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PykoBoasawmun pokymeHT PL1 153-39.0-072-01 "TexHn4Yeckass MHCTPYKLUA MO NpoBeAeHUI0
reopm3anyeckmMx uccrnegoBaHnm u pabot npubopamm Ha Kabene B HePTAHbIX U ra3oBbIX
ckBaxuHax" (BBegeH B gencreue npukazom MuHuctepcTBa aHepretukn P® ot 7 masa 2001 r. N
134)

Jlara BBegenns 1 uroms 2001 r.

BBenen B3amen "TexHU4ECKON MHCTPYKLIIUU

M0 IPOBECHHUIO T€OPU3MUECKUX HCCIICAOBAHUN
B CKBa)KMHaxX", yTBepkKIeHHO! B 1984 r.

1 O6aacTh npuMeHeHust

PykoBomsmmii JOKYMEHT yCTaHABIMBAET AJISi OPTaHU3AlUil TOIUIMBHO-IHEPTeTHYECKOTO KOMILIEKCa
eanHble TpeOOBaHMS MPOBEINCHHUS Ie0(hN3NIECKNX UCCIEIOBaHUN B paboT B HE(TIHBIX U Ta30BBIX CKBAKHHAX
npubopamMu Ha Kabelle W Ha3eMHBIM O0OpYIOBaHHMEM, OOECIEUHBAIONIUM IH(PPOBYIO PETHCTPAITUIO TaHHBIX
M3MEPEHHI U COITyTCTBYIOMIEH HHPOPMAIIHH.

PesynpraTer Teodumsnyecknx wuccienoBanwii M padbor B ckBaxkmHax (I'MPC) sBmsrorcs omHuM u3
OCHOBHBIX BHJIOB T'€0JIOTHUECKON IOKYMEHTAlUU CKBAXXHUH, OypsIIMXCs U1 MOMCKOB, Pa3BEAKH M IOOBIYH
HepTH M Taza. VX NPUMEHSAIOT [UId peIIeHHs T€OJIOTHYECKHX, TEeXHHMYECKHMX W TEXHOJOTHMYECKHX 3ajad,
BO3HHMKAIOIINX Ha BCEX 3TaNax >KU3HU CKBaKHHBI:

- obecrieyeHus 3a1laHHBIX TApaMeTPOB OypeHUS;

- KOppensauuu TpOOYPEHHBIX pPa3pe30B, OLEHKH JUTOJIOIMYECKOTO COCTaBa W CTpaTHrpaduuecKont
MIPUHAIIEKHOCTH TTOPOJI;

- BBIJICJICHHS KOJUIEKTOPOB M KOJMYECTBEHHBIX ONpEACIeHU MX QUIbTPallMOHHO-EMKOCTHBIX CBOMCTB
1 HeTera30HACHIIIEHHOCTH;

- OIIpeJeNIeHUs] TEXHIUECKOTO COCTOSHUS 00CaIHBIX KOJIOHH U IIEMEHTHOTO KaMHS;

- KOHTPOJSI IpPOLECCOB AOObUM He(dTH U ra3a, OLEHKH TEKylled He(Tera3oHachlllleHHOCTH U
00BOJHEHHOCTH KOJIJIEKTOPOB;

- UH(GOPMALMOHHOTO O0ECIIeYeHHUs] TEXHOJOTHH BTOPHMYHOI'O BCKPBHITHS HPOTYKTUBHBIX IJIACTOB, UX
UCTBITAHUI 1 MHTEHCU(UKALMH AEOUTOB.

Marepuanst [MPC cocraBisioT MHQOpPMALMOHHYIO OCHOBY MJsl IOJCYETa W IEepecdera 3amacoB
He(TSHBIX M Ta30BbIX 3aleXel U ONpeAeeHus] CTeNeHrn UX BhIpaboTku. OHM 00ecreurBaloT re0J0rHIecKuH,
TEXHUYECKUH M HKOJOTMYECKHH KOHTPOJIb (MOHHUTOPWHI) 3a JKCIUTyaTallUed MECTOPOKACHUH M OTIENbHBIX
3aeXel U BBIIOJHEHHE TPUPOIOOXPAHHBIX 3a]1a4.

[onHoty, kadectBo M cpoku BeimonHeHusi [MPC permamentupyror "llpaBuna reodusnuecknx
UCCIIeIOBaHUI M Pa0dOT B HE(QTIHBIX W Ta30BbIX CKBaXMHAX'", YTBEpKIEHHbIE MUHHCTEPCTBOM TOILUIMBA H
sHepretuku P® n MunmnctepcTBOM npupoaHbIX pecypcoB PD 28 nexadbpst 1999 r, koTopsle peaycMaTpruBaoT
TaK)Ke OCHOBHBIE 005S3aHHOCTH M (YHKIMH HeAporonb3oBareneid u mpouspoauteneir [ MPC nmo obecneuenuto
MIPOBEACHMSI padoOT.

I'eodusnueckue nccnenosanus B ckBaxkuHax (['MC) seustores gacteio [ UPC, cocTaBmsas TeM He MeHee
X ocHOBHOW 00beM. PJ[ "TexHudeckass HHCTpYKIHA" COJEPKUT TPEOOBaHUS K TEXHHUECKOMY 0OECIIEUeHUI0 H
TEXHOJIOTHUSAM IPOBEICHUS HCCIEIOBAaHUNA KOMILIEKCaMH U OoTAeldbHbIMU MeTtonamu ['MIC, KOHTpoIto KaduecTBa
MEPBUYHBIX JNAaHHBIX H3MEpeHHH, K (opmaram U QopMam perucTpauuy, TPAHCIOPTHPOBKH W XPaHEHHS
noiydeHHOW wuH(popMmauuu. Brimonanenue TpeOoBaHWUN OOKyMEHTa O00s3aTelIbHO NPH pealu3alud  Ha
tepputopun Poccuiickoit deneparuy MMIeH3UN Ha MPaBo MOJIb30BAHUA HEAPAMU C LIETBI0 UX T€0JIOTHYECKOTO
W3yYEHHS, PA3BEIKU U JOOBIYH YIIIEBOIOPOJHOTO CHIPBS, COOPYKEHUS M SKCIUTyaTalluy MOA3EMHBIX XPaHUIIUII
rasa HE3aBUCHUMO OT OpraHU3aIllMOHHO-TIPaBOBOH (opMbl, (GOpPM COOCTBEHHOCTH U BEIOMCTBCHHOM
MIPUHAJICKHOCTH HEAPOTIOIb30BATEIEH.

2 HopMaTuUBHbIE CCHLIKHU

B Hacrosimem PJI ucrions30BaHBl CCBUIKM Ha CIIEAYIOIIME HOPMAaTHBHO-IIPABOBBIE M TEXHUYECKHE
JOKYMEHTBI M CTaHIapThI:

2.1 MNocTtaHoeneHue TlpasutenbctBa Poccuiickoit @eneparu ot 31.07.95 1. N 775 00 yTBEep:KACHUH
"lMonoxeHns o TMIEH3UPOBAHNH OT/ACIBHBIX BHOB JICSATEILHOCTH, CBA3aHHBIX C T€OJIOTHYECKUM H3yUYCHUEM U
HCIIONb30BaHUEM Henp"
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2.2 CoBmectHblit NNprKkas MunTtomuepro PO u MIIP P® ot 28.12.99 r. N 445/323 06 yTBepKaeHUH
"lMpaBunn reopu3nueckux UCCICAOBAHUN 1 PAOOT B HEPTIHBIX M Fa30BbIX CKBAXKHHAX"

2.3 OCT 153-39.1-005-00 "Kabenm rpysoHecymiue Treodusnueckue OpoHupoBaHHbIe. OOrIHe
TEXHUYECKHUE YCI0BUs", yTBEp)KAeHHBIE MuH3Hepro PO B 2001 r.

2.4 PJ1 08-200-98 "IIpaBuina O6e3omacHOCTH B HE()TSHON U Ta30BOW MPOMBIIIUIEHHOCTH", yTBEPIKIEHHBIN
I'ocroprexnamzopom B 1998 r., u nonoxaenuns k vemy UIIb 08-375(200-00)

2.5 P/l "TexHuueckoe ONMUCAHWE W HMHCTPYKLMA MO SKCIUTyaTallid TIPY30HECYLINX Teo(U3NIeCKUX
OpoHupOBaHHBIX Kabeneil", yrepskaeHHbId MunTonmaHepro PO u MIIP PO B 1998 r.

2.6 CIT 2.6.1.758-99 "Hopmsl paguanmonHoii 6e3omacioctu HPB-99", yrBepxkneHHbie MUH3IpaBOM
P® B 1999 .

2.7 CI 2.6.1.799-99 "OcHoBHBIC CaHUTApHBIC TMpaBHIa 00CCIIEUSHHs PATUAIIMOHHON 0e30macHOCTH
OCIIOPB-99", yrBepxnennsie Munzapasom PO B 2000 r.

2.8 Metoauueckoe pyKOBOACTBO "TEXHOJOrHS HCCICAOBAaHUS HE(PTEra3oBbIX CKBAKMH Ha OCHOBE
BUKU3", yrBepxaennoe Muntomuepro B 1999 r.

2.9 "UHCTpYKIMS O coiepKaHWH, O(QOpPMIICHMM W TIOpSAIKE MpeAcTaBlicHHs B [ ocymapCTBEHHYIO
KOMHCCHIO TIO 3amacaM Ioje3HbIX HckormaeMbix mpu CoBere Mwunuctpo (I'K3 CCCP) matepmanoB 1o
Mo/icYeTy 3amacoB HeTH 1 Toprounx ra3os", yreepxkaennas [ K3 CCCP B 1984 r.

3 Onpenenenus

B mnacrosmem PJ| mpumeHeHBl chexymomue TEPMHHBI s OOO3HAYEHHUS OTICIbHBIX BHIOB
reo(U3MUYECKUX UCCIICIOBAHUH U paOOT B CKBOXKHUHAX:

- TUPC - reodusmueckre wuCCICIOBaHUS W PabOThl B CKBaKUHAX, BKJIIOYAMOIIME H3YYCHUEC
€CTECTBCHHBIX M HCKYCCTBEHHBIX (H3UUECKHX TMOJI BO BHYTPUCKBRXXWHHOM, OKOJIOCKBAXHHHOM H
MexckBaxuHHOM mpocTpanctBax (IMC u CI'P), Teonoro-rexHOIOrmyecKue HCCIeTOBaHUS B IPOIECCEe
oypenus (I'TH), a Takxe pabOTHI, CBSI3aHHBIE C BTOPUYHBIM BCKPBITHEM MPOTYKTHBHBIX ILTIACTOB Mepdopamnneit
(I1BP) 1 uatencudukanuet mputoxos (M1II);

- TNC - reodusnueckue wucciemoBaHusi U pabOThl BO BHYTPHCKBAXXMHHOM M OKOJIOCKBOKHHHOM
IIPOCTPAHCTBAX, BBINOJIHAEMbIE TprOopamu Ha kabene. K Hum oTHOCAT:

- KapoTax - McciIeqoBaHMsl pa3pe30B CKBAXXUH B OKOJIOCKBRXKMHHOM IPOCTPAHCTBE, OCHOBAHHBIE HA
HU3MEPEHMUsIX MapaMeTpoB (DU3NYECKUX TMOJIEH B CKBAKMHE M OKOJIOCKBaKMHHOM IPOCTPAHCTBE, C IIEJIbIO
H3yYEHHs CBOMCTB pa30ypEeHHBIX TOPHBIX MOPOJ, BBISABICHUS MPOLYKTUBHBIX U MEPCIICKTUBHBIX Ha HEPTH U a3
HWHTEPBAJIOB MOPOJ U OLIEHKU COJIEPKALINXCS B HUX 3aracoB YIIeBOAOPOIOB, MPHUBSI3KU K pa3pe3y Mo riyOuHe
IpYTUX HCCIEAOBAaHMN W OIEpaluii B CKBaXHMHAX, a TAaKKe MOJIY4YeHUS WHPOPMALUHU A WHTEPIpeTaliu
JIAHHBIX CKBOKUHHOW M Ha3eMHOU reo(u3ukuy;

- UTCC - wuccrnenoBanusi U KOHTPOJb TEXHUYECKOTO COCTOSHHS CKB2XUH W TEXHOJIOTHYECKOTO
o0opynoBaHusi, HEOOXOAMMBIE JUIsI WH(OPMAIMOHHOTO OOECIeYeHrsl YMpaBIEeHUS NpolieccaMu OypeHus
CKBXHHBI, CITyCKa W IIEMEHTHPOBAHHS OOCAJHBIX KOJIOHH, BTOPHUYHOTO BCKPBHITHS KOJUIEKTOPOB W BBI30BA
IIPUTOKOB IIJIACTOBBIX (NIFOWAOB, KAIUTAJIBHOTO U IOA3EMHOI0 PEMOHTA CKB)XKUH M JIMKBUAALUU aBapuil.
Pemenne 3tux 3amad BKJIIOYAET ONpelesIeHHE: TPACKTOPUM M KOHQUIYpalUM CTBOJA CKBA)KUHBI, ITIyOHHBI
mpuxBata OypoOBOIO MHCTPYMEHTa B OypsIIMXCA CKBa)KMHAX; BBICOTHI IOABEMa LIEMEHTa 3a 00CamHOU
KOJIOHHOM, MOJHOTHI 3alOJIHEHHs 3aTpyOHOro MPOCTPAHCTBA IIEMEHTOM M €ro CIEIUIEHUS C KOJOHHOH H
TOPHBIMHU [TOPOJaMH, OJIOKEHUH B pazpe3e My(PT 00caJHBIX KOJIOHH U HacocHO-KoMmpeccopHbx TpyO (HKT),

UX TOJUMH M JePeKTOB; B SKCIUTyaTallMOHHBIX CKBKMHAX - MECTOIOJIOXKEHUSI TEXHOJIOTHMYECKOTO
o0opynoBaHus, NapaUHOBBIX OTJIOXKEHUH, HMHTEPBAJIOB IOPHIBOB SKCIUTyaTallMOHHON KOJIOHHBI, TyOHH
npuxsara HKT;

- MU - npombicioBoO-reopU3nIeCKUE UCCICAOBAHUS, IPEIHA3HAYCHHBIC TS U3YYCHHS POYKTHBHBIX
IUIACTOB TPU WX HCIBITAHWM, OCBOCHWU W B Ipolecce IUTEIBHOW DJKCIUTyaTallid, MPH 3aKauyke B HUX
BBITECHSIONIETO areHTa C IIeJbI0 IMOJYYCHHUsS JAaHHBIX O MPOJYKTHBHOCTH, (DMUIIBTPAIMOHHBIX CBOWCTBAX H
THJIPOIMHAMUYECKUX CBSI3SIX IUIACTOB, BKIFOYAIOIINE U3MEPEHHS JIABJICHUSI, TEMIIePaTypbl, CKOPOCTH IOTOKA,
cocTaBa M CBOWCTB (pitonioB B cTBONIE CKBaXUHBI. CHHOHUMEI [II'U - T C-KOHTpOITE ¥ THAPOIUHAMAYECKUC
nccnenoBanus B ckBaxkuHax (I'JIUC);

- NpsAMbIe UccrneaoBaHUS NIAcTOB - onmpoOOBaHWE W HCIBITAHUE TUIACTOB M OTOOP 00pasioB
mopox u QUIIOHIOB, OOecIeYnBaroe OTOOp 00pasloB MOPOA W MPOO IMIIACTOBHIX (DIIOMIOB W3 CTEHOK
CKBA)XMHBI, UCCIEIOBAHUE UX CBOMCTB M COCTaBa, a TaKKe M3MEPEHHE IUIACTOBOTO AABJICHUS B IpoLecce
otOopa npod (QIIIOUA0B ¢ LETbI0 H3YYeHUs (PUIBTPAMOHHBIX CBOWCTB IIJIACTA.

K reodpusmueckim pabotam B CKBaKMHAX OTHOCAT pabOThI U MCCIEJOBaHUs, CBSI3aHHbBIC C MPUBI3KOM
HHTEPBAJIOB Nepopannu, CBEPISIIYy0 Neppopaluio, OCBOCHNE MIaCTOB CBaOMpOBaHHWEM, MHTEHCH(UKAIMIO

24.12.2024 Cucrema TAPAHT 2


https://internet.garant.ru/document/redirect/2157674/0
https://internet.garant.ru/document/redirect/2157674/1000
https://internet.garant.ru/document/redirect/408430033/0
https://internet.garant.ru/document/redirect/12119739/0
https://internet.garant.ru/document/redirect/4177141/0

Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

MPUTOKOB IUIACTOBBIX (IFOMJOB M YAaJCHUE THUAPATHBIX W acGalbTeHOBO-Mapa@UHOBBIX OTJIOXEHUH C
ITOMOIIBIO Te0(PU3NIECKOTO 000PYIOBAHHS.

4 Coxpauenust

ABIIJI AHOManIbHO BBEICOKOE IJIACTOBOE JaBJICHUE
AJlIC AKKYMYJISATOPHI TaBJICHUS CKBAKUHHBIC (TIOPOXOBBIC)
AK AKyCTHYECKHH KapoTax

AK-ckanupoBanne  AKyCTHYECKOE CKAaHMPOBAHHUE (aKyCTHIECKOE TCICBUICHIUE)

AKI AKycTHYECKas LEMEHTOMETPUS

AHIIJ AHOMaJIBHO HU3KOE IIACTOBOE JIABJICHUE

AIII AHajoro-nudpoBoi mpeodpazoBaTeinb

BK bokoBoli kapoTax

BK3 BoxoBoe kapoTaxxHoe 30HIUPOBaHNE

BMK BokoBoif MuKpokapoTax

BUOP BononnsepTHast NpOMBIBOYHAS )KUJIKOCTh

BJK BonHoBOM IUANIEKTPUYECKHUM KapOTax

BUK BpICOKOYACTOTHBIM HHIYKIIMOHHBINA KAPOTAK

BUKUN3 Bricok0o4acTOTHOE HHIYKIIMOHHOE KapOTAXKHOE U30TapaMeETPUIECKOe 30HIMPOBaHNE

BHK BononedtsHO# KOHTAaKT

BII Kapotax noTeH11aI0B BEI3BAHHON NOJIIPU3ALIUN

BCII BeprukanbHoe celicMudeckoe npouiiupoBaHue

BT BrICOKOUYBCTBUTENBHAS TEPMOMETPUS

r I'eoTepmuyeckuil rpalu€HT €CTECTBEHHOTO OIS

I'BK I"a30BOAsAHONM KOHTAKT

ITAT I'amma-ramMma-neekToMeTpus ¥ TONIHHOMETPHS

ITK I'ammMa-ramMmMa-kapoTax

I'TK-JIIT I'aMmMa-ramMma-kapoTaxx JUTOMIOTHOCTHOU

ITK-II l'amma-ramMma-kapoTax MIOTHOCTHOU

ranc I'mpponrHamMuyeckue ucciie10BaHUs B CKBaXKUHAX

I'’IK I'uaponvHaMudeckuii KapoTax

I3 I'panuenT-30Ha

TUPC I'eodusnyeckue uccneaoBanus U padoThl B CKBAKHHAX

TUC I'eodmsnyeckue nccne0BaHUs B CKBAXKHHAX

'K INamma-kapoTax (MHTerpaibHbI). KapoTaxk ecTecCTBEHHOro raMmma- U3ay4eHHs TOPHBIX
opox,

I'KII I'pagyrpoBaHHBI KOMIEHCATOP MOISPU3ALUN

I'HK l'azoHedTsiHON KOHTAKT

I'Th ["eonmoro-TexHOIOTHYECKHE UCCISIOBAHUS B IIpoIiecce OypEeHHs CKBAXKIH

I'TH ['eonoro-texuuueckuit Haps

JAK JMDIIeKTpUYECKUH KapOoTax

AC KasepHomeTpus, npoduiemeTpus
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24.12.2024

W3BecTKOBO-OMTYMHAsi MPOMBIBOYHAS KUIKOCTD

HcTouHNK MOHU3UPYIOLIETO U3ITydeHUs

WNHayKunoHHBIA KapoTax

NnaykunoHHOE KapoTakHOE 30HANPOBAHKE

Wnauxanus Mecta npuxsara

MMy nbCHBIM HEUTPOHHBIN FraMMa-KapOTax

MMy nbCHBIN HEUTPOHHBIA FaMMa-KapoTaXK CIIEKTPOMETPUUECKUN
WMy nieCHBIN HEUTPOHHBIH KapoTax

NHxnnHOMeTpUs

Yrnepoano-kucnopoausiii (C/O) kapotax

M1y nbCHBINM HEUTPOH-HEUTPOHHBIN KapOoTax

MMy nibCHBIN HEUTPOH-HEUTPOHHBIN KapOoTax Mo HaATEIUIOBBIM HEUTPOHAM
MMty nbCHBINM HEUTPOH-HENTPOHHBIN KapOTaX I10 TEIUIOBBIM HEUTpOHAM
NnTtencuduxanms mpuroxa

WcnbrTanus miactoB npubopamu Ha kadeie

HNmurtarop nopucToCTH IUI1acTa

HcnerTarens miacToB Ha TpyOax

Wunexc cBoboaHOTO utronia

HccenenoBaHus 1 KOHTPOJIb TEXHHYECKOTO COCTOSIHUSI CKBAKHH M TEXHOJIOTHIECKOTO
000pyIOBaHHS

KpuBas BoccTaHOBNIEHMS JaBIEHUS
Kpugas BoccTaHOBIEHUS TEMIIEPATYPHI

KpuBas BoccTaHOBIIGHUS JaBleHHS Ha 3200€ CKBa>KUHBI ITPH ObEME YPOBHS KUIKUX
¢mrona0B B CTBOJIE

MarHuTHbIA KapoTax
KapoTax MarHuTHOM BOCIPUUMYUBOCTH

Kapotax conpoTuBieHust. DNeKTpUIECKUN KapoTax ¢ He(hOKYCHPOBAHHBIMH 30HAaMH.
Meron KaKyI1erocsi COnpoTHBIICHUS

KpuBas crabunuzanuu gaBieHus

KpuBas crabunuzanuu TeMneparypsl

JlerkocmuraBabIe OypHITbHBIC TPYOBI (JIETKHE OypUILHBIE TPYOBI)
Jlokarust Myt KOJTOHH

MukpoxkapoTtax

Meroa nepeMeHHBIX AaBICHUM

MoITHOCTh 3KCIO3UIIMOHHOM JT03BI

Haxnonomerpus

HelitponHsblil raMMa-KapoTax

HelTpoHHBII raMMa-KapoTaXX CIIEKTPOMETPUUYECKUNA
Hefitponnslil kapoTax

HelTpoH-HEHTPOHHBIN KapOTaX CTALMOHAPHBIN
HelTpoH-HEUTPOHHBII KapOTax MO HAATEINIOBBIM HEUTPOHAM

HelTpoH-HEUTPOHHBIN KapOTax M0 TEIUIOBBIM HEUTPOHAM

Cuctema F'APAHT
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HKT HacocHo-koMmpeccopHbie TpyObI

Oor'L OtOrBKa TOJIOBHEI IIEMEHTA

OM OnpenenuTenb MeTaLIa

OIIK OmpoOoBanue IacToB mpudopamu Ha kabemne
ru [IpombicOBO-TeOQHU3NIECKHE UCCIIETOBAHUS
I1IBP [IpocTpenoyHo-B3phIBHBIE PAOOTHI

Inrna ITopoxoBbie reHepaTopbl JaBIECHUS

2K ITpombIBOYHAS KHIKOCTh

113 IIpomsiTas 30Ha. IloTeHnnan-3081

Iic Kapotax noTreHinanos caMonpou3BOJIbHOM NOISpU3aLUuU
TC [podunemerpust TpyOHast CKBaKUHHAS

[XT ITonzemMHoOe XpaHUIIUILE Ta3a

PIa Pagnoreoxumuueckuii 3¢ pext

PK PannoakTuBHBIN KapoTax

Pes. Pe3uctuBumerpus

CAT CKBaXMHHOE aKyCTUYECKOE TEIICBUICHNE

cr CkBaknHHas reou3nKa

CIrK CriekTpoMeTpHUYeCKHI raMMa-KapoTax

CTp CkBaxuHHas Teo(pU3nIecKas pa3BeaKa

CKO OT16op 00pa3noB MOPO CBEPIALIMMU KEPHOOTOOPHUKAMHU
CHC CraTndeckoe HalpspKEHUE CIIBUTA

CO CranmapTHBIi 00pa3zelr

CII CBo0oHas siiepHAast TIPEIECCHs TPOTOHOB

T Tepmomerpus

YBT VYTspKeneHHble OypuibHbIEe TPYOBI

YoC Y aenpHOE DIIEKTPUIECKOE COITPOTUBIICHUE
OKI da3zokoppeAIMOHHas JuarpaMmma

JIYI I'amma-ramMMa LHEMEHTOMETPHS

SJIC ONEKTPOABIKYIIAS CHUIIa

9K OneKTpruYecKuil KapoTax

OK-ckanupoBanme ONEKTPUIECKOEe CKAaHUPOBAHUE

SMAY OKBHUBaJICHTHasI MaccoBast 10Js ypaHa
OMK3 DNEeKTPOMarHUTHBIN KapOTaXK MO 3aTyXaHUIO
OI1 KapoTtaxx 21eKTpoIHBIX TOTEHIINAIOB

SAMK SInepHO-MarHUTHBIN KapoTax

Yactpb nepBasi. Texnonoruu reopu3nuecKux uccjie0BaHuii 1 padot

5 Knaccupukanus cKBakuH. 3agaqu, pemaeMbie reo(pu3nuecKUMUA MeTOAAMHU
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5.1 KareropuiiHOCTh M Ha3HA4YeHUE CKBAKHH, OypsAIuxcs HA HeTh U ra3

CKBaXWHBI, OypsIIuecs P TEOJIOTOPa3BeIOYHBIX paboTax M A pa3paOOTKH HEe(PTSIHBIX W Ta30BBIX
MECTOPOXACHHH (3aIeKell), B COOTBETCTBUH ¢ NpuKkaszom MIIP P® ot 07.02.2001 r. N 126, moapa3nemnsioT Ha
8 kareropwii: omopHbIe (B TOM YHCIE CBEpXTIyOOKHE), TapaMeTpU4ecKue, CTPYKTypHBIE, TOHUCKOBBIC,
OIIEHOYHBIE, pa3BeOYHbIE, IKCILTyaTallMOHHbIE, ClieuanbHbe. L{enh OypeHus STHX CKBaKWH ONPEAEISETCS X
Ha3HaYEeHHEM U OXHIaeMbIMU pe3yibratamu (Tabnuua 1). Kareropust CKBaKHHBI, TIEpeYE€Hb PEIIAEMBIX €10
TCOJIOTHYECKUX 33/1a4 W OXHUIaeMble Pe3yJbTaThl OIPEACISIOT KOMIUIEKC, AETAIBHOCTh W TEXHOJIOTHH
BoinosnHeHus [ IPC.

PJ1 "Texnuueckass nHCTpyKuus..." perinamentupyet Texnonoruu [MC u TpeboBaHus K UCTIOJIB3YyEMbIM
CKB2)XHHHBIM MPHOOpPaM M 00OPYIOBAHHIO IJISi CKBaXXHMH BCEX KATErOpUH, KPOME CHEIHANbHBIX, B KOTOPBIX
reo(pU3NUECKUE UCCIIEAOBAHNS U CIIEUUATBHBIE paOOTHl MPOSKTUPYIOT U MPOBOJST C yYETOM IIEJIEBBIX 3ajad,
pelaeMbIX KOHKPETHBIMU CKBaXKHHAMH.

5.2 33[{3'11/1, peuraemMbie reo¢n3nqec1mMn HCCJICA0OBAHUAMMU B He(l)TSIHbIX H ra30BbIX CKBA’KHHaX

3amaum, pemaeMble B He(TAHBIX WM Ta30BBIX CKBaXMHaX cpeactBamu ['MC, mompasmensior Ha
reoJIOTHYECKUe, CBS3aHHBIE C W3YYEHHEM COCTaBa M CBOWCTB TOPOJ B pa3pe3ax CKBaXKHUH, TEXHUYECKHUE H
TexHonorndeckue. IlocmenHue nBe Tpymmbl 3a7ad  BKIOYAIOT M3yYeHHE TEXHUYECKOTO COCTOSIHHSA
HEOOCaKCHHBIX M OOCaXCHHBIX CKBA)KHMH, OIPECIICHUE MECTOIOJIOKEHHUS MPOMBICIIOBOTO 000pYIOBaHMS,
HCIIONIBL3YEMOro Jiisi JTOOBIUM YTIIEBOJOPOJOB, M3YYCHHE COCTaBa (DIIOMIOB, TOCTYMAIONIMX B CKBAXKHHY.
CocraB 3ama4 3TUX TPYNI CYIIECTBEHHO MepekphiBacTcs. OOHU U Te XKE JaHHBIC (Hampumep, CBEICHHUS O
NPOCTPAHCTBEHHOM TMOJOXEHUH M TMpoduie CTBOJAa HEOOCA)KEHHOH CKBKMHBI MM O cocTaBe (Iroumos,
MOCTYMAMIIUX M3 HHTEepBaia nepdopamuy) NPUMEHSIOT i HEMEIJICHHOH KOPPEKTHUPOBKU TEXHOJIOTHUH
OypeHuss m A00BIYM 10O (UKCHPYIOT HMX IS HWCIOJNB30BAHUS B JaTbHEHIIEM (MPHU TEOIOTHIECKHUX
TIOCTPOEHUSX, aHATTN3E Pa3pabOTKH 3aJICKH H JIp.).
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Tadauua 1 - Knaceupukanus HedTAHBIX M Fa30BbIX CKBAKUH

24.12.2024

Cuctema FTAPAHT

CkBa)xnHa Lens Oypenus OxunaeMplil pe3yabTaT IIpoexTHBINA TOPU30HT PaboTs! 1 uccnenoBanus
1 2 3 4 5
OmnopHas N3yuenne reoJornyeckoro CTpoeHus Crpaturpaduieckast mpuBs3Ka o Texandeckn CrutomHoH 0TOOp M HCCIIEAOBaHUS
KPYITHBIX T€0CTPYKTYPHBIX 3JIEMEHTOB paspesa, onpeeseHIe ero BO3MOXHBIX TTyOUH KEpHAa 110 HEU3yYCHHOU YacTH
3eMHOH KOPBI, ONIpeiesIeHIe O0IINX XapaKTEPUCTUK IS OypeHust paspesa, I'TU, neransnsie I'IC B
3aKOHOMEPHOCTEH PacpOCTpaHeHHS MHTEPIIPETALMN JaHHBIX TOJIEBOM Hen3y4eHHOH yactu paspesa, UIIT,
KOMIIJIEKCOB OTJIOKEHHH, O1aronpusiTHBIX reo(U3NKH, BHISBICHUE TPU3HAKOB UCTIBITaHUS B KOJIOHHE
Ut HepTerazoHaKkoIUIeHHs, BBIOOp Hanbosee | HeTera30HOCHOCTH OO U HeTEra3oHOCHBIX TOPU30HTOB
MEPCIEKTUBHBIX HATIPABICHUH OLICHKA TEPCIICKTHB
reoJIoropa3BeIouHbIX padboT. bypenne B He(Tera3onocHOCTH paioHa,
y3J1ax MepeceueHnid OMOPHBIX CEHCMHUECKUX | BBISICHEHHE THPOTEOIOTHIECKUX
npodrteit YCJIOBUH palioHa, OJIyUYeHHe
CBEZIEHUH O APYTHX MOJIE3HBIX
HCKOTIAeMBbIX
[Mapamerpuuec- | M3yueHne cTpoeHHS U IEPCIIEKTHUB YTounenue crparurpadpuueckoro | OyHmament (mpu To sxe my1st uccnenoBanuii u
Kast HeTEra30HOCHOCTH BO3MOYKHBIX 30H CTpOCHUS U TEXHUYECKOU UCTIBITaHUH, 0TOOp KepHa B 00beMe
(obnacTeit, paiioHOB) HE(PTETA30HAKOIUICHHUS, | T€0JIOTO-TeO(PU3NUSCKUX BO3MOXKHOCTHU 20% OT TOJIIUHBI KOMIUIEKCA
BBISIBIICHHE HanOoJIee mepCreKTHBHBIX XapaKTePUCTUK TTOPOJI, BEISIBIICHHE | JOCTHKEHUS) M3y4YaeMbIX MOpO/I, a B
Y4acTKOB TIOUCKOBBIX pabot. Bypenue B HeTEera3oHOCHBIX TOPU3OHTOB, NEePCIEKTUBHBIX HA HEPTh U Ta3
npezenax JOKaIbHBIX CTPYKTYp HIIH Ha OIICHKA MEPCIEKTHB U MPOTHO3HBIX WHTEpBaJIax - CIIONIHOM
ceiicMopa3BeIOYHBIX IPOPUILIX pecypcoB, BBIIBIECHHUE 3al1acOB
KaTeTOpHH C2
CrpykTypHas BrisiBeHre ¥ MOArOTOBKA MEPCIEKTUBHBIX [loxnrorosnexHas riomanpb Mapkupyrommii To >xe 11 uccnenoBanuil u
IomaAei (CTPyKTyp) Ui HOMCKOBOTO (ctpykTypa) CTPYKTYpHBIN UCTIBITaHUM, 0TOOp KepHa B 00beMax,
OypeHusi, KOraa IpUMEHEHHE MOJIEBBIX TOPHU30HT o0ecreunBaroIrX MOCTPOCHUE U
reopU3MYECKIX METOJI0B 3aTPyIHEHO WIIH ompeeNieHHe XapaKTEePUCTHK
HSKOHOMUYECKU HelenecooOpa3Ho, U3yueHne paspesa
(U3NUECKUX XapaKTEPUCTHK MTOPOJI,
MPOBEPKa TOJIOKEHHI OMTOPHBIX TOPU3OHTOB
ITonckoBas OTkpbITHE HE(PTETa30BbIX MECTOPOXKACHUN Ha | OLeHKa IPOMBIIIICHHON Hedrerazonepcnexkru- | OT00p KepHa Ha rpaHULIAX
HOBBIX TJIOLIASX WJIM HOBBIX 3aeXel Ha 3HaYMMOCTH BBISIBIICHHBIX BHBIE KOMIUIEKCHI cTpaTurpapuuecKux KOMIUIEKCOB U B
W3BECTHBIX MECTOPOXKICHUAX. bypeHue Ha 3aJieKeit, 3anackl HeTH U rasa MOPOJ IO TEXHUYECKH | HeTEra3onepCcreKTUBHBIX
JIOKaJBbHBIX CTPYKTYPax M JIOBYLIKAX, kareropuii C u C, JOCTYIHBIX TITyOHH unrepsanax, [ TU, neransusie 'C
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YIOBJICTBOPSIIOIIMX TPeOOBAHUSIM HIDKe repBoro ¢rrounoynopa, UIIT,
MTOATOTOBIIEHHOCTH JIJIS1 IOUCKOBOTO OypeHUs UCIIBITAHUSI B KOJIOHHE
He(Tera30HOCHBIX TOPU30HTOB
OueHouHas [MoxroroBka maHHBIX IS OIICHKH 3amacoB M | 3amackl He(Tu u ra3a kateropuii C | [IpogyKkTuBHBIM OT00p KepHa B PO TYKTHBHBIX
000CHOBaHUS 11e71eCO00Pa3HOCTH Pa3BEIKU U uC TOPU3OHT (HIKHUK untepBanax, [ TU, neransusie [UC B
pa3pabOTKK MECTOPOKACHUH (3alIexKeii). 2 ! WJIU OJTUH U3 MPOTYKTUBHBIX U TIEPCIIEKTUBHBIX
BypeHnue Ha momansax ¢ yCTaHOBJIEHHOR TOPU3OHTOB IIPU unrepsanax, UIIT, nounrepBanbHble
MPOMBIIIUICHHOM HE()TEra30HOCHOCTHIO 0O0JIBIIIOM YHCIIE UCIIBITAHUS B KOJIOHHE
3aIIexKein) MPOTYKTUBHBIX U BOJOHOCHBIX
JIaCTOB ¢ 0TOOPOM TIPOO (ITFOMIOB,
WHTeHCH(HKALNS TPUTOKOB,
MpoOHAs HKCILTyaTalus
Paspenounas IToaroroBka MCXOJHBIX TAHHBIX JJIS IlepeBon 3amacoB KaTeropui C2 B To xe To xe, ['TU npu HEOOX0AUMOCTH
YTOYHEHHS 3aI1aCOB M COCTABJICHHE MPOCKTA | (-
(cxeMbl) pa3pabOTKH MECTOPOKIACHIS !
(3anexu). bypenue Ha IomaIsIX ¢
YCTaHOBJICHHOM IIPOMBIIIJIEHHOM
He(TEra30HOCHOCTHIO
Okcrmnyaranuo- | JloOkua HedTH U raza; KOHTPOIH 3a JoObrua HeTH U raza; nepeBoa DKCIUTyaTupyemMas OT060p KepHa B IPOYKTHBHOM
HHas, B TOM pa3pabOTKON MECTOPOKICHUS HITH 3aJICKEH | 3aI1acOB M3 KaTerOpUHU Cl B 3aJIeXKb (TIIACT) rutacte (mpu HeobxoaumocTH), ' THU
4ypcle xateropnu B 1 A u I'NC cornacuo
JOOBIBAOIAS, TEO0JIOTO-TEXHUYECKOMY HaPSIY
omnepexaromas
JOOBIBAIOIIas,
HarHeTaTeNlbHasl,
HaOI01aTeNb-
Hasl,
KOHTPOJIbHAS,
MbE30METPUYIEC-
Kast
CrenunansHas [IpoBenenue crenuanbHBIX PadoT: Ormpenensiercs Ha3HAYCHUEM Omnpexaensercs I'TU, TUC u npyrue paboThI 1O
BBISIBJICHUE TOPU30HTA (TIJ1acTa) IS 3aKaYKA | CKBAYKUHBI Ha3HAuYCHUEM WHIUBUYaIbHOMY IIPOEKTY C
MIPOMBICIIOBBIX BOJT; TUKBHIAITNS OTKPBITHIX CKBaYKHHBI YYIETOM IIEJIEBBIX 3a7]a9 CKBAKIHBI
(hoHTaHOB HEPTH W ra3a; MOATOTOBKA
MOA3EMHBIX XPaHUJIUIL YTIIEBOAOPOIOB;
pa3Benka U 10ObYa TEXHIYECKUX BOT;
3aXOPOHEHUE IPOMBIIIIEHHBIX CTOKOB

24.12.2024

Cuctema FTAPAHT
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5.2.1 TlepedeHp T€OIOTHIECKUX 3a7a4 MMPEAYyCMAaTPUBACT JETATBHOE N3YUEHUE TTOPOT B HEOOCAKEHHBIX
u 00CaXEHHBIX CKBAKMHAX, BKJIIOYAs OIpEAeNCHHUE INPUHAUICKHOCTH IIOPOJ K OCHOBHBIM JIUTOTHIIAM,
COJlepKaHMsl B HHUX OTIENBbHBIX MHHEPAJIBHBIX KOMIIOHEHT, 00beMa M CTPYKTYpPHI MOPOBOTO IPOCTPAHCTBA,
HACBIIIEHHOCTH TIOpP YIJIIEBOIOPOIaMU Ha MOMEHT pa3OypHBaHUs TOPOJ M HA Pa3HBIX CTATUSX DKCILTyaTalliH
3anmexkn. KonmdecTBO TeoNOTHYecKHX 3afiad, PelIaeMbIX B KaXI0H KOHKPETHOW CKBa)KMHE, OIpeAemseTcs
KaTeropuei CKBaKUHBI M BpeMEHEM e€ HaXOXKJCHHS B SKCIUTyaTallHH.

MaxkcuMalbHBIH ITepeyueHb 3a/1a4 PEIIAIOT B OMTOPHBIX U MapaMeTPHUECKUX CKBaKUHaX. OH BKIIIOYAET:

- pacwiICHEHHE BCKPHITOIO CKBAXXMHOHN pa3pe3a Ha IUIACTHI U MPOILIACTKH, UX MPUBS3KY 10 TIyOWHE B
OTHOCHTEJIBHBIX MTyOHHAX ((pakTHUECKUX TIIyOMHAX, M3MEPEHHBIX OT KaKOH-THOO TOYKU B CTBOJIC CKBAYKUHBI
JI0 TOYKU OTCUETa - MOBEPXHOCTH CTOJAa POTOpa WM IUIAHIIAWOBI) U MO aOCOMIOTHBIM OTMETKaM OT YPOBHS
Mops ((hakTUYECKHE TIYOHHBI 32 BBIYECTOM aJbTHTYIbl CKBAXKUHBI U YIJIMHEHHS €€ CTBOJIA 33 CUCT OTKJIOHCHUS
OT BEPTUKAJIN) - IOCTPOCHUE TEOMETPUIECKON MOICTIH;

- JIUTOJIOTHIECKYIO OIICHKY BBIJIETICHHBIX IJ1acTOB, paszzaeneHue paspesa Ha
JUTOJIOTO-CTpAaTUTpaUIecKne KOMIUICKCHI W THNBl  (TEpPUTEHHBIM, KapOOHATHBIM, XEMOTEHHBIM,
BYJIKaHOTCHHBIN, KPUCTATMICCKUH | 1Ip.);

- BBIICTICHHE CTPAaTUTPaAdUIECKUX PENEPOB;

- TIOCTpOeHHNE TeOU3NIECKIX MOJIeTIel pa3pesa st HHPOPMAIIMOHHOTO 00eCIIeYeHNsT HHTEPIIPETAINN
Ha3eMHBIX TeO(PU3NIECKUX HCCIIEIOBAaHUI: celicMopa3BeKu (CeHCMOaKyCTHIECKUN pa3pes), SJIeKTPOpa3BeIKH
(TeodnexTpuyecKuii paspes), rpaBHpa3BeKu (TEOIUIOTHOCTHOW pa3pe3), MarHUTOpa3BeJKH (Te€OMarHUTHBIN
paspes);

- IOCTPOEHUE KOMIIOHEHTHON MOJICIH, BKJIFOYasl OMPE/ICIICHUE KOMIIOHEHTHOTO COCTaBa TBepAo (a3bl
MOPOJIBI U €€ EMKOCTHBIX CBOMCTB (MIOPUCTOCTH);

- BBIJICJICHUE KOJUIEKTOPOB M OIICHKY WX (DHIBTPAIMOHHBIX CBOWCTB (IMIOCTPOCHUE (UIBTPAIIMOHHON
MOJIEIIN );

- KQueCTBEHHYIO XapaKTepUCTHKY (DIFOMAOHACHIIIIEHHOCTH Pa3pe3a M KOJUYECTBEHHBIE OIMpPEIeIeHUs
ko3 urreHToB HedTe- W Ta30HACHINICHHOCTH IS TTPOIYKTUBHBIX KOJICKTOPOB, YCTAaHOBJICHHE TOJIOKCHUMA
MEXOITIOUTHBIX KOHTAKTOB W TPAaHUI] IEPEXOIHBIX 30H (TIOCTpOCHIHE (DITFOMIATEHON MOJIEIH).

B CTpyKTypHBIX, TIOMCKOBBIX, OIIGHOYHBIX, PAa3BEJAOYHBIX W OJKCIUIyaTallMOHHBIX CKBa)XKMHAX,
OypsIIIUXcs Ha MTOMCKOBO-OIEHOYHOM W Pa3BEIOYHO-IKCILTYaTAIMOHHOM dTalax T'e0JIoTOpa3Bel0uHbIX padoT,
martepuansl I UC ucnone3yrot ais:

- JIUTOJIOTHYECKOTO W CTPATHrpaUyecKoro pacuyIeHEHHS U KOPPENSIUH pa3pe30B MPOOYPEHHBIX
CKBaXXUH;

- BBIJICJICHUS B pa3pe3ax CKBAKUH KOJJIEKTOPOB;

- pa3felieHUs KOJJICKTOPOB HAa MPOAYKTHBHBIC M BOJOHOCHBIC, a4 MPOTYyKTUBHBIX KOJJIEKTOPOB - HA
ra3o- v HepTeHaChIICHHBIE;

- ompenelneHus TIONOXKEHHH KOHTakToB Mexnay uactoBeiMu (uromgamu (THK, BHK, I'BK),
3¢ (HEeKTUBHBIX Tra30- U HE(TEHACHIIICHHBIX TOJIIHUH, KO3()(QHUIMEHTOB TJIMHUCTOCTH, MOPUCTOCTH, ra3o- H
He(PTEHACHITIICHHOCTH, TIPOHUIIAEMOCTH, BEITCCHCHHS;

- OTIIpeJIeNIeH s TUIACTOBBIX AaBIIEHUH U TEMIIepaTyp, HEOJHOPOTHOCTH IIACTOB (OOHEKTOB);

- TPOTHO32 TOTCHIUANBHBIX JEOWTOB, a TakXKe MPOTHO3WPOBAaHUS TEOJOTHYECKOTO pas3pe3a B
OKOJIOCKBJKHHHOM W MEKCKBOKUHHOM TPOCTPAHCTBAX.

B ckBaxkuHax, Oypsmmxcs Ha IUIOMAASX C BBIABIEHHONW NPOMBIIUIEHHONW He()TEra30HOCHOCTHIO,
matepuansl [MC momxHBl 00ECHEYuTh OIpeleNeHne TOJCYETHBIX IapaMeTpOB C JIOCTOBEPHOCTHIO,
perimaMeHTHpyeMOil HOPMATHBHBIM TOKyMeHTOM 2.9. B 3KCIUTyaTallMOHHBIX CKBOKHHAX OHHM O0CCIICUHMBAIOT
MIPOSKTHBINM BBOJ| CKBXXWH B 3KCILTYaTaI[UIO M KOHTPOJIb 32 UX paboTol B mporiecce T00bIUN YIIIEBOAOPOIOB.

OcHoBHBIC 331auu, pemaeMbie ¢ nomombio I'MC B mporiecce UCIBITAHUN MTOUCKOBBIX U Pa3BEIOYHBIX
CKB&)XMH U OCBOCHHS TOOBIBAIOIINX CKBAXKUH, BKIIIOUAIOT:

- IPUBSA3KY UHTEPBAJIOB Iepopauu K pa3pe3y 1o riayouHe;

- JIOKQJIM3AIMI0 TPUTOYHBIX IPOCIOEB, OMpPENEICHHE WX CYMMApHOH TOJIIUHBI, OIEHKY THIIOB H
006eMOB (hITIONIOB, MTOCTYTAIOIINX U3 OTACITBHBIX MTPOCIIOCB;

- MCCJIEeIOBaHMS KauecTBa pa30OMIeHns MPOAYKTHBHBIX U BOJIOHACHIIEHHBIX IJIACTOB (TMPOCIOEB) MpH
MHOTOKOMITOHEHTHOM (Ta3, HeTh, BOJIa) IIPUTOKE.

Juis pemieHus TepedMCIEHHBIX 3a7ad IMPOBEPSIOT HCTHHHOE TIIOJIOKEHHE B paszpe3e WHTEepBajoB
nepdopanuy, [eJOCTHOCTh IIEMEHTHBIX MOCTOB M OOCAJHOW KOJIOHHBI, YCTaHAaBIMBAIOT BO3MOXKHOCTH
3aKOJIOHHOW MupKyJsiuu. KoHTpons o0s3aTerneH:

- MPU WCIBITAHUSAX CIOXKHBIX OOBEKTOB, K KOTOPBIM OTHOCSAT NPUKOHTAKTHBIC 30HBI, HE(TSHBIC
OTOPOYKHM M Ta30BBIC IIANKH, KOJUIEKTOPHI C YXY/IICHHBIMUA (DHILTPAIMOHHBIMH CBOWCTBAMH, TPEIIUHHBIC,
TOHKOCJIOUCTBIE U JIPYTHE IUIACTHI CO CJIOXHBIM THUIIOM KoJuiekTopa, miaactel ¢ ABIIJ u AHIIM, 30HBI
TEKTOHUYECKUX HAPYIICHUH, HHTEPBAJIBI C HEKAYECTBEHHBIM [IEMEHTHPOBAHUEM;
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- TP BBI30BE M HMHTEHCH(UKAMH TPUTOKOB (UIIOUIOB METOJaMU CBa0MPOBaHUs, KUCIOTHBIX,
TEPMUYCCKUX, BI/I6paHI/IOHHBIX M UMILIO3UMHBIX o6pa60T1<ax 1 UX COUCTAHUAX,

- IPY OHOBPEMEHHOM HCITBITAHUH MITH SKCILTyaTaIlli HECKOJIIBKIX 00HEKTOB.

B ckBaxkuHax, HaXOIAIUXCS B 3KCIUTyaTaluu, OCHOBHbIMU 3aaadyamu [ IC sBasitoTes:

- OlIpeJIeNIeHre TeKYIIei HACHIIIIEHHOCTH TTOPO/] YTIIEBOAOPOIaMH B TOOBIBAIOIINX, HAOIFOMaTENbHBIX U
KOHTPOJIbHBIX CKBaXKMHAX;

- KOHTPOIIb IEJIOCTHOCTH 00CaTHOW KOJIOHHBI W LIEMEHTHOTO KOJbIla U OOHapyKEHHE HCTOYHUKOB
00BOJHEHUS IPOAYKLUH;

- MpoBeAeHHE PalOT MO OYMCTKE KOJOHHBI M HACOCHO-KOMIIPECCOPHBIX TPYO OT mapadMHOBBIX U
TUAPATHBIX OTJIOKECHHH;

- HHTCHCU(HKALIUS IPUTOKOB MpUOOpamMu Ha Kabere.

C YUYCTOM pPACIIOJIOKCHHA CKBAXWH Ha IUIOMIaAW MECTOPOXIACHUA IMOJTYYCHHBIC JAHHBIC HWCIIOJIB3YIOT
e oNpeACICHUA OKCIUTYaTallMOHHBIX XapaKTCpUCTHUK I1JIacTa, BBIGOpa OIITUMAJIBHOI'0 PpEXKHUMa paGOTBI
TEXHOJIOTHYECKOTO 000pyIOBaHMs, MCCIEIOBAHNIN MPOIECCOB BBHITECHEHUS HE(TH M Taza B IUIACTE C IIEJNIBIO
OIIEHKH HEBHIPAOOTAHHBIX 3aITaCOB W BEIOOpA METOHOB MOBBIIICHUS HEPTEOTAAUH IIJIACTOB.

