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KomnaHua Mopyc aktusHo paboTtaeT

Ha pbIHKEe NporpaMMHOro obecrneyeHus ona
onepaTyBHO-AMCMETYEPCKMX CIY>O NpeanpuATui
3NeKTpo3HepreTnkn ¢ 1994 r.. 3a 310 Bpems
KOMMaHuA BbIMyCTUAA IMHEKY NPOrpaMMHbIX
NPOAYKTOB 1 3aBOeBana npusHaHmne 60M1bLLIOro
KofiIyecTBa Nosib3oBaTenen.

B HacTosLee BpeMs Halm pa3paboTKM XOPOLLIO
N3BECTHbI BO BCEX KPYMHbIX 3Heprocuctemax Poccuu,
B CO, ®CK E3C, o4y, POY, M3C, MPCK. Cpeau
3aKa34MKoB KOMMaHuy Mogyc MHOrve ropofckme
3NeKTpUYeckme CeTH, 3Heproemkmne NPesnpuATUS,
LleHTPbl MOArOTOBKM KagpoB, KOMMaHWUn-
pa3paboTynKy NporpaMMHOro obecrnedeHus ana
3HEPreTUKM 1N CUCTEMHbIE MHTErpaTopbl.

BobLIOM MHTEPEC K HALLMM MPOrpaMMHbIM
NPOoLyKTaM OnpefenaeTca nx Ka4eCcTBOM,
MMOKOCTBIO, LUMPOKOM 061aCTbio MPUMEHEHNSA 1
NPOCTOTON 3KCMayaTaLu.
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MpuHuun pa6orsl komnanuu Moayc -

«oT I'IpOGI\eMbI = K pelieHulo,
OT NPOCTOro - K CAOXKHOMY».

Hawu nporpaMmmnbie NPOAYKTbI NpeAHa3HauYeHbl
ANl PELUEeHUA CAGAYIOLUX 3aAaY:

AUCIMETYEPCKAA UHOOPMALIMUOHHAA CUCTEMA (AUC):
Co3paHvie ceTeBbIX ONnepaTUBHO-UHMOPMALMOHHBIX KOMTJIEKCOB AJ1 OMNepaTUBHO-TEXHONOMMYECKOro NepcoHasna
Nto6Oro ypoBHs, paboumx MecT pyKOBOAWTENEN U NMOMb30BaTeNen TEXHOMOMMYeCcKmX Ciyxob.

TPEHAXXEP MO ONEPATUBHbIM NEPEKAIOYEHUAM
ANl NEPCOHAAA SHEPFETUMECKUX OBbEKTOB:

06ecneyeHne MHCTPYMEHTaIbHO-METOLNYECKOM OCHOBbI 0BYYeHUA [eXXyPHOro nepcoHana CTaHuuii 1 NoACTaHLuA,
AMCNETHEPOB pacrnpenenuTesbHbIX U MTAIOLLMX CETEN MPOBEAEHMIO OMepaTUBHBIX NEPEKSTIIOHYEHNIA.

FTPAOUYECKUU PEAAKTOP:

Pa3paboTka 3/1eKTPOHHbIX MakeTOB CXeMHON rpachvikv U MaTeMaTUYECKX MOAENeR O/1s 3NeKTPUYeCcKnX 1
TEeNJIOBbIX IHEPreTUYeCKnX O6bEKTOB, a TakXKe CUCTEM BTOPUYHON KoMMyTaumn (P3nA, TA), aBToMaTM3MpoBaHHOe
NPOEKTUPOBAHME 3NEKTPUYECKON CETH.

TPAOUUYECKAA CUCTEMA (NMAATOOPMA):

Co3aHne TEXHONOrMYECKUX MPUOXKEHWIA C UCMONb30BaHNEM CXeMHOI rpacukin. KoMmnoHeHT ActivesXeme
No3BONAET UCMONb30BaTh AOKYMEHTbI, MOArOTOB/IEHHbIE B HaLLIER rpadmyeckolt CcTeMe, B MPUIIOXKEHNUAX APYrviX
pa3paboTynkos MO Ans sHepreTMkM, KOPNOpPaTUBHLIX PELLEHUAX, B VIHTepHET.



TpeHa)ep nNo onepaTUBHbIM NEPEKAIOUYEHUAM
AAfl NTEpPCOHANA 3HEepreTuYecKux obnekKrTos

TpeHaxxep No onepaTuBHbIM NepekItoYeHNAM B KayecTBe NMoJib30BaTeNbCKOro MHTepderica TpeHaxepa
npefHa3HavyeH s oby4eHnsa nepcoHana nopsaky NCMOJIb3YeTCA 3NEKTPOHHbIN MakKeT, NpeACcTaBNAoLLMIA
npoBeAeHMa KOMMYyTaLMIA Ha MtobbIX 3HepreTU4ecKmnx O[IHOJIMHENHYIO CXeMy SHeproobbekTa Unu ceTu
obbekTax. OH MOXET ObITb UCMOMb30BaH s 3NEKTPOCHAOXEHWS, [OMNONHEHHbIA MHTEPaKTUBHbIMY
CaMOMOAroTOBKM, aTTecTaunmn nepcoHasna pasin4Horo N300paXkeHNAMN LUUTOB yNpaBieHns, NaHenen penerHblx
YPOBHSA, OJ1A NPOBELEHNA COPEBHOBAHMIA ONEPaTUBHOTO 3aLUMT 1 aBTOMAaTUKM, @ TakxKe aHNMUPOBAHHbIX
nepcoHana, NoAroToBKM K MPOBEAEHWIO CITOXHbIX 1300paxKeHnin peanbHOro OCHOBHOro obopyaosaHus OPY,
nepekItoYeHnii, Ha cobeceloBaHUM Npu NpremMe Ha Aveek KPY (cueHbl), uMUTaLme skpaHHbIx hopm APM 1
paboTy. TEPMUNHANOB MNKPOMPOLLECCOPHbIX 3aLLNT.

B x0fe TPEHNPOBKM 0Oy4aeMblii LOMKEH MPON3BECTY
TpeHaxxep obecneymBaeT MOLENNPOBAHNE IHEPrOOOBEKTOB | MEpeKIItoYeHsA, MPOBEPOYHbIE 1 ApYrie AeACTBIS
Pa3/IMYHOrO YPOBHSA - OT FOPOACKUX 1 pacrpefenvTeNbHbIX | Ha MakeTe S3HeproobbekTa B YC/IOBUAX HOPMasbHO

ceTel [0 3NeKTPOCTaHLUMA N SHEPTOCUCTEM. paboThbl MW NPU aBapURHOW CUTYaLMN B COOTBETCTBUN C
Monb3oBaTenAmMy TpeHaxkepa MoryT ObITb: NoyYeHHbIM 3alaHneM.
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pacnopaxeHHe
38NPOC Pa3peleHna
coobluerme MNepekntoyveHma Ha OPY
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BbiNoOnHeHMe onepaLmini Ha cxeme




UmMUTUpYIOTCA CriefytoLine BUAbI LeNCTBUN:
e KommyTauum (PaboTa Ha OTKPLITOM
pacnpenycTponcTse).
* YnpaBneHue 0bopyaoBaHveM (BbiktoyaTeneM 1 ap.)
C KJIOYa YrpaB/ieHUs Ha LLIMTE yrpaBfieHUs.
* Beop B AeiicTBMe (paboTa ¢ yCTpONCTBaMu penenHoi
3aLUMTbl 1 aBTOMATMKM).
e [poBepOoYHble AENCTBUA (B T.4. NpOBepKa COCTOAHMSA
N MCMPaBHOCTY 0OOPYLOBaHWNA, MOKa3aHW NpubopoB,
HaMYMUA HaNPsXKEHUA C MOMOLLbIO yKa3aTens) .
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13MeHeHme coCToAHMA
ycTponcTts P3nA
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MpoBepka TeKyLLEero cCocTosHNA
N NCMPaBHOCTY 0OOPYLOBaHNA

* BbiBelLMBaHMe N1akaToB.

e llcnonb30BaHme CpefcTB MHAMBUAYANbHOW 3aLLmnThl
® BbinonHeHne genctsmm Yyepes APM.

® TeflethOHHble NMePEeroBopbI.

002 mmatans 41 At s b Gara v X

MpoBepka pexxrma ceTu no npmbopam
1 C MOMOLLIbIO yKa3aTens HanpsxeHus




TpeHa)ep nNo onepaTUBHbIM NEPEKAIOUYEHUAM
AAfl NTEepcCOHANA 3HEepPreTu4YecKuX obbeKrToB

AAropuTM TPEHUPOBKM

Kak npaBuno, npu NpoBefAeHUM TPEHMPOBOK NCMOSb3yeTCA
«CBOGOAHBIN» PEXUNM, KOrga 0by4aeMblil BbINOHAET
MPOW3BOJIbHbIE AENCTBUSA C MakeToM 0Oe3 orpaHuyeHus
cBobGOAbI AENCTBUI (33 UCKITIOYeHneM BOKUPOBOK)

CO CTOPOHbI MPOrpamMmbl. B pesynbTate 3TUX LeNCTBUM
0by4aeMblli AONKEH NPUBECTU MaKeT B COCTOSAHME,
3aJlaHHOe BO BBOJHOW, PyKOBOACTBYACh MpaBuiaMu no

nepeksIto4eHAM B 3/1IEKTPOYCTAHOBKAaX Y MECTHbIMM
NHCTPYKLMAMMN.

MocnefoBaTeNibHOCTL BbIMOJIHEHWA AENCTBII OTpaXKaeTca
B NPOTOKOAE TPEHVIPOBKN 1 aBTOMaTUYeCKM CPaBHUBAETCA
C 3TasfIOHHOW, 3afjaHHOW B CLieHapun. B mpoTokone
PUKCUPYIOTCS OTKIIOHEHUS OT CLieHapws (He BbIMOSHEHHbIE,
HenpeLyCcMOTPEHHbIE, BbIMOJIHEHHbIE C OMO3[aHVEM,
npexneBpeMeHHO BbINOHEHHbIE 1eNCTBUSA).
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: Boisoa spemonT 38 110 KB BuTua-Aceneso
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1 0TKA 68_P3A\N®S LLLY 3B B/l 110<B BuTua-ficeneso ¢ ovn. \Asepb O 1.SALKNOY yM... | nepexniowmTs nonoxexue oTKn 1 15:07:38 0 nonb3osaTens
2 A He BKMIo4aTh - paboTaloT moaw ycTaHosHTL 68_P3A\NSS LY 3B B/ 110kBBUT...  nepexmouws YCTaHOBUTE HE BK/WOY3TH - oo | 1 15:07:42 0 nons3oBaTens
NpOBepMTHL BKIOUEHHOe nonaxetine 68_P3ANSS LLLY 38 BN 110xB Butua-fceneso... | nposeputs nonoxexue ropuT 0 15:07:45 0 nonb308aTens
3 OTKPLITO NonoXexe_asepusl 68_P3A\N9S LLLY 3B B/l 110xB BUTUA-ACEHEBO COTM... | nmepekniouHTs MonoxXene_ge... | oTKpeITo 1 15:07:46 0 MonL30BaTeNb
4 oTkn 68_P3A\N5 LY 3B B/l 110xB BuTua-ficexeso c otn.\01.5F1 Onep. TOK yNpa... | nepexniounTs nonoxexie oTKn 1 15:07:48 0 nonb3oBaTens
A He BKNIO4aTL - paboTaloT Moau yCTaHosuTs 68_P3ANSS LY 3B B/T LI0KBBUT... | nepexniowmts YCTaHOBUTL HE BK/I0YaTb - ... | 0 15:07:54 0 nonb3oBaTens
5 3aKpeITo nonoxeHe_asepusi 68_P3A\N25 LLLY 38 BN 110xB BuTua-fceneso c oTn.... ™ n _AB... 1 15:07:55 0 nons3osatens
SKUMMPOBKA: KacKa, NepHaTK1 TEPMOCTOMKIE, NepHATKK ANNeXTPIYecKHe MEepPeKnoYHTL SKMMMpOBKa @xaxa®@ B 0:00:00 0 nonb3oBaTens
MPOBEPUTL OTKNIOYEHHOE nonoxenie MNC-110 butua 68138 B/1 110 KB butua - Acer... | nposepuTs nonoXeHue OTKIIOHEH 0 15:08:09 0 nonb308aTent
6 nposepeHo ucnpasHocTs NC-110 Butua 68\1P BNl 110 kB Butua - fceHeso ¢ oTnan... NpoBepUTL MOPABHOCTL. uanpasen 1 15:08:15 0 nons3osaTtens
7 OTKMOWATS M1C-110 BTua 68VIP B/l 110 KB BUTLA - SiceHeB0 C OTNaMKOM Ha MC Mp.... T r 1 15:08:17 0 nonb3osaTens
8 NPOSepUTL OTKIOYeHHoe nonoxerie MC-110 utua 68\IP BN 110 kB Butua - Acen... r 1 15:08:20 0 nonb3oBaTens
OTKAIONUTS MC-110 BuTua 68\LP Bl 110 kB BuTua - Siceneso ¢ oTnaiiKoi Ha MC ... | nepexniouwnTs nonoxerie OTKMIOueH 0 0:00:00 0 nonb3osatens
BKMOYNTS MC-110 BiuTua 68\3H LUP BN 110 KB BuTuA - flceHeso ¢ oTnaikoi HA MC ... | nepexniowTs NOnoXeH!e BRSIONEH 0 0:00:00 0 nonb3oBaTens
nNpoBepuTL BrAIOYEHHOe nonoxerue MNC-110 BuTua 68\3H LUP BN 110 kB Butua - A... nposepuTL nonoxexue BRAOYEH 0 0:00:00 0 nonb3oBartens
BKMOUMTS MC-110 BuTua 68\3H /1P B/ 110 KB BuTua - ficereso c oTnakoi Ha MC ... | nepekniowTs nonoxXeHme sKsrOveH 0 0:00:00 0 fAofb308aTENL
A He BKMo4aTh - paboTaloT nroaw ycraHosuTh MC-110 Butua 68VIP BN 110 kB 6... | nepexniowTs YCTaHOBUTD HE BK/IOYaTh = ... | O 15:08:32 0 nonb30BaTens

MNponyuieHHbIe AEXiCTBUA NDEAYCMOTPEHHBIE B 3TaN0He
B aeicTeuA Gea

MNpexaespereHHos aelicTHe

JericTeve ebiNonHeHHOE ¢ onasaaHuen
HeobazarensHoe aeitcTeue

HapyweHue pesxuma

JIEHCTEHA € 3KHMHMPOBKON

BbinonHeHo aBTOMMACTOM

OrOBLOO &

01:09c.
25.10.17

Bpems BuinoaHeHus
Nara u Bpemn navana

WUroro: Bcero aeficteun 13

Banaw 15:07:25

[MpOTOKON TPEHNPOBKM

NMpoTOKOA TPEHUPOBKH

UHCTPYKTOP MOXET onucaTb B CLIEHAPUIN HECKOSTbKO
[IONYCTUMbIX aAbTEePHATUBHBIX BaPNAHTOB NPOBeAEHNS
nepeksIloveHniA, ecn AeicTBma oby4aemMmoro
COOTBETCTBYIOT IIOOOMY 13 HUX, TO NMPU3HAIOTCH
NpaBUSIbHbIMU.

CucTeMa NPOTOKONMPOBAHKS B TPEHaXepe, HauncseT
Oannbl 3a NPaBWUIbHOE BbIMOSIHEHME KaXK[0ro AeNCTBUA, 1
aBTOMaTNYeCK NPOBOAUT OLIEHKY BbINMOSIHEHHOTO 3alaHNA.
[ononHUTENbHO MOXHO Ha3Ha4aTb LUTPadHble Oansbl 3a
NponyLLEeHHbIe AENCTBUSA, 3@ BbINOJHEHNE ONepaLmin Ha
cnnoBoM obopynoBaHuM 6e3 ncnonb3oBaHua CIA3.
HapyLueHWs nNpaBua nepekito4YeHWA NP BbIMOSHEHWUM
[eACTBNI BbIABAAOTCA aBTOMATNYECKM, 1 (DUKCMPYIOTCS

B NpoTokose. AHanm3 Npon3BOAUTCSA Ha OCHOBE
3a/10XKEHHOI B TPeHaxkepe 3KCMepTHON CUCTEMbI MPOBEPKN
npaBu NePEKSIOYEHNA, UCNOSb3YIOLLEN AaHHble OT
TOMONIOTUMN CXEMbI Y COCTOSIHUN KOMMYTaLMOHHbIX
annapaTtoB (KOMMYTaUWOHHOM Mogenn). Tononornyeckas
MOJEeb CETU CTPOUTCSA aBTOMATUYECKM Ha OCHOBE pUCyHKa
B MOMEHT MOJrOTOBKMW CXeMbI B rpacnyeckom pefakTope.
Mpu OLINGOYHBIX AENCTBMAX 0BYyYaeMOoro, NpMBOAALLIMX

K aBapuWHOM CUTYauMM, BCTYMNaeT B AENCTBNE MOJENb
penenHom 3almTbl 1 aBToMaTuKn. OHa BOCNPON3BOAUT
peakLmio 3HeproobbekTa NPOTOTMMNA Ha aBapUIHYIO
cnTyaumio (paboTy 3aLyT, MPUBOIALLYIO K OTKITIOYEHNUAM),

4YTO NO3BOJIAET NPOAOIXKAaTb TPEHNPOBKY Mocsie CO34aHnNA

aBapUNHOWN CUTyaLMK C LieNblo ee Nnkeugaumm. Bropon
yHKLMeRN 3TON MOLENN ABNSAETCA BOCNPOW3BEAEH e
NOCNeAcTBMi paboThbl 3aLWMT NPY MOAENMPOBaHMN
aBapUMHON CUTyaLMK B MPOTUBOABaPUINHON TPEHNPOBKE.
AA CO30aHNA aBapum [OCTaTOYHO YKa3aTb MeCTO Ha
CXeme 1 TN HemcnpaBHOCTY nnu K3.

TpeHaxkep MOXeT paboTaTb B peXXunme TPEHUPOBKU U
3K3ameHa. B pexxvnmMme TpeHUPOBKM OOCTYMHbI:
e [lofcka3sKka Nno cnefyolwemMy OXnaaeMomy OenCTBUIO,
® Pexxnm “aBTONUIOTa": TpeHaXep yKasblBaeT Ha
3/1eEMEHT, C KOTOPbIM HEOOXOAMMO MPOU3BECTU
cnefyloLlee NencTBMe Ha CXeme.

AOI'IOI\H"TeI\beIe BO3MOXXHOCTH

Pe3ynbTaThl TPEHUPOBKU MKCMPYIOTCA B Ba3e fAaHHbIX
(NoKanbHOW MW CEeTEBOM) Pe3yNbTaTOB C BO3MOXHOCTbIO
NPOCMOTpPa NPOTOKOMA MO KaXK[0M TPEHNPOBKE.
TpeHaxkep MOXET BblfaBaTb rOSIOCOBbIE COOOLLIEHWNA C
MOMOLLIbtO MOCTaBJIAEMOrO B €70 COCTaBe CUHTE3aTopa rosoca.

