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AHHOTAIUSA TUCHUIIINHBI

«MopaenupoBanue NpudOPOB M CHCTEM)

HucuunnuHa «MojenupoBaHue mpuOOpOB M CUCTEM» IMpEeAHa3HAueHa s
CTyJeHTOB HampapieHus noarotoBku 12.03.01 «IIpubopoctpoenue», mpoduib
MOJATOTOBKU «AKYCTHYECKHE MPUOOPHI U CUCTEMbI», BXOJUT B YUCIO JUCHUILINH
BbIOOpa 0a30BOM YacTH MaTEeMAaTHMYECKOTO M EeCTECTBEHHOHAYYHOTO IIHMKJIA
(b1.B.02).

JlucuunnrHa peanusyercs Ha 1-M 1 2-M Kypce BO 2-M U 3-M CEMECTpE.

OO0miasi TpyJO0EMKOCTh OCBOCHHS JAMCHUIUIMHBI COCTABISAET 7 3a4€THBIX
enuHuIl, (252 4daca). Y4eOHBIM IUIAaHOM MPEIYCMOTPEHBI JICKITMOHHBIC 3aHSITHS
(18/18 gacon), mpakruueckue 3anstus (18/18 wacos), maboparopusie padoThr (18
4acoB), camocTosiTenbHas padota cryaeHToB (81 yac), konTposns (54/274ac). B 3
ceMecTpe NpeaycMOTpeHa KypcoBas pabora. OneHka pe3yJbTaToB OOYy4YEHUS:
DK3aMEH BO 2 U 3 ceMecTpax.

JIJist OCBOGHMSI JUCHUIUIMHBI CTYJIEHT JTOJDKEH MMETh 3HAHHS B TIpeeax
Kypca «HbOpMaMOHHBIE 1 KOMIBIOTEPHBIC TEXHOJIOTHH B MPUOOPOCTPOCHUN,
MaTeMaTHUKHU U (PU3UKH, HAUePTATEIHbHOU T€OMETPHUHU.

Henan: nomydenre 3HaHUN B 00J1aCTU TEXHUYECKUX, 0a30BBIX M MPUKIIAIHBIX
MIPOTPAMMHBIX CPEICTB, MH(POPMAITMOHHBIX CHUCTEM, SI3BIKOB MPOTPaAMMHUPOBAHUS
BBICOKOTO YPOBHS, HEOOXOAUMBIX TIPU MPOSKTUPOBAHUH, B TEXHUUECKHUX pacyeTax,
pu 0pOPMIICHUH JOKYMEHTAIUH.

3agayu: npuoOpeTeHUE CTYJIEHTaMH OCHOBHBIX 3HAHUM 00 YCTpOMCTBE
MEPCOHAILHOTO KOMITBIOTEPA, KOMIIBIOTEPHBIX MpOrpaMMax OOIIEro Ha3HAUYCHUS U
CTEIUATM3UPOBAHHBIX KOMITBIOTEPHBIX IMPOTPaMMax.

B pesynpraTe uW3ydeHWs JaHHOM AWCIUIUIMHBL Yy  OOYYarOIIMXCS

dbopmupyIOTCA chaeayomue npopecCuoOHATbHBIE KOMITETSHIIUN:

Kon wu  ¢opmyanposka | tansl GopMHPOBAHMA KOMIIETCHIMH
KOMIIETeHIIUH

K-2 3Haer OCHOBHBIC THITBI MaTEMaTHYECKHUX MOJICIICH,




- TOTOBHOCTBIO K

HCIIOJIB3YEMBIX IJIA PA3JIMYHBIX ACIICKTOB U

MaTeMaTHYECKOMY YPOBHEM nprbOpoB u CHCTEM,
MOJICIMPOBAHMIO ITPOLECCOB MaTEMAaTHYECKYI0 IIOCTAHOBKY M  METObI
u 00BEKTOB ABTOMATM3MPOBAHHOIO  pEIICHHS  3a1ad4
npuOOpPOCTPOCHHUST U HX (YHKIMOHAILHOTO M KOHCTPYKTOPCKOTO
UCCIENOBAaHUIO Ha  0ase CHHTE3a, aHalu3a NPOIECCOB  Pa3IMYHOM
CTaHJapTHBIX [IAKETOB ¢usuueckoii mpupoxsl B npubopax U
ABTOMATH3HPOBAHHOIO ONTUMHU3ALUH KOHCTPYKIIMHI

HPOCKTUPOBAHUA " OCYILECTBIJIATH MAT€MaTHYECKYIO IIOCTAHOBKY
CaMOCTOATCIIBHO THIIOBLIX 3a1a4 M BEIOMpaTh >()(EKTUBHEIE
pa3pabOTaHHBIX

MCTOABI KW CpPCACTBAa ABTOMATU3WPOBAHHOI'O

HPOTPaMMHBIX MPOYKTOB CHHTE3a W aHalnu3a KOHCTPYKIHUH MPHOOPOB,

VYwmeer
BBIIOJIHATE  IIPOEKTHBIE  MPOLENYpBl  C
HACIIOJIb30BAHUEM COBPEMEHHBIX
IIPOrpaMMHBIX KOMILIEKCOB
ABTOMAaTHU3UPOBAHHOTO MMPOCKTUPOBAHUS
HaBbIKaMHU HpI/IMeHeHI/ISI COBpCMeHHLIX
CPEJICTB U KOMILJIEKCOB aBTOMAaTU3HPOBAHHOTO
Bnaneer
HpOCKTI/IpOBaHI/ISI JJIs1 MO[[GJII/IpOBaHI/IFI

Pa3IMYHBIX XapaKTEPUCTUK MPUOOPOB

Jlist opMHpOBaHU BhINIEYKa3aHHBIX KOMIIETEHIIMI B paMKaX JUCHUILIIUHBI
«KomnprOTepHBIE TEXHOJOTMM B HAayKe U IPOU3BOJACTBE» IPUMEHSIOTCS
CJIEIYIOLIME METO/Ibl aKTUBHOTO0/ HHTEPAKTUBHOIO OOYUYEHHUS:

e «Kpyruslii crom;

e Jluckyccus.

|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTHU KYPCA
(18 uac.)

Pa3znen 1. BBenenne B MojestupoBanue (4 yac.)

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

Onpenenenusa mpouecca mouaenupoBanus. OnpeneneHue Monaenu. Buabl
MOJICTUPOBaHUs: (pu3znueckoe (onmpeacicHue, MpUMEHEHNEe, TTPUHITNIL, JICKAITUN B
OCHOBE JJAHHOT'O BHUJA MOJEIUPOBAHUS, HEOOXOAUMBIC YCIOBUS ISl TPUMEHECHUS
JJAHHOTO BHUJIa MOJICTUPOBAHUS, KPUTEpPUU Moao0us: yucio HpoTOHA, 4YHCIIO
PentHonpaca, uucno Hyccenpra, AOCTOMHCTBA M OrpaHUYEHUs JAHHOTO BHUJA
MOJICTIUPOBAaHUs), HUMUTAIIMOHHOE MOJICIMPOBAHUE

(ompeneneHue, yCIOBUS



pUMEHEHUs, TpeOOBaHUs K MOJIENU Tpoliecca GyHKIIMOHUPOBAHUS CUCTEMBI WIIH
oobekTa). Llenu monenupoBanus. KoMmmbeiorepHoe MoieMpoBaHue: OMpe/esICHNE,
NPUMEHEHHE, aHAMTHYEeCKOEe M MMHTAIMOHHOE MOJICTHMPOBAHKUE, BO3MOYKHOCTH
JAHHOTO  BUJA  MOJICTUPOBAHMS,  OCHOBHBIE  JTalmbl  KOMITBIOTEPHOTO
MOJICTTUPOBAHUS, H3BECTHBIC AITOPUTMBI KOMITBIOTEPHOT'O MOICTTUPOBAHUSI.
MonenupoBanie B TpUOOPOCTPOCHHU: POJb MOJENCH B mpolecce
pa3paboTKu TIPHOOPOB, MPUMEPHI MCIOIL30BAHMS MOJEIEH B MPUOOPOCTPOCHUHU
(MOZEINb AIIEKTPUIECKUX MPOIECCOB B CXEME, MOJIEh IMeYaTHOMN TIIATHI), IEPEXO/]
oT (MBUYECKUX MOJCNICH K MaTeMaTHIeCKUM, HH(HOPMAITMOHHAST MOJIENh TTpHUOOopa
(cocTaBHBIC YaCTH, CBS3U MEXIY HHMH). DKCIIEPUMCHTAJILHBIC MCCIICIOBAHUS B
MOJICIMPOBAHUU: ONPEICTICHUE U ATalbl KOMIBIOTEPHOTO ASKCIIEPUMEHTA, IIJIaH
DKCIIEPUMEHTA, TPOBEPKA MPABWIBHOCTH ITOCTPOCHHUS MOJEITH C TOMOIIBIO
TECTOBBIX JIaHHBIX, MPOBEJICHUE DKCIEPUMEHTA, aHAJIU3 PEe3yJbTAaTOB, MPUHSATHE

pELICHUN.

Tema 2. MaTemaTH4ecKkoe MoaeJpoBaHue. (2 yac.)

[lonatne Marematudeckoro monenupoBanus. OnpeneneHue. AHAIOTUU
MEXIYy MEXaHWYECKUMH U IJIEKTPUUYECKUMU SBJICHHUSIMU: NPYKUHHBIA MASITHUK U
AIIEKTPUYECKUI  KoJeOaTeNbHbIi KOHTYp, HMX MaTeMaTHYeCKOe OIMCaHUE.
[IpencraBnenne MareMaTM4yecko wmojaenu. JlOCTOMHCTBA W HEIOCTATKU
MaTeMaTHYeCKOro MojenupoBanusd. Knaccudukaius MaTeMaTnyecKux MojeseH :
no (gakTtopy BpeMEHH, MO PEXKUMY pabOThl 00BEKTa, MO BUIY (PYHKIMOHAIBHOU
CBSI3H, dbopmanbHbIe/HePOopMalIbHBIE. Bupr METOJIOB COCTAaBJICHUS
MaTE€MaTUYeCKUX  MOJEJNEH:  DKCIIEPUMEHTAJIbHO-CTATUCTUYECKUE,  IIOHATHE
YEPHOIo SIUKA, aHATUTHYECKHE, KOMOMHUPOBAaHHBIE, JOCTOMHCTBA U HEJIOCTATKU
paccMOTpeHHbIX  MeTrofoB. CoxaepkaHue W 3Talmbl  MaT€MaTHYECKOIO
MOJICJIMPOBaHUs: o00cieoBaHUe OO0BEKTa MOJAEIUPOBAHUSA, COJAEpKATEIbHAs
MOCTAaHOBKA 33/1a4M MOJICIMPOBAHUS, TEXHUUECKOE 3aJJaHUE HA MPOEKTUPOBAHUE U
pa3pabOTKy MOJeNd, KOHIENTyalbHass IOCTAaHOBKA 3aJaud MOJEIMPOBAHUS,

MaTeMaTU4CCKass IIOCTAHOBKA 3aJadn MOACIMPOBAHMUA, OICpaToOp MOJCIIH,



pacIpOCTpaHEHHBIE THUIIBI 3aJad, NPOBEPKH JJIsI KOHTPOJIA IPABUIBHOCTH
MOJyYEHHOM CHCTEMbl MAaTeMAaTUYECKUX COOTHOIICHHUU, BHIOOp M 0OOCHOBaHHE
BbIOOpA METO/A pElICHUs 3a/1auil (AaHAJUTHUUECKUE U aJITOPUTMUYECKUE METOJBI),
peanu3anus MaTeMaTHYeCKOW MOJENIHM B BHAE Nporpammbl s OBM, stansl
npouecca CO3/aHusl IPOrpaMMHOrO OOEcreueHus, MpOBEpKa aJeKBAaTHOCTH
Mozenn (uenu, crnocoObl  BBIIIOJHEHUS IMPOBEPKH, BONPOC O TOYHOCTH
MOJEIUPOBAHUS, IPUYNHBI HEAJICKBATHOCTH MOJIEH, YCTPAHEHUE HEAICKBATHOCTU
MOJENIN, IPAKTHYECKOE MWCIOJIB30BAHUE IIOCTPOCHHOM MOJEIM U  aHAIN3
pe3yabTaToB MojenupoBaHus). OmnpeznereHue aneKBaTHOCTH MAaTEMaTUYECKOU
Mozenu (MOHSATUE aJE€KBATHOCTH MOJIENH, ONpEIEIeHUE aJCKBATHOCTU IyTEM
CPaBHEHM: 3HAYCHUH, IIOJIyYEHHBIX B DKCIIEPUMEHTE U 3HAYEHUM, PACCUUTAHHBIX C

MOMOIIIBIO MOJIENH, (DaKTOPBI, BIUAIONIME HA aJICKBATHOCTU MOJIEIIN).

Pa3znen 2. IIporpammMHble cpeacTBa 1Jia MoaeaupoBanus (14 gac.)

Tema 1. IIporpaMmmuble cpeacTBa IS  MaTeMAaTH4YeCKOI0
MoJeIMpoBaHus (2 yac.)

