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YIAK[550.3:551.243] :622.273

BpeMeHHAs MHCTPDYKLHS MO pa3BeAKe HapYHLIE€HHOCTH
Bbi€MOUHbIX cTonboB MeTOnaMH INEKTP OHHTP OC KONHH
Ha mwaxtax [JlogaMockKoBHOro yroabHoro ©Oacceina. JI,
1974. (M-Bo yroasHo#ft npomM-ctH CCCP. Bcecowosubiit
Hay4.-HccJeld. HH-T TOpHO#l reoMeXxaHHMKHM H MapkKuiednepc-
koro naena «BHHMH», [lonMOCKOBHBIH Hayuy.-HCCJen.
H  TIPOEKTHO-KOHCTPYKT. YyroabHbl#i  HH-T <«[IHHUYH>»).

HHCTPpYKUHSI COCTaBJIeHAa Ha OCHOBE€ OGOOLIEHHS Oflbi-
T2 NPHMEHEHHHA METOHA OB YIEKTPOHHTPOCKONHUH T[PH [poO-
FHO3HPOBAHWU HAapPYILUEHHOCTH BbIEMOYHbBIX CTONOOB H3
FOpHbIX BbipabGOTOK Ha waxrax KomOuHaroB «Tyaa-
yrojib» ¥ «HOBOMOCKOBCKYroib».

B MHCTDYKLHH H3JIOXKEHbl METOIHKH MNpOBEeNEeHHA reo-
dH3HUecKHX pabor MeTomaMH 3SJNEeKTPOHHTPOCKOMHH MNpH
pa3Bellke HapYLWIEHHOCTH YroJabHOroO IJjacra B mpene-
Jilax BbieMOYyHoOro ctronba, o06paboTKH H HHTEpnperanHu
ee pe3yJbTaToOB, a TaK)Xe TIMopAJoK OpOpMJIEHHs H INpej-
CTaBJICHHHA KOHEeYHbIX MAaTepHaJiOB [JdR MNPAKTHYECKOoro
HCIONb30OBaHHA Ha maxrtax [lonmockosHoro 6acceiiHa.

Huctpykuusi paspa6oraHa KaHA. TeXH. Hayk (O.[ Msc-
HHKOBbLIM H CT. Hayu. corp. B.® MaTwiedkHHbIM. AB-
TOpPbl HPHHOCAT TJAYOOKYIO 6JarogapHoOCTb HAaYaJbBHHKY
reopusHueckoii naprud LKTII [maBreonorun  MYII
CCCP kaHpg. reon.-MHH. Hayk MA.CnepaHCKOMY 34 leH-
Hble 3aMeuyaHHsl, YUYTeHHble TpU MNOocJeNHEeH penakiiHH
HHCTPYKILHH. ‘

Hantoctpauuit 2, npuaoxeduii 4.

OTBeTCTBEHHbBIH pegakrop
KaHA. TexH. HayYK HO.I.MsacHHKOB

© Bcecolo3H b HaY4YHO-HCCJIeL0BaTeJbCKHH HH -

CTHTYT TOpHOH TI€OMeXaHHKH H MapkKuielgepcKoro jae-
aa (BHHUMH), TlogMOCKOBHBLI# HAaY4YHO-HCCAELOBAaTEJb-
CKHif H T[pPOEKTHO-KOHCTPYKTODCKHH  YroqbHbifi  HHCTH-
Tyt ([THUYHN), 1974.
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OBLIHE MMOJIO)KEHHUA

YcneinHoe nNpHMEHEHHE OYMCTHbIX MEXaHH3HPOBAHHBIX  KOMILJIEK-
COB B OYHMCTHbIX 3afosix Ha waxrtax [loamockoBHOro O6ypoOyrosbHOro
6accelHa B pellamoiled CTeneHH 3aBHCHT OT YCJOBHH 3a/jleraHHsi YroJib-
HOro myacta, CpeAH KOTOPLIX OAHO W3 OCHOBHbBIX MECT 3aHWMaeT ero
HapyLIeHHOCTb.

B ycnoBusix [loaMockoBHOro 6acceiiHa reojorHyeckHe Hapylie-
HHS YTOJNBHOrO MJacra pPasfensllorcs Ha TPH TFPYRMNbL

| — HapywieHHsi ¢ MOBEPXHOCTH YroJbHOrO MJAcCTa;

2 — BHYTPHIIJ1ACTOBbIE HAPYILL €HHS;

3 — COBMECTHble (KapCTOBbl€) HapylleHHs.

[TepBasi rpynna BK/alouaer B ce0si reHeTUUeCKHEe HapylUieHHsl, CBs-
3aHHbIE C YCJIOBHAMH YIJIEHAKONJIEHHsI HAa HEPOBHOM J[HE TOP(PSHH-
KOB W HEpaBHOMEPHbLIM HAKOMNJEHHEM pACTHTEJNLHOrO MaTtepHajia Ha ero
niowagH (YTOHEHHS, BbLIKIHHHB&HWs YroJbHOTO HJacTa), a TaKXKe
3DO3HOHHbICE HApPYUICHHS, CBA3aHHble C [IE€ATEJbHOCTBIO TEKYYHX BOA
NpEBHUX peK (pa3MbiBbl).

Ko BTOpOH rpynne OTHOCSITCSI: JIMTOr€HETHUECKHe HapYUIeHHs, Xa-
PaKTEpH3YIOIHHECH JIOKAJbHbIM [MOBbLILIEHHEM MOUIHOCTH TMPOCJOeB B
YrOJIbHOM nJacte, H (QauHaJbHble Hapywl €eHHsl, XapaKTepuaylouuecs
PE3KUMH JIOKQJbHbIMH MO MPOCTHPAHHIO YroJbHOrO INJacra U3MEHEeHH-
MM KayecTBa YISl 338 CYET €ro CHJIbHOH MHHepaJH3alHH, MNOBbILIEH-
HOH 30JIbHOCTH M TPELLHHOBATOCTH.

CoBMecTHble (KapCTOBble) HapylLI€HHS, OTHECEHHbie K TPeTbeH rpyi-
e, NPpHYpPOYEHbl K Pas3BHTHIO KAapCTOBbIX MPOLECCOB B HOCJEYrJIEHOCHOe
BpEMHA B YOHHCKHX H JE€BOHCKHX HM3BECTHSIKAX H ObIBAlOT C pasphiBOM
H 6e3 paspbiBa CNJOLIHOCTH YroJbHOro nJjacra. KapcroBble HapylleHHA
YacTo MpH BHE3aNHOH BCTpeue SABASIOTCA O4YaramH MpopbiBa MOA3EM-
HblX BOL B MOATOTOBUTEJbHblE U Hape3Hble BbIpaOOTKH M OYHCTHbIE 3a-
60u.

Pa3mepbi reosoruueckux HapyluieHHH BCeX THIIOB MO MPOCTHPAHHIO
YrOJIBHOrO fJ1acra KovebJIoTcsi B BecbMa LIHPOKUX Mpeaenax — Ot
HECKOJIbKUX MeTpoB 10 150 m. PacnosoxeHne HMX Ha NJOWLAAH TOPHO-
ro OTBOJA HOCHT, KakK IPAaBW/IO, CJAY4YalHHbIH Xapakrep H I1O3TOMY TPYA-
HO NMojjaercss NPOrHO3HPOBAHHIO MO TeOJOTHYECKHM MPU3HAKAM.

Haubonee HexenatesbHO HalHuHMe B BbIEMOYHOM CTOJI6€ KapCTOBBIX
HapyweHUH YroJbHOro mjaacra, Haubo/jee MHOIOUHUCIEHHBbIX CPelH Bcex
HapyuwleHu#. CJ/0XKHOCTb HX pa3BelKH COCTOMT B TOM, YTO OHH HMEIOT
M HavMeHbLIHE W3 BCEX HapylleHHH pasMmepbl, npeobjafailolUldM H3
KOTOPBIX sIBAsIeTCA 15 M B nomnepevyHuke.

O6bluHO pasBefka TreQNOrHYeCKHX HapyuleHUid B BbIeMOYHBIX CTOJI-
6ax ocyuiecTBasiercs OypeHHEM «TOPH30HTAJbHBIX» pa3BeLOUHbIX CKBa-
XKHH 1O YrOlbHOMY MJAacTy H3 LUTPEKOB, OKOHTYPHBAIOUIHX BbIEMOYHBIH
cTov1®.

BeposATHOCTb BCKPBHITHSI 3THMH CKBa)XHHaMH TeoJIOTMYECKHX Hapyiie-
HUA H, C/Ie10BaTe/NbHO, HAAEXKHOCTb pa3BelKH CTAHOBHTCHA OGOJblle,
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€CJIM MecTa 3aJI0KeHHMS TODHU3OHTAJIbHBIX CKBAXKHH ONpPEeAeaeHbl C yue-
TOM pe€3yJbTaTOB [MPEABAPHUTENbHO BbINOJHEHHBIX Teo(H3HUECKHX pa-
60T METOAAMH NIeKTPOHHTPOCKOMHUH.

Meroabl  WIEKTPOUHTPOCKOINIHH ABJAIOTCA OOBEMHBIMH H MO3TOMY
MO3BOJIAIOT MNPOC/AENIHTb H3MEHUYXWBOCTb CBOMCTB MaccHBa rOPHbIX MO-
pOJI, BKJIOYAIOLIEro YroJbHbIH Maacra, N0 NPOCTHPAHHUIO BAOABb LUTpe-
KOB, T.€. OLEHHTb B LE&JOM HAPYLIEHHOCTb BbIEMOUHOro croJsifa.

JloctoBepHOCTh pa3BeAKH TreoJOrHYeCKHMX HapYILIEeHHH BbIEMOYHOrO
cronfa MeToAaMH 3NIEKTPOHHTPOCKONHH 3aBHUCHT OT CTENEHH MposiBJe-
HHSI B TOpPHOH BbIpaboTKe neOpPMANHH VIEKTPHYECKOro IOJs1 reoJiorH-
YeCKMM  HapylLIeHHeM, JeXaillMM  BHYTPH  BbIEMOUHOro  crojfa.
[Tocneanue 3aBHUCAT OT pa3MepoOB HAPYLIEHHSs, €rO YAAJEeHHOCTH OT rop-
HOH BbIPAOOTKH, CTENEHH OTJIMYUsA 3JIEKTPUYECKHX CBOHCTB Hapyue
HUSL M BMeLLAlolled cpeibl, a TakXe [apaMeTpPoB YCTAHOBOK METOIOB
WEKTPOUHTPOCKOMHH.

B 3aBHCHUMOCTH OT nepeyuc/JeHHbIX Bbillle (PaKTOPOB MPH MpaKTHYeC-
KOM I[IDHMEHEHHH MeTOJO0B NIEKTPOHHTPOCKONHMH Ha miaxrax Iloamoc-
KOBHOTO OacceilHa NPaKTHYeCKH JOCTHFHYTZ HAaleXHOCTb pa3Benou-
HbIX NaHHbIX, npespiwianuias 90%,, B TO BpeMss KaK HaaeXHOCTb TOJb-
KO OypOBO#H pa3BeiKd He mnpesbiiiaer 66%/.

Hacrosimiasi MHCTPYKUHS mpenHasHaueHa AJs PYKOBOACTBA MNPH Bbi-
NOJIHEHUH paboT MO HUCC/AEAOBAHHUIO HAPYUIEHHOCTH BBIEMOUHBIX CTOJ-
6OB MOMCKOBHIMH METOAAMH NEKTPOUHTPOCKONHH: [OA3€MHBIM TOpH-
30HTaJbHBIM 3y1ekTponpoduaupoanneM ([1I'DI1) u noxzemubiM 3mex-
TPHYECKHM IpocBeunBanueMm (IJI1), a TtakxkKe npu ob6paboTke pe3yJb-
TATOB TeO(MHU3UYECKHX HCCIENOBAHUHA, HX TeoJOro-reod) H3HHeCKON HHTep-
fApeTauHd W COCTABJAEHHU MPOTrHO3a HAPYUIEHHOCTH BBIEMOUHbIX CTOJ16OB,
npealecTBYIOLEro NJAaHHPOBAHHIO Pa3BeJOYHbIX pabOT LOPH3OHTAJbHbI-
MH CKBa>XHUHaMH.

BoimonHeHHe TMOJOXKEHHUH HAaCTOAULEeH HHCTPYKUMHU sBJaAsieTcs 00s3a-
TEJIbHBIM YCJIOBHEM YCIEMIHOrO NPUMEHEHHSI METOAA.

