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PA3PABOTKA METOJIUKHU INIAHUPOBAHUA MEPOIIPUSATUM
IO MOAEPHU3ALIUU, KAITUTAJIBHOMY PEMOHTY U PEKOHCTPYKIIUHU
OBBEKTOB CETHU I'A3OPACIIPEJIEJIEHUSA

Annomayusn. Ocpanuuennocms 2azopacnpederumenvhvix opeanuzayuti (I'PO) 6 oenesicrvlx pecypcax,
KOMOpble 803MONCHO HANPABISMb HA NOCTHOSAHHYIO MOOEPHU3AYUIO U NO00epIIcanue 0O0beKmos cemeli 2a30-
pacnpeodeieHusi 8 COCMosAHUU, 0becneyusaroujem HeooXoouMblil YyposeHb He30nacHoCmu, mpedyem peuleHs
ONMUMU3AYUOHHOU 3a0ayu. B c6010 ouepedv 3a0aua onmumuzayuu 3ampavusaemvix pecypcos Ha npogeoenue
COOMBEMCMEYIOWUX MEPONpUsMuULL mpebyem 6v100pa Kpumepues, OMHOCUMETbHO KOMOpuIX 6yoem onpede-
JISIMbCSL Yelb NPOoGeOeHUst MEPORPUAMULL U OYESHUBAMBCSL ee OOCMUNCEHUE NOCPEOCTNEOM OAHHbIX MePORPUs-
mutl. [lposeden ananuz cmamucmuku npoucuiecmsauil Ha obvexmax cemetl eazopacnpeoenenus AO «I aznpom
eazopacnpedenerue Kuposy 3a 20162021 2o0a. [Ipednosicena memoouxa nianuposanus pabom no mooep-
HU3AYUY, KANUMATbHOMY PEMOHMY U PEKOHCIMPYKYUU 00EeKMO8 Cemu 2a30pacnpedeietus ¢ y4emom nokasa-
menst 6e30NACHOCIU, OCHOBAHHO20 HA GeIUYUHE NAPAMEMPA NOMOKA OMKA308 OJisl PA3IUYHBIX UO0S/MUNOE
00beKmMOo8 U Ux paxmuieckoeo mexHu4ecko2o cocmosnus. Boinonnen coop mpedyemvix ucXoOHvlx OAHHBIX O
Gaxkmuueckux 3HAUeHUAX UCKOMO20 noKazames Oe30NaCHOCU 3a ONpedeNeHHbLIL Nepuoo U 8ulpaboman me-
xanusm ynpasnenust 3ampamamu I’ PO 0ns obecneuenuss mpebyemozo yposHs be30nachocmu cemell 2a30pac-
npedenenus. ObecneyeHue HAOEHCHOCTU CemuU 2a30pacnpedeienus C yiemom Gakmuyeckoeo mexHu4ecKko2o
cocmosiHus 0obvexmos cemu 2azopacnpedenenus I'PO 6 pasnou cmenenu 6yoem obecneuusamv 6e3onac-
HOCMb cemu 2a30pacnpedeneHus.

Knwouesvie cnosa: npupoonulii 2as, 6e30nacHoCmb, Cemb 2a30PACnpedesieHUs], Ha0elICHOCMb, 2a30pac-
npeoerumenvhas opeanuzayus, 6e3a8apuiiHoCmb, OMKA3.

BBenenue. Kaxnmas razopacnpenenurenbHas
OpraHu3anys Npu TPAHCIOPTUPOBKE ra3a Mo CeTsIM
razopacnpeziesieHus] B COOTBETCTBUH ¢ PerimamenTom
[1] JTOJDKHA obecrieunBaTh 0e301acHOCTh
TpaHcnopTupoBKu. IIpu 3TOM, Kak 371eMeHT Ou3Heca,
kakgas PO crpemurcd K MONYy4EHHUIO
MaKCHMaIbHOMN MpHOBLIH, COOTBETCTBEHHO,
MUHMMHU3aIMM ~ 3aTpaT. be3zomacHocTh — ceTeit
rasopacrpeaeneHus XapakTepu3yeTcs ux
0e3aBapuiHOCTRIO [2—6], KOTOpas oOecreunBacTCs
MPOBEJEHHEM  pErjJaMeHTHBIX  paboT  mpH
SKCIUTyaTallui 0OBEKTOB CEeTEeH ra3opacipeacaeHus:
ra3omnpoBoJioB (C pacrojaralolUMUCs Ha HUX
TeXHHYECKUMH  YCTPOWCTBAMH) W  ITYHKTOB
penyuupoBaHHMs ~Tra3a B COOTBETCTBHH  C
NefCcTBYIONIE HOpMAaTUBHON JOKyMEHTALUEN.

OmHOBpeMEHHO € 3THM, B  Ipolecce
KU3HEHHOTO IHKIA KaXJOro OO0BEeKTa HacTymaeT
MOMEHT, KOTJa OCYIIECTBICHHE PpErIaMEHTHBIX
paboT I COXpaHEeHHs TpeOyeMoro ypOBHSA
0e30macHOCTH  yXKe HeAocTaTodHo. Tpebyercs
MpOBEIEHNE IMOJHOLCHHOW MOJCpHHU3ALUN WU
MPOBEAEHHs KAIUTAIbHOTO PEMOHTA — 3aMEHBI MU
PEKOHCTPYKIIMH,  OOHOBIAIOIINX  pecypc M|
YMEHBIIAIOUINX PUCK IKCILTyaTauun oobekTa [7, 8].
OnmHako  JaHHBIE ~ MEPONPHSTUS  SBJISIOTCA
JIOPOTOCTOSIIIUMH, M, B YCIOBHUSAX CYIIECTBYIOIIEH
JIOXOJTHOCTH, I'PO 3aMHTEPECOBAHBI B
MUHUMAIILHOM 00heMe MPOBOAUMBIX padoT [9, 10].

B mporuBHOM ciydae pestenbHOCTs PO Oymer
yOBITOYHOM.

B HaCTOAIIEe BpeMst OTCYTCTBYET
3 PeKTUBHBI HHCTPYMEHT, mo3BoJsomuii ['PO
ONTUMABHO TUIAHUPOBATHL MPOBEACHHE paboOT 1O
MOJICPHH3AIINH, KATUTATLHOMY PEMOHTY (3aMEHE) U
PEKOHCTPYKIIMA OOBEKTOB Ta30paclpeieieHus B
ciiy4ae W30BITOYHBIX WJIM HEJOCTATOYHBIX 3aTpar,
YTO, B KOHEYHOM HTOTC, MPHUBOIUT K CHUKCHUIO
YpOBHS O€30IIaCHOCTH CETEH razopacmpeaesieHus [9,
11-14].

[Tox 6€30MaCHOCTBI0 CETH Ta30paCIpPe/ICIICHUS
OyneMm monapa3yMeBaTh OTCYTCTBHE aBapHii, IpH
KOTOPBIX MTPOUCXOJIUT pa3pylIeHHe/0TKa3 00bEKTOB
CETH Ta30paclpeeiicHus, TPUBOIAIIUX K JTHOO0OMY
yiepoy.

B nelictByronieid HOpMaTUBHOM JOKYMEHTAIIMU
OTCYTCTBYIOT  TpeOOBaHMSI K  IOKa3aTellsiM
0e30MacHOCTH IS CETEBBIX OpPraHM3ANNMN, TaK Kak
MpEeIoIaraeTcsi, 9To O€30MacCHOCTh JIOJKHA OBITh

0e3yCIIOBHOM. Onnako B OTHOIIICHUH
pactpeeIUTENEHBIX CEeTeH MOHATHE 0E30MacHOCTH
TECHO CBSI3aHO, a B ciryvae cerei

ra3opacrnpe/esieHus] TOXKAECTBEHHO, C TOHSATHEM
HagexHoctu [1, 11, 15-17]. B atoii cBsizu ciaenyer
TLIATEIBHO paccMoTpeTh CYLIECTBYIOLIHE
HOpMAaTHBHBIE  TIOKAa3aTeIH  HAJAeKHOCTH  JUIA
JHeprocHaOkaromux opranu3zamuid. [Ipum  3TOM,
JTaHHbIE MoKazaTelu ciemyer OIICHUBATh
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HEPa3pbIBHO oT nokasarenein KayecTBa
COOTBETCTBYIOIIUX YCIYT, TaK KaK CYLIECTBYOLIAs
MHUpOBas MpaKTHKa MOJpPa3syMEBAET UX COBMECTHOE
perynupoBaHue U BnusHue [4, 18-21].

Iloka3arenu HafeXHOCTU U KadecTBa YCIYT,

OKa3blBa€MBIX B  CHCTEMax  pacIpeeleHus
HEPrOPECYPCOB, paspabatbiBaroTcs u
MPUMEHAIOTCA B  IPOIECCe TOCYOapCTBEHHOTO
perynupoBaHus CyOBEKTOB €CTECTBEHHBIX
MOHOMOJIMH B cdepe  DIEKTPOIHEPIETHUKH,

TEIUIOPHEPT € TUKH, Ta30CHA0KCHU S, BOJTOCHA0KCHHS
W BOJOOTBEACHWS ©W Tip. B CcBoo odepens
rOCYJapCTBEHHOE PEryJIUpPOBAHUE ECTECTBEHHBIX

MOHOMOJIUI B Poccuiickoit depepanuu
OCYIIECTBISIETCA, B TOM 4YHCIE U IIyTeEM
YCTaHOBJICHHS TapudoB Ha yCIIyTH

COOTBETCTBYIOIINX OPTaHU3aIUH.

