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1 HasHaueHue nporpammbol

MO Draw K3W npegHa3HayeHO AN1A CO34aHMA, peJaKTUPOBAHUA U MapameTpm3aumMn MHEeMOCXem

3NEeKTPUYECKMX ceTel u noacTaHumin. MO coBmecTnmo ¢ web-nHtepdericom cyetunkos BINOM3 u

3anyckaertca u3 ero pasgena — lMapametpusaums, pmc.1l. Draw K3W nogaepkmBaeTt OTPUCOBKY CXxem

noActaHumin no npasunam ®CK EI3C.
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2 Hauyano pabortbi B Draw K3W

2.1 NHTepdeiic

Mpatka

- 1, InChan
- LTS

1\ Tenecurtan 00
1, Tenecurran D1
1\ Tenecuran 02
1\ Tenecuran 03
1\ Tenecuran 04
1, Tenecuruan 05
1, Tenecurtan 06
1, Tenecurtan 07
1, Tenecurtan 08
1, TenecurHan 09
1, Tenecuran 10
1\ Tenecurran 11
1\ Tenecursan 12
1\ Tenecurvan 13
1\ Tenecursan 14
1\ Tenecursan 15
1\, DTS00
1, DTS01
1, DTS02
1, DTS03
1, DTS04
1, DTS0S
1, DTS06
1\, DTS07.
=8N NetworkParams1 |

1) Tok thazsl A
1\ Tok dazul B
1) Tox dazsl C
|\ ®asuoe Hanpaxerie b.A
|\ ®asuoe Hanpaxerue .8
1, ®azHoe Hanpmxerne §.C
1) AkTuBHas MOLHOCTL G.A
1, AKTuBHaR MOLLHOCTE .B
1, AkTuBHaR MoLLHOCTE §.C

S LA

Puc.2

NHTepdelic cocTonT N3 BepxHEro MeHto (aanee NPocTo MeH), 1eBOro, NPABOro U HUXKHero Tynbapa,
a TaKXe UEHTpanbHOW naHenu. MeHK COoAEep)XUT OnuuM 3arpy3kM WM coxpaHeHua svg  ¢alinos,
HaCTPOMKM CXem, PYKOBOACTBO NONb30BaTena M npoyee. JleBblt Tynbap copepKuT n[epeso
MHOOPMALMOHHON MOAENU npoeKkTa (aanee mHdomopenb), U AepeBo rpadUYEcKUX 31EeMEHTOB ANA
OTPUCOBKKU cxembl. B npaBom Tynbape HaxoguTca naHeNb HAaCTPOMKMN 31EMEHTOB cxembl. LleHTpanbHas
naHenb ABNAETCA NONOTHOM ANA rpadryeckoro oTobparkeHMa cxembl U MAHUNYAAUMA C HeW. HUKHUI
Tynbap cnyKuT gna BbiBOAA NOACKA30K U Npoyeit HGopmaumu.



2.2 3arpy3Ka cxembl

[MeHto0 - dain - 3arpy3unTb cxemy]

JarpysuTe Cxemy

CoXpaHWTs CXEMY

BwrpysuTe NpoekT
-

Puc.3

2.3 Paamep nonoTHa

[MeHI0 - cepBMC - pasmep NoAoTHa]

Cepeuc Cnpaexa

MapameTps Oxembl
Pasmep nonotha

P MismMeHeHue pasmepa:

CeTra IlMpuHa: m

Mepenymepaums 1D Buicora: T

"3 CoxpaxsTe nponopuMu

OpHeHTALLHA:

Puc. 4

BkntoueHHbIN dnaxkok “CoxpaHeHne nponopumnii” cny»KUT Ana aBTOMaTUYECKOro pacyeta o4HOM 13
CTOPOH CXeMbl NMPU U3MEHEHUM PAa3MEPOB APYron, AA COXPaHEHUA NPOMOPLUIA TEKYLLUX CXEMDbI.

OpuveHTaumaA ycTaHaBAMBaAET, KakKnm 06pa3om M3MEHUTCA CXxema Mpu U3MEHEHUU eé pasmepos.
PaBHOe yBennyeHne/yMeHblUeHNe LWNMPUHbI U BbICOTbI BO BCEX HaMPaBAEHUAX OTHOCMTE/IbHO LIeHTpa
cxemMbl (No-ymonuyaHuio), inbo ysennyeHme/ymeHblieHNe B onpeaeneHHbIX HanpasieHUsXx.



2.4 CoxpaHeHue cxembl

[meHto - dain - coxpaHuTb cxemy]

3arpysuTs CXeEMY

CoXpaHWTL CXeMy

EnrpysuTe NpoekT

1y Tenecuruan 00
1y Tenecuruan 01
1y Tenecuruan 02
1y Tenecuruan 03

cooanm | one |

Puc.5.1

BbicTpoe coxpaHeHue [CTRL+S]

2.5 Bbirpyska npoekra

[meHto - dain - BbIrpy3uTb NPOEKT]

?parpys WTh CHEMY

CoxpaHWTh CXEMY

| BuirpysvTs npoekT

Puc. 5.2

[JaHHaa onumA co3gaeT apxmB C MPOEKTOM U BbIFpy»KaeT ero B bpaysep. MecTo coxpaHeHUA apxnBa
3aBUCMUT OT HacTpoek bpaysepa. B apxus BxogaT svg daiin (cxema), daiinbl cTunem css m
KOHPUrypaumnoHHoble xml daiinbi.