5.2.2 VI3yueHne TEXHUYECKOI'O COCTOSHMS CKBAXKMH MPOMU3BOJAT HA BCEX dTAax UX CTPOUTENbCTBA U
SKCILTyaTalHH.

[lepBOoHaYaNBFHO - 3TO HEMPEPHIBHBIA KOHTPOJH COCTOSIHHS OTKPHITOTO CTBOJIA B IIpOLIECCe OypeHHs,
3aKIIOYAIONINICS B ONpeAelieHHH (PaKTHYECKOTO0 IMPOCTPAHCTBEHHOTO TOJIOKEHUS CKBAXHHBI U €r0
COOTBETCTBHA NPOEKTY, a TaKKe M3MEPEHUS F€OMETPHUU CEYEHHs CTBOJIA CKBA)KHUHBI, BBIJECICHUE MHTEPBAJIOB
XKe000B, KaBepH, CAIbHUKOB, BHIITYYHBaHUs U TEUCHUS TIIMH M IPOTHO3UPOBAHKUE HAa STOH OCHOBE 0€30M1aCHOTO
OypeHus.

ITo 3aBepmiennn Oypenust cpeactBamu ['MIC orieHHMBaIOT MONOXKEHHE B CKBaXKHWHE U I[EIOCTHOCTD
00caTHOH KOJIOHHBI, KaueCTBO HEMEHTHPOBAaHUS W T'€PMETUYHOCTh 3aTpyOHOro mpocTpaHcTBa. KOHTpOIb
TEXHHUYCCKOI'O COCTOSHUS O6C3I[HOI>'I KOJIOHHBI 1 HEMCHTHOI'O KOJIbIAd, BBIABJICHNEC HETCPMCTUIYHOCTH KOJIOHHEI,
OEMEHTHOI'O KOJIbIla, UHTEPBAJIOB 3any6HI)IX MEPETOKOB U MECT NOCTYIICHHUA B CKBAXHUHY 3any6HBIX BOI,
IIPOBEJICHHE CIIEITUATBHBIX MCCIIEIOBAHUHN i 00eCredeHns PEMOHTHBIX paboT MepHOTNIECKH BBITOIHSIOT B
CKBa)XMHAX BIUIOTh 10 UX JIMKBUJALUH.

6 O0mme TpeGOBaHNSA K TEXHOJIOTHAM reo(pM3nYeCKUX HccaeJ0BaHMIT 1 padoT

Texnonorust [MIC BkIItOUaeT cienyrone npoueaypbi:

- TEPBUYHYIO, MEPUOJUYECKHE M TIOJIEBbIe KaTMOPOBKM CKBaXKMHHBIX MPHUOOPOB, BBHIMOIHSAEMBIE HX
H3TOTOBUTENIEM U METPOJIOTUUECKON CITyK00ii;

- MPOBEJICHUE TOATOTOBUTENBHBIX paboT Ha 6aze reoPU3NUECKOro NPEANPHATHS U HEMOCPEICTBEHHO
Ha CKBAXKHHE;

- IPOBE/ICHHUE TeOPU3MUECKUX HCCIICAOBAaHUN 1 PabOT B CKBaYKHHAX;

- IEPBUYHOE PeaKTHPOBAaHNE TaHHBIX, 00ECIIEUNBAIONIEe KOHTPOIb UX KauecTBa;

- BBIAAYy TBEPABIX KONUH MAaTE€pUANOB MPEACTABUTENI0 HEAPOIOJIB30BATENl HEMOCPEACTBEHHO HA
CKBa)KUHE;

- clIavy/mpUeMKy OTYETHBIX MaTepHalioB, cojAepKamux (aiibl TMepBUYHBIX JaHHBIX U Qaiin
HEPOTIONB30BaTeNs, KOHTPOJIbHO-UHTepIpeTanmonHoi naptuu (KUII) reodusnueckoro mpenmpusTus;

- apXHUBaLMIO MaTEPUAJIOB.

6.1 KasiuOpoBKa cKBa;KMHHBIX NPUOOPOB

6.1.1 K mpoBeneHHI0O CKBRXMHHBIX HCCIEIOBAHUN JOMYCKAIOT TOJNBKO KAapOTaXXHBIC CTAHIUU U
CKB)XHHHBIE TIPUOOPHI, MPOLIEAIINE KATMOPOBKY B METPOJIOTHUECKON CITykOe TeopU3nIeckoro npeArpusTHs,
AKKpPEUTOBAaHHOW Ha TPaBO TMPOBEACHUS KalHOpOBOYHBIX pabor. [IpW OTCyTCTBHM Ha TPEANIPHUATHH
AKKpEAUTOBAaHHONW METPOJIIOTHYECKON CITy)KOBI KaTMOpPOBKY TEXHMYECKHMX CPENCTB JOJDKHA BBITTONHATH
METpOJIOTHYECKas CiIy)X0a IOpyroro MOPHIUYECKOr0 JIMLA, AaKKpPEAWTOBAaHHAs HAa IIPaBO IIPOBEIEHUS
KaIHOPOBOYHBIX  paboT ¢ TexHmdeckumm cpenctBamu [MIC, wHampumep, 0a3oBas opraHu3anus
METPOJIOTHYECKON CITykObI, MeTponornueckwii ieHTp, HUU, Kb u T.1m.

KanuOpoBKy BBINOJHSIOT C HCIOIB30BAHUEM OOPA3LOBBIX TEXHUYECKUX CPEACTB, YKa3aHHBIX B
9KCIUTyaTallMOHHOW JOKyMEHTalud Ha NpuOOpel U obopynoBanue (pazgen "Meronuka kamuOpoBku'), B
COOTBETCTBHU C TPEOOBAHHUAMH JICHCTBYIOIIUX CTAaHAAPTOB HA JAHHBIM THII TPUOOPOB WM 000PYIOBAHHUS.

6.1.2 IlepBruuHy0 KaaMOPOBKY BBIMOJHSIET U3TOTOBHUTEND (IIOCTABIINK) CKBXHHHBIX MPUOOPOB W/WIH
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Ha3eMHOTO o0opymoBaHus. Pe3ynbTaThl TMEPBHYHON  KaTHMOpPOBKH  SIBIISIIOTCS  COCTaBHOW  YAacCThIO
AKCIUTyaTaIlOHHOHN JTOKYMEHTAITUH TIOCTABIIIEMBIX TEXHUICCKUX CPEICTB.

6.1.3 Ilepuonnueckas KaIOpoBKa NMpHOOPOB B CTAITMOHAPHBIX YCIOBHUAX (Ha 0azax reo(HU3MIecKux
MIPENNPHUATHN) AOJDKHA MTPOBOAUTECS C MEPHOANMYHOCTHIO, YKA3aHHOW B AKCIUTYaTallMOHHON JOKYMEHTAIluH, HO
HE peke OJHOTO pa3a B KBapTal, MPH BBOJIE B AKCIUTyaTallHI0O M TIOCIE KaXJIOTO PeMOHTa. Pe3ymprarsr
MIEPHOANYECKON KaTMOPOBKM XpaHATCS B OaHKE [aHHBIX METPOJIOTHYECKOW CITy’)KOBI TPEANpUATHS H
MepeHocATCs B 0a3y MaHHBIX KApOTaXHOHW JIabopaTropuu, NMpeAHA3HAYCHHOW NJIS MPOBENEHUS HCCIEeIOBaHUMA
stuMu TipuOopamMu. OHU HCIONB3YIOTCS JUIS MPHAAHUS [U(POBBIM IMOKAa3aHUSM CKBRXHHHBIX MPUOOPOB
MacmTaboB B (DM3MUYECKUX CAVHHUIAX W JJI1 KOHTPOJS COBMECTHO C PEe3yJIbTaTaMH IOJIEBBIX KaalMOPOBOK
JIOCTOBEPHOCTH U3MEPEHHBIX IIU(PPOBBIX JTaHHBIX.

[Mepuoanueckue KaTMOPOBKH BBITIONHSIOT C MCIIOJIB30BAHUEM KAJIMOPOBOYHBIX YCTAHOBOK, YKa3aHHBIX
B OKCIUTyaTallMOHHOM IOKYMEHTAIIMK Ha TPUOOPHI 1 000pYI0BaHHE.

W3mepeHust npu KaIMOpOBKax HEOOXOIUMO MPOBOAUTH C MCIIOJIb30BAHUEM HA36MHOI'0 00OPYI0BaHHS
(reodmsudeckuii kabensb, PErUCTPATOP M JP.), COOTBETCTBYIONIETO MO CBOMM XapaKTEPUCTHKAM TOMY, KOTOpOe
OyZIeT MPUMEHSTHCS IPU IMPOBEIEHUHN CKBRKUHHBIX HCCIIETOBAHHIA.

6.1.4 KanmuOpoBKH CKBaKHHHBIX TPUOOPOB B MOJIEBHIX YCIOBHUAX BBITIOMHSIOT MEPe]] KaXKABIM CITyCKOM
W TIOCIE KaXJOTO IoaheMa MPHOOPOB W3 CKBAKWHBL, €CIM OTO TPEAYCMOTPEHO OSKCILTyaTal[MOHHOW
JMOKYMEHTalumeld Ha OTHelbHble NpuOopsl. B apyrux ciydasx mpu pabore ¢ 1uppoBEIMH TpUOOpamMu
HCTIONB3YIOT (PaifiIbl MEPUOANIECKIX KATHOPOBOK.

6.2 IloaroroBuTENBHBIE PAGOTHI

6.2.1 IlogroroBurenbHbie paboTH mepes npoeneHueM ['VIC mpoBosT B cTAllMOHAPHBIX YCIOBHSIX Ha
0a3e reopU3MUECcKOro NpeanpusITHs (TIPOU3BOIUTENS paboT) U HEMOCPEICTBEHHO Ha CKBaXKHHE.

6.2.2 Tlepeuenp paboT KapoTaXHOW mapThH (OTpsiga) Ha 0a3e Treo(U3UYECKOrO MPEIPHUSITUS
BKJTIOYAET:

- TONydeHHWe Hapsi-3aka3a Ha Teo(H3WYecKHue HCCIeoBaHUS W paboTel, GopmMa M comepikaHue
KOTOPOTO COTJIACOBaHBI MEXIY Te0(hM3NIECKIM MPEANIPHUSITHEM U HEJPOTIOIh30BaTEIIEM;

- O3HAKOMJIEHHE C T€O(PU3NIECKIMH M TE€OJIOTHIECKIMH MaTephallaMHi T0 HCCIeTyeMOl CKBaKWHE U
MoJTydeHue (ailyioB W TBEPABIX KOMHI NaHHBIX, HEOOXOIMMBIX JUIS BBIIOTHEHHA psga pabor, Hampumep,
MIPUBS3KH K pa3pe3y HHTEPBAJIOB 0TOOpa KepHa, OIpoOoBaHui, nepdopanuu u ap.;

- TONy4YeHHWE CKBOKUHHBIX NPHOOPOB, pACXONHBIX JeTaned, MaTephajoB W HCTOYHHKOB
pPannoaKTUBHBIX U3ITYyYEHHI, MPOBEPKY MX KOMIUIEKTHOCTH U HCIIPABHOCTH;

- 3anUCh (hailJIOB IEPUOINICCKUX KaTHOPOBOK U CBEJCHHMIA 00 HcCaeayeMoM 00bEKTe, BKIOUast (aiibl
aNpUOPHBIX TAaHHBIX, B 0a3y JaHHBIX KapOTaXHOTO PETHCTPATOpa.

6.2.3 Tlo npuOBITHIO HA CKBOKWHY MEPCOHAT KAPOTaXXHOW MapTUU (OTPsa) BBINOJIHSAET CJICIYHOIINE
MOJITOTOBUTEJIBHBIC OTICPAIIHH:

- TIpOBEpsieT TMOATOTOBJICHHOCTb Oypsmieiics MO0 MeHCTBYIOMmEH CKBaXHMHBI K HCCIEAOBAHUSAM U
paboTaM COIJIACHO TEXHHMUYECKHUM YCIIOBHSAM Ha MX MOAroTOBKY mjs mposedcHus [UC (npunoxenns A u B) u
MOJIITUCHIBAET aKT O TOTOBHOCTH CKBaXKHMHBI K TIPOBEJICHUIO UCCIIeIOBaHU U padot (NpunoxeHus B u IN);

- TIpPOBePSIET MPAaBUIBHOCTH 3aJJaHHs, YKA3aHHOTO B HAPsA-3aKa3e, M MPH HEOOXOIUMOCTH YTOYHSAET €ro
C TIpPEICTaBUTENIEM HEeIPOIOIE30BaTES;

- YCTaHaBIMBAET KapOTaXKHBIH MOIBEMHHK B 25-40 M OT YCThSl CKBXXHHBI TaK, YTOOBI OCh JieOEIKH
ObUIa TOPU3OHTAIBFHON M NEPHEHIUKYIISIPHON HANPABICHUIO HAa YCThE CKBAXKHMHBI; 3aTOPMaXMBAET U HaJEKHO
3aKperIsieT MOABEMHUK, MOIKIAAbIBAs KIMHbBS MO/ €ro KOJeca; KPemUT JaTYMKH HaTSHKeHUS U TIyOMHBI Ha
BBIHOCHOW KOHCOJH (B 3aBUCHUMOCTH OT KOHCTPYKIMH MObEMHHKA);

- ycTaHaBIMBaeT jabopaTopuio B 5-10 M OT mogbpeMHUKa TaKUM 00pa3oM, 4TOOBI U3 e¢ OKOH U JBEPH
POCMAaTPUBAIIUCH MTOJITBEMHHUK B YCThE CKBAXKHHBI,

- 3azemJyisieT J1adOpaTOpPHI0 W TOJBEMHHK C TIOMOIIBIO OTHENBHBIX 3a3eMJICHUH (CONMPOTHBICHHE
3a3eMIIeHus 1abopaTopuy, MOAbEMHUKA M KOHTYpa OypoBOH JOIKHO OBITH He Oomee 4 Om);

- BBINOJIHAET BHENIHWE COSAMHEHWs JabopaTopuu W MOABEMHHKA MEXIy COOOW CHIIOBBIM U
HH(POPMAITMOHHBIMHU KaOeIsIMU;

- TIOAKJTFOYAET CTAHIUIO K CETH MEPEMEHHOTO TOKa, IEHCTBYIOIIEeH Ha CKBaXXIHE, a TIPH €€ OTCYTCTBHH -
K TeHepaTopy aBTOHOMHOM CHIIOBOW YCTaHOBKH, TIEPEBO3UMOM MOIHEMHUKOM;

- cMaTkiBaeT ¢ 6apabaHa JiebeIKi BpyYHYIO HITU C TIOMOIIBIO IPUBOIA JeOSKH, YCTAHOBUB 33 THUI X0/
B KOpoOKe Imepegady aBTOMOOWIIS, TIEpBBIE BUTKH Te0(pHU3NIecKoro kKadens Tak, YTOOBI BBIMYIIEHHOTO KOHIA
Ka0ensi XBaTHIIO ISl MOJKITIOUEHHSI K KaOeTbHOMY HAKOHEUHUKY MPHOOPOB, YIOKEHHBIX HA MOCTKax WIIM Ha
oty OypoBO#;
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- 3aBOAMT KabeJh B HAMPABIAIOMINI U MMOABECHON ponuku (0I0K-0aqaHC) M yCTaHABIMBAET MTOCIEAHNE
HA CBOM IITATHBIC MECTA;

- KpemUT HANpaBLIIOLMH poiuk (OJIOK) HAa CHENMAIBHOM Y3JI€ KPEIJIeHUs, KOTOPBIH HMOCTOSHHO
3aKpeIUIeH Ha OCHOBaHWH OypOBOW Ha pacCTOSHWUU He Ooilee 2 M OT pOTOpa TaKUM 0O0pa3oM, 4TOObI CpemHSS
IUTOCKOCTH €TI0 POJIMKA BU3yallbHO MMPOXOAMIIA Yepe3 cepeauny OapabaHa jgeGeKy KapOTaXHOTO MOJbEMHHKA;

- yCTaHaBJIMBAaeT Ha HaNpaBIIIOIIEM poJjike (OJIOKe) NaTYyMK IIIyOWHBI, €CIM OH HE YCTaHOBJIEH Ha
KOHCOJIM TIOAbEMHHKA. Y3€ell KPEIUICHHUs HallPaBJIsIIOIIEero pojiruka (6J0Ka) 10JKeH ObITh UCTIBITaH Ha HATPY3KY,
B 3 pa3a NpeBBILIAIONTYI0 HOMHUHATIBHOE Pa3pBIBHOE YCHIINE KaOes;

- BMECTO HAampaBISIOMIEro OJ0Ka MO COIVIACOBAHHMIO C HEIPOIOIb30BaTeNieM MOKHO yCTaHABIHMBAThH
"pOTOpHBIH 0JI0K", 3aKpEIUIsis €ro YCTaHOBKY Maccoii Beayluei TpyOs! ("kBaapara") unu OypuiisHOH TpyOsl. Ha
"poTOopHOM OJIOKE" yCTaHABIMBAIOT JNATYMKH TIIyOMHBI M MarHUTHBIX METOK. B MpOTHBHOM ciyuae HaT4UK
MarHUTHBIX METOK YCTAaHABIIMBAIOT Ha CTOJIE POTOPA CAMOCTOSATENLHO;

- TOJBENIMBAET TOABECHOW OJIOK M JaTYMK HATSDKEHHs, €CIM OH He YCTaHOBIIEH Ha KOHCOJH
MOJTbeMHHKA, K BEPTIIIOTY Yepe3 MITPOIBI U AJIEBATOP M HEMOCPEICTBCHHO Ha KPIOK Yepe3 HAKUIIHOE KOJIBIIO
Ha BeICOTE HEe MeHee 15-20 M oT moa OypoBOM YCTaHOBKH. Y3€J KPEIICHUS IMOABECHOTO OJI0Ka JOJKEH OBITH
HCIBITaH HAa Harpy3Ky, IPEBBILIAIONIYI0 HOMUHAJIBHOE Pa3phIBHOE ycunue kabess B 4 pasa;

- TMOJCOeNWHSET K KaOenTbHOMY HAKOHEYHHMKY IEpBBI CKBaXMHHBIN mpubop (cOopky mnpubopos,
mabJIoH), MPOBEPSET ero PaboTOCIIOCOOHOCTh HA MOCTKAaX, OITycKaeT mpubop B ckBaxwHy. llogpem mpubdopa
HaJl CTOJIOM POTOpa M CHYCK B YCThE CKBAXKUHBI IPOU3BOJAT € MOMOILBIO KAPOTAXKHOTO MOABEMHUKA, JIETOCTH
(sixopst), mMeromielicss Ha OypoBOH, WM APYroro Tpy30HOABEMHOTO MexaHu3Ma. [lmg 3axBara mpubopa
MPUMEHSIIOT IITOIIOP, 3aKPETICHHBINH Ha BUJIKE, KOTOPYIO BCTABISIOT B Ma3bl KAOEIHHOTO HAKOHEYHHUKA;

- yCTaHaBIIMBAeT Ha CYETUMKAX PETUCTPATOpa M MaHEIH KOHTPOJIS KapoTaka B MOJBEMHHUKE HYJICBBIC
NOKa3aHUsl TNIyOMH C Y4eTOM pacCcTOSHUS OT TOYKM OTcdera riryOuMH (cToiia poTopa OypOBOH YCTaHOBKH,
TUIAHIIAHOBI AKCIUTYaTallMOHHON CKBaXKWHBI) JI0 CKBRXKUHHOTO MTPUOOpA.

6.3 IIpoBenenne reopu3nyecKX UCCIAeAOBAHUNA U padoT

6.3.1 IlpoBenenme reor3myuecKux HCCIENOBaHUA M pabOT MpeaycMaTpuBaeT IOCIENOBaTeIbHOES
BBIIIOJIHCHUE OIEpaluii, 00eCHeYnBAIONINX IMOJYYCHHUE IEPBUYHBIX NAaHHBIX 00 OOBEKTE HCCIIeIOBaHMUH,
KOTOpbIE TMPHUIOAHBI JJsl PpEIIEHWs TeOoNOTHYEeCKUX, TEXHHMYECKHMX M TEXHOJIOTMYECKHX 3ajad Ha
KOJINYECTBEHHOM W/HJIM KaueCTBEHHOM YPOBHSIX, U BKJIIOYAeT B ceOsl:

- BEIOOp CKBa>KMHHOTO MPUOOpa MM cocTaBa KOMOMHMPOBAHHON COOPKH MPHOOPOB (MOIyJIeH);

- TECTUPOBaHHUE Ha3eMHBIX CPEACTB U MPUOOPOB;

- hopmupoBanue onucaHus 00bEKTa HCCICIOBAHMIA;

- TIOJIEBBIE KaTMOPOBKY CKBKMHHBIX MPHOOPOB Mepe 1 UCCIICIOBAHUSIMH;

- IPOBE/ICHHE CITYCKOIIOIBEMHBIX OIEPALIUil UIsl pEruCTpalliy TIEPBUYHBIX JaHHBIX;

- TIOJIEBBIE KATMOPOBKM MPUOOPOB MOCTIE TPOBEACHHS UCCIIEOBAHNM.

Brmonnenne omnepanmii  pukcupyercss (aniI-mpoTOKOIOM, KOTOPEIH (OPMUPYETCS PETHCTPATOPOM
KOMITbIOTEPHU3UPOBAHHOM KapoTaXHOH JabopaTopuu 0e3 BMeELIATeNnbCTBa ONEPAaTOPa U CONEPXKUT JaHHBIE I10
TEKyILIeMy KapoTaXKy: HOMEp CIIyCKOIOJbEMHOH OIlepalyy, HaMMEHOBaHME M HOMepa NIpuOOpoB U cOOpKH,
BpeMs HauaJsla ¥ 3aBEPLICHUS KQKIO0T0o 3aMepa.

6.3.2 Be10Op CKBaXHHHOTO MPUOOPA WM COOPKH MPUOOPOB (MOAYIIEH) OMPEIeIIeTcs:

- cobmectumocThio MetoaoB ['IC, UTCC, III'M npu ux oIHOBpEMEHHOU peann3aiiu;

- KOHCTPYKTHUBHBIMH BO3MOXKHOCTSIMH COCJMHEHHSI Pa3IMUHBIX MOyJIel B OJHOM COOpKeE;

- HamuuueM 3yMmIda, o00eCHeYMBAIOLIEr0 HCCICAOBAaHHUA 3aJaHHOTO HHTEpBala CaMbIM BEPXHHUM
Monyinem B coopke npu npoBeneHnn I'IC u UTCC;

- HAIM4KEM 3yMIda U IJIMHOH JTyOpHKaTopa Mpy MPOBEICHUN HCCIIEI0BAHUN AEHCTBYIOIINX CKBAKUH;

- CKOPOCTSIMH PETHCTPALIUH JAHHBIX IPHOOPAMHU OTAEIBHBIX METOIOB.

BoNbIIMHCTBO TEpEeYHCICHHBIX OrpAaHMYCHUH OYEBWJIHO, IO3TOMY COCTaB COOpPOK OIpeeseTcs
COBMECTHO HEJIPOIOJIH30BATENIEM H T€OPU3NUECKUM MPEANPHUITHEM C YUETOM I'e0IOT0-TeXHUUECKIX YCIOBHIA B
CKBR)XMHAX PAa3IMYHOIO HA3HAUEHWS M YKa3blBaeTCid KapOTaXHOW maptuu (OTpsLy) B Hapsai-3aKa3e Ha
IIPOBEIEHHE UCCIIEI0BaHUM U padoT.

OuepenHoCTh W3MEPEHHH, BBINOJHIEMbIX HECKOJBKUMHU NpUOOpaMH WM UX COOpPKaMmHM, 3aBUCHT OT
KOHKPETHBIX CKBR)KMHHBIX YCJIOBMHM M 3alad, peIlaeMblX B HEOOCAKEHHBIX W OOCAKEHHBIX CKBaXHMHAX, U
OTIPEIEISICTCS CAMOCTOSITENBHO ISl KayKIOH TEXHOJIOTHH MCCIeJOBAHHUM.

6.3.3 TectupoBanue HUGPOBOrO KapOTAKHOTO PETHCTPATOpa, BCIOMOTaTEJLHOIO O0O0pYAOBaHHUS
KapoTaKHOH J1ab0paTOpHH, CKBaKMHHBIX MPHOOPOB M MX COOPOK MPOBOASAT C MOMOIIBIO HNPOTPaMM-TECTOB.
OHO BKIJIIOYAeT:
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- TECTUPOBAHHUE CHCTEMHOTO OJIOKA PErHCTPaTOPa;

- TECTUPOBAHKUE JATYUKOB IIIyOHHBI, MArHUTHBIX METOK U HATSKCHHMS;

- HacTpOMKy u kamOpoBky AILIII;

- MPOBEPKY pabOTOCIIOCOOHOCTH OT/IENBHBIX IPUOOPOB U X COOPOK.

6.3.4 OrmmcartenpHasi 4acTh (3aroJIOBOK) HCCIEAYEMOTO OOBEKTa JOJDKHA CONEPKaTh CIEIYIOIIYIO
uHpopmarmio (npuroxerue [):

- HANMEHOBAHUS HEIPOIIOJIL30BATEIIS U IIPOU3BOIUTENS PadOT;

- JaTy MpOBEACHUs U CBEACHMSI 00 OOBEKTE MCCIIeIOBaHUH, BKIIIOUAs HANMEHOBAaHUE MECTOPOXKICHHUS
(nmomaaun), HOMEp M KaTerOPHI0 CKBAXKHMHBI, €€ ajJbTHTYAy, WHTEPBal WCCICIYyEeMbIX TIyOWH, Ha3HAUYCHUE
HCCIIeIOBaHUN (IIPOMEKYTOUHBIC, OKOHYATEIbHBIC, IPUBSI30UHBIC);

- Teo0JIOrO-TeXHUYECKHE YCIIOBHS B CKBaKHMHE - HOMHHAJBHBIA JHaMETp CKBRXHUHBI U €€ OOLIyIo
ryOuHy (TIyOMHY TPOMEXKYTOYHOTO WIIM MUCKYCCTBEHHOTO 3a00s1), AMaMeTp M MIyOWMHY CITyCKa IMOCIeIHeH
00caHOM KOJMOHHBI, AMAMETpP U TojiokeHre Oammaka HKT;

- TUTI JTyOpUKaTOpa U yCTheBOE JaBieHre npu nposeaenuu [11'U;

- THII W CBOWCTBa (IUIOTHOCTH, BSI3KOCTh, BOJOOTHAdYa, CTATUYECKOE HANPSHKEHHWE CIBUTA U
MUHEpaIN3amusa) S>KUAKOCTH, 3alOJHSIONIEH CKBOKWHY, MPHUCYTCTBHE B JKUAKOCTH XHMPEAreéHTOB W
YTSDKEUTENeH, X TUIIBI, pa3ra3upoBaHue KUAKOCTH;

- TUOBl W HOMEpa KapOTAKHBIX TMOIbEeMHHKA U JabopaTopuu (permcrparopa), CBEACHUS O
reou3nyecKoM Kabele - ero THIIe, JJUHE, IIeHaX KOHTPOJIBHBIX H MOCIIETHEH MAarHUTHON METOK;

- KOHCTPYKLUH COOPOK MPHOOPOB M caMiX NMPpHOOPOB, BKIIOYAs TUIBI M HOMEpa COOPKH 1 IPHOOPOB;

- WCIOJIb3YEMbIC WCTOYHWKHU PaJMOAKTUBHBIX WU3IYYCHHH W MECTa WX pa3MEUICHHS B Mpeaenax
pubopa,

- MOJIOKEHHUSI TOYEK 3alUCH OTICIBHBIMI MOIYJISIMA OTHOCHUTEIBFHO TOJIOBKH COOPKH M TOYKH Hadania
oTcyeta riyOuH (CTOJ pOTOPa, IOBEPXHOCTD IIAHIIAKOBI U T.11.);

- [Iar KBaHTOBAHHUS M CKOPOCTh 3aIliCH;

- (haMuITUK TOJPKHOCTHBIX JIUII, BBITOTHUBIIX HCCIIEIOBAHHS.

6.3.5 IlomeBple KamMOPOBKH CKBRXWHHBIX TIPHOOPOB TIEpeN HAYAJOM H IIOCNI€ IPOBEICHUS
HCCIIEIOBAHNI BBIMOJIHSAIOT COrIacHO TpeboBanusm M. 6.1.4.

6.3.6 IlocnenoBaTenbHOCTh AEUCTBUM MPU MPOBEACHUU CITYCKOMOJBEMHBIX ONEPALMI U pEerucTpaluu
MIEPBUYHBIX JTAHHBIX JOJDKHA 00ECIIeYnTh 0€30MacHbBIN CITyCK U TOAbEeM MPUOOPOB M UX COOPOK B CKBAXKHUHE H
MIPOBEJICHHE U3MEPEHUI BO BpeMs MOAbEMa, €CIIU TEXHOJIOTHUSI PabOTHI C JaHHBIM CKBRYKHHHBIM IPUOOPOM WITH
TEXHOJIOTHS PEIICHHsI KOHKPETHOH 3a/1a4l He TIPelyCMaTPUBAaeT IPYTHUX BAPHAHTOB.

6.3.6.1 Cryck npuOOpOB MPOU3BOJIAT IOJ JCUCTBUEM IMPHUBOJA JEOCIKH KapOTAKHOTO TMOHEMHUKA,
Macchl kabens u npubopa co ckopocthio He Oonee 8000 m/u. Cryck cOOpOK BEIyT CO CKOPOCTBIO HE OoJee
5000 m/u.

PerynupoBaHue CKOpOCTH CIyCKa OCYIIECTBISIOT TOPMO30M OapabaHa jeOeAKH WM MPOrPaMMHO,
ecli pabOoThI BBITIOJHSIOT C UCIOIB30BaHIEM KapOTaXKHOTO IMOJBEMHUKA C THIPO- WIH AJIEKTpOonpuBooM. [Ipu
CITyCKE HE JOITyCKaeTCs Pe3Koe TOPMOXeHHe OapabaHa yieOeaKku BO M30e)aHNUE COCKAKWBAHMS C HETO BUTKOB
kabems. He pekoMeHIyeTcss IpOBOIUTH CITYCK P BRIKIIFOUYEHHOM JIBUTATENe MTOAbEMHHUKA.

6.3.6.2 [IBmwkeHne mpuOOPOB Ha CITyCKe KOHTPOJHPYIOT IO HATSDKEHUIO (TPOBHCAHWIO) KaOels,
JMATIYNKY HATSHKEHHS] W 10 M3MEHEHHWIO Ha JKpaHe MOHHTOpPA 3HAYSHWH BEIMYWH, M3MEpPSIEMBIX MpHUOOpamm.
JlormyckaeTcs BBHITIONHITE BO BpeMs CIIyCKa OIepariiii KOHTPOIS PEeXKUMOB pabOThl CKBAXHHHBIX HMPUOOPOB,
IIPOBOANUTH KOHTPOJIBHBIE 3aITUCH ITPOTUB OTIOPHBIX TOPU30HTOB U T.II.

6.3.6.3 Ilpu 3aTpyIHEHHOM CIIyCKE CKBa)KHHHBIX NMPHOOPOB, OOYCIIOBICHHOM BS3KOH NMPOMBIBOYHON
JKUJIKOCTBIO, HAIMYMEM B CKBRYKMHE CATBHUKOB U YCTYIOB, JIOITyCKACTCS YBEIIMUYCHHE MACChl MPUOOPOB 3a CUET
3aKpeIIsieMbIX CHHU3Y CIEHUaJIbHBIX TPYy30B. [Ipy HAIMYMK B CKBa)KMHE YCTYIIOB LIEIECOOOPAa3HO YBEIUYECHHUE
JUTMHBI TPY3a.

B 0co00 CloXHBIX citydasXx, MO COIJIACOBAHHIO C HEAPOIOJIb30BaTeNeM, MPHUOOPHI CIyCKAalOT B
HCCIICyeMbIi MHTEpBaJ 4epe3 OypuibHble TPyObl cO CkopocThio He Oosnee 2000 M/4 MpH YCIOBUH, YTO
BHYTPEHHHH JHaMeTp TPyO MOJKeH OBITh O0JbIe BHENTHETO JuaMeTpa npudopoB He MeHee yeM Ha 10 M.

6.3.6.4 3a 50 M 110 320051 CKBaKHHBI CKOPOCTH CITyCKa IIPUOOPOB HEOOXOIMMO YMEHBIIUTE A0 350 M/4 1
3a/IefiCTBOBAThH PUBOJ JIEOSAKH.

[lepermyck kabenst B CKBaXHHY He JTOJDKEH MpeBHIIAaTh 2-5 M. Bo m3bexxaHue mpuxBaTta mpudopa win
3aunanns reou3ndeckoro kabens CTOSHKa MpHOOpoB Ha 3a00e He JOJDKHA MpeBbImath 5 MUHYT. MHoe
3HAaYEHHE JOIYCTUMOTO BPEMEHHM CTOSHKH OIPEACSAeTCS TEXHHYECKUM COCTOSHHEM CTBOJIA CKBKWHBI H
3a07aroBpeMeHHO  yCTAaHABIMBACTCS  COMVIAIICHHEM  MEXIy  TreoPH3MUECKUM  TPEIANpUATHEM  H
HE/IPOTOIb30BATENEM.

JmuTenbHOCTh TEXHOJIOTUYECKUX OCTAaHOBOK NPUOOPOB Ui MPOBENCHHS WCCIENOBaHWI (Hampumep,
Ui oTOOopa mMpo0 TUIACTOBBIX (IIFOMIOB WIIM 0O0pa3loB IOpPOJ) YCTAHABIMBAIOT COTJAIICHHEM MEXKIY
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reopU3NUECKUM TPEIIPUSITHEM W HEIpOoNoyb3oBareieM. JMuTenbHas CTOSHKA MOXET TNpeaycMaTpUBaTh
TpeboBanme "'pacxaxuBaHus" Kabems B mpeienax HECKOIbKUX METPOB.

6.3.6.5 TlompeM mpHOOPOB B HCCIEAYEMOM HHTEPBAJE BEAYT CO CKOPOCTHIO, HE TPEBHINIAIONICH
MaKCHMaJIbHO IOMYCTHUMYIO XOTS OBbI IJIsT OJHOTO M3 Moayieil coopku. [Ipu mpoxoxaeHnn CyXKeHHH B CTBOJIE
CKBaXUHBI (Oammak obcaaHoi konoHHB! wian HKT, cansHuKH, TONCTRIE MITaMOBBIE KOPKH) # 32 50 M IO YCThS
CKB2)KUHBI CKOPOCTh TIOJTheMa TPUOOPOB YMEHBIIAIOT 10 250 M/4.

6.3.6.6 ITogpem mpubOOPOB M UX COOPOK 3a MpeeIaMy HCCIIEyEeMbIX HHTEPBAJIOB BEAYT CO CKOPOCTHIO
He 6onee 6000 m/4.

6.3.6.7 Bo Bpems moabeMa mpuOOPOB BeIyT HEMPEPBIBHBIA KOHTPOJb 3a HaTshkeHueMm kabens. [lpu
YBEJIMYEHUH HATSKEHMS 10 3HAYEHMSI, KOTOPOE COCTABIISIET MOJIOBUHY OT Pa3pbIBHOTO YCHIIMA Kabess, oIbeM
npubopa (COOpPKH) TNPHOCTAHABJIMBAIOT. PabOTHl TPOJOIDKAIOT Jajiee, PYKOBOJCTBYSICH TPeOOBaHHUSIMU,
NPEABSBIIEMBIMH [T IPEAOTBPAILCHHS U JINKBUIAINH OCIOKHEHH U aBapuil B CKBaXXHHE (cM. pasgen 28).

6.3.6.8 B mporiecce moArOTOBUTENBHBIX pabOT M CITyCKOMMOABEMHBIX Omepanuii GopMupyior padboune
(haiimbl, comeprkalie 3arojioBOK, pe3yJbTaThl MEPHOTUIECKON M TOJIEBON KaTMOPOBOK, MEPBUYHBIE IaHHBIC
HU3MEPEHUM JIJIs CIEAYIOIUX 3aliCeil:

- OCHOBHOH - B TIpeJieNax KCCIeIyeMOro MHTEepBala W 00S3aTEIBHOTO MEPEKPHITHS C MPEAbIIyIINM
HWHTEPBAJIOM M3MEPEHU JUIMHON He MeHee 50 M;

- MOBTOpHOU - umHOM 50 M B mHTepBane HambOombmieil muddepeHnuanuy mokazanuii. B mpemenax
VWHTEpBaja TOBTOPHOW 3allUCH JOJDKHO HAaXOIUThCS HE MEHee ABYX MArHUTHBIX MeTOK TiyOuH. [lns
HMHTEPBAJIOB HCCIEN0BAaHUM MPOTKEHHOCThI0 MeHee 100 M MOBTOpHOE M3MEPEHHUE MPOBOJAT MO BCEH AIMHE
HWHTEpBaJa;

- KOHTPOJILHOH - anuHOM 50 M B MHTEpBajax, MO3BOJIIOMIMX OLCHUTh KadeCTBO BBIOJHEHHBIX
uccrnefoBaHuil. TakumMu WHTEpBaNaMu SBISAIOTCSA, HAIpUMeEp, IS DJIEKTPHUUECKUX U 3JIEKTPOMAarHUTHBIX
METOJIOB - BXOJ B O0CaJHyIO KOJIOHHY, Uil aKyCTHYECKHMX - HE3alleMEHTHPOBAaHHBIM YYacTOK 00camaHOM
KOJIOHHBI U T.I. B mpezaenax 3Toro naTEpBaia JOHKHO HAXOAUTHCSA HE MEHEE JIByX MAarHUTHBIX METOK TITyOHH.

6.3.6.9 JIucKpeTHOCTh PETHCTpaIlMi MAHHBIX 1O TIyOWHE M OOMMX M JETANBHBIX HCCICIOBAHUN
mommkHa coctaBisath 0,2 M. HcecnemoBanms wmmkpomeromamu - MK, BMK, MukpokaBepHOMETpUH H
HakKkJIOHOMETPHH, - a TaKKe WCCIEOBaHUS CKBAXHWH, HAXOMAIIMXCS B OKCIUIyaTallld, W CIICI[HAIbHBIC
WCCIIEIOBAHUS B OTKPHITOM CTBOJIE BHITIONHSIOT ¢ TUCKpeTHOCTHIO 0,1 w/mmm 0,05 m.

6.3.6.10 lar muckpernszanmu ALl BeIOMparoT TakuM 00pa3oM, YTOOBI MAaKCHMANBHO JOMYCTUMbBIC
MIOTPEIIHOCTH MPe00pa3oBaHUs CUTHAJIOB He mpeBblmand 0,2 0T COOTBETCTBYIOIIUX MPECIIOB JOIyCKAeMbIX
OCHOBHBIX MOTpEIIHOCTeH H3MepeHuil. PasMep mara 3amokeH B MPOrpaMMHOM oOecredeHHuH HH(POBOTo
npubopa wm AL peructparopa npu onndpoBKe aHATOTOBBIX CUTHAJIOB Ha MTOBEPXHOCTH.

6.4. [lepBuuHOe peJaKTUPOBaHUE U KOHTPOJIb JAHHBIX

6.4.1 IlepBu4HOE pEHAKTUPOBAHWE MAHHBIX BEITIONHSAIOT HEMOCPEACTBEHHO Ha CcKkBakmHe. OHO
BKJTIOYAET:

- YBSI3KY DJIEKTPOHHBIX M MAarHUTHBIX METOK B pa0oduXx (hailrax OJHOHN CITyCKOTIOAbEMHON OTIepaIliH;

- YBSI3KY M0 TNTyOWHAM JTaHHBIX, 3apPETHCTPUPOBAHHBIX TIPU Pa3HBIX CITYCKO-TIObEMax;

- COBMEIICHUE TOYEK 3aIHCH Pa3HBIX MPHOOPOB (MOIyIIEH) 10 TITyOHHE;

- IPUIaHUE KPUBBIM MACIITa0O0B, BEIPAKEHHBIX B (PU3NYECKUX eIUHUIIAX;

- ¢opMmupoBaHHE ISl KaXIOrO METoJa eIuHoro ¢aiia HeAporoib3oBaTelns: (HECKOJIBKUX (aiiios,
KOJINYECTBO KOTOPBIX COOTBETCTBYET KOIUYECTBY METOIOB, BHIITOJHIEMBIX COOPKOH MPHOOPOB).

6.4.2 Ecnu Mexnay OBYMS COCEIHMMH MAarHUTHBIMH METKaMH KOJIHYECTBO 3JEKTPOHHBIX METOK
[IIyOWHBI, 3apPETHCTPUPOBAHHBIX € maroM 1 cM, OOJbIE WIM MEHbIE PAacYETHOI'O KOJIMYECTBA METOK, TO
paccTosiHuEe MEXIy 3JCKTPOHHBIMH METKaMH YMEHbLIAETCs (YBETMUMUBACTCS) MPOMOPIMOHATIBHO OTHOIICHHIO
KOJIMYECTB (DAKTUUECKU M3MEPEHHBIX U PACUETHBIX METOK.

6.4.3. daitn Heapononb3opareas GOPMUPYIOT U3 pabouunx (aiiaoB. OH T0JKEH COACPKAaTh: 3ar0JI0BOK
C JIaHHBIMH, TEPEYHCICHHBIME B M. 6.3.4, BKIIOYas cXeMaTHYeCKUe PUCYHKH KOHCTPYKIMH CKBAKUHBI H
npubopa wiu cOopku mpubopoB (NpurokeHue [1); OCHOBHYIO, MOBTOPHYHO M KOHTPOJIBHYIO 3aIllUCH -
KapoTaXHble JaHHBIE C 3aJaHHBIM IIaroM AMCKPETHOCTH IO TIIyOWHE; KaJuOpOBOYHBIE NaHHBIE 10 W TOCHE
MIPOBEICHHSI UCCIIEIOBAHNN M TAHHBIE TIOCIIETHEN MepHOAMIeCKON KaTHOPOBKHU B TAOINIHOHN opMe.

6.4.4 @aiin Hegponoap3oBarens GopMupyroT B popmare LIS.

6.4.5 Ecii 1ipy IepBUYHOM PEIaKTUPOBAHUM OYAyT YCTAHOBIEHBI COOM W HEAOCTATKH PETHCTPAIIHH,
CHIDKAIOIME KaYeCTBO MEPBUYHBIX JJAHHBIX KaKOr0-JIMOO METO/a, TO UCCIEOBAHMSI STHM METOIOM BBIITOTHSIOT
IIOBTOPHO.
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6.5. ITosryueHue TBepIOi KONMUM HA CKBAKUHE

6.5.1 Copepxanue TBEpAOW KOMHH TEPBUYHBIX MaHHBIX ITOJDKHO TIOJHOCTBHIO OTpaKaTh Qailr
Heapomnob3oBaress (M. 6.3.4 u n. 6.4.3).

6.5.2 lns obecriedeHus! €AUHBIX (DOPMATOB MPEACTABICHUS JaHHBIX KapOTa)KHbIC KPUBBIC BHIBOAST HA
9KpaH MOHHUTOPA, PYJIOHHYIO0 OyMary mHupuHON 22 CM WM Ha CTaHIAPTHBIE TUCTHI mucyelt Oymaru gopmara A4
B TpeKax, PeKOMECHIOBAaHHbBIX MeXIyHapoaHbM ctangapToM API (cM. Hanpumep, Schlumberger Cyber Service
Unit* Wellsite Products, Calibration Guide and Mnemonics. CP32. 1989). Pazmepsl u pacmoniokeHHe TPeKOB
MmoKa3aHbl Ha PUCyHKe 1.

Nwms tpeka [IInpuna Tpeka, B aroimax
T1 2,5
TD 0,75
T2 2,5
T3 2,5
T23 5,0

TI1L 1,25
TIR 1,25
T2L 1,25
T2R 1,25
T3L 1,25
T3R 1,25

123 >

T2v>;;vT3-——>

<«T1L» <«T2R»|«T3L»|« T3R »

PucyHox 1. HauMeHOBaHusI, pasMepbl U PACIIOJIOXKEHUE TPEKOB B
dopmare API nna BeiBoma mepBuYHBIX KpuBBIX [ MMC Ha TBEpIbIE
HOCHUTEJIU

6.6 IlpuemMka MaTepua 0B KOHTPOJILHO-UHTEPIPETAMOHHOM CJIYKO0M

6.6.1 PGSy.]'IBTaTI)I FeO(i)I/ISI/I‘IeCKI/IX I/ICCJ'IGILOBaHI/Iﬁ noAJIeKaT BTOPUYHOMY KOHTPOJIIO, OCHOBHBIMH
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LeTSIMA KOTOPOTO SIBJISIFOTCSL OIIEHKA MOJHOTHI BBITIOJMHEHHWS 3asABJICHHOTO KOMIUIEKCA WCCIIEOBAHUN H
BO3MO’KHOCTH MCTIOJB30BAHUS PE3yTHTATOB U3MEPEHHUH I KAYECTBEHHOMN M KOJMYECTBEHHON MHTEPIPETAIIHH.
BTopu4HBI KOHTPOIIE KaYeCTBA OCYIIECTBILIIOT MIPH NMIPHUEMKE HHTEPIIPETAIIMOHHOMN CITyKO0H reohu3nIecKoro
MPENNPHUATHAS TEPBUYHBIX MaTepPHAOB OT KapoOTaXHBIX MNapTuil (oTpsamoB). PermameHT chaum/mpueMKH
OTYETHBIX MaTEPUAIIOB (CPOKH, UCTIOTHHUTEIH) OTIPEACIACTCS MPEIPUITHEM.

OKOHYATENBHBI KOHTPOJb KAadeCcTBA MAaTEPHajOB OCYIIECTBIISIIOT BO BpeMs HX KOMIIEKCHON
TeO0JIOTMYECKON MHTeprnpeTanuu. Pe3yibTaThl 3TOr0 KOHTPOJS HE CKa3bIBAIOTCS HA OIIGHKE Pa0OThI MApTHH
(oTpsia), BEIIAHHOM WHTEPIPETAMOHHOMN CIyX001 IpH MPHEMKE MaTEepUAIIOB.

6.6.2 OT4ETHBIMH MaTepUataMy, MOUISKAINMH caue/IpUEeMKe, SIBIISIOTCSL:

- HapsJ-3aKa3 Ha MPOBeAeHUE reoPU3NUECKIX UCCIEIOBaHUN U paboT B CKBasKUHE;

- aKT 0 TOTOBHOCTH CKBaXuHBI K poBeaenuto ['UC (npunoxenns B wmm N);

- aKT O BBINIOJHEHWUU TeOPHU3MUECKHX HCCIENIOBAaHUH W paboT B CKBaXWHE, OpMa M COAEpKaHHE
KOTOPOTO COTJIACOBAHBI MEXKIY Ie0(pM3NIECKUM MPEANIPUITHEM U HEJPOTIOIh30BATETIEM;

- (paiI-MPOTOKOI BRIITOJIHEHHBIX HCCIIEIOBAHUN;

- paboune hansr;

- (haiiuTBl HEAPOTIOTH30BATEIIS;

- TBepAble KOMUH MaTepHajioB, €CIM OHHU IIepelaBaNCh NPEICTaBUTENI0 HEIPONOIh30BaTENs Ha
CKBa)KUHE.

6.6.3 KpurepusiMu KOHTPOJIS CITy>Kar:

6.6.3.1 IlonHOoTa M 0OBEMBI BHIIONHEHHS HCCIEIOBAaHUA M padoT, 3asBICHHBIX B Hapsa-3akase. [lpu
HECOOTBETCTBMM 3asBJICHHOTO M BBHINOJHEHHOTO KOMIUIEKCAa METONOB WM HHTEpBala HCCIeI0BaHUM
YKa3bIBAIOTCSI IPUYMHBI HEBBITIOIHEHUs! (TIEPEBBITIOIHEHHS) 3aKa3a.

OKoOHUaTEeNbHBIM BBIBOJ O BBIMOJHEHUM 3adBJIEHHOTO KOMIUIEKCAa MCCIEOBaHMN JAeNaroT Iocie
3aBEpILEHNST KOHTPOJISI KAYeCTBA: UCCIICIOBAHUS CUYMTAIOTCS BHITOJHEHHBIMU B MHTEpPBale TITyOUH, B KOTOPBIX
IOJTyY€HBI MaTePUAIIBI XOPOIIETO U YAOBICTBOPUTEIHHOTO Ka4eCTBa.

6.6.3.2 Hamuume B ¢aitnax HeIpoIoiap30BaTels] WHOOPMAITMOHHBIX CBEIACHUH, HEOOXOIUMBIX IS
JOKYMEHTHPOBAHHUS W KOJMYECTBEHHOW WHTEPIPETAIMN 3aperuCTPUPOBAHHBIX IU(PPOBBIX NaHHBIX (CM.
n. 6.3.4). OrcyrcTBue B (aiiax Kakux-TO WHPOPMAIMOHHBIX CBEJCHUN BOCIOJHSET HHTEPIPETAIIMOHHASL
ciryx0a reopu3NIeCKOTO PEATPHUITHS.

6.6.3.3 JlocTOBepHOCTh BBITIOJHEHHBIX HCCIIEOBAHUN KOHTPOJIMPYETCS COONIOJIEHUEM CIIEAYIOIIIX
TpeOOBaHMIA:

- HalW4YMeM M BOCIPOU3BOJMMOCTBIO PE3YJIbTATOB MNEPHUOAMYECKON M TOJIEBOH KamMOpOBOK IS
Ka)XI0TO0 METO/1a HCCIIeJOBaHM U padoT;

- IOCTOSTHCTBOM M COOTBETCTBHEM IIara JUCKPETH3aLUH 10 NTyOuHe yKa3aHHOMY B HapsiA-3aKase;

- cooTBeTcTBHEM MaciuTaba HU(POBON perucTpanuy ILeHe MIIAAIIEro paspsga OU(PpPOBOrO KoJa B
€IMHHUIIAX U3MEPSIEMOT0 TTapaMeTpa;

- COXpaHEHHMEM 110 BCEMY MHTEPBAITy UCCJIE0BAaHUHN 3aIaHHON CKOPOCTH U3MEPEHUI;

- HaJIMYUEM TMEePeKpPBhITHSA C MPEIbIIylIiM HHTEPBAJIOM HCCIEAOBAaHUM, MOBTOPHON W KOHTPOJIHHON
3ammcel, BHITOTHEHHBIX B MHTEpBajax TiTyOWH MPOTHKEHHOCTHIO He MeHee 50 M M coleprKalnx He MEeHee IBYyX
MarHUTHBIX METOK TJIyOMH B 3THX WHTEpBajiaX. BOCIPOM3BOAMMOCTH NAaHHBIX B MHTEPBANAX IEPEKPBITHA,
MTOBTOPHBIX M KOHTPOJIBHBIX M3MEPEHUH MOJKHA HAaXOAWUTHCS B Ipeleiax, YKa3aHHBIX ISl KaXIOTO METoja
(mpubopa) B 3KCIUTyaTallMOHHON TOKYMEHTAIMH WK B HacTostieM PJl;

- pacxokJeHueM TITyOWH B MHTEpBaJIaX MEPEeKpHITHA B MpPeJeliaX, He MPEBBIMAININX YKAa3aHHBIX B
Tabnuue 2;

- HaJMYUEM MAarHUTHBIX METOK IIyOWH, MakCHMallbHOE PAacCTOSHHE MEXIY KOTOPBIMH HE IOJKHO
npeBbImarh 20 M; KOJIMYECTBO DJIEKTPOHHBIX METOK TTTyOMH MEXKAY MarHUTHBIMH METKaMHU JOJKHO OTJIMYAThCS
OT HOMMHAJILHBIX 3HAUeHUI He Oojiee uem Ha 1%;

- BBINIOJJHEHUEM YaCTHBIX KPUTEPHEB, YCTAHOBJICHHBIX U OOJBIIMHCTBA T€O(PU3MYECKUX METOJOB,
HalpuMep: PaBeHCTBO MOKa3aHWW TPagUEHT- M MOTEHIHAI-30Ha MUKPOKapOoTaka MPOTHUB TIyOOKHX KaBEpH
YAETHFHOMY CONPOTHBIIEHUIO TPOMBIBOYHOM JKUIKOCTH; COBMA/IEHNE PE3yIbTaTOB pa3HOrTyOHHHBIX 30HA0B K
ITOCIIE MCTIPABIEHNUS 3a CKUH-d()(EKT B HEMPOHHUIIAEMBIX TUIACTaX OONBION TOJIHUHEI U Ap.;

- coONofIeHNeM AOTMONHUTENBHBIX TPeOOBaHUA, yCTAaHOBIEHHBIX TeO()H3MUECKUM MpEANpPUSTHEM U
HEPOTIONH30BATEIEM C YUETOM CIIeNU(UKH T€0IOTO-TEXHIUECKUX YCIIOBHH paiioHa padoT.