YCJIOBHUA YCIIEIWUHOIO NMPUMEHEHHUA METOAOB

§ 1. Meroanl 3snekrpouHTpocKonud B Mmonudukauusx [IIIT u 311
MPUMEHSIIOTCH [JIsi PAa3BeAKH TeOoJOTHYeCKHX HAPYLUIE€HHH YroJibHOro
nAacra B mpeaenax BbIEMOYHOro cto/ifa H3 OKOHTYPHUBAIOLLUX €ro rop-
HBIX BbipaOOTOK, 3aKpenJieHHBIX NEePEBSIHHOH Kpenblo.

§ 2. [lon3emHOe TrOpH3OHTANbLHOE 3JIEKTPONPODUIHPOBAHHE pALHO-
HaJbHO MPHMEHATb MJI pa3BedKH TeO0JIOTHYECKHX HapylleHHH Ha Mec-
TOPOXKAEHUAX C JIOOOH NNOTHOCTBIO KAPCTOBBLIX HAPYIIEHHH H B BbIEMOY-
HbiX crosnfax wUpUHOH He Gosiee 60—70 M npH BbHIMOJHEHHH reodu3u-
YeCKMX HCcJeloBaHHd B OOOHX wITpekax. MHHUManbHbIM pa3BelblBa-
eMbiM pa3MepoM KapCTOBOrO HapylleHUsl, JexKalller0 B LEHTPe CTOJ-
6a, sABJsieTcs pa3Mep B nonepeyHuke He meHee 10 .

§ 3. IlonsemMHoe 3yekTpHueckoe MpocBeuHBaHHe Haubosee 3¢ dek-
THBHO Ha ¢1a60- H CpeqHepackapCTOBAHHbIX MECTOPOXKAEHHUSX B Bble-
MOYHbIX cronfax wHpuHOH 60— 100 wm. Paspewarowas crnocob-



HOCTb pasBelKH — HapYLLIeHHs1 KapCTOBOro THNA C pa3MepoM B Mnore-
peuHuke 15—20 u.

§ 4. Ilo naunbim TII'AIT u 311 MOXKHO cocTaBasATL KayecTBeHHbIH NPoO-
FTHO3 HapYLIEHHOCTH BBIEMOYHOrO CcTO/I6a, a TaKXe Bbl1aBaTb KOHKpET-
Hble peKOMEHAAaLUHM C YKasaHHeM TOYeK 3aJI0XKEHHsS BHOJb LUTPEKOB
FOpPH30HTAJIbHbIX Pa3BEAOYHbIX CKBa>KHH.

§ 5. I'eodbnauyeckue uccaenopanust Meromamu 1D u DIl nomnx-
Hbl BBbIMOJHATbCA [0C/I€ OKOHTYPHBAaHHS BbieMOUHOFO crosn6a, Koraa
Jpyrue MOCTOPOHHHE PabOThl B HEM He BeAYTCH, 4 BbIEMOUHbIE LITPEKH
HE 3arpOMOXKIE€Hbl FOPHOLIAXTHBIM O0OpYAOBaHHEM.

METOA HKA MOA3EMHOH 3JIEKTPOUHTPOCKONHH

[MonroroButenbHbie paboOTbI

§ 6. [loaroroBuTesibHbIA 3Tan BLIMOMHEHUsT reoH3HUYECKUX Hecse-
JOBAHHMHK B LUIAXTE BKJIIOYAET:

1) u3yueHne reosiorHuecKHX pas3pe3oB MOPOA KPOBJIH YroJibHOro
naacrta H npoduied MO ropHoiM BbipabOTKaM, B KOTOPbLIX HJIAHHpPYeETCA
npoBefeHHe reopHU3HUEeCKUX HCCAER0BAHUH;

2) TwlaTenbHOE H3yYeHHE TeoJIOTHUeCKOH H Ma pKIueHnepcKo#d JOKY-
MEHTaUuHd KakKk MO BBIEMOYHOMY cToOy, Tak H no pa3pabarbiBaeMOMY
AW [OAFOTABJHBAeMOMY K pa3paboTKe Kby LIAaXTHOro novis;

3) HM3yuyeHH€ pe3yJbTaToB [EePCNEeKTHBHOrO MNPOrHO3a HapyileHHOC-
TH BBIEMOUYHOrO cTon6a Mo AAHHBLIM NMpPEeIBAPHUTENbHOH H JeTalbHOH pas-
BEJOK;

4) 03HAKOMJIEHHE C TOPHOTeXHHYECKOH CHTyauHed B paHOHe ydacT-
Ka reoHU3HYECKHUX HCCAENOBAHHH M MOArOTOBJAEHHOCTBIO €ro K BbINOJ-
HEHHIO TreOU3HYECKHX HCCAENOBaHMH (HaMMuyHe THKeTaxka, OTCYTCT-
BH€ TOPHOLIAXTHOro OOOPYAOBAHHS, TPAHCMOPTHbLIX CPEACTB H T.A.);

5) 03HAKOMJIEHHE CO CXeMOH BEHTHJISILIMM Y4YacTKa M MJaHOM JIHKBH-
Jauuu aBapHH Ha LIaxTe,

6) BLIOOp pPa3HOCOB YCTAHOBKH 31€KTPONPOGHNUPOBAHHUS.

§ 7. Ilpy H3yueHHH TreONOrHUYECKOH MW MapKUIEHAEPCKONW JOKYMEH-
TalUUW M Pe3yJbTaTOB [EPCNEKTHBHOrO TMPOrHO3a HAapYLIeHHOCTH Bbi-
€MOYHBIX CTOJIO0B ONpeaesIoTCA:

1) KauyecTBeHHasi MU KOJHWYECTBEHHas CTeNeHb 3aKAPCTOBAHHOCTH Kpbl-
Ja W aXTHOro NOJS;

2) npeobaanawoiiye MOMNepeuyHble pa3mepbl W THIbl FeOJOrHYECKHUX
HapyUIeHHH, BCTPEYAIOUIHXCA HAa Kpblle LIAaXTHOTO MOJs, rie MOAroToB-
J€H BbleMOUHbIH CTONO;

3} JIMTOJNOTHSAI M MOLIHOCTb TMOACTHJIAKILUKWX H MOKPLIBAIOWHX Yrofb-
HbIH AJIACT NMOPOA MO AJHHE BbIEMOYHOrO CroJba;

4) 06BOAHEHHOCTb TIIOPOA  HEMOCPeACTBEHHOH KPOBJIH  YrOJdbHOrO
mJaacra.

§ 8 s BbIMOJIHEHHST MCCAEI0BAHHH HAPYHIEHHOCTH BbIEMOYHOrO
croi6ba METOAAMH 3MEKTPOUHTPOCKONHH LAXTOH Bbiaelsierca 4 pabo-
uux. PykoBoautenb reodH3MUYECKHX HCCJ€I0BaAHHi pacupenensier HX
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00S3aHHOCTH Ha NepHOA MepeaBHIKEHHS OTPsAa B LIAxXTe K y4acTKy reo-
(hH3HUECKHX HCCAEeNOBaHHH H HA MepHOA HUX BbIIOIHEHHS, a TakXKe Mpo-
BOAMT MHCTPYKTAXX pabouyux MO MNpaBHJIaM TeXHHKH G6e30MmacHOCTH
MPH BbIMOJHEHHH MOA3€MHbIX WEKTPOPa3BeLOUYHbIX paboT.

[ToaroTroBka u nepeaBHIK eHUE C annaparypod B uiaxre

§ 9. 'eopusryeckue HcCCAEIOBAHUS  HAPYLIGHHOCTH  BbIEMOUHbIX
CTOJIOOB METOLAMH 3JIEKTPOHMHTPOCKOMHH OCYLIECTBAAIOTCA C TMOMOULBIO -
LIAXTHOW ieKTpopas3BenouHoi cranuuu IIPC-2.

§ 10. [Tocne TpaHcnopTUpPOBKH ammnapartypbl ¢ 6a3bl Ha L1axTy npo-
M3BOAHTCH BHELUHHMH OCMOTpP reHeparcopa (u3jydarteqasi Noisd) H H3Me-
puteas (MWIAHBOAbTMETPA WM MUKPOMOJbTMETpPA) Ha cjayyail nospe-
XXKAeHHH npH nepeo3ke. [Ipu OTCYyTCTBHH NOBPEXACHHH MNPHUCTYNAOT
K MPOBEpKe NIEKTPOHHOH CXeMbl annaparyphl.

KoHTpoab H3MepHTeseldl BHIXOOHOIO TOKA .
reHepartopa

§ 11. IToaknioyaloT HCTOYHHK THTAHHA K TrEHepaTopy CTaHUHH
(AH4Y-1, HMKC-50). B rHespo AB BcraBasiiorcsi BbiBOAbI CONMpPOTHBJIE-
HUsl, PacCYHTAHHOrO HA MOIWLHOCTb 15—25 Br (MOXe€T ObiTb HCHONb-
30BaHa JJIeKTposamima MollHocTbio 15—25 Br npu HanpsikeHuu 127—
220 B c HamasiHHBIMM Ha LOKOAb BbiBOAAMH AJHHOW g0 1,0 M waun
JlaMna B MaTpoHe, HMelolleM WHYp AJuHOH ao 1,0 u, co wTtencenbHOH
BHJAKOH Ha KOHuUe). Bxnaioualor reHepatop Ha HArpy3Ky d YCTAaHABJH-
BAaIOT BbIXOAHOH TOK, paBHbi 10 mA Ha npeanene usMepenus 10 xA.

3ateM NpPOU3BOASIT H3MEpPeHHEe CHJbl ToOKa Ha 6onee rpy6om mnpene-
je. [lpu nepeknioueHud Ha OGosee rpyObiii npenes H3MEpPeHHs! BeNHYU-
Ha BBIXOAHOrO TOKA He JO/MKHa H3MeHHTbesl. [lorpewiHocts nepexo-
Jla ¢ npejesia Ha npeies paccuuTbiBaercs no ¢opmyJae

1 - N2
T 100°/o, (1)
e n, — OTCYET TOKA, PaBHbIH Npefeny U3MEPeHHs; N,— OTCUET TOKA Ha
6onee rpybom npenene. BennunHa A He poykHa npeBbiiath =+ 20/,.

TakoMy KOHTpOJIIO TMOABepraloTcst npeaenbl H3MEPEHHA TOKa 10
100 #A. B Tom cayuae, ecqH BeMHUHMHA norpewiHoctd A Gosee =+ 20/,
M3MepeHHsi B LIaxTe MNPOU3BOAHTbL He caenyer (HeoOXxoauma HacTpoi-
Ka LIYHTOB H3MEPHTEeJbHbIX NPHOOPOB, YTO MOXKET ObITb OCYLIECTBJEHO
TONBKO Ha fa3ze.

A=n

Konrtponb MmukpoBoabTtmMmerpa MKC-1

§ 12. MukpoBoibTMeTp BKJouaercss 3a 5— 10 MHH. 10 Havanaa KOH-
Tposisi Aasi nporpeBa. [IpoBepsiercs HanpsikeHue nuTaHusa Oartape,
OHO JAOMXKHO ObITh He MeHee + (15—20)%, oT MHUHUMaNbHOro 3Haue-
HUsI, OTMEUEHHOro KpacHOH 4YepTOH Ha lLIKaJe CTPEJOYHOro HHAUKATO-
pa MHKpoBoibTMerpa. KoHTponupyercsi Tak»kKe yCHJHE H mpenenbl HM3-
MepeHHs] MHUKPOBOJIbTMETPa.



Ilpu konTpone ycuaeduss nepekmiouarenb «J—0-—AV—R,,, » ycra-
HaBJHBaeTcsi B nojoxeiue Ha J. B 3TOM cayuae Ha BXOA WHAMKATOpa
CHrHaJla TOJAKJIoUaercsi CHrHaJa OMOPHOro reHeparopa. Pyuku orcuer-

HOrO YCTpOlCTBa YyCraHaBaupalorcsi: o« = 108 mkB, p=0, 7=8, uro
COUTBETCTBYeT MOAavye HA BXOA HHAMKATOpa CHrHajJda Hanpsi>k eHHeMm

8 mxB. Perynupys ycujieHHe HHIMKATOpa, YCTAHABJIHBAIOT CTPEJIKY
Ha kpa# wkKajabol (40—50 genenud). Ecnu 310 yaaercs cienartb, TO yCH-
JIeHHe HHAMKAaTopa CHrHajJa HAaxOAHTCs B lNpenesax HopMbl. B nportus-
HOM cjyyae npubop K H3MEpPEHHSAM B IUAXTHBIX YCJAOBHSIX HENPUIOREH
(mosTroMy NpH Bble3le HA IAaxXTy uUenecoobpasHO HWMeTb 3amnacHod u3-
MEPHUTEJD).