CeTeBo# BapVaHT TpeHaxepa, NMo3BoJIseT:
e HabntopaTtb ¢ paboyero MecTa MHCTPYKTOpa 3a
TPEHVMPOBKAMM Ha pabounx MecTax B TPEHaXXEPHOM
Kflacce 1 BMELLMBATbCA B WX X0,
* MPOBOANTL KONNEKTUBHbIE TPEHUPOBKYM B CETU.




CpeAcTBa NOATrOTOBKM

TpeHa>kep NMOCTaBNAETCA B BUAE YHUBEPCANbHOMO
MCNOMHAEMOro Moflynsa simswitch.exe. BO3MOXHOCTb
CO3[aBaTb W 3amnyckaTb MOAENN pa3HbIX SHEProoObEKTOB
OCYLLLeCTBNIAETCA Yepes Cco3flaHne MakeToB — Mofenel
3HeproobbEKTOB, B BUe daiinos .xsde, a Takxke ¢annos
— CLeHapveB TPEHNPOBOK.

TPeHVPOBKN MOTYT NPOBOANUTLCA HE TOJbKO Ha
abCTPaKTHBIX y4eOHbIX MakeTax, HO 1 Ha MoZenu
peanbHOro aHeproobbekTa, Ha KOTOPOM paboTaeT
obyyaemblii. C MOMOLLBIO CPeACTB NOArOTOBKY MakeTa

1 Habopa 3aflaHnii — rpadpryeckoro peaakTopa,
aHMMaTopa-pefakTopa CLeHapueB, YOaeTcA C BbICOKOW
PEaNUCTUYHOCTBIO BOCMPOW3BOANTL B BUPTYasbHOM
Mofienv peafibHoe 0bopyLoBaHNe IHeProoObeKTa.
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LWkad P3nA (cneBa-hoTo, cripaBa — B TpeHaxepe)

Mpu co3gaHnM NakeTa TPEHUPOBOK OCHOBHOI 06beM
paboTbl 3aKJIIOYaeTCA B CO3aHNM afleKBaTHOrO MakeTa
3HEpProobbekTa B rpathrieckom pefakTope 1 aHMmaTope.

Mpy NoAroToBKe MakeTa A0/KHa ObITb CO3AaHa MOZESb
CXEMbl MEPBUYHbIX MPUCOEMHEHWNA SHEPrOOOHEKTA,
naHenen W1Ta ynpaBneHnsa 1 3aliuT 1 Op.

Ceptuduxkaumnn

TpeHaxep npolen cepTudmkaumo B [lenaptameHTe
l'eHepaNbHOM MHCNEKLMI MO 3KCAyaTaumm 3neKTpUYecKmnx
CTaHUMn 1 ceTer Poccnm B cCOOTBETCTBUM C “Hopmamu
rOAHOCTW NPOrpaMMHbIX CPeACTB MOArOTOBKM NepcoHana
3Hepretukn” PO 153-34.0-12.305-99, ycnelwHo
NPVYMEHAETCA Ha MHOIVX COPEBHOBAHMAX, B TOM Yuce
Bcepoccminckoro ypoBHsA.

UmeeTca cBMAETENbCTBO POCNaTeHT Ha pernmcTpaumio
NPOrpPaMMHOro NpoaykTa.

POCCHICKOE OTKPBITOE AKIIHOHEPHOE OBUILECTBO
IHEPTETUKH H DAEKTPHOHKAIIMH «EIC POCCHH»

CBUAETEARCTBON 36
0 CcooTReTCTINN « HOPMAM (O INOCTH HPOrPaNs X
CPCACTS DOFUTORKN BCPCONALA S ¢PICTINS

v X £ » T :
2 v ge e sl payed 4 dupsect MOYCr,
YAORICTIOPACT TPOCOEIONEN ¢y MICTAOIIIDINILX , [IPOX PANNIN- TEOMWCRNX nopy B
[OUROCTH BPOPANNIME CPEICTS POITOTOBKH BEXOMALI M mopX FOumcTH i
conposoTesR AoxymenTaoon (CO 34.12.305.99)
Treraxep BPEIRMEIYN LK BPOReOOO NOPMAIMIAY,, BPOTIINBIPNLX
W peaonenax. (Hpe HCDOINIRIIOE CORMCTIIO ¢ TPOTINMIBIN Chacenesemmex
POCWCTA PEAIOE ) TPOmpeon 10 0o pITHMELIE DEPaIr R & sexrparecoon |
CXCHAX [P PIATI AZCKT XM CTHRN H CACTEMAY HPOKIBOIMION0 YPoso !
T » O MDD JOPCTIKTREPOEMN B POCCIICK0M AMCHTCTI BO IEITOa. iy
HTORMpe L, -.‘u-m ((-.v::wm N 2000610701 or 03.08. 2002), ncapcn
Goco wou s 100 Bpe.vTpaencn asexTpersecan cerolt & TOC OAO PAO "EXC
Pocom”. :

P AN BOPOOSAER JMCPE
OGHEKTOR NOXCT OGMTE WCHOAMIOKIN MA PALUMYNMX JTANAX LOroTosss H
AIEXTPOTEXEMWCEOD RO ONALL FATANLHAA BOAMOTOOKA, MORIOTONKA 1a !

CEOPATHNG) AATKICTS, CRCGBOIOTORK (nOLwpucaee xansdwxaon), B
DEPEROITOTONG KX HOBYI0 JOTENOCTS, OO PATRON A% DPOSEPIS Jnuncl, 3 :
FAOKE WPH TIPOSEAENNN UPOTMROARIPEIIGLX TRCIPOROK, copennosamuh w N

Ko COm IO TP TR,

POCCHUUCKASl ®EJEPALIMA

POCCHICKOE ATEHTCTRO 110 HATEHTAM
H TOBAPHBIM 3HAKAM
(POCTIATEHT)

CBUIAETEJBCTBO

06 odmmmansnoil perncTpanm uporpasvn i IBM

Ne 2000610701

Ha 3axona “O npanotolil CXPANS TIPOTPAMM Ut
JACKTPONHBX BMYHCANTCABNLX MAUMH W 5a3 JAHMLX”, BECICHHOMO B AcHicTsie
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TeXHOAOrMM MOAEAMPOBAHUA
O0O6BLEeKTOB 3NEKTPO3HEPreTukKu

Peann3oBaHHble B TPEHaXepe MOAENN NO3BONAT PeXxM y3/1a MOXET NpUHMMaTb
BbIMOJHATbL 3alaHusi B CBOOOLHOM pexmme. DTO 03HavaeT, | creaylolive 3HaYeHus:

YTO AN1A NpPOoBeeHMs TPEHMPOBOK Hannyme 3apaHee
MOArOTOBJIEHHOIO CLieHapusa He obs3aTesIbHO, TakK Kak
npaKkTUYeckn npu nobbix OeACTBMAX NONb30BaTeNA OTK/IOYEHO
Ha TpeHaXxepHOM MakeTe ByaeT oTpaboTaHa Onn3Kas

“BUCAWMA" y3en (uenb), He
NMEoLMI NOAKITIOYEHHOM
Harpysku, 3a3eMieHma nau

K peanbHOCTW peakLus Ha Bo3geiicTBre PaboTa no reqepaun.
HaCTpPOVIKe MaKeTa, BbIMOJIHEHHAA Of4HaXbl, NCNONb3yeTCA 3azemJsieHo y3en (uenb) 3a3emeH
BO BCEX TPEHMPOBOYHbIX 33[aHVAX, YTO MUHUMU3VPYET K yany (Uenn) noaKiodeHsl
YCUWA 1 KOIMYECTBO OLLIMGOK MPU MOAroTOBKE HOBbIX Harpyska NoTpeBUTENM.
TPEHVPOBOK.

K y3ny (Lenw) nogkodeH
MoAroToBka MakeTa MOXeT UATU OT MPOCTOro K VIcTouHMK

NCTOYHUK NMUTaHNA
CNNOXHOMY: Hanpumep, CHa4asa MoryTt ObITb peann3oBaHbl

MaKeTbl TOJIbKO C KOMMyTaLLI/IOHHOI7I MoJLesbto, 3aTeM C

_ K y351y (uenun) nogkao4eH
OcTaHOBNEHHbIN y3ny (uenu) nop,

OeTanu3aument LUTOB W MaHenen, a 3aTemM J0MOHEHbI reHepaTop reHepartop, 0603Ha”eHHbjl7l Ha
KOJIMYECTBEHHbBIM PACYETOM YCTaHOBMBLLErOCA pexmma. CXEME, KaK OTKIOHEHHbIN.

Mog HanpsxeHvem K y3ny (Lenu) noaktoyeH
KonmmyTauuoHHasA MOAEAb peXXuMma cetu NCTOYHNK MNTAHNA N Harpyska
Ha ocHoBe rpaduyeckomn cxembl CO34aeTCs YNpoLLeHHas O[IHOBPEMEHHOE MOAKIIOYEHNE K
Mofeslb PeXMMa CeTU, NCMOJb3YIoLLAs TOMOOMUYECKYHO K3 Ha 3emnto y37y (Lenm) NCToYHMKa NUTaHUA 1
CTPYKTYPY, aBTOMaTUYECKI NMOCTPOEHHYIO Ha dTane 3a3emseHuns.

MOArOTOBKM CXEMbI B rpadpnyeckoM pefakTope, 1 AaHHble
O TeKyLLEeM COCTOAHMN KOMMYTaLMOHHbIX annapaTos.

Mpyn NOCTPOEHUN MOLENIN ONpeaenaTCcs

3neKTpuYeckme y3nbl 1 BETBY, CBA3AHHbIE MeX[y

OLHOBPEMEHHOE MOAKIIOYEHNE K
K3 Ha reHepatop y37y (Lenu) NCTOYHMKa NUTaHUA 1
OTKJIIOYEHHOrO reHepaTopa.

coboWt cnoBbIMK 3emeHTamu. Mpy BblYncIeHNN BN 1108
cTaTyca MOAENM ONpefenaeTca ux TekyLliee COCTOAHne Y
- HaNM4Me HaNPsXXEHUA 1 NepeToka COOTBETCTBEHHO. o -
KonnyecTBeHHbIX BbIYMCNIEHWI NapaMeTPOB pexxmMa T T
B MPOCTOM BapuaHTe peanunsaumm (6e3 pexmnma) T T
He npow3soanTca. CTaTyc MOAeny aBToMaThyeckm i .
nepeonpenenseTcs Npyu U3MeHeHN NONOXEHNUA Ntodoro | Hi L1 L1
KOMMYyTalUMOHHOro annapara. S ™ ™
I Hi H | Hi H | Hi

Ha oCHOBaHMM KOMMYTAUMOHHON MOZENN MOTYT ObiTb oRia 0 m il [ Wm0
onpepeneHbl CrefytoLye AaHHble: W I Hi W I He i I Hi

® YHUKasbHbIA HOMEP 3NeKTPUYecKkoro y3na (y3nos), K wpreus  JWPicMwpzou  JuPicl wezcus weicw | u

KOTOPOMY MPUCOELNHEH IEMEHT CXEMb; 1w

® YHUKaNbHbIl HOMEP 3/1IeKTPUYECKOM Lienu, zeumons T

COAep>KaLLEN NIEMEHT CXeMbI; OTobpakeHve 06eCTOHEHHbIX Y4aCTKOB CXEMbI

* Hanuyve nnu oTcyTCTBMUE TOKA B KOMMYTALMOHHOM

annapare, _ YyeT 061MX NPaBUA NEepeKAIOYeHHH

e PexkM y3na (Uenm) — COCTOsIHME KOHKPETHOM TOYKM

CXEMbL. Mpun NepeksIloYeHNAX B TPEHAXKEPE NPOV3BOANTCA

aBTOMaTMYeckas npoBepKa JOMyCTMMOCTU Pa30BbIX
onepaumnin ¢ KOMMyTaLMOHHbIMK annapatamu (KA).
Pa3oBoi cynTaeTca nobas onepauma, NnpuBoasLLas

K M3MEHEHNIO TeKyLL,ero NosioXKeHus BbiktoYaTens,
pasbeanHUTeNsd, 3a3eMnaAtoLLLero Hoxa 1 T.4. MpoBepka
NpaBwn 6a3npyeTca Ha 3HaHUW Buaa KA, Tuna onepauuwu, a
TakXe pexxMMOB CETU [0 U MOC/e nepeksitoYeHns.

KoMMyTaLMOHHaaA MOAe b MOXeT CTPOUTLCA Mo
HeCKObKUM CTpaH1LAM CXembl, Mexay KOTOPbIMM
HeoOXOAMMO yKa3aTb TOMOJSIOrnyeckme CBs3N.

[laHHble KOMMYTaLMOHHOR MOAENN UCMONb3YOTCA A5
3KCnpecc-aHanm3a cxeMbl, NO3BOJIAOLLEA 0TODpaXKaTb
0b6ecToyeHHble, 3a3eMJIeHHbIe 1 T.M. Y4aCTKOB CXeMbI.

Bnokuposxu  KoHTpons npasun Aamm Coobwenns Tectsl  Owmbku napane*rpbmaxera MapaMeTpsi pexuMa  MapaMeTpb! cxeMs!

] WyHT BTOpMuHBIX Lenelt TH (HaseaenHoe Hanpmxenue) (Wynt pruHbIX Lened TH (Hasea Har ) ; HOMEp Npw no nopraxy N2 10)
M [+] Onepawis noa Harpyskoi (Onepawa Noa HarpysKoit ; HOMEP NPUMEHEHNS NO nopaaxy Ne 2 )
<01 1104 HArpy3KOi ; HOMEP NpUMeHeHUA No nopaaxky N2 4)

M
[1K3 Ha 3emnio ( KOPOTKOE 3aMbIKHME HA 3EMAKD; HOMEP NPVMEHEHNS MO NOPAAKY N° 1)
M [] MexdasHoe KopoTKoe 3aMbikarme ( dasHoe KOpoTKoe ; HoMep no nopaaky N25)
[] OTkniouerme noTpebuteneit (oTkMO4EHMe NoTpebuTenel; HoMep NPUMEHEHUA No NopsaKy N2 7)
M [] Otknrouenme Toka K3 ( OTkntouenHme Toka K3; Homep npmeneuun 110 NOPAAKY Ne8)
M [] Ow noa (o € oww ¥ noa Har ; HOMep npy no nopsaxky N2 3)
E] YBeMMHEHWE 30HbI 3a3eMNEHUA NPU BKAONeHM ( 30Hb! 15 ; HOMep npy no nopsaky N29)
4
M [+

w) Npy nepexmoueri_( pazpywetie nosnexasrHoro{OCH) KA nou NSpSK/ONSHIN ; HONSD NDUNSHEHIA NO NOPRAKY. NS 6 )
Ha6op npasun, onpefesieHHbIX 4ad BblKAtOHaTEeNA




Ha ocHoBe npaBun Nepekto4eHna BbIABAAIOTCA BUAbI
HapyLUeHWiA:
¢ [TpuBOZALLME K aBaPUNHBIM CUTYaLMAM;
e [loTeHLManbHO NPUBOLALLNE K aBaPUINHBIM CUTYaLINAM;
e [IpoTnBOpeEYyaLLe NpaBuiamM nepeksItoyeHnin B
3NEeKTPOYCTaHOBKaX UM MECTHbIM UHCTPYKLMAM.

Ans Bcex KA npoBepAoTca cnefytoLine HapyLleHns
pexuMa (CMCcoK HemosHbIN):

BkntoveHne KA npusoguT nogaye
HanpPAXXeHA Ha 3a3eMJIeHHbIN
yyacToK. YcTaHoBka 133
BbINOSIHEHa Ha Y4aCTOK CXeMbl NOf
HanpsXXeHreMm.

K3 Ha 3emnto

BkntoveHne KA npuBoguT K nofadve

K3 Ha reHepaTop | HanpsAXXeHWA Ha OCTaHOBJIEHHbIN

reHepaTtop.
OTkNtoYeHne Ob6ecTo4MBaHMe y4acTka Cxembl,
notpebutene cofiep>kallero notpebutenen.

MpoBepka NtobOro npasuna A KOHKPETHOIO
KOMMYTaLMOHHOrO anrnaparta Ha CXeMe MOXeT ObITb
OTMeHeHa unn fobaBneHa, YTo No3BOJISET y4ecTb
0COBEHHOCTU KOHCTPYKLMM U CXEMBI.

Cucrema TeneynpaBA€HHUA, TEACU3MEPEHHA U
TeAeCUrHaAu3auuu

B TpeHaxkepe UMeeTCsa HacTpanBaemas cucTema
Teneynpas/ieHus, TeNen3MepeHns 1 TenecurHanmn3aumm.
Mogenb TeneynpaeneHnsa OCyLLeCTBNAET nepefady
KOMaH[, Ha BKJTIOYEeHME NN OTKITIOYEHWE Pa3fINyHbIX
MCNONHUTENBHbBIX MEXaHU3MOB. TV KOMaHAbl MOXeT
nocbinaTh ornepaTop Win NofaBaTb BbIYNCUTENIbHOE
yCTpoincTBO (P3MA 1nn apyroe) Yepes opraH yrnpassieHus.

220 kB PuiGuHcran MIC-Mowexonse Net

HKC BT 220 x8 ™
Priincras 3C-Mowexonve NeT2d
(dasa AC)

o]
|

{1

KC BN-220 xB Puibuncral
3C-Nowexonbe Net
‘ (dasa AC)

BY3BN220kB
Priburcran FIC-Mowexoxse Net
) (@asa AC)

' 3Hen-220x8

©N 812208 | uucren FIC-Nowexonse Nt
NP BN 22018

, [Pyoworen F3C-Tlowexonse Nt

"B 3HMB 220 PuGmmcran r3C-

3rB BN 220kB | PuibuHck-owexoHse-2 Mowexosse Net or /1

I MBBN 22088
PriGuncxas M3C-Nowexonse Ne

3H2 MB 220 PriGimcxan 13C-
| Mowexonse Net passunku WP
| Hir

| wP 2cw 81220 18 Peibincran

| rocToueome et
[ | 3 18220 Poicean T5C-
11! Rlowexonse Nt paseunn e
| WP 1CW BN-220 18 Peibimcran
| rac-Nowexowse Net

OLUEXOHbE-2)

Ces3ka I'IEpBI/I‘-IHOI?I CXeMbl C MaKeTOM LWKNTa C
NCMNOoJIb30BaHMEM CUCTEMbI TeJieyrpaB/eHNA,
TenensmMepeHna n TenecnrHanmsayinn

Mogenb TenensmMepeHns 1 TenecMrHan3almum no3sonset
BM3YyasibHO OTCEXMBATb COCTOAHUA NEPBUYHOMO
000pyoBaHMA MO CUTHaNbHLIM 3f1eMeHTaM (namrbl, Tabno
1 np.) 6e3 N3MeHEHNA COCTOAHWUS SNEKTPUYECKO CXEMbI.