3 Pepakrop

[Ona OTPUCOBKU CXeMbl MCNONb3YETCA NaHENb 31EMEHTOB [1EBbIN TyN6ap — 3N1eMEHTbI CXEMb!].
dnemeHTbl 406aBNAIOTCA NEPETACKMBAHMEM MbILLbIO U3 NaHEIN 31IeMEHTOB Ha cxemy, (puc.6). Ans
peAaKkTUPOBaHUSA 3/IEMEHTOB CXEMbl UCNOJIb3YeTCA NaHeib CBOMCTB 3/1eMeHTOB [NpaBsblii Tynbap],
(pnc.7). Ona anemeHTa cxeMbl B MaHENN CBOWMCTB AOCTYMHbI TO/IbKO T€ NOJIA, KOTOPblE COOTBETCTBYHOT
AAHHOMY TUMY 371emeHTa. Tunbl 3/1IEMEHTOB onucaHbl B N.3.1, cBOMCTBA 3/1eMeHTOoB B 1.3.2
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3.1 Tunbl 3neMmeHTOoB

No Paspen B naHenun Ha3BaHune Tun
1 dnemeHTbI JnHna line
2 dnemeHTbl MpAamoyronbHuK rect
3 dNemMeHTbl Tekcr text
4 dNemMeHTbl KabenbHasa 13N kLine
5 dnemeHTbl BosaywHasa J13M aline
6 dnemeHTbl LLInHa ropnsoHTanbHaA bus
7 dnemeHTbl LLInHa BepTnKanbHas bus
8 dnemeHThI MoacTaHumA Substation
9 KHonku Bce button
10 CraTu4Hble 3neMeHTbI Bce element
12 AKTUBHbIE 3/IEMEHTbI Bce (kpome 12.1-12.2) TS
12.1 AKTMBHbIE 3/1EMEHTbI leHepaTOp DTIT
12.2 AKTUBHbIE 3/IeMEHTbI TenensmepeHue TIT
13 AKTMBHbIE 3n1emeHTbl PCK Bce (kpome 13.1) TS
13.1 AKTMBHbIE 3nemeHTbl PCK TenensmepeHue TIT
14 AKTMBHbIe anemeHTbl |IEC Bce TS
15 BekTopHbIe n306parkeHuns Bce image

Tabanua 1




Ha pucyHKax 8-13 n3o6parkeHbl 3N1EMEHTbI CXeMbl. Hymepauusa snemeHToB cOOTBETCTBYET Tabauue 1.

Puc.8
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Puc.9

Puc.11
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3.2 CBoiicTBa 3/1€eMEHTOB

B Tabnuue 2 npuBeaeH nepeyeHb CBOMCTB 3/IEMEHTOB CXEMbI, U TUMbl 3/1IEMEHTOB, AJ1A KOTOPbIX UX

MOXHO HaCTpPOUTb.

HaseaHue Tunbl Pacwundposka

id Bce Id snemeHTa

type Bce Tun anemeHTa
translate x Bce KoopauHata no ocu X
translate y Bce KoopauHata no ocn Y
rotate text element TS TIT DTIT image NoBopoT anemeHTa
scale element TS TIT DTIT image MacwTab anemeHTa
width rect bus button substation WLvpwHa anemeHTa
height rect bus button substation BbicoTa anemeHTa

rx rect button substation Paanyc yrna no ocm X
ry rect button substation Paguyc yrna noocu Y
fill rect text button substation LiseT anemeHTa

fill text button substation LiBeT TeKcTa afiemeHTa
stroke line rect button substation LLBeT paMKu afiemeHTa

stroke-width

rect button substation

ToNWMHA paMKn afieMeHTa

dash

line rect kLine aLine

MYyHKTUPHOCTb INHUN. [NNHA WTpUXa

space line rect kLine aLine MyHKTUPHOCTb INHUK. OnnHa npobena
color line text kLine aLine LiBeT anemeHTa
segment line kLine alLine bus Konn4yectBo cermeHTOB 3/1eMEHTA

segment size

line kLine aLine bus

OnnHa cermeHTa

arc line kLine alLine Ob6xoaHas apkKa
orientation bus OpwueHTaumsa snemeHTa
font size text button Pasmep TekcTa

text text button Tekct

voltage class

line rect kLine aLine bus element TS

Knacc HanpaKeHnAa anemeHTa

event Bce CobbiTMe Ha aneMeHTe

showScale Bce MacwTab oTobparkeHns anemeHTa
desc Bce OnuncaHune anemeHTa

testcase TSTIT TecTKencbl anemeHTa

Tabnunua 2

12




3.3 OnucaHue CBOMCTB 3/1IeMEHTOB

3.3.11D

[na KoppeKTHOM paboTbl Nporpammbl HEOBXOAMMA YHUKANbHOCTb KaX40ro afieMeHTa cxembl. a8 aToro
ucnonb3sytotca id. NMo-ymonyanuio ID umerot Bug tempN, rae N-nopagkosbii Homep. N3meHuTb ID
3/leMeHTa MOXHO C NOMOLLbIO NapameTpusaumn. OnucaHne napameTpusaLnm NpMseaeHo B
COOTBETCTBYIOLWEM pa3sfesie AaHHOro pyKoBoAcTBa. [1nAa He3anapameTpU30BaHHbIX 3/1eMeHTOB A0CTYMNHO
py4yHoe nsmeHeHue ID.

3.3.2 Type

Bce anemeHTbl cxembl UMetoT Tvn. OT TMNa 3aBUCUT NOBEAEHME 3/IeMEHTA Ha CXeme, U AOCTYNHble AnA
HaCTPOWMKM CBOMCTBA.

