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U3YUYUTD:
- MIHTEP®ENC CUCTEMbBI KOMITAC-3DV13;

- [IPUEMBI CO3[JAHNS JIUCTA YEPTEXA, BBIBOP ®OPMATOB YEPTEXEN

- BO3BMOXHOCTU YIIPABJIEHHS PASMEPOM M30BPAXXEHUS HA DKPAHE MOHUTOPA;

- 3ATPY3KA BUBJIMOTEKN ESKW B 11POrPAMME KOMIIAC 3D V13;

- [IPOEKTUPOBAHME JIEKTPUYECKUX CXEM .

CO3JIATH:

- HA DKPAHE JIMUCT YEPTEXA ®OPMATA A3, PACIIOJIOXXEHHBIN TOPU3OHTAJIBHO, 3ATIOJIHUTH OCHOBHYIO
HAJIMMCE. CO3JIATH CBOIO ITAIIKY, COXPAHUTH YEPTEX.
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Posib nH(DOpMaAIIMOHHBIX TEXHOJIOTHI 0COOEHHO BEIMKA B CTPATErMYECKUX OTPACIIIX

SKOHOMMKH, OTHOM W3 KOTOPBIX SBIISIETCS IHEPreTUKA.

cteMa apromatuzupoBaHHOTo poekTupoBanus (CAIIP) nim CAD - nporpaMMHBIN TTAKET,

€/IHa3HAYCHHBIN JIJIs1 CO3/IaHUS YEPTEIKEU, KOHCTPYKTOPCKOU W/MIIM TEXHOJIOTUYECKON

JOKyMeHTanuu 1 3D Mojenen.

CAIIP = CAD / CAM / CAE / PDM

 CAD - computer Aided Design (CAIIP). O6miuii TepMHUH A7 0003HAYEHUS BCEX ACTIEKTOB

POEKTUPOBAHMUS C UCTIOJIB30BAHUEM CPECTB BHIUMCIUTEIBHON TEXHUKU. OOBIUHO OXBATHIBAET

O3/1aHHE FCOMETPHIECKHIX moaenen naaenus. (TBepaorensHbie,3D). A Takke TeHepaluio

PTEIKHBIX U3JICIUNA U UX COMPOBOKICHUM.

AM — Computer Aided Manufacturing. O6uuii TepMHH 1J11 0003HAYCHUS CUCTEMBI

TOMATU3UPOBAHHOM MOATOTOBKHU MPOU3BOICTBA, 001N TepMUH 1711 0003HaueHus [1C

JrOTOBKM MHGOopMaIuu 11 craHkoB ¢ UITY. TpaauiinoHHO UCXOMHBIMU TaHHBIMU JIJIS TAKUX

CUCTEM OBUIM TEOMETPUUECKHUE MOJICIIM J€Taliel, mojiydeHHbIX u3 cucteM CAD.

AE — Computer Aided Engineering. Cuctema aBTOMaTH4YSCKOro aHajau3a npoekra. OOmmii

pPMUH 1J1s1 0003HAYEHUSI UHPOPMAIMOHHOTO 00€CIIEUCHUS YCIIOBUM aBTOMATU3UPOBAHHOTO

ajau3a MpOeKTa, UMEET 11eJIbI0 00OHApYKEHUE OIMOOK (MTPOYHOCTHBIE PACUeThl) WU

TAUMU3ALUS IPOU3BOJICTBEHHBIX BO3MOKHOCTEM.

DM — Product Data Management. Cucrema ynpaBieHHUs IIPOU3BOACTBEHHON HH(POPMAIIHCH.

HCTPYMEHTAJIBHOE CPEJICTBO, KOTOPOE MOMOTAET aJIMUHUCTPATOPAM, HHKEHEPAM,

HCTPYKTOpaM M Tak jJajiee yIpaBiiaTh KaK JaHHBIMM TaK U MpoIllecCaMy pa3pabOTKU U3ACTUs

COBPEMEHHBIX MTPOU3BOJCTBEHHBIX MPEANPUATUAX WM TPYIINE CMEKHBIX OPEATPUITHMN.
Cuctemsl aBToMaTu3upoBaHHoro npoektupoBanus (CAIIP) npuszBaHbl pacupuTh
aBTOMATHU3aIUI0 MPOEKTHO-KOHCTPYKTOPCKUX padOT ¢ MPUMEHEHUEM DJICKTPOHHO-

BBIYHMCIIUTEIILHON TEXHUKHU.




3anmycKwW HACTPOHKA NPOTrPaAMMBI.

