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HanmveHnoBaHne TeXHIIECKNX
CPEnCTB/ yCTPOHCTB/ cucTeM/
TEXHOJIOTUI

MHaHOBanOHHAsI TEXHOJIOTHS B
COCTaB€ HAIIPaBJICHUA
MHHOBAITMOHHOT'O Pa3BUTHUSA

OmnmcaHue TeXHOJIOTHA ¥ MHHOBAIMOHHBIX PEIICHUH

TpeboBanus K mapaMeTpaM U XapaKTEPUCTHKAM HHHOBAIMOHHOHN TEXHOJIOTHH U
TPaHWYHBIE YCIOBUS IO €€ MPUMEHEHUIO

Iepexonq u  MacmrabHOe
BHEJ[PEHHE UQPOBBIX
nmoxcrannuii  (LIIC) xmacca
HanpspkeHus 35-110 (220) kB

Hudpossie ycTpoiicTBa peneiHON
3aIIUTHl ¥ aBTOMATHKH,

Mo Iep KUBatoIue udpoBoi
0o0OMeH TaHHBIMU

Hudposas peneifHas 3am1uTa ¢ OpraHu3anyueii TOPU30HTAIHFHOTO 0OMEHa JAHHBIMH 0 TIPOTOKOITY
IEC 61850-8.1.

[Ipeobpa3oBareny aHATOTOBBHIX BEIWYHH ToKa 1 HanpspkeHUs (Merging Unit (AMU) B ungpoBoii
notok [EC 61850-9.2, B TOM uucie HHTErpupyeMble B TPAJULIMOHHbBIE TEPMUHAJIBI peleHON 3aIUTHI U
ABTOMATHKH.

H3mepuTenbHble BXOIBI YCTPOHCTB P3A MOIKITIOUAOTCS K TPAAUIHOHHBIM (AIIEKTPOMATHUTHBIM)
tpanchopmaropam toka u Hanpspkenus (TT u TH). YcrpoiictBo P3A monyuaeT u mepenact JaHHBIC U
00OMEHHBaeTCsl CUTHaJaMH C APYTUMHU HWHTEIJIEKTYaJbHBIMU JJIEKTPOHHBIMHU ycTpoicTBamu (UDY)
IIIC. B 3aBucuMOCTH OT BHIOB HCIIOJHEHHS, IpPEAyCMaTPUBAETCS NMpHEM M Iepefada JOTHUECKHUX
CHTHAJIOB AJISI B3aMMOJCHCTBHS C YCTPOHCTBAMH 3aIIMTHl M aBTOMAaTHKH CPEIHETO YpOBHS (YpOBEHB
P3A) cBoeii IIC, a Takke oOMEH NaHHBIMH M CHUTHanaMu c yctpoiictBamu P3A cmexnbx IIC.
VYerpoiictBo P3A nepenaer gaHHble Ha nmoacTaHUMOHHBIN ypoBeHb LIIC u mpuHMMaeT naHHbBIE U
VIPaBIIAIONINE BO3ACHCTBUS OT YCTPOWCTB moacraHmuonHoro yposas L[IIC (MMS, GOOSE - IEC
61850-8-1).

—  Hopnepxka poccuiickoro npoduis npotokona IEC 61850;
—  moanepxka mpotokosa IEC 61850-8.1;

— moanepxkka mporokosa [IEEE1588 V2, SNTP;

—  moAajep:KKa eIMHOM HIMHEI mpolecca U muHsI [1C.

Hudposas peneifHas 3anura ¢ OpraHU3anneii «BepTHKAIHLHOTO 0OMEHa JAHHBIMI IT0 TIPOTOKOITY
IEC 61850-9-2. M3meputenspHble BXOABI ycTpoicTB P3A moakmogarores k anmektpoHHsiM TT u TH
4yepe3 KOMMYHHKAIMOHHYIO CETh M IOJIy4aroT Ha BXOJ HU(POBHIC MAKETHl JAHHBIX B COOTBETCTBUU C
tdopmatom IEC 61850-9-2 (LE). VYcrpoiictBo P3A monyyaer u mepenacT AaHHbIC M OOMEHHUBACTCS
curHanamu ¢ apyrumu MDY yposus npucoenunenus LIIC. B 3aBucuMOCTH OT BUIOB HCIOIHEHHUS,
IpeaycMaTpUBaeTCs MPHEM U IMepeada JIOTHYECKUX CHIHAJIOB JUIsl B3aUMOJACHCTBUS € YCTpOicTBAaMU
3alIMTHl ¥ aBTOMATHKH cpeaHero ypoBHsi cBoedd IIC, a Takke OOMEH NaHHBIMM W CHTHAJIAMH C
yctpoiictBamu P3A cmexubix [1C. YcTpoiictBo P3A momkHO nepenaBaTh 1aHHbIE Ha MOICTaHITUOHHBII
yposenb LIIIC u nmpuHIMATE NaHHBIC W YIPABISIONINE BO3ICHCTBHS OT YCTPOWCTB IMOACTAHIIMOHHOTO
yposust HHIIC (MMS, GOOSE - IEC 61850-8-1).

—  Tognepsxka nporokona IEC 61850-9.2;

— momnepxka nporokona [EC 61850-8.1;

—  momnepxka poccuiickoro npoduis nporokona [EC 61850;
— noaxepxkka nporokosa IEEE1588 V2, SNTP;

—  [OAJEpKKa eqUHON MMHBI nporecca u muHbl [1C.

Iepexop u MacitabHOE
BHe[peHre [U(PPOBBIX
nojacranmuil (L[I1C) kmacca
Harpspkenus 35-110 (220) kB

Hudpossie (3MeKTpOHHBIE)
W3MEPUTENN TOKa M HaIPsDKCHUS
(Brimrouass TpaHCHOPMATOPEL, a
TaKKe pasIHYHBIC BUJIBI
JaTYMKOB, BKJIIOYAs BOJIOKOHHO-
OINITHYECKHE), I0JICPKUBAIOIINE
udpoBoil 0OMEH TaHHBIMHU

1. llucppoBbie EpBUYHBIC TATYUKU

Tparchopmaroper Toka snekrpoHHble onrtudeckue OTT ¢ mudporsiM Bexomom (TTIO0)
NpeaHa3HAYeHBb! U1 U3MEPEHHs 1 MacIITaOHOTO IPeoOpa3oBaHus 3HAUCHUS CHIIBI IEPEMEHHOTO (B TOM
YHCIIe C anepuoJUYecKO COCTaBIISIONICH) NMITYJILCHOTO M IIOCTOSIHHOTO TOKA M BBIPAOOTKH CHT'HANA
u3MepuTeNbHol uHpopManuu cormacHo cranmapty IEC 61850-9-2 mis mepemaud pes3ysibTaToB
U3MEpeHuil u mnpeoOpa3oBaHMA HA DIIEKTPUYECKHE HW3MEPUTENbHBIE TNPHOOPH, B CHUCTEMBI
KOMMEPYECKOTO yueTa JIEKTPUIECKON SHepruu, YCTPOUCTBAM M3MEpEeHHs (B TOM YHCIe MoKa3aTeen
KagecTBa  JJEKTPOIHEPTMM),  3alIUThl,  aBTOMATHKM,  CHTHAJIH3aIMA M YIPaBJICHUS.
IIpenmymiecTBa ONTHYECKUX TPAaHC(HOPMATOPOB:

- Be3omacHOCTh U 3KOIOTHYECKas YUCTOTA,;

- EcrecTBenHas ranpBaHnYeCcKast pa3Bsi3Ka NEPBUYHBIX M BTOPUYHBIX IIETICH;

- OrcyTcTBHE BbIHOCA OoTeHUHana ¢ OPY;

- CHWXEHME 3KCIUTyaTallMOHHBIX 3aTpar: He TpeOyIoT 3aMEHBI/KOHTpOJISI Macila WIH 3Jierasa,
PETYISIPHOTO PEMOHTA MIIM MPOBEPKH (3aTPaThl HE NPEBHILAIOT 2% OT CTOMMOCTH NpHO0pa 3a BCe BpeMs
JKCIUTyaTalin);

- YMeHbIIEeHHe CyMMapHOH MOTPEIIHOCTH U3MEPUTENBHBIX KOMIUIEKCOB;

- Maccorabaputaple Tokazatenu (OT 15 Kr) 3HAUMTENILHO MEHBINE, YeM Y TPaaUIIMOHHBIX
TpaHncpopmaropos (0t100 kr).

Hemurenn HanpsokeHHs eMKOCTHBle anekTtponHHble ([JJHED) ¢ nmdpoBeM  BRIXOIOM
MpeIHa3HaYeHbI I U3MEPEHUs U MaclITaOHOTO MPeoOpa3oBaHMs 3HAYEHUSI BBICOKOTO HATPSIKCHUS
MEPEMEHHOTO TOKa MPOMBINUIEHHOH "acToTsl 50 I'11 ¢ 3a3eMieHHON HEHTpabio B HU3KOE 3HAUCHHE
HaIpsHKEHUS TIEPEMEHHOT0 TOKa IPOMBIIIIIEHHOH yacToThl 50 I'l 1 BBIpaOOTKM CHTHAIA H3MEpUTETbHON
nHdopmanun cornacHo crangapry IEC 61850-9-2 nns mepemaunm pe3ynbTaToB H3MEpPEHUH W
npeoOpa3oBaHKsl HA INEKTPUYECKHE HM3MEpUTEIbHBIE NMPHUOOPHI, B CHCTEMBI KOMMEPUYECKOTO ydeTa
JJIEKTPUYECKON SHEpPruM, YCTPOHCTBAM H3MepeHHs (B TOM 4UHCIe [OKazaTeleld KadecTBa
JJIEKTPOIHEPTUH), 3alUThl, aBTOMAaTHKM, CUTHAIM3AIMA W YIPaBICHHS B KAaueCTBE HIICKTPOHHBIX
TpaHcopMaTOpOB HAPSHKEHHS.

—  Tlomnepxka mpotokona IEC 61850-9.2;

—  knacc TouHoctH He Xyxe 0,05% npu 1% oT HOMMHAIBHOTO TOKa;

—  CTaOMIBHOCTB XapaKTEPUCTUK ONTHYECKOTO BOJIOKHA HA BECh CPOK CITYKOBI;
—  JIMHEHHOCTh METPOJIOTHIECKUX XapaKTEPUCTHK BO BCEM JHaIa30HE;

—  CpOK ciryxOsI - He MeHee 30 ser;

—  MEXIOBEPOYHBIH WHTEPBAJ [OJDKEH COOTBETCTBOBATH CPOKY CIIY>KOBI
M3MEPUTEILHOTO TpaHchopMaTopa.
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HanpspkeHus 35-110 (220) kB

1 BOBMOXXHOCTBIO MHTETrpalliu B
€IUHYIO CUCTEMY YIPaBIIECHHUS],
MAaKCHMAJIbHO B HACOJOIHH Plug-
n-Play

(CAC) m B UHTGIJIEKTyalIbHYI0 CHCTEMY KOMMEpUYecKoro yuera oanekTpodneprun (MCYD)
JJEKTPOCETEBON KOMITAHHU.

Oynukius Plug-n-Play peanmsyercst myTéM caMOONMCAHUS WHTEIUICKTYAIBHBIX 3JICKTPOHHBIX
ycrpoticte (UDY) Bo Bpemst UX paOOTHI, HCIIOIB3YsI SI3BIK OMUCAHUS COOTBETCTBYIOMIMX KOH(PUTYpAITHiA
OKPYIKaIOMIET0 3JIEKTPOCETeBOro obopyaoBanus. [IpukinanHas nporpamma Plag-n-Play MoxkeT BEIIBUTE
(hYHKIIMOHATBHOCTH OAHOTO MU Oostee 1DV BO Bpemst ux pabOTHI O€3 BCAKOro KOH(GUTYPUPOBAHHS, a

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
2. Mudporsie mpeodbpazoBatein
[Tonesoii mpeobpaszoBatens (I1I1) n3mepurensHbBIX TpaHC(HOPMATOPOB TOKA M HANPSDKEHMS
npeaHa3Ha4YeH s MpeoOpa30BaHusl aHAJIOTOBBIX CHUTHAJIOB, MTOCTYMAONINX Ha U3MEPHUTEIILHBIE BXOBI
crporicTtBa OT ayekrpoMarHuTHblx TT u TH, B nuppoBoi BuA M mepenadyy JaHHOIO CHUrHala B .
y (11;) P - B wadp a perady A —  Oo6ecnieuenne coBmectumoct ¢ MOK 61850-9.2;
U(pPOBOM BHUJE.
P N —  cootBeTcTBUE TpeboBaHMsM 110 OMC;
AHanoroBsle HM3MEpUTENbHBIC KaHAJIbl YCTPONCTBA MNpeAHA3HAUEHBl I MOJKIIOUEHHUS K .
—  JHMHEWHOCTh METPOJIOTHYECKHUX XapPaKTEPUCTHK BO BCEM IHAIa30HE;
BTOPUYHBIM OOMOTKaM W3MEPHUTENBHBIX TPAaHC(HOPMATOPOB TOKA M HATIPSKCHHUS. 5 30
IIIT TT u TH nomken oGecrieunsars GopMHPOBAaHHE MUPPOBOro MOTOKA MIHOBEHHBIX 3Hauenmii | CPOK CHYKOBI - HE MEHEC ST JICT.
TOKAa W/WIM HANpsDKEHHS HAa OCHOBAaHWM AHAJOTOBBIX IAHHBIX, IHOJYYaeMBIX OT H3MEPHUTEIBHOTO
uHTepdeiica ycrpoiictBa. Popma mepenadn OMUPPOBAHHBIX 3HAYCHUIH MO0 KOMMYHUKAITHOHHON CETH
noipkHa coorBercTtBoBaTh [EC 61850-9-2.
IMocTpoenne cuctem Ha 06a3e CHHXPOHM3MPOBAHHBIX BEKTOPHBIX M3MEPEHUI BBIOIHSACTCA Ha
OTJEJBHBIX YCTPONCTBAX, a TAK)KE C IPUMEHEHUEM PEruCTPaTopOB aBapUHHBIX COOBITHH.
CucteMa CHHXPOHHM3HPOBAHHBIX BeKTOpPHbIX H3MepeHUN (CBM) cOCTOMT M3 HECKONBKHUX
YCTPONCTB CHHXPOHU3UPOBaHHBIX M3MepeHuit (PMU) u koHIeHTpaTOpa BeKTOpHBbIX n3Mepenuit (PDC).
CobGupaembie PDC naHHBIE MOT'YT MCIIONB30BaThCsS B CHCTEMax pa3lIMUHBIX YpPOBHEW CIIOKHOCTH —
Mepexo W Macmrabioe YcrpoiicTBa HayMHAas C BU3yalM3allMd JaHHBIX M (OPMHUPOBAHUS IMPEIYNPEIUTEIbHBIX CUTHAJIOB, 3aKaHYHBas
pexon CHHXPOHHM3UPOBAaHHBIX CUCTEMAaMM aHAJIN3a, YIIPABJICHUS U 3aLUTHL. —  Tonnepxxa nporokona IEC 61850-9.2;
BHE/IPCHIHE (G pOoBBIX o
3 nonctammii (IIIC)  knacca HU3MEpEHUI (PMU), Ha ocroBe CBU moxeT OBITH CO3IaHa CHCTEMa MOHHTOPHHTA TEepeXomHBIX pexkuMoB (CMITP — cootBerctBue ctannapty IEEE C37.118;
wanpsikerus 35-110 (220) kB uHTerpupoBannsie B L{IIC (WAMYS)), xoTopast HCIONB3YEeT MOJIEIb SHEPTOCUCTEMBI H TAHHBIC PEalbHOTO BPEMEHHU UTS PEIICHUS —  Hanuuue QyHKIHUA MOIACPKKK IPUHITHS PEIICHAN B TEMIIC MPoIecca.
p 3aJa4 ONEPaTHBHOIO YIPABICHUS U IPOrHO3UPOBAHMS, a TAKKE Ul pean3alii TPOTHBOABAPUITHON
apromatuku. CBU npuMeHsroTcs:
- Ha I1C ¢ pacnipenenénHol reHepanueii;
- Ha 00BEKTaX ¢ MPUCOSANHCHHOMN KPYITHOW MPOMBIIIJICHHOW Harpy3KoH;
- B KPYIIHBIX [IEHTpaX MHUTaHUS;
- IIpU HAJIMYHUU PEBEPCUBHBIX NTEPETOKOB.
— Hanuuwue reneparopa mojneneld yrpo3 M aHOMAalui Uil aBTOMAaTHYECKOM
TPEHUPOBKU CHCTEMBI;
C —  Hanuuue 0a3bl JaHHBIX CUTHATYp, PEMyTAI[MOHHBIX CHUCKOB M ONHCAHUN
pefcTBa  (CHCTEMEI) KOHTDOIA YIpo3, aTak U HECaHKLIIMOHUPOBAHHbBIX BO3/IECHUCTBUN;
(ananmu3a) 3aIUIIEHHOCTH N
. — Hammuue 1udpoBoro aBoifHmka - ostanona LIIT ¢ HamoxeHuem
1 QppoBbIX KOMMYHHKaIHH N . o .
(MHGbOPMAIHOHHBIX TIOTOKOB) 110 [IpuMeHeHHE TEXHOJOTMM MAIIMHHOTO OOy4YeHMS M HEHpPOHHBIX ceTell I OOHapyXKeHus MH(POPMALMOHHON MOJIENH;
I OTOIIZOIIaM cranmapra  IEC aHoManmnii IUPPOBBIX KOMMYHHKAIWi (MHGOPMAIMOHHBIX MOTOKOB), HE COOTBETCTBYIOIIMX | —  pealu3alys alrOpUTMOB CPaBHUTENBHOIO aHAJIU3a CETEBOro Tpaduka Ha
P P STAJIOHHOMY TPOGWI0 HHPOPMAIMOHHOIO B3aWMOJEUCTBUA OOBEKTOB Ha s3bIKe Substation | TpeagMeT OTIMYMM M HECOBNAAEHWH TpH HMHPOPMAMOHHOM OOMeHe
Ilepexoq u  macmrabHoe | 61850 u T.1. ¢ IpUMEHEHHEM - . . )
Configuration description Language (SCL), cornacHo crangaptoB MOK 61850. koMmmonentoB LI1C;
BHE/IpeHHE IU(POBBIX | TEXHOJIOTHH MAaIIUHHOTO
N N N Cpenctpa (CUCTeMbl) KOHTPOJISI M aHAJH3a 3alIUIIEHHOCTH YPOBHS CETH BKIIIOYAIOT B CEOSI: —  Hammuue ceprupukamun @CTIK;
4 noncranmmii  (LIIIC) kmacca | oOyueHUss W HEHPOHHBIX ceTei ATy (CeHCOpBI): 5 6
HanpspkeHus 35-110 (220) kB | it oOHapyXeHHS aHOMAJIHHA C i P eceTI::Bo}o A(DHKA 1 METAIQHHBIX: —6 MOJIIEPIKKA apXI/ITVeIIiITI}épTo eclie4eHMs] 0€30I1aCHOCTU IPU UCIOJIb30BaHUU
LETTBIO P — aganma;g ' P I > 00JIa4YHBIX BBIYUCIICHUH ;
(YHKUMOHANBHOH Ge30macHoCTH anamd ﬁ, - —  COXpaHEHue pa§0Tocnoco6Hocm CHUCTEMBI IIPU MOPAKEHHH, a TaKKe
NPOLIECCOB JMCTAHIHOHHOTO - aMMyH(f)e R 5 peanmu3anys  aBapUHHBIX PEKUMOB  (YHKIHOHHPOBAHHS CHUCTEMBI  MpHU
yIIpaBiIeHus TePBHYHBIM porp . HECAHKIIMOHMPOBAaHHOM TPOHHMKHOBEHUH, BO3HMKHOBCHMHM WHBIX YIPO3 U
3IEKTPOCETEBLIM 000PYH0BAHUEM HpAMOM MOPKEHIN CHCTEMbI,
— IIOMCK ¥ BBIABICHHE CIIEZOB KOMIPOMETAIMM B CETEBOM Tpaduke,
pacciieioBaHue aTaK, PeKOHCTPYKIMS CECCHI;
—  BO3MOXXHOCTH XPaHEHHS CBIPOTO TpadHKa 1 MapaMeTpoB CECCHH B 3a1aHHOM
o0BpeMe (B TOM grcie 0e3 OrpaHHICHHUS TI0 BPEMEHH).
MHTeeKTyambHbe Ipencrasnser coOOM HHTENIEKTYyalbHBI KOMMYTALMOHHBIA anmapaT ¢ WHTErpPUPOBAaHHOM | —  He 10imKHBI TpeGOBATH KAMTAIBHOIO PEMOHTA B TEUEHUE YCTAHOBIEHHOTO
KOMILICKTHIG CHCTEMOI1 U3MEepEeHUsI TOKOB, 1 MUKPOIIPOLECCOPHBIH MIKad yIpaBiIeHUs ¢ IPOABUHYTHIMU (QYHKIUAMH | CpOKa SKCIUIyaTAllMK MJIK [0 MCYEPIIaHHsl KOMMYTALMOHHOTO PECYPCa;
pacnpenenuTeNbHbBIe YCTPOcTBa 3aIMT U aBTOMATHKH, ycTaHaausaembie Ha [1C, T u PII. —  TapaHTHHHBIA CPOK — HE MEHee 5 JIeT ¢ 1aThl BBOJA B SKCIUTYaTaIlIo;
HUKPVY ocHaméH HMHTErpUPOBAHHBIMU KOHTPOJUIEpAMU IPHUCOEAMHEHUH, NOLICPKUBAIOIUMHU | — - .
Mepexon . macmrradnoe | (MKPY PNP) ¢ (dbpoBoii oome Lua cg(]? e I/IKPYp(I/IKi(P)) pSCA]JDIA CHUC é ovﬂipo e oucl) a PO Cy O - e wertee 30 ret;
nppoBoii 0OMEH JaHHBIMH MEKHBIMU u -CHUCTEMO}A. Me TOTO, H
BHE/IPCHNE IUPPOBBIX | HHTETPUPOBAHHBIMHU mop . p » Hd | — KIMeHT-cepBepHas CepBHC—OPUEHTUPOBAHHAS APXUTEKTYPA, TO3BOJIAIONIAS
5 noacrammmii (ITIC)  Kiacca | KOHTPOJUIGPAMH IPUCOCHHEHHUIE UH()OPMALIMOHHOM YyPOBHE BO3MOKHA UHTEIPALMA KOMIUIEKCA B CUCTEMY aBTOMATU3ALMHU NMOACTAHUME |  11er10IB30BATE TOICTRIE MJIH TOHKHE (WEB unTepeiic) KIMEHTCKHE PeeHns 1

pasMemaTh cepBepHyto 9acTb B Windows u Linux-1iojoOHOM OKpYy>KE€HUH, B TOM
qucie ¢ ucrnonaszoBanueM 100% BupTyanusanuu;

— mojepxka MDK 61850-8.1/9.2;

—  peanuzanys U3 «KOPOOKU»;

—  noxnepxka texaonoruit CIM monenu, SCADA/DMS/OMS;
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Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
_— cpencts/ yCTpOI/ICTBf cucrtem/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH e
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
3aTeM, Ha OCHOBE MOJYYEHHBIX JJAHHBIX, CTEHEPUPOBATh B3alMHBIE CBA3H M rpadudeckuil uatepdedic | — mommepsxka equHol muHbL mpouecca KPY;
M0JIb30BATCJIA. —  Hanuuue QYHKIMA CaMOIMAarHOCTHKH U YAAJICHHOTO MapaMeTPUPOBAHHS.
HKPY no3Bonsitor obecrieunTh 0OMEH JTaHHBIMH, pPeallu3yeMbIMH Ha OCHOBe cTaHaapToB MOK
61850-8.1/9.2 mist nocTpoenus nudposoii moacranimu ¢ nepeaadedr SV, MMS u GOOSE coo0rienuii,
a TaK)Ke B CTaHJApTHHIX IPOMBIIIICHHBIX (OpMaTax Mepeaadyr AaHHBIX 10 TEIEKOMMYHHKAI[HOHHOW
MH(PACTPYKTYpE IIEKTPHYECKUX CETEH.
VYerpoiictea CBU (PMU) B coueranuu ¢ cuctemamu ynpapierus (WACS), samuntel (WAPS), | —  Coorsercteue TpeboBanusM  crangapra AO «CO EDC» CTO
CHCTEMBI IPOCTPAHCTBEHHO-PACIIPeeNEHHBIX H3Mepennii WAMS mnpennasHaueHsl Ui usmepenus | 59012820.29.020.011-2016 u crangapra ITAO «®CK EDC» CTO 56947007-
BEKTOPHBIX JIEKTPUYECKUX BEIMYUH B yNANEHHBIX APYr OT Opyra TOUKax 3JeKTpudeckoil cetu g | 29.240.10.248-2017;
peuieHnd 3aaa9 MOHUTOPHUHTA JJIEKTPUICCKUX PEKUMOB, YIIPABJICHUSA UMHU B PEXKNUME OHHaI>'IH, B TOM — BBIIIOJIHEHUE CBI/L 06pa60TKa W Iepefaya JaHHBIX 10 KaHallaM CBSI3U B
YHUCJIE C IIOMOIIBIO CPEACTB peneﬁHoﬁ 3alAThIl ¥ aBTOMATHUKH, AJIs1 KOHTPOJIA COCTOSHUS O60pyZ[OBaHI/ISI, peanbHOM BPEMEHHU OT PMU k KOHLIEHTPATOPY PDC mo MIPOTOKOJIaM IEEE
CO3/IaHHs YTOYHEHHBIX PACUETHBIX MOJENEH 3JIEKTPUYECKMX CHCTEM CO3JaHMs CHCTeM MOHHMTOpMHra | (37.118.1, IEEE C37.118.2 u IEEE 1344;
NCPEXOAHBIX PEIKUMOB. — moanepxka crangaproB MOK 61850, TOCT P M3K 60870-5-101/103/104,
Tlepexox K wndposbM | YerpoiicTsa Taxue ycTpolicTBa 00ecneuMBarOT BBHIIOJHEHHE C HOPMHPOBAHHOH TOYHOCTBIO HM3MEpEeHMH | DNP3;
AKTUBHO-4/IANITUBHBIM CETSIM C | CHHXPOHH3MPOBAHHBIX CHHXPOHH3HPOBAHHBIX BEKTOPOB (MOJIIs M OTHOCHTENBHOIO yriia) (asHbiX TOKOB M HAMPSKCHWH, | _  3a71apHas TOYHOCTH BEKTOPHBIX M3MEPEHHMIl JOIKHA 0GECIICUMBATHCS HE
pacrpeeseHHON mmepernii (PMU) ¢ Baenpennem | TACTOTBL, CKOPOCTH M3MCHCHHMS HaCTOTHI M TICpElatia M3MEPCHHBIX IaPAMETPOB B KOHHCHTPATOP |  1onpKko B yCTAHOBHMBLIMXCS, HO M IIEPEXOIHBIX PEKUMAX SHEPrOCUCTEM;

6 MHTEJIeKTyanbHoi cuctemoii | WAMS/WACS/WAPS CHHXPOHH3HPOBAHHBIX BEKTOPHBIX JaHHBIX (PDC). —  BpeMs oTKIKKa oT 20 Mc (B 3aBUCMMOCTH OT PELIAEMBIX 3a/1a4);

ABTOMATH3allUU U YTIPABICHHUS | TEXHOJIOTHI —  CHHXPOHM3AILMs BPEMEHH M3MEPEHHBIX BEIMYMH C TOYHOCTBIO - MEHEe 5
MKC;
—  TPOITyCKHas CIIOCOOHOCTH KaHAJIOB CBSI3U: CKOPOCTh NEPEAadr JJaHHBIX HE
menee 100 Mout/c;
—  [OTPEIIHOCTh BEKTOPHBIX M3MepeHud mno mnpuioxenuto b CTO
59012820.29.020.011-2016;
—  HaJIeXHOCTH: K03((UIMEHT rOTOBHOCTH Oouibllie WK paBeH 99,95 % (mis
3a]a4 3aIlUTHl 1 aBTOMAaTHYECKOTO YIPaBIICHUS);
—  CpOK cayx0bl He MeHee 20 JieT.
— Ilpu mpuMeHEHUHM TEXHOJOTUH OOHApY)KEHHUS TOJIoJeJa C IMOMOLIBIO
JIATYUKOB MOTPEOYIOTCS IIEPBUYHBIC TATYMKH U YCTPOMCTBA CHCTEMBI:
v\ KOHTpOJUIEp, NpPeoOpasylomnuii CUTHAIBI [EPBUYHBIX JATYMKOB U
dopmMupyromuit HHGOPMAIHIO AT Iepelaun Ha IyHKT IpHeMa JaHHbBIX;
1. O6Hapy>keHune rosiojeia Ha IpoBoax U Tpocax BJI ¢ MOMOIIBIO TaTYMKOB U CUCTEM KOHTPOJIS v\ UCTOYHHMK DHEPrHH: AaKKyMYJATOP C YCTPOUCTBOM IOJ3APAIKH, B
roJoJie000pa3oBaHus (TOUCUHBIC N3MEPEHHUS TAPAMETPOB). KayecTBE YCTPOWCTBA TOA3APSIIKH MOTYT OBITh  HCIOJIb30BAHBI
B cocraB cucTeMbl BXOJST IYHKTHI KOHTPOJIS C BBbIAU€H 3HAUMTEIHHOTO psijia MapaMeTpoB C COIHEYHBIE OaTapen;
OJTHOTO KOHTPOJIHOTO ITYHKTa, B TOM YHCJIE: TOJIOJIEIHOW HAarpy3KH Ha MPOBOJAX M I'PO303AIIUTHBIX v/ [aTYUK TEMIEPATYPHI U BIAXKHOCTH BO3YX4;
Tpocax, TSHKEHUs! TPOBOAA, TEMIIEPATYPhl U BIaKHOCTH BO3/yXa, HAKJIOHA (MHKIIMHOMETP), CKOPOCTH 1 v/ [[aTYUK CKOPOCTH U HATIPABJICHHS BETPA;
HampaBJICHUA BETpa, TeMInepaTyphl npoBOJa, HUHTCHCUBHOCTH COJIHEUHOM  pajauaiuy; v/ JIaT4MK TeMIEpaTypsl IPOBOJIA, TPOCA,;
BUECOM300paXECHUE U TIP. v/ JIaTYUK UHTEHCUBHOCTH COJIHEYHOMN pajUalium;
Iepexon K U(POBEIM 2. O6HapyxeHue rojoneaa Ha mposoaax BJI MeTo1oM akTHBHOM JIOKAIMK (JIOKAIIMOHHBIA METO): v/ cpeicTBa CHTHAIM3AMM O  HECAHKIMOHHPOBAHHOM  JIOCTYNE K
AKTUBHO-aJIAITUBHBIM CETSM C | YJAJCHHBIH  MOHUTOPDUHT U JIoKaIMOHHBIN METO/ ITO3BOJISIET ONPEICIUTh MOSBICHHUE TOJIONIEAHBIX 00pa30BaHUN Ha IPOBOIAX anmnaparype.

7 pacrpeneneHHON JIOKAJIH3a1us MecT | JIDII myTem cpaBHEHHS BpPEMEHHM PACHpPOCTPAHEHHUS OTPAXKEHHBIX CHUTHAJIOB WM MX aMIUIUTYJ NPH — IIO, mno3Bosstoiee MPOBOAUTH BCE HEOOXOMMMBIE pacueTsl it
UHTEJUIEKTYadbHON CHUCTEMOH | rojonenoo0pa3oBaHUs HaJIMYMM M TP OTCYTCTBUHM TOJIOJEIHBIX 0Opa3oBaHWil. MeToJ JIOKAI[MOHHOTO 30HAMPOBAHUS | ONpEAENEHHs Beca WJIM TSDKEHHMS MPOBOJOB, ONTHYECKUX KaOenel W/uiu
ABTOMATH3ALMU U YTIPABICHUS 3aKJII0YaeTCcsl B I0Jade WMITYJIBCHOTO CHUTHajla B JIMHUIO M ONIPENSNICHWH CYMMAapHOTO BPEMEHH, | TPO303alUTHBIX TPOCOB, CTEHKHU IOJI0JIe/1a, HHTEHCHBHOCTH €T0 00pa30BaHMUs.

