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OBHIASI XAPAKTEPUCTUKA PABOTDI

AxryansHocTe pabotel. OnHUM H3 OCHOBHEIX (P2KTOPOB, OIPENCIIOIMX
6e30TaCHOCTh PAcTIpeAeNTENbHEBIX 3MeKTpudeckux ceredt 6...35 kB, sBusercs
COCTOSHHE H3OALUM TAHHBIX CeTel.

VXyAmeane coOCTOSHANL H30IAUAH IPABOAUT K BO3PACTAHHIO TOKOB YTCUKH, B
pe3ynpTare KOTOPBIX MOXET BO3HHKHYTh KOPOTKO€ 3aMBIKaHHME Ha 3eMJI0 depes
HOBPEXCHHBIE  M30IATOp, IPUBOAAIIEE K SNEKTPOOIaCHONW CHTyaliu B
paclpefenuTeabHbIX cersax. [lepconan, obcmyxuBaronyil JAaHHbIE CETH, B Cliydae
aBapuy MOXeT ORITH IONBEPKEH HETaTHBHOMY BIMSHIIO TOKOB YTEYKU Ha 3EMIIIO.
HosroMy HeoOXOZMM HETPepHIBHEI KOHTPOJNb M3OJIIUHH CeTH, ITO3BOJISIOILHA
TIPeNOTBPAIIATH 3NEKTPOONIACHBIE CHTYAlUH B ClIydae yXyIIIeHHS H30MIUH.

K HacrosmeMy BpeMeHH pa3paboTaHBI METOIB! OHPEHCICHHA NapaMeTpoB
uzoisd. OIHAKO KaXKOBIH M3 HUX MMEET ONpefieeHHble HeIOCTATKH. VI3BeCTHBI
Merozsl,  TpelyomiHe  YCTaHOBKH  JONOJHWTENBHOTO  BBICOKOBOJIBTHOTO
obopyaosaHus 1160 IPUMEHEHHUA OIIepaTHBHOIO TOKA, YTO HPUBONUT K M3MEHEHHUSM
pabodero pexuMa paboThl CeTH M OTpakaerTcsl Ha O€30MAaCHOCTH MW HAJSKHOCTH
3neKkTpocHaOxeHud. Psi  W3BEeCTHRIX METOJOB JHIOb (UKCHPYET CHMKEHHE
CONPOTUBACHUS W3OMSAIHUH, HE ONpeAeiisii INpM OTOM CaMy ero BEeIHYUHY.
CymecTByIOT METOIBL, OCHOBaHHbIE Ha H3MEPEHWH PEeXXHMHBIX [apaMeTpOB CETH,
KOTOpBIE HE BHOCAT M3MEHEHHs B paboumit pexxuM paboTHl ceTd, HO TpebyroT
JANbHEHNIETO PA3BUTHA B CBA3HM C TeM, 4TO He ODECIHEUMBAIOT HEOOXOMMMOH
TOYHOCTH pacdeToB. AKTyaJbHOM 3ajgadefi Ha CEroJHAIIHAN IEHb ABILCTCA
ofecrieueHne HENPEPLIBHOTO KOHTPOA H30JALHH, KOTOPOe BO3MOXKHO OCYIIECTBHTh
Ha OCHOBE JaIbHEHIIEro pa3BUTHs M HCCNENOBAHUS RAaHHBIX METOJOB, OCHOBAaHHBIX
Ha U3MEPEHHH PEKHAMHBIX NapaMETPOB CETH.

JanpHelilmee pa3sBUTHE METOZOB OIpeleleHus IapaMeTpoB H3OIALHAH
HpeoaraeT B OyAymieM peann3oBaTh HENPEPHIBHBIM KOHTPOJIE U30JSALAY B BHIE
JQUAarHOCTHKH HAa OCHOBE H3MEDEHHS DPEXHMMHBIX [apaMeTpOB CETH B DPEasbHOM
BpeMeHH. /[laHHas [MarHOCTHKA TIO3BOJMT HA paHHeH craguu OOHAPYXHThH
yXYZIIeHHe H30JAIAM M ONpeJeNuTh ee y4JacTOK, M CBOEBPEMEHHO YCTPaHHTh
IedeKThl 30N, 6e3 OTKIMIOYeHHs noTpebuTenei IEKTPOIHEPIHH, TEM CaMbIM
IpeJOTBPATUTS aBAPHHHEIC CHTYALMH B PaclpeeIUTENbHbIX CeTIX.

Hesb paGoThl — NOBBILICHHE GE30IaCHOCTH PACIIPENEIHTENIbHEIX ceTell 6...35
kB ¢ u3onupoBaHHOl HEHTpanbIO 3a CueT AanbHeWInero pasBuUTHA K BHEJpEHUs Ha
IIPaKTHKe METOJ0B ONpeAeNICHHs IPOBOJUMOCTH H30MIALMHA U MECTa €€ IIOBPEXACHMA
TIO PEXXVMHBIM NapamMeTpam CeTH.

Hpess paborpt — paspaboTka ONTHMANBHBEIX METOHOB  ONpeRelNeHHs
TIapaMeTpOB H30JSIIMH W MECTa €€ ITOBPEXAEHUA Ha OCHOBE M3MEPEHHS PEXHMHBIX
mapaMeTpoB CETH H  HCclefoBaHHEe O(QEKTHBHOCTH 3THX METOAOB C
HCTIONB30BaHuEM LU POBOH MOJENTH CETH. §‘ K? A q)-ygié;flbcxﬂifi
| roC. yHEBEPCHTET
. HAYUYHAST |
PBURITVMOTEKA




Hayunble HOJI0/KEeHHS H Pe3yJIbTAaThl, BBIHOCHMbIE HA 3aL(ATY.

1. TlorpemHOCTH OIpeJetTeHHS IPOBOIMMOCTH HM3ONSIMH (a3  CeTH
OTHOCHTEIILHO 3€MJIM 3aBHCST OT BIOOPa CXEMBI 3aMeIleH s JIMHHHA C OTTIAHKOIH;

2. AnanpTndeckue 3aBHCHMOCTH TIPOBOJUMOCTEH M3OMALMH H PEXKUMHEIX
HapaMeTpoB CETH, IONy4eHHbIe B TaHHOH paboTe 1Mo METOLY y3JIOBBIX OTEHUHAJIOB
(MVII) u Metomy xoHTypHBIX TOK0B (MKT) nmaroT pasnuunbple  IIOTpemiHOCTH
oupefeNeHUs MNPOBOAMMOCTH H3ONAUMH (a3 CceTM OTHOCHTENLHO 3EMIIH.
Hcnone3oBanye JONONHHTENFHO HM3MEPEHHBIX TOKOB B MeCTe IIPHCOeIMHEHHUs
OTHalky, B YHOMSAHYTHIX YPaBHEHHAX yYMEHBIIAET [OrPEIIHOCTH ONpefeIeHHs
HPOBOMMOCTH H30ALME (a3 CeTH OTHOCHTENBHO 3eMITH;

3. TouHOCTH OIpejieIeHUst IIPOBOAUMOCTH H30JALMY (a3 CeTH OTHOCUTENEHO
3€MJIM B BO3MOXHOCTB OIPEENEHIA yIacTKa ¢ YXyIeHHON usonsuuel 3aBuCAT 0T
CTEIIEHW YXYHAIUCHMS M3OISIHM B MECTe MOBPEXKIUEHHS K KiIacca  TOYHOCTH
H3MEPHUTENBHEIX IPHOOPOB;

4. BO3MOXKHOCTh HENPEPLIBHOTO KOHTPO/A HM3OJALMHM HA OCHOBE M3MEPEHUS
PEXUMHBIX TAPaMeTPOB CETH.

O6ocHOBaHHOCTD H JOCTOBEPHOCTH HAYYHBIX MOJIOKEHHI, BHIBOAOB H
pexoMenaanmii obecreduBaeTcs CTPOTHM COOMIOZCHAEM 3aKOHOB TEOPETHUECKIX
OCHOB DJICKTPOTEXHUKHY ¥ CONOCTABIEHHEM DE3YJIbTATOB PACYETOB NPOBOIMMOCTH
M30NAIMM  — ¢ JeHCTBUTENBHBIMH 3HA9YEHHSMH [POBOJWMOCTH  M3OIIIHUH,
3aN0KEHHBIMU B H(poBoil Monenu ceTd. Beino Taxxke mpoBelieHO comocTaBlieHHe
Pe3ynbTaToB ONpEAeieHUs PeakTHBHOM IPOBOAUMOCTH U3OJSLUH pealbHOH JIMHNY,
[OMYYEHROH B 9KCIIEPHMEHTE CO CIIPaBOYHBIMH JAHHBIMH.

3uayenne paGorsl. Hayuynoe 3madeHue pabGoThl COCTOHT B TOM, 4TO
TONYYEHB! AHAJWTHYCCKHEe 3aBUCHMOCTH, KOTOpBIE [IO3BONSIOT — OIIPeHENHUTh
TIPOBOMMOCTD M30NAINK (a3 CeTH OTHOCHTENbHO 3eMid JMHAM ¢ oTnaliko#f mo
pesyibrataM  H3MEpPEHHS  [apaMeTpoB  DEeXuMa B paclpeielMTeNbHBIX
aNeKTpudeckux cemix 6...35 kB ¢ usonupoBarHO# wmejitpanpto. Ha ocHoBe
YHCIEHHBIX JKCIEPUMEHTOB, II0 IONYyYEHHBIM aHAINTHIECKHM 3aBHCHMOCTIM
HCCHEGNOBaHBl H IPOAHANH3HPOBAHBI DE3YJIbTATHL PACYETOB HPEATONEHHBIMU
METOJaMH [0 OIpEJETICHUI0 IIapaMeTpOB M3OIAUMH OTHOCHTENBHO 3eMIM C
MHHUMaILHEIME TOTPELIHOCTAMY B NOKa3aHa BO3MOXKHOCTE OIpE/e/IeHHs yHacTKa ¢
YXYIIICHHOM M30I91Mel B pacipeieuTeNbHOM ceTn, AMetomelt oTnaiky.

IpaxTrueckoe 3Hauenne paGorTsl 3axmodaercs B pas3paboTke 3¢ dHeKTHBHON
METOAMKY ONpeNeNeHus [1apaMeTPOB M3ONSALUMH (a3 CeTH OTHOCHTEIHbHO 3€MIH, 4
TAK)KE MecTa ee IOBPEXIEHHWs X BO3MOXKHOCTH Dealu3alldd HEIpPEepLIBHOTO
KOHTPOJIS H30NISLMH Ha ee OCHOBE IO pEe3yIbTaTaM HM3MEPEHHS PEeXHMHBIX
[apaMeTpPOB CETH B PeaJbHOM BPEMEHH B BHIE JMATHOCTHKA C HCIIONL30BAHMEM
ABTOMATU3MPOBAHHBIX CHCTEM KOHTPONA M y4YeTa JJIeKTpodHepruu. IIpaktuueckoe
BHEJPEHWE JAHHOTO METO[d TO3BOJMT HOBBICHTL 6€30MacHOCTh  paGoThr
PpachpeIeNuTENbHBIX FICKTPHYECKHX CETEH.

Peanuzanus BHIBOJOB H pexoMeHaanui paGorel. MeToquka OIpeJielieHUs
[I2paMETPOB M30JLMH OTHOCHTENBHO 3eMIIK U YYaCTKa ee [OBPEXICHHS Ha OCHOBE
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HM3MEPEHHs ~ PEXHMHBIX  [1apaMeTpOB  CeTH  BHeApeHa  LleHTpaibHBIMU
snexTpraeckumu cetaMu punuana OAO «MPCK Vpana»-«UensGonepron.

Pezynerarel  aHamHTHYECKHX  3aBUCHMOCTeH, HaydYHBIX  BBIBOJOB U
PEKOMEHAIUH TIO OIpeAeNeHUI0 HIPOBOJUMOCTH H30MSIHI OTHOCUTEIBHO 3¢MIH U
MeCTa  CHWXCHMS  CONMpPOTMBICHWS  M30MAUMH JMHMM C  oToalixoft B
paciipe/ieTATENBHbIX ANEKTPHIECKHX ceTsaX 0...35 kB ¢ H30MHpoBaHHON HEHTPAIBIO
mpenaoxeHel  And  npuMmeHeHns  IOXHO-YpalnsCKOMYy — rocyIapCTBeHHOMY
YHUBEPCHTETY IJIS PACCMOTPEHHS B NEKIIHMOHHOM Kypce «ONeKTpUdecKue CeTH H
CHCTEMBI» npyu 00yueHuH CTyZeHTOB CHEIHATBHOCTH 140205
«OTEXTPOSHEPTETHIECKHE CHCTEMBI ¥ CETH», a Takxke 0akalaBpoB MO HANPABIEHAIO
14020062 «DnexTpOsHEPreTHKAY.

AnpoGanusi paGorsl, OCHOBHBIC MATEePUANE] ¥ PE3YABTATH! AVCCEPTALMONHON
paboTsl OBUIH HONOXEHBI, paccMOTpeHsl B ofoOpeHsl Ha XXVII u XXVIII
Poccuiickux mxonax mo npobiaemam Haykd ¥ TexHomoruit (Muace, 2007, 2008), Ba
€XKEroAHBIX HayJHO-TEXHIYECKHX KoH(bepeHIusIX IOxuO-Ypansckoro
rocyfapcTeeHHOr0 yHusepeuteta (Yensburnck, 2007-2008).

Hy6aaxanuu. Ilo Teme auccepTanyy onmyHIMKOBaHO 7 MeYaTHEIX pabotT. U3
HMX 2 ~ B XXypHajax, pekoMenoBanHbX BAK.

Crpykrypa u 006eM paGoTsl. [uccepTanus cOCTOMT U3 BBEICHNUS, ATH THaB,
3amroYeHns, cogepxuT 201 cTpaHMHy MAaIUWHONKCHOTO TeKcTa, 18 pucyHxos, 37
Tabsmn, cnucok nwreparypel M3 151 HamMenoBanmii m 4 mpunoxeHus Ha 55
CTpaHMIaX.

OCHOBHOE COAEPKAHHUE PABOTHI

Bo BBemennu 0GOCHOBaHA aKTYaJBHOCTh TEMBI JHCCEPTAIMOHHON paboTEI,
COPMYNMPOBAHBl 1LI€Nlb W OCHOBHAs Mjaest paboThl, MpPeJCTaBIeHb! Hay9HBIE
TIOJIOMKEeHUS. M pe3yNbTaThl, BRIHOCHMBIE Ha 3allUTy, OTMeueHa Hay4Has 3Ha9HMOCTh
W NpaKTH9eCcKass HEHHOCTh paboThl, MPEICTABIEHB! CBeeHUs of ee anmpobaumuu #
OCHOBHBIX ITyOJIMKALHSX [0 TeMe, OIHCaHa CTPYKTYpa JUCCePTallnH.

Bonsoil BKIax B U3yueHHe NpobieMbl olpeneeHHs [IapaMeTpOB H30ALHH
BHECIM TaKHe OTeUeCTBeHHsle Mccnenosareny, Kak Bewmsx H.A., Byxrospos B.®.,
Imapwmun J1LB., Terpos O.A., Cunopos A.M., Llanenxo E.®. u ap.

W3 apanvsa nHTepaTypHBIX WCTOYHHKOB PAa3MMUHblE METOABI OMpe/efleHHs
HApaMeTpoB H3ONALHKA TIPeNONArajoT pasHylo CTelleHb BO3AEHCTBuL Ha pabounit
PeXHM CeTH. B cBA3H ¢ 3THM Pas3IMyaroT CIEeIyIOIIKe METOIBL:

1) MeTomel ompeleNeHHs] [ApaMeTPoOB H3OJAHMH, TpeOylomue MOJIHOTO
OTKITIOYEHHS 3IEKTPOYCTaHOBKH;

2) MeTO/IbI OIpeneneH s NapaMeTPOB U30JSIUH, HCIIONB3YIOIIe HalpKeHne
IIOCTOPOHHEN0 HMCTOYHMKA [HTAHWS, TOKH KOTOPBIX HAaK/ajblBaloTcs Ha pabowumit
PEXMM CETH, YTO TIPHBOJUT K CHIDKEHUIO YPOBHSA 2/1€KTPODE30IaCHOCTH;

3) Meromsl OmpefeNiCHUs  IAPAMETPOB  M3ONALMH,  MCHOJB3YHOLIHE
TTOIKNFOYEHHE K IEKTPOYCTAHOBKE [IOMOJHHTENBHBIX 3JIEMEHTOB, YTO TaKKe



HAKJIaABIBaeT JOMONHUTeNbHbIE TOKM Ha paboumii pexxuM cery, crnocoGerByroumit
CHIKEHHUIO YPOBHS MIEKTPO0e30IaCHOCTH;

4) Meroxs! ONpejcNeHHs IIapaMeTpPOB H30MIHKM HAa OCHOBE M3MEpeHHs
PEXUMHBIX ITapaMeTPOB CETH, 0€3 YCTaHOBKY JOIIOJIHUTENBHOr0 000pYIOBaHHS U HE
OKa3HIBAIOIHE BIUSHUA Ha PEXHM paboThl 371eKTPOYCTaHOBKH.

Ha ocHoBe aHamu3a IHTepaTypHBIX JaHHBIX, BHIODaHO HampaBIeHHE
TPOBOMMMEIX WecliefoBanmii 1o fanbHeHINEMy PasBUTMIO METOHOB ONpeNeNcHVi
TIapaMeTpOB U30JIALHN Yepe3 IIapaMeTphl PEXHUMa CETH.

B  macrosmell pabGore wuccienoBaHB Oonee  3Q(EKTHBHBIE METOIBI
ONpefielieHUss TapaMeTpOB HM30MAIMH ¢ BHIABWDKEHHEM [HIOTE3 O MeCTe
TIOBPEXKICHHS M30MAIHA. A TaKKe HCCIef0BaHBl APYrHe (akTOphl, BIMAIOIHE Ha
OTIpe/ieTicHHe BENHUHHB MPOBOJUMOCTH H30MAIUM M ONpeleNeHHs YydYacTKa ee
TIOBPEKACHASA, TaKkdHe KakK: KpaTHOCTh YBENHYEHHS [IPOBOAUMOCTH HIOIAUHA
HOBPEXACHHOTO YIacTKa M KINacc TOYHOCTH M3MEPUTEIBHBIX IPHOOpPOB.

B nepeuucieHHEIX BBILIE HCCIENOBAHUAX PacdEThl BEAYTCS IS KOMILIEKCHBIX
npoBoguMoOcTel, a aHanmh3 BeJIeTCss B OCHOBHOM JIS aKTHBHEIX NPOBOAMMOCTEH,
IIOCKOJNBKY CTeleHp IIOBPEXIEHHS M30NALUMH  OTpeneisercs AKTHUBHON
HPOBOAHMOCTEIO.

JlaHHBIH MeTOA, OCHOBAaHHEIH Ha M3MEPEHHMH PEXHMHBIX HapameTpoB CeTH, B
JanbHeHIneM MOXeT OBRITH MCIONB30BaH JUIS pealnu3alliy HEIPEepBIBHOTO KOHTPONS
H30JIIME B PEXMME pPealbHOrO BpeMEHHM B BUJAE IHATHOCTHKH. DTO NO3BOJHT
(GUKCHPOBATH H3MEHEHHe TIPOBOAMMOCTH M3OMAIMY 1 CBOEBPEMEHHO MPEOTBPATATE
aBapuiHBIe CHTYallH, BRI3BAHHBIC IIPo00EM H30IAIUM B CITydae ee — YXYAIIEHH.

B naunoit paGore MPOBOIATCS MCCICROBAHUS HO BIUSHHIO CXEM 3aMEINEHHs
JWHUA C© OTHAalkoH Ha IIOTPElIHOCTH OIpENeNeHHst NPOBOAMMOCTH H3OSALUA
OTHOCHTEJIBHO 3eMJIH B paclpe e UTeIbHBIX JNeKTPHIeCKuX ceTsx 6...35 kB.

Uccnemosanust OpoBOIATCS A JABYX BapHaHTOB cXeM 3amMemieHus: 11-
o6paznoit u T-oGpa3Hol, ¢ IPIMEHSHUEM B PACUETaX METOMA Y3IOBRIX IOTEHIHATOB
(MVID) u MeToza xoHTYpHBIX ToxoB (MKT).

Cuuraetcs, 9T0 3ajaHHOH sBngercs 3-dasHas Uemb C CHUMMETPHYHBIM
uctounukoM JJC # CHMMETPUYHOH Harpy3xoil, IO3TOMY pacueThl BEITIONHIIOTCS
It otHOH (assl (haser A).

JUis WCcCnenoBaHMs BO3MOXHOCTEH TpeiiaraeMoOro MeTOAa OmpeNeNeHMs
TPOBOAMMOCTH H3OJMILMM K IIOTPEIHOCTH €€ OIpPeNeNeHHs I10 PeXUMHBIM
HapaMeTpaM HCIIONB30BaHbl UGPOBEIe Mofeny sleKTpHyuecKol cetu ¢ IT-o6pasHoi
u T-o6pasHoit cxemaMmu 3aMeLIeHHs, 3aricaHtble B TakeTe MatCAD.

3apava wugpororo Mogenuposanus (LIM) coCTOMT B ONIpeAeeHUH PeXXHMHBIX
TapaMeTpoB cetd (MMM BETHYHH), PACCUHTAHHBIX ¢ BBICOKOM CTEIEHBIO TOYHOCTH,
KOTOpHIE TPHHHAMAIOTCH 32 HeHCTBHTENBHBIE 3HAYCHNA, HA OCHOBAHWH H3MEPEHHS
KOTOPBIX ONPEAEIAIOTCS HapaMeTPEl H30JIAIHH.

Pacuer [IM ocHOBaH Ha MOCIENOBATENLHOM ONpPEIENEHHH HANPSKEHHN H
TOKOB Ha yJacTKaX LlellH, HauuHas ¢ MeCTa NPUCOSAHHEHHS OTNAHKY ¥ TIOCTENeHHO
NPOXBUTAACh K KOHLAM M HaYaily JMHUA.



Il-o6paznas u T-obpasHas  cxembl 3aMmemenus ¢aspl A ywacTka CeTH
muhPOBLIX MOZENel IpeICTABIeHb] COOTBETCTBEHHO Ha pyc. 1 1 2.

i Zidy oo e 2 i i .
; 0 Y 2 HeHCTBHTeHBHbIe 3Ha4YCHHUA

H3MEPSEMBIX BEMTHYHH,
le HoydeHHble B UHMGPOBRIX

MOJIETAX, HCIIONB3YIOTCA
pu MOZENNPOBaHAA
H3MEPEHHH HaNpsKCHHH 1
TOKOB TipubopaMu Kiacca
0,1 gna 100 1mwmknos
U3MEpPEHUH, MpesICTaBIAIo-
mux co0ol Mojens OJIHOro

pearbHOTO H3MEPeHHS.

Puc. 1. T1-o6pa3ras cxema 3aMemenns

taser  yuacTka ceTH

Puc. 2. T-o6pasnas cxema
3aMeIIeHus (a3bl yHacTKa
ceTH

Hast I1-o6pa3zHoit
CXeMBl 3aMellleHHs NTHHHH
¢ OTHalKOH MpH pacueTe
no MVIIT u MKT nocrue
BEITIOJHEHHS BCEX
TipeoOpa3oBaHMH, ¢ yHETOM
IpuBeleHHEIX B pabore
0003Ha4YeHHH, IIONy4eHE
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O6o3HaueHNs HANPSHKEHUH, TOKOB, CONPOTHBICHHH H MPOBOAMMOCTEH B
YpaBHEHHAX COOTBETCTBYIOT 0003HAUCHUAM Ha CXeMe;

Z
m=3 — xo3QQUUUEHT pacnpeieNieHrs POBOAUMOCTH H3OIALMHA;, W =y, + jiy; —

z
1 1 1
KOMII/IeKCHas IePEMEHHas; g = — +-—+— .
= Zy Z, 4

Tlosy4ennsle YpaBHEHHSA pemaTes METOZOM MHHHMH3aIHH
cpeqHeKBaipaTH4YHOM norpemHocTd B nakere MathCad, B pesynbratre dero
OIIpe/iesIeTCs BENUYNHA CyMMapHOH NIPOBOIMMOCTH H3OJSILIMM PacCMaTpHBaeMOro
y4aCTKa CeTH U NOTPEHIHOCTh €€ OIpeIeNICHHUSI.

AHann3 TPOBENECHHBIX HCCIEAOBaHMN IIOKa3as, 4YTO JAYala3oH H3MEeHeHHs
BEJIMYMHB! CYMMapHOH IIPOBOJMMOCTH H3OJIAINH, U €8 NOrpeliHoCcTH 1A uemnd c [1-
obpazHoHl cXeMol 3aMelleHUs He 3aBHCHMO OT BbIOopa MeTo/ia pacyeTa (pe3yabTaThl
o MVYII u MKT coBmazaroT) HOmyquiuck MeHblne, 4eM A T-o6pa3Holt cXeMsbl
3aMmeterns (tabi. 1 u 2).

Tlpy pacueTe TOIPEHIHOCTH OIpeXENeHHS CYMMapHO# IPOBOAMMOCTH
M3OSIMK B KadecTBe 3aJaHHON aKkTHBHOI NPOBONMMOCTH NPHHUMAETCS CpeIHee
3HaYeHHE AKTHBHON IIPOBOAMMOCTH M3OJSLHMY BO3IYIIHOK JIMHUM C Y4ETOM TOTO,
YTO aKIVWBHAs [POBOAMMOCTh H3OIAIMHM JMHME MEHSCTcd B 3aBHCHMOCTH OT
KITMMaTHIEeCKHX yCJIOBUH M COCTOSHHUS H30ISITOPOB.

Tabmuna 1

ITorpemHoCTH OHPEACICH S CYMMAPHOR ITPOBOIMMOCTH H30/ISIUH
Cxema Meron Gs max, Gs min, Bs max, Bs min,
3aMelneH s pacuera % % % Y%
11 MKT, MVIL 33,29 47,49 49,59 -45,12
T MKT, MVII 27,56 -72,78 75,00 48,12
Tabmuma 2
OupezesneHne CyMMapHOi MPOBOAUMOCTH H3OSIUH
Cxema Meton Gs max, Gs min, Bs max, Bs min,
3aMemeHud | pacgera Cu Cum Cm Cym
1 MKT, MYI1 0,0004799 0,0001890 0,001077 0,0003952
T MKT, MVYTT 0,0004592 0,00009800 0,001260 0,0003735




B pesynbrate wucciemoBaHHN YCTAHOBIEHO, YTO ONTHMANBHBIM SBISETCS
BoI6Op II-06pasHoli cxemsl 3aMelleHHs JNMHAA C OTHAlikoH ¢ NpUMEHEHHEM B
pacuetrax MYIT u MKT.

Hcrone3ys ypaBHEHHs IENH, IONyYeHHBIE BBINe s I1-06pa3Hoil cXeMsl
samemenns 110 MVYIT u MKT, BoiBeieM aHaIUTHYECKHE 3aBHCHMOCTH IS Gonee
TOYHOTO ONPEAEISHNS BEININHE! [IPOBOJHUMOCTH H3OJIAIMH OTHOCHUTENHHO 36MIIH.

Ha panHOM oTame pacueToB CYHTAeTCs, 4TO B pPaccMaTpHBAacMOH LEIH
IPOM3OILIO MOBPEXCHHE U30JHIHA B (ase A, IO3TOMY pacyueThl IPOBOAUMOCTEN
K30JIAIMY BEIIOJHAIOTCA AN CXeME! a3kl A ¥ COHOCTABIBIFOTCS C TIPOBOSUMOCTIMH
H30JSIIMH HelOBpeXeHHOH da3sl B. Pacders Bemonmssores mist I1-06pasHoi
CXeMbl 3aMEIlEHMs JUHHMK ¢ oTnadkod mo MVII mng Tpex ciydae yxynmmewus
M30JIALIAHN:

1) Ha nepBoM yuactke (1-0) rimapaol TuHMH;

2) ua BTOpoM y4acTke (0—2) rmasHoH TuHNH,

3) na TperseM yuactke (0-3) ornacuHON TUHUH.

B pabore wuCIONB30BaHBI pe3yiIbTaThl pacueToB LHAQPOBBIX MOZenell mpu
HCIPaBHOM CHMMETPUYHON CETH U IIPH YXYAUICHHH H30JIALMH B Gase A Ha IEepBOM,
BTOpPOM MK  TpeTbeM ydacTkax co 100-kparHsiM VyBeIHYEHHEM aKTHBHOH
HPOBOANMOCTH M30JIUH COOTBETCTBEHHO!

Y=Y, +100Re(Y ), Y=Y, +100Re(Y,;,), Y,3=Y;; +100Re(¥y,).

Pacuer cuMMeTpruHOH IHPPOBOI MOJEIH NPHUBEAEH Bhille. {11 BAPHAHTOB C
YXYZUIEHUEM M3OJLALMM pacyeThl BBIUIONHAIOTCS IO aHAJTOTMIHOHW Meronuke. B
pe3ynsTate pacyera HUGPOBBIX MOAENed ONpPeNesIOTCS PEXUMHEIE IIapaMeTpbl,
KOTOpHIE HCHONB3YIOTCH KaK AelicTBUTENbHbIE 3HAUCHIS H3MEPSCMbIX BETHYHH IIPH
MOJICTIHPOBaHUY HM3MEpeHMll HampsDKeHMit H ToKoB npubopamu knacca 0,1 mux 100
IIUKJIOB W3MEPEHHUH.

B cerm 0e3 mNOBpexIeHHWA H3OMALNM IPOBOJAMMOCTE pacIpeaeNnseTcs
TIPONOPIHORATHHO JIMHE YYacTKOB. B cimydae yxymmeHus mzonsanuu ko3ddunuent
m He COOTBETCTBYET PAaclpelelIeHHI0 NPOBOAUMOCTH II0 ydacTkaM ceTH. [losTomy
BBIIONHAETCS IlepepacueT Kodhuimenta paclupeleneHdss HIPOBOIUMOCTH €
BEIIBIKEHHEeM THIOTe3 O MecTe MOBPEeXICHHS: Iumnore3a | — IOBpexJeHWe Ha
MEepBOM y4yacTke; I'MIoTe3a 2 — MOBPeXJIEHHe Ha BTOPOM YYacTKe; rUmoresa 3 —
MOBPEXKACHHE Ha TPETHEM YUacTKe.

C ydeToM NONYYEHHBIX KOI(Q(MMIMEHTOB DpacIpefeNieHHs IIPOBORUMOCTH
H30NUUA BHITONHSAETCS pacdeT I1-00pa3Hoil cXeMbl 3aMeleHusl JUHUHU ¢ OTIIaiKoH
110 METOY Y3JIOBBIX NTOTEHIIHAJIOB 10 TPEM BapHaHTaM YpaBHEHUH Hemu:

Bapuant 1 — pacuer uemm mo MVYII 6e3 [omonHHTENBHBIX YpaBHEHHIT
(npuBe/ieH BBILLE);

Bapuant 2 ~ pacuer nenu 1o MYIT ¢ JONONHUTENFHBIME YpaBHEHHAMU 1
toKkoB. K ypaBaerusm no MVYII noGaBuM IONONHUTENRHbIE YPaBHEHHS IS TOKOB
Ly, 1y, 13, A3MEPEHHBIX B MECTE NPHCOEAMHEHHA OTIANKH:
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Bapuant 3 — pacuet enu 1o MVYII ¢ ZONOTHATENBHEIMA YPaBHEHHMSIMH JUIA
Hanpspxeau#. K yparaerusm mo MVIT no6aBum HOTIOTHATENbHBIE YPAaBHEHUS I
HanpspkeHHH U B MecTe NpHCOSIUHEHHUS OTIAMKH!

Ul-[l+LY“lJ 1‘
2

1-m)-Y-Z, :
Uz-(u%}% Zy|~Uy=0; a7

U3-(1+Y 343 } Iz
2

Pacuer nanHBIX ypaBHeHmit BemomHsercs B makere MathCAD u panee
aHATIM3UPYIOTCA TIONIydeHHbIe pe3yIbTathl. [IoCKOIbKY IIpH MOBpeXXIEHUN H30ISLHUH
BO3DPACTAIOT aKTUBHBIC TOKM YTEUYKH, YTO IPUBOIAUT K YBEIMYCHUIO aKTHBHOR
IIPOBOAMMOCTH, TO 5TO [O3BOJSET B JNONYCTHMBIX [pefeflaX pacCyHIarh
[IOTPEMIHOCTH  ONpejeieHus aKTHBHBIX mnpoBoguMocred. [N  peakTUBHBIX
IIPOBOAMMOCTEH MoNydaeTcss OOJIbIINAs OrPeIHOCTh €€ ONpeNeseH s, U3-3a MaJTol
BeNMYMHBI CaMOf peakTHBHON IIPOBOJMMOCTH (LOTPEIHOCTH  OIpeAeiIeHus
[IPEeBHINIAIOT CaMy BENIWYMHY PEaKTHBHOM mpoBoxuMocth). [losToMy anamus
BBITIOJTHEH TONBKO AT aKTHBHBIX HPOBOIMMOCTEN.

IIpn noBpexaeHWm Ha OJHOM M3 YYacTKOB CETH BO3pacTacT BEJIMHYUHA
TPOBOIMMOCTH H3OJIAIMH NOBPEKACHHOTO y4acTKa, IpH 3TOM Ha HelOBPEeXKIEHHOM
yYacTKe COXpaHSEeTCS Majias BENHYMHA MIPOBOJMMOCTH M IIPH pacdeTe IOmydaercs,
YTO MOTPEINHOCTD OIpEJAEieHNs] IIPOBOIMMOCTH H30ISLMKM  HENOBPEXAEHHOTO
y4acTKa MpeBHIIaeT caMy IIPOBOAMMOCTh. [TosTOMYy 3TH 3HadYeHHs B TabNHIAX He
npuBonATcs. Bo 2-M BapuanTe ypaBHEHMI 1/ CpaBHEHHS NpPHUBEJEHBI PE3yNIBTaThI
IO BCEM Y4acTKaM CeTH, TakK Kak 2-i BapuaHT (C AOTONHHUTEILHBIMA YPaBHEHHSIMA
110 TOKY) AaeT OOJBINYI0 TOYHOCTH B Pacderax, TeM CaMblM, YMEHbBMIAd BEIUYHHY
TIOTPEIIHOCTH. OTO CBSI38HO CO 3HAYHWTENbHBIM M3MEHEHHEM TOKOB B LIETH 3a CUET
JOBOJTBHO CYIIECTBEHHBIX TOKOB YTEYKH Ha 3eMITIO.

[Mpoananu3upyeM pesyabTaTH UCCIe0BaHUN IO IepBOMY y4acTKy (Tabn. 3 u
4), o7 BTOPOTO | TPETHEeTO Y4acTKa aHaNH3 IPOBOJHTCA aHAIOTHIHO.

~Uy=0, (18)
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Tabmuna 3

IorpemHocTn onpeeaeHAs NPOBOMMocTY H3onsnuy o MY mpu noBpexneHun Ha nepBoM
ydactke co 100-KpaTHEIM YBETHUYCHHEM IIPOBOAUMOCTH H3OJISIIHI

urro- [ Bapuant . . .
Tesa ypamje- Gmax, % | Gmin, % | G3max,% | G3min,% | Gsmax,% | Gsmin,%
HHAW
1 4,23 -3,88 - - 0,314 0,359
1 2 0,617 —0,378 127 -201 0,247 0,187
3 3,01 =5,57 - - 0,452 —0.446
1 229 225 — - -611 —654
2 2 —73,3 -106 -36,3 —41,8 -73,2 -106
3 281 266 - - -96,3 ~118
{ I -147 —154 - - 289 -319
30 2 ~99,2 ~107 | 14794 951 -50,1 -103 |
E -154 | 210 | - - 1 349 1 -184 |
Ob6o3HaueHue B Tabmule BapUaHTOB ypaBHeHMH: 1 — 6e3 JOMOJHHTENHHBIX
ypaBHEHWH; 2 — C JONONHATENbHHIMM YDAaBHEHWIMH /i TOKOB;, 3 — €
JOTIONHUTENBHEIMY YPaBHEHMAMH IS HalPsDKEHUH.
Tabmmna 4
IposopumocTu m3omsamn o MYII juist cinydas NOBpeXICHHS Ha IEPBOM
yuactke ¢o 100-KpaTHEIM YBeJHUeHHEM IIPOBOAHMOCTH H30OIALNH
ol &3 |
Q E § Gmax, Gmin, G3max, G3min, Gsmax, Gsmin,
2! g4 Cm Cwu Cu Cm Cum Cm
S8 E
1 0,03777 0,03483 0,001641 —-0,001545 0,03647 0,03623
1 2 0,03646 0,03610 0,0002728 | —0,0001209 | 0,03645 0,03629
3 0,03733 0,03422 0,002224 | -0,001130 | 0,03652 0,03620
1 0,1192 0,1177 —0,3045 -0,3195 ~0,1856 —0,2014
2 2 0,009679 | —0,002296 | 0,00007645 | 0,00006986 | 0,009755 | —0,002220
3 0,1380 0,1326 -0,1314 -0,1445 0,001347 | -0,006512
1 -0,01694 —0,01943 0,04418 0,04281 0,02587 0,02475
3 2 0,0002916 | —0,002424 | 0,01787 0,001261 0,01815 | —0,001162
3 1 0,03067 | -0,06178 | 0,03228 0,01838 | 0,04905 | -0,03055

HOHY‘ICHHBIG pe3yabTaThl NOKa3BIBAKOT, YTO IIPH INOBPEXACHUU Ha NCPBOM

ygactke (cM. Tabi. 3) 1o BceM TpeM BapuaHTaM YpaBHeHHH [erH IPOXOJUT IMIIoTe3a
1, mo xotopo# mpefnonaraeTcs nopexuenue Ha ydactke (1-0). B nannoM ciydae
NOTPEIIHOCTH ONpeelieHus IIPOBOJMMOCTY M30JIANHY IIONY4aroTCsl HaHMEHBUIAMH
JUL THIOTE3E! |, a IMEHHO:

— [0 IIepBOMY BapHaHTy YpPaBHEHWH IenW, MOTPEIIHOCTH ONpeleneHns]
CyMMapHOH HpPOBOAHMOCTH H30MAUMH cocTaBasstor Gsmin = —-0,359 % w©w 1o
rnaBHo# auaun Gmax = 4,23 %;
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- [10 BTOPOMY BapHaHTy YpaBHEHMI Lermy cooTBeTCTBeHHO Gsmax = 0,247 %
H no riasHoi muard Gmax = 0,617 %;

— [0 TPeThEMY BapHaHTy YpaBHEHHH e cooTBeTCTBeHHO Gsmax = 0,452 %
¥ 10 raasgo# ymard Gmin = 5,57 %.

Jiis HenpaBuWABHBIX THIIOTE3 5TH 3HAYEHMS BO MHOTrO pas Gonsime. Ecam
HOTPENIHOCTH HPEBBINIAET CaMy BEIUYHHY HPOBOAMMOCTH, TO IPOBOIUMOCTS MOXKET
TIONMYYHTECS OTPHUATENBHOH. DTO rOBOPUT O TOM, UTO IIpEHitojaraeMas THIOTE3a
ABIIETCS HENpaBUIIBHOH. Kpome Toro, npH NOBpeXJSHHH Ha IEpBOM yYacTKe
[TaBHOH IMHHHM, IPOBOAMMOCTE H3OJNSLMH [JIABHOM JIMHHH W CyMMapHas
IPOBOAMMOCTD CETH YBENIMYMBAIOTCH Ha OWH M TOT K& ITOPS/OK U 10 BEJIHYMHE MX
3HaueHHs OnuskH (cM. Tabn. 4), a MMEHHO, 10 IEPBOMY BapyaHTy ypaBHEeHHIH
cyMMapHasi IpoBoguMOcTh cocTaner Gsmax = 0,3647 Cm u Gsmin = 0,03623 Cwm,
IPOBOMMOCTS IMiaBHOH MuHuH Gmax = 0,03777 Cm 1 Gmin = 0,03483 Cm.

IMockoneKy ReHCTBHTENbHAS BETHUHHA IIPOBOAMMOCTH U30IALHH HE W3BECTHA,
TO JyIst aHAN3a PE3YTHTATOB UCCIeI0BAHNN IPUHUMAIOTCS CIIEAYIOIINe KPUTEPUH:

1) kpurtepuil NpaBHABHONH I'WIOTE36I — IMPOBOIUMOCTh IIOBPEXIEHHOTO
yJacTka OM3Ka K CyMMapHO# ITPOBOAMMOCTH CeTH;
2) xpuTepuH HEUpPaBUNLHOM THIMOTE3s!  — OTPHIATENbHAs BEJIMYUHA

NIPOBOJMMOCTH H30JLIIHH.

PesynbraThi, NOMydYeHHbIE 110 THIOTe3e | 174 IIEPBOTO BapuaHTa ypaBHEHMI
Heny, MOATBEPXKIAT IIPABUIBHOCTE TIMIOTE3Bl [0 KPUTEPUIO INIPaBHILHOM
PHIOTE3E. Pe3ysbTaThl, HOTyIeHHbIe 10 BTOPOMY ¥ TPETheMy BapHaHTaM ypaBHeHHM
[eNH 1Mo THIOTe3e 1, TakKe COOTBETCTBYIOT NAHHOMY KpHUTEepHIo. Jljis HeBepHBIX
rumore3 2 M 3 MO BCEM TpPEM BapHaHTaM ypaBHEHHH nemu (cM. Tabn. 4)
IPOBOMMOCTY IIPEANONIaracéMbIX YUaCTKOB IIOBPEXACHUA IO BEIHUUHE U IOPAOKY
YBeIM4YeHHs] He COOTBETCTBYIOT CYyMMapHOH IPOBOIMMOCTH H JaXe B HEKOTOPBIX
CIydasix JIOJYYalOTCd OTPHLATENBHBIMH, 4YTO HE COOTBETCTBYET KPUTEPHIO
TIpaBWIEHOA THNOTE3bL  Clef0BaTE/IbHO, pe3ynbTaThl NOATBEPXKIAIOT HEBEPHOCTDH
TUTIOTE3 2 ¥ 3 TIPK IOBPEXKISHNY Ha TIEPBOM YHaCTKE.

Hanee wuccnegosanust mposojarcs mna menw 1mo MKT mo Takomy xe
ITOPHTMY, 9T0 H I MYII ¥ conocTapisroTca pe3yabTaThl HCCIeIOBaHHH.

TNonTRepikcHYE THNOTE3, IOTYUYEHHBIX IIPH AHANM3E PE3yNHTATOB pacyeTa 110
MVIITuMKT, npusenens B taba. 5 u 6.

Tabmuma 5
HMoxreepxnenne runores
(100-xpaTHOE yBENIMICHHE IPOBOIUMOCTY P pacyere mo MYII)
Vaactox Kputepnu noarsep:kAeHus ITHTOTE3H
YXYIIEHAL Bapuant TIO ZONYCTUMOM To penurmne BsiGop
R, ypaBHeHni TOrpemHoCTH [IPOBOJMMOCTH THIIOTE3EL
H30JISITHH
1 2 3 4 5
1 T'unotesa 1 T'unotesa 1 T'unoresa 1
1 2 I'uanoresa 1 T'unotesa 1 I'mnoresa 1
3 T'unoresa 1 T'vnotesa 1 T'unoresa 1
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Oxonuanne tabn. 5

1 2 3 4 5

1 Munoresa 2 T'unoresa 2 Tunoresa 2

2 2 Tunoreza 2 T'unoresa 2 I'umoresa 2

3 T'mnoresa 2 Tunoresa 2 I'mnoTesa 2

1 Tumoreser 1, 2, 3 Tunoresa 3 T'mmoresa 3

3 2 Tunoressr 1, 2, 3 Iumoresa 3 I'mmoresa 3

~ 3 Tunorest 1, 3 T'unotesa 3 Tunotesa 3
Tabnuua 6

ToarsepxneHue rEnoTes
(100-xpaTHOE yBenMUCHHeE HPOBOIAMOCTH IpH pacdere no MKT)
Y — Bapast Kputepun moATBepKACHNA THIIOTE3b!
YXYXUICHHS | ypaBHEHWH TI0 JAOITyCTAMOH 10 BEIMHHE Bri6op
301 HH IIOrPEHIHOCTH HpOBOIHMOCTR THITOTE3BL
H30JISIUA

1 T'unoresa 1 T'unotesa | I'amotesa 1
1 2 l'unotesri 1, 2, 3 T'unoresnr 1, 2 Tumoressn 1, 2

3 I'mmortessr 1, 2, 3 T'wnoresa 1 T'mmoresa 1

1 I'mnotesa 2 T'unoresa 2 Tunoresa 2
2 2 lunotesw 1, 2 l'unoreser 1, 2 Tunoteser 1, 2

3 I'mnotesa 2 Tumoresa 2 I'mnotesa 2

1 M'umoteswr 1,2, 3 Tunoresa 3 I'unoresa 3

3 2 l'unotressr 1, 2, 3 I'unotesa 3 T'unoreza 3

3 T'mmoreswr 1, 3 T'unoresa 3 T'unotesa 3

Taxkum 06pazoM, pe3yabTaTHl JaHHBIX WCCIEOBAHMM, romydeHuse npu 100-
KpPaTHOM YBEIMYEHWH NOPOBOJMMOCTH H3OJLLMH, C HCIIOIB30BaHHEM B pacueTax
MVT], nosponsroT Gonee TOYHO ONpERENHTH YYaCTOK IIOBPEXACHHS CETH M
BeJIMYAHY CYMMapHOH NPOBOXUMOCTH u3omsauy (¢ morpentsHoctsio 1-3%), a Taxxe
BENMYMHY [IPOBOJMMOCTH M30JIANHMH NOBPEKIEHHOTO y4acTKa (¢ HOTpelIHOCTRIO He
6oxee 10%). Pacwerst mo MKT st HEKOTODHIX BapHAHTOB YpPaBHEHHMM HAIOT
COMHHTENBHBIM PE3yNbTaT, JHIIb (UKCHUPYS 10 HEKOTOPEIM THIOTe3aM — (axt
YXyIIIEHHE U30IALMH.

s yTouHeHMA MUHHMANbHOM BENWUMHBl YBEIMYEHHS MPOBOAUMOCTH
U30JIANMH, TIO3BONAIOMIEH OOHApYyKHTh €€ YXyNIIeHHe H OIpPeIeNdTh MeCTo
VXyIUIEHHS M30JAIMH, IPOBOJATCS NONMONHUTENbHbIC WCCIeRoBaHMA i 10-
KpaTHoro u 20-KpaTHOTO YBenMYeHWs HPOBOAMMOCTM H30JMILMU IO TOMY Xe
anropuTMy, 9To  1pH 100-KpaTtHOM ee yBeaHueHHH.

CHavana [POBOJATCA HCCNEOBAHWA MNIS  OTHOCHTENBHO HeGONBIIOro
yxXynmenus msonsuuy (10-kpaTHOro ysejamyeHWs TPOBOIMMOCTH) B Ueru ¢ II-
oOpasHoii cxemoif 3amemernus mo MYIT u MKT juist Tpex BapHaHTOB YpaBHeHUi o
TIePBOMY YJACTKY IOBPEXIACHHUS.

B pesynbrare mccrenoBaHuil yCTaHOBIEHO, UTO Iipy 1(0-KpaTHOM YBeIWdeHHH
HPOBOJMMOCTH H30JSIIMH IO HEKOTOPHIM THMOTE3aM MOMYYalOTCsl COMHHTENbHBbIE
pe3ynbTaTel, Tak KaK H3-32 OONBUION NOTPEIHOCTH OIpEeHeNeHUs IapaMeTpOB
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H30JIAIMHA YBEIMYMBAETCA AWANA30H HM3MEHEHMS BEIHYHHB! IPOBOJAUMOCTH MEXIY
MAKCHMANBHEIMA ¥ MHHUMAIBHBEIMH 3HAYEHWAMH B KOTOPBIH MOIYT IIONacTh
3HAYECHHs NPOBOAMMOCTEH IJI HEBEPHBIX THIIOTE3 XOTh M C Maliofl BepOSTHOCTHIO.
OT0 He NO3BOMAET HOCTATOMHO TOYHO ONpPELeIMTh BEJIMYMHY MPOBOAUMOCTH
M30MSAMA U YYaCTOK €€ YXyAIICHUS H HO3TOMY IS JaHHBIX THIIOTE3 MOXHO TONEKO
YCTaHOBHTB QaKT yXyJIICHHS M30MSAHUK B ceTH. PacyeTsl mo BTOPOMY U TPEThbeMy
ydgacTkaM npH 10-kpaTHOM yBe/IMYEHHH MpPOBOIAMMOCTH HE pacCMaTpUBAIOTCH,
MIOCKOJIBKY QHAJIM3 K pe3yIbTaThl aHAJIOTHIHEI IEPBOMY YYaCTKy ITOBPEXKACHHU.

Jng  momyyenus Oonee TOYHOrO 3HAYECHWS NPOBOJMMOCTH H3OJALIMK
TIOBPEXAEHHOTO Y4acTKa H BO3MOXHOCTH OIpEIENeHHs Y9YacTKa HOBPEXICHUS,
HccneRyeM Uens Ipy 20-KpaTHOM YBeIHIeHHH [IPOBOJMMOCTH K30/ALHY Ha IIepBOM
ygactke o MVYIL Iockonsky MKT faer coMHUTENBHBIH pesysbTaT 110 HEKOTOPEIM
ranotesaM Kak npe  10-xpatHoM, Tak © npu  100-kpaTHOM yBEIHYCHHU
IPOBOANMOCTH H3OJIALMH, TO B ZaHHBIX pacderax MKT He paccmarpuBaeMm.

[ToxTBepkaeHue rumoTe3 npy 20-KpaTHOM YBENWYEHHH IIPOBOIUMOCTH
M30MIALMY HA [IePBOM y4acTke rmpu pacuere no MYII npusenens! B Tadir. 7.

Tabnuna 7
ToaTsepxnerne runores
(20-xpaTHOE yBENTHMUEHUE POBOIAMOCTH TIpH pacdere o MYTII)
VuacTox Kputepun noarsepxIeHns THIOTE3b
YXYIIDEHASL BapHaHTv 110 AOMYCTAMOM 11O BEJIIHHE Bei6op
weonsmum | YPABHEHHHA HOYPEIHOCTH TIPOBOLEMOCTH HIIOTe35L!
H30MALAH

1 Tunoress 1; 3 I'aroresa 1 Turrotesa 1
1 2 Innotesa | Tunoresa | Tunoresa 1
3 I'unoresa 1 I'mioresa 1 T'unoresa 1

IlpoBesieHHble  HMCCIENOBAHHMS IIOKa3ald, 9YTO MHHMMAJBHOH BEIHIMHON
YXYALIEHHS HW30MSLUY, IIO3BOMSIOINEN ONpefeNuTh YHaCTOK NOBPEXIEHUS M ero
HOpOBOAHMOCTE IIPH pacdeTe Hemw Io MVYII, ¢ HCIONb30BaHHEM H3MEPUTENBHBIX
npubopos knacca ToyHoctH 0,1 sBnstercs 20-xpaTHOe YBENMYEHHE POBOXUMOCTH
H30JNMH TIOBPEXJEHHOTO Y4acTKa.

Ilpu BbIOOpe rMIOTE3BI IOBPEKACHHOTO Yy9acTKa 32 BEPHYIO TIHMIOTE3Y
IIPHHAMACTCS T4, HOMep KOTOpPOH COOTBETCTBYET HOMEPY Y4YacTKa TOBPEXICHHMA.
Ecnu sOMepa He coBHamaioT WIH HECKOIbKO THIOTE3 YAOBIETBOPSIOT KPHTEPHAM
IOATBEPAKIEHHS IMIOTE3bl, TO HTO O3HAYAeT, 9TO HA JZHHOM y4aCTKe MOBPEXACHUA
OpH pacueTe HEMH ITONb30BAThCS JAHHBIM BapHaHTOM YPaBHEHMM HENB3s, TaK Kak
OTOT BapHaHT JAET COMHHTENBHBIE DPe3yJbTaThl, HE IO3BOJIAIOIINE OMPEHCIHTD
YYaCTOK IOBPEXAEHHS U BETHUYMHY €r0 MPOBOAUMOCTH M30JALMH.

B nanHoit paboTe BEINOTHEHB! HCCIEHOBAHUS ¢ IPUMEHERNEM H3MEPHTEIBHBIX
npuGopoB kiacca TognoctH 0,1 mpu MmopmenupoBaHud 100 [MKIOB HM3MEpeHHMI
HanpsokenuH, TOKOB ¥ YITIOB CHBHTa MeXAy HaOpKeHHMEM ¥ TokoM. MccienoBaHsl
BO3MOXHOCTH  HCHONB30BaHMA Hpumbopos kimacca 0,5 nans  onpejesienus
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[pOBOIMMOCTH mM3oMsuuu 1npH  20-xpatHoM, 30-kparHom u 100-xpaTtHOM ee
VBENUYEHUU B Pe3yNbTaTe IIOBPEKACHIS H3OISIUH,

Hccrnenosanus, MpOBEAEHHBIE I BCEX TpeX y4acTkoB Lenu co 100-xpaTHbM
YBENTUYEHUEM  IIPOBOAMMOCTH  M3OJSALMH  IMOBPESXIEHHOTO  y4acTKa  IIpd
HCIIONB30BaHUK NpUOOpoB Kiacca TogHoctd 0,5, Takke Kak ¥ kiacca TouHocTH 0,1
TIO3BONIMIOT JOCTATOMHO TOYHO ONPENETHTh YUACTOK NOBPEXJCHWA ¥ BENHUMINY
TIPOBOANMOCTH U30ALHH.

Hicrionr3oBanue H3MEPUTENBHEIX  1pubopoB  kmacca TouHocTH 0,5
HECYIECTBEHHO IIOBBIIIAET  IOTPEHIHOCTH pE3yJbTaTOB pacuera, H JHara3oH
WIMCHOHUSA TPOBOAWMOCTY W3OMANMY DONYyYaeTCs HECKONbKO IIWpe, ueM TIph
HCTIONB30BaHMM M3MEpHTEIRHBIX TIPHOOPoB Kiacca TogHoCTH 0,1.

Jns  yrouHeHHs MUHUMAJBHOH KPaTHOCTH YBEJIHYEHHUS IIPOBOJMMOCTH
W30JIA0MH, OPH UCIIONIE30BaHH Npubopos knacca 0,5 MPOBOASTCS NOMONHUTEILHEIE
uecnenosanus npu  20-kpatHOM 1 30-KpatHOM YBeNWYEHWH TIPOBOAUMOCTH
H30/ANUH TIOBPEXIEHHOIO ydacTKa B IenH ¢ [I-o0pasHoll cxeModl 3aMeuIeHHs IO
MYVII 1o MeTonuKe NPUBEACHHON BhIiITe.

TMonTBepiaeHe TAMOTES, IOMYYeHHBIX IO aHAIM3Y PEe3yNsTaToOB pacyeTa Mpu
20-xpaTHOM U 30-KpaTHOM YBENMYESHUYW IIPOBOAUMOCTH U30ISIMH Ha IEPBOM
y4acTKe, IpUBe/icHb! B Tabnunax 8 u 9.

Tabmuna 8
Toxreepxaenne ranoTes
(20-xparHoe yBeNnMUeHre NPOBOTAMOCTY 1pH pacuere o MVIT)
Vuacrox Kpurepnn TOATBEpKICHES THIIOTE3BI
yXyAmeHus Bap na:;v 10 JIOTYCTHMOM TIO BETIHHE Bribop
HM30JIAIHA YPaBHEHRH TIOTPEIHOCTH TPOBOAMMOCTH THIIOTE3bL
H30JAIVR
1 T'unoresrt 1; 3 CP CP
1 [unoresa i I'unoresa 1 T'unoresa 1
3 T'unoresa 1 I'nmotesa 1 I'mootesa 1
B tabmine nputsto obosnavdenyie CP — cOMHUTENbHBIH Pe3yIbTaT
Tabmuna 9
ToarsepxaeHue rumoTes
(30-xparHOE yBETHYCHHE HIPOBOAUEMOCTH TIPH pacdere no MYTI)
VuacTok Kpurepun DOATBepKACHNS TRIOTE3H
YXYAIIEHS B;E;::;ﬁ 10 JIOIyCTHMO 1[0 BIMIHHC BeiGop
H301490UN yp IOrPEITHOCTH MpOBOAHMOCTH TUITOTE3Bl
H30JIALAN

1 Tunmotesa 1 Tunoresa 1 T'unoresa 1
t 2 I'umotesa 1 I'unoresa 1 lmnoresa |
3 Tunoresa | I'nnoresa 1 I'mnoresa 1

W3 pannsix Tabnuy cnefgyer, 9to A npubopos wiacca Toaxnocty 0,5 npu 20-
KpaTHOM YBeJ{YeHHH IPOBOAMMOCTH  H3OJLLIAM TIOBPEXKASHHOIO YdacTKa IO
HEKOTOPBIM THIIOTe3aM IOIy4YaeTcsl COMHUTENBHBIH Pe3ysbTaT, B TO BpeMs Kak IIpH
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30-xpaTHOM YBENIHYSHHM NPOBOJMMOCTH, MOXKHO ONpeJeiuTh TPOBOIHMOCTE
H30JIA1MK ¥ YIaCTOK ¢ TIOBPEXICHHS.

B tabn. 10 u 11 npuBeleHsl TOTPEIIHOCTH ONpeJeNeHus CyMMapHOH
HIPOBOJMMOCTH H301A1MY NpH 10-KpaTtHOM, 20-KpatHoM, 30-kpaTHOM 1 100-KpatHOM
ee YBEIMYEHHM Ha IIEpBOM YdacTKe 10 BepHOM TuIOTese | ¢ mpuMeHeHHeM
H3MEpHTENLHEIX IPHOOPOB COOTBETCTBEHHO Kiacca ToyHocTH 0,5 u 0,1.

Tabmina 10
[Ipumenenue npubopos Kiracca TouHOCTH 0,3
Kpatnoetn BapmanT ypasuennii
YBEJHICHUS CyMmapHas ’
IIPOBOJIMMOCTH | IIPOBOXMMOCTE 1 2 3
H30IAIHUE
Gsmax, % 5,1 8,16 12,9
20-xpatHOE Gsmin, % -16,2 -5,96 -37,6
Gsep, % 10,7 7,06 25,2
Gsmax, % 3,34 4,99 8,6
30-xpaTHOE Gsmin, % -9,57 —2,66 20,7
Gsep, %o 6,46 3,83 14,7
Gsmax, % 1,11 1,52 3,72
100-xparnoe Gsmin, % -3,29 -1,07 -6,75
Gscp, % 2,2 1,3 5,24
Tabmuna 11
TIpumenenne npubopos wiacca ToyHocTH 0,1
Kpatnocts Bapuant ypasuennii
YBEIHUCHHS CyMmapHas
OPOBOJMMOCTYH | [IPOBOZHMOCTD 1 2 3
H30JBAIHA
Gsmax, % 4,68 2,55 7,79
10-xpatHO® Gsmin, % -2,03 -2,99 -13,1
Gsep, % 3,36 2,77 10,45
Gsmax, % 1,76 0,515 2,09
20-xpaTHOE Gsmin, % -2,23 0,628 -7,34
Gsep, % 2,00 0,57 4,72
Gsmax, % 0,314 0,247 0,452
100-kpaTHOE Gsmin, % -0,359 0,187 | 0,446
Gsep, % 0,34 0,22 | 0,45

W3 naHHEIX TaGnyL BUAHO:

— mpu Oonblelf KpaTHOCTH YBeJNH4YeHHS IpoBoguMoctH wuzonsnuu (100-
KPaTHOM) IIOJIyYar0TCS HAWMEHBIIHE TPOLEHTHI TTOTPEITHOCTH.

JUia  mpoBepKH  METONHKM  ONpEAeNeHHS  IPOBOJWMOCTH  H3OJIAIMU
OTHOCHMTENLHO  3€MJIM  TNPOBEJEHBl  SKCHEpUMEHTalbHble  HCCIENOBaHUS B
pactpenemutensusix cetax 35/10 kB TIC Hasenerposck-YHKypaa-AnTpakoso Ha
OCHOBE H3MEPEHUS PEXKUMHBIX IIapaMeTPOB CEeTH.
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Konrurypaims cety peacTaBieHa Ha puc. 3.

I'C HsseneTpoBck

Puc. 3. Kondurypanus cetu IIC Hasenerporck-Y BKypra-AnTpsaKoBo

|
{

TIC Aarpsxoso (orraiika)

| TIC Vexypna

WaMepenus TEKYIIMX PEXUMHBIX [IAPAMETPOB CETH BBIIOMHANUCE I1a ha3sr A
oxuospemenno Ha [1C Hxsenmerposck (HanpsoxerueM 35 xB), na IIC Vrkypza (co

cropomsl 10 xB), va [IC Anrpsxoso (co cropons! 10 kB).

XapaKTepHCTUKY BO3AyInHOW NuHWA: Mapka mposopa AC-70, mivHa muHUMA
mesxay TC Hazenerporek u IIC YVakypza — 33,5 kM, anuna ortnaeysro# suauw x T1C
AnTpsxoso — 22,5 kM, paccTosHHE OT MecTa Ipucoeimuerus ortmaiiku go IIC

YHKypna— 1 xu.

VaMepeHus BEINONHSIUCH C y4eTOM OTHOCHTENHHOR ITOTPEIIHOCTH IpHOOpOB
U MacirrabHeIX npeobpasosareneil. Miamepeuus nposomunuce npubopaMu Ilapma
BA®-A (onsramnepdazometp). PesynsTaThl H3MEpEHHUs PEXXAMHBIX [TAPaMETPOB O

IIC  HsseneTpoBck-YHKypaa-ANTpsSKOBO,

TpeAcTaBleHkl B Tabn. 12.

IpHBeNieHHBIE K cTopoHe 35 KB,

Tabmuna 12
PesynbTatsl H3MepeHiil PEKUMHBIX TapaMeTpoOB CETH
TIC HsseneTpoBck I1C Yakypaa I1C AnTpsikoBo
ULB | 1,A | cospl | U2B | 1,A [ cosp2 | U3,B | BB,A | cosp3
BpeMms yIpeHHEr0 MakCHMyMa Harpy3Ky
20642 23,30 0,922 20300 17,09 0,921 20435 6,21 0,925
20639 23,61 0,922 20292 17,44 0,921 20439 6,17 0,925
20631 23,88 0,922 20283 17,75 0,921 20441 6,13 0,925
JlueBHOE BpeMs
20653 18,30 0,922 20378 13,62 0,921 20522 4,68 0,925
20655 18,15 0,922 20380 13,54 0,921 20525 4,61 0,925
20658 18,06 0,922 20384 13,49 0,921 20526 4,57 0,925
Bpewms BedepHero MakcHMyMa HarpysKku
20650 20,27 0,922 20348 15,03 0,921 20455 5,24 0,925
20648 20,63 0,922 20341 15,27 0,921 20450 5,36 0,925
20643 20,99 0,922 20331 15,58 0,921 20447 5,41 0,925
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Ilo pesynrraTaM M3MepeHHit ObLT1 BBIIONHEH pacdeT MOJHOM MPOBOAMMOCTH
W30JIALMH BO3LYIIHOM JNHHMA eKTponepenayurt. IIoCKOIBEKY B 31€KTPOTEXHHIECKOM
CIIPaBOYHMKE AKTHBHAsA INPOBOAMMOCTb MAJS BO3AYIIHBIX JuHMHA Ha 35 kB He
IPUBOAXTCSA, TO JUIA IIPOBEPKH MPEANIONKEHHON METOJHKHN BBITIONHAETCS CpaBHEHHE
PacCUMTaHHBIX 3HAYEHHH PEaKTUBHOH NPOBOAMMOCTH CO CHPABOYHEIMH JIAHHBIMH.
PesynpTaThl pacdeTa IPOBOJMMOCTH N30NALMM PHBEeHb! B Tab. 13,

Tabmuna 13

PCSyJIbTaTH pacHeTa poBOUMOCTH H30JIALNHA

PacyeTHsle AaHHbIE TOTHOH MPOBOUMOCTH Cnpanomlxl};z 5:;‘:;’[ I:cg ;axmsnoﬁ
Y=G-+B, Cu Y3=G3+B3, Cm B, Cu | B3, Cu
Bpems yrperHero MakcuMyMma Harpys3Ke
7,273E-4+9,146E-5 1,02E-5+6,143E-5
7,346E-4+9,146E-5 5,188E-5+6,143E-5 9,146E-5 6,143E-5
7,669E-4+9,146E-5 1,044E-5+6,143E-5
JlHeBHOE BpeMs
5,538E-4+9,146E-5 1,592E-4+6,143E-5
5,329E-4+9,146E-5 2,135E-4+6,143E-5 9,146E-5 6,143E-5
5,276E-4+9,146E-5 2,075E-4+6,143E-5
BpeMﬂ BEYEPHEro MakKCHMyMa Harpy3ku
6,105E-4+9,146E-5 2,95E-6+6,143E-5
6,222E-4+9,146E-5 6,723E-6+6,143E-5 9,146E-5 6,143E-5
6,353E-4+9,146E-5 1,746E-5+6,143E-5

U3 rroyyeHHbBIX pe3yabTaTOB BHAHO, YTO NIPH pacdeTe HONHOH MPOBOANMOCTH
M30MISIIHH, €¢ PeaKTHBHAs COCTaBJIAIOIAs COBIANaeT CO CIIPABOYHBEIMHU JJAHHBIMH,
9YTO TIO3BOJIICT Ha HpaKTHKE NPUMEHSTh Pa3paboTaHHYI0 MeTORUKY ONpeneleHHs
TIapaMeTpoB M30IMH (a3 CEeTH OTHOCHUTENBHO 3€MIIM B paciIpe/elUTENbHBIX
3NMeKTPUHECKHX ceTsx 6...35 kB.

ITo anHamorm4HOM METOJAUKE MOXHO BHITIONHHTh pacueT NpPOBOAUMOCTH
m3oysud Ga3z B i C ceTH OTHOCHTENBHO 3EMIIH.

[IpuBenennble BHINE aHATUTHYCCKMC WCCHCHOBAHUS MO  ONpEAeHAeHHIO
TIPOBOAUMOCTH H3OJIAIMK M IIOTPENIHOCTH HX OIpelelIeHUs B pachpelenuTelbHbIX
3MEKTpUIecKHX cermix 6...35 kB u pe3ynsTaTsl HpOBEAEHHOTO IIPAKTHYECKOTO
9KCTIEPUMEHTA TIPeIIONaraioT B JajbHeleM peanu3aliio CUCTeMbl HeIPEPHIBHOTO
KOHTPOJIA M30IAIAH B PEXKHIME ITOCTOSHHOIO OTCIEXKUBAHUS PESKAMHEIX [1apaMeTpoB
ceTH B BWJe AWArHOCTHKY. JlaHHas JMarHOCTHMKAa Ha paHHeH cTajgdu MO3BOJNHT
GHUKCHPOBAaTh YXyALICHHE COCTOSHMS H30JLIUH H ONPENENUTh €€ Y4acTOK, TeM
CaMEIM TIpeAyIpeuTh ¥ CBOEBPEMEHHO IMpeJOTBPATHTh aBapHiiHble CHTYallWH,
BEI3BAHHEIE TIPOGOEM H30IALMY — B CIy4ae ee MOBPeXKICHHS.
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JaHHEDI KOHTPONL MOXKHO OCYIIECTBHTH Ha OCHOBE, CYIICCTBYIOMMX Ha
[paKkTHKe,  COBPEMEHHEIX aBTOMATH3HPOBAHHBIX CHCTEM KOHTpONs 3a cdeT
pacIIMpeHns UX MHTEIUIEKTYaJbHBIX BO3MOXKHOCTeH. JINsf HEmpepsIBHOTO KOHTPONS
M30JALKK B peXKUMe PealibHOTO BPEMEHH HCXOXHBIMY JaHHBIMU SBIBIIOTCS CBEACHHS
0 PeXHMMHBIX TapaMeTpax ceTd. CBeleHUI O PeXUMHBIX mapaMeTpax IeKTPoceTH
(TOKM, HAUPHKESHWA, Yrol cjaBura ¢as MeXTy HampOHKEHWEM §  TOKOM),
HOCTYNaIOmIHe Ha YCTpoicTBa c0opa JaHHBIX ¢ [IOCHeAYIOIeH Iepenadeil JaHHBIX B
HEHTp MOHHMTOPHHIA, THE OCYLIECTBISETCS NpHeM, Hakollenune K obpaborka
IAHHBIX, C JaibHeHIel mepeaadell pe3yabTaToB MOHHTOPHHETA COCTOSHUS H30JIAIHH
ONIEPATHBHOMY IIEPCOHANY HA IMABHBIH IMT YIPaBlIeHUS NO3BONAT, ¢ IPUMEHEHWEM
BBILIEH3IIOKEHHOH METOXUKHY, KOHTPOJIUPOBATH COCTOSHUE H3O0IINH, U B CIIy4ae ee
YXYAIIEHUA — OIPEAeTINTh YJaCTOK IOBPEXIEHUSI B PacIpelesIMTeNbHON ceTH Oe3
OTKIIOUeH6HA ee ToTpebuTenell U CBOEBPEMEHHO YCTPAHHTEH Je(eKTHl H3OIAIHH.
TeM caMpIM JaHHAA THATHOCTHKE PEKUMHBIX NapaMeTPOB CETH IIO3BOTHT TIOBHICHTD
6e30macHOCTE paboThl pacpefeMTeNnbHbBIX JIEKTPHIECKIX CeTel,

Hawbonee sthdexTHBHA ¥ akTyanbHa JaHHAsS METOMMKAa JUIL JIMHMH Ha
bapdopoBbIX U30IATOPaX, AedEeKThl KOTOPHIX BH3yaJIbHO He OGHapyxurtb. B
3HEProcHCTeMe IMHHK Ha (ap@opoBBIX H30IATOpax HampsikendeM 6...35 kB
cocTaBisiioT 80%.

SAKIIOYEHUE

B amccepranuonHo# pafoTe JaHO HOBOE pEICHME AKTyaJlbHOW HAydHO-
TEXHUYECKOH 3aj1auu — OTpe/ieieHHe TapaMeTPOB H30NIANMHK (a3 CeTH OTHOCHTENFHO
3eMIIM HA OCHOBAHWH M3MEPEHHs PEKMMHBIX NapaMeTpoB, [T03BONSIONIEe [TOBHICHTD
HaIe)XHOCTh W 6e300acHOCTH B pabore paclipeleNUTeNbHBIX IIeKTPHYECKUX ceTel
6...35 xB ¢ usonupoBanHOl HelTpanklo.

Ha ocHoBanuy HCCleOBaHUM, NPOBEIEHHBIX B JaHHOW paboTe, MOIydJeHBI
CIIEYIOIIHE OCHOBHBIE Pe3yNIbTAThI M BBIBOJBL:

1. VcranoBneHo, 4TO IIPH OMNPENCICHUY MNPOBOAMMOCTH M3OMAUMH (a3 ceTH
OTHOCHTENHHO 36MII MHUHUMAIBHBIE [TOTPEIIHOCTH HOMYHArOTCs [P HCHOIB30BaHUH
IT-o6pa3HO# CXeMEI 3aMemeHHUS.

2. VcTaHOBNERO, 4TO HCIOJBb30BAHHE B YPABHEHHSAX ICNH AONOIHHUTENHEHO
H3MEPEHHBIX TOKOB B MECTe IIPUCOCIAMHEHUS OTHafKH II03BOJSIET YMEHBIIUTH
IIOFPEIHOCTD ONpefeNIeHHsT NPOBOANUMOCTH HK3ONANMH (a3 CeTH OTHOCHTEIHHO
3EMITH.

3. PaspaboTans! HRGPOBBe MOJETH LelH, IPY pacdeTe KOTOPHIX ONpeleNMoTCH
peX¥MHBle apaMeTphl, HCHOJNB3yeMble B JanpHeiilieM Kak JelCTBHTENBHBIE
3HAYeHHs U3MEPSEeMbIX BEIWUMH IIPH MOJCIHPOBAHUM H3MEPEHHH HANpSKCHHH H
TOKOB JUISl pacyera MapaMeTpoB HM3OIALHAK OTHOCHTCIBHO 3€MITH IO IONYICHHBIM
dopMyam.

4. WccaenoraHBl BOSMOKHOCTH ITONYYeHHBIX AHAIUTHYECKHX 3aBHCHMOCTEH
HyTeM aHanu3a pe3yJabTaToB pacvieTa I1apaMETPOB H3OJALMH M TIOTPEIIHOCTEH #X

20



OTIpE/IENiCHHss B 33BUCHUMOCTH OT CTENeHH YXYAIICHWS H3OJSIHHM B MECTE
TIOBPEXACHHA. B pesynsrare 4ero yeTaHoBNeHO:

1) IpoBOZMMOCT H3ONAIMHA MO BEPHAIM THHOTE3aM IPEAINONAraeMbIX y4acTKOB
TIOBPEXJICHHS, OTBEYaeT CASAYIOIMM KPUTEPUAM:

¢ KpHTEpHil NPaBHILHOH I'HIIOTE3E! — TIPOBOIMMOCTD H3ONALHY TTOBPEXKICHHOTO

yJacTKa Oii3ka K cyMMapHO# IIPOBOIMMOCTH CETH;

e KpHTEpHM  HETPaBWIBGHOM  THIOTE3B! —  OTPHIATCARHAs  BeJHYHWHA

MIPOBOIUMOCTH H30JIALMH.

2) Meton ysmoBbix noteHumanoB (MVII), mpumenseMsiii Tpu pacdere LemH,
[O3BOIAET TOYHO OIPEAEIUTh YHacTOK TIOBPEXEEHWS H BEIHYHHY E€r0
TIPOBOIMMOCTH H30ILSIIIMH OTHOCHUTEINIBHO 3€MITH, & TAKKe CYMMAapHYIO IIPOBOJUMOCTh
BCeil ceTH, NpH YXyAIIeHHH H30JILMH, HauyuHas ¢ 20-KpaTHOI'O YBETHYEHUH ee
MPOBOIAMMOCTH ¥ BBILIE PH UCIIONB30BAHIN H3MEPUTENLHBIX TpHbopoB knacca 0,1.

bonee Tounble pesynbrarhl Nomydalorcs npu 100-kpaTHOM YBenHYEHHH
[POBOJUMOCTH M30IAIMM. [IpM 5TOM MOTpenIHOCTH A7 BEPHEIX [HUIIOTE3 ¢
ucnons3osanueM MVYTI cocrapisior:

¢ Jlo cymmapuo# npoBoguMocTH ceTi — oT 1% no 3%;

o Ilo mpOBOLUMOCTH MOBPEXASHHOIO yuacTKa — He 6omee 10%.

3) CymmapHas NPOBONMMOCTS H3ONALMM CETH ¥ TOBPSXKJCHHOTO YYaCTKa,
HayuHad ¢ 20-KpaTHOro yBeNW4eHUM ee TPOBOJAMMOCTH H BBILIE, IPH pacyeTe Io
MYVII orBewaeT TpeOOBaHMUAM IO KPUTEPHAM TIPUBEREHHBIM BEIIHE.

4) Meron xonTypHBIX ToKOB (MKT), rpumensemslii Ipu pacuere nenu co 100-
KpaTHHIM YBeNHYEHUEM IPOBOAMMOCTH H3OMALMM HOBPEXAEHHOTO yHacTKa IIpH
HCIIONB30BaHAN H3MEPUTENBHEIX IpHGOpoB Kiaacca TourocTH 0,1 mms Bapuanta Ges
JOHOJIHUTENLHBIX YPaBHEHHH M BapHaHTa ¢ JOTIONHATENbHBIMH YpaBHEHWAMH IO
HAlPSDKEHHIO  MO3BONISET  ONpPENeNuTh BENMUYMHY IIPOBOJMMOCTH  H3OJLFIIMH
NOBPEXKACHHOIO yd9acTka M MecTa ee yXy[QuleHHd, a /If BapHaHTa C
JONONMHUTEIBHBIMI YPaBHEHHSAMH N0 TOKY II0 HEKOTOPBHIM THIOTE3aM JHKLIb
duxcupyer daxt yxyAmeHHs w3oaAuMH. IIpH 3TOM IOIPeINHOCTH U1 BEPHEIX
runotes ¢ ucrnons3oBaHueM MKT cocrapnsior:

¢ [lo cymmapHO# IpOBOAUMOCTH CceTH — MeHee 1%,

¢ Tlo mpoBosEMOCTH MOBPEXAEHHOTO yIacTKa — B nipenenax 7%.

5) CymmapHas IPOBONMMOCTb H3ONSLUHM CETH W TOBPEXIEHHOrO y4acTKa IIpH
100-xpaTHOM yBenmdeHHH ee nposoguMmoctu npu pacdere no MKT nis BepHsx
THIIOTE3 OTBEYAET TPeOGOBAHMAM 110 KPHTEPHAM [IPHBENCHHBIM BHIIIE.

5. WccnenoBaso BNHSHWE KNAcca TOYHOCTH HIMEPUTENBHEIX HpHOOPOB Ha
Pe3yNbTaTHl pacieToB. B pesynpTare yero ycraHOBICHO:

1) Hus wsMepurensHelx npubopoB kmacca togHocTd 0,1 MHHHMaNRHOH
BEJIMYMHOH  YXYAUIGHHSA  HM3OJALAH, [O3BO/LIOIMEH  ONpeseNMTh  Y4acTOK
[OBpEXJEHHS M ero IpPOBOAMMOCTb, sBiusiercss 20-KpaTHoe yBenvuesnwne
HPOBOUMOCTH H30JSILME TOBPEXKASHHOTO y4acTKa; /Uit IpubopoB Kiacca TOYHOCTH
0,5 Takoit BenmauHOM sABnsercst 30-KpaTHOE yBeIHIeHHE IPOBOAUMOCTH.
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2) Yem Gosbllle BeNUUKMHA IPOBOIMMOCTH M30NALMH NOBPEKISHHOTO YIacTKa, TO
€CTh KPaTHOCTH €€ YBEIMUCHHUS, TeM TOUHee OIpelerIeTcsl YIaCTOK [TOBPEXAeHHUS U
BETUYMHA TPOBOJUMOCTH H30JSLIH,

3) Hcnosnp3oBanne B3MepUTeNbHBIX IPHOOPOB Kiacca TourocTH 0,5 Takxke Kak #
0,1 nosBossieT HOCTATOYHO TOYHO ONpPEAENUTh YIACTOK IIOBPEXISHMS M3OIALIMH U
BEJIMYHHY €ro HPOBOAMMOCTH INpH pacdere Ieny, uMmeromed [1-o6pasHyio cxemy
3aMeMIeHus, pacCYuTaHHyro 1o MVII mpu yxyamenun u3oanas co 100-kpaTHEIM ee
YBENHYESHWEM Ha TIOBPEXISHHOM YYACTKE.

6. AHanuTH4ecKWe HCCIeOBaHMA, NpeiCTaBIeHHBIE B JaHHOM pabore, mO
ONpefeNeHNI0 MPOBOJUMOCTH H3OJSAIMM U TIOTPEINHOCTH MX ONpefeNicHHd B
pachpefleMUTENsHBIX  OJeKTpHYeckux ceTsx 6...35 B wu  mposeneHHsIH
TIPaKTHYECKHH KCHEPUMEHT IIPeATIoNaraloT B AalbHEHIIEM peayH3alyio CHCTEMBI
HEMPepEIBHOTO KOHTPOJIS H30IALMK B peaNbHOM BPEMEHHM B BHJE NUATHOCTHKE Ha
OCHOBE M3MEPEHHSA PEXKUMHBIX IIapaMeTpoB ceTH. JJaHHas JUAaTHOCTHKA IIO3BONMUT Ha
paHHe# cTaguy OOHAPYXUTh YXY[UIEHNe HM3OJLILMH ¥ OIpPENENNTb €€ Y4acToK B
pacupenenuTeNbHOR ceTH 6e3 OTKIIOUCHUS NOTpeOHTeNeH, TO ectb, He BHOCH
U3MEHEeHHS B PEeXXUM pabOTHl CeTH, X CBOSBPEMEHHO YCTPaHUTh Ae)eKThi H30JLIINH,
TEM CaMBIM IIOBEICHTh 6e3011aCHOCTD paGoThl pacipesenuTeNbHEX ceTell.

7. TlpeAnosxeHHBIH METOJ 110 ONPeNeNISHHIO NIPOBOAUMOCTH H30JLSILHU (a3 ceTH
OTHOCHTEJBHO 3€MIH M OIpPEAENeHHI0 y9acTKa YXy/[UICHHS U30JSLHH B
paclpeieMTeABHBIX 3IEKTPHYICCKHX ceTax 6...35 xB mo pesynpraTaM H3MEpEHHS
PEeXUMHBIX IIApaMETPOB CeTH BHeApeH lleHTpanbHBIMH 3JIEKTPHUECKHMH CETAMH
buwmana OAO «MPCK Vpanan-«Henabsuepro», a TakxKe peKOMEHIOBaH JUIf
npuMmeHenus  IOxHO-YpanbckoMy — rocy[apCTBEHHOMY  YHHBEPCUTETY  IpH
HOZIFOTOBKE CIIENHATHCTOB BIEKTPOTEXHAUESCKIX CIIEIMATHHOCTEH.
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