O630p mporpammbl Mathcad: kpaTkoe omnucanue, cailT TPOTPaMMBbI,
OCHOBHBIE  BO3MOXXHOCTH,  MHGOPMAIIMOHHBIE  PECYpChl,  paCUIUpEHHE
dyukuunonansHocTH A npubopoctpoenust (Electrical Engineering Library -
aJIeKTpoTexXHUYeckas ouommoreka, Mechanical Engineering Library - 6ubanoreka
MaruHocTpoeHus). O630p mporpammbel Mathematica: kpaTkoe omnucaHue, CauT
MpOrpaMMbl, BO3MOXKHOCTH, pacimmpeHus Mathematica mias WCIonp30BaHUS B
monenupoBanun (AceFEM, Analog Insydes, Mathematica Link for LabVIEW,
MathModelica (SystemModeler), SchematicSolver), uH(hOpMaIIMOHHAS
noanepxka. O630p mporpammbel Maple: kpaTtkoe omucaHue, BO3MOXHOCTH, CalT
nporpaMMbl, WHGOPMaNMOHHAs moaiepkKka. CpaBHHTEIbHAS XapaKTePHUCTHKA
MpPOrpaMMHBIX TakeToB. (O3HAKOMIJIGHHWE C TporpaMMHBIM makeTom Mathcad:
omvcanue HHTepdeica: TIaBHOe OKHO, OkHO Resource Center — pabora B
CIIPaBOYHOM CHUCTEME, NPHUMEPHI, TJIaBHOE MEHIO, TaHEId WHCTPYMEHTOB:

«CTaHAapTHas», «(popMaTUpOBaHUE), «MaTeMaTUKa». THUIBI JaHHBIX, CHHTAKCHUC



s3blka maketa Mathcad: ckanspsl, mprcBauBaHUE, PAaHXHUPOBAHHBIE MTEPEMEHHBIE,
TaONMUIBI BBIBOJA, (OpMATHUpOBAaHUE TaOMUI, NPUMEHEHUE pPAHKUPOBAHHBIX
NEPEMEHHBIX, KOMIUIEKCHBIE YHCJIa, BBOJ TEKCTa. BprumcnurenbHble (QyHKLNH,
bynkun moctpoenus rpapukoB maketa Mathcad: ¢opmymnsl, mocTpoeHue
rpauKoB, byHKIMH, MaTpHUILIBL, BEKTOPBHI, MacCCHBHlI, YHUCJICHHOE
nuddepeHIMpOBaHNE U UHTETPUpPOBaHUE, (Daiiabl JAaHHBIX, CUYMTHIBAHUE JTAHHBIX
u3 (aiinos, 3anmuch JaHHBIX B ¢aibl. [Ipumeps MoaeMpoBaHUs SIEKTPUUECKUX
cxeM B Mathcad (pacuer sIeKTpUYECKOM LENM MEPEMEHHOTO TOKAa, pacyeT

NEPEXOAHBIX IIPOLECCOB B ANEKTPUUECKON LIETIH).

Tema 2. O3HakoMJIeHHe ¢ MPOrpaMMHBbIM makerom Matlab (2 4ac.), ¢
HCIO0JIb30BAHHEM METO1a AKTHBHOI0 00y4YeHHsI — JUCIYT HA 3aHATHH.

00630p nmporpamMmmMmHoro naketa Matlab: kpaTkoe ornucanue, CalT IPOrpamMmbl,
OIHMCAHME S3bIKA, TPUMEHEHUE, BU3yaIU3alusl TaHHBIX, OCHOBHBIE BO3MOXKHOCTH,
UHGOPMAIIMOHHBIE PECYPCHI, paciupeHre (YHKIMOHATFHOCTH C TOMOIIBIO
HabopoB MHCTpyMeHTOB. WHTepdelic monp3oBarens nakera Matlab: komanmHoe
okHO, okHO Workspace Browser. OcHOBHbBIEC NIpUHIIUIIBI PaOOTHI B TakeTe Matlab.
Tunel NaHHBIX, S3BIK TpOrpaMMupoBaHus makera Matlab. BeruucnurensHbie
byHkuuu, QYHKIUM BU3yaJdW3allud JIaHHBIX, YHCJICHHOE pEIIeHHUE CHUCTEM
muddepeHnranbHbIx ypaBHeHU B makete Matlab. CnpaBounas cucrema Matlab
(bpaysep, TOMCK, JEMOHCTpallMOHHBIE TpuUMephl). MoaenupoBanue B Simulink:
ONMHMCAHHWE TMporpamMmbl, paboTa ¢ nporpamMmoi, npuioxkenus Simulink s
monenupoBanus B npubopoctpoenun (DSP  Blockset, SimPowerSystems,
SimMechanics, Simscape), unTepdeiic mporpaMMmsi, CO3/IaHHe MOJICIICH,
YCTAaHOBKA IMapaMeTpOB pacyeTa W €ro BbIMOJHEHHE, Oubmuoreku Simulink
(O6JTIOKM-HUCTOYHUKH CHUTHAJIOB, OJOKH-TIPUEMHUKH CUTHAJIOB, aHAJIOTOBBIE OJIOKH,
HEJIMHEHHBbIE OJIOKU, MUCKPETHBIE OJIOKH, OJOKM MAaTeMaTHYeCKHX OIeparuu,
OuOnuMoTeKka MapUIpyTH3allMM CHUTHAJIOB), YCTaHOBKA MapamMeTpoB OJIOKOB,
CIIpaBOYHAs CHCTEMa, JIEMOHCTpPAIlMOHHBbIC TMpuUMephl. MojenupoBanue B

SimPowerSystems: 0ocoOeHHOCTH CO3JaHusl MOjeJeH, UMeroIHecs OJOKH



(UICTOUHUKH  DJIGKTPUYECKOM  DHEPTrUM,  JJIEKTPOTEXHUUYECKUE  DJIIEMEHTHI,
U3MEPUTEIBHBIE U KOHTPOJBHBIE YCTPOMCTBA, YCTPOMCTBA CUIIOBOM 3JIEKTPOHUKH),
yCTaHOBKa TMapamMeTpoB OJOKOB, CIpaBOYHAsi CHUCTEMA, JIEMOHCTPAI[MOHHbIC
npuMepsl. [IpuMepsl MoJETMpPOBaHUS 3JIEKTPHUCCKHX cxeM B SimPowerSystems
(MOJieh IEKTPUYECKON HeNH MEePEMEHHOTO TOKa, MOJCIMPOBAHUE TEPEXOTHBIX

MPOLIECCOB B JIEKTPUUECKOM 1IETIH ).

Tema 3. IlporpamMMHBbIe cpeacTBa AJs1 pa3padoTKH U MOJeJTUPOBAHMS
3JIEKTPOHHBIX cXeM. (2 yac.), ¢ UCNOJb30BaAHHEM MeT0a AKTUBHOI0 00y4eHusl
— IUCIYT HA 3aHATHH

O0630p MpoOrpaMMHBIX TAKETOB JIJIi MOJCIHUPOBAHUS DJICKTPOHHBIX CXEM.
[Mporpamma MultiSim:  Bo3MoOXHOCTH, Ha3HaueHHWe, cdepa NPUMEHEHHS.
[Mporpamma Electronics Workbench: ocHoBHBIE J0OCTOMHCTBA MPOTPaMMBI,
rpaduueckue BO3MOKHOCTH, KOMIIOHEHTHI, MPOBEJCHUE IKCIIEPUMEHTOB, aHAIIN3
cxeM, paboTa ¢ IporpaMMoi, KOMIIOHEHTHI MporpamMmbl (6a30BbIe KOMITIOHEHTHI,
UCTOYHUKH,  UHIUKATOPHI,  U3MEpPUTEIbHbIE  NPUOOPHI,  WHCTPYMEHTHI,
MozaenupoBanue cxem). I[Iporpamma Proteus: Bo3mokHOCTH, Ha3HaueHHE, cepa
MIPUMEHEHMUS, O0COOEHHOCTH MIPOTPaMMBbl, rpaduueckuit penakTop
npUHIMNHATBHBIX cxeM [SIS, rpaduueckuii pemaktop mneuatHeix miat ARES.
[Tporpamma PSpice: kparkmii 0030p, BO3MOXKHOCTH, Ha3Ha4YcHHeE, (Hamibl
nporpammsbl, coctaB cuctembl OrCAD. O3HakoMIIEHHE C NPOrPaMMHBIM ITAKETOM
MultiSim: untepdeiic nmonp3oBarens (MaHeaId UHCTPYMEHTOB, paboyas 00JacTh,
AIIEMEHTHI IS CO3/IaHUS CXEM, U3MEPHUTEIbHbIE HHCTPYMEHTHI, OKHO pa3paboTKH,
rJ1I00aJIbHbIE HACTPONKH, HACTPOUKH JIUCTA, MPOBOJIHUK KOMIIOHEHTOB), OCHOBHBIC
NPUHIUIBI padoThl B makete MultiSim (paborta ¢ mpubopamMu: U3MepeHHe ToKa U
HaIpPSHKEHUS!, TOCTPOCHHUE OCIIUIUIOTPaMM U TPadUKOB aMIUTATYIHO-4YaCTOTHBIX U
(ha30-4aCTOTHBIX XapaKTEPUCTHUK, MIOMCK U pa3MEIIeHUE KOMIIOHEHTOB, N3MECHECHHE
napaMeTpoB KOMIIOHEHTOB, pabora ¢ (QyHKIusIMH aHanu3a). MojeaupoBaHue

AIEKTPOHHBIX cXeM B makete MultiSim.



Tema 4. IlporpaMmmHuble CpeCcTBA 1JI KOMIBITEPHOT0 MOIeTHPOBAHUS
U ABTOMATU3MPOBAHHOI0 MPOEKTHUPOBAHUA B NMpUOOpocTpoeHuM. (2 4ac.), ¢
HCIO0JIb30BAHHEM METO/Aa AKTHBHOI0 00y4eHHs — JUCIYT HA 3aHATHH

O030p TPOrpaMMHBIX TAKETOB I KOMIIBIOTEPHOTO MOJACIUPOBAHUS U
aBTOMATU3UPOBAHHOTO MPOEKTHUPOBaHMS B mpudbopoctpoeHuu. IIporpamma
LabVIEW: Bo3moxHOCTH, HasHaueHue, cdepa NPUMEHEHHS, IOHITHE
BUPTyaJIbHOTO Tpubopa, calT paspaborumka. [Iporpamma AUtoOCAD: caiit
NPOU3BOAUTENSA, (YHKIMOHAIbHBIE BO3MOXKHOCTH, CpPEJCTBAa pa3pabOTKu U
aJIarTalyy, CcrielialIn3upoBaHHbIe MpIokeHns Ha ocHoBe AutoCAD (AutoCAD
Electrical, AutoCAD Ecscad, AutoCAD Mechanical, CITIC monyns). Cucremsl
aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS MeYaTHBIX miaT. [Iporpammuelil naker P-
CAD: naznadeHne, BO3MOXXHOCTH CHCTEMBI, OCHOBHBIC MOAYIH. [IporpammHbIii
nakeT Altium Designer: ocHOBHBIC BO3MOXXHOCTH (PEHAKTOp CXEM, pPeIaaKTop
OMOMMOTEK, CXEMHOE MOJICTUPOBaHUE, PEJAKTOp TNEeYaTHBIX IulaT, paboTa C
TPEXMEPHBIMU MOJICISIMA, BO3MOXXHOCTH HWMITOPTA, BBIXOAHAS JTOKYMEHTAIIWSA),
uHdopmarmonHas noanepxkka. Ilouck, mnepepaboTka, CpeacTBa MOJIYYCHUS
uH(popmanuu, paboTa B rJI00aTbHBIX KOMIBIOTEPHBIX CETSAX: INOHCK B CETH
WuTepHer (o Ha3BaHWIO, [0 pPErMOHaM, KPYIHBIX Y4YeOHBIX 3aBEJCHUMH,
pPErMOHATFHBIX CEPBEPOB, MMOMCKOBBIE CHCTEMBI). [IpaBuiia BBITIOJIHEHHSI 3aTIPOCOB
B TIOMCKOBBIX CHCTEMax: MPOCTHIC 3ampocChl, PACIIMPEHHBIN TOUCK. Pecypch
Wnrtepnetr: «EamHoe OKHO mocTyma K oOpa3oBaTelbHBIM pecypcam», HaydHas
anexkTpoHHas OuoOnnoreka eLIBRARY, »5ekTpoHHO-OUOIMOTEYHBIE CHUCTEMBI,
CalTBl KypHAJOB, CAaWTBHl C ypoKaMH TO paboTe B TPOrPaMMHBIX TIaKeTax,

paccMaTpUBaEMBbIX B Kypce.

Tema 5. O3HakoMiIeHHe ¢ MPporpaMMHbIM nakeToMm AutoCAD. (2 gac.)

