
popmymp Iransl popMUpPOBaAHUS KOMIIETEHIIUN

KOMIIeTEHIIUH
MK-2 MaT€MaTHYeCKU anmapar MOACIHPOBAHUS
TOTOBHOCTBIO K| 3o IPOIIECCOB, CUCTEM M AJIEKTPOHHBIX OOBEKTOB,
MaTE€MaTU4YECKOMY B KOTOPBIX HCIIOJIB3YIOTCS MUKPOIIPOLIECCOPHI
MOJICJIMPOBAHUIO IIPOLIECCOB H Y MUKPOKOHTPOJIIIEPHI

00BEKTOB MNPUOOPOCTPOEHUS H

v cobupath pabOTOCIIOCOOHBIE MPOTPAMMHO-
UX HCCleOBaHMIO Ha 0Oaze | Y MECT

anrnaparHble ycTpoiicTBa

CTaH/IapPTHBIX MIaKETOB

aBTOMATHU3UPOBAHHOTO

POEKTHPOBAHUS u IIPAKTUYECKUMHU HaBbIKaMU
CaMOCTOSITEIbHO Bnaneer | mporpamMmupoBaHMs, MOHTaka M HACTPOUKH
pa3pabOoTaHHBIX POrPaMMHBIX IPOrPaMMHO-ANNaPaTHEIX yCTPOHCTB
IIPOJYKTOB

Jnis popmMupoBaHUs BBIIICYKAa3aHHBIX KOMIIETEHITUH B paMKaxX JUCIUTITHHBI
«KoMmbroTepHoe = MOAENUMPOBaHHWE B  MPUOOPOCTPOCHUM»  MPUMEHSIOTCS
CIEyIOUME  METOJIbl  aKTUBHOIO  OOy4yeHHs:  mpoOiemMHoe  0OyyeHwue,

MIPOEKTUPOBAHKE, KOHCYJIBTUPOBAHNE U PEUTUHIOBBIA METO/I.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
(18 gac.)

Pa3znesn 1. Benenne B MoaenupoBanue (4 yac.)

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

Onpenenenusa npouecca MmouenupoBaHus. OnpeneneHue monaenu. Buubl
MOJAEIUpOBaHUs: Gu3udeckoe (ompeaencHue, MpUMEeHEeHNe, TIPUHIINIL, JISKAIUNA B
OCHOBE JIaHHOT'O BHJIa MOJIEIMPOBAHUS, HEOOXOAUMBIEC YCIOBUS JJISI PUMEHEHHUS
JJAHHOTO BHUJla MOJICTUPOBAHUS, KPUTEPUU Mojao0us: uyucio HbproTOHA, YHCIO
Peitnonpaca, uucno HyccenpTa, AOCTOMHCTBA M OrpaHUYECHUS JAHHOTO BHUIA
MOJICIUPOBAHUS), HMMHUTAIIMOHHOE MOJETUpOBaHUEe (ONpeneseHue, YCIOBUS
MPUMEHEHUS, TpeOOBaHUsI K MOJIENU Tpoiiecca GYHKIIMOHUPOBAHUS CUCTEMbI WU
oOwekra). Llenu mogenupoBanus. KommeloTepHoe MOJIETMpPOBAHKE: ONPEIeTICHUE,
MPUMEHEHHUE, AHAJUTUYECKOE M MMHUTALMOHHOE MOJIETUPOBAHUE, BO3MOMKHOCTHU
JJAaHHOTO  BUJ@  MOJICTIMPOBAHUS,  OCHOBHBIE  ATallbl  KOMIIBIOTEPHOIO
MOJEIUPOBAHUS, U3BECTHBIE aJITOPUTMbI KOMIIBIOTEPHOTO MOJICIMPOBAHMSL.

MopaenupoBanue B NPUOOPOCTPOEHUU: POJIb MOJAEIEH B Tmporecce
pa3paboTku TprOOPOB, MPUMEPHI MCIOIL30BAHMS MOJENEH B MPUOOPOCTPOCHUU
(MOJIeTh PIIEKTPUUYECKUX TPOIECCOB B CXEME, MOJIENb MEYaTHOM IJIATHI), IEPEXO/T
oT (puznueckux Mojienel K MaTeMaTu4ecKuM, HHGOpPMaIlMOHHAsT MOJIeNb Tprudopa
(cocTaBHBIE YaCTH, CBA3U MEXKIY HHMH). DKCIIEPUMEHTAJIbHBIC HCCIIECIOBAHUS B
MOJICTTUPOBAHUU: OIpEJEJCHNE W ATalbl KOMITBIOTEPHOTO JKCIEPUMEHTA, IJIaH
HKCTIIEPUMEHTa, TPOBEPKa MPABUIBHOCTH TOCTPOSHUSI MOJEIH C TOMOIIBIO
TECTOBBIX JIAHHBIX, MPOBEICHUE SKCIEPUMEHTA, aHAIM3 PE3YyJIbTATOB, MPUHSATHE

pELICHUN.

Tema 2. MaTemaTH4YecKoe MoAeJMpoBaHue. (2 yac.)
[lonarne marematnueckoro monenupoBanus. OmnpeneneHue. AHaIOruu
MEXIY MEXaHUYECKHUMH U JJIEKTPUUYECKUMU SBJICHUSIMU: NMPYKUHHBIA MasgTHUK U

E)J'ICKTpI/I‘{CCKI/Iﬁ KoJIeOaTeNbHBIH KOHTYpP, HWX MAaTCMAaTH4YCCKOC OIIMCAaHHC.



[IpencraBmenne MaremMaTudyecko wmojaenu. JlOCTOMHCTBA W HEIOCTATKH
MaTEeMaTH4YeCKOro MoaenupoBanus. Kinaccudukarums MaTeMaTHISCKUX MOJCIEH :
o ¢akTopy BpPEMEHH, MO PEKUMY pabOThl 00BEKTa, MO BUAY (DYHKIIMOHATIHLHON
CBSI3U, dbopmanbHbIe/He(DOpMaTHHBIC. Bunp METOJIOB COCTaBJICHUSI
MAaTEMAaTUYECKUX  MOJIENIC:  AKCIEPUMEHTAIbHO-CTATUCTUYECKUE,  TMOHSTUE
YEPHOTO SIIMKA, aHATUTUYECKUE, KOMOMHUPOBAHHBIC, JOCTOMHCTBA U HEJAOCTATKU
paccMOTpeHHbIX  MeTrofoB.  ColepxaHue ©  3Talmbl  MaTEMAaTHYECKOIO
MOJICIIUPOBAHUs: O00CJeOBaHNE OOBEKTa MOJCIUPOBAHUS, COACp)KaTeIbHAs
MMOCTAHOBKA 33J]a4M MOJECIUPOBAHUS, TEXHUUECKOE 3a/IaHUE HAa TPOCKTUPOBAHUE U
pa3pabOTKy MOJIeNIM, KOHIIENTyallbHasl IIOCTaHOBKA 3aJayd MOJICJIMPOBaHUS,
MaTeMaThu4ecKasi IOCTAaHOBKA 3aJadyd MOJCIUPOBAHUA, ONEPaTOpP MOJICIH,
pacrpoCTpaHEHHbIE TUIMBI 3a/a4d, NPOBEPKUA JJISI KOHTPOJIS MPABUILHOCTH
MOJTYYeHHOW CHCTEMBbl MaTeMaTHYeCKHUX COOTHOIICHHM, BBIOOp M OOOCHOBaHHE
BBIOOpa MeTO/Aa PEIIeHUs 3a7auu (aHATUTUYECKUE U aITOPUTMUYCCKHE METOJIBI),
peann3anusi MaTEMATUYECKOM MOJENW B BHJAE Iporpammbl s OBM, srtambl
mporiecca Co3JaHus IMPOrPaMMHOIO OOeCledeHus, IpOBepKa aaeKBaTHOCTH
Mozaenu (Uenu, CrnocoObl BBIMOJHEHUS MPOBEPKH, BOMPOC O TOYHOCTH
MO/JICIUPOBAHUS, MPUYMHBI HEAICKBATHOCTH MOJEIIH, YCTPAHEHUE HEAICKBATHOCTH
MOJICSIA, TPAKTUYECKOE UCIOJb30BAHUE IIOCTPOEHHOM MOJEIM U aHaJIu3
pe3yabTaToB MojenupoBaHus). OnpenesieHUE aJeKBAaTHOCTH MaTeMaTUYECKOU
Mojenu (TOHSATHE aJCKBATHOCTH MOJICIH, OIpEISICHHUE aJCKBATHOCTH ITyTEM
CpaBHEHHMS 3HAUCHUH, TTOJTYYEHHBIX B SKCIIEPUMEHTE M 3HAYCHUH, pACCUMTAHHBIX C

MTOMOIIIBIO0 MOJIENH, (DaKTOPbI, BIUSIONINE HA aJICKBATHOCTU MOJIEIIN).

Paszpnes 2. IIporpammMuble cpeacTBa 11 MoaeupoBanus (14 gac.)

Tema 1. IlIporpammuble cpeacrBa JJA  MATEeMATH4€CKOIO
MojeJiMpoBaHus (2 yac.)

O630p mporpammbl Mathcad: kpaTkoe omnucaHue, calT HOpPOrpaMMBI,
OCHOBHBIE =~ BO3MOXKHOCTH,  HH(OpPMALIMOHHBIE  PECypChl,  pacIIUpEeHHE

dbyukiuonansHocT st pubopoctpoenust (Electrical Engineering Library -



aJIeKTpoTexXHUYeckas ouoimoteka, Mechanical Engineering Library - 6ubnnoreka
MarmuHoCcTpoeHus). O630p mporpammbl Mathematica: kpaTkoe omucaHue, CauT
IpOrpaMMbl, BO3MOXHOCTH, paciiupeHuss Mathematica Ui HMCIONB30BaHHS B
monenupoBanuu (AceFEM, Analog Insydes, Mathematica Link for LabVIEW,
MathModelica (SystemModeler), SchematicSolver), uHPOpMaITMOHHAS
nonnepxkka. O630p mporpammel Maple: kpaTkoe onmucaHWe, BO3MOXHOCTH, CAaWT
nporpaMMbl, WHGOpMalMOHHAs mojanaepkka. CpaBHHUTENbHAs XapaKTepUCTHKA
IporpaMMHBIX TakeToB. (O3HaKOMJICHWE C TporpaMMHBIM Taketom Mathcad:
onvcanue HHTep(deiica: rmaBHOoe OKHO, OkHO Resource Center — paborta B
CIPAaBOYHOM CHUCTEME, NpPHUMEpHI, TJIaBHOE MEHIO, NaHEeIW HHCTPYMEHTOB:
«CTaHJapTHas», «hOpMaTUPOBAHUEY», «MAaTEMaTUKay. THIIbI TaHHBIX, CHHTAKCHUC
s3bpIka makeTa Mathcad: ckamsipbl, mpucBanBaHue, paHKUPOBAHHBIE TIEPEMEHHBIC,
TaONuIBl BBIBOJA, (opMaTUpoBaHWEe TaOJMIl, NPUMEHEHHE PAHKUPOBAHHBIX
MEePEeMEHHBIX, KOMIUIEKCHbIC YHCJIa, BBOJ TEKCTa. BhrunciuTenbHbIe (PYHKIUH,
¢ynkuun noctpoeHusi rpaduxkoB makera Mathcad: ¢dopmynsl, mnoctpoeHue
rpauKoB, GyHKIMM,  MaTpUIbl,  BEKTOPHI,  MAaCCHUBBI,  YHUCJICHHOE
mudpepeHnpoBaHe U MHTETPUPOBaHUE, (Pailibl JaHHBIX, CYUTHIBAHUE JAHHBIX
u3 (Qailios, 3anuch AaHHBIX B (aiinel. [I[puMepsl MOaETHMPOBAHUS DIEKTPUIECCKUX
cxeM B Mathcad (pacder »JEKTpUYECKON IIeMM TEPEMEHHOTO0 TOKa, pacyeT

NEePEXOAHBIX POLECCOB B ANEKTPUUECKON LIETIN).

Tema 2. O3nHakomJjieHHe ¢ MporpaMMHbIM nakerom Matlab (2 uac.), ¢
HCI0JIb30BAHHEM METO/AAa AKTUBHOI0 00y4eHHs — JUCIYT HA 3aHATHH.

