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AHHOTaIUS AHCHUIIJINHbI

«MopenupoBanue NpudOPOB M CHCTEM)

Huctumnaa «MojenvpoBanue npuOOpOB U CUCTEM» MpeTHA3HAUYCHA JUIs
cTyaeHToB HampasieHus noarotoBku 12.03.01 «IIpubGopoctpoenue», mpoduib
MOJTOTOBKU «AKYCTHYECKHE MPUOOPHI U CUCTEMbI», BXOJUT B YUCIO JUCHUILINH
BbIOOpa 0a30BOM dYacTH MaTEeMAaTHMYECKOTO M EeCTECTBEHHOHAYYHOTO IIHMKJIA
(b1.B.02).

JucuuiuinHa peanusyercs Ha 1-m u 2-M Kypce BO 2-M U 3-M CEMECTpE.

OOmiasi TPyJOEMKOCTh OCBOCHHS JUCHUIUIMHBI COCTABISIET 7 3a4ETHBIX
enuHuIl, (252 4daca). Y4eOHBIM IUIAaHOM MPEIYyCMOTPEHBI JICKITMOHHBIC 3aHSITHS
(18/18 gacon), mpaktudeckue 3ansatus (18/18 wacos), mabopatopHsie padoTsl (18/0
9acoB), CaMOCTOsATENbHas padoTa cTyneHToB (72/9 vac), kKoHTpoab (54/274ac). B
3 ceMecTpe mpeaycMoTpeHa KypcoBas pabora. OreHka pe3ysbTaToB OOYUYCHHS:
DK3aMEH BO 2 U 3 ceMecTpax.

JIJist OCBOGHMSI JUCHUIUIMHBI CTYJEHT JOJDKEH MMETh 3HAHHS B Tpeleliax
Kypca «HbopMalioOHHbIE U KOMIBIOTEPHBIE TEXHOJIOTHU B MPUOOPOCTPOCHUN,
MaTeMaTHKHU U (PU3UKH, HAuepTaTeIbHONU T€OMETPHH.

Henan: nomydenre 3HaHUN B 00J1aCTU TEXHUYECKUX, 0a30BBIX M MPUKIAIHBIX
MIPOTPAMMHBIX CPEICTB, WH(POPMAITMOHHBIX CHUCTEM, SI3BIKOB MPOTPaAMMHUPOBAHUS
BBICOKOT'O YPOBHSI, HEOOXOAMMBIX MPH MPOCKTUPOBAHUH, B TEXHUUECKHUX pacyeTax,
pu 0ohOpMIICHUH TOKYMEHTAIIUH.

3agauyu: npuoOpeTeHue CTYJAEHTaMH OCHOBHBIX 3HAHUW 00 YCTpOWCTBE
MEPCOHAILHOTO KOMITBIOTEPA, KOMIIBIOTEPHBIX MpOrpaMMax OOIIEro Ha3HAUYCHUS U
CTHIEIUATN3UPOBAHHBIX KOMITBIOTEPHBIX MPOTPAMMAaX.

B pesymbrate wu3yueHus JaHHOW JUCHUIUIMHBI Y  OOYyYarOIIUXCS

dbopMupYyIOTCA CheAyomue NPoPeCcCUuOHATBHBIE KOMIIETEHITUH:

Kon wu dopmyaupoBka | tanbl (pOPMHUPOBAHUSS KOMIIETEHIHHU
KOMIIETeHIH U




nK-2

- FOTOBHOCTBIO K
MaTeMaTHUYECKOMY
MOJICITMPOBAHHUIO IIPOLIECCOB
51 00BEKTOB
npuOOPOCTPOCHUS U HX
HCCIIEIOBAaHUI0O Ha  0Oase

CTaHapPTHBIX MaKETOB
ABTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS u
CaMOCTOSITENILHO
pa3paboTaHHBIX

IIPOTrPaMMHBIX ITPOJTYKTOB

3Haer

OCHOBHBIC THIIBI MaTEMAaTHYECKUX MOJETICH,
WCTIOJIb3YEMBIX JUIS Pa3INYHBIX ACTIEKTOB U
YPOBHEH npubopoB " CHCTEM,
MaTeMaTHYECKyI0 TIOCTAaHOBKY UM  METOJIbI
aBTOMATHU3UPOBAHHOTO penieHus 3amaq
(OYHKIIMOHATBHOTO M KOHCTPYKTOPCKOTO
CHHTE3a, AaHaju3a IPOIECCOB pa3IMYHOM
¢usnyeckoii mpupoabl B mpubopax U
ONITHMU3AIMN KOHCTPYKIIUHA

VYmeer

OCYIIECTBIISITh MAaTEMATHYECKYIO IMOCTaHOBKY
TUTIOBBIX 3a/lad W BBIOMpATh 3(PPEKTUBHBIC
METOJBl W CpEICTBa aBTOMATU3HPOBAHHOTO
CHUHTE3a W aHaju3a KOHCTPYKIHMH MPUOOpPOB,
BBIIIOJIHATh ~ TPOCKTHBIE  MPOLEAYPHl  C
MCTIOJIb30BAHUEM COBPEMEHHBIX
IPOTPaMMHBIX KOMILJICKCOB
ABTOMATHU3UPOBAHHOTO MMPOCKTHPOBAHUS

Bnaneer

HaBbIKAMU IIPUMEHEHHUS COBPEMEHHBIX
CPEICTB U KOMIIJIEKCOB aBTOMaTU3UPOBAHHOIO
IIPOEKTUPOBAHUA JUIS MOJEIINPOBaHUS
Pa3IMYHbIX XapaKTEPUCTUK PUOOPOB

I[JUI (1)OpMI/Ip0BaHI/IH BBIINICYKA3aHHBIX KOMHGTGHHHﬁ B paMKax OTUCIHHIIIIMHBI

((KOMHBIOTGPHBIC TCXHOJIOI'MM B HAYKC HW IPOU3BOACTBCH

IMPUMCHSATIOTCA

CICcAyromuec MCTOAbI aKTUBHOTO/ HHTCPAKTHBHOI'O O6y‘I€HI/IHI

o «Kpyrmeiii cTomy;

e Jluckyccus.

I. CTPYKTYPA U COAEP) KAHUE TEOPETUYECKON YACTHU KYPCA
(18/18 uac.)

Pa3znesn 1. Benenne B MoaesupoBanue (8 uac.)

Tema 1. BBenenue B mogesmpoBanue. (4 yac.)

Onpenenenus mnpoiecca mojaenupoBanus. OnpeneneHue mojaenu. Bugbl

MoJieIupoBaHus: pusznueckoe (onpeaeneHue, NpUMeHEeHUe, TPUHIINIL, JISKAITUN B

OCHOBC NAaHHOI'O BHMJa MOACIUPOBAHMHA, HGO6XOI[I/IMBIC YCIIOBUA OJIsI IPUMCHCHUA

JaHHOI'O BHJAa MOACIIMPOBAHUA, KPHUTCPHUHU HOI[06I/I$IZ YHCJI0 HBIOTOHEI, quCJIo

Pertnonbaca, yucino Hyccenbra, HOCTOMHCTBA M OTPAHUYEHUs] AHHOTO BHUA



MOJIETUPOBAHUSI), HMHUTAIMOHHOE MOJICIUPOBaHUE (OMpeeTIeHUEe, YCIOBHS
MPUMEHEHUS, TpeOOBaHUS K MOJENN Ipoliecca (GYHKIIMOHUPOBAHUS CUCTEMBI WJIH
o0wekra). Llenn mogenupoBanus. KommnbeiorepHoe MoJIeIMpOBaHKE: ONpeieTICHuUE,
MPUMEHECHHUE, AHAJTUTUYECKOE M MMHUTALMOHHOE MOJICTMPOBAHUE, BO3MOXKHOCTHU
JAHHOTO  BUJA  MOJICTTUPOBAHMS,  OCHOBHBIE  3Tambl  KOMIIBIOTEPHOIO
MOJICIMPOBAHUS, U3BECTHBIC AITOPUTMbI KOMITBIOTEPHOT'O MOCIUPOBAHUS.
MonenupoBanne B TpUOOPOCTPOCHHUU: POJb MOJAENEH B  mpolecce
pa3paboTKu MpUOOPOB, MPUMEPHI UCIOJB30BaHUSI MOJENEH B MpUOOPOCTPOCHUU
(MOZIeNIb ANEKTPUUECKUX MPOLIECCOB B CXEME, MOJICIIb IMEUYaTHOW IJIATHI), IEPEXO/
oT (pusnueckux Mojiesel K MaTeMaTH4ecKuM, HHGOPMaIlMOHHAST MOJIeNb Tprudopa
(cocTaBHBIE YaCTH, CBA3U MEXIY HUMH). DKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS B
MOJICTUPOBAHUU: OMNPEJEICHUE M ATallbl KOMIBIOTEPHOIO AKCIIEPUMEHTA, IJIaH
HKCHEPUMEHTA, TNPOBEPKA MPABUIBHOCTA TMOCTPOEHUS MOJEIU C TOMOIIBIO
TECTOBBIX JIAHHBIX, MPOBEICHUE SKCIEPUMEHTA, AHAIU3 PE3YJIbTATOB, IMPUHATHE

pELIEHUN.

Tema 2. MaTemaTuueckoe MojaeupoBanme. (4 yac.)

[Tonatne MaremaTudeckoro monaenupoBanus. OnpeneneHue. AHAJIOTUU
MEXIYy MEXaHHMYECKUMHU U DJICKTPUUECKUMHU SBJICHUSIMU: MPYKUHHBIM MAsTHUK U
AIEKTPUUYECKUN  KOJIEOATENbHBIM KOHTYp, WX MAaTeMaTHYECKOE OIMHCaHUE.
[IpencraBnenne maremMaruyeckod wmojenud. JIOCTOMHCTBA H  HEIOCTAaTKH
MaTeMaTH4ecKoro MojeaupoBanus. Kriaccudukamus maTeMaTuuecKux Mojesen :
no ¢akTopy BpPEMEHH, MO PEKUMY pabOThl 00BEKTa, MO BUAY (DYHKIIMOHATHLHON
CBSI3H, dbopmanbHbIe/HePOopMaTbHBIE. Bu bt METO/]IOB COCTaBJICHUS
MaTeMaTUYECKUX  MOJIeNIel:  DKCIEePUMEHTAIbHO-CTATUCTUYECKUE,  TOHSTHE
YEPHOTO SNUKA, aHATUTHYECKIE, KOMOWHUPOBAHHBIC, JOCTOMHCTBA U HEIOCTATKU
paccMOTpeHHbIX ~ MeTrofoB.  ColepxkaHue ©  3Talmbl  MaTEMAaTH4YECKOIO
MOJICIUPOBAHUs: O00CJeOBaHNE OOBEKTa MOJICTUPOBAHUS, COJIEpKaTeIbHAs
MOCTAHOBKA 33J]a4l MOJICITUPOBAHUS, TEXHUYECKOE 3aJJaHUE HA MPOEKTUPOBAHUE U

pa3paboTKy MOJENH, KOHUENTyalbHas MOCTAaHOBKA 3aJaud MOJEIUPOBAHUS,



MaTeMaTHYecKas TIOCTAaHOBKA 3aJaud MOJICJIMPOBAHUS, OMNEpaTop MOJENH,
pacmpocTpaHEHHbIE THUIBI 3a7ad, MPOBEPKHU [JII KOHTPOJS MPaBUILHOCTU
MOJYYCHHON CHUCTEMBl MAaTEeMAaTHYECKUX COOTHOILIEHHH, BHIOOp U 0OOCHOBaHHE
BbIOOpa METO/a pelICHUs 3a/1aul (aHATUTHUYECKUE U aJTOPUTMUYECKUE METOIbI),
peanu3anys MaTeMaTH4YeCKOW MOJENM B BHJE Hporpammsel s DOBM, srtamnb
npolecca CO3JIaHHsl IMPOrpaMMHOTO oOecleyeHus, NpOBepKa aJeKBaTHOCTU
Mozaenu (uenu, CrnocoObl BBIMNOJHEHUS MPOBEPKH, BOMPOC O TOYHOCTH
MO/JICIIMPOBAHUS, IPUYUHBI HEaJeKBATHOCTH MOJIETIH, yCTPAaHEHUE HEaeKBAaTHOCTH
MOJIEJIM, TPAKTUYECKOE MCIIOJIb30BaHUE IIOCTPOEHHOW MOJENH U  aHalu3
pe3yibTaToB MojenupoBaHus). OnpeneneHue aaeKBaTHOCTH MaTeMaTHYeCKOM
Mozl (TIOHSITHE aJeKBATHOCTU MOJIEIH, OIpENEICHHE aJeKBAaTHOCTH IIyTEM
CpaBHEHUS 3HAUCHUH, MOJTYYCHHBIX B OKCIIEPUMEHTE U 3HAYCHHM, PACCUNTAHHBIX C

IIOMOIIIBIO MOACIIN, (1)aKTOpI>I, BJIMAIOMINC HAa aICKBATHOCTHU MOI[GJII/I).

