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BBEJEHUE

HNucnumnraa «CucteMbl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUSY OTHOCUTCS
K nukiay oo6menpodeccuonanbubix aucuuiuind (OITJl) u umeeT cBoell 1eNbio
dbopmupoBanue y cryaeHToB HampaBienus 140400 «DnekTpod’HepreTuka u
ANEKTPOTEXHUKA» OOIIENPOPECCUOHATBHBIX HABBIKOB UTEHHUS W TMOCTPOCHUS
AIEKTPUUYECKUX CXEM, MPOBEJICHUS TEXHUYECKUX PACUETOB.

Kypc 0asupyercs Ha  Marepuaine, U3JI0KEHHOM B  JUCHUIUIMHAX
«Marematukay», «Mudpopmarukay, «BeruncnurenbHble MeTOAbD», «TeopeTudyeckue
OCHOBBI JIEKTPOTEXHUKNY, « IH)KeHEepHas rpadukay.

Jlns u3ydeHus: Kypca MPeAyCMOTPEHbI CIIEAYIONIUE BHUJBI 3aHATHM: JICKIIUH,
caMocCTosITeJIbHAsl paboTa HaJ TeMaMHU Kypca; BBIMOJHEHUE JTA0OpAaTOPHBIX PaboT U
3alMTa OTYETOB MO HUM; BBITIOJIHEHHE KOHTPOJIBHBIX PAa0OT; BHITIOJIHEHUE KYPCOBOM
pacuétHo-Tpaduueckoi paboThl; caada 3auéra.

KypcoBasi pa6ota - 3TO uTOroBasi caMOCTOSATENbHAs pacu€THO-Tpaduueckas
pabora cryneHta mno kypcy «CHCTEeMbl aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS.
KypcoBasi paGoTta BBITIONHSAETCS Ha OCHOBE 3HAHUWM, MOJYYEHHBIX MPU H3YyUYECHUU

OCHOBHBIX MCTOJ0B pacdCTa 3JICKTPUUCCKUX LICTICH.



1. COJAEP)KAHUE KYPCOBOM PABOThHI

Tema KypcoBoif pabOTHI BEIOMPAETCS CTYIEHTOM MO0 HOMEPY B CIIMCKE TPYIIIIBI
U YTBEPXKIACTCs paclopsDKeHHEeM MO0 WHCTHTYTy. CTYAEHThI, B COOTBETCTBHH C
BapuaHToM (cM. Tabm. 1.1), pa3pabaTbIBalOT paCUYETHYIO CXEMY 3aMEIEeHUs
aNeKTpuUeckod menu (cM. puc. 1.1), COCTaBIAIOT MaTeMaTUYecKyl MOJENb
CHUCTEMBI, BBIMIOJHSAIOT pacueThl IO ONPEACICHUI0 TOKOB, pPacCMaTpPUBAIOT
Ha3HAYCHHE Pa3IMYHBIX TUTIOB CHCTEM aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS (CM.
Tabm. 1.2) 1 IPUBOIAT OMHMCAaHNE OCHOBHBIX (DYHKIIUN CHCTEM aBTOMAaTHU3UPOBAHHOTO

MPOEKTUPOBAHUS PUMEHEHHUS JIJIsl PEellIeHNUs] MH)KEHEPHBIX 3a71ay (cM. Tabu. 1.3).

Tadomuna 1.1

[TapameTpbl BapuaHTOB

Tas HapHaETH 1aJaHEL
EHYHER 1 [ |3 |4 |8 |6 |7 [&8 [®o [10 |11 12 |13 |14 |15

E.E LLO) 110 D10 120 L0of T20f 118 TG 100 L0 110 D00) 11af L1o) 220
E. B Qo). - |- |- 22080 |40 |50 - - -1 - |-
Ei.EB - 50 |- - - 150 - - - 40 |40 | 50 |- - -
Us, B - - i |- - - 501 - - 40 | - - 0 |60 |-
Us B - - Bf- |- W 0- |- (40 ]- 0 ]- |40
R, Ox 02102102 (02]0,2 520202040204 )02 0202
By, Om I |2 1 13 |12 - - - - - - -
B, Om A D 1 r0- - - -
Ry, Ox o21- 1= - 1- (2 12 |11 |4 - |- -
Ry, Ox - |- 2 - 1T 2 (4 - |-