00630p nmporpamMmmHoro naketa Matlab: kpaTkoe onucanue, CalT TPOrpaMMmBbl,
OMMCAHME SA3bIKA, TPUMEHEHUE, BU3yalIU3alusl JaHHbIX, OCHOBHBIE BO3MOKHOCTH,
UH(POPMAILIMOHHBIE PECYPCHI, paclIupeHre (YHKIUOHAIBHOCTH C MOMOIIbIO
HaOopoB MHCTpymMeHTOB. MHTepdelic monp3oBarens makera Matlab: komanmHOe
okHO, okHO Workspace Browser. OcHOBHBIC NIpHHIIMITBI PaOOTH B TakeTe Matlab.
Tunsl AaHHBIX, $3BIK MporpaMMupoBaHus makeTa Matlab. BrruucnurensHbie

byHkunyd, QYHKIUM BU3yaldU3allUd [JIAHHBIX, YHUCJICHHOE pEIICHHE CHCTEM



mudepeHnanbHbIX ypaBHeHH B makete Matlab. CrnpaBounas cuctrema Matlab
(Opaysep, TOWCK, NEMOHCTpAIMOHHBIC TpuMepbl). MonenupoBanue B Simulink:
OMKMCAaHHWE TMporpamMmbl, paboTa ¢ mporpamMmoi, npuiokeHus Simulink s
mojnenupoBanus B mpubopoctpoenun (DSP  Blockset, SimPowerSystems,
SimMechanics, Simscape), wuHTEepdeic IPOrpaMMbli, CO3/IaHHEe MOJEJICH,
yCTaHOBKa IapaMeTpPOB pacueTa MU €ro BbINOJHEHUe, Oubnuoreku Simulink
(OJOKM-UCTOYHUKHA CUTHAJIOB, OJOKU-TIPUEMHUKH CUTHAJIOB, aHAJIOTOBBIE OJIOKH,
HEJIMHEWHbIC OJIOKW, AMCKPETHbIC OJIOKW, OJIOKM MaTeMaTHYEeCKHX OIepalni,
OuOMMoTeKa MapUIpyTHU3allMM CHUTHAJIOB), YCTaHOBKA MapamMeTpoB OJIOKOB,
CIpaBOYHAs CHCTEMa, JEMOHCTPAllMOHHBIE TpUMepbl. MoaenupoBaHue B
SimPowerSystems: 0COOGHHOCTH CO3JIaHUsl MoOJeNel, HMMEIIUecs OJOKH
(MCTOYHUKH  DJCKTPUUYECKON  DHEPIHM,  DJIEKTPOTEXHUYECKHE  DJIEMEHTHI,
U3MEpPUTENbHBIE U KOHTPOJIBHBIE YCTPOMCTBA, YCTPOMCTBA CUIIOBOM JIEKTPOHUKH),
yCTaHOBKAa MapaMeTpoB OJIOKOB, CIpaBOYHas CHUCTEMa, JAEMOHCTPALlMOHHbIE
npuMepbl. [IpuMepsl MoaenMpoBaHus DIIEKTPHUYECKUX cxeM B SimPowerSystems
(MOZeNb 3JIEKTPUYECKON LeNH NEPEMEHHOT0 TOKa, MOAEIUPOBAHUE MEPEXOIHBIX

MPOIIECCOB B AJIEKTPUUECKOM 1IETN).

Tema 3. [IporpammHublie cpeacTBa JAJs1 pa3padoTKU M MOJAeTHPOBAHUS
JIEKTPOHHBIX cXeM. (2 4ac.), ¢ MCMO0JIb30BAHUEM METOAA AKTUBHOI0 00y4YeHUsA
— IUCIYT HA 3aHATUH

O0630p MPOrpaMMHBIX TIAKETOB IS MOJCIUPOBAHUS AJICKTPOHHBIX CXEM.
[Mporpamma MultiSim:  Bo3mMoOXHOCTH, Ha3HaueHHe, cdepa NPUMCHCHHS.
[Mporpamma Electronics Workbench: ocHoBHBIE [0OCTOMHCTBA MPOTrpPaMMBI,
rpadudeckue BO3MOXHOCTH, KOMIIOHCHTHI, MIPOBEJICHUE DKCIICPUMCHTOB, aHAJIH3
cxeM, paboTa C MporpaMMoi, KOMIIOHEHTHI POrpaMMbl (0a30BbIe KOMITOHEHTHI,
WCTOYHUKH,  WHAUKATOPHI,  U3MEpPUTEIbHbIE  TPHUOOPHI,  WHCTPYMEHTHI,
MozenupoBanue cxem). I[Iporpamma Proteus: Bo3smokHOCTH, HazHaueHHE, cepa
MPUMEHEHMUS, O0COOEHHOCTH IPOTrpaMMBHl, rpadudeckuit penakTop

NpUHIUNHANBHBIX cxeMm [SIS, rpaduueckuit penaktop nedarHsix miatr ARES.



[Tporpamma PSpice: kparkwmii 0030p, BO3MOXKHOCTH, Ha3Ha4yeHHe, (Hanibl
nporpammsl, coctaB cucreMbl OrCAD. O3HakOMIIEHHE € MTPOTrPaMMHBIM MaKETOM
MultiSim: unrepdeiic nmonp3oBarens (maHeId WHCTPYMEHTOB, pabodas 00JacTh,
AJIEMEHTHI I CO3/aHUS CXEM, U3MEPHUTEIbHbIE HHCTPYMEHTHI, OKHO pa3paboTKH,
rJ100aJIbHbIE HACTPONKH, HACTPOUKH JIUCTA, IPOBOJIHUK KOMIIOHEHTOB), OCHOBHBIE
OPUHIMIBL paboThl B makete MultiSim (paborta ¢ nmpubopamu: U3MEpEeHHE TOKA U
HaIPsHKEHUS, TTOCTPOCHHE OCIIMJUIOIPAMM U TPaPUKOB aMITUTYTHO-YaCTOTHBIX U
($ha30-4aCTOTHBIX XapaKTEPUCTHUK, MOMCK U pa3MEIIeHUE KOMIIOHEHTOB, U3MEHEHHE
napaMeTpoB KOMIIOHEHTOB, pabora ¢ (yHKIusAMH aHanu3a). MojeaupoBaHue

9JICKTPOHHBIX CXeM B makeTe MultiSim.

Tema 4. IlporpaMmMHbIe cpeICTBA 1Jisl KOMIIBIOTEPHOT0 MOAeJIHUPOBAHUSA
U ABTOMATH3MPOBAHHOI0 NMPOEKTHPOBAHUA B NMpubdopocTpoeHum. (2 4ac.), ¢
HCIO0JIb30BAHHEM METO/a AKTHBHOI0 00y4eHHs — JUCIYT HA 3aHATHH

O0630p TPOrpaMMHBIX TAKETOB I KOMIIBIOTEPHOTO MOJCIUPOBAHUSI H
aBTOMATU3UPOBAHHOTO TMPOCKTHUPOBaHMS B mpubopoctpoeHuu. I[Iporpamma
LabVIEW: Bo3moxxHOCTH, Ha3HadyeHue, cdepa TPUMEHEHHS, TOHSITHE
BUPTyaJIbHOTO Tpubopa, cat pazpaborumka. I[Iporpamma AUtoCAD: caiit
MPOU3BOAUTENSA, (YHKIIMOHAIBHBIE BO3MOXKHOCTH, CpPEICTBA pa3pabOTKu U
ajanTalyy, CreluaIn3upoBaHHble nMpuiiokeHus Ha ocHoBe AutoCAD (AutoCAD
Electrical, AutoCAD Ecscad, AutoCAD Mechanical, CIIJIC moaynb). Cucrembl
aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHMS MEeYaTHBIX IuiaT. [IporpamMmMmHeIil maket P-
CAD: na3zHaueHue, BO3MOXXHOCTU CHCTEMbI, OCHOBHbIE MOAyJu. [IporpaMMHbIit
naker Altium Designer: ocHoBHBIE BO3MOKHOCTH (PEIaKTOP CXEM, PEIaKTOp
OMOJIMOTEK, CXEMHOE MOJICIMPOBAHKUE, PENAKTOp TeYaTHBIX IuIaT, padoTa C
TPEXMEPHBIMU MOJICISIMU, BO3MOXXHOCTH HWMIIOPTA, BBIXOAHAS JTOKYMEHTAIIWs),
uHdopmarmonHas moanepxkka. Ilouck, mepepaboTKa, CpeACTBa IMOTYYCHUS
uHpopmaruu, pabotra B TJ00ANTBHBIX KOMIIBIOTEPHBIX CETSIX: TOWCK B CETH
NuTepHer (o Ha3BaHWIO, IO PETHMOHAM, KPYIHBIX Y4YeOHBIX 3aBEICHUH,

PETUOHAIBHBIX CEPBCPOB, ITIOMCKOBLIC CI/ICTeMBI). HpaBI/IJIa BBIIIOJIHCHHSA 3aIlIpOCOB



B TIOMCKOBBIX CHCTeMax: MPOCTHIE 3ampoChl, PACIIMPEHHBIN MMOUCK. Pecypchbl
WnurtepHet: «EamHOe OKHO mocTyma K oOpa3oBaTelbHBIM pecypcaM», HaydHas
anekTponHas OuoOmmoreka eLIBRARY, »31ekTpoHHO-OMOIMOTEYHBIE CHCTEMBI,
CalTBl KypHAJOB, CAaWTHl C ypoKamMu TO paboTe B TPOrpaMMHBIX TaKeTax,

paccMaTpuBaeMbIX B Kypce.

Tema 5. O3HakomiIeHHe ¢ MPporpaMMHbIM nakeToM AutoCAD. (2 gac.)

O3HakomiieHHe ¢ nporpaMMHbIM akeToM AutoCAD. Bo3MokHOCTH nakeTa:
CO3JaHue ABYX U TPEXMEPHBIX Mojenel U ueptexeil. MaTepdeiic mosp3oBaTens:
naHedab OBICTPOrO JOCTyIA, JI€HTa, CTPOKa COCTOSHMS, BHJIOBas IaHEb,
KOMaH/Has CTpOKa, pabodee MoJie, KOHTEKCTHOE MEHI0. OCHOBHBIE MPUHIIMUIIBI
paboThl: BBOJ KOMAaHJ, BBOJ KOOpPJIMHAT, OOBEKTHAs NPHUBSA3KA, OOBEKTHOE
OTCJIE)KMBAHUE, CETKA, IPOCMOTpP UEPTEKEH, OCHOBHBIE T€OMETPUUECKHE OOBEKTHI
(Touka,  OTpPE30K, OKPYXHOCTb,  Ayra, [OJWUJIUHUS, MHOTOYI'OJIbHUK,
NPSIMOYTOJILHUK, KOJBIO, CIUIAiH, 3JUTUIIC, 00JIaKo), peJakTUpOBaHUE OOBEKTOB,
HaHECEHHE pa3MepoB, paboTa ¢ TEKCTOM, Ha3HAYEHHE M HCIOJIb30BAaHUE CIIOEB.
TpéxmepHoe monemupoBanne B nakere AutoCAD: TpexmepHble KOOpPAWHATHI,
TPEXMEPHBIE MOJEIM, KapKachl, IOBEPXHOCTH, NOCTPOEHUE CTAHIAPTHBIX
TPEXMEpPHBIX Tell (mapajuiesenurnel, KOHyc, UMINHIP, cdepa, TOp, KIUH, CO3/1aHne
TeJda BbIAABIMBAHUEM JIBYXMEPHOrO OOBEKTa, CO3/1aHHE Tejla BpallEHUEM
JBYMEPHOTO OOBEKTa BOKPYI OCH), BH3yalM3alUs, HPOCMOTP TPEXMEPHBIX

JIOKYMEHTOB, MPOCMOTP TPEXMEPHBIX OOBEKTOB, CO3JaHUE OOBEKTOB CIIOXKHOU

bOpMBL.

Tema 6. O3HakomiieHue ¢ nporpamMubIM nakerom P-CAD (2 gac.)

Oznakomsienne ¢ mnporpamMmabiM  maketom P-CAD: BO3MOXHOCTH.
IMporpammel, Bxomsmiue B makeT P-CAD, wux nHasHauenwe: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. Murtepdeiic momap3oBaTenss mporpamMm
nakera P-CAD: (rmaBHOe MeHIO, MHCTpyMEHTAJIbHbIE MaHENW, pabouee MoJe

MEHEKEpa TMPOEKTa, CTPOKAa COCTOSIHMS, CTaTycHas CTpoka). (OCHOBHbIE



IpUHLHUIIEI paboThl B nporpammax nakera P-CAD: rpaduueckuii pepaktop cxem
Schematic (3amyck mporpamMmbl, HavyajdbHbIC HACTPOHKH IPOTPAMMBI, CO3JIaHUC
NPUHIIUIHATBHBIX CXEM, MOAKIIOYEHHUE OMOJMOTEK KOMIIOHEHTOB, pa3MeElleHHUEe
KOMIIOHEHTa, PEAaKTUPOBAHUE CBOWCTB KOMIIOHEHTA, pa3MEIIEHUE MPOBOJIHUKA,
pa3MelleHne JIUHUH, pa3MEelIeHUe TeKCTa, MOATOTOBKA MPUHIUIIUAIBHON CXEMBI K
neyaT, GOpMUPOBAHUE CIIUCKA COCIMHEHUMN JIJIsl COCTABICHHOW MPUHIIUITAATIBEHOM
cxembl), rpadudeckuii pemaktop mnedatHbix miaT PCB (3amyck mporpammel,
HayaJlbHbIE HACTPOMKM MPOrpaMMbl, Ha3HAUYEHHE CJIOEB, HACTpPOMKa MapameTpoOB
OTOOpaXXeHus, TMOJKIIOYeHUE OHOJIMOTeK KOMIIOHEHTOB, HWMIIOPT CIIHMCKa
COCIMHEHUM, MPUHIUIIEI U aITOPUTMBI TPACCUPOBKHU MEYATHOW IJIAThI, CO3/IaHKE
KOHTypa IEYaTHOW IUIaThl, py4yHas TPACCUPOBKA, MHTEPAKTUBHAS TPACCHUPOBKA,
aBTOMAaTHYECKas TPACCUPOBKA, MOJIFOTOBKA YepTeka MeYaTHOM MIaThl K BBIBOAY
Ha T1e4arb), rpaduyeckuii pemakrop cumBosiioB Symbol Editor (3amyck
MpOrpaMMbl, HACTPOKA MapaMeTPOB, CO3/IaHHE CHUMBOJA, CO3JaHUE CHUMBOJIA C
nomompo Symbol Wizard), rpaduueckuii pegakrop nocanounsix mect Pattern
Editor (mactpoiika pegakropa, MpoIrecc Co3JaHus MOCaJT0YHOTO MECTa, CBOMCTBA
KOHTAKTHOM TUIOLIAJKK, CO3/IaHHE MOCaTOYHOTO MECTAa KOMIIOHEHTA C MOMOIIbIO
Pattern Wizard), menemkep OubOmmorek Library Library Executive (monsitue o
oubnuorexkax u komroHeHTax B P-CAD, mpunHimunel paboTel ¢ MEHEIHKEpOM,
WHCTPYMEHTAJIbHAS MaHeNb PEJaKTopa, CO3JaHue OJHOPOJHBIX U HEOJTHOPOIAHBIX
KOMITOHEHTOB).