3.3.3 Translate X

CmelleHuMe 31emeHTa cxembl Mo ockn X. HyneBbiMn KOOpAMHATaMM CXEMbI SIBASETCA €€ JIEBbI BEPXHUI
yron. KoopguHata cmelleHuA yKasbiBaeTcA AAA JIeBOro BEPXHErO yr/ia 3/1eMeHTa.

3.3.4 Translate Y

CmeweHne sanemeHTa cxembl no ocn Y. HynesbiMn KOOpAMHATAMM CXeMbl ABNAETCA ee JIEBbLIN BerHMVI
yron. KoopamHaTta cmeleHunA yKasbiBaeTca AN1A NeBOro BepxHero yrna afieMeHTa.

3.3.5 Rotate

MoBOpPOT 3neMeHTa OTHOCUTEeNbHO cBoel ocu (puc.13). insa noBopoTa gocTtynHbl yrabl 90, 180, 270 n 360
rpasgycos.

3.3.6 Scale

MacwTab snemeHTa OTHOCUTENbHO CBOETO CTaHJapTHOro pasmepa. MMHUMAIbHbIM 3HaYEHUEM
asnaetca — 0.1, MakcMManbHOe 3HaYEHUE He OrpaHnN4yeHo.

Moeopot Ha 90 rpaaycos Moeopat Ha 180 rpanycos Moeopot Ha 270 rpagycos Macwrab 2 Macwrab 0.5

——o [ ——ofl lfo—+e  e+—ofi | ——o! .—'—O—II| ol o

Puc.13.1
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3.3.7 Width

LWnpurHa anemeHTa. NpumeHaeTca ANsA 31eMeHTOB, KOTOPble MOTYT UMETb NPOU3BOJIbHYO popmy.

3.3.8 Height

BbicoTa anemeHTa. MpnMeHsieTcs 419 3N1eMEHTOB, KOTOPbIE MOTYT UMETb NMPOM3BOJIbHYIO popmy.

3.3.9 Rx

Paguyc 3aKpyrneHus yrioB anemeHTa no ocu X.

3.3.10 Ry

Paguyc 3aKpyrneHus yrnos anemeHTa no ocu Y.

3.3.11Fill

LiseT 3annBKM anemeHTa. CBoicTBa color u voltage class Tak e 3a4atoT LBET 3/IeMeHTa, HO UHbIM
cnocobom. Mpn 0AHOBPEMEHHOM HA/IMYNUN HECKONBKUX CBOMCTB, BAUAIOLLMX HA LIBET 3/1eMeHTa
ceoiicTso fill U meeT MmakcMMmanbHbIN NPUOPUTET.

4.3.12 Fill text

LiBeT TeKcTa BHYTPU 31emeHTa. TeKC BHYTPU 3/1eMeHTa NPUCYTCTBYET y KHonok (button) n noactaHuui
(substation).

3.3.13 Stroke

LiBeT pamKuM anemeHTa.

3.3.14 Stroke-width

TonwmHa pamKu afemeHTa.

3.3.15 Dash

3a4aeT IMHUM MU PaMKe S1eMEHTA NYHKTUPHbIA BUA, U onpeaenaeT ANNHY LITPUXOB NyHKTUPA.

14



3.3.16 Space

3a,a,aeT JNHUU NN PaMKe 3/1EMEHTA I'IyHKTMprI[;i BUAO n onpeagenaeT AnnHy r|po6en08.

3.3.17 Color

Onpegensnet UBeT aiemeHTa. MmeeT 6onee BbICOKUIM npmnopuTeT, Yem voltage class, Ho 6osiee HU3KKUIA,
yem fill. Yepes cBOICTBO color MOXKHO 3a4aTb OrpaHUYEHHOE KOIMYECTBO LBETOB U3 CTaHAAPTHOTO
Habopa.

3.3.18 Segment

OnpepenseTt KOIMYECTBO CETMEHTOB Y 31eMeHTa. M3 cermeHTOB COCTOAT BCE BUAbI IMHUIA U WWUH. JTIUHUK
COCTOAT KaK MMHUMYM U3 OAHOIO CErMeHTa, KOTOPbIM ABAAETCA KaXAabli OoTpe3oK. LLUMHY Ha cermeHTbl
AenaT oTnanku.

Puc.14

3.3.19 Segment size

OnpeaenseTt AVHY KOHKPETHOrO CErMEeHTa Y 3/1IeMeHTa.

3.3.20 Orientation

OpVIeHTaLI,VIFl Harnpas/aeHUA oTNaekK y WuHbl. [Ipn cmeHe opneHTaumm OTNAMKM U3MEHALOT HanpaBaeHUe
Ha NPOTUBOMNO/I0OXKHOE, HE MEHA NPU 3TOM CBOIO AJINHY.

3.3.21 Font size

Onpeaenset pasmep WpKNTa y TEKCTA, 3NEMEHT - text, a TaK XKe Yy 3/1eMEHTOB, COAEP KALLMX TEKCT
BHYTpM (button, substation).

15



3.3.22 Text

HenocpeacTBeHHO cam TEKCT anemeHTa (text, button, substation).

3.3.23 Voltage class

OnpeaenseT KAacc HanpAXKeHUs aNemeHTa. 3aaeT 31eMEHTY LBET COOTBETCTBYHOLMI onpeaeneHHOMY

HanpAxXeHuto. NmeeT Hanbonee HU3KKUI NPUOPUTET NO OTHOLWEHUIO K APYTrM CBOMCTBaM, 3a4alownmx

LBeT anemeHTa. LiBeTta HanpsaxeHuit onpegenenbl ®CK E3C.