Paznen 2. IlporpamMmMHble cpeacTBa s MoaeaupoBanus (28 yac.)

Tema 1. IlIporpammuble cpeactBa A  MATEeMATH4€CKOIO
MojaeaupoBaHus (4 yac.)

O630p mporpammbel Mathcad: kpaTkoe ommcanuwe, caldT TPOrpPaMMBbL,
OCHOBHBIE  BO3MOXXHOCTH,  MH(GOPMAIIMOHHBIE  PECYpChl,  paCUIUpEHHE
dbyHkimonansHocTH Ui ipubopocTtpoenust (Electrical Engineering Library -
3JIeKTpOTeXHUYecKass Oubimoreka, Mechanical Engineering Library - oubnuoreka
MaimuHocTpoeHus). O030p mporpammbel Mathematica: kpaTkoe omucaHue, cCalT
MpOrpaMMbl, BO3MOXKHOCTH, pacimmpeHus Mathematica nias WCIonp30BaHUS B
moaenupoBannn (AceFEM, Analog Insydes, Mathematica Link for LabVIEW,
MathModelica (SystemModeler), SchematicSolver), nH(popMarmoHHas
noanepxka. O630p mporpammel Maple: kpatkoe omucaHue, BO3MOXKHOCTH, CaWT
nporpamMmbl, uH(MOpMalmoHHas momaepkka. CpaBHHUTENbHAs XapaKTEPUCTHKA
NpOrpaMMHBIX TakeToB. (O3HAaKOMIJIEHHE € MporpamMMHbIM makeTom Mathcad:
omucanue wHTepdelica: TIIaBHOE OKHO, OKHO Resource Center — paboTta B

cnpaBquoﬁ CUCTCMC, IMPUMCPLI, TJIABHOC MCHIO, IIAHCIM HWHCTPYMCHTOB!



«CTaHIapTHAD», «HOPMATUPOBAHKEY, KMATEMATHKA». UMbl JAaHHBIX, CHHTAKCHUC
s3pIKa TakeTa Mathcad: ckanspsl, IpucBanBaHue, PaHKUPOBAHHBIC TICPEMEHHBIC,
TaONMUIBI BBIBOJA, (OpMATHUpOBaHUE TaOIUIl, TPUMEHEHUE PAHKHPOBAHHBIX
MEPEMEHHBIX, KOMIUIEKCHBIC YHCJIa, BBOJ TEKCTA. BhunciuTenbHBIC (PYHKIUH,
dbyHkiuu 1noctpoeHus rpadukoB makera Mathcad: dopmynbl, mocTpoeHwHe
rpaduKoB, byHKIHIH, MaTpHUIbl,  BEKTOPBHI, MacCCHBBI,  YHCIICHHOC
mudepeHnpoBaHe U MHTETPUPOBaHUE, (Pailibl TaHHBIX, CUNTHIBAHUE JAaHHBIX
u3 (aiinoB, 3amuch JaHHBIX B ¢aiibl. [IpumMepbl MoaeTMpOBaHHS SIEKTPHUSCKUX
cxeM B Mathcad (pacder dJEKTPUYECKON IEMM TIEPEMEHHOTO TOKa, pacdeT

NEePEXOAHBIX IIPOLECCOB B ANEKTPUUECKON LIETIN).

Tema 2. O3nakomjieHHe ¢ MporpaMMHbIM nakerom Matlab (4 uac.), ¢
HCIO0JIb30BAHHEM METO/1Aa AKTUBHOI0 00y4eHHs — JUCIYT HA 3aHATHH.

00630p nmporpamMmmMmHoro naketa Matlab: kpaTkoe ornucanue, CalT IPOrpamMmbl,
OIMCaHWE S3bIKa, TPUMEHEHNE, BU3YyaIH3allis JAHHBIX, OCHOBHBIE BO3MOYKHOCTH,
WH(OPMAITMOHHBIE PECYPChl, paclUpeHre (PYHKIIMOHAIBHOCTH C IOMOIIBIO
HabopoB HHCTpyMeHTOB. MHTepdelic nonbs3oBarens nakera Matlab: komangHoe
okHO, okHO Workspace Browser. OcHOBHbBIC TPHHIIMIIBI paOOTHI B MakeTe Matlab.
Tunel NaHHBIX, S3BIK TporpaMMupoBaHus makera Matlab. BeruucnurensHbie
byHknuA, (QYHKOUM BU3YaJIW3allMd JAHHBIX, YHCJICHHOE PEIICHHE CHCTEM
muddepeHnnanbubIix ypaBHeHU B makete Matlab. CrnpaBounas cucrema Matlab
(Opay3ep, TOUCK, JE€MOHCTpallMOHHbIE TpuUMephl). MoaenupoBanue B Simulink:
OMMCAaHHWE MporpamMmbl, paboTa ¢ nporpamMmoi, npuioxkenus Simulink s
mojenupoBanuss B mpubopoctpoenun (DSP  Blockset, SimPowerSystems,
SimMechanics, Simscape), wuHTepdeic mporpamMmsl, CO37aHUE MOJICIICH,
yCTaHOBKa IMapaMeTpPOB pacueTa M €ro BbIMoJiHeHue, Oubmmoreku Simulink
(O6JIOKM-HCTOYHUKH CHUTHAJIOB, OJOKH-TIPUEMHUKH CUTHAJIOB, aHAJIOTOBBIE OJIOKH,
HEJIMHEWHbIC OJIOKH, TUCKPETHBIE OJOKH, OJIOKM MaTeMaTHYECKHX OIepallui,
OubMuoTeKa MapIIpyTHU3allMK CHUTHAJIOB), YCTaHOBKA MapameTpoB OJIOKOB,

ClipaBO4YHad CHUCTEMA, JCMOHCTPAOWOHHLBIC JIIPHUMCPLL. MO)ICJ'II/IpOBaHI/Ie B



SimPowerSystems: 0COOEHHOCTH CO3JaHHUs Mojeleh, HMEIIIHeCsS OJIOKH
(MCTOYHHUKHM  JJICKTPHUYECKOH  DHEPIHH,  DJICKTPOTCXHUYECCKHE  DJICMCHTHI,
U3MEPHUTEIIbHbIE M KOHTPOJbHBIC YCTPOMCTBA, YCTPOHCTBA CHIIOBOM 3JICKTPOHUKH),
YCTaHOBKA IapaMeTpoB OJIOKOB, CIpaBOYHAs CHCTEMa, JEMOHCTPAI[MOHHBIC
npuMepsl. [IpuMepsl MOAEIHMpPOBaHUS DJICKTPHUECKHX cxeM B SimPowerSystems
(MOZCIIb 3JIEKTPUYECKOM e IEPEMEHHOT0 TOKAa, MOACIUPOBAHUE MEPEXOIHBIX

IIPOLIECCOB B JIEKTPUUECKOM LIETIH).

Tema 3. [IporpammHble cpeacTBa 1Jisi pa3padoTKU M MOJeJHMPOBAHUS
3JICKTPOHHBIX cXeM. (4 yac.), ¢ HCI0JIb30BAHHEM MET0/1a AKTUBHOI'0 00y4YeHUs
— IUCILYT HA 3aHATUH

O0630p TpOrpaMMHBIX MAKETOB AJII MOAEITUPOBAHUS AJIEKTPOHHBIX CXEM.
[Mporpamma MultiSim:  Bo3MOXXKHOCTH, Ha3HaueHHe, cdepa NPUMCHCHHS.
[Mporpamma Electronics Workbench: ocHoBHBIC J0OCTOMHCTBA MPOTPaMMBI,
rpaduueckne BO3MOKHOCTH, KOMIIOHEHTBI, MMPOBEICHNE IKCIEPUMEHTOB, aHAJIU3
cxeM, paboTa ¢ IporpaMMoi, KOMIIOHEHTBI MporpaMmbl (0a30Bble KOMIIOHEHTHI,
WCTOYHUKH,  WHAUKATOPHI,  W3MEPUTEIbHBIC  NPHOOPHI,  WHCTPYMEHTHI,
MojenupoBanue cxem). I[Iporpamma Proteus: Bo3mMo>KHOCTH, Ha3HaueHue, chepa
MIPUMEHEHMUS, O0COOEHHOCTH MIPOTPaAMMBI, rpaduueckuit penakTop
npuHIUnuanbHbeIXx cxeMm ISIS, rpaduueckuii penakrop neyatHsix miaaT ARES.
[Mporpamma PSpice: kpatkuii 0030p, BO3MOXKHOCTH, Ha3HauCHHUE, (hailiibl
nporpaMmsl, coctaB cucreMbl OrCAD. O3HakoMIIEHHE ¢ IPOrPAMMHBIM ITAKETOM
MultiSim: untepdeiic nmonp3oBarens (MaHeaId UHCTPYMEHTOB, paboyas 00JacTh,
AJIEMEHTHI IS CO3/aHUS CXEM, U3MEPUTEIbHbIE HHCTPYMEHTHI, OKHO pa3paboTKH,
rio0anbHbIe HACTPOMKH, HACTPONKH JINCTA, TPOBOAHUK KOMIIOHEHTOB), OCHOBHBIC
NPUHITUIBL paboThl B makete MultiSim (pabota ¢ mpubGopamu: u3MepeHUE TOKa U
HaIPSHKEHUS], TOCTPOCHHUE OCIUJUIOTPAMM U TPaPUKOB aMITUTYTHO-YaCTOTHBIX U
(ha30-4aCTOTHBIX XapaKTEPUCTHK, TIOUCK M pa3MelIeHHE KOMIIOHEHTOB, H3MEHEHHE
napamMeTpoB KOMIIOHEHTOB, paboTta ¢ (yHKOusSMU aHanmu3a). MojenupoBaHue

AIIEKTPOHHBIX cxeM B makete MultiSim.



Tema 4. [IporpaMmmHublie cpecTBA ISl KOMIIBLIOTEPHOT0 MOIEJTUPOBAHUS
A AaBTOMATH3MPOBAHHOI0 NMPOEKTHUPOBAHNWS B NMPUOOPOCTPOeHUH. (4 4ac.), €
HCIO0JIb30BAHHEM METO/1a AKTUBHOI0 00y4YeHHs — JUCIYT HA 3aHATHH

O0630p NpOrpaMMHBIX TAKETOB JJII KOMIIBIOTEPHOTO MOJEIMPOBAHUS U
aBTOMATU3UPOBAHHOTO MPOEKTUPOBaHMS B mpubdbopoctpoeHuu. IIporpamma
LabVIEW: Bo3moxxHOCTH, Ha3HadyeHue, chepa TPUMEHEHHS, TIOHSITHE
BUPTyaJbHOTO TIpuOOpa, calT pa3padboruuka. I[Iporpamma AUtoCAD: caiirt
MPOU3BOAMTENSA, (YHKIIMOHATBHBIC BO3MOXKHOCTH, CpPEICTBAa pa3pabOTKu U
ajanTalyy, CrelualIn3upoBaHHble npuiiokeHus Ha ocHoBe AutoCAD (AutoCAD
Electrical, AutoCAD Ecscad, AutoCAD Mechanical, CIIJIC momxynb). Cucrembl
aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHMS MEeYaTHBIX IuiaT. [IporpaMMHsbIii makeT P-
CAD: na3znaueHnue, BO3MOXHOCTA CHCTEMbI, OCHOBHbIE MOAYJH. [IporpammHbIii
nakeT Altium Designer: ocHOBHBIE BO3MOXXHOCTH (PEIAaKTOp CXEM, PEIaKTOp
OMOJIMOTEK, CXEMHOE MOJICIIMPOBAHMUE, PENAKTOp TNeYaTHBIX IuIaT, padoTa C
TPEXMEPHBIMU MOJIETSIMUA, BO3MOKHOCTU HMIIOPTA, BBIXOJHAS JOKYMEHTAIIMS),
uHbopMalmoHHas mojaepkka. llouck, mepepaboTka, CpeAcTBa MOTYyYCHUS
uHdopmaiuu, paboTa B TI00aTbHBIX KOMITBIOTEPHBIX CETSX: TMOWUCK B CETH
WuTepHer (o Ha3BaHWIO, [0 pErMOHaM, KPYIHBIX Y4YeOHBIX 3aBEJCHUH,
PETHOHATLHBIX CEPBEPOB, MMOMCKOBBIE CUCTEMBI). [IpaBuia BBITOTHEHHS 3alIPOCOB
B TIOMCKOBBIX CHCTEMax: MPOCThIE 3ampoChl, PACIIUPEHHBIN TMOUCK. Pecypchl
Nutepuer: «EguHoe OkHO JocTyna K oOpa3oBaTelbHBIM pecypcamy, HaydHas
anexkTpoHHas OuoOnnoreka eLIBRARY, »5ekTpoHHO-OMOIMOTEYHBIE CHUCTEMBI,
CaliThl KypHAJOB, CAWTBHl C YpOKaMu MO0 paboTe B MPOTrPaAaMMHBIX TAKETaX,

paccMaTpuBaeMBIX B Kypce.

