HABUIATOP OUCHETHEPA

«HenpepblBHAA aAanTUBHAA ONTUMU3ALUMA
NOTEepPb INEKTPO3HEepPrmm B
pacnpeaenutTeNibHbiX CeTAX»

OO0 «CUCTEN»



COAOEPHAHUE

BeBepeHue B HaBuraTtop

Ha3HauyeHuUe

TepmunH «Hasuratop»

[NpeanocblIKM peasindyemocTu

PacwunpeHune TpaguumMoHHOro pyHKLMOHANA, UHTErpaumus
[paHMUa N ob6bem ceTu

HoBble pelueHuns

PeXXnmbl

PekomeHaaumnu

[lepeyeHb pekomeHaaLUmnm

PeXXMMHbIN TpeHaxKep



COAOEPHAHUE

PeKomeHaaunu no oNnTMMmmn3saumnm NoTepb 31eKTPO3IHEePrnu
* OnncaHue 3a4a4u

e Kputepumn n orpaHn4YeHms

e Cxema onNnTMmm3saumu

e [lekomno3nuyua 3agaumu

* CTpYKTYypa anropmtma

e ANTOPUTM ONTUMM3ALUUN MecTa aeneHna netam (6aok 1)

e Anroputm ontumm3saumm cetu (610K 2)

e ONTUMM3aLUMNA MAPLLUPYTOB ABUKEHUSA MOBUAbHbBIX bpuraa
e OpraHun3auUMOHHbIE BONPOCHI

* 3aK/o4veHue



HASHAYEHWUE HABUTATOPA

ABTOMaTU4YECKasa Bblgaya peKomeHgaunm no aganTMBHomy
ONTUMaNIbHOMY ynpasneHuto pexxmumom PIC B Temne npouecca:

* B C/ly4ae aBapuu, MHUUAEHTA, TEXHO/IOTMYECKOTO HapyLUEHUS,
HaBuratop pekomeHayeT Hanbonee oNTUMa/IbHbIN Nepexon, K
HOPMaJIbHOMY PEXUMY.

* B HOPMasbHOM pexume HaBuratop HenpepbIBHO onpeaenser
BO3MOXHOCTM ONTUMMU3ALNN NOTEPb INEKTPOIHEPIUU N BblaaeT
COOTBETCTBYIOLLME PpEeKoOMeHAaLUN.

HaBurauma no 3anpocam onepatopa «KaK BbIMOJAHUTb» NPOCTbIE
noBceAHeBHble onepauunn: BbiBoa/BBo 060pyJ0BaHUSA; BbINOJIHEHUE
TpaH3UTOB; onpegeneHne mect O33; ...



TEPMWH «HABUATATOP»

TepmuH “HaBuratop” 60nee TOYHO OTPaXKaAET BbINOJIHAEMbIE GYHKLUU
Hexenm TepmuH “CoBeTymnk”.

[Nncnetyep nonb3yetca HaBuratopom gmcnertyepa, TakKe, Kak
BOAUTENb NONb3YyeTCA aBTOMOOUAbHbIM HaBUTraTOPOM. TONIbKO BMECTO
NOPOMKHOMo MapLlpyTa AUCNETYEP NOAYHYAET PEXUMHbINA MapLLPYT.

KaK TO/IbKO 3HAYUTE/IbHO U3MEHAIOTCA HarpPy3Ku, reHepaums,
TOMONOrMA CETU, NOABNAIOTCA TEXHONOTMYECKNE HAPYLLUEHUA,
NPOUCXOAAT MHUMAEHTbI, aBapuu 1 T.N., HaBuratop meHseT mapupyT
ABUMKEHUA «MNO pPeEXMMaM» TaKKe, KaK aBTOMODOUAbHbINA HaBUraTop
M3MEHAET MapLLPYT ABMKEHMS NO AOPOram, eciu aBTomobunb
cbnBaeTcAa c NnepBOHAY4YaIbHOro MapLlpyTa.



NPEONOCBINTKU PEAJTUSYEMOCTW

[oTOBas pa3paboTKa YCTOMUYMBLIX YNCAEHHbIX METOA0B U ANATOPUTMOB
ANCKPeTHOM (KOMBUMHATOPHOWM) ONTUMM3ALUNN SINEKTPUYECKOWN CeTH
HAay4YHOM WKONbI Kadeapbl DNeKTposaHepreTnyeckmx cnctem Mau
aKageMunKa TeXHU4YecKnx Hayk ®okuHa H0.A.