B mnacrosimiee Bpemss B P® mnpumeHstorcs
CIIEMYIONTHE METOIBI POopMUPOBaHUS TapU(OB:

— DKOHOMHYECKHM OOOCHOBaHHBIX PacXoJ0B
(3aTpar);

— obecrieyeHus
WHBECTUPOBAHHOTO KalUTala;

— WHJICKCAIINY;

— CpaBHECHHS aHaJIOTOB.

[Mokazarenn  HajgEeKHOCTH W KayecTBa
OKa3bIBACMBIX YCIIYT MPEIYCMOTPEHO UCIIOIB30BaTh
MPEUMYIIECTBEHHO B Cllydae MPUMEHEHHsI METOJa
oOecriedeHus]  JOXOJAHOCTH  HMHBECTUPOBAHHOTO
kanutana [9, 10 u ap.]. eticTBytomas dpeaepanpHas
HOpMaTHBHas 0a3a MO3BOJISIET ONMPEACIATh TapUQbI
Ha YCIYTH TI0 TPAHCTIOPTHUPOBKE AJIEKTPUICCKON U
TEIUIOBOHM DHEPTUM JIFOOBIM M3 YKa3aHHBIX METO/IOB.
B cdepe TpaHCTIOPTHPOBKM TPUPOJHOrO ra3a Io
ra3opacipe/ICIUTEIIEHBIM CETIM B COOTBETCTBUU C
HOPMATUBHBIMU JOKYMEHTaMHU Tapudbl
YCTaHABIIMBAIOTCS HAa  OJWH TOJl  METOJIOM
SKOHOMHUYECKH 00OCHOBAHHBIX PacXooB (3aTpaT) ¢
ydeToM Tokazareneil HagekHoctu [[Ipumkaz OCT
Poccunm ot 15.12.2009 Ne 411-3/7 «O0 yTBEpKaACHUH
MeTtomudeckux yKa3aHWd MO  PETYJIUPOBAHUIO
Tapu(oOB Ha YCIYTH MO TPAHCIOPTHUPOBKE Taza Io
ra3opachpeeTUTENbHbIM CeTM» (C M3MEHEHUSIMHU
Ha 6 nexabps 2021 rona)].

3amayeil WCCIeNOBaHUSA SBISCTCS CO3JaHUC
VHHBEPCAJbHOTO WHCTPYMEHTa, TIO3BOISIONIETO
00BEKTUBHO OIIEHUTh HEO00XOJMMOCTh u
O00BEKTUBHOCTH PEUICHHUI MO MTPOBEICHHUIO PA0OT 110
MOJCPHH3AITNH, KATUTATPHOMY PEMOHTY (3aMeHe) 1
PEKOHCTPYKIIMM OOBEKTOB Tra3opacipe/clicHus B
pamMKax  OTHENBHON  ra3opachpe/eiIUTeIILHOMI
OpraHM3aluy. YCIENIHOCTh PEHICHUs 3aJa4yd B
MEPBYIO odYepenb OyJeT 3aBHCETh OT KOPPEKTHO
BBIOpaHHOTO KpUTEpHs (uHOHMKaTopa),
OTPECTSIONIET0  HEOOXOAUMOCTh  TPOBEICHUS
COOTBETCTBYIOIIUX MEPOTIPHUITHH.

JOXOOHOCTHU

Takum oOpazoM, 1enb pabOTHI  MOXKHO
chopMmynmupoBath  clemymommM — obpazom  —
pazpaboTka  MEpONpPHATHH 1O  IOBBIIICHHIO

0e30MacHOCTH CETH Ta30paclpe/eieHus] B IIETIOM.
Kpureprem HE0OX0IUMOCTH MPOBEACHUS pabOT 1O
MOJICPHHU3AINH, KAITUTATEHOMY PEMOHTY (3aMeHe) U
PEKOHCTPYKIIMK  OOBEKTOB  Ta3opacipeicicHUs
OyIeT SBIATHCS CHW)KCHHE WM HEJOCTHKCHHE
HEKOTOPOTO TUTAHOBOTO TTOKa3aTelst 6€30MacHOCTH.

Marepunansl U Metoabl. IIpu BbIMOTHEHHH
WCCJICJIOBAHUS MTPUMECHSIJICS KOMIUICKCHBIN TOIXOI,
BKJIIOYAIONIMN Hay4YHBIM aHajgu3 CyYIIECTBYIOLINUX
npoOJieM ¥ BO3MOXHBIX PEUICHHN, CO3JaHHC
TEOPETHUIECKON U MAaTEeMaTHIECKON MOJICITH, METO IbI
TEOPETHYECKUX HCCIIEeIOBAHUN.

3HaueHMs MMoKaszaTened ypOBHs HAZEKHOCTH U
KauyeCTBa OKa3bIBAEMBIX YCIIYT IO TPAHCIIOPTHPOBKE
rasa 1o ra3opacrhpeieNTUTeNbHbIM CETAM OIpe/e-
JISIFOT B COOTBETCTBHU ¢ METOAMKOM pacyeTa MIaHo-
BBIX M ()aKTUYECKHX IMOKa3aTeNei HaIe)KHOCTH U Ka-
YeCTBa yCIYT 10 TPAHCIIOPTUPOBKE Tra3a 1o ra3opac-
MIpEJETUTENBHBIM CETSIM, YTBEepKJAeHHOU [IprKka3zom
MunuctepctBa 3Hepretuku Poccuiickoir ®enepa-
1uu oT 15 nexadps 2014 roma Ne 926.

AHaJIOTHYHO OTpacisIM TEIII0- u
JIEKTPOCHAOKEHUS MoKa3aTeNn YpOBHS
HAJIKHOCTHU U KA4eCTBA YCIYT 110 TPAHCIIOPTUPOBKE
rasa COCTOST U3 HECKOJBKHX IUIAHOBHIX H
(haKTHYECKHUX MOKa3aTelek:

—  KOJHMYECTBO u MPOAOKUTEIIEHOCTD
MPeKpaIeHnii W OTPaHUYCHUN TPAHCIIOPTUPOBKH
raza IO Ta30pacHpeCIUTSIIEHBIM —CETAM — WIH
MOKa3aTelb KOJIMYECTBA TIpeKpaIieHni
TPaHCTIOPTUPOBKH Ta3a;

— KOJHMYECTBO  HEJOIOCTABICHHOTO  rasa
Pa3IUYHBIM ~ KaTETOpUSAM  MOTpeOuTeneit B
pe3yibTare  OpeKpalieHud U OrpaHUYeHUi
TPAHCTIOPTUPOBKH Ta3a 10 ra30pacipeenTeIbHBIM
CeTSIM WA rokaszaTellb KOJIMYECTBA
HEJIOTIOCTaBICHHOTO ra3a.

YpoBeHb KauecTBa OKa3bIBAEMBIX YCIYT OIpe-
JISJISIETCSL C UCITOTb30BAaHUEM CIICIIYFOIINX ITOKa3aTe-
neu:

— obecrieyeHne JaBICHUSA B TOYKE MOJIKITIOYE-
HUS TIOTpEeOUTENEH K CeTH Tra30pacipeiesieHus B COo-
OTBETCTBUU C TEXHMYECKUMH YCJIOBHAMH Ha TIOA-
KITIOUYCHHE;

— COOTBETCTBHE (PU3MKO-XMMUYECKHUX Xapak-
TEPHUCTHK Ta3a B TOUKE MOJKIIOYCHHUS TOTpeOnTENeH
K CeTH Tra3opaclipe/ielieHns] TpeOOBaHUsIM, YCTaHOB-
JICHHBIM B HOPMATUBHO-TEXHUYCCKUX JOKYMEHTAX.