KOMIMAC-3D - ntobumbl "MHCprM T COTeH TbICAY UHXXEeHepOoB - KOHCTPYKTOPOB U
NPOeKTUPOBLLMKOB B Poccun n mHAMMx Apyrux ctpaHax. BceHapogHoe npusHaHue emy
NPOCTOTa OCBOEHUA U pPaboTbl, NOAAEPKKA
POCCUNCKMX CTaHAAPTOB, WnpoYanlliuii Habop oTpac/ieBbix NPUNOKEHMI. B AaHHON
NPaKTUYECKON pag |
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@ Hawnbosee mpoCThIM BUOM TJIaBHOM CXEMBI,
B ABJISIETCS CXEMa C YCTPOUCTBaMU U
TpaHcpopmaropamu (pucl); 10CTOMHCTBA
CXEMBbI 3aKJIFOYAIOTCS B KpallHEHN MPOCTOTE,
HASITHOCTH B HATYPE U MUHUMAJIbHBIX
3aTpaTrax Ha BBIIIOJIIHEHUE.
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HAJIbHO JICKTPUUECKOM € MAKETHBIMU MEPEKII0UaTEIIMU
U TpanchopMaropaMu



CocraBiienue diekTpuueckux cxeM B cucteme Kommac 3D V13,

CocTaBneHne CXeMEbI 3/1eKTpUYeckomn ygobHo BbINOAHUTL cpeacTBamm cuctembl Komnac 3D
V13 Bepcuu. NMpoctota ocBoeHnA U paboTbl, boratbie PyHKLMOHANbHbIE BO3MOXHOCTH
cuctembl Komnac 3D V13 no3BoAAKOT UCMNO/1b30BaTb €ro B Pas/IMYHbIX HAaNpPaBaAeHMAX
NPOEKTHOW AeATe/IbHOCTU, B TOM YNC/IE N B pa3paboTke 06 BbEKTOB 3N1EKTPOCHABKEHUA.

B3anmopgencTtesme nonblosatensa ¢ cuctemort Komnac 3D V13 obecneymBaetca Habopom
CTaHOAPTHbIX CPEeACTB: NaHenen, KOMaHAHbIX KHOMOK U OKOH.
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3arpy3ka omoauorexku ESKW nporpamme Kommnac 3D V13,

3nB 6ubnunoterky ESKW, pacnakoBbiBaem, 1 KONMMPYeEM €€ B KOPEeHb NManku, Kyaa

oBJsieHa nporpamma KOMMAC. 3atem CEPBUC - MEHEOXEP BUB/IMOTEK. B naHenun -
HEP BUB/TNMOTEK, Bbibnpaem nanky MPUMEPbBI BUBJTMOTEK, Haxknmaem npaByto
biK 1 BbibMpaem JOBABUTH ONMUCAHUE > MPUKNALHOW BEUBNUNOTEKMN.
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KOIIKe, HaxoauMm manky ESKW,

BAJIM U CKONIMPOBAJIM B KOPEHB MMAIKHU C
MITAC, 3aX0¥M B 3Ty [ANKY H
C\\\HaBBaHI/IeM "eskw", BbIOUpaem

\

B nosBuBmemc
KOTOPYIO paci
IpOrpamMMon
BbIOMpaeM ¢a
OTKPHITD.

HO0R

RIW | Activex

Noma ) ESKW v Q y ARy M-

; SOK
S5
Mapocrers!
060

a0y etkw

Ton osince | KOMIMAC Ipunarase Gubmotens ["tw] |




B cniucke OMOIMOTEK BHU3Y TPOTPaMMBbl MOSABUTCA HOBasi OMOIMOTEKA, CTABUM TajOuKy Ha
HEW U OTKpPbIBaeM 3Ty OUOIMOTEKY, MPHU 3aMycKe OMOIMOTEKU BBIMIET COOOIIEHUE,

BhiGupacy OK. ToserTes okio BUBJIMOTEKA ESK6.1,
rje Oynem BeIOMpATh HY>)KHBIE HAM
paaroACTANIN: PE3UCTOPHI, KOHJICHCATOPHI,
JTUOJIBI ¥ TIP. DTO OKHO HE 3aKPHIBACM.
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HaCTpaI/IBaeM KaTaJor MUKPOCXCM



e e =
Ol B foam o8 s e ey S SR e = T
b= - — --'l.'h-—.dd-h-J-'-i..-hJﬂ'.'ml-—w.lll
-
L™
: 'g_"t_""""""t“ e e L = -
- 09 # & r G 4 % [f=3 8
= ot T W L e B
- DENF
- ®
- o ™
- - B
H (e &
-
E [es—
- T T
- e e
o £ o Vi ALCEISA TR T 1 el L b, | Cnp |
i [ . e —
_;-a T ‘Pamguan Ve AACERS A Dol T 1 el L wim g | [ By |
] =
kY =
.
N I Ly = M S P i |
h
1=
3
- (18 ] Eiﬁ_
w-
— ety et
[ - PEEEEIE [ SN —"

[ T T

ey e e ey g ey o gy pm— e e BT g g g ——

Ha sTom HacTpoiKa 1 NOAroTOBKa Nporpammbl K paboTe 3aBepLleHbl, TeNnepb MOXHO
NPUCTYNaTb K PUCOBAHUIO CXEMDbI.

