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nudpoBoit 0OMEH JaHHBIMHU

[udposas peneiiHas 3ammTa C OpraHU3aHMEH TOPU3OHTAIHHOTO OOMEHa
naHHbIMH 110 TipoTokony IEC 61850-8.1.

[IpeoOpa3zoBarenu aHAJIOTOBBIX BEIWYMH Toka W HampspkeHus (Merging Unit
(AMU) B mudposoit morok IEC 61850-9.2, B TOoM uucie UHTErpupyeMbie B
TpaJMLIMOHHBIE TEPMUHAIBI PEJICHHON 3alUTHl 1 ABTOMATHKHU.

W3meputenbHble BXOAbpl YCTpoilcTB P3A monkimrouaroTcs K TpPagulMOHHBIM
(3nekTpoMarHuTHEIM ) Tpancpopmaropam Toka u HanpsukeHus (TT u TH). YcrpoiictBo
P3A mnomyuaer u mepenaer JaHHble W OOMEHHMBAETCS CHTHAJAMH C JIPYTUMH
WHTEJUICKTYaJIbHBIMU AJIEKTPOHHBIMU ycTpoiicTBamu (DY) LIIC. B 3aBucumoctu ot
BUJIOB HCIIOJIHEHUS, NPEAYCMATPUBAETCA IIPUEM U IMepeaaya JIOTUYECKUX CUTHAJIOB
JUIsL B3aUMOJEWCTBUSI C YCTPOMCTBAMHU 3alllUThl M aBTOMATUKH CPEIHETO YpPOBHS
(ypoBenb P3A) cBoeii [1C, a Takxe 0OMEH JaHHBIMH U CUTHAJIAMHU C YCTPOWCTBAMHU
P3A CMEXHBIX I1C.
YerporictBo P3A nepenaer nanHble Ha noacTaHMOHHBIN ypoBeHb LIIIC u npuHumMaer

JTaHHBIEC U YIIPABJISIIOIINUE BO3JICUCTBUS OT YCTPOMCTB MOACTaHIIMOHHOTO ypoBHs LIIIC
(MMS, GOOSE - IEC 61850-8-1).

— TMomnepxxka poccuiickoro mpodust mpotokona [IEC 61850;
— moanepxkka nmporokona IEC 61850-8.1;

— mnoanepxka nporokoia IEEE1588 V2, SNTP;

—  TIoJJep)KKa eAMHOU muHbI npouecca u muHs [1C.

[udposass peneitHas 3ammTa ¢ OpraHU3AIMEH «BEPTUKAIHLHOTO OOMEHa
JTAHHBIME» o POTOKOITY IEC 61850-9-2.
N3meputenbHbie BXOAbI ycTpoilcTB P3A moakmtouarorcs K anektpoHHbiM TT u TH
YCpe3 KOMMYHUKAIITMOHHYIO CCTh U MOJYYarOT Ha BXO[J LII/Iq)pOBBIe IIaKE€Thl JAaHHBIX B
cootBercTBuu ¢ dopmarom IEC 61850-9-2 (LE). Vcrpoiicteo P3A mnomywdaer u
nepefaeT JaHHble W OOMEHUBaeTrcs curHamamu ¢ apyrumua MDY ypoBHS
npucoenuuenus {IIC. B 3aBUCMMOCTH OT BUJOB MCIIOJIHEHHUS, NMPEIyCMAaTPUBAETCSA
IIpUEM U Iepefada JOTMYECKMX CUTHAJIOB Ul B3aUMOJCHCTBUSA C YCTPOWCTBAMHU
3aIUTHl U aBTOMATHKHU cpeaHero ypoBHs cBoei [IC, a takxke oOMEH JaHHBIMH U
CUTHAJIaMH c YCTPOMCTBAMH P3A CMEXKHBIX I1C.
VYerporictBo P3A nomkHO niepeaBath JaHHbIE HA TOACTAaHUIMOHHBIA ypoBeHb LITIC u
IMPUHHUMATh JAHHBIC U YIPABJIAIONINUC BO3HCﬁCTBHH oT yCTpOﬁCTB IIOACTAaHIIMOHHOT' O

yposs L{TIC (MMS, GOOSE - IEC 61850-8-1).

— Tlognepxxka npotokona [EC 61850-9.2;

— mnoaaepxkka npotokoina [IEC 61850-8.1;

— moxzep:kka poccuiickoro npoduis nmporokona IEC 61850;
— mnoanepxka nporokoina IEEE1588 V2, SNTP;

— TmojJiep:KKa eauHON muHbI npouecca u muHs [1C.

[Tepexon u
MaciTaOHOe
BHEJIpeHUE ITU(POBBIX
noactanmuit (I{I1C)
KJIacca HaIpsHKEHUS
35-110 (220) kB

[udposbie (31EKTPOHHBIC)
HU3MCPHUTCIIN TOKa )41
HaIpsDKEHUS (BKITFOUAsS
TpaHcPopMaTOPhI, a TaKKe
pa3IM4YHbIC BUIBI TATYUKOB,

BKJIrO4asd BOJIOKOHHO-
ONTHYECKUE),
MO/I/ICP>KUBAOIIINE

nudpoBoit 0OMEH JaHHBIMHU

1. lludpoBbie MepBUYHBIC JATINKA

Tpanchopmarops! Toka snekTporHHble onTHdeckne OTT ¢ mudpoBsIM BHIX010M
(TT20) npenHazHavyeHBI 7151 U3MEPEHUS U MacIITaOHOro MpeoOpa3OBaHMs 3HAUCHUS
CHJIBI TIEPEMEHHOT0 (B TOM YHUCIIE C alepUOAMYECKON COCTABIAOIIEH) UMITYILCHOTO
U TIOCTOSIHHOT'O TOKa M BBIPAOOTKM CHTHAJIA U3MEPUTENILHOW MH(POPMALIUU COTIIACHO
crangapty |IEC 61850-9-2 nns nmepenaun pe3yabTaToB U3MEPEHUN U MpeoOpa3oBaHUs
Ha DJEKTPUYECKHE H3MEPHUTEIbHBIE MPUOOPHI, B CHCTEMBl KOMMEPYECKOro ydera
AJICKTPUYECKON DHEPTrUH, YCTPOMCTBAM H3MEpEeHHs (B TOM YHCIE TOKaszarenen
KauecTBa JJIGKTPOIHEPTHH), 3aIUThI, aBTOMATHKHU, CUTHAIM3AIUU W YIPABICHUS.
[TpeumyriecTBa ONTHYECKUX TPaHCHOPMATOPOB:

- be3zonacHOCTh 1 3KOJI0rMYECKas YUCTOTA;

- EcTecTBenHas rainpBaHMYECKasl pa3Bsi3ka MEPBUYHBIX U BTOPUYHBIX LIETICH;

- OrcyrcTBHE BhIHOCA IoTeHHana ¢ OPY;

- CHUKEeHHE HKCIUTyaTallMOHHBIX 3aTpaT: He TPeOYIOT 3aMEHBI/KOHTPOJIS Maciia
WIN 3JIETra3a, PeryisspHOro PEMOHTA MJIM NMPOBEPKH (3aTpaThl HE MPEeBHIIAOT 2% OT

—  Tlonnepxxka mporokona IEC 61850-9.2;

— xyacc touHoctu He Xyxe 0,05% npu 1% oT HOMHMHAJIBHOTO
TOKa,

— CTaOMJIBHOCTh XapaKTEPUCTUK ONTUYECKOTO BOJOKHA Ha BECh
CPOK CITy>OBI,

— JIMHEHHOCTh METPOJIOTHYECKUX XapaKTEPUCTUK BO BCEM
JUana3oHe;

—  CpOK ciyx0bI - He MeHee 30 Jer;

—  MEXIOBEpPOUYHBII MHTEPBAN JOJIKEH COOTBETCTBOBATH CPOKY
CITY>KOBI MU3MEPUTEIBHOTO TpaHcopmaropa.
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CTOMMOCTH MPUOOpa 3a BCE BPEMSI IKCILTyaTallHH ),

- YMeHbIIeHHEe CYMMapHO# MOTPEUTHOCTH U3MEPUTENbHBIX KOMIUIEKCOB;

- MaccorabaputHpie mokaszarenud (OoT 15 Kr) 3HaYUTENHHO MEHBINE, YEM Y
TPaaUIMOHHBIX TpaHcpopmaTopos (01100 kr).

Jenutenu HanpsokeHus eMKocTHble anekTpoHHble (JAHED) ¢ mudpossiM
BBIXOJIOM IPEIHA3HAUCHBI ISl U3MEPEHHS U MACIITaOHOTO MpeoOpa3oBaHus 3HAYCHUS
BBICOKOTO HAIPSKEHUS MEPEMEHHOTO TOKa MPOMBINUIEHHONW dYacToThl 50 I'm ¢
3a3eMJICHHOH HEHTpaibi0 B HHU3KOE 3HAYCHHUE HAIPSDKEHUS IEPEMEHHOro TOKa
npoMbIuIeHHOM yacToThl 50 I'11 1 BEIpabOTKH cUrHajaa M3MEpUTEIbHON HHpOpMaIun
cornacHo cranpapry IEC 61850-9-2 nns mepemaunm pe3ynbTaToB W3MEPEHUN U
npeoOpa3oBaHus Ha JJEKTPUYECKHUE H3MEpUTENIbHbIE NpUOOpbI, B CHCTEMBI
KOMMEPUYECKOT0 ydeTa 3JEKTPUYECKOH SHEpruH, YCTPOWCTBaM H3MepeHHs (B TOM
YHClie ToKa3aTeNnel KauecTBa 3JIEKTPOIHEPTUH ), 3aIUThl, aBTOMATHUKH, CUTHATIU3ALIUN
Y YIIPABJICHUS B KAUECTBE DJIEKTPOHHBIX TPAHCHOPMATOPOB HANIPSIKECHUS.

2. llndpossie mpeoOpazoBaTenu

[ToneBoit mpeoGpazoBatens (I1I1) n3MepuTenbHBIX TpaHCPOPMATOPOB TOKA U
HanpsDKEHUsT TpelHa3HayeH [ 1peoOpa3oBaHHs  aHAJIOTOBBIX  CHUTHAJIOB,
MOCTYMAIONINX HAa M3MEPUTEIbHBIE BXOJIbI YCTPOUCTBA OT ANIeKTpoMarHUTHBIX TT u
TH, B mudpoBoit BUI 1 mepeaady JaHHOTO CUTHAIA B UG POBOM BHJIE.

AHanoroBple U3MEPUTENbHBIE KaHAIBl yCTPOWCTBAa MpEIHA3HAUCHBI IS
MOJIKJIIOUEHUS! K BTOPUYHBIM OOMOTKAaM H3MEPHUTENbHBIX TpaHC(HOPMATOPOB TOKA U
HATIPSDKEHUSL.

I[IIT TT u TH nmomxen oOecrieunBaTth (GOpMHUpPOBaHHWE MHUPPOBOTO IMOTOKA
MTHOBEHHBIX 3HAUEHUI TOKA W/UITN HAMPSDHKEHNS HA OCHOBAHUH aHAJIOTOBBIX JIAHHBIX,
MOJIy4aeMbIX OT  HM3MEPHUTENIbHOro uHTep(eiica ycTporictBa. dDopma mnepemadu
ONM(PPOBAHHBIX 3HAYECHUU MO KOMMYHUKAIIMOHHOW CETH JOJDKHA COOTBETCTBOBATH

IEC 61850-9-2.

— OO0ecneuenue coBmectumoct ¢ MOK 61850-9.2;

— cootBercTBHE TpeboBaHUsM 110 OMC;

— JIMHEHHOCTh METPOJIOTUYCCKUX XapPaKTEPHUCTUK BO
JIHaIIa30He;

—  CpOK cIIy’kObI - He MeHee 30 ser.

BCEM

ITepexon U
MaciTaOHOe
BHeJIpeHUE 1THU(PPOBBIX
IMOACTAHIINH (LITIC)
Kjlacca  HaIpsHKCHHUS
35-110 (220) kB

YerpolictBa
CUHXPOHU3UPOBAHHBIX
W3MEpPEHUI (PMU),
uHterpupoBanusie B L{IIC

[Toctpoenue cucreM Ha 0a3e CHHXPOHM3MPOBAHHBIX BEKTOPHBIX H3MEpPEHUI
BBITIOJIHSIETCSI HA OTJIEJBHBIX YCTPOMCTBAX, a TAKXKE C MPUMEHEHHUEM PETUCTPATOPOB
aBapUHHBIX COOBITHIA.

CucremMa CHMHXPOHM3MPOBAHHBIX BEKTOpHbIX m3Mepenuii (CBU) cocrout us
HECKOJIbKMX YCTPONCTB CHHXPOHM3UpOBaHHBIX m3Mepenuit (PMU) u koHIeHTpaTopa
BEKTOPHBIX U3MEPECHUM (PDO).
Cob6upaembie PDC naHHBIE MOTYT MCIIOJIB30BATHCA B CHCTEMAaxX PA3JIMYHBIX YPOBHEH
CIOXHOCTH — HauyuHasd C BU3yaIM3allMd JAaHHBIX W (QopMHpOBaHUS
NpEeAYNPEAUTENbHBIX CUTHAJIOB, 3aKaH4YMBas CUCTEMaMM aHAW3a, YIpPaBICHUS U
3aIIUTHI.

Ha ocnoBe CBU MoxeT ObITH CO3/1aHa CHCTEMa MOHUTOPHHTA IEPEXOIHBIX
pexumoB (CMITP (WAMS)), KoTopast UCIIONIb3YeT MOJIENh SHEPTOCHCTEMBI B JAHHBIC
pealbHOTO BpPEMEHM JUIsl pelIeHus 3aJad  ONEPATHMBHOTO  YIpPABICHUS U
MPOTHO3UPOBAHUA, a TaKXKe I pealn3aluyd NPOTUBOABAPUUHON aBTOMATHKHU.
CBU npumenstores :

- Ha IIC ¢ pacnipenenénHol reHepanueil;

- Ha 00BEKTAaX C MPUCOSTUHEHHON KPYIMTHOU MPOMBIIIIICHHOW HArpy3KOu;

- B KPYIHBIX [IEHTPAaX MUTAHUS;

- IPY HAJIMYUH PEBEPCUBHBIX IEPETOKOB.

—  Topnepxka nmporokona IEC 61850-9.2;

— cootBerctBue ctanaapty IEEE C37.118;

— Hanmuuue (QYHKIUH MOAJNEPKKU MPHUHATUS PEUICHUN B TEMIe
npouecca.
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— Hanuume reneparopa wMonened yrpo3 M aHOMAIUM I
Cpencrsa (cuctemsr) ABTOMATUYECKOU TPEHUPOBKH CUCTEMBI;
KOHTpPOJIA (anau3a) — Hanuuhe 0a3bl JAHHBIX CHTHATYD, PEIYTAlMOHHBIX CIMCKOB M
3AUMIIEHHOCTH  IIHQPOBBIX OIIMCAHUI1 yIpo3, aTaK ¥ HECAHKIMOHUPOBAHHBIX BO3JICHCTBUIA;
KOMMYyHHUKaIH - 5 . . —  Hanuuve nudpoBOro ABoMHUKA - sranoHa L{IIT ¢ HanoxeHreM
(MH(pOPMAITMOHHBIX ; pUMEHEHHE TCXI—\IJOJ'IOI("II)/II/I MaIIMHHOTO O yq?H(m (;1 HEHPOHHBIX ceTel ,I[.]'I)ﬂ HH(OPMAIHOHHOH MOTEITH:
0OHapyXeHUsI aHOMAIUKM IU(POBBIX KOMMYHUKAIUK (MHGOPMAIIMOHHBIX TOTOKOB
TIOTOKOB) IHISC g{)g;_ngOHaM Py Luep b Y 1 o pMall . > | — peanu3anus aaroOpUTMOB CPAaBHUTEIBHOIO aHAJIM3a CETEBOIO
HE COOTBETCTB UX 3TAJOHHOMY MPOQIII0 MHPOPMAIIMOHHOTO B3aUMOJACHCTBUS . N
[Tepexon u craujiapra 1 TA. yrom . y b . - p I A Tpapuka Ha TpeaMeT OTIMYMH W HECOBNAJCHHM  Ipu
c npuMeHenreM | 00beKTOB Ha s3bike Substation Configuration description Language (SCL), cornacho 6 TC:
MacitabHoe uH(popmannoHHoM oOMeHe kommoHneHToB LI1C;
TEXHOJOTUHU MammHHOoro | crangaproB MOK 61850. ]
BHE/IpEHHE IU(PPOBBIX . — Hanmuuue ceprudpukanun PCTIK;
. oOyueHussT U HEUPOHHBIX CpenctBa (cuCTEMBbI) KOHTPOJS W aHaW3a 3allUIIEHHOCTH YPOBHS CETH
4 noxncranimit  (LIIC) . ) — ToaJepKKa apXUTEKTyp obecredyeHusi Oe30MacHOCTH IpH
cereil st OOHApY)KEHHUs | BKIIIOYAIOT B CeOs: B
KJlacca  HalpsHKEHUs N . HCIIOJIL30BaHUH 001auHbIX BeurciaeHui NIST;
35-110 (220) kB AHOMATIHH ¢ HEIbIo - BATHHKI (CCHCOPEL); coxpaHeHHue pPabOTOCTIOCOOHOCTH CUCTE opaxe a
obecrniedeHus - XpaHWJIMILE CETEeBOro TpapuKka U METaJaHHBIX; XPaHCHHC PAOOTOCTIOCOOHOCTH CHCTCMBI TIPH MOPAKCHIH,
. ) TaK)Ke peanu3alus aBapUUHBIX PEKUMOB HKIIMOHUPOBAHUS
(hYHKIIMOHATEHOM - aHaJIN3aTop; p ! p p ymxu p
Ge30MACHOCTH  MPOLECCOB - KOHCOITb YIIPABJICHHS KOMIIOHEHTAMIL, CUCTEMBbI npu HECaHKIIMOHHUPOBAHHOM POHUKHOBEHUH,
MCTAHIIOHHOTO - POrPAMMHOE 0GECTIeUEHHE. BO3HUKHOBEHUU UHBIX YIPO3 U MPSMOM MOPAKEHUU CUCTEMBI;
VIDABNEHHS  TEPBHUHBIM — MOMCK M BBUBICHME CIIEJ0B KOMIPOMETALlH B CETEBOM
MEKTPOCETERBIM Tpaduke, paccieJoBaHHe aTaK, PEKOHCTPYKIIMS CECCUI; )
060pyTOBaHHEM — BO3MOXKHOCTb XPaHEHHUsI CHIPOTO TpauKa U mapaMeTpOB CECCH
B 33JJaHHOM 00BbeMe (B TOM uucie 0e3 OrpaHUYCHUs IO BPEMEHH).
IIpencrasisier co0OM HMHTEIUIEKTYyalbHBIH KOMMYTAlMOHHBIM ammapaT ¢ | — He no/mkHBI TpeOOBaTh KalUTAILHOIO PEMOHTA B TEYEHHE
MHTETPUPOBAHHOW CHUCTEMOM H3MEpEeHHs TOKOB, UM MHKPOIPOLIECCOPHBIA IIKa(] | yCTAHOBIEHHOTO CpOKA OKCIUIyaTallMd MM [0 HWCYEPIaHMs
YIPAaBJIEHHS C IPOJBUHYTBIMH (DYHKIMSAMH 3alIAT ¥ aBTOMaTHKH, YCTAaHABIMBAEMBIE | KOMMYTAIIMOHHOIO PECYpCa;
Ha IIC, TII u PII. — TapaHTUMHBIM CPOK — HE MEHee S5 JeT ¢ JaTbl BBOJA B
WKPY  ocHam€H WHTCIPUPOBAHHBIMH ~ KOHTPOJUICPAMH — MPUCOCIMHECHUH, | HKCITyaTalHIo;
WHTemtekTyaapHbIe noJiepuBaromumMu 1uppoBoii 0omer panubME co emexkubiMu UKPY (UKA(P)) n | —  cpok ciryx68l - He Menee 30 1er;
KOMILIEKTHBIE SCADA-cucremoii. Kpome Toro, Ha HHQOPMAIMOHHOM YPOBHE BO3MOKHA | _  gijeHT-CepBEpHAS CEpPBHC—OPHEHTHPOBAHHAS ApPXMUTEKTYPA,
Mepexon . pacrpeIeuTeIbHbIE WHTETpaIs KoMmIuiekca B cucreMy aproMartusanuu mnojctanmumii (CAC) u B MO3BONAIOIIAs.  MCIOJNBb30BaTh TONCTble Wi  ToHkue (WEB
MaEHITaﬁHOC yerpoiictea (MKPY PNP) ¢ | MHTEJICKTYallbHYIO CHCTEMy KOMMepyeckoro yudera anekrposHeprud (MCYD) | yyrepdeiic) kimeHTCKHE peleHns 1 pa3MelnaTh CepBEpHYIO YacTh
BHEIpEHUe  HDPOBHIX MHTETPUPOBAHHBIMHU SIICKTPOCCTCBOH KOMITIAHWH. B Windows u Linux-mogoOHOM OKpy>XE€HHH, B TOM 4YHCIE C
5 noxcranmmii (LTIC) KOHTpOJUIepaMu ®ynxups Plug-n-Play peanmusyercs myréM caMOONMCAaHMs MHTEIUIEKTYANBHBIX | yemonsiosanmeMm 100% BUPTYaTH3ALHY;
IPUCOCTUHEHNN U 2IIEKTPOHHLIX ycTporcTB (MDY) Bo BpeMs MX padOTHI, UCIIONBL3YS SI3BIK OMHUCAHUS | _ . .
knacca  mampserms | "PMCOS P yeTp (M3Y) Bo Bp paboTer, y noazepxka MK 61850-8.1/9.2;

35-110 (220) kB

BO3MOXHOCTBIO UHTCIPpALlUA
B €JIMHYIO CHCTEMY
YHpaBJICHUA, MAKCUMAJIbHO
B uaeonoruu Plug-n-Play

COOTBETCTBYIOLMX KOH(PUIYypalUil OKPY’KaIOIIEro 3JIEKTPOCETEBOro 000py0BaHUs.
[Mpuxnagnas nporpamma Plag-n-Play moxeT BBISBUTH (yHKIHOHAIBHOCTH OJHOTO
nnu 6onee DY Bo Bpemst ux paboThl 0€3 BCIKOro KOH(PHUTYpUpOBaHUs, a 3aTeM, Ha
OCHOBE TIIOJIYUYCHHBIX JaHHBIX, CTCHEPUPOBATh B3aMMHBIE CBS3M U TpapUuecKuit
uHTepderc Mmoap30BaTes.

HNKPY mno3Bonsior obecrneynTh OOMEH IaHHBIMH, pEain3yeMbIMH Ha OCHOBE
crangaptoB MOK 61850-8.1/9.2 nnis moctpoeHust iupoBOM MOACTAHITUY C TIEpeadeit
SV, MMS u GOOSE coo01ienuii, a Takxe B CTaHAapPTHBIX IPOMBIIIICHHBIX (popMaTax
nepeAays JaHHBIX 10 TEIEKOMMYHUKAIMOHHOW HH(PACTPYKTYpe SIEKTPUUECKHX
ceTeil.

—  peanm3anus u3 KKOpoOKH»,

— mnoaaepxka rexnonoruit CIM monenu, SCADA/DMS/OMS;
— mojJep:kka equHol muHbl npouecca KPY;

— Hamuyhe  (QYHKOWA  CaMOAMATHOCTUKH U
napaMeTpUpOBaHUS.

YAAJIEHHOTO




HaumenoBanue HNuHoBanmonHas o
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
Nerrp. | TORHHHCCKHX CPEACT/ TEXHOIIOTHA B COCTaBe Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTU Y TPAHUYHBIE YCIOBHS
YCTPOKUCTB/ cuctem/ HarpaBJIeHUs
9 110 €€ IPUMEHEHHUIO
TEXHOJIOTHI MHHOBALIMOHHOT'O Pa3BUTHS
Verpoiictea CBU (PMU) B couerannn ¢ cucremamu ynpasienuss (WACS), | — CoorsercrBue tpeboBanusm crangapra AO «CO EDC» CTO
3amuThl (WAPS), cucteMbl npocTpaHCTBEHHO-pacnpeenéHHbIX n3Mepenuit WAMS | 59012820.29.020.011-2016 u crangapra ITAO «®CK EDC» CTO
NpeIHA3HAYCHBI JJII U3MEPEHUS BEKTOPHBIX BJIEKTPUUECKUX BEIWUYWH B yHaNEHHBIX | 56947007- 29.240.10.248-2017;
Apyr OT JApyra TOYKax DJJICKTPUYECKOM CETU I PELICHHsS 3a1a4 MOHHMTOPDHMHIA | —  BBIMOJHCHUE CBU, 06pa60TI<a U niepegada JaHHBIX 110 KaHalaM
3JICKTPUYCCKUX PEKUMOB, YIPABJICHUS HMH B PEKUME OHJIAliH, B TOM 4HCIIE C CBSI3M B pEAJIbHOM BPEMEHHU OT PMU «k KOHIIEHTPaTOpPy PDC no
MOMOIIBIO CPE/ICTB PEJICHHON 3alMThl ¥ aBTOMATUKH, JIsi KOHTPOJSA COCTOsHUS | mpotokonam IEEE C37.118.1, IEEE C37.118.2 u IEEE 1344;
Tepexos K mudPOBHIM 000pyOBaHNs, CO3[aHMS YTOYHEHHBIX PACUCTHBIX MOJICNCH DICKTPUYECKUX CHCTEM | — popnepikka cranmaproB MK 61850, TOCT P MK 60870-5-
AKTHBHO-aanTHRHEIM | Y CTpOiicTRa CO37aHHA CHCTEM MOHUTOPHHI IEPEXOHEIX PEKUMOB. } 101/103/104, DNP3:
ceTIM ¢ | cumxpormsuposanmmx TaKI/I? YCTPOHCTBA 00ECIICYNBAIOT BBIOJIHCHHE C HOPMUPOBAHHON TOYHOCTBIO | _  3ajappas  TOYHOCT BEKTOPHBIX ~ M3MEPECHMH  JOJDKHA
pacTpeeeH o W3MepeHHii (PMU) U3MEPEHHH CHHXPOHM3UPOBAHHBIX BEKTOPOB (MOTyNsl M OTHOCHMTENBHOTO YITA) | ofecHeunBAThes HE TOILKO B YCTaHOBMBILMXCS, HO M IIEPEXOAHbBIX
6 HHTEIEKTYATbHOT BHEPEHIEM (da3HBIX TOKOB M HAIPSHKEHUM, YaCTOThI, CKOPOCTH MU3MEHEHMs YaCTOThI U Iepenadya PEXUMAx SHEProCHCTEM;
CHCTEMOi WAMS/WACS/WAPS M3MEPEHHBIX MIaPAMETPOB B KOHUEHTPATOP CHHXPOHH3MPOBAHHBIX BEKTOPHBIX IAHHBIX | _  phevg orkmika oT 20 Mc (B 3aBHCHMOCTH OT PEIAEMBIX 33/1a4);
aBTOMaTHU3AINU U | TEXHOJIOTHI (PDC). —  CUHXPOHH3AIMS BPEMEHHU U3MEPEHHBIX BEJIMYUH C TOUHOCTHIO
yIpaBJICHUS - MEHEE 5 MKC;
—  MPOILyCKHasi CIOCOOHOCTh KaHAJIOB CBSI3U: CKOPOCTD Mepe1adu
Ia”HHbBIX He Menee 100 Mout/c;
— MOIPEUIHOCTh BEKTOPHBIX U3MepeHuil 1o npuioxenuto b CTO
59012820.29.020.011-2016;
—  HAACSKHOCTH: KO3(P(UIMEHT TOTOBHOCTH OOJBIIE WM PaBEH
99,95 % (nst 3a1a4 3aLTUTH K ABTOMAaTHYECKOTO YIIPABJICHU);
—  CpoK ciyxObl He MeHee 20 JeT.
1. OGHnapyxeHue roznojiena Ha mpoBoAax u Tpocax BJI ¢ momorpio JaTYUKOB U — [Ipyn npuMeHeHUU TEXHOJIOTUH OOHApYy>KEHHUs ToJojena ¢
CUCTEM KOHTPOJIS TOJIONEeI000pa30BaHus (TOUCHHBIE H3MEPEHUS MTapaMeTPOB). MOMOIIBIO  JATYUKOB TMOTPEOYIOTCS TEpPBUYHBIE MJATYUKU U
B cocraB cucteMbl BXOAAT MYHKTHI KOHTPOJIA C BbIIAYEH 3HAYUTENIBHOTO pPsiia | YCTPOWCTBA CUCTEMBI:
apamMeTpoOB C OJTHOIO KOHTPOJIBHOTO MYHKTA, B TOM YHUCJIE: TOJIO0JEIHON HArpy3KH Ha v KOHTpOJUIEp, INPEeOOpa3yloNIUil  CHTHAJIBI  HNEPBHYHBIX
MIPOBOJIaX U I'PO303AIIUTHBIX TPOCAX, TSHKEHUS ITPOBOJIA, TEMIIEPATYPHI U BIAYKHOCTH JTATYUKOB U (GOPMUPYIOLTUI HHPOPMAIUIO [Tl Iepeadn Ha
BO3/lyXa, HAKJIOHA (MHKJIMHOMETpP), CKOPOCTH U HAIPaBIEHUS BETPa, TEMIIEPATyphl MYHKT NIpUeMa JaHHBIX;
MIPOBO/Ia, UHTEHCUBHOCTHU COJIHEUHOM paauanuu; BUaeon300paskeHue u 1mp. v' WUCTOYHHUK OJHEPIUH: aKKyMYyJIATOp C  YCTPOMCTBOM
2. OOHapyxeHue royonena Ha mnpoBogax BJI merogom akTHUBHOH JIOKalluu MOA3aPSAAKUA, B KayeCcTBE YCTPOMCTBA IOA3APSAIKH MOTYT
Iepexox x mupposbM (JTOKaIIMOHHBIN METON): OBITH MCIIOJIL30BAHBI COJIHEUHBIE OaTapeu;
AKTHBEHO-a AT THBHRM JlokalMOHHBIT METOJ TMO3BOJISIET  ONPEICIUTh MOSBICHUE TOJIOJIETHBIX v/ JIaTYUK TEMIIEPATyphl U BIAKHOCTH BO3/1yXa;
ceTIM . ¢ V ianeHHblii MOHUTOPMHI W | 0OpazoBanuii Ha mposogax JIOII myrem cpaBHEHMS BPEMEHM PaCHpPOCTPAHEHHS v JaT4MK CKOPOCTH M HAIIPABJICHUS BETPa,
7 EI ?Trg; iﬁiﬁ;ﬁ;{;ﬁoﬁ JIOKaJIU3aLus MeCT | OTPaKEHHBIX CHTHAIOB HMIM HX aMILIATYl NPH HalM4MM W MPH OTCYTCTBHU v/ JIaT4dK TeMIIEpaTyphl IPOBOJIA, Tpoca;
N roJonen000pa3oBaHus roJIofieAHBIX 00pa3oBaHHUil. MeTos JIOKallMOHHOTO 30HJMPOBAHUS 3aKIIOYaeTcs B v JIaTYNK MHTEHCHBHOCTH COJHEYHOMN pauallvu;
cucTemMon nojaue MMMYJbCHOIO CUTHAJIa B JIMHUIO U OMNpPEACNICHUH CYMMapHOrO0 BpPEMEHH, v/ CpelCTBa CUTHAIM3ALMKE O HECAHKIMOHUPOBAHHOM JIOCTYIIE
?}i;iﬁi;ii;uﬂﬂ " 3aTpaue€HHOr0 Ha €ro pacHpocTpaHEHUE BIOJIb MPOBOJA B IPSIMOM U OOpaTHOM K anmnaparype.

HANPaBIIEHUSAX IIOCJIC OTPAKCHHUS OT KOHIA JIMHUU JIMOO OT BBICOKOYACTOTHOTO
3arpajauTests.

3. [Iporno3upoBanne BEPOSITHOCTH Tojojenoo0pa3oBaHus Ha ydactkax BJI mo
cpencTBaM MOHUTOPHUHTA METEOOOCTAaHOBKH BIOJIbL Tpacchl BJI:

OCHOBOWM  TPOTHO3a  SBJISIIOTCS  MOJICJbHBIE  3aKOHOMEPHOCTH  TaKHX
METEOPOJIOTUYECKUX SBJIICHHM, KaK BIIAXKHOCTh W TEMIIEpaTypa OKpPYKAIOIIETO
BO3]1yXa, BETPOBBIE IaBJICHUS], UX U3MEHEHUS C BBICOTOM OT MmoBepxHocTu 3emin. [Ipu
ATOM YYHUTHIBAIOTCS peibed MECTHOCTH, TNIe MPOXOAUT Tpacca Bo3maymHou JIOII,
BBICOTA TPACCHI HAJl YPOBHEM MOPS, @ TAKXKE KIIMMATUYECKHUE U TMOTO/IHbIE YCIIOBUSI.

— T1O, mo3BoJsitoIIee MPOBOIUTE BCE HEOOXOIAUMBIE PaCcUEThI
JUIA onpez[eneHmI B€Ca WU TIAKCHUA HpOBOI[OB, OIITUYCCKUX
kabenell W/WIM TPO303alIUTHBIX TPOCOB, CTEHKH TOJIOJIENaA,
WHTECHCUBHOCTHU €r0 00pa30BaHMUS.

[Ipy mnpuMeHEeHWH JOKAIMOHHOTO croco0a OOHapyKEeHHs

rojoJeaa MOJIKJTFOUEHUE JIOKAITMOHHOTO yCTpOMCTBa
(pedbmekTomerpa) k  ¢azmomy mposoxy JIDII  moimkHO
MMPOU3BOAUTHCA C HUCITIOJIB30BAHUEM OGOpy,Z[OBaHI/IH

BBICOKOYAaCTOTHOI'O TpaKTa.




