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PyxoBoasiumit JOKyMeHT

TexHnyeckass HHCTPYKUMS
110 MPOBEAEHUIO re0PU3NUECKUX MCCICAOBAHHI
1 pa6boT npubopaMu Ha KaGene B HETAHBIX W Ta30BbIX CKBAXHHAX

Jata sBeaenus 2001-07-01
1 OBJIACTb MTPUMEHEHUA

PykoBoasilinit AOKYMEHT YCTAHABAMBAET IJIs1 OPraHM3aLMii Ton-
JIMBHO-3HEPreTHYECKOrO0 KOMIJIEKCa eAMHble TpeGOBaHHS mpoBene-
HUA reodPU3NYECKUX UCCIeI0BaHUit U paBGoT B HeTAHBIX U ra30BbIX
CKBaXHHax mpubopamu Ha KaGene M Ha3eMHBLIM OGOpYAOBaHMEM,
obecneynBaloliuM UUGPOBYIO PETUCTPALIMIO AAHHLIX M3MEPEHUI W
conyTcTBylowei HHpOpMaLIUHK.

PesynbTathl reopn3nyecKuX HCCAEAOBaHMIE M PaGOT B CKBaXHHAX
(TUPC) aBnsatotca oAHUM U3 OCHOBHBIX BUAOB NE€OIOTHYECKOi [0-
KYMEHTaLUUK CKBAOXKUH, OypsLLUXCA AN MOUCKOB, Pa3BedKH U A00bi-
4n HedTH M raza. UX NpMMEHSAI0T A pellleHUA PFeONOrMYeCcKuX, Tex-
HUYECKHX M TEXHOJIOTMUYECKHX 3a4a4, BOSHHKAIOLWMX Ha BCEX JTanax
XH3HH CKBAXHHbI:

- obecreyeHMs 3agaHHbIX MapaMeTPoB OypeHus;

- Koppeasiuuy npoGypeRHbIX Pa3pe3oB, OLEHKH JTUTONOTHYECKO-
ro COCTaBa M CTpaTUrpadpHuecKoit NPUHALNEXHOCTH NOpO;

- BbIAENEHUA KOMIEKTOPOB B KOJNIMYECTBEHHbIX OMpeneaeHUui ux
GWILTPAaUHOHHO-EMKOCTHBIX CBOICTB H He(pTera3oHachILEeHHOCTH;

- onpeieneHUs TEXHHYECKOro COCTOStHMSI OGCamHbIX KOMOHH W
UEMEHTHOTO KaMHs;

- KOHTpPOJS npoueccoB A00bIYM HeDTH U ra3a, OLUEHKHU TeKyLIEi
HedTera3oHacbIWEHHOCTH K OOBOAHEHHOCTH KOJUIEKTOPOB;

- UHGOPMaLHOHHOTO obGecneyeHUss TEXHOJNOTHH BTOPHUYHOrO
BCKPbITHS MPOAYKTUBHbIX TMJIACTOB, UX UCMBITAHUI U UHTEHCUDHUKa-
LMK DEOUTOB.

Marepuansi TUPC cocTarnsioT HHGOPMALMOHHYIO OCHOBY 1S
MOACYETA U NepecyETa 3anacoB HeTAHBIX ¥ ra3oBbIX 3a1exXeit U on-
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peAeneHUs CTeneHn ux BblpaboTku. OHU 0GecrneunBaloT reoiornyec-
KWit, TEXHUYECKUIH MU IKOJOTMYECKHIT KOHTPONAb (MOHWUTOPMHT) 32
JKCNJIyaTauueil MECTOPOXIEHHUI U OTAE/bHbIX 3a7€Xei U.BbINOAHE-
HUE NPUPOAOOXPAHHBIX 3a4ay.

TMonHoTy, KauecTBO M CpoKH BbinonHeHus T'MPC pernameHTHpY-
10T «[TpaBuna reodpusnyecknx uccneaoBanuii ¥ pabot B HebTAHLIX U
ra3oBbIX CKBaXWHax», YTBepXIEHHble MHHHCTEPCTBOM TOIUIMBA U
aHepreTuku PO u MuHucrepctBoM npupoausix pecypcos PP 28 ae-
Kabps 1999 r., xoTopble NMpeayCMaTPUBAIOT TaKXKe OCHOBHbiE 00s-
3aHHOCTH W (yHKUMH Heaponoab3oBateeit v nponssoauteneit TUPC
no obecne4yeHuIo npoBeaeHust pador.

l'eopunsuyeckue nccnenosanns B ckBaxuHax (FUC) asasiorcs
yactbio TUPC, cocransis TeM He MeHee X OCHOBHOI 00bEM. P «Tex-
HUYECKast HHCTPYKLUMSA» COAEPXXUT TpeGOBaHUs K TEXHH4YECKOMY 0bec-
MEYEHUIO U TEXHONIOTUAM NPOBEACHUA UCCAEA0BaAHUI KOMIUIEKCAaMU 1
otaenbHbiMu MetoaaMu [UC, KoHTpono KayecTBa MEPBUUHBIX JaH-
HbIX U3MEPeHHid, K dopMaTam u ¢popMaM perucTpaliMy, TPAaHCMOPTH-
POBKH U XpaHEHHUSA MOAy4YeHHOH HHGopMaLuu. BoinonHexune Tpe6osa-
HHUIl JOKYMEHTa 00SA3aTe/IbHO NpPU peanu3auuu Ha tepputopuu Poc-
cuiickoit Penepauny JMLUEH3UIT Ha NPaBO MOAb30BaHHA HEAPaMH C
UESIbIO MX TeONIOTHYECKOro U3YYyeHUs, pa3BeaAkH U A0ObIYM YIIeBOdO-
POZHOTO ChIpbs, COOPYXXEHHS M IKCTUTYaTaLlMH MOA3EMHbBIX XPAaHUTULL
rasa He3aBUCHMO OT OPraHU3aLUMOHHO-NPaBoBo¥ (opmbl, popM co6-
CTBEHHOCTH U BEAOMCTBEHHOM NMPUHALIEXXHOCTH HEAPOMOABL30BaTENEH.

2 HOPMATUBHLIE CCBbIJIKH

B Hacrosiiem PI Mcnonb3oBaHbl CChIIKM HA Caeayioline HopMa-
TUBHO-MPABOBLIE U TEXHHYECKUE JOKYMEHTbI U CTAHAAPTbHI:

2.1 TlocraHoBnenue Mpasutensctsa Poccuiickoit denepaunu ot
31.07.95 r. Ne 775 06 yrBepxaecHuM «[TonoxeHns 0 TMLEH3UPOBAHUH
OTAENbHBIX BUAOB AESITENbHOCTH, CBA3AHHBIX C FEOIOTUYECKUM H3Y-
YeHHEM W UCMO/Ib30BAHHEM Heap»

2.2 CoBMecTHbiit npuka3 MunrtonaHepro P® u MIP P® ot
28.12.99 r. Ne 445/323 06 yrsepxaeHun «[IpaBun reodusnueckux
UCCAeNOBaAHNA U paGoT B HEDTIHBIX U ra30BbIX CKBRXHUHAX»

2.3 OCT 153-39.1-005-00 «KaGenn rpy3oHecywine reodpusmnyec-
KHe GpoHupoBaHHble. OOWIME TEXHHYECKHE YCIOBUS», YTBEPXKIAEH-
Hble MuHaHepro PO B 2001 r.

2
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2.4 P11 08-200-98 «ITpaBnna Ge3onacHOCTH B HeTAHOIM U ra30BOH
NPOMBILLNIEHHOCTH», YTBepXaéHHbIi [ocroprexHaazopom B 1998 r., u
nononHeHus K Hemy UTIB 08-375(200-00)

2.5 PJI «TexHH4yeckoe onucaHHe U MHCTPYKLIMA MO IKCMayaTaluu
rpy30HecylIUX reodpH3nyecKux GPOHUPOBaHHBIX Kabeneil», yTBepx-
AéHHbII MunTon3Hepro PO® u MIIP PO B 1998 r.

2.6 CIT 2.6.1.758-99 «Hopmbl paguauroHHoit 6esonacHoct HPB-
99», yTBepXxaéHHble Munsapasom PO B 1999 r.

2.7CI 2.6.1.799-99 «OcHOBHBIE CaHUTapHbIe NpaBuia obecneye-
HMsA paauaumoHHo# GesomacHoctu OCITOPB-99», yrBepxaéHHbie
MuH3sapaBoM P® B 2000 r.

2.8 Meroanyeckoe pyKOBOACTBO «TeXHONOTUA HCCAea0BaHUS Hed-
Tera3oBblx CKBaXUH Ha ocHoBe BUKWU3», yrBepxnéHrnoe Munron-
3Hepro B 1999 r.

2.9 «MHCcTpyKuMs 0 conepxaHuu, oopMAeHUH 1 NopsaKe Npea-
craBneHus B FocyaapcTBEHHYI0 KOMMCCHUIO MO 3amacaM TNOe3HbIX
uckonaembix npu Cosere Munucrpo (I'K3 CCCP) matepuanos no
noacyéty 3anacoB HeTH M roplouYMx rasop», yrBepxaénHas I'K3
CCCP B 1984 r.

3 ONPEAENEHUA

B HacrosiwieMm PI1 npuMeHeHb! caenyiowiue TEpMHHDI AJ1s1 0603Ha-
YyeHHs OTAENbHbIX BUIOB reopM3U4eCKMX MccAeaOBaHUI U pabGoT B
CKBaXKHHaxX:

- THPC — reodu3uueckre nccnenoBaHus H paboThl B CKBaXH-
Hax, BKJIIOYAIOLIHE H3YYeHUE €CTECTBEHHbIX U HCKYCCTBEHHbIX Qu-
3HYECKMX MONeit BO BHYTPUCKBOXHHHOM, OKONIOCKBAXHHHOM M MEX-
ckBaxuHHoM npoctpaHcTBax (TUC n CI'P), reonoro-texHonornyec-
Kue uccnenoBanusi B npouecce 6ypeuna (I'TH), a takxe pa6otbl,
CBAA3aHHbIE C BTOPMYHBIM BCKPbITUEM NMPOAYKTHBHBIX [UIACTOB fiep-
dopaumueii (ITIBP) n unreHcndpukauueii npurokos (UIT);

- TUC - reodusnyeckne uccnenoBaHWA U paboTbl BO BHYTPHU-
CKBOXHHHOM U OKOJIOCKBaXWHHOM MPOCTPAHCTBaX, BBIMOAHAEMblE
npuGopamu Ha kabene. K HUM oTHOCAT:

- KapoTaX — MCC/e0BaHHs1 Pa3pe30B CKBAXWH B OKOJIOCKBAXKWH-
HOM MpPOCTPAHCTBE, OCHOBaHHbIE HA U3MEPEHHUAX NMapameTpoB ¢u3n-
YECKHX NOMEH B CKBaAXHHE M OKOJOCKBAXWHHOM MPOCTPAHCTBE, C
UENbI0O M3YYeHUs! CBOMCTB Pa3bypeHHbIX FOPHLIX NOPOA, BbISBAECHUSA

3
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NMPOAYKTHUBHBIX U NEPCNIEKTHBHbIX Ha HE(Tb U ra3 HHTEPBAJIOB NMOPOA
U OLIEHKH COIEPXalUMXCs B HUX 3aNacoB YFIE€BOAOPONAOB, NMPUBA3KH
K pa3pesy no rayouHe Opyrux ucciaenoBaHUii U OnepaLmii B CKBaXH-
Hax, a TaKXKe NofyyeHUs: MHGOPMaLUU LIS UHTEPNPETaLHU AAHHBIX
CKBaXHHHOI H Ha3eMHO#H reopH3UKH;

- UTCC — nccnenoBaHMs U KOHTPOJb TEXHUYECKOTO COCTOSHHS
CKBAOXHH U TEXHONOrHYECKOro o6opymoBaHMsi, HEOOXoauMble AN
uHdopMaumronHoro obecnieyeHUa ynpasaeHus npoueccamu GypeHuns
CKBaXHWHbI, CyCKa ¥ LIEMEHTHPOBAHUS 00CaIHbIX KOMOHH, BTOpHY-
HOro BCKPbITHA KOJIEKTOPOB H Bbi30Ba ITPHTOKOB 11aCTOBBIX (/IOU-
OB, KaNMTaIbHOrO U MOA3€MHOrO PEMOHTA CKBaXHH U TUKBUAALUNN
aBapmit. PelieHre 3THX 3anaY BKJIIOYaeT OnpeaeieHHe: TpaeKTOpHH U
KOH(}HUrypauum cTBONA CKBaXHHbI, rnyOMHbI npuxBata 6ypoBoro
UHCTPYMEHTA B OYpALUMXCS CKBaXXWHAX; BHICOTbl NOABbEMA LIEMEHTA
3a 06canHOit KOJIOHHOIT, MOMHOTHI 3aN0JHERHA 3aTpyOHOIO MPOCTpPaH-
CTBa LIEMEHTOM M €ro CLUEIUIeHMs C KOJOHHON M ropHbIMY Mopoaa-
MH, MOJIOXEHUN B pa3pe3e MydT 06cagHbIX KOJOHH ¥ HACOCHO-KOM-
npeccophbix Tpy6 (HKT), nx TomuuH U ne¢eKToB; B IKCNNyaTaUHU-
OHHbIX CKBaXXHHAX — MECTOMOIOXEHHS TEXHONOTHYECKOTO 060pyno-
BaHuA, napadHHOBLIX OTAOXKEHHIt, HHTEPBANOB NMOPbIBOB 3KCIAya-
TaUMOHHOM KOMOHHBI, ryouH npuxsata HKT;

- [ITY — npoMbicnoBo-reodun3nieckue UCCAeOBaHHUs, NpeaHas-
HayeHHble AN M3yYyeHHUs NPOAYKTHBHbLIX MIACTOB MPH MX MCMbITA-
HWM, OCBOEHUH U B MpouecCe MMUTENbHON IKCNAyaTauuu, Npy 3a-
KayKe B HHX BBITECHSIOLLIETO areHTa C Uebio MOjy4eHHs AAHHBIX O
TPOAYKTUBHOCTH, PUALTPALIMOHHbIX CBOMCTBAX U FTMAPOAVHAMMYEC-
KHMX CBA3AX MJIAaCTOB, BKAIOYAIOLIME W3IMEPEHUSI AABACHUA, TEMNeEpa-
TYpbl, CKOPOCTH NMOTOKA, COCTaBa M CBOMCTB ()IIOUAOB B CTBOJIE CKBa-
XuHbl. CHOHUMBI TITU — TUC-KOHTpPOAL ¥ ruapoaAnHAMUYECKKE
uccneaoBanusa B ckBaxudax (IAUC);

- MpAMbIE UCCIIEAOBAHHUS NAACTOB — ONpoOOBaHKE U UCMbITaHKE
naacroB n otbop ob6pasuos nopox U Gaouaos, obecneynsalolme
ot6op 06pa3LoB nopoa ¥ Npod NAacToBbIX (GAIOMAOB U3 CTEHOK CKBa-
XUHbI, MCCNeNOBaHNE UX CBOMCTB M COCTaBa, a TaKXe M3MepeHue
MJacTOBOro AaBjieHHsT B npouecce otéopa npob GaionaoB ¢ LeEAbIO
n3yyeHus GuIbTpaUMOHHbIX CBOMCTB fU1acTa.

K reodpmsnueckum pabotam B CKBaXXMHAX OTHOCAT pabOTbl U MC-
CNeNoBaHKs, CBA3aHHbIE C MPUBA3KOH MHTEpBaNoB nepdopaumu,
ceepaallyio nepdopaumnio, 0CBOEHHEe NAACTOB CBAGUPOBAHMEM, MH-
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TeHCH(HUKALIUIO MPUTOKOB MAACTOBbIX GIIIOMAOB U yIaNeHUe TUAPAT-
HbIX U achanbTeHOBO-MAapaUHOBLIX OTIOXKEHUN C MOMOLUBIO Feo-
dusnueckoro oGopyaoBaHus.

4 COKPALIEHHA
ABIIAQ AHOMaJIbHO BLICOKOE TUIaCTOBOE AaBJicHHE
AIC AKKYMYATOPbI JaBJeHUS1 CKBAXXUHHBbIE (ITOpO-
XOBbBIC)
AK AKyCTHYECKHI1 KapoTax

AK-ckaHupoBaHue

AKI
AHNA
AUIl

BK
BK3
BMK

BHUDP
BIOK
BUK
BUKH3

ITAT
ITK
ITK-JIn
ITK-1
mc
TaK

AKYyCTHYECKO€ CKAHHPOBAaHHE (aKyCTHYeCKoe
TeJieBUACHME)

AKyCTHYECKasi LEMEHTOMETPUS

AHOMANIbHO HU3KOE MJIACTOBOE AABJICHUE
Ananoro-undpoBoii npeobpa3osarenb

BokoBoit KapoTax
BokoBoOe KapoTaXXHOe 30HAMPOBaHHe
BokoBoit MUKpOKapoTax

BononHBepTHasi NPOMBIBOYHAsS XHAKOCTb
BonHOBOI AN3AEKTPHUUYECKHUIt KapoTax
BbiCOKOYACTOTHBI MHAYKLUMOHHBIA KapoOTax
BbicokoyacToTHOE MHAYKUMOHHOE KapoTaXHoe
H30MapaMeTpUyecKoe 30HAUPOBaHUE
BonoHedTaHON KOHTaKT

KapoTtax noreHLManoB Bbi3BaHHOI MONSPU3ALIUH
BeprukanbHoe ceficMuueckoe npoduaupoBaHue
BbICOKOUYYBCTBUTEIbHAA TEPMOMETPUS

l'eoTepMHUYECKHIt rPAIHEHT ECTECTBEHHOTO MO
l'a3oBoAAHOI KOHTAKT
I'amma-ramma-aedeKTOMETPUA ¥ TOALUMHOMETPUS
l'amMa-ramma-Kaporax
FaMMa-ramMMa-KapoTax JAUTOMIOTHOCTHOM
l'amMa-ramMa-KapoTax TIOTHOCTHOWM
TapoarHaMuyecKre uccneaoBaHus B CKBOKHMHAX
I'mapoanHamuyeckuit KapoTax

paaueHT-30Ha

w
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TUpPC

r'nuc
rK

KN
IHK
I'TH

I'TH

AK
AaAcC

HBP
HHUHU
UK

HK3
umn
HHIK
HHTIK-C

HUHK

HUnkn.

HUHK-C/0 (C/0)
WUHHK
UHHK-HT

WHHK-T

un
UMK
21
HUNT
UCo
UTCC

T'eoduanyeckune uccneaoBaHus U paboTbl B CKBa-
XKHUHaxX

l'eopu3nueckue Uccaea0BaHHA B CKBAXHHAX
Famma-kapotax (MHTerpaabHblit). Kaporax ec-
TECTBEHHOTO FaMMa- M3JIyYEHUS rOPHbIX MOpOA
T'panynpoBaHHbIii KOMNEHCATOP ONAAPHU3AUNMH
lazoHedTAHOI KOHTAKT
l'e0noro-TeXHONOrM4YECKHE UCCIEA0BaHUS B NPO-
uecce GypeHusi CKBaXKHH
Teosoro-TeXHUYECKHIt Hapan

JunanexTpuyeckuii Kaporax
KaeepHoMeTpus, npodunemerpus

H3BecTKOBO-GHTYMHasi NPOMbIBOYHAsA XXHAKOCTb
M CTOYHUK HOHU3HPYIOLLETO H3NyYyeHUs
WHRYKUMOHHDIM KapoTax

WNHAYKUHOHHOE KapOTaXHOoe 30HAHPOBaHHUE
NHaukaunsa mMecta npuxsara

HNMnyabcHblT HEHTPOHHbBIN raMMa-KapoTax
HWUMnynbcHblit HEHTPOHHBIA raMMa-KapoTax
CMEKTPOMETPUYECKN I

HUMnynabcHBIN HEHTPOHHDBIN KapoTax
HUHxnnHomeTpus

YraepoaHo-kucnopoausiit (C/0) kaporax
MMnynabcHbIi HEMTPOH-HEHTPOHHbBIN KapoTax
UMnynbcHblli HENTPOH-HENTPOHHBIA KapoTax
MO HaATEMIOBLIM HEMTPOHAM

UMNyabCHbIA HEHTPOH-HEWTPOHHBINH KapoTax
10 TEMIOBbIM HEHTPOHAM

Hnrtencudmkauma npuroka

HcnbitaHus naacToB npubopaMu Ha KaGene

W MuTaTOp NOPUCTOCTH NAacTa

HcnpitaTenb nnactoB Ha Tpybax

Wnaekc ceoGoaHoro daouaa

HccnenoBaHnA ¥ KOHTPOJIb TEXHHYECKOTO COCTO-
AAHUS CKBaXWH M TEXHOAOrMYecKoro obopyao-
BaHus



KBI
KBY

KMB
KC

KCI
KCT

JIBT
JIM
MK
MIQ
M3
Hakn.
HIK
HIK-C
HK
HHK
HHK-HT
HHK-T
HKT
oru
oMK

Mnru
[1BP
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KpuBas BoCCTRHOB/ICHHS AaBAEeHUsA

KpuBas BOCCTAHOBJICHHS TEMIEPaTyphbl
Kpusas BoccTaHOBNAEHMsI AaBiieHMS Ha 3a0oe
CKBaOXHHBI MPH NOABEME YPOBHS XHIKHX to-
WIOB B CTBOJE

MarHuTHbIit KapoTax

KapoTtax MarHMTHO# BOCNPUMMYHMBOCTH
KapoTtax conpoTHBneHHs. DNEKTpUUECKHil Ka-
poTax ¢ HepOKyCHPOBaHHbIMM 30HAaMU. MeToa
KaXyLIErocs CONpPOTHBIEHUSA

KpuBasi cTabMan3aumum naBaeHus

Kpusas crabunusaumu temneparypbi

JlerkocnnaBHbie 6ypunbHbie TPYObI (1erkue 6y-
pUAbHBbIE TPYObl)
Jlokauust Myt KOJIOHH

MukpokapoTax
Mertoa nepemeHHbIX AaBEHHiA
MoLHOCTb 3KCMO3ULMOHHOM 03Dl

HaknoHomeTtpus

HelTpoHHbI! raMMa-KapoTax

HelTpoHHbIIT raMMa-KapoTax CNeKTPOMETPH-
4eckuit

HefiTpoHHblit KapoTax

HeiATpoH-HEeHTPOHHDI KapoTaX CTaLMOHAPHBIH
HelTpoH-HERTPOHHDbIA KapoTax Mo HaaTemnio-
BbIM HENTpOHAM

HeiTpoH-HeNTPOHHDBIN KapoTaX Mo Tena0BbIM
HeATpoHaM

HacocHo-koMnpeccopHbie Tpy6bt

Or6uBKa roMIOBbl LEMEHTa
OnpeaenuTens MeTanIa
OnpoGoBaHMe NiacToB npuGopaMu Ha Kabene

IMpomMbicN0BO-TreodhU3NYECKHE UCCAEA0BAHHS
MpocTpenouHo-B3pbIBHbIE PaGOTHI
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aipit
nx
3
Inc

nTC
nXr

PIra
PK
Pes.

CAT
cr

CrK
crpe
CKO

CHC
(6[0)
cn

T

VBT
p4cle

DK
uMm

34C

3K
DK-ckaHupoBaHHe
aMay

39MK3

M

AMK

TMopoxoBbie reHepaTopbl AaBAeHNS
IpoMbiBoYHaA XXHUAKOCTb

IMpombitas 30Ha. [ToTeHUNAN-30HA

KapoTax noTeHUManoB caMONpoOr3BOAbLHOM MO-
ASApU3auumn

IMpodunemerpus TpyGHas CKBaXHHHas
IMoasemMHoe xpaHHIKLLE ra3a

Paguoreoxumuueckuii apdexr
PannoakTMBHbIH KapoTax
PesuctuBumeTpus

CKBaXHHHOE aKyCTUUYECKOE TeNeBUACHUE
CxBaXxXuHHas reopusmnka
CnexTpoMETPUYECKHIi raMMa-KapoTax
CKBaXuHHas reo¢H3udecKas pa3seaka

Ot6op 06pa3LoB NOPOA CBEPAALUMMH KEPHOOT-
GOpHUKaMHU

Crarryeckoe HanpsKeHWe CABMIa
CranpapTHblit 06pa3eut

Cso6GonHas simepHas Mpeueccusi NPOTOHOB

TepmomeTpus

VYTskenéHHble GypuibHble TPYOb
VaenbHoe 3neKTpUYECKOe CONPOTUBNIEHHE

®a3oKoppensIMOHHas JuarpamMma
FamMma-ramMma ueMeHTOMETpUs

DNEeKTPOABUXYLLAA CUlA

DNeKTPUYECKUIt KapOTaX

DeKTpHYECKOe CKaHUPOBaHHe
JKBUBaNIECHTHaA MacCoBas 0/ ypaHa
DNeKTPOMArHUTHBIN KapoTax MO 3aTyXaHHIO
KapoTtax 31eXTpOAHbIX ROTEHUMANOB

SlnepHO-MarHUTHLIA KapoTax
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Yactb nepsas. TEXHOJIOTHH TEO®PHU3UYECKHX
UCCNEIOBAHUN U PABOT

5 KIACCUDPUKALINA CKBAXHWH. 3AJAYN, PEILAEMbIE
TEO®PU3NYECKNUMU METOOAMH

5.1 KaTeropuiiHocTb ¥ Ha3HAYeHHe CKBAXKMH, Oypsuumxcsa Ha nedrs
Hras

CkBaXuHbl, GypsiLLMecs MPH reosoropasBeAoyHbIX paboTax 1 ang
pa3paboTku HeTAHbIX M ra30BbIX MECTOPOXACHMIH (3aneXeit), B Co-
oTBeTcTBUM ¢ npukasom MITP P® ot 07.02.2001 r. Ne 126, moapas-
AeNsIoT Ha 8 Kareropumii: onopHble (B TOM YMCE CBEPXTYOOKME),
napamMeTpuyecKue, CTPYKTYpHbie, MOMCKOBbIE, OLICHOYHbIE, pa3Be-
ZIOYHbIE, IKCIUTyaTaLMOHHbIE, cneunanbHbie. Llesib GypeHmns 3THx ckBa-
XHMH OMpeaensieTcsi MX Ha3HaueHHUEM M OXMAAEMbIMU pe3ybTaTaMU
(Tabnuua 1). Kateropus CKBaXuHbl, epeyeHb pelliaeMbix €10 reoso-
THYECKMX 3aa4 M OXHAAEMblE Pe3YALTaThl ONMPEAEASIOT KOMILIEKC,
OETaNbHOCTb M TeXHOMOrMK BbinoaHenus TUPC.

P «TexHHYecKass UHCTPYKUMSA...» PErNaMEHTHPYET TEXHONOTHU
U C u TpeGoBaHUA K UCNOMb3yeMbIM CKBAXXHHHbBIM MpUGopam U 060-
PYROBaHUIO ISl CKBAXHUH BCEX KaTeropuii, KpOMe CreuHanbHbiX, B
KOTOpbIX reopH3nyeckue MCCAe]OBaHMA W CreuHanbHbie paboThl
NPOEKTHUPYIOT U NMPOBOAAT C YYETOM LENEBbIX 3a1a4, PELLAEMbIX KOH-
KPETHbIMU CKBAXMHaMMU.

5.2 3anaun, pewaemble reopH3UYECKHMH HCCIA0BAHUAMH B HedTA-
HBIX M T230BbIX CKBAXKHHAX

3agauu, peutaemMble B He(TAHDIX M Fa30BbIX CKBAXXHHAX CPEACTBa-
MU TUC, noapasnensior Ha reoIorTHYECKHE, CBA3aHHbIE C U3YYEHU-
€M COCTaBa W CBOICTB MOpPOA B pa3pe3ax CKBaXHH, TEXHHUECKHE U
TexHonornyeckue. IocaeaHune ABe rpynnbl 3aaa4 BKAIOYAIOT H3yye-
HY¥E TEXHHYECKOrO COCTOsIHMA HEOOCAXKEHHbIX M 0OCAXKEHHbIX CKBa-
XHH, onpefeseHHe MECTONONOXEHHS NPOMBIC/IOBOrO 060PYAOBaHHS,
HCMOL3YEMOro AN A0GBIYH YIJIEBOAOPOAOB, H3yueHHE COCTaBa dio-
HAOB, MOCTYNAIOWMX B CKBaXUHY. COCTaB 3aJay 3THX rpynn cyue-
CTBEHHO nepekpbiBaetTca. OoHU ¥ Te Xe NaHHble (HanpuMmep, cBele-
HHUSA O NPOCTPAHCTBEHHOM MOMIOXEHUM M npoduae cTBona Heobca-
XEHHOM CKBaXHHbl WIM O cocTase (baI1oMa0oB, MOCTYNAIOWMHNX U3 UH-
TepBaia nepdopaLnu) NPUMEHAIOT VTS HEMEWIEHHOM KOPPEKTHPOBKH
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Ta6bnuua | — Knaccudukauus HepTAHBIX U Fa30BbIX CKBaXHH

IpoexTHbIi Pa6otbl u
CkBaxuHa Llene GypeHus OxuaaeMblii pe3yabrar TOPHIOHT HCCTENOBARNS
1 2 3 4 5

OnopHas H3yyeHue reonoruueckoro | Crpaturpadbmueckas npu- | o texnuyeckn | CnnouHoit otbop u
CTPOECHMS KPYTIHBIX FEOCTPYK- | BA3Ka pa3pe3a, onpeaene- | BO3MOXHBIX HCCMEOBAHHA KEPHa
TYPHBIX 3JIEMECHTOB 3€MHOW | HHE ero XapakTepUCTHK | LTyOMH OypeHMs | M0 HEM3YYeHHOM Ya-
KOpbl, onpenencHue OOLIMX | Ans MHTepNpeTaLUK AaH- cth paspesa, I'TH,
3aKOHOMEPHOCTEi pacnpocT- | HbIX f0JeBoil reopusu- netanbHbie TUC B
PaHEHUS KOMIUIEKCOB OTJIOXE- | KH, BbIABAEHHME MpPHU3Ha- HeH3y4YeHHOH 4acTh
HMit, GNaronpUATHBIX QNS | KOB HedTera3oHOCHOCTH paspesa, UIIT, uc-
HedTerazoHakonneHUs, Bbi- | MOPOA M OLEHKa nepc- NbITAHUS 8 KOJIOHHE
60op Hanbosee NepcneKTUBHBIX | rexTs HedTerasoHOCHO- HedTerasoHOCHbIX
HamnpaB/IeHHi reosoropa3se- | CTH paitoHa, BbISCHEHHE TOPU3OHTOB
IOYHbIX paGoT. BypeHue B y3- | THEPOreoIOrHYecKuX yc-
Jlax nepeceyeHUM OMOPHBIX | NOBHIf paiioHa, moayye-
ceiicMuyecKuXx npoduneii | Hue csemeHmit o Apyrux

MOJE3HBIX HCKONAEMBIX
Mapamer- | U3yueHue cTpoeHHst U nepc- | YTrouHenune ctpaturpa- | @ynaamenr To xe ana ucciaeno-
pHueckas MEKTUB HEPTEra3oHOCHOCTH | pUYECKOro CTpoeHusa U | (Mpu TexHMyec- | BaHU W HcnbITa-

BO3MOXHBIX 30H (o0nacreii,
paitoHoB) HedrerasoHakon-
NeHus, BblABNCHUE HaubGonee
NEepPCREKTUBHbBIX YYACTKOB Mo-
ncKkoseix pa6oT. Bypenue B
npeasenax NoKanbHbIX CTPYKTYp
UM Ha ceicMOpa3BEeAOYHbIX
npodunax

reoNoro-reopU3nyYecKmx
XapakTepUCTHK nopod,
BbiABAEHUE HedTeraso-
HOCHBIX TOPH30HTOB,
OLlEHKA MEPCMEKTUB U
MPOrHO3HbBIX PecypcoB,
BbIABICHME 3aMacoB KaTte-
ropuu C,

KO# BO3MOXHO-
CTH ZOCTHXKE-
HuUd)

Huit, oT6Op KepHa B
o6béme 20% ot Ton-
LWHHBL KOMIJIEKca
13yyaeMbix nopou, a
B NEPCMEKTUBHbIX HAa
HedTb W ra3 uHTep-
Bajiax — CrUIOLIHOW

10-2L0-0°6€-€S1 1d



IMponomkeHne Tabanupi 1

Pa3HOCTH pa3BeAKH M pa3paboTKm
MECTOpPOXAEHMIt (3anexeit). Bype-
HUE Ha riolanax ¢ YCTaHOBNEH-

CzMC|

(HMXHUH UIn
OIMH U3 FOpH-
30HTOB NpH

1 2 3 4 5
Crpyxtyp- | BoisBnenue n noaroroska nepc- | INoarorosneHHas | Mapkupylowmit | To xe ansa uccnenosa-
Has NMEKTUBHBIX TUowane (CTpykryp) | maowaas (CTPyK- | CTPYKTYPHbI HM M UcnbITaHU,

AN NOUCKOBOro OypeHusa, Koraa | Typa) FOPU30HT oT60p KepHa B 00BE-

fMpHMeHeHHe MNoieBbIX reodusu- Max, obecneyusalo-

4YeCKHUX METOAOB 3aTPYAHEHO WM LUMX FIOCTPOEHME Y on-

3IKOHOMUYECKH HellesiecoobpasHo, pelesieHHe XapaKTepH-

n3ydeHHe GU3NYECKMX XapaKTepy- CTHK pa3pe3a

CTHK MOpPOA, NMpoBepKa NOoAoXKEHHU

OMNOPHBIX FOPU3OHTOB

IMonckosas | OTKpeiTHe HedTerasoBbix Mecto- | OueHka npo- | Hedrerazonepc- | OT60p KepHa Ha rpa-

POXAEHMIT Ha HOBBIX NIOWIAAAX | MBILUIEHHON 3Ha- | NEKTHBHbIE HMUAX cTpaturpadu-

WX HOBBIX 3aJieXXeli Ha U3BECTHBIX | YAMOCTH BbIAB- | KOMIUIEKCHI YEeCKMX KOMILIEKCOB M

MecTopoxaeHHsaX. BypeHHe Ha Jo- | IeHHBIX 3aexeit, | nopoa a0 B HedTerasonepcnek-

KaIbHBIX CTPYKTYpaX M JIOBYLUKax, | 3amachl HebTH M | TeXHMYECKH THBHBIX MHTEpBajax,

YAOBAETBOPSAIOWMX TPeOGOBaHMAM | raza KaTeropwii | HOCTYMHBIX I'TU, aeranshbie TUC

TNIOATOTOBIEHHOCTH s nonckoso- | C, u C, rnyoMH HWXe nepBoro ¢nion-

ro GypeHnsa moynopa, UIIT, ucnbi-
TaHKUA B KOJIOHHE Hed-
TEra30HOCHBLIX TOpH-
30HTOB

OueHounas | IMoarotoBka maHHBIX i oueHkH | 3anacel Hedt u | MpoaykTusHelit | OT60p KepHa B npo-
3anacoB U 00OCHOBaHMs Lienecoob- | ra3a Kareropuii | ropu3oHT OYKTUBHBIX MHTEpBa-

nax, I'THU, neranbHble
TUC B npooykTHMBHbLIX
¥ NEPCNEeKTUBHbIX HH-
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IMpononxenue Tabanups 1

Hasi, KOHTPOJb-
Has, nbe3oMerT-

puyecKas

1 2 3 4 5
HO# nMpoMbilUIeHHON Hed- GonbiIoM TepBanax, UIIT, nonu-
Teras’oHOCHOCTBIO Yucne TepBaTbHbIE UCITHITAHUA B
3anexeit) KOJIOHHE MPOAYKTHBHBIX
Y BOAOHOCHSBIX TUTACTOB C
ot6opoM npob dionaos,
UHTeHCH)HKALNA NpHU-
TOKOB, NpoGHas 3KCruty-
arauus
Passenoynas TMoarotoBka ucxoaHbix AaH- | [lepeBoa 3anacoB| To xe To xe, I'TU npu Heob-
HBIX U1 YTOUHEHMA 3anacoB | Kateropuit C, B C, XOAMMOCTH
M COCTaBjieHUE TNPOEKTa
(cxeMbl) pa3paGoTKH Mec-
TopoXaeHus (3anexu). By-
peHHe Ha mowagsax ¢ yc-
TaHOBJIEHHOHN NPOMBILLIEH-
HO#M HedTera3’oHOCHOCTLIO
DKcrutyataunon- | loGbiua HedTy M rasa; KoH- | [lo6bivya HedpTH u| Dkcnnyarupy- |OT60op KepHa B Npomyk-
Has, B TOM yucie | TPOSIb 32 pa3paboTKo#t Mec- | ra3a; nepeBoa 3a-| emas 3anexsb TUBHOM NnacTe (Npy He-
no6GbiBalowas, | TOPOXIEHUS MU 3a/exXelt | nacoB M3 Karero-| (macr) ob6xoanmoctn), I'TH n
onepexalowas pun C, B Karero- T'AC cornacHo reonoro-
Ao6GpiBatoWas, pun Bn A TEXHHYECKOMY Hapsaay
HarHerarte/ibHas,
HabGnonartennb-
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OKoHYaHHe TaOaHLIb

NMPOMBICNOBbBIX BOA; JIMKBHIA-
UMA OTKPHITHIX POHTAHOB
He(TH M rasa; MOAroToBKa
MOA3EMHBIX XPaHWTHLL yTiIe-
BOIOPOAOB; pa3BeaKa M AO-
OblYa TEXHHYECKHX BOX; 3a-
XOPOHEHHE NMPOMBILLIEHHBIX
CTOKOB

1 2 3 4 5
Cneunainb- IMpoBeneHne cneuHaNbHBIX Onpeaensercs Onpegenserca | I'TU, TUC u apyrue
Has paboT: BbIABICHME FOPH3OH- | Ha3HauYEHUEM Ha3HadeHueM | paborhl Mo WHAMBMAY-

Ta (nNnacra) AN 3aKaYKK | CKBaXHHBI CKBaXHWHbI aJIbHOMY MPOEKTY C

YYETOM LeIeBbIX 3aAay
CKBaXXMHbI
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TEeXHONIOTHIt OypeHMs 1 A06bIYH 1M60 PUKCUPYIOT UX A HCIIONb30-
BaHMUS B HajibHeHLeM (NPU reoNorHYecKUX NMOCTPOECHUAX, aHANMU3e
pa3paboTKu 3ajIeXu u Aap.).

5.2.1 IMepeyeHb reonOrHYECKMX 3amay4 NpeayCMaTPUBAET AeTalb-
HOE M3YYyeHHe MOpPOoA B HEOOGCAKEHHBIX U 00CAXKEHHDbIX CKBAXHHAX,
BKJIIOYas omnpeaesieHHe MPUHALIEXHOCTH MOpOa K OCHOBHLIM JIMTO-
TUMAM, COAEPXAHUA B HUX OTAENbHBIX MMHEPAIbHbIX KOMIMOHEHT,
06BbEMA U CTPYKTYpbl MOPOBOIO NMPOCTPAHCTBA, HACBILIEHHOCTH NMOP
yr1eBOAOPOAAMH Ha MOMEHT pa3bypuBaHHA NMOPOI U Ha pasHbIX CTa-
JUAX 3KCIUTyaTalMH 3aieXXu. Kolnu4ecTBo reolornyeckux 3agay, pe-
aeMbIX B KaXKA0i KOHKPETHO# CKBaXUHe, onpeaensieTcs KaTeropu-
€il CKBRXXHHBI U BPEMEHEM €€ HAXOXACHUA B SKCTyaTaLlMH.

MakcuMabHbIi NepeyeHb 3a1ay pelialoT B OMOPHLIX U MapaMeT-
PHYECKHX CKBaXHHax. OH BKIIOYaeT:

- pacujieHeHHe BCKPHITOrO CKBaXXMHO# pa3pe3a Ha IIacTbl M Mpo-
TUIACTKH, UX MPUBA3KY MO IyOHUHE B OTHOCHTEIbHBIX My6uHax (dak-
TUYECKUX ryOUHAX, MU3MEPEHHbIX OT KaKOW-AUOO TOUKH B CTBOJE
CKBRXHHbI 10 TOYKH OTCYETA — NOBEPXHOCTH CTOJ/Ia POTOpA MJIH TUIaH-
waitbbl) U Mo aGCOMOTHLIM OTMETKAM OT YpOBHA Mopsa ((dakruyec-
KHe I‘J'ly6MHbl 3a BBIYETOM QIbBTHUTYAbl CKBAXHWHbI U YATUHECHUA ee
CTBOJIa 32 CYET OTKJIOHEHHUS OT Bep'mxa.nu) — MOCTPOEHUE reOMET-
pHYECKOH MOAeNH;

- JINTONIOTMYECKYIO OLIEHKY BbIAENEHHBIX MUIACTOB, pa3fefieHue
pa3pe3a Ha AUTONOrO-CTpaTHrpapHuecKue KOMIIEKCHI H THITbI (Tep-
PUMreHHblii, KApOOHATHBIM, XeMOreHHbIH, BYJIKAHOTCHHBbIi, KpUCTAN-
JIMYECKHI U ap.);

- BblAeJIeHHe CTPaTUrpadHuUEeCKHUX penepoB;

- moctpoeHue reodusnyeckux Moaeneil paspesa s uHGopMma-
LIMOHHOTO OoGecneyeH!s HHTEPIIPETAUMH HA3EMHbIX re0PU3HYECKUX
UCCEeAO0BaHHIA: ceiicMopa3BeqKy (CECMOaKyCTHYECKHMIt pa3pes), nek-
TpOpa3BeaKH (reo3IeKTPHYECKHii pa3pes), rpaBupa3Beaku (reonnor-
HOCTHOIi paspe3), MarHHTOpa3BeaKy (FEOMAarHUTHBIN pa3pes);

- MOCTPOEHUE KOMMOHEHTHOW MOAeNM, BKIIOYas onpeaeneHue
KOMITIOHEHTHOIO COCTaBa TBEPAOH ba3bl NOpoabl U €€ EMKOCTHbIX
CBOMCTB (MOPUCTOCTH);

- BblAeJIEHNE KOMIEKTOPOB U OLIEHKY UX (DUAbTPaUMOHHBIX CBOIICTB
(noctpoeHue PUALTPALIMOHHON MOAENH);

- Ka4YeCTBEHHYIO XapaKTepUCTHKY (IIOUIOHACHIIIEHHOCTH pa3pe3a
U KOJIMYECTBEHHble onpeaeneHusi koadpduuueHroB Hedre- U raso-
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HACBIWEHHOCTH IS MPORYKTHBHBIX KOJUIEKTOPOB, YCTaHOBJIEHHE
MONOXEHUIH MEX(DNAIOUAHBIX KOHTAKTOB M TPAHULL NMEPEXOAHDbIX 30H
(nocrpoenue GoMaanbHON MOAENH).

B CTPYKTYpPHbIX, MOUCKOBBIX, OLIEHOYHbIX, Pa3BEAOYHbIX M 3KC-
MUIyaTAUHOHHBIX CKBaXHHaX, GYpALLUXCS Ha MOMCKOBO-OLEHOUMHOM
W pa3BeOYHO-3KCIIyaTALHOHHOM 3Tanax reoJ0ropasBeAoUuHbIX pa-
6ot, Matepuanbl FTUC ucnons3yior ans:

- JINTOJIOTHYECKOTO ¥ CTPAaTUIPaUuecKOro pacuIeHEeHHS U KOp-
PENSALIMH pa3pe3oB NMPOOYPEHHBIX CKBAXHH;

- BbUICJICHUA B pa3pe3ax CKBAXHH KOJUIEKTOPOB;

- pasfiefieHHUs1 KOMIEKTOPOB Ha NMPOAYKTMBHbIE U BOAOHOCHbIE, a
MPOAYKTHUBHbIX KO/UIEKTOPOB — Ha ra3o- M Hed)TeHaCbIlEHHbIE;

- OmnpeaeneHNs NMONOXEHUH KOHTAKTOB MeXay MIacTOBbIMU (1io-
naamu (THK, BHK, I'BK), 3ddekTnBHbIX ra3o- 1 HedTeHachllLEeH-
HBIX TOAWMH, KO3(DHHUHEHTOB IMHHUCTOCTH, MOPUCTOCTH, ra30- U
HedTeHaCbILEHHOCTH, NPOHNLIAEMOCTH, BbITECHEHHS;

- onpegeaeHHs MIACTOBbLIX JABACHUI U TEMIEPATYpP, HEOAHOPO-
HOCTH MaacToB (0GBEKTOB);

- NpOrHo3a NMOTEHUMAIbHBIX AEOMTOB, a TaKXe NPOrHO3UpPOBa-
HUA FeoNIOrHYECKOro pa3pe3a B OKONIOCKBAXKUHHOM M MEXCKBAXHH-
HOM MPOCTPAHCTBAX.

B ckBaxvHax, GypAiMXCA Ha MUIOLWAAAX C BbISABICHHO MPOMBbILL-
NeHHoit HedTerazoHocHOCTbIO, MaTepuanbl [T C nomxHbl o6ecneuuTb
onpeneneHHe NMOACYETHLIX NapaMeTPOB C NOCTOBEPHOCTHIO, perjlaMeH-
THPYEMOi1 HOPMaTHBHbIM JOKYMEHTOM 2.9. B 3KCIuyaTallMOHHBIX CKBa-
XHHaX OHM 00GECNEYMBAIOT MPOEKTHBIN BBOA CKBaXHH B 3KCIUlyaTa-
LIMIO M KOHTPOJIb 32 HX paboToii B npouecce A00bIYN YreBOAOPOAOB.

OcHoBHbI€ 3a1ayH, peltaemsle ¢ nomoutbio F'MC B npouecce ucnbl-
TaHMit MOMCKOBLIX U Pa3sBENOYHBIX CKBAXHH U OCBOEHHS AOGBIBaIO-
WIMX CKBaXHH, BKJIIOYAIOT:

- MpUBA3KY UHTEPBaNOB nepdopalMu K paspesy no ryouHe;

- JIOKanu3aLMIo MPUTOYHDIX MPOCAOEB, ONpeacIeHHE UX CyMMap-
HOIf TONUMHDI, OLIEHKY TUMOB H 00BEMOB (MIIOMAOB, MOCTYNAIOLUX
W3 OTAENbHBIX MPOCNOEB;

- HUCCNENOBAaHUs KayecTBa pa3oOLUEHUsi MPOAYKTHBHbLIX H BOAO-
HaCbILLEHHbIX MAACTOB (MPOCJIOEB) NMPH MHOTOKOMIIOHEHTHOM (ras,
HedTb, BOAA) NPUTOKE.

Ins pelieHMs nepeurciaeHHbIX 3afa4 MPOBEPSAIOT UCTUHHOE MO-
JIOXEHHE B pa3pe3e HHTEpPBaIoB nepdopalu, LUEJOCTHOCTb LIEMEHT-
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HbIX MOCTOB M 00CaHONi KONMOHHbI, YCTAHABJIMBAIOT BO3MOXHOCTb
3aKONIOHHOM UMpKyasuuu. KoHTponb o6s3aTeneH:

- NPH HCAILITAHUSAX CJIOXHbIX OOBEKTOB, K KOTOPbIM OTHOCAT NpU-
KOHTAKTHbIE 30HbI, He(PTAHbIE OTOPOYKH W ra3oBbie WWATNKH, KO-
JIEKTOPBI C YXYyAlLIEHHBIMU DUALTPALIKOHHBIMK CBOWCTBAMH, TPELUMH-
Hble, TOHKOCJIOMCTbIE U IPYTrHe MJIACTbI CO CIOXHBIM THIIOM KOJINEK-
Topa, mnacthl ¢ ABITJL u AHII/I, 30Hb TEKTOHHYECKHX Hapylite-
HHWii, MHTEPBANbl C HEKAYECTBEHHBIM LIEMEHTHPOBaHUEM;

- TNpH Bbi30BE U MHTEHCUUKALHK NPUTOKOB (IOHIOB MeTOAA-
MM CBaGHpOBAHMUSA, KHUCIOTHBIX, TEPMHUYECKUX, BUOPALIMOHHLIX H
UMIIO3UITHBIX 06paboTKaxX M MX COUETAHMSX;

- MPH OAHOBPEMEHHOM MCIBITAHHHM WIH KCIUTyaTalMK HECKOJb-
KHX 06bexToB.

B cxBaxuHax, HaXOAAWMXCA B IKCIUTyaTaLlMH, OCHOBHbBIMM 3a/a-
yamu 'UC apmsiorea:

- onpenesieHHE TEKyllUei HACBILEHHOCTH NOpOA YIieBOAOpona-
MH B A00bIBAIOMWIMX, HAGAIORATENBHBIX U KOHTPOJIbHbIX CKBaXHHaX;

- KOHTPO/b LIEIOCTHOCTH 06CaAHONM KONOHHBI K LEMEHTHOTO KOJlb-
ua ¥ o6HapyXeHHe HCTOYHHKOB OOBONHEHHA MPOLYKLUMM;

- MpoBeAcHHE paboT MO OYHCTKE KOMIOHHbI U HACOCHO-KOMIIpeC-
COpPHBIX TPY® OT NapadMHOBLIX H TMAPATHLIX OT/IOXEHHH;

- MHTeHcHdMKaLMa NpUTOKOB NpHbGopaMu Ha Kabene.

C yy€TOM pacnonoxeHHs CKBaXXHH Ha TUIOLLAAN MECTOPOXAECHHS
MOJyYeHHbIE JAHHbIE UCMONB3YIOT AJISt ONMpPEACNCHNS IKCITyaTaLM-
OHHBIX XapaKTEPUCTHK IU1acTa, BbiGOpa ONMTHMAILHOIO pexuma pa-
60Tbl TEXHOJOrMYECKOro 060pynOBaHMA, UCCAEAOBAHUI NPOLECCOB
BbITeCHEHMs He(TH M rasa B MIacTe C Liebl0 OLEHKH HeBbipaboTaH-
HbIX 3aM1acoB ¥ BbIGOpa METOIOB NMOBbILIEHUS HedTeOTAaUM NMNACTOB.

5.2.2 U3yuyeHne TeXHHYECKOTO COCTOSIHHS CKBaXXHH MPOM3BOAST
Ha BCeX 3Tanax UX CTPOUTENBbCTBA M IKCIUTyaTaliMH.

ITepBOHaYa/IbHO — 3TO HEMpepbIBHLIA KOHTPOJIb COCTOSIHMA OT-
KpbITOrO CTBOJIa B Mpouecce GypeHus, 3aKN04alolIMitCa B onpese-
JieHUH PaKTH4YeCKOro NpoCTPAHCTBEHHOTO NMOMAOXEHHUs CKBAXHHbI H
€0 COOTBETCTBMS NPOEKTY, a TAKXKe U3MEPEHUS TEOMETPHU CEUYEHUS
CTBOJIa CKBaXXHHbI, Bbille/IECHUE UHTEPBANOB XeN000B, KaBEPH, Callb-
HMKOB, BbINYYHUBAHHA W TEYEHMS IIMH U NPOTrHO3UPOBAHUE Ha ITO
ocHoBe 6e3onacHoro GypeH#ms.

ITo 3aBepuieHnn 6ypeHns cpencrBamu 'MC oLieHUBAIOT NooXe-
HHE B CKBAXHHE M LIENOCTHOCTb 00CaAHOl KONMOHHDI, Ka4€CTBO Lie-
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MEHTHPOBAHHS M FePMETHYHOCTb 3aTPYOHOrO NpocTpaHcTBa. KOHT-
PO/Mb TEXHHYECKOTO COCTOSTHUA 06CAnHON KONMOHHBbI M LEMEHTHOTO
KOJIbLIA, BbIABIEHHE HErepMETHYHOCTH KOJIOHHb!, LIEMEHTHOTO KOJ/b-
ua, KHTEPBAJIOB 3aTPYGHBIX NEPETOKOB U MECT MOCTYIIEH!S B CKBa-
XHHY 3aTpyOHbIX BOA, MPOBEAEHHE CMELIMATbHBIX UCCIEAOBAHUI 1S
obecreyeHUs: pEMOHTHLIX pabOT NMEPHOANYECKH BbiMOMHAIOT B CKBa-
XHHAX BIUIOTb A0 MX JINKBHIALMU.

6 OBILUE TPEBOBAHHA K TEXHOJIOTHAM
TEO®U3UYECKHUX UCCIENOBAHUN U PABOT

TexHonorua TUC BkaloyaeT ciieayioLiyie Npoueaypbi:

- MEPBHYHYIO, MEPHOAUYECKUE U NMOIEBble KUTHOPOBKU CKBAXHH-
HbIX NPHGOPOB, BLIMONHAEMbIE HX U3TOTOBUTEAEM M METPONOTrHYeEC-
Ko cnyx6oit;

- MpOBEAEHHE NMOATOTOBUTENbHBIX PaGoT Ha 6a3e reodpusnyecko-
ro NpeAnpusATHA U HEMOCPEACTBEHHO Ha CKBaXMHHE;

- MpoBeAcHMHE reoPU3nYeCKUX UCCAECAOBaHHI U pabGoT B CKBa-
XHHax;

- MEpBUYHOE pPeAaKTHPOBaHHWE NaHHbIX, ob6ecneunBaloLLee KOHT-
POJIb UX Ka4eCTBa;

- BblAayy TBEPAbIX KOMHII MATEPHANOB MPEACTABUTENIO HEAPO-
NoAb30BaTeNs HEMOCPEACTBEHHO Ha CKBaXHHE;

- cAavy/npHéMKY OTYETHLIX MaTepuaioB, coaepxawux daii-
Jibl MEPBUYHBIX AaHHbIX W (aiin Heaponoab30BaTeNsA, KOHTPONbLHO-
uHTepnperaunoHHoit naptuu (KHIT) reodpusuyeckoro npeanpu-
ATHA;

- apXMBAUMIO MAaTEPUAIOB.

6.1 Kaym6poBka CKBAXXKMHHBIX NpHOOPOB

6.1.1 K npoBeacHHI0 CKBaXHHHbIX MCCMELOBaHUIt AOMYCKAIOT
TOJNIbKO KapOTaXHbI€ CTAHLUMM M CKBAXKHHbIE MpUGOpLI, Npolea-
uive KaNMGpOBKY B METPOIOrM4ECKOit Ciyx6e reodusmnyeckoro npea-
NPUATHSA, aKKPEAUTOBAHHOM Ha NMpPaBO MpoBeAeHHA KanuGposoy-
HbIX paGoT. IIpx OTCYTCTBMM Ha MPEANPUATUH aKKPEAMTOBAHHOM
METPONOTHYECKOM CYXObl KaTMGPOBKY TEXHUYECKUX CPEACTB A0 -
XHa BbIMOJHATb METPONOrMYECKas clyx6a Apyroro 10puan4ecKoro
NLA, aKKPEeAMTOBAHHAsi Ha MPaBO NPOBEAEHNA KATHOGPOBOYHbBIX
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pa6ot ¢ TexHuyecknmu cpeactsamu F’MC, Hanpumep, 6Ga3oBas opra-
HHU3aUUS METPOJOrH4ecKor cnyxObl, METPOJOTMYECKHI LEHTP,
HHUMU, Kb u 1.n.

Kanu6poBKy BbIMOAHSAIOT C HCNO/Ib30BaHHEM O0Pa3LOBbIX TEXHHU-
4YeCKUX CpelCTB, YKa3aHHbIX B 3KCIUTyaTallMOHHOM JOKYMEHTaLIMK Ha
npuGopbl U ob6opynoBaHue (pasgen «MeToauka KaaMGpOBKM»), B
COOTBETCTBHH C TpeGOBaAaHMSAMM AEHCTBYIOMIMX CTAHAAPTOB Ha NaH-
Hblit TUN NpU6GOPOB UK 06OPYIOBAHMSA.

6.1.2 TMepBUYHYI0 KaNUGPOBKY BLIMOMHAET W3rOTOBMUTENDb (NO-
CTaBLIMK) CKBAXWHHbIX NPHOGOPOB M/MAU Ha3eMHOro o6opynosa-
HHUs. Pe3ynbTaThi MepBUYHON KATHMOPOBKH SIBASIOTCA COCTABHOM ya-
CTbIO IKCNYaTALLMOHHON AOKYMEHTAaLUMM MOCTaB/IsEMbIX TEXHU'EC-
KMX CPEACTB.

6.1.3 INNepuoanyeckas KanubGpoBKa MPUGOPOB B CTALIMOHAPHBIX
ycnoBusix (Ha 6a3ax reobu3Mueckux nNpeaAnNpUATHil) 1ONXHA MPOBO-
AUTBLCA C NMEPHOAHYHOCTHIO, YKa3aHHON B 3KCNJIyaTaUMOHHON NOKY-
MEHTALMH, HO HE pexe OJHOro pa3a B KBapTal, NMpPH BBOAE B 3KC-
TUIyaTauMio U Nocsie KaXxaoro peMoHTa. Pe3yabTaThl epuoan4eckoin
KaMGPOBKU XPaHATCS B 6aHKe JAHHbIX METPONIOTHYECKOH CAyXObl
ApeanpuUATHA Y NEPEHOCATCA B 6a3y AaHHBIX KapOTaXHO# aboparto-
pHUM, NpeaHa3HaYeHHOMW JUIsl MPOBEAECHUS UCCNEAOBAHHUN 3TUMHU NPU-
6opamu. OHM MCMONB3YIOTCA 1A NPUAAHHUSA UHGPOBLIM MOKA3aHMAM
CKBaXHHHbiX NpuOGOpOB MaciuTaboB B (PU3MYECKMX €AMHHULIAX U IS
KOHTPOJISi COBMECTHO C PE3yNbTaTaMH MOJIEBbIX KAIMOPOBOK 40CTO-
BEPHOCTH U3MEPEHHbIX UH(DPOBBIX JAHHBIX.

IMepnoanyeckne KaIUOPOBKM BLIMOMAHSAIOT C MCNOAb30BaHMEM
KanUOGPOBOYHBIX YCTAHOBOK, YKa3aHHBIX B 3KCMIyaTaUUOHHOM AOKY-
MEHTaLMK Ha Npu6opL! U 06opyaoBaHHeE.

H3Mepenus npu KanmGpoBKax HEOGXOAUMO NPOBOANTDL C UCTIONb-
30BaHMEM Ha3eMHOro o6opynoBaHus (reopusnyeckui Kabenb, pe-
TMCTPATOP W Ap.), COOTBETCTBYIOLIETO MO CBOWM XapaKTePHUCTHKaM
TOMY, KOTOpoe 6yneT NpUMEHSATHLCS NMPY NPOBEAEHUH CKBAXHHHbBIX
UCCNeA0BaHUM.

6.1.4 KanuGpoBKH CKBaXMHHBIX MPUOOPOB B MOAEBBIX YCAOBUAX
BbIMOJIHAIOT Nepea KaXAbiM CMyCKOM M MOCAe KaXJOoro noabéma
NpUGOPOB U3 CKBAXHHbI, €C/IH 3TO MPEAYCMOTPEHO IKCMNYaTaUHOH-
HOIi IOKyMeHTauueH Ha oTAeNbHble Npubopbl. B apyrux cnyyasx npu
pa6ote ¢ uMdpOoBLIMH MPUOOPaMK UCTIONL3YIOT (aitibl NepHOANYeC-
KHX Kanu6poBOK.
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6.2 IToaroroBuTe/bHbIe paGoTnl

6.2.1 [MoaroroButenbHbie paGoTbl nepea nposeacHuem F'UC npo-
BOIAT B CTAL{MOHAPHBIX YCJIOBHAX Ha 6a3e reopH3NUECKOro npearnpu-
ATHA (MPOU3BOAMTENS PaboOT) U HEMOCPEACTBEHHO Ha CKBAXHUHE.

6.2.2 MepeyeHb paboT KapoTaxHoii napTu (oTpsiaa) Ha 6a3e reo-
du3UuYecKoro NMpeanpUATHA BKIIOYaET:

- MONyYeHHe HapsA-3aKa3a Ha reoU3nuecKHe UCCIeNOBaHHA M
paGotbl, popMa U coaepKaHHE KOTOPOro COrMIacCOBaHbl MeXAy reo-
¢U3NYECKHM NPEANPUATHEM M HeOPONONb30BaTe/IEM;

- O3HaKOMJIEHHe ¢ reo(PM3NYeCKUMH U TeOJIOTHYECKMMM MaTe-
pHaIaMU 11O MCCIeyeMOil CKBOXHHE U nojyyeHue (aitnoB 1 TBEP-
ObIX KOMMIi JaHHBIX, HEOOXOAMMBIX Ui BbIMOAHEHUA psma paGort,
HanpuMep, NMPUBA3KH K pa3pe3y MHTEpBaIoOB oTGopa KepHa, Ofnpo-
6oBaHMi1, nepdopalnu U Ap.;

- Moay4yeHHe CKBaXHHHbIX MPHGOPOB, PaCXOAHBIX AcTaneit, Ma-
TEPHAIOB M UCTOYHHKOB PaAMOAKTUBHBIX M3/Yy4YEHHI, MPOBEPKY MX
KOMIUIEKTHOCTH M MCTIPaBHOCTH;

- 3anuch (aitIoB MEpUOANYECKUX KAUTHOPOBOK M CBeACHHMi 00
uccneayeMom o6beKTe, BKIOYas ¢aitibl anpruopHbIX JaHHbIX, B 6a3y
JAHHBIX KApPOTaXHOrO perucTpaTopa.

6.2.3 Mo npuGBLITHIO Ha CKBaXKHHY NEPCOHAN KApOTAXHOM NapTUM
(oTpsiga) BLINOMHSET ClieAylOliHe MOArOTOBUTENbHbLIE ONEpaLyK:

- MpOBEPSET NOATOTOBACHHOCTb Oypsalleiics nubo neicTBylowei
CKBaXMHbBI K HCC/IEIOBaHHAM U pPabOTaM COIMaCHO TEXHMYECKHM YC-
JIOBHAM Ha MX MOATOTOBKY ana nposeseHns TUC (npunoxeHus A u
B) 1 moaAnKchIBaeT aKT O FOTOBHOCTH CKBAXHHbI K MPOBEACHHIO HUC-
ciiefoBaHuit U pa6ot (npunoxenusa B u IN);

- MpOBEPSET NMPaBUNLHOCTb 3aJaHUs, YKa3aHHOIO B HapsAA-3aKa-
3¢, U NpU HEOOXOAUMOCTH YTOYHSIET €r0 C MPEACTaBUTeNIeM Heapo-
NOMb30BaTeNs;

- YCTaHaB/IMBAEeT KapOTaXHbIi NOABEMHUK B 25-40 M OT yCTbsl
CKBaXHHbBI TaK, YTOObl OCb JIeGEAKM GbUla FOPU3OHTANILHOH U Nep-
NMEHAMKYNAPHOI HaNMPaB/IEHUIO Ha YCTbe CKBAXKWHbI; 3aTOPMaXKHBa-
€T M HaleXXHO 3aKperuisieT NOAbEMHUK, NMOAKAAAbIBAA KIMHLA Mo
€ro Kojieca; KpefuT AaTYUKH HATSXKEHUA W TAYOGHHBI Ha BLIHOCHOIM
KOHCOMH (B 33aBUCUMOCTH OT KOHCTPYKLIHH MOABEMHHUKA);

- YCTaHaBAMBaeT J1aGopaTopHio B 5-10 M OT NOABEMHMKA TaKUM
06pa3oM, 4ToObl U3 €€ OKOH U ABEPH MPOCMATPUBAIUCH MOABEMHUK
H YCTbe CKBRXHKHb;
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- 3a3eMJIAET JIAGOpaTopHIO U NOABEMHHUK C MOMOLLBIO OTAEAbHbIX
3a3eMJIEHHIT (CONPOTHRIEHHE 3a3eMJIEHUS TAOOpaTOpUH, NOALEMHHNKA
M KOHTYpa GypoBoii JOMIXHO ObiTh He Gonee 4 Om);

- BbIMOJNHAET BHEWHWE COEAMHEHHA NaGopaTopuy M MOABLEMHH-
Ka MeXay co0oi CHIOBbIM U HHHOPMALIMOHHBIMKM KabGensimu;

- MOAK/IIOYAET CTAHLIMIO K CETH MEepeMEHHOro TOKa, NeHCTBYIO-
uied Ha CKBaXXHHe, a NPH €€ OTCYTCTBUM — K FEHEPATOpy aBTOHOM-
HO#M CWIOBOH YCTAHOBKH, NMEPEBO3MMON MOABLEMHUKOM;

- cMartbiBaeT ¢ 6apabaHa 1e6€aKHu BpyUHYIO MM C TIOMOLLBIO NPU-
BoJa Jie6ENKH, YCTAHOBUB 3aAHUI X041 B KOpoOKe rnepeaay aBTOMO-
6mnn, nepsble BUTKU reodu3nyueckoro Kabens Tak, Ytobbl BbIMyLLEH-
HOro KOHLIa KaGena XBaTHO AS MOAKIIOYEHHS K KaGelbHOMY Hako-
HEYHMKY NMPHOOPOB, YIOXEHHbIX HA MOCTKaxX WK Ha nony 6ypoBoit;

- 3aBOAMT Kabenb B HANpaB/AIOILMii K NOABECHOI PONNKH (6/10K-
6anaHc) ¥ yCTaHaBAMBAET MOCNEAHNUE HA CBOM LUTATHbIE MECTA;

- KpenuT Hanpapasowuit ponuk (6710K) Ha cneuUnaabHOM y3ne
KpPENIeHUs, KOTOPbiii MOCTOSAHHO 3aKperiEH Ha OCHOBaHHUM Gypo-
1BOI Ha PaCCTOSAHHH He Gonee 2 M OT poTopa TaKuM 06pa3oM, YToGb!
CpeaHsAs NJOCKOCTb €ro pojiMKa BM3yalbHO NpOXoAnia Jepes3 cepe-
AuHy 6apabaHa 1e6EaxHU KapoTaXHOro NOAbLEMHUKA;

- YCTaHaBAMBaeT Ha HanpapB/siowweM ponuke (610Ke) AaTuuK ry-
GMHbBI, €CNU OH He YCTAHOBJIEH Ha KOHCO/N MOABEMHMKA. Y3en Kpen-
JIEHMsi Hanpasasiowero ponuka (650Kka) aomkeH 6biTh UCNbITAH Ha
Harpy3ky, B 3 pa3a npesbilialowuiyl0 HOMHHAIbHOE Pa3pbiBHOE yCH-
nne Kabens,

- BMECTO Hanpasasiowero 6;0xa 1o CorjlacoBaHHIO C HEAPONONb-
30BaTe/IeM MOXHO YCTaHaBAHBAaTh «pOTOPHbIH 6110K», 3aKpensns ero
YCTAHOBKY Maccoii BeayuteH TpyObl («kBaapata») win OypuibHOI
Tpy6bl. Ha «poTOpHOM Gnoke» yCTaHaBAMBAIOT AATYHKH TAYOMHbLI H
MarHMTHLIX METOK. B NpoTHBHOM Ciyyae AaTYUK MarHUTHBIX METOK
YCTaHABAMBAIOT Ha CTOJIE POTOPa CaMOCTOATENLHO;

- NOABELUMBAET MOABECHOH ONOK M AATYMK HATAXEHHA, €C/iM OH
He YCTaHOBJIEH Ha KOHCO/IM MOABEMHHUKA, K BEPTIIOTY Yepe3 LUTPOMb
1 3JICBaTOP WIM HEMOCPEACTBEHHO HA KPIOK Yepe3 HAKMOHOE KONbLUO
Ha BbicoTe He MeHee 15-20 M oT nosa GypoBoit yCTaHOBKHM. Y3en Kpen-
JieHMsI NOABECHOTO 6JIOKa NO/MXKeH ObiTh MCMLITAaH HA HArpy3Ky, npe-
BBILLIAIOLLYIO HOMHHAIbHOE Pa3pbiBHOE YCWIHE Kabens B 4 pa3a;

- NMOACOEAMHAET K KaGeAbHOMY HAaKOHEYHUKY MEPBbIl CKBAXHH-
Hblit npu6op (cOGopxy npuGopos, 1WwabnaoH), NpoBepsaeT ero paboTo-
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CMOCOOHOCTb Ha MOCTKaX, OnyckaeT nmpubop B ckBaxuHy. [loabém
npHGopa Haj CTOJIOM POTOPA M CNYCK B YCTbe CKBAXUHbI MPOU3BOASAT
C MOMOUIbI0 KAPOTaXHOro NMOAbEMHHKA, NETOCTH (AKOpA), MMEIo-
uieiica Ha GypoBo#i, MM APYroro rpy3onoabLEMHOro MexaHu3Ma. ina
3axBaTa npuGopa NMPUMEHSIOT WITONOP, 3aKPEIUIEHHBI Ha BWJIKE,
KOTOPYIO BCTaBASIOT B Ma3bl KaGebHOr0O HAKOHEYHUKa;

- YCTaHaB/MBAaET Ha CYETYMKAX PETUCTPATOPA U MaHENH KOHTPOs
KapoTaXxa B NOALEMHMKE HyJEBbIE NTOKAa3aHHUA MYOHH C YYETOM pac-
CTOSIHUSA OT TOUKH OTCYETA MYOMH (cTOsA poTopa GypoBOif YCTaHOB-
KM, MAaHWaiGbl 3KCIUTyaTaUHOHHOM CKBaXHWHbI) A0 CKBAOXWHHOrO
npubopa.

6.3 IlpoBenenne reopm3nyecknx HecnenoBautii H paéor

6.3.1 MNMpoeeaeHne reopH3nuecKUX UCCIAEROBaHUI M paboT npe-
LyCMaTpHBaeT Toc/ieoBaTe/IbHOEe BLIMONHEHME onepaluii, obecne-
YUBAIOILMX MOMYyYeHHUE MEPBUYHDBIX JAaHHBIX 06 00beKTe UcCaenosa-
HMIi, KOTOpble MPUIOAHBI M/ PELEHUsl reoIOrMYeCcKUX, TeXHUYeC-
KHX M TEXHONIOTHYECKHX 3aa4 Ha KOJIHYECTBEHHOM M/MIM KaYeCTBEH-
HOM YPOBHSIX, M BKJIIOYaeT B cebs:

- BbIGOpP CKBAXWHHOTO NpuGopa UAn coctaBa KOMOMHUPOBaHHOI
cGopku npubGopos (Moayneir);

- TECTUPOBaHHME HA3EMHbBIX CpeACTB U NpUGOpOB;

- ¢opMHpOBaHHe OMMUCAHUA 00BEKTA MCCICAOBAHMIA;

- noneBbie KaNMGPOBKH CKBaXHHHbIX MPMGOPOB nepen uccaeno-
BaHHAMH;

- npoBeleHHe CMYCKOMOABbEMHBIX OMEpauuil A1 pPerucTpaumu
MepPBUYHbBIX AAHHDIX;

- FOneBbie KATMOPOBKH NMPHOGOPOB MOC/AE NMPOBEACHUS UCCNENO-
BaHMIA.

BuinonHeHue onepauuit pukcupyetcs ¢aitn-npoToKosIoM, KOTO-
pblit GOPMHUPYETCA PErUCTPATOPOM KOMITbIOTEPH3UPOBAHHON Kapo-
TaXHO# saGoparopuu Ge3 BMEILATENLCTBA ONEPATOPA W COAECPXKHT
JaHHble M0 TeKyllleMy KapoTaXy: HOMep CIyCKOMOALEMHON onepa-
UMM, HAUMEHOBaHNE U HOMepa npuGopoB U COOPKH, BpeMs Hauana
W 3aBEpLUEHNA KaXIO0ro 3amepa.

6.3.2 Bbi6op ckBaxuHHOro npubopa uam c6opku npuGopos (Mo-
Aynei) onpeaenserca:

- cosmectumoctbio Meronos TMC, UTCC, TI'N npu ux oaHo-
BPEMEHHOI1 peasiu3alimm;
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- KOHCTPYKTMBHBIMH BO3MOXHOCTAMM COEAMHEHHs Pa3TM4YHbIX
Mopnyneit B oqHo# c6opke;

- HanuuueM 3yMmnda, obecreynBaloOLIEro UCCAENOBaHHS 3alaH-
HOro MHTepBaJla CaMbIM BEPXHUM MoAyaeM B c6opke MpH mposeje-
uuu T’MC u UTCC;

- HalMuMeM 3ymnda u IIMHOM JiyGpuKaTopa NMpU NPOBEACHHH
MCCJIeNOBAHMM AeHCTBYIOLUX CKBAXHH,

- CKOPOCTAMM PETMCTPALMH JAHHBIX NPHOOpaMM OTAEAbHBIX Me-
TOMOB.

BONbLIMHCTBO MepevyHCcIeHHbIX OrPaHHYEHHI OYEBHIHO, MO3TO-
MY COCTaB cOOPOK ONpenenseTcsl COBMECTHO HEAPOMO/b30BaTEIEM U
reoPpHU3MYECKUM MPEANPUATHEM C YYETOM re0Noro-TeXHH4ECKHX Y-
JIOBMii B CKBaXMHaX PasMYHOro Ha3HaYeHMs M yKa3bIBaeTCsl Kapo-
TaXHOW MapTuu (OTpsidy) B Hapsii-3aKa3e Ha NMPOBeAEHUE MCCIENo-
BaHHUIi U pabor.

OuyepéaHOCTh H3MEPEHUIA, BBINOMHAEMbIX HECKOILKUMHM Npubo-
PaMM WK HX c6OPKaMH, 3aBUCHT OT KOHKPETHBIX CKBRXHHHBIX YCIIO-
BHIi W 3aJjay4, peliaeMbiX B HEOOCAXEHHbIX M OGCAXEHHDBIX CKBaXH-
Hax, ¥ OMpeaensieTCs: CaMOCTOATENbHO AN KaXA0#H TEXHONOTHH UC-
clefOBaHUIA.

6.3.3 TectupoBaHHe UMPPOBONO KApOTAXXHOTO PErUCTPaTopa, BCNo-
MOTaTeIbHOTO 000pYAOBaHHS KapOTaXHO# 1abopaTopuH, CKBaXUH-
HbIX MPUGOPOB U UX COOPOK MPOBOAAT C MOMOIUBIO MPOrpaMM-TeC-
ToB. OHO BKJIIOMaeT:

- TeCTMPOBaHHe CUCTEMHOrO 6/10Ka perncTpaTopa;

- TECTUpPOBaAaHHUE AATYUKOB I‘leﬁHHbl, MATrHHUTHbLIX METOK H HaTA-
XKEHHA,;

- HacTpoiiky u kanubposxy ALIT;

- MpOBepKYy paboTOCMOCOOHOCTH OTAENAbHBIX MPUOOPOB 1 MX COOPOK.

6.3.4 OnwucatenbHas vacTb (3aroJiOBOK) MCCAEAYEMOr0 OObEKTa
JOJIXHA coaepXaTthb caeayoulyio uHGopMmaumio (npunoxerue ).

- HaMMEHOBaHMsl HEAPOMOJb30BATENS M MPOH3BOANTENA PaGoT;

- [aTy npoBefeHMs U CBeicHMA 06 00beKTe UCCeOBAHUIA, BKIIO-
Yyasi HaMMEHOBaHHE MECTOPOXACHMs (TUIOLIAAM), HOMED M KaTero-
PHIO CKBaXWHbl, €€ alIbTUTYAY, MHTEpBajJl UCCAEAyeMbIX TMYOHH,
Ha3HaYeHUe MCCNenoBaHUt (MPOMEXYTOYHbIE, OKOHYaTe/bHbIE,
MPUBA30YHbIE);

- re0JIOrO-TeXHWYECKHE YCJIOBHA B CKBaXMHE — HOMWHAIbHbIN
JHUaMETP CKBAXHHbI M €€ 00111yI0 ryOHHY (PTyOHHY NPOMEXYTOYHO-
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TO WIH HCKYCCTBEHHOTr0 3a60s1), AMaMeTp U ryOUHY crycKa nocjen-
Heit 06cagHOi KONOHHBI, AHAaMETp U nonoxeHue 6awmaka HKT;

- THN JyGpHKaTOpa M YCTbeBOE AaBieHHe npu nposeacHuu ITH;

- THM U CBOMCTBA (MIOTHOCTDb, BA3KOCTb, BOAOOTAAYA, CTaTHYEC-
KO€ HanpAXeHHe CABHIa U MUHEPAIN3aUHA) XHAKOCTH, 3aMOMHSIIO-
el CKBaXUHY, NPUCYTCTBHE B XHMAKOCTH XMMPEAreHTOB U YTsXe-
JIUTeNe, UX THUNbI, pa3ra3upoBaHUe XHAKOCTH,

- THIBl © HOMEPA KapOTaXHbIX MOALEMHMKA U 1aGopaTopum (pe-
TUCTPaTOpa), CBeAEHHUS O reopu3nyeckom Kabene — ero TMne, LIu-
He, L€HAX KOHTPOJbHLIX U MocieaHe MarHUTHOH METOK;

- KOHCTPYKUHMH cOOpOK MpHOOPOB M CaMHUX NpHGOPOB, BKIIOYas
TUNBI U HOMepa COOPKU U NPHOOPOB;

- MCMOJib3yeMble MCTOYHUKH palHOAaKTHBHBIX M3NYYEeHUH U Mec-
Ta UX pa3MelleHHs B npedenax npubopa,

- MOJIOKEHHUA TOUYEK 3aNHCH OTAEAbHbIMH MOAYASIMU OTHOCHTE/ILHO
TOJIOBKH COOPKM M TOMKM Havaja OTcyéra rny6uH (cTon potopa,
MOBEPXHOCTH MIaHWaNW6b U T.1.);

- luar KBAHTOBaHHA U CKOPOCTDb 3aMUCH;

- (haMHANN BONXKHOCTHBIX ML, BbIMOMTHUBLWMKX UCCEAOBAHMA.

6.3.5 Monesble KaNMGPOBKM CKBAXUHHBIX MPUOOPOB Mepea Haya-
JIOM M nocJie NpOBEACHUS UCCAeA0BaHHI BLIMONHSIOT COMIACHO Tpe-
6oBanuaAM n. 6.1.4.

6.3.6 TMocnenoBaTenbHOCTb AEHCTBHI NPH NPOBEACHHH CIYCKOMOb-
€MHbBIX ONepaumit ¥ PerucTpauMM NMEPBUYHBIX JAHHBIX AOJKHA obec-
neyuTb 6e30nacHbil CNYCK U NOAbEM NPUOGOPOB M HX COOPOK B CKBa-
XHMHE W MpoBeAcHUEe U3MEPEHUil BO BpeMs NMOAbEMA, €C/IU TEXHOMO-
rust paGoThi C JAHHBIM CKBAXXMHHLIM NMPUGOPOM HJIM TEXHONMOTHA pe-
LICHHUA KOHKPETHOM 3aa4y He MPeAyCMaTPUBAeT APYTUX BapMAHTOB.

6.3.6.1 Cnyck npuGopoB MpOM3BOMAT NOA AEHCTBHEM MpPHBOAA
JIeGENKH KapOTaXHOro MOABEMHHKA, Macchl Kabenas M mpubopa co
ckopocTblo He 6onee 8000 M/4. Cnyck c60pPOK BEAYT CO CKOPOCTbIO
He Gonee 5000 mM/u.

PerynanpoBaHne CKOPOCTH CMYCKa OCYILECTBASIOT TOPMO30M Ga-
pabaHa ne6Eaky UAH NPOrpaMMHO, €ci paGoThbl BLIMOAHAIOT C UC-
NoJAb30BaHHEM KapOTaXHOro MOABEMHHMKA C TMAPO- WM 3NEKTPO-
npueoaoM. Ipu cnycke He AOMYyCKaeTcs pe3Koe TOpMOXeHHe Gapa-
6aHa ne6éaxu Bo U30eXaHME COCKAKHBAHMA C HErO BUTKOB Kabens.
He pekoMmeHnoyeTcs NpOBOAKTD CIYCK NMPH BbIK/IIOYEHHOM JABUratene
NOABEMHHUKA.
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6.3.6.2 [IsnxeHue NpuGOPOB Ha CNyCKe KOHTPOIMUPYIOT MO HaTs-
XEeHHI0 (MPOBMCAHMIO) Kabens, AaTYMKY HATAXEHHUS U MO M3MEHe-
HUIO Ha 3KpaHe MOHMTOpa 3HAYEHUIl BEIMYUH, U3MEPSEMbIX NpUGO-
pamu. Jlonyckaercs BbINMOAHATD BO BpeMs CIyCKa onepaumMy KOHTpO-
N peXHUMOB paboTbl CKBAXHHHbIX MPHOGOPOB, NMPOBOAMTb KOHT-
pO/bHbIE 3aNTUCH MPOTUB ONOPHbLIX TOPH3OHTOB U T.M.

6.3.6.3 [Tpu 3aTpyaHEHHOM CIycKe CKBAOXHHHbBIX MpUGOpoB, 06yc-
JIOBNIEHHOM BSI3KO# NMPOMbIBOYHOM XHAKOCTbIO, HAJIMYHEM B CKBa-
XHHE CAIbHUKOB H YCTYNOB, JOMYCKAETCs YBENHYEHHE MACChl NPH-
GOpOB 3a CYET 3aKperJisieMbiX CHU3Y CrielMaibHbIX rpy3oB. [Ipn Ha-
JJMMUU B CKBaXHHE YCTynoB uenecooﬁpa:mo YBECIMUYECHUEC NNUHDI
rpysa.

B 0c060 CoxHbIX cy4asx, NO COTNACOBaHHIO C HEAPOTONb30Ba-
TesieM, NPUGOPbI CNYCKAIOT B UCC/ICAYEMbIH HHTEPBa Yepe3 Gypuib-
Hble TPYObl cO cKopocTbio He Gonee 2000 M/4 npu ycnosuu, 4To
BHYTPEHHH#t AMaMeTp TPYO A0/IKEH ObiTh GO/blile BHELIHETO JHAMET-
pa npuGopoB He MeHee uyeM Ha 10 MM.

6.3.6.4 3a 50 M 00 326051 CKBaXHHbI CKOPOCTb CIyCKa MpHGOpoB
Heo6X0nMMO yMeHbWHTL A0 350 M/u ¥ 3ameiicTBOBaTH NPUBOA Jie-
6&axu.

IMepenyck kaGens B CKBaXHHY He ROMXEH npesbiwath 2-5 M. Bo
u3bexaHue npuxBaTa NpuGopa WK 3aNUNaHUs reoPU3U4ECKoro Ka-
Gens crosiHka npuGOpOB Ha 3a60€ He AOMXHA NPeBbIlIATh 5 MUHYT.
WHoe 3HaueHHe AOMYCTUMOrO BpEMEHH CTOSIHKH ONpeensieTcs Tex-
HHYECKHM COCTOSIHHEM CTBOJIa CKBOXHMHb! M 326/1aroBpeMEHHO yCTa-
HAB/IMBAETCA COIVIalIEHHEM MeXAy reopU3M4ECKHM MpeanpuaTHeM
1 HeIpOonoJib30BaTeNEM.

JnuTenbHOCTb TEXHONOTMYECKHX OCTAHOBOK NMpHOOpOB ia npo-
BelleHUsI HUCC/ieIOBaHHUH (Hanmpumep, A or6opa npo6 IMIACTOBbIX
¢bnionnoB niau 06pasLOB NMOPO) YCTAHABAUBAIOT COIMIALIEHUEM MEXAY
reou3uuECKUM NMPEANPUATHEM U Heaponoab3oBarteneM. lnurensHas
CTOSAIHKA MOXET MpeayCMaTpuBaTh TpeGoBaHHE “pacXaXXMBAHUA™ Ka-
Gens B mpeaenax HECKONIbKHUX METPOB.

6.3.6.5 lMoabém npu6oOpOB B MCCAEAYEMOM HHTEPBAJIE BEAYT CO
CKOpOCTbIO, He MPEBbILIAIOLIEH MAKCHMAIBLHO JOMYCTUMYIO XOTA Obl
11 OIHOTO M3 Moaysielt c6opkH. ITpn NMPOXOXAEHWH CYXXEHHIM B CTBOJE
cKBaXxuHb! (6aiimak o6canHoit konoHHbl win HKT, canbHuku, Ton-
CTble 1UaMOBble KOPKH) ¥ 32 S0 M A0 YCTbAl CKBaXHHbI CKOPOCTDb
nogbéMa NpUGOPOB YMEHBILAIOT A0 250 M/4.
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6.3.6.6 Toavém nMpuGOpoB ¥ X cOOPOK 3a NpeaenaMu Uccieaye-
MBIX UHTEPBAJIOB BEAYT CO CKOPOCTbIO He Gonee 6000 M/u.

6.3.6.7 Bo Bpema noapéMa MpuGOPOB BeAYT HENMpPEPbIBHbIA KOHT-
PoAb 3a HaTsDKeHHEM Kabena. [Tpu yBeMYeHMM HATSDKEHHUS IO 3Hade-
HHf, KOTOPOE COCTaB/SET NOJOBUHY OT pa3spblBHOTO YCWINA Kabens,
noabéM npubopa (c60pKu) npuocTaHaBAKBalOT. PaGoThl Mpoaonxa-
10T Odajiee, PyKOBOACTBYACb TPeGOBaHUAMM, MPENBbABASEMbIMU TS
MpeOTBPaILEHHA ¥ JUKBUIALMK OCIOXHEHHH H aBapuil B CKBaXH-
He (cM. pa3zen 28).

6.3.6.8 B npouecce MOATOTOBUTENbHBIX PabOT W CMYCKOMOABEM-
HBIX onepauuit GopMUPYIOT paGoune daiiibl, coaepXaluue 3arono-
BOK, Pe3y/bTaThl MEPUOAHYECKO U MONEBO KaTuGpOBOK, NEepBHY-
Hble JaHHbIE U3MEPEHU MUIA CIeAYIOWINX 3alIUCeii:

- OCHOBHO# — B NnpeaeNax UccaeayeMoro MHTepBaa U obs3aresn-
HOIO MEPeKPLITHA € NMpPeAbIAYWUM HHTEPBAIOM M3MEPEHUH MIHHOI
He MeHee 50 M;

- MOBTOPHOI — WIHHOI 50 M B MHTepBaJie HauGonbLieii aAndde-
peHLMaUUK NoKasaHuit. B npegenax uHTepBaja NOBTOPHOM 3anMUCH
JODKHO HAXOAUTbCS HE MEHee JIByX MarHMUTHBIX METOK ryouH. s
MHTEPBANOB MCC/IENOBAHMIT MPOTAXEHHOCTbIO MeHee 100 M moBTOp-
HoOe U3MepeHHe MPOBOAAT NO BCeil UIHHE HHTEPBana;

- KOHTPONbHO#M — WIHHOM 50 M B HHTEpBa/ax, MO3BOSIOLMX OLE-
HHMTb KayeCTBO BbIMOJHEHHbIX UCCieioBaHUH. TaKHMH UHTEpBATaMU
ABMAIOTCS, HANPUMEP, ANsl SNEKTPHYECKUX U AMEKTPOMarHMTHbLIX Me-
TOIOB — BXOJ B 06CaAHYIO KOJIOHHY, UI aKYCTHYECKHX — HE3aLlEeMEH-
THPOBaHHbIN Y4aCTOK 06CaaHOM KOJIOHHI U T.N. B npeaenax 3toro uH-
TepBaa AO/HKHO HAXOAMUTLCA He MEHEE IBYX MarHMTHbIX METOK [yOMH.

6.3.6.9 IuckpeTHOCTb pErMcTpaLMy AaHHBIX MO MyGuHe 11 06-
LUMX ¥ AeTaNbHLIX HCCNEAOBaHMIT ZoJIXKHa cocTaBasTb 0,2 M. Hccne-
noBaHusa mukpomerogamu — MK, BMK, MUKpOKaBEepHOMETpHH H
HAK/IOHOMETPHH, — A TAKXKE UCCNAECAOBAHUA CKBAXHH, HAXOAALWMNXCA
B 3KCIUTyaTallMM, ¥ CrieHaibHbie UCCNEAOBAHUA B OTKPHITOM CTBOJIE
BBIMOAHAIOT € AUCKpeTHOCTbIO 0,1 M/mwiu 0,05 m.

6.3.6.10 [ar auckpetnsauunu ALIIT BbIGMpaloT TakuM oGpasom,
4ToObl MAaKCHMAIbHO AOMYCTUMbIE MOrPEWIHOCTH NpeoGpa3oBaHUA
CUTHaJIOB He npeBbiltany 0,2 OT COOTBETCTBYIOLMX NpeaeaioB AOMycC-
KaeMbIX OCHOBHbIX MOrpeLHocTei u3MepeHUit. Pasmep wwiara 3anoxeH
B MporpaMMHOM obecrnieueHnu ungposoro npubopa win ALIIT peruc-
TpaTopa npu oundpoBKe aHAIOrOBbIX CHTHAJIOB HA MOBEPXHOCTH.
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6.4. IlepBruHoe peJAKTHPOBAHHE B KOHTPOJb JAHHBIX

6.4.1 TlepBuuHOEe peNaKTHPOBAHME AAHHBIX BbIMOMHAIOT HEMO-
CPeACTBEHHO Ha cKBaxHHe. OHO BK/IIOYaeT:

- YBAI3KY 3MEKTPOHHbIX U MarHUTHBIX METOK B paGoumx ¢aitnax
OHO# CNYCKOMOABEMHOMN OMNepaLiu;

- YBSI3KY MO T1y6MHaM JaHHbIX, 3aperMCTPUPOBAHHBIX NMPYU pas-
HBIX CITyCKO-TIOOAbEMAX;

- COBMELLUEHHE TOHEK 3allMCH pa3Hbix NpuUbopoB (Modysiei) no
riy6uHe;

- MPUIaHHE KPHMBLIM MAacLUTAGOB, BbIPAXEHHBIX B (PM3MUYECKHX
eAMHHULAX;

- dopMupoBaHHe I KaXAOro Meroda eanHoro ¢aitna Heapo-
nosb3oBatesis (HECKONbKUX (haityioB, KOTMYECTBO KOTOPBIX COOTBET-
CTBYET KOJMYECTBY METOAOB, BLIMONHAEMbIX COOpKO#t NpnGOPOB).

6.4.2 Ecnn Mexay AByMst COCElHHMM MAarHUTHbIMH METKaMH KO-
JIUYECTBO 3JIEKTPOHHbIX METOK FMIYGMHbI, 3aperMCTPHPOBAHHBIX C
waroM | cm, Gonblie WIM MeHbLIE PaCYETHOIO KOJMYECTBA METOK,
TO PaCCTOSHHE MEXAY /MEKTPOHHbBIMU METKaMH yMeHbLuaeTcs (yBe-
JINYUBAETCA) MPONOPLUOHANIBHO OTHOLLEHHIO KOMHYecTB bakTHyec-
KH M3MEPEHHbBIX U PaCYETHBIX METOK.

6.4.3. ®aiin Heapononb3osaTens GopMUPYIOT U3 pabounx (aiinos.
OH JO/MXEH ConepXaTh: 3aroJioBOK C JAHHbIMHM, NEPEYUCHEHHbLIMU B
n. 6.3.4, BKIIOYAsA CXEMATHYECKHE PHCYHKH KOHCTPYKLMU CKBAXHHDI
u npu6opa uau c60pKH npuGopos (npunoxexue I1); OCHOBHYIO,
TIOBTOPHYIO H KOHTPOJIbHYIO 3alTMCH — KapOTaXXHbl€ AaHHbIE C 3a-
[aHHBIM LIArOM AUCKPETHOCTH MO NyOMHe; KanMOGpOBOYHbIE NaH-
Hbie JO M TOC/NE MPOBEACHUA MCCIENOBAaHMIl M AaHHble NOCAeAHe
nepHoAMYECKOi KaIMOpoBKH B TaGinuHoli dopme.

6.4.4 @aitn Heapononb3oBatens GhopMupyioT B ¢popmarte LIS.

6.4.5 Ecny npy nepBUYHOM peJaKTHPOBAHUHK GyAYT YCTAaHOB/IEHbI
c60M M HEIOCTaTKH PErMCTpalLMM, CHMXAIOLUIME KauyeCTBO MepBUY-
HBIX JaHHBIX KaKOro-n1u60o MeToaa, To UCCICOBaHUS 3THM METOAOM
BbINOJIHAIOT NOBTOPHO.

6.5. INonyyenne TBEPNOI KOMMH HA CKBAXKHHE

6.5.1 ConepxaHue TBEpAOI KOMUH MEPBUYHBIX JAHHBIX AOKHO
MOMHOCTbIO OTPaXaThb ¢aitn Heapononb3oBares (n. 6.3.4 u n. 6.4.3).

6.5.2 ina oGecnieyeHUA eanHbIX GOPMATOB NpeACTaBIeHHs AaH-
HbIX KapPOTaXHble KPUBLIE BbIBOAAT HA 9KpPaH MOHUTOPA, PYJIIOHHYIO
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Bymary LUMPUHOA 22 CM UAM Ha CTaHAAPTHbIe NUCTbI NMcYeli Gymarn
(hopmata A4 B Tpekax, PEKOMEHA0BaHHbIX MeXAyHapoAHbIM CTaH-
faptom APl (cm. Hanpumep, Schlumberger Cyber Service Unit*
Wellsite Products, Calibration Guide and Mnemonics. CP32. 1989).
Pa3mepbl 1 pacrofioXeHne TPeKoB MokasaHbl Ha pUcyHke 1

6.6 Mpuémka mMaTepuanoB KOHTPOJIbHO-UHTEPNPETALUOHON CNyX60ii

6.6.1 PesynbTaThbl reouU3nyecKMX MCCNeAoBaHUIA MOAEXaT BTO-
PWUYHOMY KOHTPO/1K0, OCHOBHbIMU Lie/IAMWA KOTOPOro ABMAKTCA OLEHKa
MOJIHOTbI BbINO/MTHEHUA 3aA9BNEHHOI0 KOMMIEKCa I/ICCﬂe,ClOBaHVIVI N BO3-

Vmsi Tpeka LLinpuHa Tpeka,
T1 25
TD 0,75
T2 2,5
T3 25
T23 5,0
TiL 1,25
TiR 1.25
T2L 1,25
T2R 1,25
T3L 1,25
T3R 1,25

PucyHok 1 HammeHOoBaHUA, pasmepbl U pacnofioXeHne TPekos B

thopmaTe APl a5 BbiBOAa NepBMUHBLIX KpuBbIX TC Ha TBEpAble
HocuTenu
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MOXHOCTH MCMONb30BAaHUA Pe3y/IbTATOB M3MEPEHUH I KaYeCTBEH-
HO#M M KOJIMYECTBEHHOM MHTepnpeTaun. BTopH4HbIi KOHTPONb Ka-
4eCTBa OCYIUECTBISIOT MPH NPHEMKE MHTEPNPETALUMOHHOM CNyX6oit
reo(pU3HYECKOrO MpPEAnPUATHSA NMEPBHYHBIX MATEPUAIOB OT KapoTax-
HbIX flapTHit (oTpanoB). PeraMeHT caaun/NpUEMKH OTYETHBIX MaTe-
pHanoB (CPOKM, UCMIONHUTENN) OTIPEACACTCS MPEANpPUATHEM.

OKOHYaTEeNLHBI KOHTPOAbL KAaYeCTBa MaTEPHANIOB OCYWIECTBASIOT
BO BpeMsI HX KOMIUIEKCHOM reolornyecKoi nHtTepnperauuu. Pesynb-
TaThl 3TOT0 KOHTPOJIS HE CKa3blBAlOTCA Ha OLUEHKE pabGoThbi mapTuu
(oTpsina), BbIAAHHOH WHTEPNPETALMOHHONM CnyX060i NMpH mMpuEMKe
MaTepHanos.

6.6.2 OTYéTHBLIMH MaTepuanaMu, MOMIEXAIUMMH Caaye/NpUéM-
Ke, ABASIOTCA:

- Hapsa-3aKa3 Ha npopefeHHe reodH3UYECKNUX UCCAENOBAHNI U
paboT B CKBaXHHe;

- aKT O TOTOBHOCTH CKBaXXHHb! K nposeneHuio TUC (npunoxe-
Hua B win IN);

- aKT O BbIMONHEHHWH reoPH3NYECKHX UCCIIEAOBaHHIT U paboT B
CKBaXXHHe, GopMa U coepxkaHue KOTOPOro COFacOBaHbl MEXAY reo-
du3nyeckuM npeanpUATHEM U HEAPONOAb30OBaTENEM;

- (aitn-npoToKon BHIMOAHEHHBIX UCCIIEAOBAHMI;

- paboune daitnbi;

- daiinbl Heaponoab3OBaTEN

- TBEpAbIE KOMUM MAaTEPHANIOB, €CJTM OHW NepeaaBaIMCh NPeACcTa-
BUTEJII0 HEAPONOAb30BaTeNA Ha CKBAXHUHE.

6.6.3 KputepusaMu KOHTPOASA CIYXaT:

6.6.3.1 MonHoTa M 06BEMBI BBINONHEHHA UCCAEAOBaAHUIT M PaGoT,
3afBJIEHHbIX B HapsA-3aka3e. [IpM HECOOTBETCTBUHM 3asBJIEHHOTO H
BbITOJTHEHHOTO KOMIUIEKCA METOAOB WIM WHTEPBaia UCCIEN0BaHHil
YKa3bIBalOTCA MPUYHHBI HEBLIMOAHEHUS (NMEPEBLIMONHEHHS) 3aKa3a.

OKoOHYaTeMbHbIH BBIBOA O BbIMOAHEHUH 3aABACHHOTO KOMIIEK-
Ca UCCNeNOBaHMIi AENAIOT MOC/IEe 3aBEPLICHUS KOHTPO/IS KauecTBa: Mc-
CNeAOBAHMA CUUTAIOTCA BbINOAHEHHBIMU B HHTEPBase IyGHH, B KO-
TOPbIX NMOJY4EHbl MATEPHAIIbI XOPOLLETO M YAOBAETBOPHTENBLHOTO Ka-
4eCTBa.

6.6.3.2 Hanuune B daitnax Heapononb3osarenss HHGOPMALMOH-
HBIX CBeJeHUM, HEOOXOAMMBIX AN HOKYMEHTHDOBAHUS M KOJMHYE-
CTBEHHO# HHTEPIpeTaUnH 3aPErHCTPUPOBAHHBIX LMPPOBLIX AAHHBIX
(cM. 1. 6.3.4). OtcyrcTBHe B daitnax KaKux-10 HHGOPMAUHOHHDIX CBE-~
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AEHMI1 BOCMOJHACT HHTepNpeTalMOHHass ciayx6a reodpu3nyeckoro
NpeanpUATHA.

6.6.3.3 J10CTOBEPHOCTb BbIMONHEHHBIX HCC/IEIOBAaHUI KOHTPOJIH-
pyetcs cobnloneHHeM CaeaylolMX TpeGoBaHuii:

- HaJIWYHMEM H BOCNPOU3BOAMMOCTLIO PE3yNLTAaTOB MEpHOAUYEC-
KOH M MmoJieBOH KaNMOGPOBOK ISl KaXIOro MeTola MCCAeaoBaHUi U
pabor;

- TOCTOSIHCTBOM M COOTBETCTBMEM LLara AUCKPETU3ALMH MO IIy-
6MHE yKa3aHHOMY B Hapsia-3aKase;

- COOTBETCTBMEM MacluTaba undpoBoil perucTpauuu LEeHe Maad-
wwero pa3psasa uMdpoBoro Koaa B €AMHULIAX H3MEPAEMOrO NapaMeTpa;

- COXpaHEHHeM MO BCEMY MHTepBaly UCC/IeAOBaHHUil 3amaHHOM
CKOPOCTH U3MEpPEHHIA;

- HaIMYUEM NEPEKPbITUSA C MpeablAyLIUM UHTEPBAIOM MCCNEAo-
BaHUM, MOBTOPHOM M KOHTPONbHOI 3anMCei, BBHIMOJHEHHBIX B WH-
TepBaiax rMyGUH NMPOTSHKEHHOCTHIO HE MeHee 50 M U comepXXalmX He
MEHEe ABYX MarHWTHbBIX METOK IIyOMH B 3THX MHTepBanax. Bocnpous-
BOAMMOCTb JaHHbIX B HUHTEPBA/IaX MEPEKPLITHSA, MOBTOPHBIX U KOHT-
PO/MbHBIX M3MEPEHHIt AOMXHA HAXOAMTBLCA B MpeAenax, yKasaHHbIX
IS Kaxaoro Metoda (npu6opa) B 3KCIUIyaTaUMOHHOM JOKYMEHTa-
UMK MM B HacToAwem PII;

- pacxoXxaeHHeM rMyOGHH B MHTEpPBAJIaX NEPEKpPbITHA B MpEAenax,
He NpeBb{LIAIOLMX YKA3aHHbIX B TabnuLe 2;

- HaNMYMEM MarHUTHBIX METOK MIyOMH, MaKCHMaJbHOE PaccTos-
HHE MeXay KOTOPBIMM He HOMKHO mpeBblliaTh 20 M; KOJIH4ECTBO
3MIEKTPOHHBIX METOK MIYOMH MEXIy MarHUTHbIMH METKaMy AOJDKHO
OTAMYATLCS OT HOMMHANbHBIX 3Ha4YeHHit He Gonee yeM Ha 1 %,

- BbIMOJIHEHHEM YACTHBIX KPUTEPHEB, YCTAHOBICHHbIX AJ1s1 60b-
WMHCTBA reoU3nYEeCKMX METOAOB, HAMPUMEP: PaBEHCTBO NMOKa3a-
HUM rpagueHT- W MOTEHLHAI-30HAAa MMUKPOKapOTaxa NpOTUB [y-
60KHMX KaBEepH yne/ibHOMY CONPOTHUBICHMIO MPOMBIBOYHOM XHAKO-
CTH; COBNajeHue pe3ynbTaToB pasHorIyOuHHbIX 30HA0B UK nocne

Ta6auua 2 — JlonycTHMbie pacxoXaeHUs MyOHH B MHTepBajiax
nepeKpbITHS

nyGuHa nccnegosanng, kM| 0,5 1 | 2 31 4 5 6 >6

Pacxoxaenue, M 05| 1 LS| 21251 3 4 5
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HcnpasieHHst 32 CKHH-3(deKT B HEempoHMLaeMbIX TuIacTax 60bLUO#
TOJLHHDbI U Ip.;

- cobmoaeHueM AONMOMHUTENbHBIX TpeOGOBaHHi, YCTAHOBAEHHbIX
reopH3nYeCKUM TIpeANpPUATHEM W HEAPOTIONbL3OBATENIEM C YYETOM
creundHKH reonoro-TeXHUYECKHX YCIOBHIi paifoHa paboT.

6.6.3.4 Haanune B ¢aiin-npotokone BbIMOAHEHHbIX paboT 3anu-
Cei Bcex onepauuii, npeayCMOTPEHHbIX VTS NPOBEACHHS UCCIEA0Ba-
HMi paHHO# cGopkoit (MpuGopoM), COOTBETCTBUE OUEPEAHOCTH Bbi-
NOJIHEHHDIX OfepaLuit 3afaHHOM.

6.6.4 KauecTBo M3MepeHHil XapaKTepH3yeTCsl Tpemsi OLIEHKaMH:
«XOpOMIO», «YROBAETBOPUTENbHO», «OpaK».

6.6.4.1 Xopoiuee KauecTBO — pe3ybTaThl U3MEPEHHI NOTHOCTbIO
COOTBETCTBYIOT TpeGoBaHUAM Hactosiuiero PII.

6.6.4.2 Y10BNEeTBOPUTENBHOE KAYECTBO — Pe3y/bTaThi H3MEPEHH
He BLIXOAAT 33 NMpefe/bl MOTPEUIHOCTE#H, AOMYCTUMBIX AN KAXKIOTO
METofa, HO AaHHbie 3anucaHb ¢ aedexramu. K gedekram oTHocaT:

- orcyrcrBue a0 20 % MeToK rayGuH;

- OTCYTCTBHE B 3ar0/I0BKE HEKOTOPBIX M3 YKa3aHHbIX B 1. 6.3.4 cBe-
JeHUi,;

- OTCYTCTBHME MOBTODHbIX HJIW KOHTPOJbHLIX 3aMMce#t, eCnu No-
FPELLHOCTb U3MEPEHNIt MOXET ObiTh OLEHEHa MHbIM MYyTEM (MO co-
BIMAJCHHIO 3aPErHCTPHPOBAHHBIX AAHHLIX B UHTEpBAIE MEPEKPLITHSA
C MpeabiayLUM U3MEPEHUEM, MO M3BECTHBIM 3HAUYEHHAM MapaMerT-
POB Ha OTAENbHBIX AUTONOTUUYECKU BbIACPXKAHHBIX YUACTKAX pa3pesa);

- OTCYTCTBME OHOI U3 KAMTMGPOBOK, BbIMOJHEHHbIX A0 H/H flOC-
Jie cCnefoBaHHi;

- HeGosnblINe pa3pbiBbl B MACCHBE AaHHBIX, BbI3BaHHbIE 3aTSXKKa-
MU c60pku (mpubGopa), ecnu OHU He NMPEeNnATCTBYIOT BbiAaye 3aKIio-
YEHUS;

- MPOYME HEAOCTATKH W YIYILEHHSA, HE UCKIOYAIOWMUE BO3MOX-
HOCTH MCMONb30BAHMA KPUBbIX A PEWICHHS 3a/a4, MOCTABAEHHbBIX
nepen AaHHbIM BUAOM UCCEAOBAHMSA.

6.6.4.3 Bpak — naHHble 3aMHCaHbl C MOTPEIIHOCTAMH, NPEBbILLIA-
I0IMMH AONYCTUMbIE A1l JAHHOTO METOAA, WU C YMYILEHUSAMH H
MOMEXaMH, KOTOpbie Heb35 UCTIPAaBUTb NpH 00paboTkKe, B pe3y/nbTa-
Te Yero MaTepuan He MOXeT ObiTb HCIIONL30BaH Ui PELIEHHUS 33y,
MOCTaBAECHHBIX Nepell JAHHbIM METOAOM.

6.6.4.4 Matepuanbl C OLIEHKO# «XOpOLIO» JOIMYCKAOTCA K Adb-
Heifwei 06paboTKe 32 MOANMCHIO HHTEPNPETATOPA; C OLEHKOM «YIOB-
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JIETBOPHTEJIbHO» — 32 NMOANUCHIO HaYaIbHUKAa KOHTPOJbHO-UHTEP-
MpEeTaLUOHHOM CyXObl.

BpakoBaHHble MaTepHalibl K 00paboTKe He AOMYyCKaloTCS.

I'paduueckue Matepuanbl BCeX BUAOB UCCENOBAaHUI BbIJAIOTCS
HEAPOIMOJb30BaTeNIO TOALKO 32 MOAMUCHIO IMTABHOrO (CTapluero) reo-
Jiora reopu3HUECKOro NpeaAnpUATHS.

6.6.5 [IoKyMeHTaLMIO pe3y/IbTaTOB HCC/eN0BaHKi GOPMHPYIOT NOCse
KOHTpOJISl Ka4€CTBa ¥ HHTEPTIPETALHH IEPBUYHbIX AaHHBIX. OHa noaxXHa
cogepxaTb HHGOPMALIMIO, NOAIEXKALIYIO OCTOSHHOMY XPaHEHUIO:

- paGoune daitnbl, comepxawue BClo MHbOpPMaLMIO, MONYyYEH-
HYIO NIPH UCCIEAOBAaHMAX B CKBaXHHE;

- daitnbl HeaponoNbL30BaTeIA A1 KAXKIAOTO re0pU3MIECKOro Me-
TOHa, coAepXaliue BClo Heobxoaumylo MHGOpMaLIMIO M NpeaHas-
HauyeHHbIE AN MOCAEeNYIOLIero pelieHUsI TeONIOTHYECKHX U TEXHM-
4YecKHX 3ajay;

- ¢aiin ¢ pe3ynbTaTaMH KOHTPOJIsSi KAYECTBA NEPBHUYHBIX AAHHDIX;

- 3aKMIOYEHME MO pe3yjbTaTaM MHTEpNpeTaluH, CONPOBOXAAIO-
uieecst TabnuuaMu 06paboTKu NepBUYHbBIX AAHHBIX;

- TBEpAbIE KOMWUU MAaTEPHANIOB.

6.7 ApxuBaums NePBHYHLIX MATEPHAJIOB

6.7.1 Apxuauuio nepBuuHbIX MaTepuanos T’MC Beayr ¢ uenvio
MIOCTOAHHOIO XpaHeHus nepBuyHoOl uHdopMauuu o Heapax u obec-
neyeHHs: BO3MOXHOCTH e€ mocenyouei nepeo6paboTku ¢ UCNOb-
30BaHHEM HOBbBIX METOAHYECKMX H MPOrpaMMHBIX CPEACTB M M3BJE-
YeHHUs AOMOMHUTE/NbHOM, paHee He MONyYeHHOH UHPOpMaLIUH.

6.7.2 OcHOBHble TPeGOBaHHUSA K apXMBaLMH: MOIHOTAa apXHBUpYe-
MbIX MaTepHaloB, UCKNIOYEHUE YTpaThl MaTepUalioB H HECAHKUHO-
HHPOBaHHOIO AOCTYMNA K HUM.

6.7.3 ®opma xpaHeHua nidopmaun — ¢aiabt U TBEPAbIE KOTTUU
B ABYX 3K3eMIUIAPaX, pa3MeLLEHHBIE Ha pas3HbIX HocuTeasx. OoHa U3
TBEPABIX KOMHIA A0/KHa GbITb BLITIONHEHA HA HEMEPEe3anMCLIBAEMOM
Hocutene (Hanpumep, CD).

6.7.4 ApxuBauum momiexar paboyue ainbl, B TOM YUC/IE U Te
nepBHYHblE, JAHHbIE MO KOTOPHIM NMpH3HaHbI OpakOBaHHBIMU, (aii-
Jibl HEAIPONOJIb30BATENS VI BCEX BbIMOMHEHHBIX M MPU3HAHHBIX KOH-
JVLUMOHHBIMM U3MEPEHUIt, 3aKMIOUYEHHE C Pe3yAbTaTaMM FeosioT-
4eCKOW MHTEpNpeTaLuH, Apyrue NaHHble, MoJyyeHHble B Mpouecce
OYpeHHs M 3KCIUyaTallMH CKBAXHHDI.
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6.7.5 ®Daitn Heapomoab30BaTENA HOMXKEH COAEPXATb CBEAEHMA,
nepevyMcieHHble BN. 6.3.4 un. 6.4.3:

- MOAHbIE U COKpPALEHHbIE HAUMEHOBAHHA HEAPOTIONB30BaTENA H
FIPOM3BOAUTENSA MCCIeNOBaHHit U pa6or;

- JaTy NpoBeHeHHUS U AaHHble 00 06beKTe HCCAEAOBAHUIA — MeC-
TOPOXAEHHE, HOMEP CKBaXHWHbI, €€ Ha3HaYeHME, ANbTHTYAY, MH-
TepBaJl U HaA3HAYEHHUE HCCICAOBAHMIA;

- Ireo/Ioro-TeXHHYECKHE YCNIOBUA H3MEPEHMIT — AMaMETP CKBaXH-
Hbl, JaBIEHHE W TeMIiepaTypa Ha 3a6oe, CBOWCTBa NMPOMBIBOYHOM
XHUIKOCTH;

- THObI U HOMEPA PETHCTPaTOpa, CKBAXHHHbIX MPUOOPOB H UX
c60opoK;

- AMHB! U3MEPHUTENbHBIX 30HAOB M TOYKH 3aMHCH;

- s npuGOpOB palMOaKTHBHOPO KapoTaXa — TUM M MOLWLHOCTb
MCTOYHMKA HOHM3UPYIOLIETO M3TyYeHMUs;

- BbIMOJHEHHble KaTUGPOBKHY;

- MepBUYHbIE JaHHbIe OCHOBHOTO, KOHTPO/NLHOTO W MOBTOPHOTO
H3MEPEHHH;

- OLEHKY Ka4ecTBa NEPBUYHbLIX AAHHBIX.

6.7.6 ®opMar apxuBHbIX JaHHBIX — LIS.

6.7.7 OcHOBHble Tpe6OBaHWA K OpraHU3aLMM apXUBALUH:

- pa3Hble 3K3eMIUIAPbl HOKHBI XPAHHTLCS B PasHbIX MECTax Ui
HCKJIIOYEHHS HEBOCTIONIHUMO# noTepH NnpH ¢Gopc-MaxopHbIX 06¢cTO-
AITeNbCTBaxX (MOXap, Kpaxa, CTUXuitHoe Geacraue);

- NpH XpaHEeHHH HEOTPeAAKTHPOBAHHBIX paGouux ¢ainoB B He-
CTaHAApTHLIX (opMaTax AO/KHbLI aPXHBHPOBATLCA TaKXe Mpo-
rpaMMHble CPEACTBA, MO3BOJAIOLHE OCYLIECTBUTh MEPEBOA NaH-
HbiX B popmar LIS wan apyrue o6luenpuHsATHIE MeXAYHapOAHbie
cdopmarsi.

7 TEXHOJIOTHA U3YYEHHWA FEOJIOTHYECKHUX
PA3PE30B CKBAXWH

Teodpusnyeckue HccneaoBaHUA pa3pe3oB HEPTAHBIX U Ta30BBIX
CKBaXHH BCEX KaTeropnii (xkapoTax) noapasaensiior:

- Ha o0OLKe, MaTepHabi KOTOPLIX NpeaHa3sHaYeHbl 11 pacyieHe-
HM$ pa3GypeHHbIX pa3pe3oB, BbIACAEHUA B HUX OCHOBHbIX TMTO/IOTO-
cTpaTurpadpuyecKux KOMMAEKCOB NOpPoA, NEPCNIEKTHBHLIX U NPOAYK-
TUBHDIX OT/IOXEHUIA;
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- AeTalbHble, KOTOPbIE BLIMOJHAIOT B MPOAYKTUBHBIX U MEpPCNeK-
THBHBIX Ha HETb U ra3 HHTEpPBanax C UEIbIO ONpeAeNCHHS KOJInye-
CTBEHHBIX XapaKTEPHUCTHK IIACTOB.

TeoNnornyeckylo HHTepnpeTauMio JaHHbIX OOWMX M AETaNbHbIX
HCCIeROBaHU# BBIMOMHAIOT HENOCPEACTBEHHO MO 3aBEPLIEHUH CKBa-
XHHHBbIX paboT (onepaTHBHAsA UHTEPNpPETaLMA) M HA Tane NoAcYETa
3anacoB He)T M rasa (CBOAHAsA MHTEPMNpeETaLUs), UCNONL3YS A
atoro netpodusnyeckoe obecrneyeHne B pa3HoOil CTaiUH FOTOBHOCTH.

TexHonornyeckas cxema NPOBEAECHHUS MCCAECAOBAHUMN, BKIIOYAIO-
11as TECTHPOBAHHE M KAJIMOPOBKY CKBaXXWHHBIX NPHOOPOB U HaseM-
HBIX CPEACTB, PErHCTPALIMIO N KOHTPOJIb Ka4eCcTBa NEPBUYHBIX UMP-
POBbIX AaHHbIX, PopMHUpOBaHUE paGouMX U OTYETHDIX daiioB (daii-
JIOB HEAPONONb30BaTe/isl), COOTBETCTBYET U3/IOXKEHHOMN B pa3aene 6
Hacrosero P,

7.1 OGwme uccnenoBanun

7.1.1 O6umMe vccaeaoBaHUA BBIMOMHSIOT BO BCEX CKBaXHMHAX MO
BCEMY pa3pe3y, BCKphiToMy OypeHHeM. OHu 06ecneunBalor:

- onpeaeneHHe NPOCTPAHCTBEHHONO NOMOXEHUA M TEXHHYECKOTO
COCTOSIHUS CTBOJIOB CKBaXXHH;

- BblaeNneHHe cTpaTHrpadHUEeCKnX penepoB M pasjefieHue pa3pesa
Ha JIMTONOrO-cTpaTHrpadMyecKue KOMIUIEKCH M TUMbI (TEPPUIEHHbII,
KapOGOHATHbIH, XeMOTreHHbI, BYJIKAHOTEHHDI, KPHUCTA/UIMYECKHIT);

- NIeHTMDUKALIKIO INTOJIOrO-CTPATUTpadUUECKUX KOMIUIEKCOB,
K KOTOpbIM TpHYpOYeHbl NPOAYKTHBHbIE H/WIM NEPCIEKTUBHbIE HA
HedTh M ra3 OTNOXEHHS,;

- pacynaeHeHHe pa3pe3a Ha MIACThbl, X MPHBA3KY MO OTHOCUTENMD-
HbIM M aGCOMIOTHbIM OTMETKaM MIYOMH, BHYTPH- U MEXMOLWAAHYIO
KOpPpENSUMIO pa3pe3oB;

- TIPMBA3KY MHTEpBANOB OTOOpA KEpHa Mo ryouHe;

- JINTOMOTHYECKOE M3yuYeHHE MHTEPBAJIOB pa3pe3a, He OXapakTe-
PHU30BaHHBbIX KEPHOM;

- NPUBA3KY NO ryOGHHEe HHTEPBAJIOB ONPOGOBaHMIA, UCTIBITAHUH,
nepdopaunH, MaTepHalioB reodpH3MuecKHX MCCliefOBaHMIT B o6Gca-
XEHHBIX CKBOXHHaX;

- UHGOPMaUHOHHOE 0BecneueHHe HHTEPNIPETaLUMK Ha3eMHbIX (Mo-
JieBbiX) reoPHU3MHECKUX UCCIECAOBAHMIA.

7.1.2 KoMnuiekc 06LIMX UCCREAOBAHMIA €AHHBII 111 BCEX paOHOB
CTpaHbl M MPAKTHYECKH WIA BCEX KATEropHil CKBaXuH (Tabauua 3).
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Tabnauua 3 — O6g3aTenbHbie KOMIUIEKCH TeOdH3HIECKHX
MCCIenoBaHUIT HEOOCAXEHHBIX CKBaXXHH
JUIA pellieHUA PeOJIOTMYECKHX M TEXHHYECKHX 3aay

Karteropus ckeaxmuH

CrpyxTypa KOMNIEKca
OnopHas, CTpyKTypHast, MOWUCKOBad, T —
napaMeTpu4ecKas OlIeHOYHas, pa3BeJOYHas
1 2 3 4

O6uue HccnenoBaHUa
(no BceMy pa3pe3sy CKBa-
XHH)

I'THU, IIC, KC (1-2 30Hma
u3 cocrasa bK3), BK,
TK, HK, AK, I'TK-M,
npodunemerpusa, HUukn.,
Pes., Tepmometpus, BCI

I'TH, NIC, KC (1-2 30Haa
n3 cocrasa bK3), BK,
TK, HK, AK, TTK-M,
npopunemerpua, UHkn.,
Pes., Tepmomerpual,
BCII?

ITH3, TIC, KC (1-2
30Haa u3 coctasa BK3),
BK3, TK, HK, AK3,
ITK-I3, npodunemer-
pua, Uukn., Pes.

IMocTosHHaA vacTh Ae-
TaNbHBIX UCCNEAOBAHH

MNC, BK3, BK, HK
(OMK), MK, BMK,
npodunemerpua, 'K
(CTK), HK, UHK, AK,
I'TK-IT (I'TK-JI),
Haxkn., AMK, KMB

NC, BK3, BK, UK
(3MK), MK, BMK,
npopunemerpua, 'K
(CTK), HK, AK, I'TK-TT
(TTK-JIM)?, Hakn’.

IC, BK3, BK, UK
(3MK), MK? , BMK,
npodpuaemerpusa, I'K
(CTK)3, HK, AK,
ITK-TT (FTK-JIT)34

H3meHnsemasa vactb ae-
TanbHBIX MCCNEAOBaAHUN
(aononHuTenbHbIC HCCNE-
AOBaHMUA):
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OxoHyaHue Tabanus 3

2

3

4

- B CJIOXHDbIX (TpEWMH-
HBIX, TIHHUCTHIX, OH-
TYMHMHO3HBIX) KOJUIEK-
TOpax

- ANg onpeaeneHus
MeXGUTNONIHBIX KOHTAK-
TOB

- NPM HHM3KOM BbIHOCE
KepHa

- NPH HEOAHO3HAYHOM
HHTeprpeTauuu

-A1A MOAENUPOBAHUA
3aNeXel U NpU npose-
Aernu 3D-ceiticmopas-
BEAKYH

IOK, K, ONK, UNT,
9K- cKaHupoBaHHe,
AK- ckanupoBaHmue,
AMK

IK, FOK, OIK, UNT,
3K- ckanupoBanme,
AK- ckanupoBanme,
AMK

IOK, TIK, ONnK, UMNT,
9K- ckaHMpoBaHue,
AK- ckanupoBaHue,
SAMK

IrAK, OIIK, HIT,

K, OIIK, HIIT,

I'IK, OIIK, KT,

HHK HUHK, AMK HUHK, AMK
CKO (ot6op o0pa3uos CKO

TOpoA CBEPIALINM

KEPHOOTOOPHHKOM)

TOK, OMNK, UNT,
CKO, cneunanbHbie
HCCAea0BaHHUA CO
CMEHON ycnoBuii B
CKBaXXMHe

FOK, OIK, HUIIT,
CKO, cneumnanbHsie
HCCNefAOBaHUA CO CMEHOM
YCNOBMI B CKBAXHHE

TIK, OIK, HUIT,
CKO, cneunanpHbie
HMCCNeaoBaHKUS CO
CMEHO# yCNIOBMIA B
CKBaXHHe

Haka., BCIT

TMpumeuanus: | — B HECKOABKHX CKBAaXHHAX HA NIIOLIAAN (MECTOPOXAEHHH); 2 — BO BCEX NOMCKOBO-OLIEHOYHBIX
CKBaXHHAaX, B Pa3BEAOYHBIX CKBaOXHMHaX — NpH GAM3KOM PacnonoXeHHn ceiicMonpoduieii; 3 — nNpu KycTOBOM
6ypeHHM — B BEPTHKaNbHBIX CKBOXHHAX KYCTOB; 4 — B pa3pe3ax ¢ Kap6OHaTHBIMH KOMNEKTOPaMH; 3 — B MOMCKO-

& BbIX, OLUEHOYHBIX M Pa3BEAOYHBIX CKBAXHHAX NPH HAKNOHE MPaHHL NIAcTOB Gonee 5° K OCH CKBaXUHBI
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B 3KCIUIyaTALMOHHBIX CKBOXXMHAX MPH KYCTOBOM 6ypeHUM MOJHbiM
KOMIUIEKC BbiMOHAIOT B BEPTHKANbHBIX CKBAXHHAX, B HAKJIOHHbBIX
CKBaXHHax u3 Hero MoryT uckmovarbes BK, AK, I'TK-I1.

7.1.3 Sranbl, HHTEPBAILI U 00BEMBI OOLUMX HCCNIENOBAHHUI 3aK/1a-
ABbIBAIOT B MPOEKTb! HA CTPOMTENLCTBO CKBAXHH. B 3aBUCUMOCTH OT
pelaeMbixX 3alad MCCNEJOBAHUA MOAPA3NEAAIOT HA NMPOMEXYTOUHBIE
M 32KIMIOMUTENbHbIE, KOTOPbIE BHIMOMAHAIOT NMOAHBIM KOMILIEKCOM B
3a0aHHbIX MHTEPBANaX, U MPUBA30YHbIC, HA3HAUYaeMble NO Mepe He-
00XOnHMOCTH.

TIpoMeXyTOuYHbie HCCNEAOBAHUA MPOBOAAT MO 3aBepPLIEHHIO pa3-
OypHBaHMA MHTEPBA/IOB, HAMEYEHHBIX Il MEPEKPbITHS KOHAYKTO-
pom (c nepekphiTueM B KotoHHe merogamu 'K, HK, AK uxTepBana
CMyCKa WWAXTHOrO HANpaBl€HHMA), TEXHHYECKUMH (TEXHHYECKOi)
KOJIOHHaMH, a TaKXe IKCIUIyaTalMOHHOH KONOHHOI Bblilie NMEPBOTo
NMPOXYKTUBHOTO WK NMEPCNEKTHBHONO HHTEpBaa.

JIns oueHKH MPOCTPAHCTBEHHOTO MOJIOXKEHHS U TEXHHYECKOTO
COCTOSIHMSI CTBOJIa CKBaXMHHbI C LEAblo e€ Ge3omacHOro GypeHus
BbIMOAHSIOT NMPOMEXYTOUYHbIE HCCAEAOBAHUS OrPAaHHYEHHbIM KOM-
MJIEKCOM METOAOB, BK/IIOYAIOWHUM MHKIMHOMETPHIO, Npoduiemer-
pHio, a Takxe, npn Heobxoaumoctu, 'K nan BK ana npussasku
pe3ynbTaToB.

3aKkouUTENbHbIE UCCIeNOBAaHUA MPOBOJAT MO OKOHYAHUHU Oype-
HMA CKBaXHHbI. B ry6oKHx CKBaXXHHAX UCC/IeOBAHHS BbINOMHAIOT B
WHTepBalax, He npesbiltaownx 1000 M.

ITpuBsA304HbIE NCCASAOBAHUS NPOBOAAT C LE/NbIO OLEHKH NONO-
XEHHMA TeKyulero 3a00f OTHOCUTENbLHO cTpaTUrpadnuecKux perie-
POB, a TaKXe MPUBA3KH K pa3pe3y HHTepBanoB oT6Opa KepHa, on-
poGoBaHuit U ucnibITaHKMiA. 1A 3TOrO MCNOABL3YIOT OIMH-ABa METOAA
u3 cneayowero nepeyus: INC, 'K u HK, BK (uau UK), npodn-
NeMeTpus.

7.1.4 N3mepeHus TemnepaTtypbi MPOBOAAT Ha ABYX pexXumax —
HEYCTaHOBUBLIEMCA M YCTAHOBMBLLEMCS.

JaHHble U3MepeHUit Ha HEYCTAHOBUBLLEMCS PEXMME MCTONB3YIOT
IS peleHNsi OnepaTHBHbIX 3a4ay:

- OnpencnacHUs TEMMEPATYPHOTO pexuMa paboTsl GypuabHOro
HHCTPYMEHTA U reopH3nYeCKHX NPHOOPOB;

- BblAEJIEHHS MOIMOWAIOWMKX H OTAAIOLIMX MAACTOB;

- omnpefesieHUs BbLICOTbI MoabEMa LEMEHTa B 3aTpyGHOM Npo-
CTPAaHCTBE;
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- y4éTa TeMrepaTypbl Npu HWHTEpPNpeTaUMH reopH3UYECKHUX Ma-
TepUanos.

NU3MepeHHs Ha yCTAHOBHMBILEMCS peXHMe MPOBOAAT MOCie ATH-
TenbHOro (6onee 10 cyTok) mpeGblBaHMSI CKBaXWHbl B MOKOE 1S
onpenefeHNs eCTeCTBEHHO! TeMIepaTypbl NOpoa U e€ pacnpene-
fieHus no paspesy. bosee TOUHO NPOAOMXKHUTENBHOCTb NpPeGbiBaHUs
CKBaXXHHbI B TIOKOE YCTaHABAMBAIOT MO pe3yAbTaTaM MOBTOPHBIX U3-
MEpEHHU BO BpEMEHU — AOMYCTUMOM CYMTAIOT TaKylo MPOJOIXKHU-
TeIbHOCTb NpeGbiBaHHA CKBaXHHbBI B MOKOE, MOCJe KOTOPOi TeM-
nepartypa nopo B J11060it Touke pa3pe3a U3MeHWIach He Gosee yem
Ha | °C B TeyeHHe 3HAYMTENbLHOro (He MeHee CYTOK) MHTepBaja
BPEMEHM.

7.2 JleraibHbie HCCAECROBAHMA

7.2.1 JeTanbHbie HCCNEAOBAHHUA BO BCEX CKBAXWHAX BbIMOAHSIOT B
NPOAYKTUBHBIX M MEPCTIEKTUBHBIX Ha HedTb U ra3 MHTepBaax, a B
OMOPHBIX U NMapaMeTPHYECKUX CKBAXMHAX — TAKXKe B HEH3YyYEHHbIX
paHee yacTaAX paspe3a. B koMruiekce ¢ MaTepuasaMH ApPYrHX BHAOB
UCCNeaoBaHUN M paGor (ompoGOBaHHI, MCMBITAHMI, KEPHOBLIMU
JaHHbLIMH U AP.) OHU 06eCneYnBaIoOT:

- pacuJeHeHHe H3y4yaeMoro paspes3a Ha TUIaCThl TONLUMHON fO
0,4 M, NPUBA3KY MJIAcCTOB MO IAy6HHE CKBaXHUHBI M aGCOMIOTHBIM
OTMEeTKaM;

- AeTanbHOe JIMTONOTHYECKOE OMMCAHUE KaXAOro nnacra, sbiae-
NIeHUE KOMNMEKTOPOB BCEX TUMOB (MOPOBLIX, TPELIMHHbLIX, KABEPHO-
BbIX M CMELLAHHBIX) U ONpeleseHHe UX napaMeTpoB — Koahduun-
€HTOB IJIMHUCTOCTH, o6wei 1 3¢ deKTUBHON MOPUCTOCTH, MPOHHU-
LIaeMOCTH, BOIO- W He(Tera3soHachileHHOCTH (ecnu 3¢deKTHBHas
TOMUMHA KOANEKTOpa npesbiliaeT 0,8 M);

- pa3sfeneHHe KOUIEKTOPOB MO XapaKTepy HaChILEHHOCTH Ha Npo-
LYKTHBHbIE U BOAOHOCHbBIE, 2 MPOAYKTUBHbIX — Ha ra3o- u Hedre-
HAChILUEHHbIE;

- onpeaeneHue MONOXKeHUIH MeXGAIOMAHbIX KOHTAKTOB, FPaHHULl
MIepeXOAHbIX 30H, 3¢ deKTHBHDBIX ra30- U He(hTEHACKILUEHHBIX TOMUHH;

- onpeaeneHne MAACTOBLIX AABNEHUI U TEMAEPATYP;
onpeaeaeHHe MHHEPAIN3aLMK TUIACTOBbIX BOJ;
NPOrHO3MPOBaHME NOTEHUHANbHBIX AEOUTOB;
NPOrHO3MPOBaHHE CTPOEHHUS Ne0IOTHYECKOro pa3pesa B OKOJO-
CKBaXWHHOM M MEXCKBaXWHHOM MPOCTPAHCTBAX.
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7.2.2 O6BbEMBI M Ka4eCTBO MaTEPUAJIOB JETaNbHbIX HCC/IEN0BAHMIA,
MOJIy4eHHbIX B CKBaXHHaX, NPoOypEeHHbIX Ha MECTOPOXAEHHUH, A0A-
XHbl 06€CMeYnTD:

- MOCTPOEeHNe FEOMETPUYECKOI, KOMITOHEHTHOM, (DHIbTPaLINOH-
Hoit U dmounanbHOi Moaeneit 3anexu (3anexeii);

- onpeaeneHue MOACYETHBIX NApaMeTPOB C JOCTOBEPHOCTDLIO, per-
JTaMEHTUPOBAHHOI HOPMATHBHbIM JOKYMEHTOM 2.9;

- o6ocHoBaHue KO3 PULMEHTOB U3BIEYEHMNS;

- COCTaBJIEHHE TEXHOJIOTMYECKUX CXEM M MPOEKTOB MpoOHOI n
OMbITHO-NPOMbILIEHHO! SKCIJIyaTallMu U TPOEKTOB pa3paboTKH;

- MoAy4YeHHe HCXOAHOI MHGPOPMALHHU 411 MOHMTOPHHTA 3aJIeXei
1 MECTOPOXAECHMIA.