PaboTas B CBA3Ke C KOMMYTALMOHHOW MOAENbIO,
CUCTeMa TesieynpaBsfieHnsa, TeNensmMepeHns n
TenecurHanmlaunm peannsyet crepyroLme 4acto
NCMOJIb3yeMble onepauun:
® NCTaHUMOHHOE yrnpaBrieHne KOMMYTaLMOHHbIMU
annapaTaMu Ha cxeme OT KJIto4ei C MaHenn ynpasneHus;
® CUHaNM3aLmMA NosoXeHUA KOMMYTaLUOHHOIO
annapaTa, C y4eTOM paccorniacoBaHus 1 6es;
® yrpaBJieHNe OnepaTUBHbLIM TOKOM KOMMYTALMOHHOMO
annapara;
® COrnacoBaHme HanM4mA NoKa3aHWM Ha KOHTPOIbHbIX
Nprbopax ¢ NapaMeTpammn MOLeNn pexnma ceTu.
e ynpasneHve APHT TpaHcopmMaTopoB € M3MeHeHeMm
NOKa3aHWiA KOHTPOJbHbIX MPYOOPOB;
® 3MEHeHWe NokasaHuin BoNIbTMETPa Mpu
nepexksItoYeHn CXeMbl U3MEPEHINIA.

Moaenb 6AOKHMPOBOK

OnepaTVBHble BIOKMPOBKM Ha PY peanibHOro ob6bekTa
LOMXHbI NpefoTBpalliaTh OLLNOOYHbIE AENCTBUA
nepcoHana, 3anpeulan nepeksiodeHns KA (6noknpyembix)
B 3@BMCMMOCTM OT nonoxeHunsa apyrux KA (6nokmpytoLmnx).
STOT NPUHLMN BOCMPOU3BOANTCA B TPEHAXepe B BUAE
mMozenv 61OKMPOBOK.

BIOKMPOBKY MOTYT ObITb MPOCTbIMY
(opHOHaNpaBneHHbIMM) — Hanpumep, BI0KMPOBKM
Pa3beAVHUTENS OT COCTOSIHWS BbIKIOYaTENeR Uan
B3aMMHbIMU (ABYHaNpaBieHHbIMW) — HanpyUmep,
HNOKMPOBKA MOMOXKEHNS 3a3eMAIOLLINX HOXEN OT
NONOXEHWs pa3befuHUTENEN.
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TeXHOANOTrUM MOAEGAUPOBAHUA
O0OBbEeKTOB 3NEeKTPO3IHEePreTukKHu

Takxe 0/10kM POBKWN MOTYT OOMOJIHATLCA YCNIOBUAMM 30Hb! Y3no! KaHans! BROKMPOBKM YnpasneHue Cratyc CratycT
NMPOW3BOJIbHOW CNTOXHOCTY, B 3aBUCUMOCTU OT MONIOXEHNA = (1) > Noacraruus; NC Becenrsn
ApYrux KOMMYTaLMOHHbIX anmnapaTos. f?u““:
o
Mo npuHUMNYy OencTBMA BIOKMPOBKM MOTYT ObITh & 11ng
MeXaHN4eCKUMU, 3NEKTPOMArHUTHBIMW NN & 3onal3] T-1
Tononornyecknmu. NocnegHne peannsoBaHbl HaunHasa ¢ (- Jonald] T:2
6 APM #- 30nHa[12] 1 cex. 110 kB, TH 1 cex. 110«B
BepPCUM 6 1 MCMOML3YIOTCA NPY YNPABNEHUN Yepe3 B - 3oma(13] 2 cex. 110 KB.TH 2 e 110 KB
MaKeTax MOACTaHLMIN HOBOTO MOKOMEHIA. B8 52ro(2] K7 11015 Becern-Ocervn 1 Ocorvan |
B xofe 0by4eHus, AnA peanu3alum npasa Ha OLIMOKY LPIENRG 17088 Bocesonny - Docvany K
= 0% 3 (BY) KN 110 kB Becennas - DcerHaa
oby4aemoro MOXHO NPOBOAMTL CNeLmasnbHbIe TOeHNPOBKY reiciectcchopce<
C OTKJIKOYEHHOW MOAeSbIo BNOKMPOBOK. - MPTO KN 110 kB Becernan - OcerHnn
N3 KN 110 kB Becennna - Ocennaa
c 6 e ca e e ANB3B KA 110xBB. Qa
I_‘I_OMOLU'bIO JIOKNPOBOK MOAENMPYIOTCA CNIEAYIOLN - 3oHal25] PemonrHan nepembiika 110 kB K/ 110 kB Mockosckasn...
encTBuA: -
A Habop yctpowncts P3nA B 30He KJ1
® 3aMpeT BKJIOYEHWA,;
* OTKa3 MnepeksIYeHs; ANA TpaHCPOPMaTOPOB:
e 0TKa3 NPNBOAa; e 13T — anbdepeHumanbHas 3almTa TpaHchopMaTopa;
* 3anpeT nepektoyeHs. e [3T — ra3oBas 3awuTa TpaHCchopmaTopa;

e [13 — AMCTaHUMOHHaA 3allmTa TpaHchopMaTopa;
® MT3HIT — MakCMManbHO-TOKOBAA 3aLluTa Hy1eBOWM
nocneoBaTeNbHOCTY,
* MOTO — mexdazoBas TOKOBasA OTCeYKa.
* MT3 — MakCManbHasA TOKOBaA 3alimMTa 4A HUSLLINX
KJ1aCCOB HamMpsXeHns;
e [130LL — andbdepeHLvanbHas 3alyuTa OLUNMHOBKN A5
BCEX KJ1aCCOB HaMpAXeHWS;
e K/B — KOHTPOSb M301ALMM BBOAOB (1A
TpaHcdopMaTopoB 1 peakTopos 220 kB 1 Bbille);
e [loxxapoTyLueHue;
e [ToTepa oxniaxaeHus.
ANs WNH:
e 3Ll — nuchdpepeHLmanbHas 3aLimTa WH (C y4eToM
HapyLleHna uKcaLum NpucoeinHeHN);
e [13LUT — andpcbepeHumanbHas 3alimTa LWnH C
TOPMOXXEHUEM;
e AMNBLL — aBTOMaTN4eCKOe NOBTOPHOE BKJTHOHYEHME LLIVH.
AnA reHepaTopoB:
E’n“ e e S B0 -5 + o1 A | x S A /e € 40 QE T e [13I — nndpdpepeHumanbHas 3aliuTa reHepaTopoB;
e Ja— | : e 33[ — 3emAHadA 3alMTa reHepaTopoB.;
e AIT] — aBTOMAT ralleHusa nons;
° [MapomMexaHn4eckme 3aLlunThl.

Moaenb peneHHOM 3alUTbl U aBTOMAaTUKH

370 camas CJI0XKHaA Mofesb B COCTaBe NporpaMmmMHoOro
Komnnekca. icnonb3yeTca B cocTaBe TpeHaxepa

no onepaTUBHBLIM NMepekItoYeHAM A5 UMUTALUN
nocnencTBUIA peakummn sHeproodbekTa Ha aBapuinHble
cnTyaumm (noBpexxkaeHns n K3), Bo3HMKLIME Kak
HayasibHble YCI0BUA MPOTUBOABAPUIAHOM TPEHNPOBKM,
nmbo BCNencTBme OWMOOYHbBIX AENCTBMN 0OyYaemoro,
NPUBOLOALLMX K TAXKENbIM NMOCIeACTBUAM.

Mpy BO3HMKHOBEHWI OMAacHOM CUTyaLmy OCHOBHas
3afa4a 3alnTbl — OTKJIOUYUT NOBPEXAEHHDBIN YHaCTOK
L5 NoKanm3aummn nospexxaeHns. Peakuma Mogenu
3HeproobbekTa B pe3ysibTaTte paboTbl Mogenn P3nA
00bl4HO NpeAcTaBeHa 415 Nosb30BaTeNs B BUAE
OTKJIIOYEHNIA BbIKItOYaTeNEN, BbinafeHnst 6IMHKepOB,
Tabno 1 NaMnoYek Ha 31eKTPOHHOM MakeTe 1 MHAMKAaLMN
Ha 3KpaHHoN opme, nmuTnpytowein APM ACY TM.

B nporpaMmmHom Komniekce Mogyc ycTponcTaa
3alWmTbl anddepeHumpoBaHsl No Buay K3: 3auTsl,
4yBCTBUTENbHbIEe K K3 Ha 3emito, K MexdasHomy K3 v
YHUBepCasbHble 3aLLMTbl, YyBCTBUTESbHbIE K IOOOMY
Buay K3. Ina mooennpoBaHma OTKa3a CUSI0BOrO

I | KOMMyTaumMoHHOro obopyaoBaHus B Moaenm P3nA
P — 0 - | npemycmoTpeHa uMnTaLmusa paboTbl YPOB.

Cnncok 30H 3aLynT YnpaBneHue 3almMtamu, Kak 1 Ha peanbHOM OObekTe,
OCyLLeCTBNARTCA MyTeM YCTAHOBKMW HakNagku, Ko4a,
BuAbI UCTIOAB3YEMbIX 3aLUKUT NCMbITaTeNIbHOro B10Ka W APYrnx OpraHoB yrpasieHus
AnA BO3AYLUHbIX JIMHWIA: B COOTBETCTBYIOLLIEE MOSIOXKEHME. Vcnonb3yeTcA [iBa
* l®3 (BY) - andbdpeperumancHo-thasosas, uim TUMNa CUrHaaM3aLnn: BU3yanbHasa 1 3BykoBad. B kayectse
BbICOKOYaCTOTHAA, 3aLlLMTa JINHAW, BM3YyaJIbHOW CUTHaNN3aLMKU UCMOSb3YIOTCA Pa3JinyHbIe
* [13J1 - AnCTaHUMOHHAA 3aLLmTa; Tabno, cMrHanbHble Nammbl U yKa3aTeNlbHble pefne
® MT3HIT — Makc1MManbHO-TOKOBAs 3allyTa HyneBoi (6nmHkep). B TpeHaxepe CyLLeCTBYeT f1Ba TWMa 3BYKOBOA
nocnenoBaTeibHOCTH, CUMHanM3aLUnn: aBapuinHaa v npegynpeanTesibHas,

* MOTO — mexdasoBas TOKOBas OTCe4Ka. OTAIMYatloLLIMecs Apyr OT Apyra no TUMy 3ByKOBOrO CUrHana.




CuviCcTeMa 3aLLMT BbIMOJHAET Tak)Ke aBTOMaTnyeckme
onepauymn no BOCCTAHOBNEHWUIO MUTAHUA, NMO3TOMY KPOMe
3aLUMTHBIX YCTPOWCTB B NMporpaMmMe npeaycMoTpeHb!
ycTponcTBa aBToMaTukmn — AlB nuHum n ABP.

Mogenb peneiHo 3aluTbl U aBTOMAaTUKU UMUTUPYET
cpabaTbiBaHVe penenHo 3aLmThbl Npy OLIMOKax CTaxepa
WK NPY aBapUIAHbIX CUTYaLMAX.

Bo3HUKHOBEHWE aBapuUHON

cutyayum (K3)
3anyck sawur
+. DBblnagenHve
& B6nuHKepa nycka v
OKoHYaHuWe BbIAEPXKN
BpEMEeHM

'

Mposepka ycnosuv
cpadarbiBaHua

CpabatbiBaHue

y Boinagexue
6nuHKepa cpabaTbiBaHus

‘ OTrnioverue KA
le—J

. Boinapexune
¥ BnuHkepa kaHana

Patora AlMNB

. Boinagexune
¥ 6nuHkepa AMNB

AnropuTm paboTbl MOAENM 3aLmT

B criy4ae MofennpoBaHuA 0TKasa BblKJoHaTesna
VMUTVPYETCS 3anyck 1 cpabaTbiBaHWs ycTpoicTea YPOB.

Jencreue (Cxema\Bf1-220 BA3-3] 1->[K3_A0]): T
Komaraa evinonkena: ("B11-220 BA3-3": [nospexaenue] -> “[K3_A0]")
OrknoHenue sagukcuposano : ("BI1-220 BA3-3": [nospexaenue] -> "[K3_40]")
Pexum cetu usmener

Cozaarue sosmywenus: AlaimZ=23; Alaim=[{am_Ground,am_Phase_1]; AlaimPhase=[4); InPhase=[4]; : Source=("8/1-220 BA3-3"
3anyck AP 3 : Yaen(1) 3o1a[29) BN-220 BA3-3TT B 220kB B-220 BA3-3\ 1P 3 (BY) BN-220 BA3-3

sbinan 6aunkep P3ua\N.201. Bf1-220 BA3-3 AP 3VAP 3\PY2. Myck 3-Tbi

Komaraa ebinonkena: ("PY2. Myck 3-Tel: [nonoxerue] -> “swinan’’)

OrknoHenue sapukcuposaHo : ("PY2. Myck 3Tei": [nonoskerue] -> "seinan’’)
FOPUT NaMNOYKa "'ykasaTens He noaHsT 'P3ua\M.201. BA-220 BA3-3 AP 3VIC. Baunkep He noaHsT

CpaGorana AP 3 : Ysen[1] 3ona[29] BAI-220 BA3-3.TT B 220xB BfI-220 BA3-3 \ 193 (BY] BfI-220 BA3-3
Bbinan 6aunkep P3ud\M.201. BN-220 BA3-3 AP 3NAP3\PY1. CpabarsisaHue 3ol

Komanaa eeinonnena: ("f1C. Baunkep He noaxst': [nonoxkerue] -> "ropur”)

OknoHerue sadukcuposano : [MIC. Baurkep He noansT": [nonoxere] -> "ropur”)

Komaraa ebinonkena: ("PY1. Cpabarbiearue 3-Tei" [nonoxenue] -> “ssinan’’)

OtknoHenue sapukcuposaHo : ('PY1. Cpabarteisanue 3Tol™; [nonoxeHue] -> “sbinan”)

FOPUT N3MNOYKa "ykasaTent He noaHaT 'P3ud\M.201. BA-220 BA3-3 AP 3VC. BauHkep He noaHAT

Komaraa esinonxena: (*f1C. Baunkep He noaxst: [nonoskenue] -> “ropur”)

ropur Tabno WY1, UermpanbHan curnamusauns\TC 4. PaGora ocHosHOM SawuTs!
3anyck YPOB or : A% 3 (BY) B1-220 BA3-3 Ha kanane: A3W | ClU 220 «B.

KOM3HQ3 BbINOAHEHa : oTKntoveH : Cxema\B 220kB B1-220 BA3-3

ropur Taéno WYAN.14. Y BbIK. BN-220 kB A4 B

2, Kurenb-1, BA3-3ATC. flumun ¢

174520949 2

OTknoHeHue sadurcuposaro : ("B 220kB B-220 BA3-3" [nonoxenue] -> "otk atoveH') ;l

MpoTokon paboTbl Modenn 3awumT npn K3 B cxeme

B TpeHaxepe obecneyeHa MMUTaLMA BbIMOJHEHNA
onepaLuii C opraHaMmn CUrHanm3aumm 1 yrpaeneHus
ycTporcTs P3nA, B 06beme, HeoOXOANMMOM [J15
onepaTMBHOro NepcoHana.

00y4aeMblil MOXET BbIBOAUTb 1 BBOAWTb 3aLLMTbI C
MOMOLLIbIO HaK1afloK 1 KJtoYel (OpraHoB ynpasneHus),
OTC/IEeXMBATb X COCTOAHME (CpabaTbiBaHMe) MO
Tabno, 6MHKepam, CUrHasIbHbIM laMnaM (31eMeHTam
NHAMKAUMKM), a Takxke NoCpencTBOM UHIAMKALMN
MUKPOMPOLECCOPHbIX 3awmT 1 B APM ACY TT1.
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CpabaTbiBaHMe ycTporncTB P3MA B TpeHaxepe

Mofaep>KMBaeTcA BO3MOXHOCTb NO(Pa3HOrO ynpaBieHns
N MHAMKaLMK YCTPOUCTB P3nA. BO3MOXHO co3aaHune
LBYXKOMMEKTHbIX HabopoB P3nA.

CpefcTBa pa3paboTky Mogener TpeHaxepa 6.30
MO3BONAOT C BbICOKOWN CTEMEHbIO PeaMCTUYHOCTH
BOCMPOU3BOANTL BHELUHWI BU, TEPMUHAOB
MUKPOMPOLLECCOPHbIX 3aLLUMT, a UX PyHKLIMOHANbHOCTb
BbIMOJIHAETCA B 0ObeMe, HEOOXOLMMOM ONepaTUBHOMY
nepcoHany.

Moaenb arperara (reHeparopa)

MoaenupoBaHHe cucTeMbl BO36Y)KAEHUA arperaTtoe
(AnA 3NEKTPOCTaAHLUUM).

CxeMa B0o30y>K[eHWst arperaToB MOAENPYeTCs Mo
6104HOMY NMpUHUMMNY. B 6104HOM MOLENN UMUTUPYIOTCS
KaK OpraHbl CUrHaavsaunm v ynpasieHns, Tak u
ycTponctsa P3nA.




TeXHOAOrMM MOAEGAMPOBaAHMUA
06BbEeKTOB 3NEeKTPOIHEePreTukKu

B/IOKV MOZENN BO30YXKAEHNA NO3BONAIT MOAENNPOBATL
BCe onepaLumm, KOTOPbIe BbIMOMHAET OnepaTUBHbINA
nepcoHan B npouecce paboTbi.

Mogenb Bo30y>XXeHWs arperata BK/tOYaeT B ceds
cnenytolme ycTpoicTBa (6110KM) cxeMbl BO30YKAeHWS:
* 06MOTKa B036yxaeHus (OB);
e aBTOMaT raweHua nona (Arrl);
® CMNOBast YacTb (TMPUCTOPHAs CeKLMS);
® cucTEMa ynpaBfieHnst TUpPUCTopHo cekumen (CYB);
® aBTOMATUYECKMIA perynsTop Bo30yxaeHus (APB);
® BbINPAMUTENbHbIN TpaHcchopmMaTop (BT);
® YCTPOWCTBO 3alMThbl OT NMepeHanpsi>XeHun B Lienu
BO30y>aeHua (Y3M);
® YCTPOWMCTBO HavasibHOro Bo3dyxaeHua (YHB) (nn
BHELLHWIA UCTOYHMK).
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Moaenb LHUPKYAALUU

HOBbIM 3Tanom B pa3BUTUK TpeHaXkepa Nno onepaTyBHbIM
nepeksito4eHnAm Craia pa3pa60TKa Ll,VIpKyJ'IFILI,I/IOHHOVI
MOoLeSIn TEXHOIOrnMYeCcknXx cncTtem 3HepI'OO6'bEKTa,
HeO6XO,£I,l/IMOl7I ONAa MMUTaunn pa6OTbI KOHTYPOB CUCTEMDbI
TeI'IJ'IO-BO,D,OCHa6>KeHVIF|, Mac/10-X03ANCTBa, CUCTEMbI
TOPMOXEeHNA arperata CtaHUunn 1 ap..
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®parmMeHT TEXHOOMMYECKOM CXeMbl CUCTEMbI OX1aXKAEHWS
ryapoarperata

Ana ummntaumm paboTbl TEXHONOMMYECKMX CUCTEM
npeanpuATUA NCNONb3YeTCA JIormyeckas Mogeslb
noTokopacnpefeneHva. B Kaxaom To4yke Takom Moaenn
BELETCA KaYeCTBEHHbI aHaln3 COCTOAHNA cpeapl:
[JaBJfieHNe — HOPMa, BblLLe U HUXXE HOPMbI, Hann4me uam
OTCYTCTBME NMepeToKa.