HaumenoBanue HNuHoBanmonHas o
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTABE . o
Ne .. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTU Y TPAHUYHBIE YCIOBHS
YCTPOKUCTB/ cuctem/ HarpaBJIeHUs
9 10 €€ MPUMEHEHHIO
TEXHOJIOTHI MHHOBALIMOHHOT'O Pa3BUTHS
— Ilpu uCnoNIb30BaHMU TEXHOJOTUU TPOTHO3ZUPOBAHUS IS
HACTPOIKH MPOTHOCTUYECKON MOJIETH JI0JKHBI OBITh OMPEIeIICHBI
HAYaJbHBIC YCIOBUS: KOOPIWUHATHI TEPPUTOPUU, HEOOXOIUMBIHA
niar CeTKH, 4acToTa OOHOBJIEHHS MPOTHO3a, MEpPEeueHb HYKHBIX
METEOPOJIOTUYECKUX TaPaMETPOB U PSII APYTUX BBOJHBIX JIAHHBIX,
JIOCTYII K BEZJOMCTBEHHBIM U MHBIM JIETUTUMHBIM METEOJAaHHBIM C
[EJTbI0 YTOUYHEHUS TIPOTHO3a YCIOBHH TOJI0NIeI000pa30BaHusl.
— Wurerpanus ¢ I'NC, cucreMaMu MOHUTOpPUHIA M IIPOrHO3a
rmoroasl, OMS.
JIrobo#t cmoco6 tutaBku rononega Ha BJI TpeOyeT opraHu3anuu  CXEMBI,
COCTOSIIIEH U3 UCTOYHHMKA M OOBEKTa IUIaBKHU: (Da3HBIX MPOBOJOB M TPO303AIUTHBIX
TPOCOB, COOPAHHBIX TEM WM MHBIM criocoooM. Hambomnee coBpeMeHHBIM ciocoO0M
1aBku rononena Ha BJI sBusercs Mcnonap30BaHME B KAYECTBE MCTOYHUKA IUIABKU
YIPABJISIEMBIX TUPUCTOPHBIX BBIPSIMUTEIECH.
M HHOBAaLIMOHHBIE YCTAHOBKY IIJIaBKH TOJIOJENA ITO3BOJISIOT:
Ilepexo K LH(pOBHIM - aBTOMATHYECKU COOMPATh CXEMY IUIABKH TOJI0Jie[la U BOCCTAHABIMBATH CXEMY O N T T —
HOPMAJIBHOTO pEXUMa CETH; . . .
AKTHBHO-aJAalITUBHBIM . — ABTOMATUYCCKHUU PCIKUM pa6OTI>I C NPCAUKTUBHOU JIOTUKOU
- IPOU3BOJIUTH IJIABKY TOJIOJIEAa C MUHUMAIbHBIM BpeMeHeM oTkiatoueHui JIDII i
CeTsIM c o G YHKIIMOHUPOBAHUS;
. CoBpeMeHHbIE TeXHOIOrUY | (B IEPCIEKTHUBE O€3 OTKIIOYECHHH);
pacrpeeneHHON — HMHTETpaLUIo c CHUCTEMaMHU MOHUTOpPHHIA u
. u o0opynoBanue  JuIs - BBINIOJIHATH IUIABKY TOJ0JIea OJHOBpeMeHHO Heckoibkux JIDII ot omHoro
8 WHTEJUIEKTYyaJIbHON ) MIPOTHO3HPOBAHUS TOJIONIET000pa30BaAHNUS;
y ;
. IIJIaBKH Trosojena VMCTOYHMKA TUTAHUSA;
CUCTEMOM — aBTOMATHYECKOE TMOJAJECpXKAHUE PEKUMA U MapaMeTpOB
- peryaupoBaTh TOK IJIaBKH, B TOM YHUCJIE U [0 CUTHAJIaM C IaTYUKOB roJioyie/ia u .
aBTOMaTHU3aLNHU " ) IUTaBKH, C KOHTPOJIEM TEMIIEPATYPHhI [0 KaXKI0i da3e 1 rpo30Tpocy;
TemMriepaTypsl mpoBoja/ Tpoca cucteMbl AUCKI'T;
TIpaBJICHUs -
yip - CYIIECTBEHHO CHHM3UTbH BpPEMS IUIABKU TOJI0JIENIA, BKIIOUAs MOATOTOBUTEIbHbBIC COBMCILICHNE (byHKUMA TUIABKH TONIONENA M KOMIIEHCAlMH
PaGOTHE PEaKTHUBHOIN MOIIIHOCTH.
- OCYIIECTBJIATH IJIABHBIA MYCK U OTKIIOYEHUE BBIIPSIMHUTEINS, YTO MO3BOJISET
n30eKaTh MepeHanpsHKeHUN 1 ob0Jerdaet paboTy KOMMYTAIIMOHHON aIlmapaTyphl;
- MHKPOIIPOIIECCOPHON CHCTEME YIpaBJiCHUs, PETyJIUpPOBAHUA, 3aIUTHI U
ABTOMAaTHKH COIJIACOBBIBaTh IYCK, OTKJIIOUEHWE U U3MEHEHHE TOKAa IO CUTHAJIAM OT
CUCTEeMBl ~ MOHUTOpUHTa  (KOHTPOJsS)  ToJoJie1000pa3oBaHUs WM  UHOU
ABTOMAaTU3UPOBAHHON CUCTEMBI YITPABJICHUSI.
JlaHHasi TEXHOJOTUSI MOXKET MPUMEHSThCA I aBTOMATU3ALMH  OIEHKU
COCTOSTHUSI 3JIEKTPOOOOPYIOBAHMS SJIEKTPUUECKUX CETed C IIeNIbI0 ONTUMH3AIUU
PEMOHTHO-3KCILTYaTallMOHHOTO OOCITY)KHBAaHHUs OCHOBHOTO DBIICKTpOTexHUYecKkoro | —  llOJepiKKa OCHOBHBIX TIPOTOKOJIIOB W CHCTEM Iepeaavn
n b ABTOMaTHU3UPOBAHHbBIE 000py/I0BaHUs AJIEKTPOCETEBBIX KOMITAaHUH. JaHHBIX,
epexoq K HH(ppOBBIM . )
PEXOZ K HHOP CUCTEMBI KOHTPOJIS TexHosOTHS OCHOBaHa Ha CHHXPOHHBIX W3MEPEHHUSX MIHOBEHHBIX 3HAYCHUU | — CE€TeBas AOCTYIHOCTh KOHTPOJIMPYEMOIro 000pyI0BaHNUS;
AKTHBHO-3JIalITHBHBIM . 9 .
ce o o | cocrosHuA TOKOB M HAIIPSDKEHUM ¢ mocnenyroued ux oOpaOOTKON M aHAJIM30M IO 3aJaHHBIM | — BO3MOYKHOCTh HWHTErpalid ¢ 0a3aMd JaHHBIX BTOPUYHBIX
TAM
. aIIeKTpoobopyaoBanust 10- | aATOPUTMaM, UIIH 10 BHIABISEMbIM KOPPEIAUOHHBIM 3aBUCHMOCTSIM. cucreM OCK;
acrpeesIeHHON
9 E HTei nﬂeKT ABHOG 220 xB mno pe3ynbraTam Jlnst ynpasienust pecypcom 000pyIOBaHUS U MHTETPALMU CUCTEM MOHUTOPUHIA | —  KJIMEHT-CEPBEPHAS CEPBUC—OPMEHTHPOBAHHAS apXUTEKTYpa,
CHCTEMO 4 CHHXPOHHOU PETHCTPAIUK U | B TEXHOIOTUYECKYIO CTPYKTYPY COBPEMEHHOIO TEXHOJOTHYECKOIO YIPABICHHS | [O3BOJAIONIAS MCHONB30BaTh ToNCThle wiu  ToHkue (WEB
ABTOMATH3AIIHH 4 | MOHHTODHHTa  MapameTpoB SHEPro0OBEKTAMHU HCIIONIB3YETCS TPEXYPOBHEBBIC CUCTEMBI JUATHOCTHKH: uHTEpdEiic) KIUSHTCKUE PELICHUS U pa3MeIlaTh CEPBEPHYIO YacTh
yIIpaBJIeHHS HOPMAJIbHBIX W aBapUNHBIX [TepBblii  TEXHOJOTUYECKUN YPOBEHb — aABTOMATH3MPOBAHHBIM KOHTPOJIb | B Windows u Linux-nmogo6HOM OKpYKEHUH, B TOM YHUCJIE C

PEXKUMOB PaOOTHI

COCTOSIHMS OCHOBHOTO DJICKTpPOOOOpYZOBaHMS IO pe3yiabTaTaM MOHHUTOPHHIA
apaMeTpOB HOPMAIIBHBIX M aBAPUUHBIX PEKUMOB PabOTBHI.

BTopo#i TeXHOJIOrHYeCKui YpOBE€Hb — IMEPUOJUYECKUN KOHTPOJIb MapaMeTpPOB
paboTaroiero B HOpMajabHOM pEXUME 000pyIOBaHMS 1O pabOuUM HAIPSIKEHUEM C
HICTIOJIb30BAHUEM YK€ CYIIECTBYIOIINX COBPEMEHHBIX METO/IOB M alIIapaTyphl.

ucnonb3zoBanueM 100% BupTyanuzanuu;

—  MOJJEpKKa TEXHOJIOTHI CIM
(CYITIA/SCADA/DMS/OMS).

MOJICIIH, ERP




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOKUCTB/ cuctem/ HaIpaBJICHUs
9 110 €€ IPUMEHEHHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
IIpencrasnsger co0OM  MHTEIUIEKTYAIBLHBIA KOMMYTALlMOHHBIM  armapar
b
OOBEIMHAIOMMNA B OJHOM YCTPOMCTBE CHUJIOBOM  BBIKIIOUATENh HAPY)KHOTO
MPUMEHEHUSI C MHTETPUPOBAHHONW CHCTEMON H3MEPEHUsS TOKOB M HANPSKEHUM, U
MUKPOIIPOIIECCOPHBIN KA ynpaBlieHUs C MPOABUHYTHIMH (DYHKIHMSIMH 3allUT U
ABTOMATHUKH,  CHEIUAJIbHO  aJalTHPOBAaHHBIMU  MOJ  HYXIObl  BO3TYLIHBIX
pacIpeneIUTEIbHbBIX CETEH.
IleneBbIM TNpUMEHEHHEM PEKJIOY3€pOB SBISETCS pealn3alus aJlropuTMOB
HHTemIeKTyaabHbIe pacipeeieHHON aBTOMATH3AIMH aBAPUIHBIX PEKUMOB pa0OThHI PacIpeaeTUTEIbHBIX
KOMMYTaIlHOHHBIC cereii (omHa u3 6a30BbIX TexHOMOrHi Smart Grid) ¢ nenbto Hanbonee s¢pdexrusroro | — He HOWKHBI TpeOOBaTh KaUTaILHOTO PEMOHTA B TEYECHHE
ammaparel  (peKI0y3ephl), | 1 9KOHOMHYHOTO cr1ocoOa NOBBILIEHUS NT0Ka3aTeael Hai&KHOCTU 2IEKTPOCHA0KEHUs | YCTAHOBJICHHOIO CpOKa OKCIUTyaTallMM WM 10 HCYCPIaHHsA
[lepexon x mudpoBbIM | nanee HKA(P)), ¢ | motpedureneit (SAIFI u SAIDI) B BO3AyIIHBIX CETAX. KOMMYTallHOHHOTO peECypca;
AKTUBHO-JIANITUBHBIM | HHTETPUPOBAHHBIMHU NKA(P) PNP ocHamén MHTETpHUpOBAaHHBIMUA KOHTPOJIJIEpAaMHU TPUCOCIUHEHUHN, | — TapaHTUWHBIA CPOK — HE MEHee 5 JeT ¢ JaThl BBOJA B
CeTsIM C | KOHTpoJIepaMu nojepKuBaOIuUMu  iuppoBoii oOMeH manHbIMH cOo cMekHbIMH MKA(P)PNP, | skcmmyaramnmio;
pacrnpeieeHHOM PHUCOETUHCHUI u | UKA(P) u SCADA-cuctemoii. Kpome Toro, Ha ”HpOpMallMOHHOM ypPOBHE BO3MOXKHA | —  CPOK CIYKObI - He MeHee 30 Jer;

10 MHTEIIEKTYaJIbHOU BO3MO)KHOCTBIO MHTETPALIMK | MHTErPAlls KOMIUIEKca B cucteMy asromarusamud mnoxacraniui (CAC) ¥ B | —  gnmeHT-cepBepHas CepBUC—OPHEHTHPOBAHHAS —AapXUTEKTYpa,
CHCTEMOM B CANHYIO | MHTEJUIEKTYaIbHYI0 CUCTEMY KOMMepYeckoro ydera onexTpodHeprun (MCYD) | mospomsromas MCIONb30BaTh TOJNCTHIE WIM  TOHKHE (WEB
aBTOMAaTHU3AINU U | ”HPOPMAITHOHHYIO CHCTEMY | CETEBOM KOMIIAHUMU. uHTepQelic) KIMSHTCKUE PEIICHUsI U pa3MeliaTh CEPBEPHYIO YacTh
yIpaBJIeHUs yIpaBJIeHUsI, MaKCHMAJIbHO @yuxuus Plug-n-Play peanusyercs myréMm caMooNucaHUs MHTEIUIEKTYalbHBIX | B Windows W Linux-mogo0HOM OKPY)KEHHH, B TOM YHCIE C

B ugeonorun Plug-n-Play, | anekTpoHHbix ycTpoicTs (MDY) BO Bpems ux paboTh, UCHOB3Ys S3bIK ONMCAHUS | wpcmonb3oBaHueM 100% BUPTyaIH3aIHy:
MOJIEP>KUBAIOIIINE COOTBETCTBYIOIIMX KOH(PUTYpalui OKPYKAIOIIEro 3JIEKTPOCETEBOr0 000pYI0BaHUSI. v’ peanusanus U3 KKOpOOKU»;
udposoit oomen ganubivu | [lpuknannas nmporpamma Plag-n-Play Moer BBIABUTE ()yHKIIMOHAJILHOCTH OJHOTO v’ mopnepxka texsonoruit CIM monenu, SCADA/DMS/OMS.
win 6osee MDY Bo BpeMs ux paboThl 06€3 BCAKOro KOHPUTYpUPOBaHUS, a 3aTeM, Ha
OCHOBE TOJIYUEHHBIX JaHHBIX, CT€HEPUPOBATH B3aUMHBIE CBS3UM U TpaduyecKuil
uHTEepdeiic moap30BaTes.
HNKA(P) nmo3Bossitor obecrieunTh OOMEH TaHHBIMHU, peali3yeMbIMH Ha OCHOBE
crangaproB MOK 61850-8.1 ans moctpoenus uudposoii cetu (mudposoro POC), a
Takkeé B CTAaHJAPTHBIX MPOMBIIUIEHHBIX (opmarax mepesayd JaHHBIX 110
TEJICKOMMYHUKAIMOHHON UH(PPACTPYKTYpE AEKTPUUECKUX CETEeU WUITU KE Yepe3 CeTH
OIIepaTOpPOB COTOBOM CBSI3H.
Texunonorus npenycmarpuBaer 3()(PeKTUBHYIO HHTETPALKIO B OJJHOM U (PpPOBOM
cTpoicTBe QYHKIIUN KOMMepUYEeCKUX (0OBEMBI ANEKTPOIHEPTHH ) U TEXHOJIOTUUECKUX .
HTeNIeKTyanbHbIe z’ P (pyHin p ( . POSHEP ) — CoortserctBue neictByrommmM TpedoBanusm HTJI B obmactu
TOKHU, HAIpPSHKCHHSI, 9aCTOTa) M3MEPEHUH C 1 aueli MHPOpMAIMKU Ha BEPXHU
Ilepexon k tmdpoBEIM | MPUGOPEI yuéra c OKH, PSDXCHIS, 4acToTa) M3Mepe ¢ nepenade (bopman CpXHHC ydyeta oanekTposHeprud, B ToM uyucie CTO «Cuerunku
’ YPOBHU YIIPaBIICHHUS, a TaK)Ke (PYHKIIUU yIPaBICHHUs] KOMMYTAllMOHHBIMU alapaTaMu o Toe6 o
AKTHUBHO-a1alITUBHBbIM BO3MOXHOCTBIO UHTETPALU o SJICKTPUYCCKOU DQHCPIHUU. 1PC OBaHI/IHKI/IH(bOpMaL[I/IOHHOI/I MOoAae/In
M0 BHEITHEH KOMaH/I€ WIH 110 3apaHee 3aIaHHOMY JITOPUTMY. 6 .
CETSAM C|B €IUHYIO CUCTEMY OOMCHA NaHHBIMU»,
. HITY MoxeT gBASATHCS U3MEPUTEIbHBIM 3JIEMEHTOM HH)KHETO YPOBHS CUCTEM
pacnpeneseHHoi yIpaBJIeHHUS, — Ipu nepenaye TeleMeXaHUUECKUX JaHHBIX - Mepeaaya JaHHbIX
. ACY TII, OIIEpaTUBHO-TEXHOJIOTUYECKOTIO, OIIEPaTUBHO-AUCIIETYEPCKOTO
11 MHTEIJIEKTYaJIbHOM oOecnieunBaromye QpyHKIUHA . C OJJHOCEKYHJIHBIM HHTEPBAJIOM BPEMEHHU.
. YIOpaBJICHHS, CUCTEMbl KOHTpPOJA KadecTBa 3jekTposHepruu. UIIY wmoryr HaiTh N
CUCTEMOM JUCTAHLIMOHHOTO — MEXIOBEPOYHBIN MHTEpBAI - He Yamie 16 jer (;kemaTrenpHo -
npumenenne B WACS, WAPS u MHBIX HU3MEpPUTEIBHBIX  CHCTEMax .
aBTOMaTHU3aluu Y | YIIpaBIICHUS, BbIJIaY1 o paBeH cpoky ciayx0b1 UITY);
o CUHXPOHHU3UPOBAHHBIX BEKTOPHBIX U3MEPEHUH. .
TIpaBJICHUS “H(pOpMaLUU O apameTpax o — ;
yip 5 pMall P P NITY moryTt obecrneunBath yrpaBieHue Harpy3koil mo komanne ¢ LICOJ] u HCHOJIL30BHHC HpOTOKOHOT_Il}epeHaqH TCXHOIOTHHICCKOM C;;;PIE
aboThI ceTu — -
p Tapu(HBIM yCTaBKAM, a TakKe BO3MOXKHOCTh aHANM3a NPOGUIS HArpy3oK H 618?8% IéICLHEOHBSOBaHHH B I TOAICPKKA HPOTOKOIIA
UACHTUPUKAIMKA TPyNnn (BUIOB) MOTpeOUTENEH Ha OCHOBE CPAaBHEHHS C THUIIOBBIMHU T '
poGMISIMU HATPY3KH.
12 [Mepexon k mudpoBeM | HTEMIEKTyaTbHbIC 1. UaTennekryanbHbie (ITUGPOBBIE) CUCTEMbI MOHUTOPUHTA M JHATHOCTUKH PaOOTHI
— OOecnedyeHue  HEMPEPHIBHOTO  HU3MEPEHUST  OCHOBHBIX
aKTHUBHO-3JIAaIITUBHBIM | (I POBHIC) cucteMbl | obopynoBanus [1C
JMAarHOCTUYECKUX IapaMeTpoB O00OpyNOBaHMS TOJ pPabOYnM
CeTsIM C | MOHUTOPHUHTA u ABTOMaTH3UPOBAHHBIE CUCTEMBI MOHUTOpPUHTA u TEXHUYECKOTO
. HanpspKeHUEM 0e3 ero OTKIIIOYEeHHUS;
pacnpeneneHHoi JMarHOCTUKH paboThl | TUArHOCTUPOBAHUS - CHCTEMBI HEPEPHIBHOTO U3MEPEHUS, PETUCTPALINU, 00pabOTKH U
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TEXHOJIOTHI MHHOBAIlMOHHOI'O Pa3BUTHSA

WHTEJUIEKTYyaJIbHON o0opynoBaHus CETH | OTOOpaKEH!Us OCHOBHBIX IMArHOCTHYECKUX apaMeTpoB cuioBoro obopynosanus I[IC | —  perucrpanms M cucTeMarusanuss B 3aJaHHOM  aJTOPUTME

CHUCTEMOM (BrITIOUAs CpPEICTBA | B HOPMAJIbHBIX, IPEAaBapUUHBIX U aBapUHBIX peXMMaxX pPabOThl C LENbI0 | M3MEPEHHBIX AUATHOCTUYECKUX MAPAMETPOB 000PY10BAHMS;

aBTOMAaTHU3allun n HHCTaHHHOHHOﬁ onpeacICHNUA TCXHHUYCCKOIO COCTOSAHHA W IPHUHATHUA PECIICHUSA O HCO6XO,I[I/IMOCTI/I - o6pa60TKa U3MEPEHHBIX JTHArHOCTUYECKHX rapaMeTpoB

YIpaBJICHUA JUAardHOoCTHUKH, a TAKXE BOSHGﬁCTBHH B paMKax pcajlin3anuu nmporpamm TCXHUYCCKOTO O6CJIy)KI/IBaHI/I5I nu 060pyﬂ0]33HH;1 110 3aJaHHBIM PacYCTHO-aHAJIUTUICCKUM MOJCIIM U
CpeacTna, PCMOHTOB. nepeaada nHGoOpMaIuu 0 ero TEKYIIEeM TEXHUUECKOM COCTOSIHUY;
WHTETPUPOBAHHBIE B COCTaB [lepcieKTUBHBIM ~ HAmpaBJICHHUEM  Pa3BUTHUS  SBJISAETCS  MCIOJIb30BAaHHE | _ (GopMHpOBaHUE OCTATOYHOIO pecypca Oe3aBapHiiHON paboOThI
o0opyIoBaHus), C | HONY4CHHOH B pEAIbHOM BPEMCHH HHQOPMAIMH O TEXHHYCCKOM COCTOSHHHU | oGopynOBAaHHS, I[POTHO3a  BOSHUKHOBCHWS  HEIONAZOK U

BO3MO>KHOCTBIO HHTETpALIUU
B EANHYIO CUCTEMY
YIpaBIEHUS:

1.nTennekTyanbHbie

(uncpoBrie) CHUCTEMBI
MOHHUTOPHHTA u
NIUAarHOCTUKH paboTsI

ob6opynoBanus [1C;

2. lHTennexTyanbHbIe
(mudpoBsIe) CHUCTEMBI
MOHHUTOPHHTA u
TUarHocTuku padoter BJI:

2.1. PoGoTu3upoBaHHbIE
KOMITJIEKCHl  00CIIe0BaHUS
TEXHUYECKOTO  COCTOSIHHS

BJI

2.2. ABTOMaTH3UpOBaHHAS
cucTrema YIIaJICHHOTO
MOHHUTOPHHTa W KOHTPOJIS
rojioyieoo0pa3oBaHusl  Ha
BJI

2.3. ABTOMaTHU3MpOBaHHAS
CUCTEMA JUArHOCTHUKHN
COCTOSTHUS M30JISITOPOB

2.4. CucreMa MOHUTOpPUHIA
U JUArHOCTHKH COCTOSIHHS
BJI ¢ wucnons3oBaHueM
BOJIOKOHHO-ONITHYECKOTO
Kabensi, pa3MeniaeMoro Ha
BJI (BCTpOEGHHOTO B
IPO303aIUUTHBIA TPOC HIIU
(ha3HbII POBO).

o0opy/loBaHUsT B KOPIOPAaTHBHOW CHCTEME YIPABICHUS IMPOU3BOJACTBEHHBIMU
aKTHBaMU U Pa3BUTHE UX NMPEAUKTUBHOW aHAJIUTHKU C 3JIEMEHTAMH HCKYCCTBEHHOTO
MHTEJUICKTA.

Texnonmoruss oOecmeunBaeT omnpeaeneHue koopauHaT Ha Tpacce JIDII Ha

OCHOBaHUHU PACYETHOW MOJIENHM JTUHUM W MH(OpPMALMKU O MapaMeTpax MepeXOaHBIX
ABapUMHBIX PEXKUMOB M IapaMeTpax KBa3MYCTAHOBUBILMXCSA IOCIICABAPUIHBIX
PEXKUMOB.
Texnomorus npexycmatpuBaeT 3¢ dexTuBHyto narerpamuto cucremsl B ACY TIIT T1C,
a Takke B MnporpammHo-texHuueckue kommiekcel IIIC ¢  npumenenuem
CUHXPOHH3UPOBAHHBIX BEKTOPHBIX U3MEPEHHUM U BOJHOBOTO IPUHIINIA ONPEACICHUS
MecTa MIOBPEXKICHUS JIOIL
BupryanbHas — jokanu3anus — HOBPEKIECHUW  OCYILIECTBISIETCS. ~ COBMECTHBIM
MPUMEHEHUEM CIeNHATM3UpPOBaHHBIX Mojeneid JIDII ¢ momolpio BCeX TOCTYMHBIX
WCTOYHUKOB, B TOM YHUCJIE: MapaMeTPhbl paCYETHBIX Mojiesield KoHTpoaupyembix JIOTI,
JAHHBIE O TEKYIIMX IapaMeTpax HOPMAJIbHOIO PEXHUMa, JAHHBIE O MEPEXOIHBIX
IIPOLIECCAX B ABAPUMHBIX PEKUMAX.

peKOMeHI[aI_[I/Iﬁ M0 X HCAOIMYIICHUIO,
— obecnieueHue nepeaayy JaHHBIX B PEKUME PEaIbHOIO BpEMEHH
Ha BepxHUU ypoBeHb (ympaBnenus, ACY TII) mo cpeactBam
U(PPOBBIX KAHAJIOB CBS3U 10 33JaHHBIM IPOTOKOJIAM;

— BO3MOKHOCTb CTaTUCTHUYECKOM BBIKJIAJIKU 110 BCEMY IIEPUOAY
HaOJTIOICHUS o 3aJJaHHBIM KPUTEPHSIM.

[lepeueHbr BXOOHBIX CHTHAJIOB [UIsi KOHKPETHOTO OOBEKTa
YTOYHSETCS 10 COMJIACOBAaHWIO C 3aKa3yukoM / 3aBOJIOM-
U3TOTOBUTEJIEM 000PYI0BaHUS B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX
Y CXEMHBIX 0COOCHHOCTEH, TOTIOTHUTEIHHBIX TPEOOBAHUH.

To4HOCTH OIpeAeIICHUS:

— s BJI - go 1 mponera;

- g KJI -
OMII nomkHa o0ecrieunBaTh:
— BO3MOXHOCTb HOJJICPKKU €IUHON MH(POPMALMOHHON MOJeNu
cetu (CIM), onwmpatomeiics Ha TpeOoBanus crangapra IEC
61970/1IEC61968;

— BO3MOXHOCTh HWHTETpAIllM B €AUHYI0 HWH(OPMAIMOHHYIO
cucTteMy ympaBieHuss ypoBHedl moactaniuu (ACY  TII),
3JIEKTPOCETEBOrO paiioHa u snekTpuueckoit cetn (SCADA, OMS,
ADMS);

— BO3MOXHOCTh  WH(GOPMAIMOHHOTO  B3aMMOJICHUCTBHUS  C
cuctemamu WAMS/WACS/WAMPACS, PAC.

bie} 1 M.

2. WnrtemnexkryanbHble (MU(PPOBHIE) CHCTEMBl MOHMTOPHUHTA W JTMAaTHOCTHKU
paboter BJI
2.1. Po6oTu3upoBaHHbIC KOMILIEKCHl 00CIEAOBAaHUS TEXHHUYECKOTO COCTOSHUS

BJI

B kauecTBe OCHOBHBIX pPOOOTH3MPOBAHHBIX KOMILIEKCOB OOCIEIOBaHUS
TEXHUYeCKoro cocrosHuss BJI, kak mnpaBwio, TPUMEHSIOTCS OECIUIOTHBIC
JeTaTteibHble  ammaparbl,  OCHAIIEHHblE  (OTO-BUACOKAMEpOH,  CpeacTBaMH

TEIJIOBU3MOHHOIO KOHTpOJIs, Y d-KkamepamMu U MPOYUMHU CPEACTBAMH MOHMTOPHUHIA.
Jns meneit oOcnenoBanusi (PaKTHUECKOTO TEXHHUYECKOro coctosiHus BJI moryr
HUCIIOJIB30BATHCA CHGLII/Ia.HI/IBI/IpOBaHHBIC pO6OTH3HpOBaHHBIe KOMIIJIICKCHI,
MOJIyJarolIue  JUArHOCTHYECKYH  HWH(OpMAIMi0 ¢  aBTOHOMHOTO  MOMYJI,
YCTaHABIMBAEMOTO HETIOCPEICTBEHHO HA TIPOBOJI TMOO TPO30TPOC.

2.1. PoboTu3npoBaHHbIE KOMIUIEKCHI OOCIIEIOBAHUS TEXHUIECKOTO
COCTOSIHUS BJI
ObecnieueHne pelieHus: CIEAYIOMMX 3a7ad C HCIOJIb30BaHHEM
poOOTH3MPOBaHHBIX KOMILIEKCOB (BKimrovas BIIJIA), ocHaméHHBIX
dboTokamMepamu, CpelCTBaMU TEIUIOBU3UOHHOTO KOHTpOs, Y D-
KaMepaMH U MMPOYUMH CPEICTBAMHU:

—  BHEOYEpEIHbIC MocJieaBapyuitHbIe
TPYIHOAOCTYIIHBIX y4yacTkax BJI;

— BEpXOBbIe OCMOTPHI AneMeHTOB BJI (B TOM 4Hcie ¢ mOMOIIbIO
YO - nedexrockornon) 6€3 OTKIOYECHUH U pabOT Ha BBICOTE;

— MpHEMKa BBIIOJHEHHBIX paboT MO PACUYUCTKE U PACUIMPEHHUIO
npocek BJI B TpyiHOZOCTYIIHBIX MecCTax;

— MOHMTOPHUHI y4acTKOB BJI moaBep:KEHHBIX NOATOIUICHUIO BO
BpEMsI BECCHHETO NAaBOJKA;

OCMOTPBI Ha
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— TacmopTU3alysi, WHBEHTApH3alMs OOBEKTa TNpPU TNPUEMKE
BBIMIOJTHEHHBIX ~ pabOT mocie  PEeKOHCTPYKIUMU U HOBOTO
CTPOUTEINBCTBA.

CobpaHHble TaHHBIE TOJIKHBI aBTOMATHYECKU aHAIU3UPOBATHCA U
00pabaThIBaThCsl TUATHOCTUYECKUM TMPOTPAMMHBIM KOMIUIEKCOM.
3aKa3yuKy OJDKHBI OBITH MPEIOCTABIEHBI OTYETHI O TEKYIEM
cocrosnun  BJI  w  Tpacce mo  3amaHHOMYy  (opmary.
TpeGoBaHus K TUITY AUATHOCTUYECKOW HHpOopManuu u popmary eé
MPEIOCTABIICHUS YCTAaHABIMBAIOTCS 3aKa3uUuKOM, HUCXOMAS U3 Leei
€€ HCII0JIb30BAHMS.

2.2. ABTOMaTH3MpOBaHHAsl CHCTEMA
rosionenoodpazoBanus Ha BJI

CucremMa MOHUTOPHHTA PACTSOKCHHSI W TeMIleparypbl (asHoro mpoBoaa u
ONTUYECKOTO IPO30TPOCca AJIsl KOHTPOJIS Tos0jae1000pa3oBaHus Ha (ha3HOM MPOBOJIE U
TPO30TPOCe, KOHTPOJISI TIpoIecca MIaBKHU JibJla, MOHUTOPUHTA TeMIepaTypsl (a3HOTO
MIPOBO/IA TIPU TMKOBOM TOKOBOM Harpy3Ke/meperpyskKe.

Cucrema JODKHA U3MEPITh B PEXKHME PEATbHOTO BPEMEHH PACTSHKEHUE
¢da3zHOro mpoBoja M Tpo30Tpoca, MPH JOCTHKEHUH IOPOrOBOTO PACTSIKEHHS OT
HApPOCIIETo JibJla coolmaTh oneparopy. B mporecce miaBku JibJja KOHTPOIHPOBATH
pacnpenesenre TeMrepaTyphl, A1 IpeJ0oTBpalleHHs JIOKaIbHOTO Iieperpesa (ha3Horo
IIPOBOZA U I'PO30TpOca.

YAQAJICHHOTO  MOHHUTOPHHIa W  KOHTPOJIA

2.2 ABTOMAaTH3MpPOBAaHHAs CHUCTEMa YAAJCHHOTO MOHUTOPHHTA U
KOHTpOJIA roJionenoodpazoBanus Ha BJI
OyHKIIMOHATIBHBIC TPEOOBAHUS:

— OmpelelicHHe MOMEHTa Hayala O00pa3oBaHUs OTJIOKCHHN
roJjiosiena, BUJaa U MacChl, HHTCHCUBHOCTH HapacTaHUS;

— (dopMHpOBaHHE MTPOTHO3A FOJIOIEA000pa30BaAHUS;

— KOHTPOJIb TEMIIEPATYPhI IPOBOJIA TPH TUIABKE TOJIONIENA;

— obecneuenne 00paboTkuM W mepenaud gaHHbIX Ha [IC B
pPEXUME peaTbHOTO BPEMEHHU.

2.3. ABTOMaTH3UpOBaHHAs  CHUCTEMa  JMAarHOCTHKH  COCTOSIHUS — M30JISTOpPOB.
OCHOBHBIM  KOHCTPYKTHUBHBIM 3JIEMEHTOM JUAarHOCTHUKU IIOJBECOK  SIBISIETCS
YCTPOMCTBO MHAMKALIMU TPOO0si, yCTaHABIMBAEMOE Ha KaXI0H MOABECKE BO3TYLTHON
JIMHUMU.