O3nakomiieHue ¢ nporpaMMHbIM maketoM AutoCAD. Bo3aMoxHOCTH nakeTa:
CO3/IaHHE JIBYX M TPEXMEPHBIX Mojesield u dyeptexeil. utepdeiic monp3oBaTens:
naHejab OBICTPOTO JOCTyMA, JIEHTa, CTPOKa COCTOSHMS, BHUJOBasi IIaHEIb,

KOMaH/JHasi CTpOKa, pabouee MoJie, KOHTEKCTHOEe MeHI0. OCHOBHBIE MPUHIIMITBI



paboTHI: BBOJ KOMAaH], BBOJ KOOpPJIWHAT, OOBEKTHAS TNPHUBS3KA, OOBEKTHOE
OTCJICKMBAHUE, CETKA, IPOCMOTP UEPTEkKEH, OCHOBHBIE TECOMETPHUUECKHE OOBEKTHI
(Touka,  OTpPE30K, OKPYKHOCTb, JAyra, TOJWIHHHS, MHOTOYTOJbHUK,
NPSIMOYTOJIBHUK, KOJIBLIO, CIUIAWH, 3JUIUIIC, 00JAK0), peAaKTUPOBaHUE OOBEKTOB,
HAaHECCHHE pa3MepoB, paboTa ¢ TEKCTOM, Ha3HAYCHHWE M HCIOJIH30BAaHHUE CIIOCB.
Tpéxmepnoe mopenupoBanue B makete AutoCAD: TpexmepHble KOOpIWHATHI,
TPEeXMEpHbIE MOJENM, KapKachl, IOBEPXHOCTH, IIOCTPOCHHUE CTaHJAPTHBIX
TPEXMEPHBIX Tell (apauieNenure 1, KOHyC, IUIHHIP, chepa, TOp, KIUH, CO3/TaHne
Tela BBIJABIMBAHHEM JIBYXMEPHOTO OOBEKTa, CO3JaHUE Tella BpalleHUEeM
JIByMEpHOTO OOBEKTa BOKPYT OCH), BH3YyalIH3aIUs, MHPOCMOTP TPEXMEPHBIX

JOKYMCHTOB, IIPOCMOTp TPCXMCPHBIX 06T)GKTOB, CO31aHHuc OOBEKTOB CJIOKHOM

(bOpMBL.

Tema 6. O3nakomiienue ¢ nporpaMmmMubiM nakerom P-CAD (2 gac.)

OsznakomieHne ¢ mnporpaMMmHbIM maketoM P-CAD: BO3MOXHOCTH.
[Tporpammsel, Bxozsmue B maker P-CAD, ux nasmauenue: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. NuTepdetic momp3oBarens mporpaMm
nakera P-CAD: (rmaBHOe MEHIO, MHCTPYMEHTaJbHBIE MaHENH, padodee TMoJie
MEHEI)Kepa MpPOEKTa, CTPOKA COCTOSIHUSA, cTaTycHass cTpoka). (OCHOBHbIE
IPUHLUIIEI paboThl B mporpammax nakera P-CAD: rpaduueckuii pemaktop cxem
Schematic (3amyck mporpammbl, Ha4yallbHbIC HACTPOWKH IMPOrPAaMMbI, CO3JaHHE
NPUHIUNHAIBHBIX CXEM, MOJKII0YEHUE OMOIMOTEK KOMIIOHEHTOB, pa3MeEllecHue
KOMIIOHEHTa, PeAaKTUPOBAHUE CBOWCTB KOMIIOHEHTA, pa3sMelleHHEe MPOBOJIHUKA,
pa3MelieHue JIMHUM, pa3MEeNIeHUEe TEKCTA, MOArOTOBKA MPUHLIHUIINAIBHON CXEMBI K
neyaty, popMHUpOBaHUE CIIUCKA COCTUHEHUH ISl COCTABJICHHOW MPUHITUITUATIBLHON
cxembl), rpadudeckuii pemaktop mneudatHbix iaT PCB (3amyck mporpamwmsl,
HayaJbHbIE HACTPOWKHU MPOrPaMMbl, Ha3HAUEHUE CJIOEB, HACTPOMKa MapaMeTpOB
OTOOpaXXeHus, TMOJKIIOUYCHHUE OWOJMOTEK KOMIIOHEHTOB, HWMIIOPT  CITHMCKa
COEIMHEHU, TPUHIUIIBI U aJTOPUTMbl TPACCHUPOBKU MEYATHOM IJIATHI, CO3/IaHUE

KOHTypa INE€YaTHOM IUIaThl, py4YHas TPAaCCUpPOBKA, MHTEPAKTHBHAs TPACCHUPOBKA,



aBTOMAaTUYEeCKas TPACCHUPOBKA, MOATOTOBKA YEPTEKa MEYATHOW TUIATHI K BBIBOTY
Ha T1e4arb), rpaduyeckmii pemakrop cumBoioB Symbol Editor (3amyck
porpamMMbl, HACTpPOMKa IMapaMeTpoB, CO3JaHUE CHUMBOJIA, CO3JaHUE CHMBOJIA C
nomombio Symbol Wizard), rpadudeckuii pegakrop mocamodHbix mect Pattern
Editor (Hactpoiika penakropa, mpolecc Co3AaHHs MOCaJOoYHOTO MECTa, CBOMCTBA
KOHTaKTHOM TUIONIAJIKH, CO3/IJaHME MOCaJOYHOr0 MECTa KOMIIOHEHTA C MOMOIIbIO
Pattern Wizard), menemkep OuOimotek Library Library Executive (monsTHe 0
oubmmorekax u kommnoHeHTax B P-CAD, mpuHmumbel paboThl ¢ MEHEIKEPOM,
WHCTPYMCHTAJIbHAS TIAHEIh PEIAaKTOpa, CO3/IaHUE OJHOPOIHBIX W HEOTHOPOIHBIX
KOMITOHEHTOB).

Tema 7. O3HakomieHHe ¢ TporpaMMHbIM makerom KOMIIAC-3D. (2
qac.)

Bo3moxnocTu KOMITAC-3D: TBEPAOTEIBHOE MOJIEIINPOBAHUE,
MPOCKTUPOBAHUE M3JCIMA M3 JUCTOBOTO MaTepHalia, MPOCKTUPOBAHHUE C
MPUMEHEHUEM CIIOKHBIX TIOBEPXHOCTEH, (hOPMHUPOBAHHUE DICKTPOHHON MOICIH
uznenuii. Muatepdeiic nons3zoBarenss KOMITAC-3D: nanenb ymnpaBieHHs, OKHO
JIOKyMEHTa, JCPEeBO TIOCTPOCHUs, CTPOKAa COOOIICHMH, CTPOKAa COCTOSHUS,
KOMITaKTHasi TIaHeNb, MaciiTad u BpaiieHue n3odpaxeHusi. OCHOBHbIC MPUHITUIIBI
pa6otel B makere KOMIIAC-3D: co3ganue »cku3a, maHenb «I'eomeTpus»,
omepand IO  CO3JAaHUI0 00beMa, TMapaMeTPUYECKUH PEXUM  paboTHI,
napamMeTpuIecKue CBOMCTBa MOJIETIH, WHCTPYMEHTAaJIbHAs naHesb
napamerpuszanun. Co3nanne wozenet B makere KOMIIAC-3D: co3panue
00BEMHON MOJIETT, OCHOBHBIC IIOHSATHS TBEPAOTEIHLHOTO MOJICTUPOBAHKS B
KOMITAC-3D, »3cku3bl, oOlepalnuy, BCIOMOTATelIbHAsi TE€OMETPHUS, SIEMEHTbI
TBEPJIOTEILHON TE€OMETPUUECKON MOJEeNN, CO3JaHue COOpPOYHOIo YepTeka,
dbopmoobOpasyromue  onepanuy, — MapaMeTpUYecKue  CBOWCTBA  JIETalH,
pPETaKTUPOBAHUE MOJCIH, CEPBUCHBIC BO3MOXKHOCTH, OOMEH HH(OpMAIHe ¢

JIPYTUMU CUCTEMaMU, UH(OPMAIIMOHHAS MOJAEpPKKa.



1. CTPYKTYPA U COAEP KAHUE MMPAKTUUYECKOM YACTH
KYPCA

IIpakTuuyeckne 3ansarus (58 vac.)

3ansaTtue Ne 1. O3HakomJiieHne ¢ mporpaMMHbiMu nakeramu Mathcad,
Mathematica, Maple. (4 yac.)

WuTepdeiic, MeHIO, OCHOBHBIE HACTPOWKH. BBOA MHpOpMaIui, BCTPOSHHBIE
U ToJib3oBaTenbckue GyHKuuu, creudysHknauu. Oneparopbl, THMBl JaHHBIX,
dbopmat BBIBOJIa YHCIOBBIX JaHHBIX. OCHOBBI rpad)MIECKON BU3YyaTU3aIIAH.

3ansaTue Ne 2. O3HakoMJ/IeHHEe € NPOrpaMMHBIM mnakeroM Simulink
Matlab. (4 uac.)

MopenupoBanue B Simulink: onrcanue nporpaMmsl, padoTta ¢ Mporpammoit,
npuioxenns Simulink mis MoxenupoBanus B mpubopoctpoernu (DSP Blockset,
SimPowerSystems, SimMechanics, Simscape), uarepdelic mporpaMmbl, CO3TaHHE
MOJIeJIel, yCTaHOBKA MapaMETpPOB pacyeTa W €ro BBHINOJHEHUE, OUOIMOTEeKH
Simulink (6J10KM-UCTOYHUKH CUTHAJIOB, OJIOKU-TIPUEMHHKH CUTHAJIOB, aHAJIOTOBBIC
OJIOKM, HENUHEWHbIe OJIOKH, JTUCKPETHBbIE OJIOKM, OJOKHM MaTeMaTUYeCKUX
orepainuid, OMOTUMOTEKAa MAapIIPyTU3AIMM CUTHAJIOB), YCTAHOBKA IapaMeTpOB
0JIOKOB, CIpaBOYHAs CHCTEMA, JEMOHCTPAIIMOHHBIC IIPUMEPHI.

3ansaTue Ne 3. O3HakoMJ/IeHHe ¢ MpOrpaMMHbIM nakerom MultiSim. (6
yac.)

O3HakomiieHHEe ¢ TporpaMMHbIM  nakeromM  MultiSim:  uHTepdeiic
MoJjib30BaTess (aHeIu UHCTPYMEHTOB, paboyast 001acTh, SJIEMEHTHI JIJIs1 CO3AaHus
CXEM, U3MEPUTEIIbHbIE HHCTPYMEHTHI, OKHO Pa3pabOoTKH, TJI00aIbHbIE HACTPOUKH,
HACTPOMKH JIUCTA, MPOBOJHUK KOMIIOHEHTOB), OCHOBHBIC MPUHIIMILI paOOTHI B
nakere MultiSim (pabGotra ¢ mnpubopamu: H3MEpeHHE TOKAa M HaIPSKEHUS,
MOCTPOEHUE OCHUUIOTPaMM U TpauKOB aMIUIMTYAHO-4aCTOTHBIX H  (ha3o-
YaCTOTHBIX XapaKTEPUCTUK, TMOUCK M pa3MelleHHe KOMIIOHEHTOB, H3MCHEHUE
napamMeTpoB KOMIIOHEHTOB, paboTta ¢ (yHKUMSIMH aHaiau3a). MojaenupoBaHHUE

AIIEKTPOHHBIX cxeM B makete MultiSim.



3ansatue Ne 4, O3HakoMJIeHHe ¢ MpPorpaMMHbIM nmakerom LabVIEW. (8
qyac.)

[Tporpamma LabVIEW: Bo3moskHOCTH, Ha3HaueHue, chepa IpHUMEHEHUS,
MOHATUE BUPTyaJIbHOrO Npubopa, calT pazpadorurka. MHTepdelic noap3oBaresns
(maHenu WHCTPYMEHTOB, pabouas 00JacTh, 3JIEMEHTHI [UJISi CO3JaHUSI CXEM,
U3MEpUTENbHbIE HMHCTPYMEHTBI, OKHO pa3pabOTKu, TriI00ajgbHble HACTPOUKH,
HACTPOMKHU JIMCTA, MPOBOJHUK KOMIIOHEHTOB), OCHOBHBIC MPHUHIIUIBI pabOTHI B
nakKeTe.

3ansarue Ne 5. O3nakomiieHne ¢ NporpaMMHbIM naxkeTomM AutoCAD. (12
4yac.), ¢ HICNOJIb30BAHMEM MET0a AKTUBHOI0 00y4eHHMsl — JUCIYT HA 3aHATHH

Oznakomsienne ¢ nporpamMMHbiM  makeroM AutoCAD. Hutepdeiic
MOJIB30BATENSI: MaHellb OBICTPOTO JOCTyNa, JIEHTA, CTPOKA COCTOSIHUS, BUAOBAs
naHeslb, KOMaHJHas CTpoKa, pabouee Moje, KOHTEKCTHOEe MeHI0. OCHOBHBIE
OPUHIUMIBL PabOThI: BBOJI KOMaHJ, BBOJ KOOpPJWHAT, OOBEKTHAs MPUBS3KA,
OOBEKTHOE  OTCIIEKMBAHHME,  CETKAa, IPOCMOTP  YEPTEXKEH,  OCHOBHBIC
r€OMETPUYECKUE OOBEKTHI (TOYKA, OTPE30K, OKPY>KHOCTh, Ayra, MOJUINHUSA,
MHOTOYTOJIbHUK,  TPSIMOYTOJBHUK, KOJbLO, CIUIAifH, JJUIMIC,  OO0JaKo),
penakTupoBaHue 00BEKTOB, HAHECEHUE pa3MepoB, padoTa ¢ TEKCTOM, Ha3HAUYEHUE
Y UCIIOJb30BaHue cioeB. TpéxmepHoe MmoaenupoBanue B nakere AutoCAD.