Knacc manpaxeHna HammeHoBarHEe nBeTa (CIIEKTp) IIpmMep
1150 B cuperessii (205:138:255)
800 xB. 750 xB Temuo cuHH (0:0:200)
500 xB kpacHsId (165:15:10)
400 B opamxepsiii (240:150:30)
330xB semensii (0:140:0)
220 B xenTo-3exensri (200:200:0)
150 B xaxu (170:150:0)
110 B romyooit (0:180:200)
35xB. 20 xB xopHuHeBs (130:100:50)
10 xB ¢$mozetosei (100:0:100)
6 kB cBeTIo-KopHuHerbni (200:150:100)
1o 1 kB cepsni (190:190:190)

3.3.24 Event

YcTaHaBAMBaeT cobbiTMe, KOTOPOE NPOUCXOANT NPU HAXKATUKM Ha anemeHT (npu paboTte B Kontakt 3W
nnun web-npunoxkeHnn gns cuetunkos BINOM3). Ha gaHHbI MOMEHT B KayecTBe COObITUIA MOXKHO

Puc.15

BblCTaBMTb “KBuTMpOoBaHMe”, “OTKpbITUE cxembl”, “TeneynpaBneHune”. HactpoiKka cobbiTniA BbiHECEHA B

KOHTEKCTHOE MeHI0 31emeHTa. MeHIo BbI3blBaeTCA No KNNKY ﬂpaBOl\/'l KHOMKOWM MbILLN Ha 3/1EMEHTeE.

[MKM — cobbiTuA], puc.16.

16



1c 110xB

. Coburrua

y, P CoBeITHA MO KAKKY:

Bupeszats
Konwupoears
Yaanute

Ormenums

Puc.16

3.3.25 ShowScale

CsoicTBo showScale onpeaensaeT, Npn KAKOM macliTabe cxeMbl 31eMeHT HauHeT oTobpaxkaTtbea (Npu
pabote B Kontakt3W nam web-npunoxkeHnun ana cuetumkos BINOM3). Mo-ymon4yaHMIo y 31€MEHTOB 3TO
CBOMCTBO OTCYTCTBYET, M OHM OTOBparKatoTca Bceraa. MNocne yctaHOBKM cBoicTBa showScale B
onpeaeneHHoe 3HaYeHMe, 31IeMeHT nepecTaeT oTobpaxkaTbca NPY MMHUMaAbHOM MaclwTabe — 1. Mpwu
yBennyeHnn macwrtaba cxembl (NPUBAUKEHMA), B MOMEHT AOCTUNKEHUA 334aHHOTO 3HAYEHMA IN1EMEHT
oTobpasuTcs.

3.3.26 Desc

Noboe NPOnU3BOJIbHOE ONnCaHMe anAa snemeHTa.

3.3.27 Testcase

YcTaHOBKa TecTKencoB ans anemeHTa. MoapobHee o HUX B N.3.8
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3.4 UnTepdeiic nonb3osartens

Ona 6onbHee KpaTKoOro onucaHua nHTepdeiica nonb3osartena 6yayT MCNONb30BaTbCA COKPALLEHNA U
0603HaueHus:

JIKM — JleBaa KHOMKa MbILLW.
CKM — CpeaHsaa KHOMKa MblLn (KONecuKko).
MKM — lMpaBasa KHONKa MblLWK.

Ons 0603HaYeHMA KOMBUHaUUI Knasumw 6yayT ncnonb3oBaTbcA coKpaleHna suaa CTRL+TKM (Knuk
NIeBOM KHOMKOW MbILWM NPpUY yaepKMBaHUKM Knasumwm Ctrl)

KOHTEKCTHOEe MeHI0 — BCN/iblBatOLLLEe MeHI0, Bbi3biBaemoe Haxkatnem [NMKM Ha anemeHTe.

3.4.1 lobaeneHue HOB020 3niemeHmMa

[lobaBneHne HOBOro anemeHTa AeNaeTca NepeTackMBaHMEM MbILLbIO HYXKHOTO 31eMeHTa U3 NaHenu
“InemeHTbl cCXembl” Ha cxemy (puc.6).

3.4.2 BbiOeneHue 3nieMmeHmos

OAMHOYHDBIN 3N1eMeHT BblaenaeTca no HaxkaTtuio JIKM. Mpu 3Tom BKAOYAeTCA NaHe b CBOMCTB. [pynny
3/1€MEHTOB MOHO BblAE/INTb ABYMA CTaHAAPTHbIMK cnocobamu: 1. O6BOAKA INEMEHTOB PaMKOW Npu
3axkaton JIKM, puc.17. BbligenatoTca BCe 31eMeHTbl, KOTOpble NOJIHOCTbIO BOLUIM B KOHTYP. 2.
MpownssonbHaa rpynna anemeHTos Bblgensaetca CTRL+/TIKM. MNMoBTopHOe Bblge/ieHMe yrKe OTMeYeHHOoro
anemeHTa ybupaet ero us rpynnbl, puc.17. CHATUE BblAENEHUA AENAETCA KIMKOM MbILLW HA MYCTOM
NPOCTPaHCTBE cXemMbl MBO NpK HaxKaTum Knasmwm ESC.

-------------------.