WNHdopmanus ¢ ycTaHOBICHHBIX JATYMKOB MOXKET IIEPEIaBaThCs B PEKUME PEATLHOTO
BpPEMEHH OT omopsl kK onope Ha APM nucnerdepa, 1100 coOMpaThCsl CKaHUPYIOIIEH
CTaHLUEH WU mepenaBaTbcsd OOCIYKUBAIOIIEMY IEPCOHATY B paMKax IJIAaHOBBIX
ocmotpoB BJL

2.3. ABTOMaTHM3MpPOBAHHAS CHCTEMa JIMATHOCTUKHU COCTOSIHUS
U30JI5ITOPOB

OyHKIMOHATBHBIE TPEOOBAHUS:

—  HWHIUKaus npo6ost 3o BJI;

—  OIpeAeNneHus TEKYLEro TEXHUYECKOTO COCTOSHUS H30JSLUU
BJI;

—  CHTHAJIM3AIMS O IPEIPOOOHHOM coCTOsTHIH M3ossiun BJL.

2.4. CuctreMa MOHUTOPHMHTAa W JUArHOCTUKU cocTosiHus BJI ¢ wucmons3oBanmem
BOJIOKOHHO-OTITHYECKOTO ~ Kabensi, pasMemniaemoro Ha BJI (BctpoeHHOTO B
TPO303AIUTHBIA TPOC WU (ha3HBIA MPOBOJ)

[IpuMeHeHHe TEXHOJOTHH CIIOCOOCTBYET NOBBIICHUIO HH(POPMATUBHOCTH,
HAJSKHOCTH W aBTOMATH3allMd KOHTPOJIsA 3a coctosiHreM JIDII 3a cyer obecnieueHmst
HENPEPHIBHOIO MOHUTOPUHTA COCTOSIHUS (Da3HOTO MPOBOJIA (B pealbHOM BPEMEHH / 110
peanbHBIM JaHHBIM). JlaHHOE pelieHue MOXKET OBITh HCIIOJIb30BAaHO B KAaueCTBE
CHCTEMBI yJJAJICHHOI'O MOHUTOPHHTA U KOHTPOJIS rojiojienooopa3zosanus Ha BJI

2.4. Cucrema MOHMTOpPHUHTA M JUAarHoCTUKU coctosHust BJI ¢
UCIIOJIb30BaHNEM BOJIOKOHHO-ONITUYECKOTO KaOelsl, pa3MenaeMoro
Ha BJI (BcTpoeHHOTO B IPpO303aIIUTHBIN TPOC WK (ha3HBIN POBO.).
OyHKIMOHATIBHBIE TPEOOBAHUS:

— OOpCACICHUC HAIUYUA TOJOJICOAHO-U3MOPO3CBBIX OTJIOXKCHUU
Ha mpoBojiax (Tpocax) BJI;

— W3MEepEeHHE KOJIMYECTBEHHBIX MapaMeTpoB OTJIOKEHMH (Bec,
auaMeTp My(pThsI U TIp.);

— pacno3HaBaHHUE BUJA OTJIOXKEHUH (roJ10J1e, U3MOPO3b, CHET U T.
a.);

— BBIYHUCJIICHUC TUHAMHWKU HapaCTaHUA OTJIOKEHHH U OCTaBIIEeCSCs
BpeMsl 10 Hauyaia cOOpPKM CXeMbl IUJIaBKM M CaMOW IUIaBKH
OTJIOKCHMIA;
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— uH(pOPMHUpPOBaHHE O HEOOXOIUMOCTH Hayajla HEMEeIJICHHOM
COOpKH CXEMBI TUTAaBKH U CaMOH TUUTaBKH OTJIOKCHHUIA;
— KOHTpPOJIb OKOHYAaHMSl IUIaBKHM  TOJIOJIEAHO-U3MOPO3EBBIX
oTioxeHuit Ha BJI;
— uH(pOPMHUPOBAHKE O BOSHUKILIEM ITpEeJaBapUfHOM M aBapUHHOM
pexxume padotsl JIDII (OTKIOHEHHH OTIOPHI B aHKEPHOM IPOJIETE OT
BEPTUKAJIbHOW OCH, BO3HHKILEE BCIEJICTBUE Hae€3/1a TPAHCIOPTa,
XUIICHUS JJIEMEHTOB OIOp, MPOCAJKU TPYHTA, MMOXKAPOB, OOpHIBA
MIPOBOJIOB, JIMHEHHOM apMaTyphl);
— obecrieuenne 06paboTKU U miepeaaun qaHHbIX Ha [1C B pexxnme
peaIbHOTO BPEMEHHU.
2.5. CucremMa MOHHTOPHMHTAa W JHArHOCTHKHM COCTOsHUS BJI ¢ mpuMeHeHHEM — obecreunBaeTcs KOHTpOIb BCed mmmubl BJI, BKimouas
JIOKAIMOHHBIN METO/1a TO3BOJISET ONPEASIUTh U3MEHEHUE COCTOsIHUS TTpoBoaa JIDII OTIANKH;
MyT€EM CpPaBHEHUS BPEMEHHM pPACIPOCTPAHECHHS OTPAXKEHHBIX CHTHAJIOB WM HX — KOHTpOJIb OAHUM YCTpPOMCTBOM, ycTaHOBIeHHbIM Ha I[IC,
aMIUTUTYZI B HOPMaJIbHOM peXuMe pabOThl U B PEKUME HEHOPMAIbHBIX OTKJIOHEHUH. Bcex orxomsaumx BJI;
Meto/ TOKallMOHHOTO 30HAUPOBAHHUS 3aKJIFOYAETCA B 110J]a4€ UMITYJIbCHOT'O CUTHAJIA B — OTCYTCTBHE BJIMSIHUS JIOKAI[MOHHOTO KOMIUIEKCAa Ha
JUHUIO W ONPENEICHUH M3MEHEHUS XapaKTEPUCTHUK OTPAXXEHHOTO CHUTHaja BBICOKOYACTOTHBIE CHUTHAJIBI, MEepegaBaeMble MO MPOBOIAM
(ammuaTyBI, a3pl, CyMMapHOTO BPEMEHH, 3aTPAYCHHOT0 Ha €r0 PaclpOCTpPaHCHHUE BJI;
BIOJIb HpOBOI[a) B MMpSIMOM U O6paTHOM HAIIpaBJICHUAX IMOCJIC OTPaKCHUA OT KOHIIA — OTCYTCTBHUC BIIMSIHHUSA BeTpOBOﬁ Harpy3kd Ha MOKa3aHH:
JUHUU OO OT BBICOKOYACTOTHOTO 3arpajuTessi C MOCTPOCHHEM pedIeKTOrpaMMBbl JIOKALIMOHHOTO0 KOMILIEKCa;
(MM MHOTO rpaUIecKOro OTOOPAXKEHNUS) COCTOSHMS JIMHHUH. — MOHTaX O0O0OpYJOBaHHS JOKAIIMOHHOTO KOMIUIEKca Oe3
[To3zBonsier ompenensatb: Mecto mnoBpexaeHuss BJI (o6psiB, K3), wammume BMEIIIATENbCTBA B KOHCTPYKIHIO BJI;
ronmonéna Ha mpoBoae H  Ap. BupryambHas sioKamu3alus —TOBPEKICHUH | pasmerieHMe  0OOpYIOBAHMS  JIOKAIMOHHOTO  KOMIIIEKCA B
OCYILIECTBIISIETCSI COBMECTHBIM TPUMEHEHUEM CIIeIMaIn3uPOBaHHbIX Mozeneit BJIL. HIOMEIIEHHUH TIOICTAHIINH.
ABTOMaTHYECKUE CHUCTEMBI
YIPaBICHUS HaNpsHKEHUEM
Y PEaKTHUBHOM MOIIIHOCTBIO C JlaHHasi TEXHOJIOTHS MPUMEHSIETCS JJIsl OPraHU3aliy aKTUBHO-aIalITUBHOM CETH
MIPUMEHEHUEM cpencts | nepemeHHoro Toka (AAC) nHanpspkerrem 110 kB u Beime (rubkue (ympasisieMbIe)
FACTS (BctaBku | mepenatomtue cucremsl epemennoro Toka (I'TICIIT, FACTS)).
ITepexon x nudpossiM | mocTossHHOrO TOoKa (BIIT), [Ipu sTOoM pemarorcst 3agaur 00ECIICUEHUsST YIPABISIEMOCTH M yCTOWYMBOCTH,
aKTMBHO-afanTHBHBIM | (hazoBpaiaromue NOJJIEp)KAHUE HAMPSHKCHHUH, WCKIIOYCHHE MEpPerpy30K JHHUA W 00OpyIOBaHUS,
ceTsM ¢ | tpanchopmatoper  (DPBT), | orpannuenue TokoB K3, WCKIOUEeHWE JIaBUH HANpsOKEHHWS 3a cu€T mpuMeHeHus | — Hanuunme aBTOMaTM4YeCKOM CUCTEMBI YIPABICHUS U IEepenadu
pacupeneneHHon YCTPOMCTBA  MTPOJOJIbHOM | AieMeHTOB TrOKoil mepenatomieii cuctembl nepemennoro toka (ITICIIT, FACTS): | unpopmauuu B cucteMsl MoHUTOpHHTa, SCADA/DMS/OMS;
13 MHTEIUIEKTYaTbHON KOMITEHCALIUH (VIIK), | ACK, CTK, YIIP, BCK, BPI', CTATKOM, ®IIT nnau ®ITY, BIITH. — CKOPOCTh pearupoBaHMs HA N3MCHCHHS,
CUCTEMOM CTaTUYCCKUC TUPUCTOPHBIC I[aHHaH TCXHOJIOTHUA TAKXKC MPHUMCHACTCA IJIA O6’be,£[I/IHeHI/ISI H30JIMPOBAHHBIX — [oJJepKKa OCHOBHBIX CTaHIAPTOB IMepeadyd JaHHBIX, B TOM
aBTOMAaTHU3alluH U | KOMIICHCATOPHI (CTK), JHEProCUCTEM C HX BKIIOYECHHEM Ha NapalJICIbHYIO pa60Ty ¢ oTinyarimuMuca | uypciae MDK 61850.
yIpaBJICHUS yIpaBJIieMbIC yactoramu 3a cuér npumeHeHus BIITH ¢ peBepcoM akTMBHOM MOIIHOCTH IIpU
IIYHTUPYIOLIME  PEAKTOPHI | MOAACPKAHUN HAMPSHKEHUS.
(YIIP), da3onoBopoTHBIE Bce anementst FACTS nomxHbl oOecriednBaTh aBTOMAaTHYECKOE YIPaBICHUE
YCTpOWCTBa (DITY), | pexxumom AAC B COOTBETCTBHM C 3aJaHHBIMH TlapameTpamu (TOJIep’KaHHe
CTATKOM, CUCTEMBI | HaMPSKEHUsI, YaCTOTHI U TIp.).
CUMMETPUPOBAHUS u
KOMIICHCAI[UU rapMOHUK
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TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTABE . o
Ne .. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTU Y TPAHUYHBIE YCIOBHS
yCTPOMCTB/ cuctem/ HarpaBJIeHUs
9 10 €€ MPUMEHEHHIO
TEXHOJIOTHI MHHOBALIMOHHOT'O Pa3BUTHS
HaIPsDKEHUS )
Texuomorus npeaycmMaTpuBacT 06paTI/IMyIO AKKYMYJIAIUIO 3JI€KTpH‘-I€CKOI71 1. Hakonurenu DJIEKTPOIHEPI UM, HCIIONb3yEMBIE IS
OHCprum 3a CYCT YIPABIISICMOI'O HOTpC6J’IeHI/I$I BHCKTqueCKOﬁ MOIITHOCTU H YIIpPaBJICHUSA l"pa(bI/IKOM l'IOTpe6J'IeHI/I$I (HOJ’ICSHOFO OTHYCKa)
YIPABJISIEMON BBIJIaYU JIEKTPUUECKON MOIIHOCTHU B 33/JaHHBIE MOMEHThI BPEMEHH. 3J1eKTPOIHEPTUU
OyHKINOHATBHO HAKOIHUTEb JICKTPOIHEPIUN O0BEINHSACT B ceOC IPHEMHUK U | —  pecypc  (KONHYECTBO — LMKIOB  3apsAKA-PAspSAKd) 10
HCTOTHHK SJICKTPHICCKON SHEPTHH. |  nocTHkeHHUsI OCTaTOYHOM eMKocTh 80% OT HOMHUHAIBHOW IpHU
B 5CK moryt ObITh MPUMEHCHBI TPH 0OOOIICHHBIX THIIA TEXHOIOTMH HAKOIUICHUS | ryyGune paspsga 80%: > 4000;
Z-)JIeKTIl)OZ-)IfI{epFI/II/I. —  KIIZ: > 92%;
6. AKOIUTENN 3JIEKTPOIHEPTUH, HCIIOIb3yEMbIE /:[MTynpaBneHm rpadpuxom | _ CPOK CITyKOBI: > 12 1et;
notpebsieHuss (MOJIG3HOTO  OTIYCKa) BHGKTpOBIgepI‘I/II/I. EXHONOTHA  HO3BOIACT | avionasnan: < 2% B wec.;
AKKyMYJIMPOBATh 3JIEKTPUUYECKYIO SHEPTHUIO, TOTPEOISAS JIEKTPUUECKYIO MOIIHOCTD U3
Ilepexon K LHUPPOBBIM YMYITHIP P YIO SHCPrHo, TOTp p YIo MOII — yZAenpHas KanmurtanbHas cTOUMOCTh: <400...450 $/kBT-u.
CEeTH WIU OT COOCTBEHHOTO HCTOYHUKA DHEPIHH ISl YBEIMYEHUS TOTPEOICHUS )
AKTHBHO-3JIalITHBHBIM . . Hakonurenu »31€KTPOIHEPTHUHU, HUCIOIb3YEMbIE IS
JJIEKTPUYECKOM MOIIHOCTH B 3a/JlaHHBIE MOMEHTbl BPEMEHHM, W BbIIaBas 3Ty
ceTsIM c peryaupoBaHus CUCTEMHBIX rapamMeTpoB nepeaadu
. AIIEKTPUYECKYIO SHEPTUIO B CeTh moTpeduTensM. Takum oOpa3oM, B 3aJJaHHBIC Yachl
pacrnpeneneHHoN Haxonurenn AJIEKTPOIHEPT U
. HaKonuTenu O3 BBICTYNAIOT HCTOYHUKOM 3HEPTUH, YMEHbILAs TOTPEOISIEMYIO U3 CETH
14 WHTEJUICKTYalbHON AIEKTPOIHEPTUU — Pecypc (koaum4ecTBO  IMKIOB  3apsAlIKU-pa3psiKu) A0
. WJIU OT JPYTUX UCTOYHUKOB SHEPTHH JIEKTPUUECKYIO MOLTHOCTD. . o #
CHUCTEMOM JOCTH>KEHHUSI OCTaTOYHOM eMKOCTH 80% OT HOMHMHAIbHOW IpHU
2. HakonuTenu  AJIEKTPOIHEPTUU, UCHOJb3yeMble Il PEryJIupOBaHUS o
aBTOMaTHU3aINHU u riryoune pazpsiaa 80%: > 10000;
CHUCTEMHBIX MMapaMeTPOB MEPEIAYN HIEKTPOIHEPIUHU. )
YIPaBJICHUS —  KIIId: > 95%;

TexXHOIOTHSI TIO3BOJISIET 33 CYET OBICTPHIX KPATKOCPOYHBIX YIIPABIISIEMBIX BbIIA4N
U TOTpPeONeHUST DIIEKTPUYECKOW MOIIHOCTH B 3a/JIaHHBIE MOMEHTBI BpPEMEHH B
3aJJaHHBIX Yy3J1aX CEeTH (TOYKaX MPUCOCTUHECHUS HAaKOIHUTENS) OKa3bIBaTh BIMSHUE HA
peXHM TIepeqavyd JJIEKTPOIHEPTHU, YYacCTBYsS B PETYIMPOBAHMM CHCTEMHBIX
napamMeTpoB (YpOBHS HaNpsDKCHHS, YacTOTHI, MEPETOKA AKTHUBHOH W PEaKTHBHOMN
MOIIIHOCTE, TAPMOHHUYECKOTO COCTaBa TOKA).

3. HakomuTenu SIIEKTPO’HEPTHH, HWCIIONb3YeMble B KadyeCTBE aBapUHHOTO
HCTOYHUKA PHEPTHH U obecrieueHus OecrepeOOHHOCTH IIEKTPOCHAOKEHUSI.

TexHOJOTHs TTO3BOJISET 33 CYET aKKyMYJISIIIUK M JOJITOBPEMEHHOTO XpaHCHUS
AIIEKTPUYECKOM DHEPrHMH OO0ECIEeUnBaTh BBIAAYY DIIEKTPUUYECKOW MOITHOCTU II0
3alpocy, BBICTYINAsi WCTOYHUKOM OJHEPIrUU TPU KPATKOBPEMEHHBIX Iepe0osix

—  CpOK ciyxObl: > 12 nerT;

— camopaspan: < 10% B mec.;

—  yIenbHas KamuTalbHas CTOMMOCTE: <450...500 $/xB1-u.
3.HakomuTenu SIEKTPOIHEPTHH, HWCIOJIb3yeMbIe B KauecTBE

aBapUIHOTO UCTOYHUKA SHEPTUU U 0OecrieueHHs OecriepeOoiHOCTH

AIIEKTPOCHAOKEHUS (IePCTIEKTUBHAS TEXHOJIOTHS)

— Pecypc (kKonmuyecTBO  IMKJIOB  3apsAAKH-paspsaakd) 10

JTOCTHKEHUST OCTaTO4HOM eMKocTu 80% OT HOMHUHAJIBHOM MpHU

riyoune paspsanga 80%: > 1000;

—  KIIA: > 90%;




HaumenoBanue HNuHoBanmonHas N
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTABE . o
Ne .. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTU Y TPAHUYHBIE YCIOBHS
yCTPOMCTB/ cuctem/ HarpaBJIeHUs
9 10 €€ MPUMEHEHHIO
TEXHOJIOTHI MHHOBALIMOHHOT'O Pa3BUTHS
SJIEKTPOCHA0KEHHU M3 CETH WM OT JAPYroro HCTOYHHMKA DHEPIMH, a TaKkKe | — CpOK CIyKObI: > 12 yeT;
JOJITOCPOYHBIX (aBapuHBIX) OTKIIOYCHUAX. | — camopazpsaa: < 0,5% B mec.;
Hakornrenmu — 57€KTPOSHEPIHHM — MHTETpUpYyIOTCs ¢ TexHomormsmu BUD  n | _  ynenpnas kanmuranshas crommocts: <600...650 $/kBr-u.
TEXHOJIOTHSIMU TIOCTOSIHHOTO TOKa IMpHU IMepeAaue dJIEKTPOIHEPruu Ha Kiaccax
Hanpspkenus CH u HH.
Texuonorus obecreunBaeT ompeaeleHHe KoopauHaT Ha Tpacce JIDII ma | TOYHOCTH OMpEAETCHMSL:
OCHOBAHUM PACUETHON MOJENM JIMHUM U WH(pOpMalMK O mapameTpax nepexofnix | — i BJI - 1o ognoro mponera,
aBapUIHBIX PEKUMOB M TlapaMeTpax KBa3WMYCTAHOBHBIIMXCS mocieaBapuiiHeix | — i KJI - 1o oxHOrO M.
[epexon x mudpoBbIM )
PEXKUMOB. OMII nomkHa o0ecrieunBaTh:
AKTHBHO-3JIalITHBHBIM . .
ceTIM c Texnonorus npexycmarpusaet 3 dexruBnyto unrerpanuto cucremsl BACY TII | —  B0O3MOXHOCTH MOICPKKH SIUHON HH()OPMAIIMOHHONW MOICITH
PACTIPECIICHHOM Cucrembl omnpenenenus | [IC, a taxke B mnporpammuo-texHudeckue Kommuekchl IIIC ¢ mpumenenmem | cetm (CIM), onmparomeiics Ha TpeboBanus cranmapra I[EC
15 HHTCIICKTYaTh O MECT IIOBPEXK/IEHHS B CETH | CHHXPOHM3MPOBAHHBIX BEKTOPHBIX U3MEPEHUH U BOJIHOBOIO MpUHIMIA onpenenenus | 61970/1IEC61968;
CHCTEMO mecta nospexaenust JIDIL — BO3MOXKHOCTh HMHTErPALMM B €IMHYI0 HMH()OPMAIMOHHYIO
ABTOMATH3ALIN - BI/IpTyaJIbHa}I JIOKaJIu3amus HOBpG)K;[eHHI‘/'I OCYLIECTBIIACTCA COBMECTHBIM | CHUCTEMY  YIPAaBICHUSA yp()BHef/'I MOJICTAaHIINU (ACY TH),
S — IPUMEHEHUEM CIICIHAIM3UPOBaHHbIX Mozenel JIOII ¢ momMompio Beex NOCTYIHBIX | 31eKTPOCETEBOro paiioHa u snekrpuueckoii cetn (SCADA, OMS,
MCTOYHHUKOB, B TOM UHUCIIE: TapaMeTphbl pacueTHBIX Mozenel KoHTpoaupyemsix JIOII, | ADMS;
JAaHHBIC O TCKYIIHUX IMapaMETpax HOPMAJIbBHOI'0 pEeXKHMA, JAHHBIC O IEPECXOAHBIX —  BO3MOXXHOCTB I/IHq)OpMaHI/IOHHOFO BSaHMOHeﬁCTBHH C
IIpoIeccax B aBAPUHUHBIX PEKUMAX. cuctemamu WAMS/WACS/WAMPACS, PAC.
1. OGopynoBaHne aBTOMAaTU3HPOBAHHOTO AWCTAHIIMOHHOTO  YIIPABJICHHUS
Harpy3kou
DHepPronpUHUMAIOIINE yYCTPOUCTBA MOTPEOUTENsT OCHAMIAIOTCS 000pyaOBaHUEM
JUIS AUCTAHIIMOHHOTO YIpaBieHUs Harpy3koil. OOopymoBanue uepe3 wifi poyrep
MOJKITIOHACTCS K uH(MOpMaIMOHHON CHCTEME  arperaropa. K wunentudukaropy | CBs13b 110 emHOMY b poBOMY HETepdeiicy B ToM wucre: PLC,
yCTpOMCTBa TpHUBSI3aH HAa0Op OrpaHUYECHUN, OMNPENENIIEMbIX TEXHOJIOTUYECKUM Ethernet. RS 485. CAN. Wi-Fi. LPWAN:
IIPOLIECCOM TMOTPEOUTENS M YY4acTHEM B HEM DJHEPTONPMHHMMAIOLIETO YCTPOMCTBA \ ' : . ’
pon P ¥ vp p m yerp > | — HampshKeHUue dJeKTpuueckoit cetu - 10 0,4 kB;
HaxOoJAIErocst 1o ABJICHUEM: pa3rpy304YHbIl [HMAMA30H [0 MOIIHOCTH, IO
AU A YHpaBi pasrpy Avan H ’ — TOK OoTKJIto4eHus - 10 100 A,;
JUTUTETTLHOCTA HENMPEpPBIBHOW TMOJIHOM W/WIM YaCTHYHOW pasrpy3Kd, IO YacTOTe
H PASTPY30UHBIX IHKIIOB — TMOAKIIOYeHHEe K  OOOpYAOBAaHHIO C  HUCHOJb30BaHUEM
€peXOl K IH(POBLIM KiueHTcKHe  CepBHCH U ' . CTaH/JAPTHBIX CUJIOBBIX U KOMMYHUKAIIMOHHBIX UHTEP(ENCOB,;
aKTUBHO-aJalITUBHBIM HpI/I HeO6XOI[I/IMOCTI/I MMPOBCACHUS PA3SIPY3KU SHECPTOINMPHUHUMAIOIICTO YCTPOUCTBA o CRM:
CeTIM c | CHCTCMBL YUPABICHUS | cpyerena yrpaBieHHs arperatopa aBTOMATHICCKH YIAJICHHO YIIPaBIsieT Harpyskoii ¢ | TOAICPKKa byHKumH 1 CCpBHCOB ’
. pACTINETEICHHO OTHOIIICHUSMU C KJIUECHTAMU YIETOM YCTAHOBJICHHOTO HaBopa OrpaHHHeHHUl. — noaaepxka rexnosoruit [oT, IoE.
MHTETEKTYATbHOM (ympasrerue VnpapieHHe  BO3MOXKHO KAk B aBTOMATHYECKOM  (HEMOCPEICTBEHHO
CHCTEMOI dHepromoTpebeHuem/ynpa MH(POPMALMOHHONW CHCTEMOIl arperaropa), Tak M B Py4HOM (IIOJB30BAaTEIEM IO
ABTOMATH3AIIAN - BHCHH; 5 CHPOCOM | yoMmamte arperaTopa mocie MOATBEPIKACHHS TEXHOTOTHUECKOH BO3MOKHOCTH YJaCTHUSI
yIIpaBIeHus norpeduTenei) B aKT€ [IEHO3aBUCUMOT0 TIOTPEOICHHS) PEKUME.

2. [IporpammHoe obOecrieueHne (KJIMEHTCKHE CEPBUCHI) I YIIPABJICHHS
paclpeneNieHHbBIM — pa3Tpy304HbIM  pecypcoM  (ympaBlieHUE CIIPOCOM |
SHEPronoTpedIeHneM) Ha POSHUYHOM PBIHKE JJICKTPOIHEPTHUH.

[IporpaMmMHOe oOOecreueHnue TMO3BOJSET B AaBTOMATH3UPOBAHHOM PEXHME
YIPaBJIATH OONBIIMM HA0OPOM HArPy30K C pa3IUYHBIMH CBOHCTBAMHU YCTPOWCTB
noTpeOuTeNei, yyacTBYIOUIMX B MPOrpaMMe YIPABICHUS CIIPOCOM, TPH HACTYIUICHUU
OTIPENIEJICHHBIX YCJIOBHH C YYETOM pETYJIHMpPOBOYHOTO JHAIa30Ha 3JIEMECHTOB
000pyIOBaHUSI.

[lpy HacTyrUIeHUW COOBITHS, TPEOYIOIIEro YIpPaBJICHUS SHEPTONPUHUMAIOIIUMHI

— KumeHrt-cepBepHasi CepBHC—OpUEHTUPOBAHHAS apXUTEKTYpa,
MO3BOJIAIOINAS HCIIOJIB30BATh TOHKWE KIMEHTCKUE PEUICHUS H
pa3mermaTh cepBepHyro 4acth B Windows u Linux-mogo6Hom
OKPY)KEHHHM, B TOM uyucie ¢ wucnoiab3oBanueM 100%
BUPTyalIU3aluy,

—  peanmu3aius U3 <KOpoOKu»,

ceTeBasi IOCTYIMHOCTh KOHTPOJIUPYEMOT0 000pYAOBaHUS,
noanepxkka pynkuuii u cepsucoB CRM;

— noanepxka texnosoruii [oT, IoE, pacnpeneneHHoro peecrpa.




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
Nerrp. | TORHHHCCKHX CPEACT/ TEXHOJIOTIL B cOCTaBe Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTU Y TPAHUYHBIE YCIOBHS
YCTPOKUCTB/ cuctem/ HaIpaBJICHUs
9 110 €€ IPUMEHEHHUIO
TEXHOJIOTHI MHHOBALIMOHHOT'O Pa3BUTHS
ycTpoiicTBaMu moTpeduTenss (pasrpy3ka, BKIIOUEHHE, BBIKIIOYEHHE, IJIaBHOE
U3MEHEHHE MOIIHOCTH B 00e croponbl), [I0 B aBTOMarnuyeckoM pexume BHIOMpaeT
Ha0Op AIMEKTPOOOOPYIOBaHMS IJIsi 0OecTIieueHUs TPEOYEeMbIX MapaMeTPOB Pa3rPy3Ku U
OTNPABJISIET  YNPABJIAIOLIME CUTHAJIBI HA KOHTpoJulephl ympasiaeHus OIIY
notpeduTeneil, yuacTByIOIUX B 1IEHO3aBUCHMOM MOTPEOJICHUH, PACcIIOIOKEHHbIE Ha
KJIMEHTCKOM OOOpYAOBAaHUHM HHEPTONPUHUMAIOIINX YCTPOHCTB C YYETOM HX
TOTOBHOCTHU Pa3rpy3UTHCs, a TAK)KE TEXHOJIOTUUYECKUX MapaMeTpoB Kaxaoro u3 JIIY
noTpeOuTenei.
Jlns obecrieueHust JOCTOBEPHOTO yuyeTa (pakTa U BpEMEHH MOJIYUYeHHs CUTHala Ha
pas3rpy3Ky, BpeMeHH 1 00beMa peryInpoBaHus Harpy3KH, y4eTa IEHOBBIX ITapaMeTpoB
B KJIMEHTCKUX CEPBHCAX MPUMEHSIOTCS] TEXHOJIOTHH PacpeeIEeHHOTO peecTpa (B TOM
yuciue 6s10k-ueitH). [Ipu 3ToM moTpeduTens u arperarop B3auMoJICHCTBYIOT Ha OCHOBE
CMapT-KOHTPAKTa, ONpPEAESAIOIIEro IMPUHLHMIBI  pacyeToB 3a  y4yacTUE B
IICHO3aBUCUMOM NOTPEOJICHUH.
MynbpTHAreHTHBIM TPUHLIKIT OPTaHU3alMU U yIpaBieHUs (PyHKIHOHUPOBAHUEM
U Pa3BUTHEM CETH HAIpaBlieH Ha olecriedyeHne 3(p(PEKTUBHOTO UCIIONBb30BAHUS BCEX
pPecypcoB i HAJIEKHOTO, KadeCTBEHHOT0 M A(G()EKTUBHOTO SHEProCHAOKEHUS
noTpeOuTenei 3a cuer THOKOro B3auMOJICHCTBUS 3JIEMEHTOB U CUCTEM JICKTPUUIECKUX
ceTel Ha OCHOBE COBPEMEHHBIX TEXHOJOTMYECKHX CPEACTB M EIUHOH
MHTEIIEKTYaTbHONH CUCTEMBI YIIPABICHUS. — ABTOMaTHyYecKas MPUCIOCOOIAEMOCTh K YCJIOBUSM DPAaOOTHI
MybTHAreHTHBIE CUCTEMBI XapaKTEPU3YIOTCS TEM, UTO KaKIbli YHaCTHHK TaKoil | JHEPrOCHCTEMBI 3a CYeT OOMEHAa areHTOB [AHHBIMH O TEKYIIUX
CHCTEMBI YIpaBJICHUS MMEET areHTa ¢ HaOOpoM IeNiel U MPHOPUTETOB, 33JaHHBIX | 3HAYCHUAX PCKUMHBIX MAPAMETPOB, NaHHBIMU 00 HM3MEHEHMAX B
BIIAJIENBIIEM, KOTOPBI CAMOCTOSITENIbHO pearupyer Ha M3MEHEHHe cpejabl M | TOIOJOTHU CCTH, BOSHMKHOBEHUH aBapMIHBIX CUTYAIlMi B CETH;
B3aMMOJIEUCTBYET C APYTUMH areHTaMH Jjiss KOOPIMHAIMU JAEHCTBHI M COBMECTHOTO | —  BO3MOMHOCTb ~ MH(QOPMAallMOHHOTO  B3aUMOJCHCTBHSA B
MIPUHATHS PEIICHUH. nporokonax ['OCT P MOK 60870-5-104, MOK 61850-8.1, 9.2, B
JlaHHBIC TEXHOJOTMU MOTYT HCIOJIB30BAThCSA MO CICAYIOIIUM HAmpaBiCHHUSM: | TOM YHUCIE IPH pealu3alds B3aMMOJECHCTBUS C BHEIIHMMU
Tepexos K tudPOBHIM MOHHTOPHHT 1 JIHArHOCTHKA COCTOAHHS O?Opy,[[OBﬁHPIH u 96LGKTOB anextpocereBoro | cucremamu (ACY TII, ITA, CAY CKPM, APKT PIIH IIC, cucremsr
AKTUBHO-a/AlITHBHEIM XO35IUCTBA; ;[HarHochva MIOCJIEABAPUMHBIX CUTyallMd, BO3HUKAIOWIUX IIOCIIE ,I[I/IaFchTI/IKI/I ANIEKTPOTEXHUYECKOTO 000PYIOBaHUSA, USCADA.,
ceTaM c CHCTEMHBIX BOSMYLICHHH; CO3JIaHHE PaCHPENENCHHBIX CHCTEM YNPABICHAA JUIs YCTPOMCTBAa CHHXPOHU3UPOBAHHBIX BEKTOPHBIX U3MEPEHUH U 1IP.);
. pelIeHns 3a7a4 BOCCTAHOBJIEHUS 3JIEKTPUUYECKUX CUCTEM IIOCIIE aBapyuid, yIpaBJIeHUs | — Iepefadya JaHHbIX OT KOHTPOJIMPYEMOIO U YIPaBISIEMOIO
pacrnpeneneHHoN MynbTHareHTHbIE CHUCTEMBI .