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

Osznakomyieane ¢ nporpamMmHbiM — TakeToM P-CAD: B0O3MOXHOCTH.
[Tporpammel, Bxoasmme B maker P-CAD, ux nHasHauenume: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. MuTepdeiic monap3oBaTenss mporpamMm
nakera P-CAD: (rmaBHOe MEHIO, WHCTPYMGHTAJbHBIEC IaHETH, pabodee ToJe
MEHE/IKepa TMpOEKTa, CTPOKa COCTOSIHMSI, CTaTycHas cTpoka). OCHOBHbIE
MPUHITUIEL paboThl B iporpammax nakera P-CAD: rpaduueckuit pemaktop cxem
Schematic (3amyck mporpamMmbl, HadajabHbIE HACTPOHKH IMPOrPaMMBbI, CO3JTaHHE
MPUHITUITHATBHBIX CXEM, TMOJKIIOUEeHUE OMOIMOTEK KOMIIOHEHTOB, pa3MeIeHUE

KOMIIOHCHTA, pCAaKTHPOBAHUC CBOMCTB KOMIIOHCHTA, Pa3sMCIICHUC IIPOBOJHHUKA,



pa3MeleHre JIMHUYU, pa3MelIeHUue TEeKCTa, MOIT0TOBKA MPUHIIMIUATIBLHON CXEMbI K
nedaT, GOPMHUPOBAHUE CITMCKA COCTMHECHUMN 1T COCTABICHHON MPUHITATTAATHLHOM
CXeMbl), Trpaduueckuil pemaktop mnedatHelx IuaT PCB (3amyck mporpaMmel,
HavyaJbHbIE HACTPOMKM MPOrpaMMbl, Ha3HAYEHHE CIIOEB, HACTPOMKAa MapameTpOB
OTOOpaKEHHUS, TOJKIIOYEHHE OUOJIMOTEK KOMIIOHEHTOB, HMIIOPT CIIMCKa
COCJIMHEHUN, MPUHIIUIBI U AJITOPUTMbl TPACCUPOBKU MEYATHOM IJIATHI, CO3/JaHUE
KOHTypa IEYaTHOW IUIaThl, py4yHas TPACCUPOBKA, MHTEPAKTUBHAS TPACCUPOBKA,
aBTOMaTUYeCKasi TPACCHUPOBKA, MOATOTOBKA YEpTEXka MEUaTHOM IMIIaThl K BBIBOIY
Ha T1e4arb), rpaduyeckmii pemakrop cuMBoioB Symbol Editor (3amyck
IpOrpamMMbl, HACTpPOWKa MMapaMeTpoB, CO3[JaHHWE CHUMBOJA, CO3[JaHWE CHUMBOJA C
nomoipio Symbol Wizard), rpaduueckuit pegakrop mocanodyHsix Mect Pattern
Editor (mactpoiika pegakropa, Npoiecc Co3JaHus MOCaJOYHOr0 MECTa, CBOWMCTBA
KOHTAKTHOM TUIOIIAJKH, CO3/IaHHE MOCATOYHOTO MECTA KOMIIOHEHTA C MOMOIIBIO
Pattern Wizard), menemxep oudmuorek Library Library Executive.

3ansatue Ne 7. O3Hakomuienne ¢ nporpaMMHbiM nakerom KOMITAC-
3D. (12 gac.)

WNurepdeiic nonp3oBarens KOMIIAC-3D: mnaHenb ynpaBlieHHs, OKHO
JOKYMEHTa, JEpeBO TOCTPOEHUs, CTPOKa COOOIIEHUH, CTpOKa COCTOSIHUS,
KOMITaKTHasi TIaHeNb, MaciiTad U BparieHue n3o0paxeHus. OCHOBHBIC MPUHIIUATIBI
pabotel B makere KOMIIAC-3D: co3ganue scku3za, mnasenb «l'eomeTpus»,
ormepalid 1O CO3JaHUI0 00beMa, TMapaMeTPUYECKUW pPEeXUM  paboTHI,
napameTpuyecKue CBOMCTBa MOJIETH, MHCTPYMEHTAJIbHAS naHesb
napamerpuszanuu. Cozmanne wMozgeneit B mnakere KOMIIAC-3D: cosganue
O0OBEMHON MOJIEJI, OCHOBHBIE TMOHSATHS TBEPAOTECILHOTO MOJICTUPOBAHUS B
KOMITAC-3D, »5cku3bl, omnepanuu, BCIIOMOTraTejibHas TE€OMETPHS, SJIEMEHTHI
TBEPAOTEIBHON TE€OMETPUYECKOM MOJENH, Co3AaHue COOPOYHOTO UYEepTexa,
dbopmoobOpasyromue  onepanyu, — MapaMeTPpUYEeCKMe  CBOWCTBA  JICTAJIH,

PCAAKTUPOBAHNEC MOJCIIN, CCPBUCHBIC BO3MOKHOCTH.

I1l. YYEBHO-METOAWYECKOE OBECIIEYEHUE



CAMOCTOSATEJIBHOMN PABOTBI OBYUAIOIIUXCSI

Y4eOHO-METOIUUECKOE obecreueHune CaMOCTOSTEILHOMN paboThI
oOydJaroIuxcs Mo JUCHUILIMHE MpeAcTaBieHo B IIpmiokeHnu 1 W BKIIOYACT B
ceost:

- TuTaH-TpaduK BBHITIOJHEHUS CAMOCTOSATEIBHOW PabOThI MO JWCIMIUIMHE, B
TOM YHCJIC TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMIOJHEHUE TI0 KAXKIOMY 3aJaHUIO;

- XapaKTEPUCTHUKA 3aJaHUKN JUIsI CAMOCTOSITEIIBHONW pabOThl OOyJarOIIMXCS U
METOJIMYCCKUEC PEKOMEH IAINH 10 UX BBITIOJTHCHHIO;

- TpeOOBaHUS K TIPEJACTABICHHUIO U
CaMOCTOSTEIIbHOIN pabOTHI;

- KPUTCPHUHU OLCHKHU BBITIOJTHCHHUA CaMOCTOSITEIIbHOMN pa6OTI>I.

Oo(QOpMIICHUIO  pE3YJIbTaTOB

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne KonTponupyemeie OrneHo4HbBIE CPEICTBA -
/T MoyNu/ pa3aenst / Konp! 1 3Tans! hopMupoBanust HAaMCHOBaHHE
TEMBI TUCITUTUIAHBI KOMIIETEHIIHH TEeKYIIHA | TPOMEKYTO
KOHTPOJIb YHas
aTTecTanus
1 BBenenue CrocoOHOCTE 3HaeT YcTHBIN Bonpoc Ne
MOJECIINPOBAHUE OCYLIECTBJIATh IOUCK, onpoc (YO- |1 B
XpaHeHue, o0paboTKy 1) [Tpunoxxenn
u aHanm3 u?2
uHpopMaluu u3
PAsIIHAHbIX YmMmeer VYcrHbIi Bompoc  Ne
UCTOYHUKOB U  0a3 onpoc (YO- | 2 B
AaHHBIX, 1) [Tpunoxxenn
NpPEICTaBIsATh €€ B -
TpeOyemMoM Qopmare
C  HCIOJIb30BaHUEM
HH(OPMAIUOHHEIX, Bnageer | YcrHbi Bonpoc Ne
KOMITBIOTEPHBIX u ompoc (YO- |3 B
CETEBBIX TEXHOJIOTUI 1) Hpunoxenu
(OIIK-2) u2
2 Brenenne CniocoOHOCTh BiazieTh | 3HaeT YcrHbIi Bonpoc Ne
MOJEIIUPOBAHUE METOJaMHU ompoc (YO- | 4 B
MH(OPMALIMOHHBIX 1) [Ipunoxenn
TEXHOJIOTUH, u?2
co0JIro1aTh OCHOBHBIE




TpeOOBaHMS YMmeer YcrHbii Bompoc  Ne
MH(POPMAIIMOHHOMN onpoc (YO- |5 B
0€3011acCHOCTH, B TOM 1) [Tpunoxxenn
qucie 3aIIUThI u?2
rocy/1apCTBEHHON
taitabl (OITK-9)
Bnaneer | YcrHblit Bonpoc Ne
omnpoc (YO- | 6-7 B
1) [Tpunoxenu
u?2
3 [Iporpammublie ['oToBHOCTH K | 3Haer VYcrHblit Bonpoc Ne
cpencTBa JUISL | MAaTEMaTUYECKOMY ompoc (YO- 8- 24 B
MOJIETTUPOBaHUS MOJIETTUPOBAHUIO 1) [Tpunoxxenu
MPOLIECCOB u u?2
00BEKTOB
nprGOpOCTpOCHA M YmMmeer VYcerHbii Bompoc  Ne
WX HCCIEOBAaHUIO Ha ompoc (YO- | 8- 24 B
Oase CTaHJapTHBIX 1) Tpunosenn
MaKeTOB -
ABTOMATU3UPOBAHHOT
O MPOEKTHPOBAHUS H
CAMOCTOSTEIBHO Bnaneer | YcrHbid Bompoc  Ne
pa3paboTaHHBIX onpoc (YO- | 8- 24 B
IIPOrPAMMHBIX 1) Hpunoxenn
npoaykros (ITK-2) u2
TumnoBele KOHTPOJIbHBIC 3aJ1aHus, METOANYECKUE MaTepHabl,

ONpEAENSIONME MPOUEAYPhl OLEHUBAHUA 3HAHWM, YMEHUN U HABBIKOB WM (WJIM)
OTbITa JEATEIbHOCTH, a TaKXKe KpPUTEpPUU M TIOKa3aTelu, HEOoOXOJUMbIE IS
OLICHKM 3HAHWM, YMEHHI, HaBBIKOB M XapaKTEpHU3YIOIIME 3Tamnbl (POPMUPOBAHUS
KOMIIETEHIMA B  TPOLECCE  OCBOCHUSA

0o0pa3oBaTeNbHON  MPOTrpaMMBlI,

npeacrasiieHsl B [Ipunoxenuu 2.

V. CIUCOK YYEBHOM JIUTEPATYPbHI U HTH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas1 JiUTEpPaTypa



1. ITopmaes, C.B. KomnbeloTepHoe MoaenrpoBanre GU3NIECKUX MPOIECCOB
B makere MATLAB. + CD. — CIIo.: «Jlams», 2011.— 727 c.
http://e.lanbook.com/view/book/650/.

2. Ilecrepxkun, A.H. Cucrema MoAeIMpoBaHUST M  HUCCIEIOBAaHUS
paarosieKTpoHHbIX ycTpoiicte Multisim 10. — M.: "JIMK IIpecc", 2012.— 360
c. http://e.lanbook.com/view/book/3022/.

3. l'abunynuna, B.M. Tpexmeprnoe moaenupoBanue B AutoCAD 2013. — M.
: "IIMK IIpecc", 2012.— 252 c. http://e.lanbook.com/view/book/9127/.
4. Oesaxonos, B.IT. MATLAB R2007/2008/2009 nnst paguonsrkeHepoB. — M. :
"IIMK IIpecc", 2010.— 975 c. http://e.lanbook.com/view/book/1180/.

