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AHHOTAIUSA TUCHUIIINHBI

«MopaenupoBanue NpudOPOB M CHCTEM)

HucuunnuHa «MojenupoBaHue mpuOOpOB M CUCTEM» IMpEeAHa3HAueHa s
CTyJIeHTOB HampapieHus noarotoBku 12.03.01 «IIpubopoctpoenue», npoduib
MOJATOTOBKU «AKYCTHYECKHE MPUOOPHI U CUCTEMbI», BXOJUT B YUCIO JUCHUILIINH
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.

OOmiasi TPyJ0EMKOCTh OCBOCHHS AMCHUIUIMHBI COCTABISAET 7 3a4ETHBIX
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 TUCIUIUIMHBI CTYJEHT JOJDKEH MMETh 3HAHHS B Tpeeax
Kypca «H(pOpMalMOHHBIE U KOMITBIOTEPHBIE TEXHOJOTHH B MPUOOPOCTPOCHUM,
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,
npu 0pOPMIICHUH JOKYMEHTAITUH.

3agauyu: npuoOpeTeHHEe CTYJIEHTaMH OCHOBHBIX 3HAHUM 00 YCTPOMCTBE
MIEPCOHAIILHOTO KOMITHIOTEPA, KOMIIBIOTEPHBIX MPOTpaMMax OOIIEro Ha3HAYCHHS U
CHEIUATM3UPOBAHHBIX KOMITBIOTEPHBIX IMPOTPaMMax.

B pesynpraTe uW3ydeHWs JaHHOM AWCIUIUIMHBL Yy  OOYYarOIIMXCS

dbopmupyIOTCA chaeayomue npopecCuoOHATbHBIE KOMITETSHIIUN:

Kon wu  ¢opmyanposka | Itansl GopMHPOBAHMA KOMIIETCHIMH
KOMIIeTeHIIUH

IK-2 3HaeT OCHOBHBIC THIBI MaTEeMaTHYSCKHX MOJEIICH,




- T'OTOBHOCTBIO K

HCIIOJIB3YEMBIX IJIA PA3JIMYHBIX ACIICKTOB U

MaTeMaTHIECKOMY yPOBHEM prbOpoB u CHCTEM,
MOJICIMPOBAHMIO ITPOLECCOB MaTEMAaTHYECKYI0 IIOCTAHOBKY M  METObI
u 00BEKTOB ABTOMATM3UPOBAHHOIO  pEIICHUS  3a1ad4
npuOOpOCTPOECHHUST U HX (YHKIMOHAILHOTO M KOHCTPYKTOPCKOTO
UCCIENOBAaHUIO Ha  0ase CHHTE3a, aHalu3a NPOIECCOB  Pa3IMYHOM
CTaHJapTHBIX [IaKETOB ¢usuueckoii mpupoxsl B npubopax U
ABTOMATH3HPOBAHHOIO ONTUMHU3ALUH KOHCTPYKIIMHI

HPOCKTUPOBAHUA 1 OCYILECTBJIATh MATeMaTHYECKYIO IIOCTAHOBKY
CaMOCTOATCIIBHO THIIOBLIX 3a1a4 M BEIOMpaTh >()(EKTUBHEIE
pa3pabOTaHHBIX

MCTOABI KW CPCACTBA ABTOMATU3HWPOBAHHOI'O

HPOTPaMMHBIX MPOYKTOB CHHTE3a W aHaln3a KOHCTPYKIHUH MpHOOPOB,

VYmMmeer
BBITIOJIHATH HpOCKTHbIG Hpouez[ypbl C
HCIOJIL30BAHHEM COBPEMEHHBIX
HpOFpaMMHI)IX KOMIIJICKCOB
ABTOMATHU3UPOBAHHOTO MMPOCKTUPOBAHUS
HaBbBIKAMN HpI/IMeHeHI/ISI COBpCMeHHLIX

Brazeer CPEJICTB U KOMILJIEKCOB aBTOMAaTU3HPOBAHHOTO
HpOCKTHpOBaHI/IH JJI MO[IeJII/IpOBaHI/IFI

Pa3IMYHBIX XapaKTePUCTUK MPUOOPOB

Jlist opMHpOBaHU BhINIEYKa3aHHBIX KOMIIETEHIIMI B paMKaX JUCHUILIIUHBI
«KomnprOTepHBIE TEXHOJOTMH B HAayKe U IPOU3BOJACTBE» IPUMEHSIOTCS
CJIEIyIOLIME METO/Ibl aKTUBHOIO0/ HHTEPAKTUBHOIO O0YUYEHHUS:

e «Kpyrmeiii cromy;

e Jluckyccus.

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

Paznen 1. Begenue B MoaenpoBanue (4 yac.)

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

Onpenenenusa mpouecca MonaeaupoBaHus. OmnpeneneHue Mojean. Bumsl
MOJICTUPOBaHUs: (pu3znueckoe (onmpeacicHue, MpUMEHEHNEe, TTPUHITNIL, JICKAITUN B
OCHOBE JJAHHOT'O BHUJA MOJEIUPOBAHUS, HEOOXOAUMBIC YCIOBUS ISl TPUMEHECHUS
JJAHHOTO BHUJIa MOJICTUPOBAHUS, KPUTEpPUU Moao0us: yucio HpoTOHA, 4YHCIIO
Pentnonpaca, uucno Hyccenpra, AOCTOMHCTBA M OrpaHUYEHUs HJAHHOTO BHUJA
MOJICIIMPOBAaHUs), HWMUTAIIMOHHOE MOJICIMPOBAHUE

(ompeneneHue, yCIOBUS



MIPUMEHEHUS, TPeOOBaHUS K MOJENH Tipoiiecca (PyHKIIMOHUPOBAHUS CUCTEMBI MITH
oobekTa). Llenn monenupoBanus. KoMmmbeioTrepHoe MoIeIMpoBaHue: OMpE/IEIICHNUE,
NpUMEHEHUE, aHAIUTUYECKOE W HMMHUTALMOHHOE MOJICIUPOBAHUE, BO3MOXKHOCTH
JAHHOTO  BUJ@a  MOJICTIMPOBAHUS,  OCHOBHBIE  JTalbl  KOMIIBIOTEPHOIO
MOJICJIMPOBAHUS, U3BECTHBIC AITOPUTMbI KOMITBIOTEPHOT'O MOJCIUPOBAHUS.
MopenupoBanue B NOpuUOOPOCTPOCHUU: pOJdb MOJENEed B Ipolecce
pa3paboTKu TIPHOOPOB, MPUMEPHI MCIOIL30BAHMS MOJEIEH B MPUOOPOCTPOCHUHU
(MOJIeTh PIIEKTPUYECKUX TPOILIECCOB B CXEME, MOJIENb MeYaTHOM IJIAThI), IEPEXO/]
oT (puznueckux Mojienel K MaTeMaTH4ecKuM, HHGOpPMaIlMOHHAsT MOJIeNb Tpudopa
(cocTaBHbBIE YacCTH, CBSI3M MEXKJY HUMH). DKCIEPUMEHTAJIbHBIC HMCCIICIOBAHUS B
MOJEIUPOBAHUU: OIPEAEICHUE M 3Tallbl KOMIIBIOTEPHOIO 3KCIIEPUMEHTA, IJIaH
HKCIEPUMEHTA, MPOBEPKa MPABUIBLHOCTH TMOCTPOCHUSI MOJEIU C TOMOIIBIO
TECTOBBIX JIAHHBIX, MPOBEICHUE SKCIEPUMEHTA, AHAIM3 PE3YJIbTATOB, NMPUHSATHE

pELICHUN.

Tema 2. MaTemaTH4eckoe MoaeJpoBaHue. (2 yac.)