17 HHTCIICKTYaTbHO S — PEXMMaMU aKTHBHBIX PacIpeNeTUTENBHBIX CCTEH. o0opyoBaHus C_HCMONB30BAHUEM U(GPOBBIX H3MEPUTENBHBIX
CHCTEMOI HaanMepv, BHE/IpEHHE OCHOBAHHOW Ha  MYJIbTHAareHTHOM TpUHIMIIE | MpeoOpa3oBarenell 1 KOHTPOJUIEPOB yrpasieHus u3 cocraa ACY
ABTOMATH3ALHH " ABTOMATHIECKOH CHCTEMBI YNPaBICHHA CPENCTBAMHA PEryTUPOBAHHs HANPDKEHAT M TIT; )

T PCaKTUBHOH MOIIHOCTBIO B JJICKTPHUYECKUX CETAX PEIIAcT 3aJayd MOAACp)KaHus | — oOecrieueHrne QyHKIIUNA OOHAPYKEHUS, aHAIN3a, PEarupOBaHUS

HOPMHUPOBAHHBIX YPOBHEH HAMPsKEHUSI U MUHUMH3AIMH TOTEPh aKTUBHOW MOIITHOCTH
B DJIGKTPUYIECKUX CETSIX MOCPEICTBOM:

- aBTOMAaTMYECKOM aJanTalMd M CaMOHACTPOMKH CHUCTEMBbl YIIPaBJICHUS
HANPSDKEHUEM U PEAKTUBHOM MOITHOCTBIO K U3MEHEHUIO CXEMHO-PEKUMHOM CUTYaITIN
(M3MEHeHHe cocTaBa, apaMeTpoOB HArpy3KHU U FeHepaluy, aBapyil B CETH, MOTOIHBIX
YCIIOBUH, pE3yJabTaTOB JMATHOCTUKUA OOOPYIOBAaHWS, TOAKIIOYCHUS HOBOTO
o0opymoBaHUsS K Ce€TH) 0€3 pPYYHOTO TEPENpPOCKTUPOBAHUS U OCYIIECTBICHHS
M3MEHEHU U HACTPOCK B CHCTEME yIIPaBJICHHUS,

- pacnpezenieHus: peakKTUBHOW MOIIHOCTH C YYE€TOM TEXHHYECKOI'O COCTOSIHHS
o0opy/loBaHUsT B TEKyIIEW CXEMHO-PEKUMHOW OOCTAaHOBKE ©  CTOMMOCTH
UCIIOJIb30BaHUsl 000pyI0BaHUSI.

MynbTHATEHTHBIE CUCTEMBl PEATH3YIOTCS B BUAE MHOTOYPOBHEBOW CHCTEMBI
YIPaBJICHUS] SHEPTOCUCTEMOM

n CaMOBOCCTaHOBJICHUA KOMITIOHEHTOB NN Y4aCTKOB
AIIEKTPUYECKON CETH;
— COOTBETCTBHE TpeOOBaHUSIM o nH(pOpMaITMOHHOM

0€30I1aCHOCTH B COOTBETCTBUU ¢ cucteMoit ceptudurannu PCTIK
Poccuy;

— TMOAJEpXKKa pPE3epBUPOBAHMS areHTOB, OOecHednBarouiast
paboToCOCOOHOCTh CUCTEMBI B CIy4ae 0TKa3a cepBepa, YCTPOHCTB
WJIN IPOTPAMMHOTO 00€CIIEUeHHMS.




Ne ..

HaunmenoBanue

TEXHUYECKHUX CPEICTB/

YCTPOKUCTB/ cuctem/
TEXHOJIOTUI

MNuanoBanmonHas
TEXHOJIOTHS B COCTaBE
HaIlpaBJICHUS
WHHOBAIIMOHHOTO Pa3BUTHS

OrnrcaHne TEXHOJIOTHI M HHHOBAITMOHHBIX PEIICHUN

Tpe6OBaHI/ISI K ImapaMeTpaM U XapaKTCPUCTHKaAM MHHOBAIIMOHHOM
TEXHOJIOTHHU U I'PAHUYHBIC YCIIOBUA
o €€ NpUMCHCHHIO

- ypoenb L[YC (ympaBnenue rpynmoit [IC: ompeznerneHne orpaHMYeHHA Ha
paboTy KOMITOHEHTOB HMXHHMX YPOBHEH, a Tak)Ke OCYIIECTBICHHE HAOMIOJCHUS 32
paboToil cucTeMbl C BO3MOKHOCTBIO IMEPEX0/a Ha LIEHTPaAM30BaHHOE YIIPaBJICHUE
KJIACTEPOM);

- yposens [1C (popmupoBanue napameTpoB padbot cucreM yrnpasienus Ha [1C);

- ypoBeHb 000py/nOBaHUS (HMKHHI YpOBEHb CHUCTEMBI YIPABJICHUS, KOTOPBIN
00pa3yloT areHThl U3MEPUTEIHHOIO0 OOOPYIAOBAHMS M IUArHOCTHYECKHE areHTHI -
pelaioT 33/1a4y HHPOPMHUPOBAHUS areHTOB 00Jiee BHICOKHX YPOBHEH).

18

[epexon x mudpoBbIM

AKTHBHO-3JIalITHBHBIM
CETAM
pacnpeneneHHon
UHTEJUIEKTyaJIbHON
CHUCTEMOM
aBTOMAaTHU3aINHU
YIPABJICHUS

C

TexHonornu
aoMa»

«yMHOTO

1. YMHoe »sHeprocOeperaromiee SHEProdHPEKTUBHOE HKOJIOTHYECKH YHCTOE
JIOMOCTPOEHHE

ObecneueHre KOM(POPTHBIX U 0€30IACHBIX YCIOBUM MTPOKUBAHKS TPAKIAH, PU
MUHUMU3ALAN  JICHEXKHBIX  PAcxXoJOB Ha  o0ecrieueHWe  dSHeprued s
3EKTPOCHAOKEHUS, OTOIJICHUS, KOHIUIIMOHUPOBAHUS, BEHTWIALNU, XOJIOAHOTO U
ropsiuero  BOJOCHAOKEHUs, BOJOOTBEICHMSA. TEXHOJOIHs  IperycMaTpUBAET
MPUMEHEHUE aBTOMATHU3MPOBAHHOW CHUCTEeMBbl ympaBieHus 3xaHuemM  (Building
Management System),
KOMOMHHPOBAaHHOE MCMOJIb30BaHUE LIEHTPAIIM30BAHHBIX U COOCTBEHHBIX UCTOYHHKOB
reHepauuu HHeprum (Bkmouas BUD); cucreM «akTHUBHBIN» MOTPEOUTEND;
MHOTO(YHKIIMOHAJIbHOE aBTOMATH3UPOBAHHOE YIPABIEHUE «YMHOM Harpy3koii»,
JUCTAaHIIMOHHBIA KOHTPOJIb 1 MOHHUTOPHHT 32 pabOTOil 371€MEHTOB BHYTPUIOMOBOM
BJIEKTPUYECKON CETH.

TexHoMOTrHUsI 00ECTICYNBAELT:

- CHMXEeHHE 3aBUCUMOCTH OT KOMITAaHUH-TIOCTaBIIMKOB AJIEKTPUYECTBA U TEILIa C
OIHOBPEMEHHBIM  WCIOJIb30BAHMEM  HOBEHWINIMX  TEXHOJNOTHH B  00JIacTH
SHEPTrOCOEPEIKCHHUS.

- Hcnonp3oBanue BO30OHOBISEMBIX HWCTOYHUKOB SHEPTrUU ISl OTOIUICHUS,
KOHAUIIMOHUPOBAHUS, BEHTUJISLINH, ropsiYero BOJIOCHA0KEHUs u
DIIEKTPOOOECTICUCHUSI.

- Mcnionp30BaHMe CUCTEM HCTIONB30BaHMS U HAKOIUICHHS BCEX BUIOB PECYPCOB.

- ABTOMAaTHYECKOE TOJJICpKAHNE MUKPOKJIMMATa B TIOMEIIEHUSIX B 3aBUCUMOCTHU
OT TIOTOJIHBIX YCIJIOBHIA.

- KoHTpons MakcuMalibHO BO3MOXHOTO 4YHCIIA TapaMeTpoB OOOpYAOBaHUSA,
nepepacnpeziesieHne YHepropecypcoB.

- Kommepueckuii u cratuctuyeckuid ydu€T BbIpaOOTaHHOW W MOTPEOICHHOM
SHEPTrUuu

- Bo3MOXHOCTH yHaN€HHOrO MOHHUTOPUHTAa W JOCTyNa K YIPaBICHUIO
WHXCHEPHBIMU CETSIMHU.

- Jlokanu3zanus aBapUiHbIX CUTYalUH.

- OTkiII04YeHHe HEMTPUOPUTETHBIX HArPy30K.

- BO3M0>KHOCTB BbIIa4M 3JIEKTPUUECKON SHEPTUH B SJHEPIOCUCTEMY.

— Illomnepxka OCHOBHBIX TPOTOKOJIOB M CHCTEM Iepenadyu
JIAHHBIX;

— ceTreBast JOCTYITHOCTh KOHTPOJIUPYEMOT0 000py10BaHMUS;

— noanepxka rexnosoruit [oT, IoE;

— BO3MOXKHOCTb MHTETpalM ¢ 0a3aMu JaHHBIX BTOPHYHBIX
cucteMm OCK;

— peanm3anus U3 «kopooku» no npunnuny Plug&Play.

2. Conneunsie anekTpoctannun (COC)

TexHonorus ocHoBaHa Ha MMPUMCHCHUHN COJIHCYHBIX rnaHeneu JJIA Bblpa6OTKI/I
AJIEKTPOIHEPTHU U ONTHMHU3AIIMH 3aTPaT Ha SJCKTPUIECCKYIO SHEPTHIO.

C3C cocTouT U3 CiaeayoIrux KOMIOHEHTOB:

- COJTHEUHBIE TTaHeNH (00eCTIeunBarOT MPeoOpa30BaHNEe CBETA B DIIEKTPOIHEPTHIO);

- KOHTpOJUIEp 3apsia 6arapeil (paBHIIbHBIN PEXUM 3apsa aKKyMYJIsSTOPOB);

- AKKyMYJISITOpPHBIE Oarape (HAKOIUIGHHWE SJICKTPOIHEPTHHM THEM W OTjAadya B

— PaboTa mapamienbHO ¢ CEThIO;

— paboTa B aBTOHOMHOM pEXHUME.

—  MTHOBEHHBIH NEpexo] B aBTOHOMHBIN PeXHUM padOTHI B cliyyae
CETEBBIX aBapuil.

—  BO3MOXHOCTh MOHUTOpPHUHIA MapaMeTpOB pabOThl YCTAaHOBKH,
APXUBHUPOBAHUSA U BU3YAJIbHO ITOHATHOTO BBIBOJAA NAHHBIX.




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
TEXHUYECKHUX CPENICTB/ TEXHOJIOTUS B COCTaBE . .
Ne r.m. . Onucanue TeXHOJIOTUI U MHHOBALMOHHBIX PEILICHUH TEXHOJIOTUHU U TPAaHUYHBIE YCIIOBUS
YCTPOKUCTB/ cuctem/ HaInpaBJICHUS
9 10 €€ MPUMEHEHHUIO
TEXHOJIOTUI MHHOBAIMOHHOTO PAa3BUTHUSA
BEUEpPHEE M HOUYHOE BPEMSI);
- HHBEpTOP (Mpeobpa3zoBaHKe MOCTOSHHOTO HanpsbkeHus B ~220 B, 50 I'm).
BapuaHThI HCTIOJIHEHUS: CTAIIMOHAPHO - TOPU30HTAIBHO, BEPTUKAIILHO, HAKIIOHHO
WY C UCTIOJIb30BAHUEM MTOBOPOTHOTO MEXaHU3Ma (Ha 0a3e aBTOMaTUYECKON CHCTEMBI,
cIesIei 3a M0JI0KEHUEM COJTHIIA).
OcnHoroe npumeHnenne B ICK - koMmeHcarusi COOCTBEHHBIX HYK]I IOJICTAHITUH.
3. ConHEYHBIH KOJIJIEKTOP _
— Pabota Ha HarpeB BOABI ISl TOPSIYETO BOJIOCHAOKECHUS,
TexHOoJOTHsI OCHOBaHA HA IPUMEHEHNUHU COJTHEYHBIX KOJJIEKTOPOB ISl BEIPAOOTKH .
o o — paboTa B COCTaBe CHUCTEMbI 110 AKKYMYJIHUPOBAHHUIO TEMJIOBOM
TEIUIOBOM HEPTUU U ONTUMH3ALMHU 3aTPAT HA XO3AHCTBEHHbBIE HYKbI. e .
o N . HEpPIHH;
ANBTEpHATUBHBIA WCTOYHMK TIOJIYYEHHUS TEIJIOBOM OSHEpruM 3a  Cuér p 5
. — paboTa B macMypHBIE JTHU.
UCIIOJIb30BAaHUS COJTHEYHON MHCOJSAIU paobo CMYPHBIC 1
4. BerporenepaTopsl
TexHOIOTUs MO3BOJAET ONTUMHU3UPOBATH 3aTPaThl HA JJEKTPO3Hepruio, B Tom | — Llupoknii nnanason paboTsr,
qucie Ha COOCTBEHHBIE HYX/IbI I[IC. | — npoYHOCTh KOHCTPYKLIMU IPU BETPOBBIX HArpy3Kax;
BeprukanbHblil BeTporeneparop npeoOpa3yeT KHHETUYECKOE IBUKEHHE BO3AYIIHBIX | — HaJIWYHWe CHCTEMBI aBTOMATH3HPOBAHHOTO YIIPABIICHUS;
MacC B MEXaHMYECKOE BpALIEHHE POTOPA - KPYTAIMHA MOMEHT 3JIEKTPUYECKOTO | —  MOEpsKKA TEXHOJIOIMH AUCTAHIMOHHOIO YIPABICHUS;
reHeparopa, OH 00J1afilaeT HU3KUM 3BYKOBBIM (DOHOM, HE TpeOyeT MPUHYAUTENbHBIX | —  KII/[ He Hike 60%.
MEXaHU3MOB IS 3aITyCKa.
5. TennoBbie HACOCHI
. — 3nauenue koddduuuenta mnpeodpasoBanuu sHeprun COP
TennoBoil Hacoc MO3BOJIAET UCMONB30BaTh IOCTOSHHYIO TIOJ0XKHUTEIbHYIO Sortee 4:
TEMIIEpaTypy 3€MJIM U TPYHTOBBIX BOJ IS OTOIJICHHS M MACCHBHOTO OXJIKICHUS ’ )
. —  CTaOWJIBHOCTH PabOTHI, PEMOHTOTIPUTOHOCTb;
noMa. OOecrieunBaeT ONTUMHU3ALMIO 3aTpaT HAa COOCTBEHHBIE M XO3SIMCTBEHHBIE
—  BO3MOXHOCTb paOOTHI B PEKUME OXJIAKICHHUS.
HYX/IbI.
— Hesbicokuii camopaspsa (3-10% B mec) ;
—  HEOOCTy)KHMBaeMOe/MAI000CTY’)KUBAEMOE HCTIOJTHEHHUE;
6. Hakonwurenu 3yekTposHepruu — OBICTpOE BOCCTAHOBIICHHE MOCJIE MOIHOTO Pa3psaa;
Hakonurens SHEPrUU MIO3BOJIIET OCYILECTBIIATh OecriepeboiiHoe | — oTcyTcTBUE d(deKTa maMaTu (He TpeOyeT MOTHOM pas3psaku
JIEKTPOCHAOXKEHUE B Cllydyae KPUTHUYECKOIO MAJCHHUSA, MOHMKEHHMS WM IOJHOIO | Mepes LUKIOM 3apsa);
OTCYTCTBHS HaNIPSKEHUs B CETU. IHTErpMpOBaHHBIE B MHKEHEPHYIO CUCTEMY OaTaped | — BO3MOXKHA DKCIUTyaTalMs B HIMPOKOM JUANa30HE TEMIIEPATyp
HAKaIJIMBAIOT JJIEKTPOSHEPTHUIO B MEPUOJ OTCYTCTBHMsA MHMKOBOW Harpy3ku wid npu | (ot -40°C +50°C);
HaJJMYUM BO BHEIIHEH CETH U OTAAKOT SHCPIUIO MpH HGO6XO,Z[I/IMOCTI/I. — aBTOMAaTruyeckas 6anchp1p0]3Ka 3JIEMEHTOB AE;
— nuxymposaHue - 10 ThIC. IUKIIOB 3apsi/pa3psan;
— KIIJI B nBOitHOM 1IMKJIE 3apsin/pa3psa - He meHee 90%.
CucremMa MOHHTOPHMHTA COCTOSHHUS BTOPHYHOTO 0OOpyHoBaHMs siBiasiercsi | — KIiMEHT-cepBepHas CepBHC—OPUEHTUPOBAHHAS aApPXUTEKTYpa,
OTIENBbHOM AaBTOMATU3WPOBAHHOM CHCTEMOW YIIPABICHHs, HWHTETPUPOBAHHONW B | IO3BOJISIONIAS HMCMOJIb30BaTh TOJICTHIC WM TOHKHE KIMEHTCKHE
[epexon x mudpoBbIM IPOILECCHI YIIPABJIEHHs BTOPHYHBIM 000pyIoBaHKeM (BKIIKOYas 000pyI0BaHKME CBA3W | DPELICHHMs M pasMenaTh cepBepHylo dacte B Windows u Linux-
AKTUBHO-a [l THBHBIM ¥ B 00IIIeM citydae - cepBepHoe 1 nHoe obopynoBanue UT-uHppacTpyKTypbi). NOJ0OHOM OKPYKEHMH, B TOM 4YHCJIE C Hcmonmb3oBanueM 100%
ceTsaM C | CHeTeMbL MOHITODHHIG Cucrema mpeznctaBisieT €000  COBOKYMHOCTh TEXHMYECKHX CpEACTB, | BHPTyallM3alluH,

19 pacrnpeneneHHon COCTOSHIS BTODIL ‘?HOFO o0ecrneynBaOIUX  JAUArHOCTMKY  COCTOSIHUSL ~ BTOPUYHOTO  OOOpYyJOBaHUs, | — MOAKIIOUEHHME K  OOOpYJOBAaHUIO C  HCIOJIb30BaHUEM
MHTEIIEKTYaIbHON 060 ,Z[OBaHI/IHp pa3mereHHoro Ha oobsekTax ICK, Bo Bpems ero paboThI. CTaHJAPTHBIX KOMMYHUKAIIMOHHBIX TPOTOK0JI0B (SNMP, Modbus;
CHCTEMOM Py Hannas ACY peamusyer (QyHKUMM TPOTHO3MPOBAHMSA, BBIABICHMA M | — BO3MOXHOCTH pasMelIeHHs COOCTBEHHOIO areHTa CHUCTEMBI
aBTOMaTH3alUU U COIPOBOXK/ICHUS NIPOLIECCOB BOCCTAHOBJIEHNSI HOPMAIBHOTO PEXKKMMA PabOThI JAHHOTO | MOHMTOPMHTA B NPOrPaMMHOM  Cpelie  KOHTPOIMPYEMOIO
YIIPaBJICHUS obopynoBaHus M oOecreuuBaeT cOop, 00pabOTKYy M XpaHEHHE HHPOpMALUH O | 00OPYIOBAHHS,

napamerpax (pyHKIIMOHUPOBaHHUS BTOPUYHOTO OOOpPYIOBaHMSA, BXOISIIETO B KOHTYP
MOHUTOPHHIA.

—  peanu3anus U3 «KOPOOKU» WM BO3MOXHOCTH peaju3aluu B
cucreMe CIM monenu.




HaumenoBanue HNuHoBanmonHas N
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
yCTPOMCTB/ cuctem/ HaTPaBIICHUS
9 10 €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
— cereBas JOCTYIMHOCTh KOHTPOJIUPYEMOTO 000PYyIOBAHUSI.
— Brimonnenue pacu€THbIX 3adad (pacdy€T PeKUMOB CETH U UX
MOJICTTMPOBAHUE TIPU PA3HBIX U3HAYAIBHBIX ITApaMeTpax) 1o BCEMY
0o0BeMy CeTH M0 HeoOXOIMMBIM KilaccaMm Hampsbkenust 6e3 100%
TeJIeMEXaHU3alMU BCEX Y3JI0B SHEPTOCETH;
—  BO3MOXHOCTh  WH(OPMAIMOHHOTO  B3aHMMOJCHCTBHUS B
nporokongax ['OCT P MDK 60870-5-101/103/104, B Tom umcie
PCS uHTerpanuio ¢ npounmu snemernramu ACTY (Bkmowas ACYD,
p - aBTOMATH3UPOBAHHAA CHCTEMa NPEIMKTUBHOTO MPOTHOSHPOBAHMA M | ournong kauectBa smextpodHeprid, ACY MOHHTODHHrA H
Mepexon K MudPOBHIM caMOOOYMeHHs s  YNpaBlCHHs M  MOHMTOPHHIA ONEKTPHMECKHX CCTeH  C | porpocrin SCADA CHCTEMSI:
ACTIpEeNEICHHON TeHepaleil, MPOTHO3WPOBAHWEM HArpy3KH, 3KOHOMHUYECKOU .
aKTUBHO-ananTuBHbIM | PCS (Power Control | PATTPEA pattie, — Tp P PY3KH, — mnoxnepxkka CIM moneny;
JTUCTIeTUepU3a[ii, aBTOMAaTHUYECKUM YIPABIEHUEM IEPETOKaMU U OTKIIIOUEHUSMU
CeTAM c | System). VYmpaBieHue wu . | — Peanmmzanus anropuTMOB MAIIMHHOTO OOYYEHHS.
. Harpy3ku. Peanusyercs Ha ocHOBe nporpaMMHoro kommiaekca ADMS (onepaTtuBHbII
20 pacnpeneeHHoi MOHHUTOPHHT ¢ N — HajguuMe 3apaHee pa3pabOTaHHBIX BEPOSITHBIX CIIEHApUEB
. . uH(pOpMalMOHHBIN yrpaBisomuii komrieke, OUYK). 9 -
MHTEIJIEKTYaJIbHOM ANEKTPUYECKUX ceTell ¢ .. | pa3BUTHS COOBITUI M MaTEeMaTHYECKUX MOJICICH ISl UX pacyera;
CHCTEMO ACTIDEENCHHO PCS wucmone3yer eauHyl0 MOAENb JAHHBIX MJISl IIECTH OCHOBHBIX ()YHKITUI:
ABTOMATHIALIHN " Ir)eHepauHeﬁ CHCTEMa YIpABICHHS MOIMHOCTBIO, YIPAaBICHWS IMepeqadeil odleKTposHeprum, | DOSMOKHOCTR HHICTpALMM € HIHPOKERI?CHPOCTpaHeHHHMH
DARICHIS p JTUCTIETUYEPCKOTO YIIpaBJICHUS M cOOpa JaHHBIX, YIPABICHUS paclpeaciuTeIbHON HHQOPMALHOHHBIMHU CHCTeMSI\;I;I; BIITIOHAs HIEHCI:GCMBI;;;PCI)CTGEE
> « »
ynp CETBIO, YIPABJICHHS ABAPMIHBIME OTKIIOUCHHSMH M PEryJIHpOBaHHS MOTpebaenms | 25roMaThsalin r{pouech (Hanpumep, ’
AIIEKTPOIHEPTUH. «ABapUIHOCTB);
—  KJIMEHT-CepBepHas apXUTEKTypa, MO3BOJISIONIAs UCIOIb30BaTh
CEPBEPHYIO YaCTh ¢ ucnoiab3oBanuem 100% BupTyanuzanuuy,
— apXWTEKTypHas peanu3anusi MOPOrpaMMHOTO  KOMILIEKCa,
obecrieunBarorias (GYHKIIMOHUPOBAHUE ABTOHOMHOTO
MPOrPaMMHOTO KOMILIEKCa ¢ 0a30BBIMH (DYHKIIUSMHU YIIPABICHUS
OMEpaTUBHBIMU  TEPEKIIOYCHUSIMH B 30HE  OIEPaIlOHHOM
OTBETCTBEHHOCTH JTUCIIETUYEPCKOTO MYHKTA.
Cucrema ympaBieHHs] pacHpelelIeHHBIMH HEpPropecypcaMmu - 3TO OOJavHas
wiatopmMa, KOTOpas IMO3BOJSET YIPABIATh T'MOKOCTHIO HHEPromoTpeOIeCHHUs B
[Tepexon k mUGPOBBIM MUKpoOceTsx ¢ pacnpenencHHbiMu uctounnkamu (DER). IocraBnsieTcss kak Momyib
akTuBHO-ananTuBHpiM | DERM Distr.  Ener nporpamMmmHoro komiiekca ADMS.
a ( gy | nporp — Jlmama3on momtHoctH cetr ot 50 kBT 10 20 MBT;
CeTsIM ¢ | Resources Mngmt). [TnaTtdhopma wmcmonb3yeT NMpeAUMKTUBHBIC (IIPEACKa3aTeNbHbBIE) aITOPUTMBI IS
. . — JIOCTYN K YIPaBJICHHUIO HUCTOYHUKAMHU DIIEKTPOIHEPTHUU B
21 pacnpeneeHHoi MonenupoBaHue, MPOTHO3MPOBAHUS, KOTJIa KOHEYHBIH KIMEHT OJKCH MPOU3BOIUTH, XPAHHUTH WIIU CHIME DEATEHONO BOEMEHI
MHTEIJIEKTyaJIbHOM MOHUTOPHMHT, TPOTHO3 U | MOTPeOsATh SHEpTHIO ¢ moMotisio DER. P P g 0% ' 5
CUCTEMOM KOHTPOJb pacIlpelIeIeHHBIX BcnomoratenbHbIe MPOrpaMMBI ITAKeTa, UMesl JOCTYT K 3TOU Tuiaropme, MOTyT TOKPBITHC 10 o TOTPCOJICHUA 3a  CUCT SHCPIMM  OT
aBTOMAaTHU3ALNH U | DHEpropecypcoB AHAIIM3UPOBATH NAHHBIC W BBIIOJIHITH MPOTHO3BI O MOTPEONCHNH, Mpon3BojcTBe 1 | o PTCPHATHBHBIX HCTOUHHKOB.
yIpaBICHUS XPaHEHUU SHEPTUU MOTpeOUTENEeM, YTOOBI 00ECIIEUUTh HAJIC)KHOCTh, JKOHOMUYHOCTh

CETU U OINTHUMH3AIHUIO €€ PEIKHUMOB (1)YHKHI/IOHI/IpOBaHI/I5[ 3a CUCT HCIIOJIb30BaHUA
PACTIpCACIICHHBIX CUCTCM I'CHCPAIIMN, XPAHCHHUA M HAKOIIJICHUSA SHCPIrUH.




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOKUCTB/ cuctem/ HaIpaBJICHUs 110 66 HbIMEHOHIIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS p
JlanHast TexXHOJOTHS TIO3BOJIIET AaBTOMATU3MPOBATh COOp TEXHUYECKOM
uHpOpMALUK U MPOBEACHUE O00CIIEIOBaHUS BO3AYIIHBIX JHHUN 3JIEKTpOIEpeadu ¢
HCIIOJIb30BAHNEM WHHOBAIIMOHHBIX MOOMIBHBIX TexHomornii: BITJIA u mMoOuipHBIE
IUTAaHIIETHBIE KOMITBIOTEPHI.
1. B nepBoM BapuanTe a1 cOopa nHPopManuu npumMeHsercs adpoporocreMKa B
BUAMMOM, yinbTpaduoneroBom, WK-nmanasone, wW/wim BO3IYIIHOE Ja3epHOE
ckaaupoBanue (LIDAR).
Kommekcel Ha ocHoBe BITJIA mo3BosisiioT B 1000€ BpeMsi CyTOK OOHAPYKHUBATh
(bakThl HECAaHKIMOHWPOBAHHON MAESTENbHOCTH, IMPOBEPATh COCTOSHUE OTIENbHBIX
snemMeHToB BJI (B TOM umcie MpPOBONOB MU OINOP), CTPET MPOBECOB U MPOCEK BJ}, —  K/MeHT-cepBepHas CepBHC—OPHEHTHPOBAHHAS ApPXHTEKTYPA,
OLEHMBATE  TOJIONIEN000pa3oBaHKe, — ymepd —mocie  HEWTaTHBIX  CHTYAWHH, | oponaiomas HCMONB30BATD TONCTBIC MIM TOHKHE KIMCHTCKHE
npopabaTeiBaTh BapUaHTHI TMPOKJIAAKH HOBBIX MapmipyToB BJI, KOHTpoibh pabOThHI pellienns W pa3sMeIaTh cepBepHyio uact B Windows u Linux-
PEMOHTOB, pe3yJbTaTOB YUCTKU TIPOCEK, CTPOUTENHCTBA IHEPrOOOBEKTOB. MONOGHOM OKDYKEHWH, B TOM wHCie ¢ ucrmombiosanmem 100%
ABTOMAaTU3UPOBAaHHBIE TexHOIOTHsI TO3BOJISET BHIMOIHATH MOMCK MOTEHIUAIBHO onacHbIX 1711 BJI 00bekToB BUPTYATH3AIHIL
o o o o )
[Tepexon } K | CHCTEMBI cbopa U | B OXpaHHOU 30HE U ONIEPATHBHBIN (aBapUiiHBIN) TOUCK 00pbIBOB BJI. _  ucnonbsosatue CIM — Moel:
KOMILIEKCHOU 00paboTku HH(pOpMALMU O B cucreme mnpemycMoTpeHa aBTOMaTH3MpOBaHHas o00paboTka M aHAIU3
— Bo3MoxHOcTh uHTerpauuu ¢ CAIIP u xoprnopaTuBHBIMH U
s¢dexTuBHOCTH COCTOSIHUM AJICKTPUYECKHUX | MOJYYEHHBIX JIaHHBIX C TPUMEHEHHEM CHEIUAIU3HUPOBAHHOTO IMPOTPAMMHOIO
22 TEXHOJIOTHYECKUMU WH(pOpPMAITMOHHBIMHU CHUCTEMaMHU

OM3HEC-TIPOIIECCOB U
aBTOMATHU3AI[MH CUCTEM
YIIPABJICHUS

CeTel ¢ MCIOJIb30BaHHUEM
OCCIUIOTHBIX JIETATENbHBIX
annapaTOB N TIINIAHIIICTHBIX
KOMITHIOTEPOB

obecrieueHusl.

2.006cnenoBaHle ¢ NPUMEHEHHMEM IUIAHIIETHBIX KOMIIBIOTEPOB BBIMOJIHIETCS
HKCIUTYyaTaI[MOHHBIM TIEPCOHAIOM TP 00X0JaX M/UIU BBIIOJHEHNUHU paboT Ha BJL

JlaHHas cuctema obecreynBaeT (OTO U BHJCO ChEMKY, MOIY4YEHUE IaHHBIX
npocTpaHcTBeHHBIX KoopauHaT B ¢opmare GPS umu ['NIOHACC, aBromarusupyet
BBOJl JAHHBIX, NPEABAPUTEIbHBIN aHalIW3, XpaHEHHE W Iepefady AaHHbIX B
aBTOMATH3UPOBAHHYI0  CHUCTEMY, UYTO TIIO3BOJIIET  CYLIECTBEHHO  IIOBBICUTH
IIPOM3BOUTENBHOCTh TPYa JMHEHHBIX OpHUra.

3. MHdopmanmoHHO-aHATUTUYECKAsT YacTh CHUCTEMBI BBITOJHIET (DYHKIIHUIO
CHCTEMaTH3allUd M XPAaHEHUS TMPOCKTHOW, TEXHMYECKOM M HKCIUTyaTallHOHHOMN
uHpopmanuu o BJI, paboTaer B perkxrMe KOHCYJIbTaHTa M CIPAaBOYHHUKA, B TOM YHCIIE
OKa3bIBaeT MOMOIb B MIPUHATUHU YIPABICHYECKUX PEIIEHUH, 3a CUET ONEepaTUBHOIO
JIOCTYTIA K TIOJTHON ¥ TOYHOU MH(POPMALIUU O TEXHUUYECKOM COCTOSIHUU 000pyJOBaHUS
BJI.

IO wmoxer oOecnieunBaTh aBTOMATHYECKyI0 00paOOTKYy pe3yiabTaToB
o0ciieZloBaHUIl, a TakKe MX aBTOMATUYECKMH aHAIM3 C BBISBICHUEM JE(EKTOB,
HEIUTATHBIX CUTYallui H T.I1.

GIS/ERP/OMS/DMS;

—  T000BEKTHOE KOJUPOBAHUE T'€0/Ie3NYECKUX TOUEK;

— Tonorpaduueckuii miuan macmrados 1:1000 u menpye;

— uu¢poBoil OpTOOTONIAH aNropuTMa HIEHTH(PUKALUU - HE
menee 99%;

— BO3MOXKHOCTb IIeperadu
pearbHOr0 BpeMEHH.