Es, Ox - - 04]- - 1 0.4 - 1 0.5]-
B. Om - - - 04 - - - I 1 - 1
R+, Ox S O R e N R 1 - . 1 |5
B, Ox DEj0E|0A (04021 [LE)LE|OE)LE|0E|08 040204
B, Om - - 020202 - 1 1 1 Le|0s)L o408 ]04
EEIEEE-IHE B:. H_-. B:. H_-. B:. B i, E_\.. B . E_\.. Eq. EJ.. Eq. Bs, Bl\.. H:.
EBEEOEITATETH Bs H.l EB: |B: |B H.l B: Eq B- Bs Bn. B H: B+ | B+




Crynentsl o4HOM  (opmMbl  OOy4yeHHUsS  JONOJHUTEIBHO K  CXEME,
npeacTaBieHHOM Ha puc. 1.1., 100aBisOT B NpaByro 4YacTh K y3aaM 3 U 2 Tpu
JOTIOJTHUTENbHBIX BETBHU, U300paxKeHHBIX Ha puc. 1.2. [lapameTpbl 1OMOIHUTETBHBIX

BETBEH OJMHAKOBBI I BceX BapuaHTOB: Rig =12 Om, Ry; =4 Om, Ry2 = 10 Owm, Eyp

=80 B, E;» = 100 B.
R10 mRn E12

E10 R12

Puc. 1.2

Tabmuna 1.2
Kiacchbl cucteM aBTOMAaTH3UPOBAHHOT'O IMPOCKTUPOBAHHMSI
N Kiacchl (THITBI) cHCTEM aBTOMAaTH3UPOBAHHOTO IMPOCKTUPOBAHUS
BapHaHTa
1 CAD
2 CAM
3 CAE
4 GIS (THC)
5 FEM (MKD)
6 CASE
7 CAD
8 CAE
9 FEM (MKD)
10 CAM




Tadomuna 1.3

Cucrtembl aBTOMaTU3UPOBAHHOTO MMPOEKTUPOBAHUS

BapI/II\{aHTa Cucrema ABTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUA (HpOI/I3BOI[I/ITeJIB)
1 AutoCAD (Autodesk Inc)
2 Visio (Microsoft Corp.)
3 Kommnac-3D (Ackon)
4 MicroStation (Bentley Systems)
5 T-FLEX CAD 3D (Ton Cuctemsr)
6 MathCAD (Parametric Technology Corporation)
7 MatLAB (MathWorks Inc)
8 Mathematica (Wolfram Research)
9 MultiSIM (National Instruments)
10 AllFusion ERwin Data Modeler (Computer Associates)




2. PEKOMEH/JALIMH 1O BBINNIOJTHEHHUIO
KYPCOBOH PABOTbI

Bo BBeneHMM CTYyIE€HT MNPOU3BOAUT OOOCHOBAHHE  HEOOXOAMMOCTH
IIPUMEHEHUS CUCTEM aBTOMATU3UPOBAHHOI'O MPOEKTUPOBAHUS.

B nepBoii rmaBe KypcoBoil pabOThl MPUBOAUT 0030p U3BECTHBIX EMY KIIACCOB
(TUIIOB) cHUCTEM aBTOMATHU3MPOBAHHOTO MPOECKTUPOBAHMS U OINUCHIBAET OCHOBHBIC
(yHKIMK, Ha3HAYE€HUWE U BO3MOXHOCTH KJlacca B COOTBETCTBUU CO CBOHUM
BAapUAHTOM.

Bo BTOopoM paznmene paccMaTpUBAaeT OCHOBHBIE BO3MOYHOCTU CHCTEMBI
aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS B COOTBETCTBUU CO CBOMM BapHUaHTOM.

B Tperbeii (pacueTHOMN) Y4acTH KypCOBOW pPabOThI PEIIAIOTCS MPAKTUYCCKOM
3anayu. CTyJEHT B COOTBETCTBMM CO CBOMM BAapUAaHTOM MPOU3BOJAUT Pa3zpabOTKy
cxembl B CAD-cucreme, paspabotky maremaruyeckoi mogenu B CAE-cucteme u
IPOBOAUT MOJEIUPOBAHUE pabOTHI CXEMbI B CUCTEME aHAJIM3a METOJOM KOHEYHBIX
anemeHTOoB FEM-cucreme. OnuceIBaroTCs HMCHOJIB3yEeMbIE METOIBI M IOAXOABI K
PEILLIEHUIO 3aJ]aul, OINHUCHIBAIOTCS HcIoyib3yeMble (yHKuuu npumeHsiembix CAIIP.
Pesynbratel paboT ohopMIIsIOTCSA B BUJE IPUIIOKEHUS K KYpCcOBOl pabore.