Hannuymne ncxoaHbix AaHHbIX B HEOOXOAMMOM KONNYECTBE U C
TpebyembiM KayecTBOM, B Temne npouecca. LM n Pl y»ke cenyac
Habntoaaemsbl, a no Tl umeroTcs 3amepbl AN NOJIy4acoBble AaHHble U3
ANUC Y.

[MonHoe obecnevyeHne HabnrwaaemMocTn pacnpeaenTeNbHON CeTH
nnaHupyetca Mporpammon unpposomn TpaHchopmaumn.



PACLUMPEHUE TPAONLUNOHHOIO
OYHKUMOHAA, UHTETPALUNA

HaBuraTop - 3TO MHTEN/IeKTya/ibHOe pacliupeHue n yrnybneHume
byHKUMOHana nHterpuposaHHon SCADA/EMS/DMS/OMS.

«PacwmpeHne» pyHkunoHana SCADA/EMS/DMS/OMS — 310 BKAtOYEHUE
MO aBTOMaTU4YECKOro aHanmsa cutyaumnm n NO aBTomaTUYECKOU
reHepauum peKomeHaaumum rno «BbIXoay» U3 CUTyauunmn.

«YrnybneHue» ¢pyHKkumoHana EMS/DMS — ato BkatoyeHue MO
KOMBUHATOPHOM ONTUMM3ALMU PEXMMOB/TONONOIUIN CETM.

Hasuratop nHterpupyetca ¢ apyrumm MK (ERP, AMNC Y3, ...), umeeT
nmnopT un akcnopt CIM moaenun, npodunab KOTOPOM NOCTPOEH C
ncnonb3losaHnem UML-panna 16 sepcnn M3K 61970 n 12 Bepcun MIK

61968.



[PAHULA N OBbbEM CETI

HaBuratop HacTpoeH Ha paboTy B rpaHunuax pagmnanoHoun cetn 0,4-35 KB:

e Cetb 0,4 — 35 KB coctaBnset bonee 90% aKTMBOB BCEUN CETU
pacnpeaenmtenbHOM KOMNAaHUU, U

e cetb 110-220 kKB HaxoaunTca B BeaeHnn AO «CO E3C».

Cetb 110-220 KB mogenunpyetca, Bkatoyana peryamposaHune PI1H
TpaHCHOPMATOPOB U APYrMUX YCTPOMUCTB YNPaBAEHUSA PEAKTUBHOM
MOLLHOCTK Ha U[T.

O6bem cetn gna PIC—1 000 T, ana PCK — 25 000 TI1.



HOBU3HA PELLEHUA

[epexon OT py4HOro aHaan3a cUTyaLumn/cocTosiHMS, PYYHOTO 3anycKa
PACYETHbIX NPUNOKEHNIN K aBTOMATUYECKUM aHaIMU3Y U 3anycCKy.

ABTOMaTU4YECKUN BblObOp nakeTos 10, aBTOMaTMYECKasa PacCTaHOBKA
uenen n npuoputetos B 1O B 3aBUCMMOCTM OT peXMUMaA, B KOHKPETHbIN
MOMEHT BPEeMEHM.

ABTOMaTU4YeCcKas AMHaMMyecKasa AeKOMNO3ULMA 334341 U CeTH.

Mcnonb3oBaHME YNCAEHHbIX METOA0B, NO3BOIAIOLMNX CUCTEMHO U
ObICTPO HAaXoAUTb pekomeHaaUnKn, 61n3KMe K robanbHOMY ONTUMYMY
Leneson GyHKUMM ANna ntoboi Tononornm/pexkuma.

BKntoueHmnmn Bo BCe peKomeHaaumnum onTMMmmn3aumm ABnKeHUs
MOOUNbHbIX Bpuraa,.



PEXKUMDbI

Knaccudpukauma, TepMMHONOMNA N ONpeaeneHmns pexMmoB
cootBeTcTBYtOT CTO 59012820.29.240.007-2008 “lMpaBuna
npeaoTBpaLLEeHNEe PA3BUTUA U TIMKBUAALUN HAPYLLEHNUA HOPMAIbHOIO
pPEXKMMA N1EKTPUYECKOM YacTu aHeprocmuctem” AO “CO ESC”.

