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MeronuyHi BKa3iBKH 70 1abopaTopHOi pobOTH «ABTaMaTH30BaHA
cucreMa KomepliiiHoro oOmiky enektpoeneprii 3HTY» 3 mucuurutinu
«CyuacHi Meroan OOJIKy B €IEKTPOSHEPreTHIi» s CTYACHTIB
cnemianeHocTi 141 «EnektpoeHepreTmka, — eNeKTpOTeXHiKa  Ta
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Maxuin, .M. Uypinos, O.I. Ky3smenko — 3amopixoks: 3HTY, 2016. —
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K.T.H.
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Kyssmenko O.1., 3aB.71a0.
. MeTtenbChbKui B.I1.,
Perniensenr:
npogecop, K.T.H.
BiamnosiganbHui 3a MertenbCchbKui B.I1.,
BUITYCK: npodecop, K.T.H.

3aTBEpIKEHO

Ha 3aciganai HMK

«EnexkTpoTexHiyHoro

¢dakynbTeTy»
Iporokon Nel Bin 20.08.16

3aTBepIKEHO
Ha 3acifianHi kadeapu
“ EnekTponocTayaHHs
MTPOMHUCITOBHX
MiAIpUEMCTB”

Iporokon Ne 1 Big 19.08.16
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JIABOPATOPHA POBOTA Ne/

«ABTOMATHU30BAHA CUCTEMA KOMEPIIHHOT' O
OBJIIKY EJEKTPOEHEPTTI 3HTY »

1 META POBOTH

O3HallOMHTHCh 3 aBTOMAaTH30BAHOK CHCTEMOIO KOMEpPIIHHOTO
o0JTIKyY enekTpoeHeprii mianpuemMcTsa Ha npukiaai SHTY».

2MTPOT'PAMA POBOTH

2.1 Oznaitomutucs i3 crpykrypHoto cxemoto ACKYE 3HTY.

2.2 BuBuntu TexHiuni 3acoon ACKYE 3HTY.

2.3 Oznatiomutrcsk 3 npuHnunom opranizanii ACKYE nignpuemcTsa
Ha npuknagi ACKYE 3HTV.

2.4 Pozrnsaytn pobory ACKYE 3HTY ta mno3naliloMuTHCH 3
rpagikom 3arpysku cnoxupadis 3HTY.

3 3AT'AJIBHI BIJOMOCTI
3.1 Mera ta npusnadyennsa ACKOE 3HTY

[pusnauennss ACKYE 3HTY — 36ip, 00poOka, mpeacraBiicHHS Ta
JOKYMEHTYBAaHHS JaHWX 1O OOJIIKY eNEeKTPOeHeprii Ta opraxizamis
iHdopmartiitHoi B3aemosii 3 AKCYE enekrpornocravaibHOi opraHizamii —
BAT «3anopixoksio0neHepro».

ACKYE 3HTY cTBOpIOETHCS 3 METOIO:

- BUKOHAHHS BUMOT HOPMAaTHUBHHX JOKYMECHTIB;

- MiJBUIICHHS JOCTOBIPHOCTI Ta ONEPATUBHOCTI JAaHUX 1O OOJIKY
eNIeKTPOeHEprii 3a paxyHOK aBTOMaTH3alii orepariii 30opy, oOpoOku Ta
KOHTPOJIIO KOMEPIIMHUX Ta TEXHIYHUX TaHHUX TPO EEKTPOCIOKUBAHHS
3HTY nmo To4kaMm po3paxyHKOBOTO OONIKY eleKTpOEHeprii;

- 3HIDKCHHS KOMEpIIMHHMI BTpaT EICKTPOCHEPrii 3a paxyHOK
OIIEPaTUBHOrO aBTOMATH30BAHOI'O KOHTPOJIKO aKTHBHOI €IEKTPOSHEpTii Ta
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MOTYXXHOCTi, 10 CIOKMBAETHCS, PEAKTUBHOI  EIEeKTpOeHeprii  Ta
MOTYXHOCTI, IO CIIOKUBAETHCS Ta TEHEPYETHCS;

- 3a0e3nedyeHHs] poOOTH ycix 3aco0iB Mo OONIKYy eneKkTpoeHeprii B
€IMHOMY PO3paxOBaHOMY Yaci 3 aBTOMATUYHUM MEPEXO0M Ha 3UMOBHH /

JiTHIH 4ac;

- opranizamis nepeaayi  KOMEpUIHHHUX  JaHUX PO
ENEKTPOCTIOKMBAHHSI B EJIKTPONOCTavaIbHy OpraHi3allilo.

Oynkuii ACKYE 3HTY :

- BUMIPIOBaHHS HEOOXIHUX MapaMeTpiB eleKTPOSHEePTii,

- CTBOpEHHsS Ta 30epiraHHi Ha TPOTA3I YCTAHOBJIEHOTO TEPMiHY
(miBTOpa pO3paxyHKOBOrO Tepioay) mepBuHHOI 0a3m manux (ITBM) 1o
OOJIIKY €IeKTPOCHEPTii;

- aBTOMaTH4HE 34MTyBaHHS Mo rpadiky abo B 3agaHuil yac 100U Ta
iH(opMallii 3 IIYMILHUKIB Ta cTBOpeHHs Kormil [15/];

- NepBUHHA 00pOoOKa (IMPUBEICHHS 10 €AMHOTO (popMaTy HE3aIeKHO
BiJI THITy JIIYMJIBHUKA) Ta KOHTPOJIb TIOBHOTH iH(OpMAILii;

- (opmyBaHHs noronuHHoi iH(opMarii Ta iHGopMaii 3a iHII 3BiTHI
nepiofn, a TakKoXK iHIIO! iH(OpMaIlii, MO BBOAUTLCA MPU HEOOXIIHOCTI
BpYy4HY,

- mepeBipka JoCTOBipHOCTI iHQopMmalmii 3 ¢GopMyBaHHIM O3HAK
SIKOCTI,

- PO3paxyHOK IpyIOBUX MapaMeTpiB;

- opmyBaHHs ekpaHHUX (HopM Ta Tpadikis;

- (hopMyBaHHs 3BITIB Ta MaKeTiB;

- MOJaHHS MAKeTiB MO eJIEKTPOHHIN TOLITI;

- OllepXKaHHA MITOK TOYHOTO 4Yacy Ta KOPHTYBaHHS TalMepiB
JIYHAJIHHHUKIB,

- 3a0e3MeueHHs] aBTOMATUYHOTO MIEPEXO/Iy Ha JIITHIi/3UMOBHIl yac;

- miarnoctuka poootn ACKVYE,;

- BEJCHHS MPOTOKOIMIB 3UYMTYBaHHs iH(OpMAIlil 3 TIUNIBHUKIB;

- 3axXuCT iHpOpMaIlil Bil HECAHKI[IOHOBAHOTO JIOCTYIY;

- 30epiraHHs JaHUX TPH aBapisx;

- BEJIeHHSI HOPMaTHBHO — JIOBIIKOBOI iH(OpMaIrii.