DYHKLMOHMPYIOLLLAA MOLENb TMOPOMEXaHNYECKOM CXEMbI
onMcaHa Kak MHOXeCcTBO 0ObeKkTOB (arperaToB), CUCTEM
yrnpaBneHnst n cesA3ein (TpybonpoBobl ¥ MarucTpani

N T.M.) Mexay HUMU. POpMMPOBaHME NCXOIHbIX

JaHHbIX 4114 aHanms3a rupomMexaHnyeckmnx CUCTem

N rMapoTypOnHHOro 0bopyaOBaHNA NPON3BOAUTCA
aBTOMAaTMYeCKM Npun onepauusax (Py4HbIX, aBTOMaTUYECKNX)
C 3aMOpPHOM apMaTypor, 30/I0THUKAMM, KJlanaHamu,
pacnpenenuTensmMum, noBpexaeHnamMmn Tpybonposoaa

1 T.4. Jlornyeckaa Mofenb Yy4NTbIBAET U3MEHEHNe
KOMMYyTaUnmM 1 Hann4me noBpexAeHNI BHYTPU
TEXHOJIOMMYECKMX CUCTEM W Y3/10B arperaTos.
Pe3ynbTaTOM pacyeTa ABNAETCA Ka4eCTBEHHOE 3HaYeHme
naBneHns (ecTb, HeT, BoJiblLLE UK MeHbLLe HOPMbI),
nepeTok.

CpeacTBa pa3paboTku, HACTPOMKHU MOAENEH
U CLeHapueB ANl TPEeHaXXepa
PaboTy no pa3paboTke Moaenen 1 CLieHapUEB MOXHO
YCJIOBHO pa3fenvTb Ha Tpw 3Tana:
1. Ha nepBom 3Tane, B Mpacmyeckom pefakTope,
BbINOHAETCA MOArOTOBKA BU3YyasibHOrO NpeAcTaBieHus
3HeproobbEKTa — CxeMa, NMaHeNn yrnpasseHus, NaHenm
P3uA, suenkn KPY u np.. B cpene rpacdunyeckoro
pefakTopa 3aHOCATCA PeXUMHbIe MapaMeTpPbl 3/IEMEHTOB
CXeMmbl.
2. Ha BTOpOM 3Tare, BbINMOMHAETCA HACTPONKa
«MOBELEHYECKUX» MOAENeNn — MOAeNN TeneynpasieHns
n Tenensmepenns, P3nA, 6noknposok. Kpome 3Toro,
AHMMaTOP NO3BOJIAET BbINOMHATL OTNaAKY TONOAOMN,
MOZENN SNeKTPUYECKON CeTH, pacHeTHON MOLENMN.
3. Ha TpeTbeM 3Tane BbINOSHAETCA pa3paboTtka
ClLieHapmeB TPeHMPOBOK. HavymHan ¢ Bepcumn 6.30
CPefCTBO pa3paboTku CLieHapWEB TPEHMPOBOK
NHTErpnpoBaHO B AHUMATOP.




FPadnuuecKkum peaaKTop KakK CpeACTBO
NMOAFOTOBKM AAaHHbBIX AAAl TPEHaXepa

06wan undpopmauun

Mpadunyecknin pefakTop NpefHasHayeH aas NoaroToBKM
CXeM, MaKeToB 1 Apyrmx rpadunyecknx agaHHbix. OT
pYrnx rpadpuyeckmx pefakTopoB ero oTnmyaeT
OPWEHTMPOBAHHOCTL Ha TpeboBaHUA SHEPreTUKOB.
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Tvnn4yHble BMAbl )J,OKyMEHTOB

Fpadunyecknin pefakTop NOCTaBAAETCA B KOMMIEKTe C
OnbnnoTekamu 31eMeHToB 1 obecneyrBaeT NOArOTOBKY
cnefyoLwmnx pasHoBUOHOCTEN LOKYMEHTOB:
® CXeM 3J1eKTpUYecKmnx NpucoeguHeHnin NOACTaHLNN,
OCHOBHbIX CeTeN U 31eKTPOCTaHLUN;
e CXeM 3/1eKTPUYECKUX NPUCOeANHEHWNI
pacnpenennTefibHbIX ceTen;
* MaKkeTOB LLNTOB YNpaBfeHNA 1 NaHes1en pefienHom
3alMTbl 1 aBTOMATUKW;
* [Ipon3BONbHOE N300paXKeHMe C NCNOMb30BaHNEM
CaMOCTOATENIbHO CO3/aHHbIX OOMOHUTESbHbIX
3/IEMEHTOB, B TOM YMC/Ie MEIOLLMX HECKONBbKO
COCTOAHUN.

AnemeHTbI cXem
Hab6opbl anemeHTOB

Fpadunyuecknin pefakTop CoaepXnT pan oubnuotek
3/1EMEHTOB 1115 CO3[aHWs PA3/IMYHOro TUMa CXeM:
® DneKkTpuyeckoe obopyaoBaHue,
® D1IeMeHTbl KOHTPOA 1 ynpaBneHus,
e PenlenHan 3alMTa 1 aBTOMaTUKa,
® DHeprocucTema.
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Mpumepbl BUBANOTEYHbBIX S1eMEHTOB

Co3paHMe U pepaKTHpOBaHUe

3neMeHTOB 6ubnuorek

MomuMo cyulecTBytoLmx 6rbnunoTek B MO BCTpoeH
MOAyb CO3OaHNA N PefaKTUPOBaHUA NOJIb30BaTE/IbCKMNX
3JIeMEHTOB, 4YTO MPakKTN4YeCKN NCKITKOYaeT OTCYyTCTBME
HeO6XO,D,I/IMbIX anA pa6OTbI I1IEMEHTOB CXEM.
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MapameTpupoBanue pacueTHOM MOAEAH

B [pachmyeckoM pefakTope 3aHOCATCA UCXOAHble AaHHble
0714 CO34aHNA pacHeTHOW MOLENM HOPMAaJIbHOrO pexmnma
PaboTbl 3NEKTPUYECKON CETU: aKTUBHbIE 1 PeakTUBHbIE
COCTaBAAOLLME CONPOTUBAEHWA, MPOBOAVMOCTU U
emkocTu J1311, yCTpONCTB KOMMEHCaLLMM peakTUBHOM
MOLLHOCTW, HOMMHaJbHble HanpsiXkeHUa 0bopyLoBaHNS,
3HaYeHMA aKTVBHbIX N PeaKTUBHbIX MOLLHOCTEN,
napamMeTpbl CTaTUYECKNX XapakTepucTK Harpy3ok,
napameTpbl 1 pexxrM paboTbl 060OLLEHHbIX FrEHEePaTOPOB.
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AHMMaToOp cxem

MopfroToBneHHasn rpadpuyeckas Mofefb SHeproobbekTa
3arpy>aetca B AHMMATOP 418 «OXMUBAEHUA». AHMMATOP
cxeM (Moaynb HAaCTPOMKKM MoAeneit) npefHasHayeH ana
Co3aHvA U OTNaAKM MOAeNn 3HeproodbekTa Ha OCHOBE
rpadnyecknx AaHHbIX, B HEM BbIMOJIHAETCA HacTpoKika
B3aVIMOCBsI3ei MeXAY Pas3fINYHbIMU rpadpnyeckMm
3MeMeHTaMK, NpuBs3Ka NpMOOPOB K pacyeTHON Modenu,
HacTporKa ycTponcTs P3VA. icnonb3ys nporpaMmmy
AHMMATOP, MOXHO NOCTPOUTL NOMHOMYHKLMOHANbHYIO
MOZEeNb SHEProoObeKTa UM NEKTPUYECKON CETH,
aflekBaTHO OTpaXkatoLLyto OCOBEHHOCTU CTPYKTYPbI 1
NnoBefeHNA peasibHoro obbeKTa.

3agaun, pewwaemble MO AHMMATOP CXEM:

e [poBepkKa TOMNONOMUW U MOLENN IIEKTPUHECKON CETU.
Mo3BoNAET BbIABAATL OLIMOKM, JOMYLIEHHbIE NpK
MOArOTOBKE UCXOAHOM CXeMbl SHEProoObeKTa Un

CeTu, Ha NpPegMeT HeNpUCOeaNHEHHbIX 1 3aKOPOYEHHbIX
3/1IeMEHTOB, Y4aCTKOB CETU MOA, HANPAXEHNEM C
BKJIOYEHHbBIMM 3a3eMASIOLLIMMI HOXKaMM, OLLMOGOYHO
OTKJTFOHEHHBIX(BKJTOHEHHbIX) KA, COCTOSIHNE KOTOPbIX
MOXET NPUBECTN K 0BecToYeHUto noTpebuTenen.

e HacTpowka 1 npoBepka Mogenu TenemsmepeHuns,
TeneynpasieHns 1 TenecurHanmsaumm.

AHMMAaTOP NO3BOJIAET CBA3ATb OOBbEKT Ha NEKTPUYECKON
CxeMe C KJIo4aMu ynpaBneHuns, n3obpaxkeHHbIMN Ha
LMTe ynpaBneHus, gatymkaMm 1 npubopamm nHAMKaLmm,
aBTOMaTaMu OMepaTUBHOMO TOKa U T.4.; 3a4aTb MOLENb
noBeAeHNA KaXKAoW napbl CBA3aHHbIX 31eMeHTOB. B
pe3ynbTaTe MakeT OyfAeT 4OCTaTOYHO MOSIHO UMUTUPOBATL
B3aMMOCBS3M YCTPOMCTB Ha peasibHOM dHeproobbekTe.

e HacTpolka 1 npoBepka Npasu NepektoveHns.

Mpy MOLENNPOBAHNN CXEMbI SHEPrOOGBHEKTA YHUTHIBAIOTCS
0CODEHHOCTU MEPEKSTIIOYEHMIN Ha TEX U UHBIX S1EMEHTax
CXEMbI, KOPPeKTUPYeTCst Habop NpaBwil, NPOBEPAEMbIX Ha
BbIOpaHHOM 3k3emMnspe 06opyAOBaHMS.

® HacTpoiika 1 npoBepka Mofenn 6oKMpPOBOK.
AHVMATOP NO3BOJIAET BbINOHATL HACTPOWKY B3aNMHBbIX
6110KMPOBOK MepBUYHOro 0OOPYAOBaHWS, B T. 4.
n06aBreHne CIOXHbIX YCIOBUA.

e HacTpowka 3amT.

AHVMATOP NO3BOJIAET BbINOMHATL NPUBA3KY OPraHoB
ynpaBieHNA 1 CUrHaaM3aLUmm K Mogenmn yctponcTs P3nA,
HaCTPOWKY YyBCTBUTENbHOCTY 3aLUUT, BblAEPXKEK BPEMEHN
cpabaTbiBaHuA, cocTaBa KA Ha KOTOpble fecTByeT
yCTpOncTBO P3NA.

E] Anumauua cxembi -> D:\Current\Demo\Tpensnepro\2017\MNC Aarnoso.xsde> Boigenen: NC Aarnoso\MB B/l 35 kB Mockosckas- 3anaanas 2 ¢ orn. - =] X
. 8@+ FleEasEErED- - s+o@nfoc @« X[MBBABDE Mocomscar 3nea V| AN RQQRQQ
m lnagHas 3nement Pexum Mogaens P3nA Bnank Hactporiku Otnagka Cepeuce! Maaruns \')
MNapaneTpsl  Cuexapuit NC AsTnoso NC Astnoso MUY l NC AsTnoso P3uA ‘ NC AsTnoso 3PY 6 kB 1C AsTnoso Wkade! OPY Cratyc  CrarycT  Mpaswna  CYI KPY PAPM
7 v g vm‘fg* & . 2 — A | 3omm Yanel KaWansi  Bnowuposxu  Ynpasnerme
Mocoeckas - =[] N ; N N0BO A
MC AsTnoso\MB B/l 35 kB Mockosckas- 3anaaHas 2 ¢ otn 3anagpan 2 com. [‘_3 :S:Bacranuuﬁ £, 2]
MNaparetp Sraverite 2 RE] - 3oma(1) 1 cex. 35kB,T-1,TH 1 cex. 35kB
Metatash SoKmouaTems_35. A ¢ EE Bl 3omel2) 2 cex. 35kB.T-2TH 2 cex. 358
@ PISvalues nil 374 I o
UID_Tech 219049 ik [3T 12
= aBT0BO3BpAT opy 35 KB | np rarT2
e timmiii - MT3(TO)MB 6B T-2
BHVMALA_SKTMBHA () wer MT3HN 35x8 T-2
Gasa_u 2 a1 13358 T-2
Bnoxmposxa_npusoaa :\ MCNpasHa ABF 2 can
BMAMMOCTL %] supen Rerapa-crnaxaannat-2
BUAMMBIX_3NEMEHTOS 1 RowaporywenneT-2
) snageneu @ - 3onal5) BN 35 kB Mockosckan - 3anaaHas 2 ¢ orn,
[ _snageneufkmoy_npico... B 3ona[13) BN 35 kB Mockoeckaa - 3anaanan 1 ¢ otn.
) snageneulKH_cicremm... " | Hi & 6l
@ Bnageneu[KOHTaKTHaA... . 2
# snaneneu[noaobnacts ... | | we Y | n Yyscrre N
snageneu(Noacranus)] & * v
cTany v 2 a
) snageneulPy] A-g-F-2¥OR 2
snageneu(cekwis] T2 et
# snageneu[3xeprocucre... 1 1ioex-35%5 TH2icex. 3556 16 MBA ____'L E NapameTp ° 3nauerve
snaneneufsueiika(wxad)] - = ® Bu[1] ~
BH_HoMep 0\11/41 = Bmimxep[1] MC AsTnoso P3uA\...
SHeWH_Bua | et | S @ Gmmxep[2] NC AsTnoso P3uA\...
BHEWHMI_KNOY @109570 — | TP BnvmxepHalycx([1]
Boifpan | X na & | HI #  BmmkepHaCurnan(1]
BbIBOA_NONOXEeHNA Z\ peansroe 79 ) Brurxeplospexaenus| 1
; 1) MBEIS T2 = £
suicoTa L CEED @ Wnauxatop(eseaena)
reo_npussiska L) wer H 1 H ‘ #  UHauxaTop(esisenena)
FUnepcaoinka 3Py 6 KB Twe & KHONKAYNPasnexms
ancn_ums MB BN 35 xB Mocxc % esisssiv=— —— = 2] ® (1] NC AsTnoso P3uA\...
aucn_HoMep | | ® Cupena
AucTanA_ToKopasaena | 8 @B 5 vzen Uens Tok CocrosHue Haumenoeanue] A\ T £ @ rabno[1) NC AsTnoso MUY\...
aon_wn - Bnoxmposist  KOHTPONS Npagin  flatwwar  Coobluens TecTsi Owmbion MMapameTpei maxeta Mapavetpei pex * | * | Ta6no(2 NC AsTnoso MUY\...
333emMneq ) Her Tabno[3] NC Astnoso MUY\...
3asemnerite Her & [} K3 Ha 3emni0 (KOPOTKOE 3aMbIKaHME Ha 3EMAIO; HOMEP NPUMEHEHNA NO NOPARAKY N2 1) Tabno[4] NC AsTnoso NMUY\...
R oy MRSy [ b ( b ; HOMep no nopsaKy Ne5) @ TabnoMospexa 1
L< > | |M[)or pebi M P ii; HoMep no nopsaxy Ne7) ko Gl
M [] Orknouerse Toxa K3 ( OTkmiouenie ToKa K3; Homep npumeHenis no nopaaxy Ne 8) L v
Crunm KA o nnn ‘o - i % nan + wen, oo V|55 ———y




PepakTop cueHapues

UHCTPYMEHT pepaKTUPOBaHUA U NPOBEPKU
paboTocnoco6HOCTH cieHapHeB TPeHUPOBOK.

BapuaHTbl onepaumin B CLiEHapWn:
e [Nepexntoderns ¢ KY 1 no mecry.
* [epekJItoyHeHns BO BTOPUYHDBIX LIEMAX.
e Onepaumu ¢ M33.
e PasmelleHne niakaTos.
e [lecTBUA C yKa3aTenem HanpsxeHus (Kak ¢ OAHO, Tak v
C IBYXMOJOCHBIM).
* [poBepOYHbIe onepaLnu.
e Coo0LLEHNA OnepaTUBHOIO NepcoHasna (neperoBopsl).

B peflakTOpe CLeHapues 3a4atoTcA:
* HavanbHoe cocTosHMe cxeMbl (B Cllydae Hadvana
TPEHUPOBKUN OTAINYKA OT HOPMAJbHOTO).
e BBOOHasA K 3aaHut0.
® BnaHK nepekstoYeHniA (ONUChIBAET 3TaNIOHHYO
nocneaoBaTeIbHOCTb AEACTBIUIN, KOTOPYIO HEOOXOAMMO
NOBTOPUTL 0BY4aeMOoMYy).
® BO3MOXHble paspeLleHHble OTKIIOHEHNA
nocsieOBaTeIbHOCTU OMepaunin OT STaNOHHOMO
CLeHapusi, He yxyaLatoLue pesynbTaT (aibTepHaTUBbI).
® Peakumn MakeTa Ha cObbITUS — [ECTBUA 0By4aemMoro
N COCTOAHWNA CXEMDI.
e bansnbl 3a onepaumn (BecoBble KOIDPULMEHTbI 415
(hopMUPOBaHUS UTOrOBOW OLIEHKM 3a TPEHUPOBKY).
® bonblllad YacTb onepaLynin No pefakTUPOBaHNIO
CLieHapmA NPOU3BOANTCA BU3YyaslbHO — yKa3aHWeMm
HY>KHOTO 3/1IeMEHTa Ha CXEME N MYHKTa MEHIO C

Kaxx[ioe ynpaxkHeHne NpunBA3bIBaeTCA K OnpeaesieHHoM
cxeme (MaKkeTy) U cofep>XuUT Gr1aHK NnepeksitoyeHnd. 3Tu
ZlaHHble XpaHATCA B haiinax CLeHapueB C paclLUMpPeHNEM
xbl. [insa 3anycka B TpeHaxepe hannbl CO CLLEHapUAMN
LOKHbI BbITb MPMBA3aHbI K Kypcam ¢ nomoLpsto MO
PeflakTop Kypcos.