7.2.3 TTonHblit KOMIIEKC AETalbHbIX MCCMEAOBAHHUH BKIIOMaeT
MOCTOSIHHYIO M M3MEHAEMYIO YacTH (Tabauua 3).

7.2.3.1 INTocTosHHAA YacTh AETAIbHBIX MCCEAOBAHUI NpaKTHYeC-
KH OIHa H Ta Xe [ BCEX KaTeropMi CKBaXWH B pa3HbIX paiHoOHax
CTpaHbl C TOM JIMLLDb Pa3sHULEH, YTO B KOMIUIEKCHI AAS1 OMOPHbIX H
NapaMeTpHyYeCKNX CKBAXXHUH BKITIOYAIOT SAEPHO-MarHUTHBIN KapoTax
M KapoTaX MarHUTHOW BOCNPUHMYMBOCTH.

7.2.3.2. U3MeHsieMas 4acTb A€TaNbHbIX UCC/IEAOBAHMIT ONpeaes-
€TC KOHKPETHOM reosioro-TeXHOJ0rMuYeckoi CUTyaunen B CKBaXXHHe
W MOXET colepXaTb MO COIMTacOBaHMIO MeXAy HEeApOMOJIb30BaTe-
JIeM W npou3BoauUTesieM paboT (reoduanmvyecKuMm TNpeanpuATHEM)
MOTHOCTBIO WJIK YaCTHYHO BCE BUAbI MccaedoBaHuWM U pabor, ne-
peyncneHHble B TaGnuue 3, B TOM yucle cneuuaibHble Uccaeno-
BaHMs.

7.2.3.3 CneuMajibHble UCCIEOBAHUS MIAHUPYIOT W BHIMOIHAIOT
MO0 UHAWBHAYAJIbHBIM NIPOrpaMMaM C LIEJIbIO U3YYEHHS KONNEKTOPOB
C/IOXKHOTO CTPOEHHS, KOTOPbIE HE YAAETCA MOMHOCTBIO OXapaKTepu-
30BaTb MaTepHajlaMHi 0643aTeNbHOTO KoMiuiekca. OHM BKIIIOYAIOT No-
BTOPHblE U3MEPEHHUS NPH CMEHE CKBAXUHHbBIX YCIOBHIA:

- Bo BpemeHu Metosamu BK n UK B npouecce ¢popmuposanus
30Hb! MPOHHKHOBEHUS! Ha BICOKOMHHEPATM30BaHHOM U NPECHOI npo-
MbIBOYHDIX XMIKOCTAX, COOTBETCTBEHHO, a TAKXE NPH NPUHYAUTENb-
HOM MPOJABJAMBAHMU XHUAKOCTH B NOPOAbI CO3AAHMEM U3GBITOYHOTO
JABJICHNA HA YCTbEe CKBaXHHbI;

- Ha ABYX MPOMBIBOMHDIX XHAKOCTAX, YAC/NbHbIE CONPOTHUBACHHUSA
KOTOPbIX OT/HYAIOTCA Ha NOPALOK u Gonee, UMK KOrAa OAHA U3 HUX
COEPXKHNT HEUTPOHHO-MOMMOLLAIOWHE BELLECTBA;
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- NpH NpoAaBIHBAHUM B MOPOABI XUIKOCTEH, COAEpXalUMX MC-
KyCCTBEHHbI€ KOPOTKOXHBYILHE PagHOHYKIUAbI (M30TOMNbDI);

~ B ra3oHOCHbIX 00beKTax — MOBTOpHbie H3MepeHus HK B Teve-
HHE HECKONbKHX MecCALEB B 00CaXKeHHOM CKBaXHHeE MO Mepe pac-
¢opMupoBaHMs 30HbBI MPOHUKHOBEHHA.

7.2.4 Dranbl, HHTEPBAIbLl U OYEPENHOCTb MPOBEAEHMS AETATbHbIX
UCCIE0BaHMIT ONPENENAIOTCS NPOEKTAMU Ha CTPOMTENLCTBO CKBAXHH:

- WX BbIIOJIHAIOT B MMHMMaJIbHBIN (He Gosnee S CyTOK) CpoK moc-
Nie pa3bypuBaHHA NpPOAYKTHBHOTO MW MEPCNEKTHBHOTO Ha HEDThb M
ra3 uHrepBana. [Tpu 6onbluoit TONLUKHE MPOTYKTHBHbIX (NMEPCNeKTHB-
HbIX) MOPOA MHTEPBaN MCCAEROBAHUMN He JOJDKEH npeBbiluath 400 M;

- € YYETOM pa3IMYHOTO BAUAHUA U3MEHEHMIH CBOMCTB MPOMBIBOY -
HOM XHAKOCTH Ha pe3y/bTaThl MCCJieA0BaHHI OTIEIbHBIMH METOXAMM
U BO3MOXHOIO MpeKpaliueHns pabor B 060 MOMEHT BC/IeACTBME
HENMpPeABUIEHHOTO NOBEAEHNS CKBOKHHBI MEPBBIMH BBINOMHAIOT 3J/IEK-
TpnyeckHe U 3eKkTpomMaruuTHbie Meroanl (I1C, BK3, BK, UK, MK,
BMK), 3arem MeToabl, OTpaXalowue JUTONOTHIO U MOPUCTOCTb MO-
poa — I'K, HK, AK, I'TK-I1, npo¢unemerpnio, n 3aBeplualoT uc-
C/Ie0BaHUs MeTOAAMM M paGoTaMH, KOTOpbIE BXOAAT B M3MEHAEMYIO
yacTb obsizatenbHoro komruiekca — K, OTIK, CKO, UIIT.

7.2.5 letanbHble HCCeA0BAaHNSA NIPOBOAAT NPH 3aNOTHEHUH CKBa-
XHHBI TOi1 Xe MPOMbIBOYHOM XHAKOCTbIO, HA KOTOPO# Benoch Gype-
Hue. TIpn u3MeHeHUH CBOMCTB XHAKOCTH (OCOGEHHO €€ yaeNnbHOro
3/IEKTPUYECKOrO COMPOTHBAEHUS — Ha MopsAgoK U 6onee) uccaeno-
BaHuA otaenbHbIMU MeToaaMH — [1C, BK, BMK — BbINMOMHSAIOT ABaX-
Ibi: A0 U NMOCNE U3MEHEHUS CBOMCTB XXHUAKOCTH.

7.2.6 CkBaxXHuHbl, NpOGYpEHHbIE HA HEMPOBOAALIMX H3BECTKOBO-
ourymHoit (MUBP) u BononHseptHbix (BUOP) npoMbIBOUHBIX XHI-
KOCTRX UM Ha HedTH, UCCAEAYIOT ABAXAbI, €CAN MO KaKUM-11Go
NpHYHUHAM (CMEHa TEXHONMOTHH GypeHHs, HEOOXOMUMOCTDb NOBbILLIE-
Hus uHdopmatuBHoctn T'MC) nposoaaT 3aMeHy HempoBoasluei
XMAKOCTH Ha MPOBOASLLYIO.

7.2.6.1 Mpu 3anonHEHMH CKBAXHHbI HEMPOBOAALUEH XHAKOCTbIO
(UBP, BUDP, Hedrb) M3 komnnekcos F'MC, npeaycMOTpeHHBIX B
tabamnue 3, uckmouaior INC, BK3, BK, MK, BMK, HakioHoMeT-
pnio, 3K-ckaHnpoBaHHKe, BbilIOJHEHHE KOTOPbIX HEBO3MOXHO Ha
HenpoBoasLLei XUAKOCTH, a Takxe MK, eciin npoMbiBoyHast Xua-
KOCTb HE COREPXMUT AOCTATOYHOTO KOJIMYECTBa (DEPPOMArHUTHBIX Be-
WECTB, NOAABAKIOLUNX CUTHAN OT HeE.
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7.2.6.2 Mocne 3amenst UBP, BUDP unn HedTu Ha nposoasuiylo
MPOMBIBOYHYIO XHAKOCTb Ha BOAHOM OCHOBE, KOTOPYIO He06Xx0AMMO
NMPOBOAUTL C PaCLIHPKON CTBO/A C LIEJNbIO YCTPAHEHHsI TIMHUCTDIX,
LUUIAMOBBIX M GUTYMHBIX KOPOK, BBINIOHAIOT NOAHbIH komnneke THC,
npeayCMOTpPeHHbI Tabauuen 3.

7.2.7 B MHOIOIUIACTOBEIX U MAaCCHBHBIX 3aJIe)XKaxX, B KOTOPbIX nia-
HHUpYeTCs HeCKo/IbKO 31anoB AetaabHbix FTUC, npoBoasT NOBTOPHbLE
(BpeMeHHbIe) uccaenoBaHua BK wnu, B 3aBUCMMOCTH OT MHHepa-
JIH3aLUuK NpomMbiBOYHOIM XuakoctH, UK, kaxabiii pa3s nepekpsiBas
3THMH METOAaMM Bblllie3a/IeTalolLHe HHTEPBANDbI NPY UCCIeNOBaHUH
HIDKE3aJIeralolmX.

7.2.8 TlpuMeHeHHe OTAENbHBIX METOAOB, COCTABAAIOLIMX 06s3a-
TeNbHble KOMIM/AEKCH HETANbHBLIX MCCNEIOBAHHi, OrpaHUYMBAETCA
YCIOBUSIMH:

- kpuBas I[1C MoXeT He 3anUCLIBATbCS B CKBaXHMHAX, B KOTOPbIX
yAeAbHOE COMPOTHBJEHHE P, MPOMbIBOYHON XHAKOCTH G/IM3KO K
YAEAbHOMY COTIDOTHBAEHHIO p,, NaacToBbix Boa — 0,5<p,./p,.<2;

- B CKBaXWHax, 3aMOJHEHHbIX BbICOKOMHHEpPaJIH30BaHHOM
(p.<0,2 OM-M) NpOMBIBOYHOM XHAKOCTbIO, perucTpaums Kpusbix BK3
u KC craHaapTHbIMU 30HAaMK MOXET GbITh OrpaHHYEHA YCAOBHEM —
P,/p.<500, rae p, — yaenbHOE COMPOTHB/ICHHE NMOPOA;

- pbinonHeHue UK o6sa3atenbHo npu ycnoBuu, 410 p,<50 Om-M,
P, /p.<200, a TaKXe BO BCEX CKBAXHHAX C HEMPOBOASIHMMH MPOMbI-
BOYHbIMHM XHAKOCTAMM;

- B 9KCTUIyaTal{MOHHBIX CKBaXKHHaxX 06sa3areibHa peructpauus KC,
UK n MK Tonbko mpu ux 3anofHeHuWH mpecHoit (p.>0,2 Om-m)
NPOMBIBOYHOM XMAKOCTbIO, a BK, — eC/liH CKBaOXHHbI 3aMOAHEHDI
BbICOKOMHHepanu30BaHHOM (p.<0,2 OM:M) XHAKOCTbIO, a TaKxe,
ecau p,/p.>500;

- B aBapuUitHbIX CKBaXHHax aonyckaerca BoinonHeHue 'K, HK n
AK B 3aLieMeHTHPOBaHHOIT 06caaHo KonoHHe. [Tpu HEOGX0AUMOCTH
3TU MCCICAOBAHMS B KOJIOHHE BbIMOMHAIOT TaKXe B paHee NpobypeH-
HbIX CKBaOXHHaX (CKBaXHHAaX «CTaporo poHaa»).

7.2.9 HeBbinosHeHHE UCCeI0BaHMT OTACAbHBIMM METOAAMM NO-
MYCKAeTCA B HCKMIOYHTENbHBIX Cy4yasx Mo COracOBaHHOMY pelie-
HHIO HEAPONOJIb30BaTe/A U re0(PH3NYECKOTrO NPEANPHUATHS, KOTOPOE
odopManeTcs ABYCTOPOHHMM aKTOM C YKa3aHHWEM MPUYMUH HEBO3-
MOXHOCTH NpOBeAeHHS HCCJIEAOBAHMI1 MOMHbIM KOMMJIEKCOM, MpPH
OMHOBPEMEHHOM M3BELIEHUH KOHTPOJHPYIOLWEH OpraHU3aUHH.
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Ipy HenoNHOM BLINOTHEHHM KOMIUIEKCa B ONIEPaTHBHOM 3aKITIO-
YeHHM MOXeT GbITb YMEHbILEH NMepeyeHb XapaKTePUCTHK KOJLIEKTO-
POB, KOTOpble KOJIMUECTBEHHO onpeaensiorca no aaHHbiM T'YC.

7.3 OnepaTHBHas HHTepNpeTALHS

7.3.1 llenblo onepaTMBHOIi UHTEPNpPETALIMY ABISETCA ACTANbHOE
U3yyeHHe paspe3a KOHKPETHOH CKBaXWHBI, BblAE/NEHHE B MPOAYK-
THUBHO# YaCTH pa3pe3a KOJUIEKTOPOB BCEX THITOB (MOPOBbLIX, TPELIHH-
HBIX, KaBepPHOBBIX, CMELIaHHLIX), KOJIMYECTBEHHOE ONpeneaeHue
GuUNLTPALUHOHHO-EMKOCTHBIX CBOWCTB KOJUIEKTOPOB Y OLIEHKA HX MpPO-
AYKTUBHOCTH (HedTe- Win ra3oHachlieHHOCTH). B npouecce paGoTh
npUMeHsI0T netpodu3nyeckoe obecneueHue B TOI CTAAMU FOTOBHO-
CTH, KOTOpas JOCTUIHYTa Ha MOMEHT OypeHUst CKBaXHHbI.

7.3.2 OnepaTuBHass UHTEpPNpPETaLUs BKIIOYAET YEThIpE 3Tana:

- pedaKTUpOBaHME M MEPBUYHDbINH KOHTPOJDb KayecTBa UHMppOBLIX
JaHHBbIX Ha CKBaXHUHe (cM. 1. 6.4.1);

- MHTEPNpETALMUIO AAHHBIX MPOMEXYTOYHbIX UCCIICAOBAaHHIA;

- MHTEPNPETaLUIO H OKOHYATENbHBII KOHTPOJIb Ka4ecTBa JAHHBIX
MoCc/e 3aKTI0YUTEIbHBIX HCCEAOBAHMIA;

- MOArOTOBKY MPOMEXYTOYHbIX (MpeaBapUTE/bHbIX) U OKOHYa-
TeJILHOTO OTepPaTHBHBIX 3aKIIOYEHMI 1O pe3y/bTaTaM reodpusnyec-
KHUX HCCITeROBaHHUI.

7.3.2.1 PepakTHpoBaHye NepBUYHbIX UMPPOBLIX JAHHBIX HA CKBa-
XuHe (YBA3Ka 3NEKTPOHHbIX H MATHUTHBIX METOK IIyOMHBI, MpUBe-
JeHHe TOYEK 3afUCH K eauHoi ry6une, ¢dopmuposanue daiinos
HeZpoNnonbL30BaTesi, Bbiaya TBEPAbIX KOMMA MaTepHanoB) MpoBoO-
AT NMPU KaXAOM MCCIENOBAHUM C LIEJbI0 YCTAHOBAEHHS NMOJIHOTHI
M Ka4yeCTBa MOJNyYCHHBIX JAHHBIX M IPUHATHS ONEPATHBHOrO pellle-
HHA 0 He06XOANMOCTH NMOBTOPHbBIX HCCIENOBAHHIA OTACNBHBIMU Me-
TOAAMM.

ITo cornmacoBaHmnio MeXay HeIpONOAb30BATENIEM M NPOU3BOANTE-
JieM pa6oT penakTHpOBaHHe JAHHBIX HEMOCPEACTBEHHO Ha CKBaXKHHE
MOXET AOMONHATLCA MeOIOTHYECKOI HHTepnpeTauyeii AaHHbIX MO YNpo-
WEHHbBIM mporpamMMaM «GbicTporo B3rnaga (Quik look)» ¢ Bbimaveit
TBEPROH KOMHH Pe3y/NbTaTOB NPEABAPHTENbHON WHTEPPETaUUH.

7.3.2.2 TIpeaBapurenbHble 3aKNIOYEHHUS MO PE3yJILTATAM MCCNENO-
BaHMIt OTAENBHLIX HHTEPBAIOB GyPSILIUXCA CKBAXHMH HOJKHB! BKIIO-
4yaTh peKOMEHAALUUH Ha MPOBEACHHE MOCJIESAYIOUIMX TEXHONOTHYeC-
KHX OfiepaLMii: npoao/okeHHe GypeHust, UCTIbITAaHHE B OTKPBITOM CTBO-
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ne, oT6op KepHa WK 06pa3LIoB NOPOA M MPo6 NAacToBLIX (HIOUIOB,
cnyck 06cagHO#M KONOHHBI.

7.3.2.3 OKoHYaTebHOE ONEPAaTUBHOE 3aK/I0OYEHHE AOKHO BKIIO-
YaTb MOACHUTENLHYIO 3aMKUCKY U Pe3yAbTaThl HHTEpNpeTaliMM, npea-
CTaB/lIeHHBbIE B TAGNMYHOM H rpadpHyecKOM BHOAX.

7.3.3 B nosicHUTENbHOM 3aNMCKe 3aKII0UEHHS YKa3bIBaIOTCA Clie-
AyIOLIMEe CBeleHUA:

- MPOEKTHbIM, 3aKa3aHHbI U (PAKTHYECKH BbIMOHEHHbI KOMII-
nekc TUC c ykazaHueM METOIOB MCCNeAOBaHHH, HHTEPBANIOB U3Me-
peHMit M KayecTBa MOMY4YEHHbIX JaHHBIX;

- MPHYMHbl HECOOTBETCTBHSA NMPOEKTHOrO M (aKTHYECKU BHLINOJ-
HEHHOTO KOMIUIEKCOB H3MEpeHHid;

- MHGOpMaUMNA O CKBAXHHE, pa3pe3e M IUIaCTOBLIX duitomaax, B
TOM YHCJ/Ie O MUHEPAIM3aLIMM TUIACTOBBIX BO, NJIACTOBLIX AABJIEHHAX
M TeMiepartype;

- ycnosusa nposeaeHua FTHUC u dakropbi, HeKaXalolue nosyyeH-
Hbi€ JaHHbIE;

- MpOTpaMMHbIe CPEACTBa HHTEPNPETALMH;

- NMPUHATbIE NPY MHTEPNPETALMH MOIE/H KOMIEKTOPOB, BO3MOX-
HBIX KO/UIEKTOPOB K HEKOJLIEKTOPOB;

- neTpodH3nUECKHe CBA3H, UCTIONb30BAHHBIE PH NHTEPIPETALIMH;

- DaHHbIe 06 06bEMax M pe3yabTaTax THAPOAMHAMUYECKOTO Kapo-
Taxa, ot6ope npod riacTosbix GAIOMIOB U 06Pa3LUOB KEPHA KEPHO-
oTGOpPHUKOM Ha KaGene;

- peKOMEHAALMH N0 MCTILITAHHIO H OCBOEHMIO TUIACTOB WM NpO-
BEICHUIO JOMONHNUTEAbHBIX UCCAEAOBAaHHMI B CKBAXHHE;

- roccapmit MHEMOHHMK M YC/IOBHbie 0003HAY€HMA, MCIIONb30-
BaHHbIE B 3aK/IIOYEHHH.

B npoMexXyTo4HbIX 3aK/MI0YEHUAX YKa3biBAIOT TAKKE METOIbI, KO-
TOpble CleAyeT NPOBECTH NMOBTOPHO B paHee MCCAEAOBAHHbBIX UHTEP-
BaJlaX MPU WCCAENOBAHHUAX HHXKENEXALLHUX OTNOXKEHHUH.

7.3.3.1 B 3aka104eHHN HEOGXOAMMO HCMOJMBL30BATD CAEAYIOLLME TEp-
MHHbI, ONpelensioliue KO/LIEKTOPCKME CBOICTBAa MOPOA:

- IAS OLEHKH CMOCOGHOCTel Mmopoa BMelaTh ¥ OTAaBaTH iou-
bl — KOJUIEKTOP, BO3MOXHbIH KOJINIEKTOP, HEKOJIIEKTOD;

- I11 OLEHKHN COCTaBa M COACPXAHHMA MOABMXHBIX (mouaoB —
KOJUIEKTOp MPOAYKTHBHbI# (He(TerazoHachillieHHbIH), BOAOHOCHBII,
nepexoAHas 30Ha HedTeHACHIIEHHOro (WM ra3oHachilLEHHOTO)
NAacTa, HeonpeneNEHHbIN XapaKTep HaChILUEHHOCTH.
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Ipy HanuuMHM HagE€XHLIX AAHHLIX (HanpHMep, pe3ylbTaToB Of-
poboBaHus NIacToB NpuGOpamMK Ha KaGene WK Ha TpyGax, ra30BOro
KapoTaxa W Apyrux CBeA€HHil) NpPOAYKTHBHbIE KOMIEKTOPbI pasje-
JFI0T Ha HedTeHaChileHHbIE W ra30HACHILEHHDIE.

7.3.3.2 KostekTopbl, 0AHO3Ha4HO OXapaKTePH30BaHHbIE KaK Hed-
TEHACBIIUEHHBIC WUAW ra30HACBIEHHbIE, PEKOMEHAYIOT K MCMbiTa-
HHIO B MOHCKOBbIX CKBaXHMHaX; B OLIECHOYHbIX W Pa3BEeXOYHBIX CKBa-
XHHaX — TO/MBKO B Cly4ae MX 3ajleraHHA HHXE IMIICOMETPHYECKO
OTMETKH IJIACTOB, pPaHee MCMBITAHHBIX B APYTHX CKBaXWHaXx.

PekomeHgauuu 06 MHTEpPBaNaxX MOBTOPHOTO BCKPHITHSA MpPOAYK-
THBHBIX IL1aCTOB B 3KCIUIyaTaIHOHHbIX CKBaXXMHAX BbiAIAIOT C YYETOM
NpeanoXxeHui HeAPONoONb30BaTeNsd O pa3MEILEHUH HHTEPBAJIOB Mnep-
dopauun.

7.3.3.3 HUcnbiTaHus 11acToB B 06CaKEHHBIX MOMCKOBO-Pa3Befoy -
HBbIX CKBaXHHAaX MOTYT PEKOMEHIOBATbCSl TAKXKe CO CJEAYIOIHMM
CNEeUHATbHBIMH LENAMMU:

- onpeaenenne nonoxeuna BHK (FBK) n THK;

- YCTaHOBJIEHHE KOMIEKTOPCKUX CBOMCTB MOPOA (KOMJIEKTOp,
HEKOJUIEKTOD);

- HccneaoBaHMs, HeoOXonuMble Ans noBblleHUs 3¢ deKTHBHOC-
TH (OQHO3HAYHOCTM) MHTepnpeTaumu aaHHbx TUC.

7.3.3.4 Tabnuua pe3ynLTaTOB ONEPATUBHOM UHTEpNpeTalMu (NpK-
noxenue X) N0KHA COAEPXaTb KONHYECTBEHHbIE XapaKTEPHCTUKH
(mapaMeTpbl) KOJ/UIEKTOPOB M BO3MOXHBIX KOMNEKTOpOB. JlaHHblE
NpeAcTaBAAIOT B MONJIACTOBOM BapHaHTe 06pabOTKN WM B BADHAHTE
HenpepbiBHOM 06paGoTku ¢ warom 0,2 M ¢ pa3GUBKOM MX MaccuBa
Ha OTHOCHTE/IbHO OAHOPOAHbIE MIACTbI-KOIEKTOPbI WM BO3MOX-
Hbl€ KOJIJIEKTOPbI.

7.3.3.5 I'paduyeckoe NpeacTaBneHHE pe3yabTaTOB MHTEPTIPETaLIMH
BOJDKHO COAEPXATh MUHUMANBHOE KOMUYECTBO reodH3nUECKUX KPH-
BbIX, HEOOXOAMMBIX AR YTEHHS U aHanu3a uHdopMmauuu (CM., Ha-
npumep, npunoxenne U), 3aronoBok — No/MHbIe WK COKPALLEHHDIE
MMEHa KPMBbIX M BbIYUCIIEHHBIX MapaMeTPOB Ha PyCCKOM fA3biKe. Ecin
B NPOrpaMMHOM oGecrneYeHHH MCIONb3YIOTCA AHINOA3bIYHEIE MHe-
MOHHMKH, MX pacuMdpoBKa JOMXHA OBITh YKa3aHa NOA pacneyaTaH-
HbIMH KPHBLIMH.

7.3.3.6 Ha 3tane onepaTMBHOI1 HHTEPNPETALIHH NPOBOAAT OKOH -
4aTeAbHYIO OLEHKY KayecTBa nepBUyHbIX JaHHbix TUC. B 3akmioue-
HUH BO/KHBI GbITb YKa3aHbl METOAb! MCCICAOBAHHM, Pe3yILTaThl HH-

43



PI 153-39.0-072-01

TeprpeTaly KOTOPLIX He COBMARAIOT C pe3y/bTaTaMH HHTeppeTa-
LM AaHHBIX ocTanbHOro koMruiekca FTMC v He yuTeHbl NpH noaro-
TOBKE OKOHYATENbHOTO 3aK/MIOUYEHHUS, a TAKXKE MPUUHHBI TAKOTO He-
COBMafieHHUs.

7.3.4 OKoHYaTeJIbHOE 3aK/IIOYEHHE YTBEPXKAAETCS MPOM3BOAMTE-
JieM paboT (raBHBIM re0JIoroM reoU3MYECKOro NpeANnpHUsITHA) U
BbLIAETCA HEAPOMOJIL30BATENIO MOC/IE NPOBEAEHUA BCEX 3alUIaHHPO-
BaHHbIX CKBAXXHHHbIX HCCeaoBaHHit. CPOKH MpeacTaBAeHUs 3aKI0-
YeHHUS YCTAHABIUBAIOTCA MO COMALLIEHHUIO MeXAY HepOono/ib30oBaTe-
JleM M NPOH3BOAHUTENEM paboT.

7.4 Csonnas MHTEpNpeTaALMA

7.4.1 CBogHyI0O UHTEPNIPETALIUIO MPOBOAAT NpPH MOACYETE (mepe-
cyére) 3anacoB HeTH M raza MECTOPOXICHHUSA WIH OTACAbHON 3ane-
%K. OHa BKJTIOYAET KOJIHYECTBEHHbBIE ONpeaeIeHHsA AapaMeTPOB KO-
JIeKTOpoB (3¢h(eKTHBHBIX TONLMH, KO3(D(PULIHEHTOB MOPHCTOCTH,
MPOHHULAEMOCTH, HedTe- M ra30HaCbILIEHHOCTH, W3BJICYEHUA, NO-
JIOXEHHI MeXMIIOMIHBIX KOHTAKTOB) M MX IUIOLAMXHOrO pacnpene-
JIEHHS, YTO HEOOXOAUMO L1 MPOEKTUPOBAaHUA Pa3paboTKH WK Aanb-
He#wei (meTanbHOM) pa3Beaku MecTopoxaeHuit. CBOOHYIO HHTEp-
MPETALMIO BLIMOMHAIOT C MCMONb30BAHHEM WHIOUBMAYANILHOTO ANS
JaHHOM 3anexXH nerpo¢u3nyeckoro obecneyeHus: B COOTBETCTBHM C
Tpe6GoBaHHAMM HOPMATHBHOTO AOKYMEHTa 2.9.

7.4.2 CBOOHYIO HHTEPNIPETALIMIO NPOBOAAT no pe3ynbrataM FTHUC
BCEX MOMCKOBbIX, OLLEHOUYHbIX H pa3BeAOYHbIX CKBAXUH, NPOOYpeH-
HBIX Ha MECTOPOXICHHH, a NPH NepecyETe 3aMacoB — MO pPe3y/bTa-
TaM MCC/IeJOBaHWI 3THX M YaCTH IKCIUIyaTAUMOHHbBIX CKBaXHH C MC-
NONb30BaHHEM HAKOTUIEHHOW TeONIOrMYECKON M MPOMBICJIOBOM HH-
dopmaumnm 06 o6bexTe noacuéra (Mepecyéra) 3anacoB: Pe3yIbTaToB
AHAJIM30B KepHa, JaHHbIX ONMPOo6GOBaHMI, HCTTBITAHHI U OTBITHO-FPO-
MbILUICHHO 3KCIUTyaTalUMH.

Ins npoBeaeHUs paGoT MO CBOAHOM MHTEPNpPETALMM NpHBIE-
KaloTCA reoPU3nuecKue NpeanpuaTH, TeMaTHYECKHE, HAY4YHO-HC-
cneaoBaTesibCKMe M Jpyrie OpraHMW3auuu pasinuHbix ¢popM cob-
CTBEHHOCTH.

7.4.3 Pe3ynbTaTbl CBOAHOH MHTEPNPETALIMH COCTABASAIOT HEOTBEM-
JieMblil pa3ieN OTYETOB ¢ MOACHETOM (nepecyéToM) 3anacoB HedTH,
ra3a H CONyTCTBYIOLIUX KOMMOHEHTOB, COiepXaHHE KOTOPOro npe-
JAonpeaeneHo HOPMaTHBHBIM JOKYMEHTOM 2.9.
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B pa3snene nociaenaoBaTeIbHO OCBELLAIOTCS:

- reonoro-texHuyeckue ycaoBus nposeaeHuss TUC (koHcTpykumu
CKBaXWH, CBOMCTBA MPOMBIBOYHOIN XHIKOCTH, TepMOGapHyecKHe
YCJIOBMSA 3aJIeraHHusi MOPOX);

- Kommiekc T'UC u TexHHYeCKHE CPEACTBA ero peaiu3aluu: Mpu-
MeHsieMble 1a6opaTOpHH, MOABEMHHUKH, KaGenn, CKBaXXUHHbIE Npu-
6opbl; MeTposorHYeCcKOe oGecrneveHHe; MacliTabbl, MHTEPBAILI M
NOJAHOTa uccnenoBatuit; apdexkruBHocTs T'NC aaa pelenus reosno-
THYECKMX M TEXHONIOTHYECKHUX 3a/iay;

- neTpodu3nueckoe 060CHOBAaHHE METOAUK TeONIOrHYECKON UH-
TepnpeTaunu, rpaHUYHbIe 3HAYEHHS TeOIOTHYECKUX (KoaddULIHEeH-
TOB MOPHCTOCTH, MPOHULIAEMOCTH, IMTUHUCTOCTH) U reoHy3nYECKUX
(3HayeHHUs eCTECTBEHHOM raMMa-akTHBHOCTH, O.,., p, W T.A.) napa-
METPOB, Pa3AEAAIOLMX KO/UIEKTOPbl # HEKOJUIEKTOPHI, H COCOOBI HX
onpeneacHuUs;

- Knaccndukaums KOJUIEKTOPOB MO CTPYKTYpe MOPOBOrO Mpo-
CTPAHCTBA, KAYECTBEHHbIE MPHU3HAKM U KOJMYECTBEHHbIE KPUTEPHH
HX BbLACTEHUS,

- METOAMKHM pacyéra no reopu3nYeCKUM JaHHbIM KOIDPHLIHEHTOB
IPaHYASIPHOM, TPELIMHHON M KaBEPHOBO# EMKOCTH, HedTe- U ra3oHa-
CBILLEHHOCTH, OCTAaTOYHbIX HedTe- M ra30HACHILUEHHOCTH, IIHHUCTO-
CTH, NPOHULIAEMOCTH M YAENbHON MPOAYKTUBHOCTH KOJUIEKTOPOB;

- Tabnuubl PakTMYECKMX 3HAYEHHH MONCYETHBIX MapaMeTpPoOB —
3¢ dekTHBHBIX HedTe- U ra30HACHILIEHHBIX TOMWLKUH, KO3PdHUHEH-
TOB MOPUCTOCTH, HedTe- U ra30HACBIIUEHHOCTH, MONIOXEHHH MeX-
dbaonaHbIX KOHTAKTOB;

- KapTbl CyMMapHbIX 3¢ (EeKTUBHbIX TOJNLINH, PABHBIX 3HAYEHUI
NOPUCTOCTH, HedTe- M ra30HACHIIEHHOCTH;

- CBOAHbIE IUTAHLUETbE reoNoro-reopu3nyYecKux MaTepHanioB C
pe3ynabTaTaMH HX MHTEprpeTalnt No NMPOAYKTUBHBIM YacTsIM pa3pe-
33 KaXA01 CKBAXXHHbI.

Ha nnaHuletax yka3blBaloTCS TAKXe: CTpaTurpaduyecKas npuypo-
YEHHOCTb OTJIOXEHHi; MHTEPBaIbl OTOOpPa M BBIHOCA KEPHA B COOT-
BETCTBHU C €O MPHUBA3KOM; TPaHMUBI K HOMEHKJIATypa NAacToOB;
MHTEPBAIbl 3aJIETaHHsI KOJUIEKTOPOB M MX JIMTOIOTMYECKHE 0COGEeH-
HOCTH; 3Ha4eHHs obueit U 3¢ deKTHBHLIX HedTe- U ra3oHaChIILEH-
HBIX TO/MUWMH, MOPUCTOCTH, MPOHULIAEMOCTH U He(TEHACHILLIEHHOC-
TH o F'UC u kepHy; xpusbie U AaThl BhinosiHeHnsa TUC; nnrepsaibl
W Aathbl nepdopauuy, Tunbl nepdoparopoB U MACTHOCTL Nepdopa-

45



Pl 153-39.0-072-01

LMH; Pe3yNbTaTbl UCIIbITAHHI; MONOXEHUS KOHTAKTOB MeXIy Iuiac-
TOBbLIMM (DJIIOMAAMH; MONOXEHHS LIEMEHTHBIX MOCTOB; KaYeCTBO Lie-
MEHTaXa 06CaAHO KONIOHHBDI.

Jnsa obecrieyeHHs KOHTPONA pe3yNbTaTOB ONpeReCHHI MOACYET-
HbIX NapaMeTPOB SKCMNEPTH30it Ha MIaHLLEeTe NPUBOAAT TEXHHYECKHE
ycnosus nposeaeHus F'MC: anbTuTyny potopa M yIIMHEHHe CTBONA
B KPOBJIE U NOAOLIBE MPOAYKTHBHOIO MHTEPBaNa; BpeMs U NPOAOI-
XKHUTENbHOCTb 6ypeHHsi CKBRXHWHbI M OTAENbHO NPOAYKTHBHOIO rOpH-
30HTa; KOHCTPYKLMIO OTKPbITOrO CTBOJIa M 06CalHbIX KOJIOHH; napa-
METPb! MPOMbIBOYHOWM XUIKOCTH; CBEAEHUS 006 MHTEpBaJIaX H HHTEH-
CHUBHOCTH MOMIOLLIEHHUH NPOMBIBOYHOI XHAKOCTH (rnpunoxeHue K).

7.4.4 Marepuaiibi OTYETA MO MOACYETY 3aMacoB HOJIXKHBI comep-
XaTb BCE AaHHble, HeOOXONMMbIE I MPOBEPKH Pe3yAbTaTOB NoA-
cyéta 6e3 AMYHOro Y4aCTHS aBTOPOB.

Marepuanst TUC, nosyyeHHbie B undpoBOoM BUIE, W PacyéThl,
BBIMIONHEHHbIE HA /IEKTPOHHO-BbIYHCAUTENLHON TEXHHKE, NPEACTaB-
as1oTca B rpadpuyueckoit WK TabnuyHoit popmax. B cayuae cepbesHbix
PacXOXACHHIT aBTOPCKMX M 3KCMEPTHbIX Pe3ynbTaTOB IKCHEpPTH3E
JOMKHBI GbITb AOTIONHUTENBHO NPEACTABAEHb EPBUYHbIE MaTepHa-
JIbl HA MarHMTHBIX HOCHUTENSAX, MPOrpaMMbl 00paboTKH, PYKOBOLCTBO
Mosb30BaTeNs K nporpaMMaM. KOHTponbHbIE OnpeneaeHus BbIMO-
HSAIOT COBMECTHO 3KCNEPThl H aBTOPbI.

7.5 lerpodusuueckoe obecnieueHne re0JOrHYeCKoii HHTEPNpETALHH

7.5.1 Terpodpusnyeckue obecneyeHuss WHTEPNpPETAUMH JAHHbIX
TUC Ha 3Tanax onepaTMBHOI MHTEpNpETALUM U NMOACYETA 3anacoB
Pa3TMYalOTCA TONbKO 0OBbEMOM HaKoIUleHHo# uHdopmauun. Ha no-
HUCKOBO-OLIEHOYHOM 3Tane pa3BeAiky OTCYTCTBYET MOMHbIA KOMILIEKC
nerpodusnyeckoit nHGpopmauun. IosToMy ansi onepaTMBHOM MH-
TepnpeTauuMu UCNOJb3YIOT HHGOPMALIKIO MO OGLEKTY-aHAJIOTY MM
06O01EHHYIO, HAKOIUIEHHYIO Ui paiioHa pa6oT. ns cBoAHO# HH-
TepNpeTalii Ha 3Tarne MOACYETA 3amacoB M AN ONEPaTUBHOM MH-
TepnpeTaluny reopu3HIeCKUX JaHHbIX, MONYYEHHBIX B IKCIUIyaTaly-
OHHBIX CKBaXHHAX, MPUMEHSIOT neTpodu3nyeckue 3aBUCUMOCTH,
YCTaHOBAEHHbIE I KAXA0Oro o6bekTa noacyéra (3KCIiyaTauuu).

7.5.2 MrUHHUMaIbHBIH KOMIUIEKC METPODHU3NYECKUX CBA3EH BKIIO-
yaer:

- CBA3M MeXIy U3MepsieMbIMH reopU3nYeCKHMHU NapaMeTpamu —
WHTEPBANbHLIM BpEMEHEM Af, OGbLEMHOM TMJIOTHOCTBIO G, OTHOCH-
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TeJIbHLIM EKTPHYECKHM CONMpPOTHBIeHHeM P, inddy3noHHo-ancop-
6GUMOHHBIM MOTeHUMANOM A, — H Ko3dduLmMeHTaMH obluel &, no-
PHMCTOCTH TIOPOZ;

- CBA3b MexAy K03 duuMeHTOM P, yBeIMYEHNS SNEKTPUYECKOTO
COMPOTHBEHHA H KO3 GHULIMEHTaMH K, BOLOHACKILIEHHOCTH TTOpoL.
IIpn Hanuyuu npamoit nHoOpMaLUMK O BOAOHACHILIEHHOCTH pa3spe-
3a, MOMyYeHHOM MO JaHHBIM MCCIeJOBaHUMA KEpHa U3 CKBAXHH, NpPO-
GypeHHBIX Ha «6e3BOAHBIX» (M3BECTKOBO-OMTYMHbBIX) IPOMbIBOYHBIX
XKMAKOCTAX, HCNOMBb3YETCHA TAKOKE CBSA3b YAENBHOIO /EKTPHYECKOTO
COMPOTHBIIEHHA P, MOPOA ¢ MX 06bEMHON BraxHocThio W,, rae
W =k k,. Takoii noaxoa WHpOKO MPHMEHSETCA L1 MECTOPOXIEHUIH
3anagHoit CubupH, 1N KOTOPHIX 3aTpyAHEHAa OLUEHKAa YAe/IbHOro
3/IEKTPUYECKOTO CONMPOTUBAEHUA MIACTOBO# BOAMI;

- CBA3b MeXIy OTHOCHMTENbHO# o, amnautyaoit I1C u otHocu-
TenbHbIMM MOKa3aHHAMU AJfy raMMa-KapoTtaxa ¢ KoadduuueHramu
Becosoit C,, , 0GBEMHOI K,, WIM OTHOCHTENbHON T IJIHHMCTOCTH,
rae k,= C,,/(1=k,); n = k,,/(k,+k,);

- B3aHMOCBSA3H MeXRY NneTpodHU3NUECKUMH BeJIMYMHAMM:

a) JuIA onpeAeneHNs HUXHEro rpaHHYHOroO 3HaYeHHUs MOPHCTOC-
TH KOJUIEKTOPOB — CBA3b MeXAy obieit k,, 3q>q>e|<‘rusuoﬁ k, ap ¥
nuHamuqecxoﬁ k d“,, MOPHUCTOCTSAMM, rae k =k, (1=k,p), kg =
k, (1=k,—k,,), k,, — xoadduuneHt oc‘rarowoﬁ (Hecuuxcaemou)
Bonouacuu.leuuocm, k,, — xoahduument ocTatouHoM HedTeHack-
WEHHOCTH;

6) A 060CHOBaHHA TMOMAOXEHHM MEX(IIOWAHBIX KOHTAKTOB —
PacyET YMCICHHOTO 3Ha4YeHHA KoadpuuLMeHTa k,* KDHTHYECKOM BO-
JOHACHILUEHHOCTH MO KPUBLIM OTHOCHTENbHOM (pa30BOi MpOHMLIae-
MOCTH ¥ YpaBHEHMAM ABMXeHHA $a3 npu aAByxda3Hoi PuabTpaunn;

B) 1A ONpeieIeHUA MPOHMLIAEMOCTH — MOCTPOEHMS CBA3eH MexXay
obueit NopuUCTOCThIO k, M K03pPHLUHEHTaAMHU aGCOMOTHOM K, o 3¢-
dexTuBHOA K, . npouuuaemocm rae k, v npouuuaemoc-rb
onpencnnemau *na o6pa3uax KepHa Tpu HATHIMM B MOPOBOM NpoO-
CTPAHCTBE OCTaTOMHOH BOAOHACHILEHHOCTH.

7.5.3 Hcnonb3yioT 2 BUAa MeTpodU3HYeCKHX CBA3ei: «KepH-KepH»
u «TUC-kepH»:

- A1 MOCTPOCHUSA CBSA3eil «KepH- xepu» reocbuauqecxue (at, 0, P,
Az AJy) u xonnektopekue (k,, k,, wer Kom Kgr Koor Ko napameT-
pbl M3MepAloT HA oOpa3iiax KepHa, B TOM lmc.lle At P, k k
TepMoGapHYECKHX YCIOBUAX, AHAJIOTUYHBIX TUTACTOBbIM;
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- ans noctpoerus ceaseit «TUC-kepH» 3HaueHHA reoPusnyeckmx
napaMeTpoB HaXOHAT MO AAHHbIM CKBAXMWHHbIX U3MEPEHHH, a 3Haye-
HUSA KOJ/UIEKTOPCKUX CBOWCTB — MO Pe3Y/AbTaTaM aHAIM30B KepHa.

7.5.4 O6wme Tpe6oBaHuA K neTpodu3nyeckoii MHopmauuu,
HCIONb3YeMOit B KayecTBe neTpodpH3nyeckoit OCHOBbI MHTEpIIpETa-
UMK reoPU3NYECKUX JAHHBIX, COCTOAT B CEAYIOUEM:

- IS NOCTPOeHUsI NEeTPOPU3INYECKHX CBA3EI «KEPH-KEPH» HE06-
XOAMMO MccnenoBaTh He MeHee 30 06pa3LiOB KepHa, paBHOMEPHO
pacnpefesi€HHbIX B AMana3oHaX U3MEHEHHI KOPpEJMpyeMbiX fapa-
METpOB;

- Inis NOCTpoeHus neTpodusnueckHx cpsseit «kepH-IF’MC» ucnonn-
3yI0T OTNOPHbIE IUIacTONepeceYeHus, OXapakTepu3oBaHHbIE KEPHOM
C BLIHOCOM He MeHee 70 % W MIIOTHOCTBIO NETPOPU3NYECKUX AaHATH-
30B He MeHee TPEX Ha OAUH METP BLIHECEHHOTO KEpHa;

- B npolecce 0T60pa, TPAaHCMOPTHPOBKU, XPAHEHHA U MCC/eNo-
BaHMsl KEpHa JOXHbI ObITh PEaIM30BaHbl MEPOTPHATHSA, MPERAOTB-
pailalomme H3MEeHeHHe eCTECTBEHHbBIX YCJIOBUH YMakoBKHU (W1s cna-
60CLIEMEHTHPOBAaHHBIX M PbIXJIbiX MOPOA) H CMAaYMBAEMOCTH MOPOA;

- NPM WUCCIEAOBaHHUM MOPOA, XapaKTEPU3YIOLIMXCA HaNMYNEM
KPYMHbIX 3/IEMEHTOB NMYCTOTHOTO MPOCTPAHCTBA (TPELLMHBI, KaBep-
HbI), UICCNICAOBAHNS KEPHA JO/KHBI BbIMOJHATLCA Ha 06pa3uax 60b-
1Oro pasmepa (C coxpaHeHHeM AuaMeTpa OTOGPaAaHHOTO KepHa);

- MpY HeoOGXOAMMOCTH MPSAMOTO OMPEACNEHHA NO KEpPHY OCTa-
TOYHOM BOAOHACHILEHHOCTH (BypeHne Ha «6e3BOAHOI» NPOMbIBOY-
HOM XMAKOCTH) U OCTaTOYHOIt HedTeHachilueHHOCTH (OypeHune Ha
NMPOMbIBOYHO# XHAKOCTH C BOLHONH OCHOBOI1) TpebyeTcsi repMeTH-
3aUMs KePHAa Ha CKBaAXMHE WJM MCMOJB3OBaHME NpHu otOope KepHa
repMETH3NPOBAHHBIX KEPHONPHEMHHKOB.

8 TEXHOJIOrUAl U3YYEHNA TEXHHUYECKOIO
COCTOAHWA HEOBCAXKEHHBIX CKBAXXHWH

B 3aBHCHMOCTH OT peluaembix 3afay reopUsnyecKnue UCCenoBa-
HMS, pe3y/NbTaThl KOTOPbIX MPUMEHSAIOT A1l U3YYEHHS TEXHHYECKOTro
COCTOSIHUA HEOO6CaXEHHbIX CKBAXXHUH, NOAPA3AENAIOT HAa ABE rPyNbi:

- o6wMe s Bcex CKBaAXMH, KOTOpble NMpeaycMaTPHBaIOT onpe-
AeNeHNE MPOCTPAHCTBEHHOTO TMOJIOXEHHS U FEéOMETPHYECKOrO ce-
YeHUS CTBOJIOB CKBaXHH C LENbl0 UHPOpPMaUHOHHOro obecrneve-
HHA ux Ge3aBapuHHOro 6ypeHHs H y4€Ta 3THX AaHHbIX NPH onepa-
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THBHOM M CBOOHO# re0JIOTMYECKOH HMHTEPIpETaUMH MaTepuanoB
komnaekca FTUC;

- cneuHanbHble, NpeaocTaBnAiolwme HHdopMaLoHHoe obecre-
YeHHe ANA JINKBUAAUMH NIPESABAPMITHBIX U aBapUHHbIX CUTYyaLIMi.

8.1 O6wme nccienoBanma

8.1.1 O6wue MccnenoBaHust oGeCcneymBaloT:

- OmpeAeNeHHe NPOCTPAHCTBEHHOIO MOJIOXKEHUS CTBOJIa CKBaXH-
Hbl MO 36HHTHOMY M a3WMYTAIbHOMY yrnaM (MHKIMHOMETpHMSA) U
YCTaHOBJIEHHE COOTBETCTBUS TPACKTOPHH CTBOJIA MPOEKTY;

- onpedeneHHe CpeaHero AMaMeTpa CKBaOXUHBI (KaBEPHOMETPHUS)
U npodUIA MONEPEYHOro ceYyeHMsl CTBOJIa CKBaXHUHbBI B IBYX OPTOTo-
HaJIbHBIX TIOCKOCTAX (NMpoduneMeTpus), BbiAECHHE MO 3TUM AaH-
HBIM XeNno60B, KaBepPH, CAIbHUKOB, LJIAMOBbLIX M IIMHHUCTBIX KOPOK;

- M3MepeHHe TeMIepaTypbl H €€ BEPTHKANbHOIO rpaaueHTa B Oy-
PALLMXCA ¥ NMPOCTAUBAIOLMX CKBAXMHAX.

8.1.2 PesyabraThi 00LIMX MCCACAOBAHHIT MPUMEHAIOT WA pelue-
HUA CneayloluMx 3a5ay:

- YCTpPaHEHHA MOTEHUMAIbHON aBapMHHOCTH, CBA3aHHOWM C BO3-
MOXHbIMU NMpUXBaTaMH GYpWJIBHOTO MHCTPYMEHTa B Xeyobax (aoc-
TUTaeTCA paspyLeHUEM BbISIBACHHBIX XeJI000B, BbIACICHHEM UHTEP-
BAJIOB M 3HAYEHMI NOKANbHbIX NEPernb0B OCH CKBAXHHbI, H3MEHeE-
HHMEM CKOPOCTEl U TEXHONOTMM NOABEMA U CNycKa OypWIbHOrO MH-
CTPYMEHTA B MPHUXBAaTOOMACHbIX HHTEPBAIaX);

- pa3paGoTKH MepONpPUSATHIA MO YAYYIIEHHIO NPOXOAUMOCTH Oy-
PWILHONO MHCTPYMEHTa M CKBaXMHHBIX MPUGOPOB MO CTBOJNY CKBa-
JKUHBI (H3MEHEHHE BA3KOCTH, BOAOOTAAYH, CTATHYECKOro Hanpsxe-
HHSl CABHIA NPOMBIBOYHOM XMAKOCTH, MPOMBIBKA CKBAXHWHBI C Bpa-
LieHHeM GYpPHILHOTO HHCTPYMEHTaA, WA0NOHMPOBaHKE);

- onpeaeneHusa (HaxTHYECKOro MPOCTPAHCTBEHHOTO MOMAOXEHHUS
CTBOJIOB BEPTHKAIbHBIX H HAKJIOHHO HampaBi€HHbIX CKBAXHH M MX
KOPPEKTHPOBKH B XOA€ Aa/bHellero GypeHHs ¢ Leablo AOCTHXEHHUS
MPOEKTHOTO MOJIOXKEHHS;

- BbIOOpPAa MECT YCTAHOBKM LIEHTPAaTOpOB, TypOOJM3aTOpOB, Lie-
MEHTHPOBOYHOro marpy6ka M GauiMaka o0camHON KOJOHHBI U CO-
eIMHEHHNs €€ CceKLMit;

- BbI6Opa MHTEPBANOB YCTAHOBKH onpoboBateneit U KepHOOTOOop-
HHKOB Ha reou3nyeckoM Kabese U makepoB MJIaCTOMCNbITaTeNEN Ha
Tpybax;
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- pacyéra 06bEMa CKBAXHHbI 1151 3aMEHBI TPOMBIBOYHOM XHAKO-
CTH, TUTAHHPYEMOIl 3apaHee WIM BbI3BaHHOWH U3MEHEHHEM YCNOBMIA
6ypeHnd, v 06béMa 3aTpyGHOTO NPOCTPAHCTBA 1S NPOBEAEHHUSA TaM-
MOHAXHBIX paboT;

- yuéTa reoMeTpuM CTBOJIa MpPH NPOBEAEHHHM aBapHUifHbIX paGorT,
CBAA3AHHBIX C M3BNEYEHHEM W3 CKBAXWHBI OGOPBAHHBIX CEKUMit Gy-
PWIBHOTO MHCTPYMEHTA U NMOCTOPOHHUX MpPEIMETOB;

- MOMYYEHHS HCXOOHBIX JAHHBIX U MHTEPNpPETALIMH reodu3nyec-
KHX MaTepHaIoB: M3MEHEHH IMaMeTpa CKBRKHHb! ¥ TeMITepaTyphl NpH
o6paborke nanubix BK3, I'K, HK u ap.; yanuHeHus cTBosa U cMelLe-
Hus 32604 NpU NOCTPOEHHN OOBEMHEIX Mozeneil paspesa (celicMoaxy-
CTHYECKOM, re03eKTPUYECKOM, reOUIOTHOCTHOM, FeOMAarHUTHOM) U
3anexeit (reoMeTpuyeckoit, dunbTpaunoHHoi, daouganbHoil).

8.1.3 KoMmiexc oOliMx MccleJOBaHMit OrpaHHYEH M BKIIOYaeT
HHKITMHOMETPHIO, KABEPHOMETPHIO-NMPOGDHIEMETPUIO U TEPMOMETPHIO.

8.1.4 Dranbl M MHTEPBAIbI OOLMX UCCNEIOBAHHIT BEPTHKAIbHBIX
H HAKJIOHHbIX CKBaXWH OMNpeaesiloTCs NPOEKTaMH Ha UCC/Ie0BaHKS
CKBAXMWH, HO OHM JOJDKHBI BBITIONIHATLCS He pexe yeM uyepe3 500 M
MPOXOAKH, a B MEMIEHHO OYpSILLIMXCA NapaMEeTPHYECKHUX, OMOPHBIX U
MIOMCKOBO-Pa3BeAOYHBIX CKBRXHHAX — HE peXe OAHOro pa3a B MeCALL.

8.1.5 UccnepoBaHus KaBepHOMEPOM-NIpopHIEMEPOM U TEPMOMET-
POM BbIMOMHAIOT KaXAblH pa3 MO BCEMY OTKPbITOMY CTBO/NY CKBaXH-
HbI C NMOJHBIM NEPEKPLITHEM paHee HCCACAOBAHHbIX MHTEPBAIOB.

8.1.6 Mpu onpeneneHMH MPUXBATOOMACHOCTH CTBOMA CKBaXXHHbI
BCJ/ICACTBHE O0pa3oBaHMs Xeno6oB, CAIbHUKOB M OCbilIaHMst Bbillie-
3aieraloWMx Nopox U3MEpPeHUs1 KaBepHOMEpOM-NpoduaeMepom Bbi-
MONHAIOT ¢ MPUMEHEHHWEM YCTPOICTB CBOGOAHOIO BpalleHUs Kabess.

8.2 Cneunanphibie HCCNEAOBAHHA

8.2.1 CneunanbHble MCCENOBAHHS NPEAHA3HAYEHb! IS peLEeHNS
YaCTHbIX 334a4:

- BbifiBNIEHMS 30H (DNIOMIONPOSBACHHUI ¥ MOTNOLEHWH NPOMbI-
BOYHO# XWMIAKOCTH,

- BblIE/IEHHS HHTEPBAJIOB 3a/IEraHUA MOPON C BBICOKMMH PEOJIO-
rHYeCKUMH CBOMCTBaAMM, NOABEPXXEHHbIX OLICTPOMY U MHTEHCHBHO-
MY pa3MbIBy JTH60 BbIMYYUBAHHMIO;

- BbIIBJIEHUS MHTEPBAJIOB MpPHUXBaTa GYPUALHOrO WHCTPYMEHTA,

- omnpeeneHUs MOJOXEHUSA U Pa3MEPOB METAUIHYECKHUX npeaMe-
TOB, OCTaBICHHbIX B CKBAXHHE;
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- HaBeJCHMs CTBOJIOB CIMEUMANIbHbIX CKBAXMH, Oypsumxcsa mwis
IylIeHUS POHTAHOB, C MOUCKOM reopU3UYECKHMM METONAMH aBa-
puitHOro CTBOJA,

- YCTAaHOBKM C MOMOLULIO YCTPOHCTB (XXENOHOK), ONYyCKaeMbIx
Ha KaGene, pasfeNUTENbHLIX U U3ONSLIMOHHBIX MOCTOB B CTBOAE
CKBaXWHBI.

B KaXaoM KOHKpPETHOM C/iyyae BPeMs, HHTEpBAAbLl U KOMIIEKC
CHEeLHATbHbIX HCCIIEIOBaHHIt ONPEAENAIOTCA MOCTABAEHHOMN 3anayeit
U Ne0Noro-TeXHMYECKO# CuTyaliMeit B CKBaXHHe. PaGoTbl BLINOAHSA-
10T MO TEXHONOTHSIM, COTIACOBAHHBIM MEXAY HEJPONOJb30BaTeNeM
M npou3BoauTeneM pabotr (reopu3HYECKHM NPEANPHUATHEM).

8.2.2 TIpuTOK B CKBaXHMHY IU1aCTOBBIX BOJ M MOITIOIEHUS NPOMbI-
BOYHOI XMAKOCTH pHKCHPYIOTCs GypoBoit cayx6oit M cranumsamu I'THU
1O H3MEHEHHSM JAB/IEHHS B THAPABIMYECKO#H CHCTEME M BbIXOAa Npo-
MbIBOYMHOI#1 xuakocTH. IHTeHCHBHbIE BOAONMPOABACHMSI H NMOrOLIe-
Hus OObIYHO MPUYPOYEHbl K TPEWMHHO-KABEPHO3HLIM M 3aKapCTO-
BaHHbIM KapbOHaTHBIM NMOPOJaM, pexXe K MAACTaM NecYaHUKOB 6OJb-
LIO# TOMUWHBI, XaPaKTEPUIYIOWIHXCS AHOMAIBHO BBICOKMMM M1aCTO-
BbiMH garneHusiMu (ABIT) npu BononpossieHUsAX AHG0 aHOMaNbHO
HU3KUMH naacToBbiMu gaeneHusaMu (AHITI) npu nornoweHusx.
[Mocreanue, X TOMy Xe, BCKPbIBAIOT HA HECTPYKTYMPOBaHHbIX (He-
TIMHUCTBIX) MPOMBIBOYHLIX XHMAKOCTAX BO M3GeXaHWe rapopaspbi-
BOB IIaCTOB NPU YBEHYEHUM TUIOTHOCTH MPOMbBIBOYHON XNIAKOCTH.

HHTepBanbi NPUTOKOB M MOIIOWEHHI ONPERENsIOT N0 AaHHbIM
KaKoro-an6o oJHOro UM HecKOAbKHX reo(pU3nYeCKMX METONOB:

- BBHICOKOYYBCTBHTE/bHOI TEPMOMETPHH — MO PE3IKOMY M3MEHe-
HMIO TEMNEPaTYPHOrO rPpafWeHTa MPOTHUB OTAAIOLUX U MOTJIOLAIO0-
LMX MIACTOB;

- TC nan pe3ucTMBUMETPHH, — €CJIM XUIAKOCTb B 3aCTOMHOI 30HE
HHXe UHTepBaa NPUTOKA WIN MOMIOWEHHKA 00nafaeT apyroit MHHe-
paiu3aLiueit, Mo CPaBHEHMIO C XHMAKOCTBIO Bbillie 3TOr0 MHTEPBAA;

- MeXaHM4eCKOil WAU TEPMOKOHAYKTUBHOM PacXONOMETPHU;

- aKyCTHYECKOro KapoTaXa, eC/Ii MHTEPBaJ NPUTOKA WIN NOMJIO-
WIEHHS NPHYPOUEH K TPELHHHO-KABEPHO3HbIM ¥ 32KapCTOBAHHbIM
noponam;

- TK — npu nposaBinBaHMM B CKBAXUHY XUAKOCTH, 0GOTalLIEH-
HO# KOPOTKOXHBYLUMMH H30TOMaMHU.

8.2.3 INMopoasb! ¢ BLICOKUMHM PEONIOTMHECKHMHU CBOICTBAMHU Mpen-
CTaBNIeHbI [UIACTHYHBIMM, NMEPEYBNDKHEHHEIMU [JIMHAMM, 3a/1€rAI01UM-

51



PII 153-39.0-072-01

MH Ha HeGoabwnx ray6uHax (400-600 M) Ha MecTopoxaeHusx 3anan-
Ho#t Cubupu, a Takke raybokosaneraiownmu (1000-3000 M) ramHa-
MH ¢ ABIIJl 1 Tomuamu coieii Ha MECTOPOXIEHHAX IOXHOM YacTH
Poccun. Kak npaBuno, Takne nopoabl 6biCTpO ¥ HHTEHCHBHO Pa3Mbl-
BAIOTCA BO BpeMsi GYpeHHMst CKBAKHH Ha 06/1erYEHHBIX M HEAOCTAaTOYHO
CTPYKTYMPOBAHHBIX MPOMBIBOYHBIX XMAKOCTAX, 06pa3ys riybokne u
NpOTsDKEHHBIE KaBepHbI. B npocranBalowinx # 06CaXeHHbIX CKBAXHHAX
pa3MbIB 3aMEHSAETCA TIaCTUYECKUM TEYEHHEM STHX MOPOA, MX BbiNy-
YMBAHHEM B CTBOJI CKBAXHHBI. B 06caxKeHHbIX CKBaXKHHAX OHH BO3Meii-
CTBYIOT Ha 06CaqHyIO KOJOHHY, M3ru6ast U pa3pbiBas €€ Mo OAHOW U3
MydbT Ha MaIbIX IlyOMHAX U CMHHas Ha GOMbLLIKMX.

HHTepBanbsl nopon ¢ BbICOKMMM PEOIOrHMYECKHMHM CBOMCTBaMM
YCTaAHABIMBAIOT MO AAHHBIM MOBTOPHON KaBEPHOMETPUH-npodue-
METPUH, GUKCHPYIOLHX MOsABAEHHE NIYOOKHX M MPOTAXKEHHBIX Ka-
BepH, ObICTPO yBeAMuMBalIOWIMXCA BO BpeMeHU. Ha marepuanax AK
OHM XapaKTepPH3YIOTCS Ha MaJIblX IIyOMHAaX MUHUMAJIbHbLIMHU B pa3pe-
3¢ 3HAYEHUSIMM CKOPOCTEH MPOAOJBHOM BOAHbI (MaKCHMAaibHbIMH
3Ha4YEHUAMH Af), GAM3KHMH K UX 3HaYEHHAM B MPOMBIBOYHOM XHA-
KOCTH, M MAKCHMAJIbHLIM 3aTyXaHWeM 3TO# BOAHBI. DTO OTHOCHTCA H
K YCNIOBMSAIM, KOT1a NJIACTHYHbIE INHbI 3aJIEralOT CPEAH APYTHX [IMH.
Ha Gonblumx ray6yHax CKOpOCTH pacnpoOCTpaHEHHs MPOAOALHON H
nornepeyHoit BOJH BO3PacTaloT, a 3HaYeHnsa Ko3dpduumnenra INMyac-
coHa u Moayns KOHra yBeIHUHBAIOTCS 1O CPABHEHHUIO C HOPMAIbHbI-
MM 3HaYEHUAMMH 3THX BEJIMMMH Ha JaHHOM rny6uHe.

B ckBaxxuHax «craporo ¢oHaa» H3MEPEHH CKOPOCTEH Mpodoab-
HOIl ¥ NOTNEpPeYHON BOJIH BLIMOJHAIOT Yyepe3 00CaaHyIO KOMOHHY,
npuUMeHss MpHUeopb ¢ paboyeit YaCTOTOI H3yyaTenen, Haxoasales-
ca B aManasoHe 8-10 xT'u.

8.2.4 YuacTku npuxsaTa GypuiabHbIX TPYO B Xesnobax, MHTEpBanax
pe3Koro nepern6a ocu CKBaXHHbI, BOJAM3H 32604 U Ha yyacTKax pes-
KMX H3MEHEHMUIT AHaMETPa CKBAXHHbI BCIEACTBHE OCHIMAHHA Bbillie-
3aJIeralomxX Nnopol YCTAHABIMBAIOT C Le/MbI0 BbIGOpa ONTHMANbHBIX
METORMK JIMKBHAALMH aBapMiA.

Ilnsa onpeaeneHns MecTa W MHTEPBaJa NPUXBATa MPUMEHSIOT MeK-
TPOMAarHUTHbBIE U aKyCTHYECKHE npuxBaToonpeaenntenu. Uamepenus
JIOTIOJIHAIOT 3anHucbio Aokaropa MydpT (JIM) ana KOHTpons nojaoxe-
HU pa3inyHbIX 31EMEHTOB KOMNIOHOBKH GYPHALHOTO HHCTPYMEHTA.

8.2.4.1 MarHuTHbII1 MeToA OMnpeneAeHHsl MeCTa MPUXBATa OCHO-
BaH Ha U3MEHEHUM MAarHMTHbIX CBOMCTB MaTepHana CTaibHbIX TPYO
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NPH NPUIOXKEHUH K HUIM MEXaHWYECKOI Harpy3ku (HaTsSXeHHs, pa3-
TPY3KH, CKpydynBaHus). Ero peaausyior ¢ moMouibio HHAYKUHOHHBIX
MPUXBATOONIPEACANTENCH W MHAMKATOPOB Mecta mpuxsata (UMIT)
MpPH clenyloliei nocaeaoBaTe/IbHOCTH BbIMONHEHUA ONepaLuit:

- PEerucTpupyloT KOHTpOJibHYIo (¢poHOoByio) KpuByio UMIT ana
BbLOENEHUS 3aMKOBbIX COeIUHEHMI;

- B MpeAnoaaraeMoM MUHTEpBaJie NMPUXBATa WIH MO BCeit Gypuiib-
HOM KOJIOHHE yCTaHaBAUBAIOT Yepe3 10-20 M MarHUTHbIE METKH;

- peructpupyiot Kpusyio UMII ¢ MarHHTHbIMM METKaMH;

- NPHUKJIAALIBAIOT K KOJIOHHE MAKCUMAaJIbHO BO3MOXHbIE MEXaHH -
YyecKHe Harpy3ku (HaTsKeHMe, pa3rpy3KH, CKpyuMBaHME) C HENbIO
CHATHA MarHUTHBIX METOK Bbillie MECTA MPUXBATa;

- perucrpupyior kpusyio UMII co CHATLIMH METKaMH;

- OMpeJensioT BEPXHIOIO FPaHHLY MHTEpBajaa NPHXBaTa MO CTH-
PaHMIO MM YMEHbLIEHHUIO aMIUIMTY, MarHUTHbIX METOK B CBOGOAHOI
OT MPHUXBATA YACTH KOJIOHHbI;

- A 6osiee TOYHOTO OfNpeae/ieHHs BepXHel rPaHMLIbl MPOBOAAT
BTOpoii UMKA n3MepeHniit UMII ¢ ymeHblLIeHHEM pAaCCTOHMIE MeX-
Iy MeTKaMu 1o 1-2 m.

OrpaHHYeHHS MeToa 3aKMIOYAIOTCS B BO3MOXHOCTH €ro npume-
HEHHMSA TONLKO B CTa/lbHBIX TPyOax, onpeaeseHHH OAHOM BepxHeii rpa-
HULbl MHTEpBaNa MPUXBaTa, CHUXEHUH 3((PEKTHBHOCTH B CHAbLHO
HCKPHBAEHHBIX CKBAXHHAX, B YTSXKENEHHbIX OYpWIbLHBIX TPyGax U Ha
6oabluMX ryGHHAX BCEACTBHE IIOXOTO CTHPAHUS MarHUTHBIX METOK.

8.2.4.2 TpuHUMN DeHCTBUSA aKYCTHYECKOIO MPHXBATOONpPENeIn-
TeNs TOT Xe, YTO M aKyCTHYECKOro eMeHToMepa. 3MeHeHue xapak-
TEPUCTHK YNPYroii BOJIHBI, PacNpocTpaHsiowleiics B 6yprwibHbIx (00-
cagHbix) Tpybax, MpM UX 0OXATHH FOPHBLIMH MOPOAAMH M LUIAMOM
TaKoe Xe, KaK MPH LUEMEHTUPOBaHMHM TPYO: MPOMCXOAMT OTTOK B
NOpoAibl SHEPTrUH BOJHbI, PACAPOCTPAHSAIOLUCHCS B KOJIOHHE, U NMO-
SIBJICHHE B BOJTHOBOM MaKeTe KoneGaHuii npoaonbHOit M nmonepeyHoli
BOJIH, PaCMPOCTPAHAIOLMXCA B TOPHBIX MOpOAaX.

HccnenosaHua akyCTHYeCKMM MPHXBATOOMpEACANUTENEM KONOH-
Hbl MPUXBAYEHHBIX OYPHIbHBLIX TPYO BLIMOMHAIOT MO BCeil €€ UIMHE.
WHTepBan npuxsaTta HaXOAAT, HHTEPNPETUPYS NONYYEHHbIE JaHHbIE
no MeToANKe LieMeHTOMeTpHH. [TpenMyliecTBa MeTOAA 3aKTIOYAIOTCS
B BO3MOXHOCTH BbUIENICHHS MPOTSKEHHOCTM MHTEPBala MPUXBaTa
HE3aBMCHMO OT THMa TpYO M ryOMHBI CKBaXHHbBI, a TAKXe B Gonee
BBICOKOH €ro onepaTHBHOCTH.
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8.2.5 OnpeneneHune NonoXeHWi OCTaBICHHbIX B CKBXKHHE MeTal-
JINYECKHX MPEAMETOB OCYLUECTBAAIOT C MOMOLLBIO NEKTPHYECKHX U
3/IEKTPOMarHUTHbIX METOZOB, PEarHpyIoOlIMX Ha HHU3KOE yleNabHoe
3NEKTPHYECKOE CONMPOTHBACHUE (BbICOKYIO I/IEKTPHYECKYIO MpPOBO-
JAUMOCTb) METalIa.

DnexTpHYeCKHe MeToabl (CTaHmapTHHIM KapotaxX, BK) npume-
HSAIOT, €C/IM BO3MOXEH HEMOCPeACTBEHHBIN (XOTA Obl 4epe3 cCJOi
NMPOMBIBOYHOH JXMAKOCTH) KOHTAKT M3MEPMTENbHOIO 30HAA C mpea-
MeToM. DnexrpoMardutHbie Metoabl (UK, onpeaenutenu metawia —
OM), — ecnv npeaMeET HAXOAKTCA HA KAKOM-TO HEGONBILIOM (EAUHM-
Ubl METPOB) YAAIECHHU OT CTBOJIA CKBAXHHbI, HaNpHMep, B napai-
JIeIbHOM CTBOJIE, @ TAKKE B CKBAXHHAX, 3aNMOJAHEHHbIX HEMpPOBOAA-
weit xuakocTbio. IosoxeHne ¥ pa3mMepbl MpeaMeTa YCTAHABINBAIOT
MO Pe3KOMY, HE BCTPEYAIOLIEMYCS B TOPHbIX NOPOAAX, YMEHbLUIEHHIO
3apEerMCTPUPOBAHHBIX 3HAYCHHIA SIEKTPHYECKOTO CONMPOTHUBACHNS.

8.2.6 HaBeneHHe CTBONOB CrieLIHANbHBIX CKBAXMH, GypALIMXCa i
ryleHns poHTaHOB, BEAETCS NO pe3yabTaTaM BICOKOTOYHbIX HHK-
JIHHOMETPHYECKHX H3MepeHHmit. TIpu aToM:

- IS YMEHbILEHUs CY4aifHON M CHCTEMAaTHYECKOM MOrpeLHoc-
Teil U3MEpPEeHHUs BLIMOMHAIOT 2-3 NpuGopaMy, CNyCKaeMbiMM NOPO3Hb
WA B eauHoM cBa3ke. IpuGopbl 3aHOBO KanuGpyIoT nepea KaxabiM
CIIYCKOM M TIOC/ie NOABEMA N3 CKBAXHHbI;

- NPUBA3KY M3MEPEHMil K pa3pe3y NMpOBOAsAT OGbLIYHBLIM CMOCO-
60oM, MPUHATHIM B paitoHe paGoT, N0 MaTepnaiaM CTaHAAPTHOIO Ka-
poraxa (TIC, KC), I'K, BK u mp.

8.2.6.1 MNpu npnGANXEHNUN K aBAPUIHHOMY CTBOJIY €r0 NMOMCK OCY-
WECTBASAIOT METOAOM aKyCTHYeCKO#H LIYMOMETPHM, B TOM YHCAE C
NPHMEHEHHEM BbICOKOUYBCTBHTENbHBIX TPEXKOMITOHEHTHBIX CEHCMON-
PHEMHHMKOB, M 3/IEKTPOMarHUTHbIMKH METOAaMH, BHIGOP KOTOpBIX
ONpeAeNAeTCs HANHYMEM WJIH OTCYTCTBHEM B aBapMiiHOM CTBOjE
06caqHo# KONOHHbI U NPOBOAALLEH XHIKOCTH.

8.2.6.2 Pa60Tbl BHIMOMHAIOT MO WHANWBUAYANbHbIM NPOrpaMMaMm.
TToMHMO CKBaXXMHHbBIX MCC/EA0BAHMIT OHM MOTYT BK/IIOMATh AeTalb-
HYIO BbICOKOpa3pelaloLLylo CEACMMUKY M ApYrue HCCAea0BaHuA.

8.3 Texnonornueckan cxema H3MepeHHit

TexHonornyeckas cxema rnpopeAeHHs OGLMX U CTIELIHATLHBIX HCChe-
ZIIOBAHHUH W KOHTPO/b KaueCTBa NMEePBUYHbIX JAHHBIX, BKIOYas TpeGo-
BaHUA K KOMIUIEKCMPOBAHUIO U3MEPHUTENbHbIX MOYAEH, METPOAOTHYEC-
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KOMY 06ecneyeHHIO, perucTpauny NnepBUYHbIX UH(PPOBBIX JaHHBIX,
OLICHKe MOIHOTbI BHIMOIHEHHS1 KOMILIEKCA M KaYeCTBA Pe3yALTaTOB U3-
MepeHUil, COOTBETCTBYIOT TpeGOBAaHHAM, UINIOXKEHHBIM B pasaene 6.

8.4 OGpaboTxa ¥ HHTEPTIPETALHA NEPBHYHBIX AAHHBIX

8.4.1 Okcnpecc-06paboTKy M MHTEPNPETALIMIO JAHHBIX OGILUMX M
CrielHaNbHbIX UCC/IENOBAHHI BbIMONHAIOT HEMOCPEACTBEHHO HAa CKBa-
XuHe. OKOHYaTe/NbHOE 3aKMIOYEHHE BBLAAET WHTEPNpPETaLMOHHas
cnyx6a reodu3nuecKoro NpeanpUsaTHA.

8.4.2 Io pesynbTaTam OGLIMX HCCACAOBAHUI HEPOTIONb30BATENIO
nepeAaloT 3aKNIoMeHHe O HAJIMYHH M MHTEpBaNnax pa3sBHTHA XeEJOo-
6OB, CaIbBHNKOB M CyXEHHil CTBONMA, B TOM YHCJE HU3MEHEHHE MX
COCTOSIHHA MO CPaBHEHHIO C MpeAbIAYWHMH U3MEPEHUAMH, NOUH-
TEPBAIbHO YKa3bIBAIOT KO3(PHULMEHT NMPHXBATOOMACHOCTH, Xapak-
TEPU3YIOLLUIA OTHOLLEHHE IJIMHHONM M KOPOTKOIi oceit Xxenoba.

3aKmouyeHHe MOXET COZEpXaTb peKOMEHAALUWH HERPOTONb30Ba-
TeNo 0 pabore ¢ GYPWILHBLIM MHCTPYMEHTOM, BKJIIOYAlOLIME OAHO-
BPEMEHHO WM BPO3Hb TPeGOBaHMS MOABEMA MHCTPYMEHTA C NMOHM-
XEHHOM CKOpOCTbIO; HEAOoNylLieHUs GOoNbLUMX 3aTAXEK; cOuBaHMA
MHCTPYMEHTA BHH3 MPH MOABNCHHH 3aTSXKEK M NOCAEAYIOMIEM Mef-
JICHHOM MoABbEME C OJHOBPEMEHHBIM BpallleHHEM KOMOHHBI POTO-
POM; ONTHMHU3ALUHM KOHCTPYKLUMH MHCTPYMEHTA 32 CYET yMeHblie-
HHA €ro AWaMeTpa W YCTAHOBKM LIEHTPAaTOPOB Hall YTSKENEHHbIMU
OypHAbHBIMH TpYGaMu M ap.

8.4.3 INo pe3ynbTaTaM HHKJINHOMETPHYECKHX HCCIEROBAHHUI He-
JApOMNOoAb30BaTENIO MEPENAIOT:

- AaHHble MOUHTEPBAIbHbIX U3MEPEHUH 3HAYEHHH 3EHUTHLIX Yr-
JIOB M a3UMYTOB C MPHUBA3KOI MO rayGuHe;

- NMAaH CKBaXHHbBI, ColepXalWUil HanpaBjieHHUs KOOPAMHATHBIX
oceit, MacluTaObl, TOMKY YCTbS CKBAXHHbI, MPOEKTHOE U (haKTHyec-
KOe moJjioxeHHe 33008 U pacCTossHHe MeXIy HHMH, CMeElEeHHE 3a-
601, AMPEKLIMOHHDIH YTON MM a3UMYT HaMNpaBJIeHUs «yCTbe-3a60i1»;

- npodunb (aKCOHOMETPHYECKYIO MPOEKLHIO) CKBOKUHBI C YKa-
3aHHEM HaMpaB/lCHHs BEPTHKAJIbHOW KOOPAMHATHOM OCH, MacCluTa-
6a, IMPEKUHOHHOrO yIna WIM a3uMyTa BEPTHMKAIbHON MIOCKOCTH,
Ha KOTOPYIO MPOEKTHPYETCS OCh CKBAXHHBI, YATHHEHHE CKBAXHHbI.

8.4.4 ®opmbl NpeaCcTaBAEHHS JAHHBIX CMELIMAMbHBIX HCCAENOBA-
HUii ¥ Pe3yNbTaTOB HX HHTEPIPETALIMH COTJIACOBBIBAIOT C HEAPONO/b-
30BaresieM.
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9 TEXHOJIOTUA U3YYEHHUA TEXHHUYECKOI'O
COCTOSHUA OBCAXEHHBIX CKBAXKWH

Teodusnyeckne UCCIeN0BaHHS TEXHHYECKOTO COCTOSIHHMA obcan-
HbIX KOJIOHH M LIEMEHTHOTO KaMHsi B 3aTPyOHOM NMPOCTPAHCTBE BEAYT
B MPOLIECCE CTPOUTENLCTBA U IKCIAYAaTaLUMU CKBAXHH. ITH HCCaeno-
BaHUsA NMoApa3fesloT Ha:

- oOlume, BbIMONHSIEMbIE BO BCEX CKBAXHHaX;

- cneuManbHbie, KOTOpPble MPOBOIAT TOJAbKO B CKBaXHHax, pe-
XMM 3KCIUTyaTaLlM¥ KOTOPbIX OT/IHYAETCA OT NPOEKTHOTO WK B KO-
TOpBIX BO3HHKIHU ApYrie O0OCHOBaHHbIE MPEANONOXKEHHA O Hapy-
LIEHUM LIEJOCTHOCTH 06CanHOM KOMOHHBI M/WAN LIEMEHTHOTO KOJb-
ua H, KaK CJICACTBHE, TEPMETHYHOCTH 3aTPYOGHOrO MPOCTPAHCTBA.

TexHonoru4yeckas cxema NPOBEACHUS MCCNEAOBAHUN U KOHTpO-
JIfl XayecTBa NMepBHYHBIX AAHHBIX, BKAIOYAas TPEOGOBaHHA K KOMIUIEK-
CHPOBaHHIO U3MEPUTENIbHBIX MORYJNEil, METPOOTHYECKOMY obecre-
YEHMIO, PETUCTPALMH MEPBUYHBIX LIHPPOBLIX AaHHBIX, OUEHKE MOJ-
HOTHI BbIMOJHEHUS KOMIUIEKCA M KayeCTBa Pe3yNbTaTOB H3MEPEHHI,
COOTBETCTBYET MINTOXEHHOM B pa3nene 6 HacToawero PI.

9.1 Odmme HecnenoBaHus

9.1.1 O6wHe nccaenoBaHHA MPEeAHA3HAYEHbl VI OLEHKH uenoc-
THOCTH W HecyLuei cnocoGHOCTH 06CanHONi KOMOHHBI U TepMeTHY-
HOCTH 3aTPyGHOro NMPOCTPAHCTBa KaK OCHOBHbIX 3/1EMEHTOB CKBAXH-
Hbl, oGecneynBarolLUX e€ paboTOCMOCOGHOCTb B COOTBETCTBUH C 3a-
NMaHUPOBAHHBIMH TEXHONIOTHYECKMMH HAarpy3KaMH W BHIMOJIHEHHE
NPHPOLOOXPAHHLIX 3aaa4. OHM BKAIOYAIOT H3MEPEHHA:

- pa3MepoB U NOJIOXEHHS B pa3pe3e OTAC/IbHBIX 3/EMEHTOB 06-
CanHOM KONMOHHBbI — TPY6, MydT, naTpybKoB, LEMEHTUPOBOYHOrO
GaliMaKa, HEeHTpaToOpOB, TYpOYIH3aTOPOB, — M COOTBETCTBMS MOJO-
XKEHHMSA 3THUX 3IEMEHTOB NMPOEKTHOMY U «Mepe TpYO»;

- TOMWMH 06CamHbIX TPYG BO BHOBL MOCTPOSHHbIX M AEHCTBYIO-
LMX CKBaXHHAX;

- MMHHMa/bHOTO M CPEAHEro NPOXOAHOTO CEYeHUs Tpyo;

- BbICOTBI NOABEMA LIEMEHTHO#M CMECH, CTETIEHH 3aMOJHEHMS 3aT-
pPYOHOro NpOCTPaHCTBA LLEMEHTOM H €ro CLEIUIEHHs ¢ 06CamHOl KO-
JIOHHO! Y rOpHbLIMHM MOPOJAMH;

- HAMYMA B IEMEHTE BEPTHKANBHBIX KAHAOB M MHTEPBAIOB BCNY-
4YEeHHOro (ra3oHachilCHHOTO) LIEMEHTA;

- rAY6MHbI ¥ MPOTAXEHHOCTU MHTEPBAJIOB nepdopauuu.
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9.1.2 KoMmiiekc o61HX Uccief0BaHMI COCTABAAIOT raMMa-Kapo-
tax (I'K) mns npuessku nonyyeHHbIX JaHHBIX K pa3pe3y, JioKauus
myodr (JIM), akyctnueckas uemenromerpus (AKLl), ramma-ramma-
ueMeHToMetpha (LIM) unu ramma-ramma-nedekroMeTpuss M TON-
wmHoMetpusa (I'TAT), tepmomerpusa (T).

Ipy Hannyum 0GOCHOBAHHBIX MPEANONOXEHHA O HEYIOBIETBO-
PHTENLHOM COCTOSHMM OGCAagHON KOJIOHHBI M LEMEHTHOrO KaMHS
KOMIUIEKC JONOMHSAIOT MeXaHW4ecKoi TpyOHo# mpodunemerpuei,
NEKTPOMArHUTHON MM aKyCTH4eCKoii aedeKToOMETpHeit KOJOHH,
aKYCTH4ECKO# BBHICOKOYACTOTHOM CKAHMpYIOlieH LIEeMEHTOMETpHEi
(AK-ckaHupoBaHue).

9.1.3 OGune uccneaoBaHUS MPOBOAT MOCJ]E CIyCKa KOHIYKTO-
pa, MPOMEXYTOYHOM (MPOMEXYTOUHbIX) M IKCIIYATaLlHOHHOM KO-
JIOHH MO BCER MX LIHHE.

9.1.3.1 UccnegoBaHusi TepMOMETpHEit IUIA ONMpeeNeHUS BbICOTbI
noabéMa LieMeHTa (oTOMBKa ronioBbl LeMeHTa — OTI'Ll) BeayT B nep-
Bble 24 4 MOC/e OKOHYaHHS LeMEHTUpOBaHUsA. OZHOBPEMEHHO MO
BEIMYMHE TEMNEPATYPHbIX aHOMAJIUI OLIEHWBAIOT 3aNOJHEHUe Lie-
MEHTOM KaBepH B CTBOJIE CKBaXXHHbI.

9.1.3.2 Komnnexkc TK, JIM, AKLl, UM wunau I'TAT BuimosHsioT
cnycta 16-24 4 no OKOHYaHWM LIEMEHTHPOBAHMA, MOMHONO CXBaThl-
BaHUSA LieMeHTa U pa3GypHUBaHMs CTON-KOJIbLA.

9.1.3.3 [Ins Bblxe/ieHUss HHTEPBAJIOB NephopaLMH NPOBOIAT raM-
Ma-KapoTax (C Lenblo NMPUBA3KH reodu3nyecKuX SaHHbIX K ryOu-
He), NIoKalUuio My(dT U OTBEPCTHH, TepMOMeTpuio. TepMoMeTpHio
HeoOX0AHMO MPOBOAMTbL HEMOCPEACTBEHHO mocne nepdopauuu; c
TeyeHMEeM BPEMEHU TEMIEPATYPHbIE AHOMANKWU PaCTIBLIBAIOTCA.

9.2 Cneupanbhble HCCCA0BAHHSA

9.2.1 CneunanbHble UCCAEAOBAHHUSA NMpeAHa3HAYEHbI AN petie-
HHS YaCTHbIX 3a/1ay, CBSI3aHHBIX C BblAeNeHHeM AeeKTOB 06camHbIX
KOJIOHH M LIEMEHTHOrO KO/bLIa, KOTOPbIE CTAaBAT NOX COMHEHHE rep-
METHYHOCTb 3aTPYGHOrO npocTpaHCTBa. OHM MHOTOYMCIAEHHBI M
BKJII0YAIOT:

- obHapyxeHHe B Tene 06CaaHON KONOHHBI TPELUHH, MOPLIBOB,
OIVHOYHbIX OTBEPCTHH, HETePMETHYHBIX MYQDT, CTparHBaHUit MyQT
no pe3boe;

- M3MEPCHHE TOMWHMH U BbIACNICHUE WHTEPBAJIOB BHYTPEHHEN U
BHeLIHEH Koppo3uu o6caaHbix TPYO;
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- onpenejieHue HHTEPBAIOB HANMPSDKEHHOTO COCTOAHHUS 06CaaHbIX
TpY6, 06yCNIOBNIEHHOro 06XaTHEM KOJIOHHbI MOPOAAMH C BLICOKMMM
PEONOTHYECKHMM CBOMCTBaMH,

- BbIAE/ICHHE JIOKAIbHbIX MCKPHUBJEHMIT KOJIOHHbI M €€ 3aunc-
HOCTH, OLIEHKY LIe/IOCTHOCTH HapyXHbIX KONOHH (TEXHHYECKOM, KOH-
AyKTOpa);

- OLEHKY IONIOXEHUS M KayeCTBa PEMOHTHbBIX MJIACTbIPEH;

- BbiieJIeHHE 3aKOMIOHHLIX NEPETOKOB XHAKOCTH M ra3a;

- OLEHKY COCTOSIHHSI BHYTPMKONIOHHOTO NMPOCTPAaHCTBa — OMNpeae-
JIeHHE HHTEPBAIOB FMAPATHBIX, MapaHOBBIX M COEBLIX OTIOXEHMI.

B KaxmoM KOHKPETHOM CJlyyae MHTEpBajIbl U KOMIUIEKC CHeLiu-
alIbHBIX MCCCAOBaHHt ONpeaensoTcs nocrasaeHHoi 3anaveii. Hc-
C/IEA0BaHUSA BBIITOMHAIOT NO WHAMBHAYAJILHLIM MPOEKTaM, COIACO-
BaHHBbIM MEXAY HepOMNOAb30BaTeNEM H IPOU3BOAHTEEM PabOT.

TlepeueHb 3a1a4 U HEOOXOANMbIX HCCJIEIOBAHUIA MOXET ObITb Cie-
AYIOINM:

9.2.2 OnpeneneHue TOMLUMHB TPYO, KOTOpass MOXET YrpoXaiolle
YMEHBLUIATbCA BC/IEACTBHE U3HOCA MO OAHOMH M3 006pa3ylowux, BAOAb
KOTOpO## NpOMCXOAUT ABHXeHHe GypuabHoro uHctpymenta n HKT,
BHYTPEHHEH M BHELIHEH KOPpPO3MM MeTauia, BO3HMKAIOWEH B pe-
3yJbTaTE NEKTPOXMMHYECKHX MPOLIECCOB B CKBaXHHE U 3aTpyOHOM
MPOCTPAHCTBE U CEPOBOJOPOAHDBIX MPOABNACHUMH.

9.2.2.1 UHTerpanbHO (B MOTMEpeYHOM CEYEHHUM) TOMILMHY TPYO
HU3MEPSIOT METOAAMH rAaMMa-raMMa-TONLIMHOMETPHH U SNIEKTPOMAr-
HUTHOI aedexTockonnu; auddepeHUMPOBAHHO — C NMOMOLUbIO aKy-
CTHYECKOr0 CKaHWpOBaHMSA, a TAKXE MeXaHH4ecKo# TpyOHOi# npo-
dunneMeTpun U MHOropbiyaxHoM TpyOHOH mpoduneMeTpHu.

9.2.2.2 MexaHu4ecKylo TpyOHYIO NPOGUIEMETPHIO BbIMOJIHAIOT B
IBYX PeXHMax: HEMpPepbIBHOM PErMCTPAaLMM ABYX B3aMMHO NEpNeH-
JAUKYAAPHBIX AMAMETPOB M CPEAHEro AMaMeTpa TpYO M TOUEUHOl ae-
TaJIM3ALMOHHONM PErHCTPaLIMM OTKJIOHEHMA KAXIOTO U3MEPHUTENIbHO-
ro pblyara.

HenpepbiBHYIO 3amiCh BeAyT MO BCei KONOHHE C UENbIO BbiGopa
YYaCTKOB JeTaH3aLHOHHbIX paboT.

Jerann3aunoHHble U3MEPEHUs MPOBOAST B MHTEPBANAX YBelUYe-
HHUSL OHOTO M3 ABYX M3MEpSEMbIX JHAMETPOB, U3MEHEHUH BHYTpEH-
Hero AHaMeTpa Tpy6 H B MECTaX JIOKAIbHOTO MCKPHBJIEHHUS CKBAKUHbI.
B 3aBHCHMMOCTH OT NPOTSKEHHOCTU AeEeKTHOrO MHTEPBAIA PacCToA-
HHE MeXIy TOYKaMM JEeTaIH3allMH MOXET W3MeHATbCs oT 0,1 10 | M.
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9.2.2.3 DneKTpOMarHUTHY10 1eheKTOCKOMUIO TAKKE BBIMOJHAIOT
B PEXHMax HenpepbiBHOW M TOYEYHOM ONETANTM3ALUMOHHOM 3anuCH.
H3Hoc onpesnensieTcs: Mo yBEAHYEHKIO PACCTOSAHUA OT OCH npubopa
10 CTCHKH CKBaXXHWHbI.

9.2.3 BouaeneHue MopbiBOB M NPOTsXEHHBbIX (Gosee 8-10 cm) Tpe-
WIMH HapyXHbIX TPYO B MHOFOKOJIOHHbIX KOHCTPYKLIMSIX OCYLLECTBIS-
10T C IOMOLLBIO EKTPOMArHUTHOIM AedekTocKONMM. BansHue BHyT-
PeHHeil KOJIOHHbI YYUTHIBAIOT MO pe3y/IbTaTaM raMMa-raMMa-ToJNLH-
HOMETPHH, MeXaHH4eCKO#H TPYOHO#H NMpoduieMETpUH U aKyCTHYECKO-
0 BbICOKOYaCTOTHOIO CKaHUPOBaHMs, BbIMOJHEHHDbIX NO n. 9.2.2.

9.2.4 BbiaeneHue OAMHOYHBIX CKBO3HbIX OTBEPCTHII AMaMETPOM
Gonee 8 MM, BO3HHMKIUKMX B pe3ylbTaTe Pa3sBUTHA NATEH KOPPO3HH,
CAY4ai{HOH WJM 3aIUIAHMPOBAHHOM (HanpMMeEp, PEMOHTHOM) nep-
dopauuu, oTBepcTHii, BHINOMHEHHbIX CBEPASIIUM niepdopaTopoM, a
TaKXe pa3HOHANPABACHHbIX TPELWWHH KOJOHHDbI, MydT, MO KOTOPbIM
MIPOXOAMT CTParMBaHHe pe3bObl, NOCTHrAeTCs C NOMOIUBIO AKYCTH-
YeCKOro BbICOKOYACTOTHONO CKaHUPOBaHUS U MEXaHMYECKO# LIYMO-
METPHM, NPH KOTOPOH PErHCTPUPYIOT LUYMbI OT TPEHHUSA O KOJIOHHY
NOAPECCOPEHHBIX LYTIOB CKBAXWHHOrO npubopa.

XapakTtep oTBepCTHS (CKBO3HOE MJIH T/IXO€) ONpPEeAensaloT OMHHUM
WIH KOMIUJIEKCOM METOAOB, pearpyioLMx Ha NPHTOK (OTTOK) B CKBa-
XHHY MNAcTOBLIX (GNIOUAOB: TEPMOMETPHEH, Pe3HCTUBUMETpHEI,
AKyCTMUECKOMH WYMOMETPUEN.

9.2.5 lNoBbilIeHHOE HaMpAXeHHe MaTepyasa KONOHHbI, BbI3BaH-
Hoe 06XaTHem 06CcaaHbIX KOMIOHH MOPOAAMH C BLICOKMMH PEOJIOTH-
4eCKMMH CBOHCTBaMH U ABNAIOLIEECS MPEABECTHUKOM NMOTEHLUHANb-
HOrO pa3pylleHHUs KOJIOHHbI, ONpPEAENsIOT N0 AAHHLIM IHMPOKOMO-
JIOCHOTO aKyCTHYECKOro KapoTaxa, TEepMOMETPHH H HENpepbiBHOMN
WHKIMHOMETPHH.

Tpe6oBaHMS K AaHHbIM LIMpoKononaocHoro AK pasnnyHbl npu
BbLIENIEHUH MHTEPBAIOB HANPSKEHHOIO COCTOSIHMS KOJIOHHBI U MO-
poa Ha Gonbiunx 1 Mabix Fy6rHax. Ha 6onblunx rry6rnHax OCHOBHYIO
uHdopMaLMIO MPesOCTaBAAIOT CKOPOCTH PacNpOCTPaHEHU MPOAOb-
HOM U MOTIEPEYHOI BOJIH, 3HAYEHHA KOTOPbIX HCMOL3YIOT 1A pacyé-
Ta yNPYruxX NapamMeTpoB KOJIOHHbl M TOPHBIX MOPOA M OnpeaeeHust
TPadHEeHTOB HX U3MEHEHHS ¢ myOuHol. Ha Manbix riryOnHax uHTepBa-
Jibl HaNPAXEHHOTO COCTOSAHMA 00CaAHON KOMOHHBI O0YCNOBNEHDbI €€
06XaTHeM IMMHAaMM, MEPEXOAAHUMH B MOABHXXHOE COCTOSIHME NpH
NOCTYNJIEHHN B HUX U3GbiTOYHOI Boabl. UHTEpBaNb 06XaTHs XapaKTe-
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PH3YIOTCA GOJbLIMM 3aTyXaHHEM YNPYroif BOJIHbI, PacnpoCTpaHsIo-
uieiica B 06CaAHOM KOIOHHE, BCJICACTBUE 00XaTHA KOJIOHHBI MOpPOAa-
MM M OTTOKA 3HEPTUM 3TOii BOJIHbI B ITOPO/BI, a TAKKE GOMBILHM 3aTy-
XaHMEM BOJIH, PEFHCTPUPYEMBIX Yepe3 KOJIOHHY B NOpoAax.

HononHuTenbHble CBEfIEHUS NMPESOCTABAAIOT JaHHbIE TEPMOMET-
puH (eCnM MOTOK TMOABMXHbLIX MIMH XapaKTepu3yercst Apyroii, mo
CPaBHEHMIO C BMEILAIOLWMMM MOPOAAMH, TEMIEpaTypoi) U Henpe-
PbIBHOM HHKJIHHOMETPHUH, pa3pelliaiolias cnocobHOCTb KOTOPOit A0-
CTaTOMHA ANA ONpeAe/eHUs JIOKATbHbIX H3TMOOB KONOHHBI.

9.2.6 HerepMeTnyHble My¢dThl H IpYre MecTa NOMOIEHHS XHA-
KOCTH B KOJIOHHE OMNpEeAeNsioT MO AaHHLIM TEPMOMETPUH, AeGUTO-
METPHUH H pe3HCTUBUMETPHH.

AHOManMK Ha KPUBLIX TEPMOMETPHH U JeGUTOMETPUM YCTaAHABITH-
BAIOT B NpOLECcCe JOAMBA CKBAXHUHbI MKW KPaTKOBPEMEHHLIX 3aKayeK
XHIKOCTEH B CKBOXKHHY; MPH 3TOM YCTAHABAMBAIOT HUXHIOIO rPaHULLY
Y4acTKa KOJMIOHHbI, B KOTOPOM OTMEYAeTCsl ABMXEHUE XHMAKOCTH.

C noMoubio pe3uCTHBUMETPUH MHTEPBA/IbI MOTNOLLEHMS Haxo-
AT, KOHTPOJUPYS MPOLECC MEPEeMELIEHUS MO CTBOJY CKBaXMHbI
nopuuu (0,5-1 M3) XnIKoCTH, 6IM3KO#H MO NUIOTHOCTH K XHAKOCTH,
NMEepBOHAYANbHO 3aMOHABLLEH CKBAXHHY, HO CYLECTBEHHO OT/IMYa-
IoleiiCs OT Heé MO ANeKTPHYECKOMY ConpoTHBaeHHIo. TTpoaBrxeHme
XKHUAKOCTH OCYLLECTB/IAECTCA NOCAEAOBATENbHBIMH AONHBAMY WIH NPH-
HYAUTEJIbHBIMH 3aKa4KaMH MPOZABOYHOM XXHAKOCTH.

TIpUTOKM XHAKOCTH B CKBAXHHY YCTaHABAUBAIOT TEMHU XE METO-
JaMU — TEpMOMETpHH, 1eGUTOMETPHH M PE3UCTUBUMETPHH.

9.2.7 BuiaeneHue UHTEPBANOB 3aTPYGHOro ABHXKEHUA XUAKOCTH H
raza NpOBOAAT MO AAaHHBIM TEPMOMETPUH (MO JIOKAILHBIM HU3MEHe-
HHUSM TEMNepaTypbl, POpMa KOTOPbIX 3aBHCHUT OT ABMXEHHUA ¢uTionaa
CBEpXy BHU3 WIH Ha000pOT), aKyCTHYECKOI LIYMOMETPHH (CHEKTp
UIYMOB CYLECTBEHHO Pa3/IMYeH VIS 3aKOJIOHHBIX MEPETOKOB XHAKO-
CTH M ra3’a) U 3aKauykH B CKBAXHHY XHIKOCTeH, OOOraléHHbIX HC-
KYCCTBEHHbIMU H30TOMaMH.

9.3 OGpaGoTXa M HHTEPNIPETALMA NEPBHYHBIX NAHHBIX

9.3.1 O6pa6GoTKy M 3KCNpecC-MHTEPHPETALMIO AAHHBIX OOWMNX H
CNeUMATbHbIX HCCEAOBAaHHI BLINOIHAIOT HEMOCPeACTBEHHO Ha CKBa-
JXMHE; MOMHYIO MHTEPMPETALMIO U BblAauyy OKOHYATEIbHOIO 3aKII0-
YeHHUs MPOMU3BOOMT MHTEPMpETaUMOHHas ciayx6a reopusnyeckoro
MpeanpHATHS NO MecTy e€ 6a3upoBaHHS.
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9.3.2 o pe3y/nbTaTaM KaXaoro OG1LEro HCCAeA0BaHNSA HEAPOMNOIb-
30BaTeNI0 NepeAaeTcs 3aKJIoueHHe O MOJIOKEHUH B pa3pese (C NMpu-
Ba3koit no I'’K) mydt o6cagHolt KoNOHHBI, JIHHE U TONHUHE KaX-
Dol o6canHol TpyObl, BLICOTE MOABEMA LIEMEHTHOM CMECH 32 KOJIOH-
HOIi, TMONHOTE 3aMOAHEHHUA 3aTPyOHOrO MPOCTPAHCTBA LIEMEHTOM M
CTeMneHu ero cuernieHusl (CIUIOUIHOe, YaCTUYHOE, OTCYTCTBYET) C
o6cagHoOi KONOHHOM U MOpOJaMH.

9.3.3 Teépabie KOMHH Pe3yILTaTOB H3MEPEHHIT JOJDKHBI COAEPXATh:

- xpusyo JIM;

- ana AKID — kpuBylo a¢dekTHBHOTO 3aTyxaHMs (0. ) BOJHBI,
PacnpoOCTPaHAIOLLEHCS MO KOJIOHHE; KPUBblE HHTEPBAJIILHOTO BpeMe-
HH (Atp) U 3aTyxaHus (ap) NMPOOOAbHON BOJHbI, PaCNpPOCTPaHsAIO-
weiics B mopoze; $a3oKOppeNsIUMOHHbIE AMArpaMMbl WIS U3MEPH-
TeJIbHOTO 30HAA, UIHHA KOTOporo 6iau3ka K 1,5 M; XxapakTepHCTHKY
CUEIUICHUA LieMeHTa ¢ 00CaaHOMi KOMIOHHO#H M NMOpOAAaMM, MOKa3aH-
HYIO YCJIOBHbIMM 0003HA4SHUAMMU;

- Ons raMMa-ramma-aeexXToMeTpUH U TONIUMHOMETPMH ~ KPH-
Bbl€ CENIEKTUBHbIX KaHAIOB Ne(EKTOMETPUH; HHTETPAIBHYIO KPHBYIO
neeKTOMETpHH CO LKANO# FUIOTHOCTH LIEMEHTa B 3aTpyOHOM Mpo-
CTPaHCTBE MNM OTAENbHYIO KPWBYIO TUIOTHOCTH LIEMEHTa; KPHBYIO
TOMUMHOMETPHH;

- KPHMBYIO TEPMOMETPHH C YKA3aHHUEM BLICOTbI MOABEMA LIEMEHTA.

9.3.4 Pe3y/ibTaThl HHTEPNPETALMU CHEUHANbHBIX UCC/IENOBAHMIA
JOJXHBI COAEPXaTh KOHKPETHbIHM OTBET (MOIOXMUTENbHBINH WIH OTPHU-
LaTeNbHbIil) HA MOCTaBACHHYIO 3afayy MCCAECAOBAHHUM.

10 TEXHOJOIMH PABOT O HUCIIBITAHHUIO TJIACTOB,
OTBOPY IMPOB INIACTOBbBIX ®JIIOU10B
H OBPA3LIOB ITOPOL

10.1 Texnonorns ruApOAMHAMHYECKOr0 KapoTaXa H oTéopa npo6d
¢monnos

10.1.1 UcnbiTanue ruiactoB npuGopaMu Ha KaGese oGecneyuBaeT:

- MHOropa3oBO€ MCMbITaHHE 3a OAHY CNYCKOTIOABEMHYIO Olepa-
LIMIO OTAE/NbHbIX YYaCTKOB NJACTA C LIEAbIO ONpeaeaeHUs ero puabT-
PALIMOHHBIX XapaKTePUCTHK H M3MEPEHHSA TIaCTOBBIX HaBNECHHI —
riapoanHamudeckmit kapotax (I1K);

- OOHOPa30Bbiii OTOOP H3 NPOHULIAEMOTO HWHTEPBa/la FepMETU3HU-
poBaHHOI npo6bl riacToBoro QUIioWaa U €€ MOoAbEM Ha AHEBHYIO
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MOBEPXHOCTb AJIA ONpPENENCHNA XapaKTepa HAChIWEHHOCTH IacTa —
onpo6GoBaHue nAacToB npuGopamu Ha Kabene (OITK).

TIpn npoBeACHUH 3THX HCMBITAHME HAa CTEHKE CKBAXWHbBI M30-
JIMPYIOT C MOMOWIbIO PE3HHOBOrO GaliMaxa y4acTOK paauycoMm 1,5-
2,5 cM, BCeACTBME Yero UCMbITaHHE U OTOOp NMpo6 Ha3bIBAIOT TO-
YEYHBIMH.

10.1.1.1 B pexxume I'’IK u3 nnacra nos Bo3neiicTBUEM MaKCHMAb-
HOIi enpeccuM BbI3bIBAIOT NPUTOK (atonaa, KOTOPbI nocaeaoBa-
TeJIbHO 3aMOiHACT MpH (PUKCUPOBAHHBIX AEMPECCUSAX TPH CEKLMH
npo6onpuéMHoit Kamepbl. OIHOBPEMEHHO Ha MOBEPXHOCTH BEAYT
PEruCTpalMIO U3MEHEHHS NaBAeHMA Ha BCeX TPEX STamax 3amolfiHe-
HHS KaMepbl, BIUIOTb A0 NMOJHOIO BOCCTAaHOB/JEHHA NJIACTOBOTO AaB-
JIeHHus1, mocae 4ero otoGpaHHas nmpoba «cOpacbiBaeTcs» B OOLMiA
npo6GocGopHuK. KonnyecTBo yyacTkoB, HcCef0BaHHbIX TAKHM 06pa-
30M 332 OfHY CNMYCKOMOABLEMHYIO OMnepaumio, u3MeHsercs ot 10 ao
30, B 3aBUCMMOCTH OT NPOHKLIAEMOCTH HCCIEAYEMbBIX TTOPOL.

B MHoroumknoBom pexume I'IK nposoasar 2-4 noBTOPHbIX HCChe-
ZJOBaHMs B OAHOI TOYKe 63 OTPLIBA CKBRKHHHOTO MPHOOpa OT CTEH-
KM CKBAXHHbI C LE/IbIO ONpeAeieHUs XapaKTepa HaChIILEHHOCTH KO-
JIEKTOpA.

10.1.1.2 B pexume OIIK ¢mona nocneaoBaTenbHO 3anONHAET
NMpo6GOCOOPHUK U CEKUHOHHPOBAHHYIO MPOGONPUEMHYIO KaMepy,
KaXaas CeKLHsi KOTOPOii 3aMONIHAETCA NPU CBOEM (HPUKCHPOBAHHOM
naBieHuH, Kak W B pexume [IK. Ilpouecc npurtoka ¢ H3MEHsIO-
LIMMCS JaBNCHHEM W BOCCTAaHOBJEHHMEM €ro IO NAACTOBOro 3aMMChi-
BAalOT HA AMarpaMMe AaBA€HUA; OTOOPAHHYIO FepMETH3UPOBAHHYIO
npoGy MOAHUMAIOT Ha AHEBHYIO NOBEPXHOCTD.

B cayyae rayGoOKMX 30H MPOHUKHOBEHHS MPOM3BOAAT B OHO#M TOUKE
6e3 oTpbiBa MPUGOPa OT CTEHKU CKBaXHHbI 0TGOP 2-3 Npo6 naacro-
BbIX (MIIONAOB, Pa3MeLLas UX B PasHbIX KaMepax npo6oc6GopHuka.

10.1.2 UcnbiTaHue naacToB npuGopaMu Ha Kabene MpUMEHAIOT
JUIS pelieH!s CEeAYIOLIUX 3a1au:

- YCTAHOBMEHHUSR BO3MOXHOCTH MOJNYYSHHUS U3 MOPOA NMPHTOKOB;

- onpeaeneHUsl XapaKTepa HaCbILEHHOCTH NJIACTOB;

- HCC/IENOBaHUA COCTaBa M CBOMCTB MAACTOBbIX (MIOUIOB;

- omnpeaeneHusi THAPOCTATHYECKOrO U TUIACTOBOTO HABNEHHIA;

- YTOYHEHMsl TPaHULL Pa3aenoB MeXay pasiuyHbLIMK GalonIaMm B
nmnacre (BHK, 'HK, I'BK);

- onpeaeneHus 3bGEeKTUBHBIX TOMMH TUIACTOB;
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- OMpeAeNeHHsA CKOPOCTEil MPUTOKOB, MPOHULIAEMOCTH NMOPOA H
npoduneit NPOHUUAEMOCTH MO pa3pesy.

Pe3ynbTaThl MCHIBITAHKIT UCTIONB3YIOT 11 MPUHATHS PELUEHU O
MpPOBeAEHUH AONOJHUTENbHbIX MCITBITAHMI TUIACTa IUIACTOMCIIbITATE -
JieM Ha GypuIbHBIX TpyGax, O Clycke 0GCaTHOM KONOHHBI, YTOYHE-
HHUA FPaHHYHBIX 3HAYEHH I W KPUTEPHEB A1 HHTEPNPETALIMH JaHHbIX
obs3arenbHoro kommuiekca F'MC u apyrux ueneit.

10.1.3 PaGoTbl MO MCMLITAaHUIO MAACTOB NMpuGopamyu Ha KabGene
npoBoAAT nocie o6sizarenbHoro kommiekca F’MC ¢ uenbio uckioye-
HHUSA HEOAHO3HA4HOI re0I0rM4YeCcKol MHTEPTIPETALIMKM JaHHbIX KOMN-
nexca F'MC B miacrax ¢ HU3KHMH QUILTPALHOHHO-EMKOCTHBIMH CBO# -
CTBaMH, ONpeae/ieHUs NOMOXEHHI MeX MIOUAHBIX KOHTAKTOB M IU1a-
CTOBbIX AaBJIeHU# B NPOAYKTHBHBIX HHTEpBajax.

10.1.4 TexHonorus npoBedeHHs paGoT BKAIOYAEeT CTaHAApPTHbIE
OIepaLuH 3anoAHEHUS 3aro/0BKa, KATMOPOBKH AaTYHKOB CKBAXKHH-
Horo nmpu6opa, OLIEHKY KayecTBa IONY4YEHHbIX MAaTEpHaNOB, KOTO-
pbie BLIMOMHAIOT COTNacHO TpeGOBaHUAM pasfena 6, U omepauMu,
cneunduyHbie A JAHHOTO METOIa.

10.1.4.1 BoiGop uHTepBaNoB M rAyOMH MCMbITAHMIA 3aBUCHT OT
peLIaeMbIX reoJIOTHYECKUX 3aa4 U OCOGEHHOCTEH CTPOEHMS TeoNo-
TMYECKOTO OObeKTa:

- Ans BblaeNieHUs koyutekropoB MeroaoM I'IK MccneayioT Bech
NpeAnoiaraeMblil KO/UIEKTOP OT MOAOLIBbI O KPOBJAM C LIAroM OT
0,2 M oo 1 M B 3aBUCHMOCTH OT ero TonluHbl. Konnekrops! Bblaens-
10T N0 HATHYHUIO MPUTOKOB U3 UCCEAOBAHHBIX YYaCTKOB M1aCTa;

- ON8 YCTAHOBMEHHUS TPAHWYHBIX 3HAYeHUI reoPHaHyeckux
NapaMeTpoB, HEOOXOAUMBIX LIS BblACIEHHSA KO/UIEKTOPOB MO KOMHU-
4YeCTBEHHbIM KPHTEPUAM, B HHTEPBAJ MCIbITAHHI BKJIIOYAIOT y4ac-
TKH NMAacTa, XapaKTePU3YIOLIHECH PA3NIHYHBLIMU reoPU3INYECKHMH
XapaKTepUCTUKAMH, B TOM YUCJIe 3aBECAOMO HENMPOHULIAEMblE yyac-
TKH, H MPOBOAAT MUX UCMbITAHUA U3 Pacy€Ta TPH TOYKH Ha YHYaCTOK.
Conocrasasas xapakrepuctiku TUC c pesynbraTaMH MCNbITaHMiA
(NpUTOUHBIE, HEMPUTOYHBIE «TOYKH»), YCTAHABJIMBAIOT FPAHUYHbIE
3Ha4YeHHUA reoPU3HYECKHX TapaMeTPOB;

- W3MepeHUsA UIACTOBbIX NaBlCHHI NMpH HanuuMu 30H ABITJ wn
AHITJl B onHOBpEMEHHO 3KCIUTyaTHPYEMBIX MHOTOIUIaCTOBBIX 3ajie-
Xax, NPH HepaBHOMEPHOIt BbIpaGOTKE 3aMacoB ¢ NPUMEHEHHEM CHC-
TeM 3aBOAHEHHS U MPOPLIBAX HATHETAEMbIX BOJ BHIMOJHAIOT B Npeaenax
BCeX MPOHULIAEMbIX HHTEPBAJIOB MOC/NEAOBATENbHO CHU3Y BBEPX;
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- AISL OLUEHKH XapaKTepa HaChilUeHHOCTH KOJUIEKTOPOB TOJLIM-
HO# Gonee 4-X METPOB MJACT UCCJICAYIOT MEPBOHAYAIBHO B peXHMe
I'’IK ¢ warom 0,5-1 M OT NoAOLIBLI K KPOBAE, Aajee CpeAN UCCAEe0-
BaHHBIX Y4aCTKOB BbIOMpAIOT HauGoee NpoOHKULIaeMble, [0 OLHOMY B
MOAOIUBEHHOM, KPOBEJBHONM M LIEHTpaJIbHOM yacTax ruiacta. Ilocne
atoro B pexxume OITK MChbITBIBAIOT y4acTOK B MOJOLIBEHHON 4acTH
riacta. Ecam U3 Hero nosryveHa npo6a HedTu 1wam rasa 6e3 npu3HaKkoB
TUIacTOBOM BOJbI, TO IJIACT OTHOCAT K MpoAyKTuBHOMY. IIpu Hanu-
YU B npobe IUIaCTOBON BOAbI MOC/HERYIOLIUM CIYCKOM OMpo6yioT
KpPOBeJIbHYIO 4acTb nacta. Eciu npy 3ToM OyaeT YCTaHOB/IEHO HaMU-
YHe IUIaCTOBO#H BOABI, TO IUIACT CUMTAeTCA BOLOHOCHBIM. Ecnu B
KpPOBEJIbHOI#4 YaCTH MIacTa nony4yeHol HeTb WK ra3, a B TOAOMIBEH-
HO#t — BOIa, TO MOCAEAYIOLMMH ONPOOOBaHUAMH B NEPEXOAHOI1 30HE
YTOYHSAIOT NONOXEHHE MEX(IIOHIHOrO KOHTAaKTa;

- MpHU onpeneseHUH MeX(IIOHAHOIO KOHTaKTa MEPBOHAYaJIbHO
YCTaHABAMBAIOT €ro nojaoxeHue no ganHbiM FMC unu ¢ ncnonn3osa-
HHeM apyroit uHGopMauMK (HanpuMmep, O MMIICOMETPHYECKOMY MO-
JIOXEHMIO KOHTaKTa U KpoB/M 1uiacta). [lepBasi TouKa MCNIBITAHMA O0J-
JKHa COOTBETCTBOBATb NIyOMHE MpeanoJaraeMoro KoHtakra. Ecim no-
JiyyeHa npo6a HeTH Win rasa, To ciaeaymouyio Touky OIK Hameua-
10T Ha 2 M HHMXeE; eC/in B NNpoOe NMPUCYTCTBYET BOAA, TO Ha 2 M BbIILE.
Ecau B HOBOI1 TouKe McMbiTaHUA cMeHa dniouaa He Habalogaercs, To
npoueaypa MOBTOPSIETCA CHOBAa C MHTEPBAIOM B 2 M M TaK jJajiee [0
CMeHbI GIOKAA MM TIOJIyYEeHHSI CMECH BObI M yriieBogopoaos. Onpe-
ZIeJIeHHE MOIOXKEHHs KOHTAKTa, KOTAa pacCTOSHHE MeXAy Y4acTKaMu
C pa3sHbIM XapaKTePOM HAaCbILLEHHOCTH COCTaB/IAET MEHeE 2 M, NMPOBOIAT
MOC/NEAYIOIMMH ONPOGOBaHKAMM CHHU3Y BBepXx ¢ warom 0,5 M a0
MepBOro NOsBJAEHHA B Npobe YI/ieBOAOPOIOB;

- omnpeaeneHHe NPOHMLAEMOCTH B TOYKAX MJlacTa, HCCAedOBaH-
Hbix MeTogom I'IK, ocyitecTBARIOT NO 3aperHCTPUPOBAHHBIM KPHBBIM
napneHus. Ecan no pesynbrataM McCilefOBaHUii H3MEHEHHUs [aBJie-
HHMS He 3aperHCTPUPOBaHbI, YYACTOK CYHTAETCA HEMPOHULIAEMbIM.
(ITpu oTcyTCTBMM CBEAECHMIT O BA3KOCTH (ilonaa BHIYUCASIETCA Napa-
MeTp NOABMXHOCTH (aronaa B rjacre — knp/W)-

10.1.4.2 OT61BKa ra3zoXXuaKOCTHOrO KOHTAaKTa MPH 3HAYKTE IbHOMI
TOJILHHE NPOAYKTHBHOM YaCTH M/1acTa BO3MOXHA H3MEPEHHEM TUla-
CTOBBIX AaBACHH B MpeanonaraeMoii nepexoaHoit 3oHe Meronom I'IK.
Hccneayembie yyacTKM BLIGHPAIOT B MPOHKLAEMbIX MJIACTaX BhIlLE U
HHUXE MPeanojiaraeMoro KOHTakTa Tak, 4robbl B KaXa0i 30He Obino
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HCCNIEIOBaHO HE MEHee 5 paBHOMEPHO Paco/IoXKeHHbIX ToueK. Onpe-
ZeNIeHHEe KOHTAKTa MPOBOAAT MO U3MEHEHHIO IPAIMEHTa MIaCTOBOrO
ZIaBJEHHS.

10.1.4.3 TIpeanonaraembie HePTEHOCHBIE MIACTbI HCMBITHIBAIOT
NOCAe BOAOHOCHBIX U FA30HOCHBIX, YTOOB He HCKa3WUTb pe3yNbTaThl
MCMBITAHMI BO3MOXHDIM 3arpsisHeHHeM npubopa Hedrblo. Ilpyu He-
DOCTaTKe BPeMEHM MM B YCJIOBHAX OCJIOXHEHHOH CKBAXHUHbI fUTac-
Thl, PeACTaB/AIOLINE HANGONbLIMIT HHTEPEC, UCMBITHIBAIOT B MEPBYIO
ouepeb.

10.1.4.4 Perucrpaumio U JOKyMEHTHPOBaHKE OliepaliHii, BBIMON-
HEHHBIX MPH MCAbITAHMAX, BKAIOYAs KOHTPOJb HY/b- MU CTaHAApT-
CHTHAIOB, NPOBOSAT NPH KAXAOM CycKe npubopa B ckBaxuHy. Kpu-
Bbl€ [IaBJICHUs HAa KaXA0# TOYKEe UCTIBITAHMIt 3aMUCHIBAIOT B OTAENb-
Hblit daiin.

10.1.4.5 IMepea otGopoM Npod NPoBOAAT NPOPaGOTKY CKBaXHHBI
1 WAGNIOHUPOBAHWE MHTEPBANA UCTIBLITAHUI CKBAKWHHBIM NPUGOPOM.
IIpy waGroHUPOBAHMHM, KaK M MPU MOCAEAYIOLIMX CNYCKaX, HE HO-
MYCKAIOTCA pe3KHe TOPMOXEHHs npubopa, NpoGKuBaHHE UM YCTYNOB
¥ CAUIbHHKOB, yaapbi 0 3a00ii.

10.1.4.6 TlepBoit oTOMpaeTcs KOHTPOJIbHasA MpoGa MPOMbIBOYHOI
XHAKOCTH B WHTEpBaJie MCMbITAaHUM, IIA 4ero npuéop omyckaioT
6e3 repMeTH3MPYIOLLEr0 3JIEMEHTAa U MPHXUMHOTO YCTPOMCTBA U
BbIMO/IHAIOT OObIYHbIE OMEpaLMH MO ONHOPa30BOMY OTOOPY NpoGbl.
Ecnn nHTepBanbl MCMbITAHKN yAalleHbl APYT OT Apyra Gonee YyeM Ha
100 M, 0TGOp KOHTPOJIbHLIX MPOG MPOBOAAT B KAXIOM M3 HHUX.

10.1.4.7 TIpoaomxuTeNbHOCTb 0OTGOpA OXHO# NPOoGLI OrpaHHYHBa-
€TCA BpeMEHEM CTOAIHMSA Ha MPMTOKE, JOMYCTHMbIM IS JAHHOTO
TEXHHYECKOTO COCTOAHMS CKBAXHHbBI. B OCTIOXXHEHHBIX CKBaXHHAX BO
n3bexaHue nmpuxeata Npuéopa NPoACIKHMTENLHOCTb OTOOpa He A0~
XHa npeBbilaTh 3-5 MMHYT, 8 OCHOBHOM 0GbEM MCIIbITAHMI ClieoyeT
nposoanTb B pexxume I'IK ¢ BLI30OBOM NMpuUTOKA B Manyio KaMepy.

B ynnoTHEHHbIX Mopoaax 63 NMMHHCTLIX KOPOK, MPOHHLIAEMOCTb
KoTopbix MeHee 103 MkM2, NPONO/KHTENLHOCTb OTOOpa yBEIHYHBA-
10T 80 20-40 MHHYT, €C/IH 3TO MO3BOJISET TEXHHYECKOE COCTOSHHE
CTBOJIa CKBaXHHbI (OTCYTCTBYET 3aiMnaHue reopu3nyeckoro Kabens
B HHTEpBaJlax pa3pe3a, 3aJ1eraloluX Bhlllie UCCAEAYEMOrO).

10.1.4.8 Ilpu oTkase npuGopa WAM MONAZAHHU NPOMbIBOYHOM
XHAKOCTH B MPHOOP M3-32 HEKAYECTBEHHON repMETH3aLIUKU y4yacT-
Ka ot6opa npo6bl onpoGoBaHHe MOBTOPSAIOT, cMellas ApUOOP Ha
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0,2-1 M BBepX WX BHH3 OT KaBEpHbI, a €C/IU MO KapOTaXy KaBEePHbI
He oTMmeyalotca — Ha 0,2-0,3 M B si0Gy10 CTOpOHY.

10.1.4.9 IMpu onacHOCTH NMpHXBaTa CJEAyeT pacXaXHBaTh Kabesb
BO BpeMs McnbiTaHuit. [ina 3toro Ha KaGene y 6apaGaHa yie6€nku
YCTaHABIMBAIOT KOHTPOJIbHYIO METKY M MEPHOAMYECKH CITYCKAIOT, a
3aTeM MOAHUMAIOT A0 METKHU HECKOJIbKO METPOB Kabess.

10.1.4.10 [Mocne npekpauleHHsA HCMLITAHUA NMPOBEPAIOT He MpHU-
XaT I NpUGOP K CTEHKE CKBAXMHBI, IUIA Y€r0 BHaYaie OMyCKaloT B
ckBaxuHy 0,5-1 M xabena u ganee MeAIEHHO (CO CKOPOCTbIO He 6o-
nee 150 m/4) BuiGupaiot 2-3 M KaGensa. Ecnu HaTaxeHHe Kabens He
M3MEHseTCs, TO NPOBOAAT NMOABEM NMPUGOPa ¢ 06bIYHON CKOPOCTHIO
(cMm. . 6.3.6.6).

YBeanyeHne Harpy3KM Mo HaTYMKY HATSKEHHS CBUIAETENLCTBYET
0 3a/TMNaHUM reoMeTH3UpYIollero GaliMaka CKBRXXKHHHOro npubopa
WK o npuxBarte npubopa. 3anunaHue 6auiMaka B INTHHUCTYIO KOPKY
06bIYHO NHKBHAUpYETCA NpH HaTsDkeHuu 5000-6000 H (500-600 krc).
VBenuueHHe Harpy3KH IO 3HaYCHHs pa3pbiBHOA MPOYHOCTH Kabess
BbI3BaHO 3a/IUNaHHEM Kabesisi WK NPUXBATOM CKBaXXMHHOTO Mpu6o-
pa. Ero nMKBHAMPYIOT cornacHo TpeGoBaHMAM noapasaena 28.7.

10.1.4.11 Ot6op rasa ¥ XHAKOCTH H3 MPOGOCOOPHUKA CKBaXHH-
HOro npuGopa NpoBOAAT cpa3y nocae noabrEMa npubopa u 3amepa B
HeM AaBJIEHHS C NOMOLIbIO MPUCTIOCO0AEHMIT 1 ra30COOPHHKOB, BXO-
AAUHX B KOMIUIEKT annaparypbl, ¢ coGJiloficHHeM NMPHUEMOB, U3NO-
XEHHDIX B 3KCIUTyaTallHOHHOM JOKYMEHTALMH.

10.1.5 Undopmaumns o6 cnbITAHUAX MAACTOB MPpUGOPaMHU Ha Ka-
Gesie BKAIOYAET:

- cBeaeHus o cocrase npo6 OIK (Hanuuue Boabi, HedTH U ra-
30BO3AYLIHOK cMecH), PHU3HUYECKUX CBOKMCTBax BOAbI (IUJIOTHOCTD,
BA3KOCTb, yAe/lbHOE 3/IEKTPHYECKOE COMPOTMBIIEHHE) U Ta30BO3-
OYWHOH CMeCH (CyMMapHOe CONepPXaHHUEe rOpIOYMX ra3oB U MX KOM-
MOHEHTHbIt COCTaB). DKCNpecC-aHAIN3 NMPo6 XUAKOCTH M ra3oBo3-
AYWHON CMECH BBIOJIHAIOT Ha CKBaXHHE C MOMOILLUBIO CTAHUMHK
I'TH; aetanbHblii aHaU3 (GIOMAOB NMPOBOLAT B CTALIMOHAPHBIX yC-
JIOBMSX;

- pe3yabTaThi 06paGoTku (haityioB C 3aMUCbIO AMAarpaMM Jasie-
Hus TIK v OIK u pacuéra mis Tpéx GUKCMpOBaHHBIX MepenasoB
JIaB/ieHHi 3Ha4YeHUi MIACTOBBIX AABACHHIA U KO3(DDHLIMEHTOB Npo-
HHULIAEMOCTH (TNOABHXHOCTH), a U1 MHOTOLMKIOBBIX U3MEPEHHUH —
3Ha4YeHHI TUX BEJNYHH €LUE M JUIA KaXKIOrO UHKIIA;
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- NpoPWIH NAACTOBOrO AABACHHSA, MPUTOKOB U NMPOHHLIAEMOCTH
TOPOA AISl MCCJIENOBAHHOTO WHTEPBAIA.

10.1.6 UnTepnperaums pe3ynbTaToB 06paGoTKH AMarpaMM aasie-
HHUA 3aKII0YaeTca B 0006LIEHHH JaHHBIX O TUIACTOBLIX HAaBAECHMSAX,
CKOPOCTSIX MPUTOKA U MPOHHLIAEMOCTH (TTOABHXHOCTH) I KaXAOMH
TOYKH MCCNICIOBAaHUIA H 1A UCCIENOBAHHOTO UHTEPBANA B LIEJIOM:

- mna pexuma OIIK paccynTaHHbIE 3HAYEHHs JABAEHHUS, CKOPO-
CTHM MPUTOKA ¥ NMPOHHULIAEMOCTH MPMHHUMAIOT 33 OKOHYATEbHBIC;

- ma pexuma 'K aHanusupyot pesynsraTbl 06paGoTKH B TOY-
Kax, [I€ OHW BbiMOJHEHbI B MHOTOLMKIIOBOM pexuMe. CHavyana
NMPOBOAAT COMOCTaB/MICHUE 3HAYEHUI AABIEHHM, COOTBETCTBYIOLLNX
KOHEUYHbIM YYaCTKaM CTaGM/IM3aLIMK Ha KPHMBbIX BOCCTAHOB/ICHHS aB-
NieHus. Ecau 3TH 3HaYeHHS He H3MEHAIOTCA OT LIMKJA K LMKIY, TO
TUIACTOBOE JAB/IEHHE PAaBHO PAaCCYMTAHHOMY; €CJIH H3MEHSAIOTCS, —
TO B Ka4Y€CTBE TUIaCTOBONO JaBACHUA MPHHMMAIOT PACCYUTAHHOE AaB-
JIeHHE C YBEPEHHOI CTabuau3aLMel y4acTKa BOCCTAaHOBJIECHMS 1aB-
NEeHUs.

10.1.6.1 OmHOBpeMeHHO B TOYKAX, B KOTOPBIX BHIMOHEHB HCCIE-
IOBaHHA B MHOTOLIMKIOBOM PEXHME, COMOCTAB/AIOT 3HAYEHHUS CKO-
pocTeli NPHTOKOB B Pa3HbIX LIMKJIAX U MPOC/EXHUBAIOT TEHACHLHIO HX
u3MeHeHus. B HedTeHaChILIEHHBIX MIACTaX MPU HATUYHUU 30HD!
NPOHUKHOBEHHS MePBble LMKl HCNbITaHUS GYAyT COOTBETCTBOBATD
NocTynieHuio GuIbTpaTa, a nocaeayiowue — cMecu punbTpata
HedTb10. 3a cuér Gonblueit BA3KOCTH HEGTH, IO CPAaBHEHHMIO C BSI3KO-
CTbi0 QWIbLTPaTa, 3HAYEHUSI CKOPOCTEH MPUTOKOB HA MOCACAHUX LIMK-
Jlax DO/DKHBI YMEHbLUATbCA. B rasoHachlLUEHHBIX TUIACTaX C 30HOM
NMPOHUKHOBEHMUsA GyaeT HaGmoaaTbCs OOGpPaTHAs KAPTUHA 33 CYET MEHbD-
L€ BA3KOCTH MAACTOBOIO ra3a. B BOZOHOCHbBIX TUTacTax U3-3a 6/1M30-
CTH 3HA¥YEHHMit BA3KOCTU dWIbTpaTa M IUIACTOBOM BOAbI 3HAYECHUS
CKOpOCTei#t MPHTOKOB OT LIMKAA K LIHKJY HE U3MEHAIOTCA.