Tabéauua 2 - JlonmycTuMble pacxo:kIeHns rIyOMH B HHTePBaJiax MepeKpbITUs

['ryObuna uccneaoBanmsi, KM 0,5 1 2 3 4 5 6 >6
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Pacxoxnenue, M 0,5 1 1,5 2 2,5 3 4 5

6.6.3.4 Hannune B (halm-ipOTOKOJIE BBITIOJIHEHHBIX pa0OT 3amuceil Bcex omepanuid, MpeayCMOTPEHHBIX
JUISL TIPOBEIECHUS HWCCIICNOBAHUN ITaHHOW cOOpKOW (IMpHOOPOM), COOTBETCTBHE OYEPEIHOCTH BBITTOJHCHHBIX
onepauuii 3a1laHHOM.

6.6.4 KayecTBO M3MEpeHHI XapaKTepU3yeTcsl TpeMs OLieHKamu: "Xopouwo", "yJOBIETBOPUTENBHO",
"Opax".

6.6.4.1 Xopolmee KauecTBO - PE3yJbTaTbl M3MEPEHUH MOJIHOCTHIO COOTBETCTBYIOT TpPEOOBaHHAM
Hacrosiero PJI.

6.6.4.2 YNOBIETBOPUTEIIBHOE KadeCTBO - pe3yJIbTaThl M3MEPEHUIl He BBIXOAAT 32 MpeAessl
MOTPEITHOCTEH, TOMyCTUMBIX JJIs1 KAKAOTO METOa, HO IaHHbIE 3anmucansbl ¢ negekramu. K nedexram oTHOCST:

- otcyrcTBHe 110 20% METOK ITyOHH;

- OTCYTCTBHE B 3aT0JIOBKE HEKOTOPBIX U3 YKa3aHHBIX B M. 6.3.4 cBeneHUH;

- OTCYTCTBHE MOBTOPHBIX HJIM KOHTPOJBHBIX 3alMCEH, €CIM MOTPEITHOCTh M3MEPEHUH MOXKET ObITh
OIlEHEHAa WHBIM IIyTeM (10 COBIAJCHHUIO 3apETHCTPUPOBAHHBIX JaHHBIX B WHTEpBaje TEPEKPHITHI C
MPEeNbIIyIIAM HU3MEPEHHEM, 110 M3BECTHBIM 3HAYCHHSM TMapaMeTpPOB HA OTHENBHBIX JINTOJOTHYECKH
BBIJIEp)KaHHBIX y4acTKax pazpesa);

- OTCYTCTBHE OJHOH M3 KAIIMOPOBOK, BEITIOHEHHBIX JIO WU TTOCIE UCCIIEIOBaHUH;

- HeOoJbIINE Pa3phIBBl B MAaCCHBE JIaHHBIX, BBI3BAHHBIE 3aTsHKKAMU COOpKHU (TIpuOOpa), eciii OHU He
MIPETISITCTBYIOT BhIJaue 3aKIIOYCHUS;

- TPOYME HEJOCTAaTKU U YIYIICHHs, HE HCKJIIOYAIONINE BO3MOXHOCTH HWCIOJIb30BAHHUS KPHUBBIX IS
peleHns 3a1a4, NOCTaBJICHHBIX Mepe]] JaHHBIM BUIOM HUCCIIEIOBaHUSI.

6.6.4.3 bpak - maHHBIE 3aMUCaHBI C MOTPEITHOCTSIMH, MPEBBIMAIOMIMMA JOMYCTUMBIC IS JAHHOTO
METO/a, WIH C YIYWEHUSIMA M MOMEXaMH, KOTOpble HENb3sl MCIPaBUTh MpU O00paboTKe, B pe3yibTaTe 4Yero
MaTepHal He MOXKET OBbITh HCIIOJIb30BaH JUIS PEIICHUS 3a/1a4, IIOCTABICHHBIX Mepe JaHHBIM METOJIOM.

6.6.4.4 Matepuanbl C OIIEHKOW "XOpomro" MOMyCKAaroTcs K JaibHEWIeld o0paboTKe 3a IOIIHUCHIO
HHTEPIPETATOPA; c OTICHKO "y IOBIETBOPHUTEIHHO" - 3a MTOATIHCHIO HavdaIbHUKA
KOHTPOJIBHO-WHTEPIIPETAIMOHHOMN CITYKOBI.

BpakoBanHbIe MaTepuaisl K 00pabOTKe HE JOMTYCKAOTCS.

I'padmueckre MaTepuanbl BCEX BHIOB HCCIIENOBAHHN BBINAIOTCS HEAPOIIOIB30BATENI0 TOJBKO 32
ITOAITMCHIO TIIABHOTO (CTApIIEro) reojiora reoPu3nIecKoro MpeAnpUsLTHsL.

6.6.5 JloKyMeHTaui pe3ylbTaTOB UCCIEAOBaHUN (OPMUPYIOT TMOCIE KOHTPOJII KadecTBa U
VHTEPIIPETAlMU MEePBUYHBIX JaHHBIX. OHA JOJKHA COJNEpKaTh MHMOPMAIUIO, MOICKAIIYI0 MOCTOSHHOMY
XpaHEHUIO:

- pabouwe ¢aiinbl, comepKanre BCo HHHOPMAIIHIO, MOJYUYCHHYIO MTPYU UCCIICIOBAHUIX B CKBAXKUHE;

- (aiinbl HeAPONOIB30BATENS IS KAXKI0T0 re0(pU3NIECKOT0 METO/IA, COJepIKaIINe BCIO HEOOXOTUMYIO
WHGPOPMAIUIO U TIPeTHA3HAYEHHBIC IS IIOCIIETYIOIIETO PEIICHNUS Te0JOTHYECKUX U TEXHHYCCKUX 33]1ay;

- (baiiyt ¢ pe3ypTaTaMU KOHTPOJISI KAUECTBA TIEPBUYHBIX JJAHHBIX;

- 3aKIIOYEHHE TI0 pe3yJbTaTaM WHTEPIPETallid, COMPOBOXKIAIOMIEeCs TabmuaMu o0paboTKu
MIEPBUYHBIX TaHHBIX;

- TBep/ble KOITMU MaTEePHAJIOB.

6.7 ApxuBanusi NepBHYHBIX MATEPUAIOB

6.7.1 ApxuBanuo nepBuyHbIX MaTepuaioB [ MIC BemyT ¢ LeNbl0 MOCTOSHHOTO XpaHEHUs] NepBUYHON
nHpOpPMaUK O Heapax M oOecredeHUs] BO3MOXKHOCTH €€ TMOCcIenyolel nepeodpaboTku ¢ MCIOIb30BaHUEM
HOBBIX METOJMYECKHX M IMPOTPaAMMHBIX CPEICTB M H3BJICUCHUS JOMOJHUTEIBHOH, paHee HE IONyYeHHOU
UHQOPMAIHH.

6.7.2 OcHOBHBIE TpeOOBaHUS K apXUBAIMH: TIOJHOTA APXUBUPYEMBIX MaTEPHAIIOB, UCKIIOUEHHE YTPATHI
MaTepHaIoB U HECAHKIIMOHUPOBAHHOTO JOCTYIA K HHM.

6.7.3 ®opma xpaHeHUs WHOOPMAITIH - (aiIsl ¥ TBEPbIe KOIMMH B ABYX DK3EMIUIIPAX, pa3MelleHHBIC
Ha pa3HbIX HocuTessx. OfHa U3 TBEPABIX KOMHH J0JDKHA OBITH BBIOJHEHA HA HETIEPEe3aluChIBAEMOM HOCUTEIE
(mampumep, CD).

6.7.4 ApxuBanuu nomiexar paGodue Qaiyil, B TOM YHCIEe M T€ NEPBHYHBIC, JaHHBIE MO KOTOPHIM
MpU3HaHBl OpaKkOBaHHBIMH, (ailibl HEAPONONB30BATENS JUISI BCEX BBINOJHEHHBIX W NPU3HAHHBIX
KOHIMIIMOHHBIMHA U3MEPEHHH, 3aKJIIOYCHUE C PE3yNbTaTaMU I€0JOrHYeCcKOil HHTEpPIpeTalun, APyrue JaHHbIE,
MOJTyYEeHHBIE B Iporiecce OypeHus 1 SKCITyaTaluy CKBa>KUHBI.
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6.7.5 daiin HeaPOIOIL30BATEIS TOJKSH COICPIKATh CBEICHUS, IepeUncieHHbie B M. 6.3.4 u n. 6.4.3:

- TIOJIHBIE W COKpAaICHHBIE HAMMEHOBaHUS HEIPOTIONB30BaTesl M MPOM3BOJAMTEINS HCCIICAOBAHUN U
pabor;

- JaTy TPOBEJCHHUS W JaHHbIE 00 OOBEKTE UCCIECIOBAHUIM - MECTOPOXIECHHE, HOMEp CKBAXKWHBI, €€
Ha3HAuCHHE, alIbTUTY/Y, HHTEPBAI U Ha3HAUYCHHUE UCCIICIOBAHUI;

- TEOJIOTO-TEXHUYECKUE YCIIOBUS U3MEPEHHN - TUAMETP CKBKUHBI, TABICHUE U TEMITEpaTypa Ha 3a00e,
CBOWCTBA MPOMBIBOYHOM KHIKOCTH;

- TUIIBI 1 HOMEPa PETUCTPATOPa, CKBAXMHHBIX TPUOOPOB U UX COOPOK;

- JUIMHBI U3MEPHUTENBHBIX 30HI0B U TOUKH 3aIHCH;

- U1 TpuUOOpPOB PaTUOAKTHBHOTO KapoTaka - THII M MOIIHOCTh HCTOYHUKA HOHHU3HMPYIOLIECTO
U3ITy4CHHUS,

- BHIITOJIHEHHBIE KaTHOPOBKH;

- IEpPBUYHBIC JaHHBIE OCHOBHOTO, KOHTPOJIBHOTO U TIOBTOPHOTO U3MEPECHHUI;

- OIIGHKY Ka4yecTBa MEPBUYHBIX JIaHHBIX.

6.7.6 ®opmat apXMBHBIX JaHHBIX - LIS.

6.7.7 OcHOBHBIE TPEOOBAHMS K OPTaHU3AIIUN apXHUBAIIHH:

- pasHble 3K3eMIUISIPBI JOJDKHBI XPAHUTBCS B PA3HBIX MECTaX JJIsl HCKIFOUCHHSI HEBOCITOTHUMOM MOTEpU
pu popc-MakOpHBIX 0OCTOATENBCTBAX (TTOXKAp, KpaXka, CTUXHITHOE OeCTBHE);

- IpU XPaHEHWH HEOTPEIAKTHPOBAHHBIX pabounx (ainoB B HecTaHIAPTHBIX (QopMaTax JOKHBI
apXMBHUPOBATHCS TAKXKE MPOTPAMMHBIE CPENICTBA, MTO3BOJIIIONINE OCYLIECTBUTH MEPEBOA AaHHBIX B ¢opmat LIS
WK ApYTHe OOIENPHUHATHIE MEXKAYHAPOAHbIE (POPMATHL.

7 TexHo0rUsl H3yYeHHsI Te0JIOTHYeCKNX Pa3pe30B CKBAKUH

leodusnueckue uccnenoBaHus pa3pe30B HEDTSIHBIX M Ta30BBIX CKBAKHWH BCEX KaTeropuil (KapoTax)
HOJ{Pa3eIIsIOT:

- Ha o0mme, Marepuanbl KOTOPbIX IpPEAHA3HAU€Hb! Ul PACWICHEHUs pa30ypeHHBIX pa3pes3os,
BBIICJICHUSI B HUX OCHOBHBIX JIMTOJIOTO-CTPATUIPaMUECKUX KOMIUIEKCOB IIOPOJ, IEPCIEKTUBHBIX H
MIPOAYKTUBHBIX OTJIOKECHUH;

- IeTaJibHblE, KOTOPBIE BBIIOJIHAIOT B MPOAYKTUBHBIX U MEPCIIEKTUBHBIX HAa HE(THh U ra3 UHTEPBaJIax C
LEJIBIO OIPEEICHNS] KOJTMUYECTBEHHBIX XapaKTEPUCTHK ILIaCTOB.

leonmormueckyto HMHTEpHpETaNUI0 NaHHBIX OOMMX M JCTAIBHBIX HCCICAOBAaHUHA  BBIMOJIHSIIOT
HETIOCPEACTBEHHO MO 3aBEPILIEHUH CKBAKMHHBIX Pa0OT (OnepaTHBHAS WHTEPIpETalys) U Ha dTame MoJcdeTa
3amacoB HeTH W Taza (CBOAHAs WHTEPIPETALMs), MCIONB3yS U1 3TOr0 MeTpopHU3MUecKoe oOecledyeHue B
pa3Hoil CTaAuu TOTOBHOCTH.

TexHomornveckasi cxema MpPOBEIEHHUS WCCICIOBAaHMM, BKIIOYAONIas] TECTHPOBAHUE M KaIUOpPOBKY
CKBXMHHBIX MPUOOPOB M HA3EMHBIX CPEACTB, PETUCTPAIIMIO W KOHTPOJIb KAa4eCTBa MEPBHUYHBIX HU(POBBIX
JMaHHBIX, (QOopMHpOBaHHE pabounx W OTYeTHBIX (ainoB ((aiioB HEIPOMOIB30BaTENsA), COOTBETCTBYET
M3JI0KEHHOH B pa3aernie 6 macrosmero PJI.

7.1 Oome uccjieq0BaHUS

7.1.1 O6ume uccneroBaHus BBIIONHAIOT BO BCEX CKBaKMHAX [0 BCEMY pa3pesy, BCKPHITOMY OypEeHHEM.
Onu o0ecneunBaoT:

- OIIPEENIEHUE TPOCTPAHCTBEHHOTO MOJIOKEHHUS U TEXHUYECKOT'O COCTOSIHUS CTBOJIOB CKBa)KHH;

- BBbIJICJICHHE CTpaTUrpaUuecKuX perepoB M pasliesieHHe pa3pe3a Ha JIMTOJIOTO-CTpaTurpauyeckue
KOMITJIEKCHI U THITBI (TEpPUTeHHBIH, KapOOHATHBIN, XeMOTE€HHBIH, ByTKAHOI'€HHBIH, KPHCTALTHYECKHN);

- UISHTU(QUKAIHMIO  JIUTOJOTO-CTPATHIPAPUUECKHX  KOMIUIEKCOB, K KOTOPBIM  IPHUYPOYCHBI
MIPOIYKTHBHBIC U/WITH MIEPCIIEKTHBHBIC Ha HEPTh U ra3 OTIOKCHHUS;

- pacwiieHeHHWe pa3pe3a Ha IUTaCThl, WX TPUBA3KY IO OTHOCHUTEIHHBIM W aOCOJIOTHBIM OTMETKaM
IIIyOuH, BHYTPU- U MEXIUIOLIAJHYIO KOPPEJIALUIO Pa3pe3oB;

- IPUBS3KY UHTEPBAIOB 0TOOpa KepHa 1o TIyOnHe;

- INTOJIOTMYECKOE N3YUECHNE HHTEPBAJIOB pa3pesa, He 0XapaKTEPU30BaHHBIX KEPHOM;

- MpUBA3KY IO TIJIyOMHE WHTEPBAJOB ONPOOOBaHMH, WCHBITAHUH, nepdopaunuy, MaTepHalIoB
reo(pU3NUECKUX HUCCIECIOBAaHUN B 00CaKEHHBIX CKBAXKHUHAX;

- uHQOpMAIMOHHOE oO0ecleYeHue HMHTEPIpeTalud Ha3eMHBIX  (IOJIEBBIX) TeO(U3UUECKUX
HACCIENOBAHUMN.
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7.1.2 Kommuiekc o0ImuX MCCIeTOBAaHUM €IWHBIA ISl BCEX PAlOHOB CTPAHBI U MPAKTHUECKU JUIS BCEX
Kateropuit ckBaxkuH (Tabnvua 3). B skcIiulyaTallMOHHBIX CKBaKHHAX TMPH KYCTOBOM OYPEHHH MOJIHBIN
KOMIUIEKC BBINIOJHSIOT B BEPTUKAIBHBIX CKBO)KMHAX, B HAKJIOHHBIX CKBRKMHAX M3 HETO MOTYT HCKJIIOYAThCS
BK, AK, I'TK-II.
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Tadauua 3 - O6s13aTe/IbHbIEe KOMILIEKCHI Fe0(pM3nUeCKNX UCCIeJOBAHNNA He00CAKEeHHBIX CKBAKUH ISl PellleHNs re0JI0rn4YecKUuX U TeXHHYeCKUX 3a1a4

CTpyKTypa KOMILIEKca

KaTCFOpI/ISI CKBa>XHH

OmnopHas, mapameTpudecKas CtpyKTypHas, TOUCKOBAs, OIIEHOYHAS, OKCIuTyaTanuoHHas
pa3BenovHas
1 2 3 4

O6mume nccnenoBanus (10 BCeMy
paspe3y CKBaKHH)

I'TH, IIC, KC (1-2 30812 13 cocTaBa
BK3), BK, I'K, HK, AK, I'TK-II,
npo¢unemerpus, Mukim., Pes.,
tepmomeTtpusi, BCII

I'TH, IIC, KC (1-2 30812 13 cocTaBa
BK3), BK, T'K, HK, AK, I'TK-II,
npodunemerpusi, Muki., Pes.,
tepmomerpusi (1), BCIT*(2)

I'TU*(3), TIC, KC (1-2 30112 u3 cocraBa
BK3), BK*(3), TK, HK, AK*(3), ITK-II
*(3), mpodunemerpust, Muki., Pes.

ITocTossHHAS YacTh AETaIbHBIX
HUCCIEI0OBaHUI

I1C, BK3, BK, UK (OMK), MK, BMK,
npodpunemerpus, ['K (CI'K), HK, UHK,
AK, I'TK-IT (I'TK-JIIT), Haka., IMK,
KMB

I1C, BK3, BK, UK (OMK), MK, BMK,
npopunemerpust, ['K (CTK), HK, AK,
I'TK-II (I'TK-JIIT)*(4), Haka*(5).

I1C, BK3, BK, UK (BMK), MK*(3), BMK,
mpodunemerpus, 'K (CT'K)*(3), HK, AK,
[TK-IT (TTK-JIT)*(3), (4)

H3meHseMast 4acThb JIeTaIbHBIX
HCCIICIOBAHUHN (IOTTOTHUTEIHHBIC
HCCJICTOBAHHUS):

- B CJIOXKHBIX (TPEIMHHBIX,
TITUHUCTBIX, OUTYMUHO3HBIX )
KOJUIEKTOpax

- JUTSL OTIPEAETICHIIS] MK (ITFOMTHBIX
KOHTAaKTOB

- [IPYU HU3KOM BBIHOCE K€pHaA

- [Ipu HGOHHOSHaqHOﬁ
HUHTCPIpETAlIUN

- JUI MOATTMPOBAHUS 3aJICKeH U
IIpU IIPOBEIAECHUN
3D-ceiicMopa3BenKu

JAK, 'K, OIIK, UIIT, 3K -
ckanupoBanue, AK - ckanupoBanue,
SIMK

I'’IK, OIIK, UIIT, UTHK

CKO (otbop 00pa3ioB MOpo] CBEPIISIIUM
KepHOOTOOPHUKOM)

'K, OIIK, UIIT, CKO, creruaibHbIe
WCCIIeZIOBaHUS CO CMEHOH YCIIOBUH B
CKBayKHHE

JK, TAK, OIIK, UIIT, OK -
ckanupoBanue, AK - ckanupoanue,
SAMK

I'’IK, OIIK, UIIT, UHK, MK

CKO

'K, OIIK, UIIT, CKO, crieruanbHbIe
WICCIIEJIOBAHMUS CO CMEHOH YCIIOBUH B
CKBa)KHHE

K, TIK, OIIK, UIIT, 5K -
ckanupoBanue, AK - ckanupoBanue,
SIMK

I'’IK, OIIK, UIIT, UHK, MK

I'IK, OIIK, UIIT, CKO, creruanbHbie
WICCIIEJIOBAHUS CO CMEHOH YCIOBUH B
CKBa)KHHE

Haxi., BCII

MpumevaHus:

*(1) - B HECKOJIbKUX CKB)XXKMHAX HA ILIOMAAN (MECTOPOXK/ICHHH),
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*(2) - BO BCEX MOMCKOBO-OLICHOYHBIX CKBAYKMHAX, B Pa3BEAOYHBIX CKBAKHUHAX - ITPH OJIN3KOM PACIIOIOKECHUH cericMonpoduieii;
*(3) - mpu KycTOBOM OypeHHH - B BEPTUKAIBHBIX CKBAKHHAX KyCTOB;

*(4) - B pa3pe3ax ¢ kKapOOHATHBIMH KOJIJICKTOPaAMH;

*(5) - B TOUCKOBBIX, OIEHOYHBIX U Pa3BEIOYHBIX CKBAKHHAX MPH HAKIIOHE TPAHUI IJIacTOB Ooiee 5° K OCH CKBa)KHUHBL.
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7.1.3 Dranbl, HHTEPBaAIbl U 00BEMBI OOIIHUX MUCCISIOBAHUM 3aK/IaIbIBAIOT B IPOCKTHI HA CTPOUTEIHCTBO
CKBXXMH. B 3aBHCMMOCTM OT pemaeMbIX 33Jad HCCIEAOBAaHUS TOJPA3NEISIOT HAa IMPOMEXYTOYHBIE U
3aKJIIOYUTENIbHBIC, KOTOPbIE BBIMOJHSIIOT IIOJHBIM KOMIUIEKCOM B 33JaHHBIX WHTEpBallaX, U IPUBS30YHBIE,
Ha3zHayaeMble 10 Mepe HEOOXOIUMOCTH.

[IpomexyTouHbBIE HCCIIEAOBaHUS MPOBOAAT IO 3aBEPIICHUIO pa30yprBaHHU WHTEPBAJIOB, HAMEUEHHBIX
IUTS TIEPEKPBITHS KOHIyKTOpoM (¢ mepekpbitueM B konmonHe Meromamu 'K, HK, AK wnHTepBama cmycka
LIaXTHOTO HANPABJICHUS), TEXHUUECKUMHU (TEXHUYECKOH) KOJIOHHAMH, a TaKKe HKCIUTyaTallMOHHOW KOJOHHOM
BBIIIIE TIEPBOTO MPOTYKTUBHOTO WM NEPCHIEKTUBHOTO HHTEPBAa.

Jl514 OLIeHKM MPOCTPaHCTBEHHOTO MOJOXEHHUS U TEXHUYECKOT'O COCTOSHUS CTBOJIA CKBAXKUHBI C IIEIIBIO
ee 0e30MacHOro0 OypeHUs! BBIMOJHSIOT MPOMEKYTOYHBIE HCCIIEAOBAHNS OTPAaHMYCHHBIM KOMIUIEKCOM METOJIOB,
BKJIIOUAIONIMM HHKIMHOMETPHUIO, MPodUIeMeTpHIo, a Takxke, pu HeooxonumocTr, 'K mmu BK ms npusszku
pe3yJIbTaTOB.

3aKIIOUMTENbHBIE HMCCICAOBAHHUS MPOBOJST IO OKOHYAHWUM OypeHHsl CKBOXWHBI. B  riybokux
CKB)KMHAX MCCIIEOBAHUS BBHIMTOMHSIOT B HHTEpBasiaX, He npeBbimaromux 1000 m.

[IpuBsA304HBIE HCCIENOBAHUS IPOBOAAT C LIEIBIO OLEHKH IMOJOXKEHUS TEKYIero 3a00si OTHOCUTENIBHO
cTpaturpaMueCcKUX pENepoB, a TAaKKe IPUBSI3KU K pa3pe3y HHTEPBAJIOB OTOOpa KepHa, OnpoOOBaHUI U
ucneITaHuil. J{ist aToro ucnonp3yroT oguH-ABa Metoaa u3 cienyromero nepeuns: [IC, 'K u HK, BK (nmu UK),
npouIeMeTpusl.

7.1.4 UzmepeHus TemMreparypsl IPOBOAAT HA ABYX PEXHUMAX - HEYCTAHOBUBILEMCS U YCTaHOBHUBLIEMCSI.

JlaHHbBIE U3MEpEHH HAa HEYCTAaHOBUBLIEMCS PEKUME MCIIONIB3YIOT AJISl PEIIEHHUs OTIEPaTUBHBIX 3ajiau:

- OmpeleNieHHs TEeMIIEpaTypHOTro pexuMa paboThl OYypUIBHOTO HHCTPYMEHTa W TI'eO(U3UUECKUX
pubOpoB;

- BBIJICTICHHS TTOTJIOUIAIOIINX U OTJAIOIINX TJIaCTOB;

- OTIpeNieNIeHNsI BEICOTHI MTOIbeMa IIEMEHTa B 3aTPYOHOM MTPOCTPAHCTBE;

- y4era TeMIiepaTrypbl IpH HHTEPIPETALNN TeOPU3NIECKUX MAaTEPHATIOB.

W3mepennst Ha yCTaHOBHUBIIIEMCS PEXHME ITPOBOST Tociie anurensHoro (6onee 10 cyTok) nmpeObBaHUS
CKBa)XMHBI B IIOKOE Ul OIPEAETICHUS] €CTECTBCHHOM TeMIIEpaTypbl MOPOA U €€ paclpelesieHUs IO pas3pesy.
Bosee TOYHO NPOROIKHUTENBHOCTh NPEOBIBAHUS CKBaKMHBI B IIOKOEC YCTAHABIMBAIOT 10 pe3yJbTaTam
MIOBTOPHBIX HM3MEPEHUH BO BPEMEHHM - JOMYCTUMOH CUMTAIOT TaKyl NPOJODKUTEIBHOCTH INPEOBIBAHUS
CKBa)XHHBI B [IOKOE, IOCJIE KOTOPOH TeMIlepaTypa Mopo B JII0OOH TOUKe pa3pes3a n3MEeHHIach He Ooiee yeM Ha
1°C B TedyeHHe 3HAUNTENHHOTO (HE MEHEee CYyTOK) HHTEpBaia BPEMEHH.

7.2 JleraiibHble UCCJIET0BAHUSA

7.2.1 [eranbHble HCCIEAOBAHHS BO BCEX CKBKMHAX BBHIMOJHSIOT B MPOIYKTUBHBIX U MEPCIEKTHBHBIX
Ha HeTh M Ta3 MHTEpBajax, a B OMOPHBIX M MapaMETPHUYECKHX CKBAXHHAX - TAKKE B HEM3YYCHHBIX paHee
yacTax pa3pe3a. B KoMIulekce ¢ MaTepualiaMu JpyTUX BHUIOB HCCIENOBaHUM M paboT (ompoOoBaHWMIA,
WCTIBITAHUH, KEPHOBBIMH JIAHHBIMU H JIp.) OHU 00ECTICYNBAIOT:

- pacwJIeHeHHE M3y4aeMoro pa3pes3a Ha IUacTsl TommuHON 10 0,4 M, IpHUBS3KY IUTaCTOB MO TIIyOWHE
CKB2)KUHBI ¥ a0COJFOTHBIM OTMETKAM;

- JeTANbHOE IUTOJOTHYECKOE ONFCAaHWE KaXKIOTO IUIACTa, BBIIEIEHHE KOJJIEKTOPOB BCEX THIIOB
(TIOpOBBIX, TPEIIUHHBIX, KABEPHOBBIX W CMEIIAHHBIX) W OMNpEIeNIEHHE WX MapaMeTpoB - KO3(D(HUIIMEHTOB
[JIMHACTOCTH, O0LIeH 1 3PEeKTUBHON MOPUCTOCTH, IPOHULIAEMOCTH, BOI0O- U HE(TEra3o0HACHIICHHOCTH (eCiu
3¢ dexTUBHAS TONIIMHA KOJJIeKTopa npeBbimaet 0,8 m);

- paszgelreHue KOJUIEKTOPOB IO XapakTepy HACHIIEHHOCTH Ha MPOAYKTHBHBIE W BOJOHOCHBIE, a
MIPOAYKTHBHBIX - Ha T'a30- U He(DTECHACHILICHHBIE;

- ompefieTieHre TIOJI0KEHUH MEX(IIOUIHBIX KOHTAKTOB, TPAHHUI] IEPEXOTHBIX 30H, 3P PEeKTUBHBIX ra3o-
1 He(hTEeHACBIIIEHHBIX TOJIIUH;

- OIpeJeNIeHUe MIACTOBBIX JIaBJICHUN U TEMIIEPATYP;

- OTpeJieNieHue MUHEPATN3aIIH IJIACTOBBIX BOJI;

- MPOTHO3MPOBAHNE MOTEHIIHAIBFHBIX 1E0NTOB;

- TPOTHO3WPOBAaHWE CTPOEHHUS T'eOJOTHYECKOT0 pa3pe3a B OKOJOCKBAXMHHOM W MEKCKBOKHHHOM
MIPOCTPAHCTBAX.

7.2.2 OO0beMBl W KauyeCTBO MAaTEpHAaJOB JETANBHBIX HCCIEIOBAHHUN, IONyYEHHBIX B CKBaXKHUHAX,
poOypEeHHBIX HA MECTOPOKIECHHUH, TOJDKHBI 00ECTICUNTh:

- MIOCTPOCHHE TEOMETPUIECKOW, KOMIIOHEHTHOM, QUIBTPALIMOHHON U (UIIONAaIbHON MOJeNel 3aexu
(zanexeii);

- ONpeJeNieHHe IMOJCYETHBIX MapaMeTPOB C JOCTOBEPHOCTBIO, PErIaMEHTHPOBAHHOM HOPMAaTHUBHBIM
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JIOKYMEHTOM 2.9;

- obocHOBaHME KOA(DPHUITMECHTOB U3BJICUCHNUS;

- COCTaBJIEHUE TEXHOJOTHYECKHUX CXEM H MPOEKTOB MPOOHOH M OMBITHO-IIPOMBIIINIEHHON AKCILUTyaTalluu
1 TIPOEKTOB pa3padOTKH;

- TIOJTy9eHUE UCXOTHOW MH(OPMAIINH TSI MOHUTOPHHTA 3aJIe’Kell 1 MECTOPOXKACHUH.

7.2.3 TlonHBII KOMIUIEKC AETaIbHBIX MCCIEAOBAHUI BKIFOYAET TOCTOSIHHYIO M MU3MEHSEMYH0 4acTu (
Tabnuua 3).

7.2.3.1 TlocTostHHAs YacTh AETaIbHBIX UCCICIOBAaHUI MPAKTUYECKU OJTHA M Ta K€ AJIA BCEX KaTeropuid
CKBOXMH B pa3HBIX paloHaX CTpPaHbl C TOM JUIIL pa3HULEH, YTO B KOMIUIEKCHl ISl OMOPHBIX U
MapaMeTPUUECKUX  CKBAXUH  BKJIIOYAIOT  AJCPHO-MAarHUTHBIA  KapoTaX W KapoTaX  MarHUTHOU
BOCITPHIMYHUBOCTH.

7.2.3.2. H3mensemas  yacTb  JIeTAJBHBIX  HCCIENOBAaHUM  ONpeenseTcss  KOHKPETHOH
TCOJIOTO-TEXHOJIOTMYCCKOW CHUTyallMe B CKBOXHHE W MOXKET COIEpPKaTh II0 COTJIACOBAHUIO MEXKITY
HEAPOTIONH30BaTEIEM M MPOU3BOIUTENEM padoT (reopr3muecKuM MPEeaNpUiTHEM) TOTHOCTHIO MIIM YaCTHYHO
BCE BUJIbI UCCIICIOBAHUI U Pa0OT, MIepeIncIIeHHbIC B TAOMMLE 3, B TOM YHCIIe CIeIHaTbHBIC HCCICIOBAHMS.

7.2.3.3 CrnenuanbHble UCCIEAOBAaHUA IUIAHUPYIOT M BBIIOIHSIOT 10 MHAWBUIYAIbHBIM MIPOTpaMMaM C
[EThI0 M3YyYEHUS KOJJIEKTOPOB CIIO)KHOTO CTPOCHHUS, KOTOpBIE HE YNAeTCs IOJTHOCTHIO OXapaKTepH30BaTh
MaTepuanaMu 00s3aTenbHOr0 KoMIuiekca. OHU BKIIIOYAIOT TMOBTOPHBIE M3MEPEHUs IMPH CMEHE CKBAYKUHHBIX
YCIIOBHIL:

- Bo Bpemenu ™eromamu BK m KWK B mpomecce QopmupoBaHHs 30HBI NPOHUKHOBEHUS Ha
BBICOKOMUHEPAU30BAHHON M TMPECHON MPOMBIBOYHBIX JKHIKOCTAX, COOTBETCTBEHHO, a TaKXke INpHU
MPUHYAUTEIBHOM TIPOJABIUBAHUM JKUJKOCTH B TIOPOJBI CO3/IaHUEM H30BITOYHOTO JaBJICHUS Ha YCThE
CKBa)KHHBI;

- Ha JBYX IMPOMBIBOYHBIX XUAKOCTSX, YIEITHHBIC COMPOTHBICHHUSI KOTOPHIX OTIMYAIOTCSA Ha TOPSIOK U
OoJee, WK KOTJa OHA U3 HUX COJEPKUT HEHTPOHHO-TIOTJIONIAIONINE BEIIECTBA;

- TpH TPOJABIMBAHWKM B TIOPOABI KHUAKOCTEH, COACPKAIIMX HCKYCCTBEHHBIE KOPOTKOXHUBYIIIHE
PaaMOHYKIUABI (M30TOIIE);

- B Ta30HOCHBIX 00BEKTax - MoBTOpHBIE H3MepeHns HK B TeueHne HECKOIBKUX MECAIEeB B 00CAKEHHON
CKBa)KHHE I10 Mepe pacOpMHUPOBAHHS 30HBI TPOHUKHOBEHUSI.

7.2.4 Drambl, WHTEpBaJIBl U OYEPEIHOCTh MPOBEACHUS CTAJbHBIX HCCICIOBAHHUNA OMPEHeIIOTCS
IIPOEKTaMU Ha CTPOUTEIHCTBO CKBAYKUH:

- UX BBITIOJIHSAIOT B MUHUMAILHBIN (HE OoJiee 5 CYTOK) CPOK IOCIe pa30ypUBaHHs MPOJTYKTUBHOTO HIIH
MIEPCIIEKTUBHOTO HAa HE(Th U ra3 uHTepBaia. [Ipu OONBIION TONIUHE TPOAYKTUBHBIX (TIEPCHICKTUBHBIX) MTOPOJT
HMHTEPBaJ HCCIeI0BaHUN He ToJkeH MmpeBblmath 400 M;

- C yYEeTOM pa3IMYHOTO BIIMSHHUS WM3MEHEHUN CBOMCTB MPOMBIBOYHOU KHUAKOCTH Ha PE3YyJIbTAThI
UCCIICZIOBAHUH OTIEIBHBIMH METOJAaMH W BO3MOXKHOTO MPEKpaIleHUs pa0doT B JIFOO0H MOMEHT BCIEACTBUC
HETIPEABUACHHOTO TIOBEICHNUS CKBKUHBI TIEPBBIMH BBITIONHSIOT MICKTPUUECKHUE M ICKTPOMAarHUTHBIC METOIBI
(IIC, BK3, BK, UK, MK, BMK), 3atremM MeTOIbI, OTpasKaroIIne JUTOJIOTHIO U TTopucTocTh Topon - 'K, HK, AK,
ITK-II, mpodmiemMerputo, W 3aBepIIalOT MCCICIOBAHUS METOIaMU W paboTamMH, KOTOpHIE BXOISAT B
M3MEHAEMYIO 4acTh o0s3aTensHoro komiuiekca - I'JIK, OIIK, CKO, UIIT.

7.2.5 JetanbHble HCCAEAOBAHMS MPOBOMAT NPHU 3AMOIHEHUM CKBAaXXUHBI TOW K€ NPOMBIBOYHOU
JKUJIKOCTBIO, Ha KOTOPOH Belloch OypeHme. llpm mM3MeHeHMHM CBOWCTB KHIKOCTH (0COOEHHO €€ YAETbHOTrO
ANIEKTPUYECKOTO COIMPOTHUBIICHUS - HA TMOPSAIOK M Oojee) uccienaoBaHusi otiaenbHbiMu MeTogamu - I1C, BK,
BMK - BBRIMONHSIOT ABAXKIBIL: A0 U MOCIE U3MEHEHHUS CBOMCTB XKUAKOCTH.

7.2.6 CxBaxuHbl, TPOOYPEHHBIC Ha HEMPOBOJAINIMX HU3BECTKOBO-OMTYMHOU (MIBP) M BOIOMHBEPTHBIX
(BUOP) mpOMBIBOYHBIX KUAKOCTSX WIA Ha HE(TH, UCCICAYIOT IBAXBI, €CJIA 10 KAKUM-JIMOO MPUYMHAM
(cmeHa TexHonoruu OypeHUs, HEOOXOAUMOCTh MOBhIeHUS uHpopMmaTuBHOCTH ['MIC) mpoBomsT 3aMeHy
HEIPOBOIAIICH KUIKOCTH Ha MPOBOISIILYIO.

7.2.6.1 Tlpu 3an0IHEHNH CKBaYKUHBI HerlpoBosieit sxuakocteio (MBP, BUDP, HedTh) U3 KoMIIIekcoB
T'C, mpemycmorpenusix B Tabnuue 3, wuckmouator IIC, BK3, BK, MK, BMK, nakioHoMeTpuio,
OK-ckanupoBaHme, BBITOJIHCGHHE KOTOPHIX HEBO3MOXKHO Ha HEMPOBOAAIIEH kuakocth, a Takke SIMK, ecmu
MIPOMBIBOYHASI KUAKOCTh HE COJEPKUT TOCTATOYHOTO KONW4YecTBa (DeppOMArHUTHBIX BEMIECTB, TOJABIISIONIINX
CUTHAI OT Hee.

7.2.6.2 Tlocne 3amensl UBP, BUDP unu HeTr Ha IPOBOAIIYIO0 TPOMBIBOYHYIO KUIAKOCTh HA BOJHON
OCHOBE, KOTOPYI0 HEOOXOIMMO MPOBOJUTH C PACIIMPKON CTBOJIA C IENBI0 YCTPAHEHUS TIIMHUCTHIX, IIIJIAMOBBIX
1 OUTYMHBIX KOPOK, BBITTOTHSIOT MOHBIH kKomiieke [ C, npexycMoTpennsiii Tabrivuen 3.

7.2.7 B MHOTOMIACTOBBIX M MACCHUBHBIX 3aJ€KaX, B KOTOPBIX IUIAHUPYETCS HECKOJIBKO 3TaloB
netanbHbix [MIC, mpoBOAsT MOBTOpHBIE (BpeMEHHbIC) wuccienaoBanus bBK win, B 3aBUCHMOCTH OT
MUHEpaJIU3aIii TPOMBIBOYHON KkuaKkocTH, UK, KaXp1ii pa3 mepekpbiBasi STUMU METOJAaMH BEIIIE3aICTa0IINe
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WHTEPBAJIBI IIPHU UCCIICAOBAHIH HIKE3aJIETATOIIHX.

7.2.8 IlpuMeHeHne OTHIEIBHBIX METOJMIOB, COCTAaBISIOMIUX O0SA3aTeNbHBIC KOMIUICKCH JCTATbHBIX
HCCIICIOBAHNN, OTPAaHUIUBACTCS YCIOBHSIMHU:

- xpuBasg [IC MOXeT HE 3alHMCHIBATHCA B CKBOKHWHAX, B KOTOPHIX YIEIHHOE COIPOTHBIICHUC P,

TIPOMBIBOYHO# XKUIKOCTH OJIM3KO K y/ICTHHOMY CONPOTHBICHHIO p  TIACTOBEIX BOJ - 0,5< Pc/ P2

- B CKBOXXHHAX, 3aII0JHEHHBIX BBICOKOMUHEPAJIN30BAHHON (PC<O’2 OM'M) IPOMBIBOYHON JKUIKOCTHIO,
peructpauust kpuBbix BK3 u KC cTangapTHeIMU 30HAaMU MOXKET OBITH OTpaHUYEHa yCIOBUEM - Pn/ p, <500,
1€ p - YACNBHOE CONPOTHBIICHHUE MTOPOJ;

- BemonHeHue MK o0s3aTenbHO mpW yCcIoBHH, YTO Pn<50 OM M, Pn/ Pc<200’ a TaK)ke BO BceX

CKB)KMHAX C HETPOBOISIIUMH ITPOMBIBOYHBIMHA KUIKOCTSIMH;
- B OKCIUTyaTallMOHHBIX CKBakmHax oOs3atensHa peructpanusa KC, UK mw MK Tompko mpum wmx
3alOJTHEHUU IPECHOU (p >0,20M'M) TPOMBIBOYHOH >XKHIAKOCTBIO, a BK, - ecnm cKBakKMHBI 3aroHEHBI
C

BBICOKOMHUHEPAITN30BAHHOH ( l30<0,2 OM"M) JKHIIKOCTBIO, & TaKXKe, €CITH Pn/ pc>500;

- B aBapuiHBIX cKkBakmHax gomyckaercs BeimonaHenue 'K, HK u AK B 3amieMeHTHpOBaHHON 00CaTHON
koyoHHEe. [Ipn HEOOXOMWMOCTH 3TH HCCIEAOBAHMS B KOJOHHE BEHITIONHSIOT TAaKKe B paHee MPOoOypEeHHBIX
CKBa)XHMHAX (CKBaKuHax "ctaporo douma").

7.2.9 HeBbINOMHEHUE HCCICAOBAHUA OTIAECIbHBIMA METOJAMHU JOMYCKAE€TCSI B HCKIHOYHUTEIbHBIX
CIIy4asx II0 COIJIACOBAHHOMY pEIICHHI0 HEIPOIONb30BaTeNlsl W Teo(PpH3MUECKOTO MPEaIpUATHS, KOTOpOe
oopMIIIeTCS IBYCTOPOHHMM AaKTOM C YyKa3aHHEM IPUYUH HEBO3MOXKHOCTH TPOBEIEHUS HWCCIEIOBAHUN
MOJIHBIM KOMIUIEKCOM, MPU OJTHOBPEMEHHOM H3BEIICHUH KOHTPOJIUPYIOIIEH OpraHu3aluH.

[Ipy HEMONHOM BBHIMOJHEHUU KOMIUIEKCA B OINEPATUBHOM 3aKIIOYCHUU MOXKET OBITh YMEHBIICH
MEePEUYCHb XaPAKTEPUCTUK KOJIJIEKTOPOB, KOTOPHIC KOIWYECTBEHHO Onpenestorces mo nanueivM I'UC.

7.3 OnepaTuBHANA UHTEPNPETALUSA

7.3.1 Lenpto omepaTWBHOW HHTEPIPETAMN SBISETCA JETATbHOE H3Y4YeHHE pa3pe3a KOHKPETHOH
CKB2)XMHBI, BBIIEJICHHE B MPOAYKTUBHOW YacTH pa3pe3a KOJUIEKTOPOB BCEX THUIOB (TIOPOBBIX, TPEIIMHHBIX,
KaBEpHOBBIX, CMEIIAHHBIX ), KOJIMYECTBEHHOE OMpe/esieHne (hUIbTPAIIHOHHO-EMKOCTHBIX CBOMCTB KOJIJIEKTOPOB
U OIEHKAa WX TMPOMYKTUBHOCTH (He()Te- WM Ta30HACHIIIEHHOCTH). B mporecce pabOTHl MPUMEHSIOT
netpoduszndeckoe oOecriedeHne B TOW CTaJuM TOTOBHOCTH, KOTOpas JOCTHTHYTa Ha MOMEHT OypeHHS
CKB2)KUHBI.

7.3.2 OnepaTuBHast UHTEPIIPETAIUS BKIIOYACT YETHIPE dTama:

- peIaKTUPOBAHUE U MEPBUUYHBIN KOHTPOJIb KadecTBa NU(PPOBBIX JAHHBIX HA CKBaxKHHE (cM. M. 6.4.1);

- MHTEPIIPETALIUIO JJAHHBIX TPOMEXKYTOYHBIX UCCIICIOBAHUN;

- UHTEPHPETAIllMI0 M OKOHYATEIbHBIH KOHTPOJh KAa4yeCcTBa JIAHHBIX TIOCJIE 3aKITFOYUTEIIBHBIX
HCCJICIOBAaHUMT;

- MOJIFOTOBKY MPOMEKYTOYHBIX (ITPEABAPUTEIbHBIX) U OKOHYATEIIBHOIO OIICPATUBHBIX 3aKIIOYCHHUN 110
pe3ynbraTaM reou3nIecKuX NCCIIeOBaHNH.

7.3.2.1 PemaxktupoBaHWEe TEPBUYHBIX ITU(PPOBHIX JTAHHBIX Ha CKBAKHWHE (yBS3KA DIICKTPOHHBIX H
MarHUTHBIX METOK TNIyOWHBI, TPHWBEIEHWE TOYEK 3aliCH K eAWHOW TiyomHe, ¢opMmupoBaHue (aiiios
HEPOTIONB30BaTENs, BbIIada TBEPABIX KOIWH MaTepHallOB) MPOBOST IMPH KaXKJOM HCCIIEJOBAHUU C IIEIBIO
YCTaHOBJIGHUS TIIOJIHOTHI W KayecTBa TIONYYCHHBIX [aHHBIX W TIPUHSATHS OIEPATHBHOTO pEIIEHHs O
HEOO0XOMMOCTH ITOBTOPHBIX UCCIIEIOBAHUN OTACILHBIMUA METOAAMH.

[To cormacoBaHMIO MEXIy HEAPOIOIB30BATEIEM M MPOU3BOAUTENEM pa0OT PENaKTUPOBAHUE JTAHHBIX
HETMOCPE/JCTBEHHO Ha CKBWKWHE MOXET JOIOJHATHCS T'EOJIOTUYECKONH WHTEepIpeTalieil JaHHBIX IO
ynpouieHHbIM mporpammam "ObicTporo BimsiAga (Quik look)" ¢ Bbimaued TBepmoil KOMWMHM pe3ylbTaToB
MIPEIBAPUTEIIBHON HHTEPIIPETALINH.

7.3.2.2 llpenBapuTenbHble 3aKJIIOYEHHS IO pe3yjbTaTaM HCCIEIOBAaHUM OTNENbHBIX HHTEPBAIOB
OypsIIMXCS CKBAXUH JO/DKHBI BKIIIOYATh PEKOMEHIAIMKA Ha IMPOBEJACHHUE MOCICAYIOIINX TEXHOJIOTHYECKUX
oTIeparwii: MPoJoJHKEHNE OypeHHs, NCIIBITAHNE B OTKPBITOM CTBOJIE, OTOOp KepHa M 00pas3IioB MOPOA U MPod
IJTACTOBBIX (MIFOMIOB, CITYyCK 00CaTHON KOJTOHHBL.

7.3.2.3 OKoOHUaTelbHOE OINEPAaTUBHOE 3aKJIIOUECHHE JOJKHO BKJIIOYATh MOSICHUTEIBHYIO 3allMCKy U
pe3yNbTaThl MHTEPIPETAINH, TIPECTaBICHHBIE B TAOMMIHOM U rpauuecKoM BHIAX.

7.3.3 B NOACHUTENBHOM 3aIIMCKE 3aKII0UEHHSI YKA3bIBAKOTCS CIEIYIONINE CBEACHHUS:

- TPOEKTHBINA, 3aKa3aHHBIA W (akTu4ecku BhIMONHEHHBIH KoMmiuiekc [MIC ¢ yka3aHmeM MeTOM0B
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HCCHEHOBaHHﬁ, HWHTCPBAJIOB I/ISMepeHI/Iﬁ 1 Ka4CCTBa MOJYYCHHBIX JaHHBIX;

- IPUYHUHBI HECOOTBETCTBUA ITPOCKTHOI'O 1 @aKTH‘IeCKI/I BBIITOJIHEHHOT'O KOMIIJICKCOB H3MepeHHI>ll;

- wH(pOpMamusA O CKBaXWHE, pa3pe3e M IUIACTOBBIX (QUIoMgax, B TOM YHCIE O MHHEPAIN3alUuN
IJTACTOBBIX BOJI, IJIACTOBBIX ABJICHHUAX M TEMIEPATYPE;

- yenoBust poseneHust I UC u GpakTopsl, HCKaKaromIie MoTydYeHHbIe TaHHbIC;

- MPOrpaMMHBIE CPEJICTBA UHTEPITPETAIUH;

- IPUHSATBIC IPU UHTEPIIPETALIMH MOAEIH KOJIEKTOPOB, BO3MOXKHBIX KOJJIEKTOPOB U HEKOJJIEKTOPOB;

- neTpou3nYecKre CBsI3H, UCTIONB30BaHHBIC IPH HHTEPIPETALIUH;

- naHHple 00 oObeMax W pe3yibTaTax THAPOJMHAMHYECKOIO KapoTaxka, OTOOpe Mpold MIacTOBBIX
¢ron0B 1 00pa3LoB KepHA KEPHOOTOOPHUKOM Ha Kabede;

- pPCeKoOMCHAAIMU IO HCHOBITAHUIO W OCBOCHHUIO IIJIACTOB WM TMPOBCACHUIO JOMNOJHUTCIBHBIX
HUCCJICIOBAaHUN B CKBa)KHHE;

- FHOCC&pI/Iﬁ MHEMOHUK U YCIIOBHBIC 0603Ha‘IeHI/I$I, HCITOJIb30BAHHBIC B 3aKJIIFOUYCHUU.