3.2 Cucrema eaexrponocradyanus 3HTY

OnnoniniiHa cxema enektponoctadanHs 3HTY mnokasana Ha
pucynky 3.1. Enekrponocrauanns 3HTY 3xiiicHIoeThes Bif mincTaniii K-2
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no aBoM JiHisiM 6 kB. Ha 3umkysanpniit miactanuii 3HTY 6 cuinoBux
Ttpanchopmaropie 6/0,4 kB , fKi OTPUMYIOTE KMBJICHHS Bil JBOX CEKIiH
muH 6 kB. 'paHunis 0anaHCOBOI HAJIKHOCTI CIEKTPUYHUX MEPEXK Ta
eKCIUTyaTaliiHol BiAMOBINANBHOCTI BH3HAa4YeHI AKTOM pO3TpaHHYCHHS
0anmaHcoBOi  HAJIGKHOCTI CNEKTPOMEPEeX  Ta  eKCIUTyaTaliiiHol
BIIMOBIAaIbHOCTI MIXK 3aMOPI3bKUMH MiCBKUMH €ITEKTPUYHUMH MEpeKaMH
IMAT « 3anopixxsoonenepro» ta 3HTY. Cucremu komepuiiHOro o0iky
eNIeKTpOeHeprii po3TanioBaHi Ha TphOX BBOJax OkB - TpancdopmaTopm
Nel, Ne2, Ne3, ta Ha Tprox BBOoAax 0,4 kB — tpanchopmaropu Ned, Ne5,
Neb.

CybcnoxuauiB enektpoeHeprii 'y 3HTY nemae. Ilepenik Touok
00JTiKy enekTpoeHeprii npuseaeHi B tabmwmii 3.1.

3.3 Crpykrypa ACKYE 3HTY

ACKOE npencraiusie TpbOXpiBHEBY CTPYKTYPY:

- HWXKHIN piBeHb — PiBEHb PO3PaXyHKOBOI0 00Ky €IeKTpOeHEeprii;

- KOMyHiKaIliitauii piBeHb — piBenb L{entpy 360py dauux (I13/1);

- BEpXHiil piBeHb — piBeHb 0OPOOKH Ta Tepenadi iHpopMalrii.

Komynikamiiinuii Ta BepxHiii piBenb ACKYE 3HTY, Buxonsuu i3
MaciTabiB cHCTeEMH, 00’ €THYIOTBCSI B OTHOMY KOMIT' IOTepi.

PiBHi cTpykTypu 00’ €mHYIOThCS 3aco0aMy  TeIeKOMYyHiKallii.
Bepxwiii piBeHb 3a0e3neuye Buaady iH(GopMalii B €IEKTPONOCTaYaIbHY
opranizanito — [TAT «3anopixoksobienepro». OcHOBHUI croci6 oOMiHy
JaHUMH 1€ moJ000Ba BigmpaBka ¢aimiB 3 manumu. HuxHiA piBeHb
3a0e3nevyye MOKJIHMBICTh MPSAMOrO JOCTYIY 3HSTTS AaHUX 3 JIYAIIHHUKIB
eNIeKTPOCHEPrii AJs eNeKTPOnocTayalbHoi oprafizanii. CTpyKTypHa cxema
ACKOE 3HTY npencraBneHa Ha pUCYHKY 3.2.

TexHiyHi 3aco0M MIICUCTEMH HWKHBOTO PIBHSA 3a0e3Me4yroTh
BHUMIPIOBaHHSl Ta PEECTPalil0 TapaMeTpiB eNEeKTPOCIOXKUBaHHSI Ta iX
nepenauy y migcuctemy BepxHboro piBHI ACKVYE. Texniuni 3acobu
MiJICHCTEMH HIDKHBOTO PIBHS BKJIFOYAIOTh:

- BUMiproBasbHi Tpanchopmatopu ctpymy (TC);

- BUMiproBajbHI TpaHcpopmaropu Hanpyru (TH) ans BBomiB Ha
tpanchopmaropu Nel, Ne2, Ne3;

- JMYUIBHUKYU €JIeKTPOCHEPT 1,
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- TepeTBOpIoBayi iHTepdeiciB;

- TEJICKOMYHIKaIliliHe 00JIaHAHHS;

- kabenpHa cucTema.

VY ckiaji KOMyHIKaIifHOT IJICKCTEMH Ta MiJICUCTEMH BEPXHBOIO
PIBHS BXOJISITB:

- cepBep 300py manux ACKVE;

- aBTOMaTH30BaHe poboue micite (APM) enepreruka;

- TEJICKOMYHIKaIliliHe 00JIaHAHHS;

- MIPUHTEP;

- JpKeperno 0e3mepediiiHOro KUBJICHHS.

Oynkmii cepBepa Ta APM eHeprermka mMoeqHaHI B OAHOMY
nepconanbHomy komm'torepi  (I1K). Sk cucrema eamHOro wacy
BukopuctoByeThesi NTR — cepBep, 1110 BiTbHO JOCTYNHUM B [HTEpHETI.

B sKkocti kaHamiB 3B'SA3Ky MDK MiJCHCTEMaMH HI)KHBOTO Ta
BEPXHBOTO PiBHS BHKOPUCTOBYIOThCS iH(OpMaliiHi KkaOempHi JiHIi
(udpowuii intepdeiic RS- 485) 10 00’ €xTiB.

Ilepemaua paHux NPO  ENEKTPOCIOKHUBAHHS 3HTY B BAT
«BanopixksI00ICHEPro» 3IMCHIOETLCS 10 EIeKTPOHHIM momTi 3 APM
ACKYE 3HTY. PesepBumii BapianT mnepenadi gaHux B BAT
Banopixxkso0neHepro» - o tenedony 3 Llenrpy 36opy Hanux 3HTY.

Ha BumiproBasnisHOMY piBHi ACKYE BHKOHY€E HacTyImHi QyHKIIT:

- BUMIPIOBaHHS NTapaMeTPiB eNeKTPOeHeprii B ToUKax O0JiKY;

- opMyBaHHSI MIBrOAMHHUX TrpadikiB HABaHTA)KEHHS AaKTHBHOI Ta
PEeaKTUBHOI IOTYKHOCTI,

- CTBOpEHHs Ta 30epiraHHs Ha TPOTA3i 3aJAaHOTO Yacy MEpBUHHOI
0a3u JaHUX MO OOJIIKY eNeKTPOeHEeprii;

- MATPUMAHHS TOYHOTO 4Yacy Ta 3a0e3ledyeHHs Iepexoly Ha
3UMOBHUN/TITHIN Yac;

- 3a0e3meucHHsT  iH(oOpMAIliifHOT B3aeMOIii 3 KOMYHIKaliHHUM
piBHEM 3a JOMOMOTOI0 CTaHJAPTHUX IIPOTOKOJIB 4Yepe3 CTaHAapTHI
iHTepdericu.