CTpOMM CXemy COrnacCHoO Bapu1aHTy 3a4aHNA
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2.2 IIpoeKkTHpOBaHHUE YJIEKTPUIECKOU CXEMbI
[Ipu mOCTpOEHUM HOBOTO YEPTEKA HCO6XOI[I/IMO nepenty no Bkiagkam Mausa - Co3narb
¥ B MOsiBUBIIEMCsI OKHE "HOBBIN ZOKYMEHT", TOKa3aHHOM Ha PUCYHKE 3, BEIOpaTh KOMaHIy

P ap—

- Yeprex S

(o<l
| A .2 &
é. S—— '.'“.".-_.'-."' E S

in

Pucynok 3 — Bujg okHa "HOBBIM JTOKyMEHT"
B paboueii 001acTu mosiBUTCS OKHO C JINCTOM U paMKoii popmara A3, MOKa3aHHOE Ha
pUCyHKe 4. C e

PucyHoK 4 — Bug, okHa ¢ AINCTOM U pamKon, popmata Ad
CxeMa, KOTOpPYIO MbI OyZieM puCOBaTh 0ObEMHAsI, IOATOMY JIYYIlIe TIOMEHATH (hopmar
naucta, Ha popMar A3 U JUCT PaCHONOKUTh rOpu30HTaNIbHO. 151 aToro B MmeHto CEPBUC
-> MEHEJDKEP I[OKYMEHTA MEHSIEM H&CTpOI/IKI/I 3aTEM COXPAHSACM U 3aKpbIBACM

OKOIIIKO. i
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PucyHok 5 - Beibop popmara nucra
[Tocme Haxkatus kHonku OK, (hopMaT 1 IOJIOKEHUE JIUCTAa H3MEHSITCHL.




[TakeTHBIE HIEPEKIIOYATEIH.

TlaxeTHBIE BBIKIIIOYATENN W IEPEKITIOUATENH, KAK U PyOMILHUKH, ITPEIHA3HAYEHBI [
HEYACTBIX BKJIIOUYCHUH B CETAX MMOCTOSIHHOTO TOKA HanpspkeHneM 110 220 B, a Takxke B ceTsax

' TIEPEMEHHOT0 TOKa HanpsbkeHrueM He 6ombme 380 B. OHM KOMIIAKTHBL, UMEIOT BBICOKYIO
i |:: Pa3pbIBHYIO CIIOCOOHOCTh, HAJICKHO padOTaIOT NpH Tpsicke U BUOpanusx. [Ipumensitorcs
IS YTIPABJICHUS MEJIIKUMH ACUHXPOHHBIMHU JBUTATENSMU, IIEPEKIIFOYEHHS BOJIBTMETPOB HA
i pasnuuHbie (pa3HbIC U JTUHEWUHBIC HATPSKEHUS, IEPEKITIOYEHUS OOMOTOK AJIEKTPOIBUTaTEIIsI
CO 3BE3/bl HA TPEYTOJIHUK. B OTKPBITOM M 3aIUIIIEHHOM MCTIOJIHEHUSX YCTAHABIMBAKOTCS
B CYXUX HE IBUIbHBIX ITOMEIIEHUSX, HE OMACHBIX B OTHOIIICHUH MOKapa WIIA B3PbIBA, HA
IIUTaxX, B 3aKPBITHIX SIIUKaX, HUIIAX U T.I. [lakeTHbIe BBIKIIIOYATENHN (TIEPEKITI0UATEIHN )
JOJKHBI BBLIEPKUBATh MPU HOMUHAJIBHOM TOKE 1 HOMUHAJIbHOM HAIPSHKEHUU KOJIUYECTBO
MEPEKIIOUCHUM. [TaKeTHBIN BBIKIIFOYATENIb COCTOUT U3 JBYX OCHOBHBIX Y3JI0B:
MEPEKITIOYAIONIET0 MEXAHU3MA U KOHTAKTHOM CUCTEMBI , COCTOSIILEN U3 OTIEIbHBIX
M30JISIIUOHHBIX CEKIIMH, B TTa3aX KOTOPBIX HAXOIUTCS ABA HEMOABUKHBIX KOHTAKTa C
BHEITHUMHU KOHTAKTHBIMU BUHTAMM JIS1 IOJKIIOUCHUA TpoBoAOB. Ha cxeMe makeTHbie