B MMPOMEKYTOUYHBIX 3AKIIFOUCHUAX YKA3bIBAIOT TAKXKE METOAbI, KOTOPBIC CIICAYCT MPOBECTU ITOBTOPHO B
paHee MCCIIeZIOBaHHBIX HHTEPBAJIAX MPH MCCIICOBAHUSAX HIKEIEKAIUX OTIOKEHHH.

7.3.3.1 B 3zakmodeHWM HEOOXOIWMO HCIIONB30BaTh CIACAYIOMIAE TEPMHUHBI, OIPEACIISIONINE
KOJUIEKTOPCKHE CBOWCTBA TIOPOJ:

- Jns OIEHKHM CIIOCOOHOCTEH TOpoJ BMENIaThb M OTAaBaTh (IIOUIBI - KOJUIEKTOP, BO3MOXKHBIN
KOJUIEKTOP, HEKOJUIEKTOP;

- UL OLCHKM COCTaBa M COJEpPXaHUS TOABIKHBIX (DIIOMIOB - KOJUIEKTOP NPOXYKTHBHBIN
(HeTerazoHachIICHHBI), BOJOHOCHBINM, MEpeXOaHas 30HA HEPTEHACHILEHHOTO (WM Ta30HACHIIIEHHOTO)
iacra, HeOHpeHeJ’ICHHLIfI XapaKTCep HACBIILICHHOCTHU.

[lpu HanWuMyM HaASKHBIX AaHHBIX (HAmpUMep, Pe3yJbTaToB OMpPOOOBaHUS TUIACTOB MpHOOpaMy Ha
kabeJie WM Ha TpyOax, ra3oBOTO KapoTaka W JPYTUX CBEACHUI) MPOAYKTHBHBIC KOJJIEKTOPHI pa3fieiisifoT Ha
Heq)TeHaCBIH_IeHHLIe U T'a30HACHIIIICHHBIC.

7.3.3.2  KomiekTtopbl, OJHO3HAYHO  OXapaKTepHU30BaHHBIE KaK  HE(TEHACBHIIICHHBIE  WIIN
ra30HACHIIEHHBIE, PEKOMEHIYIOT K HCIBITAHWIO B TOWCKOBBIX CKBAXXMHAX; B OLEHOYHBIX M Pa3BEIOYHBIX
CKB2)KMHAX - TOJIBKO B CIy4ae WX 3aJIETaHHs HIKe THIICOMETPUYECKOW OTMETKH IIIaCTOB, paHEee HCITBITAHHBIX B
IPYTHUX CKBOKUHAX.

PexoMenmanum 00 MHTEpBANIAaX MOBTOPHOTO BCKPBITHS MPOIYKTHBHBIX IJIACTOB B AKCILUTYaTAIIMOHHBIX
CKB2)KMHAX BBIJIAIOT C YYETOM IMPEIUIOKESHUN HEIPOIIOIL30BaTEINS O Pa3MEIICeHUU HHTEPBAIIOB MephOpaIium.

7.3.3.3 HcnoblTanus TUIACTOB B OOCKEHHBIX  [MOWCKOBO-Pa3BEAOYHBIX  CKBAKMHAX  MOTYT
PEKOMEHIOBATHCS TAKXKE CO CIEAYIOIINMHE CHEIUATBHBIMU LIEISAMU:

- onpexnenenue nonoxxkenus BHK (I'BK) u 'HK;

- YCTaHOBJICHUE KOJJIEKTOPCKUX CBOWCTB MOPO/I (KOJIEKTOP, HEKOJUIEKTOP);

- HCCIIEOBaHMS, HEOOXOAMMBIC ISl MOBBIMICHUS d(Q(QEKTUBHOCTH (OJHO3HAYHOCTH) WHTEPIIPETAINN
mannerx [ YC.

7.3.3.4 Tabnuiia pe3ynbTaToB OMNEpaTHBHON HHTepnperaiuu (MpunoxeHne >X) moimkHa coaepikaTh
KOJIMYECTBEHHBIE XapaKTePUCTHKH (TTapamMeTpsl) KOJJIEKTOPOB K BO3MOXHBIX KOJUIEKTOPOB. JlaHHBIE
MIPEACTABIISIOT B TOIIACTOBOM BapHaHTe 00pabOTKH WIIM B BapHaHTE HEMPEPBHIBHON 00paboTKH ¢ mrarom 0,2 M
C pa30MBKOI1 MX MaccHBa Ha OTHOCUTEIFHO OJTHOPOIHBIE MIACTHI-KOJUIEKTOPHI MITH BO3MOKHBIE KOJUIEKTOPHI.

7.3.3.5 I'paduaeckoe mpencTaBieHNE Pe3yIbTaTOB WHTEPIIPETAIUH TOJHKHO COAEPKaTh MUHHMAIbHOE
KOJIMYECTBO T'eO(hM3NYECKUX KPUBBIX, HEOOXOMUMBIX ISl YTEHHSI M aHaiu3a WHpopMaruu (CM., HalpuMep,
npunoxeHue ), 3aroioBoK - MOJHBIC WM COKPAIICHHbIE NMEHA KPHBBIX U BBIYHMCICHHBIX TapaMETPOB Ha
pycckoM si3bike. Eciam B mporpaMMHOM OO€ClieYeHHHM HWCIOJb3YIOTCS aHIJIOSN3BIYHBIE MHEMOHHUKH, WX
pacmudpoBKa JOKHA OBITH yKa3aHa MoJ pacredyaTaHHBIMI KPUBBIMH.

7.3.3.6 Ha »>Tame omnepaTHMBHONH WHTEpHpETAlMM TPOBOAAT OKOHUATEIbHYIO OLIEHKY KadecTBa
nepBuuHbIX JaHHBIX [MC. B 3akmoveHu AOMKHBI OBITh yKa3aHbl METOJABI WCCIENOBAHUM, pe3ylbTaThl
HMHTEPIIPETAlNU KOTOPhIX HE COBIAAAIOT C Pe3yIbTaTaMi HHTEPIPETANN JAHHBIX OCcTanbHOTO Komiiekca ['IC
1 HEC YUYTCHBI 1P MOATOTOBKE OKOHYATCIIBHOI'O 3aKJIFOUCHMS, a TaAKKE IPUYHUHBI TaKOT'O HECOBIIAJICHU.

7.3.4 OxoHYaTEeNBbHOE 3aKIIOUYCHHE YTBEPKIACTCS MPOM3BOAMUTENEM padoT (TJIABHBIM TEOJIOTOM
reo()M3MYECKOTo MPEANIPHUATHS) U BBIIAETCS HEAPOIOIB30BATEIIO MOCIe MPOBEACHUS BCEX 3aITaHMPOBAHHBIX
CKBXUHHBIX HCcleoBaHui. CpOKH MpeACTaBICHUS 3aKIIOYCHUST YCTAHABIUBAIOTCS IO COTJIAICHUI0 MEXKIY
HEPOTIOIH30BATEIEM U TIPOU3BOIUTENIEM PadoOT.

7.4 CBo/IHASI UHTEPIIPeTals

7.4.1 CBoaHyI HHTEPIPETAIMIO MPOBOAAT NpU TNojcYeTe (Iepecyere) 3amacoB HeTu W rasa
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MECTOPOXKACHUS WM OTHAEIbHON 3anmexn. OHa BKIIIOYA€T KOJUYECTBEHHBIE OMpEIENICHUS IapaMeTpoB
KOJUIEKTOPOB  (3((eKTUBHBIX TONIIMH, KOI(PQHUIMEHTOB MOPUCTOCTH, MPOHUIAEMOCTH, He]pTe- W
ra30HaChIIIEHHOCTH, U3BJICYEHNUS, IOJ0KEHUI MEK(QIIOUIHBIX KOHTAKTOB) M UX IJIOMIAJHOTO PAacHpeAesIeHus,
YTO HEOOXOIUMO IS MIPOCKTHPOBAHMS Pa3pabOTKH WM JaTbHEHIIEH (IeTaThbHONW) pa3BEeAKH MECTOPOKICHHI.
CBOIHYI0O HWHTEPINPETALMIO BBHIIOJHAIOT C HCIOJIB30BAHWEM HHAMBUAYAJIBHOTO [JIsI JAHHOW 3allexXHu
NeTpOpHU3NIECKOr0 00ECIIeUeHHsI B COOTBETCTBHHU C TpeOOBaHUSAMHI HOPMATHBHOTO JJOKyMeHTa 2.9.

7.4.2 CBomHYIO0 HMHTEpIpETaln0 HpoBoIAT mo pesynpraTaMm I'MIC Bcex MOMCKOBBIX, OLEHOYHBIX U
Pa3BeIOYHBIX CKBAXHH, NMPOOYPEHHBIX Ha MECTOPOXIEHHH, a NPH IEpecdeTe 3amacoB - 10 pPe3ysibTaTam
HCCIIEIOBAHNN 3TUX M YaCTH SKCIUTyaTallMOHHBIX CKBAXXHH C UCIOJIb30BAaHMEM HAKOIUIEHHOM I'€0JIOTHYecKOd U
MIPOMBICIIOBO HH(pOpMaLuK 06 00beKTe MmoAcUeTa (IepecueTa) 3amacoB: pe3ynbTaToB aHAIN30B KepHa, JaHHBIX
ONpoOOBaHMMN, UCTIBITAHUN U ONBITHO-ITPOMBIIIUIEHHOM KCIUTyaTalluH.

Hnst mpoBeneHuss paboT MO CBOJHOW HMHTEPHPETALUH MPHUBIEKAIOTCS reoGU3NUecKue TpeATIpUsTHS,
TEMaTUYECKUE, HAyYHO-UCCIIEIOBATEIILCKUE U IPYTHE OPTaHU3alluK Pa3InHbIX (GopM COOCTBEHHOCTH.

7.4.3 Pe3ynbTaThl CBOTHON MHTEPIPETAIIMHA COCTABIISIIOT HEOTHEMIIEMBIH pa3/iell OTYETOB C TOICUETOM
(mepecuerom) 3anmacoB HE(TH, ra3a U COIYTCTBYIOIINX KOMIOHEHTOB, COAEPKaHUE KOTOPOTO IPEAONPENEIECHO
HOPMAaTHUBHBIM JIOKYMeHTOM 2.9.

B pasnene mocnenoBaTenbHO OCBELIAIOTCS:

- reosioro-rexuuueckue ycnosus nposenerus ['MC (KOHCTpYKIMU CKBaXXHUH, CBOMCTBA MPOMBIBOYHON
KHUJKOCTH, TEPMOOapUUECKUE yCIOBUS 3aJIeTaHusl IOPOA);

- xommiekc ['MC wu TexHMYecKHE CpEICTBa €ro pean3aliu: NpPUMEHsEMbIe J1a0opaTopHH,
MOIBEMHHUKH, KaOellu, CKBaKMHHBIE MPHOOPHI; METPOJIOTHYecKoe oOecreyeHrne; MacliTaObl, HHTEpBaNbl H
moJIHOTa uccienoanuii; s¢pdextuBHocTh 'C 115t penieHns reoJorndeckux U TEXHOJIOTHUECKUX 3a/1a4;

- merpoduznyeckoe OOOCHOBaHHWE METOJIUK TEOJOTMYECKOH HHTEpIpETalud, TpaHUYHbIC 3HAYCHUS
reoJIOTHIECKUX (KO3(PPHUINEHTOB MOPUCTOCTH, MPOHUIAEMOCTH, TIMHUCTOCTH) U Teo(pu3ndecKux (3HaueHUS
€CTECTBCHHOI raMMa-aKTHBHOCTH, ¢ , p H T.7.) TAPaMEeTPOB, PA3IEIIOMNX KOJUIEKTOPHI U HEKOJUIEKTOPEI,

U CcIIOCOOBI UX OIPEeNICHHUS;

- KiaccuuKanus KOJJIEKTOPOB O CTPYKTYype MEPOBOTO MPOCTPAHCTBA, KAYECTBEHHBIC NMPH3HAKU W
KOJINYECTBEHHBIC KPUTEPUH UX BBIJICIICHHS;

- METOAMKH pacdeTa Mo TeOPH3MYECKHM JaHHBIM KOI(QQHIMEHTOB TpaHYISIPHOH, TPEIIMHHON U
KaBepHOBOW €MKOCTH, He()Te- ¥ Ta30HACHIIIIEHHOCTH, OCTATOYHBIX He(pTe- ¥ Ta30HACHIIIIEHHOCTH, TIMHUCTOCTH,
MIPOHUTIAEMOCTH U yJIENbHOM MPOIYKTHBHOCTH KOJIEKTOPOB;

- Tabmuipel (PaKTHYECKUX 3HAYEHWH IIOJCYETHBIX TapaMeTpoB - d(deKkTuBHBIX HedTe- U
ra30HACHIMEHHBIX TOJIIWH, KO3(QQUIMEHTOB TOPUCTOCTH, He(pTe- W Ta30HACHIIEHHOCTH, TOJOXEHHH
MEX(ITFOUTHBIX KOHTAKTOB;

- KapThl CyMMapHbIX J(GQEKTHBHBIX TOJLIMH, PaBHBIX 3HAYCHWH MOpUCTOCTH, HedTe- u
ra30HaChIIEHHOCTH;

- CBOJHBIC IUIAHLIECTHI T'€OJIOTO-TeO(PHU3NIECKUX MAaTepHalOB C pe3yjbTaTaMH UX HHTEPIIpETalud 110
NPOIYKTUBHBIM YacTsIM pa3pe3a KaXKI0i CKBaKHHBI.

Ha mnanmerax yka3pIBalOTCsl Takxke: cTpaTHrpaduyeckas MPHypOUYEeHHOCTb OTJIIOXKEHWH; HMHTEpBAIIBI
oTOOpa M BBIHOCA KEPHA B COOTBETCTBHM C €r0 NMPHUBSI3KOW; TPAHUIBI M1 HOMEHKJIATypa IUIACTOB; WHTEPBAJIBI
3aJieraHusl KOJUIEKTOPOB M WX JINTOJIOTHYECKHE OCOOCHHOCTH; 3HA4UEHHs o0mieil M 3¢ eKTUBHBIX HedTe- H
ra30HACHIIEHHBIX TOIIINH, TOPHUCTOCTH, IPOHUIIaeMOCTH U HedTeHachimeHHocTH o 'IC u kepHy; KpUBBIE H
natel BemosHeHus 1'MIC; wHTEpBansl W maThl mepdopanuu, TRl IepopaTOpoB W INIOTHOCTH Mepdhopalny;
pe3yNbTaThl MCTBITAHUN; TIOJOXEHHS KOHTAKTOB MEXIY IUTACTOBBIMHU (DIFOMIAMHF; TMOJOKEHHUS IIEMEHTHBIX
MOCTOB; Ka4eCTBO IIEMEHTa)ka 00Ca/THOM KOJOHHBI.

Juis obecrieueHUs KOHTPOJIA PE3yJIbTATOB ONPEICIICHUI IMOJCYSTHHIX ITapaMeTpOB DKCIEPTHU30H Ha
IUTaHIIeTe MPUBOIAT TexHWUYeckue yciosusa nposeneHust [MC: anpTuTymy poTopa M YAJUMHEHHE CTBOJA B
KpOBJI€ H MOJOIIBE NPOJYKTUBHOTO MHTEPBAJa; BpeMsl M MPOJOKUTEIBHOCTh OyPEeHUs] CKBKUHBI M OTACIBHO
MPOAYKTHBHOTO TOPU30HTA; KOHCTPYKIHUIO OTKPBITOTO CTBOJIA M 00CAAHBIX KOJIOHH; MapaMeTPbl POMBIBOYHOM
KHUJIKOCTH; CBEICHHsI 00 MHTEpBajlax U MHTCHCHUBHOCTH MOTJIOMEHUH MPOMBIBOYHOH KUAKOCTH (MPUTIOXKEHNE
K).

7.4.4 Matepuansl OT4eTa O TIOJCYETY 3alacoB JODKHBI COAEPXKaTh BCE JaHHBIC, HEOOXOIUMBIC IS
MIPOBEPKH PE3yNIHTATOB MO/ICYeTa O€3 INYHOTO YIacTHsI aBTOPOB.

Marepunanier  [MC, momydennasle B 1MQpPOBOM BHIE, W  pacyeThl, BHIIOJHEHHBIC Ha
3IEKTPOHHO-BBIYHCIUTENFHON TEXHUKE, MPECTABIAIOTCA B Tpaduueckoil win tabanaHoit ¢popmax. B ciaygae
CEPBE3HBIX PACXOXKIEHHUH aBTOPCKUX M KCIIEPTHBIX PE3YJIbTATOB 3KCIIEPTH3E JODKHBI OBITH JTOTOTHUTEIHHO
MIPEJICTaBJICHbl TIEPBUYHBIE MAaTE€pPHadbl HAa MArHUTHBIX HOCHTENSIX, MPOrpaMMbI 00paOOTKH, PYKOBOJCTBO
TI0JIL30BaTENA K IporpammaM. KOHTpOIIbHBIE ONpeieNIeHHsI BEITIOIHIIOT COBMECTHO 3KCIIEPTHI U aBTOPHI.
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7.5 llerpodusnueckoe odecnedeHne re0JJOrnuecKoi HHTEPNpPeTANNU

7.5.1 Ilerpodm3mdeckue obOecmedeHns WHTepnpeTanuu mgaHHEIX [MC Ha 3Tamax omnepaTuBHOU
WHTEPIIpEeTallid W TOJCYeTa 3allaCcoOB pa3IMYaAlOTCS TOJNBKO O00BEMOM HaKOIUIeHHOW wH(popMmarmu. Ha
ITOMCKOBO-OIIEHOYHOM JTare pa3BeJKH OTCYTCTBYET TOJHBIH KOMIUIEKC METPOPU3NIECKOH WHGHOPMAIIHH.
[loaToMy pnsi omepaTHBHOW HMHTEPIPETAIIMA HCIONB3YIOT HWHPOPMAMIO 10 OOBEKTY-aHAJIOTy —WIIH
0000IIeHHYI0, HAKOTUICHHYIO JUIsl paiioHa paboT. Iy CBOIHOW MHTEpIpEeTaIly Ha JTare MoJCYeTa 3alacoB U
JUTSL OTICPATHBHON HMHTEPIIPETAlU TeOPU3NICSCKUX JAHHBIX, TIOJYYCHHBIX B 3KCILTyaTAl[MOHHBIX CKBA)KHHAX,
NPUMEHSIOT ~ METpOPHU3UYECKHE 3aBUCUMOCTH, YCTAaHOBJIEHHBIE M KaXAOro O00BEKTa  MoJcYeTa
(akcmuTyartanum).

7.5.2 MUHUMAIIbHBIH KOMIUIEKC METPOPHU3MIECKUX CBS3EH BKIIIOYACT:

- CBSI3M MEXIy H3MEpSICMbIMU TeOQH3MUECKHIMU MapaMeTpaMH - HHTEPBAIBHBIM BPEMEHEM Al
00BEeMHOM IUIOTHOCTBIO o OTHOCHUTEJIHHBIM ANEKTPUIECKUM COTIPOTHBJICHHEM P,
1 Gy3rnoHHO-a1COPOITMOHHBIM ITOTSHITHAIIOM Ana - 1 ko3 (ppurmenTamMu ooIIeiH kn MOPUCTOCTH TOPO/T;

- CBSI3b MEXAY KOd(hGHUIKEHTOM P yBenn4yeHus 31eKTpHYECKOTro COMPOTUBIICHUS U KO PHUIIHEHTaMU
H
k BonmoHaceimeHHOCTH mopox. Ilpn Hamudmu npsMoi MHGOPMALMKM O BOJXOHACHILEHHOCTH pa3pesa,

MONYYEHHOW 1O JaHHBIM HCCIEAOBAaHMHA KepHAa W3 CKBAXKHUH, MNpOOypeHHBIX Ha "0e3BOAHBIX"
(M3BECTKOBO-OMTYMHBIX) MPOMBIBOYHBIX JKHUAKOCTAX, HCIOIB3YETCsl TAKKE CBA3b YAEIBHOTO IIEKTPUUECKOTO
CONPOTHBIICHAS p TOPOT C HX 00BEMHON BIIAYKHOCTHIO W, rne WB=kEkH. Takoif TOAXO0Ma IIUPOKO

npuMeHsietcst ans MectopoxkneHuid 3amagHoil CuOupum, A1 KOTOPBIX 3aTpyAHEHa OLEHKAa YAEIHHOTO
3JEKTPUYECKOr0 COIIPOTUBIIEHNUS IUIACTOBOM BOJBI;
- CBS3b MEXJY OTHOCUTEIBHOU (y . ammutygoi [IC M OTHOCUTENBHBIMH NOKa3aHUSIMHU AJy
il

ramMma-kaporaxa ¢ koodurmerTamu BecoBoit C_, 00bEMHOIT &k  MITH OTHOCHTEIIBHOM 1) TIMHHCTOCTH, Te k
18 j 91
= - .= + .
T CFJ'I/(l kH), n krn/(krn kH),

- B3aUMOCBSA3H MCXIOY HCTpOCpI/BI/I‘ICCKI/IMI/I BCIIMYHMHAaMMH:
a) JI ONpEACTICEHNUS HUKHETO T'PAHUYHOTI'O 3HAUYCHU A IOPUCTOCTHU KOJIJICKTOPOB - CBA3b MEXKAY O6H.Ieﬁ k

, 9pdexTuBHON & W auHAMHYecKol k  mopuctoctsamu, tae k. =k (1-k ), k =k (1-k -k
b o T TUH nap o BO MOAH 11 BO
HO); kB0 - KO3 GUIMEHT OCTATOYHOH (HECHMKaeMOl) BOJJOHACHIIIIECHHOCTH, kH0 - KO3 GUIUEHT OCTATOYHOM

HE()TCHACHIIICHHOCTH;
0) 1 00OCHOBaHHS TOJIOKEHUH MEKQIIOUIHBIX KOHTAKTOB - pacdeT YWCIEHHOTO 3HAYeHUs
koddduinenta k * KpUTHIECKOI BOJOHACBHIIEHHOCTH MO KPUBBIM OTHOCHTEIBHOW (ha30BOil MPOHHUIIAEMOCTH
B

Y ypaBHEHMsIM JIBHKeHUs (a3 npu aByx¢azHOH QUIbTpanuy;
B) JUIS ONpEIENCHNUs NMPOHMIACMOCTH - IOCTPOCHMS CBS3¢H MEXIy OOLieH MOPHCTOCTBIO Kk W

kodduLmenTamMu abCOTIOTHON ka 1 3G PEKTUBHOM knp , IPOHHLAEMOCTH, T1E ka »p ~ TIPOHALIREMOCTE,

ompenensiemMas Ha 00pa3uax KepHa Py HATWYUK B IIOPOBOM MPOCTPAHCTBE OCTATOYHON BOAOHACHILIICHHOCTH.
7.5.3 Ucnone3yoT 2 Buaa netpodusndeckux cBsizeit: "kepH-kepH" u "I UC-xepH":
- IUTSL IOCTPOEHUs CBsi3ell "KepH-KepH" reopusnueckue (Af, g, P, Aﬂa, AJy) 1 komnexropekue (k , k

w’ kHF, km, kB, kBO, kﬂo) mapaMeTphl U3MEPSIOT Ha 00paslax KepHa, B TOM YHCIe Af, P, kn, krlp - TIpu

TEPMOOAPUUECKUX YCIOBHSIX, aHAIOTHYHBIX TUIACTOBBIM;

- s noctpoeHust cBsizedl "I'MIC-xepH" 3HaueHUs reoU3MUECKUX MMapaMeTpOB HAXOIAT MO JaHHBIM
CKBAKMHHBIX U3MEPEHMH, a 3HAUEHUS KOJUIEKTOPCKUX CBOWCTB - IO pe3yJIbTaTaM aHAJIN30B KEpHA.

7.54 OOmume TpeboBanus K mneTpodu3nyeckoil uHPOpManMK, MCIOIB3yeMOW B KauecTBe
neTpodu3nIeckoil OCHOBBI HHTEpIPETalUU re0QU3NIECKUX JaHHBIX, COCTOST B CIICAYIOIIEM:

- ANs TIOCTPOCHUSI MEeTpo(U3NYecKuX CBs3ei "KepH-kepH" HeoOXoauMo HccienoBaTh He Menee 30
00pasoB KepHa, paBHOMEPHO paclpe/ieieHHbIX B IMana30HaxX U3MEHEHHI KOPPEIHPYEMbIX TapaMeTPOB;

- st moctpoenus nerpodusndeckux cpsazer "kepH-I'MIC" UCHOIB3yI0T OTIOPHBIE TIACTOIICPECEUCHHUS,
OXapaKTepU30BaHHbIE KEPHOM C BBIHOCOM He MeHee 70% W IUNIOTHOCTHIO eTPOPHU3NIECKUX aHATN30B HE MEHEee
TPeX Ha OAWH METP BBIHECEHHOI'O KEPHa;

- B Ipomecce o0TOOpa, TPAaHCIOPTHUPOBKH, XPAaHEHUs U MCCICIOBAaHUS KEepHAa IOJDKHBI OBITh
peann30BaHbl MEPONPUATHSA, MNPEIOTBPALIAIONIME H3MEHEHHE CCTECTBEHHBIX YCJIOBUI yNaKoOBKH (A7
cJ1a00CIEMEHTUPOBAHHBIX U PHIXJIBIX IIOPOJ) U CMaYMBaEMOCTH MOPOT;

- IpU HCCIEAOBAHUU TMOPOJ, XapaKTEPU3YIOIIUXCS HAJIMYMEM KPYIHBIX 3JIEMEHTOB ITyCTOTHOI'O
MpOCTpaHCcTBa (TPEIIMHBI, KaBEPHBI), UCCICIOBAHUS KepHA IOJDKHBI BBIIONHATHCS Ha oOpasnax OoJIbLIOTOo
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pa3Mepa (C cCOXpaHeHHEeM JuaMeTpa OTOOPAHHOTO KepHA);

- TIpA HEOOXOIUMOCTH TIPSIMOTO OTIPE/IEIICHIS TT0 KEPHY OCTaTOYHON BOJIOHACHIIIICHHOCTH (OypeHre Ha
"0e3BOIHOM" TIPOMBIBOYHOHN JKHUIKOCTH) W OCTATOYHON He(TEHACHIIIEHHOCTH (OypeHHe Ha IPOMBIBOYHOMH
JKHJIKOCTH C BOJHOM OCHOBO#) TpeOyeTcsi TepMeTH3allis KepHa Ha CKBRKWHE WM MCIIOJIb30BaHUE TIPU OTOOpE
KEepHA TepMETH3UPOBAHHBIX KEPHOTIPUEMHUKOB.

8 TexHosorus HU3YyYECHUSA TEXHUYIECCKOI0 COCTOSAHU S HE00CAKEHHBIX CKBAKHH

B 3aBucuMoOCTH OT pemaeMbIx 3a1a4 reo(pU3NIEeCKUe UCCIEIOBAaHMSA, PE3YJILTAThl KOTOPBIX MPUMEHSIOT
JUISL U3YYCHUSI TEXHUYECKOTO COCTOSIHUS HEOOCAKEHHBIX CKBAYKHH, TOAPA3ACIAIOT Ha ABE TPYIIIBL:

- o0mme a7 BceX CKBAXHH, KOTOpble MPEeayCMaTpHBAIOT OMpPEeICeHHE MPOCTPaHCTBEHHOIO
MOJIOKEHUSI U TEOMETPUUYECKOTO CEUCHHs CTBOJIOB CKBKMH C IENbI0 WHPOPMALUOHHOTO OOECIeYeHUs] UX
Oe3aBapuifHOTO OYpeHMS M y4eTa 3THX JaHHBIX NMPH ONEPaTUBHOW M CBOIHOM Ie0JIOTHYECKON MHTEpIpeTalnun
MatepuanoB komriekca ' C;

- clienuasbHble, IPEJOCTABIIOINE HHYOPMAMOHHOE 00ecTIeyeHne Al JIMKBUAALUY TIpelaBapuilHbIX
1 aBAPUHHBIX CUTYALHUM.

8.1 O0me uccjaen0BaHuA

8.1.1 OOmwme uccienoBaHus 00ECIICUNBAIOT:

- OmpeJeleHre MPOCTPAHCTBEHHOTO MOJIOKEHUSI CTBOJIA CKBAXKUHBI MO0 3€HUTHOMY U a3UMYTaJbHOMY
yriaM (MHKJIMHOMETPHS) U YCTaHOBIICHHE COOTBETCTBUS TPACKTOPUH CTBOJIA MIPOCKTY;

- ONpEJICJICHUE CPEJAHEr0 JUaMeTpa CKBaXKUHBI (KaBEPHOMETpUs) M MPO(HIIS MONEPEYHOro CEUCHUS
CTBOJIa CKB2XMHBI B JIByX OPTOTOHAJBHBIX IUIOCKOCTSX (TpoduieMeTpusi), BbIACICHHE IO 3THM JAHHBIM
)KCJ'IO6OB, KaBCpH, CAJIbHUKOB, IIJIAaMOBBIX U I'NTMHHUCTBIX KOPOK;

- HU3MCPCHUEC TEMIICpaTypbl M €€ BCPTUKAJIBHOI'O TIpaalv€HTa B 6yp$IIIII/IXC$I U [OpoCTanBarOUIUX
CKBaKHAX.

8.1.2 Pe3ynbpTarhl 00MNX WCCIIEJOBAHNN PUMEHSIOT [Tl PEIICHUS CIEAYIONINX 3a1ad:

- YCTpaHEeHWs TMOTEHIIMAIBHON aBapHMIHOCTH, CBS3aHHOW C BO3MOXHBIMH IPUXBATaMHU OypPHUIBHOTO
WHCTPYMEHTa B Kelo0aX (HOCTHTaeTcs pa3pylIeHHEM BBIABICHHBIX JKEIOOOB, BBIICIICHUEM HHTEPBAJIOB H
3HAYEHWH JIOKAIBHBIX MEPErn00B OCH CKBKWHBI, I3MEHEHUEM CKOPOCTEW M TEXHOJOTHH TMOJbhEMa M CITyCKa
OypWILHOTO HHCTPYMEHTA B TIPUXBATOOMACHBIX HHTEPBAJIAX );

- pa3pabOTKU MEPOIPHUITUHN 0 YIYUYIICHUIO MPOXOUMOCTH OYPHILHOTO HHCTPYMEHTA M CKBRYKHHHBIX
HpI/I60pOB 0 CTBOJIY CKBa>XHWHbI (I/I3MGHGHI/IC BA3KOCTH, BOAOOTAAYH, CTATUYCCKOI'O HAIPAKCHUA CABHUIaA
POMBIBOYHOM KHIKOCTH, TPOMBIBKA CKBa)KHUHEI C BpallleHUeM OYpUIIBHOTO HHCTPYMEHTA, Ia0JIOHHPOBAHHUE);

- onpeneneHus] PaKTHUECKOTO MPOCTPAHCTBEHHOTO TOJIOXKEHMS CTBOJIOB BEPTHUKAIBHBIX U HAKIIOHHO
HaIpaBJICHHBIX CKBAXHMH H HX KOPPEKTHPOBKHU B XOIC ZIEU]I)HCfIHICI‘O 6ypeHI/I$I C ILCJIbKO JOCTHUKCHUA
MPOCKTHOI'O ITOJIOKCHUS,

- BEIOOpa MECT YCTAaHOBKH IIEHTPATOPOB, TYpOOIN3aTOPOB, IEMEHTHPOBOYHOTO MaTpyOKa u OamMaka
00caIHOM KOJIOHHBI U COEIMHEHHS €€ CEKIIMIi;

- BBIOOpa MHTEPBAJIOB YCTAaHOBKU OMpPOOOBaTellell W KEPHOOTOOPHUKOB Ha Teo(u3nyecKoM Kabene u
MaKepOB TUIACTOUCITIBITATENEH Ha TPyOax;

- pacyera oObeMa CKBaXXHHBI I 3aMEHBI IPOMBIBOYHOM JKHUIKOCTU, TUIAHUPYEMOW 3apaHee WU
BBI3BAHHOW W3MEHEHHEM YCJIOBUH OypeHHs, W oObeMa 3aTpyOHOTO MPOCTPAHCTBA ISl TPOBEIACHHS
TaMIOHAXHBIX PadoT;

- ydeTa TEOMETPUH CTBOJAa NpPU MPOBEACHUHM aBapUHHBIX pabOT, CBS3aHHBIX C H3BJICYCHUEM U3
CKB2KMHBI OOOPBAaHHBIX CEKLINH OYpHUIBHOTO HHCTPYMEHTA U MTOCTOPOHHUX MPEAMETOB;

- TOJY4YCHHSA HCXOJHBIX HOaHHBIX I HWHTECPIIPETALIUN FeO(bI/ISI/I‘IeCKI/IX MaTcpUuaioB: N3MEHEHH N
JIiaMeTpa CKBaXUHBI U Temreparypsl mpu obpabdorke nmanaeix bK3, 'K, HK wu np.; ymiuHenus crBona M
CMeIeHus1 3a00s MPU MOCTPOEHHUH OOBEMHBIX MoOjeJel paspe3a (CelicMOaKyCTHYECKOH, T€0dJIEKTPHUECKOM,
TEOIUTOTHOCTHOM, TEOMAarHUTHOM) 1 3aJieXkel (reOMEeTpHIECKOM, (PrIbTpaITMOHHOH, (QITFONAATEHON).

8.1.3 Kowmmrekc  oOmmMX  HCCIEAOBAHWA  OTPaHWYEH W BKJIIOYACT  MHKIMHOMETPHIO,
KaBepHOMETPHIO-TIPO(PUIEMETPHIO H TEPMOMETPHIO.

8.1.4 DOranbl W wWHTEpBaNbI OOMMX WCCIEAOBAHUI BEPTUKAIBHBIX W HAKJIOHHBIX CKBaXKUH
OTIPEIETISAIOTCS MPOSKTAMH Ha MCCIIEIOBAHUS CKBA)XKWH, HO OHH JIOJDKHBI BBITIONHATHCS HE pexke yeM uepe3 500
M TIPOXOJKH, a B MEJICHHO OYpSIIUXCS MapaMETPUYECKUX, OMOPHBIX M MMOMCKOBO-PA3BEIOYHBIX CKBaXKHHAX -
HE peXe OJHOTO pa3a B MECHII.
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8.1.5 HccnenoBaHusi KaBepHOMEPOM-IIPOGUIEMEPOM M TEPMOMETPOM BBIMOJHSIOT KaXKIbli pa3 I10
BCEMY OTKPBITOMY CTBOJIY CKBa’XHWHBI C ITOJTHBIM IMEPEKPBITUEM paHEC NCCIICAOBAHHBIX HHTCPBAJIOB.

8.1.6 Ilpu ompenmenaeHUN MPUXBATOOMACHOCTH CTBOJIA CKBKMHBI BCIICICTBHE 00pa30BaHUs KeEIIOOOB,
CAITbHUKOB M OCBINIAHHS BBINIE3AJICTAIOIIUX MTOPOJl H3MEPEHUSI KaBEePHOMEPOM-NPODUIEMEPOM BBITIOIHSIOT C
MPUMEHEHUEM YCTPOHCTB CBOOOHOTO BpalleHUs KaOes.

8.2 CnenuajabHbIE HCCJIeI0BAHUA

8.2.1 CneunanbHble Hccae0BaHMs TPeIHA3HAYEHBI JUIsl PEIIEHUS YaCTHBIX 33]a4:

- BBISIBIICHHS 30H (DIFOMIOIPOSIBICHHUH U TTOTIIOIIEHIH TPOMBIBOYHOM KHKOCTH;

- BBIAETICHMS HWHTEPBaJOB 3ajeraHusi TIOpPOJ C BBICOKMMHM PEOJIOTMYECKUMH CBOICTBaMH,
MIOJIBEPKEHHBIX OBICTPOMY M HHTEHCUBHOMY Pa3MBbIBY JTHOO BHIITyYHUBAHHUIO;

- BBISIBJICHHSI MHTEPBAJIOB MTPUXBaTa OypUIBHOTO HHCTPYMEHTA;

- OTIpeJeNIeHus TTOI0KEHNS U Pa3MEePOB METAITHUECKUX MTPEIMETOB, OCTABJICHHBIX B CKBAXHIHE;

- HaBeIEHUS CTBOJIOB CIIENHAIBHBIX CKBAKWH, OypsSIIuXCA UIsI TAyIIeHHS (OHTAHOB, C TMOWCKOM
reoM3MIECKUMHU METOIaMHU aBapUHOTO CTBOJIA;

- YCTaHOBKH C TIOMOIIBIO YCTPOHCTB (KEIIOHOK), OIMyCKaeMbIX Ha Kalerne, pa3ieiuTelIbHBIX U
H30JISIUUOHHBIX MOCTOB B CTBOJIE CKBA)KHUHBI.

B kaxnoM KOHKpPETHOM cllydae BpeMs, HHTEpBaJIbl M KOMIUIEKC CIECLHAIbHBIX HCCICIOBaHUI
OTIPEIEISIOTCS TOCTABICHHOH 3a/1aueil M Te0I0TO-TEXHUUECKONW CUTyalued B CKBaXMHE. PaGOThI BHITOTHSIOT
[0 TEXHOJOTHSM, COTJIACOBAHHBIM MEXIy HEAPOIOIb30BaTeNieM W NMPOU3BOAUTENEM PadoOT (reo(pU3NUEcCKUM
MIPEIPUATUEM).

8.2.2 TlpuTok B CKBaXXHHY IJIACTOBBIX BOJ M IOTJIOIIEHHS MPOMBIBOYHOHN >KUAKOCTH (UKCHPYIOTCS
OypoBo#i cimyx60if n cranimaMu [ TU nmo u3MeHeHUWsIM NaBlieHHS B THUIPABINYECKOM CHUCTEME M BBIXOJA
MIPOMBIBOYHON JKWJAKOCTH. VIHTEHCHBHBIC BOJIONPOSIBIICHUSI W IOMJIOIIEHHS OOBIYHO TIPUYPOYEHBI K
TPEIMHHO-KaBEPHO3HBIM 1 3aKapCTOBAHHBIM KapOOHATHBIM MOPOAAM, PEXE K IUIACTaM MEeCYaHWKOB OOJIBIION
TOJNIIUHBEI, XapPaKTEPHU3YIOMIMXCS aHOMAJIbHO BBICOKMMH IIAaCTOBRIMH  maBieHusMu (ABIIJ]) npwm
BOJOTIPOSBIICHUAX JTHOO aHOMAaJbHO HH3KHMH TUIACTOBBIMH naBieHusMH (AHIIJ) mpu moriomeHusx.
[locneanne, k TOMy k€, BCKPBIBAIOT Ha HECTPYKTYHPOBAHHBIX (HETIMHHUCTHIX) MPOMBIBOYHBIX KHIKOCTSIX BO
n30exaHre THAPOPA3PHIBOB TUIACTOB MPH YBEIHUYSHUH IIOTHOCTH IIPOMBIBOYHOM KHUIKOCTH.

WHTepBanbl NpUTOKOB U MOTJIONICHUN ONPENENSIOT M0 JaHHBIM KaKOT0-JIMOO OJTHOTO WIJIM HECKOJIBKUX
reo(pU3NUECKIX METOIOB:

- BBICOKOUYBCTBUTENBHOIN TEPMOMETPHUH - IT0 PE3KOMY M3MEHEHUIO TEMIIEPaTypPHOTO IpalueHTa MPOTUB
OTJAIOIIMX U MOTJIOUIAIOIINX MJIACTOB;

- [IC unu pe3sucTUBUMETPHUM, - €CIH KHUJKOCTh B 3aCTOMHON 30HE HIMXe WHTEepBala MNPUTOKA HIN
TIOTJIOIIEHHUS O0agaeT qpyroil MUHEepaTu3aIieil, o CPABHEHHUIO C JKUIKOCTBIO BHIIIE 3TOT0 HHTEPBAJIa;

- MEXaHMYECKOW MM TEPMOKOHIYKTUBHON PACXOJOMETPHU;

- AKyCTHYEeCKOTO KapoTaka, ecClIM WHTepBaJl TPHUTOKA WM TOTJIOMICHHS TPHUYpPOYeH K
TPEIIMHHO-KaBEPHO3HBIM U 3aKapCTOBAHHBIM ITOPOJaM;

- I'K - mpu mpojaBnrBaHNy B CKBAXKHUHY JKUAKOCTH, 00OTAIEHHONH KOPOTKOXHUBYIITUMH U30TOIIAMH.

8.2.3 Ilopombpl ¢ BBICOKUMH pEOJOTMYECKMMH CBONCTBAMU MPEACTABICHBl IIACTUYHBIMH,
MepeyBIKHEHHBIMU TJIMHAMH, 3aJleraloniiMu Ha HeOonbmux TimyomHax (400-600 M) Ha MECTOPOKIESHUSIX
3amagHoit Cubupwy, a Taxke riyookosaneraronmmu (1000-3000 M) rmuaamu ¢ ABII/] u Tonmmamu coneld Ha
MECTOPOKACHUX I0KHOM YacTu Poccun. Kak npaBusio, Takue nopoas! OBICTPO ¥ MHTEHCHBHO Pa3MBIBAIOTCS BO
BpeMs OypeHHUs] CKBa)KMH Ha OOJIETYCHHBIX M HEIOCTATOYHO CTPYKTYPHUPOBAHHBIX HMPOMBIBOYHBIX JKUAKOCTSX,
o0pasyst TiyOOKME W MpPOTSKEHHBIE KaBepHbl. B mpocTamBaromMX MW 0OCaKEHHBIX CKBAXKHHAX pPa3MBIB
3aMEHSIETCs] TUIACTUYECKUM TEYCHHWEM 3THX TMOPOJ, WX BBINYYHBAHHEM B CTBOJ CKBaKMHBI. B 00cakeHHBIX
CKBa)XKMHAX OHH BO3JICHCTBYIOT Ha 00CaJHYI0 KOJIIOHHY, H3TH0ast 1 pa3phiBas ee 1Mo OJHOW u3 My(T Ha MalbIX
riyOMHAX ¥ CMHHAs Ha OOJBIIUX.

WHTepBanmbl Mopoa ¢ BBICOKUMH PEOJIOTHYECKIMH CBOMCTBAMH YCTAaHABIMBAIOT 10 JAHHBIM TTOBTOPHOM
KaBEPHOMETPUHU-TIPOGUICMETPUHN, (UKCHPYIOMNX TOSBICHHE TIIYOOKMX M TPOTSHKCHHBIX KaBEpH, OBICTPO
yBENWYMBAIOMIUXCS BO BpemeHn. Ha wmarepmamax AK oOHM xapakTepm3yroTcs Ha MalblXx TIIyOWHAX
MUHUMAJIBHBIMHA B pa3pe3e 3HAYCHUSMH CKOPOCTEH MPOAOIBHON BOJHBI (MAKCHMANBHBIMHA 3HAYCHHUSAMU A f),
ONM3KMMH K WX 3HAYEHUSIM B IPOMBIBOYHOW >KHIKOCTH, U MAaKCHUMAaJbHBIM 3aTyXaHHEM 3TOW BOJHBL. JTO
OTHOCHTCS M K YCIIOBHSM, KOTJa TUIACTUYHBIC TIMHBI 3aJIeTaloT cpenu Mpyrux rimH. Ha Gonpimux rioyOuHax
CKOPOCTH pPaclpoCTpaHEHHs] MPOAOJILHONW M TOMNEPEYHOH BOJH BO3PAcTalOT, a 3HAa4YeHUS Kod(pHUIKEHTa
IIyaccona n moxynst HOHra yBenn4uBaroTCsl O CPaBHEHUIO C HOPMAJIbHBIMM 3HAYEHHSMHU 3TUX BEIMYMH Ha
JaHHOM TITyOHHE.
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B ckBaxwunax "craporo ¢onma" uaMepeHHs CKOPOCTEH MPOJOIBHON U MOMEPEYHON BOJIH BBITOJIHSIOT
gepe3 00CaIHyI0 KOJIOHHY, IPUMEHSISI TPHOOPHI ¢ pabodeil 4acTOTOW M3TydaTesei, HaXOAIICHCs B TUATa30He
8-10 I

8.2.4 Yyactku npruxBaTa OypHIBHBIX TPYO B jkelno0ax, HHTEpBaJlaX PE3KOro mepernda OCH CKBaKWHBI,
BOMM3KM 3a00s1 M Ha YydYacTKax pE3KUX U3MEHEHUH [uaMeTpa CKBaKUHBI BCJIEICTBHE OCHIAHUS
BBILIE3aJIETal0IIUX OPO YCTAaHABIMBAIOT C LIENbIO0 BEIOOPA ONTUMAJIbHBIX METOIUK JTUKBUAALNH aBapuil.

g ompeneneHus MecTa W MHTEpBaja MPUXBATA NPUMEHSIOT SJIEKTPOMATHUTHBIE U aKyCTUYECKUE
MpUXBaTOONpeAeInTeNn. M3mMeperns NOMomHsIOT 3anuchkio Jokatopa My¢dT (JIM) mis KOHTPOJsT TMOT0KEHUH
Pa3NUYHBIX 3JIEMEHTOB KOMIOHOBKH OYPHUIBHOTO HHCTPYMEHTA.

8.2.4.1 MarHuTHbII METOJI ONIpPEeICTICHUSI MEeCTa MPUXBaTa OCHOBAH HA N3MEHEHUN MAarHUTHBIX CBONCTB
Marepuana CTaJbHBIX TPYO NpH MPUIOKEHHH K HUM MEXaHHYECKOW Harpy3kd (HATsDKEHHs, pasrpy3KH,
ckpyumnBaHus). Ero peaqn3yioT ¢ moMomuIpl0 MHAYKIMOHHBIX MPUXBATOOIPENEIUTENeH U NHIUKATOPOB MecTa
npuxsata (UMII) pu ciemyromeii mocie10BaTeIbHOCTH BHITIOTHEHHS OTIEPAITHiA:

- PETUCTPUPYIOT KOHTPONBHYIO ((hoHOBYI0) KprBYI0 UMII myis BeIeeHns 3aMKOBBIX COSIMHEHNH;

- B NPEIIOIaraéMoM HMHTEpBaJe NMPHUXBaTa WM IO Bcel OypHUIIbHOM KOJOHHE yCTaHABIMBAIOT 4Yepe3
10-20 M MarHUTHBIC METKH,

- peructpupytoT kpuByto UMII ¢ MarHUTHBIMU METKaMU;

- TMPHUKIAABIBAIOT K KOJIOHHE MAaKCHMAaJIbHO BO3MOXKHbIE MEXAaHMUYECKHE Harpy3kd (HaTsDKEHHE,
Pasrpy3KH, CKpyYMBaHKE) C LIEJIbIO CHATHSA MarHUTHBIX METOK BBILIE MECTa PUXBATa;

- peructpupytotT kpuByto UMII co cHATIMU MeTKaMu;

- ONPENENAI0T BEPXHIO T'paHUIy MHTEpBaJIa MPUXBAaTa MO CTUPAHUIO WM YMEHBIICHUIO aMIUIUTY]
MarHUTHBIX METOK B CBOOOJHOI OT MPUXBATa YaCTU KOJIOHHBI;

- nns 6oyee TOYHOTO ONpeseNieHUs] BEpXHeW T'paHUIbl MPOBOAAT BTOpoil 1ukia u3mepenuit UMII c
YMEHbIIIEHHEM PacCTOSIHUN MEXTy MeTKaMu 10 1-2 M.

OrpaHnueHuss METOAa 3aKJIIOYAIOTCS B BO3MOYKHOCTH €T0 MPUMEHEHHSA TOJBKO B CTAJBHBIX TpyOax,
OTIpEe/IeTICHNH OJHOW BEpXHEH TpaHWIBl HMHTEpBajla NPUXBaTa, CHIDKEHUH 3()()EKTHBHOCTH B CHIBHO
HCKPUBJICHHBIX CKBAYKMHAX, B YTSIKEJICHHBIX OypHIbHBIX TPyOax M Ha OONBLIMX IIIyOHHAaX BCIEACTBUE MJIOXOTO
CTHpPAHUs MAarHUTHBIX METOK.

8.2.4.2 TlpuHuun AEUCTBUS aKyCTHYECKOIO IPHUXBATOONPENECIUTENS TOT K€, YTO U AKyCTHYECKOIO
LeMeHTOMepa. M3MeHeHne XapakTepUCTHK YIPYTol BOJHBI, paclpocTpaHsiouencss B OypriabHbIX (00CagHbIX)
TpyOax, mpu uX OOXAaTUM TOPHBIMH MOPOAAMH M ILUIAMOM TaKoe >K€, KaK INpH LEMEHTHPOBAaHUU TpPyoO:
MIPOUCXOANT OTTOK B MOPOABI SHEPTHH BOJIHBI, PacIpOCTPAHSIOIIEHCS B KOJIOHHE, U MOSBIEHHE B BOJHOBOM
nakeTe KojieOaHuii MpoI0JILHON U IONEepeUHON BOJH, PACIPOCTPAHSIIOIIUXCS B TOPHBIX MTOPOAaX.

UccnenoBannsi akyCTUYeCKUM MPUXBATOONPEACIUTENIEM KOJOHHBI MPHUXBAUCHHBIX OYPHJIBHBIX TPYO
BBIMOJIHAIOT TI0 Bcel ee anuHe. MHTepBan MpuxBaTa HAXOAST, MHTEPIPETHPYS MOIYyUYEHHBIE JaHHBIE I10
METOJIMKE IleMeHToMeTpuH. [IpenmyiecTBa MeTo/1a 3aKII0Yal0TCA B BOZMOKHOCTH BBIJIENEHUS IPOTKEHHOCTH
MHTEpBajia MpPUXBAaTa HE3aBUCHUMO OT TWIA TPyO W TIIyOWHBI CKBaXHHBL, a Takke B Ooyiee BBICOKOHW €ro
OTIEPaTHBHOCTH.

8.2.5 OmpeneneHre NOJI0KEHUI OCTABICHHBIX B CKBAXXKMHE METAIIMUECKUX MPEAMETOB OCYIIECTBIIOT
C TIOMOIUBIO DJIEKTPHYECKUX H OJIEKTPOMATHUTHBIX METONIOB, pEarupyloIUX Ha HU3KOE YAEIbHOE
3NEKTPUIECKOE COMPOTHUBIICHHUE (BBICOKYIO MJIEKTPUUIECKYIO IPOBOJIUMOCTb) METAIIA.