Komynikamiitna mincucrema ACKYE npusnauena s 300py
iHpopManii 3  iyMIBHUKIB, 30epiramHs  miei  iHopmamii B
KOMYHIKAI[IHHOMY CepBepl Ta HaJaHHS JOCTYIy JI0 TEPBHHHUX IaHUX
00JTiKYy.
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B cknajg TexHiYHMX 3ac00iB KOMYHIKAIIMHOTO PIBHS BXOJISTh:

- KOMyHikauiitauii cepsep Ha 6a3i [1K;

- TepeTBOpIoBay iHTepdeiciB;

- Ka0empHO-TIPOBITHUKOBA TPOIYKILis,

- MpHCTpili Oe3nepediiHOro KUBICHHS.

[Mpuknagne mnporpamHe 3a0e3MedeHHs, IO BCTAHOBIIOETHCS Ha
KOMYHIKaI[iHfHOMY cepBepi, BUKOHY€E HACTYITHI (YHKIIT:

- aBTOMAaTU30BaHE 3HATTSA JaHWX 3 JIYMJIbHHKA CIEKTPOeHeprii B
3agaHuil yac 100M abo MO 3amuTy Ta CTBOPEHHS KOIii MepBUHHOI 0a3u
nanux 3 ycix miumibHuKiB ACKVE;

- mepBHHA 00poOKa iH(hopmarii,

- KOHTPOJIb MOBHOTH 310paHoi iH(opMarrii;

- OTPUMAaHHS MITOK TOYHOIO Yacy Ta KOpEryBaHHs  TaiiMepiB
JIYHAIHbHUKIB,

- 3a0e3MeueHHs] aBTOMATUYHOTO MIEPEX0/Iy Ha JIITHII/3uMOBHHl Yac;

- BEJCHHS MPOTOKOMIB 3UMUTYBaHHS iH(OpMAIlil 3 TYNIBHUKIB;

- 3axuCT iHpOpMaIlil Bil HECAHKI[IOHOBAHOTO JIOCTYITY.

[Mporpamue 3ab6e3neuennss ACKYE, mo BcraHoBmoeThcss Ha APM
eHepreTrka, 3a0esneuye:

- 00po0OKy JaHWX, MO0 TMOCTYIAE 3 HIDKHBOTO PIBHS CHCTEMH Ta
nepenava iHpopmalii B 3pydHOMY AJISl aHAI3Y BUTIISLI;

- OMepaTWBHUI aBTOMAaTUYHWN KOHTPONb Ta OOJIK TMapaMeTpiB
SIIEKTPOCIIOKUBAHHS 110 KOXKHIN Toulli 00iky Ta o 3HTY B 1inomy;

- 30epiraHHs MapaMeTpiB eIEeKTPOCIOKUBAHHS 3a 00y 10 aKTHUBHIM
Ta peaKTHBHIN eNeKTpoeHeprii B 0a3i naHux enekrpocnoxkuBands 3HTY Ha
MPOTSA31 POKY;

- 30epiraHHs MIBroJAMHHUX 3HAYCHb HABAHTAXXCHHS 10 aKTHBHIN Ta
PCaKTHBHIN TOTYXHOCTI B 0a3i manux enekrpocrnoxuBanHs 3HTY Ha
MPOTA31 POKY;

- (hopMyBaHHS KOMEPIIIHOrO OaJlaHCy eNeKTPOEHEprii Mo TOoYKaM
obuiky Ta 3HTY B ninomy;

- Opraisailisi KOpHCTYBaJbHOTO iHTEpEHCy;

- mepenavya  jgaHux npo  enekrpocnoxkuBanHs 3HTY  BAT
«3anopikKI00IeHEPT 0,

- (opmyBaHHs hopM 3BiTYy mpo enekrpocrnokuBanns SHTY.
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3.4 Indopmaniitnnii 0omin Mix kommonentamu ACKOE

[ndopmaniitanii 0omin mMix komnoHenTaMu ACKOE 3nilicHioeThbCs:

- MK OaraToyHKIiIOHAJIbHUMH JIUMJIBHUKAMH eJIeKTpoeHeprii Ta
KOMYHIKaI[IHHAM CEpBEPOM 3 BHKOPHUCTaHHAM CTaHAAPTHHUX iHTepQelciB,
II0 HiIKJTF0YAI0ThCA 3a JA0MOMOI0r0 KaOelnbHUX KaHaiB,

- MDK KOMYHiKaliiinmm cepsepoMm Ta APM eHepreruka B
KOMIT'IoTepi  ab0  JIOKalbHOIO  OOYHMCIIOBAIBHOI  MeEpexen 3
Bukopuctanusam Texunonorii COM/DCOM.

Indopmartiiinuii  3B's130K KOMYHIKAI[IHHOrO ~ cepBepa 3
BuMiptoBanbHuM piBHeM ACKYE Bkirouae B cebe 3untyBanHs iH(opmarii
3 TMEpBHHHUX 0a3 JaHuUX JHYWIBHUKIB Ta KOpEeryBaHHS TaliMepiB
JIYHAJIHHHUKIB,

[pouec 3unTyBanHs iH(pOpMaIii 3 TYAIHLHUKIB!

- 3/1iCHIOETRCS MO MPOTOKOJIAM, SKi CKJIAJCHI 3TiIHO MIXKHAPOIHUM
cTaHIapTaMm,

- MATPUMYETHCSI OOMIH MiX PI3HUMH THUIIAMH JIIUHNIIBHUKIB,

- 3/IIHCHIOETHCS ABTOMATHYHO TI0 PErjiaMeHTy, SKIO 3aJa€ThCS MPH
KoH(pirypamii cucremu, abo 3riIHO 3 BUMOI'OI0 KOPHCTyBaya,

- BUKJIIOYAa€ TOXWOKM abo 3MIHM TpW 34MTyBaHHi iH(popmamii 3
JYMIIBHUKIB, TIepeadi Ta 3alicy MepBUHHUX JaHUX,;

- 3a0e3neuye IHAMKALIIO pPE3yabTaTiB 3UYUTYBAHHS Ta KOHTPOJb
MOBHOTH iH(OpMAIIii;

- 3a0e31euye MiHIMAJIbHUN Yac 3YUTYBAaHHS JIAHUX;

- CTBOPIOE MTPOTOKOIIH.

Hus  oxepkaHHS —~ JaHMX 13 KOMYHIKalliHHOTO  CepBepy
BUKOPUCTOBYETBCS METOJl MK KOMIIOHEHTHOTO OOMiHY TO TEXHOJIOTii

COM/DCOM.