Pexxum — 3170 eAnHbIN Npouecc Nnpeobpa3oBaHuA, nepegayn u
noTpebNeHns 3IeKTPUYECKON IHEepPrmm B pacnpeaenmntenbHOm CeTu,
BK/1tOYas COCTOAHME OOBEKTOB. MIHaue peXXnm - 3TO COBOKYMHOCTb
napameTpoB perkMma, TOMoJIOrMM CETU, CXEM COeAMHEHNA OO BEKTOB.

OCHOBHble pexkMMbl paboTbl pacnpesennuTesibHON SNEKTPUYECKOM CeTH:
* HOPMA/1bHbIW,
e aBapUHbI/NOCNeaBapUNHbIN,

* BbIHYXXAEHHbIW.



PEKOMEHOALNU

HaBuratop BblgaeT pekoMmeHaaLUnm no nepesoay pexmma ns bonee
TAXKE/I0r0 B MEHee TAXKEe/blK, U Jasiee B HOPMaabHbIM, @ A8 HOPMANbHOIO
peXnma no nepesoay 13 pexknma c 60ablWKMMM NOTEPAMM INEKTPOIHEPTUN
B PEKMM C MEHbLUMMU NOTEPAMM.

Karkpasa pekomeHaauma npeacraBaser cobom HECKOIbKO nepemeLleHnin
MEeCT AeNeHuns CeTn, ynpasasatoLLme Bo34enUCTBUA - NepPeKNtoHeHmna
KOMMYTaUMOHHbIX annapatos Ha W[, P, TI1.

[Mpu 3TOM ANA KaXKA0ro TONOCOCTOAHUSA YYUTbIBAIOTCA YCTAHOB/IEHHbIE
BPEMEHa HAaXOXKAEeHUNA KaTeropmm notpebutenemn 6e3 nutaHums,
pa3pelleHHble BpeMeHa HaXOXAeHMNA TEXHUYECKUX MapaMeTpoB pexXmma v
obopyaoBaHuA, BbIXOAALWMX 33 AONYCTUMbIE Npeaennbl, Bpems
nepemeLlleHmna bpurag mexay obvektamm, Bpemsa paboTbl bpuraa Ha
obbeKTax, Apyrme orpaHUYeHuns, ycnoBsma paboTbl CeTu.



MO PEKOMEHOALIMAM HABUTATOPA
BbINONHAKOTCA:

OnpepeneHne, N30MpPoBaHUE NoBpPeXAeHHOro obopyaoBaHusA
BoccTtaHOBNEHUE HENOBPEXKAEHHOW YacTu CeTn
BoccTtaHOBAEHUE NUTAHUA NoTpebuTenei

YcTpaHeHue neperpysok Ha IMHUAX U TpaHchopmaTopax
BocctaHOBNEHWE ceTU B HOpMaibHOe/noaBapuitHOe CoCToAHME
OnTUMMU3aLMA, BBOA HAaNPAXKEHUIM B 4ONYCTUMYIO 061acCTb

OnTummn3auma aBuXeHua bpurag,

A TaKXe nogaeprkKa onpeaeneHmsa 3amMblKaHMA Ha 3eMNt0, MOAE/IMPOBaHNA
«4YTO, eCNN», KTPAH3UTa», NepeBoaa Harpyskuy, ...



PEXXMMHbIN TPEHAXEP

HaBuraTop BK/IIOYEH B PEXMMHbIN TPEHAXKEP AMcneTyepa.

Hasuratop nomoraet 6bICTPO U Ka4yeCcTBEHHO 0by4YaTb AUCNEeTYeposB
Ha4eXHO U ONTUMANbHO YNPaBNATb CETbIO, @ TaKXe rPamoTHO
N0/Ib30BaTbCA HaBUratopom.

TpeHarkep No3BoAAeT HaAEXKHO M ONTUMaIbHO NJ1IaHMPOBaTb pPaboTy
pacnpeaenuTenbHOM CETU Ha CYTKKN 1 bonee Bnepea.



OnuncaHue 3aa0a4n

PaguanbHana ceTb obpasyeTcs/nogaepKMBaeTca ¢ NOMoLbio mecT aeneHua (M) nnum paspbisa
CETU KOMMYTALUMOHHbIMKM annapatamu (KA) Ha LM, P, T, Ecan KA BKAtounTb, TO 0bpasyeTca
NeTNs UAKW KONbLUO 3aMblKaHUA meXay ueHTpamm nutandua (LLM) nam cekumamm wunH ogHoro LI
WX €ro BbIKNOYATENAMM Ha Pa3HbIX duaepax. B HopmanbHOM cxeme NpeacTaBAEHbl MECTa
HOPMaJIbHOIO AeNEHUNA CETU, B PEXUMHON — PEXUMHOIO, B ONTUMA/IbHOU —ONTUMAJIbHOTO.