3aTpaueHHOTO Ha €r0 paclpoCTpPaHEHUE BIOJIb NMPOBOZA B MPSIMOM M OOpaTHOM HAIIPABJIEHHUSAX MOCIIE [Ipn npuUMeHeHHWH JIOKAIMOHHOTO crocoba OOHApyKeHHs ToJojena
OTpaXXEHHsI OT KOHIIA JITHAHU JIMOO OT BHICOKOYACTOTHOTO 3arpauTels. MOJKIIIOYEHHE JIOKAIIMOHHOT0 ycTpoiicTBa (pedaekromeTpa) K (hazHOMY TPOBOIY
3. [Iporao3upoBaHne BEPOSITHOCTH rojoyieoodpazoBanust Ha ywactkax BJI mo cpenctBam | JIDII  nOmMKHO  HpPOM3BOIMTECS  C  KCIHOJB30BaHMEM  00OpYIOBaHHMS
MOHHTOPHHIa METE00OCTaHOBKH B0 Tpacchl BJI: BBICOKOYACTOTHOT'O TPAKTA.
OCHOBO¥ NPOTHO3a SIBIISTIOTCSI MOJIENBbHBIE 3aKOHOMEPHOCTH TaKUX METEOPOJIOTHUECKUX SIBICHUM, — Tlpu HCIONB30BAHMM TEXHOIOTWH MPOTHO3UPOBAHUS MJIs HACTPOMKH
KaK BIXXHOCTH U TEMIIEpaTypa OKpPYKaroIIeTro BO3yXa, BETPOBBIE IaBICHNUS, NX U3MEHEHHUS C BBICOTOH NPOrHOCTHYECKOM MOJENU JOJDKHBI OBITH ONPENENCHbI HAYATIbHBIE YCIOBHUS:
OT TOBEPXHOCTH 3eMutd. [Ipr 3TOM yuuTHIBarOTCS peibed MEeCTHOCTH, Te TPOXOAUT TPacca BO3MYIITHOM KOOPJIMHATHl TEPPUTOPHU, HEOOXOMUMBIH IIar CETKH, 4acTOTa OOHOBIECHUS
JIBII, BBICOTA TpacCHl HAJl YPOBHEM MOPS, a TAaKKe KJIMMAaTHIECKHE U IOTOHbIE YCIOBHS. MPOTHO3a, MepeueHb HY)KHBIX METEOPOJIOTHUECKHUX MapaMeTpoB U PsJ| IPYTrHX
BBOJHBIX JaHHBIX, JOCTYH K BEIOMCTBEHHBIM W HHBIM JIETHTHMHBIM
METEOAaHHBIM C IeJIbI0 YTOYHEHHS POTHO3a YCIOBUH T0JI0JIe1000pa30BaHMI.
— HWnarerpauus ¢ 'HC, cuctemaMd MOHMTOPUHIA M HPOTHO3a IMOTOMbI,
OMS.
Ilepexon K UPPOBBIM CoBpeMeHHbE  TeXHONOTHH i JIro6ot#i crioco6 maBku rosyonena Ha BJI TpeOyeTt opraHusanum cxeMsl, COCTOSIIEH U3 HCTOYHHKA Cucrema noipkHa oOecrieunBaTh:

8 AKTHBHO-/IANITHBHBIM CETAM € | < g mmasiu | B o0beKTa IIaBKH: (pasHBIX IPOBOJIOB U IPO303AIUTHBIX TPOCOB, COOPAHHBIX TEM HJIM HHBIM CIIOCOOOM. — aBTOMATHYECKMH pPEKAM  pabOTHl ¢  NPETUKTHBHOM  JIOTHKOM

pacnpeneneHHON pYA o . Haunbonee coBpeMeHHBIM crocoOOM IaBKM rononena Ha BJI sBiseTcst MCNoONb30BaHUE B KauyecTBe | (hyHKIMOHUPOBAHHMS,
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HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
UHTEJUIEKTyalbHOM cucTeMoil | rojomena UCTOYHUKA IJIaBKU YIPABISIEMbIX THPUCTOPHBIX BBIIPSMUTEIICH. — MHTETpalMi0 C CHCTEMaMH MOHHUTOPHHTa W  IPOTHO3UPOBAHUS
ABTOMATH3allUU U YTIPABICHUS VHHOBaIIMOHHBIE YCTAHOBKU IJIaBKU T0JI0JIE1a II03BOJISIOT: roJI0JIef000pa30BaHMS;
- aBTOMaTH4YeCKH COOMpAaTh CXEMY IUIaBKH TOJIOJIEZda M BOCCTaHABIMBATH CXEMY HOPMAaJbHOTO — ABTOMATHYECKOE TOJJEPKAHUE pEXUMa M I[apaMeTpoB IUIABKH, C
pexrMa CCTH; KOHTPOJIEM TEMIIEPATYPBI IO Kax 10 (haze ¥ rpo30TPoCy;
- IPOM3BOUTS IIABKY I'0JI0JIela C MUHUMAaJIBHBIM BpeMeHeM oTkimodyenuit JIDI (B mepcnexTrBe — coBMelleHre (YHKIMH TIABKH TONOJIEAA M KOMIICHCALMH PEaKTHBHOI
0e3 OTKJIIoYeHNiN); MOIIHOCTH.
- BBITIOJTHATH IUIABKY TOJI0NIEa OMHOBPEMEHHO HecKONbKHX JIDIT OT 0fHOTO HCTOYHUKA TUTAHNUS;
- perynupoBaTh TOK IDIaBKH, B TOM YHCJIE U IT0 CHTHAJIaM C JaTIUKOB TOJIONIEAA W TEMIEePaTyphl
npoBoaa/ Tpoca cucteMbl AUCKI'T;
- CYIIECTBEHHO CHHM3MUTH BPEMs IUIABKH TOJIONIEa, BKIIFOYAs TIOATOTOBUTENBHBIC PA0OTHI;
- OCYIIECTBIATH IUIABHBIA MYCK W OTKIIOYCHHWE BBIIPSIMHUTENS, UYTO IIO3BOJISIET M30eXaTh
HepeHanpsHDKeHUH 1 00JieryaeT paboTy KOMMYTAIIMOHHOM ammapaTypsl;
- MHKpPOIPOILIECCOPHON CUCTEME€ YIPAaBICHUS, pPETYIUPOBaHUSA, 3allUTbl U AaBTOMATUKU
COTJIaCOBBIBaTh IYCK, OTKJIIOUCHHE M HM3MEHEHHE TOKa II0 CUTHaJlaM OT CHUCTEMBbl MOHHUTOPHHIA
(KOHTPOJIS) TOJI0NIET000Pa30BaHUs WJIM WHOM aBTOMATH3UPOBAHHOM CUCTEMBI YIIPaBICHUS.
JlaHHas TEXHOJOTMA MOXET TPHUMEHAThCS JUIsI aBTOMATHU3allMM  OLEHKH COCTOSHHSA
NIEKTPOOOOPYIOBAHUS IEKTPUUECKUX CETEeH C LEeNbI0 ONTHUMU3AIMH PEMOHTHO-3KCITyaTallMOHHOTO
00CITy’)KHBaHHsI OCHOBHOT'O 3JICKTPOTEXHUYECKOTO 000PYA0BaHUS AJIEKTPOCETEBBIX KOMIIaHUH.
TexHONMOTHSI OCHOBaHA Ha CHHXPOHHBIX W3MEPEHHUSIX MIHOBEHHBIX 3HAYCHHHA TOKOB W
ABTOMAaTH3UPOBAHHBIC ~CHCTEMEI . . D " p —  Tlomnep:ka OCHOBHBIX ITPOTOKOJIOB U CHCTEM Nepeau JaHHbIX;
HaNpsDKeHUH ¢ Tmocienyrome ux oOpaOOTKOW M aHaIM30M IO 3aJaHHBIM ANTOPUTMaM, HIH IO
Iepexon K TUPPOBBIM | KOHTPOJIA COCTOSTHUS —  ceTeBas JOCTYITHOCTh KOHTPOJIUPYEMOT0 000pYyA0BaHUS;
BEISIBIIIEMBIM KOPPEIAIHOHHBIM 3aBUCHMOCTSIM.
AKTUBHO-aJITaITUBHBIM CETsIM ¢ | AnekTpoodopynoBanus 10-220 kB —  BO3MOXKHOCTb MHTETpaLlMK C 0a3aMu JaHHBIX BTOpUYHBIX cucteM DCK;
B — o PesVIbIATAM  CHHXDOHHON Hdus  ympaBneHHs pecypcoM o0O0OpyIOBaHWS W HMHTETPAllMd CHCTEM MOHHTOPUHTa B
—  KJIHMEHT-CEpBEpHAasi CEPBUC—OPHCHTHPOBAHHAS apXHUTEKT TO3BOJIS s
9 pacrip . . pesy P TEXHOJIOTHYECKYIO CTPYKTYpPY COBPEMEHHOTO TEXHOJOTHYECKOTO VIPABICHUS HSHEProOOBEKTaMHU JIHCHT-CCPBEPHAA CCPBHC-OPHCHTHPOBAHHAA apXHTCKTYPa, MO3BOJIIIONIA
WHTCJUICKTYaJIbHOU CHUCTEMOM | pErucTpanud 1 MOHUTOpHUHIA . UCIIONIb30BaTh ToJcThie Win ToHKHe (WEB nHTEpdeiic) KiTMeHTCKue pelieHus 1
ABTOMATHU3AlNH U YTIPABJICHUA | MapaMCTPOB  HOPMAJIbHBIX U MICTIOMLYETEs, TPEXYPOBHEBRIE CHCTOMBI ANATHOCTHIA: a3MeIaTh cepBepHyko 9acTh B Windows 1 Linux-1mogo0HOM OKpY>XEHHH, B TOM
ABADMIHBIX DEKUMOB DAGOTEL IIepBblil TEXHOJIOTUYECKUN YPOBEHb — aBTOMATU3UPOBAHHBIM KOHTPOJIb COCTOSIHUS OCHOBHOT'O p i PBCPHY 100% A Py ’
P P p 3IIEKTPOOBOPYIOBAHMS 10 PE3yNbTATAM MOHHTOPHMHIA MapaMeTpOB HOPMANBHBIX M aBapHHHBIX | Hoic ¢ HCTOMB3OBAHMCM oUe BUPTYaIH3aLIH, A/ A/ /
PEKHMOB PaBOTHL. — nomnepxka texaonoruit CIM moznenu, ERP (CYITA/SCADA/DMS/OMS).
BTopoii TeXHOJOrH4ecKuii ypoBeHb — MEPUOANYECKUI KOHTPOJIb MapaMeTpoB paboTaloLIero B
HOPMaJbHOM peXuMe OOOpyIOBaHHs TOJA paboyrM HaNpsDKEHHEM C  HUCIOJb30BaHHEM  YKe
CYIIECTBYIOIINX COBPEMEHHBIX METOJIOB U alapaTyphl.
[Ipencrapnser co0oif HHTEIUIEKTYaTbHBII KOMMYTAIIHOHHEIH aImapaT, 00beINHIIONHAN B OTHOM
YCTPOHCTBE CHIIOBOM BBRIKITFOUATENh HAPY)KHOTO TPUMEHEHHUS C MHTETPUPOBAHHOMN CHCTEMON N3MEPEHUS
TOKOB ¥ HaNPsDKEHUH, T MUKPOTIPOIIECCOPHEIH MKad) YIPaBICHHUS C IPOJIBUHYTHIMHU () YHKIIHSIMH 3aITUT
W aBTOMATHKH, CIICIIMAIIFHO aIalTHPOBAaHHBIMU 10T HYXK/IbI BO3IYIIHBIX paCIpeICTUTEIbHBIX CeTeH.
LeneBbIM MpUMEHEHHEM PEKIOY3epOB SIBISIETCS peali3alis aITOPHUTMOB pacIpeaeTICHHON
ABTOMATH3allMd aBapUUHBIX PEKUMOB pabOTHl paclpeNeTeIbHBIX ceTell (ogHa U3 0a30BBIX
WHTennexryanbHble o .
texHosoruit Smart Grid) ¢ nenpro Hanbonee 3pHEKTUBHOTO M SKOHOMHYHOTO CIOCO0a TOBBIIICHUS
KOMMYTallMOHHbIE afmaparhl . N N —  He nomxHbl TpeOOBaTh KaUTaJIbHOIO PEMOHTA B TEUSHHUE YCTaHOBJIEHHOTO
nokasaresel Haa&xKHoCTH 3ekTpocHabxerns norpedureneit (SAIFI u SAIDI) B Bo3ayIIHBIX CeTsX. .
(pexnoysepsi), nanee UKA(P)), c . . CpOKa IKCIUTyaTalluu WM 10 UCUEPIIaHHs] KOMMYTallMOHHOTO pecypca;
e HUKA(P) PNP OCHalIEH MHTErPUPOBAHHBIMHU KOHTPOJUIEPAMHU [PUCOCIMHEHUH, | SN 7 .
pexon K IU(PPOBBIM | HHTETPHPOBAHHBIMU . rapaHTUHHBIN CPOK — HE MEHEe 5 JIeT ¢ AaThl BBOJIA B AKCIIIyaTalHIO;
., | moxaepKuBaomUMH 1KppoBoit oOMeH naHHbIMU co cMexHbiME MKA (P)PNP, UKA(P) u SCADA-
aKTHBHO-aJIAMITUBHBIM CETSM C | KOHTPOJUIEpaMHU TPHUCOETUHEHUN N —  CpOK ciyxO0bI - He Menee 30 jer;
pacIpesIeleHHOf 1 BOIMOKHOCTbIO HHTEIpaLin B cucremoii. Kpome Toro, Ha MH(GOPMAIIMIOHHOM YPOBHE BO3MOKHA MHTETPAIMsi KOMIUIEKCA B CHCTEMY
10 HHTEIICKTYATEHON CHCTEMOH | eIuHYIO HH(OPMAITHOHIYIO aproMarmsamun nogactanimii (CAC) M B MHTEIEKTYalbHYIO CHCTEMY KOMMeEpYeckoro ydera | HACHT-CCPBEpHAI CepBHC*OPHeI\{;IE}f])?’OBaHHaH APXHTEKTYPA, MO3BOAIONIAS
o 1 yioasone | caoroat ORI | anexrpoonepris (ICYD) ceTeBoii KOMITAHHH. HCTIOJIB30BaTh TOJCTHIC HITH TOH\I;;/I.G (g IEI‘.ITepq)eI/IC)éUII/IeHTCKI/Ie peleHus u
ymp MaKCI/IM};J'IBHO s I/I,Z[GO}JI'IOII)“I/II/I Plu ’ ®ynkupst Plug-n-Play peanusyercs myTéM CAMOOMHCAHMS WHTEIICKTYabHBIX JNMEKTPOHHbIX | PA3MCIIATE CCPBEPHYIO qa‘{;‘(’){; 1ndows 1 LINUX-MION0OHOM OKpY>KCHHH, B TOM
& yerpoiicts (MDY) Bo BpeMst X paGoThl, HCIIOIb3YS A3bIK ONMCAHHS COOTBETCTBYIONIMX KOH(Hrypamuii | Ho/1¢ ¢ HCTOIb30BAHACM o BUPTyalHsaliii.
n-Play, HOAICPKUBAIOIIINE 6 I Pl Pl v peanu3anys u3 «KOpoOKw»;
madspoBoii 06MeH AaHEbIME OKPY’KaIOMIET0 3JEKTPOCETEBOro obopynoBanus. [Ipukinagnas nporpamma Plag-n-Play MmoxkeT BEIIBUTE Y  hommeoxxa TexHonormi CIM Mozemt. SCADA/DMS/OMS
(hyHKIIMOHATBFHOCTH OAHOTO WM Ooitee DY BO Bpemst ux pabOTH O3 BCAKOT0 KOH(UTYPHUPOBAHHS, a AACP ACIH, :
3aTeM, Ha OCHOBE MOJYYSHHBIX JaHHbBIX, CTEHEPHPOBATh B3aUMHbIE CBS3HU U rpaduueckuii mHTEpderc
MIOJIF30BATEIIS.
HKA(P) mo3BossitoT obecnednth 0OMEH JTaHHBIMU, Pealli3yeMbIMH Ha OCHOBE cTaHaapToB MOK
61850-8.1 mns moctpoenust umdpoBoit certu (uudpooro POC), a Takke B CTaHIAPTHBIX
NPOMBIIIJICHHBIX (hopMaTax TMepeJadyd [aHHBIX 110 TEJIEKOMMYHHKAIIMOHHOH WHQPACTPYKType
JIEKTPUYECKUX CETEH MIIU )K€ YEPE3 CETU OIIEpaToOpOB COTOBOM CBSI3U.
Iepexon < HpOBHIM HurennexryaabHbie puoOoOpHI TexHosorusa npenycMaTpuBaeT dGQEKTUBHYIO MHTErpaluio B OJHOM LuUdpoBoMm yctpoiictBe | — CoorercTBHe aeiicTByrommM TpeboBanmsm HTJI[ B o0mactm  yuera
aKTI;IBHO B —— CI;THM c yuéTa, c BO3MOXKHOCTBIO | QyHKIMH KoMMepuecKuX (00bEMBI 2IEKTPOIHEPTHHN) U TEXHOJIOTHYECKHX (TOKH, HANPSKEHHUS, 4acTOTa) | syekrpodHeprud, B ToM 4ducie CTO «CyeTuwkd DIEeKTPHMYECKOW JHEPIUM.
11 J—— UHTErpallid B €IUHYIO CHCTEMY | M3MepeHuii ¢ nepenayeil MHGopManun Ha BEpXHUE YPOBHU YNIPABIIEHHs, a TaKkkKe QYHKIUN ynpaBieHus | TpeboBanus K MHGOPMALMOHHON MOIEIH OOMEHA JaAHHBIMUY,
f{ HTeﬁ eKTVanbHOH crcremoi | YPABICHAS, obecreunBaronye | KOMMYTallMOHHBIMY aIliapaTaMy 0 BHEIIHEH KOMaHJIe WX 110 3apaHee 3aJaHHOMY aJrOpPHTMY. — IIpu mepenade TelIeMEXaHWYEeCKMX JaHHBIX - Iepejada JaHHBIX C
Y byHKIMH JNMCTAaHLIMOHHOTO UITY MoXeT SBASATbCS W3MEPUTENbHBIM JJIEMEHTOM HIbKHEro ypoBHsa cucteM ACY TII, OJHOCEKYHHBIM HHTEPBAJIOM BPEMEHH.
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HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL N TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
aBTOMATH3ALMU U YIIPABICHUA | yIpaBJIECHUS, BBIJAYM | ONEPATHBHO-TEXHOJIOIMYECKOrO, OIEPATUBHO-AMCIETYEPCKOTO YIPABIECHHs, CHCTEMBI KOHTPOIS | —  MEKIIOBEPOUHBIM MHTEPBAN - HE yaiie 16 jeT (KeaaTelbHO - PABEH CPOKY
uHGOpMAllMM O  TapaMeTpax | KadecTBa anekTpodHepruu. MITY moryt nHaiftn npumenenne 8 WACS, WAPS 1 MHBIX U3MEPUTENBHBIX |  ciayxkOb1 UITY);
pa6OTI)I CCTHU CHUCTEMAaX CUHXPOHU3UPOBAHHBIX BEKTOPHBIX H3MepeHHI71. — HCIIOJIb30BHHUE IIPOTOKOJIOB IIEpeaavyu TEXHOJIOTHYECKOMN CBs3H,
UITY moryt obGecrieunBats ynpasienue Harpy3koi o komasne ¢ LICO/] u tapudHbIM ycTaBkam, | — npu ucnons3osanuu B LT - nognepsxka nporokona MAK 61850-9-2LE.
a TaK)ke BO3MOXKHOCTh aHaIN3a MPOoQUIst HArpy30K U HAeHTH(UKAIMY Py (BUIOB) NOTpeduTeel Ha
OCHOBE CPaBHEHHSI C THIIOBBIMHU NMPOQUIISIMU HATPY3KH.
12 —  OOecrieueHne HENPEPHIBHOTO H3MEPEHMS OCHOBHBIX IHATHOCTHUYECKHX

Ilepexon K QpoBsIM
aKTHUBHO-aIalITUBHBIM CETSIM C
pacrpeneneHHON

MHTEJJIEKTYaJIbHOM CcHCTEMOM
ABTOMATH3AIAU U YIIPABICHUS

Hutemiekryanbabie  (UGPOBBIC)

CHUCTEMBI MOHHTOPUHTA )41
JTUarHOCTUKH paboTsl
000pyIOBaHUs CeTH (BKJIIOYAs
cpencTsa JUCTAHIIMOHHOU

JIMarHOCTHKH, a TaKXKe CPeACTBa,
WHTCTPUPOBAHHBIE B COCTaB
000pyIOBaHNUs), C BOZMOKHOCTBIO
UHTETPallUd B COUHYIO CHUCTEMY

YIpaBICHUS:
1.MHTenneKkTyanpHbIe

(umdpoBeie) CHUCTEMBI
MOHUTOPHHIA W  JHAarHOCTHKH

paboTe1 obopynoBanus [1C;
2. MlHTeneKTyanbHbIe

(undposeie) CUCTEMBI
MOHHTOPUHIa ¥  JHAarHOCTHUKH
paboter BJI:

2.1. PoboTH3npoBaHHEIC
KOMILIEKCBI o0cieoBaHus

TEXHUYECKOro cocTosiHus BJI

2.2. ABTOMaTH3MpPOBaHHAS
cuctema YAaIEeHHOTO
MOHUTOPHHTA u KOHTPOJIS
rononenoobpazoBanus Ha BJI

2.3. ABTOMaTH3HUpPOBaHHAS
CHCTEMa TUAarHOCTUKU COCTOSHUS
H30JIITOPOB

2.4. CucreMa MOHUTOpUHTA U
JUarHocTuku coctossiuuss BJI ¢

HCTIOJIb30BaHUEM BOJIOKOHHO-
ONTHYECKOTO Kabens,
pa3meniaemMoro Ha BJI

(BCTpPOEHHOTO B TPO303aIIUTHBIN
Tpoc WK (ha3HBIA IPOBO).

1. nTennexryanbHble (LUPPOBBIE) CUCTEMBI MOHUTOPUHIA U IMarHOCTHKH paboThl 00opynoBanus I11C
ABTOMAaTH3UPOBAHHbBIE CUCTEMbl MOHUTOPHUHIA U TEXHUYECKOTO TUArHOCTUPOBAHUS - CUCTEMBI
HETIPEPHIBHOTO M3MEPEHUS, PETHCTPAlNU, 0OpadOTKH M OTOOPaXCHUSI OCHOBHBIX JHATHOCTHYECKHX
napaMeTpoB cuioBoro obopyzoBanusi I[1C B HOpMalbHBIX, NPEAAaBApUHHBIX U aBApUHHBIX PEXHMax
paboTHI C LENbIO OMPENENCHNUS TEXHUUECKOTO COCTOSHUS W HPHHATHA PEHICHUS O HEOOXOAMMOCTH
BO3JICHCTBHS B paMKax pealn3alliy IPOrpaMM TEXHHUECKOTO 00CITyKMBAaHHI M PEMOHTOB.

[lepcrieKTHBHBIM HAIIpaBICHHEM DPa3BUTHS SBIACTCS MCIOIBb30BAaHUE MOJIYYECHHOH B peabHOM
BpEMEHH HMHQPOPMAIMM O TEXHUYECKOM COCTOSHHM OOOPYHOBaHUs B KOPIOPATHBHOW CHCTEMeE
YyripaBJIC€HUA NPOU3BOJACTBECHHBIMU aKTUBAMU U PAa3BUTHC UX Hpe}lHKTHBHOﬁ AHAJIUTHUKHU C 3JICMCHTAMHU
HCKYCCTBEHHOTO MHTEIIEKTA.

TexHonorus odecrednBaeT onpezeaeHue koopauHat Ha tpacce JIDI1 Ha ocHOBaHMM pacueTHOU
MOJICTIM JIMHUM ¥ WH(OpMalMU O mapaMeTpax IepeXOJHBIX aBapHHHBIX PEKUMOB M MHapaMeTpax
KBa3nyCTaHOBUBIINXCS HocneaBapHﬁme PEKUMOB.
Texuonorust npenycmarpuBaer 3¢ ¢exTuBHylo uHterpauuto cucrembl B ACY TII TIC, a Takxke B
nporpaMMHO-TexHH4eckne Komruiekcsl LIIIC ¢ mpuMeHeHHeM CHHXPOHH3HPOBAaHHBIX BEKTOPHBIX
W3MEPEHNII W BOJHOBOTO NpPWHIOMIA OIpeAeneHuss Mecta mnopexaeHus JIOII. Bupryansnas
JOKAJIN3alysl TIOBPEKACHUH OCYIIECTBISICTCSI COBMECTHBIM TIPHMEHEHHEM CIEIHAIN3NPOBAHHBIX
mozenel JIDII ¢ momompio BceX AOCTYNHBIX MCTOYHHKOB, B TOM YHCIE: NApaMeTphl PacUETHBIX
Mozenel, KoHTpoaupyembix JIOII, naHHbBIe 0 TEKYIIMX MapaMeTpax HOPMaIbHOTO PEXHMa, JTaHHBIC O
MEPEXOJHBIX MPONCCCax B aBapHﬁHI:IX pexKuMax.

mapamMeTpoB 000pyI0BaHMUS O PabOYNM HATIPSKCHHEM 0€3 €r0 OTKIIIOUCHHUS;

—  perucTpamys M CHCTEMaTH3alUs B 3aJaHHOM AITOPUTME H3MEPEHHBIX
JIMarHOCTHYECKHX MTapaMeTPOB 000PYAOBaHUS;

—  00paboTka M3MEpEeHHBIX AMATHOCTHICCKHUX MapaMeTpOB 000pyIOBaHMUS 110
3aJaHHBIM PACUYETHO-aHAJTUTHYECKUM MOJEIISIM U Iepenadya MH(OPMALH O €TO
TEKYIIEM TeXHUYECKOM COCTOSHHHU;

— ¢dopmupoBaHHE  OCTaTOYHOro  pecypca  Oe3aBapuiiHOM  pabOTHI
000pyioBaHusl, MPOTHO32 BO3HUKHOBEHHs HEMOJAJ0K M PEKOMEHJAlUil Mo uX
HEJIOMYLIEHHIO;

—  oOecrieueHue nepeaayy JaHHbIX B PEKUME PEATbHOTO BPEMEHH Ha BEPXHUIA
ypoBesb (ympasienus, ACY TII) mo cpexctBam mU(POBBIX KaHAJIOB CBS3U IO
3aaHHBIM POTOKOJIAM;

—  BO3MOXXHOCTH CTATHCTHYECKOH BBIKIAJKH 10 BCEMY IEPHOTY HAOIIOACHUA
MO 3aJaHHBIM KpuTepusM. IlepedeHb BXOIHBIX CHUTHAJIOB JUIS KOHKPETHOTO
00BEKTa YTOUHSETCS 110 COTIIACOBAHMIO C 3aKa3uMKOM / 3aBOAOM-N3TOTOBHUTEIIEM
000pyIOBaHUS B 3aBUCHMOCTH OT KOHCTPYKTHUBHBIX M CXEMHBIX OCOOCHHOCTEH,
JIOTIOJTHUTEIbHBIX TpeOOBaHUH.

TouHOCTH ONIpeneNeHus:

—  ausa BJI - no 1 mponera;

— gt KJI - no 1 m. OMII nomxHa obecriednBaTh:

—  BO3MOXHOCTb TOJJICPKKU €AMHON MHpopMarmoHHoi Monemu cetu (CIM),
omnuparoleiics Ha TpeboBanus crannapra IEC 61970/IEC61968;

— BO3MOXXHOCTH HHTETpallul B CIUHYI0 HH(MOPMAIOHHYIO CHCTEMY
ynpasieHus ypoBHei monctanimmn (ACY TII), amektpocereBoro paiioHa U
anektpudeckoit cetu (SCADA, OMS, ADMS);

—  BO3MOXHOCTb  HMH(OPMAIIMOHHOTO  B3aUMOJAEHCTBUS  C
WAMS/WACS/WAMPACS, PAC.

CUCTEMaMH

2. NnTemnextyanbHble (IQPOBBIE) CHCTEMBI MOHUTOPHHTA U IUATHOCTUKH paboThl BJI

2.1. PoboTH3HpOBaHHBIE KOMIUIEKCHI 00CICIOBAHUS TEXHHYECKOTO COCTOsIHuUs BJI

B kauecTBE OCHOBHBIX POOOTH3UPOBAHHBIX KOMIUIEKCOB OOCII€ZIOBaHUS TEXHUYECKOTO
cocrosinus BJI, kak mpaBuiio, pUMEHSIOTCS O€CITMIOTHBIC JIeTaTeNIbHbIE anmapaThl, OCHAIIEHHbIE (OTO-
BUJICOKAMEPOH, CpPEACTBAMH TEIJIOBU3MOHHOTO KOHTpOJs, YD-kamepamMu U MPOYUMH CPEICTBAMH
MoHuTOpHHTA. s meneit obOcnemoBaHus (PAKTHUECKOTO TEXHHYECKOTO cocTossHus BJI moryt
WCTIOJTb30BAThCS CTIEIUATN3UPOBAHHbBIE poOOTH3UPOBaHHBIC KOMITJIEKCHI, MIOJTyJIarOIIHe
JUarHOCTHYECKYI0 HH(POPMAIMIO ¢ aBTOHOMHOT'O MOJYJS, YCTAaHABIMBAEMOTO HEMOCPEJCTBCHHO Ha
MPOBOJT TUOO TPO30TPOC.

2.1. PoboTH3npoBaHHBIE KOMILIIEKCHl OOCII€OBAHUS TEXHHMYECKOTO COCTOSHMS
BJI. OOecneueHne pemieHus CHEOYIOIIMX 3aJad C  HCHOJIB30BAHUEM
pOOOTH3UPOBAHHBIX  KOMIUIEKCOB  (Bkimrouass  BILJIA), OCHAIIEHHBIX
(dboTokaMepamu, CpeJCTBAMH TEIJIOBU3MOHHOTO KOHTpossi, Y®-kamepamu U
MIPOYHMH CPEICTBAMHU:

—  BHEOYEpeAHBIE M0CIeaBaAPHIHBIE OCMOTPHI Ha TPYAHOAOCTYITHBIX y4acTKax
BJI;

—  BEpXOBBIE OCMOTpHI 3nmeMeHTOB BJI (B ToM uymcie ¢ momompio YO -
Je(EKTOCKOIIOB) O3 OTKITFOUSHHA U paboT Ha BBICOTE;

—  TpHEMKa BBITOJHEHHBIX Pa0dOT MO PacUUCTKE U paclupeHHio npocek BJI B
TPYIXHOAOCTYITHBIX MECTAX;

—  MOHHUTOPHHT y4acTKoB BJI mNOIBEp)KEHHBIX NOATOIUIEHHIO BO BpeMs
BECCHHET0 M1aBOJIKA;

—  TacHopTH3alus, MHBEHTapU3alus OOBEKTa IMPH NPHEMKE BBITOJHEHHBIX
pabot mmocie PEKOHCTPYKIHH u HOBOTO CTPOHTENBCTRA.
CobOpaHHblE  JaHHBIE  JOJDKHBI ~ aBTOMATHYECKH  aHAJIM3HPOBATHCA U
00pabaThIBaThCA IHArHOCTUYECKUM IPOTPAMMHBIM KOMITIEKCOM. 3aKa3uuKy
JIOJDKHBI OBITH TIPEIOCTABIICHBI OTUYETHI O TeKymieM coctostanu BJI n Tpacce mo
3aJaHHOMY ¢dopmary.
TpeboBanuss K TuUmy AWarHocTHdeckod wuHpopmannu u  Qopmary eé
IOPEJOCTaBIICHHUs] YCTAaHABIUBAIOTCA 3aKa3uMKOM,  HUCXOJd U3 Ieneil eé
UCTIONb30BaHUsL.