Texuonoris COM (Component Object Technology):

- 00’€KTHO  Opi€HTOBaHa  mporpamMHa  crnenudikamis, 10
nporoHoBana Microsoft. COM mnpusHaveHa mjis HagiiHOT B3aeMopii
MporpaMHUX TNPOAyKTiB Mik coboro. COM — ne craHmapr, SKui

perinaMenTye Mojaeib nporpamHoro o0’exkra. COM-TexHOIIOriss BU3HAYAE
MexaHi3M B3aemozii COM-00’ ektiB Mixk cobOoro. B3aemonis COM-00’ exTiB
3a0e3neuyeTbcss HAOOPOM MiANporpaM, IO Ha3WBAKOThCH iHTepdericamu.
Hoctyn 1o iHTepdeliciB 3a0e3medyeThesi depe3 yHiKaldbHI iHAWKATOPH
inrepdeticie GUID (Global Unique Interface Identifier). Takuit Mmexauizm

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

12

Ja€  MOXKIIUBICTH TIPO30po  ympaisatd 00 ekramu. COM-texHoOrIs
PO3IIUPIOE 1IeH MEXaHI3M;

- BukopuctoBye BkaziBHuku (y Burisiai GUID) mns nocrymy mo
00’ekTiB Ha piBeHb omnepaiiiinoi cucremu. COM-TEXHONOrIS TaKOX
BKIIIOYae B ceOe 0i0mioTeky, B sKiii 3HaXOOUThCs HAOlp cTaHAAPTHUX
iHTepdeticie Ta Habop APl Qynkuiit, pozpobnenuii ans crBopennss COM-
00’ €KTIB Ta ynpaBliHHI HUMH.

Jnsg  BUKOpPHCTaHHSA COM-texnomorii Ha pisaux [IK B
O0UHMCIIOBAIBHIN Mepexi po3pobiieHa posnoaitbua COM-texHooris
(Distributed COM-DCOM). 3a morromororo DCOM 06’ ektit COM MOXKYTH
HaJaBaTH cBoi cepBicu Ha iHmi [IK B oOuncmoBaHiii mepexi.

Ha ocuoBi COM/DCOM-texHonorii po3pobiieHnii Hadip mporieayp
JUIsl OTpUMaHHS i3 komyTaniiiaoro cepsepa ACKVYE.

3.5 B3aemo3B’ 130k ACKOE 3HTY i3 cymizkuumu cucreMamMu

Indopmanis i3 ACKOE ans BUKOpHCTaHHS B IHIIMX CHCTEMax
OTPUMYEThCSI HACTYITHUMH CIIOCOOaMHU:

- MepBHHI JaHi OOJKy dYepe3 Opyruil He3aleXHUH iHTepdelic
JIYUIIBHUKA,

- TMEepBHHI JaHi 00JIKy 13 KOMyTalilfHOro cepBepa - 3a JOMOMOIOI0
DCOM-texHozorii abo ¢aiinoBoro o0IiKy.

ACKOE 3HTY 3a0e3neuye nepenauy ¢aitnie B ¢opmari makera
4024 enekTpOHHOIO TIOIITOIO B eleKTporocTradansHy opranizamii — [TAT
«3anopikKI00IEHEPTO».

4TTOPAAOK POBOTHU

4.1 Bu3HavyeHHsI IOTOYHUX 3HAYEHb KOMEPIiifHUX TaHUX MO
cnoxuBanHIo esiekTpoeneprii 3HTY (3a mporpamoro Energy Vision)

4.1.1 3anyck mporpamMu
[Mporpamuuit xommieke Energy Vision ckimamaetsest 3 2-X BY3IiB
300py JAaHHMX: OCHOBHOrO i pe3epBHOro. OCHOBHUIH BY30JI pO3TaIlIOBAaHUMH

Ha cepBepi ACYE miacraniii, pesepsauii - Ha APM enepreruka 3HTY.
JaHi pe3epBHOrO By3Jda MIATPUMYIOTBCS B  aKTyaJlbHOMY CTaHi
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aBTOMATHYHO NUISIXOM CHHXPOHI3alii HWOro 3 OCHOBHUM BY3JIOM 3a
po3kiazom (0auH pa3 y 2 TOIMHH ).

[epexin Ha eKCIUIyaTallil0 PE3ePBHOrO By3Ja 300py MPOBOAUTHCS
TINBKH Yy pa3li BUXOLYy OCHOBHOI'O BYy3jda 3a JONOMOIOI0 IPOTrpamu
EVMonitor, 3aBmanusM skoi € KoHTpomb mpare3aatHocti ACYE
MiACTAHIT.

JlocTym 10 OCHOBHOTO By3Jia 300py manux (CepBepy) 3ailCHIOETCS
10 JIOKaJIBHI Mepexi yepe3 nporpamy Remote Administration Viewer.

IMporpamy Energy Vision 3amyckaerncs ABTOMATUYHO TIPU
BKJIroueHHI CepBepa 1 3aBaHTa)KeHi omepailiiiHoi cucremu Energy Vision
Ha CepBepi mpairoe Oe3rnepepBHO 1 1MiI0000BO. SKio mporpama Oyna
BHBaHTaXEHA, TO 11 He 00XIJIHO 3aIyCTUTH YPYYHY Yepe3 CHCTEMHE MEHIO
3amycky noaatkiB (kHomka «[lyck»): ITyck/mporpamu/acye/energyvision.

4.1.2 IeperJisig NoKa3anb

OcHOBHOIO iHTep(deiicy mporpaMud € TOJNIOBHE BIKHO 3 MEHIO 1
MaHEIUTI0  IHCTPYMeHTIB (HaOlp KHOMOK) Bropi. YcepeauHi HBOTrO
PO3TAIIOBYIOTHCS BiKHA OKPEMHX JIUMIBbHUKIB. DYHKIIT KHOMOK 1 1HIINX
elieMeHTIB iHTepdelicy MoXHa 3’ ICYBaTH 3 MiJKa3KHU, 110 3’ ABJISETHCS MPU
HaBeJIeH1 Kypcopy MHIII Ha eTeMEHT.

KoxxkeH niUMIBHMK TPEACTaBICHWH MIKTOrPaMor, KOMip SKOi
3MIHIOETBCS B Tpolieci 300py naHuX. SIKIIO OocTaHHINA ceaHC 3B s3Ky OyB
YCIIIIITHUM, KOJNIp 3€JICHUM, SIKIIO KOJIp IKOHKH CHHIH — JIYMIbHHK
3a0JIOKOBAaHUH YpYUHY.

[MpumycoBo 3amycTutu 30ip JaHWX MOXHA, BUKOHABIIW TOABIMHE
KJIallaHHS Ha ONHIK 3 iKOH (MOTPIOHOrO THITY) B CTOPIHIN «3a/jaHHE» BiKHA
«[leHTp ynpasiieHus »

Bimkputy BIKHO 3 JaHUMHM JIYMJIBHUKA MOXHA IOJBIHHUM
KJIaUaHHAM MHIIl Ha 1KOH1 JIYMIbHHKA, a00 BUAUIMBIIN 1€l JIYHUIBHHUK 1
HaTHcHYBIM KiaBimy F3. YV BikHi kHomkm «Kommepueckuwe aaHHBIE»
(«Cymmapubie») i «lIpoduns Harpy3ku» («[Ipodune») BuOHPaOTH
BIJINIOB1JIHI CTOPIHKH.