MO “MeeT BCTPOEHHble CPeACTBA KOHTPOJSIS MPaBUIIbHOCTY
NepeksIYEHNA, a TakKe MMeeT BO3MOXHOCTb KOHTPOJIS
COCTOSAIHWS MaKeTa Mocsie KaXKAoro Lara BbINMoJIHEHUA

OonncaHmem BbINONHAEMOro encTBuA. CleHapuA.
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CeTeBble BO3MOXHOCTH TPEeHaXepa

OTBeET Ha BOMPOC — ABNAETCA Ji1 TpeHaxep Mogyc
ceTeBbIM, YaCTO BbI3blBaeT MyTaHULY 13-3a GONbLLOMO
KOMNYeCTBa BapMaHTOB Pa3BePTbIBAHNA KOMMIeKca AnA
pa3HbIX 3afla4, MO3TOMY HEOOXOAMMO YETKO MOHMMATb,
Kakue 13 ero yHKLMIN MOXHO CHMTaTb CETEBbIMMU.
1. PacnonoxeHune NCnonHAeMbIx (PannoB 1 NCXOAHbIX
JaHHbIX TDEHVMPOBOK Ha cepBepe A1 UX NoCnefytoLlero
3anycka.
[a, 3T0 BO3MOXHO ¥ B 3TOM CMbIC/1e 6a30BbI TpeHaxep
ABNAETCA CETEBbIM.
2. XpaHeHue Ha cepBepe 6a3bl faHHbIX pe3ybTaToB
TPEHVPOBOK.
[a, 6a30BbIN TpeHaXep MOXHO HACTPOWTL Ha XpaHeHne
pe3ynbTaToB B ceTu. ObyyYaeMble OL4HOBPEMEHHO MOTYT
BbIMOJIHATL HE3aBMCUMbIE TPEHMPOBKM Ha CBOMX Paboumx
MecTax.
3. llcnonb3oBaHKe CeTeBON NINLIEH3NN Ha TPEeHaxXep.
[a, 6a30BbIN TpeHaXep MOXET UCMOb30BaTh CETEBYIO
JIVILLEH3WIO.
4. B3aMOLelCTBME HECKONBbKMX 0By4aeMbIx npu
npoBefeH OLHON TPEHNPOBKMU.
[a, Takas BO3MOXHOCTb eCTb, HEOOXOAMMO Ha KaXXZoM
paboyeM MecTe MCNonb30BaTh 6a30BbIV TPeHaxep.
5. OTCnexwvBaHve gencTanii obydaembix Mo ceTu
NHCTPYKTOPOM.
[la, Takas BO3MOXHOCTb €CTb, J1A €e OCYyLLEeCTBIeHNA
MCNonb3yeTcsA 0a30BbIN TPeHaXep + NPOAYKT
«YnpaBneHune TpeHaXKepHbIM KacCcoM» Ha paboyem
MeCTe MHCTPYKTOpa.
6. [lpoBefieHne OfHON N TOW e TPEHUPOBKM C Pa3HbIX
paboymx CTaHLMA OQHMM 1 TEM e 0ByvaeMbIM
(HanpvMep, Ha OHON paboyel CTaHUMK pPa3BepHYT
MaKkeT MNOoACTaHLMK, a Ha OpyroM uMmuTaumsa APM).
Takas cBA3Ka BHELLHE MOXOXa Ha YNPOLLEHHbIN BapuaHT
4. [1na peanun3aumnm ncnonb3yetcs 6a3oBbli TpeHaxep
+ MMUTaTop. BblgeneHHoro cepsepa He TpebyeTca. Posb
cepBepa BbIMOJSIHAET NpUIOXeHe 6a30BOro TpeHaxepa.

MO YnpaBAeHue TpeHa)kepHbIM Kaaccom (paboyee
MeCTO MHCTPYKTOpa) NpefHa3HayeHo 014 NpoBeneHs
TPEHNPOBOK MO JIOKAJIbHOW CETU B TPEHAXKEPHbIX KJlaccax;
HeCKOJ1IbKO 0ByYaeMblIx BbINMOMHAT CBOW 3afayuv KaxK bl
Ha cBoeM paboyem MecTe. Co cBOero paboyero mecta
PYyKOBOAMUTENb TPEHNPOBKIM MOXET 3aryckaTb 3alaHnA Ha
KOMMbtoTepe 0by4aemMoro, NPOBOAUTbL MOHUTOPWHI ero
OEeNCTBUI, a TakxKe ONCTaHUMOHHO BMELLUWBATLCA B XO/,
TPEeHWPOBKK (HanpyMep, BHOCUTb MOBPEXAEHMSA B CXEMY,
KOTOpble MOTYT NMPUBOAWTL K aBapUIAHOW CUTyaLIMK).
TpeHMpPOBKM Ha pabounx MecTax obyvyaemMbix (Ha OLHOM 1
TOW e UMW Pa3HbIX CXeMax) MPOXOAAT He3aBUCMMO Opyr

OT Apyra.

Paboyee MeCTO MHCTPYKTOPa B3aMMOAENCTBYET MO CeTU C
TpeHaxepamu (0a30BOI KOMMIEKTALMM), YCTaHOBIIEHHBIMY
Ha pabounx MecTax CTaxkepoB. [NogkIoyeHMe K KaxaoMy
paboyeMy MecTy 1 B3aUMOLENCTBME C HAM NPON3BOANUTCA
He3aBMCMMO OT Apyrnx pabouymx MecT. BbigeneHHoro
cepBepa He TpebyeTca.

DYHKLMM MOHUTOPWHIA NO3BOJIAIOT MOJyYaTb
MHOpMaLMIO O:
® 3aperncTpmpoBaHHOM Ha [aHHOM pabo4vem cTaxepe.
® BbiMOSIHAEMOW B IaHHOM MOMEHT 3afadve.
e TekyLLemM COCTOAHUN CXEMbI.
o COOBLLEHNAX TEXHONOMNYECKMX MOACUCTEM (HapyLLIEHWS
npaBw NepeksItoYeHnid, cpaboTaBLLUNX 3aLLMTax 1 T.M.).
© BbiMOMHEHHbIX AeNCTBUSAX B BUAE NMPOTOKOSA, CLEeHapum
TPEHUPOBKM, CLEHAPUM 1 PACXOXOEHUN MEXIY HUMMU.
e CTaTUCTMKe BbIMOTHEHUA 1 MPOTOKOJE 3aKOHYEHHbIX
TPEHNPOBOK.

Mpy NpoCMOTPe NPOTOKOSA MHCTPYKTOP MOXKeT
CUHXPOHM3MPOBATb COCTOAHME CXEMbI, B COOTBETCTBUM C
Jt06bIM BbIOPAHHbBIM LLArOM.

®yHKLMN yNpaBieHWsi NO3BONAIOT:

 3anyckaTb 3aflayn Ha paboyem MecTe CTaxepa.

e [NpepbIBaTh XO[, 3aAa4u.

® BMeELIMBATLCA B XO[, BbINOJHEHMSA 3afia4u (Hanpumep,
CKPbITHO CO3[laBaTh HEUCMPABHOCTU Ha CXEMe).
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OTCnexveaTs
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A [IpERPaTHTS

Cnm1cok NoAKMoYeHHbIX paboymx MecT B mporpamme
TpeHaxepHbIn Knacc.

CeTeBOM TpeHaXep.
KommyTauMoOHHO-PE)XHMHBINA TPEeHaXKep.

MO «TpeHaxep onepaTuBHbIX NepekstoyeHnin Mogayc
NO3BOJISET MPOBOAUTL TPEHVPOBKM B KOMTBIOTEPHOI CETU
nnu ceTun Internet co B3anMopencTemem paboumx Mect
Mex [y cobon. B 3Tom cnydae, ycioBHO ofHO paboyee
MeCTO CTaHOBUTbCA «CepBepOM». 1A 3TOro AOCTaTO4HO
B HaCTPOIKax BbIOPaTb COOTBETCTBYIOLLINMA MYyHKT.
Mcrnonb3oBaHWe CreumanbHOro Bble/IEHHOrO cepBepa He
TpebyeTcs.

Ha pabouvie MecTa Bcex CTaxepoB ycTaHaBnmBaetcs 10
«TpeHaxep No onepaTUBHbIM MepektoydeHnsaMy. Ha
paboyeM MecTe aucrneTyepa npy NOMOLLM TpeHaxepa
umuTupyetcst OVIK, ycTaHOBREHHBIV HA NPeAnpUATAN,
TakvM 06pa3oM, Ha 3KpaHe MOHWTOpa AucneTyepa
0TODPaXaeTcs Tekylllee COCTOSHNE CXeMbl SHEeProobbEKTa
Y NpY HEOBXOAMMOCTI ee PEXMMHbIE MOKa3aTesu.




Ha pabo4umx MecTax onepaTMBHOroO NepcoHana 3a cyet
NPVYMEHeHMA NONHOro MakeTa NC nMUTUpyeTCA peasnbHoe
paboyee MeCTO CTaxkepa, Ha KoTopom ecTb OPY, TLLLY n
np..

Bce paboume mecTa cBszaHbl no JIBC ¢ cepeepom
CUHXPOHM3aLMK, 06eCnevnBaloLLIM NMOCTOAHHYIO
aKTyanun3aumio TekyLLLero COCTOAHNA CXeMbl Ha BCeX
paboyrx MecTax, a Takxke pacyeT pexxnma (Npy Hanuymum
MOAY A pacyeTa pexmnmMa: BCTPOEHHOIrO UM CTOPOHHErO
NpOuN3BOANUTENS).

Ha paboyee MeCTO pyKOBOAMTENS TPEHUPOBKM
(UHCTPYKTOPA) ycTaHaBnuBaetcaA MO «LleHTp ynpaBneHus
TPEHaXXePHbIM KI1acCoOM».

MUcnosb3oBaHMe B nNpoLecce NOArOTOBKM NnepcoHasna Takon
TPeHaXepHOW CUCTEMbI MO3BOJIAET peLlaTh crefytoLne
3a4a4u:

® NpoBefeHNe TPeHNPOBOK C AnucneTyepamu;

® NpoBefeHNe TPEHNPOBOK C OMepaTUBHbIM NePCOHaNoM
3HeproobbLEKTA

® 0TpaboTKa HaBbIKOB NMKBMAALIMM aBapUIA y AMCIETHEPOB
1 onepaTMBHOro nepcoHana MNc;

® MOArOTOBKA K COPEBHOBAHUSAM,;
® MpoBepKa 3HaHWI (3K3aMeH).

< —77—— TMpoBoaHas |

Pabouee mecTo Cepsep
«PyKoBOAUTENA TPEHUPOBKU»  CUHXPOHM3ALMN

Pa6ouee mecto Ne1

TpeHaxep nNo onepaTueHbIM
NepeKnioueHnAm

Pabouee mecto Ne2 Pabouee mecto Ne3

TpeHaxep no onepaTUBHLIM
nepeknioveHnaAM

TpeHaxep no onepaTMBHLIM
nepeknioyeHnam

CTpyKTypHas cxema CeTeBOI TPEHMPOBKM.




PacueT 37neKTPHUYECKHUX PEe)XXHMMOB

BO3MOXHOCTb paccyeTa YyCTaHOBUBLLMXCA 3NEKTPUYECKMX
PEXMMOB ABNSETCA HEOTHEMAEMOWN COCTABSIOLLEN
TpeHaxepa Mopyc, KOTopas OTHOCUT ero YC/IOBHHO K
KJlaccy peXXMMHbIX TPEHaXXepOoB.

PaccyeTHaa MOAesb NO3BOSAET KOMMIEKCHO NpeacTaBuTb
00BEKT ynpaBeHns, N0Nb30BaTeNIO Hanbosee
NpaBAONOA0OHO UMUTMPOBATb B3aUMOLENCTBME C HUM,
pacLmpuTb 06BbEM U BUAbI BbINOSHAEMbIX CLieHapueB.
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Pacuér permia

Tabnuue: pesania

Koppexua rpaniny usmenenun npubopos. Coxpamrs caenox

Teepauua pacuérisix napamerpos

Vinwuynanisaums npu6opos Paccuiars pexins no gaiiny LAY

Boc

Apuwe coobusenuii
Wcropua T

e | Burpysurs ucropimo M

unpKynAMI

—# Vctourmen semamn =

& Nepecrpoums 3n.moae

~{ [#] RegimeCalculator
Pacuerst
ouTp: [Beco rpad v E B
Wbo [Vl | Beron Mpawx OM  Mporoxon Maparerpst
e U_yom (xB) U_saa (<5)
110 °

Upacu (x8) yron ()
116.5425 0.0066

d (vBT)
0.000002

dQ (vead

1
2 10 106 106 [ [
3 10 0 116.5425 0.0066
4 110 0 116.5925 0.0066
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CyLLeCTBYeT ABE peav3aumm PexXMMHbIX pacyeToB B
TpeHaxepe Mopyc:

® YHTerpaums C nakeTaMmu Nporpamm, pa3paboTkm TPeTbux
brpwm;

® ICMOMb30BaHMe BCTPOEHHOrO MOAYJIA pacyeTa
3NeKTPUYECKNX pexnmos Mogyc.

UnTerpauusa co CTOPOHHUMHU CUCTEMANMM

pacuera peXxuma
CTOPOHHME MPUIIOXKEHNA NEKTPUYECKNX PACHETOB

npu yCrIoBMKU peanu3aLiim UMY BO3MOXHOCTY OOMeHa
JaHHbIMM MOTYT ObITb BCTPOEHBI B TpeHaxep Mogyc.
OTKpbITas apxuTekTypa TpeHaxepa Moayc no3sonAeT
NOAKMNOUUTL NpaKTnyeckn noboe cyLectsyiolee MO
pacyeTa pexunma 1 UCrosb3oBaThb Y>Ke NOATOTOBMIEHHbIE
pacyeTHble MOLEeNV NP NPOBeLEHNN TPEHNPOBOK

C TPEHaXKEPOM MO OMepPaTUBHbLIM NMePEeKSTIYEHUAM,
nepecynTbIBasA PEXNM MO Mepe BbINOJIHEHNA 3a4aHNA
TPEHUPYIOLLMMCA, 1 0TOOpaXkas nosyYeHHble pesynbTaThl
rpacpuryeckuMu cpeacTBamm 0TOOPaXKEHNA TPEHaXePa.

B HacToALLEee BpeMA peannsoBaHa MHTErpaumns c
PEXMMHBIM TpeHaXepoM PeHUKC, C PaCYETHON MOLESbIO
RastrWin.

UHTerpauma c RastrWin, HanprmMep, NOCTpoeHa Ha
ncnonb3oBaHmn APl nHTepdernca, KOTopbI NO3BONAAET
OCYLLeCTBNIATb U3MEHEHNA PEXNMHO-TOMONOMMYECKON
cnTyaumm vyepes APM TpeHaxkepa, nosyyaTb 1 0ToOpaxKaTb
pe3ynbTaTbl pac4eToB. PacyeTHaa MoLesb B JaHHOM
ciyyae peannsyeTca NoaHoCTbio RastrWin. 31o pelweHne
MOXeT ObITb UCMOSIb30BAHO NPU HaNMYMK Y 3aKa3ymKa
OTNIaXKEHHbIX CTOXHbIX pacHeTHbIX Mogenen Rastrwin,
peannsauma KOTOPbIX B pacyeTHOM MoayJie Mogyc
noTpebyeT AOMONHUTENbHBIX PECYPCOB.

Moayab pacuera pe>xuma Moayc

Mogaynb pacyeTa yCTaHOBMBLLErOCA pexnma npeacrasaaet
coboit NpUNoXeHne, NpegHa3HavYeHHoe AN pacyeTa
noTokopacnpeaeneHms TpexdasHon CUMMETPUYHOM
371eKTPO3HEPreTUYECKON CUCTEMBI.

PacyeTy npefLIecTByeT CMHTE3 PAaCHETHOW MOLENM
"y3Mbl-BETBM"”, KOTOPbIN BLIMNOMHAETCA C Y4ETOM TeKyLLEen
TOMONIOrMM (HECBA3AHHbIE Y4acTKN CETW PacCyUTbIBAIOTCA
MO YacTsAM) 3aflaHHbIX MAapPaMEeTPOB CXeMbl 3aMeLLeHs
060pyf0BaHNA, Ha4asIbHbIX AAHHbIX BEKTOPA COCTOAHMSA
PEXMMHbIX MapaMeTPOB.

PacueT pexxvMa Npon3BOANTCA KNACCUYECKMM METOLOM:
HeIMHeHaA CUCTeMa ypaBHEHWUA BanaHCoOB MOLLIHOCTEN,
NMOCTPOEHHAaA U3 Mogenn “y3/bl-BeTBK”, peLuaeTcs
MeTofoM HbtoToHa-PadcoHa.

Pe3ynbTaThbl pacyeTa: Hanps>KeHUs, MeEPETOKMN akKTUBHbIX U
PeaKTUBHbIX MOLLHOCTEN, TOKM AOCTYMHbI A1 MPOCMOTPa
1 aHann3a Kak B paspese pac4eTHON Momenn “y3nbl-
BETBM"”, TaK 1 B MPUBA3KE K COOTBETCBYIOLLEMY OCHOBHOMY
060pyOBaHMIO Ha Cxeme CeTu UK B hopme peecTpa
obopyaoBaHus.

PacyeT pexxuma MOXKeT BbIMOMHATCS LMKINYeckn (Yepes
3alaHHble MHTepBasibl BPEMEHM) UK Mo cobbITUto. Tak,
B COOTBETCBUM CO CLIEHAPVEM WY B XO4e TPEHUPOBKU
BO3HMKAIOLLME N3MEHEHS PEXXMMHO-TOMOIOMMYECKO
06CTaHOBKM (py4YHble nepektoyeHns, paboTa

P31A, n3MeHeHUs pexxMa paboTbl 06opyLoBaHMs)
0b6pabaTbIBalOTCA MyTEM MepecyeTa PeXXMHON MOAeNn
1 3anycka MoJyna pacyeTa pexuma. Takxke n3mMeHeHus
PEXVMMHOW CUTyaLuy MOTyT ObITb 3afaHbl TpeHepom

B Ka4yeCTBe BHELLHEro BO3MyLLEeHNs. B pe3ynbTaTe,
MoJib30BaTeslb HabMOAAET HOBYIO PEXUMHYIO CUTYaLIMIO,
Ha KOTOPYIO AOSIKEeH pearnpoBaTb B COOTBETCNBUN C
LeNblo TPEHUPOBKM.