2.2. ABTOMaTI/BI/IpOBaHHaH CHUCTEMA YJAJICHHOI'O MOHUTOPHUHI'A 1 KOHTPOJIA FOJ'IOJ'ICHOO6pa3OBaHI/I$I Ha

2.2 ABTOMaTHSHpOBaHHaﬂ CUCTEMa YJAJICHHOT'O MOHHTOPHUHI'A W KOHTPOJISA
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o . . . BaHMs K apaMeTpaM M XapaKTEPUCTUKAM HHHOBALIMOHHOW TEXHOIOTHU U
Ne Tpeboaa apaMmeTpa apaKTEePHUCTUKA OBAIIMOHHOM TEXHOJIO
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
BJI rosonenoobpazoBanus Ha BJI
CucremMa MOHHTOPHHIA pAacTsHKEHUs W TeMmIeparypbl (asHoro mnpoBojga W ontudeckoro | MyHKIMOHAIbHBIE TPEOOBAHMS:
rpo30Tpoca AJIsi KOHTPOJSL TOJI0NIEeA000pa3oBaHusi Ha (ha3HOM IPOBOJE M TPO30TPOCE, KOHTPOIIS —  ompejelicHHE MOMEHTA Havama 00pa3oBaHUsl OTIOKEHUH royoiea, BUia
npolecca IIaBKH JIbJa, MOHHTOPHMHTAa TeMIepaTypbl (asHOro NpoBojJa NPH TNHKOBOH TOKOBOM | ¥ MacChl, MHTEHCHBHOCTH HAPACTAHUSL
Harpyske/meperpyske. —  (opMHpOBaHUE MPOTHO3A TOJIOJIEI000PA30BAHNS;
Cucrtema JO0JDKHA HU3MEPATH B PEIKUME PCAJIbBHOTO BPEMCHU PACTAKCHUC (ba3H0r0 nmpoBoaa u — KOHTPOJIb TEMIIEPATYPHI POBOJA MPH IIJIABKE rononéﬂa;
rpo30Tpoca, P AOCTIXKEHUH ITOPOTOBOTO PACTSDKEHUS] OT HAPOCIIETO JIb/A COOOIIaTh onepaTopy. B —  obecreucHne 00paGOTKH M Tmepeaaun AaHHbIX Ha IIC B pexnme
mpolecce MIABKA Jhia KOHTPOJIMPOBATE  PACTIPENENCHHE TEMNEPAaTypel, A TPEIOTBPAMICHUS | peanpHOTO BPEMCHH.
JIOKaJILHOTO IIeperpeBa (pasHOro MpoBoJia U rPO30Tpoca.
83' ABTOMATH3HPOBAHHAs cuerema AMArHOCTHKH COCTOHHA USOIATOPOB. | - 5 3. ABTOMaTH3UPOBAHHAS CUCTEMA JUATHOCTUKH COCTOSHUS U30JSITOPOB
CHOBHBIM KOHCTPYKTHBHEIM 3/IEMEHTOM AATHOCTHKH MOABECOK SBJLETCS YCTPOHCTBO HHAMKALUAK DYHKIHOHATBHbIC TPEGOBAHHS:
po0os, YCTaHaBIIMBAaEMOE Ha KaXkI0H MOJBECKE BO3YIIHOM JIUHHH.
—  MHIUKAIwWs npo6os uzomnsmauu BT,
Wudopmanus ¢ yCcTaHOBJICHHBIX JaTYMKOB MOJXKET IEpPENaBaThCs B PEKHUME PEajlbHOTO BPEMEHH OT
N . —  ONpeJAeNeHHs TEKYHIEr0o TEXHUYECKOTO COCTOSHUS n3osauun BJI;
oropsl Kk onope Ha APM nucnerdepa, 100 coOMpaThCcsi CKaHUPYIOLIEH CTaHLMEW W NepeiaBaThCs Soii B
—  CHTHaIu3alys o0 MpeanpoOOoiHOM COCTOSIHUU u3oisuuu BJI.
00cIy)KUBaIOIEMY MTEPCOHANTY B paMKax IIaHOBBIX 0cMOTpoB BJL. B pealp 1t
2.4. CuctemMa MOHUTOPUHTA U TMATHOCTHKHU cocTosiHus BJI ¢ ucnonb3oBaHueM
BOJIOKOHHO-ONTHYECKOro Kabeist, pa3mernaemoro Ha BJI (BctpoeHHOro B
IPO303alIUTHBINA TPOC WX (ha3HBIN TPOBO).
OYHKIMOHANBHBIE TPEOOBAHUS:
—  OmpeJeNeHHe HAIWYHs TOJ0JIeTHO-U3MOPO3€EBhIX OTIOXKEHUN Ha MPOBOJaX
(Tpocax) BJI;
2.4. CucteMa MOHHTOPHHTa ¥ JHATHOCTUKHA cocTossHMA BJI ¢ ucmomb3oBaHWEM BOJOKOHHO- —  HU3MEPEHHE KOJHYECTBCHHBIX IapaMETPOB OTIIOKEHHH (BEC, AUAMETP My (DThI
onTHyeckoro kabens, pasMemaemoro Ha BJI (BCTPOEHHOTO B IPO303AIUUTHBIA Tpoc WM (asHbii | M IIP.);
TIPOBOJT) —  paclo3HaBaHHUE BUJA OTJIOXKEHHUH (TOJ0Ne, ©3MOPO3b, CHET M T. 11.);
[IpuMeHeHne TEXHOJIOTHH CHOCOOCTBYET MOBBIIICHHIO HH(MOPMATHBHOCTH, HAJEKHOCTH M | —  BBIYHCICHHE JMHAMHMKHM HapacTaHUs OTJIOKEHUH U OCTaBIIeecs BpeMs N0
aBTOMAaTH3alUK KOHTpoJst 3a coctosiHueM JIOIT 3a cuer obecrieueHus HENpPepbIBHOIO MOHUTOPWHIrA | Havana COOPKH CXEMBbI IUIABKU M CaMOM IIJIABKH OTJIOKCHUIT;
cocTostHHA (a3HOro MpoBoa (B pealbHOM BpPEMEHH / IO peabHbIM JaHHBIM). JIaHHOE pellleHHe MOKET | —  MH(POPMHUPOBAHHME O HEOOXOAMMOCTH Hadaja HEMEIJIEHHON COOPKH CXEMBI
OBITh UCIIOJIL30BAHO B KAYECTBE CUCTEMBI YIaJICHHOI'O MOHUTOPHHTA U KOHTPOJISI FOJI0JIEI000pa30BaHusl | IIIaBKH U caMOil INIaBKU OTJIOKEHHIA;
Ha BJI —  KOHTPOJIb OKOHYAHUS IIJIABKU I'OJI0JIEIHO-U3MOPO3€EBbIX OTI0KEeHUH Ha BJI;
—  uHQOPMHUpPOBaHHE O BO3HHUKIIEM MpEJaBapUIHOM M aBapUIHOM pEXUME
pa6ots! JIDII (OTKIOHEHHH OMOPHI B aHKEPHOM MPOJIETe OT BEPTUKAILHOI OCH,
BO3HHKILIEE BCIEACTBUE Hae3la TPAHCIOPTAa, XHUIIEHHS SJIEMEHTOB OIOp,
MPOCAJIKN TPYHTA, 0XKapoB, 00pIBa MIPOBOIOB, IMHEHHOM apMaTypbl);
—  obecrieuenne 00paboTkH u nepenaun naHHbIX Ha [IC B pexxnme peanbHOTO
BpPEMEHHU.
2.5. CucreMa MOHMTOPHMHTA M AMArHOCTHKM cocTostHUS BJI ¢ mpuMmeHeHneM JOKalMOHHBIN MeTona —  OBeCIIeuMBACTCS KOHTPOJT Beeil utnbl BJL, BRIOUs OTMAVKYL
MO3BOJSIET ONPEAETNTh M3MEHEHHe cocTosHus mposoma JIOII myreM cpaBHEHHS BpeMEHH .
— KOHTPOJNb OJHUM YCTpOWCTBOM, YycTaHOoBiIeHHbIM Ha IIC, Bcex
pactpoCcTpaHeHHsI OTPAKEHHBIX CHTHAJIOB WM UX aMIUIMTYJ B HOPMAaJbHOM pPEXHME paboTHl U B otxonsmx BIL:
peXuMe HEHOPMAJIbHBIX OTKIOHEHHH. MeToa JIOKaIlMOHHOTO 30HAMPOBAHMS 3aKIII0YaeTCsl B Mogade ’
—  OTCYTCTBHE BIUSHMSA JOKAalMOHHOTO KOMILIEKCA HAa BBICOKOYACTOTHBIE
HUMITYJIbCHOTO CHTHajla B JIMHUIO U ONpEICICHUHM M3MEHEHHUS XapaKTepUCTHUK OTPAXKEHHOTO CHUTHAlIA
CUTHAJIBL, IepeiaBaeMble 110 nposoaaM BJI;
(ammuTy el (ha3bl, CyMMapHOTO BPEMEHH, 3aTPaueHHOTO Ha eTro paclpoCTpaHeHHEe BIOJIh IPOBOA) B .
IpSMOM M 0OpaTHOM HampaBJIEHHSIX IOCNIE OTPaKCHHUS OT KOHIIA JMHHUHU JINOO OT BBICOKOYACTOTHOTO OTCYTCTBHC BIMAHMA BCTPOBOM HATPY3KH Ha TIOKA3AHUA JOKALHOHHOTO
KOMIIJIEKCa,
3arpajguTesisi ¢ HOCTPOSHHEM pedIeKTorpaMMbl (MJIM MHOTO TPa(uuecKoro oToOpaxeHHst) COCTOSHUS OMILIeKCa,
e — —  MOHTaXx 000pyI0BaHMS JIOKAIMOHHOI'O KOMIUIEKca 6e3 BMEmaTeIbCTBa
[No3Bossier onpenensats: Mecto noBpexaenus BJI (o6psiB, K3), Hanuuue rononéna Ha mpoBoae U B KOHCTgyKHHK’ BJL;
np. BupTyanpHas NOKanu3alMs MOBPEKIECHHH OCYIIECTBISETCS COBMECTHHIM NpHMeHeHmenm | PaSMCIICHHC — OOOPYNOBAHI  JIOKALMOHHOTO  KOMIICKCa B - MOMCIICHHH
crieuaIn3upoBaHHbIX Mojenel BJIL. HONCTAHIHH.
ABTOMaTHUECKUE CUCTEMBI JlaHHas TEXHONOTUsl MPUMEHSETCS A OpraHU3alMy aKTUBHO-aJalTUBHOI CETU MEPEMEHHOIO
ynpasiaenust HampsbkeHneM U | Toka (AAC) nanpspkennem 110 kB u Beime (rubkue (ymnpasisieMble) Nepearolile CHCTEMBI
Tepexon < mabpOBBIM peaktuBHOM  MomrHOCTRIO ¢ | mepemenHoro Toka (I'TICIIT, FACTS)).
AKTHBHO-aaITHBHLIM CETAM © npumeHerneM cpeacts FACTS Ilpu >TOM pemaroTcs 3aaaud 00eCleYeHnsT YIPaBIIEMOCTH W yCTOMYMBOCTH, HoaaepkaHue | —  Hanmudue aBTOMaTHuecKoil cucTeMsbl ynpaBieHHs U nepenadd HHPOopMaIin
pacIpeneneHHol (BCTaBKM  TIOCTOSTHHOTO  TOKa | HANPSDKEHWH, HCKIFOYEHHE TIEPerpy30K JHHUNA 1 000pyIoBaHus, orpanndeHre TokoB K3, uckimouenne | B cucTeMbl MoHuTOpuHra, SCADA/DMS/OMS;
13 HETeILIKTyaIsHOH CHCTEMOH (BIIT), (hasoBpamaromue | JaBUH HANIPSKCHUS 32 CIET IPUMEHEHHS 3JIEMEHTOB THOKOH Iepearoliel CHCTEMBI IEPEMEHHOTO TOKa | —  CKOPOCTh PearpOBaHMUS HA U3MEHEHUS,
ABTOMATH3ALMU 1 YIPABIEHUS TpaHC(bOpMaTOpLI (q)BT), (FHCHT, FACTS)Z ACK, CTK, YUJP, BCK, BPF, CTATKOM, OIIT mnun (DHY, BIITH. — noaAepKKa OCHOBHBIX CTaHAAPTOB INEpeayd JAaHHBIX, B TOM YHCJIE MBK
yCTpOMCTBa IIPOAOJIBHON JlaHHast TEXHOJIOTUS TaKKe MIPUMEHSETCS U1 00BbEeIMHEHHS] M30JIMPOBAHHBIX SHEPrOCUCTEM C UX | 61850.
KOMIIEHCALIU1 (VIIK), | BritOYEeHHEM Ha HapauIeNIbHYI0 padoTy C OTIMYAIOIIMMHUCS YacToTaMu 3a cuét npumenenust BIITH c
CTaTU4YeCKHe TUPUCTOPHBIE | PEBEPCOM aKTHBHOI MOIHOCTH NPH MOAEPKAHUY HAPSKECHUS.
KOMIIEHCATOPBI (CTK), Bce anementsl FACTS nomkHbl o0ecrieunBaTh aBTOMaTuueckoe ynpasieHue pexumoMm AAC B
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Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIMOHHOTO Pa3BUTHS
yIpaBJisieMble LIYHTUPYIOLIME | COOTBETCTBUH C 3aJlaHHBIMU ITapamMmeTpaMH (T10JiepyKaHue HapsHKSHUS], YacTOTHI U TIp. ).
PEaKkTophl (YIP),
(ha30moOBOPOTHEIE yCTpoWcTBa
(®ITY), CTATKOM, cucrems
CUMMETPHPOBAHHUS u
KOMIICHCAIH TapMOHUK
HaTIPSHKESHUS)
TexHomorns mpegycMaTpuBaeT OOpaTHMYI0 aKKyMYJDIIHIO SJICKTPHYECKON 3HEPTHU 3a CYET
YIPaBISIEMOTO MOTPEOICHUST IEKTPUIECKOM MOIIHOCTH M YHPAaBISIEMON BBIOAYH 3JICKTPUUIECKON 1. Hakomutenn SIeKTPOIHEPTHH, HCIOJIb3yeMble Uil YHpaBJICHHS
MOIIIHOCTH B 3a/IJaHHBIC MOMEHTHI BPEMCHU. rpadukoM noTpebieHus (TI0JE3HOTO OTIYCKa) 3JIEKTPOIHEPTHU
DYHKIHOHAIEHO HAKOMHTENb DJIECKTPOSHEPTUH OOBEAMHACT B CeOC IPUEMHMK M HCTOYHHK | — pecypc (KOOMYECTBO LMKIOB 3apsAAKM-Pa3pSAOKH) [0  JOCTHIKEHHS
JIIEKTPUIECKON SHEPruM. | octaTto4HOi eMKocTH 80% OT HOMUHANBEHOH Npu TiryOuHe paspsiaa 80%: > 4000;
B OCK moryt ObITh IPUMEHEHBI TPH 00OOLICHHBIX THIIA TEXHOJIOTHH HAKOIUICHUS 3JIEKTPOIHEPTHU: - KIIO: > 92%;
1. Haxkomuresnu 3J€KTPOIHEPIHH, WCIOJB3yeMblE JUIS YNpPaBieHUs TpadUKoM IOTpeONieHus | _ CpPOK cityxGbl: > 12 ner;
(TIome3HOro OTITyCcKa) B3JEKTPOSHEprHU. TeXHOJOrHWs MO3BOJSET aKKyMYyJIHPOBaTh JJIEKTPUYECKYIO | _ camopaspst: < 2% B Mec.;
SHEpPTHIO, HOTpe6JI§I6)I OMEKTPHIECKYIO MOLIHOCTb U3 CETH HIIH OT COOCTBEHHOT'0 UCTOYHMKA SHEPTUH IS | _ yJIeTbHAs KAITHTANBHAS CTONMOCTH: <400...450 $/kB1-1.
YBEJIMYEHUS OTPeOICHIUS SHCKTpI/IlIeCKgI/I MOHIHO’;TI/I B 3a2aHHMe MOMEHTBI BpEMEHH, U BbIJaBas Z;T%’ 2. HakomHTENH SIEKTPOSHEPrHH, HCTIONB3yeMbie Ul PEryTHpOBAHHS
- NIEKTPUYECKYIO SHEPTHUI0 B CETh NMOTPEOUTEIISIM. aKIgM o0pa3oM, B 3aJJaHHBIE Yachl HAKOTIUTEIN CHCTEMHBIX IapAMETPOB TIepeIatH SIeKTPOSHEPrHH
epexo K H(GPOBBIM BBICTYIAIOT MCTOYHUKOM SHEPTHH, YMEHBIIAs MOTPEOISIEMYyI0O U3 CETH WIH OT X HCTOYHUKOB
pexol unp Y PrHiL, 'y P Y ApyT —  Pecypc (konu4ecTBO IMKJIOB 3apsAAKU-Pa3psAKH) 10  JOCTHXKEHUS
AKTHBHO-aJJalITUBHBIM CETSIM C SHEPTHUH HJIEKTPHUECKYIO MOIITHOCTb. o o
JalITH p p Y m octaTo4yHoi emkocTd 80% 0T HOMHHAIBHOM NpH TIyoHHE paspsaa 80%: > 10000;
14 pacrpeneneHHOH Haxonureny 3neKkTposHepruu 2. HakormTenn 37I€KTPOIHEPTHH, UCIIOIb3YeMbIE Ul PEryJHpOBaHHS CHCTEMHBIX IapaMeTpoOB KITJT: > 95%:
o o - . 0
MHTEJUIEKTYaIbHOH CHCTEMOM nepeady ICKTPOIHEPTUH. ’
—  CpOK ciyxObI: > 12 Jer;
ABTOMATH3ALNH U YIIPABICHUS TexHOIOTHA TO3BOJISAET 3a CUET OBICTPBIX KPATKOCPOUHBIX YIIPABISAEMBIX BBIJAYH U ITOTPEOIICHHS < 10%
N - M ST B MecC.;
JJIEKTPUYECKON MOIIHOCTH B 3aJaHHBIC MOMEHTHI BPEMEHM B 33/IaHHBIX Yy3JIaX CETH (TOYKax camopaspii o B MeC., 450,500 S4B
— - < .
MIPUCOETMHEHUS] HAKOIIUTEN) OKa3bIBaTh BIIMSHHUE HA PEKUM INEpeaud 3JIEKTPOIHEPTHH, YIacTBYys B YACIbHAA KAMUTAbHAT CTOUMOCTD. $/xBru. .
pEeryJIupOBaHUN CHUCTEMHBIX IapaMeTpoB (YpOBHSA HANpsDKEHHUS, YacTOTHI, IEpPEeTOKa aKTUBHOU H 3.Haxomurenu 3J'IeKTp603H€pFI/II/I, H%HOHLW%MEIG B KaqecTse aBapgmHoro
PEAKTHBHOM MOIIHOCTEH, TAPMOHHYECKOTO COCTABA TOKA). WUCTOYHMKA DJHEPruM M oOecriedeHus OecriepeOOWHOCTH 3JIEKTPOCHAOKEHHS
3. HakonuTesnn a5eKTpOIHEPruy, UCIOIb3yeMbIe B KAUeCTBE aBAPUITHOTO UCTOYHHMKA DHEPTHU U (mepcneKTHBHAA TEXHONOINA)
obecreuenuns 6ecrepeOONHOCTH SIEKTPOCHAOKEHHS. - Pecyps (KOHH%CT)BO HUKJIOB 3313"/:[1(“'?33?’1““) Ao H(ZCTI/DKGHH’[
TeXHOIOrUs MO3BOISET 3a CYET AKKYMYJISLHH U 10JNTOBPEMEHHOr0 XpaHEeHHs dJIeKTpuueckoil | OCTATOUHOM eMkocTu 807 OT HOMHHANBHOM Ny r1ybune paspsa 80%: > 1000;
o _ . o/ .
9HEpPruM OO0ECHeynBaTh BbIAYy JJIEKTPHYECKOM MOIIHOCTH IO 3arpocy, BBICTYIAs HCTOYHHKOM KII: > 90%;
SHEPTUH TPH KPATKOBPEMEHHBIX MEpedosiX 3JIEeKTPOCHA0XKEHHs W3 CeTH WM OT JPYroro UCTOYHMKA | —  CPOK ciryk0bl: > 12 e,
SHEpruy, a TaKKe JIOJITOCPOYHBIX (aBapHUiItHBIX) oTKmoueHusx. | —  camopaspsn: < 0,5% B mec.;
Hakonurenu 31eKTPO3HEPTUH UHTETPUPYIOTCS ¢ TEXHONOTHAME BUD M TEXHONOTHAMU NOCTOSHHOTO | —  yZAelbHas KanuTalbHas cTouMocTb: <600...650 $/kB1u.
TOKa IpHU Nepesiaue IEeKTPOIHeprun Ha Kiaccax HanpsbkeHust CH u HH.
T 6 DI . | TouHocTh ompenencHus:
€XHOJIOTHSI 00eCIIeYnBaeT ONpe/ielieHne KOOPANHAT Ha Tpacce Ha OCHOBaHUM pacyeTHOMH
o pea PA p N p — naua BJI - o ogHoro nponera;
MOJIETIM JIMHUM ¥ WH(OpManuu O mapaMeTpax NEepexXOIHBIX aBapUIHBIX PEXHUMOB W IapaMeTpax
A pMatl Map p pexol P p P p —  pams KJI - go ogHOTO M.
KBa3MyCTaHOBHBIINXCS MTOCIEaBAPUIHBIX PEXIMOB.
Iepexon K IUPPOBHIM OMII nomxHa obecreunBaTh:
Texnonorus npexycmaTpuBaet 3¢ dexTuBHyt0 uHTerpanmo cucteMsl B ACY TII TIC, a Takke B . .
AKTUBHO-aJITAITHBHEIM ceTsM ¢ | CHCTEMBI ~ ONpPEJENeHUs]  MeCT —  BO3MOXXHOCTH HOJAJEPKKU erMHON MHpopManuonHoi mMonenu cetu (CIM),
o nporpaMMHO-TexHn4eckne Komruiekcsl LIIIC ¢ mpuMeHeHHeM CHHXPOHH3HPOBAaHHBIX BEKTOPHBIX . .
15 pacrpeeneHHoMi TIOBPEXJICHUS B CETH N omnupatoleiics Ha TpeboBanus crannapra IEC 61970/1EC61968;
T TVAILHOH  CHOTEMOI M3MEpEHUH 1 BOJIHOBOTO TMPHHIIUIA OTIpe/ieNICHNs] MecTa oBpexaenus JIOII. BOSMOKHOCTS  MHTEIpAIMH B  CIMHYI0 HHOOPMANMONHYIO CHCTEM
Y BupTyasnpHast Jnoxanmm3anys MOBPEXICHHH OCYIIECTBISAETCS COBMECTHBIM IPHMEHCHHEM MHTCrpall AHY pMal y . y
aBTOMAaTU3aLMH U YIIPaBJICHUSA . . | ympaBnenus ypoBre#t moxactannuu (ACY TII), amekTpocereBoro paiioHa H
crenuanu3upoBaHHbIX Mozened JIDII ¢ moMompio BceX AOCTYHMHBIX HCTOYHHMKOB, B TOM YHCIIE! & SCADA. OMS. ADMS
. IIEKTPUUYECKOH CETH ;
mapaMeTpsl pacueTHbIX Mojened, KoHTpomupyemslx JIOII, naHHBIE O TeKymIMX MapamMeTpax P ( > ’ > .
HOPMAaJIbHOTO peXXMMa, TaHHbIE O MEePEXOHBIX MPOIeccax B aBAPUIHBIX peKUMax. ~  BOSMOXKHOCTb  MH(OPMALMOHHOTO  B3aUMOJIEHCTBHS ¢  CHCTEMAMH
WAMS/WACS/WAMPACS, PAC.
1. ObopynoBaHuE aBTOMAaTU3MPOBAHHOT'O AUCTAHIIMOHHOTO YIIPaBJICHUS HATPY3KOH
OHepronpuHUMAalOIMe  yCTPOMCTBA  NOTpeOMTENs  OCHAIIAIOTCST  O0OpYMOBaHWEM  JUIS
JUCTAHIMOHHOTO YIpaBIeHHs Harpys3koif. O6opynosanme uepes wifi poyrep moakmiouaercs kx | —  CBsA3b mo equHOMy mudposoMy untepdeiicy B Tom uucie: PLC, Ethernet,
uHpOpPMAIMOHHOH cucTeMe arperatopa. K wmaentudukatopy ycTpoiicta mpuBssan HaGop | RS 485, CAN, Wi-Fi, LPWAN;
Ilepexon K udpoBsIM | KimMeHTCKHe CepBHUCH U CUCTEMBI . o .
OrpPaHUYEHUH, ONPEAEISEMbIX TEXHOJOTMYECKAM IPOLECCOM MOTpeOUTENss M y4acTHEM B HeM | —  HalpsHKEHHUe DJIEKTpudeckoi cet - 1o 0,4 xB;
AKTUBHO-AJIAITUBHBIM CETSIM C | YIPaBJIECHUS  OTHOIIEHUSIMH C . o
o SHEPTONPHUHUMAIOMIETO YCTPOMCTBA, HAXOMAIIETOCS IO/ YNPaBICHUEM: pa3rpy304HBIN AWama3oH MO | —  TOK OTKIIOYEHHs - 10 100 A;
16 pacrpeneneHHON KITUCHTaMHU (ynpaBnenune

MHTEJIEKTYaJIbHOM CHCTEMOM
aBTOMAaTHU3alUU U YIIPaBJICHUS

9HEPronoTpedIeHIEM/ yTIpaBIeHI
€ CIIpOocOM TOTpeOuTeNeit)

MOIITHOCTH, MO JUINTEIFHOCTH HENPEPHIBHON MOJNHOM W/WIM YacTHYHOM pPasTpy3KH, IO YacToTe
Pa3rpy304HBIX IUKIIOB.

[Ipn HeoOXoAMMOCTH TPOBEAEHHS Pa3rPy3KW SHEPrONPHHUMAIOIIET0 YCTPOWCTBAa CHCTEMa
yIpaBJIEHUs arperaropa aBTOMaTUYECKH yAAJI€HHO YNpaBiIAeT HArpy3KOH C y4eTOM YyCTaHOBIEHHOTIO
HabOpa OrpaHUYeHHH.

YnpasieHrne BO3MOXKHO Kak B aBTOMAaTHYECKOM (HEMOCPEACTBEHHO MH(OPMAIIMOHHON CHCTEMOM

—  TOAKIIOYCHHE K 000PYIOBAHMIO C UCTIONH30BAaHHUEM CTAHIAPTHBIX CHIIOBBIX
1 KOMMYHHKAIIMOHHBIX HHTEp(eiicoB;

— mojuepxka ¢pyHknuid u ceprucos CRM;

— noanepxka texuosoruit [oT, [oE.

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=354

HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TPaHUYHBIE YCIOBUS IO €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIMOHHOTO Pa3BUTHS
arperaropa), Tak U B pY4YHOM (IIOJIb30BaTeleM MO KOMaHJE arperatopa Iocjie IT0JTBEP)KACHUS
TEXHOJIOTHYECKOI BO3MOXKHOCTH Y4acTHs B aKTE IIEHO3aBUCHMOTO MOTPEOJICHUS]) PEXKUME.
2. IlporpamMHOoe oOecriedyeHne (KJIMEHTCKHE CEPBHCHI) JUIL YIPABJICHUS paclpeaeeHHbIM
pa3rpy304HBIM pecypcoM (YIpaBieHHE CIIPOCOM M DHEPronoTpeOieHHEeM) Ha PO3HHYHOM pBHIHKE
3EKTPOIHEPTUU.
[TporpammHOe oOecnieyeHUe IMO3BOJISICT B aBTOMATH3HMPOBAHHOM PEXHUME YIPABISTH OOJIBIIUM
HabOPOM Harpy30K C pa3IMYHbBIMU CBOMCTBAMH YCTPOMCTB MOTPEOUTENCH, YUaCTBYIOIIMX B IIPOrpaMMe
YIPABICHUSI CIIPOCOM, 6Hp1/1 HACTYIICHMM OMPEJENCHHBIX YCNOBMI C YH4ETOM PEIyMMPOBOMHOTO | _  Kyyour cepmepHas CepRHC—OPHEHTHPOBAHHAS APXHTEKTYDE, TIO3BOMAIOMAS
HHaH?FOHa SIICMCHTOB O OngOBaHM' 5 . UCIIONIb30BaTh TOHKUE KIMEHTCKHE PEICHHs M pa3MellaTh CEPBEpPHYIO 4acTh B
PH HaCTYIIEHUH COOBITHA, TpebylOlero yNpapieHus SHEPTONPUHMMAIOLIMMK YCTPOUCTBAMH | yrin 6w 1 Linux-moi0GHOM OKPY/KEHHH, B TOM THCIE ¢ HCONb30BanHeM 100%
noTpeduTeNs (pasrpysKa, BKIIOUCHHE, BEIKIIIOUCHNE, TNIABHOE W3MEHEHHE MOIITHOCTH B 00€ CTOPOHEI), BHPTYATH3AIHE
1O B aBTOMaTUYECKOM pEXMME BBIOUPAET HAOOP SNIEKTPOOOOPYIOBAHMS [N 0OeCTIeUeHUs TpeOyeMBIX | peanmaum; M3 (KOPOBKHY;
NapaMeTpoB Pasrpy3KH W OTIPABISET YNPABISIONINE CHUTHANBI Ha KOHTpOJUIEpH! ynpasienus OITY ’
. —  ceTeBas JOCTYITHOCTh KOHTPOJIUPYEMOT0 000pyIOBaHNS;
NOTpeOuTeNeH, yJ4acTBYIOIIMX B IICHO3aBUCHMOM IOTPEOJICHUH, PACIIOJIOKEHHBIE Ha KIHEHTCKOM . CRM
M —  Toanepkka (pyHKIWH U CEpBHCOB ;
000pyIOBaHUH DHEPTONPUHUMAIOIIMX YCTPOMCTB C yY4ETOM HX T'OTOBHOCTH pasrpy3UTHCS, a TaKKe JUACP bynxu ‘1 Pl" IoE ’
TEXHOJIOTHUECKHX MapaMeTpoB Kaxaoro u3z JI1Y norpedurenei. —  TO/UICpKKa TEXHOJOTHH 101, 10L, paCIpEACICHHOTO peecTpa.
Jlns obecriedeHus] TOCTOBEpHOro ydeTa (hakTa M BPEMEHHU IIOJIy4CHHUs] CHUTHAlla Ha PasrpysKy,
BpPEMEHU U 00beMa PErylIMpOBaHUs HArpy3KH, ydeTa IIEHOBBIX MapaMeTPOB B KIMEHTCKUX CEPBUCAX
NPUMEHSIOTCS TEXHOJIOTHH PAcHpeseNIeHHOro peecTpa (B ToM dmcne Onok-ueiin). Ilpm stom
MOTPEOUTENb U arperaTop B3anMOAEHCTBYIOT Ha OCHOBE CMAaPT-KOHTPAKTA, OTPEIEIISIOIIETO IIPHHIIHITBI
pacdeToB 3a yJacTHE B IIEHO3aBUCHMOM IOTPEOJICHHN.
MynbTHAareHTHBIH TPUHIUI OPTaHMW3ALMN M YIpPaBICHUS (YHKIMOHHPOBAHUEM U Pa3BHTHEM
CeTH HampaBJeH Ha oOecrieueHHe 3(PQPEKTUBHOTO HCIIOIB30BAHMSA BCEX PECYpPCOB IUIS HAlIE)KHOTO,
Ka4eCTBEHHOTO M 3((QEKTUBHOTO YHEPrOCHAOKEHNS MOTPEOUTENEeH 3a CYEeT TMOKOTO B3anMOAEHCTBHUS
3JIEMEHTOB M CHCTEM JJICKTPHUYECKHX CETE€H HAa OCHOBE COBPEMEHHBIX TEXHOJIOTHUECKHX CPEACTB M
€IMHOM MHTEJUIEKTYaJIbHON CUCTEMbI YTIPABIICHHUS.
MynbTHAareHTHbIE CHCTEMBl XapaKTEPHU3YIOTCS TEM, YTO KaXKAbIH YYaCTHUK TaKOW CHCTEMBI
YIpaBJICHUsI MMEET areHTa ¢ HabOpoM Iieled M NPHOPUTETOB, 3aJIaHHBIX BIAJEbLEM, KOTODPBIN
CaMOCTOATENLHO PEArHpyeT Ha M3MECHEHHE CPEJIbl M B3AMMOICHCTBYET C APYTMMM areHTaMH ANS | Apromvariueckast MPHCHIOCOGISEMOCTS K YCIOBHAM PAGOTE SHEPIOCHCTEMBI
KOOp/MHALMH JACHCTBIH 1 COBMCCTHOTO NPHHATHSA PCIICHIH. 3a cuer OOMEHa areHTOB [aHHBIMH O TEKYHIMX 3HAYEHHSAX pPEXHMHBIX
JlaHHbBIE TEXHOJIOTHH 6MoryT I/ICHOJ‘ILBOBagBCﬂ MO CAEAYIONMM HAaNpaBICHHAM: MOHUTOPMHI M | Loooyernon  TaHHBIME OO W3MEHEHHSX B TOTOIOTHH CETH, BOHHKHOBEHHH
JMArHOCTHKA COCTOAHMA OOOPY/IOBAHMA H OOBEKTOB ONEKTPOCETEBOTO XOSAMCTBA; NMATHOCTHKA | aponyitwiry coryammid B ceTh;
MOCJICaBAPUIHBIX ~ CHTYalMid, BO3HHUKAIOIIMX IIOCIE CHCTEMHBIX BO3MYIICHHWIl; co31aHue o
—  BO3MOXXHOCTH MH(pOPMAIMOHHOTO B3auMoieiicTBus B mpoTokonax [OCT P
acTpe/IeTIeHHBIX CHUCTEM YIIPaBJICHHS Ul PEIIeHUs 33/1a4 BOCCTAHOBJICHHS 3JIEKTPUUECKHX CHCTEM
pacipen N ynp AT p A o p M3K 60870-5-104, MOK 61850-8.1, 9.2, B ToM dUuClle TIpHU pealH3aluu
TIOCJIC aBapuii, yIpaBIeHUs Pe)KNUMaMU aKTUBHBIX paclpeieInTeNbHBIX CeTEH. .
PHH, yIp p . pactpen . B3auMoJieiicTBUA ¢ BHemmHUMH cucteMamu (ACY TII, ITA, CAY CKPM, APKT
Hanpuwmep, BHeipeHre OCHOBAHHOM Ha MYJIbTHAr€HTHOM IPHUHINIE aBTOMAaTHYECKOH CHCTEMBI
Tepexon K M(GPOBBIM " PIIH IIC, cucTeMbl MAHATHOCTUKH OJIIEKTPOTEXHHYECKOTO O0OOpYIOBaHUS,
YIPaBJICHUS CPEJICTBAMH PETYJIMPOBAHUS HANPSIKEHHUS U PEaKTHBHOW MOIIHOCTBIO B 3JEKTPUUYECKUX N . )
aKTHBHO-aJIAIITUBHBIM CETSIM C . SCADA, ycTpoiicTBa CHHXPOHH3UPOBAHHBIX BEKTOPHBIX U3MEPEHUN U TIP.);
. MynbTHareHTHbIC CUCTEMBI | CEeTSX pellaeT 3aJa4uy NOANep)KaHUs HOPMHUPOBAHHBIX YPOBHEW HaNpsOKEHHsS M MUHUMU3AIMU [IOTEPh
17 pacnpeeneHHoi . —  mepeayva JaHHBIX OT KOHTPOJIHUPYEMOI'O U YIPABIIEMOro 000pyIOBaHHUS C
. .. | ynpaBieHus AKTHBHOW MOIITHOCTHU B JIEKTPUUECKHX CETSAX MOCPEACTBOM: N
MHTEJUIEKTyaJbHON CHCTEMOMU . . HCTIONB30BaHUEM  IM(POBBIX  H3MEPUTENBHBIX  IpeoOpasoBaTenet  u
- aBTOMATHYECKOW aJanTalii M CaMOHACTPOMKH CHCTEMBI YIPABJICHUs HAaNpsHKEHHEM U
ABTOMATH3alUU U yIIPABICHUS . . KOHTPOJUIEpOB ynpasieHus u3 coctaa ACY TII;
PEaKTHBHOW MOIIHOCTBIO K M3MEHEHHI0 CXEMHO-PeXKHMMHON CHTyaluu (M3MEHEHHE COCTaBa, N
o o — oOecrieueHne (QYHKUMI OOHApyXKeHUWs, aHajk3a, pearupoBaHus |
NapaMeTpOB HArpy3KH M I'€HEpalluy, aBapuil B CETH, HOTOJIHBIX YCIOBHH, pPe3ybTaTOB JUArHOCTUKU .
CaMOBOCCTAaHOBJICHHSI KOMIIOHEHTOB MJIM y4aCTKOB 3JIEKTPHUYECKOH CETH;
000pyIOBaHUsI, MOJKIIOYEHNSI HOBOTO 00OpYNOBaHMS K CeTH) 0e3 pydHOro MeperpoeKTUPOBAHUS U 5 N
OCYIIECTBIICHNS! H3MEHEHUH U HACTPOEK B CHCTEME YIIPaBIICHNUS; —  COOTBCTCTBHC TPCOOBAHIAM IO H;%%%“E%HOHHOH esonacHocTi B
- pacHpe/ie/ieHHs PeaKTHBHOI MOIIHOCTH C Y4ETOM TEXHHUYECKOTO COCTOSHHMs 0GopynoBanus p | COOTBETCTBHM C CHCTCMON cepTUUKaLM OCCHH,
TeKyllel CXeMHO-PEKUMHOM 06CTaHOBKE U CTOUMOCTH MCIOIL30BaHKSA 000PYJ0BAHMS. —  ToanrepkKa pe3epBUPOBAHIA areHTos, 06““‘{“33}0”‘{3’[
MyJIbTHATEHTHBIE CHCTEMBI PEATM3yIOTCS B BHAE MHOTOYPOBHEBOH CHCTEMBI ympapieHus | PAOOTOCIIOCOGHOCTH CHCTEMBI B Ciydae OTKasa CepBepa, YCTPOWCTB MM
SHEProCHCTEMOIi: MPOTrPaMMHOT0 00eCIeYeHHs.
- yposens LIY C (ynpasnenune rpymnmoii [1C: onpenenenne orpaHudeHnid Ha paboTy KOMIIOHEHTOB
HIDKHUX YPOBHEH, a Tak)Ke OCYIIECTBIICHHE HAaONIONEHHs 3a pabOTOH CHCTEMBI C BO3MOXKHOCTBIO
nepexo/1a Ha EHTPATN30BaHHOE YIIPaBIICHUE KJIACTEPOM);
- ypoess I1C (popmupoBanue mapameTpos padot cucrem ynpasienus Ha I1C);
- YpoBeHb 000pyJ0BaHMs (HWKHUI YPOBEHb CUCTEMbI YIPABJICHHS, KOTOPbIil 00pPa3yrOT areHThl
M3MEPHUTEILHOTO O00OPYZOBaHUS W JMAarHOCTHUECKHE areHTHl - peIlaroT 3a1ady WH()OpMHpOBaHMS
areHToB OoJiee BEICOKUX YPOBHEH).
Iepexon K rQppoBbIM 1. VYwmHoe sHEprOCcOeperaomniee YHEProdPPEKTHBHOE FIKOJIOTHIECKH YUCTOE TOMOCTPOSHHE —  Tonnepxka OCHOBHBIX IPOTOKOJIOB M CUCTEM IEpE/Iauy JIaHHBIX;
18 AKTHBHO-JIANITUBHBIM CETSIM C | TeXHOJIOrMH «yMHOTO JOMay O0ecnieuenne KOMGOPTHBIX U OE30MACHBIX YCIOBHH MPOXUBAHUS I'PaKAaH, IPU MUHUMU3AIHUU | —  CETeBas JOCTYIMHOCTh KOHTPOJIUPYEMOTO 000PY/I0BaHHS;