[Ipu koHTposie mnpenenoB H3MepeHHsT MHUKPOBOJLTMETPA MEPEKAI0-
yareib «J—0-—AV—R,,, » ycTaHaBJIWBAaercsi B NOJOXKEeHHE Ha J, pyd-
KW OTcueTHOro ycrpoficrea craBaT: y=10, f=0. Perynupys pyukn
YCHJICHHSA, BBIBOAAT CTPEIKYy HHAUKATOpa Ha paboyylo uacTb LIKAJb
(6osiee 30 nmeneHuit).

3arem ycranapaupator y=0, B=10. C Ttpenka nponxHa 3ausTh
NepBOHAavya/jbHOe MeCTO Ha uikasge. Jlomyckaercsi pacxoxiaeHue He 6o-
Jee =+ 2 paeqeHUs NpaBOd 4acTH CTPEIOYHOro uHAMKartopa. KoHT-
poJab auana3zoHa aHaJIOrHYyeH BbILIEONHCAHHOMY, TOJMBKO B HaydaJje Yc-
‘tanapnauBaiorcss =10, B=90, £ = «;, a 3arem =0 (um 10),
B=10 (unn 0), =, 10.

[TonoxkeHue HyJsT MHUKPOBOJNIBTMETPA KOHTpPOJiHpyeTcss npuH ol = 1073
mkB, p=0, §=0 n ycujeHHH, NpH KOTOPOM MPHOOp [JaeT OTKJIOHE-
HHE Ha BCIiO WKajay npu curHane 10 mxB. OTkioHeHHe CTpeNKU HHAH-
KaTtopa MpH HYJEBOM HaNpPSXXEHHH HA BXOJ€ HOJXKHO ObiTb MHHHUMAaJb-
HbiM (He Oosee 10 nenenwuii). Ilpn Hanuuuu GOJBLIHX pPACXOXKJIeHUH
NpHOOpP K H3MEPEHHSIM B LIAXTHbIX YCJOBUSIX HEIIPHIOLEH.

Koutpoab Mmuaausoabrmerpa AHY-1

§ 13. Muaausoabt™Merp AHUY-1 koHTpOnupyercs MmO 3TaJOHHOMY
conporuBieHuio (Koaoagka MN Ha JjuueBol naHenu redeparopa AHY-1).
MunnauBoabTMETp BKJIlOUaercsa 3a 5—10 MHMH. [0 Hauasa HU3MepeHuH
aaist porpesa. [lepen u3mMepeHHsIMH NPOHM3BOAHMTCS KOHTPOJIb HalpsixkKe-
HHH HCTOYHMKOB I[MHTAHUS (HANpSXKEHUS MUTaHHSI He JOJXKHbI BbIXO-
IUTb 3a JONYCTHMble npeaeabl: B mnoaoxedud H, u H,— 3ona
10— 15 peseHuii HHXKHER WIKAJbl, B nojoXKeHud A — 3ona 70—100 ne-
JIEHHH BEPDXHEH LIKaJbl).

MunnuBosbTMeTp WIHYpoM ¢ BHaAkKamMM MN Ha KoOHLAX MMOAKJIOYA-
ercsi K 3TaJOHHOMY CONPOTHBJEHHUIO reHepatopa (IpH 3TOM MHJJIHBOJbLT-
MeTp JOJI’)K€H HaXOAUTbCA Ha PacCTOSHUH He MeHee 3 m OT reHeparo-
pa). B KadecrBe Harpyskd reHeparopa HCHONB3YETCA TO XK€ COINPOTHB-
JIeHHe, YTO W TIPH KOHTPOJE H3MepHTesiell BbIXOJHOrO TOKa reHepaTropa.
[Mepexnouatens «J— AV»> ycraHaBnupaercs B nosnoxeHue J. Bkiwoua-
ercsi reHeparop M ycraHaeauBaercs Tok 5—6 mA. [IpoussonsT uame-
pEHHS] BEJHMUYHH BBIXOZHOrO TOKA Jyay W PasHOCTH NOTEHUHUANO0B AVay
ITH u3MepeHHs NPOU3BOASIT Ha 2—3 Toukax pabouedl IIKaJbl Ha BCeEX
npenenax M3MepeHHs TOKa.
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Ecnu Besnyuny AV,,, onpeaejsatb Ha ABYX Mpeaesax H3MepeHHS
aHAJIOTHYHO KOHTPOJIO MpeNesioB H3MEpDHTeJeH ToKa resHeparopa, TO
MOXHO KOHTPOJIHMPOBATb TOUYHOCTb HACTPOHKH TIPEAENOB H3MEpEeHHs!.

[MorpemHocTb paccuutbiBaercst no ¢opmynae (l), rae n; U n, — or-
cuetbl V Ha JABYX npegesax. BesnuuHa nmorpelIHOCTH mepexoja c npe-
Jesia Ha npenes He AOJXKHa npeBbiliath =+ 20/,.

- TTocne wusmepenuit AV;y ¥ Jysy TNPOU3SBORAT paCUET BEJTHYHHBI

AVism .
OTHOLIeHHsT ———— =R 3w . [lorpemHocts H3MepeHHH oNpenensiior

J
no ¢opmyJie HH

Ag= —Fun 1000, @

rie R — BesiHuMHa 3TajlOHHOrO COMPOTHBJAEHHS TreHeparopa (6Geperca
H3 MAacnopTHHIX AaHHbIX npu6Gopa). Benwunna A He [gO/MXKHA TpEBbI-
ware =+ 3%,.

Ecau kakywo-1u060 onepauHio NO KOHTPOJAIO Mepel CIIyCKOM B IIax-
Ty BbIMOJIHHTb HE Yyaaercs, HeoOXOoAHMMasi HACTpOHKa annaparyphbl ocy-
LIeCTBJIsIeTC Ha 06a3e COrJaacHO HHCTPYKUHH [0 HACTPOHKEe COOTBETCT-
BYIOILiefi anmaparypbl, KHCHONAb3yeMOH B KauecTBe 0a30BOH B IIAXTHOH
WIEKTPOPA3BelOYHOH CcTaHUHM (anmapartypbl HH3KOH uacrorel AHUY-I1
HJIH u3MepHTeast Kaxkyuiuxcs conporusneduit MKC-50).

§ 14. IlepeasuxkenuHe ¢ anmapaTypoH B LIaxTeé K MeCTy I[poBene-
HUST reoU3HYECKHX HCCJIE€IOBAHHH U OOpPaTHO OCYILLECTBJASETCS corJjac-
HO «[IpaBuiaM 6e30macHOCTH B YroJibHBIX H CJAaHUEBbIX miaxrax» (M.,
«Henpa», 1964) mnog pyKOBOACTBOM OTBETCTBEHHOrO JHMUA H3 YHC/a
HUTP maxThl.

Pacnonoxenue wwaxrHOi a/1eKTPOpPa3BeOYHOH CTAHU MU
B FOPHLIX BbIpabOTKaXx

§ 15. TlepemeinieHse W YCTAHOBKA HOCHJIOK C T€HEPATOPOM 3JIEKTPO-
pasBeJOYHOHA CTAHUHM MPH Treo(HU3HUECKHUX HCCACAOBAHUAX OCYILECTB-
JISIETCSl CO CTOPOHBI CBOGOIHOrO NpOXOAa B TOPHOH BbipaGoTke. 3ampe-
1a€TCS1 MPOU3BOAHMTH TE€O(PHU3HYECKHE HCCIEN0BAHHA B TOPHBIX Bbipa-
foTKax, CeyeHHEe KOTOPbIX 3arpoMoXxaeHo G6osee uem Ha 1/3 ropuHo-
IIAXTHbIM O0ODYAOBAHHEM WJIH TPAHCHNOPTHBIMH CpeacTBaMH (Baro-
HETKAMH HJIH «KO3aMU»).

BbinosiHeHHe reoH3HUECKHX HCCAENOBAHMH METOAO0M
NOA3€MHOr0 rOPU3OHTAJNbLHOrO AIEKTPONPODHIUPOBAHHS

Feodpusnyeckne HCCACAOBAHUS B LIaxTe BHITOIHSIOTCA OTPSAOM B
COCTaBEe: PYKOBOAMTEJS] OTPsifa, ero NOMOIIHHKA U 4 paGouux.

§ 16. Ilpu BoimonHeHHH wuccaenoBanui merogom I1I3IT npumens-
10TCS1 1B€ CHMMETDHUYHbIE YCTAHOBKH TOPH3OHTAJLHOIO 3JIEKTPONpod wiu-
poBanns: A35MION35B (AB=80 x) u A55MION55B (AB=120 x),
HCNOIb3yeMbie OJHOBPEMEHHO.



§ 17. Boinonnenne wuccnenosaHuii merogom. [1I'3I1 npenecoo6pas-
HO OCYIUECTBJASITb LIAXTHOH 3JeKTpopa3BeaouHoill cranuuesi HIDPC-2
C KaTyuikamMu nuraioowei aiHud AB emkocTbio no 200 u kaxpas.

§ 18. B Hayase wiTpeka cTaHUHA NEpPEBOAHUTCA H3 TPAHCHOPTHOrO No-
JIO)KeHHs1 B pabouee. IAnektpon B 3azemasierca B cTeHKe BBIEMOUYHOrO
cronba. [IBoe pabouyux MNOOAHMMAKIOT HOCHJIKH C TreHepaTopoM H, nepe-
MellasCb IO rOpHOH BbipaGOTKe, pa3MarbiBaioT OAHY KaTYyIUKy Ha BCIO
auHy (200 ) npoBoga nuTtawlued JUHHH. aekTpoa A, coeiHHeHHbI#
C NPOBOAOM BTOPOW KATYLIKH, MEPEHOCHTCS W 3a3eMJsIeTCsd Ha [MHKeTe,
COOTBETCTBYIOLIEM pPACCTOAHHIO MEXAY 3a3eMJeHHbIMH JIeKTPOLAMH
AB, paBHom 120 u# (ycranoBke AS5MIONSSB).

[TOMOIWIHHK pYKOBOAHTENA OTpsina I[PHCOENHHsIeT TreHepaTop CTaH-
UMH K KaTylukaM H K akkKyMyJasitopaMm HAH OGarapee. PykoBoautenb
oTpsiga ¢ aAByMs pabouuMmH, o6cayxKuBalouwHMH iektpoabl M u N, ne-
PEXOAHT Ha NHKeT, ciMMeTpHuHbii A u B. Pa6Goune pasmaTbiBaioT npH-
eMHbld aunonb MN u 3aszemJusiior sjektpoabi M u N cUMMeTpHYHO nu-
KeTy (1o & # B Ty WIH APYTYIO CTOPOHY).

§ 19. 3asemaenue saekrponoB A. B, M, N npoussongurcsi 3a6uBKo#
MO CepeauHE CTCHKH LITPEKA B YrOMbHBIM nJjact Ha ray6uny 10—I15 cu
Ha paccrosHun 20—30 cm or MmeraanuueckHx TpyO, NPOBOAOB, IMOA-
BEUIEHHbIX B LITPEKe, a TakXKe MPOCJOEeB MOPOAbl B YroJbHOM MJAacTe.
[Ipyn Hanuuuu Kamep B BbIEMOYHOM cTO/10e 3a3eMJ/ieHHe 1eKTPOAOB NpPH-
€MHOH JIMHHH OTHOCHTEbHO HX JOAXKHO ObiTb HAEHTHYHBIM (LEHTp
MN pacnosiaraercs no cepeguHe Kamephl).

§ 20. PykoBoautenb oOTpsAna BKIKOYAET H3MEPHTE&Nb «Ha IMpPOrpeBy,
OJHOBpEMEHHO MOojaBasi CHTHaJ/ MOMOLLIHMKY Ha BKJKUEHUE reHeparopa.
i obGecrnieyeHHs AOCTATOYHBLIX MO BeJHYHHE 3HAUEHUH H OOJeryeHus
KOHTPOJIS pe3ysbTaTtoB H3MmepeHuid AV TOK B nuraouieid JUHUH pPEKOMEH-
AyeTcs noaaep)KuBaTb noctosiHHbiM (100—200 mA).

