IJIEKTPOHNKA U INEKTPOTEXHWKA |

OJIBILIMHCTBY ~ IPOEKTH-
POBIIMKOB, pa3padarbiBa-
IOILIMX SJIEKTPUUECKHE CU-
CTEMbI YITpaBJICHUsI, 3Ha-

3AAYA KOMBI "HENpPUSITHbIE XJIOMOTHI" MpH
n PEI“EH“E UCIIOJb30BAHUU B TIPOEKTE TEXHO-

JIOTUYECKUX BJIEMEHTOB — KJIEMM-
HBIX 0JJOKOB ¥ pa3beMoB. CIIMIIIKOM MHOTO Bpe-
MEHH YXOIUT Ha UX CO3IAaHMUE U MOIIEPKKY aK-
TYaJIbHOCTH TP OTIEPAaTUBHOM pa3paboTKe 3J1e-
KTpoobopynoBanusi. [lepexon Ha 21eKTpOHHOE
MPOEKTUPOBAHKUE TMO3BOJISIET aBTOMATU3UPO-
BaThb UX CO3/IaHUE, YCKOPUB TPOIIECC MTPOEKTH-
POBaHUSI M CHU3UB KOJMUYECTBO OLINOOK.
B npotiecce cBoero pa3BuTHs KIIeMMHBIE 0J10-
KU (KJIEMMHUKH, KJIEMMHBIE KOJIOAKH, PSIIbI
3aKMMOB) CTaJT HAOOPHBIMU: HA MOHTaXKHON
[IMHE YCTaHABJIMBAETCS MEPEMEHHOE KOJIMYe-
CcTBO KJIemM. JLisi SKOHOMMH IPOCTPaHCTBa
KJIEMMBI CTald MHOTOSIDYCHBIMH, TPH OTOM
M30JIMPOBAHHBIE APYT OT JAPYyra SIPYChl TOJIKHBI
MMETh CBOI YHUKaIbHBII HOMep. Kpome Toro,
B KJIEMMHHUKE Hapsily ¢ OOBIYHBIMM ITPOXOJI-
HBIMM MOTYT MCITOJIb30BaThCS U CIIEIIMaTbHBIE
KJIEMMbI, BBIIOJHSIOMIKE  CHEeUpUIHbIE
(GYHKIIMU: U3MEepHUTEIbHbIE KJIEMMbI, rajibBa-
HUYECKHE Pa3BsI3KM, pesie, MHIMKATOPHI, Ie-
PEKIIIOYATEIM U MHOTOE JIPYTOeE.
O[HaKO B MPOEKTHOM TOKYMEHTAIIMU KIEMM-
| HMKM 3249aCTyI0 0(hOPMIISIIOTCS TPAAMITUOHHO:
| KJIeMMHbIif 610K MO-TIPEXHEMY UMEET TOJIBKO
oaHO ob6o3HaueHue (tuna XT1) u nuib s
| CrIeLMAaNbHBIX KJIEMM JOITYCKACTCS HCIIONb30-
BaHWE MTOIOJHUTEIbHBIX 00O3HAYeHUIT (Ha-

VY ° | mpumep, s pene — XT1:K1).
.sﬁ% E LEGRICS P RO 7 PS | Takum 06pa3oM, MoJIb30BATEINIO, C OIHOI CTO-
’ | POHBI, HEOOXOIMMO CBECTH K MUHUMYMY TPY-
PABOTA I0EMKOCTb (DOPMUPOBAHUS KJIEMMHMKA, a C
JIPYroii — o0ecrneymThb BbIIyCK MPOEKTHOM J10-
C M EM M H bl M M KYMEHTAllMU B CTPOTOM COOTBETCTBUM C MPU-

HSTBIMU CTaHZAPTAMM.
PaccMoTpuM OCHOBHBIE BO3MOXHOCTH pabo-
Thl C KJIEMMHBIMM OJIOKAMU U pa3beMaMM B
CUCTEME TPOEKTUPOBAHUS DJIEKTPOOOOPYI0-
BaHus ElectriCS Pro 7.