pacrpeeeHHON

JCHEeXKHBIX  PAacXogoB Ha o0ecrmedeHWe SHEprued I JJIEKTPOCHAOKEHHs, OTOIUICHHS,

— noanepxka texHoznoruit [oT, IoE;
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II.I1.

HanmveHnoBanne TeXHIIECKNX
CPEnCTB/ yCTPOHCTB/ cucTeM/
TEXHOJIOTUI

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B
COCTaB€ HAIIPABJICHUA
MHHOBAIIMOHHOT'O PA3BUTHSA

OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH

TpeboBanwus K mapaMeTpaM U XapaKTEPUCTHKAM HHHOBAIMOHHOHN TEXHOJIOTHH U
TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO

HHTenHeKTyaJ’ILHOﬁ CHCTEeMOM
aBTOMATU3allU U YIIPaBJICHU

KOHIUIMOHUPOBAHUS, BEHTWISAIMM, XOJOJHOTO U TOPSYEro BOAOCHAOXKEHUS, BOJOOTBEICHMUS.
TexHonorus mpeaycMaTpuBaeT NPUMEHEHUE aBTOMATHU3UPOBAHHOM CHUCTEMBI YINPaBJICHUS 31aHUEM
(Building Management System),
KOMOMHUPOBAaHHOE HCIIOJIb30BaHHUE [EHTPAIN30BAaHHBIX W COOCTBEHHBIX WCTOYHHMKOB T€HEepalnuu
sHepruu  (Bkirouas BUMD); cucTeM — «aKTUBHBIH»  NOTpeOUTENb;  MHOTO(QYHKIHMOHAIBHOE
ABTOMATU3MPOBAHHOE YIPABJICHUE «YMHOM Harpy3koil», JMCTaHIIMOHHBII KOHTPOJIb U MOHUTOPHHT 32
paboToii 31eMEeHTOB BHYTPHUIOMOBOH 3JIEKTPHUECKON CETH.

Texnonorus obecneynBaeT:

- CHIDKEeHNE 3aBUCUMOCTH OT KOMIIAHUH-TIOCTABIINKOB 3JIEKTPUIECTBA U TEIIa C OJHOBPEMEHHBIM
HCTIONIb30BaHUEM HOBEHIINX TEXHOJIOTHI B 00JIACTH IHEPTOCOCPEIKEHNS.

- HUcnonp30BaHne BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUH AJISI OTOIUICHHS, KOHAWIIMOHUPOBAHNS,
BEHTUIISILIMH, TOPSYETO BOAOCHAOKEHUS U 3JIEKTPOOOECIICYCHUSL.

- Mcnonp3oBaHue CUCTEM UCTIOIB30BAaHUS U HAKOIUIEHUS BCEX BHJIOB PECYPCOB.

- ABTOMaTHUeCcKO€ MOAJEPKAHUE MUKPOKIMMATa B MOMELIECHUIX B 3aBUCHUMOCTU OT IOTOAHBIX
YCJIOBUI.

- KoHTposie MakcUManIbHO BO3MOXHOTO YHCIIAa ITapaMeTpoB 000pyIOBaHUS, MepepacipeieleHue
9HEPropecypcoB.

- Kommepuecknii 1 craTHCTHUECKUH YIET BRIpaOOTaHHOM U OTPEOIICHHOH SHEPTHH

- Bo3amoXxHOCTD yanéHHOr0 MOHHTOPHHTA M IOCTYIIA K YIIPABICHUIO HHKCHEPHBIMH CETSIMHU.

- Jlokanuzanusi aBapuiHBIX CUTYyaLUil.

- OTkIroueHNEe HEPHOPUTETHBIX HArPy30K.

- Bo3MOXXHOCTB BBIJaYH JICKTPUUCCKOI SHEPTHH B SHEPTOCUCTEMY.

—  BO3MOXXHOCTH MHTETPALlK C 0a3aMu JaHHBIX BTOPUYHBIX crcteM JCK;
—  peanuzanus U3 «KopoOku» no npuHuuny Plug&Play.

2. Comaeunsie anekrpoctannuu (COC)

TexHONOTHA OCHOBaHA Ha MPUMEHCHWH COJHEYHBIX MaHeJeH IS BRIPaOOTKU JIEKTPOIHEPTHH U
ONTHMU3AIIMY 3aTPAT Ha IJEKTPUUECKYIO SHEPTHIO.

COC cocTouT U3 cneayouux KOMIIOHEHTOB:

- COJTHCUHBIC TTaHe M (00eCIeYnBaOT MPEOOPA30BAHKE CBETA B JICKTPOIHEPTHIO);

- KOHTpoJuIep 3apsiaa 6aTapeil (MpaBUILHBII PEXHUM 3apsiaa aKKyMYJISTOPOB);

- aKKyMYJISITOpHBIE OaTapen (HaKOIICHHE 3JIEKTPOSHEPTHU JTHEM U OTAadya B BeUyepHEe U HOYHOE
BpeMs);

- HHBepTOp (TIpeoOpa3oBaHue MOCTOSHHOTO HanpspkeHus B ~220 B, 50 I'm).

BapuaHTBI WCIONHEHWS: CTAllMOHAPHO - TOPH30HTAIBHO, BEPTHUKAJIbHO, HAKIOHHO WIH C
HCIIOJNIE30BAaHUEM ITOBOPOTHOTO MeXaHM3Ma (Ha 0a3e aBTOMATHYCCKOH CHCTEMBI, CIEIAMed 3a
MIOJIOXKCHUEM COJTHIIA).

OcnoBHoe npuMereHne B DCK - komneHcaIwsi COOCTBEHHBIX HYK/]] ITOJICTAHIINH.

— PaboTa mapamiesnbHO ¢ CeThIo;

— paboTa B aBTOHOMHOM pPEXUME.

—  MTHOBEHHBIH IEpexoJi B aBTOHOMHBIH PEXHM pabOThl B CIydae CETEBBIX
aBapuil.

—  BO3MOXXHOCTH ~ MOHHTOpPHHIa  I1apaMeTpoB  pabOTBl  YCTaHOBKH,
ApXUBHPOBAHMS U BU3YaJbHO ITOHSATHOTO BHIBOJA JIAHHBIX.

3. ComHEYHBIH KOJUIEKTOP

TexHONOTHA OCHOBaHA Ha NMPHMEHEHHH COJHEYHBIX KOJUIEKTOPOB JUIS BBIPAOOTKM TEIJIOBOI
SHEPrUM U ONTUMM3ALMU 3aTPAT HA XO3SHUCTBEHHBIE HYKBL.

ATBpTepHAaTUBHBIN HUCTOYHUK MOJYYECHHUS TETUIOBOI PHEPTHH 3a CUET MCIOJB30BAHUSA COJHEYHON
MHCOJISILUU

— Pabota Ha HarpeB BOJIBI U TOPSYETr0 BOJOCHA0KEHHMS;
— paboTa B cOCTaBe CHCTEMBI 110 aKKyMYJIHMPOBAHHMIO TEILUIOBOM YHEPTHH;
—  paboTa B macMypHbIE JHH.

4. Betporeneparopsl
TexHonorus MO3BOJSAET ONTUMHU3UPOBATH 3aTpaTbl Ha 3JIEKTPOJHEPTUI0, B TOM 4YHUCIE Ha
cobcrBennble Hyx1bl [IC. BepTukaiibHblii BeTporeHepatop npeoOpasyeT KHHETHYECKOE JIBHXKEHUE

BO3AYHIHBIX MAaCC B MCXAHHWYCCKOE BpallcHHUE poTOopa - prTSIH.II/Iﬁ MOMCHT DJJICKTPUYCCKOIO
reHeparopa, OH 06naz[aeT HU3KHUM 3BYKOBBIM (i)OHOM, HEC Tp€6yGT NPUHYAUTCIbHBIX MEXAHU3MOB JUIA
3aIlyCKa.

—  lupoxwii quana3oH pabOTHL;

—  TPOYHOCTH KOHCTPYKIHMH IPH BETPOBBIX HArpy3Kax;

—  HaJU4YHe CHCTEMbI aBTOMAaTHU3UPOBAHHOTO YIPaBIICHUS,
—  TOAJEpXkKa TEXHOJIOTUH TUCTAHIIMOHHOTO YIIPABJICHHUS;
—  KIIJI e amke 60%.

5. TemnoBble HACOCHI
TemnoBoii HacOC MO3BOJISAET UCIIOIL30BATh IMOCTOAHHYIO IMOJIOKUTCIIbHYIO TEMIICPATYPY 3EMIIU U
TPYHTOBBIX BOJ JJIs1 OTOIUICHUS U IACCUBHOT'O OXJIAXKACHUA J0OMaA. OOGecmeunBaer OINITUMHU3AILINIO 3aTpaT
Ha COOCTBEHHBIE U XO35MCTBEHHBIE HYXOBI.

— 3mnauenue koxddunreHTa npeodpasosanun sHeprun COP Gonee 4;
—  CTabWIBbHOCTH PabOTHI, PEMOHTOIPHUIOAHOCTH;
- BO3MO>XXHOCTH pa6OTBI B PEKUME OXJTTAXKIACHUA.

6. Haxonwuresu JIEKTPOIHEPTUH

HakonuTenb 3HEPTHH TO3BOJSET OCYIIECTBIATH OecriepeOoiHOe IIEKTpOCHAOKEHHE B cllydae
KPUTHYICCKOTO MAACHUSA, TOHMKCHUS WIJIU TTOJTHOTO OTCYTCTBUA HAIIPSAXKEHUA B CCTH. HHTCFpHpOBaHHLIe
B MHXXCHEPHYIO CHCTEMY OaTaper HaKaIUIMBAIOT JJICKTPOIHEPTHIO B MEPUOJ OTCYTCTBHS IHKOBOM
HArpy3KH WIH IPU HAJTHYUH BO BHEIIHEH CETH M OTJAIOT YHEPTHIO IPU HEOOXOJMMOCTH.

—  Hespicokwuii camopaspsn (3-10% B mec);

—  HeoOCITyXHBaeMOe/MasIo00CI Ty KUBaeMOE MCTIOJTHEHHE;

—  ObIcTpOe BOCCTaHOBIICHHE MOCIIE MOJTHOTO pa3psia;

—  oTcyrcTBHUE ¢ dekTa namsaTu (He TpeOyeT MOTHON paspsAaKH Mepe IMUKIOM
3apsa);

—  BO3MOXHA JKCIUTyaTalysl B IMAPOKOM jauamnazoHe Temneparyp (ot -40°C
+50°C);

—  aBTOMaTHWYecKas O0allaHCHPOBKa dJieMeHTOB Ab;

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py
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I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
_— cpencts/ yCTpOI/ICTBf cucrtem/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH e
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
—  1mkiIupoBaHue - 10 THIC. UKIIOB 3apsiy/pa3psi;
—  KIIJI B nBoiiHOM 1mKJiie 3apsa/paspsin - He meHee 90%.
CucreMa MOHHWTOPWHTA COCTOSHHMSL BTOPHYHOTO OOODY/NOBaHHS SBISETCA OTAenbHOM | —  KiMEHT-cepBepHas cepBHC—OPUEHTHPOBAHHAS APXUTEKTYPA, MO3BONAIONIAS
aBTOMAaTH3MPOBAHHON CUCTEMOM YIIPABIIECHHS, UHTETPUPOBAHHOH B IIPOLIECCH] YIIPABIECHUS BTOPUYHBIM HUCIIOJIb30BATh TOJICTBIC WJIM TOHKHC KIMCHTCKHMC pPCHICHUA W Pa3sMCIIaTh
000pya0BaHKeM (BKIIOYas 060pyI0BAHUE CBA3M U B OOLIEM ClIydae - CepBEPHOE U MHOE 000pyjoBaHue | CepBepHyIo 9acTh B Windows m Linux-nmojo6HOM OKpYyKEHHH, B TOM YHCJIE C
ITepexon K uuppPOBBIM WUT-unppacTpyKTypsl). ucnosszoBanueM 100% BupTyanuzanuu;
AKTUBHO-aJJalITUBHBIM ceTsAM ¢ | CHCTeMbI MOHUTOPUHTA Cuctema mpencraBisieT Cco0OH COBOKYIMHOCTh TEXHHYECKHX CpPEACTB, OOCCIEYMBAIOMIMX | —  HOAKIIOYEHHE K OOOpYAOBaHHMIO C MCIOJb30BAHHEM CTaHIAPTHBIX
19 pacnpeneneHHon COCTOSIHUSL BTOPUYIHOTO JIMArHOCTHKY COCTOSIHHSI BTOPUYHOTO 000pyI0BaHUs, pa3MelieHHOro Ha oobektax DCK, BO Bpems ero | KOMMYHMKAllMOHHBIX IpoToKos10B (SNMP, Modbus;
MHTEJUIEKTYaIbHOH CUCTEMOH | 000pynoBaHUs paboTHI. —  BO3MOXXHOCTH pa3MELICHH COOCTBEHHOTO areHTa CHCTEMbl MOHUTOPHHTA B
AaBTOMATH3allUU U YTIPABICHUS Hannast ACY peanusyer QyHKIMY IPOTHO3UPOBAHUS, BEIIBICHHS U COPOBOXKACHUS IPOLIECCOB | MPOrPaMMHOMN cpejie KOHTPOIUPYEMOTO 000PYIOBAHHS;
BOCCTAHOBJICHUA HOPMAJBHOI'O0 pCKHUMa pa6OTLI JaHHOI'O OGOpyZ[OBaHI/ISI u obecreyuBaeT C60p, — pecanm3anus u3 «Kopo61<1/1» HJIM BO3MOJKHOCTH pCajiM3allii B CHCTCMEC CIM
00paboTKy M XpaHeHue UH(OpMaLuK O MapameTpax (yHKIMOHHPOBAHUSI BTOPUYHOTO OOOPYAOBAHUS, | MOJEIH.
BXOJAIICTO B KOHTYPp MOHUTOPHUHIA. —  ceTeBas JIOCTYIMHOCTh KOHTPOJIUPYEMOro 000pYIOBaHHUS.
—  BrimonHeHHe pacy€THBIX 3a7a4 (pacdéT pesKMMOB CETH M UX MOJICIIUPOBaHHE
NpU  pa3HbIX H3HAYAJIBHBIX MapaMeTpax) IO BceMy O0O0beMy CeTH MO0
HEoOX0AMMBIM KiaccaM HampsbkeHust 6e3 100% TeneMexaHHM3alK BCEX Yy3JI0B
9HEProceTy;
—  BO3MOXKHOCTh MH(OPMAIMOHHOTO B3auMo/ieiicTBus B mpoTtokonax [OCT P
MDO3K 60870-5-101/103/104, B TOM YmcIe HHTETPAIHNIO C IPOYUMH dJIEMEHTAMHA
ACTY (Bwmouas ACYD, KOHTpois KadecTBa dnekTposneprun, ACY
PCS - aBromarnsupoBaHHasi cucTeMa TPEMKTHBHOTO MPOTHO3HPOBAHMUA 1 caMOOOyUeHHS LIS MOHHTOpHHTa 1 mHarHocTHRH, SCADA CHCTEMBI;
YTPABJICHNA 1 MOHHTOPHHI SIEKTPHMECKHX CETEH © PaCTpeIeNCHHON reHepaluel, IPOTHO3MPOBAHHEM | nomepxia CIM mozems;
Iepexon K (poBEIM PCS (Power Control System). HAPY3KH, OSKOHOMMMECKOH JUCHICTICpH3allMM, aBTOMATHMECKHM YNDABICHMEM MEETOKAMM M | po oo AITOPHTMOB MAIIHHHOTO 0ByUCH.
AKTHBHO-aJJalITUBHBIM CETSIM C OTKJTIOYCHUSIMH Harpysku. Peannsyercs Ha ocHOBe mporpaMMHoro kommiekca ADMS (onmepaTuBHBII

20 pacIpeeneHHOf VYnopasneHue U MOHHMTOpHHT | (bOpMALHOHHEIH yNpaBsiomHii Kowmmieke, OMYK). ~  HalmuMe 3apaHee pa3pa60Ta111HL1x BEPOATHBIX CLEHAPUEB Pa3BUTHUA

HHTEJUIEKTyaJbHON CcHUCTEMOM DJICKTPIHCCIHX | cerent - ¢ PCS ucnonp3yeT equHy0 MOJIENb AaHHBIX /7L IECTH OCHOBHBIX (QYHKIMI: CHCTEMA YIPaBICHHs COOBITHIT M MATEMATHECKHX MOJIENIeH JU1i MX pacuera;
ABTOMATH3allUU U YTIPaBICHUS PACTIPCACTEHHON TCHEPATHCH MOIIHOCTHIO, YIPABJICHHS TIepeaueii 3IeKTPOIHEPTHH, UCTICTIEPCKOTO YIpaBIeH s i cOopa JaHHBIX, | DOSMOKHOCTL MHTerpalii N [IMpOKO PacrpOCTPaHCHHBIMH
YIpaBIEHUS PacHpeAeTUTEIbHON CeThI0, YIPaBICHUS aBapUHBIMHU OTKIIOUEHUSMU U PETryJINPOBaHUA MHGOPMALMOHHEIME  CHCTeMaMH,  Bimodas ERP  creTeMsl, — cucTeMbl
MOTPEGIEHHS HIEKTPOSHEPTHH. aBTOMATH3alluk  MPOLIECCOB OTY (mampumep, IIK «ACYPOO», IIK
«ABapHMHOCTBY);
—  KJIHMEHT-CEpBEpHAs apXUTEKTypa, IO3BOJISIONIasl UCIOIb30BATh CEPBEPHYIO
4yacTb ¢ ucnonb3oBanueM 100% BupTyanu3anuy;
—  apXWTEeKTypHas peajn3aiys MporpaMMHOIO KOMILIEKca, obecreunBaromast
(GYHKIIMOHNPOBaHNWE ABTOHOMHOIO NPOTPaMMHOTO KOMILIEKca ¢ 0a30BBIMHU
GYHKIMAMH ~ yIpaBiIeHUs  ONEPAaTUBHBIMHM  TIEPEKIIOUCHUSIMH B 30HE
OIIEePALlMOHHON OTBETCTBEHHOCTH IUCIETYEPCKOrO MyHKTA.
Cucrema ynpaBlieHHs pacIpe/lelieHHBIMH JHepropecypcamu - 3To oOnauHas mardopma,
KOTOpas TO3BOJIET YIPaBIATH THOKOCTHIO HYHEPTOMOTPEOICHUS B MUKPOCETSIX C PacHpeeIeHHBIMU
ucrounukamu (DER). ITocTaBnsieTcs kak MOy IPOrpaMMHOTO KoMIutekca ADMS.
Ilepexon K mpposeim | DERM (Distr. Energy Resources [Mnatrpopma  ucmodB3yeT  NPETUKTHBHbBIE (penckasarenbHbIE) anroputMel it | —  Jmamason momHoctu cetu oT 50 kBt 1o 20 MBrT;
AKTHBHO-aIANITHBHBIM ceTsM ¢ | Mngmt). MogenupoBaHue, | IPOrHO3UPOBAHMUS, KOTJa KOHEUHbII KIMEHT JOJIXKEH IIPOU3BOAUTD, XPAaHUTh UM MOTPEOIIATh 9HEPTHIO | —  JOCTYII K YIPABICHHUIO HCTOYHUKAMU 3JIEKTPOIHEPTUHU B PEXKUME PEATbHOTO
21 pacnpeneseHHOI MOHUTOPHHT, IPOTHO3 U KOHTPOJIb | ¢ noMobio DER. BpEMEHH.
MHTEJUIEKTYaIbHOH CHCTEMOH | pactpenelieHHBIX BcnomorarensHble TPOrpaMMBbI aKeTa, HMEsl IOCTYII K 5TOH IUIaT(hopmMe, MOTyT aHATW3UPOBAaTh | —  mokphitHe A0 30% HOTpeGieHHs 3a CYeT PHEPIUH OT aJbTePHATHBHBIX
aBTOMATH3aLUH U YIIPABJICHUS | SHEPTrOpPECypcoB JIaHHBIC ¥ BBITIOJHATH MPOTHO3BI O TIOTPEOJICHNH, TIPOU3BOJICTBE M XPAHEHNWH YHEPTHHU ITOTPEONUTENIEM, | HCTOYHUKOB.
4yToOBI ~ OOECTIEUNTh HAAEKHOCTb, OSKOHOMHUYHOCTH CETH M NTHMH3AIMIO €€  PEXKHMOB
(YyHKIIMOHMPOBAHUS 3a CUYET HCIOJIb30BAaHUS PACIpEle]CHHBIX CHCTEM TI€HEepaluy, XpaHeHHWs |
HaKOIUICHUS] SHEPTUH.
JlaHHAs TEXHOIOTHS TIO3BONAET ABTOMATH3MPOBaTh COOp TexXHMYecKkoid wuHpopmarmu u | — KiMEHT-cepBepHas CepBHC—OPHEHTHPOBAHHAS APXUTCKTYPA, MO3BOJISIOLIAs
MPOBEICHUE 00CIeIOBaHMS BO3IYITHBIX JIMHUN JIEKTPOIIEPEAayl C UCTIOb30BaHHEMUHHOBAIIHOHHBIX HUCIIOJIb30BaTh TOJICTBIC WA TOHKME KIMCHTCKHC PCIICHMA W pasMellaTh
ABTOMaTH3UPOBAHHBIE CUCTEMBI | MOOMIBHBIX TexHooruil: BITJIA 1 MOOMIBHBIE IUTAHIIETHBIE KOMITBIOTEPHI. cepepHyto yacTb B Windows 1 Linux-1mog00HOM OKpY)XCHHH, B TOM 4HCIC C
Tepexon K  KOMIUICKCHOH cbopa n 06paboTkn MH(MOPMALMH 1. B mepsoM BapuaHTe I c60opa MH(POPMALMM TIPUMEHSETCS a’podoTocheMKa B BHAMMOM, | HcmonbsoBanueM 100% BupTyannsaium;
O COCTOSHMM  JJIEKTpUUEeCKHX | ynbTpaduoneroBoM, MK-nnanazone, n/mim Bo3aymHoe inazepHoe ckanuposanue (LIDAR). —  wucnomb3osanue CIM — moneny;

22 dbdexTiBHOCTH Ousiec- ceTet c HCIOJIb30BaHUEM Kommiekcet Ha ocHoBe BITJIA mo3BosisiioT B n1000€ Bpemsi CyTOK OOHapyxuBath (aktel | —  BO3MOXKHOCTh  uHTerpammu ¢ CAIIP  u  KOpHmOpaTHBHBIMH H
IpPOIIECCOB U aBTOMATU3ALUU . .
- OECIMIIOTHBIX JIeTaTeNbHBIX | HECAHKLIMOHUPOBAHHOW [EATEIBHOCTH, IPOBEPSITh COCTOSIHUE OTHENBHBIX d5ieMeHTOB BJI (B TOM 4ncne | TeXHOJIOrnuyeckumMu MHbopmanuoHHbiMu cucreMamu GIS/ERP/OMS/DMS;

anmaparoB U IJIaHIIETHBIX | IPOBOAOB M OIOp), CTpes mpoBecoB u mpocek BJI, oneHnBars romnonenooOpazoBanue, ymep0 mocie | —  moOOBEKTHOE KOAMPOBAHUE I'€0/IE3UUECKUX TOUYEK;
KOMIIBIOTEPOB HEIITATHBIX CHUTYallMi, MpopadaThiBaTh BapHUaHTHI MPOKIAJAKH HOBBIX MapmipyToB BJI, KOHTpoOIb —  Tomnorpaduueckuii mian Macmrabos 1:1000 u menbue;

paboThl PEMOHTOB, PE3YJNBTATOB YHUCTKH MPOCEK, CTPOUTENIHCTBA DHEProOOBEKTOB. TEXHOIOTHS
MO3BOJISIET BBITIONHATh TOWMCK TOTEHIUMAIBHO omacHbIX s BJI 0OBEKTOB B OXpaHHOW 30HE H