[lonatne Mmarematudeckoro monenupoBanus. OnpeneneHue. AHAJIOTUU
MEXIYy MEXaHWYECKUMH U IJIEKTPUUYECKUMU SBJICHHUSIMU: NPYKUHHBIA MASITHUK U
AIIEKTPUYECKUI  KojeOaTeNbHbIi KOHTYp, HMX MaTeMaTH4YeCKOe OIMCAaHUE.
[IpencraBnenne MareMaTudyecko wmojaenu. JlOCTOMHCTBA W HENOCTATKH
MaTeMaTHYeCKOro MojenupoBanusd. Knaccudukaius MaTeMaTnyecKux MojeseH :
no (GakTtopy BpeMEHH, MO PEXKUMY PabOThl 00BEKTA, MO BUIY (PYHKIMOHAIBHOU
CBSI3H, dbopmanbHbie/HePOopMalIbHBIE. Buapr METO]IOB COCTAaBJICHUS
MaTE€MaTUYeCKUX  MOJENEH:  AKCIIEPUMEHTAJIbHO-CTATUCTUYECKUE,  IOHATHE
YEpHOTro SIIMKA, aHAIUTUYECKHE, KOMOMHUPOBAHHbIE, TOCTOMHCTBA M HEJOCTATKH
paccMOTpeHHbIX  MeTrofoB.  CoxaepkaHue W 3Talmbl  MaT€MAaTHYECKOIrO
MOJICJIMPOBaHUs: o00cieoBaHUe OO0BEKTa MOJAEIUPOBAHUSA, COJAEpKATEIbHAs
MOCTAaHOBKA 33/1a4M MOJICIMPOBAHUS, TEXHUUECKOE 3aJJaHUE HA MPOEKTUPOBAHUE U
pa3paboOTKy MOJeNd, KOHIENTyalbHas IOCTAaHOBKA 3aJaud MOJEIMPOBAHUS,

MaTeMaTU4CCKass IIOCTaHOBKA 3aJadu MOACIHMPOBAHHA, OICpaTOp MOJICIIH,



pacCIpOCTPAHEHHBIE THIBI 3a4a4, NPOBEPKHM I KOHTPOJISA NPABUIBHOCTH
MOJTyYEHHOM CHCTEMbl MAaTEeMAaTUYECKUX COOTHOIICHMI, BHIOOp M 0OOCHOBaHME
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 HEAJIEKBATHOCTH MOJIEH, YCTPAHEHUE HEAICKBATHOCTH
MOJENIN, IPAKTHYECKOE MWCIOJIB30BAHUE IIOCTPOCHHOM MOJEIM U  aHAIN3
pe3yapTaToB MojenupoBaHus). OmnpeneneHue 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
MojJeiMpoBaHus (2 yac.)

O630p mnporpammbel Mathcad: kpaTkoe omnmcanue, calT HpPOrpamMMmBbl,
OCHOBHBIE  BO3MOXXHOCTH,  MHGOPMAIIMOHHBIE  PECYpChl,  paCUIUpEHHE
dyukuunonansHocTH A npubopoctpoenust (Electrical Engineering Library -
aJIeKTpoTexXHUYeckas ouoimoteka, Mechanical Engineering Library - 6ubanoreka
MaruHocTpoeHus). O630p mporpammbel Mathematica: kpaTkoe omnucaHue, CauT
pOrpaMMbl, BO3MOXKHOCTH, pacimmpeHus Mathematica mas WCIIONB30BaHUS B
monenaupoBanun (AceFEM, Analog Insydes, Mathematica Link for LabVIEW,
MathModelica (SystemModeler), SchematicSolver), uHpOpPMAaITMOHHAS
nonnepxkka. O63op mporpammbl Maple: kpaTkoe omucaHue, BO3MOXHOCTH, CaWT
nporpaMMbl, WHGOPMaNMOHHAs moaiepkKka. CpaBHHTEIbHAS XapaKTePHUCTHKA
MpPOrpaMMHBIX TakeToB. (O3HAKOMIJIGHHWE C TporpaMMHBIM makeTom Mathcad:
omvcanue HHTepdeica: TIaBHOe OKHO, OkHO Resource Center — pabora B
CIIPABOYHON CHCTEME, NPHUMEPHI, TJaBHOE MEHIO, IAHETU WHCTPYMEHTOB:

«CTaHOapTHaAI», ((d)OpMaTI/IPOBaHI/IC», «MaTeMaTuka». THIIbI JaHHBIX, CHHTaKCHUC



s3blka makeTa Mathcad: ckansipbl, mpucBanBaHue, paHKUPOBaHHBIE MEPEMEHHbIE,
TaONMUIBI BBIBOJA, (OpMATHUpOBAHUE TaOMUI, NPHUMEHEHUE PAHKUPOBAHHBIX
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,
WH()OPMAITMOHHBIC PECYPCHI, pacIUpeHre (PYHKIIMOHATBHOCTH C ITOMOIIBIO
HabopoB MHCTpyMeHTOB. MHTepdelic monb3oBarens makera Matlab: koMmaHmHOe
okHO, okHO Workspace Browser. OcHOBHBIEC NIpUHIIMUIIBI PAOOTH B TakeTe Matlab.
Tunel nNaHHBIX, S3BIK TMporpaMMupoBaHus makera Matlab. Brraucnurensubie
byHkuuu, QYHKIUM BU3yaJdW3allud JIaHHBIX, YHCJICHHOE pEIIeHHUE CHUCTEM
muddepeHnranbHbIX ypaBHeHUI B makete Matlab. CnpaBounas cucrema Matlab
(bpaysep, TOMCK, JEMOHCTpallMOHHBIE TpuUMephl). MoaenupoBanue B Simulink:
OMKMCAaHWE TMporpamMmbl, paboTa ¢ mporpamMmoi, npuioxkenus Simulink s
mojnenupoBanus B npubopoctpoenun (DSP  Blockset, SimPowerSystems,
SimMechanics, Simscape), wuHTEepdeiCc IPOrpaMMsI, CO3IaHuEe MOJENCH,
YCTAaHOBKa IMapaMeTpOB pacyeTa W €ro BbIMOJHEHHE, Oubauoreku Simulink
(O6JTIOKM-HUCTOYHUKH CHUTHAJIOB, OJOKH-TIPUEMHUKH CUTHAJIOB, aHAJIOTOBBIE OJIOKH,
HEJIMHEHHbIE OJIOKU, NUCKPETHBIE OJIOKH, OJOKM MAaTeMaTHYeCKHX OIeparuu,
OuOnuMoTeKka MapUIpyTH3allMM CHUTHAJIOB), YCTaHOBKA MapamMeTpoB OJIOKOB,
CIIpaBOYHAs CHCTEMa, JEMOHCTPAIlMOHHBIC TMpuUMeEphl. MojenupoBanue B

SimPowerSystems: 0ocoOeHHOCTH CO3JaHUsl MOjeICH, HMeroImecs OJOKH



(UICTOUHMKHA ~ DJIGKTPUYECKOW  DHEPTUM,  AJIEKTPOTEXHUYECKHE  BJIEMEHTHI,
U3MEPUTEIBHBIE U KOHTPOJBHBIE YCTPOMCTBA, YCTPOMCTBA CUIIOBOM 3JIEKTPOHUKH),
yCTaHOBKa TMapamMeTpoB OJOKOB, CIpaBOYHAs CHUCTEMA, JIEMOHCTPAI[MOHHbBIC
npuMepsl. [IpuMepsl MoJETMpPOBaHUS 3JIEKTPHUCCKHX cxeM B SimPowerSystems
(MOJIeb IEKTPUYECKON IeNH MEePEMEHHOT0 TOKa, MOJCIMPOBAHUE MEPEXOAHBIX

MPOLIECCOB B JIEKTPUUECKOM 1IETIH ).

Tema 3. IlporpamMMHBbIe cpeacTBa AJs1 pa3padoTKH U MOJeJTUPOBAHMS
3JIEKTPOHHBIX cXeM. (2 4ac.), ¢ UCMO0JIb30BAHUEM METOAA AKTUBHOI0 00y4YeHUsA
— 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,  WHAUKATOPHI,  U3MEpPUTEIbHbIE  NPHUOOPHI,  WHCTPYMEHTHI,
MojenupoBanue cxem). [Iporpamma Proteus: Bo3mokHOCTH, Ha3HaueHHE, cepa
MIPUMEHEHMUS, O0COOEHHOCTH MIPOTPaMMBbl, rpaduueckuit penakTop
npUHIMNHATBHBIX cxeM [SIS, rpaduueckuii pemaktop mneuatHeix miat ARES.
[Tporpamma PSpice: kparkmii 0030p, BO3MOXKHOCTH, Ha3Ha4ycHHe, (Hamibl
nporpammsbl, coctaB cuctembl OrCAD. O3HakoMIIEHHE C NPOrPaMMHBIM ITAKETOM
MultiSim: unrepdeiic nmonp3oBarens (MaHeId UHCTPYMEHTOB, pabouasi 00JacTh,
DIIEMEHTHI IS CO3aHUS CXEM, U3MEPHUTEIbHBIE HMHCTPYMEHTHI, OKHO pa3paboTKH,
rJ100aJIbHBIE HACTPONKH, HACTPOUKH JIUCTA, MPOBOIHUK KOMIIOHEHTOB), OCHOBHBIC
OpUHIMIBL padoThl B nakere MultiSim (paGota ¢ npubopamu: U3MepeHue ToKa U
HaIpPSHKEHUS!, TOCTPOCHHUE OCIIUIUIOTPaMM U TPadUKOB aMIUTATYIHO-4YaCTOTHBIX U
(ha30-4aCTOTHBIX XapaKTEPUCTHUK, MIOMCK U pa3MEIIeHUE KOMIIOHEHTOB, N3MECHECHHE
napaMeTpoB KOMIIOHEHTOB, pabora ¢ (QyHKIusIMU aHanmu3a). MojeaupoBaHue

AJIEKTPOHHBIX cXeM B makete MultiSim.