Puc.17
3.4.3 lNepemeuwjeHue 3nemeHmMos

MepemelleHMe 31eMEHTOB AeNaeTCA NepeTackMBaHMEM MbIWbIO. A MaHUNyAaumi Tpebyowmx
60/1bLLIO TOYHOCTN MOXKHO MCNOIb30BATb KHOMKM YNpPaBAeHMA Ha NaHenn cBoincTs (puc.18), ainbo
CTPenKn KnaBmatypbl. ECan 3apaHee M3BECTHbI HEOOXOANMbIE KOOPANHATBI, MOXKHO 3343aTb UX BPYUHYIO,
AN1A 3TOrO HYXKHO KAMKHYTb B noJie value (puc.19)
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name value change nams value change
id temp1562 (@] id templ62 (@]
type TS - type TS a
editable Yes editable Yes
translate X 3387 translate X 3387 _E_
translate Y 2173 @ translate ¥ |1‘3’L|
rotate o B rotate 0 |:| |§|
scals 1 |E| |E| scale 1 |E| |E|

Pnc.18 Pnc.19

3.4.4 Onepayuu Konuposams, ebipe3ams, 6masums, 8bidesnumso 8ce

Onepauum KONUMPoBaHUA, Bblpe3aHUA, BCTAaBKM W NOJIHOTO BblAe1eHWNA BbINOHAOTCA MO
cTaHpapTHbIM coveTaHnAm Knasuw CTRL+C CTRL+X CTRL+V CTRL+A coOTBeTCTBEHHO. TaKXe 3Tn
onepaumm JOCTYMHbl YePe3 KOHTEKCTHOE MEHIO U Yepe3 OCHOBHOE MEHIO MPOrpammbl [MeH0 — NpaBKa]
(pnc.20). KonnpoBaTb, Bbipe3aTb M BCTaBAATb MOXKHO KaK OAMHOYHbIE 3/1IEMEHTbI, TaK U Fpynnbl
311emeHTOB. MpyY KONUPOBAHUM, HOBbI 3IEMEHT NOJIy4aeT CBOMCTBA MAEHTUYHbIE OPUTUHAJY, N HOBbIN
YHUKanbHbIN ID.

Bun Mpaeka

Cul+Z

Curl+Y
Curl+X
Curl+C |

Crrl+V
Del

Curl+A

Puc.20

3.4.5 YoaneHue anemeHmos

YaaneHve aneMeHTOB Ae1aeTca Yepes Te e MeHI0, YTO 1 KOMMPOoBaHMe, a TaK Ke No Knasuile
DELETE.

3.4.6 MacwmabupoesaHue u npoKpymKa cxemol

MacwTtabnpoBaHMe cXxeMbl 4ENAETCA NPOKPYTKOM KONECUKA MblLLK. YBENNYEHNE — KOSIECUMKO BBEPX,
YMEHbLUEHNE — KOZIECUKO BHM3. YTOObI YBENNUYNTD KOHKPETHbIM Y4aCTOK CXEMbI HY}KHO BblAENNTb €ro
npw yaepxaHum NMKM. BbigeneHHbi GparmeHT yBEIUUYUTCA A0 Pa3MeEPOB SKPaHa U OTUEHTPYeTCA.

[na NPpOKPYTKM CXeMbl BNEBO, BMPABO, BBEPX U/ BHU3 HYXXHO AeNaTb COOTBETCTBYIOWME ABUKEHMUSA
Mbllblo, yaepxnaa CKM nnbo knasuwn SPACE+/TKM.
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3.5 lpynnupoBKa CTaTUYHbIX 3/IEMEHTOB

dnemeHTbl ¢ TUNom element (pasgen CTaTUYHbIE 3/1EMEHTbI) MOXKHO 06beAMHATL B rpynny, KOTopas
bynet Bectn cebs Kak 0gMH OTAENbHbIM anemeHT. Fpynna umeet Tmun groupElement. MpynnuposKa n
pasrpynnmMpoBKa genaetca yepes meHto no MNMKM, puc.20.1.

Bupesats
Konwposats
Yaanute
Oruenums

Puc.20.1

3.6 PoH nonoTHa

N3meHeHne doHa cxembl [meHto - CepBuc - PoH nonoTHa], puc.21. LiBeT MOXKHO 3a4aTb B Pa3/IMUHbIX
CTaHAapTax, BPY4YHYO 1MB0 C NOMOLLbIO MOI3YHKA KOIOpNnKepa.

Mpu paboTe Co CXeMoW BO3MOXKHbI C/ly4an OKPACKM 31eMeHTOB B LBeT GpoHa. HaliTu Takune afieMeHTbl
BNOCNEACTBMM OYEHb 3aTPYAHUTENbHO. DYHKUMA MHBEPCUM NO3BONAET U3MEHUTL LBET pOoHa Ha
NPOTUBOMONOMKHbIN. ITO NO3BONSET HANTU NOTEPAHHbIE 3/1eMeHTbl. K ncxogHomy ugeTty poHa MOXKHO
BEPHYTbCA, NOBTOPMB ONepaLmio UHBEPCUMN.