[Toka3anHs JiunibHUKa (HapoCTalO4YMid MTIICYMOK B KBT*u)
BiZIoOpaxkyroThcs Ha cTopiHii «KoMmepueckue naHHbie» («CyMMapHbIE»).
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Pucynok 4.1 - T'onoHe BikHO niporpamu Energy Vision «Llentp
yIpaBJICHHS»

[Mporpama Energy Vision n03Boise NPOIJISIHYTH CBiTYEHHS 3a
KOKHY 1100y, 32 KOKCH MICSIlb, TUIBKH IOTOYHI CBIJIYCHHS 1 BUTPATH 3a
nepion. BuOuparoun notpiOHy 3aknanky (Ha Hiii BigoOpa)aeTbcs nara
30epexKeHHsI), MOXKHA TPOTJISIHYTH CBITYCHHS HA BiANOBIHY JaTy.

[[o0 BigKpUTH BIKHO IHIIOrO JIIYMJILHUKA, CIIiji ITOBEPHYTUCS IO
Bika «l{eHTp ynpasieHus ». Lle Mo>xHa 3p0OHTH HACTYITHUM YHHOM !

- 3aKpUTH BiKHO JIYMIbHUKA,;

- TIEPEXOJUTH JI0 HACTYITHOrO ab0 MONEPeHHOr0 BiKHA KHOIKAMH 13
CTpUIKAMH Ha TIaHeNi IHCTPYMEHTIB N0 THUX TMip, TMOKH HE 3 SIBUTHCA
noTpidHe;

- HATHCHYTH KnaBimy F2 abo kHONKY 13 300paXeHHSIM KOMI' I0Tepa
HAa MmaHeni IHCTPYMEHTIB.

OnHoyacHO MOXYTh OyTH BIiJKpUTI JeKiibKa BIiKOH, Ta 3a
nornomororo kHomok «Cascade», “Tile Hori zontally” posmictutu ix
pisauMu criocodbamu. [TyHKT ronoBHoro mMeHto «OkHa» Hajgae (QYHKIIi 110
YIIPaBJIIHHIO BIKHAMH 1 CIMCOK BiIKPUTHX BIKOH JUISl IIBUJKOTO MEPEXOAY.
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Jani y BiKHI JIYHIBbHHKA MOXYTh OyTH Oe3mocepesHbO BETHMYWHH,
mo iM BuUMIpATH a00 pealbHI 3HAYCHHS CIEKTPOCIIOXKHUBAHHS Ha
NpHEIHAHHSX 3 ypaxyBaHHAM KoedimieHnTiB Tpancdopmanii TH i TC. Le
3aNIeKUTh  Big  TiobanbHOi oniii  «lcrmonb3oBanue KOI(PPUIMIHTOB
TpanchopManuu», SKy MOKHA T[EpeMHUKAaTH KHONMKOK Ha TaHeli
IHCTPYMEHTIB TOJIOBHOTO BiKHA.
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Pucynok 4.2 —IIporpama Energy Vision. [lani niunibHuKa
4.1.3. KonTpoJn aBapii

3a mporpamoro Energy Vision — mTpoOKOHTPOSIOBATH MOTOYHI
3HA4YeHHS HaNpYTH, NOTY)KHOCTI 1 IHIIMX TapaMeTpiB eJIeKTPUIHOT MEPEXKi.
Habop mapamerpiB BHU3HAYAEThCS THUIIOM JHYMIbHUKA. Y pas3l BUXOIY
3Ha4YeHb MapaMeTpiB 3a MEXI1 3a/JaHOT0 Jiana3oHy Mporpama poOHThH MPO
1€ B )KypHaJi TPUBOT.

[Ipu mosABI B XypHaJi TPUBOT HOBOI'O 3aMKCYy Iporpama MpoYyruHae
cUrHaJIi3yBaTH 1po 1e (KkHomka «KypHai TpUBOIr» Ha MaHell IHCTPYMEHTIB
nounHae murath). 11[00 BiIKIIOYMTH CHUTHAII3ali0 MOTPIOHO HATHUCHYTH
Ha KHOMKY <«JKypHan TpuBOr » Ha MaHedl iHCTpyMeHTiB BikHa «LleHTp
yhnpaBieHUus». Y BIiKHI, IO 3'ABISETHCS, CIIJ TOCTABUTH BIIMITKUA B
crosiii «[loaTBepkIeHNE )1 BCIX HOBUX 3aIHCIB.
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Jdns  3py4yHOCTI Teperisily JKypHaly TpUBOT B  Iporpami
nependadeHo copTyBaHHS KypHaIY IO sSIKOMy-HeOynp moio i (inbTparito
JIaHUX 110 JIYHIBHUKY 1/a00 nmati.

[IpornsaHyTH COUCOK 3aBIaHb KOHTPOIIO aBapiif, CTBOPUTH HOBE 200
Jifoue 3aBIaHHA MoOXHa Yy BikHI «l[eHTp ympaBneHus» Ha BKIAALi
«KoHnTpons aBapuii».

4.2 CTBopeHHs1 MaKeTiB 3BiTiB i peecTpanisi 3MiH B cucreMi 00J1iKy
4.2.1 3anyck nporpamu

ITporpama BMMakler 3amyckaersest ypydHy depe3 CHUCTEMHE MEHIO
3amycky ponatkiB (kHomka «Ilyck»): [Tyck/IIporpammel/ ACYD/ BMMaker
a00 3a JOMOMOTroI0 SIpiuKa Ha pobodomy croii Windows.

OcHOBHOIO iHTep(deiicy mporpaMud € TOJIOBHE BIKHO 3 MEHIO 1
MAHEJUTI0 1HCTPYMEHTIB. Y cepeluHi BiKHa BioOpa)karoThbcsi Pe3yNbTaTH
po3paxyHKy OajaHCiB 1 MAKETIB.
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Pucynok 4.3 — BikHO py4HOTO BBOAY IMOKa3aHb.
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4.2.2 Tlopsinok podoTu

1. Beectu iH(OpMAIIi0 IS IPHETHAHD PYYHOTO BBEICHHS.

2. Po3zpaxyBatu 1 mpoaHaiizyBaTH OajlaHCH.

3. ChopmyBaTH MaKeTH i pO3ICNIATH iX MO €ISKTPOHHIN MOIITI.
4. CcopmyBaT HEOOXiHI 3BITH.

4.2.3 PyuHe BBeIeHHS

PydHe BBeneHHs CBiueHb HEOOXIHE JUIS TPHETHAHD, JIYMIBHUKA
Ha sikux He oxomieHi ACKOE, ane iHdopMariist mo HUIM BUKOPUCTOBYETHCS
MIPH PO3PaxyHKy OajaHCiB i MakeTiB, CKJIaJlaHHI 3BiTiB.