—  udpoBoii oprodoTorIan aaropurMa naeHTUGUKaIUK - He MeHee 99%);
—  BO3MOXKHOCTb IIE€PEAAYH BHICOM300paKEHUH B pe)KMME PEaJbHOTO BPEMEHH.
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I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
_— cpencts/ yCTpOI/ICTBf cucrtem/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH e
TEXHOJOTUuMI MHHOBALIMOHHOI'O pa3BUTHS
oIepaTUBHBIN (aBapUiHBIN) ouck 0OpsIBOB BJL.
B cucreme mpeagycMoTpeHa aBTOMaTH3MpOBaHHAs 00pabOTKa M aHaIN3 TOJyYEHHBIX JaHHBIX C
NPUMEHEHHUEM CIIeUAIHN3UPOBAHHOTO IIPOrPAMMHOT0 00ECTICUeHHSI.
2.006cnenoBanue c IIPUMEHEHHUEM IIJIAHIIETHBIX KOMIIBIOTEPOB BBITIOTHACTCS
9KCIUTyaTallHOHHBIM TIEPCOHAIOM IPH 00X0/1aX W/MIN BBIIOIHEHUH padoT Ha BJI.
Jannast cucrtema obGecrieunBaeT (GOTO U BUJIEO CHEMKY, MOJIyYSHHE TAHHBIX IPOCTPAHCTBEHHBIX
koopauHat B (hopmate GPS mmm I'JIOHACC, aBTOMaTH3mMpyeT BBOJA MOAHHBIX, IPEIBAPUTEIHHBIN
aHallu3, XpaHEHHE U Nepefady JaHHBIX B aBTOMaTH3HPOBAHHYIO CHCTEMY, YTO TO3BOJISIET CYIECTBEHHO
MOBBICUTB TIPOU3BOJUTEILHOCTD TPYAA JIMHEHHBIX OpHra,.
3. NahopManmoHHO-aHATUTHYECKAs 9aCTh CUCTEMBbI BBIMOJHICT (DYHKIMIO CHCTEMATH3ALUH 1
XpaHeHHsI TPOCKTHOW, TEXHUYECKOH M dKCIUTyaTalioHHOH mHpopMmanuu o BJI, pabGoraer B pexume
KOHCYJIbTAHTa M CIIPaBOYHMKA, B TOM YHUCJIE OKa3blBACT IOMOLIb B IPUHATUM YIIPABJICHYECKUX
PELICHUIA, 32 CYET OIIEPATUBHOTO TOCTYIA K ITOJHOM M TOYHOH HHPOPMAIINU O TEXHUYECKOM COCTOSTHUN
obopynoBanus BJIL.
1O moxeT obecnieynBaTh aBTOMATHYECKYIO 00pabOTKy pe3yIbTaToB 00CIIeIOBaHHM, a TAKKE UX
ABTOMATHYECKHH aHAJIN3 C BBISBICHHEM Ne(EeKTOB, HEIITATHBIX CUTYAIMH U T.II
MexcereBble  3KpaHbl  ypOBHS
IIPOMBIIIIJICHHON CeTH,
peanusyoouue byHKIMN
KOHTPOJIS u ¢dunpTpanun
MIPOMBIIIIEHHBIX MPOTOKOJIOB . . 6 6
neperaan  mammsx  (Modbus, [pumeneane MO [IC Ha ¢usmdeckoit Tpanmie (mepuMerpe) HUHPOPMATHOHHON — B pacnpenenuTenbHBIX CETAX HEOOXOIUMO OOECIEeYUTh Bp?M)I JIOCTaBKH
Profibus, CAN. HART, Industrial MHQPACTPYKTYpHl MPOMBIIUICHHOTO 00BEKTa SMEKTPOSHEPTETUKA  HIM  MEXIY ¢dusryeckuMu | OTKIIIOYAIOIIET0 CUI'HANa B paMKax MOJyHNepHoJa MPOMbIIUICHHONH yacToTsl (10
Ethernet " (wm) tipge | TPAHHLIAMH CETMEHTOB I/IH(i)OpMaI_[I/IOHHVO-TeJ‘IeKOMMYHI/IKaLII/IOHHOI/I ceTH 00BEKTa JJICKTPOIHEPIETUKH | MC), B MaruCTpaNbHBIX CETAX - 32 BPEM, HE MPEBEIIAIONIEE YETBEPTH NEPHOLA
MO3BOJIIET C MOMOIIBIO OJJHOTO YCTPOMCTBa OPraHW30BaTh TETEPOTCHHYIO cpemy cOopa H mepemady | IPOMBIIUIEHHOH 4acToThI (4 MC);
Ilepexon K  KOMIUIEKCHOM ;1:;;:11{(3;5:[) i COOT]?})T:;;E:M; MIOTOKOB Pa3HOPOIHOW MH(POPMALIUH. —  mpormryckHas ciocooHocTs MO [1C B pexxume GpuIbTpaIiy MpOMBIIUICHHBIX
23 3¢ peKTuBHOCTH 6usHec- PO — depes X JlaHHas TEXHONOTUSA NPUMEHAETCS B AaBTOMATU3UPOBAHHBIX CHUCTEMAaxX YIpaBJIEHWs Ui | TIPOTOKOJIOB IEpeqadd JaHHBIX MOJDKHA 00eCreunBaTh UCKIIOUNTEIHHO HU3KHN
NPOLIECCOB M aBTOMATH3ALMH | (OPMAIMOHHBIX  TIOTOKOB 1 KHOep3aIluTel U KOHTPOJS 3a COCTOSHHEM pAa3JIMYHBIX Yy3JI0B M MEXaHH3MOB, a TaKXke C UCNBIO | yPOBEHD 32/ICPIKKH (o 2-3 MHKpOCEKYH) TOCTABKH CETEBBIX IIAKETOB;
CHUCTEM YIIpaBJICHUA HCTIONb3YeMBIM B Lemsx MOJMY4YCHUA TCJICCUTHAJIU3AIUU OT KOHTPOJBbHO-USMCPUTEIIbHBIX HpI/I60pOB C OJHOBPECMCHHOU — MDD IIC JOJDKCH KOMIIICKTOBAThCSA MUHUMYM TPEMs THIIAMM IIPOLIECCOPOB,
P P S —— 3AIUTEL BO3MOKHOCTBIO 00€ecCIIeueHus JA0CTYyIa K KOpPIIOpaTUBHBIM I/IH(bOpMaHI/IOHHI)IM CI/ICT?MaM. 5 OCH(?BaI-{HBIX Ha I/II-.ITeraJ'ILHLI).( C?(eMax cngunan},[{oro Ha3HaycHUs (ASIC’
(HEKPUITOrpAPHYECKHM KommorenTtst samutst MO I1C noce10BaTeNbHO aHATH3APYIOT MPOXOIAMIHMIL Hepes yeTpOHCTBO application-specific integrated circuit): ceresoit npoueccop (Network Processor,
MCTOZ[aMI/I) - (I)OpMa].[I/II/I B Tpa(bI/IK. ITocne @nnLTgauHH Ha BBIXOJE OCTacTCsA TOJBKO I/IH(l)OpMaLII/IOHHLII/I MOTOK, KOTOPBIK NP), KQHTeHTHHH MIPOLIECCOp (Content Processor, CP), mporeccop 0e30MacHOCTU
COIMEHT®  ABTOMATHIMDOBAHHOR pa3pelieH NOIUTUKAMH O€30MaCHOCTH KaXI0T0 YPOBHSI CUCTEMBI. (Security Processor, SP).
CUCTEMBI yIpaBJIECHUS
TEXHOJIOTUYECKUMU WIH
IIPOU3BOJICTBEHHBIMU
rpoLueccaMu
WHTeNIeKTya bHBIE CHCTEMBI HHKEHEPHO-TEXHHYECKHX CPEICTB OXPaHBl C TpHMeHeHMeM | —  DBO3MOXKHOCTB Mepefaud BHIEOPsija, OHOMETPHICCKHX HJICHTU(HKATOPOB,
WHTEJUICKTyaJbHBIX KaMep BHACOHAONIONCHUS TPUMEHSIOTCS JUIS aBTOMATH3AaIlMKA IPOIIECCOB kanpoB «rtpeBoru» o LAN, WLAN, WAN;
WnTennekryanbHble CUCTEMBI | BEISBIICHUS MPOTHBONPABHBIX NEHCTBHUA TPETHHUX JHUII HA OOBEKTaX 3JCKTPOdHEpreTWKd. [lo3Bomser | —  TOYHOCTH AIrOpUTMA UIeHTU(UKAIMK HAPYIIEHUH OXPAHHBIX 30H, COOBITHIH
HH)KCHCPHO-TCXHUYECCKUX ONTHMU3UPOBATh 3aTpaThl Ha (PU3NYECKYI0 OXpaHy, a Takke O0OECIednTh BHICOKOHTPOJb PabOTHI Gesonacnoctu He menee 99%;
CPEICTB OXpaHbl C MPUMEHEHHUEM | ONEPATHBHBIX OpHUraj, BU3yaJbHYIO IHAarHOCTHUKY CHIIOBOTO 00OpPYJIOBAaHUS H T.JI. —  Ka4ecTBO BHJEOpsaa TO0JDKHO ObITh He HIke 720p, 25 FPS;
HHTEJUIEKTYyaJIbHBIX KaMep TexHo10rus1 N03BOJISIET PEAIN30BATh CIELYIOIINE CLIEHAPUU IPUMEHEHHUS: — 78 BHIEOKaMep, KOHTPOJIHPYIOMINX TEPUMETpP, TODKHO 00eCIeuMBaThCS
Ilepexoq K  KOMIUICKCHOH | BHICOHAOIIOAEHUS, - OTCIEXHBaHUE IEepeMEIIeHUIl Ul M0 0OBEKTY ¢ NPOBEPKOH IPAaBOMOYHOCTH HAXOXKICHUA | MHUHHMMalbHOE pasnnueHue aeraneit (MPJ) mo P 78.36.008-99 1o ropuzoHTa M
24 a¢dekTuBHOCTH Ou3Hec- | aHATU3MPYIOIIUX OOCTAaHOBKY B | MepcoHaja B KOHKPETHOM IOMEIIEHHH C TIPUBSI3KON KO BPEMEHH CYTOK; He MeHee 15 (QyHKIMOHATIbHAS 3aja9a «pa3InuCHHe»);
IMpOHECCOB M aBTOMATHU3AllMX | KaApE€ U HUMCEIOIHUX BCTPOCHHYIO - I/I}leHTI/I(bI/IKaHI/ISI TIepcoHaia 1o JuIy, — TSt BHUJICOKaMep, KOHTPOJIMPYIOIINX MecTa CaHKIIHOHHPOBAHHOT'O
CUCTEM YIIPABJICHUS CHUCTEMY NIPHUHATHSA DELIEHUN O - HACHTU(UKAIMS aBTOTPAHCIIOPTA ISl YIPOIICHHUS JOMyCKa Ha OOBEKTHI; MIPOHUKHOBEHHSI HA TEPPUTOPHIO MOJICTAHIINH JTOJDKHO obecnieunBaThest MPJ] He
HaMYUKM  CcOOBITHH, TpeOyromux - aBTOpH3aLMA «IO JIMIy» B ONEPAlHMOHHOM CHCTEME WM KOPIOPaTMBHOM HPWIOKEHHH, | MeHee ABYX (()yHKIMOHAIbHAS 331a4a «UICHTUQUKALMA»);
BHUMaHHMs ONIEpaTOpa M NPUHATHS | ONTHMHU3AINs ON3HEC-TIPOIIECCOB, CBA3aHHBIX C 3aIIPOCOM IA0IOHHBIX JOKYMEHTOB; — s obecreueHMs — TIPHEMIIEMOH  CKOPOCTH — TNPHMHATHSA  PELICHHS
pELICHHS YEJI0BEKOM - cBepka ()OTO B TACHOPTE € JIMLOM IOCETHTENS Ul aBTOMATH3aLMH OH3HEC-NPOLECCOB |  GpoMETpHUYECKUil HACHTH(UKATOP HE JOIKEH MPEBBIIIaTh pasmepa B 2 Kb;
B3aUMOJEICTBUA KIMEHTa C ceTeBOH opraHuszanuedl B LleHTpax oOCIy)XUBaHMA KIHEHTOB | _  1oyHOCTS aNTOPHTMA PACIO3HABAHMs JIHIl He MeHee 96%. ITomck mo Gase
(MMCTaHIMOHHBIM BBOJHBIA HMHCTPYKTaX, I10/1a4a 3asfBOK M MOJyYeHHE HHGOPMALUH O XOJe OHOMETPHUYECKHX HACHTH(OUKATOPOB JIMI IOJDKCH 3aHMMATh MeHee ueM 0,5
TEXHOJIOTHYECKOTO MPUCOETUHEHHS U T.IL.). CeKYHJIBL.
. UucneHHBIE TPOTHO3 MOTOAbl HUCHONB3YeT KOMIBIOTEPHYIO MAaTeMaTHUECKYI0 MOJENb
Ilepexonq k  xommuekcHOH | MOHMTOPHMHT M HpPEAUKTHBHAS .
sibexTIBHEOCTH GH3HEC- | AHATMTHKA TIOTOHEIX YCIOBHH, B aTMocepsl Ay COCTABNIEHHS NPOTHO32 TIOFOJEL. IMpencraBnsier coboif 3aMKHYTyl0 cucTeMy | —  Bo3moxHOCTBH I/IHTeraIII/II/I. c KopnopaTI/IBHLTMI/I U TEXHOJIOTMYECKHMU
25 muddepeHInaNbHBIX YpaBHEHUH ONMCBHIBAIOIIMX COCTOSHHE aTtMocdepsl (ypaBHEHHE JBHXeHHe, | HH(opManuoHHbIMU cuctemMamu: ERP, OMS, DMS/;

IMpOo1EeCCOB U aBTOMATHU3allUU
CHUCTEM YIIpABJICHUA

TOM 4HCIIE TIPOTHO3MPOBAHHUE
roJIoyie1000pa3oBaHus

YpaBHCHHE HEPa3phIBHOCTH, YPAaBHCHHE COCTOSHHS W T.I.). [IpOTHO3HpPOBAaHUE OIMACHBIX SIBICHHUH
MOTOJTBl Pean3yeTcsl Ha 0ocCHOBe Me3oMaciTabHol yrcnerHoit mogenn COSMO-RU, ¢ npumeHeHnEM

— BO3MOXKHOCTb MHTEIrpalllu € CyIECTBYOLIIUMU Oazamu JaHHBIX SCK,

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py
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HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
_— cpencts/ yCTpOI/ICTBf cucrtem/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH e
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
BBIUUCIIUTENBHBIX MolHOCTEH ['napomeriientpa PO. —  KJIMEHT-CepBepHas apXUTEKTypa, IO3BOJIAIONIAs HCII0Ib30BaTh TOJICTHIE WU
IlporHo3upoBaHue OMACHBIX ABJIEHHH MOTOABl Ha 0a3e Me30MacITaOHON YHCIEHHOH MOJENH | TOHKHME KIMEHTHI M PasMENIaTh CEPBEPHYIO 4YacTh C MCHOib3oBaHueM 100%
WREF. BUPTYyaJIU3alUH.
Cucrema MOXeT OBITh Pa3BEpHYTa Ha BEIYUCIUTENBHBIX MoIIHOCTAX [TAO «Poccern».
WRF npumeHnsieTcsi, B TOM 4ucie, 11 IPOBEACHUS YNCICHHOTO MOJIEIIMPOBAHUN O0JICIEHEHUS
BJIL.
CIM-Monens mpumensieTcsi B KauecTBe 000OIIAIOIe MOJENN AaHHBIX ONUCAHUH OOBEKTOB
SIEKTPUYECKON CETH I MHTETPAauy pa3HOpoaHBIX cucteM ympasieHus (SCADA, ACYD, ACY TII,
EMS, DMS, GIS u mip.) 1 oprannzaiiuil 0OMeHa JaHHBIMH MEXIY HIMU.
ApXUTEKTypa HHTETpanoHHO! m1aTdhopmber CIM-MoIen CTpOUTCS Ha OCHOBE HHTETPAlMOHHOM
MIMHBI OOMEHA MaHHBIMH, OOeCIeYHBalomell CHHXPOHHU3AIHMIO OO0IIeH WH(POPMAIMOHHOW MOIEIH,
0OMEH peTPOCTIEKTHBHBIMU W ONIEPATHBHBIMH aHAJOTOBBIMH M JUCKPETHBIMHU M3MEPEHUSIMHU, 4 TaKKe
Ilepexonq K  KOMILIEKCHOM Cosmamme  Momens  cetdn B perJaMeHTOB B3aUMOJICHCTBUS MEXY MMOJACUCTEMAMHU. —  Toanepxka crangapra MOK (CIM IEC 61970/61968);

26 3¢ peKTuBHOCTH OuzHec- COOTBCTCTBHMN c e THBIM Wnrerpaunonnas miardpopma CIM-Monenu obecrieunBaer: —  KJIHMEHT-CEPBEpHAs apXHUTEKTypa, MO3BOJSIONIAas HCIIOJIb30BaTh TOJICTHIC
MPOIIECCOB U aBTOMATU3AIUU CTAHIAPTOM JaHHbIX - BEJICHUsA €MHOI0 XPaHWJHMILA CTATMYECKMX M JAMHAMMYECKMX JAHHBIX O TEXHOJIIOTMYECKOM | WJIM TOHKHME KJIMEHTHI M Pa3sMelIaTh CEPBEPHYIO YacTh ¢ Ucmoib3oBanueM 100%
CHCTEM YIpaBJICHUSA npotecce 1 000pyI0BaHUH IPOU3BOJICTBA, NIEPEAUU U PACTIPEIEIICHUS AIEKTPOIHEPTUH; BUPTYAJIN3ALHH.

- TPENOCTABJICHUS BCEM IPHUIIOKEHHUSIM/CHCTEMaM YIPAaBJICHHUS HMCXOJHBIX JaHHBIX, a TaKKe
YCIyr 1O XpaHEHUIO pacyéTHBIX W JAPYTMX BHJIOB JaHHBIX W3 €IWHOTO0 YHH(UIIMPOBAHHOTO
crenuQuIIMpoBaHHOTO HHTEp(eiica;
- TIOAKIIIOUCHHUS CYHIECTBYIOIINX W BHOBb Pa3padaThIBAEMBIX TEXHOJIOTHUYECKUX NPHIOKEHUH K
MHTETPALOHHON IUTaTdopme st OOMeHa TaHHBIMHU MEXLy COOOMH, B TOM YHCIIC MEKIY MPHI0KEHISIMHI
Pa3IMYHbIX IPOU3BOJMUTENCH MPOrPaMMHBIX KOMIUIEKCOB.
—  Opraamzamus THGOPMAIIMOHHOTO B3aWMOJIeHcTBHsA B mpoTokoidax MOK
I'OCT P M3OK 60870-5-101/103/104 1 MOK 61850;
SCADA - emunHas wuHQOPMALMOHHAS CHCTEMA YPOBHS OJHEPreTHMYECKOro oOwekra, | —  noaaepxkka CIM monenu.
JICIIETYEPCKOro MyHKTA W/WIIK LIEHTPa YIPaBJICHUS CETSIMU, 00EeCIIeYrBaloIas BHIIONHEHNE QYHKIIMHA | —  BO3MOXHOCTb IOJIKIIFOUEHUS YHACJIeJOBAaHHOTO o0opynoBaHus
JUCTaHIMOHHOTO MOHUTOPUHIA U JAUCIIETYEPCKOro ynpasieHus sHeproodobekramMu. SCADA-cUCTEMBI |  TeJIeMeXaHHUKH, He MOJICPKHUBAIOIIET0 OTKPBITHIE IPOTOKOJIBI ITyTEM HATHMCaHHs
NPUMEHSIOTCS Ul aBTOMAaTH3allH IPOLEcCcOB cOopa W oToOpakeHUss MH(OpMALMK O COCTOSHHMHU | OT/AENBHBIX aJalTepOB AJIsl OpraHu3aliui HHGOpMaMOHHOTO 0OMEHa;
Ilepexox K  KOMIUIEKCHOM MEPBUYHOTO 000PYAOBAHUS HJIEKTPOCETEBOTO KOMILIEKCA. —  BO3MOXHOCTb pacuéTa M MOCIETYIOUIEr0 HCIOIb30BAHUSA HETOCTAIOLINX

27 3¢ pekTuBHOCTH 6usnec- | CucreMbl cOopa U OTOOpaKeHHMs SCADA BbInoHsIeT cieytomue QyHKIUH: [apaMeTpoB pPeXHUMa 3JIEKTPHUECKOH CETH C HCIOJIb30BaHHEM IMOCTYHaromeit
npoueccoB U aBromarmsanuu | nHGopmanuu (SCADA) - BE/ICHHE PE)XNUMA CETH; nH(opManuK MO 3aJaHHBIM PacueTHBIM (opMyinaM (HampuMep, MIHOBEHHas
CHCTEM YIIPaBICHUS - 00paboTKa, XpaHEHHE, APXUBUPOBAHUE M OTOOPAKEHNE TEIEMETPUYECKOH M TEXHOJIOTMYECKOH | MOIIHOCTD [0 TEKYLIMM 3HAUEHUSIM HAIPSOKEHHS U TOKA);

UHpopMaLKH; —  KIHMEHT-CEpPBEPHAsl apXUTEKTYypa, II03BOJIAIONIAs UCIIOJIb30BATh TOJICTHIE MIIK
- HaBHTAOUs W Tepexo] K rpadrueckuM m3oOpaxkeHusM cxeMbl [IC/PII/TII Bcex KIaccoB | ToHKHME KIMEHTHI U pa3sMelaTh CEepBEPHYI0 4acTh C HCHOJb30BaHHEM 100%
HaNpsUKEHUH (MPU HAJIMYMK TakuX OOBEKTOB B KOHTYPE YIPABIEHHs), HA IUIAH MECTHOCTH C | BUpPTyalH3allUu;
orobpaxennem Beoa norpedurens, KJI, TII, PIL —  BO3MOXHOCTh  (YHKIHMOHHPOBAaHHS ~ aBTOHOMHOTO  IPOTPaMMHOIO
KoMmiuiekca ¢ 0Oa3oBeiMU (pyHKIUAMH SCADA-cHCTEMBI, 00ECICUHBAIOIIETO
(yHKIIMOHHMPOBAHME B ciryyae HeAocTynHoCTH BepxHero SCADA -cucTeMBl.
—  BrmmonHeHne pacy€THBIX 3a7a4 (pacyéT pesKMMOB CETH M UX MOJICIIUPOBaHHE
DMS cucTema SBISeTCA OTHAENBHOM  aBTOMATU3HPOBAHHOM CHCTEMOM  yOpaBleHHs | TPHM Pa3sHBIX H3HAYaNbHBIX MapamMeTpax) IO BCEMy OOBEMY CETH IO
pacipeieuTeNbHEIME CETAMH BCEX KJIACCOB HANPSKEHUS HA YPOBHE AUCIIETIEPCKHUX MyHKTOB/LIY C. HEOOXOMMBIM Ki1accaMm HanpsbkeHus 6e3 100% TenemexaHuM3alMu BCEX Y3JIOB
DMS cucrema MHTErpUpPYETCS C OCTAJIbHBIMHM 3JIEMEHTAMU  aBTOMATU3UPOBAHHON CHCTEMBI OHEProceTH;
TEXHOJIOTUYECKOT'0 YIIPABJICHUS U KOPIIOPATUBHBIMUA HH(OPMALIMOHHBIMU CUCTEMBI. —  BO3MOXXKHOCTb HH()OPMALMOHHOTO B3anMoaeicTBus B mpotokoiax [OCT P
Ilepexon K  KOMIUIEKCHOH Oynkiun DMS cuctemsr: MDBK 60870-5-101/103/104, B TOM 4nciie MHTETPALMIO C IPOYNMH JIEMEHTaMHU
8 a¢dekTuBHOCTH 6m3Hec- | CucTeMBl yIpaBIeHUS PeKUMaMU - ONepaTWBHBIM pacyer OTKIIOYaeMoW © mepeBoguMol Harpy3skd W Hemoormycka | ACTY (Bkmowas ACVYD, KoHTpossi KadecTBa dJekTposHeprun, ACY
MPOIIECCOB M aBTOMAaTH3aIuu | pabotel ceter (DMS) 3JIEKTPO3HEPTUH; MoHuTOpHHra u nuarnoctuku, SCADA cucremsl;
CHUCTEM YIpaBJICHUSA - KOHTPOJIb Harpy30K CETH, YCTPAaHEHHE MEPETPy30K C MMOMOIIBIO OTIEPATUBHBIX MEPEKITIOUCHUI; — mnoanepxka CIM monenu;
- OIepaTHBHAs ONTUMHU3ALMS MECT JICJIEHUH CETH C LENIbI0 CHMIKEHHUS IOTEPh M TOKOB KOPOTKOTO | —  KIMEHT-CEPBEPHAs apXMTEKTYpa, MO3BOJIAIONIAs MCIIONE30BaTh CEPBEPHYIO
3aMbIKaHUS; 4acTh ¢ ucnoab3zoBanuem 100% BupTyanuzanuu;
- BBIIIOJIHCHHE PACYCTOB PEXKUMOB PabOTHI CeTH; — wuHTerpanus ¢ ' C-cucremamu (M HATMYHE COOTBETCTBYIOMIETO MOTYJTIS B
- IOCTPOCHHUE NPOrHO3HON MAaTEMATHYCCKOH MOJIEIIH CeTH. cocraBe camoii cucremsl) U nHTerpauu ¢ ERP cucremamu (SAP/1C u ap.) mus
pemenns 3anad TOVP 1 TEXHOTOTHYECKOTO MPHUCOETUHEHUSI.
OMS cuctema — 3TO eAMHAsI aBTOMATH3UPOBAaHHAS CHCTEMA YIIPABJICHHUS YPOBHS TUCTIETIEPCKOTO
Ilepexon K  KOMIUIEKCHOMN TyHKTa W/WJIM IIEHTPa YIPaBIEHUS CETAMH, 00eCTednBAaIOIIas YpaBIeHHue OepaTHBHBIMU PabOTaMU B | Hanuuue mexannsmos unterpanuu ¢ Call-eHTpoM ¢ JByHanpaBieHHbIM
I P— CucteMmsl YIPaBJICHUS SIEKTPHYECKHX CETIX., oOMeHOM leH(bopMaupm, B T.4. 00€CIICYMBAIOIINM aBTOMATHYECKYIO TEHEPAIIHIO
29 OTIepaTHBHBIMH Pa0OTaMH B CETSX coobmennit A Call-meHTpa 0 X0/1€ BOCCTAaHOBUTENBHBIX PadoT M 0TOOpakeHne

Mpo1EeCCOB U aBTOMATHU3allUU
CHUCTEM YIIpABJICHUA

(OMS)

OMS-cucreMbl MNPUMEHAOTCA [JI1 aBTOMATHU3allUU TIPOLECCCOB YIIPABJICHUS pa60TaMI/I B
QJICKTPHUUICCKUX CETAX BCEX KJIIACCOB HaHpH)KCHI/Iﬁ JJICKTPOCETCBOT'O KOMIUICKCA U ABJISIHOTCSA OCHOBHBIM
QJICMCHTOM aBTOMATU3ALNH IJII TCXHOJIOT'MYCCKUX NPOLCCCOB MePCAavn 3JICKTPOIHECPIUU.

BCEX 3aperHCTPHUPOBAHHBIX COOBITHI M 3BOHKOB Ha MU(POBOH KapTe MECTHOCTH
(aro tpebyet Hanmmune ' UC-moryns;

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py
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HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
OMS obecneuynBaet coop nHGOPMAIMH U YIPaBIEHHE IIIAHOBBIMH Pa00TaMHM MO OOCTYKMBAaHHIO | —  OpraHuM3anus MHGOPMAILMOHHOIO B3aMMOJAEHCTBHs B mpoTtokonaax TOCT P
000pYJIOBaHUS JIICKTPUYCCKUX CETCH, KOOPIUHAIIUIO ICUCTBUI Opurax B JJICKTPUYECKOH CeTH, MDK 60870-5-101/103/104 MDK 61850;
YIPABIEHUE B YCJOBUSX OINEPATHBHON JIMKBUIAUMU ABAPMHHBIX CHTyallMd M TEXHOIOTMYECKUX | —  mommepxka CIM monenu;
HapyImeHUH. —  BO3MOXHOCTb UHTETpauuu c IIUPOKO PacIpOCTPaHEHHBIMU
Oynkuun OMS cucremsr: nHpopManMOHHBIMH  cucTeMamu, Biitoyas ERP  cucrembl, cucteMmsl
- yIpaBJIeHUE OlIEPaTUBHOM JMKBHIALMEH aBapuii 1 TEXHOJIOIMYECKUX HAPYIICHNH; aBroMarmsamun  mpoueccoB  OTY  (mampumep, IIK  «ACYPDO», IIK
- yIpaBlIeHHE IIAHOBBIMHU paboTaMu 10 00CTyXKHBaHNIO 000pyIOBaHUS CETEH; «ABapHIHOCTBY);
- KOOpAMHALNS NEHCTBHH GpHrajt B SICKTPHIECKOH ceTH; —  KIHMEHT-CepBEpHasi apXHTEKTypa, MO3BOISIONIAS MCIIONb30BATh CEPBEPHYIO
- Y4ET NOCTyMarIed MHGOPMAlUH U3 CTOPOHHHX HCTOYHHKOB 00 aBapHHHBIX COOBITHAX M | yacrp ¢ nemobioBanuem 100% BUPTYaIH3ALHH;
bl
TEXHOJIOTMYCCKUX HAPYLICHUAX. —  apXHWTEKTypHas peanu3alldsi NPOrpaMMHOTO KOMILIEKCa, 00eCreunBaronias
(GYHKIIMOHNPOBAHHE aBTOHOMHOTO IIPOTPAaMMHOTO KOMIUIEKca ¢ 0a30BBIMHU
GYHKIMSAMH ~ yIpaBjieHUs  ONEPaTUBHBIMHM  INEPEKJIIOYCHUSIMH B 30HE
OIEepallMOHHONW OTBETCTBEHHOCTH JIUCIIETYEPCKOrO IYHKTa,;
—  BO3MOXXHOCTH T'€OTO3UIIMOHUPOBAHUS MOOMIBHBIX Opuran (4ro Tpedyer
Hannure ['MIC-Momayinsi) M 0OTOOpaXkeHUsI TEKYIIEro COCTOSIHUS paboThl OpUraibl
(Hanpumep, npuOBITHE HA MECTO, HAYAJIO PadOT U T.11.).
—  Kunuent-cepBepHas cepBUC—OpHUEHTUPOBAHHAS apXUTEKTYpPa, MO3BOJIAIOIIAS
Cuctembl 0TOOpaskeHUst UHOOPMAIIUK HA KAPTe MECTHOCTH — reorHpopMarionHbie cucteMbl (GIS, | HCIIONB30BaTh TOJICTHIE HIM TOHKHME KIMEHTCKHE PEIIEHUS M pa3sMEIlaTh
TMC) npuMeHAIOTCA I BU3YalbHOrO OTOOpakeHHs OO0BbeKTOB (coObiTMH) Ha 1udpoBoii | cepBepHyro yacTh B Windows u Linux-momoOGHOM OKpY:KEHHH, B TOM YHUCIIE C
Kaprorpapuveckodl OCHOBE H [UIsi aBTOMATH3allMM TEXHONOTMYECKHX H  OW3Hec-mporeccoB | Hcnojb3oBanueM 100% BupTyanusanuu;
Cucrembl 0TOOpa)XKEHHS | TPEIIPHUITHH IIEKTPOCETEBOTO KOMILICKCA. —  OTKa30yCTOMYHMBOCTh M PACIIUPSACMOCTh IIPH YBEIWYCHHH KOJIMYECTBA
Ilepexoq K KOMIDICKCHOH | mH(pOpMAIMK Ha KapTe MECTHOCTH I'NC oOecnieunBaeT OpPHUCHTHUPOBAHHBIM Ha KapTy, WHTYHTUBHBIA CIIOCOO MOJCIHMPOBAaHUS, | NOJdb30BaTenell (OZHOBpeMeHHas ycToiumBas pabora He wMenee 500
30 s pexTuBHOCTH OusHec- | — TeONMH()OPMAMOHHBIE CUCTEMBI | MPOCKTUPOBAHUS, OOCITYKHMBAaHMSI U YNPAaBICHUS OOBEKTAaMM, HA3eMHOM ¥ JIONOJHWTEIBHOW | TMONb30BaTesiell 0e3 3HAYMTENFHOTO 3aMEIUICHHS CKOPOCTH OTOOpakKeHHs
npoueccoB U aBromaruzauuu | (GIS) c¢ mpuBsaskoil k cuctemam | nHdopmanueil (IepeKphITHE T0POT, UHKEHEPHBIX KOMMYHHKAIH, METEOJaHHbIC U IIP. MapKephl), BTOM | 3KpaHHBIX ()OPM U BBIIOJIHEHHS TIOMCKOB U 3aIIPOCOB);
CHCTEM YIpaBJICHUSA re0JIOKaIIH U | 4MCIIe AT YIPABJICHUS aKTUBAMU IPEANIPUATHS. —  BO3MOXXHOCTh HHTEIpaliid C KOPIOPATUBHBIMM U TEXHOJOTMYECKHUMHU
Ie0IIO3ULMOHUPOBAHUS Jlns ynpasneHusi SHEPrOCUCTEMOM, BCsA PAcIpeeNIUTENIbHAs CETh MOKET ObITh NpejcTaBieHa B | uH(opMauMOHHBEIMU cucTeMamu MPCK, rpymmel kommanuii «Poccetu» (ERP-
BHJE OJHONMHEHHON CXeMBI, B BHJE CXEMBI ¢ TeorpadHyecKoil MPUBSI3KOH K MECTHOCTH, Takke U B | cucremamu, SCADA/OMS/DMS-cucteMaMu), Be1oMCTBEHHBIME UC;
0OoJjiee IeTaaLHOM BHIE Ha YPOBHC MOJACTAHIIUHU. HpI/IJ'IO)KeHI/Ie rpacpnqecxoﬁ BU3YyaJIM3allUd MOXCT — MOJAIEPAKKA CTaHIapTOB METaJaHHbIX U FI/IC'CepBI/ICOBZ ISO 19115:2003—
oToOpaxaTb HEOOXO0IUMYIO HH(POPMAIIMIO B BUJEC AWHAMUYECKONH MHEMOCXEMBI. Metadata, 1SO 19139:2007—Metadata: XML Schema Implementation, 1SO
19119:2005—Services.
Wndopmannonnas wmoxens obbekrta (BIM) - 93TO0 MHOromepHas, COTIJIACOBaHHas,
B3aMMOCBSI3aHHAs M CKOOPAMHHPOBAHHAS 4YHCIOBas HMHQOpMamus O MPOEKTHPYEMOM W/HIN YyKe
CYIIECTBYIOIIEM OOBEKTE CTPOHMTENILCTBA, MMEIOMas IeOMETPUYECKYI0 TPHBS3KY W IIOIIAIOIIAsCS
pacderaM M aHAIH3Y.
Ha O0a3ze 31Ol Mozmenn oOpraHm3oBbIBaeTCS pPabOTa BCEX YYAaCTHHUKOB CTPOUTENBHOTO H
9KCIUTyaTaI[MOHHOTO TpoIecca (3aKa3yWK, MPOEKTUPOBINMK, MOAPATUUK, OKCIUTyaTHPYIOIIas .
yatall ) pon ( > P POBLIHK, APATIHK, yatnpyiom —  Hcnons3oBanue CIM - momenu, o01ieii 6a3pl JaHHBIX;
OpraHu3aIys U T.1.). . .
p — co3manue JokyMmeHTauumu B Qopmarax: SSD (System Specification
IIpornecc nHGOPMAITMOHHOTO MOJICIIUPOBAHHS IJIEKTPOCETEBBIX 0OBEKTOB OXBATHIBAET BCE ATAITBI S .
Description) B cunTakcuce si3sika SCL (System Configuration Language), SCD u
JKU3HEHHOTO IHKJIa 00beKTa, HaYMHas C IUIAHUPOBAHUSA, 3aJJaHHUS Ha MPOEKTHPOBAHHUE U 3aKAHUHMBAS N
N N mpounx Qopmarax, MNOPEAyCMATPUBAIOIIUX BEPCTKY creruduranuii u
Ilepexoq K  KOMIUIEKCHOM IKCIUTyaTaluedl, peMOHTOM M Ja)ke JeMOHTakeM. Ha Bcex STamax >KM3HEHHOro LHUKIa 00bEeKTa
CucteMsl uugposoro MHTETPALUIO ¢ YHU(UIIMPOBAHHBIMH 0a3aMU JJaHHBIX 110 000PYA0BAHUIO;
a¢dekTuBHOCTH 6msHec- . YYaCTHHKH CTPOMTENIHOTO mpolecca paboTaroT B €AMHOM HH()OPMAIMOHHOM MPOCTPAaHCTBE C . . !
31 npoektupoBaHus cereii  (DPS, —  BemonHeHHne TpexMmepHoi (3D) mmdpoBoil mHXEHEpHOW MOIETHOOBEKTa
MPOLIECCOB M aBTOMATH3ALUH EnuabiMn  GubimoTekamMu 00OpYNOBaHMS, MaTEpPHANIOB, 3JEMEHTOB OOBEKTOB IPOMBIIUICHHOTO H
PLM, BIM, CAD) (IMM) c¢ wucmonp30BaHUEM MapaMETPUICCKUX OOBEKTOB U TPHHATHIX Y
CHCTEM YIIPaBICHHS TPaXIAHCKOTO CTPOHUTENILCTBA U BUIOB padoT.
o 3aKkazyuKka OJJIEKTPOHHBIX KaTaJIoros/0a3 J@HHBIX THIOBBIX TEXHHMYECKUX
WndopmannonHas Mozaens AMHAMUYHA, I3MEHEHUS! B HEE MOTYT BHOCHThCS Ha JIIO00H cTagun .
CIICHNH;
BCEMH YJaCTHUKAaMH TIPOIIecca. p ’ .
HemanoBakHbIM (HakTOPOM SIBJISETCS. TIPH 9TOM IOBBILICHHE KayecTBa NMPOEKTHOW W paboued | 5 aBTOMATHHICCKOC ‘bOpMHPOBaHﬂgDHp;)BKTHO'CMeTHOH AOKYMCHTAIMM 1
JIOKYMEHTALIUH, BO3MOXKHOCTh YCTPAHEHHUs BEPOATHBIX KOJUIM3Hil HA BCEX CTAAMAX MpOEKTHpoBamms, | PAC0ICH JOKYMCHTALHUH B bopmarax 2D u 3D cooTseTcTBEHHO.
IIpu 3TOM cokparmaeTcst BpeMs Ha MPOBEpKY MOJIENU B 6 pa3 1 CYIIECTBEHHO COKpAIlaeTcs BpeMs Ha
pacder crenuQuKaum.
OOMeH JaHHBIMH JIOJDKEH OCYIIECTBISETCS TakkuM 00pa3oM, 4YTOOBI OblIa BO3MOXKHOCTH
pa3buBaTh MOJAENTh HAa HECKOJBKO dYacTel, B3aMMOJEHCTBOBATh C PA3JIMYHBIMA KOMIIOHEHTAMH W3
JIOKAJbHBIX ¥ BHENTHHUX 0a3 TaHHBIX.
nppoBoi BOMHUK - 3TO COBOKYIHOCTb CTPYKTypUPOBaHHON uHpoOpManuu o
. Lundp A Y PYKTYPUp bopmart —  MWuarerpamus ¢ cymectByrommvu CAIIP u  cucteM MonaeampoBaHUs
Ilepexoq x  KOMIIEKCHOM MPOU3BOJICTBEHHOM aKTHBE (OCHOBHBIX CpEJCTBaX NPEANpPHUSATHS) W B3aHUMOCBA3AX MEXIY €ro .
[Tudposoe MIPOEKTUPOBAHHE - . JHEPreTUYECKUX CUCTEM;
3¢ peKTuBHOCTH OuzHec- COCTAaBHBIMH YaCTSIMH, TOCTOSIHHO MOTIOJHSIONIMICS ¥ OOHOBIISIOIINICS B PE)KUME PEaTbHOTO BPEMEHH. .
32 TEXHOJIOTHYECKUX 00BEKTOB —  momuepxka u ucrnonp3oBanue CIM - monenu, oOmieid 6a3pl TaHHBIX;