VYcnyra razopacnpeieieHus SBIsSeTCs peryiu-
pyeMoil BO MHOTHX CTpaHax, YTO INPEATOJIaraeT, B
TOM YHUCJIE, PETYTUPOBAHHE KadyecTBAa M HAJICKHO-
CTH, TIOCKOJIbKY JaHHBIN IMOKa3aTeNb BKIIOYACTCS B
TEPMHUH «Ka4eCTBOY» MPEAOCTABIAEMON yciyTh [22—
24].
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OcHoBHas yactb. HanexxHOCTh sBIsIETCS Me-
poit 00ecIeueHHOCTH Ta30M BCEX IOTPEOUTENCH
CETH Ta30pacIpe/Ie/ICHUs] U pa3NesieTCs Ha JOJTo-
CPOYHYIO MEpY — ITPOITyCKHYIO CHOCOOHOCTH CeTH (B
0001 MOMEHT BpEeMEHH BO3MOXKHOCTH TPAaHCIIOP-
THPOBATh TPpeOyeMOoe KOIMIECTBO Ta3a JUIs KaKJI0T0o
MOTPeOUTENS) U KPATKOCPOUHYIO MEpYy — OTepallu-
OHHAasl HAJIEXKHOCThH (TPOJOJDKUTEIBHOCTh Mepephl-
BOB B TPAHCIIOPTUPOBKE ra3a NpH IIAHOBBIX/HE TUIa-
HOBBIX OTKIIIOYCHHSIX AJIEMEHTOB CETH Ta3opacipe-
neneHus (TepeppiBax TPAHCHOPTUPOBKU Taza)).
OO06ecneYeHHOCTh MMOTPeOUTENeH OnpenenseTcs mo-
Ka3aTelsIMU HaJIeKHOCTH, TAKUMH KaK 4acToTa H
JUTUTEIFHOCTh TIEPEPHIBOB TPAHCTIOPTUPOBKH Ta3a.
INokazarenn HAJECKHOCTH OMPEICISIOT «CPETHIOI0
3¢ (HeKTUBHOCTH pabOThD» IKCIUTyaTallMOHHOMN opra-
HU3anuu (HanpuMmep, CPeHsisi TPOAOIKUTEIBHOCTD
nepepbIBa Ha OJTHOTO KIIMEHTa B TOJI).

B orTHomeHuun cered razopacnpeneieHus
MOKAa3aTeNib HAJCKHOCTH OYIeT TOXKIECTBEHECH
MOKa3aTeI0  0E30IaCHOCTH, IOCKOJBKY J1000e
HapymeHne  paboThl  CETH, BBI3BAHHOE  HE
JNEHCTBUSIMH TPETBUX JIMI[ WM HEIPEOI0IUMOM
CWIbI, a TEXHUYECKUM COCTOSHHEM  CETHU
razopacrpezienienss (TO €cTh TEM, Ha YTO MOXKET
okazarh BiusHEEe ['PO), MPUHOCUT HEMHHYEMBII
yiep6 [8, 13]. OcuoBnast nens ['PO — uzbexarts
BO3MOXKHOCTH BO3HUKHOBCHHUS MOT0OHBIX
CUTyalluid. YmpaBisisi TMoOKa3aTelleM HaJeKHOCTH
CeTH Ta30paclpee/icHuss B PaBHOW CTCICHH,
MPOUCXOAWT  YOpaBICHHWE  IOKa3aTeleM  e¢
0e301acHOCTH.

B coorBercTBHM ¢ TEeXHHUUECKUM PErIaMEHTOM
[1] cetn razopacnpesiesieHus J0KHBI 00eCTIeYUBaTh
0€30IacHOCTh  TPAHCIIOPTHPOBAHUS  IPHPOTHOTO
raza, KoTopas 00ecreunBaeTCsl UCIPABHOCTHIO CETH
raszopacnpezeneHus. [lapameTpsl, BAUSIONIAE HA UC-
MPaBHOCTh CETH Ta30paclpeICICHUs, U3MCHSIOTCS
W3-3a JIeTpaaiiy CBOWCTB MATEPUAIIOB, 13 KOTOPBIX
BBITIOJTHEHBI 00BEKTHI CETH Ta30pacipeaeiIcHIs, 13-
HOCA TEXHUYECKHUX YCTPONCTB U BO3ICHCTBYSI BHEIII-
HUX (aKTOpoB (IPUPOTHO-KIMMATHICCKUE H TEXHO-
TCHHBIC BO3JICHCTBUS, BAaH/IAIH3M).

HcnpaBHOE COCTOSHUE CETH Ta3opacIpeene-
Hus obecnieunBaioT BeimonHeHneM ['PO obs3arens-
HBIX TpeOOBaHWH HOPMATUBHBIX JOKYMEHTOB, yCTa-
HaBJIMBAIONINX TEPUOJUIHOCTh U COCTaB paboT MO
MOHHTOPUHTY, TEXHHYECKOMY OOCITy>)KUBaHUIO U Pe-
MOHTY 00BEKTOB CETH razopacmnpeeneHus. [Ipu ve-
BO3MOXKHOCTH WJIM HEIIeNIeCO00pa3HOCTH obecmeue-
HUS UCIIPABHOTO COCTOSIHUSI CETH Ta3opacrpeere-
HUS TIOCPEJICTBOM BBIMIOJHEHUS] TEXHUYECKOTo 00-
CITY)KWUBaHUS M PEMOHTa (TEKYIEro) 0ObEKTOB CETH
ra3opacnpe/iesieHus], HCIIPaBHOE COCTOsIHUE obectie-
YUBAIOT BBIMOJIHCHUEM CIICYIONUX OpraHU3aIlu-
OHHO-TEXHHYECKHX MEPOTPUATHHN (BUIOB paboT) Ha
00BEKTaX CETH Ta30paclpeIeiCHHs: KamuTalbHbINA

PEMOHT; PEKOHCTPYKLMS; TEXHUUECKOE IIEPEBOOPY-
JKEHHUE.

IIpoBeneHHBIN aHAIN3 CYIIECTBYIOIIEH HOMEH-
KJIATypsl TOKa3aTelell HaJeKHOCTM M KayecTBa,
INPUMEHSEMBIX B CETSX razopaclpeiesieHus U pac-
HpeeseHns JIEKTPOIHEPI U, PEryJINPYyEMbIX T'OCy-
JTapCTBEHHBIMH OpraHaMH B OTHOLIEHWH OpraHH3a-
LU, BBIIOJHAIOUIMX TPAaHCIOPTUPOBAHUE SHEpre-
THUYECKUX PECYpPCOB, IOKa3bIBAeT, 4TO Hambosee
3HAYUMBIM SBIISIETCA TOKa3aTedb HAAEKHOCTU pa-
00Tl cetn pacnpeneneHus. Ilpu 3tom, oTHOCH-
TEIIbHO BECOBBIX KOA(P(UIMEHTOB COCTABISAIONINX
JTAHHOTO TOKAa3aTeNsl CaMbIM CYLIECTBEHHBIM SIBJIS-
eTcsl MOKa3aTeib, XapaKTepPU3YIOLUINi MOTEHINAb-
HYIO0 BO3MOXHOCTb IIepe0osi IOCTaBKU pecypca Ko-
HEYHOMY IOTpeOuTeNno. BTOpUYHBIMU SIBISIOTCS
KOJIMYECTBO HEMOCTaBIEHHOIO pecypca U MpOAOI-
JKATEITHHOCTD TTepeOosl.

[Tonmy4yeHHbIe pe3ysbTaThl aHANIN3a HO3BOJIAIOT
BBITIOJTHUTE COOp TPeOyeMBIX MCXOAHBIX JAHHBIX O
(haKTHUECKUX 3HAYCHMSX MCKOMOTO TOKazaTels 3a
OIpEJICJICHHbI TEepUOoA U BHIPAOOTATH MEXaHHU3M
ynpasneHus 3atpatamu [PO pgns  obecnedenus

TpeOyeMoro  ypoBHS  0O€30IacHOCTH  ceTei
razopacrpe/eleHHs.

Takum  oOpa3oMm,  0€30macHOCTh  CETH
ra3opacrpe/esIeHUs KOJIMYECTBEHHO MOKHO
OXapaKkTepu30BaTh IOKa3aTelieM Oe30MacHOCTH.
OCHOBHBIMHM ~ TIapamMeTpaMH,  BIHUSIONIUMU  Ha
3HaueHWE  TOKas3arelas  Oe30MacHOCTH  CETH
ra3opacrnpe/iesicHus, SIBIISTFOTCS yAEIbHBIC
napamMeTpbl TOTOKOB OTKa30B OOBEKTOB CETH

razopacnpesieNieHus], 3aBUCSIINE B TOM YHUCIIE OT UX
TEXHMYECKOTO  COCTOSHHMSA.  3ajaB  00JacTh
pacipocTpaHeHHs IJI TOHSATHS «OTKa3», MOXHO
WCTIOJIB30BaTh UMEIOIIHECS CTATUCTUIECKIE TaHHBIC
JUTSL ONPEJICIICHUS] YMCIICHHBIX 3HAYCHUH HCKOMBIX
BEJIMYMH.