[Mopsimok aiit mpu BBOII:

a) HATUCHYTH Ha KHOIIKY «4d 5 (BuOpatu B MeHIO «J]aHHBIE» TYHKT
«PyuHoii BBOJ » a00 HaTucHYTH KomOiHamiro knasim Ctrl + Alt + R). Ha
eKpaH 3 SIBUTHCS BIKHO PyYHOTO BBOAY;

| MEHTOR
m.oaz
TEHIRA Y 20836 03,29 20804 0.0
TCHI1R2 A+ B2057 0108 20040000 -
TCH1TM A IG7G MEHMN . o | 5 |
TCH1W At T2Er 8 T1.0HC A0S DY T A TORATe
TCE1 72 he  EBIES 108 20074 00 BROIA
TCR1Z A D 1.06.2004 0000
S S ol APRERRIRE et bl
. ] ]
i AL ] X I'r'mc'ul e

Pucynok 4.4 — BikHO py4HOTO BBOAY IMOKa3aHb

0) HaTHCHYTH Ha KHOIIKY « LFF“]E» Ha naueni incmpymenmis. Ha ekpani
3’ IBUTHCS BIKHO JOJaBaHHSA [I0Ka3aHb,
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Pucynok 4.5 — BikHO 10/1aBaHHS TTOKa3aHb

B) y BIKHI, [0 3 sIBUJOCS, BUOpATH MpPUEIHAHHS, BUOpATH KaHal,
BBECTH TOKa3aHHs, BUOpATH ATy i 4ac 3HATTS TOKa3aHb 1 HATUCHYTH Ha
kHOTIKY «OK». Y mabauyi pyurnoeo 6600y 3’ IBUTbCS HOBUH HAJINC,

r) micias 3aKkiHYeHHs BBOAY BCIX HEOOXIIHHMX TIOKa3aHb IS
30epekeHHsI TaOIHIIl PyYHOTO BBOAY HATUCHYTH Ha KHOMKY «OK».

Pyune BBezieHHs1 HEOOXiTHO MPOBOANTH 110 HACTYITHUX MPaBUIIAX:

a) SIKIO CKJIaaaeThcs 1000BMil 3BIiT — BBecTH nokaszanus Ha 00:00
roguH modatkoBoi i 00:00 roxuH KiHIIEBOT TaTH 3BITHOIO TIEPiONAY;

0) AKIO CKIIAMaeThCs MicAUHMIA 3BiT — BBecTH mokazanus Ha 00:00
roguH 1-ro udmcia 3BITHOro Micsis, a Takok BBectH mokasandsg Ha 00:00
rojuH 1-ro 4uciia HaCTYIHOTO MiCSIIS;

B) SKIO CKIaJA€ThCsA 3BIT Ha JOBUILHMIE mepion — BBecTH
nokazanda Ha 00:00 rogun mouatkoBoi 1 00:00 romwH KiHIEBOI maTH
3BITHOT'O TIEPiOAY.

Bci panime BBeneHi JaHi 30epiraloThbcs B MPOrpami.

4.2.4 Po3paxyHoK OajaHciB

[Iporpama 103B0JIsIE PO3PaxXOBYBaTH J000BI OATAHCH 32 MPOQiIeM.

Banancu HeoOXigHi [UIs TEpEBIpKM KOPEKTHOCTI JaHWX, SKi
BUKOPHUCTOBYETHCS IS TOJAIBIIMX PO3PAXYHKIB.

[opsimox mii:

a) y TepIIoMy TTOJTi i3 CITUCKOM Ha TaHelNi iHCmpymeHmis subpamu
THO JOKyMeHTa «bajlaHc», B JOpyromy MoOJi i3 CIHCKOM BHOpaTH Ha3By
6anancy (abo myHKT «Bce»);
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0) HATHCHYTH KHOIIKY & » (BuOpatu B MeH0 «PaboTa» MyHKT
«Pacuer Ha maTy» abo HaTHCHYTH KoMmOiHamito kinasim Ctrl+D) i BuGpatu
JaTy pO3paxyHKy.

PesynbraTtu po3paxyHky OanaHCIB 3'BJISTHCS B FOJIOBHOMY BIiKHI B
naweni  nepeensdy — pesyabmamie.  OTpUMAaTH  JaHI  HEOOXITHO
MpOaHANI3YBaTH 1 JIvile y pa3i iX J0CTOBipHOCTI MepeX0IUTH 10 MYHKTIB
pob6oTtu.

4.2.5 Po3paxyHoK i po3cuika MaKeTiB

[Iporpama nependayae po3paxyHOK JOOOBUX MAaKeTiB 3a mpodijem i
PO3CHJIKY IX TIO €JIEKTPOHHIH TOIITI Ha 3a3/1aJIeriib 3aJaHi aJipecu.

Po3paxyHOK MakeTiB MOXXHA IPOBOAUTH TUIBKU y Pa3i JOCTOBIPHOCTI
JaHUX OaJlaHCIB Ta SKIO J000BUI OallaHC IO MIWHAX MIJICTAHIIT B MEpEKax
HOPM.

[Mopsimox mii:

a) y TepIIoMy TTOJTi i3 CITUCKOM Ha TaHelNi iHCmpymeHmis subpamu
TN J0KyMeHTa «Maker», B JIpyroMmy IoOJi i3 CIIUCKOM BHOpaTH Ha3By

Mmakety (abo nyHKT «Bce»); ,
o e e
YSET

IMEF.ET :_”Bc:e
e

0) HAaTUCHYTH Ha KHOMKY « [ » (BuOpatu B MeHio «Pabora»
nyHKT «Po3paxyHok Ha aaTy» a0o HaTHCHYTH KoMmOiHamito kiasim Ctrl+D)
1 BUOpatu Jaty po3paxyHKy. [licis nboro mouHerbesi po3paxyHOK MaKeTiB,
pe3yabTaTH SKOIO 4Yepe3 JACSIKU uyac 3'SBISATHCA B TOJOBHOMY BiKHI B
nawueni nepensdy pe3yibmamis,

B) MPOaHaJi3yBaTH MOBHOTY JaHUX 1 Pe3yJIbTaTiB PO3PaXyHKY;

) SKIIO pe3yNbTaTh )Z[OCTOBipIii, TO JUIA PO3CHIIKM PO3PaXOBAHMUX

MaKeTiB HATHCHYTI Ha KHOMKYy « =1 » (BuGpartn «PaboTa» MyHKT
«OTnpaBUTh MakeT» a00 HaTHCHYTH KoMOiHaiito knasim Ctrl+M);

1) SKII0 MaKeTH TOpPaxOBaHi 3a MOBHHUMH JaHWMH, TO TOYHETHCS
nporiec X BijcHiaHHS. [HakIe HA eKpaHi 3’ SBUThCS BIKHO-TIONEPEKECHHS,
B SIKOMY BiJIOOpPa)Ka€ThCS TMPHETHAHHS 3 HEIIOBHUMU JAHUMH 3 PO3OUTTIM
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M0 TOAWHHUKY 1 KojipHOw audepeniiamiero. 3eeHudl — MOBHI JaHi,
pPOXEBUI — HEMOBHI JIaHi, YePBOHUM, - HEeMa€e JaHUX. MOXKHA TiATBEPIUTH
BIJICWJIKY HENOCTOBIpHHMX JIaHMX a00 BiAMIHUTH 1 cpoOyBaTH YCYHYTH
NPUYHHH.