Tm T T T - : 4 7
} L U } & 5 3
2 e 9
£33 3833 ssifsls ]
5% %xkx SR EREE g
faz 2343 $e88 8¢ E
a4 2 E ¢ L T F r 4 =
= & & & %E
2
o ERE]
e R
MBT MEA B
v
MBA -
A A
- -
P
Tepenigea N2
epema 11 =
L - ONH-220 MBAP ONH-220
e wer
MBA 1 A A
A - A
N T (v gz (x)—
= ® ®
OfNH-15,76. OfH-15,75
s g g Tz @‘Q@
am,r@@ smart mr@@ sz
32T | Hie

ESE - LT 0|

G FHIT 4 | e B2

er1 BTy 82 g
Eltsl 2

@ IHi ar :mr@“ IHe

g%m.n ﬂH-F@@mJZ
:
i5 | T [ r2 521
PH B ]
] A
fﬂu Faen = I
It 1 TAHZC L 1€ 24
wours 1 TT wowz o LT
-y L. fosd

1AH

24

PacyeT pexunma B makeTe [3C




CueHa, Uy MofeNnb KOHCTPYKTMBa, obecneymsaeT
HarnagHoe oTobpaxkeHne COCTOAHUA 0OopyLOBaHNSA,
3aeMCTBOBAHHOIO B TPEHWMPOBKE, 1 OnepaLun no
paboTe ¢ HMM. CueHbl BOCTpeboBaHbI B MPOrpaMMHbIX
KOMMleKcax TpeHaXkepoB A1 NOLArOTOBKM NepcoHana.
CueHa npefcTaBnaeT cobo peanbHoe M30bpaxkeHne
o0bopynoBaHua. OHa MOXeT ObITb BbINOSIHEHA B BUAE
2-MepHOW, 3-MepHOW UK 2,5 -MepHOMN KapTUHKMN.

OTKNOYUTL pa3beuHUTeNb

YunTbiBasA Takne KpUTepmm, Kak HarnAagHoCTb
npeacTaBneHns obopynoBaHMs, COXHOCTb U1

BbICOKYIO CTOMMOCTb M3rOTOBJIEHUst MOZeNV, yao0CTBO
MCMOMIb30BaHMA, MEXaHW3M CLIeH ABAAETCA ONTUMabHbIM
KOMMPOMUCCHBIM BapUaHTOM Mexay ABYMEPHbIM
NHTepdencoM TPaaMLIMOHHOIO TPpeHaxepa 1 TPEXMEePHOro
TpeHaxepa, BbIMOHEHHOrO B CTU/1e KOMMbIOTEPHBIX UMP.
CLeHbl Hanbonee 3heKTUBHO NCMONb3YIOTCA NpK
MOZeMPOBaHNM OCHOBHOIO 0O0PYAOBaHMNsA 3aBOICKOrO
M3rOTOBJIEHNSA, YCTAHOBMIEHHOMO Ha SHEProoOBbEKTE.
Hanpumep, TpaHchopMaTopbl AW BbIK/OHATENN KNAaCCOM
HanpsxeHus 35 kB u BbiLwe.

AnA afekBaTHOro NpeAcTaBieHns B BUA4E CLEHDI

«MO MeCTy» [JOCTaTOYHO 0003HAUYNTL NPUBA3KY K
KOHKPETHOMY 3K3eMmnapy 060pyAoBaHNA, HanpumMep,
HaHeceHMeM HaAnucu Ha Tabnmuky, 0ToOpaXKatoLLyO ero
AncneTyepckoe HavMeHoBaHMe.

B cocTaBe TpeHaXkepa Mbl Mpefaraem rotoByio
OubnnoTeky, NPeaCTaBNAOLLYIO CleaytoLLme BUabI
0b0opyLoBaHNA, MO Pa3Hble KacChl HANPAXeHWs — OT 6
no 1100 kB:
e BoiktovaTenn MaciaHble, BO3LyLUHble, /1era3osble,
BaKyyMHble.
e OrpaHunynTeNn NepeHanpaxXeHns, paspagHuKN,
npefoXpanuTenu.
e PaszbeMHUTENN HAPYXKHOW U BHYTPEHHEN YCTaHOBKM,
3a3eMnAoLLMe HOXM, KOPOTKO3aMbIKaTesN.
® PeakTOpbIl, KOHAEHCATOPDI.
e CunoBble TpaHCOpMaTopbl U aBTOTpaHChHOpPMaTOpsI
® [/I3MepuTeNbHble TpaHCOpPMaTOopPbI.
e KOMMMeKTHble yCTPOMCTBA BbICOKOrO HaMpaXeHNs,
Avenkn KPY u gp..
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Nnc Ceernas 110/10

Harp 2292 Papyra2 110 2 104 34
Harp 2301 Poccua 1 110 2 11 06
Harp 2302  Poccwa 2 110 2 08 05
Harp 2312 Csemnan 2 110 2 32 09
Harp 2341 Crpenxa 1 110 2 98 26

OpraHbl yNpaBneHust N MHOMKATOPHbIE 31EMEHTbI Ha
CLEHE VMEIOT BO3MOXHOCTb OTODOPaXKeHs NMpoun3BoSibHbIX
COCTOSIHMI 0O60OPYAOBAHNA, BKIOYAA MOBPEXAEHNA 1
HeMCNpPaBHOCTY (MOBPEXAEHMS ONMOPHO-CTEP>KHEBON
M3015LMM, KOPOTKME 3aMblkaHUA 1 T.1.). CLeHbI
peanun3yloTCs B BULE OKOH, BbI3bIBAEMbIX CO CXEMb,

Ha CLeHe 0TObpakaeTca COCTOsIHME 0OOPYAOBaHVS, B
COOTBETCTBUM C BbI3bIBAEMbIM 3/71eMeHTOM. [oBeaeHne
CYHXPOHU3MPOBAHO C AaHHbIMM BCEX MOACUCTEM
TpeHaxepa (KOHTPOSIS 1 ynpaBfieHns, KOMMYTaLVOHHOM
mMogenv 610KMPOBOK U Ap.).

'PATLORMHITL WTENCRNL MR PATLeNM Uene )
STOpHYHOR KOMMYTaLH
(

Mpy MCNOb30BaHNKN B TPEHaXKepe Ha CLeHe peannsyroTcs
KakK ornepaLumn no U3MeHeHNo coCToAHMA 00opya0BaHWS,
TaK 1 NPOBEPOYHbIE OMnepaLmu.

MoNHbIN KaTaaor peann3oBaHHbIX CLIEH OOCTYMNEH Mo
agpecy: http://office.swman.ru/wiki/Cuenbi




TUNOBbLIE NaKeThbl 3aaAau4

CraHfapTHaA NOCTaBKa TPEHaXepa Mo onepaTuBHbIM
nepekIto4eHNAM BKIIOYaeT B ce0s CpeAcTBa NOArOTOBKM
MaKeTOB U CLLeHapmeB TPEHMPOBOK. YUYnUTbIBAaA NOXKeENaHWA
nosnb3oBaTesiet, Mbl paspaboTany psg MakeToB:

e SHeprocucTeMbl TpeHaHepro 110 /35/10kB.

e Pacrnpefcetu 6kB.

e bnoyHon T3, ¢ monepeyHbIMU CBA3AMN.

Ka>XabI 13 NakeToB COCTOUT U3 MakeTa

3HeproobbeKTa UMM CETU INEKTPOCHabXeHMsA 1 Habopa
TUMOBbIX TPEHNPOBOYHbIX 3aflaHWi (M1aHOBbIX U
NpoTUBOaBapuiiHbIX, 35-50 3afaHW A1A KaxkA0ro naketa).
B Habop TMNOBbIX yNpaXKHEHW BKIIIOYEHbBI OnepaTrBHble
3af,a41 No PasNYHbIM TUMOBbIM CXEMHbBIM PeLLeHUAM C
MOZLEeIMPOBaHNEM aBaPUNHBIX CUTyaLMI, NCMOSIb30BAHNEM
yCTPOnCTB P3nA, y4eTOM OnepaTmBHbIX MeperoBopos.

B cocTaBe nakeTa — 3aflayv no BBoAy B paboTy v BbIBOAY
B PEMOHT JINHNI, CEKLMIN LLH, MaCNAHbIX BbIK/tOYaTeNen,
dupepos, TCH, CMB, TpaHcchopMaTopoB, oTaenuTener n
T.M.. A TaKXKe aBapuiiHble 3aa4u:

e oTKa3 oTkMmoYeHnsa MB npu K3 Ha nnuHun,

e OoTKasbl B paboTe 3awmT npun K3,

® OTCYTCTBME Macia B MB mnu TpaHcdopmaTope,

® Harpes WKW paspyLUeHne pasbefuHuTene,

® aBapuiHble OTKJIIOYEHNA C HeycnellHbiM AlB,

® BO3ropaHue TH,

® neperpy3kun TpaHchoOpMaTOpOB,

® MOABJIEHNE CUMHAJIOB CUTHAIM3UPYIOLLNX O

HEenCnpaBHOCTAX.

B fanbHerLlemM niaHnpyeTca LOMOMHUTL NakeT U ApyrumMmu
MakeTamu:

e [1C 220 kB,

e [1C 500«B,

e CeTb 500-220-110kB v gp..

TVNoBble MakeTbl MOTYT CNY>KWTb NpVMepamMu 4J1a
nosnb3oBaTenei, XenatLmx co3naBaTb MakeTbl
COBCTBEHHbIX 3HEPrOOOBHEKTOB.

Tpen3Hnepro

MpefcTaBaAeT 3neKTpPUYecKyro ceTb ypoBHA M3C
110/35/10 kB. BkntovaeT 15 pacnpefnenutenbHbIX
noactaHumi (MC) pas3nMYHOro YPoBHA CIIOXKHOCTM C
Hanbosee pacnpoCTPaHEeHHbIMU (TUMNYHBIMK) CXEMHBIMU
peLLeHnAMN 1 ABa reHepupytoLLvx npeanpusaTua (TIU-1 n
T3U-2).

Ana kaxgon NC peanvsoBaHa onepaTusBHas
3NeKTpUYeckas cxema, xapakTepHole oia faHHoro tuna MNC
naHenun rnaBHoro wuta ynpasneHns (FLLLY), naHenn P3unA,

MaKeTbl KOMIMIEKCHbIX pacnpeaesinTesibHbIX yCTPONCTB
(KPY, 3PY) 6-10 KB.

B MakeTe 1Cnosib30BaHbl BCe BO3MOXHOCTY Bepcun 6.30
TpeHaxepa (B T.4. yCOBEpLUEHCTBOBaHHasi MoAesb P3nA,
yny4LleHHaa TexHonorva mogenmposanus ayeek KPY,
naxenei LLLY 1 P3nA, MMKPOMPOLECCOPHbIX TEPMUHAOB).
Mpy HekoTOPOM abCTPaKTHOCTM MakeTa MpuW ero aHMMaLum
YUYUTbIBANUCH peasibHble, LWMPOKO PacnpoCTpaHeHHble

B IEMCTBYIOLLIMX SHEProCUCTEMAX CXeMOTeXHUYeckmne

peLLeHns yCTPONCTB P3KA, B3aMHbIX BIOKMPOBOK,
npaBuia KOHTPONA OTKJIIOYEHMA NoTpebuTenen n T.m..
TpeH3Hepro MmoaennpyeT eauHYIO SHEProCUCTEMY.
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®parmeHTbl WKTa ynpasneHna NoACTaHLMN 1 A4eex KPY
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MakeT NoAroTOBMEH TakK, YTO Aaxke Npu peLleHnn 3aga4y B
pamkax ogHon [MC, yunTbiBaeTCA BAUAHME Onepauui Hag,
nokanbHbIMK 06bekTamm MC Ha CMeXHble 3HepProobbEKTHI,
Kak 3TO MPOUCXOAUT B peasibHOCTH.

0CcobEeHHO XapaKTepHO 3TO Npu paboTe Ha MNC HM3KOro
YPOBHS (TYNMKOBbIE NNHMK), HA KOTOPbIX NCTOPUYECKN
peann30oBaHbl HEMOHbIE KOMMIEeKTbI 3aLuT. ITO
MO3BOJIAET OPraHM30BaThb TPEHAXKEPHYIO MOATOTOBKY

Kak ons peLleHna MHOMBUAYaNbHbIX JJOKANbHbIX,

Tak 1 AN KONNEKTUBHBIX - FPYNMOBbIX (TUMOBbLIX U
NPOTMBOABAPUIAHbBIX TPEHMPOBOK) Ha 6a3e OLHOro MakeTa
C UCMONb30BaHMEM CETEBOrO BapuaHTa TpeHaxepa.
Ucnonb3oBaHne MakeTa TPeH3IHEPro 3Ha4YUTENbHO
MOBBILLAET YPOBEHb TPEHAXXEPHOW NMOArOTOBKM
CneumnanucToB, HarNA4HO AEMOHCTPUPYA BO3MOXKHbIE
NoCNeacTBMA MPUHUMAEMBIX ONEPATUBHbIX PELLEHUI 1
BblpabaTbiBasi HaBbIKM VX MPOrHO3MPOBAHKA.

OCHOBHOW 3aga4eit pa3paboTky naketa TPeH3Hepro,
ABNAETCA NpefoCTaBeHe NONb30BaTENO B MakCMMabHO
KOpPOTKME CPOKM FOTOBOrO K MCMOIb30BaHWIO MPOAYKTa,
NpW CPaBHUTENBHO HEBOMbLUNX 3aTpaTax.

Pacnpeacetu 6kB

Hebonbluana yyebHas cxemMa pacnpenceTvt 6kB. Cxema
COCTOUT 13 AByx nuTatowwmx PTM n 25 TM, KT,
CoefiHeHHbIX Mexay coboi KabenbHbIMM 1 BO3AYLLIHbIMM
NNHUAMMN.
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Cxema pacnpepceTn 6kB

LLInT Schneider

Ha noacraHumax npefcrasneHbl A4enkn 6 1 0,4kB. B
HeoOXOAMMOM KONMMYecTBe NpeacTaBneHb! 3aWwmTsl MT3,
ycTponctea ABP 1 AlNB. HacTpoeHa cseToBadA 1 3ByKOBas
cUrHanm3aums.

B npefbloyLLmx BepCUax TpeHaxepa cxeMa 13BecTHa

Kak Seti320. [Ina Hee pa3paboTaHo 6onee 30 3agay Kak
NaHOBOro BBOAA/BbIBOMA B PEMOHT 060PYAOBaHMA, Tak U
NPOTNBOABAPUIHBIX.

[essfifesafil WL NL_JL_JiL__]

LLinT 0,4 kB

MakeTbl TpeHaHepro 110/35/10«kB v PacnpenceTtv 6kB
HaCTpPOeHbl MOA, pacyeT YCTaHOBMBLUErocsa pexnma. Ha
MakeTax BBefieHbl JaHHble Mo NMHUAM, TpaHchopMaTopam,
reHepaTopam, NoTpebuTenam v T.4.. JaHHble pacyeTa
BbIBOAATCA Ha NPUCYTCTBYIOLLME B CXemax Nprubopb|,

a Takxxe 0TobpaXkatoTcA BO BCMbIBAIOLLEM XUHTe. B
KOMMJIeKce TakxXe peanin3oBaHa BO3MOXHOCTb BbIBOAA
[aHHbIX pacyeTa pexkmMma Ha cLeHbl. bonee noapobHo o
BBOJE [AaHHbIX, HACTPOMKEe MaKeTOB U1 pacyeTe pexmma
MO>HO O3HaKOMUTbCA B rnaBe «Mogyb pacyeTa pexmnma
Mogyc».

PaboTy TpeHaepa C pacieToM pexxMmMa MOXXHO YBUAETb,

NPOCMOTPEB POSINK Ha canTe http://officel.swman.
ru/download/reklama/avi/tren_regim.avi




TUNoOBbLIE NaKeThbl 3aaAa4

TOU-1b

BnoyHas TIL, ¢ nonepeyHbIMK CBA3AMM, MblNeyrosibHas,
ycTaHoB/eHO Tpu BGf10Ka reHepaTop-TpaHcopmMaTop,

C reHepaTopamu no 125 mMBT 1 ABymA pesepBHbIMU
TpaHchopmaTopamum no 32000kBA. OPY-110kB
BbIMOJSIHEHO C ABYMS CUCTEMaMMU LLIWH 1 OOXOLHOWM,

roe OyHKUMN LUIMHOCOEAUHUTENBHOIO BbIKIIOYaTeNs
obbeanHeHbl ¢ 00xoaHbIM. Ha wuHbl 110KB nogxtoYeHsbi
LLeCTb NMHUIA nekTponepeaay C3-C8, Tpu 6110ka
reHepatop-TpaHcdopmatop 1,2,3, I'T 1 ABa pe3epBHbIX
TpaHcopmaTopa 1TP, 2TP. PacnpenycTponcTso
cobcTBEHHbIX HyX [, (PYCH-6KB) cocTouT 13 cemu cekumi,
KOTOPble 3aMnnTbIBAOTCA OT COOTBETCTBYIOLLMX OTMaeYHbIX
TpaHchopMaTopoB C.H. 6/IOKOB.

CeKLMOHMPOBaHHbIe pe3epBHble TOKoNposoAbl 1A

1 16 nogkntoYeHbl K TPEXOOMOTOYHbIM Pe3ePBHbIM
TpaHcopmaTtopam 1TP 1 2TP.

TIC 110 kB Mavickas

OnepaTtnBHaa cxema ToL-16

TpeHakepHbIA KOMMeKC GNOYHON 3NEeKTPOCTaHLMN
COCTOUT 13 ONEePaTUBHOM CXeMbl NMEPBUYHBIX COEANHEHN,
lwmTa ynpasnenua KA npucoeanHeHnn rnaBHomn

cxeMbl 1 PYCHa, naHenei 3awmT 6J10KOB 1 OTNaeYHbIX
TpaHcopMaTOpOB, NaHenen 3aLmT WNH, TINHWA 1
pe3epBHbIX TpaHchopmaTopoB. Adelikn KPY PYCH-6kB
NPeLCcTaBNAOT NaHeNu C 3N1eMeHTaMu ynpasneHns, P3A,
KOHTPOJIA OaHHOIO nNpucoeanHeHna 6KB 1 BbINOHEHb!
4nA paboymnx 1 pe3epBHbIX BBOJOB, CEKLIMOHHBIX
Bbik/ItO4aTENen n TH cekumn.

TpeHaxkep NO3BOJIAET BbIMONHATL BECb KOMTMIIEKC TUMOBbIX
NMaHOBbIX PaboT MO NepekIloHEHNAM B NEPBUYHON Cxeme
N CXeMax BTOPUYHOM KOMMYTaLMK, a TakKe MMUTUPOBATb
noBpexaeHna Ha NobomM 00opyLoBaHUN C NMKBULALMEN
aBapUIMHOro pexxnma paboTol penerHom 3alnTbl 1
aBTOMATUKM B COYETAHNN C AENCTBUAMMN OMNEPaTUBHOMO
nepcoHana.