5. NnurepaktuBHbie cuctembl Scilab, Matlab, Mathcad [DnexTponHbIil pecypc]:
yuebHoe nocooue/ N.E. Ilnemunckas [u ap.].— DAEKTPOH. TEKCTOBbIE JaHHBIC.—
Kazanp: KazaHckuii HaIMOHAJIBHBIA HCCIEIOBATEIILCKUNA  TEXHOJIOTHYECKUIN
YHUBEPCHUTET, 2014.— 195 C— Pexum JOCTYTIA:

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

JlomoJiHUTeIbHAA JINTEPATypa

1. T'ymepoB A.M. Ilaker Mathcad. Teopus u mnpaxtuka. Yacts I
NuterpupoBannas marematuueckasi cucrema MathCad [DnextponHsiii pecypc]:
yuebHoe mocobue/ I'ymepor A.M., XomogHoB B.A.— DIEKTPOH. TEKCTOBBIC
JTaHHbIE.— Kazaunn: Kazanckuit HaIMOHAJILHBIN HUCCIIENOBATEILCKAN
TexHojornyecku  ynmepcuter, 2013.— 111 c¢c.— Pexum pgocrymna:
http://www.iprbookshop.ru/64232.html.— DBC «IPRbooks»

2. Pemenue wumxkeHepHbIx 3amad B makete MathCAD [DnexTpoHHBIN
pecypc]: yuebnoe mocobue/ HO.E. BockoOoitHukoB [u Ap.].— DJEKTPOH.
TEeKCTOBbIe JaHHble.— HoBocubupck: HoBocubupckuii  rocymapcTBEHHBIN
apXUTEKTypHO-cTpouTenbHbIi yHuBepcuteT (Cubctpun), ObC ACB, 2013.— 121
c.— Pexum noctyna: http://www.iprbookshop.ru/68838.html.— 3BC «IPRbooks»

3. IlepcoBa  M.I. CoBpEMEHHBIE  KOMIBIOTEPHBIE  TEXHOJOTHH


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/

[OnexTponnblii pecypc]: xkoncnekT aekuuit/ Ilepcoa M.I'., Conoseitunk HO.I'.,
HomuukoB I[LA.—  DOnekTpoH. TekcToBble JaHHble.—  HoBocuOupck:
HoBocuOupckuii rocyaapcTBeHHbIM TexHUYecKuil yHuBepcuteT, 2014.— 80 c.—
Pexum noctyna: http://www.iprbookshop.ru/45025.html.— 9bC «IPRbooks»

4. BockoOoinukoB HO.E. Beiuuciaenuss u mporpaMMHpOBaHHE B TaKeTe
MathCAD Prime 2.0 [3nexTpoHHbIi pecypc]: yuedHoe nocodue/ BockoOoWHUKOB
FO.E., 3amopoxusiii A.D.— DIEKTpPOH. TEKCTOBBIE aaHHBIC.— HOBOCHOMPCK:
HoBocubupckuii rocynapCcTBEHHbIH apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET
(Cubecrpun), ObC ACB, 2013.— 197 c¢— Pexum  nocryna:
http://www.iprbookshop.ru/68760.html.— DB5C «IPRbooks»

5. Metonpl ontumuzanuu B npumepax B makere MathCad 15. Yacte 11
[OnexTpoHHBIN pecypc]: yuebHoe mocobue/ C.B. PoikoB [u nap.].— DNEKTpoOH.
tekctoBble naHHble.— CII0.: Yuusepcurer UTMO, 2016.— 178 c.— Pexum
noctymna: http://www.iprbookshop.ru/67287.html.— 3BC «IPRbooks»

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHON CEeTH

«HHTEepHET»

1. Tepéxun B.B. MoaenupoBanue B cucteme MATLAB. Yacte 1. OcHOBBI

pabotel B MATLAB: Ilpaktnueckoe nocodue. - HoBoky3neuk: KysbaccBy3usaar,

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

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

3. KopoGeitnuko A.I'. PazpaboTka u aHaiu3 MaTeMaTUUYECKUX MOJENEH C
ucrnonbzoBanueM MATLAB u MAPLE: Vue6noe mocoome. - CII6: CIIOI'Y
HUTMO, 2010. -145 c.: http://window.edu.ru/resource/424/70424/files/itmo456.pdf.

4. Muponosckuii JI.A., Ilerpoa K.}O. Brenenue 8 MATLAB: YueGHoe
roco6ue. - CII0.: I'VAIL 2006. - 164 c.:

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



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

5. MenbaukoB B.I'., MBanoB C.E., MensnukoB ['.MI. KomnbrorepHbie
TEXHOJOTHH B MEXaHUKe MPUOOPHBIX cucTeM: YuebHoe nocobue / Ilon penakuueit
B.I'. MenpuukoBa. - CII106.: CIToI'Y UTMO, 2006. - 127 c.:

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

6. PomanoB, b.H. PammorexHmueckue menm M curHanbel. MccnemoBaHue
PaTUOTEXHUYECKUX YCTPOMCTB U CHUTHAJIOB B cpene Multisim:  cOopHUK
nabopatopHbix padbot / b.H. Pomanos. - Yaesaosck: Yl TV, 2012. - 34 c.:

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

7. Tloxunpko A.®. KoMiuiekcHOe mpoekTupoBaHue y310B PIOC ¢
ucnonb3zoBanueM CAIIP PCAD B cucremax 3D moapenupoBanus (KOMITIAC 3D,
SolidWorks): Meroauueckue ykazanus . - YibsHoBck: YAl TV, 2009. - 40 c.:

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

8. Bunmeoypoku KOMIIAC-3D. UYepuenune pans Bcex. bior AHHBI
BecenoBoil, Texuunueckuii komnemk wuMm. C. W. Mocuna Tynbsckoro

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

9. YuebHoe mocobue «OcHOBbI mpoekTupoBanus B cucteme KOMIIAC-
3D». TamOoBCKUI TOCYAAPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET:

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

10. Ypoku AutoCAD:

http://sapr-journal.ru/uroki-autocad/uroki-autocad/.

11. Ypoxu KOMITAC-3D:

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

12. Ypoxwu Altium Designer 14:
http://sapr-journal.ru/uroki-altium-designer-14/.

13. JIutepatypa o padote B Altium Designer:

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

14. boukoB A.JI. Tpexmepnoe wmonenupoBanue B cucremMe Kommac-3D

(mpakTuueckoe pykoBoactBo). - CI16.: CIIOI'Y UTMO, 2007. - 84 c.


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/
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.
15. Kypnan Eda Express:

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

16. OcuoBsl padotel ¢ CAIIP P-CAD 2006: metoanueckue yka3zaHusi IS
CTYJICHTOB JHEBHOM M 3ao04yHOM (opMm oOydeHus HampasieHus 6.050901 -
«Pagnorexuuka» / CeBHTY; cocr. A.I. bamamoB, C.H. IlomuBkuH. -—
CeBacToI10JIb: H3n-Bo CeBHTY, 2012. — 63 C.:
http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf.

17. Hay4Ho-TexHMYECKUil KypHai "[IpubopocTtpoeHue":

http://pribor.ifmo.ru/.

18. O6yuatomue Matepuasl o pabore B nmporpammuom nakere KOMITAC:

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

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT U IPOTPAMMHOIO0 00ecreYeHmst

[IporpammHuoe obecrieyeHue:
Mathcad 2001 uam HOBEE,
Matlab 7 unu HOBee,
LabView 2012 unu HOBee,
Mathematica,

Maple,

MultiSim,

KOMITAC-3D,

P-CAD,

AutoCAD.
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VI.METOAUYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JNCHUIIVINHBI

[Ipu BeIMONHEHWM  JabOpaTOpHBIX PabOT W  KypcoBOHM  pabOTHI

IpENnoAaBaTeslb KOHTPOJIUPYET pabOTy CTYIEHTOB, OTBEYAET HA BO3HMKAIOIIME


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/

BOIIPOCHI, TOACKA3bIBAECT XOJ peuIeHUs. ECIM MOIy4eHHBIX B ayJUTOPUU 3HAHUU
OKaXETCsSI HEIOCTATOYHO, CTYAECHT MOKET CaMOCTOSATENIBHO ITOBTOPHO IPOYECTh
JEKIUI0 WIA COOTBETCTBYMOIEe nocooue. Ilocne BbIONHEHUS 3aaHUsl CTYAEHT

3alUIIACT €ro IMperoaaBaTciito B HA3BHAYCHHOC BPCMA.

VIl. MATEPUAJIIBHO-TEXHUYECKOE OBECITEYEHHUE
JUCIHHAITJINHBI
MarepuaibHO-TEXHUYECKOE  OOECIeUeHrue  pealu3aludl  JUCHUTLIMHBI

BKJIIOYAET B ceOs AYJUTOPHUN IJIA IIPOBCACHUA J'ICI(L[I/Iﬁ N IMPAKTHYCCKHX SaHHTHﬁ,
060py,Z[OBaHHI>IX MYHBTHMGHHﬁHBIM O6GCH6‘I€HI/I€M, CIICHNAJIN3UPOBAHHBIC

y4eOHbIC Ay TUTOPUHU KaMITyca, OCHAIIICHHbIE KOMITbIOTEPHON TEXHUKOM.

HaumenoBanue
000py/10BAHHBIX TOMeENIeHU I
M NOMEINEHM 115
CaMOCTOSITEJIbHOM PadoThI

IlepeuyeHb 0OCHOBHOTO 000PY/10BAHUSA

Yacroromep Y3-54; [Ipubdop C1-76; KomruiekT obopymnoBanus Nel;

Jlaboparopust BeraucnurenbHOM JlabopaTopHBIii KOMIUIEKT OCHOB pPa3paOOTKH  HWHXEHEPHBIX
TEXHHUKH Ka(eapsl NpUIoXKeHui u cucteM cbopa manueix NI USB-DAQ Bundle X-
npubopocTpoeHus, aya. E 628a series;  Y4eOHO-UCCIIEIOBATENIBCKUI  KOMIUIGKC ~ MOJYJBHBIX

npubopoB NI Modular Instruments Kit

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

KomnbroTepuslit knacc, aya. E628

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

Ckopoctb gocryna B Marepuer 500 MOuTt/cek.

UuranpHble 3161 HayuHoit
oubmorexu ABDY ¢ oTKpeITHIM
JOCTYTIOM K (OHIY

(xopmyc A - yposens 10)

mpoektop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; sxpan 316x500 cm, 16:10 ¢ am.
MIPUBOJIOM; KpeIuIeHne HacTeHHO-1oTotouHoe Elpro Large Electrol
Projecta; nmpodeccuonanbuas XKK-nanens 47", 500 Ka/m2, Full HD
M4716CCBA LG; mnoacuctemMa BHICOMCTOYHUKOB TOKYMEHT-
kamepa CP355AF Avervision; moacucteMa BHICOKOMMYTAIIHU;
MOJICUCTEMA ayINOKOMMYTAIlMd W 3BYKOYCWJICHHUS; IOJICHCTEMA
WHTEPAaKTUBHOTO ymnpapieHus; OecnpoBonubie JIBC obecriedeHsl
cucteMol Ha O0a3e Touek nocryma 802.11a/b/g/n 2x2 MIMO(2SS)

MynbTUMeIUIHBIE Ay TUTOPUU,
E628, E627, E625




IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUNCKOU dEJIEPALIAU
denepabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICHIECTO 06p330BaHI/I$I
«/1aJabHeBOCTOYHBIN (heaepaibHbI YHUBEPCUTET»

(ABDY)

NHKEHEPHAS IIKOJIA

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTBI OBYYAIOIIIUXCSH
1o nucuurinHe «KoMnbploTepHOe MOJEIUPOBAHNUE B PUOOPOCTPOECHUN
Hanpapaenue noarorosku 12.03.01 IIpudopocrpoenne

poduIb «AKYCTUUECKHE TPUOOPHI U CUCTEMBI
dopma NOArOTOBKYU OYHAS

BaaauBocTok

2019



H.]IaH-rpa(])mc BBINIOJIHEHHUSI CAMOCTOSITEIbHOM paﬁoTLI o IMCIMIIJINHE

Ne Hara/cpoku Bun IIpumepHsbie dopMa KOHTPOJIA
n/m BBITIOJTHEHUS CaMOCTOSITENTbHOM 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 YCTHBIN OIIPOC
BBITIOJTHEHUS BBITIOJTHEHUIO padoT
MPAKTUYECKUX
pabor
4 [Tocne kaxpaoiu | [loBropenne S 4aca OJIHII-0TIPOC
JEKUUU TEOPETUIECKOTO
MaTepuaia
5 Ho 3auetHol | [logroroBka k 3auety 20 yacoB clayva 3avera
HeJenu
6 ITo rpaduky | [TogroroBka K 20 gacoB c/laya 9K3aMeHa
9K3aMEHOB HK3aMEHYy

XapakTepucTHKA 3aJaHUI VISl CAMOCTOSITEJIbHON PadoThl 00y4alOIINXCH U

yKa3bIBaeTCs TeMa padoThl.

METOAUYECCKHUEC PEKOMCHAAIIMHA 110 UX BBIIMMOJIHCHHUIO

Kaxnapi crygeHT mnosiydaeT WHAUMBUAYAJIBHOE 3a/aHUE,

B KOTOPOM

Heobxonumo mpopaboTaTh TEOpPETUUYECKUM MaTepuaia Mo TeMe, COCTaBUTh

AJTOPUTM PELICHHUS 3a1a4H.

MeToauueckue YKazaHusd 10 NOAroToBKeE K NPAKTUYCCKHM 3aHATUAM

KoHTponb pe3ynbTaToB caMOCTOSATENBHON pabOThl OCYIIECTBISIETCS B X0

MPOBEICHUSI PAKTHUECKUX 3aHATHI, YCTHBIX OMPOCOB, COOECETOBAHUM, PEIIICHHUS

CUTYAIIMOHHBIX 3aJ1a4, KOHTPOJbHBIX pa60T, B TOM 4YHUCJIC ITYTEM TCCTUPOBAHMA.




1. K mpakTu4eckomMy 3aHATHIO CTYJCHT JOHKEH MOATOTOBUTHLCS: TIOBTOPUTH
JICKIIMOHHBIN MaTepuall, MpOYUTaTh HYXKHBIN pa3iell 1o TeMe B y4eOHUKE.

2. 3aHsATHE HAYMHAETCA C OBICTPOro (POHTAIBHOTO YCTHOIO OIpoca IO
3aJJaHHOW TEME.

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

4. Jlns 3aHATANA HEOOXOIWMO HUMETh TETPajlb IS 3alMCH TEOPETUYECKOTO
Marepuasna, yueOHUK.

6. Ilo okoHYaHWM 3aHATHS JAETCS JIOMAIllHEe 3aJlaHhe 0 HOBOW TeMe H
MpeaiaracTcsl COCTAaBUTh TECThI IO TMPOWICHHOMY MaTepualy, KOTOPhIE OBLIN
W3Y4YEHBI Ha 3aHATUU (pE3IoMe).