Tema 7. O3nakomieHue ¢ mporpaMMubiM nakerom KOMIIAC-3D. (2
qac.)

Bo3moxnocTu KOMITAC-3D: TBEPAOTEIBHOE MOJIEIINPOBAHUE,
MPOCKTUPOBAHME W3JACIMM U3 JIMCTOBOTO MaTepuana, IPOCKTUPOBAHHE C
MPUMEHEHUEM CJIOKHBIX TIOBEPXHOCTEH, (HOpMUPOBAHHE DJICKTPOHHOW MOJETHU
uznenuii. Matepdeiic monp3oBarenss KOMITAC-3D: manenp ympaBieHHs, OKHO
JIOKYMEHTa, JEpPEeBO IOCTPOCHHUS, CTpOKa COOOIIEHUHN, CTPOKA COCTOSHUSA,
KOMITaKTHas TIaHeNb, MacIiTad U BpamieHne n3o0paxeHusi. OCHOBHBIC MPUHITUIIBI

pa6otet B makere KOMIIAC-3D: co3ganue ackuza, mnaHenb «l['eomerpus»,



omepanMd 1O  CO3MaHWI0 00beMa, TMapaMeTPUUYEeCKUi pPEeXUM  padoTHI,
napaMeTpuueCcKue CBOMCTBA MOJCIIH, WHCTPYMEHTAJIbHAs IMaHeNnb
napametrpuzanuu. Co3nanne woaenet B makere KOMIIAC-3D: co3panue
00BEMHON MOJIETN, OCHOBHBIC TIIOHSATHS TBEPAOTEIHLHOTO MOJCIUPOBAHMS B
KOMITAC-3D, »5cku3bl, omepaiuu, BCIIOMOTrarejibHas TIE€OMETPHs, HJIEMEHTHI
TBEPJIOTEILHON TE€OMETPUUYECKON MOJEIH, CO3JaHue COOPOYHOIo YepTexa,
dbopmoobOpaszyromue  omepanuy, — MapaMeTPUYecKue  CBOWCTBA  JIETalH,
peIaKTUPOBaHUE MOJICIIM, CEPBUCHBIE BO3MOXXHOCTH, OOMEH wuH}opMammein ¢

JIPYTUMU CUCTEMaMU, UH(OPMAIIMOHHAS MOAAEPKKA.

1. CTPYKTYPA U COAEPXKAHUE MMPAKTUYECKON YACTHU
KYPCA

IIpakTuuyeckue 3ansarus (58 yac.)

3ansaTue Ne 1. O3HakomiieHHe ¢ mporpaMMHbIMU nakeramu Mathcad,
Mathematica, Maple. (4 yac.)

WNurepdelic, MeHIO, OCHOBHBIE HACTpOMKHU. BBOJ MH(OpManu, BCTpOEHHBIE
U Tojib30BaTelbckue (yHKUUM, crneudyHkuuu. OnepaTopbl, THUIMblI JIaHHBIX,
(dopMaT BbIBOJIa UMCIIOBBIX JaHHBIX. OCHOBBI IrpayecKoil BU3yaan3aluu.

3ansaTue Ne 2. O3HakoMJ/IeHHEe € NPOrpaMMHbBIM mnakeroM Simulink
Matlab. (4 gac.)

MopenupoBanue B Simulink: onrcanue nporpaMmsl, paboTa ¢ IpOrpaMMon,
npuiokenus Simulink s MoaenupoBanus B npudopoctpoennn (DSP Blockset,
SimPowerSystems, SimMechanics, Simscape), uarepderic mporpaMmbl, CO3IaHHE
MoOJiejIel, yCTaHOBKAa TMapaMeTpOB pacyeTa U €ro BHIOJIHEHUE, OHOIMOTEeKU
Simulink (6J10KM-HCTOYHHUKN CUTHAJIOB, OJIOKU-TIPUEMHHKH CUTHAJIOB, aHAJIOTOBBIC
OJIOKM, HEITWHCHWHBIC OJIOKH, JTUCKPETHBIC OJIOKH, OJOKH MaTeMaTHYCCKUX
ornepauuid, OHOIMOTEKAa MapIIPyTU3ALUU CUTHAJIOB), YCTAaHOBKA IapaMeTpOB

0JIOKOB, CIPAaBOYHAs CUCTEMA, JEMOHCTPALIMOHHBIE IPUMEPHI.



3ansaTue Ne 3. O3HakomJieHHe ¢ MpPOrpaMMHbIM nakerom MultiSim. (6
qyac.)

O3nakomiieHHEe ¢ mporpaMMHbIM  makeromM MultiSim:  uHTepdeiic
MoJIb30BaTesNsl (aHeIu UHCTPYMEHTOB, paboyast 0071acTh, SJIEMEHTHI JIJIs1 CO3AaHus
CXEM, U3MEPUTEIIbHbIE UHCTPYMEHTHI, OKHO pa3paboTKH, ri1o0aibHble HACTPOUKH,
HACTPOWKH JIUCTA, MPOBOJHUK KOMIIOHEHTOB), OCHOBHBIE MPUHIIMIBI PabOTHI B
nakere MultiSim (pabGotra ¢ mpubopamu: H3MEpEeHHE TOKAa M HaIPSIKCHUS,
MOCTPOEHUE OCHUUIOTpaMM U TpaduKOB aMIUIMTYAHO-4aCTOTHBIX H  (azo-
YaCTOTHBIX XapaKTEPUCTHK, MOWCK W pa3MElIeHHE KOMIIOHEHTOB, W3MEHEHHE
napaMeTpoB KOMIIOHEHTOB, pabora ¢ (yHKIusAMH aHanu3a). MojeaupoBaHue
AIIEKTPOHHBIX cXeM B makete MultiSim.

3ansaTue Ne 4. O3HaKoMJIeHHe ¢ MPporpaMMHbIM nakerom LabVIEW. (8
yac.)

[Mporpamma LabVIEW: Bo3MoxHOCTH, Ha3HaueHHe, chepa MPUMEHEHUS,
MOHATUE BUPTYaJIIbHOTO MpUOOpa, calT paspadborunka. MHTEpdeiic nmonb3oBaTens
(maHeaM WHCTPYMEHTOB, paboyass 00JacTh, AJIEMEHTHI IS CO3JaHHUS CXEM,
U3MEpUTENbHbIE WHCTPYMEHTHI, OKHO pa3paboTKu, TI00albHbIE HACTPOMKH,
HACTPOWKH JIMUCTA, MPOBOJHUK KOMIIOHEHTOB), OCHOBHBIE MPHUHIIMIBI PabOTHI B
MakKeTe.

3ansaTue Ne 5. O3HakoMIIeHHE ¢ MPOrpaMMHbIM nakerom AutoCAD. (12
4yac.), ¢ HICMOJIb30BAHMEM METO0/1a AKTUBHOI0 00y4eHHsl — TUCIYT HA 3aHATHH

Oznakomnienne ¢ nporpamMMHbiM  makeroM AutoCAD. Hurtepdeiic
MOJIb30BATENsI: MaHedh OBICTPOTO OCTyMa, JICHTA, CTPOKa COCTOSHHS, BHIOBas
naHeslb, KOMaHAHas CTpoKa, pabouee Moje, KOHTEKCTHOEe MeHI0. OCHOBHBIE
NPUHITUIBEI  PabOThI: BBOJ KOMAaHI, BBOJ KOOpPJIWHAT, OOBCKTHAs IPHUBS3KA,
OOBEKTHOE  OTCICKHUBAHME,  CETKa, MPOCMOTP  YepTeX e, OCHOBHBIC
reOMETPUYECKUE OOBEKTHI (TOYKA, OTPE30K, OKPYKHOCTh, Ayra, MOJUIUHUS,
MHOTOYTOJIbHUK,  TPSIMOYTOJbHUK, KOJBIO, CIUIAH, JJUIKIC,  0O0JaKo),
penakTupoBaHue 00BEKTOB, HAHECEHUE Pa3MepoB, padoTa ¢ TEKCTOM, Ha3HAUYCHUE

Y UCIOJIb30BaHue cioeB. TpéxMmepHoe MoaenupoBanue B makere AutoCAD.



3ansatue Ne 6. O3nakomjienue ¢ mporpamMmmubiM nakerom P-CAD (12
qyac.)

Oznakomsienne ¢ nporpamMmHbiM  naketoM P-CAD:  BO3MOXHOCTH.
[Tporpammel, Bxoasmme B maker P-CAD, umx nHasnauenume: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. Hurepdeiic moap3oBaTeas mporpamm
naketa P-CAD: (rmaBHoe MeHIO0, MHCTpyYMEHTaJbHBIE IMaHENH, pabouee MoJie
MEHE/Kepa TMPOEKTa, CTPOKa COCTOSIHMSI, CTaTycHas cTpoka). OCHOBHbBIE
NPUHIUIBI paboTel B mporpammax mnakera P-CAD: rpaduyeckuil pegakrop cxem
Schematic (3amyck mporpamMmbl, HadajdbHbIC HACTPOWKH IPOTPAMMBI, CO3JIaHHUC
MPUHITUIHATBHBIX CXEM, MOAKIIOUEHHE OMOIMOTEK KOMIIOHEHTOB, pa3MEICHHUE
KOMITOHEHTA, PEIaKTUPOBAHHE CBOMCTB KOMIIOHEHTA, pa3MEIlCHUE MPOBOJIHHKA,
pa3MeleHre JIMHAN, Pa3MEIICHUE TEKCTa, MOTOTOBKA MPUHITUITHATIBLHON CXEMBI K
nevyaT, GOpMUPOBAHUE CITUCKA COCTMHEHUM NIl COCTaBICHHOM MPUHIIMITHUAIBHON
cxembl), rpadudyeckuil penaktop neudatHeix miaT PCB (3amyck mnporpammsl,
HaJaJIbHBIC HACTPOMKM MPOTPaMMBbI, Ha3HAYCHHE CJIOEB, HACTPOWKA IapamMeTpOB
OTOOpaKEHHUS, TOJIKIIOYCHHE OMOJIMOTEK KOMIIOHEHTOB, HWMIIOPT CIIMCKa
COCIMHECHUM, TPUHIIAITBI U aJITOPUTMBI TPACCUPOBKU TICYATHOM ILUIATHI, CO3JAHUC
KOHTypa TEYaTHOW TIUIaThl, py4Has TPACCUPOBKA, MHTEPAKTUBHAS TPACCHUPOBKA,
aBTOMATHUYECKash TPACCHUPOBKA, MOATOTOBKA YEpPTEXk a MEUaTHOM IJIaThl K BBIBOIY
Ha TIeYaTh), rpaduueckwii pemakTop cumBoiioB Symbol Editor (3amyck
porpamMMbl, HACTPOMKa IMapaMeTpoB, CO3JaHUE CHUMBOJIA, CO3JaHUE CHMBOJIA C
nomotisio Symbol Wizard), rpaduueckuii pemakTop mocagodHbix mecT Pattern
Editor (mactpoiika pegakropa, NpoIecc Co3JaHus MOCaTOYHOr0 MECTa, CBOMCTBA
KOHTAaKTHOW TUIOMIAJIKH, CO3/IJaHUE TI0CAIOYHOTO0 MECTa KOMIIOHEHTA C MOMOIIBIO
Pattern Wizard), menemxkep 6udmuorex Library Library Executive.

3ansarue Ne /. O3HakomiieHne ¢ nmporpaMMHbiM nakerom KOMITAC-
3D. (12 gac.)