BktoyeHne 6110KkoB [T B CeTb OCYLLECTBNACTCA Yepes
KOJIOHKY CMHXPOHU3aLMK, UMUTUPYIOLLYIO CKOJIbXKEHME

MO YacToTe ¥ BO3MOXHOCTb PerynMpoBaHust HanpsxKeHus
cTaTOpa reHepaTtopa 1 06opoThl poTopa.
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OparmeHT LY

KomMyTaumoHHble annapaTbl NePBUYHOM CETU UMeOT
MOJHYIO cxemy O/I0KMPOBKI OT OLIMOOYHbIX LEVCTBUINA
nepcoHana npu nepekntoveHmax. PenerHas 3amTa un
aBTOMaTuKa MHKin 110kB, 6nokos IT, anemeHToB PYCH
CKOMMOHOBAaHa 13 TUMOBbIX CEPUMHBIX CXEM U paccynTaHa
Ha CeneKkTVBHYO PaboTy OCHOBHbIX 1 Pe3epBHbIX

3alLUMT NPU Pas3fnyHbIX codeTaHUAX MexaydasHbix K3

1 3aMblKaHWI Ha «3eMto». ABToMaTunka AlB, ABP
OCYLLIECTBNAET YETKYIO PaboTy BbiKtOHaTeNEen Npu
MCYE3HOBEHMIN HaMpsixKeHWs Ha 0OopyAoBaHUK, B T.4.
NMUTaLMIO PaboTbl aBTOMATKKM BbleNeHMA COOCTBEHHbIX
Hy>[, (ABCH) npw oTK/It04EHMW CTaHLMMW OT CUCTEMBI.
A5t TPEHMPOBKM ONepaTUBHOMO NepcoHana CTaHuum

no HapaboTKe HaBbIKOB PaboTbl MPX NPOU3BOACTBE
nepekJsito4eHn coctaneHo 20 ynpaXHeHnn, B COCTaB
KOTOpbIX BXOAMT 10 nporpaMm Mo nepeksitoyeHnsam Mo
TWMOBbIM MJ1IAaHOBbIM paboTaMm: BbIBOA-BBOL 060PYA0BaHNA
1n 10 nporpamMm no AIMKBUAALIMM aBapUHbIX CUTYaLIUIA,
BO3HMKAIOLLMX Ha 3N1EMEHTaX 3NeKTPUYECKOro
060pyf0BaHMA CTaHLMN.




BHeApeHue TpeHaXxepa

TpeHaXxepHbI KOMMIEKC PacCHUTaH Ha pasHbIv ypOBeHb
NOLrOTOBKM OMNEePaTMBHOIO NepcoHana N MoXxeT
NCMNONb30BaTbCA Kak 418 MHAMBUAYANbHOW NOLrOTOBKM,
TaK ¥ MPOTMBOaBAPUNHBIX TPEHUPOBOK CMEH CTaHLMN.
TpeHa>xkep No onepaTuBHbLIM NepeksitodeHraM Mogyc
npefHasHavyeH ona MOLAENMPOBAHNA SHEPTETNYECKIMX
06BEKTOB OOOro YPOBHA. TO O3HAYaeT, YTo C
NCMOJIb30BAHNEM OLHOV U TOW XXe NPOorpaMmMHOn
0060104KN TpeHaxepa 1 Habopa CPefcTB NOArOTOBKM
ZaHHbIX MOXHO peann3oBaTb Mofesb 1toOoro
3HeproobbekTa.

TpeHa>kep Mo onepaTUBHbLIM NepeksTItoYEHNAM 15
NpeanpuUATUA 3NEKTPOIHEPTETUKN COCTOUT YCITIOBHO Y3
Tpex YacTen:

* 10 Mogyc «Obonoyka» TpeHaxepa;

* MakeT 3HeproobbeKkTa;

* Habop cueHapneB-TpeHNPOBOK.

OTNNYUTENbHOM 0COBEHHOCTBIO TpeHaxepa Moayc
ABNAETCA TO, YTO OH NMO3BOJIAET CO3AaBaTh MaKCMMabHO
peanucTuYHble MakeTbl peasnbHbIX 3HeProoHObEKTOB.
Mo3Tomy Nokyrnka KOpoOOYHON Bepcun TpeHaxepa u
CpencTB pa3paboTkn Mofeneln ABNSETCA TObKO NepBbIM
3Tarnom BO BHeApeHuwu. Janee HeOOXOAMMO CO3faTb MakeT
MMEHHO BaLLIEro 3HeproobbekTa U MPON3BECTU HACTPOIKY
C Y4ETOM OCODEHHOCTEN ero 06opyLOBaHNA, YTO ABNAETCA
Hanbosnee TPYAOEMKOW YacTblO NMpoLecca BHeApeHs
TpeHaxepa. TpyaoeMKoCTb 0bycnioBneHa 60bLLNM
06bEMOM MCXOAHOMO MaTepuana Aasa MogennmpoBaHua

N HeOOXOAMMOCTbIO Y4YUTbIBaTh OCOOEHHOCTU, KOTOPbIE,
Kak MokasblBaeT NpakTuKa, Hem3bexxHO NPUCYTCTBYIOT Ha
Ka>k[IOM 3HEpPronpeanpusTum.

Monutuka KoMnaHwum Mogyc npeaycMaTpuBaeT ABa
BapWaHTa BHegpeHua N0 TpeHaxkep No onepaTmBHbLIM
nepeksoyveHnam Mogayc:
1. COBCTBEHHBIMU CUAAMU NMPeANPUATUS (3aKynka TOSbKO
kopoboyHoro MO);
2. BbinosiHeHWe Bcex paboT «Mof K4y,
Mpu BbIOOpe BHEAPEHUA TPEHAXKepa NepPBbIM CNOCobOM,
3aKa34mKmM, Kak NpaBuIIo, He NMOSTHOCTLIO YYNTbIBAIOT
BCe 3aTpaThl, KOTOpble HecyT, BbibpaB 3TOT nyTb. [pu
PacCMOTPEHMM 3TOrO BapuaHTa BHEAPEHNUA Halla
KOMMaHNA HaCTOATENbHO PEKOMEHIYET yYeCTb HECKOSIbKO
MOMEHTOB. BO-nepBbix, cneumanncTtaM 3aHMMaroLLnmca
BHepeHneM, peKOMeHAYETCA NPOVTH 0byYeHne
Ha Cneumann3nMpoBaHHbIX y4ebHbIX Kypcax. Takune
Kypcbl pyHKLMOHMPYOT € 2000 r. B 1. C-MeTepbypre,
0by4eHne NpoBOAMTCA TpW pasa B rof, AANTeNIbHOCTb
Kypca — 1 HepenA. Bo-BTOpbIX, A/1A NepcoHana,
3aHVMaloLLLerocs BHegpeHneM, HeOOXOANMO BblAenTb
LOCTaTO4YHOE KOIMYECTBO BPEMEHU, KOTOpOe OHK ByayT
NOCBALLATb UCKOUUTENBHO paboTe C TpeHaXXepoM.
XopoLunit pe3ynbTaT MOXET ObITb LOCTUMHYT, eciu
B paboTe NPUHMMAIOT y4acTue ABOe — CheLmanncT-
TEXHOJI0r, XOPOLLO pa3bupatoLLnMnca B 0CODEHHOCTAX
3HeproobbeKTa 1 NepeksItoHeHnI Ha HeM, 1 Crneumnanmct
T, onA KOTOPOro He NpefcTaBfIAeT CIOXKHOCTH
OCBOEHWE NPOrPaMMHOro NPOayKTa.

Mpy 0CBOEHUM NPOrPaMMHOrO NMPOAYKTa CBOUMMU

cMnamm HeobxoamMMo f00aBWTL BpeMsa Ha ocsoeHKe [10.
Tak>xe HeobXoAMMO y4eCTb, YTO C POCTOM CJTOXHOCTH
Mozenmpyemoro obbekTa (nogcraHuma 500kB,
3NeKTPOCTaHLMA) BO3pacTaeT BEPOATHOCTb TOrO, YTO
BCTPETATCA OCOOEHHOCTM, KOTOPbIE He MOTYT ObiTb
pa3peLleHbl cTaHdapTHOM Bepcueit MO (kakue-nmbo
0COOEHHOCTN MOBEAEHNA 3aLLUWT, CXeMbl MOCTOAHHOMO
TOKa, BO30Yy>XJeHuaA 1 T.M.). B 3ToM cniydae notpebyetca
ZopaboTka CTaHAapTHOro KoMnekca. B cnyyae
npuvBeYeHna rpynnel BHegpeHnsa Mogyc ee cneumanncTbl
B KOHTaKTe ¢ pa3paboTunmkamm cMoryT BbicTpee
oTpearnmpoBaTb Ha 0Ccobble TpeboBaHNs 3aKa34uka. B
3TOM CJlyyae, Kak npaBuao, 4OpaboTKM NPON3BOAATCA Oe3
LOMONHUTENbHOW ONNaThl.

Kak nokasblBaeT onbIT, Hanbosiee pesynbTaTUBHbIM
ABnAeTcA BHegpeHue MO «nof Kmo4», Kak ¢ TOYKM
3pEHNA IKOHOMUYECKON OOOCHOBAHHOCTH, Tak U1 C

TOYKYM 3pEHUSA TEXHUYECKON NonnTMKKL. CneumnanmncTbl
HaLLel rpynnbl BHEAPEHWUA UMEKOT MHOMONETHUIA OMbIT
paboTbl, T.K. NPOV3BOACTBO MAkeTOB MOCTAB/IEHO Ha
NoToK. B cnyyae ux npusneyeHns K paboTe no MakeTy Bbl
noJsly4aeTe rapaHTVPOBaHHO YCMELLHbIA pe3ynbTaT BBOAA B
3KCMyaTaumio NporpaMMHOro NpoayKTa.

BHe[peHve TpeHaxepa «Mof KoY » BKIIOYaEeT B cebs
cnepyoue Buabl paboT:
1. C6op MHpopMaLmK C Bble3AoM Ha dHeproobbekT (10%
obbeMa paboT) NO3BONAET NOJSYUNUTL:
° HopmanbHyto cxemy 3HeproobbekTa;
e ®oTorpadumn naHenen ynpasneHns, 3almuT 1
aBTOMaTUKK, a4eek 6-10kB;
e KapTy yCTaBOK 3aLLuT;
® XXypHan HOpPMaJiIbHOro MONOXEHWA OPraHoB
ynpasneHna 3allmuTamu;
e ®oTorpadhum BbICOKOBOSIBTHOrO 060pYA0BaHNS;
o CKPVHLLOTbI 3KpaHHbIX hopm APM;
e TUNoBble ONAHKN NepPeKITIOHEHN;.
® VIHCTpyKUMM NO 3KCnyaTaumm obopyaoBaHus.

2. Pa3paboTky rpaduryeckoro otobpaxeHus
060pynoBaHMA CTaHLMK Ons TpeHaxepa Mogyc. 3Tan
npefycMaTprBaeT NOArOTOBKY YCNOBHO-rpadmyeckmx
nnn POTOPEANNCTUYHBIX MAKETOB ClleflytoLLEro
obopynoBaHus (25% obbema paboT):

© [JaBHOW 3/1eKTPUYeCcKon cxeMbl 06bekTa, BKJHOYaIOLLEN
BCe cunoBoe 060pyoBaHMe 6kB 1 Bbile, a TakxKe CXxembl
CH 6-10kB, pacctaHOBKy AUCMETHEPCKNX HAMMEHOBAH W,
e MaHenen wmToB ynpasneHns (FLLLY, BLLLY v np.)
CcnnoBbiM 0bopyaoBaHeM 6kB 1 BbilLe;

° [laHenen penenHbIX 3aLMT 1 aBTOMATUKN CUITIOBOMO
obopynoBaHua 6kB n BblLLe;

e pacbnyeckor nmutaumn OUK;

e Ayeek KPY (3PY) 6-10kB.

3. Pa3paboTtka aHMMUPOBAHHOIrO MakeTa AN
TpeHaxepa Mogayc. Ha faHHOM 3Tane npov3BOLAUTCA
aHUMauumA rpaduyeckoro MakeTta. AHMMaUMA MakeTa
nofpasymMeBaeT CO3fjaHne COrlacoBaHHOro NnoBefeHuA




BHeaApeHue TpeHaXxepa

271eMEHTOB (yrlpaBneHme KOMMYTaLUOHHbIMN
arnaparamMmm ot KJto4en ynpaB/ieHnA, B3aMMOCBA3b
CUrHanbHOM annapaTypbl C CUIOBbIM 0O60PYAOBaHUEM 1
np.) (10 % obbema pabor).

4. Co3aaHune 3neKTpMYeckon MoLenu n MogenmpoBaHme
ycTponcTt P3nA. TNponssoamnTca HacTporka 1 OTiajKa
KOMMYTaUMOHHOW MofeNin. Ha oCHOBe 3Ton Mogesnn
CO30aeTca MOLeNb YCTPOUCTB P3MA 1 HacTpanBaeTcs nx
CUrHaNM3auma n ynpaeneHne. B ciyyae ncnonb3oaHms
MOAYA pacyeTa pexmmMa CTOPOHHUX pa3paboTHmKOB,
NPOWN3BOANTCA COrNlacoBaHne mogenn Mogyc co
CTOPOHHe pacyeTHOM Moaenbto ceTh (35 % obbema
pabor).

5. CocTaBneHne 1 otnagka ynpaxseHui, 10 wryk (5%
obbema pabor).

6. MoHTax, Hanagka u noctaska [M0. [locTaBka

[lO COOTBETCTBYHIOLLETO hunimana nporpaMMHOro
0becneyeHns 1 CONPOBOANUTENbHON AOKYMEHTALIMN,
a Tak>ke Bble3[, CNeLmMancToB afla yCTaHOBKN 1
HaCTPOMKN KOPOBOUHOWM BEPCUM MPOrPaMMHOro
obecneyeHns (MO) Ha NepcoHasibHbIe KOMMbIOTEPbI
(MK) ¢ npenycTaHOBNEHHOW OMNepaLOHHOM CUCTEMO
3aKa34ukoM (15 % obbema pabor).

YcTaHoBKa 1 HacTpoika MO BktovaeT B cebds:
® YCTaHOBKY [1paliBEPOB M HACTPOMNKY 00opya0BaHWS,
BXOZLALLEro B NOCTaBKy;
® YCTaHOBKY M HaCTPOMNKY KOPODOYHOM Bepcum
TpeHa>)kepa Mo onepaTuBHbLIM nepeksitoyeHnam Moayc;
* YCTaHOBKY MakeTa (Mofenn) sHeproodbekTa.




Hawmum 3aKka3uuMkKu

Hawm 3aKkasumku
TpeHaxep Mopgyc B coBpemeHHoM Buae (Bepcun 5.10 —
6.0) y>ke BHeApEeH Ha CreflyloLLnX CETEBbIX, FeHEPUPYHIOLLIMX
MPOMbILLMEHHbBIX 1 A0ObIBAIOLLMX MPEANPUATUSAX:

e [TAO ®CK E2C;

¢ [TAO Pyclnapo;

* AO O3K (cetb BC 1 P2C);

e OAO MO>CK;

e Koctpomckasa P3G,

® HuxxkHeBapToBCKasa P2C;

e /IBaHoBCKadA TIOLL-2;

e MPCK CeBepo-3anaga;

e MocBogokaHarn;

e Komcomonbckmi HIM3;

® A4nHCKuiA HIM3;

e lOpxapoBckoe HIKM;

e Kyibbiwesckunia HM3;

e Kamckasn 3G,

e OAQ lMNepM3IHepro;

e AHrapckasa HXK;

e Cbi3paHckuin HIM3;

e Tobosnbck-Monnmep;

e M1OJIN2O.

BbinonHeHHble NpoeKTbl no TpeHa)kepy

Huxe npencraBneH pag BbIMOMHEHHbIX MPOEKTOB Mo
TpeHaepy, No3BONALLNIA OLEHUTb BO3MOXHOCTY
TpeHaXepHOI NoacMcTEMbI Komrniekca Mogyc.

Tpenaxxep ®CK

Mo 3aka3y LeHTpanbHon AncneTyepckor ciy>obl

OAQO ®OCK E3C B 2004-2007 ropax koMnaHua Mogayc
BbIMOJIHWUAA NPOEKT MO pa3paboTke 1 BHEAPEHUIO
TpeHaxepoB 153 noAcTaHumMin KnaccoB HanpsaxeHna 330-
750kB.

B 2012 rogy 6bina BbinonHeHa paboTa No akTyanu3auum
CXeM TPpeHaXXEpHbIX Komnnekcos Mogyc, DeHNKC 1 nx
COMPAXEHWIO C ONepaTUBHO-ANCMETHEPCKM KOMMIEKCOM
«ONK CK» ona uener npoBefeHna NpoTUBOaBapnnHbIX

TPEHMPOBOK AMCNETYEPOB N ONepaTUBHOIO NepcoHana
NC cdunmnanos OAO «DCK E3C» — M3C Cunbupu, M3C
Ypana, M2C Bonrun, M3C KOra, M3C LeHTpa n M3C
CeBepo-3anaga.

Pa3paboTka TpeHaXkepoB 15 onepaTnBHO-
avcneTyepckoro nepcoxana MNMC Hosoro nokoneHns OAO
«PCK EC» punman CoumHckoe MMIC.

Pa3zpaboTaHbl TpeHaxXepbl A1A TPMHALLATW NOACTaHLUMA
HOBOrO NOKOMNeHWA, 13 HMX YeTbipe MNC 220kB n fesATb
MC 110kB. Pa3paboTaHHbI TpeHaxep OpUEHTUPOBAH Ha
npoBefeHne TPEHNPOBOK C ONepaTUBHbLIM NEePCOHAIOM
YPOBHA NOACTaHUMKN. PaboTbl MO NPOEKTY BbINOAHANNCH B
nepuop ¢ AHBapsA no mai 2013 r.. PazpaboTka TpeHaxepa
BbINOJIHEHA B BEPCUM 6 TPeHaXepHOro Kommnekca Mogyc.
MogenupoBaHve NOACTaHLMA OCYLLECTBAANOCh MO
TEXHONOMMN UMUTALMW «MOACTAHLMIA HOBOTO MOKONEHUAY .,
B HacToALLee BpeMa exerofHo no 3akasy MNMAO «®dCK
ESC» npoBOAMTCS akTyanm3aLma MakeToB 1 obyyeHne
nepcoHasna no Bonpocam 3KCrnyaTaLlmm TPeHaXXepHOoro
KOMMeKca.

TpeHaxxep NOACTAHLMN COCTOUT U3 ABYX YacTew:
e MakeT IC;
* YnpolyeHHada nmutauma APM.

Makert NC
B makeTe MUTMPYeTCS:
e Cxema MNC;
e NaHenn ynpaBneHus;
* [NaHenn peneHon 3aLWnTbl 1 aBTOMAaTUKMY,
e Ayerikn KPY (3PY) 6-10kB.