B xagecTtBe 0TKa30B OOBEKTOB CETH Ta3opac-
TpeJIeieHrs OyIeM pacCMaTpPHUBATh:

— aBapWU U MHIUJCHTHI Ha 00BEKTaX CETH ra3o-
pacrpenencHus;

— HapyIIeHHs IeJI0OCTHOCTH, B TOM YHCIIE:

a) paspyllIeHHe TPyO U COCTUHUTEIBHBIX JcTa-
JIel ra30MpoOBOIOB;

0) paspylicHHE COCAWHHWTENBHBIX JIeTajed u
KOPITYCOB TEXHUYECKUX YCTPONCTB;

— YTCUKH Ta3a U3 Pa3beMHBIX COSJIMHEHUH, KO-
TOpbl€ HEBO3MOXXHO YCTPAaHUTH 0e3 OrpaHHYCHHS
(mpekpariieHus) TPAaHCIIOPTUPOBKHU Ta3a MoTpeOuTe-
TSI

— cpabaTeiBaHHE OTKJIIOYAIONIEH apMaTyphbl B
I1PT;

— B3aKyNOpKH Ta30IpOBOJIOB, TMPUBEAIINE K
OTrpaHHYCHUIO (TIPEKPAIICHUIO) TPAHCIIOPTUPOBKH
rasa ImoTpeonuTesIM;
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— TpOYHE HEHUCHPABHOCTH Ta30MpPOBOJIOB, CO-
S/IMHUTEIBHBIX JeTAICH U TEXHHYECKHX YCTPOUCTB,
B TOM YHCJIE BBI3BAHHBIX OBPEXKACHUSIMHU, KOTOPBIE
HEBO3MOXKHO YCTPaHUTH 0e3 orpaHuyeHus (IpeKpa-
IIIEHUS ) TPAHCITIOPTUPOBKH T'a3a MOTPEOUTEIISIM;

— Jpyrue Ciydyad BHEIUIAHOBBIX OTpaHUYCHHN
(mpexparieHuii) TpaHCIIOPTUPOBKH Taza MmoTpeouTe-
JISIM, BBI3BAHHBIC TEXHHYCCKUMU IIPHYMHAMHU.

s kaxxaoii ceTu razopacnpenesieHus 1Jisl Jito-
00ro MOMEHTa WM MIepruoJa BpeMEHHU (B TOM YHCIIe
MPOTHO3UPYEMOT0) MOKET OBITH PACCUNTAH MOKa3a-
TeNb 0E30MaCHOCTH CETH Ta30pacIpe/ieICHus, 3aBH-

CAIIMM OT MOJIYYEHHBIX 3HAYECHUM YJIeNbHBIX Iapa-
METPOB TIOTOKOB OTKa30B M (DaKTHYECKOTO TEXHUYE-
CKOTO COCTOSIHUSI Ka)JIOTO O0BEKTa, BXOJSAIICTO B
JIAHHYIO CETh Ta30pacIpeie/icHus (WU KOTOphIC
TUTAHUPYETCSl B HEe BKJIIOYHUTH B MPOTHO3HBIN Tie-
puom).
3HaueHUs YACIbHBIX apaMETPOB MOTOKOB OT-
ka3oB razomnpoBogoB u [IPI" u noneit otkaszos, mpu-
BOJSIIUX K aBapusAM, IpUBEACHBI B Tabaumax 1, 2.
UwncneHHbIE 3HAYCHUS TOYYCHBI MPH aHAIHM3E CTa-
TUCTUKU TPOUCIISCTBUN Ha OOBEKTaX ceTell raso-
pacmpenencuus AO «["a3mpom razopacrnpeeiicHue
Kupos» 3a 2016-2021 rona.
Tabauya 1

3HaveHus YAeJAbHBIX MAPpaMETPOB IMOTOKOB 0TKa30B ra3onpoBoaos, (FOII'KM)'I, M JoJeit 0TKa30B,
NPUBOAAIINX K aBaAPUAM HA MOA3€MHBIX CTAJbHBIX, MNOJUITUWICHOBBLIX U HA/I3EMHbBIX I'a30IIpoBodax

Jlons otka- Jlomns otka- Jlons otka-
PaCHpe,HeHI/ITCHLHI)IG
MG)KHOCCJ'IKOBLIC 308, HpI/IBO- 308, HpI/IBO- Fa30np0- 308, HpI/IBO-
IIprunHa 0TKa30B ra3onpoBO/IbI B HACe-
ra3omnpoBOMBI  |IANIUX K aBa- ISAIAX K | BOOBI-BBOABI | ISIINAX K
JICHHBIX HyHKTaX
pun aBapuu aBapuu
HO,I[SCMHBIC CTAJIbHBIC FaSOHpOBOHBI
AHTpOTIOrCHHEIE 0,000618 0,820 0,000738 0,880 0,000472 0,820
BO3ICUCTBUA
Hpupoausie 503- 0,000284 0,820 0,000094 0,350 0,000183 0,250
IEHCTBUS
Kopposns Tpy0st | ) 50405 . 0,500 0,000582-krc 0,010 | 0,000987ke | 0,550
ras3onpoBoJa
3asozciue 0,000061 0,300 0,000014 0,100 0,000012 0,300
Je(heKThI
Kauectso CMP 0,000182 0,830 0,000105 0,970 0,000218 0,190
TpyTHe IpHHHbI 0,000030 0,500 0,000033 0,500 0,000105 0,500
HanzemHble ra3onpoBos
AHTpOTIOrCHHbIE 0,000558 0,840 0,003893 0,630 0,003375 0,780
BO3ICUCTBUA
Hpuponusie 503- 0,000255 0,770 0,001394 0,510 0,003031 0,500
IEHCTBUS
Kopposns tpy0et | ) 56015k, 0,010 0,00014-krc 0,001 0,001042'kee | 0,020
ra3onpoBoJa
3asozciue 0,000016 0,001 0,000019 0,001 0,000011 0,001
Je(EKTHI
Jpyrue npuauHbl 0,000112 0,500 0,000065 0,500 0,000602 0,500
HOHI/IBTI/UICHOBBIQ FaSOHpOBOHBI
AHTpOTIOrCHHEIE 0,000548 0,910 0,003342 0,960 0,004493 0,940
BO3ICUCTBUA
Tpupomsie 5o3- 0,000112 1 0,000053 0,670 0,006700 0,001
JCUCTBUS
3asoncime 0,000012 0,001 0,000014 0,001 0,000067 0,001
Je(EKTHI
Kauecteo CMP 0,000125 1 0,000117 0,640 0,002414 0,027
TpyrHe IpHTHHEI 0,000062 0,500 0,000043 0,500 0,000268 0,500

[Mpumeuanue: k. — k03(hPUIMEHT PaKTUIECKOTO CPOKa CIY>KOBI ra30npoBoia

TToka3arens 0€30MACHOCTH B 3aBUCUMOCTH OT
BapuaHTa pacuera, JOJH €IWHUIBI, MPeIaracTcs
OTIPECIIATH 10 (popMyIIe:

P T
=1 =1

e

ar o o .
rie Pi — BEPOSATHOCTD O€3aBapHitHOI pabOTHI i-0ro

ydacTKa Ta30IlpoBO/a CETH Ta3opacrpeieieHus,
JTOJTU €AVMHHULIBL, V — UHJICKC BapUaHTa pacyera, ompe-
JIEJISTFOIINA MOMEHT BPEMEHH ¥ YCIOBHUSA, IIPH KOTO-
PBIX BBITIOJIHSETCS pacdeT ToKasatelss 0e30MacHo-
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CTH CETH ra3opacipe/ielieHus B COOTBETCTBHH C Tab-
nuted 3; 1 — MOPSIKOBBI HOMEp yJacTKa Ta30Ipo-
BOJIa CETH Ta30pacIpe/eNieHUusl; N — KOJIMYECTBO
YYaCTKOB ra30IpOBO/IOB B CETH ra30pacIpe/IeiicHus,
mT.; ] — mopsakoBeiid Homep [IPIT cetn razopacmpe-

nenenusi; m — konudectBo ITPT” B ceTu rasopacmnpe-
JICTICHUS, 1IT; Pjan BEpPOSITHOCTH Oe3aBapHitHON pa-

6otel j-oro IIPI" cetum rasopacmpexnenceHus, IOIU
€VHHULIBL.

Tabauya 2
3HaueHust yaeJbHbIX IapaMeTPoOB N0ToKoB oTka3os IIPI, (rox),
U 10J1ei 0TKA30B, MPUBOASIIMNX K ABAPUSIM
Xapaxkrep I'PIl/ Jons I'PIl/ Jons or- | T'PITII 6e3 | Jlons oTka- T'PIII ¢ Hons
OTKaza I'PIIb otka- | I'PIIb ¢ Ka3oB, aBTOMAaTH- | 30B, IPU- | aBTOMAaTH4e- OTKa30B,
663 aB- 30B, aBTOMATU-| MPUBOAA- YCCKUX pe- BOJSAIIHUX K CKHMHU pe- MpUBOAA-
TOMATHUu- npu- YECKUMU X K 3€PBHBIX aBapuu 3CPBHBIMHU JIU-| IHX K aBa-
YeCKUX | BOIA- | pE3epB- aBapuu | JHUHUH pe- HUSIMU peny- puu
pe3epB- muX K | HBIMHU JIU- AyHaupoBa- HUpoOBaHUA
HBIX JIU- aBa- HUAMU pe- HUS
HUl pe- puu JyLUpo-
IyLHAPO- BaHHA
BaHHUSA
VTeuka rasza 0,00190 0,02 0,00190 0,02 0,00220 0,01 0,00190 0,01
Orias peryni- | 40761 | 0,05 0,00261 0,05 -
TOpa OJaBJICHUA
OTKaE‘B;’If;’:YHO' 0,00500 | 0,10 | 0,00040 | 0,05 0,00022 0,10 0,00012 0,05
Tpoune otkassi| 0,00038 | 0,02 | 0,00038 0,01 0,00045 0,02 0,00022 0,01
Tabauya 3