[Tpu pabote ¢ KiIeMMHBIMU OJJOKAMU Ha pa3-

HBIX CTaIusIX CO3[aHUsI MPOEKTa MOXHO MC-

M0JIb30BATh HECKOJIBKO TEXHOJIOTUIA:
opmuposarue cocmasa KAeMMHUKA GPYH-
HYI0 WCIIOJb3YeTCsI, KOrjia MpPOeKTUPOB-
MK 3aJajl OIpeNeSIEHHOE KOJUYECTBO
KJIEMM, 3a/IeMICTBOBAHHBIX B KJIEMMHMKE.
[TonkioueHre KIeMMHMKA K 9JIEKTpUYeC-
KUM CBSI3SIM OCYILECTBISIETCS B MPUHIIM-
MUAJIbHOI cxeme. DTa TpaauLIMOHHAs TeX-
HOJIOTUSI IOBOJIbHO TPYJI0EMKa;
asmomamu4eckoe (popmuposaHue KAeMMHUKA
Ha smane paspabomku NPUHUUNUANLHOU CXe~
Mbl — KJIEMMHMK CO3[a€TCs Ha BbIXOJE U3
mkada, a KoIM4ecTBO KJIeMM BbIYUCISIETCS
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e4yeHune

[POrpaMMOI MO KOJMYECTBY BBIXOISI-
KX K3 1iKada 2MeKTPUIECKUX CBS3CH.
[Tpu Mcrosb30BaHUU NAHHOW TEXHOJIO-
MU CO3/IaHKE KJIEMMHUKA 3aHUMAeT He-
00JIbIIIOE BPeMsi, a BO3MOKHOCTb TMOSIB-
JIEHUSI OLLIMOOK CBOAUTCS K MUHUMYMY.
[IpumeHsieTcs B mpoeKTax, Ije pa3pada-
THIBAETCS TOJILKO MPUHLIUITMATbHAS CXe-
Ma, a MOHTaXXHbIE CXEMbI (COCAUHEHUI 1
MOAKJIIOYEHUI) OTCYTCTBYIOT;
asmomamu4eckKoe QopmuposaHue Kiemm-
HUKa Ha smane pazpadbomiu cxemol coeou-
HeHULl unu NOOKAYeHUI — 3Ta TEXHOJIO-
Usl OTJIMYAETCSl OT MpEAbLAyLIel Tem,
YTO MPUMEHSIETCS MOCe TPACCUPOBKU
3JIEKTPUYECKHMX CBSI3EN HA MPOBOAHUKM;
KJIEMMHHUK aBTOMATUUYECKU MOJKIIOUa-
€TCs1 K BBIXOISIIMM U3 1Kaha mpoBO/I-
HUKaM U KaleJssiM.

CrenyeT OTMETUTh, YTO MPU aBTOMAaTHUEC-
KOM (OpPMUPOBAHUM KJIEMMHOTO OJIOKa
0oTOOpaXkeHWe 3JIEeMEHTOB KJIeMMHMKa Ha
MIPUHLMTIAAIBLHOMN CXEME HE SIBJISIETCS 00sI-
3aTeJIbHBIM.

Bbibop TexHosOrMU pabOThl ¢ KJIEMMHU-
KOM 3aBHUCUT OT IIPUHSTOTO MOJIb30BaTEIEM
croco0a MNpOEKTUPOBAHUSI, CTaHAAPTOB
oopmileHUST TOKYMEHTALIUU, CTEIIeHU Je-
TaJM3allKu TPOCKTUPYEMOTO OOBEKTA.