3afava - nepeHectn M/l ceTu TakK, YToHblI CyMmMapHbie NoTepu 3/3 B ceTU 6bIM MUHUMA/bHBI. Mpu
nepeHoce MecT AeNeHNN HaeXKHOCTb MUTAaHMA NOTPebuTenen He CHUXKAETCA.

OI'ITVIMM3aLI,VIF| BbINO/THAETCA MHTErNrNPa/ZibHO ANA CYTOK, BHYTPU CYTOK - HAa MHOXeECTBE OTAE/IbHbIX
UHTEPBA/10B BPEMEHMN. OTcuer UHTEepBaAJia BpeMeHUN Ha4YNHAETCA NOC/1e 3aBeEPLUEHNA NepeHOCA
OoAHOIo Unu rpynnol M ana oCcTuKeHus Terywero MMHNMMyMa NoTepb 3/3.

[lna NNaHMPOBaHUA PeXKMMa CeTU M TOMOIOTUKM Ha CYTKM Brepe, B HaBuratope ncnosb3yercs
MPOrHO3 Harpy3Kku 1 reHepaumu, NaaHbl MO PEMOHTaM.

PekomeHOauUMKM NPeaCcTaBAAIOTCA HA CXEME CETU C YKa3aHMEM ONTMMAJIbHbIX MapLUPYTOB
ABUXKeHua bpuraa, AeTanmsmpyoTca B gmanorax v tabamuax. U3 mHoOXKecTBa pekomeHaaunm
BbIBOAUTCA He bonee 3-x.



KPUTEPUN U OTPAHNYEHWNA

OCHOBHOWM KpUTEpU LeneBo PyHKUMM — MUHUMYM NoTepb 3/3. B KayecTse
ONONIHUTENbHbIX KpuTepmes Lenesoi pyHKUMn/orpaHMyeHnin onTMmmnsaumm
BBOAATCA: pacxon pecypca KA, pacxog Tonamea u pecypca asBtomobuneun bpuraa,
BPEMSA BbINONHEHMNA peKOMeHAAUNN.

OrpaHUYeHUe No HaJEKHOCTU - KOHEYHOE U KaXKA0€e NPOMEKYTOYHOEe
TOMO/IOFMYECKOE COCTOAHME CETU B PEKOMEHAALMM COOTBETCTBYEeT TpeboBaHuUto MY K
HaJEeKHOCTU NUTaHMA NOTPebUTENEN NO KATETOPUAM;

OrpaHnyeHmne No NapameTpam PEXKMMOB: TOKU B IMHUAX, TPAHCHOPMATOPaX AONKHDbI
OCTaBaTbCA B nNpeaenax A40NyCTUMbIX 3HAYEHUIN, KOTOPbIE ONpeaenatoTCs
ANHAMUYECKN, HENPEPDLIBHO B cOOTBETCTBUM C [1YI, cTaHAQpTaMK CeTEBbLIX KOMMAaHUMN
n gpyron HTA; Hanpa>keHne Ha wmnHax HH n CH aonxHo cooTtBetctBoBaTb [OCT P
54149-2010; TOKM KOPOTKOro 3aMblKaHMNA He AO0/IXKHbI NPEeBbIWATb A40NYCTUMbIX
3HAYEHUN A1 KOMMYTALUMOHHOIo, TIMHENHOTO U TPAHCHOPMATOPHOro obopyaoBaHuUA.
YyBCTBUTE/IbHOCTb 3aLLMUT KaK NPaBMAO NPOBEPKU He TpebyerT .



CXEMA ONTUMU3ALNIN

CHa4yana naaHMpyeTca oNnTMMM3aLUMs Ha CYTKU Bnepea, a No HacTyNnAeHUIo
HOBbIX CYTOK, NP1 U3SMEHEHMW YC/IOBMIA MO OTHOLLEHMIO K MN1AHOBLIM,
NPOU3BOAMTCA KOPPEKTUPOBKA NaaHa.