MoMeHTBI BpeMeHH M YCI0BHS, PH KOTOPBIX BBINOJIHAIOT pacyeThl MOKa3aTesied 0e30acHoCTH 1
HAJle’KHOCTH CETH razopacinpenejaeHus

Wnnexc

BapuaHTa pac4decTa

MowmeHT BpeMeHH! VYcaoBus pacuera

o

o npoBenenns paboT 10 KaNUTaIHHOMY

PEMOHTY, PEKOHCTPYKIMH HIIH TEXHHYE-

CKOMY IIEPEBOOPYKEHHIO Ha BCEX 0OBEK-
Tax CETH razopacrpeeieHust

[Ipu pacuere crnemyeT yIUTHIBATh BCE OOBEKTHI CETH
razopacrpeieleHns, KOTOpble HaXOsATCs B OKCILTyaTa-

U Ha MOMCHT INIAaHUPOBaHUsA, CO CPOKOM CJ'Iy)K6I)I Ha
MOMCHT 3aBCPIICHUA IEPHUOJa MIIAaHUPOBAHUS, a TAKIKE

[Mocne mpoBeaeHus: pabOT MO KaNUTAIb-
HOMY PEMOHTY, PEKOHCTPYKITHH WA TEX-

poBaHUsA

un HHYECKOMY IIEPEBOOPYKEHUIO (j-0ro BHaa
y pabor) Ha i-OM 00BEKTE CEeTH razopacrpe-
JIeTICHUS 10 3aBEPILICHHMS TIePHOJIa IUIAaHH-

06’I>CKTI)I, KOTOpbIC 6yﬂyT BBCJICHBI B OKCIUTyaTalluio B
nepuoa miIaHupoOBaHUA

BepositHocTs  Oe3aBapuifHON pabOTHI  i-0TO
y4acTKa Ta30lpoBOJa CETH Ta30paclpeeicHUs
orpenenseTcs no popmyie:

0 = (AL By —0,000001-2
' ,d=1n

Pl T
i=1

2)

jk
rac (Di] — 3HAUCHUC YACIIBHOIO ImapamMeTpa OTOKOB

OTKa30B i-0T0 y4acTKa ra3ornpoBoja k-oro turma 1o j-
oif mpuumHe, (rof KM)™'; j — MHIEKC IPUYUHBI OTKa32a
ra3onpoBoja; k — MHAEKC THIa Ta30IpPOBOAA, THUITHI
r'a30IPOBOJIOB ONPEICIIIIOT HCXOS U3 MECTa PacIio-
JI0KEHHS, TIOJIOKEHUSI OTHOCHTEIIBHO TTOBEPXHOCTH
3eMJIM U Martepuana TpyOsl razompoBoa (tadm. 1);

Xrijk — OISl OTKA30B TI0 j-0i MPUYXHE, PUBOISAIIIX

K aBapyH Ha i-OM y4acTKe razonpoBoja k-oro Twra,

JIONTN €MHULEL; Li — MPOTSHKEHHOCTH 1-0T0 ydacTKa
ra3onpoBoja, KM; By — OamuibHas oOIeHKa i-0TO
ydacTka razomnpoBoja k-oro tuma, onpeaemnsieTcs mo
pexkomernnarusm CTO T"azmpom 2-2.3-351-2009; z —
KOJIMYECTBO apMaTypbl TPyOOIIPOBOAHON C HCTEK-
UM CPOKOM CIYXOBI, YCTAaHOBJICHHOHM Ha i-OM
y4acTKe ra30MpoBOa, IIT; N — KOIMIECTBO Ia30Ipo-
BOJIOB B CETH Tra30pacIpeieNieHus], IIT.

BepositHoCTh 6e3aBapuiiHoit paboTsl j-oro [TPT°
CeTH rasopacmpenesieHust ompezensiercs mno ¢op-
MyJe:

= 720’?{ ik ‘Bj —0,000001-w )
’ , )= l,n ,

PjaT = H e
=1

rJe z — uHjeKC xapakrepa otkaza [1PI; m?k — 3Ha-

€)

YCHUC YACIBbHOI'O MMapaMeTpa NOTOKOB OTKAa30B Z-0T'0
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xapakrepa j-oro IIPT" k-oro tuna, (rox)™'; k — mamexc
tuna [IPT, tun [TPT" onpenensercst uCXoas U3 KOH-

o T
CTPYKTUBHBIX 0COOEGHHOCTeM (Tabm. 2); 7\‘izk — J07s

OTKA30B Z-0T'0 XapaKTepa, IPUBOISALINX K aBapyUU Ha
[IPT", nonmm enuuuIpl; Bjx — OannpHas omeHKa j-0ro
IPT" k-oro Tuna, onpeensercs 10 PeKOMEHIAIHSIM
CTO I'azmpom 2-2.3-351-2009; W — KOTUYECTBO TEX-
HUYECKHX YCTPOWCTB C UCTEKIIMM CPOKOM CITYKOBI,
yctaHoBiieHHON B j-om [IPI', miT; n — KoIM4ecTBO
IIPI" B ceTu rasopacnpeneneHus, wT.

MonepHuzaliys, KanuTalbHbIA PEMOHT UIH pe-
KOHCTPYKITUSI OOBEKTOB CETH Ta30paclpeieleHHs
HEU30E)KHO YIyYIllaeT TEXHHUYECKOE COCTOSHUE, a,
CJIeIOBaTEIbHO, BIMSICT HA 3HAUCHHE MOKa3aTest
Oe3omacHoOCTH ceTH B 1eroM. Ompenenss gpakTade-
CKOe 3HaueHHEe CYIIECTBYIOIIEH CeTH ra3opacipee-
JIEHUs U, CpaBHUBAsg €ro C IICJICBBIM 3HAUYCHUEM,
MOKHO OIPEJIEIUTh HEOOXOANMOCTh BBITIOJTHEHHS
TeX WM WHBIX MEPONPHUATHI Ha KaKIOM OOBEKTe
CETH Ta30pacIpenencHusl.

OCHOBBIBasICh Ha pe3yjbTaTaX MPOBEIECHHOTO
aHaJIM3a, B KA4eCTBE [IEJIeBOT0 3HAUEHUS TTOKa3aTels
0e30IacHOCTH 1eNIecO00pa3HO BHIOPATh BENUYHHY
00513aTeIHHOr0 MPUPOCTA TIOKA3aTeNs 0E30MaCHOCTH

OTHOCHUTENFHO JOCTUTHYTOTO B TEKYyIIEM TOMdY
YPOBHS 110 CPaBHEHUIO C MPEABIAYIIIHM TOO0M.

lleneBoe 3HaueHHE MOKa3aTeNs 0S30MACHOCTH
CETHU ra3opacupeiesieHus], 0N eAUHUIIBI, Mpeasia-
raeTcs ONpeAemsaTh Mo popMmyie:

P'=P™.Kk’, 4)

rae P™ — mporHo3upyemoe 3HaY€HUE MOKa3aTess
0e301MacHOCTH CETH ra30pacipeesieHus B 3aBepIIie-
HUU NEPUOJA IUTAHUPOBAHUS IIPU YCIOBUH, YTO HU
Ha OHOM OOBEKTE CETH ra3zopacipeeieHus He Bbl-
MOJIHEHBl KaIllUTANbHBIA PEMOHT, PEKOHCTPYKLUS
WU TEXHUYECKOE IEPEBOOPYKEHHE, TOJIH €ITUHHULIB;
kP — meneBoii K03 (ULMEHT, OmMpeneNseMblii 1O
Taby. 4, UCXO0 U3 BHIMOJIHEHUSI HEPABEHCTBA:

365 730
Das<Da, )
i=1 i=366

IJie 1 — TOPSIKOBBIN HOMEp CYTOK JI0 MOMEHTA CO-

CTaBIICHHS TEKYIIETO TUIaHa MpoBeIeHus paboT; a; —

yAETHHOE KOJMYECTBO aBapHii B CETU ra3opacrpe/ie-

JICHUs B 1-bIe CYTKH JJO MOMEHTa COCTABIICHHS TEKY-

IEeTo TUTaHa padoT, IMIT/KM.

Tabnuya 4

3HaveHusn 1neieBoro kodgpdumuenta kP

Hepagenctso (5)

3nauenue kP

Brmonnsercs

1,001

He BeImoHseTcs

1,002

HeoOxomumo ompenenuTs OXKHIAEMBIN IPH-
pocT moka3zaTtens 6e30MacHOCTH CEeTH ra3opacipe/ie-
JIeHWs1 B pe3yibTaTe BBHIMOJHEHUS paboT MO Kamu-
TaIbHOMY PEMOHTY, PEKOHCTPYKIUHU WU TeXHHYE-
CKOMY TI€pPEBOOPYKEHHIO OOBEKTOB CETH Ta3opac-
npeeneHns B 3aBEPLICHNHN IEPHOAa TUIAHUPOBAHUS
AP, nonmu eguHuUIpl, Mo popmye:

AP=P" —P™, (6)
rae P"— neneBoe 3HaYeHUe mokaszarens 0e30macHo-
CTH CETHU Ta30paclpeiesIeHHs, 0N CTUHHLIBL.