OCHOBHBIM MHCTPYMEHTOM IIpU padoTe ¢

KJIEMMHUKaMU SIBJsIeTCSl Pedakmop kaemm-

H0e0 040Ka, KOTOPBIi MO3BOJISIET CO3/1aBaTh

HaOOpHBIEe KJIIEMMHUKH KaK B PYYHOM, TaK

1 B aBTOMAaTHU3MPOBAHHOM peXume, pabo-

TaTb C MHOTOSPYCHBIMU KJIEMMaMH, WC-

M0JIb30BaTh B COCTaBe KJIEMMHOIO 0OJIOKa

CrielMaJbHbIe KJIEMMbI C aKTUBHBIMU DJie-

MEHTaMU, pasfaensiTb U OObEeIUHSTH

KJIEMMHBbIE OJIOKHU.

JNononuutenbHble GyHKUMU Pedakmopa

KAeMMHO020 010K a:

B nymepalus KJIeMM: IO TTOPSIAKY BO3pa-
CTaHusl, BPYYHYIO, TI0 HOMEpaM IOAX0-
JISIIIMX K KJIEMMe JIMHUM CBI3U;

B coenmMHeHUE KJIEMM BHEIIHUMU IEpe-
MbIYKAMH, KOTOPBIE MOTYT SIBJISIThCS
KaK rOTOBBIMM U3IEIUSIMU THUIA "MOC-
TUK", TAK U OOBIYHBIMU MMPOBOJAMMU;

¥  nmoakIYeHHE Ha OJHY KIEMMY DJIEKT-
PUYECKHUX CBS3EH ¢ pasHBIMU HOMeEpa-
MU, HO OJIHOTO MOTEeHLIMAA;

¥ nepenoakitoueHUE MTPOBOIOB C KIIEM-
MBI Ha KJIEMMY, C KOHTaKTa Ha KOHTAKT.

AsTomarunyeckoe thopmu
KJIEMMHMKA Ha 3Tane pa3p
NPUHUMNNANbHON CXeMbl

[To BbIXOASAIIMM M3 IIKada 3IeKTpUdec-
KUM CBSI35IM CO3HAETCs KJIIEMMHBIN OJIOK C
HEOOXOAMMBIM KOJMUYECTBOM TPOXOAHbBIX

loix]

3 Penaxtop nnewunoro broxa

Tun

Mlpoxoanes knerawa UTTB 25

fo3y
cepnii. aewRpycHan

| o oonowen |~

[oF2
JOF2
~lore

Mpoxcanan knewwa UT2S cepest

Cocras Knswworo 6noxa | Mymtimnen |

 Conyrcroyoues usaene

il Tryca v | Nepn 4 2 1

Npowoanas cnovwna UT2Scopot |2 vy v IEY 1

| Mpoxcanas knevasa am Soneuns roros UKH 35 cepont |1 Wrwa v nea 0 0 1
£

OBomaversie: XTL

Puc. 1. OkHo PegakTop knemmHoro 610ka. lpucyTCTBYHOT KNEMMbI IBYX BIOB: NepBas Knemma —
ABYXbAPYCHas, 0CTaNbHblE — OAHOAPYCHbIE. [INS ABYXbAPYCHOW KNEMMbI KQX[bIA APYC UMEET CBOW HOMEp.
[na 06beANHEHNS COCELHMX KNEMM NCTONb30BaHbI [1BE NEPEMbIYKIA. B HIKHEN YacTu OKHa 0TOBPaXKeH CoCTaB
KNeMMHOro 6710ka. NEKTPUYECKNE CBA3YM MOKa3aHbl CUHNAM LIBETOM, MPOBOAA — XENTbIM