Onexktpuueckue  MeToAbl  (craHmapTHeIl  kapotax, bBK) mnpumenstor, ecim  BO3MOXEH
HETNOCPEACTBEHHBIH (XOTS OBl uepe3 CIOH NPOMBIBOYHOW >KHAKOCTH) KOHTAKT HM3MEPHUTEIBHOIO 30HAA C
npeameroM. DnekTpoMarauTaeie Metonsl (MK, onpeaenurenn meramna - OM), - ecnu mpeMeT HaXOAUTCS Ha
KaKOM-TO HEOOIBIIOM (€IMHHLIBI METPOB) YAAJICHUH OT CTBOJA CKBAKHUHBI, HAIIPUMED, B IapajlIeIbHOM CTBOJIE,
a TaKkKe B CKBaXHMHAX, 3allOJIHEHHBIX HEMpoBOAsALIeH >kuakocTeio. llojoxkeHne u pasMepsl mpeaMmera
YCTaHABIMBAIOT MO PE3KOMY, HE BCTpEYarolleMycsl B FOPHBIX MOPOJAaX, YMEHBIIECHHIO 3aperHCTPHUPOBAHHBIX
3HAYEHHUH NEKTPUIECKOTO COMTPOTHBIICHUSI.

8.2.6 HaBeneHnue CTBOJIOB CHENMAIBHBIX CKBAXXHH, OYypsIIUXCA IS TIIyIIeHUs (POHTAHOB, BEJIETCS I10
pe3ysbTaTaM BBICOKOTOYHBIX HHKIMHOMETPHUYECKUX n3MepeHui. [Ipu atom:

- A YMEHBIICHUS CIyJalHOW W CHCTEMAaTHYECKOH IOTPEIIHOCTEH H3MEpPEHHUS BBITONHSIIOT 2-3
pubopamMu, CIlyCKaeMbIMU IOPO3Hb WM B e€IuHOI cBsi3ke. [IpuOopbl 3aHOBO KaauOpyrOT mepel KasKAbIM
CIIyCKOM H ITOCJIE TIOABEMA U3 CKBAXKHHBI,

- TNPUBS3KY M3MEPEHUH K pa3pe3y MPOBOIAT OOBIYHBIM CHOCOOOM, MPHHATHIM B paiioHE padoT, 1O
Matepuaiam cranaaptaoro kapotaxa (I1C, KC), I'K, BK u ap.

8.2.6.1 Ilpu npubMIKeHNK K aBapUIHOMY CTBOJIy €ro IOHMCK OCYIIECTBIISIIOT METOJOM aKyCTHYECKOH
LIYMOMETPHH, B TOM YHCJIE C TPUMEHEHHUEM BBICOKOUYBCTBUTENIBHBIX TPEXKOMIIOHEHTHBIX CECMOIPUEMHUKOB,
U 3JIEKTPOMAarHUTHBIMUA METOJIaMH, BBIOOP KOTOPBIX ONpEAessieTCs] HATMYHEM MM OTCYTCTBHEM B aBapHIHOM
CTBOJIE 00CaHOM KOJIOHHBI U POBOJSIIEH KUAKOCTH.
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8.2.6.2 PaboThI BBINIONHSIOT MO0 HHAMBHUIYILHBIM MIporpaMmMamM. [IoMHMO CKBa)KUHHBIX HCCIIEOBaHUH
OHH MOTYT BKJIFOYATh JIETATFHYIO BRICOKOPA3PEIIAIONIYI0 CEHCMUKY H JPYTHE UCCIEAOBAHUS.

8.3 TexHoJsornueckas cxema u3MepeHui

TexHonornueckas cxema MMPOBCACHU 06IJ_II/IX H CcrieuuaJIbHBIX I/ICCJ’IQZ[OBaHHﬁ U KOHTPOJIb Ka4deCTBa
NCPBUYHBIX JaHHBbIX, BKJIFOYas Tpe6OBaHI/I${ K KOMILJICKCUPOBAHUIO HU3MCPUTCIIbHBIX MOHyHGﬁ,
MCTPOJIOTNYCCKOMY O6€CHC‘ICHI/IIO, peructpau IMEpBUYHBIX I_[I/I(l)pOBLIX JaHHbIX, OICHKC IIOJHOTbI
BBITTIOJIHCHUS KOMILJICKCAa U Ka4€CTBA PC3yJIbTATOB H3MepeHHI71, COOTBCTCTBYIOT TpC6OBaHI/I$IM, HU3J10XKCHHBIM B
pasgerne 6.

8.4 O0paboTka M UHTEpPNPeTAIUS NePBUYHBIX JAHHBIX

8.4.1 DOxcmpecc-00paboTKy W WHTEPHPETANNI0 JAHHBIX OOMMX M CHEIUANTBHBIX HCCIICIOBAHUN
BBINOJIHSIOT HENOCPEICTBEHHO Ha CKBaKMHE. OKOHYATENbHOE 3aKJIIOYCHUE BBIJACT HHTEPIPETALUOHHAS
ciryx0a reopU3NIeCKOTO MPEATPHUITHS.

8.4.2 Ilo pe3ynpTaTam OOLIMX MCCIECAOBAaHUN HEAPOIIOJIB30BATENIO IEPEAAOT 3aKIIOUCHNE O HATMYMH U
HHTEpBajaX Pa3BUTHs KEJIOOOB, CATbHUKOB M CY)KEHHH CTBOJIa, B TOM YHCIIE MU3MEHEHHE MX COCTOSIHHUS II0
CPaBHEHHUIO C MPEABIIYIIUMH U3MEPEHUSIMH, TOMHTEPBAJILHO YKa3bIBAIOT KOA(PQHULIUEHT MPUXBATOONACHOCTH,
XapakTepU3YIOLINK OTHOLIEHHE JTMHHOW U KOPOTKON Oceil xenooa.

3akoueHHEe MOXET COJAepKaThb PEKOMEHAALUMH HEeAPOMNOJib30BaTeNio o pabore ¢ OypUIBHBIM
HWHCTPYMEHTOM, BKIIIOYAIOIIME OAHOBPEMEHHO MM BPO3HB TPEOOBAaHHS MOABEMA HHCTPYMEHTA C TIOHIKCHHOM
CKOPOCTBIO; HEIOMYIIEHUsT OOJBIINX 3aTSHKEK; COMBAHWS WHCTPYMEHTAa BHU3 TPU MOSIBICHHU 3aTSHKEK H
MOCIEYIONIEM MEAJICHHOM IOJIbeME C OJHOBPEMEHHBIM BpPALICHUEM KOJOHHBI POTOPOM; ONTHMHU3AIUH
KOHCTPYKIIUM HHCTPYMEHTA 32 CUET YMEHBIICHHUS €r0 IMaMeTpa U YCTAHOBKH [IEHTPATOPOB HaJl YTSKEICHHBIMH
OypHIBHBIMU TPyOaMu | 1Ip.

8.4.3 Ilo pe3ynpTaTaM HHKIMHOMETPHUICCKUX UCCICIOBAHUNA HEIPOITOIB30BATEIIO ITEPEIAtOT:

- JIJaHHbIE NOWHTEPBAJIbHBIX W3MEPEHMH 3HAUYEHWH 3E€HUTHBIX YIJIOB M a3UMYTOB C IPUBS3KOH IIO
riryouHe;

- IUIaH CKB@XUHBI, COJEpPXALIUi HampaBlIeHHUsS KOOPAMHATHBIX OCeH, MaciTaObl, TOYKY YCTbS
CKBA)XMHBI, NMPOEKTHOE M (PaKTHUECKOE IOJIOKEHHE 320051 M PACCTOSHHE MEXAY HUMH, CMelleHue 3a00s,
JUPEKIMOHHBIA yToJl WK a3UMYT HalpaBieHus "ycTbe-3a00i1";

- npoduinb (aAKCOHOMETPUYECKYI0 TMPOEKLHUIO) CKBKMHBI C YKa3aHWEM HAaIPaBJICHUS BEPTUKAILHON
KOOpAMHATHOW ocH, MaciTaba, JUPEKIUOHHOTO yria WM a3uMyTa BEPTUKAIBHOW IUIOCKOCTH, Ha KOTOPYIO
NPOEKTUPYETCS. OCh CKBAYKUHBI, yUIMHEHUE CKBaYKUHEI.

8.4.4 ®opmbl ipeACTaBIICHHS TaHHBIX CHEIUAIBHBIX UCCIEOBAHUN U PE3YIBTATOB UX HHTEPIPETALNU
COTJIACOBBIBAIOT C HEJIPOIOIH30BATENIEM.

9 TexHoorus N3YYCHUSA TEXHUIECCKOI'0 COCTOSAHUSA 00CaKeHHBIX CKBAKHH

I'eo¢msnueckue mccieOBaHNs TEXHHYECKOTO COCTOSHUS 00CAIHBIX KOJIOHH M IIEMEHTHOTO KaMHs B
3aTpyOHOM MPOCTPAHCTBE BEAYT B MPOIECCE CTPOUTEIHCTBA M AKCIUTyaTallMd CKBAKWH. DTH HCCIIEOBAHHS
MOAPA3AETAIOT Ha!

- 0011IMe, BBITIOTHIEMBIE BO BCEX CKBOKHUHAX;

- CIIeUMAaJbHBIE, KOTOPBIE IPOBOIST TOJBKO B CKBAKHUHAX, PEXKUM HKCIUTyaTallud KOTOPBIX OTINYAETCA
OT HNPOCKTHOI'O UJIU B KOTOPBIX BO3HUKIIU JPYTrUC O6OCHOB3HHBI€ MMPEAIIOJIOKCHNA O HAPYHMICHUUN LCJIOCTHOCTH
00caTHOH KOJOHHBI H/WJIM IIEMEHTHOTO KOJIbIA U, KaK CJIEeJCTBHE, FTEPMETUIHOCTH 3aTPYOHOTO MTPOCTPAHCTBA.

TexHomornyeckas cxema IMPOBCACHUA I/ICCJIGI[OB&HI/Iﬁ U KOHTPOJIA KaueCTBa INCPBHUYHLIX JaHHBIX,
BKJIfO4asi TpeOOBaHMUS K KOMIUIEKCHPOBAHUIO W3MEPUTEIBHBIX MOJYJICH, METPOJIOTHYECKOMY OOeCIeUeHHIO,
perucTpann IMEPBUYHBIX HI/I(i)pOBI)IX JaHHBIX, OIICHKC IIOJIHOTBHI BBIIIOJIHCHHSI KOMIIJICKCA H KadeCTBa
Pe3yJIbTaTOB U3MEPEHUI, COOTBETCTBYET M3JI0KEHHOM B pasfene 6 nacrosmero P/I.

9.1 OomMe uccjieT0BaHNS

9.1.1 O6H_II/IG HucciacaoBanrd MPEAHA3HAYUCHBI JId OLICHKU LCJIOCTHOCTH U Hecymel‘fl CIIOCOOHOCTH
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00caZHON KOJIOHHBI W TE€PMETHYHOCTH 3aTpyOHOT0 MPOCTPAHCTBA KAaK OCHOBHBIX DJIEMEHTOB CKBa)KHUHBI,
obOecnieunBaronx ee paboTOCIOCOOHOCTh B COOTBETCTBHM C 3alJTAHMPOBAHHBIMH TEXHOJOTHYECKUMU
Harpy3kaMu ¥ BBITIOJTHEHHE IPUPOJOOXPAHHBIX 3a1ad. OHH BKIIIOYAIOT H3MEPEHUSI:

- pa3MepoB W TIOJOXEHHS B pa3pe3e OTHENbHBIX JJIEMEHTOB 0O0CAaTHOW KOJOHHBI - TpyO, My(T,
MaTpyOKOB, IIEMEHTUPOBOYHOTO OalMaka, IeHTPaTOPOB, TypOyIIN3aTOPOB, - U COOTBETCTBUS TOJIOKEHUS 3TUX
3JIEMEHTOB IIPOEKTHOMY H "Mepe Tpyo";

- TOJIIIMH 00CaHBIX TPYO BO BHOBH ITOCTPOCHHBIX M JEHCTBYIONINX CKBAXKHHAX;

- MUHHMAJIBHOTO U CPETHETO POXOJHOTO CEYEeHUs TPYO;

- BBICOTHI MOJBbEMa LIEMEHTHOH CMeECH, CTEIIEHH 3allOJIHEHHS 3aTPyOHOr0 MPOCTPAHCTBA LIEMEHTOM U
€ro clermieHus ¢ 00cagHol KOJIOHHON B TOPHBIMU MOPOJIAMH;

- Hanmu4us B IICMEHTE BEPTHUKAIBHBIX KaHAJIOB W HWHTEPBAJOB BCIIYYEHHOTO (Ta30HACHIIIEHHOTO)
[IEMEHTA;

- NIyOUHBI M IPOTSHKECHHOCTH WHTEPBAIIOB Niephopaluy.

9.1.2 Kommiekc o0muX HCCIeoBaHuN COCTaBISIIOT ramma-kapotax (I'K) ams mpuBsA3Ky mOTy4eHHBIX
JAaHHBIX K pa3pesy, Jokarus MmydT (JIM), akyctrueckas nemenromerpus (AKILI), ramma-raMMa-1ieMeHTOMETpHUs
(IIM) mmn ramma-ramma-aedexromerpus u TommuHoMeTpus (I'TJT), repmomerpus (T).

[Ipn Hammumm 0OOCHOBAaHHBIX MPEINONOKEHHH O HEYJOBIECTBOPUTEIFHOM COCTOSIHUM OO0CaIHON
KOJOHHBI W IIEMEHTHOTO KaMHS KOMIUIEKC JOMOJHSIOT MeXaHW4YecKol TpyOHOW mnpodunemerpuei,
AJIEKTPOMATrHUTHOM WM aKyCTHYECKOH JedeKTOMeTpHeld KOJIOHH, aKyCTHYeCKOW BhICOKOYACTOTHOM
ckaHupytouieit nemenromerpueii (AK-ckannpoBanue).

9.1.3 O6wmue uccneaoBaHus MPOBOIAT MOCTE CITyCKa KOHIYKTOPA, MPOMEKYTOUHOH (TIPOMEKYTOUHBIX )
U JKCIUTYaTallMOHHOM KOJIOHH 10 BCEM UX JIJIMHE.

9.1.3.1 UccnenoBanus TepMOMETPHEH JJIsl ONPEICICHUS BBICOTHI TObeMa IIeMeHTa (OTOMBKA TOJIOBBI
nementa - OI'll) BexyT B mepBble 24 4 mocie OKOHYaHUS IeMeHTHpoBaHus. OXHOBPEMEHHO IO BEIMYHHE
TEeMIepaTypHBIX aHOMAJIUI OIEHUBAIOT 3aII0THEHNE [IEMEHTOM KaBEpPH B CTBOJIE CKBAYKUHBI.

9.1.3.2 Kommiekce I'K, JIM, AKL, IIM wm ITAT Bemomastor coycts 16-24 9 1Mo OKOHYAHHUH
LIEMEHTHPOBAHHUS, TIOJTHOTO CXBAaTHIBAHUA [IEMEHTA U pa30ypUBaHUS CTOM-KOJIbBIIA.

9.1.3.3 [l BBIACICHUS WHTEPBAJIOB IephOpaluy TPOBOMIT TaMMa-KapoTaX (C IENbI0 MPUBI3KH
reoM3MUECKUX JAaHHBIX K TIyOHHE), JIOKAIUI0 My(PT U OTBEPCTHIA, TEpMOMETPHIO. TepMOMeTpHI0O HEOOXOTUMO
MIPOBOJNTH HEMOCPEACTBEHHO Tocie mepdopaluu; ¢ TEYCHHEeM BpEMEHH TeMIIepaTypHble aHOMaJHH
pacIuIbIBaeMcs.

9.2 CnenuajbHbIE HCCJIEIOBAHMS

9.2.1 CnemnuanbHbIe HUCCIEIOBAHUS MPEAHA3HAYCHBI JJI PEIICHUS YaCTHBIX 3a]1ad, CBSI3aHHBIX C
BBIJICNICHHEM JIe()EKTOB O0OCAaTHBIX KOJOHH W IIEMEHTHOTO KOJIbIA, KOTOphIE CTaBAT IO COMHEHHE
TepMETHYHOCTD 3aTPyOHOT0 IpocTpaHcTBa. OHM MHOTOYHCIICHHBI U BKITIOYAOT:

- o0OHapyxeHue B Teie OOCagHONH KOJIOHHBI TPEUIMH, IMOPHIBOB, OJWHOYHBIX OTBEPCTHH,
HETEPMETHYHBIX My (T, CTparuBaHu My(]T 110 pe3noe;

- I3MepeHHe TOJIIIMH U BBIJEIICHNE HHTEPBAJIOB BHYTPEHHEH M BHENTHEW KOPPO3UH 00CaTHBIX TPYO;

- OmpeJeNieHue WHTEPBAJIOB HAMPSDKEHHOTO COCTOSIHHS 00CaaHBIX TpyO, 00yCIOBIEHHOTO O0XaTHeM
KOJIOHHBI TOPOJIaMH C BEICOKAMH PEOJIOTHYECKIMH CBOMCTBAMH,

- BBIJICTICHHE JIOKAJIhHBIX MCKPHUBIICHUI KOJOHHBI M €€ DIJUIMIICHOCTH, OIICHKY I[EJIOCTHOCTH Hapy KHBIX
KOJIOHH (T€XHUYECKOW, KOHAYKTOPA);

- OLICHKY ITOJIOKECHUS U Ka4eCTBa PEMOHTHBIX ILTACTBIPEH;

- BBIJIEJICHUE 3aKOJIOHHBIX TIEPETOKOB XKHUJIKOCTH U Ta3a;

- OIEHKY COCTOSIHMSI BHYTPUKOJIOHHOTO MPOCTPAHCTBA - OMNpEJeNIEHHE WHTEPBAJIOB THAPATHBIX,
napapHOBBIX U COJIEBBIX OTIIOXKCHHUH.

B xakioM KOHKPETHOM CIly4yae MHTEPBAJIbI M KOMIUIEKC CHEIMAIbHBIX MCCIETOBAHUM OIMPENesIioTCs
MTOCTaBIICHHOH 3amadeii. McciaemoBanus BRIIOMHSIOT IO MHAWBHAIYAJIBHBIM MPOEKTaM, COTIIACOBAHHBIM MEXKTY
HEAPOTIONH30BATEIEM U TIPOU3BOIUTENIEM PadoOT.

[lepeuens 3a1a4 1 HEOOXOAMMBIX UCCIIEAOBAHUI MOXKET OBITh CIIETYIOIIM:

9.2.2 Onpenenenue TOIMUHBI TPYO, KOTOPas MOKET YTPOKAOIIE YMEHBIIAThCA BCIIEACTBAE U3HOCA 110
OIHOW W3 00pa3yromHX, BIOJIh KOTOPOW IPOUCXOIOUT MABIKeHHe OypmibHoro wuHcTpyMeHTa u  HKT,
BHYTPEHHEH W BHEIIHEW KOPPO3WH METaJUIa, BOSHHUKAIOIIEH B Pe3yJbTaTe JIEKTPOXUMHUYECKHX IMPOIECCOB B
CKBa)XMHE U 3aTPyOHOM MPOCTPAHCTBE M CEPOBOAOPOIHBIX MPOSIBICHUM.

9.2.2.1 HarerpanpHo (B TONEPEYHOM CEYEHHMH) TOJIIMHY TPyO H3MEpSIIOT METoJdaMu
raMMa-raMMa-TOJIIIMHOMETPUH U JIIEKTPOMarHUTHOH JAedekrockonuu; IUpPepeHINPOBAHHO - C MOMOLIBIO
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aKyCTHYECKOTO CKaHMPOBAHHUSA, a TaKXKe MEXaHMUECKOil TpyOHOU mpoduieMeTpun 1 MHOTOPBIYaKHOW TpyOHOH
po(HUIEeMETPHH.

9.2.2.2 MexaHH4YeCKyI0 TPYOHYIO0 NpOGUIEMETPHUIO BBITONHIIOT B JABYX PEKHMax: HEIPEPHIBHOU
perucTpanyy IByX B3aWMHO NEPIEHAMKYJSPHBIX IUAMETPOB W CPEAHEr0 auameTpa TpyO W TOYeUHOW
JETATN3AIMOHHON PETUCTPAIIUHN OTKIOHEHHS KaKJ0TO U3MEPHUTEIHHOTO phIyara.

HemnpepriBHY10 3aITUCh BEIIYT IO BCEH KOJIIOHHE C IIEITBI0 BEIOOpA YYACTKOB JeTaIn3allOHHBIX padoT,

JleTanu3anoHHbIe U3MEPEHUsl MPOBOAST B HMHTEPBallaX YBEIHYEHUS OJHOTO U3 JIBYX H3MEPIEMBIX
JMaMETPOB, MU3MECHEHUIN BHYTPEHHETO IuaMmerpa TpyO M B MecTaxX JIOKATBHOTO HCKPHBIICHUS CKBaXXHUHBI. B
3aBUCHUMOCTH OT MPOTSDKEHHOCTH Ae(EKTHOTO WHTEpBajia PacCTOSHUE MEXKAY TOUYKAMHU JNETaIM3aldl MOXKET
n3meHsTbed oT 0,1 7o 1 m.

9.2.2.3 DNeKTpOMarHUTHYIO JAe(EKTOCKOMUIO TakXKe BBIMOJNHAIOT B PEXHMax HEMPEPHIBHOH U
TOYEYHOH JeTann3aloHHON 3amucu. M3Hoc ompenenseTcs 1Mo yBEIWMUYSHHUIO PACCTOSHUS OT OCH MpuOopa o
CTEHKH CKBa)KHUHBI.

9.2.3 Brlzenernne TMOPHIBOB M MPOTSHKEHHbIX (Oomee §-10 cM) TpemmH HapyXHBIX TpyO B
MHOTOKOJIOHHBIX KOHCTPYKITHSIX OCYIIECTBIISIIOT C ITOMOIIBIO AJIEKTPOMAarHUTHOW nedekTockonuu. Brusame
BHYTpPEHHEH KOJOHHBI YYUTHIBAIOT 10 Pe3yibTaTaM raMMa-raMMa-TOJIIHHOMETPUH, MEXaHUIeCKOH TpyOHOM
MPOGUIEMETPUN M aKyCTHYECKOTO BBICOKOYACTOTHOTO CKAHUPOBAHUS, BBIMOJIHEHHBIX 1O M. 9.2.2.

9.2.4 BriieneHne OAMHOYHBIX CKBO3HBIX OTBEPCTHH AraMeTpoM Oosiee 8§ MM, BOSHHKIIUX B Pe3yJIbTaTe
pa3BUTHSL TATEH KOPPO3WM, CIIy4alHOW WM 3alJIJaHUPOBAHHOHN (Hampumep, peMOHTHOH) mepdopanuwy,
OTBEPCTHIA, BHIMIOJIHCHHBIX CBEPIIAIINM Nep(hopaTopoM, a TAKKE Pa3HOHATPABICHHBIX TPEIUH KOJOHHBI, My(]T,
[0 KOTOPBIM TPOXOIHUT CTParvBaHHe pe3bObl, JOCTHTaeTCsl C MOMOLIBI0 aKyCTHYECKOTO BBICOKOYACTOTHOTO
CKaHUPOBAaHUS U MEXaHMYECKOW IIyMOMETpPUH, MPHU KOTOPOH PETUCTPUPYIOT LIYMBbI OT TPEHUS O KOJIOHHY
MOJIPECCOPEHHBIX IIYTIOB CKBaKMHHOTO MPpUOOpa.

XapakTep OTBepcTHA (CKBO3HOE WM TIJIyXO€) ONPEAENAIOT OJHHUM WM KOMILJIEKCOM METO/OB,
pearupyionmx Ha OPUTOK (OTTOK) B CKBAXHHY IUIACTOBBIX (DIIFOMIOB: TEPMOMETPHEH, PEe3UCTUBUMETpHUEH,
aKyCTUYECKOU IIyMOMETpUEH.

9.2.5 TloBbIIeHHOE HaANpPsDKEHWE MaTepHhalia KOJOHHBI, BBI3BAaHHOE OOKaTHeM OOCaIHBIX KOJOHH
[OpOIaMH C BBICOKHMH PEOJOTHUYECKUMH CBOMCTBAMH W SBISIONIEECS IPEABECTHUKOM MOTEHIMAIBFHOTO
pa3pyuieHns KOJOHHBI, OTIPENEISIOT 110 JaHHBIM ITHPOKOIIOIOCHOTO aKyCTUYECKOT0 KapoTaxa, TEPMOMETPUH H
HEMpPephIBHON HHKITMHOMETPHHU.

TpeboBaHUs K JaHHBIM MUPOKOTNOI0CHOTO AK pa3nn4Hbl pH BBIACICHIN HHTEPBAIOB HAIPSHKEHHOTO
COCTOSIHMSL KOJOHHBI W TIOPOJ Ha OONBIIMX M ManblXx riyOmHax. Ha Oonpmux riryOMHaX OCHOBHYIO
WHPOPMALIUIO TPENOCTABISIOT CKOPOCTH PACHPOCTPAHEHHS MPOAOJILHOW M TOMNEPEYHOM BOJH, 3HAYCHHS
KOTOpBIX HCHOJB3YIOT Ul pacdyeTa YNPYIMX IapaMeTpoB KOJIOHHBI M TOPHBIX MOPOJX M OIpeAeieHUs
IpaJIneHTOB UX M3MEHEHUs ¢ TyOnHoi. Ha Maneix riyOuHax WHTEpBaIbl HAPSHKEHHOTO COCTOSIHUS 00CaHOM
KOJIOHHBI OOYCIIOBIICHBI €€ 00’KaTHeM TIIMHAMH, NEPEXOIAIIMMHI B MOJIBUKHOE COCTOSHHE MIPH IMOCTYIUICHUN B
HUX W30BITOYHOW BOABI. VHTEepBanmbpl 0OKaTHS XapaKTEpHU3YIOTCSA OONBIIMM 3aTyXaHHEM YIPYTOil BOJIHBL,
pacrpocTpaHsIomeicss B 00CaIHON KOJIOHHE, BCISACTBHIE 00KATHsI KOJIOHHBI IIOPOJIaMU M OTTOKA SHEPTHUH dTOH
BOJTHBI B TTIOPOJIBI, @ TAK)Ke OOJIBIINM 3aTyXaHHEM BOJIH, PETHCTPUPYEMBIX Yepe3 KOJIOHHY B IIOPOAAX.

JlomonmHuTeNbHBIE CBENIEHUS TPEIOCTABIISIOT JaHHBIE TEPMOMETPHH (€CIH TOTOK MOIBWKHBIX TIHH
XapaKTepu3yeTcss APYroi, 1Mo CPaBHEHHIO C BMEMIAIONIMMH IOPOAAMH, TEMIEpaTypol) W HEMpPepHIBHOM
WHKIMHOMETPUH, pa3peliarias CIIOCOOHOCTh KOTOPOH IOCTaTOYHA MJIS ONpPEAeTeHHs JIOKAIBHBIX H3THOOB
KOJIOHHBL.

9.2.6 Herepmernunsie MyGTHl M ApyrHe MecTa MOIJIOLICHHUS >KUAKOCTH B KOJIOHHE ONPENENsIOT 10
JaHHBIM TEPMOMETPHH, 1eOUTOMETPUH U PE3UCTUBUMETPHH.

AHOMaJINU Ha KPUBBIX TEPMOMETPUHU U JCOUTOMETPHU YCTaHABIMBAIOT B MPOLECCE AONMBA CKBAKHHBI
WM KPaTKOBPEMEHHBIX 3aKaueK KHUIKOCTeH B CKBAKMHY; IIPHU 3TOM YCTAaHABIMBAIOT HU)KHIOIO TPAHHUILY y4acTKa
KOJIOHHBI, B KOTOPOM OTMEYaeTCsl JBUYKEHNE KUIKOCTH.

C 1noMomp0 pPE3UCTHBUMETPUM HHTEPBAIbI MOTJIOMICHUS HAXOIAT, KOHTPOJIUPYS IIPOIECC

TIepeMeICHHsT 10 CTBOJY CKBaxHHBI mopimn (0,5-1 M’) KHAKOCTH, GIH3KOM MO MIOTHOCTH K SKHUAKOCTH,
MEPBOHAYATHHO 3aIOJHSBIICH CKBOXHHY, HO CYIIECTBEHHO OTJIMYAIONMICHCS OT HEE IO DJIEKTPUICCKOMY
COTMPOTHUBJICHNUIO. [IpoaBIKEHNE KUAKOCTH OCYIICCTBISCTCS IIOCICIOBATEIHHBIMA  JTOJIMHAMH WA
MIPUHYIUTEITHHBIME 3aKaYKaMHU MTPOJIABOTHON KUIKOCTH.

[IpuTOKYM KUIKOCTH B CKBRXKWHY YCTAaHABIUBAIOT TEMH K€ METOIaMH - TEPMOMETPHH, IEONTOMETPUH H
PE3UCTUBUMETPHH.

9.2.7 BerlgeneHne WHTEPBAIOB 3aTPyOHOTO IBIDKEHHS >KUIKOCTH W Taza MPOBOJSAT MO JAaHHBIM
TEPMOMETPUH (IO JIOKATHFHBIM W3MEHEHHSIM TeMIepaTyphl, ¢popMa KOTOPHIX 3aBUCHUT OT IBWXKEHHS (Irouaa
CBEpXy BHH3 WJIH HAo0OpOT), aKyCTHYECKOW NIYMOMETPHH (CIIEKTp IIYMOB CYIIECTBEHHO PAa3JIMYCH s
3aKOJIOHHBIX TIEPETOKOB KHUJIKOCTH U T'a3a) U 3aKaYKU B CKBAXXHHY JKUIKOCTEH, 000TalEHHBIX UCKYCCTBEHHBIMH
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H30TOIAMU.
9.3 O0padoTKa M MHTEPNPETAIUS NMEePBUYHBIX JAHHBIX

9.3.1 OO0paboTKy W D3KCHPECC-MHTEPIPETANNIO JAHHBIX OOIMWX ¥ CIENUANBHBIX HWCCIEeOBaHUN
BBHITMIOJTHSAIOT HEMOCPEJACTBEHHO HA CKBAKUHE, TIIOJHYI WHTEPIPETAlMI0 W BBIJAYy OKOHYATEIHHOTO
3aKJIFOUEHUS] TPOU3BOJUT HWHTEPIIPETAIMOHHAS CITy’)k0a TreoH3MuecKkoro MpenrpusTus IO MECTy ee
0a3upoBaHMs.

9.3.2 o pe3ynbTaTaM KakJOro OOIIEero Mcciel0BaHUs HEAPOIOIb30BATEINI0 TepeNaeTcs 3aKII0UeHIEe
0 moJyioKeHHH B paspese (¢ mpuBsaskoi o ['K) Mydt obcanHol KOJOHHBL, JJIMHE W TOJIIUHE KaXKA0H 00caaHOMi
TpyOBI, BBICOTE MOJbEMa IEMEHTHOW CMECH 3a KOJIOHHOH, MOJIHOTE 3arONHEHHS 3aTpyOHOTO MPOCTPAaHCTBA
[IEMEHTOM W CTENeHH ero CIelyieHus (CIUIONIHOe, YacTUYHOEe, OTCYTCTBYET) C OOCaJHOM KOJIOHHOH u
IIOpOIaMH.

9.3.3 TBepapie KOUU PE3yIbTATOB U3MEPEHUH JTOIKHEI COJIEPIKATh:

- kpuBy1o JIM;

- musa AKL - kpuByro 3QQeKTHBHOTO 3aTyXaHUs (Gk) BOJIHBI, PacTIpOCTPAHSIONICHCS 10 KOJOHHE;

KpUBbIE MHTEPBAIBHOTO BpeMeHH ( Atp) U 3aTyXaHus (%) MIPOJIOJIBHOM BOJIHBI, PaCIpOCTPaHSIOIIEHCS B

nopojie; (Hha30KOPPEIAIMOHHBIC TUarpaMMbl I U3MEPUTEIBLHOIO 30HIA, JUIMHA KOTOporo Omm3ka k 1,5 M;
XapaKTEPUCTUKY CIEIUICHUS IIeMEHTa ¢ O00CaaHON KOJIOHHOM W TMOpOJaMH, IOKa3aHHYI0 YCIOBHBIMH
0003HAYCHUSMU;

- mIa ramMMa-raMma-ne(eKTOMETPUH W TONIIMHOMETPUH - KPUBBIE CEJICKTUBHBIX KaHAJIOB
neeKTOMETPHH; WHTETPAJIbHYI0 KPHUBYIO Ie(QEeKTOMETPUM CO IIKaJOW IUIOTHOCTH IEMEHTa B 3aTpyOHOM
IIPOCTPAHCTBE WU OTAETHHYI0 KPUBYIO INIOTHOCTH IIEMEHTA; KPUBYIO TOJNIHHOMETPHUH;

- KPUBYIO TEPMOMETPHH C YKa3aHHEM BBICOTHI TIOThEMa [IEMEHTA.

9.3.4 Pe3ynpTaThl MHTEPIpPETAMU CIEUUATIBHBIX HMCCICAOBAHUM JOJKHBI COJAEPKATh KOHKPETHBIN
OTBeT (TIOJIOKUTEIHHBIN MU OTPULIATENIbHBIN) Ha ITOCTABIICHHYIO 33a]1a4y HCCIICIOBAHMIA.

10 TexHosorum padoT Mo UCNMBITAHUIO IJIACTOB, OTOOPY NMPOO MJIACTOBBIX (PJIIOUI0B U 00PA3LOB MOPO/I

10.1 TexHoJsiorusi ruiPOAUHAMHUYECKOT0 KAPOTaKka U 0TO0pa npod ¢Jirou108

10.1.1 UcnpiTanue miacToB mpubopamMu Ha Kabele oOecrednBaeTt:

- MHOTODPa30BO€ HCIIBITAHHE 33 OJIHY CITyCKOIIOJABEMHYIO ONEpaIfio OTIAENbHBIX yYacTKOB IIacTa C
LETbI0 OMpeNeNeHruss ero (QUIbTPAIMOHHBIX XapakTepUCTHK W W3MEPEeHHs IDIACTOBBIX JaBIEHUH -
ruapognHamudeckuit kaporax (I'J1K);

- OJIHOPA30BBI OTOOP M3 MPOHUIIAEMOT0 HHTEPBAJIa TePMETU3NPOBAHHONW TIPOOHI IIACTOBOTO (0N
U ee MOJbeM Ha JTHEBHYIO TIOBEPXHOCTB JUISL OMPEEIICHUs] XapaKTepa HACBIIICHHOCTH IUIACTa - ONpOoOOBaHUE
tacToB npubopamu Ha kabene (OIIK).

[Ipn mpoBeneHUM 3THUX HCIBITAHUH Ha CTEHKE CKBAKMHBI H30JIMPYIOT C TOMOIIBIO PE3HHOBOIO
OaimMaka y4acTokK paguycom 1,5-2,5 cM, BCIIEACTBHE Y€T0 UCIIBITAHKE U 0TOOP MPOO HA3BIBAIOT TOYCUHBIMH.

10.1.1.1 B pexume I'/IK u3 mutacta noa Bo3zeiicTBHEM MaKCUMalIbHOW JETPECCHU BBI3BIBAIOT MPUTOK
¢dronga, KOTOpBIH  IOCIENOBATENBHO 3aloJHSIET MNpH  (QUKCUPOBAHHBIX  JETIPECCUSIX TPH  CEKIUH
npobornpreMHoil kamepsl. OTHOBPEMEHHO Ha TIOBEPXHOCTH BEIyT PErHCTPAINIO U3MEHEHHS JTaBJICHHS Ha BCEX
TpexX JTamax 3aloJIHEHUS] KaMephl, BIUIOThH /IO IOJHOTO BOCCTAaHOBJIEHHS IIIACTOBOTO JABJIEHUS, ITOCIIE YEro
oToOpanHast mpoda "cOpacwiBaeTcs" B obmuii mpodocOopHUK. KomuaecTBO y4acTKOB, NCCICIOBAHHBIX TaKUM
00pa3oM 3a 0/IHy CITyCKOIOIBEMHYIO Ofepanuio, n3mensercs oT 10 mo 30, B 3aBUCHMOCTH OT MPOHHUIIAEMOCTH
HCCIIeTyeMbIX TIOPO/T.

B muOronmkmosom pexxume I'JIK mpoBonmsT 2-4 moBTOPHBIX MCCIIEAOBAHUS B OJHON TOYKE O€3 OTphIBa
CKB2XUHHOTO IIPUOOpa OT CTEHKU CKBAXXHHEI C IEJIBIO0 ONpeIesICHNs XapaKTepa HAChIIEHHOCTH KOJIEKTOpa.

10.1.1.2 B pexxume OIIK duronn mocnenoBaTebHO 3aMOTHIET TPOOOCOOPHUK M CEKIIMOHUPOBAHHYIO
MpoOONPHEMHYIO KaMepy, Kakasi CEeKLIUs KOTOPOH 3aroyHsAeTCs IPU CBOEM (PUKCHPOBAHHOM JIaBJICHHH, KaK H
B pexxume I'JIK. Iporecc mputoka ¢ MU3MEHSIOMIKMMCS JaBI€HHEM U BOCCTAHOBJIEHHEM €ro /10 IUIacTOBOIO
3aMyChIBAIOT Ha JAMarpaMMe JaBJIEHUS; OTOOpaHHYIO T€pMETH3MPOBAHHYIO MPOOY MOJHMMAIOT Ha JHEBHYIO
MTOBEPXHOCTb.

B ciaygae rimyOoKuX 30H MPOHWKHOBEHUS MPOU3BOIAT B OJHOM TOouke 06e3 OTpbIBa MpHUOOpa OT CTEHKH
CKBaXUHBI 0TOOD 2-3 Tipo6 MracToBBIX (PIFOMIOB, pa3Menias uX B pa3HbIX KaMepax mpoOocOOpHHUKA.
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10.1.2 HcnipiTanne m1acToB MpUOOpaMu Ha Kabelle MPUMEHSIOT I PEIICHUS CISAYIOMUX 3a1ad:

- YCTaHOBJIEHHS BO3MOKHOCTH TOJTYUYEHHS U3 TTOPOJT IPUTOKOB;

- OIIPEJENICHNUs XapaKTepa HAChIIEHHOCTH IJIACTOB;

- MCCIICIOBAHNS COCTaBa M CBOWCTB MJIACTOBBIX ()IIIOMIOB;

- OIPEJENIeHUs THAPOCTATUIECKOTO U IIJIACTOBOTO JaBJICHUM;

- YTOYHEHHS TPaHUI] pa3fenioB Mexay pasnuaabivu (arongamu B iacte (BHK, 'HK, I'BK);

- onpeneneHust 3GEKTUBHBIX TOJIINH IJ1aCTOB;

- OTIpeNieNIeHHs CKOPOCTEH MPUTOKOB, IPOHULIAEMOCTH TOPOJ U PO MIIeii MPOHULIAEMOCTH TIO pa3pesy.

Pe3ynbrartel HCHBITAHUH HCHOMB3YIOT [UIS NPUHATHS pPELUIEHMH O IPOBEACHUM JOMOIHUTEIbHBIX
WCTBITAHUI TJIacTa IUIACTOMCIBITATENEM Ha OypHIBHBIX TpyOax, o cIycke 00CagHON KOJOHHBI, YTOUHEHHS
TPaHUYHBIX 3HAYEHUH M KPUTEPHEB U1 MHTEpIpeTaluy AaHHBIX obOs3atenpHoro kommiekca ['MC u apyrux
LeJIen.

10.1.3 PaboThl IO HCHBITAHMIO IUIACTOB INMPHOOpaMU Ha KaOeje MPOBOAAT IOCIE 0053aTEIbHOIO
koMmiuiekca ['MIC ¢ 11enpio MCKITIOUeHHsSI HEOJHO3HAYHON T'e0JOTHYecKO MHTEPIpEeTaly JaHHBIX KOMIUIEKca
I'MC B mracrax ¢ HHU3KUMH (QWIBTPAIMOHHO-EMKOCTHBIME CBOWCTBAMHU, OIPEACIICHUS IOJOKCHUH
MeX(IIONIHBIX KOHTAKTOB U IJIACTOBBIX JABJICHUI B IPOLYKTUBHBIX HHTEPBAJIaX.

10.1.4 Texnonorust mpoBeneHHs PadOT BKIIIOYAET CTaHIAPTHHIC ONEPALUHU 3allOJHEHUS 3arojioBKa,
KaTMOPOBKM JAaTYMKOB CKBAXMHHOTO TNPHOOpa, OLEHKY KauecTBa IOJyYCHHBIX MAaTepHajoB, KOTOpbIE
BBITIOJIHSIOT COTJIACHO TPeOOBaHUAM Pasferia 6, u onepaiuu, cnequduyHble Ui JAaHHOTO METO/a.

10.1.4.1 BeiOop WHTEpBAIOB M TINIyOMH HCHBITAHWUI 3aBHCUT OT PEIIAEMbIX I'€OJOTHUECKHX 3a4ad U
0CcOOEHHOCTEH CTPOCHUS Te0JIOrHIECKOT0 00BEKTa:

- ana BbLAENeHHs KosiekTopoB MeronoM ['JIK uccnenyioT Beck mpenrosiaraeéMblif KOJIEKTOp OT
MOJIOMIBBI 1O KpoBNHM ¢ marom oT 0,2 M 10 1 M B 3aBUCHMOCTH OT €r0 TOJUIMHBI. KOJIEKTOphI BBLAETSIOT 110
HAJIWYHIO IPUTOKOB U3 UCCIIEOBAHHBIX YYaCTKOB IUIACTa;

- U1 YCTaHOBJICHHS TPAHWYHBIX 3HAYEHUH TeO(U3NYECKHUX I1apamMeTpoB, HEOOXOMUMBIX IS
BBIJICJICHHUS KOJIJIEKTOPOB IO KOJMYECTBEHHBIM KpPUTEPHUAM, B HMHTEPBAJI HCIBITAHWHA BKIIOYAIOT YYaCTKH
IU1aCTa, XapaKTePU3YIOLINECs Pa3IMdYHbIMU IeO(U3NUECKUMU XapaKTEepUCTUKAMH, B TOM 4YHCJIE 3aBEIOMO
HEMIPOHUIIAEMBIE YYAaCTKH, W IPOBOMAT WX HMCIBITaHUS W3 pacueTa TPU TOYKM Ha ydacTok. ComocTaBiss
xapakrepuctukn [MIC c pesymbraTamu HCIBITaHWH (MPUTOYHBIE, HETIPUTOYHBIE "TOYKH'"), yCTAHABIHMBAIOT
IpaHUYHbIE 3HAYEHUS re0(U3NIECKUX TapaMeTpOB;

- W3MEpeHHus IUIACTOBBIX naBileHMH npu Hamuuud 30H ABIIJl wim AHIIJI B ogHOBpeMEHHO
9KCIUTyaTUPYEMBIX MHOTOIIACTOBBIX 3alieKaxX, MPH HEPAaBHOMEPHOHW BBIPAOOTKE 3amacoB € MPUMEHEHHUEM
CHCTEM 3aBOJHEHHS U MPOpPbIBAX HATHETAEMBIX BOJ| BBIMOJHSIOT B MpeesiaX BCEX MPOHMIAEMBIX MHTEPBAJIOB
[I0CJIEZIOBATENILHO CHU3Y BBEPX;

- 7Sl OLICHKH XapaKkTepa HACHIIICHHOCTH KOJUIEKTOPOB TOJIIUHON OoJiee 4-X METPOB IJIACT UCCIETYIOT
nepBoHauanbHo B pexkume ['JIK ¢ marom 0,5-1 M OT MOAOIMIBEI K KPOBJE, Aajie€ CPEOd HCCIETOBAHHBIX
Y4acTKOB BBIOMpalOT Hamboliee NMPOHHUIIAEMbIE, MO OJAHOMY B IOJOIIBEHHOW, KPOBEIHHOW W IICHTPAIbHOW
yacTax 1wiacta. [locne atoro B pexkxume OIIK MCTIBITHIBAalOT y4acTOK B MOAONIBEHHON dacTH muiacTta. Ecim u3
HEro nojy4eHa npoba HeTu uiaM raza 6e3 MPU3HAKOB IUIACTOBOM BOJBI, TO IUIACT OTHOCST K IIPOAYKTHUBHOMY.
[Ipu Hanuuum B npoOe MIacTOBOM BOZBI MOCIEIYIOLUIMM CIIyCKOM OIPOOYIOT KPOBEJIBHYIO 4acTh miacrta. Eciu
IpU 3TOM OyAeT YCTaHOBJIIGHO HAIWYME IUIACTOBOW BOABI, TO IIACT CYMTAETCS BOJOHOCHBIM. Eciu B
KpPOBEJIBHOM 4YacTH IJjiacTa IMOJydyeHbl He()Th WM ra3, a B MOJOLIBEHHOW - BOAA, TO IOCIEAYIOIIUMHU
ONpoOOBaHUSAMH B [IEPEXOAHON 30HE YTOUHSIOT MOJI0KEHHE MEK(PITIONTHOTO KOHTAKTA,;

- MU ONpeAeNeHUH MEeX(IIONIHOIO KOHTAaKTa IMEPBOHAYAIBFHO YCTAaHABIMBAIOT €r0 IOJIOKCHHE
noganibiM [MC wnm ¢ wucnojibp3oBaHHEM JApyroil wHpopManuu (HampuMmep, [0 THICOMETPHUECKOMY
MOJIOKCHUIO KOHTAaKTa W KpOBIM Iuiacta). [lepBasg Todka HMCOBITAHUS JODKHA COOTBETCTBOBATH TIyOWHE
npearnosaraeMoro KouTtakra. Ecim momyuena npoba HedT mim rasa, To cienytomryto Touky OINK HamewarotT Ha
2 M HUKE; ecii B MpoOe MPUCYTCTBYET BOJIA, TO HA 2 M BhbIIIe. Eciy B HOBOH TOUKe HCIIBITAaHUS CMeHa (urona
HEe Ha0JI01aeTcs, TO MPoIeaypa MOBTOPSIETCS CHOBA C MHTEPBAJIOM B 2 M M TaK Jjajiee 0 CMEHbI (pronaa win
MIOJTy4YeHHUsI CMECH BOIBI M yIIIeBOAOpoAoB. OmpeeneHne MOJ0KEHUsI KOHTAKTa, KOTJa PacCTOSHUE MEXIY
y4acTKaMU C pPa3HbIM XapaKTe€pOM HACBIIICHHOCTH COCTABISIET MEHee 2 M, IPOBOIAT IIOCIEAYOIUMHU
onpoOOBaHMUAMH CHU3Y BBepX ¢ marom 0,5 M 10 mepBoro nosisjieHust B Ipo0e yrieBoao0poIOB;

- ONpeJeNIeHNE MPOHULIAEMOCTH B TOYKaX IUIacTa, ucciaenoBaHHbix MetogoM ['JIK, ocymecTBiasaoT nmo
3apErHCTPUPOBAHHBIM KPHUBBIM JaBiieHUsA. Eciu mo pesynbraTaM HCCIEHOBAaHUN H3MEHEHMs [aBICHHS HE
3aperUCTPUPOBAHbI, YUaCTOK cuuTaercsl HenpoHuuaeMbeiM. (IIpu orcyTcTBHM cBeneHHMI O BS3KOCTH (uironia
BBIUUCIISIETCS TTApaMeTp HOABMKHOCTH (UIIOWa B TIIACTE - knp/ w-

10.1.4.2 OTOuBKa Tra30KUAKOCTHOTO KOHTaKTa MpPU 3HAYUTEIHHON TOJIIWHE MPOMYKTUBHOW YacTH
IJIacTa BO3MOXKHA M3MEPEHHMEM IUIACTOBBIX JABJICHUM B mpeanojaraeMod nepexomgHou 3oHe meroxoM ['JIK.
HccnenyeMble yyacTku BBIOMPAIOT B MPOHMIIAEMBIX TIACTAX BBINIC M HIKE MPEAINONIAaraeMOro KOHTAKTa Tak,
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4TOOBl B Ka)JIOW 30HE OBUIO HCCIICJIOBAHO HE MCHEE 5 paBHOMEPHO PACHOJIOKEHHBIX Todek. OnpejeneHue
KOHTaKTa MPOBOST [0 NU3MEHEHHUIO TPAIMEHTA IJIACTOBOTO JIABJICHHUS.

10.1.4.3 IlpenmonaraeMble He(PTEHOCHBIE IUIACTHI HMCIBITHIBAIOT ITTOCIE BOJIOHOCHBIX M Ta30HOCHBIX,
4YTOOBI HE MCKAa3UTh PE3YJIbTaThl UCIBITAHUM BO3MOXKHBIM 3arpsi3HeHHeM Ipubopa HedThio. Ilpu HemocraTke
BPEMEHH WJINM B YCIOBHAX OCJOXHEHHOM CKB@)XMHBI IUIACTBI, HPEACTABIIOIINE HAMOONBIIUII HHTEpEC,
HCTBITHIBAIOT B IIEPBYIO OYEPEb.

10.1.4.4 Peructpauuto U JOKYMEHTHpPOBAHHME OIEpAIii, BHIIOJHEHHBIX NPU HCIBITAHUAX, BKIIOYas
KOHTPOJb HYJb- M CTaHIApT-CUTHAJNOB, MPOBOJAT NPU KaKIOM CITycKe Npubopa B CKBaxHHY. KpuBble
JaBJICHHUS Ha KaXIOW TOYKE UCTIBITAHUH 3aITUCHIBAIOT B OTAEIBHBIN (aii.

10.1.4.5 Ilepen orbopom mpoO MPOBOAIT MPOPAOOTKY CKBaXKMHBI W IIa0JIOHUPOBAHUE HHTEpBaJIa
UCTIBITAHUH CKBOXUHHBIM MpubopoMm. Ilpum maOnoHMpoBaHMM, KaKk W TIPU MOCICAYIOUIMX CIyCKax, He
JIOIYCKAaIOTCs PE3KUE TOPMOKEHUSI TPUOOPaA, TPOOHBAHUE UM YCTYIIOB U CATLHUKOB, yJaphl 0 3a00H.

10.1.4.6 TlepBoii oTOMpaeTcs KOHTPOJIbHAS MPOOa POMBIBOYHON KUIAKOCTH B MHTEPBaje UCIBITAHUM,
JUIS 9ero TpuOop OIMyCKaloT 0e3 TepMEeTH3HPYIOIIEro 3JIeMEHTa M MPHKIMHOTO YCTPOHCTBA M BBIMOJHSIOT
OOBIYHBIE OIIEpaLlK [0 OJHOPa30BOMY OTOOPY mpoObl. Eciiu MHTepBasibl MCTIBITAHUM yIaJIeHbl IPyT OT Apyra
oomnee gem Ha 100 M, 0TOOP KOHTPOJIBHBIX IMPOO MPOBOIAT B KAXKIOM M3 HHX.