WNurepdeiic nons3oBarens KOMIIAC-3D: naHenb ynpaBlieHHs, OKHO
JOKYMEHTa, JEpeBO TOCTPOEHHUs, CTPOKa COOOIICHM, CTPOKA COCTOSHHUS,

KOMIIaKTHas I1IaHCIIb, MacmrTad u BpalICHUC I/I306pa}KCHI/IH. OCHOBHBIC IMPUHOUIIBI



pabdotsl B makere KOMIIAC-3D: co3ganue »cku3za, mnasenb «['eomeTpusi»,
omepalu IO CO3JaHUI0 O00beMa, MapaMeTPUYECKUM  peXuM  padoTHI,
napaMeTpuIecKue CBOMCTBA MOJICIIH, HHCTpYMEHTAaJIbHAs TTaHEIb
napamerpuzanuu. Cosmanne wmogeneit B mnakere KOMIIAC-3D: coznanue
00BbEMHOM MOJIeNIM, OCHOBHBIC TIOHSATHSA TBEPAOTEIBHOIO MOJICTUPOBAHUS B
KOMITAC-3D, »5cku3bl, omnepainuu, BCIIOMOTrarejibHas TIE€OMETPHs, SJIEMEHTHI
TBEPJIOTEILHON TE€OMETPUUYECKON MOJEIu, CO3JAaHue COOpPOYHOrO0 YepTexa,
dhopmooOpasyrorme oreparu, napaMeTpuuecKue CBOWiCTBA  JICTalIH,

pE€AAKTUPOBAHNUEC MOJACIIN, CCPBUCHBIC BOSMOKHOCTH.

1. YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

Y4ebHO-MeToAMuECKOe oOecrieueHue CaMOCTOATEIbHOMN paboThI
oOyuaroluxcs Mo AUCHMILIMHE NpeacTaBieHo B [lpunokenun 1 u BKIOYaeT B
ceOs:

- TUIaH-TpauK BBIIOJHEHUS CaMOCTOSATEIbHONW pabOThl MO JUCIMIUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBIITOJIHEHUE TI0 KaXKIOMY 33/IaHUIO;

- XapaKTepHUCTHUKA 3aJaHUI ISl CAMOCTOSITENIbHONW pabOThl 0OydaromMXca 1
METOMYECKIE PEKOMEH/IAINHU TI0 UX BBITTOJHEHUIO;

- TpeOoBaHUS K TPEACTaBICHUIO ©  OQOPMIICHHIO  PE3yIbTaTOB
CaMOCTOSATENbHOM pabOThI;

- KpUTEPHUHU OLICHKH BBITOJIHEHUS CAMOCTOSITEIbHON paOOTHI.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

No Kounrtponupyemsie OueHouHbIE CpeCTBa -
n/m Moynu/ pa3zenst / Kozp! u aTansr popmupoBanus HAaVMEHOBAaHHE
TEMBI JUCIIUIINHBI KOMIIETEHIINH TEKYIIMA | IIPOMEXYTO
KOHTPOJIb yHast
aTTecTanus
1 Beenenue B | ClocoOHOCTH 3Haer VYcrHbli Bompoc  Ne
MOJEIINPOBaHUE OCYULIECTBJIATh IOUCK, onpoc (YO- |1 B
XpaHeHue, o0paboTKy 1) ITpunoxxenn
u aHaJIN3 n2
uHpOpMaIu u3




Pa3IMYHBIX Ywmeer VYcrHblit Bonpoc Ne
UCTOYHUKOB H  0a3 ompoc (YO- | 2 B
JTAaHHBIX, 1) [Tpunoxxenu
NPEICTABIATh €€ B u?2
TpebyemMoM dopmare
¢ UCTIONB3OBAHUCM 'R 11 neer | YerHBlit Bonpoc Ne
MH(OPMALIMOHHBIX, onpoc (YO- | 3 B
KOMITBIOTEPHBIX u 1) Tpunosienn
CETEeBBIX TEXHOJIOTHMA -
(OIIK-2)
2 Beenenue B | CrtocoOHOCTh BNAJETh | 3HAET YcTHBII Bonpoc Ne
MOJICIIUPOBAHNE MeTOJaMHu onpoc (YO- | 4 B
MH()OPMAITMOHHBIX 1) [Tpunoxxenu
TEXHOJIOTHH, u?2
co0roAaTh OCHOBHBIE
TpeOOBaHMS
MH()OPMAITMOHHOU VYmeer YcrHbli Bompoc  Ne
0€30MacHOCTH, B TOM onpoc (YO- |5 B
qucle 3aIUTHI 1) [Tpunoxxenu
rocyJapCTBEHHOMN u?2
taitnel (OITK-9)
Bnaneer | Ycrablit Bonpoc Ne
ompoc (YO- | 6-7 B
1) [Mpunoxxenn
u2
3 [IporpammHbIe I'otoBHOCTB K | 3HaeT VYcrHbii Bompoc  Ne
CpeacTBa JUISL | MATEMaTUYECKOMY ompoc (YO-|8- 24 B
MOJIETUPOBAHUS MOJIETUPOBAHUIO 1) [Tpunoxenn
MPOLIECCOB U u?2
00BEKTOB
npubopocTpoeHus  u YmMmeer VYcerHbii Bompoc  Ne
UX HCCIE0OBAaHUIO Ha ompoc (YO- |8 24 B
Oazse CTaHJIaPTHBIX 1) Ipunoskenn
MaKEeTOB "o
aBTOMATHU3HPOBAHHOT
O TPOCKTHPOBAHUSI H
CaMOCTOSITETbHO Bnageer | YcrHbii Bomnpoc Ne
pa3paboTaHHBIX omnpoc (YO-| 8- 24 B
MIPOTrPaMMHBIX 1) Hpunoxenn
npoxykros (ITK-2) u2
TunoBbie KOHTPOJIbHBIC 3aJaHus, METOANYECCKUC MaTCpHaJlbl,

ONpeIeNAIONME TPOLEAYPhl OLICHUBAHUS 3HAHWM, YMEHHII M HABBIKOB U (WJIN)

OIbITa ACATCIbHOCTH, a TAaKKC KPUTCPHUH W II0KA3aTCIIH, H€O6XO,Z[I/IMBIG JJIs1




OLICHKHM 3HAHHWM, YMEHHM, HAaBBIKOB U XapaKTEPHU3YIOIIKE 3Tambl (POPMUPOBAHUS
KOMIETEHIIM B  TPOLIECCE  OCBOCHHMS  OOpa30BATENbHOW  MPOTPaMMBbI,

npenacrasiieHsl B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHasi 1uTEepaTypa

1. IHopmnes, C.B. KoMmnbioTepHoe MojienupoBanue (HU3NYECKUX MTPOILIECCOB
B makere MATLAB. + CD. — CIIo.: «Jlams», 2011.— 727 c.
http://e.lanbook.com/view/book/650/.

2. Ilecrepxkun, A.H. Cucrema MOIETUpPOBaHUA U HCCIECHOBAHUS
PaauosNeKTpOHHBIX ycTpoiicTB Multisim 10. — M.: "JIMK IlIpecc", 2012.— 360
c. http://e.lanbook.com/view/book/3022/.

3. N'abunynun, B.M. TpexmepHoe moaenupoBanue B AutoCAD 2013. — M.
: "JIIMK IIpecc", 2012.— 252 c. http://e.lanbook.com/view/book/9127/.
4. Oesaxonos, B.I. MATLAB R2007/2008/2009 nnst paguounkeHepoB. — M. :
"JIMK TIIpecc", 2010.— 975 c. http://e.lanbook.com/view/book/1180/.

5. NnrepaktuBHbie cuctembl Scilab, Matlab, Mathcad [DnexTponHbIi pecypc]:
yuebHoe nocobue/ N.E. Ilnemunckas [u ap.].— DAEKTPOH. TEKCTOBbIE JaHHBIC.—
Kazanp: Ka3zaHCkuli HallMOHAJIBbHBIA HCCIEA0BATEIBCKUA TEXHOJOTHMYECKUHU
YHUBEPCUTET, 2014.— 195 C— Pexum JOCTYTIA:

http://www.iprbookshop.ru/62173.html.— DBC «IPRbooks»

JlonmosHUTEIbHAA JIMUTEPATypPa

1. T'ymepoB A.M. Ilaker Mathcad. Teopus u mnpaktuka. Yacte .
NuterpupoBanHas matematuueckass cucrema MathCad [DnextponHslii pecypcl:
yaeOHoe mocobue/ ['ymepoB A.M., XomomHoB B.A.— DOJEKTpOH. TEKCTOBBIC

JTaHHBIE.— Ka3zaus: Kazaucknit HallMOHAJILHBII HCCJIEI0BATEILCKUN


http://e.lanbook.com/view/book/650/
http://e.lanbook.com/view/book/3022/
http://e.lanbook.com/view/book/9127/
http://e.lanbook.com/view/book/1180/

TexHoJiornueckuii  ynuepcurer, 2013.— 111 c— Pexum pgocryna:
http://www.iprbookshop.ru/64232.html.— 5BC «IPRbooks»

2. Pemenue wumxeHepHbix 3amay B makere MathCAD [DnexTpoHHbIN
pecypc]: yuebHoe mocobue/ FO.E. BockoOolHuKOB [ Ap.].— DJIEKTPOH.
TEeKCToBble JaHHble.— HoBocubupck: HoBocubupckuit  rocygapcTBeHHBIN
apXUTEKTypHO-cTpouTenbHbIi yHuBepcuteT (Cubctpun), O9bC ACB, 2013.— 121
c.— Pexum moctyma: http://www.iprbookshop.ru/68838.html.— 3BC «IPRbooks»

3. Ilepcoba  M.I.  CoBpeMeHHble = KOMIBIOTEpHbIE  TEXHOJOTUHU
[OnexTpoHHBI pecypc]: koHcrmekT Jekiuit/ [lepcoBa M.I'., Conoseituux HO.I'.,
HomuukoB I[LA.—  DOnekTpoH. TeKCTOBble JaHHble.—  HoBocuOupck:
HoBocubupckuii rocyapcTBeHHbIN TexHudeckud ynusepcurer, 2014.— 80 ¢.—
Pexxum nocryna: http://www.iprbookshop.ru/45025.html.— 9BbC «IPRbooks»

4. Bocko6oinukoB HO.E. Beruucienuss u mporpaMMHpOBaHUE B TAKETe
MathCAD Prime 2.0 [3nexTpoHHbIii pecypc]: yueoHoe nocodue/ BockoO6oHHUKOB
FO.E., 3anopoxubiii A.®D.— DneKTpOH. TEKCTOBble AaHHbIe.— HoBocHOUPCK:
HoBocubupckuii TocynapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET
(Cuberpun), ObC ACB, 2013.— 197 c¢— Pexum  nocryna:
http://www.iprbookshop.ru/68760.html.— DBC «IPRbooks»

5. Metonpl ontumuzanuu B npumepax B makere MathCad 15. Yacts 11
[OnexTpoHHBIN pecypc]: yueOHoe mocooue/ C.B. PeikoB [u np.].— DnEKTpoH.
tekctoBble naHHbie.— CII0.: YuuBepcurer UTMO, 2016.— 178 c.— Pexum
noctymna: http://www.iprbookshop.ru/67287.html.— 3BC «IPRbooks»

Ilepedyensb pecypcoB MH(OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHeT»

1. Tepéxun B.B. MonenupoBanue B cucteme MATLAB. Yacts 1. OcHOBBI
pabotel B MATLAB: Ilpaktuueckoe nocodue. - HoBoky3nenk: Ky3zbaccBy3uszaar,

2004. - 242 c.: http://window.edu.ru/resource/192/56192/files/nkfil12.pdf.



http://window.edu.ru/resource/192/56192/files/nkfi12.pdf

2. Tepéxun B.B. OcnoBbl monenupoBanusi B MATLAB. Yacte 2. Simulink:
Yyebnoe mocobue. - HoBokysnerk: PUO HOU KemI'VY, 2004. - 304 c.:
http://window.edu.ru/resource/199/56199/files/nkfi19.pdf.

3. KopobGeitnukoB A.I'. PazpaboTka u aHaIM3 MaTeMaTUYECKUX MOJEICH C
ucnonp3oBanueM MATLAB m MAPLE: VYuebnoe mocobue. - CII6: CIIOI'Y
HNTMO, 2010. -145 c.: http://window.edu.ru/resource/424/70424/files/itmo456.pdf.

4. Muponosckuii JI.A., Ilerpoa K.}O. Beenenue B8 MATLAB: YueGHoe
rocobue. - CII0.: IT'YAII, 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. MensaukoB B.I'., MBanoB C.E., MenbaukoB ['.M. KommnberorepHbie
TEXHOJIOTMH B MEXaHUKE MPUOOPHBIX cucTeM: YueOHoe nocodue / Ilon penakuueit
B.I'. MenpauxkoBa. - CII10.: CIToI'Y UTMO, 2006. - 127 c.:

http://window.edu.ru/resource/581/41581/files/itmo180.pdf.

6. PomanoB, b.H. Pammorexnnueckue nenu u curHanel. McciemoBanme
pPaIUOTEXHUYECKUX YCTPOMCTB U CUTHAOB B cpene Multisim: cOopHUK
nabopatopHubix pabot / b.H. Pomanos. - Yaesnosck: Yiul'TV, 2012. - 34 c.:

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

7. Tloxunpko A.®. KommiekcHoe mnpoektupoBanue y310B PIOC ¢
ucnonb3zoBanueM CAIIP PCAD B cucremax 3D monpenuposanusi (KOMITIAC 3D,
SolidWorks): Metonuueckue ykazanus . - YiabsiHosck: Yal'TVY, 2009. - 40 c.:

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

8. Bupeoypoku KOMIIAC-3D. Yepuenue i Bcex. bior AnHHBI
Becenosoii, Texnuueckuii komiemk wuM. C. WM. Mocuna Tynabsckoro

rocyaapcTBeHHOro yHuBepcureta: http://veselowa.ru/.