[ Penartop Knewsnoro 6noxa

Mpoxoares knevame UITT8 25 cope |3
ABYRADYCHAR

Mlpoxcaras knevms UTTH 2.5 cepe
asyapycnan

i - Mpoxcunam xnevwa UTT8 25 ceps
ABPRDYCHAR

Cocras kaevmioro 610k | Muneriacnen: |

| Conyreraymuce wsasnwe [Komwvecrso _(Borver || 3¢ [Tun [Komax [ Fpywna sowraxts
| poxcanan aevws UTTB 2.5 coprid. 2|3 i
[—— Trooms somasa:

oK

Puc. 2. KneMMHWK nocne aBTOMATU4eCKOr0 NOAKIHYEHNS K 3NEKTPUYECKIM CBS3SIM. CMONb30BaHs
LBYXbAPYCHbIE MPOXOAHbIE KNEMMbI. Ha 3aKnajike aneKTpUYecKIX CBA3EN BKIIOYeH (UILTP, NOKa3bIBAOLNI
YXOASLLME M3 060M04KI 3NIEKTPUYECKIE CBA3M

5 Penoxtop knensmoro broxa

B Nooccanan xneva UT25 copuit |- !
1 {Nposca h lar2.
3 - [MposeaxT1 1 04
3 Mpoxoanan knawena UT25 copt ¢ i sh i o
. | [Noosea X1 I loFs
a oxcanan knaves UT25 copuit | [Moosca_|XT1 I Jar
i 1Nposca _xT1 i R
- Jn Il
Mposoanen knevna UT25 copuit / I .

{Nposea__|XT1

I (vocunen knenes UT25 cepit

b 0
Cocrae knermeiora 610ka | Mymmecnersn |
onme | Eawnna wsmepenun |8 orver | | Nepemuiuna ac Tun [ Kowrary [Tpyone wowroxra
| Npoxoanan kaews UT25 copeit |6 Wrga e
Ofowuamere: XT1 Crpoxa swass:

Puc. 3. KneMMHUK nocne aBTOMaTu4eckoil BCTaBKM
Ha npoBoja. /icnonb3oBaHbl 0AHOAPYCHbIE
NPOX0/HbIe KNeMMbl. [TPOBOAHMKM 0603HA4YEHbI
XKENTbIM LiBETOM. [TYHKTMP NOKa3biBaET, 4TO
KNEMMHUKI ABASKOTCA MPOXOAHbLIMN

CKoe

ﬂaHHaﬂ OIepanusd IMpUMEHACTCA Ha STarie
[IPOEKTUPOBAHUS CXEMbl COCIUHEHUN

(MOAKIIOUEHUI) M sBIsIeTCs Haubosee |

kiemM. [losb3oBaTelto HOCTATOYHO JINIID
yKazaTh B 0a3e U3ACIMI TUIT UCITOIb3YEMbIX
kjiemMm. [Ipu aBTOMaTMUecKOM TOmCUETE
KJIEMM TakKKe YUUTHIBAKOTCS U30JUPOBAH-
HbI€ YDOBHU B BHIOPAHHBIX KJIEMMax.

[Tonb3oBaTenb YKa3bIBa€T B
LLlKaCb, B KOTOprfI HY2>KHO BCTaBUTb KIIEMM-
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HUK, U BbIOMpaeT M3 0a3bl M3NEIUN THUIT |
KJIEMMbI. ABTOMaTH4YeCcKoe (popMUpOBaHUE |

85

yIOOHOU mpu pabore ¢ KIeMMHUKAMHU. |
npoeKTe |
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Puc. 4. KneMMHUK Ha npuHUMNNanbHOR
anekTpuyeckoit cxeme. OgHo YIO oTobpaxaet
HECKOMbKO peanbHbIX KOHTAKTOB Ha KNemme

Puc. 5. KneMMHUMK Ha cxeme coefiuHeHnin. Knemmel
0TOBPAXAKOTCA C NOAKNOYEHHBIMM NPOBOAHMKAMN

flebas Soxobuna

249-117 Xé Auexpemuse cozmaaw PLAT

SFh:4, PCAI/L 280-835
280-835
280-835
280-835
280-835
280-835
280-835
260-835
280-835
260-835
280-835
260-835
280-835
280-835
260-835
280-835
260-835
280-835
260-835

280-833
280-833
280-833
2680-833
280-833

oo
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280-315

=
PCAL39
PCAT4O.
PLAI4T
PCAT42
PCAT42
PLAT4S

Puc. 6. Otyet "Psag 3axmmos"

KJIEMMHMKA OCYILECTBIISIETCS C YYETOM KO-
JINYECTBA TTPOBOMIOB M XWJI Kabeseil, BbIXO-
JSIIMX U3 1mKada.