§ 21. IlpousBoaurcss H3MepeHHEe pPAa3HOCTH MOTEHLHMAJOB B LENH
usmeputenbHoro aunoias MN (AV) B #B u cuabl Toka (J) B uenu nu-
tTaoured JauHdid B mA. PykoBoautesb mnogaer MOMOILHHMKY CUrHaJgd Ha
BLIK/IOYEHHE TOKA B LENM NHUTAlOULeHd JIMHUHM, a 3aTeM — ABYM pabouum,
O6CTYKHBAIOHIUM wieKTpoabl A W B — nas mepeHoca KaXKablM 1EKT-
popoB Ha 20 m K ueHTpy ycraHoBku. [Ipu 3TOM omepatop, ob6cayxKu-
BAIOLWHU reHepaTrop, CTpaBjuBaeT ¢ Karywikd 20 » NpPOBOAOB NOABOAA
K 3nekTpony A.

HM3mepenus nosropsiiotcst ¢ ycraHoBkod A35M10N35B.

§ 22. 3areM ocyllecTB/AAeTCS Mepexoi Ha CIEeAYOIlYyI0 TO4YKY Ha-
6mwonennii. Ilpu 3srom pabounii, obcnyxuBamOWMR 3nekTpon A, nepe-
xoAHT ¢ HuUM Ha 30 » B HampaBJIEHHH K OKOHTYPOBKe, a pabGOuYHH C 3j€K-
tpoanoM B orxoaur Hasag Ha 10 m. PykoBoaurens ¢ aBymMsi paGouWMH
NepexoJuT Ha CIeAyIOLWH [UKeT, nepeMenlasicb K OKOHTypoBke. Ero
MOMOLIHHK ofecrneyHBaer BLIGOPKY HJH CTpaB/iHBaHHE NPOBOAOCB K 3J€K-
TporaM A u B.

HamepeHuss NMOBTOPSIIOTCA HA cCJaenyiorued TOuKe HaGJIOAeHHH B TOH
»Ke Moc/1e/10BaTeNbHOCTH.
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§ 23. [lpu BbIGOpPKE C KATYIIKH MOJHOCTBIO MPOBOAA K 3INIEKTPOLY
A TpOHM3BOAHTCS MEPEHOC NTEKTPOPA3BeAOUHOM CTAHLHH [0 XOAY IpO-
¢uauposaHus. Ilpu stom snekrpon B 3asemuisieTcst B NOJIOXK €HUH, He-
06XOAMMOM JIJISi TIPOBENAEHHUS HCCAENOBAHHUH HA CJAEAYIOLUEH TOYKe Ha-
6/1I0N€HUH aHAJOTHYHO HaudaJsy HCC/eNOBaHMH B TOPHOH BbIpabOTKe.
JBoe pabouux, ob6cayxXHBaOLLKMX npueMHbld aunois MN, nocne nepe-
X0la Ha CIelyIoULYI0 TOUKYy HalaloAeHHA, BO3BpPAlLAlOTCA K WIEKTPO-
pPa3BENOYHOH CTAHUHH AJs1 €e fepeHoca.

§ 24. TlepeHoc cTaHUHH M IEKTPOMHUTAHHA K HeH OCYLUECTBJSIOT
Tpoe pabGoOyHX, NPH 3TOM IMOMOWIHUK OfeclieuuBaer BbLIGOPKY METJH MpO-
BoJa noasoaa K aviektpoay B. PykoBopuresnn H uerBepTbliii pabouuil Ha-
XOASATCS y 3a3eMJIeHHBIX MeKTponos B u MN.

ITepeHoc cTaHUHMH OCYHIECTBJSIETCS MO NOJIHOH pa3MOTKH IIPOBO-
Aa noasBoda K anektpoay B. [lanee Bce noBTopsiercss B NMOC/A€I0BaTENb-
HOCTH, U3J10KeHHOoH B § 18.

§ 25. Kourponb Beanuudel AV  ocyluectsiasiercss B clyyae H3Me-
HeHUsI ee Oosiee ueM Ha  30°, mo cpaBHeHHIO C BeqHUHHOH AV, H3Me-
DEHHOH Ha IMpeAbIAYIUHX TOYKax HAaOJMIOAEHUH CAEAYIOIHM 00pasoM:

1) npoBepkod 3a3eMJieHHH aviekTpoaoB (cMmeuieHHeM HX Ha 10—
—15 cm B OIHY CTOPOHY);

2) ymeHblIeHHeM pasmepa npuemHod JuHun MN B nBa pasa (Be-
JuyHHa AV npu 3TOM JO/I2KHA yMEHbLIHTbCS TaKXe NPUMepHO B 2 pasa).

B cayuae coBnageHusi BenHuuH AV OOGLIYHOrO U KOHTPOJBHOIO H3-
MepeHUH [aJjibHEALIHe HCCAENOBAHUSI HAa Y4acTKe IITpeKa BEeAYTCA C
pasmepoMm npuHemMHoro aunoass MN, paBHOM 5 m, 4TOObl HCKYCCTBEHHO
He 3aHU3HTb BEJIHYHHY AHOMANAHH. IDTO [OCTHraercsl CJAEAYIOLIHM 00-
pasoMm. [lpu onHoMm mnosoxeHWd nutaiowied aunuu AB usmepsiercs Be-
auuuHa AV Ha 10-» punose MN. 3areM Npu HEnOABHXXKHOM MOJOXe-
HUH 31ekTpona M anekrpon N 3a3zemJisierci Ha NHKeTe, K KOTOPOMY OT-
HOCUTCA Hu3MepeHHasd BequyuHa AV (MN =05 u) 4 u3MepeHHe BeJHUH-
Hbt AV noBropsiercs. Touka u3MepeHu#i OTHOocHMTCA Ha 2,0 M OT nuke-
Ta B CTOpOHY anekrpoaa M. [lanee anektpog N 3a3emMasiioT B nepBo-
HayajJibHOe MONIOXKEHHe, a JeKTpoa M 3a3eMJISIIOT Ha IHKeTe U HU3Meps-
IoT BeluunHy AV (TO4Ka H3MepeHHH OTHOCHTCA Ha 2.5 M OT IHUKeTa B
cropoHy aaekrpona N). TIpu Bbimo/sHeHUH BCeX TPeX H3MEpPEeHUH TOK
B LENMH NHMTAIOLIEH JIMHHHM He Bbik1iouaercsi. To Xe camoe nopTopsiercs
M Ha APYroM pasHoce nuraioueil sunuu AB.

§ 26. Cneayer MNOMHHTb, UTO MNPHU 3a3eMJIEHUH 3JIEKTPOJOB IpHEM-
HOH JHHHH MN co cMmelienHem BBepX MJIM BHH3 10 | M OT cepeauHbl no
BBICOTE CTE€HKH IITPEeKa pacxXoXKAeHHUs1 B 3HadeHusix AV MOryT AOCTH-
rate Gosee 30°/p, €clM MOACTHUIAIOUIMMH M TMOKPHIBAIOIUMH YrOJbHbIH
IJ1aCT [OPOAAaMH SIBJSAIOTCH IIOPOAbl 3HAUHTEIbHO pa3HslLHecs MO 3JeK-
TPHUECKHM CBOHCTBaM (HamnpuMmep, B KpOBJie — ITECKH, B I10YBE — IJIH-
Hbl UJIH HaobopoT).

M aeHTHUHOCTL 3a3eMJIeHHSI MPHEMHOro AMIONS HAa BCEX TOYKaX Ha-
O6JII0AE€HHS1 B 3TOM CJyyae Hrpaer O60/bIyI0 PQJIb KAaK APH MPOBEAEHHHU
pabor (He CHHMXXAaeT NPOH3BOAHUTENbHOCTH), TAaK H B MOCIEAYIOILUEM INPH
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MHTEPIIpEeTalHH pe3YyJbTAaTOB CbEeMKH (OTcyTcTBHEe Ooabluoi aHddepeH-
UHH rpagukos . ).

§ 27. 3aszemyenHe ONHOrO M3 IMPHEMHBIX 3IEKTPOAOB B MOPOAAX
KPOBJIM HJH MOUYBbl YTrOJNbHOrO IJacTa, BCKPbITbIX TFOPHOH BbIp a0OTKOH,
He PEKOMEHAYeTCH, TaK KakK B 3TOM cJyuyae H3MepsieMast B&IMYHHA MO-
)KeT OOYCJIOBHTb MOSIBJEHHE «/JIOXKHOH» aHOMAaJIHH.

§ 28. Tlocnenneit TOukoH H3MepeHHH B AaHHOH FOpHOH BblpabGoTKe
ABJSIETCH BbIXOA NeKTpoAa A Ha CONpsiXKEeHHE BBLIEMOYHOrO UITpPeKa
C OKOHTYDOBKOH npu H3MepeHusix ¢ ycraHoBkoH A35MION35B. Ilpu wus-
MepeHUsiIX ¢ ycraHoBkoH ADBBMIONGSB Ha aByX mnocieqHHX TOYKax
WEeKTpoA A 3a3zemjsiercsi B OKOHTYPOBKEe cOOTBeTcTBeHHO B 10 H 20
OT ee CONPSAXKEHHS CO LITPEKOM.

§ 29. Ilpu HccnenoBaHHWH HAPYUIEHHOCTH BBIEMOUYHOro croni6a Me-
tonoMm [II'3AT1 ocraiorcsi Heo6Gc/ieqOBAHHBIMH HA4aj0 H KOHELL BbIEMOY-
HOro crositba AJIMHOH coorBercTBeHHO 60 n 40 m.

§ 30. IIpu BbINONHEHHH HCCAE€NOBAHHH HapPYWEHHOCTH BbIEMOYHOro
cronfa pyKOBOAHTE/Nb OTPSila 3aHOCHUT B XXYPHaJ BCe H3MepsieMble BeH-
YdHbl (pHaOXKeHHe 1), a TakkKe Bce H3MEHEHHUH TOPHOTEXHHYECKOH,
reoJIOrHUeCKOH H THAPOreO0JOTHYECKOH CHTyauHH; TNOJ0XKeHHe Kamep,
Y4aCTKOBbIX H TNepeKayHblX = KOJMIOALEB, Je0edOK, MNOACTAaHLHH; o6Ha-
JKEHHs1 TOPHbIX NOPOH HAa CTEHKax luTpeka, HaJHuyHe Kanexa; pabo-
TAIOLHX BOCCTAIOLIHX CKBaXXHH H 3a0HUBHLIX (PHJIBLTPOB H T.AI.

§ 31. Mo okoHYaHHHU H3MepeHH# WaXTHas 3NEKTPOpa3BeloYHasi CFaH-
UHsE U3 pabouyero NoJIOXKeHUs NEePEBOAHTCSH B TPAHCHOPTHOE U OTPSAL MNO-
KHJaaer y4yacToK reodusnueckux HccaepoBanuid. O6 okoHyawuu pabot
PYKOBOIHTENb COOGIAeT OTBETCTBEHHOMY JHUY H3 uHcia MTP waxrhi,
KOTOpO€ CONpOBOXKAaeT OTPSL NPH BbIXOAE H3 I aXThL.

Bbmonxenue reodUanuecKux HCCAENOBAHHH NOA3EMHbIM
ANEKTPHYECKHM TNPOCBEYHBAHHEM

§ 32. BbmonHeHHe reopH3HYECKHX HCCAENOBAHHH HapylUIEHHOCTH
BLIEMOYHOTO CTOJI6a NOA3EMHbLIM NIEKTPHUECKHM MPOCBEYHBAHHEM HMe-
er cneuHgHYecKHe OCOOEHHOCTH MO CPABHEHHIO C BbINOJHEHUeM reodu-
3HYeCKHX HccaenoBaHud meroaom [11III:

1) pa36buBKa wWITPeKOB, OKOHTYPHBAIOUIHX BbIEMOYHBIH cTO/N6, AOJXK-
Ha ObiTb HIEHTUYHOH: MHKETbl Y OKOHTYPOBKH JOJXKHbI ObITb Pacnoso-
JKeHbl Ha paBHbIX PaCCTOSHHAX OT Hee (JHHHSA, COEAHHAIOLLAsA OIHO-
HMEHHble TNHKeTbl, JoJKHA ObiTb NapajyieibHa OCH OKOHTYPOBKH);

2) BBIMVIHEHHIO HCCAENO0BAHHH B Il axre MNPEALIECTBYET COCTABJIEHHE
naaHa HX NPOBedeHHsl, BK/IIOUYAIOLLEro BbIOOD MOJNOXKEHUS 3a3eMJIeHHUsI
[IUTAIOUIUX NIEKTPOAOB B TIOPHOH BbIpaboOTKe (npou3BoauTCcs pa3bus-
Ka BbIEMOYHOrO CT016a Ha OTAENbHbI€ YYACTKH — CTOSIHKH);

3) Tak KaK OpH BbINOJHEHUH HCCAE€NOBaHHH OTpPAA pa3bHBaercsi Ha
2 rpynnbl, KaXKAasi M3 KOTOPbIX HaXONHMTCHA B TMPOTHBOIMONOXKHbIX Bbi-
paboOTKaX, OKOHTYPHBAIOLLHX BbIeMOUHbLIH CTONG, B3aWMHOE [epeMellle-
HHE TrPYIN MPH BbINOJHEHHH HCCAELOBAHHH AOJXKHO ObITb CTPOro corJa-
COBAHHbIM; pEKOMEHIYyeTCs 3TO COrJacoBaHHe OCYUIeCTBAAThL MpeaBa-
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PDHTEJNbHO, COCTABJAA TrpadHK, BHIMOJHEHHE KOTOPOrO KOHTPOJIHPYeT-
¢ MO yacam.