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

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

10. Ypoku AutoCAD:



http://window.edu.ru/resource/199/56199/files/nkfi19.pdf
http://window.edu.ru/resource/424/70424/files/itmo456.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova1.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova2.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova3.pdf
http://window.edu.ru/resource/581/41581/files/itmo180.pdf
http://window.edu.ru/resource/298/77298/files/ulstu2012-124.pdf
http://window.edu.ru/resource/222/65222/files/147.pdf
http://veselowa.ru/
http://www.170514.tstu.ru/izdan/kompas3d/

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

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

12. Ypoxu Altium Designer 14:

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

13. Jlutepatypa o padore B Altium Designer:

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

14. bouxkoB A.JI. TpexmepHoe MojenupoBanue B cucreme Kommac-3D
(mpakTuyeckoe pykoBoAcTBoO). - CI16.: CII6I'Y U'TMO, 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. OcnoBbl pabotel ¢ CAIIP P-CAD 2006: meToandeckue yKa3aHUS IS
CTYJIEHTOB JHEBHOMW W 3aouHOil ¢dopm oOyueHus HampasieHus 6.050901 —
«Pagmorexamka» / CeBHTY; cocr. A.I. bamanos, C.H. IlomuBkun. -—
CeBacToIoJIb: H3n-Bo CeBHTY, 2012. - 63 c.
http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf.

17. Hay4dHo-TexHnueckuii KypHa "[IpubopoctpoeHue":

http://pribor.ifmo.ru/.

18. O6yuaromue Matepuansl o padore B nporpammHom nakere KOMITAC:

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

Ilepeyenb nHGPOPMAIMOHHBIX TEXHOJIOTHI1 U MPOTPAMMHOIO0 00ecreYeHnst

[IporpammHuoe obecrieueHue:
1. Mathcad 2001 niu HOBeE,
2. Matlab 7 wim HOBEE,
3. LabView 2012 wim HOBEE,
4. Mathematica,
5. Maple,


http://sapr-journal.ru/uroki-autocad/uroki-autocad/
http://sapr-journal.ru/category/uroki-kompas-3d/
http://sapr-journal.ru/uroki-altium-designer-14/
http://www.rodnik.ru/product/sapr/literature/altium_designer/index.php
http://window.edu.ru/resource/586/41586/files/itmo185.pdf
http://www.rodnik.ru/product/sapr/literature/edaexpress/index.php
http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf
http://pribor.ifmo.ru/
http://kompas.ru/publications/video/

MultiSim,
KOMIIAC-3D,
P-CAD,
AutoCAD.
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VI.METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JTUCHUIIJIMHBI

[Ipu  BbIMONHEHWUH  Ja0OpPaTOpPHBIX PabOT W KypcOBOM  pabOTHI
IPEeNoIaBaTeslb KOHTPOJIHUPYET PabOTy CTYJIEHTOB, OTBEYAET HAa BO3HUKAIOUIUE
BOIIPOCHI, MOJICKA3bIBAE€T XOJ pelIeHUs. Ecin MOJyYeHHbIX B ayAUTOPUU 3HAHUI
OKa)XETCSl HEJIOCTATOYHO, CTYJIEHT MOKET CaMOCTOSATEIBHO IMOBTOPHO NPOYECTh
JIEKLMIO WIA COOTBETCTBYMOIIEe rnocoodue. [locne BBIMOIHEHUS 3aaHus CTYACHT

3aIUINACT €TI0 IIPCIIOAABATCIIIO B HABHAYCHHOC BPCM:I.

VIl. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE
JUCHHUITINHBI
MarepuanbHO-TEXHUYECKOE  OOCCIeueHrne  peanu3alud  JUCHUIUIMHBI

BKJIIOYACT B CeOS ayAMTOPUU JIJIs MPOBEASCHUS JICKIIMA M TIPAKTUYSCKUX 3aHITHH,

000OpYy/IOBaHHBIX  MYJbTUMEAUWHBIM  OOECIEUEHHUEM,  CIEeHHAIU3UPOBAHHbBIC

y4eOHbBIC ayIUTOPUHU KaMITyca, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKOM.

HaumenoBanue
000py/10BAHHBIX MOMeNIeHU
U TOMelleHnl JAJ1s
CaMOCTOSITEJIbHOH PadoThI

IlepeyeHb OCHOBHOIO 000PY10BaHMS

Yacrtoromep U3-54; [Ipubop C1-76; Komruiekt obopynoBanus Nel;
JlabopaTopHblii KOMIUIEKT OCHOB DPa3pabOTKH  HWHXEHEPHBIX
npuioxkeHuit u cuctem cobopa manusix NI USB-DAQ Bundle X-
series;  Y4eOHO-HCCNENOBAaTEIbCKH  KOMIUIEKC  MOJYJIBHBIX
npubopoB NI Modular Instruments Kit

JlabGopaTtopus BeraucnurensHoi
TEXHHUKH Ka(enps
npubopocTpoeHus, aya. E 628a

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

KomnsrotepHslii kiacc, ayn. E628

Momno6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-

Yuransnsle 3a5161 HayuHoit
oubmmoteku IBOY ¢ OTKPHITHIM
JOCTYTNIOM K GOHAY

(xopmyc A - yposeHs 10)

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

Ckopocts goctyna B Mateprer 500 Mowut/cek.




MynbTUMeIUIHBIE Ay IUTOPUU,
E628, E627, E625

npoekrtop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ o
NPUBOJIOM; KperuieHne HacTeHHo-notonouHoe Elpro Large Electrol
Projecta; mpodeccuonanpuas XXK-nanens 47", 500 Kn/m2, Full HD
M4716CCBA LG; mnoacucreMa BHACOWCTOYHHKOB OKYMEHT-
kamepa CP355AF Avervision; moacucteMa BHICOKOMMYTAIIHU;
MOJCHCTEMA AyJHOKOMMYTAlMM W 3BYKOYCHIICHHS, IOJICHUCTEMA
WHTEPaKTUBHOTO ympasieHus;; OecnpoBoansie JIBC obecrnedyens
cucteMoit Ha 0a3e Touek nmocryma 802.11a/b/g/n 2x2 MIMO(2SS)




Ipuioxenue 1

MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUNCKOU ®EJIEPALIAU
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICHIECTO 06p330BaHI/I$I
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»

(ABDY)

NHKEHEPHAS IIKOJIA
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CAMOCTOSTEJBHON PABOTBI OBYYAIOIIIUXCSH
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H.]IaH-rpa(])mc BBINIOJIHEHHUSI CAMOCTOSITEIbHOM paﬁoTLI o IMCIMIIJINHE

Ne Hara/cpoku Bun IIpumepHsbie dopMa KOHTPOJIA
n/m BBITIOJTHEHUS CaMOCTOSITENIbHOM HOPMBI
paboThI BPEMEHU Ha
BBITNIOJTHEHHE
1 ITo rpa¢uxy | [ToaroroBka K S yaca YCTHBIHA OIIPOC
aTTecTtanui TEKYIIUM
aTTeCTalUsAM
2 ITo rpaduky | [TogroroBka K 54 yaca YCTHBIA OIIPOC
BBITIOJTHEHUS BBITNIOJTHEHUIO paboT
MPAKTUYECKUX
pabor
4 [Tocne kaxpaoiu | [loBropenne S 4aca OJIHII-0TIPOC
JEKUUU TEOPETUYECKOTO
MaTepuaia
5 Ho 3auetHol | [logroroBka k 3auety 20 yacoB clayva 3avera
HeJenu
6 Ilo rpa¢uxy | [Toaroroka K 20 gacoB claya 3K3aMeHa
9K3aMEHOB HK3aMEHYy

XapakTepucTHKA 3aJaHUI VISl CAMOCTOSITEJIbHON PadoThl 00y4alOIINXCH U

yKa3bIBaeTCs TeMa padoThl.

METOAUYECCKHUEC PECKOMECHAAIIUH 110 UX BBINNOJIHCHUIO

Kaxnapi cTygeHT mnosiydyaeT WHIAMBUAYAIBHOE 3aJaHuUeE,

B KOTOPOM

Heo6xonumo mpopaboTaTh TEOPETUUYECKUM MaTepuaia Mo TeMe, COCTaBUTh

AJITOPUTM PELICHHUS 3a1a4H.

MeToauueckue YKazaHusd 10 NOAroToBKeE K NPAKTUYCCKHM 3aHATUAM

KoHTponb pe3ynbTaToB caMOCTOSATENBHON pabOThI OCYIIECTBISETCS B XOJI€

IPOBEJCHUS MPAKTUUECKUX 3aHATUN, YCTHBIX OMPOCOB, COOECEIOBAHUM, PELICHHS

CUTYallMOHHBIX 3a1a4, KOHTPOJIbHbIX pa60T, B TOM 4YHUCJIC ITYTEM TCCTUPOBAHMA.




1. K mpakTudeckomMy 3aHSTHIO CTYACHT JOJDKEH MOATOTOBUTHCS: IOBTOPHUTH
JICKIIMOHHBIN MaTepuall, MpOYUTaTh HYXKHBIN pa3iel o TeMe B YICOHHKE.

2. 3aHsATHE HAYMHAETCA C OBICTPOro (POHTAIBHOTO YCTHOI'O OIpoca IO
3aJJaHHOW TEME.

3. Ha 3aHATHSAX CTYJIEHTBI pabOTaIOT ¢ KOHCTIEKTAMU JICKIIUM, CJIaiilaMH.

4. Jlns 3aHATAA HEOOXOIUMO HWMETh TETPajib JJIsS 3allUCH TEOPETHYECKOIO
Marepuasna, yueOHUK.

6. Ilo okoHUaHWM 3aHATHUS JAaeTCs JIOMalllHEeE 3aJlaHhe IO HOBOW TeMe H
MpeaiaracTcsl COCTAaBUTh TECTHI IO TMPOWICHHOMY MaTepHaly, KOTOpbIE OBLIH
W3Y4YEHBI Ha 3aHATUU (pE3IoMe).

7. BBICTyIJIGHHS W aKTUBHOCTh CTYJACHTOB Ha 3aHSATHE OILICHUBAIOTCS

TEKYIIEN OLICHKOU.

Pexomenaanum no pepepupoBaHNI0 y4eOHOM U HAYYHOM JIUTEPATYPbI

PedepupoBanne yueOHOM W HAYyYyHOM JUTEpaTyphl IMpeAnojaraer
yIIyOJIEHHOE W3YYeHHE OTAETBHBIX HAYYHBIX TPYAOB, UYTO JOJDKHO OOECIEUUTH
BBIPAOOTKY HEOOXOJMMBIX HABBIKOB paboThl Haj KHuro. Bc€ 310 Oyner
CHOCOOCTBOBAaTh  PACUIMPEHUI0  HAyYHOTO  KpPYyro3opa, IOBBIILICHUIO  HUX
TEOPETUIECKON MOTOTOBKU, (POPMUPOBAHUIO HAYIHON KOMIIETEHTHOCTH.

Jist  pedepupoBaHus TpenararoTcs y4yeOHbIe IMOCOOMs, OTHEIbHBIC
MOHOTpaUYeCcKrue HCCIEAOBaHUS W CTaThbd IO BOMpPOCaM, MPEAYCMOTPEHHBIM
nporpamMmoit yueOHoi nucuuimuivibl. [Ipu nogbope nuTeparypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOAMMO OXBATUTh Ba)KHEHIIINE HAIPABICHUS Pa3BUTHS JTAHHOMN
HayKH Ha COBpeMeHHOM sTamne. Oco0oe BHUMaHUE yAETATh TEM JIUTEPATyPHBIM
UCTOYHUKAM, KOTOpble (IPSAMO WM KOCBEHHO) MOTYT OKa3aThb IOMOIIb
CHELMAUCTY B €ro MpakTH4YeCcKoW naedrerabHocTH. OOHAKO B JaHHBIA pasnen
BKJIFOUEHBI TaK)Ke paOOTHI M OTACIIbHBIE UCCIEAOBAHUS 110 BOIIPOCAM, BBIXOSIIUM

32 Tpeaesbl W3y4yaeMOM JUCHMIUIMHBL. OTy JIUTEpaTypy pPEKOMEHIyeTCs



UCIIONB30BaTh MpPH >KEJaHUHM PACHIMPUTh CBOM 3HAHUS B KAaKOW-THOO oTpaciu
HayKU.

Hapsiny ¢ nurteparypoit mo oOmuM BompocaM st OakalaBpoB
mpeanojaraercs Jureparypa ¢ ydérom mpodmis ux mpodeccHOoHaATBbHON
NesATEeIbHOCTH, N00bITasg camocToATeNnbHO. He Bcs mpemyiaraemas JudrepaTrypa
pPaBHO3HAYHA MO COJIEPKAHUIO U 00BbEMY, MIOFTOMY BO3MOXKEH PA3IMYHBIA MOIX0]T
K e€ u3yueHuto. B omHOM cimyuyae 3TO MOXeT ObIThb oOmiee pedepupoBaHuUe
HECKOJIBKUX JIMTEPATYPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, MOCBSIICHHBIX
pPAacCMOTPEHUIO OJHOTO M TOTO K€ BONPOCA, B JIPYrOM Ccllydae — J€TalbHOE
u3ydeHue U pedepupoBaHUE OAHOW M3 PEKOMEHJIOBAHHBIX padOT WM Jaxe
OTIEIBHBIX €€ pa3lejoB B 3aBUCUMOCTH OT CTENEHH CJIOKHOCTH BOIIpOCa
(mpobsiematukm). s TOro 4ToOBl pEMINTh, KaK MOCTYNHUTh B KaXKJJOM KOHKPETHOM
cirydae, cleyeT IPOKOHCYJIbTUPOBATHCS C MPENOAaBaTEIeM.