Tema 5. O3HakoMIIeHHe ¢ MporpaMMHbIM nakeToM AutoCAD. (4 yac.)
O3nakomiieHHe ¢ nporpaMMHbIM makeToM AutoCAD. Bo3moxHoCTH nakeTa:
CO37aHMe JABYX U TPEXMEPHBIX Mojenel u ueptexeit. MaTepdeiic momp3zoBarTes:

ITaHECIIb 6BICTpOFO A0CTyIla, JICHTA, CTPOKa COCTOAHHWA, BHAOBAd IIaHCIIb,



KOMaHJIHasi CTpOKa, pabodee Mosie, KOHTEKCTHOe MeHI0. OCHOBHBIC TPUHITUIIBI
paboThl: BBOJA KOMAaHJ, BBOJ KOOpJIHUHAT, OOBEKTHAs NPUBA3KA, OOBEKTHOE
OTCJIC)KMBAHUE, CETKA, MPOCMOTP YEPTEKEH, OCHOBHBIC TCOMETPUIECKUE OOBEKTHI
(TOuka,  OTpPE30K, OKPYXHOCTb, Jyra, TMOJWUJIUHUS,  MHOTOYTOJbHUK,
NPSMOYTOJILHUK, KOJIBIIO, CIUIAiH, 3JIIUIIC, 00JI1aK0), peJakTUpOBaHHE OOBEKTOB,
HaHECCHUE pa3MepoB, paboTa ¢ TEKCTOM, Ha3HAUYCHHE W MCIIOJIb30BAHHUE CIIOCB.
TpéxmepHoe moaenupoBanue B makete AutoCAD: TpexMepHble KOOPAHHATHI,
TpEeXMEpHbIE MOJICNIM, KapKachl, ITOBEPXHOCTH, IIOCTPOCHHE CTaHIAAPTHBIX
TPEXMEPHBIX Te (HapaJuieNenumne, KOHyC, TUIUHAp, cdhepa, TOp, KIUH, CO3JJaHue
Tela BBIJIABIMBAHUEM JBYXMEPHOIO OOBEKTa, CO3JaHUE Tela BpalleHUEM
JIBYMEPHOTO OOBEKTa BOKPYI' OCH), BH3yalIH3allMs, IMPOCMOTP TPEXMEPHBIX

JIOKYMEHTOB, MPOCMOTP TPEXMEPHBIX OOBEKTOB, CO3JAaHUE OOBEKTOB CIIOKHOU

b opMmBL.

Tema 6. O3HakoMiieHne ¢ nporpaMmMubiM nakerom P-CAD (4 gac.)

Oznakomsienne ¢ nporpamMmHbiM  naketom P-CAD: BO3MOXHOCTH.
[Tporpammel, Bxoasmme B maker P-CAD, ux nHasnauenume: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. MuTtepdeiic mosp3oBaTenss mporpamMm
nakera P-CAD: (rmaBHOe MEHIO, MHCTPYMEHTaJbHBIC MaHENIH, padodee TMoJie
MEHE/DKEpa TMPOEKTa, CTPOKAa COCTOSIHHMS, CTaTycHass cTpoka). OCHOBHBIC
IPUHITUIEL paboThl B iporpammax nakera P-CAD: rpaduueckuit pemaktop cxem
Schematic (3amyck mporpammbl, HaYallbHbIE HACTPOWKHA MPOTPAMMBI, CO3IaHUE
MPUHITUIHATBHBIX CXEM, TMOAKIIOUEeHHE OMOIMOTEK KOMIIOHEHTOB, pa3MeEICHHUE
KOMITOHEHTA, PEIaKTUPOBAHME CBOMCTB KOMIIOHEHTA, pa3MEICHHUE MPOBOIHHKA,
pa3MeIeHre JIMHAN, pa3MEIICHUE TEKCTa, MOTOTOBKA MPUHITUITHATIBLHON CXEMBI K
neyaty, GopMHpPOBAHKUE CITUCKA COSTUHECHHM ISl COCTaBJISHHON MPUHITUITHATILHON
cxembl), rpadudeckuii pemaktop mnedatHbix miaT PCB (3amyck mporpamwmsl,
HaJyaJIbHBIC HACTPOWKH MPOTrpaMMbl, Ha3HAYCHHE CJIOEB, HACTPOWKa IapamMeTpOB
OTOOpaKEHHUS, TOJIKIIOYCHHEe OMOJMOTEK KOMIIOHEHTOB, HWMIIOPT CIIKMCKA

CO€)1HH€HPII>1, IMPUHOUIIBI U aJITOPUTMBI TPACCUPOBKHU MeYaTHOM IJ1aThbl, CO34aHUC



KOHTypa TE€YaTHOW IJIAThl, Py4Has TPACCHPOBKA, WHTEPAKTHBHAS TPACCHPOBKA,
aBTOMATHYECKasl TPACCHPOBKA, MOATOTOBKA YEpPTEXk,a MEUATHOM IUIAThl K BBIBOIY
Ha TIIeyath), rpaduueckuii pemakTop cumBoiaoB Symbol Editor (3amyck
IpOrpaMMbl, HaCTpOMKa MapamMeTpoB, CO3JaHHE CHUMBOJIA, CO3[JaHHUE CHMBOJA C
nomoibio Symbol Wizard), rpaduueckuit pegaktop mocanouyHsix mect Pattern
Editor (Hactpoiika penakropa, mpolecc CO3AaHus MOCaJOYHOTO MECTa, CBOMCTBA
KOHTAaKTHOW TUIOIIANKH, CO3/IJaHUE MOCATOYHOTO MECTa KOMIIOHEHTa C MTOMOIIBIO
Pattern Wizard), menemkep OubOmmorek Library Library Executive (monsitue o
oubnunorexkax u kommnoHeHtax B P-CAD, mpuHmunel paboTbl ¢ MEHEIKEPOM,
WHCTPYMCHTAJIbHAS TIAHENbh PEIAaKTOpa, CO3/IaHUe OJHOPOIHBIX W HEOTHOPOIHBIX
KOMITOHEHTOB).

Tema 7. O3HakomieHue ¢ mporpaMMHbIM nakerom KOMIIAC-3D. (4
yac.)

Bo3moxnocTu KOMITAC-3D: TBEPAOTEIBHOE MOJIEIIUPOBAHUE,
MPOCKTUPOBAHUE W3ICIMM W3 JIMCTOBOTO MaTrepuana, TMPOCKTUPOBAHUE C
MPUMEHEHUEM CIIOKHBIX TMOBEPXHOCTEH, (HhOPMHUPOBAHUE HIEKTPOHHON MOJIEIH
uznenuii. Mutepdeiic nonb3oBarenss KOMITAC-3D: naHenb ynpaBieHHs, OKHO
JIOKyMEHTa, JEpeBO TIOCTPOCHHUS, CTPOKAa COOOINECHUM, CTPOKAa COCTOSHUS,
KOMITaKTHasi TIaHeNb, MaciiTad u BpamieHue n3o0paxeHusi. OCHOBHBIC MPUHITUIIBI
pabotel B makere KOMIIAC-3D: co3ganue scku3za, mnasenb «l'eomeTpus»,
ormepalid 1O CO3JaHUI0 00beMa, TMapaMeTPUYECKUW pPEeXUM  paboTHI,
napamMeTpUIECKHE CBOICTBa MOJICTIH, WHCTPYMEHTAJIbHAS naHes b
napamerpuszauuu. Co3manne wmoxaeneit B mnakere KOMIIAC-3D: co3panue
O0OBEMHON MOJIEJI, OCHOBHBIE TMOHSATHS TBEPAOTECILHOTO MOJICTUPOBAHUS B
KOMITAC-3D, »5cku3bl, omnepanuu, BCIIOMOTraTejibHas TE€OMETPHS, SJIEMEHTHI
TBEPJOTEILHON T'E€OMETPUYECKONW MOJIENIHN, CO3/JaHhe COOPOYHOTO YepTexKa,
dbopmoobOpaszyromue  onepanyyd, — apaMeTpUYecKue  CBOWCTBA  JIETalH,
peIaKTUPOBAaHUE MOJEIHM, CEPBUCHBIC BO3MOXKHOCTH, OOMEH WHMOpMaImen c

JIPYTUMHU CUCTEMaMU, HH(OPMAITMOHHAS TTOJePIKKA.



1. CTPYKTYPA U COAEP KAHUE MMPAKTUUYECKOM YACTH
KYPCA

IpakTyeckue 3ansarus (18/18 gac.)

3ansitue Ne 1. O3HakomiieHHe ¢ mporpaMMHbIME nmakeramu Mathcad,
Mathematica, Maple. (6 uac.)

WuTepdeiic, MeHIO, OCHOBHBIE HACTpOWKH. BBOoA MHpOpMaIK, BCTpOCHHbBIE
U ToJib3oBaTenbckue GyHKuuu, creudysHknauu. Oneparopbl, THMBl JaHHBIX,
dbopmat BBIBOJA YHCIOBBIX JaHHBIX. OCHOBBI rpadUIeCKO BU3YaTU3AIIAH.

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

MopnenupoBanue B Simulink: onrcanue nporpaMmsl, paboTa ¢ IpOrpaMMon,
npuioxenns Simulink mis MoxenupoBanus B mpubopoctpoernu (DSP Blockset,
SimPowerSystems, SimMechanics, Simscape), uarepdelic mporpaMmbl, CO3TaHHE
MOJIeJIel, yCTaHOBKA MapaMETpPOB pacyeTa W €ro BBHINOJHEHUE, OUOIMOTEeKH
Simulink (6J10KM-UCTOYHUKHU CUTHAJIOB, OJIOKU-TIPUEMHHKH CUTHAJIOB, aHAJIOTOBBIC
OJIOKM, HENUHEWHbIe OJIOKH, JTUCKPETHBbIE OJIOKM, OJOKHM MaTeMaTUYeCKUX
orepanuii, OMOIMOTEKa MapIIPyTH3AIMM CUTHAJIOB), YCTAaHOBKA I1apaMeTpOB
0JIOKOB, CIpaBOYHAs CHCTEMA, JEMOHCTPAIIMOHHBIC IIPUMEPHI.

3ansaTue Ne 3. O3HakoMJ/IeHHe ¢ MpOrpaMMHbIM nakerom MultiSim. (8
yac.)

O3HakomiieHHEe ¢ TporpaMMHbIM  nakeromM  MultiSim:  uHTepdeiic
MoJib30BaTessl (aHeIu UHCTPYMEHTOB, pabouas 00JacTh, SJIEMEHTHBI IJI1 CO3aHus
CXEM, U3MEPUTEIIbHbIE HHCTPYMEHTHI, OKHO Pa3pabOoTKH, TJI00aIbHbIE HACTPOUKH,
HACTPOWKH JIMNCTA, TMPOBOJHUK KOMIIOHCHTOB), OCHOBHBIE TPHUHIMIBI PabOTHI B
nakere MultiSim (pabGotra ¢ mnpubopamu: H3MEpeHHE TOKAa M HaIPSKEHUS,
MOCTPOEHUE OCHUUIOTPaMM U TpauKOB aMIUIMTYAHO-4aCTOTHBIX H  (ha3o-
YJACTOTHBIX XapaKTCPUCTHUK, IMOUCK M pa3MEIICHHE KOMITIOHCHTOB, W3MCHCHHE
napamMeTpoB KOMIIOHEHTOB, paboTta ¢ (yHKUMSIMH aHaiau3a). MojaenupoBaHHUE

AIIEKTPOHHBIX cxeM B makete MultiSim.



3ansatue Ne 4, O3HakoMJIeHHe ¢ MporpaMMHbIM nakerom LabVIEW. (8
qyac.)