B 3akmroueHun nmpousBoguTcs cpaBHeHHE 3(P(HEKTUBHOCTH Pa3IMUHBIX CUCTEM
aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHMS, JeNaeTCsl BBIBOI O IielecooOpasHocTh /
HEILeIeCOOOpa3HOCTH  NPUMEHEHUs]  CPEJACTB  aBTOMATH3allUM B IPOLEcce
IIPOCKTUPOBAHHUS.

B cnucke HMCnonb3yemMbIX HCTOYHHUKOB B COOTBETCTBHM C JIEHUCTBYIOLIMMH
craugapramu ('OCTamu) odopmisirores Oubnmorpaduyeckue CChHUIKH Ha BCe

HCIIOJIB3YCMBIC B IIPOICCCC HAIIMCAHUA pa6OTI>I HCTOYHHKH.



3. OPOPMJUIEHUE KYPCOBOM PABOTHI

KypcoBast pabota nomkHA COCTOSTh U3 PACUETHO-TIOSACHUTEIHLHON 3alUCKU U
rpaduueckoid yactu. Pacu€THO-MOACHUTENIbHAs 3alKCKa BBINOJHAETCA Ha JIMCTaX
crangaptHoro Qgopmata A4 (297x210 mMm) o6bémom 20-30 ctpanun. PacuértHo-
MOSICHUTEIIbHAS 3aMKiCKa BKIIOYAET B ce0s TUTYJBHBIN JUCT, pedepar, coaepKaHue,
oOmyt0o 49acth (pacué€Thbl), BBIBOJIBI, CIHCOK MCIOJIH30BAHHBIX HCTOYHHUKOB,
MPUII0KEHUS.

Ha TtutynpHOM JucTe MPUBOIUTCS TeMa KypCOBOM padOTHI, a TaKkKe MOAIMUCH
aBTOpa U pyKoBoAUTENsI paboThl. [locie TUTYIBLHOTO JIMCTA MOMENIAETCS 3a/laHie Ha
KypPCOBYIO pa0bOTy - COCTaBIIS€TCS HA CTAaHJAPTHOM OJIaHKE.

Pedepar - BrirodaeTr B ce0s CBEICHHUS O COJEpkKaHUU pabOThI, OCHOBHBIX €&
pe3yibpTaTtax, 0 KOJUYECTBE CTPAaHMI], WILTIOCTpAIMi, TaOIuIl, TPUIOKEHUN U T. 1.
B pedepare npuBoAUTCS CIIUCOK BCEX UCIIOIB3YEMBIX B pa0OTE COKPAIICHUI.

Conepxanue  BKJIIOYAET BCE 3arojiOBKHM KypCOBOM pabOTHl ¢ yKa3aHUEM
CTpaHWIl, HA KOTOPBIX OHM PACHOJOXKEHbl. THUTYIbHBIA JHMCT W pedepar B
COZEPKAaHUU HE YKa3bIBAKOTCS.

TekcT pacdy€THO-NIOSICHUTEIBHOW 3allUCKUM  COCTOUT W3  pPa3lelioB U
nonpasnesnoB. Pa3mensr HymepyroTcs apabckumu udpamu, Mociae HoMepa pasjena
cTaBuTCs Touka. Pedepar, comepkanue, BBEJIEHHUE, 3aKIIOUEHHE HE HYMEPYIOTCS.
Kaxxapiii pa3gen HaunHaeTcsl ¢ HOBOM cTpaHuIbl. HanmMeHoBaHuWe pa3jiena mumercs
3arjaBHbIMH OykBamu. [locne HauMeHOBaHUSA pa3/iesa TOUYKa HE CTABUTCA.