10.1.4.7 [IpoaomkuTenbHOCTh OTOOpA OJHOM MPOOBI OTPAHNYMBAETCS BPEMEHEM CTOSHUS Ha TPUTOKE,
JOMYCTUMBIM Ul JAHHOTO TEXHUYECKOTO COCTOSIHUSI CKBa)KMHBI. B OCIIOKHEHHBIX CKBaXHMHAX BO M30eXaHHE
npuxBara Npudopa MPOJODKUTEIBHOCTh OTOOpa HE AOJDKHA NPEBBINIATh 3-5 MUHYT, @ OCHOBHOM 00BeM
UCTBITaHU cienyeT mpoBoauTh B pexkume ['JIK ¢ BEI30BOM MpHUTOKA B MaJylo KaMepy.

B yIIOTHEHHBIX MOPOAAX 03 TIIMHUCTHIX KOPOK, NMPOHHIAEMOCTh KOTOPHIX MeHee 107 Mim’,
MIPOAOJDKUTEIIFHOCTL 0TOOpa yBennuuBaoT 10 20-40 MHUHYT, €clM 3TO IMO3BOJSIET TEXHHUUECKOE COCTOSHHE
CTBOJIa CKB&)XMHBI (OTCYTCTBYET 3ajMIIaHUE TI'co(pU3MUECKOro Kabens B MHTEpBajax paspesa, 3aleraroliux
BBIIIIE UCCIIEAYEMOTO).

10.1.4.8 TIlpu orkaze mnpubOpa WIM TOMNAJAHMH NPOMBIBOYHONW >KHUAKOCTH B NpUOOp H3-32
HEKaueCTBEHHON TepMeTH3ally yJacTKa 0TOopa mpoOsl onpoOoBaHUe MOBTOPSIOT, cMemast mpubdop Ha 0,2-1 M
BBEPX WJIM BHU3 OT KaBEPHBI, a €CJIM M0 KapoTaxy KaBepHbI He oTMeuatoTcs - Ha 0,2-0,3 M B m00y10 CTOpOHY.

10.1.4.9 Ilpu onmacHOCTH IpHUXBaTa CIEAYET PacXaXMBaTh KaOellb BO BpeMs HCHBITaHUU. [[1s 3TOTO Ha
kabene y Oapabana 5ebenKkH YCTaHABIMBAIOT KOHTPOJBHYIO METKY W TMEPHOAWYECKH CIYyCKaloT, a 3aTeM
[TOTHUMAIOT 10 METKH HECKOJFKO METPOB KaOes.

10.1.4.10 ITocie mpekpalieHus HCIIBITAaHUS TIPOBEPSIOT HE TIPIDKAT JIM MPUOOP K CTEHKE CKBAXKUHBI, JJIS
4Yero BHaYaje OIycKaioT B ckBaxuHy 0,5-1 M xabens m namee MemsieHHO (Co CKOpocThio He Oomee 150 m/d)
BEIOMparoT 2-3 M kabens. Ecin HaTshkeHne kabens He U3MEHSETCS, TO MPOBOJAT MOIbeM MpuOopa ¢ OOBIYHON
CKOpOCThIO (cM. MNM. 6.3.6.6).

VYBenuueHne Harpy3KH MO JAaTYUKY HATSDKEHHS CBUAETENBCTBYET O 3IMIAHUU T€PMETH3HPYIOLIETO
OamiMaka CKBaXHHHOTO MPUOOpa WM O MpUXBaTe Npubopa. 3anunanue 0amMaka B IITMHUCTYIO KOPKY OOBIYHO
nuksuaupyercs npu Hatsokenud 5000-6000 H (500-600 kre). YBenuueHUe Harpy3Kd 0 3HAUCHHS Pa3phIBHON
NPOYHOCTH KaOellsi BBI3BAHO 3allMMaHUEeM KaOelsl WM MPUXBATOM CKBaKHHHOTO MpuOopa. Ero JUKBHIUpYIOT
coryiacHo TpeOoBaHusIM Noapaszgena 28.7.

10.1.4.11 OT60p ra3za u >XKUIKOCTH W3 MPOOOCOOPHUKA CKBAKHMHHOTO MPHUOOpa IIPOBOIAT Cpaszy IOCIHE
nmoJtbeMa NMpudopa W 3aMepa B HEM JIABJICHUS C TIOMOIIBIO MPUCIIOCOOICHUH W ra30COOPHUKOB, BXOJSIINX B
KOMIUIEKT anmapaTypsl, C COOIIOIeHNEM TIPUEMOB, N3TI0KEHHBIX B AKCIUTYaTAIIMOHHON JTOKYMEHTAIHH.

10.1.5 Madopmanwms 006 UCTIBITAHUAX TIACTOB IpHOOpaMu Ha Kabese BKII0YacT:

- cBegenus o cocraBe npo0 OIIK (mamuume BOABI, HE(TH W Ta30BO3MYIIHOW CMeECH), (U3NIECKHIX
CBOMCTBax BOJBI (TNIOTHOCTb, BSI3KOCTH, YIEIBHOE IIIEKTPHUECKOE COMPOTHBIICHHWE) U Ta30BO3IYIITHOW CMeCH
(cymmapHOe cozepKaHue TOPIOYMX ra3oB U MX KOMIIOHEHTHBIH cocTaB). DKCIpecc-aHaIn3 Mpod XKHUIKOCTH U
ra3oBO3AYIIHONH CMECH BBINIOJHIIOT Ha CKBaXHHE ¢ momolubio craHimu ['TH; neransHblil aHamu3 Qaonnos
MPOBOJAT B CTALMOHAPHBIX YCIIOBUSX;

- pe3yiabTaThl 00paboTku aitoB ¢ 3amuckio nuarpamm aasienus ['JIK u OIIK u pacuera ais tpex
(UKCHpPOBAaHHBIX TEPENayOB JABJICHUH 3HAYEHUH IJIACTOBBIX AABICHUU W KOX(QQHUIMEHTOB MPOHUIIAEMOCTH
(TIOABMKHOCTH), @ JJISI MHOTOIIMKJIOBBIX M3MEPEHUH - 3HAUCHHUI 3TUX BEJIMYHH €IIe U JUTs KaXKIOTO [IUKJIA;

- TpoduIM TIACTOBOTO MJABICHUS, NPUTOKOB W MPOHMUIAEMOCTH MOPOJ JJISi HCCIEOBAHHOTO
WHTEpBaa.

10.1.6 HaTeprpeTaruiss pe3ynbTaToB OOpabOTKH AWarpamMM JaBJCHUS 3aKIO4YacTcs B 0000IIeHUH
JMAHHBIX O TUIACTOBBIX JABIICHUSIX, CKOPOCTSIX MPHUTOKA M MPOHUIIAEMOCTH (TIOABIKHOCTH) IIJISl KAXKIOW TOUKH
WCCIIEIOBAHUHN U JUTSI NCCIIEOBAHHOTO HHTEPBAJIA B IIEJIOM:

- mnsa pexwmma OIIK paccunTanHble 3HaueHUS NaBIEHHS, CKOPOCTH IPUTOKA W TPOHHUIIAEMOCTH
MPUHUMAIOT 32 OKOHYATEIIbHBIE;

- g pexuma [JIK ananusupyror pesynpTaThl 0O0pabOTKM B TOYKax, IJ€ OHU BBHINOJHEHBI B
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MHOTOIIMKJIOBOM pexume. CHauana MpPOBOJAT COMOCTABICHHWE 3HAYCHWU JABJICHHM, COOTBETCTBYIOIIUX
KOHCYHBIM ydYacTKaM CTaOWIM3aIl[MM Ha KPUBBIX BOCCTAHOBJICHUS JaBicHHMsS. ECIM 3TH 3HAYCHUS HE
M3MEHSAIOTCA OT IMKJIA K IUKIY, TO IJIACTOBOE JABIIEHHE PAaBHO PACCUNTAHHOMY; €CIH M3MEHSIOTCA, - TO B
KadecTBe IUIACTOBOTO JaBIIEHHs MPHHAMAIOT PACCUMTAHHOE JIABJICHHE C yBEpEHHOW cTa0MiIM3anueil yJacTka
BOCCTAaHOBJICHUS TaBIICHHUS.

10.1.6.1 OgHOBPEMEHHO B TOUKAaX, B KOTOPBIX BBINOJIHEHBI UCCIECAOBAHUS B MHOTOLIUKIOBOM PEXUME,
COIIOCTABIISIOT 3HAYEHUS CKOPOCTEH MPUTOKOB B Pa3HBIX IIUKJIAX U MPOCISKUBAIOT TEHACHIIUIO UX U3MCHEHHS.
B HedTeHachIIIEHHBIX TUTaCTaX TPU HATWUYWW 30HBI MPOHUKHOBEHUS TMEPBBIE IMKJIBI HCIBITAHUS OYyIyT
COOTBETCTBOBAaTh MOCTYIUICHUIO (PIILTpaTa, a MOCIEAYIONINE - CMeCH (UIIbTpaTa ¢ HeThi0. 3a cueT OombIieH
BS3KOCTH HE(TH, 10 CPABHEHUIO C BS3KOCTHIO (DUIbTpaTa, 3HAYCHUS CKOPOCTEH NPUTOKOB HA IMOCICTHUX
[IUKJIaX JIOJKHBI YMEHBINIAThCS. B ra3oHACHINEHHBIX IUTACTaX C 30HOW MPOHUKHOBEHUs OyAeT HaOIr0aaThCs
oOpaTHasi KapTUHA 3a CUST MEHbBINEH BS3KOCTH IUIACTOBOTO Ta3a. B BOJOHOCHBIX IUIACTax M3-3a OJU30CTH
3HAYCHWH BA3KOCTH (DUiIbTpaTa W IIACTOBOM BOJBI 3HAYEHHS CKOPOCTEH NPUTOKOB OT IMKIA K LUKIY HE
HU3MEHSIOTCS.

10.1.6.2 IIpoHHITaeMOCTh TIOPOJ Ha JIOOOW MENPECCHU TPH TMPOUYUX PABHBIX YCIOBHSAX SBISICTCS
(hyHKIMEH BI3KOCTH TMOCTynaromero u3 rmiacta (mionga. HambGonee momHo ¢umbTpanuu oxHo(a3sHON
JKUJIKOCTH  yJIOBIIETBOPSIET 3HA4YCHHWE IMPOHUIAEMOCTH, COOTBETCTBYIOIIEE MPHUTOKY (QUIbTpaTa MpH
HauMEHbINIEH JeTnpeccHn Ha BTOPOM-TPETheM IMKiIax. J[aHHOe 3HavYeHWe MPHHUMAIOT 332 MPOHHIIAEMOCTH
WCCIICIOBAaHHON TOYkH. JlJIs ONHOIMKIIOBBIX HM3MEPEHWH 3a OKOHYATEIbHbIE 3HAYECHUS MPOHUIAEMOCTH
MIPUHUMAIOT T€, KOTOPBIE paCCUUTAHBI IPU 3aMlOJTHEHUH TPEThEH KaMephl mprbopa.

10.1.7 Pe3ynbTarhl HCHBITAaHUN OGOPMIISIFOT aKTOM, COCTaBHOH YacThIO KOTOPOTO SIBJIAETCS HAOOp
tabmui (Npunoxexve J1). Tabauma pe3ysbTaToB 3KCHpecc-aHalu3a Mpo0 BKIKOYACTCS B aKT, SCIM aHAIH3
pob MpOBEJIEH Ha CKBAXHHE.

10.1.8 Pe3ynbTaThl 00paObOTKK U MHTEPIPETANN JAHHBIX THIPOAMHAMUYCCKUX UCCIICIOBAHH I1JIaCTOB
u orbopa mpod ¢irouaa NPEACTaBIAIOT B BHUAC 3aKIFOYCHHSA, KOTOPOE BKIIFOYAET MTOIOBYIO TAOJHIly H, IO
COTJIaCOBAHUIO C HEAPOTIOIL30BaTEIeM, TpadMICCKUH TUTAHIIIET.

B wurorosoit Tabnume mpuBOoaAT WHGOPMANUIO 00 WHTEPBAIAX 3aJ€TaHUS HCCICIOBAaHHBIX O0OBEKTOB,
DIyOWHAX TOYeK OMpOoOOBaHMS, 3HAYCHHAX THIPOCTATHYECKOTO W IIACTOBOTO JaBICHWH B HUX, JAHHBIE O
nebrTtax W MPOHHUIIAEMOCTH, XapakTepe HACHIIIEHHOCTH TI0 AWarpaMMaM JaBlIeHHsI U pe3ybTaTaM JeTalbHbBIX
AHAIIM30B TPO0, BBHIMIOJHEHHBIX B CTAllMOHAPHBIX YCIOBUAX, PE3yNbTaThl ONPEACTCHHS IOJOKESHUN
MEX(ITFOUTHBIX KOHTAKTOB.

Ha rpaduueckom miaHImere qaHHbe 00paOOTKH ¥ MHTEPIPETAIVH IPUBOAAT B COYETAHUU C HanboJee
“H()OPMATUBHBIMU TI0 XapaKTepy HACHIIICHHOCTH W (WIBTPAIlMOHHBIM cBoiicTBaM KpuBbiMu [UC (
npunoxeHne M). Tlpu Hanuuuu [aHHBIX HCHObITaHuid ¢ moMomisio WMIIT wiam B mporecce TpoOHOM
JKCIUTyaTallMK UX TAKXKE MOMEINAIOT Ha IJIaHIIETE.

10.2 TexHoJiorusi 0T60pa 00pa3LOB MOPOJ CBEPJISIIIUMHU KEPHOOTOOPHUKAMHU

10.2.1 Ot6op obOpasmos mopon cepasanumMu KepHooTOOpHUKaMHu (CKO) BBITIONHSIOT NP HU3KOM
BBIHOCE KEPHA KOJIOHKOBBIMHU JIOJIOTAMH JUTS TOTYYCHUS TAHHBIX O JIMTOIOTO-METPOGUINICSCKUX, PUIHUECKIX U
KOJJICKTOPCKUX CBO#cTBaX mopon. JIns perieHus 3ajayu MpOU3BOAAT OTOOp 2-5 0o0pasroB mopon Ha 1 M
TOJIIUHBI KOJUIEKTOPA, & TAKXKe 10 2-3 00pasiia u3 BhIlle- U HIKE3AIETAIONINX BMEIIAIOIIUX MTOPO/I.

Ot06op 00pa3ioB MOPOA MPOBOAIT TAKXKE C IEIbI0 YCTPaHEHUS HEOAHO3HAYHOH Te0IOTHYECKON
WHTEpIIpEeTallid  MaTepuanioB obs3arenbHoro komruiekca [MIC. [lnsg 3roro W3 KakIOro Imiacra ¢
HEOJIHO3HAYHBIMH pe3yJIbTaTaMH HMHTEpIpEeTalud OTOuparoT 2-3 o0pasua Juis 3KCIPecC-ONnpeaeTIeHHH
JUTOJIOTMYECKOTO COCTaBa MOPO/I, X OCTATOYHON HE(PTEHACKIIICHHOCTH, KOJUIEKTOPCKUX CBOHCTB M CTPYKTYPBI
MIOPOBOTO MPOCTPAHCTBA.

10.2.1.1 bnaronpusTHBIE YCIOBUSA 0TOOPa 00Pa3OB JOCTHTAIOTCS B BEPTUKAIBHBIX U CITA00HAKIOHHBIX
(me 6omnee 40°) ckBaxmHax rryomHoi mo 5000 M m amamerpom 190-216 MM, 3amOTHEHHBIX MPOMBIBOYHON

HJIKOCTBIO C BS3KOCTBIO He Gonee 60 ¢ u BogooTaaueii He Gomnee 12 cm’/30 MuH.

10.2.1.2 OtbOop 00pa3ioB HE BEAYyT B CHUJIBHOHAKJIOHHBIX M TOPU30HTAJIBHBIX CKBaXMHAX, Ha
BBICOKOBSI3KMX TPOMBIBOUHBIX KHJKOCTSX (C BA3KOCTBIO Oosee 80 ¢), MpW HaXHYMHM Ha CTCHKAaX CKBa)KHHBI
TJIMHUCTBIX Y IIJITAMOBBIX KOPOK TONIIKHOM 6ojee 20 MM, B KaBepHax.

10.2.2 OT160p 00pa3mmoB MPOU3BOIAT TOCTIE BHITOHEHHS 00s13aTebHOT0 KoMIniekca ['YIC, mo qaHHBIM
KOTOPOTO yCTAHABJIMBAIOT HHTEPBAJIBI U KOJIMYECTBO OTOMpPaeMbIX 00Pa3LOB.

10.2.3 TloxroroBka mpubopoB CKO B cTanmroHApHBIX YCIOBHIX 3aKIIOYAETCs, TOMUMO TPeOOBaHHUN
pasgerna 6, B monmHOW peBu3uu mpubopoB (cMm. nogpasgern 23.2) u BeiOOpe OypOBBIX KOPOHOK,
COOTBETCTBYIOIINX MEXaHMYECKUM M a0pa3uBHBIM CBOMCTBAM IOPOJ, U3 KOTOPBIX HAaMe4YeH 0TOOp 00pa3LoB.
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10.2.3.1 Bei60op OypOBBIX KOPOHOK OCYIIECTBIISIOT CIEAYIOIUM 00pa3om:

- TBepaociuiaBHble KopoHKH TCK35/22 mpumenstor s OypeHus ManoaOpa3uBHBIX MOPOJ HU3KOH U
CpemHel TBEepIOCTH (MATKHE U3BECTHSIKH, IJIMHUCTHIC CIIAHIIBI, IECYAHUKH C TJIMHUCTHIM LIEMEHTOM, MEpreiy,
AJICBPOJIUTHI U JIP.);

- xoporku CCK35/22 mpumeHsfOT ansi OypeHHs TOpOJ CpeTHEeH TBEPIAOCTH M TBEPHBIX, aOpa3WBHBIX
(M3BECTHSKY TBEpIbIE, TOJTMMUKTOBBIE IECUAHUKH, TOJIOMUTHI);

- anmazHble kopoHkn ACK35/22 npumensiior s OypeHus: TBEPIABIX M KPENKHUX BBICOKOAOPa3MBHBIX
TOPHBIX NOPOA (MECYaHWKHU KBapLEBbIE MEIKO3EPHUCTHIC IUIOTHBIC, M3BECTHSKM OKPEMHEJNbIE, NOJIOMHTHI H
ap.).

10.2.4 Ot0op o00pa3lOB TOpPHBIX IOPOJ M3 CTEHOK CKBXUH MPOBOAAT B CICIyHOIICH
MOCTIeI0BaTEeNbHOCTH:

10.2.4.1 [IpoBoasT MPOMBIBKY CKBKWHBI JJIsl CHSTHS TIIMHUCTBIX U HIAMOBBIX KOPOK, 00pa3yromuxcst
IIPOTUB KOJIJIEKTOPOB.

10.2.4.2 BpIMONHSIOT OIlEpalnyy IO TPUBA3KE HAMEYEHHBIX TO4YeK OTOOpa 00pa3ioB K IIyOMHAM
CKBA)KMHBI, VIS 4Ero:

- 3ammchBatoT npuBsizounyio kpuByio (IIC, I'K, BK u np.), muddepenmupyomniyo paspes, B TOM
MacmTalde, 4To M paHee 3aperUCTPUPOBAaHHAs KpHBas, HA KOTOPOH oTMeueHbl IIyOMHBI OTOOpa 00pa3LoB
OpOJ;

- Ha reousnveckuii kabelb HAHOCAT HAIECKHO BUIMMYIO KOHTPOJIBHYIO METKY, COOTBETCTBYIOLIYIO
riyOuHe crycka npubopa B 3aaHHBIA HHTEPBAIL;

- COIIOCTAaBJIIIOT KOHQUTYpauuio NPHUBSI30YHON KPHBOH C paHee 3aperMCTPUpPOBAHHON KpPUBOH, C
KOTOPO# MEPEHOCAT MOJIOKEHUSI OTMETOK ITyOMH, Ha KOTOPBIX HaMe4eH 0TOop 00pasIoB;

- ONPEIETSIOT Pa3HOCTh MEKAY JJTUHON M3MEPUTEIBHOTO 30HAA TMPHUBSI30YHON KPUBOM (0T KaOEIbHOTO
HAKOHEYHHKA JIO TOYKH 3aMKCH) U JJIMHOW KePHOOTOOpHUKA (OT KaOEIbHOr0 HAKOHEYHHKA JI0 Oypa);

- C Y4eTOM IOJIYYeHHOW pa3HOCTH JIMH HAHOCAT Ha NMPHUBS30YHYI0 KPUBYIO KOHTPOJIBHYIO JIHHUIO,
COOTBETCTBYIOIIYIO MECTOIOJIOKEHUIO KEPHOOTOOPHHKA HA TIIyOWHE KOHTPOJIHHOW METKH, YCTAHOBJICHHOHN Ha
Kabere;

- OTCUMTHIBAIOT IO NPHUBSI30YHON KpUBOH B Macmrabe IIyOMH PacCTOSIHHS OT JIMHUM KOHTPOJIBHOU
METKM [0 HAaMEYCHHBIX TOYEK IIIyOMH o0TOOpa M HaBsI3BIBAlOT Ha Kabele METKH, KOTOphle OyayT
COOTBETCTBOBATh TOUKaM 0TOOpa 00pa3LoB;

- TIPU 3allUCH KOHTPOJIBHOW KPHBOH Macca CKBaXMHHOTO HpuOopa J0JDKHA ObITh OMM3KOH K Macce
KEPHOOTOOPHHUKA; METKH BBICTABIIAIOT IPH MOIbeMe pHOopa.

10.2.4.3 IloarotraBnuBalOT CKBaKMHHBINA PUOOP M HAa3eMHbIE TAHEH K paboTe:

- TIPOBEPSIIOT MPAaBHJIBHOCTH IOJICOSAMHEHHS XKHJI KaOels K CHWJIOBOH M WU3MEPUTEIbHON JIMHHUAM U
paboTocrnocoOHOCTh KEPHOOTOOPHUKA HA TIOBEPXHOCTH;

- TPOBOJAT PETYJUPOBKY IITOKA THIPOAKKYMYJSTOpa SHEPIHMHM COOTBETCTBEHHO IiIyOMHE oTOOpa
00pasIoB U THAPOCTATUIECKOMY JaBJICHUIO B UCCIIEAYEMOM HHTEPBAJIE;

- YCTaHaBIUBAIOT BEIOPaHHYIO OypOBYIO KOPOHKY.

10.2.4.4 TIpnbop OIyCKarOT B CKBAKHHY CO CKOPOCTRI0 He Oosee S000 m/4.

10.2.4.5 Ot60p 00pa3moB NPON3BOIAT IO CXEME CHHU3Y-BBEPX.

Ecnmu 3a omHy CHyCKONOOBEMHYIO OIIEpalMi0 HEOOXOOUMO OTOOpaTh o0O0paslbl C  pasHbBIMH
MIPOYHOCTHBIMM M a0pa3sUBHBIMH CBOWCTBAMH, TO CHayaja OTOMPAlOT IIECYaHUKH, a 3areM 0Opa3Lbl
KapOOHAaTHBIX TOPOA. PrIXible mecuaHWku OTOMPAIOT MO OAHOMY 0Opas3lly 3a CIYCK BO H30eXaHHEe HX
paspylLieHus.

D¢ exTuBHOCTE 0TOOpPa 00pa3sloOB CYHIECTBEHHO 3aBHCUT OT TONIIMHBI TJIWHUCTOW KODKH,
oOpasyroleiics NPOTHB KOJUIEKTOPOB. [JIMHUCTAas KOpKa YyMEHbLIAeT MJUHY OTOHMpaeMblx 00paslLoB,
YBEIUYMBACT JUTHTEILHOCTh 0TOOPA, PE3KO CHMKAET MPOU3BOUTEIBHOCTh OTEpalil U KauecTBO 0TOOPaHHBIX
o0paznoB. Eciu ToIMHA TTIMHACTON KOPKH MPEBLICUT 1 cM, TpeOyeTcs MOBTOpHAst MpopaboTKa CKBAKUHBI.

10.2.4.6 Ilocie otbopa 00pa3oB MPOU3BOIAT MOABEM KEPHOOTOOPHUKA HA TIOBEPXHOCTD, U3BIEKAIOT
00pasibl M3 MPUEMHOW KAaCcCEThl M PACKIAJBIBAIOT WX B WHAWBUAYAIbHBIC YIMAKOBKH, MPOBOJAT OIMHCAHUE,
YIIaKOBKY U TPaHCHIOPTUPOBKY 00Pa3LOB ISl HCCIAEIOBAHUN B CTALIMOHAPHBIX YCIOBUSAX.

10.2.5 Pe3ynpTaThl CKBaXWHHBIX pabOT OQOPMIISIOT akToOM, (opMa KOTOpOTO TIpe[CTaBiIcHa B
npunoxxeHun H.

11 TexHo0rumn reodmmqeamx I/ICCJ'Ie)IOBaHI/lﬁ CHJIBHO ITOJIOTUX U TOPU3OHTAJIBbHBIX CKBAKHH

11.1 O0ume moJI0KEeHUS
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11.1.1 T'opu30oHTATEHBEIMU TIPUHATO HA3bIBAaTh CKBAXKWHBI, CTBOJI WJIM YaCTh CTBOJIA KOTOPHIX WMEIOT
VIIIBI HAaKJIOHA B BEPTUKAILHOW TIOCKOCTH (3€HUTHBIC YIUIBI) OT 56° HaKJIOHHOMAMAIMNX y9acTkax u mo 110°
Ha UHBEPCUOHHBIX.

l'opuzonraneabie ckBaknHbl (['C) nemsarcs Ha COOCTBEHHO TOPU3OHTAIbHBIE CKBAKHHBI, KOT/Ia
HAaKJIOHHBIA W TOPU3OHTAIBHBIN YYaCTKH SIBIISTIOTCS MPOIOKEHUEM OOBIYHBIX BEPTHKANBHBIX CKBKUH, H
OOKOBBIE TOPU3OHTAIBHEIE CTBOJIBI, OYPEHHE KOTOPHIX BEIYT U3 CTBOJIOB PaHee MPOOYPEHHBIX CKBAXKHH.

[To pagnycy kpuBU3HKI y4acTka Habopa 3eHuTHOro yria ['C moapa3aesisroTcsi Ha CKBaKUHBI OOJIBIIOTO,
CpPEIHET0 M MAJIOT0 PanyCcoB KpUBU3HEI (Tabnuua 4).

[To xouduryparuu npoduns I'C nensrcs Ha TPEXUHTEPBAIbHBIC, KOTOPHIC BKIIOYAIOT BEPTUKAIBHBIH
y4acTOK, y4acTOK HaOopa 3€HUTHOTO yrIjia, TOPU3OHTAIBHBIN yYacTOK, M MATUUHTEPBAIBHBIC, COCTOSIIUE U3
YYaCTKOB BEPTHUKAJILHOrO OypeHHs, Habopa 3€HUTHOrO yria (YroJ MEHbIIE, 4YeM Y TPEXHHTEPBaIbHBIX
CKB)XHH ), IPSIMOJTMHEHHOTO HAKIIOHHOTO, €III¢ OJIHOTO yJacTKa Habopa 3eHUTHOTO yTiia ¥ TOPU30HTAILHOTO.

11.1.2 TexHomornu ¥ KOMIUIEKCH TeO(PH3MUECKUX WCCIEJOBAHNNA TOPU3OHTAIBHBIX CKBAKHUH
OTIPEIETISIOTCS] HECKOIBKUMHE 00CTOSITETHCTBAMH, TIPUCYIITUMH TOJIBKO 3TUM CKBaKIHAM:

Taﬁ.lmua 4- XapaKTepI/ICTI/IKI/I U HA3HAYCHUEC TOPU30OHTAJBHBIX CKBAKUH

l'opuszonTanbHbIE Yyactok HaOOpa KPUBU3HBI HuameTtp [IpoTsiKEHHOCTD Ha3znaueHue ckBaxuH
CKBa)KHHBI CKB@XXHHBI, | TOPU3OHTAJIBHOU
MM 4acTH CTBOJIA, M

Pagnyc NHTeHcuBHOCTD
KPUBU3HBI, | WCKPUBJICHUSA,
M rpaxyc/10 m

Bonsmmoro 300 u 1-1,5 195-220 600-2500 Jo6brua

panuyca Oonee YTJI€BOJOPOJIOB B 30HAX
KPUBU3HBI menbga, ¢ MOPCKUX
tatdopmM, B
9KOJIOTHYECKH
3aKPBITBIX U
TPYAHOIOCTYITHBIX
paiioHax

Cpennero paauyca 50-290 2,5-4 120-220 450-2500 [ToBbIICHNE
KPUBU3HBI HedTeoTaauH,
MHTeHCH(UKAU
JI0OBIYM, BOBJICUCHUE B
pa3paboTKy
TPYIHON3BIEKAEMBIX
3a1macoB

Marnoro paauyca 6-40 5-10 120-150 90-300 Bypstes u3

KPHUBU3HBL 00CaKEHHBIX CKBaKHH
craporo (ouaa s
BOBJICUCHUS B
pa3paboTKy
TPYIHOH3BIIEKAEMBIX
3aracos

- CHCIU(PUUESCKUMHU TEXHOJIOTHSAMHU JIOCTABKH T'eO(U3UYCCKUX MPUOOPOB B FOPU3OHTAIBHBIC YYaCTKU
CKBaXKUH;

- MPOBEJICHUEM HCCIICIOBAaHUN COOpPKaMU CKBOKUHHBIX TPHOOPOB (MO TyJIek);

- MaJbIM JAMaMETPOM CKBRKHUHHBIX IPUOOPOB, OOYCIIOBICHHBIM CITyCKOM HX uepe3 OypHIbHBIN
HHCTPYMEHT;

- HEOOXOIUMOCTBIO OOecTIeUeH s M3rrba COOPOK Ha yJacTKax Habopa 3eHUTHOTO yTJIa;

- pelleHrneM HaBHTAIlMOHHBIX 3a7ad MPOBOJKHA CKBXUH HA CHIIBHO HAKIIOHHBIX W TOPH30HTAIBHBIX
ydacTKaxX HEMOCPEACTBEHHO B TpoIlecce UX OypeHus;

- pemieHuWeM 3a7ad OIEHKH KOJUIEKTOPCKAX CBOWCTB M HACHIIIEHHS TOPOA, KOraa TIyOWHHOCTH
WCCIICIOBAHUN MOXKET MPEBBIIIATH TOJIIMHY IJIaCTa HA TOPU30HTAIBHBIX YYaCTKaX.
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11.2 TexH0JIOTHH IO0CTABKU NMPUOOPOB K 320010 CKBAKIH

11.2.1 Ilo cmocoby mocTaBku Teoduzndeckux mnpubopoB (cOopok) Ha 3aboii ['C mpumeHsIOT
CJIEAYIOIINE TEXHOJIOTHHU:

- IOTOKOM TPOMBIBOYHOMN KUAKOCTH BHYTPH OYpUIIBHOTO HHCTPYMEHTA,

- B CIICLIMAJILHOM KOHTEHHEpe, pa3MEILIeHHOM B HociieAHel TpyOe OypunbHoro uncrpymenta i HKT;

- IOCPEICTBOM JBMKUTENS Ha reou3ndeckom Kadere;

- C TIOMOIIBIO CHEIUAIBHOTO JKECTKOT0 re0(hu3nIecKoro Kaders;

- C TIOMOIIBIO KOJIOHHBI CIIEUUANBHBIX TPYO, collepKalliux BHYTPH KaOeIbHbIN KaHaN CBSI3H.

11.2.1.1 B mepBom cnioco6e crangaptabie ipudopsl I'MIC (00bdHO cOOpKH MOAyJel paJnoaKTHBHOTO
KapoTaka U WHKIMHOMETPHH) OMYCKAIOT Ha reodu3myeckoM Kabeyie depe3 JyOpHKATop BHYTPb OYpHIIBHOM
KOJIOHHBI, CITyIICHHOW Ha 32001 CKBa)KHHBI, TPEIBApPUTEIILHO CMOHTUPOBAB Ha YCThe JiyOpukartop. Ilox
neificTBHeM COOCTBEHHOM Macchl cOOpKa OIyCKaeTcsl 10 YYacTKa, 3€HUTHBIE YIJIBI HAaKJIOHAa KOTOPOTO
mocturator 50-60°. 3aTeM TepMETH3UPYIOT JIyOPUKATOp CaIbHUKOBBEIM YCTPOHCTBOM U OCYIIECTBIISIOT
JanbHelIIee IpoIBIKEHNE COOPKH K 320010 IOTOKOM NPOMBIBOYHOM KUAKOCTH. ['eodusnueckue namepeHus
MIPOBOJST BHYTPH OypPHITBHEIX TPYO.

[lonmy4yeHHble AaHHBIE HMCHOIB3YIOT AJIsl KOHTPOJS TPAGKTOPHHM CKBaXXMHBI B Mpolecce OypeHus u
MPUBSA3KH CTBOJA CKBAXMHBI K MPOEKTHOMY paspe3y. M3MepeHus BBIIONHAIOT cpa3y MOCiIe OKOHYAHHS
"nonbneHus", HO Yalle BCEro AJS MOMYUYCHUS MOJHOUEHHBIX JTAaHHBIX MHKJIMHOMETPUH B CKBAXKHUHY OITyCKaIOT
WHCTPYMEHT C HEMarHUTHBIMH JIETKOCTIJIABHBIMU OYypHIIBHBIMHU TPYOaMHu.

11.2.1.2 loctaBKy cTaHIApTHBIX Ieo(pU3NUECKHX NPUOOpPOB (COOpKHM TPUOOPOB), pa3MEIICHHBIX B
CTEeMAILHOM 3alIUTHOM KOHTEHHEpE C OTBEPCTUSMH, TIPOU3BOJISAT, 3aKPETINB KOHTEHHED Ha MOcJeIHel Tpyoe
OypwibHoro uHctpymenta win HKT - texnonorus "T'opusoHtans-1". Ijis pa3HbIX METOAOB HCCIIEIOBaHUN
KOPITyC KOHTEWHepa MOXKET OBITh BBINOIHEH M3 Pa3NUYHBIX MATEpHANIOB: JUIA PAJHOAKTUBHBIX METOJIOB - U3
cTany win Jerkux OypunbHbBIX TpyO (JIBT), 15 WHKIMHOMETPHUYECKNX M3MEPEHHH - U3 CTEKIIOMIACTUKOBBIX
Tpy® wmnm JIBT, anst snexTpuueckux - M3 HENPOBOSIIET0 MaTepuaja Ha OCHOBE CTEKJIOBOJIOKHA WM
MIOJIMATUIIEHA BEICOKOTO IABJICHUSL.

BypunbHBIi MHCTPYMEHT C 3aKpeIUICHHBIM KOHTEHHEpPOM OITyCKAalOT B CKBOXWHY Ha TIIyOuHY, Ha
KOTOpO# 3eHUTHBIN yron mocturaer 50-60°. 3areM BHYTph MHCTPYMEHTAa OMYCKalOT Ha Kabelle CKBa)KHHHBIC
npubopsl (naxmHOMeTpHH, 'K, HK, UK, BK, KC, I1C) 1o nx mocaaxku Ha HHXKHIOIO 3arilylIKy KoHTeHHepa. Ha
BEPXHIOIO OypwWJIbHYIO TpyOy HAaBHHYHMBAIOT CIICLUAJIbHBIA TEPEBOAHUK C Ma30M, B KOTOPBIH YKJIAIBIBAIOT
reopusnuecknii kabenb. Kabenp 3akperuisiioT Ha NEPeBOAHMKE CIEHUAIbHBIM 3a)KHMOM, IIOCIE Yero Ha
MEPEeBOTHIK HABHHYMBAIOT OuepeAHyl0 OypwibHylo T1pyOy. Ilpm 3ToM reodusuyeckuii KaOenb BbILIC
MEPEBOIHUKA OCTAeTCsl CHapy)XM TpPYyObl, TJle ero 3aKpeIuidioT CHelHaJbHBIMU 3allUTHBIMU KOJbIAMM JJIS
IIPENOTBPAILCHHs MOBPEXIeHUN. Bee nanpHelmue nepemerieHnsi KOHTeHHepa B CKBAXUHE NMPOU3BOAAT NpU
CHHXPOHHOM pabote OypoBoil OpHUraapl 1 MAaIIMHKCTA KAPOTAKHOTO MOIFEMHHKA.

11.2.1.3 Cmyck cOOpKH CTaHZApTHBIX T€O(PU3NYECKHX MPHUOOPOB B CKBAXHHY Ha T€O(PU3NIECKOM
KabeJe OCYIECTBISIIOT TAKXKe TIOCPEACTBOM MAacCOBOTO "MBIDKHUTENS", ISl 4eT0 HETIOCPEICTBEHHO Haa COOPKOM
Ha Ka0eab HAHU3BIBAIOT M 3aKPEIULIIOT IOJUATHIICHOBBIE TPYOKM, IJIMHA KOTOPBIX paBHA [UIMHE CHUJIBHO
HAKJIOHHOTO ¥ TOPHU30HTAIBHOTO YYaCTKOB, a CBEPXy TPYOOK 3aKpeIUIIOT "ABMKHUTENb' PacyeTHONH Macchl -
HeckonbKo YBT mnu HKT - texnonorus "I'opuzonrans-4". Jpyrum "asmxureneM" sSBISETCS TMAPABINYECKUN
(mexanmueckuii) "mpmwkutens” "Well Tractor". Ilom nefictBuem "mBmwxkutens" cOopka npuOOpOB
MIPOTAJIKUBAETCA HAa TOPU30HTAIBHBIN YYaCTOK CKBaYKHHBI.

MonepHu3anyeil ONMHCaHHOW TEXHOJIOTUH SBJseTcad TexHosorus "l'opu3oHTanb-5", B KOTOpoW g
CHIDKEHUS Macchl "ABIKUTENA" HCIOJB3YIOT —CIIELUANbHbIE JKECTKHE TOJIKATENIH, OJHOBPEMEHHO
BBIMOJIHSAIONINE POJIb TIOTLIABKOB.

11.2.1.4 TexHOJOTHs JOCTaBKM CKBOKHHHBIX NPUOOPOB Ha 3200l TOPH30HTAJBHBIX CKBaXKHH C
MTOMOIIBIO CTICIATIBHOTO KECTKOTO reo(pH3NUECKOro Kabens paccunTaHa Ha MpUMEHEHHE COOPOK CTaHIAPTHBIX
prOopoB. Ee MpUMEHSIOT B HAKIIOHHBIX U TOPU3OHTAIBHBIX CKBRXHWHAX C JUTMHON TOPHU30HTAIHHON YacTH J0
300 M. Ilpu Oospieli JUTMHE TOPU3OHTATLHOTO YYacTKa CITyCK NMPHUOOPOB BEAYT Uepe3 OypHIIbHBIE TPYOBI, HE
momenmue no 3a6os Ha 100-300 M; 3aTtem TpyObl mpunogHUMaroT Ha odepeanblie 50-100 M ¥ TOBTOPSIOT
HCCIIEIOBAHUA U T.JI.

JlaHHYI0 TEXHOJOTHI0 pPEKOMEHAyeTcs ucmonp3oBath ansi mnpoBeaeHuss [MC B GOKOBBIX
TOPU30HTAIBHBIX CTBOJIAX.

11.2.1.5 TexHonmorust JOCTaBKH CKBAKWHHBIX MPUOOPOB C YCHJICHHBIMHU IO MPOYHOCTH KOXKYyXaMH C
MOMOIBI0 KOJIOHHBI ~CIEUUaNIbHBIX TpyO, aHANOTMYHBIX OypHIBHBIM TpyOaM, NPUMEHSEMBIM TpH
9NEKTPOOYpEHHH, H COACPKAIINM BHYTPH KaOelbHBIN KaHaN CBSI3H.
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11.2.2 T'opu3oHTaNbHBIE CKBAKUHBI MCCIEAYIOT TAaK)KE€ aBTOHOMHBIMH CKBaXHHHBIMH IpUOOpaMu 0e3
MIPUMEHEHUs] Teo(U3NIeCcKoro Kkadems. ABTOHOMHBIE NPHOOPHI B BHOPO- M yIApONPOYHOM HCIOJHEHHH
pa3sMelIaT B Tele OJHOW WM HECKOJIIBKUX OypUIIBHBIX TPyO, 3aKpEIUICHHBIX B HMXKHEH yacTu OypHIIBHOIO
nHcTpyMenTa (texHonorun AMK "T"opmzont”, AMK BUK I1b), nnu BHYyTpu MHCTpYMEHTA, BHITAIKHUBAS WX U3
WHCTPYMEHTa Ha BpeMs IpoBeieHus rccuenoBanmii (texnomoruss AMAK "O6p").

11.2.2.1 TexHomorusi amnmapaTypHO-METOAMYECKOTO Komruiekca "l'opm3oHT"  obecrieunBaer
HCCIICIOBAHUSl TOPH30HTAJBHBIX CKBaXHH COOPKOH aBTOHOMHBIX CKBR)XHHHBIX NPHOOPOB (MOIyJei),
CIyCKaeMbIX B COCTaBe OypWJIBbHOW KOJOHHBI. KOMIIJIEKC TO3BOJISIET OXHOBPEMEHHO H3MEPSTh H
perucTpupoBaTh Ha aBTOHOMHble HocuTenu nanHele 30HHoB ['K, HI'K, KC (Tpum cuMMeTpu4HBIX
YETBIPEXIIEKTPOIHBIX TPAIUCHT-30HAa A10,8M10,25N10,8Bl, 1‘120,8M20,25N20,832 u A31,85M30,25N

31,85B3), [1C u uHKIMHOMETPUH.

Monynmn komruiekca "['OpHU30HT", TIOMUMO CTaHIApTHBIX TpeOOBaHUI K reo(U3HUecKuM Ipudopam,
YIOBIETBOPAIOT TaKKe TPEOOBaHMAM, MPEIBABISEMbIM K OypWJIBHBIM TPyOaM, U MUMEIOT psiA CHeUU(pHIHBIX
0cOOEHHOCTEI:

- CKB&KUHHBIE MPUOOPHI BHIAEPKUBAIOT OCEBYIO HAarpy3ky 1o 15-20 T W 3HauMTeNnbHBIE M3TUOAIOIINE
Harpysku;

- 00ecrneynBaoT MPOMBIBKY CKBKHHBI C PACX0I0M ITPOMBIBOYHOM KUIKOCTH 110 40 11/C;

- JNs TMPHUBS3KM WHQOpMAIMK IO TIyOMHE CKBKUHBI HCIIONB3YeTCs TIIyOWHOMEp, W3MEpSIONIHN
repeMenieHnst OypHIIbHOW KOJIOHHBI;

- IUTaHWE CKBAXXMHHBIX MPHOOPOB BKIIOYAETCS B 3aJaHHBIA MOMEHT BPEMEHH I10CIIe CITyCKa MPHUOOpPOB
B UHTEPBAJ UCCIIEIOBAHU;

- B aBapUHHBIX CHUTyalUUsX OOECIEYMBACTCS W3BICUCHHE W3 CKBAKMHBI HCTOYHUKA HEHTPOHOB,
YCTQHOBJICHHOI'O B BEpPXHEW YacTH CKBOXKMHHOTO MNpHOOpa, € MOMOIIbIO OBEPILIOTa, CIYCKaeMOro Ha
reou3nuecKkoM kabere BHyTpH OypHITBbHOIN KOJIOHHBI.

UzmeputenbHble 30HABI reo(U3UUECKUX MOAyneld Komiuiekca "['Oopu3oHT" OTIMYArOTCS OT 30HIOB
npubOpoB, ONMyCKaeMbIX Ha KaOese, AJMHOM 30HIOB, AMaMEeTpaMy HpeoOpa3zoBaTeseH, 3a30paMU MEXIY
npeoOpa3oBaTelsIMU M CTEHKaMH CKBaXHHBI. (sl HUX pa3paboTaHbl CBOM CPEACTBA METPOJIOTHUECKOTO H
METOAMYECKOTO obecrieueHHs (OCHOBHBIE 3aBUCHMOCTH MEKAY H3MEPICMBIMU KaXXKYIIUMHCS U PacUCTHBHIMH
NOJUTMHHBIMH 3HAYCHUSMHU TeO(PHU3MUECKUX MMapaMeTpoB, YUET BIHMSHHUS YCIOBUH M3MEPEHUH M BMEINAIOIINX
nopox). [lepBuuHylo M mepuoIUYecKUe KaTMOPOBKH 30HJOB BBIIONHSIOT B CTAllMOHAPHBIX YCIOBHAX C
ITOMOIIBIO CTIEHUANBHBIX CPEICTB COTIACHO TPEOOBAHMIM IKCIITyaTal[HOHHONW JOKYMEHTALINH.

11.2.2.2 AnmapaTypHO-MeTOANYeCKui aBTOHOMHBIN KoMmIuiekc AMAK "OG6p" obecrieunBaeT JOCTaBKY
Ha 3a00#1 CKkBaXWHBI cOOpKH aBTOHOMHBIX mpubopoB (Moxyiei) I1IC, I'K, HK, BK u MK, koTopbie ocHaIIEHBI
WHAUBUAYAIbHBIMM HMCTOYHHKAMH AaBTOHOMHOIO IMTaHMA (aKKyMyJIITOpaMu) C IpeoOpa3oBaTesiMU
HanpspKEeHUs!, 0J0KaMH YIIpaBJICHUSI U perucTpauny nHpopMauu. Mooy coaepkaT U3MEpUTEIbHbIC 30HIbI,
aHaJIOTMYHbIE 30HAaM NpPUOOPOB, CIyCKaeMbIX Ha reodu3uyeckoM kabene. K HUM NpUMEHHMBI Te Xe
TpeOOBaHHUA METPOJIOTHYECKOT0 U METOANYECKOro obecneueHus. TeXHOIOTnIecKuil MOIyIb COOPKH COACPKUT
JaTYMKH JAaBJICHUS U TEMIIEPaTyPHI.

COopky Mopyned, COeOUHEHHBIX MOCIEIOBAaTEIbHO, YCTAHABIMBAIOT BHYTPU OYPUIBHBIX TPYO U
(UKCHpYIOT B CBOEH BEpXHEH 4YacTH CIelMalbHBIM 3aMKOBBIM COEJMHEHHEM. B BepxHell uactu cOOpKH
YCTAaHOBJIEH CEpUYECKUil MOpIIeHb, NMpeAHA3HAUCHHBIH Ul BBITAIKHBAaHUS COOPKM U3 OYPUIIBHBIX TPYO C
MTOMOIITBIO IIITOKA OOPATHOTO XO/1a.

[Tocrme cmycka KOJOHHBI TpyO Ha 3a00i BKIIIOYAIOT IUPKYJIIHUIO MPOMBIBOYHON JKHUAKOCTH, B
pe3ynbTaTe 4ero 3a cueT Iepernaja AaBlieHHs cOopka MpHUOOPOB OCBOOOXKIAeTCS M3 3aMKa W C MOMOIIBIO
cepuuecKoro MOPIIHS U IITOKa 0OPAaTHOTO XOJa BBITAJIKUBAETCS U3 TPyO. B 3TOT MOMEHT JaT4yuK aBiICHUS
BKJIIOYAaET MHUTAHHE CKBWKUHHBIX NpuOOpoB. ['eodusmueckue naHHbIE H3MEPSIIOTCA M PETHCTPUPYIOTCS B
ABTOHOMHBIX OJIOKaX MaMsATH KaKIOrO MOIYJsl B TIpolecce IoAbeMa KOJIOHHBI OypHIIBHBIX TpPYO.
OnHOBPEMEHHO HA MOBEPXHOCTHU 3€MJIM U3MEPSIOT C IMMOMOIIBIO CIEIMATBHOTO TIIyOMHOMEPa U PErHCTPUPYIOT
B MaMsATH KOMIIBIOTEpA BCE MEPEMEICHHUs KOJOHHBI U CKBaKMHHBIX MPHOOPOB B (GyHKUuM BpemeHu. [locie
MoIbeMa Ha MOBEPXHOCTh HH(POPMALIMIO C MPHUOOPOB NMEPENHUCHIBAIOT B KOMITBIOTED, PEAAKTUPYIOT, COBMEILAIOT
¢ uH(popManuei ot rIyOMHOMEpa U BEIBOJST B BU/IE KPUBBIX.

11.3 Kommiiexkchbl Hccae10BaHUM

11.3.1 Kommiekec I'MC, npenycmotpennsiii "lpaBunamm reopu3ndeckux MCCIeI0BaHUN U paboT B
He(TAHBIX U Ta30BbIX ckBaknHaX'". M.: MunTomHepro PO u MIIP P®, 1999, anst ckBaXXHWH ¢ TOPU30HTAIBHBIM
okoH4aHueM ctBoja, comepxxut I 'TU, T1C (rpamuent I1C), BK, UK wmm BUKN3, I'K, HK, pe3uctuBumeTpuio u

24.12.2024 Cucrema TAPAHT 41


https://internet.garant.ru/document/redirect/2157674/1000

Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

nHKIuHOMeTpuio. B momonautensuble uccnenoBanus BkiIodeHs! AK, I'TK-I1 (wmu I'TK-JIII), ciekrpanbHblii
I'K, SAIMK. B ropu3oHTaJbHBIX CKBaKMHAX BO3MOXHO TaKX€ MPOBEJCHUE CHEIUaJIbHBIX HCCIEIOBAaHUM CO
CMEHOM YCJIOBHH re0pu3nIecKux padoT (MUHEPATH3AINH WX TUIOTHOCTH MPOMBIBOYHOM KUIAKOCTH H T.II.).

B BepTHKanpHBIX W CIa0OHAKIOHHBIX (M0 56°) ydacTkax CTBOJIAa TOPH3OHTAILHBIX CKBAKHH
BRIMONHAIOT Komiuieke I'MC, mpexycMOoTpeHHBIH 17151 HE0OCAa)KEHHBIX BEPTUKAIBHBIX CKBXXUH (CM. pasaen 7).
[Ipu npoBeneHHMM HCCIENOBAaHMKA TOPU3OHTAIBHBIX YYacTKOB NPHOOpaMHM, pa3MEIIEHHBIMH B OypHIIBHBIX
TpyOax WM B 3allUTHOM KOHTEWHHepE, BEPTHUKAJIbHBIC YYAaCTKH HCCICAYIOT IBaXKAbl: O€3 KOHTeHHepa M C
KOHTEHHEpOM C WENbl0 KOJIMYECTBEHHBIX OMNpPEACTCHUH BIMAHUS TPyO0 M 3allUTHOTO KOHTEWHepa Ha
pe3yNbTaThl U3MEPEHUH.