[Tporpamma LabVIEW: Bo3moskHOCTH, Ha3HaueHue, chepa IpHUMEHEHUS,
MOHSTHE BUPTYaJbHOTO Mpubopa, cailT paspadborunka. MaTepdelic monp3oBarens
(maHenu WHCTPYMEHTOB, pabouas 00JacTh, 3JIEMEHTHI [UJISi CO3JaHUSI CXEM,
U3MEpUTENbHbIE HMHCTPYMEHTBI, OKHO pa3palbOTKH, TrJ00ajJbHble HACTPOUKH,
HACTPOMKHU JIMCTA, MPOBOJHUK KOMIIOHEHTOB), OCHOBHBIC MPHUHIIUIBI pabOTHI B
nakKeTe.

3ansaTue Ne 5. O3nakomiieHue ¢ nporpaMMHbIM nakerom AutoCAD. (10
4yac.), ¢ HICMOJIb30BAHMEM MET0a AKTUBHOI0 00y4eHHMsl — JUCIYT HA 3aHATHH

Oznakomsienne ¢ nporpamMMHbiM  makeroM AutoCAD. Hutepdeiic
M0JIB30BATENSI: MaHellb OBICTPOTrO JOCTyNA, JIEHTA, CTPOKA COCTOSIHUS, BUAOBAas
naHeslb, KOMaHJHas CTpoKa, pabouee Moje, KOHTEKCTHOEe MeHI0. OCHOBHBIE
OPUHLUIIEL paOOThl: BBOJ KOMaHJ, BBOJ KOOPJIMHAT, OOBEKTHAas MPUBSI3Ka,
OOBEKTHOE  OTCIIEKMBAHHME,  CETKAa, IPOCMOTP  YEPTEXKEH,  OCHOBHBIC
reoMeTpuyeckue OOBEKThl (TOYKa, OTPE30K, OKPYKHOCTb, 1yra, MOJWINHUA,
MHOTOYTOJIbHUK,  TPSIMOYTOJBHUK, KOJbLO, CIUIAifH, JJUIMIC,  OO0JaKo),
penakTupoBaHue 00BEKTOB, HAHECEHUE pa3MepoB, padoTa ¢ TEKCTOM, Ha3HAUCHHE

Y UCIIOJb30BaHue cioeB. TpéxmepHoe MmoaenupoBanue B nakere AutoCAD.

JlaGopaTopHbie padorsl (18 yac.)

3ansatue Ne 1. O3nakomiienne ¢ nporpammubiM nakerom P-CAD (10
yac.)

Oznakomyieane ¢ TnporpaMmHbiM — makeToM P-CAD: B0O3MOXHOCTH.
IMporpammel, Bxomsmue B maker P-CAD, wux nHasHauenwe: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. Murtepdeiic moap3oBaTenss mporpamMm
naketa P-CAD: (rmaBHoe MeHIO, MHCTpyYMEHTaJbHbIE IMaHENH, pabouee MoJie
MEHE/IKepa TMpOEKTa, CTPOKa COCTOSIHMS, CTaTycHas cTpoka). OCHOBHbIE

npUHIMIBEL paboThl B porpammax nakera P-CAD: rpaduueckuit penaktop cxem



Schematic (3amyck mporpammbl, HadajdbHBIE HACTPOMKH MPOTPaMMBI, CO3JaHHE
MPUHITUIHATBHBIX CXEM, IMOAKIIOUeHHE OMOIMOTEK KOMIIOHEHTOB, pa3MeEIICHHUE
KOMITOHEHTa, PEIaKTUPOBAHHE CBOMCTB KOMIIOHEHTA, pa3MEIlEHUE MPOBOJHUKA,
pa3MeIeHre JIMHAN, Pa3MEIICHUE TEKCTa, MMOATOTOBKA MPUHITUITHATHHOW CXEMBI K
neyaT, GOpMUPOBAHUE CIIMCKA COCIMHEHUMN JIJIsi COCTABICHHOW NMPUHIIUITAATBLHOM
cXeMbl), Trpaduyeckuil pemaktop mnedatHplx 1aT PCB (3amyck mporpaMmel,
HayaJbHbIE HACTPOWKHU MPOrPaMMbl, Ha3HAYEHUE CJIOEB, HACTPOHKa MapaMeTpOB
OTOOpaKEHHUS, TOJKIIOYEHHE OUOJIMOTEK KOMIIOHEHTOB, HMIIOPT CIIMCKa
COCIMHCHUM, MPUHIIAIIBI U aJITOPUTMBI TPACCUPOBKU TICYATHOM ILUIATHI, CO3aHHE
KOHTypa TeYaTHOW IUIAThl, pyYHas TPACCUPOBKA, MHTEPAKTHUBHAS TPACCHUPOBKA,
aBTOMAaTUYeCKash TPACCHUPOBKA, MOATOTOBKA YEpTEX,a MEUYaTHON IUIAThl K BBIBOILY
Ha TIeYaTth), rpaduueckwii pemakTop cumBoiioB Symbol Editor (3amyck
porpamMMbl, HACTpPOMKa IMapaMeTpoB, CO3JaHUE CHUMBOJIA, CO3JaHUE CHMBOJIA C
nomoibio Symbol Wizard), rpaduueckuit pegakrop mocanodynsix Mmect Pattern
Editor (mactpoiika pegakropa, Npouecc Co3JaHus MOCaJOYHOr0 MECTa, CBOWCTBA
KOHTaKTHOM TUIOMIAJIKH, CO3/IJaHUE MOCaJOYHOIO MECTa KOMIIOHEHTA C MOMOIIBIO
Pattern Wizard), menemxep ouoimotek Library Library Executive.

3ansaTue Ne 2. O3nakomiieHue ¢ nmporpaMmibiM nakerom KOMIIAC-
3D. (8 uac.)

WNurepdeiic nons3oBarens KOMIIAC-3D: naHenb ynpaBlieHHs, OKHO
JIOKyMEHTa, JEpeBO TIOCTPOCHHUS, CTPOKAa COOOIIECHUM, CTPOKAa COCTOSHUS,
KOMITaKTHas TIaHEeNb, MacIITad U BpamieHne n3o0paxeHuss. OCHOBHBIC MPUHITUIIBI
pabotsl B makere KOMIIAC-3D: co3manue scku3za, nasenb «l'eomeTrpus»,
ommepand 1O CO3JaHUI0 00beMa, TMapaMeTPUYECKUW pPEeXUM  paboThI,
napaMeTpuuecKue CBOMCTBA MOJIEJIH, WHCTPYMEHTAJIbHAS naHes b
napamerpuzanuu. Coznanne wmoxenet B makere KOMIIAC-3D: co3ganue
00OBEMHON MOJIETT, OCHOBHBIC TIOHSATHS TBEPAOTEIHLHOTO MOJICTUPOBAHUS B
KOMITAC-3D, »5cku3bl, omnepanuy, BCIIOMOTrarejibHas TIE€OMETPHS, SJIEMEHTHI

TBEPJOTEILHON T'E€OMETPUYECKONW MOJIENIH, CO3/JaHhe COOPOYHOTO 4YepTexKa,



dbopmoobpaszyrorme

oreparum,

pPEAAKTUPOBAHNUC MOJACIIN, CCPBUCHBIC BOSMOKHOCTH.

napaMeTpu4ecKue

CBOMCTBa

JeTau,

I11. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

Y4eOHO-METOINUECKOE

o0Oecneuenue

CaMOCTOATEITHLHOU

paboTHI

oOydJarommxcs MO MUCHUTUIMHE TpeAcTaBieHo B IIpmmokennu 1 u BKIIOYaeT B
ceOls:

- HJ'IaH-Fpa(bI/IK BBIIIOJTHEHHUSI CaMOCTOSTEIILHOU pa6OTI>I 110 JUCHUIIIIMHC, B

TOM YHCJIC IIPUMCPHBIC HOPMBI BPCMCHHU HA BBIIIOJIHCHHC 110 KAKIOMY 3daIAHUIO,
- XapaKTCPpUCTHUKA 3aIIaHI/Iﬁ JJIsA CaMOCTOSITEJIbHOM pa6OTBI O6yan-OIHI/IXCSI n
MCTOJUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

CaMOCTOATENbHON pabOTHI;

- TpeOoBaHus

MPEJCTABICHUIO U

- KPUTEPUU OLIEHKU BBITIOJIHEHHS CAMOCTOSITEIbHOM paOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

0pOpMIICHUIO  PE3YJILTAaTOB

No Kontponupyemsie OueHouHbIE CpecTBa -
n/m MoyJu/ pa3zaenst / Kozp! u aTansr popmupoBanus HalMEHOBAaHHE
TEMBI JUCLIUIUINHBI KOMIIETEHIINH TEKYIUH | IPOMEXYTO
KOHTPOJIb yHast
aTTecTanus
1 Bsenenue CrnocoGHOCTh 3Haer VYcrHbli Bompoc  Ne
MOJIETTUPOBAaHUE OCYILIECTBIATh TIOUCK, ompoc (YO- |1 B
XpaHeHue, o0paboTKy 1) [Tpunoxxenn
u aHanu3 u?2
nHpopmanuu u3
PASTHHAHDIX YmMmeer YcTHBII Bonpoc Ne
HUCTOYHUKOB U  0a3 ompoc (YO- | 2 s
AAHHBIX, 1) [Tpunoxenu
MPEICTaBIsATh €€ B -
TpebyemoM (opmarte
C  HCIOJIb30BaHUEM
MH(OPMAIIOHHBIX, Brnageer | Ycrabiid Bompoc  Ne
KOMITBIOTEPHBIX 51 ompoc (YO- |3 B
CETEBBIX TEXHOJOTUU 1) Hpunnoxenu
(OIIK-2) u2




2 Beenenue B | CrtocoOHOCTE BlaneTh | 3HAET VcrHBI Bompoc  Ne
MOJEIIUPOBAHUE METOJaMU onpoc (YO- | 4 B
MH(pOPMaITMOHHBIX 1) [Tpunoxxenn
TEXHOJIOTHH, u?2
co0iroaaTh OCHOBHBIE
TpeOOoBaHUS
nH(OpPMALIMOHHOU Ywmeer YcTHBIN Bonpoc Ne
0€30MacHOCTH, B TOM ompoc (YO- |5 B
quclie 3alUTHI 1) [Tpunoxxenu
roCyJapCTBEHHON u?2
taitabl (OITK-9)
Buageer | YcrHbli Bompoc  Ne
onpoc (YO- | 6-7 B
1) [Tpunoxenn
u?2
3 [IporpammHbIe I'otoBHOCTB K | 3HaeT VYcerHbii Bompoc  Ne
cpencTBa JUISL | MAaTEMAaTUYECKOMY ompoc (YO-|[8- 24 B
MO/IETTUPOBaHUS MOJICIUPOBAHUIO 1) [Tpunoxxenu
MPOIECCOB u u?2
00BEKTOB
npubopocTpoeHus  u Ymeer YcTHbIi Bompoc  Ne
UX HCCIEOBAaHUIO Ha ompoc (YO- |8~ 24 B
Oaze CTaHJIaPTHBIX 1) I
PUIIOKEHH
MaKEeTOB .
aBTOMATHU3HPOBAHHOT
0 TPOEKTUPOBAHUS U
CaMOCTOSTEIbHO Bnaneer | YcTHbii Bonpoc Ne
pa3paboTaHHBIX ompoc (YO- | 8- 24 B
IIPOTrpaMMHBIX 1) Hpunoxenn
nponykros (ITK-2) 12
Tunossie KOHTPOJIBHBIC 3adaHus, METOANYECKUC MaTCpUaJibl,

OTIPEISIISIIONTNE TPOIEAYPHl OIECHUBAHUS 3HAHWM, YMEHUW W HABBIKOB M (WJIH)
OMbITa ACATEILHOCTH, a TaKXKe KPUTEPUM W TIOKa3aTeau, HEOOXOIUMBIC s
OIICHKM 3HAHWM, YMEHU, HaBHIKOB M XapaKTEPU3YIOIIHUE ATarbl (POpMUpOBaAHUS
KOMIIETEHIIMK B  MpOLEcce oOpa3oBaTenbHOI

OCBOEHHS MIPOrPaMMBl,

npeacrasieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI



OcHoBHas UTEpaTYypa

1. ITopuaes, C.B. KomnsiorepHoe MoaenupoBaHue GU3NIECKUX MPOLIECCOB
B makere MATLAB. + CD. — CIIo.: «Jlame», 2011.— 727 vc.
http://e.lanbook.com/view/book/650/.

2. Ilecrepxkun, A.H. Cucrema MOAETUPOBAaHUS W HCCICIOBAHUS
paarodIeKTPOHHBIX yeTpoicTB Multisim 10. — M.: "JIMK Ilpecc", 2012.— 360
c. http://e.lanbook.com/view/book/3022/.