10.1.6.2 INpoxnLiaeMocTs NOpoa Ha oGO AenpecCHH NMPH MPOYUX
PaBHbIX YCNIOBUSAX ABAAETCA PYHKUMENH BA3KOCTH MOCTYNAIOWETO U3
rwiacra ¢monna. HanbGonee nonHo ¢punbrpaunu ogHodasHoit Kua-
KOCTH YAOBJIETBOPSiET 3HaYeHHe NMPOHHLUAEMOCTH, COOTBETCTBYIOLLEE
NPUTOKY buabTpaTa NpU HauMeEHbLEH AENPECCHH HA BTOPOM-Tpe-
TbeM uuKiIax. laHHoe 3HaYeHue NPUHUMAIOT 332 MPOHHLIAEMOCTb MC-
CJIeIOBAHHO TOYKH. [N OAHOLUMKIIOBBIX U3MEPEHHIT 32 OKOHYATeNb-
Hble 3Ha4eHHs1 MPOHMLIAEMOCTH NPUHHUMAIOT T€, KOTOpPbIE PaCCYUTaHbI
MpU 3aNMONIHEHWHU TPeThell Kamepbl npubopa.
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10.1.7 Pesynsrathl McnbiTaHWit OPOPMAAIOT aKTOM, COCTaBHO!
4acTblO KOTOPOTO siB/sieTcss Ha6op Tabauu (npunoxenue JI). Tabau-
L@ pe3yabTaTOB IKCMpECC-aHaNNH3a Mpo6 BKIIOYAETCA B aKT, €CIN
aHaMM3 nNpo6 NpoBEAEH Ha CKBAXHHE.

10.1.8 Pe3yabTaTbl 06paGOTKH W MHTEPTIPETALIUU JAHHbIX THA-
POAMHAMHYECKHX HCCIIeAOBaHHUI MIacToB U oT6Opa npo6 ¢uilonaa
NMpeACTaBASAIOT B BUAE 3aKIIOUEHHs1, KOTOPOE BKJIIOYAET UTOrOBYIO Tab-
JIMLY W, NO COIJIaCOBAHHUIO C HEAPONOJb3oBaTeNeM, rpadHyeckuit
TUIAHLLET,

B urorosoii Tabauue npuBoait HHGpopMaLHuio 06 HHTepBaiax 3a-
JieraHMsl UCCENOBaHHbIX 0ObEKTOB, IyOMHAX TOYeK ONpoGOBaHMUA,
3HaYEHUSAX THAPOCTATHYECKOTO M FUIaCTOBOTO AAaBNAE€HUI B HUX, JaH-
Hble 0 AeOMTax U TIPOHULIAEMOCTH, XapaKTepe HaCbilLlEHHOCTH MO
JAHarpaMMaM OaBlReHHs ¥ pe3y/bTaTaM OEeTaIbHBIX aHaIM30B MNpob,
BBIMO/IHEHHBIX B CTALHOHAPHLIX YCJIOBMSX, pe3yAbTaThl Omnpenese-
HHS TIONOXEHUH MeX(DNIONIHBIX KOHTAKTOB.

Ha rpadmueckoM MniaHlLeTe JaHHblEe 06pabOTKU U HHTEpNpETaLMH
NIPUBOAAT B COUETAaHUM C HanbGonee nHOPMaTHBHBIMM MO XapaKTe-
PY HacblleHHOCTH U GUAbTPALIMOHHBIM CBOiicTBaM KpKBbiMH THC
(npunoxenne M). Ilpy HaNUYKMKM HAHHBIX UCMILITARUI C IOMOLIbIO
HIIT nnu B npouecce nNpoOHOI 3KCMAyaTaHH HX TaKXe MOMELAIoT
Ha FUTaHLLeTe.

10.2 Texnonorna orGopa 00pa3uoB NOPOA CBEPASIIMMH KEPHOOT-
CopruKamMH

10.2.1 Or60p 06pa3LioB NOPOA CBEPAALUMMH KEPHOOTOOPHHUKAMH
(CKO) BbIMOAHAIOT MPH HU3KOM BbIHOCE K€pPHA KOJIOHKOBbLIMM 10-
NOTaMH U1 NOMYYEHUS JAHHBIX O JINTONAOrO-neTpodu3nyeckux, dpu-
3UYCCKHUX K KOJJIEKTOPCKHX CBOWCTBaxX nopoa. ﬂ"fl pPelUIeHHA 3aaa9YH
NPOU3BOAAT OTOOP 2-5 06pa3uoB NOpoa Ha 1 M TOAWIHHBI KOJUIEKTO-
pa, a Takxe no 2-3 o6pa3ua 13 Bbillie- 1 HUXe3aJeralolux BMeLa-
IOLKX NOpOA.

O160p 06pa3uOB MOpPOA NMPOBOAAT TaKXe C LENbI0 YCTpaHEHM
HEOAHO3HAYHOI1 re0IOrMYeCcKoi HHTEPIpeTaLMd MaTepHanoB 06s3a-
TesbHOro komiuiekca 'MC. [l 310ro M3 KaXxaoro [iacta ¢ He-
ONHO3HAYHbIMH Pe3y/IbTATAMH HHTEpIIpeTaLuU 0TOMpailoT 2-3 ob6pa3-
ua is 3KCMpecc-onpeaeneHHit TUTOAOrHYECKOro COCTaBa NMopos, HX
OCTaTO4HOI HehTeHACILLEHHOCTH, KOJUIEKTOPCKUX CBOMCTB U CTPYK-
TYpbl IOPOBOTO NPOCTPAHCTBA.
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10.2.1.1 BnaronpusTHbie ycioBus oT60pa 06pa3LOB AOCTHIAIOTCA
B BEPTHKANbHBIX M C1aGOHAKNOHHBIX (He Gonee 40°) cKBaXHHax ray-
6uHoit o 5000 M u amameTpom 190-216 MM, 3aNONHEHHbIX MPOMBI-
BOYHOI XHIKOCTbIO C BA3KOCTbIO He Gonee 60 ¢ U BodOOTAAYEH He
6osnee 12 cm3/30 muH.

10.2.1.2 Ot6op 00pa3uoB He BeAYT B CHJIBHOHAKIOHHLIX H FOpHU-
3OHTAIbHBIX CKBXKHHAX, HA BHICOKOBA3KHX MPOMBIBOYHBIX XXUIKOCTAX
(c Ba3KkocTbIO Gonee 80 C), NPH HATM4KUM HA CTEHKAX CKBaXHWHBI Mu-
HHUCTBIX M WIIAMOBBIX KOPOK TOMILMHO# Gonee 20 MM, B KaBepHax.

10.2.2 Or6op 06pa3LoB NPOH3BOAAT MOCAE BbIMOAHEHUA 06s3a-
TenbHoro kommiaekca F'MC, no AaHHBIM KOTOPOro YCTaHaBAHBAIOT
HUHTEPBAIb M KOJMYECTBO OTOHpaeMbix 00pa3LIOB.

10.2.3 Moaroroska npu6opos CKO B cTauMOHApPHLIX YCAOBHAX
3aK/IIoYaeTcs, MOMHUMO TpeGOBaHHWit pa3aena 6, B MOAHON peBUNM
npu6opoB (cM. noapasnen 23.2) U BbiGope GypoBbIX KOPOHOK, COOT-
BETCTBYIOLUMX MEXaHUYeCKMM W aOpa3sMBHLIM CBOMCTBAM MOpPOI, M3
KOTOpPbIX HaMeueH 0T6op 06pa3LoB.

10.2.3.1 BriGop OypoBbiX KOPOHOK OCYMIECTBJSIOT C/IEAYIOLIMM
obGpa3oM:

- TBépaocnnaBHbie KOpoHKH TCK35/22 npumensior ana Gype-
HHA MaIoaGpa3uBHBIX MOPOX HU3KOM U CpeaHe# TBEPAOCTH (MSrKue
M3BECTHAKH, IIMHHCTbIE C/aHLIbl, MECYAHUKH C IMHHUCTBIM LEMEH-
TOM, MepreJii, ajeBpOAUTHI U Ap.);

- kxopouku CCK35/22 npumeHsioT ais GypeHUs nopoa cpeaHei
TBEPHOCTH M TBEPABIX, aOpasMBHLIX (M3BECTHAKM TBEPAblE, NOAM-
MHKTOBbIE NMECYAHUKH, NOAOMMTHI);

- anmasHblie KopoHku ACK35/22 npuMeHMOT wist GypeHUs TBEPAbIX
M KPENKHUX BbICOKOaGpasUBHbIX FOPHBIX MOPOA (MeCYaHUKU KBapLIEBble
MeNKO3epHHUCTbIE MJIOTHBIE, W3BECTHAKH OKPEMHeJIbIe, JONOMUTSHI U Ip.).

10.2.4 Ot6op 06pa3uoOB ropHbIX MOPOA U3 CTEHOK CKBaXHH MPO-
BOAAT B C/leAyIOWEH NMOCAea0BaTENbHOCTH:

10.2.4.1 MpoBoaAT NPOMbIBKY CKBOXHHbI U1 CHATHS [TMHHCTBIX
M LUIAMOBbIX KOPOK, 00pa3yloluxcs NPOTHB KOJIIEKTOPOB.

10.2.4.2 BLINOAHAIOT ONepaLMH MO NMPUBA3KE HaMEYEeHHBIX TOYEK
ot6opa 06pa3uoB K rMyOoMHaM CKBAXHHbI, IS Yero:

- 3anucbiBaloT npuBA3o4Hylo Kpusyio (T1C, I'K, BK u ap.), aud-
¢depeHuMpyiolylO pa3pe3, B TOM MacluTabe, YTO U paHee 3aperucT-
pUpOBaHHas KpHBasi, HA KOTOpO# OTMe4YeHb! ry6nMHbl oTGOpa 06-
pa3LoB Mopox;
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- Ha reopu3nyeckuit Kabesb HAHOCAT HANEXHO BUAUMYIO KOHT-
PONIbHYIO METKY, COOTBETCTBYIOLLYIO My6HHe cnycka nmpubopa B 3a-
DaHHbBIH UHTEpBaN,

- COMOCTaB/AIOT KOHPUrypaLHIO NPHBA304YHOI KPUBOM C paHee
3aperucTpUPOBAHHON KPHBOM, C KOTOPOii MEPEHOCAT NMOJOXEHHA
OTMETOK IlyOMH, Ha KOTOpbIX HaMe4eH 0TO0p 06pa3uoB;

- OMpedessloT PasHOCTb MEXAY AJMHON H3MEPHTEJIbHOrO 30HAA
MPUBA304YHOM KPHBO# (0T KabGenbHOro HaKOHEYHUKa 10 TOYKH 3anu-
CH) ¥ JUIHHO# KepHOOTOOpHHKA (OT KabeNbHOro HakOHeYHHKa 10 Gypa);

- C Y4€TOM MOJYYEHHOH Pa3HOCTU WIMH HAHOCAT Ha NMPHBA30Y-
HYIO KPHBYIO KOHTPOJIbHYIO JINHHIO, COOTBETCTBYIOLLYIO MECTOMNOJIO-
XEHHIO KepHOOTOOpPHMKAa Ha rny6MHe KOHTPO/NbHOW METKH, YCTa-
HOBJIEHHOI Ha KaGene;

- OTCYMTBIBAIOT MO NMPUBA30YHON KpHUBOM B MacwTtabe rnyOuH
PACCTOSIHUA OT JIHHMHM KOHTPOJbHOM METKH N0 HaMEUYEHHBIX TOYEK
rny6uH oT6opa M HaBA3BIBAIOT Ha Kabese METKH, KOTopble OyayT Co-
OTBETCTBOBAaTb TOYKaM OTOOpa 06pa3uoB;

- NPH 3aNHCH KOHTPOJIbHOM KPHBO# Macca CKBaAXXWHHOTo npu6o-
pa ao/mkHa 6bITh 6/1M3K0# K Macce KepHOOTOOPHHKA; METKH BLICTaB-
NS0T NpY noabéme npubopa.

10.2.4.3 IMoaroTaBanBaloT CKBaXXMHHbIH NPUGOP M Ha3eMHbIE Na-
Henu K pabore:

- MPOBEPSIIOT NPaBUIbHOCTb MOACOEAMHEHHUA XU Kabens K cH-
JIOBO M M3MEPHUTEJIbHOI JIMHUSIM U pPaGoTOCNOCOGHOCTb KEPHOOT-
GOpHUKA Ha MOBEPXHOCTH;

- MPOBOAAT PETYJMPOBKY LITOKA FMAPOAKKYMYJAATOpa dHEPruu
COOTBETCTBEHHO MMy6uHe oTOOpa 06pa3uoB M CHAPOCTATHYECKOMY
JABJIEHMIO B MCCIEAYEMOM HHTEPBAJIE;

- YCTaHaBAMBAIOT BbIGpaHHYIO0 OypOBYyI0 KOPOHKY.

10.2.4.4 IpuGop onyckaioT B CKBAXHHY CO CKOPOCTbIO He Gonee
5000 m/u.

10.2.4.5 OT60p 06pa3LOB NMPOU3BOAAT MO CXEME CHH3Y-BBEPX.

Ecnu 3a oaHYy CnyCKOMOABEMHYIO ONEPaUMnIoO HEOGXOAUMO OTO-
6patbh 06pa3ubl ¢ pa3HbIMU MPOYHOCTHBIMU U aGpPa3sMBHBIMK CBOW-
CTBaMM, TO CHayaJia OTOMPAIOT MECYaHUKH, a 3aTeM 0Gpa3ubl Kap6o-
HaTHBIX nopoa. Phix/ible mecyaHHKH OTOMPAIOT NO OAHOMY 0Gpa3uy 3a
cnyck Bo M30exaHHe X pa3pylueHus.

SddexTHBHOCTb 0TGOpa 06PA3LIOB CYLIECTBEHHO 3aBUCHT OT TOI-
WHHBI NIMHUCTOM KOPKH, 00pa3yiolueiics npoTHB KoNieKTopos. [au-
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HUCTas KOPKa YMEHbUIAEeT MIMHY OTOMpaeMbix 06pa3LIoB, YBEINYH-
BaeT ANMTENLHOCTb OT6Opa, pe3KO CHUXaeT NMPOU3BOANTE/NbHOCTb
ofnepaLuil U KayeCTBO 0TOOpaHHbIX 06pa3uoB. Ecau TonuuHa rau-
HHUCTO KOpKH mpeBbicuT 1 cM, TpeByeTca moBTopHas npopaboTka
CKBaXHHBDI.

10.2.4.6 Mocne oT6opa 0Gpa3uOB NPOU3BOAAT MORBEM KEPHOOT-
GOpHHMKA Ha MOBEPXHOCTDb, M3BJIEKAIOT 06pa3Libl U3 NMPUEMHOM Kac-
ceThbl U pacKAaAbiBalOT X B HHAUBUAYaJIbHbIC YNAKOBKH, MPOBOIAT
ONHCaHHWe, YNAaKOBKY M TPAaHCMIOPTHPOBKY 00pa3uoB i MCCea0Ba-
HHil B CTaLIMOHAPHDIX YCIOBHSX.

10.2.5 Pe3ynbTraThl CKBaXHHHBIX pa6oT odopmaaioT akToMm, dop-
Ma KOTOpOro npeacrabieHa B npuioxeHun H.

11 TEXHOJIOTHH TEO®PU3NYECKUX NCCAELJOBAHUH
CUJIbHO MOJIOTUX U TOPU3OHTAJIbHBIX CKBAXXKWH

11.1 O6mme noOKeHHA

11.1.1 Topu30OHTaIBHLIMY MPUHATO HA3bIBaTb CKBAXHHbI, CTBOA
WK 4YacTb CTBOJIa KOTOPbIX MMEIOT YIbl HAKJIOHA B BEPTHKAIbHOM
IJIOCKOCTH (3€HUTHbBIE YrAbI) OT 56° HAKIIOHHOMAZAIOWMX YYACTKaX
1 80 110° Ha UHBEPCHOHHBIX.

TopH3oHTanbHbie ckBaxuHbl (IFC) aenarcs Ha cOGCTBEHHO ropu-
30HTa/lbHble CKBAXKMHbBI, KOTa HAKJIOHHbIH W FOPU3OHTAIbHBIN yya-
CTKH ABNAIOTCA MPOAO/KEHHEM OOGBIYHBIX BEPTHKAAbHBIX CKBAXHH,
¥ GOKOBble FOPH3OHTANbHBIE CTBOJbI, OypeHHE KOTOpbIX BEAyT M3
CTBOJIOB paHee MpoOYPEHHbIX CKBAXMH.

o paaMycy KpuBH3HbI yyacTKa HaGopa 3eHnTHoro yrna I'C noa-
pa3fessiioTcss Ha CKBaXHHbI GONbIIOro, CPEAHEro U Maoro paguy-
COB KPHBH3HbI (Tabnuua 4).

Mo kondurypauun npoduna 'C aenarcs Ha TPEXMHTEPBAIbHBIE,
KOTOpbi€e BKJIIOYAIOT BEPTHKANbHbIN YYaCTOK, y4aCTOK HaGopa 3eHHT-
HOTO YI/Ia, FOPH3OHTAIbHbBIH YYacCTOK, H MATHHHTEPBAIbHbIE, CO-
CTOSAILIME M3 YYaCTKOB BEPTHKaNbHOrO GypeHus, HaGopa 3eHUTHOro
yria (yron MeHblli€e, 4eM Y TPEXHHTEPBaJIbHbIX CKBAXHH), MPSIMOIN-
HeHHOro HaKIOHHOTO, eWE OQHOro y4yacTka Habopa 3eHUTHOrO yria
¥ TOPH3OHTAIBHOTO.

11.1.2 TexHONOrMM U KOMIUIEKCH! re0(PH3NYECKUX UCC/IEIOBAHUIA
TOPH30HTaIbHbIX CKBAXWH OMNPEAeNstoTCa HECKOJIbKUMU 06CTOATEb-
CTBaMH, NPUCYLUHUMMU TONBKO 3THM CKBAXHHAM:
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S Tabnauua 4 — XapakTepHCTHKM M Ha3HaYeHHE rOPU30OHTAIBHBIX

CKBaXHMH
Yyacrok HaGopa KpUBH3HBI TIpOTIXEHHOCTD
TopH3oHTaNbHbIE Panuyc | MIHTeHCHBHOCTS cn"am:;zl’ FOPH30HTANLHOM Hasnauenue
CKBaXHHBI KPMBM3HBL, | MCKpHBICHMS, lma}Mli YacTH CTBONA, CKBaXWH
M rpaayc/10 M M

Bonbiuoro 300 1-1,5 195-220 600-2500 Ho6bya yrieBoIopoaoB

paamyca H Gonee B 30Hax uwenbda, ¢

KPMBU3HBI MOPCKHX IUIaTdopM, B
3KOJIOTHYECKH 3aKphl-
ThIX U TPYAHOXOCTYN-
HBIX paifoHax

Cpeasxero 50-290 2,5-4 120-220 450-2500 IMosbnuenue HedreoT-

paamyca JayM, HHTeHCHUKaLna

KPHUBH3HBI no6blYH, BOB/IEYEHHE B
pa3paboTKy TPYAHOU3B-
JleKaeMBIX 3afacoB

Majoro 6-40 5-10 120-150 90-300 Byparca u3 o6caxeH-

paamyca HbIX CKBaXHH CTaporo

KPHUBU3HBI doHa [g BOBEYEHNS
B pa3paGoTKy TpyaHO-
M3BJIeKaeMbiX 3aracoB
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- crneunPUYECKUMH TEXHOJNOTHAMU JOCTABKH TeoPHU3IHYECKHUX
npuOGOpoOB B rOPU3OHTANbLHLIE YYACTKH CKBAXHH,

- MPOBEACHHEM MCCREROBAHUIA COOPKAMH CKBaXHHHbIX NPpHGO-
PoB (Monyeit);

- MaJbiM AMAMETPOM CKBaXHHHBIX NpUGOPOB, O6GYCIOBIEHHBIM
CITYCKOM MX 4yepe3 GypwibHblii HHCTPYMEHT;

- HeobGxoaumocTbio obecrieueHrs u3rmGa cOGOpOK Ha ydyacTKax
Habopa 3eHHTHOrO yraa;

- pelleHHeM HaBHraLHOHHBIX 3324 MPOBOAKH CKBAXXMH Ha CHJIb-
HO HaKJIOHHBIX M FTOPH3OHTANIBHBIX Y4aCTKaX HEMOCPEACTBEHHO B NMpPO-
uecce ux 6ypeHus;

- PELIEHHEM 331a4 OLICHKH KOJUIEKTOPCKUX CBOWMCTB M HacCbille-
HHUA MOPOA, KOrAa rMyOMHHOCTb UCCMCAOBAHMI MOXET MpPEBbILLATD
TOMUMHY IUIACTA HA FTOPH3OHTANIbLHLIX YYacTKax.

11.2 Texnonoruu A0CTaBKH NPHOOPOB K 326010 CKBAKHH

11.2.1 o cnocoGy moctraBku reopusnyeckux npu6opos (c60pok)
Ha 3a60# I'C npuMeHAIOT caeayioLIne TEXHONOTHH:

- TMOTOKOM MPOMbBIBOYHOM XHWAKOCTH BHYTpPH GYPMJIBHOTO MHCT-
PYMEHTa;

- B CleLHATbHOM KOHTelHepe, pa3MelLEHHOM B MOCAERHEH Tpy-
6e 6ypwnbHoro uHctpymeHta uau HKT;

- MOCPEACTBOM ABMXMTENA Ha reopmnvyeckom Kabene;

- C MOMOLIBIO CTIELIMAIBHOrO XECTKOro reo(pusnyeckoro Kadens;

- C NMOMOLUBIO KONOHHBI CNELMAIbHBIX TPYG, COAEPXKALINX BHYT-
pH KaGenbHbIi KaHan CBA3HM.

11.2.1.1 B nepBomM criocobe craHaapTHbie npu6Gopsl FTUC (06b1y-
HO cOopkH MoayJieil paiMOAKTHMBHOIO KapoTaXxa H MHKJIHHOMET-
puH) onyckaloT Ha readusuyeckoMm KabGene uepe3 nyGpukarop
BHYTpb OypHJIbHON! KOMIOHHbI, CyLUEHHON Ha 3a60i CKBaXHHbI,
NpeaBapHTENbHO CMOHTHPOBAB Ha ycThbe Jiyopukarop. [loa aeitcTu-
€M coGCTBEHHOI Macchi COOpKa OMyCKaeTcs A0 Y4acTKa, 3€HUT-
Hble YIJIBl HAaKAOHA KOTOpOro aocturaior 50-60°. 3ateM repmeru-
3UpYIOT NyGPHKATOP CaIbHUKOBBIM YCTPOCTBOM M OCYILECTBAAIOT
AanbHeilee NPoABHXeHHE COOPKH K 326010 MOTOKOM MPOMBIBOY -
Ho#t xuaxocTH. Feopnsnyeckne naMepeHHs: NPOBOAAT BHYTPH Gy-
PWIbHbBIX TPYO.

TMonyyeHHble AaHHBIE HCMOML3YIOT WA KOHTPOIS TPAaCKTOPHH
CKBaXHHBI B npoluecce GypeHUsA U MPHUBA3KH CTBOJA CKBAXHHBI K
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NMpPOeKTHOMY pa3pe3y. U3MepeHHA BHINOMHSIOT Cpa3y Nocie OKOH-
YaHUA «A0N0JeHHs», HO Yalle BCero IS NOJyYeHUs NONHOLEHHbIX
JaHHBIX HHKIMHOMETPUU B CKBaXHHY OIYCKAIOT HHCTPYMEHT C He-
MarHUTHBIMH JIETKOCTIJIABHBIMU OYPHJIbHBIMH TPYGaMH.

11.2.1.2 JocraBky CTaHAAPTHbIX reodu3ryeckux Npuéopos (c6opku
NpHGOPOB), pa3MeLLEHHbIX B CMIEUHAIbHOM 3alIUTHOM KOHTEHHepe
C OTBEPCTHSIMH, NPOU3BOAAT, 3aKPENMB KOHTEHMHEP Ha MoOC/ieqHelH
TpyGe GypunbHoro uHctpymMeHTa wid HKT — texHonorus «lopu-
30HTaNb- 1». L1 pasHbIX METOAOB MCC/IEOBaHUI KOPNYC KOHTelHHe-
pa MOXET ObITb BbIMOMHEH U3 Pa3IMYHbIX MAaTEPHAJIOB: 1S PAAHOAK-
THBHbIX METOJOB — M3 CTIM WM jlerKux OypuwabHbix Tpy6 (JIBT),
U1l MHKITMHOMETPHYECKHX M3MEPEHUI — M3 CTEK/IONMNIACTHKOBbIX TPYO
win JIBT, ans anexTpuyecKuX — M3 HEMPOBOASALIETO MaTepHana Ha
OCHOBE CTEKJIOBOJIOKHA WJIH MONM3TUIEHA BbICOKOTO JABMCHHS.

BypuiabHbI/i HHCTPYMEHT € 3aKPETUIEHHBIM KOHTEHHEPOM Onyc-
KaloT B CKBRXXHHY Ha [y6HHY, Ha KOTOPO# 3eHUTHbIi Yron 10cTHUra-
et 50-60°. 3aTeM BHYTpb MHCTPYMEHTa OMYCKAIlOT Ha Kabene CKBa-
xuHHbie npuGopsl (MHKnHOMeTpun, 'K, HK, UK, BK, KC, I1C)
IO MX MOCaNKH Ha HUXHIOW 3armylIKy KoHTeiiHepa. Ha BepxHiolo
6ypuibHYIO TpyOy HaBMHYMBAIOT CMELHANIbHbIA MEPEeBOAHMK C na-
30M, B KOTOpbli yKiaabiBaloT reodpusndeckuii kabenb. KabGenp 3a-
KPENJIAIOT Ha NEPEBOAHHUKE CRELMANbHBIM 32XKMMOM, NOC/E 4ero Ha
nepeBoAHMK HABUHYMBAIOT OyepeaHylo GypnabHyio Tpy6y. I1pu sTom
reou3nyeckuii Kabeb Bbillle NEPEBOAHMKA OCTAETCA CHAPYXM Tpy-
6bl, rae ero 3aKpenasioT CNeUHaNbHbIMU 3aLUUTHBIMH KOAbLAMH LIS
NpeAOTBPALLEHHsA NoBpexaeHuit. Bce aanbHeliwmne nepemelueHus
KOHTelHepa B CKBaXWHE MPOU3BOAAT NMPU CHHXPOHHOI paGoTte Gy-
pOBOi 6pUraabl U MaUIMHKCTA KAPOTAXHOTO NMOABEMHHKA.

11.2.1.3 Cnyck c60pKM CTaHAAPTHLIX reodU3nYeCKUX NpUGOpoB B
CKBaXHHY Ha reodn3nyeckoM Kabese ocylIecTBASIOT TaKXe nocpen-
CTBOM MaCCOBOTO «ABHXHTENS», U YETO HENMOCPEACTBEHHO Hal cbop-
KoM Ha Kabesb HaHM3BLIBAIOT U 3aKPEMAAIOT MOAHITUNEHOBbIE TPYO-
KH, JUTHHA KOTOPbIX paBHa AJIMHE CHJIbHO HAaKJIOHHOrO M FOPH30H-
TaJIbHOTO Y4aCTKOB, a CBEpPXY TPYOOK 3aKPenifioT «ABHKHTE/Nb» pac-
yétHoi Macchl — Heckoabko YBT mau HKT — texHonorus «Fopu-
30HTaNb-4». [IpyruM «aBHXHUTENEM» ABASETCA TMAPABAUYECKHIT (Me-
XaHHYeCKHit) «asuxutenb» «Well Tractor». [Toa aeiicTBUEM «ABHXU-
TeAsA» cO0pKa NMPUGOPOB NPOTAIKUBAETCS Ha NOPU3OHTANBHBII yyac-
TOK CKBaXHHBI.
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MounepHu3aumnei ONMMCAaHHON TEXHONOTHUH ABNAETCS TEXHONOTHA
«l'opM30HTaIb-5», B KOTOPOM WISt CHUXEHUS MacChl «IBHXHTEIS»
HCMONDb3YIOT CMeLMalibHble XECTKHE TONKATeNU, OAHOBPEMEHHO
BBITIONHAIOWINE POJb MNOIUIABKOB.

11.2.1.4 TexHoMOrKs1 AOCTaBKH CKBAXXMHHBIX MPHGOPOB Ha 3a60i
FOPH3OHTANbLHBIX CKBAXXHH C MOMOLLUBIO CIIELIHATBLHOTO XECTKOTO reo-
du3nyeckoro xabess paccuMTaHa Ha MPUMeHeHHe COOPOK CTaHAApT-
HbIX NpUGOPOoB. E€ NpMMEHAIOT B HAKIOHHBIX M TOPHU3OHTA/ILHBIX CKBa-
XKHHaxX ¢ UIMHOI ropusoHTanbHo# yacti a0 300 M. Ilpu Gonbiwueit
IUTMHE FTOPU3OHTAILHOrO Y4acTKa CIycK MpuGOpoB BedyT uepes Oy-
pHibHbIe TPYOBI, He Jowenwue Ao 3a60sa Ha 100-300 M; 3aTeM TpyObl
MPUMOAHUMAIOT Ha ouepeaHbie 50-100 M U MOBTOPSIOT HCCNIENOBa-
HHUS U T.A.

JlaHHYIO TEXHOMOrHI0 PEKOMEHIYeTCA WCMOMb30BaTh W1l MpoBe-
neHuss TUC B G0KOBbIX FOPH3OHTANbHBIX CTBOJIAX.

11.2.1.5 TexHoMOrNA AOCTaBKU CKBaAXUHHbBIX NPUOOPOB C YCHNIEH-
HBIMM MO MPOYHOCTU KOXYXaMH C MOMOLUBIO KONIOHHBI CHEeuHaIb-
HbIX TPYG, aHANOTUYHBIX GYpUIbHBIM Tpy6aM, MPUMEHAEMbIM MpPH
INEKTPOOYPEHHH, M CONEPXALUUM BHYTPH KabenbHbIi KaHan CBA3M.

11.2.2 TopH30HTaNLHbIE CKBAXHHbI UCCAEAYIOT TaKXE aBTOHOM-
HbIMHM CKBaXXMHHbLIMH NpHOOpaMu 6e3 npuMeHeHUA reodpu3nyeckoro
Kabens. ABTOHOMHbie TPHOOPBI B BUOPO- M YAAPONPOHHOM MCIOJIHE-
HUM pa3sMELLAIOT B Tejle ONHOM MM HECKOJNIbKMX OYpHIbHBIX TPYO,
3aKPEUIEHHBIX B HHXHEH 4acTH GYpMIBHOIO MHCTPYMEHTa (TEXHO-
gormu AMK «Topusont», AMK BUK I1B), unn BHyTpM MHCTpY-
MEHTa, BLITAIKMBasi X U3 MHCTPYMEHTa Ha BpPeMS NPOBEACHUS UC-
cnenoBanmit (TexHonorua AMAK «O6b»).

11.2.2.1 TexHonorusa amnmapaTypHO-METOAMYECKOTO KOMILIEKCa
«l'opu3oHT» 06ecneunBacT UCCACAOBAHHUS FOPU3OHTAIbHBIX CKBAOXHH
cGOpKOii aBTOHOMHBIX CKBRXKHHHbIX NMPHOOPOB (Moayneit), cryckae-
MbIX B cOcTaBe OypuibHO#H KONOHHBL. KoMIuieKe no3BoasieT OaHOBpe-
MEHHO U3MepATb U PErMCTPUPOBATh HA ABTOHOMHbBIE HOCUTENN AaH-
Hble 30Ha0B 'K, HT'K, KC (Tpu cMMMeTpHYHBIX YETbIPEX3NEKTPO-
HbIX TpaaueHT-3oHna A4,0,8M,0,25N,0,8B,, A,0,8M,0,25N,0,8B, u
A;1,85M,0,25N;1,85B,), [1C ¥ HHKAMHOMETPHH.

Monynu koMniiekca «FOpU30OHT», NOMHUMO CTaHAApPTHbIX Tpe6o-
BaHHUil K reou3nuecKuM mpuéopam, yaoBAETBOPAIOT Takxe Tpe6o-
BaHUSAM, NpeabaBAsieMbIM K 6ypHIbHbIM TpyOaM, M UMEIOT psiA crie-
uMpnUHBIX 0COOEHHOCTEI!:
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- CKBaXHWHHbie MPHOGOPHI BLIAEPXHBAIOT OCEBYIO Harpy3Ky o 15-
20 T ¥ 3HaYMTENbHbIe U3rnbalolIMe Harpy3KH;

- 00ecreynBaioT NPOMBIBKY CKBRKHHBI C PacXOfOM NPOMbIBOY-
Hoit xuakocty ao 40 n/c;

- i1 NpUBA3KH WHGOPMaLIMH MO TyOMHE CKBaXMHbI MCHONb-
3yerca rnyGHHOMep, U3MEPAIOWIMIT nepeMelleHHs: GypHIbHO#N Ko-
JIOHHBI;

- MUTaHHe CKBAXHHHBIX MPHGOPOB BKIIOYAETCS B 3adaHHbBINH MO-
MEHT BpeMeHH Hoc/ie cnycka MpuéopoB B HHTEPBAJ UCCICAOBaHH;

- B aBapHIHbIX CHTYaLIMAX 00eCIIeYHBAETCA H3BJIEYEHHUE U3 CKBa-
XHHBI HCTOYHUKA HEHTPOHOB, YCTAHOBACHHOTO B BepXHe# 4acTu
CKBaXMHHOTO NpuGopa, C MOMOLWIbIO OBEPLIOTA, CMYCKAEMOro Ha
reodpu3nyeckoM Kabene BHyTpH GypHAbLHON KOMOHHDI.

HamepurenbHble 30HAb reodpu3nyeckux Moayneit Komrekca «fo-
PU30HT» OTJIMYAIOTCA OT 30HAOB NMPUGOPOB, ONycKaeMbix Ha Kabese,
JNIMHOM 30HAOB, AMAMETPaMH nipeobpa3oBaTtencii, 3a30paMH MexXay
npeoGpa3oBaTeNsiMH M CTEHKaMH cKBaXXuHbl. Utst Hux paspaboraHbl
CBOM CpeACTBa METPOJIOTHYECKOTr0 M METOAMYECKOro obecreyeHus
(OCHOBHbI€ 3aBHCHMOCTH MEXAY H3MEPAEMbIMH KaXyWHMHCS W pac-
YETHLIMM MOMIMHHBIMU 3HAYEHHUAMH reodH3NYECKMX NMapaMeTpos,
YYET BAMSHHUSA YCIOBHIH H3MePeHUi M BMelwwalouux nopon). Mepsuy-
HYIO U nepuoANYeCKHe KaTUOPOBKM 30HAOB BLIMOJHAIOT B CTaLHO-
HapHbBIX YCIOBUAX C MOMOLLUBIO CELMATIbHBIX CPEACTB COMIaCHO Tpe-
60BaHMAM IKCIUIYaTALIMOHHON 1OKYMEHTaLIUH.

11.2.2.2 AnnapaTypHO-METOAUYECKHI ABTOHOMHbIA KOMIUIEKC
AMAK «O6b» oGecrieuvBaeT AOCTaBKY Ha 3a60i CKBaXMHbI COOPKH
aBToHOMHbIX npu6Gopos (Moayaeit) TIC, I'K, HK, BK # UK, koro-
phlie OCHalIEHbl HHANBUAYAIbHBIMM MCTOYHUKAMH aBTOHOMHOTO fK-
TaHua (aKKYMYASITOPaMM) C npeoOpa3oBaTeNsiMH HanpsKeHUs, 610-
KaMy ynpas/ieHusi U peructpaunu uHdopmauun. Moayau coaepxar
W3MEpUTENIbHbIE 30HABl, AHANIOTHYHbIE 30HAaM NMpPUGOPOB, CMycKae-
MbIX Ha reodusnyeckom Kabene. K HUM npuMeHHMBI Te Xe Tpebosa-
HHMSl METPOJIOTHYECKOTO U MeToanYyecKoro obecrieyeHus. TexHonoru-
4YECKMit MOay/b COOPKM CONEPXKMT JaTYMKH JABNCHUSA U TEMITEPATYPhl.

CG6opKy Moayneit, COeAMHEHHBIX MOC/IEA0BAaTENLHO, YCTAHABINBA-
10T BHYTPU GYpWibHbIX TPYO U HKCHpYIOT B CBOEit BEpXHEH 4acTn
cneuranbHbIM 3aMKOBbIM CoelMHeHUEM. B BepxHeit yacTu c60pku yc-
TaHOBJEH ChepHyYEeCKHii NopLLIEHDb, NPeAHA3HAYEHHDbIN Ui BbITANKH-
BaHUA c60PKH U3 GYPHIbHBIX TPYO C NOMOLLBIO WUTOKA O6PAaTHOTO X0za.
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IMocne cnycka KooHHbI TpY® Ha 3a60# BKAIOYAIOT UMPKYAALUHIO
MPOMBIBOYHOI XMAKOCTH, B pe3y/ibTaTe 4ero 3a CYET fepenana aasie-
Hus c6opka npu6opos ocBo60XAAETCA H3 3aMKa H C MOMOLLBIO Chepu-
YECKOTO MOPLIHA H WITOKA OGPaTHOTO X0/ BRITAIKHBaeTcs u3 Tpy6. B
3TOT MOMEHT JAT4HK JaBieHUS BKNIOYAET NUTAHHE CKBAOKMHHbBIX NPH-
6opos. Teopusnyeckre JaHHbIE KIMEPSAIOTCSA M PErUCTPHPYIOTCA B aB-
TOHOMHbIX 6JI0KaX MAMATH KAKAOTO MOAY/AsS B NpoLiecce NoabéMa Ko-
JIOHHBI 6YpHIbHBIX TPYS. ONHOBPEMEHHO HA MOBEPXHOCTH 3EMJIH H3Me-
PAIOT C MOMOLUBIO CNEMANBHOTO ITyGMHOMEpa U PETHCTPHUPYIOT B Na-
MSATH KOMIMbIOTEPa BCE NMepeMeLLEHNA KOJIOHHbI M CKBAXXHHHBIX npu6o-
poB B GyHkuuu BpeMeHH. [locae noapéMa Ha NOBEPXHOCTb HHBOPMa-
UKIO C NPHGOPOB NEpenyuChIBAIOT B KOMMNbIOTED, PENAKTHPYIOT, COBMe-
wialoT ¢ HHdopMaumeil OT ryGnHOMEPa M BHIBOAAT B BUAE KPHUBBIX.

11.3 Komniekch! HcceaoBanmil

11.3.1 Komnnekc F'UC, npenycmotpeHHblit «[IpaBuaamn reodu-
3MYECKHX MCCMeNOBaHU M PaGoOT B HEPTAHBIX W ra30BbIX CKBAXU-
Hax». M.: MunronaHepro P® u MIIP P®, 1999, ans ckBaxuH ¢
FOPU3OHTAMLHBIM OKOHYaHKeM cTBosa, conepxut I'THU, TC (rpaau-
ent [1C), BK, UK unu BUKHU3, TK, HK, pe3ncruBuMeTpHIio H
WHKIMHOMETPHIO. B nonoaHuTeIbHBIE HCCIeA0BaHHS BKIIOYEHb! AK,
I'TK-IT (uau [TK-JIIT), cnextpanbhbiii 'K, AMK. B ropusoxTanb-
HbIX CKBOXXHHAX BO3MOXHO TaKXe NpOBeicHHE CNEeLMaNbHbIX HCClie-
JIOBaHUM CO CMEHOIt yC/IOBHit reopu3nyecKux pabor (MHHepann3a-
UMK WIH MIOTHOCTH NPOMbIBOYHOI XHIAKOCTH W T.N.).

B BepTUKanbHBIX M CAaGOHaKNOHHBIX (10 56°) y4yacTkax cTBO/A
TOPU3OHTANbHBIX CKBAXHMH BbinonHsaoT KoMiuiekec TUC, npenycmort-
PEHHbIM W HeoGCAXKEeHHBIX BEpTHKANbHbIX CKBAXHH (CM. pa3gen 7).
Ipu nposeaeHHH HcCeOBaHUIT FOPU3OHTANIbHBIX Y4aCTKOB Npu6o-
pamMH, pasMelUEHHbIMU B GYpWIbHBIX Tpy6ax WK B 3alUTHOM KOH-
TeiiHepe, BepTUKANIbHbIE YYaCTKH HCCAEAYIOT ABAXAbl: 6€3 KOHTei -
HEpa 1 ¢ KOHTEHHEPOM C LIEJIbIO KOIMYECTBEHHBIX ONPEACICHHUH BAN-
SAHMA TPYG M 3aMUMTHOTO KOHTeiHepa Ha pe3yNbTaThl U3MEPEHHIA.

11.3.2 Sranbl ¥ HHTEPBANbl HCCACAOBAHHIT ONPEACAAIOTCSA TEXHO-
Jorueit 6ypeHus U anpuopHo# HHopMauueit, uMeloLLelcs Mo pa3-
6ypeHHbIM MHTEpBAJIAM:

- GypeHue CKBaXHHbI BEAyT NMPH HeMpePLIBHOM KOHTPOJIE MONO-
XEHHs 32605 C HCMOJMb30BAHHEM MHK/IMHOMETPA, Pa3MELEHHOTO B
KOMNOHOBKE GYpMAbLHOro MHCTPYMeHTa. B aApyrux ciydasx o6béM Hc-
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CneaoBaHWM pacluMpeH 3a CYET usMmepuTenbHbix 30HA0B 'K u BK.
Tepenauy AaHHbIX OCYLLIECTBASAIOT C MOMOLLbIO KaGEAbHbIX TeleMeT-
PHYECKUX CHCTEM C CYXUM WIH BJaXHbIM COEAMHEHHEM Pa3bEMOB
UM 6eckabGesibHbIX 3a60MHbIX CUCTEM C FUAPABIUYECKMM MITH 3/1€EK-
TPOMArHUTHLIM KaHaNOM CBA3M. Fi3MepeHHs U perucTpaumnio AaHHbIX
BbINOJHAIOT cAyX0bl 6ypeHuns u I'TH;

- IUIA MIPUBA3KH MONOXEHHS TEKyWero 3a60s1 K reoiorHyeckomy
pa3pe3y Ha HaKJIOHHbIX y4acTKax yepe3 Kaxable 50-70 M npoxoaxkH
nposoaat npusasouHblit Kapotax (I'K, BK, I1C); nocneanuit npu-
BA30YHbIA KapoTax BbIMOJHAIOT 32 30-40 M 40 BCKpbITUA OypeHM-
€M MpoAyKTHBHOrO nnacta. B TexHonornu «Fopu3oHT™ UHpOpMaLHIO,
HeoOxoauMyIo ANSl MPOBOAKH CKBAXWH, MOAYYAlOT C MOMOLLbIO aB-
TOHOMHBIX NPHGOPOB, pa3MEILEHHBIX B KOMMOHOBKE GYPHIBLHOTO
MHCTPYMEHTa, HEMOCPeACTBEHHO B npouecce GypeHus;

- 006a3aTeNbHbIl KOMIIEKC WCCAEAOBaHUN B MOMHOM OOBEME
(n. 11.3.1) n KOHTPO/NbHBIIT UHKTHHOMETPUYECKHI 3aMep NPOBOAAT
MO AOCTHXEHMIO MPOEKTHOro 3a60s C LebIO AETAILHOTO HU3YYeHHs
CTPOEHHS BCKPBHITOrO OGBEKTA.

11.3.3 TexHonornyeckas cxemMa NpoBeAeHHA reOPHU3NYECKUX UC-
CnefOBaHUI rOPU3OHTANbHBIX YYACTKOB, BKAIOYAIOLas NEPBUYHDIE,
NepUoOANYECKHE M MoJieBble KaNMOPOBKM NMpHOOpPOB, mMpoBeneHHue
OCHOBHbIX, MOBTOPHbIX U KOHTPONbLHLIX (HAa BEPTHKAJILHOM Y4acTKe)
HM3MEpPEHH, NMpeacTaBNeHUe CBeAeHUi 06 oObeKTe McCaenoBaHMIH,
YCIOBHAX NPOBEACHUA U3MEPEHHI, KOHCTPYKLIUAX M pa3Mepax HaMe-
PUTENbHBIX 30HIOB, COOTBETCTBYET pa3aeny 6.

11.4 TpeGoBannus K uuTepnperaun H ohoPMIEHHIO JAHHLIX

11.4.1 OctoBHOI LENbIO re0dU3NYECKHX HCCNCAOBAHUI rOPH3OH-
TaIbHBIX YYaCTKOB SIBMETCA PelieHHe TPAIULUHUOHHBIX reosoruyec-
KHMX 3313y (c y4€ToM MMelolLeHcss HHPOpMaLy No MUAOTHLIM BEp-
THKaJIbHbIM CKBaXXWHaM):

- JIMTONOTHYECKOE pacy/ieHeHHe MPOAYKTHBHOrO MjacTa Ha ro-
PHU3OHTANBLHOM Y4YacTKe;

- onpeaeneHue GUNLTPALIKOHHO-EMKOCTHBIX CBOMCTB U HaCbILLEH-
HOCTH KOJUIEKTOpa;

- ompefie/ieHNe TPAaeKTOPUM TOPU3OHTAILHOTO YYacTKa, MpUBSA-
3aHHOI NO MIYGUHE K re0IOrMYECKHM penepam.

11.4.2 OnpeaensiowuM ¢pakTopom, oGecriednBaloLLMM 10CTOBEP-
HOCTb MHTEPNpPETaUNH Pe3yNbTaTOB UCCAENOBAHHI FOPU3OHTaNbHbIX
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Y4acTKOB, IBAAETCSA CO3MaHUE U MPUMEHEHNWEe WHTepNpeTauuoOHHON
MOJeNH MIacTa-KoJJIEKTOpa, yyuTbiBalowieit ¢pu3nyeckue mnpouec-
Cbl, MPOMCXOASILME B THAPOAMHAMMUYECKOH CUCTEME «TOPU3OHTANb-
HBIA cTBOJI-MNAcT». Mozenb JOMXHA YYUTBIBATb TO OOCTOSITENLCTBO,
4yto MatepHaiibl THC He HecyT npsaMoit HHGOpMALMK O MOJOXEHUH
KPOBJM U MOJOLIBbI KO/UIEKTOPA U INTONIOTMYECKOM CTPOSHHH Bbilie-
U HHXE3ATEralowMx NOpos, a CAeA0BATENbHO, HCKIIOYAETCA HHTEp-
NpeTauus RaHHBIX O TPAAUUHOHHOM CXeMe.

11.4.3 OnepaTBHOE 3aKJIIOYEHHE N0 pe3yNbTaTaM 06pabOTKH H
MHTepnpeTaunH reoPU3NYECKUX JaHHBIX JO/DKHO CoAepXaTb MHMOP-
MaUHIo:

- O BEPTHKAIbHOI NPOEKLIMK CTBOJA CKBAXHHbBI B a3UMYTa/IbHOIM
MI0CKOCTH; FTOPU3OHTANIbHbBII YYAaCTOK CKBRXXHUHbI HOMIXKEH ObITh MO-
Ka3aH Ha (oHe NONOXEHHU B pa3pe3e NPOAYKTHBHOTO MJ1acTa, NOCT-
POEHHOro Mo pe3yabTaTaM OGypeHHsA COCEOHMX BEPTHKAIbHbLIX, Ha-
KJIOHHO HamnpaBAeHHbIX U MHIOTHLIX CKBaXHH;

- O TOJLUMHE NJIacTa C OTMETKAMHU aGCOMOTHBIX MyOUH €ro KpoBiu
H MOAOLLBbI;

- O NPOHMLAEMbIX M YIUIOTHEHHDIX MPOCNOAX, BCTPEYEHHBIX HA
FOPU3OHTAILHOM Y4acTKe, UX KOJIJIEKTOPCKUX CBOWCTBAaX M HacCbl-
WEHHOCTH;

- 00 3KCnIyaTaUMOHHO TEXHOMIOTMYHOCTH NMPOdUIA CTBO/A CKBa-
XHHbBI, HAIMYHHU Pe3KUX NeperuboB CTBOJMA B BEPTUKAILHOM MJIOCKO-
CTH, BEPOATHOCTH OOpa3oBaHUs B MPOLIECCE KCILTyaTalMH ra30BbiX
M BOASHbIX CNOEB M MPOGOK;

- 00 MHTEpBanax, peKOMeHAyeMbIX WiA nepdopaumu.

11.4.4 TpeGoBaHua K o)OPM/IEHHIO MATEPHAIOB OrOBaApUBAIOTCS
corialieHueM MeXIy HeApOINoJIb30BaTeNIeM U NPOM3BOAMTENIEM paboT.

12 TEXHOJIOTHH UCCNELOBAHUI CKBAXWH,
HAXOOALWINXCA B 3KCIUTYATALUU

12.1 O6ume nonoxenus

12.1.1 TexHonorun reopU3MYECKHUX UCCAECAOBAHN I AEICTBYIOLINX
cksaxuH (IMTU, TUC-koutpons, IMUC) obecneynsaloT peuieHue
TpEéX rpynn 3agay, KOTOpble MO Mepe HUX YC/MOXHEHHS COCTaBISIOT
HEpPapXUYECKHIt NepedeHb:

- BbIGOp ONTHMANILHOIO peXHMa paboTbl CKBaAXHHbI U €€ TEXHO-
JiorH4yeckoro o6opynoBaHus (TEXHOJOrHYECKHH KOHTPOD);
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- onpedeneHHe 3KCIUIYaTaUMOHHBIX XapaKTEPHCTUK BCKPBITOro
11acTa (3KCIyaTalMOHHbI/ KOHTPOJb);

- MCCea0oBaHHMe NMpoliecca BhITeCHEHHsA He(TH M rasa B IUIacTe M
oueHKa 3¢ PeKTUBHOCTH NMPUMEHAEMbBIX METOROB NOBLILLEHUA Hed-
TeoTaauyu (reosoro-npoMbICIOBbIi KOHTPOJIb).

OO6beKTaMH MCCNEA0BaHMi COOTBETCTBEHHO pelliaeMbIM 3adavyaM
ABJIAIOTCA: CKBRXHHBI, HaXOAALWMECS B SKCIUIYaTaUMH; SKCILTyaTH-
pyeMblit TUIacT (naacThi) B MCCaenyeMoil CKBaXuHe; pa3pabaTbiBae-
Mas 3anexb. Boibop 06bekTa onpenensieT KOMIUIEKC HCCeNOBaHUiA,
TEXHOJIOTHIO MPOBeACHHSI U3MEpEHMit, cnocobbl o6paboTku U MH-
TeprpeTauny NOJYyYEHHBIX JAHHBIX.

12.1.2 ina BbiGOpa ONTHMAIBLHOTO peXHMa paGoTbl CKBaXXHHbI H
€€ TeXHONOTHYECKOro 060pya0BaHUS HEOOXOAUMBI:

- onpefiejieHHe B CTBOJIE CKBAXXHHbl CTATHYECKUX M AMHAMMYeC-
KHMX YpOBHei#t pasnena ¢a3 — ra3oXMAKOCTHOTO M BOAOHe(DTSAHOTO
KOHTaKTOB;

- OlLleHKa cOCTaBa M CTPYKTYpbl MHOTO(a3HOro noToka B CTBOJE
CKBaXXWHBI;

- KOJIMYECTBEHHOE OmpelcneHue CyMMapHbix (a3oBbIX pacxonoB
CKBaXXHHbI, BKJIIOYasi OLIEHKY BbIHOCa MEXaHU4YECKMX NpUMeceil;

- onpeaeneHNe HHTErPAIbHBIX TMAPOAMHAMHYECKNX MapaMeTpPOB
06beKTa IKCIUIyaTaluy Mo 3aMepaM Ha yCTbe;

- KOHTpOJib paGoTbl TEXHOJOrHYECKOro o6opyaoBaHus (cpabarni-
BaHHE NMYCKOBbIX My(T, KJIanaHOB H Tp.).

12.1.3 HUccnenosaHus mo onpeleaeHHIo 3KCIUTyaTalMOHHbIX Xa-
PaKTepUCTHK BCKPBITOrO NAacTa, B TOM YMCJIEe Ha 3TaMax ero ocBoe-
HUA U MHTEHCH(UKALIMK, MpesyCMaTPHBAIOT:

- BblAeJieHHE paboTaloOMIMX TONILWH IACTa, B TOM YKC/E MHTep-
BAJIOB MPUTOKOB W MOTJIOLEHHIA;

- onpeaeneHve Npoduas NPUTOKa B IKCIUIYaTaLIMOHHBIX CKBa-
XHHax U npodunsi NPUEMUCTOCTH B HarHETaTENbHbIX, OLEHKY MH-
TepBaJibHbIX PaCXOIOB;

- onpeae/ieHHe COCTaBa MPUTOKOB U3 OTAAIOWIMX HHTEPBAJIOB;

- KOJINYECTBEHHYIO OLIEHKY MHTEPBajibHbIX 2e6UTOB M0 daszam U
KOMMOHEHTaM npoaykKuuu (ra3, XMAKOCTb, HedTb, BOAA);

- onpeaeJieHHe rHAPOAMHAMHYECKHMX NapaMeTPOB IUIaCTOB — f1a-
CTOBBIX AaBAECHHI ¥ TeMNepaTypbi, KO3YOHUNUEHTOB NPOAYKTUBHOC-
TH U TMAPONPOBOAHOCTH.
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12.1.4 UccnenoBaHns MpoOLIECCOB BLITECHEHHA He(TH M rasa B IUla-
CTe C LENbIO KOHTPONS BbipaGOTKH 3anacoB M OLEHKH 3(bdeKTUBHOC-
TH NPUMEHEHHS METOAOB MOBbILLICHHA HeTEOTAAYH BKIIOYAIOT:

- IeTaNbHOE pacyleHeHHe pa3pe3a ¢ BblIeJEHMEM NMPOAYKTUBHbBIX
MIacToB, onpeaeneHHeM UX 3(PdeKTHBHbIX TOALMH, HEOQHOPOAHO-
CTH, K03} HHULIMEHTOB MOPUCTOCTH, MPOHHULIAEMOCTU MO AAHHbIM reo-
buU3NYECKUX NCCeNOBAaHHII HEOOCAKEHHBIX CKBAXWH;

- onpenenacHHe HayaldbHbIX M TEKYWHX KO3 IHLHEHTOB HedTe-
ra30HacbiliEHHOCTH TIACTOB, MOJOXEHUI BOAOHE(DTAHOTO U raso-
KMIAKOCTHBIX KOHTaKTOB;

- onpeaeneHHe OCTaTOMHbIX K03 dHLHEeHTOB HedTe- U rasoHa-
ChilLIEHHOCTH;

- omnpeaeneHHe KOHTYPOB HE(PTEra30HOCHOCTH M TEKYLIHX Napa-
METPOB OXBaTa MJIacTa BbIpaGOTKOH W 3aBOAHEHHEM MO pe3ynbTaTaM
CBOAHOW MHTEPNpETaLnH AAHHBIX, BINOJHEHHOM MO BCEM CKBaXM-
HaM MECTOPOXIEHHA WM OTAE/bHbIX €ETO Y4aCTKOB.

12.2 KoMnuiekchl MccaieioBaHmi

12.2.1 Komniekc uccnenoBaHuii misi BbiGOpa OMTHMANbHOTO pe-
XMMa paGoTbl CKBAOXHHBI M OMNpefeNeHUs IKCTUTYaTALIMOHHbIX XapaK-
TEPUCTHK TUTACTOB COCTABASIOT TOKOBaR U MHAYKLIMOHHAS PE3HCTH-
BMUMETpPHsi, BIarOMeTpHs, TUIOTHOMETPHS, TEPMOMETPHS, PacXomo-
MeTpHs, 6apoMeTpHs, aKkycTHYecKas wyMomMetpus. [pusssky nony-
YeHHbIX JaHHBIX K ryOMHaM M MydTaM AKCNayaTauMOHHo#H obcan-
Hoi#t konoHHb U HKT Boinoansior no marepuaiam I'K un nokaropa
My¢T n otBepetuit (JIM).

Ins H3yuyeHUs npoueccoB BLITECHEHHA HedTH U rasa B ruiacre
BbiNONHAOT HeiiTpoHubiit (HK) mwan cnekrpoMeTpuueckuit Heiit-
ponusiit (HK-C) kaporaxu, uMny/nbCHbIIE HEHTPOHHBIH KapoTax B
unrterpanbHoit (MHHK, HHTK) u cnextpoMeTpnueckoit Mmoandu-
Kauuax (C/0), 'K (Ha MeCTOPOXZEHMSAX C YCTAHOBAEHHbLIMM pafua-
uroHHbiMH 3ddekramn), AK, a Takxe UK, IK, ecan ckBaxuHbl
obcaxeHbl HEMETAIHYECKMMH 00CagHBIMU TPy6amu.

12.2.2 Ycnosus nposeaetns MI'H onpepensiorcs reonoruyecku-
MH 0COGEHHOCTAMN 3a/IeXH, Ha3HAYeHHEM U TEXHOJIOTHE! 3Kcnnya-
TaLMM CKBAXHHDI, €€ KOHCTPYKLIME#H, TEXHUYECKUM COCTOAHHMEM, (H-
3UYECKHMH CBOICTBAMH (IIONAOB B CTBOJIE CKBAXKHHbI, COCTOSTHUEM
M NOBeACHHEM MIAaCTOB, BCKPbITbIX CKBaXxuHOM. ITo ckopocTn nBK-
XKeHHA GNIONIOB B CTBOME CKBAXHHbI H, COOTBETCTBEHHO, CKOPOCTH
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H3MeHeHHs1 reoPU3NYECKMX MAPaMETPOB BO BPEMEHH Pa3jIM4aloT CTa-
LMOHApHbIe, HECTALIMOHAPHbIE U KBa3MCTALMOHAPHbIE YC/IOBHS.

12.2.2.1 CraunoHapHbie YCJOBHSA XapaKTepU3yIOTCs OTCYTCTBHEM
3aBMCHMOCTH H3MEPAEMbIX NNAapaMeTPOB OT BpeMeHH. CTaLMOHapHbie
YC/IOBUSI MCCNEOBAaHHIt XapaKTepHbl WIS IMTEJIbHO NMPOCTaUBalo-
LIMX CKBaXHH.

12.2.2.2 HecrauuoHapHbie YCIOBHS XapaKTePHU3YIOTCS CYLLECTBEH-
HOI#1 3aBUCUMOCTbIO MTapaMeTPoB BO BpeMeHU. OHU Habi0aa10TCs npu
PE3KHX U3MEHEHHUSX PEXUMOB paGoThi CKBaAXUHbBI — €€ NMyCKe, OCTa-
HOBKE, U3MEHEHHH AETIPECCHH Ha TUIACT.

12.2.2.3 YcnoBus Ha3biBalOT KBa3HCTALMOHAPHBLIMM, €CIIH U3Me-
HEHHe MapaMeTPOB MPOUCXOANT HACTONBLKO MEUIEHHO, 4TO HMH MOX-
HO npeHeOpeyb. KBasncTauMOHapHBIMH CYMTAIOTCA YC/IOBHUSA B CKBa-
XHHe, ANNTeNbHOE BpeMsi paGoTaloleit co CTabHIbHbLIM PacXOAOM.
JnurenbHocTb pabOTHI MOXET MEHATBCS OT HECKOJNIBKMX YacoB 1O
HECKO/ILKMX CYTOK B 3aBUCUMOCTH OT NMPON3BOANUTENbHOCTH CKBAXM-
Hbl M Aenpeccuu Ha naact. KBasucTauMoHapHbBIMHU SIBASIIOTCA TaKxKe
YCJIOBHSl B MHTEpBaJIaxX CTAOHIbHBIX MEXIUIACTOBbIX NMEPETOKOB Npo-
CTaMBAIOLIMX CKBOXHH.

12.2.3 O6wme npouenypbl, npucyiimne texuonoruam I[NI'A, sxao-
YaIOT AEHCTBHA, MPEAYCMOTPEHHDIE pa3fenom 6, U NONOAHUTENbHbIE
[EHCTBHUSA, KOTOPble COMPOBOXIAIOT TOJNIbKO TEXHOJOTHN UCC/ea0Ba-
HMIA B JeHCTBYIOUMINX CKBaXXHHAX.

HononnutenpHbie TpeGoBaHus NI'U 06ycnosaeHbl HeoGX0nUMO-
CTbIO MONY4YeHUA AAHHBIX Pa3HOBPEMEHHbIX U3MEPEHMI ISl UX MO-
C/IeAYIOLLEro CPABHUTENBHOTO aHAJIN3A W BbIsIBJIEHUS Ha 3TOi OCHOBE
KaKMX-NTMGO XapaKTepUCTHK (GJIIOMIOB B CTBO/IE CKBAXHHbI, NPOAYK-
THUBHBIX MJIACTOB M 3KCIUIyaTUPYEeMbIX 3aexeit. OHM coaepXaT Takxke
TpeGOBaHMsA, CBA3aHHbIE C KOHTPOJIEM KauyeCTBAa NEPBUYHBIX AaHHbIX.
CyMMapHO OHH BKJIIOHAIOT:

- AOJMyYeHHe Ha4YanbHbIX (POHOBBIX) reopH3UYECKUX XapaKTepHuC-
THK M3y4aeMoro o0beKTa — eCTeCTBEeHHOH raMMa-aKTUBHOCTH, HEMT-
POHHBIX NAPAMETPOB, YNPYTHX CBOMCTB, €CTECTBEHHOTO TEMMepaTyp-
HOro MoJi, — a TakXe CBEACHMIT O COCTOAHKUN 00CaIHOM KONOHHBI U
LEMEHTHOro KaMHs, 00 3¢(eKTUBHLIX TOMMUMKHAX, KO3ddHLHeHTaxX
MOPUCTOCTH, MPOHMLIAEMOCTH K He(TEHACHILLEHHOCTH MOpPO/, XapaK-
TEPU3YIOLUMX OOBEKT A0 Hayana SKCTUIyaTaLMK CKBaXHHbI (3aexH);

- PEerucTpauMio NMPHU KaXAOM HCCAEAOBAHMM MOMOXEHUI MydT
o6caaHoit konoHHbl, 'K nin HK wia npuBA3KY JaHHBIX U3MEPEHMIL;
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- onpeaeeHUe TEKYWETro COCTOSAHUA MHOIOJIETHEMEP3/IbIX NOPOL
M KOHCTPYKUHH CKBAXHHBI B UHTEPBAJIE UX 3aJICTaHUS;

- BBIMONIHEHUE UCCNIeAOBaHUiH B MHTEpBae, MPEBBIWAIOLIEM M0
TMPOTSDKEHHOCTH U3Y4YaeMblii 00BEKT, C LIENbIO [OJYYEHUS HaHHbIX
MPOTUB OMOPHbBIX NJIACTOB U B MHTEpBaNax MyOHH ¢ HEBO3MYLLEH-
HbIMM XapaKTepUCTUKAMM,;

- BBIMNOJHEHHE MOBTOPHOTO M3MEPEHMUS MO BCEMY MHTEpBany
OCHOBHO#i 3aMUCH MPH YCAOBUM MOCTOSHHOTO peXuMa paboThl ckBa-
XXUHBI;

- MIPOBEACHHME MCCEJOBAHUI C MPUMEHEHHEM JIYOPHUKATOPOB B
razoBbiX CKBaXHHax, a TaKke B He(TAHbIX, B KOTOPbIX OXHIAECTCH
U30OBITOYHOE JABJAEHHME Ha YCTbE;

- B ra30oBbiX CKBXKHHAX C BbICOKMM JaBJIEHUEM Ha YCThE [1A CNyCcKa
MPUOOPOB MPUMEHEHNE CMeUnaNbHbIX IPY30B; JJIMHA CKBAXUHHOIO
npudopa ¢ rpy3aMy AOMKHA ObITb MEHbLUE AJIMHbI AyGpHKaTOpa He
MeHee YeM Ha [ M.

12.2.4 B 3aBUCHMMOCTH OT MPOBEACHHUSA B CKBAXMHE nepes HavaioM
WIM B mipouecce UcCnedoBaHUit KakKUX-IU60 TEXHONOTHUYECKHUX one-
paumii Texnonornu [I'N noapasgensior Ha cTraHZapTHBIE M aKTHB-
Hble. K nepBbiM OTHOCAT UCC/IeIOBAHHS, BLINOAHAEMbIE TIPH ONpeae-
JNEHHBIX, HO CTATUYECKUX YCIIOBHUSX B CKBaXXKHMHE. CyTb aKTUBHbIX TEX-
HOMIOTHI COCTOMT B NPOBEAEHUH U3MEPEHHH B npolecce pa3NuHbIX
BO3JEHCTBHI Ha MJIACT HJIH CKBAXHHY B LIEIOM: XUMHUYECKUX, Tep-
MHYECKUX, FTMAPOAMHAMHUYECKHUX, 3aKaYEeK MEYEHbIX BELUECTB H T.M.

12.3 CranpapTHbie TEXHOMOTHH HCC/IEAOBAIMI

12.3.1 CranaapTHbie uccaeaoBaHHUs NMPOBOAAT COMMACHO TUMOBbIM
CXeMaM, COMIaCOBaHHbIM MeXAy HEAPONO/Ab30BaTe/EM W MPOMU3BO-
anteneM pabort. [epedyeHb onepaunii, BbINOMHAEMbIX B KAKAOH TeX-
HONOTMH, OTpeaesifeTcs: Ha3HaYeHUEM CKBaXXMHBI, CIOCOOOM U pe-
XHMOM €€ IKCIIyaTalHM M peliaeMbIMM 3ala4aMM.

12.3.2 B miuTenbHO NpocTauBaloLIMX CKBaXHHax (HepaboTaloumx,
HaGMIonaTeNIbHBIX, KOHTPONbHbLIX, MbE30OMETPUYECKHX) BbINOJHAIOT
M3MEPEHHA, AaHHbIE KOTOPbIX COMOCTABARIOT C JAHHbIMHU (POHOBBIX
3aMEpOB C LICJIbIO BbIABACHHMA JOKANbHBIX aHOMANWi, CBA3AHHbBIX C
BbIPaGOTKO#H MPOAYKTHBHbIX MJIACTOB H HapYLIEHHUAMHU TEXHUUYECKO-
o COCTOsIHUA 06canHOM KOMOHBI U UEMEHTHOro KaMHA. KoMriekcbl
MCClel0BaHUii ONpenesioTC pelaeMbIMH 3a1a4aMH.
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12.3.2.1 JlaHHast TeXHOAOTHS MpeAyCMATPHBAET BbITONHEHHE 3a-
MepoB onHoyHbIMM MeTogaMu THC ¢ nepHoaHYHOCTBIO OT HECKOb-
KHMX HeieNb IO HECKONbKHX MECALEB.

12.3.2.2 B HabmoaaTtenbHbix ckBaxuHax ITXI Bpemsa nposenerns
3aMepOB MPHBA3LIBAIOT K LUMKAAM 3KCIUlyaTauuM (3akayka, otéop,
HeHTpaabHbie MEepHOAbI).

12.3.3 B aeiicTBYIOMHUX CKBAXHHAX MPOBOAAT BECb KOMIUIEKC W3-
MEpEHHI1 TeXHONMOTHYECKOTO, IKCMNYaTalHOHHOrO U FeoJa0ro-npo-
MBICAOBOTO KOHTpoAs. [Ipy 3TOM, KaK MpaBHJIO, BHINOAHAIOT OAHO-
pa3osble reonoro-npomeicioeie uccnenosanns (HK, UHK, I'K, AK,
UK, IK) u mHorokpathbie II'H (pe3sHCTHBMMETPHIO, BJaroMer-
PpHI0, TEPMOMETPHIO, PaCXOAOMETPHUIO, GapOMETPHIO, aKYCTHYECKYIO
LWIYMOMETPHIO) MPH CMEHE YCJOBMI B CKBaXHHE.

12.3.3.1 B ckBaxuHax, paGoTalolWUX cO CTaGMJIbHBIM PacxXoAoM
(HarHeraTtenbHbIX, GOHTAHHBIX, JOObIBAIOLIMX), @ TAKOKE HAXOAALLMX-
CAl B OCBOEHHUH W paboTaloWMX B peXxume GOHTAHMPOBAHHS, Nocie-
ZOBAaTeNbHO MPOBOJAT:

- M3MepEeHHsl B TEXHONIOTHYECKOM PEeXHME IKCILUIyaTalnH;

- CEepUI0 H3MEPEeHHUIl Ha YCTAHOBMBUIMXCS PEXHMMAax, OTIHYal0-
LMXCA AEMPECCUAMH HA TUIACThI;

- CEpHIO Pa3HOBPEMEHHbIX H3MEPEHUI HENMOCPEACTBEHHO NOCe
MpeKpaweHns SKCIayaTaLun;

- perucTpaumio Ha HUKCHPOBAHHON IyOMHE BO BPEMEHH KpH-
BbIX BOCCTAaHOBJICHHS JaBJAEHUS U TEMNEPATYPbi MOC/E NPEKPaLLCHHUS
3KCIUTyaTaLMH;

- CEpHIO Pa3HOBPEMEHHbIX M3MEPEHHIt HEMOCPEACTBEHHO Mmocae
NYCKa WK H3MEHEHUS JeONTa CKBaOXMHDI;

- PErucTpauuio Ha ¢hMKCUpOBaHHON IiyGHHE BO BpPEMEHH KpH-
BbIX CTaGMIM3ALIMM JABAECHUS M TeMNEepaTypbl Moc/e MycKa HAH U3-
MEHEHMA Ne6uTa CKBAXHHDI.

12.3.3.2 B cksaxunax ITXT, pa6otaiowmnx co crabuabHbIM pacxo-
IOM B LUKAUYECKOM pEXHUME, MepevncaeHHble TEXHOMOTHK uccie-
OBaHWH NPUBA3BLIBAIOT K KOHKPETHBIM UMK/IAM 3KCIUTYaTalluH Xpa-
HUAMA (3aKauka, oT6op). [1pu cTabunbHO#M 3KCTUTyaTauMu (B nepu-
oflbl 3aKa4KH win oT6opa) HCCIeaOBaHMA NMPOBOAAT COMIACHO Tpe-
GoBaHuam nn. 12.3.3.1.

12.3.3.3 B cxBaxuHax, paboTaiommx ¢ HeCTaGUAbHbIM PacxoaoM
(B Npouecce KOMNpPecCHPOBaHUA, CBaGMPOBaHMs, B peXHME HaKoOMN-
JIEHMSl M p.), @ TAKXE B OCBAHBaeMbIX HU3KONEOMTHBIX CKBOKHHAX,
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XapaKTepH3YIOLUXCA HECTALIMOHAPHBIMHY YCJIOBUSMH MCCIENOBAHMI,
UCMOAB3YIOT CeAYIOlIMe INEMEHTbl TEXHONOTHH:

- PErucCTpaLMIO CEpUH pa3HOBPEMEHHBIX AMAarpaMMm 1O FIyOMHe B
npouecce U3IMEHEHUS pexuma paboTbl CKBaAXHHbI (WM €€ BO30yX-
IeHHUA), a TaKXKe Ha MOC/IeAYIOWEM 3Tale 3aTyXaHusl NPHUTOKa;

- perucTpaumio Ha pUKCHpPOBaHHOM ITyOUHE KPHUBbIX U3MEHEHHS
BO BPEMEHM [aBAEHUS W TEMNEPATYpbl MPU MYCKE WIM M3MEHEHWH
pexuMa paboTbl CKBaXKMHbBI, B TOM YMC/IE — KPHUBbIX H3MEHEHMs JaB-
JieHns Ha 3a60€e CKBaXXMHb! NMPH NOTbEME YPOBHSA XHIAKOCTH B CTBOJIE;

- PerMCTpaLMIO KPHBbIX H3MEHEHHS BO BDEMEHH NaB/ICHUS Ha YCTbe
cKBaXHHbI (Ha O6ydepe, B MexTpyObe) M Ha 3aboe;

- ¢(uKcaLMIO TEKyLLEr0 MeCTONONOXEHNS (a30BbIX YPOBHEi (YpOB-
Heil XXHAKOCTH M pa3fieNia «BoAa-HebTb») 3XONOTOM WIH MYTEM pe-
TUCTPALMM HEMPEPbIBHbIX AMArpaMM METOAAMH OLIEHKH COCTaBa (io-
WIOB B UHTEPBAE NMEPEMELICHUS! YPOBHEH.

12.3.3.4. B ckBaXHHax, paGoTaiownx B HECTALIMOHAPHOM peXHMe
C HeCTaGUABLHLIM pacxoaoM (KOMIPECCHPYEMbIX, CBaGHpyeMbIX, pa-
GoTaloOWNX B PeXMME HAKOIMIEHHA W Mp.), KOMNIEKC M3MEepeHMit
TEXHONOTrHYECKOro H IKCIUTYaTaLlMOHHOTO KOHTPOJie# NMOBTOPAIOT:

- B TEXHOJNIOTMYECKOM peXHME 3KCIUTyaTauMM U B OCTAHOBMEH-
HOIt CKBaXHMHe (MpPU NMPOCTOE CKBaXHHbI NOC/AE OCTAHOBKH B Teue-
Hue 5-10 u n Gonee) ¢ onHOBpeMeHHOM duKcau1el Ha ycTbe napa-
METPOB TEXHONOTHYECKOTO peXHMa CKBaXHHblI (TeMNeparypbl, AaB-
JieHus, 1eGUTOB rasza, He)TH, BOIbI);

- BO BpeMeHH Ha HECKOJIbKHX YCTAHOBMBLUMXCS peXXHMaX HarHera-
Hus (orbopa), OTAMYAIOLIMXCA ACMPECCMAMM Ha muacTbl (nocae cTa-
6MAM3aUMM NapaMeTPOB Ha KaXAOM pexuMe B TeyeHHue 5-10 4 u 6o-
Jiee) C ONHOBPEMEHHOIt uKcaLueil Ha yCTbe MapaMeTpOB TEXHOJIO-
THYECKOIo peXxHMa (TeMnepartypbl, JaBieHus, 1e6UTOB (onaos);

- B MPOCTaMBaIoOLLIEH NOC/e IKCIUIyaTallMK CKBaXHHe (yepe3 0,5-2;
3-5; 7-10; 15-24 4 nocae npekpaleHns IKCIUTYaTaLHH);

- NaBNEHHUA U TeMnepaTypbl Ha GPUKCHPOBAHHOI MYGHHE B Mpo-
CTamnBaloLieit Mocyie 3KCIUIyaTauMu CKBaXxuHe (B nepuoa ot 5-10 mo
24 y u Gonee B 3aBUCHMOCTH OT MHTEHCHBHOCTH MpeALIECTBYIOWEH
paboTbl U GUABTPALUOHHBIX XaPaKTEPUCTHK IUTACTa);

- HEeMOCPeACTBEHHO MOC/e MyCKa WM U3MEHEeHMs AeOMTa CKBa-
XuHbi — yepe3 0,5; 1; 2; 3; 5 4;

- U3MeHEHHUs BO BpEMEHH JABAEHHUS M TeMMepaTypbl Ha GUKCHU-
POBaHHOI rayGKHe mocie NycKa WAM M3MEHEHUs peXHma paboTbl
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CKBaXxXuHbi (B niepuon ot 1-2 10 5-10 4 nocie M3MEHEHUS B 3aBUCU-
MOCTH OT AeOMTa CKBAXHHbDI).

12.3.3.5 B ManoaeGMTHBIX CKBaXHHAX, paGoOTaloMIMX B peXUMe
NyAbCUPYIOUIETO Ta30XHAKOCTHOTO MOTOKa C MpPOOGKOBO#M UM
KONbLEBOI CTPYKTYpPaMH, IOTONHHTENBHO NMPOBOIAT PErHCTPaLIMIO
BpeMeHHbIX (NyKTyaumit JaBREHUA W MOKA3aHMIt APYTUX METOLOB
H3YYeHHsT «MPUTOKa-cocTaBa». [IpOAOIKHUTENBHOCTb LIMK/IA PEru-
ctpaumu ¢aykryaumit coctasnser 10-20 mun. PnykTyaunoHHbIE
H3MEpPEeHHS NMPOBOAAT B 060CO6JEHHbIX HHTEPBaJaX KOHCTPYKLIMM
ckBaxuHbl (B HKT, B KoNOHHe Bblllle MPOAYKTHBHOM TOJILIM,
MeXIY OCHOBHBIMM COBMECTHO 3KCIUIyaTUPYEMbIMH OGBbEKTaMH,
B 3ymnde npH NORXO3PEHUH HA €ro HErepMEeTUYHOCTb) B Mepe-
pbIBaX MEXAY H3MEPEHUSAMH 3THX NMapaMeTPOB B AMHAMHYECKOM
peXume.

12.4 AKTHBHbBIE TEXHOJIOTHH HCCJICAOBAHMIE

AKTHBHbBIE TEXHOJIOTHM NMPUMEHSIOT B CKBAXHHAX, HAXOAALMXCA
B 3KCIUTyaTallKM, KOraa craHaapTHbte TexHonornn IICU oka3sbiBaioT-
ca HeaddekTHBHBIMU. MX BLIMOMHAIOT O MHAWBUIAYAIbHBIM NPOTpaM-
MaM, COI1aCOBaHHbIM MEXAY HEAPOMOAb30BATE/NEM U NPOUIBOAUTE-
JieM pa6ot. TexHO/Orus BLIMONHEHHA 3aKJIIOYAETCA B NPOBEACHHUH
reo®U3MYECKUX U3MEPEHUIT B MPOLIECCE AKTUBHLIX BO3JAECHCTBHIM Ha
IJ1acTbl, K KOTOPbIM OTHOCHAT:

- XHMH4YecKHe BO3AeHCTBMS — 06paGoTKM mopoa coasiHOIM, rula-
BHUKOBO#l U APYrMMM KMC/IOTaMH;

- TepMHYECKHE — MPOrpeB IU1acTa NGO 3aKayuKa B IUIACT BOAKI C
ApYyroit TeMnepaTypom;

- TMAPOAVNHAMMYECKHE — CHMXEHHE M MOBbIILEHHE YPOBH: ¢utio-
MAOB B CKBaXHHE (METOAMKA MepeMeHHbIX AaBAEeHMI);

- 3aKayky B McCCiiefyeMbie MAacTbl MEYEHDbIX BEWIECTB, KOTOpbLIE
NpeAcTaBAsioT co60i XMAKOCTH, OOGOrali€HHblE MCKYCCTBEHHBIMU
PanMoaKTMBHBIMM H30TOMAaMM JIMOO comepXaliue BEewWeCcTBa ¢ aHO-
MaJIbHbIMM CBOHCTBAMH MOIJIOLWLEHNUA HEHTPOHOB;

- HaBeAEHME MCKYCCTBEHHOI raMMa-aKTHUBHOCTH MOPOA.

IMocnenoBaTenbHOCTL ONEpPauUMit B aKTUBHLIX TEXHOJOTHAX BKIIIO-
4YaeT NpoBefCHME CEpUM HM3MEpPEeHHi: (POHOBLIX — A0 Havyana BO3-
NEHCTBUA; B npoLecce BO3AEHCTBUS; HEMOCPEACTBEHHO MOC/Ae BO3-
IeHcTBUA U B xoae pachopmupoBanna 3¢dexToB, BbI3BAHHLIX BO3-
neHCTBUEM.
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12.5 Texnoaor: peleBns OTAENbHbIX 33824

IMpuMeHeHne CTAaHAAPTHBIX W AKTHBHBIX TEXHOJIOTHIT U PEKOMEH-
nayembix kommuiekcoB IT'M aonxHo o6ecneuuTs nonyyeHue cneayio-
KX Pe3yNLTaTOB:

12.5.1 BuiGop ONTHMANbHOTO PEXUMa 3KCIUTyaTaUM CKBAXXHHbI
NPH peLLIEHNH 3a1a4 TEXHOMOTHYECKOro KoHTpons (1. 12.2.1). Hcxoa-
HBIMH MapaMeTpaMH 1St 3TOFO ABIAIOTCA:

- 06wHi1 fe6GUT CKBAXXUHbI M 1eOUTHI OTAEABHLIX PIOMA0B — rasa,
He(TH U BOAI;

- 00BOAHEHHOCTb MPOAYKLMHU;
paGoTalole MHTEPBaAbl — OTAEAbLHO MO KaXxAoOMy diouny;

- NpoduAM NPHTOKOB WU NMPHEMHCTOCTH;

- NONIOXEHHUs YPOBHe# pa3fena (GIOUAOB B CTBOJIE CKBAXUHbI;

- KPMTEPHH peXHMa paboTbl CKBAXHMHbBI — yCTbeBbIE M 3a060MHbIE
NaB/ICHUA K TeMnepaTypbl, KO3 dHLUHEHTb FTHAPABAHYECKHX NOTEPD
B CTBOJIE CKBaXKMHbI.

12.5.2 UndopMmauuio o paboTalolnx HHTEpBaIaX U UX XapaKTepH-
CTMKaX MpPH pellieHHH 3ala4 3KCIUTyaTallMOHHOro KOHTPOAS, BKNIO-
yasi KOHTPO/b 32 HHTeHCUbUKaLHEH ToObIYN.

HcxoaHbiMM napameTpamu sSIBASIOTCA:

- MHTepBa/ibl MPUTOKOB (OTACAbHO MO Kaxaomy daionay);

- mapaMeTpbl paboTbl PHIbTPA;

- OTHOCHTE/IbHble MHTEPBAJIbHbIE PAacXoAbl (MPOdUAN MPUTOKOB
WK MPUEMHUCTOCTH);

- MNacTOBOE NAaBJIEHHUE,

- BeJIUMMHA Aenpeccuu (penpeccuu);

- MAPO- M Mbe30NpPOBOAHOCTb, TEKYLIMI KO3(PDHUKEHT NPOHU-
LIAaeMOCTH;

- XApaKTEPUCTHKN PAAHANbHON HEOOHOPOAHOCTH (CKUH-(aKTOp
U CTENEHb BCKPbITHSA);

- IUIOTHOCTH (DAIOMIOB B CTBOJIE CKBaXHMHBI ¥ OGBLEMHbIE AOAU
Kaxzoro ¢ionaa no CTBoay CKBaXHHbI.

12.5.2.1 MeToasl oueHKH cocTaBa dbaiouma, 3aNOAHSIOWETO
CTBOJI CKBaXHHbI, — KOCBeHHble. HeoGXoauMBIMH YCIOBHSIMH st
NIpUAAHKSA WX pe3y/NbTaTaM CTaTyca KOJHYECTBEHHbIX onpeaeieHn
ABMAIOTCA N0KA3aTeAbCTBA OTCYTCTBUA 3aTPYOHOM UMPKYAAUUH W
ONHOpOAHAs CTPYKTYpa noToka (JionaoB B CTBONE CKBAXHHBI —
6yab 310 BogOHeDTAHAA IMYNbCUA AN OAUCMEPCHBINM Ia30XKHAKOC-
THbIH MOTOK.
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Pe3ynbTaThl HU3MEPEHHT METOAAMM, HCTIONB3YIOLMMM TIPOTOUHDIH
THN AaTYHKa (BIArOMETpHUs, IJIOTHOMETPHUSA) B YCIOBHSIX MHOTO(da3-
HBbIX TIOTOKOB, AO/XKHbI PACCMATPHBATbLCA KaK WHAMKATODHBIE AaXe
MpPU HATHYHH METPOJIOTHYECKOTO obecneyeHus.

12.5.2.2 ing onpeneneHUs rHAPOAMHAMMYECKHX NAPaMeTpOB 3K-
CIUTyaTHpyeMbIX OGbEKTOB MPOBOAAT MPOMWILHYIO MAH TOYEUHYIO
u3MepeHus 6apo- U pacXONOMETPHUIO HAa HECKONbKUX (3-5) pexumax
paboThl CKBAXUHBI, Pa3HOBPEMEHHbBIE U3MepeHHs npoduneit reopu-
3MYECKHX MapaMeTPOB MPU CMEHE PeXUMOB paGoTbl CKBaXHHbI, pe-
TUCTPALIMIO KPUBBIX BOCCTAHOBAICHHS W CTAOMAM3ALMH OABNAEHWI 1
TEMIEPATyp, @ TAKXKE KPHBYIO BOCCTAHOB/JIEHHA AaBlAeHHA Ha 3aGoe
CKBaXHHbI. B xome perucTpaumu nocaeaHel KpMBO KOHTPOAUPYIOT
u3meHeHue yposHeit xuakoctu B HKT u MeXTpyGHOM MpOCTpaH-
ctBe (Mexay HKT u o6GcaaHoit TpyGoit) MeToaaMy OLUEHKH COCTaBa
WY C NOMOLLBIO YCTHEBBIX 3XO/OTOB.

12.5.3 OcHOBO## TeXHONOTMH KOHTPO/s MPOLECCOB HHTEHCUDH-
KaluMM NPUTOKOB ABNSAIOTCA U3MepeHUs (GoHOBbIE U MOCie BO3NeH-
CTBMSl Ha MIaCThl.

12.5.3.1 BuiGop 06BbeKTOB MHTeHCMHMKAUUK OCYLUECTBAAIOT NO
AaHHbIM MeTonoB ITT'U 1 ZONONHMTENLHO — aKYCTMYECKOTO KapoTa-
xa. [IpuMeHeHHe nocneaHero LenecoobpasHo NpU NPOEKTUPOBAHUHU
FMAPOpa3pbiBa MIACTa.

12.5.3.2 [ina XOHTpOAs 3a MpOLECCaAMH BO3ACHCTBUSA Ha IUIACTbI
MPUMEHSIOT:

- NpH CONAHO-KHCNOTHOM 00paboTKe — METOA HCKYCCTBEHHbIX pa-
JHOaKTHBHbBIX u30oTONOB, BpeMeHHble H3MepeHns HHHK c perucrpa-
uMeli cofiepXaHHs X10pa B NPOCAosiX, NOABEPrHyTbix 06paboTke;

- TIPH TETUIOBBIX BO3ACHCTBUSAX: TEPMOMETPHUIO N PACXOAOMETPUIO
MpH TepMOGAPOXMMHYECKOM BO3AEHCTBHMHU; TEPMOMETPHIO MPH BO3-
eiiCTBUM BOAAHLIM MApPOM; TEPMOMETPHIO U HEMTPOHHbIN KapoTax
TP BHYTPHIUIACTOBOM FOPEHMH;

- NPW TRAPOPA3PhiBe IUIaCTa — METOR MCKYCCTBEHHbBIX PAIMOAKTHB-
HBIX M30TOMOB, TEPMOMETPHIO (MPH PaITMYHBIX 3HAYEHUSAX TEMMepaTy-
Pbl 3aJaB/IMBAEMON XMAKOCTH M TUIACTa), aKYCTHUECKHIl KapoTax;

- MPH TMAPOAWHAMHYECKOM BO3ACHCTBHM — HECTaLMOHAPHYIO
6GapoMeTpHIO WK CepHIo KOMOMHMPOBAaHHbBIX 3aMepOB 6apOMETPHH N
PacXofmOMETPHH HA CTALMOHAPHBIX PEXHMAX;

- npu akyctuyeckom Bosaeiicteun — HHK-T B BapuanTe Bpe-
MEeHHBIX U3MEPEHUH.
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12.5.3.3 OueHky 3¢)eKTHBHOCTH pPe3y/NbTaTOB HHTEeHCH(PHUKALMH
BBIMOMIHAIOT NO JaHHBIM PACXOAOMETPHH H TEPMOMETPHH.

12.5.4 Tunosbie 3a1a4# re0NIOrO-NIPOMbICIOBOTO KOHTPOJIS Hau-
6osiee o6LIMPHBIE U CJIOXHbIe. IS NpoBeaeHUS CBOAHON UHTEp-
ApeTaUMuH UCXOAHBIMU JaHHBIMM CIYXAT pe3yabTaTbi HHTEPIpETa-
unu Mmatepuanos T'MC B oTkpbiToM cTBOoNe M pe3yabTathl ITU:
s dexTuBHbIE He(Te-, ra30HACHILIEHHDbIE U 3aBOAHEHHbIE TOMLIN-
Hbl; IyOMHB 0TOMBKM HayanbHbIX M Tekywnx 'BK, THK, BHK;
K03 dHUMEHTbI OXBaTa MAACTOB NMpoueccaMy BbipaboTKu (06B0OA-
HEHHs); 3HAYEHUS MHTEPBAIbHBIX W MIACTOBBIX KO3DPHLIMEHTOB
Ha4yaJbHOM, TeKyllei U ocTaTOYHON HedTe-, ra3o- U BOAOHACHI-
WEHHOCTH.

12.6 Texnonornu pemieHHs 3324 OTACAbHBIMH METONAMH

B03MOXHOCTH OTAE/NbHBIX METONOB NeOH3MIECKHX UCC/IEA0BaHNIA
ans peweHns 3aaay [ITU onpeaensiorcs reonoruieCKUMH Xapakre-
PUCTHKAMH KOJUIEKTOPOB (K03 dHIIMEHTHI MOPUCTOCTH, NPOHHULIA-
€MOCTH, IMIMHUCTOCTH, He(Tera3oHaChILIEHHOCTH, YAENbHOE 3/€eK-
TPUYECKOE CONPOTHBIIEHHE IUIACTOBLIX H HATHETaeMblX BOX), CMOCO-
6OM U peXMMOM FKCTTyaTalMH CKBaXMHbBI M 3aN€XH, COCTABOM JI0-
6biBaeMbIx GaronaoB.

12.6.1 HelTpoHHbBIH KapoTaX CO CTaLUMOHAPHBIMM MCTOYHHKA-
mu (HTK, HK) npumensior ais onpeneseHusi NoaoOXeHMik raso-
XMAKOCTHLIX KOHTAKTOB B HenephopupoBaHHbIX U nepdOpUpOBaH-
HbIX HHTEpBalax B CKBaXHWHaX, 00CaXEHHbIX TpyGamMu M3 M106bIx
MaTepHanoB.

Bo BHOBb NpoGYpeHHbIX CKBaXHHAX HCCAeAOBaHUA MPOBOAAT He
paHee yeM, yepe3 7 CYTOK MOC/e LUEMEHTHPOBAaHHUS KOJOHHLI. [Ipn
uccneaoBaHuyu nepGopUpoOBaHHBIX NIACTOB YPOBEHb XUAKOCTH B CTBO-
JIe CKBOXHHbI JOJDKEH GbITh HMXE CTaTHYECKOro Wi obecrneyeHus
MWHHUMAILHOrO MPOHHKHOBEHMS XXHIKOCTH U3 CKBaXHHBI B TuiacT. B
(OHTaHMPYIOIMX CKBAXHMHAX M CKBAXXHHAX, 060PYA0BaHHbIX WITaH-
rOBbIMH HACOCaMH, U3MEPEHMsl TIPOBOAAT MaorabapMTHbLIMU MpH-
6opaMy 4epe3 HaCOCHO-KOMIPECCOPHbIe TpyObl MJIH MEXTpyOHOe
MPOCTPAHCTBO B MpoLuecce paboThl CKBAXUHbI.

Metoast HTK, HK saBasiorcsi OCHOBHBIMM NpH HMCCNEN0BaHHH
ra3oBOASHBIX 3afeXeil C OTHOCHTENIbHO HEBLICOKUMHM TUIACTOBLIMM
JABJIEHUAMH U HEKOHTPONUPYEMOi MUHEpaIM3aLIMei TUIaCTOBbIX BOA.
Ionoxenne F'BK ycraHaBauBaioT:
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- MO Hayaly yBEeIMYEHHs NMOKa3aHWil 30HAOB NMPOTUB cnabornm-
HUCTBIX KOJ/UIEKTOPOB B YCJIOBUSIX OTCYTCTBHS WIKM HEGONbILONH Tay-
GUHBI 30HbI MPOHWKHOBEHHS

- MO NpeBbILIEHHIO MOKa3aHUI GOJABIIOro 30HAa HAX MaabiM —
Metoauka asyxsoHgosoro HK;

- CpaBHEHMEM NOKa3aHHI TeKyliero u ¢oHOBOro n3mMepeHuii (Me-
TOAMKA BPEMEHHbBIX M3MEPEHHIT) MPH 0OeCneYyeHUH MAEHTHYHOCTH
UX BHIMOMHEHHUS (KOHCTPYKLMS W 3aNOJIHEHHE CTBONAA CKBAXWHbI,
THI anNnapaTypbl U T. IL.).

ITpu nccnegoBaHum rasoHePTAHBIX 3aneXeil UCTIONBL3YIOT BPEMEH -
Hble uamepeHua HI'K u HK, no pesynbratam KoTopbix HedTreHachl-
IEHHBIE MPOCION OTMEYAIOTCA COBMANEHHEM MOKa3aHUiA, a ra3oHa-
CBILEHHbIE — UX PACXOXAEHUEM BO BPEMEHH.

B0O3MOXHOCTH HCCeaoBaHHiT HeBTEBOASAHDIX 3aNeXeil orpaHHye-
Hbl. Han6onee Haaexxno BHK ycraHaBauBaloT B miaactax ¢ BbICOKO#H
NMOPUCTOCTbIO NMPH BLITECHEHWH HedTH BOIOW C MHHepalnu3auueit
6onee 120 r/n. Moaudukauus cneKTpOMETPUUECKOrO HEHTPOHHOTO
ramma-kapotaxa (HI'K-C) Gonee 4yBCTBHTENbHA K COAEPXaHUIO
xjopa U obecrieyuBaer Gonee aocroBephyio ¢ukcaumnio BHK, yem
meron HI'K.

12.6.2 UMNynbCHbIA HEUTPOHHBIH KapoTaX B HMHTErPaibHOI
(MHHK, UHTK) n cnektpometpuyeckoi Moandukaumsax (C/O-
KapoTaX) NMPUMEHAIOT B HenephopHpoBaHHbIX U NepdhOPUPOBAHHBIX
HHTepBaiax. MHTepBan perucTpauny AOJKEH OXBaTblBaTh NMpPOAYK-
THUBHBIE NAACTbl, OMOPHbIE MJIACTbI C M3BECTHOH HACBILEHHOCTbIO U
MHTEPBa/bl MIMHUCTBHIX NEpEMbIYEK ¥ MOKpbileK. Jonyckaercs Bbl-
NONHEHHe U3MEePEHMIt B OTAeNbHBIX TOYKAX paspesa, €C/M Henpe-
pbiBHAsA perucTpauus He obecneunBaeT HeoOxoaUMoOM TOYHOCTH. O6-
ltee YUC/IO U3MEPEHMIT B TOUKAX AOMXKHO ObiTh He MeHee 30, B TOM
yucne He MeHee 10 H3MepeHHit B OMOPHBIX BOXOHACBILLECHHbIX I1ac-
Tax M He MeHee 3 — B MIMHaX. 1 KOAHYeCTBEHHON MHTepNpeTaunu
JaHHBbIX HeoO0XxoaHMa WH(OPMaLUA O JMTONOTMYECKOM COCTaBe M
MIOPUCTOCTH MOPOM, YCTAHOBJEHHAs MO pe3yjbTaTaM WUCCAeAOBaHMIA
B OTKpPbITOM CTBOJIE.

IMpu MccnenoBaHUM rasoBOASIHBIX 3ajeXed UCNOAb3OBaHMe
HUHK uenecoo6pa3Ho npu HU3KoM HHPOPMATUBHOCTH CTaLIMOHAp-
Horo HK (06bluHO npH BbICOKMX TUIACTOBbIX AaBAEHHSX) MO0 NpH
MPOBEAEHHHN KOMIUIEKCHBIX MUCCAEAOBAHUI C PEIIEHUEM HECKOJIb-
KHX 3aay. B rasoHedTaHbIX 3a/1€XaX peKOMEHAYETCA MPHMEHATD
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HWHK B MHTEerpanbHoit MOAMGbUKALMK B BADUAHTAX OMMHOYHbIX U3-
MepeHMIt, NOBTOPHbIX U3MEPEHMI1 BO BpeMeHH, MO METOAUKE Bpe-
MeHHbIX 3anepxek. UHK sapaserca naubosee nHpopMaTHBHBIM Me-
TOOOM ISl UcClenoBaHuit HedTeBoAsiHbIX 3anexeii. Ero cnekTpo-
MeTpuyeckue Moaubukauuun 6osee MHGOPMAaTHBHBI, YeM HHTET-
panbHble.

OchxosHoe orpaHuHyeHne ucnoabzosanus HHI'K, M HHK ces3a-
HO C HM3KOW MHHepaiu3alueit Bod — NMpOW3BedeHHE MOCAEAHEl
Ha K03 GULMEHT TOPUCTOCTH AOMXKHO 6bITh He Huxe 8-10 mr/cm3
B 3aBUCHMOCTH OT MIMHMCTOCTH M Pa3sHOCTH HAYalbHOTO M KO-
HeyHoro ko3 duumneHToB HedreHachlleHHOCTH. Hebnaronpusar-
HbIMU ycaoBuamu ans onpeaeneHus BHK apnsiotca: nuskas (me-
Hee 50 r/n) MUHepanu3aUMA MJIACTOBbIX BOX; NMpeCHble OOBOAHSA-
IolMe BOAbI NPH HU3KOW MHUHEPaNN3aLMN OCTATOMHOH BOAbI; 6IM3-
Koe O0BbEMHOE comepXaHHe cosieit B 06BoaHsIowEMCsE U HedTa-
HOM muiacTax. B niacrax ¢ BLICOKOMHHEpaJIM30BaHHBIMH MJIACTO-
BHIMKH BOAAMH OGBOAHEHME NMpECHbIMM 3aKauMBaeMbIMM BOJAMH
MOXeT ObiTb YCTAaHOBJIEHO NO HAHHBbIM PEryjasipHbIX M3MEpPEHHI
HUHHK. HeoGxoanMbIM yCOBHEM ABSETCA Malblit MHTEPBaN Bpe-
MEHM MeXAy MOBTOPHBIMH W3MEPEHHUAMH, 0GecrneunBalOLMUit O -
peaeneHre NPoXoXaeHns oconoHEHHOro ¢hpoHTa Boa. Bo Becex cny-
yasax peKoMeHayeTcs ucnosb3oBatbh C/O-KapoTax, NO3BOJSAIOLHIA
pewiaTh 3aaYM MpU NPOU3BONbHONH MHHEPAIH3AUMM NJIACTOBbIX
(HarHeraeMbix) BOI.

12.6.3 BonHoBoit AK nuMeeT nmoTeHUMaNbHbIE BO3MOXHOCTH TIPU
onpeneneHUM NoAoxKeHUi MeXGMIOMAHBIX KOHTAKTOB Wi BCEX TH-
noB 3anexeii. Heo6xoauMbIM yC/IOBHEM SIBASETCA YCTaHOBJIEHHOE
CLerieHHe LEMEHTHOrO KaMHs C KOJIOHHOH W MOpoAaMH.

12.6.4 Metoab! 31eKTPOMarHUTHOTrO KapoTaxa — HHAYKLIMOHHbIHA
W AUBIEKTPHYECKHI — BBIMOMHAIOT B CKBaXHHAaX, 06CaXEHHbIX He-
META/UTHYECKOi KOJIOHHOI. PelieHre 3a0a4un 4151 ra30BOASAHbIX W Hed-
TEBOOAHBIX 3aneXelt NMPOU3BOAAT TaK XK€, KaK B OTKPbITOM CTBOJIE.
Tpu HK3KOi WIH HEN3BECTHOH MHHEPATU3ALIMM BOA UCMOL30BaHMeE
IN3IEKTPUYECKOro KapoTaXa NMpeanoyYTHTENbHEE.

12.6.5 BpemenHbie u3MepeHus 'K uHoraa nHdopMaruBHb! Ans
BblaeNIeHUS 0OBOAHEHHBIX NAACTOB B HedTeBOAAHDIX 3anexax . On-
peaeneHne OCHOBaHO Ha paauoreoxummuyeckom 3ddekre (PII) —
BO3pacTaHUM €CTECTBEHHOW PalMOAKTHBHOCTH, GoJsiee yeM Ha 10 %
MO CPaBHEHMIO ¢ POHOBLIMM NMOKA3aTENSIMH, NMPOTHB OOBOAHEHHOI
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YacTH N/acTa HE3aBUCHMO OT MHMHEPANM3aUMH HATHETAeMOM BOALL.
AddeKT He YHUBEpcaleH H BO3MOXHOCTb €r0 MCIO/Ib30BaHUsA ON-
PeNensIoT NPUMEHHUTENLHO K PailoHy paGoT.

12.7 TpeGoBanna x 00paGorTke H 0)OpPMICHHIO MATEPHAIOB

12.7.1 PemaktHpoBaHue nepBuyHbix aaHHbix [1TH, dpopmuposa-
HHe ¢aitia HeaAponoab30BaTeNs, IKCMPECC-06paGOTKY AaHHBIX H
BblAaYy, NMPH HEOGXOXMMOCTH, TBEPAbIX KOMUI OCYLLECTBAIOT He-
NMOCPeACTBEHHO Ha CKBaXWHE; MOJIHYIO ONEpPaTHMBHYIO MHTEpNpeTa-
LMIO U MOATOTOBKY OKOHYATENbHOIO 3aK/IIQYEHHs] TPOBOANT MHTEp-
npeTauMoHHad cayx6a npoussoautens pabot.

12.7.2 ®aitn HeApPONOABL30BATENS AODKEH COREPXKATb:

- 3aro/ioBOK;

- cxeMaTHyeckoe u3obpaxeHue cO0pKH NMpuUGOpOB C yKa3aHHEM
obuseit AMHDbI U AMAMETPOB MPUOGOPOB, TOYEK 3aMHUCH;

- CXeMaTH4Yeckoe M306paxeHne KOHCTPYKLMU CKBaXHHbI C yKa-
3aHHEM MeCT YCTAaHOBKM TEXHONOrMYecKoro oGopyaoBaHHUsA, CBede-
HuA 0 nyGpHKarope;

- (oHOBbBIE, OCHOBHbIE M IMOBTOPHbIE U3MEPEHMs C YKa3aHUEeM
YCJIOBUH HX BbINOAHEHHUS ;

- KanuOpoBOYHbIE JaHHbIE, MONMy4YEHHbie N0 M MOC/e TpOBee-
HMSl H3MEPEHUH.

®daitn Heapononb3oBaTens ¢dopmupylot B popmare LIS.

12.7.3 OkoHyaTeIbHOE 3aKTI0YEHHME NOMKHO COAEPXKATb: MOSACHH-
TENbHYIO 3aMHCKY C pe3y/lbTaTaM¥ MHTEPNpPETaLUMK U apryMeHTHPO-
BaHHbIMM BbiBOAaMM; TaGNH4HbIe U rpaduyecKue (KpOCCIUIOTHI, rpa-
(uxu, conocraBneHUs KpHBbBIX) MPWIOXKEHHUS, HeoOXoAMMble Ans
000CHOBaHHSA BbLIBOAOB.

OKOHYaTe/IbHOE 3aKNI0YCHHE JOKHO COMPOBOXAATHCA CBOAHBIM
IUIaHWeToM, coaepxawmMm 2-3 kpussie TUC (nanpumep, TK, IC,
T1C), xapakrepu3yioume MccaeayeMblit MHTEpBaA pa3pe3a, KPMBYIO
Jokaropa My¢dT, KpuBbie OCHOBHOro 3amepa IN'U ¢ BbiaeneHHbLIMU
Ha HHUX MPH3HAKaMU pellieHHA 3a1aHHOI 3alayH.

12.7.4 CopepxaHue TBEPABIX KOMHUil JOMKHO MOJHOCTBIO OTpa-
Xatb ¢aitn Hempononb3oBaTens.

12.7.5 JlokymeHTauMio pe3yabTaTtoB MCCAENOBaHMi (GOpMUpYIOT
coriacHo Tpe6oBaHHAM n. 6.6.5.

92



PI 153-39.0-072-01

13 TEOOU3NYECKOE COIMMPOBOXIEHHE PABOT,
BbITIOJIHAEMbIX B CKBAXKXMHAX TPUBOPAMH
HA KABEJNE U BYPHUJIBHbIX TPYBAX

13.1 IpuBA3Ka HHTEPBANIOB HCMBITAHKI HHCTPYMEHTAMH Ha Tpy6ax

13.1.1 B HeoGcaeHHBIX CKBaXXHHAX UCTILITAHUA UIaCTOB MHCTPY-
MEHTaMH Ha GYpHJIbHBIX TPy0ax BBHIMOJHSAIOT B npouecce GypeHus ¢
Lenbo:

- OUEHKH (PUAbTPAUMOHHDIX CBOWCTB M XapaKTepa HaChILEHHOC-
TH MNACTOB C HEOAHO3HAYHbLIMH XapaKTEPUCTHKAMHM W MCKIIOYEHHUs
MpONYCKOB NMPOAYKTHBHBIX OOBEKTOB;

- MOATBEPXIEHMS XapaKTepa HACBILEHHOCTH IUIaCTOB Ha MECTO-
POXAEHHSAX C YCTAHOB/IEHHBIMH MOJIOXEHUAMH MEX(IIONIHBIX KOH-
TaKTOB H PAaCUETOB FMAPOAHHAMMYECKHUX NMapaMETPOB 3THX MJIACTOB,
KOTOpble HEOGXOAMMBI VI COCTaBJEHHs TEXHONOMHYECKUX CXeM M
MPOEKTOB pa3paboTKH 3aJieXei.

13.1.2 B o6caxxeHHbIX CKBaXHHAX 06beKTaMH MCNILITAHUI ABNSIOT-
ca nepdopupoBaHHbIe HHTEPBaAbl. PaGoTbl NPOBOAAT C LE/bIO OCBO-
eHNa 00beKTOB 3KCrutyarauuu, WHTeHcudukauumn nodbiun HedTH
METOIOM AETIPECCHOHHOTO M FMAPOUMITY/ILCHOIO BO3AEHCTBMI (Me-
ToA nepeMeHHbIX nasaeHuit — MIIM), mpoBepkH repMeTHYHOCTH
LIeMEHTHBIX MOCTOB H KOJIOHH MPH HaAMYHH 0GOCHOBAHHBIX MOAO-
3peHNit Ha OTCYTCTBME X NePMETUYHOCTH.

13.1.3 B HeoGcaxeHHbIX CKBAXHHAX reopu3nyecKue UCCIeaoBa-
HHS$ BBITIOJIHAIOTCA C LE/bIO BbiGOpa 00beKTa UCMbITAaHUI U NPUBA3-
kn MIIT K pa3spesy, skniouaer — KaBepHoMertpuio, IIC (wm TK,
HK), UK (unu BK), KoTopble BLIMOMHAIOT HENOCPEACTBEHHO Tepes
MCMBITAHMEM NOC/Ie pa30ypHBaHUS UCTILITYEMOTO HHTEPBaIA, TaK KaK
3¢¢eKTHBHOCTb HCIbITaHKI CYLLIECTBEHHO MOBbILIAETCSA MPH YMEHb-
WEHHUH POMEXYTKA BpeMEHH, MPOLLELIETro MeXay pa3bypuBaHHEM
M MCMbITAHUEM TIOPOA.

3anayM KOMIUIEKCa 3aK/II0YalOTCA B BbUICJIEHHHM OOLUMX TOALUMH
NPEANONOXKHNTENBHO NPOHHLAEMbIX ITOPOA, MOANEXALMNX UCTIHITAHUIO,
H B Bbi6OpEe HHTEPBAIOB CTBOJIA C HOMMHAIbHBIM IMAMETPOM CKBa-
JKHHbI ana ycTaHoBKHM nakepoB UTTT.

Ecnu B paitone pa6ot nokasana sppekrusHocts TUC, BuinonHs-
€MBbIX 10 METOAMKE «KapOTaX-HCMbITAaHHE-KapoOTaX», TO Henocpea-
CTBEHHO MOC/AE MpPOBEACHUS MUCMBITAHUA MOBTOPHO PErMCTPHUPYIOT
sannbie BK (HUK), 'K, HK.
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13.1.4 B o6caxeHHblx ckBaxuHax wis npusasku UIIT Kk pa3spesy
BbinonHA10T Xommnekc TUC, xoropsiit No3BOMSIET YCTAHOBUTH NO-
JIoXeHHe B CKBaxuHe HHTepBana nepdopaunn — 'K, HK, JIM.

13.1.5 TexHonornueckas cxema pbinonHeHus F'HC u kKontponb
KaueCTBa MaTEPHAJIOB HE OTAMYAIOTCA OT ONMMCAHHEIX B paszee 6.

13.2 T'eodusnueckoe conpoBoXaeHHe BTOPHYHOTO BCKPBITHA KO-
JIEKTOPOB

13.2.1 Teodu3uyeckoe conpoBoXICHHE BTOPUYHOIO BCKPbITHSA
nnactoB nepdopauueii TpebyeTca A pellleHns 3aiay:

- KOHTpOJifl 3a CHYCKOM B CKBaXHHY nepdoparopa Ha kabene;

- MPHBA3KY UHTEPBANOB NMepdOpaLIMK K reosIoTHYeCKOMY pa3pesy;

- KOHTpons 3a (pakTOM ¥ RONHOTOM cpabGaTbiBaHUs nepdopaTopa;

- onpeaeneHuss GpaKTHUECKOTO MOMOXKEHHA MHTepBana nepdo-
paumu;

~ OLIEHKH Ka4yecCTBa MPOCTPENOUYHBIX paGorT.

13.2.2 KouTponb 3a cnyckom nepgoparopa o6ecneynBaloT, KOM-
NIEKTYs ero B ofiHOi c6opke ¢ noxaropom MydT (JIM) 1 3oHaaMH
'K u/unu HK, ecnu aetekTopb! NOCASAHUX BLIMONHEHD! B TPOTHBO-
yAApHOM MCMONHEHHHU.

Jina BbinonHeHus TpeSoBaHuii «[TpaBun GesonacHocTH B HepTAHOM
¥ Ia30BOii NPOMBILINEHHOCTH» U «EAMHBIX NpaBUA 6e30MacHOCTH NpH
B3pbIBHbIX paGoTax» nepen cnyckom nepdoparopa (Bo Bpems 1WAGNOHH-
PpOBaHUA MM NOCAE) HEOOXOAMMO MPOBECTU PETHCTPALIMIO 3HAYEHHI
TeMIepaTyphbl ¥ JABIEHHUS OT YCTbA A0 MHTEpBaia nepdopauunu.

13.2.3 HApuss3Ky K rny6uHe MHTepBana nepdopauun obecneyn-
BalOT ¢ nomolbio Tex xe meronos — JIM, K, HK. Mpussasky pea-
JIK3YIOT NOCPEACTBOM CCAYIOUINX ONeEpaLMii:

- B CKBOXMHY ONMYCKAIOT 1O HCKYCCTBEHHOTO 3a60s c6OpKy Moady-
aeit JIM, TK, HK u npu e€ noavéme npoBOOAT 3aMHCh KPHBLIX C
JeTAIbHOCTbIO, COOTBETCTBYIOWIEH AETANbHOCTH 3TUX KPUBBIX, MONY-
YEHHBIX paHee;

- COMOCTABNSIOT KPHUBble MO IyGHHE M Haa BepxHeil rpaHuLEei
TUIAHUPYEMOTO RHTepBana nepdopauny Ha NPUBA30UHBIX KpuBbIX 'K,
HK, JIM cTaBar MeTKy;

- Ha reopu3nyecKoM Kabesie MeXay YCTbeM CKBOXHHbI U MOAbEM-
HHKOM 3aBA3bIBAIOT MPHBSI304HYIO0 METKY, XOPOLLIO Pa3iHYMMYIO A1A
MALMHUCTA MOABEMHHKA, MONOXEHNE KOTOPOi COOTBETCTBYET MET-
Ke, BbicTaBjieHHOi1 Ha Kpuebix 'K, HK, JIM;
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- no KpuBbiM 'K, HK 1 JIM paccuuTLIBaIOT pacCTOAHME OT NpPH-
BA30YHOH METKM 10 HMXHEN rpaHHUbl TAAHUPYEMOro MHTEpBaia
nepdopaumm.

IMpu BCKPLITHH MJIaCTa «CHU3Y-BBEPX» MOJIOXKEHHE NMEPBOii METKH
Ha Kabene Ana yCTAaHOBKM nepdopaTtopa HaxXO4AT, OTKIAAbIBas Ha
KaGefae OT MPHUBA30YHOI METKH B CTOPOHY MOOBEMHHMKA OTPE3OK,
paBHbIM AJMHE MHTepBaia MepdopaLvy, U 3aBA3bIBAS B €r0 KOHLE
IBOHHYIO METKY.

13.2.4 ®axT cpabarbiBaHus nepgoparopa yCTaHaBAMBAIOT NO 3BY-
KOBbIM 3¢ ¢dexTaM, ceilcMoaKyCTHYECKMM CUTHA/IaM, PBIBKY KabGens.
Ilna nepgopatopoB, crniycKaeMbix Ha KabGene, cpabarbiBanne ¢uk-
CHPYIOT MO 3aMblKaHHUIO 3NEKTPUYECKOi Lenu nepdopaTopa, Bbi3-
BaAHHOMY CKBaXXMHHO# XHUIKOCTbI0. OLEHKY MOJIHOTHI cpabaTbiBa-
HUsl KOpTNYCHbIX nmepdopaTtopaB u nepdopaTopoB, CIyCKaeMbIX Ha
HKT, BbIMOAHSAIOT BHELWHHM OCMOTPOM KOC/IE MX M3BJEYEHHUSA M3
CKBROKMHBbI.

Jins paspylualouiuxcs nepdoparopoB OLEHKa MNOAHOTbI cpabaTbi-
BaHHS pellaeTcsl MO MaTepuaiaM HCCAeNOBaHHUIl aKyCTUYECKUM Te-
JIeBH30pOM (CKaHEPOM).

13.2.5 OnpeaeneHue HakTHYECKOro MOMOXKEHNSI MHTEPBANA Nep-
dopaumn aeaserca 06sa3aTeNbHBIM BO BCEX Cly4asX, KpOMe Cnycka
nepdoparopa Ha HKT. KoHTpoab nonoxenuns uHtepsaia nepdopa-
MU OCYLLECTBASAIOT:

- nokaumeit Myt n oreepcruit (JIM);

- MO JaHHbIM TEPMOMETPHUM, €C/IM OHU NONYYEHBI HEMOCPEACTBEH -
Ho mocae nepdopauni (3¢HeKTUBHOCTD BblLAEAEHHS MaKCHMMalbHa
ansa 6eckopnycHbIX nephopaTopos);

- MO AAHHBIM JIEKTPOMArHHTHOM (MarHUTOMMMYNILCHOM) fedek-
TOCKOMHM KOJIOHH, KOoTopas Takxe 3()(peKTMBHA B Cllyyae NpUMEHe-
Hus GecKopnycHBIX MepdopaTopoB, CO3AAIOLUMX TPELUMHBI B 0b6caa-
HbIX TPY6ax MM Pa3ayBAIOLWIMUX UX;

- no pesyabrataMm AK-ckaHUpOBaHHUS.

Ipu npoBeaeHNH AOCTPENOB U YINOTHEHUS nepdopauunu onpe-
neneHne (pakTHYECKOTO MOJIOXKEHUS AOCTPENeHHOro WHTepBala yc-
TaHABJAMBAIOT MO pe3yabTaTaM TepMoMeTpuu U AK-ckaHupoBaHus.

13.3 Ceepasuian nepdopauns
13.3.1 Ceepasutyio nepdopaumio NPUMEHSIOT LIS U3OUpaTeb-
HOTO MOBTOPHOTO BCKPHITHSA 63 yIapHOTO BO3AEHCTBUA TOHKMX Hed-
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TEHACBILICHHBIX M/1aCTOB, PACMOMOXEHHbIX PANOM C BOQOHACHILUEH-
HbIMH TIOPOAAMM, M IUIA CO3JAHHS PEMOHTHBLIX OTBEPCTHUH B MHOTO-
KOJIOHHBbIX CKBAXXWHHbBIX KOHCTPYKLIMSIX MPH PEMOHTE CKBAXHH.

Pa3sHble Moaenun cBepaAsILMX NepdOPaTOPOB NO3BOAAIOT MPOU3BO-
IUTb BTOPHYHOE BCKPbITHE KOJ/UIEKTOPOB B BEPTUKA/NbHbBIX, HAKJIOH-
HBIX M TOPH3OHTANbHBIX CKBaXXHHaX. [Tpy HE06X0OMMOCTH CBEpCHNS
HECKOJNIbKMX OTBEPCTHUM B OMHOM TUIOCKOCTH MPUGOP KOMIUIEKTYIOT
MOJIYJIEM YIIOBOTO OPMEHTHPOBAHHS, KOTOPbIi OCYILECTBASET MOBO-
por nepdropatopa BOKPYr ero OCH Ha 3agaHHblit yron (6e3 asumy-
TaIbHOI NPMBA3KH YI/IOB).

13.3.2 Ilocne mony4yeHHA 3asBKH Ha MpoBeaeHue paGoT noaro-
TOBKA K NMPOBEACHHIO cBepasllei nepdopauny 3akiiodaerca B no-
nydyeHun marepuasioB F'MC, HeoOxoauMbIX A1l MPUBA3KH MHTEpBa-
na nepdopaunu K paspesy; B peBU3HH CKBAXHHHbIX MPHUGOPOB cO-
rJ1aCHO TpeGOBaHHMSIM IKCIUTYaTALIMOHHON JOKYMEHTALMH; MPOBEp-
K€ 3/IeKTPUYECKOH H30MsUMH NpUGOpPOB M Ha3eMHbIX YCTPOMCTB
(TpaHcopmaropa, MaHeNMN YNpaBieHUs H aBTOMAaTHYECKOrO BbiK-
novares).

ITpoGHBIM NYCKOM NpOBepAIOT paGoTOCNOCOGHOCTL NPpHGOpa, KOH-
TPOJIbHOE BpeMs BbIXOA M BO3BpPaTa B MCXOAHOE MONOXEHUE MpH-
XMMHOTO pblyara 1 ceepja.

13.3.3 Pa6orta Ha cKkBaXXMHe BKJIIOYAaeT ONEpaLMmu:

- MPMBA3KY WHTEpBaIa nepdopaLru K riybuHe,

- MpHMBeACHHE CKBAXMHHOIO NMpUOopa M Ha3eMHLIX YCTPOHUCTB B
pa6ouee cocTosiHHE (3a3eMJIEHHE Ha3eMHbIX YCTPOICTB, A0/IHB pa6o-
Yyeil XUAKOCTH B KOMIMEHCATOp JaBJieHUsA, NpoGHbIi MycK npu6opa
Ha YCTbe CKBAXUHBI);

- cnyck npuGopa B HHTEpBaJ nepdopauuy 1 NPoU3BOACTBO CBEP-
NEHN#;

- NoxbEM MpubOpa Ha AHEBHYIO MOBEPXHOCTD.

13.3.3.1 IIpnBs3Ky Touek CBep/ieHUS BbIMOMHSIIOT COTIACHO Tpe-
6oBaHMAM pa3gaena 6 v nn. 10.2.4.2.

13.3.3.2 Tepen BxaloueHHMEM MpuOOpPa M NpOBEAEHHEM CBeplie-
HUI 3a3eMJIAIOT NaHeNb YApaBaeHus 1 TpaHcdopmaTop (MOMMMO 3a-
3eMJIeHMs 1a60paTOpHM H NOABEMHUKA), BbIMOMHAIOT MPOGHDIA MycK
npubopa ¢ KOHTPONEM BLIXOZA M BO3BpaTa B MCXOAHOE MOJIOXKEHHE
NPUXXHMHOTO pblYyara u ceepina.

13.3.3.3 Cnyck npu6opa B HHTEpBan nepdopaLUl BEAYT CO CKO-
pocTbio He Gonee 5000 m/u.
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13.3.3.4 OtaenbHbie 3TaNb ONEpaLUy CBEpAEHHS (BbIXOI MPDKUM-
HOTO phiyara M cBepJia, CBEpJeHHE METa/Ua, LEMEHTa W MOopoadbl,
BO3BpAT CBEpfia M MPHXHUMHOIO pblyara B MCXOZHOE MOJIOXEHHE)
BU3Ya/IbHO KOHTPOJIMPYIOT MO BpeMEHH U MO IOKA3aHUSAM CTpesoy-
HBIX MpHGOPOB, pa3MeleHHbIX Ha TIAHENH YNPaBIeHUS.

13.3.4 Bpems npoBeaeHUsi U OObEMBI CBepIEHUS] AOKYMEHTHPYIOT
aKTOM, aHAIOTHYHBIM MO (OpMe H CONEPXKAHUIO aKTy Ha MpoBele-
HHe KYMYJIATUBHOI MM nynaeBoit nepdopauuu.

13.3.5 KoHTponb pacnonoxeHus: nepdopaLiHOHHBIX OTBEPCTHI
OCYLIECTBASAIOT MO MaTepHanaM aKyCTHYeCKOr0 CKaHMPOBAHMA WM
3/1EKTPOMarHUTHOM (MarHMTOMMNY/AbCHOM) AehEKTOCKOMHUH.

13.4 CpaGupoBanne

13.4.1 CpabupoBaHue HedTAHbIX CKBOXHH C MCMONb30BaHHEM
reopu3nyecKoro 06opyaoBaHHA MPOU3BOIAT C LE/IbIO OCBOCHMA CKBa-
SKHHbI, YBeJMUeHMS AeOMTa ACHCTBYIOLIEH CKBAXHHbBI, MOHHWXEHHUS
YPOBHS XHMAKOCTH B cKkBaxnHe win tonbko B HKT. B nocaeavem
cnyyae Hegponosnb3osatens o6opyayer Hu3 HKT BpeMeHHBbIM 3aKo-
JIOHHBIM MAKepOM, NMepekpbiBaiolnM npocTpaHcTBo Mexay HKT u
006CcagHO#i KONOHHOIM.

13.4.2 Ina KOHTPONA mpolecca CBabMPOBaHUA CKBAXUHbI U NMO-
Jy4EHHUs AaHHBIX A1 NOCTPOEHHS KPUBLIX CHUXKEHHSI M MOBbILUEHHSA
YPOBHS XHUAKOCTH CBaGUpyIoliee YCTPOHCTBO OCHALLAIOT AATYHKAMU
IUTA H3MEpEHUS OaBAEHHSA XUAKOCTH Hal cBabOM, coepXaHHs BOAbI
B HedTH (B1aroMep), YAENbHOI IEKTPHUYECKOI NPOBOAMMOCTH CKBa-
XHHHOM XHAKOCTH (Pe3UCTHBMMETP), TEeMNEPaTyphl XHAKOCTH, Ha-
Tpy3KH (HaTsbkeHus KaGens) Ha cBab M yckopeHwmit cBaba (akcenepo-
METp), KOTOpble pacrofaraloT HeMmocpeACTBEHHO Hal cBaboM H noa-
COEAMHAIOT K Kabemio.

B HKT Huxe 3aaHHOr0 YPOBHS MOHMXEHUS XXUAKOCTH YCTaHaB-
JINBAIOT Ha AKOPE aBTOHOMHBIH MaHOMETP C TEPMOMETPOM, KOTO-
Pblit ONYCKAIOT U M3BNEKAIOT C MOMOLLBIO reodusnyeckoro Kabens,
OCHAWEHHOrO Pa3bEMHbIM KaGeSbHbIM HAKOHEYHUKOM.

13.4.3 Ina cBaGMpoBaHUS MCMONL3YIOT TEXHHUYECKHE CPEACTBa,
OTBEYAIOLUIHE CAEAYIOINUM YCIOBUAM:

- KapOTaXHbiif MOALEMHMK, TEXHHYECKHE XapaKTEPHUCTHKU KO-
TOPOro MO3BOJIAIOT OCYIUECTBAATb NMOABEM CBAaGMPYIOWETO YCTPOit-
CTBa C Ipy30oM, reopusnyeckux npubopoB U cTonbGa XHAKOCTH Mac-
coit no 1000 kr co ckopocTblo He MeHee 3500 m/u;
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- crneHHanbHbIi GPOHUPOBaHHbIH KaGelb ¢ pa3spbiBHBIM YCHIHEM
He Huxe 40 kH 6Ge3 oGpbIBOB NPoBONOK 6poHU, «poHapeii» U M3FTH-
60B, NMEIOLLKI OAHY MM HECKONbKO WHGOPMALIMOHHBIX XH Anst
3NEKTPUYECKOTO COeAMHEHUS reoU3HYECKHUX AaTYHKOB C KapoTax-
HBbIM PErHCTPATOPOM;

- cBabupyolliee YCTPOHCTBO He AOMKHO ObiTh JAMHHEE NPHEM-
HOIt KaMepsl JlyGpuKaTopa, a ero JMuaMeTp, KpoMe MaHXeThl cBaba,
JOJIKEH 6biTb MeHbLE BHYTpeHHero auamerpa HKT na 3-6 MM (ans
HKT aunameTtpom 2,5" Ha 5-6 MMm).

13.4.4 CBaGupoBanue M CONMPOBOXAAIOWINE €r0 reopu3nyeckue
HCCNEAOBAHHA BbIMOJHAIOT COMMaCHO Hapsd-3aKasy U mnaHy pabor,
COIIaCOBaHHbIM MEXAY HeApOMno/b30BaTe/ieM W NPOU3BOAMTENEM
pabor.

13.4.5 IF'oTOBHOCTb CKBaXMHBI K CBAGUPOBaHMIO OOPMIIAETCS ABY-
CTOPOHHHMM aKTOM, KOTOPbii MOANMCHIBAIOT NMPEACTaBUTENDb HEAPO-
MoJib30BaTesl, NOCTOAHHO HAXOMAWMMACSA Ha CKBaXWHE MPHU Npo-
U3BOACTBE paboT, U HAYAIbHUK KapoTaxHo# naptuu (otpsaaa). IToa-
FrOTOBKAa AOMXHA COOTBETCTBOBATb TpeGOBaHMAM MpHAOXeHHUs b.
Kpome Toro:

- cnyweHHbie B ckBaxXuHy HKT nomxHbl 6bITh HOBLIMHM WM Crie-
UMaNbHO RNOATOTOBACHHbIMU (NPOPaliGUPOBaHHBIMH) U MpOLIAGO-
HUPOBAHHLIMH,

- TPYObl AO/KHBI UMETD MTOCTOSIHHDBII BHYTPEHHUH AMaMETP 1 ObITb
IUVIOTHO NOJAOTHAHHBIMM B My(¢Tax BO U3bexaHHe o6phiBa CBaba;

- B HKT Ha 600 M HHXe nIaHHpYeMOro ypoOBHS CHHXXEHHS XNI-
KOCTH AOMIXHO ObITb YCTAHOBJCHO CTOM-KOJbLUO (MydTa, BHYTPEH-
HU# AMaMmeTp Kotopoit Ha 1/2" meHbiue anamerpa HKT) ana npe-
[NOTBpAlleHHA NMageHUA cBaba B CKBAXHHY NPU €ro o0pbiBe;

- Hu3 HKT oGopyayioT BOPOHKOI ANA nNpoxoxaeHusa reodusu-
4ecKHX npuéopos;

- 06BsizKa EMKOCTH, NpeAHa3HaYeHHO# I cOopa OTKa4HBacMOit
XMAKOCTH, U TPOMHHMKA-NMEPEXOAHHKA AO/MKHA ObiTb BHIMOJHEHa M3
TpY6 AMaMeTpOM He MeHee 2" ¢ GbiCTPOpasbEMHBIMM Pe3bGOBLIMH
COECAMHEHUSMMY;

~ FIPH OCBOEHHH OTACNBHO CTOSLUMX CKBAXHH (POHTAHHAs apMa-
Typa A0XkHa ObiTh 060pYyaOBaHA aBapUItHOM JIMHUEH, COeRNHSTIONMIE
3aTpy6HOE MPOCTPAHCTBO C EMKOCTBIO Ms cGopa xuakoctu. K aBa-
PUIHON NHHUM MPEABABAAIOTCA TaKue Xe TpeGoBaHMsA, KaK K OC-
HOBHOW#.
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13.4.6 HatsxHo# MepHBIii pOAIMK KpernsaT K (aaHLy YCThEBOM ap-
MaTypbl, TOABECHOI — 3a KPIOK TajieBOro 61o0ka. CrneunanbHblii 6po-
HHPOBaHHBII Kabesb 3aBOAAT OT MOABEMHMKA MO HATAXHBIM POJIU-
KOM, Yepe3 HaBeCHOM pPOAMK M CaIbHUK JiyOpHKaTOpa.

13.4.7 Ina kpenneHnsA nyGpHKaTOpa MOCNEAOBATENbHO YCTaHAB-
JIMBAIOT Ha LIEHTPAIbHYIO 3aIBMXXKY TPONHHK-TIEPEXOXHUK (TPOHHHK-
pa3padHHKK), oGecreynBaIOLLIMIt MPOXOXaeHHe cBaba u Kabens B Bep-
TUKAILHON MAOCKOCTH W MMEIOWUI B TOPH3OHTAIbHOM TJIOCKOCTH
OTBOA 11 U3TMBA OTOMPAEMO# XXUIAKOCTH, MEPEXONHYIO TIaH-LIa-
Oy («KkaTywikKy») W rpeBeHTOp JyGpMKaTOpa.