BHJICOM300PAKECHU B  PEKUME




HaumenoBanue HNuHoBanmonHas o
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
yCTPOMCTB/ cuctem/ HaTPaBIICHUS
9 10 €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
MexceTeBble SKpaHBI
YPOBHSA MIPOMBIILUIEHHON
CeTH, peanuzyronue
GyHKIMH ~ KOHTpPOISL U
bunpTparun
IIPOMBIIITIEHHBIX IMpumenenre MO TIC Ha dusndeckoii rpanuiie (rmepumerpe) HHGOpMaoHHOW | — B pacmpenenuTenpHbIX ceTsX HEOOXOAUMO 00ECHEUUTH BpeMs
MIPOTOKOJIOB nepenayn | KHPPaCTPYKTYphl MPOMBIIIJICHHOTO O0BEKTa JJIGKTPOIHEPTCTUKH MM MEXKIY | JOCTaBKH OTK/IIOYAIOIIEr0 CUTHAjJa B paMKax MOJIyIepUuona
nanubix (Modbus, Profibus, | ¢pu3uyeckumu rpaHHIaMH CETMEHTOB HMH(OPMAIMOHHO-TEICKOMMYHHKAIMOHHOM | NPOMBIIITIEHHON 4acToThl (10 MC), B MarucTpajipHbIX CETAX - 3a
CAN, HART, Industrial | cetu 00bekTa 3JICKTPOIHEPTETUKH IIO3BOJIIET C TOMOIIBIO OJHOTO YCTPOMCTBAa | BPEMs, HE MPEBBILIAIOIIEE YETBEPTh IEPHUOAA IPOMBIIUICHHON
Iepexox < Ethernet u (wiaM) wWHBIC | OPraHU30BaTh TETEPOTCHHYIO Cpely cOOpa W Mepenaddl IOTOKOB Pa3sHOPOAHOM | YacTOTHI (4 Mc);
KOI\IZ ULeKCHOG IIPOTOKOJIBI) B | UH(OpMaIIHH. — mpomnyckHas crnocooHocts MD IIC B pexxume QuibTparuu
s bexTHBHOCTH COOTBETCTBHH C 33JJaHHBIMU JlaHHasT TEXHOJIOTUS TPUMEHSETCS B aBTOMATU3MPOBAHHBIX CHUCTEMAX | MPOMBINUICHHBIX MPOTOKOJIOB TepeJadyd JaHHBIX  JOJDKHA
23 GH3HEC-TIPOLIECCOB K IpaBUIAMHU  MPOXOISIIUX | YIpaBIeHUs A KUOEp3aluThl U KOHTPOJS 3a COCTOSHUEM PA3IMYHBIX Y3JI0OB M | 00eCIeYrBaTh HCKIIOYUTEIHHO HU3KUH YPOBEHB 3a1epKKu (10 2-3
aBTOMaTI/II;aHI/II/I ccren | 16P3 HUX | MEXaHU3MOB, a TAaKXKE C LENbI0 IIOJIy4EHUS TEJIECUTHAIM3aLUU OT KOHTPOJIBHO- | MHKPOCEKYH]I) TOCTaBKH CETEBBIX MMAKETOB,;
OABICHIS MH(POPMALMOHHBIX TIOTOKOB | M3MEPUTENBHBIX MPUOOPOB C OJHOBPEMEHHOM BO3MOXKHOCTBIO 0OecneueHus foctyna | — MD [IC nomkeH KOMILIEKTOBAThCS MHHHMYM TpPEMS TUIIAMH
yrip U HCIOJB3YCMBIM B MLCIAX | K KOPIIOPATHBHBIM I/IH(bOpMaL[I/IOHHBIM CUCTEMaM. IpoLEeCCOPOB, OCHOBAHHBIX Ha HHTETPAJIbHBIX cxeMax
obecrieueHus 3aIHATHI Komnonentst 3amutel MO TIC nocienoBaTenbHo aHaIM3UPYIOT MPOXOAAMIMM | cnenuansHoro HasHauenus (ASIC, application-specific integrated
(HekpuUnTOrpapUUECKUMH uepe3 ycrporctBo Tpapuk. I[locine ¢unbTpamum Ha BEIXOJE OCTAETCA TOIBKO | circuit): ceTesoii mporeccop (Network Processor, NP), KOHTEHTHBII
MeToamMK) MHGOpMaluM B | MHPOPMALMOHHBIA MOTOK, KOTOPBIA paspelieH MoJUTUKaMu 0€30macHOCTH Kaxaoro | mpoueccop (Content Processor, CP), mpoueccop 6e30macHOCTH
CEeTMEHTE YPOBHS CUCTEMBI. (Security Processor, SP).
ABTOMATU3UPOBAHHOMN
CUCTEMBI yIpaBIeHUS
TEXHOJIOTUYECKUMHU Wi
MIPOU3BOICTBEHHBIMHU
npoleccaMu
— Bo3moxHocTh  mepenaun  BUAeopsna,  OMOMETPUYECKUX
WuTennexryanbHble CHUCTEMBI I/IH)KeHepHO-Te)6(HI/I‘IeCKI/IX CPENICTB OXPAHBI C |y yoprydikatopos, Kampos «rpesori» o LAN, WLAN, WAN:
HHTemIeKTyanbHbIE MPUMCHEHHEM MHTCIUICKTYANbHEIX KaMEp BUJCOHAGMIONCHMA MPUMEHAOTCA MWL | roypoers afropiT™a MISHTHOMKAIMH HADYIICHHHA OXDAHHEIX
CUCTEMBI UHKCHEPHO- a]gTOMaTI/ISaHI/II/I MIPOLIECCOB BI)ISII_]I3J'ICHI/ISI MPOTUBONPABHBIX JEHCTBHIA Tpe(”i“)I)I/IX ML HA | 300 oGhrTaii 6e30macHoCTH He MeHee 99%:
00BEKTaX MEKTPOIHEPTETHKHU. [[03BOJISET ONTUMUZUPOBATD 3aTPAThl HA PUBUUYECK
TEXHTICCKHUX cpencts P p P p YOI kauecTBoO BHJICOPsIIa TOJDKHO OBITH He Huke 720p, 25 FPS;
OXpaHbl C TNpPHMMEHEHHEM | OXpaHy, a TaKXKe OOECIeUnTh BHUICOKOHTPOIb pPabOTHI ONEPATHBHBIX OpuUras,
— Qs BUJIEOKaMep, KOHTPOJUPYIOUIMX TMEepUMEeTp,  AOKHO
UHTEIUIEKTYaJIbHBIX ~ KaMep | BU3yallbHYIO JMaTHOCTHUKY CHJIOBOIO 000pYI0BaHHA H T.J. .
obecreunBaThCsi MUHUMalIbHOE pasznuuenue netanei (MPJl) mo P
[Tepexon K | BUICOHAOTIOICHMS, TexHosorus Mo3BOJISIET peanu30BaTh CIEAYIONINE CLICHApUU TPUMEHEHUS:
. . o 78.36.008-99 mo ropuzontanu He MeHee 15 (pyHKIMOHANIBHAS
KOMIUIEKCHOM AHATU3UPYIOIUX - OTCIIeKMBAHUE MEPEMENICHUN JIHII TT0 OOBEKTY C MPOBEPKON MPABOMOYHOCTH 38118 (paSTHICHHE):
24 ¢ dexTuBHOCTH 00CTaHOBKY B KaJpe | | HAXOXJECHHs IEPCOHANIA B KOHKPETHOM IIOMEIIEHHH C IIPUBA3KOH KO BPEMEHH CYTOK; A P ’
- i BUJICOKaME KOHTPOJIH 170'¢ MecTa
6H3H€C-Hp0HeCCOB U | HUMCIOIIIUX BCTPOCHHYIO - I/Il[eHTI/I(bI/IKaI_[I/IH nepcoHalia 1mo Jmumy, A A P, p PYIOIL
AHKIIMOHUPOBAHHOT MPOHUKHOBEHUS HA  TEPPUTOPHU
ABTOMAaTHU3alnKu CUCTCM | CUCTEMY MIPUHATHS - uaeHTUUKALKS aBTOTPAHCTIOPTa ISl YIPOILISHUSI TOMMYCKa Ha OOBEKTHI; CaHKLHOHMPO oro po OBC CPPHUTOPHIO
o N MOJACTAHIIMK JIOJDKHO oOecrieunBatbest MPJI He MeHee aByX
yIpaBICHUS peleHuit 0 HAIMYUHU - aBTOpHM3allUs <O JIMLY» B OIEPALMOHHON CHUCTEME WM KOpPIOPAaTUBHOM )
. HKIIMOHAJIbHAS 3a/1a4a «UACHTU(DHUKAIISIY);
COOBITHIA, TpeOyronux | MPUIOKEHUH, ONTUMH3ALUSA OM3HEC-TIPOLIECCOB, CBA3AHHBIX C 3alIPOCOM IA0JOHHBIX (ynxn 06 3al e v(b 1t
. - s MEYCHUS TPUEMIIEMON CK TU TIPUHATHS PELICHUS
BHUMaHHUA  omeparopa U | AOKYMCHTOB; 6 JuLA obectie ve PHEMIICMOU CKOPOC P pette
HPHHATHUS peleHus - cBepka (OTO B MacmopTe C JUIOM MOCETUTENS JJIs aBTOMAaTU3alluu Ou3Hec- P;OMBeTqueCKHH ICHTH(UKATOP HE 0IDKEH MPEBLILIATE pasMepa
YeJIOBEKOM MPOIECCOB B3aMMOJICUCTBUSI KJIMEHTa C CceTeBOM opranuzauuet B LleHTpax B 2 Kb,

00CTyXKMBaHUS KITHMEHTOB (IUCTAHIIMOHHBIM BBOJHBIA MHCTPYKTAXK, MOAa4Ya 3aBOK U
noJjiyueHue HHPOPMAIUH O XOJI€ TEXHOJIOTUUYECKOTO MPUCOSANHEHUS U T.11.).

— TOYHOCTh AITOpPUTMa paclo3HaBaHWs JHIl He MeHee 96%.
[Touck mo 6a3e OMOMETPUUECKUX UACHTH(UKATOPOB JIHUI[ JTOJDKEH
3aHMMaTh MeHee yeM (,5 CeKyH/IbI.




HaumenoBanue HNuHoBanmonHas o
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTABE . o
Ne .. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTU Y TPAHUYHBIE YCIOBHS
yCTPOMCTB/ cuctem/ HarpaBJIeHUs
9 10 €€ MPUMEHEHHIO
TEXHOJIOTHI MHHOBALIMOHHOT'O Pa3BUTHS
UucneHHbld MPOTHO3 MOTOAbl HCIONB3YET KOMIBIOTEPHYID MAaTE€MaTHYECKYIO
Mozielnh aTtMocepsl sl COCTaBJICHUS TPOTHO3a moroisl. [IpeacraBnser coboit
3aMKH cucteMy au((depeHINaTbHbIX YPABHEHWH ONMUCHIBAIOIIUX COCTOSIHHUE
a OC(}II)Tey}O (ypa ye He(b(b p )Klé . aype e Hepas ocm aprenme | Bo3MOXHOCTE  MHTErpaid € KOPIOPAaTUBHBIMH U
™ bl BHEHU BIDKEHU BHEHUE H BIBHOCTH BHEHU
IIepexon K p yp A > P pasp > IP TEXHOJIOTHYECKUMHU MH(POpMannoHHbIMUA cucTtemamu: ERP, OMS,
COMILICKCHOI MonuTopuHT u | coctosiHUS U T.A.). [IporHo3mpoBaHue OMacHBIX SBJICHHUN MOTOJABI peanu3yercs Ha DMS/-
MpPEeIMKTUBHAS ~ aHAIWTHUKA | OCHOBE Me3omacimradHoi uuciaenHod woxenu COSMO-RU, ¢ mnpumeHenunem ’
3¢ (HeKTUBHOCTH . N —  BO3MOXHOCTh MHTETPAIIUHU C CYIIECTBYIOIMMHU Oa3aMH JIaHHBIX
25 GH3HEC-TIPOLECCOB M MOrOJHBIX YCIIOBHM, B TOM | BBIYMCIMTENBHBIX MOIIHOCTEN [ napomerientpa POD. SCK:
aBTOMaTI/II;aI_II/II/I cicrer | TCI€  TIPOTHO3HPOBAHNC [IporHo3upoBaHue OMACHBIX SBICHHHA MOroAbl Ha 0aze Me3omaciuTaOHOM '
. — KIMEHT-CEpPBEpHAasl apXUTEKTypa, MO3BOJISIONIAsl UCTIOIb30BATh
- roJ10JIe1000pa30BaHMs yucnenHo monenu WREF. CHT-CCPBEP PXUTCKTYpa, TIO3BOJIAIOIL CHOJIB30
ynp Cucrema MOXeT OBITh pa3BepHyTa Ha BBIYHCIUTENBHBIX MOIIHOCTIX [IAO TOJICTBIC HITH TOHT(I;ISO/KHHCHTH 1 pasMCILATh CCPBCPHYIO HACTE €
HCIIOJIb30BaHUEM BUPTYyaJIU3aIUH.
«POCCETI. CIIOJIB30 e 0 BUpTyaJn3ar
WRF npumeHnsiercs, B TOM 4uciie, 1Jisl IPOBEICHUS YUCIEHHOIO MOAEIUPOBAHUHI
oOnenenenns BJI.
CIM-mopenb npuMeHsieTcs B KauecTBE 00001IatoIeii MO 1M TaHHBIX OMTUCAHHIA
00BEKTOB AJEKTPUUECKON CETH I MHTETpallud Pa3HOPOJHBIX CHUCTEM YMpPaBICHUS
(SCADA, ACYD, ACY TII, EMS, DMS, GIS u np.) u opranu3anuu 00OMeHa TaHHBIMH
MEXy HUMH.
ApXuUTeKTypa UHTErpauroHHoi matgopmel CIM-Monenu CTpouTcs Ha OCHOBE
MHTETPAI[MOHHOM IIMHBI OOMEHa JaHHBIMH, OOeCNeuMBAIONIeH CHUHXPOHMU3AINIO
obmieit mHpOpPMAIIMOHHONW MOJENH, OOMEH PETPOCHEKTUBHBIMU W ONEPATUBHBIMHU
[lepexon K AHAJIOTOBBIMM U IUCKPETHBIMU U3MEPEHUSIMH, A TAKKE PETJIAMEHTOB B3aMMOICHCTBHS
KOMIUIEKCHOM Cosnanne MOTeNH cetn B ME¥XK1y TOJACUCTEMAMM. — Tlognepxka cranmapra MOK (CIM IEC 61970/61968),
3¢ (eKTUBHOCTH WnTerpanumonnas muatgopma CIM-Monenu obecrieunBaer: —  KIHMEHT-CEpBEpHAas apXUTEKTypa, [I03BOJIAIONIAs UCIIOIb30BaTh
26 COOTBETCTBUM C €INHBIM

OM3HEC-TIPOIIECCOB U
aBTOMATHU3AIMH CHCTEM
YIIPABJICHUS

CTaHJIapTOM JAaHHBIX

- BCACHUA CIAUHOI'O XpaHWJIHINA CTATHYCCKUX W AWUHAMHYCCKUX HOAHHBIX O
TEXHOJIOTHYECKOM TIpoliecce H O0OpYIOBaHWU IPOW3BOJICTBA, TMepefadyd |
pacmpeneNeHus MIEKTPOIHEPTHH;

- TPEJOCTABIICHUS BCEM IPHIOKECHUSM/CHCTEMaM YIPABJICHUS HCXOIHBIX
JIAHHBIX, 4 TAKXKE YCIJIYT 10 XPAHCHUIO PACYETHBIX U IPYTUX BUJIOB JaHHBIX U3 €IUHOIO
YHU(DUIIMPOBAHHOTO CIIeUPHUITMPOBAaHHOTO HHTEpdeiica,;

- MOAKIIIOYCHUA CYIICCTBYIOIIUX W BHOBBb paBpaGaTBIBaGMBIX TEXHOJIOTHUYECCKUX
MPUIOKEHUN K MHTETPAIMOHHON T1aTdopme 11t 0OMEeHa JaHHBIMU MEXy COOOM, B
TOM YHCIIE MEXAY IPWIOKEHUAMH pa3IMYHBbIX IIPOU3BOAMUTEIICH IPOrPaMMHBIX
KOMIIJICKCOB.

TOJICTBIE WJIM TOHKHE KJIMEHTBl U pa3MellaTh CEPBEPHYIO 4YacTb C
ucnoiabszoBanueM 100% BupTyanuzanuu.




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOKUCTB/ cuctem/ HaInpaBJICHUS 110 66 HbIMEHOHIIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS p
— Opraam3anmuss  UHGOPMAIIMOHHOTO  B3aWMOJCWCTBHUS B
nporokosax MOK I'OCT P MBK 60870-5-101/103/104 u M3K
61850;
SCADA - enunas uHpOpMalMOHHAs CHCTEMa YPOBHS SHEPreTUYECKOTro
— mnoxaaepxka CIM monenu.
0o0BbeKTa, JUCIETYEPCKOTO IMyHKTAa W/WIM  LEHTpa  YIpaBICHUS  CETSAMH,
o —  BO3MOXHOCTb ITOJIKIIIOYEHUS YHACTIEIOBAHHOTO 000PY10BaHHS
oOecrieunBarOIIasi BBINOJHEHUE (YHKIHWA JUCTAHIIMOHHOTO MOHHUTOPHHTA U
TEJIEMEXaHUKH, HE TMOIJCPKUBAIOIIETO OTKPBITBIE IPOTOKOJIBI
JUCTIETYEPCKOTO ympaBieHuss 3Heprooobekramu. SCADA-cucTeMbl NPUMEHSIOTCS
NyTeM HaluCaHWsl OTAEIbHBIX aJalTepoB JMJisi OpraHu3aliu
JUI aBTOMATH3allMM IMPOIecCOB cOopa M OTOOpakeHUsT MHPOPMALUU O COCTOSHUU ]
[lepexon K UH(POPMALIMOHHOTO 0OMEHa,;
. MEPBUYHOTO 000PYI0BaHUS SJIEKTPOCETEBOTO KOMILIEKCA. i
KOMILIEKCHOM . — BO3MOXKHOCTh pacuéTa M MOCJEIYIOIIEr0 HCIIOIb30BAHUS
Cucremsl cbopa U SCADA BrInonHseT crneaytomue GyHKINN: .
s} dexTBHOCTH , HEJOCTAIOIMX [ApAMETPOB PEXHMMA DIEKTPUYECKONM CEeTH ¢
27 oToOpakeHus: UHGOPMAITII - BEJICHHE PEKUMA CETH; .
OM3HEC-TIPOLIECCOB U . UCTIONIb30BAaHUEM TMOCTYMAIOMIe WHQOpPMAIIMK TI0 3aJaHHBIM
(SCADA) - 00paboTka, XpaHeHHe, apXUBUPOBAHUE U OTOOpPAKEHUE TEIEMETPUYECKON U
ABTOMATU3AIMH CUCTEM . . pacueTHbIM (opmynam (Hampumep, MrHOBEHHass MOIIHOCThH IO
TEXHOJOTHYECKON MH(pOpMAIIIH;
yIpaBICHUS TEKYIIMM 3HAUCHUSM HAPSHKEHUS U TOKA),
- HaBUTaIMs U 1epexo]l K rpapudeckuM n3odpaxenusm cxemsl [IC/PIT/TII Bcex
KJIACCOB HAMPSIKEHHIT (IPH HAMYNHI TAKHX 0OBEKTOB B KOHTYPE yIIPaBJIcHHs), HA TTan | < 1ACHT-CCPBCPHAA apXUTCKTypa, TIO3BOJIAIOIAA HCHOIb30BATE
MECTHOCTH ¢ 0TOGpaKerueM BBoa otpedutens, KJI, TIL, PIL. TOJICTBIE WJIM TOHKHE KJIMEHTHl U pa3MenlaTh CEpBEPHYIO HacThb C
ucnonb3zoBanueM 100% BupTyanuzanuu;
—  BO3MOXHOCTb (GYHKIIMOHUPOBAHUS ABTOHOMHOTO
MpOrpaMMHOTO KoMIUIeKca ¢ 0a3zoBbiMu ¢yHKIMsIMH SCADA-
CHCTEMBI, oO0ecreuynBaromero (GyHKIMOHUPOBAaHHUE B Cilydae
HenocTynHOoCTH BepxHero SCADA-cHUcTeMBlI.
DMS . . . | — DBbimoaHeHue pacu€THbIX 3a1au (pacyéT peXUMOB CETH M HX
cHCTEMa  ABIACTCA OTACNBHOH — aBTOMATHSHDOBAHHON  CHCTEMOH |\ rommonae MpH PA3HEIX H3HAUATHHEIX APAMETPAX) IO BCEMY
yIpaBiIeHUS pacnpezxenp;Te;Ié{HMn CeTAMH BOEX KIIACCOB HANIPSUKCHHS HA YPOBHE | (ooonw cory 1o HEOGXOMMMBIM KIACCAM HATPSDKEHHS Ges 100%
AUCIIETYEPCKUX MyHKTOB/LIY C. TeJIEMEXaHU3AIH BCEX Y3JI0B SHEPTrOCETH;
DMS  cucrema  uHTErpupyercs C  OCTAIbHBIMH  DJIEMEHTaMH N
. — BO3MOXHOCTb  HH(GOPMAIIMOHHOTO  B3aUMOJCUCTBUS B
ABTOMATU3UPOBAHHOW CHCTEMBI TEXHOJIIOTUYECKOTO YIIPABICHHUSI U KOPIOPATUBHBIMU
Tepexon K p ynip priop nporokomax TOCT P MDK 60870-5-101/103/104, B Tom umcre
. MH(OPMALMOHHBIMU CUCTEMBI.
KOMIIJIEKCHOU uHTerpanuio ¢ npounmu snemeHtamu ACTY (Bimouas ACYD,
Cucrembl yYIpaBJICHUS Oynkiuu DMS cucremsi:
a3 exTuBHOCTH . o . . KOHTpOJIA KadecTBa diekTpodHepruu, ACY MOHHUTOpPHHIAa U
28 pexxumMamMu  paboThl  ceTei - OTIEPATUBHBIN pacueT OTKJII0OYAeMOH 1 MEePeBOAMMOM HArPY3KH U HEIOOTITYCKa )
OM3HEC-TIPOIIECCOB U muarHoctukd, SCADA cucremsr,
(DMS) 3JIEKTPOIHEPIHH; _
aBTOMAaTH3allN CUCTEM — mnoanepxka CIM mozenu;
- KOHTPOJIb Harpy30K CETH, YCTpaHEHHE Meperpy30K ¢ MOMOIIBI0 ONEepaTUBHBIX
YIIpaBJICHUA MepeKITIOUCHHU; — KJIHCEHT-CEpPBEpPHasi apXUTEKTypa, MO3BOJISIONIAas UCIOJIL30BATh
s 0 .
- ONIEPATHBHAS ONTHMU3AIHS MECT JENCHHMIT CETH C IeNTbI0 CHIDKCHHUS [TOTeph i | PPCPHYI0 HaCTh C HCTIOJIb30BAHUCM 100% supryamsamm;
TOKOB KOPOTKOTO 3aMBIKAHHS; —  HHTErpaunus c I'IC-cucremamu (I/IjII/I Hajau4yue
- BHITIOJHEHHE PACUETOB PEKMMOB PAGOTHI CETH; COOTBETCTBYIOILIETO MOAYJS B AC(;(IJTaBe caMOil CHCTEMBI) U
- TOCTPOEHHE TIPOrHO3HOI MaTEMAaTHIECKOH MOJICITH CETH. nnrerpaumn ¢ ERP cucremamn (SAP/1C n aip.) s petnenus 3azad
TOWP 1 TeXHOJIOTMYECKOTO MPUCOCTUHEHUS.
OMS cucreMa — 3TO eAMHAsI ABTOMATH3WPOBAHHAS CUCTEMA YIIPABICHUS YPOBHS
— Hamnune wmexanuzmoB wunTerpaumu ¢ Call-uentpom ¢
JUCIIETUYEPCKOro TYyHKTAa W/WIM LEHTpa YOpPaBIEHUS CEeTsIMH, obecreynBarouas
JIBYHAITPaBJICHHBIM oOMeHOM nHpopmanuu, B T.4.
[Tepexon K yIIpaBJIeHUE ONIepPAaTUBHBIMH Pa00OTaMH B 3JIEKTPUUECKUX CETSX. .
. 00eCTeynBaroIUM aBTOMATUYECKYIO0 T€HEPaII0 COOOIIEeHUI s
KOMILIEKCHOM OMS-cucteMbl TPUMEHSIIOTCS JUIsl aBTOMATHU3allMM IIPOIECCOB YIIPaBJICHUS
Cucremsl yIpaBJIeHUS . Call-ientpa 0 X0/€e BOCCTAaHOBHUTENILHBIX PabOT U OTOOpaKEHHUE
3¢ (HeKTUBHOCTH paboTaMu B 3JIEKTPUUECKUX CETSIX BCEX KIIACCOB HAMPSHKEHUH 3JIEKTPOCETEBOTO 9 .
29 OTIepaTUBHBIMH paboTaMu B BCEX 3apPETUCTPUPOBAHHBIX COOBITUI U 3BOHKOB Ha IIUPPOBOI KapTe

OM3HEC-TIPOIIECCOB U
aBTOMaTu3annuu CUCTEM
yIIpaBICHUS

ceTsix (OMS)

KOMIUIEKCA U SBJSIIOTCS OCHOBHBIM 3JIEMEHTOM aBTOMATHU3AINH JUISl TEXHOJIOTMUECKUX
IIPOLIECCOB IEPENadM IEKTPOIHEPTUU.

OMS obecnieunBaet cOop HHGOPMAIMH U YIIPABIICHHUE TIJIAHOBBIMH PabOTaMu 110
00CTYXKMBAaHUIO OOOPYIOBAHHS DIEKTPUYECKUX CETeH, KOOPAUHAIUIO JEHCTBUI
Opuraj B 3JIEKTPUYECKON CETH, YIPaBJICHHE B YCIOBHSIX ONEPATUBHON JMKBUIAIMI

MecTHOCTH (uto Tpedyet Hanmuue [ UC-momyas;,

— opraHuzamus ~ WHOOPMAIMOHHOTO  B3aUMOJICUCTBHS B
npotokosiax [OCT P MOK 60870-5-101/103/104 MDK 61850;
— mnoxaaepxka CIM moxenu;




HaumenoBanue HNuHoBanmonHas o
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOKUCTB/ cuctem/ HaInpaBJICHUS
9 10 €€ MPUMEHEHHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
aBapUIHBIX CUTYallUi U TEXHOJIOTUYECKUX HAPYIICHHH. —  BO3MOXHOCTh HWHTETPAIlMH C IIHPOKO PACIPOCTPAHCHHBIMU
Oynkuuu OMS cucTemsl: uH(pOpMallMOHHBIMU cucTeMamH, BKItouasi ERP cuctemsl, cuctemsl
- YOpaBJICHUE ONEPATMBHOW JMKBHAALMEH aBapud W TEXHOJIOTMYECKHMX | aBromarmsanuu nporeccoB OTY (manpumep, ITK «<ACYPDO», TIK
HapyIICHHIA; «ABapUIHOCTBY);
- yIpaBJI€HHUE TUIAHOBBIMH padOTaMH 1O 00CITY>KHBaHUIO 000OPYIOBaHUS CETEH; —  KJIHEHT-CepBepHas ApXUTEKTYpa, MO3BOJIAIONMIAs HCTIONb30BaTh
- KOOpAMHAIMSA ACHCTBHI OpHUIaj B 2JIEKTPHUECKOM CETH, CEpBEPHYIO YacTh ¢ ucnonb3zoBanueMm 100% BupTyanuszanuuy,
- YUCT NOCTYyNarouicu I/IH(l)OpMaHI/II/I N3 CTOPOHHUX HUCTOYHHKOB 00 ABApUHHBIX — apXUTEKTypHas pealn3alus MIPOTPAMMHOI0 KOMILJIEKCA,
COOBITHSIX ¥ TEXHONOTMYECKHX HAPYIICHHSX. o0ecrieunBaroas (byHKIMOHUPOBAaHUE ABTOHOMHOTO
IPOrpaMMHOT0 KOMILJIEKCa ¢ 0a30BbIMU (DYHKIHUSMU YIPaBICHUS
OTEpPATUBHBIMU  TEPEKIIOYCHUSIMH B 30HE  OINEPAIlOHHOM
OTBETCTBEHHOCTH JTUCIIETUYEPCKOTO MYHKTA,
—  BO3MOXHOCTH T'€OITO3UIIMOHUPOBAHNS MOOUIILHBIX Opura (4To
tpebyer Hammuue [UC-momyns) M OTOOpa)KEHHs TEKYIIETO
COCTOSIHHSL paboThl Opuraawl (Hampumep, NMPHOBITHE HA MECTO,
Hayayo paboT u T.IL.).
— KumeHrt-cepBepHas CEpBHC—OpUEHTUPOBAaHHAs apXUTEKTYpa,
CucremMbl  oTOOpakeHMs ~ MHpOpPMALMM  HAa  Kapre  MECTHOCTH  — | IIO3BOJIAIOIIAS MCIOJIB30BaTh TOJCTHIE MIIM TOHKUE KIHMEHTCKUE
reounopmanuonnsie cucrembl (GIS, THUC) npuMeHSIOTCS s BU3yaJbHOro | PELIEHHs U pa3MelaTh cepBepHylo uyacTb B Windows u Linux-
oTobpaxeHust 00beKTOB (COOBITHIT) Ha IU(PPOBOI KapTOrpaguuecKoii OCHOBE U s | MOJZOOHOM OKDYKCHHMH, B TOM 4YHCJIE C ucnonab3oBanueM 100%
ABTOMATU3AINH TEXHOJIOTHYECKHIX " OU3HEC-TIPOIIECCOB NPEANPUSATHI | BUPTYaIU3aliH;
Cucremsl OTOOpaKeHUS .
3JEKTPOCETEBOI0 KOMILIEKCA. — OTKa30yCTOMYHMBOCTb M paACIIUPSEMOCTb TMpPU YBEIUYECHUH
[Tepexon K | uHpOpMaiK  HA  KapTe . . . .
COMILICKCHO MECTHOCTIH I'MC o0ecneunBaeT OpPUEHTUPOBAHHBIM HA KapTy, HMHTYHUTHBHBIA CHOCOO | KOJHMYECTBA MOJb30BaTeNel (OJHOBpEMEHHAs ycToWumBas pabora
MOJICIUPOBAHUS, MPOEKTUPOBaHUs, OOCITYKMBaHUS M yIpaBieHHUs oObekTamu, | He MeHee 500 mombp3oBaTenell 0e3 3HAUMTENBHOTO 3aMeNJICHUS
3P PEKTUBHOCTH reoMH(pOPMALMOHHBIE N o .
30 HA3eMHON ¥ JOTMOJHUTENbHOW HH(OpMammei (NMepeKphITHE TOpPOT, WHKXCHEPHBIX | CKOPOCTH OTOOPaKEHUS KPAHHBIX ()OPM U BHIMIOTHEHHS TTIOUCKOB U
ousHec-miporieccoB  u | cuctembl  (GIS) c o .
. KOMMYHHKAIMi, METEOJJaHHble U TMp. MapKephl), B TOM YHUCIE IS YOpPaBIEHHUS | 3alpocoB);
ABTOMATU3AINH CUCTEM | PUBSA3KOM K  CHCTEMam
AKTUBAMU TIPEIPHSITHSL. — BO3MOXHOCTb  HHTErpalid €  KOPIOPAaTUBHBIMH U
yIpaBiIeHUS reoJI0Kaluu u .
FCOTO3MIHOHHPOBAHKS JIns ynmpaBieHHs 3HEPrOCHCTEMOM, BCA PACNpPEJEIUTENbHAS CETh MOXKET OBITh | TEXHOJOTMYECKMMH HWH(MOpMarMoHHbIME  cucremamu  MPCK,
IpeJCTaBlieHa B BUJAE OJHOJIMHEHHON CXEMBbI, B BHUJE CXEMbl C reorpaduueckoil | rpymmsl KOMITaHUH «Poccern» (ERP-cucremamu,
IPUBSA3KOM K MECTHOCTH, TaKXKe M B OoJiee JeTallbHOM BHJE Ha ypoBHe nojactaHuud. | SCADA/OMS/DMS-cucremamu), BegoMcTBeHHbIMU UC;
[Ipunoxenne rtpaduyecKkol BHU3yaTH3alMd MOXKET OTOOpaxaTh HEOOXOIUMYIO | — nojajepkka crangaptoB meragaHHeix U I MC-cepucos: ISO
MH(OPMAIMIO B BUJIE TMHAMHYECKOH MHEMOCXEMBI. 19115:2003—Metadata, 1SO 19139:2007—Metadata: XML
Schema Implementation, 1SO 19119:2005—Services.
Nudopmannonnas moaens oobekTa (BIM) - 370 MHOTOMEpHAasi, COTIacoBaHHas,
B3aMMOCBS3aHHAsl U CKOOPJAUHUPOBAHHAS YHMCIIOBasi HHPOPMAIUSI O TPOESKTUPYEMOM .
PNHAD (bopman p 4 —  Hcnons3oBaune CIM - mozemnu, o0miei 0a3pl JaHHBIX,
U/ yXKe CYIIECTBYIOIIEM OOBEKTE CTPOUTENILCTBA, MMEIOIIAs T'€OMETPHUECKYIO
— co3maHue JoKyMeHTanmmu B ¢opmarax: SSD  (System
MPUBS3KY U MOJAAI0NIAsACA pacueTaM U aHaJIu3y. . i o
[Tepexon K . Specification Description) B cunTakcuce si3pika SCL (System
. Ha 0a3e oToif Momenu opraHu3oBbIBacTcs paboTa BCEX YYaCTHUKOB .
KOMILJIEKCHOM Configuration Language), SCD wu npoumx ¢dopmarax,
Cucremsl U(POBOTo | CTPOUTENBHOTO U JKCIUTyaTallMOHHOTO TMpoliecca (3aka3uuK, MPOSKTUPOBUIVK, 9
3P PEKTUBHOCTH . IpeyCMaTpUBAIOIINX BEPCTKY CHEIU(PHUKAIMKA M HUHTETPAILUIo C
31 MIPOEKTUPOBAHHUS CeTeH | MOAPSTINK, IKCIUTYaTUPYIOIasi OpraHu3aIus 1 T.1.).