3. labunynun, B.M. Tpexmeprnoe moaemupoBanue 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 paguonH:xeHepoB. — M. :
"IIMK TIlpecc", 2010.— 975 c. http://e.lanbook.com/view/book/1180/.

5. NnurepaktuBHble cuctembl Scilab, Matlab, Mathcad [DnexTpoHHBII pecypc]:
yaeoHoe nocobue/ N.E. Ilnemunckas [u 1p.].— DIEKTPOH. TEKCTOBbIC JaHHBIC.—
Kazanp: Kazanckumii HanmMOHAJIBHBIM HCCIEIOBATECIBCKUN TEXHOJOTHMYESCKUN
YHUBEPCHUTET, 2014.— 195 C— Pexum JOCTYTIA:

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

JlonoJHUTeIbHAS JIUTEPATypa

1. T'ymepoB A.M. Ilaker Mathcad. Teopus wu mnpaktuka. Yacte .
NuterpupoBannas marematuueckass cucrema MathCad [DnextponHsiii pecypc]:
yuebHoe mocobue/ I'ymepor A.M., XomogHoB B.A.— DJIEKTPOH. TEKCTOBBIC
JaHHbIC.— Kazaun: Kazanckuit HalMOHAaJILHBIN HUCCIICIOBATEILCKUHN
TexHonoruueckuii  yHuBepcurer, 2013.— 111 c.— Pexum pgoctyma:
http://www.iprbookshop.ru/64232.html.— DBC «IPRbooks»

2. Pemenue wumxkeHepHsix 3amad B makete MathCAD [DnexTpoHHbIN
pecypc]: yuebHoe mocodue/ FO.E. BockoOoiHMKOB [U JAp.].— DJEKTPOH.
TEeKCTOBbIe JaHHble.— HoBocuOupck: HoBocuOupckuit  rocyaapCTBEHHBIM

apXUTEKTypHO-cTpouTenbHbli yHuBepcuteT (Cubctpun), O9bC ACB, 2013.— 121


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/

c.— Pexxum goctymna: http://www.iprbookshop.ru/68838.html.— 3BC «IPRbooks»
3. Ilepcopa  M.I.  CoBpeMeHHbIE  KOMIBIOTEPHBIE  TEXHOJOTHUHU
[DnekTpoHHbI pecypc]: koHcnekT Jeknuit/ Ilepcosa M.I'., Conoseituuk HO.I'.,
HomuukoB I[LA.—  DOnekTpoH. TekcToBble JaHHble.—  HoBocuOupck:
HoBocuOupckuii rocyaapcTBeHHbIM TexHUYeCKuil yHuBepcuteT, 2014.— 80 c.—
Pexxum nocryna: http://www.iprbookshop.ru/45025.html.— 3BC «IPRbooks»

4. BockoOoiinukoB HO.E. BeluucieHuss U nmporpaMMHpPOBAHHE B IAKETE
MathCAD Prime 2.0 [3nexTpoHHbIN pecypc]: yuedHoe nocodue/ BockoOboWHUKOB
FO.E., 3anopoxubiii A.D.— DneKTpOH. TEKCTOBbIE AaHHble.— HoBocHOUpCK:
HoBocuOMpcKuil rocy1apCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCUTET
(Cubcrpun), OBC ACB, 2013.— 197 c¢— Pexum  jgocryna:
http://www.iprbookshop.ru/68760.html.— DBC «IPRbooks»

5. Metonpl ontumuzanuu B npumepax B makere MathCad 15. Yacts |l
[OnexTpoHHBIN pecypc]: yueObHoe mocoome/ C.B. PeikoB [m np.].— DnekTpoH.
tekcToBble naHHble.— CII0.: YHuBepcurer UTMO, 2016.— 178 c.— Pexum
noctymna: http://www.iprbookshop.ru/67287.html.— 3BC «IPRbooks»

Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTepHeT»

1. Tepéxun B.B. MoaenupoBanue B cucteme MATLAB. Yacts 1. OcHOBBI
pabotel B MATLAB: Ilpaktuueckoe nocodue. - HoBoky3neuk: KysbaccBy3usaar,

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

2. Tepéxun B.B. OcnoBsl mogenupoBanusi B MATLAB. Yacte 2. Simulink:
VYuebHoe nocodue. - HoBokysunenk: PUO HOU KemI'VY, 2004. - 304 c.:
http://window.edu.ru/resource/199/56199/files/nkfil19.pdf.

3. KopobGeitnukoB A.I'. Pa3paboTka u aHanm3 MaTeMaTHYECKUX MOJEIICH C
ncnonb3oBanneM MATLAB u MAPLE: VueOnoe mocooume. - CIIo: CIIOI'Y
HUTMO, 2010. -145 c.: http://window.edu.ru/resource/424/70424/files/itmo456.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

4. Muponosckuit JI.A., IlerpoBa K.IO. Beenenne 8 MATLAB: Vue0Onoe
rocobue. - CII10.: I'YAIIL 2006. - 164 c.:
http://window.edu.ru/resource/955/44955/files/Mironovskiy Petroval.pdf,
http://window.edu.ru/resource/955/44955/files/Mironovskiy Petrova2.pdf,
http://window.edu.ru/resource/955/44955/files/Mironovskiy Petrova3.pdf.

5. MenbaukoB B.I'., MBanoB C.E., MensnukoB ['.MI. KomnbrorepHbie
TEXHOJOTHH B MEXaHUKE MPUOOPHBIX cucTeM: YuyebHoe nocodue / Ilon penakuueit
B.I'. MenpuuxkoBa. - CII16.: CIToI'Y UTMO, 2006. - 127 c.:

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

6. PomanoB, b.H. Pagmorexnumueckue 1enu u curHajibl. MccnemoBanue
PAIUOTEXHUYECKUX YCTPOMCTB M CHUTHAJOB B cpeae 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.®. KoMiuiekcHOoe mpoekTupoBaHue y310B POC ¢
ucnonb3zoBanueM CAIIP PCAD B cucremax 3D moaenupoBanus (KOMITIAC 3D,
SolidWorks): Meroauueckue ykazanus . - YibsHoBck: YAl TV, 2009. - 40 c.:

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

8. Buneoypoku KOMIIAC-3D. UYepuenue s Bcex. bior AHHBI
BecenoBoii, Texuuueckuii komnemk wum. C. W. Mocuna Tynasckoro

rocyaapcTBeHHOro yHuBepcuteTa: http://veselowa.ru/.

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

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

10. Ypoxu AutoCAD:

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

11. Ypoxu KOMIIAC-3D:

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

12. Ypoxu Altium Designer 14:

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

13. JIutepatypa no padore B Altium Designer:


http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova1.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova2.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova3.pdf
http://window.edu.ru/resource/581/41581/files/itmo180.pdf
http://window.edu.ru/resource/298/77298/files/ulstu2012-124.pdf
http://window.edu.ru/resource/222/65222/files/147.pdf
http://veselowa.ru/
http://www.170514.tstu.ru/izdan/kompas3d/
http://sapr-journal.ru/uroki-autocad/uroki-autocad/
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.

14. boukoB A.JI. TpexmepHoe moxaenupoBanue B cucteme Kommac-3D
(mpakTtuaeckoe pykoBoactBo). - CII16.: CIIGI'Y UTMO, 2007. - 84 c.

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

15. Kypnan Eda Express:

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

16. OcuoBsl padotel ¢ CAIIP P-CAD 2006: metoanueckue yka3zaHusi IJs
CTYJICHTOB JHEBHOM M 3ao0uHOW (opMm oOydeHus HampasieHus 6.050901 -
«Pamnorexauka» / CeBHTY; coct. A.I. bamamo, C.H. IlomuBkuH. —
CeBacTonob: H3n-Bo CeBHTY, 2012. — 63 C.:
http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf.

17. Hay4Ho-TexHr4ecKuit KypHaJ "[IpubopocTtpoeHue":

http://pribor.ifmo.ru/.

18. O6yuaromre Matepuaisl o padote B mporpammuom nakere KOMITAC:

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

HepequL I/IH(l)OpMal_[I/IOHHI)IX TEXHOJIOTUI U NnporpaMmmMHoOIo od0ecneuyeHus

[IporpammHuoe obecrieyeHue:
Mathcad 2001 nim HOBEE,
Matlab 7 unu HOBeE,
LabView 2012 unu HOBeEE,
Mathematica,

Maple,

MultiSim,

KOMITAC-3D,

P-CAD,

AutoCAD.
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http://www.rodnik.ru/product/sapr/literature/altium_designer/index.php
http://window.edu.ru/resource/586/41586/files/itmo185.pdf
http://www.rodnik.ru/product/sapr/literature/edaexpress/index.php
http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf
http://pribor.ifmo.ru/
http://kompas.ru/publications/video/

[Ipu  BbmmomHEHHM  Ja0OpaTOpPHBIX PabOT W KypcoBOl  pabOTHI
IpenoAaBaTesib KOHTPOJIUPYET pabOTy CTYIEHTOB, OTBEUAET HA BO3HUKAIOIINE
BOIIPOCHI, MOJICKA3bIBAE€T XOJ pElIeHUs. Eci MOJy4YeHHbIX B ayAUTOPUU 3HAHUI
OKa@)XETCs HEIOCTATOYHO, CTYJEHT MOXKET CAMOCTOATEIBHO MOBTOPHO IPOYECTb
JEKIUI0 WIA COOTBETCTBYMOIee nocoodue. Ilocne BbIoONHEHUs 3aaHUsl CTYAEHT

3alUIIACT €ro MmpernoaaBaTciito B HA3BHAYCHHOC BPCMsI.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHHAITINHBI
MarepuanbHO-TEXHUYECKOE  OOEeCleueHrue  peaiu3alud  JUCHUTUIMHBI

BKJIFOYAET B ceOs AyaIUTOpUHU IJIA ITPOBCACHUA JIGKI_II/Iﬁ N IIPAKTHYCCKHUX BaHHTHﬁ,
060py,Z[OBaHHI>IX My.)'[BTHM@I[HﬁHBIM O6€CH€‘-I€HI/I€M, CIICHNATIN3UPOBAHHBIC

y4eOHBIC Ay TUTOPUHU KaMITyca, OCHAIIICHHbIE KOMITbIOTEPHON TEXHUKOM.

HaumenoBanue
000py/10BAHHBIX OMeENIeHU
U TOMeIleHn JJIs
CAMOCTOSITE/IbHOI PadoThI

IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA

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

Jlaboparopus BerancnutenbHoi JlabopaTopHbIii KOMIUIEKT OCHOB pa3pabOTKH HMHXCHEPHBIX
TEXHUKH Kadeaphl npuioxenuit 1 cucrtem coopa manusix NI USB-DAQ Bundle X-
npubopoctpoenus, aya. E 628a series;  Y4eOHO-UCCIICIOBATENILCKUI ~ KOMILUIGKC ~ MOJYJbHBIX

npubopoB 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

KomneroTepuslit kiacc, 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 Mateprer 500 MouT/cek.

UuraneHele 3a161 HayuHoit
oubmorexu IBDY ¢ oTKphITHIM
JIOCTYTIOM K (hOHITY

(xopmyc A - yposens 10)

mpoektop 3-chip DLP, 10 600 ANSI-nmm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; sxpan 316x500 cm, 16:10 ¢ am.
MPUBOJIOM; KperuieHne HacTeHHo-motosouHoe Elpro Large Electrol
Projecta; mpodeccuonansuas JKK-nanens 47", 500 Ka/m2, Full HD
M4716CCBA LG; mnoacuctemMa BHUICOMCTOYHUKOB JTOKYMEHT-
kamepa CP355AF Avervision; moacucreMa BHICOKOMMYTALUH;
MOJACUCTEMA AyIUOKOMMYTAIIMA W 3BYKOYCHJICHHS; IOACHCTEMA
WHTEPAaKTUBHOTO ymnpapieHus; OecrpoBonubie JIBC obecriedeHs
cucteMol Ha Oa3e Touek nocryma 802.11a/b/g/n 2x2 MIMO(2SS)

MynsTuMenuiiHbIE ay TUTOPHH,
E628, E627, E625
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MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUUCKON
®EJIEPALIMU
®enepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITICTO OOpa30oBaHUs
«/laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

HNOJUTEXHUYECKHUI HHCTUTYT (ILKOJIA)

YYEBHO-METOANUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
no nucuuruinHe «KoMnbloTepHoe MOJICIMPOBAHNUE B MPUOOPOCTPOCHUNY
Hanpasienue noarorosku 12.03.01 IIpudopocrpoenue

npoduib «AKYCTUUECKUE TPUOOPHI U CUCTEMBD)
®opmMa NOATOTOBKH OYHAA

BiaaaguBocTok

2020



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 PECKOMECHAAIIUHA 110 UX BBIIMOJIHCHUIO

Kaxnapi cTygeHT mnosiydyaeT WHIAMBUAYAIBHOE 3aJaHuUeE,

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 XOJI€

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 pa3iel o TeMe B YICOHHKE.