13.4.8 MoarorosneHHbIit CBaG WIM MAHOMETD C SKOPEM MOACOE-
OHHAIOT K CNEeUManbHOMY GPOHHPOBaHHOMY KaGeslio M 3aBOLAT B
NpUEMHYIO KaMepy JiyOpHKaTopa, nocie yero ny6puKaTop ycraHaB-
JINBAIOT Ha MPEBEHTOP JIyGPUKATOPa, 3aKPbIBAIOT UEHTPAABHYIO 3a4-
BUXKY, NMOACOCAHHAIOT JIHHUIO OOBSA3KH K TPOIHHKY-NEPEXOAHHUKY,
3aKpbIBAIOT 3aBUXKY Ha BLIKHIAE U NMPOBEPAIOT NFEPMETHYHOCTD N1y6-
pMKaTOpa, MOBLILLAS MOCTENEHHO AaBAEHHE XHIKOCTH.

13.4.9 Onyckalor B CKBaXHHY M YCTAHAaBJIMBAIOT Ha SKOpb aBTO-
HOMHBIA MaHOMETP.

13.4.10 I'pu noncoeanHEHHOM cBabGe YCTAaHABIMUBAIOT «HyJ/Ib» CYET-
yuKa ry6uH. Ero ycTaHoBKy NpoBepsIOT Yepe3 Kaxible [ABa LUMKIA
cBabupoBaHusa (OAMH UMKA — 5-6 cnycKo-noabéMoB cBaba).

13.4.11 TTpu OTKPBITHIX LIEHTPAIbHOI 3a1BHXKE U 3aABHXKE TPO¥i-
HHKa-NepexoqHUKa OMyCcKaloT CBab B CKBaXHHY 6e3 nepenyckoB Ka-
6enst. CKopoCTb CMycKa He A0MXKHa npesbiwatsh 3000 M/4 B Bo3ayxe U
500 M/4 B XHMAKOCTH.

I'ny6uHa norpyxeHus cBaba B XHIKOCTb He JOJKHA NpeBbILIaTh
600 M npy paGoTe ¢ MaHXETaMH Ha LIE/IbHOMETAN/IHYECKONH OMpaBKe
u 300 M, ecnu MaHXeTbi BHIMOJHEHBI HA NMPOBOMIOYHOM KapKace.

13.4.12 INoabém caba BLINOAHAIOT Ge3 OCTAHOBOK Ha MAKCMMAILHO
BO3MOXHOI CKOPOCTH, KOTOpPYIO 0GecniedrBaeT ABUraTe/lb NOAbEM-
HuKa. PekomeHayemas ckopocTb — He MeHee 3500 m/4. C rnyOuHbI
100 M 80 yCTbsi CKBaXHHBI CKOPOCTh OrpaHHYuBaloT 10 500 M/y.

13.4.13 Jina npeaynpexiacHUs aBapuitHO# CUTyaLMH, CBA3aHHOI
C BO3MOXHbIM BbIOpOCOM CcBaGa B Ha4a/IbHbIit MOMEHT PaGOTb! BbICO-
KOMPOAYKTUBHOTO TUIACTa MU TJIACTa, coAepXauiero HedTb ¢ BbiCO-
KMM 3HayeHHeM rasosoro ¢akTopa, nmpouecc ABUXEHMA cBaba no
CTBOJIy CKBaXHHbI KOHTPOJAUPYIOT MO MOKAa3aHMAM MaHOMETpaA, AaT-
YHKY HaTSKEHUs M MPOBHCAHKUIO KabGens.
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13.4.14 CeaGupoBaHHe 3aKaHYMBAIOT NOCJE NOAYYEHHS YCTOHYHU-
BOro POHTaHHOTO NMPUTOKA 1o, CHHXEHHUS YPOBHSA XHUAKOCTH B
CKBaXHHE NO 3aaHHOro0 WM OT6Opa 3annaaHMpOBAHHOTO 0GbEMa
dumonna.

13.4.15 CabupoBaHHe NpeKpaLialoT NpYU BOSHUKHOBEHUH aBapHii-
HbIX CHTYaLHIt:

- WHTEHCHBHOIO NMPHUTOKA Pa3ra3upoOBaHHOMN XHIKOCTH;
NMPHUXBaTa U 0OpbIBa CBaba WM CMEUHaNbHOrO Kabens;
HEMCNPaBHOCTH NOABEMHHKA WiIH Ny6pHKaTopa;

- IPH 3ara3oBaHHOCTH pabodeil Naowanku.

13.4.16 To okoHyaHHWM paGoOT OTAENAbHLIM CMYCKOM Kabens u3-
BJIEKAIOT M3 CKBaXWHbI aBTOHOMHbBIN MaHOMETP.

13.4.17 ConepxaHue ¥ 06bEMbl BLIMOTHEHHBIX PabOT yKa3biBalOT
B aKTe, KOTOpbIii NOAMUCHIBAIOT NPEACTABUTENH HEAPONOIb30BATENA
U npou3soauTes pa6bor.

13.5 Unrencuduxauus NPUTOKOB NO METOAHKE AKYCTHYECKOIO BO3-
aeiicTeua

13.5.1 Meton aKycTHYeCKOTO BO3AECTBHMSI OCHOBaH Ha BO30YX-
JeHHH B NHTepBaie nepopalryi aKyCTHYECKOro nons.

TpuMeHsieTca A8 YBEANYEHHS NPOHULIAEMOCTH NPHUCKBAXKWHHON
30HBI MUIacTa 3a CYET OUYUCTKH NepdOpaUHOHHBIX OTBEPCTHIl H Mop
KOJ/UTEKTOpa OT MeXaHHYECKHX NMPUMeCeii, ra3oruapatTHbiX U achaib-
TEHOBO-CMO/IMCTHIX OTJIOKECHUIH U YCHNEHUA psafa PU3NYECKHX Npo-
UECCOB — YMEHbLUEHHs1 CHJI MOBEPXHOCTHOTO HATSXXEHUs B Kanwui-
nfApax, ycTpaHeHUs TypOyJH3aLMH M NOBbILUIEHHs CKOPOCTH PWIbT-
pauMH, YMeHbLLEHMs BA3KOCTH M3BleKaeMoro ¢aiouaa u ap.

13.5.2 OCHOBHBIMM XapaKTEpMCTHKaMM MeTofa ABIKIOTCA: Yac-
TOTa (CNEKTP 4AacCTOT) BO3AEHCTBYIOWLErO aKyCTHHYECKOTrO NOns;
WHTEHCUBHOCTDb MO/, MEXaHU3M BO30YXAEHHUS (MMIYAbCHbIA AN
HeMpephIBHLII); BpeMs BO3AeHCTBUA Ha maacT. M3-3a MHoroo6pa-
3us PU3NUECKHUX MPOLIECCOB, JIeXKALUUX B OCHOBE METOAA, U MX He-
NOCTATOYHOM M3YYEHHOCTH, 5TH MapaMeTpbi MOAGHUPAIOTCS ONbIT-
HbIM NYTEM NPUMEHMUTENBHO K KOHKPETHbLIM OOBEKTaM MHTEHCH-
¢uxauuu.

13.5.3 B annaparype Ansi akyCTH4€CKOro BO3AeHCTBUSA YacTOTa aKy-
CTHYECKOTO MoAs u3MeHserca oT poneit 'y go aecatkos KIu.

Jna Bo3dyxaeHus moas co cnekrpom vacrot 0,1 Iu-1 kl[u uc-
TIONIb3YIOT MEKTPOTHAPABIHYECKHE H3nyyaTeau, obecrneynBaiolne
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9MeKTpUYeCKUii NpoGoii B XMAKOCTH, HHHLIMMPOBAHHDLIN CXMIraHU-
eM KalMOpoBaHHON NPOBONOYKHU, U MO3BOAAIOLIME CO3AaTh AaBie-
Hue ynpyroro o3aeiicrusi 10 10 MI1a.

Jins Bo3OYXAEHHA MOJIA C YACTOTAMH OT €AWHMIL A0 HECATKOB
KWIOrepl NPUMEHAIOT MarHUTOCTPUKLIMOHHbIE WIH Mbe303/IEKTPH-
yeckue npeobpa3oBarein, oGecreyHBalolUiMe UHTEHCHBHOCTb NONS
Ha ocH cKBaXuHb! a0 10 KB1/m2.

13.5.4 Meroavka nccnesoBaHUil ONpeaensieTcss MPOU3BOAUTENEM
paboT B COOTBETCTBHH C TEXHHYECKMMH NMapaMeTpaMM annaparypbl,
XapaKTepMCTHKaMH 00beKTa HHTEeHCH(HKALIMM U UMEIOLLEroCs Ofbl-
Ta (TexHONOruu) pador.

Jonyckaetcs npoBeeHHE aKyCTHYECKOTO BO3EHCTBUSA KaK B OC-
TaHOBJIEHHBIX, TaK U B paGoTalowux ckBaxuHax. UMmynbcHoe BO3-
IeWCTBHE MO pe3ybTaTaM NMpeAnoYTHTeIbHEEe HEMPEPLIBHONO 3a CYET
dopmupoBaHus Gosee UIMPOKOro cnekTpa yactoT. Ilposomxurensb-
HOCTb BO3IEHCTBUS U3MEHACTCSA OT AOJIEH Yaca 0 HECKOIbKHX YacoB
Ha 1 M nepopHpOBaHHOTO MHTEPBaJIa.

13.5.5 PexomeHayeTcss KOMIUIEKCUPOBAHUE METOAA aKYCTHYECKOrO
BO3IEACTBHA C APYrMMU MeTodaMK MHTeHcHdHKauuu 1o6b14u. s
NOBbILIEHUS H3BNEKAEMOCTH BA3KHX HedTel aKycTHYEeCKOoe BO3ACHCTBHE
JOJDKHO CONPOBOXAATLCA paboTaMH 1O MHTEHCH(PUKALIMK, HanpaB/ieH-
HbIMHM Ha CHHXXEHHE BA3KOCTH (TEpMHUYECKOE BO3IACHCTBHE M Ap.).

B cloXHBIX CAyyasx peKoMeHayeTcss Bo30yxneHHe KoneGaHmit B
MaKCHMaJIbHO LIMPOKOM CMEKTpe 4aCTOT, B YaCTHOCTH, KOMOMHH-
poBaHHOEe BO3AECTBHME Ha rulacT, obecneyrBaloLlee Kak ruapoyaap-
Hbie 3¢ deKThbl, TaK M AEKONbMATALUIO MPUCTBOJBLHOM 30Hb} YAbTpa-
3BYKOBbBIMU BOJTHAMH, NMPH YCJIOBUM MHOTOKPATHOTO LIMKJIMYECKOTO
BO3IEHCTBHUS Ha IIacT.

Tpu 3HaYMTENbHOW KO/JbMAaTaUMH TIPU3a0ONHONM 30HBI AKYCTH-
4YeCKOMY BO3ICHCTBHIO JOMKHA NPeaIeCTBOBaTb KUCIOTHas obpa-
6oTka.

13.5.6 B nOKyMEHTaLUMHU BbLINOJHEHUA PaGOT MO aKyCTHYECKOMY
BO3EHCTBUIO 06A3aTEIbHO OTPAXAIOTCA MoKa3areau no m. 13.5.2.

13.5.7 KputepueM 3¢ppeKTHBHOCTH aKyCTHYECKOTO BO3AEHCTBUS
ABIAETCA U3MEHEHHe aeOuTa 06beKTa HHTEHCU(HKALIUK OTHOCUTEIb-
HO NEPBOHAYANbHOIO M yBeAMYCHHE NEPHOAA BpeMEHH MexXay obpa-
6oTKaMHu.

13.5.8 Meron HauGonee 3¢peKTHBEH B TEPPHFEHHBIX KOLIEKTO-
pax ¢ nopucrocTbio 12-30 % u nponuuaeMocTbio 6oaee 20 M. Id-
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d)CKTHBHOCT b CHHXAETCA C YXYOLUEHUEM KOJUIEKTOPCKHUX CBOMCTB U
YBCJIUYEHHEM BI3ZKOCTH HCdJTH.

13.6 PadoTnl B CKBAXXHHAX ¢ MeYeHbIMH JKHAKOCTAMH

13.6.1 B OCHOBY TEXHOJIOTHH TMOMOXEH CMOCO6 KOHTPONNPYEMOTO
THAPOAMHAMHMYECKOTO BO3AEMCTBHSA Ha CKBAXHHY M MPUCKBAXHHHOE
NMPOCTPAHCTBO MOCPEACTBOM LIMKINYECKMX 3aKa4yeK PacTBOPOB pafioHa
WJIH KOPOTKOXHBYLIHX M30TOMOB HAaTpHsl, 06/1afal0LLIMX MOBbILIEHHOM!
raMMa-aKTHBHOCTbIO, KOTOpast GbICTPO (AECATKH YaCOB) CHHXKAETCsl BO
BPEMEHH BCJEACTBUE KOPOTKHX MEPHUOROB Mosypacnana 0601Mx U3oTo-
noB, 6o coneii 6apusi («Oypbi»), 06JaAAOUIMX AHOMAJILHO BbLICOKH-
MM HEUTPOHHBIMM XapaKTEPUCTHKAMH. KOHTpO/Ib NPoLIECCOB ¥ MHAU-
KaLMIO HHTEPBANOB MOIIOLUEHHS MEYEHOM XHUAKOCTH BEAYT B NMEPBbIX
IByx caydasx ¢ nomoupio 'K, B mocneanem ciyyae — ¢ nomowsio HK.

Pa6oTh! BLINOMHAIOT B HEOOCAXEHHBIX CKBaXMHAX C LIE/ILIO Bbije-
JICHHUA KOJUJICKTOPOB, B TOM YHCAEC TPCILUHUHHbBIX, MPHU UCCACAOBaAHUAX
CNIOXHDBIX pa3pe30B, B 0OCaXEHHBIX CKBaXHWHAX — WA onpeacneHus
HErepMETHYHbIX UHTEPBAIOB OGCAAHBIX KOJIOHH M BbIABICHHUS 3aKO-
JIOHHBIX NEPETOKOB.

BnaronpuaTHbiE YCAOBHA NPUMEHEHUA COOMIOAAIOTCS B BEPTHKANDb-
HBIX ¥ C/1aGOHAKIOHHBIX HepaGoTalowMxX cKBaXuHax. [IpumeHeHne
TEXHOJIOTHH OTPAHMYEHO B CKBAXHHAX: FOPU3OHTAIbHbIX U CHIBHO
HaKJIOHHbIX; o6opynoBaHHbix HKT n obnagaloimx npuéMUCToCTbio
nuxe 1,0 m3/cyt; my6uHolt cepite 1000 M, He umetowux HKT,
NPHEMHUCTOCTbL KOTOPBIX MeHblue 20,0 M3/cyT.

13.6.2 Pa6oTbl ¢ MeuYeHBIMHM PaCTBOPAMH ABAAIOTCS PaiaLHOHHO
OMacHbIMM, TaK KaK palMOaKTHBHbIE BEWIECTBA MMPUMEHSAIOTCS B XHA-
KOM WK ra3000pa3HOM COCTOSIHMSX, CO3MAIOMX MPH UX YTeuKe no-
TEHUMAIbHYIO ONACHOCTH PAAHOAKTUBHOTO 3arpsi3HEHUA NtoaeH, npo-
MBICJIOBOTO 0GOPYAOBaHMS M OKpYyXaiouleit cpeabl. X BbINOAHSIOT,
PYKOBOACTBYACH CMIElHAIbHO pa3pabOTaHHbIMU HHCTPYKLHMSAMM, per-
JIAMEHTHPYIOLUMMH obecredeHne paAualtMOHHO#M 6e30MmacHOCTH, npe-
JAOTBpALEHNE U JOKATU3ALMIO BO3MOXHbBIX PAlMOAKTUBHbIX 3arpsa-
HEeHHWIA, paiMaLIMOHHbBIH KOHTPOJIb YPOBHEH 3arps3HEHMI U YYET UH-
AVWBUAYANbHLIX 103 061y4eHHS NepcoHalla, CAHUTApHYI0 00paboTKy
Jioaeit, MMEIOWHX PaIMOAKTHBHOE 3arps3HeHHe KOXHbLIX MOKPOBOB,
W AE3aKTHBALUMIO 060PYAOBaHHA.

13.6.3 TpuroToBieHHE MEYEHbIX PACTBOPOB MPOM3BOMAT HEMO-
CPeACTBEHHO Ha CKBaXMHE C NTOMOLLbIO HacocHOTO arperaTa. [Ipesasa-
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PHWTENbHO NOATOTABANBAIOT BEIECTBA C MOBbILIEHHOM TAMMA-aKTHB-
HOCTbIO: pallOH — B MEAHLMHCKOM GapOypaTope, M30TON HATpUs — B
TPAHCMOPTHPYEMOH aKTMBALMOHHOM YCTaHOBKe, 00/yyasi AByyrie-
kucibiii Hatpuit (Na,CO;) KapoTaXHBIMH aMnybHBIMH HEWTPOH-
HBIMM MCTOYHMKAMMN CyMMApHO# aKTHBHOCTBIO (2-5)-107 HeitTpoHOB
B CEKYHIY B TeyeHue 45 4.

13.6.4 1na BbineNIEHH HHTEPBATOB NMOMJIOLEHNUA MEYEHbIX XKUa-
KocTeit Heobxoaumo BrinoaHUTL u3Mepenns 'K wim HK, no xpaii-
Heii Mepe, TPHXKIbL: 40 HaYasla BO3AEHCTBHUSA; NOCAE NONAJAHUA XHA-
KOCTeil B MOPOAbl WK B 3aTPYOHOE NPOCTPAHCTBO; MOC/E NPOMbIBKH
CKBaXXMHbI OT CJIEA0B MEYEHOTO BElLIECTBA.

PeanbHo BbinoAHAIOT 3-7 3anuceii, npocaeXuBas NPOABHXEHHE
MEYEHbIX XUAKOCTel B UCCIeNyeMOM MHTEpBaJIe.

13.6.5 B HeoGcaxXeHHbIX CKBAXXMHAX MOMUCK MPOHULIAEMBIX NOPOA
BeAYT B NMPH3a6OiHON 4acTH, KOTOpas HAXOAMTCS HUXe HHu3a Gy-
puAbHBIX TpY6 Ha 40-50 M. [TponaBiBaHie MEYEHOM XHAKOCTH, OOBEM
KOTOpOit cocTaBasieT 2-2,5 M3, oCyLIECTRAAIOT GypOBLIMH HACOCAMH
yepe3 GypuabHbie TpyObl. IIpu AOCTHXEHMM MeuyeHOM XHMAKOCTHIO
HCCIeqyeMOro MHTepBajga NMpPOU3BOAAT aKTUBALMIO NMPOAABAMBAHUSA
NMOCPEACTBOM MHOTOKPAaTHbIX MOABEMOB H CIMTYCKOB OYpUIBHBIX TPYO
B Mpejesiax OQHOM CBE4M.

13.6.6 B 06CcaxeHHbIX CKBaXXMHAX MEUYEHYIO XXHAKOCTb MPOAABIH-
BAlOT B MCCJEAyeMblii HHTEPBAI C MOMOWbIO HACOCHOTO arperara,
KoHTponupys e€ nepemetueHne npu6opom 'K mam HK, onyweH-
HbIM B CKBAXHHY 4epe3 nyOpuKarop.

13.6.7 BbizeneHHe MOMTOWAIOWMX TUIACTOB (KO/MJIEKTOPOB B OT-
KPbITOM CTBOJIE, MECT MOBPEXAEHHUSA 06CaXHOM KOMIOHHBI B 00CaXEH-
HOM CKBaXXMHe) BeAYT MO NMOJMOXEHHI0 aHOMAINi €CTECTBEHHOM raM-
Ma-aKTUBHOCTH MJIM HEHTPOHHBIX XapaKTEPUCTHK, BbIABJICHHbIX B
pe3ynbTaTe KOHTPOJIUPYEMOTO BO3ACHCTBHSA.

MecTo noOBpeXAEHUA KONOHHbI OTMEYAETCS PE3KUM H3MEHEHMEM
nokasanuit 'K man HK ¢ ero crabuibHbIM nosoxeHHeM BO BpeMEHH.

WHTepBan 3aKONOHHOTO MEpPETOKa OMpeAeNsAeTcsl KaK MHTEPBa
MeXIy MECTOM HerepMeTMYHOCTH M morrowalowuM naactom. Ero
BBUICAIOT O MOSABNACHMIO €€ OAHOMH AaHOMAIMM M MOCTENEHHOMY
CHIXEHUIO €€ aMIUIMTYbl BO BPEMEHH B IpaHHMLIaX MOIIOWIAIOLLErO
Tuiacra.

13.6.8 MoarotoBKy M nposeaeHHe paGoT, 06pa6boTKy U odopmie-
HME Pe3yNbTaToB BEAYT C COOnoaeHHeM TpeGoBaHMit pa3aena 6.
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13.7 JIuxksupauna achanbTeHOBBIX, TMAPATHLIX H NAPAGHHOBLIX 00-
pa3opaHmii

13.7.1 JIukBugaumio acanbTeHOBBIX, TMAPATHbIX ¥ MapaduHO-
BbIX OCJIOXKHEHHI B HACOCHO-KOMMPECCOPHBIX TpyGax (0CaloK Ha CTeH-
Kax, MpOoOKH) OCYLUIECTBAAIOT C MOMOILLUBIO 3JIEKTPOHArpeBaTenei
npsamoro aeictBusi — TOHOB, 3/MeKTPOXHMMYECKHX U MHAYKIHOH-
HBIX, OMYCKaeMbIX B CKBAXXMHY Ha reopH3HyecKoMm Kabene.

13.7.2 Komnnekt o6opynoBaHusl Ans npoBeacHus pabor comep-
JKHMT: KapOTaXHblit MOABEMHHUK; reoPH3NYECKUIT WIH CeUHaTbHbIA
Kabenb, oGecrneynBaloLIMit NoAayy K Harpesartesnlo TpebyeMoii Mol -
HOCTH 3JIEKTPHYECKOrO TOKa; JIyOpuKaTop C 60KOBbIM BEHTHJIEM IS
CTPaBIMBaHUS XHWAKOCTH; Pa3ie/INTe/IbHO-NOBbILLAIOLKI TpaHCchop-
MaTop, pa3fe/IoliMii HarpeBaTe/ib U OOLLYIO 3JIEKTPHYECKYIO CETb
MpOMbIC/Ia; HarpeBareb.

MoaxnioyeHue TpaHchopMaTopa K CETH BbIMOMHAIOT MO CTaHAAp-
THOM CXeMe — YETHIPEXTPOBOAHOM NMMHHEN C rIyX03a3eMIEHHOM Hel -
Tpanbl0 WK TPEXNPOBOAHOM JUHUEN C 3a3€MICHUEM Ha KOHTYD.

3aszemuieHne TpaHchopMaTopa ¥ MOABEMHMKA BbIMOAHAIOT MEA-
HBIMM TIPOBOIAMM CeyeHUeM He MeHee 16 MM2. CyMMapHas BelnYH-~
Ha COMPOTHBJICHHUS 3a3€MJAIOLLErO NPOBOAA U KOHTYpa 3a3eMJICHUsA
(ycThsi CKBaXHMHbI) HE AOXXHA TMpeBbiaTh 4 OM.

13.7.3 PaGoTbi BbINOJNHAIOT MO M/IaHaM, KOTOPbIE COCTABASIOT Ha
KaXyl0 CKBAXXHHY M YTBEPXAAIOT y IJIABHOTO MHXEHepa HedTenpo-
MBICNIOBOTO MPEANPUSATHA.

13.7.4 T'oTOBHOCTb CKBaXHHbI K NpOBEAEHHIO paboT NO JIMKBMAA-
LMK OCJIOXHEHUI odopmaseTcs ABYCTOPOHHMM aKTOM, KOTOpbIH
MOAMKCHIBAIOT NMPEACTaBUTEb HEAPOTIONL30BATENA U HAYAILHHK reo-
¢u3nyeckoit maprun (otpana). Ioaroroska AomkHa COOTBETCTBOBATD
TpeGoBaHuaAM npuioxeHus b. Kpome toro:

- He jasiee, 4eM B 5 M OT yCTbsl, AO/MXKHA GbiTb YCTAHOBJNEHA EM-
KOCTb 1U1st cO0pa XHAKOCTH, CTPAaBIMBacMON yepe3 60KOBON BEHTHIL
JnyGpHKaTopa;

- ckBaxuHa (HKT) monxHa ObiTb 3alofHEHa XWIAKOCTbIO A0
yCTbA;

- B CKBaXMHax, rae oxuaaerca 6ydepHoe namBneHue Gonee
3 MIla, conepxauiyx HedpTAHbIE MIACTbI C Fa30BbIM (hakTOpOM 60-
nee 100 M3/M3 M BO BCex ra3’oBbIX CKBaXHMHaX, B KOTOPbIX OTCYT-
CTBYeT CBOGOAHBII BBIXOA rasa, JUKBHUAALUMIO OCAOXHEHHI Npo-
M3BOJAT C UCMONb30BAHHEM LIEMEHTMPOBOYHOrO arperata WiM apy-
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roro Hacoca, NOACOCAWHEHHOTO K BBIKMAHON NMHWM (POHTAHHOM
apMartyphbl M NpedHa3HaYeHHOro co3faBaTh npoTuBosaBaeHue B HKT
C Lenbi0 UCKNIOYEHHSI CaMOMPOU3BONILHOIrO BLIOPOCA 3EKTPOHAr-
peBaTens.

13.7.5 Cnyck HarpeBate/isi B CKBAXHHY NPOM3BOLAT Yepe3 Nyopu-
KaTOp MpPH 3aKPbIThIX 3a0BHXKAX Ha BBIKMAHBIX IMHUAX U OTKPHITbIX
TpyGHON U 3aTpy6HOI 3aaBHXKaX CO CKOPOCTBIO He Gonee 5000 mM/4.
IIpu noaxone ¥ B mpeanosaraeMOM HMHTEPBaNe OCMOXHEHHSA CKO-
PocThb cnycka yMeHbwaloT g0 1000 M/4 u aanee go 100 M/u.

KoHTposb 3a ry6HHO# cnycka BEAYT C MOMOLLBbIO MEXaHHYECKOTO
CYETYMKA M AATYMKA [IYOHH, YCTAHOBIEHHOTO Ha MEPHOM POJIMKE.

13.7.6 Tloaayy HanpsixeHMs MHTaHHsA Ha 3JIEKTPOHArpeBaTelb
NPOU3BOAAT TONBKO MOCJIE €r0 CIyCKa B MHTEPBa/ OcnoXHeHus. Iyc-
KOBO# TOK coctaBasieT 20-40 A, HoMmHHanbHHIT — 20-30 A.

B npouecce nposeneHus paGoT OCYLIECTBASIOT PETUCTPALMIO TOKA
MUTaHMs HarpeBatens, ryOMHLI ero CycKa M XpOHOMeTpaXx paGor.

13.7.7 Mocne npoxoxaeHns 3neKTpoHarpeBareaeM 10-15 m B uH-
TepBaJie OCNOXHEHHs, HO He GoJiee YeM yepes ONHH Yac ero paGoThi,
NpOU3BOAAT MOABEM HarpeBaTess KO YCTbSi CKBAXHMHbI C MOCAEAYIO-
ILIMM CIYCKOM A0 MECTa MOC/JAeAHEro mporpesa.

13.7.8 IMocne paspywieHUs OCAOXKHEHHUS IO BCEMY MHTEPBaJty 3/€eK-
TPOHarpeBare/b BLIKIIOYAIOT M MOAHUMAIOT Ha TOBEPXHOCTb.

3a 50 M 80 yCTbsl CKBaXMHbI MPEKPALLIAIOT MOABEM HarpeBatens
NeGEaKoit M BpYYHYIO BTATMBAIOT €10 B IyOpPHUKATOP. 3aKpbIBAIOT LEH-
TPabHYIO 3aBHXKY (OHTaHHOI apMaTypsl, COpPACHIBAIOT AaBieHHE
B IYyGPHKATOpE W M3BJIEKAIOT HarpeBaTeb.

13.7.9 PaGoThbl NpeKpalLaloT JOCPOUHO, €C/IH NMPH NOBTOPHbIX CIIyC-
KO-NOABEMAX HATPEBaTeNs W NporpeBax B Te4yeHHUe 1-2 4 OH OcTaHaB-
JIMBAETCA HA ONHOW rnyOMHe, YTO CBUAETENLCTBYET O HAXOXIAEHUN B
HKT nocropoHHMX npeaMeToB (METa1a, MPOBOJOKH M T.IL.).

13.7.10 pu npuxsare reopH3nyeckoro KaGenas, BbI3BAHHOFO 3a-
CTbIBAaHHEM achanbTeHOBbIX WM MapadMHOBBIX OTNOXEHMI Bbille
Harpeparessi, HeoGXOAHMO ero pasorpetb nomaveit Co BTOPHUYHOIA
o6MoTKH TpaHcdopMaTopa Yepe3 KOIEKTOp KapoOTaXHO# JeGEnkn
TPEXPa3HOro HaMPsKEHUs.
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Yactb sropas. BUIbl U METO/IbI
TEO®U3UYECKHUX UCCIIENJOBAHUN U PABOT

14 SNIEKTPHYECKHH U DJIEKTPOMATHUTHBHIA
KAPOTAX

14.1 OcHoBHbIE NIONIOXKEHHA

14.1.1 DnexTpHyeCKMit ¥ NEKTPOMATHMTHBIH KapoOTaX — HCCie-
JIOBaHMS CKBaXXHH, OCHOBAHHbIE Ha U3YYEHHH NEKTPHYECKUX U INEK-
TPOMAarHUTHBIX CBOMCTB NOPHbIX MOPOI H HACHILAIOLIMX MX (IOHIOB.

14.1.2 Dnektpuyeckuii Kaporax (9K) — MccneaoBaHMs rOpPHbLIX
Mopoz, OCHOBaHHbIE Ha PErNCTpaliii NapaMeTPOB €CTECTBEHHOTO WK
MCKYCCTBEHHOTO IMOCTOSSHHOTO (KBa3HMOCTOSAHHOIO) 3/EKTPHYECKUX
none.

14.1.2.1 DnekTpMyeCcKHit KapoTaX, OCHOBAHHBIH Ha PErHCTPaLUH
MapaMeTpoOB €CTECTBEHHOIO 3JIEKTPHYECKOro IoJis, NpeAcCTaBiseT
€060 KapoTaXX NOTEHLMANOB CaMONPON3BO/bHO#M nonspu3saumy (T1C).
H3MepsieMoit BETHUHHOM ABIAETCA NMOTEHLMAN 3NEKTPHYECKOTO NOs
IC (U,) unu passocts noteHunanos (AU, ). Eaunnua namepenuns —
MuwIuBoasT (MB).

14.1.2.2 DaexTpHyecKuii KapoTaX, OCHOBAHHDIIf Ha perMCTPaLuK
napaMeTpoB MOCTOSHHOrO (KBa3UMOCTOSIHHOTO) MCKYCCTBEHHOTO
3JIEKTPHYECKOTO MNOJA, BKIIOYAET ClieayloLe BUAbL: 60KOBOE Kapo-
TaxXHoe 3oHauposanue (BK3), 6okoBoit (BK), 60k0BOi MHKpO-
(BMK) n muxpokapotax (MK), xaporax BbI3BaHHbIX NMOTe€HLHA-
JioB (BII), TokoBylo pesuctuBuMeTpuio (Pe3.). OHH 06BEAHHAIOTCA
noa o6WKM Ha3BaHHEM «KapoTax conporusieHui» (KC). Uameps-
eMOoii BeIMYMHOI ABNAETCA KaXylueecs YAENAbHOE 3JIEKTPHUYECKOoe
conpoTuBneHHe (p,) cpenbl. Eaunnia uamepenus — oM-MeTp (OM-M).

14.1.2.3 CraHaapTHBIA KapoTaX — MCC/NENOBaHUsA, BKIIOYAlOLIne
perucTpaumio noteHuuanoB [C U KaxyumMxcs cOnpoTHBNEHMI on-
HMM WIH ABYMSI He (POKYCHPOBAHHLIMH (MOTEHLMAN- W TPagUEHT-
30HA) 30HAAMM, IUIHHbI KOTOPBIX BLIGPaHbI MOCTOSHHBIMM ANS AaH-
HOTO paiioHa paGort.

14.1.2.4 DneKTpHYyeCKHit KapOTaX He BBIMOJHAIOT B CKBAOXHHAX C
NIPOMBIBOYHO# XHIKOCTbIO Ha HENMpOBoAsiLEH OCHOBE.

14.1.3 BnexTpoMarHuTHbi# Kapotax (OMK) — muccaenoBaHus
FOPHBIX MOPOI, OCHOBAHHbIC HA U3MEPEHUM MApaMeTpOB MCKYCCT-
BEHHOTO MEePEMEHHOr0 31eKTPOMAarHHTHOIO NoJs.
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14.1.3.1 DneKTpOMarHMTHLIA KapoTax B 064aCTH HHM3KHMX 4acTOT
(aecatkn M nepBbie coTHH KIu), B KOTOpOoit cnaGo mposaBaAsiOTCA
BOJIHOBbIE CBOMCTBA (a30Bbie CABHIH, 3aTYXaHHE) PErHCTPHPYEMO-
ro nojis, HOCHT Ha3BaHHEe MHAYKUHOHHOro kaporaxa (UK), a B Ba-
pHaHTE 30HAMPOBaHUSA — WHAYKUHOHHOTO KapOTaXHOIO 30HAHPOBa-
Hus (UK3). UsMepseMoit BeIMYHHOM ABNSETCA KaXYILAsACA YIesb-
Has 3NIEKTPHYECKas MPOBOAUMOCTD (O,, v, ). EAMHHLA u3Mepenns —
MWUTHCHMEHC Ha MeTp (MCM/M).

14.1.3.2 DnekTpOMarHMTHBIA KapoTax B 06JaCTH YaCTOT OT He-
cKonbkHx coTeH KI'u mo aecsitkoB MI't — 310 BHICOKOYACTOTHbIN
HHAYKUMOHHMI KapoTtax (BHK) m amanextpuyeckmit Kaporax
(IK). UamepsieMbiMM BETHYMHAMHU ABIAIOTCA XaPaKTEPHCTHKH 3J1eK-
TPOMarHMTHOro nois (¢da3osbie H OTHOCHTEIbHBIE, AMIUIUTYHBIE),
KOTOpbI€ ONPEAEINAIOTCA NPEUMYLUECTBEHHO YAENbHOM d/EKTpHYEC-
Koit nposoaumoctbio (BUK) mnm ananexkrpuyeckoit npoHuuaemMo-
crbio nopoa ([IK). PacuérHoit Bennunnoit ais BUK cayxur yaens-
Hasi 3/ieKTpHYeckasi MPOBOAHMOCTDb nopox (o, v), ana AK — otHo-
CUTe/IbHAA AMINEKTPMYECKAss MPOHULaeMocTb nopoa (¢). EaMHunua
M3MEpeHHs € — OTHOCHUTE/IbHAs eAHHMLA.

14.1.3.3 Oaun u3 BapuaHToB peanusauumn BUK — 3onmmposa-
HHME C HMCMOAb30BAHHEM H30MapaMeTPUYECKHX 30HAOB, MOCTOAH-
HOM BEJIMYMHON KOTOPBIX ABAAETCA MPOU3BEACHHME YaCTOTHI MU3NY-
YeHHA Ha KBaApaT AJIMHbI W3MEPUTENbHOrO 30HIa, a U3MepAEMON
BEJIMMMHOMN — Pa3HOCTb (pa3 CUTHAIOB (HANPAXEHHOCTH MarHHTHO-
ro nonst) B COMMXEHHbIX U3MepUTENbHbIX KaTymkax — BUKH3.

Bapnant BUK, ocHoBaHHbIi Ha H3MEPEHHH 3aTyXaHMA NEKTpo-
MarHUTHOTO MONS, — NEKTPOMATHHUTHBIN KapoTax MO 3aTYXaHUIO
(BMK3).

14.1.4 Ina u3yvyeHUss M3MEHEHUs INEKTPUYECKHUX NMapaMeTpoB
MOpOA B PaIHaNibHOM HANpaBIeHHH OT CKBAXHHbI K HEM3MEHEHHOM
YaCTH IUIacTa NPUMEHSIOT KOMIUIEKCHPOBAHUE Pa3HOITTYOUHHbIX U3-
MepHTENbHBbIX 30HZ0B oaHoro Buaa — BK3, HK3, BUKU3 - auto
Pa3MYHbIX BUAOB, PEaH3YIOIUMX 30HIBI C Pa3HOW paaMaNbHON ry-
6uHHOCTBIO MccaenoBaHui, Hanpumep, — MK, BMK, BK, UK.

14.1.4.1 1na obecneueHns OCTOBEPHOI KOMIUIEKCHOI 06paGoT-
KM JaHHbIX H3MepeHus 30oHAaMu JK, DMK HeoGxoaumMo npoBoAMTD
NPH NOCTOAHHLIX NapaMeTpax NMPOMBLIBOYHOM XHAKOCTH M paHbllie
apyrux meronos F'MC ana ymeHblieHns BansaHus 3 PeKToB, CBA3aH-
HbIX ¢ popMHpOBaHHEM ITyGOKHX 30H MPOHMKHOBEHUA. HeaonycTu-
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Mbl TIPOMEXYTOYHbIE MPOMBIBKH CKBaXWHbI MEXAY perucrpauueit
naHHbix 9K, SMK.

14.1.4.2 Mposenenne K, IMK A0NONHAIOT H3MEPEHUAMHU IHa-
METpa CKBaXXWMHbl, PE3UCTUBUMETPHEN U TEpMOMETpHUEN U M3Mepe-
HHEM YAEJbHOTO 3NEKTPHYECKOrO CONMPOTHRIAEHUS MPOG MPOMBIBOY-
HOWM XUAKOCTH Ha JHEBHOH MOBEPXHOCTH.

14.1.5 Ins Bcex metonoB K, DMK, 3a ucknoyenuem INC, sbi-
TIONIHAIOT NepBUYHbIE, MEPHOAUYECKME H MONEBbIE KATMGPOBKH CKBa-
XHHHbIX puGopoB. Buasl, ouepEéAHOCTD U CPOKM KaNUOpPOBOK TH-
NUYHbIE AN BCEX CKBAXHHHBIX NpU6opoB (cM. pasnen 6).

14.1.5.1 B npoliecce nepBHYHOI ¥ EPUOAUYECKHX KANTUOPOBOK KOH-
TpoaupyIoT paxTHUecKHe KOIPDHULIMEHTDI 30HA0B, KOADDHLIMEHTDI npe-
06pa3oBaHKsl KaHAJIOB, OCHOBHbIE OTHOCHTEJIbHbIE MOTPELMHOCTH W3-
MEpEHMUIi MEKTPHYECKONO CONPOTUBNEHHS WM 3MEKTPONPOBOAHOCTH B
npefenax AMHaMHYECKOro AUarna3oHa H3MepeHHit Kaxaoro 30Haa.

14.1.5.2 Ina xanu6posok 3onaoB MK, BMK u ToxoBoii pesuc-
TUBUMETPHH MPUMEHSIOT CTAaHAAPTHbIE 00Pa3Lbl CONPOTHRAEHUN —
cnaboMyHepaT30BaHHbIM BOAHLIH PacTBOp, pa3sMElUEHHDBIN B Me-
Tannu4eckoM bake.

14.1.5.3 TIpuGopbl CUUTAIOTCA UCAPABHBLIMM, €CIU KOHTPOJIUpYE-
Mbi€ MapaMeTpbl YKIAAbIBAIOTCS B AONMYCKM, YKa3aHHble B IKCIIya-
TaLHOHHOH JOKYMEHTALIMH.

14.1.6 Mpu6opst K ¥ IMK, aonyuieHHbie K U3MEPEHHSIM, A0N-
XHbl 6bITH 0GecneYeHbl METOAUYECKUMH CPECTBAMH, BKIIOYAIOLIUMH:

- 3aBUCHMOCTH MeXIy NMOKa3aHHAMM N3MEPHUTENbLHOTO 30Ha (Ka-
XYLUMECA NEKTPHUECKOE COMPOTHRIICHHE p, M 3MEKTPONPOBOAHOCTD
G,) H YAENbHBIM CONPOTUBICHHEM p, TIOPOA B IUMPOKUX AUANA30HAX
W3MEHEHHS TONUMH MCCICAYEMbIX TUIACTOB, YACAbHBIX CONMPOTHBAE-
HHU MPOMBIBOYHON XUAKOCTH (p.) H BMELLAIOLINX MOPOL;

- 3aBUCMMOCTH NMOKA3aHHW p, OT U3MEHEHHI TEXHOMOTHYECKUX
}akTOpoB — AMAMETPOB CKBAXHHBI, TOMLUUH TIMHUCTBIX H LIAMO-
BbIX KOPOK;

- MPOrpaMMHbIE WIH MANETOYHblE CPeACTBa, NO3BOMSIOLIME NPO-
BECTH MEPBUURYIO 06paGOTKY MaHHBIX U OMpEAE/HTbL p, WIH G, BO
BCEM AMANa30HE H3MEPEHMIA.

14.1.6.1 OcHOBHbIE 3aBUCMMOCTH MEXIY N3MEPSIEMbIMH BEIUYHU-
HaMH W XapaKTEePUCTUKaMM FOPHBIX MOPOX JOMXKHbI 6a3MpOBaTLCS Ha
pe3ynbratax GM3NYECKOro WK MaTeMaTHYECKOro MoaennpoBanms. OHu
JO/XHBI BKAIOYATD:
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- WHTeprpeTaUMOHHbIE MOAENM CPelbl MUl OMnpelesieHHs MCKO-
MBIX MTapaMeTpoB;

- TECTbl WISl CHTYalUi, OTPaXalOWMX TUIOBBIE MEOIOTO-TEXHO-
JIOTHMECKME YCIOBUA paiioHa paboT;

- ApUMepbl BOCNIPOU3BEAEHHS BCEX 3TANOB 00paboTKH.

®opma npeacTaBneHUA 3aBUCUMOCTe — rpadHyeckas Ha Gymax-
HOM HocuTene UM (aitnoBasi, eciin obecneyeHa BO3MOXHOCTb MX
BBIBOAA Ha MeYarb.

14.1.6.2 TporpaMMHble (MJIH NaJeTOYHbIE) CPEACTBA AOJDKHbI:

- 6a3upoBaTbCA Ha MHTEPNPETALUMOHHON MOAEIH, COOTBETCTBY-
101Ul Ie0IOr0-TeXHOJIOTHYECKHM YCIOBUAM 3ajieraHus Mopoa, a npu
COBMECTHOI 06paGoTKe maHHbIX pa3Hbix MetoaoB K, IMK — na
€IMHOI1 MOIE/IN AN BCEX BUAOB MCCCNOBaHMIA;

- obecrneynBarb 06pabOTKY JaHHLIX BO BCEM AHAMNa3oHe U3MeHe-
HUi p,, G,, P, TOMUHUH MIaCTOB;

- UMeTb B KaueCTBE BbIXOAHLIX MapaMETPOB BEAMYMHBL (P, P,
Ppy O,), A1 ONPEAENEHUS KOTOPBIX NMPEAHA3HAYEH BHUI UCCNEN0Ba-
HMit WK COBOKYMHOCTb BUAOB.

14.1.7 PexomeHayeMbiii MOPSAOK MpPOBEACHHUA HCCIIEAOBaHMIA on-
pedensiercss TUHNaMy HCNOMb3yeMbIX CKBAXHHHbIX MPHOOPOB H Ha3eM-
HBIX CPEACTB: ABASIOTCA JIH NPHGOPbI LN(PPOBbLIMU M AaHATIOTOBLIMH
¢ oLnpoBKOit NAHHBIX Ha AHEBHOI NOBEPXHOCTH; HMEIOTCA U B NpH-
6opax BCTPOEHHbIE HCTOYHUKH HYJIb- W CTaHAAPT-CHTHAJIOB; MpERyc-
MOTPEHA JIH BO3MOXHOCTb OXHOBPEMEHHOTO M3MepeHus reoduanyec-
KO BEIMYMHbI M PErMCTPALMH Hy/b- W CTaHaapT-curHanos. OGluee
Tpe6oBaHKe — paboumne ¢aitibl AODKHBI COAEPXKATh PE3Y/IbTaThbl:

- MoJeBOA KaNMGPOBKH (TecTpoBaHKA) npuGopoB DMK B Bo3-
ayxe u npubopoB K nocae ux cnycka B CKBaXHHY U NOJHOIO MNo-
TPYXeHHs1 B NPOMbIBOYHYIO XHAKOCTD;

- PEruCTpalMy Hylb- H CTAHAAPT-CMTHAJIOB B UCCIEAYEMOM WH-
TepBaJie A0 Hayajla H3MEPEHUI;

- OCHOBHOTO M3MepeHHs NMpU noabéMe npubopa;

- MOBTOPHOTO U3MEPEHHS;

- KOHTPOJIbHOrO M3MepeHHs B MHTEpBale KaBepH M NpH BXole B
0o6canHyl0 KONOHHY;

- PEerHcTpauMy Hylb- U CTAHOAPT-CUTHAIOB ¥ TECTHPOBAHMS NPH-
60poB N0 OKOHYaHHH OCHOBHOTO K MOBTOPHOrO M3MEPEHMIA.

14.1.7.1 [lonyckaercs Mccaea0BaHUE 3asBJICHHOTO MHTEpBaa ry-
6MH 3a HECKONbKO omepaumii. B 3ToM ciyyae 3anucu B OTAENbHbIX
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HHTepBaiax ryGHH NMepeKpbIBAIOT, HAYHHAIOT Y 3aKAHYHUBAIOT PEeru-
CTpalMeil Hylb- U CTaHAAPT- CUI'HAJIOB, NONYYEHHbIE JAHHbLIE 3anu-
CHIBAIOT B OTAE/NbHBIE paGoune dainbl.

14.1.7.2 CkopocTb KapoTaXa periaMeHTHPYETCsl 3KCIUIyaTauWoH-
HO# IOKYMEHTalIMeH Ha OTAe/IbHbIE THNbI MpuGopoB. OHa He KO/DKHA
npesbiats 2000 M/y s TC, BK3, BK, UK, BUKWU3 u 1000 M/y —
U151 MUKPOMETOZIOB.

JInckpeTHOCTb peructpauum no rayoune — 0,1-0,2 M, 113 MHK-
pometoaos — 0,05-0,1 m.

14.1.8 KonTponb kayectBa MatepraioB DK, SMK npoBoast Ha
OCHOBaHHMU O6WIMX, eAUHBIX 1A Beex MetonoB TUC kpurtepues, u
YaCTHBIX KPMTEPHEB, YCTAHOBICHHBIX IS OTAEALHLIX MeToaoB DK
u OMK.

14.1.8.1 O6Lumne KpUTEPHH NMPEAYCMATPHBAIOT KOHTPOJb NMOAHOTHI
BLITIOJIHEHHUSA 3asIBJICHHOTO KOMILIEKCa HCCNEAOBaHMid, cOOMoaeHHA
TeXHOJIOTHH MPOU3BOACTBA paboT, COOTBETCTBHSA BbIMOMHEHHbIX Ka-
JIMGPOBOK, OCHOBHOIO, NMOBTOPHOIO M KOHTPOJILHOTO M3MepeHM
HOPMATUBHbIM TpeGoBaHUAM (CM. pa3aen 6).

14.1.8.2 YacTHble KpUTEPHH OCHOBAHBI HA HAIMYHM B MHTEpBaJe
H3MepeHHit onopHbiX 06bEKTOB, 061aKAIOMIMX ANMPHOPHO H3BECTHbI-
MH reo3JIeKTPUYECKHMH XapaKTepUCTHKAMH, H COMOCTaBJIEHHH M3-
MEPEHHBIX 3HaYeHUI CONMPOTHBAECHHI U MPOBOAMMOCTEN C 3THMM
XapakTepHCTUKaMH. OCHOBHBIMHM OMOPHBIMH OGBLEKTAMM LTS OTAENb-
Hbix BUAOB IK u MK siBasiiores: MeTanmyeckas obcanHas KONOH-
Ha — uia MK, BMK, BK3, BK; rny6okue kasepHni — MK, BMK;
TIacThi ¢ BbICOKMM (Gonee 100 OM M) 3/1eKTPHYECKUM COTIPOTHBIIE-
Huem — UK, BUKU3; nnactel Gonblioif TONHHN — MISA BCEX BH-
nos 3K n IMK.

OnopHbIMM MJIaCTaMH GOJBLLIOH TOMMMHBI CIYXKAT: H30TPOMHbIE
nnacThl 63 NPOHUKHOBEHHSA ANSl Pa3fe/NbHOM MAM COBMECTHOM 00-
paGotku aaHHbix BK3, UK3, BUKH3, a Takke KOMIIEKCOB
BK3+BK+HUK, BK+HK, BMK+BK; anuzorponHbie niaactbi 6e3
MIPOHUKHOBEHHKA WA TEX X€ KOMIUIEKCOB NPU YCAOBUH, YTO B HH-
TepnpeTalMOHHOH MOAENH YYMTHIBACTCA MEKTPHYECKass aHH30TPO-
nus; miactel ¢ Herny6okum (D/d<8) npoHuxkHoseHuem ans BK3,
BK3+BK.

14.1.8.3 insa BbisiBNCHMSA NMOTPELUHOCTElH H3MEPEHHI HCNOJb3YeT-
cq MeToauyeckoe obecneyeHue (MporpaMMbl, MANETKH), YAOBIETBO-
pAIOLIHE COBOKYMHOCTH CAEAYIOLMX YCIOBHIA:
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- 06paboTKa AaHHbIX PaITHYHBIX 30HAOB NPOBOAUTCS COBMECTHO
B paMKax €AMHOI HHTEpNpeTaUOHHON MONENH; MHTEPNPETALUHOH-
Has MOZIE/Ib COOTBETCTBYET OMMOPHOMY IIACTY;

- KOJINYECTBO Pe3yNbTaTOB W3MEPEHHI Pa3iNYHbIMHU 30HAAMH
MPOTHB IUIACTa JOCTATOYHO KakK Ui OnpedeieHus1 ero XapaKTepuc-
THK, TaK H VIS BbISIBIEHHS U OLCHKH TOTPeIIHOCTe H3MepeHuM
(MpUHUMN U30HITOYHOCTH HHPOPMALIMHK);

- 1A BbIABNCHMUS NOTPELIHOCTElH CPABHUBAIOT (haKTHYECKHE U pac-
YETHBIE JAHHbIE U KAKAOTO 30HAA B paMKax BbIGpaHHOM MOJEH.

14.1.9 Tepsuunyio 06pa6oTky pe3ynsraToB usmepenuit 9K u SMK
MPOBOAAT HA OCHOBE OOLIMX MpOLEAYP, €AWHBIX JIs BCEX METOLAOB
I'AC, u yacTHbIX, ycTaHaBAMBaeMbIX ToNbko wig DK u OMK.

14.1.9.1 Onucanne oGwmx npouenyp (yCTpaHeHHE TEXHHYECKHUX
MOrpelHOCTEH 3alUCH, YBA3KA KPUBbLIX MO NIyOMHE ¢ ADYTUMH Me-
TOZaMM W Ap.) MPHBEACHO B pasdesne 6.

14.1.9.2 YacTtHbie npoueaypbl NPEAYCMATPHBAIOT YYET BAHAHMA
YC/IOBMIf H3MEPEHMI U NMepexoa OT U3MEPEHHBIX 3HAYCHMIT napaMeT-
POB — KaXYLUHXCS COMPOTHBIAEHHIt (MPOBOAMMOCTEH) K MCTHHHBIM
yAENbHBbIM 3IEKTPHYECKHM CONMPOTHBJICHUSAM TLIACTa, 30HbI MPOHHK-
HOBEHMS H MPOMBITOH 30Hbl, @ TAKXKE OMNpeae/iecHHe pa3MepoB 30HbI
TIPOHMKHOBEHMA.

14.2 Kaporax noreHuHaioB CaMONPOHU3BOILHOIH NMOAAPHIALHME

14.2.1 Kapotax noreHUMaNOB CaMOMPOU3BOALHON NOAAPU3ALIMH
(IIC) npexycMatpuBaeT H3MepeHHe TOTEHUMANA WK TPAIHEHTa [o-
TeHLMANa ECTECTBEHHOTO 3/1IEKTPUYECKOTO NMOJIsl, BbI3BAHHOIO CaMOIpO-
H3BOJIBHOM MOJIApU3aLMEit TOPHBIX MOPOJ, OTHOCHTENIHO MOTEHLIUA-
JIa Ha IHeBHOI nosepxHocTH. EnMHuMLa n3MepeHus — MWUTUBOALT (MB).

14.2.2 U3MepuTenbHbliilt 30HA COCTOUT M3 3MeKTpoaa M, pacno-
JIOXEHHOTO Ha M30JIMPOBAHHOM OCHOBaHHH (HanpuMep, Cpeau deK-
tposoB BK3), u ynanérnHoro HenoaBuxHoro snexTposa (3asemie-
HUA) N, omnylEeHHOro B €MKOCTb C MPOMBIBOYHOM XHAKOCTHIO Ha
AHeBHOIt noBepxHocTH. Touka 3anucu INC coBnanaer ¢ NoaoXeHNW-
eMm aniekTpoaa M.

14.2.2.1 Peructpaumio noreHumanos [C BHLIMOAHAIOT OQHOBpE-
MEHHO C JI06bLIMH IPYTUMHU H3MEpEeHHAMH 6€3 orpaHHYEHHiA.

14.2.2.2 Onexrponst M v N W3roTaBnuMBaIOT U3 CBHUHLIA [UIS UC-
K/IIOYEHHS BIUSHUSA Ha U3MepAeMYIO BETHYMHY HECTAGUNbHOI IMeK-
TPOAHOI Pa3sHOCTH NOTEHLIHANOB.
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14.2.2.3 B ciyyae HeBOCNPOM3BOAUMOro cMelieHus Kpusoit I1C,
CBHAETEJbCTBYIOLErO O HECTAGUILHOCTH /MEKTPOAHBIX NOTEHUHA-
JIOB, MPUMEHSAIOT HEMONAPU3YIOWMIiCA 3neKTpoa M, KOTOpbiii npen-
cTaBager co6oil CBUHLOBLIM 2/1€KTPOA, NMOMELWEHHDBIH B Ope3eHTO-
Bblif MELIOYEK C HaChILIEHHbIM PaCTBOPOM XJIOPHUCTOFO HaTpHs.

14.2.2.4 B paiioHax ¢ BbICOKHM YpOBHEM GJyXIalOWMX TOKOB
usmepeHus IC BLINOAHAIOT CTAGUALHLIM 30HIOM, KOTOPbIH CO-
CTOMT M3 3/1eKTpolla M M pPacMoNOXEHHOrO B 3-6 M OT HEero AAHH-
Horo (6osiee 30 M) 3KBUMOTEHUHANBHOTO 3/leKTpoaa N. TOT 3nek-
TPOA BHIMONAHSAIOT H3 HECKOAbKHX CBHHLIOBbLIX 3/IEKTPOAOB, COEAH-
HEHHbIX MPOBOAOM MAJIOro CONPOTHBACHUA. [UIMHHbIA 3/1EKTPOA
MOXeET ObiTb pa3fie/IEH Ha ABE OOMHAKOBHIC YaCTH, PACHONOXEH-
Hble Mo 00e CTOPOHBI OT NeKTpoaa M. He nomyckaerca npumeHe-
HHe OpoHu KaGena B KauecTBe AIHHHOTO 3/1€KTPOAa CTabMIbHOTO
30HAA.

14.2.2.5 INpu o4eHb BBICOKOM YPOBHE 6/1y)XAAIOLHX TOKOB BMECTO
noTeHUHana u3MepsIoT rpaaueHT norenumnana INC no cksaxune. Ins
3TOrO UCMOJb3YIOT 30HA C ABYMSt OOLIYHBIMH CBUHLIOBbIMH 3/IEKTPO-
JIaMM, PacTioJioXeHHbIMU Ha paccrosiiun 0,2-1 M apyr oT Apyra.

14.2.2.6 TpeGoBaHMA K METOAMYECKOMY OBECTIeYEHHIO METOAA 3aK-
NI0YAI0TCA B HATMYMH HHTEPNPETaLIMOHHBIX 3aBUCHMOCTEI, OTpaxa-
1o1Kx BausAHKue Ha amnautyay [1C ycnouit H3MepeHHii: TOMUNH u
YACJIbHBIX IEKTPHUYECKHX CONPOTHBAEHMI MCCaeayeMbIX IUIaCTOB,
yZieAbHbIX COTNPOTHB/ICHUIT BMELLAIOLLHX NOPOL, YAENbHbIX CONPOTHB-
JIEHUIt ¥ TeMnepaTypbl MPOMbIBOYHOM XHAKOCTH.

14.2.3 TepBr4Hasn ¥ NepUOAUYECKHE KaTMOPOBKH PErTaMEHTHPY-
10TCAi TONbKO A5 uMdpoBbix NPUGOPOB, a MoaeBas — WIS AaHAIOO-
BbIX C OLU(POBKO# JAHHBIX B Ha3eMHOM perucrparope. KanubGposka
BKJIIOYAET 3alMChb HYIb-CHIHaA/Ia PH 3aKOPOYEHHbIX 3/eKTpoaax M u
N ¥ craHgapT-cHMrHana, Koraa B Uefib 2/eKTpoaoB M u N BKIIOYEH
rpanyupoBaHHblii KomnieHcatop nossipusauuu (FKII) ¢ Hanpsaxe-
Huem 25, 50, 100 MB (B 3aBucuMoctH ot ammuntya [1C, Habnionae-
MBIX B KCC/IElyeMOM pa3pese).

14.2.4 UccnenoBaHus B CKBaXHHaX BbIMOMHAIOT COFACHO 00LIMM
TpeGoBaHUAM (cM. pa3aen 6).

14.2.5 Tpu 3anuck kpupoit [1C BO3MOXHBI CeayloLHe MOMEXH H
HMCKaXEHMUS:

14.2.5.1 MckaxeHHa u3-3a BIMAHHA G1yXIaI0LMX TOKOB U HEyC-
TONYMBOCTH MONAPU3ALUH INEKTPOLNOB, KOTOpbie OGHAPYXHBAIOT 110
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W3MEHEHUSM FOKa3aHWit NMPU HEMOABMXHOM 30HAE, U3MEHEHHSIM
kpusoii [1C npy noBTOpHOM 3aMepe, MO BONHUCTOH popMe KpHBOH
M HANMYMIO Ha HEH He COTNacyIOMMXCS C Ppaspe3oM 3HaYeHMiA.

Ina ycTpaHeHHst 3TUX HCKaXeHWH HeoOX0aMMO NOCIeN0BaTeNbHO:

- M3MEHUTDb NMONOXKEHHE TekTpoaa N B EMKOCTH C NPOMbIBOYHOM
XHAKOCTbIO, MOTPY3HTb €r0 B CKBAKHHY MM MCMOJbL30BATh B Kaye-
CTBe 3a3eMJIEHUs1 00CAnHYIO KOJIOHHY;

- BbiOpaTh BpeMs U3MEpEHMii, KOraa TMOMeXH oT OayXaalowwux
TOKOB MMHMMAQJIbHBI;

- TIPUOCTAHABIUBATH OYpeHHe WK IKCINYATALMIO COCEAHUX CKBa-
XHH, €C/TH MOMEXH Bbi3BaHbl paGOTAIOWMMH TaM MPOMBILUIEHHBIMH
YCTaHOBKaMHU;

- MPHUMEHHUTb CTabWIbHbBII 30HA (nn. 14.2.2.4).

14.2.5.2 Uckaxenus kpusoit ITC ranbBaHOKOppO3ueil rpy3a Mim
KOXyxa CKBaXWHHOro mnpubopa, BO3HHKalOMIME B pa3pe3ax, Mpea-
CTaB/IEHHbIX MOPOAaMH C BHICOKMMHM YAENbHBIMH 31€KTPUYECKHMH
COMPOTHBAEHHAMH. DTH HCKAXKEHHA OGHAPYXKHUBAIOT MO Pa3IMYHAM B
KpuBbix [1C, 3anMcaHHbIX C 3/1IEKTPOAAMH, HAXOMALIMMHUCS HA OOM-
HAKOBOM PacCTOSSHHM OT CKBAXXHHHOro npuéopa, a Takxe Mo CXOf-
CTBY OTAEAbHBIX yuacTkoB KpnBoit I1C ¢ kpusoii KC.

BnvsaHue ranbBaHOKOPPO3HH YCTPAHAIOT yAaJIEHHEM dieKTpoaa M
Ha 5-20 M OT METANIMYECKUX AeTaleil, ABIAIOLNXCA €€ UCTOYHH-
KOM, WIK H3ONSALUHEN ITHX METAUIHYECKUX dETaNei.

14.2.5.3 Uckaxenusa kpusoii [1C, Bbi3BaHHble D C, nHayuupye-
Moit B reou3anyeckoM KabGene npu BpaileHuH GapaGaHa 1e6€aku ¢
HaMarHUYEHHbIMH CTAbHBIMKU AeTansamMu. Dta D C HaknaabiBaeTca
Ha kpusyio [1C B Bune cMHyconabl C MEPHOAOM, COOTBETCTBYIOLIUM
oxHoMy ob6opoTy GapabaHa.

Tomexy OT BAMAHMA HAMarHUYEHHOCTH IeGENKH YCTPAHSAIOT pas-
MarHMYMBaHHEM WM 3aMeHo# GapaGaHa neGeénku.

14.2.6 Kontponb kayectsa peructpauun IN1C npeaycMarpupaer:

14.2.6.1 ConocragneH1e OCHOBHOI U MOBTOPHO# 3anuceii. OTHoO-
CHUTE/IbHbIE PAacXOXACHHA 3apercTpupoBaHHbIX ammautya [1C He
TOMXHbBI NpeBbiluath +5 %.

14.2.6.2 Onpenenenne HcKaxeHuit KpuBoii [1C, BbI3BaHHbBIX CNOJ-
3aHHEM <«IHHHHU TJIIMH», nonﬂpmauueﬁ SNIEKTPOAOB, HaMarHUYEH-
HOCTbIO N1eGENKM, FaibBaHOKOPPO3MEil, GNyXIAIOWMMH TOKaMH,
KOTOpble He JOMKHbI mpeBbiiaTh £20 % OT MaKCHMaNbHO BO3MOX-
Ho#t amnanTtyasl T1C ans nopon u3yyaeMoro WHTEpBaia.
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14.2.6.3 Moacuér komyecTBa c6oeB UHPPOBOFH 3aMHCH B UHTEPBA-
Jle HcCieA0BaHHii, KOTOPOE He NOJDKHO MpeBbiluaTh AByX Ha 100 Touek
3alMCH AaHHBIX.

14.2.7 TBépabie KONMUU pe3yNbTAaTOB U3MEPEHUI NMPEACTABAAIOT B
nuHeitHom MaciutaGe B Tpeke T1 crannapra API (puc. 1). Maciura6
KpHBOIi BBIGHpaloT U3 paaa 25; 12,5; 5 u 2,5 MmB/cM Takum o6pasom,
4TOGH OHa 3aHMMAaNa LIEHTPaIbHYIO YacTh Tpeka T1 B npenenax 80 %
€10 WHPHHBDIL.

14.2.7.1 MNpu BuinonHeHnn noaHoro kommiaekca F'MC tpek Tl
conepxut Takxe aaHubie I1C, TK, IC.

14.3 BoxoBoe KapoTaxoe 30HIHpOBaHHe

14.3.1 BoxoBoe kaporaxHoe 3oHaupoBaHue (BK3) — anextpu-
YecKMii KapoTaX C HCTOAb30BAHHEM HECKObKUX ONHOTHMHBIX He-
¢(GOKYCHPOBaHHbBIX 30HIOB Pa3IMYHOM MIHHBI, 00eCcTIeYHBaIOLIMX pa-
IHaNbHOE 3/IeKTpHYeCcKoe 30HAMPOoBaHHe nopoa. M3Mepsiemas Benu-
YMHA — Kaxyllieecs yAeAbHOe JIeKTpHYECKoe conpoTuBaeHue. Eaun-
HHLA U3MepeHHua — oM-MeTp (OM:M).

BokoBoe KapoTaxHoe 30HAMPOBAHHE MPUMEHAIOT AN MCCeao-
BaHMI BCEX THIMOB Pa3pe30B C LEAbIO ONMPENCICHUS:

- PagHaibHOTO NPAadHEHTa 3MEKTPHYECKOINO COMPOTHUBACHHUSA IO-
pon M BbiAeJNEHUS HA 3TOil OCHOBE MOPOA-KOUIEKTOPOB, B KOTOpblE
MPOUCXOAUT NMPOHUKHOBEHHE TIPOMBIBOMHOM XHAKOCTH;

- yAeAbHbIX NEKTPUUECKUX conpoTuBiaeHHUit (YOC) HeH3MEHEH-
HO# 4acTM NAacTOB U 30H NPOHUKHOBEHUS;

- OLEHKH IMYyGMHBI MPOHUKHOBEHMS.

14.3.2 CrannaptHas texHosnorna BK3 npeaycmatpusaer perucr-
PaLIMIO 32 OIHY CMYCKOMOABEMHYIO ONMEpaLIMIO MOKa3aHH i NATH noc-
JleAoBaTeNbHBIX rpagueHT-30HOOB — A0,4MO,1N; A1,0MO,1N;
A2,0M0,5N; A4,0M0,5N; A8,0M1,0N, — onHoro o6pai€HHOTO rpa-
IHeHT-30HAa (06b1yHO MD,5N2,0A4), oiHOrO NOTeHUMA-30HAa (06bIY-
HO N6,0M0,54 unu N11,0M0,5A4), a Takke ITC u TOKOBO# pe3ncru-
BHMETPHH.

JInvHbI rpadNeHT-30HI0B ONpeaensloTCs Kak pacCTOSHHE OT He-
MapHOro /eKTpola A 0 CPeAHEN TOUKHU MEXAY NMapHbLIMH 3/1EKTpO-
JaMu M u N, nocnemHss SBISETCS TOYKON 3aNKCH IrpaiueRT-30HAa.
JnvMHa noTeHUHaN-30HAa — PacCTOAHWE MeXAY HemapHbIMH COMM-
JKEHHBIMH 3NIEKTPOJAMM, TOUKA 3aMUCH COOTBETCTBYET CPeaHEl To4-
K€ MEXIY HUMH.
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Honyckaerca peanusauns BK3 HedokycHpoBaHHBIMU 30HAAMU ApY-
WX pa3MepoB W THMOB (HanpHMep, MOTEHLIHAT-30HAaMH) NIPH YCJIO-
BHM, YTO [UIA TAKO#H TEXHONIOTHU UMEETCS METPOJOTHYECKOE W METOIM -
yeckoe obecreyeHMe, yaoBieTBopsiouiee Tpe6osaHuaM . 14.1.6.

14.3.2.1 Moaynb BK3 MoXeT KOMITIEKCHPOBaTbCA € AI0OLIMH ApY-
rUMH MORYNAMH. TeXHHYeCKHM OTpaHHYEHHEM AN KOMIUIEKCHPOBa-
HHS ABISETCA IIMHA CKBRXKWHHOTO NMPpHGOpa, BKAIOYAIOLIETO «KOCY»
C M3MepHTENbHbLIMU NEKTPOAAMH.

14.3.2.2 Tpe6oBaHusa K cKBaXHHHOMY npn6opy BK3:

- nMana3oH usMepeHmuit — 0,2-5000 Om-m;

- npeaen AONMYCKaeMoil OCHOBHOM MOTPELIHOCTH M3MEpEHHM
¥Y3C ~— He Gonee £[2,5+0,004(p,/p-1)) %, rae p, — Bepxnee 3Haye-
HHE QMana3oHa W3MEPeHMil, p — U3MEPEHHOe 3HaueHue YIC;

- Jonyckaemasi JOMOJHMTENbHAsA MOTPELHOCTh H3MepeHHil YOC,
BbI3BaHHasl HK3MEHEHHEM TeMMEPaTyphl B CKBaAXHHE, He JO/KHA npe-
BbiliaTth 0,1 OT OCHOBHOM MOrpeltHOCTH Ha Kaxabie 10 °C oTHOCH-
TENbHO CTAHAAPTHOrO 3HaueHus, paBHoro 20 °C.

14.3.2.3 MuHUManbHbie TpeGOBaHHA K METOAMYECKOMY obecre-
YeHHIO 3aK/IIOYAIOTCA B HAIMYMHM HHTEPNPETAHOHHBIX 3aBUCHMOC-
Teil, NO3BOASAIOLIMX onpeaenuTs YOC naacTos:

- HEOrpaHM4YeHHON TONLMHLI 6e3 NPOHMKHOBEHHA B AMAMa3oHe
u3MeHeumit p, /p.=0,25-2000 — sasucumoctu p, /p.(p, /P, L/d);

- HEOrpaHWYeHHO# TOJMIUMHbI C MPOHUKHOBEHHEM B AManaso-
Hax p, /p.=0,25-2000; p,, /p.=4-500; D/d=1-16 — 3aBHCMMOCTH
Pu/PPn /P Pon/Per D/d, L/d).

14.3.3 INepBuyHylo, MepuoanvyecKke U noaeBble KaTH6pOBKH, a
TaKKe MCC/IeOBAaHUA CKBAXXMH BEAYT COIMIACHO OGLIMM TpeGoBaHH-
fiM pasgena 6.

14.3.3.1 ITepeyeHb KOHTPONMPYEMbIX MTapaMETPOB OOLLUI 11 CKBa-
XHHHbIX npubopos K (nn. 14.1.5.1). JTONOAHHTENBHO KOHTPOJIHUPY-
€TCA CONPOTUB/ACHUE H3OMALMM 3IEKTPOLOB Mexay coboi u GpoHén
«KOChI».

OCHOBHBIM CPEACTBOM MNEPUOAMYECKHX KATHMOPOBOK sIBJSETCA
umuTatop YOC B BHAE MarasuHa CONPOTHBIEHHI, 06ecneuuBaloLHit
umuTaumio YOC B AMHaMHYECKOM AMana3oHe U3MEPEHUH JaAHHOro
npuGopa. [ToMMMO MarasuHa CONPOTMBAEHMMH, WUCMOJIb3YIOT TAKXKe
PEOCTaT CONPOTHBIEHM, LudPOBOI BOJILTMETP, PYACTKY M WITAH-
PEHUMPKY/b (11 KOHTPONA reOMETPUYECKHX Pa3MEpOB 3/IEMEHTOB
30HIOB), MOCT NMOCTOSSHHOTO TOKa (11 KOHTPO/Ist uMUTaTopoB YOC),
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MeraoMMeTp (11 NPOBEPKH COMPOTHBJICHHSA U3OSALMM 3NEKTPOAOB
Mexay co6oit u 6poHEil «xochi»).

14.3.3.2 PesynbTaTtamMu no/eBoit KATMGPOBKH ABAIOTCA 3HAYCHUSA
HY/lb- U CTAHAAPT-CHTHANOB U UX COOTBETCTBHE 3HAYEHMSIM, YCTa-
HOBJIEHHbIM Ul JAHHOro mpuGopa nMpM NEpBUYHON M MoCieqHeH
nepMoaAHYECKOil KanubpoBKax.

14.3.4 UccnenoBaHns BHIMOMHSIOT COMIAacHO M. 14.1.7 B HaYaIbHbli
nepyoa reopusnueckux paboT, 4ToObl HCKJHOUNTD BIHsiHHE 3D eKTOB,
CBSi3aHHbIX C 06pa30BaHHEM IIYGOKHX 30H MPOHUKHOBEHHA.

14.3.5 OcHOBHbIE NOJOXEHUA KOHTPO/IS Ka4eCTBa U3MEPEHHIA per-
JlaMeHTHpYIoTcs 1. 6.6.3 1 n. 14.1.8. Kpome Toro:

14.3.5.1 PacxoxaeHusi 3HAYEHUIl CTAHAAPT-CUTHAJIOB, 3aperucT-
PHPOBaHHbIX A0 U NOC/E U3MEPEHHI H B MpoLiecCe NOCAeHEN nepu-
ONKYECKOI KANMGPOBKH, HE JO/KHBI MpPEeBLILIATh AOMYCKaeMOe 3Ha-
YeHHe OCHOBHOH MOrpeLiHOCTH U3MEPEHHH.

14.3.5.2 OTHOCHUTENbHBIE PACXOXKAEHUA MEXAY OCHOBHBIM W NO-
BTOPHbIM U3MEPEHUAMM B HHTEPBaaX ¢ HOMMHAIbHbIM AMaMETPOM
CKBaXHHb! NOKHBI HAXOANTbCA B npeaenax +20 %.

14.3.5.3 Ipu o6paboTke nanHbix BK3 ans onopHbix naacTo 60/b-
WO TOMUKHbI (PAKTHYECKHE 3HAUYEHHUS KaXyIIerocs COnpoTHBIE-
HUA LIS BCeX 30HAOB HE A0XKHbI OTJIHYATLCA OT PACYETHBIX B paMKax
BbIOpaHHOI MHTEPNPETaLIMOHHO Moaenu Gonee yeM Ha 10 % (ann
3onga A0,4M0,1 N — e 6onee +20 %).

Pe3ynbTaThl H3MEpeHH KAKHM-THO0 30HAOM, HE YAOB/IETBOPAIO-
WMM 3TOMY KPUTEPMIO, AOMYCKAeTCA MCMOAL3OBaThb IS NaNbHen-
wieit o6paGoTKM Npy YCIOBHU:

- MOrPEeIUHOCTb HOCHUT CHCTEMAaTHYECKHI XapaKTep, YTO YCTaHaB-
JIMBAIOT MO pe3y/bTaTaM 06paboTKH Wi HECKOMBLKUX NMNACTOB 60/b-
0¥ TOMWMHDBI U pa3nHyHoro YIC;

- TMN (CMelueHHEe HYNS WINM MCKaXeHue Maciuitaba 3anucu) u
BEIMYMHA MOrPELIHOCTH MOTYT ObiTh YCTAHOB/IEHBI CONOCTaBAEHU-
€M (aKTHYECKHX M PaCYETHBIX MAHHBIX, MPU 3TOM BEAMYHHA NO-
rPEeIHOCTH JO/KHA ObITh OIMHAKOBOMH A1 BCEX OMOPHBIX M/IACTOB.

14.3.5.4 U3mepenns 3oHaamn BK3 101xHbI GbITb MOBTOPEHbI, €CNTH
Ha KPHBbIX HaGMIOAAIOTCA CAEAYIOLINE HCKAXKEHUA:

- OTCYTCTBYET MOBTOPSAEMOCTb OCHOBHO# W MOBTOPHO# 3anuceii;

- HabniopaloTcs He3aKOHOMEPHbIe KoeGaHUst M CKauKH U3Meps-
€MbIX CHTHANOB NPH ABMXEHUU Kabens U ero OCTaHOBKE, U33yGpeH-
HOCTb KPMBbBIX JVIMHHDIX 30HAOB, 3aXOAbl KPUBBIX 32 HY/b;
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- MOKAa3aHHWs 30HA0B Ha KOHTPOJAbHOM 3aNMUCH B METAVIMYECKON
KOJIOHHE OT/IMYAIOTCSA OT HYJA;

- 3HaueHusl p, MPOTHB OMOPHbLIX MTACTOB 3aMETHO OTIIMYAIOTCA
OT HAACHHDBIX B COCEAHNX CKBaXKHHAX.

14.3.6 Ha TBEpABIX KOMHAX Pe3yNAbTaThi U3MEPEHHI NpPeNCTaBAA-
1ot B Tpekax T1, T2, T3 (puc. 1).

14.4 MuxpoxapoTax
14.4.1 Mukpokaporax (MK) — anexkTpuyeckue uccaeaoBaHms

IOBYMSt MMKPO3OHAaMH (IPagMEHT-MHKPO3OHAOM M NMOTEHLHAI-MHK-~
PO30HIOM) CYLIECTBEHHO Ma/Oi MIMHbI, YCTAHOBICHHBIMH Ha MpH-
XHMHOM U3ONALMOHHOM Gawimake. FiaMepsiemas BeTMUMHA — Kaxy-
ieecs YACAbHOE MEKTPHYECKOE CONPOTHUBICHUE NMPHCKBAXHHHOM
30Hbl B Mpedenax paanyca UCCAeAOBaHHA Kaxaoro 3oHaa. EauHuua
U3MepeHHs — oM-MeTp (OMm-M).

14.4.1.1 Jauubste MK npumensior:

- WIS BbiAENCHHUSA KONNEKTOPOB M onpeneneHHs ux 3ddexTus-
HBIX TOJIL(HH MO PaAHATLHOMY TPAAHEHTY JEKTPHYECKOTO COMNpO-
THBJIEHHS,

- onpeaeneHus YOC npoMbITOi 30HbI (OrpaHHYEHHO);

- npubnnxeHHol oueHkn YOC npoMbiBOYHON XHIKOCTH B MH-
TepBaj1aX KaBepH.

14.4.1.2 Bnaronpusthbie ana MK ycnoBus namepeHuii BHIMOMHS-
10TCSl B BEPTHKAIBHBIX U CTAGOHAKIOHHBIX CKBaXHHAX HOMUHAJILHO-
To AaMeTPa, 3aNOMHEHHBIX NPECHOMH TPOMBIBOYHOIM XXMAKOCTDHIO, NPH
He60abLIMX 3HAYEHHsAX OTHOLWEHWH YDOC mopoa M NMpPOMLIBOYHOI
XHIKOCTH (p, /p,<500), 2 aisl BBLAENCHHA KOJNEKTOPOB — p, /p <S.

14.4.1.3 NHdOpMaTUBHOCTb HCCAEAOBAHMI CHHXAETCS:

- NPH HEYAOBAETBOPUTENILHOM COCTOSSHHH CTBO/Ia CKBAXHHbI LSt
TIPOBEACHUS M3MEPEHHH NPHOGOpaMM ¢ MPHKHMHBLIMH 30HAOBbIMM
YCTaHOBKaMH (CyLLECTBEHHbIC U3MEHEHHUA AuaMeTpa H GOopMbI ceye-
HHA CTBONA CKBAXHHBI, NMPENATCTBYIOLUINE MIOTHOMY MpPHJIEraHHIO
6ailiMaka MHKPO30H/Ia K CTeHKE CKBaXKMHbI);

- MPH OTCYTCTBUM MIMHMUCTBIX KOPOK, KOrma GypeMue BedyT Ha
TEXHUUECKO# BoOaE;

- MPH OYEHb TOJNCTHIX MIMHUCTBIX HAM LTAMOBLIX KOpPKaXx;

- NpH GONLLUKX 3HAYEHUAX P, /p..

144.2 TpuGop MK 0GBIYHO COHEPXHT rpaiMeHT-MHKPO3OHI
A0,025M0,025N n noteHunan-mukpo3onn A0,05M, pasMeiwéHHbie
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Ha BHIHOCHOM 3/ieKTpou3onaunoHHoM Gaumake. Kopnyc npuGopa
CYXHT BTOPbIM (0GpaTHLIM) TOKOBbIM 3/ieKTpoaoM (B) mia oboux
30HAOB M U3MEPHUTENbHLIM 3eKTpoaoM N i MOTEHUHAN-MHKpO-
3oHma. KoMIUIeKCHbI CKBOKHHHBIH NpHGOp MHKPOMETONOB coaep-
XKHT TakOke BTOPOM M30JIALUMOHHKIN GaliMak, Ha KOTOPOM pacnosio-
XeH M3MepHTeNbHBIA 30HA 60KOBOro MHKpOKapoTaxa. PaccroaHue
Mexay 6aliMakaMu COOTBETCTBYET ITOKa3aHUAM MHKpPOKaBepHOMepa.

JlnvHa rpanMeHT-MHKPO30OHAA — PaCCTOAHHE OT HEMApPHOTO /eK-
Tpoa A KO CpefHeit TOUKH MeXIy MapHbIMU eKTpogaMu M u N,
MOC/AEAHAA ABISAETCH TOYKOM 3anucH. JI1MHa NoTeHUMaN-MHKPO30H-
[Ia — pacCTOsIHHE MeXIy HeMapHbIMH 3EKTPOAAMH; 33 TOYKY 3alUCH
NPHHHUMAIOT CEPEAMHY MEXIY TOKOBHIM H H3MEPHTENbHBIM JIEKTPO-
namu. Jina npuMeHseMbix pa3mepoB 30HA0B MK Touku 3anmHcH cuu-
TaloT COBMAAAIOIMMH.

14.4.2.1 Monynb MK xoMmIeKCHpyeTcs ¢ MOAYASMHM APYTUX Me-
tomoB 'UC 6e3 orpanyeHmit.

HccnepoBaHus MMKpOMETONAMH BbIMOHAIOT OTAC/AbLHOM CITyCKO-
NOoXbEMHOM ornepauMeif, OTHOBPEMEHHO PErHCTPUPYS NpH NOABEME
npu6opa kpusrie MK, BMK 1 MukpokasepHomepa.

14.4.2.2 Ina ckBaxuH auamerpom Gonee 190 MM GalimMak MHUK-
po3oHAoB uMeeT pa3Mepbl 100x200 MM M paanyc KpHBM3HBI JiMLie-
BOi moBepxHoCTH 100 MM, A1 CKBaXMH MEHbLLUEro AMameTpa —
70x190 MM ¥ 75 MM COOTBETCTBEHHO.

14.4.2.3 TpeGoBaHHA K CKBaXXMHHOMY npu6opy:

- AMana3oH u3mepeHuit YOC misi MUKPO30OHAOB AOJXEH GLITh OT
0,05 mo 40 Omm;

- mpegen AOMYCKaeMOi OCHOBHOM MOTpPeMIHOCTH H3MepeHHUH
Y3C - £[4+0,1(p, /p-1)] %, rae p, — BepxHee 3Ha4EHHE NUANA30HA
W3MEPEHMit, p — U3MEPEHHOE 3HauYeHue YIOC,

- BonycKaeMasi AONIONHUTENbHAA MOTPELIHOCTb H3MepeHui YOC,
BbI3BaHHas H3MEHEHHEM TeMIepaTypbl B CKBaXHHe, He JOJDKHa npe-
Bbilath 0,1 3HaYEeHUs OCHOBHOM MOrpewIHOCTH Ha Kaxabie 10 °C oT-
HOCHMTEJIbHO CTaHAApPTHOrO 3HaYeHud, paBHoro 20 °C.

14.4.2.4 Metoanyeckoe obGecneyeHHe COCTABAAIOT 3aBUCHMOCTH
MOKa3aHMii (3HAYEHU I KaXKYLLETOCS 3eKTPUUECKOTO CONMPOTHRIIEHHS)
TPAlMEHT- H TMOTEHUHAN-MHKPO3OHAOB OT AMAMETPA CKBAXMHbI,
YACNLHOTO JIEKTPUYECKOTO COMPOTHRAEHUS MPOMBIBOYHOM XHAKO-
CTH M NPOMBITOH 30HbI NMOPOA, YAECALHOIO JIEKTPHYECKOro CONpo-
THBJICHHA Y TOMUNHLI IIHHHCTOH KOPKH.
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14.4.3 IlepBnyHyl0, NEpHOANYECKHE U NMOMEBbIE KATUOPOBKH MpO-
BOJAT CONIAaCHO o01MM TpeGoBaHusM pasgena 6. JononHurenbHbie
TpeGOBaHMA cleayiolIMe:

14.4.3.1 O6a3are/ibHble KOHTPOJAUPYEMbIE NMapaMeTpbl W MOKa3a-
TENU BKJIIOYAIOT:

- CONMpPOTHUBNEHHE H3OJALUH MEKTPOIOB MeXAy coGoit u Kopny-
COM 30HJa, KOTOPOE ZOMKHO ObiTh He MeHee 2 MOw;

- k03¢ dHLHEeHTH NpeoOpa3oBaHHUs KAHAJIOB;

- ¢aktnyeckne ko3dpduumneHTH 30H10B MK;

- OCHOBHYIO OTHOCHMTE/IbHYIO MOTPELIHOCTb NMPHU M3MEPEHUH Ka-
XyLUIerocsi CONnpoTHBICHUS B IMHAMHYECKOM IHaNa3oHe U3MEPEHUI
KaXIOro 30H/a;

- CTaGMILHOCTb CTAHAAPT- H HY/Ib-CHTHANOB.

14.4.3.2 OcHOBHBIMM CPEACTBaMH KaIMOGPOBKYU SABNAIOTCS CTaH-
ZapTHblit 06pasent 1 MuTaTophl YOC. CraHnapTHeiM o6pasuom YOC
ABnsAeTCs CNaboMHHEPaIM30BaHHBIA BOAHBIN PaCTBOP XJIOPHCTOrO Ha-
TpHs (p, =1-20 OM-M), NOMEIEHHDIH B MeTasiMyeckuii Gak ¢ pas-
MepaMH He MeHee 1x1X2 M; HMMTaTOpOM — MarasuMH CONpPOTHBJiE-
HHiA, obecneymnBatowmit UMHTaLHIO YOC B IMHAMMYECKOM JHAMNa30-
HE U3MEpPEHMA.

Ina npoBeleHUS KaTMGPOBKM HMCMOJNBb3YIOT TaKXKe 00pa3LioBble
CpeACcTBa M3MEPEHNH: MeraoMMeTp (A1 TIPOBEPKH COTIPOTHBAEHMS
M30/IALMH 30HAOBOI YCTAHOBKM); PYJIETKY M WUITAHIMEHUMPKYIb (1A
KOHTpOJISl reOMETPHYECKNX Pa3MEPOB JIEMEHTOB CKBXKHHHOTO NpPH-
6opa); peauctuBuMeTp (Wi onpenenenus YIC craHaapTHoro o6pas-
La); MOCT MOCTOSSHHOrO TOKa (A1 KOHTPO/st UMHTaTopoB YIC).

14.4.3.3 INpnGop cunTaeTcn UCNPaBHLIM, €CM KO PHLIMEHTDI 30H-
JIOB OT/IMYAIOTCA OT HOMHHATbHBIX He Gostee yeM Ha 15 %, a pakTHyec-
KH{€ 3HaY€HHsA OTHOCHTENbHbIX MOrpeLIHOCTER H3MEPEHMIT U norpeLu-
HOCTH YCTaHOBKH CTaHIApT- M Hy/Ib-CHTHAIOB YK/adbiBaloTCs B IONYC-
KM, YKa3aHHble B 3KCIUTyaTaUMOHHOM NOKYMEHTaUMH Ha npuGop.

14.4.4 ViccnenoBanus npoBOAsAT COMIaCHO TpeGoBaHuaM n. 14.1.7
nocyie BbiMoNHeHUs apyrux Bugos K u IMK.

14.4.5 OCHOBHbIE NMONOXEHHUSI KOHTPOJIA KayeCTBa M3MEpEeHMHIi per-
naMeHTHpyloTcs M. 6.6.3 v n. 14.1.8. JlonofHUTeIbHbIE KPUTEPHH 3aK-
JIIOMAIOTCA B CEAYIOLIEM:

14.4.5.1 PacxoxaeHHs1 3HaYeHHI CTAHAAPT-CHTHAJIOB, 3apPerucT-
PHPOBaHHbIX A0 H MOCJE H3MEPEHHH H B npolecce nocieaxeit nepu-
OIMYECKON KaJIMGPOBKH, HE JOMXKHBI MPEBBILIATh 3HAYEHHE AOMYC-
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KaeMoii OCHOBHOI MOTPelHOCTH U3MepeHHii. PacxoxaeHue 3Haye-
HHit p,, N3MEPEHHBIX B KOIOHHE, ¥ 3HAYEHHUIl HY/Ib-CHUrHaNa O/LK-
HbI HaxoaMTbecA B npepenax £10 %.

14.4.5.2 OTHOCHTe/IbHbIE PACXOXAEHUS MOKa3aHH OCHOBHOIO U
MOBTOPHOTO U3MEPEHHIl He HO/KHbI npeBbiiath +20 % B MHTepBa-
Jlax ¢ HOMMHAILHBLIM IHAMETPOM CKBaXKHHBI.

14.4.5.3 Moka3aHUs MOTEHUMAN- H FPAAMEHT-MHKPO30OHIA B MH-
Tepsane ray6oKux KasepH (d.>0,35 M) He HOMXHbBI OTAMYATLCS APYT
oT apyra u ot YOC npoMbIBOYHO# XHUAKOCTH Gosee yeM Ha £20 %.

14.4.5.4 Tloka3aHHA NOTeHUHAN- U TPaZHEHT-MHUKPO30HAA MpO-
THB TUIOTHBIX TUIACTOB C HOMHHAIbHBIM AHAMETPOM CKBAXHHbI AON-
XHb1 ObiTb He Menee (10-15)p . 1 pasnuyarTbesa Mexay coboit He Gonee
yeM Ha £30 %.

14.4.6 Ha TBEpabIX KONMAX pe3yabTaThi H3MEPEHHUIT npeacTaBis-
10T B Tpeke T2 cranaapra API (puc. 1).

14.5 KapoTrax noTeHIUMaIoB BHI3BAHHOI NONAPHIALMH

14.5.1 KapoTtax noTeHUHaNOB BbI3BAHHOI NOASPU3ALIUK B BapH-
aHTe AneKTpHyeckoro kaporaxa (BIT) — aro anexTpuyeckue uccre-
JIOBaHWR, OCHOBaHHbi€ Ha H3MEPEHUM Pa3HOCTH MOTEHUMUANOB, BbI3-
BaHHbBIX NEKTPUYECKON NONApU3auMeii FOPHLIX MOPOA MO ACHCTBH -
€M TIEPBUYHOTO NOJIAPU3YIOWIETO MOMS.

HccneaoBaHus NpUMEHSIOT WISl BbIABAEHUS NMOPO, COAEPXALLHX
BKPAIUVIEHHbIE MUHEPA/IbI C NMEKTPOHHOMN MPOBOAUMOCTHIO (YYaCTKH
MUPUTU3ALKH U AP.), U CBA3AHHLIX C HUMH crieundbHYHBIX HHTEPBa-
JIOB pa3pe3a — OMTYMHMHO3HbIX OTJIOXEHHWH, 30H OKHCJIEHHOi He-
¢TH, KOHTAKTOB «BOAA-YFIEBOAOPOAbI», B TOM YHCJE MANEOKOHTaK-
TOB, NOBEPXHOCTEH HECOMIACHI M Ap.; BbIACNCHHUA FUIAaCTOB C pas-
JINYHBIM COIEPXAHHUEM YIIMCTOTO MaTepHasna.

Hannsie BIT MoryT GbiTb HCMIO/NIB30BaHbI ANIS JIKTONAOTHYECKOTO
pacuwjieHeHus pa3spe3a (MHoraa Gonee metanbHoro, yem no [1C), B
TOM YHCJie Ais BbiAENCHHS: TOHKUX a/IeBPUTOBBIX MPOC/IOEB B Necya-
HbIX TOJILAX; KO/IEKTOPOB, BKAIOYas TPellHHHbIE, B HU3KOMPOHHU-
LaeMbix 00beKTax; HHTEPBANOB pa3pesa ¢ pa3MYHON MHHepanu3a-
LIMel NNacToBbIX BOM, BKJIIOYAA YYAaCTKH OGBOAHEHMS KOJUIEKTOPOB
MPeCHbIMM HarHeTaeMbIMH BOXAMM.

14.5.2 B npu6opax misa u3MepeHus noreHuuanos BIT ucnons-
3yI0TCS OOBbIYHbIE TPEXINEKTPOINHbBIE 30HABLI C PACCTOAHHUAMH
AM=0,04-0,1 m u MN (AB)=2-5 m.
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AddexTHBHOCTD HCCREAOBaHUI NOBLILIAETCA NPU HCNONBL3OBAHUYU
CMELHATBbHBIX YeTbIPEXNEKTPOAHBIX MOTEHUHAN-30HAOB (Hanpumep,
A,0,04M0,04A4,5,0 B), KOHCTPYKLIMM KOTOPbIX (CHMMETPUYHOE M GH3-
KO€ PacmofioXXeHHe M3MEPUTENBHONO 31eKTposa M OTHOCHTENbHO
Pa3sABOEHHOTO TOKOBOTO 3/eKTpoAa A) MO3BOAAIOT MCKMOYHTH MO-
NApU3ALMOHHOE BAUAHUE EKTPoAa A Ha 3neKTpos M.

14.5.2.1 lonyckaercs perscTpaums Kak NMOTEHLUMAIOB, TaK U Fpaam-
eHTa noreHuuanoB BI1. PekoMeHayeTcs nepsbiii MoAxon, NPU KOTOPOM
I KOKAOH TOYKH TyOHHBI M3MEPSIOT: / — CHTY MONSPU3YIOLLETO TOKa;
AU~ pa3sHOCTb NOTEHUMATIOB BHEIWHETO NMoaspu3ylowero nons; AU, . —
Pa3sHOCTb NOTEHUUANOB, HEOOXOAUMYIO MUISl OLICHKHM KaXyllierocs co-
NPOTUB/ICHUS, AU,,,(t) — pa3HocTb noreHuuanos BIT yepe3 npomexy-
TOK BpeMEHH T, MPOLLEALLHIT NTOC/IE BLIKTIOMEHHS NMOMSAPU3YIOLIETO TOKA.

Honyckaercs n3mMepenue onHoro 3HaYeHua AU,, (xenatenbHO anst
Tt = 0,5 c), HO peKOMEHAYETCS PEerMcCTpaUus I KaXIOro KBaHTa
rnyOuH MaKera 3HauYeHUit AU,,,(TI) (Ot <t 00 Ta) — T, = AT, 18 T
onpeaenseTca WaroM KBaHTOBaHHUA MO MIyOMHE H CKOPOCTBIO Kapo-
Taxa, a 3HayeHHe At — noabGupaercs B MpoLecce OMbITHO-METOAHU-
4eCKUX paboT U UMEET NOPANOK NMEepBbiX AECATKOB MKC).

14.5.3 Kanm6poBKM CKBaXWHHOrO MPHGOPa BbIMOJAHAIOT COrNac-
HO 06wunM TpeGoBaHuaM pa3aena 6.

14.5.4 UccnenoBaHusi CKBaXXHH NMPOBOAAT COMNAacHO TpeGOBaHM-
amn. 14.1.7. JonoaHutenbHble TpeGoBaHMs 3aKIIOMAIOTCS B CAEAYIO-
uieMm:

14.5.4.1 [dna nonyyeHUsh ONTHUMANbHBIX Pe3y/NbTaTOB CHAY TOKa
noadMpaloT ONbiTHLIM NYTEM B Anana3oHe oT 10 o 500 MA.

14.5.4.2 CxopocTb KapoTaxKa paCCYHTBIBAIOT MCXOAA U3 MPHUHSTO-
ro wara KBaHTOBaHMs NO r1y61He U MAKCUMaJILHOTO BPEMEHH H3Me-
perna AU,

14.5.5 KoHTponb KayecTBa MaTepHaioB CBOAMTCA K NPOBEPKE MH-
dopMaumn o NOASIPU3YIOLLEM TOKE (CHIA TOKA, YaCTOTa). 3HauYeHue
AU,, RPOTHB YHCTHIX IIMH AOIKHO GbITh GIU3KUM K HYIO.

14.5.6 IlepBryHan 06paGoTka COCTOMT B pacyéTe 3HayeHuit AU,,
M pacyére BbI3BAHHOM 3MEKTPOXMMHYECKOH aKTUBHOCTH A, nopon
KaK oTHoweHua AU, /AU BoinonHeHWe Apyrux npoueayp, B ToM Yuche
06paboTKa CreKTpanbHbiX AAHHBIX, HE perNaMeHTUPYETCS.

14.5.7 ®opMma npeacTaBneHHA AaHHBIX Ha TBEPAbIX KOMMSIX He per-
nameHTHpyeTca. O6A3aTe/IbHO NpPeACTaBNeHHE KPUBBIX AU, o win
AU,, v Ayqy MM A, DY EAMHUYHOM U3MEPEHHM.
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14.6 ToxoBas pe3uCTHBUMETPHA

14.6.1 Pe3ucTHBMMETpHA — BUI HCCNEIOBAHMSA, MpeaHa3HAYEH-
HBIH /I onpeae/icHUs YAeIbHOTO JIEKTPHYECKONO CONMPOTHBAEHHS
JKHAKOCTH, 3aNOAHAIOMEH CKBAXHHY.

B OTKpLITOM CTBOJIE AaHHbIE PE3UCTHBUMETPHM NPEAOCTABNAIOT
nH$opmauuio 06 YIC npoMbIBOYHO! XUAKOCTH, HEOOXOAUMYIO st
KONK4yecTBeHHOM 06paboTku AaHHbIX DK u OMK. Meroa npuMens-
10T TaKXe Ui ONpefe/ieHUs MHTEPBAIOB MOTNOLIEHHS NPOMBIBOY-
HOM XHAKOCTH B CKBOXHHE.

14.6.2 IMpocreiumnii H3MEPHTEJIbHBIA 30HA TOKOBOI PE3UCTUBH-
METpHH MpEeACTaBAAeT CO60i OObIYHbIHi YETHIPEXAINEKTPOLHDIH 30HA
COMPOTHBAEHHA MAJIOTO pa3Mepa, MONIHOCTBIO NMOFPYXEHHbI B XHA-
KOCTb M PaCMO/IOXEHHbII B BepXHeH 4aCTH M30MALIMOHHOM «KOCBI»
CKBaXXMHHbIX npubopoB BK3, cranaapTHoro kapotaxa, BK.

Jins yMeHbllUeHHA BIHAHHUSA TOPHBIX NOPOA M 0GCaZHON KONOH-
Hbl Ha U3MepsAeMble 3HAYEHHS YAEJNLHOIO EKTPHYECKOrO CONpo-
TMBJIEHMS NMPOMBIBOYHOM XUAKOCTH OAMH M3 U3MEPHTENbHBIX J/IeK-
TponoB (/N) BLINONHEH B BHAE BHIMYKALIX pEGep, HE MO3BOJSAIOLIMX
MPpUGANXKATLCA ABYM APYTHM 3J1EKTPoAaM (LleHTPaJbHOMY H3MEpH-
TeAbHOMY M H XONbLIEBOMY TOKOBOMY A) K CTEHKE CKBaXHHbI. Bro-
PbIM TOKOBbIM 3JIEKTPOAOM B CNyXHT 3a3em/ieHHE Ha AHEBHO# No-
BEPXHOCTH.

14.6.2.1 30HA TOKOBOI1 pe3UCTHBUMETPUH (W U3MEPEHHA) KOMI-
nexcupyior ¢ npu6opamu BK3, BK 1 koMruiekcHbIX npubopos, o6be-
AUHAIOWMX U3MEPHTEIbHbIE 30HAbI CTAHAAPTHOIO KapoTaxa, bK, UK.

14.6.2.2 Tpe6oBaHus K U3MEPUTENLHOMY 30HAY 3aK/MI04alOTCA: B
H3MepeHUM 3HauYeHHI YAENbHOro MEKTPHYECKOTO COMPOTHBIECHUS
XUIOKOCTH B Auana3oHe He MeHee 0,1-30 OMM; HCKAIOYEHUN BAUS -
HHSA FOPHBIX MOPOA W KONOHHbI Ha BeTHYHHY H3MepseMoro YOC.

14.6.3 KanuGpoBKy pe3ucTUBUMETpA MPOBOAAT COINACHO O0WHM
TpeGoBaHHAM pa3aena 6, pasMeluas U3MepUTENbHLI 30HA B Gake ¢
BOAO, YAENBHOE JIEKTPHYECKOE COMPOTHBACHHE KOTOPOH HaXOAUTCA
B IHana3oHe usmepeHuss YOC TOKOBBIM pe3UCTUBUMETPOM.

14.6.4 N3amepeHus B CKBaXHHe yaeNbHOIO CONPOTHBAEHHA TNpo-
MBIBOYHOM XMAKOCTH NPOBOAAT COMIacHO TpeGoBaHusM n. 14.1.7.
JlononHuTenbHbie TPEGOBaHMS 3aKIIOYAIOTCS B ClEAYIOLEM:

14.6.4.1 WU3MepeHnss BeAYyT OOHOBPEMEHHO C MCC/ICAOBaHHAMM
ckBaxuHbl 3oHaamMu BK3, BK.

14.6.4.2 MoBTOpHOE H KOHTPONbHOE H3MEPEHHA HE MPOBOIAT.
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14.6.4.3 OnHOBPEMEHHO C H3MEPEHUSIMH B CKBaXHHE BbIMO/HA-
10T 0T60p ¥ n3mepeHne YOC npo6 npoMbIBOMHOM XXHAKOCTH NOBEPX-
HOCTHBIM PE3UCTHBHMETPOM.

14.6.5 OCHOBHbBIE MONOXEHHUSI KOHTPOJIS KAY€CTBA H3MEpeHMii per-
JIAMEHTHPYIOTCA TpeGoBaHUAMH pa3aena 6. [lonoaHuTenbHble Tpe6o-
BaHHA C/eAyIOLLHe:

14.6.5.1 Ha 3anncaHHO#W KpHBO#, KaK MpaBUJIO, KOMXKHO Habio-
JIaThCsi MOHOTOHHOE yMeHblueHHe YIC npoMbIBOYHOMN XUAKOCTH C
1yOMHOI BC/ICACTBHE MOBbILICHUA TEMITEPATYPhI.

14.6.5.2 3naveHus YOC npoMbIBOYHOIM XMAKOCTH, U3MEPEHHbIE
CKBaXWHHbBIM U MOBEPXHOCTHBIM PE3MCTHBUMETPOM U HCNIPaB/AEHHbIE
3a BAMSIHHE TEMIIEPATypbl, IOJDKHBI OT/IMYATLCA He Gonee yeM Ha 120 %.

14.6.5.3 3HaueHua YOC npoMbIBOYHOM XHUIKOCTH, H3MEPEHHbIE
PE3UCTHBUMETPOM, U 3HaYeHua YIOC, HaliieHHBiE MO pe3yibTaTam
o6paGotku aaHHbix BK3, BK, UK npoTnB HenpoHHL1aeMbix NJIacToB
6obLIOH TOMLUMHBI U BLICOKOTO CONMPOTHBIIEHUS, a TaKXe MO AaH-
HbiM MK B MHTepBanax kaBepH, AOJKHBl OTJIMYATLCA MexXay coboii
He Gonee yeM Ha £20 %.

14.6.6 Ha TBEpABIX KOMHAX KPUBYIO PE3UCTHBUMETPHUH OTOOpaXa-
10T B IMHetHOM MacluTabe B Tpeke rayoud TD (puc. 1).

14.7 Boxosoit kapoTax

14.7.1 BokoBoit kapotax (BK) — anekTpHyeckue uccaenoBaHns
dboxycupoBaHHBIMH 30HAAMM C POKYCHPOBKOH TOKA B PalHajibHOM
HamnpaB/eHUH C MOMOLLIbIO SKpaHHbIX 3NeKTpoaoB. U3mepsemas Be-
JIMYMHA — KaXylleecs yAe/NbHOE 3NMEKTPHUECKOE COMPOTHUBICHHE.
EanHuua usmepenns — oM-metp (Om-M).

3HayeHHs KAXYLIMXCA CONPOTHBIEHHI p,, H3MEpseMbie NpH Go-
KOBOM KapoTaxe, €)1a60 MCKaXaloTCs BIAHAHHEM CKBOXMHbI M BMe-
watowwmx nopoa. Mosromy BK a¢ddexkTrBeH 115 H3yyeHUs pa3pe3oB
€ YacThIM YepeNOBaHMEM IIACTOB, XaPAKTEPHbIM, HAMpuUMep, Mns
KapGOHaTHBIX MOPOA, a TAKXKE B YCJOBHSAX BLICOKMX OTHOLUEHHI yaeab-
HBIX COTIPOTHB/IEHHIi MOPOA p,, H IPOMBIBOYHOM XHAKOCTH p ..

Bnaronaps BbICOKOMY BepTMKaabHOMY paspelernio BK ueneco-
00pa3HO MPUMEHATb TaKKe A1 HCCNEA0BaHUSA TEPPHIEHHbIX pa3pe-
30B, pa3bypeHHBIX Ha NPECHBIX H MUHEPATTH30BAHHBIX TIPOMbIBOYHbIX
XHIAKOCTAX.

14.7.2 Ina nposenerna BK npumeHsIoT oaHO- ¥ MHOFO30HAOBbIE
npuGopsl, a Takke KOMIJIEKCHbE MPUGOPHI, coaepxaiume 30HaAb BK
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u apyrnx MetooB K u IMK. TexHuuyeckum orpaHM4eHHEM KOMII-
JICKCUPOBaHMs ABAETCA WIMHA CKBaXWHHOro npubopa. Lenecoo6-
pa3Ho xommaekcupoBanue BK ¢ BK3 ¢ ucnosnb3oBanveM eauMHOi
H3OMALUMOHHON «KOCBI».

14.7.2.1 B npn6opax BK npuMeHSI0T TpEX- U MHOTO3/IEKTPONHbIE
(NATH-, ceMU-, OEBATHINEKTPOAHDIC) H3MEPUTENbHbIE 30HADL.

3a Touky 3anucu 3oHn0B BK npuHumMaerca cepeanHa ueHTpab-
HOrO 3MIeKTpoAa.

14.7.2.2 B mHOro3oHaoBbix npu6opax BK npuMeHsiior kom6uHaumu
TPEX- U MATH, CEMU- U AEBATHUINSKTPOAHOIO N3MEPUTENbHBIX 30HAOB C
Pa3nMYHBIMU paiMycaMy UCCAECAOBAHUA ISl M3YYEHHSA pacnipeaeneHus
3/IEKTPUUYECKOrO COMPOTHRICHHUS NMOPOA B PaIUaIbHOM HANPaBNCHHH.

14.7.2.3 ®oKycHpOBKY TOKa B U3MepHTeabHbIX 30Haax BK ocyuie-
CTBJAIOT annapaTHO HEMOCPEACTBEHHBIM PEryIMpOBaHUEM NOTEHLU-
aJioB 3JIEKTPOAOB 30HAA NMOO PaCYETHLIM (MPOrpaMMHbBIM) MyTEM
MO pe3y/JbTaTaM U3MEPEHMS COCTAB/AIOWMX MMOJSi OT TOKOB yepe3
OCHOBHOWM M 3KpaHHbLIil 3/IEKTPOAbl 30HAA.

14.7.2.4 TpeGoBaHMa K CKBaXHHHOMY npuGopy (moaynio) BK:

- auana3oH uaMepeHuit YOC — ot 0,2 go 10000 Om-M;

- npeaen AoNycKaeMoil OCHOBHOI NMOTpeWHOCTH HU3MEpEeHU#
YOC — He 6oaee £5 %,;

- ponyckaemasi AONOMHHTEMbHAA NOTPELLHOCTb M3MepeHHuit YIC,
BbI3BaHHAast UBMEHEHHEM TEMIEPaTypbl B CKBRXHHE, He I0/KHA npe-
BbiwaTh 0,1 OT 3Ha4YeHHA OCHOBHOW NOrpelIHOCTH Ha Kaxabie 10 °C
OTHOCHTEIbHO CTAHAAPTHOIO 3HaYyeHus, paBHoro 20 °C.

14.7.2.5 MuHuManbHbie TpeGOBaHUS K METOAUYECKOMY obecneye-
HHIO 3aKJIIOYAIOTCA B HAMMYMM HHTEPNIPETALIMOHHDBIX 3aBUCHMOCTEH,
OTPaXaloWMX BAUAHHUE HA U3MEPEHHBIE 3HAYEHUA P, YCROBHI H3Me-
PEeHMIA: AMamMeTpa CKBaXMHBbI (d,) M YAENbHOTO COTIPOTUBAEHHUSA P,
MPOMbIBOYHO#M XXHIKOCTH U IL1aCTa HEOrPaHUYEHHOM TONMLLKHbI Ge3
MPOHUKHOBEHUSA; OTPAaHUYEHHOI TONLIUHBI TUTacTa 6€3 NPOHUKHO-
BEHMSi; NMapaMeTpPOB 30Hbl MPOHHKHOBEHHA IS MJacTa HEOrpaHH-
YEHHOI TOMUKHDI C MPOHUKHOBEHUEM.

14.7.3 TepBuuHylo, NnepuoarUYECKUE U MOEBble KUTHOPOBKH Bbl-
NOJIHAIOT COMNACHO O6IUMM TpeGoBaHUsAM pa3aena 6.

14.7.3.1 TlepeyeHb KOHTPOAUPYEMDIX NApaMETPOB OOLLMI TS NIPH -
6opoB K (nn. 14.1.5.1).

14.7.3.2 OcHOBHbBIM CPEACTBOM KanHOPOBKH SBASETCS UMUTATOp
V3C B Buae Mara3uHa CONpOTHBACHHIA, 0GecneynBaloUInit UMMTa-
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umio YOC B AMHaMHYeCKOM Quana3oHe u3MepeHuit. s nposeaeHns
KanuOpOBKH, MOMMUMO Mara3uHa CONpOTUBNAEHMUI, UCMOb3YIOT peo-
CTaT CONPOTHBACHHIA, UH(DPOBOIl BONBTMETP, PYIETKY U LUTAHIEH-
LHPKYADb (VT KOHTPOANS reOMETPUUECKHUX Pa3MEPOB 3IEMEHTOB NPH-
6opa), MOCT MOCTOTHHOTO TOKa (AN KOHTPO/As HMHUTaTOpoB YIC).
14.7.3.3 INpn HanMyuM NONEBLIX KANHGPATOPOB MM BCTPOESHHBIX
B NPUOOP UCTOYHUKOB CTAHAAPTHBIX CHFHAJIOB PE3y/IbTaTaMH Mose-
BOV KaTMGPOBKH SIBASIOTCA 3HAYEHMs1 HY/Ib- U CTAaHAAPT-CHTHANOB U
HX COOTBETCTBME 3HAYEHHUAM, YCTAHORIEHHBIM VISt AAHHOTO THNA NpPHU-
60pa npu nepBUYHOI U MocaeaHe# NepUOAHYECKoil KanubpoBKax.

14.7.4 UccnenoBaHus BbINOMHAIOT COIIACHO TpeGoBaHHAM . 14.1.7
B HayaibHbil nepuoa reopusnueckux paboTt, YTo6bi HCKIIOYNTD BIK-
faHHe 3¢ dexToB, CBA3aHHbIX C (POPMUPOBAHHEM INYOOKHX 30H npo-
HUKHOBEHMA.

14.7.5 OcHOBHbI€E MONOXEHHUs KOHTPOJISt Ka4eCTBa MEPBHYHBIX JaH-
HbIX perIaMEHTHPYIOTCS pasaenoM 6. CneunaibHble KPUTEPHM 3a-
KJIIOYAIOTCS B CAEAYIOWEM:

14.7.5.1 PacxoxaeHHs 3HaYeHWil CTaHOapT-CHUIrHAIOB, 3aperucT-
PUPOBaHHbIX A0 U NMOC/E H3MEPEHUt U B NpoUECCe NMOCTeNHEH NepH-
OANYECKOH KanHGPOBKH, HEe MOMKHbI MPEBbILATh 3HAYEHHE AOMYyC-
THMOi OCHOBHOM MOTPELHOCTH U3MEPEHMUH.

14.7.5.2 OTHOCHTE/IbHbIE PACXOXIEHUSI MEXIY OCHOBHbIM M NO-
BTOPHbIM M3MEPEHMSAMH He JOJDKHbI mpeBbiwarh +20 % B HHTepBa-
Nax ¢ HOMMHaJIbHLIM THAMETPOM CKBAXHHBDI.

14.7.5.3 Insa oAHOPOAHBIX H3OTPOITHAIX MIACTOB 63 MPOHUKHOBE-
HHUsA 3HaYeHHa YOC nopoa, namepeHHbie 3oHAaMH BK, gomxHbI oT-
nnyatbCa He Oonmee yem Ha +20 %, oT 3HaueHui p,, HalmEHHBIX
JpYrMMHU METOIAaMH, eciiu 06paGoTKa NPOBOAMTCA B PaMKaX eaUHOM
HHTepNpeTaLHOHHOW MOAENH, 8 HCKOMbIE 3HaYeHHS YAEAbHbIX CO-
NpPOTUB/IEHHI HaXoAATCA B AMana3oHax: 5<p,/p <500 npu TonwuuHe
mnacta A>S M, ecnu CpaBHMBAIOT pe3yabTaThl ompeseieHuit BK u
BK3; 5<p,, /p.<50 npn h>4 M n p >0,5 OM'M, €cnin CpaBHHBAIOT pe-
synbratht BK u UK.

14.7.6 Ha TBEpabIX KonMaAX pe3yabTaThl u3MepeHnit BK npeacras-
Js10T B 1orapudpmuyeckoM maciutabe B Tpeke T2 (puc. 1).

14.8 BoxoBoi1 MHKPOKapoTaX
14.8.1 BokoBo# Mukpokaporax (BMK) — anektpuyeckue uc-
cinenoBaHus (POKyCHpPOBaHHbIM MHMKPO30OHIOM, YCTAHOBJIEHHOM Ha
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NPHXUMHOM H30JAUMOHHOM Gawumake. U3mepsaeMas BeauunHa - Ka-
Xyieecs yaeabHOe JeKTPU4eCKOoe CONPOTHBAEHUE NPUCKBAKUHHON
30Hb B Mpelenax paguyca MccaeaoBaHMs 3oHAa. EavHuua usmepe-
HHA — oM-MeTp (OM-M).

14.8.1.1 NanHbie BMK npuMeHSIOT AN BblaeEHHA KO/IEKTOPOB
¥ onpeaeneHnsa UX 3p¢PeKTHBHBIX TOALNH IO PaIHAIbHOMY TPain-
€HTY /IEKTPHYECKOTO CONMPOTHRIIEHHS, €C/IM UCTIONB3YIOTCS MHOTO-
3oHaoBble npubopsi BMK min komnnexkc mannsix BMK u apyrmx
MmerogoB IK; mna onpesenetus YIC npoMbiToi YaCTH NAacToB M
OLIEHKH OCTaTO4HO# HedTera3oHaChileHHOCTH.

14.8.1.2 BaaronpustHeie mis BMK ycnoBus usmepeHnii Bbinos-
HSAIOTCS B BEPTHKAIbHbIX U CIAGOHAKIOHHBIX CKBAXHHAX HOMHHANb-
HOTo AMaMeTpa, 3aMOAHEHHbIX MPECHOH WIW MHHEPaIH30BaHHOI
NPOMBIBOYHOM XHAKOCTHIO.

14.8.1.3 KayecTBo MaTepHanoB CHHXAETCS MPH HeyAOBJIETBOPHTENb-
HOM AJif NpoBefeHHUs! U3IMEpPEHMIT MPpUOGOpaMH ¢ NPHKUMHBIMH 30H-
ZaMH COCTOSIHHM CTBOJIa CKBaXHHDI BCJICACTBHE CYLLECTBEHHBIX H3Me-
HeHHit avaMeTtpa ¥ GOpMbl CEYEeHHS CTBONA CKBAXHHbI, NPENATCTBY-
IOLMX TUVIOTHOMY MpHIEraHUIo 6aluMaKa K CTeHKe CKBaKMHbI.

14.8.2 B npu6opax BMK npumeHsior 60KkoBbie MUKPO3OHAB C
TpyGuaToii au paaManbHO-cepUdecKkolt (PoOKycHpOBKOIt TOKa.

HaubGosbluee pacrpocTpaHeHHe MOMYYMIH ABYX- H TPEX3/IEKTPOA-
Hble MHKPO30OHIbI ¢ TpyGuaToit GoKycupoBKo# ToKa. JByxanekTpoa-
HbIH GOKOBOI1 MMKPO3OHA CONEPXHT Ha JIMLEBOI MOBEPXHOCTH Oalli-
MaKa UCHTPA/bHbIA 3/MEKTPOA A, W OXBATHIBAIOWMIA €r0 KpPaHHbIi
MEKTPOL A, ONHOBPEMEHHO ABNAIOMIMACA U3MEPHUTENILHBIM IEKT-
poaoMm M. Y TpEx3aneKTPOAHOIO 30HAA UMEETCA AOMOMHUTE/IbHbIH KOH-
TPOJIbHDIA H3MEPHUTEBbHDIIA 3NIEKTPOA M, PacnonoXeHHbli MeXIy 3MeK-
Tposamu A, u A,. OGpaTHBIM TOKOBLIM 3/IEKTPOAOM B U N3MEPHTEND-
HbIM 371eKTpoaoM N CIyXHT KOpNyc NPHXHMHOIO YCTPOIACTBA.

3a ToyKy 3anucH 3oHga BMK npuHMMAlOT cepeauHy LEeHTpaib-
HOTO 3/1eKTpoaa A,

14.8.2.1 Moaynb 6G0XOBOro MMKpPOKapoTaXa KOMIREKCHUpYeTCs C
moaynsamu apyrux MeronoB FTUC 6e3 orpauuyenuii. Mccnenosamus
BbIMOHAIOT OTAENAbHON CMYCKONOALEMHOI Onepalueii, ONHOBpEMEH-
HO PerHCTpHpys npu noabeéme npuéopa kpusbie BMK, MK u Muk-
pOKaBepHOMepa.

14.8.2.2 CywiecTByIOT OHO- U MHOTO30HIOBbIE BApHAHTHI NpHGO-
poB BMK. B MHOro3oHaoBbix npu6opax BMK ucnonb3ylot 30Hab ¢
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Pa3MYHbIM PalHYCOM HCCAEAOBAHMS A1 U3yYeHUA pacnpeneneHus
3NIEKTPHYECKOrO CONMPOTHBACHHS B PalHaIbHOM HANpaBICHUH WIH
30HABI C OAMHAKOBbIM PaIMyCOM HCC/ICAOBAHMA ISl U3YYEHHS pac-
nipeAenieHNs EKTPUUECKOro CONPOTHBIEHHS B a3HMYTaIbHOI TUI0C-
KOCTH.

14.8.2.3 Ina pasmeleHus anekrpoaos BMK npumeHsior usons-
UMOHHbIe GaUIMAKH TeX Xe pa3mepoB, uto U wid MK: mrowaabio
100x200 MM 1 panuycoM KPMBH3HbI JIMLIEBO#H MOBepxHOCTH 100 MM
A ckBaxuH auaMetpoM 190 MM 1 Gonee; 1 CKBaXHH MEHbILEro
nauamerpa — 70x190 MM 1 75 MM COOTBETCTBEHHO.

14.8.2.4 TpeGoBaHHUs K CKBRXXHHHbLIM npuGopam BMK:

- axanasoH uaMepeHuit YIOC — ot 0,2 o 500 Om-Mm;

- MpeAen AOMycKaeMoii OCHOBHOM MOrpeuIHOCTH H3MEpeHMI
VaC - 15 %;

- mpenen AONYcKaeMo# AOMOMHHUTENbHON MOTPELIHOCTH U3Mepe-
Huit YOC, BbI3BaHHO! H3MEHEHHEM TEMIEPATYPbl B CKBAXHHE, HE
aonxeH npesbiwats +0,5 % Ha Kaxabie 10 °C OTHOCHTENBHO CTaH-
JApTHOrO 3HayeHus, pasHoro 20 °C.

14.8.2.5 Metoanyeckoe obecneuenne BMK cocraeasior 3aBUCK-
MOCTH TOKa3aHH# U3MEPMUTENIbHOIO 30HAR (3HAYECHHI KaXyulerocs
3/IEKTPHYECKOTO COMPOTHBAECHHA) OT AMAMETpa CKBAXHHBI, yAe/lb-
HOTO 3JIEKTPHUYECKOrOo COMPOTHRAEHHS MPOMbBIBOYHOM XMAKOCTH M
NPOMBITOH 30HBbI MOPOI, YAEAbHOTO NEKTPUHYECKOTO COMPOTHBIE-
HHUS H TOJILMHbI IIMHHCTON KOPKH.

14.8.3 TepBuyHyio, NnepHOAUYECKHE U NOJEBbIC KATHOPOBKH NPo-
BOIAT COMMACHO o0WWMM TpeGoBaHMAM pa3aena 6. JLonoMHUTENbHbIE
Ui Metoga Tpe6oBaHUSA CleayloLMe:

14.8.3.1 O6sa3atenbHble KOHTPOMMPYEMbIE MapaMeTpbl M NMOKa3a-
TeJN BKAIOYAIOT:

- COMPOTHBIEHHE U3OMALMH 3NIEKTPONOB MeXAY oGO 1 Kopny-
COM 30HAa, KOTOpPOe AOMXKHO ObiTh He MeHee 2 MOM;

- daktnyeckuit koadbduumneHt 3onaa BMK;

- OCHOBHYIO OTHOCHMTE/bHYIO MOTPELIHOCTb NPH U3MEPEHHH Ka-
XYILErocsi CONpoTHBIEHUS BO BCeM AMHAMMYECKOM AMamna3oHe M3-
MepeHHil 30Haa;

- CTaGWIbHOCTb CTAaHAAPT- M HYJIb-CHTHAIOB.

14.8.3.2 OCHOBHBIMM CPEACTBAMH KalIMOPOBKM SIBASIIOTCS CTaH-
napTHuI# o6paseu U uMuTaTopbl YOC. CraHgapTHBIM 06pa3LioM chy-
XHUT C1aGOMMHEPaNH30BaHKbIi BOAHLIN pacTBop (P, —1-20 OM'M),
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noMelUEHHbIN B METAINYECKHIt 6aK ¢ pa3MepaMu He MeHee 1x1x2 M;
HMMTATOPOM — Mara3uH CONpPOTUB/IEHUIH, 06eCreYHBaIOILNI UMHUTa-
uuio YOC B AMHAMHYECKOM OUaNa3oHe H3MEPEHMI.

Hns nposeneHUs KanuGpOBKU MCMONL3YIOT TaKxke 0OpasLOBbie
CpeacTBa M3MEpeHMi: MeraOMMETp (1Sl MPOBEPKH COMPOTHUBACHUA
H30JIAUMH 30HAOBOW YCTAHOBKM); PYJIETKY M WITAHIeHUUPKYAb (415
KOHTPOJI1 FeOMETPUYECKHMX Pa3MEPOB 3/1EMEHTOB CKBAXXMHHOFO NpH-
6opa); peancTusuMeTp (ana onpeneneHunsi YOC craHaapTHoro obpas-
La); MOCT MOCTOAHHOIO TOKa (1Sl KOHTPOsA UMUTaTOpoB YIC).

14.8.3.3 I[pu6op cunTaeTcss HCRPABHLIM, ecan KoadduumeHT 6o-
KOBOTO MHKPO30H/1a OT/IHYAETCAA OT HOMHHAJILHOTO 3HAY€HMs He Gonee
yem Ha 15 %, a pakTHYECKHE 3HAYEHHS OTHOCHTEIbHBIX MOTPELLHO-
cTeil U3MEepeHHit U NMOTPELIHOCTH YCTAHOBKM CTAHAAPT- M HYJb-CHT-
HANI0B YK/IAAbIBAIOTCA B NOMYCKM, YKa3aHHbIE B 3KCIUYaTaUMOHHOI
JOKYMEHTaLUM1H Ha npubop.

14.8.4. Uccneaosanus npoBoaAaT cornacHo tpeGosanusamn. 14.1.7
nocne BhINOMHeHUA Apyrux Buaos OK n OMK.

14.8.5 OcHOBHbIE NOMOXEHNA KOHTPOJISA KaueCTBa H3IMEPEHMIt per-
JIAaMEHTHUpYI0TCA 1. 6.6.3 1 1. 14.1.8. JonoaHuTeNbHbIE KPHTEPHM 3aK-
JIIOYAIOTCS B CJEAYIOLLEM:

14.8.5.1 PacxoxaeHusi 3Ha4e€HUN CTaHOAaPT-CUTHAJIOB, 3aPETHCT-
PUPOBaHHbIX A0 H NOCJIE H3MEPEHMIT B NPOLIECCE MOC/eAHEe! NepU-
OMYECKON KaNTHOPOBKH, HE AOMXHbI MpPEBbILIATh 3HaYEHUE JOMYyC-
KaeMo# OCHOBHO# MOrpeLIHOCTH U3MEPEHUN; PACXOXICHUS 3HaYe-
HMH p,, H3MEPEHHDBIX B KOJIOHHE, H 3HAYEHUI HY/b-CHTHAA AONX-
Hbl Hax0auTbCA B npeaenax 0,5 Om-M.

14.8.5.2 OTHOCHTENIbHBIE PACXOXAEHHA MEXY OCHOBHbIMH W TO-
BTOPHBbIMM M3MEPEHHAMH HE HOJKHBI NMpeBbitaTh +20% B HHTEPBa-
Jlax ¢ HOMHHAIbHbIM AHAMETPOM CKBaXMHbI.

14.8.5.3 MUHHMaIbHBIE 3HaYeHUs KaXYLIErocsi CONpOTUBIEHHS B
vHTepBanax y6okux KaBepH (d.>0,35 M), rae 6alIMaK He MPHXH-
Maercsi K CTEHKE CKBaXWHbI, OTMYaloTcs oT YOC npoMbiBOUYHOM
XHUIAKOCTH He Gonee yeM Ha £20 %.

14.8.5.4 3naueHusa xaxywmxcas YOC OOHOPOAHLIX W3OTPOMHBIX
nnacToB 6e3 MIMHUCTON KOPKU H NMPOHUKHOBEHHUS HE JONXKHBI OT/IU-
yaTbcA OT 3HaYeHWi YOC, HaitneHHbix no naHHbiM BK3 wan BK
6onee yem Ha 130 %.

14.8.6 Ha TBEpabIX KONMMAX pe3y/IbTaThi K3MEPEHMIT NPEACTABASIOT
B Jlorapipmuyeckom macwutabe B Tpeke T3 cranaapra APl (puc. 1).
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Ipn BbINONTHEHHWN U3MepeHHI KOMIUIEKCHBIM mpu6opom Tpek Tl
COIEPXMUT TaKXKe JaHHble MHUKPOKaBepHOMepa, TpeK T2 — maHHble
MHKpPOKapoTaxa.

14.9 Mnayxumonnbiii KapoTax

14.9.1 UuaykuvoHublii kapotax (UK) ocHoBaH Ha M3MepeHHH
KaXylencs yaenbHOW 3AEKTPUUYECKON MPOBOAMMOCTH G, MOpOX B
MEePEMEHHOM 3/IEKTPOMAarHUTHOM MOJI€ B YaCTOTHOM JAMaMa3oHe OT
JECATKOB 10 COTEH KWIOrepLl.

Peann3oBaHbl BApMAHTHI H3MEPEHHS1 KAK aKTHBHO# KOMMOHEHTDI
KaXxyluencs: yaeabHOH 3/MEKTPHYECKON MPOBOAMMOCTH G,7, KOTopas
nponopunoHansbHa JAC, cuHda3Hol TOKY reHepaTopHOit Leny 30H-
Aa, TaK ¥ PeaKTUBHOH KOMMOHEHTHI 6.7, nponopunoHanbHoii IC,
CABHHYTO#H Mo ¢a3e OTHOCHTENILHO TOKA NeHepPaTOPHO# Lienu 30HAa
Ha BeJnYKHY 1t/2. EanHuua u3mMepeHuss — cuMeHc Ha MeTp (Cm/Mm),
IpoGHas —MHTHCHMEHC Ha MeTp (MCM/M).

14.9.1.1 OcHoBHoe Ha3HayeHue UK, BbimoAHEeHHOro ¢ nomo-
UIbIO MHOTO30HAOBbIX MPHGOPOB, COCTOMT B ONpeNe/ICHHH reo3eK-
TPUYECKHX XapaKTePUCTHMK pa3pe3a — YOC HeU3MEHEHHOI YacTH
NAcTa Y 30Hbl MPOHMKHOBEHMS, a TaKXe ITyOMHbI 30Hbl MPOHUK-
HoBeHus. [Tpu ncnonab3oBaHMKH OAHO30HAOBBIX IPUOOPOB pelIeHHE
3TUX 3aa4 MOXET JOCTHUraThcs KOMIieKcHpoBaHuem aanHbix UK ¢
naHHbiMu BK3 u BK.

14.9.1.2 Tunosblie ycioBHs NPUMEHEHHSI METOAA — CKBaXHHbI, 3a-
NOJIHEHHDbIE J11060¥ NPOMbIBOYHOI XHUAKOCTHIO H BCKPIBLUKE NOPOAbI
C yOeAbHbIM MEKTPUYECKUM CONMpoTHBIeHUEM MeHee 500 OM-M.

14.9.1.3 ITpumeHeHne METOAA OTPAHUUNBAETCA: MPU BLICOKOM COAEP-
KaHHH B MPOMbIBOYHOM XHAKOCTH KOMIOHEHT € CHAbHBIMN MarHUT-
HbIMH CBOWCTBAMM; €C/TH 3HAYEHHS YACIbHOIO 3/IEKTPHYECKOTO COMpO-
TUBICHUA nopoa npesbliwatoT 500 OM-M, WA MAIOITYOMHHBIX 30HAOB
HK 1 30HA0B cO c1abbiM UCKIIIOYEHHEM BAMAHUS CKBaXWHBI — Ha
BbICOKOMHHEPANTN30BAHHBIX MPOMLIBOYHbBIX XUAKOCTAX.

14.9.2 IMpocreinuuit namepurenbHblit 30Ha UK cocrout u3 reHe-
PaTOpHOM M H3MEPUTENBHOI Lienelt, COAEePXaLLUX, MO KpaiiHel Mepe,
M0 OAHOI1 KaTyllKe — NreHePaTOPHO# M H3MepHUTENbHOM. PearbHo 06-
wee yucno karywek 3oHga MK, xak npasmno, He mMeHbwwe 3 U He
Gonsise 8. [Ipu nocrpoeHnn MuorosoHaosbix npucopos UK oy us
ueneii (reHepaTOpHYIO WAH H3MEPHUTENbHYIO) BbIGUpaloT obLel ans
BCEX 30HAOB.
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Jdnnna 3oHaa UK — paccrosiHue Mexny OCHOBHBIMM NeHepaTop-
HOM M U3MepHUTENbHOM KaTyluKaMu. TouKy Ha ocH 30HAa, S KOTO-
poit npoxoaswas yepe3 He€ M MepNEHAUKYNAPHAK OCH 30HIA MAOC-
KOCTb OEMNT BCE MPOCTPAHCTBO Ha ABA MOJYNPOCTPAHCTBA C PaBHbI-
MM reoMeTpHuyecKMMH (akTopaMH, MPHHHMAIOT 32 TOYKY 3aMMHCH.