Tema 4. [IporpaMmmHublie cpeCcTBA AJIsi KOMIBIOTEPHOT0 MOIEJTUPOBAHUS
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, Crieluain3upoBaHHbIe MpriIokeHns Ha ocHoBe AutoCAD (AutoCAD
Electrical, AutoCAD Ecscad, AutoCAD Mechanical, CIIIC monyns). Cucremsl
aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS MeYaTHBIX miaT. [Iporpammuelil naker P-
CAD: naznadeHne, BO3MOXXHOCTH CHCTEMBI, OCHOBHBIC MOAYIH. [IporpammHbIii
nakeT Altium Designer: ocHOBHBIE BO3MOXXHOCTH (PEHAKTOp CXEM, pPEIaaKTop
OMOMMOTEK, CXEMHOE MOJICTUPOBAHUE, PEJAKTOp TNEeYaTHBIX IUIaT, paboTa C
TPEXMEPHBIMU MOJICISIMA, BO3MOXXHOCTH HWMITOPTA, BBIXOAHAS JTOKYMEHTAIIWSA),
uHdopmarmonHas moanepxkka. Ilouck, mnepepaboTka, CpeacTBa MOJIYYCHUS
uH(popmanuu, paboTa B rJI00aTbHBIX KOMIBIOTEPHBIX CETSAX: IOHCK 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
anexkTponHas OuoOnnoreka eLIBRARY, »51ekTpoHHO-OMOIMOTEYHBIE CHUCTEMBI,
CalThl KypHAJOB, CAaWTBHl C ypoKamMH TO paboTe B NPOrpaMMHBIX TIaKeTax,

paccMaTpUBaEMBIX B Kypce.

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

O3HakomiieHHe ¢ nporpaMMHbIM akeToM AutoCAD. Bo3aMokHOCTH nakeTa:
CO3/IaHUE JIBYX M TPEXMEPHBIX Mojesield u dyeprexeil. utepdeiic monp3oBaTes:
naHejab OBICTPOTO JOCTyMA, JIEHTa, CTPOKA COCTOSHHS, BHUIOBas IIaHEIb,

KOMaHIHasA CTPOKa, pa6oqee IMOJIE, KOHTCKCTHOC MCHIO. OcHOBHBIC IMPUHOUIIBI



pa®oThl: BBOJA KOMaHJA, BBOJA KOOPAMHAT, OOBEKTHAs MpPUBSI3KA, OOBEKTHOE
OTCJICKMBAHUE, CETKA, IPOCMOTP UEPTEkKEH, OCHOBHBIE TECOMETPHUUECKHE OOBEKTHI
(Touka,  OTpE30K,  OKPYKHOCTb,  Jyra, T[OJWJIHHHUSA,  MHOTOYTOJIbHUK,
NPSIMOYTOJIBHUK, KOJIBLIO, CIUIAWH, 3JUIUIIC, 00JAK0), peAaKTUPOBaHUE OOBEKTOB,
HaHECEHUE pa3MepoB, padoTa ¢ TEKCTOM, Ha3HAUY€HUE M HCIIOJIB30BAaHHE CIIOEB.
Tpéxmeproe mopenupoBanue B makere AutoCAD: TpexmepHble KOOpPAMHATHI,
TPEeXMEpHbIE MOJENM, KapKachl, IOBEPXHOCTH, IIOCTPOCHHUE CTaHJAPTHBIX
TPEXMEPHBIX Tel (MapajuieNenuIe]], KOHyc, UWWIMHAP, cdepa, TOp, KIKH, CO3/IaHHe
TeJa BBIJABIMBAHUEM JIBYXMEPHOTO OO0BEKTa, CO3JaHHE Tejla BpalleHHEeM
JIByMEpHOTO OOBEKTAa BOKPYT OCH), BH3YyalIH3aIUs, HPOCMOTP 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, Bxomsmme B maker P-CAD, ux nasmauenume: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. MuTtepdetic momap3oBarens mporpamMm
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
NPUHIIMIHAIBHBIX CXEM, MOAKIIOYEHUE OMOIMOTEK KOMIIOHEHTOB, pa3MeElIeHHUE
KOMITOHEHTa, PEIaKTUPOBAHHE CBOMCTB KOMIIOHEHTA, pa3MEIleHHE MPOBOJHMKA,
pa3MenIieHue JIMHUK, pa3MelIeHuEe TEKCTa, MOJArOTOBKA MPUHIMITNAIBHON CXEMBI K
neyaty, popMHUpOBaHUE CITUCKA COCTUHEHUH ISl COCTABJICHHOW MPUHITUITHAILHON
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 TPACCUPOBKU MEYATHOW IJIATHI, CO3/IaHUE

KOHTypa IEYaTHOW IUIaThl, py4yHas TPACCUPOBKA, MHTEPAKTUBHAS TPACCHUPOBKA,



aBTOMATHUYECKas TPACCHPOBKA, MOATOTOBKA YEpPTEX,a MEUATHOMN IUIAThl K BBIBOIY
Ha T1e4arb), rpaduyeckmii pemakrop cumBoioB Symbol Editor (3amyck
porpamMMbl, HACTpPOMKa IMapaMeTpoB, CO3JaHUE CHUMBOJIA, CO3JaHUE CHMBOJIA C
nomombio Symbol Wizard), rpadudeckuii pegakrop mocamodHbsix mect Pattern
Editor (Hactpoiika penakropa, mpolecc Co3JAaHus MOCaJOYHOTO 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 TIAHENbh PEIAaKTOpa, CO3/IaHUE OJHOPOMHBIX W HEOTHOPOIHBIX
KOMITOHEHTOB).

Tema 7. O3nakomieHHe ¢ mporpaMMHbIM nakerom KOMIIAC-3D. (2
qac.)

Bo3moxnocTu KOMITAC-3D: TBEPAOTEIBHOE MOJIEIINPOBAHUE,
MPOCKTUPOBAHUE M3JCIMA M3 JUCTOBOTO MaTepHalia, MPOCKTUPOBAHHUE C
MPUMEHEHUEM CJIOKHBIX TIOBEPXHOCTEH, (HOPMHUPOBAHHUE DICKTPOHHON MOJICIH
uznenuii. Muatepdeiic monp3zoBarenss KOMITAC-3D: nanenb ymnpaBiieHHs, OKHO
JIOKyMEHTa, JCPEeBO TIOCTPOCHUs, CTPOKAa COOOIICHMH, CTPOKAa COCTOSHUS,
KOMITaKTHasi TIaHeNb, MaciiTad u BpaiieHue n3odpaxeHusi. OCHOBHbIC MPUHITUIIBI
pab6otel B makere KOMIIAC-3D: co3ganue acku3a, maHenb «l'eomeTpus»,
omepanud 1O  CO3AaHWI0 00beMa, TMapaMeTPUYEeCKHUH pPEeXUM  padoTHI,
napamMeTpuIecKue CBOICTBa MOJIETIH, WHCTPYMEHTAJIbHAS naHesb
napamerpuszanun. Co3nanne wozeneit B makere KOMIIAC-3D: co3panue
00BEMHON MOJIC]TH, OCHOBHBIC IIOHSATHS TBEPAOTEIHLHOTO MOJICTUPOBAHKS B
KOMITAC-3D, »3cku3bl, oOlepaluH, BCIOMOTATelIbHAsi TE€OMETPHUS, SIEMEHTbI
TBEPJOTEIILHONH T'€OMETPUYECKONH MOJCIH, CO3/JaHHEe COOPOYHOTO YEepTeKa,
dbopmoobOpasyromue  onepanuy, — MapaMeTpUYecKue  CBOWCTBA  JIETalH,
pPETaKTUPOBAHUE MOJCIH, CEPBUCHBIC BO3MOXKHOCTH, OOMEH HH(OpMAIHe ¢

JIPYTUMU CUCTEMaMU, UH(OPMAIIMOHHAS MOJAEpPKKa.