APM

APM peannsosaH Mo ynpoLLEeHHON TEXHONOrMW UMUTALUN
APM, B TOYHOCTV NMOBTOPAET LIBETOBYIO packpacky, hopmMy
1 PacnosioXKeHWe 371eMEHTOB, a TakXe CUCTEMY MePeXooB
MeXAy CTpaHvLaMu. [lnanorn ynpasieHua nMmetoT
YHUMLMPOBaHHYIO hopmMy s Bcex APM. Takxxe BefeTca
>KypHan cobbITU.

Nmutaums APM ACY T (cneBa oTo, crpaBa B MakeTe TpeHaxepa )




TpeHaXxepbl NO ONEPaATUBHLIM NEPEKAIOUYEHUAM
Ana MAO «Pyclnapo»

B nepuopg 2013 - 2016 rog cnewmanmctam KOMMaHUn
Mogyc 6blna BbINofiHeHa pa3paboTka KOPropaTUBHOIO
TpeHaxxepa nepekto4eHnin B 311eKTPOYCTaHOBKAX,
ynpasneHns ruapoTypOuHHbIM obopynoBanuem 17 I3C.
PaboTbl BbINOAHANNCE B Bepcun 6.20.

BriepBble OblNN peanr3oBaHbl MOLENN CeAYHOLLINX
YCTPONCTB U CUCTEM:

* APM rngpoarperaTa;

e APM ACY TTT,

e /ImuTatop MPAPM (rpynnoBoe perynnpoBaHue akTUBHOM
1 PEaKTUBHON MOLLIHOCTW);

Tetieparop
A-1 o8 3 @ 55 MBr
rPYNNA
NPUEOPOB
A
OCTAHOB  OCTAHOBIEH
\ y6aB npu6 y6aB npu6
nyckr FEHEPATOP n
MYCKCK  KOMMEHCATOP
YNPABMEHVE YMNPABMNEHVIE
. . AKTUBHOW PEAKTVIBHOWN
XX XX MOUWHOCTbIO MOUIHOCTbIO

FTEHEPATOP - OCTAHOB
Pasrpyska TAno P un Q
Ortkntouenue B TA, AlT1, CYB
MpukpbiTne HA go XX,
cBopaymsaHue PK Ha nyckoso
yron, cBo6oaHbIN BbiGer
v BKJIOYEHWE TOPMOXEHNSI
v dukcauus pexvma ocTaHoBa

“TENEY

OCTAHOB - TEHEPATOP
v OtkpbiTe HA go nyckosoro yrna,
pasroH A
v MepeknioveHune PK Ha komBuHaTop
v MpukpbiTue HA go XX
v’ BknioueHue B TA

FEHEPATOP - OCTAHOB
v' Habop Harpysku P 1 Q

v Otknioyerue B A, AlT1, CYB

v' 3akpbiTne HA po 0, cBoboaHbIi (onuvoHansHo)
BbIGer v duKcaLms B pexiume reHepatop

v' CsopauvBaHue PK Ha nyckoBoii v TMopaxniodenme k TPAM v TPHPM
yron (onumoHanbHo)
V' BKII0YEHWE TOPMOXEHUS!

v dukcauus pexnma octaHoBa

Larn npn NCNoab30BaH Moaenn Nyckn N OCTaHOBbI rA

e C1CTemMa MycKOB-OCTaHOBOB rMapoarperata;
e CucTema ynpaBreHus BO30YXAeHWsA rmapoarperara;
° /IMVUTaTOP MYCKOBbIX TUPUCTOPHbIX YCTPONCTB.

MuTaums FTPAPM (cnesa poTo, CrpaBa B MakeTe TpeHaxepa)




TpeHaXxepbl NO onepaTUuBHbLIM
nepekanroueHnuam aAna AO «039K»

B 2016-2017 rogy ans komnanmm AO «O3K» Gbinu Tpenaxxep P3C
pa3paboTaHbl ABa TWMa TpeHaXepoB: ypoBHA PIC 1 TpeHaxep PIC ceTn npencTasnaet codboi 4PN, 19 T,
YPOBHA BbICOKOBOJIbTHbIX CETEW. Brepsble NCMnosb3yoTca 0ObeANHEHHbIX B CETb.
TEXHOJIOTMM COCTaBHbIX MAKeTOB 1 TpeHaxep sepcun 6.30. — — —
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HoBble BO3MOXHOCTHU Bepcuu 6.30

B Bepcuun 6.30 yny4iueH Pegaktop ynpaxHeHnn, e [lnanoru ynpaenexHuns obopyaoBaHeM BM3yasibHO
MOMHOCTbIO NepepaboTaH nHTepdenc PegakTopa NPUBMXKEHbI K peasibHbIM,
cueHapues. OOHOBAEHHbIV pefaKTop MONYYMUST UHTYUTUBHO | @ [03BONAET MMUTUPOBATb MOAENN, He 3a4eNCTBOBaHHbIE
MOHATHbIN MHTePdENC U HOBYIO (DYHKLIMOHANBHOCTb: B TpeHaxepe, Hanpumep, 'PAM u PB.

e Kaxkabln TUMN OENCTBUA MMEET CBOV 3HAYoK, YTO v

obfieryaeT NOMCK Hy>XHOrO AeNCTBUA MPU HanMcaHUn

TPEHUPOBKMU.

¢ bannbl 3a AENCTBUA 3aHOCATCA B CaMO [eiCTBME (paHee
TpeboBanoch NPOMNCLIBATL B OTAESIbHOM [IOKYMEHTE).

® YCKOPEHHOe TeCTUPOBaHME TPEHUPOBKN C Pa3NYHbIMN
BMOAMU aHMMaLMK (6e3 NpPoCMOoTPa, C PaMKOWA, C MOJTHOW
aHMMaUuwelt), YTO CHUXKaeT BpeMeHHble 3aTpaThl Ha
MOArOTOBKY CLeHapuA.

® YyylIeHHble anbTepHaTVBbI.

e oCTpoeHme «KOMUKCa» TPEHUPOBKM (IeincTBMe
COMPOBOXAAETCs KAPTUHKOW C TpebyeMbiM 31IEMEHTOM).

[PAPM cTaHumm

Moaenn APM

AnA nmuTaumn aBTOMaTN3NPOBaHHbIX pa6oq|/|x MecT

ObI10 pa3paboTaHO HOBOE MPUOXEHNE, KOTOPOe Fpa¢puueckue rexHonoruu 6.30

TpaanumoHHo KoMnaHusa Mogyc yaensieT 6onblioe

51 © rposepuTs nonoxerse MC Becerrsia KPY 10 KB\ﬁ‘i 24, BBK 55043 10 KB T Z\B

52 @ orcoenunenr‘lc Becernzn KPY. 1°K3\““ 24 35'“550‘13 10 KB T-200Y BHMMaHWE BU3yann3aunn n (bOTopean NCTUYHOCTN

53 @ oTcoeavHeH MNC Becenrsa KPY 10 KB\ay. 24, BBK B50A3 10 KB T-Z\LLII'I <

54 i E KOHTPONbHOE NonoXeHue_tenexxu Mc BecerHan KPY IOKB\GN 24. BBk B50Aa .. MO,D,e.ﬂleyeMOFO O6OpyAOBaHMﬂ' B HOBOW BepCMM
| 55 | (5) peronTrioe nonomerme_tenexu MC Becennian KPY 10 kB\au.24. BBk ssoga 10... | 1 3Ha4YNTENIbHO YCOBEPLUEHCTBOBAHbI 1 PACLUMPEHDbI
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CTaHOapTHble Habopbl BONMOTeEK rpadryeckoro
= pefakTopa.

57 i OTKPbITO NonoxeHue_asepus! MC BecerHsia Lkads! OPY\Lkad ynpasneHus. T...
| s Z mect NC Becenriss LLixade OPY\Lkad ynpasnerus. TP 110 kB T-2\SA2. Boibop...
59 Q) ©oTKATC Becenrss LLikads! OPY\Wkad ynpasnenuts. TP 110 kB T-2\SAL. Kmou ..

60 | ‘ npoBepUTL BKOYEHHOe nonoxeHue MNC Becenrns Wkader OPY \Wkad ynbasne... | Vs Bvx E o cmEER ¢ P =
P — e} e
61 ‘ /K e skmovaTe - paboTatoT toam ycTaHoswTs MC Becernsis Lkads! OPY\Lxkad .. = = e & E B BEBccococ@omoe s
| 62 | Z oTKA MNC Becennsa Wkads OPY\Lkad ynpasneris. TP 110 kB T-2\SF1. Onepa T — -l = el[cllel[e|[e][elels]@ 00| = =
63 A He BKNIOUaTL - paboTatoT MoK YCTaHoBMTS MC BecenHan Wikadsl OPYUkad ... | 1 ©0 00000000000 O0CO©®OEOEe
754 — i 3ar<pbrronono»(whe_ﬂsept.ualI'ICBecemmu.lKad)mOPY\luKadaynpasnema T 17 ®© 0 @ @ @ @ o @ ©00000MBEHOOCO0®®O©®SE S
65 LK He BKoYaTb - paﬁmaornonuycranoswmncsecemﬁa\w 110KBT-2 i e/eis/loi0/lillle]le]8]s]e/0)/ 0] e
55 Z 861804 MNC BecenHss P31A\d, OcHoBHbIe nmutblvpauccbopnaropaTz(ixom 1 o/sislemmmine/e/o)le/e/e)e
o CIoE =
3Ha4YKM TUMOB 3/IEMEHTOB .-.m. nEEEE e e e e 0
K 5
et DEDNEEEee e R
NN (@ | @
[NC Becennnn P3uA\3. Pesepanbie 3aumTol T-1, PNH T-1, AYB 3B 110 KB\ T-1 | - . ' . - ,I m m L E [‘J » - ol
[2]nposepis sHasenve NC Becennnn PIMAV3. Peseperuie 3awmmsi T-1, PIIH T-1, AYB 38 110 - Wavepenan T-1 7 rox| 0900000000 ¢ ¢
A ol kel | EREXX'N
B & vy wvx Havanor wvx
N | — [ 2 2 0 B2
= 2 2 R R R

) =
ALl

[NC Becennnn P3MA\G. Pesepanbie saumTol g z PIH T-2, AYB 98 110 KB\ T-2\
[3]nposepus sHauenme NC Becennsa PIVANS. PesepsHbie sawTsl T-2, PIIH T-2, AYB 38 110 - Vzvepenna 7oK

Bepcua 5.20 cnesa, 6.30 crnpaBga

Takoe HOBLLECTBO MO3BOMNIIO MOBbLICUTL PEANTUCTUYHOCTb
rpacuryeckmx momenen n MakcumanbHo 613Ko
BOCMPON3BECTM HOBbIE TUMbl 0O0PYAOBAHNS,
yCTaHaBNMBaeMble Ha 3HepProobbeKTax.
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NO3BONAET UMUTMPOBATL CJIOXKHbIE CUCTEMbI YNPaBNEHNS
obopynoBaHveM. PaHee AN 3TUX Lenein ncnosb3oBancs
VHTerpaTop, HO ero yHKUMOHa Obli OrpaHNYeH.

m O
UmuTaTop Bepcum 6.30 No3sosserT:
® /lcnonb3oBaTb MHOTOOKOHHYIO CUCTEMY, =

* [loBTOPAET BHELUHWI BUA, peasibHoro APM,
Bepcua 5.20 cnesa, 6.30 cnpaBga




BoiblLIOR 06bem paboT Obl NpoAenaH B YacTu
COBEPLLEHCTBOBaHNUA MOAENEN ANA MMUTaLMM
obopynosaHus 0,4-10 kB. B Bepcun 6.30 Bce onepauum

B Aiverikax 6-10 kB He TpebytoT AeiCTBUIA Ha CXEMHbIX
3nemMeHTax. Bce geicTBMs Tenepb BbINONHAIOTCA
HeNnocpefCcTBEHHO Ha (hOTOPEeaNNCTUYHOM MOLENH,
NO3BONAOLLEN CHUMATb LUNENbI, OTKPbIBATb 3aLLMUTHbIE
LUTOPKM U BbIMOMHATL KOHTPOJIb OTCYTCTBUSA/HANN4mnA
HanNPsXEeHWA Ha BTbIYHbIX KOHTaKTax. Bce nepeyncneHHble
onepaummn okasblBaloT ynpasnAtoLLLMe BO3LENCTBUA

Ha MOLEeNu TpeHaxepa ¥ No3BoNsoT UMUTUPOBATb
npoLieccsl Ha peanbHOM 0bopyaoBaHuK. Hanpumep,

npu OTCOeAMHEHWM LWNelida aBTOMATUYeCKN CHUMAETCA
OnepaTMBHBbIN TOK C BbIKIIOYATENSA, M OH CTaHOBUTCA
HeynpasnsembIM. KOHTPONb HaNpPsXKeHWA Ha BTbIYHbIX
KOHTaKTax BbINOJIHAETCSA He NMPOCTO Kak haKT, a y4nTbiBaeT
TekyLLee TOMosorMyeckoe CocToaHne cxeMbl (0bectoveHo/
noA, HanpsixkeHnem).

Pa60qee, KOHTPOJIbHOE N PEMOHTHOE MOJI0XKeHNe TeJieXXKKn

OnepaLunm No NpPoBepKe OTCYTCTBUA HaNPsAXKEeHUA Tenepb
BbIMOJIHAKOTCA Ha BTbIYHbIX KOHTAKTax, PaCcrnoOXeHHbIX B
ayenke.

B =1l E [ A4

B Bepcuax 6.20 1 HUXe, MOAENMPOBaHMe naHenen,
MMeIOLLIMX BOSbLLOE KONMYECTBO 31EMEHTOB, Hanpumep,
OCHaLLeHHbIX LMPOBbIMU TEpMUHANaMK, CO3LaBano
Heyno6CTBO, T.K. MaHesb Nosyyanacb 04eHb OObLLIMX
Pa3MepOoB 1 MOPOW 3aHMManNa He O4HY 3KPaHHYIO
dopmy. B Bepcum 6.30 3Ta npobrieMa pelleHa, Brepsble
peann3oBaHa TEXHOSIOMMA «BCMJbIBAOLLEro» TepMuHana.

Mpadhmueckre BO3MOXHOCTM TPeHaxXepa no OTPUCOBKe
TEePMVHANOoB

Ha naHenn TepMuHan oTobpa)aeTca HebosbLIOro
pa3Mepa B NMPOonopLMAX COOTBETCTBYIOLLMX OCTasIbHOMY
060pynoBaHNIO. MpK HEOOXOANMMOCTY BbINOSHEHNA
onepauuii Ha TepMuHane, NOIHOPa3MepHbIN BapuaHT
BbI3bIBAETCA B OTAE/bHOM BCMJIblBaOLLEM OKHE, MMEHHO
NO3TOMY [laHHaA TEXHOMOrMs U Nosyyuia Ha3BaHue
«BCMbIBAOLLMIA TEPMUHANY.
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YctaHoBka [133 Ha wnte




HoBble BO3MOXHOCTU Bepcuu 6.30

Ana P2C Takxxe npounsBefeH pAL yCOBEPLUEHCTBOBAHNN.
33 Tenepb MOXHO YCTaHOBUTb HEMOCPEACTBEHHO

Ha WuTe, 6e3 MCNOb30BaHMA CXEMbI UM Ha CAMOM
TpaHcopmaTope.

D | ayia

K ora

TpaHcdopmaTtopHblii otcek A

YcTtaHoBKa [133 Ha BbiBOZax TpaHcopmaTopa

OTLeSIbHbIM HOBLLUECTBOM CTaslo UCMOJIb30BaHMe
ynquueHHoM MoAesin Mo NCNOJIb30BaHNIO SKNMNPOBKN

[Mepcorax/axummposka X |

Saxpeims memo

Mpoeepis HaumenosaHie

nepuarki

canorn

KoBpUK

Bepcua 5.20 cnesa, 6.30 crnpaBsa
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NMpoBeaeHne copeBHOBaHUM

TpeHaxxkep Mofyc NCnosib3yeTca Npu NpoBefeHnn
COPEBHOBAHWI.

KomnaHua Mogyc nmeeT OnbIT NpOBefeHNs COPEBHOBAHNI
¢ 1997 roga. Kak npasuno, 370 3Tarn no nepexAoueHUuam
1 NPOTMBOABapUIHasa TPEHNPOBKA, B TOM YUC/1e rpynnoBble
(KonnekTnBHbIE) TPEHMPOBKM C UCMONb30BaHNEM CETEBOM
BEpPCUM TpPeHaxepa.

Kak noka3ana npakTuka, COpeBHOBaHWNSA ABMAOTCA
XOPOLWMNM CTUMYAOM [J15 Hayana BHeApeHWa Ha
nNpeanpuATUAX N B SHEPrOCUCTEMAX NEKTPOHHbIX CPEACTB
o6yuenua. 4acTto NOHNMMaHME BO3MOXHOCTEN NPUMEHEHNA
TPEHaXKePoR MpVIXOAuT Y>Ke BO BPeMs NpoBeAeHUs
COPEBHOBAHWI 1 NMPU NX aHanun3e.

MpumeHeHue TPeHaXKePoRB B COPEBHOBAHMIAX MPECTUXKHO,
0CODEHHO ec/Iv OHO MPOUCXOANT C OrepeXkeHneM COCeaen, 1
COPeBHOBAHMSA MPOBOAATCA Ha XOPOLLIEM TEXHNYECKOM YPOBHE.
COpeBHOBaHMA MOTMYT MPOBOAUTHLCA Kak MOJb30BaTeNAMM
camocTonTesnbHO 6e3 npuenedenHns Mogyc (KOHe4Ho,

3TO PeKOMEHIYeTCA, eC/IN 3aKa34ymK y>Ke MMEET OMbIT
paboTbl ¢ MO Mogyc, nHaye BCneacTBne HEKOPPEKTHOrO
MCMONb30BaHMA MOTYT BO3HUKHYTb «CIOPMPU3bI» Ha
COPEBHOBAHUAX).

B cniyyae npueneveHua Mogyc B KayecTBe KOHCYIbTaHTOB
Mbl FOTOBMM TPEHaXXepPHbI MakeT 1 TPEHNPOBKM Ha
OCHOBe 3aflaHusA, NPeAOoCTaBEHHbIX 3aKa3ynKoM, nbo
npefocTaBnseM TUNOBOW MakeT 1 NpU HEOOXOANMOCTK
mMoauduLmpyem ero. Mbl NpoBOAMM NoApobHoe
TecTMpoOBaHWe MakeTa AN UCKNoveHns cboes

Ha COPEeBHOBAHUSAX N Pa3BEPTbIBAEM KOMMJIEKC B
TpeHaXXepHOM Knacce.

B cnyvae npuBieyeHns Hallen KOMnaHum K NpoBeAeHMIO
COPEeBHOBAHWNIM, OHW NPOBOAATCA C UCMOb30BaHUEM
nocneaHux nepeaoBbix pa3paboTok B 001acTu
TPEeHaXXePOoB /1 rapaHTMPOBaHHO 6e3 TexHNYeckmx cOOeB.
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