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

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

4. Jlns 3aHATANA HEOOXOIUMO HMMETh TETPajlb JJIs 3allUCH TEOPETHYECKOIO
Marepuasna, yueOHUK.

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

7. BBICTyIJIGHHS W aKTUBHOCTh CTYJACHTOB Ha 3aHATHE OIICHUBAIOTCS

TEKYIIEN OLICHKOU.

Pexomenaanum no pepepupoBaHNI0 y4eOHOM U HAYYHOM JIUTEPATYPbI

PedepupoBanne yueOHOM W HaydyHOM JMTEpaTyphl MPEAOaraer
yIIyOJIEHHOE W3YYEeHHE OTAENBHBIX HAYYHBIX TPYAOB, UYTO JOJDKHO OOECIEUUTH
BBIPAOOTKY HEOOXOJMMBIX HaBBIKOB paboThl Haa KHuroi. Bc€ 310 Oyner
CHOCOOCTBOBAaTh  PACUIMPEHUI0  HAyYHOTO  KpPYyro3opa, IOBBIILICHUIO  HUX
TEOPETUIECKON MOTOTOBKU, (POPMUPOBAHUIO HAYIHON KOMIIETEHTHOCTH.

Jist  pedepupoBaHus TpenararoTcs y4yeOHbIe IMOCOOMs, OTHEIbHBIC
MOHOTpadUyecKue HCCIEAOBaHUA W CTaTbU IO BOMpPOCaM, MPEAyCMOTPEHHBIM
nporpamMmon yueOHoi nucuuiuivHbl. [Ipu moadope auTeparypsl Mo BHIOPAHHOMY
BOIPOCY HEOOXOAMMO OXBATUTh BAaKHEHIIME HAMpaBICHHS Pa3BUTHS JaHHON
HayKH Ha COBpeMEeHHOM sTamne. Oco0oe BHUMaHUE yAETATh TEM JIUTEPATYPHBIM
UCTOYHUKAM, KOTOpble (MPSAMO WJIM KOCBEHHO) MOTYT OKa3aTh IOMOIIb
CHELMAUCTY B €ro MpakTH4YeCcKoW naedrerabHocTH. OOHAKO B JaHHBIA pasnen
BKJIFOUEHBI TaK)Ke paOOTHI M OTACIIbHBIE UCCIEAOBAHUS 110 BOIIPOCAM, BBIXOSIIUM

3a TpeAesibl  HW3y4aeMOM JUCHMIUIMHBL. OTy JIATEpaTypy pPEKOMEHIyeTCs



UCIIONIb30BaTh MpPH JKETAaHUM PACIIUPUTh CBOM 3HAHUS B KaKOW-1HOO OTpaciu
HayKU.

Hapsiny ¢ sjuteparypoit mo oOmuM BompocaM st OakajlaBpoB
mpeanojaraercs Jureparypa ¢ ydérom mpodmis ux mpodeccHOoHaATBbHON
NesATEeIbHOCTH, N00bITasg camocToATeNnbHO. He Bcs mpemyiaraemas JudrepaTrypa
pPaBHO3HAYHA MO COJIEPKAHUIO U 00BbEMY, TOITOMY BO3MOXKEH PA3IMYHBIM MOAX0]
K e€ u3yueHuto. B omHOM cimyuyae 3TO MOXeT ObIThb oOmiee pedepupoBaHuUe
HECKOJIbKAX JIMTEPaTypHBIX HCTOYHUKOB PAa3JIMYHBIX aBTOPOB, IOCBSIIEHHBIX
PAaCCMOTPEHUIO OJHOTO M TOTO K€ BONPOCA, B JIPYroM CcCllydae — J€TalbHOE
u3ydeHue U pedepupoBaHuE OAHOW M3 PEKOMEHJIOBAHHBIX pPA0OT WM Jaxe
OTIEIBHBIX €€ pa3lejoB B 3aBUCUMOCTH OT CTENEHH CJIOKHOCTH BOIIpOCa
(mpobsiematukm). s TOro 4ToOBl pEMINTh, KaK MOCTYNHUTh B KaXKJJOM KOHKPETHOM
cirydae, cleyeT IPOKOHCYJIbTUPOBATHCS C MPENOAaBaTEIeM.

Beibopy  koHkpeTHOHl — pa®oThl  mis  pedepupoBaHUS  JOJDKHO
NPEAIIECTBOBATh JI€TAIbHOE O3HAKOMIICHHE C TIIEPEYHEM BCEU JIMTEPATYPHI,
NpUBEJACHHOW B Yy4eOHOW mporpamme AucHUIUIMHBL. C BBIOpaHHOW paboTOM
PEKOMEHJyeTCsl BHAdalle O3HAKOMHTBCS IIyTEM MPOCMOTpPa IMOA3arojOBKOB,
BbIJIEJICHHBIX TEKCTOB, CXEM, TaOJUI, OOLIMX BHIBOJOB. 3aTeM €€ HEeoOXOAUMO
BHUMATEJIbHO Y BIYMYHUBO (BHUKAs B MJIEU U METOJIbI aBTOpPA) MPOYUTATH, JIeiast
NOMYTHO 3aMETKM Ha OTAEJIIbHOM JUCTE OyMaru 00 OCHOBHBIX IOJIOKEHUSX,
y3J0BBIX Bompocax. Ilociie mpoureHus cieayer mpoayMarh COAEP’KaHHUE CTaTbU
WU OTIENbHOM riaBbl, maparpada (eciau peub UAET 0 MOHOrpaduu) U KpaTKo
3anucartb. JlOCIIOBHO clleoyeT BBINHUCHIBATH JHIIb CTPOTUE OMNpENETIeHUs,
(bopMyIMpPOBKHU 3aKOHOB. IHOT1a M0JIE3HO BKIIFOYUTH B 3aMKUCh OJIMH-[BA IpUMEpa
Ul WwuniocTpauud. B ToMm ciydae, eciid BCTPETATCS HEMOHSITHBIE MECTa,
PEKOMEHIYETCSl NPOYUTaTh IOCIEAYIOUIEE H3JI0)KEHHE, TaK KaK OHO MOXKET
IIOMOYb TMOHATh MNPEIbIAYLIMI MaTepual, W 3aTEM BEPHYTbCS BHOBb K
OCMBICJICHUIO MPEABIAYIIET0 U3JI0KEHUS.

Pesynbrarom paboThl Hax JUTEPAaTypHBIMM HCTOYHMKAMH  SIBIISIETCS

pedepart, kypcoBas pabota, JOKIaI.



[Ipu moaroTtoBke pedepara, AOKIaga HEOOXOAMMO BBIIEIUTH HamOoJee
Ba)KHbIE TEOPETUUYECKHE MOJIOKEHHUSI U 0O0CHOBATh X CAMOCTOSITENILHO, OOparas
BHUMAaHHE HE TOJIBKO PE3ybTaT, HO U Ha METOJUKY, TPUMEHSAEMYIO MIPH U3YUCHUN
npo6sieMbl. UTeHrne HayYyHOW JTUTEpaTyphl TOJDKHO OBITh KpUTHYeCKUM. [loaTomy
HA/0 CTPEMUTHCS HE TOJIBKO YCBOMTH OCHOBHOE COJIep)KaHHe, HO U CIHOCO0
JI0Ka3aTeIbCTBA, PACKPHITH OCOOCHHOCTH PA3IMYHBIX TOYEK 3PEHUS MO OJHOMY U
TOMY JK€ BOIIPOCY, OICHUTh MPAKTUYECKOE U TEOPETHUECKOe 3HAYCHHE
pe3ynabTaToB pedepupyemMoii paboTel. BecbMa jxenaTenbHbIM 3JIEMEHTOM pedepata
SIBIISIETCS. BBIPAXKEHHUE CIyIIAaTeIeM COOCTBEHHOTO OTHOIICHHUS K HIESIM U BBIBOJIaM
aBTOpa, MOAKPEIJICHHOTO ONpEeACTEHHBIMA apryMEeHTaMu (JIMYHBIM OIIBITOM,
BBICKA3bIBAaHUSIMU JIPYTUX UCCIEI0BaTENE! U 1Ip.).

Pedeparer  MoHOrpaduid, KypHAJIbHBIX CTaT€d HCCIEAOBATEIBCKOTO
XapakTepa HENPEMEHHO [JOJDKHBI COJIEp)KaTh, KaK YK€ YKa3blBaJOCh BBIIIE,
orpeseseHre IpoodaeMbl 1 KOHKPETHBIX 33/1a4 UCCIIEI0BaHUs, ONMCAHUE METOJIOB,
MPUMEHEHHBIX aBTOPOM, a TAK)Ke€ T€ BBIBOJBI, K KOTOPHIM OH MPHIIIEI B Pe3yIbTaTe
uccienoanus. llpenmaraemas nutepatypa Uil peepupoBaHUS MOCTOSIHHO

0OHOBJIIAETCH.

TpedoBanus Kk npeaAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI

ConepxaHue pabOThl H3JIAraeTcs B MOSICHUTEIBHOM  3amMcke, TI€ B
JaKOHUYHOU (hopMe AOJKHA OBITh PACKPBITA CYTh BBINIOJIHSIEMOW paboThl. B Hel
JOJDKHBI OBITH CIIEAYIOIIME pa3fenbl: BBEICHHE, ONMCAaHUE METOoJa PEIICHUs
3a/layd, pacyeTHas 4acTh, BBIBOABI M aHAJIMU3 MOJYYEHHBIX PE3yIbTaTOB, CIIUCOK
WCITOJIb30BAaHHOM JIMTEpaTyphl, B MNPUIOKEHUU AOJDKEH HAXOAMTHCS JIMCTUHT
pa3paboTaHHBIX  IporpaMM. JIMCTHHT MporpamMM JOJKEH COIMPOBOXKAATHCS
NOAPOOHBIMA KOMMEHTapUsIMH, TpadUKu JOJKHBI MMETh Ha3BaHUE, IMOANHUCH
oce, nuHMiA. TaOnuubl MNOJDKHBI HWMETh IIOJAIMCH, Ha3BaHHUSI KOJOHOK,

KOMMeHTapuu. COKpallleHHble Ha3BaHUs JIOJDKHBI  OBITh  pacIIM(pOBaHBI,



HyMmepaiusi popMyJ MPOBOJUTCS CIIpaBa B KOHIIE CTPOKH B KPYIJIBIX CKOOKax —
(1), ccpUIKM Ha IUTEPATYPY - B KBaIPaTHBIX CKOoOKax — [1].

OdopmiieHre TMOSICHUTEIBHOM  3alHUCKU BBITIOJIHAETCS B PEAAKTOpE
Microsoft Word (dopmar ¢aiima Word 2003 u crapme), mpudr Times New
Roman, pasmep mpudra — 14 pt, MeKIyCTpOUHBIH MHTEpBAI — OJAMHAPHBIN. B
penakTope ycraHaBiauBaetcs Oymara ¢opmara A4 (210%297), none 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 BEIPABHUBAETCS IO IIUPUHE.

O06bem paboTsl HE MeHee 10 cTpaHuI] MAIIMHOMIMCHOTO TEKCTA.

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

BapHaHTC.

KpnTepm/I OllEeHKH BBINIOJIHEHHSI CAMOCTOSITEIbHOM paﬁoTbl

1. 10-9 GammoB BBICTABISETCS CTYIACHTY, €CIH CTYICHT BBITIOJHUT BCE
MYHKTHI 3a1anust. PaKTUYECKUX OLIUOOK, CBSI3aHHBIX C MOHUMAHUEM MPOOJIEMBI,
HeT; rpaduuecku padboTta oopmieHa npaBuibHO. [Ipu 3ammre cTyAeHT OTBeYaeT
Ha BCE BOIIPOCHI MPEMNOIaBaTeNsl.

2. 8-7 OGamioB: paboTa BBIMOJHEHA TOJHOCTHIO; JIOMYIIEHO OJIHA-]IBE
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 padboThl. [Ipu 3ammTe CTymeHT He OoTBeyaeT Ha 1-2
BOIpOCa MpenoiaBares.