[lonpasnensl HymepyroTcs apabckumMu mudpamMu: HOMEP COCTOUT U3 JBYX
yucels, pasnenéHHbix Toukou. [locime HoMepa monpasgena CTaBUTCS — TOYKA.
HauMmenoBaHnus moapa3fenoB NHUIIYTCS CTPOYHBIMH OyKBaMu (32 HUCKIIOUEHUEM
niepBoit). ITocie HaumMeHoBaHUA TOApa3/iesia TOUKa HEe CTaBUTCS.

Bce crpanuisl paboTbl € THUTYJIBHOIO JIMCTa JO TMOCIAEAHEH CTPAHUIBI
NPUWIOKEHUI HYMEpPYIOTCS, HyMmepalus HayuHaeTrca ¢ eauHuipl. OpgHako Ha
TUTYJIBHOM JIHCTE, B pedepate U copepkaHuy HOMEpa CTpaHUI] He cTaBuTCs. Homepa

JIMCTOB IMMINYTCA B HCHTPC HUIKHCTO Kpasd JIMCTAa, HA4YWHAasA ¢ BBCACHU:.
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4. IOPSI IOK 3AIIMTHI KYPCOBOM PABOTHI

B coorBercTBUM C TpauKOM cIayM KypCOBBIX padOT, COCTaBIEHHOMY Ha
kadenpe DO, CTYACHT MPEAOCTaBISET pPACUYETHO-TIOSICHUTENbYIO 3alHUCKy U
rpadUYecKyro YacTh, BHIITOJHEHHYIO B €IMHOM TIepeIuieTe.

CryneHTy mpenoCTaBIsieTCsl CIOBO AJIs I0KIaaa. B TeueHne 5 MUHYT CTyIEHT
JOJDKEH MOCIeA0BaTEIbHO U3JI0KUTH 000CHOBAHHME TEMBI, LIETb paOOTHI, COIePIKaHNE
paboThl, TEXHUKO-DKOHOMHUYECKOE OOOCHOBAHHME TPHUHATHIX PEHICHWH W CIenaTh
OCHOBHBIE BBIBOABI MO padore. [lo OkOHYAaHMIO JOKIAAa MpernojaBaTellb 3aJacT
CTYACHTY BOMPOCHI, KaK MO paboTe, TaK W MO OCHOBHBIM pa3jesiaM IUCIUILINHBL
CTyneHTy MpeIoCTaBIIIETCS CIIOBO JIJIsl OTBETA Ha BOMPOCHI M 3aMEUaHUsI.

OCHOBHBIMH KPUTEPHUSIMH OLEHKH PaOOTHI SBIISIOTCS

— CTMOCOOHOCTP CTYyJIEHTa K CAMOCTOSITETbHOMY PEIICHUIO TEXHUYECKUX 3a/1a4;
— WCTIOJH30BAaHUE COBPEMEHHBIX METOJIOB IIPH PEIICHUH TIOCTABICHHBIX 33/1a4;
— OpPWUTHHAIBHOCTH M HOBU3HA MPUHATHIX PEIICHUN;
— 3Hanue 'OCToB u HOpMAaTUBHBIX TOKYMEHTOB;
— yYMEHHE MOJIb30BaAThCS CIPABOYHOM JTUTEPATYPOd, KOMITBIOTEPOM.
PabGotel cTyneHTOB oOuHOW (opMBI 00ydeHHsT paboTa OIEHUBAETCSA TIO

cTo0anbHOM CUCTEME, 3a0UYHOM — M0 MMATHOAJUILHOM.

10



CIIUCOK PEKOMEHIYEMOM JIUTEPATYPBI

1. Cuctembl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBaHUs [TeKkcT]: Kypc JeKuuid s
ctyneHtoB HampasieHus 140200 «DnexTposHepreTuka» CHeUalbHOCTH
140211 «OnexTpocHaOXeHUEe» OYHOM, 3a0YHOM W 3a0YHOM COKpalleHHOU
dbopm o6yuenus / B.C. Opnos, A.JI. [loptusarun - Tromens: TroM[HI'Y, 2012.
—40c.