7. BpICTyIJIeHHS W aKTUBHOCTh CTYJCHTOB Ha 3aHITHE OICHUBAIOTCS

TEKYIIEN OLICHKOU.

Pexomenaanum no pedepupoBaHNI0 y4eOHOM U HAYYHOM JTUTEPATyPbI

PedepupoBanne yueOHOM W HaydyHOM JMTEpaTyphl MPEAOaraer
yIIyOJIEHHOE W3YYEeHHE OTAENBHBIX HAYYHBIX TPYAOB, UYTO JOJDKHO OOECIEUUTH
BBIPAOOTKY HEOOXOAMMBIX HaBBIKOB paboThl Haa KHUroh. Bc€ sro Oyner
COCOOCTBOBAaTh  PACIIMPEHHUIO  HAY4YHOTO  KPYyro3opa, [OBBIIICHUIO  HX
TEOPETUIECKON MOTOTOBKU, (POPMUPOBAHUIO HAYIHON KOMIIETEHTHOCTH.

Jist  pedepupoBaHus TpenararoTcs y4yeOHbIe IMOCOOMs, OTHEIbHBIC
MOHOTpaduyecKkne HCCIEAOBaHUSA U CTaTbU IO BOMPOCAM, MPEIyCMOTPEHHBIM
nporpaMmoi yueOHou nucuuiuinHel. [Ipu monbope nuTeparypsl MO BHIOPAHHOMY
BOIPOCY HEOOXOAMMO OXBATUTh BAaKHEHIIME HAMpaBICHHS Pa3BUTHS JaHHON
HayKH Ha COBpeMEeHHOM sTamne. Oco0oe BHUMaHUE yAETATh TEM JIUTEPATYPHBIM
UCTOYHUKAM, KOTOpble (IPSMO WJIM KOCBEHHO) MOTYT OKa3aTb MOMOIUIb
CHELMAUCTY B €ro MpakTU4YecKoW aesrtenbHocTH. OJIHAKO B JaHHBIA pasnen
BKJIFOUEHBI TaK)Ke paOOTHI M OTACIIbHBIE UCCIEAOBAHUS 110 BOIIPOCAM, BBIXOSIIUM

3a TpeAesibl  HW3y4aeMOM JUCHMIUIMHBL. OTy JIATEpaTypy pPEKOMEHIyeTCs



UCIIOJIb30BaTh MPH JKETaHUM PACIIUPUTh CBOM 3HAHMS B KaKOH-1HOO oTpaciu
HayKU.

Hapsiny ¢ snuteparypoit 1o oOmuM BompocaM Jjisi  OakallaBpoB
mpeanojaraercs Jureparypa ¢ ydérom mpodmis ux mpodeccHOoHaATBbHON
NesATEeIbHOCTH, N00bITasg camocToATeNnbHO. He Bcs mpemyiaraemas JudrepaTrypa
paBHO3HAUYHA MO COJIEPKAHUIO U 00BbEMY, IIOITOMY BO3MOXKEH PA3IMYHBIA MOAX0]
K e€ u3yueHuto. B omHOoM cimydae 3TO MoxeT ObITh oOmiee pedepupoBanue
HECKOJIbKAX JIMTEPaTypHBIX HCTOYHUKOB PAa3JIMYHBIX aBTOPOB, IOCBSIIEHHBIX
PAaCCMOTPEHUIO OJHOTO M TOTO K€ BONPOCA, B JIPYroM CcCllydae — J€TalbHOE
u3ydeHue U pedeprupoBaHuE OAHOW M3 PEKOMEHJOBAHHBIX DPAOOT WM JaxKe
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
IPEAIIECTBOBATh JIETAJIbHOE O3HAKOMIICHHE C TIEPEYHEM BCEU JIUTEPATYPHI,
NpUBEJACHHOW B Yy4eOHOW mporpamme AucHUIUIMHBL. C BBIOpaHHOW paboTOM
PEKOMEHJyeTCsl BHAdalle O3HAKOMHTBCS IIyTEM MPOCMOTpPa IMOA3arojOBKOB,
BBIJIEJICHHBIX TEKCTOB, CXE€M, TaOJuI, OOLIMX BBIBOJOB. 3aTeM €& HEeoOXOIHUMO
BHUMATEJILHO U BIYMYHUBO (BHUKAs B UJIEM U METOJbI aBTOpPA) MPOUYUTATH, Jeias
NOMYTHO 3aMETKM Ha OTAEJIIbHOM JUCTE OyMaru 00 OCHOBHBIX IOJIOKEHUSX,
y3J0BBIX Bompocax. Ilociie mpoureHus cieayer mpoayMarh COAEP’KaHHUE CTaTbU
WU OTIEIbHOM riaBbl, maparpada (ecau peub UAET 0 MOHOrpaduu) U KpaTko
3anucartb. JlOCIIOBHO clleoyeT BBINHUCHIBATH JHIIb CTPOTUE OMNpENETIeHUs,
(bopMyIMpPOBKHU 3aKOHOB. IHOT1a M0JIE3HO BKIIFOYUTH B 3aMKUCh OJIMH-[BA IpUMEpa
Uil WuUiocTpauud. B ToMm ciiydae, eciii BCTPETATCS HEMOHSTHBIE MECTa,
PEKOMEHIYETCSl NPOYUTaTh IOCIEAYIOUIEE H3JI0KEHUE, TaK KaK OHO MOJKET
IIOMOYb TMOHATh MNPEIbIAYLIMI MaTepual, W 3aTEM BEPHYTbCS BHOBb K
OCMBICJICHUIO MPEABIAYIIET0 U3JI0KEHUS.

Pesynbrarom paboThl Hax JUTEPAaTypHBIMM HCTOYHMKAMH  SIBIISIETCS

pedepat, kypcoBasi paboTa, TOKJaI.



[Ipu moaroTtoBke pedepara, AOKIaga HEOOXOAMMO BBIIECTUTH Hauboiee
Ba)KHbIE TEOPETUUYECKHE MOJIOKEHHUSI U 0O0CHOBATh X CAMOCTOSITENILHO, OOparas
BHUMAaHHE HE TOJIBKO PE3ybTaT, HO U Ha METOJUKY, TPUMEHSAEMYIO MIPH U3YUCHUN
npobsieMbl. UTeHrne HaydyHOUW JTUTEpaTyphbl TOJDKHO OBITh KputudeckuM. [losTomy
HA/I0 CTPEMUTHCS HE TOJBKO YCBOUTH OCHOBHOE COJEp)KaHHe, HO U CHocod
JI0Ka3aTeIbCTBA, PACKPHITH OCOOCHHOCTH PA3IMYHBIX TOYEK 3PEHUS MO OJHOMY U
TOMY JK€ BOIIPOCY, OICHUTh MPAKTUYECKOE U TEOPETHUECKOe 3HAYCHHE
pe3yabTaToB pedepupyemoii padboTel. BecbMa jxenaTeabHbIM 3JIEMEHTOM pedepaTa
SIBIISIETCSI BBIPAXXEHHUE CIyIIAaTEIeM COOCTBEHHOTO OTHOIICHHUS K HJIEIM U BBIBOJIaM
aBTOpa, MOAKPEIJICHHOTO ONpEeACTEHHBIMA apryMEeHTaMu (JIMYHBIM OIIBITOM,
BBICKA3bIBAaHUSIMU JIPYTUX UCCIEI0BaTENE! U 1Ip.).

Pedeparer MoHOrpaduii, KypHAJIBHBIX CTaT€l HMCCIIEI0BATEIBCKOIO
XapakTepa HENPEMEHHO JOJDKHBI COJEp)KaTh, KaK YK€ YKa3blBAJIOCh BBIIIE,
orpeseseHre IpoodaeMbl 1 KOHKPETHBIX 33/1a4 UCCIIEI0BaHUs, ONMCAHUE METOJIOB,
MPUMEHEHHBIX aBTOPOM, a TAK)Ke€ T€ BBIBOJBI, K KOTOPHIM OH MPHIIIEI B Pe3yIbTaTe
uccienoBanus. llpemmaraemas autepatypa Wid  pedepupoBaHUs IOCTOSHHO

0OHOBJIIAETCH.

TpedoBanus Kk npeaAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI

ConepxaHue pabOThl H3JIAraeTcs B MOSICHUTEIBHOM  3amMcke, TI€ B
JaKOHUYHOU (hopMe AOJKHA OBITh PACKPhITAa CYTh BBINOJHIEMOM padboThl. B Hel
JOJDKHBI OBITH CIIEAYIOLIME pa3fenbl: BBEJCHHE, OMMCAHUE METOoJla PEIICHUs
3a/layd, pacyeTHas 4acTh, BBIBOABI M aHAJIMU3 MOJYYEHHBIX PE3yIbTaTOB, CIIUCOK
WCITOJIb30BAaHHOM JIMTEpaTyphl, B MNPUIOKEHUU AOJDKEH HAXOAMTHCS JIMCTUHT
pa3zpaOoTaHHBIX  MporpaMM. JIMCTUHT MporpamMm JOJDKEH COIMPOBOXKAATHCS
NOAPOOHBIMA KOMMEHTApHUsIMU, TpaUKy TOJDKHBI MMETh Ha3BaHME, TOIIUCU
oce, nuHMiA. TaOnuubl MNOJDKHBI HWMETh IIOJAIMCH, Ha3BaHHUSI KOJOHOK,

KOMMeHTapuu. COKpallleHHble Ha3BaHUs JIOJDKHBI  OBITh  pacIIM(pOBaHBI,



HyMmepaiusi popMyJ MPOBOJUTCS CIIpaBa B KOHIIE CTPOKHU B KPYTJIBIX 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 popmara A4 (210%297), mose cBepxy — 2 cMm,
MoJie CHU3Yy — 2 CM, mojie cieBa — 3 cMm, mosie cipaBa — 1,5 cm., mepemter — 0.
Hymepanus cTpanuil: MpOU3BOJUTCS CIIpaBa CHU3Y, HOMEpP Ha MEPBOM CTpaHUIIE
HE CTaBUTCA. TeKCT 0053aTeIbHO BHIPABHUBAETCS IO IIMPHUHE.

O6bem paboTsl HEe 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 GammoB BBICTABISETCS CTYICHTY, €CIH CTYICHT BBITIOJHUAI 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; JOIMYIICHO OJHA-IIBE
om0k B opopmiieHnn padoThl. [Ipu 3ammre CTyIeHT OTBEHYAaeT Ha BCE BOIPOCHI
IpernoaaBaTers.

3. 7-6 Oamn: paboTa BBHINIOJIHEHA TOJIHOCTBIO; JOMYIIEHO HE Oojee 2
ommnOok mpu odopmieHun padoTel. [Ipu 3ammre CTyaeHT HE OoTBedaeT Ha 1-2
BOIpOCa MpenoiaBaTes.

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

MMpCroaaBaTcCIiAd.



IIpunoxenue 2

MMHHUCTEPCTBO OBPA30OBAHU S 1 HAYKU POCCUMCKOUN ®EJEPALIUN
®denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIECTO 06p830BaHH5{

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

NH)XEHEPHAS HIKOJIA

P®OH/J ONEHOYHbLIX CPEIACTB
no quctuminHe «KoMmeloTepHoe MoieIMpoBaHUE B IPUOOPOCTPOCHUN
Hanpasienue noarorosku 12.03.01 IIpudopocrpoenue
npo@uiib « AKYyCTUYECKHE TPUOOPHI U CUCTEMBI
®dopMa NOATOTOBKH OYHAA

BaaauBocTok
2019



Hacnmopt ®OC

3anonusiercss B cooTBeTcTBUM C [lonoskeHneM o (oHIAX OIEHOYHBIX CPENCTB
00pa3oBaTeNibHBIX TMPOTPaMM  BBICIIETO 00pa3oBaHMs — Tporpamm OakanaBpHaTa,
creuyaimrera, Marutparypsl JIBOY, yTBepkIeHHbIM MpUKa3oM pektopa ot 12.05.2015
Ne12-3-850.

Koa u ¢popmysiupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHIHH

OIIK-2 naer OCHOBHBIC MH(OPMAIMOHHBIC, KOMITBIOTEPHBIE U
CrocoOHOCTh CETEBBIE TEXHOJIOTHU
OCYIIECTBJIATE IIOHCK, UCIIONIB30BaTh  KOMIBIOTEPHYIO TEXHUKY IS
XpaHeHue, 00paboTKy [IOMCKa, XpaHEeHus, o00pabOTKM W  aHalW3a
anamn3  wHGopMammun w3 | YMECT UHGOPMALMK W3 Pa3IMYHBIX MCTOYHHKOB U 0a3
pasIMYHBIX HMCTOYHUKOB M NAHEEX
0a3 JaHHBIX, TPEACTABIATH
ee B TpebyemoMm ¢opmare ¢
MCHOJIP30BAHICM HAaBBIKAMM  aHalu3a I[OCTaBJIEHHOW  3ajauu
HH(pOPMALHOHHBIX, Braneer WCCIICIOBAHHH B 00JIACTH MPUOOPOCTPOCHUS
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI1
OTIK-9 3HaeT METO/Bl  XpaHEHus, O0OpabOTKHM, Iepeaauyn
CLHOCOBHOCTE BIAIETH urdopManyy, THIIOBBIE IPOrPaMMHEIE
METOIaMU [POJIYKThI, OPHEHTHPOBAHHbIE HA  pELICHUE
HHGbOPMAITHOHHBIX HAy4HBIX, IIPOEKTHHIX U TEXHOJIOTHYECKUX 3a1ad
TEXHOJOTUl,  COOMIOAATH HalIpaBICHUA
OCHOBHBIE TpeGoBaHus | Ymeer UCIIONB30BaTh  KOMIBIOTEPHYIO TEXHUKY UL
MH(OPMALMOHHOM PEIIEHUS MHKEHEPHBIX 3a/1a4
6e30mMacHOCTH, B TOM HHCTIC | Braneer HaBBIKAMHU PabOThI C IPOrPAMMHBIMHU CPEICTBAMH
SallUTEl  TOCYNapCTBCHHON yOpaBieHHsT AKCICPUMEHTOM U 00paboTKO#
TalHbI NAHEEX
I1K-2 3Haer OCHOBBI MAaTEMAaTHYECKOrO MPOrPAaMMHUPOBAHHUS B
[OTOBHOCTB K IPOrPaMMHBIX MAKETaX
MaTeMaTnaecromMy Vmeer pabotarh ¢  NPOrPaMMHBIMH  CPEICTBAMHU
MOZICTHPOBAHUIO MaTeMaTHYECKOTro POrpaMMHPOBAHUS u
HpogeCCOB u  obbexToB AaBTOMAaTU3UPOBAHHOTO TIPOCKTUPOBAHHUS
npubOPOCTPOEHHS M HX
I/IECJIC,ZI[)OB;EI)I/IIO Ha Oase Brageer
CTaHJapTHEIX MAKETOB
ABTOMATH3MPOBAHHOTO HaBBIKAMHU PaOOTHI C MPOrPAMMHEIMU CPEICTBAMU
IPOEKTHPOBAHUS " MaTeMaTHYEeCKOro IPOrPaMMHUPOBAHMS u
CAMOCTOSTENLHO aBTOMAaTU3MPOBAHHOTO MPOEKTHPOBAHUS
pa3paboTaHHBIX
HPOrPaMMHEIX ITPOJIYKTOB




Ne KoHnTtponupyemslie OneHouyHble  cpeAcTBa -
n/m Moxayu/ pasgensl /| Kombl u atambl  GopMupoBaHUS | HAMMEHOBAHUE
TEMBI JUCLIUIIINHBI KOMIIETCHIIU I TEKYLIUI IIPOMEKYTOY
KOHTPOJIb Hasi
aTTecTanus
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
onpoc (YO- | B
AaHHBIX, 1) [Tpunoxxenu
MPEJICTaBIsATh €€ B -
TpeOyemMoM Qopmare
C  HCIOJb30BaHHEM
MH(OPMAIMOHHEIX, Bnageer | YcrHbli Bomnpoc Ne 3
KOMITBIOTEPHBIX u ompoc (YO- | B
CETEBBIX TEXHOJIOTUI 1) Hpunoxenn
(OIIK-2) u2
2 Bsenenue B | CtocoOHOCTE BIaneTh | 3HAET YcrabI Bormpoc Ne 4
MOJIeTTUPOBAHUE METOJIaMU omnpoc (YO- | B
MH()OPMAITMOHHBIX 1) [Ipunoxenu
TEXHOJIOTHH, u?2
co0roaTh OCHOBHBIE
TpeOOBaHMS
MH(POPMAITUOHHOMN Ywmeer YCTHBIN Bompoc Ne 5
0€30IacHOCTH, B TOM ompoc (YO- | B
qUCIIe 3alUTHI 1) [Ipunoxenu
roCyJapCTBEHHOMN u?2
taitel (OITK-9)
Bnaneer | YcrabIit Bomnpoc Ne 6-
omnpoc (YO- |7 B
1) [Mpunoxxenn
u2
3 IIporpammusie I'oroBHOCTB K | 3HaeT YcTHBII Bomnpoc Ne 8-
cpencTsa JUISL | MATEMAaTHYECKOMY ompoc (YO- | 24 B
MOJICIIUPOBAHUSA MOJEJIUPOBAHUIO 1) [Ipunoxenu
MPOIIECCOB u u?2
00BEKTOB
npubopocTpocHms 1 Ywmeer Y CTHBIH Bomnpoc Ne 8-
UX HCCIIEIOBAHUIO Ha onpoc (YO- | 24 B
Oase CTaHIAPTHBIX 1) Tpunoskens
MaKEeTOB "o
aBTOMATHU3HPOBAHHOT




0 mpoekTupoBaHus u | Brmameer | YcTHBbIM Bompoc Ne 8-
CaMOCTOSITEIILHO ompoc (YO- | 24 B
pa3paboTaHHBIX 1) [Tpunoxxenn
IIPOrpaMMHBIX u?2
npoaykros (ITK-2)
Koan Jrtanbl GOpMHPOBAHUA Kpurepun Iokazartenu
¢popmysupoBka KOMIIETeHI[UH
KOMIeTEeHIHH
Crnioco6HOCTH 3Haer OcHoBHbIE 3naer  ocHoBHbIE | CTOCOOHOCTB
OCYILIECTBIISTh nH(pOpMaLIOHHbIE, nH(pOpMallMOHHbIE, | HA3BATh
MOKCK, XpPaHCHHE, KOMITBIOTEPHBIC U | KOMIIBIOTEPHBIE H | OCHOBHBIC
00paboTKy u CETEeBbIC TEXHOJIOTHH | CETEBBIE nH(OPMALIUOHH
aHaJIn3 TEXHOJIOTUHT bIC,
uHpopManuu U3 KOMITbIOTEPHbBIE
Pa3IMYHBIX " CCTCBBIC
HCTOYHUKOB U 6a3 TEXHOJIOTUU
JAHHBIX, Ymeer HCII0JIb30BaTh Ymeer Crioco6HOCTh
MIPEJICTaBIATh €€ KOMITBIOTEPHYIO KOMITBIOTEPHYIO UCIIOJIb30BATh
B TpeOyemMoM TEXHHUKY JUIS TIOUCKA, | TEXHUKY JUISL | KOMITBEOTEPHYIO
dbopmare c XpaHeHusi, 0OpabOTKH | MOUCKA, XPAHEHUs, | TEXHUKY TUIS
HCII0JIb30BAHUEM u aHayinza | 00paboTKu U | IIOMCKa,
MH(OPMALIMOHHBI uH(popMaluu U3 | aHanmm3a XpaHeHus,
X, pa3INYHBIX uHpopManuu U3 | 00pabOTKU u
KOMITBIOTEPHBIX U UCTOYHUKOB U  0a3 | pa3mu4HbIX aHanmsa
CETEBBIX JTAaHHBIX HUCTOYHUKOB M 0a3 | uHpopMaluu U3
TEXHOJIOTU I JTAHHBIX pa3IMYHBIX
(OIIK-2) UCTOYHHKOB U
0a3 JaHHBIX
Brnaneer | HaBeikamu  ananusa | Bnaneer HaBeikamu | CriocoOHOCTB
MOCTABIICHHOW 3aJauM | aHaIu3a aHanm3a
HUCCIeN0BaHuN B | IOCTaBJIECHHOU IIOCTaBJICHHOU
obnactu 3aa4n 3a/1aun
MPUOOPOCTPOECHUS WCCIICIOBAHUN B | UCCIICIOBAHUN B
obnactu obmactu
MPUOOPOCTPOEHUST | MPUOOPOCTPOCHHU
s
Croco6HOCTH 3HaeT METO/ABl  XpaHeHus, | 3HaeT  ocHOBHbIE | CTOCOOHOCTH
BIIA/IETh 00paboTKH, TMepenayu | TUIIOBbIE Ha3BaTh
METOJIaMHU uH(pOpMaIuy, MIPOrPaMMHBIC OCHOBHBIC
MH(OPMALIOHHBI TUTIOBBIC MIPOYKTHI, TUTIOBBIC
X  TEXHOJIOTHH, MIPOrPaMMHEIE OPHUEHTUPOBAHHBIC | MPOTPAMMHBIC
coOroaaTh MPOYKTHI, Ha pelieHre | MpOayKThI,
OCHOBHBIC OpUEHTUPOBAHHBIC HA | HAYIHBIX, OpPUEHTUPOBAHH
TpeOoBaHUS pelieHne  HAy4YHBIX, | IPOEKTHBIX U | b€ Ha peIICHHUE
WH()OPMAITMOHHO MIPOEKTHBIX W | TSXHOJIOTHYECKAX | HAYYHBIX,
i Ge3omacHOCTH, TEXHOJOTUIECKHIX 3a]1a4 HaIlPaBJICHUS | POCKTHBIX u
B TOM  YHCIE 3a/1a4y HaIpaBJICHUS TEXHOJIOTHYCCKH
3aIUTHI X 3a/1a4y




rOCy/IapCTBEHHOU HaIpaBJICHUS
taiuel (OITK-9) Vmeer HCIIOJIb30BaTh Vmeer CnocoOHOCTh
KOMITHIOTEPHYIO HCIIOJIb30BAaTh HCIIOJIb30BAaTh
TEXHUKY JUIsl PEIICHUS] | KOMITBIOTEPHYIO KOMITBIOTEPHYIO
WH)KEHEPHBIX 3aJ1a4 TEXHUKY JUTSL | TEXHUKY ISt
perieHus perieHus
WH)KEHEPHBIX 33J1a4 | HH)KCHEPHBIX
3a7a4
Bnaneer | HaBeikamu pabGotel ¢ | Biageer metomamu | CriocoOHOCTB
POrPaMMHBIMH WH(OPMAIIMOHHBIX | HCIIOH30BATh
cpencTBamMu TEXHOJIOTHA, METO/IbI
yIpaBiIeHUS CoOII01aTh MH(POPMAIMOHH
AKCIIEPUMEHTOM 1 | OCHOBHEIC BIX TEXHOJIOTHI
00paboTKOH NaHHBIX | TpeOOBaHUA
HH(pOpMaAITMOHHOM
0€30I1aCHOCTH
I'oToBHOCTB K | 3HaeT OCHOBBI 3Haer  ocHoBHEIC | CITOCOOHOCTH
MaTeMaTH4eCKOM MaTeMaTHYECKOTO MaKeThI Ha3BaTh
y MPOrpaMMHUPOBAHUSI B | MAaTEMATHYECKOTO | OCHOBHBIC
MOJICIIUPOBAHUIO MIPOTrpaMMHBIX MIPOrpaMMHUPOBAHU | MTAKETHI
MPOIIECCOB u MaKeTax s B IPOTrPaMMHBIX | MAaTEMATHYECKOT
00BEKTOB MmaKeTax 0
PUOOPOCTPOEHU IporpaMMHpoOBa
Pl u ux HHUS B
HCCIICIOBAHUIO Ha MIPOrpaMMHBIX
Oase MmakeTax
CTaHJApPTHBIX Ywmeer Paborats c | Ymeer Crnioco6HOCTB
MTaKeTOB IPOrPaMMHBIMH KOMITHIOTEPHYIO paboThI c
aBTOMAaTHU3UPOBAH cpencTBaMu TEXHHUKY JUTSL | TIPOTPaMMHBIMH
HOTO MaTeMaTHYECKOTO pabora C | cpeacTBaMu
MIPOEKTUPOBAHUS MPOrPaMMHUPOBAHUS H | IPOTPAMMHBIMU MaTeMaTH4YeCKOr
u ABTOMATU3UPOBAHHOT | CPEJCTBAMHU 0
CaMOCTOSITEJILHO 0 MPOEKTHUPOBAHUS MaTe€MaTU4YeCcKoro | MporpaMMHpOBa
pa3pabOTaHHBIX MpOrpaMMHUPOBAHU | HUS
MIPOrPaMMHBIX 1 u
npoaykroB  (ITK- aBTOMAaTU3MPOBAaHH
2) oro
MIPOCKTUPOBAHUS
Bnaneer | HaBbikamu paGotsl ¢ | Bnaneer naBsikamu | CiocoOHOCTh
MPOrPaMMHBIMH paboTsI ¢ | paboThI c
cpencTBamMu MIPOTrpaMMHBIMU MIPOTPaMMHBIMH
MaTeMaTU4YeCKOro cpencTBamMu cpelncTBaMu
MPOTrpaMMHUPOBAHUS M | MATEMATHYECKOTO | MaTeMaTUYeCKOT
ABTOMAaTU3UPOBAHHOT | IPOTrPAMMHUPOBAHU | O
0 MPOEKTHUPOBAHUS s U | MpOTpaMMHPOBA
aBTOMATHU3HPOBAHH | HUA
oro

MMPOCKTUPOBAHUA




MeToanueckue peKoMeHAalu, ONpeAeaolue Npoueaypbl OleHUBAHUS

PE3YJIbTATOB OCBOCHUA NUCIHUIIJIUHBI

Texkymasi arrecranus CTyAeHTOB. Tekyias arrectanus CTYJIECHTOB IO
JVCLHUIUIMHE MPOBOJUTCA B COOTBETCTBHUM C JIOKAJTbHBIMA HOPMATUBHBIMU aKTaMU
JIBOY wu sBiseTcs 00s3aTeIbHOM.