14.9.2.1 Tpu6op (momynb) UK xoMmnexcHpyioT ¢ MOAYIAMH
apyrux MeronoB 'MC 6e3 orpaHuyeHHid.

14.9.2.2 TpeGoBaHuA K CKBaXMHHOMY npuGopy (Moaymio) UK:

- [AKAMa30H U3MepeHHH yNeabHO#M 3JIEKTPHYECKOi NPOBOAUMOC-
™ — 2-2500 MCM/M;

- ko3 duuneHT da3oBoi OTCTPOIKH aKTUBHON KOMMOHEHTHI OT
peakTHMBHO# — He MeHee 20;

- npeAen DOMyCKaeMOH OCHOBHOH MOTPEeLUHOCTH M3MEpeHWH —
He Gonee (0,030, £1) MCMm/M, 1€ G, — M3MEPEHHOE 3HAUYEHHE Ka-
Xyuwelics NpOBOAMMOCTH;

- JofycKaeMasi AOMOMHUTEIbHAs NOTPEIHOCTb U3MEPEHHIA, Bbi3-
BaHHas M3MEHEHHEM TeMMepaTypul cpeabl, He Gonee 0,2 OT OCHOB-
HOW norpewHocTH Ha Kaxapie 10 °C OTHOCHTENbHO CTaHAAPTHOTO
3HaYeHHs TeMMepaTypki, pasHoro 20 °C;

- [OMyCKaemasi AOMOMHUTENbHAA NMOTPEWIHOCTb, BHI3BAHHAA U3-
MEHEeHHEM TOKa NuTaHus Ha 10 % oT HOMMHANIBHOTO, — He Gonee
0,5 oT OCHOBHOI# MOrPeLIHOCTH;

- CTaGUILHOCTDb HYJIEBOTO YPOBHSI B HOPMAJIbHBIX YC/IOBHAX — He
xyxe £2 MCM/M Ans akTHBHOI KOMIMOHEHTH CUrHana u 4 MCm/M
ONA peaKTUBHON KOMMOHEHTHI;

- TeCT-KO/MbLO (I0NeBoi KanHOpaTop) MO/DKHO BOCIPOU3BOAMTD
3Ha4YeHHsA FKBUBAICHTHBIX NMPOBOAMMOCTEN B AMana3oHe 2-2500 MCm/M
C NOrPeLLHOCTBIO MO AKTUBHOM W PEaKTUBHOM KOMITIOHEHTaM CHUrHania
He Gonee * 2 % no moayno curHana u 10,02 pan no ero dase.

14.9.2.3 MuHuManbHble TpeGOBAHHA K METOAMYECKOMY obecneye-
HMIO 3aK/TI0YAI0TCA B HUTMYMH 3aBUCUMOCTEH, OTPaXAIOWMX BAHSHHE
Ha MOKa3aHHUSA 30HAa: IMaMEeTPa CKBAXHHbI U YACALHOIO CONpPOTHBIE-
HHUS MPOMBIBOYHOMN XMAKOCTH; CKHH-3(ddekTa; orpaHUYeHHO! TON-
ILMHBI TIacTa 6e3 NPOHHKHOBEHHS; NapaMeTPOB 30Hbl NMPOHUKHOBE-
HHS AN TU1aCTa HEOrPAHUYEHHOMN TOMLUKWHBI C NPOHUKHOBEHHUEM.

14.9.3 TlepBuyHYI0, MEPUONHYECKYIO U MONEBYI0 KanuGPOBKH
BBINOMHAIOT COMACHO 061LMM TpeGoBaHMAM pa3aena 6.

14.9.3.1 INepeyeHb KOHTPONUPYEMBIX MTAPAMETPOB OOLLMIL 11 CKBa-
XHuHHbIX npu6opos DK u OMK (nn. 14.1.5.1).
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14.9.3.2 OCHOBHbBIM CPeACTBOM KAITHOPOBKH ABAAETCS TECT-KOJb-
1O ¢ HaGOpOM TeCT-BCTaBOK, UMHTHDYIOLMX HPHKCHUPOBAHHbIE 3HA-
4YeHHA NMOKa3aHMIt 30HAA B AUANa30HE U3MEPSEMbIX BEIUYHH.

14.9.3.3 TIpu McNoONb30BAaHUM Ha3eMHbLIX MaHeNei U oUHppOBKe
CUrHana ¢ MOMOLLBIO PErMCTPATOpa MOJEBYIO KAIMOPOBKY npn6opa
Ha CKBaXHHE MPOBOAAT H3MEPEHHEM [0 M MOC/E KapoTaxa Hy/b- H
CTaHIapT-CUTHAIOB B BO3AYXE Ha JOCTATOYHOM YAANECHUHU OT METajl-
JiM4eckHx npeaMeroB. Jlonyckaerca npoBeAeHHe NONEBOi KaTHGpoB-
KH C NOMOILBIO TECT-KO/bLA.

14.9.4 UccnenoBanus B ckBaxuHax npubopom UK nposoasr co-
racHo TpeGoBaHuAM N. 14.1.7 HemOCPEACTBEHHO NOCJIE NPOBEACHHS
BK3, BK w11 onHOBpeMEHHO C HUMH.

14.9.5 KoHTponb KayecTBa MepBUYHBIX JAHHBIX OCYLLECTBIAETCA
cornacHo Tpe6oBaHuaM 11. 6.6.3 u n. 14.1.8. Kpome Toro:

14.9.5.1 CMmelueHue Hys, ONPeAeNAeMOe KaK pa3HOCTb HY/Ib-CHI-
HaJIOB NPH MOAEBbIX KANHOPOBKAX A0 M MOCJIE KapOTaXa, He AOKHO
npeBbilaTh £6 MCM/M a1 akTHBHOrO H 110 MCM/M Al peakTHB-
HOTO KaHa/NoB KaXaoro U3 30HAOB.

14.9.5.2 OTHOCHTE/IbHBIE PACXOXACHHSA 3HAYEHUIl CTAaHAAPT-CHUr-
HaJIOB, 3aperMCTPHPOBAHHbIE 4O W NOCJE MPOBEACHMS KapoTaxa M
MpH nocnAeaHeH NEpHOAHUYECKON KaJUOGPOBKe, IHODKHbI OTAHYATbCA
He Gosee yem Ha 15 %.

14.9.5.3 PacxoxaeHHs MexXay OCHOBHbIM H MOBTOPHBIM 3aMepaMH
He JOJDKHBI npeBbltuath £3 MCM/M muttoc 5 % OT Texylero 3HaYeHus
VI aKTUBHOM KOMMOHEHTH curHana U 5 MCm/M mwmoc § % or
TEKYWIEro 3HaYCHHUA JUIA PEaKTUBHO! KOMNOHEHTbl CUTHaNa.

14.9.5.4 B HenpoHMLaeMbIX maactax 6oAblLOMA TOMUMHDBI TOCAE
BBEACHHA NMOMPABOK 32 CKHH-3)(EKT 3HaYeHUSA KaxXyulerocs co-
MNPOTUBICHNUA, BbIYUCACHHDbIE MO AKTUBHOW U PEaKTHBHOW KOMMO-
HeHTaM Ans pa3nu4Hbix 30HA0B UK, He momxHbl paznnyarbecs 60-
siee yeM Ha 110 % npu conpoTHBaeHUH nopoa MeHee 20 Om-M. B
TaKHMX MNacTax 3HAYEHHS COMPOTHBNEHHUI, HaliIeHHbIE MO KAHHBIM
UK, He ROMXKHbl pa3nu4yaTbCs OT COMPOTHBIICHMI, OMPERENTEHHDIX
No ApyruM Metolam 3nekTpuyeckoro kapotaxa (BK3, BK), 6onee
yeM Ha +20 %. Bo3MOXHBI HECKONBKO MEHbLUHE 3HAYECHHS CONpO-
TuBneHusa no UK scnencrsue BAMSHMA aHU30TPONMMM Ha MOKa3a-
Hus 30H10B BK3 u BK.

14.9.5.5 AKTHBHbIE KOMMOHEHTbI KaXYILHXCA RPOBOAMMOCTEi
MOTYT UMETb OTPULATENIbHBIE AaHOMAIMH TOABLKO B 3KCTPAaOPAHHAp-
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HBIX C/Iyyasix: B MHTEpBa/Iax NPOTAXEHHOCTbIO He 6osee 1 M Ha rpa-
HMLAX NJIaCTOB C BBICOKOH KOHTPACTHOCTbIO YIC; mpH CHAbHOI
KaBepHO3HOCTH CTBOJIa CKBaXXMHbI, 3aMONHEHHOH BbICOKOMHMHepa-
JIM30BAHHON MPOMbIBOYHOM XHAKOCTbIO; AI1 HEKOTOPbIX 30HAOB B
TUIaCcTax ¢ HU3KMMH 3HauYeHUAMH YOC B pe3yibTaTe HHBEPCHH KpPH-
BOii ckuH-3¢deKTa.

OtpuuarenbHbie 3HaYEHHA Ha KPUBBIX aKTUBHbIX KOMMOHEHT B
ApYrUX ciyqasx oGyCloBNeHbl «CABHIOM HYJIA» npubopa, YTO JOMXK-
HO GbITb CKOPPEKTHPOBAHO NMPH NEPBUYHON 06paboTKe JaHHbIX.

14.9.5.6 IMpu Bbicokom YIC oaHoponHoit cpearl (p,>200 Om-M)
aKTHBHas KOMIIOHEHTa Kaxylleicsi MpOBOAMMOCTH NPAKTHYECKH
paBHa yAeALHOM 3/1eKTPHYECKOH NPOBOAMMOCTH cpeab (G7=G,, ); pe-
aKTMBHag KOMITOHEHTa Kaxylleics NMpOBOAUMOCTH TNPAKTHYECKH
paBHa Hy1I0 npH p,>40-100 OM-M. DTH daKTEI MOXHO HCTIONB30BAThL
NPH OLEHKE «CABMIa HY/Is» H3MEPSAEMbIX CUTHAIOB.

14.9.5.7 KonnyectBo c60eB LUnH(ppOBOil 3alIUCH NEPBUYHBIX AaH-
HbIX B MHTEpBaJle UCCICAOBAHHI HE JOKHO NMpesbiliaTh AByX Ha 100
TOYEK 3aMUCH.

14.9.6 Ha TBEpabIX KOMMUAX pe3yabTaThl H3MEPEHMIt MPOBOAWMOC-
TH NPEACTABAAIOT B IMHEHOM MacluTabe B Tpeke T2 cranaapra API,
a MpM MX BbIBOJE KaK KPHBbIX CONPOTHBACHHUI — B siorapudmuyec-
KOM MaciutaGe B TOM Xe Tpeke (puc.l).

14.10 BricokoyacToTHOE HHAYKUHOHHOE KAPOTAXKHOE H30MApaMer-
PpHYECKOE 30HAHPOBAHHE

14.10.1 BbicokoYacTOoTHOE MHAYKLIMOHHOE KapOTaXHO€e H30Mmapa-
Metpuyeckoe soHauposaHne (BUKH3) npeacrasaser coboii usme-
peHMe MapaMeTpoB MarHUTHOTO MOJISA TPEXKATYLIEYHbIMH WHIAYKUH-
OHHbIMM 30HOAMH, 06NaNAIOWKMH TE€OMETPHYECKHM H JIEKTPOIM-
HaMHYECKMM nopobuem.

H3mepsaemoii BennunHoii B merone BUKU3 sBnsiercs pasHocTb
da3 Ap rapMOHMYECKOTO MAarHUTHOTO MO/, PACIPOCTPAHAIOLLErocs
B MPOBOMLIEH cpele OT UCTOYHMKA U3NYYEHUA OO NMPHEMHUKOB,
yAan€HHbIX OT HCTOUHHKA HA pa3NHyiHble pacCTosHMA (6a3a u3mepe-
Hust). PasHocTb (a3 xapaKTepu3yeT yaeabHOe 3IeKTPUUECKOE CONpo-
TUB/IEHNE TOPOA U JIEKTPHYECKHE HEOAHOPOAHOCTH MPUCKBAXKHH-
HO#t 30HbI, KOTOpbIE YYHTHIBAIOT UTEPALIMOHHBIM MOAGOPOM MHTEp-
MPEeTaUMOHHbIX Modeneil. BbixoaHbie pacy€THble BeAMYMHBI MOC/E
06paGoTKH MepBUYHBIX AaHHbIX — YAeIbHble CONPOTHBACHHS 30HBI
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NPOHHKHOBEHHMS, OKAMAAIOLLEH 30Hb U YAAIEHHOH OT CKBAXHHBI
4aCTH NJacTa, HE3aTPOHYTOrO NMPOHHUKHOBEHMEM, a TaKXe rnyOuHa
30HbI MPOHUKHOBEHMUS.

14.10.1.1 BUKHW3 BLINONHAIOT C LEbIO ONpeAeNeHus:

- PagManbHOTO rPafMeHTa JIEKTPHYECKOro COMPOTHUBAECHUS M
BbUIEJIEHHSA Ha 3TOif OCHOBE NOPOA-KOJIJIEKTOPOB, B KOTOPbIE NPOUC-
XOAMT NPOHUKHOBEHHE MPOMBIBOYHOM XHIKOCTH;

- YACNbHOTO MEKTPUYECKOTO COMPOTHUBJIECHUS 4acTeit IIAcTOB,
HE3aTPOHYThIX MPOHUKHOBEHHEM, 30H MPOHMKHOBEHUSA U OKaiMIs-
IOLMX UX 30H C ONHOBPEMEHHON OLEHKON INMyGHMHbI M3MEHEHHOM
4aCTH N1acTa;

- XapakTrepa HacCblLEHHOCTH MOPOL;

- MOJIOXEHUH KOHTAKTOB YIJIEBOAOPOAOB C BOAOH W NMPOTAXEH-
HOCTH NepexoaHbIX 30H;

= aTaKXXe MOHHTOPMHIa 3KCIUTYyaTalMOHHBIX CKBaXHH, 06CaXeH-
HBIX AM3NEKTPUYECKHMHU TPYOaMH.

14.10.1.2 BnaronpusitHbie ycaosua it BUKHU3 sbinonusiorcs B
BEPTHKANbHbIX, HAKJIIOHHbIX U TOPU3OHTAIbHBIX CKBaXHWHAX, 3ano-
HEHHBIX MPECHO NGO MHUHEPATM30BAHHOH MPOMBIBOYHOM XHIKO-
CTbiO, YAENbHOE CONPOTHBAEHUE KOoTopoil 6onee 0,02 Om-M, ¥ npo-
MbIBOYHOM XMAKOCTbIO Ha HeTAHOM ocHOBe. [Iana3oH u3MepeHus
yaeAbHbIX CONPOTHBAEHKIT nopoa ot 1 A0 200 Om'M.

14.10.1.3 HccnenoBaHus He MPOBOAST B CKBaXHHaX, 3aMONHEH-
HbIX CHJILHO MMHEPAIH30BaHHOI NPOMBIBOYHO# XUAKOCTbIO, YAe/b-
Hoe conpoTHBieHHe KoTopoii MeHee 0,02 Om-M.

KauecTBo MaTepManoB CHHXAeTCA B CKBaXHUHAX AMaMeTpoM Gonee
0,4 M. Tlocneanee orpaHuueHue ocnabnsercs NpyM LUEHTPHPOBAHMU
CKBaXHHHOro npu6opa.

14.10.2 CranaaptHas texHonoruss BUKHM3 (cM. nopasaen 2.8) npe-
JDyCMaTpPHUBAET PErHCTPaUMIO 32 OQHY CIYCKOMOXBEMHYIO ONEPaLHio
MOKa3aHKi NATH pa3HOrMyOHHHbIX 30HAOB UHAYKUHOHHOTO KapoTa-
Ka M noTeHYHana caMonpou3BoabHOit noaspu3sauuu (IMC) nopox.

B n3mepuTenbHOM 30HIE BCE MU3NYYAIOLIME U MPHEMHDBIC KaTylLl-
KH KOPOTKHX 30HAOB pa3MellieHbl MeXIy M3/y4alolieit U NpuéMHoi
KaTyllKaMM ABYXMeTpPOBOro 30Haa. JUTMHBI 30HAOB YMEHbLIAIOTCS
MOCNEN0BATENbHO, HAYUHASA C 30HAA ABYXMETPOBOH MUIHHBI; KO3(-
bHLMEHT YyMEHDbLIEHUA - KOPEeHb KBaapaTHbIN U3 ABYX. CaMblit Ko-
POTKHit 30HA uMeeT AAuHY 0,5 M. Ba3a n3MepeHus paBHa paccTosi-
HUIO MeXAY MPUEMHHUKAMH U COCTaBAseT MATYIO YaCTb OT MIMHbI
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30Haa. s aByXxMeTpOBOro 30Haa 6a3a paBHa 0,4 M, a 111 HAUMEHDb-
wero 3oHaa — 0,1 m.

Touka 3anucu — cepearHa 6a3bl usmepeHust. daexrpon IC pasme-
1IEH B HHXHEH 4acTH 3alUMTHOTO KOHTeHHepa.

14.10.2.1 Moayns BUKH 3 xoMnieKcHpyeTcs ¢ ApYrHMH Moy -
mu THC Ge3 orpaHHYeHHIt B KauecTBe HENMPOXOAHOTO MOAYNs, pas-
MeLEHHOTO B HUXHEH YacTH KOMOMHHMPOBAHHOIO NpHGopa.

14.10.2.2 TpeGoBaHus K cKBaxXMHHOMY npu6opy BUKU3:

- HOpPMHMpYeMOii METPOJIOTHYECKOH XapaKTepUCTHKON ABAAETCA
Kaxylleecsi yaenbHoe CONPOTHBAEHHE, ONHO3HAYHO CB3aHHOE C
H3MepsaeMoii pasHoCTbIO (ha3, AMANA30H OMpENENEHNA KaKYLIErocs
yAENABHOrO CONnpOoTUBAEHHA — 1-200 OM-M;

- npenen A0NMycKaeMOi OCHOBHO#M MOrpelHOCTH OonpeaeneHuit —
He Gonee +(5+20p /p,) %, rae p — PaCCYMTAHHOE 3HAYEHHE KaXy-
uteroca YIC, p, — BepxHee 3HaueHHe onpenensemoro YOC ana AaH-
HOro AMana3oHa U3MepeHUs1 pasHOCTH das3;

- NONYyCKaeMasi JOMOAHMUTENbHAR MOrpeMiHOCTb OnpeaeseHus
Y3C, BbI3BaHHas U3MEHEHHEM TEMNEPATYpbl B CKBOKHHE, HE A0MXK-
Ha npeBbiwarh 0,2 OT 3HaYeHHA OCHOBHOM NMOTPELIHOCTH HAa KaXabie
10 °C OTHOCHTENbLHO CTAaHAAPTHOTO 3HauYeHus, paBHoro 20 °C;

- momycKaemasi JONOJHHUTEIbHas MOTPeHOCTb M3MEPEHH, Bbi3-
BaHHasi H3MEHEHHEM HanpsXXeHUs MUTaHuA B AHana3oHe +10 %, He
BOAXHA npespiwath 0,2 OT 3HaYeHHA OCHOBHO# NMOrpeLIHOCTH.

14.10.2.3 MuHuManbHble TPeGOBAaHUA K METOOHYECKOMY obec-
MEeYEHMUIO 3aKIIOYAIOTC B HAIMYUU WHTEPNPETAUMOHHBIX 3aBUCH-
MocTelt, NO3BOAIOIMUX onpeneanTb: YOC MiactoB orpaHUuYeHHOM
TOJNWMHBI C YYETOM BAMAHUA CKUH-3(dexTa, AMaMeTpa CKBaXH-
Hbl, YACJbHOIO COMPOTHBAEHHA NMPOMBIBOYHOMN XWIAKOCTH U BMe-
LIAIOLMX MOPOA NMPH OTCYTCTBUU NMPOHMKHOBEHHS; MapaMeTphl (au-
aMeTp M yaeNbHOEe 3NEKTPHYECKOE CONPOTHBIIEHHE) 30HbI MPOHHUK-
HOBEHHA U OKaWMIAIOWLICH 30HLI B MJIACTaX HEOrPAHUUEHHOM TOJN-
LLHMHDIL.

14.10.3 INepBUYHYIO H NepHOAUYECKHE KAUTHOPOBKH BBLIMOMHAIOT
COrylacHoO o6wMM TpeGoBaHUAM pa3snena 6.

IMoneBas xanuGpoBKa BLIMONHAETCA, €CJAH NPH HCCIEHOBAHUAX
KCTIONb3yeTCst Ha3eMHasl NaHeb ynpapiaeHua. JJonoMHuTeNbHbIE IS
MeToAa TpeGOBaHMsA 3aKNIOMAIOTCS B CICAYIOLIEM:

14.10.3.1 TMepuoanyeckne KanMOPOBKH BBHIMOHAIOT C MOMOLUbIO
06pa3LioBOro HMMTaTOPa (TECT-KOJbLA) B COOTBETCTBUM C IKCIUTya-
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TaUMOHHON JOKYMEHTauMell Ha CKBAXMHHbI NpUOOp M Ha3eMHYIO
naHenb YNpaBIeHHUA.

14.10.3.2 3Ha4yeHHs CTaHOAPT- M HYAb-CHTHANOB IO M MOCNE UC-
C/IEIOBAHUS CKBAXMHBI YCTAaHABIMBAIOT C MOMOLLbIO Ha3eMHOI Na-
Henu ynpaeneHusa. Ecniu paboTy BeayT ¢ mporpaMMHO-YNpapasieMoi
KapoTaxHoii JaGoparopueit 6€3 NpUMEHEHHs NMaHENN YNpaBieHUs,
TO UCMOJB3YIOT 3HAYEHHS CTAHAAPT- U HYJIb-CUTHAIOB, 3aMMCaHHble
NpyU noceaHei NepuoaANYECKOoil Kannbposke.

14.10.4 UccnenoBaHus CKBaXXHH BbiMOAHAIOT COTJIaCHO TpeGoBa-
HuaM 1. 14.1.7 B HayanbHBIi nepuoa reopu3nyeckux pabor, YToGbl
KCKMOYHUTD BIHsAHHE 3¢ ¢eKTOB, CBA3aHHBIX ¢ 00pa3oBaHueM ray6o-
KHX 30H MPOHHKHOBEHHS.

14.10.4.1 CxopocTb KapoTaxa He Gonee 1800 M/u.

14.10.5 OCHOBHbIE TOJOXEHUSS KOHTPOJS KA4EeCTBA NEPBHYHbIX
marepuanoB BUKH3 pernamentupyiorcs n. 6.6.3. JlonoiHuTeNbHbIE
KPUTEPHH 3aKTIOYAIOTCA B CIICAYIOUIEM:

14.10.5.1 Tpu Mcnonb3oBaHMM Ha3eMHON NMaHENH YNpaBieHUs
PacxoxaeHHsl 3Ha4YeHHI Hyb- ¥ CTAHAAaPT-CUTHAJIOB B HaYaje M KOHLE
HCCNEAOBAHHI M NPH TMOCAENHEH NMEPHOINYECKOH KaTuGpoOBKe He
JOJKHBI NpeBbiwaTh +5 % OT 3HayeHMli CTaHAAPT-CHIHaNA.

14.10.5.2 PacxoxaeHns Mexay OCHOBHbIM ¥ MOBTOPHBIM H3Mepe-
HMAMM He JOMKHBI npesblwiath £10 % B UHTepBaNax ¢ HOMHHab-
HBIM IHAMETPOM CKBAXKHHHI.

14.10.5.3 KonnyectBo cGoeB uncpoBOil perucTpalMi B MHTEp-
BaJie UCCIelOBaHMit NOIXHO GbITL He 6onee aByx Ha 100 Touek 3a-
MUCH JAHHBIX.

14.10.6 Ha TBEpabIX KONMUAX pe3yAbTaThl H3MEPEHUIT NPEACTABASIOT
B lorapupMmuyeckom Macwutate B Tpeke T3 crannapra API (puc. 1).

14.11 DeXTPOMATHHTHDIH KAPOTAXK N0 3aTYXAHHIO

14.11.1 DnekTpoMarHUTHbiM KapoTaxX mo 3aryxaHuio (OMK3)
OCHOBaH Ha H3MEPEHMH 3aTyXaHUs BbICOKOYACTOTHOTO JEKTpOMar-
HHTHOTO NOJIA, BO30YXAaEMOro reHepaTOPHbIMHM KaTylKaMH.

OMK3 npHuMeHSIOT AnA onpeleieHHus eKTPHYECKOH NpoBOAH-
MOCTH MoOpoJl, ¢ KOTOPOil CBA3aHO 3aTyXaHHE 3/IEKTPOMarHMTHOTO
nons. Ero AaHHbIE HCONB3YIOT:

- ANS omnpeneneHUs YAENbHON 3MIEKTPHYECKOH NPOBOAMMOCTH
(yaeNbHOTO SMEKTPUYECKOTrO CONPOTHRIECHHUS) YacTH IIACTa, He3ar-
POHYTO# IIyGOKHM MPOHUKHOBEHHUEM;
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- 1N BbLIENEHHS KOMJIEKTOPOB B ciyyae ray6okux (amametp 60-
aee 0,8 M) 30H NPOHHKHOBEHUS;

- B Komrutekce ¢ JaHHbiMu MK — nns BbiaeneHMs HU3KOOMHbIX
OKaiMAAIOWIMX 30H B He(pTEeHACHIILEHHbIX MJIACTaXx.

14.11.1.1 BnaronpusartHble ycnoBus npumeHeHnss DIMK3 cywuiectsy-
10T B CKBaXXWHaX, 3aMOIHEHHbIX MPECHON WK caabo MMHepaan3o-
BaHHOM TNPOMBIBOYHOI XWAKOCTHIO, YAENbHOE 3MEKTPHYECKOE CO-
MPOTHBIEHHE KOTOPOIi npeBblluaet 0,2 OM'M.

14.11.2 CranpaprtHas texnosorus DMK3 npeaycmarpusaer npo-
BedCHHE M3MEpEHMUIi, MO KpaitHel Mepe, ABYMs pa3sHOMIYOHHHbLIMU
3oHAaMu Ha vactortax 400 xI'u (6osbiroit 30HA aavHo#M 5,8 M) U
2500 kxT'u (30HA cpenHeit TNYGMHHOCTH UTMHOM 2,3 M), TOYKHM 3aMn-
CH KOTOPbIX COBMELLEHbI.

14.11.2.1 Tpe6oBaHHA K CKBaXHHHOMY NPUGOpY M Ha3eMHOI Na-
HE/U OMpeaesIoT:

- HOpMHUPYEMOH METPONAOTHYECKOH XapaKTePpUCTHKOW SIBAAETCH
KaXxyleecs yAeabHOE 3/IEKTPUUECKOE COMPOTUBIEHHE (KaXyWascs
yneabHast NMPOBOAMMOCTb), CBA3aHHOE C M3MEpSeMbIM 3aTyXaHHeM
3/IEKTPOMarHUTHOTrO Mo,

- IHanas’oH OMpeAe/IeHHs KaXyLWerocs yAeabHOrO CONpoOTHBIE-
Hus — 0,5-200 Om-Mm;

- npeaen JOMycKaeMo#H OCHOBHOI MOrPeLLHOCTH ONpeAeNeHHH —
*[5+0,05(p/p,—1)] %, rae p — paccUUTaHHOE COMPOTHB/EHHUE, p, —
HUXHee 3HayeHHe onpenensiemoro YOC 11 AaHHOrO AMana3oHa u3-
MepeHHs 3aTYXaHHUS EKTPOMarHHTHOTO Mo,

- Aonyckaemas NMOrpelIHOCTb, Bbi3BaHHasi W3MEHEHHEM Temme-
patypbl Ha Kaxiabie 10 °C OTHOCHUTENBHO CTAHAAPTHOTO 3HAYEHMS,
pasHoro 20 °C, pasHa +(2+3p/p,) %, rae p, — BepxXHee 3HayeHue
onpeaeneHus YOC ia JaHHOTO AMAmNa30Ha H3MEPEHMS 3aTyXaHHs.

14.11.2.2 MunumaibHble TpeGOBaHUA K METOAHYECKOMY obecne-
YEeHHUIO 3aKTI0YAIOTCA B HAUIMYUH WHTEPNpPETaLMOHHbIX 3aBUCUMOC-
Teil, MO3BOAAIOUIMX ONpeaensaTs no aaHHsiM IMK3 u nceBno6oko-
BoOro kaportaxa YOC njiacToB 1 HUIMYHE 30HbI NPOHUKHOBEHMS.

14.11.3 TlepBHyHYy10, MEPUHOAHYECKUE U MONEBbIE KalUGPOBKU
MPOBOJAT COINacHO o6WHM TpeGoBaHHAM pa3aena 6.

14.11.3.1 lNMeproanyeckne KaNMGPOBKH BbITOAHAIOT MOCPEACTBOM
fIOBEPOYHOTO CTO/MA NPH PaCMONOXEHUN BCTIOMOraTeibHOM reHepa-
TOPHOM KaTYLIKH B TOYKAX C U3BECTHBIMHU 3HaYEHHAMM PETUCTPUPY-
€MOro mapaMeTpa.
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14.11.3.2 TloneByio KaIMGPOBKY OCYMIECTBASAIOT [0 ABYM CTaH-
OapT-CUTHA/IaM, KOTOPbi€ COOTBETCTBYIOT 3HAYEHMAM YACbHbIX /€K~
TPHYECKHUX COMPOTHBIICHHI nopoa, paBHbiX 1 ¥ 200 Om-M.

14.11.4 UccnenoBaHMs B CKBaXMHAX BbIMOJAHAIOT COrACHO Tpe-
6oBaHuaM . 14.1.7. CkopocTb Kapotaxa — He Gonee 1500 M/y.

14.11.5 OCHOBHbIe MOMOXEHHA KOHTPOJA Ka4yeCTBA H3MEpeHMi
per1aMeHTHpYIoTCA pa3aenom 6.

14.11.6 Ha TBEpabIX KONMUSAX pe3yNbTaThl M3MEPEHHI NPEACTABIAIOT
B norapudmuyeckom macwutaGe B Tpeke T2 cranaapra API (puc. 1).

14.12 JInaneKTpHyecKuii KapoTax

14.12.1 Ouanextpudeckuit Kapotax (JIK) ocHoBaH Ha u3Mepe-
HUM aMIVIMTYAHbIX /WK ¢$a30BbIX XapaKTePUCTUK BBICOKOYACTOT-
HOTO MarHUTHOroO noJjs, Bo36yXIaeMOro reHepaTOpPHOI KaTyLUKO¥
30HIA B YaCTOTHOM JMana3oHe Bbillie MEPBbIX AECATKOB Merarepu.

I naneKTpUYeCKUii KapoTaX BBIMOJHAIOT C LEAbI0 H3MEPEeHHS
OTHOCHUTE/NbHOM AUINEKTPHYECKON MPOHULIAEMOCTH MOPOA M OLIEH-
KK Mo €€ 3Ha4YeHHAM XapaKTepa HaCbILEHHOCTH [UIaCTOB NpPH HU3-
Koii MHHEpaNN3aLMM NJTACTOBBIX BOA, Koraa anddeperHunaims npo-
JAYKTHBHbIX M BOJOHOCHBIX IU1acToB no YAC He3HauuTenbHa. K Berno-
MorarteJibHbIM 3a1a4aM OTHOCAT onpeaeneHue 3bgekTHBHbIX HedTe-
ra3oHaChILEHHBIX TOMUHMH H MOJIOXEHHI KOHTAKTOB YIJIEBOAOPOAOB
C BOJIOM, OLEHKY 00BEMHOM BraxHocTH W=k k, xonnexTopos, ecau
JAWaMETp NPOHUKHOBeHHUA He npesbitaer 0,6-0,8 M.

14.12.1.1 BnaronpuaTHblie ycnosus npuMeneHns JK cyuiectaylor
B CKBaXMHaX, 3aMOMHEHHbIX MPECHOH MPOMBIBOYHON XHIKOCTbIO M
XHAKOCTBIO Ha HedTaHOI ocHoBe. OntumanbHoit g K sBasercs
06NacTb BbIMONHEHHA COOTHOLIEHHA wep 20,2, rae ® — Kpyrobas
4acToTa Bo30yXXIaeMOoro 3/eKTPOMArHUTHOTO MO (XapaKTepUCTHKA
CKBAXHHHOrO nMpubopa), €, p — OTHOCHTE/NbHAsA AUINEKTPHYECKas
npoHHuaemocTb H YOC nopoa (xapaKTePUCTHKH pa3pes3a) COOTBET-
cTBeHHO. DheKTUBHOCTb METOAIA BO3PACTAET B pa3pe3ax ¢ BhICOKHU-
mu YIC nnactos (p, >6 OM'M) U HeryGOKMMH 30HaMH NPOHHKHO-
BEHMS MPECHOI MPOMBIBOYHOM XuakocTH (p.>0,5 OMm'M).

14.12.1.2 OrpaHu4eHHA NPUMEHEHHUS METOMA CBA3aHMI C BAMAHH-
eM haKkTopaB, OCMOXHAIOWMX ONpeAesieHHe AUINEKTPHUYECKOll Npo-
HMLIAEMOCTH: MHHEpPANU30BaHHaA MPOMBIBOMHAA XHAKOCTh; A06aB-
KH YTAXeJIHTeNeit Ha OCHOBE N'eMaTHTa, MarHETUTA M APYrHX BEWECTB
C BBICOKUMH MarHMTHLIMH CBOKCTBaMM; KaBEpHO3HOCTb CTBOJIA CKBa-
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XHHBI; HU3KHe YOC niacToB B paspe3e, 0COGEHHO B COYETAHUH C
HHU3KMMH 3HaYCHHAMHU IM3NEKTPHYECKOH NMPOHULIAEMOCTH (KOHKpET-
Hble 3HAYEHUA YCTaHABIMBAIOT AJIA paiioHa paboT); rny6okoe (Gonee
3-4 anameTpoB CKBaXWH) NMPOHMKHOBEHWE B MIACThl, 0COGEHHO
MOBbILLIAIOLLIEE.

14.12.2 INMpu6op K comepXuT TPEX3NEMEHTHbIE U3MEPHUTENbHLIE
30HABI, COCTOSILUE W3 ABYX COJMXEHHBIX TeHEPaTOPHLIX W ONHOM
MPUEMHOM KaTylleK WIH, Ha060poT, U3 TeHepaTOPHOI U ABYX COaM-
XEHHbIX MPUEMHBIX KATylEeK, KOTOPLIMH M3MEPSAIOT Pa3HOCTb (a3
A@ (MM cosAQ, sinA@/2) HaNPSDKEHHOCTH MarHUTHOTO NOJS, aMn-
nntyabl (Hz, v Hy,) HanpsAXXEHHOCTH MarHUTHOTO MOAA W BE/IHYH-
Hbl, MPOU3BOAHLIE OT aMITMTYA, — Pa3HOCTb WJIK OTHOLIEHUE aMni-
auTya. JinnHa 30HOa — pacCTOsIHME MeXIy reHepaTopHOii U MpHEM-
HOM KaTylukaMM; U3MepHTeabHas 6a3a 30HIa — PacCTOSHUE MEXAy
NapHbIMU FeHEPaTOPHbIMU WK NPUEMHDBIMU KaTywiKamu. Touky 3a-
MHCH NPH PErUCTPaLMH PasHOCTH (a3 WM HAMPAXKEHHOCTH MarHUT-
HOTO MOAS OTHOCAT K cepellHe 6a3bl.

PekomeHayeTcs ucnonb3oBanue NPUGOPOB, MO3BOAAIOLUMX: Of-
peAenaTb OTHOCHTENbHBIE (a30BLIe (AP, COSAQ, SINAQ/2) U OTHOCH-
Te/NbHBIE aMIUIMTYAHbIE XapaKTepuCTHKU Hy,/H,,, 4To obecneunsa-
€T aBTOHOMHOCTb 00paGoTKH M ocnaGneHue BAMAHHA rEOJIOTO-TexX-
HHYECKHX YCJIOBHiI M3MepeHHil (CKBAXHWHBI, BMELIAIOWMX Mopoa);
peanu3oBaThb He MEHee ABYX AJIHH 30HAOB MK ABYX 4aCTOT Lig oGec-
MeYeHNs paHTbHBIX MCCaeaoBaHMI. JIHana3oH NpuMeHseMbIX Yac-
ToT — 15-60 MT'lL.

Bua uccrenoBaHiit He BbilLEN U3 CTAAMN ONbITHO-METOAMYECKO-
TO NpPUMEHEeHHs!, MO3TOMY 3aJayd KOMIUIEKCHMPOBaHMS npubopa c
apyrumu Moaynsimu TUC He akTyanbHbl.

14.12.3 IlepBuyHYl0, NepuoaANYecKue W noseBbie KasubGpoBKu
NPOBOIAT COINAcHO o6LMM TpeGoBaHMAM pasaena 6. lonosHuTeb-
Hble TpeGOBaHHS 3aK/IIOYAIOTCA B CEAYIOLEM:

14.12.3.1 TepBuyHyIO ¥ NepHOANYECKHE KATHOPOBKU BbLITTONHS -
10T B 3aMOIHEHHOH BOXOI EMKOCTH pa3MepoM He MeHee 4x4x4 M i
NoJIyYeHU 3aBUCHMOCTel pa3HOCTH (ha3 AQ U OTHOWEHHUA aMIINTY]
Hy,/H;, npyn ynaneuun OT rpaHMubi «ofa-Bo3ayx». IMonyuenHble
3aBUCUMOCTH CPABHUBAIOT C PACCYMTAHHBIMM TEOPETHYECKUMH.

14.12.3.2 IMoneBbie KaMUOPOBKH BLIMOMHAIOT B BO3AyXe C NMOMO-
1bIO MOPTATHBHOIO HMUTATOPA CPEAbl MPH PACNONOKEHUMU CKBAXHH-
Horo npubopa He MeHee 4eM B 1,7 M OT 3eMH, M He Oamxe 2 M oT
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MeTaUTNYeCKuX npeametoB. MuTUpyeMble 3HadeHua Ag W Hy /H,
yKa3aHbl B TaCNOpTE TECTa.

14.12.3.3 Iepea HayaJIOM W O OKOHYaHHUH MCCNICAOBAHHIA B CKBa-
XHHaX NPOMNUCHIBAIOT 3HAYE€HHUA HYJIb- H CTAaHAAPT-CHIHANOB, Noaa-
BaeMbIX U3 CKBaXHHHOTO MPHGOpa WK BCTPOEHHOTO Ha3eMHOTO re-
HepaTopa CHTHAJIOB.

14.12.4 UccnenoBaHus B CKBaXXMHaX MPOBOAAT COriacHO Tpe6oBa-
HuaAM n. 14.1.7 nocne BuinosHeHua apyrux BugoB 3K n OMK. Ux
BBIMOHSAIOT TaKXKe B CKBXXHHAX «CTaporo (poHaa», 06CaKEHHBIX He-
MeTalnveckoi o6caiHOi KONOHHON.

14.12.4.1 CxopocTb KapoTaxa — He Gonee 1200 m/4.

14.12.5 OcHOBHble MOMOXEHHA KOHTPOJA KayecTBa H3MEpEeHHit
pernaMeHTHpyloTcs pasfenioM 6. JlononHKuTeNbHble TpeGOBaHUA 1S
JaHHOTO BUIA UCCNEN0BaHUIi ClieAyIOILHE:

14.12.5.1 3HayeHHUs cTaHOAPT-CHUTHAJIOB, 3aPETUCTPHPOBaHHbBIE 10
Hayala ¥ N0 OKOHYaHUM HCCNENOBaHMi, He AOMKHbI Pa3IvUyaThCA
Gonee uem Ha 10 %.

14.12.5.2 3HayeHHs1 ANINEKTPHYECKONH NPOHMLIAEMOCTH €, paccyu-
TaHHbie 111 HENPOHMLIAEMBIX TUIACTOB AHTMAPHUTOB, KAMEHHOMH COMH,
KapOoHaTHBIX nmopod Gonbiol TOMWIHHLL, AO/DKHBI COOTBETCTBOBATh
HX TaGAMYHBIM 3HAYEHHAM C MOTPELIHOCTHIO He Gonee +1 oTH.ex. €.

14.12.5.3 HnrepBanbl pa3spe3a, XapaKTepU3YIOLIHECH YAENAbHbIM
CONpOTHBAEHHEM nopoa MeHee 5 OM*M, He 06pabaTbiBalOTCS.

14.12.6 Ha TBEpAbIX KOMKSAX NPEACTARNAIOT H3MEPEHHbIE 3HAYEHUS
OTHOCHTENIbHbIX (Da30BbiIX U AMIVIMTYAHBIX XapaKTEPUCTHK, a TaKxke
pacuérHyio KpuByio €. PopMa NpencTaBIeHUs HE perJiaMeHTUPYETCS.

15 PATMOAKTHBHBIA KAPOTAX

15.1 OcHoBHble NONOXKEHHA

15.1.1 PanuoaktuBHblit Kapotax (PK) — uccnenoBanusi, oCHO-
BaHHbIE Ha U3MEPEHMH MAPaMETPOB MOJIei HOHM3NPYIOLUX YaCTHLL
(HEHTPOHOB M raMMa-KBAHTOB) C LIE/IbIO ONpele/ieHnst AAepHO-GU-
3HYECKHX CBOMCTB M 31EMEHTHOrO COCTaBa MOPHbIX MOPOJ.

15.1.2 PagnoaxkTnBHbIN KapoTaX HedTAHbIX M ra3’oBblX CKBAXWH
BKJIIOYAET C/leAylolMe OCHOBHbIE MPYMNbl U3MEPEHHII: raMMa-Kapo-
tax — 'K, ramma-ramma-kapotax — I'TK, HeATpOHHbI KapoTax —
HK, HeitTpoHHbIit akTMBaUMOHHBIN Kapotax. Kaxnas rpynna non-
pasgensieTcsi Ha HeCcKONbKO Moandukauui, pa3T4atoLnecs THIOM
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H/WAK 3HEPreTHIECKHM CMICKTPOM PETHCTPHPYEMOTO M3/Iy4eHMUS, KOH-
CTpYKuMeii H3MEPUTENbHBIX 30HAOB, METOAHKAMH M3MEPEHHl H 06-
PabOTKH NEPBHYHBIX JAHHDIX.

15.1.3 Mpn6opamu PK HENocpeACTBEHHO M3MEPSAIOTCA CHTHAIBI
AeTexTopa(oB) HOHM3MUPYIOLLETO HITYYEHHA B BUIE CKOPOCTH CYETa —
YHCA2 KMAYNLCOB, PETHCTPHPYEMbIX B eIMHULYY BpeMeHH. B umnysib-
CHBIX B cnexTpoMeTpHyecKux Moaudukauusax PK peructpupyior cko-
POCTH CY€Ta BO BPEMEHHbBIX /WX 3HEPreTHYECKUX OKHAX.

Tlepexoa oT cKOpPOCTH CYéTa K reopH3UYeCKHUM XapaKTePUCTHKAM
NOPOR (FNOTHOCTb NOPOA, 3P EKTHBHLIA aTOMHLIH HOMEP 3AEMEH-
TOB, MaKpOCeueHHe 3aXBaTa HENTPOHOB M P.) H UX FEONOTHYECKUM
napaMeTpaM (MOPUCTOCTb, HAChILIEHHOCTb, BELECTBEHHbIH COCTaB
NOPOR) OCYWIECTRASIOT C MCMONb30OBAHUEM 3aBUCHMOCTEH MeXIy
ROKa3aHMAMH CKBRKHWHHBIX NPHGOPOB M YKa3aHHBIMM XapaKTEpHC-
THKaMM WIH NapaMeTPaMH, YCTAHOBJIEHHHIMM Ha MOZENAX MOpOZA,
nepeceyéHHbIX CKBAXHHO#M, MW METOAAMH MAaTeMaTHY€CKOTO MoJe-

15.1.4 HanGonee BaXXHBIMM 3KCIUIyaTALMOHHBIMH H METPOJIOTH-
9eCKHMM XapaKTepHcTHKaMHu npubopos PK sBisiioTcs:

- AWaNa3oHbl U3MEPEHHUS reoPH3HYECKHX XapaKTEPHCTHK;

- MpeAen NONYCKAaeMOi OCHOBHOM MOrpelIHOCTH U3MEPEHHI,

- ROMYCKaeMble MAKCUMaJibHble CKOPOCTH CYETa;

- HecTaGMABLHOCTb CKOPOCTH CY€Ta NpU HemnpepbiBHOW pabore
npnbopa;

- MaKCHMaJibHble 3HAaYEHHA TeMNepatypbl M AaBJEHHS B CKBa-
AMHE;

- MaKCHMaibHOE H MUHMMANbHOE 3HAYEHMA BHYTPEHHETO Aua-
METpa HecaeayeMbiX CKBaXHH (o6canHbix KonoHH, HKT);

- BEPTHKaNbHOE pa3pelieHHe METOAA H IYGMHHOCTb MCCiaeao-
sk,

3naueMns 3THX XapaKTEPHUCTHK W AOMYCKaeMble OTKJIOHEHMSI OT
HHX PSFAAMEHTHUPYIOTCS TPEGOBAHUAMH 3KCTUTYaTaLIMOHHOM JOKYMEH-
TalliR Ha KOHKpeTHbIe NPUOOPHI.

15.1.5 MuHuManbHble TpeGOBaHUA K MeToauyeckoMy obecneve-
HBEII0 00paboTKH AaHHLIX 3aK/TIOYAIOTCA B HAUIMYMH OCHOBHBIX HHTEp-
MPECTAUMOHHBIX 3aBUCHMOCTEH, YCTAHaB/IMBaIOLLIMX B3aUMOCBA3b MEXAY
H3MCPACMBIMH CKOPOCTSIMH CYETa M MCKOMBIMHM reoH3NYECKUMHU
XapaKTepHCTHKaMH WIH NeONIOrMYECKMMHM MapaMeTpaMH MOpOA ANd
CTAHAAPTHHIX YCJIOBUI M3MEPEHMIA, a TaKXKe HOMONHHUTENAbHBIX 3aBH-
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CHUMOCTE#!, MO3BOASIOLIMX YYECTb BAHSIHNHE Ha OCHOBHBIC 3aBHCHMOC-
TH r€OIOTO-TeXHUYECKUX YCNIOBMIT H3MEPEHHIA: AABNEHUSA H TeMne-
paTypbl B CKBaXHHE, €€ AMaMeTpa, CBOHCTB NMPOMBIBOYHOM XHAKO-
CTH M DJIMHHUCTON KOPKM, IHAMETPOB U TOJIUMH 06CanHOH KOAOHHG
H LIEMEHTHOTO KOJ/Iblia, BELIECTBEHHOIO COCTaBa MOPOA, MHHEPAAH-
3alMH NAacTOBbIX BOA, MAOTHOCTH (PNIOUAOB K T.1N.

CraHpapTHble ycaoBus ansa 6oabunHcTea BugoB PK 3akmoyawor-
cA B C/IEAYIOLIEM:

- MOpO/bI MPeACTaBAEHbI YUCThIM H3BECTHAKOM (MHHEpaiorHyec-
Kast ioTHocTb 2,71 r/cM3) ¢ rpaHyasipHoO#t (MeX3epHOBOI) HOpHC-
TOCTbIO;

- MOpbl NOPOIbl U CTBOJA CKBAXHHbI 3aMONHEHb! NPECHOH BOAOH,
MHHepaau3alusa Koropoi MeHbuue 0,2 r/in;

- AMaMeTp CKBaXHHb! paBeH 200 MM, KaBepHbl H INTMHHCTAA KOP-
Ka OTCYTCTBYIOT;

- nNpubOp NPHXAT K CTEHKE CKBaXHHBI;

- TeMmnepaTrypa oKpyxaiowwei cpeabl 20 °C, napneHue armochep-
Hoe.

15.1.6 B 3aBHCHMOCTH OT pelIaeMOii 3a1a4H BHUAEASIOT O0wse
ZetanbHble uccnenoBanua merogaMu PK (cM. pasnen 7). Orauyus
MeXAy HHMH 3aK/II04aI0TCA B TPEOOBAHMAX MOJYYEHHA HEHCKAKEH-
HOit UHGOPMaLUKH AT TUIACTOB ¢ MUHMMABHOM TONUMHOM (f,, ),
napaMeTpbl KOTOPBIX MOMIEXAT KOJMYECTBEHHON OlleHKe, H 3aAaH-
HOW CTaTUCTUYECKON (CayvaiHOl) G, MOTrPELIHOCTH, NPUBEACHHOM
K IUIACTY TOMUMHO! h=1 M, 3HaYEHHEe KOTOPOIi ONpeAenaeTca Buipa-
JXCHHEM:

v
G = 100 m,%,

rae J — cpeaHss CKOpPOCTb CYéTa (HMN/MHH), V — CKOPOCTb NOABE-
Mma npubopa (M/4).

BuinonHeHue 3THX TpeGoBaHMit (TabGnnua 5) nocTHraerca B6I6GO-
POM MaKCHMMaIbHO IONYCTUMO#H CKOPOCTH Vv, KapoTaxa, Kotopas,
NPH OTCYTCTBUH KAKHX-JINGO APYrHX, CMEUMANbHbIX VI KOHKPETHO-
ro Tuna npn6opos TpeGOBaHMI, ONpeaeNIeTCsl BLIPAKEHHEM:

Vax = 6. lo-sotzzal(hmin - lz)’

rae [, — a¢dpeKkTHBHAA ANHHA 30HA, M.
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Ta6nuua 5 — TpeGoBaHKs K MHHHMAJIbHBIM TONWHHAM A
¥ 3HAYECHHAM CJTy4aitHBIX NOTPELIHOCTEH G,
ZNg o6LIMX U JeTaNbHbIX H3MepeHHit PK

Bua uccnenosanmit B M O %
OGuuue 3+5 4+7
JetanbHble 1,5+2,0 345

ITpn ncnonb3oBaHMKM HECKONLKHUX KaHANOB PEerMCTPaLMM BbiOM-
PaeTcs 3HAYEHHE V.., MUHUMAILHOE /11 OJHONO W3 KaHA/IOB.

YMeHblIeHHE C/y4aiiHOM MOrpelHOCTH G, AOCTHIaeTCsi CHHXe-
HHEM CKOPOCTH KapoTaxa. B ciiyyae ecan noabEMHMK He obecnieyn-
BaeT HeoGXoaMMYyI0 (HM3KYIO) CKOPOCTb KapoTaxa, H3MEpPeHHs Bbl-
MOJHAIOT 32 HECKOJIbKO CMYCKOMOABEMHBLIX onepauuit. Ux Konuue-
CTBO onpenensieTcs AefieHUEM MHHHMAIbHO BO3MOXHO#H CKOPOCTH
KapoTaxa, KOTopylo obecrneynBaeT NOALEMHHK, Ha TpeGyeMylo cKo-
pOCTb H3MEPEHHUIA.

15.1.7 TloBblieHHE AETAILHOCTH MCCNENOBaHUIN HOCTHUTaeTCA
yMeHbLUEHUHEM LIara AMCKPeTH3aLMK Mo ryOuHe npu OfHOBPEMEH-
HOM CHHXEeHHWH cxopocTi kapotaxa. [llar auckperusauuu no riy6mu-
He BbIGMpaioT u3 psga 0,2; 0,1; 0,05 m.

15.1.8 INpoueaypsl KanMGpOBKM CKBaXKMHHBIX MPUOOPOB, NpoBe-
JOEHUA U3MEPEHMIT, KOHTPO/S KayeCTBA MEPBHYHBIX AaHHbIX, pelaK-
TMPOBAHHA Y MepBHYHON 06paGOTKM AAHHBIX, BbiAaYM TBEPAbIX KO-
nuit peraMeHTHpyloTcs TpeGoBaHMAMHU pasaena 6.

15.1.9 KanuGpoBKy, TexHn4yeckoe 06cyXHBaHue, HCCIeA0BaHHsA
CKBaXWH Mpn6opaMM pasMoaKTHBHOTO KapoTaxa NMpOBOAAT, CTPOro
cobmopas TpeGoBanua aokymentoB: CIT 2.6.1.758-99 «Hopmbi pa-
nvaunoHHoit 6ezonacHoct HPB-99». M.: Mun3sapas Poccun, 1999,
CIT 2.6.1.799-99 «OcHoBHBIE CaHWTapHble MNpaBuna obecrneyeHn
panvauuonHoit 6esonacHocti OCITOPB-99», M.: Muu3apas Poc-
cuu, 2000; oTpacneBblX HOPMATUBHO-TEXHUYECKUX M PYKOBOAALLUMX
IOKYMEHTOB MO 06ecreyeHHI0 panuauMoOHHOM Ge30MacHOCTH.

15.1.10 Bce paGoThl ¢ MCTOYHHKAMH HOHMU3HPYIOIWHX U3NYYEHHI
M PafMOaKTHBHBIMH BELIECTBAMH MPOBOAMT MEpPCOHAI, 0OyueHHbIl
M JONYLWEHHBIH K COOTBETCTBYIOLMM BHAaM paGoT B COOTBETCTBUM C
TpeGoBaHusAMHU, HopMamu u npasunamu HPB-99 u OCITOPB-99.
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15.1.11 PaGoTbl Ha METPONIOrHYECKHUX CTEHAAX MO NOBepKe CKBa-
XHHHBIX MPHOOPOB, B KOTOPbIX YCTAHOBJIEHbI UCTOYHHKH PAZlMOAK-
TUBHOIO H3NY4YEHHs, BLINOMHAIOT B CHELMAILHO BbIACNEHHBIX NOMeE-
LWEHUAX (NIOLIAAKAX), MCKITIOYAIOLMX AOCTYN JIULL, HE JOMYLIEHHBIX
K paboTe ¢ MOHU3HPYIOLUUMH H3NYYEHHUSIMH M HEMOCPEACTBEHHO He
3aHATbIX paboTaMK MO NoBepKe.

IMosepky ucrounnkos C.-137 Ha repMETHYHOCTb YTIAKOBKH aK-
THBHO# KOMIMOHEHTbI BLIMOMHAIOT, pacnoarasi OAMH pa3 30HIOBYIO
yactb npu6opa I'TK-IT koMTMMaUMOHHBIMM OTBEPCTHAMM BHM3 Ha
CTaHAApPTHOM o6pa3ue NMAOTHOCTH, BBIMOJHEHHOM H3 ATIOMUHHSA,
BTOpPOH pa3 — pacnojiaras TOT Xe obpa3sen IUIOTHOCTH Ha 30HAOBO
4aCTH, NOBEPHYTOM KOJIHMAUMOHHBIMHU OTBEPCTHUAMH BBepx. Jomy-
CTHMas pa3HOCTb NMOKa3aHKi NMpPY YKa3aHHbIX NMOMOXEHUAX npubopa
He AO/DKHA npeBbiwath £3 %.

15.1.12 TpeanpuaTHa U OpraHM3aLMH, BHINMOAHAIOLHE PaGOTHI €
HCTOYHHKAMH HOHM3HMPYIOLLETo M pafHOaKTUBHOIO H3y4YeHUS, A0
XHbl ObITb OCHALUEHbl NMEPEHOCHbIMU MPHOOPAMHU A U3MEPEHUSA
MOLLIHOCTH J03bl raMMa- H HEHTPOHHOrO U3/yYEHHUS U paauoMeTpa-
MU anbda- 1 6eTa-Hu3NyYEHHUS ISl KOHTPOJIS 3arpA3HEeHHs KOXHbIX
TOKPOBOB J1I0€H, CPEACTB MHAWBMAYAJIbHOM 3allMThi, NOBEPXHOC-
Teil NPOMBICIOBOTO 0GOPYIOBaHHS U FPYHTA.

15.2 MnrerpanbHbiii FAMMa-KapoTaXx

15.2.1 UnrerpanbHblit ramma-kaporax (I'K) ocHoBaH Ha n3Me-
PEHUH €CTECTBEHHONO0 raMMa-u3ny4yeHus ropHoix nopoa. Usmepse-
Masi BeIHYHHA — CKOPOCTb CYETA B UMNYIbCAX B MUHYTY (MMIN/MUH).
OcHoBHast pacyéTHas BeTMYMHA — MOLHOCTb SKCIIO3MLIMOHHOM A03bl
B MHKpOpeHTreHax B yac (M3O/1, MxP/u).

F'aMMa-KapoTax MPUMEHSIIOT MUISl PelIeHHs 3afay: BblAENEHHUS B
pa3spe3ax CKBaXWH MECTOMONOXEHHs MONAE3HbIX MCKOMAeMbIX, OT-
JIMYAIOMIUXCA MOHKKEHHON WIH MOBHILIEHHON raMMa-aKTHBHOCTbIO;
JIMTONIOrMYECKOTO PacyeHEHHS M KOppEeNslUMH pa3pe3oB 0Caaoy-
HBIX MOPOA; BbUIEAEHHA KOJJIEKTOPOB; OLUEHKH MIMHHUCTOCTH MNO-
POA; MaCCOBbIX MOMCKOB PaiMOaKTUBHOTO Cbipbi. B 06caxeHHbIX
ckBaxuHax 'K npuMeHSIOT ans BbiABAEHUA PafHOreOXMMUUYECKHUX
aHOManuit, 06pa3yioUXCa B NMPOLIECCE BHITECHEHUS HEDTH BONOf.
C ucnonb3oanuem K peuiaiot TeXHONOTHYECKYIO 3ana4y — yBsi3-
Ky no ray6uHe aaHHbiX Bcex BuaoB FMUC B oTKpbiTOM M 0GCaxeH-
HOM CTBOJIE.
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I'aMMa-KapoTaXx BHIITOJHAIOT BO BCeX 6€3 HCKIIOYEeHHS Heobca-
XEHHBbIX U 06CaXXEHHbIX CKBOXXHHAX, 3aNMOJIHEHHbIX 11060/ Npombl-
BOYHOM XHAKOCTbIO WIH ra3oM.

15.2.2 UsmepurtenbHaa ycraHoBka I'K cocrout u3 aetekTopa(os)
raMMa-KBaHTOB W JIEKTPOHHOI1 cxeMbl. TOuKoOi 3anucu sABaseTCS
cepellMHa AETEKTOpa.

30HA (MO4Y/b) MPUMEHSIOT B Ka4eCTBE CAaMOCTOSITE/IbLHOTO TpH-
60opa MM BKIIOYAIOT B COCTaB KOMIUIEKCHBIX MPHGOPOB, peain3ylo-
wmx Heckonbko MetogoB FT'UC. Moayas I'K koMmiekcupyercs ¢ apy-
MMM MoaysiMU 6e3 orpaHHuYeHMIA.

15.2.2.1 Tpe6oBanus K uameputenbHoit ycraHoske I'K:

- HOPMMpYEMBIMH METPOSIOrHYECKMMH XapaKTEPUCTUKAMH SB/A-
JOTCS MOL{HOCTb 3KCNMO3ULMOHHOI A03bl (MO/1) AU 3KBUBANEHT-
Hasi MaccoBas gons ypaHa (OMIY), koTtopble pacCUMTbIBAIOT MO H3-
MEpPEHHO CKOPOCTH CYETa UMNYAbCOB (cM. M. 15.1.3);

- Avana3oHbl onpeaeneHus MBI — 0-250 mkP/4, SMIY —
0-200 ppmU;

- Tpenesibl AOMYCKAEMbIX OCHOBHBIX OTHOCHTE/IbHbIX MOrPeLHOC-
Teit onpeaenenna MBJ1 — +15 %; SMAY — +(4,3+0,7(200/U,-1)] %,
rae U, — 3KBUBaNeHTHas MaccoBasi nons ypaHa, ppmU;

- AomyckaeMmasi JOMOAHUTENbHAA MOrPEeUrHOCTb OMpeae/eHus,
BbI3BaHHasl U3MEHEHHUEM HaMNpAXeHUs NUTaHus B avanasone 10 %,
He AOJIXHA npeBbiwarb 0,2 3HaueHHss OCROBHO# TIOTPELLIHOCTH;

- AomyckaeMmasi JOMOJMHHTE/NbHasA MOrPEeWHOCTb OnpeleneHus,
BbI3BaHHasi H3MEHEHHWEM TEMMEPATYPbl B CKBAXXHHE, HE HO/DKHA npe-
Bbiwath 0,1 3HaYeHHSA OCHOBHO# NorpewHOCTH Ha Kaxabie 10 °C ot1-
HOCHTEJIbHO CTAHAAPTHOTrO 3HaueHus, pasHoro 20 °C.

15.2.2.2 MuHuManbHble TpeOOBAaHHA K METOAMYECKOMY obecneye-
HHUIO 3aKJTIOYAIOTCA B HAIMYMM 3aBUCHMOCTEH: KanuGpPOBOYHbDIX, MO3-
BOJISIIOLUMX MEPERTH OT CKOPOCTH CY€Ta (B MMIT/MMH) K MOLIHOCTH
3KCMO3ULIHOHHOM 03B, BLIPAXECHHONH B MUKPOPEHTIEHaX B 4ac, MU
K 3KBHBAJICHTHOW MAaCCOBOH A0ONE ypaHa, BbIpaXXEHHOW B MpoOMuIUIe
ypaHa (ppmU ); nonpaBoYHbIX, YYHTHIBAIOWIKX BIMsiHME HA MOJ] u
OMILY reonoro-TexHHYECKHX YCOBUH U3MEPEHUS — AMAMETpPa CKBa-
XHMHBI, FIMHKCTON KOPKH, TUINA U CBOMCTB MPOMbIBOYHOM XMAKOCTH,
MAOTHOCTEH U TOMUMH O6CAAHON KOMOHHbI U LIEMEHTHOrO KaMHs.

15.2.3 TepBuuHylo, NEpHOAHYECKHE H MONEBble KanUOPOBKH, a
TaKXe UCC/IEROBAHUSA B CKBAXKHHAX BEAYT COMIACHO 00LIMM TpeGoBa-
HHUSAM pa3gena 6.
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15.2.3.1 OCHOBHbIM CpeACTBOM MEPBUYHOM U MEPUOAHYECKHUX KanG-
POBOK sAiBJIAETCA A03MMeTpHyecKas ycraHoBka YIT-TK, npeacrasadio-
aga coboit 3aKpenAéHHbIN Ha MOABHXHOM Te/IeXKe KOMIMMATOP, AU-
aMeTp LIWIMHAPKYECKOrO KaHana Kotoporo paeeH 90 MM. Jlns cosnaHus
TpeGyeMo#i MOLLHOCTH 3KCMO3ULIMOHHOM A03bl MPHUMEHSIOT HCTOYHHMK
raMMa-H3NydeHHa paauii-226 B nNaTHHO-HpUAKEBO# Karncye THna EP.

15.2.3.2 CkopocTb KapoTaXa OnpeaensieTcsl 3HaueHHeM JOoIycKae-
MOii OCHOBHO#H OTHOCHTE/IbHOI MOrpellHOCTH. [N n3MepsieMbix Be-
JIMUMH (CKOPOCTH CYETA) €€ 3HauYEHHE He JOMXKHO npeBblwath 16 %
g obwmx u £5 % mna petanbHbIX HecaenoBaHuil. PekoMenayemas
CKOPOCTb MCC/IeNOBaHMi He A0JIXHA npeBbituaTh 600 M/4Y B Teppu-
revHoM u 400 M/u B KapGOHAaTHOM pa3pe3ax.

IMpu ucnonbsosanun monynsi 'K B coctaBe KOMOMHUPOBaAHHbIX
cGOPOK CKOPOCTb KapoTaXa OTpeAesieTCs CKOPOCTbIO HCCIEA0BaHU I
apyrumu monyasimu TUC, ecnn ans HUX ycTaHOB/IEHB! 6oslee HU3KKE
CKOPOCTH NpPOBENCHHUsI HCCAEAOBAHMIA.

15.2.4 OcHOBHbIE MONOXEHUA KOHTPOJIA KayecTBa USMEPEHHI per-
JIAMEHTHPYIOTCA pa3nenom 6. JlonoaHHUTeIbHblE KPUTEPHH:

15.2.4.1 PacxoxaeHns MexXay OCHOBHbIM, MOBTOPHbIM M KOHT-
POAbLHBIM U3MEPEHUAMM MO MHTEPBAJIaM He MeHee 10 M He JO/KHbI
npeBbiwath +6 % Wi o6wmx K 5 % Wis AeTaNbHBIX MCCNEAOBAHMIA.

15.2.4.2 B niHTEpBae KOHTPOAbHbIX H3MEPEHUH TONUNHEI M KOH-
burypaunu onopHbIx NJIacToB JOMKHbBI COOTBETCTBOBATb YCTAHOBACH-
HbIM MO JIAHHBIM UCC/IENOBAHMI, BLINMOMHEHHBIX paHee.

15.2.5 Ha TBEpabiX KONMsX pe3yabTaTbl U3MEPEHMIA NMPEACTABASAIOT
B AnHeitHOM MaciuTabe B Tpeke T1 (puc.l).

15.3 CnexrpoMeTpHuecKhii raMMa-KapoTax

15.3.1 CnektpoMerpuyeckuii ramma-kapotax (CI'K) ocHoBaH Ha
H3MepeHHH CMEKTPabHOrO COCTaBa €CTECTBEHHOrO raMma-u3jyye-
HHA FOPHBIX MOPOA C UeNbIO ONpeaeNieHNs MacCOBOi KOHUEHTPaLUK
B MOPOJIaX ypaHa, Topus U Kanua. U3mepsieMble BeIMUHHBI — CKOPO-
CTH CY€Ta B IHEPTETUYECKUX OKHAX B HMI/MHH, PaCYETHbIE BEHUYK-
HBl — MaccoBbl€ COAEPXaHUsl B MOPOME ypaHa U TOpHUs, B MPOMHILIE
(ppm), KaaMa — B npoueHTax (%).

CrneKTpOMETPUYECKU I TaMMa-KapoTaX MPUMEHAIOT A/isl peLleHns
3a/ia4 JETANbHOM CTPaTUTrpadHyecKol KOppensiLlMK pa3pe3oB, Bblae-
JIEHHUS OTAENbHbIX TMTOTHMOB MOPOA B Pa3fIMYHbIX Paumsx, Koanye-
CTBEHHOM OLIEHKH IMIMHUCTOCTH TOPOJ, TUMA U COAEPXAHUS TMTHUHU-
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CTbIX MHHEPAJIOB U OPTAHOTEHHOTO YIJIepoAa, BblACNEHHS NpH Gaa-
FOMPUATHBIX YCIOBUAX BbICOKONMPOHHLIAEMbIX U TPELMHOBAThIX 30H U
0GBOAHEHHBIX MHTEPBAIOB.

BbINOMHAIOT B HEOOCAXKEHHBIX W 06CAXKEHHBIX CKBAXKHHAX, 3aMO-
HEHHbIX J11060i1 MPOMbIBOYHOI XHAKOCTBIO WK ra3oM.

15.3.2 U3ameputenbHasa yctaHoBka CI'K cocTont u3 cumHtHng-
LIMOHHOTO AETEKTOPA raMMa-U3Ny4YeHHUS U AEKTPOHHOM cxeMbl. Toy-
KO¥ 3aMUCH SIBASIETCS CepelnHa NeTeKTopa.

CKBaXHHHBIH NPHGOp, M3rOTOBACHHDI B BMAE MOAYAsA, KOMM-
JIEKCHPYIOT C APYTHMHU MOLY/IAMH Ge3 OrpaHHYEHUIA.

15.3.2.1 TpeGoBaHHS K U3MEPUTENbHOM YCTAHOBKE:

- HOPMMpYEMbIMH METPONIOTHYECKMMH XapaKTEePUCTUKAMMU SIBJIS-
I0TCAl 3KBHBAJICHTHbIE MACCOBbIE 10OH YpaHa, TOPUA H KaIUs, KOTO-
pbi€ PaCCUHTHIBAIOT MO H3MEPEHHOMY (B MMMY/IbCaX B MUHYTY) CIeK-
TPY €CTeCTBEHHOTO raMMa-HU3Jy4yeHHs!;

- RMAna3oHbl ONpene/ieHHs! 3KBUBAJIEHTHBIX MAacCOBBIX N0Je# ypaHa
u topus — 0- 200 ppm, kanusa — 0,1-20 %;

- npeaen AOMyCcKaeMoi OCHOBHOM OTHOCHTENIbHOM MOTPeIHOCTH
onpeleneHUsA 3KBHBaJeHTHOH MaccoBoit aonu U, ypaHa —
+[4,3+0,7(200/U,-1)] %;

- AonycKaeMasi AOMOMHUTE/IbHAsA MOTPEIMHOCTh ONMPEACNCHHA,
BbI3BaHHas H3MEHEHHEM TEMMEPATyphbl B CKBAXHHE, HE AOJIXKHA npe-
BbilaTh 0,1 3HaYeHUA OCHOBHOI NorpeLHOcTH Ha Kaxasie 10°C or-
HOCUTE/ILHO CTaHIAPTHOrO 3HauyeHus, pasHoro 20 °C;

- mpegesibl JOMYCKAaeMbIX OCHOBHbBIX MOTPEUIHOCTEH HU3MEPEHMi
KaHalOB ypaHa u TopMs He Gonee *(1,5-2,0) ppm u KaHana kanus
He Gonee 0,5 %.

15.3.2.2 MuuumanbHble TpeGOBaHUSA K MeTOAMYECKOMY obecneye-
HHIO 3aK/TI0YAIOTCS B HAIMYHUHK aINOPHTMOB M 3aBUCHMOCTEit: KanuG-
POBOYHBIX, MO3BOJAIOWIMX NEPeHTH OT CKOPOCTeit cyéra (B HMI/MHH)
K 9KBHUBAICHTHbIM MacCOBbIM AO/AM ypaHa, TOPMS M Kajus, Bbipa-
XKEHHbIX B MPOMMJUIE M TMPOLIEHTaX; NOMPABOYHbIX, YYNUTHIBAIOLIMX
BAUSHHE HAa PacY€THble BEJUYHHBI F€OIOTO-TEXHUUYECKMX YCIOBUM
HU3MEPEHUA — AWAMETPa CKBAXHHbI, TOMALUMHBI [IMHUCTOH KOPKH,
THMA U CBOHCTB NPOMbIBOYHOM XUAKOCTH, IUIOTHOCTE M TOJLUUH
006CcagHO KONOHHbI U LIEMEHTHOTO KaMHSI.

15.3.3 TepBnuHylo, MepMoaHYECKUE U MOJEBble KANIMOPOBKH, a
TAaKXKE MCCJEeI0BaHUA B CKBaXHHaX BeAyT COMJIACHO TpeOGOBaHMAM
pasaena 6 ¥ 3KCMIyaTaLMOHHOM JOKYMEHTaUMH Ha npubop.
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15.3.3.1 OCHOBHbBIM CpeACTBOM KaTMOPOBOK SIBASIIOTCA OOpa3iibi
3KBMBAJICHTHOM MAacCOBOi JO/IU ypaHa C H3BECTHLIMU CONEPXKAHMSA -
MM ypaHa, TOpUS M Kaiua ¥ TpM HMHTaTopa SMIY.

15.3.3.2 B npouecce uccnenoBaHnii peFHCTPHPYIOT TaKXe CyMMap-
HYIO CKOPOCTb CY€Ta M paccuuThiBaloT MOJI ecTeCTBEHHOro raMMa-
H3NY EHMUA.

15.3.3.3 CkopocTb KapoTaxa perniaMeHTHpYeTCss TEXHMYECKOi 10-
KYMeHTalUMeil Ha KOHKPETHYIO anmnaparypy, NpH 3TOM NOrpelHOCTb
onpeaesneHMss MacCOBBIX COIIEPXXaHUI ypaHa, TOPHS H KaiMs B niac-
Tax MHHUMANbHOI TOMUMHBI (TabnMua 5) He AO/MKHA NpPEBbILIATH
npefieNbl AOMyCKaeMbiX OCHOBHBIX OTHOCHUTE/NbHLIX MOFPELIHOCTE
H3MEPEHMIA.

15.3.4 OcHOBHbIE MONOXEHHA KOHTPOJIS Ka4yeCTBa H3MEpPEHUIt per-
NaMEHTUPYIOTCA pa3aeaoM 6. [JonoNHUTENbHBIE KPUTEPUH:

15.3.4.1 PacxoxmeHust MeXay OCHOBHBIM, NMOBTOPHBIM H KOHT-
PONBbHLIM U3MEPEHHSMH ANl WHTETPAIbHOIO KaHajla B WHTepBaje
He MeHee 10 M He JOMKHbB! npeBbiwaTh £6 % ansg obwmx M £5 %
Il AETa/IbHBIX HCCNEAOBaHMIA; 11 KAHAJIOB ypaHa, TOPHA U KalHs
PACXOXAEHHUA He AOMKHbI NMPEBbILIATD MPeAe/ibl OCHOBHBIX MOrpeLl-
HOCTeiA.

15.3.5 Ha TBEpapbix KONMMAX KPUBbIE MACCOBbIX COAEPXaHHI ypaHa,
TOPUA M KajlUsl NpeACTaBAAIOT B AMHEHHOM MacwTaGe B Tpeke T2,
uHTerpanbHylo kpuyio FK — B Tpeke T1 (puc. 1).

15.4 HejiTpounmii KapoTax
15.4.1 Heitrponnbiit kapotax (HK) ocHoBaH Ha 06/1yyeHHH CKBa-

XMHbI H NOPOA HENTPOHAMU OT CTALIMOHAPHOFO aMMYJIBHOTO UCTOY-
HMKA U H3MEPEHHM IUIOTHOCTEH MOTOKOB HAATEIUIOBbIX U TEIUIOBbIX
HEATPOHOB U (MAM) raMMa-KBaHTOB, OOpa3yloOLIMXCA B pe3yJibTaTe
ANEPHBIX peakUWil paccesHUs M 3axBaTa HeHTpoHoB. U3mepsemas
BEJIMYMHA — CKOPOCTDb CYETA B UMITYNbCAX B MUHYTY (MMII/MHMH); pac-
4€THan BeMYMHA — BOAOPOAOCOAECPXAHME MOPOA B CTAHAAPTHBIX
ycnoBusax (cM. n. 15.1.5) B npoueHTax.

B 3aBUCUMOCTH OT PErUCTPUPYEMOTO H3TYYEHHUS PAa3NHYAIOT: Hell-
TPOHHDII KapoTax no HaatennosbiM HeittpoHam — HHK-HT; Heit-
TPOHHbIi KapoTax no TemnosbiM HelitponaM — HHK-T; HeliTpoH-
Hblit ramma-kapotax — HI'K. TlepBbie aBa BHUIa UCCAEROBaHMI Bbi-
MOMHAIOT, KaK NPaBWIO, C NOMOLWIbIO KOMNEHCHPOBAHHBIX H3MEPH-
TeNbHBIX 30HIOB, COAEpPXALUMX ABa AeTekTopa HeitpoHos; HI'K —
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OIHO30HAOBBIMH NPHOOpaMH, COAEPXKALUMH MCTOYHUK HEATPOHOB
¥ OIMH AETEKTOP raMMa-M3TyuyeHMs.

He#lTpoHHbBIH KapoTaX NPUMEHSIOT B HEOGCAKEHHbIX H 06CaXeH-
HBIX CKBAXHHAX C LEJbIO JIMTOMIOTHYECKOTO PacyeHEHHs Pa3pe3os,
onpeaencHHUs EMKOCTHBIX MapaMeTpoB NOpoA (0GBEMOB MUHEPaIbHBIX
KOMITOHEHT CKe/IeTa M MOPOBOTO MPOCTPAHCTBA), BbUICACHHSA ra30XKHA-
KOCTHOTO U BOAOHE(DTAHONO KOHTAKTOB, omipeae/NeHNs K03 ULneH-
TOB ra30HaCbILIEHHOCTH B MPHCKBAXHHHOM 4YaCTH KOJUIEKTOpA.

15.4.2 O6nactamu 3pdpekTmsHoro npumeHeHus HK npu onpe-
ZleJIeHHH NMOPUCTOCTH H JINTONOTHYECKOM Pacu/ieHeHHH pa3pesa AB-
JSI0TCA:

- wa HHK-HT — nopoaul ¢ 106biM BOAOPOAOCOAEPXAaHHEM,
Mo6bIMH MMHEpaTU3aUMAMH MAacToBbiX Boa C,, M MPOMbIBOYHON
xuaxkoctu C, . (B TOM yucie ¢ mo6oit xoutpactHoctsio C,, u C,
B 30HE HCC/IEA0BAaHUA MeTOAa), PH HEBLICOKOM KaBEPHO3HOCTH CTBO-
J1a CKBOXHHb;

- ana HHK-T — nopoasi ¢ 11066iM BOAOPOAOCOAEPXKAHHEM, He-
Bbicokumu C,, u C,.. (MeHbwe 50-70 r/n NaCl) u cnaboit KoHTpa-
crHocThio C, u C, .5

- ana HI'K — nopoapi ¢ Hu3kuM (MeHble 8-12 %) Bonopono-
conepxanuem v nobuimu C,, u C,, , a TAKXE MOPObI CO CPERAHUM
(8-20 %) somoponoconepxanuem, ecau C,, n C,, He npesbila-
ot 100 r/n.

Ob6nactamun 3ddextmeHoro npumenenuss HK npu sbigenennun
ra30HOCHbIX IUJIACTOB, ra30)XMAKOCTHOIO KOHTaKTa, ONpeaeleHUH
K03 pHLIMEHTa ra30HACHILLECHHOCTH ABAAIOTCA:

- ana HHK-HT - nopoxnbi ¢ Jito6biM BOAOPOAOCOAEPKAHHEM NPH
JAnaMeTpe CKBaXHHbI, He npesbiliaiolieM 200 MM;

- ms HHK-T — nopoast ¢ Bonopoaocoaepxanuem 6onee 10 %
NPHU AMAMETPE CKBAXHHBI, He TipeBbllaoleM 250 MM;

- ana HTK — nopoasl ¢ BogoponocoaepxanueM meHee 20 %.

15.4.3 U3meputenbhbiit 30Ha HK coaepXHT aMnynbHbiit KCTOY-
HUK HEHTPOHOB M OAMH WM ABa (M Gonee) neTeKTopa HENTPOHOB
(HaATeNNOBBIX MK TEMJIOBBIX) WK FraMMa-u3ny4yeHus. Touka 3anu-
CH — CEpeAHHa PACCTOSTHUA MEXAY HCTOYHMKOM M AETEKTOPOM LISt
ONHO30HIOBbLIX MPUGOPOB M CepeMHA MeXIy ABYMS NeTeKTOPaMH
A1 KOMMEHCHPOBAHHbIX (ABYX30HAOBbIX) NMPUGOPOB.

Moayns HK koMmmiekcupyercsi ¢ ApyruMH MoaynsMu 6e3 orpa-
HHYCHUI.
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15.4.3.1 TpeGoBanusa K H3MepuTeAbHbIM 30HAaM HK:

- HOPMHMPYEMOIi METPOJOTHYECKOH XapaKTEPUCTHKOM CIYXHUT
BOAOHACHIWEHHAsA NMOPHCTOCTb POPHBIX MOPOA, KOTOPYIO PACCUMTbI-
BAIOT MO U3MEPEHHBIM CKOPOCTAM CYETa HMNYNBCOB;

- IMana3oH omnpeneNeHHS BOXOHACHILIEHHONW MOPUCTOCTH —
1-40 %;

- npefes AONYCKaeMOoi OCHOBHOM OTHOCHUTENbHOI NMOrpeLIHOCTH
onpeaencHuit 3a Bpema HaGopa 10000 umnynbcoB — He Gonee
1[4,2+2,3(40/k,-1)) %;

- npeaen AonyckaeMoi OCHOBHOH OTHOCHTE/IbHOM MOTPELIHOCTH
onpeaenecHUit ans pexxuma uccaenoBaHus (ckopoctb 400 M/4, ToMLLK-
Ha ruiacta 1 M) 3a Bpems 10 ¢ — He Gonee *[6,3+2,3(40/k,-1)] %;

- ZonycKaeMasi JOMOMHUTE/IbHAsA NMOTrPEeWHOCTb OrnpeaeneHus,
Bbi3BaHHas H3MEHEHHEM TEMITEPATYPHI B CKBaXHHE, He J0/DKHA npe-
Bbitath 0,1 3HaYeHHsT OCHOBHOM NMOrpeIHOCTH Ha Kaxabie 10 °C oT-
HOCHTE/IbHO CTaHNAPTHOIO 3HaueHMs1, pasHoro 20 °C;

- NOMONHMUTENbHAS MOTPEeLHOCTb OTNpeae/NeHHUs, BbI3BaHHAA M3-
MEHEHHEM HanpsaxXeHHs nuTaHus Ha £10 %, — He Gonee 0,2 3Haye-
HHUSl OCHOBHO# MOrPEHOCTH.

15.4.3.2 MuHumanbHbie TpeGOBaHUS K METOAHYECKOMY obGecneye-
HHMIO 3aK/I0YalOTCA B HAUIMYHMM 3aBUCHMOCTEN: KaIMOPOBOYHbIX, yCTa-
HaBAHBAIOLIMX CBA3b MEXIY MOPHCTOCTBIO H CKOPOCTAMM CYETA Kax-
JIOTO 30HAA B CTRHAAPTHBIX YCAOBUSAX H3MepeHHit (cMm. . 15.1.5); no-
MPABOYHBIX, YYMTHIBAIOWMX OTKIOHEHHE YCJIOBUW H3MepeHMil oT
CTaHAAPTHHIX M BIMAHHE POHA ECTECTBEHHOIO raMMa-H3NyYeHHs No-
poa (nocaeaHee — Tonbko mist HI'K).

15.4.4 TlepBuyHyI10, NEPHOAUYECKHE U TIONEBbie KAIHGPOBKH, a
TaKXKe UCCACAOBAHNA B CKBAXHHAX BEAYT COrIaCHO o6wwmM TpeGoBa-
HHUAM pa3sgena 6.

15.4.4.1 OcHOBHBIM 00pa3UOBLIM CPEACTBOM NMEPBUYHOM U NEPH-
oanyeckoit KanHGpoBoK aBnsieTca nosepouyHas ycraHoska YII-HK,
coaepxautas Tp¥ umutatopa nopucroro naacra (UITIT), n émxocts
C MpecHOi BomOi.

15.4.4.2 CkopocTb KapoTaxa per/laMeHTHPYETCS KCIUTyaTalMOH-
HOil AOKyMeHTauueli Ha KOHKpeTHbIi npuGop (anmaparypy), npu
3TOM 30HAbl, aTTECTOBAHHbIE KaK CPEACTBA M3MEPEHHs BOAOHACHI-
LWEHHOM MOPUCTOCTH MOPOA, NOMXHLI OGecneunBaTh omnpeae/ieHHe
nocneaHeil (B pacyére Ha TOMUMHY MiacTta | M) ¢ MOrpewHOCTbIO
He Gonee £(6,3+2,3(40/ k,—1)] %.
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PexoMenayemast CKOPOCTb KapoTaxa B TEPDMIEHHOM paspese —
10 250 M/u4, B xap6onaTHOM — 1o 450 M/4.

15.4.5 OcHOBHbIE MOMOXEHUS KOHTPOJIA Ka4eCTBa H3MEPEHHIi per-
JIAMEHTHPYIOTCS pa3ienoM 6. JlonoMHUTeEIbHbIE KPUTEPHH:

15.4.5.1 PacxoxaeHHsi MeXay OCHOBHBIM, IOBTODHbLIM M KOHT-
POABLHBIM W3MEPEHUAMH MUIsl PETUCTPUPYEMBIX NTapaMeTPOB B MHTEp-
Banax LIMHON He MeHee 10 M (IPM OTCYTCTBUM 3aMETHOTO Xeno60-
00pa30BaHMA CTBO/MA CKBAXMHbI) HE ZO/KHBI NpeBbliaTh 4 % win
o6wnx v £3 % ang AeTaTbHbIX HCCIIEA0BAHMIA.

15.4.5.2 [Ins KOMNEHCHPOBAHHBIX 30HAOB B MJIACTaX C U3BECTHBIM
JINTOTHUIIOM TIOPOA M TONIIMHOM 6onee 3-5 M 3HAYEHHUS MOPUCTOCTH,
PAcCYMTaHHbIE MO MOKA3aHUAM KOPOTKOIO H JUTMHHOTO 30HIOB M MO
OTHOLLUEHMIO 3TUX MOKa3aHH, JOMKHB! BOCTIDOM3BOAMTLCA C aGCco-
JIOTHOI# norpewHocTbio 1 %( eaMHMUAX NOPUCTOCTH).

15.4.6 Ha TBEpabiX KOMUAX KPHBYIO BOZOPOAOCONEPXKAHMA OTO-
6paxalot B iMHEHHOM MaclutaGe B Tpeke T2 (puc. 1).

15.5 Umnyabchbiiil HeliTpoHHbIA KapoTax

15.5.1 UmnynbcHblit HeittpoHHblit Kapotax (MHK) B uuTer-
paibHOM MOAHW(HKALMU OCHOBAH Ha OOAYYEHUH CKBaXHHbI U MO-
ponbl GLICTPBIMM HEHTPOHAMHU OT MMITYJILCHOTO MCTOYHHMKA M H3Me-
PeHUH pacnpeneneH!s: BO BpEMEHH MHTErpanbHOM MIOTHOCTH Ten-
JIOBbIX HEHTPOHOB WIM FaMMa-KBaHTOB, OGpa3yIOLIUXCA B pe3y/b-
TaTe sAepHbIX peakLHil paccesiHMA M 3axBaTa HeiiTpoHoB. B 3aBucu-
MOCTH OT PEerMCTPMPYEMOro H3Jiy4eHHs PaliMvyaloT: UMNYAbCHbI
HeMTPOH-HENTPOHHBIH KapoTax no tenaoBbiM HelTtpoHam (MHHK)
W UMINYAbCHBII HeTPpOHHBIN ramma-kKapotax (MHTK). Ina o6oux
BUAOB KapOTaXa U3MEpPAEMbIMHU BEJIMMHHAMHU SABJAAIOTCS CKOPOCTH
C4€Ta BO BPEMEHHbIX OKHaX, OCHOBHbIMU PacCYETHLIMH — MaKpoce-
YyeHHWe I, 3aXBaTa TEMJOBbIX HEHTPOHOB B €AMHMLIAX 3axBaTa (€.3.),
paBHbix 10-3 ¢cM!, U BomOHacHILIEHHAs MOPHCTOCTB MOPOA, B NPO-
LIEHTaXx.

HUMnyabCHblt HEHTPOHHDBIN KapoTaX NPUMEHSIOT B 0GCAXEHHbIX
CKBaOXHWHAX 1S JINTOIOrHYECKOTO pacy/ieHeHUs1 Pa3pe30B U BblAese-
HHUSA KOJIIEKTOPOB, BbiSIBIEHUS BOAO- U He(pTera30HaCBILIEHHBIX M1a-
CTOB, OMpeaeNeHHs NMOAOXEHHH BOAOHE(DTAHOTO KOHTAKTa Ha Mec-
TOPOXACHUAX HePTH ¢ MuHepan3oBaHHbIMU (6onee 20 r/n) nuac-
TOBbIMU BOAAMMH, OMNpeeieHUS Fra30KMAKOCTHBIX KOHTAKTOB, OLEH-
KM MOPHUCTOCTH MOPOA, KONHYECTBEHHON OLIEHKH Ha4yalbHOM, TeKy-
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e 1 OCTaTOYHOM HedTeHaChILEHHOCTH, KOHTPONSA 3a MPOLECCOM
WCNbITAHHA U OCBOEHHA CKBaXHH.

Hau6onee 3ddexTnBHbiii cnoco6 npumeHenus MHK — Boimon-
HEHME MOBTOPHBIX M3MEPEHHH BO BPEMEHM B MpOLIECCE U3MEHEHHUA
HaCbILEHHOCTH KOEKTOpoB. Takue H3MeHEHH MOTYT GbITb Bbi3Ba-
Hbl CTECTBEHHbIM pacOPMHUPOBAHHEM 30HBI MPOHUKHOBEHMS, 00-
BOIHEHHEM MJIaCTOB B XOAE€ MX BbIpaGOTKH, Lie/ieHanpaBieHHbIMH
TEXHONOTMYECKUMH OTIePALIMSAMH, BKIIOYAIOMIMMH B ce6sl 3aKayKy B
NOpoAbl PaCTBOPOB BEWECTB C AHOMAIbHLIMH HEATPOHHO-TIOTJIOIA-
IOLIUMH CBOCTBAMH.

15.5.2 U3mepurenbhblii 3oHa (MHK) conepxut usnyyarenn 6bic-
Tphix (14 M3B) HeiTPOHOB, ONWH WIH ABa AETEKTOPA TEMJIOBbIX HEM-
TPOHOB WIM raMMa-u3nyyeHus. Touka 3anmucu — cepeainHa paccTos -
HUS1 MEXAY M3NYyYaTe/ieM H AETEKTOPOM, Ui ABYX30HAOBBIX MpuGo-
POB — CepefiMHa PacCTOSAHUA MeXAy AeTEKTOPaMH.

Moayas UHK o6biyHO xoMmaekcupyloT ¢ moaynsimu I'K u JIM.

15.5.2.1 Tpe6oBaHus x uamepureabHbiM 3oHaaM UHK:

- HOPMHUPYEMbIMH METPONIOTMYECKMMM XapaKTEPHCTHKAMH SABAS-
I0TCSl MaKpOCEYEHHE 3aXBaTa TEMNOBbIX HEHTPOHOB () H KO3 du-
UMEHT BOJOHACHILEHHO# NMOPUCTOCTH (k,), KOTOPbIE PaCCUMTHIBAIOT
MO M3MEPEHHbIM CKOPOCTSAM CYETa UMITY/ILCOB;

- AMana3oHbl onpeneneHua Z, n k, — 7,4-22,2 e.3. u 1-40 % coor-
BETCTBEHHO;

- CpemHeKBaApaTUyeCKHe C/yyaiiHble MOrpelHOCTH ONpeaeicHHs
I, He Gonee +2,5 %, k, —ne Gonee +£2,0 % (abc.);

- CHUCTEMaTHYECKHE MOrPELIHOCTH onpeaeneHuit T, He Gonee
12,5 %, k, — ne Gonee £1,5 % (abe.);

- JONOJIHHTENbHbIE MOTPELIHOCTH OMNpeAeaeHN MaKpOCEYEeHMs
3axBaTa, Bbi3BaHHble U3MEHEHHEM HEHTPOHHOrO BbIXOAA M3jy4aTe-
JIfl, TEMNEpaTypbl OKPYXalolleit CpeAbl U HaRpPsKEHUs] TIMTaHUsA —
He 6onee 2 % Ana Kaxnoi H3MEHSIOIEACS BeTUYUHDI;

- IOMONIHUTENbHbIE MOTPEUIHOCTH ONpEAEEHHIT MOPUCTOCTHU NPU
H3MEHEHHSX Tex Xe BeJUYMH — He 6onee 1 % (abc.).

15.5.2.2 MuHuManbHble TpeGOBaHHUA K METOAHUYECKOMY M MpoO-
rpaMMHOMY O0€ECNEYEHHIO 3aKIIOYAIOTCA B HAJIMYUHU aNrOPUTMOB U
3aBMCUMOCTe: KaIMGPOBOYHBIX, YCTAHABAMBAIOWIMX CBA3b MeXIy
MaKpOCEeYeHHEM 3aXBaTa W MOPUCTOCTbIO, C ONHON CTOPOHBI, U CKO-
POCTbIO CYETa, C APYrOif; MONMPABOYHbLIX, YYUTHIBAIOLINX OTKIOHEHHE
yCOBUH H3MepEeHU# OT cTaHaapTHbIX (CM. m. 15.1.5); nporpaMmmHoe
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obecneuyeHHe SOKHO COMPOBOXAATh PETHCTPALMIO M 00paboTKY AaH-
HbIX [0 MONYYEHHS KOHEYHBIX XapaKTEPUCTHK — Z_ U k.

15.5.3 IMepBuYHYIO, MEPHOAUYECKHE H MOJiEBble KaNMGPOBKH
MPOBOIAT COMMACHO TPeGOBAHHAM 3IKCMAYATaLMOHHON JHOKYMEH-
TaLHH.

15.5.3.1 MNepuoanyeckne KanuGpoOBKH NMPOBOAAT Yepe3 Kaxable
3 Mecsiua 3KCIUIyaTaLlMK M TOcCJIe peMOHTa npubopa, BKAIOYAIoWIEro
3aMeHy H3ny4aTens GbICTPbIX HEMTPOHOB H AETEKTOPOB, C HCNONbL30-
BaHMEM TPEX CTaHAApPTHLIX 06pa3LOB, BOCMPOU3BOAALMX 3HAYCHHA
MaKpOCKOMHYECKOr0 Ce4eHHs 3aXBaTa M BOJOHACHILUEHHON NOpHUC-
TOCTH B AMAMA30HAX U3MEPEHUI.

B KayecTBe ONHONO M3 CTAHAAPTHLIX 00Pa3LOB MCMOJIb3YIOT EM-
KOCTb ¢ MpecHoit Boaoit (MuHepanu3auusa menee 0,5 r/n), pasmepsl
KOTOpOii HCK/IIOYAIOT BAHAHME Cpedbl 32 €€ CTEHKaMH M COCTaBiAIOT
He MeHee 1,5 M B 1MaMeTpe M 2 M 1O BbICOTE.

15.5.3.2 Tlonesbie KAJIMOPOBKH BbLIMOMAHAIOT B EMKOCTH, 3aMon-
HEHHOM NpecHol BOAOi, Nepen Bbie3OM Ha CKBAXHHY M NO BO3Bpa-
UWIEHUH CO CKBAXKHUHDI.

15.5.4 CkBaXHHHBlEe MCCNeAOBaHHS BKJAIOYAIOT ABa 3Tamna: oue-
HOYHBIIl H OCHOBHOM.

15.5.4.1 OueHoYHbIe U3MEPEHMS TIPOBOAAT B HUXXHEI YacTH pas-
pe3a B BOAOHACHILLIEHHOM IUIacTe C LieNbio MPOBEepKH paboTocnocot-
HOCTH npu6Opa M Ha3eMHO# NaHeaH, onpeaeNeHHss CKOPOCTH Mpo-
BeJIEeHHsl OCHOBHBIX W3MepEeHHit B 3aBUCHMOCTH OT CTaTUCTHYECKOM
MOrPeWIHOCTH M3MepeHHsA. BpeMsa HakomieHHsi OZHOro KBaHTa Nno
rny6HHe noaGMPpaloT CKOPOCTHIO NPOBeAEHMs KapoTaxa TaKuM obpa-
30M, 4YTOObl CTATHCTHYECKME MOTPEMIHOCTH U3MEpEHMA I, U k, He
NpeBbIANM 3aAaHHBII YPOBEHb, PErTAMEHTHPYEMbIN IKCIUIyaTaLu-
OHHO# JOKyMEeHTaLMeil Ha KOHKPETHYIO anmnaparypy.

B cnyyvae, ecnu noaAbEMHHUK He oGecneunBaeT TpeGyeMylo CKOPOCTb
noabémMa npubopa, onpeaensiioT KOAM4YECTBO HEOOXOAHMBIX peiicoB
OCHOBHRIX H3MepeHHit. [Ipu ONHOKPaTHOM M3MepEeHHH CKOPOCTb Ka-
poTaxa He HOXKHA npeBbiiath 150 M/4.

15.5.4.2 OcHoBHOE, NOBTOPHOE H KOHTPOJIbHbIE U3MEPEHUSA Bbl-
MOJIHAIOT COMIaCHO TpeGOBaHUAM pa3aena 6.

15.5.5 OCHOBHbIE MONOXEHUA KOHTPO/S KaueCTBa U3MEPEHUH per-
JIAMEHTHPYIOTCA pa3aesioM 6. JIoNoMHNUTENbHbI KpHUTEpHIA:

15.5.5.1 OcHOBHbIe, NOBTOPHbIE H KOHTPOJNbHbIE KPUBbIE AO/K-
Hbl MOBTOPATLCA MO KOHGHUIypauuH, a CHCTEMaTHYECKHE Morpeli-

152



PI 153-39.0-072-01

HOCTH He AOJIKHbI mpeBbiliath +2,5 % (OTH.) 1A MaKpoceyeHus
3axBaTa HeitTpoHoB u 1,5 % (a6c.) Wit NOPUCTOCTH.

15.5.6 Ha TBEpAbIX KOMUSAX PE3yNBTHPYIOWHE KPHUBLIE T, U k, OTO-
6paxaloT B AMHeitHOM MaclutaGe B Tpeke T2 (puc.l).

15.6 UmMnyabcHblii CNEKTPOMETPHYECKHIH HeHTPOHHbIH raMma-Ka-
poTax

15.6.1 UMNyAbCHBIl CNEKTPOMETPHYECKUIT HENTPOHHBIN ramMma-
KapotaxX (MHI'K-C) ocHOBaH Ha H3MepeHHH 3HEPreTHYECKOro M
BPEMEHHOTO pacnpefeneH!s IIOTHOCTH MOTOKA raMMa-u3iyuyeHHus,
BO3HUKAIOLLETO B pPe3ynbTaTe HEHTPOHHBIX peakuMii, C LeIbIO Onpe-
ZeNeHUs 3IeMEHTHOTO COCTaBa rOPHbIX MOPOA M MPOCTPAHCTBEHHO-
BPEMEHHbIX XapaKTEPUCTHK PETUCTPUPYEMOTO H3NYyHEHHS.

H3mepsieMbIMH BeTMYHHAMU ABASIOTCA CKOPOCTH CYETa B 3Hepre-
THYECKMX M BPEMEHHbIX OKHaX. PacYéTHLIMH BETMUHHAMMU SIBASIOTCH
CKOPOCTH CYETa B 3HEPreTHYECKMX OKHAX, COOTBETCTBYIOLUMX 3HEp-
THUSAM raMMa-KBaHTOB HEYNPYTOro paccestHusi GbICTPbIX HEHTPOHOB U
palaLUMOHHOrO 3aXBaTa TETUIOBbIX HEHTPOHOB ISl OCHOBHBIX MOPO-
noo6pasyrounx anementos (C, O, H, Ca, Si, Fe, Cl u ap.). Unrep-
NPETaLHOHHBIMH NapaMeTpaMu CayXxat Makpocedenue X, (103 cm!)
3aXBaTa TerIOBbIX HEHTPOHOB M KoapduumeHr k, (%) BomoHachl-
LLEHHOI NOPUCTOCTH, a TaKxke oTHoweHus cuéra C/O u Ca/Si B
OKHaX, XapaKTepH3yIOLUMX SNEMEHTbI, ONpeaesioline, npexie Bce-
ro, IMTONOrMYECKYIO MPUHANANEXHOCTb M HACBILEHHOCTDb MOPO..

15.6.2 MHT'K-C npumeHsIOT B 06CaXeHHbIX CKBXKMHAX LIS OLEHKH
TeKyLUueH U OCTaTOYHOM He(TEeHACHIILIEHHOCTH, ONPEACNCHNR HHTEP-
Ba/IOB OGBOAHEHHS NMPOAYKTHBHbIX KO/UIEKTOPOB HE3ABHCUMO OT MM-
HEPaIM3aLMM MJIACTOBbIX BOA M MU CONPOBOXAEHWUS MPOLECCa MH-
TeHCUPUKaUKH HedTeoTaAauM KO/UIEKTOPOB.

15.6.3 Mi3MepuTenbHbI 30HA COAEPXMT M3Ny4aTeab GBICTPbIX
(14 MaB) HeitTpoHOB M OAMH— [Ba JETEKTOPa raMMa-HU3ITyYEHHs.
Jnuna 30Haa 0,4-0,6 M, TOYKa 3aMKWCH — CepeAMHA 30HAA.

Moaynps MHTK-C komnnekcupytot ¢ Moayaamu 'K n JIM.

15.6.3.1 Tpe6oBaHHR K U3MEPUTENbHLIM 30HAAM: OTHOCHTEJIbHAas
NIOTPELLHOCTD OnpeAeeHHsl CKOPOCTell CUETa B SHEPTETHYECKUX OK-
Hax il OCHOBHbBIX MOPOA0OGPA3YIOIMX 3/IEMEHTOB B MJ1aCTaX TOJM-
WHHOW He MeHee 1 M He NO/KHA npeBbituaTh +3 %.

15.6.3.2 MuHuManbHbie TpeGOBaHHA K METOAMYECKOMY M Mpo-
rPaMMHOMY 0GeCNeYeHHIO 3aKIIOYAIOTCS B HUIMYHUHM 3aBHCHMOCTEN,
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NO3BOJISAIOLIHX KOPPEKTHPOBATb PE3y/IbTaThl H3MEPEHHIH 3a «<MEPTBOE»
BpeMsl U3MEPUTENbHOTO TPaKTa, HECTaOMIbHOCTb SHEPreTHYEeCKoi
WKans, BaMsHue GoHa, a TaKkkKe 3aBUCMMOCTEH, YUUTbIBAIOLIUX OT-
KJIOHEHHE YC/NIOBUI1 U3MEPEHMI OT CTAaHAAPTHbIX.

15.6.4 TMepBuyHyl0, NnepHoAMYECKHE U TONIEBble KAMHOPOBKH NMpPO-
BOAAT COIMIACHO TpeGOBaHMAM 3KCIUTYaTaLMOHHOM JOKYMEHTaLMH.

15.6.4.1 IMepuoanyeckne KaiMOGPOBKH BBIMOMHAIOT Yepe3 Kax-
Ibie 3 MecALa IKCIUTyaTauMu npubopa U nocsie ero peMoHTa, BKIIO-
YaIOLIETO 3aMeHY AETEKTOPOB U UMMYJIbCHOTO M3/y4aTensi GbICTPbIX
HeWTpoHOB. X NpoBOAAT Ha TPEX CTaHAAPTHbIX o6pa3uax, BOCNpPoO-
M3BOASALIMX 3HAYEHUS HACBIWEHHOCTH miacta. OAHMM U3 cTaHAapT-
HbIX 06pa3uoB ABASETCA EMKOCTb C MPECHOI BOdOM (MWHepain3a-
uMsg He 6oaee 0,5 r/n), pazMepbl KOTOPOH MCKIIOYAIOT BAMSHHUE
cpeabl 3a €€ CTEHKaMH M COCTaBAAIOT He MeHee 1,5 M B AMameTpe H
2 M Mo BLICOTE.

15.6.4.2 ToneBbie KanMGPOBKH BLIMOJHAIOT B EMKOCTH, 3amof-
HEHHOM NpecHoM BOAOI, Mepea Bbie3AOM Ha CKBaXUHY M MO BO3Bpa-
WEHUH CO CKBAXHHDI.

15.6.5 CkBaXXMHHbIE UCC/IEAOBAHUA BKIIOYAIOT ABa JTamNa:

15.6.5.1 OueHouHbie H3MEPEHHS NPOBOIAAT B HUXHE YacTH pas-
pe3a B BOAOHOCHOM IUIACTE C LENbIO NPOBEPKH paboToCnoco6HOCTH
amnmaparypbl, onpeaeseHns CKOPOCTH NPOBEAEHUA OCHOBHbIX H3Me-
PEHHUI B 3aBUCHMOCTH OT CTATUCTHUYECKOMH NMOTPELIHOCTH H3MEPEHHIA.

Bpems HakomieHHs OOHOTO KBaHTa MO KyOMHe MoAGMPAIOT Bbi-
60pOM CKOPOCTH MpPOBENEHHSI KapoTaxXa TaKMM 00pa3oM, yYTOGbI
CTaTHCTHYECKas MOrPELIHOCTb U3MEPEHUA (B SHEPreTHYECKHUX OKHAX
IUI OCHOBHBIX MOPOACOOPA3YIOWMX 3/MEMEHTOB) He Mpesbillana 3a-
JAHHbIit YyPOBEHD, PErMAMEHTUPYEMDIi IKCTUTYyaTaLlMOHHOMN AOKYMEH-
Tauueil Ha KOHKPETHYIO annaparypy.

PekomeHayemas ckopocTb KapoTaxa — 40-50 m/4.

B ciiyyae, ecan noabEMHUK He obecneunBaeT TpeGyemyio CKOpocThb
noabéMa nNpubopa, onpenesioT KOJMYeCTBO HeoOXoAMMbBIX pelicoB
OCHOBHbIX H3MEPEHML.

15.6.5.2 OcHOBHOE, NMOBTOPHOE W KOHTPOJIbHOE M3MEPEHHS Bbi-
MOJIHAIOT COrAacHO TpeGoBaHuAM pa3aena 6. KoHtponbHoe uamepe-
HHE NPOBOAAT B MHTEPBAIE 3ajIeraHUs 3aBEAOMO BOAOHACHIMIEHHbBIX
NecYaHUKOB.

15.6.6 OcHOBHble MONOXEHHA KOHTPO/SA KayecTBa M3MEPEHMIt
pernaMeHTHpYIoTCs pa3aenoM 6. JlomoAHUTENbHbIE KDUTEPHH:

154



PO 153-39.0-072-01

15.6.6.1 OcHoBHbie ¥ mosropHbie KpuBbie C/O u Ca/Si momxHs!
NOBTOPATLCS MO KOHQUTYPALUMHK M pacXoXIAeHHE MeXAY HUMHM (CHC-
TeMaTHyecKasi MOrpeltHoCTb) He JO/KHO npesbluath 5 %.

15.6.7 Ha TBEpabix Komnusax pe3ynsTupyioiune Kpusbie C/0O, Ca/Si,
I, ¥ k, otoGpaxaloT B AMHEHHOM MaciuTabe B Tpeke T2 (puc. 1).

15.7 FaMma-raMMa IJI0THOCTHO# M JIKTOIIOTHOCTHOM KapoTax

15.7.1 Tamma-ramma-kapotax (I'TK) — uccnesoBaHus, ocHoBa-
HbI€ Ha PErMCTPaLMU MAOTHOCTH NMOTOKA raMMa-HM3y4yeHus, pacce-
AHHOTO FOPHOM NOPOAO#H NpH ee 0GNy4eHUH CTALMOHAPHBIM aMNyJib-
HbIM HCTOYHUKOM FaMMa-KBaHTOB. B 3aBUCUMOCTH OT 3HepreTHuec-
KOTO CTIEKTpa peruCTPUPYEMOro raMMa-u31ydeHUs paiinyaioT (aoT-
HOCTHOI1 ramma-ramma-kapotax (I'TK-IT), nokazaHus kotoporo
06yCI0B/IeHbl B OCHOBHOM TJIOTHOCTBIO MOPOA, M JIUTOIIOTHOCTHOM
ramma-ramma-kapotax (I'TK-JIIT), npeaqHasHaueHHbIi s onpeae-
JIEHUs TUIOTHOCTH M MHAEKCAa (POTO3MEKTPUUYECKOrO MOTNOLUEHHS,
CBSI3aHHOTO € 3()(PeKTHBHBIM AaTOMHBIM HOMEPOM OPOA.

H3Mmepsiemasi BeIMYMHA — CKOPOCTb CUETA (MHTErpalbHas WM B
3HepreTuyecknx oknax). OCHOBHbIE pacyéTHbie BeIMYUHbI — OOBEM-
Hasl NJOTHOCTh G NOPOA, B r/cM3; MONpaBKa AG 32 BAMSAHHE NPOMe-
XYTOYHOIi cpefbl Mexay NpH6opoM M moponoii, r/cM3; uHaekc P,
bOTO31EKTPUYECKOTO NOTAOLUEHUS.

In0THOCTHOI M AUTONNOTHOCTHO#M ramMmMa-raMMa-KapoTax npm-
MEHSI0T ISl JIMTOMIOTHYECKOrO pacuieHeHUsl pa3pe30B U onpeneie-
HHUs1 EMKOCTHBIX flapaMeTpoB nopoabl (06bEMOB MHUHEPANbHbIX KOM-
MOHEHT CKeJIeTa U MOPOBOro NMPOCTPAHCTBA).

BraronpusiTHbie YCIOBUS MPUMEHEHHS METONA: BEPTHKAIbHbIE U
HAKJIOHHbIE CKBaXWHbBI; NPOMbIBOYHbIE XHAKOCTH J1l0OOro cocrasa
IUISL IPHKMMHBIX H3MEPUTENbHBIX 30HAOB M HEYTSKEIEHHbIE XUAKO-
CTH 151 LEHTPHPOBaHHbIX NMPUGOPOB; He3HAUNTEIbHAA KaBePHO3HOCTh
CTBOJIa CKBaXXHHbI; TOHKHE PIMHUCTBIE KOPKH WIH UX OTCYTCTBHE.

15.7.2 KomneHcnpoBauubiit uaMeputenabhblit 3oHa I'TK coaep-
XHT aMIy/IbHbl# HCTOYHUK M [IBa AETEKTOPA FaMMa-HU3ny4YeHHus. 30Ha
pacrnofnarajoT Ha BbLIHOCHOM 6auiMaKe, KOTOpblii B npouecce uccie-
NOBaHMit MPUKKUMAIOT K CTEHKE CKBaXUHBI paboueii MoBepXHOCTbIO,
MM B 3aUIMTHOM KOXYXe CKBaXMHHOro nmpuGopa, koraa K CTeHke
CKBRXHHb] NPHXXHUMAIOT BECb NPHGOP.

Touka 3anucu — cepeanHa PacCTOSAHUS MeXIY AETEKTOPaMM M3-
MEPHTENLHOTO 30HMA.
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15.7.2.1 Tpe6oBaHUA K H3MEPUTENILHOMY 30HAY:

- HOPMHUDYEMBIMM METPONIOTMYECKUMM XapaKTEPUCTUKAMH Ciy-
XaT 06BEMHAA MAOTHOCTb ¥ HHAEKC (POTOINEKTPUYECKOTO NMOMJIOLIE-
HHUS TOPHBIX MOPOI, KOTOpble PAaCCUMTHIBAIOT MO0 H3MEPEHHBIM CKO-
POCTAM CHETa HMITY/bCOB;

- IManasoH onpeaeneHus 06bEMHOI mioTHocTH — 1,7-3,0 r/em3;

- AMana3oH ompeaeaeHHUa naekca poroanekrpuyeckoro acddex-
Ta — 1,3-7,0;

- npenes AONYCKaeMOH OCHOBHON OTHOCHTE/IbHOM NMOrpeLHOCTH
H3MEPEHHA MUIOTHOCTH B AuanasoHax 1,7-2,0.-r/cm3 u 2,0-3,0 r/cm3 —
He Gonee 11,5 % n £1,2 % COOTBETCTBEHHO;

- mpeaen AONYCKaeMoil OCHOBHOM OTHOCHUTENbHOM NMOrpEeLHOCTH
HU3MEpEHHUA HHAEKCA (POTO3/IEKTPHYECKOrO MOTNOLEHHUS — He Gonee
+0,2 (B eauHuuax P);

- [OMYyCKaeMble AONONHUTENbHbIE MOTPELUHOCTH, BbI3BaHHbIE U3-
MEeHEHHEeM HaNpsDKeHHs NuTaHua Ha 110 % ¥ n3MeHeHHeM Temne-
paTypbl B CKBaXHHe Ha 10 °C OTHOCHTEJNbHO CTaHAAPTHOrO 3Hauye-
HHUA, paBHoro 20 °C, — He 10/XHbI npeBbilwatsh 0,2 u 0,1 3HayeHuw
OCHOBHO# NMOrpelIHOCTH COOTBETCTBEHHO.

15.7.2.2 MuHuManbHble TpeGOBaHUA K METOAHYECKOMY obecne-
YEHHUIO 3aKIIOYAIOTCA B HAJIMYUHK 3aBUCHMOCTEN: KaTHOPOBOYHbIX,
YCTaHABNMBAIOLKX CBA3b MEXAY OOBLEMHO#M IMIOTHOCTBIO M HHAEKCOM
boToa1eKTPHYECKOTO NOMIOWEHHS NOPOS M NMOKa3aHUAMH (CKopoc-
TAMH CY€ETA) KOPOTKOTO U [JUIMHHOTO 30HAOB B CTAHAAPTHbIX YCNIOBH-
X uaMepeHui (cM. n. 15.1.5); nonpaBoYHBIX, YYUTHIBAIOLHX OTKIO-
HEHHe YCIOBUiIt U3MEPEHMIA OT CTAaHAAPTHBIX U BIHsHHE doHa ecTe-
CTBEHHOrO raMMa-H3JIy4YeHHs.

15.7.3 [NepBuuHyI0, NepuoaMYECKHE U TOJIeBbie KaNHOPOBKM, a
TaKXe UCC/EeN0BaHUs B CKBAXHHAX BedyT COrIacHO o6wwumM Tpe6oBa-
HHUAM pa3sgena 6.

15.7.3.1 CraHaapTHbIMHM 0Opa3uaMu ANs NMEpBUYHOM U NEpUOIM-
4YeCKUX KUTHOPOBOK CAYXAT TPH CTaHAAPTHLIX 06pa3Lia NIOTHOCTY U
OT OAHOrO A0 TPEX UMHUTATOPOB IMKUHHCTOM KOPKH, aTTeCTOBaHHbIE B
YCTaHOB/EHHOM MOpAAKE.

06pa31.lbl JAOJKHbI COOTBETCTBOBATb U3BECTHLIM 3HAYCHUSIM MAOT-
HOCTH K 3¢pdeKTHBHOrO aTOMHOro Homepa. CaMu cTaHAapTHLIE 06pa3-
bl aTTECTYIOTCSl C MOMOLUBIO rOCYAapPCTBEHHbIX CTAHAAPTHBIX 06pa3-
uoB F'CO-ITHC. UmuTtaTopbl MTIMHUCTOH KOPKH AOKHbBI BOCMPOU3BO-
JMTb BIMSIHUE KOPOK TOMLMHO# 1-2 cM, niaoTHocTbIO 1,26-2,00 r/cm3.
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O¢ddeKTHBHBIN aTOMHbBIH HOMEpP MaTepuana OAHOro U3 UMMTAaTOpOB
KOPKH A0/KeH aocturarh 30, uTO COOTBETCTBYET KOpKe, 00OTall€H-
HOIt 6apUTOM.

15.7.3.3 CkopocTb KapoTaxa periaMeHTHPYETCS 9KCMIyaTauHOH-
HOM IOKYMeHTaluei Ha KOHKPETHYIO annapartypy, obecneuuBas u3-
MepeHHe MIOTHOCTH NopoAs! (B pacyére Ha TORUMHY miacra 1 M) ¢
NOTpelHOCTBbIO He Gonee +3 %, nHAEeKCa POTO3NEKTPUYECKOTO MM0-
raoweHusa— He 6onee 10,3 (B ennnuuax P,).

PexomeHayeman ckopocTb KapoTaxa — He Gonee 350 M/u.

15.7.4 OcHoBHble TMONOXEHNSI KOHTPOJISI KayeCcTBa HU3MepeHMit
PErIaMeHTHPYIOTCA pa3fenoM 6. JIonoNMHUTENbHbIE KPUTEPUN:

15.7.4.1 PacxoXaeHHs MeXay OCHOBHbIM, MOBTOPHBIM M KOMT-
POAbHLIM M3MEPEHUAMH B MHTEpPBAIaX TOMUMHON He MeHee 10 M
(Npu NOCTOAHHOM AMaMeTpe CTBO/MA CKBAXHHbI) HE AOJIKHBI MPEBbI-
watb 4 % wna obwmx v £3 % Ans AeTanbHbIX KCCACROBAHUIM.

15.7.4.2 YcpeaHEHHbIE 3HaYEHUA O6BEMHOMN ITIOTHOCTH M KHAEK-
ca OTOINEKTPHYECKOTO MOFJIOLICHUS, paCCYUTAHHbIE N0 pe3y/bTa-
TaM u3MepeHHit Ha 06pa3uax MJIOTHOCTH A0 M NOoC/e KapoTaxa, A0/-
JKHbl BOCMPOU3BOAMUTLCA C MOTPELUHOCTAMM, HE NPEBLILAIOLIMMH
cootBercTBeHHO 10,03 r/cM3 m £0,2 (B eamHMuax P,), u ¢ Takumu
Xe MOrpelHOCTAMM COOTBETCTBOBaTb aTTECTOBAHHbIM 3HAYEHUAM
MOTHOCTH 06pa3LoB.

15.7.4.3 CpeaHee 3HayeHHe MOMPABKH 3a BAMSIHHE MPOMEXYTOY-
HOii cpellbl B MHTEPBAaX C HOMMHAJbHBIM JAWAMETPOM CKBaXHHbI
TIPH OTCYTCTBMM IJIMHUCTOM KOPKH He HOMXHO npesbiiath +(0,02-
0,03) r/cm3.

15.7.5 Ha TBEpabIX KONUsAX KPHBbIE MIOTHOCTH U HHIEKCa doTO-
anekTpuyeckoro addekra orodbpaxalor B IMHEHHOM MaciuTabe B Tpeke
T2, a KpMBYIO NONPaBKK 3a BAMSHHE NMPOMEXYTOYHOH Cpeay) — B
tpeke TD (puc.1).

16 AKYCTUYECKHU KAPOTAX

16.1 AKycruyeckuii KAPOTaXK Ha NPEJIOMIEHHLIX BOJHAX

16.1.1 Axyctnueckuii Kapotax (AK) npeaHasHaueH a1s nsmepe-
HHS MHTEPBaNbHbIX BPEMEH A7 (Af=1/v, rae v — CKOpPOCTb pacnpo-
CTPaHEHHs1 BOJHbI, M/C), aMmAnTYa A U K03dduuHeHTOB 3ddek-
THBHOTO 3aTyXaHHA O MPENOMACHHLIX NMPOONbHOI, NOMNEPEYHOH,
JIam6a u CToyH/IM yNpyrux BOJIH, PaCHpPOCTPAHAIOILMXCA B TOPHBIX
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nopozaax, o6cafHoi KOJOHHE W MO TPaHULE XMAKOCTH, 3aMoNHsI0-
Wei CKBaXWHY, C TOPHBLIMH MOPOJAMM WiH 00CafHO#M KOJOHHOIA.
EOVHULB H3MEpEHHs1 — MUKPOCEKYHIA Ha MeTp (MKc/M), Ge3pas-
mepHas (anst A) u aeumbGenn Ha metp (1b/M) COOTBETCTBEHHO.

Haunsbie AK npuMensior:

- I JINTOJIOTHYECKOTO pacu/ieHEeHUs Pa3pe3oB U pacyéra ynpy-
WX CBOICTB NOpOA;

- NOKaNH3aUMKM TPELIMHOBATLIX NOPOA, TPEWMH rMAPOPa3pbiBOB
W MUHTEPBAJIOB HANMPSKEHHOrO COCTOSIHUSA NMOPOA;

- onpeneneHust KO3 PHUNEHTOB MEX3EPHOBON M BTOPUYHOIA (Tpe-
WHHHO-KaBEpHOBON) MOPUCTOCTH KONIEKTOPOB M XapaKTepa MX
HaCbILEHHOCTH;

- BbiIEICHUA NMPOHULIAEMBIX HHTEPBANIOB B YNCTbIX U IIHHUCTDIX
Mopoaax;

- pacyéra CUHTETHYECKHX CefiICMOrpaMM M WHTErpaLIWy pe3ybTa-
TOB CKBaXMHHbIX M3MEPEHMII C Ha3eMHbIMH M CKBaXXMHHbBIMH celic-
MHUYECKMMH AAHHBIMH.

H3mepeHus BLINOMHSIOT B HEOGCAXEHHDIX W, NPU ONpeAENEHHbIX
OrpaHHYeHUSAX, 06CAKEHHbIX CKBAXKHHAX, 3aMONHEHHbIX N1000# He-
rasupyiolueii MpoOMbIBOYHOM XHAKOCTHIO.

16.1.2 Mpocreiiunit H3MepuUTeNbHbI 30HA AK coaepXHUT u3ny-
yartenb A ynpyrux BoaH 38ykoBoro (2-20 xI'it) unu ynbTpa3BykoBoro
(20-60 kI'11) AMana3oHOB YaCTOT W LIMPOKONONOCHBII NMPUEMHKK [T,
coGCTBeHHAs YacTOTa KOAebaHMii KOTOPOTO MPEBbLILUAET YaCcTOTy M3-
nyyarens B 3-5 pas.

Iina nposeaennst AK npumeHsI0T 6osiee CAOXHbIE TPEXINEMEH -
THole (MITIT, HHIT), koMneHcupoBauHubie (MITITH, HHIIIT) n
MHorosneMeHtHole (HITIT...IT) n3MepuTeNbHble 30HIAbl, COCTOA-
LIMEe U3 HECKONbKHMX OBYX3I€MEHTHbIX 30HAOB W MO3BOJASIOLLUE
y4eCTb BAHAHHE HA Pe3yNbTaTbhl U3MEPEHMIl XapaKTePUCTHK Npo-
MbIBOYHOI XHMAKOCTH U MOJIOXKEHHE 30HAA B CTBOJE CKBaXHHbI.
Touka n3MepeHHs TAKMMHU 30HAAMH — CEPEAMHA PACCTOSHUS MEXAY
NPUEMHHUKAMM.

Ina vccnenoBaHMs HU3KOCKOPOCTHbBIX pa3pe3oB npuGopbl A0N0-
HUTENLHO OCHALLAIOT W3MEPUTENbHLIMM 30HOAMM C AMMOMAbHbIMM
u3nyvyaTenaMu W MPUEMHMKAMM, MO3BOMSIOWMMH PErHCTPUPOBATDH
3Ha4Y€HUs1 UHTEPBAJIbHOTO BpPEMEHH MOMEepPeyHOi BOJNHbI GO/blINeE,
YeM MHTepBaNbHOE BpeMsi YNpyroi BOAHb! B XXHAKOCTH.

CKBaXHHHbIE MPHUOOPLI LIEHTPUPYIOT.
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16.1.2.1 Tpe6oBaHHA K U3MEPHUTENbHBIM 30HAaM AK:

- NMana3’oHbl U3MEPEHUS Af NPeIOMIEHHBIX MpoaonbHO# 1 JIamb6a
BOAH — 120-660 MKc/M, nonepeyHoit — 170-660 mkc/m, CroyHnu —
600-1550 MKc/m;

- IManasod usmepeHus koadduumenta 3pdexTHBHOrO 3artyxa-
HMUA N0 ANHHE u3mepuTenbHoro 3oHaa — 0-30 (40) ab/m;

- IManasoH M3MepeHUs aMIUIMTYA npu 3¢ddeKTHBHOM 3aTyXa-
Hum 0-40 nB/m — 0-78 aAB/M B cTaTHYECKOM NMONOXEHUH NpuGopa U
0-66 1B/M npu ABHXEHHU MPUOOPa B CKBAXKHHE;

- npee/bl A0MYCKaeMbiX OCHOBHbIX OTHOCHTEJIbHbIX MOTPeLLHOC-
Teit namepennsi Atua — £1-3 n £12,5 % cOOTBETCTBEHHO;

- NONOAHMTE/NbHbIE MOrPEIHOCTH U3MepeHHus Af, A, o, BbI3BaH-
Hble U3MEHEHMAMM HanpsbkeHust Ha 110 %, maBneHus va | Mlla,
temneparypsl Ha 10 °C OTHOCHTEIbHO CTAHAAPTHOTO 3HAYEHUs, PaB-
Horo 20 °C, He mo/mxHb! npesbiats 0,3; 0,01 u 0,1 3HaueHH#t OCHOB-
HbIX JIOTPELLHOCTEH COOTBETCTBEHHO.

16.1.2.2 JanteabHoCcTb OuUM(PPOBKH CHTHAJIOB OT MPUEMHHUKOB
npuGopa — 10 8 Mc; 1War AMCKPETH3aUHH — 2-5 MKC.

16.1.2.3 Moaynb AK KOMNIEKCUPYIOT C TIOGbIMU APYTHMH MOAY-
JIAMU MPU YCIOBHH, YTO MEXaHUYECKOE COERMHEHME Moaysiei He
HapyluaeT UEHTPUPOBaHHE NU3MEPHTENBHOTO 30HA.

16.1.3 Cneundnuroe mna AK TpeGoBaHMe K METOOMYECKOMY M
MpPOrpaMMHOMY 00eCMIEYEHHIO 3aK/II0YAETCsl B HAJIMYMHU HE MEHeEE ABYX,
pean3yoiux pajityHbe NMPHHUMNB 06paboTKN, MpOrpaMM Bblae-
JieHUs B OGLUeM BOJIHOBOM MakeTe KojAeGaHWH NpOAONbHO#, more-
peyHoit, JIam6a H CTOYH/IH BONH M ONpeaeneHUs UX HHTEPBAbHBIX
BpeMEH, aMIIUTYA ¥ 3P ¢eKTUBHOrO 3aTyXaHMA.

16.1.4 TepBuuHyl0 U NEPUOAHYECKHE KA/MGPOBKH BbIMOAHSIOT
COIrIaCHO TPeGOBAHUSAM pa3aena 6 H SKCIUIyaTalHOHHOM AOKYMEHTa-
LMK Ha npubop.

16.1.4.1 OCHOBHBIM CPEACTBOM KaIUGPOBOK fBAAETCA NOBEPOY-
Hag 6a30Bast yCTaHOBKa, COAEPXalllast aTTECTOBAaHHbIi BOJHOBOA aKy-
CTHYECKHX Ko/leGaHMit (OTPE30K WIH HECKONBKO OTPE3KOB CTaIbHBIX
TpYy6, paspe3aHHbIX BAOJb 0Opa3yioleii).

16.1.4.2 IMoneBble KAMMOGPOBKYU He BLIMOAHAIOT. X 3aMeHSIeT KOHT-
poJibHOE U3MEPEHHE, KOTOPOe BbIMOHAIOT B MHTEpBa/e He3aleMEeH-
THPOBAHHOM 006CaAHOM KONOHHBI NPOTSKEHHOCTBIO He MeHee 50 M.

16.1.5 UccnenoBaHKsi B CKBaXHHAX MPOBOAAT COMIACHO TpeGoBa-
HUAM pasgena 6. JononHuTenbHble TpeGoBaHHS:
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16.1.5.1 Ko PHumeHT yCHIEHHS 3NEKTPOHHOMN CXEMbI CKBRXHH-
HOro npu6opa BbIGHPAIOT TAKHM 06pa3oM, YToObl B Anana3oHe ouud-
POBKH aKyCTMYECKHX CUTHAJIOB COXPAHSANCA MHHHMAIbHbIA YpPOBEHb
LIYyMOB, BbI3BaHHBIX ABMXXKEHHEM NpHUOOpPa, a CUTHAJIbI PErHCTPHpYe-
MbIX BOJIH (iH6O onHOM BHIOpaHHOM BOJIHBI) HE OrPaHHYMBAIUCDH.
IMpaBWILHOCTb BbIGOPa KOHTPOAMPYETCS MO 3KpaHY MOHMTOpPA, Ha
KOTOPOM OTOGpaXaloTCsi BOJIHOBbIE MAKETbl BCEX ABYXJMEMEHTHDIX
30HI0B, (baszokoppensiuioHHbie Anarpammbl (PKII) onHoro wiu aByx
30HAOB M 3HAYEHHUS Al B TeKylliei TOUKE MCC/IeIOBaHUS.

16.1.5.2 Heo6x0aMMOCTb BbIMONHEHHS HECKOJILKNX 3aMHCel C pas-
HbiMHM KO3DdHLMEeHTaMU YCHIEHUS AN HEUCKAKEHHO! perucTpaunn
aMIUIMTYA M 3aTyXaHUsl YNPYTMX BOJAH pa3HbIX THIMOB ONpelesseTcs
3KCIUTYyaTaALLMOHHOM JOKyMEHTauueil Ha CKBAXHMHHbIT NpHGOp.

16.1.5.3 KOHTpONBHYI0 3arKch BHINOMHAIOT B HHTEpBAJE He3ale-
MEHTHPOBAHHOM KOMOHHbBI MPOTAXEHHOCTbIO HE MeHee SO M.

16.1.5.4 Cxopoctb KapoTaxa — He Gosee 800 M/4.

16.1.6 KauyecTBo MaTepHaioB OLIEHMBAIOT COITaCHO TpeGOBaHHUAM
pasgena 6. Kputepun, cneunduynsie ans AK, creayiowme:

16.1.6.1 3HayeHHe MHTEPBAILHOTO BPEMEHH NMPOAOAbLHOMN BOJIHbBI
B He3alleMEHTHPOBaHHOM 0GCaaHOM KOMIOHHE JOMKHO HaXOAUTHCS B
npeagenax 185-187 mxc/M, 3aryxanusa — B npeaenax 1-5 nb/m. B un-
TepBane Mexay MydpTaMu KpHBas MHTEPBaJIbLHOTO BpeMeHHM U $a3o-
Bbie inHMH Ha OKJI 10/DKHBI NpeacTaBAATb COGOi ycToHYMBbIE NpPsi-
Mbi€ JIMHUHU, NapaieibHbie OCH FIYOHH.

16.1.6.2 3HaueHHA MHTepBaIbHBLIX BPeMEH MPOAOALHON BOAHLI
NMPOTHB OMOPHBIX IUIACTOB (MAAacThi aHFMAPUTA, KAMEHHOM COMM,
TUIOTHBIX M3BECTHSIKOB M [JO/JIOMMTOB) HE HNO/XHBI OTAMYAThCA OT
H3BECTHbIX 3HaYeHHit Gonee yeM Ha 13 %.

16.1.6.3 PacxoXaeHust HHTEPBAILHBIX BPEMEH OCHOBHOTO H NMOBTOp-
HOTO W3MepeHHi1 He AO/XHBI NpeBblllaTh +3 %, a 3¢deKTHBHOTO 3aTyXa-
Hua — £5 16/M B unTepBanax rayouH NPOTSHKEHHOCTHIO He MeHee 10 M.

16.1.7 Ha TBEpabIX KONMMAX KPUBbIE Af, A, 0. pa3MELIAIOT B TPEKE
T2, ®KI asyx 301108 — B Tpeke T3 (puc. 1). [Ipn noarotoeke eau-
HOro nnaHiuera ¢ saHHbiMu Komiviekca F’MC ux pasmelsaior coot-
BercTBeHHO B TpeKe T2L u T2R (PK] onHoro 30HIa).

16.2 AxycTHYeCKHii KAPOTAXK HA OTPAKEHHBIX BOHAX
16.2.1 AKycTHYECKHI1 KapOTaX Ha OTPAXEHHBIX BOJIHAX («aKyCTH-
4yeckui TesneBu3op», AK — ckaHep) npeaHasHayeH NSl pacTPOBOro
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OTOGpaXeHUs CTEHKH CKBaXWHBI WM OGCamHONH KOJIOHHBI MO MH-
TEHCHBHOCTH OTPaXXEHHLIX OT HE€ BBICOKOYACTOTHBIX YMPYTMX HM-
nynabcoB. U3mepsieMble BeTMYHHbI — BpeMeHa U aMITUTYAbl (WHTEH-
CHBHOCTb) OTpaX€HHOW BOJHBI. EAMHHLB W3MEpEeHHS — MHKpoce-
KyHIa (MKC) 1 Ge3pa3MepHasi €eAMHHULIA COOTBETCTBEHHO.

B HeoGcaXeHHbIX CKBaXHMHAX NMPUMEHSAIOT (OrpaHHYEHHO) IS U3-
MEpeHHs IuaMeTpa CKBaXHWHbI (MO BPEMEHM MPUXOAA OTPAXKEHHOM
BOJHLI) W OMpeneNeHHUs IMTONIOIMYECKOr0o COCTaBa Nopoa, BbLIEAEHUS
TPELMHOBATO-KaBEPHO3HbIX 30H, OMpeneaeHUsI NOMOXEHHs IpaHHLl
TUIACTOB C Pa3THYHOM aKyCTHYECKOI XECTKOCTbIO. B 06CaKeHHbIX CKBa-
XMHaxX ONpeaensioT nojoxeHue Mydt, nepdopallMOHHBIX OTBEPCTHi,
IedeKTOB KOJMIOHHDI, BbIXOASALUMX Ha €€ BHYTPEHHIOI MOBEPXHOCTb.

HccnenoBaHna NpoBOAAT B CKBaXMHaX, 3aNMOJHEHHbiX M060#
HeTAXENoi (MIoTHOCTbIO He Gonee 1,2 r/cm3), Herasupylowueit npo-
MBIBOYHOM XMAKOCTbIO.

16.2.2 UaMepuTenbHblit npeodpasosarenb AK-ckaHepa npeacras-
JigeT co6oil COBMEWEHHDbIA H3NTy4aTeNb-NMPUEMHHK YNIPYTHX Koneba-
HMIt, BpaLLAIOLIKIICA BOKPYT OCH CKBaXHHHOTO nmpu6opa.

16.2.2.1 TpeGoBaHus K npeoGpa3oBaresio:

- YacTOTa COGCTBEHHbIX KoJeGaHmit B auanasone 250-1000 xI'u;

- ¢opMa BHewHell (M3nTy4alowieil) NOBEPXHOCTH AOMXKHA obGec-
neynBaThb (OKYCHMPOBKY YNpPYroro CUrHana Ha MOBEPXHOCTH CTEHKH
CKBaXHHbI B Kpyre JMaMeTpoM He Gonee 3 mm;

- HaJIiYMe YCTPOICTBA OmnpeaeieHUS a3UMYTAIbHON OPHEHTALIMKU
WAW NPUBA3KH MOMOXKEHUS K anCHAANbHOM NJIOCKOCTH CTBOJIA CKBa-
XHHBI C a3UMYTaIbHOI MOrpelHOCTbIO He Gonee +0,5° B OTKpbITOM
crBonie M £2° B o6caxeHHO# ckBaxuHe. [Tocne 06paboTky nepBuu-
HbIX JAHHBIX HAYa/l0 Pa3BEPTKMU AOIXKHO ONPEAENATbCS HampaBleHU-
€M Ha ceBep;

- KOJIN4eCTBO 0G0POTOB — HEe MEHee TPEX B CEKYHAY,

- KOJINYECTBO TOYEK CKAHMPOBAaHMA — He MeHee 512 3a oau
o6opor;

- MOrpewHOCTb U3MEPEHUA OUaMeTpa CKBaXHHbI — He Gonee
10,5 MM;

- HalMYMe DOMONHUTENbHOIO KOPOTKOro 3oHaa H-IT nas ompe-
nieJIeHWs1 CKOPOCTH YNPYro# BONHbBI B XXUIKOCTH, 3aNONMHSIOLLEH CKBa-
XMHY, C MOrPeLIHOCTbIO H3MepeHHUs1 He Gonee 140 m/c.

16.2.3 TpeGoBaHHs K METOAMYECKOMY U MPOrpaMMHOMY obecrie-
YEHUIO HEe PerIaMeHTUPYIOTCA.
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16.2.4 BoinoaHeHHe KaNUGPOBOK ONpenensieTcs SKCIiyaTaunoH-
HOIt JOKyMeHTauMei Ha npuoop. JInaMeTp CKBaXHHbI ONpeaensior
KaK Mpou3BelileHHe BPEMEHH PACTIPOCTPAHEHHUsI OTPAXEHHOM BOMHbBI
Ha CKOPOCTDb €€ pacNpOCTpaHEHHUs1 B IPOMBIBOMHO# XXHIKOCTH (C yyé-
TOM AMaMETpa CKBaXHHHOro npubopa).

16.2.5 UccaenoBaHus B CKBaXHWHAX MPOBOAAT COrMIaCHO TpeGoBa-
HHUAM pa3fena 6 ¢ U3MEHEHHAMM:

16.2.5.1 MoBTOpPHOE H3MepeHHE HE BLIMONHAIOT.

16.2.5.2 KOHTpO/MIbHOE M3MEpeHHE MPOBOAAT B JIOGOM y4yacTke
06canHoit KOMIOHHbI NPOTAXEHHOCTbIO He MeHee 50 M.

16.2.5.3 CkopocTb KapoTaxa — He Goaee 250 M/y.

16.2.6 KoHTpoJb KauecTBa NepBUYHBIX JAHHBIX ONpeaensercs 3K-
CIUIyaTaUMOHHOM AOKyMEHTauMei Ha npubop.

16.2.7 Ha TBEpABIX KOMUAX 3HAYEHUS AMAMETPA CKBaXHHBI M pac-
TpoBOe U300paXKeHHe NMOBEPXHOCTH CTEHKH CKBaXMHbI OTOOpaxaloT
B Tpekax T2L u T2R (puc. 1).

17 AEPHO-MATHUTHBIA KAPOTAX
B 3EMHOM MATHHUTHOM ITOJIE

17.1 SlaepHo-MarHuTHbIl Kapotax (AMK) B 3eMHOM MarHur-
HOM MoJie OCHOBAaH Ha M3MEPEHMM MapaMeTpoOB CBOOONHOM AlepHOM
npeueccuu (CIT) npoToHOB, BO3HMKaIOWIEH NOC/AE BbIKAIOYEHUA
MOJISIPU3YIOLLETO MONSL.

H3MepsieMbie BEeJIMYKHBI — HECKONbKO (KaK MpPaBWIO, TPH) 3Ha-
uennit U;, U,, U; orubatoweii curiana CI1, koTopble peructpupyior
yepe3 (GHUKCHPOBAHHbLIE MPOMEXYTKH BPEMEHH TOCHE BbIKIIOYEHHS
nons, a Takxe Bpems 7, NpoaonbHO#l penakcauuu npotoHos. Onpe-
DeieMbIMM NapaMeTpaMH ABISIOTCA MHAEKC cBoGoaHoro diouaa
(UC®), B npoueHTax, u Bpems T, B CeKyHaaX.

SIMK npuMeHSI0T B HeOOCaXXEHHBIX CKBAXXMHAX VI BblACAEHHS
KOJUIEKTOPOB, NPHOIM3UTENBHOM OLEHKH MX 3(PEKTUBHON nopuc-
TOCTH, onpenesieHUs xapakrepa (HedTb, Boga) HaCbILIEHHOCTH KOJI-
JIEKTOPOB.

YcnoBua npMMeHeHMs: BEPTHKANbHbIE U CIA0OHAKIOHHbIE CKBa-
)KHHbI, 3aMOMHEHHbIC IMHUCTOH MPOMBIBOYHOM XHUAKOCTbIO MAOT-
HOCTBIO He MeHee 1,2 r/cm3 , BA3KOCTbIO Gosnee 25 ¢, BOXoOoTaaYEH He
6Gonee 9 cm3/30 MuH 6e3 106aBOK YIIEBOAOPONOB; COAEPXKAHUE Mar-
HUTHBIX PHMeceii B Mopoaax JA0MKHO 6biTb Menee 50 Mr/cm3, B mpo-
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MbIBOYHOI XHMIKOCTH —He Gosee 1 Mr/cm3; ypoBeHb POHOBOTO cHr-
Haja B MPOMBbIBOYHOM XXMAKOCTH — Ha YPOBHE COOCTBEHHBIX LLIYMOB
npubopa; BA3KOCTb NaactoBoit Hedptu — MeHee 0,3 INa-c.

17.2 TpeGoBanusa K U3MepUTeNbHbIM 30HIamM AMK:

- OMAMa3oH onpeAencHUs HHAeKca cBoGoaHoro ¢aiouma — 3-
100 %;

- mpenen JOMycKaeMoW OCHOBHOM MOrpEeWHOCTH OMpeaeneHus
HUCOD — 13 % B ananaszone UC® ot 3 10 50 % u 15 % B nnanasone
HUCOD or 50 no 100 %;

- JomycKaeMas AONOJHUTENbHAs MOTPEWHOCTb, Bbi3BaHHAs W3-
MeHeHMeM HampsDKeHus1 nuTaHua Ha £10 %, — He 6onee 0,2 oCHOB-
HOM TNOTIPeLIHOCTH;

- JDomycKaeMmas AOMOMHMTENbHAS TMOIPEeLIHOCTb, BbI3BAHHAsI W3-
MEHEHHEM TeMIepaTypbl OKpyXalowlei cpeabl, — He Gonee 0,1 oc-
HOBHO# NOrpelHOCTH Ha Kaxabie 10 °C OTHOCHTENbHO CTAHAAPTHO-
ro 3HayeHus, pasHoro 20 °C.

17.3 TlepBuYHYI0 H NepHOAHYECKHE KaTUGPOBKH BbIMOMHAIOT,
MOMECTUB CKBaXHHHbI NpuGop B cTaHAapTHbii 06pasent UCP 3264-
84, xoTopbiii YCTAHABANBAIOT BEPTUKANILHO Ha PACCTOSSHUU HE Me-
Hee 50 M OT CHMNIOBOIt, OCBETUTENbHOH U PANUOTPAHCAALMOHHON
certeil, yopaB B paauyce 50 M Menkue reppoMarHUTHbIE MPEAMETI
(Kene3Hbiit toM). [MoneByio KATMOPOBKY NPOBOASAT C MOMOLLBIO KOH-
TPOALHOTO AaTYHKA.

17.3.1 Tpe6oBaHusa K nNpuGoOpy, KOTOPBIii HAXOOAUTCSA B Kanubpo-
BOYHOM YcTpoitcTse: oTHoweHHe curHana CIT k nomexe — He MeHee
100; Bpema cnaza curuana CIT — He menee 200 Mc; OTK/IIOHEeHME
YaCTOTHOM HACTPOWKH OT 4acTOThl MpeLeccun — MeHbiue 5 i,

17.3.2 KoHTponupyeMbie napaMeTpbl: BpeMsl MOIpH3aLnH — GONb-
we 2 c; «MEPTBOE» BPpeMs — MEHbLIE 35 MC; BpeMs NepBoil 3a1epXKK
(ana uamepenus U;) — Menbiue 100 Mc; pasanyme B 4acToTax Ha-
CTpOIiKHN W npeueccuu — Gonbue 5 'u.

17.3.3 TTapametpbl, noanexawme KatHOpoBKe: Hy/Ib-CUTHAJIbI Ka-
Hanos usmepenua U, U,, U, orknonenns U, U, U, npu kanu6pos-
K€ KaHala NOCTOSAHHBIM HamMpsDKeHHEM (CTaHAApT-CUTHabl); OTKAO-
nenus U, U,, U; B cranpaptHom obpasue HC®; otkionenns U, U,
U,, cootserctaytomme curnany CIT ot KOHTPOABLHOTO JaTYMKa.

17.4 TloaroToBKy K McCneqOBaHHAM, opOpMIEHHE 3arONOBKa M
CaMM MCCNEeAOBaHMS BbIMOAHSIOT COMIACHO TpeGoBaHMAM pa3aena 6.
JlononHuTeNbHbBIE TPEGOBAHHUA:
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17.4.1 Tpu nomeleHUW NMpHOOpa B CKBAXHHY PETHCTPUPYIOT CHT-
HaJlbl KOHTPOJIBHOTO AaT4MKa, HyNb- U CTaHnapT-cHrHanw U, U, U,

17.4.2 Tlocne crmycka npu6opa B MHTEPBaJ UCCIENOBaHHI C Mo-
MOLLBIO KOHTPONILHOTO JAaTYMKa MPOBEPSIIOT COOTBETCTBUE YacCTOT-
HOI#t HACTPOIKH YaCTOTE MPELIECCUH H PETMCTPUPYIOT YPOBEHb MOMEX
MPY BLIKJIIOYEHHOM TOKe noaspu3aumu (doHoBas 3anuch).

17.4.3 KOHTpONbHYIO 3aNHUCh BLINONHSAIOT B HHTEpBane NMOpoA, B
xotopbix UCD Gonbie 4 %.

17.4.4 CkopocTtb KapoTaxa — He Gonee 250 m/u.

17.4.5 Ina pacuéra BpeMEHH NMPOAONbHON peNaKCauuu AaHHbiE
SAMK peructpupyiot OAHHM U3 CAEAYIOLUHX CII0CO60B: 5 KpHBbIX U,
€ HU3MEHSIOWMMHCS BPEMEHAMH NoNspu3alnu; 15 3Havenuii U, Ha
ukcupoBaHHO¥ rayOMHE NpH pa3IMYHbIX BpEMEHaX MONAPU3ALMH,
15 3naueHuit U; Ha PUKCHPOBAHHON IyOMHE NPH Pa3NUYHBIX Bpe-
MEHax IeiCTBHSA OCTaTOYHOTO TOKa.

17.5 OcHOBHbIe MONOXEHUS KOHTPOJIA Ka4eCTBa H3MEPEHUH per-
JIAMEHTHUPYIOTCA pa3aeoM 6. JJonoMHNTeAbHbIE TPEGOBAHHUA:

17.5.1 YpoBeHb ()OHOBbIX MOMeX He A0/KeH npesbiwars 2 % UCO.

17.5.2 OTHoOwEeHHE YPOBHA NMOMEX NMpPH BKIIOYEHHON Monsgpu3a-
LIMM K YPOBHIO fIOMeX MPH BbIKJIIOYEHHOMH NONSApU3aLMH B UHTEPBa-
Jlax nopoa 6e3 KONNEKTOPOB (aprujUTMTbl, AaHTMAPHTHL U T.M.) — He
HOXXHO NpeBbilaTh 3.

17.5.3 PacxoxmeHMe NOBTOPHbIX 3aMepOB MPOTHB MJIAaCTOB, M
Kotopbix UC® Gonbue 4 %, He gonxHo npepbiwath £10 %.

17.6 Ha TBEpAbIX KOMUAX Pe3yNbTaThl U3MEPEHMI NPEACTABASIOT B
apudmernyeckom maciutabe B Tpexe T2 (puc. 1).

18 MATHUTHBIN KAPOTAXK

18.1 MarHuTHbBII KapOTaX OCHOBAaH Ha M3yYeHUM MarHUTHbIX Xa-
PaKTEPUCTUK FOPHBIX MOPOI M HANPSDKEHHOCTH reOMarHUTHOTO NOJis
B MOPOAAX, BCKPBITBIX CKBXHHO. OH BKJIIOYAET:

- KapoTaX eCTECTBEHHONO MarHHTHOTO MO, OCHOBAHHDII Ha H3y-
YeHHM: BeKTOpa (Moaylsl BeKTopa) T Hanps)XEHHOCTH M€OMarHUTHO-
o NOJisi WK ero cocTaBasiowux X, Y,Z; npupawieHuit MoOJHOro BEKTO-
pa unu ero coctrasasiowmx (AT, AZ); komnoHeHT HopMaibHoro (T, ,
Z, ) v anomanbHoro (T, , Z, ) nona. ExMHuua naMeperns B CHCTeMe
Cl/l Tecna (Tn), npoGHaﬂ ennHuua — HaHorecna (1 HTn=10"% Tn).
Paguyc uccnegobaHuit IpU KapoTaxe eCTeCTBEHHOTO MarHUTHOTO NoAs
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H3MEHSETCA OT HeCKONMbKHUX MeTpoB 10 100-150 M B 3aBUCHMOCTH OT
reOMETPUM M MarHUTHBIX CBOHCTB BAKHAIOLLIENO OOBEKTa;

- KapoTax MarHuTHoii socnipuumunBoctH (KMB), ocHOBaHHbI# Ha
H3Y4YEHHH MUCKYCCTBEHHOTO MEPEMEHHOrO 3EKTPOMArHUTHOrO NMoAs,
BeanunHa JJIC KOTOpOro onpeaenseTcss MarHUTHOM BOCNPUHMYHBO-
CTbIO C FOPHbIX MOpoA. lonyckaercs BbipakeHHe pe3yabTaToB U3Mepe-
Huit B eauHuuax CHU win CI'C, cBA3aHHBIX MeXIY cO00# COOTHOLLE-
HueM ¥, (CH)=4ry (CI'C). Pannyc uccnenoBanuii cocrarnsier 10-60 cm.

B HedrerasoBbix CKBAXXHHAX MarHUTHBIN KapoOTaX NPUMEHSIOT WIs:

- onpeaeAeHUs MarHUTHOH BOCMIPUHMYMBOCTH U HAMarHUYEHHO-
CTH MOPOA, B Pa3pe3ax MapaMeTPHYECKUX CKBaXHH;

- JINTOJIOrMYECKOTO PaCYIECHEHUSI U KOPPENSLIMH T€ONOTHYECKUX
paspe3os;

- BbLAE/MIEHMSl HHTEPBANOB pa3pe3a, COAEPXALIUX MarHUTHbIE MU-
Hepanbl ¥ 30Hbl OPYACHEHHS,;

- ONpeAeNeHus 3JIEMEHTOB 3aJieraHus mopoa, Kotopsie audde-
PEHLMPYIOTCS MO MarHUTHBIM CBOMCTBaM,;

- ofecne4yeHHs MHTEPNPETaUMM Ha3eMHbIX MarHHTOPa3BeOYHbIX
pabor.

MarHuTHbBIA KapoTaX BBIMOMHAIOT B HEOGCAXKEHHBIX CKBaXMHaX.
JlonoAHHUTENbHBIMH OTPAHUYEHHUAMH ABISIOTCA NPUCYTCTBHE B NPO-
MBbIBOYHO# XHUAKOCTH 106aBOK (heppOMarHHTHLIX MUHEPAIOB (rema-
THTA) U BAUAHHE METATHYECKUX KOHCTPYKUMNI CKBAXHHBI B paany-
ce MCCNeAOBaHNA 30HAOB.

18.2 Ins npoBeneHUss MarHUTHOTO KapoTaXa NMPUMEHSAIOT; CKBa-
XHHHbIE KanfmaMeTpbl — IS UCCAeSOBaHHA MarHUTHOW BOCNPUUM-
YUBOCTH Cpedbl; CKBXXMHHbIE MarHUTOMETPbl MUl H3MEPEHUS Ha-
NPSXEHHOCTH MarHUTHOro nossa. PexoMeHayeTcs HUCMONb3OBaThH
npubopbl, codeTalowue 06a MoayIA.

18.2.1 OcHoBHbie TpeGOBaHUA K NPHUGOpaM A1 MAarHUTHOTO Ka-
poTaxa: onpeaejaeHue MarHUTHONW BOCMPHUUMYHUBOCTH X, H MOAYJs
BeKTOpa T HanmpsiXXéHHOCTH F€OMarHUTHOTO NOJISI U €ro COCTaB/IA -
IOLUKX; BO3MOXHOCTb MCCEA0BaHUSA CJIaGOMarHMTHLIX pa3pes3os C
x<10 -4 ea. CH u aHOManuAMU MarHuTHOro nosist mexee 10000 HT .

18.2.2 MuHuManbHble TpeGOBaHMA K METOAHYECKOMY obecrieye-
HMIO: JJI KapOTaXa MarHWUTHOH BOCMIPUMMYUBOCTH — TNPOrpaMMbi
Y4€Ta BNUAHHUA CKBAXHHBI; U1 KAPOTAXa €CTECTBEHHOTO MarHUTHO-
TO NOAA — YYET BAMAHUA KPUBU3HbI CKBAXKHHbI; PaCUET MOy BeK-
Topa T HanpsAXX€HHOCTH NEOMAarHUTHOTO MOJA.
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18.3 Kanu6GpoBKu BLIMONHAIOT COMIACHO OOLUMM TPeGOBaHMAM
paszsena 6. Kak 4acTHOCTb:

18.3.1 Kanu6GpoBKy KannameTpoB Ha CKBaOXXHHE BbIMOAHSIOT A0 U
nocJie Kaporaxa ¢ MCnojfib3oBaHWeM paGoyux Mep MarHUTHOM BOC-
MPUHUMYHBOCTH, TECTOB WJIH CTaHAApT-curHanos. [lpuGop aomxeH
pacnosaraTbCsi Ha pacCTOSHUM He MeHee S JUTMH 30HAA OT METAUIK-
YeCKUX MpeAMETOB.

18.3.2 KaanbpoBKy MarHMTOMETPOB BLIMOJIHAIOT MDY MNOMOLUM
Mepbl MarHUTHOMH MHAYKLUMHM WIH TPalyHPOBOYHOrO KOMIUIEKTA Ha
KOHTPOJIbHBIX MYHKTaX: paiioHa (CTaTyc nepHoanyecKon Kannbpos-
KM) M CKBaXXHMHbI (nosieBas Kanubposka). U3mepeHHst Ha KOHTPO.IbHbBIX
NMYHKTaX BbIMOMHAIOT npubopamu M obopyaoBaHueM (reodusmuyec-
Knit KaGenb, perncTpaTop U Ap.), KOTopble HCMOAb3YIOTCS Mpy Npo-
Be€HUH CKBOXUHHbBIX HCCAEAOBAHUIA.

18.3.2.1 KOHTPONbHbII NYHKT paitOHa AO0MXEH GbITb PACMONIOXKEH
B YCJIOBHSIX HOPMILHOTO MarHMTHOTO NOJIAA; UENECOOOPa3HO UCTIONb-
30BaTh IUIS 3TOrO0 KOHTPOJbHbIE MYHKTHl Ha3€MHO MarHMTOpa3Bea-
Ku. Ha KOHTpO/IbHOM NyHKTe paiioHa BLINOAHAIOT: NEPHOAUUECKYIO
KaJIMOPOBKY MarHUTOMETPOB; H3MEPEHHE KOMIMOHEHT HOPMaNbHOTO
NONS; OLEHKY OCHOBHO# MOrpeLHOCTH H3MepPEHWit N0 BOCIPOU3BO-
JMMOCTH pe3y/bTaToB.

18.3.2.2 KOHTpOAbHBI# MYHKT CKBaXMHbl BbIGMPAIOT MO KapTe
HW30AMHAM MAarHUTHOTO MO/S B 06/IaCTH HAMMEHbILEro rPaIMeHTa Ha
yAaleHHH He MeHee 50 M OT MeTaIMYECKHX MpeaAMeTOB (KapoTax-
Hasl CTaHuMsl, o6caaKa CKBaXWHbI U Ap.). PaccTosHKe A0 YCTbA CKBa-
XHMHbBI ¥ a3UMYT HanpaBJieHUA AOKYMEHTHPYIOTCA B (paiinax namepe-
HUit. Ha KOHTPONLHOM TYHKTE CKBaXWHHbI MPOBOIAT: NMOAEBYIO Ka-
JIMGPOBKY MarHUTOMETPOB; H3MepPEeHHE KOMITIOHEHT MarHUTHOTO NOAs
JUIS MIPUBA3KY Pe3y/IbTAaTOB H3MEPEHMIT B CKBaXXUHE K HabnioneHuaM
Ha MOBEPXHOCTH.

18.4 UccnenoBanus B CKBaXXMHAX BHIMONHAIOT COMIACHO TpeGoBa-
HHUAM 3KCNIyaTaUMOHHO# AoKkymeHTauuu. [Tpu stom:

18.4.1 o Hayana u mocnie U3MepeHuii (He nosaHee 2-3 MMM Noc-
J1e U3BIeYEHUs NPUGOpa U3 CKBAXHHbI) MPOBOAAT PErUCTPALIMIO HYJb-
W CTaHA3PT-CUTHANOB.

18.4.2 CkopocTb KapoTaxa ¥ wWar AMCKPETH3ALMH N0 INyOHMHE He
BOMXHbBI npeBbiwiath 1000 M/4y 1 0,2 M COOTBETCTBEHHO.

18.4.3 Bo Bpemst NpoBeAeHUA KapOTaXa METOAOM eCTECTBEHHOTO
MarHUTHOTO NOJISi PEKOMEHAYETCA Napajule/ibHOe U3MEPEHHE BapHa-
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UKl MATHUTHOTO MOASA Ha KOHTPOJILHOM MYHKTE CKBaXXMHb! BTOPbIM
CKBaXXHHHBIM MM Ha3eMHBIM MarHMTOMeTpoMm. Takue u3MepeHUs
ABNAIOTCA 00A3aTENbHLIMM B CAEAYIOLIMX CAy4yasiX: MHTEpBal Mar-
HUTHOTO KapoTaxa npesbitaet 1000 M; Mo pe3ynbTaTaM MarHWTO-
pa3BeJOYHbIX PaGOT YCTAHOBAEHO, YTO AMIUTUTYAbl KOPOTKONEPUOA-
HbIX BapHaLKii NPEBOCXOAAT MOIPELIHOCTH U3MEPEHHIA.

HccnenoBaHWs MarHMTHbLIM KapOTaXOM HE MPOBOAAT BO BpeMs
MarHUTHbIX Oypb.

18.4.4 B uHTepBanax npoBefeHHS KapoTaxka MArHUTHOM BOCTIPH-
MMYHBOCTH 0653aTeNbLHO BHIMOJIHEHNE KABEPHOMETPHH, 3 KapOTaXxa
MarHUTHOTO MO — MHKIMHOMETPUH.

18.5 IepBuyHas 06paboTKa AAHHBIX MArHUTHOTO KapOTaXa dOJIXK-
Ha ofecneynBaTh pelieHWe KayeCTBEHHbIX 3a1ay (pacy/siecHeHHe pas-
pe3a o MarHUTHbLIM CBOWCTBaM M Ip.).

18.5.1 Jina xaporaxa MarHMTHOW BOCTIDMMMYMBOCTH perjlaMeH-
THUPYETCSl YCTAHOBKA HyJIeBbIX JIMHMIA O YPOBHIO CUTHAjIa B BO3/yXe
0 ¥ nocie HaGmoaeHHii U BBeAeHUE MONPABOK B pe3yJbTaThl H3Me-
PEHMIA 3a BAMAHHE CKBaXHHbI (MPU HEOOXOAUMOCTH).

18.5.2 ina kaporaxa ecTeCTBEHHOr0O MarHUTHOTO MOJS BbIMOHA-
I0TCA: YYET BAUAHNS KPMBU3HbI CKBAXHUHbI; pacyéT Moays Bektopa T
HANPAXEHHOCTH NEOMArHUTHOTO NOJA (NPU W3MEPEHWUH ero COCTaB-
NIAIOWMX); PacyET noKasaresei aHOMaabHOro MarHuTHoro nons. Ile-
pexon OT U3MEPEHHBIX KOMMOHEHT MOJIHOTO MarHUTHOIO MO K KOM-
MOHEHTaM AHOMAJIbHOTrO MOJS OCYLUECTBASIOT BbIYUTAHWEM YPOBHSI
HOPMANBLHOTO MOAS, YCTAHOBJIEHHOTO Ha KOHTPOJIBHOM TNYHKTE CKBa-
XUHbI (NMPH HEOGXOAUMOCTH, C YYETOM U3MEPEHHDbIX BapHauuii). B crry-
yae M3MepeHHus npupaweHuit nona (AT, AZ) ypoBeHb nons, HalaeH-
Hblif Ha KOHTPOJILHOM MYHKTE CKBaXHHbI, MPUHUMAIOT 32 HYJIEBOMA.

18.6 Ha TBEpabIX KOMHAX NPU COBMECTHOM BbIMOJHEHUH KapoTa-
Ka MarHMTHO# BOCNPUMMYHMBOCTH M KapOTaXa €CTECTBEHHOTO Mar-
HUTHOTO MOJIS pe3yabTaThl NpeacTasasaioT B Tpekax T2, T3 (puc. 1).

19 KABEPHOMETPHUA U ITPOPUIIEMETPUA

19.1 U3yyeHne reomeTpuu CTBOJMIA CKBaXHHBI MPOBOIAT MO pe-
3yNbTaTaM M3MEPEHUS HECKONbKHX OUAMETPOB (HE MeHee ABYX) BO
B3aMMHO NEPNEHANKYAAPHBIX NMJIOCKOCTAX — NMpoduneMeTpus crBo-
Jla, @ TAKXKE M CPEHEro AMaMeTpa CKBaXXUHbI — KaBepHoMeTpus ([1C).
HUsMmepseMasn BeMuMHA — AMAMETP CKBAXKHHBI B MUJUIUMETPAX (MM).
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PaznMyaloT — BEPTHKANbHYIO NpoduaeMeTpuIo, NpH KOTOPOIi
MPOBOAAT PErHCTPALIMIO H3MEHEHHs (OPMBI U pa3Mepa NonepeyHoro
CEYEHMs CKBAXHHbl MO CTBOJNY, H TOPHU3OHTANbLHYIO NMpodUNeMeT-
puio (npodunorpaduio), npu KoTopoii GpUKCUPYIOT AaHHbie 0 dop-
Me U pa3Mepax OfHOrO MOMepeyHOro CEYEHH CKBAXKMHBI.

JaHHble 0 PpaKTHYECKOM AHAMETpe CKBaXHHbI HEOOXOAMMDI AIsi
peLeHHs CACoYIOUMX 3a0ay:

- OLIEHKM MPUXBATOOMACHOCTH XeN06OB, CAIbLHUKOB, INTHHHUCTbIX
M 1W1aMOBBbIX KOPOK, HHTEPBAJIOB BbIKpAlIMBAHUS W BbIBAJIA MOPOL;

- y4yéTa reOMETPUH CTBOJIa MPH aBapUiHbIX paGoTax, CBA3aHHbIX
C M3BJIE€YEHUEM M3 OTKPHITOrO CTBOJIa MOCTOPOHHHX NMPEAMETOB;

- Bbi6Opa MHTEPBAJIOB YCTAHOBKH NaKEePOB UCMbITaTe/s MAACTOB,
UCHbITaTesieit Ha Kabese U CBepsiLero KepHOOTOOpHHMKa Ha Kabene;

- BblGOpa MHTEPBANOB A4Sl YCTAHOBKM 0alliMaKa, LEHTPaTOPOB U
TypOy/IM3aTOPOB 06CaAHOI KOJIOHHBDI;

- onpeaeneHua o6bEMa 3aTpyOHOTrO MPOCTPAHCTBAa WA pacyéra
KOJIMYECTBA TAMMOHAXHOW CMECH; YTOUHEHHUS re0IOrH4ecKoro pas-
pe3a, B TOM 4MC/€ BbiIeIEHUS KOJIEKTOPOB MO MOSABACHHUIO MMHHHU-
CTBIX KOPOK;

- yuéTa AMaMeTpa CTBOJIa NP MHTepnpeTauny AaHHbix BK3, BK,
T'K, HK u ap. metonos.

HccnenoBaHuio KaBepHOMeTpHeii-npoduneMeTpueii moanexar Bce
CKBaXHHbBI 6€3 UCKIIOUEHHS.

19.2 Tpe6GoBaHusa K KaBepHOMepaM H NMpoduieMepam:

- AMAana3’oH U3MEPEHHS AMAMETPOB CKBAXHHbI KABEPHOMEPOM —
ot 100 o 800 mm;

- AMANa3oH U3MepeHHsA paauycoB mpodunemepom — OT 25 m0
400 mm;

- npeaen AOMyCKaeMOi OCHOBHOM NOTpeLIHOCTH KaBepHOMEpa —
He Gonee +3 MM B ananasoHe a0 400 MM 1 He Gonee +5 MM B Auana-
3oHe ot 400 no 800 mMm;

- npenes AOMYCKAaeMOit OCHOBHOI nmorpewHocTn npodpuneMepa —
He Gonee 12 MM,

- DOMOJIHUTENbHAsA NMOrPELHOCTD, BbI3BAHHAS U3MEHEHUEM Hanpsi-
XKEHMs NUTaHus, — He Gonee 0,2 3HAYEHUS OCHOBHO# MOTPELIHOCTH;

- OOTMONHMUTENbHAA MOFrPEWHOCTb, BbI3BAHHAsA U3MEHEHUEM TEM-
nepaTypbl OKpyXaiolueii cpeabl, — He 6onee 0,1 3HaueHUA OCHOBHOM
AIOrpelHOCTH Ha Kaxable 10 °C OTHOCHTENIbHO CTAHAAPTHOIO 3HAYE-
Hud, pasHoro 20 °C;
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- IOOMONHHUTENbHAA MOTPELIHOCTD, BhI3BAHHAA OTKIOHEHHEM CKBa-
XHHbI OT BEPTHKA/IU, HE NOMXKHA npeBbiluaTh 0,5 3HaYeHHs OCHOB-
HOM NMOrpelHOCTH.

19.2.1 NMpu6opbl KOMIVIEKCHPYIOT C APYFHMHU npuGopaMu (Moay-
naMH) 6e3 orpaHuyeHMUiA.

19.2.2 MunumansHble TpeGOBaHNA K METOANYECKOMY M TIPOTPaMM-
HOMY 0GeCeveHHIO 3aKII0YAIOTCA B HAUIHYHH METOAMK M MpOrpaMm
pacyéra owaau, GopMbi M 06BbEMA CKBAXHHbBI MO JaHHBIM MPOdu-
NeMETPHH.

19.3 TMepBHyHYIO, NEPHOAHYECKHE U NOJEBbie KATHOPOBKH BelyT
COMIACHO OGWHM Tpe6OBaHHAM pasaena 6.

19.3.1 OCHOBHbIM CpeaCTBOM NEPUOAHYECKNX KATMGPOBOK ABNAET-
cs Habop U3 nATH 06pa3LOBbIX KOJEl WIH KATHOPOBOYHasl YCTAHOBKA
Tna YI1-Ks, koTopble BOCRpOH3BOAAT 3HAYEHHA AMaMETPOB B AHaNa-
30He ot 100 a0 800 MM ¢ norpeiuHocTbio He Gonee 1,0 Mm. Jdomnycka-
€TCSl HCTIOJIB30BAHHE TaKKe KATMGPOBOYHBIX YCTPOICTB, MOCTAaBASAEMbIX
3aBOAIOM-H3rOTOBUTENEM (TaK Ha3blBaeMble, «rPeGEHKU»), €C/IH NO-
TPEeLHOCTb BOCNPON3BeICHUS HMH AMaMeTPOB He npeBbiluaeT 1,0 MM.

19.3.2 B xauecTBe cpeACTBa MOJIEBOH KAaMUOGPOBKH HUCMOMb3YIOT
00pa3LoBbie KoabLia (He MeHee ABYX) MU «IPeOEHKY».

19.4 UccnenosaHns B CKBAXHHaX BeAYT COIMIACHO TpeGOBaHMAM
pasgena 6.

19.4.1 nTepBan KOHTPOABLHOM 3anMCH NO/MKEH BKAIOYATh yyac-
TOK NPOTAXEHHOCTbIO He MeHee 50 M mepea BXoAoM B 0GcamHylo
KOJIOHHY M He MeHee 20 M B KOJIOHHe.

19.4.2 Ina npuGopoB OAHOKPATHOTO PacKpbITHA MOBTOPHYIO 3a-
MHCh He NMPOBOAAT; KOHTPONbHYIO 3aMHCh BHIMONHAIOT COI/IACHO Npe-
IblayLieMy pasaeny.

19.5 OcHOBHBIE NMOIOXEHNA KOHTPOJISI KaYeCTBa H3MepeHMii per-
JIAMEHTUPYI0TCS pa3fieioM 6. lononHuTeNbHbIe Tpe6GOBaHUSA:

19.5.1 PacxoxaeHHs KpUBbIX OCHOBHOIA H TIOBTOPHOI 3amuceit He
JOMXHBI NPeBbILLaTh +5 MM.

19.5.2 PacxoxaeHHUst H3MEPEHHbIX H MPOEKTHLIX AHAMETPOB KO-
JIOHHDBI M CKBOXHHbI B MHTEPBAaaX C HOMHHAIbHIM ANAMETPOM CTBONA
He JO/XHbI MpeBbilaTh 3 MM.

19.6 IMepBuyHas oGpaGoTka BKAIO4AET NPHAAHHE KaBepHOIPaM-
MaM 1 npodunerpammam pu3MyecKux MaciuTaboB, NOCTPOCHHE 1O-
nepeYHbIX CeYEeHH i CKBAXMHbI NO pe3y/bTaTaM TOPH3OHTAIBHOM Npo-
dunemerpum.
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19.7 Ha TBEpAbIX KOMUSAX pe3yAbTaTbl M3MEPEHUH NPEACTABIAIOT B
apudMmernueckom Macuitabe B Tpeke T1 (puc. 1).

20 HHKIIMHOMETPHA

20.1 HHKIHMHOMETpUYECKHE MCCIIEI0OBAHUS — 3TO U3MEPEHHA 3e-
HHTHOrO YI1a M a3UMYTa CKBaXXHHbI B GYHKUUY €€ rnyOuHbl. EanHn-
1a n3MepeHus — rpaayc. Cokpaiuerue — UHk.

HWHKAMHOMETpHYECKHE HCCNEROBAHUA MPOBOAAT NMPH MOABEME
CKBaXXHHHOrO npubopa B BEPTHKANbHbIX CKBAXXHHAX INYOUHOI CBbi-
we 300 M ¥ B HAKNOHHBIX CKBAXHMHAX MyOHHOIM cBbile 100 M ana
pelleHus 3a/ay;

- KOHTPOAs 3aaHHOTO HamnpaBAeHUs] OCH CTBOJIa CKBaXWHbi B
TIPOCTPAaHCTBE NPOEKTHOMY B mpolecce OypeHus;

- BbIXE/NICHHA YYaCTKOB NMepernGoB OCH CTBOJIA CKBaXHHbBI, KOTO-
pble MOTYT BHI3bIBaTb OC/IOXHEHHS NpH GypeHuu;

- NOJY4YeHHA MCXOAHbIX AaHHBIX 1S F€ONIOTMYECKUX NOCTPOCHMUIA,
B TOM YUCJIe ONpeAeIeH!s] UICTUHHDbIX INYOHH 3a/eraHus NpoAyKTHB-
HBIX [UIaCTOB, 111 UHTEPNPETALMH AaHHBIX MArHUTHOTO KapoTaxa u
NNacTOBOH HAKIOHOMETPHH.

HccnenoBaHus BBINOAHAIOT MaTHUTHBIMH (TOYEYHBLIMH M HEMpe-
PBIBHBIMH) B HEOOCAXKEHHBIX CKBAXHHAX U TMPOCKONUYECKUMHU HH-
KJIMHOMETPaMH B HEOGCAXXEHHBIX U OGCAKEHHBIX CKBaXKHHAX.

20.2 Tpe6oBaHMst K HHKIMHOMETPaM Il UCCAEA0BaHUA Heobca-
XEHHBIX CKBaXHH:

- AMana3oH u3MepeHHus asumyra — ot 0 o 360°;

- TPaHKUBl IMANa30HOB U3MEPEHUs 3eHUTHOro yraa — ot 0 no
45, 90, 135, 180°;

- IAanasoH M3MepPeHHs ancuaanbHoro yrna — ot 0 go 360°;

- nonycKaeMasi OCHOBHAs MOrpeliHOCTb U3MEPEHNs a3UMYTa ANs
3eHUTHBIX YIJIOB Gonee 3° — He Gonee + 2°;

- [omyckaeMasi OCHOBHasl MOTPEIHOCTb M3MEPEHHUSA 3€HHUTHOTO
yraa — He Gonee * 0,5°;

- [OMOMHUTENbHAS NOTPELLIHOCTD, BbI3BAHHAS W3MEHEHHEM HaMps-
KEHHs MUTaHHA, — He Gonee 0,2 3HaYEHUST OCHOBHOI MOTPELIHOCTH;

- DOMONHMTENbHAs MOTPEUIHOCTh, BHI3BAaHHAS M3MEHEHUEM TEM-
fepaTypbl OKpyxaiowei cpeabl, He RonxHa npesbinats 0,1 3Have-
HHS OCHOBHO MorpeitHocT! Ha Kaxapble 10 °C OTHOCHTENbHO CTaH-
JApTHOIO 3HA4YeHHS TeMmnepatypsl, pasHoro 20 °C.
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20.2.1 TpeGoBaHNs K METOAHYECKOMY OGECTIEYEHHIO 3aKTIOYAIOT-
€A B HATMYUHU NPOTPaMM pacyéTa:

- KOOPAMHAT OCH CKBaXHHHBI;

- abGCOMOTHBIX OTMETOK IyOMH;
npupauteHuit (YANHWHEHWH) AJIMHBI CTBOJIA;

- BEJIHYHHBI M HAMpPaBleHUSI CMelleHUs 326051 CKBAXXHHbI OTHO-
CHTENIBHO YCTbA;

- XapaKTepHCTHK paccesiHus (HeonpeaenéHHOCTH) KOOPAMHAT.

20.3 TlepBHYHYIO, NEPHOAMYECKHE U MOJEBbIE KAIHOPOBKH Npo-
BOIAT COrMacHO 06mum TpeGoBaHMAM pa3aena 6.

20.3.1 IMepnoanyeckue KanMOpOBKH BbIMIOJHAIOT COOTBETCTBEHHO
TpeGoBaHuaM MY 41-17-1373-87 «OtpacneBast cucteMa obecneve-
HUA eAMHCTBA H3MepeHMil. MHKIMHOMETpPBI H OpHeHTaTophl. MeTo-
ZIMKa NMoBepKu». OCHOBHBIM CPEICTBOM Ka/IMGPOBKH CIIyXAaT YCTAHOBKH
YKHU-2, VIIH-1, YIIU-3.

20.3.2 Mpu UCnOABL30BAHMH HHKJIWHOMETPOB, HE NMOANAZAIOLMX
noa aeiicreue MY 41-17-1373-87, ux nepuoanyecKyio KanuGpoBKy
TIPOBOIAT B COOTBETCTBHH C METOAMYECKMMM YKa3aHHAMM, peria-
MEHTUPOBaHHbIMM IKCMIYaTaALIMOHHOM HOKYMEHTALMeiA.

20.3.3 Toneyo Kanu6poBKy MHKIMHOMETPOB NPOBOAAT HEMOC-
PEACTBEHHO nepel CKBAXHHHbIMH M3MEPEHMSMU M MOCe HUX, MC-
nonn3ys yraomep-ksaapant YK-2 u 6ycconp BI'-1 (win BIH).

20.4 OG1me TpeGOBaHHUS K NPOBERECHHIO H3MEPEHMIT OnpeneseHbl
B pasgeJie 6. JlononHuTeAbHbIE TPEGOBAHNA Pa3NUYHb] U HHKJIMHO-
METPOB Pa3HbIX THMOB.

W3MepeHHs TOYeYHBIMK MarHHTHLIMM MHKJIMHOMETPaMH NMpPOBO-
IAT B OTKPBLITOM CTBOJIE WM B JIETKOCIUIABHbIX OYpWIBbHBIX TpyGax
(JIBT) npu noabéme cKBaxnHHoro npuéopa. Kak uckinouenue, no-
NYCKAIOTCA U3MEPEHHUS 3EHUTHBIX YIJIOB B CTAIbHBIX GYPHAbHBIX TPY-
6ax win B 06CagHON KOJOHHE.

20.4.1 U3amepenus B Toukax npoBoaat Yepe3 10 ¢ nocae nonHoii
OCTaHOBKM npubopa.

20.4.2 Eca¥ MHTepBal MCCAENOBaHMII HAaXOAMUTCA CYMIECTBEHHO
Bbillie 32605 CKBaXHHbI, TO MePBOE U3MEPEHUE BHIOAHAIOT Ha Iy-
6MHe MATM METPOB HMXE 3aJaHHOrO MHTEpBala, Mociaeayouie —
yepe3 2-3 M, 3aTeM NMEPEXOUAT K H3MEPEHHUSM C MPUHATHIM LLATOM.

Ecay uccneaoBaHMsi HAYMHAIOT OT 32608 CKBaXMHbBbI, TO MEpBOe
M3MepeHUE BbIMONHAIOT Ha [MyOHHE 5 M Bhbilile HETo, NMOCJe Yero nepe-
XOAAT K U3MEPEHUSIM B TOYKAX IIyOMH, KPaTHbIX LUAry U3MEpeHUil.
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20.4.3 1lJar u3MepeHHit B OTKPbITOM CTBOJIE JO/XKEH GbiTh paBeH
25 M B BEPTUKAJIbHBIX CKBAXKHHAX C 36eHUTHBIMH YIJIaMu 1o 5°; 10 M —
B CKBAXHHAX C YT/IaMH Bblllie 5°; S M — B CKBRXHHaX C MHTEHCHBHO-
CTbIO HCKpHBeHUs 10 0,5°/M; 2 M — Ha y4acTKax C UHTEHCHBHOCTBIO
uckpubaeHus 0,5°/M u Gonee.

Hlar uamepennit B JIBT (3eHUTHBIX YI/IOB B CTa/lbHOM OGCanHOM
KOJIOHHE) NOMKEH ObiTh paBeH 40 M It 3eHUTHBIX YI/IOB 10 5°; 20 M —
TIPH 3€HUTHBbIX yraax cBbiwe 5° 1 10 M — Ha y4yacTKax ¢ MpHHyAM-
TeJIbHbIM UCKPUB/ICHHEM.

20.4.4 UsmepeHus B JIBT npoBoasAT Ha pacCTOAHUM He MeHee 15 M
OT CTaJIbHO KOJIOHHBI H Typ600ypa 1 Gosee 3 M OT CTaIbHBIX 3aMKO-
BbIX COCAMHEHHUIA.

20.4.5 IoBropHble H3MEPEHHS BHIMOJHAIOT B KaXA0# MATOM TouKe.

20.4.6 i3MepeHHUA, BLIMOAHAEMBIE MOCAE YITYGNEHHUS CKBaXM-
Hbl, HEOOXOIUMO NMPOBOAUTDL APYTHM MHKIHHOMETPOM C MEPEKPHI-
THEM MHTEPBAA NPEAbIAYILNX U3MEPEHHIT HE MEHee YeM B TPEX TOY-
Kax MOApsA, €CM 3eHUTHbIE YINbI MEHbllIEe 5°, U B MATH TOYKAX NpH
GONBLIMX 3HAYEHUAX 3EHUTHBIX YTJIOB.

B HaKJIOHHO HaMpaBJeHHbIX CKBAXHHAX co cnywieHHbiMu JIBT B
WHTepBaie Habopa KPHBHU3HBI MOBTOPHBIMM H3MEPEHHSMH NEPEKPhI-
BAIOT HE MeHee TPEX TOYeK MOAPAN, U3 KOTOPhIX XOTS Obl B OAHO#M
ZIONXeH GbiTb U3MEPEH a3UMYT.

20.5 Cniyck B HHTepBa/ H3MEepeHMIt NTPUGOPOB HENMpPEPHIBHOMN MH-
KIHHOMETPHH OCYWECTBASAIOT CO CKOPOCTbIO coracHo m. 6.3.6. He
MeHee yeM 3a 20-30 M a0 rayGHHbI Hayasla CKBAXXHHHbBIX M3MEPEHMUIt
CKOPOCTb cirycka cHuxaioT a0 800 m/y. [ocae ocraHoBku npu6opa
€ro BbLAEPXHBAIOT HEMOABMXHLIM B TeyeHue 30 c.

20.5.1 TMepen HayanoM H3MEPEHUHN OCYILIECTBASAIOT MPUBA3KY HH-
KJIMHOMETPA K rnyouHe.

20.5.2 M3MepeHuss HAYHHAIOT, MJIABHO YBEJWYHBass CKOPOCTb
noabéMa npuGopa a0 800 M/4y 6Ge3 pHIBKOB M PE3KHX TOPMOXEHHIA.

20.5.3 Peructpaumio riyOMH OCyWECTBIAIOT C paspeLualoleit cno-
coBHocTbIO He xyXe 10,1 M, CKOPOCTH ABIDKEHHA — He XyXe 1 M/u.

20.5.4 Mpu ucnonb30BAHHM MaTHUTHBIX HHKJTMHOMETPOB PEruCT-
PaLMIO a3UMYTa HEOOXOAUMO OTKTIOUNTD 32 20 M A0 BxoAa B o6can-
HYIO KOJIOHHY.

20.6 TexHONOrHA NMPOBEACHNS CKBAXHHHDBIX HCCICAOBaHMI THpPO-
CKOIHYECKHUM HHKIMHOMETPOM BBLINOJIHACTCS B COOTBETCTBUM C 3KC-
TUTyaTauUMOHHOM AOKYMEHTaUUeH Ha KOHKPETHBI THN MHKJIHHOMET-
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pa M IENUTCA Ha ABa 3Tana — onpeaeneHue reorpaguyeckoro MepH-
ANaHa M 3aMep TPAEKTOPHH CTBOJIA CKBAXKMHBI.

20.6.1 CxBaxunHbIit NpHGOp, COEANHEHHDIN reopU3NIECKHM Ka-
GeneM ¢ HazeMHBIM GI0KOM, PUKCHPYIOT Ha YCTbE C MOMOLLIBIO CHie-
uuanbHoro dnavua, KoTopblit obecneyrBaeT YCTaHOBKY HHKIHHO-
MeTpa B BEPTHKAJIbHOM MONOXEHHH C TOMHOCTbIO He Xyxe +0,3° u
BO3MOXHOCTBIO €r0 pa3sBOPOTa MO aNCUAAILHOMY YIIy.

TIpoBoasiT NpeaABapuTENbHYIO BLICTABKY (OnpeneneHue reorpadu-
4eCKOTO MEpHAHaHa), Noc/ie OKOHYAHUS KOTOPO# MpPOM3BOAAT pa3-
BOPOT KOPMNyca HHKIMHOMETPA NO aNCHAAILHOMY Yy ¥ A06MBaIOT-
€Sl YCTAHOBKM BEPTHKAIbHOTO NOJIOXEHHUA A0 TpeGyeMoit BeNTHUHHDI.

3aTeM NMOBTOPSAIOT NPoOLEAYPY Ha4YaNbHOM BLICTABKH OO MOJyYe-
HHUs cTabuabHoro pesyabrata. JlaHHas npoueaypa npoaomnxkaerca 40-
60 MUHYT.

20.6.2 Tlocae OKOHYAHHA OMepauUMH «BbICTABKH FMPOCKOMMYeEC-
KOT0 HHKJIHHOMETPa», HHKJIMHOMETP 0CBOGOXAAIOT H OCTaHAB/IMBA-
10T Ha HyNEeBOI OTMETKE IIyOMHDBI CKBAXXHHBI U HAYMHAIOT aBTOHOM-
HYI0 pa6oTy COrIaCHO SKCIUIyaTallMOHHOM NOKYMEHTALHMH.

U3smMepeHve TpaeKTOPHH CTBO/A OCYWIECTBAAETCA NMPU CMYCKE M
noabEéMe nMpuGopa HenpepbiBHO WIH TOUKaX. CKOPOCTb 3anKcH — A0
5000 M/4 (npu ycIOBUM NpeNBAPHTENbHOTO WAGNOHUPOBaHHA CKBa-
XHHbI neped U3MepeHUsAMK). OCHOBHOM 3aMep TPaeKTOpHM Ocylue-
CTBJISIETCSA Ha CMYyCKe; Ha MOAbEME — OCYLLECTBIISAIOT KOHTPOAb NMpPO-
BeAACHHbIX H3MEPEHHIA.

PexoMeHayeTcsa npoxoxaeHue WHTEPBanioB nepdopaLMu co CKO-
poctbio 750-1500 M/u. B uensix CHIXKEHHA BePOATHOCTH YAapa HHKIH-
HOMeTpa 00 3a00if pekoMeHayeTcs He AOXOAWTb A0 Hero Ha 5-10 m.
CrosHka Ha 3a60e He Gonee 20 c. OTpbIB OT 33605 NOMXKEH MpPOBO-
OUTHCA ¢ MMHHMATbHO BO3MOXHO# CKOPOCTbIO.

B npouecce 3amMepa TpaeKTOPHH CTBOAA CKBAXWUHbI A1S1 KOMMEH-
cauuu apeitda rupockona HeoGXoAMMO NMPOBOANTb BO BpeMs CIyCKa
U NnoabEMa TEXHONOTHYECKHE OCTAHOBKH. MeToonKa U yCAOBHS Bbl-
MOJIHEHUSA OCTAHOBOK Per/IaMeHTHPYeTCA TPeGOBAaHUAMH IKCIUTyaTa-
UMOHHOM AOKYMEHTaLUH.

20.6.3 Ipu nocnenyioweM W3MEPEHHH, BLIMOAHIEMOM NOCAE Y-
NyGNEeHUs CKBaXHHbBI, UHTEPBAN NMPEAbIAYLIMX H3MEPEHHUH MepeKpbl-
BalOT cornacHo tpeGoBanusam n. 20.4.5.

20.7 OCHOBHbi€ NMONOXEHHUs KOHTPOA KayecTBa M3MepeHHil per-
NaMEeHTHPYIOTCA pa3fiesioM 6.

173



PI 153-39.0-072-01

20.7.1 Kputeprem TOYHOCTH MHKAMHOMETPHYECKMX U3MEDPEHHiIl
ABJISIETCA 3HAYeHHE CPeaHel KBaIpaTHYECKOMH MOrPeHOCTH, BbIYHUC-
JIieMoe TIO Pa3sHOCTAM ABOWHbBIX M3MEPEHHIt, KOTOpOoe He MOMXKHO
APEeBbILATD 3HAYEHUS] OCHOBHOM MOrpelHOCTY UHKJIHHOMETpA:

5= ’idf/ 2,
1=2

roe & — cpeAHss KBaApaTHYeCKas NOTPEIIHOCTb U3MEPEHMIT yT-
JI0B; d, — Pa3HOCTb ABOIHbBIX H3MEPEHHIt YT B (-0 TOYKE; n — YHC-
JI0 JBOMHBbIX H3MEPEHUH.

20.7.2 B npouecce u3MepeHHt TOYEYHbIM MarHHTHbIM UHKIHHO-
METPOM TEKYLLHi KOHTPOJb OCYLLUECTBISIOT OnpeaeieHueM abconor-
HOM Pa3HOCTH MeXIy pe3ylbTaTaMH OCHOBHOTO U MOBTOPHOTO H3Me-
peHMit, KOTOpble HE JO/DKHbI NMpPEeBbILIATL YIBOEHHOE 3HaYeHHe OC-
HOBHOM MOTPELHOCTY HHKJIMHOMETpA.

Ecnn 3HauyeHHs pasHOCTM MPEBBILLAIOT 3HAaueHHE OCHOBHOI MO-
TPELUHOCTH He 6onee YeM B JBYX TOUKAX, TO YUC/IO TOYEK NMEPEKPHITHS
yBEMYMBAIOT Ha aBe. Ecau nocie 3Toro oGluee YUCIIOo ToUEK C YBeaU-
YeHHbIMM 3HAYEHMAMM Pa3HOCTU COCTaBJAET TpU M Gonee, TO nepe-
KPbITHIO NOMIEXAT BCE TOYKH MPEAbIAYLLET0 UHTEPBAAA H3MEPEHHIA.

20.7.3 Ins HenpepbIBHOM MHKAMHOMETPHH MOAYYAIOT Pe3yNbTH-
PYIOLUMIA TPOTOKON 3aMepa KPUBU3HBI, MPOEKLIMH CKBAXUHB HA TPH
OPTOTrOHa/IbHbiE TMJIOCKOCTH WM M3OMETPUYECKYIO NMPOEKUMIO, Ipa-
buku GyHKUMOHANBLHBIX 3aBUCUMOCTEH a3HMYTa, 3eHUTHOTO Yrjla 1
yria noBopoTa (YCTaHOBKM OTKJIOHMTENIS) C MOMOLUBIO MPOTPaMM-
Horo obecreyeHuss o6paGOTKU Pe3yAbTaToB, pa3spaGoOTaHHOro s
KOHKPETHOrO THIMAa WHKIMHOMETpa.

20.7.4 1ns nonyueHHs AOCTOBEPHBIX KOOPAMHAT TPAeKTOPHY CTBOMA
CKBaXHHbI, KOTOpasi MMeeT MpOTAXEHHbIA (Gonee 200 M) BepTn-
KUIbHBIA y4acToK (3eHMTHbie yrIbl He Gonee 3°) pekoMeHayercs
NpOBEPATb MMPOCKOMUYECKHM HHKIMHOMETPOM AaHHblE, MOMYyYeH-
Hble C NOMOWIbIO MATHUTHBIX HHKJIHHOMETPOB.

20.8 O6paboTKa U obopMiIeHHE Pe3yNbTaTOB U3MEPEHHUIt Pa3iny-
Hbl ISl TOYEYHBIX U HEMPEPLIBHBIX MATHUTHLIX ¥ TMPOCKOMMUYECKUX
MHKJIMHOMETPOB. AJINOPUTMbI 06PaGOTKM ONpenesiloTcst NporpamMm-
HbIM obecneyeHneM. PernaMeHTMpyeMbIMU AOKYMEHTAMHU SBASIOTCS:

~ CBOAHas TabAuLa pe3ynbTaTOB WHKIMHOMETPUYECKUX U3Mepe-
HUH (3HAYEHHUS 3EHUTHBIX U a3UMYTANbHBIX YINOB) C 3aAaHHBIM Wa-
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roM no raybuHe. [Ina Touek ¢ MHOrOKpaTHbIMM U3MEPEHHUSMH MPU-
HUMAIOT CpelHUe 3HAYEHHS M3 Pe3y/IbTaTOB BCEX U3MEPEHHI;

- KoopauHatbl X, Y u Z Touek oCHM CTBOJIa CKBAXHHBI B CHCTEME
KOOPAMHAT C HaYajloOM B LEHTPE pOTOpa H OCAMM, MapaiebHbIMU
OCSIM reofIe3UYECKO CeTH, IaH M NMPOPHIbL CTBONA CKBaXHHBI. TMo-
JIOXWUTe/IbHbIE HanmpaBReHUs KOOPAMHATHbIX OCell MPUHHUMAIOT Clie-
HYIOLUMHU: oCb X — ceBepHOE; OCh Y — BOCTOYHOE; OCb Z — BHH3.

KoopanHaTbl ToueK BbIYHCASIOT MO AUPEKLIMOHHBIM yrjiaMm, ans
Yyero B H3MEPEHHbiE MarHUTHbIC a3UMYThbl BBOAAT MOMPAaBKK Ha Mar-
HUTHOE CKJIOHEHHE H cOanXeHHe MepuanaHoB. Ilpu BbIYUCAEHHH
KOOpAMHAT HCMOJB3YI0T GopMyasl (Wi GOpMyIbl, YYUTbIBAIOLINE
W3MEHEHHs YITIOB 1 a3MMYTOB MO I1yGHHeE):

" +0, o, | +0o
ZISII\ -l cos =1 1.

2 ’
2 0 o, +0
A sn =) F 9 iy St T
? = 2
Z cos';""i

rae X,, Y,, Z, — KoopaMHATHI onpenensieMoi TOYKM; /, — wiar
M3MepeHHi MeXay ToYKamu i-1 U i; 8, |, 6, — 3EHUTHbIE YIJIbI B TOY-
Kax i-1 W i; o |, @, — AMPEKUHOHHBIE YIJIbI TOYEK i-1 M i, n — KONK-
YECTBO TOYEK.

20.9 Matepuansl, nepefaBaeMbie HeAPONO/bL30BATENIO, HOKHBI
COepXaTh: CBOAHYIO TabAMLY pe3ylbTaTOB MHKJIMHOMETPUYECKUX
H3MepeHHit, a I HaKNOHHO HAanpaBAeHHbIX CKBRXXMH — AOMNOJHK-
TeJIbHO IUIaH U MPOUIb CTBONAA CKBAXUHDL.

Ha nnaHe CKBaXWMHbI MOKa3bIBAIOT: HAMpaB/lieHUEe KOOPAUHATHbIX
oceit; MacLUTab; MOJOXEHHE YCTbl CKBAXXHHbBI; MPOEKTHOE U (aKTH-
yecKoe MonoXxeHue 3a6os; cMelieHue 3a605; AUPEKUMOHHBINH yroa
WY a3UMYT HaMpaBleHUs «yCcTbe-3a60i1»; pacCCTOSIHME B IJIAHE MeX-
ny GakTUUeCKUM U MPOEKTHLIM MosoxeHusMu 3a6os. Ha npodune
CKBaXKHHbI MOKA3biBaIOT: HaNpaBieHHWe KOOPAUHATHOM OCH Z; Macll-
Ta0; AMPEKUMOHHBIA Yrol WIM a3MMYT BEPTHKANbHOM TUIOCKOCTH,
Ha KOTOPYIO NPOEUMPYETCH OCb CKBAXHHbI.
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21 MJIACTOBAS HAKJIOHOMETPHUA

21.1 InacroBas HaKJIOHOMETPHS — BHIO KapoTaXa, npeiHasHa-
YeHHbIH A1 onpeaeNeHHA 3NMEMEHTOB 3aleraHusl Mopoa B pa3pese
CKBAXMHBI.

Pe3ynbTaThl MAaCTOBOH HAKIIOHOMETPHH MPUMEHAIOT A Bblae-
JIEHHS M ONPEACNCHUS TOMWMH M INEMEHTOB 3ajJeraHua (yrioB
a3MMYTOB NMaeHHA) TUIACTOB FOPHBIX MOPOJ C Pa3IHYHBIMU JIUTONO-
THYECKUMM M PUALTPALIHOHHO-EMKOCTHHIMH XapaKTEPHCTHKaMH,
daumanbHOrO aHaNM3a M MPOTHO3UPOBAHMS HA 3TOi OCHOBE CTPYK-
TYPHBIX H KOMOHHHPOBAHHDIX JIOBYLIEK, OLIEHKH JOCTOBEPHOCTH pe-
3yNbTaTOB CEHCMOpPa3BeNKH H BbIGOPA MECT 3a/I0OXKEHMS CKBAXHH.

21.1.1 TnacroBas HaKJIOHOMETPHA MOXET ObITb peainu3oBaHa B
ABYX MoaMdHKaLKaX: Ha OCHOBE U3MEPEHHS HaMpaBAeHHs reoPU3n-
4YeCKHX NoJieit, HarnpuMep 3NEKTPOMArHUTHbLIX (ONpeaeSEHHbIMY BO3-
MOXHOCTSIMH pacrnoJiaraeT MeTol MHAYKUHMOHHO HaKIOHOMETPHH);
Ha OCHOBE peaIn3aLMH MeTOIa KOOPAUHAT.

IlnactoBas HaKJIOHOMETPHS MO METOAY KOOPAWHAT OCHOBAHA Ha
onpenesneHHH OPHEHTALIMH TOHKOTO NMPOCNOS MO KOOPAHHATaM TPEX
WK 6ONbLIETO YHCAA TOYEK, COOTBETCTBYIOLIMX CEYEHUIO NMPOCIO0n
CKBaXWHOM, N peaju3yeTcs MyTeM U3MEpEeHHMI MPUXMMHBLIMH 1aT-
YMKaMH, MEepeMeLLalOLIMMHUCS N0 HECKONBKHM Pa3fituHbiM o6pa3y-
IOLUMM CTEHKH CKBaXWHbl B MJIOCKOCTH, MEPNEHANKYNSIPHON OCH
CKBaOXHHbI. B KauecTBe JaTYMKOB UCMOIb3YIOT MUKPO3OHIbI WM 6o-
KOBble MMKPO3OHIbl, Kak HanGonee 3¢ddeKTHBHBIE MO NPOCTOTE,
HaEXHOCTH, paspelualolleit cnoco6HOCTH, AMana3oHy H3MepAEMbIX
XapaKTepHCTHK U CKOPOCTH U3MEpEeHHSL.

21.1.2 Paauychbl CKBaXHHBI, H3MepsieMble OHOBPEMEHHO C 3JIeKT-
PUYECKHMH XapaKTEPUCTHKAMH MOPOA, TaKKe HCMOAL3YIOT WWis Onpe-
ZeNeHUs SNEMEHTOB 3aJieraHHus nopoa (cnocod MeXaHU4eCcKoi HaKIo-
HOMETPHH) NPH YCAOBHAX: MOTPELIHOCTb U3MEHEHHS PaiMyCOB — He
Gonee nepBbIx A0/EH MM; MO pe3yabTaTaM ONpoGOBaHHS KOHKPETHOTO
npu6opa ycTaHOB/IEHA CXOAMMOCTDb Pe3y/IbTaTOB 3IEKTPHYECKON U Me-
XaHHYECKOH HaKIOHOMETPUH.

21.1.3 OrpanuueHus Merosa — obuiMe 1A MPHXHMHbBIX CKBa-
XXHMHHbIX MPH60POB. CKOPOCTb NPOBEAECHUA HCCAEAOBAHHIT — He Go-
nee 800 m/u.

21.2 Annapatypa (Ha3eMHasi naHejJib W CKBaXWHHblit mpubop)
NAACTOBON HAK/JIOHOMETPUHK AOKHA YAOBAETBOPATb OOWMM Tpe6Go-
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BaHMAM K npuGopaM Wi MCCNEAOBAHHSA OTKPBITOTO CTBOJMA CKBAXHH
u obecneynBaTh BO3MOXHOCTb M3MEPEHHUS (MM Pacy€Ta Mo pe3yib-
TaTraM M3MepPEHMIi) MapaMeTPOB, XapaKTEPHU3YIOLWMX NMPOCTPAHCTBEH -
HOE MOJIOXEHHE TUIACTOB.

21.2.1 KoMIutekc U3MepsieMbIX M pacCYETHBIX NTApaMeTPOB IJIaCcTo-
BOii HaKJIOHOMETPUH AO/DKEH BKIIIOYATh XapaKTEPUCTHKH mopoa 1
CTBOJIa CKBAXHHBI MO [yGHHE:

- 3JIEKTPHYECKHE XapaKTEPUCTHKH NOPOI B NPHCKBAXHHHO# 30-
He — 3HaYeHHA KaXYLWeErocs yIeAbHOTO 3/1eKTPHYECKOr0 CONpPOTHB-
JIEHHS ,,, BBIYHC/ICHHBIE O M3MEPEHHBIM MOTEHLHANY HITH TOKY KaX-
JIOTO IaTYMKA; a3UMYTallbHOe pacnpeneieHre Kaxyuierocs YOC npu-
CKBOXXHWHHOM 30HbI; HHTerpajibHOe 3HauYeHHe Kaxyuerocs YOC Ha
ZNaHHOM Tny6GHHE;

- 3MIEMEHTHI 3a/leraHua MJIaCTOB — Yrol U asMMYT NaieHMus, KO-
TOpble PaCCYUTHIBAIOT C Y4ETOM JAHHBIX O KPMBH3HE CKBaXMHbI;

- 3/IeMeHTbl KPHBH3HbI CKBaXWMHBI — YroJ M a3sMMYT HaKJIOHa,
paccyMTaHHble O OPTOrOHAIbHLIM COCTABASIOWMM YI/Ia HAKJIOHA U
BEKTOpPa MarHMTHOTO MoJs 3eMiu;

- XapaKTEPUCTHKH CTBOJA CKBAXMHbLI — PaaMyChi MO KaXaoMy
HarpaBJICHHIO,

- OPMEHTHPOBaHHYIO POPMY CEYEHHS CKBAXMHbI Ha JAHHOM Iy-
6uHe.

21.2.2 Obs3aTenbHble TpeGOBaHHS K CKBAXXUHHOMY npHOOpY:

- HaJM4Me He MEeHee YEThIPEX MPUXUMHBIX AaTYHKOB,

- H3MEpEHHE KaXIbIM JaTYNKOM He MeHee JBYX XapaKTepUCTHK —
JUMEKTPUYECKOH (KaxyLueecs CONMPOTUBIEHHE, MOTEHUMAN WIM Cuia
TOKa) U MeXaHHU4eCKoii (paanuyC CKBaXHHbI);

- HIHYUE UMHKIMHOMETPHUYECKOro OJ10Ka (AaTYMKK Yria M asu-
MyTa);

- COIIaCOBaHHbIE MO TEKYLIEMY BpEMEHH U3MEPEHHS BCEMM AaT-
YUKAMH;

- KOHCTPYKUMS OaTYMKOB AO/DKHA oGecneynBaTh U3MEPEHHS Ka-
KYWIHUXCSA YACAbHBIX COMPOTUBJICHHU B AMana3oHe ot 0,5 no 150 Om'm
npH n3meHeHnH YIC npoMbiBOMHOI XHUAKOCTH OT 0,05 10 5 Om-M;

- Tpe6oBanmns Kk satunkaM MK, BMK, unkiMHoMerpuu Takue
Xe, KaK 111 OTAEAbHO NPUMEHSAIOIMUXCA NPHOOpPOB (MOAYNEi) 3THX
MeronoB (noapasaenst 14.4, 14.8, u pasnen 20).

21.2.3 ononHurenbHble peKOMeHAYEMble TPeGOBaHHMA: HAAUuME
aKCeepoMETPHYECKOTO 610Ka C JATYNKOM TMHEHHOrO YCKOPEHUA 11
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BBEICHHA MONMPaBOK 33 HEPAaBHOMEPHOCTb ABHXXEHHS CKBAXHHHOIO
npu6opa; 4yBCTBMTENILHOCTb AAaTYUKOB K H3MEHEHHUIO paauyca — He
Gonee nepsbix Koneit MM.

21.2.4 MunuManbHble TpeGOBaHUS K MeTOAMYECKOMY obecrnieye-
HHUIO: MPOrpaMMHAs peanm3auMs MOCTPOEHMSA KOppensuMi Mexay
KPHBbIMH MHMKDO30OHIOB; Pacy€T 3JIEMEHTOB 3aJeraHua nopoa no
MeToAy KOOPAMHAT.

21.2.5 LlenecooGpa3Ho annapaTypHOe WIH METOAHYECKOE KOMII-
JIEKCHPOBAaHUE TUTACTOBOI HAKJIIOHOMETPHH C JICKTPUYECKUMH CKa-
H .
21.3 KannGpoBxu annaparypbi, CKBaXHHHbie MU3MEPEHUS U KOH-
TPOJb KaYeCTBa MaTEpHATOB MPOBOAATCS B COOTBETCTBUH C Tpe6GOBa-
HHSAIMM IKCIUTYaTALIMOHHOM JOKYMEHTAaUMH Ha KOHKPETHbII THMN an-
MapaTyphbl.

21.4 ®opMma npeacTaBleHUs JAHHBIX Ha TBEPABIX KONMSX He pera-
MeHTHpyeTrcs. O63aTe/IbHO NpeacTaBIeHHe CACAYIOLNX Pe3yIbTaToB:

- KPHWBbIX H3MEPEHHIT BCEMM NEKTPHUECKUMM MMKPO3OHAAMH C
HaHECEHHbIMH JIMHUSAMK OCHOBHBIX KOppESALIHii;

- KpHBbIX npoduieil CKBOXXHUHbI [0 JAHHBIM M3MEPEHUs1 PazUyCOB;

- MHKJIMHOTPaMMBbl (YrOA M a3MMYT KPUBH3Hbl CKBaXHHDLI);

- HaKJIOHOTpaMMbl (YF/Ibl MU a3UMYTbl MaleHUS NOBEPXHOCTEIH pa3-
ZieN1a IIacToB MO BbIAEAEHHBIM KOPpensuusMm);

- 0GOGLUEHHBIX YIVIOB H a3UMYTOB NafieHUs A5 OTAENbHbIX MIACTOB.

Ha TBEpabix KONUAX MOTYT ObiTb MpeACTaBIeHbI APYrie pe3yabTa-
Tbl (OpHEHTHpPOBaHHbIe GOPMbI CEYEHHSI CKBAXHHDB!, CXeMbl OPHUEH-
THPOBAHHOTO TMOMIOXEHUS MMKPO3OHIOB MPH M3MEPEHHUAX, THCTO-
rpaMMmbl, po3bl-AHarpaMMbl 1 Ap.).

22 TEPMOMETPHUA

22.1 Meron 3aKnIO4aeTcs B U3YYEHHH €CTECTBEHHBIX U MCKYCCT-
BEHHbIX TEMJIOBbIX MOJEi B CKBAXHHE B YCTAHOBUBLUEMCS M HEYCTa-
HOBHMBLUEMCS pexuMax. U3Mepseman BeanurHa — Temneparypa (pas-
HOCTb TeMniepatyp) — B rpaaycax Lleascus (°C). Cokpauenne — T
wnu Tepm.

HU3MepeHne ecTeCTBEHHbIX MOAEH BLIMOMHAIOT:

- B YCTAaHOBMBILEMCS PEXHME C LIENbIO ONIPEAENEHHUS €CTECTBEH -
HOW TeMmepaTypbl MOPOA, reOTEPMUYECKOTO MPANUEHTa, reOTEPMH-
4eCKOM CTYyNeHH;
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- B HEYCTAHOBMBLUEMCS peXHMe AIs CONPOBOXIEHUS GypeHus n
KapoTaxa — ofnpeJeNeHHUs1 TeMIepaTypHOro pexuma pabortsl 6yposo-
r0 MHCTPYMEHTA W CKBAXHHHbIX NPUGOPOB;

- nony4yeHus wHbopMaumMK LI y4ETa TEMINEPATYPhl NPU UHTEp-
MpeTaumy AaHHBIX KapoTaxa.

Pa3uuua nonei, U3MEpeHHbIX Ha 3THX PeXHMaX, 3aBUCUT OT Bpe-
MEHH npeGbiBaHHS CKBAXHHbI B MoKoe. OHa TeM Gonbliie, YeM MEHb-
WK MPOMEXYTOK BPEMEHH MpOLLesl MOCcAe NMPEeKPAWEHUS LIHPKY-
JIALMM NPOMbIBOMHO# XHUAKOCTH B CTBONE CKBAXHHbBI M APYTUX TEN-
JIOBBbIX BO3ACHCTBMA — 3aKONOHHBIX MEPETOKOB, APOCCENUPOBAHMS
HedTH, raza U BoAbl, MPOXOXIEHUA PPOHTA BOA, 3aKaYUBAEMbIX B
MAacT, 1 T.4.

H3mepeHUs MCKYCCTBEHHBIX MONEH BeayT WiA:

- OLIEHKH TEXHHYECKOro COCTOSIHUA 06CaXEHHBIX CKBaXHH — Of-
peaeNeHus BhICOThI MOAbEMA LIEMEHTA; BblACICHUS HHTEPBAIOB 3aT-
PYGHBIX AEPETOKOB; KOHTPOJISI UHTEPBANOB nepdopaLluu; uccnemo-
BaHWi repMETHYHOCTH 00CanHbIX KOJIOHH U QPOHTaHHbIX TPYO;

- COMPOBOXIEHHA MPOLIECCa IKCTUTYaTALIMH CKBAXHMH B KOMIUIEKCe
C APYTUMH METOAAaMH OMNpeAc/ieHUs <«IPUTOKA-COCTaBa» — Bblaesie-
HHUSl UHTEPBAIOB U Npoduieit MPUTOKOB U MPUEMUCTOCTH; YCTAHOB-
JIeHHS! OGBOAHEHHDBIX MHTEPBAJIOB B JOOBIBAIOLMX CKBAXHHAX; MpPO-
CeXHBaHUA TeMnepaTypHOro ¢poHTa 3aKauMBacMbIX BOA; MCC/IE0-
BaHNA HarHeTaTeNbHbIX CKBAaXWH; ONpele/ieHHsT UHTEPBAJIOB BHYT-
PHKOJIOHHBLIX TIEPETOKOB; KOHTPOJSA 32 BHYTPHIUIACTOBbIM FOPEHM-
€M, MapoTen/IoBbIM BO3IE/ICTBHEM W TEPMO3aBOAHEHHEM.

Pe3ynbTaThl U3MEpPEHHUH, B TOM YHC/E €CTECTBEHHbBIX NMOJeil, no-
JIyYEHHbI€ B YCTAHOBHMBILEMCS PeXHME, HCTIONb3YIOT MPH 3TOM B Ka-
yectBe (POHOBbIX HaG/MIOAEHUIA.

22.2 B 3aBUCUMOCTH OT H3MEPSEMO# BEIMYMHBI Pa3/TMYAIOT MOAM-
dukaunn merona: oGbIYHYI0 TEPMOMETPHUIO («TEPMOMETPHS»), NpHU
KOTOPO#t U3MEPAIOT TEMIIEPaTypy, U AuddepeHUHATbHYIO TEpMOMET-
PHIO, KOTIa U3MEPSIOT pa3HOCTb TEMIIEPATyp.

IuddepeHunaNbHYI0 TEPMOMETPHIO NOAPA3E/ISIOT HA aHOMANUIA-
TEPMOMETPHIO (M3MEPEHUE OTKIOHEHHIT TeMnepaTypbl AT OT HeKo-
TOPOro Cpe/lHero 3Ha4YeHus1) U rpalUueHT-TEPMOMETPHIO (M3MepeHue
Pa3HOCTH TeMnepaTyp ABYX HAaTYWKOB, Pa3sHECEHHBIX Ha (PUKCHPO-
BaHHOE PacCTOSTHUE).

22.3 [Ina u3MepeHMs TeMIepaTypbl MPUMEHSIOT TEPMOMETp CO-
NPOTUBNEHHUA, CITyCKaeMblil Ha reopu3ndeckoM kabeae, MaKCUMab-
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HbIi PTYTHBIM TEPMOMETP M NIYOMHHbIH CAaMONULLIYWHI TEPMOMETD,
onyckaembie Ha GypuibHbiX Tpy6ax B cocrase UIIT.

TepMOMeTp CONPOTHBIEHHUA KOMIUIEKCHPYIOT ¢ mpuGopamu oc-
TanbHbIX MeTonoB TUC. OH sirnsercs yacTbio TEXHONOTHYECKOTO 610Ka
B c6opKax Moaynei.

22.4 TepMOMeTp COTPOTHB/ECHHS HO/IKEH YAOBIETBOPATH CEAYIO-
MM TPeGOBaAHHAM:

- paspelwaolas cnoco6Hoctb — He xyxe 0,01 °C (w1 oTaenbHbix
Moaudukaunit npuéopos — 0,1- 0,3 °C);

- OCHOBHas MOTPELIHOCTb M3MEPEHUS TEMNEPaTyp B 3alaHHOM
ZMana3oHe u3MepeHuit — He Gonee 2 %,

- MOCTOSTHHas BpeMeHH — He Gonee 2 c;

- COMPOTHUBNEHHE YYBCTBUTENLHOIO 3JIEMEHTa MOCTHKOBOTO Tep-
MoMeTpa — He Gosiee 2000 Om;

- IOMOJIHUTE/IbHAsA MOrPEeLIHOCTb U3MEPEHHS 3a CYET HarpeBaHus
YYBCTBHMTE/NIbHONO 3/€MEHTa MPOXOAALMM Yepe3 HEro TOKOM — He
6osice NONOBUHDI JONYCTUMOMN NMOrPELIHOCTH;

- COTMpPOTHB/IEHHE M3ONALMH XU KabGeas nmpu pabGore ¢ TepMo-
METpOM — He MeHee 2 MOMm.

22.5 TepBHyHY10, NEPMOANYECKHE U TIO/IEBble KATHOPOBKH BEAYT
cornacHo o6wum TpeGoBaHHAM pa3aena 6. KanubpoBKH BHINOMHSIOT,
PYKOBOACTBYSACb SKCIUIYaTALMOHHOM NOKYMEHTAUMEN il KOHKpET-
HOrO THMAa CKBaAXWHHOrO npubopa.

22.5.1 KOHTponupyeMbIMH MapaMeTpaMH SIBJASKIOTCSA NOCTOAHHasA
BPEMEHH U MOCTOAHHAs TEPMOMETPA, COOTBETCTBYIOLIAsS H3MEHEHHIO
BBIXOAHOTO HampsixeHus Ha 1 °C.

22.5.2 OCHOBHbIM CPECTBOM MEPHUOANYECKUX KANHOPOBOK ABNSA-
10TcA 6aKM € BOLONH PalMYHON TeMMEpaTypbl; TEMMEPATYPY BOABI
YCTaHaBJIMBAIOT C NMOMOLIbIO 0GPa3LOBbIX TEPMOMETPOB.

22.6 UccnenoBaHusi B CKBaOXHHAX BEAyT, pYKOBOACTBYSACH C/efy-
IOLWHMH TPeGOBaHHAMM:

22.6.1 Mepen cnyckom npuGopa B CKBaXMHY U3MEPSIOT TEMIEpa-
TYpY OKpyXaiolleit cpeabl (IOMYyCKaeTcs M3MEPEHUE TeMIepaTyphl
BO31yXa B CTAHLHU) ONHOBPEMEHHO CKBAXHHHbIM TEPMOMETPOM U
pTyTHbIM. PazHMua B NoKa3aHMAX 0GOMX TEPMOMETPOB He AOMXKHa
npeBbiwath 10,5 °C.

22.6.2 MpuMmepHas CKOPOCTb KapoTaxa AOMKHa cocTasisTs 1000;
800; 600 1 400 M/4, eciu nocTosHHasA BpeMeHu paBHa 0,5; 1;2ud ¢
COOTBETCTBEHHO.
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s perucTpaunK aHOMaInit TeMNepaTyp, UMEIOLLMX HEGOMbLLYIO
NPOTAXEHHOCTb MO ryOHHE, CKOPOCTb KapOTaXa PacCUMTBIBAIOT KaK

v=3600T, /G, ,

rae T, — nMOpor 4yBCTBUTENbHOCTH TePMOMETpa, G — rpanMeHT
TeMMepaTypbl B CKBaXHHE (151 ECTECTBEHHOTO NOJISI — re0TepMHUYeC-
Kuit rpanueHt I'), 15— AMHaMMYecKas TEMJIOBast HHEPLHUs, KOTOpas B
1,5-2,5 pa3a Gonblile NacCNOPTHOrO 3Ha4Y€HHS TMOCTOSAHHOM BPEMEHH T.

MuHUManbHaA TOMUMHA A MPOCNOS B METPAX, A KOTOPO#
AHOMAIMA TeMNepaTypbl MAaKCHMaJIbHO 6/1M3Ka K MCTHHHOI, omnpe-
HeNAeTcs BhlpaXeHueM

hin = nv1;/3600.

Ecau 3HaYeHHe aHOMAJIMK YCTaHABJIMBAIOT ¢ TOMHOCTHIO 99,9; 99,5;
99; 95 1 90 %, To K03 PHLHMEHT 7 paBeH COOTBETCTBEHHO 6,9; 5,3;
4,6;3 12,3

22.6.3 FeoTepMuyecKHe UCCIEAOBaHHS NPOBOJAT TOJIBKO Ha CNYCKe
npu6Gopa nocne npe6GbiBaHKA CKBAOXHHBI B IOKOE He MeHee 10 cyTok.
Bonee TOuHbIt MPOMEXYTOK BpeMEHM YCTAHABIMBAIOT ISl paitoHa
OMbITHBIM TTyTEM; pealbHO OH MOXET COCTAB/ATb OT HECKONbKUX Me-
CALEB 0 HECKOMbKHX JieT. B CKBaXHHe He AOMKHO ObiTh Mepenusa,
rasonposiBIeHHIA, 3aTpyOHOTO ABHXEHHA.

IMpu onpeaeneHnu ecrecTBeHHON TeMNEPaTypbl HEOGXOAUMO: MPO-
BECTH Ha psane MyOHH M3MEPEHUs NMPH HEMOABUXHOM TEPMOMETPE;
BBIMONHUTL HE MeHee ABYX MOBTOPHBIX H3MEPEHUIt N0 BCeMy CTBONY
C MHTEPBAJIOM BpEMEHH MeXIy HUMH He MeHee CYTOK; B 0GOHX Ba-
PHMaHTaxX pasHHLA NMOKA3aHWi He Ao/MXHa npesbiliats 1 °C.

22.6.4 U3mepeHns TeKyliel TeMnepaTypbl B CKBAXHHE IS Ompe-
JieJieHUS] TEMMEPaTYpPHOTO peXuma paboTbl GypHAbHOrO HHCTPYMEH-
Ta U CKBRXMHHBIX NpHOOPOB NPOBOAAT MPH CAYCKE M NMOAbEME Tep-
MOMeTpa.

Ipu onpeneneHWH MECT NOIMIOLIEHHS B OTKPHITOM CTBOJE BbI-
MOTHSAIOT CEPHIO Pa3sHOBPEMEHHbIX H3MepeHMit. JIoKanu3aLmio UHTEp-
BQJIOB MHTEHCHBHBIX MOTMOLLEHHUI MPOBOAAT MO XapaKTePHBIM aHO-
Ma/MiM TeMINepaTyphl.

22.6.5 UsmepeHus TeMnepaTyphl Il OLUEHKH TEXHHYECKOTO CO-
CTOSIHMA 00CKEHHbIX CKBAXMH BBIMOMHAIOT NPH CIYCKE CKBAXHH-
HOro npu6opa, MOBTOPHOE M3MEPEHHE — MPH €ro NoabEMe.
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22.6.5.1 [ina onpeaeneHusi BbICOTbI MOAbEMA LieMEHTa 3a oGcan-
HOH KOJIOHHOM H3MEPEHHS MPOBOAAT OT YCTbA 10 33608 CKBaXHHbI
flocNne 3aTBEPACBAHUSA LIEMEHTa, HO He TMO3Xe YeM uyepes ABOe CYTOK
NoC/ie LIEMEHTUPOBAHUA KOJIOHHbI VIS HOPMAJIbHO CXBAaTbIBAIOLIMX-
Csl LEMEHTOB U uepe3 15-20 4 Wi GbLICTPOCXBATbIBAIOLNXCA LIEMEH-
ToB. ONTHMaNBbHOE BPeMs MCCeOBaHUIl Asi HOPMAJIbHO CXBaTbiBa-
jolMxca LeMeHTOB — Yepe3 15-30 y nocie OKOHYaHHA 3a/IMBKU.

3anpeluaercs npoBeaeHne N106bIX paGoT B CKBaXHMHE Nepel H3Me-
PEHHUAMM BO M306eXKaHHE HapyLLEHHS TEMIEPATYPHOro peXuMa.

Ipy nprMeHeHNM HECTAaHAAPTHBIX LEMEHTHBIX PaCTBOPOB, & TaK-
Xe B C/y4yae BBIMOKHEHUA PaboT MO CNeLUMaNbHbIM NPOrpaMMaM pe-
KOMEHAYeTCs MPOBOANTb BPEMEHHLIC U3MEPEHHS TEPMOMETPOM B
MEepHO CXBAaTbIBaHHUSA H 3aTBEpAEBaHHSA LIEMEHTHOM CMECH Yepe3 Kax-
abie 2-3 4y B TeyeHHue 1-2 CyTOK MOCAE OKOHYAHUS 3aIMBKH.

AddeKkTHBHOCTb ONpeaeeHNs BbICOTHI MOAbEMA LIEMEHTA MO TEM-
nepaTypHOli aHOMJIMH CHHXAETCS B BbICOKOTEMMAEPATYPHBIX CKBa-
JKMHaX, MPU MCNOJNIb30OBAHUNU HH3KOCOPTHBIX LIEMEHTOB (IJTMHO- H
reJIbLIEMEHTbI), B C/ly4ae 3arpsi3HEHHsI UEMEHTHOINO PacTBOpa WM
ONHOCTOPOHHEMN 3AJIMBKH.

22.6.5.2 ns onpeneneHusi MHTEPBaIOB nepdopaunmn U3mMepeHns
APOBOAAT Ha CIyCKe W noabéMe NMpHGOpa HEMOCPEACTBEHHO Mocne
nepdopauny, 3axBaThiBasi Bblllle WHTepBaia nepgopaunn yyactok
ryOMH NpOTAXEHHOCTbIO He MeHee 50 M. TemneparypHasi aHOMa-
s, o6pa3oBaHHas ropeHHeM 3apsaoB nepgopaTopa, pacTIbiBaeT-
cs B TeyeHue 1-2 cyToK. DpdeKTHBHOCTD BbLAEAEHNSA MaKCHMalbHa
1 6eckopnycHbix nepgopaTopos.

22.6.5.3 Ilpu onpeneneHnn MeCT HErepPMETHYHOCTH OGCATHbIX KO-
JIOHH ¥ TU(PTOBbIX TPYO TEPMOMETPHIO KOMIUIEKCHPYIOT C APYTHMH BU-
ZIaMH M3MepeHHit Kommekca «nputok-coctas» (ITTU, THC-koxTpons).

B cnyyae xopolueit NPUEMMCTOCTH CKBAOXHHbI PErHCTPUPYIOT Tep-
MOTpPaMMBI B MpoLiecce 3aKaukKH B He€ BOAbI MOA JaBNEeHHEM, B ClTy-
Yae HW3KOI NPUEMHCTOCTH — MOC/E CHUXEHHUS YPOBHS XNIKOCTH B
CKBaXXHHe. BbINOAHAIOT He MeHee ABYyX M3MEPEHMIl: B OCTAaHOBJIEH-
HOM CKBaXMHe (KOHTPOJILHOE); MOC/e 3aKayKH BOAbl B CKBaXHHY
HJIH CHUXEHMS B HEll YDOBHA.

22.6.6 U3mepeHns B IKCIUTYaTaLIMOHHBIX CKBaXXMHaX BeayT OAHO-
BPEMEHHO C U3MEPEHHWAMH AaHHbIX ApyruMu Mmerodamu MTI'U. [lo-
C1en0BaTeNILHOCTb Onepauuit onpeaensercs TpeGosaHusIMK pasaena 12.
JlononHurenbHble TpeGOBAHUA CledyiOLIME:
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22.6.6.1 TlpumeHeHne TEPMOMETPOB C NMOPOrOM YYBCTBMTEJIbHOC-
TH He xyxe 0,01 °C 06a3aTenbHO NPH pelIeHUH 3a0ay:

- BblLAENIEHWSI HHTEPBAIOB NPHTOKOB M NMPHEMMCTOCTH;

- OnpeleNeHUsA MECTOMONOXEHHIH OTAAIOLUMX IJIACTOB U YCTAHOB-
JNIEHH OOBOAHEHHDBIX HHTEPBAIOB B NOOLIBAIOLUMX CKBAXXMHAX;

- NpocaeXUBaHUS TeMrniepaTypHoro ¢bpoHTa 3aKaYMBaeMbIX BOL.

22.6.6.2 IpuMeHEeHHE TEPMOMETPOB C ITOPOTOM UYBCTBHUTEIBHOC-
TH 0,1-0,3 °C nonyckaetcs NpH peLUeHHH 3a1ay:

- MCC/NeAOBAaHMUSA HarHeTaTebHbIX CKBAXHH;

- ONpeAeNncHHA HHTEPBAIOB HHTEHCHBHBIX NEPETOKOB;

- BbLAGNIEHUS MECT HApYIUEHHA 3KCIUIYaTAUMOHHBIX KOJMIOHH M
JHGTOBBIX TPYD;

- KOHTpOJS 32 BHYTPHIUIACTOBBIM FOPEHHEM, NAPOTENUIOBLIM BO3-
JeiCTBHEM M TEPMO3aBOAHEHHEM.

22.6.6.3 O6Ga3aTenbHa BHUIEPXKKA CKBAXHHBI ME€pel BbINOTHEHHEM
dboHoBOrO 3aMepa He MeHee ONHMX CYTOK MOCJE MPUOCTAHORIEHHS
paboT, CBA3AHHBIX C MPOMbBIBKOH CKBaXXHHbI.

22.6.6.4 B pexxuMe NPUTOKa PETHCTPHPYIOT HECKOILKO TEPMOTPaMM
(He MeHee TPEX), MEPBYIO — HEMOCPEACTBEHHO NOC/E BbI30BA NPUTO-
Ka, BTOpYyIo — 4yepe3 1,5 4 mocne nepBoii, 3aTeM Yepe3 2-3 4 NpoBo-
IAT ceaylouwine 3amepbt. Obluee Bpems HaGaoaeHmit 3a popMupoBa-
HHEM TEMMEPATYpPHOIt aHOMa/IMKM APOCCEAbHOTO 3¢deKTa 3aBUCHUT OT
neGHTa CKBaOXXHHBI M ROMDKHO ObITh He MeHee 10 4y npu nebute Gonee
10 M3/cyT 1 He MeHee 20 4 NpH MeHbLIMX AeGHTaX.

22.7 OCHOBHbBIE MONIOXEHHSA KOHTPOJASA KayecTBa W3IMEPEHMA,
odopmaeHHUa maHHbIX, GopMUpoBaHUA (aIIOB HENPONONAbL30BaTes
PerIaMeHTHUPYIOTCS Pa3aesioM 6.

22.8 Ha TBEpabIX KOMMUSAX pe3yAbTaThl H3MEPEHUI NPEACTaBASIOT
B TpeKax T2-T3 (puc.1). B MaciuTabGe, BbIGpaHHOM B 3aBHCHMMOCTH
OT pellaeMoil 331341 M AMana3oHa U3MEHEHMA TeMMepaTypbl. Yee-
JINYEHHIO TEMMEPATYPBI AOKHO COOTBETCTBOBATb CMELWIEHHE KPH-
BO¥i BIpaBo.

23 UICNIBITAHUE TUIACTOB, OTBOP ITPOB
THIACTOBBIX ®JIIOMIOB U OBPA3LIOB ITOPOJ

23.1 UcnbiTanne WIACTOB H MADOIHHAMHYECKMIH KAPOTAK
23.1.1 Ucnbitanuna wiactoB npubopamMu Ha KaGene BKIIOYAIOT ABe
Ofnepaumnm:
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- M3MepeHHMe IIaCTOBBIX M FMAPOCTATHYECKUX AABJIEHMI H noc-
Jeayiowuii pacyér k02¢pdHUHEHTOB FMAPONPOBOAHOCTH MOpPOA B
TOYKAX H3MEpeHHs1 — ruapoaMHamuyeckuit kaporax (I'1K);

- oT6Op H MOXBEM Ha AHEBHYIO NMOBEPXHOCTb repMETU3HPOBAH-
HbIX Mpo6 niacToBbix duionaoB — onpo6osanue miacros (OIK).

HcnbiTaHHS BLINOAHAIOT C MOMOLUBIO OQHOM M TO# Xe annaparty-
Ppbl, coaepxaluei CKBaKWHHbIA NpHGOp M Ha3eMHbIi NyNbT NUTAHUA
u ynpasneHus. OyHKUMH CKBAXWHHOTO mpubopa 3akaioyaiorcsi B
M3O/ALUMH HCCNENYEMOrO Y4acTKa CTBOJIAa CKBXKHHbBI MyTEM NpHUXa-
THA K CTEHKE repMETHU3HPYIOLIEr0 pe3uHOoBoro GaliMaka, Bbi30Ba
NPUTOKA XHAKOCTH M rasa U3 KOJUIEKTOpA 3a CYET mepenajga gase-
HHA MeXIy IUIaCTOM M EMKOCTbIO NpHGOpa, H3MEPEHHH JaBNEHHUS B
MOJIOCTH CTOKA Npu6opa, repMETH3aLMH K NOABEME Ha MOBEPXHOCTb
otoGpaHHo# npo6bl. [IpuGop BKTIOYaeT B3aHMO3aMEHSAEMbIE Y3Jibi
onpoGoBaHKus M MCTILITAHUA W 1-3 GautoHa Mo 6 1 KaXAablit AN yTU-
Jn3aunu npobst (Mpo60oc60pHUK). CMEHHBIMU ABNAIOTCA AAaTYHK AaB-
JIEHMsl, KOTOpBIH MOAGHPAIOT Ha MpedeabHYIO BETHYUHY OXHAAEMO-
ro AaBNEHUA B CKBaXHHE, M FepMETH3UpYIOWMit GaliMaK ABYX
THMOPa3MepoB (B 3aBUCHMOCTH OT AHaMeTpa CKBAXHHBDI).

23.1.2 BnaronpHuATHbIE YCROBUS A1 NPOBEJEHUA UCTIBITAHHIA Cy-
LIECTBYIOT B BEPTHKAIbHBIX M CIaGOHAKNOHHBIX CKBAOXXHHAX JHAMET-
pom ot 146 g0 280 Mm npu Temnepatype a0 120 °C u aaBnennu or 8,5
1o 80 MIla npoTHB NIacTOB C TOHKON MIMHUCTOM KOPKOMH M MocCTo-
AHHBIM AHAMETPOM CKBAXHHBI.

HcnbitaHus He NPOBOAAT B FTOPU3OHTAIbHbIX H CHIbHOHAKIOHHBIX
(6onbiue 40°) ckBaXHHaxX, a TaKXKe B HHTEpBajlaX CTBOJIA, MpPENsAT-
CTBYIOWIMX MJIOTHOMY NMPHIEraHHIO 6aliMaKka K CTeHKE CKBaXHHbi
BC/IeACTBHE OOPa30OBaHHMA TOJCTBIX IMIMHUCTBIX WM LUTAMOBBLIX KOPOK,
BOJTHMCTOIi MIOBEPXHOCTH U TPEIMHOBATOCTH CTEHOK CKBAKHUHLI.

23.1.3 OcHOBHass KOHTpONMpYeMas BelHYMHA, MOWIeXallas Ka-
JIH6pOBKe, — NMOTPeLIHOCTb U3MEPEHUSA AaBIEHUMN.

23.1.3.1 lepBuunyio KanH6poBKy MeMOGpaHHBIX TEH30METPHYEC-
KHX npeobpa3oBateseii JaBICHHS NPOBOAUT U3NOTOBUTE/Ib aNNapaTyph!
C MOMOLUbIO ATTECTOBAHHbIX IrPY30NOPLIHEBbIX MAHOMETPOB WIH U3-
MEPHTENIbHBIX PECCOB B TEpMOBapoKaMepe NpH 3aaHHBIX TepMoGa-
PHYECKHX peXXHMAaX.

OcCHOBHas MOrPELLHOCTb H3MEPEHHSA cocTaBaseT He 6onee +£(0,5-
1,5) %, ecnu npegenbl W3MepeHus AaBaeHus pasHel 10, 25, 40, 60
u 80 MIla.
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23.1.3.2 Tlepuoanyeckue KaTHOPOBKH NMPOBOJAT KaXble ABa roaa
C TIOMOLLBIO TeX Xe TEXHUYECKHX CPEACTB.

23.1.3.3 Monesble KaNMOPOBKN AATYMKA JABAEHUS HE MPOBOIAT.
OpHEHTHPOBOYHO paGOTOCMOCOGHOCTb JaT4YMKa MPOBEPSIOT MO M3-
MEPEHHbIM B CKBaXMHE 3HaYEHUAM MMAPOCTaTHYECKOIO JaB/eHUsA.

23.1.4 IMoaroroBuTenbHbIE PaGOTHI K HCC/IEIOBAHHSIM MPOBOAAT B
CTAUMOHAPHbIX YCIOBUAX B 3aKPLITOM ITOMELLIEHUH, TIPUCTTOCO6IEHHOM
1Uisi paGoT ¢ MaciaMM ¥ KEPOCUHOM.

23.1.4.1 INepen BbIE3TOM Ha CKBaXHHY NMpPOBOAAT pa3GopKy npu-
60pa ¥ NMPOBepKy €ro y3ioB U AeTajleil AN KOHTPOAS OTCYTCTBHS
MeXaHHUYeCKHX MOBpeXAeHMH U CBOGOAHOrO nepeMeLeH!s NOoaBHX-
HBIX AeTajieH.

23.1.4.2 Tepen c6opkoit meTaju MPOMBIBAIOT CONSPOM WM
KEPOCHHOM; COEAMHHUTEIbHbIE KaHA/IbI, 30JI0THUKOBbIE pacnpenenun-
TeJIK ¥ TPYOKM mpoyBaloT cxXaTbiM Bo3AyxoM. [Tpo6ocGopHHK M Ka-
Ha/bl NOCTYIUIEHHA XUAKOCTH U rasa MpPOMbIBAIOT ropsayei BoAO#H U
NPOTHPAIOT.

23.1.4.3 INpu c60pKe NPUMEHSIOT KOMIUIEKTHI CMEHHBIX AeTaei,
COOTBETCTBYIOIIME MMYOMHE M ANAMETPY CKBAXHWHLI, rae OyayT
MpOU3BOAMTLCA PabOThl: I CKBAXHMH AuaMeTpoM Gonee 190 mMm
pe3nHOBLIM GauiMak npubopa MMeeT paaMyc KPHMBH3HbI JIHLEBOW
nosepxHocTH 100 MM, ANa CKBaXHH MeHbLUero auamerpa — 75 MM.

23.1.4.4 TIpoBoaaT npoBepKy paGoThl Npu6Gopa Ha CTeHAE MYTEM
BK/IIOYEHHS NEKTPOABUIaTeNA Ha OTKPHITME MPHXMMHOM Janbl A0
cpabaTblBAaHUA KOHLEBOro BbiKjloyaTens. Tak KakK B CKBaXHHe
MPYXMMHASA JIaNa OTKPHIBAETCA 32 CYET MMAPOCTATHYECKOTO JaBNne-
HHA, TO Ha CTeHIe e€ HeOGXOAMMO OTKPHITb BPY4YHYIO C MOMOLLBIO
noMHuKa. 3aKphITHE MPHXHMHON Jlanbl MPOBOAAT Mojaueil ToKa
00paTHOI NONAPHOCTH.

23.1.5 PernamMeHTHbIE pabOThI B CKBAXHHE, MEPEYUCTECHHbIE HUXE,
MpPOBOAAT B 00A3aTe/IbHOM NopsiAKe A1 obecneyeHUs JOCTOBEPHOCTH
M KayecTBa MaTepHaIOB UCMIbITAHHH.

23.1.5.1 PerucTpaumio Hy/lb- M CTaHAAPT-CHTHAJIOB NPOBOAAT,
HCNONb3Y$s 3TANOHHDII PE3UCTOP NYNbTa MUTAHUA U U3MEPEHHS, TIPH
KaXaoM cfycke npubopa B CKBAOXHHY NMPH PacnoyioXeHHH KabGesnb-
HOTO HaKOHEYHHKA Ha YpOBHe cTojia potopa. IIpoaonXuTeabHOCT
PETUCTPALIMK KaXOOro CUrHana S c.

23.1.5.2 KoHTpO/Mb NONAPHOCTH CUrHaAa C AaTYMKa OaBJeHHUS
MPOBOAAT TOMbKO NMPH NEPBOM CHycKe npubopa.
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Ecnu noka3aHuA AaTuMKa yBEIMMMUBAIOTCA C PIyOMHOM, TO criycK
npubopa B CKBAXHHY Mpoaoaxaior. [Ipy yMeHbIUEHHH MOKa3aHHi
npu6op NMOAHMMAIOT O YPOBHA CTO/NA POTOPA, MEHAIOT MECTaMH
BXOAbI M3MEPUTENbHBIX XM/ AAaTYNKA JABACHUSA Ha MYJbTE, PETUCT-
PHUPYIOT HyNb- W CTAHAAPT-CHTHAJbI, MOC/E YEro MPOBOAAT CMYCK
npnéopa B MHTEpPBaNl MCNbITAHMIA.

23.1.5.3 BpiGop uccaeayeMbix TO4EK, OUEPENHOCTb MPOBEAEHMS
HCCNENOBAHMIA M TEXHONIOTHIO NMEPECTaAHOBKM NpUOOpa C OMHOM TOY-
KM Ha Ipyrylo BLINOJHAIOT COrNIaCHO TpeGoBaHusAM noapasaena 10.1.
JnarpaMmbl TaBACHHA Ha KaXKAOH TOYKE HCCAEA0BAHHUSA PErUCTPUDY-
10T OTAEAbHbLIMH daitnamu.

23.1.5.4 HenocpeacTBeHHO nociie noabéMa npuéopa Ha Nosepx-
HOCTb MPOBOAAT OTOOP M M3MepeHKe Npo6 (AIONA0B:

- 00BEM ra3oBO3AYILHON CMECH, HE MPeBbILLAIOLHI HECKOMLKHX
JIUTPOB, ONPEAENsIOT BHITECHEHHEM BOAbI M3 MEPHOI EMKOCTH crie-
LHAIbHOTO Ta30C60pHHMKA; NpH GOMBILIMX KOMMYECTBAX — METOAOM
CHHXXEHUS NABACHUS;

- €CJHM ra3a oTo6paHo MHOTO M JaBACHHE 32 OXMH 3aMep CHHXa-
€TCA HE3HAYUTEAbHO (B npenesiax OWIMOKM H3MEpPEeHHA), TO 3amep
IaBJCHHS NMOBTOPAIOT 2-3 pa3a, 06bEM BHINMYIIEHHOTO ra3a CyMMHpY-
10T, Geps Ang pacyéra HaualibHOe (40 BbIMYCKA rasa) U KOHEYHOE
(nocne 2-3-KpaTHOro BbINYCKa ra3a) 3HaYeHHS JaBJIEHWIL;

- npo6bl ra3oBO3AYyLIHONH cMeCH OTOMpalOT B nepeBepHyThie 6y-
TbUIKH C BOASIHbIM 3aTBOPOM WM B CrieL{HaIbHbie NPOGOCOOPHHKH.
Ot6upalor Tpn npoGbi raza o6bémom 0,3-0,5 1 Kaxaas: mepByio —
cpasy mocse MpoayBKM ra3oM CHCTEMbI COeAMHUTENbHLIX LLUTAHIOB,
BTOPYIO — MPHM CHWXEHUM AaBieHuA B npob6ocGopHuke Ha 30-50 %
MO CPaBHEHMUIO C HAYaNbHLIM, TPETHIO — MPH CHHXEHHUHU JABAEHHUA
210 aTMocdepHOro;

- KOJNMYECTBO OTOGPaHHOM XMAKOCTU 3aMEPAIOT C MOMOLLbIO
MEpHOH EMKOCTH, KOJIMYECTBO He(pTH — mocje € OTCTauBaHMS,

- He0OXOOHMMO YUMTbIBaTh KOJIMYECTBO XHAKOCTH, YBAEYEHHOM
ra3oM M OCTalolleiicsi Ha CTeHKax npo6ocOOpHMKA M B KaHalax
npu6opa. [Tpo6bl XUAKOCTH A/Is aHAITH3a OTOMPAIOT B GYTHLIKH 061bE-
MOM He MeHee 1 J1.

23.1.5.5 UccnenoBanns GpU3MYECKHX NApaMETPOB NPO6 XHAKOCTH
(NAOTHOCTH, BA3KOCTH U YAEALHOTO 3/IEKTPHYECKOTO CONPOTHRAECHHSA)
NPOBOAAT HEMOCPEACTBEHHO HA CKBaXXMHE M NMOBTOPHO B CTALMOHAp-
Hoit 1a6opaTopuy. XHMHYECKMIi aHaNN3 OTOGPaHHOM BOA U HCCE-
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ZIOBaHUSA CBOICTB OTOGPaHHOM HEdTH OCYILECTBAAIOT B CIEL{HATIM3H -
pOBaHHbIX NabopaTopusX.

AKcnpecc-aHaN3 ra30BO3AYILIHBIX CMecelt (onpezeieHHe Cymmap-
HOrO COAepXaHMs rOpIOYMX ra30oB U MX KOMIOHEHTHOINO COCTaBa)
OCYLUECTBIAIOT HA CKBAXHHE C NMOMOLIbIO OGOPYIOBAHMS CTaAHLMK
I'TU. JeranbHbiit aHaIU3 ra3oB (onpenesicHHE HeyrMeBOAOPOAHBIX
ra3oB, HOPM&IbHBIX U HW30MEPHBIX COCAWHEHHIT) MPOBOAAT B CTa-
LIHOHAPHbIX 1aGopaTOpHsX.

23.1.5.6 Okcnpecc-06pabOTKy KPMBBIX NaBAEHHS, Ha KOTOPBIX
PErMCTPUPYIOTCA BCe MPOLECCHl, MPOUCXONALLHE B MMOJOCTH CTOKA
npubopa, HaYMHAIOT C BBISIBIEHHSI Ha KPHUBLIX Y4acCTKOB, COOTBET-
CTBYIOIUMX NMPHUTOKY H 3aMONHEHHUIO KOHKPETHbIX Kamep npuGopa u
BOCCTaHOBJICHMIO AAB/NECHHA 10 NAACTOBOTO.

O6pa6oTka HHPOPMATHBHBIX YYaCTKOB BKJIIOUAET:

- onpeneneHHe AaBACHMS, OTBEYAIOLLETrO YYaCTKy CTaGuan3auun
Ha KPMBO#t BOCCTaHaB/ICHUA AaBJCHHUSA (IaBJeHHe B KOHLE 0TOGOpa); B
nepBoM NMPUGAMXEHHH €ro MPHHHUMAIOT 32 TUIACTOBOE AABNECHHE P,
€CJIM TIPOLNOMKMUTENLHOCTb Y4aCTKa CTaOWIN3aLIMH NOKa3aHHii BO Bpe-
MEHH COCTaBIfeT He MeHee 15 ¢c;

- onpeneNeHHe CKOpOCTeil MpHTOKa dmonma Q; W AenpeccHu
Dp; ana xaxnoit M3MepUTEabHOI Kamepbl nNpu6opa mMpoBOAAT MO
dopmynam:

Q,‘=Vi / 45 DP,~=PM —2Pi>

rae v; — 06béM i-i kamepbl mpuGopa, cM3; t — Bpems 3anonHeHus
i-i Kamepu CHHMMaeMoe C nuarpammu nanneﬂml, ¢, Q,— cKopocTb
NMPUTOKA B i-I0 KaMepy, cM3/C; i — HOMep Kameps npuﬁopa, P -
AaBNeHHE NMPUTOKaA B i-10 Kamepy, MIla;

- Pacy€T NPOHMLIAEMOCTH IUIACTa B TOMKE MCC/ICAIOBAHHA TIPH 3a-
MOJIHEHUH Pa3IHYHBIX KaMep npubopa npoBoasaT no ¢opmyne:

Kp= Qi1y/A Dp, ,

rae py — BA3KOCTDL dunbrpylouteroca daounna, cllyas; 4 —
reoMeTpuyeckuit KoaddpuuneHT croka, paBHbiit 0,13 M; Knp
TIPOHMLIAEMOCTD FUTACTa B HCCJIEAYEMOii TOUKE NMPH AENPECCHU Dp,, M}l
Ipn oTcyTcTBHM CBEAEHHI O BA3KOCTH (JloMAa paCCYMTHIBAIOT K03d-
dHuUMEHT MoABHXHOCTH k,,p /"‘dr
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23.1.6 KayecTBO KpMBbIX JaBNEHHS MPU3HAETCA YAOBNETBOPUTE b~
HBIM, €CJIH OHO OTBEYaeT CNeNYIOLIMM TPeGOBAaHUAM:

- H3MepeHHS BHIMONHEHBl C JATYUKOM HABACHHA C HEMpOCpo-
YeHHOIi AaToil KaIMGPOBKH;

- B MpeAenax OaHOTo CIycKa-noabéMa uMeeTcs XoTa Obl 0fHa 3a-
MUCHb HYJIb- U CTAHOAPT-CUTHAIOB;

- PacXOXAEHUS N3MEPEHHBIX 3HAYEHMIT TMAPOCTaTHYECKOrO AaB-
JICHUSI B Ha4Yaie U B KOHUE MCCMeJOBaHHUs He MPEBbILLAIOT MorpeL-
HOCTb U3MEPEHMH;

- B MPUTOYHOMH TOYKE IUIMTENbHOCTb YYacTKa CTaOMIN3aUMH AaB-
JIeHHsl NPU BOCCTAHOBJIEHWH 1O IUTIaCTOBOro He MeHee 15 c.

23.1.7 daiin Heapomonb3oBaTens BKIoyaer LIS-¢aitnbl nasne-
HMS MO BCEM TOYKAM MCCleNOBaHMH U HEOOXORMMbIE CBelcHHA 06
00BeKTE UCCREAOBAHMSA.

23.1.8 Ha TBEpAbIX KOMUAX Pe3yAbTaThi U3MEPEHUH NPEACTABNAIOT
corfaacHo npuaoxeHus M.

23.2 OT160p 00pa3suoB NOpoa CBepIALMM KePHOOTOOPHHKOM

23.2.1 Annaparypa CBEpJISILLEFO KEPHOOTOOPHMKA COCTOMT M3
CKBaXHHHOrO npuGopa, My/bTa yNpaBACHUs U Pa3feanTeNbHO-TIO-
BbilLalOLLEro TpaHcopMaTopa. B CBOIO Ouepeab CKBaOXHWHHbIH NPH-
60p COmEPXHUT CHIOBOW 3NEKTPOABUIATENb, THAPABINYECKUE H Me-
XaHUYECKHE CUCTEMbI, MpeaHa3HaYeHHbie A MPUBOAA HCTIONHH-
TebHbIX MEXaHH3MOB, OCYILECTRAIOWIMX MPHXaTHE MPUGOPa K CTEH-
Keé CKBaXWHb!, BbIGypMBaHHe o6pa3lia, OTAENIEHME €ro OT MacCHBa
MOpOA M BO3BPAT MEXaHH3MOB B HCXOAHOE MOJIOXKEHHE.

23.2.2 INoarotoBKy npuGopa K pabore B CTALLHOHAPHDBIX YCIOBM-
AIX BBIMIOJAHAIOT COMIACHO TPeGOBAHHUAM KCIUTYaTaLMOHHOM IOKY-
MEHTALMH.

23.2.3. IIponsBoaaT pasGopKy, YUCTKY H CMa3Ky Aetaieit npubo-
pa, MpOBEPAIOT OTCYTCTBHE AeOpMaLIMH U NMOBPEXACHHI AeTaneH,
NOTEPTOCTEH PE3UHOBBIX YMAOTHHUTEAbHBIX KOJMEU, MX TBEPAOCTb M
3/1aCTHYHOCTb, COMPOTHB/IEHUE M30ALMU TOKOBEAYILHX Liene, co-
NPOTHBAEHHE M3OAALMU ABUraTeNst KepHootOopHHuKa. Ha crenaze,
MO3BOAAIOLIEM 3aKpenUTb NMPHUGOP B BEPTHKANLHOM MONOXEHHUH,
NpoBepAIOT PaGoTOCNOCOGHOCTb KEPHOOTGOPHMKA (BbIXOA M BO3BPAT
B TPaHCMOPTHOE MOJOXEeHUe Oypa M NPHXHMHOTO YCTPOHCTBA) M
PeryaImpyloT CKOpocThb noaayu Gypa.
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23.2.3.1 OrGupaiot 6ypoBble KOPOHKH, COOTBETCTBYIOLLME MPOY-
HOCTHbIM M aGpa3sMBHbLIM CBOMCTBaM NOPOI, H3 KOTOpPbIX 6yAyT OTOM-
patbes o6pasubi (nm. 10.2.3.1).

23.2.3.2 PeMOHTHO-NpodUNaKTHYECKHE paGOThI NPOBOMAT B Crie-
UMANBHBIX MOMEWUIEHHUAX MAOIANbIO He MeHee 25 M2, oTBeyalowmx
BceM TpeGOBaHMSAM TEXHHKHU Ge30MmacHOCTH Npy paboTax ¢ Hanpsxe-
Huem 10 1000 B. IMomewwenue a0mxHO HMeTh TpExda3Hylo CeTh Ha-
npsokeHneM 380 B, NpUHYANTENbHYIO BEHTWISLMIO U Teabdep rpy-
sonoavéMHocTbio 200 xr. nst paboThl ¢ npuGopom HeoGXxoaum cne-
LMaNbHBIA BEPCTaK C MOBOPOTHBIM MEXaHM3MOM, 06ecneYnBaloum
YCTAHOBKY KEPHOOTOOPHHMKA B BEPTHKAJILHOE MOJIOXEHHE AN Mpo-
KaykM paboueli XHAKOCTH B NOJIOCTH Npubopa.

23.2.4 PaGoTbl Ha CKBaXMHE BbIMIOTHAIOTCA COrJIACHO TEXHONOTH-
4YecKoM cxeMe, onucaHHoi B n. 10.2.4.

23.2.4.1 KoHTposnb 3a npoueccom BbiOypnBaHHA 06pa3Lia BeayT no
TOKY Harpy3ku CHJIOBOIO 3/IEKTPOABHUIaTeNs, BEAUYHHE H CKOPOCTH
NPOXOAKH, KOTOpbie 0TOOpaxaloTcsi NpuGopaMH, pacnoNOXEHHLIMH
Ha MaHeJu MyJbTa YNpaBieHHS.

23.2.4.2 Tlocne NKTONOTHYECKOTO OMUCAHUS OTOGPaHHBIX 0Opa3-
LOB MX YNAKOBbIBAIOT B MOJIM3TUACHOBbIE MELLIOYKH, COOTBETCTBYIO-
wiMe raGapuram o6pasuoB. B kaxablit Me1OYEK YKNaabIBaeTCs 3TH-
KeTKa, Ha KOTOpPOii yKa3aHbl HOMEP CKBaXHHBbI M Iy6uHa orbopa.

23.2.5 KoHTpoab paGoT no oT6opy 06pa3LoB BKIIOYaeT NPOBEPKY
NpeaCTaBUTENAMH Ne0dU3NYECKOTO NPEANPUATHS U HEAPOTIONb30Ba-
Teisl NPaBHILHOCTH NMPUBA3KH MYOHH 0TOOpA, MPEeACTAaBUTENbHOCTH
H NOCJIeOBATENLHOCTH BbIOYpeHHBIX 06pa3L0B, NPaBUJIBHOCTH yna-
KOBKH H PacKiaaku o6pa3loB H 3aMONHEHHUSA 3TUKETOK.

23.2.6 PesynbtaThi paGoT odopMASIOT aKTOM, popma KoToporo
npuBeaeHa B npuioxennu H.

24 TEOOHU3UYECKHUE UCCIIENOBAHHUA
BYPUJIbHBIX TPYB, OBCAIHbIX KOJIOHH
H UEMEHTHOTO KOJIbLIA

24.1 DneKTPOMArHHTHAA JIoKauua Myt

24.1.1 Metoa 3nekTpoMarHuTHo# sioxauuun Myt (JIM) ocHoBaH
Ha PErucTpauUnu M3MEHEHWS MarHUTHOM NMPOBOXMMOCTH MeTalna
GypHnbHBIX TpYO, 06CaaHOW KONMOHHBI U HaCOCHO-KOMIPECCOPHBIX
Tpy6 BCeACTBHE HapYWIEHUS HX CTUTOLIHOCTH.
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TIpuMeHsioT 114:

- YCTAaHOBJICHMs NOJIOXEHUS 3aMKOBbIX COCAMHEHMIt NPUXBAYEH-
HbIX GypHIbHBIX TPYO;

- onpemeneHUs NOJOXEeHU My(dTOBbIX COeaAMHEHMt o6canHoi
KOJIOHHBI;

- TOYHOIi NPUBA3KH NOKa3aHUIt APYrUX NMPUGOPOB K MONOXEHHIO
MyopT;

- B3aMMHO# NMPUBA3KK MOKa3aHWM HECKOJbKUX NPpHGOPOB;

- YTOYHEeHMA TIYOGHHbI CMyCKa HACOCHO-KOMIMPECCOPHBIX TPYO;

- ONnpeaeNeHNs TeKyLero 3a60s CKBaXHUHBI;

- B ONaronpUATHBIX YCNIOBUAX — IS ONpeAesieHHus MHTepBana
nepdopauMy U BbIABAEHHS MECT HapyweHUs (Pa3pbiBbl, TPELHHDI)
006CaHbIX KOJMOHH.

KOHTpO/Ib BCKPBITHS NMAACTOB 6€CKOPNYCHBIMH KYMY/SATHUBHBIMH
nepdoparopamn Gonee agpexTHBEH, YeM A1 KOPNYCHBIX nepdopa-
Topos. HHTepBan nepdopallid HEBO3MOXHO YCTAaHOBUTb B HAMarHH-
YeHHBIX TpyGax 06cagHOil KONOHHBI ¥ NMPH H3MEHEHHH TONUHHBI CTEH-
KM KOJIOHHBI 32 CYET KOPPO3MH.

24.1.2 [lerexTop (aaTyMK) nokatopa MydT npeacrariasger coGoii
InddepeHUMaNbHYI0 MATHHTHYIO CHCTEMY, KOTOpasi COCTOMT M3 MHO-
roc/oMHOM KaTyLKH C CEpACHHHKOM M ABYX NMOCTOAHHBIX MAarHUTOB,
CO3aI0LKUX B KAaTYLIKE H BOKPYT Heé MOCTOSAHHOE MarHUTHOE NoJie.
[Ipn nepemellieHHH 10KaTOPa BAO/Mb KOJIOHHbI B MECTaX HapyleHMs
CIUIOLIHOCTH TPYO MPOMCXOAMT nepepacnpencneHue MarHUTHOro
MOTOKa ¥ HHayuupoBaHue DAC B U3MEPUTENbHO#M KaTyLLKe.

AKTHBHbBI#H JIOKaTOp MY(T CONEPXHT ABE KaTYWIKH, Kaxaas M3
KOTOpbIX MMeeT BO30YXXIaloLy10 H nMpuéMHyIo o6MoTKH. ITon Bo3aeit-
CTBHEM MEPEMEHHOr0 MAarHUTHOTO MOJA, NeHepUPYEMOro nogayeii
nepeMeHHOro HanpsHXXeHUs Ha Bo36yxaalouwme OOMOTKH, B NMPHEM-
HbIX 0OMOTKax BO3HHKAET NMepeMEeHHOe HamnpsXXeHHe, KOTopoe 3aBH-
CHMT OT MarHHTHbIX CBOHCTB OKpyXaltouuei cpeabl. UndopMaTHBHBIM
MapaMeTpoM CIYXHUT Pa3sHOCTb HaNMpsXeHUH Ha NMPUEMHBIX OOMOT-
Kax, KOTOpasi 3aBUCHT OT CIUIOLIHOCTH CpPebl.

24.1.3 KannGpoBKy, NpoBeACHHE U3MEPEHUIT U KOHTPOAb Kaye-
CTBa AaHHBIX BbIMOJIHAIOT B COOTBETCTBUH C TPEOOBAHUSAMM IKCIUTY-
aTAUMOHHOM AOKYMEHTALMH HA KOHKPETHbII npuGop.

24.1.3.1 Ina yuéta BAMAHMSA CKBAXHHHDLIX YCIOBHIA NPU Bbiaese-
HHU HHTEpBaIa nepdopauny BHIMOAHAIOT U3MEPEHHA A0 M MOCHe
nposeaeHus nepdopauun.
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24.1.3.2 CkopocTb noabéma npubopa npu oré6uske Mygr — 1000-
2000 M/u, a B cny4yae OZHOBPEMEHHO PErHCTPaUNH AaHHBIX APYTUM
Buaom TUC — onpenensercs TpeGOBAaHMAMM, NpPenbABIAEMbIMU K
3TOMY BHAY.

24.1.3.3 CkopocTtb nepemerieHus npuGopa Npu KOHTPOJIE UHTEP-
Bana nepdopaunu — 200-300 m/u.

24.1.3.4 T1pu onpeaeneHun rny6uHbl npHxsaTa GypHIBHBIX TPYO,
a TaKXkKe NMpH BbIAEAEHUH MHTEPBANOB NMepdopaLuH C NpeaBapUTeNb-
HbIM HaMarHUYMBaHHEM TPYO, U3MEpEeHUsA TOKATOPOM My(dT NpoBO-
AT TPMXIBL: 10 HAMArHWYMBaHMA TpYO (lokauua MydT); nocie Ha-
MarHu4MBaHua 10 nepdopaumu; nocae nepdopauun WM pacTiaru-
BaHUA (HATAXEHUS) KOJMOHHBI.

24.1.4 Tlpouenypel KOHTPOJIS KayecTBa U NEepBHUYHOI 06paboTKU
[AHHBIX HE PErNaMEeHTHUPYIOTCA.

24.1.5 Ha TBEpabIX KOMUAX KPUBYIO JIOKaTOpa My$T 0TOGpaxaioT B
Tpeke TIR (puc.1).

24.2 Tpy6uan npopnremerpus

24.2.1 Tpy6Haa npodunreMeTpus OCHOBaHa Ha HeNnpepbIBHOI 0 -
HOBPEMEHHONM PErHCTpauMM HECKONbKMX (He MeHee 8) paauycos
(anameTpoB) oGcagHbIX KONIOHH. U3MepsieMasi BeIMYHHA — BHYT-
peHHuit paauyc (auameTp) TpyObl. EnMHMLIA U3MEPEHUA — MMJUIK-
MeTp (MM).

TIpuMeHSI0T ang onpefesieHHs: BHYTPEHHEro AMaMeTpa, OBajlb-
HOCTH M CMATHIt 06canHbiX TPYO, OOpPHIBOB H PacCCOEAUHEHHUA MX MO
Mydram.

OrpaHHveHHs H3MepeHH# CBA3aHBI C BAMSHHEM 3arpA3HEHHs
BHYTPEHHei MOBEPXHOCTH TPYO M IKCLIEHTPHYHBIM MOJIOXKEHHEM CKBa-
XHHHOTO NpHGOpa B HAKJIOHHBIX CKBaOXMHAX.

24.2.2 TpyGHble npodunemMepbl NPeACTaBAAIOT CO60# 3/1eKTpOMe-
XaHHYeCKHe CUCTEMbI 111 He3aBHCUMbBIX H3MEPEHHUIt HECKOJILKHX pa-
IHYCOB.

24.2.2.1 TpeGoBanus K TpyOHbBIM npoduaeMepam:

- AMana3oH W3MepeHus paguycoB — 55-170 mmM;

- KOJIMYECTBO MU3MEPUTENbHBIX PblYaroB — He MeHee §;

- OCHOBHas aGCOMIOTHasA MOTPEWHOCTb H3MEPEHHA — He GoJiee
+1 MM;

- HOMONIHHTeNIbHbIE OWMOGKH M3MepeHHUsl, BbI3BaHHbIE H3MEHe-
HHUAMH NapaMeTPOB HanpsXeHHA NuTaHua Ha £10 % u TeMnepaty-
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pbl OKpyXaiouteii cpeabt Ha 10 °C OTHOCHTEIBHO CTaHAAPTHOrO 3Ha-
yeHus, pasHoro 20 °C, — 0,1 u 0,2 3Ha4YeHHA OCHOBHOI OWHOKK
COOTBETCTBEHHO.

24.2.2.2 MuHuMabHble TPeOGOBAHUSA K METOAHWYECKOMY M MpO-
rPaMMHOMY 0GeCIe YEHHIO 3aKNI0YAIOTCA B HANMYHH METOAUK H Npo-
rpaMM pacyéra niaowagu W GopMbl (JWIMMCHOCTb, IKCUEHTPUCH-
TET) CEYEHHsA CKBAXUHBI, ONPEAENCHHSA BEAUYHUHBI CMELLECHUA NpH-
60pa C OCH CKBaXXMHBI.

24.2.2.3 Monynb npoduaeMeTpHH KOMIUTEKCUPYIOT C MOAY/ISIMH
JIM, TK.

24.2.3 TlepBHyHYIO, MEPUOANYECKHE H MOJEBbIE KATHOPOBKH Mpo-
BOJAT COracHO o61uKM TpeGOBaHHSAM pa3aena 6.

24.2.3.1 OCHOBHBIM CpeACTBOM NMEPUOAMYECKMX KATHOPOBOK fB-
JiseTcs Habop U3 nATH o6pa3LOBLIX KOJEL MK KaTHOPOBOYHas yc-
TaHOBKa TMna YII-KB, KoTopble BOCMPOM3BOOAT 3HAa4€HHs paaMy-
COB (IHaMeTPOB) C NOrpelHoCTbio He Gosnee 11,0 MM. JonyckaeT-
CA MCNONMb30BaHME KaNMOPOBOMHBIX YCTPOWCTB, MOCTABASEMbIX 3a-
BOJOM-U3rOTOBHTE/IEM (TaK Ha3biBaeMble «rPeGEHKM»), €CIIH NMOrpelL-
HOCTb BOCMPOM3BECHHS HMH AMAMETPOB He mnpeBbiliaeT 1,0 MM.