Ha cyTKu Bnepea onTMMmM3aumna BbIMOJIHAETCA B COOTBETCTBUM C
MPOrHO30M HarpysKku/reHepaumnm (Ha Kaxkapblit 4ac nnm 30 MUHYT),
TONO/I0rMEn, COCTaBOM 060pya0BaHUA NO NJIAHY PEMOHTOB, HAJIMYNEM
bpuraa.,.

B Temne TeKyLlero npouecca npeaBapuTenbHbl NaaH ONTUMMU3aLUN
noTepb 3/35 KOPPEKTUPYETCA, C/IN Harpy3ku/reHepaumnsa, orpaHMYeHums
napameTpoB peXnma U Tononormsa cetm byayt oT/In4aTbCA OT NJIaHOBbIX.
COOTBETCTBEHHO NJaH ONTUMMU3ALMM NOTEPL Ha OCTaBLUEECA BPEMSA
TEeKYLLMX CYTOK popmmpyeTca B Temne npoLiecca.



AEKOMNO3NUNA SAOAHI

AHannsnpyemas ceTb COKpallaeTcs A0 30Hbl OTBETCTBEHHOCTU

ancnetyepa, 30HbI AENCTBUA bpuraa, CyLLEeCcTBYOLLEN AOPOHKHOM
MHPPACTPYKTYPbI B 3TUX 30HAX.

OnTummnsauyma moXKet BbliNnoAHATLCA Ana P2C unm yyactka PIC c 3axBaTtom
4acTu coceaHEN ceTu.

Ha ware onTmmm3aumm Mcnosib3yeTcad MUKpomogdesib cetn — OAHa NeTnA

rpada, obpaszoBaHHas M/l u ABYMA MHUMAEHTHbIMU €MY, CMEXKHbIMMU
nepeBbaAMMU.



CTpyKTypa anAroputma

ANropuTm onTMMm3aumumn peanmlyeTtca B Buae AByX GYHKLMOHAJIbHbIX
610KOB.

[MepBbi 610K 0becneymBaeT HanpaBAeHHbIN Nepebop netensb rpada no
MWUHUMYMY NOTEPb aKTUBHOM MOLLHOCTU BO BCeUn ceTu. B obuem cnyyae
KPOHa BETB/AEHMA AepeBa BAPMAHTOB BK/IFOYAET HECKO/IbKO AECATKOB
BETBEW, YTO NO3BO/IAET HANTU NPAKTUYECKM MobanbHbiM oNnTUMym. Ecam
KPOHOM BETB/IEHUA ABNAETCA OJHa BETBb - NO/y4aeM SIOKaNbHbIN
MUHUMYM.

Bropoi 610K obecneymBaeT HaxoKaeHne ONTMMANbHOrO MeCcTa AeNeHUs
B netne rpada (MMKpPOCETM) NO MUHUMYMY NMOTEPb aKTUBHOM MOLLIHOCTMW.

[MepBbi 610K, BeAA NOUCK peLleHna BO BCEN CETU, MHOTOKPATHO
3anycKkaeTt BTopoun 610K.



Anroputm ontumusaumm M/ netnm (610K 2)

Ctpoutca netna ns tekywero M v MHUMAEGHTHbIX eMy AepeBbeB A0 WwuH L.

Mpounssoauntca popmmpoBaHue nuckombix M/l B netne gna onpegeneHmsa
onTumanbHoro M/l, npu pa3pbiBe KOTOPOro ¢ nomoLllbto ero KA B netne
ANOCTUraeTca MUHUMYM CyMMapHbIX noTepb. M1, KOMMYyTauMOHHbIMM
annapaTtamu, KOTOPbIX 3anpeLleHo ynpaBaAaTb N0 TEXHO/IOTUYECKMM NNn
MHbIM MPUYNHAM, B CMMCOK He BKIKOYAIOTCA.

Onpepgenenune ontumanbHoro M/l netan BO3MOXKHO BbINO/HATb
HEeCKONbKMMU cnocobamu:

1. HaxoauTca HanpaBaeHue nepemeweHna M/ no netne oT TeKYLLEro u
NPOM3BOAMTCA MOLLIAaroBoe NepemeLleHue Ao Wwara, Ha KOTOPoMm
CHUXXEeHMe NoTepb 3aKaH4YMBaeTCA.