§ 33. Boibop TOuyeK 3a3eMJieHH#l TNHTAWOLUEH JIHHHH OCYL1eCTBJseT-
cA CJAeAyIOlHM oBpasoMm:

1) pasmep nHramled JHHHH TIPHHHMAaeTcd paBHbIM YIBOEHHOH
ILIUPHHE BBIEMOUYHOro croJba;

2) nepekpbITHE CTOSHOK NO/KHO ObiTb PaBHO He MeHee 2/3 WIHPHHBI
BbIeMOYHOr0 croifa (AJHHA HCCAENYeMOH 4YacTH WITpeKa KaXXAOH CTo-
SIHKH paBHa 4/3 WIMPHHBI BHIEMOYHOro croaba);

§ 34. Pasmep npuemHoro aunonss MN He poskeH npesbiliatbh 10 m.

§ 35. 3azemsenue nurtawowux AB u npuemunix MN saeKkTpoaoB ocy-
LIECTBJSIETCA aHaJoru4yHo merony [1I'IT1.

§ 36. Ha Touke, coorBercTBylOlIed Hayany LITPeKA, LUAXTHAsI WieK-
TpOpa3BeAOYHass CTAHLHA MNePeBOAMTCA H3 TPAHCNOPTHOrO B pabouee
nojoxKeHHe. jekTpold B 3azemuasercds B cTeHKe LITpeKa B CTOPOHY
BbleMOuHOro crojiba. Ha nauanbHOM nukere (O6GbIYHO HYJIEBOM) nep-
BOH CTOSIHKM ABO€ pPabOuyHX MOAHHMAIOT HOCHJKH C TeHepaTopoM H, Ie-
pemeliasicb N0 TOPHOH BbIPpaGOTKe, pa3MaThiBalOT OAHY KATYLIKY Ha
JUIHHY MPOBOJAA, PABHYIO YIBOEHHOH LIHPHHE BbIeMOUHOro crosnba. Djek-
Tpoa A, coelHHEHHbIH C NMPOBOAOM BTOPOH KaTYyLIKH, 3a3eMJisiercd Ha
paccTOsiHHH OT 3jekTpoaa B, coorBercTBylOlleM BbhiOpaHHOMY pas-
Hocy AB. Tlomowmsauk pykoBoaurenst orpsina nmpOH3BOAMT HeOOXOAUMbIe
ofepalHH NO MNOArOTOBKE reHepaTopa craHuuM K pabore. PykoBoau-
TeJIb OTPsAa, [peJBapHTEJbHO BKIIOYHB H3MEpHTENbHbIH NpPHOOp «HAa
nporpeB» H COIJ1acoBaB ¢ MOMOLIHHKOM BpeMsl Hayaja H3MepeHHH, C
JBYMsI paloOuHMH NEPeXOAHT Ha NPOTHBOMOJOXHBIA LITPEK Ha IHKeET,
PAacrnoJioXeHHblH Ha paccTOsAHMH 1/3 WHPHUHBI BbleMOYHOro cronba, cuu-
Tasi OT NHKeTa, HAEHTHYHOrO MHKeTy, Ha KOTOPOM 3a3eMJIeH 3NIEKTPOA
B. Pa6oune pasmarthiBalOT npHeMHbiR aunonib MN H 3a3eMJSIIOT 3J€K-
Tpoabl M u N cHMMeTpHUYHO nHKeTy (IO 5 # B Ty H JPYTYIO CTOPOHY).

§ 37. B corsacoBaHHoe BpeMsi MNOMOIUHHK BKIIOYaer reHeparop,
ycraHaBauaer Tok (100—200 xA), xoropbiii nogaepxkHBaer B Jab-
HelillieM [IOCTOSSHHBIM HAa BCE€X CTOSIHKaX, a pYKOBOAHTeJNb HA4YHHAeT
u3mepenusi AV, nepexoasi ¢ NHKera Ha NMHKET HA y4yacTKe CTOSIHKH, paB-
HOM 4/3 wmupHHbL BbleMOuHOro crosiba. [lpoaonxurenbHOCTH H3Mepe-
HHHA 3aBHCHT OT AJIHHbI Y4acTKa H OOBIYHO He npeBbillaer 15 MuH., no
MCTEYEHHH KOTOPbIX MOMOWIHHK 'BKJIIOYAeT [eHepaTop H MOJaeT KOMaH-
Ay pabouum, OOC/HYXKHBAIOUIHM I[HTAIOLUIHE 3NIEKTPOAbl, HA HUX mepe-
HOC Ha HOBYIO CTOAIHKY. Ilpu 3toM snektpon B nepeHOCHTCS K 3J€KTpo-
Ay A H 3a3eM/feTCsl HA PacCTOAHHH, PABHOM 2/3 IIHPHHBI Bbl€MOYHOrO
cton6a OT Hero, a JEKTPoJ A nepeHOCHTCH M 3a3eMJIsIETCS Ha IUKeTe,
COOTBETCTBYIOLLIEM Bbi6panHOoMYy pasHocy AB (Ha paccrosinun 4/3 ww-
PHHBI BbIEMOYHOro crosbéa OT mpeAblAylled TOUKH 3a3emJgaeHHs). B co-
rJ1acOoBaHHbiii MO rpaHKy MOMEHT MOMOIIHHK BKJIIOYAeT reHeparop, a
PYKOBOAUTENDb NPOLOJNKAET H3MEPEHHA JaJjee MO LITPEKY.

OnucaHHbI MpOLECC NOBTOPSIETCA BAOAb BCeH AJHHBI BbIEMOYHOrO
cronba.
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§ 38. [Tlo okoHuaHHM H3MEpPEHHH B OJHOM IUTPEKE TIPYMNNbl MEHS-
IoTCs pabOyHMH MECTaMH.

§ 39. Ilpy BbINONHEHHH H3MEpeHHH Pa3HOCTH MOTEHLHAJOB pPYKO-
BOAMTE/Nb PYKOBCACTBYETCS MOJNIOXKEHHAMH § 25—27 HacTosilied HHCTPYK-
LIHH.

§ 40. Tlpu HccaeqovaHHH HapYILIEHHOCTH BbleMOYHOro cronba Me-
tonom II1 ocraiorcsi HeoGcnenOBaHHLIMH yuaCTKH B Hauazle M B KOHLE
BbIEMOYHOro crosifa KaxK[ablii AJHHOH, paBHOH 1/3 LUHPHHBI BbBIEMOYHO-
ro crosba.

§ 41. B xome BbLIMOIHEHHST HCCJAENOBAHUH HAapYUIEHHOCTH BbIEMOU-
HOoro cron6a PYKOBOAHTENb 3aHOCHT B KYPHaJ BCe H3MEDEHHbIE BeJH-
YHHBl (NpHJAOXKeEHHEe 2), a TakKe BCe H3MEHEHHH CHUTyauHH B T[OPHOH
Boipabotke (cMm. § 30).

§ 42. [To okOHUaHUH H3MepeHHH PYKOBOAUTENb OTpsiia ¢ pabouumu
NEPEXONHT K TOUYKE CTOSIHKH TeHepaTopa, 3NeKTPOpa3BeldoyHasl CTaHLHA
M3 paboyeroc MOJOXKEHHSt MEPEBOAUTCS B TPAHCIOPTHOE H OTPsid [OKH-
laeT ydacTok reo(HU3HYeCKHX HCCAEAO0BaHHH, IMOCTABUB B H3BECTHOCTb
00 OKOHYaHHH pabor auuo U3 uucaa HMTP waxtbhi, KoTOpoe cOnpoBOXK-
Jlaer OTpsi NMPH BbIXOAE W3 HIAXThI.

OBPABOTKA W HHTEPIIPETALUHUSA PE3YJIbTATOB
FEOPU3HUYECKHX UCCJIELOBAHHHA
HAPYIHEHHOCTH BBIEMOYHbBIX CTOJIBOB
METOOAMH SJIEKTPOHHTPOCKONHH

O6paboTka naHHbIX HCCAENOBAHUIM

§ 43. O6paborka paHHbIX HccaeaoBaHui MerogoMm [IIIIN ans kax-
JIOr0 H3 Pas3HOCOB IHUTAWOLIEH JUHUH CAENYIOUlas: M0 H3MEPEHHBIM 3Ha-
YeHHSIM Pa3HOCTH MOTEHHHAJIOB B Uenu npuemHoro aunoias AV u cuie
TOKa B LeNH MUTaloLed JUHHH J NMPOH3BOAMTCH pacueT BeJIHYHH KaxXy-
LLMXCST JeKTPHUYECKHX CONPOTHBJEHHH Mo ¢GopMyJe:

A=k AV, uB

* J, nA

rae k — reomerpHyeckHH KoO3(HIHEHT YCTAHOBKH, ONpenensiercss Mo
opmyne:

, Omm, (3)

2 %-AM-AN
_ CHAMAN 4
MN " (4)

rae AM, AN, MN — paccrosiHusi MeXJy COOTBETCTBYIOLLMMH NIEKTPO-
LaMH, M. '

KoacdhdpuuueHTol yCTAaHOBOK [JISI Y4acCTKOB C HECNOKOMHOH THIICOMeT-
pHEH MOoYBbl YrOJILHOrO IJiacrta MOryT ObITb OfpeAeneHsl MO HoMOorpam-
me (puc. 1). Cnoco6 monb30oBaHUS HOMOTPAMMOH CJeAYIOLLHHA:

1) HaHOCAT NOMOXKEHHE TOUEK 3a3€MJIEHUS! WIEKTPOAOB Ha reoJlorHyec-
KH# paspe3 ¢ NpodHJIeM TropHOH BbIpabOTKH H ONpefessioT abCoatoT-
HbIE€ OTMETKH TOUEK 3asemJienus anexrponos A, M, N, B (H,, H,,, Hy. Hg);

k
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Puc. 1

2) BLIMHCAAIOT aOCOMIOTHLIE TNPEBLIUIEHHST TOUEK 3a3€MJIEHHS NiekK-
tporoB A u B (h, u hg) Ham cepeanHOHl OTMETKH TOYeK 3asemJie-
HHUs 3aekTponos MN:

hA= |HMN_‘HA'» M,
hg = 1 Huw — Hsl, »;

3) no rpadpukam puc. | a5 npUMeHsIeMOH YCTAHOBKH 3JEKTPOIpPO-
¢buAMpOBaHUA BBIOHPAIOT KPHBYIO, cOOTBeTcTByOLLYyI0 hg=const (h,=
=0), H, ABUrasicb BAOJb Hee N0 OPAHHATbl, COOTBETCTBYIOILUEH 3HAUEHHIO
hy, (ocb X), no ocu opaunart (ocb Y) onpenensiior 3HaueHue Ko PHUH-
€HTA YCTAHOBKH (HauaJ0 KOOPAHHAT HOMOTrpaMMbl COOTBETCTBYeT 3Ha-
YEHHIO TEeOMETPHYECKOro KO3(p(PHUUHEHTa YCTAHOBKH MPH PaclojIOXeHHU
WIEKTPOAOB YCTAHOBKH He HA ONHOH JIMHHH).

Ecin 3Hauvenuss ko3(h(HLUHEHTOB YCTAHOBKH H3MEHSIETCSI MeHee ueM
Ha 8%, mo cpaBHeHHIO ¢ KO3(D(DUIUEHTOM AJsl YCTAHOBKH C Pacioyioxe-
HUEM 3VIEKTPONOB HA OAHOH MPAMOH, TO NpH pacuerax f3 mnonpaska 3a
THIICOMETPHIO YIOJIBHOTO M1aCTa MOXKET He BBOJAMThCH.

§ 44. Ilpu o6paborke paHHbix ucciaenoBaHud MerogoMm III no wus-
MEpPEHHbIM 3HAUEHHSIM pa3HOCTH MOTEHUHaJNOB B IeNd NPUEMHOro [H-
nonst AV M cuie TOKa B HeNH MHUTaOiEeR JNUHHK J Tak»Ke paccuMThiBa-

IOTCA BEJHYHHbI Ka>KYLIHUXCA 3JIEKTPHUECKHX COIPOTHBJIEHHH no ¢opmy-
Je

ﬁczk-%—v, On-n 5)
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rae k — reoMerpHuyeckHH KO3 pHUHEHT YCTAaHOBKH, ONpenensiercsi no
dopmyae

_
k= — —44b . s, (6)
siny, —sin ¢, —sin ¢, +siny,

3HaueHHsi CHHYCOB YIJVIOB ¥y , P, ,¥3 ,'P4 HAXOANATCHA NO TaGJULAM TPH-
FOHOMETPHUUYECKHX (PYHKIIHH B 3aBHCHMOCTH OT B3aUMHOTO NOJIOXKEHHHA
anektponos B, A, M, N (puc.2).

3HaueHHsd KO3 HUHUEHTOB YC-
TAHOBKH MPH MPOCBEYUHBAHHH Bble-
MOUHBIX CTOJIOOB WHPHHOH 40, 45, v10
50, 35, 60, 65, 70, 80, 30 u 100 M ¥
noKasaHbl Ha HOMOrpamme pHc. 2. ) Z g\ /

24 %
Moaroroska pe3yabTaToOB 5 Bk W"‘SJ, )
BBIYHCJICHHH K MHTEpNpeTalHH

§ 45. Uurepnperauus pe3synabra- 20
TOB HceaenoBaHuii Meromom [1T3I1 AL “—
BBIIIOJHACTCA B CAeAyOLled nocae- 1% //
JOBaTE1bHOCTH: 5790

1) onpenensiercss  HOpMaJbHbIH - /
¢ou rpaduka pg, 12 B

2) onpenensercs BapUalus
HOpManbHOro ¢oHa, OOYyC/IOBJIEH- :
Hasi  BJAHSAHHEM  BTOPOCTENEeHHbIX )
(pakTopoB, a HMEHHO: (aKTOpOB, ——51'55

—F
b

WL

ofnpejeasieMblX MNapaMeTpaMH Treo- 4 |
¢pusnyeckod annapatypbl (MOIHHOCTh
MCTOYHHKA TMoJsi, 4YacTtora Mnovis,
NOrpeliHOCTb HHAMKATOPOB, Xapak- 0 10 20 380 40 50 860 70
TePHU3YIOLLKX METON reo¢ u3uyec- Abcyucca npuewnoso Junons G, w
KOH pasBeikH, — UYYBCTBHTE/b-

HOCTb K HENpPSAMOJIHHEHHOCTH YCTa-

HOBKH H K KauecTBy YCTaHOBKH Pue. 2
3aseMJyuresief); (akropoB, Xxapak-

TEPH3YIOLLHX  YCJIOBHA  3aJieraHus

YrOJIbHOrO MJacTa (MOLLHOCTb €ro W TeOJIOTHUYECKOE CTPOEHHE; MOLl-
HOCTb, T€OJIOFHYECKOe H TIeO3JIEKTPHUYECKOE CTPOEHHe MOpOJA Henocpea-
CTBEHHOH KpPOBJH H T[OYBbI YroJbHOTO I[J1acTa; THINCOMETPHS MOUBbLI
YrOJMbHOrO MJtacta, OOBOJZHEHHOCTb MOPOA KPOBJH H [MOYBbHl YroJIbHO-
ro mJjacra; aHH3O0TPONHOCTb MAcCHBa TrOpHbLIX Mnopoa); ¢akropos, xa-
paKTEepHU3YIOLUHX TOPHOTeXHHYECKMEe YCJIOBHSI (pa3Mep H THII CEYEHHUSA
FOPHOH BbIpaBGOTKH, NPAMOJHHEHHOCTh €e, HaJIHUHe Kamep BOAOOT/IH-
BOB, NOACTAHUHH, NneGefoK H T.A., HaJHyHe [peHaxa, THN Kpend rop-
HOH BbIpaOOTKH, TOYHOCTb PA3METKH NHKETaXa);
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3) BBUIEJSIIOTCA aHOMajlbHbie 30HBI Ha KaxJaoM rpaduke p, MnpH
3TOM BbIIEISIIOTCH KaK MONOXKHTeNbHbie ( Pruap = Pam.cp ), TaKk H OrT-
pHLLATEIbHbIE (J’Hap < fPam.cp ) aHOMa/HH;

4) pacCUHMTLIBAIOTCS 3HAUYEHHS MOKa3aTe/ied aHOMAaJHH.

§ 46. Beruunna HopmaabHOro ¢oHa rpadHka p, pPacCYMTbIBAETCs
KaK cpeiHee apH(pMeETHYECKOe 3HayeHHe BEJIHYHH L, Ha BCEX MHKeTax
HJH Ha OTAGJIbHbIX XapaKTepHBbIX Yy4acCTKaXx BbIpaOOTKH:

j3°=—:b—‘_§1 Pe; (7)

raie n — YHCJO MHKETOB, HAa KOTOPbIX MPOU3BENEHB H3MEPEHHs, BKJIO-
4asi H KOHTPOJbHbIE, IIT.; ;. — 3HAYeHHe [; Ha KaxJoM nukere, Om m.
BennunHa QHCNEpCHH COBOKYNHOCTH H3MepeHH# f :

1) npu n>30
=2 _ 1 f{ =2 =2 . 8
oﬂz_ﬁ(tz“-ﬁci—nﬁo )’ ()
2) npu n <30
72 _ _1 o =52 _ . =2
St (3 R P - ©)

CTaHpapT COBOKYNHOCTH H3MEDEHH:
= 3z ‘
Sf% = 6_[,0 , Omm.

§ 47. Ilo npaBuiy «36 » BHISIBJASIOTC «Bhbil1aAAI0UIHE» 3HAUEHHS f .

§ 48. IlpousBosutcsi MOBTOpHBIA pacuer R, Op H Sp € HCKIIO-
YEHHbIMH «BbIN1aJal0UUMH»3HAUEHHSIMH f .

Bapuauus BelHUYHHBI [, BbIUHC/IAETCA NO popmy.ae

S
V=7J)°£—IOO,°/0. (10)

0

lMpencraBneHne pe3yabTaTOB BbIYHCAEHHH K HHTEpNpeTauHH

§ 49. Ha nnane BoiemoyHoro cron6a (B Macwmrtabe 1:1000) ¢ paspe-
3aMH MOpPOJ HENOCPEACTBEHHOH KpPOBJH H [OYBbl YrOJBHOrO [Jacra
BAOJIb BBLIEMOUHBIX ILUTPEKOB CTPOATCH TpadukH f, sl KaxKAOro H3
pasHocoB AB u 148 COOTBETCTBYIOULErO ILTPEKa, OKOHTYPHBAIOUIEro
BbIEMOUHbIH CTON6. ['paduku £ moayyalor myreM COEIHHEHHS MeXIy
cO6O#i TOYEK-3HAUEHHH [, B CHCTEME KOOPAMHAT: OCb abGCIHCC — TOY-
KH HalbJloAeHHs1 (MMHKeTbl) BJAOJAb LUTPEKAa, OCb OpPJAMHAT — 3HAYEHHE
£ (macmra6: B 1 cm — 10—15 Om'm). Ha rpaduku HaHOcATCH JH-
HHH: CIUIOLIHOW — [, NYHKTHPHBIMH — OTpaHHuyMBapomlHe ee *Sp .

3a aHOMa/HIO Ha rpadHkax NPHHMMAETCsl 3HauYeHue P, «Bbila-
Aawouiee» 3a untepBant (B, +Sp) Om-m.
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§ 50. PaccuuthiBalorcsi mnokasaresH BbIASIEHHBIX aHoOManuil (4Js
KaXX0# aHOMaJHH) no ¢opMyaam:
1) aJst NOJOXKHTE/ILHOH aHOMAJHH

{ "
-fa'::\ﬂl“’:llb nm
—_ 2
e - 100%,; (11)

2) Aaasl OoTpHLATeNbHOH aHOMAa/HH

mox

max
- PIC’ + Plcz

11 _ ﬁ'csuHOM ./% 2 -100%/,, (12)

min min nmox may
rae k1 K2 , _[-?‘1c1 l — COOTBETCTBEHHO 3HaueHHUA ﬁn

B TOUKaX SKpaHHbIX MHHHMYMOB H MaKCHMYMOB, COIPOBOX/AIOIIHX
aHomanuio, Om-u; Sk anom — 3HAUEHHE [IONIOXKHTENbHOH HIH OTPH-
LaTe1bHOH aHOMAJIHH.

Ecau BblaenieHHe 3KpaHHBIX TOYEK 3aTPYAHHTEIbHO, TO

,rl:i .P‘lc,cu«}h; - o _1000/0 (]3)

Feonoro-reopusnyeckass HHTEPNperauua pe3yabTaToB
HCCJEN0BAHHH METONAMH 3JIEKTPOHHTP OCKONUH

§ 51. T'eonoro-reodpuavyeckasi HHTEpPNpeTaLHs HCCAENOBAHHH Me-
tonom [IT3I1 ocyuiecteasiercst B 3 arana:

1) Ha naaH BbieMOYHOro crosfa cOrJjacHO BbUIETEHHBIM aHOMAaJiH-
SIM HAHOCATCAA 30Hbl BEPOSITHOrO HAJAHWYHS1 TEOJIOTHUECKHX HapyLIeHHH.
C yueroM BJHSIHHSI BceX BTOpPOCTENEHHBIX ¢akropoB (§ 45), mpHCyHX
BbIAEJIEHHBIM 30HAM, 2 TaKXe C y4eroM (opMbl, THNa H BE&IHUYHHBI AHO-
MaJHi Ha rpadukax [, COCTABJSIETCS 3aK/IIOUEHHE MO pe3yJbTaTaM
reoU3UUECKHX HCC/AENOBAaHHH H Ha IVIaH BHIEMOYHOTrO CTO/NI6a HaHOCHAT-
Cfl PEKOMEHAYeMble MeCTa 3aJ0XKEHUsl Pa3BEAOYHbIX CKBAXKHH MJs HApPO-
BEPKH BblAeNE€HHBIX 30H OypeHueM (MpuJOXeHHe 3);

2) 10 OKOHYAHHWH OypeHMsi pa3BEIAOYHbLIX CKBAXHH [POH3BOAHUTCH
aHAJH3 pPe3yJIbTATOB IMPOBEPKH aHOMAJbHbIX 30H OGYpOBbiMH pabora-
MH W YKa3biBalOTCS MeCcTa 3a/]02KeHHS KOHTPOJbHBIX DPa3BelOuHbIX
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CKBAXKHWH, CBSAI3aHHBIX C HaJuUuMeM Ha rpadukax TPYAHOUHTEpHpE-
TUPYEMBIX YYacTKOB H JJS1 OKOHTYDHBAHHS BbIsIBJE€HHbIX HapyIUEHHH;

3) NMPOU3BOAMTCH MNOJHbIH aHa/NW3 pe3yJbTaTOB reoH3HUECKHX HC-
c1e1O0BaHUU U [AaHHbIX OypeHHus, B pe3yJbTaTe KOTOPOro B TreodH3H-
yeCKHX 30HAX Ha IJIaHe BbIEMOYHOrO CcTosi0a HAHOCSATCA OKOHUYaTelb-
Hbi€ KOHTYPbl [€OJIOTHYECKHX HapyuUI€HHH H COCTaBJISCTCA aKT O Hapy-
[LIEHHOCTH BbieMOYHOro cronba (mpujoxeHue 4).

§ 52. ®opma, TMN M BeIMUMHA aHOManWu Ha rpadukax L I1III]
TIOMOTalT pPacKphiTh CJAEIYIOLIHe XapaKTepHble IapaMeTpbl Hapyiie-
HUH:

1) cumMmerpu4Hasi aHoMasMsi (3HaueHus: f, B 3KPAHHBIX TOYKaX
paBHbl, @ CaMH OHHM pPAaCOONOXEHbl NMPHMEPHO Ha OAMHAKOBOM pPaccro-
STHUM OT UeHTpa aHoManuu) — dopMa HapylueHuss cjaabooTBajbHAsA
au60 OoabHIds OCb HaApPYLIEHUsS MepPHNeHAUKYJ/sipHa TOpHOH BblpaboTKe;
nonepeyHbid pasmep HapyuleHHUsl COOTBETCTBYET IIHPHHE aHOMasHH
Ha rpaduke (3 (PACCTOAHHIO MEXAYy CPEIHHMH TOYKAMH BETBEd aHO-
MaJiiH); OJHOPOAHOCTb HAPYLIEHUS ONpeaeasiercss MO THINY aHOMaJlui
npyd o6oux pasHocax AB (npH NpOTHBONOIOXKHBIX THIAX aHOMAaJHH —
HapylUIeHHe HEOLHOPOAHO);

2) HeCMMMETpPHUHAas aHOMaJiud '(pasHOCTb 3HaYyeHWH [3 B 3KpaH-
HbiX TOukax OoJblue [ABOHHOH BeJIHYHHBI )~cpopMa Hapyuie-
HUA BbITAHyTadA, OoJbllias OCb €ro JeXH’T non ymom K TOpHOH BhIipa-
60TKe; aHOMaJiusl NpUypoueHa K OJuaiexalleMy KOHLY HapylleHHS,;
nmonepeuHblidl pasMep HapyLeHHsi BAOAb BBIEMOYHOro crojfa ofpenensi-
€TCsl PAacCCTOSIHHEM MeXJYy 3KPaHHOHW TOYKOH, K KOTOPOH MNPHYpPOYEHO
HapylieHHe, U CcepeqHHOH MPOTHBONOJOXK HOH €l BEeTBM aHOMAJIHH; YroJa
HAKJOHA OCH HapylleHusl K ropHoﬁ BbIpa0OTKe TNPHOJIHIHTENBHO Olle-
HHBAETCs MO DPA3HOCTH 3HAYEHHH . B 3KPAHHbLIX TOUKAX AHOMAJIMH:
€cJTH HapylleHHe OJHOPOAHO, TO pAa3HOCTb 3HAYEHHH [ B 3KPaHHBIX
TOUKaAX AOCTUraer HauboJibliied BeJUYMHbLI NPH YrJje HaKIOHA OOJbIIOH
OCH HapYyUIeHHs] K OCHU TOpPHOU BbIpAOOTKU ok ==45° (ogHa u3 SKpaHHbIX
TOUEK <«BbIAA€T» BBEPX, & ApYyras BHH3 OT Mperenos KoneGanuit 3 );
€CJIH HapyUIeHHE HEONHOPOAHO, TO PasHOCTb 3HAYEHHH (3 B 3KPAHHBIX
TOUKaX pacTeT ¢ yMeHbllleHHeM yria HakaoHa o or 90 go 0° u npu npe-
NeJIbHOM HJAH OJIH3KOM K TIpeAeJbHOMY 3HaueHHo oL = (° — aHomansb-
Hasi KpUBasgs UMEET BHJ [BYX CIIAPEHHbIX MeXAy COO0H NPOTUBOHONONK-
HbIX MO THOY AHOMaJiHi;

3) TUII AHOMAJHUH XapakTepusyer TPYAHOCTb Mepexola HapylleHHH,
yalle BCEro ¢ OTPHLIATe/IbHOH aHOMaJiHeH CBsi3aHbl HelepeXoJHble HapY-
HIEHHSA, C MOJOXKHUTENbHOR — NEePexoAHbIe;

4) BeJHMYMHA dHOMAJIMH B TMpejesax BbLIEMOYHOroO cronba xapakre-
pH3yeT THN HAapyuleHHs; NPH MNPOYUX DPAaBHBIX YCJOBHSAX HaHOOJbIUeHd
BE&JIMYHHOH AHOMAJIUH Ha rpa(pnxax [x TpOsIBASIOTCS KapcToBbie Hapy-
LICHHs, MEHbIIEeH BeJHYHHOH — FeHEeTHUEeCKHE H elle MeHblled — Jil-
TOJIOTHUECKHE HApYIlleHus; Ha rpaguke [3 MpOABJSIOTCS aHOMANTHAMH
y4yacTKH TOBBILIEHHOH OGBOJNHEHHOCTH TIOPHbIX NOPOA, a TaKXe JHUTO-
reHeTHUYeCKHe H3MeHeHHsl MOpOA KPOBJH H [OYBbI BAOJbL BBIEMOUYHOrO
cronba.
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§ 53. TpyanounTepnperupyembie y4actku rpagukos . TIIII1

CBSI3@aHbl C Y4acTKaMu BBIEMOYHOro cronfa, rae HMeEIOTCSl ABa MJM He-
CKOJIbKO COJIHKEHHBIX HApYyLWI€HMH OAHOrO WM pa3Hbix TunoB. OHH HMe-
IOT CJIOXKHYI0O @HOMAaJIbHYIO (OpMYy, MPEACTABJEHHYIO OOBIYHO MOCJAEHO-
BATE/JbHbIM UepeJOBaHHEM MPOTHBONOIONKHBLIX THIOB aHOMaJui, H HMe-
I0T MECTO, KaK MPaBHJIO, HA CHJbHOPACKAPCTOBAHHbIX MECTOPOX AEHHSX.

§ 54. B HekoTtopblXx cayudasix 6JM3KHMH 1O ¢opMe K TPYLHOHHTEp-
nperupyeMbiM yuactkaMm rpacdukos 3. TII'DIT npuypouensl yyacrku
BbIEMOYHOTO CT010a CO 3HAYHTEJIbHOH HEOLHOPOJHOCTBIO H TPELLHHO-
BaTOYTbIO YroJibHOro miaacra. OcCHOBHOe OTJHYHE 3THX YYacTkoB OT
y4acTKOB, TI€ HMEETCA  HeCKOJbKO  HapylUleHHH,— H3Pe3aHHOCTb
H NMHJI006Pa3HOCTD.

B apyrux cayuasx, npu Maneix (o 30 ) pa3smepax y4yacTkoB C O-
BLILIEHHOH TPELIHHOBATOCTbIO YISl BRXOJb BBLIEMOYHOrO LUITPEKA, OHHU
NpOosIBASIIOTCST aHOMaJIMeH ¢ O6O/bliOH BETHUHHOH ee; mpH OGoJblIUX pas-
Mepax 30H MOBHILIEHHOH TPEIUHHOBATOCTH IIOCJEAHHE MOrYT [pPOsiB-
JATbCA Ha rpa¢ukax [3 CJIerka H3pe3aHHbBIMH MOHOTOHHBLIM YBeJIHue-
HHeM 3HayeHHH [} OT BbIACIEHHOro WHTEPBasa KoJeGaHHH HOPMabHO-
ro ¢oHa J3 .

§ 55. I'papuru [}, NIEKTPHYECKOrO INPOCBEYHBAHHS B OTJIHYHE OT
rpaguKoB f3, MIEKTPONPOPUIHPOBAHHSI MEHEE H3DE3aHbl M HMEIOT He-
3HAYHTEJNbHYIO AHcnepcHio. AHoManbHble 3p(eKTbl, NpUYpOUYEHHBIE
K HapyilleHHbIM Yy4yacTKaM BbleMOYHOrO CT0J16a, APOABJSIIOTCA MOHOTOH-
HbIM, paclJblBYaTbhiM OTKJIOHEHHeM . OT HopmanbHoro ¢oHa rpadu-
Ka C He3HAUHTEJbHOH, KaK NPAaBUJO, BEIHUHHOH aHOMaJjHH.

§ 56. IIpu BbIGOpe Mect OypeHUsi TOPH3OHTANbHBIX pa3BelOYHBIX
CKBaXHWH /151 NPOBEPKH AaHOMaJsibHbIX 30H, BbIAGJEHHBIX B pe3yabra-
Te HconenoBanuii merogom [IT3I1, pexkomenayercss pyKoBOACTBOBATbLCS
C1eAYIOUIUM

1) penep nnasi OypeHHs CKBa>XHMHbI JOJIKE€H COOTBETCTBOBATh LieH-
TPY aHOMaJHH;

2) pBe cnapeHHble MeXAYy cOOOH NPOTHBONOJOXKHOMO THNA AaHOMa-
JHUH TPOBEPSIOTCH OAHOH pa3BeJOYHOH CKBaXXHHOH, COOTBETCTBYIOLIEH
OTPHILIATE/IBHOH aHOMaJIHHu;

3) TPYAHOMHTEpIpETHPYeMblii YyuacTok rpaduka [} mposepsiercs
JIByMsi pa3BefOYHbIMH CKBAXKHHAMH, COOTBETCTBYIOLUHMH J[BYM CHapeH-
HbiIM MeXxAy cOO0OH NPOTHBONONOX HOMO THNA AHOMAJHAM, HMEIOLIUM
HauOOJIbIIYIO BENHUHHY,

4) yyacTOK BbIEMOYHOIO cTON0a, HA KOTOPOM 0O rpaduky p  mnpo-
FTHO3HDYETCA HEOJHODPOAHBLIH TPEUIMHOBATBIA YroJb, IPOBEPSIETCS Of-
HOM rOpH30HTaJbHOH CKBaXXHHOH, pacnoJsiaraeMoii B To4ke ¢ HaHOOJb-
ed BEJNHYMHOH OTK/IOHEHHsI f, OT HOpMaJbHOro QoHa rpaguka f ;

D) Yrojl HAaK/JAOHA& TOPH3OHTAJbHbIX CKBaXXHH K TOPH30HTY pAacCuH-
THIBA€TCSI [0 PA3HOCTH abCO/MOTHBIX OTMETOK IIGAOLU Bbl YTONIBHOrO IMJac
Ta Ha OOOHX BbIEMOYHBIX LITPEKAX B MECTax 3ajJlOXKEHHsl CKBaXXHH NO

¢popmyJie:

H1'-H

R==xarctg ; 2 | epad, (14)
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rae H,— cooTBercTByer OTMeTKe MOYBbI YrOJBHOrO Mjacra Mo IITPEKY,
C KOoToporo GypHTCA CKBa*XKHHa; b — mMpHHa BoieMOYHOro cronba.

6) rnyOHHA CKBa>KHHbl [OJKHA pPAaBHATbCH MOJOBHHE LIHPHHBI Bbl-
eMO4YHoro crosiba, Ho He MeHee 30 .

§ 57. Mecra 3ay0XxeHHS Pa3BellOYHbIX CKBaXXHH AJsl MPOBEPKH aHO-
MaJbHbIX 30H, BbIAEJIEHHLIX MO JaHHbIM HcolenoBaHuH Merogom 3l
COOTBETCTBYIOT LEHTPY BbIAEIEHHOH aHOMaauH. Bce BhbiaeneHHBIE aHOMA-
JIHH NpoBepsioTcsl 6YpeHHEM OJMHOUYHBbIX CKBAXXHH. YTIJ/bi HAaK/IOHA CKBa-
JKMH PacCYUTBLIBAIOTCS B COOTBETCTBHH C M.5, § 56.

OPOPMJIIEHHE JJOKYMEHTAUHH 110 PE3YJIbTATAM
' PASBEJAKH HAPYLHIEHHOCTH
BBIEMOYHbIX CTOJIBOB

§ 58. JlokymeHTauUHsi MO pe3yjbTaTaM pasBelKH HapYLUIEHHOCTH BbI-
€MOYHbIX CTOJ0O0B BKJIIOUAET: «3aK/loueHHe O pe3yJbTaTax reogHsnyec-
KHX MCCJENOBAaHUH HApPYLIEHHOCTH BBIEMOUHOrO cron6a» (npuJoxkeHue 3)
C COOTBercTBYIOlIeH rpadHKOH H <«AKT O HapyLIEHHOCTH BbIEMOYHOIO
cronba» (nmpujaoxeHue 4) C MJAAaHOM BbIEMOYHOTO cTos06a, Ha KOTOPOM
YKa3biBalOTCA MeCcTa pachnIOXKeHHsI TeOJIOTHYECKHX HapyLIIeHHH H HX
napaMerpbl.

§ 59. «3akaoueHHe 0 pesysabTaTax reoH3WYECKHX HCC/Ie10BaHHH
HapyLUEHHOCTH BbIEMOYHOro crosifa» cOCTaBJAsieTcsl H IOANHCHIBAETCS
PYKOBOJHTENIEM TeOPU3NYeCKHX HCCIeLOBAHHH M YTBEPXKAAETCH JIHLOM,
OTBETCTBEHHBIM 3a FOCTAaBKY reodH3H4yeckod c1y>k6bl B KOMOHHare (Ha-
YyaJbHUKOM reoH3u4eckKOd NapTHH WJIH [VIaBHbLIM reo0roM KoMOHHAaTa).