OM3HEC-TIPOIIECCOB U
aBToOMaTu3anuu CUCTEM
yIIpaBICHUS

(DPS, PLM, BIM, CAD)

[Tpouecc WHGOPMAITMOHHOTO MOJEIUPOBAHUS DJIEKTPOCETEBBIX OOBEKTOB
OXBAaTBIBACT BCE HJTallbl JKU3HEHHOTO IUKJIA OOBEKTa, HauWMHas C IUIAHUPOBAHUS,
3a7aHUsl Ha TPOEKTUPOBAHWE M 3aKaHYMBAs HKCIUIyaTalied, PEMOHTOM H JIaXe
neMoHTaxkeM. Ha Bcex aTanax )HU3HEHHOTO IIMKJIa 00BEKTa yYaCTHUKU CTPOUTEIHHOTO
nporecca padOTalOT B €IMHOM HH(GOPMALMOHHOM NPOCTpaHCTBE ¢ EnuHbIMHK
O6ubnMoTekaMu 060PyI0BaHMsI, MATEPUAJIOB, YJIEMEHTOB 0OBEKTOB POMBIIIIJICHHOTO U

YHU(UIIMPOBAHHBIMU 0a3aMM JJAHHBIX 110 000PYI0BAHUIO;

— BbIMosHeHHEe TpexMmepHoi (3D) mmdpoBoilt WHKEHEPHOH
mogenuo0bekTa (LIMMIM) ¢ ucnonp3oBaHHEM MapaMeTpPUYECKUX
00BEKTOB M MPHUHATHIX Y 3aKa3uuKa AJICKTPOHHBIX KaTajioron/0a3
JTAHHBIX THITOBBIX TEXHUYECKUX PEIICHUN;




Ne ..

HaunmenoBanue
TEXHUYECKHUX CPEICTB/
YCTPOKUCTB/ cuctem/
TEXHOJIOTHI

HWHHOBAITMOHHOT'O Pa3sBUTUMA

HMunoBannonHas
TEXHOJIOTHUSA B COCTABE
HaIlpaBJICHUS

OrnrcaHne TEXHOJIOTHI M HHHOBAITMOHHBIX PEIICHUN

Tpe6OBaHI/ISI K ImapaMeTpaM U XapaKTCPUCTHKaAM MHHOBAIIMOHHOM
TEXHOJIOTHHU U I'PAHUYHBIC YCIIOBUA
o €€ NpUMCHCHHIO

IPaXKTaHCKOTO CTPOUTENIBCTBA U BUIOB PadoT.

NudopmannonHas Moens AMHAMUYHA, U3MCHEHHS B HEE MOTYT BHOCUTHCS Ha
000 CTaJIMK BCEMHU yYaCTHHUKAMU TIpoIiecca.

HemanoBaxxapiM (hakTOpOM SIBIISIETCS TPU OTOM TMOBBINICHUE KauecTBa
MPOCKTHOM ¥ paboyeil JTOKYMEHTAIMH, BO3MOXXHOCTh YCTPAHCHHS BEPOSTHBIX
KOJUTM3UMA Ha BCEX CTAJAUAX NPOEKTUpoBaHUs. [Ipu 3TOM cokpaimaercs BpeMs Ha
MPOBEPKY MoOJEIM B 6 pa3 M CYHNIECTBEHHO COKpAIllaeTCs BpeMs Ha pacyeT
crenupuKaIum.

OOMeH NaHHBIMH JOJDKEH OCYIIECTBIAECTCS TaKUM 00pa3oMm, 4ToObI Oblia
BO3MOXXHOCTh pa30MBaTh MOJENIb HAa HECKOJbKO 4YacTei, B3aUMOJCHCTBOBATH C
Pa3TUYHBIMU KOMIIOHEHTaMH M3 JIOKAJIbHBIX M BHEITHUX 0a3 JaHHBIX.

— aBTOMaTUYECKOe dbopMupoBaHue MPOEKTHO-CMETHOM
JOKYMEHTAIMu 1 pabodeit mokymeHrtanuu B popmartax 2D u 3D
COOTBETCTBEHHO.

32

IIepexon K
KOMIIJICKCHOM

3¢ (HeKTUBHOCTH
OM3HEC-TIPOIIECCOB U
aBTOMAaTHU3aI[U1 CUCTEM
YIIPaBJICHUS

[udposBoe nmpoekTrpoBaHue
TEXHOJIOTUYECKIX 00BEKTOB
anekTposHepretuku 1D, 2D,

3D

[HudpoBoit TBOWHUK - 3TO COBOKYIMHOCTh CTPYKTYPHUPOBAHHOW MHGOPMAIIMHU O
IIPOM3BOJICTBEHHOM aKTHUBE (OCHOBHBIX CPEJCTBAX MPEANPUATHS) U B3aUMOCBS3AX
MEXJly €r0 COCTaBHBIMH YaCTSIMH, IIOCTOSIHHO MOMOJIHSIOUINIICS 1 OOHOBISIOLIUICS B
pexuMe peabHOrO BPEMEHU. On  saBusercs ATaJIOHHOM, MOJIHOM,
MYJIbTUIUCIIMIUIMHAPHON, MAaTEMaTUYECKON MOJENIBIO PEAIbHOIO aKTHUBA, HA OCHOBE
KOTOPOH MOCTPOEHBI (CMOAETHPOBAHBI) BCE OU3HEC-TIPOLIECCHI.

Pemenue mnpencraBnser cobod  MUGPOBOM  KOHCTPYKTOP, B  KOTOPOM
MI0JIb30BATEb MOKET CMOJICIMPOBATH SHEPTOOOBEKT U3 TUIOBHIX OJIOKOB, COCTOSIINX
U3 TPEICTaBICHHOTO Ha pbhIHKE OOOpYIOBaHMS UM  CHUCTEM  yIpPaBICHUS
HEProOObEKTaMHU. DIIEMEHTBI MOTYT OOBEAUHATHCS MEXAY COO0i B €IUHYIO CXeMY
(cuctemy), KOPPEKTHOCTh MOCTPOCHHS KOTOPOI MPOBEPSETCS MIPOTPaMMOI Cpeioi.

Ha nepBom »Tame BHEApEHUs TEXHOJOTMM C MOMOIIBIO pasnuuHbix CAIIP
co3naroTcs nudpoBbie MOJENH 00OpymOBaHMS W ToacucTeM. Hammume mudpoBbIx
Mojeneil 000pyI0BaHUs MO3BOJISIET MEPEHTH K CO3AAHUIO0 LU(POBOTO JABOMHUKA —
BUPTYQJIbHOW TPOTPaAaMMHON KOTMHH OOOpPYIOBAaHHS M CHUCTEM, MOJCTUPYIOIIECH WX
MOBEJICHUE, NIl BBISBJICHUS aHOMAIMN U MPEAUKTUBHOW JUATHOCTUKU B PEaTbHOM
BPEMEHU ITPU IKCILTYaTALNH.

Buenpenue anroputMoB caMooOyueHHs TO3BOJIMT MepeTu nudpoBoil Mmoaenu
B MHTEPAKTHBHBIA PEXKUM pabOThl U MOAJEPKUBATH IHAJIOT C ONEpaTopaMH WU
y4aCTHUKaMU OU3HEC-TIPOLIECCOB.

— MHurerpammss ¢ cymectByrommmmu  CAIIP  u
MOJICJIUPOBAHUS SHEPTETUUECKUX CUCTEM;

— mojaepxkka M ucrnonb3oBanne CIM - mopnenu, oOmieit 6asb
JTAaHHBIX;

— mnoanepxka texaojoruii loT, IoE, MmamuuaHOTO 00y4YeHUS;

—  BO3MOXHOCTh HWHTETpali ¢ 0a3aMu JaHHBIX BTOPUYHBIX

CHCTEM.

CHCTEM




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOKUCTB/ cuctem/ HaIpaBJICHUs
9 110 €€ IPUMEHEHHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
ABtomaruzauuss u  uHterpauuss B CYU3  cucremsl
palMoHATN3aTOPCKOM B M300peTaTeNbCKON ACITEIHHOCTH.
Aptomatu3zanus u uarerpanus B CYU3 cucremsl ynpasiieHus
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTBIO.
AptomaTu3zanus u uarerpanus B CYU3 cucremsl ynpasiieHus
CucreMbl ymnpaBi€HUs MHHOBAIUMSAMM M 3HAaHUSIMH — 3TO cuctemarudyeckoe | HUOKP

¢dopmupoBanue (reHepaiiusi), OOHOBJICHHE, Tlepefada U MPUMEHEHHE MHHOBALUN U Wuterpauuss B CYU3 uudpooit baszer  3nanmii  —
3HAHUU. aKTyaJIM3UpyeEMOE AJIEKTPOHHOE XpaHuiuie pesyiabratoB HUOKP,
VYnpapiieHue 3HaHUSMU BKJIIOYAET CIIEAYIOLINE BUIbI 1E€ATEIbHOCTH: palMoOHANN3aTOPCKUX M HM300peTaTelbCKUX  MPEJIOKEHHMH,
- CO3/JaHNe HOBBIX 3HAHUH; NaTeHTOB, HOY-Xay, (OpPMaliM30BaHHBIX 3HAHUA 1O  OIBITY
- oOecneueHwe [OCTyNna K HOBBIM 3HAHHMSIM, HAXOAALIMMCS 3a MpeaesiaMH | BHEAPEHUS U IPUMEHEHHs 000pyI0BaHUS M TEXHOJIOTUH, KaTalOroB
OpraHH3aIy; POU3BOIUTENEH U o0opynoBaHus, MH(pOpPMaLMOHHO-
Mepexor < - HCIIOJIb30BAHNE UMEIOLIUXCS 3HAHUW IIPU IPUHATUU PELLICHUN; AHAJTUTHYECKON, YUeOHO-METOIMYECKOi, ClIpaBOYHON, HOPMATHBHO-

o 15 ULeKCHOG - BOIUTOIICHHUE 3HAHUN B MpOIlECccax, MPOAYKTax, YCIyrax; TEXHUYECKOH U Apyroi uHdopmaruu (udpoBbie OMOITMOTEKH ).
S heKTHBROCTH Cucremsl yIpaBIeHUS - TpeACTaBiICHHE 3HAHUW B JOKYMEHTax, 0a3ax [aHHBIX, MPOTPaMMHOM Wudpopmanmonnoe  mpoctpancteo  CYMU3  peanusyer

33 WHHOBAIlMSIMHA M 3HAHHUAMH | 00ECIIEUEHUH U T.II.; cienyromue GyHKITUH:

OM3HEC-TIPOIIECCOB U
aBTOMATHU3AI[MH CUCTEM
YIIPABJICHUS

(CYI3)

- CTUMYJIMPOBAHHUE POCTA 3HAHUM IOCPEACTBOM OPraHU3aLUOHHOU KYJIBTYphI U
MOONIPEHUH;

- lepejada CyleCTBYIOIUX 3HAHUN U3 OJTHOM 4aCTH OpPraHU3alUu B JPYIYIO;

- U3MEpEeHHE IIEHHOCTH WHTEIICKTYaJbHBIX aKTHBOB M BIMSHHS YIPaBICHUS
S3HAHUSAMU HA PE3YIIbTAThI ACATCIbHOCTH.

VYnpapiieHne THHOBALUAMHU BKIIIOUAeT B CeOsl:
- CUCTEMBI YIIPABICHUS PallMOHAIN3ATOPCKON U M300pEeTaTeIhCKOM NeATeThHOCTH;
- CUCTEMBI yNPaBICHUS HUHTEJUIEKTYaIbHONH COOCTBEHHOCTHIO;
- CUCTEMbI MCHCI?’KMCHTA Ka4u€CTBa HHHOBaHHOHHOﬁ ACATCIIbHOCTU
- cucteMbl (hopmupoBanus u peanuzaruu HOKP

- ”HPOPMALIMOHHBIA OOMEH pe3ylbTaTaMy pa3paboTOK M BHEAPCHUN
WHHOBAIIMOHHBIX ~ PELICHUI, OOMEH ONBITOM 3KCIUIyaTalluu,
MOJTy4YEHHBIMH PE3yJbTaTaMHU;
- HHTEPAKTUBHBINA PEKUM:

- UTst pabOThI SKCIIEPTHBIX TPYIII;

- 7S TMPOBEIEHUS MEPOIPHUATHI C ydacTHeM MpelcTaBUTeNeH
KOMIIAHUW-TIPOU3BOAUTENCH  MWHHOBALMOHHOM  NPOAYKUUMH U
pewennii, Bktouas npeanpusitus MCb, npencraButeneii BY3oB,
TEXHOJIOTHYECKHUX TUIaTHOpM, TEPPUTOPHAIBHBIX KJIACTEPOB U
OPYTUX YYaCTHUKOB MHHOBALIMOHHOTO Pa3BUTHS.

[upoxwuii 6e3muIeH3nOHHBIN HoCTyn nepcoHana k CYU3.

Hcnons3zoBanne oreuecTBeHHBIX |T pa3paboOTOK C OTKPBHITHIM
HCXOJIHBIM KOJOM.

Koppekruposka BII u usmenenune OP/I.

[TpoBenenue 0O6ydaroUIX MEPOTIPUITH.




HanmMeHnoBanue
TEXHUYECKHUX CPEICTB/

HMunoBannonHas

TCXHOJIOTHA B COCTAaBE

Tpe6OBaHI/ISI K ImapaMeTpaM U XapaKTCPUCTHKaAM MHHOBAIIMOHHOM

Ne r.m. . Onucanue TeXHOJIOTUI U MHHOBALMOHHBIX PEILICHUH TEXHOJIOTUHU U TPAaHUYHBIE YCIIOBUS
YCTPOKUCTB/ cuctem/ HaInpaBJICHUS
9 10 €€ MPUMEHEHHUIO
TEXHOJIOTUI MHHOBAIMOHHOTO PAa3BUTHUSA
— OOopynoBaHue BH3yalM3allUd IO  KAauyeCTBY  JOJDKHO
COOTBETCTBOBATH MCCIIENYEMbIM O0BEKTaM U OKpY’Kalollel cpere,
T.€. 00eCTIeYnTh HEOOXOAUMBIN U TOCTaTOYHBIN YPOBEHb YETKOCTH,
PE3KOCTH U SAPKOCTH Ul OTOOPAXKEHUs PEANbHBIX U BUPTYaIbHBIX
00beKkTOB. Paspernenne u300pakeHUsT JODKHO 0O0eCreyuTh
KoM(oOpTHOE I TJa3 omeparopa BOCHPHUSITHE OOBEKTOB W HX
YBEPEHHYIO UICHTU(HUKAIHIO (PACIIO3HABAHUE);
—  CpeICTBA BBIYUCIUTEILHONW TEXHUKH JTOJDKHBI COOTBETCTBOBATD
IIOCTaBJIEHHBIM 33aJa4aM. B 3aBUCHMOCTH OT TOr0 MOABHKEH OOBEKT
WIA  omeparop  WiIM  HET, o00paboTka  (BBIYMCIICHUS)
ITepexon K TexHomorust 00y4eHUs] TEXHMYECKOIO IIEpCOHala C  MCIOJIb30BaHUEM
. . MH(POPMALIMOHHOTO NIOTOKA HE JOJDKHA MPEPBIBATHCS B PEAIbHOM
KOMILJICKCHON TEXHOJIOTUH «JIOTIOJIHEHHOW PEaJbHOCTU» TO3BOJISIET HAKJIaJbIBaTh HM300paKEHUS
Bpemenu. Ilpoenmpyemoe n300pakeHUE OJHKHO MEepeMenaTbes
34 3¢ (eKTUBHOCTH Cuctemsl 00y4YeHHMsl | peaJIbHOCTH BHUPTYaJbHBIMU OOBEKTaMU MJIM HMHBIMHU JAHHBIMH, T.€. IOSBIISIETCS 63 PHIBKOB 1 TIOTEDE KAZIPOB:
ousHec-nipouieccoB  u | nepconana (HRS) BO3MOXHOCTh OTOOpa)kaTh Ha CYIIECTBYIOUIMX B PEAIbHOCTH y3JIaX, MEXaHU3Max U )
— IpHUMEHseMble yCTpOMCTBa BU3YyaJIU3alluU JIOJKHBI
aBTOMaTHU3alMU CUCTEM JeTaJsIX CIOCOOBI UX PEMOHTA, 3aMEHbI, MOHTaXka, C COOTBETCTBYIOLIMMHU TEKCTOBBIMU
o o COOTBETCTBOBATh MIOCTaBJIIEHHBIM 3a1adam, UMETh
yIpaBJICHUS HOSICHEHUSIMU U IEMOHCTpAIMeil He0OXO0AUMBIX MHCTPYMEHTOB U TEXHOJIOTHA.
COOTBETCTBYIOIIIME TabapUTHBIE pa3Mepbl, OBITb MPOCTHl B
oOpalieHud W He MPOTUBOPEUUTh TPEOOBAHHUSIM TEXHUKU
0€30I1aCHOCTH;
— IpHUMEHsEeMOE MpOorpaMMHOE O0OecleYeHue [JODKHO HMETh
«IPY’)KECTBEHHBIN»  (MHTYUTHBHO  TIOHATHBIN)  HMHTEp(eiic,
MIO3BOJISAIOILHAN BBIIIOJIHATH HE00X0IMMbIE HaCTPOUKHU
HEMOATOTOBJIEHHBIM [10JIb30BATENSIM HEIIOCPECTBEHHO Ha pabounx
MecTax WUJIH B MOJIEBBIX YCIOBHSIX;
— Bce HOCHMMOE 000pyIOBaHME J0JDKHO 00JIaAaTh Mblie-, BIaro-,
yAApO3alUTOM.
CRM -  aBromaru3upoBaHHass  CHCT€Ma  YIpAaBJICHUS  IPOLIECCAMU
B3aMMOOTHONICHUS ¢ KJIMEHTaMH, TIpeIHa3HaYeHHAas [Tt BBO/Ia, 00paboTKH, XpaHeHus: | — KIMEeHT-cepBepHas CEpBUC—OPUEHTHPOBAHHAS apPXUTEKTYpA,
U 0TOOpakeHus: nH(popMaIMKU 000 BCEX aCHEKTaxX B3aUMOICWUCTBUS C MOTpeOUTENeM. | IO3BOJIAIONIAs HCIOIL30BATh TOJCTHIE WM TOHKHME KIMEHTCKHE
Cucrema 1mo3BOJIAET MOBBICUTH dPPEKTUBHOCTh aBTOMATHU3AIIMHU CIICAYIOIIMX OM3HEC- | PELIEHUs M pa3MelnaTh cepBepHyro yactb B Windows u Linux-
MIPOLECCOB: MoI0OHOM OKpPY)KEHHUU, B TOM 4YHCle ¢ ucrnoib3oBanuem 100%
ITepexon K - TEXHOJIOTUYECKOE TPUCOETUHEHUE; BUPTYaJIU3aLHH;
KOMILJIEKCHOU CHeTeMbL ABICHILS - OpraHu3alys YHEProcHaA0XKEeHUS (OTKIIFOUEHHSI, KAY€CTBO DJIEKTPOIHEPTHUN ); — apXuTeKTypHas  peanu3amus (B TOM  4YHCIE€  Ha
35 ¢ dexTuBHOCTH O THOLLCHISIMIL CyII;IJfI/IeHTaMI/I - oIulaTa MOTPEOJIEHHOM 3JIEKTPO’HEpruu (mepegada MOKa3aHWW CYETYMKOB, | MH(PACTPYKTYPHOM YPOBHE) MEXAaHHU3MOB THMOKOTO YIpPaBICHHS
OM3HEC-TIPOLIECCOB U (CRM) pacu€T CTOMMOCTH YCIIYT IO Nepeaaye u T.1.). ObICTpOCICTBHSA (PYHKIIMOHMPOBAHUS CUCTEMBI, HEOOXOAUMast 115
aBTOMAaTU3AIH CUCTEM CRM-cucrema MoXxeT pealn3oBbIBaThCs Kak 4acTh ERP-cucremsl miam kak | 3¢ ¢dexTuBHOr0  (yHKIMOHMPOBAHUS  CHUCTEMBI B TICPUOJIBI
yIpaBJICHUS OTHeNbHAs ~ ABTOMATH3UpPOBaHHAas  CHUCTEMa  yOpaBieHHs.  MakcuMallbHas | MacCOBBIX OOpallleHHuil MoTpeOuTeIeH;
5} HEKTUBHOCTE TOCTUTAETCSA 3a CYET UHTETPALMHI C JPYTUMH aBTOMATU3UPOBAHHBIMU | —  MOHOJMTHOCTh IIaropMbl (MO0 HaaWdMe BHYTPEHHEH
CUCTEMaMH, B TOM YHCJIE: WHTETPAIIMOHHON  IIWHBI), o0ecrieunBaroIas OCCIIIOBHYIO
- ERP-cucremamu (B cimydae, eciu He peau3yeTcs Kak ee 4acTh); UHTETPAIMI0  MEXIy  OTACIbHBIMU  OHW3HEC-TIPOIleCCaMU  C
- Call-uenTpowm; peanu3anueil MpuHIUNA «OAHOKPATHOTO BBOAAY.
- cuctemamu ACTY.
36 Iepexon K | DIEKTpOHHbIE KaTajJoru H Enunas 6a3a uH(OpMAaLMOHHBIX MoJeNeH O0OOpYNOBAaHUS, CTPOUTENbHBIX | — KilMEHT-cepBepHas CEpPBHC—OPUEHTHPOBAHHAS APXHUTEKTYDA,
KOMILJICKCHON 0a3bl JAHHBIX TUIOBBIX | KOHCTPYKIMH, MHAMBHUIYaJbHBIX W THUIOBBIX TEXHMYECKMX pEUIEHHH, a TaKXe | MO3BOJISIONIAS HWCIOJIb30BaTh TOJCTHIC MM TOHKHE KIHCHTCKUE




HanmMeHnoBanue
TEXHUYECKHUX CPEICTB/

HMunoBannonHas

TCXHOJIOTHA B COCTAaBE

Tpe6OBaHI/ISI K ImapaMeTpaM U XapaKTCPUCTHKaAM MHHOBAIIMOHHOM

Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOHCTB/ CI/ICUTCM/ HarpaBJIeHUs 5 €5 FIprRiGE RS
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
s¢dexTuBHOCTH TEXHUYECKUX PELIeHHH OTJIENbHBIX PEUICHUM, MPUHATHIX AJI MOBTOPHOTO MPUMEHEHHUS Ha AJIEKTPOCETEBBIX | pEIIeHUs U pa3MellaTh cepBepHylo dacTh B Windows u Linux-
OM3HEC-TIPOLIECCOB U 00BEeKTax, B TOM YHUCIIEe 00JaNaloNMX HAO0OPOM TpadHUuecKUX, FeOMETPUUYECKUX U | MOJO0OHOM OKpYXEHHHM, B TOM uucie ¢ ucnoibzoBanueM 100%
aBTOMAaTHU3AIH CUCTEM aTpuOyTHUBHBIX TAPAMETPOB, ONTUCHIBAIOIINX OCHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH | BHUPTYyaIu3alluy,
yIpaBJICHUS Ka)XJ10M MOJIEJIH, TAPAMETPOB €€ )KU3HEHHOTO LIUKJIA. — wucnoie3oBanue CIM - moaenun, oOmel 0a3el TaHHBIX;
Texnonorus sBisteTcst 3GPEKTUBHBIM METOJIOM CHUKEHHUS KAlMTAIBHBIX 3aTPaT | —  moiepxkka Texuomnoruii loT, IoE;
Ha CTPOHUTEIBCTBO U MOJCPHH3ALMIO OOBEKTOB C NMPUMCHEHHEM alNpOOMPOBAHHBIX | — coBMeCTHMOCTh ¢ TexHomormsmu — BigData,  CAIIP,
THIOBBIX TEXHHYCCKMX DCIICHHH C BBICOKMMH IOKA3aTesIMH d(QQEKTHBHOCTH, | apromarn3upoBaHHBIMU cucTemamu yrpasinerus (CYIIA, ERP u
HaJEKHOCTH, ONTUMANBHOW ~ CTOMMOCTH M YROOCTBA  OKCIUIyaTalHH. | pp.).
Ha Bcex aTamax >KM3HEHHOTO IMKJIa O00BEKTa yYaCTHHKU CTPOMTEIHHOTO IMpolecca
paboTaoT B eIMHOM WH(POPMALMOHHOM MPOCTPAHCTBE C €IMHBIMU OMONIHOTEKaMU
JJIEKTPOHHBIX ~ KaTajoroB O0OOPYIOBAaHMS, MAaTEpUAOB, D3JIEMEHTOB OOBEKTOB
CTPOUTENILCTBA U BUAOB PadOT.
CoznaHue 3MeKTPOHHBIX KaTajioroB HU(POBBIX MPOEKTHBIX PELICHUN SBISETCS
3¢ (HEeKTUBHBIM U COBPEMEHHBIM MEXAaHU3MOM pPeaTu3allid TEXHUYECKON MOTUTHKHU
KOMIIAHUM TPOEKTHBIMU OpraHU3alUsIMU, a TakKKe MEXaHU3MOM YCTpaHEHHS
MPOEKTHBIX KOJUTU3HNA, YaCTO BOSHUKAIOIINX MTPH BBITIOJTHEHUH MOJOOHBIX MPOSKTHBIX
3a]a4 pa3’IMYHbIMU IPOSKTHBIMU OPTaHU3aIHSIMHU.
[Mudposbie POrpaMMHO-aIIapaTHbIE KOMIUTEKCBI MOJICTTUPOBAHUS
SHEProcucTeM, B TOM YHCIE€ B pPEXKHUME pPEaJTbHOTO BPEMEHH, MOTYT OBbITh
WCIIOJIb30BAHBI JIs1 PEIICHUS CIICIYIONINX 3a0a4:
- MOJENUPOBAaHHE B PEXKUME PEATbHOIO BPEMEHH SHEPreTHYECKHX CHCTEM
pasnTUYHON  KOHGUTYpallMH, BKIIOYAIOMUX KAaK  TPAAUIMOHHBIE  DIIEMEHTHI
(renepaTopbl, TpaHcoOpMaTOpbl, JIMHWH), TaK K COBPEMEHHBIC BHEIPSEMbIC
YCTpOMCTBA (CUIIOBBIE OJYIPOBOIHUKOBBIE KOMIUIEKCH - FACTS), a Takke akTHBHO-
agantuBHbIe ceTH (Smart Grid);
- JIeTallbHOE  HCCIICJIOBAHUEC PEKUMOB  (YCTAHOBUBIIMXCS  PeKUMOB, | — KilmeHT-cepBepHas CEpBUC—OPHEHTHPOBAHHAS AapXHUTEKTYpa,
TMepexo « JMEKTPOMArHUTHBIX M 3JEKTPOMEXaHMUYECKUX TEPEXOAHBIX IPOLIECCOB) CHUCTEM | IO3BOJIAIONIAA HCIOJL30BaTh TOJICTHIE WM TOHKHE KIIMEHTCKHE
COMILICKCHOI CHeTeMbL LHPOBOTo NEPEMEHHOr0 1 MOCTOSHHOTO TOKA, B TOM MHCJIE C HCHONb3OBAHHEM (u3HyuecKoro | peleHus U pa3MellaTbh cepBepHyro dacTb B Windows u Linux-
000pyI0BaHuUs, MOAKIIOYEHHOTO C OOpaTHOW CBS3bI0, COXpPAHEHHWE W IOBTOPHOE | MOJOOHOM OKpPYXXEHHMM, B TOM uucie ¢ ucnoiab3oBaHueM 100%
37 2bdexturocTH MOACIHPOBATIHA  PEAHMOB BOCITPOU3BEJICHUE PE3YJILTATOB MOJEITUPOBAHMS; BUPTYaIH3aINH;
OM3HEC-TIPOIIECCOB  H | pabOTHI AIIEKTPUICCKUX . )
ABTOMATH3ALIIY CHCTEM | cerei " AHAW3  TOTOKOPAacHpefeNeHHs M MEPEXOAHBIX  MPOUECCOB AU | —  HCIIONH3OBAHME CIM - mozenu, o0Omeli 6a3bl JaHHBIX; '
yIIpaBIeHUS B3aI/IMOCB513leHI>IX OHCPTOCUCTEM SBKJIIO‘-IGHI/IG HOBOEO O60py,Z[OBaHI/I$I, Y4eT —  COBMECTHMOCTH C TEXHOJIOTHUAMHU BlgData,
IIPOILYCKHOU CIIOCOOHOCTH, ABapUMHBIX OIPAaHUYCHUM, OLICHKA TCXHUYECKUX | aBTOMATHU3UPOBAHHBIMH CUCTEMaMHU YIPABIICHUS (CYHA, DMS, u

BO3MO>KHOCTEH Nepeayu u T.1.);

- pa3paboTka W TpOBEpKa aJIrOPUTMOB JEHCTBUS YCTPOICTB yIpaBiIeHUS,
PETYJIMPOBAHUS U 3aIUTHI, BKIFOUYAs HCCIeA0BaHUS QYHKIITMOHUPOBAHUS (PUINIECKUX
obpastos ycrpoiictB P3A u [1A, cucrem ynpaBineHus;

- MCCTIEIOBAHUS TIEPEXOIHBIX MPOIECCOB B 3JEKTPOIHEPTETUUCCKUX CUCTEMAX,
BKJIOYasi KOPOTKHUE 3aMbIKaHUs, aBTOMAaTHYECKOE IMOBTOPHOE BKIIOUEHHE, OpPOCKHU
TOKa, (heppOpPE30HAHC;

- pellleHue ONTUMHU3ALMOHHBIX 33]a4 MO 3a/laHHBIM KPUTEPUSM, B TOM UHUCIIE
OIICHKA MPEJIEJIOB YCTOWIMBOCTH, MUHUMU3AIIMS TIOTEPD AEKTPOSHEPTUH, U TIP.

zp.).




HanmMeHnoBanue
TEXHUYECKHUX CPEICTB/

HMunoBannonHas
TEXHOJIOTHUSA B COCTABE

Tpe6OBaHI/ISI K ImapaMeTpaM U XapaKTCPUCTHKaAM MHHOBAIIMOHHOM

Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOKUCTB/ cuctem/ HaTPaBIICHUS
9 10 €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
ERP cucrema sBmsercs ocHoBod WMT-mammmadra, obecneyuBaromero | _ KJTHEHT-CepBEpHas CepBHC—OPHEHTHPOBAHHAS APXHTEKTYDA,
aBTOM?[TmaHHIO' 5 5 SCK MO3BOJIAIONIAsT HCIIOB30BATh TOJCTHIE WM TOHKHE KIHMEHTCKHE
PUMEHACTCA JUIA ABTOMATH3ALUM OH3HEC-TPOLECCOB NMPEANPUATHH / pellienus H pasMemath cepsepryio uacts B Windows u Linux-
(MpeuMyIIECTBEHHO HE CBS3aHHBIX HANPSIMYIO C TIepeaadei u pacnpeﬂengHHeM 3/3): MOMOGHOM OKPY/KEHWH, B TOM wHCITe ¢ Hcronmb3oBammem 100%
- ynpala.neHHe6 CTPOMTENLCTBOM M PEMOHTOM ~OCHOBHOTO  OOOPYAOBAHHS | pyyrva mysarm;
MIPOU3BOJICTBEHHOE OM3HEC TUIAHUPOBAHHUE); .
(IpOK3BOAICTBEHHOE On3AEC po ©); 5 —  MOHOJUTHOCTH IuTaTGopMbl (MO0 HaIMYWEe BHYTPEHHEU
Kong 0716 HAJICKHOCTH SKCILITyaTHPyEMOTO 00OPYA0BaHHA, WHTETPAIIMOHHON  IIWHBI), o0ecmeunBaomas  OECIIOBHYIO
- TAITEPCKUI W ONEpaTUBHBIN T aBJICHHE T HAJIOM o
H yxralrepe N eé) YaeT,  YHpaBJICHUC — TICPCOHANO ° | MHTErpalyio MEXIy OTIENbHBIMHM IIPOLECCaMU C pealu3aluei
epexon K WHBECTUIIMOHHOE IJIAHUPOBAHUE U OI0JKETUPOBAHKE, YIIPABICHHUE 3aKyIIKaMH U T.1.; MPHHITAITA OHOKPATHOTO BROJAY:
KOMILICKCHON ERP cucrema mnosBoisser THOKO BHOCUTh W3MEHEHHS B aBTOMAaTHU3ALIHAIO .
a3 exTuBHOCTH IIPOLIECCOB MyTeM HACTPOHKH WM JOpaGOTKH MiaThopMbl ¢ y4eTOM TEKYIIHX | uenonssoarue CIM = moge;
38 Buenpenune cuctem ERP s — moJJep)kKKa TeXHOJIOTUH aHAIUTUKU C TpuMeHeHneM BigData;
OM3HEC-TIPOLIECCOB U NOTPEeOHOCTEN KOMITAHUH. .