Mpo1EeCCOB U aBTOMATHU3allUU
CHUCTEM YIIpABJICHUA

anektpoldnepretuxu 1D, 2D, 3D

OH sBisIeTCS STAJOHHOM, IOJHON, MYJIbTHIUCIUILUIMHAPHONW, MaTeMaTHYeCKOH MOJENbI0 PeantbHOro
aKTHBa, HA OCHOBE KOTOPOH ITOCTPOEHHI (CMOEINPOBaHbI) Bce OM3HEC-TIPOLIECCHI.
Pemenne mnpexacraBisier co0od 1M(poBOH KOHCTPYKTOP, B KOTOPOM MOJIB30BATENH MOKET

—  moxanepxka texHoyoruii [oT, IoE, mammaHOTO 00y4YeHwUs;
—  BO3MOXKHOCTB HHTETPANU C 0a3aMH JaHHBIX BTOPUYHBIX CHCTEM.

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py
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I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
_— cpencts/ yCTpOI/ICTBf cucrtem/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH e
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
CMOJICIUPOBATh IHEPrOOOBEKT W3 THIIOBBIX OJIOKOB, COCTOSIIUX W3 IPEACTABICHHOIO Ha pBIHKE
000pyIOBaHUST M CHCTEM YIPABICHHS SHEPrOOOBEKTaMH. ODJIEMEHTBHI MOTYT OOBEAMHSTHCS MEXIY
co0oil B equHYyI0 cXeMy (CHCTEMY), KOPPEKTHOCTh IOCTPOCHUSI KOTOPOW INPOBEPSIETCS] MPOTPaMMOit
Cpenou.
Ha nepBomM starne BHeIpeHHs TEXHOJIOTHHU ¢ TToMolnbio pa3nuuHbix CAITP co3natorcest nudposbie
MoJenH 00opynoBaHus U noacucreM. Hannane nudpoBbIX Moieneii 060pyJ0BaHMs [TO3BOJISIET IEpeiTH
K CO3JaHMI0 IU(POBOro ABOMHMKA — BHPTYaIbHOW MPOTrPaMMHON KONUH OOOpPYINOBaHMS U CHCTEM,
MOJICTIMPYIOIIEH UX TIOBEICHNE, [UIS BHIIBICHHUS aHOMAJINI U MPETUKTHBHON TUArHOCTHUKY B PEATEHOM
BPEMEHH IIPH SKCILUTyaTallHu.
Buenpenne anropuTMOB caMOOOYdYeHHsI IO3BONUT THepeTH [uppOBOH MOIENH B
MHTEPAKTUBHBIN PEKUM pabOThHI U MOJIEPKHUBATH AUAJIOT C ONEpPaTOpaMy WM yIacTHUKaMH Om3Hec-
MPOIIECCOB.
ABroMatuszanus u unterpanus B CYN3 cucteMsl paluoHanu3aTOpCKOH 1
N300peTaTeNbCKOM eI TebHOCTH.
ABromatm3amms u uHTerpauus B CYUW3 cucremsl ynpaBieHHsS
HHTEJUIEKTyaJIbHON COOCTBEHHOCTBIO.
Aptomatuzanus u unrerpanus B CYU3 cucrems! ynpasnenus HUOKP
CHuCTeMbl YIpaBJICHUS WHHOBAIMSAMH M 3HAHMSAMH — 3TO CHUCTeMaTH4yeckoe (HOpMHUpPOBAHUE Wuterpamus 8 CYU3 1mdpoBoit ba3pl 3HaHMII — aKkTyalIu3upyemoe
(reneparust), OOHOBIEHHE, NTEpeaada M NPUMEHEHNE HHHOBALMH 1 3HAHHH. NIeKTpoHHOEe XpaHunumie pesynsratoB  HUOKP, pammonanmzatopckux u
VYnpasneHne 3HaHUAMH BKIIFOUAET CIIETYIOIINE BUIBI JEITEIbHOCTH: N300peTaTeNbCKUX IIPEUIOKCHUH, TATEHTOB, HOY-Xay, (popMaT30BaHHBIX 3HAHUH
- CO3/IaHME HOBBIX 3HAHUM; 10 ONBITY BHEAPEHHS W NMPHUMEHEHHS 00OpYJOBaHMS M TEXHOJOTHI, KaTaJoroB
- obecrieueHne 1ocTyna K HOBBIM 3HAHHSIM, HaXOSIIMMCS 3a MIPEAEIaMy OpTraHu3aIiH; MPOM3BOIUTENEH W 000pynOBaHUS, MH(OPMAMOHHO-aHAIUTHIECKOH, yueOHO-
- UCTIONIb30BAaHNE MMEIOIIUXCS 3HAHUN TP NPUHATHH PEIICHNH; METOIUUYECKOH, CIIPaBOYHON, HOPMATUBHO-TEXHUYECKOH M Apyrod MH(OpManuu
Mepexoi K  KOMIUIGKCHO - BOIUTOII[CHHE 3HAHUHA B IIpoLeccaX, MPOJYKTaX, yCIyrax; (tmdpoBbie OMOAHOTEKH).
Cucremsl yIIpaBJIeHUsA - IpEe/ICTaBlICHUE 3HAHUI B TOKYMEHTax, 0a3ax JIaHHBIX, IPOTPAMMHOM OO€CIICYeHUH U T.11.; HNudopmanuonnoe npoctpanctso CYU3 peanusyer cieayronme GyHKIUH:
33 dbdexTusroCTI Ousnec- HHHOBAIMSIMM M 3HAHUAMH - CTUMYJIMPOBaHHUE POCTA 3HAHHUH MOCPEICTBOM OPTaHU3AIIMOHHOM KyJIbTYpHI U IOOIIPEHUH; - uHpOpPMAaIMOHHBIH OOMEH pe3yibTaTaMu pa3pabOTOK W BHEAPEHHI
ZESTH:;C;;p;ﬂaef;rmmauﬂﬂ (Cyns) - lepeiaya CyIeCcTBYIOUIMX 3HAHUI U3 OJHOI YacTu OpraHu3alyy B IPYTYIo; WHHOBAIIMOHHBIX PpEIICHWH, OOMEH ONBITOM SKCIUIyaTallH, I0JyYSHHBIMH
- HM3MEpEHHE LEHHOCTH HHTEJUIEKTYaJbHBIX AaKTHBOB M BIUSHHS YNpaBJICHUs 3HAHUSAMH Ha | pe3yJlbTaTaMu;
pe3yIbTaThl ACATENbHOCTH. - HHTEPaKTUBHBIN peKuM:
VYnpasneHne HHHOBALMSIMHU BKJIIOYAET B CEOsI: - 4715t pabOTHI SKCHEPTHBIX TPYIII;
- CHCTEMBbI YIIPABJICHUS PALMOHATIM3aTOPCKON N H300peTaTeIbCKON JIESITeNbHOCTH; - s TPOBEICHUS MEpOIpPUSATHH C Yy4acTHEM IpeACTaBHTENeH KOMIaHWii-
- CHCTEMBI YIIPABJICHUS HHTEIUIEKTYyaJIbHOW COOCTBEHHOCTHIO; MPOMU3BOIUTENEH MHHOBAIIMOHHON MPOYKIINH M PELICHUH, BKIIOYast IPEATPHITHUS
- CHCTEMbI MEHEPKMEHTa KaueCTBa MHHOBAI[HOHHON JIESITEIbHOCTH MCB, npencrasureneii BY30B, TexHONMOrHuecKuX miIaT(opM, TEpPUTOPHATEHBIX
- cucrembl popmupoBanns u peanusanmn HUOKP KJIaCTEpPOB U APYTHX yYaCTHUKOB HHHOBALIMOHHOTO PAa3BUTHS.
Tupoxwuit 6e3muIeH3HOHHbIH TocTy nepconana k CYI3.
Hcnonp3oBanue oteuecTBeHHBIX |T pa3paboTOK ¢ OTKPBITBIM HCXOIHBIM
KOJIOM.
Koppextuposka BII u m3menenune OP /1.
[TpoBeneHne 06y4JaOMMX MEPOITPUATHIHA.
— OOopynoBaHne BHU3yaJH3allMd IO Ka4deCTBY JMJOJDKHO COOTBETCTBOBATH
HCCIeTyeMbIM 00BEKTaM U OKpYIXKaIolIeH cpesie, T.e. 00ecreunTh HeOOXO0IUMBII
U JIOCTaTOYHBIN YPOBEHb YETKOCTH, PE3KOCTH M SAPKOCTH ISl OTOOpakeHHs
pea’bHBIX W BHPTYaJbHBIX OOBEKTOB. PaspemeHne H300paxeHHs IOJKHO
obecrieunTh KOM(OpPTHOE IS TJIa3 OIepaTopa BOCIPUATHE OOBEKTOB M HX
YBEpEHHYIO HICHTH()HKALNIO (pacIio3HaBaHHUE);
— cpeAcTBa  BBIYMCIHUTENFHOH  TEXHWKHM  JIOJDKHBI  COOTBETCTBOBATH
TexHomorns 0oO0y4eHHS TEXHHYECKOTO IMEpCOHAlla C  HCIOJB30BAHHEM  TEXHOJIOTHH
Ilepexoq Kk  KOMILIEKCHOMN «JIONIOJIHEHHOW DPEAJIbHOCTW» MO3BOJISIET HAKJIAJbIBaTh H300PKEHHS PEalbHOCTH BHUPTYaIbHBIMHU TIOCTABICHHbIM 331a9aM. B 3aBUCHMOCTH OT TOTO NOABXCH OOBEKT WM
3¢ dexTHBHOCTH 6mHec- | Cuctemsl oOy4deHHMsS TepcoHana | OOBEKTaMHU WIIM WHBIMHU JaHHBIMH, T.€. TOSABJISIETCS BO3MOXHOCTH OTOOpaXaTh Ha CYIIECTBYIOUINX B OnepaTop, MM HET, 00pabOTKa (BLIMMCICHNA) UH(GOPMALHOHHOTO MOTOKA He
34 JIOJDKHA TIPEpBIBaThCS B peajbHOM BpeMeHH. lIpoernupyemoe mn300pakeHUE

NPOLIECCOB U aBTOMATHU3ALUH
CUCTEM YIIPABJICHUS

(HRS)

pPEANTBHOCTH y37laX, MeXaHWu3Max | JeTalsX CIOoCOObl WX pPEMOHTa, 3aMeHbl, MOHTaXa, C
COOTBETCTBYIOIIMMH TEKCTOBBIMH TMOSICHEHUSIMH W JIEMOHCTpAIE HEOOXOJUMBIX WHCTPYMEHTOB H
TEXHOJIOTHH.

JIOJDKHO TepeMeIaThest 0e3 phIBKOB U IIOTEPH KaIPOB;
—  I[pUMEHSEMblE YCTPOWCTBA BU3yaJM3alUU JOJIKHBl COOTBETCTBOBAaTh
MIOCTaBJICHHBIM 33a7a4yaM, IMETh COOTBETCTBYIOIINE TabapuUTHBIE pa3Mepbl, OBITh

IPOCTBl B OOpameHHH ¥ HE MPOTHBOPEYHUTH TPEOOBAHMSAM TEXHUKHU
0Ee30I1aCHOCTH;

—  IpHUMEHsAEMOoe IIPOrpaMMHOE obecrieueHne JIOJDKHO HUMETh
«IPY>KECTBEHHBIN» (MHTYUTHBHO TOHATHBIN) UHTEpQeiic, MO3BOISMIONIMH

BBITIOJIHATH HCO6XO,HI/IMLI€ HaC'IpOﬁKPI HCIIOATOTOBJICHHBIM  I10JIB30BAaTCIISIM
HEOCPCACTBCHHO Ha pa60q1/1x MECTax WJIM B ITOJICBLIX YCJIOBUAX]

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=354

15

HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
— Bce HOCHMMOE O00OpyJOBaHME JIOJDKHO oOnajaTh mbUIe-, BIAro-,
YAapO3aluTOu.
CRM - aBroMaTM3MpOBaHHas CHCTEMa YIpPaBICHHUS IPOIECCAMH B3aHMOOTHOIICHHUS C
KJIMEHTaMH, IIpeAHa3HaYeHHasl JJI1 BBOAA, 00pabOTKM, XpaHEHHs M OTOOpakeHUss MH(popMaluu 000
. —  KimenTt-cepBepHast cepBUC—OpPHEHTHPOBAHHAS aPXUTEKTYPA, MO3BOJISIOMIAS
BCEX aCIIeKTax B3aMMOAEHCTBUS ¢ morpeduteneM. CucTeMa MO3BOJSET MOBBICUTH (P (PEKTUBHOCTH
WCTIONB30BaTh TOJICTBIC WM TOHKHE KJINCHTCKHE pEUICHHS W pa3Melarhb
aBTOMATH3allUU CIEAYIOINX OU3HEC-TIPOIIECCOB: . .
cepBepHyto 4acTe B Windows u Linux-mogo6HOM OKpy>KCHHH, B TOM YHCIE C
- TEXHOJIOTHYECKOE MIPUCOCTNHEHHE; o
. ucnons3oBanueM 100% BupTyanu3anuy;
Ilepexonq K  KOMIIIEKCHOM - OpTaHM3aIMsI YHEPTOCHAOKEHNS (OTKITFOUCHNUS, KAUECTBO JIEKTPOIHEPTUH);
Cucremsl yTIpaBICHUS . N . —  apXUTeKTypHas peanusaius (B TOM 4YHCIe Ha MHYPACTPYKTYPHOM YPOBHE)
3¢ dexTHBHOCTH Om3Hec- - oIiaTa MoTpeOICHHON JIEKTPOIHEPTHH (TIepeaada MoKa3aHUH CYETIYHUKOB, paCUET CTOMMOCTH .
35 OTHOMICHUAMH C  KIHEHTaMH MEXaHW3MOB THOKOTO YHpaBieHHs OBICTPOAEUCTBUS (PYHKIMOHUPOBAHMS
MPOLIECCOB M aBTOMATH3ALUH yCIyT 1O Tepenade u T.n1.).
(CRM) cucteMbl, HeoOxomumMasi Juis 3(p(EeKTHBHOrO (YHKIMOHUPOBAHUS CHCTEMBI B
CHCTEM YIIPaBICHUS CRM-cucreMa MOXKeT peann3oBbIBaThCS Kak 4YacTb ERP-cucTembl mnmm Kak oTaenbHAs . .
NIepHO/IbI MacCOBBIX OOpallieH!i ToTpeduTeNe;
aBTOMATH3MPOBAaHHAS CHUCTEMa yIpaBieHHA. MakcuManbHas 3(QQEeKTHBHOCTh NOCTHTaeTCs 3a CYET 6 . .
UHTETrpaIy ¢ IpyTUMU aBTOMAaTU3UPOBAaHHBIMH CUCTEMaMH, B TOM YHUCIIE: MOHO%HTHOCTI’ HHaTq)OngH (ubo HajMue BHYTPEHHCI HHTErPALHOHHOM
- ERP-cHCTeMaM (B CITyuae, ecili He Pealu3yeTcs Kak e¢ YacTh); gmeI), obecnieunBatomas  GECIIOBHYI0 MHTETPAIMIO  MEXKIY OTACTbHHIMU
- Call-uienTpon; N3HEC-TIPOIIECCAaMH C PeasIn3alieil MIPUHINIA «OJXHOKPATHOTO BBOJAY.
- cucteMamu ACTY.
Enunas 6a3a wH(OpMAaLMOHHBIX MoJeNeid 00OpyJOBaHMS, CTPOUTEIBHBIX KOHCTPYKLMM,
UHIUBUAYAIBHBIX U THUIIOBBIX TEXHUYECKUX PEIICHHM, a TaKKe OTAEIbHBIX PELICHUH, MPUHATHIX IS
MOBTOPHOI'O TNPUMEHEHHsI Ha O3JIEKTPOCETeBBIX OOBEKTax, B TOM 4HMCIe oOO0Jamaroimux Habopom
rpaduIecKnX, FTEOMETPUIECKHIX U aTpHOYTHUBHBIX MTapaMETPOB, ONHMCHIBAIOINX OCHOBHBIE TEXHUUECKHE
XapaKTEePUCTUKU KaXIOH MOJIENH, TapaMeTPOB €€ KU3HECHHOTO IUKJIIA. —  Knwuent-cepBepHas cepBUC—OpUEHTUPOBAHHAs APXUTEKTYPA, MO3BOJISAIOIIAS
TexHomoruss siBisieTcss 3(PPEKTUBHBIM METOJOM CHHXKCHHS KANWTAIbHBIX 3aTpaT Ha | HCIOAb30BaTh TOJICTBIE MM TOHKHE KIHMEHTCKHE pELIEHMs H pa3MeIlaTh
Ilepexonq K  KOMIIIEKCHOM SEKTDOHHLIE KaTaiord 1 Gase | CTPOHTEIBCTBO H MOTEPHU3AIIIO 00BEKTOB ¢ TIPUMEHEHHUEM ATPOOUPOBAHHBIX TUIOBBIX TEXHUYECKUX | CEPBEPHYI0 9acTh B Windows 1 Linux-mogoOHOM OKpYKEHHM, B TOM YHCIE C
3¢ pexTuBHOCTH 6uzHec- P PCLICHUH C BBICOKMMH IOKAa3aTesIMH S(P(EKTUBHOCTH, HAAEKHOCTH, ONTHMAIBHON CTOMMOCTH W | Hcnonab3oBanueM 100% BupTyanusanmu;,
36 JAHHBIX THUIOBBIX TEXHHYECKUX .
MPOLECCOB W aBTOMATH3ALMM | ynobcTBa SKCIUTyatanuu. | —  ucnonas3oBanue CIM - moxenw, oOeit 6a3bl TaHHBIX;
CHCTEM YyIpaBICHUS P Ha Bcex aTamax »KM3HEHHOTO IMKJIa 00BEKTa YUACTHUKH CTPOUTEIILHOTO Mpoiiecca paboTaroT B SAMHOM — noxaepxxka texHosoruit [oT, IoE;
I/IH(bOpMaI_lI/IOHHOM IPOCTPAHCTBC C CAUHBIMU oubnroTeKaMu 3JICKTPOHHBIX KaTaJl0roB 06opy):[03aH1/1>1, — COBMECTUMOCTD C TEXHOJIOTUSIMU BigData, CAIIP, aBTOMATU3UPOBAHHBIMU
MaTepruajioB, 3JICMCHTOB 00BEKTOB CTPOUTEIILCTBA U BUOOB pa60T. CUCTEMAaMU yIIPaBICHUS (CYHA, ERPu [[p)
Co3niaHue 31eKTPOHHBIX KaTaJoroB HU(POBBIX IIPOSKTHBIX PEeIIeHUIT sBseTcs 3PEKTUBHBIM U
COBPEMEHHBIM MEXaHHU3MOM peajH3allud TEeXHHYECKOM MMOJUTHKM KOMIAHHU IPOEKTHBIMU
OpTaHM3aIMAMH, a TAKKE MEXaHHU3MOM YCTPaHEHHS IPOEKTHBIX KOJIIM3WH, 4aCcTO BOZHHUKAIOMINX IPH
BBITIOJTHEHHH 110I00HBIX IIPOSKTHBIX 3334 PA3JIMYHBIMU IIPOSKTHBIMU OPTaHU3alUsIMH.
[{udpoBsie nporpaMMHO-anIapaTHeIe KOMIUIEKCH MOAEINPOBAHUS SHEPTOCUCTEM, B TOM YHCIIE
B PEXXHME PEaIbHOTO BPEMEHHU, MOTYT OBITh UCIIOJIb30BaHbI ISl PEIICHHUS CIEAYIOIMNX 3a/1a4:
- MOJENMPOBAaHHE B PEXHME pEAILHOTO BPEMEHH JHEPreTHUECKHX CHCTEM pa3InyHOMN
KOH(UTypanny, BKIIIOYAIOINX KaK TPaJUINOHHBIE 3JIEMEHTHI (TeHepaTopsl, TpaHC(HOPMATOPEIL, IMHUH),
TaK ¥ COBPEMCHHBIC BHEIIPSIEMBIC YCTPOMCTBA (CHIIOBBIE ITOYIIPOBOIHUKOBEIE KOMIUTEKCH - FACTS), a
TaKXKe aKTUBHO-aaanTuBHbIe ceTu (Smart Grid);
- JIeTallbHOE HCCJIEIOBAHHE PEXUMOB (YCTAaHOBMBIIMXCS DPEXHMOB, 3JEKTPOMATHUTHBIX U
—  KimenTt-cepBepHasi cepBUC—OpPHEHTHPOBAaHHAsS apXUTEKTYpPa, MO3BOJISIONIAS
NIEKTPOMEXAaHUYECKUX TEPEXOIHBIX MPOIIECCOB) CHCTEM NEPEMEHHOT0 M MOCTOSHHOTO TOKa, B TOM
. - UCIIONIb30BaTh TOJICTBIE WM TOHKHE KJIMEHTCKHE pEUIeHHs W pa3Melarb
Ilepexoq K  KOMIUIEKCHOM quciae C HCIOJIB30BaHMEM (U3UYECKOT0 000pyIOBaHUS, IOAKIIOYEHHOIO C OOpaTHOH CBA3bIO, . .
CucteMsl uugposoro cepBepHyto 4acTb B Windows u Linux-moo0HOM OKpy>KeHHH, B TOM YHCIE C
a¢dekTuBHOCTH OusHec- COXpaHEeHHE U TOBTOPHOE BOCTIPOM3BEICHNE PE3yIbTaTOB MOAEIHPOBAHUS; o
37 MOJEIUPOBAHUS PEXUMOB ucnons3oBanueM 100% BupTyanusanuy;
MPOIIECCOB U aBTOMATH3AIUH . - aHaJIM3 IOTOKOPACIIPEeNICHHS 1 IEPEXOJHBIX MPOIIECCOB I B3aMMOCBSI3aHHBIX SHEPTOCHCTEM .
paboTHI 3JTEKTPUIECKHUX ceTer . . . . —  wucnonab3oBanue CIM - Monenu, o01eii 0a3bl JaHHBIX;
CHCTEM YIIPaBICHUS (BxiIOUEHNE HOBOTO 00OpYHOBaHHWS, Y4YET TNPOIYCKHOH CIIOCOOHOCTH, aBapHHHBIX OTPAaHWUYECHUMH, .
. . —  COBMECTUMOCTh ¢ TexHojorusaMu BigData, aBTOMaTH3MpOBaHHBIMU
OLICHKA TEXHNYECKUX BO3MOXHOCTEH Nepeadu v T.1.);
N o cucremamu ynpasnenus (CYIIA, DMS, u np.).
- pa3paboTKa M TMPOBEpKa AITOPUTMOB JICHCTBHS YCTPOWCTB YIPaBIICHHS, PETyJIMPOBaHUSA U
3aIlUThI, BKIIOYAst UCCIIe0BaHus (pyHKIMOHUPOBaHUS (u3Hdeckux obpas3noB ycrpoiictB P3A u 1A,
CHUCTEM YIPAaBICHHUS;
- HCCIICOBAaHHA MEPEXOJHBIX IIPOLECCOB B 3JIEKTPOIHEPTETUUECKUX CHCTEMaX, BKIIIOYAst
KOPOTKHE 3aMBIKaHHUS, aBTOMATHIECKOE TOBTOPHOE BKIIFOUEHHE, OPOCKH TOKa, GeppOpe30HaHC;
- pelIeHne ONTUMH3AIMOHHBIX 3a/a4 10 3aJaHHBIM KPUTEPUSAM, B TOM YHUCIIE OIIEHKA IIPEIeIOB
YCTOHYMBOCTH, MUHIMI3ALISI IOTEPB YIEKTPOIHEPTHH, U TIP.
ERP cucrema sBisiercst ocHoBoi U T-nanamadTa, o0ecrednBaronero aBToMaTu3aIuio.
Ilepexoq K  KOMIUIEKCHOM [Tpumensiercs ans aBTOoMatu3anuu 6usHec-npoueccos npennpustuii ICK (mpeumymectsenHo | —  KimeHT-cepBepHas CepBUC—OPHEHTUPOBAHHAS aPXUTEKTYPA, MO3BOJISIONIAS
3¢ dexTHBHOCTH 6m3Hec- HE CBA3aHHBIX HAIMIPSAMYIO C IepeAadeil U pacTpeelIeHueM 3/3): UCIIONIb30BaTh TOJICTBIE WM TOHKHE KJIMEHTCKHE pEUIeHHs W pa3Melarb
38 b Buenpenwne cucrem ERP PAMY ped pacrpei ) p p a