«3aKaueHHe» fnepefaercs AJs HCINOJHEHUS TJaBHOMY HHXKEHepy
M THAPOreovyiory Waxrhl. '

§ 60. «<KAKT O HapYWeEeHHOCTH BbLIEMOYHOrO CcT0A6a» COCTaBJAsETCH
H TOANHUCHIBAETCS PYKOBOAHTENEM reoHU3HUeCKHX HCCJAEIOBAHHH M THA-
pOreoJioroM 1axThl MOC/I€ BbIMOMHEHUS BCeX PEKOMEHAauuH no GypeHHIo
pa3BeOYHbIX CKBaXHH, OTMEUEHHbIX B «3ak/JIOUeHHH O pe3yJbTarax
reopH3HYECKHX HCCAEAOBAHHH HAPYILIEHHOCTH BbLIEMOYHOrO CToj0ax.

§ 61. <AKT O HapyleHHOCTH BbIEMOYHOrO cTOJGa» SIBJsIETCs1 JOKY-
MEHTOM [J151 BbIOOpA TEXHOJOrHYECKOH CXeMbl OTPaBOTKH BLIEMOYHOrO
croi6a U Claud ero B 3KCIJIyaTalHIio.

§ 62. JokyMeHTauHss no pe3yjbTaraM pas3BeiKH HapYLIEHHOCTH BHI-
€MOYHOro croJiba cocTaB/sieTcsi B 3-X 3K3eMIIsipax: OAHMH 3K3eMMJsIp
Hanpas/JsieTcs B KOMOHHAT, BTOPOH — UIaxTe, TPETHH — XpaHHUTCA B
reo¢usuyeckolt naptHu (orpsae). Cpok xpaHenuss 10 Jer.

JAOMNMOJIHUTEJ/IbHBIE TPEBOBAHHSA MO TEXHHKE
BE3OIMACHOCTH NNPH BbINOJIHEHHUH
FEOPU3IHUYECKHUX HCCJIENOBAHHAR HAPYWWEHHOCTH
BbIEMOYHbIX CTOJIBOB

§ 63. [Ipy BbIMOTHEHHH reodH3HUECKHX HCCJAEIOBAHHH B LIaxTe

00513aTE€IbHO NPHCYTCTBHE MNpeACcTaBUTeNs1 Hazn3opa M3 cocraBa HMTP
LIAXTHI.
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§ 64. Pa6Goune, oOCayXKHBaWwIillye NEKTPOPpA3BEAOUYHYIO CTAHLLHIO,
JOMXKHB ObITb OfeTbl B OOBIUHYIO LU @XTEPCKYIO CHelOdeXAy H HMeTb
pe3HHOBbIE MEePUYATKH.

§ 65. OcBelleHHe MecTa YCTaHOBKH TeHEpaTopa INeKTpopas3Benoy-
HOH CTaHLUHH O00s3aTeJIbHO H OCYLIeCTBASIETCH 3JIEKTPHYECKHMH CBe-
THJABHUKAMH OObIUHO NMPHMEH sieMbIMH Ha JAHHOH WIaxTe.

§ 66. Pabounii, oO6GCAyKHBAIOWIHA 3VIEKTPOA A, HAOMKeEH HMeTb
GEH3UHOBYIO JIaMITy.

§ 67. IlsuKeHHe IOCTOPOHHHX JIML B TOPHOH BbIPAOOTKE B nepHoOA
NPOU3BOACTBA re0U3NYECKUX HCCAENOBAHHH BOCMpeELLaeTcs.

§ 68. Ilpu BoinosHeHuH reodpH3HUeCKHX HccaegoBaHHH Meroaom Il
KaxKJasi U3 pabouux rpynn AOJKHa HMeTb OGEH3HWHOBYIO JaMimy.



MPHUNJJTOXEHMHWI

Mpunoxenne 1

)XYPHAJI 3ANTHUCH
.MPH HCCJIIENOBAHHUSAX HAPYIIEHHOCTH
BbIEMOYHOI'O CTOJIBA METOAOM AN

Kom6uuar
IIlaxTa
HiTpek Coe e
L., . . » . . . . . ]97 r.
Oneparop
Homep [lpume-
nHKe- AB, & MN, x | J, MA K, M AV, MB PK’ Omm 4YaHHe
TOB
120 2250 9,0 203
6 : 10 100
80 1000 12,0 118
5 4500 4,9 220
7 120 100
10 2250 10,4 234
5 4500 4,82 217
80 5 2000 6,3 126
10 1000 11,9 119
5 2000 6,25 125
U T.A.
Oneparop Boruncaurenn

[1poBepua
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NMpuaoxenne 2

JKYPHAJI 3ATNTHUCH
MPU HCCAENOBAHUAX HAPYUWEHHOCTH
BBIEMOYHOI'O CTOJIBA METOA0OM 311

Kom6GuHnar

Hlaxta Ce e e
Jlaa Ne [llupuna cran6a 60
[Tapamerpni merona:

AB=120 m; MN=10

[lirpexk Ne Ce e e
. . .» e o . 197 r.
Oneparop
Paccrosiune
Homep or ueHrpa AB . [pume-
aHKETOB A0 ueHTpa MN J, snA K, M AV, xB PK. Omu qal:{"e
Ha OCH
HITPeKa
I yyuacrok
2 49 8800 1.36 daekTpo-
3 30 7350 1,64 Al A H
4 20 6800 1,67 B coor-
5 10 6500 2,01 BETCTBEH-
6 0 100 6350 2,37/2,41 HO 3336M-
7 10 6500 2,2812,20 JeHbl Ha
8 20 6800 2,07 nukKerax
9 30 7350 1,85 12 u 0
10 40 8800 1,79
Il yyacrox
10 40 8800 1,62 AunB
3azeMmae-
Hbl Ha
nHKeTax
20 u 8
Onepatop . . . . . . . . Boiuucaurenn

[Tposepuan

24



Mpunoxenne 3

YrBepxaaiw: Kom6uHar
« . o> . . . . . 197 r.
Illaxra e
«. . .>» D L T

AKJIWYEHMHWE
O HAPYUIEHHOCTH BHIEMOYHOro cTanfba Ne . . . MO JaHHBIM
AOA3EMHOF 0 TOPH3OHTAJNLHOTO AEKTPONPOoPWIHPOBAHHS

3ak/1loueHHe O HapyLIeHHOCTH BblEMOYHOr0 cronfa COCTOMT H3 OO'BSICHH-
TEJIbHOH 3aMHUCKH H rpadHYecKoro NpHJOXKEHHS.

A. O6bsAcHHTEIbLHAR 3anUcKa

B TexkcToBOH 4acTH 3aMHCKH AONKHbI CONEpPXATbCs CBEIEHHUA:

I) kpaTkasi reqioruuyeckassi H THAPOTeWIOTHYeCKasi XapaKTepHCTHKH rop-
HbIX NMOPOA MPOAYKTHBHOH TOJLILH;

2) nporHosupyemasi NJOTHOCTb KapcTOBbIX HADYIIEHHH Ha yyacTKe H HX
npeobaajaiouie pasmepbl (MO AAHHbBIM TMpeABApHTENbHOH M JeTajibHOH
pa3BeJOK H pe3yJbTaroB OTPABOTKH BbLIEMOYHbIX CTQIGOB Ha HCCIEAYEMOM
y4acTke);

3) onHcauue rpaHUKoB f. : BEJHUHHBI HOPMANbHOrO (pOHA, €ro U3MEH H-
BOCTH (BapHalLMsl, CTaHAapT), AaHOMAa/bHbIX, TPYAHOHHTEPIPETYEMbIX Y4acT-
KOB M Y4YacTKOB, OTHOCHMbIX K TMOBbIIIEHHOA TPEUIMHOBATOCTH YrJasi C [OKa-
3aTeIiIMH  aHOMaJuH U OOGCY>KIEHHeM BEPOATHOCTHLIX MPHYHH aHOMalHH;

4) peKkoMeHAALUHH MO [pPOBEpPKe TreOPH3HYECKHX 30H TOPH3OHTAJABHBLIMH
CKBAaXXHHAMH;

5) mocaenoBaTeNbHOCTb OypeHHsl FOPH3OHTAJNbHBIX CKBAXHH;

6) pekoM eHgauWKd 0O OYpEHHIO [ONOJHHUTEIbHBIX FOPH3OHTAJbHBLIX CKBa-
XKHH [0 OKOHTYPHBAHHIO HapylleHH# H OKOHUATeJIbHO# TpoBepKe TPYAHO-
HHTEPIIPETYEMbIX YHaCTKOB rpagHkoB f ;

7) pa3Mepbl YUYacTKOB, HCCIEROBAHHBIX 3JIEKTPONPOPHIHPOBAHHEM  HJIH
3JIEKTPHUYECKHM MPOCBEYHBAHHEM.

b. 'paduyeckue npuaoxKeHus

K 3akn10ueHHI0 10/2KHBl ObITb NPHIOMNKEHBI:

I) nnaH yuactka BbieMO4YHoro croifa B macwurate | : 1000;

2) reanorvyeckHe paspe3bl [MOPOL HENOCPeACTBEHHOH KPOBJH M NOYBHI
YrOJIbHOTO MJ1AaCTa RO BBIEMOYHBIM LUTDEKAaM;

3) rpaQukH Ka)KyU(HXCA COMPOTHBAECHHHA (C yKa3aHHeM HOPMaJIbHOro
doHa ¥ ero BapHalHH, NoKa3aTeaed aHOM anHi);

4) Ha nmaHe BbLIEMOYHOro crosba YKasbLiBAalOTCH reodH3HUeCKHe 3O0HbI
BEDOATHOr0 HAa/IHUHs] TeQIOTHYECKHX HapYLIeHHH H TrOpPH3OHTANbHbIE CKBaXH-
Hbl: CIJIOLIHOH JIKHHEH — IJ1s1 MPOBEPKH 3ITHX 30H, NYHKTHPHOH — [JIsi OKOH-

TYPUBaHHS HApYLWIEHHH W  BbISICHEHHS] [IPHUHMH  TPYAHOMHTEPNPETHPYEMbIX
Y4acTKOB rpagHkoB f3 .
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Mpuanoxenue 4

AKT
O HApPYUWIEHHOCTH BHIEMOYHOro cronGa Ne . .

.

« & . >» . . . . . 197 r. Llaxta
Kom6uuar

Mbl,  HHXKENOAMHMCaABUIMECS,  PYKOBOAHMTETb  [OA3EMHbLIX reo(pH3HUECKHX
paGor

(¢p.u.0.)

C O/(HOH CTOPOHbI, H FHAPOreaIOr LAXTh

(p.n.0.)

C ApYro#l CTOPOHbI, COCTABHJAH HACTOSIILHE aKT B TOM, UTO:
1. Bce pekoMeHaaUHH, H3JOXKEHHbIE B 3aKIIOUYEHHH [0 pesyjbraTam
reopU3HUECKHX HCCIEeOBaHHH HAapYyLWIEHHOCTH BbleMOYHOrQo ctanba Ne . . .

(yKa3aTh BHLINOVIHEHBI NOJHOCTbIO, YACTHYHO, MOYEMY HE BbITOJIHEHDI,

OyayT JiH BbINQNHEHbI)

2. Tlo pesyabratam reoH3HYECKHX HCCACAOBAHHH OTMEYEHO:
mo wTpeKy Ne

(nepequc.nmb YHUCJIO AHOM AN BbHBIX 30H

H KOJI-BO CKBAXXHH AJaA HX npoaepxn)

no wrpexky No

(MepeyHcAuTh YHCJAO aHOMANbHbIX 30H

H KOJI-BO CKBAaXKHH IJf1 HX NPOBEPKH)
3. B pesyabrate npoBepkH AAHHLIX TreO(H3HYECKHX HCCACAOBAHHH YyCTa-
HOBJIEHO, YTO:
no wrpexky Ne

(yKkasaTb, ¢ 4eM CBsI3aHa

Ka)kjasi aHOMa/lbHasA 30HAa)

no wTpeky Ne

(ykasatb, ¢ yem cBsi3aHa

Ka)XX/1ad aHOMAJbHaf 30HA)
4. He oO6cnepoBaHHble reo(p M3HUYECKHMH HMCCIAEAOBAHHUSIMH YUYaCTKH Bbie-
MOYHOro crosnfa npoBepeHbl

(yka3zaTb, KaKHe y4acTKH H pe3yJibTaTbl HX IPOBEPKH)
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5. Pesyabratbl pa3BefouHbX paboTr H BbiSIBJEHHAsT HAPYHIEHHOCTb Bbi-
eMOUYHOro CcTanba ¢ YKasaHHeM MeCcT pacniOXKEeHHS TeWIOrHYecKHX Hapylue-
HHH ¥ HX MapaMeTpoB MNpeACTaB/eHbl B NMPHAOXKEHHH K HACTOflleMYy akty (Ha
nJjiase BbleMO4YHOro cronfa).

JLoKHOCTD [Toanucek
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