1. CTPYKTYPA U COAEPXKAHUE MMPAKTHUYECKON YACTHU
KYPCA

IIpakTuuyeckne 3ansarus (58 vac.)

3ansatue Ne 1. O3HakomJiieHue ¢ nmporpaMMHbiMu nakeramu Mathcad,
Mathematica, Maple. (4 yac.)

WuTepdeiic, MeHIO, OCHOBHBIE HACTPOWKH. BBOA MHpOpMaIui, BCTPOSHHBIE
U ToJib3oBaTenbckue GyHKuuu, creudysHknauu. Oneparopbl, THMBl JaHHBIX,
(dbopmar BbIBOJA YHCIOBBIX JaHHBIX. OCHOBBI rpa)MUECKON BU3YyaIU3aALINH.

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-HCTOYHHUKH CUTHAJIOB, OJIOKU-TIPUEMHHKH CUTHAJIOB, aHAJIOTOBBIC
0JIOKM, HENUHEWHbIC OJIOKH, ITUCKPETHBbIE OJIOKH, OJOKHM MaTeMaTUYECKUX
orepainuid, OMOTUMOTEKAa MAapIIPyTU3AIMM CUTHAJIOB), YCTAHOBKA IapaMeTpOB
0JIOKOB, CIpaBOYHAs CHCTEMA, JEMOHCTPAIIMOHHBIC IIPUMEPHI.

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

O3HakomiieHHEe ¢ mporpaMMHbIM  nakerom  MultiSim:  uHTepdeiic
MoJib30BaTels (MaHeIu HHCTPYMEHTOB, paboyast 001acTh, SJIEMEHTHI JIJIsl CO3AaHus
CXEM, U3MEPUTEIIbHbIE MHCTPYMEHTHI, OKHO Pa3paboTKH, II00aIbHbIE HACTPOUKH,
HACTPOMKH JIUCTA, MPOBOJHUK KOMIIOHEHTOB), OCHOBHBIC MPUHIIUILI paOOTHI B
nakere MultiSim (pabGotra ¢ mnpubopamu: H3MEpeHHE TOKAa M HaIPSKEHUS,
MOCTPOEHUE OCHUUIOTPaMM U TpauKOB aMIUIMTYAHO-4aCTOTHBIX H  (ha3o-
YaCTOTHBIX XapaKTEPUCTUK, IMOUCK M pa3MEIIeHHE KOMIIOHEHTOB, W3MEHEHUE
napaMeTpoB KOMIIOHEHTOB, pabora ¢ (yHKIUSMHU aHanuza). MojaemupoBaHUE

ANIEKTPOHHBIX cxeM B makete MultiSim.



3ansaTtue Ne 4. O3HaKkoMJIeHHe ¢ MporpaMMHbIM nakerom LabVIEW. (8
qyac.)

[Tporpamma LabVIEW: Bo3moskHOCTH, Ha3HaueHue, chepa IpHUMEHEHUS,
MOHATUE BUPTyaJIbHOrO Npubopa, calt pazpadorurka. NHTEepdelic noap3oBaresns
(maHenu WHCTPYMEHTOB, pabouas 00JacTh, 3JIEMEHTHI [UJISi CO3JaHUSI CXEM,
U3MEpUTENbHbIE HMHCTPYMEHTBI, OKHO pa3pabOTKu, TriI00ajgbHble HACTPOUKH,
HACTPOWKH JINCTA, TMPOBOJHUK KOMIIOHEHTOB), OCHOBHBIE TPHUHIIMIBI PaOOTHI B
nakKeTe.

3ansaTue Ne 5. O3HakoMiIeHHE ¢ POrpaMMHbIM nakerom AutoCAD. (12
yac.), ¢ HCNOJIb30BAHUEM METO/a AKTHBHOI0 00yUeHHsl — JUCIIYT HA 3aHATHH

Oznakomsienne ¢ nporpamMMHbiM  makeroM AutoCAD. Hutepdeiic
MOJIb30BATENsI: MaHeldb OBICTPOTO JOCTyMa, JEHTa, CTPOKa COCTOSIHHS, BHIOBAs
naHeslb, KOMaHJHas CTpoKa, pabouee Moje, KOHTEKCTHOEe MeHI0. OCHOBHBIE
OPUHIMIBL pabOThI: BBOJ KOMaHJ, BBOJ KOOpPJWHAT, OOBEKTHAs MPUBS3KA,
OOBEKTHOE  OTCICKHUBAHME,  CETKa, TPOCMOTP  YEpTEX eH, OCHOBHBIC
Tr€OMETPUYECKUE OOBEKTHI (TOYKA, OTPE30K, OKPY>KHOCTh, Ayra, MOJUINHUSA,
MHOTOYTOJIbHUK,  TPSIMOYTOJbHUK, KOJbILO, CIUIAifH, OJJJIMIC,  O0O0JaKo),
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.)

O3nakomiienne ¢ mnporpamMmMHbiM —makeroM P-CAD: Bo3MmoxHOCTH.
[Tporpammel, Bxozasimme B maker P-CAD, ux nHasnauenume: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. Murtepdeiic moap3oBaTenss mporpamMm
naketa P-CAD: (rmaBHoe MeHIO, MHCTpYMEHTaJbHbIE IMaHENH, pabouee mMoJie
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, TMOIKIIOUEeHUE OMOJMOTEK KOMIIOHEHTOB, pa3MEIICHUE

KOMIIOHCHTA, pCAaKTHPOBAHUC CBOMCTB KOMIIOHCHTA, pa3sMCIICHUC IIPOBOJHHUKA,



pa3MeIeHre JIMHAN, Pa3MEIICHUE TEKCTa, MOATOTOBKA MPUHITUIHATHHOW CXEMBI K
nedyaT, GOPMHUPOBAHUE CITMCKA COCTMHECHUMN 11 COCTABICHHON MPUHITATTAATHLHOM
CXeMbl), Trpaduueckuil pemaktop mnedatHelx IuaT PCB (3amyck mporpaMmel,
HayaJbHbIE HACTPOWKHU MPOrPaMMbl, Ha3HAYEHUE CJIOEB, HACTPOMKa MapaMeTpoOB
OTOOpaKEHHUS, TOJKIIOYEHHE OUOJIMOTEK KOMIIOHEHTOB, HMIIOPT CIIMCKa
COCJIMHEHUN, MPUHIIUIBI U AJITOPUTMbl TPACCUPOBKU MEYATHOM IJIATHI, CO3/JaHUE
KOHTypa IEYaTHOM IUIaThl, py4yHasi TPACCUpPOBKA, MHTEPAKTUBHAS TPACCUPOBKA,
aBTOMaTUYeCKasi TPACCHUPOBKA, MOATOTOBKA YEpTEXka MEUaTHOM IMIIaThl K BBIBOIY
Ha TIeYaTh), rpaduueckwii pemakTop cuMmBoiioB Symbol Editor (3amyck
MporpaMMbl, HACTPOIKa MapaMeTpOB, CO3/IaHHE CHUMBOJIA, CO3JaHHWE CHMBOJIA C
nomoibio Symbol Wizard), rpaduueckuit pegakrtop mocanodnbix mect Pattern
Editor (mactpoiika pegakropa, Npouecc Co3JaHus MOCaJOYHOr0 MECTa, CBOWCTBA
KOHTaKTHOM TUIOMIAJIKH, CO3/IJaHUE MOCaJOYHOIO MECTa KOMIIOHEHTa C MOMOIIBIO
Pattern Wizard), menemxep oudmuorek Library Library Executive.

3anstue Ne 7. O3Hakomuienne ¢ nporpaMMHbiM nakerom KOMIIAC-
3D. (12 yac.)