OnTuMaIbHBIM TUTAHOM TIPOBEACHHS paboT Oy-
JIET SBIATHCS TaKO MUHUMAIIbHBIA HaO0p 0OHEKTOB
CeTHU ra3opacipeeseHns: ¢ KOHKPETHBIM BUIOM pa-
00T 1O KaXI0My 00BEKTY, KOTOPBIA 00eCcTIeYHT J0-
CTIDKEHHE IIeTIEBOT0 3HAYSHMSI [TOKa3aTeNs 0e30mac-
HOCTH CETH Ta30paclpeeieHus], TO €CTh BBIIIOIHE-
HUE HEpPaBEHCTBA!

AP < Z(AP; “Xij)s (7
=1

re 1 — MOPSIKOBEIN HOMEp 00BEKTa CeTH Tra3opac-
MpeeNieHNs; N — KOJMYECTBO OOBEKTOB CETH Ia3o0-
pacnpezeneHus, mMT; ] — UHIEKC BUa pa0dOT — Karlu-
TaNBHBIA PEMOHT, PEKOHCTPYKIINS MM TEXHHYECKOE

0
MePEBOOPYIKCHHE; APij — MPUPOCT TIOKa3aTens 0e3-

OTIACHOCTH CETH Ta30paclpesieNieHusl B pe3yabTaTe
BBITIOJTHEHUSI j-Or0 BUAA PabOT Ha 1-OM OOBEKTE,
JIONM eMHUIIBI; Xjj — NMepeMeHHas, PUHIMAIOIIAs
3HaueHHE «1» Tpu BEIOOpPE i-0r0 00BEKTa CETH Ta30-
pacmpeneneHus 1 j-oro Buaa paboT Ha i-OM 00BEKTe,
«0» — B ciy4ae eci i-blii 00BEKT CeTH razopacrpe-
JIEJICHUST WUIH j-bIi BUA paboT Ha OOBEKTE HE BBI-
OpaHsbl.

[IpupocT mokazaTens 6€30MacHOCTH CETH ra3o-
pacnpeneneHnuss B pPe3yiabTaTe BBIIOJHEHHUS j-OTO

. (¢}
BHJIa PabOT HA 1-OM 00BEKTE ARj , TIOJIK €TUHUIIBI,

omnpezaenseTcs o hopmyie:

APj =" —P", (8)

TIIx
rae Pij — MPOTHO3WPYEMOe 3HAYCHHE TTOKa3aTemst

0€30MaCHOCTH CETH ra30pacipe/IelICHUs B 3aBepIlie-
HUH TIepHO/Ia TNIAHUPOBAHMUS TIPU YCIIOBUH, YTO Ha i-
OM 00BEKTE CETH Ta3opaclpe/eICHIs BRITIONHEH j-
bIif BUJ] pa0OT, TOJIU €IUHUIIBL.

[Ipu >TOM, MIMesi OrpaHUYEHHBIE O0BEMBI Jie-
HEXXHBIX CPEJICTB Ha BHINIOJHEHUE JAaHHBIX pador,
oueBuaHO, uTo ['PO nomKHBI 00NaaTh MPAaBHIOM
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OTIpeIIeICHIs] ONTUMAIBHOTO Habopa 0OBEeKTOB, Ha
KOTOPBIX HEOOXOAMMO MMPOBOIUTE JaHHBIC PAOOTHI.

CaM ¢akT oTka3a CeTH ra3opaclpe/eiieHus,
XOTb U SBIISETCS HAN0O0JIee 3HAYMMBIM COOBITHEM TI0
pe3ynbTaTaM TPOBEACHHOTO aHaiuu3a, He Oyzaer
€AMHCTBEHHBIM, KOTOPBIA CIIEAyeT YYUTHIBATH IPHU
ylpaBieHHH TOKa3zaTeneM Oe3omacHocTd. OTCyT-
CTBHE TIOZ[a4 Ta3a JJIs HEKOTOPBIX KaTerophil To-
TpeOuTenel SIBIIETCS OAHO3HAYHO HEIOITyCTHMBIM
(TpeanpusTHs ¢ HEMPEPHIBHBIM MPOU3BOICTBEHHBIM
nukiom). Yacte moTpedutenei odecrneynBaeT Hace-
JIeHNE OPYTMMH KOMMYHQJIBHBIMH PECYpCaMH, BBI-
paboTKa KOTOPBIX MPOUCXOJIUT 33 CUCT COKUTAHHS
raza (anextpuyectBo,  BC, oTomnenue), u Hapyie-
HUE TPAHCIIOPTUPOBKH Ta3a IJIs JaHHBIX TOTpeOuTe-
Jel TakKe SBISIETCS CYIIECTBEHHBIM HETaTHBHBIM
COOBITHEM, KOTOPOTO cieayer u3derath. OmMHOBpE-
MEHHO C 3THM, B JIOTOBOPax Ha TPAHCIIOPTUPOBKY
raza MOT'YT OBITh IPEIyCMOTPEHBI MITpadHbIE CaHK-
muu s ['PO B cinywae HemoctaBku Taza. Kpome
TOTO, HEMOCPEJCTBCHHO KOJMYECTBO Iepe/iaBae-
MOTO Ta3a SBISIETCS OCHOBAHHWEM ISl TIOJXYYCHHS
I'PO Tapuda 3a TpaHCHOPTUPOBKY Ta3a Mo CETSIM ra-
30pacIpeeiIcHuUs.

Takum 00pazoM, IpH TUTAHUPOBAHUHU PadOT TI0
MOJIEpHH3AIINH, KallUTAIEHOMY PEMOHTY M PEKOH-
CTPYKIIUM OOBEKTOB CETH Ta30paclpeleiCHUus C
MPUMEHECHUEM TIOKa3areis Oe30MacHOCTH CIEIyeT
YYHATHIBATH, B TOM YHCIIE XapaKTEPUCTUKHA OOBEKTOB,
KOTOpBIC CHA0XKalOTCs ra3oM (moTpeduTeneil rasa).
OOBEKTHI CeTH Ta30pacipeieICHHs PA3INIA0TCS IO
CTETIEHH CBOEH OTBETCTBEHHOCTH B 00OECIEYeHHUH
0e30macHOCTH KOHKPETHOW CETH raszopaciipesenne-
HUS B [IEJIOM, ¥ OIICHUBATHCS OHU JIOJKHBI C YUETOM
3TOM 3HAaUMMOCTH. [To/1 cTENEHPIO OTBETCTBEHHOCTH
00BEKTa CETH Ta30pacpeie]IeHHS TOHNMAETCS KOM-
TUICKCHBIH TOKa3aTellb, XapaKTEPU3YIONIUA COBO-
KYITHOCTh Ha3HAYCHHS MMOTPEOUTENEH ra3a, KOTOPhIM
TPAHCTIOPTUPYETCS Ta3 depe3 NaHHBIA OOBEKT CeTH
raszopacnpesieyicHus, B (eiepaibHOM U PETHOHATb-
HOM Macttabe, gonu goxona ['PO ot TpancmopTH-
POBKH Taza 1o TaHHOMY OOBEKTy CETH ra3opacipe-
JIeJIeHUs] U TTOTEHIIMANBHBIA MaTepHabHBINA yIIepo
I'PO B cnyuae oTka3za o0beKTa.

[Ipoananm3upoBaB Bce XapaKTEPUCTHKH CHAO-
KAEMBIX 00OBEKTOB ra30M, a TaKXKe OOBEMBI U YCIIO-
BUS TPAHCIOPTUPYEMOTO Trasa, Ui KaXIOro o0b-
€KTa CETH ra30pacIpe/e/icHus] B HaCTOsIIeH padoTe
MpeyiaraeTcsl paH)KUpPOBaHNE OOBEKTOB CETH Tra3o-
pacnpeziesieHus TI0 CTETIIeHU OTBETCTBEHHOCTH, TIPH-
BeJlEHHOU B Tabaure 5. UeM oTBeTCTBEHHEE OOBEKT
CEeTH ra30pacmpeesieHus], TEM BBIIIE ero KIlacc.

Kpome Toro, Ha 4acTH 0OBEKTOB B 00SI3aTEIb-
HOM TIOPSIJIKE JIOJDKHBI TPOBOAUTHCS MPOIEAYPHI IO
KaluTaTbHOMY PEMOHTY WA PEKOHCTPYKIIHH B Pam-
Kax pemIeHuH 1Mo pe3yabTaTaM periaMeHTHBIX padoT

Ha JaHHBIX O0BEKTaX WJIM TpeOOBaHWI HOpPMATHB-
HBIX MTPABOBBIX AKTOB.

Bri6op 00BEKTOB ceTH Ta3opachupeieicHHs,
MOJIISKAIINX KAUTAITBHOMY PEMOHTY, PEKOHCTPYK-
UM WA TEXHUYECKOMY TePEBOOPYKECHHUIO, U KOH-
KPETHOTO OPTraHU3aIlMOHHO-TEXHHYECKOTO Mepo-
npustus (Bupa paboT) Ui KakKIOoro OObeKTa JJis
obecrieyeHus! JOCTHKEHHUS 1eNIEBOr0 3HAYCHUS TO-
Kazarelss Oe30MacHOCTH CETH Ta30paclpe/ieeHust
BBITIOJTHSIFOT HA OCHOBaHUU OLEHKU 3()()EKTUBHOCTH
MPOBEICHHUS HA KAXKIOM OOBEKTE KaXKJIOTO OpraHH-
3alMOHHO-TEXHUYECKOTO MEpONpUsITHs (BHIA pa-
00T) TpU yCIOBUH BO3MOXXHOCTH (TEXHHYECKOW U
SKOHOMHUYECKOM) MX TPOBEICHUSI.

IIpu 5TOM B IIJ1aH TPOBEACHAS PAOOT MEIECO00-
pasHoO BKJIIOYATh Takhe OOBEKTBI CETH rasopacripe-
JICJICHUS. U BUJIBI pa0OT Ha HUX, JJI1 KOTOPBIX MOKa-
3aTenb 3(PPEKTUBHOCTH j-0T0 BHAa PadOT Ha i-oM

6 N
00BeKTe 9ij ,km! (. ") makcumansHeii. [Tokasare-

neM 3((EeKTUBHOCTH OpraHW3alMOHHO-TEXHUYE-
CKHX MEpOIPHSITHHA (BUIOB pabOT) Ha 00BEKTAX CETH
razopacrpe/ielieHuss sSBJSIeTCS YACIbHBIN TPHUPOCT
nokKasarens 0e30IacHOCTH CETH Ta30pacrpeieeHust
B pe3yJIbTaTe BBIMOJHEHHS JAHHBIX MEPONPHSITHIT
(BUIOB paboT) ¢ yu4eToM Kitacca 0OBbeKTa.
ITokazaTtenb 3¢ HEeKTUBHOCTH j-0T'0 BHAA HA i-OM
00bEKTE CeTH Tasopacnpenenenns, km' (mr.™):

®
o_ APij XX]

T 9)

rae Li — mpoTsHKEeHHOCTh i-0r0 O0BEKTa CETH Ta30-
pacnpenenenus, kM. [ns [IPT npuHuMaet 3HaueHue

K .
«1»; ki — kK03 UIHMEHT Kinacca I i-0ro 00beKTa

CeTH Ta30paclpeneseHns, ONpeAeNsseMbId 1Mo Tab-
e 3.

OueBunHO, yto 11 [' PO, BBIMOMHSAIOIETO KC-
IJIyaTauuio ThICA4YM rasonpoBogoB u I[IPI', Beimon-
HEHUE W3JI0’KEHHBIX pacyeTOB KpalHE 3aTpyIHU-
TenbHO. C LeNblo aBTOMaTu3aliu TpeOyeMbIX pac-
4eTOB pPa3paboTaHO CHENUAIFHOE IPOrPaMMHOE
obecriedeHune, MO3BOJIAIONIEE 10 MMEIOIIUMCS FIC-
XOJHBIM JTAHHBIM OTIPEIETNTh HEOOXOIUMOCTDH BHI-
IIOJIHEHUS MEPOIIPUATHUH, & TAKXKE ONPEACIIUTD Iepe-
YeHb KOHKPETHBIX razornpoBoaoB u IIPI', Ha koTo-
PBIX JaHHBIE MEPONPHUATHS IODKHBI OBITh TPOBE-
JeHsbl. 1IporpaMMHBIN MOZY/Ib ITO3BOISET UMIIOPTH-
pOBaTh UCXOJHBIE JAHHBIE IS pacyeTa.

151 BO3MOKHOCTH BBIIIOJIHEHUSI pacyeTOB CO-
3IaHbl CIIeNUANbHbIE (OPMBI IJIS 3aIOJHEHUS WC-
XOIHBIX AaHHBIX B popmate MS Excel. s xaxaoi
sueiikn GOpM 3a/laHbl TIpaBUiIa 3aIIOJTHEHUS HCXOI-
HOW MH(pOPMAIIH, UCKITIOYAIOIIe BHECEHNE HEKOP-
PEeKTHBIX cBelleHul. [IporpaMMHbIi MOYJIb aBTOMA-
THUYECKH MpoBepsieT GopMaT BHECEHHOW MH(pOpMa-
U B KOXXAYI0 KOHKpETHYIO stueiiky. Ecimu dopmat
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BHECEHHOW WH(OpPMAIMN HE COBMAIAeT C Ipeny-
CMOTPEHHBIM ITpaBmiIaMi (OPMATOM, TTOITH30BATEIIO
OyZeT BBIJAHO COOTBETCTBYIOIIECE YBEIOMIICHUE.
Pacuer npu 5TOM HE BO3MOXKEH 10 YCTPaHEHUS HECO-

HOCTH CETH TIOATBEPKAAETCS KOPPEKTHOCTH BHECCH-
HOHM MHGOPMAITMH U CTAHOBHUTCS JOCTYITHA (YHKITHS
Pac4eToB M COCTABJICHUS ONTHUMAIILHOTO IUIaHa pa-
00T MO MOJCpPHU3AIUY, KAMUTAIEHOMY PEMOHTY W

otBeTcTBUsA. Ilocie pacdera mokaszatenei Oe3ormac- pekoHCTpyKIHH (puc. 1).
Tabauya 5
Kuaaccndurarop 00beKTOB ceTH razopacrnpeneieHus
Ho- Kosppurment
Mep [Ipu3naku knacca .
acca knacca k

TpancnoptupoBka (peayuupoBanue) rasza ¢ pabounm aasieHueM cpoiie 0,6 MIla B

I HaCeJIEHHBIX ITyHKTaX |
TpancnopTupoBka raza 10 00BEKTOB Temio- M anekrpodnepretuku: TOC, 'POC,
I'DC, TOLI, paitoHHBIE KOTENBHEIE C PACX0J0M rasa cBhimie 10 ToIC. M>/u
TpancnoptupoBka (peaynupoBanue) rasa ¢ pabounm aasiennem csoime 0,3 1o 0,6
MITa B HacelleHHBIX MyHKTaX

I TpancnoptupoBka (penyupoBanue) raza ¢ pabounm aasieHueM caeimie 0,6 MIla 3a 13
MIpeeNaMy HaceJICHHbIX ITYHKTOB ’
TpancnopTpoBKa ra3a 10 MPOMBIIUICHHBIX 0OBEKTOB C HEIPEPHIBHBIM TEXHOJIOTH-
YECKUM IPOLECCOM
TpancnoptupoBka (penynupoBanne) raza ¢ padbounm gasiennem csuimre 0,005 1o 0,3
MI]a B HaceJIeHHBIX TYHKTaX
TpancnopTupoBka (peaynupoBanue) ra3a ¢ pabounm maeiaennem ceime 0,3 mo 0,6

III MI]a 3a npenenamMy HaceJICHHBIX TYHKTOB 1,5
TpancmopTHpOBKa raza 10 00BEKTOB CONMAIBHOTO Ha3HAYeHUS (OOIBHUIIBI, IITKOJIBI,
JIETCKUE Callbl U 1p.), B T.9. 00bEKTOB TETUIOHEPTETUKH, CHA0KAOIIHE TETUIOM 00'b-
€KTbI COLMATbHOTO HA3HAYCHUS
TpancnopTupoBka (pexynnpoBaHue) raza ¢ pabounm maBienuem He Oomee 0,005
MITa B HaceJleHHBIX MyHKTaX

A% TpancnoptupoBka (pexynupoBanue) rasa ¢ pabounm nasienneM He 6onee 0,3 MIla 2
3a IpeieslaMH HaCeJICHHBIX ITyHKTOB
TpancnopTupoBKa rasa 1o IpoYHX NoTpeduTenen

85 Maanuposanuwe paboT Ha ceTax razopacn.. — O X

WnopT

PacueT noxasatened |

PacueT onmamansHoro perMOHTa I

MonsemHsid rasonposog cpeoHero aasnemn ot MPC oo 3asona A
MNeriama

Kgs = 44,46

Kat =1

PiAG = (« 0,000738 “ 0,88 + 9.4E-05 0,35+ 0,000582 * 0.01 " 44 46 +
1.4E05* 0.1 + 0,000105 * 0,97 + 3.3E05 " 0.5) * 3305.5* 2.125 / 1000

= 0.992576104620589

MoosemHsii rasonposo cpeaHero aasnermn ot MPC oo sasona

Nesiama

Kgs = 44 46

Kgt =1

|PAAG =(+0.000738 " 0.88 + 9.4E-05" 0.35+ 0.000582 " 0.01 " 4446+ ¥ |

Puc. 1. Pe3ynbpraThl pacueTa mokasaTemnei
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Hwmxe B kauecTBe mpuMepa MPUBEICH IIepEIeHb

CHUMO OT MaTepHaia TpyO, U3 KOTOPBIX OHH ITOCTPO-

HMCXOIHBIX TaHHBIX IS THMAa 00BeKTOB «I a3zompo- €Hbl, B OO0s3aTCIILHOM TIOPSIKE 3aITOJHSIOTCS
BOJBI». [[7s BCceX y4acTKOB ra3onpoBOJOB, HE3ABHU- CTOJIOIIBI:
Wnentn- |Haume- Hamu-
T'ox
¢ukarop | HOBa- Pacno- Jas- [Hapyx- ype |Xapakre-
Cro- . | BBOJA
(AuBen- | uume |Mare- Mecrto cop | oxe- ne- | HBUE | 0COOBIX | pUCTHKA
Hace- | tapmbiii | 00b- | puman | Tun | pacro- 0. |HHETO | | HHE | ama- | mpu- |HoTpedu-
neH- | Homep/ | ekTa B |TpyObI| ra3o- | Jioxe- p KapTe- p rasa| MeTp P POJHBIX | TETEH, 10
. KIIaJIKH KEH- BOJA B
HBI | HOMEp | COOT- | Tra3o- | mpo- |HHS ra- cxeme pa- | razo- 1 KJIH- | KOTOPBIX
raso- HOCTB, M IKCILTY-
MYHKT | OKCILTYa- | BET- | Mpo- | BOAA | 30mpo-| | OT TIK 60- | mpo- ara. |M@THUE-| TpaHC-
TaIOH- |CTBHUH C| BoJa BO/IA P o gee, | BOJA, CKHX |HOpTHPY-
BOMA | =r IO,
HOIO nac- | Iac- K MIla| MM rox ycllo- | ercd ras
MopTa) |HOPTOM BUH
Jns cTanpHBIX MOJA3EMHBIX Ta30MpOBOAOB J10-
TTOJTHUTEITLHO 3aITOJTHAIOTCS CTOJIOIIBI:
Kommge- PesynbraThl mOCIeAHET0 TEXHIYECKOTO 00CIIeIOBAHIS T'a-
CTBO BBI- 30IpOBOJA
Poct Poct DOBOA
SIBJICH-
yaenb- | Kommue- | ymens-
HBIX CITy-
HOTO KO- | CTBO BBI- |HOTO KO-
4acB
JMUYe- | SBICH- | JIMYe-
CKBO3-
HBIX KOp- CTBa |HBIX CIIy-| CTBa KOM-
CKII, |uaeBmo-| II3II, IIEKC-
pPO3HOH- N BBISIB-
Omnacuoe| Koppo- BBISIB- | BpeXKIC- | BBIAB- | ajre- HBIY TIO- | BBISB- |BBISABIICH-
HBIX T10- . epexo- JICHHBIC
BJIVSIHUE | 3MOHHAS JICHHBIX | HUAH 3a- | JICHHBIX |3Us 3a- Ka3aTenb | JICHHBIE | HBIE KOp-
BpeXxIe- HOE CO- nie-
Omyxma-| arpec- % 3a [0- |IIWTHOTO| 3aTO- | IOUT- 3amy- | TOBpe- | PO3HOH-
HUHI MIPOTHUB- (exTHI
OINX |CHUBHOCTH CIIEITHHE | TTOKPBI- | CIIEIHUE | HOTO IICHHO- | )KICHHSA | HBIE IM0-
(CKII) JICHUE 3a- cBap-
TOKOB | TpyHTa Snermo| THA |5mermo| rmo- CTH T'a30- | 3aIIUT- | BpexXe-
MeTajuia IIUTHOTO HBIX CO-
cpasmre- |(I13I1) 3a| cpaBHe- | KpbI- MIPOBOJIA |HOTO TMO-|HHUS Ta30-
TpyOBI TIOKPBITHS eanHe-
HUIO C BCE HUIO C | THSA Cpen- | KpBITHS | IPOBOAA N
ra3ormnpo- HUH
Mpeasl- | Bpems | Tpeibl- CTBaMH
BOJIa 32
Bce IYIIAM |9KCIUTya-| JyUIUM 2X3
MSATHIIC- | TAllUM | IATHIIC-
BpeMs
THEM THEM
IKCILTya-
TaIUH
BrIBOABI. 3. PazpaboTtanHas MeTonuka (aqropuTm) Iuia-

1. Ilo pe3ynpTaraM NPOBEICHHOIO aHAIH3a
TpeOOBaHWI HOPMATHBHOW JOKYMEHTAIlUH B OTHO-
[IEHUH PEeTyINPOBaHUS O€30MIACHOCTH, HAJIE)KHOCTH
W Ka4ecTBa MPeJOCTaBIsIeMbIX YCIIYT Ta3opacipese-
JTUTENFHBIMA OPTaHU3aUAMHU MOKa3al, ObUIO ycTa-
HOBJICHO, YTO TIOKa3aTellb HaJeKHOCTH, XapaKTepH-
3yIOIIMH  (PaKTHYECKYIO0 BEPOSITHOCTh HapyIICHUs
MOCTaBKM TPAHCHOPTUPYEMOTO pecypca, SBISIETCS
JIOCTATOYHO BECOMBIM ITOKa3aTeJIeM IS CEeTH ra3o-
pacmpeneneHus, HEOOXOOUMO perylIupoBaTh, IO-
CKOJIBKY, o0ecIieurBasi HaJeKHOCTh CETH rasopac-
MIpeIeeHns ¢ y4eTOM (aKTHIECKOTO TEXHUIECKOTO
COCTOSTHHS OOBEKTOB ceTH razopacupenencuaus, [ PO
B paBHOH cTemeHu OyneT oOecrednBaTh Oe3omac-
HOCTB CETH ra3opacipeesieHusl.

2. B xagectBe KpHUTEpHs], OTHOCUTEIBHO KOTO-
poro cienyeT IIaHUPOBaTh PaOOTHI IO MOACPHH3A-
WU, KamUTAILHOMY PEMOHTY U PEKOHCTPYKIIMU
00BEKTOB CETH Ta30pacIpelleleHus, MpeIaracTcs
WCTIONB30BaTh MOKa3aTelb 0e30MacHOCTH, OCHOBAH-
HBIIl Ha BEJIMYMHE TapaMeTpa MOTOKa OTKA30B IS
pPa3TMYHBIX BHUIOB/THIIOB OOBEKTOB W MX (PaKTHIe-
CKOTO TEXHHYECKOTO COCTOSHUSI.

HUPOBAHUS MEPONPUATUI Ha JII0OOW Tepuoj Bpe-
MEHH MO3BOJISIET MOTHOIIEHHO ONPEAeNnTh (hakTHde-
CKHe, IIeJIeBbIe U TUTAHOBBIE MTOKA3aTeN 0e301acHo-
CTH CETH, NPUHATH pEIIEHHE O JAOCTATOYHOCTHU
YpOBHS IUIAHUPYEMOTO TIOKa3zareist 0e30MacHOCTH
OTHOCHUTEJFHO IIEJIEBOTO 3HAYEHHUS, W TPUHATH pe-
IICHHE O HEOOXOIUMOCTH TPOBEACHUS MEPOIPHS-
THUW HA KOHKPETHBIX Ta30MPOBOJIAX U MMyHKTaX pey-
[IUPOBAHUS Ta3a. TpyA0eMKOCTb BBITIOJIHEHUS pac-
YETOB B IMOJTHONU MEpe KOMIIEHCUPYETCSI CIEIUATBbHO
pa3paboTaHHBIM MPOrPpaMMHBIM MojyiieM. Hcnomns-
30BaHHE METOJUKH BO3MOXKHO, KaK B IENIX (OpMH-
poBaHUS IUIaHa PadOT I KaKIOW KOHKPETHOU
I'PO, Tak u B KayecTBE MHCTPYMEHTa PEryJIupOBa-
Hus 3atpat [ PO miis equHOM yripaBIsironieit komra-
HUM.
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DEVELOPMENT OF ACTIVITIES TO IMPROVE THE SECURITY
OF THE GAS DISTRIBUTION NETWORK

Abstract. The limitation of gas distribution organizations (GDO) in financial resources that can be di-
rected to continuous modernization and maintenance of gas distribution network facilities in a condition that
provides the necessary level of safety requires solving an optimization problem. In turn, the task of optimizing
the resources spent on carrying out the relevant activities requires the selection of criteria against which the
goal of the activities will be determined and its achievement through these activities will be assessed. The
analysis of accident statistics at gas distribution network facilities of JSC Gazprom Gas Distribution Kirov for
20162021 is carried out. A methodology for planning work on modernization, overhaul and reconstruction
of gas distribution network facilities is proposed. It takes into account the safety indicator based on the value
of the failure rate parameter for various types/types of facilities and their actual technical condition. The
required initial data on the actual values of the desired safety indicator for a certain period are collected and
a mechanism for managing the GDO costs is developed to ensure the required level of safety of gas distribution
networks. Ensuring the reliability of the gas distribution network, taking into account the actual technical
condition of the gas distribution network facilities, the GDO will equally ensure the safety of the gas distribu-
tion network.

Keywords: natural gas, safety, gas distribution network, reliability, gas distribution organization, acci-
dent-free operation, failure.
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