11.3.2 Drtampl U WHTEpBAJIBI HUCCIEIOBAHUN OMPEICISIOTCS TEXHOJOTHUEH OypeHHS U ampHOPHOU
uHpOpMaIMel, UMEIOIIEHCS 10 pa30ypeHHBIM HHTEPBAJIAM:

- OypeHHEe CKBa)XMHBI BEeIyT MPU HEMPEPHIBHOM KOHTPOJIE MOJIOKEHHUS 32001 C HCIONb30BAHHUEM
WHKIMHOMETpPa, pPa3MEIIeHHOT0 B KOMIIOHOBKE OypWIIBHOTO HWHCTpyMeHTa. B japyrux ciydasx oO0beM
HCCIIeIOBaHUI pacuiupeH 3a cueT uaMepurtenbHbiX 30HA0B 'K m BK. Ilepenauy naHHBIX OCYIIECTBIISIIOT C
[IOMOIbI0 KAOEIbHBIX TEIEMETPUYECKUX CHUCTEM C CYXHM WIH BJIQXHBIM COEIUHEHHEM pa3beMOB WM
OeckabenbHBIX 3a00MHBIX CHUCTEM C THMAPABIMYECKUM WM JIEKTPOMAHUTHBIM KaHAJIOM CBs3U. V3MepeHus u
pEruCTpanyIo JaHHBIX BBIIOJIHSIOT CIIy>K0b1 Oypenus u ' TU;

- IUISL TIPUBSI3KH TIOJIOKEHHSI TEKyLIero 3a00s K reoJOrH4eckoMy pa3pe3y Ha HAaKJIOHHBIX Y4acTKax
yepe3 kaxapie 50-70 M npoxoaxu npoogsT npusszouHsiii kapotax (I'K, BK, I1C); nmocinenquuii npuBs304HbIH
KapoTaX BBIIONHAIOT 3a 30-40 M 10 BCKpBITHS OypeHHeM NPOAyKTUBHOTO miacta. B texnonoruu "['opuzont”
WHPOPMALUIO, HEOOXOOUMYIO UIS MPOBOJAKH CKBaXHH, IMOJyYalOT C MOMOIIBI0 aBTOHOMHBIX MpPUOOPOB,
Pa3MEIIeHHBIX B KOMIIOHOBKE OYypHIILHOI'O HHCTPYMEHTa, HEITOCPEICTBEHHO B Mpoliecce OypeHHs;

- o0s3aTeNbHBIl KOMIUIEKC WcCiefoBanuii B momHoM oOwveme (M. 11.3.1) u  KOHTPOJIBHBIHA
MHKJIMHOMETPUUECKHI 3aMep TPOBOIAT MO AOCTHKCHHUIO MPOEKTHOTO 332005 C LENBI0 NETalbHOTO HM3yYeHUS
CTPOEHHS BCKPHITOTO 00BEKTA.

11.3.3 TexHomornyeckasi cxema TpPOBEJICHUS Teo(PU3NUECKUX HWCCIETOBAHUNA TOPHU30HTAIBHBIX
Y4YacTKOB, BKJIIOYAIONIAsl INEPBUYHbIE, NEPUOJMYECKHE M IIOJIEBBIE KalIMOPOBKH INPUOOPOB, NPOBEACHUE
OCHOBHBIX, IIOBTOPHBIX U KOHTPOJIbHBIX (Ha BEPTUKAJIBHOM Y4aCTKE) U3MEPEHUI, IPEICTaBICHNE CBEACHUH 00
00BEKTE HCCIECNOBAaHUM, YCJIOBHSX INPOBEACHUS HM3MEPEHHUH, KOHCTPYKLHMSIX M Pa3Mepax H3MEPUTENbHBIX
30HJIOB, COOTBETCTBYET pasfeny 6.

11.4 TpeGoBanus K HHTepHpeTAUMH 1 0GOPMJIEHHIO TAHHBIX

11.4.1 OcHOBHOI LIeNBIO Te0()U3NIECKUX UCCIENOBAHNI TOPU30HTAIBHBIX YYaCTKOB SIBJISIETCS PEILICHHE
TPaJMIMOHHBIX TEOJIOTHUECKUX 3a]ad (C y4eToM HMerolneiics MH(pOopMaluy MO0 MWIOTHBIM BEPTHKAIHHBIM
CKB)KHHAM):

- TUTOJIOTHYECKOE PACUWICHEHHE MPOTYKTHUBHOTO TUIACTa Ha TOPU30HTAIEHOM Y9aCTKE;

- ompefienieHue (PUIBTPaIlMOHHO-eMKOCTHBIX CBOMCTB M HACHIIIEHHOCTH KOJIJIEKTOPA;

- ompeJesieHHe TPAeKTOPUU I'OPU30HTAJIBHOIO y4yacTKa, IPUBA3aHHOW IO IIyOMHE K Ie0JOrMYeCKUM
penepam.

11.4.2 OnpegpemnstroniM GakTopoM, 00ECIIEUHBAIOIIMM JOCTOBEPHOCTh HMHTEPIIPETALIMU PE3YIbTAaTOB
HCCIIEIOBAaHUN TOPU30HTAJBHBIX YYaCTKOB, SIBISICTCS CO3JaHUE W NMPUMEHEHHE MHTEPIPETAlHOHHOW MOAEIH
IU1aCTa-KOJUIEKTOpa, YUUTHIBaIOUIEH (Gu3ndeckue MpoLecchl, MPOUCXOISIIUEe B THIPOANHAMUYECCKON cucTeMe
"TOpPU3OHTANBHBIA CTBOJI-TIAcT”. Mojenb AOMKHA YYUTHIBATH TO 0OCTOSATENHCTBO, 4To MaTtepuaisl [MC nHe
HEeCyT MpsAMON MH(OpMAIMK O TOJIOKEHHH KPOBJIM M MOJOLIBBI KOJUIEKTOpPA M JIUTOJIOTHYECKOM CTPOCHUH
BBIIIE- ¥ HUKE3AJIETAIOIUX MTOPOJ, a CIIE0BATENbHO, HCKIIIOYAETCs HHTEPIIPETALUs JaHHBIX 10 TPAJUIIMOHHON
cXeMe.

11.4.3 OnepaTvBHOE 3aKIIOYEHUE MO pe3yibTaTaM OOpabOTKM M HWHTEpPIIPETAllMd Teo(U3UIECKUX
JAHHBIX JIOJDKHO COZEPKaTh MH(POPMAITHIO:

- 0 BEpPTUKAIBHON MPOEKIINU CTBOJIA CKBKMHBI B a3UMYTALHON IIOCKOCTH; TOPU30HTAIBHBIN YIaCTOK
CKBA)XKMHBI JOJDKEH OBITh MOKa3aH Ha ()OHE IOJOXKEHUS B pa3zpes3e MPOAYKTHBHOTO IJIACTa, IOCTPOCHHOIO IO
pe3yabTraTaM OypeHUsl COCEIHNX BEPTUKAIBHBIX, HAKIIOHHO HAIPaBJICHHBIX U MMIOTHBIX CKBAXKUH;

- 0 TOJILIMHE IIaCTa ¢ OTMETKAMH a0COJIFOTHBIX TTIyOHH €ro KPOBJIH U MOIOLIBEI;

- O TPOHHUIIAEMBIX M YIUIOTHEHHBIX IPOCIOSX, BCTPEUYEHHBIX HA TOPH30HTAJIBHOM YYacTKe, HX
KOJIJIGKTOPCKUX CBOWCTBAaX M HACHIILICHHOCTH;

- 00 3KCIUTyaTallMOHHON TEXHOJIOTMYHOCTH MPO(UIS CTBOJIA CKBa)KUHBI, HATWYMN PE3KUX MEperndoB
CTBOJIa B BEPTUKAIBHOW TUIOCKOCTH, BEPOSITHOCTH 00pa30BaHUsl B MPOLIECCE HKCIUTyaTallly Ta30BbIX U BOJISHBIX
CJIOEB U MPOOOK;
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- 00 MHTepBajIaX, PEKOMEHIyeMbIX is iepdoparinu.
11.4.4 TpeboBanuss K O(QOPMIICHHIO MATEPHUAJIOB OTOBApPUBAIOTCS  COTJIAIICHHEM  MEXKIY
HEAPOTIONH30BATEIEM U TIPOU3BOIUTENIEM PadoOT.

12 TexHosoruu HCCJIeI0BaHUM CKBaKUH, HAXOAAIIUXCH B IKCILIyaTalluH

12.1 O61ue mojoKeHus

12.1.1 TexHonoruu reodusuyeckux uccienoBanuii neiicrByrommux ckBaxun (I1II'M, TYC-koHTpOID,
I'’IUC) obecneunBalOT pelieHHE TpexX TPyHN 3afad, KOTOphle 10 MEpPEe HUX YCIOXKHEHHS COCTABISIOT
HepapXUUECKUN NMepEeUEHb:

- BHIOOp ONTUMANBFHOTO peXUMa pPa0dOThl CKBOKHUHBI W €€ TEXHOJIIOTHYECKOr0 000pYyIOBaHUS
(TEeXHOJIOTUIECKII KOHTPOJIB);

- OmpejeNieHHe DSKCIUTyaTalMOHHBIX XapaKTePHCTUK BCKPBITOTO IUIACTa  (9KCIUIyaTaIllOHHBIN
KOHTPOJIB);

- WCCIICOBaHHWE TIIpoIlecca BBITGCHEHHWS He(DTH W Ta3za B IUTacTe W OIeHKa 3((EKTHBHOCTH
MIPUMEHSIEMBIX METOIOB TIOBBILICHUS HE(PTEOTHAuN (T€0I0Tr0-IIPOMBICIOBBIM KOHTPOJIb).

OOBeKTaMu UCCIIETOBAaHUN COOTBETCTBEHHO PELIAEMBIM 3aJadaM SIBJSIFOTCS: CKBAYKHHBI, HAXOISIINECS
B 9KCIUTyaTallud; 3KCILTyaTHPYeMbIi miiacT (mjiacTel) B MCCIEOYEMON CKBaKMHE; paspadarbiBacMas 3aJIeKb.
Bribop oObekra ompeaensieT KOMIUIEKC HCCIEIOBAHUH, TEXHOJIOTHIO MPOBEICHHUS HM3MEPEHHUH, CIIOCOOBI
00pabOTKH 1 MHTEPIIPETAIINU TOTyYEHHBIX JaHHBIX.

12.1.2 dns BBIOOpa ONTUMAILHOTO PEXHMa PabOThl CKBaXKHHBI M €€ TEXHOJIOTHYECKOTO 000pyA0BaHMUs
HEOOXOJUMBI:

- OmIpejeleHHWE B CTBOJIE CKBKUHBI CTATHYECKMX M JTUHAMHUYECKUX YypOBHeH pasgena a3 -
ra30KHJKOCTHOTO M BOJIOHE(TSIHOTO KOHTAKTOB;

- OIIEHKA COCTaBa U CTPYKTYPHI MHOTO()a3HOTO MOTOKA B CTBOJIE CKBAKHHEI,

- KOJIMYECTBEHHOE OIpeJIeNIeHNe CyMMapHBIX (ha30BBIX PacX00B CKBAXHHBI, BKJIIOYAsl OLIEHKY BBIHOCA
MEXaHUYECKUX MTPUMECEH;

- OIpeAeIeHUuEe MHTErPajIbHBIX THAPOJMHAMHUYECKUX IapaMeTpoB 00bEKTa 3KCIUTyaTally 10 3aMepaM
Ha YCTbE;

- KOHTpOJIb pabOThl TEXHOJIOTHYECKOro 00opynoBaHus (cpabaTbIBaHHE ITyCKOBBIX MY(T, KIallaHOB U
p.).

12.1.3 HccnenoBanus 1Mo ONpeAeIeHUIO IKCIUTyaTallHOHHBIX XapaKTEePUCTHK BCKPBITOTO IJ1acTa, B TOM
YHcyie Ha Tanax ero OCBOSHHUS U MHTCHCU(HUKALINY, TPEAyCMaTPUBAIOT:

- BBIJIeJIeHHE Pa0OTAIOIIUX TONIIHMH TJIacTa, B TOM YHCIIE HHTEPBAIOB MMPUTOKOB U MOTIIOIIECHHA:

- ompeneneHre NpoduiIsi MPUTOKA B IKCIUTYaTAIIMOHHBIX CKBOKUHAX W MPOGWIS TMPUEMUCTOCTH B
HarHeTaTeNbHBIX, OLIEHKY HHTEPBAJIHHBIX PACXO/IOB;

- OTIpeJieNIeHNe COCTaBa MPUTOKOB M3 OTAAIONINX HHTEPBAJIOB;

- KOJMYECTBEHHYIO OLIEHKY HHTEPBAJIbHBIX NEOMTOB IO (pazaM M KOMIIOHEHTaM HpPOAyKIMHU (Tas3,
KUIKOCTh, HEPTH, BOJA);

- OmpeAereHUe TUAPOAMHAMHYECKHUX MapaMeTpoOB IUIACTOB - IUIACTOBBIX IABJICHUN M TEMIEPaTyphl,
K03 PULUEHTOB MPOAYKTUBHOCTU U THAPOIPOBOIHOCTH.

12.1.4 UccnenoBanust MpoLecCcOB BBHITECHEHUS! HE()TH U Ta3a B IUIACTE C LIENbI0 KOHTPOJIS BHIPaOOTKU
3a1acoB M OLIeHKU 3()(hEKTUBHOCTH MPUMEHEHHSI METOAOB MOBBIICHHUS HEPTEOTIA4uN BKIIOYAIOT:

- JIeTaJbHOE pACWIEHEHHE pa3pe3a C BBIJENEHHEM MPOAYKTHBHBIX IUIACTOB, OIPENEICHHEM MX
3G GEKTUBHBIX TOJNIIMH, HEOJHOPOIHOCTH, KOI(PQPHUIMEHTOB MOPUCTOCTH, MPOHHLAEMOCTH IOJAHHBIM
reo(pU3NUECKUX HCCIIeJOBaHII HEOOCAKEHHBIX CKBAXKIH;

- OmnpejieNeHUE HaYalbHBIX M TEKymMX KOA(PQPUIHMEHTOB He(Tera3oHachIIeHHOCTH II1aCTOB,
TIOJIO’KEHUH BOJOHE(TAHOTO U Ta30KUIKOCTHBIX KOHTAKTOB;

- OlIpeIeNIeHHEe OCTATOYHBIX KO3 PHUITMEHTOB HePTE- U Ta30HACHIIIICHHOCTH;

- OIpeAeIeHUe KOHTYPOB HE()TEra30HOCHOCTU M TEKYIIUX IIapaMeTPOB OXBaTa IUIacTa BhIPAOOTKOM U
3aBOJIHEHMEM II0 pe3yJbTaTaM CBOJHOW HHTEPIIpETAlMy MAaHHBIX, BBIIOJHEHHOH II0 BCEM CKBa)KHHAM
MECTOPO>KACHUS UM OTACIBHBIX €r0 yYacTKOB.

12.2 KoMmieKkchI HccJIe10BaAHUI
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12.2.1 Kowmmiekc ucCleIOBaHMN i1 BBIOOpPa ONTHMAJIBHOIO peXHMa pabOThl CKBAXUHBI U
OTIpe/ieTIeHUsT JKCIUTyaTallMOHHBIX XapaKTePUCTUK IUTACTOB COCTABJSIIOT TOKOBas W WHIYKIIMOHHAsS
PE3UCTUBUMETPUS, BIArOMETPHs, IUIOTHOMETPHUS, TEPMOMETPHSI, PACXOJOMETPHsI, OapOMETpusi, aKyCTHYECKast
urymoMmeTpust. [IpuBs3Ky Moy4YeHHBIX NaHHBIX K IIIyOHHAM U My(TaM 3KCIUTyaTalMOHHONW 00CafHON KOJIOHHBI
n HKT Bemonustor o marepuanam 'K u mokaropa mydT u orBepcTuii (JIM).

Jnst u3ydeHusl mpoLeccoB BBITECHEHHsS He(TH M Tasza B IUIacTe BBITONHIIOT HeWTpoHHbl (HK) nmm
cnekrpomerpuueckuii HelTponnsii (HK-C) xaportaxu, UMIyIbCHBIA HEHTPOHHBIN KapoTaX B MHTETPaIbHOU
(MHHK, UHI'K) u cnekrpomerpuueckoit Mogudukanusax (C/O), I'K (Ha MecTOpOXIESHHAX C yCTaHOBICHHBIMU
pannanmmonHeiMu ddekramu), AK, a tawke WK, HK, ecnu ckBaxkuHbl 00cCakeHbl HEMETATUTMYECKUMHU
o0caTHBIMH TPpyOamH.

12.2.2 VYcnoruss mnposenenus [II'M  onpenenstoTcss TI'eOJOTHUESCKUMH OCOOCHHOCTSMH  3aJICKH,
Ha3HAYEHWEM M TEXHOJIOTHEH »3KCIUTyaTallil CKBaXWHBI, €€ KOHCTPYKIMEH, TEeXHHYECKHM COCTOSHHEM,
(u3nYecKUMH CBOWCTBAMHU (UIIOUIOB B CTBOJIC CKBKUHBI, COCTOSSHUEM W TOBEICHHEM IUIACTOB, BCKPBITHIX
ckBaxuHOH. [1o ckopocTn ABrKeHUS (DIIOMAOB B CTBOJIE CKBRXXUHBI M, COOTBETCTBEHHO, CKOPOCTH M3MEHEHUS
reoU3MUECKUX NapaMeTPOB BO BPEMEHHU Pa3jInyaloT CTAllMOHAPHbIE, HECTALMOHAPHBIE U KBa3HCTallMOHAPHbIE
yCIIOBUSI.

12.2.2.1 CrauvoHapHble YCIOBUS XapaKTEPU3YIOTCA OTCYTCTBUEM 3aBUCUMOCTU HU3MEPSEMBIX
mapameTpoB OT BpeMmeHH. CTanuoHapHbBIE YCIOBUSI HCCICNOBAHUM XapakTepHBl Ui IJIUTEIBHO
[IPOCTAaNBAIOIIMX CKBAXKUH.

12.2.2.2 HectannoHapHbI€ yCIOBHS XapaKTEPU3YIOTCS CYLUIECTBEHHOM 3aBUCHMOCTBIO MAapaMeTpOB BO
BpemeHH. OHM HaONIONAIOTCA MPH PE3KUX M3MEHEHHSIX PEeXHMOB Pa0dOTHI CKBaXKHMHBI - €€ MyCKe, OCTAaHOBKE,
M3MEHEHUH JIeNIPEeCCUH Ha IUIACT.

12.2.2.3 VYcnoBus Ha3bIBAlOT KBAa3WUCTALMOHAPHBIMHU, €CITHM H3MEHEHHE MapaMeTpoB MPOUCXOAUT
HACTOJILKO MEIUIEHHO, YTO MMH MOXKHO IpeHeOpedb. KBazucranmoHapHBIME CUUTAIOTCS YCIIOBHSI B CKBOXKUHE,
JUIMTENIbHOE BpeMsi paboTaromiell co CTaOMIbHBIM PacXoaoM. JJUTETbHOCTh PabOThI MOXKET MEHSTBCS OT
HECKOJIbKHX YacOB JI0 HECKOJIBKHX CYTOK B 3aBUCHMOCTH OT IIPOM3BOJIUTENHHOCTH CKBAXHHBI U ICTIPECCHU HA
mwiacT. KBasucrannoHapHbIMHU SIBIISIOTCS] TAKXKE YCJIOBUS B MHTEPBajax CTAOMIBHBIX MEXIUIACTOBBIX IEPETOKOB
[IPOCTAUBAIOIINX CKBAXKUH.

12.2.3 O6ume npouenypsl, nmpucymue texaonorusm [1I'M, BximrodaroT neicTBHA, MpexyCcMOTPEHHBIC
pasgernom 6, u IOTOJHUTENbHBIE JEHCTBHS, KOTOPBIE COMPOBOXKIAIOT TOJIBKO TEXHOJOIMU HCCICAOBAHUH B
JEHCTBYIOLINX CKBAXKHHAX.

HononautensHsle  TpeboBanust [II'M  oOycnoBieHsl HEOOXOAMMOCTBIO — TMOJNyYCHHS JaHHBIX
Pa3HOBPEMEHHBIX M3MEPEHUH I UX MOCIENYIOIIEro CPaBHUTEIBHOIO aHaIM3a U BBISBIEHUS HAa 3TOH OCHOBE
KaKHX-TH0O XapaKTEepPUCTHK (JIIOMIOB B CTBOJIC CKBAXKHHBI, TPOJYKTUBHBIX IUIACTOB M JKCILTYyaTHPYEMBIX
3anexkeil. OHU cojepiKaT Tarkke TpeOOBaHUs, CBS3aHHBIE C KOHTPOJEM KauecTBa IEPBHYHBIX aHHBIX.
CyMMapHO OHH BKJIIOYAIOT:

- TOJydYeHHe HadanbHBIX ((QOHOBBIX) TCOPUINUECKUX XAPAKTEPHCTHK HM3y4aeMoro OOBEeKTa -
€CTeCTBEHHOW TaMMa-aKTHBHOCTH, HEHTPOHHBIX TIApaMETPOB, yNPYTUX CBOWCTB, E€CTECTBEHHOTO
TEMIIEPAaTypHOI'0 MOJIS, - @ TAKKE CBEJCHHUH O COCTOSIHMM O0CagHOM KOJIOHHBI M LIEMEHTHOI'O KaMHs, 00
3(PEeKTUBHBIX TONIMUHAX, KOd()(PHIMEHTaX MOPHUCTOCTH, IMPOHUIIAEMOCTH M HEPTCHACHIIIICHHOCTH OO,
XapakTEepU3YIOLINX 0OBEKT 0 Havyasla SKCIUTyaTallii CKBRXKUHBI (3aJI€KH);

- perucTpaiuio Npy KaKIOM HCCIIEIOBAHUU IMONIOKeHUH My(dpt obcamHoi koioHHBL, ['K mmm HK ans
MPUBSA3KH JaHHBIX U3MEPEHUIA;

- OIpENENeHNE TEKYIEro COCTOSHHS MHOTOJIETHEMEP3IBbIX MOpOJ M KOHCTPYKIMH CKBaXXMHBI B
HMHTEpBAJIE UX 3aJIETaHNs;

- BBITIOJITHEHUE UCCIICIOBAaHUI B WHTEPBaJle, MPEBHIILAIONIEM 0 MPOTSHKEHHOCTH H3Y4aeMblii 00BEKT, ¢
LEJbI0 TOJIyUYeHHUs] JaHHBIX TPOTHUB OINOPHBIX IUIACTOB W B HMHTEpBaJaX MNIyOMH C HEBO3MYIEHHBIMU
XapaKTepUCTUKAMU;

- BBINIOJTHEHHE MOBTOPHOTO HM3MEpPEHHs 10 BCEMY HHTEpBAJTy OCHOBHOM 3amyCH TIPU YCIOBUHU
ITOCTOSTHHOT'O PeXUMa paboThl CKBAKHHBI;

- IPOBEJCHHE HCCIECNOBAHUI C IPUMEHEHHEM JyOpUKAaTOPOB B Ta30BBIX CKBAKHHAX, a TaKXKe B
HE(TSHBIX, B KOTOPBIX 0KUAAETCS N30BITOYHOE JABJICHUE HA YCTHE;

- B Ta30BbIX CKB@XMHAX C BBICOKMM JaBJICHHEM Ha YCTbE Il CIlycKa MpPHUOOPOB NpPHUMEHEHHE
CHEeLUANIbHBIX IPY30B; [UIMHA CKBAKMHHOTO MPUOOpPa € Tpy3aMH JOJDKHA ObITH MEHbIIE JUTMHBI TyOpHKaTopa He
MeHee yeM Ha | M.

12.2.4 B 3aBHCHMOCTH OT MPOBEAEHUSA B CKBa)XKHHE IEpE] HadyajioM MM B NPOLECCE HCCIEIOBAHUN
KaKHX-THOO TEXHOJIOTHUECKUX omnepauuid Texnonoruu III'M moapa3aemnsroT Ha cTaHAapTHBIE M akTHBHBIE. K
MIEPBBIM OTHOCST MCCJEIOBaHMSI, BHIIOJIHIEMBIE TPU ONpPEAETIEHHBIX, HO CTATUUYECKUX YCIOBUSAX B CKBAXKHHE.
CyTb aKTHBHBIX TEXHOJIOTHI COCTOUT B ITPOBEJCHUH N3MEPEHHH B MpOILIECCe pa3IMYHBIX BO3/IEHCTBUI Ha MIacT
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WJIN CKBAXXUHY B HCJIOM: XUMHUYCCKUX, TCPMHUYCCKUX, THAPOIUHAMHUYCCKUX, 3aKaUYCK MCUYCHBIX BEIICCTB U T.II.

12.3 CranaapTHble TEXHOJOTHM UCCIeJ0BAHUI

12.3.1 CrannmapTHbIE HCCIEIOBaHHS MPOBOISAT COTJIACHO THUIIOBBIM CXE€MaM, COTJIACOBAHHBIM MEXIY
HEPOTIONB30BaTelIeM U Ipou3BoanuTeneM padot. [lepedeHp omeparuii, BEIOIHIEMBIX B KOKIOH TEXHOJIOTHH,
orpeenseTcs HA3HAYCHUEM CKBaXHHBI, CITIOCOOOM M PEXKUMOM €€ IKCILTyaTallii U PellaeMbIMU 33a4aMH.

12.3.2 B mautensHO MPOCTaMBAIOIINX CKBaXXKHWHAX (HEpaOOTAIONIMX, HAOIFOIATEIBHBIX, KOHTPOJIbHBIX,
MTbE30METPUUECKHX ) BBITOJHSIIOT U3MEPEHUS, JTAHHBIE KOTOPBIX COMOCTABIISIOT C JAHHBIMU (DOHOBBIX 3aMEPOB C
LIEJbIO BBISIBJICHUS JIOKAJLHBIX aHOMAJIHIA, CBSI3aHHBIX ¢ BBIPAOOTKOW MPOYKTHBHBIX IUIACTOB M HAPYIICHUSIMH
TEXHUYECKOTO COCTOSIHUS 00CaTHON KOJOHBI U IIEMEHTHOTO KaMHs. KOMIUIEKCH UCCIIeTIOBAaHUHN OMPENesIoTCs
pelraeMbIMH 33/1a9aMHU.

12.3.2.1 HanHas TeXHOJOTH IpeayCMaTpUBaeT BHIIOJHEHNE 3aMepoB onuHOYHBIMU MeTonamu [ IC ¢
TIEPUOTNIHOCTHIO OT HECKOIBKUX HENEh 10 HECKOJIBKUX MECSIICB.

12.3.2.2 B nabmomaTenpHBIX ckBaxkuHax [IXI' Bpems MpoBeAeHMs 3aMEPOB MPHUBS3LIBAIOT K IIHKIIAM
JKCIUTyaTanuH (3aKadyka, oToop, HeUTpabHbIE IEPHUOIBI).

12.3.3 B [eHCTBYHOUIMX CKBaKMHAX IPOBOISAT BECh KOMIUIEKC H3MEPEHHH TEXHOJIOTMYECKOro,
AKCIUTYaTaIllHOHHOTO W T€0JIOTO-IPOMEICIIOBOTO KOHTpOJs. [Ipu 3TOM, Kak IpaBUiI0, BBHITIONHSIOT OJHOPa30BhIE
reojoro-npombiciioBeie  uccnemoBanus (HK, HWHK, I'K, AK, WK, JK) wu wmHorokparaeie I[II'1
(pPe3UCTUBUMETPHUIO,  BIATOMETPHUIO, TEPMOMETPHIO, PACXOJOMETPHI0, OapOMETpHI0,  aKyCTHYECKYIO
LIYMOMETPHIO) TIPU CMEHE YCIIOBUN B CKBKHHE.

12.3.3.1 B ckBaxuHax, paboTalommx cO CTaOWIBHBIM PacxoJoM (HarHeTaTeIbHbIX, (OHTAHHBIX,
JOOBIBAIOIINX), a TaKXKe HaXOMISIIUXCI B OCBOCHMM U pa0OTalONIMX B PEXUME (POHTAHHUPOBAHHMS,
MOCTIEI0BATENBHO MTPOBOIST:

- I3MEPEHHS B TEXHOJIOTHIECKOM PEKIME dKCILTyaTaIiH;

- CepHUI0 M3MEPCHHIA Ha YCTAHOBHUBIIMXCS PEKUMAX, OTIUIAIOIINXCS ACTIPECCUSIMH Ha TIIACTHI;

- CEpHIO Pa3HOBPEMEHHBIX H3MEPEHUH HEMOCPEICTBEHHO MOCe MPEKPAIeHHs SKCILTyaTalluu;

- perucTpanuio Ha (UKCHPOBAHHOW TIyOMHE BO BpPEMEHH KPHUBBIX BOCCTAHOBJICHHS MaBICHUS W
TeMIEepaTypsl OCTe IPEKPALeHHS SKCILTYaTalluu;

- CEepHI0 Pa3HOBPEMEHHBIX H3MEPEHHi HEMOCPEJCTBEHHO IOCie IycKa WM HM3MEHEHHWs [e0uTa
CKBR)KUHBL;

- perucTpanuio Ha (UKCUPOBAHHOW TJIyOMHE BO BPEMECHHM KPHBBIX CTAaOWIHM3AIlMHM JaBICHUS U
TEMIEPATYPhI MOCIE MyCKa WM U3MEHEHUS JeOUTa CKBAKHUHBI.

12.3.3.2 B ckBaxunax [IXI, pabGoramomux CO CTaOWIBHBIM PAacXOJOM B IMKIMYECKOM PEXKHME,
MEePEUNCICHHBIC TEXHOJIOTHU HCCIEOBAHUIN MPUBA3BIBAIOT K KOHKPETHBIM ITUKIIAM KCIUTYaTaIlliH XPaHWIHINA
(3axauka, otoop). Ilpu cTabMIBHOM 3KCILTyaTalluy (B MEPHObl 3aKaYKH UIH 0TOOPA) MCCICIOBAHMS IPOBOISAT
coryacHo Tpeboanusm Mn. 12.3.3.1.

12.3.3.3 B ckBaxknHax, pabOTaOmUX ¢ HECTAOWIBHBIM PAacXogoM (B IpOIeccCe KOMIIPECCHPOBAHHUA,
CBAaOWpOBAaHHA, B pEXMME HAKOIUIGHWS W Jp.), a TakKe B OCBAaWBAaE€MBIX HH3KOJEOWTHBIX CKBa)KWHAX,
XapaKTEepU3YIOIUXCS HECTAIlMOHAPHBIMH YCIOBUSMH WCCIIEOBaHWH, HCIONB3YIOT CIEAYIONINE 3JIEMEHTHI
TEXHOJIOTHH:

- PETHCTpalVi0 CEpUH Pa3HOBPEMEHHBIX AUarpaMM MO TIyOHMHE B TPOIECCe M3MEHEHHS peXHMa
PpaboThI CKBaXXUHBI (MU €€ BO30YXKICHUS ), a TAK)KE Ha MOCIIEAYIONIEM dTalle 3aTyXaHus IPUTOKa,

- peructpanuio Ha (UKCHUPOBAHHOW TIIyOMHE KPUBBIX HW3MEHEHHsS BO BPEMCHH [ABJICHUS U
TEMIEpPaTyphl MPH IMYCKe WM HU3MCHCHHU PEXMMa PabOThl CKBAXHMHBI, B TOM YHUCIE - KPUBBIX M3MCHCHHS
JIABJICHUS Ha 3200¢ CKBaXXUHBI MIPH MOILEME YPOBHS JKUJKOCTU B CTBOJIC;,

- PETUCTpAIUI0 KPHUBBIX W3MCHEHMS BO BpPEMCHH JABJICHUS Ha YCThe CKBaXuHbl (Ha Oydepe, B
MexXTpyObe) U Ha 3a00¢€;

- (ukcamMi0 TEKYIIEro MECTOMONOKECHUs (ha30BBIX YpOBHEH (YpOBHEH IKHMIKOCTH MW pasjeiia
"Boma-He(Th") IXOJOTOM WIHM TYTEM PErucTpalyy HENPEephIBHBIX IHarpaMM METOAaMH OIEHKH COCTaBa
(h1rOMIOB B MHTEpBAJIE TIEpEMEIIEHUST YPOBHEH.

12.3.3.4. B ckBaxuHax, pabOTAIOMUX B HECTAI[MOHAPHOM pPEXHUME ¢ HECTAOMIBLHBIM pPacXxoioM
(xoMrpeccupyeMbIX, CBaOUPYEMBIX, pa0OTaIOMMX B PEKUME HAKOIUICHWS W TIp.), KOMIUIEKC W3MEpEeHUi
TEXHOJIOTUYECKOTO U IKCILTYyaTallMOHHOTO KOHTPOJIEH TTIOBTOPSIOT:

- B TEXHOJIOTUYECKOM PEXHMME IKCILTyaTallid U B OCTAHOBJICHHOW CKBaXUHE (TIPU MPOCTOE CKBAYKUHBI
rmociie OCTaHOBKM B TeueHue 5-10 1 u Oonee) ¢ OJAHOBPEeMEHHOW (uKcalueil Ha YCThe IapaMeTpoB
TEXHOJIOTUYECKOTO PEIKUMA CKBAXKUHKI (TEMIIEPaTyphl, IaBICHUS, 1eOUTOB Ta3a, HeTH, BOJIbI);

- BO BPEMCHHM Ha HECKOJBKHX YCTAHOBHUBIIMXCS PEKUMaxX HarHeTanus (0TOOpa), OTIUYAIOLIUXCS
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JIETIPECCUSIMH Ha TIIACTHI (ITOCje CTa0MIM3aluy MapaMeTpoOB Ha KaXJIOM pexxuMe B Tedenue 5-10 4 u Goee) ¢
OHOBpeMeHHON (rKcanmeli Ha yCThe MapaMeTPOB TEXHOJIOTHYECKOTO pekrnMa (TeMIiepatrypbl, NaBJICHHA,
neOuTOB (DITFOHUIIOB);

- B TPOCTaWBaIOIIed Iocjie SKCIDTyatanuu ckBaxkuHe (uepe3 0,5-2; 3-5; 7-10; 15-24 9 mocie
MIPEeKpaIeHNs SKCIUTYaTaIliHN );

- JaBIIEHUS W TEMIIEpaTyphl Ha (PUKCUPOBAHHOW TIIyOMHE B TPOCTAMBAOIIEH MOCIE AKCILTyaTaluu
ckBakuHe (B miepuoj ot 5-10 10 24 4 u Gojee B 3aBUCUMOCTH OT MHTEHCUBHOCTH TPEIIIECTBYIOIIEH paboThl U
(bUIBTPAIIMOHHBIX XapaKTEPUCTHK TUIACTA);

- HEMOCPEACTBEHHO TOCTe MyCcKa MM U3MEHEeHHUs 1e0uTa CKBaKUHEI - uepes 0,5; 1; 2; 3; 5 u;

- U3MEHEHHUS BO BpPEMEHH JaBJICHHUS W TEMIIEpaTypbl Ha (PUKCHPOBAHHOW TIyOHMHE IMOcje IycKa WIN
U3MEHEHUs pekuMa paboThl CKBaXHHBI (B mepuoxa oT 1-2 no 5-10 4 mocie M3MEHEHHsI B 3aBUCUMOCTH OT
neOUTa CKBAKUHBI).

12.3.3.5 B mManoneOUTHBIX CKBa)KMHAX, PaOOTAIOUINX B PEKUME ITYJIbCHPYIOMIETO Ta30KHIKOCTHOTO
MIOTOKa C TPOOKOBOIM WM KOJBIEBOW CTPYKTypaMH, JOTOJHHUTENHHO TPOBOIAT PErHCTPAIAI0 BPEMEHHBIX
(hyKTyanumii maBiIeHUS W IMOKa3aHWH IPYrHX METONOB M3ydeHHs 'mpuroka-cocTtaBa'. [IpomoinKuTenbHOCTH
ouKiIa peructpanuu  (aykryamwii  cocraBiusier 10-20 muH. DIyKTyallMOHHBIE HW3MEPEHHUS TMPOBOISAT B
000CcO0IeHHBIX HHTEpBANIaX KOHCTPYKInK ckBakKuHBI (B HKT, B KOJOHHE BBIIIE IPOAYKTUBHOM TOJIITH, MEKIY
OCHOBHBIMH COBMECTHO JKCILTyaTUPYEMBIMU 00BEKTaMH, B 3yMII()e TIPH MOIO3PEHNHN Ha €r0 HETePMETHIHOCTD)
B IIEPEPBIBAX MEKAY U3MEPEHUSIMH 3TUX [MaPaMETPOB B JMHAMUYECKOM PEIKUME.

12.4 AKTHBHBIE T€XHOJOTHH HCCJIe0BAHNI

AKTHBHbIE TEXHOJIOTHH MPUMEHSIOT B CKBOKMHAX, HAXOIAILINXCS B SKCIUTyaTalllM, KOT/la CTaHIapTHhIE
texHonorun [IT'M oxaswiBatoTcss HedDdeKkTUBHBIMH. VX BBIONHSIOT 10 WHAWBUAYAIBHBIM IPOrpaMMam,
COTJIACOBaHHBIM MEXJIy HEIpPONOIb30BaTeIeM U Ipou3BoguTeneM pabor. TexHOJOorws BBINOIHEHUS
3aKJTIOYAEeTCs] B MPOBENEHUH Teo(PpU3MUecKnX M3MEpPEeHHil B Mpoliecce aKTHUBHBIX BO3IEHCTBHI Ha IUIACTHI, K
KOTOPBIM OTHOCSIT:

- XMMHUY€ECKUE BO3JEUCTBHS - 00padOTKU IIOPOA COSIHOM, IJIABUKOBOM U IPYTUMH KUCIIOTaMU;

- TEpPMHUYECKHE - IPOTPeB IJIacTa J1M00 3aKadka B IUIACT BOJBI C IPYTOM TeMIIepaTypoi;

- THUIPOAMHAMHMYECKHE - CHIDKEHHE U IIOBBIIIEHHE YpPOBHA (JIIOMOOB B CKBaXHHE (METOAMKA
MIEPEMEHHBIX JTaBJICHHHN );

- 3aKauyKy B HCCJIEIyeMble IJIaCThl MEUEHBIX BEILECTB, KOTOpBIE MPEICTABISIOT COOOH KUAKOCTH,
o0oraieHHble UCKYCCTBEHHBIMH PaJMOAKTUBHBIMHU W30TOMAMH JINOO COAEpIKAIUe BELIECTBA C aHOMAJIbHBIMU
CBOMCTBaMU IOTJIOLIEHUSI HEUTPOHOB;

- HABEJICHHME UCKYCCTBEHHON T'AMMAa-aKTUBHOCTH MTOPOJ,.

ITocnenoBarenbHOCTh ONEpALMii B AKTUBHBIX TEXHOJIOTMSAX BKJIIOYAET IPOBEACHUE CEPUM MU3MEPEHUIA:
(hOHOBBIX - IO HaYaa BO3JICHCTBHS;, B IPOIIECCE BO3JCHCTBUS; HEOCPEICTBEHHO MOCIIE BO3JICHCTBUS U B XOJIC
pachopmupoBanus 3¢ (HEKTOB, BRI3BAaHHBIX BO3JCHCTBUEM.

12.5 TexHoJIOTHM pelIeHUsI OT/IeJIBHBIX 32124

[IpumeHeHne cTaHOApTHBIX M AKTUBHBIX TEXHOJIOTHMH W pexoMeHayeMblx komiuiekcoB III'M momxHO
00€eCTIeUNTh MOJTyYCHHE CIEeIYIOINX Pe3yIbTaTOB:

12.5.1 BpiOOp ONTUMaNBHOTO pEXKUMa OKCIUTyaTalldd CKBaKUHBI TPH  PELICHUH  3ajgad
TEXHOJIOTHYeCcKOro KOHTpouws (M. 12.2.1). McxoaHpIMU apaMeTpaMu JUIsi 3TOTO SBISFOTCS:

- 00Ul TeOUT CKBAXKUHBI U JIEOUTHI OTIEIBHBIX (DIFOUIOB - ra3a, He()TU U BOBI;

- 0OBOJTHEHHOCTb MPOYKIIUY;

- paboTarommne HHTEPBAIIBI - OTJEIBHO 110 KAKAOMY (IIIOUAY;

- IPO( U IPUTOKOB WITU IPHEMHUCTOCTH;

- TOJIOXKEHUS YPOBHEH pazjienia (pIrouI0B B CTBOJIE CKBAKUHBI;

- KpUTEpHH pexHuMa pabOTbl CKBaXHMHBI - YCTbEBblE M 3a00HHBIC NaBJIEHUS U TEMIEPaTyphl,
K03 PUIIHEHTHI THAPABINYECKUX HOTEPh B CTBOJIE CKBAXKHHBIL.

12.5.2 Huadopmanuto o paboTalomMX WHTEpBajJaX W WX XapaKTePUCTHKAX MpPH pEIIeHUH 3ajad
9KCIUTYyaTallMOHHOTO KOHTPOJIA, BKIIIOYasi KOHTPOJIb 32 HHTEHCU(UKAIEeH J0ObIYH.

HcxonHpIMu napameTpaMu SIBIISIIOTCS:

- HHTEPBAJIBI HPUTOKOB (OTAETHHO MO KaXKAOMY (QIIIOUIY);

- mapameTpsl paboThl GpubTpa;
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- OTHOCHUTENIbHBIE HHTEPBAIbHBIE PAacX0abl (TPOGUIH MPUTOKOB HITH PUEMHICTOCTH);

- IJIACTOBOE JIABJICHUE;

- BEIMYWHA JACTIPeCCHH (PETpeccun);

- TUAPO- ¥ TTHE30IMTPOBOTHOCTD, TEKYIHI KO (OUITUEHT MTPOHUIIAEMOCTH;

- XapaKTEePUCTUKH PaIHAITBHON HEOTHOPOIHOCTH (CKUH-(DAKTOP M CTETIEHb BCKPHITHS);

- IJIOTHOCTHU (MTFOHIOB B CTBOJIE CKBAYKHUHBI 1 0OBEMHBIE JIOJIH KaXKI0TO (IIFOH/IA TI0 CTBOJITY CKBaXKHHBI.

12.5.2.1 Meroasl OLEHKH cocTaBa (IOWAA, 3alOJHSIONIETO CTBOJ CKBAXKUHBI, - KOCBEHHBIE.
Heo0xomumpIiMu ycIOBUSIME [T IPUAAHUS X pe3yJbTaTaM CTaTyca KOJIWYECTBEHHBIX ONpPEACTICHU SIBISIOTCS
JIOKa3aTeNbCTBA OTCYTCTBHS 3aTPYOHOH LUPKYJISILIMK M OAHOPOJHAS CTPYKTypa MOTOKa (DIIOMIOB B CTBOJIE
CKBa)XKHHBI - OyAb 3TO BOZOHE(PTAHASI SMYIIbCUS MM JUCIIEPCHBIN Ta30KUIKOCTHBIN MTOTOK.

Pe3ynbprarel m3MepeHHH MeETOJaMH, HWCHOJB3YIOIIMMHU MPOTOYHBIM THN JaT4yMKa (BIaroMeTpus,
TUIOTHOMETPHSI) B YCIOBUSX MHOTO(A3HBIX MOTOKOB, TOJDKHBI PACCMATPUBATHCS KaK WHIWKATOPHBIC aXKe MPH
HaJIMYUHN METPOJIOTHYECKOTO 00eCTeueHusI.

12.5.2.2 Jlnsa ompeaeneHus] THAPOANHAMUYECKUX MapaMeTPOB IKCIUTYaTHPYEMbIX 0OBEKTOB MPOBOJAAT
MPOPIIbHYI0 WM TOYEUYHYIO M3MEpPEHHUS 0apo- W pacXoJOMETPHI0 Ha HECKONbKHX (3-5) pexumax paboThI
CKB2)KUHBI, Pa3HOBPEMEHHBIE H3MepPEHUs Mpod el reopr3ndecKux mapaMeTpoB Py CMEHE PEXUMOB PabOTHI
CKB2)KUHBI, PETHCTPAIINIO KPUBBIX BOCCTAHOBIICHUS M CTA0MIN3AIlNU TaBIICHUHA U TEMIIEpaTyp, a TaKKe KPUBYIO
BOCCTAHOBJICHUS JIaBJICHHUA Ha 3a00€ CKBaXXMHBI. B Xozie peructpamnuu mociemHed KpUBOH KOHTPOIUPYIOT
n3MeHenue yposHeil xxuakoctd B HKT u mexrtpyOHoM mpoctpanctBe (Mexny HKT u obcagnoit TpyOoit)
METOJIaMH OLIEHKH COCTaBa UJIM C IOMOILBIO YCTHEBBIX HXOJIOTOB.

12.5.3 OcHOBO1 TEXHOJIOTHH KOHTPOJISI IPOLIECCOB MHTEHCU(UKALIMY TIPUTOKOB SIBIISIFOTCS M3MEPEHHUS
(hOHOBBIE U TIOCIIE BO3JICHCTBUS HA MJIACTHI.

12.5.3.1 BbiOOp O0OBEKTOB WHTCHCU(UKAIMK OCYIICCTBISIOT IO JaHHBIM MeTofoB [II'M wu
JOTIOJTHUTENIFHO - aKyCTHYECKOTO KapoTaxa. [I[puMeHeHre MmociaeqHero nesecoo0pasHo MpH MPOeKTHPOBAHUH
THAPOpa3phIBa IJIacTa.

12.5.3.2 JIst KOHTPOJIS 3a poIleccaMy BO3ACHCTBHS Ha IUIACTHI IPUMEHSIOT:

- TIPH COJISTHO-KUCIIOTHOM 00paboTKe - METOJT MCKYyCCTBEHHBIX PaJAMOaKTUBHBIX M30TOIOB, BPEMEHHBIE
mmepennst UHHK c peructpanmeii conepxanns xjiopa B IPOCIOSIX, IIOABEPTHYTHIX 00paboTKe;

- TPH TEIUIOBBIX BO3JIEHCTBHSIX: TEPMOMETPHIO W PACXOAOMETPUIO TPU TEPMOOAPOXUMHUIECKOM
BO3/ICHCTBUN; TEPMOMETPHIO TPH BO3IEWCTBUU BOJSHBIM MApOM; TEPMOMETPHIO U HEHTPOHHBIN KapOTaX HpU
BHYTPHILJIACTOBOM 'OPEHUH;

- IIpU THAPOPA3pPhIBE IUIACTA - METOA MCKYCCTBEHHBIX PaJMOaKTUBHBIX H30TOIMOB, TEPMOMETPHIO (IIpU
Pa3NUYHBIX 3HAYSHUAX TEMIIEPATYPhI 3a1aBIUBAEMOH KUIKOCTH U IIACTa), aKyCTUYECKUH KapoTax;

- TpH TUAPOJMHAMHYECKOM BO3JCHCTBHM - HECTAllMOHAPHYIO OapoOMETpUI0 WIH  CEpHUI0
KOMOMHHMPOBaHHBIX 3aMEPOB OAPOMETPHH U PACXOJOMETPHH Ha CTAIIMOHAPHBIX PEKUMAX;

- npu akyctudeckoM Bozaericteuu - HHK-T B BapuaHnTe BpeMEHHBIX U3MEPEHU.

12.5.3.3 OueHky 3¢ GdEeKTHBHOCTH PE3yJIbTaTOB HHTCHCH(PUKAIIMK BBIIOIHSIIOT TI0 JaHHBIM
pPacxooOMEeTpUH U TEPMOMETPHH.

12.5.4 TumoBble 3aJadu Te0JIOTO-TIPOMBICIIOBOTO KOHTPOJII Hambojee OOmMUpHBIE M CIOXKHEIE. Jlis
IIPOBEICHHS CBOJJTHOW MHTEPIIPETANN NCXOAHBIMY JaHHBIMA CITYXKaT Pe3yIbTaThl HHTEPIPETAIINN MaTEPHUAIOB
I'C B otkpeiToM ctBONe W pe3ynbTarbl [II'U: addexTnBHBIE HEedTe-, Ta30HACHIIICHHbIE W 3aBOJHEHHBIC
TONMIHHEI, TyOnHbl 0TOMBKHM HadanbHBIX W Tekymmx ['BK, 'HK, BHK; koaddunuentsr oxpara mmactoB
mpoleccaMu BbIPaOOTKH (0OBOAHEHHS); 3HAYCHUS! MHTEPBAJIBHBIX U IJIACTOBBIX KO3(QQHULIMEHTOB HayalbHOH,
TEKyIIel U OCTaTOYHOM HedTe-, ra30- U BOJOHACHILIECHHOCTH.

12.6 TexHoJsiorum pemenus 3a1a4 OT/eJIbHBIMH MeTOAAMH

B0O3MOXXHOCTH OTHENBHBIX METOJIOB TI'eO(IM3MUYSCKUX HCCIACAOBaHUM s pernenus 3amay [T
OTIPENEINSIOTCS ~ TEOJIOTHYECKHMMHU  XapaKTEePUCTUKAMH  KOJUIEKTOPOB  (KOA(PQUIMEHTH  MOPHCTOCTH,
MIPOHUIIAEMOCTH, TJIMHUCTOCTH, He(Tera3oHacHIIIIEHHOCTH, YJENbHOE D3JIEKTPUYECKOE COMPOTHBIICHHE
IUTACTOBBIX M HArHETaeMbIX BOJ), CIOCOOOM M PEXHUMOM OHKCIUIyaTallud CKBaKMHBI M 3aJIS)KH, COCTaBOM
TIOOBIBaEMBIX (DITIOHIOB.

12.6.1 Hetitponnsiii kapotax co crannonapHsiMu uctounnkamu (HI'K, HK) npumenstor ans
OIIpEleNiCHUs IIOJIOKEHUH Ta30’KUAKOCTHBIX KOHTAaKTOB B Henep(GOpHpPOBaHHBIX U MNepHOPHUPOBAHHBIX
HHTEpBaJlaX B CKBaKMHAX, 0OCAKEHHBIX TPYOaMu U3 JI0OBIX MaTepHAaJIOB.

Bo BHOBb MpoOYpEeHHBIX CKBaXKMHAX HCCIICJOBaHMS MPOBOAAT HE paHee ueM, depe3 7 CYTOK Iocie
LEMEHTHUPOBaHUs KOJMOHHBL [Ipu mccnemoBanun nepdOpUpPOBaHHBIX IIACTOB YPOBEHb KHIKOCTH B CTBOJE
CKBa)XHHBI TOJDKEH OBITH HMKE CTATHYECKOTO AJisi 00ecTiedeHns MUHUMAIBHOT'O TPOHUKHOBEHHS KUAKOCTH U3
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CKBaXUHBI B I1acT. B (oHTaHMpYIOMMX CKBa)KMHAX M CKBAKMHAX, O0OOPYTOBAHHBIX HITAHTOBBIMH HACOCAMH,
M3MEpEeHHsI MPOBOAT MajorabapuTHBIMH MPUOOPaMHU Yepe3 HACOCHO-KOMITPECCOPHBIE TPYOBI WIIH MEXTPyOHOE
IIPOCTPAHCTBO B IPOLEcCce PAOOThI CKBAXKHUHBI.