WNurepdeiic nons3oBarens KOMIIAC-3D: naHenb ynpaBlieHHs, OKHO
JIOKyMEHTa, JEpeBO TIOCTPOCHHUS, CTPOKAa COOOINECHUM, CTPOKAa COCTOSHUS,
KOMITaKTHasi TIaHeNb, MaciiTad U BparieHue n3o0paxeHus. OCHOBHBIC MPUHIIUATIBI
pabotel B makere KOMIIAC-3D: co3ganue »cku3za, mnasenb «['eomerpus»,
omepanMd 1O CO3JaHUI0 00beMa, TMapaMeTPUUYEeCKUi pEeXUM  padoThI,
napaMeTpuuecKue CBOMCTBA MOJICIIH, WHCTpYMEHTAJIbHAs naHe b
napamerpuszanuu. Co3ganne wmoxaeneir B mnakere KOMIIAC-3D: co3panue
O00BEMHON MOJIETTH, OCHOBHBIC TMOHSATHS TBEPAOTECILHOTO MOJICTUPOBAHMS B
KOMITAC-3D, »5cku3bl, omnepanuy, BCIIOMOTrarejibHas TIE€OMETPHS, SJIEMEHTHI
TBEPJOTEILHON T'E€OMETPUYECKONW MOJIENIHN, CO3/JaHhe COOPOYHOTO YepTexKa,
dbopmoobOpasyromue  onepanyu, — MapaMeTPpUYEeCKMe  CBOWCTBA  JICTAJIH,

PCAAKTUPOBAHNEC MOJCIIN, CCPBUCHBIC BO3MOKHOCTH.

1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE



CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4eOHO-METOIUUECKOE obecreueHune CaMOCTOSTEILHOMN paboTHI
oOydJaroIuxcs Mo JUCHUILIMHE MpeAcTaBieHo B IlpwimokeHnu 1 W BKIIOYACT B
ceOs:

- 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;

- TpeOOBaHUA K TPEACTABICHUIO U
CaMOCTOSITeIIbHOM PaOOTHI;

- KPUTCPHUHU OLCHKHU BBITIOJTHCHHUA CaMOCTOSITEIIbHOMN pa60T1>1.

oQOpMIICHUIO  pE3YJIbTaTOB

IV. KOHTPOJIb JOCTUXXEHWS IIEJIEM KYPCA

Ne Kontpomupyemsie OneHouyHbIE CPECTBA -
/T MoyNu/ pa3zienst / Konp! 1 3Tans! hopMupoBanust HAaMCHOBaHHE
TEMBI JUCITUTUINHBI KOMIIETEHIIHH TEeKYIIHA | TTPOMEXKYTO
KOHTPOJIb qHas
aTTecTanus
1 BBenenue CrocoOHOCTE 3HaeT Y cTHBIN Bompoc  Ne
MOJCIINPOBAaHNE OCYHIECTBJIATh IOUCK, onpoc (YO- |1 B
XpaHeHue, o0paboTKy 1) [Tpunoxxenn
u aHanm3 u?2
uHpopMaluu u3
PAsIIHHIHbIX YmMmeer VYcrHbIi Bompoc  Ne
UCTOYHUKOB U  0a3 onpoc (YO- | 2 B
AaHHBIX, 1) [Tpunoxxenn
NpPEICTaBIATh €€ B -
TpeOyemMoM Qopmare
C  HCIOJIb30BaHUEM
MHOOPMAIIHOHHBIX, Bnageer | Ycrubiit Bomnpoc Ne
KOMIIBIOTEPHBIX u ompoc (YO- |3 B
CETEBBIX TEXHOJIOTUI 1) Hpunoxenu
(OIIK-2) u2
2 Brenenne Cnoco6HOCTh BiasieTh | 3HaeT YcrHbIi Bonpoc Ne
MOJEIIUPOBAHUE METOJaMHU ompoc (YO- | 4 B
MH(OPMALIMOHHBIX 1) [Ipunoxenn
TEXHOJIOTUH, u?2
coOJIro1aTh OCHOBHBIE




TpeOOBaHMS YMmeer YcrHbrit Bompoc  Ne
nH()OPMATMOHHON onpoc (YO- |5 B
0€301acHOCTH, B TOM 1) [Tpunoxxenn
qucie 3aIUThI 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
CpeacTBa JUISL | MaTEMaTUYECKOMY ompoc (YO-|8- 24 B
MOJIETTUPOBAHUS MOJIETTUPOBAHUIO 1) [Tpunoxxenu
MPOLECCOB u u?2
00BEKTOB
npuGopoCTpOCHAT M YmMmeer VYcerHbii Bompoc  Ne
WX HCCIEOBAaHUIO Ha ompoc (YO- | 8- 24 B
Oase CTaHJapTHBIX 1) Tpunosenn
MaKeTOB -
ABTOMATU3UPOBAHHOT
O TMPOEKTHPOBAHUS H
CAMOCTOSATEIHHO Bnaneer | YcrHbid Bompoc  Ne
pa3paboTaHHBIX ompoc (YO- | 8- 24 B
MIPOTPaMMHBIX 1) Hpunosxenn
npoaykToB (ITK-2) 2
TumnoBele KOHTPOJIbHBIC 3aJ1aHus, METOANYECKUE MaTepHabl,

OTIpENICIIAIONIME TPOILEAYPhl OLICHUBAHUSI 3HAHUM, YMEHH W HABBIKOB U (WJIN)
OmbITa ACATEIBHOCTH, a TaKKe KPHUTEPUM W TIOKa3aTead, HEOOXOIUMBIC IS
OIICHKM 3HAHWM, YMEHUW, HABBIKOB M XapaKTEpU3YIOIIUE ATanbl (POPMUPOBAHUS
KOMIIETCHIIMK B TIPOLIECCE  OCBOEHMUSA

00pa30oBaTeNbHON  MPOTPaMMBI,

npezacTasiieHsl B [Ipunoxenuu 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas1 JiUTEpPaTypa



1. ITopmaes, C.B. KomnbiorepHoe MoaenupoBaHue (pU3NIECKUX MPOIIECCOB
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. JIpsixonos, B.II. MATLAB R2007/2008/2009 nnst panuouHxkeHepoB. — 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»

JlonosHuTEILHAS JIUTEpPAaTypa

1. T'ymepoB A.M. Ilaker Mathcad. Teopus u mnpaktuka. Yacte .
NuterpupoBannas marematuueckasi cucrema MathCad [DnextponHsiii pecypc]:
yuebHoe mocobue/ I'ymepor A.M., XomogHoB B.A.— DIEKTPOH. TEKCTOBBIC
JaHHbIC.— Kazaun: Kazaunckuit HaIlMOHAJIbHBIN HUCCIIEI0BATEIILCKUN
TexHojornyeckut  yHuepcuter, 2013.— 111 c¢c— Pexum pgocryma:
http://www.iprbookshop.ru/64232.html.— DBC «IPRbooks»

2. Pemenue umxeHepHbix 3amgad B mnakere MathCAD [DnexTpoHHBII
pecypc]: yuebnoe mocobue/ HO.E. BockoOoiiHukoB [u Ap.].— DJEKTPOH.
TeKCTOBbIe JaHHble.— HoBocuOupck: HoBocubupckuit  rocygapcTBEeHHBIN
apXUTEKTypHO-cTpouTenbHbIi yHuBepcuteT (Cubctpun), ObC ACB, 2013.— 121
c.— Pexum moctyma: http://www.iprbookshop.ru/68838.html.— 3BC «IPRbooks»

3. IlepcoBa  M.I. CoBpEMEHHBIE  KOMMBIOTEPHBIE  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/

[OnexTponHbIii pecypc]: xoncnekt neknuit/ IlepcoBa 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
(Cubctpur), ObBC ACB, 2013.— 197 c¢— Pexum  jgocryna:
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 gaHHble.— CII0.: Yuusepcurer UTMO, 2016.— 178 c.— Pexum
noctymna: http://www.iprbookshop.ru/67287.html.— 3BC «IPRbooks»

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOW CETH

«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 MmoaenupoBanusi B MATLAB. Yacts 2. Simulink:
YuebHoe nocodue. - HoBokysuenk: PUO HOU KemI'VY, 2004. - 304 c.:
http://window.edu.ru/resource/199/56199/files/nkfi19.pdf.