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 HAVKH U BBICIIIETO OBPA30BAHM S POCCUMCKON
OEJIEPALINN
Gbeﬂepaanoe rocyaapCTBEHHOC aBTOHOMHOC 06p330BaTCJ'H>HOC YUpCKIACHUC
BBICITIETO OOpa30oBaHUs
«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

MOJIMTEXHUYECKUM NTHCTUTYT (IIKOJIA)

®OH/J ONEHOYHBIX CPEJCTB
no auciurimHe «KoMnboTepHoe MOIETUPOBaHNE B MPUOOPOCTPOCHUM
Hanpasienue noarorosku 12.03.01 IIpudopocrpoenne
npoduib «AKYCTUUECKUE TPUOOPHI U CUCTEMBD)
dopMa NOATOTOBKU OYHAA

BiaaaguBocTok
2020



Hacnmopt ®OC

3anosusercs B coorBerctBun ¢ IlojoxxeHueM o (1)OHI[8_X OLICHOYHBIX CPCACTB

00pa3oBaTeNbHBIX TMPOTPaMM  BBICIIETO 00pa3oBaHMs — Tporpamm OakanaBpHaTa,

marutpatypsl [IBOY, yrBepkneHHbIM Mprka3oM pextopa oT 12.05.2015 Nel2-3-850.

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

IIPOrpaMMHBIX IPOJTYKTOB

KOMIIETeHIHH
3Haer - OCHOBBI MaTEMAaTUYECKOTO MPOrPaMMHPOBAHUS
B IIPOTPaMMHBIX ITAKETaX;
- METOObl XpaHeHMs, O0OpabOTKM, Iepenayun
urdopMaLmy, THIIOBBIE IPOrPaMMHBIE
HPOAYKTBI, OPHEHTHPOBAHHBIE HA pELICHUE
HAy4HBIX, IIPOEKTHHIX U TEXHOJIOTHYECKUX 3a1ad
HAIPaBJIECHMS,
[IK-2 - OCHOBHBIE UH(OPMAIUOHHEIE, KOMIILFOTEPHBIE
CII0COBHOCTRIO " CETEBBIE TEXHOJIOTHH.
MaTeMaTHYECKOMY Ymeer - paboTaThb C NOPOrPAMMHBIMH  CPEICTBAMM
MOJIETTUPOBAHKIO MaTeMaTHYECKOTO IPOrPaMMHUPOBAHHS u
IPOLIECCOB U OOBEKTOB aBTOMAaTU3MPOBAHHOIO POEKTHPOBAHUS;
npubOPOCTPOEHHST M HX - HCIIOJIB30BaTh KOMIBIOTEPHYIO TEXHMKY JUIS
UCCIENOBAaHUI0 Ha  Oase HOMCKA, XpaHeHus, oOpaObOTKM M aHajIu3a
CTaHIapTHHIX IIaKETOB uH(OPMALMK U3 Pa3IMYHBIX MCTOYHHKOB U 0a3
aBTOMAaTHU3MPOBAHHOTO JAHHBIX
HPOEKTUPOBAHUS u - HCIIOJIB30BaTh KOMIBIOTEPHYIO TEXHMKY JUIS
CaMOCTOSITENILHO pElEHUs NHKEHEPHBIX 3a/1a4.
paspaboTaHHEIX Bnazeer - HaBbIKaMH  pabOTBI €  MPOTrPaMMHBIMH

CpeaCTBaMHU MaTe€MaTHYECKOTO
[IpOrpaMMHUpPOBaHUs U  aBTOMAaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS,

- HaBBIKAMHM aHajHM3a MOCTABJICHHOW 3a/a4u
HCCIIEeI0OBaHMM B 00J1acTH pUOOPOCTPOCHNUS;

- HaBblIKaMH  pabOTBI C  NPOTrPaMMHBIMHU
CpEICTBAMHU  YIIPABJIEHHUS OKCIIEPUMEHTOM U
00paboTKOI TaHHBIX.

Ne KonTponupyemslie
/T Moayu/ pasaenst /
TEMBI JTUCIUTUINHBI

OneHouHble cpeicTBa —

Koasl u srtanel gopmMupoBaHus | HAUMEHOBaHHE
KOMIIETEHIIU I TEKYLIUI IIPOMEKYTOY

KOHTPOJIb Hasa
arTecranuia




BBenenue B | CrtocoOHOCTE 3Haer VY cTHEIN Bomnpoc Ne 1
MOJICJIMPOBAHUE OCYUIECTBJISITh 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
MPE/ICTaBIsATh €€ B -
TpebyemoM ¢opmarte
C  HCIOJIb30BaHHEM
MHPOPMALHOHHBIX, Bnageer | YcrHbliit Bonpoc Ne 3
KOMITBFOTEPHBIX 51 ompoc (YO- | B
CETEBBIX TEXHOJIOTUI 1) Hpunoxenu
(OIIK-2) u2
BBenenue B | CnocoOHOCTh BiajeTh | 3HAET YcTHBIN Bompoc Ne 4
MOJIETUPOBAaHUE METOJIaMuU onpoc (YO- | B
HH(pOPMAITMOHHBIX 1) [Tpunoxxenu
TEXHOJIOTHH, u?2
coOI0AaTh OCHOBHBIE
TpeOOBaHMS
nH(OPMALIMOHHON YwMmeer Ycrubiid Bompoc Ne 5
0€30MacHOCTH, B TOM omnpoc (YO- | B
qucle 3aIUTHI 1) [Tpunosxxenu
roCcyJapCTBEHHOMN u?2
taitnel (OITK-9)
Bnageer | Ycrubiit Bompoc Ne 6-
omnpoc (YO- |7 B
1) [Tpunoxenn
u?2
IIporpammusie I'oroBHOCTB K | 3HaeT VYcerHbii Bomnpoc Ne 8-
CpeacTBa JUIsl | MATEMaTUYECKOMY onpoc (YO- | 24 B
MO/JICITMPOBAHUS MO/JICITUPOBAHUIO 1) [Tpunoxxenn
MPOLIECCOB u u?2
00BEKTOB
nprOOpoCTpoCHHs 1 YmMmeer YcTHBII Bomnpoc Ne 8-
WX HCCIIEJIOBAaHUIO Ha onpoc (YO- | 24 s
Oazse CTaHJIapPTHBIX 1) TpuosxeHH
MaKeTOB -
ABTOMATHU3HPOBAHHOT
O TPOCKTHPOBAHHUS H
CaMOCTOSITETHHO Bnanmeer | YcrHbiid Bomnpoc Ne 8-
pa3paboTaHHBIX ompoc (YO- | 24 B
MIPOTrPaMMHBIX 1) HIz)HH()}KeHH
u

npoaykros (ITK-2)




Koan Jrtanbl GOpMHPOBAHUA Kpurepun ITokazartenu
¢popmysupoBka KOMIIETeHI[UH
KOMIeTEeHIHH
CnocoGHocTh K | 3Haer OcHOBBI 3Haer  ocHOBHbIE | CLIOCOOHOCTH
MaTeMaTHYECKOM MaTeMaTHYeCKOTO MaKeThI Ha3BaTh
y MPOrpaMMHUPOBAHUS B | MAaTEMAaTUYECKOTO | OCHOBHBIE
MO/JICIIUPOBAHUIO MPOrPaMMHBIX MPOrPaMMHUPOBAHU | MTAKETHI
MIPOLIECCOB u Makerax; 1 B MPOTPaMMHBIX | MAaTEMAaTUYECKOT
00BEKTOB - OcHOBHBIE | MTaKeTax 0
prUOOPOCTPOEHU nH(pOpMaLIOHHbIE, IPOrpaMMHUpPOBa
o u ux KOMITBIOTEPHBIC u HUS B
UCCIIETOBAaHUIO Ha CETEeBbIE TEXHOJIOTHH; MIPOrPaMMHBIX
6aze - Meronsl XpaHeHus, MaKeTax;
CTaHIAPTHBIX 00paboTKu, mepeaadn CrocoOGHOCTh
MaKeTOB uHpOopManuy, UCTIOJIb30BaTh
aBTOMAaTHU3HPOBAH TUTIOBBIE METO/IbI
HOTO MIPOrPaMMHEIC nH(OPMAITMOHH
MIPOEKTUPOBAHUS MPOJYKTHI, BIX TEXHOJOTHIl
u OpUEHTUPOBAHHBIE HA Crnioco6HOCTh
CaMOCTOSITETTLHO pellieHne  Hay4HBIX, paboTaTh
pa3paboTaHHBIX MIPOEKTHBIX u
MIPOrPaMMHBIX TEXHOJIOTUYECKHIX
npoaykros  (ITK- 3a/1a4 HaIpaBJICHUS
2) VYmeer Paboratb c | Ymeer CnocoOHOCTh
IPOrPaMMHBIMH UCTIOJIb30BaTh MOJIb30BAThCS
CpelncTBaMu KOMITBIOTEPHYIO MPOrPaMMHBIMH
MaTeMaTHIECKOTO TEXHUKY ISl | CpeACTBaMHU
MpOrpaMMUpPOBaHUs | | paboTa C | MaTeMaTUYECKOT
ABTOMATH3UPOBAHHOT | IIPOTPAMMHBIMHU 0
0 MPOEKTUPOBAHUS CpeICcTBaMuU MIPOrpaMMHUPOBa
MaTEeMaTHYECKOTO | HHS;
nporpamMmmupoBand | CiocoOHOCTh
s U | HCTIOJIb30BaTh
aBTOMATHU3HPOBAHH | KOMITBIOTEPHYIO
oro TEXHHUKY TUTST
MPOEKTUPOBAHUS MIOWCKa,
XpaHeHUs,
0o0paboTku u
aHaym3a
uHpoOpMaLIUU U3
Pa3IUIHBIX
UCTOYHUKOB U
0a3 JaHHBIX
Bnaneer | HaBoikamu pabGotsl ¢ | Bnageer naBbikamu | CiocOOHOCTh
IPOrpaMMHBIMH paboThI ¢ | paGoThI c
CpeICcTBaMU MPOrPaMMHBIMH MPOrPaMMHBIMH
MaTeMaTHIeCKOTO CpeacTBaMu cpeacTBaMu
MPOrPaMMHUPOBAHUS M | MATEMAaTUYECKOTO | MAaTEMaTHYECKOT
ABTOMATH3UPOBAHHOT | MPOTPaMMHUPOBAHU | O
0 MPOEKTUPOBAHUS s U | IpOrpaMMHUpPOBa




ABTOMATHU3WPOBAHH | HUS
oro - CnocoOHOCTB
IPOCKTUPOBAHHUS aHajau3a
IIOCTaBJICHHOM
3a71a49u
HUCCICIOBaHUN B
obnactu
npuOOPOCTPOCHH
i

MeToanuecKue peKoMeHaaluu, ONpeaesiionue nNpoueaypbl OlleHUBAHUSA

PE3YJIbTATOB OCBOCHUA NUCIHUIIJIUHBI

Texkymasi arrectanus CTyAeHTOB. Tekyiias arrectanus CTYIEHTOB IO
JTUCIUTUIMHE MMPOBOJIUTCS B COOTBETCTBHUHM C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMU
JIBOY u saBruseTcs 00s3aTeIbHOM.

Tekymiast arrectanus Mo AUCHUILIMHE MPOBOAUTCS B (GOpME KOHTPOIBHBIX
MEpONPUSATUNA (TECThl, MPAKTUYECKUE 3aJlaHMsl) MO OIEHUBAHUIO (PAKTUUECKUX
pE3yNbTaTOB 00YUYEHHUS CTYAICHTOB U OCYIIECTBISETCSA BEAYIIMM MPENOgaBaTeIeM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

- yueOHas JUCUUIUIMHA (AaKTUBHOCTh HAa 3aHATHUSX, CBOEBPEMEHHOCTh
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 33JaHUM, MTOCEMIAEMOCTh BCEX BUIOB 3aHSATUU IO
aTTeCTyeMOM JUCITUTUIMHE);

- CTENEHb YCBOCHUS TEOPETHUUECKUX 3HAHUM (AaKTUBHOCTH B XOJE
OOCYXXJICHU MaTepHalioB JICKI[UH, aKTUBHOE YyYacTHE€ B JIHCKYCCHSIX C
apryMeHTaMHu W3 JOMOJHUTEIbHBIX WCTOYHUKOB, BHUMATEIBHOCTh, CIIOCOOHOCTH
3a/laBaThb BCTPEYHbIE BONPOCHI B paMKaxX JUCKYCCHUU WM OOCYXICHUS,
3aMHTEPECOBAHHOCTh U3y4a€MbIMU MaTEpUAJIaMH );

- YPOBEHb OBJIQJICHUSI MPAKTUUYECKUMH YMEHUSMH W HaBbIKAMU IO BCEM
BUJIaM y4eOHOW paboThl (OmMpeaensercs Mo pe3yibTaraM KOHTPOJIBHBIX padoT,
MPAKTUYECKUX 3aHSTUN, OTBETOB HA TECTHI);

- pe3ynbTaTbl CaMOCTOSITENbHOM pPaOOThl (3alaHusi U KPUTEPUU OIICHKU
pa3menieHsl B [Tpunoxennn 1).