Oto6paxeHne KneMMHbIX 6510K0B

Ha NPpUHLUUNWAJNIbHBIX CXEeMax

Yaie Bcero Ha NPUHIMITUATLHOM cxeme
KIEMMHUK 0T06pa)1(aeTc;1 PasHECEHHbIM
CITOCOOOM. Kamaﬂ KJIEMMa 1pe/icTaBJI€Ha
B BUIE YCJIOBHO-Tpachuueckoro obo3Have-
Hust (YI'O) — cumBosia &, KOTOpblil 3ame-
HSIET COOOM HECKOJIbKO PEajIbHbIX KOHTaK-
TOB.

Oto6paxeHne KneMMHbIX 6510K0B

Ha cxemax coeflMHeHu#
(noaknroueHni)

Jlns oToOpaXxkeHus: KJIeMMHOro 0Jioka Ha
MOHTaXHbIX CX€MaX MCIIOJb3YETCA JHUHA-
muueckoe YI'O. Iuanor BctaBku YI'O no3s-
BOJIAET pasMellaThb KJIE€MMHBII 6J'IOK Ha CXE-
| M€ 4YaCTsaMHU. HpOBOﬂH]AKI/l OTPUCOBBLIBAIOT-
Cs aBTOMATUYCCKHM, Ha KOHLE IIPOBOJHUKA
YKa3bIBaA€TCs aapecC €ro NnoAKJIOYCHU.
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Puc. 7. Vicnonb30Banue B KNEMMHUKE CreLnanbHbIX
Knemm (pene)

MpUMeEp, U3MEPUTEIbHBIEC KJIEMMBI, TajibBa-
HUYECKHUE pa3BsI3KM, pejie, MHIUKATOPHI,
repeksovaresiv u T.1. OCOOEHHOCThIO STHUX
3JIEMEHTOB SIBJISIETCS TIOIEPKKA TOTOJTHM -
TeJbHOTO 0003HaueHus. Tak, Hampumep,
MPOBOJ, MIAYIIMI Ha TaKyi0 CIEHHaTIbHYIO
KJIeMMY, OyIeT UMETh B ajipece MOIKIIYe-
Husg — XT1:K1:21.

Pa3spenenue u "cknensanue”
KNeMMHbIX 6710K0OB

B mnporecce MpoeKTUPOBAHUSI MOXKET OKa-
3aThCsl, YTO KIEMMHUK MOJIYUHIICS CITMILTKOM
JUIMHHBIM ¥ €r0 HEOOXOAMMO pa3/ie/inTh Ha
nBa KiemMMHUKa. B Pedakmope wrnemmHoeo
010Ka YyKa3bIBAIOTCS KJIEMMbI, TOIEXKAII1e
MEePeHOCy B JIPYroil KIEMMHUK, U BBITIOJTHSI-
eTcsl COOTBETCTBYMOIast KomaHaa. Cyiecr-
BYET M oOpaTHasi ornepaiusi — COeIMHEeHUe
JIByX KJIEMMHBIX 0JJ0KOB B ofivH. [1pu niepe-
HOCE M3 OJIHOTO KJIEMMHUKA B JIDYTOi KJIeM-
Mbl COXPaHSIIOT MapKUPOBKY, TUIT U COEIM-
HEHMSI TPOBOJIAMM.