3. KopobGeitnuko A.I'. PazpaboTka u aHaiu3 MaTeMaTUYECKUX 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
nocobue. - CII0.: I'YAII 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., MensHukoB ['.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
naboparopHbix padot / b.H. Pomanos. - YibsHoBck: Yal'TY, 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. UYepuenue mist Bcex. bimor AHHBI
BecenoBoii, Texuunueckuii komnemk wum. C. W. Mocuna Tynasckoro

rocyaapcTBEHHOro yHuBepcuTeTa: 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 KOMITIAC-3D:

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

12. Ypoxku 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. TpexmepHoe moxaenupoBanue B cucteme Kommac-3D

(mpakTuueckoe pykoBojicTBo). - CI16.: CIIoI'Y U'TMO, 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
CTYyJICHTOB JHEBHOM U 3ao4HOW ¢opM oOyueHus 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-TexHruecKkuit KypHaJ "[IpubopocTtpoenue":

http://pribor.ifmo.ru/.

18. O6yuatomue Matepuasl o pabore B nmporpammuom nakere KOMITAC:

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

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT U IPOTPAMMHOIO0 00ecreYeHmst

[Iporpammuoe obecrieyeHue:
Mathcad 2001 uau 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  BbmmomHEeHHM  Ja0OpaTOpHBIX PAabOT W KypcoBOl  pabOThI

npenogaBaTciib KOHTPOJIHUPYET pa60Ty CTYACHTOB, OTBCYACT Ha BO3HHKAIOIIHC


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, TIOJCKA3BIBAET X0 pelieHus. ECiu MMoaydeHHbIX B ayAUTOPUM 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  JUCHUILIMHBI

BKJIIOYAET B ceOs AYJUTOPHUN IJIA IIPOBCACHUA J'ICI(L[I/Iﬁ N IMPAKTHYCCKHX SaHHTHﬁ,
060py,Z[OBaHHI>IX My.TII)TI/IMGI[I/IﬁHBIM O6€CH€‘-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 Pa3pa0OTKH  HWHXEHEPHBIX
TEXHHUKH Ka(eapsl npuIoKeHuit u cucteM cobopa manusix N1 USB-DAQ Bundle X-
npubopoctpoenus, aya. E 628a series;  Y4eOHO-UCCIIEIOBATENIBCKUI ~ KOMIUIGKC ~ MOJYJbHBIX

npu6opoB NI Modular Instruments Kit

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

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)

npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ am.
NPUBOJIOM; KperieHne HacTeHHo-notosouHoe Elpro Large Electrol
Projecta; mpodeccuonanpuas KK-nanens 47", 500 Ka/m2, Full HD
M4716CCBA LG; mnoacuctemMa BHICOMCTOYHUKOB TOKYMEHT-
kamepa CP355AF Avervision; moacucrteMa BHICOKOMMYTALUH;
MOJCHCTEMA AyJHOKOMMYTAllMM W 3BYKOYCHJICHHS, IOJCHCTEMA
WHTEPAaKTUBHOTO ymnpapieHus; OecnpoBonubsie JIBC obecriedeHs
cucteMol Ha O0a3e Touek nocryma 802.11a/b/g/n 2x2 MIMO(2SS)

MynsTuMenuiiHbIE Ay TUTOPHH,
E628, E627, E625
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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 PEKOMCHAAIIMHA 110 UX BBIIMMOJIHCHHUIO

Kaxnapi crygeHT mnosiydaeT WHAUMBUAYAJIBHOE 3a/aHUE,

B KOTOPOM

Heo6xonumo mpopaboTaTh TEOPETUUYECKUM MaTepuaia Mo TeMe, COCTaBUTh

AJITOPUTM PELICHHUS 3a1a4H.

MeToauueckue YKazaHusd 10 NOAroToBKeE K NPAKTUYCCKHM 3aHATUAM

KoHTponb pe3ynbTaToB caMOCTOSATENBHON pabOThl OCYIIECTBISETCS B XOJ€

IPOBEJCHUS MPAKTUUECKUX 3aHATUN, YCTHBIX OMPOCOB, COOECEIOBAHUM, PELICHHS

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




1. K mpakTu4eckomMy 3aHATHIO CTYACHT JOJIKEH MOJATOTOBUTHCS: TTIOBTOPUTH
JICKIIMOHHBIN MaTepuall, MpOYUTaTh HYXKHBIN pa3iell 1o TeMe B y4eOHUKE.

2. 3aHsATHE HAYMHAETCA C OBICTPOro (POHTAIBHOTO YCTHOI'O 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 okoHUaHHUM 3aHATHUS JACTCS JIOMAIllHEE 3aJlaHhe 0 HOBOW TeMe W
MpeaiaracTcsl COCTAaBUTh TECTHI IO TMPOWICHHOMY MaTepHaly, KOTOpbIE OBLIH
W3Y4YEHBI Ha 3aHATUU (pE3IoMe).

7. BpICTyIJIeHHS W aKTUBHOCTh CTYJCHTOB Ha 3aHITHE OICHUBAIOTCS

TEKYIIEN OLICHKOU.

Pexomenaanum no pedepupoBaHNI0 y4eOHOM U HAYYHOM JTUTEPATyPbI

PedepupoBanne yueOHOM W HAYyYyHOM JUTEpaTyphl IMpeAnojaraer
yIIyOJIEHHOE W3YYeHHE OTAETBHBIX HAYYHBIX TPYAOB, UYTO JOJDKHO OOECIEUUTH
BBIPAOOTKY HEOOXOJMMBIX HaBBIKOB paboThl Haa kHuroh. Bcé€ sto Oyner
COCOOCTBOBAaTh  PACIIMPEHHUIO  HAY4YHOTO  KPYro3opa, IOBBIIICHUIO  HX
TEOPETUIECKON MOTOTOBKU, (POPMUPOBAHUIO HAYIHON KOMIIETEHTHOCTH.

Jist  pedepupoBaHus TpenararoTcs y4yeOHbIe IMOCOOMs, OTHEIbHBIC
MOHOTpadUYecKue WCCIEAOBaHUS W CTaThU TI0 BOMPOCAM, MPEIyCMOTPEHHBIM
nporpamMmoit yueOHoi nucuuiuinHbl. [Ipu monbope nuTepatypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOAMMO OXBATUTh Ba)KHEHIIINE HAIPABICHUS Pa3BUTHS JTAHHOMN
HayKH Ha COBpeMeHHOM sTamne. Oco0oe BHUMaHUE yAETATh TEM JIUTEPATyPHBIM
UCTOYHUKAM, KOTOpble (IPSMO WJIM KOCBEHHO) MOTYT OKa3aTb MOMOUIb
CHELMAUCTY B €ro MpakTU4YecKoW aesrtenbHocTH. OJIHAKO B JaHHBIA pasnen
BKJIFOUEHBI TaK)Ke paOOTHI M OTACIIbHBIE UCCIEAOBAHUS 110 BOIIPOCAM, BBIXOSIIUM

32 Tpeaesbl W3y4yaeMOM JUCHMIUIMHBL. OTy JIUTEpaTypy pPEKOMEHIyeTCs



UCIIONIb30BaTh MpPH JKEJIaHUM PACIIMPUTh CBOM 3HAHHUS B KaKOW-THOO oTpaciu
HayKU.

Hapsiny ¢ nurteparypoit mno oOmuM BompocaM st OakaiaBpoB
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
HECKOJIBKUX JIMTEPATYPHBIX HCTOYHUKOB PA3JIMYHBIX aBTOPOB, MOCBSIICHHBIX
pPAacCMOTPEHUIO OJHOTO M TOTO K€ BONPOCA, B JIPYrOM Ccllydae — 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,
MpUBEJACHHOW B Yy4eOHOU mporpamme auciUIUiMHbL. C BBIOpaHHOW paboTOM
PEKOMEHIyeTCsl BHadalle O3HAKOMHUTBCS MYTEM MPOCMOTpPa MOA3aroJIOBKOB,
BBIJIEJICHHBIX TEKCTOB, CXE€M, TaOJuI, OOLIMX BBIBOJOB. 3aTeM €& HEeoOXOIHUMO
BHUMATEJIbHO U BIYMUYUBO (BHUKas B MJIEM U METOJIbl aBTOpa) MPOUYUTATh, Jejas
NOMYTHO 3aMETKM Ha OTAEJIIbHOM JUCTE OyMaru 00 OCHOBHBIX IOJIOKEHUSX,
y3J0BBIX Bompocax. Ilociie nmpoureHus cieayer npoayMarh COAEP/KaHUE CTaTbU
WU OTIEIbHOM riaBbl, maparpada (ecau peub UAET 0 MOHOrpaduu) U KpaTko
3anucarb. JlOCIIOBHO clieqyeT BBINUCHIBATH JIMIIb CTPOTHUE OMpENETICHUs,
(bopMyIMpPOBKH 3aKOHOB. VIHOT1a MMOJIE3HO BKIIFOYUTH B 3aMKUCh OJIMH-[BA IIpUMeEpa
Ul WwuniocTpauud. B ToMm ciiydae, eciid BCTPETATCS HEMOHSTHBIE MECTa,
PEKOMEHIYETCSl NPOYUTaTh IOCIEAYIOUIEE H3JI0KEHUE, TaK KaK OHO MOJKET
NOMOYb TMOHATh MPEeAbLAYIIMA MaTepuaj, W 3aTeM BEpPHYTbCI BHOBb K
OCMBICJICHUIO MPEABIAYIIET0 U3JI0KEHUS.