Mpo1EeCCOB U aBTOMATHU3allUU
CHUCTEM YIIpABJICHUA

- yIIpaBJIE€HHE CTPOMTEIILCTBOM M PEMOHTOM OCHOBHOTO OOOpPYIOBaHHS (IIPOM3BOJICTBEHHOE
OM3HEC IUIAHUPOBAHHUE);
- KOHTPOJIb Ha/I)KHOCTH IKCILTYaTUPyEMOro 000pyI0BaHuUs;

cepBepHyto 9acte B Windows u Linux-mogo0HOM OKpYXEHHH, B TOM YHUCIIE C
ucnons3oBanueM 100% BupTyanu3aIumy;
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HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIIL . TPaHUYHBIE YCIOBUS IO €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIMOHHOTO Pa3BUTHS
- OyxranTepckuif M ONEpPaTHBHBIA ydYeT, yNpaBlIeHHE MEPCOHANOM, HMHBECTHIHOHHOE | —  MOHOJMUTHOCTH IUIAT(OPMBI (IUOO HAJIMYME BHYTPEHHEH MHTErPAlHOHHOM
TUTAaHWPOBAHHUE U OI0KETUPOBAHUE, YIIPABJICHHUE 3aKyIKAMHU | T.11.; IIKHBI), obOecrevyuBaromas OCECHIOBHYIO MHTErPaldio MEXIY OTISIbHBIMU
ERP cucrema mo3ponseT rMOKO BHOCHTh M3MEHEHHs B aBTOMATH3AlMIO MPOLECCOB MyTEM | IPOLECCAMH C peaau3alueil IPHHIKIIA «OAHOKPATHOIO BBOAAY;
HACTPOWKHU MM AOPabOTKH MIaT(GOPMBI C YUETOM TEKYIIUX ITOTPEOHOCTEI KOMITaHHY. —  wucnons3oBanue CIM — mozeny;
3(1)(1)3KTI/IBHOCTI) ERP cucrem cBs3aHa c HHTeIpaHHeﬁ IMPpOLECCOB TEXHOJIOTNYCCKOT'O — MOoAAEpKKA TEXHOJIOTUH aHAJIUTUKU C TIPUMEHEHHEM BlgData’
yIOpaBieHUs] ¥ OpraHu3allid  aBTOMATH3MPOBAaHHOTO oOMeHa uWH(oOpManmuu C BHEMIHUMH | _ OTKa30yCTOMYMBOCTD M PACIIMPSIEMOCTb NP YBEIWYEHHH KOIMUECTBA
MOTPEONTEIAMH. nonb30BaTenei, OJHOBPeMEHHas ycToiumBas pabora He Menee 10 ThIC.
Oxonomudeckuit 3¢ dext or BHeaApenus ERP cuctembl B DCK HOCHT 10IroCpoUHBIi XapakTep: MoIb30BaTeNeil 063 3HAYMTENBHOTO 3aMeLICHHS CKOPOCTH OTOOpAkeHHs
- cokpamerme satpar Ha TOuP; SKPaHHBIX (POPM U BBINOIHEHHS TOMCKOB U 3aIPOCOB;
- COKpalleHHe 3aTPaT Ha nocieaBapuiHbIe paboTer; —  BO3MOJKHOCTH HHTETpPAlli C KOPIOPATHBHBIMU M TEXHOJNOTHYECKMMH
- ONTHMU3AIMS aBApPUHHOTO PE3EpBa; MH(OPMALHOHHBIMH CHCTEMAMIL;
- pery/poBanue 1eGHTOPCKOH 1 KPEAUTOPCKOH 3aOKEHHOCTEH. —  BO3MOJKHOCTB MOJKJIIOYEeHUS K BHeIHUM crcteMaM HCU 1 Bo3MOXKHOCTBIO
BHYTPEHHEH TPaHCISIIUY YJIEMEHTOB CIIPAaBOYHHKOB.
. 1.1 KoMmno3uTHBIE OMOPHI BO3AYIIHBIX JUHHUH AIEKTPOIepeaun:
1. Kommosutusie omopsl (KO) BO3AymIHBIX JMHHH 3JIEKTpOIIEpefayd — CTPOUTEIbHBIC
KOHCTPYKLIMH, BBIIIOTHCHHbIE H3 apMUPOBAHHBIX MTOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHaloB (Ha 06a3ze | —  yCIIOBHUS DKCILUTyaTallWy [0 BETPOBOMY JABIECHUIO: V.
CTCKIOPOBMHIa ~MJIM  YIJIEBOJOKHA), SABISAIOTCA — albTCPHATHBHEIM — PENICHUEM JEPEBSAHHBIM, | —  yCIOBMS IKCILUTyaTalluy IO Troloieny: 10 1V;
JKEJIE300€TOHHBIM WJTH METANIMYECKUM OTopaM (CTOHKam). —  auanasoH Temmepartyp: -60 °C +40 °C;
. b
) KoHCTpyKIusl CTOMKH OMOPBI U3 KOMIIO3UTHBIX MaTepUalloB COCTOMT M3 MOAYJEH(s) B BHAC | yeToliumBocTs K Y: 68 BT/M2;
YCEUEHHBIX KOHYCHBIX TPYO Pa3IMYHBIX THAMETPOB.
— pabouee 3HAuCHWE BIAKHOCTH BO3IyXa (CpemHeromoBoe/BepxHee): 75
IIpeumymiecTBa KOMIO3UTHBIX cTOeK onop BJIL: 9%/100 %
- OBBILICHHAs] CTOMKOCTh K MEXaHMYECKUM Harpy3Kkam, BbI3BaHHBIX BETPOM, TOJIOJICIOM 32 CHYET 0 0
6onpIIel THOKOCTH MaTepHana U TeXHOJIOTHH H3TOTOBJICHHUS; —  HECymas CIIOCOOHOCTH CTOGK ONOp HA M3rHO Ha YPOBHE 3a/CIKH B TPYHT
- YBEJIMYCHHbIH CPOK ci1yk0bI (70-80 71eT); JOIDKHA OBITH OmpeseNieHa Uil KIMMaTHYeCKuX ycloBui V BerpoBoro u IV
- HE MIPEACTABISIET HHTEPEC I BaHJAJIOB; roJI0JI€THOTO paiioHa SKCILTyaTalluy.
HouMeHenme HOBLIX - yllenbHask Macca KOMIIO3UTHOM CTOMKH CYIIECTBEHHO HIDKE JKEeNIe300€TOHA NI METallIa;
P . [loBbimenHass THOKOCTh KOMIO3WTHOW CTOWKM BBIHY)KJAe€T IPHMEHATh WX COBMecTHO ¢ | 1.2 IIinomaakd XOOBBIE, IUIOMIA[AKK OOCHYKMBaHHSA JUIJIEKTPUUYECKHUE,
39 TEXHOJIOTUH W MaTepHaioB B | KommosuTHble MaTepHasl .
SIEKTpOSHEpreTHIE M30JTMPOBAHHBIMU TPABEPCAMM, & TAK)Ke BBHIOMPATh YBEJIMYEHHYIO IUIMHY (BBICOTY) CTOMKHM C LENBIO | JIeCTHHLb! AU3NEKTPUYECKHE:
KOMITCHCAIINY COMMKCHMS HI)KHETO (ha3HOTO MPOBOAA C 3eMJICH NP H3rHoe. —  TeMMepaTypHBIil MANa30H BHeII e cpefp: oT -60 710 +60;
. b
2. Ilnomagku  XOIOBbIE, IUIOIIAIKHA  OOCIY)KUBaHUS  JUIJNIECKTPUYECKHE, JIECTHHLBI | TpeGoBarHs K NoXapHOH Gesomackocty: T'1; T2;
JTURJIEKTPUIECKUE. .
—  CTOHKOCTb K XMMHYECKH arpeCCHBHBIM CPEAaM.
[IpennasnaueHsl as obecreueHus] JOCTyna B TPYIHOJOCTYIHBIE MecTa sl 00CITy>KMBaHUS
obopynoBanus (OobIas BEICOTA, KpymHOTabapuTHOE 000py0BaHKMe U T.A4.) B cuTyanmsx, Kkoraa u3- 13 C
32 KOPPO3MOHHOAKTUBHBIX BEIIECTB U arPECCUBHBIX cpe (00JIbII0e 0OMIIIE BOABI, ITAPOB U M., a TAKXKE ' MCTEMa BHCIIHCTO apMUpPOBAHIA-
IpH OOCITYXKHBAHAN OGOPYIOBAHMS C BBHICOKOTOYHOH SIEKTPOHHKON M B SJIEKTPHYECKH ONACHBIX | —  HPOYHOCTH: He MeHee 1000 Mia;
MecCTax. —  BpeMs OTKPBITOH BBIIEPKKU: HE MeHee £20%;
3. Cucrema BHemHero apmupoBanus (CBA). —  JKH3HECHOCOOHOCTh: He MeHee +20%;
Ilpesnasnadena st pEMOHTA M yCHJICHHS CTPOMTENILHBIX KOHCTPYKIMH C LENbI0 YCTPAHCHHS | _  emmepaTypa CTEKIOBaHUS: He MeHee - 10%10-6;
TIOCJIC/ICTBUI pa3pylIeHus] OETOHA M KOPPO3MH apMaTyphbl B Pe3yJibTaTe ATHTENBHOTO BOSNCHCTBUA | poyenocts Bossyxa: me Gosee 80%;
MPUPOHBIX (PAKTOPOB M arpeCCUBHBIX CPEJl B IPOLIECCE IKCILTyaTallH, a TAKXKe CeHCMOYCHIICHNSI. o
—  BJI@XHOCTb KOHCTPYKIMH B 30HE yCHJICHHS HE JIOJDKHA MPeBBIIATh: 4 %o.
TexHomorns MCTONE30BAHNS CBEPXIPOBOAMMOCTH B 3/ICKTPOYHEPTETHKE OCHOBAHA HA YPDEKTE | (OcHoBHBle TpeGOBaHMS K XapaKTEPUCTHKAM TEXHOJIOTHH OCHOBAHBI HA
CKaYKOOOPa3HOro Iepexoja MHOTHX YHCTBIX META/IOB, CIUIABOB M CIOXKHBIX COCAMHCHWH, | ppuvenennn BTCII-ycTpoicTs.
OXJaXIEHHBIX  HIDKE  HEKOTOPOM  KpUTHUUECKOM  TemmepaTrypbl, B  0coboe  COCTOSHHUE, | BTCIT KJI HOCTOSHHOIO TOKA:
XapaKTePU3YIOUIEECs BHITECHEHUEM MarHUTHOTO TI0Jisl M CHUKEHUEM COMPOTHBICHHS JIEKTPUYECKOMY | _  pysgye TerioBbIe NOTEPH;
b
TOKY 1O HYJIAL. —  YpOBEHb IOTEpb MEeKTpodHEepruu - 10 % oT ypoBHs noteps B 00brgHOM KJI
[IpakTHyeckoe NpUMEHEHHE B DIEKTPUUECKUX CETAX CBEPXIPOBOIMMOCTH Momg; C?[BITB PABHO3HAYHOH MOIIHOCTH
TUTHYTO TPH UCIIOJIb30BAaHUU TEXHOJOTUH BHICOKOTEMIIEPATYpPHO# CBEPXIIPOBOAUMOCTH . .
AoC YTO TpH HCTIOIE30BA CXHOJIO COKOTEMIIEPATYPHO| CBEPXNPOBOIMMOCTH ( ) —  YCTaHOBKa CTaHIMH 3axonaxkuBaHus - He yaie 50 - 100 km;
CBepXMmpoBOAMMOCTh ~ NPUMEHSIETCS Ul PaJMKaJIbHOrO  TOBBILICHHS  KayecTBa
Tpnvenerue HOBBIX (yHKIMOHATBHOCTH ~Kabeseil, AMEeKTPHYECKHX MAIIHH, HHIYKIHOHHBIX TOKOOTpPAHHUHTENEH M | o INIOTHOCTS TOKA - 10 500 A/icB.MM.
40 TEXHOJIOTHH M MarepuajoB B | CBEpXIpPOBOANMOCTH YHIH . N P ’ Y . p BTCII TOV:
HaKOIHTEJIeH 3JIEKTPUIECKON SHEPTUH, B TOM YHCJIE [UIsl CHIDKEHUS MaTEPUATIOEMKOCTH TPAIUIIHOHHBIX .
3JIEKTPOIHEPTETUKE —  OblcTpozeiicTBue - He Goiee 1 Mc;

YCTPOKNCTB ITyTeM MPUMEHEHHUS CBEPXIIPOBOTHIKOBBIX TOKOBEIYIIUX YaCTEH.

Haunbonee roToBpIMH K KOMMEPYECKOMY IPUMEHEHHIO SIBIISTIOTCS:

1. BTCII xa0enpHble TMHUM TOCTOSIHHOTO TOKA

310 Mo3BOIISIET, HaNpuUMep, obdecneunts nepenady 50 MBT na Hanpspkennu 20 kB 6e3 noteps
JJIEKTPOIHEPTHH, YTO AKTYaJbHO MPU OPraHU3alUK ITyOOKOTO BBOA B YCIOBHUSIX METaIloIHCOB.

2. BTCII tokoorpannuuBaroniye ycrpoiicrsa (TOY), 4To mo3BossieT MOBEICUTH d3PPEKTUBHOCTh
TOKOOTPAaHNYMBAIOLIMX AIAPATOB M CHU3HUTH ITOTEPH JIEKTPOIHEPTUH B HOPMAILHOM PEXHUME paboThI
QNIEKTPUYECKOH CEeTH, TNpPH 53TOM HE TPOM3BOAS JOPOTOCTOSIIEH 3aMEeHbl KOMMYTAIIHOHHOTO

— riryOuHa orpaHuyeHus - He Menee 10 pas;

— mepexon BTCII TOY wu3 pexuma HOPMaJIbHOM pabOTBI B PEXHUM
OrpaHUYEHUs TOKA - MEHee, 4eM 3a 1 Mc;
— ckopocTh  Hapactanus — compotmBieHns ~BTCII  TOY  mpsmo

MIPOTIIOPIHOHATIbHA CKOPOCTH HapacTaHusa Toka K3;
—  YpOBEHB MOTEPh DIEKTPOIHEPTHH - 10 1% OT ypOBHS MOTEPHh B OOBIYHOM
TOKOOTI'PaHUYUBAIOIIEM PEAKTOPE;

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py
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HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
_— cpencts/ yCTpOI/ICTBf cucrtem/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH e
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
00opynoBaHust Ha 000pyAOBaHUE C OOJBIIEH OTKIIIOYAIOIIEH CIOCOOHOCTBIO. —  aBTOMAaTHYECKOE BOCCTAHOBJIICHHUE CBEPXIIPOBOJAILIECH CHOCOOHOCTH IOCTE
JUKBUALUH PEKUMA KOPOTKOTO 3aMbIKAaHUS;
—  Bpewms tepmudeckoii croiikoctu BTCII TOY npu K3 — ot 0,4c u 6osnee.
IIpuMeHeHHe nepenauy Ha MOCTOSIHHOM TOKE Ha CPEIHEM U HU3KOM HampsDKEHUH MPUMEHHMO
JUIS CIIEAYIOMIMX 3a/1a4:
1. Ilepenaya MOITHOCTH Ha OOJIBIIUE PACCTOSIHUS C MUHUMaJIbHBIMU MOTEPSIMHU JUIs1 00OECTICYeHH S
MUTaHUS yAAICHHBIX ToTpeduTenei. Hampumep, npu nogkmroderny K cetu 35 kB mepenagn 20 MBT Ha
nanpsokenne = 100 kB u paccrostaum 100 kv motepu coctassar okono 4 %. Uunoamwonnsivu u | —  beictponeiictaue 20 mc;
MEPCICKTHBHBIMYE B HACTOSIIEE BpeMs SBIAIOTCA THOpHIHBIE Mepedadll MOCTOSHHOTO TOKa. Takue - HazaexxHOCTh 99,8 %;
Tpamencnie HoBbIX | TIpHMEHEHHE TIOCTOSHHONO ToKa meperadd  MO3BOJISIOT  OCYLIECTBIISATH HpouMemyTo‘{HHﬁ OTOOp MOIIHOCTM M MPUTOAHBI Ul | —  CaMOBOCCTAHOBJICHHE 3JIEMEHTOB MOCIE lzeperpyz.lcn/aBapmd;v
41 TEXHOJIOTHH M MAaTepHuajoB B | IIPH Mepemade AIeKTPOIHEPTUH Ha OMEKTPOCHAOIKEHIA OCTPOBHBIX MOTpEOUTENEH. 5 —  IIOTE€pPH BO BCEX 3J'I?)M€HTaX - He Ooiee 8 % oT mepegaBaeMoil MOITHOCTH (B
3MeKTPOdHEPTreTHKE xnaccax manpsoxenns CH 1 HH 2. TloBbImeHne HANEKHOCTH 3JIEKTPOCHAOXKEHUS TOPOACKHX MOTpeOHTeNeH u3a CYeT BCTaBOK | TOM 4HCIE, - He Ootiee 4% - motepu B BJI wiu KJI Ha nepenady 3/eKTpoOIHEpTrUun
IIOCTOSTHHOTO ToKa Oe3 yBenudenus TK3 B ceTH, B TOM 4uCle aCHHXPOHHAS CBA3b CETEH Pa3HBIX KJIACCOB |  [MOCTOSHHBIM TOKOM);
HaIpSAKCHUA. —  JI0JI1 TapMOHHMYECKHX COCTABIIIOIINX - B COOTBETCTBHU C TPEOOBaHUSIMHU
3. [oaxnroueHre BUD (BeTposHepreTHKa U CONIHEUHBIC OaTapen) uepes ceTh MOCTOSHHOTO ToKa | [OCT 32144-2013.
W ee MHTerpanus B 3HEProcUCTEMY, UM opranu3aius microgrid. Hane:xxHOCTh nepejauyi MOLTHOCTH 11O
[IIIT 3HaUMTENBHO BHINIE, YEM IO BO3AYUIHBIA uiu kabenpHbIi JIDII mepemeHHOrO TOKA, MPU ATOM
MOIITHOCTh MOXeET peryiupoBarkcsi 6bicTpo (0,1 MC) B Anama3oHe OT HyJS O MakCHUMyMa B clydae
PUMEHEHHUs Mpeo0pa3oBaTesisi Ha CHIIOBBIX TPAH3UCTOPaX.
—  YMeHbIIIEHUE BHEITHET0 JuaMeTpa nposoja Ha 10-15% mnpu ToM ke ceueHnn
. TOKOTIPOBOISIIEH 4acTH;
1. HensonupoBaHHbIe POBOIa HOBOTO THIIA JJIsl BO3AYIIHBIX JIMHUI anekTponepenauun 35-750 | CHIDKCHHE MACCHI MPOBOJA 10 20% MpH HCTIONB30BAHHH TPOBOIOB C
KB . KOMITO3UTHBIMHU CEPJICUHUKAMH;
TexHonmorus peaycMaTpUBAET 3aMEHY IPOBOJOB TPaJMLIMOHHON KOHCTpyKUMU Mapok A, AC | HOBKITICHUE PA3PHIBHON TPOIHOCTH 110 40%;
(I'OCT 839-80) Ha mpoBoja C ydy4IIEHHBIMH XapaKTepHUCTUKaMH, OOJIAAAIONMMU 110 CPaBHEHUIO C . ’
npoBogaMu A u AC, CHI)KEHHBIMM HOTEPSIMH, BBICOKOM MEXaHMUYECKOH MPOYHOCTBHIO, CHHXKEHHOU ; 0% _CHH)KeHHe K03 duLHeHTa TMHEHHOTO TEMIIEPATYPHOTO pacupenust 10 15-
yIeNBbHON Maccod, HU3KMMH CTpEJIaMH MpPOBECaMH, IMOBBIIICHHOH YCTOWYHMBOCTHIO K BETPOBBIM H o . o,
TOJIOJICHBIM BO3/ICHCTBUSIM, TTOBBIIICHHON TEMIIEPATYPHOH CTOMKOCTBIO. T YBCIMACHHC paboueii Temneparypel BiLIoTh 10 210°C;
O6nacte npuMeHeHHH: Ha BJI, paGoTarommx c Teperpyskoif B aBapHilHBIX pexumax, | CTOMKOCTE K MHOTOKpaTHBIM n3ruOHEIM fedopmatuam (30110Bas BuGpaius,
CIIEIIIEPEXOABI, 1 Tp. TIACKA MPOBOOB);
—  YBEIMYEHHE NpeneabHON TOKOBOH Harpy3ku ao 100% B 3aBUCHMOCTH OT
THTIA TPUMEHSIEMBIX IPOBOJOB OTHOCHTENHHO NpoBooB AC o 'OCT 839-80.
2.IIpoBoja N30IMPOBAHHBIE U 3aILUIIEHHBIE 1JIs1 BO3AYLIHbIX JUHUH anekTponepenayn 110 kB
CHUT Ff?gloe;zz; }02.{61‘/’1 apz;:;pezge;nTeanmx cemix SAILHIICHHBIX TpOBOAOB THIA 1 3ammmennsie npoBoga CUII-7 paccuntanbl HA HOMUHAJILHOE HANPSKEHUE
Texnomornn, obecrneunBaromye OcHOBHEIE nngMymecha: P cerit o 110 kB BIGHOTHTCARHO, o
TOBBILICHE Oy CKHOf - KOMIIAKTHOCTb JIMHHH, COKDALIICHHE OXPAHHOF 3OHBL: - Teim.epaTypa OKpYXaIollel cpelbl MpH SKCIUTyaTanuy npoBoaoB oT -60°C
CHOCOOHOCTH JNEKTPUUYECKHX - YCTOIUMBOCTH K BETPOBBIM U TOJIOJICAHBIM BO3AECHCTBHIM; 7o +30°C; o
[Ipumenenue HOBBIX | ceTeli  Ge3  M3MeHeHMs  ee - BO3MOXKHOCTh MOHTaXa 110 (hacazam 31aHui (Heroprouee UCIOJHEHHUE); ~  TpeleibHad JUMTENBHO JoNyCTUuMas pabouas Temnepatypa kui 70°C;
42 TCXHOJIOTHH ¥ MaTepualoB B | KOHQUIypauuu BCEX — KIACCOB - CHWXKEHUE N0TEPh MIEKTPOIHEPTUU HA BO3AYIIHbIX JUHUIX; ~  CpoK caryxObl — He Meree 40 et
SJIEKTPOSHEPTETHKE HANPSKEHNs (B TOM YHCIIC HOBBIC - IOIIOJHUTEIbHOE MPEMSITCTBUE HECAHKLIMOHUPOBAHHOMY IOJCOECAUHEHMUIO.
THIIBL  TIPOBOJAOB, IpPOBOIAA € 3.Kommnaxtasie ynpasnsemsie BJI nepemennoro toxa 110 kB u Beimie
KOMIIO3HTHBIM CCPACYHHMKOM, TexHoNOTHA MperycMaTpUBAeT YBEIMYCHHUE MPOMYCKHOM CIIOCOOHOCTH IJIEKTPUYECKON CeTH 10

MTOKPBITHS TIPOBOIOB)

1,6 pa3a 3a c4eT MpUMEHEHHs1 HOBBIX KOH(UTrypaluii pacnonoxeHus Gpa3 ¢ MUHUMaIbHO TOYyCTUMBIMU
PacCTOSHUSAMH MEX/y HUMH JJISI CHU)KCHHSI BOJTHOBOTO COIPOTHBIICHUS B COYETAHUH C YCTPOHCTBAMHU
FACTS BTOporo nokoseHus.

OTO MO3BOJISIET:

- YBEJIMYMTH MPOITYCKHYIO criocoOHocTh B 1,5-1,9 paza;

- COKpaTuTh B 1,5-2 pa3a miomagy 3eMelbHbIX YYaCTKOB, OTUYXKJAEMBIX MO BO3TYyILIHbIE JIUHUU
IIPY TIepeiade MIEKTPOIHEPTUH OANHAKOBOH MOIIIHOCTH;

- obecrieunTh ocnabaeHne ypoBHEH 3IeKTPOMarHUTHBIX MTOJIei BO BHEIITHEM NTPOCTPAHCTBE, CHI3UB
TakuM 00paszoM Bo3zeiicTBre BJI Ha okpykaronlyro cpeay U HaceleHue;

- CHM3MTh CyMMapHbI€ 3aTpaThl B pacueTe Ha eMHUILY NepeaaBaeMoit MoHoct Ha 10—20%;

- obecnieuuTh ympaBlieHHE BEIWYMHON M HAIPaBICHHWEM ITOTOKOB MOIIHOCTH B 3JIEKTPUIECKHUX
CeTSIX;

- OBBICUTH 3P (PEKTUBHOCTH MCIIONB30BAHUS YCTPOWCTB PETYINPOBAHUS PEAKTUBHOW MOIIHOCTH;

- CHU3UTh CyMMapHbIE IOTEPH MIEKTPOIHEPTUU B IHEPTOCUCTEME;

- IOBBICUTH ycToiunBOCTh BJI py Bo3/ieiicTBIM HEOJIAaronpHsATHEIX aTMOC(EPHBIX (PaKTOPOB.

—  Vuer TpeboBanwmii [IYD 1o HeHapyIIEHHI0 MUHHUMAJIBHO JOITyCTUMBIX IO
JIMAJIEKTPUYECKONH MPOYHOCTH BO3IYIIHBIX IIPOMEXYTKOB «dasza-aza» mnpu
HauOompImIMX  pabouMX  HANpSDKEHHWSX,  BHYTPEHHMX M T'PO30BBIX
HepeHanpsHKEHUSIX;

— yuer tpeboBanuii ['OCT 22012 u T'OCT 16842 no nomycTUMbBIM ypOBHSIM
pagronoMex;

— yuer TtpeboBanmii CanlluH 2971-84 1o ypoBHSAM HAIPSKEHHOCTH
ANEKTPUYECKUX ¥ MAarHUTHBIX MOJIeH B OKpy»KarommeM npoctpanctse BJI;

—  COBMECTHMOCTH C aBTOMaTH3MPOBaHHBIMHU cucTeMaMu yrpasieHus (CYIIA,
OMS/DMS), cuctemMaMi MOHUTOPHHTA.

4, HHHOBaHI/IOHHBIe CHUCTEMBI MOHUTOPHHIA TAapaMETPOB BO3AYIITHBIX JIMHAN DJICKTPOINCpEaaumn

— Hopnepxka GIS — cucrem;
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HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
_— cpencts/ yCTpOI/ICTBf cucrtem/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH e
TEXHOJIOTUI MHHOBAIIMOHHOTO Pa3BUTHS
MaxkcuManbpHOE HCTIONB30BaHKHE MPOMYCKHOH croco6HocTH BJI MOkeT OBITH NOCTUTHYTO MPH | —  IPUMEHEHHE PACUETHBIX MaTEMATHUECKUX MOJEIEH MPOBUCAHUS IIPOBOA B
HaJIMYMU JI0CTOBEpHOH MH@opManun o coctosHun BJI (Bkmrodas naHHBIE 0 TabapuTax NMPOBOJOB 10 | IIPOJIETE;
3EMJIU, 0 TMNECPECEKACMBIX JIMHUR U a0 )IpeBeCHO-KyCTapHPIKOBOﬁ PaCTUTCIIBHOCTU - ,HKP), a TaKXKC — a’pPOCKaHUPOBAHUE TPACCHI B_]_[’ BBIYHCIICHHE TEKYIIUX paCCTOHHI/Iﬁ B
AKTYaJIbHBIX JaHHBIX O TSHOKEHUU, TEMIICPATYPE IMPOBOAOB U MIIOTHOCTHU MPOTCKAIOUICTO TOKA. HpI/I 3TOM IIPOJIETE OT MPOBOJA 10 3EMJIU U IEPECEKAEMBIX 06’LeKTOB;
JOCTUIaeTCsl MOBBILICHUE HAI@KHOCTH 1 6E301aCHOCTH NEPEIaun dICKTPOIHEPIHH, yTEM BBISBICHAS | —  ppuMeHEeHHe JaHHBIX IPOTHO3HPOBAHKS IOTOIHBIX YCIOBHI BIOJIb TPACCHI
KPUTHYECKHX ydacTKoB BJI 3a105r0 10 BOBMOXKHBIX aBapuii. BJL;
OO6ecnieunBaeTCsi MOHUTOPHHT CIEAYIOIINX KITIOYEBBIX TapaMETPOB: —  u3MepeHHe (AKTHUECKHX 3HAYeHWIl TeMIepaTypbl IPOBOJOB, TeKylleil
- TeMIepaTypa MpoBo/ia hakTHyecKas; TOKOBOI HAarpy3kd M TSOKEHHMs NPOBOJOB B OTBETCTBEHHBIX mnposietax BJI ¢
- TSOKCHHE TIPOBOIOB (PaKTHIECKOE (OMINOHAIBHO); NPUMEHCHHEM CIICLHATH3HPOBAHHBIX JATIHKOB;
- TOKOBasl HarpysKa, —  KIIMEHT-CepBepHas CepBHC—OPMEHTHPOBAHHAS APXUTEKTYPA, TIO3BOIISIOMIAS
- TeMIeparypa Bo3yxa, HCTIOIb30BaTh TONCTHIE MM TOHKHE KIHEHTCKHE pelIeHHs H pa3Melarh
- CKOpOCTE 1 HAIIPABIICHHC BETPA, cepsepHyro yacTh B Windows u Linux-nogo0HOM OKpyXEHHH, B TOM YHCIE C
- CTpesbl npoBeca npososios JISIL ucnons3oBanueM 100% BupTyanuzanuy;
— wucnosb3oBanue CIM - mozenu, o01ei 60as3pl JaHHBIX;
—  COBMECTUMOCTh ¢ TexHosorusmu BigData, aBTOMaTH3MpPOBaHHBIMH
cucremamu ynpasnenus (CYITIA, DMS, u np.).
1. JlokasnpHOE ynpaBiieHHE MOITHOCTBIO
I'mbxoe ynpaBieHUE 3apSIHBIM TOKOM:
- KOTOPBIH MOTPEOIsIeT SAMHUIHBIA IEKTPOMOOHIIb, TTOJKIIOYCHHBIN K 3apsIHONW CTAHINH, B
3aBUCHMOCTH OT 3arpy3KH JIEKTPOCETH MUTAIOLIET0 00BEKTA; . . N
- KOTOpBIil MOTPEOISET MHOXECTBO 3aPSKAIONIUXCSA ODINEKTPOMOOHIEH B ONpENENEHHOM | /ABYCTOPOHHUH OOMEH JAHHBIMH MEXKIY 3apAIHOH MHQPACTPYKTYPOH u
reorpadHueckoM PerioHe, il BRPABHUBAHMS 3arPy3KH SIEKTPOCETEil B 3TOM peruone i yimydmenns | o PaMA YIPABICHUA - CETAMH TIOCPEICTBOM - TIPOBOJHDBIX (Ethernet, PLC,
[IAPAMETPOB KAUECTBA SHEPTOCHAGKEHHS. OINITOBOJIOKOHHBIE KaHAJIBI) MJIN OCCIPOBOAHBIX KaHAJIOB CBSI3H;
2. T06aTbHOE YTIPABIEHHE MOIIHOCTHIO H IM-ceTh ~ JICKPETHOC ¥ IUIABHOC TIOBBIICHWE M MOHIDKCHHE 3apsAHOTO TOKa
Bo Bpems 3apsaiku 37eKTpOMOOWIIb MOXKET HaXOJHUTHCS 110/ BHEIIHUM KOHTPOJIEM, JOIyCKas SIIEKTPOMOOHLIA, OAKTIOUEHHOTO K 3apANHOH cTaHuuu B coorserctenn [OCT P
ruOKOe yIpaBJIeHHe ITPOLIECCOM 3apsAKU JJIsl ITOJTHOLCHHON UHTETPAIMH B III00aJbHYIO SJIEKTPUIECKYIO MOK 61851-1-2013 mm ISO/MOK 15118;
CeTh C YJOBJIETBOPEHHEM MOTPeOHOCTEH 3SIEKTPUUECKMX CeTell U IONb30BaTels djekrpomoOuas | —  3apAjHad CTaHlnA J0JDKHA UMETH BOSMOXKHOCTb BHEIIHETO YIPaBJICHUA IO
(MHTeNeKTyanbHas 3apska). JaHHBIH TOAX0A K OPraHM3alM TPOLEcca 3apsaKu daeKTpomobuis | BXOLY cTanmapra RS-485;
npeaycMaTpuBaeT CHBHI IIpoliecca 3apsAAKM 10 BPEeMEHH B 3aBUCHMOCTH OT Harpysku Ha | — 0OMCH IaHHBIMH C YIPABIIAIONICH CHCTEMOH 110 poTokory MOK 61850-90-
JJEKTPUYECKYI0 CeTh, HO C OJHOBPEMEHHBIM YUYETOM IOTPEOHOCTH BIAAENbla TPAHCIOPTHOTO 8.
cpeJcTBa. — D3C Pexuma 3 u Pexxuma 4 (B coorBerctBun ¢ 'OCT P MOK 61851-1-
OM-cets (vehicle-to-grid, V2G) - TexHOIOTHS IBYXCTOPOHHETO HCIOIBb30BAHMUS MOIKITIOYAEMbIX 2013), moajepKWBArOIMX BHEINHEE YNpaBIEeHWE 10 cTannapram 61850-90-8
anekTpoMobmieit (OM), mompasyMmeBaromas MOAKIIOYCHHE TPAHCIIOPTHOTO CpEACTBa B OOIIYIO (93C Pexuma 3 u Pexxima 4) mmn OCPP (33C Pexuma 4);
9HEProceThb A MOA3APSIIKY U OTAAYN 3JIEKTPOIHEPTUH 0OPATHO B CETh. —  NPUMEHMMOCTb KaK B OIHO(A3HBIX, TAK U B TPEX(DA3HBIX CETAX;
Texuosnorus DOM-ceTh JaeT BiamelbliaM 3JIEKTPOMOOMIICH BO3MOXKHOCTH CTaTh AKTHBHBIM | —  JIMTHH-MOHHbIE HAKOIMTENHM JUI 00eCIeUeHus] BBICOKUX TOKa Pa3psja;
Tpivenene HOBBIX YYaCTHHKOM SHEPreTHYEeCKOTO PhIHKA, IOJIy4as JJ0X0J] HE TOJIBKO OT peasiM3aluy AIEKTPOIHEPTHUH NPU | —  KIMMAaTHYECKOE MCTONHEHHE Y 1;
43 TeXHOJOTHIA M MATCPUANOB B BapsimHass wH(pacTpyKTypa st | OTAa4e ee B CeTh, HO M OT Yy4YacTHs B CEpPBHCax IO PEryJIMPOBAHUIO MapaMeTpOB Kagectsa | — JBYCTOPOHHHH OOMEH NAHHBIMH MEXIy 3apsiHONl HH(MPACTPYKTYpOil H
IEKTPOSHEPIeTHKE ANIEKTPOTPAHCIIOPTa sHeprocHabxenus. Taxke peamusyeTcs BO3MOXKHOCTh IIOJKIIOYAaThH JIEKTPOMOOMIM C 3TOH | nentpamm ympaBieHus ceTamu mnocpeicTsoM mnposoiaubix (Ethernet, PLC,

TEXHOJOTHEN K CO6CTBeHHOMy JIOMY U UCTIOJIb30BATh X B KAUYCCTBC 6ecnepe60171Horo IIUTaHUA AJ1 [oMa
i oduca (peanusanus OM-mom, vehicle-to-home, V2H).