24.2.3.2 TloneByio KaiHGPOBKY BbIMOJHAIOT C MOMOLUBIO HE Me-
Hee YeM ABYX 00pa3LioBbiX KOJEL HIH «rpeGEHKU».

24.2.4 UccnepoBaHusi 06CaOHbIX KONIOH MPOBOAAT COMIaCHO Tpe-
6oBaHuAM pa3gena 6. Ux aenar Ha obuime U geTabHbIe:

24.2.4.1 O6wme HccrexOBaHMUS MPOBOMAT CO CKOpocTbio 500-
1000 M/4y u waroM 3anucu no ray6uHe 0,1-0,2 M No Bceit KOAOHHE
C Leablo BbIGOpa y4acTKOB ACTaNbHbIX PaboT.

24.2.4.2 UHTepBanbl AeTaNbHBIX HCCEAOBaHMIA BLIGHPAIOT:

- MO MPH3HAKY CYLECTBEHHOro PalIM4YMs PAAUYCOB, U3MEPEH-
HbIX MPU OOLLMX HCCICAOBAHUAX;

- B MECTax NOBbILIEHHONH WHTEHCUBHOCTH UCKPHB/IEHHS CKBAXHH;

- B MHTepBaNax 3aTsXeK M NocaaoK GypuIbHOTO HHCTPYMEHTA;

- B y4aCTKax pa3pe3a, CJIOXEHHbIX BbICOKOIJIACTHYHBIMH MOPO-
[aMU (CONSIMH, IIMHAMH W Ip.).

CkopocTb KapoTaxa — He Gonee 400 M/u, wWwar 3aNKUCH MO IAy6u-
He — He Gonee 0,05 M.

24.2.4.3 TloBTOpHOE H3MEpEHHE BbINOJIHAIOT B MHTEpBa/aX AeTa/lb-
HBIX UCCJICAOBaHUIA.

24.2.5 OCHOBHblE NMONOXEHNA KOHTPOJISi KaueCcTBa U3MEpEHHit per-
JIAMEHTHPYIOTCS pa3znenoM 6. JJononHKuTebHbIe TpeGOBaHM:
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24.2.5.1 HecoBnageHue pe3y/ibTaToB KaJMGPOBOK 0O Hayana M
nocse Kaporaxa — He Gonee 5 %.

24.2.5.2 Tlo pe3ynbTaTaM OCHOBHOTO U TNMOBTOPHOIO MCCJENOBa-
HHUI U3MEpEHHbIE 3HAYEHUA PaAMyCOB TPYObl JOMXKHBI OT/IMYATHCA
He Gonee yem Ha +0,5 MM NpH OTKNOHEHUH NPHGOPA OT OCH CKBAXM-
HbI MEHee 2 MM.

24.2.6 Ha TBEpAbIX KOMUAX AOMKHDBI GbITh NPEACTABIEHBI KPUBBIE
npocduneit TpyGbl NO JAHHBIM H3MEPEHHUS PAHYCOB C BbIAEIEHHbIMU
yyacTKaMy aedekToB. [JOMOAHUTENBHO MOTYT MPEACTABAATLCA (op-
Mbl ceyeHMs TpyOhl (MIowianb, SKCLEHTPUCUTET M Ip.), a TaKKe OT-
K/IOHEHHe NpUGopa OT OCH KOJNIOHHBI B mpouecce usMepeHuii. Pop-
MAaT NpeACTaB/ieHHs NIAaHHbIX He perJlaMeHTHpYeTCs.

24.3 DneKkTpoMarHnTHasn Ae()eKTOCKOMIA H TONUHHOMETPHA

24.3.1 DnexTpoMarHUTHasA AeEKTOCKONMUA M TOMUHHOMETPUS
OCHOBaHbI Ha H3YYEHHH XapaKTEPHCTHK BUXPEBOTO 3JIEKTPOMAarHuT-
HOTO nons, Bo36yxaaeMoro B 06caiHoi KOJOHHE reHEPaTOPHOI Ka-
TywwKoi npubopa.

3apayamy MccaefoBaHHIl SBISIOTCA:

- BbIABIEHME MECTOMOJIOXEeHHA GaliMaka u MydT o6caaHOM KO-
JIOHHbI (KOHAYKTOpa, TEXHHYECKOI), pa3MelLEHHOI 32 KOJIOHHOI, B
KOTOPOI#i BEAYT UCCNAEAOBaHHS,

- ompenefieHHe TONLUMHbI CTEHOK 06CalHbIX TPYO;

- BbiABNEHHE MOMOXEHHS M Pa3MEpPOB MPOLOJNbHBIX M MOMEpeY-
HbIX fedeKTOB, CMATHI U pa3pbiBOB OTAENbHBIX TPYO;

- OLEHKa NMoAoXeHHA MydTOBbIX COEAMHEHUH U KaYeCTBa CBHH-
4YuBaHHUA TPYO B Mydrax.

OrpaHuyeHHeM MeTOa ABASETCA CHIbHOE BAMSAHHME HA YYBCTBM-
TeIbHOCTb NMPUGOPa 3a30pa MEXAY NEKTPOMATHUTHBIM AaTYUKOM W
BHYTpeHHe# NOBEPXHOCTbIO TPYObi, YTO TPeGyeT NPUMEHEHHUst CMEH-
HBIX 30HAOB U1 TPYO pPa3fiH4yHOro AMaMeTpa.

24.3.2 OcHoBHble TpeGOBaHUSt K NPUGOPY 31€KTPOMAarHMTHO# Ae-
(EeKTOCKONHUHU H TONLUHHOMETPHH:

- MMHHMAa/bHbI BHYTPEHHHI AMAMETp HCCAEAyeMbIX TPYO — He
MeHee 52 MM;

- MaKCHMMa/bHblii BHEWHUH AHUAMETP MCCAEAYEMbIX TPYO — He
6onee 245 MM;

- IAMana3’oH H3MEePAEMbIX TONUMH KONOHH — 3-20 MM;
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- MaKCHMAaIIbHO M3MepsieMas CyMMapHas TOMIUHHA OBYX Tpy6 —
oo 19 mm;

- OCHOBHasi aGCOJIIOTHAs MOrPEeIUHOCTb U3MepeHUs — He Gonee
10,5 Mm;

- [OMOJIHHTE/IbHbIE MOTPELHOCTH, BbI3BaHHBIE H3MEHEHHAMH Mar-
HHMTHOM MPOHHLIAEMOCTH MaTepHaia TPyObl ¥ TeMNepaTypbi Cpeabl Ha
10 °C OTHOCHTEJIbHO CTAHZAPTHOTO 3Ha4YeHMst, paBHOro 20 °C, — He
6onee £0,5 n £0,1 MM COOTBETCTBEHHO;

- MHUHHMaJIbHasA NPOTDKEHHOCTb OOGHApYXHUBaeMoro aedekra BoIb
ocH Tpy6nl — 75 mm, nonepek ocu — 0,5 nepumerpa Tpy6hl npu
WIHpHHE 3a30pa He MeHee 0,1 MM;

- omnpeeneHHe XapaKTEPUCTHK BHELLHEH U3 ABYX COOCHbIX TPY6 —
Ha K2YeCTBEHHOM YPOBHE.

CKBaXXMHHDII1 NPHGOP LIEHTPUPYETCA.

24.3.3 MeTtoanyeckoe ¥ nporpaMMHoe oGecneyeHHe 3aK1I0YaeTcs
B HAUIMYMM METOAUK M MPOrpaMM pacyéra U3MEHEHMH TOMMH CTe-
HOK TpYO M Bhize/ieHHs NeheKTOB Ha OCHOBE COMOCTARICHHUSA C JaH-
HBIMM MOJAEAbHbIX H3MEPEHHIL B TPYOaX ¢ HCKYCCTBEHHO CO3AaHHbI-
MM aedeKkTaMu pa3TMHYHbIX THNOB.

24.3.4 lNepBryHYyI0, NEPUOAUYECKUE H NOJEBbIC KATHOPOBKH Npo-
BOAAT COMNAacHO o61MM TpeGoBaHHUAM pa3nena 6.

24.3.4.1 OCHOBHbLIM CPEACTBOM MEPBUYHON M MEPHOAUYECKOIH
KanuGpOBOK ABAAETCA HAGOP M3 5 AaTTECTOBAHHbIX CTAIbHBIX TPYO pas-
JIMYHOTO AMaMEeTpa C pa3HOil TOMUMHON CTEHOK M MCKYCCTBEHHO
CO3MaHHbIMM AedeKTaMH THMA TPELMH.

24.3.4.2 IMoneByio KATMGPOBKY BLIMOIHSAIOT HE MEHEE YEM B 2 TOY-
Kax C MOMOLIbI0 ATTECTOBAaHHOIO OTPE3Ka CTAIbHOW TpyObl, BHYT-
PeHHMIt IMaAMETP KOTOPOil paBeH AMAMETPY UCCAEAYEMOM KOMOHHDI.

24.3.5 UccneaoBaHus KOAOHH BIMOMHAIOT COMIAaCHO TPeGOBaH!-
siM pasgena 6.

CkopocTb npoBeaeHUs u3MepeHnit — He 6onee 300 m/y.

Jina oGecneueHHss KOHTPOA U3MEHEHHS COCTOSSHMA OOCaIHBIX TPYO
BO BpeMEHH PEKOMEHYETCSl MPOBOAUTD NEKTPOMATHHTHYIO Aedek-
TOCKOMHIO ¥ TONMHMHOMETPHIO MEPHOAUYECKH, HaUHHAas cpa3y noc-
JIe CNyCKa KOJIOHHBI.

24.3.6 KOHTpO/b KayecTBa MaTEPUANIOB BbIMOMHAIOT MO pe3yibTa-
TaM KanTMOpOBKH A0 K MOC/Ee KapoTaxa; AOMOMHHTENLHO = MO CXO-
JUMOCTH OCHOBHOTO H MOBTOPHOTO M3MEpEHHi, KOTOpbIE AOJKHbI
coBMagaTh ¢ NOrpelHoOCTbio 0,5 MM.
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24.3.7 Ha TBEpaAbIX KOMMSIX NPEACTABNSAIOT 3aperMCTPUPOBAHHbBIE
KpHBbl€ C BbUIEIEHHbIMH YYacTKaMH aedexroB. PopmMar npeacrasie-
HUA AaHHBIX HE periaMeHTHPYETCS.

24.4 TaMMa-raMMa-ToMIMHOMETPHA KOJIOHH

24.4.1 Meroa raMMa-raMMa-ToJILIMHOMETPUYU OCHOBaH Ha peruc-
TPaUMH UHTEHCMBHOCTH PacCeTHHOTO raMMa-U3/y4eHHs C OMOLUbIO
UCHTPUPOBAHHOIO B KOJOHHE 30HAA MaJOi MIMHBI, COMEPXALIETro
CTaLMOHApHBIN (aMNy/NbHbIA) MCTOYHMK CPEAHEIHEPreTHYECKOro
FraMMa-H3/y4eHHUs U [ETEKTOP PacCesTHHOrO raMma-raMMma-Husiayue-
HUs, HEKOJUIMMUPOBaHHbBIE MO PaAMAIbHOMY YTy U CTPOTO KOJUIH-
MHPOBaHHbLIE MO BepTUKaIbHOMY yray B npenenax 40-50° oTHocu-
TeNbHO OCH 30HAa. TIpu aamMHe 30HAa 9-12 cM NPaKTHM4YECKU HCKIIO-
yaercsl BIMSAHME HA Pe3yNbTaTbl U3MEPEHWIt ILIOTHOCTHU Cpenbl 3a
obcagHoM KONMOHHOI W 0GecneynBaeTCs BbiCOKasi YyBCTBHTE/IbHOCTD
METOAa K H3MEHEHHIO TOJUHHBI CTEHKH KOJOHHBI.

[puMeHsIOT Ans onpeaenaeHUus cpeaHei no nepUMeTpy TOMUKHbI
CTeHKH 06CafHO# KOJIOHHBI, MECTOMOIOXEHNS My(dT, LEHTPUPYIO-
wux ¢oHapeil, nakepoB, BbUICICHHA MHTEPBAIOB C MEXaHUYECKUM
U KOPPO3HOHHBIM M3HOCOM TPYO, H3yueHMs BAusHUA nepdopaumu
Ha 06caHyI0 KOJIOHHY.

24.4.2 OcHOBHbie TpeGOBaHHA K U3MEPUTENIHOMY 30HAY:

- AHANa3oH H3MEPEHHsS TOMWMHHBI CTEHOK KOMOHHBI — 5-12 MM ;

- OCHOBHas aGCoONIOTHaA MOTPEHOCTb U3MEPEHH I TOMMHDI KO-
JIOHHbI — He Gonee 0,5 mm;

- JOMOJIHHUTE/bHBIE MOTPELIHOCTH 32 CYET M3MEHEHHMS Hamps-
XeHHS NMUTaHKuA npubopa Ha 110 % u TemmepaTypbl OKpyXaiolei
cpeabl Ha 10 °C 0THOCHTEJIbHOrO CTAaHAAPTHOrO 3HaYE€HMS, PABHOTO
20 °C, — He Gonee 0,2 3HaYeHH OCHOBHO# MOTPELIHOCTH AN KaX-
0¥ XapaKTepHCTHKH;

- HUEHTpUpOBaHHWe MpUGOpa B CKBAXHHE.

PekoMeHAyeTCA KOMIUIEKCHPOBAaHHE M3MEPHUTENLHOrO 30HAA B
OQHOM MoJyJie C 30HAOM raMMa-raMMa-LIeMeHTOMETPHH, B COOpKe ¢
monyasmu JIM, TK, komnexcuposaHHoro HK u AKLL.

24.4.3 Tpe6oBaHHA K METOAMYECKOMY M MPOrpaMMHOMY obecrie-
YEHMUIO 3aK/IIOYAIOTCA B HAUIMYMM KATMOGPOBOYHLIX 3aBHCHMOCTEH,
YCTaHaB/IMBAIOLIKX CBA3b MEXAY CKOPOCTbIO CYETa (B MMMYy/NbCax B
MHHYTY) ¥ TOALMHHON CTaAbHOK KOMIOHHDbI, 1 BCIOMOTrATE/MbHbIX 3a-
BMCHMOCTEi!, YUMTHIBAIOLLMX BAMSIHHE Ha Pe3yNbTaTbl U3MepeHus HpoHa
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€CTECTBCHHOTO raMMa-H3Ny4YeHHs, MJIOTHOCTEN XWAKOCTH B CKBa-
XHHE M LIEMEHTHOIt CMeCH B 3aTpYOGHOM NMPOCTPAHCTBE.

24.4.4 TlepBuuHyIO, MEPHOAHYECKHE U NONEBblE KATHOPOBKH Bbi-
MONHSAIOT COMIACHO TPeGOBaHMAM pa3nena 6 ¥ 3KCIyaTauMOHHOM
HOKYMEHTAUMH.

24.4.4.1 OCHOBHBIM CPEICTBOM NMEPBUYHOI H MEPUOAUYECKHX Ka-
JIHGPOBOK CNYyXXHT HaGOp aTTECTOBAHHbIX CTA/IbHBIX TPYO pa3IMHHOro
[AHaMeTpa M pa3HOM TOMLMHBI CTEHOK. IS pacyéTa TONLIMHOIPaMM
HCNONB3YIOTCA AaHHbIE KATMOPOBKH Wig TPyObl, COPa3MEPHOil HO-
MHUHAJIBHOMY AMaMETpPy M TOAWMWHE CTEHKH UCC/IeAYEMO#H KONMOHHbI.

24.4.5 U3mepenua B CKBOXXHWHAX BEAYT B peXHMe o0LUMX 1 AeTalb-
HBIX UCC/IENOBAHUIA.

CkopocTb KapoTaxa — 10 800 u 300 M/4 COOTBETCTBEHHO.

24.4.5.1 JetanbHble UCCEAOBaHHUA BLIMONAHAIOT B HHTEPBAJIaX JIo-
KaJIbHbIX U3MEHEHMI TONMUMH 00CaIHbIX TPYO, He OTPAXEHHDIX B «Mepe
TPyG» UM NPH NpenbiiyllieM UCCASAOBAHUHU. g nonyyeHus onop-
HBIX JAHHbIX PEKOMEHAYETCS MPOBOAMTL NMEPBOE H3MEPEHHE HEMoC-
PEACTBEHHO MOC/IE CMYCKa U LIEMEHTUPOBAHUA 00CATHOM KOJIOHHbBI U
pasOypHBaHMs CTOM-KOJbLA.

24.4.5.2 [oBTOPHOE M3MEPEHHE BbITIOIHSAIOT B HHTEPBaie NeTalb-
HBIX UCCIENOBAHUA.

24.4.6 KoHTpoab KayecTBa MEPBHUYHBbIX AAHHLIX BEAYT COIVIACHO
TpeGoBaHUAM pa3aena 6. [ToBTOpAEMOCTb AaHHBIX OCHOBHOIO H MO-
BTOPHOIO U3MEPEHMUH J0/KHa GbiTb He Xyxe +5%.

24.4.7 Ha TBEpABIX KOMUAX KPHBYIO TOMMUMHOMETPHH C BbIAENEH-
HbIMH YYaCTKaMH YCTaHOBJICHHbIX A€()eKTOB KOJIOHHbI OTOOPaXaloT B
Tpeke T2 (puc. 1). Tpek T1 nomxen coaepxatb nanHbie AC, I1C, TK,
JIM, Heo6GxoauMble LI NPHBA3KM TONUHHOTPAMMbI K pa3pesy.

24.5 TamMma-raMMa-leMEHTOMETPHA K AedeKTOCKONNA

24.5.1 Meroa raMma-raMma-LUEMEHTOMETPUH OGCaXEHHDbIX CKBa-
XHH OCHOBaH HA W3MEPEHMM IUIOTHOCTH cpelbl B 3aTPyOHOM mpo-
CTPAHCTBE HENMPEPLIBHO MO NMEPUMETPY KOJIOHHBI JIMGO no e€ 06pa3y-
1owwuM depes 60, 90 uan 120°.

TIpuMeHsior ans:

- YCTAHOBJEHMA BHICOTbI MOXBEMA LIEMEHTA 32 KONOHHOI;

- onpegeneHys TPaHHUL CIUIOWIHOTO LIEMEHTHOTO KaMHS, 30HbI
CMELLUUBAHUSA LIEMEHTa M NMPOMBIBOYHOI XUAKOCTH U YUCTOH mpo-
MbLIBOYHOI XMIKOCTH;
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- BbiE/NIEHHs B UEMEHTHOM KaMHe KaHaJIOB U KaBEPH, NpPH YC/IO-
BMAX, YTO OHM 3axXBaTbiBalOT He MeHee 10 % oT mowaAM ceyeHHs
3aTpyOHOrO NMpPOCTPAHCTBA, Pa3iMiMe IIOTHOCTEN MPOMBIBOYHOM
XHAKOCTH M LIEMEHTHOTO KaMHs coctamiser 6onee 0,5-0,7 r/cm3,
OUaMETP KOJIOHHBI MEHblIe IHAMETPa CKBAXHHbl HE MEHEE YeM Ha
50 mMm;

- OLEHKH 3KCLUEHTpHCHUTETa 06CaHON KOJOHHBI OTHOCHTENbLHO
OCH CKBaXHHBI.

PesynbTaThl U3MepeHHIT He MOLIEXAT KOMUYECTBEHHOM HHTEpNpe-
TAaLUH, €C/IM TOMLIMHA 3230pa MEXIY CTEHKOH CKBAOXMHbI H KOIOHHOI
cocrap/iser MeHee 30 MM MM Pa3iMuMsl B IUIOTHOCTAX LIEMEHTHOM
CMeCH W MPOMBIBOYHOM XMIKOCTH He mpebbliuator 0,3 r/cM? mpu o1-
CYTCTBMH AMArpaMM IUIOTHOCTH MOPOAbI U KABEPHOMETPHH I10 OTKPbI-
TOMY CTBOAY.

24.5.2 INpocreiiiunit U13MepUTENbHbIM 30HI raMMa-raMMa-LeMeH-
TOMETPUH COAEPXHT UCTOYHHMK (aMMyNbHbI) CpelHeIHepreTUyec-
KOrO FaMMa-H3/y4YCHHUs U NETEKTOP PaCCeAHHOrO raMMa-ramMma-ms3-
JIydyeHMsl, pasHeCEHHbIE Ha PaCcCTOAHME HECKOJbKHX AECATKOB CaH-
TUMETPOB.

B ckBaXXHHHBIX MPHGOpPax raMMa-raMMa-LeMeHTOMETPHH U aedek-
TOMETPHH MPUMEHSIOT HECKOABLKO GoJiee CIOXHbIE H3MEPHTENbHbIE
30HIbl: MHOTOKAHAIbHBIE LIEHTPMPOBaHHbIE C HECKOJILKHMH (He Me-
Hee TPEX) JEeTeKTOpaMH, PacnoIOXKEHHbIMU CUMMETPUYHO OTHOCH-
TeJbHO OCH 30HAA U B3AMMHO 3KPaHUPOBAHHLIMH; OXHOKAHAbHbIE
LUEHTPUPOBAHHbIE C BPALLAIOMIMMCS BO BPEMA U3MEPEHHUA C 3aJaH-
HO# Yr/I0BO# CKOPOCTbIO 9KPaHOM, 06€CNIeYHBAIOLIMM KOJLUTHMALIUIO
raMMa-u3/yueHus B pauaibHOM HanpamlieHHWH B npeaenax 30-50°.

24.5.2.1 OcHoBHble TPeGOBaHUA K H3MEPHTENbHBIM 30HAAM:

- AWana3oH U3MEpeHHs MIOTHOCTH Cpeabl B 3aTPyOGHOM MPOCTPaH-
cree — 1,0-2,0 r/cm3;

- OCHOBHasi aGCOMOTHasA NMOTPEWHOCTb H3MEpPEHHIt — He Gonee
+0,15 r/cm3;

- JOMOJIHUTENbHbIE NMOrPEWHOCTH 33 CYET U3MEHEHMs Hanps-
KEeHMsl TUTaHUA npuGopa Ha 10 % u TeMnepaTypbi OKpyXaiowuiei
cpeab! Ha 10 °C OTHOCHTE/NILHO CTAHAAPTHOrO 3Ha4Y€HHUA, PaBHOTO
20 °C, — He 6onee 0,2 3HaYEHHUA OCHOBHOWM MOTPELIHOCTH A1 KaX-
JIOH XapaKTepUCTHKH;

- CKOpOCTb BPalLEHHUA H3MEPUTENLHOIO 30HAa — He MeHee 5 060-
POTOB B MMHYTY;
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- B3aHMHOE BAMSIHHE KaHaJIOB — He Gonee 13 %.

PexoMeHayeTCs: KOMIUIEKCHPOBaHHE M3MEPHMTENILHOTO 30HAA B
OTHOM MOAyJ/ie C 30HAOM raMMa-raMMa-TONALLMHOMETPUH, B cOOpKe
¢ moaynamu JIM, TK, AKL, xomnexncuposanHoro HK, ycrpoii-
CTBaMM OTNpefe/icHHs NPOCTPAHCTBEHHOW OpHEHTaUMH nmpubopa u
NPUBA3KH TMOJNYYeHHOH HHOPOPMAUMH K aNCHUAAIbHON FJIOCKOCTH
CKBaXHHBI.

24.5.3 TpeGoBaHHA K METOAUYECKOMY H NMpPOrpaMMHOMY oGecne-
YEeHMIO 3aKJIIOYAIOTCA B HAIMYMM KaTHGPOBOYHLIX 3aBHCHMOCTEN,
YCTaHABJIMBAIOLIMX CBA3b MEXIY CKOPOCThIO CYéTa B KaHaIaX (B HM-
My/Abcax B MMHYTY) W TUIOTHOCTbIO Cpedbl B 3aTPYOHOM NpOCTpaH-
CTBE, # HHTEPIIPETALLMOHHBIX 3aBUCHMOCTE, NpeAHa3HaYeHHbIX WIS
peleHns o6paTHbIX 3a0ay — ONpeAcNeHHA MIOTHOCTH UEMEHTHOIO
KaMHS M CTENEHH 3aMoJTHEHHs LIEMEHTOM 3aTpyGHOro NPOCTPaHCTBA,
BbiIEIEHUS B LIEMEHTHOM KaMHe Ae(deKTOB C YIJIOBbIM PacKpbiTHEM
6onee 30°, OLIEHKH 3KCLUEHTPHYHOrO MONOXEHUs 06CaAHON KONOH-
Hbl, OTMpeleNeHUss MECT YCTAHOBKM LIEHTPATOPOB KOJIOHHbI, TYpOy-
JIU3aTOPOB, MAKEPOB.

24.5.4 KannbpoBKH CKBXKHHHOIO NpUGOPa BLIMOMHSAIOT COIJIaCHO
TpeGOBaHUAM pa3fena 6 U SKCIUTyaTauMOHHON AOKYMEHTALHH.

24.5.4.1 OCHOBHbIM CPeNCTBOM NEPBUYHOMN ¥ NMEPHOANUYECKHX Ka-
JINGPOBOK ABJAIOTCA OTPE3KH CTAIbHBIX TPYO Pa3sHOro auaMeTpa M
TO/MUMH CTEHOK, YCTAaHOB/IEHHbIE B EMKOCTH C BOAOI U 3alleMEHTH-
pOBaHHbIE B HUXHENR YacTH.

24.5.5 U3MepeHns B CKBaXHHAX BeAyT B pexXuMax oGumx u ae-
TaNbHbIX UCC/ICHOBAHHH.

CxkopocTb KapoTaxa — He Gonee 800 m/4 u 300 M/4 cooTBeT-
CTBEHHO.

24.5.5.1 OGMe Wcciea0BaHHA NPOBOAAT OT 3a60s A0 OTMETKH,
KoTopasd Haxoautca Ha 200 M Bbilie ypOBHS (roJIOBbi) nMogbéMa
LeMeHTa.

24.5.5.2 leranbHble MCCNEAOBaHHA NPOBOAAT B MPOAYKTHBHBIX
OT/IOXEHMAX M B MHTEPBaNax ACTANbHbIX HCCIEAOBAHHI raMMa-raM-
Ma-TONLLUHHOMETPHEIH.

24.5.5.3 IoBTOpHBIE MCCNEROBAHMA BbIMOMHAIOT B HHTEPBAE A€~
TaJIbHBIX UCCJICAOBAHMIA.

24.5.6 KoHTponb xayecTBa MEpBUYHBIX NaHHBIX BeAYT COTNACHO
TpeGoBaHMAM pasziena 6. Pa3HHLA AAHHBIX OCHOBHOTO U MOBTOPHOTO
H3MepEeHHil He JOMXHA npeBbllath 15 %.
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24.5.7 Ha TBEpAbIX KOMUAX Pe3yNbTaThl HHTEPNPETALMM JAHHBIX
LeMEHTOMETPHH U aedekToMeTpun oTobpaxaloT B Tpeke T3L, nep-
BHYHbIEe AaHHbIe — B Tpeke T3R (puc. 1).

24.6 AxycrHyeckan UeMEHTOMETPHSA

24.6.1 Axycrnyeckaa uemeHtoMerpusi (AKILI) ocHoBaHa Ha u3-
MEPEHHH XapaKTEPUCTHK BOMHOBbLIX MaKeTOB, CO3AaBacMbIX HUCTOY-
HUKOM ¢ yacTotoii uanyyeHus 20-30 kI'u, pacnpocTpaHAIOUINXCA B
KOJIOHHE, LIeMEHTHOM KaMHe M rOpHbIX nopogax. B kayectse H¢op-
MaTHBHbBIX XapaKTEPUCTHK HCNONb3YIOT:

- aMInTyabl A, uin KoadgduumneHT 3dhEKTHBHOrO 3aTyXaHus o,
BOJIHbI MO KO/MIOHHE B PUKCHPOBAHHOM BPEMEHHOM OKHe, MONOXe-
HHE KOTOPOFO ONpEAEsAeTCA 3HaYEHHEM HHTEPBAILHOTO BPEMEHH A,
pacnpocTpaHeHHs BOAHBI B KOJIOHHE, paBHOro 185-187 Mkc/M;

- MHTEPBAAbHOE BpeMsi Af, H aMIUTHTYAIbI A, WIH 3aTyXaHHe O, nep-
BbIX BCTYTUIEHHI BOJIH, PaCNPOCTPAHSIOLMXCS B FOPHBIX MOpPOAaXx;

- ¢a3okoppenguHOHHbIC AHarpaMMbl.

TIpHMEHSIOT ANIA YCTAHOB/NEHHA BBICOTHI NMOABEMA LIEMEHTA, OM-
pefeacHHsl CTENMEHH 3aMOAHEHUA 3aTPyCHOrO NPOCTPAHCTBA LIEMEH-
TOM, KOTHYECTBEHHOH OLEHKH CLUETUIEHHA LieMeHTa C 06CaaHoi Ko-
JOHHO, KaYyeCTBEHHON OLIEHKH CLETUIEHHA LieMEHTa C TOpPHbIMU
MOPOJAMM.

MeTtoanyeckue orpaHMYeHHs MPUMEHEHNS CBA3aHBI C MUCCAEAO-
BaHWAMH BBICOKOCKOPOCTHBIX pa3pe3oB (v>5300 m/c), B KOTOpbIX
nepBbie BCTYIVIEHHUS NMPH XOpOLUEeM W YAOBIETBOPHTEIbHOM LIEMEH-
THPOBAaHHUM OTHOCATCA K BOJ/IHE, PacCMpOCTPAHAIOLLEHCS B Nopoae;
NPH CKOAB3ALEM KOHTAKTE LEMEHTHOTO KaMHA C KOJAOHHO#H, Koria
BOJIHA PaCNPOCTPAHAETCA NPEHMYILECTBEHHO MO KOJIOHHE; HU3KOM
YYBCTBUTEbHOCTBIO K OTAENbHBIM AeheKTaM LEMEHTHOTO KO/IbLa.

24.6.2 B npubopax akyCTHYECKO# LIEMEHTOMETPHM MCTIONb3YIOT-
€A KOPOTKHE TPEXINEMEHTHbIE M3MEPUTENbHbIE 30HAbI C PACCTOsA-
HHEM Mexay GnuxailuMHu u3nyyareneM n npuéMHukoM ot 0,7 ao
1,5 M 1 6asoii 30HAOB (paccTosiHMe MeXAY NPHEMHUKAMH) — B
npenenax 0,3-0,6 M.

24.6.2.1 TpeGoBaHMA K U3MEPHTENILHBIM 30HOAM:

- OMana’oH U3MepeHUA HHTEPBAILHOrO BpeMeHH — 120-600 Mxc/M;

- AMana3oH M3MepeHus KoadduumeHTa 3atyxaHus — 0,5-40 aB/m;

- OCHOBHasi OTHOCHTENIbHAA NOTPELIHOCTb U3MEPEHHs HHTePBAb-
HOTO BpeMeHH — He Gosee £1-3 % (B 3aBHCHMOCTH OT TMNA MpHGOpa);
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- OCHOBHbIE aGCOMIOTHBIE MOTPEWHOCTH U3MEPEHUS aMIUIUTYA U
3 dekTuBHOro 3aryxaHusa — He 6onee 10,1 A u +3 nb/M coorser-
CTBEHHO;

- [OTIONIHUTE/IbHbIE MOTPEIHOCTH HM3MEpEHMIl, BbI3BaHHbiE W3-
MEHEHWSAMH HamnpsOKeHWs NMUTaHHA Ha 110 %, nasnenus Ha 1 MIla
¥ TeMnepatypbl Ha 10 °C OTHOCHMTENIbHO CTaHAAPTHOIO 3HAaYeHMs,
paBHoro 20 °C, He nonxHbi npesbiwath 0,3; 0,01 u 0,1 3HaueHwuii
OCHOBHBIX MOTPEIIHOCTEH.

24.6.2.2 InuTenbHOCTb OUM(GPOBKU CHTHAIOB — [0 4 MC; LLIar AHC-
KpeTusauum — 2-5 MKc.

24.6.2.3 CkBaXxXHHHbIH NpuGOp LeHTpHpyeTCS.

24.6.2.4 Moaynb LleMEHTOMETPHH KOMIIEKCHUPYIOT C MOAYISMH
I'K, JIM, Tepmomerpun, komneHcupoBanHoro HK u ramma-ramma-
LIEMEHTOMETPHH U TONLIHHOMETPHH.

24.6.3 TpeGoBaHUe K METOAWYECKOMY H MPOrpaMMHOMY obecne-
YEHUIO 3aK/TIOYAETCSl B HAUTMYHU He MEHee ABYX, PEaIM3yIOLIMX pa3-
JINYHbIE MPHHLIKNBI 06paGOTKH, MPOrpaMM BbiIEIEHNA B OGLLEM BOJI-
HOBOM nakete Kone6aHwii BOJIHbI, PaCNPOCTPAHAIOLICHCSA B KONOHHE
(OKHO peructpaumu At,, A,), U YNpyroil BOAHbI, PacrpoCTPaHsIo-
LIeiiCa B rOpHbIX nopogax (Af,, A,).

24.6.4 TlepBHuHYI0O W MEPHOAMYECKHE KATMOPOBKH BHIMONHSAIOT
COMacHoO TpeGoOBaHUAM pasaena 6.

24.6.4.1 OCHOBHbIM CPEACTBOM KaJIMGPOBKM SBAACTCS NMOBEPOY-
Has Ga3oBas ycraHoBKa YITAK-2, coaepxalias aTTeCTOBaHHbI# BON-
HOBOJ aKyCTHYECKHX KOeGaHHi (OTPe30K WK HECKOJNIbKO OTPE3KOB
CTaJIbHBIX TPYO, pa3pe3aHHbIX BROJb).

24.6.4.2 MoneBble KAUTHOPOBKH He BHIMOAHAIOT. UX 3aMeHsAeT KOH-
TPOJIbHOE M3MEPEHUE HA YYaCTKe He3aLeMEHTHPOBAHHOM KONOHHbI
NPOTSLDKEHHOCTbIO He MeHee 50 M.

24.6.5 UccnepoBaHus B CKBAXHHAX MPOBOAAT COINIaCHO TpeGoBa-
HUAM pa3gena 6. lononHuTtenbHbie TpeGoBaHUA:

24.6.5.1 Bpemsi npoBeaeHUS W3MEPEHMIH OTPEAENSETCA MJINTENb-
HOCTbIO (POPMHUPOBAHMS LIEMEHTHONO KaMHA. JUIs HOpManbHbIX Lie-
MEHTOB OHO COCTaB/IsIET He MeHee 16-24 y.

24.6.5.2 Koo pHnumeHT yCUNeHHA NEKTPOHHO#H CXeMbl CKBaXHH-
HOro NpUGopa BLIGUPAIOT TAKMM 06pa3oM, YTOOb! B AHana3oHe ound-
POBKM aKyCTHYECKHX CUTHANIOB COXPAHSICA MHHUMAIbHbIW YPOBEHb
WIYMOB, BbI3BaHHbIX ABMXEHHEM NMPHOOPaA, a CUTHANBI PErUCTPHUpYe-
MBIX BOJIH HE OTPAHHYHBAIUCD.
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TpaBUABLHOCTb BLIGOPAa KOHTPONIMPYIOT MO 3KPaHY MOHHTOpa, Ha
KOTOPOM OTOOPaXAlOTCA BOJIHOBbIE MAKeThl ABYX3MIEMEHTHBIX U3Me-
PHUTENbHBIX 30HAOB, (azokoppensunoHHbie auarpamMmel (PKI) u
3HaYeHHUA Af, U Af, B TOUKE HCC/IENOBAHHS.

24.6.5.3 CkopocTb KapoTtaxa — He Gosee 1200 m/u.

24.6.6 KauyecTBo MaTepHaioB OLIEHHBAIOT COIIaCHO TPeGOBaHMAM
pasgena 6. Kputepun, cneundnunsie 11s AK, creayiowmue:

24.6.6.1 3HayeHHe MHTEpPBATLHOrO BpeMeHM (Af,) MPOMONbHOIM
BONHBI B HE3aLIEMEHTUPOBAaHHOI OGCaNHON KOJNIOHHE MO/LKHO Haxo-
AauThea B npeaenax 185-187 mxc/M, 3atyxaHus — B npegenax 1-5 ab/m.
B uHTepBane Mexay MydTaMu KpHBast HHTEPBAJILHOTO BpeMeHH H da-
30Bble MHUKM Ha DK]I nonxHB npeacTaBaaTb coGOM ycToiuMBbIE
npAMbIe IMHUU, NapalieibHble OCH TIYGHH.

24.6.6.2 TToBTOPAEMOCTb HA OCHOBHOI H MOBTOPHOM 3aMUCAX
3HAYEHHU BEIMYMH At  Af, , OCDEAHEHHDIX HA Y4aCTKaX JUIMHOM
B 3 M 1 Gonee, 10MXHa GbITh He XyXe 15 % B 3aLeMEHTHPOBAH-
HBIX HHTepBalax U 13 % — Ha He3aUeMEHTHPOBAHHLIX y4acTKax
o6camHOi KONOHHB!, KPUBLIX aMIUIMUTYIl H 3aTYXaHMS — HE XyXe
+10 %.

24.6.7 Ha TBEpAbIX KOMHUSIX KPUBbIE AL, 0, , AL, 0, OTOGPAXAIOT B
Tpeke T2, a ®KI — B Tpeke T3 (puc.1).

24.7 Axyctaieckan Ae¢heKTOCKONHA KOJOHH K LIeMEHTHONO KaMHs

24.7.1 AxyctHMyecKas LEMEHTOMETPHA HAa OTPaXECHHbIX BOMHAX
NpeaHasHayeHa A1 CKAaHUPOBAHHA H PacCTPOBOro OTOOPaXEHHS CTEeH-
KH 00CafiHON KOMIOHHBI K Ne(heKTOB KOMOHHBI H UEMEHTHOTO KaMHs
110 HHTEHCHBHOCTH BOJIH, OTPAXEHHBIX OT BHYTPEHHEH CTEHKH KO-
JIOHHbI, CTEHKH CKBaXHHbI U JieheKTOB KOMOHHB H KaMHs. U3meps-
€Mble BE/JIHYHHBl - BPEMEHa M aMIUVIMTYIbl (MHTEHCUBHOCTb) OTpa-
XEHHBIX BOAH. EAMHHULBI H3MepeHUs — MHUKpPOCeKYHaa (MKC) U 6e3-
pa3MepHasi €IHHHLA COOTBETCTBEHHO.

TIpuMeHAIOT Ans onpeseNieHHsl BHYTPEHHETO AHAMETPA U SKCLIEH -
TPUCHTETA KOJIOHHbI, BblAENIEHUS MNoNoXeHUs MydT U nedekTos,
HapyLalOLUX LIeIOCTHOCTb KOJIOHHb! H FépMETHYHOCTb 3aTpy6HOro
MpPOCTPAHCTBA, — MOPLIBOB, TPELWIMH, CMATHIT U KOPPO3HH 0GCaTHbIX
Tpy6, BEPTHKANbHBIX KAHAIOB B IEMEHTHOM KaMHe.

HccenenoBaHusi BHIMOAHAIOT B CKBaXHHAX, 3aMOMHEHHBIX 1060%
Herasupyiowesl XHAKOCTHIO MAOTHOCTBIO He Gonee 1,3 r/em3 .
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24.7.2 U3mepurenbHbliii npeoGpa3oBatenb ckaHepa AK-LeMeHTo-
METPHH TIPeACTaBIsAeT CO00I COBMELUEHHBIH H3/TyyaTeNb-IIPHEMHUK
YNPYTHX KojeGaHuii.

KoHcTpykumns npuGopa MOXET COAEPXaTb OAWH Npeobpa3oBaTeb,
BPALLAIOWMICA BOKPYT OCM MpUGOpa, HAN HECKONbLKO (00bIvHO 6-8)
rpeo6pa3oBaTeneii, ycTaHOBIEHHBIX B KOPITyCe NpHOOpa 1o BHHTOBOM
JIMHUH YEpe3 PaBHBIC YTJIbl B TPOEKUNH HA a3UMYTAIbHYIO TUIOCKOCTb.

Ckanepbl AK -LIeMEHTOMETPUM OCHAWAIOT AOMOAHUTENBHBIM Npe-
o0pa3oBareneM «H3nyyaTeib—TPUEMHHK» ISl ONpedeNeHHN CKOpOo-
CTU yNpyrom BOJIHbl B XHIAKOCTH, 3aMOJIHAIOWENH CKBaXHHY, W YCT-
pOMCTBaMK oOfipelie/IeHHs1 a3MMYTAIbHOrO OPUEHTHPOBAHHA Npeod-
pa3oBate/isl B CKBAXXHHE WM MPHUBA3KH MOJNOXEHNA NpeoGpa3oBare-
JIf K anCHUAAIbHOM TJIOCKOCTH CTBO/IA CKBaXXHHbI.

24.7.2.1 TpeGoBaHHA K npeoGpa3oBaTesio:

- 4acToTa COGCTBEHHBbIX KoNeGaHuii B aManasoHe 250-1000 klu;

- ¢opMa BHelwHe# (M3ayvalolleii) MOBEPXHOCTH AONXHa obec-
neunBaTh GOKYCHPOBKY YNPYroro CHrHaia Ha noBepxXHOCTH obcan-
HOWM KOJIOHHbI auameTpoMm 140-168 MM B Kpyre amaMeTpoM He 60-
nee 3 Mm;

- MOrPEeLIHOCTb a3UMYTAJIbHOrO OPMEHTHPOBHMUS ApeoGpa3oBaTe-
N1 B CKBaXHHE WM €ro NMPUBSA3KH K afCHAANbHO! IIOCKOCTH CTBOMA
CKBaXHHbI — He Oonee 2°;

- HayaJo pasBéPTKH ONMpeAenseTcss HanpaBleHHEM Ha CeBep;

- KONIM4YeCTBO 0GOPOTOB BOKPYr OCH (i NPpUOOPOB C HECKOJIb-
KHMH Npeobpa3oBaTtenaMH — KOJIMYECTBO ONPOCOB) — HE MeHee 3 B
CeKyHAy; KOJTMYECTBO TOYEK CKAHUPOBAaHUA — He MeHee 512 3a oauH
o6opor;

- MOrpewHOCTb U3MEPEHUS AHaMeTpa KOJIOHHbl — He Gosee
+0,5 MMm.

24.7.2.2 Monyab ckaHepa AK-LEMEHTOMETPHH KOMILIEKCUPYIOT €
monynsamu JIM, TK, AKII u xomneHcupoaHHoro HK.

24.7.3 TpeGoBaHHA K METOAMYECKOMY U MPOrpaMMHOMY obecne-
YEHUIO U KanHOpOBKaM ONpEAENsIOTCA IKCIUTyaTaUMOHHOM AOKYMEH-
Tauuen.

24.7.4 UccnenoBaHus B CKBaXKMHAX NMPOBOASAT COMIAaCHO TpeGoBa-
HUSIM pasgena 6 ¢ U3MEHEHUSIMH:

24.7.4.1 lMoBTOpHOE U3MEPEHUE HE BBLIMOMHAIOT.

24.7.4.2 KoHTponbHOEe M3MepeHue MpOBOAAT B MOGOM yyacTke
o6canHOi KONMOHHDbI MPOTSKEHHOCTBIO HEe MeHee 50 M.
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24.7.4.3 CkopocTb KapoTaxa — He Gonee 250 M/u.

24.7.5 KoHTpob Ka4yecTBa JAHHbIX OMPEAENETCS IKCITyaTallu-
OHHOI AOKyMeHTauueit Ha npubop.

24.7.6 Ha TBEpAbIX KOMUSAX 3HAYEHHE BHYTPEHHErO AMaMETpa KO-
JIOHHbI OTOGpaXxaloT B Tpeke T2, pacTpoBbie U306paXxeHUs MoOBEpX-
HOCTH KOJIOHHbI U Ae(EKTOB B LEMEHTHOM KaMHe — B Tpeke T3L n
T3R (puc. 1).

25 TEO®PHU3UYECKUE UCCIIENOBAHHUA
B SKCINTYATALUMOHHBIX HEOTAHDbIX
U TA3OBbIX CKBAXKMHAX

25.1 Mexannyeckas pacxoaoMeTpus

25.1.1 MexaHunueckas pacxoJOMeTpHsA MpeayCMaTpHBaeT omnpene-
JIEHHE CKOPOCTH ABHXEHMA (pacxona) XUAKOCTH WIHM rasa, nocTymna-
IOLUMX B CTBOJI CKBAXXMHBI H3 IJIACTOB WX 3aKa4YMBAEMbIX B IUTaCThl.

TpuMeHSIOT KaK OCHOBHO#H MeTon UIs:

- BbUIENIEHHs1 MHTEPBAIOB MPUTOKOB B JOOLIBAIOLUMX U MHTEPBa-
JIOB MPUEMMCTOCTH B HarHETaTE/IbHBIX CKBAXHHAX;

- OueHKH npoduneii npuToka U NpUEMMCTOCTH B nepdopHpo-
BaHHbIX HHTEPBAJIaX;

- onpeaeneHUs NMOUHTEPBANIbHBIX H CYMMapHbBIX A€GUTOB;

- BbISIBIEHUSA BHYTPHUKOJIOHHBIX NMEPETOKOB MOC/E OCTAHOBKH CKBa-
XHHDI.

BoinonHsioT B 06caxeHHbIX nepdopHpoBaHHBIX M Henepdopupo-
BaHHBIX CKBOXHHAX.

OrpaHuyeHHs 3aK1I04AI0TCS B HEAOCTATOYHOM YYBCTBHTE/IbHOCTH
B 00N1acTH MasIbIX CKOPOCTE#l NOTOKA, 3aBUCMMOCTH MOPOroBOii 4yB-
CTBUTENILHOCTH OT YC/IOBUIi MPOBEAECHMS HU3MEPEHHil, BAUAHUM Ha
pe3ynbTaThl U3MEPEHHI MEXaHMYECKUX MpPHUMeEceH, CHUXKEHUH TOY-
HOCTH H3MepeHHii pu MHOroda3HOM NPUTOKE © MHOFTOKOMIMOHEHT-
HOM 3aNOJHEHUH CTBOJA, OTPAaHUYEHHIT N0 MPOXOAMMOCTH Npubopa
B CKBaOXHHE H3-32 HA/IMYMSI NTaKepa WIH CYXEHHIA.

25.1.2 YyBCTBHMTENBLHBIM 3IEMEHTOM MEXaHHYECKMX pacxoaoMe-
POB SIBJISICTCSL MHOTOIONACTHasA TYpOUHKA WM 3aTOPMOXEHHas Typ-
O6MHKa Ha ctpyHe. O60pOoTHI BpaleHHs NEPBOit U Yron MOBOPOTa BTO-
poiit npeoGpa3yioTcs B perucTpupyeMbie 3/IEKTPUYECKHE CUTHAIbL.

25.1.2.1 Ucnonb3yloT GecnakepHble ¥ MakepHbie PacXomoMephbl,
noc/ieAHHE — TOMBKO A1 H3MEPEHHA NOTOKOB XuaKocTy. [Makep cny-

203



Pl 153-39.0-072-01

XHT NS MepeKpbiTHA CeYEHUs CKBAXMHLI W HamMpaBfieHHs NMOTOKa
XHMAKOCTH Yepe3 U3MEPHTENbHYIO KaMepy, B KOTOpYIO MOMELLEeHa
Typ6uHKa. [Tpy Hcnonb30BaHKUM MaKepa HEBO3MOXEH HEMpPEPbIBHbIN
PeXUM 3aMUCH.

25.1.2.2 MexaHHuYecKHe pacXoAOMepbl AONXHbI YZOBJIETBODPATDH
creayoWuM TpeGOBaHNAM:

- AHHAMMYeCKHit Iuana3oH (OTHOLIEHHE MaKCHMaJbHOTO U3Me-
psieMoro ae6uTa K MMHUMAIbHOMY) WIS MaKepPHbIX NPHOOPOB — He
meHee 10, 1ns GecnakepHbIX — He MeHee 50;

- K03pdUuHEeHT HennHeHoCTH — He Gonee 3 %;

- HWXHHWI mpelesn M3MepeHWil M)A nakKepHbix npubOpoB — He
6onee 5 m3/cyT, 6ecnakepHbix — 20 M3/cyT;

- TIOrPeWHOCTb H3MEPEHUA CKOPOCTH BpalleHHs TYPOUHKH — He
Gonee 13 %;

- Ko3¢dUUHEHT NaKkepoBKH NpuGopa NpH HEN3IMEHHOM AHAMET-
pe KOJNIOHHBI — He MeHee 0,9;

- mpeBbllieHHE AMIIMTYAbl MOJMIE3HOr0 CUTHANA Hald YPOBHEM
MOMEX — He MeHee 4YeM B S pas.

25.1.2.3 KOMNIEKCHPYIOT ¢ TEPMOKOHIAYKTHBHOI PacXONOMET-

pueit, GapoMeTpuel U ApYrUMH METOAAMM M3YYEHHUSA «MPUTOKA-CO-
CTaBa».
25.1.3 Kanu6poBKy MeXaHHYECKOTO pacXofioMepa NpOBOAAT B eAH-
HHLAX CKOPOCTH MOTOKA HAM MacChi noToka. IpaayHpoBo4Has 3aBH-
CHUMOCTb CBfI3bIBAET YacTOTY f BpallleHus TypouHkn (', HMn/MuH)
WK Yroj NOBOPOTa TYPOUHKM CO CKOPOCTBIO V MOTOKA XHIKOCTH
(raza) B ckBaxuHe: v=kf+b , roe k — annapatypHbiii Koadpuun-
€HT, b — noporoBast 4yBCTBUTeAbHOCTb. [10 cKOpOCTH MOTOKA V pac-
CUMTHLIBAIOT OOGBLEMHBII Pacxon XHIKOCTH, B M3/CYT, WM rasa, B
THIC.H.M3/CyT.

25.1.3.1 KannGpoBKy BLINOAHSAIOT HA CMELIHAILHOM MMAPOAUHA-
MHYECKOM CTEHJE.

KoHTponupyeMble napameTpbl: annapaTypHblit KoadduumeHr,
MOpOroBasi YyBCTBHTENIbHOCTb, K03 duLMEHT nakepoBKH npubopa
" ero cTabHiIbHOCTb. O4epERHOCTb NEPBHYHOM H NMEPHOAHYECKOI Ka-
JMOPOBOK Takas Xe, KaK 1K Apyrux reopusnyeckux npubopos.

25.1.3.2 PeanbHas rpanyMpoBOYHast XapaKTEPHCTHKA pacXofoMe-
pa B CKBaXHHE MOXET CUIbHO OTIMYATHCSA OT CTEHAOBOM BC/IEACTBHE:
HEeYCTaHOBHMBILIETOCS WM NMEPUOAHYECKH (POHTAHHPYIOLIErO peXuMa
paboThl MAacTa, BUXPEBOro ABHXeHUS GaIOMIO0B B KONOHHE; HAIH-
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yua Bo daronae MexaHHYECKHX NPHMeCeit; HEMOCTOSTHCTBA BA3KOCTH
Y MOTHOCTH NMOTOKA; pasnnuus $asoBbIX CKOPOCTEi COCTaBISIOLINX
MOTOKA M CpeAHell CKOPOCTH; HaIHYMs NMOPOroBOro 3HaY€HMs CKO-
POCTH TIOTOKa, NMpH KOTOpOH HayHHaeT BpaulaThcs TypOMHKa; He-
PaBHOMEPHOTO ABHXEHHUS CKBAXXHHHOTO npuéopa.

25.1.3.3 3naueHusa annaparypHoro Ko3gduuneHTa Wi UCKITIoYe-
HHS HEONHO3HAYHOCTH YTOUYHAIOT MO pe3y/bTaTaM CKBaXHWHHbBIX H3-
Mmepenuit. [IpumensioT aga cnoco6a:

- COMOCTaB/icHUE 3HA4YeHMit AeGUTOB, MOJAYYEHHbIX B OTACIb-
HBIX TOYKaX C MOMOLIbIO PacXoAoOMepa, C CYMMapHbIM 1e6GUTOM
CKBRXHHbI;

- perucTpaumio B 3oHe noctosHHoro noroka B HKT cepun pac-
XOAOTPaMM, OT/IHYAIOLHNXCA CKOPOCTbIO M HaMpaBleHUEM 3aMKCH.

TepBblit cnoco6 NpUMEHAIOT Ui (POHTAHMPYIOLHUX CKBAXUH CO
cTabWibHbIM BbICOKHM pacxoaoM (ckopocTtu rmortoka Gosee 0,5-1 m/c).

Bropoit cnoco6 npueMneM 4 ManoaeGUTHBIX CKBaXHH, B KOTO-
phIX cKopocTH notoxa meHee 0,5 M/c. i3sMepeHus BbIMONHAIOT NpPU
IOBUXEHHM NpHGOpa HaBCTpeyy MOTOKY dionaa co ckopoctamu 150,
300, 500, 800, 1000 M/4 1 npy ABKXXKEeHHH NpUGOpPa BAOIbL MOTOKA CO
ckopoctamu 800, 1000, 1200, 1500 M/y. PewueHneM cucteMbl ypaB-
HEHHH HaxoAAT annapaTypHbIH KO3(GHLMEHT H CKOPOCTb NOTOKA B
a6CoMOTHBIX EANHHULIAX.

25.1.4 MoaroToBKy 1 NpoBeACHHE U3MEPEHMI BbINOJHSIOT B COOT-
BETCTBHM C TpeGoBaHMAMM pa3aesna 12 Hacrosuiero PJI u akcrutyara-
LMOHHOIt TOKyMeHTauuu. PerucTpaumio saHHbIX NPOBOMAT B HEMpe-
PHIBHOM («Ha MPOTSKKE») U B MOTOYEYHOM (<110 TOUKAM») PEXHMaX.

25.1.4.1 ins npoBepKH CTALMOHAPHOTO pexXMMa PaGoTHI CKBaXH-
Hbl M Ofpefe/NeHNs] CYMMApHOro AeOuTa (W1l CKBAXHHBI B UENOM,
TPYNN M OTACJbHbIX TJIACTOB) TOYEYHbIE W3MEPEHHS BLINOMHAIOT C
MOJIHOCTBIO OTKPBITHIM NTAKEPOM: Bbillie BceX paGoTalowiMX 11acTos; B
fepeMbiYKax MeXay McCiedyeMbiMH IUIACTaMH; HHXE HHTEPBAIOB
nepdopaumu. Yucno Touek B KaXIOM HHTEPBAIE UCCAECAOBAHMIA B0~
XHO ObiTb He MeHee 5, paccTosiHue Mexay HUMH — 0,2-2 M. KoHT-
pONbHbIE H3MEPEHHSA MPOBOAAT HE MEHEE YeM B ONHOWM TOUKE B KaX-
JIOM WHTepBane.

25.1.4.2 ina onpeaeneHusa npoduiisa NPUTOKA UK NPUEMUCTOCTH
TOYeYHbIe U3MEPEHHS BLINONHAIOT B MHTEPBAJIaX HCCAEAYEMBIX IUIac-
TOB yepe3 0,2-0,4 M, a Ha y4acTKax MaJioro H3MeHeHHs acOuTa (Me-
Hee 20 %) — uepe3 1-2 M. KOHTposibHbIE H3MeEpeHHA B mpeaenax
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f1acTa NpoBOAAT B OTACNAbHBIX TOYKaX Mo Bceil 3¢ deKTHBHOM ToN-
WIMHE KOJNEKTOPA; LieJeCOOOpPa3HO UX MPOBOAUTL B MHTEPBAIAX He-
60blLMX N3MEHEHWIT AeOGUTOB.

25.1.4.3 U3mepeHHs B HEMPEpbIBHOM peXUMeE MPOBOAAT LISt Of-
peaenieH!s OTAAIOLNX WK NMPHHUMAIOWUX MHTEPBAIOB Nepdopnpo-
BaHHOrO IJ1aCTa B UHTEpBaje, JIMHA KOToporo Ha 10-20 M BBepx u
BHHM3 Gosblue MHTEpBaia nepdopaLinu.

Ins onpeaeneHus HapyLleHHsl repMETHYHOCTH KOJIOHHBI Henpe-
PLIBHYIO PETHCTPALMIO JAHHBIX MPOBOAAT B HenepdopHpOBaHHBIX
uHTepBanax. Ha yuactkax u3MeHeHui 1e6MTOB NPOM3BOAAT U3Mepe-
HHS B TOYKAX.

25.1.4.4 OnopHblit Npodnib MPUTOKOB WM MPUEMUCTOCTH, C
KOTOPbIM COMOCTaBASAIOT NPOdWIH, MOAyUYeHHbIE B NpoLiecce nocne-
AyIOIEei 3KCNAYyaTaluMM CKBAaXMHbI, MOJYYalOT HEMOCPEACTBEHHO
MOC/IE NyCKa CKBaXUHBbI B 3KCIUIyaTaLMIO H BbIXOJa €€ Ha YCTaHO-
BUBLUHIiCA pexuM. OMOpHEIi MPOGUIb JOMXKEH GBITh CHAT MOBTOPHO
nocae nposeAeHHs No6bIX paGoT B CKBaXHHE, CBA3AHHBIX C U3MEHE-
HUEM BCKPBITO# TONLIMHBI KOJJIEKTOPA.

25.1.5 OcHOBHbIE MONOXEHHS KOHTPOAA Ka4ecTBa H3MepeHHil re-
pevHcCeHbi B pasaene 6. [JoNOMHNTENbHO perTaMeHTHPYIOTCA:

25.1.5.1 PacxoxaeHusi B CyMMapHbiX AebuTax (pacxomax) CKBa-
JKHHDI, HalACHHblE MO AAHHBIM PaCXOAOMETPHH W WU3MEpEeHHble Ha
MOBEPXHOCTH, He JO/KHEI npeBblwaTh £20 %.

25.1.5.2 PacxoxaeHHs MeXAy OCHOBHbIM W KOHTPOJNIbHBIM H3Me-
PEHHAMM B OAHOI TOYKE Ha NepHOPHPOBAHHOM YYaCTKE HE JOLKHbI
npesbiwath £5-10 %.

25.1.6 MoMuMO OGBIYHBIX ONEPALINii peJaKTHPOBAHHUSA MEPBHYHbIX
JaHHbIX, MPMAAHUA UM (PHU3NYECKHX MAcLUTabOB M YBA3KM AaHHbIX
no ryGuHe B npolecce repBUYHOI 06paGoTKH NpoBOAAT MOCTpoe-
HHSL MHTErPanbHOM PacxoaorpaMmbl, XapaKTepU3YIOLLEi N3MEHEHHE
[eOUTa Hayn pacxoaa Nno BCeMy HHTEPBay NIPUTOKA (IPUEMUCTOCTH),
1 addepeHUHATLHOA PacXOAOrpaMMbl, XapaKTEPH3YIOLIEH Beau-
YUHY MPUTOKA (MPHEMMCTOCTH) HA €AMHMLY TOJLIMHBI MJ1ACTa.

VBsA3Ky Nno rayouHe MpOBOAAT MO HENPEPbIBHBIM H3MEPEHMSM.
KoppekTrpoBka pacxoforpaMm MO pe3y/ibTaTaM TOYEYHbIX N3Mepe-
HHU CYlIEeCTBEHHO MOBLILWAET AOCTOBEPHOCTb KOMMYECTBEHHOMH MH-
TEepIpeTaLmH.

25.1.7 ®opma mpeacTaBAeHUs PACXONOTPaMM HE PErlaMEHTH-
pyeTtcs.
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25.2 TepMOKOHIYKTHBHAR PACXOJOMETPHSA

25.2.1 TepMOKOHAYKTHBHAsI paCXOAOMETPUS OCHOBaHA Ha NpHUMe-
HEHHUM B KaYecTBe MHAWKATOPa ABHXEHHUA M CocTaBa (ionaa TepMo-
aHeMOMeTpa € NPAMbIM WIH KOCBEHHbIM NOAOTPEBOM.

TIpUMEHSIOT AN BbIABICHMUA:

- WHTEPBAIOB MPHTOKOB WJIH NPUEMHUCTOCTH (IIIONIOB;

- YCTAHOBNAEHMSI HErEPMETHYHOCTH OOCaZHbIX KOJIOHH B paGora-
I0LLIMX CKBAXXMHAX U NEPETOKOB MeXIy nepdopupoBaHHbIMH MJIacTa-
MK B OCTAHOBJICHHbIX CKBaXXHHaX;

- Ui OLEHKH pa3aenoB ¢a3 B CTBOJIE CKBAXHHAbI.

Henocratkn Meropa cBsi3aHbl ¢ HEHaZEXHOCTbIO KOJMYECTBEH-
HO# OLEHKH CKOPOCTH NOTOKa (p/ioua B CKBOXHHE BCAEACTBHE CHJIb-
HO#M 3aBHCHMOCTH [MOKa3aHHii OT cocTaBa (JIIOMAOB, HanpaBieHUs
HX OBMXEHHMA (MOBbILICHHAs YYBCTBUTEJIbHOCTb K PaiMaibHOMN CO-
CTaBAIOLWWElH NOTOKA), TEMNEPATYPh! CPeabl U MOLIHOCTH HarpeBare-
JIsl, a TAKXKE HEAOCTaTOMHOM YYBCTBMTEJIbHOCTH B OGJIaCTH BBICOKMX
CKOpOCTEil MOTOKaA.

25.2.2 YyBCTBUTENABHBIM 3/1EMEHTOM TEPMOKOHAYKTHBHbBIX Pacxo-
ZIOMEPOB ABJAETCA JaTYUK-PE3UCTOP, HarpeBaeMblii 3IEKTPUYECKUM
TOKOM A0 TeMNepaTypbl, NpeBbiilalouleii TeMneparypy cpenni. HaGe-
raiowHit notok daonaa oxnaxaaeT AaTYHK, H3MEHSAA ero aKTHBHOE
conporusieHue. HenpepbiBHas KpHBas paCXOAOMETPHM NPEACTABIIS -
eT co60it N3MEeHEeHHe 3TOr0 CONPOTHRIEHHS. XapaKTepHCTHKa Npeob-
Pa3oBaHMA TePMOAHEMOMETpA HEeJIMHEIHA U GJIN3Ka K 9KCMOHEHUM-
aIbHOI, MO3TOMY €ro YyBCTBMTENbLHOCTH MalaeT C yBeJAUYEHHEM CKO-
POCTH MOTOKaA.

25.2.2.1 TepMOKOHAYKTHBHbIE PACXOAOMEPDHI AOMXHbI YIOBIETBO-
PATb CAECAYIOWNM TPeGOBAaHUAM:

- BEPXHHUI npeaen M3MepeHUit neGUTa OCEBOro NMOTOKA — He Me-
Hee 150 M 3/cyT;

- OOMYCTMMas MOTPEeLHOCTb ONpEAeNeHHs MPUPALUEHUS TeMMe-
patypst — He 6oaee 10,2 °C;

- TennoBasi MHEPUMOHHOCTD JaTuYMKa — He Gomee 10 c.

25.2.2.2 KoMniekcupyloT ¢ ApYrMMH METONAMH OLIEHKH «TIPUTO-
Ka-COCTaBa».

25.2.2.3 U3smepsieMas BeIMYHHA — 3NIEKTPHYECKOE CONMPOTHBIE-
HHe (TeMnepaTypa, 4acToTa), eAMHKULA u3Mepedns — Om (°C, Tu).

25.2.3 Kanu6poBKY BLIMOJHAIOT COIJIaCHO 3KCIUIyaTaUMOHHOI
JOKYMEHTALMM Ha KOHKPETHbIH npuGop.
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25.2.4 MonroToBKy ¥ NMpOBeAECHHE W3MEPEHHH BLINOJIHSAIOT B CO-
OTBETCTBHH C TPEOGOBAaHMAMH IKCIUTYaTallMOHHON NOKYMEHTALHH.
OCHOBHBIM BUIOM H3MEPEHHIt ABAAETCA HENPEPLIBHAA PerucTpaLms,
JOTIOJIHHTENbHBIM (BbINONHEHHE HE perlaMeHTHPYETCs1) — H3Mepe-
HHE B TOYKaX.

25.2.4.1 OCHOBHOE M KOHTPOJIbHOE M3MEPEHMS BBIMIONHAIOT MO
BCEMY MCCHeAyeMOMY MHTEPBAly CO CKOpOCTbio He Gonee 200 M/u.
Ipu aToMm:

- IU1S1 BbLOGNIEHUS HHTEPBAIOB MPUTOKOB HJIM MPHEMMCTOCTH Nep-
opHpOBaHHBIX NAACTOB B MCCNEAYEMbIH HHTEPBAT BKIIOYAIOT 3TH U
TIpUJIEraloune IiacThl;

- HerepMeTHYHOCTb 0GCATHOM KOJIOHHbI YCTaHAB/IMBAIOT B HEMep-
dopuposanHbIX HHTepBanax Hiuxe HKT;

- IUI BbISIBJIEHUS TIEPETOKOB MO CTBOJY CKBaXHMHbI MeX1y nep-
doprpoBaHHBLIMU MJIACTAMM H3MEPEHHS NPOBOAAT B OCTAHOBJICHHOM
CKBaXHHe B NPOLIECCE U MOC/Ae BOCCTAHOBNECHUSA JABNCHHS.

25.2.4.2 B Toukax u3MepeHHs BeayT B IBYX BApHaHTax: Ha HECKOJb-
KHX pa3jInyHbIX IyOMHaX MpH CTaGUAbHOM peXHrMe paboTbl CKBaXHK-
Hbl WIH PETHCTPUPYA Ha PUKCHPOBAHHOW rMyOMHE HENpepHIBHYIO
KPHMBYIO M3MEHEHMsA MOKa3aHMil B Mpolecce lieNeHanpaBIeHHOro
BO3AEHCTBUS HA CKBAXMHY.

H3MepeHns B TOYKaX HAYMHAIOT Yyepe3 5 MMH Mocie BKIIOYeHMs
TOKa MUTaHMA BATYMKA; KOJMYECTBO U MECTOMOJIOXKEHHE TOuEK He
pernaMeHTHpYeTCA.

25.2.5 OcHOBHble MOJNIOXKEHUSA KOHTPOJIA KayecTBa M3MEpEHHi
nepeyYucaeHs! B pasaee 6.

JonosHHTE/IbHbIE KPUTEPHU:

- BOCTPOM3BOAMMOCTb OCHOBHOTO H KOHTPOJILHOTO H3MEPEHMHt B
30HE OTAAIOLIMX MHTEPBAIOB AOIXKHA COXPAHATLCA MO KOHGUrypa-
UMM W aGCOMIOTHBIM 3HAaYEeHUAM NPHPAWICHHIt B Hayale M KOHLE
3aMUCH Ha ONHMX M TeX Xe IMyOuHax;

- BHe HHTepBaIOB NepdopaLiMyi U NpH HeCTaOWIbLHOIM paboTe CKBa-
XMHbI JIONMYCKACTCA MPEBbIIICHUE MOTpelHOCTeN 10 2 pas;

- pacxosorpaMMbl MOTYT HE MOBTOPATLCA B HECTaOUIbHO POHTa-
HHUPYIOLIMX HAH NOMIOIAIOWIMX CKBAXXHHAX, 0COGEHHO B CKBaXHHAX
C MyOMHHO-HACOCHOM 3KCIUlyaTauueit.

25.2.6 Tpouenypyl nepBu4HOR 06paGOTKH AaHHBIX, KPOME YBSI3-
KU No ry61He, He perIaMeHTHPYIOTCA.
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25.2.7 ®opma npencTaBieHuss AMAarpaMM M pe3yabTaTtoB UX oGpa-
GOTKH He pernaMeHTHpYeTCS.

25.3 'amma-raMma-nIoTHOMETPHA

25.3.1 Tamma-ramMma-njoOTHOMETPHA (TUIOTHOCTEMETPHS) OCHO-
BaHA HA U3MEPEHUH AETEKTOPOM MOTOKA «MATKOro» raMMa-H3nyve-
HMS, pacnpOCTPaHAIOWIErocs Yepes cnoit ¢aonaa OT aMmy/ibHOro
MCTOYHMKA M CBAI3aHHOTO NMPH HEH3MEHHOI Ga3e U3MepeHUs (pac-
CTOSIHME MEXAY MCTOYHHMKOM W JETEKTOPOM raMMa-H3jy4eHus) C
TUIOTHOCTBIO (Drlonaa.

TIpUMEHSAIOT AN onpeaeneHHs COCTaBa XHIKOCTH B CTBOJIE CKBa-
XHHbI; BbIABJEHHA MHTEPBANOB U MCTOYHMKOB OGBOAHEHMSA; BbISIB-
JIeHUs1 MHTEPBAIOB NPHTOKOB B CKBAXHHY HedTH, ra3a W BOAbl NpH
OLEHKE IKCTUIYaTaAMOHHBbIX XapaKTEPHCTHK MUIAacTa (B KOMILIEKCE C
METONAMM PacXoAOMETPHH U TEPMOMETPHH).

OrpaHHYeHHs 3aKHOYAIOTCA B CHAbHOM 3aBUCHMOCTH MOKa3aHHit
OT coCTaBa MHOro¢a3HOM NPOAYKLUKHM H CTPYKTYpPHl MOTOKa (onaa
B CTBOJIE CKBRXXHHDI.

25.3.2 YyBCTBUTENbHBIM 3IEMEHTOM CKBOXMHHOTO npubopa siB-
JISIETCA CUMHTWUIAUMOHHBIN WM Pa3psUlHbI AETEKTOP raMMa-uU3y-
YEeHHA.

25.3.2.1 TInoTHOMEp AOMXKEH YAOBIETBOPSATb C/ACAYIOIUM TpeGo-
BaHHAM:

- IMana3oH uaMepeHus mioTHoctH — 0,7-1,2 r/cm3 ¢ norpeLHo-
cThio He Gonee +0,01 r/cm3;

- obnangaTbh NakepoM WIS MCCIeOBAHHA HU3KOAEOUTHBIX HedTs-
HBIX CKBaXHH.

25.3.2.2 Komnekcupylot B oaHom npu6ope ¢ T'K, B cGopke — ¢
IOPYTHMM METOiaMH OLUEHKH «IPUTOKA-COCTaBay.

25.3.3 IlepBHYHYI0O ¥ MEPHOAUYECKUE KATMOPOBKH BBIMOMHAIOT
Ha MOAEMSAX CKBAXHWH, 3aMOMHEHHbIX PAIOMIOM C pa3HOil IIOTHOC-
TblO, MOCTPOEHMEM TpalyMpoBOYHO# 3aBucumoctu J, /J =f(c ,c,),
e J,, J, — nokasaHua B ¢aonne ¢ IVIOTHOCTBIO G, M B MPECHOM
BO/IE G, IUIOTHOCTb KOTOPO#t paBHa | r/cM3,

25.3.4 ToaroToBKY W npoBeAeHUe U3MEPEHHUI BLIMOAHAIOT B CO-
OTBETCTBUM C TPpeGOBaHUAMH pa3fena 6 M IKCIUTyaTallMOHHOM AOKY-
MEHTAUWH.

CkopocTb KapoTaxa npu o6uux uccneaosaHusx 400-600 M/4, npu
OeTanbHbIX - 50-100 M/y.
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25.3.5 OCHOBHbIE MOJIOXEHUS KOHTPOJA KayeCTBa M3MepeHHii
PErIAMEHTHPOBAHBI pa3fiesioM 6. JlononHUTENbHBIA KpUTepHii — pac-
XOXACHMS OCHOBHOTO M MOBTOPHOTO U3MEPEHUIi HE JO/KHbI NpeBbi-
wats 13 %.

[Ipn HeycTOHYHBOM pexume paGoTbl CKBaXHHBI (MyJALCHPYIO-
wHii, ¢ pa3saenéHHbBIMH CTPYKTYPAaMH MHOroga3Horo rnoToka) Boc-
MPOU3BOAHMOCTb U3MEPEHHIt MPOBEPSIIOT MO 3aNUCH B 3yMiide CKBa-
XHHBI.

25.3.6 Tpu nepBu4HOIt 06paGoTKE NPUBA3KY PE3YNBTATOB H3ME-
PEHHit No ryOuHe U YYET eCTECTBEHHOTO FaMMa-HU3Ny4eHUs nopon
npoBoasT no KpuBoit 'K, KOTOpYyio persCTpUpYIOT OTAENbHBIM Ka-
Ha/OM MJIOTHOMEpa WU COOpKH, BKIIOYAIOLLEH TUIOTHOMED.

25.3.6.1 B ciyuae 3HAYMTENBHOTO HCKXKEHUS NMOKA3aHUil paauo-
F€OXUMHYECKHMH aHOMANHSAMH PE3Y/NbTaThl H3MEPEHHI MAOTHOCTH
MCMONB3YIOT MUI KaYeCTBEHHOH MHTEPNPETALIHH.

25.3.6.2 Conepxanne HedTH U BOAbI B CMECH OMPEAENSIOT, HCXO-
At U3 COOTHOWeHHUs o, =ck +6,(1-k,), tme o, G, G, — MIoT-
HOCTb CMECH, BOAIbl K HEPTH COOTBETCTBEHHO, k, — OTHOCHTENIbHOE
cofiepXaHue BoAbl B XXHIKOCTH.

25.3.6.3 Tpn HeN3BECTHON MM HEMOCTOAHHOH MHMHEpAIM3aUNK
BOIbl, NOCTYNalowWel U3 NAACTa, MHTEPNPETALIMIO MPOBOLAT Ha Ka-
4€CTBEHHOM YPOBHE.

25.3.7 ®dopma npeacTaBneHUs NEPBHYHBIX JAHHBIX U PE3YbTaTOB
HHTEpNpETaUHH He peTIaMeHTHPYETCA.

25.4 Tn3bKOMETPHYECKASA BJIATOMETPHSA

25.4.1 IuanbkoMeTpuyecKast BnaroMeTpus (BIarOMETpHUs) OCHO-
BaHa Ha U3y4eHUU OTHOCUTENbLHOH AMINEKTPHUYECKON MPOHULIAEMO-
CTH (JIIOMIOB B CTBOJIE CKBAXKUHBI.

TpuMeHsIOT Is1: onpeaeaeHHs cocTaBa (IOUAOB B CTBOJIE CKBa-
XWHbI; BbIABIEHUS MHTEPBAJIOB NMPHUTOKOB B CKBaXXHWHY BOMbI, He-
¢T1H, raza u ux cMeceit; yCTAHOBJICHUA MECT HErepPMETHYHOCTH 06-
CaqHO#M KOMOHHBI; NPH GAArONPUATHLIX YCAOBUSAX — A/ Ompenee-
HHA 00BOAHEHHOCTH (06BEMHOIO colepXaHus BOAbI) MPOAYKLIHH B
HedTAHOI U Ta30BOIt CKBaAXHHAX.

OrpaHM4YeHHs METOolA CBA3aHbI C BAMAHHEM Ha MOKa3aHHs B/aro-
METPHH CTPYKTYpbl MHOT0(ha3HOIO NMOTOKa (CyLeCTBeHHbIE NMOorpell-
HOCTH NpU pa3ieN€HHbIX CTPYKTypax — KOJbLIEBOH, Npo6KoBoit) U ¢
3KCMOHEHLUMaIbHOI ¢GOpMOit rpanyMpoOBOYHOI 3aBUCMMOCTH aTuH-
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KoB. [Tpy 06BLEMHOM collepXaHHH BOAbI B MPOAYKUMH cBbilte 40-60 %
METO/ NMPaKTHYECKH HE pearupyeT Ha JanbHeiline H3MEHeHHs Blaro-
cofiepXaHHs. B HaKNOHHbIX CKBXKHHAX MPH OTCYTCTBUH LIEHTPATOPOB
M MaKepa JaTYMK MpUGOpa pearMpyeT Ha BJIArocoiepXaHue TONbKO Y
HUXHEH CTEHKH KOJIOHHBI.

25.4.2 CxBaXHHHbIC BJIAroMepbl NMpeacTaBasior coboit LC wan
RC-reHepatopbi, B KOeGaTebHbIit KOHTYP KOTOPbIX BKJIIOYEH H3-
MEpHTENbHbIH KOHAEHCATOp NPOTOYHOro THNa. Mexay obknankamu
KOHEHcaTopa MpoTeKaeT BoAOHe(DTAHasA, ra30BOAAHAA WKW MHO-
TOKOMIMIOHEHTHAA CMECb, M3MEHAIOWIasA EMKOCTb AaTYHKA C Moche-
AYIOIUHUM npeobpa3oBaHHEM H3MEHEHUA EMKOCTH B CHTHalbI pa3-
HOM 4acTOThbl.

25.4.2.1 B HepTAHBIX CKBAXXHHAX UCIOJB3YIOT GeCrakepHbie MpU-
Gopbl 1A KayeCTBEHHOM OLEHKM cOoCTaBa (ioMIa M MakepHbie —
ISl KOAIMYECTBEHHbBIX onpeaencHuii. B ra30Bbix CKBaXHHaX BCE MpPHU-
MeHsieMble BaroMepbl — GecrnakepHbie.

25.4.2.2 TakepHblit BTaroMep AO/DKEH YAOBIETBOPATD C/EAYIOLUNM
TpeOOBaHHAM:

- ¢uxcuposath nputoku HeprH B runpoduabHylo BomoHedTs-
HYIO CMeCb W OGHapyXXHBaTb OGBOAHEHHOCTb HE)TH B CKBAXHHAX C
ne6urom Meree 100 M3/cyT;

- HecTaGUABLHOCTL paGoThl B TeueHHE 6 4 He AOMKHA INpeBbl-
wath 1 %;

- MOTPELIHOCTb OnpeleNeH s COAEPXaHUA BOAbl B PABHOMEPHO
cMelaHHo# ruapodobHoli BomoHehTAHONM cMeCcH He AOMKHA npe-
BblLIATb 13 %.

25.4.2.3 Komnaekcupyercsi C APYrMMH METOJAMH B paMKax KOMII-
JieKca Uil OLEHKH «TIPUTOKA-COCTaBa».

25.4.3 IepBuyHYI0 M ficpHOAHYECKNE KATMGPOBKH BbIMOJIHAIOT B
3TAIOHHPOBOYHOM YCTPOMHCTBE, COAEPXallleM AUCNIEPCHbIE BOAOHED-
TAHBbIE CMeCH (IMYNbCHH) C OOBEMHBIM coaepxaHueM Boabl ot 0 o
100 %, yepe3 kaxabie 10 %. Pe3ynbTaToM KaTMOPOBKH ABASETCA Ipa-
AyHpOBOYHas 3aBUCHMOCTb OTHOCHMTEIbHOTO Pa3sHOCTHOTO MapaMeT-
pa f=(f,~f.,)/(f,~f,) OT NPOLEHTHOrO coaepXaHHusl BOALI B AUCHEPC-
HO# cMmecH, rae f,,, f, f, — noKasaHus npuGopa B BoaoHedTAHOM
cMmecH, B Boie U HedT. KannGpoBKy B ra30BOAsHbIX CMECAX He Mpo-
BOJIAT M3-3a CIOXKHOCTH 3TAIOHMPOBOYHONO YCTPOMCTBA.

TMonesyio KanMGpPOBKY NMPOBOAAT C MOMOLLUBIO FeHepaTopa CTaH-
HJApPTHBIX CHTHAIOB.
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25.4.3.1 He monyckaercsa JHHeHas anmpoKCHMMAaLUs rpagyupo-
BOYHOI 3aBHCMMOCTH BJIarOMepa B NOJHOM AWHAMHYECKOM AHana-
3oHe (0-100 %).

25.4.3.2 Tpu kanuGpoBKE YYMTHIBAIOT M3MEHEHMS NOKa3aHWi
npubopa B 3aBUCUMOCTH OT TeMIIepaTyphbl Cpelibl, TaK KaK MpH H3Me-
HeHHH TeMniepaTyphl OT 20 10 100 °C oTHOCHTENbHAsA AN3NEKTPHYEC-
Kasi NPOHMLIAEMOCTD BOAbl M3MeHsieTcs oT 81 1o 55.

25.4.4 TloarotoBKy M MpoBeAcHHE U3MEPEHM BLINMOAHAIOT B CO-
OTBETCTBUH C TpeGOBAHUSIMM pa3fena 6 U IKCIUIYaTaLMOHHOM JOKY-
MEHTaLHH.

25.4.4.1 HccnenoBaHHe MHTEPBajia BKJIIOYAET HENpEpbIBHbE M
TOYEYHble U3MEPEHUSI.

JIns nakepHbIX BRaroMepoB HenmpepbiBHbie H3MEPEHUsI BHIMOMHS-
10T ¢ 3aKpLITBIM MAaKepPOM MpPH CRycKe MpuUGOpa, TOUEYHbIE — MpH
noabéMe npubopa, MOMHOCTbIO OTKpbIBas nakep. [Ipu nepemelteHun
npubopa ¢ TOYKH Ha TOYKY NMaKep NMPHKPLIBAIOT.

25.4.4.2 HenpepbiBHble M3MEPEHMs BLIMOJHAIOT B MHTEpBalax
nepdOpHPOBaHHbIX NAACTOB WU NpPEANOJaraeMoil HerepMeTUYHOC-
TH 06CamHOI KOJIOHHBI, PaCNpOCTpaHAA UX Ha 20 M BHH3 M BBEpX
HCCIelyeMOro HHTepBaJia.

IToBTOpHOE M3MepeHHE BLIMOMHAIOT B TOM X€ HHTEpBaJe.

CKopocTb KapoTaxa npu oGlIMX MUCCAENOBaHUAX — He Gonee
1000 M/4, npu getanbHbiXx — 300 M/4, AUCKPETHOCTD 3aMMCH AaH-
HbIX 1o ray6une 0,2; 0,1 u 0,05 m.

25.4.4.3 ToyeuHbie U3MEPEHUS BBIMOMHAIOT B TEX XK€ TOYKAX, YTO
M U3MepeHMs pacxoAOMEPOM, BKIIOYasi TaKXKe aHOMAIbHbIE y4acT-
KM, BblAe/ieHHbIE MO pe3y/bTaTaM HenpepbiBHLIX H3MEPEeHUit Baaro-
Mepom. Ha kxaxmoit Touke NpoBOAAT He MeHee TPEX M3MEPEHH C
MIOC/IEAYIOWMM PACYETOM CPEHETO 3HAYCHUS.

25.4.5 OcHOBHble MOJIOXEHHS KOHTpPOJIAi KayecTBa M3MEpeHHil
PEMIAMEHTUPYIOTCA pa3aenoM 6.

25.4.6 TepBuyHas o6pabGoTka BK/IIOYaeT PacY€T NO AAHHLIM He-
NMpEPBIBHbIX U TOYEYHBIX H3MepeHUi npoduis 06bEMHOrO coaepxa-
HHs BOIbI B CTBOJIE CKBAXHHbBI C UCNONb30BAaHHEM PalyMPOBOYHOIA
3aBUCHMMOCTH 6e3 y4yéTa TeMnepaTypHOii NONpaBKM M TIOMPAaBOK 3a
CTPYKTYpY MOTOKa.

25.4.7 PesynbTaThl M3MEpEHHIl NPEACTABAAIOT B BUAE MCXOXHbBIX
KPHMBBIX (TOU€YHBIX NOKa3aHHIt), a pe3yNbTaThl MepBUYHOI 06paboT-
KM — B BUI€ OTPEJAKTHPOBAaHHbIX BAarorpamMM.
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25.5 Bapomerpua

25.5.1 BapomeTpus OCHOBaHA Ha M3YYEHHUH MOBEACHUS AABJCHUSA
WIH rpaiueHTa JABAEHHA NO CTBONY CKBOXHHbI MM BO BPEMEHH.

IpuMeHsIOT AN1a onpenencHUs aGCONOTHBIX 3HAYCHUIT 3a60iHO-
7O M MIAacCTOBONO AaBAEHHUit, OLUECHKHU AenpeccHH (penpeccHM) Ha
TUIACTbl, OMpeAe/ieHHA FMAPOCTATHYECKOrO rpaiueHTa JaBjieHMA, a
TaKKe IJIOTHOCTH M COCTaBa HEMOABMXHOM cMecH (IIOMAOB MO 3Ha-
YeHUAM FMAPOCTATHYECKOro AaBACHHS, OLIEHKH 6e3BO3BPaTHBIX NMO-
Tepb JABACHMUS B CY)KEHMSIX CTBO/IAa, THAPABIMYECKUX NOTEPD ABUXY-
1Ierocs MOTOKA U OnpeaeseHHs MIOTHOCTH M COCTaBa ABHXYyLueiCs
CMeCH (COBMECTHO C APYTMMH METOAAMM <«[IPUTOKA-COCTaBa»).

OrpaHnyeHus: NpUMEHEHHs 0GYCNOBAEHbI BIMSAHHEM Ha MOKa3a-
HHA MAHOMETPOB HECTALUMOHAPHbBIX MPOLIECCOB B CKBAXHMHE, TEMIIE-
paTyphl Cpeabl, CTPYKTYPbl ra30XUAKOCTHONO MOTOKA.

25.5.2 N3amepeHns BLIMOMHAIOT TIYOMHHBIMH MaHOMETPaMH, KO-
TOpbIe NOAPA3AL/AIOT HA U3MEPRIOLLIUE aGCONIOTHOE AaBieHHe U IU(-
depeHuuanbHble. X noapasaensiorT Takke Ha MaHOMETPHI C aBTO-
HOMHO# perucrpaumeit, KOTopble OMyCKaloT Ha CKPe6KOBOI NMPOBO-
Joke, reopu3nyeckom KaGene (C MOCAEAYIOIMM OCTaBIEHHEM Ha
SIKOpe B 3aJaHHOM MHTEpBaJie) WIH B COCTaBe MJIaCTOMCIbITaTENEHH,
M AMCTaHUMOHHbBIE, paGoTaloluune Ha reodusnyeckom xabene.

ITpeoGpa3oBatesn AaBACHUA MOTYT ObiTb: MbE30KPHCTALTUYECKHE
(kBapueBbie, candupoBbie), CTPyHHbIE H MEMOpPaHHbIe.

25.5.2.1 KoHctpyKumsa rnyOHHHBIX MAHOMETPOB AO/KHA obecrne-
4YMBaThb U3MEPEHHE CTATHYECKOI COCTABAIOLIEH MOJHOrO AaBNeHHS
(33 HCKTIOYEHHEM HHTEPBANOB HHTEHCHBHOINO MPHUTOKa (PIOHIOB B
CTBOJ, e BO3MOXHO BJIIMSIHME PalHaIbHbIX CTPYid).

25.5.2.2 Tlpn6opbl GapoMeTpHH JO/DKHBI YAOBAETBOPATH CHAEAYIO-
WMM TpeGOBaHUAM:

- npeaenbHbie 3HaYeHUs AWaNa3oHOB M3MepeHusa — 10, 25, 40,
60 u 100 MIa;

- YyBCTBHTe/ILHOCTb NpeoGpasosateseii masnenus — 0,001-0,05 MITa;

- OCHOBHaf OTHOCUTENbHAsA MOTPEIHOCTb H3MepeHus — £0,25 %
wnu 0,5 %.

25.5.2.3 MpuGop (Moaynb) GapoMeTpHM NMPHUMEHAIOT B cOOpke
npubopoOB. «NMPHTOKA-COCTaBa».

25.5.3 NepBuyHyo 1 nepuoaMvecKHe KaIMGPOBKH BBIMOMHSIOT
Ha NMOBEPOYHO# YCTaHOBKE BbICOKOIO AaBNEHHUsA, UCMONb3YIOLLE aT-
TECTOBaHHbIE Ipy30NOpLIHEBbIE MAHOMETPbI. BeaeacTsue cuabHOro
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BAUAHHWS TeMMepaTypbl Ha NOKa3zaHUs [yOMHHbIX MAHOMETpPOB Ka-
JIMOPOBKY BbIMOMHAIOT HE MEHEE YeM NP TPEX PUKCUPOBAHHBIX TEM-
neparypax, TepMOCTaTHpYs NPH 3TOM npeoGpa3oBaTe/ib M CaM Npu-
60p. I'panyupoBoyHas 3aBUCUMOCTb umeeT Bud p=f(F,T), rae p, T —
3HayeHusa naBneHus, MIla, u temneparypbi, °C, F — nmoka3aHus
npubopa.

25.5.4 TloaroToBKy M npoBeAeHHE U3MEPEHMI BLIMONHSAIOT B CO-
OTBETCTBHM € TpeGOBaHHAMM pa3aena 6 M 3KCNAyaTaUMOHHOM AOKY-
MmeHTauuu. IloneByio KaTMGPOBKY BBHIMOMHSIOT C MOMOLLBIO reHepa-
TOpa CTAaHAAPT-CUIHAMIOB.

25.5.4.1 U3mepeHust abGCONOTHDIX AaBNEHH U UX H3MEHEHHI NPO-
BOMAT TPEMS CMOCOGAMH, PETUCTPHPYS: U3MEHEHHE JaBieHUs B QyH-
KUMH BpeMEeHU Ha GHKCHPOBAHHBIX TOYKAX [1yOUHBI; CTALIMOHAPHOE
MoJie AaBJIEHUA MO CTBONY CKBaXWHbl KaK (DYHKUHIO [J1yOMHbI; He-
CTaLIMOHAPHOE MOJie AaBAEHUS MO CTBOAY KaK QYHKLUMH TyGUHbI H
BPEMEHH:

- PerMcTpauuio U3MeHEHMs HaBAeHUS KaK (PYHKUHW BpeMeHH
NPOBOAAT NMPH (QUIYKTYaLIMOHHBIX H3MEPEHUAX AMGO NpU r’MAPOAHHA-
MHMYECKHX MCCIEROBAHMAX MIACTOB (PErMCTpaLusi KPUBOIl MPUTOKaA,
KpHuBbIX H3MeHeHH gasieHus — KB, KCI, KBY). s atoro npn-
60p yCTaHaB/IMBAIOT B KPOBJIE WK HECKOJIBLKO Bbillie HCIbITHIBAEMO-
ro oobekTa. CHATHE OTCYETOB MPEACTABIAET COGO0i peruCTpaLMio He-
npepbiBHO# KpuBoit (ans KB/ nepuon cHATHS OTCYETOB HOMKEH ObITh
He MeHee 10 ¢ B nepBbie 5 MUH 3amepa M 30 ¢ B nocieayioweM);

- TIPM PETHCTPALMU pacnpeneacHms AaBAeHUS KaK GYHKUHH TIy-
OMHbI OCHOBHbIM HHGOPMALMOHHBIM NMAPaMETPOM ABJSIETCS BEPTH-
KalbHblil rpagMeHT maBneHus (Ap/AH cos@ ), KOTopbiii onpeaensior
MO HAaKJIOHY AHarpaMMbl ¢ YYETOM YIJIa HAKJIOHA CKBaXHHbI (0);

- PETMCTPaUMIO JABNEHHS MO CTBOJNY CKBaXMWHbI MPOBOAAT MpPH
cnycke Wid noabéme npubopa co ckopoctbio He Gonee 1000 M/y.

25.5.4.2 JINCKpeTHOCTb 3aMUCH JAHHBIX MO TIYOUHE npu Henpe-
PbIBHBIX HaboaeHusX pasHa 0,2 M.

25.5.4.3 uddepeHunanbHble MAHOMETPbI, M3MEPSAIOLIKE Pa3HOCTD
TMAPOCTaTUYECKUX JaBNeHNH Ha 6a3e nopsaaka | M, NPUMEHSIOT LA
KOJIMYECTBEHHbIX OMpeaeaeHHi IUIOTHOCTH (Jionaa B CTBOJiE NMpo-
CTauBaIOLLIEH CKBAXKHHDI.

IMockonbKy u3MepsieMass pa3sHOCTb JABJIEHMIT MPONOPLHOHANbHA
cpefHeii MIOTHOCTH cMecH (GTIOUNOB B CTBOJIE CKBAXHHbI, TO HaX0-
I¥MbIe 3HAYEHHUS TUIOTHOCTH YCpeAHEHbl KaK MO CEYEHMIO MOTOKa,
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TaK W MO MHTEpBay 3aMepa. AHAOTMYHAsA OLUEHKA IUIOTHOCTU CMeCH
JOMYCTUMA TAKXE MPH HU3KHUX CKOPOCTAX MOTOKA, KOTAA BIIMSIHUE
THAPaBAMYECKUX MOTEPD HE CYLIECTBEHHO.

25.5.5 OCHOBHbBIE MOJIOXEHHA KOHTPOJIA KAa4yecTBa HM3MEpeHUM
PeraMEHTHPYIOTCSA pa3fe/ioM 6.

25.5.6 MepBnunas o6paGoTKa 3aKnioyaeTCs B pacyéTax AaBlieHUs
B TOMKAX, KPUBbIX JABJACHHUA WIH TPaMEHTa AAaBEHHA B CTBOJIE CKBa-
XUHbI C UICMOJIb30BAHHEM IPalyHPOBOYHOI# 3aBUCUMOCTH (C Y4ETOM
TeMMepaTypHO# NONpPaBKH).

25.5.7 ®opma npeacTaBaeHUs MEPBUMHBIX JAHHBIX M Pe3yAbTATOB
HU3MepEHMit He perlaMeHTHpYeTCS.

25.6 InnyKumoHHas pe3HCTHBHMETPHSA

25.6.1 UHAayKuMOHHasi pe3UCTUBMMETPHS OCHOBaHa Ha M3Mepe-
HHM YAETbHOI 3/1eKTPHYECKOH MPOBOAMMOCTH XUAKOCTHOM CMECH B
CTBOJIE CKBAXXMHbI METOAOM BUXPEBbIX TOKOB.

TpuMeHsIoT 1s: onpeneieHUs cocTaBa ¢loNIO0B B CTBOME CKBa-
XHHbI; BbIIBAEHHA B ruapoduibHO# cpefe UHTEPBAJIOB MPUTOKOB
BOAbI, BKJIOYast MPUTOKU cNaboiH MHTEHCHBHOCTH; OLIEHKH MMHEpa-
JIM3aLMK BOAbI Ha 3a60€; YCTaHOBAEHUS MECT HEFepMETHYHOCTU KO-
JIOHHbI; pa3fefieHus r’HApoPUIbHOTO ¥ rHaApodO6GHOro TUNOB BOAO-
HedTAHBIX 3MYNbCHIL; ONpeeNeH s KaneabHONH M YETOYHOM CTPYK-
TYp Te4YeHHUa i rTMAPOGUILHOMN CMECH.

OrpaHHYeHHUSA CBA3aHbl C ONHOBPEMEHHbIM BIMSIHMEM Ha MOKa-
3aHWA WHAYKUHOHHOrO Pe3MCTUBHMETPA BOAOCOAEPXAHUSA, MMHE-
panu3auMu BoAbl, rHAPpodUAbHOrO U rHApodOGHOro THNOB BOAO-
HedTaHOM cMecH, TemMnepaTypbi cpeabl. s ruapodobHoit cmecu
NOKa3aHUsA OMM3KH K Hy/EeBbIM 3HaYEHUAM YAENbHOM 3/IeKTpUYeEC-
KOi NpOBOAHMOCTH.

25.6.2 CKBaXMHHBI! HHAYKLUHOHHbIA pe3UCTUBMMETP NMpeacTaB-
NfeT co0oi AAaTYMK MPOTOYHO-MOTPYXHOro THMA, COCTOSALIMI M3
IBYX — BO30yXaaioweit ¥ MPUEMHOI — TOPOMAANbHBLIX KaTyllieK.
O6BEMHDIE BUTOK MHAYKLUMOHHOM CBSI3M OOpa3syeTcsi yepes XHA-
KOCTb, HaXOASLLYIOCS BOKPYT JaT4MKa.

25.6.2.1 Tpe6oBaHMs, NpeAbABAsSEMble K HHAYKLIHOHHBIM pe3Mc-
TUBMMETPaM:

- AYana3oH U3MEPEHHS YAeJbHOM 3/IEKTPHYECKOi TPOBOANMOC-
™ — 0,1-30 CMm/M;

- OCHOBHasi OTHOCHTeJIbHasl MOTPEMIHOCTb — He Gosee 5 %;
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- ponycTtuMblii KO3 dHLUMEHT HeTMHEAHOCTH 3aBUCHMOCTH MOKa-
3aHMi OT yAEAbHOI 3/EKTPUYECKOl MPOBOAUMOCTH — He Gonee 15 %;

- MOTPEeWHOCTb OT U3MEHEHHIT TeMnepaTypbl — He Gonee 10,5 %
Ha 10 °C.

25.6.2.1 TpuGop (Momy/b) KOMIUIEKCHPYIOT C APYTMMH MOAYAS-
MU FTHC-koHTpONs B eAnHOIM cOOpKe «NPUTOKA-COCTaBa».

25.6.3 [epBUYHYIO H MepHOANYECKHE KANUGPOBKH BEIMOMHAIOT
C MIOMOLLbIO 3TAIOHHPOBOYHOTO YCTPOICTBA, U3TOTOBJEHHOIO B
BHIE UMAHHAPUYECKOro cocyaa auameTpoM 6onee 150 mm. Hame-
PEHHA BLIMOMHAIOT B TPEX BOAHBIX pacTBOpaX XNOPHCTOrO HATpHA,
MPOBOOKWMOCTb KOTOPbIX HAXOAUTCA B AManma3oHax 0,1-0,3; 1-3; 20-
30 Cm/M. Camu pacTBOpPbI aTTECTYIOT NPAMBIMM U3MEPEHHUAMM 3JieK-
TPHYECKOI NPOBOAUMOCTH NaGOPaTOPHBLIM KOHAYKTOMEPOM C M10-
rpeliHocTbio He Gonee £0,5 %. PesynsTaToM KannGpOBKH ABAAIOT-
CSl TpajyHpOBOYHbIE 3aBHCHMOCTH MOKa3aHHuit nNpubopa ot yaenb-
HO# anekTpHyeckoit nposoaumoctH (CM/M) M MHHepaIu3auuu
Bon! (r/n).

25.6.3.1 UCTOYHMKOM MOrpeliHOCTel M3MEepeHMH YyAenabHO
3NEKTPHYECKO# MPOBOAUMOCTH ABNAETCA HEMMHEHHOCTb YYBCTBUTENb-
HOCTH Pe3UCTUBHMETPA K TEMIMEPATYPE U HAMPAXKEHHUIO NHTAHUS.

25.6.3.2 Yyér TeMnepaTypHO#i MONpaBKU MPOBOAAT C NMOMOLIbIO
MaJIETOYHbIX 3aBUCHMOCTEIA.

25.6.4 IMoaroToBka M MpoBeAcHUE H3MEPEHHI NOMXKHLI BbINO-
HATBCA B COOTBETCTBUHM C TpeGOBAHUAMHM pa3fena 6 W FKCITyaTalM-
OHHOM NOKYMEHTAaLHH.

25.6.4.1 HenpephbiBHbIE H3MEPEHHS BLIMOMHSIOT Ha CIYCKE B HH-
TepBanax nepdpopHpoOBaHHbIX IUIaCTOB C NEpeKpbiTHEM Ha 20 M NpH-
JIeralolMx K HUM Y4acTKOB, MOBTOPHOE H3MepeHHe — MO BCeil AnnHe
HCCNIelyeMOro MHTepBana.

CxkopocTb npoBeaeHHs KapoTaxa — 400-600 m/y.

25.6.4.2 ANCKPETHOCTb 3aMUCH JaHHBIX O ryouHe — 0,2 M.

25.6.5 OCHOBHbIE NOJIOXEHHS KOHTPO/sS KayecTBa M3MepeHHil
PerIaMEeHTHPYIOTCS pa3fesioM 6.

25.6.6 IMepBuyHaa 06paboTKA 3aKTI0YAETCS B PacyETax yaeabHok
3/IEKTPHUYECKOli NMPOBOAMMOCTH B OTACJABbHBIX TOYKAX WAH MO CTBONY
CKBAXHHbI C MCMOAB3OBAHMEM TPANyMPOBOYHON 3aBHCHMOCTH (C
y4€TOM TeMmepaTypHOil MOMpPaBKH).

25.6.7 ®opma npeacTaB/ieHUS MEPBHYHbIX JAHHBIX M pe3YAbLTaTOB
PacyéTOB HE peraMeHTHpYyeTCs.
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25.7 AKycTHyecKas HIyMOMETpHs

25.7.1 AxycTuuecKasi WIYMOMETPUS OCHOBAaHA HA PErucTPaLvu
MHTEHCHBHOCTH LIYMOB, BO3HHMKAIOLIMX B TJIacTaX, B CTBOJIE CKBa-
XHHBbl M B 3aKOJIOHHOM NMPOCTPAHCTBE NMPH ABMXEHHH rasa, HepTH
U BOZBI.

ITpMeHsIOT WIst: BbIACICHHS HHTEPBANIOB MPUTOKOB ra3a M XHI-
KOCTH B CTBOJI CKBRXHHbI, BK/IOYasi CAy4aH MEepeKpbiTHA MHTEpBa-
JI0B npUTOKa NHPTOBLIMM TPYGAMH; HHTEPBANIOB 3aKOJIOHHBIX Mepe-
TOKOB ra3a; BbiBCHUsi THNA (UIIOMAOB, MOCTYNAIOUIMX U3 TIACTa.

OrpaHu4YeHHUs CBA3aHbl C LIYMaMM, BOSHHKAIOWMMH TIPH ABH-
XCHHUM camoro npuéopa, CyieCTBOBaHHEM CJIOXHONH 3aBUCHMOCTH
YyBCTBMTENILHOCTH JaTYMKA OT YAaCTOThl, ONHOBPEMEHHBIM BIUSAHM-
€M Ha 4aCTOTy WYMOB CKOPOCTH MOTOKa, AMaMeTpa KaHaJia, BA3KO-
CTH ¢miouna.

25.7.2 YyBCTBUTENbHBIM JIEMEHTOM aKYCTHYECKOI LLIyMOMETPHH
SIBNIAIETCSA Mbe303NEKTPHYECKH I npeobpa3oBaTenb (ruapodoH), pacno-
JIOXEHHbII B OTAEIBHOM MoayJie COOPKH «lPHUTOKA-COCTaBa» HIH KOH-
CTPYKTHBHO COBMELLEHHDBII C OAHHM M3 MPUEMHHUKOB aKyCTHYECKOM
LIEMEHTOMETPHM (B MOCJENHEM C/lyyae U3MEepeHUsl NPOBOMAT OTAE/b-
HOil CIYCKONOABLEMHO# onepalveii Npy BbiKJIIOYEHHOM M3AyyaTtene).

25.7.2.1 AKyCTHYECKHI1 LUyMOMED ABNAETCA HHAWKATOPHBIM MpPH-
6opoM U He MOIEXHT CTporoit KarnGposke. Ero saHHbie He NPUIoA-
HBI VISl KOJTMYECTBEHHBIX ONpeleneHuit.

25.7.2.2 INporpammHoe oGecneyeHue LLyMOMepa AOKHO obecrie-
YUBaTh H3MEPEHHE HHTEHCUBHOCTH LIYMOB HE MEHEE YeM B YETHIPEX
4aCTOTHbIX AKana3oHax B nosoce ot 100 I'u g0 6 xI'u.

25.7.3 U3MepeHHs aKyCTHYECKHM LYMOMEPOM BBLMOMHAIOT ABaX-
IbI: B HEMPEPLIBHOM pexXMMe M B TOYKaX, B KOTOPBIX YCTaHOBJIEHA
aHOManbHasi HHTEHCHBHOCTD LLIYMOB.

25.7.3.1 HenpepbiBHbIE M3MepeHHS BeAYT CO CKOpocTbio 300-
600 M/4 HECKO/IBKO pa3 NpH ClycKe W noabéMe npubopa. [onyyeHHble
[aHHbIE UCTIONB3YIOT IS BLIACJIEHHS] HHTEPBAIOB NMOCTYIUIEHHS B CKBa-
XHHY MIACTOBbIX PIOMAOB M 3aKONOHHBIX MEPETOKOB.

25.7.3.2 IncKpeTHblE U3MEPEHUs BLIMOMHAIOT B TEYEHHE 2-3 MMH
B TOYKAaX, XapaKTepU3YIOLHNXCA aHOMAJIbHONW MHTEHCHBHOCTBIO LLY-
MOB, PETHCTPUPYS UX He MEHee YeM B YEThIPEX CMIEKTPaIbHBIX KaHa-
nax. JlaHHble UCMONB3YIOT ANA MACHTHOUKALMK THNA (IIOHAa.

25.7.4 ®opMa npencTaBieHUs NEPBUYHBIX JAHHBIX M PE3y/bTaTOB
MHTEPNpPETaLHK He pernaMeHTHpPYeTCS.
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Yactb Tpetbsi. HASEMHAA ATITIAPATYPA
U OBOPYIOBAHHUE

26 KOMNIBIOTEPU3UPOBAHHBIE KAPOTAXKHLIE
JIABOPATOPHH

26.1 Tunbl KapoTaXHbIX JaGopaTopuii

26.1.1 B 3aBUCHMOCTH OT BHIMOJHAEMBIX (DYHKLMIT U MCTIONb3YeE-
MBIX APOTPAaMMHbBIX U TEXHHYECKHX CPEACTB KOMIbIOTEPU3HPOBAH-
Hbl€ KapOTaXHbIe 1aGOPaTOPHH NOAPA3ACTAIOT Ha:

- MporpaMMHO-YTIpaB/isieMbie, paboTalowine ¢ uudpoBbIMU NpO-
rPaMMHO-YNpaBAseMbIMH CKBAXHMHHbIMH MpuGopaMH U KOMOMHH-
POBaHHbLIMM COOPKaMHU 3THX NPHGOPOB, a TakKXe, NPU HeoGXoRNMO-
CTH, C aHAJIOTOBbIMM CKBaXXHHHbIMM NpuGopamu;

- 1aGopaTOpHH C NMPOrpaMMHO-YNpPaBAsieMbIMH CPEACTBaMH [e-
MOAYSILIMM M JeKOAMPOBaHUS MHGOPMALIMOHHBIX CHUTHAIOB CKBa-
XHHHBIX MPUGOPOB, KOMMYTaLUUH XHN Kabeasi, HCTOUHHKOB MUTa-
HHUS M YNpaB/ieHUs ONPOCOM NMpUGOpoB, paGoTaloliye ¢ aHAIOTOBbI-
Mu nipubGopamu 6e3 UX Ha3eMHbIX MaHenei;

- aHanoroBble C UH(POBLIM WIH KOMMBIOTEPU3UPOBAHHBIM peru-
CTpaTOpOM, OCYLLECTBAsAIOLHE UHDPOBYIO PEFHCTPALUIO AAHHBIX OT
BCEX THMIMOB CKBAXHHHBLIX NMPUOGOPOB Yepe3 aHANIOTrOBbIE (MMIYNIbC-
HbIE) BbIXOAbI HA3eMHbIX NaHenei 3TUX NpHUGOPOoB.

26.1.2 KomnbloTepH3upoBaHHbie KapoTaxHbie JaGopaTopuu co-
BMECTHO C KapOTaXXHbIM MOABEMHHUKOM, OCHaLLIEHHBIM reodu3mtec-
KMM KabeneM Heo6XxomaMMoil JIMHDI, JOMXKHB 0GecreynBaThb:

- MpOBEACHHE BCEX U3BECTHBIX FeOPU3IMYECKUX HCCNEAOBaAHMI U
pabor;

- MIHUTaHWE CKBaAXHWHHBIX MPHGOPOB NOCTOSTHHBIM H MEpeMeHHbIM
TOKOM Heo6X0AMMOTO HaNpPSKEHUS W YaCTOThHi;

- ympabiieHHe paGoToit npuGopoB, B TOM YKC/IE X HCTIONHUTENb-
HBIX MEXaHH3MOB;

- KOMMYTaLMIO XUN Kabenst, HeoOGXoAMMYIO ANsl pa3HbIX BUIOB
KapoTaxa;

- KOHTPOJb 32 CIYCKOMOAbEMHbIMH ONEPaLUAMM;

- paGoTocnoco6HOCTh KOMIMbIOTEPU3HPOBAHHOIO PErHCTpaTOpa
¥ CHCTEMb! KOHTPOJIS 32 CITYCKONOABEMHBIMHM OMEPALIMAMH B Teye-
HHe He MeHee 15 MMH nocjie aBapMitHOTO OTKJIIOYEHMSI MUTAHUs
naboparopuu.
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26.1.3 HenmpeMeHHbIMH y3/1aMM KOMNbIOTEPHM3HPOBAHHOM KapOTaX-
HO#t 1abOpaTOpHH ABASIOTCS: KOMINbIOTEPH3HUPOBAaHHbIH perHCTPaTop,
MOHMTOP, YHUBEPCAIbHbIH GN0OK NMHWTAaHUA CKBAXHHHBIX NMPUOOpOB,
TPHHTEP-TAOTTEP, HCTOUHMK GecnepeGoiHOro NUTaHUA, NAHENb KOH-
TPOJA KApOTaXa C HeOOXOAMMBIMH JATYMKAMH MEPEMELLICHUS U HATA-
XeHHs Kabessi, MAaTHUTHBIX METOK TIYOHH, eclu ToabKO (yHKuUMM
3TO NMaHeNu He BLIMONHAET PErHCTPATOp, a MUI aHa10roBoit labopa-
TOPHM — TAKXE Ha3EMHbIE MAHENM M1 NPOBEACHUS OTAC/IbHBIX BUAOB
uccneposanuit (UMM, UTPK, AHK, B1-B7 u ap.)

26.1.4 KoMnbloTepu3npoBaHHbIit perucTparop AoaXeH obecne-
YMBATh:

- npuém MHGOPMALIMH OT TeXHOJOIHYECKUX AaTHHKOB;

- peructpaumio aaHHbIX TUC, NpuBs3aHHBIX KO BpeMEHH M DIy6u-
He MOo/yYeHUs AaHHbIX, Ha AOJTOBPEMEHHBIE MarHUTHbIE HOCHTENM;

- BU3YaJM3aLMIO B peaibHOM MacluTabe BpeMeHU reou3nyecKoi
HHGOPMALIMH M ONEPaTHBHOM 0GCTAHOBKM B MPOLIECCE PETMCTPALIMH;

- COXpaHEHHME WM BOCCTAHOBJIICHHE Pe3y/NbTaTOB PErHCTPALMH B
cnyyae aBapHitHOTO BbIK/IIOYEHHUS TMTAaHHA WIH HECAHKLIMOHHPOBaH-
HOTO 3aBeplueHus paboTbl MPOrpaMMbl PErHCTPaLINH;

- BbLIAYY PE3YNAbTATOB U3MEPEHMit B BuAE AMArpaMM Ha rpagu-
yeckue ycrpoiictBa. Ha nnarpamme aoskHa otoGpaxatbest Takke co-
NyTCTBYIOMIas MHGOpMaLMA MO CKBaXHHE, 0GOPYAOBaHHUIO, CKBa-
XHHHbIM MPUGOPaM U UX METPONIOTHYECKHM XapaKTEPHCTHKaM B 3a-
FONIOBKE AHArpaMMbl; Ha AMarpaMMHOM noJe B rpaduuecKoM BUAE —
JaHHble KaTMGPOBOK pe3yNbTaTOB U3MEPEHMI B DU3MUECKUX EAUHU-
1ax, OCHOBHOTO M KOHTpPOJIbHOrO 3aMepoB. B ciyyae BhiBoAa Kapo-
TAXHBIX KpMBbIX Ge3 KoppeKuuM rIyOMH MO MarHWTHbIM METKaM,
JHarpaMma JO0/MXHA COAEPXaTh TaKXKe 3TH METKH;

- onepaTHBHYI0 06paboTKy (peaakTHpOBaHHe) JaHHbBIX B NpoLiEcce
PEANTbHOTO BPEMEHU U NOCHE PErUCTPaLMU C AOKYMEHTHPOBAHUEM
pe3ynbraTtoB 06paboTKu Ha GyMaXHOM Y MAaTHUTHOM HOCHUTENSAX. YBA3-
Ka Mo miyGMHEe ROMKHA MPOBOAMUTBLCA C YYETOM CMEWIEHHMs TOYEK
3anMCcH 30HAOB U MarHUTHbIX MeTOK. IIpuBeaeHH e pe3ynbTaToB H3Me-
peHHit K GU3NYECKUM eAHHHLIAM JOJDKHO TMPOBONUTLCA C YYETOM
noJeBoil KaIMGPOBKH;

- npeacTaBieHUe reopu3nyeckoit HHGOpMaLHH B COOTBETCTBHH
C NPUHATHIMH CTaHAAPTAMH AJIS MEXMALIHHHOTO OGMEHa;

- TeCTHPOBaHME CaMOTO PerMcTpaTopa, CKBaXWHHBIX NMpHGOpOB
(monyneit) n nepugepuitHOro o6opyaoOBaHHS;
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- DOKYMEHTHPOBaHHE MOJYYEHHBIX JAHHBIX;

- OOMeH JaHHBIMM C APYTHMH CHCTEMaMH B COOTBETCTBMH C pOC-
CHICKUMM W/MAH MEXAYHApOAHbIMH CTaHAapTaMH oO6MeHa reodu-
3HYECKMMM JaHHBIMH.

26.1.5 Mpu perucTpaLny pe3yNbTaTOB UCC/EAOBAHNA Ha MaTHHT-
HbIE HOCHUTEJIU PETUCTPATOP AOMKEH obecrneunBaTh BO3MOXHOCTbD 3a-
MUCH:

- TIEPBHYHbIX AAHHbIX H3MEPEHHUI B CKBaXXMHE B QYHKLUM Iy6u-
Hbl U BPEMEHH;

- OTPeJaKTHPOBAHHbIX Pe3yNbTAaTOB B (PH3IUYECKHX EAMHULAX U3-
MepeHHs;

- conyrcTBylolleit MHGOpPMaLUMK O CKBaXHHe, 060pynoBaHHH,
CKBaXHHHbIX MPUGOpax U KX METPONOrHYECKHX XapaKTePUCTHKAX;

- NaHHbBIX MOJEBbIX KATHGPOBOK;

- uHdopMaLmH o c6osx B MpoLecce KapoTaxa U BpeMEHH HX BO3-
HHKHOBEHHS.

26.1.6 B peanbHOM pexyMe BpeMEHM Ha 3KpaHe MOHUTOPA AO/MXK-
Ha otobpaxarbcs HHPOpMaLMa 0 TeKylueH CKOpOCTH KapoTaxa, Te-
Kyuieh rinyOMHe MeCTONONOXEHHSA CKBaXHHHOro mpubopa, mare u
BPEMEHM UCCIENOBAHMI, COOOLIEHHUA O cO0AX U HECOONIONEHUH TeX-
HOJIOTWH NMPOBEACHUST HCCNEAOBaHHI, rpadpruecKkas u undpoBas MH-
OUKaLUMA NOKa3aHMil CKBAXWHHOro npu6opa.

ITo BLI30BY — NOACKA3KM O AAIbHEHIIMX AEHCTBMAX OfepaTopa
NPH KUCNONb30BAHHH KOHKDPETHBIX MPOTPaMM.

26.1.7 BazoBoe nporpaMMHOe oGecneyeHHe perucTpaTopa A0KK-
HO BKJIIOYATh ONEPALMOHHYIO CHCTEMY M MAKeTbl NPOrpaMM:

- ynpaBA€HHUs KOHKPETHHIMM THUMAMM CKBaXHHHBbIX npubopoB
(moayneit) n onpoca ux c60poK;

- BM3YaIH3aLUHH Ha 3KpaHe MOHMTOpa M NMPHHTEpEe Pe3y/NbTaToOB
perucTpaLmu;

- peJakTUpOBaHMs U 06paGoOTKH 3aperMCTPUPOBAHHbIX JaHHbIX;

- KOHBEPTHPOBAHMS NAHHbIX B CTAHAAPTHbIN dopMaT ans Mex-
MalUMHHOro o6MeHa;

- TECTUPOBaHHS PErHCTPaTopa M CKBAXHHHbLIX NPHOGOPOB H Tex-
HOJIOTHYECKHX JaTYHKOB.

26.1.8 Llar kBaHTOBaHKA (IMCKPETH3aUMHK) MO TayOuHe — 1, 2,
5, 10, 20 u 50 cm.

26.1.9 Paspewaioiias Crioco6HOCTb Moayns GOpMHPOBAHHA Me-
TOK — He Xyxe | cMm.
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26.1.10 Paspewaiowiasi cCnocOGHOCTb CYETYMKA MHTEPBAIOB Bpe-
MeHu — He Gonee 1 Mc.

27 KAPOTAXHBIE MOABEMHUKU

27.1 KaporaxHblit noAbEMHHK ROMXEH obecneyHBaTh. CIyCK B
CKBOXHHY Ha 3aaHHYI0 IIYOHHY H NOABEM CKBAXMHHBIX MPpUOOPOB,
paGoTaloimx Ha reopu3nyeckoM xabese; MUTaHHE M HEMPEPLIBHYIO
CBA3b NPHGOPOB C KapoTaxXHO nabopaTopueii; aBTOMaTHYECKYIO YK-
JnanKy reodpusnyeckoro xabess Ha 6apaGaHe ne6éakm 6e3 paspexe-
HUA UM NEPEXNECTHIBAHHA BUTKOB.

B 3aBHCHMMOCTH OT cnoco6a nepeMellieHHs1 MOAbEMHUKH Noapas-
HOensioT Ha CaMOXOAHble M CTALLMOHApHbIE, O cnocoby npuBoAa Je-
6€axu — Ha MexaHMYecKHe W C TMAPO- WM JneKTpornpusoaoM. Ha
6apabaHe neGénku pasmewalot ot 300 no 15000 M kaGens B 3aBUCH-
MOCTH OT THNA NOABLEMHHUKA.

27.2 Texuuyeckue TpeGOBaHHA K MOAbEMHHKY:

- neGénka MogbEMHHMKA JO/DKHA MMETb TOPMO3HYIO CHCTEMY, 0bec-
MEYUBAIOLLYIO TUIABHOE TOPMOXEHHE MPU Crycke Kabens B CKBaXHHY
W €ro yaepXaHue NPy OCTaHOBKaX, HCKIIOYaTh HECAHKUIHOHHUPOBAH--
Hblii CAYCK WIH noAbéM Kabens, GapaGan neGEAKM AOMXKEH ObITH
BBIMO/THEH U3 HEMarHMTHOro MaTepuana. EMkocTb 6apa6ana nonxma
ObITb TaKoii, YTOObl MPH AOCTHXEHHUH MPHOOPOM 326051 CKBAXXKHHbI
Ha 6apaGaHe ocTaBa1oCh HE MEHEE MONOBUHLI MOCAEAHETO psila BUT-
KOB Kabens;

- MYAbLT KOHTPOJA KapOTaXa AOMXeH ObITb OCHALLEH MHAMKATO-
pamMu DJIyOMHBI, HATSXXEHHUS U CKOPOCTH JABUXEHUS reoH3UYECKOro
Kabens;

- NMeperoBOpPHOE YCTPOMCTBO AOJIXKHO 06ecneynBaTh HanEXHY10
IBYXCTOPOHHIOIO 3BYKOBYIO CBSI3b C MEPCOHAJIOM KapOTaXHoii Ja-
GopaTopuH; NOABEMHHMK JOMXKEH ObiTb OCHAWLEH FPOMKOIOBOpS-
UMM YCTPOICTBOM A/ nepeaayn MHOPMaUUHU NEPCOHaNy Ha yc-
Tbe€ CKBAXHMHDbI, CBETHJIbBHUKOM (dapaMu, NpoxXeKTOpaMM) IJis
OCBelleHHs NMYTH ABHXEHUs Kabess MexXay NOAbEMHUKOM M YCTb-
€M CKBaXHHBI;

- CHCTeMa aBTOMaTH4ecKo# GIOKHPOBKHM JOMXHa oGecrneunBaTh
noaayy 3BYKOBOTO H CBETOBOTO CHTHAJIOB NPH MNpPeBbILIEHUH HATs-
XeHus Kabenst Bbillle HZOMYCTUMBIX 3HaYeHWMH, NpH NPUOAMKEHHUHU
CKBaXHHHOro npuGopa B mpouecce nogbéMa Ha paccrosiHue 50 m
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OT YCTbSl CKBaXHHbI U NPH CTOsIHKe npubopa B ONHOI Touke Gonee
5 MHH;

- KOMIUIEKTALUA TIOMbEMHHKA [NONXHA NMpeAyCMaTpUBaTh Haiu-
4YMe YCTpOitCTBa Ans pyOoky reodH3n4ecKoro Kabens, «XMMKOB» s
ero hHKCalMH Ha YCTbe CKBaXHHbI, U TPY30MOABEMHDBIX MEXaHU3MOB
rpy3onoabEMHOCTbIO 40 300 Kr Ans NOrpy3KH CKBaXHMHHbIX Npu6o-
POB U YCTbEBOr0o 00OPYAOBAHHS;

- MOABEMHHUK HOMXKEH OCHAILATbCA YCTPOACTBOM WIS OYMCTKH
reopusnyeckoro Kabens oT NPOMBIBOYHOM XHAKOCTH;

- MOXBEMHHK AOMKEH OCHALLATLCA HEOOXOAMMbIM KONIHYECTBOM
KOHTeHHepOB, 060PYA0BAHHbIX AaMOPTH3UPYIOWUMH NOABECAMYU Mist
TPAHCMOPTHPOBKH CKBAXHHHbIX NPHOGOPOB, a TaKXKe KOHTEHHEPOM
Uil PaAHOAKTUBHBIX HCTOYHHKOB;

- B CAMOXOAHOM NMOXbEMHMKE KOHTPOJbHbIE NMPHUGOPL! U CUCTe-
Mbl yrpasieHHs paGoToii ABUraTeasn U KOpoOKu nepeaay aBToMoOu-
NS BOJDKHBI ObITh NPOAYGAUPOBAHN B KaGuHe ynpaBAeHUs NOXLEM-
HUKOM.

27.3 K yctpoiicTBaM OABECHOTO H HANPABSAIOWIETO POAUKOB (6710-
KOB) NpenbsABASIOTCS TpeGoBaHMA:

- paamyc pyybs (HanpaBasiowei KAHaBKM Ha KOJIbLIEBO# NOBEpX-
HOCTH POJIHKa) JIIOGOro U3 pOJHKOB He AOMKEH MPEBbIIATh pPalnyC
reodpusmnyeckoro kabens Ha BeIHYUHY Gonee yem 15 %,

- MPOYHOCTD Y3/IOB KPEI/IEHHA POHKOB AOMKHA MPEBLIILATL HO-
MHHaNbLHOE Pa3pbiBHOE YCHIIHE NPUMEHAEMOro reodpHu3MYecKoro kKa-
6ena He MeHee YeM B 3 pa3a Ui HANPABJAIOLLErO PONIMKA U HE MEHee
4yeM B 4 pa3a IS NOABECHOTO.

27.4 ina pa6oTbi Ha CKBaXHMHE MOABEMHHK PacNo/IaraloT Ha pa-
6oueit mrowanke TakumM o6pa3oMm, YToGbI:

- ABUXEHHE reoU3UYECKOro Kabesisi OCyLUEeCTBASIOCH MO BO3MOX-
HOCTH NMEPHEHAMKYASPHO K TPacce BbiICOKOBOALTHOW JHHUM 3/IEKT-
porepenayy, MoABeAEHHON K CKBaXXHHE;

- U3 KaGUHbI ynpas/ieHHs1 obecneynBaiach NOCTOAHHAA BUANMOCTb
crona poropa 6ypoBoil YCTAaHOBKHM (IUlaHWai6bl wan ¢GOHTaAHHOMN
apMaTypbl JEHCTBYIOLUEH CKBaXHHbI), NOABECHOrO M HaNpasasIoLe-
ro pOJIMKOB W MyTH ABMXEHHUR Kabens mMexay NMoAbEMHMKOM H Ha-
NPaBISIOWUM POTHUKOM;

- YPOBEHb OCBELUEHHS YCTbSl CKBAXHHbI, CTO/Ia POTOpa M mpe-
BEHTOpOB Gbln He MeHee 75 JK, NyTH ABHXeHHs Kabens u GapabaHa
ne6éaxu — 40 nK.

222



PA 153-39.0-072-01
28 TEO®U3UYECKHUH KABEJb

28.1 I'py3oHecyume reopusudeckue 6poHHpoBaHHbIe KaGeaun (B
JanbHeleM — xaGelM) NPUMEHSIOT WIS CMYCKa U NoabéMa CKBa-
XHUHHbIX MpNGOpoB (COOPOK) M H3MEPEHHS [YGHMHBI HX HaxoXne-
HHS B CKBaXWHE, NUTaHKUs NPUOOPOB 3/IEKTPO3HEPrHeii, B KauecTBe
KaHanoB MHGOPMALIMOHHOM! CBA3M MeXIY Ha3eMHbIM PErHCTPaTOpoOM
H npuGOpaMH, Al BLINOAHEHHS Pa3iHYHbIX paboT B CKBaXHHaX.

28.2 na TUC npumeHsior KaGenu, oTBevalolme TpeGOBaHHAM
orpacnesoro craHgapta OCT 153-39.1-005-00 «Ka6enu rpy3oHecy-
itne reopusuyeckue GpOHUpOBaHHbIe. OGLIME TEXHHYECKHE YCIIO-
Bus». M.: Muntonanepro P®, 2000 u Pl «Texuuyeckoe onncanue
M MHCTPYKUMS MO SKCNAYaTaLMH rpy30HeCcyuux reopusnyeckux 6po-
HUpOBaHHBIX Kabeneit». M.: MunronaHepro P® u MITP PO, 1998. B
3aBHCHMOCTH OT THMNa Kabessi ero XapaKTepUCTUKHK JOJKHBI HaxXo-
JWTbCA B Mpenenax:

- paspbiBHOe ycunue — 10-130 kH, mo otrmenbHoMy 3akasy —
180 xH;

- TepMmocroiikocTb — 90-200 °C, no oToesbHOMY 3aKa3y — IO
250 °C;

- 3/IEKTPUYECKOEe CONPOTHRICHHE TOKOMPOBOASLIEH XUIbl NOCTO-
AHHOMY TOKY nipu 20 °C — He Gonee 6-40 OM/KM;

- émxoctb — 0,06-0,09 Mx®/kM Mexay xwioi u Gponéit, 0,10-
0,14 Mx®/kM Mexay ABYMs XHAaMHU;

- MHAYKTHBHOCTb Ha vacrore IkIu — 0,8-2,5 M'H/kM npu uc-
NOJIL30BaHUHU XWIbl U GpoHM M 2,5-3,5 M'H/KM — npH ucnoabs3oBa-
HUM ABYX XKW,

- NEKTPHUYECKOe COMPOTHUBIIEHHE U30AsILMHU XU nipn 20 °C —
He meHee 15000 MOm B nepecuére Ha 1 KM NpH U3MEPEHHHU Henoc-
peACcTBEHHO nocne usrotoBaeHus u 0,5-20 MOM B npouecce 3Kc-
NAyaTaLUnK;

- ko3 duuMeHT 3aTyxaHus Ha yacrore S0 KI'u — He Gosee 7,5-
9,9 nb/km;

- BOJIHOBOE COMpOTHBAEHHE — He MeHee 63-100 OM/KM;

- MakcuManbHoe pabouee Hanpskenue — 600 B;

- rapaHTHilHBI CPOK 3KCIUTyaTauuu — 12 mecsiueB npH Hapa-
6oTke A0 riepBoro orkasa He MeHee 200 KM npo6era yepe3 MepHbIii
PONHK;

- MHHMMAaTbHBIH npober go cnicaHusa — 1800-2200 km;
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- MHHHMAJIbHOE 3JIEKTPHYECKOE CONMPOTHBJICHUE M3OMALMH XKHI
Kabens, MpH KOTOPOM NMPOU3BOAUTCA ero cnucanue, — 0,5 MOmM.

28.3 BriGop kabena npoBoaAT ¢ yuéToM: xapaktepa pabor (TUC,
I1BP, cBaGupoBaHKe); THNOB NPUMEHSEMbIX CKBRXKMHHBIX NPUGOpOB
(paccuMTaHHBIX Ha paGoTy C OAHO-, TPEX-, CEMIKWIbHBIM Kabenem);
rnyGUH MccneayeMbiX CKBAXHH M 3a60ifHO# TeMnepaTypbl (pa3pbiB-
HOe YCHUIME, TEPMOCTOMKOCTDb); CBOWCTB MPOMBIBOYHOM XHIKOCTH
(BMA M30JALMM XWI).

284 BBoa kabens B 3KCIUIyaTaLMIO MPOBOAMT MEPCOHAN Kapo-
TaXHO# mapTuu (oTpsiaa).

28.4.1 Mepea BBOAOM B 3KCILTyaTaLMIO Kabejb MepeMaThiBalOT
C TpaHcnopTHoro 6apa6aHa Ha N1e6EaKy KapOTaXHOro NOAbEMHH-
ka. KoHell ka6ens nponyckaloT Yyepe3 oTBepcTHe B oGeyaiike Gapa-
6aHa ¥ MOACOEAUHAIOT K KouekTopy. KpenneHue kabens Ha BHell-
Heill MoBepXHOCTH o6GeyaiikM He AonycKaeTcs BO M3bexaHue mo-
BpexaeHua usonauun xun. Kabenp Ha 6apaGaHe He KpenaT: oH
YACPXHBAETCA 3a CYET CHJI TpeHUs Mexny 6apabaHOM M BUTKaMM
Kabens, 1is yero He MeHee NOJOBHHBI BUTKOB Kabea nociaeaHero
psina He cMaTbiBaloT ¢ GapaGaHa MpU CMyCKONOAbEMHBIX ONepaLM-
ax. KaGenb HaMaTbIBalOT Ha 6apabaH moa HaTsiXEHHEM, COOTBET-
CTBYIOILIEM HATAXEHHUIO B CKBAXHHE M 00eCneunBaloLIeM IJIOTHYIO
6e3 nepexyECTbIBAHUA YKIAAKY BUTKOB; HaTSDKEHHE HE MOXET ObiTh
MeHbluM 5 KH.

28.4.2 B cayuyae, xoraa kaGesab Gbl1 CMOTaH C 3aBoACKOro 6apaba-
Ha Ha n1e6€aKy NoALEMHMKA MPH HEAOCTATOYHOM HATSKEHMH, NPO-
H3BOJAT €r0 BBITSDKKY B MOEBbIX YCNOBUAX (PacTAHYB KabGenb Ha 3eM-
HO# MOBEPXHOCTM C MOABELICHHBIM K HEMY yepe3 Bpallaiolieecs
COEeAMHEHME TPy30M M HamaThiBas Ha 6apaGaH CO CKOPOCTbIO 0KOJIO
1000 M/4) man B mpouecce He MeHee ABYX CNMYCKOB M MOABEMOB
Kabensi c rpy3oM B CKBaXMHe.

28.4.3 KpenneHue KaGesbHOro HaKOHeYHHKa K reodn3nyeckomy
KaGenlo NpoOM3BOAAT MPOBOJIOKAMM BHELIHEro NMoBuBa OpoOHM, OC-
NabnsAs MECTO KpemjieHUsl Mo CPaBHEHHWIO C pa3pbiBHbIM YCHIHEM
Kabenst. OpHeHTHPOBOYHOE YMC/IO 3aleNbiBa€MbiX MPOBOJIOK NMpHBE-
ZIeHO B Tabnuue 6.

ITpu ucnonb3oBaHMH KaGess B KayecTBe rMOKMX 3/IEMEHTOB (BCTa-
BOK) CKBaXHHHBIX NMPHOGOPOB pa3pbiBHOE YCHJIHE €r0 KpervleHHA K
y3naM npu6opa A0/KHO 6bITb paBHbIM Pa3pbIBHOMY YCHIHIO 3a0€NKH
Ka6esIbHOro HaKOHeYHHMKa.
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Ta6auua 6 — Yucio nposonok reodusndeckoro kabens,
3aJe/biBaeMbIX B KabGesIbHbiii HAKOHEYHHK

Hnamerp Tny6uHa KonunyecTso npoBonok
kaben, cnycka, Hosbtit H3noc H3Hoc
MM M Kabenb 15-20% 30-40%
6,3-8,4 3000-5000 10-12 8-10 7-8
5000-6000 7 6 -
9,4-10,3 3000-4000 12-14 10-13 8-11
5000-6000 7-8 6 5
12,3 3000-4000 18 17 15
5000-7000 8-11 7-9 7

28.4.4 CpawnaHne reoprsnueckoro Kabenst pekoMeHayeTcs Kak
KpaiHsia Mepa. [InMHa HapaluBaeMOTO CHH3Y OTpe3Ka AOJIXKHa CO-
cTaBasATb He 6onee 20 % mnuHbI KaGens, HaXoASALIErocs Ha Jie6enke,
1 He npesbiiuath 2000 M.

PeMOHT reodpusnyeckoro Kabens BLIMOMHAIOT B Cly4ae, eClu 06-
pbiB GPOHN UM ApYroe MeXaHW4ecKoe NMOBpeXAeHHe MPOU3OUUTH Ha
KOHLIEBOM OTpe3Ke AnuHOI He MeHee 300 M, B MPOTHBHOM ciyvae
OTpe30K Kabesis ¢ MOBPeXXAEHHBIM YYaCTKOM HEOOXOAUMO OTPYOMTD.

28.4.5 PaameTky reodusnyeckoro Kkabens B CTalHOHAPHbIX YCO-
BUSIX BBITIOAHAIOT Ha pa3METOYHOM YCTaHOBKE, HampuMep, THna
YPC-10-10, o6ecneunBalouieii pa3MeTKy Kabenst Moa HaTsXeHHEM.
HaTtsaxeHne D0/HKHO U3MEHATBCS TUTaBHO MM CTyneHYaTo yepes 500-
1000 M, nepBblit yyacTok Kabens anuHoit 2000 M MoxeT GbiThb pa3-
MeYeH NpH NMOCTOSAHHOM Harpyske.

Jina pa3mMeTKH KaGessi B MOJEBbIX YCOBHSAX HCMOJB3YIOT NEPEHOC-
HBle YCTaHOBKH, Hanpumep YAPK2-0,5, a npn Manbix rmy6uHax cKBa-
XuH (MeHee 300 M) momyckaercsi pyyHas pa3MeTKa C MCMOJb30Ba-
HHEM MepHO¥ NIeHTbl. B npoliecce pa3MeTKu M nociie Hee KOHTPOAK-
PYIOT HAJIMYME BbICTABNSAEMBIX MATHUTHBIX METOK.

Hosblit KaGenb B TeueHHE NMEPBOro MecsAla IKCIUIyaTauMH peko-
MEHIyeTCst pa3MeyaTh Nepeli KKAbIM BbI€3IOM Ha CKBaXHHY. B manb-
HeleM pa3MeTKy NPOBOAAT ¢ NEPUOAUYHOCTbIO, YKA3aHHOM B Ta0-
Juue 7 B AHAX H KMAOMeTpax npoGera KaGens yepe3 MepHblii PONUK,
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Tabauua 7 — MakcuManbHble HHTEPBA/Ibl MEXAY NEPHOIKYECKUMH
pa3MeTKamu Kabens

TMepnoanyHoOCTb pa3MeTKH (aHe#, KM npoGera)
Tnybuna CpoK 3KCMyaTaluH CpokK 3KCTUTyaTaLuu
"K"a’;"“"’ MeHee 3 Mec. Gonee 3 Mec.
1] Mpober, kM JHn MpoGer, kM
no 3000 22 300 70 1000
3000-4000 16 290 55 900
4000-5000 12 270 45 800
5000-6000 10 250 35 700
6000-7000 8 230 25 600
Gonee 7000 6 200 18 500

B 3aBUCHMOCTH OT TOIO, YTO PaHbLUe HaCTYMHUT. 3TH CPOKH YTOYHSAIOT
B KaXOM paitoHe pa6or.

Kabenb noanexur o6a3arebHOM MOBTOPHOM pa3MeTKe:

- nocJyie 0CBOOOXIEHHA OT NnpHxBaTa Kabena WM npubopa;

- MOC/Ie HAXOXAECHUA Ha KapOTaXHOM MOABEMHMKE Ge3 HCNOob-
30BaHHUsA Gosiee 1 Mecslia CO CPOKOM IKCIUIyaTauMH A0 3 MecALEB 1
Gonee 2 MecslieB CO CPOKOM 3KCIUTyaTauuu 3 mecsaua U Gosee.

28.5 Teodpmanyeckuit Kabesb WIK €ro OTPE30K CYUHTAETCA HEMpH-
FOAHBIM K AaibHellel 3KCIyaTalum, eclii HMeeT MECTo:

- 0OpbIB X,

- CONpOTUBJICHHE M30NSLMH cocTaBnseT MeHee 0,5 MOwm;

- KO/INUeCTBO OGPHIBOB MPOBOJIOK GpOHM npesbiliaer 3 Ha | Kum;

- abpa3uBHbI M3HOC NMPOBONIOK HAPYXXHOIO MOBHBA NpPEBbILLIACT
40 % no auaMerpy;

- pa3pbiBHOE YCWIHE MPU YHUCTOM PACTDKEHMHM MEHbLUIE HOMM-
HanbHOTrO Ha 30 % (GbICTpOE YMeHblUEHHE Pa3pbIBHOTO YCHAHS 1N
HOBbBIX KaGenei, He UMEIOLMX CYLIECTBEHHOrO abpa3sHBHONO U3HOCa
GpOHH, YTO MOXET HabGMIOAATLCA MPH IKCIUTyaTallMH B CKBAXKHHAX C
CepOBOAOCPOAOM);

- OBAIbHOCTb KabeJisi AocTUraeT 3HauyeHuit 3,5 % npu pabore yve-
pe3 siyGpukarop u 25 % ana apyrux KaGeseii.

226



PI 153-39.0-072-01

28.6 CnyckonoabEMHbIE onepauMu ¢ NpUMeHeHHEM reodusnyec-
KOro Kabens OTHOCATCA K paboTaM ¢ BbICOKOM MOTEHUHANbHOI aBa-
PHMIHOCTBIO, MO3TOMY MX BBIMONHAIOT, cobilonas TpeGoBaHMA, Bbi-
paGotaHHbie gonronetHei npakrukoit TUC.

28.6.1 Mepen noacoeamHeHEM CKBAXHHHOTO NpHGOpa NMpoBepsi-
10T COMPOTHBIEHHE M3OJALUMM XWA Kabesis M OTCYTCTBHE OGpbLIBOB
xun. ConpoTHBICHHE H30MALNH JO/DKHO 6biTh B npeaenax 0,5-20 MOm
Ha BCIO JUIMHY Kabens B 3aBUCMMOCTH OT BUAA BLIMONHAEMBIX HCCie-
oBaHuit U paGor.

28.6.2 Ha paccroauusx 10 u 50 M oT Ka6eabHOro HaKOHEYHHMKA Ha
KabeJie yCTaHaB/IHBAIOT XOPOWO BUAUMbIE NPEAOXPAHUTENIbHBIE MET-
KH M3 H30NALUMOHHOMH NEeHTbl, MHPOPMUpYIOLIHE O MPUCAMXKEHUH
CKBaOXHHHOTO NPHGOPa K YCTbIO CKBAXHHBI.

28.6.3 Cnyck reodu3snyeckoro Kabesis B CKBaXMHY OCYWECTBsA-
10T CO CKOPOCTbIO, He npeBbiluatowteii 8000 M/y, a npu cnycke ANMH-
HbIX c6OPOK — He npesbitnatowien S000 M/y.

Ipu nomxozne K 326010 cKOpoCcTb CHUXAIOT 10 350 M/4, mepenyck
Kabena He KomkeH npesbilaTh 2-5 M. CTossHKa npubopa Ha 3a6oe He
JO/XHA NpeBbillaTh 5 MUH. UHOe 3HaYeHHe JOMyCTHMOro BpEMEHH
CTOSIHKH OMpEAeNsAeTcs TEXHUYECKHM COCTOSSHHEM CTBOJIa CKBAaXH-
Hbl ¥ 3261aroBpeMEHHO YCTaHAB/AMBAETCA COMMIalIeHHEM MeXIy reo-
u3MUeCKNM NMPEANPHUATHEM H HEAPONOJIb30BaTENEM.

Pe3koe TopMoxeHue GapabaHa neGEaku BO BpeMs CMyCKa Helo-
NyCTHMO BO M3GexaHue COCKanb3biBaHUA KaGens ¢ POMKOB M €ro
JanbHef#wero oopbiBa.

28.6.4 HauuHath nomvém KaGensi ciaeayeT naaBHO, 6e3 pbIBKOB,
MEUTEHHO YBEJIMYUBAs CKOPOCTb ABHXXEHHA N0 3HAYCHHS, MPUHATOTO
AN BbIMONHEHHUs cooTBercTBYIOWMX BHaos TUC. Ipu npuGmokeHun
CKBaXWHHOrO npubopa Ha S0 M Kk GaiMaKy 06CaHOM KONIOHHBI WM K
YCTBIO CKBRXHHBI CKOPOCTB HO/MKHA GbITh CHIDKEHA 10 250 M/y.

Bbiitie HHTEpBana 3aMIaHHPOBAHHBIX UCCNEAOBAHUH, TIe HE BeayT
PerucTpaLmIio JaHHBIX, CKOPOCTb NMOAbEMA YBeNWUMBAIOT 10 5000 M/u.

Ha Bbixofe W3 CKBaXuHbI KaGesib OUHLLAIOT BCEMH BO3MOXHBIMU
cnoco6amMu — cTpyéit BoAbi, B 3uMHee BpeMs — Topsiyeil Bomoi ¢
napom, oGIyBOM BO3fyXOM, MEXaHHYECKUMHM CKpeGKaMH, HO He
BPYUHYIO.

28.6.5 Cnyck M noabéM KaGenss KOHTPOAUPYIOT MO NMOKa3aHUAM
JaTYMKOB HATAXEHMA U MyOHH. B HEMOABMXHOM COCTOSSHHM B OT-
KpbITOM CTBOJIe KabGeb NOMKEH HaAXOAUTLCA He Gosiee 5 MUH.
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B cnyyae 6onee minTenbHbIX (6onee S MUH) TEXHONOTMYECKHX OC-
TaHOBOK CKBaXWHHOTo mnpubGopa, HeoOXOAMMBIX M1 MpPOBEAEHUS
HCCNEeAOBaHHT HEMOABMXHBIMU NpUGOpaMu (HanpuMep, Npou3Bec-
TH OT6Op Npo6 naacroBbix GpioHAOB WK 06pa3uUoB nopoa), Kabenb
HeoOxoanMMo “pacxaxuatb”. Jins 3atoro Ha KaGene y 6apaGaHa ne-
6€AKM YCTAHABIMBAIOT KOHTPOJIBHYIO METKY H MEPHOANYECKH CRyC-
KalOT, a 3aTeM MOJHHMAIOT 10 METKH HECKOJbKO METpOB Kabens.
JNTebHOCTb TEXHOJIOTHYECKHX OCTAHOBOK OMNpPEAENsAETC TEXHHUEC-
KMM COCTOSIHHEM CTBO/Ia CKBaXHHbI H 3a6/1aroBpeMeHHO YCTaHaB/N-
BaeTCs COrjalleHHeM MeXay reoH3HYECKHM MpeaNpPHUATHEM U He-
OpONoNL30BaTe/IEM.

28.6.6 l'eodusnueckne uccnaen0BaHUA K pabOTbI B CKBAXKHUHAX AON-
XHbi GbITb MpEKpalleHbl, a Kabeb M CKBAXXMHHbIA Mpubop H3sneye-
Hbl U3 CKBaXHWHbI NpH:

- MosiBNeHUH He(Tera3onposiBAeHU U NEPEIMBOB MPOMbIBOYHOIH
KHAKOCTH;

- MOMIOWEHUH NPOMBIBOYHOI XHIKOCTH C MOHWXEHHEM YPOBHS
6onee 15 M/u;

- BO3HMKHOBEHHH 3aTXeK KabGeasa npu noabéme;

- HEOAHOKPaTHbIX OCTAHOBKAX CKBAXHMHHOro npubopa npu cnyc-
Ke, KpOMe KaK Ha W3BECTHbIX YCTYNax U B KaBEepHax;

- MPOMU3BOACTBe Ha OypoBO# paboT, He CBI3aHHBLIX C reodusu-
4eCKMMH UCCNCHOBAHUSMH H MELLAIOWHMX NPOBEACHUIO NMOCACAHHX;

- BO3HMKHOBEHHWH HEMCRPABHOCTH JIaGOPAaTOpUH, NOABLEMHHUKA,
CKBaXHWHHOro npubopa, xabens;

- YXyALIEHHH METEOYCNOBHIA: MPH BUAUMOCTH MeHee 20 M, CKo-
poctu Betpa 6onee 20 m/c, obneneHeHnn xabens.

28.7 B cayuyae npuxsata KaGeas uan npubopa, KOTopblit GUKCH-
PYIOT 1O NPHOAMXEHMIO 3HAYEHHA HaTAXEHHUs KabGeas K ero pa3pbiB-
HOI NPOYHOCTH, HEOGXOAUMO HEMEIEHHO OCTAHOBHTb NMOABEM.

IOna ocsoGoxaeHusa KabGeass OT MPUXBATA NPOBOAAT MHOFOKpAT-
HbI€ «pacXaXXHBaHUsA» KabGesasa ¢ UIMEHEHHEM Harpy3KH OT 3HaYEHUA
Macchl KaGe/s A0 MONOBUHB (PAKTHYECKOTO Pa3pbiBHOTO YCHIUA B
TOYKE 3aIe/IKH ero B KabebHOM HakoHeuHUKe. [TepeMeHHBIe Harpys3-
KM CO3JaIOT C MOMOLIbIO NOALEMHHKA, HATArMBas KabGenb M pesko
CHHMas HaTAXEHHE OTKNIOYEHHEM NPUBOAA NEGEAKH.

HHorna kabenb yraercss oCBOGOANUTb, OCTABUB €r0 Ha HEKOTOPOe
BpeMsi MOA CWIbHBbIM HaTsxkeHueM. Ecin Takas Mepa He gaet moso-
XHTeJIbHBIX pe3yNbTaTOB, TO BHOBb MTOBTOPAIOT MHOTOKpAaTHBIE «pac-
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XaXuBaHus». Ux npekpawaior npu sBHOM 6e3pe3yNbTaTHBHOCTH Bbl-
MIONHSAEMBIX BEHCTBUI, HO B I06OM Cayyae Npu 06pPa30BaHUU «KYy4-
Ka», «boHapa» WiM MOpbiBax NATH K Gosee NMPOBONOK GPOHU HapyX-
HOTO MOBKBA.

28.7.1 Tocne HeymayHbIX MONMBITOK OCBOGOXAEHUS Kabens «pac-
X2XHBAHHEM» €r0 OCTABAAIOT MOJ HATADKEHHUEM U OMOBELLIAIOT PYKO-
BOACTBO reoH3uyYeCKOro NpeanprATHS U HEAPOTONb30OBATENS O BO3-
HHUKLLEH aBapuiiHO# cuTyauun. Flocaenyioline MEpOTIDUSITHS 1O JIMK-
BUMAAUMM aBapUM BHIMOJHAIOT COIMIACHO IUIaHY, pa3paGoTaHHOMY
06eHMH CTOPOHAMHU.

28.7.2 O6pbiB reodusnyeckoro Kabeas Npu NpuUxeate OCYILECTB-
10T OypoBoii neGénkoit unu neGéaxoit NOALEMHUKA, eCIN paGoTh
BBINOMHSUTUCH B 06CaXeHHOI CKBaXHHe 6€3 rpy30noabeMHOro Me-
XaHHU3Ma.

OGopBaHHbBIi B CKBaXHHE KOHel KaGens 3aXBaThBAalOT C NMOMO-
WbIo cnyleHHoro Ha GypunbHbix Tpy6ax (unu HKT B o6caxeHHbIX
CKBaXHHax) «eplua», NpeACTaBasIolero coboit cTanbHOi KOHYC C
NPUBAPEHHBIMU K HEMY NOA YIJIOM KPIOKaMH.

28.7.3 Opyro# BapuaHT ocBo6oXaAeHHs KaGenst, npuGopa u rpysa,
KOTOpbIe He UMEIOT JIOBU/IbHOM «TPeGEHKH» Ha TOJIOBKE, PEANU3YIOT
C MOMOILLBIO OBEPLUIOTA MM MATPy6Ka, BHIMOMHAIOLLETO POib OBEp-
LIOTA MUl 3aXBaTa CKBaXHHHOTO npubopa. 1ng 3toro:

- KaGenb oGpy6aloT y ne6€nKHN NMOABEMHMKA;

- MPONYCKAIOT KOHel Kabens yepe3 OTBEPCTHE B OBEPLLOTE;

- 00OpyOneHHbIN KycoK Kabesnsi cpaliuBaloT ¢ KaGeseM, OCTaB-
WKMCSt Ha neGénxe, U HaATArMBAIOT C MOMOWIBIO NEGEAKU MOABEM-
HHKa;

- OMYCKalOT 0BepLIOT Ha GypuabHbIX Tpybax unu HKT 6e3 ux Bpa-
LieHHA, OCTaB/AA Kabesb 3a BHeWIHE MOBEPXHOCTbIO TPYG;

- ONyCTUB TPYObi Ha [YOMHY, HA HECKOJIBKO METPOB NpeBbilla-
foluyto ray6uHy mpuxBaTa, BOCCTAHABAMBAIOT LIMPKYIALMIO U MEA-
JIEHHO omnycKas Tpy6bi (M CTpaBaMBas Kabenb ¢ 1e6€aKH NOAbEMHUKA
NPH YBEIWYEHUHM HATAXKEHHUS!) MPOMBIBAIOT CKBaXUHY A0 JMKBUIA-
LIMM NIPUXBATA, KOTOPYIO ONpeleNsioT No pe3KOMY YMEHBLUIEHHIO Ha-
TOKeHHs Kabens;

- €C/IU APUXBA4YE€H TaKXKe CKBAXHHHBII npubop, To cnyck Tpyd
MPOAO/XAIOT A0 BXOAA rONOBKH NPHGOpa B OBEPLLOT;

- noabéM Kabens v Tpy6 noce IMKBUAALIUU NPUXBATA NPOU3BO-
AT CHHXPOHHO Ha Majioif CKOPOCTH.
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28.7.4 Ocobble Mepbl MPeAOCTOPOXHOCTH NMPEANPHHHUMAIOT NpU
JIMKBHOALMH PaAHALIMOHHDIX aBaPHIA.

28.7.4.1 PanuaunoHHbiMK aBapusaMu npu nposeaeHuu TUC u pa-
60T npubopamn Ha kabene B HePTAHBIX U ra30BbIX CKBXHHAX ABAIOT-
¢ cobbITHSA, 06YC/IOBNEHHbIE HEUCIPABHOCTAMH TEXHHYECKHX CPEACTB,
HeNpaBHIbHLIMK JeHCTBUAMU paGOTHMKOB, CTUXMHHbIMU NPUPOAHBLIMU
BO3AEHCTBHAMH WIH HHBIMM NPUYMHAMM, BbI3bIBAIOLIME MOTEPIO MC-
TOYHHKA HOHU3MPYIOLLETO H3NMY4EHHs, KOTOPas MOXET NPHBECTH WIN
NPUBOAMT K 06/1y4eHMIO loaei Bbillie YCTAHOBJIEHHbIX HOPM WM pa-
JAHOAKTHBHOMY 3arpsi3HEHHIO OKPYXXalOLLEH Cpeabl.

K Haubosnee paauaLMOHHO ONACHbIM aBapHsIM OTHOCHT:

- o6pbiB NpHGOpa W OCTaBACHME MCTOUYHMKA MOHH3HPYIOLIETO
H3NyYeHHA B CKBAXHHE;

- NOBpeXAeHHe UCTOYHHMKA, aBapHItHO OCTaBJIEHHOTO B CKBa-
XHHe;

- MOTepI0 HCTOYHHKA B MYTH CAEAOBaAHUA K MECTY NpOBeACHMS
paboT WM NpH BpeMEHHOM XpPaHEHHHM Ha CKBAXHHE;

- pa3spylieHue (pasrepMeTH3auMsa) COaEPXalUuX pafHOaKTUBHbIE
M30TOMNbl TPAHCMOPTUPYEMOI aKTHBALIHOHHOM YCTaHOBKH, EMKOCTH
C MEYEHOM XHIKOCTbIO WIM AMHMIA OGBA3KH YCTbSi CKBaXMHbI, C
MCMOJIb30BAHUEM KOTOPbIX NMPOU3BOAMTCS MX 3aKAaYKa B CKBAXHHY.

28.7.4.2 TlepeyeHb BOSMOXHbIX PAIHALIMOHHbIX aBapHii ISt KOHK-
PETHBIX YC/TOBUI paGoThbl C HOHU3HPYIOLUMMH HCTOYHMKAMKU U paano-
AaKTHBHbIMM BELLIECTBaMH 3a0/I0rOBPEMEHHO COIIaCOBbIBAETCS C Opra-
HAMH rocyiapCTBEHHOTO CAaHUTApPHO-3MMAEMHOIOrHYECKOro Haa3opa.

28.7.4.3 JInkBnaauma pagMaLMOHHbLIX aBapMil OoCyllecTBiseTcs
cunamu HeTAHOIM, ra3oBoit U reodU3nYecKOi OpraHU3aLMii No UH-
AHUBUAYAIbHOMY IUJIaHY, COIIACOBAHHOMY C PErMOHaNbHBIMM Opra-
HaMH rocyapcTBEHHOrO CAaHUTAPHO-3NMUAEMHUOJOTHYECKOrO HaA30-
pa, l'ocaromHan3opa Poccun, MITP Poccuu, npu yyactum, B cay-
yae Heob6xoanuMocTH, cun u cpeacts MUC Poccun.

ObGecnevyeHne pagMaUMOHHON Ge30MacHOCTH NpH NMKBMAAUMM
aBapUM JOJIKHA PErIaMEHTUPOBATLCS OTPACAEBOH MHCTPYKLUMEMN,
pa3pabGotaHHoit Ha ocHoBe TpeGoBaHumii CIT 2.6.1.799-99 «OcHoBHble
CaHWTapHble MNpaBwia 06ecneyeHUsi pagHaUMOHHOM Ge3omacHOCTH
OCIIOPB-99», M.: Munsapas Poccun, 2000.

28.7.4.4 Npu AuKBMAAUKMKN aBapHH 00A3aTE/IbHbBIL:

- MOCTOAHHbBIH paAaLIMOHHBII KOHTPOAb NMPOMbIBOYHOM XHAKO-
CTH M GYpHJIBHOrO HHCTPYMEHTA, M3BJIEKAEMbIX MX CKBAXKHHbI;
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- noaTBepxiaeHHe (akTa HaXxOXAECHHUsA CKBaAXHHHOro mpubopa ¢
MCTOYHMKOM Ha 3a60€ M OTCYTCTBHE Pa3repMETH3ALMHM HUCTOYHHUKA,

- KaK KpailHee CpPeACTBO, MPUMEHAIOT TAMNOHAX CKBaAXWHHOrO
npu6opa LIEMEHTHBIM PaCTBOPOM C JAJIbHEHLIIMM KOHTPOJIEM IO/IOBbI
LIEMEHTOrO KaMHsl.

Tlpu aBapum c pasrepMeTH3auHeil HCTOYHMKA paGoOTbl NO AUK-
BHAALUWK BEAYT C 00A3aTENbHBIM AO3UMETPHUECKMM H PamHOMET-
PHYECKMM KOHTPOJIEM, KOMIUIEKCOM Mep MO Ae3aKTHBAaLUMU M 3a-
LMTE NepCOHaNa.

28.7.5 O xaxnmoit paaMaltMOHHOI aBapHH COCTABASIOT aKT C yKa-
3aHHEM NPHYMH U MEP NO UX NpeaynpexaeHuio. B cayyae pasHorna-
cHii npy onpenesieHHHU NPUYMH aBapHH JOMXKHA ObITH NPOBEACHA TEX-
HHYecKasl IKCMEPTH3a TPETbEH CTOPOHOM.

29 IYBPUKATOPBI

29.1 Jly6pukaropbl npeaHa3HauyeHbl A1 oGecrniedeHus: clmycka U
MOABEMA CKBAXHHHbIX MPU6GOPOB Ha Kabesie WK npoBosioke 6e3 pas-
repMeTH3alUMH YCTbsi CKBaXHuHbl. Ux ycraHaBanBaioT Ha GydepHoii
3aaBHXKe POHTAHHOI apMaTypb! AEHCTBYIOWIMX CKBAXHH.

29.2 Jly6pukatop HOJMKEH coaepXaTb CHH3Yy-BBEpX CleAyloliue
OCHOBHbI€ (PYHKUMOHANbHBIE 3/IEMEHTDI:

- MEpPEeXORHHUK s coeauHeHMs ¢ GydepHO# 3aNBHXKOIA;

- MPEBEHTOP LISl aBAPHITHOTO MEPEKPLITHA CKBAXKHHLI C Kabenem;

- CUTHAJIM3UpYIOUIEe YCTPOMCTBO (JIOBYWIKY) AN MHAMKAUMM
BXxozaa npu6opa B NyGpHKaTOp MpH NOXBEME M NMPEAOTBPALLEHUSA Na-
IleHHs1 npubopa B CKBaXHHY B Clyyae €ro aBapHifHOro OTphIBa OT
KaGens B nyGpuKarope;

- KaMmepy A1 pa3MmetieHHs npubopa ¢ rpy3amy;

- YMJOTHUTENIbHOE YCTPONCTBO LIS repMeTU3aUmuK Kabens (npo-
BOJIOKH).

29.3 IMepexoaHuK aomxeH ObiTb 060pynOBaH (IaHLIEM, MapaMeT-
pbl M pa3Mepbi KOTOPOFO COOTBETCTBYIOT pa3Mepam ¢naHua 6ydep-
HOI1 3aIBMXKH POHTAHHOM apMaTypbl CKBaXHHBI.

29.4 TpeBeHTOp NpeacTaBAseT COO00# LWIMHAP C pa3MELLEHHOIM B
HeM Napoi UWIMHAPHYECKKX IUIaLleK C TOPLEBLIMH YIIOTHEHUAMMU
IUIA TepMeTH3aLMM CKBaxHHbl. [lepemeuieHre Naaluek NpH 3aKpbi-
THH WIH OTKPbITMM MPEBEHTOPA OCYLIECTBAAETCA BPYUHYIO MpPU MO-
MOLLM pe3b6OBO# Mapbl BUHT-raiKa UM AUCTAaHUMOHHO NMPH NOMO-
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WM TMAPOUMAMHAPA C TMAPABIMYECKUM NMPHBOAOM. B 3aBucumocTu
OT YCAOBUH NPUMEHSIOT OAMHAPHbIE MPEBEHTOPH C ORHON Napoi
TUTallieK U MHOTOpsiiHbie — C ABYMs W Gosee psiiaMu miallek, pas-
MELUEHHDIX B Pa3HbIX KOPIycax WK B OMHOM Kopmyce.

29.5 CurHanusmpyioliee yCTPOHCTBO (JIOBYLLKA) CHAGXEHO NMOBO-
POTHO# 3aCNIOHKOM C PyYHbIM WIN MMAPABAHYECKMM NPHBOAOM MIA
obecnieyeHUs NpPomycka npuGopa B CKBaXHUHY MpPH BBHIXOAE €ro M3
JyGpukaropa. 3acJIoOHKa aBTOMAaTHYECKH MPOMycKaeT npu6op B J1y6-
PHUKATOp MPH NOABLEME M 3aTEM NMEPEKPHIBACT BXOAHOE OTBEPCTHE.

29.6 Kamepa ansa pasmeltieHust npu6opa ¢ Tpy3aMu COCTOMT M3 CeK-
UHOHHBIX TPYG, CBHHYHMBAEMBIX MeXIy CO0O0# C MOMOLUBIO HAKMAHBIX
raek ¢ TpaneueuganbHoM pe3pboit. JiMHa Habopa CEKLIMOHHbIX TPY6
JOJ/KHA ObITh Ha 1 M Gosibllie TMHDBI ciycKaemoro npubopa U HaGopa
TPY30B, KOTOpbl€ YCTAHABINBAIOT Hajl KaGeibHbIM HAKOHEYHHKOM LTS
MpPeoNOoNieH!S BLITAIKUBAIOLLIEH CHIbl, NPONOPLIMOHANBLHOM AABAECHHIO
B CKBaXXMHE H IUIOWIAAH MONEPEeYHOro ceyeHus Kabens.

29.7 YnnoTHMTENbHOE YCTPOHCTBO NPU paGote ¢ reodpu3nyecknm
Kabenem npeacrasasier co60# KOMOHHALIUIO YIUIOTHUTEJCH HECKOJb-
Kux TMnoB. ITo npuHUWMY AEHCTBHA Pa3MYaIOT YIUIOTHHUTENHN: KOH-
TaKTHble — AEHCTBYIOLLIKE 32 CYET 00XaTHA KaGens pe3HHOBOM BTY/I-
KOW MpH MOMOLUM THAPABIHYECKONO UWIMHAPA C THAPONDPHBOIOM;
rUapoaMHaMuyeckue (ra3’ogMHaMH4YECKHe), B KOTOPbIX repMeTH3a-
uus Kabens cosmaercsl 3a CYET TMAPOANHAMMYECKHX (Fa30AHHAMU-
4YeCKHX) MOTePh H CHUXEHMs NABICHMs Ha BbIXOAC M3 YIIOTHHTENS
NPH NMPOTEKAHWH OTBOAMMOrO B NPEHAXHYIO CHcTeMy dnionna, 3a-
MOJIHAIOLLETO CKBaXHHY, Yepe3 3a30pbl MexXay KabeneM u Kaiubpo-
BaHHBIM OTBEPCTHEM; T'MIPOCTaTHYECKHE, B KOTOPbIX MepMETU3aLUA
OCYILECTBAAETCS Mojayei B 3a30p Mexay KaGeneM M KanMb6poBaH-
HbIM OTBEPCTHEM YTUTOTHSIOLUE!H CMa3KH MOA AaBACHHEM, MpeBbitlia-
IOLKM YCTbEBOE, CIELIMANIbHOM CTAHLIMEH MOJaYn CMa3KH.

IIpu paGoTe ¢ NPOBOIOKOH MPUMEHSIOT TOJAbKO KOHTAKTHBIH Y-
JIOTHHTEJIb.

29.8 Tunopa3Mepbl N1yGPUKATOPOB onpeaensiorcs HabopoM oc-
HOBHBIX MapaMeTPOB, MMIaBHBIMH W3 KOTOPbIX SIBJSIIOTCS JaBlICHHE Ha
yCTbe CKBaXHHbI M YCJIOBHOE NMPOXOAHOE CeYeHHE KaMepbl 1If pas-
MeLUeHHs1 NpuGopoB. ONTHMAbHBIH NapaMeTPUYECKU Psil TTABHbIX
3HayeHHit ycTbeBoro masneHus — 2, 10, 14, 35, 70, 105 MIla; a
napaMeTpUyYecKHit pAa YMCIOBbIX 3HaYEHUI YCAOBHOIO NMPOXOAHOTO
ceueHus — 50, 65, 80, 100 mm.
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29.9 Jly6puKaTOpbi 3KCIUIYaTUPYIOT B KOMIJIEKTE C BEPXHUM H
HUXHHM HanpasAsiOWUMH POJIMKAMU INA Npomnycka Kabens (mpo-
BOJIOKH).

BepxHuii poaMK YCTAHABIMBAIOT Ha YIUIOTHUTEIbHOM YCTPOCTBE
NyOpHKaTopa MpyY MOMOLLY NMOBOPOTHOTO KPOHIUTE{HA MM 3aKpen-
JISIIOT Ha aBTOHOMHOM rpy30MOAbEMHOM YCTPOMCTBE.

HvxHuUit poJMK 3aKpenuIsioT Ha GOHTaHHOM apMarype CKBaXH-
Hbl MO0 Ha aBTOHOMHOM IPY30NOABLEMHOM YCTPOMCTBE.

29.10 MoHTaX M AEMOHTaX JNyOPHKaTOpa Ha YCTbe CKBAXHHbI
OCYLIECTBASAIOT, MOAb3YSACh IPY3ONOABEMHOM NeGENKON, KOTOpYIO
YCTAaHaBJIMBAlOT Ha (POHTAHHONM apMaType MAM Ha Maute (CTOlKe)
JayGpukaropa, JM6o ¢ NOMOWIBLIO CNELUMANTLHOFO TPy30NOABLEMHOrO
ycTpoiicTBa (HanpuMep, reopM3H4YECKOi BbILIKH).

29.11 IMocne ycraHoBKHM Ny6puKaTopa Ha dnaHew 6ydepHoii 3an-
BHXKHM (POHTAHHO#H apMaTypbl MPOBEPAIOT €r0 Ha epMETUYHOCTb
MYTEM NMOCTENEHHOrO NOBbILLICHHUS AaBIEHUA CKBAXHWHHOTO dionaa.

29.12 3kcnnyatauuio 1yOpuKaTopoB, B TOM YMCE UX THAPABAM-
YeCKHe UCMbITAHUS H ONPECCOBKY, OCYLIECTRAAIOT B COOTBETCTBHHU C
TpeGOBAHMAMM ACHCTBYIOLMX HOPMATHBHBIX JOKYMEHTOB M 3KCIY-
aTalHOHHOM AOKYMEHTaLHH.

30 TEXHUYECKOE OBCJIYXXUBAHHUE
CKBAXKHMHHBIX TPUBOPOB

CkBaxuHHble npudopsl TUC asasioTca H3MepuTeNbHbIMU Cpea-
CTBaMH, KOTOpble paGOTalOT B arpeCCHMBHOMN CpeAe B 3KCTpeMallb-
HbIX YCAOBHAX W HYXAAlOTCA B TWIATEJbHOM YXOIE B MEpPHUOL 3KC-
nayaTauHuy.

30.1 MoaroToBKa CKBaXXHHHbIX NPUGOPOB B CTALIMOHAPHBIX YC/IO-
BHSIX Nnepel BbIe3A0M Ha CKBAXHHY BKIIOYAET:

- moay4eHHe, OCMOTP M NMPOBEPKY paGOTOCMOCOGHOCTH CKBAXMH-
HBIX pUGOPOB;

- MOJYYEHHE PaCXONHbIX AeTaneil, MaTepHAIOB H MCTOYHUKOB
PaIHOAKTHUBHbBIX HINYYEHUN;

- 3anuchb B 6a3y JaHHBIX PECUCTPATOPa 3aro/I0BKa CBEAEHHUM O TH-
nax U HOMepax Noay4eHHbIX NPUGOPOB (CM. M. 6.4.3), pe3ynbTaTOB
NOCNEAHHX NEPHOAUYECKHUX KaTMGPoBOK npuGopos (. 6.2.2) u naH-
HbIX MpeAbIAYLIHX UCCAEAOBAHUI, €CIU 3TO HEOOXOXMMO WIS BbI-
MONIHEHNA 3alaHuA.
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30.1.1 OcmoTp 1 npoBepKy paGoTOCTIOCOGHOCTH CKBAXUHHDIX MPH-
GOpOB NPOBOAAT B CNEUMANLHO NMOATOTOBMIEHHbIX i ITHX paboT no-
MELLEHHAX, KOTOpbIe OTBEYAIOT TPeGOBAaHHAM TEXHMKH 6€30macHOCTH
M 9PrOHOMHKH, PErNIAMEHTHPYEMbIMH HOPMATHBHBIMU JOKYMEHTaMHU.

TpoBepke NOMIEXNUT:

- KOMIIEKTHOCTb MPHOOPOB, BKIOYas MO/eBble KATMGPOBOYHbIE
YCTpO#CTBa, CleanH3uPOBAHHOE BCIIOMOraTe/ibHOe 0GOpyn0BaHHe,
KJIIOMH M TIp.;

- COCTOSIHHE OXPaHHBIX KOXYXOB NpMGOPOB (OTCYTCTBHE TPELLHH,
nedopMaumit);

- HaJIMyMe 3aLMTHBIX KOJAMAKOB U Npo6OK-3aryiLek;

- cocTosiHue pe3bd M HalMyMe CMa3Ku Ha MpUGOPHbBIX rOMIOBKax
npu6opos;

- COCTOSIHME Pe3MHOBBIX YTUTOTHHUTE/IbHBIX KO/ELl M 3alUTHBIX $TO-
POIUIaCTOBbIX MPOKIANOK CTHIKOBOYHBIX Y3/10B, B TOM YMC/E KaMep
HCTOYHHKOB PaflHOAKTUBHBIX M3yUeHHIt U JepXaTeseit KCTOYHHKOB,

- YHCTOTA MOBEPXHOCTEH PO3ETOK U BHNIOK pa3béMOB NPHOOPOB U
CTBHIKOBOYHBIX Y3/I0B MOAYJieit KOMOGHHMPOBaHHBIX NPUGOPOB;

- YUCTOTA W HAIMYME CMA3KH B PbIYaXXKHBIX CHCTEMaX NPHXUMHbIX
YCTPOMCTB, OTCYTCTBHE HX MEXaHMYECKHX MOBPEXICHMIL;

- OTCYTCTBHE NMOBPEXIAEHHI PE3MHOBLIX KOMINEHCATOPOB, UX rep-
METHYHOCTD;

- HaJIHYMe M YPOBEHb Mac/ia B KOMIEHcATopax;

- COMPOTHUBJICHHE M3ONALMH XU reodpusnyeckoro kabens (noa-
XHO HaxoaHTbCs B npepenax 0,5-20 MOwm);

- pa6oTocnocoGHOCTb MPUGOPOB B KOMIUIEKTE C MOJIEBbIM KAIHG-
POBOYHLIM YCTPOMCTBOM C JAHHBIMH 3K3EMIUISipaMM 1aGopaTopun
(CTaHUMH) ¥ KApOTAXXHOro NOABEMHHKA.

30.1.2 B npu6Gopax, B KOTOPbIX HCNOAb3YIOTCA HCTOMHHKH PaluO-
AKTMBHBIX M3JIyYEHHI, MPOBEPSIOT:

- COXpaHHOCTb Y3/1a KPETUIEeHHA HCTOYHHKA;

- HaJlMyue OTMETKH Ha HapYXHO NMOBEPXHOCTH KOXYXa B MeCTe
PACNONOXEHH HCTOYHHKA;

- OTCYTCTBHE Ha HapYXXHO#H NOBEPXHOCTH KOXYXa YYacTKOB (Lie-
Jieit, KaBepH M T.1I.), Ha KOTOPbIX MOTYT CKAal/IMBaTbCA 3arpsA3HEHNs,
TPYAHOYAANsAEMbIE CPEACTBAMHM OMMCTKH WIH A€3aKTHBALIHH.

30.1.3 IMoarotoBka NpHGOPOB C YMpaBAsieMbIMH MPUXUMHBIMM
H/WIH LEHTPHPYIOLLHMH YCTPOHCTBAMH JO/DKHA 00eCNeYnTh HX Ha-
ZIeXHOE PacKpbITHE U 3aKPHITHE MO KOMaHIe C MOBEPXHOCTH.
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30.1.4 TpuGopbl, NpeaHa3HaYEHHbIE IS NpPOBeJEHMUS WCCIIENO-
BaHHi1, JOAXHBI MMETb HE MPOCPOYCHHbIE AaThi KATHOPOBKH, COOT-
BETCTBOBaTb MO 3KCIUIYaTaLMOHHBIM MapaMeTpaM MaKCHMAJIbHbIM
JaBNEHUAM M TeMNiepatype B MHTEPBaJie HCCEAOBaHUN H MUHUMab-
HOMY NMPOXOAHOMY CEYEHHIO CKBaXXUHbI — AHAMETP NpHGopa A0MXKeH
6bITh MEHbLLE AUAMETPAa OTKPLITOTO CTBOJIa HE MEHEE Y€M Ha 25 MM,
¥ AMaMeTpa KOJIOHHBl — He MeHee YeM Ha 10 MMm.

30.1.5 Tlepen TpaHCMOPTHUPOBKO# MPUGOPOB Ha CKBaXHHY MpO-
H3BOIAT MX pa3GOpPKy Ha YacTH, NpeaHa3HaYeHHble K TPAHCTIOPTH-
POBKe, ¥ YCTaHABJIMBAIOT WITATHbiE KOAMaku u npobku. B npn6o-
pax, TpeGylowmx npu TPAaHCMOPTHPOBAHUM appeTHPOBaHMs Mexa-
HHYECKHX Y3JI0B (HanpuMep, B MUHKIMHOMETpaxX), BbIMOAHAIOT Tpe-
6yeMble ONepaLHK B COOTBETCTBHHU C IKCILUIYaTaALIMOHHOM JOKYMEH-
Tauueit. [IpuGops! yxianbiBaioT B NPHCNOCOGAEHUS TPAHCIIOPTHBIX
CPEeACTB, MPeAHa3HAYeHHble 111 MX NepeBO3KH (KOHTEHHephl, Ae-
PEBSAHHbBIE JIOXKEMEHTbl ¢ QUKCHUPYIOLHMHA 3aXKHMaMH M T.N.), H
3aKPEMIAIOT 118 HCKIIOYEHHUS MepeMeleH)it U CoyaapeHMmit, a Tak-
Xe A ocnabnaeHus BosaelicTBusi BUGpaumit u yaapos. IpuGopsi,
ApeaHa3HauYeHHble 1 NEepeBO3KH B BEPTHKAIBHOM MOMOXEHHH
(Hanpumep, MHKIMHOMETPbI), AOJKHbI ObiTb 3apMKCHpPOBaHbI B
COOTBETCTBYIOLUUX NMPUCNOCOGNEHHAX, HU3 NMPUOOPA JOMKEH OMH-
paTbcsl Ha Pe3UHOBBI aMOPTH3ATOP.

30.2 ToaroToBKa CKBaXXHHHDIX MPUGOPOB K CKBAXHHHbIM MCCe-
NOBaHUAM:

30.2.1 TTo npuGbiTHIO Ha CKBaXHWHY NPOBOAAT pa3rpy3Ky npuéo-
POB Ha MOArOTOB/IEHHbIE MecTa paboyeii MIOWWANKH — CTOSKH H MO-
CTKH GypoBOii — C y4€TOM O4EPEXHOCTH NMPOBEAECHHUS HCCAECAOBAHMH.
Pa3rpy3ky U nepeHOCKy NpuGOpOB OCYIUECTBIAIOT C MCMO/Ib30BaHH -
€M LUTaTHBIX NPUCMIOCOONEHUI (CIELHAIbHBIX PYYEK, TeeXeK, Kie-
LEBBIX 3aXBaTOB M T.M.).

30.2.2 3azeManioT (CONMPOTHBACHHE 3a3eMIEHHS HE JOKHO Mpe-
BbiliaTh 4 OM) ¥ MOAKNIOYAIOT 1aGOPaTOPHIO (CTAaHLIMIO) U Kapo-
TaXHblH MOABEMHUK K 3EKTPHUYECKONH CeTH NUTaHUs GypoBoil, npo-
M3BOAAT CTHIKOBKY 4acTeit npuGopa (Moaynei KOMOMHMPOBaHHbIX
npuGOpPOB), 3aN1IaHUPOBAHHOTO K MPOBEACHHUIO UCCIEA0BaHUI Mep-
BbIM. CGOPKY MPOBOAAT Ha MOCTKaX C MCNO/1b30BaHUEM NOACTaBOK. B
npouecce c6OpKH MPUHKUMAIOT MEpbl, MCKIIIOYAIOLLIKME MOnadaHHue
BJIaTH B Pa3bEéMbi CTHIKOBOUYHbIX y3i10B. [Tpy HeoGxoauMocTH NpoBo-
[AT pa3appeTHpPOBaHHE MeXaHUYECKHX Y3/10B NMpHGopa.
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30.2.3 NoaknaioyaioT K naboparopuu (CTaHUKU) NpUGOP Yepe3 reo-
du3nyecknit kKabenb NOXLEMHHKA, MPONYLIEHHBIH Yepe3 NOABECHOM
W Hanpasasgiowmii poauku. [loaaloT nutaHue M BLIMOAHSAIOT TECTH-
pOBaHMe PErucTpaTopa CKBAXUHHOrO NpHGOpa U HeoGXoaUMbIe Ka-
JIHOPOBKH.

30.2.4 MpuGopni, paGoTraolme ¢ HCTOYHMKAMH PAAMOAKTUBHbIX
M3NYYeHHH, pa3MeLlaloT Ha MoACTaBKaX KO/UTMMALMOHHBIMHM OTBEp-
CTHSAIMH BBEpX; MPOBEPAIOT paboTOCNOCOGHOCTb X 3N1EKTPOHHBIX CXEM
1 3NIEKTPOMEXaHHYECKHX MPHBOAOB NPHXHUMHBIX Y3/IOB; IOCTABMAIOT K
H3MEPUTENILHOMY 30HAY 3alUMTHBIH KOHTEHHEP C MCTOYHMKOM, MO-
MEILEHHBIM B XpaHWIHLIE M30TOMOB B AEpXaTe/lb MCTOYHUKA, U C
MOMOLLIbIO AUCTAHLIMOHHOTO MHCTPYMEHTA (3aXBaT, MAaHUMYSATOP) Nne-
PEHOCAT MCTOYHHK B KaMepy 30HAa; YCTAHaBJAMBAIOT HA H3MEPHUTEIb-
Hbiit 30HA NoneBoe KanuGpoBoyHoe yctpolicTBo. Ha oxpaHHOM Koxyxe
MOIY/s1 B HENOCPEACTBEHHOM OMM30CTH OT KaMepbl YCTaHABIMBAIOT,
HCMONb3YS AUCTAHLIMOHHBIA MHCTPYMEHT, (PIaXXOK CO 3HaKOM paaua-
LHoHHO# onacHocTH. ITocne KanuGpoBKK yaansioT GpaaxoK co 3HaKoM
panMaLMOHHOM 6e30MaCHOCTH U NOEBOE KAMMOPOBOYHOE YCTPOICTBO.

B cayyae ucnonb3oBaHHs B cOOpKe Moayneil C HCTOYHMKaMH pa3-
HbIX BUWIOB H3JIy4EHHs], MEPBbIM KATMOPYIOT MOAYb, paGoTalowuii ¢
MCTOYHHMKOM raMMa-u3y4yeHusi (Hanpumep, MOay/ib raMMa-raMMa-
KapoTaxa).

30.2.5 Ins TpaHCNMOPTUPOBKHM NMPHUGOPa HA YCThE CKBAXHHbI CHU-
MalOT MUTaHWe ¢ NpuGopa U NO KOMaHAE pyKoBOAMTENs paGoT Ha
MHHUMAJIbHOW CKOPOCTH NMPOM3BOJAT HAMOTKY reOhM3NYeCKOro Ka-
Gens Ha GapabGaH ne6€aku noavéMHuKa. Ilepcoran napruu (1 yeno-
BeK) compoBoxaaer npubop, obecneynsas ero CBOGoAHOE nepeme-
wieHre. KoHTponb 32 TpaHCMOPTHPOBKOI# npubopa (c6opku) ocyue-
CTBISAIOT MAIUMHUCT NOAbEMHUKA M PYKOBOAUTEND PaboT BU3YaNbHO
M TIO MOKa3aHWsIM H3MepuTesielt CKOPOCTU ABMXEHHMSA M HATAXEHHUs
Kabens v cyérunka ryGuHbl, MOAbL3YACh ABYCTOPOHHE CBA3BIO (CHUT-
Halu3auMeii) Ha y4acTke MOCTKU-NOXBEMHMK.

Bo BpeMs nepeMelueHus npuGopa, coaepxaluero MCTOYHHMK pa-
[AHOAKTHBHOIO M3MYyYeHHs, MPUGOP NOANEPXKHBAIOT C MOMOLUBIO AH-
CTAHLUMOHHOTO MHCTPYMEHTA (HanpuMmep, KploubeB, 3aXBaTOB), pac-
Nonarasicb Ha yyacrkax npu6opa, MaKCUMaIbHO YNANEHHbIX OT MC-
TOYHHUKOB U3nyvyeHus. HanpapneHue npubopa, NOAHATOro Hax yCThb-
€M CKBaXMHbI, B YCTbe KOJIOHHbI BBHIMOAHAIOT C HCNOAb30BAHHEM
KpIOKa C AJIMHOM PY4YKH He MeHee | M.
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30.2.6 IMocne noaHATHA NpuOOpa Bbillie YPOBHA YCTbs, NMAABHO
OCYLIECTB/SIOT €70 CIYCK B CKBAXHHY, C/lefa 3a TeM 4ToObl npudop
(kaxablit Moayns KOMOHMHMPOBAHHOrO nmpubopa) cBoGOAHO BXOAWI
B KonoHHy. IIpu nonoxeHun ronoBku npu6Gopa (c60pku) Ha ypoBHe
CTOMIa POTOPAa WAM TUIAHILANGL! BHICTABIAIOT MOMOXEHUE HyNeH Ha
AaTYMKax rmyOuH.

30.3 INocne oXOHYAHHUSA UCC/IeOBaHHIt U BbixoAa MpuGopa Ha yc-
Tbe CKBaXHHbI, He06X0AMMO:

30.3.1 U3Bneub npuGOp M3 CKBAXHHDI; OUUCTUTD €r0 OT 3arpsi3He-
HHS, MCNOJb3Ys WETKY, BETOLb U TEXHUYECKYIO Boay (B XOJONHOE
BpeMs rola — ropsiuyio BOAY WM nap); He BbIKJIIOYas MUTAHUA nepe-
HECTH NMpPHGOpP Ha MOCTKHM, CMaTbiBasA Wi 3TOr0 Ha MMHUMAJIbHOM
CKOpOCTH reodm3ndeckuit kabenb ¢ 6apabaHa 1e6EMKM NOABEMHHKA;
YNOXUTb NPHGOP Ha MOACTaBKH M BbIMONAHMTb NONEBYIO KAJIHGPOBKY
H3MepHUTenbHOro 3oHaa. ITocne 3TOoro CHUMaIOT ¢ mpubopa nMuTaHue
M PaCCTbIKOBBIBAIOT €T0 ¢ KaGeabHbIM HAKOHEYHUKOM.

Tutanue npn6GopoB, W KOTOPbIX NOAEBYIO KanuOpOBKY nmocie
M3BNEeYEHUS U3 CKBAXHHBI HE MPOBOAAT, OTK/IIOYAIOT A0 UX U3BJIEYE-
HUS1 U3 CKBKUHBI.

30.3.2 MpuGopbl panMOAKTHBHOTO KapoTaXa C HOHM3HUPYIOWNMH
HCTOYHHKAMM OYMILAIOT Ha YCTbe OT IPA3HU, HCNIOb3YS LETKY C M-
HO# pYKOSITKH He MeHee | M, HOCTaBAAIOT M YKJIAAbIBAIOT HA MOI-
CTaBKH C MPEAOCTOPOXHOCTAMHU, NEPEYHUCICHHBIMHU B 1. 30.2.5.

B cOopkax, B KOTOPbiX UCMOAb3YIOTCA HEHTPOHHDLIN U raMMa-HC-
TOYHUKH PaIHOAKTHBHOrO U3JMyYEHHUS, NEPBbIM KanMOGpyIoT MOAYb
C MCTOYHHUKOM HEMTPOHOB, MPEABAPUTENbHO U3bAB UCTOYHMK ram-
Ma-HM3/Iy4eHHS U3 APYroro MoayJs, Nocjie Yero U3bIMaloT U pa3me-
WAIOT B 3alUUTHOM KOHTElHEpe HCTOYHUK HENTPOHOB M MPUCTYNa-
10T K KafMGpOBKE MOAY/s, MCMOMBb3YIOWEr0O UCTOYHHK FraMMa-u3-
JIy4yeHus.

30.3.3 TMocne paccTbikoBKM npuGopa ¢ KaGeNbHbIM HAKOHE4HH-
KOM MPOTHPAIOT HACYXO YUCTOH BETOWBbIO OCBOGOAMBIINECA pa3bé-
Mbl, YIUIOTHUTENbHbIE KOJbLIA, MOCANOYHbIE MECTAa U Pe3bbbl, NMpo-
BEPAIOT COCTOSAHME YIIOTHUTENbHBLIX KO/MeU U NMPH HEOOX0AUMMOCTH
3aMEHSIOT MX, HAHOCAT CMa3Ky Ha pe3bObl U YIIOTHUTENAbHbIE KOJIb-
1ia, UEHTPAaTOpbl, 3aKpPbIBAIOT CTHIKOBOYHbLIE Y3/bl WITATHBIMU KOJ-
nakamMM U npo6kaMH ¥ JOCTABAAIOT NPUGOP HA MECTO BPEMEHHOIO
XpaHEeHMUs.
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Ipunoxeune A
(cnpaBoyHoe)

Texnuyeckne yc10BHS HA TIOATOTOBKY GYPAIMXCA CKBAXKHH
AAA npoBeaeHHA reopH3uuecKHXx pabdor

A.1 O0me nooxenns

A.1.1 Teodusnyeckne paGoThbt B CKBAXHHAX NOMKHbI POBOAUTL-
s ¢ yuétoMm TpeGoBaHmii «[TpaBui reodpH3nUeCKUX UCCIEAOBAHHIH U
pa6ot B HeTAHBIX U ra30BbIX CKBaXHHax». M., 1999 r., HacTosETO
PI «TexHuyeckast HHCTPYKLIMA...» H AEACTBYIOLIMX HOPMATUBHbIX JO-
KYMEHTOB 1O OXpaHe TpyAa Ha 3TH BMAb paGoT.

A.1.2 TpeGoBaHUA K TeXHOJOTHH NMpPOBEAEHHUS reoPHU3NYECKHUX
paboT AOMKHbI YYUTBIBATLCA NPH COCTaBJIEHUH MPOEKTOB HAa CTPOM-
TeAbCTBO H PEMOHT He(TAHbIX U Fa30BbIX CKBAXHH, a TaKXe MJIaHOB
IO KOHTPOJIIO 332 COCTOSSHMEM OKPYXalollei cpeabl.

A.1.3 T1oaroToBAeHHOCTb CKBAXHHbI K MIPOBEAEHUIO re0pU3HYec-
KHMX paGoT MOATBEPXOAETCA aKTOM, KOTOPBIAi MOANMHUCHIBAIOT Mpea-
CTaBUTE/IM HEApOMNOab30BaTeNs W MPOU3BOAUTENS paboT (reodusu-
4YEeCKOro NMpeanpHATHS).

A.1.4 Bce paGoTbl ¢ HCTOYHHKAMH MOHHU3HPYIOLUUX U3NTYYEHHIT U
PaAMOAKTUBHBIMH BELLIECTBAMU JODKHBI POBOAUTBLCS B COOTBETCTBUM
¢ Tpe6oBanusiMu CIT 2.6.1.758-99 «Hopmbl pannaunoHHoi G6e3zonac-
Hoct HPB-99». M.: Munsapas Poccuu, 1999 r., CIT 2.6.1.799-99
«OcHOBHbIE CaHMTapHbie NpaBuia obecrieyeHHUs paRUaLIMOHHOM Ge-
sonacHoct OCITOPB-99». M: Mun3npas Poccuu, 2000 r., u oTpac-
JIeBbIX HOPMATHBHO-TEXHUYECKHX IOKYMEHTOB MO 06GeCneyeHuIo pa-
JHALHOHHOMH 6e30MacHOCTH.

A.2 IToaroToBka GypoBoii

A.2.1 BypoBas AOMXHA UMETb MOABE3AHbIE MYTH, obecneunBalo-
WMe noabe3d TPaHCNopTa ¢ reodpusMyeckuM oGOpYIAOBaHMEM K pa-
6oueit NAOLIALKE U €r0 yAaJIeHHE B Clyyae aBapMitHON 3BaKyalLMH.
[Tepen 6ypoBoii yCTaHOBKOI# CO CTOPOHB! MPUEMHBIX MOCTKOB Ha pac-
CTOSAAHUHU OT YCThbSl, He MEHbLLEM BbiCOTHI GYpOBO BbILIKH, ZOMKHA
6biTb 060pyaoBaHa paGoyas rniouwaaka pasmepoM 10x10 m, npuroa-
Hasl JUIf YCTaHOBKM TPAaHCMOPTa U reodu3nyeckoro o60pyaoBaHus ¢
LUIMPUHOM MPOXoJa MeXay HUMY He MeHee 3 M.
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IMpononxeHue NPHAOXKEHUA A

Mpumeyanue. Ha nckyccTBeHHBIX COOPYXeEHUsX (3CTaKaaax, MOp-
CKHX Gyposbix ycTaHoBKax — MBY) reopusuyeckoe oGopynosanue,
annapaTypa M MaTepuaibl pa3MeLIaloTCA COIJIACHO CXeMaM, pa3spa-
60TaHHbIM M YTBEPXAEHHBIM COBMECTHO HEPONOIb30BaTE/IEM H Ieo-
bH3MUECKHUM MPEANPUATHEM C YUYETOM Pa3MEPOB U KOHCTPYKTHBHbIX
ocobenHocreit MBY.

A.2.2 PaGoyas nnowanka ¥ MecTa (30Hbl) paboTbl CO CKBAXXMHHOW
annapaTypoit A0MXKHbI YIOBNETBOPATb CAEAYIOMIMM TPeGOBaHHUAM:

- obGecreynBaTh H3 KabHHbI NOALEMHMKA MOCTOAHHYIO BUAUMOCTb
CTOJIa pOTOpa, NMOABECHOTO ¥ HAMpPAaBJAIOLEro POJNKOB M NYTH ABU-
XeHHus reodusuyeckoro Kabens;

- ofecne4ynBaTh BO3MOXHOCTb PaCMONOXEHHUS TPAHCIIOPTA TAKHM
006pa3oM, uToGbl MCKJIIOYHTb CKOIUIEHHE OTpaGOTaHHbIX ra3oB MpH
pa6oTe nBuraTeseii BHYTPEHHEro CrOpaHMs;

- ocb GapaGaHa 1e6EAKH MOABEMHHKA A0JKHA 6bITH TOPU3OHTAb-
HOW M MepneHANKYSIPHONM K HanpaBleHUIO ABHXEHNA Kabenas K yc-
TblO CKBaXHHbI;

- HanpaBAsIOLLKiA K NOABECHOH POJIMKH U Kabesb Bo BpeMs criyc-
KO-NMOAbEMA AOMXHBI HAXOAMTLCSA B OAHOM TUIOCKOCTH; OCBELLEH-
HOCTb B TEMHOE BPEMsl CYTOK AOJIXKHA OLITb HEe MeHee 75 Kk — and
30H, A€ BLIMOAHAIOTCA pa6oThl ¢ reodPu3nyeckum oGOpyaOBaHK-
€M, Ha YCTbe CKBaXXMHbI U B paiiOHEe NMPEBEHTOPOB, a YYacTKOB €ro
TPAHCNOPTHPOBKH NPHGOPOB K YCTbIO CKBaXHWHbI, U TpacCchl ABU-
XeHua reopusnueckoro Kabens — He MeHee 40 ak. Ipu ocBeleHnH
OypoBOii HHXe HOpMbi MpoBeAeHHe reopH3UYECKUX paboT B HOY-
HOe BpeMs 3amnpellaercs;

- pasmelLueHue GypMIbHOrO MHCTPYMEHTA U MHBEHTaps He AOMX-
HO MeuiaTbh paoTe KapoTaxHOi napTuu;

- GypoBas ne6éaka H 060pynOBaHHE AOKHbI GbITh HCMPaBHbLIMH
ans oGecreyeHus BO3MOXHOCTH MCMOMBL30OBaHHUS BO BpeMs NpoBeae-
HUA reodu3nyeckux pabor;

- non GypoBoit ¥ NPUEMHBIE MOCTKH OYHUILEHDbI OT MPOMbIBOYHOI
XMAKOCTH, CMa304YHbIX MAaTEpHANOB, CHEra, ibla M T.M., MPU Heo6-
XOAWMOCTH MOCHINaHbI MECKOM; CXOAHH MPUEMHbBIX MOCTKOB JOJX-
Hbl UMETb PeOPUCTYIO MOBEPXHOCTb U MOMNEPeYHble peifku, NpenoTB-
PalLAOLIHE CKOMbXKEHHE 00CTYXXMBAIOLIETO NMEPCOHANA; K YCTbIO CKBa-
XHH, OypslIMXCA Ha MIMHUCTOM pPacTBOpe, C MOMOLIbIO rMO6KOro
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LIUTaHra JO/KHA ObITh MoABeAcHa TEXHHYecKas Boja (ropsyas Boaa
WM nap npyu paboTe B YCJIIOBUAX OTPHLIATENIbHbIX TEMMEPATYp U NMpu
6YpeHMM Ha MPOMBIBOYHbBIX XHAKOCTAX ¢ HedTAHOK OCHOBOM);

- B MpouecCe BLIMOMHEHUA paGOT Ha CKBaAXHHE NOMKHA Haxo-
AUTbCA BaxTa 6ypoBoii 6puraabl, KOTOpasi MO COrIaCOBaHMUIO MOXET
NPMBAEKATBCA K BbIMOAHEHMIO BCIIOMOTATENbHbIX paboT.

A.2.3 lepen npoBeaeHueM reopu3nueckux pabor a5eKTpoodopy-
noBaHue 6ypoBo#i YCTAHOBKK A0/KHO ObITh MPOBEPEHO HA COOTBET-
cteue [TY3, INTD u M TH u otBeyars CeAyIOIKM JONONHHTENBHBIM
Tpe6GOBaHHNAM:

- IS NOAKNIOYEHUs reodu3nuecKoro oGopyaoBaHUA W anmnapa-
TYpbl K CETH Y Kpas IUIOLIAAKH-CTOSHKH (WM He Gonee yeM B 40 M
OT Heé€) YCTAHOBJIEH MEKTPOUMT C OTKIIOYAIOWUM YCTPOHCTBOM U
YHHPHUMPOBAHHOH YETHIPEXMOMIOCHOH PO3ETKON Ha HampsiXeHHue
380 B 1 TpéxnoniocHoit — Ha 220 B c 3a3eMJIAI0LLIMMH KOHTAKTaMH;

- 0003Ha4YeHO MECTO AJIA NOACOEAHHEHHS K KOHTYPY 3a3€MIECHHS
6YpOBOi1 YCTaHOBKM OTAE/NbHbIX 3a3eMAAIOLIMX NPOBOAHUKOB Ha3eM-
Horo reodu3nyeckoro o00pyAOBaHMA; UX MOACOCAMHEHHE JOMKHO
BBIMOMHATHCSA GONTAMU HAH CTPYGLIMHAMM.

A.2.4 Ha GypoBoit 10/KHO ObITH 060PYAOBAHO MOMELUEHHE ANd
XpaHEHHA HCTOYHUKOB HOHH3HPYIOLLMX MITyYEHU N U PalNOaKTHBHBIX
BellieCTB, obecnieuriBaowee ux GU3nYECKylo 3alUUTy ¥ 0603HauYeHHOE
3HaKaMM paZMaLIMOHHOM OMAaCHOCTH, OCBELLIEHHBIMH B HOYHOE BpEMS.

[MomelteHne (nnaoutanka) ans paGor ¢ paaMOaKTUBHBIMU Bellle-
CTBaMH NPH HCMO/Ib30BAHMHM METOAA MEYEHbIX BELLECTB HOMKHO UMETh
JIETKO ChEMHOE W 1e3aKTUBUPYEMOE NMOKPLITHE U OBYCTPOEHO CTOKA-
MH 1€3aKTHBALIMOHHBIX OTXOMOB B ClIEHaNIbHbIE EMKOCTH WM IPyH-
TOBbIE NPUEMHHUKYU LI XKUAKUX OTXOLOB.

A.2.5 Ipn npoBeaeHUH reopr3nyeckux padot Ha GypoBoit 3anpeltia-
etca 6e3 paspeleHHa pykosoauTensa pa6ot no 'MC: npoussoauTts
peMOHT GypoBOro 0GOpynOBaHUs; BKJIIOYaTb OYpPoOBYIO Ne6EAKY U pa3-
JIYHbIE CHIOBbIE arperaThl; lepeHOCHTL H NepeABHIraTh Mo noy 6yposoe
06opyaoBaHHe; NPOBOANTD ANEKTPOCBapoyHble paGoTbl B pannyce 400 M.

A.3 IToaroToBKa CKBAXKHHBI

A.3.1 IToaroroBKa CKBaXKHbI AOXKHA 0becneunBaTh Gecrnpenar-
CTBEHHDII cnycK (NOABEM) CKBAXHHHBIX MPUOOPOB H NPOCTPENOY-
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HO-B3pbIBHO#1 annaparypsl, Uist 4ero Heo6xoaMMo: npopaboTaTh CTBON
CKBaXHHb! BO BCEM HE3aKpeIVIEHHOM HHTEPBaJie 10JJ0TOM HOMMHA/Ib-
HOTrO AMaMeTpa C LeNbl0 JIMKBMOALMHM YCTYNOB, Pe3KUX TNEPeXomos
OT OIHOTO IMAMETPa K APYrOMY, MECT CYXKEHHS ¥ NPoGOK; MPUBECTH
napaMeTpsl NPOMbIBOYHOM XMAKOCTH B COOTBETCTBUE C TPeGOBaHM-
SIMH T€0JI0r0-TeXHMYECKOT0 Hapsaa; 06ecne4Tb OMHOPOAHOCTD X1 -
KOCTH MO BCEMY CTBOJY CKBaXMHbI, YTO AOCTUTAETCA LMPKYNsILIUEH
XHAKOCTH fioce GypeHHs (Npy NPoOMbIBKe) B TeYEHME He MeHee 2 Y
Ha Kaxabie 1000 M rnyGHHbI CKBaXHHBI.

Tpe6oBaHUA K NPOMBIBOYHOM XHAKOCTH:

- MJIOTHOCTb XMAKOCTH JOMKHAa COOTBETCTBOBaTb MMHMMAaJIbHO
JOMyCTUMOMY TMepernany AaBA€HHS B CHCTEME «CKBaXXWHa-IJacT»,
YTBEPXKAEHHOMY TEXHOJNOTHYECKHM PETTaMEHTOM;

- BomoOTHaYa — He Gonee 10 cm3/30 MuH;

- YAENAbHOE COMPOTUB/IEHHE HE AOMKHO U3MEHATLCA OT MOMEHTa
BCKPbITHA NIacTa 4O 3aBEPLICHHA 3NEKTPOMETpHYECKHX paboT Gosee
4yeM Ha 25 %, v JONXHO yAOBAETBOPATb TpeGOBaHMAM IMPOBEAEHUS
yTBeP>XXAEHHOTO KOoMMeKca reodusnieckux pa6or.

B cxBaxXMHax, B KOTOPbIX BbiIBJIEHb! HapYLIEHHS KOJIOHH, IPOBO-
IMN0Ch pa3OypyBaHHE LEMEHTHOTO KaMHA WK HaGmoaanuch apyrue
OCNOXHEHHS, Teped HayanoM paboT Heo6X0AUMO BBLINMOAHUTD KOHT-
ponbHbI cnyck WwabsoHa Ha reogpu3nyeckom Kabelte.

A.3.2 3anpewtaerca npoBeseHne reoPU3MIECKUX MCCAECAOBAHKIA B
CKBaXHHaX, 3aMOJHEHHbIX MPOMBIBOYHOM XHIKOCTHIO C BA3KOCTHIO
Gonee 120 ¢ no CIIB-5, 1 xunxocrbio, coaepxaiileii 6onbiie 5 % necka
WIH O00IOMKOB TBEPABIX NMOPOA, B MOMMOLIAIOWMKX (C NMOHUXEHUEM
ypoBHs Gonee 15 M/4), AEPENHBAIOLMX WU FA3UPYIOLMX CKBaOXHHAX.

Pa6oTbl B CKBaXHHaX, B KOTOPbIX YKa3aHHbIE YC/IOBUA HE BbiNOJ-
HAIOTCS, a TAKXKe B CKBaXWHaX 3aMoJIHEHHbIX HEPTbIO WAH NPOMbI-
BOYHOI XHIAKOCTbIO C puMechio HedtH Gonbiue 10%, a Takke npu
HAIMYUU APYTHX OCOXKHEHMH, MOTYT NPOBOAMUTLCA JMLLb NO 0C060-
MY COTrJIaCOBaHHOMY PELLEHHIO PYKOBOACTBA reo¢U3nueckoro npea-
MPUATHA ¥ HEAPONO/Ib30BaTENA.

A.3.3 TIlpy BbINONHEHUM Te0PH3HYECKUX UCCNeNOBaHHIl U paGoT
METOJaMH PafiMOaKTUBHOTO KapoTaxa CKBaXWHY MOATOTAB/IMBAIOT B
COOTBETCTBUM C TPEGOBAHHAMH MO YCTAHOBJICHHIO PEXHMa paaua-
UMOHHON Ge3onmacHocTH, pernamenTHpoBaHHbIMH OCITOPB-99.
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Texnuyeckue yCnOBHA HA MOATOTOBKY CKBAXKHH
JUIs MPOBEACHHS MPOMbIC/IOBO-reo(PH3HYECKHX HCCIEN0BAHMIH
H Apyrux paGot mpuGopamn Ha xabeie B AelCTBYIOMMX CKBAKHHAX

B.1 I'eodpnsnyeckue paGorbl B AEHCTBYIOLUMNX CKBaXHHAX MPOBO-
AT ¢ yyétom TpeGoBanmit «[IpaBun reopU3nYECKHX MCCIEROBaHMIi
M paboT B He(TAHBIX M ra30BbIX CKBaXKHax». M., 1999 r., HacTosweit
«TexHUYeCKOM MHCTPYKUHMH» W OEHCTBYIOIHX HOPMATHBHbLIX JOKY-
MEHTOB 10 OXpaHe TPyAa Ha 3TH BUAbI PaGoT.

B.2 [IM'U (TUC-KOHTPONb) NPOBOAAT B CKBAXMHAX B pEXHME MX
(bYHKLUMOHUPOBaHHMA NPHU CIYLIEHHOM TEXHONOrH4YeCKOM o6opyo-
BaHHU W B OCTAHOBAECHHBIX HA PEMOHT CKBaXMHAX NMpPH HAIM4YMK B
HHX TeXHoAOrHYecKoro o6opyaoBaHus wiu 6e3 Hero. nsa uccnenosa-
HUl PUMEHSAIOT CKBaXUHHbIE NPUGOPHI AvameTpom 28, 36 u 42 Mm.

B.3 UccnenoBaHus CKBaXHH INMPH CNYLIEHHOM TEXHOJIOTMYECKOM
0GopyaOBaHMM MPOBOAAT NMPH cNycKe (MOoAbEME) CKBAXHHHBIX MPH-
6opoB yepe3s HKT unu cepnoBuaHblit 3a30p, 06pasylomiMitcs B MeX-
TPyGHOM MPOCTPAHCTBE MPH IKCLEHTPHYHON MOABECKE TEXHONOTH-
4ecKOro 06opyaoBaHus.

Bb.4 B noGbiBalowmMx CKBOXXHHAX, 3KCIUIYaTUPYIOLIMXCA C MpUMe-
HEHMEM LUTAHIOBLIX MYGHHHbIX HacocoB, HKT monxHb! 6biTh noa-
BelleHbl Ha 3KCLEHTPUYHO# MuaHwWwait6e. LLTaHrosblit Hacoc AoNXeH
6bITb 060PYAOBaH XBOCTOBMKOM B BME ANCKA C 9KCLIEHTPHYHBLIMH
OTBEPCTUAMH LIS NNPOXOXKAECHUS CKBAXUHHOTO npubopa noa xopnyc
Hacoca. DKCLUEHTPHYHas TUlaHWai6a U XBOCTOBUK AOMXKHbI ObITD yC-
TaHOB/EHbI TakK, 4ToObl Mpuxarne HKT k oGcanHoil KonoHHe o6ec-
MEeYMBANO CO3AaHHE B MEXTPYOHOM MPOCTPAHCTBE MaKCHMAIbHOrO
3a30pa. DKCLEHTPHYHAast NJIaHLLA#0a 10/KHA MMETb OTBEPCTHE, Npea-
Ha3HaYCHHOE AN CMYCKa B CKBAXWHY NpuUOOpPOB, 3aKpbiBaeMoe BO
BpeMsi paGoThl CKBaXHMHbI TepMETUYHON NMpo6KOi; 00BsA3Ka yCTbs
CKBAXHHbI JO/IXHA 06ECMeYnTD «Pa3psaaKy» MEXTPYGHOrO NpoCTpaH-
CTBa 10 aTMocdepHoro.

B.5 JloGbiBalotiye CKBaXHHbI, SKCIUIYaTHPYEMbIE ¢ NPUMEHEHHU -
€M 3JIeKTPOUEHTPOGEXHbIX HAaCOCOB, AOKHbI ObiTb 0GOpyIOBatbi
npUcnocobnaeHusIMU, oGecreynBaloLIMMK GecrpensaTCTBEHHOE Mpo-
xoxaeHue npubopa noa Hacoc. Huxe ryGHHbI NOABECKH HACOCa MOFYT
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NMPUMEHATLCA NMpUcnocobaeHHs, oGecneunBaloLIMe NPHXATHE HACO-
ca K 06canHol KOJIOHHE.

B.6 CkBaxvHy n1s nposeacHUs reoH3NUECKUX UCCeIOBaHUHA H
paGoT roToBUT Heaponob3oBaTeb. [ToAroToBIEHHOCT (HEMOATOTOB-
JIEHHOCTb) CKBAXXHHbI MOATBEPXAAETCA NBYCTOPOHHHM aKTOM, KO-
TOPbIii MOANKUCHIBAIOT HAYAIbHUK NMAapTHU (OTPsAAA) ¥ NMPEACTaBUTEND
HEAPOMOAb30BATENS.

B.7 K ckBaxuHe JOMXHbI BECTH MOAbE3qHbIE MyTH, 0GecreynBa-
iolre GecnpensITCTBEHHOE NepeaBHXeHe TpaHcnopTa. Bokpyr ckBa-
XMHbI JO/IXKEH ObiTb OObE3MHON NYTb.

B.8 Okono ckBaxuHbl Ha pacCTOAHUHM 20-30 M OT YCTbSl IO/MXKHA
ObITb MOATOTOB/IEHA UIOWaAKa pasmepoM 10x10 M, ynoGHas mns yc-
TAHOBKH Ha Hel KapoTaxHOM fabopaTopuu U NOXABEMHUKA C LWUIUPH-
HOii npoxoda MeXay HUMHU HEe MeHee 3 M M MOHTaXa yCcTbeBOro 060-
pyAOBaHUA Ls Crycka npu6opoB B ckBaxuHy. [loctroponHue npen-
METbl MeXIy MOAbEMHHMKOM M YCTbEM CKBaXWHHDI, 3aTPyAHSIOWIHE
0630p HXHEro W BEPXHETO POJIMKOB M MYTH ABUXEHHUS reodusnyec-
Koro ka6ens, a Takxe CBOGOAHOe nepeABHXeHUe paGOTHUKOB NapTHH
(oTpsana), ROMXKHB! GbITh YOPaHbI.

[pu npoBeaeHnn reoU3NYECKUX MCCIeNOBAHMIl H paGoT B AO-
ObIBAIOIIMX M HarHeTaTENbHbIX CKBAXHHAX C daBAeHHEM Ha Gydepe
3anopHoit apmatrypbol 6onee 7 MIla, npy npuMeHeHnu npubGopos
maccoit Gonee 50 kr waM npu ux LiMHe Gosnee 4 M, a TaKXe NpH
BBIMOJIHEHUH PaboT No cBaGMPOBAaHHIO HA CKBaXXUHE AOMXEH ObiTh
YCTaHOBJIEH arperat ¢ rpy30nogbEMHONM BHILIKOW WIM MauyTo#, And
yero o6opyayeTcsa JONMOJHUTEAbHAS IUTolaaka pasmepoM Sx10 M.

B.9 ina c6opa ¢nionaa, oTBOAMMOrO M3 CANbLHHKOBOFO YCTPOii-
cTBa 1y6pHKaTOpa, B 5 M OT YCTbAl CKBRXHHBI JO/KHA ObITh YCTAHOB-
NieHa EMKOCTb 06béMoM He MeHee 0,2 M3 .

Jns BbINONHEHUA paGoT Mo CBaGUPOBAHMIO Ha YCTbe CKBaXKWUHbI
JOMXHA ObITb CMOHTUPOBaHA BbIKMAHAA IMHMS, COEAUHEHHAS C OT-
KPbITOil MepHOi EMKOCTbIO 06BbEMOM He MeHee 20 M3, ycraHOBNIEH-
HO# Ha paccTossHUM 20-30 M OT YCTbsl CKBaXXHHBI, KapOTaXKHOi Na-
6oparopun ¥ MOABLEMHHKA.

b.10 OKo/0 yCTbst HAarHETAaTENbHLIX U KOHTPOJLHBIX CKBaXHH, HE
060pyrOBaHHbIX CTALMOHAPHBIMU MJIOLLAAKAMM, JO/KHBI ObITH NOA-
TOTOB/IEHbI OAMOCTKH ISl YCTAHOBKM HMXHEro U BEPXHEro poju-
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KoB. TTomMocTku BbicOoTa KOTOpBIX Gonee 0,5 M OT 3eMAH, AOKHbI
MMETb JIECTHHULLY (CXORHU C MONepeyHbIMH peifKaMH), a €CJIH HX Bbl-
coTa npeBbilwaer 1,5 M, OHM M Beaylwlas K HHM JIECTHKLIA JODKHbB
GbITb 060PYAOBaHbI MEPWIAMM.

B.11 Insa noaknioueHus reopu3nyeckoro o60pyaoBaHus K CHIO-
BOI{ 3JIEKTPHYECKOI LEeNH A0MXKHA GbITh YCTAHOB/IEHA PO3€TKa C 3a-
3eMAIOLMM KOHTAKTOM B UCMOJIHEHMH, NPUTOAHOM VI HAapyXHO-
ro NMOOK/MIOYEHHUA, PACCYUTAHHOM Ha CHAY TOKa 25 A U HanpaXxeHHe
380 B. PoseTka ycTaHaBAHBAeTCsA Ha pacCTOAHUM He Gosee 40 M ot
MNOLANKH YCTAHOBKH reou3n4eckoro o6opynoBaHus.

[lepea npoBeaeHHeM reodu3nyeckux paGoT 3neKTpoobopyaoBa-
HHe GypoBo# YCTaHOBKM HOJIXKHO GbiTb NPOBEPEHO Ha COOTBETCTBHE
nys, NT3 u MTB.

B.12 CxkBaxvnHbl noa AaBAcHUEM AOMKHLI ObiTb 0GOpYIOBaHbI
(OHTaHHOI apMaTypoOil U NPEBEHTOPOM, ONPECCOBaHbI U NOAKIIIOYE-
Hbl K COOPHOMY KOMNEKTOPY M BbIKHAHO#A JIMHUK. [Ina n3Mepenus
OycdepHOro AaBACHMUA M NaBjAeHHMA B 3aTPYOHOM MPOCTPAHCTBE Ha
apMarype YCTaHaB/IMBAIOT MAHOMETPbI C TPEXXOAOBLIMM KpaHaMH.
YnnoTHUTeNIbHbIE coearHeHU (DOHTAHHO# apMaTypbl W 3anBHXEK
He JO/KHBbl UMETb NPONYCKOB HE(TH, ra3a U BOAbI H MOHTUPOBATHCS
MOMHBLIM KOMIUIEKTOM winueK. Bee 3aaBuXku ¢pOHTAaHHOM apMary-
pbl, TpUMeHsieMble MPHU NPOBeAeHUHU PaGoT, HOMKHBI ObITL HCNpaB-
Hbl, CBOGOAHO OTKPLIBATbCA M 3aKPLIBATLCA OT PYKM.

B.13 Han ¢oHTaHHO#M apMaTypoii A0/KHA GbITh 00OpyIOBaHa IUIo-
waaKa pa3MepoM He MeHee 1,5x1,5 M, MMelolass HACTWI, BbINOA-
HEHHbIA W3 METAIMYECKUX JIMCTOB C peOpHCTOH MOBEPXHOCTbHIO,
HCK/TIOHAIOWEH BO3MOXHOCTb CKOJIbXEHHSI, WM U3 AOCOK TOMULH-
Ho#t He MeHee 40 MM, ¢ nepuaaMu BLICOTOM 1,25 M C NPOAOABHLIMK
TIaHKaMH, PpacnooXeHHBIMH Ha pacCTOAHMM He Gonee 400 Mm apyr
ot apyra. Hactun niowanku J0keH HMETb 60pPT BLICOTOM He MeHee
150 MM, o6pa3sylolnit ¢ HACTHAOM 3a30p BbICOTON He Gonee 10 Mm
IUIA CTOKA XHAKOCTU. B HacTue nnowanky Bokpyr doHTaHHOI ap-
MaTypbl JOJ/DKHO ObiTb MpoAeNaHO OTBepcTHe AHaMeTpoM 600 mm
1S YCTAaHOBKHM yOpMKaTopa M pa3rpy304HOil WITaHrH. [nsa noané-
Ma Ha MJolaaKy oGopyayeTcs JIeCTHHUA C YKIOHOM He Gonee 60°,
WHPHHOI He MeHee 650 MM C ABYXCTOPOHHMMMH MEPUNaMH BbICO-
Toit 1 M. PaccTosiHue Mexay CTYNEHAMH JIECTHHLbI NO BLICOTE He
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6onee 250 MM, YKJIOH CTynieHei BO BHYTpb — 2-5°, G0OKOBbBI€ MIaHKH
cTyneHeit win 60proBas 0GILMBKa — BbICOTOH 150 MM.

B.14 B ckBaxuHax ¢ oTKpbiThiM YcTheM TMIC MOTyT npoBoanTbCs
6e3 nyOpukaTopa. MepHblit (HHXHMIT) PONIMK KPENAT K KONOHHOMY
dnaHLy, noAb3yACh MOCTKAMHM, a BEPXHMII PONMK Haa YCTheM CKBa-
XHHB! WM MOAL3YIOTCS MOABECHBIM POJIMKOM, KOTOPbIii MOABELIM-
BaeTCA K TaneBOoMY 610Ky rpy30noaAbEMHOIO YCTPOICTBa.

B.15 1o nposeaeHuss TUC HacocHO-KOMMpeccopHbie TPYObI A0 -
XHbI ObITb NPOLLIAGIOHUPOBAHb! KOHTPOIbHLIM 1Wa6n0HOM. [Inametp
wabnoHa gokeH 6biTh Ha 10 MM Gonblile AMaMETPa NPHMEHAEMOTO
npn6opa. inuHa wa6aoHa A0NXKHA GbiTb HE MeHee AIHHbI Fe0U3H-
yeckoro npuGopa.

B.16 Hu3 HKT nomxeH 6biTb 060py0BaH BOPOHKOIH, 06Gecrneun-
Baiolileil GeCnpenaTCTBEHHbII BXOA CKBaXHHHOro npn6opa B HKT.
Tpu cnycke HKT Ha 3a60it ux HU3 A0nXeH ObiTb 060PYAOBaH Kpe-
CTOBHHOIA.

B.17 DneMeHTb! TEXHONOTHYECKOTrO 060PYROBaHHA ROKHbI 0Gec-
NeYMuBaTh IU1aBHOE U3MEHeHHe BHYTpeHHero anametpa HKT.

B.18 [1s npoBeaeHus paGoT Mpu OTpHLIATENbHOM TeMMepaType B
BONIOHATHETaTeNbHbIX CKBaXMHAaX M B NOOLIBAIOWMX CKBAXMHAX C
BbICOKKM TNPOLEHTHLIM COAepXaHHEM BOIbI HEAPONOAbL30BaTeN b 065 -
3aH OpraHM30BaTb NOCTOSAHHbIH 0GOTPeB YCTbEBOro 060pYA0BaHHSA
ny6pukaropa. [1pu remnepatype Huxe MuHyc 20 °C reopusnyeckue
UccnenoBaHusa U paGoThl B BOAOHArHeTaTeNbHbIX CKBaXXMHAX MPOBO-
JAUTD 3anpeLaercs.

B.19 I1pu reodusnyeckux nccnefroBaHHAX U paboTax NpoBeAeHHE
Ha CKBaXXHHe APYrHx paboT, He cBs3aHHbix ¢ THUC, 3anpeuwsaercs.
Pa3petuaercs coBMecTHOE nposeaeHue paGoT Gpuraabi peMOHTA CKBa-
XMH U reodH3nuecKoit NapTUK (MapTHiT) Ha OAHOM KYCTE CKBaXHH,
€CNY NpU 3TOM OHU HE CO34AI0T MOMEXH APYT ApYyry.

b.20 B T€émMHoe BpeMsa CYTOK paGOTbI AOMXHbI NPOBOAUTLCA AP
HCKYCCTBEHHOM OCBELLIEHHH, KOTOPOe COOTBETCTBYET HOpMaM OCBe-
IWEHHOCTH NpU reodu3nyeckux paGoTax: MecTa MOATOTOBKH CKBa-
XHUHHBIX MPHOOPOB — HE MeHee 75 NIK; MyTb NPOXOXAeHUS reopusn-
yecKoro Kabens, MecTa MepeHOCKH MPUGOPOB, MPOKAAAKH COeAMHH-
TENMbHBIX MPOBOAOB, HAXOXIAEHUA MEPHOI M MPUEMHOM EMKOCTEH —
He MeHee 40 k.
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(oGa3arenbHoe)
AKT
0 roToBHOCTH Oypmumeiica ckBaxuHbl K nposeaenuto I'IC
Mbl, HHXeNOAMKCABLUKECH, Meoor U 6ypo-
BO# MacTep , COCTaBHJIM HACTOSALUMIA aKT O TOTOB-
HOCTH CKBaXHHbl Ne njaowanm K

nposeaeHuio FTUC, npeaycMOTpeHHBIX HapsA-3aKa30M, B OTKPLITOM
cTBONe, B O0OCaxeHHO#H 4acTH, B OYpUIbHOM WHCTPYMEHTeE, yepe3
6ypuIbHBI HHCTPYMEHT, B HACOCHO-KOMMPECCOPHBIX TpyDax, yepes
HACOCHO-KOMITPECCOPHbIE TPYObI (HYXXHOE NMOAYEPKHYTD).

B.1 ITpoMbIBOYHAS XKHIAKOCTD
Tun, cocTas (B TOM YKC/Ie TUNT K KOTMYECTBO A0GABOK YTsDKEAUTENeM
M XUMPEAKTUBOB)

InaotHoCTL r/cm? . Bonootaaua cM3/30 MuH.
BsskocTb c. CHC (cratnyeckoe HanpsixxeHWe CIBMUra)
YnenpHoe 3/1eKTpHYecKoe CONPOTHRIICHHE
Om-M. ConepxaHue mecka %.

Hannuue umMpkynsuuu — ecrb, HeT (3aMONHAETCS NPU BEAEHUH aBa-
puitHbiX paboT, HY)KHOE MOAYEPKHYTb). YPOBEHb XHIKOCTH B CKBa-
XHHe M.

B.2 KOHCTpYKuMA CKBAXHHbBI
I'ny6uHa 3a60si (eCTeCTBEHHOro, HCKYCCTBEHHOTO — HYXHOE MOA-
4YepKHyTb) Ha MoMeHT npoBeaeHusa TUC M.

Ounamerp nosnora (MM) U MJIyGMHBI MEPEXOAOB AWAMETPOB (M)

Fny6una cnycka (M) U guamerp (MM) MOCHeAHEH KONOHHBI

TomuunHa cteHKH (MM) M MapKa CTalM TpyO MocneaHedl KOJOHHbI
(3anoAHAETCA NPU UCCIAEAOBAaHUU OGCAAHBIX KOMOHH)

CocrosHne 6allimaka # UCNPaBHOCTb MOC/NEAHEN KONOHHb — YAOB-
JIETBOPHUTEIbHOE, HEYIOBNETBOPHTENbHOE (HYXXHOE MOAYEPKHYTD).
I'ny6una Gawmaka (M) ¥ auametp (MM) MpeabiaylMeH KOJOHHDI
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MakcuManbHas rayGuHa cnycka GypuiibHoro MHCTpymeHTa, HKT
(HyXHO€E MOAYEPKHYTb) MpPH MOCAEIHEM CITYCKe M.

B.3 Konctpyxunsa 6ypuabhoro uncrpymenta, HKT (HyxHoe noa-
YEpKHYTb)

I'ny6MHbI NepexonoB AKAMETPOB M.
KoHctpykuus u cocrosHie 6alumaka 6ypwibHOro HHCTpyMmeHTa, HKT
(Mydra, BOpOHKA C BHYTPEHHMM MPOXOAHbIM AMAMETPOM ___
MM, «TONblii» KOHEU, KPECTOBMHA W [p.) YAOB/IETBOPH-
TeNbHOE, HEYAOBAECTBOPHTE/IbHOE, HEU3BECTHO (HYXXKHOE MOAYEPKHYTD).
MuHuManbHLIA MPOXOAHON AMAMETP B CKBaXHWHe, GYPHAbHOM MH-
crpyMmenTte, HKT (HyXHOE nOgYepKHYTb) MM.

B.4 Pa6oTs! no noaroToBKe CKBAXKHHbBI
CxBaxHHa npopabaTbiBanach (4eM, KOTAa, A0 KAKOH IyOHHbB)

OG6caznHas kosoHHa, 6ypunbhblit nHcTpyMent, HKT wa6aonuposa-
auch (YeM, KOraa, A0 Kako# riyOMHbI)

Hanuyue ycrynos, 06BanoB, MpoOOK M IMyGMHA HMX TMONOXEHHs

M.
Hannune ocTaHOBOK, NpoBeeHHE MPOPaGOTOK MPH MOCAEAHEM CIyC-
Ke OypuabHoro uHcrpyMenta Win HKT (HyXHoe momuepKHyTb) M
rny6MHa OCTAaHOBOK W/IHM MpOBeAeHHA MPOpaboToK M.
Hanuuue 3ataxek npu noabvéMe OGYPHIBHOTO MHCTPYMEHTA,
HKT - ga, Her (HyXHOe NMOAYEPKHYTD).

HHTepBabl 3aTsXEK M.
B.5 Ipensapurenshbie paGoTsi

Bo BpeMsi LEMEHTHOM 3aiMBKM B CKBaXWHY 3aKayaHo m3

(TMN UeMEHTa) MAOTHOCTHIO r/cm3

MPH NMIOTHOCTH NPOAABOYHOIN XHAKOCTH r/cM3.

Hauano 3anusku (Bpems, nata, Mecsill)
KoHeu 3anuBkn (BpeMs, mata, Mecsil)
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PacueTHas BbicoTa noabéMa LEMEHTA M OT
YCTbsi CKBaXXHMHBI.

B.6 OcoGble ycioBuA mpoBeaennus pador
Hannuue n cocrosiiue MOXbE3OHBIX MyTeil M paGoueil niowWAAKK

CocrosiHne Ha3eMHOro 060pyaOBaHHMA (MCIIPABHOCTb GYpOBOro CTaH-
Ka, 3MeKTpOOOOpYyA0BAHUA, COCTOSAHHE YCTbEBOW OGBA3KM M Ap.) —
YAOBJICTBOPHTENbHOE, HEYAOBJIETBOPHTENBHOE (HY>KHOE MOAYEPKHYTS).
XapakTepHCTHKa YCJIOBHIt OCBEILIEHHOCTH pabouMX 30H s
Tpacchl ABMXXEHUS KaGess M npeBeHTOpa GypoBoii
YAOBJIETBOPUTE/IbHOE, HEYAOBNETBOPUTENIbHOE (HY)XKHOE YKa3aTb).
Hannyve noasosa TeXHHYECKOH BoAbl (ropsiyeit BOAbLI MM Mapa)

CoctosiHue neKTpooGopyaoBaHUA (YKa3aTb AaTy NMOCAEAHElH NPOBEPKH
Ha cootsetcrBue [TYD, ITI u ITH) , HaIK-
4YMe MECT LI MOACOeAWHEHHsA K KOHTYpY 3a3eMiieHMs OGypoBoit

XapakTepHCTHKa MOMELEHHA H YCIIOBHI ISl XpAHEHHMS UCTOYHHKOB
HOHHM3UPYIOLIHX M3TyYeHUI H PAIMOAKTHBHBIX BELLECTB

MakcuManbHbIil fMaMeTp NpUGOPOB, CIYCKAaeMbIX B CKBaXHUHY
MM. MakcHMaIbHO pa3speluéHHas
ryGuHa cnycka npubopa _ M.
IToaroToBKa ckBaxHHbI 0GecrnieynBaeT GeCnpensTCTBEHHOE MPOXOX-
AeHHe reodpu3nuecknx NpuOOPOB MO BCeit CKBAXMHE B TEYECHME

4, HeoGxoauMbix wis npoeeaeHus T'UC.

Teonor
Macrep
AKT COCTaBJIEH « » 200___r.

CKBaXHHY 1A poBeleHHs1 reodU3UUECKUX UCCAENOBAHHIA MPHU-
HSU1 HaYaIbHUK OTpAa
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Ipunoxenue I'
(obsi3aTenpHoOE)

Axr
0 TOTOBHOCTH 3KCILTYaTAIMOHHON CKBAXKMHbI
K MPOBeJECHHIO Feo(pH3NIECKHX HCCIIeA0BAHHIT H paboT

MB&I, HHXenoanucaBLIKecH, NMpeacTaBuTeNN HedTerasoaobbiBa-
Iolero nNpeanpUaTHsa ,
COCTaBWIM HACTOSILLIMI aKT O FOTOBHOCTH CKBaXHHBI No
fIowanu K TMPOBEACHHIO reodusunyec-
KHX MCCNefoBaHMit M paGoT, MpeAyCMOTPEHHbIX HapsA-3aKa3oM, B
HACOCHO-KOMMPECCOPHbIX Tpybax, Yyepe3 HaCOCHO-KOMMPECCOPHbIE
TPYOHI (HY)XHOE MOAYEPKHYTb).

I'.1 CxBaXxuHHAA XKHIKOCTD

Tun, coctas .
MnotHocTh r/cm3. Bonootaaya cM3/MuUH.
BsskocTb c.

CHC (craTtnyeckoe HanmpsbkeHHe CABHUra)
YPOBEHb XHIAKOCTH B CKBAXKHHE M.

I'.2 KoHcTpyxuma CKBAXKHHBI

I'ny6uHa 3a60a (ecTeCTBEHHOr0, MCKYCCTBEHHONO — HYXHOE€ IOof-
YepKHYTb) Ha MOMeHT nposegeHus TUC M.
BHytpenHuii anameTp o6cagHoOM KONMOHHBI (MM), MIyOGHMHBI Nepexo-
0B AuameTtpa (M),
Tny6uHa crycka (M) U auamerp (MM) MoOC/eRHeil KOMOHHBI

CocrosHune 6aliMaka U uC-
NPaBHOCTb MOCAEAHEN KOJIOHHbI — YROBJIETBOPHTEIbHOE, HEYNOB-
JIETBOPHUTENbHOE (HYXHOE NMOAYEPKHYTD).

I'ny6uHa Gauimaka (M) ¥ auaMeTp (MM) npeabiaylleil KOJOHHbI

MakcumanbHas rny6uHa cnycka HKT npu nocneanem cmycke
M.
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I'.3 Koncmpyxumua HKT

InyGuHBI NepexooB AHaMETPOB M.

Koncrpykuus n cocrosiue HKT (Mydra, BOpOHKa ¢ BHYTpEHHHM

MPOXOAHbIM ANAMETPOM MM, <«TOJIblii» KOHEl, KPeCTOBMHA,

HaNHYWe WNWILKYU U AP.) — YAOBNETBOPHUTENbHOE, HEYAOBIETBOPH-

TenbHOE, HEU3BECTHO (HY)KHOE MOAYEPKHYTD).

MuHumanbHbli npoxoaHoit auaMetp B HKT (HyXHOe MoayepKHYTh)
MM.

I'.4 Pa6oThi no NOAroTOBKE CKBAKHMHB
HKT wa6noHupoBanuch (4eM, KOraa, A0 KaKoi TIIy6GMHBI)

Hanuyme octaHoBOK, npopaGorok npu nocneaHeM cnycke HKT u

HX IIyOHHa M.
Hanunune 3araxek npu noaséMe HKT - aa, HeT (HyXHOe moayep-
KHYTb)

HHTepBaibl 3aTAXKEK M.

I'.5 OcoGbie ycnosus npoBeaetina pabor
Hannyve M COCTOSHHE MOObE3OHBIX MyTeit, paGoyeil MIOLIANKH,
MOAMOCTKOB, HaNMM4YHe EMKOCTH Mis c6opa xuakoctu (s ¢oHTa-
HHPYIOILHUX CKBaXHH), IPOYHE YCIOBHSA

Hannyue BbIKMAHOM THHHUH, MEPHON U NPHEMHO# EMKOCTH WIS CKBa-
KUHHOM XHUAKOCTH
CocrosiHie Ha3eMHOro 060pyroBaHHA (MCIPaBHOCTH ANEKTPOOGOpY-
ZOBaHMS, COCTOSIHME YCTbeBOI OOBSA3KH M Ip.) — YAOBJIETBOPUTE/Ib-
HO€, HeyIOBNeTBOPUTENbHOE (HYXHOE MOAYEPKHYTh), HATHYHE MECT
Ut NOACOEAMHEHHA 3a3eMIEHHS.
XapaKTepUCTHKA YCJIOBHI OCBELIEHHOCTH paGovMX 30H

, TPacChl ABMXKECHHA Kabess, BHIKUIHON JTHHUMU U EM-

KoCTeH
MaxkcuManbHblit AMametp npubopa, cnycxaemoro B CKBAXHHY __
MM.
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MakcuManbHO paspelléHHas ry6uHa cnycka nmpu6opa

M.
ToaroToBka ckBaXuHbl 06ecreunBaeT GeCRPENATCTBEHHOE NMPOXOXK-
heHHe reodpusnuyeckux MpHOGOPOB Mo BCeit CKBaXHHE B TeYeHHe
4 Heob6xomumbix Wi nposeaeHus TUC.

IpeacraButenn HedTera3ono6HIBAIOETO NPEANPUATHS

AKT COCTaB/IeH « » 200 r.
CKBaXHHY AN POBeAECHHSA reodU3nYecKHX UCCAENOBAHMIA NPH-
HSUI HaYaIbHUK OTpsla
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Mpunoxenue [
(obs3aresbHOE)

3aronoBox TBEPAOI KONMHK

MMPON3BOAUTENDb PABOT
B HEAPOITIOJBb30OBATEND
E Mecroponaetne
s Tnouwams
548 E Kareropus
§§ g .. 2 | Ha3nayenue uccnenoBaHuit
:?:Eo S 3.5 JHara xaporaxa
AJIbTMTYZIA CTOJIa poTOpa (NNaH — wWai6bl): M
Bua nccnenopaHuit Lllar kBaHTOBaHMA
Tun npubopa Homep npu6opa
H3MmepurenbHbie 30HAB
HCToYHHK paanoaKTHBHOIO
H3NydeHUs Tun Mouwnocts
YacroTta uanyyareneii
(ans AK)
Bpems GypeHUs MHTepBaia
KapoTraxa Havano: OxKoHYaHHue:
WHTepBan Kaporaxa (M) Kposna: TMonowsa:
MakcuManeHas
Temnepatypa (°C)
Tun npoMbIBOYHOK
XKHIOKOCTH
ConpoTueieHHe
(Om'M) npu 20 °C Ho6asku B ITX (%):
g IMnotHocTs (r/cM3) Hedrs
g
g § Bsaskocts (c) Baput
E ; Bonootaaua
& ¥ | (cM3/30 Mun) Tematur
= YposeHb KMI
Pasrasuposanue XK
(na, Her)
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TpononxeHue npunoxenus [

HazemHoe oGopynoBaHue MoabEMHHK: JlaGoparopus:
KaGenn Tun: Inuxa (M):
Liena Metkn TMocnenaneit: KoHTtponsHoii:
CxopocTs 3anucH
3anucek nposen
B npucyrcteun
KOHCTPYKIINA Tocneanss HKT
CKBAXHMHbBI KO/IOHHA
Huametp nonota (Mm)
I'ny6una Gypenus (M)
HckycctBeHHbIM

KoHcrpykuns

3a60# (M)

JRunameTp KONMOHHBI (MM)

TonuMHa KONOHHbI (MM)

BauimMax KONOHHBI (M)

Jara ueMeHTaxa

Tun, KonuvectBo (T)
W TJIOTHOCTDb LEMEHTa

HnrepBansi
nepdopaunu (M)
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TMpononxeHue npunoxenus [

CrxBaxannbie npuGopnt
C6opka I'K-TI + AK-IT + UK-IT
KaGenbHblit
HAKOHEYHUK - 0,00 m
TOYKa
Monynb TK-TI 3anucu K
76 M
- 2,48 M
0,09 M
Monynb AK-TI
TOuKa
3anucH At
7,23 m
- 6,58 M
Monyns UK-T1
TOYKa
sanucu UK
12.53 M L 17,88 M

254



PI 153-39.0-072-01

OkoHyaHMe npHioxeHus [

KoHCTpyKiHs CKBROXHHBI

Hanpasnenue: d=505 MM, H=20 M

Konaykrop: d=346 MM, H=355 M

TexHuyeckas KonoHHa: d=245 MM, H=1573 M

L Oxcnnyaraumonsas kononsa: d=127 mM, H=3210 m
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Mpunoxenune E
(cmpaBoYyHOe)

Ycaosubie 0003HAYCHHSA BeJIHYHH,
Henom3opannbie B PII «Texsnueckas HHCTPYKUMS...»

A AMIUIMTYA BOJIHBI (B aKyCTHYECKOM KapoTaxe),
reoMeTpuyecKuit koaddpuumneHt croxa (I1K),
TOKOBBI# 3/1eKTpoA 30HAa (B npubopax AK)

A, DNeKTPOXMMHUYECKas aKTHBHOCTb NOPOL
Asa Nuddy3moHHO-ancopOLIMOHHDIH MOTEHUHAN
A, A, AMININTYAbl YIPYTUX BOJIH, PaCMpOCTPaHAIOLMUXCS

B KOJIOHHE, FOPHBIX NOPOAAX COOTBETCTBEHHO

H H3nyyatens ynpyrux BojiH

n TpHEMHHMK ynpyrux BOJMH

A, LIeHTpanbHbIA MEKTPOR

A, DKpaHHBIH 3/IeKTPOX

B Tokosblit (06paTHBIit) 3nekTpoa B npubopax 3K
b

TMoporosas 4yBCTBUTENBHOCTL MEXAHUYECKOTO
pacxonomepa

C, Koa¢dpduumneHT BecoBO# IMMHHCTOCTH

n » Cnye MMHEPATH3ALUMA TUIACTOBBIX BOA, MPOMBIBOYHON
XHIKOCTH

D JIlnameTp 30HBI NPOHUKHOBEHMS
d, d, JnameTp CKBaXKHHBI
d, PasHocTb ABOMHBIX M3MEPEHUH YIJIa B i TOUKe
Dy, Henpeccust Ana Kaxaoi H3MepUTENbHOM Kamepbl
npubopa
TMoxazauns npuGopos npu GapoMeTpun

F

f Yacrora BpailieHHsi TYPOUHKH (PacxXooOMETpHs),
NOKa3aHMA NPHOOPOB BIArOMETPHH

G

H

I'panMeHT TeMnepaTypbl (TeMNepaTypHbIii IpalHeHT)
B CKBaXHHE

I'nybuHa CKBaXXHHBI
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Mponomxenne npunoxenns E

AMnnuTysa HanpsoKEHHOCTH MarHHTHOTO MOJs
TomuuHa nacTa

MuHHManbHasA TOJILMHA MJIacTa, NPocos
A¢ddekTHBHAA TONMUKMHA KO/UIEKTOpa

Cuna ToKa

Cpeanss ckopocTb CyeTa

Ko3ddHumeHT BOAOHACHILEHHOCTH NTOpOa
KoadduumeHT kpuTHyeckoit BOROHACHILEHHOCTU
Ko3ppHLUHEHT OCTaTOUHOM BOAOHACBHILIEHHOCTH
KoaddnumeHT 06bEMHOI IMHHUCTOCTH
KoadduumeHt HedTeHaChILLIEHHOCTH
Ko3¢dduumneHr HedrerazoHachbILIEHHOCTH
KoadpduumeHT ocrarouHoi HedTeHACBILLIEHHOCTH
KoadduumeHT obLieit nopucTocTH Nopoa
Ko3¢pduumeHT AMHAMHUYECKO# NOPHCTOCTH
KoadppuumeHt acddeKkTHBHON NMOPHUCTOCTH
Ko3ad¢puuneHT aGconoTHo# NPOHHMLAEMOCTH
KoadduuueHt a¢pdpekTHBHOI NPOHHLLAEMOCTH
Jnnna 3oHAa

[lar uamepenuit Mexay TOYKaMH

SddexTrBHAA LNKMHA 30HAA

H3MmepuTesibHble 3MeKTpoabl B Ipubopax
3/IEKTPUYECKOrO KapoTaxa

KonuyectBo usmepeHuni

Koa¢pduumneHT yBenHyeHHS CONPOTHBIICHHSA
(mapameTp HacbllEeHHs)

OTtHocHuTENBbHOE JIEKTPUYECKOE COMPOTHBIICHHE
Hasnenune

TinacroBoe naBnexue

JaBneHue nputoka ¢aiouaa B i-yio Kamepy
npubopa I'’IK
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Mpononxenue npunoxenus E

P, HHoekc HOTO3NEKTPHUYECKOTO NOT/IOILEHUS
Py I'napoctaTuyeckoe aapieHne
o CxopocTb NpUTOKa donaa
q Heour npu TIK B nepBoM LMKIAE U3MEPEHUIt
q; He6ur npu I'IK B i-unkiae uamepeHui
T Temneparypa (TepM.), BekTOp (MOAY/b BEKTOPA)
HanpsKEHHOCTH reOMarHUTHOrO NMons
(MarHUTHbIA KapoTax)
T, Bpems npoaosibHOI penakcauuy NpOTOHOB
3 Bpems 3anonHeHns i-i Kamepsbl (B npubopax 1K)
T, IMopor 4yBCTBUTEABHOCTH TEPMOMETPA
U 3HayeHHe NOTEHUMaNa (HanpsKeHWs)
B TOYKE U3MEPEHHUS
U, IMoTeHUMan caMonpOM3BOJILHOM NONSAPU3ALUH
U, OKBHBAIEHTHas MaccoBas A0Jisi ypaHa
v CKOpOCTb pacnpocTpaHeHHs aKyCTHYECKHX BONH

(8B pasgesie AK), ckopocTb KapoTaxa, CKOPOCTb
MOTOKa (/lonaa B CKBAXHHE (PacXOROMETpHsA)
\7 O6beM i-oit kameput npubopa K
/4 O6beMHas BTaXHOCTb
X, Y,Z Cocrasnsiouiue BeKTopa reOMarHuTHOro nons
(MarHMTHBIA KapoTax), KOOPAMHATBI TOYKH OCH
cTBOMA CKBaXUHb! (MHKN.)

X,, Y,, Z, KoopanHatbl onpenenseMoit Touku n (MHkn.)

a AddexTHBHOE 3aTyxaHue ynpyroit BonHbl (AK).
IUpeKUHOHHbIN yron (UHKN.)

o, D¢ deKTHBHOE 3aTyXaHHe YAPYroi BOMHBI,
PacnpoCTPaHsIoLIENCA N0 KOJIOHHE

o, OTHocHTeNbHAA aMIVIMTYAa NOTEHUHaNa
CaMOMPOU3BONbHOM TONSIPU3ALUU

, 3aTyxaHWe NnpoAOAbHON BOJIHbI,

pacnpocTpaHsaoweica B nopoae
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IMponomxenue npunoxenus E

TonHpiil Yron HCKPUBIEHHS OCH CTBOJIA CKBaXUHbI
MarHuTHas BOCMIPHUMYMBOCTb CPEbl

OTHOcHTeNbHAA cHCTeMaTH4ecKas norpeHocts (PK),
CpeHss KBafpaTH4ecKas MOTPELIHOCTb H3MEPEHHUH
yrioB (MHKJIHHOMETpHSA)

Pa3HocTb a3 HanpsKEHHOCTH MarHUTHOTO NOJA
OTtHOCHTeNbHBIE MTOKA3aHUA FraMMa-KapoTaxa
Henpeccusa B HccaeayeMoit TOUKeE

TTonpaska 3a BAWAHKE NPOMEXYTOYHOI Cpefibl
MexXay rnpuoopom U nopoaom

BepTHKaabHbIA rpalueHT JaBieHHUs

npu 6apoMeTpumn

Pa3HocTb TeMniepaTyp (OTKAOHEHHE TEMIIEPATYPbI)
[TpupaleHns nosHOro BEKTOpa MarHMTHOrO Mo

UnTepBanbHOE BpeMs PacnpoCTpaHEHUs
aKyCTHYECKOI BOJHbI

HHTepBanbHOE BpeMst nepsbX BCTYIUIEHHH BOJH,
pacnpoCTPaHSAIOWHXCA B KOJIOHHE, B TOPHbIX
nopoaax (AKI)

Pa3HOCTb MOTEHUHNANOB MOA

JnanekTpuyeckass NPOHHLIAEMOCTh
KoaddpuumeHT oTHOCHTENbHOR FIMHUCTOCTH
Baskoctb daonaa

3eHUTHDI Yo HAKJIOHA OCH CKBaXHHbB
YaenbHoe anekTpuyeckoe conpotusierue (YOC)
BepxHee 3HaYeHHE Anana3oHa uaMepeHus YOC

B BbIOpaHHOM AWana3oHe

YaenbHoe 31eKTPUYECKOE CONPOTHRIIEHHE

30HbI MPOHUKHOBEHUS

Kaxyuueecs yaenbHoe 3JIEKTPHUECKOE CONPOTUBAEHHE
HuxHee 3HayeHHe auana3oHa usMeperus Y3C

B BbIOpaHHOM AMana3oHe
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OxoHuaHHe nmpuaoxeHus: E

260

Pn
Pne

Pns

Pe

x , Y%

YaenbHoe 31EKTPUYECKOE CONPOTHBAECHHE NOpoa
YaenbHoe MEKTPUUECKOE CONPOTUBACHME
T1aCTOBOM BOABI

YaenbHoe anekTpuyeckoe cornpotuneHue (YIC)
MPOMBITOH 30HBI

YaenbHoe 3EKTPHYECKOE CONPOTHBICHHE
MPOMbBIBOYHOMH XHAKOCTH

MakpoceueHHe 3aXBaTa TEMIOBLIX HEATPOHOB

O6beMHas IIOTHOCTbL Nopoa uan $aiouna,
cpeHeKBaapaTHYecKas NMOTPeIHOCTb H3MEPEHHUS

CnyyaiiHas MOrpelHOCTb H3MepeHHUi
H3mepeHHOe 3HaueHHe KaxXyleficsi NPOBOAUMOCTH

Kaxyuwiasicsa yaenbHas a/1eKTpHyeckas npoBOAHMOCTb

Kaxyluasicsi yaenbHas 3NeKTpudeckas
APOBOAUMOCTb — aKTHBHasA U peaKTHBHas
KOMMNOHEHTbI COOTBETCTBEHHO

VaenbHas 3neKTpHYeCcKas MPOBOAMMOCTD Cpelbl
JInHamMu4ecKas TerUIoBasi MHEpUMS

KpyroBas yacrora Toka
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TIpunoxenue X
(pexoMeHayemoe)

Ta6anua pe3yibTaToB onepaTHBHOM nuTepnperauny aannbx THC
(NpWIOXeHHE K ONepaTHBHOMY 3aK/TIOYEHHIO)

Henpononv3osartenb YrBepxaalo
[Mpoussoanurens paGor PyxoBoaurenb
HHTtepnperaunoHHas cayx6a UHTEPINPETALMOHHOM CyX6bl
®.1.0.
« » 200 _ r.
PesymTamst
onepaTHBHoil Tepnperamun sannbix FTHC
MO CKBaXHHe TIoLanH
(NPOMEXYTOYHBIH WIH 3aKMIOYUTENbHbIA KAapoTax)
HoMuHanbHbI# auamerp, MM HHTepBan uccnenosaHui M
VY3C npoMbiBOYHO XHAKOCTH Om-M nipu 20 °C WntepBan 06paGoTku M
Ne | Hutep- | Sddek- | Paku- | YIC | Mopucrocts, |O6bemuan| Jutonoru- |Otkpwiran| Hedre- | [puanak
a/n{ Ban TUBHAA | 4YecKuit |maacra, % [MHKC- | YecKad MpU- | MOpUC- | rasoHa- | oTAaBae-
tayGun,| TonwuHa, auamerp | OM'M |no HK-| mo AK| TOCTb, | HamneXHOCTb| ToCTh, | ChlweH- | Moro
M M |[cTBona, M ITKn % nopon % HocTs, % | dmionna
1 2 3 4 5 6 7 8 9 10 11 12

JHarta HurepnpeTtatop
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MpunoxxeHne N
(obs3aTeNIbHOE)

PesynbTaTbl ONepaTMBHON UHTepnpeTaunn gaHHbix FNC
(MpunoXxkeHe K onepaTUBHOMY 3aK/IKOYEHUIO)

CKBaXuHa MecTopoxaeHune

(NpefBapuTeNbHOE WM OKOHYATENBEHOE)
Jata MpoussoguTens paboT
Hegpononb3oBatesb
WHTepnpeTaymoHHas cnyx6a
CBefileHna No CKBaXKMHe:

(UHOEKC nnacTa, WHTEpBas WCCNEAOBaHWS,

HOMUWHa/bHBbIV ONaMETP CKBaXXWMHBbI,

COMPOTYVB/IEHNE MPOMbBIBOYHOW XWAKOCTU W T. f,)

rK,ac,nc HHK.ITKN VK, BK, BMK OS,E;Z:SH MopuctocTb HEWY  HachlweHHocTs  KHr, Kn.adh
rK MKP/Y Yiem w3 PkMKa_OM_m | | Kn Kn % Hedhrb noge.
0.00 1500 000 4500 00 10100 200000 |x» mecyamwc 000 3000 Hedsmb Henog.
Ic O w3 PK/BK-3 OMM A Kn(AK) %

NeBPONNT Boga noge.

15000 3000 1% 305 100 100000 000 30,00 0 2000
nc VB PKIEMK Omm || Aprunaut Boga cBob.
mlm mm 10 100000 Kap6oHatb! Boga rmH

W L Aprunnut yrn. Tseppas yactb
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Ipnaoxenne K
(pekomeHayemoe)

P 153-39.0-072-01

CBonnblii IAHIET Fe0NOro-reodPH3UIECKHX MATEPHANOB K Pe3YJLTATOB ONpene/ieHns NOACYETHBIX NAPAMETPOB MO NPOLYKTHBHOH HSacTH pa3pesa

KEPH : fTuc 1
e . | Tonupma, . Caybuma,m| AC BMK BK 14 HIK AK KN rax Kn Knr Kavectso yementaxa w |
. é’ g e i:g‘% o"l_‘ IR e — Pe3ynvTaTel HCNLITAHHA *
: x
\g 3 P §n § gy gi ! [ Clonciover cuememe |
‘|82 (5! HES P ' UEM. KAMHA C KOMOHNON |
o 1% § 3 |gie : ¢l ! 3 I 806X 2306 XXc 2306 XXr 2406 XXr 2506.XX 2606.XX ¢ 28-2906.00(r - nofC i
HERE B E 1 818 &5 T . |3 i YACTHYNOE Cuennenne
812 £ ‘8}2 3 352 R ; | o nouepwy UeM. KaMHA C KOMOHHOW ;
5 'xgg:é 8.2 ol i Otk :"l =!§ : | 2 3 oy, Pan Knp.3¢ !
: : 8 !é | £8 e 1 $10p,0mm e YON. €2 X0powee Cuensenme
< °! :é « 3 3i §,§ [ 0 2A8 R826 240 m UEM. KaMHA C KONOHWOM |
g §i s§i2 123 121818, £ lzizlis — L L r/od i
21 2828 ¥ Sis{B| & (2] ¢ 1 8 joo1t 1 |S 15% 10 100% M XOpowee cyennense
§ Bl gi angg g | g § élggg 15 20 cm 200 2504, — — { — UEM. KIMHA C KONOW, |
5§ | 5228 88/8]8|s §;§ d (215088 ke /W MNa KM W NOPOROH !
i i v [ H
6* i E <l . Prc = 238 ;
; ! T l e mn. .
| = 4 f
| | B S g |
9 ! g0 150 I e > op Karp 2 :
! , w2y ) ‘o = - & '
;9 3 2,0 %T% ssbr i e f, A —3 p * e - '
: 4N70.047 - by B = = 1N 06 m s = |
bx| ! 0 4 T X ! NS ) < '] i
S s 7.4 Bty 50 = > = TS * ? 3 :
| 1,3302283 = AT o ——s =y g ?
& tzsel 1139906165 = S o[ i — ™8 ks =, ’ | ~ 5%
)i 35101%4 - 12’ A . L LT Y " g £ I
I’% i - ¥ @ (= a X i P ' =3 - N
513:8182 4300, - i (S :u.oli? yann B s 3 O Ria ,
13 ? 3 T , ‘2 ) ¥ 4-§ .
2s[9gi o I TY] h c 98 X
i 63]! L!"‘ - 2 . 1970 }’ 3 . ;‘-53.’,73 ‘
5 ih =|/88es, - i #'ﬂi— 'L—:f .-; . ggvjﬂ’; .
' [ b X | 1] H
! ! ! 13 M2 &2 o2 S 3 ‘365
! i 57 nam s BREN L re——— - :
| P Mpwurox:
i ; s - M3 CTBONA CKBKHHLI .
] , == 5 o . #n3 nnacta :
; ! ' E—-&‘_'s”ﬂ i » » HET NPUTOXA 1
AnbTuTyna CKBRKMHLI - 39027 m 3260t crkeamuHb -2031 ™ paccon FHK (-1563,3) m
Yanunenve. sxposner-ta - 0,4dm ADwamerp gonora - 190 mm 1,22¢ /cw® BHK (-1571.3) m
snogowser-ta - 0,4m Texnmu xonoma: raybmia - 1544 m 8c !
Gypenve cxaxmHr Havano - 04.XXr, anametrp - 200 mm ya.an conp. - 0,050mm
xoweu - 06 XXr. 3xcnn. kononra.  Faybuma - 1995 M Mornowenne: rnybuna .
BckpbitHe: KPOBM F-Ta - 16.06.XX r, Avamerp - 146 mm MHTEHCHBHOCT - Kn% | ¥or.% ToARnceAa Craamuna Ne XX
noaowses! r-1a - 20.06.XX [ uemenT ~ A0 YCTon obvem - P T k,‘mlrnc Cocras. —Tr e
Aara ~6.07.XX r. MEPONPHATHE NO feonoro-reopnin- L— 2 1
NPENOTEPAEHMO - Cpeancsdsewennoce no hyp [14.1§14.2] - E“ :;‘;':”:?‘a%' 200
Coeanessewenwoe no hagy ¢ | 14.2|15.9] - | 89 I e Guncxoro r-1a, Hanmenosanve
14,1 81 peaweboryobnnc- | opranmaauum
Coeanesssewenwoe no hagp w |13.9|14.1] - A reon. XOFO Mo Rara
Cpeauesasewennce 8o hap o |14,3]13.9 ! " reod
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TMpunoxenne J
(obs3arensbHOE)

AKT
0 BbINOTHEHHH PAGOT ANNAPATYPOl HCMLITAHHUA ILIACTOB
npubopamu Ha KXabene

Hauano pa6ot OxkoHuaHHe paboT
CkBaxXHHa MMnowanp
Henponosns3oarens

MpousBoauTeb paGoT (reodpuznyecKoe npeanpHATHe)

Lens pabot

JI.1 Nambie o CKBaXKHHe

3aboii ___ M Kpueusna B untepBasie paot_ rpan
TeMnepartypa °C

JI.2 Tun v napaMeTpsl RPOMBIBOMHO# KHIAKOCTH
Tun npoMbIBOYHO#H XHUIKOCTH

Hobasku
YpoBeHb OT YCTbst M MnotHocth r/cm3
Bsaskoctb c
Bonootaaua cm3/30MuH
yaC OM'M
JI.3 Iannsle no anmapartype

IMpuGop (Thn, Ne )
Hatyuk naBneHus (tun, Ne)
CraHaapT-CHrHan MIla

J1.4 O6bém n3MepHTebLHBIX Kamep, cm3

Manoit , MpeaBapUTeNbHOM R
1-it npoMexyTouHO , 2-# MPOMEXYTOUHOM s
3-it npoMexyTouHO# npo6oc6opHHKa,
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Tposomxenne npunoxenus Ji

IpuBsA3Ka K ry6HHaM METOAOM
XapakTrep 0TKa30B, HapylWeHU#

JI.5 O6bém BrinoymenHbix paGoT H NpeABAPHTENIbHBIE PE3YNLTATDHI
(Tabnuua JI.1)

Ta6auua J1.1

Ne Ne | Iny6una|Pexum| K-so | Bpema | O6ném | Homep| Xap-ka
cnycka [Toukn| or60pa, | paboTsi | uuknos [npuroka,|datouna, | npobs | npodui
M c n

Pexum pabotbi: OTIK — pa3osbiit oT60p npo6bi pmonaa; OINKM —
MHOTOpa3oBbiii 0T6op Npo6 dtonaa B oaHoit Touke; IIK — oanopa-
3oBoe u3mepeHue B pexume IIK; I'IKM — MHOrokparHbie H3mepe-
Husa B pexume IIK.

Konnuecto uuxnos: npu OIK v IAK — 1, npu ONNKM u TAKM —
dakTHueckoe.

BpeMms npuToKa: NpU OTCYTCTBMM repMeTH3aunu — 0, B OCTaIbHbIX
cay4yax — ¢akTHyeckoe.

O61éM Ppmonna: Ha Touke Ge3 npuToka — 0 , B OCTaIbHbIX CAyYasiX —
paBHblii dakTHHecKOMy 00BEMY, NOCTYNMBLIEMY B NPOGONPUEMHHUK
WK NpOGOCGOPHHUK Ha TOUKe.

XapakTrepucTka npoGbl: COCTaB, LBET, 3anax, ropioyecrtb u T.A.,
OLIEHEHHbI€ BU3YaJIbHO.

JI.6 PesyabTaTsl aHann3a npo0 xmaxocTs (tabaunua J1.2)

Ipo6bl oToGpaHbl (aara)
[po6bi aHanM3upoOBaHb! (HaTa)

Tabauua J1.2
Ne | Fny6una Xuakoctb ®unerpar
npoGel mﬁ:pa, O6béM, N CsoiicTsa TMnotHocts,| YIC,

3
Beero| Hedmu| Mnotocts, | Baskocrs,|  7/eM Omm

r/em? c
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OkoHyaHue npuioxenus JI

JI.7 PesyabTaTst anaim3a npo6 ra3oBo3aymiHoi cMecH (Taénuua JI.3)

Mpo6n1 oTo6paHb (aara)

IMpoGbl aHaNU3NPOBaHHI (NaTa)

Tabauua J1.3

Ne | Tny6unal O6vém | Cymma H,,
npo6bi | or6opa, | razosos. | yraeso-

M CMecH, | aoponos, | %
an abe. %

Yrnesoaopoanl, oTH.%

CH, |C;H| C3Hg| C,H,yq

Bbiwe

TMponssoaurenn pador.

Heapononb3oBaresnb.
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MpunoxeHne M
(pekomeHayemoe)

MHTepnpeTaumna pesynbLTaTtoB ruipoanHaMnNyecKoro KapoTaxa 1 UCnblTaHUs MaacToB
(NOMNOXeHWe K 3aK/THOYEHNIO)
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TMpunoxexnne H
(obGsa3aTenbHOE)

AKT
0 BHINOAHEHHH paGoT no GoKoBoMYy 0TOOPY 0Gpa3LOB NOPOA

Maptua Ne Teodusnyeckoe npeanpusitie

CkBaxuHa
IMnowanp (MecTopoxaeHue)
YBP OGbenuHeHne
PaGoTbl MPOBOAHAUCDH « » 200 roga
C Uenblo
npuGopamu THNA , N3TOTOBJIEHHbIMH

W OCHALEHHBIMK

KOPOHKaMH

H.1 Jaunsie o cxpaxume

3aboii M JnamMeTp CKBaXHMHbI MM
CKBaXuHa 3anojiHeHa

YposeHsb a0 M
[MnoTHoCcTb r/ cm3
BsskocTb c

Bonoornaua cm3 /30 muH

B mpouecce 6ypeHUs: B NPOMbIBOYHYIO XHIAKOCTb A0GABNSIIUCH (MU
MOCTynanu M3 BCKPLIThIX nopoa) Hedtb, TTAB, riacroBas Boga u
T.N. (OTMETUTD)

MaxkcumanbHasi KpHBU3HA CKBOXHHBI rpan
Temneparypa 3a60s °C
IMpuBsa3Ka K r1y6MHAM BbIMOMHEHA MYTEM 3anuCH KPUBLIX, NPOMe-
pom KaGens 1 ap. (HyXHoe MOAYEPKHYTb)

AHau3 BbiMOJIHEHHBIX PaGoT (0TKa3, 3aTAXKH, JIOJIOMKH NPHGOPOB).
Cocrosinue npuGopos nocse paGor
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OxoHyaHne npunoxeHuns H

Hayano pa6ort:

KoHneu paGortbi:

|

y MHH “« ”
MHH “« ”»

H.2 O6vém H pe3y bTaTsl BHINOIHEHHBIX PadoT

200 T.

200 __r

Ne Ne |Tay6una | Hnnuva | Bpema |Xapakrepucruxa |pume-
cnycka| o6- |or6Gopa, [oOpasua,| orGopa obpa3ua yaxue
pa3ua M MM o6pasua,
MHH.
1 2 3 4 5 6 7
HayanbHHUK naptun

[MpeacraBuTeib HEAPONOABL3OBATENS
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YAK 550.832 (083.96) T OKCTY 4315

KrmoueBble coBa: HedrsiHbie M ra30Bble CKBaXHHbI, reodu3nyec-
KHe MccneaoBaHus, TpeGOBaHUA K M3MEPHUTENbHbLIM 30HAAM, KOMA-
JIEKC MCCNENOBAHHI, TEXHONOTHA, KAIMOPOBKa, KOHTPOJIb Ka4yeCcTBa,
dopMaT perucTpaunn, KaportaxHas naGoparopus, MOAbEMHMUK, Ka-
6enib, JiyGpuUKaTop.

271



PyxoBoasiumii 10KyMeHT

Texnuyeckas HHCTPYKUHA
NO NpPoBeAEHHIO reoPH3INYECKHX HCCAENOBARMIT
u paGot npuGopamn Ha kabese
B He(PTAHBIX U ra30BbIX CKBAXKHHAX

OTBETCTBEHHBIA PeaaKTOp B. ®. Koznp

Penaktop P. A. Kunzukeesa
KoppexTop H. B. Llapesa
KomnbioTepHas BepcTka B. I. 3auyesa

P. C. Karununa

Noarotosxa opurnHan-makera - 000 “Usnarenscrso FEPC”
Knuura napana 8 agTopcKon peaakumn.
000 “U3parenscreo “rEPC”
Nuuenauna U3 Ne 74-6 or 20.01.2000
r Teepw, yn. Hosotopxckan, 126. Ten.. (0822) 42-59-32

Noanucaxo 8 nevats 31.01.2002.
®opmar 60 x 84 '/, Bymara odcernasn. Mapuutypa TimeET.

Neuate odcetHan. Ycn nedw n - 15,8. Y4 wag. n. - 14,6
Don. Tupax 1000 ak3. 3aka3 1304. ,7/ 0/0 O0r

MuKucTepcreo aHepreTnkn PO
103074, Mockea, Kutawropoackuia np. 7

OTnevataHo ¢ roToBbIX AMANO3NTNBOB U3N-Ba B wnorpadum
AOOT “Teepckoit noanrpaduieckuin xoméunat”
170024, r. Teepo, npocnext flennna, 5

x


http://files.stroyinf.ru/Data2/1/4293832/4293832678.htm