[lpu BimcunaHHI MakeTH aBTOMATHYHO 30epiraloTbCs Ha JUCK B
JMPEKTOPIIO.

D:\ASUE\BMMaker\Bmodels.

4.2.6 ®opmyBaHHs 3BiTiB

[Iporpama no3BOJNISiE CTBOPIOBATH 3BITH 3a MOKa3aHHSAMH 3a A00Y,
MICSIIb 1 32 JOBUIbHUIN TIepiof. Y 3BiTi MOXKE BXOJUTHU OJHMH a00 JIeKiIbKa
OanaHciB.

CTBOpeHHS 3BITIB MOXIJIMBO TUIBKH Yy pa3i JOCTOBIPHOCTI JaHHUX
OasaHCiB 1 K110 OOOBHIT OaaHC MiACTAHIlIT B MEPEKaX HOPMH.

[opsimox mii:

y TEpIIOMy MOJi 13 CIHUCKOM Ha TMaHeNi iHCTPYMEHTIB TOJIOBHOIO
BiKHa MporpamMu BHOpaTH THII JOKyMeHTa «OTdeT», B ApyroMmy momi i3
CIIMCKOM BUOPATH Ha3BY 3BITY;

e L L P R S —

Oruer ﬂlﬂmnmuﬁn Al l :ji ;‘; ﬁ‘ﬁ -{:l! ﬁ‘

e

HaTUCHYTH Ha KHOIIKY «F;;"F‘;I » (BuOpaTu B MeHI0 «PaboTa» MyHKT
«Pacuer Ha maTy» abo HaTHcHYTH KomOiHaito kiasim Ctrl+D). Ha expani
3’ IBUTHCS BIKHO BBEICHHS MapaMeTpiB 3BITY;

Pucynok 4.6 — BikHo BBOAY mapameTpiB 3BiTy
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y BiKHI, 110 3' IBUTHCS, BUOpaTH MAa0IOH 3BITY, THII IEPiony, BBECTH
naHi nepiofy (1aTH) i HATUCHYTH KHONKY «OTuer».

st mobynoBu 1000B0i BiZoMOCTi 110 aKTUBHIl eHeprii HeoOXiaHO
BUOpatH Ha3By «Bemomocth (A)».

Jlist o0y J0BM aKTy MPOMyCcKy 10 akTuBHiil eHeprii 3a 10 (a6o 20)
10 HeoOXimHO BUOpaTH Ha3By 3BITY «Akm ykopou. (4)», mabioH 3BiTy —
«axm nponycka», tan nepiony — «10 cyrok» (abo «20 cyrok»), nepion - 3
1 1o 11 (a6o 21) yrcio 3BITHOTO MiCSIIS.

Jlnst moOynoBH aKkTy MpOMyCKy IO akTuBHIH (a0 peakTHBHIil)
eHeprii 3a Micsib HeoOXinHO BHOpaTH Ha3By «AKT (A)» (abo «Akr (R)»),
I1a0JIOH 3BITY — «aKT MPOIYCKa», TUI Mepiofy — MicsIb, BUOpAaTH 3BITHHHA
MICSLIb.

30epekeHHsT 3BITY Ha MAWCKY MPOBOAWUTHCS aBTOMATHYHO. 3BIT
36epiraethes B aupekitiro DNASUE\BMMaker\Reports.

4.2.7 Anaji3 1aHux

3BEpHYTHU yBary Ha:

- 1000Bi (hakTUyHI HeOaMaHCH MIJCTAHII MO INIWHAX BCIX KJaciB
HaTpyTH;

- TMIOBHOTY JIaHUX 1 pE3yJIbTATiB PO3PAXYHKY.

Benmnunna no6oBoro HebamaHCy HeoOXigHa JUIS  TeEpeBipKH
JOCTOBIPHOCTI IaHUX, 10 BUKOPHCTOBYIOTHCS B PO3paXyHKaX.

SIKIIO BOHA HE TIEPEBUILYE BETMYMHY JOIMYCTUMOro HebanaHcy (He
oinbire 1%), To aHATI3YETHCS TOBHOTA JIAHUX 1 PE3yJIbTaTIB PO3PaxXyHKY.

Po3paxoBani nmaHi (akTHUHUX HeOaTaHCIB 1 MAKETIB PO3AUISIOTHCS
Ha 5 xareropiii:

NMOBHi AaHi — 3 TYWIbHUKA HA TIPUETHAHHI OTPUMaHUH Mpodib 3a
o0M[IBi MIBrOJMHU JAaHOI TOAMHH a00 CyMH, IO PO3PaxOBaHi 3a MOBHUMH
JaHUMH; Bi1OOpaKaloThCsI YOPHUM KOIBOPOM;

HENoOBHi 1aHi - 3 JTYMIbHUKA HA IPUEIHAHHI OTPpUMAaHUN Mpodisib
TUIBKY 3a OJWH NIBrOAWHM JaHOI FOAMHU, 3a4MTaHl JaHl 3 TOMUJIKOK a0o0
CyMH, IO pPO3paxOBaHa, 3a HCIMOBHUMHU JaHUMH, BiJ0OpakarOThCs
YEepBOHUM KOJIBOPOM,;

HeMa€ JaHMX — NpUEIHAHHS BUMKHEHEe abo JaHi 3 JNiYMJIbHHKA Ha
MpUeaHAHH] He 3unTaHi (a00 3unMTaHi 3 MOMUIIKOIO 32 OOW/IBA TBTOJUHH );
HE BiJI0OpakaeThes,
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AaHi 3 HemOOOJIKOM — Ui TpPHEIHAHHS HAa JaHy TOAMHY ICHYE
3aIuC B )KypHAJI HeZ000IiKY; BiIoOpakaroThes (DioJIeTOBUM KOJIBOPOM;

AaHi 3 pyYHHM BBOJAOM — 3HAY€HHS 3a MEpioJl, 10 pPO3paxoBaHe 3
BUKOPUCTAaHHSM JKypHaJIy Py4yHOro BBeACHHS. BBaxkaeTbcst 3a MOBHWH i
BiZJOOpaXkaeThCc CHHIM KOJIBOPOM.