3. Pooling

OObenunenne yxe (QyHKIHOHHPYIOIINX 3apAJHBIX CTAHIMH, KOTOpBIE HE SIBISIOTCS YacThIO
KaKuX-JIMOO ceTe, N PacIoJIOKCHHBIE B IIPEJieax OJJHOTO MUTAOLIETO EHTPA, B ITyJIbI ISl YIIPOIICHUS
MPOLEYPHl YIIPABICHUS W PETN3aldy JAPYTUX TEXHOJIOTHH, HAaIpHUMep, TEXHOJOTHUH TII00albHOTO
YIIPaBJIEHUS] MOITHOCTBIO, TAKUM 00pa3oM, YTOOBI BHEIHSISI CUCTEMa YIPaBJICHHUS MOTJIa OIIEPUPOBATh
C ITyJIOM KaK C OJTHUM OOBEKTOM.

4. JleueHTpanu3oBaHHas 3apsiKa

TexHONOTHS JENEeHTPATN30BaHHON 3apAgKHd TI03BONSIET pEHIMTh NPoOIeMy OTCYTCTBHSA
myOIMYHOM, JOCTYITHON Ha MPOTSDKEHHH BCETO MapIIpyTa, 3apsAAHON WHOPAacTPyKTYpbl. MoOMIbHbIE
MPWIOKEHUST IO3BOJIAIOT OTAEIbHBIM I0JIb30BATESAM JAEIUTLCS CBOMMH YAaCTHBIMHU 3apsIAHBIMHU
YCTPOHCTBAMH AJIEKTPOMOOMIIS M CTaHOMAMH OBICTpOil mom3apsiaku ¢ apyrumu. Mcemoms3yst P2P-
IaTGOPMBI, YAaCTHBIE BIAENBIBI MOTYT CHENaTh CBOM 3apsAgHBIE YCTPOICTBAa OCTYNHBIMU IS
MyOJIMKH B TO BpeMs, KOTJa OHM CaMH HE MCIOJIB3YIOTCS UMM M TIOJIYYHUTh ONpPEJIeNICHHBIH OXO0J JUIs
KOMIICHCAIlUM 3aTpaT Ha JJIEKTPUYECTBO. BoauTenu 3IeKTpOMOOMIEH IIOJydaloT BO3MOXHOCTh
HaXOAMThb JOCTYITHBIE 3aps/IHbIE YCTPOMCTBA BHE MyOJMYHBIX CETeH M 3apshKaTh CBOM TPAHCHOPTHHIE
CpE/ICTBa 10 TOr'0, KAK OHU MCUEPIIAlOT 3apsi OaTapeu.

5. Poymunr mexay cetsamu 93C.

ITo aHaymoruu ¢ T€IeKOMMYHUKAIIMOHHON TEPMUHOJIOTHEH, 31€Ch MO POYMUHIOM MOHUMAETCS

OTNITOBOJIOKOHHBIE KaHAJIBI) MK O€CITPOBOIHBIX KAHAJIOB CBSI3H;

—  00OMEeH JaHHBIMHM C 3apAJHBIMH CTAaHIMAMU 1o npoTokoixy OCPP mmn MOK
61850;

— 00MeH maHHBIMH ¢ TaTaromuM 1eHTpoM w/mwmm LY C no nporokomy OCPP
mwm MOK 61850;

— 0e3omacHOCTH Iepeadn JaHHBIX 0OecreunBaeTcs IMU(PPOBAHHEM IaHHBIX
W/WIA KaHalla W/WIA TOCPEICTBOM TPHMEHEHHS KOHTPAaKTOB Ha OCHOBE
blockchain;

— ucnoas3zoBanue npotokosoB OCHPdirect, OCPI;

— TPOBEIIEHUE CEPBUCHBIX OIEpalruii 3a BpeMmsi He Oonee S5 cek. (0e3 yuera
3/IEPIKEK B CETSX Nepeaun JaHHbBIX);

— oOecrieyeHrie 0€30MACHOCTH TpaH3aKIWHA MyTeM MUGPOBaHUS KaHaIa
nepeaayy JaHHbIX;

— TpeboBanme k 1O BepxHEro ypoOBHS: KIHMEHT-CEpPBEpHAs apXUTCKTYpa,
MO3BOJIAIOIIAs KCIOJb30BaTh CEPBEPHYIO 4YacTh ¢ Hcnoib3oBanuem 100%
BUPTYaJIU3aIHH.

Ba)KHbIe NYHKTbl AOKYMEHTa MO)XHO HAITU NO  CCbIAKE | Ha DHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=354

19

HanvenoBaamne TeXHUIECKAX

I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIMOHHOTO Pa3BUTHS
BO3MOXKHOCTb OOECIIeUeHHUs NPEJOCTABICHUsS YCIYTH IO 3apsiike 3JEKTPOMOOWIS B CETH OJHOTO
omeparopa CeTH 3apsiAHBIX CTAaHIMHA KIMEHTY JAPYroro omepaTopa CeTH 3apsiiHBIX CTaHLMH,
paboTaromiero B TOH ke WM HHOW reorpaduiyeckoi 06IacTH.
TexHonorus HeoOXonuMa it 00ecredeHust CBOOOIHOTO IMEPEeIBIKEHHST Ha AJIEKTPOMOOMIISIX
MEXAY Pa3sHbIMH 00JIacTSIMHU/pErMOHaMHU/CTpaHaMHU, B KOTOPBIX 3apsHbIE YCIYI'H MOTYT OKa3bIBaTh
pa3Hble IOpUANYECKHE JIHLA.
BigData - cepusi moaxofoB, MHCTPYMEHTOB M METOAOB OOpPaGOTKH CTPYKTYpPUPOBaHHBIX H
HECTPYKTYpPHPOBAaHHBIX JaHHBIX OTPOMHBIX 00BEMOB 1 3HAYUTEIHHOTO MHOTO00PA3Hs AJIs TIOJTyYESHUS
BOCIPUHUMAEMBIX YEJIOBEKOM pE3yJIbTaTOB, 3(G(EKTUBHBIX B YCIOBHAX HEMPEPBHIBHOTO INPHPOCTA,
pacmpezeneHus 0 MHOTOYHCIICHHBIM y371aM BBIYHCIUTENBHON CETH. .
— PacmpeneneHHast apxuTeKTypa ¢ BO3MOXKHOCTBIO pazMmenieHus B Windows u
Jdnst xpaneHuss u o0pa®oTkM OONBIIMX MJAHHBIX TNPUMEHAIOTCS —CHENHATN3HPOBAaHHBIC . o
Co3maHue CHUCTEM XpaHCHHS H Linux-momo6HOM OKpyXEHHH, B TOM ducie ¢ wucnoib3oBanueM 100%
MHPOPMALMOHHBIE CHCTEMBI, 00ECTICINBAOIIIE XPaHEHHE U 00pabOTKy OOIBIINX CTPYKTYPHUPOBAHHBIX
00paboTku JTAaHHBIX c BHPTYaJTU3aIHM;
44 CKBO3HBIE TEXHOJIOTHU . | ¥ HECTPYKTYpHUPOBaHHBIX OOBEMOB JaHHBIX, B TOM YHCIIE ITIOCTYMAIOIIME B pPEalbHOM MaciuTade .
MIPUMEHEHUEM TEXHOJIOTHi BpeMeH —  peamm3aunusi BBIYMCIEGHWH in-memory, oOecreyuBalOnMX 00paboTKy
oonpmx nqaHHbX (BigData) ) o OONBIINX MAaCCHBOB JAHHBIX HETIOCPECTBEHHO B ONEPATUBHOM MaMSTH C KpaiiHe
Cucrembl XxpaHeHHs Oa3upylOTCS Ha NPHHLIUNAX TOPH30HTAIBHOHW MAacIITaOHpPyeMOCTH
HU3KHUMU 3a/Iep>KKaMU.
00paboTKM  JaHHBIX M  PACHpENEJCHHBIX  BBIUYMCICHUSX, YTO  OOECHEYMBAET  BBICOKYIO sep
MPOU3BOJUTEIBHOCTb.
[Mpumenenue TexHonoruu BigData no3BosisieT BBISBISTH HEOYEBHUIHBIE CBSA3U U 3aKOHOMEPHOCTH
MEKy Pa3HOPOIHBIMH JaHHBIMH.
HetipoTexHonorun (CHCTEMBI HCKYyCCTBEHHOTO MHTEIJIEKTA) SBIAIOTCS MOIIHBIM HHCTPYMEHTOM
AQHATMTHKH JAaHHBIX, TO3BOJIAIOIINX PELIATh ITUPOKHUN KPYT 3a1a4 - paclo3HaBaHKe/TeHepanus 00pa3os,
peu, TeKCTa; KIacCu(UKANH / PEerpecCH M MHOTHX APYTHX.
CucTeMbl HCKYCCTBEHHOTO MHTEIUIEKTA MTO3BOJITIOT PEATN30BBIBATE CICAYIOMNE (DYHKIIUH:
- pacro3HaBaHUE PEYH U U300paKEHNH, B TOM UHCIIE B COCTaBE BUICOPAA; — DBo3MmMoXHOCTH  NOAKIIOYEHHS  pa3IM4HBIX  OMONMOTEK  (Momyieil),
- BBINOJIHEHHE on-line 3amad KiaccM(HUKALNK U PErPeCCHH HA BBOOMMBIX M HCTOPHYECKHX | peanusyronmx ML-¢yHkuuy;
HeifpoTexHomoriu y | HHBIX; —  IOJKJIIOYEHHE K pa3HbIM MCTOYHHMKAM, B TOM 4HCIIe XpaHuinuiam BigData.
45 CKBO3HBIC TEXHOJIOTHU o - peamm3anusa MNPCAUKTUBHBIX W HNPOTHOCTUUCCKUX Mojele Ha 0a3e CTaTHCTHYECKUX U — KJIUCHT-CEPBEPHAsA CEPBUC—OPUCHTUPOBAHHASA ApXUTEKTYpa, MO3BOJISIOIIAs
HCKYCCTBEHHBIH HHTEIUIEKT )
(MCTOPUYECKMX) U BBIYMCIICHHBIX JAHHBIX; WCTIONb30BaTh TOJICTBIC WM TOHKHE KJIMCHTCKHE pEUICHHS W pa3Melarhb
-BO3MOXKHOCTb paboThI ¢ Gonbimmu obbemamu fanubix (BigData). cepBepHyto yacth B Windows u LinuX-nmogoGHOM OKpY)KEHHH, B TOM YHCIE C
CucteMbl UCKYCCTBEHHOTO HHTEJUIEKTAa MOTYT IPUMEHATHCS KaK BCTpauBaeMble PELICHUS B ucnoapszoBanueM 100% BupTyanuzauuu.
ABTOMATH3MPOBAHHBIE CUCTEMBI YIPABICHHS MO0 CIeNHAT3UPOBaHHbBIE HHPOPMAIIMOHHBIE CHCTEMBI
" UCTIONIb30BAThH TEXHOJIOTHH MAaIIMHHOTO o0ydeHus;
mMeHeHne ML-Mozieneit (MoZIen MaIlMHHOTO OOYYeHHS) B PEKHME, COIIOCTABUMOM C PEabHBIM MacITaboM
BPEMEHEM, Ha MAIBIX ¥ CPETHIX 00beMaXx JIAHHBIX.
1.Equnoe xpaHwiniie JTaHHbIX 1. EquHoe XxpaHunuiie JaHHBIX:
BosmoxHOCTE paboTaTh ¢ eIuHOH 0a3od perucTpanuu (akToB NOTPEONEHMSA 3/3 BCEM | —  KOJNMYECTBO Touek cOopa mHpopmaimu: 1o 100 MIIH y3II0B;
y4acTHUKaM pbIHKa. KiroueBast 0COOEHHOCTb PaclpesesieHHOro peecTpa — OTCYTCTBHE €MHOTO | —  gactoTa cOOpa HH(OPMAIHH: 10 3 CeKYHI;
LEHTpa yIpaBieHHus. ANTOpUTM JOOaBJICHUS JaHHBIX B 0a3y IpoBepsieTcs BCEMH YYAaCTHHKAMH M HE | _  o@ecreunTs JerHTUMHOCTE JOCTOBEPHOCTH HH(OPMALIHH;
U3MEHSETCs. JIOCTOBEPHOCTD TaHHBIX CHIXKAET M3IEPKKHU Ha TIPOTHBOPEYHS 10 O0S3aTENBCTBAM MEXAY | _  po3MOIKHOCT [OATBEPAHTH JOCTOBEPHOCTE COXPAHEHHOH MHPOPMALIUH
CTOpPOHAMH JOTOBOPOB.
2.P2P sneproodmen 2.P2P sneprootmen:
B ycnoBusix MOABIEHH 0OJIBIIOrO KONMYECTBA PACMIPECICHHBIX HCTOYHUKOB JICKTPOOHEPTHU | forvyanqno mona cGopa mHbopMari: 10 100 MITH. Y3I108;
(COMHEYHBIX TMAHEJICH, BETPOTCHEPATOPOB, CHCTEM XPAHCHHs OJICKTPOIHEPIHH, TA30MOPIIHEBBIX | _ oo o TpaH3aKIi T0JDKHA GbiTh HIKE 1%;
ycraHoBoK, 'Y 1 T.I1.) MOSIBIIsieTCSt BO3MOXKHOCTD OPTaHU30BaTh MPOAAXKY 3JIEKTPOIHEPTUH B MaJIbIX .
. —  BO3MOXHOCTb IIpoBoAuTh 10 100 000 TpaH3aKImii B CEKYHAY;
o0beMax 10 PBHIHOYHBIM IIPHHIMIIAM, C OOECIeYeHHEM YCTOMYMBOCTH M ONTHMAIBHOCTH PabOTHI
" —  yacToTa cbopa HHPOPMAIUH: 10 3 CEKYH/I.
Cucrembl pachpesieleHHOTO | 3IEKTPUYECKOH CETH.
46 CKBO3HBIC TEXHOJIOTHH
peectpa P2P texHomorus odbecneunBacT:

- BO3MO)KHOCTb HOJAKJIIOUEHHSI K YMHBIM IIPHOOPaM y4eTa 3JIeKTPO3HEPIHH;

- BO3MOXHOCTH 3aJlaTb IapaMETPbl 14 BCETO MHOXKCCTBA KOHTPAKTOB KYILUIM-TIPOOAXKU
AIIEKTPOIHEPTHUH;

- pacyeT MEXy BCEMH YYaCTHHKAMHU DHEPTOPBIHKA,

- nHTepdeiick noctyna k cucreme P2P sneproodmena;

- Y4eT 3aTpaT Ha Mepenady dJICKTPOIHEPTUN U PYHKITHIO OaTaHCHPOBKH.

3.PacnipenenenHoe ynpaBiieHHE CIIPOCOM

TexHosorus pacIpese’eHHOro peecTpa IPEAOCTaBIsIeT BO3MOXHOCTb 3aKJIIOYATh OOJIbIIOE
KOJIMYECTBO KOHTPAKTOB Ha CHIKEHNE Harpy3KH WM BBIJIAUM IEKTPOIHEPTHUH B CETh CPE/IN KOHEUHBIX
notpeduteneld (puanMUecKkMx ¥ IOPUIMYECKHMX JIMI), OTCJIC)KUBATH BBHIIOJHEHHE KOHTPAKTOB U
MPOBOJIUTD PACUETEHI.

3.PacnpenenenHoe ynpaBieHHE CIIPOCOM:

— peamm3amusl YCTPOWCTB IO TEXHOJOTHH OJOKYEHH (pacrpenesieHHOTO
peectpa);

—  nHTepdeiichl noayueHHs 3arpoca ISl CHIDKEHUS TOTpeOIeHNS;

- BO3MOXHOCTb IPUBA3ATh l'[pI/I60pbl y4dye€Ta K KOHECYHHOMY HOTp€6I/ITeJ'IIO;

- pealim3anus MOACIN pacuUCTOB MEKAY YUaCTHUKAMU.

4 PacripeniesieHHbIH KypHaJ YCTaHOBJICHHBIX TapaMeTpoB 000pyI0BaHUS:
—  KOJIMYECTBO TOYEK KOHTPOJs: 10 10 TEIC. y3II0B;

—  KOJMYECTBO MapaMeTpoOB Ha OJHY TOUKY: 70 19;

— yacToTa cbopa nHpopMaIuu: 10 3 CeKyH,
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Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIL. . TpaHUYHBIE YCIOBUS MO €€ IPUMEHEHUIO
TEXHOJIOTUI UHHOBAIIMOHHOTO Pa3BUTHS
4.PacnipenienieHHbIH KypHaJl YCTaHOBJICHHBIX NapaMeTPOB 000pYA0BaHUS —  BO3MOKHOCTB pasTpaHUYEHHs A0CTYIA K HHGOPMAIINY;
TexHomorus IMO3BOJSET BECTH JKypHaJl YCTAaHOBJICHHBIX IapaMETpOB. HpI/I 9TOM BHCCTU — BO3MO>KHOCTb IIOATBEPAUTH JOCTOBEPHOCTH COXpaHeHHOﬁ I/IH(l)OpMaHI/II/I.
M3MEHEHHSI MOXKHO TOJIBKO IIPHU aBTOPH3AaLMH C IOMOIIBIO cepTHU]HKaTa, C BO3MOXKHOCTHIO BHECTH
MPaBUJIa O KOJUYECTBE OJIHOBPEMEHHO MOATBEPKJAOIIUX 3TO U3MEHEHUE MoJIb30BaTeNne. JIJis 3alUThl
0T OECKOHTPOJIFHOTO (HECAaHKIMOHMPOBAHHOTO) M3MEHEHHs IapaMeTpoB 00OpyIoBaHUs (HAIpHUMep,
YCTaBOK pEJICHHON 3alUThI) [eJIecO00pa3HO MPUMEHUTH PACIpeeNIeHHBIH KYpHaAJ YCTaHOBJIEHHBIX
apaMeTpoB U (PaKTOB X N3MEHEHHH.
IIOT nmenwutcs HA TPHU YPOBHS:
— TloneBoit ypoBeHb, comepKamuii JaTIHKH, H3MEPUTETHHOE 000pyIOBaHHE H
. . . . np. KirroueBeiM TpeOoBaHMEM SIBISETCSI BOSMOXXHOCTH aBTOHOMHOM PaOOThI (ALt
[pombinuiennslii nHTEepHET (Bewei), Industrial Internet of Things (IIoT) - xoHuenuus P P P (
. . | dacTtu mpuOOpPOB, TA€ OTCYTCTBYIOT HCTOYHUKH MTUTAHHUSA COOCTBEHHBIX HYX).
noctpoernss UTT-unppacTpyKTypsl, noapasyMeBarolias MoJKII0YeHHE K eIHHOH HWHPOPMAIMOHHON
—  VYpoBeHs arperanun — coBOKynHOCTH IIOT-xaboB, Kak MPOMEXyTOYHOTO
CETH Pa3INYHOr0 000PYIOBaHUS, JATINKOB, CEHCOPOB, a TAK)KE MHTETPALHIO JAHHBIX JJIEMEHTOB MEKAY . .
coBoit 3B€Ha MEX1Y HENOCPEICTBEHHO NaTYMKaMH M WHTErpallMoHHOH ruiaTdopmoi,
' . . obecrieuynBaOIMX WHPOPMALMOHHOE B3aUMOAEHCTBUE MEXAY CUETUYUKAMU H
OcHosHoii 3amaueit [IoT sBngeTcs cO0p AaHHBIX C IEPBUYHOTO 0OOPYAOBAHUS IHEPTOOOBEKTOB - . .
. . N MPUKJIAIHBIM YPOBHEM C OJJHOBPEMEHHOH MUHMMAaJIbHON 00pabOTKOW JaHHBIX B
JUIS TeTield MPeANKATHBHON aHAIWTHKH, HMPOTHO3MPOBAHMS TEXHOJOTHYECKHX HAPYIICHUI C LENbI0 AMKAX KOHILE IOT
. MKaxX KOHIICTILIUU .
47 CKBOSHBIC TEXHOTOMIH T DOMBILUICHHLLH HHTEDHET cHIDKeHHs  ypoBHS  aBapuitHoctm  (SAIFI) ®  ycKopeHHS  TIpOIIECCOB  BOCCTAHOBIICHHS p I ! LI“
- WKJIJHOU BEHb  — WHasi  MHTErpallMoOHHas  IUIaThopm
p P paboTocmoco0HOCTH 000PYIOBaHUS. 5 PHKIIAZHO 6yp0 N e;(; g CrpariomHHa H6a bopma,
CwmexubiMu 3amadamu [IOT sBisercst coop, 00paboTka U XpaHCHHE JAAHHBIX M0 MAKCUMAIBHO 0 6ecnqu/IBan1uaﬂ coop, xpaHeHHg, 00pabOTKy H MPCAOCTABICHUC OOJIBIIOTO
IIMPOKOMY IEPEUHIO BTOPHYHEIX CHCTEM SHEPrOOGBEKTOB, CHCTEM YYeTa SIEKTPOIHEPIHH, C HX | O I’%Ma JIAHHBIX, TIOCTYHAIOIHX € DOJIBIIOTO TUCIA YCTPOUCTS. 5
MOCJIEYIONIMM aHAJM30M U (OPMHUpPOBaHHEM, KaK IPEAMKATHBHOW aHAIUTUKH, TaK U Pa3IMYHBIX pu - 9TOM ~ JIOIDKHBL — BBITIOJHATLCA 6cnezlyronme  TPCOOBAHI.
AHATHTHUECKHX Pa3pe3oB AS IS («kak ecTb»). MOJYJIBHOCTh MHTETPAIIMOHHON IUIaT(GOpMBI, oOecleunBaroIell pasaeicHue
. MPUKJIQTHOTO YPOBHS, YPOBHS XPAHEHHUS IaHHBIX;
KiroueBoit ocobennocthio IIOT siBisieTcss BO3MOXKHOCTH cOOpa JaHHBIX C OOJIBIIOTO YHCIIA P a Yp - YP P o ’
YCTpOUCTB - BO3MOXHOCTh  ucnois3oBanuss SQL u  NoSQL  mexanusmoB
' 00paboTKH/XpaHeHus JAHHBIX;
- BO3MOXXHOCTh TOAKIIOYEHHS  PA3IUYHBIX HMCTOYHMKOB  JAaHHBIX C
HacTpauBaeMbIMU MPaBMJIaMH OTIpoca.
— JomxHO OBITh oOOecre4eHO IUIABHOE JIBIDKEHHE C  BO3MOXKHOCTHIO
MIPEOI0JICHHS CKJIOHA BBEPX U BHU3,;
—  JOJDKHA OBITh CHCTEMa TOPMOKEHHUSI M CHCTEMa MPOTHB IPOCKAaIb3bIBAHHS
(anti - skid system);
—  BO3MOXKHOCTH aBTOMAaTHYECKH OOXOAWTH MPEISTCTBHS, IPEOJI0IeBaTh
MPENSATCTBHS, B TOM YHCIIE TIPEOA0JICBATH BOAHBIC IPEISTCTBHS B OpOI;
—  CHOCOOHOCTb BBINOJHATH ABTOMATHYECKH IMArHOCTHKY CBOMX CHCTEM H
JlaHHas TEXHOJOTHA OCHOBaHA HA MIPUMEHEHUN aBTOHOMHBIX MJIM AUCTAHIMOHHO YIIPABIISEMBIX
N OTIPEICTIATH TIOBPEKICHUE;
MOOWJIBHBIX TUIAT(OPM JUISl BBIMOJHEHUS] XapaKTepHbIX WM (THUIOBBIX) ONEpaluii Ha OO0beKTax . .
KoMmnoHeHTBl pOOOTOTEXHUKH U — obopynoBaHue 1O OOHAPY)KEHHIO HEHOPMAJIBHBIX CHUTyalMii Ha CHIIOBOM
48 CKBO3HBIE TEXHOJIOTHH ANIEKTPOIHEPI'ETUKH, B TOM YHCJIE€ OCMOTPBI/MHCIIEKTHPOBAHHE MOJACTAHIMOHHOTO OOOpYAOBAaHUS M
CCHCOpHKa MOJCTAHIIMK C TIOMOINBIO 3BYKOBBIX M ONTHYECKUX CEHCOPaxX JOJDKHO
JIDII (BKITIOYAsT CKPBITHIE KOMMYHHUKAIINH), BRIIOIHATE pa0OTH 1o HanpspkeHneM Ha JIOIT (umcTka,
pa3MelaTbcss Ha ONOPHO-NOBOPOTHBIX IIATOpMax C JBYMsI CTENEHSIMH
JMarHOCTHKa, U Ap.) U Tp.
cBoOomel (kypc, muddepent). Onruyeckoe 000pyIOBaHHE OJIKHO HMETh
yImpaBisieMble TpaHC(OKaToOphI;
—  TeJeylpaBieHUe,;
—  BO3MOXXHOCTbH yJIAJICHHOT'O MOHUTOpHHTra (JOHOBOI 0OCTaHOBKH;
— HaJuuue Ha OOpTy MIMPOKOIIOJIOCHOTO OECIPOBOAHIO KaHAJIA Iepeladu
JTAHHBIX C CEHCOPOB B IIEHTP 00padOTKN HHAOPMAIIHH.
—  HaJuuHue Ha OOPTY CHCTEMY HO3UIIMOHUPOBAHMUSL.
TexHosornn 6ecipOBOHON CBSI3M — COBOKYIHOCTh TEXHOJIOTHH, 0OECIIeUHBAIOIINX Nepenady
nH(popManuK MEXAY IBYMs 1 00Jiee TOUKAMH Ha PACCTOSIHUH, He TpeOys IPOBOIHOM CBA3M.
[IpuMeHsIOTCS CAEeayIOLUE BUIBI CBSI3U:
1. CucreMbl 6€CIPOBOAHOTO HMIMPOKOTIOJIOCHOTO nocTyna (BLLTLI). —  Jluamason ckopocTeii mepeaun manusix 0,05 - 50 KGUT/C;
2. CoToBas CBsI3b (B BUIE YCIYT ONEPaTOPOB COTOBOM CBsi3M), ceTh LTE u BhImIe. .
% o —  BeIMYHHA 3aJepXKKh 10 15 c;
3. Cuctembl >HeprodGPEeKTUBHBIX ceTeil OeCIpOBOAHON Mepenadyn MaHHBIX JAIBHEro pajryca .
. . —  Y9yBCTBUTEIBHOCTH MPHEMHHUKOB YCTPOHCTB 110 -150 nbwm;
49 CKBO3HBIE TEXHOJIOTHH Texnonormu 6ecipoBoaHO# cBsi3u | netictBus LoRaWAN.

4. CoToBas CBsI3b I YCTPOHCTB TeIeMETPpHH 1o cTanaapty NB-loT.

BecnipoBonubie pagnonnTepdetickl mpumenstores B DCK ais nepenadn HeOOMbITNX MO 00BEMY
JTAHHBIX Ha JAbHUE PACCTOSIHUSA, B MEPBYIO OUYEpeAb U Mepeadn JaHHBIX OT CHCTEM TEIEMETpPUH,
CHUCTEM y4YeTa, MOHHUTOpPHWHTa H Jp. HWH(QOPMAIMOHHBIX CHCTEM TPYII PaccpeIOTOUYCHHBIX
sHeprooosekroB (TII, peknoyzepoB W T.I.), OpraHM3allMd MEXKMAIIMHHOTO B3aUMOJIEWUCTBUS U
WHTepHeTa Beliei Ha OCHOBE CTAHJAPTOB U TEJICKOMMYHUKAITMOHHBIX CUCTEM.

—  JambHOCTH CBSA3U B rOpojie 10 3 - 5 KM;
—  JTAIBHOCTH CBSI3U HA OTKPBITON MecTHOCTH 10 40 KMm;
—  umdpposanue ['OCT P 34.12-2005 / AES 128.
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I/IHHOBaHI/IOHHaﬂ TEXHOJIOTHA B

Ne . . . TpeOoBaHuUS K MapaMeTpaM B XapaKTepUCTHKaM HMHHOBAIIHOHHOW TEXHOJIOTHH H
CPEnCTB/ yCTPOHCTB/ cucTeM/ COCTaBe HANPABIICHHAS OmnmcaHue TeXHOJIOTHA ¥ HHHOBAIIMOHHBIX PEIICHUH
ILIIL . TPaHUYHBIE YCIOBUS IO €€ MPUMEHEHUIO
TEXHOJIOTUI MHHOBAIIMOHHOTO Pa3BUTHS
TexXHOIIOTHH JTOTIOTHEHHO! PEeabHOCTH - 3TO COBOKYNHOCTH ayAMOBH3YaJIbHBIX TEXHOJOTHH,
00ecreynBaONIMX JIOTIOTHEHHUE TTOJIsI BOCIIPUATHS YEJIOBEKa JTONOJIHUTEIBHBIMH CBEJCHUSIMU C IO
YIY4IIeHUS] BOCIPUATHS HHHOPMALIUH.
TexHONOTMH BUPTYalIbHOH PEANTBHOCTH - 3TO COBOKYITHOCTh TEXHOJIOTMH, 00ECHEeYMBAIOIINX
CO3[JaHUE ayIHOBU3YaIbHOI'O HMCKYCCTBEHHOTO MHpa, BOCIPHHHUMAaEeMOTO YEJIOBEKOM MOCPEICTBOM
—  Jlns MOOMJIBHBIX /HOCHMBIX KOMIUIEKCOB INPEIBSBISAIOTCS TPEOOBAHUS IO
TEXHOJIOTUUECKHUX CPEICTB. o
. N . BJaro-, TbIIC3AMININEHHOCTH, 3JIEKTPOMArHUTHOM COBMECTHMOCTH, BHOpO-,
OO1mee U1 TEXHOJIOTUH, BUPTYAIbHOM 1 TOMOTHEHHON pealbHOCTEH:
YIapONpPOYHOCTH, IO3BOJIIOIIME  HCIIONB30BaThb MX IIPU  BBHINOJHEHUH
1. BusyansHoe pacmuperne 001acTi BUIUMOCTH C pa3MEIIEHHEM JOIIOTHNUTEIBHBIX IIAPaMETPOB .
TEXHOJIOTUUECKHX OTIEPAIIHIA;
. 000pynoBaHUsI / TPOBOJUMBIX PabOT, NOMOJHEHHOE 3BYKOBBIM COIIPOBOXKICHHEM TaKHX PabOT MIIN . . .
TexHomornn  BUPTYyadbHOH | M —  TPOrpaMMHBI WM NPOTPAMMHO-ANNAPATHBIA KOMIUIEKC, PEaU3yOMNI
50 CKBO3HBIE TEXHOJIOTHH nHpOpMAaLHEH 0 COCTOSTHUN 000PYIOBAHMS.

JIOTIOJTHEHHOM pealbHOCTEN

2. BuzyansHOe pacmmpeHue 00JacTH BHIUMOCTH IHCIIETYEPCKOTO TEpCOHala WIH IepCOHAa,
BBIMOJTHSIONICTO (DYHKIMKM OW3HEC-aHAIUTUKH, 0€3 HEOOXOIMMOCTH pa3BEPTHIBAHUSA TPOMO3IKUX
CHUCTEM KOJUIEKTUBHOTO OTOOpasKeHUSI.

TexHoONMOTHH BUPTYaIbHON PEaTbHOCTH MPUMEHSIOTCS UL MOJCIHPOBAHUS HOBBIX OOBEKTOB/
noMelieHuii / obopynoBanus (BUPTyaIbHOE anmpoOHPOBAHUC PE3yIbTATOB CTPOMTEIILCTBA, U3yUCHHE
BO3MOXXHOCTEH MOCIeNyIOIIeN SKCIUTyaTalluu | T.11.).

TexHOJIoTHH MPUMEHSIOTCSI B YaCTH TEXHOJOTHUECKHUX MPOIIECCOB: TPEHAKEPHI JUCTIETYEPCKOTO
U OINEPATHBHOTO IEpPCOHala, MPEIOCTaBICHUE ONEPATHBHOW WHPOPMALNH PEMOHTHOMY HEPCOHAITY H
T.J.

BBIYHCIUTENBHBIC 33a0auH, JOJDKEH AOMYyCKaTh pasBepTeiBaHHe On-premise (Ha
COOCTBCHHBIX BBIYHMCIIUTEIBHBIX MOIITHOCTSIX OOBEKTA);

—  monnepxka texHonoruii [IoT, 06mauHbIX CEPBUCOB;

—  uHnterpauus ¢ ERP—cucremamu (CYIIA) 1 UCTOYHMKAMM aHAJIUTHYECKUX
JTAaHHBIX.
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