Beibopy ~ koHkpeTHOM — pa®oTel Uit pedepupoBaHHUS  JOJDKHO
NPEAIIECTBOBATh JI€TAIbHOE O3HAKOMIICHHE C TIIEPEYHEM BCEU JIMTEPATYPHI,
MpUBEJACHHOW B Yy4eOHOU mporpamme auciUIUiMHbL. C BBIOpaHHOW paboTOM
PEKOMEHIyeTCsl BHadalle O3HAKOMHUTBCS MYTEM MPOCMOTpPa MOA3aroJIOBKOB,
BBIJIEJICHHBIX TEKCTOB, CXE€M, TaOJuL, OOLIMX BHIBOJOB. 3aTeM €€ HE0OXOIUMO
BHUMATEJIbHO U BAYMUYMBO (BHUKAas B MJIEM U METOJbl aBTOpa) MPOYUTATh, JAejas
NOMYTHO 3aMETKM Ha OTAEJIIbHOM JUCTE OyMaru 00 OCHOBHBIX IOJIOKEHUSX,
y3J0BBIX Bompocax. llociie mpoureHus cieayer mpoayMmaTh COACPKAHHUE CTATbU
WU OTIEIbHOM riaBbl, maparpada (eciau peub UAET 0 MOHOrpaduu) U KpaTKo
3anucarb. JlOCIIOBHO clieqyeT BBINUCHIBATH JIMIIb CTPOTHUE OMpENETICHUs,
(bopMyIMpPOBKH 3aKOHOB. VIHOT1a MMOJIE3HO BKIIFOYUTH B 3aMKUCh OJIMH-[BA IIpUMeEpa
Ul WuiocTpauud. B ToMm ciywae, eciid BCTPETSTCS HEMOHSTHBIE MECTa,
PEKOMEHIYETCSl NPOYUTaTh IOCIEAYIOUIEE H3JI0)KEHHE, TaK KaK OHO MOXKET
NOMOYb TMOHATh MPEeAbLAYIIMA MaTepuaj, W 3aTeM BEpPHYTbCI BHOBb K
OCMBICJICHUIO MPEABIAYIIET0 U3JI0KEHUS.

Pesynbrarom paboThl Han JUTEPATypHBIMH HCTOYHHMKAMH  SIBIISIETCS

pedepat, kypcoBasi paboTa, TOKJaI.



[Ipu moaroTtoBke pedepara, AoKiIaga HEOOXOAMMO BBIIEIUTH Haubosee
Ba)KHbIE TEOPETUUYECKHE MOJIOKEHHUSI U 0O0CHOBATh X CAMOCTOSITENILHO, OOparas
BHUMAaHHE HE TOJBKO PE3yibTaT, HO U Ha METOJUKY, TPUMEHSAEMYIO MIPH U3YUCHUU
npo6sieMbl. UTeHrne HAayYHOW JTUTEPATyphl HOKHO ObITh KpuTthdeckuM. [losTomy
HA/0 CTPEMUTHCS HE TOJIBKO YCBOMTH OCHOBHOE COJIep)KaHHe, HO U CIHOCO0
JI0Ka3aTeIbCTBA, PACKPBHITH OCOOEHHOCTH PA3IMYHBIX TOYEK 3PEHUS 110 OJHOMY U
TOMY JK€ BOIIPOCY, OIEHHUTh TMPAKTUYECKOE U TEOPETHUECKOe 3HAYCHUE
pe3ynabTaToB pedepupyemMoii paboTsl. BecbMa jkenaTenbHbIM 3JIEMEHTOM pedepaTa
SIBIISIETCS] BEIPKEHHUE CIyIIATeIeM COOCTBEHHOTO OTHOIICHHUS K HIESIM U BBIBOJIaM
aBTOpa, MOAKPEIJICHHOTO ONpEeACTEHHBIMA apryMEeHTaMu (JIMYHBIM OIIBITOM,
BBICKA3bIBAaHUSIMU JIPYTUX UCCIEI0BaTENE! U 1Ip.).

Pedeparsr  MoHOrpaduii, KypHaJIbHBIX CTaT€dl HCCIEAOBATEIBCKOTO
XapakTepa HENPEMEHHO [JOJDKHBI COJIEp)KaTh, KaK YK€ YKa3blBaJOCh BBIIIE,
orpeneseHre IpoodeMbl 1 KOHKPETHBIX 33/1a4 UCCIIEI0BaHUS, ONMCAHUE METOJIOB,
MPUMEHEHHBIX aBTOPOM, a TAK)Ke€ T€ BBIBOJBI, K KOTOPHIM OH MPHIIIEI B Pe3yIbTaTe
uccienoBanus. llpenmaraemas nutepatypa Wid pedepupoBaHUs IOCTOSHHO

OOHOBJIIAETCH.

TpedoBanus Kk npeaAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI

ConepxaHue pabOThl M3JIAraeTcs B MOSICHUTEIBHOM  3amucke, Ie B
JAaKOHUYHOU (hopMe JOJIKHA OBITh PAaCKphITa CYyTh BBINOJIHSAEMON paboThl. B Hel
JOJDKHBI OBITH CIIEAYIOIIME pa3fenbl: BBEICHHE, OMUCAaHHUE METOJa PEIICHUs
3a/layd, pacyeTHas 4acTh, BBIBOJABI M aHAJIMU3 MOJYYEHHBIX PE3yIbTaTOB, CIIUCOK
WCITOJIb30BAaHHOM JIMTEpaTyphl, B MNPUIOKEHUU AOJDKEH HAXOAMTHCS JIMCTUHT
pa3zpaboTaHHbIX  MporpaMM. JIMCTUHI mMporpamMM JOJDKEH COIMPOBOXKAATHCA
NOAPOOHBIMA KOMMEHTApUsIMH, TpadUKU [OJDKHBI UMETh Ha3BaHUE, TMOANUCH
ocedf, muHMH. TaOauIBl JOKHBEI UWMETh IIOJINKCH, HAa3BaHUS KOJIOHOK,

KOMMCHTAapHH. COKpaHIeHHI)IC Ha3BaHUs  JOJIKHBI OBITH paCH.II/I(i)pOBaHBI,



HyMmepaius Gopmys MPOBOJUTCS CIIpaBa B KOHIE CTPOKH B KPYIJIBIX CKOOKax —
(1), ccpUIKM Ha IUTEPATYPY - B KBaIPaTHBIX CKOoOKax — [1].

OdopmiieHre TMOSICHUTEIBHOM  3alHUCKU BBITIOJIHAETCS B PEAAKTOpE
Microsoft Word (dopmar ¢aiima Word 2003 u crapme), mpudr Times New
Roman, pasmep mpudra — 14 pt, MeKIyCTpOUHBIH MHTEpBAI — OJAMHAPHBIN. B
penakTope ycraHaBiauBaetcs Oymara ¢gopmara A4 (210%297), none cBepxy — 2 cMm,
MoJie CHU3y — 2 CM, mojie cieBa — 3 cm, mosie cipaBa — 1,5 cm., mepemer — 0.
Hymepanus cTtpanuil: mpoOU3BOJIUTCS CIIpaBa CHU3Y, HOMEpP Ha MEPBOW CTpaHUIIE
HE CTaBUTCA. TEeKCT 0053aTeIHbHO BEIPABHUBAETCS IO IIMPHHE.

O06bem paboTsl HE MeHee 10 cTpaHuI] MAIIMHOMIMCHOTO TEKCTA.

K 3amure He0O6X0AMMO MPEACTaBUTh MOSCHUTEIBHYIO 3aMUCKY B OyMaKHOM
U DJICKTPOHHOM BapHaHTe, a TakXke pa3paOOTaHHBIE MPOTPaMMBI B 3JIEKTPOHHOM

BapHaHTC.

KpnTepm/I OllEeHKH BBINIOJIHEHHSI CAMOCTOSATEIbHOM paﬁoTbl

1. 10-9 OGammoB BBICTABISETCS CTYIASHTY, €CIU CTYICHT BBITIOJHUI BCE
MYHKTHI 3a1anust. PaKTUYECKUX OLIUOOK, CBSI3aHHBIX C MOHUMAHUEM MPOOJIEMBI,
HeT; rpaduuecku padboTta oopmieHa npaBuibHO. [Ipu 3ammre cTyAeHT OTBeYaeT
Ha BCE BOIIPOCHI MPENOIaBaTENsI.

2. 8-7 OGamioB: paboTa BBIMOJHEHA TOJHOCTHIO; JIOMYIIEHO OJIHA-]IBE
omnOku B oopmiieHun padoThl. [Ipu 3ammre CTyIeHT OTBEHYAaeT Ha BCE BOIPOCHI
IperoaaBaTers.

3. 7-6 Oamn: paboTa BBHITIOJHEHA TOJIHOCTBIO;, JOMYIIEHO HE Oojee 2
omuOoK mpu odopmiieHHH padoTel. [lpu 3amure CTyAeHT HE OTBeuaeT Ha 1-2
BOIpOCa MpenoiaBares.

4. 6-5 6amoB: paboTa BBITIOJIHEHA; TOMYIIIEHO TPU WK 0oJiee TpeX OMHMOOK
B odopmieHun paboThl. Ilpu 3ammre CTyaeHT He OTBeyaeT Ha 2-3 Bompoca

npernogaBaTclI.



IIpunoxenue 2

MMHHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUNCKOUN ®EJIEPALTN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICHICTO 06p830BaHH5{

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

NH)XEHEPHAS HIKOJIA

®OH/J OONEHOYHBIX CPEJCTB
no nucuuruinHe «KoMnploTepHOe MOJIETUPOBAHKE B IPUOOPOCTPOCHUM)
Hanpasiaenue noarorosku 12.03.01 IIpudopocrpoenue
npopuib «AKyCTUUECKHE TPUOOPHI U CUCTEMbBD)
®dopMa NOATOTOBKH OYHAA

BaaauBocTok
2019



MMacnopt ®OC

3anonusiercss B cooTBeTcTBUM C [lonoskeHneM o (oHIAX OIEHOYHBIX CPENCTB
00pa3oBaTeNibHBIX TMPOTPaMM  BBICIIETO 00pa3oBaHMs — Tporpamm OakanaBpHaTa,
creuyamrera, Marutparypsl JIBOY, yTBepkIeHHbIM MpHKa3oM pektopa oT 12.05.2015
Ne12-3-850.

Koa u ¢popmysiupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHIHH

OIIK-2 OCHOBHBIE MH()OpMAIIMOHHBIE, KOMITBIOTEPHBIC U
CrocoOHOCTh 3uaet CETEBBIE TEXHOJIOTHU
OCYIIECTBJIATD IIOHCK, UCIIONIB30BaTh  KOMIBIOTEPHYIO TEXHUKY IS
XpaHeHue, 00paboTKy [IOMCKa, XpaHEeHWsi, o00pabOTKH W aHajIM3a
anamn3  wHGopMammm  H3 | YMECT UHGOPMALMK W3 Pa3IMYHBIX MCTOYHHUKOB U 0a3
pasIMYHBIX MCTOYHUKOB M NAHEEX
0a3 JaHHBIX, IPEJCTABIATH
ee B TpebyemoMm ¢opmare ¢
MCHOJIP30BAHICM HaBBIKAMM  aHalu3a IOCTaBJIEHHOW  3ajauu
HH(pOPMALHOHHBIX, Braneer Hccaea0BaHui B 00J1aCTH TPUOOPOCTPOCHUS
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOT U1
OTIK-9 3HaeT METO/bI  XpaHEHus, O00pabOTKH, Iepeaauyn
CII0COBHOCTE BIAIETH urpOpMaIyH, THIIOBBIE pPOrpaMMHEIE
METOIaMU NPOJXYKTHI, OPHEHTHPOBAHHbIE HA  pELICHUE
HHGbOPMAITHOHHBIX HAy4HBIX, IIPOEKTHHIX W TEXHOJOTHYECKHX 3a/1a4
TEXHOJIOTHIA, co0JI01aTh HalpaBJICHUA
OCHOBHBIE TpeGoBanus | Ymeer UCIIONB30BaTh  KOMIBIOTEPHYIO TEXHUKY IS
MH(OPMALMOHHOM PEIIEHUS MHKEHEPHBIX 3a/1a4
6e30MacHOCTH, B TOM HHCTC | Braneer HaBBIKAMHU PabOThI C IPOrPAMMHBIMHU CPEICTBAMH
SalllUTEl  TOCYNapCTBCHHON yOpaBi€HHUs AKCICPUMEHTOM U 00paboTKO#
TalHbI NAHEEX
[K-2 3HaeT OCHOBBI MAaTEMATHUYECKOIO MPOrPAMMHUPOBAHHUS B
[OTOBHOCTB K HPOrPaMMHBIX MAKETaX
MaTeMaTmaecromMy Vmeer pabotarb ¢  NPOrPaAMMHBIMH  CPEICTBAMH
MOZEIUPOBAHUIO MaTeMaTHYeCKOro pOrpaMMHUPOBAHUS u
TMPOLECCOB M 0OBEKTOB ABTOMAaTHU3UPOBAHHOTO ITPOEKTHPOBAHHMS
npuOOPOCTPOEHUSI U HX
UCCIENOBAHUI0 Ha  0Oase Braneer
CTaHJapTHEIX MAKETOB
ABTOMATH3MPOBAHHOTO HaBBIKAMHU Pa0OTHI C MPOrPAMMHEIMU CPEICTBAMU
IPOEKTHPOBAHUS - MaTeMaTHYeCKOro IPOrPaMMHUPOBAHMS u
CAMOCTOSTETLHO ABTOMATH3HPOBAHHOTO TIPOEKTUPOBAHHS
pa3paboTaHHBIX
HPOrpaMMHBIX MTPOIYKTOB




Ne KoHnTtponmpyemslie OneHouyHble cpeAcTBa -
n/m Moxayu/ pasgensl /| Kombl u atambl  GopMupoBaHUS | HAMMEHOBAHUE
TE€MbI JUCLIUIIIUHBL KOMIIETEHIIU I TEKYLIUI IIPOMEKYTOY
KOHTPOJIb Hasi
aTTeCTaIus
1 BBenenue B | CrtocoOHOCTE 3Haer Y cTHERIN Bomnpoc Ne 1
MO/ICJIMPOBAHUE OCYIIECTBJISITh TOUCK, onpoc (YO- | B
XpaHeHue, 00paboTKy 1) [Tpunoxxenn
u aHanu3 u?2
nHpopmauu u3
PAsIIHHAHbIX YmMmeer YcerHbii Bonpoc Ne 2
HUCTOYHUKOB U  0a3
omnpoc (YO- | B
AaHHBIX, 1) [Tpunoxxenu
MPEICTaBIsATh €€ B -
TpebyemoM (opmarte
C  HCIOJb30BaHHEM
MH(OPMAIMOHHEIX, Bnageer | YcrHbli Bomnpoc Ne 3
KOMITBIOTEPHBIX u ompoc (YO- | B
CETEBBIX TEXHOJIOTUI 1) Hpunoxenn
(OIIK-2) u2
2 Bsenenue B | CrtocoOHOCTE BiIANETh | 3HAET YcrabI Bormpoc Ne 4
MOJIeTTUPOBAHUE METOJIaMU omnpoc (YO- | B
MH(OPMALIMOHHBIX 1) IIpunoxenn
TEXHOJIOTHH, u?2
co0roAaTh OCHOBHBIE
TpeOoBaHU
MH(POPMAITUOHHOMN Ywmeer YCTHBIN Bompoc Ne 5
0€30IacHOCTH, B TOM ompoc (YO- | B
qUCIIe 3alUTHI 1) [Ipunoxenu
roCyJapCTBEHHOMN u?2
taitnel (OITK-9)
Bnaneer | YcrabIit Bomnpoc Ne 6-
omnpoc (YO- |7 B
1) [Tpunoxenu
u?2
3 IIporpammusie I'otoBHOCTB K | 3HaeT YcTHBII Bomnpoc Ne 8-
CpeacTBa JUIsL | MAaTEMAaTHYECKOMY ompoc (YO- | 24 B
MOJICIIUPOBAHUSA MOJEJIUPOBAHUIO 1) [Ipunoxenu
MPOIIECCOB u u?2
00BEKTOB
npubopocTpocHms 1 Ywmeer Y CTHBIH Bomnpoc Ne 8-
UX MCCIEIOBAHUIO Ha onpoc (YO- | 24 B
Oase CTaHJAPTHBIX 1) Tpunoskens
MaKEeTOB .
aBTOMATHU3HPOBAHHOT




0 TpoekThupoBaHus u | Brmameer | YcTHBIM Bompoc Ne 8-
CaMOCTOSITEIILHO ompoc (YO- | 24 B
pa3paboTaHHBIX 1) [Tpunoxxenn
IPOTPaMMHBIX u?2
npoaykros (ITK-2)
Koan Jrtanbl GOpMHPOBAHUA Kpurepun Iokazartenu
¢popmysupoBka KOMIIETeHI[UH
KOMIeTEeHIHH
Cnoco6HOCTD 3Haer OcHOBHbIE 3naer  ocHOBHBIC | ClIOCOOHOCTH
OCYIIECTBISTh nH(pOpMalIMOHHbIE, nH(pOpMallMOHHBIE, | Ha3BaTh
MOUCK, XpaHEHHE, KOMITbIOTEPHBIC U | KOMIIBIOTEPHBIE U | OCHOBHBIE
00paboTKy u CETEeBBIC TEXHOJIOTHH | CETEBbHIE nH(OPMALIUOHH
aHaIn3 TEXHOJIOTHH bIC,
uHpopManuu U3 KOMITbIOTEPHBIC
Pa3IMYHBIX u CETEBbIC
HCTOYHUKOB U 6a3 TEXHOJIOTUU
JAHHBIX, Ymeer UCIIOJIH30BATh Ywmeer Cnoco6HOCTh
MIPEJICTaBIATh €€ KOMITBIOTEPHYIO KOMITBIOTEPHYIO UCIIOJIb30BATh
B TpeOyemMoM TEXHHUKY JUIS TOUCKA, | TEXHUKY JUISL | KOMITBEOTEPHYIO
dbopmare c XpaHeHusi, 00pabOTKH | MOUCKA, XPAHEHUs, | TEXHUKY TUIS
HCII0JIb30BAHUEM u aHayinza | 00paboTKu U | TIOHCKa,
UH(OPMAaLIMOHHBI uH(popManuu U3 | aHanmm3a XpaHeHus,
X, pa3INYHBIX uHpopManuu U3 | 00paboTKU u
KOMITBIOTEPHBIX U UCTOYHUKOB U 0a3 | pa3mu4HbIX aHanm3a
CETEBBIX JTAaHHBIX HUCTOYHHKOB M 0a3 | uHpopMaluu U3
TEXHOJIOTHIT JTAHHBIX pa3IMYHBIX
(OIIK-2) UCTOYHHKOB U
0a3 JaHHBIX
Bnaneer | HaBpikamMu  ananmsa | Biageer HaBoikamu | CriocoOHOCTE
MOCTABIICHHOW 3aJauM | aHaIu3a aHanm3a
HUCCIeN0BaHuN B | IOCTaBJIECHHON IIOCTaBJICHHOU
obnactu 3aa4n 3a/1aun
pUOOPOCTPOEHUS WCCIICIOBAHUN B | UCCIICIOBAHUN B
obnactu obmactu
MPUOOPOCTPOEHUST | MPUOOPOCTPOCHU
s
Croco0OHOCTE 3Haer METOJIBI XpaHeHus, | 3HaeT  ocHOBHbBIE | CITOCOOHOCTH
BJIAJIETh 00paboTKH, Tepenadyu | THIIOBLIE Ha3BaTh
MeTOJaMHt nHpopmanuu, porpaMMHBIE OCHOBHBIE
MH(OPMALIOHHBI TUTIOBBIC MIPOYKTHI, TUTIOBBIC
X  TEXHOJIOTHH, MporpamMMHBIE OPUEHTUPOBAHHBIC | MPOTPaAMMHBIC
coOroaaTh MPOJIYKTHI, Ha pelieHre | MpoayKTHl,
OCHOBHBIE OPUEHTHPOBAHHBIE HA | HAYYHBIX, OpPUEHTUPOBAHH
TpeOOBaHUS pellleHne  HAy4YHBIX, | IPOEKTHBIX U | b€ Ha peIICHHE
MH(OPMALIMOHHO MPOEKTHBIX U | TEXHOJIOTMYECKUX | Hay4HBIX,
it Oe3omacHOCTH, TEXHOJIOTHYECKUX 3aJ1a4 HAIIPABJICHUS | MPOCKTHBIX u
B TOM  4HCIE 3aJ1a4 HaIlpaBJICHUS TEXHOJIOTUYECKH
3aIUTHI X 3a/a4




rocyJIapCTBEHHOM HaIpaBJICHUS
taiasl (OITK-9) VYmeer HCIIOJIb30BaTh Vmeer CnocoOHOCTh
KOMITHIOTEPHYIO HCIIO/IL30BAaTh HCIIOIL30BaTh
TEXHHKY ISl PEHICHHSI | KOMIIBIOTEPHYIO KOMITBIOTEPHYIO
WH)KEHEPHBIX 3aJ1a4 TEXHUKY JUTSL | TEXHUKY IS
perieHus pelieHus
WH)KEHEPHBIX 33J1a4 | HH)KCHEPHBIX
3aJa4
Bnaneer | HaBeikamu pabGotel ¢ | Biageer metomamu | CriocoOHOCTB
POrPaMMHBIMH WH(OPMAIMOHHBIX | HCIIOH30BATh
cpencTBamMu TEXHOIOT UM, METOBI
yIpaBiIeHUS co0mo1aTh MH(POPMAIMOHH
AKCIIEPUMEHTOM M | OCHOBHEBIE BIX TEXHOJIOTUH
00paboTKOIl aHHBIX | TpeOOBaHUs
HH(}pOpMaAITMOHHOM
0e30macHOCTH
TI'oToBHOCTH K | 3HaeT OCHOBEBI 3Haer  ocHoBHBIE | CIOCOOHOCTD
MaTeMaTU4eCKOM MaTEeMaTHYECKOIO IMaKEThI Ha3BaTh
y MPOrpaMMHUPOBAHUS B | MAaTEMATHYECKOTO | OCHOBHBIC
MOJICIIUPOBAHUIO MIPOrpaMMHBIX MPOrPaMMHUPOBAHU | TAKETHI
MPOIIECCOB u MmaKkeTax s B IPOTrPaMMHBIX | MAaTEMaTHYECKOT
00BEKTOB IaKeTax 0
MPUOOPOCTPOCHU IporpaMMHpoOBa
P 51 150, HUSA B
HCCIEI0BAHUIO Ha MIPOrpaMMHBIX
0aze ImaKeTax
CTaHIAPTHBIX VYmeer PaGoTaTh c | Ymeer CrocoOHOCTh
IMaKeTOB IPOTPaMMHBIMH KOMITBIOTEPHYIO paboThI c
aBTOMATHU3HPOBAH CpeICcTBaMuU TEXHHUKY JUIS | IPOTPaMMHBIMU
HOT'O MaTEeMaTHYECKOIO pabora C | cpeacTBaMu
MIPOEKTUPOBAHUS MPOrPaMMHUPOBAHUS U | POTPAMMHBIMU MaTeMaTH4eCKOT
51 ABTOMATHU3UPOBAHHOT | CPEJCTBAMHU 0
CaMOCTOSTEIHHO 0 MPOEKTUPOBAHUS MaTEMaTHYeCKOTO | MPOrpaMMHpPOBa
pa3pabOTaHHBIX MPOrPaMMHUPOBAHH | HUS
MIPOrPaMMHBIX i u
npoaykros  (ITK- aBTOMAaTU3HPOBAaHH
2) oro
MIPOCKTUPOBAHUS
Brnaneer | HaBeikamu pabGotel c | Biageer HaBbikamu | CriocoOHOCTH
MPOrPaMMHBIMH paboTsI ¢ | paboThI c
cpencTBamMu MIPOTPaMMHBIMH MIPOTPaMMHBIMH
MaTeMaTHYCCKOro CpeICcTBaMU cpelncTBaMu
MPOTrpaMMHUPOBAHUS M | MATEMATHIECKOTO | MaTeMaTUYECKOT
ABTOMATU3UPOBAHHOT | MPOTPAMMHPOBAHU | O
0 MPOEKTHPOBAHUS i U | MpOTpaMMHPOBA
aBTOMATHU3MPOBAHH | HUA
oro

MMPOCKTUPOBAHUA




MeToanuyeckue peKoMeHIaluu, ONpeessiioniue Npouexypbl OlleHUBAHUSA

PE3YJIbTATOB OCBOCHUA NUCIHUIIJIUHBI

Texkymasi arrecranus CTyAeHTOB. Tekyias arrectanus CTYJIECHTOB IO
JUCHUIUIMHE MPOBOJUTCA B COOTBETCTBUU C JIOKAJIbHBIMH HOPMATHUBHBIMHU aKTaMU
JIBOY wu sBiseTcs 00s3aTeIbHOM.

Tekymiast arrectanus Mo AUCHMIUIMHE MPOBOAUTCS B (GOpME KOHTPOIBHBIX
MEPOTIPUATHNA (TECTHI, TMPAKTUYCCKUE 3aJaHUS) MO OICHUBAHUIO (PAKTUICCKUX
pe3ynbTaTOB O0YyUEHHUSI CTYACHTOB M OCYIIIECTBIIACTCS BEAYIIIUM MIPENO/1aBaTeIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:

- y4yeOHasg JUCHUIUIMHA (AKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMIAEMOCTh BCEX BUIOB 3aHATUU IO
aTTECTyEeMOM JUCHUILINHE);

- CTENEHb YCBOCHUS TEOPETHUYECKUX 3HAHUN (aKTUBHOCTH B XOJE
OOCYXXJIEHU MaTepHalioB JIEKIUH, aKTUBHOE YyYacTHE€ B JHCKYCCHSIX C
apryMeHTaMHu W3 JOMOJHUTEIbHBIX WCTOYHUKOB, BHUMATEIBHOCTh, CIIOCOOHOCTH
3a/laBaTh BCTPEUHBIE BOMPOCHI B paMKaX JUCKYCCHUU WM OOCYXICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMU MaTepUaJIaMH );

- YPOBEHb OBJIQJICHUS] MPAKTUYECKUMH YMEHHUSMH W HaBBIKAMHU IO BCEM
BUJIaM y4eOHOW paboThl (OmMpeaensercs Mo pe3ysibTaraM KOHTPOJIBHBIX padorT,
MPAKTUYECKUX 3aHSTUN, OTBETOB HA TE€CTHI);

- pe3ynbTaThl CaMOCTOSITENIBHONW pPaOOThl (3alaHus U KPUTEPUU OILICHKHU
pa3merensl B [Tpunoxenun 1).

IIpomesxkyTouHasi arrectamus cTyaeHTOB. [IpoMexxyTouHas arrectarus
CTYICHTOB IO JUCUMIUIMHE TMPOBOAUTCS B COOTBETCTBUU C JIOKaJbHBIMU
HOpMaTUBHBIMU akTamu JIBOVY u sBasercs 00s13aTeIbHOM.

Bua npomeskyTouHoii aTrrecTalmuM — YCTHBIH ompoc B dopme
cobecenoBaHusl.

Kparkas xapakrepucTuka npoueAypbl NPHUMEHEHUS HCIOJIb3yeMOro

OILIECHOYHOT0 cpeAcTBa. B pe3ynbTaTe mnocemieHus JEKIHi, J1a00paTOpHBIX



3aHATHM CTYJIEHT TMOCJIEA0BATEIbHO OCBAMBAET MAaTE€pPUANIBl JUCUUIUIMHBI U
M3y4aeT OTBETHl HA BOMNPOCHI K 3K3aMEHY, NPEACTABJICHHBIE B CTPYKTYPHOM
anemente DPOC. Kpurepun OLEHKM CTyJE€HTa Ha HK3aMEHE NPEACTABJICHBI B
ctpyktypHoMm sneMmente @OOC. Kputepun OLEHKHM TEKyled arTecTaluu

MPEICTaBICHbI B CTPYKTYpHOM 3ieMenTe POC.

OneHo4vHbIe cpeacrea aJjas HpOMe)l(yTOqHOﬁ arTrecranmmmu

TunoBble KOHTPOJIbHbIE BONMPOCHI

Omnpenenenue mporecca MOASIUPOBAHHSL.

OmnpeneneHre NOHITUS «MOJEIbY.

Kakue BUIbI MOJCIMPOBAHUS U MOJIETIEH BBI 3HAETE.

KaxoBbl 11e11 MOIETMPOBAHUSL.

B kakxoMm BHJie MOKET OBITh MPEACTABIEHA MATEMATUYECKAsi MOJIENb.
[lepeuncnure sTambl pa3pabOTKH MaTeMaTHIYECKONH MOJIEIH 0OBEKTA.
Kak onpenensieTcst aleKBaTHOCTh MOJIEIH.

Mathematica: pemaemsbie 3aj1aun, 00J1aCTh UCIIOJIHL30BAHMUS.

© © N o o~ w D E

Matlab: pemaemblie 3a1auu, 001aCTh HCTIOIb30BAHMS.

=
o

. Maple: pemaembie 3a1a4u, 00J1aCTh UCTIOIH30BaAHUS.

[HEN
[HEN

. Mathcad: pemaemsie 3agaun, 0071aCTh UCIIOIB30BaAHUS.

R
N

. Simulink: Ha3znauenne u npuMeHeHHE.

=
w

. Co3nanue mojienu B cpene Simulink.

H
~

. OroGpaxaromue 0j0ku B cpeae Simulink.

=
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. bubnmmoTtexu cpenpr Simulink.

=
»

. MultiSim: Bo3MOXHOCTH, Ha3HaUYeHHUE, chepa MPUMEHEHUS.

|
\l

. [Iporpammel, BXopsmue B coctaB makera MultiSim.

=
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. Proteus: Bo3aMoOxHOCTH, Ha3HAYeHHE, cpepa MpUMEHEHHS.

[N
O

. AutoCAD: B0O3MOXXHOCTH, Ha3HaueHUE, chepa NPUMEHEHUS.

N
o

. P-CAD: Bo3MOXHOCTH, Ha3Ha4YCHHE, C(hepa MPUMEHEHUS.

N
[N

. [Iporpammel, Bxoasimue B coctaB naketa P-CAD.



22. Altium Designer: BO3MOXKHOCTH, Ha3HaYeHUE, chepa MPUMEHCHHUS.
23. KOMITAC-3D: BO3MOXXHOCTH, Ha3HAYCHHE, chepa MpUMEHEHUS.

24. IIporpammel, BXoasimue B coctaB rmakera KOMITAC-3D.

Bonpocsl k 3k3aMeny (3auerty)

p—

. [laiiTe onpeaenenne npoiecca MOACIMPOBAHUS.
. PackpoiTte OHSITHE «MOJEIIbY.
. Kakue Buap1 MOi€TMPOBaHNS U MOJIEJIEN BBl 3HAETE.

. KakoBsbl eI MOACINPOBAHUS.

2

3

4

5. Kakoit npuHIMM JIEKUT B OCHOBE (PU3NYECKOTO MOJICITUPOBAHUS.

6. Kakol MpUHIMUII IEKUT B OCHOBE MAaTEMaTUYECKOTO MOAECITUPOBAHMUSI.

7. B xakoM BHJie MOKET OBITh MpeJIcTaBlIeHa (PU3UUECKasi MOJIECIIb.

8. OCHOBHBIE IOCTOMHCTBA M HEJIOCTATKU (DU3UYECKOTO MOJICTUPOBAHHUSI.

9. JlocTOMHCTBA M HEIOCTATKA MAaTEMaTUYECKOTO MOJICIIMPOBAHMUSL.

10. Kakue knaccuukanmoHHbIE MTPU3HAKKH WCIIOJIB3YIOTCS Ui BBIICICHUS
OTAEJBHBIX KJIACCOB MATEMATHYECKUX MOJEIIEH.

11. Tlepeuncnute 3Tanbl pa3pabOTKH MATEMAaTHYECKON MOJIEIH 00BEKTA.

12. HazoBute rpymnmbl METOJIOB COCTABIICHUSI MATEMAaTUYECKUX MOJENEH.

13.  Kakme  ocobenHocTu  (OpMadbHBIX  METOAOB  IMOCTPOCHHS
MaTeMaTUYECKUX MOJIETICH BbI 3HAETE.

14. ITousTe afeKBaTHOCTHA MOJIEIIN.

15. Onpenenenrie aA€KBaTHOCTH MAaTEMATUYECKOW MOJIEIH.

16. CymHOCTh METOAAa AaHAJIOTHH TpPH  HUCCIENOBaHUM (PUBHMUECKHX
MPOIIECCOB B MPUOOPOCTPOEHUHU ITyTEM MAaTEMATUUECKOTO MOJICITUPOBAHUS.

17. TIlporpammubiii maker Mathematica. KpaTkas xapakrepucTtuka.
[TpunIumer padoThl. O6IACTH UCTIOIH30BAHUS.

18. IIporpammusbiii maker Matlab. Kparkas xapaxrtepuctuxa. [TpuHIMIbI

paboTel. OGIaCTh UCTIOJIH30BAHUSI.



19. IIporpammubiii maker Maple. Kpatkas xapaktepucTHka.
paboTsl. O0IACTh UCTIOIB30BAHUS.

20. IIporpammusiii maker Mathcad. KpaTkast xapakrepucTHuka.
paboTsl. O0IACTh UCTIOJIBb30BAHUS.

21. Ilporpammusiii maketr Simulink. Kpatkas xapakrepucrtuka.
pabotbl. O6IaCTh UCIIOTB30BAHUA.

22. Iporpammusiii maket MultiSim. Kpatkast xapakrepucrtuka.
pabotbl. O6IACTh UCIIOIB30BAHUA.

23.  Ilporpammubiii  maker  Electronics =~ Workbench.
xapakrepuctuka. [Ipuaiuns padoTel. O01acTh UCHIOJIB30BAHUS.

24. Tlporpammusiii maket Proteus. KpaTkas xapakrepucTtuka.
paboThl. OGIACTh UCTIOIB30BAHUSI.

25. Tlporpammusbiii maket PSpice. Kparkas xapakTtepucTuka.
pabotbl. O6IACTh UCIIOTB30BAHUA.

26. IIporpammusiii naker LabVIEW. Kparkas xapakrepucrtuka.

paboTel. O0IaCTh UCTIOIBb30BAHUS.

[IpuHUHNBI

[TpuHLIMIIBI

[TpuHLIMTIBL

[TpuHIUTIBL

Kparkas

[TpuHIUBI

[TpuHLIMIIBL

[TpuHIUTIBI

27. llouck U HCTOYHMKKM HH(OpMaUUMU B 00JaCTH MOJEIMPOBAHUS B

npubopocTpoeHUH B ceTu MHTEepHET.
28. Ilporpammubiii naket P-CAD. Kparkas xapakTepuUCTHKA.

paboThl. OGIACTh UCTIOIB30BAHUSI.

[TpuHLIUTIBL

29. IIporpammubiii maker Altium Designer. Kpatkas xapakrepucrtuka.

[Tpununel padoTel. O0IACTH UCIIOIB30BAHUS.

30. IIporpammusiii maker KOMIIAC-3D. Kparkas XapakTepuCTHKA.

[TpunIMTEl padoThl. O6IACTH UCTIOIH30BAHUS.

Kpurepuu un nokasaresin, He00X0AUMBbIe 1JIS OLEHKH 3HAHW, YMEHUI,

HABBIKOB U XapaKTepusymwoiue 3Tanbl GopMupoBaHUs KOMIIETEHIIUI B

npoiiecce 0OCBOEHNsI 00pa30BaTeIbLHON MPOrPaMMBI

Onenka 3auyera/ | TpeGoBaHusi K cGOPMHPOBAHHBIM KOMIIETCHIUSM
IK3aMeHa




«3a4menoy / «OMIUYHO»

OmneHka «OTJIIMYHOY» BBICTABIIACTCS CTYACHTY, €CIIM OH IIyOOKO M
IPOYHO YCBOWJI TIPOTPaMMHBIA MaTepual, HCYEpPIbIBAIONIE,
MIOCJICZIOBATENIBHO, YE€TKO W JIOTUYECKH CTPOMHO €ro M3iaraer,
yMEeT TECHO YBS3bIBaTh TEOPUIO C MPAKTHKOH, CBOOOIHO
CrpaBisieTcss € 3afadaMd, BOIPOCAMH U JAPYTUMH BHJIAMH
NPUMEHEHHS 3HAHUH, MPUYEM HE 3aTPYJHIETCS C OTBETOM IIPH
BUJION3MEHEHNU 3aJlaHWi, HCIONB3YeT B OTBETE Marepuall
MOHOTpauyecKor JIUTepaTypbl, MPaBUIBHO OOOCHOBBIBAET
HPUHSITOE PEIICHHE.

«3aumenoy/ «xopouto»

Onenka «XO0pOoI1I0» BBICTABIACTCA CTYACHTY, €CJIIM OH TBECPIO
3HACT Marcpuaja, IrpaMOTHO M IO CYHICCTBY H3Jjaract <€ro, HE
J0IIyCKas CYIICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIpOC,
MMpaBUJIbHO NPUMCHACT TCOPCTUUCCKHUEC ITOJIOKCHUSA NIPpU pCIICHUN
MMPAaKTUYCCKUX BOIIPOCOB M 3ajia4, BJIAACCT H606X0)II/IMBIMI/I
HaBbIKaMU U IIPUEMaMU UX BBIITOJIHCHUS.

«3AUMeEHOo» /
«YO0BIEMBOPUNMENLHON

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH
HMECT 3HAHUA TOJIBKO OCHOBHOI'O MaT€puajia, HO HEC YCBOUJI €To
neTaneﬁ, A0IMYyCKAa€T HCETOYHOCTHU, HCEAOCTATOYHO IIPaBHUJIbHBIC
q)OpMy.]'II/IpOBKI/I, HapYIICHUA JIOTHYECKOU IIOCJIICJOBATCIbHOCTH B
H3JI0KCHUU ImporpaMMHOro marcpualia, HUCIIBITBIBACT
3aTPpYAHCHUS IIPU BBIITOJIHCHUHU IMPAKTHUYCCKUX pa60T.

«He 3a4meHo» /
«Hey0061emeopuUmMenbHO
»

OneHka  «HEYJIOBJIETBOPUTEIBHO»  BBICTABISIETCS  CTYACHTY,
KOTOpbIi HE 3HAeT 3HAYUTEeNbHOM 4YacTd MPOrpaMMHOIO
MaTepuaia, JOMYCKaeT CYIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C
OOJIBLIIMMU 3aTPYAHEHUSIMH BBIIOJHIET MPAaKTUYECKHE pPaOOTHI.
Kak mpaBuio, oOLEHKa «HEYAOBIETBOPUTEIBHO»  CTaBUTCS
CTYAEHTaM, KOTOpble HE MOTYT IMpOJOKUTh oOyueHHe Oe3
JIOTIOTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIECH TUCIUILINHE.