IIpomesxxkyTouHnasi arrecranus cTyaeHToB. [IpoMexyTouHas arrecranus



CTyIEHTOB II0 JUCLHUIUIMHE IIPOBOAUTCA B COOTBETCTBUM C JIOKAJIbHBIMU
HOpMaTUBHBIMU akTaMu JIBDY u saBnsercs 00s3aTeIbHOM.

Buan npomekyTouyHo#l aTTrecTanMM — YCTHBIH ompoc B (dopme
co0eceI0BaHus.

Kparkas xapakrepucTnka npoueaypbl NPHUMEHEHHUSI HCIOJIb3yeMOIo
OIIEHOYHOI0 cpeacTrBa. B pesynbraTe mnocemieHus JIEKIUH, J1a0opaTopHBIX
3aHATUNA CTYJIEHT IOCJIENOBATENbHO OCBAaMBACT MaTEpUalbl JUCLUIUIMHBL U
M3y4aeT OTBEThl Ha BOMNPOCHI K 3K3aMEHY, NPEACTABICHHBIE B CTPYKTYPHOM
anemente OOC. Kpurepuum OLIEHKM CTyJE€HTa HAa 3K3aMEHE IpPEJCTaBICHbI B
ctpyktrypHoM asemeHtre @DOC. Kputepun OLEHKH TEKyWIEW AaTTecTaluu

MPEACTABIICHBI B CTPYKTYpHOM 3semente @OC.

OueHouHbIe cpeacTBa ISl POMEKYTOUYHOM aTTeCTAlNH

Tunosblie KOHTPOJIbHBIC BOIIPOCHI

Onpenenenue npolecca MoJCIUPOBaHUS.

OnpeneneHue MOHATUS «MOJICIIbY.

Kakune Buabpl MOJgETUpOBaHUS U MOJICJIEH Bbl 3HACTE.

KakoBbI 11e1mm MmogenMpoBaHus.

B xakom Buie MOXET OBITh IPE/ICTaBICHA MaTeMaTHUYECKast MOJICIIb.
[Tepeuncnure ATarbl pa3pabOTKU MaTEMaTHYECKOM MOJIENI 00BEKTA.
Kak onpenensiercst anekBaTHOCTh MOJIEIIH.

Mathematica: pemaemsbie 3aj1aun, 00J1aCTh UCIIOJIB30BAHMUS.

© © N o 00 &~ w D E

Matlab: pemaemblie 3a1auu, 001aCTh HCTIOJIB30BAHMS.

=
o

. Maple: pemaemsie 3aa4u, 00JaCTh UCTIOIB30BAHUSI.

|
H

. Mathcad: pemaemsbie 3agaun, 006J1aCTh UCIIOJIB30BAHUS.

[EnN
N

. Simulink: Ha3znaueHnne u npuMeHeHHE.

=
w

. Co3nanue mojenu B cpeae Simulink.

H
D

. Orob6paxatomue 6;10ku B cpene Simulink.

=
o

. bubmotexu cpenpr Simulink.



16.
17.
18.
19.
20.
21.
22,
23.
24,

MultiSim: BO3MOXXHOCTH, Ha3HaYCHHE, c(pepa MPUMEHEHHUSI.
[Iporpammel, Bxoadiue B coctaB nakera MultiSim.

Proteus: BO3MOXHOCTH, Ha3HAUYECHHE, c(pepa MPUMEHEHUSI.
AutoCAD: Bo3MOXXHOCTH, Ha3HAUYCHUE, Chepa MTPUMEHEHHUS.
P-CAD: BO3MOXXHOCTH, Ha3HaYeHUE, chepa MPUMEHEHHUS.
[Tporpammsl, BXosiue B coctaB naketa P-CAD.

Altium Designer: BO3MOXHOCTH, Ha3HauYeHUE, chepa MPUMECHEHHUS.
KOMITAC-3D: BO3MOKHOCTH, Ha3HaYEHUE, chepa MPUMEHEHHUS.

[Tporpammel, Bxoasmue B coctaB nakera KOMITAC-3D.

Bonpocsl k 3k3aMeny (3auerty)

. [lalite onpeneneHue npouecca MOACIMPOBAHUS.

. PackpolTte OHITHE «MOJECIIbY.

. Kakue BUJBI MOACIIMPOBAHUSA U MOHGHCﬁ BbI 3HACTC.

. KakoBbnI OCJIN MOICIIMPOBAHUA.

. Kakom IMPUHOUII JIC)KUT B OCHOBC MATCMATHYCCKOT'O MOACINPOBAHUA].

. B xakoMm Bujie MOKeT OBITH MpecTaBIeHa (GU3HUECKast MOJIETb.

. OcHOBHEBIC JOCTOHMHCTBA U HEJOCTAaTKH (bHSI/I‘lCCKOFO MOJCIIUPOBAHMA.

1
2
3
4
5. Kakoit npuHIHI JIEKUT B OCHOBE (PU3NYECKOTO MOJIEIMPOBAHUSI.
6
7
8
9

. I[OCTOI/IHCTBa N HCAOCTATKH MAaTCMATHYCCKOI'O MOACIIUPOBAHUA.

10.

Kaxkwue KJ'IaCCI/I(l)I/IKaL[I/IOHH]iJe IMPHU3HAKN HCIIOJIB3YIOTCA OJISA BBIACIICHWA

OTACIBHBIX KJIACCOB MAaTCMAaTHUYCCKHUX MOI[GHGI\/'I.

11.
12.
13.

[lepeuncnure Tansl pa3padOTKH MAaTEMATUIECKON MOJIETTH O0BEKTA.
HazoBute rpymnmbl METOJIOB COCTABJICHUSI MATEMAaTUYECKUX MOJIENICH.

Kakune  ocoGeHHOCTM  (OopMambHBIX  METOAOB  IMOCTPOCHHUS

MaTCMaTH4YCCKHUX Moneneﬁ BbI 3HACTC.

14.
15.

IlonaTne afekBaTHOCTU MOJICIIH.

OHpCI{CJ’ICHI/Ie AICKBATHOCTH MaTeMaTHU4EeCKOM MOICIIN.



16. CymHocTh MeTOAAa aHaJOTHil MpU HUCCIECTOBAaHUHM (PUINUYECKUX

MPOIIECCOB B MPUOOPOCTPOSCHUH ITyTEM MAaTEMAaTUYECKOTO MOCIMPOBAHHUA.

17. TIlporpammublii makeT Mathematica. KpaTtkas xapakTtepucTHka.

[Tpunumnel paboTel. O0IACTh UCHOJIB30BAHMSL.

18. TlporpamMmubiii maker Matlab. Kparkas XxapaktepucTuka.
pabotbl. O0JACTh UCTIOIB30BAHUS.

19. IIporpammubiii maker Maple. Kpatkas xapakrtepucTuka.
pabotbl. O6IACTh UCIIOIB30BAHUA.

20. Ilporpammusiii maker Mathcad. KpaTtkas xapakrepuctuka.
paboThl. O0IACTh UCTIOIB30BAHUSI.

21. Ilporpammusiii maketr Simulink. Kpatkas xapakrepucrtuka.
paboThl. OGIACTh UCTIOIB30BAHUSI.

22. Tlporpammusbiii maker MultiSim. KpaTtkas xapakrepuctuka.
pabotbl. O6IACTh UCIIOTB30BAHUA.

23.  Ilporpammubiii  maker  Electronics =~ Workbench.
xapaktepuctuka. [Ipunnumnsl padboThl. O61acTh UCTIOIB30BAHMUS.

24. Ilporpammubii naket Proteus. Kparkas xapakrepucTuka.
paboThl. OGIaCTh UCTIOJIB30BAHUSI.

25. Tlporpammusbiii maket PSpice. Kpartkas xapakrtepucrtuka.
paboThl. OGIACTh UCTIOIB30BAHUSI.

26. Ilporpammusiii maker LabVIEW. Kpartkas xapakrepucrtuka.

paboThl. O0IACTh UCTIOIB30BAHUS.

[IpuHIUIIBL

[TpuHUHANBI

[TpuHUHATIBI

[TpuHIUBI

[IpuHLIMTIBL

Kparkas

[TpuHIUTIBI

[TpuHLIMIIBL

[TpuHLIMITBL

27. Ilouck M WCTOYHMKKM HH(}OpManuu B 00JIaCTU MOJAEIMPOBAHUS B

npubopocTpoeHUH B ceTu MHTEpHET.
28. Ilporpammubii naketr P-CAD. Kparkas xapakTrepucTHKa.

paboTel. O6IaCTh UCIOJIB30BAHHUS.

[TpuHIATIBI

29. Ilporpammusbiii maker Altium Designer. Kpatkas xapakrepucrtuka.

[Tpuniuner pa6otel. O0IACTh UCMIOIB30BAHUS.

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

[Tpuniunel pa6otbl. O0IACTH UCMIOIB30BAHUS.



KpHTepI/II/I H IoKa3aTeJIn, HCOﬁXO)Il/IMLIe JJIA OICHKH 3HaHHﬁ, yMeHHﬁ,

HABBIKOB U XapaKTepu3youne 3Tanbl GopMIUpoBaHUs KOMIIETEHIUH B

npouecce 0CBOCHHs 00pa3oBaTeIbHON POrpaMMbl

Ouenka 3ayera/

IK3aMcCHa

TpeGoBanns k c(popMUPOBAHHBIM KOMIIETEHMAM

«3a4meHnoy / «OMAUYHOY

OrneHka «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CIIM OH TIyOOKO H
IIPOYHO yCBOWJ MPOTPAMMHBI MaTe€puall, HCYEPIBIBAOILE,
IIOCJIEZI0BATENbHO, YETKO M JIOTMUECKHU CTPOWHO €ro HM3Jaraer,
yMEeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOH, CBOOOAHO
CIpaBIIETCA C 3aJayaMM, BONPOCAMM U JPYITMMHM BHJAMU
IIPUMCHEHHUs 3HaHWM, NIPUYEM HE 3aTPyIHSAETCSA C OTBETOM IIPU
BUJIOM3MEHEHUM 33JaHUM, WHCIIOJIb3YyeT B OTBETE MaTepual
MOHOrpauueckoi  JIUTepaTypbl, MPaBUILHO OOOCHOBHIBAET
IPUHSTOE PEUICHHE.

«3aumenoy/ «xopouto»

OneHka «XOpOIlO» BBICTABISIETCS CTYAEHTY, €CIM OH TBEPIO
3HaeT Marepuaj, IPpaMOTHO U IO CYIIECTBY H3JIaraeT ero, He
JIOTTyCKasl CYIIECTBEHHbIX HETOYHOCTEH B OTBETE€ Ha BOIPOC,
IPaBUIBHO MPUMEHSET TEOPETUUECKUE MOJIOKEHUS IIPU PEIIEHUU
IIPAKTUYECKUX BONPOCOB U 3aJady, BJIAJCET HEOOXOAUMBIMU
HaBBIKAMU M IIPHEMaMU UX BBIIOJHEHUS.

«3qumenoy /
«y0081emeopPUMeNbHOY

OneHka «yIOBIETBOPUTEIILHO» BBICTABIISAETCS CTYACHTY, €CIIM OH
MMEET 3HaHMs TOJBKO OCHOBHOI'O Marepuaya, HO HE YCBOWI €ro
JieTallel, JOIyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IPaBUJIbHBIC
(GOpMyJIMPOBKH, HAPYILIEHUS JJOTUYECKOW IOCIIE0BATEILHOCTU B
U3JI0KEHUU IIPOrPaMMHOIO MaTepuana, UCIIBITBIBAET
3aTPyJHEHMS PU BBIMOJIHEHUN PAKTHUYECKUX padoT.

«He 3aYMEHO» /
«HEYO081eME0PUMENIbHO
»

OneHka «HEYJIOBJIETBOPUTEIBHO»  BBICTABISIETCSI  CTYZACHTY,
KOTOpPBIM HE 3HAET 3HAYUTEIBHOM YacTH IPOrPaMMHOIO
MaTepuaia, JAOMYCKAeT CYIIECTBEHHBbIE OLIMOKH, HEYBEPEHHO, C
OOJIBLIIMMU 3aTPYAHEHUSIMH BBIIOJHIET MPAKTUYECKHE pPaOOTHI.
Kak mpaBuio, OLEHKa «HEYIOBJIETBOPUTEIbHO»  CTAaBUTCS
CTYAEHTaM, KOTOpble HE MOTYT IMpOAOKUTH oOyueHue 0e3
JIOTIOTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOUIECH TUCIUIUIMHE.