Cepeuc

MapameTps cxembl

Pasmep nonothHa
T
Cerxa

Mepenymepaums ID

T T

Pnc.21

20



3.7 Pa3ameTouHas ceTKa

B 601blwINX NpOeKTax, Korga TpebyeTcs oTpucoBaTb 60MbLLIOE KONNYECTBO NOACTAHMLMNI, YA0OHO
BK/IIOYMTb Pa3METKY CXeMbl CeTKOM [MeHto - Cepsuc - CeTKa], puc.22. MHTepBan pasmeToUHbIX TMHUI

3a4aeTcA nmbo B NUKcensax, nmbo B SKpaHax. B 9KpaHaXx 3a4aBaTb MHTEPBAN y,CI,O6HO B TOM Cny4dae, eCcniun
NPOEKT CO34a€eTCA No4 3apaHee N3BECTHbI KOMMAEKC O60py,ﬂ,OBaHMﬂ, KOTOpble UMeEET onpegeneHHoe

KOZIMYECTBO MOHUTOPOB ONpeaeneHHOro pasmepa. [1a CeTKM MOXKHO 3a4aTb LBET U TONLWMNHY IUHUNA.

Cepeuc

MapameTpsl cxembl
Pasmep nonotHa

@on nonoTHa

Mo ropusoxTanu:
o seprwsans: SR
Tonuws: RN

[l 2

[ e B o | onee |

Puc.22

3.8 NepeHymepaumsa spemeHHbIx ID

HenapameTpusoBaHHble anemeHTbl umetoT ID Buaa tempN, rae N - yHUKanbHbI HoMmep. Mpu py4yHoi

npaBKe SVg KoAa BO3MOKHbI CUTyaLMu, Koraa B daine nossaaoTcs nosTopHble ID. s aBTomaTUyYecKomn

nepeHyMepaunm MoXKHO BOCMNO/Ib30BaTbCA COOTBETCTBYHOLLEN DYHKLMEN

[meHto - cepBuc - MNepeHymepauums ID].
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4 MapameTtpusauua

MapameTpu3auma 3aKka04aeTca B CO34aHNN CBA3EM MeXAY dN1eMeHTaMn MHGOMOoAEeNN U SNeMEHTaMM

cxembl. Mocne co3pgaHumA CBA3M 3INeMEHT cxeMbl nony4vaeT ID anemeHTa uHGomoaenu. ipesoBnaHas

CTPYKTYpa MHPomoaenn otobpaxkaeTtcsa B naHenu MNapameTtpusauma [nesbit Tynbap — MapameTtpusaumsl,

puc.24.

| I'Ia}alerpu:amﬁ SNEMEHTE! CHEMES I

04

-1, InChan
+ oy, TS
= 1, NetworkParams1
(&2 Tok hasel A
(2 Tok hasel B
(&) Tok thazui C

1, AKTWBHasA MO

1, AKTHBHaA MOJ 1

@ ®azkoe HanpaxeHne d.A
@ ©azHoe HanpaxeHue §.B
@ Dazkoe Hanpaxerne d.C

1, PeakTuBHaA MowHoOCTL (.A

1, PeakTusHan mouwHocTe ¢.B

1, PeakTuBHaA MolwHocTs ¢.C

1, MonHasa MolHoCTE ¢.A

1, MonHaa mMowHocTs §.B

1, MonHaA MowHocTs ©.C

1, Kozd. mowHocth ¢.A

1, Kozd. mowHocTu ¢.B

1, Koz, MowHocTh ¢.C

1, HanpsxeHue npAMOiA nocnegosaT
1, Hanpsmxexue obpaTHoi nocnenos:

name valug
id Pa
title AKTUEHAA MOWHOCTE A
type TIT
symbol =
link No
Puc.24

4.1 Co3paHue cBA3n

[na napameTpusaLmm sNeMEHTA CXEMbI OCTAaTOYHO NEPETAHYTb HEOOXOAMMbIN 3NEMEHT
MHPOMOAENM HA SNEMEHT CXeMbl. /1eMEHTbI MHGOMOLENN UMEIOT CBOM BHYTPEHHME TUNbI, ANA
KOPPEKTHOM NPUBA3KM TUM 31eMeHTa MHGOMOAENN AO/KEH COOTBETCTBOBATL TUMY 3/IEMEHTA CXEMbI.

CooTBeTCTBUA TUNOB npueeneHbl B Ta6nmu,e 3.

Tun nHdomopgenm

Tun anemeHTa cxembl

TS

TS button

TIT

TIT DTIT button

Tabaunua 3
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Ecnv npuBAsKa 6bl1a KOPPEKTHOM, 31IEMEHT CXEMbI NONYYUT HOBbIM ID, a NoNb30BaTeNb NONYYNUT
yBegomaeHue o NpuBAsKe, puc.25.

K 3nemeHTY ycnelwHo NPUBA3aH HOBbIMA |D: }
TS01 v

"

J“||'||"'||'||"-<||-|II ||-|||r|||_|||-

Puc.25

HeKkoppeKTHas npuBes3sKa:

1. HecooTBeTcTBME TMNA 3IEMEHTA CXEMbI TUMNY 3n1emeHTa nHdomoaenu, puc.26.
2. 2neMeHT UHPOMOLENM YIKe UMEET CBA3b C APYTMM 3/IEMEHTOM CXeMbl, pUc.27.
3. D/IeMEeHT CXeMbl yXKe UMeeT CBA3b C APYrMM 31eMEHTOM nHOMOAENN, PUC.28.

MpegynpexgeHuel ] f G 1
g 2 e 1
MM 3NEMEHTE MHHOMOLEM He I"Ipep,\rnvpemer-me_ NpeaynpesgeHuel
COOTBETCTBYET TUMY 3/EMEHTE CHEMBL. | /| fanHeii ID ke NPUBASEH K APYIOMY JEMEHTY . INEMEHT CXEMBI YA€ CBAZAH C Apymm ID

| cxembi. [na npogonme HUA onepaumm - uHbpomogenn. [na NPOAOTKEHWA ONEPaLMK -
Mpueaska ID HEBOSMOMHE. Ans npog pau homaon [Ana npog pauy

I "Mepenpueasta ID" "Mepenpueasta ID"

I']-i

LN TR B N
Puc.26 Pc.27 - | Puc.28

B cnyyae nepenpuBasku ID, aneMeHT cxembl, TepALKMIA CBSA3b, NOay4aeT HOBbIN ID cTaHaapTHOro
Bnaa tempN.

Ecnv ana anemeHTa MHGOMOAENM CYLLECTBYET CBA3b HA CXEME, TAaKME 3/1eMEHTbI OTMEeYatoTca
XapaKTepHOM 3e/IeHON MKOHKOM, B NPOTUBHOM C/ly4ae XKenTblM TpeyronbHUKom, puc.24. Ecam Bce
3/1eMEHTbI CAMOTO HUMKHETO YPOBHSA, Haxo4ALWMECA BHYTPW OA4HOW rpynmbl, OTMEYEHbI 3e/1eHO MKOHKOM
(MmetoT cBA3b), TO POAUTENBCKUIN SIEMEHT TaKXKE OTMEYAETCA 3e/IEHON MKOHKOW. AHANOTMYHO C
poauTenem cieayroLEero YpoBHA B Aepese. B naeane, ecnm Bce aIeMeHTbl MHPOMOAENUN CBA3AHbI C
3N1IeMEHTAMM Ha CXeMe, TO BCE OHM ByayT NOMeYeHbl 3e/1eHOM MKOHKOM BNIOTb A0 CaMOro cTapllero
y3n1a. B npoTMBHOM cnyyae, eCnum Kakoi-To U3 aneMeHToB MHGOMOAENN HE UMEET CBA3M, TO €ro JIerko
HaWTK, pa3BopavymnBas BETBU AePEBA, MOMEUYEHHbIE XKENTON NKOHKON.

23



Moa aepeBom MHPomoaenm pacnonaraerca Tabanua cBoicTB, puc.29 (nesas yacTb). Tabanua
copepKuT nons id, title, type, symbol u link, rge:

id — YHMKanbHbIN MAEHTUPUKATOP 3N1EMEHTA MHDOMOLENN

title — Ha3BaHWe anemeHTa MHGOMoOLZENU

type — TMn anemeHTa MHGomozenu

symbol — ccbinika Ha symbol y anemeHTa cxeMbl, CBA3aHHOTO C 3IeMeHTOM MHPoMoaenn
link — Hannuune cBszn

dNneMeHTbl cxeMbl € TUMOM button BblgenatoTcs cpeam ocTanbHbIX TEM, YTO MOMKHO NapameTpmu3oBaTb
pasHble ero 4actu, camy KHOMKY, 1M60 TEKCT BHYTPU KHOMKKU. TeKylLLee COCTOAHNE YKa3blBaeTCA B
Tabnnue ceoicte MHGomoaenm B none id (rect 1mbo text). U3SMeHUTb COCTOAHUE MOXKHO U3
KOHTEKCTHOro MeHt0, onuma CMEeHUTb CBA3b, pUC.29.

E

= 1, InChan
-1, TS
@ TenecurHan 00
@ TenecurHan 01
B (@] Tenecuran 02}
Iy, TenecurHsan 03
id TS02 (rect) 1, TenecurHan 04
title Tenecursan 02 Iy, TenecurHan 05
type TS Iy, TenecurHan 06
e _ 1, Tenecurnan 07
1, Tenecurnan 08
Iy, Tenecurnan 09

Puc.29

id TS02 (text)

title Tenecurnan 02

symbol =
link Yes

link Yes

4.2 YpaneHue cBA3U

YpaneHve cBasu Mexay 3/1eMeHTOM MHGOMOAENN U SNEMEHTOM CXEMbI AeNaeTcsa yepes
KOHTEKCTHOE MeHI0 MHPomogenu nnbo anemeHTa cxembl, puc.30.

Dann Bup Mpaexa Dann Bup lMpaexa 4

& &

= 1, InChan =" 1, InChan
- 1, TS -1, TS
(] Tenecurwan 00| (] Tenecuruan 00|

(&) Tenecuruan 01
@ TenecurHan 02
1, Tenecursan 03
1, Tenecurdan 04
1, Tenecurxsan 05
1, TenecurHan 06
1, TenecurHan 07
1, Tenecardan 08
1, Tenecarsan 09
1. Tenacurdan 10

(&) Tenecurnan 01
@ Tenecurdan 02
1, Tenecurdan 03
1, Tenecurdan 04
1, TenecurHan 05
1, Tenecurdan 06
1, TenecurHan 07
1, TenecurHan 08
1, TenecurHan 09 Konwnposars
1, Tenecurdan 10

Pnc.30

INEeMEeHT CXEMbI, TEPAIOLLNIA CBA3b, NOIyYaeT HoBbIN ID cTaHaapTHoro Buaa tempN.

24



4.3 MoucK anemeHToB

[na noncka anemMeHTa Ha CXEME, HY)KHO HalTU COOTBETCTBYIOLWMIN eMy 31eMEHT MHPoMoaenn.

BoKpyr afiemeHTa Ha cxeme NoABUTCA aHMMauma (pagap), puc.31.