Sxmo Bci gaHi B pO3paxyHKy € TIOBHUMH, TO pe3yibTaTH
BB@XKAIOTHCSA 32 JIOCTOBIPHI 1 MOXJIMBE IOAAJBIIC IX BUKOPHCTAHHS.
[Hakmie HeoOXiZTHO BUKOPUCTOBYBATH «Y CTpaHEHHE HETOIAT0K».

4.2.8 Pe3epB npueIHanb

[Mporpama mnepenbavae BemeHHS >KypHalTy OOJIKYy MpHEIHAHB,
BHBEJICHUX B pe3epB i MOBEpHEHHX B pobOory. JlaHi Mo TNpueaHaAHHSAX,
BHBE/ICHUX B Pe3€pB BBAXKAIOTHCS 3a MMOBHI HABITH MPH iX BIACYTHOCTI.

ITopsiox it mpu BUBOJI B pe3eps (IIOBEPHEHHI B po0OTY):

HATHCHYTH Ha KHOIIKY « oy (BuOpatu B MeHIO «/laHHBIE» IYHKT
«Pe3epB» abo HatucHytu komOiHamiro knmasim Ctrl+Alt+E). Ha expawi
3’ IBUTHCA BIKHO POOOTH 3 pe3epBOM;
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Pucynok 4.7 — BikHo po0oTH 3 pe3epBoM
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HaTUCHYTH Ha KHOIKY « LT“HE » Ha MaHelni iHcTpyMeHTiB. Ha ekpani
3’ SBUTHCS BIKHO JIOJIJaBaHHS 3aITUCY;

Aobasnenye 34]

la1-3 fei
Tefieree Hara Bpsws
{epesepe = l0311.2004 >}17:13:23

=1

Pucynok 4.8 — BikHO J10/1aBaHHS 3aIlUCy B TaOJIUIIO PE3EPBY

y BIiKHI, 110 3'IBUTbCS, BUOPATH MpPHETHAHHS, JIit0, AaTy 1 4ac Ml i
HATHCHYTH KHOMKY «OK». ¥V Tabnuii pe3epBy 3’ ABHTHCSI HOBUII 3aITuC;

IICJIS 3aKIHYEHHS BBOAY BCIX HEOOXIJIHUX 3aIUCIB JUI 30epEKECHHS
TaONUI pe3epBy HATUCHYTH KHOMKY «OK».

4.2.9 )Kypuaa Hen000aiKy

Henoobmik enexkrpoeHeprii Moxke BHHUKATH TIPU 3aMiHi JTiUHUIBHUKIB
Ha TpHEIHAHHI a00 MpH HEITaTHId cuTyanii. Y Takux BUMIAIKax
OOUYHUCITIOETBCS  HEMOOOTIK eIeKTpOoeHeprii 1 3aHOCHUTbCA B IKypHAl
HemooOiky. Jami 1i JaHi BUKOPUCTOBYIOTBCS TIPU PO3PaxyHKY OasiaHCIB,
MAaKeTiB 1 3BiTiB.

[Mopsimok niit mpy BBEACHI HEAOOOIKY:

HaTUCHYTH Ha KHOIKY « » Ha TaHeli IHCTPYMEHTIB TOJIOBHOTO
BikHa (BuOpatu B MeHIO «/laHHBbIe» MYHKT «Henoy4ers» ab0 HATUCHYTH
koMmoOiHarito knasim Crtl+Alt+N ). Ha expani 3'siBUTbCsSI BIKHO KypHaiy
HETO0O00IIKY;
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Pucynok 4.9 — BikHO po0OTH 3 )KypHaJIOM HEA0O0OIIKY

HaTUCHYTH Ha KHONKY « » Ha MaHem IHCTpyMEHTIB. Y Tabmuii
3’ IBUTHCS, HOBUM 3aIlUC,

y 3amuci, 1o 3'SBHBCS, BUOpaTH TNPUEIHAHHS, KaHAI , BBECTH
3Ha4YeHHS HEeIOOOJiKy, BUOpATH OYAaTKOBY 1 KIHIIEBY AATy;

mcis 3aKiHYEeHHS BBEIEHHS BCIX HEOOXIOZHMX 3alHuCiB IS
30epexeHHsI TaONHIli pe3epBy HATUCHYTH Ha KHOMKY «OK».

4.2.10 3amina JiYMJIBbHHKA

Kypran 3aMiHM JIYMJIBHHUKIB  3aOBHIOETHCS MICHs  3aMiHH
JIYUJIbHUKA Ha TMPUENHAHHI , J0J]aBaHb HOBOIO JIiYWJIbHUKAa B Energy
Vision i mepiioMy 3amuTi JIIYHIbHHUKA.

Iopsimok  miii mpu Tepernsai 1 peaaryBaHHI >KypHaly 3aMiHH
JHYHUITLHUKIB!

BUOpatH B MeHIO «J/{aHHbIe» MyHKT «[IpucoequHenns» (HATUCHYTH
koMOiHarito knmapim  Ctrl+Alt+HP). Ha expani 3'sBUTbCS CHHCOK
MpHEIHAHD;
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Pucynok 4.10 — Criucok npueHaHb

BUOpaTH MOTpiOHE MpPUETHAHHS 1 HATUCHYTH HA KHOIKY « » Ha
naHesni iHcTpyMeHTiB ( HaTucHyTH KoMmOiHartito knasim Ctrl+S). Ha expani
3’ IBUTHCS BIKHO KYpHAITy 3aMiHH JIIYNIbHUKIB,

I ypHan 1amMe s CUET WA - AT-5
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Pucynok 4.11 - XypHan 3aMiH# JTIYHIBHHKIB
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mo0 BKIIOYUTH PEKUM pelaryBaHHA MOTPIOHO HATUCHYTH Ha

.—; .. . . .
KHOIIKY « » Ha MMaHeJl IHCTPYMCHTIB. Ilicns ObOI'0 MOXKHaA J0JaBaTH 1

BUJAIISTH 3allUCH B XYPHali 3a JOMOMOTOK KHOIMOK « @, i B Ha
naHenl iHCTPYMEHTIB, peAaryBaTH iCHYIOYi 3a1uncH;

michsl 3aKiHUYEHHS BBEACHHS BCIX HEOOXiIHUX 3amuciB  AJs
30epexeHHsI TabNHIIi pe3epBy HATUCHYTH Ha KHOMKY «OK».

53MICT 3BITY

3MicT mpo npoBezeHy JadbopaTopHy poOOTy MOBHHEH MIiCTHTH

5.1 Mera po6otu

5.2 Ctpykrypna cxema ACKOE mincranimii Ta i onuc

5.3 PesynbpraTé BUMIPIOBaHHS MOTOYHUX JaHUX IO €JIEKTPOEHeprii
(o 3aBaHHIO BUKJIa1a4a)

5.4 Pe3ynbpTaTé MArOTOBKH MAaKETiB Ta MPOTOKOJIB €NEKTPOEHEPTii,
10 BUMIPIOETHCS

5.5 BucHOBKH 110 TIPOBEACHHIO pOOOTH.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