WHcTpyMeHT aBTOMaTU4ECKO#
BCTABKK pa3bema

ElectriCS Pro monmaep:kuBaer paboTy ¢ JIo-
OBbIMM BUIAMU TIPOMBIILIEHHBIX Pa3beMOB.
Jnst yno6cTBa co3iaHusi pa3beMOB MCTIOJb-
3yeTcsl UHCTPYMEHT aBTOMAaTUYECKOM BCTaB-
KM pazbema Ha npoBoja: Paspesxa nposodos
pazeemom. J1ist co3naHusl pasbe-
Ma JOCTaTOYHO BbIOpaTh B Oasze

TR e &3 ]
B o w o021 M 15 nez ) MU Moo crovecs.
Mo O au1 o0 M 15 s W1 Depeen crovms
ML @ @ Neasvem crss. o 02 Mew 15 ez © a1 Nepemsn cravaa
5811 ) Wy Mepemncroma o2 Mew 15 nes ) WY1 Nepevenn crensa
. B [ oA Mem 18 ey [#] "
afn2. © y OB Mew 15 nes [s] w
offa. 0 vt O Mew 15 e [+] w1
2. © ™ T 5] wot
i © i o B3 Mem 15 ey +] wn
s © wyt OO e 15 W <] wu
s © i N Mem 15 &3 e s
MFE R M 15 M ws

M3/IEJINI €ro TUIT U yKa3aTh "pa3-
pe3aeMbie” TIPOBOIHMKH.

3aknwoyenne

B cucreme ElectriCS Pro 7 pab6o-
Ta C TAKUMHU TEXHOJOTMIECKUMMU
2JIEMEHTAMM, KaK KJIEMMHBbIE
0JIOKH ¥ Pa3beMbl, MAaKCUMAIbHO
aBTOMaTU3KMpoBaHa. /locTaTouHo
BBIOpATh MPOBOJA W TPUMEHUTH

Puc. 8. IHCTpyMEeHT aBTOMATIYeCKOIA BCTABKM padbema Ha NpoBOAa

lenepauus otyera "Pag 3axumos"

J1st reHepalMy TabIMYHOrO JOKYMEHTA TH-
na "Psn 3axumoB” ucnosnb3yercs Macmep
omuemos. B OTYeT BBIBOISITCS KJIEMMHBIE
0siokM 1O BbIOpaHHOMY I1Kady. Macmep
omuemoe B ElectriCS Pro 7 no3BossieT pas-
pabaTbiBaTh COOCTBEHHbIE (HDOPMBI COIMPO-
BOIMTENIbHON TOKYMEHTALMHU JITST CXEM.

npumeueuue cneyumanbHbiIX

TUNOB KJ/IEMM

Cucrema ElectriCS Pro mo3BosisieT HCIIOJIb-
30BaTh B COCTaBe KJIEMMHOIO 0J10Ka, Hapsi-
JIy ¢ OOBIYHBIMM MPOXOAHBIMUA KJIEMMaMHu,
KJIEMMBbI CIEIMaIbHOr0 Ha3HAaYeHMs, Ha-
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KOMaHay ux "paspe3Ku” KJIeMM-
HbIM OJIOKOM WJIU padbeMoM. Ec-
JIU CTaHAAPThl MPOEKTUPOBAHUS
He TpelyCMaTpUBAIOT 00s13aTe b~
HOE€ pa3MelleHUe TaHHbIX TEXHOJIOTMYECKUX
3JIEMEHTOB Ha MPUHLIMIIMAIBHON CXeMme, TO
pasmMelaTth uX Heoos13aTeTbHO. OTHAKO OHU,
€CTECTBEHHO, OY/IyT YYUTHIBATHCSI HA MOH-
TaXHbIX JOKYMEHTaX — CXeMax MOIKIIYe-
HUIA, COEAMHEHUU U B TAOJIMYHBIX OTYETAX.

Muxaua Yyiixos,

eedywuil cneyuaaucm
Ceemaana Kanumanosa,
cneyuaiucm no MapKkemunzy
000 "Posmoicea”

Tea.: (496) 610-1110
E-mail: michael@rozmisel.ru
kapitanova@rozmisel.ru