2. onpeaensaeTca pexXum netin, No KOTOPoMy onpeaensieTca ToOUKa
noTokopasaena (aKTUBHOM MOLLIHOCTMW).
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Anropntm ontummsaumm cetu (bnok 1)

Ontummn3sauma scen cetn PIC npomnssBoanUTCcA HanNnpPaBJAEHHOM ONTUMMN3ALNEN
ANHAMUYECKU onpeaensiemMmblx onTumanbHbix M/ netens.

na onpepeneHmna rnobanbHOro MMHMMYMa NOTEPb 3/3 Mbl peKoMeHayem
MCMNO/1Ib30BaTb METO/, BETBEN U FPAHUL.

ECan BO3MOXHO OrpaHUYnNTbCA NOKaNbHbIM MUHUMYMOM, TO UCMNOJIb3yemM
MEeTOo/, « CKOpeuLero cnycka» no aHasiormm ¢ MeToa0M NOKOOPANHATHOro
CNYCKa, NPUMEHAEMOro Ana oNTUMMM3aumnMm PyHKLUNU MHOTUX NEPEMEHHDbIX,
Koraa B Kayectse GyHKUMN BepyTca neTnm, a «CNyCKoOm» aABASETCA
nepemeweHne M/l Nno HUM B HanpaBaeHUN CHUXKeHUA NoTepb. Ha Kaxkaom
Ware onpeaenaeTca Beayllan netna («<koopamHaTtay), garowas ceommm M/,
MaKCUMYM CHUXKEHUA NoTepb cpeamn Bcex netenn. Ecnuv B Beaywen netne
6paTb cpa3y MaKCMMaAIbHOE CHUXKEHUE NOTEPDb, TO METO4, ONTUMM3ALUN NO
TOWM e aHa/I0TUKM NOXoXK Ha meToa «KoLwwmn».,
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ONTMMM3ALUA MAPLLPYTOB ABUMKEHWUA
MobunnbHbIX Bprraa

PekomeHgaunmM N0 MMHUMM3ALUMKM NOTEPb 3/3 NpeacTaBAsloTCA Ha
CXEME CETU C YKa3aHMEM ONTUMAJIbHbIX MApPLLPYTOB ABUXKEHMA bpuras,

ANA NPOU3BOACTBA TPEbyeMbIX NePeKNOYEHUN.

1 s ¥,




3aKn4yeHue

Pa3paboTaHbl meToAabl, a/ITOPUTMbI U NPOrpamMmmHoe obecneyeHume
afJanTUBHOM AMHAMMNYECKON ONTUMM3ALMM NOTEPDL 3/3 Pa3OMKHYTOM
pacnpeaennTtenbHOn ceTu.

[MporpammHoe NpuUNoKeHUe BKAOYEHO B MPOrpaMMHbIA KOMMNIEKC
«HaBuraTop ancnertyepa pacnpeaennutenbHOM 31IeKTPUYECKON CeTn»,
npeanaralownuin pekomeHaaumm no onTMMm3aLmm notTepb
3NEKTPO3HEPrMKn, HaxoaALWENCA B HOPMaAIbHOM peXMME, B TeMmne
npouecca ANns ceTn Ntoboro pasmepa 1 CI0KHOCTH.



ENATO4APUM 3A BHUMAHUE!

C cucTEn



	навигатор диспетчера� �«Непрерывная адаптивная оптимизация потерь электроэнергии в распределительных сетях»�
	Содержание�
	Содержание�
	Назначение навигатора�
	Термин «навигатор»�
	Предпосылки реализуемости
	Расширение традиционного функционала, Интеграция�
	Граница и объем сети�
	Новизна решения�
	РЕЖИМЫ�
	РЕКОМЕНДАЦИИ�
	ПО РЕКОМЕНДАЦИЯМ НАВИГАТОРА ВЫПОЛНЯЮТСЯ:�
	РЕЖИМНЫЙ ТРЕНАЖЕР�
	Описание задачи�
	КРИТЕРИИ И ОГРАНИЧЕНИЯ�
	СХЕМА ОПТИМИЗАЦИИ�
	ДЕКОМПОЗИЦИЯ ЗАДАЧИ�
	Структура алгоритма�
	Алгоритм оптимизации МД петли (блок 2)�
	Слайд номер 20
	Алгоритм оптимизации сети (блок 1)�
	Слайд номер 22
	Оптимизация маршрутов движения мобильных бригад�
	Заключение�
	Благодарим за внимание!�

