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Mpeancnoeue

1 PASPABOTAH O6LecTBOM ¢ OrpaHWYEHHOM OTBETCTBEHHOCTLH «MIHCTUTYT reoTEXHUKN U UHXKEHEep-
HbIX M3blckaHuWi B cTponTenscTee» (000 «TMUC»)

2 BHECEH TexHuyeckum KomuTeToM no ctaHaapTtusaumm TK 506 «HXeHepHbie U3bICKaHUA U reoTex-
HUKa»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoeaHuio u metponorum ot 31 oktabpa 2024 r. Ne 1574-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

B HacTosWem cTaHOapTe ycTaHOBMeHbl TpeboBaHus, NpeabsaBnsaemMble K 060pya0BaHWIO, MOLATOTOBKE 1
NpoBeSeHUI0 MHXEHEPHO-TEOMUINYECKUX UCCIe0BaHUA METOLOM BEPTUKANBHOIO 3NeKTPUYECKOro 30HANPO-
BaHWA, a Takke K obpaboTke pe3ynbTaToB M3MEPEeHWUIA.

PaspaboTka cTaHpapTa ocyllecTBlieHa aBTOPCKMM konnekTueom O6LiecTBa ¢ OrpaHUMYeHHOW OTBeT-
CTBEHHOCTbIO «MHCTUTYT reOTeXHUKM U UHXKEHEPHbIX W3biCKaHui B cTpoutenbcTBe» (OO0 «TMMC») (py-
KoBoguTens paspabotkn — M.W. BorgaHoB; oTBeTCTBEHHbIN ncnonHuTens — WM.H. MoguH; ncnonHutenn —
N.0. Edbpemor, C.A. l'ypoea, N.[. KpasueHko, W.J1. KpueeHuora, 1.[]. Cepoga).

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

NHxeHepHble U3bICKaHWUA
FrEEOPN3NYECKUE UCCNEOOBAHUA
MeTon BepTUKankLHOro aNeKTPUYecKoro 30HAMPoOBaHMA

Engineering surveys. Geophysical surveys. Vertical electric soundingmethod

Oata BeepeHua — 2025—07—01

1 O6nacTtb NnpUMeHeHnA

Hactosawmi CTaHOapT pacnpoCcTpaHAeTCA Ha VIH)KEHEPHO-FEOCI)MSMHQCKME nccnenosaHMA B COCTaBe UH-
KEeHepHO-reonorm4eckKknx M3bICKaHWA 1 yCTaHaBnmBaeT Tp86OBaHVIF| K oGopy,qoaaHmo, noaroToBKke 1 npoeege-
HUKD MHH{GHEDHO-FEOCDMSVI‘-IECKMX nccnenoBaHnn (B CoCTaBe MHXEeHEePHO-reomorm4eckmnx MSbECKaHM!?I) MeTogom
BEPTUKAINbHOrO 311eKTPMYEeCKOro 30HOMPOBaHNA, a TakKe K OGDBSOTKE pe3ynbrTaTtoB U3MEepeHuA.

2 HopmaTuBHbIE CCbINKU

B HacToslweM cTaHgapTe UCNONb30BaHbl HOPMATUBHLIE CChINKK Ha cnefylolme JOKYMEHThI:

FOCT 25100 pyHThI. Knaccudpukauus

ClM 446.1325800 WMHxeHepHo-reonornyeckne nabickaHua ana ctpoutensctea. Obuwne npaeuna npoms-
BoAcTBa pabor

Cl 493.1325800 WHxeHepHble N3bICKaHWA AN CTPOUTENbLCTBA B paloHax pacnpocTpaHeHUs MHOro-
netHemep3nbix rpyHToB. Obwme TpeboBaHus

MpumedaHue — lNpwu NONB30BaHWX HACTOALLMM CTaHAAPTOM Lienecoobpa3sHo NpoBepuTE AEACTBUE CCbINoM-
HbIX CTAaHOapTOB (CBOAOB NpaBum) B MHhopMauWoHHOW cucteme obLiero none3oBaHna — Ha oduuunansHom cante dege-
panbHOro areHTCTBa MO TEXHUYECKOMY PEMYITMPOBAHUI0 W METPOMOMAW B CETU VIHTEPHET UMK NO exerogHomy WHcopmMauum-
OHHOMY yKasaTernio «HaunoHanbHble CTaHAapThI», KOTOPLIA ONyBNMKoBaH Mo COCTOAHWIO Ha 1 AHBapPs TekyLero roga, u no
BbINYCKaM eXeMeCAYHOro MHOopPMaLUMOHHOTO Ykasatens «HauwoHaneHble cTaHaapThi» 3a Tekylwuii rog. Ecnu 3ameHeH
CChINOYHLIN AOKYMEHT, HA KOTOPhIV AaHa HegaTUPOBaHHAS CChINKa, TO PEKOMEHAYETCA UCMONBb30BaTh AEUCTBYIOWYIO BEP-
CWI0 9TOr0 JOKYMEHTA C YYETOM BCEX BHECEHHBIX B AHHYI0 BEPCUIO U3MEHEHWIA. ECNW 3aMeHEeH CCbIMOYHBIA JOKYMEHT, Ha
KOTOPBIM AaHa 4aTMPOBaHHAS CCbiNKa, TO PEKOMEHOYETCS WCMOMb30BaTh BEPCUIO 3TOMO AOKYMEHTAa C yKa3aHHbIM Bbillie
roaoM yTBepKaeHns (MpuHaTud). Ecnn nocne yTBepaeHWA HAcTOALLEro CTaHAapTa B CCbINOYHbIA JOKYMEHT, Ha KOTOPbIN
[OaHa gatmpoBaHHas CCbifka, BHECEHO M3MEHEHMe, 3aTparnBatoLLee NonoXeHne, Ha KOTOpoe AaHa Cebifka, To 3To Nono-
eHve pekoMeHOyeTcs NPUMeHATE Be3 yyeTa AaHHOro M3amMeHeHusl. Ecnv cebinoYHblin JOKYMEHT oTMeHeH Be3 3aMeHbl, TO
nonoxeHue, B KOTOPOM AaHa CChiNKa Ha Hero, peKoMeHayeTcs NPMMEHATL B 4acTW, He 3aTparnearoLLei Ty ccbinky. Cee-
OEHWA O AeACTBMK CBOAOB NpaBun uenecoobpasHo npoeepuTe B PegepansHoM nHcopmauvoHHoM hoHae cTaHbapTos.

3 TepMuHbI U onpegeneHus

B HacTosLleM cTaHaapTe npuMeHeHbl TepMuHbl no FOCT 25100, CIM 446.1325800, CIM 493.1325800, a
TaKke cnegylolime TepMUHBLI C COOTBETCTBYOLWLUMKU ONPEfEneHUsIMU:

3.1 GeckoHe4yHOCTb: [MMTALWWUA UK NPUEMHBLIA 3NEKTPOM, Pa3MELLEHHBIN HA PacCTOAHWUM OT TOYKM
BEPTUKANBLHOIO SMNEKTPUYECKOTOo 30HOUPOBAHUS, HA KOTOPOM €ro BMWSIHWE Ha pe3ynbTaThl U3MEepPEeHus c no-
MOLLIbI0 pabo4MX 3N1EeKTPOA0B YyCTaHOBKM cocTasnseT He 6onee 1/50—1/100 oT BeNUYMHbI NOME3HOro curHana.

MapaHune ochbuumnansHoe
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3.2 BepTUKanbHOE 3NMeKTpMYeckoe 3oHanpoBaHue; BO3: lNeodmandecknin Metoa, npyM KOTOPOM MC-
Nonb3yT reoMeTPUYeCcKUA NPUHLMI M3MeHeHUa rmyBUHHOCTW UccneaoBaHua NyTem NpoBeAeHNs 3MEepPeHni
PAa3HOCTWU 3NEKTPUYECKMX MOTEHUNAN0oB Ha anekTpogax npueMHon nuHum MN 1 cunbl aneKkTpUYecKoro Toka B
nuTaroLwen nuHuu AB nNpu nocTeneHHoOM yBENMMYeHUU OelCTBYIOLLEro pa3Hoca, B peaynsrare Yero nonyyawT
WHopMaLn 06 yOenbHbIX 3NEKTPUYECKUX CONPOTMBIIEHMAX B TPYHTOBOM MaccuBe Ha rmybuHe.

3.3 BopoTa: HecoBnageHus CerMeHTOB KPUBbIX BEPTUKANBHOIO aMeKTPUYEeCcKoro 30H4UPOBaHWA, BO3-
HUKaloLWMe 1U3-3a BbIMOMHEHUA M3MEepPEeHUiA Ha NPUEMHbIX NTUHUAX Pas3NUYHON ONWUHLI.

3.4 reomMeTpUYECKMA NMPUHLUN M3MEHeHUA TMy6uHHOCTU: YBenuuyeHue rnyBuHbl NPOHWKHOBEHWS
SMEeKTPMYECKOro ToKa B PYHTOBLIA MaccyB Npy YBENWYeHWW AeACTBYOLEro pasHoca.

3.5 reomeTpuyeckuin pasHoc, Mm: PaccToaHune mexay paboymMmy anekTpogamu B YCTaHOBKE.

3.6 reoanekTpu4yeckuin paspes: [padpuyeckoe n3obpaxeHne pacnpeseneHus Ha paspese yoernbHOro
ANEKTPUYECKOTO CONMPOTUBIEHNS TPYHTOB.

3.7 peAcTBYWILLMA pa3Hoc, M: PaccTosdHue, npyuHMMaeMoe AN KaX40M yCTaHOBKW, KOTOPOE UCMOoNb-
3yeTcsa ANs NMOCTPOEHWS KPYBOW BEPTUMKANBHOIO 3MeKTPUYECKOro 30HAMPOBaHNSA M onpegensieT rmy»OuHHOCTb
nccnegoBaHus.

3.8 3aszemneHue: SNeKTPUYECKUIA KOHTAKT 3NEeKTPOAOB C FPYHTOM.

3.9 kaxyweecs (yaenbHoe anekTpuveckoe) conpotusnexue p, Om - m; KC: HabniopeHHasa pas-
HOCTb 3NEKTPUYECKMX MOTeHUManos, HOpPMUpOBaHHasA NO NapamMeTpam yC,TaHOBKVI Takum obpasom, YTobbl B
0QHOPOOHOM MOMYNPOCTPaHCTBE Kaxylleecs yaenbHoe anekTpuyeckoe CONpOTUBMNEHWE COBMAAano ¢ yaenb-
HbIM 3MEKTPUHYECKUM COMPOTMBIEHUEM NPOBOASLLErO NOMyNpoCTpaHCTBa.

MpumeyvyaHua

1 B ropu3oHTanbHO-CNOUCTLIX cpefdax (MOLLHOCTA U rMyOMHBI CITOEB TPYHTOB MEHAIOTCA HE3HAYMTENLHO B npene-
nax ycraHoBku) KC Ha kaxaom reoMeTpUYeckoM pasHoCe OTPaKaeT CPefHEE MHTEerpanbHoe yaensHoe CONpPoTUBNEHNE B
onpegeneHHoM guanasoHe rnyouH. B obwem cnyyae KC B ropM3oHTanbHO-HEQAHOPOAHbIX cpedax (MOLHOCTH W rMyBUHbI
CMOERB rPYHTOB 3HAYUTENBHO MEHSIIOTCA B Npedenax YyCTaHOBKM) MOMYT NMPUHUMATh 3HAYEHWA MeHbLUe Unu bonblue dakTu-
yeckoro 3Ha4eHus Y3C rpyHTOBOro Maccuea.

2 KC p,, OM - m, paccuunThiBatoT no copmyne

P = KA:JA, (1)
AB
rae AUy — PasHOCTb 3MEeKTPMYECKUX NOTEHUWANoB Ha npueMHbIx anektpodax M u N, mB;

Ipg — CMNa aNEeKTPUYECKOro ToKa B NMUHUK AB, MA;

K — reomeTpuyeckuii koadhuUUMEHT, M, KOTOPbLIA 33aBWCWMT OT B3aWMHOrO pPAacrofioXKEeHUs MUTAKLWKX U
npUeMHbIX anekTpoaoB. [ns nwobbix TUNOB YCTAHOBOK, COCTOALLMX U3 YeTelpex anektpogos A, B, M u N,
Koa(huuKneHT K, M, paccynTbiBatoT no chopmyne

_ 2r 2
Ke 44— @)

AM_ AN BM BN

roe AM, AN, BM 1 BN — cooTeeTcTBYOLLME PACCTOAHUA B YCTAHOBKE MeXOy MUTaloWMMU WU MpUeMHbIMK
aneKkTpoAamm Ha BbiIbpaHHOM reoMeTpPUYecKoM pasHoce.

3.10 KkpuvBaA BepTUKaNbHOTO 3NeKTPUYECKOro 3oHAuMpoBaHuA (kpueasa B33): Mpaduk 3aBucrmo-
CTM 3HAYEHWUI KaxyLLerocs yoernbHOro anekTpUu4eckoro ConpoTUBNEHUs OT AeNCTBYLero pasHoca Ha buno-
rapudpmMmndeckomM bnaHke.

3.11 nutarowaa nuHua AB: JlnHua, coeguHsaolwas nutarwme anektpoasl A U B, 4yepes KoTopble npo-
NMYCKaeTCca ANEKTPUYECKUA TOK OIS UCKYCCTBEHHOIO CO34aHUs 3NEeKTPUYECKOro nons B rpyHTOBOM MAacCuBe.

3.12 npuemnaa nuHua MN: JluHmsa, coeguHalwan npuemMmHsie anekTpogsl M 1 N, mexay KoTopbIMK
W3MEePSAIT Pa3HOCTb 3NEeKTPUYeCcKUX NoTeHUManos, BO3HNKAKLWMX B rPYHTOBOM MAaCCUBE MPWU NPOXOXAEHUN
AMNEKTPMYECKOro TOKa.

3.13 reochnanyveckui npocbuns (Nnpoduns): Boobpaxaemas NUHUS Ha NOBEPXHOCTK 3eMNX, BOOMb
KOTOPOW MPOBOOAT reou3ndeckme UccnegoBaHus.

3.14 nceBpopazpe3 KaxyLerocs CoOnpoTUBNEHUA: 3HA4YeHUs KaxyLlero COnpoTUBIEHUS, MNOKa3aH-
Hble Ha pa3pese LIBETOBOW UMM TOHAMbLHOW packpackon W/WnuM U3oNMHUAMU, NMPEeACTaBNsAWME COBOKYMHOCTb

2
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BCEX Pe3ynbTaToB 3MEKTPUYECKUX 30HAMPOBaHMI MO Npodunio, no ock abocunce oTkNaabiBaloTCA MUKETHI TO-
YeK 30HOWPOBAHMA UINN UX PacCcTOsTHUS OT Hauyana npoduns, a Nno ocu opanHaT — AeWCTBYHLLME Ppa3HOCHI.

3.15 pabouue anekTpoAbl: [1TaloWMe UM U3MEPUTENbHbBIE 3MNEKTPOObl, KOTOPbie He ABNATCA bec-
KOHEYHOCTbIO.

3.16 Touka 3anucu (Touka HabnrwogeHui; Touka B33): Touka Ha npodune HabrogeHUs, K KOTOpPOW
OTHOCHT Pe3ynkTaT NoneBbiX U3MepPeHWiA.

3.17 Touka uamepeHua: Touka Ha NceBgopaspese KaXyLLerocs ConpoTUBMEHUS, NONOKXeHUe KOTOPON
Nno ropu3oHTanbHOW OCY COBMaAaeT C MONoXKeHMeM TOYKW 3arnuci, a nornoxeHne no BepTUKanbHOW OCcK onpe-
AenseTcs 0eNCTBYOLLMM pa3HOCOM.

3.18 yoenbHoe aneKkTpu4yeckoe conpoTueneHue p, OMm - M; Y3C: dusnuyeckaa BenuvunHa, xapakTe-
pu3syoLas cnocobHOCTb MaTepuanos NPenaTCTBOBATb MPOXOKAEHWMIO SMEKTPUYECKOTO TOKa.

MpumeyvaHune — YBC Mepanbix rpyHTOB Ha ogvH-ABa nopsaka Bolwe, YeM YOC HeMepanbix (Tanbix) rpyH-
ToB. YOC moxeT MeHsaTbcA B gnanaszoHe oT 0,1 OM - M Ans XOpoLo NpoBOAALLMX (3aCOMEHHLIX) TPYHTOB M pacconos
go 108 Om - M gns nenorpyHTa.

3.19 anekTpopa3Befo4yHas ycTaHOBKa: B3auMHoe pacnonoxeHue MNUTALWUX W NPUEMHBIX 3MEeKT-
pOOOB.

3.20 anekTpu4ieckoe 3oHAWpoBaHue: MeTon anekTpopasBedkd, OCHOBaHHbLIA HAa WM3y4eHWM WCKYyC-
CTBEHHO CO30aBaeMbIX 3MEKTPUYECKUX MoNer B Uensx N3yYyeHuss CTPOeHWS rPYHTOBOrO Maccuea ¢ MOMOLLbHO
onpeaeneHns anNekTPUYeCKUX CBOMCTB crararolmxX ero rpyHToB.

4 OOwmne nonoxeHus

4.1 Metoa B33 npvMeEHSIOT Npy BbINOMHEHUN UHXEHEPHO-reodhU3nYecknx NccnenoBaHuin ans pele-
HUS cregyoLLmMxX 3agau:

- onpefeneHnsl MHXeHepHO-TeonorMYyeckoro CTPOEHWs rPYHTOBOIO MaccuBa, B TOM 4uche, onpegene-
HWUS1 MOMNOXEHUSA KPOBIMW CKambHbIX UMW MEP3IibiX TPYHTOB, MOLHOCTU M CBONCTB AWCMNEPCHbIX FPYHTOB, yCcTa-
HOBMNEHWS TPaHUL, MEXAY CIOSAMM CKanbHbIX U AUCNEPCHBIX FPYHTOB paznyMYHOro NMTONOrMYeckoro coctaesa u
COCTOSIHUS;

- onpefeneHus MecTononoXeHus, MyOrHbl 3aneraHns 1 opMbl MOKanbHbIX HEOOHOPOAHOCTEN B IPYH-
TOBOM MaccuBe (30H TPELiMHOBATOCTW, TEKTOHUYECKUX HapyLleHWI, KapCTOBLIX MOMOCTeNl, NOA3EMHbIX rop-
HbIX BbIpabOTOK, NOKANbHbIX BKMKOYEHUA CUMBbHOMNbAUCTBLIX TPYHTOB W NeforpyHTOB);

- N3yYeHus TMAporecrnormyeckux ycnoBuid: rmyOuHbl 3aneraHns NoA3eMHbIX BOA, B TOM Yucne rmyBuHbl
3aneraHnsa 1 MOLLHOCTW NWH3 COMeHbIX U NPeCHbIX BOA,.

4.2 CyuwHocTb meToga B33 3aknwyaeTcs B M3MepeHUM NOCTOSHHOIO 3MEeKTPUYECKOro nonsa UM anek-
TPWYECKOro NoTeHuMana npy BKMNOYEHWM NOCTOAHHOIO MMM MepeMeHHOro Toka HM3Kol YacTtoThl (go 20 Mu) Ha
pa3sHbIX reOMEeTPUYECKMX Pa3HOCaX C MOMOLLbLI NMPUEMHbIX W NMUTALWKUX SNEKTPOAOB AN NonyvyeHus uHdop-
mauuu o pacnpegeneHun YOC B rpyHTOBOM MaccuBee.

4.3 B33 BbINONMHAKT NyTEM NPOBEAEHUSA Ha KaxAOW Tovke HabnwaeHWsa nocneaoBaTenbHbIX M3Mepe-
HWA HA pa3NMYHbIX FEOMETPUYECKUX pa3Hocax, No3BonswLWmx B TpebyeMom ananasoHe rmybuH onpenenutb
3HaveHusa KC. MamepeHus NpoBoaAT Npu PasnuYHbIX MOMNOXKEHUAX NPUEMHbIX U MUTALWLWX 3NEeKTPOOOoB, TUNax
yctaHoBok B33 v gelcTByOWmMX pasHocax, BhibupaeMbix ¢ Y48TOM CTPOEHWS TPYHTOBOrO Maccuea 1 peLua-
€MbIX WUHXEeHEePHO-reonorMyeckux s3afad. McnonbayoT MakcMMarbHble OeNCTBYHOLWMWE pa3HOChl B npeaenax
500—1000 m, koTopble obecnevnBatoT rMyOMHHOCTE UccneqoBaHus B npegenax 200—400 m.

4.4 Meton B33 npegHasHadeH Ons U3yYeHUsi TOPM3OHTaNbHO-CNIONCTLIX Cpef, B KOTOPLIX B npeaenax
3MeKTpopasBeqoYHO YCTAHOBKM HAKNOHbI rpaHunL cnoeB He npeBbiwatoT 20°, a nameHeHnsa YIC B npegenax
Kakgoro n3 cnoes He npesbiwakwT 20 %. [Ons Toro 4Tobbl CNoW reoanekTpru4eckoro paspesa 6binn BUAHbLI Ha
KpuBbix BO3, Heobxogumo, 4ToObl MOLLHOCTM CNoeB Oblfv COM3MepMMbl C FMyOUHOM, Ha KOTOPOW HaxogsTcs
37K crou, a ux ¥Y3C nMenu KOHTpacTHbIe MO CPaBHEHWO APYT C APYTOM 3HAYeHWs.

4.5 ®uaunueckas cylHocTb MeToga B33 3akniouaeTca B M3MEHEHUWM COOTHOLUEHUA MEXIY 3NeKTpude-
CKMMW MOonaAMK B TOUKe HabMoaeHus, KOTopoe CO3AaeTcsa NUTaLWMMM 3NeKTPoAaMN Ha NOBEPXHOCTH 3eMINu
u Ha rmybuHe h. Yem pganslue HaXoanTCA TOYKA U3MEPEHMWS OT NUTaKLLEro anekTpoaa, TemM bnuxe oTHoLeHWe
0603HaYeHHbIX Nonen CTaHOBUTCA K eguHuLle. B6nusm nuTawwero anekTpoga 3to COOTHOLEHWe npubnuxa-
eTca K Hynto. Takum obpasom, Npyu B33 KonnyecTBoO MHAOPMaLIMM O TPYHTOBOM MacCMBe Ha pasHoi rmybuHe
NOCTEMNEHHO YBENWUYUBAETCA NPU YBEMNMYEHUW OENACTBYHOLLMX PAa3HOCOB.
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MakcumaneHasa rmybuHa uccnegoBanusa aAna metona B33 3aBMCUT OT CTpoOEHMA TPYHTOBOrO MacCuBa,
CBOWCTE crnarawLlyx ero rpyHToB M TWUMa UCMonb3yeMol 3NeKTpopasBeJoyHol ycTaHoBKU. B 3aBucumocTu ot
haKkTopoB, ONUCaHHbIX Bbile, rMybuHa nccnegosaHua coctaensaeT oT 1/3 go 1/10 makcumanbHOro 4encTByHo-
Wwero pasHoca. OnTumansHasa rmybuHa UccrnefoBaHUA OLeHMBaeTes kak 1/5 MakcumanbHOro AercTBYHOLWEro
pasHoca.

5 U3meputenbHoe obopyaoBaHUe U OCHOBHbIE 3NeKTpopa3BefoYHble
YCTaHOBKM

5.1 O6opynoBaHue npu BbINONHeEHMM B33 cocTonT 13 cneayrLmnx OCHOBHbIX YacTen:

- reHepaTopa MOCTOAHHOIO MMM HM3KOYaCTOTHOMO 3MEKTPUYECKOro ToKa AN BO30YXOeHWA anekTpuye-
CKOro nonsi rpyHTOBOM MaccuBe;

- MU3MEPWUTENbLHOrO YCTPOWCTBA, MPUMEHAEMOro ANA U3MEpPEeHMs PasHOCTW 3MNEeKTPUYECKUX NOTeHLua-
1N0B, COOTBETCTBYIOLLEE TUMY reHepaTopa aNekTPUYECKOoro ToKa;

- MpoBoAa nuTawwen nuHnm AB;

- nposoga npuemMHon nuHum MN;

- nutarwux (A u B) anekTpoaos;

- npuemHbix (M n N) anektpogos.

5.2 [ina npoBefeHust nccregoBaHnini Mmetogom B33 ncnonb3yoT anekTpopa3BefoyHble YCTaHOBKM pas-
NU4HBIX TUNOB (cM. 5.3). YCTaHOBKM OTNMYAKOTCA MOMOXEHWEM 3NEKTPOAOB OTHOCUTENBLHO Touvku B33 u BbI-
BopoM anNeKTpoaoB, MEXAY KOTOPbIMK ONpeaensieTcsl AeiCTBYHOLLMIA pasHocC.

5.3 OcHoBHble TUMNbI ycTaHOBOK B33:

- YeTblpexanekTpogHas cMMMeTpuYHast yctaHoBka Lnombepxe AMNB, koTopas npegctasnsieT cobow
cucTemy u3 nutawwwen nuHum AB n npuemHon nuHum MN, BeITSHYTLIX BOOMb O4HOW NUHUK (ITUHUSA YCTaHOB-
ku). AnvHa npuemHon nuHum MN He Gonee 1/3 ONMHBI NuTatowen nuHum AB (cm. pucyHok 1). [lefAcTBYOLMIA
pasHoc ycTaHoBkK LLnomGep:ke paBeH nonosBuHe onvHbl AB. Touka 3anucuk pacnonoxeHa B LeHTpe MN.

Ao o—e oB
M N

A, B — nutatowmre anektpoasl, obpasyrowne nutawoLyto nuHuio AB; M, N — npuemMHsle anekTpogel, obpasytoLine npremHyto nuHuto MN

PucyHok 1 — Cxema 4eTblpexanekTpoaHOM CUMMETPUYHONM ycTaHoBKKU LLntombepxe

FeomeTpuyecknin KOahPULUNEHT YCTAHOBKM paccumnTbiBatoT no dpopmyne (3) [npeobpaszoBaHHoi M3 hop-
Mynbl (2)]

K= n-AM-AN; (3)

MN

- ycTaHoBKa BeHHepa (CM. pUCYHOK 2) — YacTHbIA cryvyai CUMMETPUYHON YeTbIpexanekTPoAHON ycTa-
HoBku LLntomBepxe, koTopas npeactaBnaeT cobon cuctemy 13 nutarLllerd nuHum AB n npuemHoi nuHmm MN,
BbITAHYTbLIX BAOMb OOHOW NINHWK, B KOTOPOW pa3mep npueMmHon nuHum MN Bcerga paseH 1/3 OINWHBI NATatoLWen
nuHum AB. [lercTBylowmMi pasHoc yctaHoBKM BeHHepa R paBeH 1;‘3 aOnuHel AB. To4yka 3anucu pacrnonoxeHa B
ueHTpe MN.

Ae e B
M N

PucyHok 2 — Cxema ycTaHoBKKM BeHHepa

FeomeTpuyecknin KO3hULMEHT YCTAHOBKIM paccynTbiBatoT no popmyne (4) [npeobpasoBaHHoi U3 hop-
Mynel (2)]

K = 2nur, (4)
rae r — OenCTBYIOWWIA pa3HOC YCTaHOBKY;
4
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- TpexanekTpogHas yctaHoBka LLniombepxe AMN (nnn MNB) (cm. pucyHok 3), KoTopas npeactaBnseT
coDOo cMCTEMY, COCTOSILLYIO U3 YEThIPEX SMEKTPOOOR, TPW M3 KOTOPLIX BLITSHYTHI BOONL OAHOW NUHWW, a8 OAWH
M3 NUTaOLLMX 3MEKTPOOOB SABNAeTca BeckoHevyHOCThH. Ecnu BeckoHeYyHOCTh pacnonoXeHa BAOMb MUHUK
YCTaHOBKW, TO PACCTOSIHWE OT 3TOro anekTpoaa Ao Todku B33 gomkHo 6biTh B 7—10 pas Gonblue makcumManb-
HOro AencTByloLllero pasHoca. Ecrnv 6eckoHe4YHOCTb pacnonoxeHa nepneHgnKynapHoO K MMHUA YCTAaHOBKK, TO
paccTosiHMe OT 3TOro anekTpoda Ao Todku B33 pomkHo BbiTh B TpU-NsATe pa3 bonblue MakcuMansHoro gei-
CTBYlOLLIEro pasHoca. [eoMmeTpuyecknin KoadpdLumeHT TpexanekTpogHon yctaHosku LnomBepxe B ABa pasa
fonblwe, yeM kKO3(PPUUNEHT ANA CUMMETPUYHORN ycTaHoBkK Lnombepixe, a ux kpuBblie B33 ana ropm3aoH-
TanbHO-CMOUCTOrC paspesa TOYHO coBnagaloT. [JencTByWnin pasHoc TPexanekTpogHon yctaHoBku LLnom-
Oepre paBeH paccTOsiHUIO OT paboyero NMTaLWero anekTpoga Ao LeHTpa npuemHon nuHum MN u umeet obo-
3HauveHue O. PasHoc TpexanekTponHoW ycTaHoBkY LLntomBepke paBeH paccTosiHWIO OT anekTpoaa A unu B go
ueHTpa npuemHon nuHumn (AO unu BO, B 32BUCMMOCTU OT TOTO, KaKoW 3nekTpog ABnseTcs BeCcKOHEYHOCTLI0).
Touka 3anMcK pacnoroxeHa B ueHTpe MN.

0
H — 00
AG oie OB
i Mi N
r=A0
—

PucyHok 3 — Cxema TpexanekTpoaHow ycraHosku Lnombepxe

leomeTpuveckuin KoaddULMEHT YCTAHOBKM paccHnTbIBatOT no opmyne (5) [npeobpasoeaHHoi 13 dop-
Mynbl (2)]

2n-AM- AN
K= ———;
MN (5)
- MOTEeHLMan-ycTaHOBKAa (CM. pUCYHOK 4), koTopas npenctaensaeT cobol cucTemy, roe oOavH NUTAaKLWKRA
M OOWH MPUEMHbIV 3NEKTPOoabl SBNSATCA BeCKOHEYHOCTAMM. PaccTosHWe OT 3TUX SMNeKTpPo4oB Ao Todkn BO3
OOMKHO He MeHee Yem B 10 pas npesbillarte MakcuMarbHbli OeWCTBYIOWNA pa3Hoc. [elcTByoLWmin pasHoc
NnoTeHLUMan-ycTaHoBKKW paBeH pacctosHuio AM oT pabo4yero nuTtatolero Ao pabodero NpMeEMHOro 3nekTpoaa.
Touka 3anncy pacnonoXxeHa B cepefuHe Mmexay pabounmu nuTarlwmnmM U NpUeMHbIM 3NeKTPoaaMMU.
o)

00— . > 00

N® A? 6M ®B

r=AM
[ e e )

PucyHok 4 — Cxema noTeHUmnan-ycTaHOBKM

FeomeTpuyecknin KOahPULIMEHT YCTAHOBKW paccymTbiBaloT no hopmyne (6) [npeobpasoBaHHoM U3 dop-
Mynbi (2)]

K =2r - AM; (6)

- gunonbHas oceBas ycTaHoBKa 3oHAupoBaHug (JO3) (cm. pucyHok 5), koTopast npeacraenseT coboi
CUCTEMY, [4e BCe 3MeKTPoAbl PacnonoXeHbl BAOMbL OAHON MWHWW, BEITAHYTOW BAONE Npodunsa HabnogeHui,
COCTOSLLYI0 U3 ABYyX nap AWnonen paBHoW gnuHel nutatowmx (AB) u npuemusix (MN) nuHui; npm atom npu-
eMHas NMUHKUA yaaneHa oT NUTalLWen NMHUK Ha PaccTosAHWe, B NATL-CEMb pa3 NpeBbIWatolLee pasmeps! an-
nonei. [lefcTByOLWMIA pasHoc ycTaHoBKM [JO3 paBeH NONOBUHE pPacCcTOSHWA MEXAY LeHTpaMu NUTatoLWwmx u
npuemHbix NuHMiA OO, rae O — ueHTp npuemHoro avnonsd, a O' — ueHTp nuTaKLwero gunond. Todka 3anucu
pacnonoXeHa B CepefuHe QUMOons, KOTOPbIM NepemeLLaeTcs no Npoguo Npyu M3MepeHUax Ha ToOYKe 3anncu.

5
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r=00'2

M® | ®N AG | &
&

o]

PucyHok 5 — Cxema OMnonbHOM 0CEBOKM YCTAHOBKW 30HAMPOBaHMA

FeoMeTpUYecKnin KoaMULMEHT YCTaHOBKKM paccyuTeiBatoT no dopmyne (7) [npeobpasosaHHoi n3 dop-
Mynbi (2)]
_ nerd
AB-MN' (7)

roe r— 3To OelCTBYHLLMIA Pa3HOC YCTaHOBKY,

- OMnorbHas akBaTopuanbHas ycTaHoBKa 3oHauposaHus (033) (cM. pucyHok 6), koTopas npeacTaenseTt
cobol cucTemy, rae nNMTarLLme U NpUEeMHbIe MMHWW PacronoXeHbl NePNeHAUKYIISPHO K HanpaBneH o MUHKUK
npodunsi; Npy aTOM NpUeMHas NUHUS OWnonei yaarneHa oT NUTaoLei NMHUA Ha PaccTosHWe, B MATb-CEMb
pa3 npeBtillaillee pa3Mepsl Aunonei. JedcTBYOLWUIA pasHoC ycTaHoBKM 33 paBeH paccTOSHUIO Mexay
LeHTpamMu nNuTaroLWwmux u npvemHbix nuHuin OO, rae O — ueHTp npuemHoro gunonsi, a O' — LeHTp nUTalLwero
avnonsi. Touka 3anucy pacrnonoXxeHa B cepeavHe AUMOonsi, KOTOPbIi NepemMeLLatT no npodumio.

o e r=00'

'Y
>0 | dw
Q

PucyHok 6 — Cxema OMnonbHOW aKBaTOpHanbHOW YCTAHOBKK 30HOWMPOBaHUA

FeomeTpuyecknii KO3hPULMEHT YCTAHOBKM paccunTbiBatoT no dpopmyrne (8) [MpeobpaszoBaHHoi U3 hop-
Mynbl (2)]

3
K= 2n-r ’ (8)
AB-MN

rae r— ato AeNCTBYOLMIA PAa3HOC YCTaHOBKM;

- YCTaHOBKAa TOYEYHbIX 3MNeKkTpuveckux 3oHaupoBaHuin (TO3) (cM. pucyHOK 7), KOoTopasi NnpeacTaenseTt
coboit crcTemy, rae BCce 3MeKTpodbl BbITSHYThI BAOMb OOHOW NMUHKUM, COCTOSALLYIO U3 OOHON NPUEMHON NMHUK,
pabovero nuTalLLero anekTpoaa u beckoHedHocTU. MNpUeMHyo NMHKUID NepeMelLatoT no npodunto ot pabo-
4yero NUTarLLero anekTpoa. [JeAcTBYHOLWMIA pasHoc ycTaHoBKA TO3 paBeH pacCTOsSIHMKO OT anekTpoga A unu
B oo ueHTpa npuemHoi nuHumn O (B 3aBUCMMOCTM OT TOTO, KaKoi 3nekTpoa siBnsieTcs 6eCKOHeYHOCTLI0). Touka
3anucKu oTHOCUTCA K cepeaunHe npuemMHoi nuHun MN. Ha pesynstatel M3MepeHuid, NomyYeHHbIX Npu UCNonb-
30BaHMKM YCTAHOBKOW 3TOrO TUNA, OKa3bliBalOT 3HAYUTENbLHOE BRUSIHUE HEOLHOPOOHOCTU MPUMNOBEPXHOCTHOWM
4yacTu FpyYHTOBOrO Maccuea.

o0 +——— 0

B® AG e e
P M N

r=A0

Pb‘lcyHOK 7 — Cxema YCTaHOBKM TOYEYHbLIX 2NEKTPHUYECKMX 30HOU pOBaHI/IIﬁ

FeomeTpuyeckni KO3 ULNEHT YCTAHOBKM paccyuTeiBatoT no dpopmyne (9) [npeobpasoBaHHoA U3 hop-
Mynbl (2)]
6
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_ 2n-AM-AN
MN '

K (9)

- KOMOWMHMPOBaHHAasi 3KCMpecc-ycTaHoBKa (CM. pucyHoK 8), KoTopasi npeAcTasnsaeTt cobon cuctemy, roe
BCE 3MeKTPOAkl BITAHYTHI BOOMNb OAHOW NUHUK, B Npefenax KoTopor oba NUTaloLWUx anekTpoaa aBnsaTCa He-
NOABWMXKHBLIMK, @ NPUEMHbIe 3MeKTPodbl NepemMeLlatoT OT NepBOro NUTAKLLEro afnekTpoaa K cepegnHe paccTo-
SHME MeXOy NUTaLMMn anekTpogamu. CyliecTeyeT MOOUMUKALNSA 3KCNPEecC-yCTaHOBKY, NPeacTaBnsaoLas
coboll yCTaHOBKY, A€ BCe 3NeKTPOAbl BbITAHYThI BAOMbL OAHON NUMHWM, B Npeaenax KoTopoi NpueMHble U OAWH
M3 NMUTAKLMX 3MEKTPOOOB HEMOABMXHEI, a8 APYror NMUTAKLWMWA 3NeKTpon NepeMeLLaT no npouno oT us-
MepUTENbLHOM NMUHUKA B MPOTUBOMOMOXHYI0 OT HEMOABWXHOIO NMUTAIOLLEro 3NeKTpoaa CTOPOHY. [enCTBY LW KA
pa3HOC 3KCMpecc-yCTAHOBKW paBeH pacCTOsAHUID OT Brivxalllero K NpUueMHOol NMUHUM NUTaKLLEro anekTpoaa
00 LEeHTpa NpUeMHON NMHUK. ToYKa 3anucK pacnonoxeHa B cepeguHe npuemMmHon nuHum MN.

r=A0 .
A Ggsesdesse e oora s
r=AB/2

PucyHok 8 — Cxema akcnpecc-ycTaHOBKK

FeomeTpuyecknii KO3 PULMEHT YCTAHOBKM paccyMTbIBAOT Nno gopmyne (2) Ans Kaxaoro HOBOro Mo-
NOXeHUs 3NEKTPOOOB.

6 MopgroroBka n NnpoBeAeHUE U3MEePEeHUN

6.1 Mpw uccnegoBaHusix Metogom B33 gonyckaercs BLINOMNHATE OOWHOYHLIE 3aMepbl, U3MEPEHUS MO
npodumno Ny no cucteme npodrnen Ha nnowaau. Nepen Ha4yanoM UHXKeHepHo-reohM3NYECKUX UCCrneqoBa-
HuW MeTogoM B33 HeobxoguMo BeIGpaTe MeTOOMKy BbiNonHeHus pabort.

OCHOBHBIMW NapaMeTpaMy MeTOAMKWN SBMSTCS:

- TWM 3NEKTPOpPa3BefoYHON YCTAHOBKMY;

- KOMMHYECTBO PasnM4YHbIX NOMOKEHWIN 3NeKTPO4OB YCTAaHOBKM A5 NOMyYeHUs ogHON Tovkn BO3;

- MWUHMManbHbBIA FreOMEeTPUYECKUIA Pa3HOC, MakCUManbHbIA reOMETPUYECKUIA PA3HOC M Lar npupalleHns
pasHoca;

- KONMUYEeCTBO PasfMyYHbIX OMUH NPUEMHEIX NMHWA U NX pa3Mephl;

- war mexay Todkamu BO3, pacnonoxeHHbIMU BAONb Npodnnsi;

- ANWHa 1 HanpaeneHne npodunemn;

- @3MMYT NMHUW YCTaHOBKM.

[nsa KoppeKTHoro noctpoeHus Kpueoid BO3 HeobxoguMMo mony4nTe CeMb TOYEK M3MEPEHWs Ha OHY
Jekany bunorapudmuydeckoro Gnadka. [Ina aToro reoMeTpuUYecknii lWwar npupaleHus pasHoca OomkeH ObiTb
paseH 1,39.

6.2 TMuTaloLWy NUHAIO NOAKNIOHYAKT K reHepaTopy 3MEeKTPUYECKOro ToKa, MPUEeMHYH NMHUID — K N3Me-
pUTENBHOMY YCTPOWCTBY. [nTatowmne 1 M3aMepuTenbHble 3NeKTpoabl 3a3eMAT NyTeM 3abuBaHNA UX B TPYHT.

6.3 MNepen Ha4Yanom U3MEpPeHUn NPy KaXKaoM U3MEeHEeHWK NMOMNOXKEeHWA NUTAKLWMX UM MPUEMHbIX 3rekK-
TPOOOB NPOBOAAT MPOBEPKY 3a3eMIIEHUSA 3MEKTPOAOR NPUEMHOA NTMHUK C MOMOLLbI0 M3MEPUTENBHOIO YCTPOIA-
cTBa. 3a3emMneHne cunTaeTcs YOOBNEeTBOPMTENbHBIM, ECMW NOMYy4YeHHOE 3Ha4YeHne NepexoaHoro conpoTuane-
HWS MeXOy 3MeKTpoAoM W 3emreid He npesbiwaeT 3—5 kKOm. MNpu npousBoacTBe paboT ¢ annapaTypoi, He
NO3BOMSAIOLLEN NPOBOAUTE aBTOMATUHYECKYHD NPOBEPKY Ka4ecTBa 3a3eMNeHUA NMTAWNX U MPUEMHbIX 3NeKT-
pOLOB, HEOOXOAMMO BbINOMHMTE NPOBEPKY 3a3€MITEHUS C MOMOLLBI0 OMMETpPa.

HonyckaeTca cMmeLwaTs anekTpogbl OT MX NAAHOBOrO NMONOXEHUA COFMAacHO TUMY 3MeKTpopa3BeqoYHon
YCTaHOBKM ¥ napameTpam metoanku Ha 10 % OT 3Ha4YeHus1 JeNCTBYOLLEero pasHoca, Ho He Gonee Yyem Ha 2 M.

6.4 lMpv HEOBXOAMMOCTM YMEHBLLEHUS CONPOTUBIEHNS 3a3eMMNEeHUs NPUMEHSIOT!

- YCTPOWCTBO 3a3eMIIeHWs], COCTOSILLEE U3 HECKOMbKUX 3MEKTPOAOB, COeQMHEHHbIX NapannensHo. [ny-
OuHa 3abuBkM napannenbHbliX NUTALWKMX 3MNeKTPOOOB OOKHA ObiTb MEHbLIE PACCTOAHUNA MEXZy HUMM, a
paccTosiHME MeXay HUMKN JOSMKHO ObiTh MEeHbLUEe reoMeTpPUYEeCcKoro pasHoca,

- yBenu4yeHue rmybuHesl 3abUBKN 3NEKTPOOOR B TPYHT;

- yBRaxHeHue n/unu gobasneHne paccona B MecTa Ux 3abuBKH;

- pacTenneHue rpyHTa, HaxoOsALWerocs B Mep3rioMm COCTOAHUM.
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Mpw 3TOM rpynny n3 HeCKOMbKUX 3MNEeKTPO4OB, COEAMHEHHbIX NMaparnnenbHo, paccMaTpUBaloT Kak egu-
HbIA MATAKWMWA UK MPUEMHbIFA 3NEKTPOL B COCTaBe 3NeKTpopa3Beo4HON YCTaHOBKM.

6.5 Cuny Toka B nuTarLLen nuHun AB perynupytoT ¢ NOMOLLLI0 reHepaTopa 3NeKTPUYECcKoro ToKa.

6.6 Pa3HOCTbL anMeKkTpudeckux NOTEHUMANoB, BO3HUKAKLLYH Ha NpreMHbIX anektpogax M u N, onpege-
NAT U3MEPUTENBHEIM YCTPOUCTBOM.

6.7 PeaynsTaThl M3MEpPEHWIA HA KaXO0M OeACTBYOLEM pa3HOCe 3annckIBaoT Nepes NpoBeAeHNEM Ce-
OYIOLLEro M3MepeHns B XKypHane (cMm. npunoxeHune A) B BymMaxHOM Unv arnekTpoHHOM Buae. MNpu npoBegeHum
paboT ¢ ncnonb3oBaHWEM annapaTtypbl, NO3BONSLLEN COXPaHATbL B NaMATb Pe3ynbTaThl U3MEPEHUIA, 3annch
pe3ynbTaToB KaxXaoro 3MepeHus B XXypHane He Tpebyetcs.

6.8 Mocne 3anuWcy pe3ynsTaTOB M3MepeHWs OelCTBYKLWMWA pasHOC YBENUYMBAKT COrMAacHoO napame-
Tpam BblGpaHHOW METOOUKHA.

6.9 Ecnu npw yBenuyeHun gelCTBYIOLWMX Pa3HOCOB M3MepsieMblil curHan ybeiBaeT v npubnukaeTcs K
npegeny 4yBCTBMTENBHOCTW M3MEPUTENbHOIO YCTPOWCTBA, HEODXOOMMO NepeTh Ha MPUEMHYH JTIMHKIO DONb-
wen anuvHbl. MNMepexon Ha MpUeMHYH NMUHWKD Bonblield AMWMHBI CONPOBOXAAETCH BbIMONMHEHMEM MOBTOPHbLIX
W3MEPEHWIA C TEKYLLUMM W NPEeabIAYLUNM AENCTBYOLWMMIN pa3HOCaMMU.

6.10 lNonyyeHHble B X04€ N3MEPEHUI 3HAYEHWA PA3HOCTI 3NEKTPUYECKUX NMOTEHLMArNOoB NepecynThiBa-
toT B 3HaveHust KC, cTposaT kpueyto B33 (npumep kpuBon npuBeneH Ha pucyHke A.1). Ina 3Toro BeMMCNAKT
reoMeTpuYeckuin KoapuumneHT K, 3aBUCALLNA OT B3aUMHOIO PacrnosioKeHWs U pacCTOAHWIA MeXady 3reKkTpo-
damu A, B, M u N (cm. 3.9).

6.11 Ecnm nonyyeHHble Ha cocedHux Todkax B33 3HaveHusa KC sameTHO oTnuyakTcs, cnefyeT npo-
BEPWUTE MPaBUIMBHOCTL PAcNoNoXeHUs (paccTaHOBKW) 3reKTPoOOoR, MPOBECTU MOBTOPHLIE U3MEPEHUSA U Mpo-
KOHTPOMUPOBAaTb BO3MOXKHbLIE YTEUKU 3MEKTPUYECKOTO TOKa (ganee — yTeuyka) B NMUHMAX B COOTBETCTBUU C
MEeTOAMKOW, onucaHHon aanee. [pu BBISBMNEHUW yTeukn AanbHenwme paboTel He0bX0aMMO OCTAHOBUTE 0 €€
MOMHOro YyCTPaHeHWs.

KoHTporb yTeykn nNpoBOoAAT HA MakCUManbHOM reoMeTpUYecKoM pasHoce. Hanuuue yTedek Ha nuta-
HOLLEN NWHWKM BLIABNSAKT NyTEM M3MEPEHWS CWUIbl TOKa NPWU He3asemrneHHOM anekTpoge A unu B. Ecnv npu
He3aszeMJIEHHOM 3neKkTpoae A B NMTaLWen NMHWM 06HapyXnsaeTcs TOK, TO B NMHWKM A nMeeTcs yTedka. AHa-
JIOTUHHO Ans NuHKUK B: ecnn npu oTKnioYeHHOM anekTpoge B B nuTatowen nuHumn obHapyXMBaeTca TOK, TO B
nuHUKM B nmeeTca yTeuka. Tak e BhISBNSAKT yTEUYKY B NPUEMHON NUHUKM, oTKNo4Yasa anektponbl M u N.

6.12 HeobxooumMo NpOBOAUTE KOHTPOMbHLIE U3MEPEHUA B 06beme He MeHee 5 % OT KonuuecTBa TOYEK
HabnoaeHus. Npu 3TOM OTKNOHEHWE OCHOBHBIX (PAOOBLIX) M KOHTPOMbHBLIX 3HavyeHUMn KC npu KOHTPONbHBIX
M3MepEeHWAX He JOMKHO npesbiwaTh +5 %.

OTHOCKMTENBLHYH NOTPELIHOCTL U3MepeHHbIX 3HavYeHuin KC &8, %, BelYMCnST no opmyne

1 | (R -r>§‘”")2

b=—=4>
NS ppee.proT

100, (10)

A, KOHT

A n Py — OCHOBHO®€ (DFUJ,OBOE) WU KOHTPOINbHOE 3HAa4YeHnA N3MepdaemMoro napameTpa Ha -M namepe-

HUW COOTBETCTBEHHO;

roe pP

N — obLee Yucno naMepeHnid B Touke HabnogeHus.
6.13 OueHKy Ka4yecTBa NONEBbIX AaHHbLIX MPOBOASAT EXEAHEBHO MO OKOHYaHWU pabouyero OHS.

7 ObpaboTka n MHTepnpeTauus U3MepeHun

7.1 Kpueyro B33 ctpoaT Ha Bunorapudmuyecknx bnaHkax unym B nporpammax (¢ npumMeHeHuem nora-
pudmnyeckoro macwutaba BepTUKANbLHOW 1M TOPU30OHTANbLHOWM OCER).

7.2 B cny4ae BbIsBNEHWA 3HAYEHWUA U3MEPEHUIA, MPU MCNONb30BaHUKN KOTOPbLIX A4S NOCTPOEHUs KPUBOWK
B33 oHa He nony4aeTcd rnagkor u/unm Bo3pacTtaeT Kpydye, Yem nog yriiom B 45°, NpoBOAAT NOBTOPHbIE W3-
MepeHUsi B LLensax UCKIYeHUsl HEKOPPEKTHBIX Pe3ynsTaToB U NoaATBEPXAEHUS NONYyUYeHHbIX paHee JaHHbIX.

7.3 Ha zakntoumtensHom atane obpaboTkn Ha kpuBbix BO3 ycTpaHsoT BopoTa, nonyvatouwmnecs 1s-3a
pPaznuYHbIX AMIWH NPUEeMHbIX MWHWIA. [pn 3TOM cermeHTbl KpuBoi BA3, nonyyeHHble Ansa 0gHOM NPUEMHOR Mn-
HWW, LIEMMKOM CMELLLATCS BBEPX UMW BHU3 [0 YCTPaHEHWs pasHuLibl Mexay cermeHTamu. Kak npaBumno neeble
CErMeHTbl CMELLAKTCA K NPaBbIM Kak K HAUMEHEE UCKaXKEHHbLIM.

8
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7.4 [Ona wHTepnpeTtauuu pesynstatoB B33 BeinonHaeTca nogbop TeopeTuyeckux Kpuebix B33 k none-
BbIM KpuBbiM B33.

7.5 Ha nepBoM aTane UHTepnpeTauuM BeINONHAKT aHann3 06paboTaHHbIX NONeBbIX AaHHbIX. Ona 3To-
ro paccmaTtpuawT kpueble BO3 n ncerpopaspes KC; Ha ocHOBaHUM 3TOr0 OEnakwT BbIBOAbI O CTPYKType
reo3neKkTpUYECcKoro paspesa, BbIAENAKT YYacTKM C OQHOTUMHLIM CTPOEHUEM, ONPeaensoT NpUMepHOe YACTOo
CNnoeB, BLINOMHAKT OLEHKW MOLLHOCTH crioeB u ux Y3C.

7.6 Ha BTOpOM aTane cTpoaT reoanekTpudecknii paspes Y3C. [Ana Kaxaon Todkn HabnogeHnsa BKAKYa-
0T MHhOpMaL KMo 0 penbede, YTO AaeT BO3MOXHOCTbL BO BPEMSA MHTEepnpeTauM conocTasnsaTe MHQopMaLmnio
0 reoanekTpUYecknx criosax Ha rmy6uHe. MNpu nogbope Mogenu onpefensaT TeOpeTUYEeCcKy Moaenb, CooT-
BETCTBYHOLLYIO HabnogeHHoW kpueo B33 1 MMeroLlwencss nHXeHepHO-reonornyeckon nHdopmauum (B ToM
yucne reour3nM4ecKkUm LaHHbIM), 0DecnedynBaloLLy0 CXOXeCTk C pe3ynstatamu B33 Ha gpyrux Toukax Ha-
trogeHni Boons npoduna HabnoaeHnin n Ha cocedHux Todkax. KayecTBo MHTepnpetaumy OueHWBaT Mo
OBYM KPUTEPUSM:

- MWHUManbHas OOCTUrHYTan HEBSA3Ka MEXOY TEOPETUHECKON 1 NoneBoir KpuebiMu B33;

- Te03NeKTPMYECKUA paspe3 He [OOMKeH MPOTUBOPEUYMTb UMEKLLMMCA WHXEeHEepPHO-reonorMyecknm
OaHHbIM.
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MpunoxeHune A
(pexomeHgyemoe)

dopma KypHana noneBbIiX U3amepeHU metogom B33

HKypHan noneebix M3aMepeHuii metogom B33
OpraHu3aumnsa-McnonHUTENb

MHH opraHusauum-ncnonHuTens

OpraHusauwﬂ-aaKaquK

MHH opraHusaumm-3akasymnka

HanmeHoBaHne obbekTa

MecToHaxoxgeHue obbekTa

(cnoBecHoe onucaHwe)

[Moroga

(cnoBecHoe onucaHwe)

[ata npoBegeHusa uccnegoBaHua

Mcnonb3ayemas cuctemMa koopguHat

Feorpadnyeckue KoopaMHaThl Ha4ana u KoHua npoduns

HaseaHwve (Homep) npoduns

leorpaduyeckue KoopanHaTel Toukn BO3

HassaHuve (Homep) Toukm B33

WamepuTenbHbiA npubop (nponsBoanTernb, CEPUMAHLIA HOMEp)

[eHepaTop aneKkTpUYeckoro Toka (Mpou3BoauTENb, CePURHLIA HOMEP)

Tun aneKkTpopasBeo4HON YCTAHOBKM

AanmyT reomeTpu4eckoro pasHoca

[ata namepeHuii: Ha4ano OKOH4YaHue
Homep namepexns PazHoc, m MN, m K AUpyy: MB lhg: MA P OM =M Mpumevanne

1 2 3 4 5 6 7 8
1
2

WamepeHua nposen /

(OoMKHOCTbL, haMunna, UHULKanN.I) (nognuce)
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