. -  OTK TOMYHMBOCTh M PACHIUPSIEMOCTh IMPH YBEIHMUYECHUU
aBTOMAaTHU3aI[u1 CUCTEM Oddexktunoctr ERP  cuctem cBs3aHa ¢ UWHTErpamueil  mpoIeccoB OTKa30yCTO e e piyBe e6
yIpaBICHUS TEXHOJIOTHYECKOTO YIPABJICHUS ¥ OPraHW3allMi aBTOMATH3UPOBAHHOTO OOMEHa KOHH%CTB;‘OHOHI’?’OBaTeHeH’ OHIEOGBpeMeHHa’I yeroutnsai pabotra

HE MCH TBIC. TIOJIb30BaTENCH HAYUTEITHFHOTO 3aME JICHUS
uH(pOpMalUU C BHEIIHUMHU NOTPEOUTETISIMHU. © MeHee €. TIOJI30BATCIICH DES3 3 CIEHOTO 3aMeIe
DkoHOMuuecKkuii dddext or BHenpenms ERP cucremsr B DCK  mocHT CKOPOCTH OTOOpa)KEHUS SKPAaHHBIX (POPM U BBIMTOJIHEHHUS [IOUCKOB U
. an B;
JOJITOCPOYHBIN XapakTep: 3alpocos,
- cokparenue 3arpar na TOHP; — BO3MOXHOCTh  HWHTErpalid €  KOPIOPATUBHBIMH U
- COKpAIEHHE 3aTPAT HA [TOCITEABAPHITHEIE PAGOTEL; TEXHOJOTUYECKUMH UH()OPMAIIMOHHBIMUA CUCTEMAMH;
- OITHMM3ALUS aBAPUIHOTO pe3epBa; —  BOSMOXXHOCT MOAKIIOYCHHA K BHCIIHHM CHCTCMaM HCH n
- perynupoBanue 1e0UTOPCKOM U KPEAUTOPCKOM 3a10JKEHHOCTEM. BO3MOKHOCTBIO BHYTPCHHCH TpaHC/sIAn SJICMCHTOB
CIIPABOYHHKOB.
1. Kommnosuraeie omopsl (KO) Bo3mymHbix muHHH anekrporepenadn — | 1.1 Kommo3uTHbie 0nOpsI BO3MYINHBIX JHHHUA JIEKTPONIEPENAN:
CTPOUTENIbHBIE KOHCTPYKIINH, BBIIIOJIHEHHBIE W3 AaPMUPOBAHHBIX IOJUMEPHBIX
—  YCJIOBHS 3KCILTyaTalluy M0 BETPOBOMY JaBJICHUIO: V.
KOMITO3UIIMOHHBIX MaTepuasioB (Ha 0a3e CTEKJIOPOBUHTA UJIH YTJIEBOJIOKHA), SIBIISIFOTCS v
aNbTePHATHBHBIM PEIICHHEM ICPEBSHHBIM, KeIe300CTOHHBIM MM MeTamuueckum | 3 C1OBIA SKCILTyaTallni 1o gonone;loy. 0 LV,
oropam (CToiiKam). — nwuamnasol Temmepatyp: -60 “C +40 °C;
KOHCTPYKIMS CTOMKH OIOPHI W3 KOMIIO3UTHBIX MATGPUANIOB COCTOMT M3 | — YCTOHMBOCTB K Y®: 68 Br/m?;
Mo1yJiei(s1) B BUJI€ YCEUEHHBIX KOHYCHBIX TPYO pa3iNuHbIX JUAMETPOB. — pabouee 3HAUCHUE BJIKHOCTHU BO3yXa
[IpenmyiiecTBa KOMIIO3UTHBIX cTOEK onop BJI: (cpenneronoBoe/Bepxuee): 75 %/100 %;
TTpHMEHEHHE  HOBBIX - TOBbIICHHAA CTOMKOCTb K MEXAHUYECKMM HArPy3KaM, BLISBAHHBIX BETPOM, | _  yecymias CiocOGHOCTb CTOGK OMOP HA H3THOG Ha YPOBHE 3a/ICIKH
TexHONTOIH " TOJIONIEIOM 3a CUEeT §OJII>H_IGI/I ruOKOCTH MaTepuaia U TEXHOJIOTUH U3TOTOBJICHHUS, B [PYHT JOJIKHA GBITH OMPEENEHA 1T KITMMATHIECKHX YCIOBHI V
39 Kommno3utHsle Matepuansl - YBEIIMYEHHBIN Cpok cyx0bI (70-80 mer); .
MaTepHaoB B BETPOBOro U IV rosoneaHoro paiioHa 3KCILIyaTaluy.
- HE TIPEJICTABIISIET MHTEPEC JJI BAHJAJIOB;
JEKTPOIHEPreTUKE

- yZienbHas Macca KOMITO3UTHOW CTOMKH CYIIECTBEHHO HIDKE JKEJIe300€TOHA WITH
MeTaJla;

[ToBpiieHHast THOKOCTh KOMITO3UTHOM CTOWKH BBIHYXKIA€T TPUMEHSTH HX
COBMECTHO C M30JIMPOBAHHBIMH TPaBEPCAMU, & TAK)KE BHIOMPATh YBEITUYCHHYIO UTUHY
(BBICOTY) CTOMKHM C IIETBI0O KOMIICHCAIIMK COJIMIKEHHsI HIKHETo (ha3HOTO MPOBOJIA C
3emJieii mpu u3ruoe.

2. [Inomanku X0I0BbBIE, TUTOMAAKH OOCITYKUBAHHS TUIICKTPHUECKHUE, JIECTHULIBI
JUBJICKTPUYECKHUE.

[Mpenna3HaueHbl UIT OOECTIEYCHUST IOCTYNAa B TPYIHOAOCTYITHBIC MecCTa ISt

1.2 ITnowmanku XOJIOBEIE, IUIOIIAIKHA o0CTyKUBaHUS
TUDIIEKTPUYECKHE, JTECTHULIBI TUAICKTPUICCKHUE!

— TeMmIepaTypHbIM AHana3oH BHEUIHEW cpenbl: oT -60 10 +60;

— TpeboBaHus K moxapHoi 6e3onacuoctu: I'1; I'2;

—  CTOHKOCTb K XUMHUYECKU arpC€CCMBHBIM CpCaaMm.

1.3 Cucrema BHEIIHETO apMUPOBAHUS:
— npoyHocTh: He MmeHee 1000 Mna;




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
YCTPOKUCTB/ cuctem/ HaInpaBJICHUS
9 10 €€ MPUMEHEHHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
obOcmyxuBaHusA 000pynoBaHusA( OOIbIIAs BBICOTA, KPyMHOrabapuTHOE 00OPYNOBAaHHE | —  BpeMs OTKPBLITOM BHIIEPKKH: He MeHee £20%;
u T.1.) B curyanmsx, korja u3-3a KOPPO3MOHHOAKTHBHBIX BEIIECTB U arPECCHBHBIX | _  xp3HECIOCOOHOCTD: He MeHee £20%:
cpen (OGonpmioe oOWIME BOABI, MAapoB W Tp.), a TakkKe MpPU  OOCITy)KHBaHUE | _ TeMITepaTypa CTeKIOBaHus: He MeHee - 10%10-6;
(V3 v . )
000pyI0BaHUS C BEICOKOTOYHOM 3JIEKTPOHUKOM U B 3JICKTPUUYECKH OTTACHBIX MECTaX. 0.
—  BII@XHOCTB Bo3ayxa: He 6omee 80%;
3. Cucrema BHemrHero apmupoBanus (CBA).
[Ipenna3zHaueHa Ui pEMOHTA M YCHIICHUSI CTPOUTENILHBIX KOHCTPYKLUH C IENBIO | BHa}KHOCTI’O KOHCTPYKIMM B 30HC yCHJICHWA HC  JIOIDKHA
yCTpaHeHHs TOCIECTBH paspylleHus GETOHa U KOPPO3HH apMaTyphl B pe3yibTare | NPEBBIIATH: 4 0.
JUTUTENILHOTO BO3JIEHCTBUSA NMPUPOIHBIX (PAaKTOPOB M arpecCHUBHBIX Cpe B Ipoliecce
JKCILTyaTalluy, a TAaK)Ke CeCMOYCUIIEHUSI.
TexHONOTMA HCMONB30BaHUS CBEPXIIPOBOJAMMOCTH B AJIEKTPOIHEPIEeTUKE OcnoBHbIe Tpe6OBB%HCI’E K XapaKTCpHCTHKAM TCXHONOTHH OCHOBAHLI
ocHOBaHa Ha 5((eKTe CKaYKOOOPAa3HOTO Mepexoga MHOTHX YHCTBIX MeTamios, | Ha MPHMCHCHHH “YCTPOHUCTB.
CIUIABOB U CJIOXKHBIX COCJUHEHUMN, OXJIAXACHHBIX HUXKE HEKOTOPOM KPUTHUYECKOU |
TeMIEpaTypEL, B 0c060e COCTOSTHIE, XapaKTepH3yIolIeecs BHTeCHeHHeM MarauTHoro | B 1 CI1 KJI nocrosuoro Toka:
TOJISl ¥ CHU)KEHUEM COTPOTHBIICHHS DJICKTPUICCKOMY TOKY JI0 HYJISL. —  HHU3KHC TCILIOBBIC IIOTEPH,
0
[IpakTHYecKkoe NPUMEHEHHE B HICKTPHUECKHX CETSAX CBEPXIPOBOAMMOCTH | —  YPOBEHb IOTEPh dIeKTpodHepruu - 10 % oT ypoBHs noTepsb B
MOXET OBITh JOCTHTHYTO IpPH HCIIONb30BAHMM TEXHONOIMH BBICOKOTeMIepaTypHoii | 00BIdHOM KJI paBHO3HAYHON MOIIHOCTH;
ceepxnposoaumoctu (BTCII). — YCTaHOBKa CTAaHIMU 3axojiakuBaHus - He yaie 50 - 100 kM;
CBepXIpPOBOIMMOCTh MIPUMEHSETCS Ul PAJMKAIBHOTO MOBBIIEHHS KayecTBa | — IUIOTHOCTB TOKA - 10 500 A/kB.MM.
KIIMOHAIBHOCTH  KaOereit JNEKTPUYECKUX  MalIuH UH, MOHHBIX
[IpumeHeHre  HOBBIX ymcu . P p . ’ AYKI .
- " TOKOOTPAaHUYHTENICH U HAKOMUTENCH AJeKTpHueckoi suepruu, B ToM uucie misi | BTCIITOY:
40 MaTepHAIOB 5 CBepXnpoBOIUMOCTb CHIDKEHMSI MaTepua’io€MKOCTH TPaJULMOHHBIX YCTPOWCTB IyTeM TMpuUMEHeHHus | — ObIcTponeicTBue - He 6osee 1 Mc;
SIEKTPODHEPrETHRE CBEPXNPOBOAHMKOBBLIX TOKOBEIYLIUX YaCTEH. — TayOuHa orpaHuueHus - He MeHee 10 pas;
Hawnbonee roroBeIMu K KOMMEPUYCCKOMY IPUMEHCHHIO SBJISIFOTCA: — mepexo BTCIITOY us pexuma HOpMaJIBHOfI pa60TH B PEXKUM
1. BTCII kabenbHble TMHUM IOCTOSHHOIO TOKA OTpaHUYCHUS TOKA - MEHEe, ueM 3a 1 Mc;
DTO TO3BOJISIET, HanpuMep, obdecrieunTh nepenavy S0 MBT na Hanpspkenun 20 | — CKOpOCTh HapacTanusi compotusieanss BTCII TOY mpsmo
KB 6e3 [0Tepb 21IEKTPOIHEPTHH, YTO aKTyaIbHO PH OPraHU3aliK [IIyOOKOr0 BBOAA B | [poropLoHAIbHA CKOPOCTH HapacTaHus Toka K3;
YCIIOBHSX MCTAITOTHCOB. —  YPOBEHb MOTEPH IEKTPOIHEPTHU - 10 1% OT YpOBHS MOTEPH B
2. BTCII tokoorpannuuatomye ycrpoicrsa (TOVY), uTo m0o3BONSAET NOBBICUTD |  GpaHOM TOKOOTPAHNUMBAIOILEM PEAKTOPE;
3G (PEeKTUBHOCT  TOKOOTPAHMYMBAIOIIMX  aNIapaToB M CHU3UTb  TOTEPH | _  pprovioreoo oo BOCCTAHOBIICHIE CBEPXTPOBOJIAIIEi
JNIEKTPOIHEPIUU B HOPMAILHOM PEXHUME PabOThI JNEKTPHUECKON CETU TPH OTOM HE | (pocoEmoaq mocra ITHKBIJIAIIN PEKMMA KOPOTKOTO 3aMBIKAHHS,
MPOM3BOAA  JIOPOrOCTOAIIEH  3aMEHBI  KOMMYTAUHOHHOTO o0opynoBaHusi Ha | _ BpeMs TepMuecKoii croitkocti BTCIT TOY mpi K3 — ot 0,4¢
o0opymoBaHue ¢ OOJBIIEH OTKIIOYAIONIEH CITIOCOOHOCTHIO. i Goree
[TpumMeHeHHe nepeaun Ha MOCTOSTHHOM TOKE Ha CPEeJHEM M HU3KOM HaIlPSDKEHUH
MPUMEHHUMO JJIS CIIETYIOIINX 3aay:
1. 1T avya MOIIHOCTH Ha OOJIBIIIUE PACCTOSHUS C MUHUMAJIbHBIMUA TIOTEPSIMU .
cpel OTIHOC 6o C PaCcCTOAHMA € 0Tep —  beictponetictBue 20 mc;
Uit oOecrieueHrs MUTaHus yajJeHHbIX ToTpeduTeneil. Hanpumep, npu noaxio4eHun HAXEKHOCTS 99.8 %:
- 0
k cetu 35 kB nepenaun 20 MBT Ha Hanpspkenue + 100 kB u paccrosnun 100 km T .
[Ipumenenne  HOBBIX | [I[ppMeHEHHE MOCTOSIHHOTO R —  CaMOBOCCTaHOBJICHHE AJIEMEHTOB IOCJIE MEePerpy3Ku/aBapuu,
TeXHOLOLL u | Toxa . Hepenate MOTEPU COCTABAT OKOJO 4 %. VIHHOBallMOHHBIMU U MEPCIEKTUBHBIMU B HACTOSIEE 5 g .
41 P P BpeMsl SIBISIIOTCS THOpHIHBIE TIepelayd IOCTOSHHOTO ToKa. Takue mepenadu TIOTCPH BO BCCX SJICMCHTAX - HE (f)nee o OT Iepe/iaBacMon
MaTepUajoB B | DJIEKTPOIHEPTUH Ha Kiaccax . MOITHOCTH (B TOM 4HucIIe, - He 6onee 4% - notepu B BJI win KJI Ha
MO3BOJIAIOT OCYIIECTBIISATH MPOMEXKYTOUHBIH OTOOp MOLIHOCTH M MPHUTOAHBI IS
3JIEKTPOIHEPrETUKE Hanpsbkenns CH u HH nepeaavy 3JeKTPOIHEPTUU MOCTOSHHBIM TOKOM);

AIIEKTPOCHAOKEHHUSI OCTPOBHBIX MTOTPeOUTENEH.

2. IloBbIlIIeHUE HANEKHOCTH SJIEKTPOCHAOKEHHS TOPOJCKHUX TMOTpEeOUTENeH 3a
CUeT BCTABOK IIOCTOSHHOTO Toka ©Oe3 yBemumuenus TK3 B cern, B TOM uucie
ACMHXPOHHAS CBS3b CETEeH pa3HbIX KJIACCOB HANPSKEHUS.

3. lMogxmouenne BUD (BeTposHepreTka W coNHEYHBbIC OaTapen) uyepe3 CeTh

— 07l TapMOHHMYECKUX COCTaBJISIOMIAX -
tpeboBanusmu ['OCT 32144-2013.

B COOTBETCTBHH C




HaumenoBanue HNuHoBanmonHas N
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
yCTPOMCTB/ cuctem/ HaTPaBIICHUS
9 10 €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
MIOCTOSTHHOTO TOKa M €¢ MHTErpalus B SHEPrOCUCTEMY, WM OpraHu3aius microgrid.
Hanexnocts nepegaun momuocty 1o HIIT 3HaunTensHO BhIlIE, YEM IO BO3IYILIHOMN
nu kabenpHOM JIDIT mepeMeHHOTro TOKA, TPH ATOM MOIITHOCTh MOXKET PETYIUPOBATHCS
osictpo (0,1 Mc) B amama3zoHe OT HyJs 10 MakCUMyMa B Cllydae NPHUMEHEHUS
peoOpaszoBaTesi Ha CUIIOBBIX TPAH3UCTOPaX.
— YMeHblLIeHHE BHEIIHEro auamerpa nposoaa Ha 10-15% npu
LH _ | TOM ke ceueHUH TOKONPOBOAALICH YacTH,
. emonﬂpg];agggleB MpoBoja HOBOTO THMA ANA BOSAYWHBIX JMHHH | _  (ypenye maccmt mpoBoma 70 20% [pH HCTIONB30BAHWM
SNeKTponepeaatn K . MIPOBOJIOB C KOMIIO3UTHBIMU CEpPICUHUKAMH;
TexHosOTHS TIpeyCMaTPUBAET 3aMEHY MPOBOJIOB TPAJAUIIMOHHONW KOHCTPYKIIHH . o/ -
— TOBBIIIEHUE Pa3pbIBHON TpouHOCcTH 10 40%);
Mapok A, AC (I'OCT 839-80) nHa mpoBoaa ¢ yJIy4dIICHHBIMH XapaKTEPUCTHKAMU, N
— CHIKeHHue KodpQUIMEeHTa JIMHEHHOTO  TEeMIepaTypHOTO
oOnamaomuMu 1Mo cpaBHEeHUIO ¢ mpoBojaMud A U AC, CHUKCHHBIMU TOTEPSIMHU, ac . o 15-20%
N . . . . HIUPEHUs -20%
BBICOKOM MEXaHMYECKON MPOYHOCThIO, CHIKEHHOW YAENbHOM Maccod, HU3KUMH p p & 5 . 210°C:
CTpelaMH TMPOBECAMHU, TOBBIIMICEHHON YCTOWYHBOCTHIO K BETPOBBIM M TOJOJICIHBIM YBGJ;II/I‘ICHI/IC PaboHeH TeMIICpaTypbl BHH%TI’ Ao '
BO3/ICHCTBUSAM, TIOBBIIICHHOH TEMIIEPATyPHOH CTOHKOCTBIO. - CTOHKOC?’ K MHOTOKAaTHBIM ~HM3rHOHBIM  fedopmaruiM
Ob6nacte nmpumenenun: Ha BJI, paborarommx c meperpy3koid B aBapHIHBIX (conoBas Brbpanys, miscka HVPOBOHOB)’V .
DPEXMMAX, CIIELTepEXo/bl, 1 TIp. — YBEIMYEHHUE MpeAeibHOM TokoBoW Harpy3ku 1o 100% B
3aBUCHUMOCTH OT THUIa MPUMEHSEMBIX MPOBOJOB OTHOCHUTEIHHO
npoBojoB AC o 'OCT 839-80.
Texunomorun,
obecreynBaronIme 2.IlpoBojila HW30JUPOBAHHBIC W 3alIWINCHHBIC JUIS BO3AYNIHBIX JIMHUK
HOBBIIICHUC  TIPOIIYCKHOH | spekrponepenaun 110 kB
6 — 3ammmenHsle nposojga CUII-7 paccuntansl HA HOMUHAJIBHOE
CIIOCOOHOCTH [IpuMeHEHHEe B pacHpee/IUTEIbHBIX CETSX 3allMIICHHBIX IPOBOJOB THIIA .
e . . HanpsbkeHue cetu 10 110 kB BkitountensHo;
ITouMeHEHHEe  HOBBIX p CHII-7 ¢ COOTBETCTBYIOIIEH apMaTypOii. N
p 3MEHCHHS ce — TeMIeparypa OKpYyXKalomed cpeapl TpH  OIKCIUTyaTaluu
TeXHONOIHi - OCHOBHBIE TPEUMYIIECTBA: o 0.
42 KOH(UIypauun Beex . . npoBoaoB oT -60°C no +50°C;
MATEDHAIOB B ypan - KOMITAKTHOCTb JINHUH, COKPAIIICHUE OXPAHHON 30HBHI,
p KJIACCOB HAIIDSKEHUS (B TOM 9 9 . — HOpc€acibHass JIHUTCIbHO AdOIIyCTUMad pa60qaﬂ TEMIICpaATypa
P - YCTOWYMBOCTH K BETPOBBIM U T'OJIOJIEIHBIM BO3JICHCTBUSM,;
AIIEKTPOIHEPTETUKE b s 70°C:
qucie HOBBIC THUIIBI - BO3MOXXHOCTh MOHTaa 10 (hacagam 31aHuil (Heroprouee UCIOTHEHHE); ' 5 40
[IpOBOJIOB, ~ MpoBOMA  C - CHIDKCHHE TTOTEPh ICKTPOIHEPTHH HA BO3YITHBIX JIMHUSX; ~  CPOK CIlyXObI — HE MCHCC U JICT.
KOMIIO3UTHBIM - IOTIOJTHUTEIHHOE MPETSITCTBHE HECAHKIIMOHUPOBAHHOMY TIOJICOSTUHEHUIO.
CEpJCYHUKOM,  TOKPBITUS
MIPOBOJIOB)

3.Kommnaktasie ynpasisiembie BJI nepemennoro toka 110 kB u Bbiie

TexHonorust mpeaycMaTpUBaeT  YBEJIWYEHHE MPOMYCKHOM  CIIOCOOHOCTH
AJIEKTpUYEeCKOr cetn mo 1,6 paza 3a cueT NMPUMEHEHHS HOBBIX KOH(UTYypaIui
pacriosniokeHust a3z ¢ MUHUMAJIBHO JIOMYCTUMBIMU PACCTOSHUSAMHU MEXKAY HUMHU JUIs
CHIKEHUS BOJIHOBOT'O CONMPOTUBJIEHUS B coueTanuu ¢ ycrporictBaMu FACTS BToporo
IIOKOJICHUSI.

DTO NO3BOJISET:

- YBEITUYUTH MPOIYCKHYIO criocoOHOoCTh B 1,5-1,9 pasa;

- COKpatuTh B 1,5-2 pasza miomaayd 3eMeNIbHbIX YyYacTKOB, OTUYXIAEMbIX MO
BO3yILIHBIE JIMHHUM [IPH NIEpEAAUE IEKTPOIHEPTUN OJIMHAKOBON MOIIIHOCTH;

- olecneunTh ocjabieHUE YpOBHEH 3JIEKTPOMArHUTHBIX IOJieH BO BHEIIHEM
IPOCTPAHCTBE, CHU3UB TakKUM oOpa3zom BozjeiicTBue BJI Ha okpyxaromyio cpemy u
HaceJeHue;

- CHU3UTh CYMMapHbI€ 3aTPaThl B pPaCUETE HA €AMHUILY IEPEJABAEMOM MOLUTHOCTHU

— VYuer TtpeboBanuii I[1YD mno HeHapylmeHHI0O MHHHUMAIBHO
JOMYCTUMBIX IO  JIUAJIEKTPUUYECKOW IMPOYHOCTH  BO3AYLIHBIX
NPOMEXKYTKOB  «daza-haza» mpu  HamOONbIIUX  pabouux
HaNpsKEHUSAX, BHYTPEHHUX U TPO30BBIX MEPEHANPSHKEHUSX;

— yuer tpeboBanuii 'OCT 22012 u 'OCT 16842 no nonycTuMbIM
YPOBHSIM PaIUOIIOMEX;

— yuer TpeboBanmit  CanlluH 2971-84 1o  ypoBHsAM
HAIps’>KCHHOCTU SJICKTPUYICCKUX n MAarduTHBIX rnojeu B
OKpy:xaroiem npocrpanctse BJI;

— COBMECTUMOCTb C  aBTOMAaTHU3WPOBAHHBIMH  CHCTEMaMH

yrnpasneHus (CYIIA, OMS/DMS), cuctemamMmu MOHUTOPHHTA.




Ne ..

HaunmenoBanue
TEXHUYECKHUX CPEICTB/
YCTPOKUCTB/ cuctem/
TEXHOJIOTHI

MNuanoBanmonHas
TEXHOJIOTHS B COCTaBE
HaIlpaBJICHUS
WHHOBAIIMOHHOTO Pa3BUTHS

OrnrcaHne TEXHOJIOTHI M HHHOBAITMOHHBIX PEIICHUN

Tpe6OBaHI/ISI K ImapaMeTpaM U XapaKTCPUCTHKaAM MHHOBAIIMOHHOM
TEXHOJIOTHHU U I'PAHUYHBIC YCIIOBUA
o €€ NpUMCHCHHIO

Ha 10-20%;

- o0ecrneynTh yrnpaBJieHUE BEITUYMHOW M HAINPaBICHHEM MOTOKOB MOIIHOCTH B
IIEKTPUUYECKUX CETAX;

- TOBBICUTH AI(PPEKTUBHOCTD
PEaKTUBHON MOUTHOCTH;

- CHU3UTh CyMMAapHBI€ IIOTEPU AIEKTPOIHEPTUU B IHEPIOCUCTEME;

-  TOBBICHUTh ycTOWYMBOCT, BJI mpum Bo3melcTBHM  HEOJIArOMPUSITHBIX
aTMoc(epHBIX (aKTOPOB.

UCIIOJIB30BAaHUsl  YCTPOMCTB  PEryJIMPOBAHUS

4. VlHHOBaIlMOHHBIE CHCTEMbl MOHMTOPHHIA MapamMeTPOB BO3AYIIHBIX JIMHHUI
3JIEKTponepeIaun

MakcumanbHOe HCIIONb30BaHUE MPOIYCKHON crmocoOHocTr BJI MoxkeT OBITH
JOCTUTHYTO TIpH HAJIMYWU JTOCTOBEpHOU mH(popManuu o coctossuun BJI (Bkimrouas
JTaHHbIe 0 TabapuTax MPOBOAOB JI0 3€MJIH, JI0 MEPECEKAEMBbIX JTHHUN U J0 JIPEBECHO-
KyCcTapHUKOBOW pactutenbHoCcTH - JIKP), a Takxke akTyanbHBIX NaHHBIX O TSHKCHUH,
TEMIEPAType MPOBOJOB U IUIOTHOCTH IpoTekaromero toka. [Ipu sTom nocturaercs
MOBBILICHHE HAIEKHOCTH W OE€30MacHOCTH Tepefaud 3JIeKTPOIHEPrHH, IyTeM
BBISIBJICHUS KPUTUYECKUX y4acTKOB BJI 3a10/1r0 10 BO3MOKHBIX aBapHii.

ObecrieynBaeTCsi MOHUTOPUHT CIEAYIONIMX KIFOUEBBIX TapaMETPOB:

- TeMIieparypa npoBoja (pakruyeckas;

- TSDKEHHE MPOBOAOB (paKTUUECKOe (OMIIMOHAIIBHO);

- TOKOBasl Harpys3Ka;

- TeMIeparypa Bo3ayxa;

- CKOpPOCTb U HalpaBJI€HUE BETPA;

- CTpeJibl TTpoBeca mpoBoioB JIDII.

— Tonnepxxka GIS — cucrewm;

— HIPUMCHCHHC PaCUYCTHBIX MaTEMATHYCCKUX MO,Z[GHGﬁ
MPOBUCAHUS MTPOBOJA B MPOJIETE;
— adpockaHupoBaHHe Tpacchl BJI, BbIUHCIEHHE TEKYIIHMX

paccTosHUK B MpoJieTe OT MPOBOAa IO 3€MJIM U MepeceKaeMbIX
00BEKTOB;

— TMpPUMEHEHHWE JAaHHBIX MPOTHO3UPOBAHUS MOTOMHBIX YCIOBHUI
BJI0JIb Tpacchl BJI;

— wu3MepeHHue (PakTUUEeCKHX 3HAUeHUN TeMIepaTypbl MPOBOJIOB,
TEKYIEH TOKOBOW HAarpy3KH U TSKEHHSI TIPOBOJIOB B OTBETCTBEHHBIX
npozerax BJI ¢ mpumMeHeHneM crenualn3upoBaHHbIX TaTYHKOB,;

— KJIHMEHT-CEpBEpHasi CEpBHC—OPUEHTUPOBAHHAS apXUTEKTYpa,
NO3BOJISIONIAs MCIOJIB30BATh TOJICTHIE HJIM TOHKHE KIMEHTCKHE
pelieHuss U pa3Memarb cepBepHyro 4dacth B Windows u Linux-
NoJ00OHOM OKpYXXEHHM, B TOM uucie ¢ ucnoibzoBanueM 100%
BUPTYaIH3aliHy,

— wucnoie3oBanue CIM - moaenun, oOmel 0a3sl TaHHBIX;

— COBMECTHUMOCTh Cc TEXHOJIOTHUSIMU BigData,
aBTOMATHU3UpPOBaHHBIMU cucTeMaMu yrpasieHus (CYIIA, DMS, u

zp.).




HaumenoBanue HNuHoBanmonHas o
TpeOoBaHus K mapaMeTpaM H XapaKTePUCTHKaM HHHOBAITMOHHOM
TEXHUYECKHUX CPENICTB/ TEXHOJIOTHUS B COCTaBE . .
Ne .. . Onwucanue TeXHOJIOTUI 1 MHHOBAITMOHHBIX PEIICHHHA TEXHOJIOTUH U TPAaHUYHBIE YCIOBUS
YCTpOMCTB/ cucTem/ HarpaBJICHUS
9 10 €€ IPUMCHEHHIO
TEXHOJIOTUH WHHOBAIMOHHOTO PAa3BUTHS
1. JIoKanbHOE YIIpaBIeHNEe MOLIHOCTHIO — JBycTOopoHHHI1 o0MeH JTaHHBIMU MEXIy  3apsAIHOU
T'u6KOe YIpaBIeHHe 3apsHBIM TOKOM: UHPPACTPYKTYPOH M IIEHTPAMH YIPABICHUS CETSIMH MOCPEICTBOM
- KOTOPBIi TOTPEOMAET CMHUHUHBIA JICKTPOMOOHTH, momkrodenneii k | 1POBOmHbX  (Ethernet, PLC, ONTOBONOKOHHBIE KaHANbI) MM
3apsIHOM CTAHIMK, B 3aBUCKMOCTH OT 3arPy3KH 3JIEKTPOCETH IIUTAIOIIETO OOBEKTA; OecrpOBOIHBIX KAHAIOB CBA3H,
- KOTOpBIA TOTPEOIAECT MHOXECTBO 3apsDKAIONIMXCS  dJIeKTpoMoOmieii B | — AHUCKPETHOC U IUTABHOC MOBBIIICHHUE W ITOHHXXCHHUE 3apALHOTO
OIpEeJICTICHHOM reorpa)uuecKoM PEeruoHe, sl BRIpaBHIUBAHUS 3aTrPy3KH dieKTpoceTer | TOKa SIEKTPOMOOHIIS, TOAKTIOYCHHOTO K 3apsiIHON CTAaHIMH B
B 3TOM PETHOHE U YIIYUIIICHHS TapaMETPOB KaueCTBA YHEPTOCHAOKEHUSI. coorsercteun 'OCT P MOK 61851-1-2013 umu ISO/MOK 15118;
2. I'mobannHOE YIIPABJIEHUE MOILIHOCTBIO U M-ceThb — 3apdaHad CTaHIMda OJOJDKHA HMMCTHb BO3MOXKHOCTH BHEIIHETO
Bo BpeMst 3apsikM AIEKTPOMOOHIb MOXET HAXOAMTHCS O] BHEIIHHM | YIPaBICHHS IO BXOAY cranaapTa RS-485;
KOHTpPOJIEM, JIOMyCKasi TMOKOe yIpaBieHHE MPOLECCOM 3apsiAKU AJsl MOJHOLIEHHOW | — OOMEH JNaHHBIMHM C YNPABJIAIOIIENR CHCTEMOH IO IPOTOKOIY
MHTETPALUK B TIIO0ATBHYIO JJIEKTPHIECKYIO CETh € Y0BIETBOpeHreM notpebnocreit | MOK 61850-90-8.
MpuMeHEHIE  HOBLIX ANEKTPUUECKUX CETEeH W TI0JIH30BATENS AIEKTPOMOOWITS (MHTEIUIeKTyanbHas 3apsiaka). | — O3C Pexuma 3 u Pexuma 4 (B coorBerctBuu ¢ 'OCT P MOK
p . JlaHHBII TOAX 0] K OpraHU3aliH PoIiecca 3apsIKK AIeKTpoMoOmIst mpeaycmarpuBaet | 61851-1-2013), nojaep)kuBaroUIMX BHELIHEE YIPaBIEHHE IO
TEXHOJIOTUI U | 3apsagHas WHPPACTPYKTypa
43 C/IBHT IIPOILIECCA 3apsIIKK 110 BPEMEHH B 3aBUCHMOCTH OT Harpy3KH Ha djekTpudeckyro | ctangapram 61850-90-8 (33C Pexuma 3 u Pexuma 4) unu OCPP
MaTepHaoB B | IUISl DJIEKTPOTPAHCIIOPTa _
CeTh, HO C OJHOBPEMEHHBIM Yy4eTOM MOTpeOHOCTH Biaaenbua TtpancnoptHoro | (O3C Pexuma 4);
AIIEKTPOIHEPTETHKE

cpencTBa.

DM-cethb (vehicle-to-grid, V2G) - TexHOIOTHS TBYXCTOPOHHETO UCIIOIB30BAHUS
MOAKIIOYAaEMBbIX  3JIekTpoMoOwmwieir (OM), moapa3zymeBaromas — MOAKIIOUEHUE
TPAHCIIOPTHOTO CpEICTBa B OONIYI0 DJHEProceTh [UIsl TOM3APSAAKA U OTAAYd
3JICKTPOIHEPTHUH 0OPATHO B CETh.

Texnonorus DM-ceTh AaeT BIajeNblaM JIEKTPOMOOUIICH BO3ZMOKHOCTh CTaTh
AKTHBHBIM YYaCTHHUKOM DJHEPreTHYECKOTO PBIHKA, TMOJIy4as O0XOJ HE TOJHKO OT
peaM3aiyy AMEKTPOIHEPTUH TIPU OTJaue €€ B CETh, HO M OT Y4acTHs B CEPBHCAX TI0
peryJIupoOBaHUIO TapaMETPOB KayecTBa HHEpProcHaOkeHus. Takxke peanuszyercs
BO3MOXXHOCTh TOJIKITIOUYaTh JIEKTPOMOOMIIM C ATOW TEXHOJOTHUEH K COOCTBEHHOMY
JIOMY M MCIIOJIb30BaTh WX B Ka4eCcTBE OecriepeO0HHOTO MUTAHUS IS IoMa Wiu oduca
(peanmu3zarus OM-nowm, vehicle-to-home, V2H).