Tekymiast arrectanus Mo AUCHMIUIMHE MPOBOAUTCS B (GOpME KOHTPOIBHBIX
MEPOTIPUATHNA (TECTHI, TMPAKTUYCCKUE 3aJaHUS) MO OICHUBAHUIO (PAKTUICCKUX
pe3ynbTaTOB O0YyUEHHUSI CTYACHTOB M OCYILIECTBIIACTCS BEAYIIUM IIPENO/IaBaTEIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:

- yyeOHasg JUCHUIUIMHA (AKTUBHOCTb Ha 3aHSTHSX, CBOEBPEMEHHOCTh
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MTOCEMIAEMOCTh BCEX BUIOB 3aHATUU IO
aTTECTyEeMOM JUCHUILINHE);

- CTENEHb YCBOCHUS TEOPETHUYECKUX 3HAHUM (AaKTUBHOCTh B XOJE
OOCYXXJICHUI MaTepHalioB JICKIUH, aKTUBHOE Yy4YacTHE€ B JIUCKYCCHUSIX C
apryMeHTaMu W3 JOMOJHUTEJIbHBIX MCTOYHUKOB, BHUMATEIBHOCTh, CIIOCOOHOCTH
3a/laBaTh BCTPEUHBIE BOMPOCHI B paMKaX JUCKYCCHUU WU OOCYXICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMU MaTepUaJIaMH );

- YPOBEHb OBJIQJICHUSI MPAKTUUYECKUMH YMEHUSMH W HaBBIKAMHU IO BCEM
BUJIaM y4eOHOW paboThl (OmMpeaensercs Mo pe3ysibTaraM KOHTPOJIBHBIX padoT,
MPAKTUYECKUX 3aHSTUN, OTBETOB HA TE€CTHI);

- pe3ynbTaThl CaMOCTOSITENIbHONW pPaOOThl (3a/laHus U KPUTEPUU OLICHKHU
pa3merensl B [Ipunoxenun 1).

IIpomesxkyTouHasi arrectamus cTyaeHTOB. [IpoMexxyTouHas arrectarus
CTYICHTOB [0 JWCLUMIUIMHE TMPOBOAUTCA B COOTBETCTBUU C JIOKaJbHBIMU
HOpMaTUBHBIMU akTamu JIBOVY u sBasercs 00s13aTeIbHOM.

Bua npomeskyTouHoii aTrrecTalmuM — YCTHBIH ompoc B dopme
cobecenoBaHusl.

Kparkas xapakrepucTuka npoueaypbl NPUMEHEHHUs] HCIOJb3yeMOro

OIIEHOYHOI'0 cpeacTBa. B pesynbpTaTe moOCEmICHUsS JICKIUH, J1a00paTOPHBIX



3aHSTUA CTYJEHT MOCJIEIOBATENbHO OCBAaMBAET MATEpUANIbl JUCHUIUIMHBI U
M3y4yaeT OTBEThl Ha BOMNPOCHl K 3K3aMEHY, MPEACTABICHHbIE B CTPYKTYPHOM
anemente DOC. Kpurepuum OLEHKM CTYyIAEHTAa HAa JK3aMEHE MPE/ICTABICHBI B
ctpyktypHoMm sneMeHte @OOC. Kputepun OLEHKH TEKyIled arTecTaluu

MPEICTaBICHbI B CTPYKTYpHOM 3ieMenTe POC.

OneHo4vHbIe cpeacrea aJjas HpOMe)l(yTOqHOﬁ arTrecranmmmu

TunoBble KOHTPOJIbHbIE BONMPOCHI

Omnpenenenre mporecca MOACINPOBAHNUA.

OmnpeneneHre NOHITUS «MOJEIbY.

Kakue BUIbI MOJICIMPOBAHUS U MOJIEJICH BBI 3HACTE.

KaxoBbl 11e11 MOIETMPOBAHUSL.

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

Mathematica: pemaemsbie 3aauu, 00J1aCTh UCTIOJIB30BAHMUS.

© © 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 mojaenu B cpeae Simulink.

|—\
N

. Orobpaxatomue 6oku B cpeae Simulink.

=
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. bubnmmoTtexu cpenpr Simulink.

=
»

. MultiSim: Bo3MOxkHOCTH, Ha3HaYeHUE, chepa MPUMEHEHUS.

|
\l

. [Iporpammel, BXopsmue B coctaB makera MultiSim.

=
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. Proteus: Bo3aMoOxHOCTH, Ha3HAYeHHE, cpepa MpUMEHEHHS.

[N
O

. AutoCAD: B0O3MO>XXHOCTH, Ha3HaYeHUeE, chepa NPUMEHEHHUS.

N
o

. P-CAD: Bo3MOXHOCTH, Ha3Ha4YCHHE, cPepa MPUMEHEHUS.

N
[y

. [Iporpammel, Bxogsuiue B coctas nmakera P-CAD.



22. Altium Designer: BO3MOXHOCTH, Ha3HAYCHHE, cPepa MPUMECHECHHUS.
23. KOMITAC-3D: BO3MOXXHOCTH, Ha3HAYCHHE, chepa MpUMEHEHUS.

24. IIporpammel, BXoasmue B coctaB naketa KOMITAC-3D.

Bonpocsl k 3k3aMeny (3auerty)

p—

. [laiiTe onpeaenenne npoiecca MOACIMPOBAHUS.
. PackpoiTte OHSITHE «MOJEIIbY.
. Kakue Buap1 MOAETMPOBaHKS U MOJIEJIEN BbI 3HAETE.

. KakoBsbl eI MOACINPOBAHUS.

2

3

4

5. Kakoit npuHIMM 1€XUT B OCHOBE (PU3NYECKOTO MOICTIUPOBAHUSI.

6. Kakol MpUHIIMII JJIEKUT B OCHOBE MATEMaTUUYECKOTO MOAECITUPOBAHMUSL.

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

8. OCHOBHBIE IOCTOMHCTBA M HEJIOCTATKU (DU3UYECKOTO MOJICTUPOBAHHUSI.

9. JlocTOMHCTBA M HEJIOCTATKA MAaTEMaTUYECKOTO MOAECITUPOBAHMUS.

10. Kakue knaccuukanimoOHHbIE TPU3HAKU WCIIOJIB3YIOTCS JJIS BBIIACICHUS
OT/ICJIbHBIX KJIACCOB MaTEMAaTUUECKUX MOJICIICH.

11. Tlepeuncnute 3Tanbl pa3pabOTKH MATEMAaTHYECKON MOJIEIH 00BEKTA.

12. HazoBute rpymnmbl METOJIOB COCTABIICHUSI MATEMAaTUYECKUX MOJENEH.

13.  Kakme  ocobeHHoct  (GoOpMaIbHBIX  METOAOB  IMOCTPOCHHS
MaTeMaTUYECKNX MOJIETICH BbI 3HAETE.

14. ITousTre afeKBaTHOCTHA MOJICIIN.

15. Onpenenenrie aA€KBaTHOCTH MATEMATHYECKOW MOJIEIH.

16. CymHOCTh MeETOJAa AaHAJIOTHH TpPH HUCCIENOBAaHUU (PUBHMUECKHUX
MPOIIECCOB B MPUOOPOCTPOCHUHU ITYyTEM MaTEMATUUECKOTO MOJIEITUPOBAHUSI.

17. [Tlporpammubiii maker Mathematica. KpaTkas xapaktepucTuka.
[TpunIumer padoThl. O6IACTH UCTIOIH30BAHUS.

18. IIporpammusbiii maker Matlab. Kparkas xapaxrtepuctuxa. [TpuHImMnsI

paboTel. O0IaCTh UCIIOIB30BAHMUS.



19. Iporpammubiii maker Maple. KpaTkas xapakrepucTuka.
paboTsl. O0IACTh UCTIOIB30BAHUS.

20. IIporpammusiii maker Mathcad. KpaTkas xapakTepucTuka.
paboTsl. O0IACTh UCTIOJIBb30BAHUS.

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

22. Iporpammusiii maketr MultiSim. KpaTtkas xapakrepucrtuka.
pabotbl. O6JACTh UCTIOJIH30BAHUS.

23.  Ilporpammusiii  maketr  Electronics =~ Workbench.
xapakrepuctuka. [Ipuaiuns padoTel. O01acTh UCHIOJIB30BAHUS.

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

25. Tlporpammubiii maket PSpice. Kpatkas xapakrepucTHka.
pabotbl. O6IACTh UCIIOTB30BAHUA.

26. IIporpammusiii naker LabVIEW. Kparkas xapakrepucrtuka.

paboTel. OGJaCTh UCTIOJIB30BAHUSI.

[TpuHUHNBI

[TpuHIUIIBI

[TpuHLIMTIBL

[TpuHUHNBI

Kparkas

[TpuHLIUTIBL

[TpuHIMIIBL

[TpuHIUTIBI

27. Ilouck M HCTOYHMKM HH(pOpManuu B 00JIaCTU MOJAEIMPOBAHUS B

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

paboThl. OGIACTh UCTIOIB30BAHUSI.

[TpuHLIUTIBL

29. IIporpammubiii maker Altium Designer. Kpatkas xapakrepucrtuka.

[TpuHunel padoTel. O0IACTh UCMOIB30BAHUS.

30. IIporpammusnii maker KOMIIAC-3D. Kparkasg XapakTepuCTHKA.

[Tpuniuner pa6othl. O6IACTH UCTIOIB30BAHUS.

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

HABBIKOB U XapaKTepusymwoiue 3Tanbl GopMupoBaHUs KOMIIETEHIIUI B

npoiiecce 0CBOEHHsI 00pa30BaTeIbLHON MPOrpamMMbI

Ounenka 3auyera/ | TpeGoBaHusi K cGOpPMHPOBAHHBIM KOMIIETCHIIUSIM
IK3aMeHa




«3a4menoy / «OMIUYHO»

OrneHka «OTJIIMYHO» BBICTABISETCA CTYACHTY, €CIIU OH IIIyOOKO U
IIPOYHO YCBOWJI IPOTrPaMMHBIM MaTepuall, HCYEPIBIBAIOLIE,
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro M3Jaraer,
YMEET TECHO YBA3BIBATH TEOPUIO C IIPAKTUKOM, CBOOOJHO
CIpaBIsAETCA C 3aJa4aMH, BONPOCAMU U JPYTMMH BHJIAaMHU
IIPUMEHEHHUs 3HAHUW, NPUYEM HE 3aTPYIHSACTCA C OTBETOM IIPH
BUJOU3MEHCHUM 3aJaHHUN, HCIOJB3YyeT B OTBETE MaTepuain
MOHOTpaUUecKor JUTepaTypbl, MPaBUIBHO OOOCHOBHIBACT
[IPUHATOE PELIEHUE.

«3aumenoy/ «xopouto»

Onenka «XOpOoI1I0» BBICTABIACTCA CTYACHTY, €CIIM OH TBEPOO
3HACT Marcpuaja, IrpaMOTHO M IO CYHICCTBY H3Jaract <€ro, HC
J0IIyCKas CYIICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC,
MMpaBUJIbHO NPUMCHIACT TCOPCTUUCCKHUC TTOJIOKCHUA IMPU PCUHICHUN
IMPAKTUYCCKUX BOIIPOCOB MW 3ajJad, BJIAACCT HCO6XO,Z[I/IMI)IMI/I
HaBbIKaMU U IPUEMaMHU UX BBIITOJIHCHUS.

«3AUMeEHOo» /
«YO0BIEMBOPUNMENLHON

OHGHKa «YOOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, €CJIM OH
HMECT 3HAHUA TOJIBKO OCHOBHOI'O MaTe€puajia, HO HEC YCBOUJI €Io
neTaneﬁ, A0IMYCKAa€T HCETOYHOCTHU, HCAOCTATOYHO IIPAaBUJILHBIC
q)OpMy.]'II/IpOBKI/I, HapyIICHUA JIOTHYECKOH IIOCJIICJOBATCIbHOCTH B
H3JI0KCHUU ImporpaMMHOro marcpualia, HUCIBITBIBACT
3aTPpYAHCHUS IIPU BBIITOJIHCHHUU IMPAKTUYCCKUX pa60T.

«He 3a4meHo» /
«HEYO0871emE8opUMeIbHO
»

OueHka  «HEYJIOBJIETBOPUTEIBHO»  BBICTABISIETCS  CTYACHTY,
KOTOpbIII He 3HAeT 3HAYUTEIbHONW YacTH MPOrPaMMHOIO
Marepuaa, JOIyCKaeT CYIIECTBEHHbIE ONIMOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPYAHEHUSIMH BBIIOJIHIET MPAKTUYECKHE pPaOOTHI.
Kak mnpaBuio, OLEHKa «HEYAOBIETBOPUTEIBHO»  CTaBUTCS
CTYAEHTaM, KOTOpble HE MOTYT IpOJOKUTh oOyueHue Oe3
JIOTIOJTHUTEIIBbHBIX 3aHATHH 110 COOTBETCTBYIOLIEH THUCHIUIUIMHE.