SNEMEHTHE CXEM

- 1, InChan
gy TS

@ TenecurHan 00

]

@ Tenecurxdan 02

I, TenecurHan 03

I, TenecurHan 04

1, TenecurHan 05

1, TenecurHan 06

I, TenecurHan 07

I, TenecurHan 08

1, TenecurHan 09

I, TenecurHan 10

I, TenecurHan 11

Iy, TenecurHan 12

I, TenecurHan 13

Pnc.31

OnumA BKAHOYEHUA/BbIKNIOYEHUA NOKa3a aHMMaLU MM A0CTYNHa Yepes KOHTEKCTHOE MEHI0
nHpomoaenu. ns noncka anemeHTa MHGOMOLENM NO HA3BAHUIO MOXKHO BOCMO/Ib30BaTbCA CTPOKOM

noucka. Nounck naet Kak no NO/THOMY UMEHMWU, TaK N NOo OTﬂ,eﬂbHOVI €ro 4actu, pMC.32

Gann B,
= ok |
-
-0 Tok dass A
+ Tok asw B
= Tok ¢asw C

Tok NpAMOA NOCNEACBATENEHOCTH
Tok oBpaTHol NocneA0BaTENEHOCTH

Tok HV."IE'BDI:I NoCNeEdOB3TENBHOCTH

1, ©3zHoe HanpAaxeHue §.B
1, ©azHoe HanpaxeHue §.C

Punc.32

[na noncka Ha cxeme HE3anapamMeTpmnu30BaAHHbIX 3/1EMEHTOB, MOXXHO BOCMNO/1b30BaTbCA OI'ILI,VIGVI

[meHto - Bupg - CBAsu]

B pexxunme ”CBA3aHHble” Ha 3aTEMHEHHOWN cxeme noAacCBETATCA 3/1IEMEHTbI, KOTOpPbIE YXKe

3anapameTpur3oBaHbl. B pexkume "HecBasaHHble” cOOTBETCTBEHHO HAOHOPOT.
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4.4 YcTaHOBKa TecTKeiicoB

TecTKelcbl CNy»KaT A8 HAaCTPOMKM YCNOBMI, MPU KOTOPbIX ByAeT nepeaaHo 3HaYeHne nepeMeHHow B
KaHan. Hanpumep Taimep navM U3meHeHue 3Ha4YeHuA Ha 3aZaHHYo BeAnUYuHy. Ans anemenTos TIT no-
YMO/IYAHUIO YCTaHABAMBAETCA TECTKENC - Talimep 10 cekyHa, ANna anemeHToB TS - AnepTypa 1
(M3meHeHMe 3HayeHUs Ha 1 unm bonee). HacTpolika TeCTKEMCOB CTAHOBUTCA AOCTYMHA nocne
napameTpu13aLmnm 31eMeHTa.

Bre TecTReRChI: YCTAHOEAEHHBIE:

Aneptypa 1 Aneptypa 1
Taimep 10 cex Taimep 10 cex
AnepTypa 5

Aneptypa 10

Tanmep 30 cek

OBHoBNEHKE
Tanmep 1 cek
Aneptypa 1% min 0.1
Aneptypa 0.01
Tanmep 1 MuH

Pnc.33
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5 CtpykTypa SVG daiina

SVG ¢dainn asnAaeTcsa TEKCTOBbIM AOKYMEHTOM U nmeeT xml popmar.
CtpyKkTtypa svg dalina:
script - Coaep»u1T BCTPOeHHble ckpunTbl.grad - CoaepXunT Habopbl rPagUeHTOoB.

symbols - CoaepuT Habop CTaHAAPTHbIX CUMBOJIOB, @ TaKXKe CUMBO/IbI, AMHAMUNYECKU
noArpy*KeHHbole B pann.

style - Coaep»uT CTUAK, KOTOPble HEOBXOAMMbI A1 OTOBPAXKEHNA HEKOTOPbIX CIOMKHbIX 3/1EMEHTOB,
TAaKUX Kak ructorpamma. Takke 610K COAEPKUT CTUAU AN1A paboTbl Y 3/1EMEHTOB CXeMbl CBOMCTBA
showScale.

rootLayer - OcHoBHOWM 610K daiina. Coaep>KUT BCe 3/IEMEHTbI CXeMbl. B cBOIO oyepeab cam AenuTcs
Ha 610Ku:

RECT_GRP. Cogepunt anemeHTbl TUNa rect.

LINE_GRP. Coaepnt anemeHTbl TMNA line.

BUS _GRP. CogepuT aneMeHTbl TMNa bus.

FIDER _GRP. Cogeput anemeHTbl TMNa kLine u aline, a Tak e rpynnbl dpmuaepos.
BUTTON _GRP. Comep*ut anemeHTbl TMNa button.

ELEMENT _GRP. Coaep»u1T 3iemeHTbl TUNa element.

IMAGE _GRP. ConepuT anemeHTbl TUMNa image.

TS GRP. Copgepxunt anemeHTbl TNa TS n DTIT.

TIT _GRP. Cogepxut anemenTbl TMNA TIT n barGraph.

TEXT _GRP. CogepXut anemeHTbl TUNa text.

SUBSTATION_GRP. Coaep»uT anemeHTbl TUNA substation.

SINGLE_GRP. Coaep*UT YHMKa/bHbIE 39N1€MEHTbI, HE UMEIoLLME OTAE/NbHOM KaTeropum.

Service - Cny»ebHblt 6/10K. COAePIKUT BPEMEHHbIE 3/IEMEHTbI CXEMbI, TaKMe Kak 06BOAKM,
BblaeneHua, GOKYCMPOBKU, TOUKM YNpPaBAEHUA 3N1eMeHTaMM, CTPENKM TONOIOTUA U TN.
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