2. CIUCOK CHUCTEM aBTOMATHU3UPOBAHHOTO TMPOCKTUPOBAHUS [DIIEKTPOHHBIN
pecypc] /I Buxkunemus:  CpoOognas  suimkioneaus  —  URL:
http://ru.wikipedia.org/wiki/Crnucox_cuctem_aBTOMATH3UPOBAHHOTO IMPOEKTH
pOBaHUs
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HPUJIO’KEHUE A

[Tpumep odopmileHHs] TUTYIBHOTO JIMCTA

MMHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUUCKOU ®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICIIET'O [TPOPECCUOHAJIBHOI'O OBPA3SOBAHU S
TIOMEHCKUI TOCYJIAPCTBEHHbIN HE®TEI' A30BbII1 YHUBEPCUTET
MHCTUTYT ITPOMBIIIJIEHHBIX TEXHOJIOT M Y UHXUHUPUHT A
KA®EJIPA DJIEKTPOSHEPIETUKU

HAIIPABJIEHUE

140400.62 «DneKkTposHEpPreTHKa U JICKTPOTEXHUKA)

IHHOACHUTEJIBHAS 3AIIMCKA

K KYpCOBO# paboTe Ha TeMy:

«Pacuer QJICKTPUICCKUX HCHGI\;I C UCIIOJIB30BaAHHUCM

CUCTCM aBTOMATHU3HWPOBAHHOI'O IIPOCKTUPOBAHUA

BapuaHT N
CryneHnr: .. UBauoB,
cT. Ip. 2C6-11-1
PykoBonurens: B.C. Opmnos,
ACCHCTEHT

Tromens, 2014

12




HHPUJIOKEHUE b

[Tpumep odopmiienus pedepara

PED®EPAT

KypcoBast pabota BkiItouaeT B ce0sl MOSICHUTEIBHYIO 3aIMCKY, COCTOSIIYIO U3

CTpPaHUI[ MAIIMHOMUCHOTO TEKCTa,  PHUCYHKOB,  TaOJul, H
auctoB  rpaduueckoro  marepuana. llenb  pabGoThl — cuUCTeMaTU3UPOBATH U
yrayOuTh 3HAHUS, MOJYYCHHBIC MPU MU3YYEHUHM TEOPETUYECKOTOo Kypca, MOIYUYUTh
NPaKTUUYECKHUE HABBIKM TMPOEKTUPOBAHUS JJICKTPOCHAOKEHUS MPEANPHUATUN U
pacyeTa peJICHOM 3aIUThI.

B xypcoBoii pabote mpou3BoaUTCS pa3pad0TKa CUCTEMBI AJIEKTPOCHAOKEHUS U
peneinoit 3amuthl noxactanuu  [IC  110/10  « », UTO ITO3BOJIUT
YIYYIIUTh KaueCTBO 3JIEKTPOIHEPTHUU U HAJIC)KHOCTH AJIEKTPOCHAOKEHUS JTAaHHOTO
paiiona. B pabote ocymecTBiasieTcss BBIOOpP OCHOBHOTO 3JIEKTPOOOOPYIOBaHMS,
POU3BENICHBl pacyeThl 3asBJICHHBIX HArpy30K mOTpeOuTeneil, BeIOOp uHCIa U
MOIITHOCTH TpaHC()OPMATOPOB, MPOM3BEACH pacyeT CeYEHHUs TPOBOJIOB, pacyer
TOKOB KOPOTKOTO 3aMBIKaHHUS, IO pPe3yJbTaTaM KOTOPBIX BBIOpPAHBI JIEKTPUYECKUE
anmapatel. PaccMoTrpena  peneifHas  3ammTa  CWJIOBBIX  TpaHC(OPMATOpOB,
OTXOAAIIUX (HUIEPOB.

B TekcTe ncnosib30BaHbl CICAYIONINE COKPALICHMUS:

IIC — noxcranuus;

BJI — Bo3nymiHas nuHus;

3PV — 3akpbITOE pacnpeaeuTeIbHOE YCTPOMCTBO;
KPY — komIIeKTHOE pacnpenenuTenbHOe YCTPOUCTBO;
K3 — kopoTkoe 3aMbIKaHuE;

033 — ogHOda3HOE 3aMBIKAaHUE HE 3EMIIIO;

MT3 — MmakcuMaJibHas TOKOBAs 3aIlNTa;

TO — ToKOBas OTCEUKA;

MII3 — MUKPOTIPOIIECCOPHOE YCTPOUCTBO PEIICHHOM 3aIUThI.
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