Pesynbrarom paboThl Han JUTEPATypHBIMH HCTOYHHMKAMH  SIBIISIETCS

pedepat, kypcoBast paboTa, TOKJIa.



[Ipu moaroTtoBke pedepara, AoKiIaga HEOOXOAMMO BBIIECTUTH Haubolee
Ba)KHbIE TEOPETUUYECKHE MOJIOKEHHUSI U 0O0CHOBATh X CAMOCTOSITENILHO, OOparas
BHUMAaHHE HE TOJBKO PE3yibTaT, HO U Ha METOJUKY, TPUMEHSAEMYIO MIPH U3YUCHUU
npobsieMbl. UTeHrne HaydyHOUW JTUTEpaTyphbl TOJDKHO OBITh KputudeckuM. [losTomy
HA/I0 CTPEMUTHCS HE TOJBKO YCBOUTH OCHOBHOE COJEp)KaHHe, HO U CHocod
JI0Ka3aTeIbCTBA, PACKPBHITH OCOOEHHOCTH PA3IMYHBIX TOYEK 3PEHUS 110 OJHOMY U
TOMY JK€ BOIIPOCY, OIEHHUTh TMPAKTUYECKOE U TEOPETHUECKOe 3HAYCHUE
pe3ynbTaToB pedepupyemoii paboTsl. BecbMa jkenaTenbHBIM 3JIEMEHTOM pedepaTa
SIBIISIETCS] BEIPAKEHHUE CITyIIATEIeM COOCTBEHHOTO OTHOIICHUS K HIESIM 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,
orpeneseHre IpoodeMbl 1 KOHKPETHBIX 33/1a4 UCCIIEI0BaHUS, ONMCAHUE METOJIOB,
MPUMEHEHHBIX aBTOPOM, a TAK)Ke€ T€ BBIBOJBI, K KOTOPHIM OH MPHIIIEI B Pe3yIbTaTe
uccinenoanus. llpemmaraemas nutepatypa Wi pedepupoBaHUs IOCTOSHHO

OOHOBJIIAETCH.

TpedoBanus Kk npeaAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI

ConepxaHue pabOThl M3JIAraeTcs B MOSICHUTEIBHOM  3amucke, Ie B
JaKOHUYHOU (hopMe AOJKHA OBITh PACKphITAa CYyTh BBIMOJHIEMOM paboThl. B Hel
JOJDKHBI OBITH CIIEAYIOLIME pa3lenbl: BBEJCHHE, OMMCAHUE METOoJa PEIICHHUs
3a/layd, pacyeTHas 4acTh, BBIBOJABI M aHAJIMU3 MOJYYEHHBIX PE3yIbTaTOB, CIIUCOK
WCITOJIb30BAaHHOM JIMTEpaTyphl, B MNPUIOKEHUU AOJDKEH HAXOAMTHCS JIMCTUHT
pa3zpaOoTaHHBIX  MporpaMM. JIMCTUHT MporpamMm JOJDKEH COIMPOBOXKAATHCS
NOJAPOOHBIMA KOMMEHTApHUsIMHU, TpaUKW [OJDKHBI MMETh Ha3BaHME, MOJIUCU
ocedf, muHMH. TaOauIBl JOKHBEI UWMETh IIOJINKCH, HAa3BaHUS KOJIOHOK,

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



HyMmepaius Gopmys MPOBOJUTCS CIpaBa 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 gopmara A4 (210%297), mosie cBepxy — 2 cMm,
MoJie CHU3y — 2 CM, mojie cieBa — 3 cm, mosie cipaBa — 1,5 cm., mepemer — 0.
Hymepanus cTpanuil: MpOU3BOJUTCS CIIpaBa CHU3Y, HOMEpP Ha MEPBOM CTpaHUIIE
HE CTaBUTCA. TEeKCT 0053aTeIHbHO BEIPABHUBAETCS IO IIMPHHE.

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 BBICTABISAETCS CTYICHTY, €CIHM CTYJICHT 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
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 paboThl. [lpu 3amure CTyAeHT HE OTBeuaeT Ha 1-2
BOIpOCa MpenoiaBaTes.

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 OBPA30OBAHUS 1 HAYKU POCCUMCKOU ®EJEPALIN
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICHICTO 06p830BaHH5{

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

NH)XEHEPHAS HIKOJIA

®OH/J OONEHOYHBIX CPEJCTB
no nucuuruinHe «KoMIbloTepHOe MOJISIMPOBAHNUE B PUOOPOCTPOCHUNY
Hanpagienue 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, yTBep:kIeHHBIM MpUKa3oM 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, XpaHEeHus, o00pabOTKM W aHalu3a
anamn3  wHGopMammun w3 | YMECT UHGOPMALMK W3 Pa3IMYHBIX MCTOYHHUKOB U 0a3
pasIMYHBIX MCTOYHUKOB M NAHEEX
0a3 JaHHBIX, IPEICTABIATH
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, IIPOEKTHBIX U TEXHOJIOTHYECKUX 3a1ad
TEXHOJOTul,  CcoOIIIaTh HalIpaBICHUA
OCHOBHBIE TpeGoBanus | Ymeer UCIIONB30BaTh  KOMIBIOTEPHYKO TEXHUKY  JUIS
MH(OPMALMOHHOM PEIIEHUS MHKEHEPHBIX 3a/1a4
6e30MacHOCTH, B TOM HHCTIC | 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 ¢  NPOrPaMMHBIMH  CPEICTBAMHU
MOZEIUPOBAHUIO MaTeMaTHYeCKOro pOrpaMMHUPOBAHUS u
MPOLECCOB M 0OBEKTOB ABTOMAaTHU3UPOBAHHOTO MPOEKTHPOBAHHMS
npuOOPOCTPOEHUSI U HX
UCCIENOBAHUI0 Ha  0Oase Braneer
CTaHJapTHEIX MAaKETOB
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 JUCLIUIIINHBI 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 | Cr1ocoOHOCTh BIAneTh | 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 HCCIIEIOBAHUIO 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
IIPOrpaMMHBIX u?2
npoaykros (ITK-2)
Koan Jrtanbl GOpMHPOBAHUA Kpurepun Iokazartenu
¢popmysupoBka KOMIIETeHI[UH
KOMIeTEeHIHH
Cnoco6HOCTD 3Haer OcHOBHbIE 3naer  ocHOBHBIC | ClIOCOOHOCTH
OCYIIECTBISTh nH(pOpMalIMOHHbIE, uH(pOpMallMOHHBIE, | Ha3BaTh
MOUCK, XpaHEHHE, KOMITBIOTEPHBIC U | KOMIIBIOTEPHBIC H | OCHOBHBIC
00paboTKy u CETEeBBIC TEXHOJIOTHH | CETEBbHIE nH(OPMALIUOHH
aHaIn3 TEXHOJIOTHH bIC,
uHpopManuu U3 KOMITbIOTEPHBIC
Pa3IMYHBIX u CETEBbIC
HCTOYHUKOB U 6a3 TEXHOJIOTUU
JAHHBIX, Ymeer UCIIOJIH30BATh Ywmeer Croco6HOCTh
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 | IIOMCKa,
MH(OPMALIMOHHBI 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 | IOCTaBJIEHHOU IIOCTaBJICHHOU
obnactu 3aa4n 3a/1aun
pUOOPOCTPOEHUS WCCIICIOBAHUN B | UCCIICIOBAHUN B
obnactu obmactu
MPUOOPOCTPOEHUST | MPUOOPOCTPOCHU
s
Croco0OHOCTE 3Haer METOJIBI XpaHeHus, | 3HaeT  ocHOBHbBIE | CITOCOOHOCTH
BIIQ/IETh 00paboTKH, Tepenadyu | THIIOBLIE Ha3BaTh
MeTOJaMHt nHpopmanuu, porpaMMHBIE OCHOBHBIE
MH(OPMALIOHHBI TUTIOBBIC MIPOYKTHI, TUTIOBBIC
X  TEXHOJIOTHI, MIPOrPaMMHEIE OpUEHTUPOBAHHBIC | MPOTPAMMHBIC
coOroaaTh MPOJIYKTHI, Ha pelieHre | MpoayKTHl,
OCHOBHBIE OpUEHTUPOBAHHBIC HA | HAYIHBIX, OpPUEHTUPOBAHH
TpeOOBaHUS pellleHne  HAy4YHBIX, | IPOEKTHBIX U | b€ Ha peIICHHE
MH(OPMALIMOHHO MPOEKTHBIX U | TEXHOJIOTMYECKUX | Hay4HBIX,
it Oe3omacHOCTH, TEXHOJOTUIECKIX 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
TEXHHUKY ISl PEIICHUS | KOMIIBIOTEPHYIO KOMITBIOTEPHYIO
WH)KEHEPHBIX 3aJ1a4 TEXHUKY JUTSL | TEXHUKY IS
perieHus pelieHus
WH)KEHEPHBIX 33J1a4 | HH)KCHEPHBIX
3aJa4
Brnaneer | HaBeikamu pabGotbl ¢ | Biageer meromamu | 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 MIPOTrpaMMHBIX MPOrPaMMHUPOBAHH | 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 H | IPOTPAMMHBIMU 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
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
pe3ynbTaToOB O0YyUEHHUSI CTYACHTOB M OCYIIIECTBIIACTCS BEAYIIIUM MIPETNO/IaBaTeIeM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:

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

- CTENEHb YCBOCHUS TEOPETHUYECKUX 3HAHUM (AaKTUBHOCTh B XOJE
OOCYXXJICHU MaTepHalioB JICKI[UH, aKTUBHOE Yy4YacTHE€ B JIUCKYCCHSIX C
apryMeHTaMHu W3 JOMOJHUTEIbHBIX WCTOYHUKOB, BHUMATEIBHOCTh, CIIOCOOHOCTH
3a/laBaTh BCTPEUHBIE BOMPOCHI B paMKaX JUCKYCCHUU WM 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 (3alaHus U KPUTEPUU OILICHKHU
pa3merensl B [Tpunoxenun 1).

IIpomeskyTouHasi arrecTamus CTyaeHTOB. [IpoMexxyTouHas arrectarus
CTYICHTOB 0 JUCUMIUIMHE TMPOBOAUTCS B COOTBETCTBUU C JIOKaJbHBIMU
HOpMaTUBHBIMU akTamu JIBOVY u sBasercs 00s13aTeIbHOM.

Bua npomeskyTouHoii aTrrecTalmuM — YCTHBIH ompoc B dopme
cobecenoBaHusl.

Kparkas xapakrepucTMka npoueaypbl NPHUMEHEHHUs] HCIOJIb3yeMOIo

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. Kpurepuum OLEHKM CTYIAEHTAa HAa JK3aMEHE MPEICTABJICHBI B
ctpyktypHoMm sneMmente DOC. Kputepun OLEHKM TEKyIIed aTTecTaluu

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 onpenensieTcst aleKBaTHOCTh MOJIEIH.

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 mojenu B cpeae Simulink.

H
~

. OroGpaxaromue 0j0ku B cpeae Simulink.

=
ol

. bubnmmoTtexu cpenpr Simulink.

=
»

. MultiSim: Bo3MOXHOCTH, Ha3HaUYeHHUE, chepa MPUMEHEHUS.

|
\l

. [Iporpammel, BXopsmue B coctaB makera MultiSim.

=
(00}

. Proteus: Bo3aMoOxHOCTH, Ha3HAYeHHE, cpepa MpUMEHEHHS.

[N
O

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

N
o

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

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, BXoasmue B coctaB naketa 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 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 BBIACICHUS
OT/ICJIbHBIX KJIACCOB MaTEMaTUUECKUX 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. ITousTe afeKBaTHOCTHA MOJIEIIN.

15. Onpenenenrie aA€KBaTHOCTH MAaTEMATUYECKOW MOJIEIH.

16. CymHOCTh METOAAa AaHAJIOTHH TpPH  HUCCIENOBaHUM (PUBHMUECKHX
MPOIIECCOB B MPUOOPOCTPOCHUHU ITyTEM MaTEMATUUECKOTO MOJICITUPOBAHUS.

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

18. IIporpammusbiii maker Matlab. Kparkas xapaxrtepuctuxa. [TpuHIMIbI

paboTel. OGIaCTh UCTIOJIH30BAHUSI.



19. IIporpammubiii maker Maple. Kpatkas xapakrtepucTHka.
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.  Ilporpammubiii  maker  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. O0IaCTh UCTIOIBb30BAHUS.

[TpuHUHNBI

[TpyuHUIMTIBL

[TpuHLIMTIBL

[TpuHUHNBI

Kparkas

[TpuHLIUTIBL

[TpuHIMIIBL

[TpuHIUTIBI

27. Ilouck M HCTOYHMKKM HH(MOpManuu 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.

[Tpuniunel padoTel. O0IACTh UCMIOIB30BAHUS.

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

[TpunaIuner padoThl. O6IACTH UCTIOIH30BAHUS.

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

HABBIKOB U XapaKTepusymwoiue 3Tanbl GopMupoBaHUs KOMIIETEHIIUI B

npoiiecce 0CBOEHHsI 00pa30BaTeIbLHON MPOrpamMMbI

Onenka 3auyera/ | TpeGoBaHusi K cGOPMHPOBAHHBIM KOMIIETCHIIUSIM
IK3aMeHa




«3a4menoy / «OMIUYHO»

OmneHka «OTJIIMYHOY» BBICTABIIACTCS CTYACHTY, €CIIM OH IIyOOKO M
IPOYHO YCBOWJI TIPOTPaMMHBIA MaTepual, HCYEpPIbIBAIONIE,
MIOCJICZIOBATEIBHO, YETKO W JIOTMYECKH CTPOMHO €ro M3Jjaraert,
yMEeT TECHO YBS3bIBaTh TEOPUIO C MPAKTHKOH, CBOOOIHO
CrpaBisieTcss C 3afadaMd, BOIPOCAMH U JAPYTUMH BHJIAMH
NPUMEHEHHS 3HAHUH, MPUYEM HE 3aTPYJHIETCS C OTBETOM IIPH
BUJION3MEHEHNU 3aJlaHWi, HCIONB3YeT B OTBETE Marepuall
MOHOTpauUecKor JIUTepaTypbl, MPaBUIBHO OOOCHOBHIBACT
HPUHSITOE PEIICHHE.

«3aumenoy/ «xopouto»

Onenka «XOpOoI1IO0» BBICTABIACTCA CTYACHTY, €CIIM OH TBEPOO
3HACT Marcpuaja, IrpaMOTHO M IO CYHICCTBY H3Jjaract <€ro, HE
J0IIyCKas CYIICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIpOC,
MMpaBUJIbHO NPUMCHIACT TCOPCTUUCCKHUEC TTOJIOKCHUA IMMPU PCUHICHUN
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
IICTEUIGIZ, A0IMYCKAa€T HCETOYHOCTHU, HEAOCTATOYHO IIPaBHUJILHBIC
q)OpMy.]'II/IpOBKI/I, HapyIICHUA JIOTHYECKOH IIOCJIICJOBATCIbHOCTH B
H3JI0KCHUU ImporpaMMHOro marcpualia, HUCIIBITBIBACT
3aTPpYAHCHUS IIPU BBIITOJIHCHUHU IMPAKTHUYCCKUX pa60T.

«He 3a4meHo» /
«Hey0061emeopuUmMenbHO
»

OneHka  «HEYJIOBJIETBOPUTEIBHO»  BBICTABISIETCS  CTYACHTY,
KOTOpbIIi He 3HAeT 3HAYUTEIbHOM YacTH MPOrpaMMHOIO
MaTepuaia, JOMYCKaeT CYIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C
OOJIBLIIMMU 3aTPYAHEHUSIMH BBIIOJHIET MPAaKTUYECKHE pPaOOTHI.
Kak mpaBuio, oOLEHKa «HEYAOBIETBOPUTEIBHO»  CTaBUTCS
CTYACHTaM, KOTOpble HE MOTYT MpOAOKUTH oOyueHue 0e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCHUILIMHE.