— TNPUMEHUMOCTb KaK B OHO(a3HbIX, TaK U B TpeX(a3HbIX CETAX;
— JIUTUN-MOHHBIE HAKOMUTENW AJisi 00ecCredeHUs BBICOKMX TOKa

paspsaa;
—  KJIMMaTHYECKOE UCIIONHEeHue Y1;
— JIBYCTOPOHHHUIA o0MeH JaHHBIMU MEXIY 3apsaaHON

UHOPACTPYKTYPOU U IEHTPAMU YIPABICHUS CETSIMH IMOCPEICTBOM
npoBoanbix (Ethernet, PLC, onToBONOKOHHBIE KaHabl) WIH
OeCPOBOIHBIX KaHAIOB CBSI3H;

— 0OMEH TaHHBIMH C 3aPSTHBIMH CTAHIIUSIMH 110 poTokory OCPP
i MOK 61850;

— oOMeH naHHbBIMH C muTaromuM 1eHtpom wwm YC mo
nportokosy OCPP mim MOK 61850;




HaunmenoBanue HNuHoBanmonnas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
Nerrp. | TORHHHCCKHX CPEACTB/ TEXHOJIOTIL B cOCTaBe Onucanue TeXHOJIOTUI U MHHOBALMOHHBIX PEILICHUH TEXHOJIOTUHU U TPAaHUYHBIE YCIIOBUS
YCTPOKUCTB/ cuctem/ HaIpaBJICHUs
9 110 €€ IPUMEHEHHUIO
TEXHOJIOTUI MHHOBAIMOHHOTO PAa3BUTHUSA
3. Pooling — 0e3omacHoOCTh nepenavyn TAHHBIX obecrnieunBaeTcs
O6beauHenne yxe (YHKIMOHUPYIOUIMX 3apsAHbBIX CTAHIMM, KOTOpble He | IIU(QPOBAHUMEM [aHHBIX W/HMIM KaHajda W/MIM IOCPEICTBOM
ABIIIOTCS 4YaCThIO KAKUX-TUOO CeTell, W paclOJOKEHHbIE B MpeleNax OJHOro | IPUMEHEHHUs KOHTPAKTOB Ha ocHoBe blockchain;
HUTAIOLIETO LIEHTPa, B IyJIbl A7 YIPOLICHUs IPOLEAYPhl YIPABICHUs U pealn3aluu | — wucnonb3oBanue nporokonoB OCHPdirect, OCPI,
JAPYTHX TE€XHOJIOTUH, HalIpUMEDP, TEXHOJIOTMH TJI00ANIBLHOTO YyIPABIECHHU MOLIHOCTBIO, | — MPOBEJEHHE CEPBUCHBIX OIEpAlMil 3a BpeMs He 0ojee 5 cek.
TaKUM O6paSOM, YTOOBI BHEIIIHSS CHCTEMa YIIpaBJICHUA MOTIJia OIIEPHUPOBATEH C ITYJIOM (6e3 y4e€Ta 3aJICPKCK B CETAX IIepeaadyn I[aHHLIX);
KaK C OJJTHUM OOBEKTOM. — obecrmeueHne 0€30MaCHOCTH TPaAH3AKIMA MyTeM Iu(poBaHUS
4, HCHCHTpaJ'II/IBOBaHHaH 3apsAaKa KaHaJja rnepeiavyu JaHHbIX;
TexHonorus [CLEHTPaIN30BaHHOM 3apsIKU TO3BONSCT PCIINTh MPOOIeMY | — ppeGosanne K 110 BEpXHEro YpPOBHS: KIMEHT-CEPBEPHAS
OTCYTCTBHSI ITyONMYHOM, NOCTYIHO!M Ha NPOTSDKCHWH BCETO MaplipyTa, 3apsgHOu ApPXUTEKTypa, IO3BOJIAIOIIAS HCIIOIb30BATh CEPBEPHYIO YacTh C
UHPPACTPYKTYpbl. MOOMIbHBIE IPUIIOKEHUS TTO3BOJIIOT OTJICIBHBIM MOJIB30BATEIAM |  1icrmonb30BanieM 100% BHPTYJIH3ALHH.
JIETUTHCSI CBOMMH YaCTHBIMU 3apsJHBIMHU YCTPOMCTBaMU 3JIEKTPOMOOIIS U CTAHIIUAMU
ObIcTpOii moa3apsaaku ¢ apyrumu. Mcnons3ys P2P-tuiatdopmbl, yacTHbIE BIAAEbIIBI
MOTYT C/IelaTh CBOM 3apsHbIC YCTPOMCTBA JOCTYNHBIMU Ui MyOJIMKHU B TO BpeMs,
KOTJa OHM CaMU HE HCIOJB3YIOTCS MMM U TOJYYUTh OMNpPEACNICHHBIA TOXOM IS
KOMIIEHCAIlUM 3aTpaT Ha 3JIeKTpUuecTBO. Boaurenu snexkTpoMoOHiIed MOIydaroT
BO3MOXXHOCTh HAaXOIHTh JOCTYIHBIE 3apsAHbIC YCTPOWCTBA BHE MyOIUYHBIX CETEH U
3apspKaTh CBOM TPAHCIIOPTHBIE CPEJICTBA IO TOTO, KAK OHM UCUEPIAIOT 3aps] OaTapeH.
5. Poymunr mexny cersimu 93C.
[Io ananmorum ¢ TEJIEKOMMYHHMKAIIMOHHON TEPMHHOJIOTHEH, 31€Ch MO
POYMHMHIOM TOHHMAeTCs BO3MOXKHOCTh OOECIEUECHHUs MPEJOCTaBICHUS YCIYTH IO
3apsiZiKe IEKTPOMOOUIIS B CETU OJTHOTO OIEpaTOpa CETH 3apsAJHbIX CTAHIMH KIMEHTY
JPyroro oreparopa CeTH 3apsIHBIX CTaHIUM, paboTalomero B TOH ke WU WHOU
reorpaduyeckoi 00JIacTH.
TexHonorus HeoOxoauma JuIst oOecriedeHus: CBOOOJHOTO TMEpelBUKEHUS Ha
AJICKTPOMOOUIIAX MEXKIY pPa3HbIMU O0JaCTSIMU/PErHOHAMU/CTPaHAMH, B KOTOPBIX
3apsiIHBIE YCIYyTU MOTYT OKa3bIBaTh Pa3HbIE IOPUANUYECKUE JINLIA.
BigData - cepust MOAXOMOB, HHCTPYMEHTOB MW METOJOB OOpabOTKH
CTPYKTYPUPOBAHHBIX M HECTPYKTYPUPOBAHHBIX JaHHBIX OIPOMHBIX OOBEMOB U
3HAYUTEIBHOTO MHOrooOpa3us Uil IOJYy4YEHHUsS BOCIHPUHUMAEMBIX YEJIOBEKOM
pe3yabTaToB, 3PPEKTUBHBIX B YCIOBUAX HEMPEPHIBHOTO IPUPOCTA, PACHIPEACIICHHS 1O
MHOT'OYMCIIEHHBIM y3J1aM BBIYMCIUTEIbHON CETH. — Pacnpenenennas apxurekTypa ¢ BO3MOKHOCTBIO pa3MEILEHUs B
Coznanue cucTeM XpaHEHHUs Jns  xpaHeHuss W 00paOoTku  OonbIIMX — JaHHBIX  OpuMeHstoTes | Windows u  Linux-mogoOHOM OKpYXEHHH, B TOM 4YHCIE C
44 CxBosHbIe TexHonomm | B 00pabOTKM JaHHBIX C | CHELUATU3UPOBAaHHbIE MH()OPMAIMOHHBIE CHUCTEMBI, 00ECIEUMBAIOIINE XpaHEeHHe U | ucnoab3zoBaHueM 100% BupTyanusanuy;

MNPUMCHCHUCM TEeXHOJIOTUH
Oonpux nanHbiX (BigData)

00paboTKy OONBIIUX CTPYKTYPUPOBAHHBIX M HECTPYKTYPUPOBAHHBIX OOBEMOB
JAHHBIX, B TOM YHCIIE TIOCTYMAIOIINE B PEaIbHOM MacITadbe BpeMeHN.

Cuctembl  XpaHeHMs  0a3upyIOTCS Ha  TPUHIMIAX  TOPU3OHTAIBHOU
MacmradbupyeMocTn OOpabOTKM JaHHBIX W PACHPENEICHHBIX BBIYMCICHUSX, YTO
o0ecreynBaeT BHICOKYIO MPOU3BOAUTEIBHOCTb.

[Tpumenenne texnonornu BigData mo3BossieT BBISBIATS HEOUEBUIHBIC CBSI3U U
3aKOHOMEPHOCTH MEX]y Pa3HOPOAHBIMH JaHHBIMH.

— peanmu3amus  BBIYMCICHHH in-memory, 0O0eCcIeunBarouX
00paboTKy OOJNBIINX MAacCHBOB JaHHBIX HEMOCPEICTBEHHO B
ONEpPaTUBHOMN MaMATH C KpallHE HU3KUMH 3aJICPKKAMHU.




HaumenoBanue HNuHoBanmonHas N
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
yCTPOMCTB/ cuctem/ HarpaBJIeHUs
9 10 €€ MPUMEHEHHIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
HeiipoTexHonoruu (CUCTEMbl HCKYCCTBEHHOT'O UHTEIJIEKTA) SABJISIOTCS MOIIHBIM
MHCTPYMEHTOM aHAJIUTUKU JAAHHBIX, MMO3BOJIAIONIMX pElIaTh IMIMPOKUM Kpyr 3aaay -
pacro3HaBaHue/TeHepanus 00pa30B, pPeud, TEKCTa; KiIacCHU(UKAIMU / PETPecCuu U
MHOTHX JPYTHUX.
CucteMbl HCKYCCTBEHHOTO MHTEJUICKTA MO3BOJISIOT PEaM30BbIBATh CIeAyIone | — BO3MOXHOCTE — NMOAKIIOYEHHUS  Pa3IUuHBIX  OUOIMOTEK
byHKIIIY: (Momyeit), peanuzyromux ML-pynkumu;
- pacro3HaBaHHe peur U U300pakKeHUid, B TOM YHCIIE B COCTAaBE BUICOPSAA; — TOAKIIOYEHHWE K pa3HbIM HUCTOYHHMKAM, B TOM YHCIIC
. - BBIMIOJHEHHWE on-line 3amady kiaccUpUKAUKU U PErPEecCCHM Ha BBOJMMBIX M | xpaHuiuinaM BigData.
45 CKBO3HBIE TEXHOJIOTUHN Heiiporexnonorun " eropruecknx TAHHBIX; g brtca Pep g d . Y
. —  KJIMEHT-CepBEpHas BHUC—OPUCHTHPOBAHHASI aPXUTEKTypa
HCKYCCTBEHHBIA MHTEIIJIEKT p ’ . CHT-CCPBCP CCPBUCOPHCHTHIPO PXHICKTYpa,
- peanusanus TNPEIMKTUBHBIX M IPOTHOCTHYECKHMX MoOAeNed Ha 06a3e | mo3Bonsiomas UCIOJb30BaTh TONCTHIE WM TOHKHE KIMEHTCKHE
CTaTHUCTUYECKUX U (MCTOPUUECKUX ) U BHIYUCIICHHBIX TAaHHBIX; pelieHus M pa3Meniath cepBepHyr0 4yactb B Windows u Linux-
-BO3MOKHOCTH pa6OTI>I ¢ 0OBIIUMH 00BbEMAMU JAHHBIX (BlgData). IOO00OHOM OKPYXE€HUH, B TOM YHCIIE C HCIOJIb30BAHUEM 100%
CHCTEMBI MCKYCCTBEHHOTO MHTEIUIEKTa MOTYT IPUMEHSATHCA KaK BCTPAUBAEMBIE | BUpTyaIM3allUH.
pelIeHNs B aBTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS JTHOO CICIUAIU3UPOBAHHBIC
MH(OPMALIMOHHBIE CHCTEMbl M HCIIOJIb30BaTh TEXHOJOTUN MAIIMHHOTO OOYYEeHHS;
mmMeHeHne ML-Moneneid (Monem MammHHOTO OOydeHHs) B PEKUME, COMOCTABUMOM C
PpeaTbHBIM MaCIITaOOM BPEMEHEM, Ha MTBIX M CPETHUX 00heMaXx JIAHHBIX.
1.Equnoe XpaHwiuiie JaHHbIX 1. Equnoe xpaHunuiie JaHHbIX:
Bo3MOkKHOCTH paboTaTh ¢ eAMHOM 6a30i peructpauuu (akToB NOTPEOIEHUS 3/3 | —  KOIMYECTBO Touek cOopa uH(popMamuu: 10 100 MIIH y37I0B;
BCEM Y4JYaCTHHKaM pPbIHKA. KmroueBas 0coOEHHOCTD pacnpeacii€cHHOro peecrpa — —  YacTroTa C60pa I/IH(l)OpMaLII/II/I: o 3 CEeKYHL;
OTCYTCTBUE €IUHOTO LIEHTpa YNpaBieHHUs. AJTOpUTM JOOABICHUS AAHHBIX B 0a3y | _  ofecHeunThb JIETHTHMHEOCTE K JIOCTOBEPHOCTD HH(POPMALIHI,
TPOBEPAETCA BCEMHU YUYaCTHUKAMU M HE U3MEHSAETCA. JIOCTOBEPHOCTD JAHHBIX CHUKAET | _  posMOSKHOCTE 110 JITBEPAUTL  JIOCTOBEPHOCTh  COXPAHEHHOH
U3JIEP’KKH Ha TPOTUBOPEUHS 11O 0053aTeTLCTBAMU MEXIY CTOPOHAMH JOTOBOPOB. unQopMaLuH
2.P2P sneproodMeH
B ycnoBusix nosiBneHus 60nbmorov KOJIMHYECTBA PACTIPENIeIeHHbIX HCTOYHUKOB | 3 POP sHeprooGMeH:
DJICKTPOOHEPrUu  (COMHEYHBIX IIAHENICH, BETPOrCHEPATOPOB, CHCTEM XPAHCHUS | _ [ orwacrns rogek c6opa nHbopMaimH: 70 100 MITH. Y3I108;
3EKTPOIHEPTHH, Ta30MOPIIHEBBIX YCTaHOBOK, JII'Y U T.1.) mosIBiIsieTCS BOBMOXKHOCTD | CTOMMOCTB TpAH3aKIHii TOJDKHA GBITh HiDKe 1%:
OpPTaHHW30BaTh MPOJNAXKY OJJIEKTPOIHEPTHMH B MalblX O00BEMax IO PBHIHOYHBIM . _
. —  BO3MOXHOCTb ITpoBoAuTh 10 100 000 TpaH3akLuii B CEKyHLY;
OpUHLIMIIAM, C O0ecleyeHHeM yCTOMYMBOCTH U ONTUMAIBHOCTH  PabOTHI
. — yacrorta cbopa HHPOpPMALUU: 10 3 CEKYH/I.
Cucremsl pacnpeneaeHHOro DTICKTPHICCKOM CCTH.
46 CKBO3HBIE TEXHOJIOTHHI P2P TexHonorus obecrieunBaet:

peectpa

- BO3MOKHOCTh TMOKITIOUEHHSI K YMHBIM ITPHOOpaM ydeTa 3JIeKTPO3HEPTuH;

- BO3MOXKHOCTh 3aJaTh MapaMeTpbl JUIsl BCEr0 MHOXECTBA KOHTPAKTOB KYILIH-
IPOJAXKH IEKTPOIHEPIHH;

- pacueTr MeX]ly BCEeMH YYaCTHUKaMH SHEPrOpbIHKA;

- uaTepdeiicsl nocryna k cucreme P2P sHeproodmena;

- y4eT 3aTpar Ha nepeaady 3JeKTPOIHEPTrur U GyHKIINIO OaJaHCHUPOBKH.

3.PacnipenenenHoe ynpaBieHHE CIIPOCOM

TexHomorus pacmpeneneHHOro peecTpa IPEeAOoCTaBISIeT  BO3MOXKHOCTb
3aKJI0YaTh OOJIBIIOE KOJMYECTBO KOHTPAKTOB HAa CHU)KEHUE HArpy3KH WM BBIJAYU
3IEKTPOIHEPTHH B CETh CPEIU KOHEUHBIX MOTpeduTene (hru3nueckux U puInIecKux
JIM1T), OTCIEKUBATH BBIIIOJHEHUE KOHTPAKTOB U IPOBOJUTH PACUETHI.

4.PacnipeiesieHHbIN )KypHaJl YCTaHOBJIECHHBIX ITapaMeTPOB 000pyA0BaHUS

TexHosiorHs 03BOJISIET BECTU JKYpHAJ YCTaHOBJIEHHBIX napaMeTpoB. [Ipu atom

3.PacnipeneneHHoe ynpaBiieHHE CIIPOCOM:

— peamm3amMs ~ YCTPOMCTB IO  TEXHOJOTUH
(pacripesielIeHHOT0 peecTpa);

— uHTep(eiCH MOoNTyueHHs 3apoca JUIsl CHIDKEHUS TOTPEOICHUS;
— BO3MOXKHOCTh TPUBS3aTh TNPUOOPHI ydeTa K KOHEYHOMY
MOTpeOUTEIIO;

—  peanu3anys MOJEIH PACYeTOB MEXY YUaCTHUKAMH.

OJIOKYENH

4. PacnpeneneHHbIN
00opymoBaHUsI:

—  KOJIMYECTBO TOUYEK KOHTPoJIsL: 10 10 ThIC. y3I10B;
— KOJIMYECTBO IIapaMEeTPOB Ha OJIHY TOUKY: A0 19;
— yactora cbopa uadopmamnmu: 10 3 CEKyHS,

KYpHaJI ~ YCTaHOBJEHHBIX  IapaMeTpOB




HaumenoBanue HNuHoBanmonHas o
TpeOoBanHus K TapaMeTpaM U XapaKTePUCTUKAM WHHOBAIMOHHOMN
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTaBe . .
Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
yCTPOMCTB/ cuctem/ HarpaBJIeHUs
9 10 €€ MPUMEHEHHIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
BHECTH M3MEHEHHs MOKHO TOJBKO IIPU aBTOPU3AaLMM C MOMOIIBIO CepTH(OUKATA, C | — BO3MOKHOCTH Pa3srpaHUUEHUs JOCTYyIa K HH)OPMAIHH;
BO3MOXXHOCTBIO BHCCTHU IMpaBUJia O KOJIMUCCTBC OJHOBPECMCHHO MMOATBCPIKAAIOIIUX 3TO — BO3MOXHOCTb IIOATBEPAUTH JOCTOBEPHOCTH coxpaHeHHoﬁ
U3MEHEHHE M0JIb30BaTENEH. s 3aIUTHI oT OECKOHTPOJILHOTO | pH(pOPMAITHHL.
(HeCaHKIIMOHUPOBAHHOTO) HW3MEHEHHUS TapaMeTpoB  00OpyIOBaHHS (HAIpUMep,
YCTaBOK pPEJICHON 3allUThl) IeJeco00pa3HO MPUMEHUTh PACHpEeICHHbIN JKypHa
YCTaHOBJICHHBIX IMAPAMETPOB M (PAKTOB X U3MEHEHUH.
IIOT penutcs HA TPU YPOBHSL:
— IlosneBol ypoBeHb, COACpKALUN NAaTYUKHU, U3MEPUTEIBHOE
obopymoBanne u np. KirodeBeiM TpeOOBaHHEM  SIBISETCS
. . . . BO3MOXXHOCTh aBTOHOMHOHW paboOThI (A7 4acTH MPUOOPOB, T
[Tpompbimiennsiii uaTepHer (Bemiei), Industrial Internet of Things (IloT) - p ( pHOOpOB,
OTCYTCTBYIOT UCTOUYHUKH MUTAHUS COOCTBEHHBIX HYXK]I).
koHuenus nocrpoenus UTT-unppactpyKkTypsl, MoApazyMeBaroas MOAKIIOUECHHE K
N N — VYpoBenp arperaniun — coBOoKynmHOCcTh [IOT-xaboB, kak
eAnHON MHGOPMAIMOHHON CeTH Pa3jIM4HOTro 00OpYyIOBaHUS, TaTYMKOB, CEHCOPOB, a
o MIPOMEKYTOUHOI'O 3BEHA MEXKJY HEMOCPEJACTBEHHO NAaTYMKAMHU U
TaK)Ke MHTETPALMIO TAHHBIX JIEMEHTOB MEXIY COOOIA. . o
. . WHTETPAIIMOHHON maThOpPMOH, o0ecIeunBaroIuX
OcnoBHoit 3anaueit [IoT sBisercst cOOp MaHHBIX ¢ MEPBUYHOTO 00OPYTOBAHUS o
. . WH(OPMAIIMOHHOE  B3aWMOJCWCTBHE MEXKIY CUCTYMKAMHU W
OHEProoOBEKTOB ISl IeNied TPEeIUKATUBHON aHAIMTUKH, MPOTHO3HPOBAHUS . .
9 . OPUKJIAJHBIM  YPOBHEM C  OJAHOBPEMEHHOW  MHHHMAJbHOM
TEXHOJIOTHYECKUX HApYIIEHUW C LETbI0 CHUXKEHUs ypoBHs aBapuitHoct (SAIFI) u .
. 00paboTKoil naHHBIX B pamkax kouuenuuu [1OT.
47 CkBO3HBIC TeXHONOTHH | [IpOMBITIIIEHHBI HHTEPHET | YCKOPEHHSI MPOIIECCOB BOCCTAHOBICHHS paOOTOCIIOCOOHOCTH 000PYIOBaHUS. I .
— UKIIQTHOU BEHb — IMHAs MHTETPAlMOHHAs MIaTdopma
CwmexnbiMu 3anadamu [IOT sBisiercst cOop, 06paboTka U XpaHEeHUE JaHHBIX 110 5 b AHO ypg N e 5 66p 1o (bopma,
MaKCHMaJIbHO MIUPOKOMY TEPEYHI0 BTOPUYHBIX CHUCTEM IHEProOOBEKTOB, CHUCTEM g ecneqHBaI%maﬂ CcOOp, XpaHCHUC, 0DPpabOTKY 6Hpeﬂ0CTaBﬂeHHe
yueTa 3JIEKTPOIHEPTUuH, C HX IMOCIEAYIOIMM aHaau30M U (OpPMUPOBAHUEM, Kak OJIBIIOTO 00BEMa  JAHHBIX, MOCTYIAIOIIHMX € DOJBIIOTO HHCIIa
NPEIMKATUBHON aHAIIUTUKH, TaK U PA3IMYHbIX aHAJIUTHUECKUX pa3pe3oB AS IS («kak YCTpOHCTB.
ecTb») [Ipy >TOM [OJKHBI BBIMOJIHATHCS CJEAyIOUIHEe TpeOOBaHMUS:
KmoueBoii ocobernoctbio 1IOT sBIseTcs BO3MOKHOCTh cOOpa maHHBIX ¢ | N OAYIPHOCTH HHICTPAlMOHHOH naTgopueL, 06€cneqHBaI9meH
GOJBIIOrO YHCIA YCTPOMCTS, pazzesnieHre MPUKIaJHOTO YPOBHS, YPOBHS XpaHEHUsI TaHHBIX;
- BO3MOXHOCTh wucnoib3oBaHusi SQL m NoSQL wmexaHuszMoB
00paboTKU/XpaHeHUs JIAHHBIX
- BO3MOKHOCTb MOJKJIIOYEHHS Pa3INYHBIX UCTOYHUKOB JaHHBIX C
HacTpanBaeMbIMU IIpaBUJIaMU OIPOcCa.
— JlomkHO  OBITH  OOECIIEUEHO  IUIAaBHOE  JBIDKEHHE  C
BO3MOXKHOCTBIO ITPEOOJICHHSI CKIIOHA BBEPX U BHU3,
— JokHa OBITh CHCTEMa TOPMOXKEHHS M CHCTeMa TMPOTHB
npockayib3biBaHus (anti - SKid system);
— BO3MOXHOCTh  aBTOMAaTHYECKH OOXOJUTh  MPEMSATCTBUS,
JlaHHas TEXHOJIOTHS OCHOBaHA Ha MPUMEHEHUH aBTOHOMHBIX WJIM IUCTAaHIIMOHHO | TIPEOJI0JICBaTh MPEIMATCTBUSA, B TOM YHCIIE MPEOJI0JICBATh BOJIHBIC
Komnonentst YIIPaBISIEMbIX MOOMJIBHBIX ITAT(GOPM IS BHIIOJIHEHUS XapaKTEPHBIX WX (TUIOBBIX) | MPENSTCTBHS B OPOS;
48 CKBO3HBIC TEXHOJIOTHH | pOOOTOTEXHUKH v | omepauyi Ha 00BEKTaX NIEKTPOSHEPIETHKH, B TOM YHCIIE OCMOTPBI/MHCIIEKTUPOBAHUE | —  CIOCOOHOCTH BHINOJNHATE AaBTOMATHYECKH JIUATHOCTHKY CBOMX
CEHCOpHUKa IOJCTaHIMOHHOrO obopyaosanus u JIOII (BKioYas CKpBITHIE KOMMYHHUKALMH), | CHCTEM M ONPENEIATh HOBPEKICHUE,

BBITIOJIHSITH pa0OTHI 110 HanpspkeHueM Ha JIDII (uncTka, muarHocTuka, u Jip.) U Tp.

— obopynoBaHue 1Mo 0OHAPYKECHUIO HECHOPMAJIbHBIX CUTYaIlui Ha
CHJIOBOM TMOJCTAHIIMM C TOMOIIBIO 3BYKOBBIX M ONTHYECKUX
CEHCOpax JOJDKHO  pasMeliaThCsi Ha  OMOPHO-TIOBOPOTHBIX
wiatpopmMax c ABYMS CTENEHSIMH CBOOOIBI (Kypc, nupdepeHt).
Onrtnueckoe 000OpynOBaHWE JOIDKHO HMETh  yHpaBiIsIeMble
TpaHC(OKATOPHI;




HanmMeHnoBanue
TEXHUYECKHUX CPEICTB/

TCXHOJIOTHA B COCTAaBE

HMunoBannonHas

Tpe6OBaHI/ISI K ImapaMeTpaM U XapaKTCPUCTHKaAM MHHOBAIIMOHHOM

Ne m.m. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTUHU U TPAHUYHBIE YCIIOBHS
yCTPOMCTB/ cuctem/ HaTPaBIICHUS
9 10 €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIIOHHOTO Pa3BUTHS
—  TeneyIpaBJICHHUE;
—  BO3MOXHOCTH yAaIeHHOTO MOHHUTOPHHTA dboHOBOI
00CTaHOBKY,
— HaJgu4he Ha OOpTY IMIMPOKOIIOJIOCHOTO OECIPOBOJHTO KaHaa
nepeaadr JaHHBIX ¢ CEHCOPOB B IIEHTP 00pab0TKK MH(OpMAITUH.
— HaJu4ue Ha O0OPTY CHUCTEMY MO3UIIMOHUPOBAHUS.
TexHonmornn  OecCpoOBOAHOM  CBA3M  —  COBOKYHNHOCTb  TEXHOJIOTHIA,
obecrieunBarOUX Tepenadyy WHOOpPMAIUU MEXKIy IByMs W 0ojiee TOYKaMH Ha
paccTosiHuu, He TpeOys MPOBOIHON CBSI3U.
[IpumenstoTCs creayronre BUabl CBA3H:
1. CucreMbl 6€CIIPOBOTHOTO IIMPOKOTIOIOCHOTO floctyna (BLLITTT). — Jluamason cropocTeii nepeaun manasx 0,05 - 50 KOHT/C:
2. CoTtoBas CBsI3b (B BUJIC YCIYT OTNIEPATOPOB COTOBOH CBs3M), ceTh LTE u BhIIIIE. :
. . —  BEJIMYMHA 33JIepKKH 10 15 c;
. 3. CucreMbl 5HeprodPQPeKTUBHBIX ceTell OecnpoBOAHON Tepenadu JaHHBIX . .
TexHomornu OecrpoBOHOMN o —  YyBCTBUTEJIBHOCTb MPUEMHUKOB YCTPOUCTB 110 -150 nbwM;
49 CKBO3HBIE TEXHOJIOTUH nanpHero paaunyca aeiicteus LoRaWAN.

CBA3U

4. CoroBas CBsI3b JUIsl YCTPOICTB TeneMeTpuu 1o cranaapty NB-10T.

becnipoBognbie pamumomnTepdericel mpumenstorcss B OCK  mius  mepepaun
HeOONBIIMX O 00BEMY JAHHBIX HA NAJIBHUE PACCTOSHHS, B MEPBYIO OuYepelb IS
nepeAays JaHHBIX OT CHCTEM TEeJIEeMETPUH, CHCTEM YydeTa, MOHUTOpPHHra W Ap.
UHPOPMALIMOHHBIX CHCTEM TpPYNI paccpeloTOYeHHbIX »HeprooobekroB (TII,
PEKII0y3€epoB U T.II.), OPTaHU3ALMU MEXMALIMHHOIO B3auMojeicTeus u VHTepHeTa
BEllle Ha OCHOBE CTaHIaPTOB U TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM.

— JIaJbHOCTbH CBA3U B ropojie 10 3 - 5 KM;
—  JIaJbHOCTH CBS3U HA OTKPBITON MECTHOCTH 10 40 KM;
mm¢pposanue 'OCT P 34.12-2005 / AES 128.




HaumenoBanue HNuHoBanmonHas o
TpeboBaHus K mapaMeTpaM M XapaKTepUCTUKAM HHHOBAIIMOHHOM
TEXHUYECKUX CPEICTB/ TEXHOJIOTHS B COCTABE N o
Ne .. . Onucanuie TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUI TEXHOJIOTU Y TPAHUYHBIE YCIOBHS
YCTPOKUCTB/ cuctem/ HaIlpaBJICHUSA
9 110 €€ IPUMEHEHUIO
TEXHOJIOTHI MHHOBALIMOHHOT'O Pa3BUTHS
TexHOIO0rnK AOMOHEHHOW PEAIBHOCTHU - 3TO COBOKYITHOCTh ayJMOBU3YaIbHbIX
TEXHOJIOTHI, OO0ecneyuBaloluX JOMOJHEHHE TOJdsl  BOCIPHUSATHUS  4YeJIOBeKa
JIOTIOJTHUTEIBHBIMH CBEICHUSMU C LENbIO YIYUYIIEHUS BOCIPUATHS HH(POPMAIIH.
TexHOIOTUM BHUPTYaJTbHOW PEATBHOCTH - 3TO COBOKYIMHOCTh TEXHOJOTHM,
o0ecreynBaOIIUX  CO3JaHHE  AyJAHMOBU3YaJIbHOTO  HCKYCCTBEHHOIO  MHpAa,
BOCIHIPUHHUMAEMOTI'0 YE€JIOBEKOM ITOCPEACTBOM TEXHOJIOTUUYECKHUX CPEJICTB. — Jl1s MOOUIBHBIX /HOCHMBIX KOMIUIEKCOB IIPEABABIISIIOTCA
OO11ee A1t TEXHOJIOTHU BUPTYaJIbHON M TOMIOJHEHHOMN peabHOCTEH: TpeOOBaHUs MO BJIATO-, MbUIE3ALIUILEHHOCTH, 3JIEKTPOMATrHUTHOM
1. BusyanbHoe pacmmpeHne 00JaCTH  BUIMMOCTH € pa3MEIIEHHEM | COBMECTHMOCTH,  BHOpO-,  yAapONpPOYHOCTH,  IO3BOJISAIOLINE
JIOTIOJTHUTEIIBHBIX [TAPAaMETPOB 00OPYAOBaHUs / TPOBOJMMBIX PabOT, MOMOJHEHHOE | MCIIONL30BATh UX IIPU BHINOJHEHUH TEXHOJIOTHYECKUX OIEPALIHIi;
TexHOLOMH BHoTVaLLHoi 1 | SEYKOBPIM  COTPOBOMKICHHEM  TaKHX pabor wium wuHPOpMAIMEl O COCTOSHHUM | — TPOrPAaMMHBIA WM [POrPaMMHO-ANIMapaTHBIH  KOMILIEKC,
50 CKBO3HBIE TEXHOJIOTHH pTy 00opyI0BaHUSI. peanu3ylolmui BBIYMCIMUTEIBHBIE 3aJa4d, JOJDKEH JOIyCKaTh

JOTIOJIHEHHOH peaIbHOCTEN

2. BusyanpHOe pacuimpeHue 00JacTH BUAMMOCTH IUCIIETYEPCKOTO TEpCOHANA
WIN TIEPCOHAJIA, BHIOJIHAIOMETO (PYHKINN OM3HEC-aHAJTUTUKH, 0€3 HE0OXO0AUMOCTH
pa3BepTHIBAHUS TPOMO3AKUX CHCTEM KOJUIGKTUBHOTO OTOOPasKEHHUSI.

TexHOoNMOrMM BHUPTYaJIbHOW pEATbHOCTH MPUMEHSIOTCS JUISI MOACIHPOBAHHUS
HOBBIX OOBEKTOB/ TIOMEIICHWH / o0opydoBaHUs (BUPTyaJlbHOE ampoOWpOBaHHUE
pe3yIbTaTOB CTPOUTENHCTBA, U3YUYECHHE BOZMOXKHOCTEH MOCIEIYIONIEH KCIUTyaTalliu
U T.IL.).

TexHOIOrMM NPUMEHSIOTCS B YAaCTH TEXHOJIOTMUYECKHX MPOIECCOB: TPEHAKEPHI
JMICTIETYEPCKOTO M ONEPAaTHBHOTO IEepCcOHalla, NPEAOCTaBICHHE OIEpaTHBHON
UH(POPMALIUK PEMOHTHOMY MIEPCOHATY U T..

pasBepthiBanre On-premise (Ha COOCTBEHHBIX BBIYHCIHTEIIBHBIX
MOIIIHOCTSX 00BEKTA);

— moanepxkka texHonoruit [loT, 06mauyHbIX CEpBUCOB,;

— wunterpauust ¢ ERP—cucremamu (CYIIA) u ucrounmkamu
AHAIUTUYECKUX JTAHHBIX.