ICPCKII0YATCIIN 0003HAYar0TCs YCIIOBHO.
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PUCYHOK 7 - [loBTOpEeHNE 3N1eMEeHTOB CXeMb




Tpancdopmartop (U3MEpUTENH) TOKA UMEET BHICOKYIO TOYHOCTD, OTJIMYHYIO
TEPMOCTAOMIIBHOCTD U CTaHAAPTHBIM ABYXIPOBOAHOMN aHAIOTOBBIN BbIxoa 4-20 MA ¢
BUHTOBBIM KJIEMMHBIM MOJICOEINHEHHUEM.
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PucyHok 8 — OaHONMHENHbIV TpaHCPOPMATOP C NEPEMEHHOM CBA3bIO N3MEPUTENA TOKA (B
obwem Buae)




VY nByxoOMOTOUHOTO TpaHchopMaTopa, Ha Kax0M CTEpPKHE JIBE 0OMOTKH -TIEPBUYHAS U
BTOpuuHas. Takoil TpaHnchopmaTop MOKET IpeoOpa3oBbIBaTh OIHO HanpspkeHue Ul B
apyroe U2. OnHaKO BO MHOTHX CIIy4asX 3TO OKa3bIBAETCS HENOCTATOYHbIM. OYEHb 4acTO
BO3HUKAET HEOOXOAMMOCTh UMETh MOMUMO HamnpsibkeHus: U2 enie oiHO, TPEThE,
Hanpspkenue U3. Takum obpazom, Hanpspbkenue cetu Ul tpancdopmupyercs
OJTHOBpeMeHHO B jJBa HanpspkeHus: U2 u U3. Takoit TpancdopmaTop B OTIUYHUE OT
OOBIYHOTO JBYXOOMOTOYHOI'O Ha3bIBAIOT TPEXOOMOTOYHBIM.
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PucyHok 9 — OgHOIMHENHBIN TPeXOOMOTOUYHBIN TpaHCchHOpMaTOp C IEPEMEHHOMN CBA3ZBIO
HU3MEepUTENIs TOKa (B 00IIEM BH/IE)



[To cyiecTBY TpexoOMOTOUHBIN TpaHCHOpPMATOp MPEACTABISIET COOOM J1Ba
TpaHchopMaropa, KOTOpbIe MOTYT pad0TaTh Kak pa3feibHO, T. €. B pa3HOE BpeMsi, TaK U
onHoBpeMeHHO. Ho, koHeuHo, momiHocTh 40 MBA, nonydaemasi nepBUYHON OOMOTKOM,
J0J’KHA OBITh BCET/]a paBHA CyMMapHOM Harpy3ke BTOPUYHOW U TPEThel 0OMOTOK.
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Pucynok 10 - [ToBTOpeHHE 3JIEMEHTOB CXEMBI




Tpancdhopmarop HanpsKeHUs — TpaHchopMarop, MUTAIOMIUICA OT UCTOYHUKA
HanpspKkeHus. TunmyHoe npuMeHeHue - MpeoOpa3oBaHKEe U rajibBaHUYECKas pa3Bs3Ka
BBICOKOTO HAIPSIKEHUS B HU3KOE B U3MEPUTEIbHBIX 1emnsax. [I[pumeHenue Tpanchopmaropa
HaIPSHKEHUS MMO3BOJIIET U30JIMPOBATH JOTUYECKHUE LIETU 3aIATHI U IETU U3MEPEHUS OT

ICIIM BBICOKOI'O HAITPSKCHHA.

D0 @A F L um #% ve BOMVL A QR Ko -+ AT, AT
s @i DR AT T B D -LJJ;::.--;---.. g.:‘

AR S e

B e 1K 41 et
Mapmges (v Snemeies G Cgass
»EPEF. r2r 2 D
dosgrg0meegmoe
ot TERENCY XD
el D

Aoy (481

SrENIEM spoar>y

A S

Pucynok 11 —Cxema B cbope




BbinosHume 3a0aHUA no eapuaHmam:

' B 7

BapuaHT 1 OgHONONYNEePUOAHbIV BbINPAMUTENb
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BapuaHT 3 M0OCTOBOM BbINpAMUTEND BapuaHT 4 OgHoda3HbIM MOCTOBOM BbINPAMUTEND
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BapMaHT 5 Kackag, namnosoro ycnmnutena Ha cpegHunx 4actoTax BapMaHT 6 TpaH3MCTOprI[;1 KaCKag yCuneHunA Ha CpegHUNX 4aCToTax



BapmaHT 9 Ycunutenb HanpsxkeHus ¢ memnepamypHoli cmabunusayuel BapuaHT 10 YeunuTeb HanpaxeHns



DPArMEHT YPOKA
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