Mertonst HI'K, HK sBnsitoTCSt OCHOBHBIMU IIPU UCCIEAOBAHUN Ta30BOJISIHBIX 3ajieKel ¢ OTHOCUTEIHHO
HEBBICOKHMH IUTACTOBBIMH JIaBICHUAMH W HEKOHTPOIMPYEMOH MHHEpanu3alueil MmIacToBeIX BoX. IlonoxeHnue
I'BK ycranaBnauBarot:

- 0 Hayaly yBEJUYEHHs IOKa3aHWH 30HJOB IMPOTHB CIAOOTJIMHHUCTBHIX KOJUJICKTOPOB B YCIOBHSX
OTCYTCTBHSA WJIM HEOOIBIION ITyOWHBI 30HBI IPOHUKHOBEHHUS;

- 10 MIPEBBIIEHUIO TIOKa3aHU OONBLIOTO 30HAa HaJl MaJbIM - MeTOAMKa ABYx30HA0Bor0 HK;

- CpaBHEHHMEM IOKa3aHWH TEKyILEero u (pOHOBOTO M3MEpEHHH (METOJMKa BPEMEHHBIX U3MEPEHUH) MpU
oOecreYeHur MJCHTUYHOCTH WX BBITIONHEHHUsST (KOHCTPYKIHMS W 3allOJHEHHE CTBOJIA CKBAXKHHBI, THII
anmapaTypsl U T.I1.).

[Ipn uccnemoBanny ra3oHE(TAHBIX 3ayexei ncrmons3yioT BpemeHHble m3Mepenus HI'K n HK, mo
pe3ynbraTaM  KOTOPBIX  HE(TEHACHIIICHHbIE TPOCIOW  OTMEYAIOTCS  COBMAJCHHEM  [OKa3aHWH, a
ra30HACBIIIEHHBIE - UX PACXOKICHUEM BO BPEMEHH.

Bo3MoxxHOCTH wWcciaenoBaHuid He(TEBOASHBIX 3aylekell orpanmdeHbl. HambOonee HamesxHo BHK
YCTAHABJIMBAIOT B IUIACTAaX C BBICOKOH MOPHCTOCTBIO MPU BHITECHEHUH HE(TH BOAOM ¢ MHHEpanu3anuei Ooiee
120 /1. Moaudukamus CeKTpoMeTpruIecKkoro HeiiTporHoro ramMa-kaportaxka (HI'K-C) Oonee uyBcTBUTENEHA
K COJepKaHuIoO XJIopa 1 odecrieunBaeT 6osee gocrosepHylo ¢ukcanuio BHK, vem meton HI'K.

12.6.2 UmnynbcHbI HeWTpoHHBIN KapoTax B uHTerpansHoit (MHHK, MHI'K) u cnekrpomeTpuueckoit
momudukanusax (C/O-kapoTax) NpPUMEHSIOT B Henep(opupoBaHHBIX M TNepOPHUPOBAHHBIX HHTEpBAJax.
WHTepBan perucTpanil JOJDKEH OXBAaThIBaTh IPOJYKTHBHBIE ILIACTHI, OMNOpHBIE IIJIACThl C HW3BECTHOM
HACBIIIEHHOCTHIO M MHTEPBAJIBI [NIMHUCTBIX MEepeMbIYeK U MOKpHIIeK. JlomyckaeTcs BBHIOIHEHHE U3MEPEHHH B
OTIENBHBIX TOYKAX pa3pe3a, eCM HelpepbiBHAS pErucTpanus He o0ecrednBaeT HEOOXOIUMON TOYHOCTH.
OO6miee ynciao W3MEPEHHM B TOYKAaX MOJDKHO ObITh He MeHee 30, B Tom umcie He MeHee 10 m3mepeHwil B
OTIOPHBIX BOJOHACHIIICHHBIX IJIACTaX ¥ He MeHee 3 - B TiuHaxX. i1 KOJMYeCTBEHHON WHTEePIpEeTallui JaHHBIX
HeoOxonuma MH(pOpMAaIys O JIMTOIOTHYECKOM COCTaBE M MOPHCTOCTH MOPOJ, YCTAHOBJIEHHAS IO pe3yJibTaTaM
HCCJIENOBAHNN B OTKPBITOM CTBOJIE.

[Ipn wuccrmemoBaHWM Ta30BOASHBIX 3anexeil wucnonp3oBanne MHK memecoobpazHo mnpm HH3KOH
nHpopmaTuBHOCTH cTanroHapHoro HK (0ObIYHO mpH BBICOKMX IUIACTOBBIX JABJIECHUSX) MO0 MPU MPOBEACHUH
KOMIUICKCHBIX HMCCJIEJOBAaHMH C pEIICHHEM HECKOJBKUX 3agad. B ra3oHedTsHBIX 3alieXaX PEKOMEHIYETCS
npumenstte MHK B nnTerpansHoil Moaudukanuy B BApuaHTax OAWHOYHBIX U3MEPEHUH, TOBTOPHBIX U3MEPEHUH
BO BpEMEHH, 10 MeToAuKe BpeMeHHbIX 3anepxek. MHK sBnsercs Hanbonee WHPOPMAaTUBHBIM METOIOM JUIS
HCCIieIOBaHNM HEeTEBOISHBIX 3anexel. Ero crnektpomerpruueckue Moaudukanun 6osee HHPOPMATHBHBL, YeM
UHTETpaJIbHBIE.

OcHoBHoe orpanmueHue ucnonb3zoBanus MHI'K, MHHK cBs3aHo ¢ HHU3KOM MUHEpalud3amued BOM -

MIPOM3BEIeHUE ToceaHeH Ha KO (QUIIMEHT TOPUCTOCTH JOKHO ObITh He Huke 8-10 MI/CM® B 3aBHCHMOCTH
OT TJIUHHCTOCTH M PAa3HOCTH HAYAIBHOTO MW KOHEYHOrO0 KOI(PQHUIMEHTOB HE(TEHACHIIIEHHOCTH.
HebnaronpustaeivMu yenoBusimu st onpenenenns BHK siBnsitorcst: Huskas (Menee 50 r/i1) MuHepanu3anus
IJTACTOBBIX BOJ; MPECHBbIE OOBOJHSIONINE BOJBI NMPHU HU3KOH MHHEpAIN3alMH OCTATOYHON BOJBI, ONHM3KOE
o0BeMHOE coaep)kaHHWe cojled B OOBoxmHsAomEeMcs W HepTIHOM mactax. B mmacrax ¢
BBICOKOMUHEPAJIN30BAHHBIMY IIJIACTOBBIMHM BOJIaMH OOBOJIHEHHE NPECHBIMU 3aKaUMBACMbIMHM BOJAMH MOKET
OBITh YCTaHOBJICHO TIO JaHHBIM peryisipHeix n3mepennii MTHHK. HeoOxoauMbIM ycrmoBueM SIBIISIETCS MajbIid
HHTEpBaJl BPEMEHH MEXAY IOBTOPHBIMH H3MEPEHUSMH, OOECIEUMBAIOLUINN OINpENeICHHE POXOXKICHUS
0COJIOHEHHOTO (poHTa BoA. Bo Bcex ciydasx pexoMeHayercss Ucmoiib3oBaTh C/O-KapoTaxk, MO3BOJISIOLINMA
peaThb 3a1a4yy Mpyu NPOU3BOILHON MUHEPAIN3AaLUH IIACTOBBIX (HATHETAEMBIX) BOJ.

12.6.3 BonnoBoit AK wnMeeT mnOTeHIMaIbHBIE BO3MOXHOCTH TIPH OINPEACICHUU IONO0XEHUN
MEeX(IIONIHBIX KOHTAKTOB AJISl BCEX THIOB 3ajexkeil. HeoOXoAMMBIM YCIIOBHEM SIBIISIETCS YCTaHOBIICHHOE
CIETJIEHUE LIEMEHTHOI'0 KaMHs ¢ KOJIOHHON U MOPOAaMHU.

12.6.4 MeToap! 37IEKTPOMarHUTHOTO KapoTaxka - MHAYKIMOHHBINA M JUAJIEKTPUUYECKHUI - BBITOIHSIOT B
CKBa)KHMHaX, 00Ca)KEHHBIX HEMETAIUIMYECKO KOJOHHOW. PemieHne 3aiaum A1l ra30BOASHBIX M HEQTEBOISHBIX
3aJIeKed MPOU3BOJAT TaK €, KaK B OTKPBITOM CTBOJIE. [Ipy HU3KON WJIM HEU3BECTHOM MHUHEpPAIU3aLUUd BOJ
HCTIONIb30BaHME JTUAIIEKTPUYECKOTO KapoTaxa MpearnodTUTEIbHEe.

12.6.5 Bpemennsie n3mepenns ['K mHOrma mHGOpPMAaTUBHBI TSI BBIICICHUS OOBOIHEHHBIX ILIACTOB B
HeTeBOMIHBIX 3ayexkax. OmpeencHrne OCHOBAaHO Ha pamuoreoxmmudeckoM dddexre (PI'D) - Bo3pacrannm
€CTECTBEHHOW paIuOaKTUBHOCTH, Oomee deM Ha 10% mo cpaBHeHHIO ¢ ()OHOBBIMH ITOKA3aTESIMM, MPOTHUB
O0OBOJHEHHOW YacTH IUIaCTa HE3aBUCHMO OT MUHEpalu3allMy HarHetaeMoil Boabl. D((deKT He yHHBEpCaleH U
BO3MOXHOCTb €T'0 UCTIOJIb30BaHMS OIIPEEIISIOT IPUMEHUTEIBHO K PailoHy padoT.
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12.7 TpeGoBaHus K 00padoTKe U 0()OPMJICHUIO MATEPHAJIOB

12.7.1 PenmaktupoBanue mepBUYHBIX maHHBIX [II'W, dopmupoBanme daitia HeIpoOITOIH30BATEINS,
JKCIIpecc-00paboTKy JaHHBIX H  BBIAady, TPH HEOOXOAWMOCTH, TBEPIBIX KOMHH  OCYIIECTBISIOT
HEMOCPEICTBEHHO Ha CKBaKHMHE, TMOJHYI0 OIEPATHBHYI0 HHTEPIPETAMIO W IOATOTOBKY OKOHYATEIHFHOTO
3aKJIFOUEHUS MPOBOIUT WHTEPITPETAIIMOHHAS CITy’K0a MPOU3BOAUTENS padoT.

12.7.2 ®aiin HeaPOIOIb30BATENS JOKEH COAEPIKATh:

- 3aroJI0BOK;

- cXeMaTH4YecKoe M300pakeHne cOOpKH MPUOOPOB C yKa3aHHEM OOLIeH JUIMHBI U JUaMETPOB MPHOOPOB,
TOYEK 3aIliCH;

- CXEeMaTH4YecKoe H300paKeHHEe KOHCTPYKIMM CKBOKUHBI C yKa3aHHEM MECT YyCTAaHOBKHU
TEXHOJIOTMYECKOTO 000pyI0BaHUsI, CBEIEHHS O JTyOpHKATOpE;

- (hoHOBBIE, OCHOBHBIE U TIOBTOPHBIC U3MEPEHHS C YKA3aHHEM YCJIOBHH UX BBITOJHEHUS;

- KamMOPOBOYHEIC JAHHBIE, TOYYSHHBIC JIO U TIOCIIE IPOBEACHUS H3MEPEHUI.

®aiin Hempomonb3oBaTens Gopmupytort B popmare LIS.

12.7.3 OxoHYaTenbHOE 3aKIIOYEHHE JIOJDKHO COJEPIKaTh: MOSCHUTENBHYIO 3alHCKy C pe3yibTaTaMu
MHTEPIIPETallid ¥ apryMEHTHPOBAHHBIMH BBIBOJAMH; TaONWYHBIE W Tpaduueckue (KpOCCILIOTHI, TpaduKH,
COTIOCTABIIEHUS KPUBBIX) MPUIIOKEHUS, HEOOXOIUMBIE 11 000CHOBAHUS BHIBOJIOB.

OxoHYaTeNbHOE 3aKIIOUEHHE IOJDKHO CONPOBOXKIATHCS CBOJHBIM IUIAHLIETOM, COAEp)KaIuM 2-3
kpuBsle [MC (manpumep, 'K, IAC, IIC), xapakTepu3yoouiye HCCIeIyeMblii HHTEpBaj pas3pesa, KPUBYIO
JokaTopa MyQT, KpuBble OCHOBHOTO 3amepa [II'M ¢ BblneneHHBIMH Ha HUX NPU3HAKAMU PEILCHMS 3aJaHHOU
3aJIa4H.

12.7.4 Conepskanue TBEPIBIX KOMHUH TOHKHO MOJIHOCTBIO OTPaXKaTh (aiiyl HeAPOIIoIb30BaTENS.

12.7.5 JlokyMeHTanui0 pe3yabTaToB ccileqoBaHui (JOPMHUPYIOT coriacHo TpeboBaHusM M. 6.6.5.

13 I'eodusuyeckoe cONpoBoKIeHNE PA00T, BHINOJIHAEMbIX B CKBA:KHHAX IPUOOpPaMH Ha KaleJie U
OypHJIBHBIX TPyOax

13.1 IlpuBsi3Kka HHTEPBAJOB MCNBITAHUI HHCTPYMEHTAMHU HA TPyOax

13.1.1 B HeoOCaK€HHBIX CKBaXMHAX HCIBITAaHHUs IUIACTOB MHCTPYMEHTaMH Ha OypHIIBHBIX TpyOax
BBITOJIHSIIOT B TIpoliecce OypeHus ¢ Lelblo:

- OLEHKM (UIBTPALMOHHBIX CBOMCTB M XapakTepa HACBIIICHHOCTH IUIACTOB C HEOIHO3HAYHBIMU
XapaKTePUCTUKAMH U HCKIIOUEHHS MPOITYCKOB MPOIYKTUBHBIX 00BEKTOB;

- TIOATBEPXKACHHS XapaKTepa HACHIIIEHHOCTH IIJaCTOB HAa MECTOPOXAEHUSAX C YCTAHOBIEHHBIMHU
MOJOKEHUSIMH  MEXK(IIOMIHBIX KOHTAKTOB M PacueToB THIAPOJUHAMUYECKUX MapaMeTpOB JITHX ILIACTOB,
KOTOpBIE HEOOXOAUMBI IS COCTABIICHHUS TEXHOJIOTUIECKIX CXEM M MPOEKTOB Pa3pabOTKH 3aIexKei.

13.1.2 B ob6caxeHHBIX CKBa)XHHAX OOBEKTAMH HCIIBITAHWH SBISIOTCS Nep(OopUpOBaHHBIE HHTEPBAJIBL.
PaboTBI IPOBOIAT C TENBI0 OCBOCHHUS OOBEKTOB DKCIUTyaTaIldd, MHTCHCU(PHUKAIUHA T0OBH HePTH METOIOM
JETPECCHOHHOTO ¥ THAPOUMITYJIBCHOTO BO3JEHCTBHN (METOJ TepeMeHHBIX aasieHuit - MILJ]), mpoBepku
TrepMETUYHOCTH LIEMEHTHBIX MOCTOB M KOJIOHH IIPH HAIW4YMU OOOCHOBAHHBIX IMOAO3PEHUI HA OTCYTCTBHE HX
FepMETUYHOCTH.

13.1.3 B HeoOcakeHHBIX CKBa)XMHAX I'c€O(PHU3NUECKUE HCCIEJOBAHMS BBIMOJIHIIOTCS C LIENbIO BBIOOpPa
oObekTa ucneitannid 1 npuBssku UIIT k paspesy, BkmtouaeT - kaBepHoMeTpHio, [1C (mmu 'K, HK), UK (um
BK), koTopble BBHIMONHSIOT HEMOCPEICTBEHHO IEpel HCIBITAaHWEM Iocie pa3OypHBaHUS HCIBITYEMOTO
HWHTEpBaJia, TaK Kak 3(p(QEeKTUBHOCTh UCTBITAHUH CYIIECTBEHHO MOBBIIIACTCS HMPU YMEHBIICHHH IPOMEXYTKa
BpEMEHH, TIPOLIC/IIIEro MeX 1y pa30ypHUBaHUEM U UCIILITAHHEM TTOPO/I.

3ajaun KOMIUIEKCa 3aKJIIOYAIOTCS B BBIACICHUH OOLIMX TOJIIMH TPEANOIOKHUTENEHO MPOHULIAEMBIX
MIOPOJI, TIOUIEKAIINX UCIIBITAHUIO, M B BRIOOpE MHTEPBAJIOB CTBOJIA C HOMUHAIBHBIM THAMETPOM CKBaKUHBI [T
yctaHoBku nakepos UITT.

Ectm B padione pabor gokazana dddextuBHOCTE [MIC, BBIIOTHAEMBIX 10 METOIHUKE
"KapoTaX-UCHbITAHUE-KapoTax'", TO HENOCPEACTBEHHO IIOCJ€ TMPOBEICHHUS  HUCIBITAHUM  MOBTOPHO
peructpupyrot narnasie bK (MK), 'K, HK.

13.1.4 B oOcaxeHHbix ckBakmHax mmsi npuBs3ku UIIT k paspesy Bemonssor komruieke [HC,
KOTOPBIH NO3BOJIET YCTAHOBUTH MOJIOKEHHE B CKBayKMHE MHTepBajia nepgopaunu - I'K, HK, JIM.

13.1.5 TexHonornveckast cxema BoinmosHeHUs ['MIC 1 KOHTpoOJIb KauecTBa MaTEpUAIOB HE OTIMYAIOTCS
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OT OIMCAHHBIX B pasgerse 6.

13.2 Feoqm:mqeacoe CONMPOBOYKICHUE BTOPUYHOI'0 BCKPBITUHA KOJIJIEKTOPOB

13.2.1 I'eo¢msnyeckoe cOMpPOBOXKIEHHE BTOPUIHOTO BCKPBITHS IUIACTOB Nepdoparueii Tpedyercs amns
pelenus 3anay:

- KOHTPOJIS 32 CIIyCKOM B CKB&)KMHY IepdopaTopa Ha Kabere;

- IPUBSA3KH UHTEPBAJIOB Nepopannu K reoJornIeckoMy paspesy;

- KOHTPOJIsI 32 ()aKTOM M NOJHOTOH cpabaTeiBaHus nepdopaTtopa;

- onpeneneHust HaKTHUECKOTro MONI0KEHU HHTepBaja nepdopanuu;

- OIIEHKH Ka4ecTBa MPOCTPEIOUHBIX padoT.

13.2.2 Konrtponp 3a cmyckoM mepdoparopa obOecriednBaloT, KOMIUIEKTYs €ro B OJHOH cOopke ¢
nokaropoM mydt (JIM) u 3ouaamu I'K w/unn HK, eciiu 1eTeKTophI MOCIEAHUX BIMOJIHEHBI B IPOTHBOYIAPHOM
HCTIOJTHEHHH.

s Bemonaenust Tpedoanuit "lIpaBwir 6e30MacHOCTH B HE(PTSHOW W Ta30BOM MPOMBIITUICHHOCTH U
"EauHbIX TpaBWi 0e30mMacHOCTH TPH B3PBIBHBIX paboTax" mepen cmyckoM mnepdopatopa (Bo Bpems
1a0JIOHHPOBAHMS WJIM TOCJIE) HEOOXOAMMO MPOBECTH PETHCTPALMI0 3HAUEHUM TeMIepaTypbl U AAaBICHUS OT
yCThS 10 HHTEpBaJa nepdopanuu.

13.2.3 IlpuBszky k riayOuHe MHTepBasa nepdopanuu 0oOECHeYrBaOT ¢ MOMOIIBIO TE€X )K€ METOAOB -
JIM, I'K, HK. ITpuBsi3ky peann3yroT NOCPEACTBOM CIEAYIOIUX OIepariyii:

- B CKBOXHMHY OIYCKAaIOT JI0 HCKYCCTBEHHOTO 3a00s1 cOopky moayineit JIM, I'K, HK u npu ee monnreme
IIPOBOSIT 3aIIUCh KPUBBIX C AETATBHOCTHIO, COOTBETCTBYIOLIEH JIETAIbHOCTH 3TUX KPUBBIX, TIOJIYUYEHHBIX PaHEe;

- COTIOCTAaBJISIFOT KPUBBIE 110 TIYOMHE M HaJ BEpXHEH rpaHUIEH TNIaHUPYEMOro HHTepBaia nepdopanun
Ha npuBsa304HbIX KpuBbIX ['K, HK, JIM craBsaT MeTky;

- Ha Teou3NIecKOM Kabere MeXIy yCThbeM CKBaXHHBI M MOJBEMHHUKOM 3aBS3BIBAIOT MPHUBS30YHYIO
METKY, XOPOIIO pa3iNduMyI0 JIi MAaIlMHHCTa MOABbEMHHUKA, IOJIOKEHHE KOTOPOW COOTBETCTBYET METKe,
BoicTaBieHHOM Ha kpuBbiX 'K, HK, JIM;

- no kpuBsiM 'K, HK u JIM paccuuThiBaloT pacCTOSSHUE OT MPUBS30YHON METKH J10 HMKHEH TpaHMIIbI
IUTaHUPYEMOT0 HUHTEpBaja nephopanuu.

IIpun BckpbITHH TmIacTa "CHHU3Y-BBepX' TIONOXKEHHE IIEPBOM METKH Ha Kalene Ui YCTaHOBKH
nepdopaTopa HaXOAAT, OTKJIAAbIBas Ha Kabele OT MPUBA30YHOH METKH B CTOPOHY HOABEMHHKA OTpPE3OK,
PaBHBII JUIMHE HHTEpBaja nepdopalny, 1 3aBsA3bIBas B €ro KOHIIE IBOMHYIO METKY.

13.2.4 @aktr cpabarbiBanusi Tepdoparopa  YCTaHABIMBAIOT 1O  3BYKOBBIM  3¢deKTam,
CeiliCMOaKyCTHYeCKUM CHTHajlaM, PbIBKY kaOens. [nsa mepdopaTtopos, ciyckaeMbix Ha Kabene, cpabaThiBaHHE
(UKCHPYIOT 1O 3aMBIKaHUIO DJIEKTPHUECKOH menu mnepdoparopa, BHI3BAHHOMY CKBXHHHOW JKHUAKOCTBIO.
OneHKy TMOJNHOTHI CpadaThIBaHUS KOPIYCHBIX TepdopatopaB u nepdoparopos, crmyckaembix Ha HKT,
BBITTOJTHSIOT BHEITHAM OCMOTPOM II0CJIE€ MX U3BJICUYEHHUS U3 CKBAXKHHEI.

Jna paspymarommxcsi nepgoparopoB OIEHKa MOJHOTHI CpadaThIBaHHS pEHIaeTcs M0 MaTepuaiaM
HCCIICIOBAHUM aKyCTHIECKAM TEICBU30POM (CKAHEPOM).

13.2.5 Ompenenenne GakTHISCKOTO TMOJIOKCHHS WHTEpBaIa mepdopanuy SBISETCS 00sI3aTEIBHBIM BO
Bcex ciydasx, kpome cmycka nepdoparopa Ha HKT. Konrpomp mnosjoxenuss uHTepBasia mnepdoparuu
OCYILIECTBIISIIOT:

- mokanuen Myt u orBepcruit (JIM);

- TO JaHHBIM TEPMOMETPHH, €CIIM OHM TIOJNyYeHbl HEMOCPEICTBEHHO Tocie mepdopanun
(3 hexTHBHOCTD BHIAEICHUS MaKCUMaNbHA I OECKOPITYCHBIX Nep(hopaTopoB);

- M0 JaHHBIM DJIEKTPOMArHUTHOH (MAarHUTOMMIYJIBCHOW) NE(PEKTOCKOIMUHN KOJIOHH, KOTOpas TaKkKe
3¢ peKTHBHA B clydae MPUMEHEHUS] OeCKOPIYCHBIX Mep(opaTopoB, CO3AAONINX TPEIIMHBI B 00CaIHBIX TpyOax
WIIN pa3ayBaloINX UX;

- o pe3ynbTrataM AK-ckanmpoBaHus.

[Ipn mpoBeneHMH AOCTPENOB M YIUIOTHEHUS mepdopauu onpeaeneHue (HPaKTHIECKOTO MOJI0KESHHS
JOCTPEJIEHHOTO HHTEPBaJla YCTaHABJINBAIOT 110 pe3ynbTaTaM TepMomerpun 1 AK-ckaHnpoBaHus.

13.3 Ceepusimiasi nepgopanus

13.3.1 Csgepmauryro nepdopanuio NPUMEHAIOT UIS H30MPATEJHOIO IOBTOPHOTO BCKPBITUS 0e€3
yIApPHOTO BO3JACHCTBUS TOHKUX HE(TEHACBHILICHHBIX IUIACTOB, PACIONOKEHHBIX PSAOM C BOJOHACHIIICHHBIMH
mopoJaMu, M sl CO3AaHUS PEMOHTHBIX OTBEPCTUH B MHOTOKOJOHHBIX CKBaXMHHBIX KOHCTPYKLHUSX TIPH
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PEMOHTE CKBa)KHH.

Pazaple Momenm cBepisAmMX MepPopaTopoB TMO3BOJAIOT MPOU3BOAWUTH BTOPUYHOE BCKPHITHE
KOJIJIEKTOPOB B BEPTHKAJIbHBIX, HAKJIIOHHBIX M TOPU30HTAJIBHBIX CKBAXHHaX. IIpn HEOOXOAMMOCTH CBEpIICHUS
HECKOJIBKMX OTBEPCTHH B OIHON IUIOCKOCTH NPUOOpP KOMIUIEKTYIOT MOXYJIEM YIJIOBOTO OPHUEHTHUPOBAHUS,
KOTOPBIM OCYIIECTBJIIET HOBOPOT IepdopaTopa BOKPYTI €ro OCH Ha 3aJaHHBIA yron (6e3 a3uMyTaibHOU
MIPUBSA3KH YTJIOB).

13.3.2 Tlocne moiydeHHUs 3asBKM Ha NPOBEACHHE Pa0OT IMOJArOTOBKA K MNPOBEICHHIO CBEpIILIeH
nepdopanuu 3akiaodaeTca B nomydeHuH MatepuanoB [MC, HeoOXOoAWMBIX Ui NPHUBSI3KKM HHTEpBaja
nepdopanui K paspely; B PEBU3UH CKBAXXMHHBIX MPHUOOPOB COTIACHO TPEOOBAHUSAM SKCIUTyaTallMOHHOM
JOKYMEHTAIlMW; MPOBEPKE JJIEKTPHUYECKON M3OMSIMKM MPUOOPOB M HA3EMHBIX YCTPOWCTB (TpaHcdopmaropa,
MaHeNu YIpaBJIeHUs U aBTOMATUYECKOTO BBIKIIIOUATENs).

[IpoOHBIM TyCKOM MPOBEPSIOT PadOTOCIOCOOHOCTh PUOOPa, KOHTPOJILHOE BpeMsl BBIXO/Ia H BO3BpaTa
B UCXO/IHOE IT0JIO’KEHUE IPHYKUMHOTO phlyara M cBepia.

13.3.3 PaGoTa Ha cKkBa)kKHHE BKJIFOYAET ONEPaIru:

- TIPUBSI3KY WHTEpBaIa Tiepdoparuy K TIyOuHe;

- TpUBEJCHHE CKBAXWHHOTO MpHOOpa M HAa3eMHBIX YCTPOHCTB B pabodee coCTOsiHHE (3a3eMIICHHE
Ha3eMHBIX YCTPOMCTB, JOJIMB paboyeil UIKOCTH B KOMIIEHCATOP JaBJICHUs, TPOOHBIN IMycK Npubopa Ha ycThe
CKBa)KHMHBI);

- cIycK npubopa B MHTEepBaJl Iepdopaluy U IPOU3BOACTBO CBEPIICHUI;

- MoIbeM NpUOOpa Ha THEBHYIO IOBEPXHOCTb.

13.3.3.1 TIpuBsi3ky TOuYeK CBEPJICHHS BBIMTOIHSIIOT COTJIAaCHO TpeboBanusM padfena 6 u nn. 10.2.4.2.

13.3.3.2 Ilepen BkIOYCHHEM MpHOOpA U MPOBEACHUEM CBEPJICHUI 3a3eMIISIOT TAHEb YIPaBJICHUS U
TpaHcpopMaTop (MOMUMO 3a3eMJICHHUS JTa0OPaTOPHH U MOJBEMHHUKA), BHITOIHIIOT MPOOHBIA MycK mpubopa c
KOHTPOJIEM BBIXOJ]a U BO3BpaTa B UCXO/IHOE IOJIOKEHUE MPIKUMHOTO phlyara M cBepia.

13.3.3.3 Cnyck npubopa B uHTEpBaJI ep(opaliui BeIyT CO CKOPOCThio He 6osee 5000 m/u.

13.3.3.4 OtnenpHBIE 3TAIBl ONEPANIMN CBEPICHHUS (BBIXOJ MPIKMMHOTO phlyara W CBEpiia, CBEpJICHHE
MeTajula, EMEHTa U IOPOAbl, BO3BpPAT CBEpia M NPIKUMHOIO pbldara B MCXOAHOE IOJOXKEHHUE) BU3YaJIbHO
KOHTPOJIMPYIOT 110 BPEMEHH U 110 IIOKA3aHHUSIM CTPEJIOYHBIX IPUOOPOB, Pa3MEIEHHBIX Ha IAaHEIH yIPaBICHHUS.

13.3.4 Bpems mpoBenieHHs U 00BEMBI CBEPIIEHUS JTOKYMEHTHPYIOT aKTOM, aHAIOTHYHBIM TI0 hopme u
COJIEp)KaHUIO aKTy Ha MPOBEACHUE KyMYJIATUBHON MJIH MyJIeBOH nepdoparnum.

13.3.5 Konrponb pacnojoxeHus NepPOpPalUOHHBIX OTBEPCTUI OCYLIECTBISIOT IO MarepHuaiam
aKyCTHYECKOT'0 CKAaHWPOBAHMS WM 3JIEKTPOMAarHUTHON (MarHUTOMMITYJIBCHOH) e(peKTOCKOTIHH.

13.4 CpaGupoBanue

13.4.1 CpabupoBanue He(TIHBIX CKBaXHH C HCIIOJIE30BaHUEM Te0(PHU3HYECKOTO O0OpyHAOBaHUS
MIPOM3BOAT C LIEJHI0 OCBOEHUS CKBAXKMHBI, YBEITHUEHHS 1e0NTa NEHCTBYIOIEH CKBAXKUHBI, TOHMKEHUS YPOBHSA
KUJKOCTH B ckBakmHe mwiu Toinbko B HKT. B mocnemnem ciydae Henpomnons3oBarens obopyayer Hu3 HKT
BPEMEHHBIM 3aKOJIOHHBIM TTaKepOM, TTepeKpBIBArOITNM mpocTpancTBo Mexay HKT u o6camHoi KOJTOHHOM.

13.4.2 Jlns KOHTPOJSA Tpollecca CBAOMPOBAHWS CKBOKHHBI M TOJIYYCHHUS NAHHBIX IS TIOCTPOCHUS
KPHUBBIX CHWKCHHUSI W TOBBILICHUS YPOBHS JXKUIKOCTH CBaOMpYIOIEe yCTPOHCTBO OCHAINAIOT JaTYMKAMU JUIS
W3MEpEeHMs] MAaBJICHUS JKUIKOCTH Hax cBaboM, coiepkaHus BoAsl B HedTu (Bmaromep), YAEIbHOU
JNEKTPUIECKON MPOBOJUMOCTH CKBaKUHHOM XKHUIKOCTH (PE3UCTHBUMETP), TEMIIEPATYPhI KUIKOCTH, HATPY3KH
(natspkeHus kabens) Ha cBaO W yCKOpeHHUH cBaba (akcenepoMeTp), KOTOPhIE pacroiaraloT HEemoCpPeICTBEHHO
Haj cBaOOM U MOJCOEAMHSIOT K KaOelto.

B HKT Huxe 3agaHHOrO YpOBHS TOHM)KEHHS >KUAKOCTH YCTAHABIMBAIOT Ha SKOpE AaBTOHOMHBIN
MaHOMETpP C TEPMOMETPOM, KOTOPBIH OITyCKAIOT W M3BJICKAIOT C TOMOIIBIO TeopH3MUECKOro Kabdes,
OCHAIIIEHHOTO Pa3beMHBIM KaOeIbHBIM HAKOHEYHUKOM.

13.4.3 JIna cBaOMpOBaHUS NCIIONIB3YIOT TEXHMYECKUE CPEICTBA, OTBEYAIONINE CIEAYIONINM YCIOBHIM:

- KapOTaXHBIH TOJBEMHUK, TEXHHYECKHE XapaKTEPUCTHUKH KOTOPOTO TIO3BOJSIOT OCYIIECTBISATH
MTOABEM CBAOHMPYIOIIETO YCTPOMCTBA C TPY30M, TeO(DPH3NIECKUX TIPUOOPOB U cTONI0A KUAKOCTH Maccor mo 1000
KT CO CKOpOCThIO He MeHee 3500 m/d;

- CHenuanbHBIA OpOHUpPOBaHHBINA Kabenb C paspbiBHBIM ycunneM He Hmxke 40 xkH 6e3 oOpwiBOB
poBoJIOK  Oponu, "doHapeil" W M3rMOOB, MMEHOIIWH OJHY WM HECKOJIHKO WH(MOPMAIIMOHHBIX JKWI JUISA
NEKTPUIECKOTO COSTMHEHHS T€OPU3NUECKUX TaTYUKOB C KAPOTAXKHBIM PErHCTPATOPOM;

- cBabupymollee yCTPOHCTBO HE MODKHO OBITH JJIMHHEE NPUEMHOM KaMmepsl JyOpHKaTtopa, a ero
IaMeTp, KpOMe MaHKeThl cBaba, JOJKeH ObITh MeHblle BHyTpeHHero nuamerpa HKT na 3-6 mm (mis HKT
nuameTpoM 2,5" Ha 5-6 Mm).

24.12.2024 Cucrema TAPAHT 51



Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

13.4.4 CpabupoBaHHEe 1 COMPOBOXKAAIONINE €r0 reo(PU3NIEcKre UCCIEIOBAHUS BBIMOIHIIOT COTJIACHO
HapsI-3aKka3y | IJIaHy pabdoT, COrJTaCOBAaHHBIM MEXIy HEJPOTOIh30BaTEIeM U IPOU3BOAUTENEM PA0OT.

13.4.5 T'oTOBHOCTH CKB&)XHHBI K CBaOMpPOBAaHHUIO OGOPMIIICTCS IBYCTOPOHHUM aKTOM, KOTOPBIH
MIOJIHMCHIBAIOT IPEACTAaBUTENb HEAPOIIOIb30BAaTENs, [IOCTOSIHHO HAXOAALIMNCS HAa CKBaXXHHE IPU IIPOU3BOICTBE
paboT, ¥ HayalbHUK KapoTaxHOH maptuu (orpsna). IloAroTroBka IOMKHA COOTBETCTBOBATH TPEOOBAHMIM
npunoxeHus b. Kpome toro:

- cnoymeHHsle B ckBakuHy HKT nomkHBl OBITP HOBBIMH HJIM CHELMANBHO MOATOTOBICHHBIMU
(mpopaiiOupOBaHHBIMK) U TPOIIAOIOHNPOBAHHBIMH;

- TpyOBI JOJKHBI UMEThH MOCTOSIHHBIA BHYTPEHHUH AWAMETp U OBITh IUIOTHO MOJOTHAHHBIMH B My(Tax
BO H30exaHue oOpbIBa CBa0Aa;

- B HKT Ha 600 M HIXe IUIaHUPYEeMOTO YpPOBHS CHHMKEHMS JKHUAKOCTH JIOJDKHO OBITh YCTaHOBJIEHO
CTON-KOJBLO (My(Ta, BHYTpEHHHI auamerp KoTopoit Ha 1/2" menbme nuamerpa HKT) mis npepoTpaineHus
najieHus cBaba B CKBKUHY IPH €ro 0OpbhIBE;

- #an3 HKT o00opynyroT BOpOHKO# [Isl MPOXOXKAECHUS Te0(PU3NIECKIX TTPHOOPOB;

- 00BsI3Ka €MKOCTH, IIPEeJHAa3HAYEHHON 111 cOOpa OTKauMBaeMOM KUIKOCTH, U TPOHHUKA-TIEPEXOJHHUKA
IOoJKHAa OBITH BBIIONIHEHA U3 TpyO auamerpoM He MeHee 2" ¢ OBICTpOpa3beMHBIMH PE3LOOBBIMH
COCAMHECHHSAMUY;

- IPH OCBOCHUM OTHAENHHO CTOALIMX CKBOXWUH (POHTaHHAS apMmarypa AOJDKHA OBITH 00OpymoOBaHa
aBapuitHON JIMHMEH, coeAnH IOl 3aTpyOHOE IPOCTPAHCTBO C EMKOCThIO A cOopa xuakoct. K aBapuitHoit
JIMHUY TIPEIBABISIOTCA TaKHe Xe TpeOOoBaHus, KaK K OCHOBHOM.

13.4.6 HarspkHOM MEpHBIM PONIMK KpemaT K (uiaHIy YCThEBOH apMaryphl, MOABECHOH - 3a KPIOK
taseBoro Onoka. CrnenuanbHeIi OPOHUPOBAHHBIM KaOenb 3aBOAST OT MOJBbEMHHKA IO HATSHKHBIM POJIHKOM,
yepe3 HaBECHOW POJIMK U CaJIbHUK JTyOpuKaTopa.

13.4.7 ns kperuienust JiyOpuKaTopa MOCJeIOBAaTeIbHO YCTAaHABIMBAIOT HA LEHTPAJIbHYIO 3aJBUKKY
TPOMHUK-TIEPEXOTHUK  (TPOMHUK-Pa3psIHUK), oOecleynBalonMii MNpPOXOXKJAeHHEe cBada W  Kabens B
BEPTUKAILHON IIOCKOCTH W HWMEIOMUNA B TOPWU3OHTAIBHOM IUTOCKOCTH OTBOJA IS HW3JIUBa OTOMpaeMOi
KUIKOCTH, TIEPEXOTHYIO aH-Tai0y ("kaTymKky") u mpeBeHTop JTyOpuKaTopa.

13.4.8 TlogrororieHHBI cBa®0 WM MaHOMETP C SKOPEM IOACOCOUHSIIOT K CIICIIHATHLHOMY
OpOHMpOBaHHOMY KaOeJll0 W 3aBOISIT B IPUEMHYIO KaMmepy JyOpHKaropa, IOCiIe 4Yero JIyOpuKaTop
yCTAHAaBIMBAIOT Ha MPEBEHTOp JIyOpHKaTOpa, 3aKpbIBAIOT LEHTPAIbHYIO 3aIBIIKKY, HOACOEIUHSIOT JIMHHIO
OOBSI3KM K TPOMHUKY-TIEPEXOIHUKY, 3aKpBIBAIOT 3aJBIDKKY Ha BBIKHIAEC M HPOBEPSIOT TE€PMETHYHOCTD
JTyOpHUKaTopa, MOBHIILAS IOCTEICHHO AaBJICHNUE KUAKOCTH.

13.4.9 OmyckaroT B CKBa)KHHY U YCTaHABIMBAIOT Ha SIKOPb aBTOHOMHBII MaHOMETP.

13.4.10 Ilpm momcoeanHeHHOM cBabe ycTaHaBIMBAIOT "Hynb" cueTynka riyOuH. Ero ycraHoBky
NPOBEPSIOT Yepe3 KaKAbIE JiBa UK CBAOUPOBaHUS (OIUH LUKI - 5-6 CITyCKO-ITOILEMOB CBabda).

13.4.11 IIpu OTKPBHITHIX LHEHTPATIBLHON 33aIBUKKE U 33ABIKKE TPOWHUKA-TIEPEXOHNKA OYCKaloT CBab B
CKBaXXHHY 0e3 nepenyckoB kabens. CKOpocThb citycka He JoibkHa npeBbimath 3000 M/4 B Bozayxe u 500 m/4 B
KUJIKOCTH.

I'myO6uHa morpyskeHusi cBaba B )KHAKOCTh HE JOJDKHA TpeBbimaTs 600 M mmpu paboTe ¢ MamKeTaMH Ha
1eJbHOMeTaJInueckoi onpaBke U 300 M, eclTi MaH>KeThl BBITIOJTHEHBI Ha IIPOBOJIOYHOM KapKace.

13.4.12 Ilogpem cBaba BHITIONHSIOT 06€3 OCTAHOBOK Ha MaKCHMAaJbHO BO3MOXHOW CKOPOCTH, KOTOPYIO
obecrnieunBaeT JBUTATENh NObeMHNKA. PexoMeHyeMast ckopocTh - He Meree 3500 m/4. C rayounst 100 M 10
YCThSl CKBKUHBI CKOPOCTh OrpaHU4IHUBatoT 10 500 M/4.

13.4.13 [dns mpenynpeskAcHUs] aBapUHHON CHTYallMH, CBSI3aHHOM C BO3MOXXHBIM BBIOpOCOM cBaba B
HaYalbHBIK MOMEHT Pa0OTBl BBICOKOIPOAYKTHBHOIO IUIACTAa WIHM IUIACTa, COAEpamero HedTh C BBICOKHM
3Ha4eHUEM ra30Boro (pakropa, mpouecc ABMKEHHUS cBada 1Mo CTBOY CKBaXMHBI KOHTPOJIHUPYIOT 10 TOKa3aHMUSIM
MaHOMETpa, NaTUYNKy HATSHKEHUS M POBUCAHUIO Kabes.

13.4.14 CpabupoBaHue 3aKaHUYMBAIOT IMOCJE MOIYUYCHHS YCTOHYMBOTrO ()OHTAHHOTO MPHUTOKA (hIFOUAA,
CHIDKCHUST YPOBHS JKHJIKOCTH B CKBaYKHHE JIO 33JJAHHOTO WJIM OTOOpA 3aIJIaHuPOBaHHOTO 00beMa QIrounsa.

13.4.15 CpabupoBaHue MPEeKpaIiaroT MPH BOSHUKHOBEHNH aBAPUITHBIX CUTYAIHil:

- HHTEHCUBHOTI'O IPUTOKA Pa3ra3upOBaHHON XKUIKOCTH;

- IpUXBaTa ¥ 0OpHIBa cBaba MM CIIEHATLHOTO Ka0es;

- HEHCIIPaBHOCTH MOJABEMHHUKA WIIH JTyOpHKaTOpa;

- IIpY 3ara30BaHHOCTH paboueil MIOIAAKH.

13.4.16 Ilo oxoHyaHHU pabOT OTHENIBHBIM CITyCKOM KaOeisl M3BJCKAIOT U3 CKBAXXMHBI aBTOHOMHBIN
MaHOMETD.

13.4.17 Conepxanne u OOBEMBI BBIIIOJHEHHBIX PabOT YKa3bIBalOT B aKTe, KOTOPHIA MOIMHCHIBAIOT
MPeCTaBUTEH HEIPOIOIb30BaTeNs H IPOU3BOAMUTEIS paOOT.
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13.5 UnTencupukanms NPUTOKOB [0 METOJAMKE AKYCTHYECKOr0 BO31eiiCTBUS

13.5.1 Meroa aKyCTHYECKOTO BO3JECHCTBHsI OCHOBAaH Ha BO3OYXKICHHH B HWHTEpBaje Iephopannn
AKyCTHYECKOTO ITOJIS.

[Ipumensercss s yBeNWYeHHs] MPOHUIAEMOCTH MPHCKBRKWHHOW 30HBI IUIACTA 33 CYET OYHCTKH
nepQOopalMoOHHBIX OTBEPCTUH W TOpP KOJUIEKTOpPa OT MEXaHWYEeCKHX TMpUMeced, Ta30THAPATHBIX H
acabTEHOBO-CMOJIMCTHIX OTJIOKEHUH H YCWJICHUS psina (PU3MUYECKUX TIPOLECCOB - YMEHBIICHUS CHII
MTOBEPXHOCTHOTO HATSHKCHUS B KalMWILIAPax, YCTPaHESHUS TypOYJIM3alliy U MTOBBIIICHHUS CKOPOCTH (DMIIBTPAIIVIH,
YMCHBILICHUS BI3KOCTH U3BJIeKaeMoro (ironaa u ap.

13.5.2 OCHOBHBIMHU XapaKTEPUCTHUKAMK METOJI1a ABJSIOTCS: YaCcTOTa (CIIEKTP YaCTOT) BO3ACHCTBYIOIIETO
AKyCTHYECKOTO TIOJIS; MHTCHCHBHOCTH TOJIS; MEXaHW3M BO30YXKIACHUS (MMITYJbCHBIA WM HENPEPHIBHBIN);
BpeMsl BO3ACHUCTBUS Ha IiacT. M3-3a MHOrooOpas3us (pM3NYeCKUX MPOIIECCOB, JISKANUX B OCHOBE METO/a, U MX
HEJIOCTATOYHON M3yUYCHHOCTH, 3TH HapaMeTPhI TIOJOMPAIOTCS OMBITHRIM ITyTEM IPUMEHHUTEIHFHO K KOHKPETHBIM
00BEKTaM MHTEHCU(PHUKAIIHH.

13.5.3 B ammapatype mjisi aKyCTHYECKOTO BO3ACHCTBHUS YACTOTAa aKyCTHYECKOTO TOJIST M3MEHSETCS OT
noineit I'n 1o necatkos Kl

Hus Bo30yxmenus mons co crmekrpoM dactoT 0,1 I'm-1 k[’ MCONB3yroT 3MEeKTPOTHIpaBINIECKIE
M3IydaTeld, OOECIeUUBAIONINe JIEKTPUYECKHd MPOOOH B IKUAKOCTH, HWHHIWUPOBAHHBIA COKHTaHHEM
KaJTMOPOBAHHO MPOBOJIOYKH, U TIO3BOJISIONINE CO3/1aTh JaBlieHHe yIpyroro Bo3neictus no 10 Mlla.

Jus  Bo3OyXaeHHWsT TOJAS C 4YacTOTaMH OT EAMHHUI[ JO JIECATKOB KHJIOTEepI[ IMPUMEHSIOT
MarHMUTOCTPUKIIMOHHBIC MU MhE303JCKTPUUYCCKUE TTpeo0pa3oBaTenn, 00eCeunBaONMe UHTCHCUBHOCTD TOJIS

Ha OCH CKBa)XUHLI 10 10 kB1/M>.

13.5.4 Meroauka WUCCIEAOBaHUI ONpeAenseTcs MPOU3BOMUTENIEM paboOT B COOTBETCTBUH C
TEXHUYCCKUMH TIapaMeTpaMH amnmnapaTypbl, XapaKTepUCTUKaMU OOBEKTa WHTEHCU(UKAIMU W HMEIONIETOCS
OmbITa (TEXHOJIOTHH) PaboT.

Jlomyckaetcs npoBe/ieHHe aKyCTHYEeCKOrO BO3JIEMCTBHA Kak B OCTAHOBJIEHHBIX, TaK U B paOOTaroOIIUX
CKBOKMHaX. lMmynbcHOe BO3AeicTBHE TO pe3yjbTaTaM MPEANOYTUTENbHEE HENPEPhIBHOIO 3a CHET
(dhopMupoBaHus 0oJiee MIUPOKOTO CIEKTPa 4acTOT. IIpoJaoIKUTEILHOCTS BO3JACHCTBUS U3MEHSICTCS OT JoJIeH
yaca JI0 HECKOJIBKHX 9acoB Ha 1 M mepoprupoBaHHOTO HHTEpPBaIa.

13.5.5 PexomenayeTcss KOMIUIEKCHPOBAHNE METOAAa aKyCTHIECKOTO BO3NIEHCTBUS C APYTHMH METOIaMH
nHTeHCH(pUKanuu A00brvH. /IS TOBBIMICHWS HW3BIEKAEMOCTH BSI3KMX He(Tel aKyCTHYeCKOe BO3JEHCTBHE
JIOJDKHO ~ COTIPOBOXAThCS paboTaMyu 1O WHTEHCH(HMKAIMW, HAMpaBIeHHBIMH Ha CHW)KCHHE BSI3KOCTH
(Tepmudeckoe BO3IEHCTBHE U JIP.).

B crioxHBIX ciydasx peKOMEHIyeTcsi BO30YXIEeHHE KoJeOaHWid B MaKCUMAIBHO IIMPOKOM CIIEKTpPE
4acTOT, B YaCTHOCTH, KOMOWHUPOBAaHHOE BO3JICHCTBHE HA IUIACT, OOECICUHMBAIOIICE KaK TUIPOYJIapHBIC
3¢(deKThl, TaKk W JEKOJbBMATAIMI0 TMPUCTBOJIBHOH 30HBI YJIBTPA3BYKOBBIMHU BOJHAMH, MpPH YCIOBHH
MHOTOKPATHOTO ITUKJINYECKOTO BO3ACHCTBHUS HA ILIACT.

[Ipy 3HaYUTENHHOW KOJbMATAlMK TNPU3A0OHHONW 30HBI aKyCTHUECKOMY BO3JICHCTBHUIO JIOJDKHA
NpeAIIeCcTBOBATh KUCIOTHAsE 00paboTKa.

13.5.6 B pmokymMeHTanuu BBHINOJTHEHHS pabOT M0 aKyCTHYECKOMY BO3JEHCTBHIO 0053aTeIbHO
OTpaXkaroTCs Mokazarenu mo n. 13.5.2.

13.5.7 Kpurepuem 3 PeKTHBHOCTH aKyCTHIECKOTO BO3IEHCTBUS SIBISICTCS] M3MEHEHHE TeOnTa 00heKTa
MHTEHCH(PHUKAIIMA OTHOCHTEIHHO TIEPBOHAYAIBHOTO M YBEIIMYCHHE TIEpH0/Ia BPEMEHH MEXKIy 00pabOTKaMH.

13.5.8 Meron Hambosnee 3¢¢EeKTHBEH B TEPPUTCHHBIX KOJUJIEKTOpax ¢ mopucrocteio 12-30% wu
npoHunaeMocteio Oonee 20 M. D¢ (heKTHBHOCTE CHIKAETCS C YXYIIIEHHEM KOJUIEKTOPCKUX CBOWCTB H
YBEJIIMYCHHEM BS3KOCTH HEPTH.

13.6 Pa6oThI B CKBaKMHAX ¢ MEUYEHBIMH KHAKOCTIMH

13.6.1 B 0cHOBY TEXHOJOTHH MOJOKEH CIIOCO0 KOHTPOIUPYEMOT'O THIPOAUNHAMHYECCKOTO BO3/ICHCTBUS
Ha CKBXWHY U MPUCKBAXHHHOE MPOCTPAHCTBO MOCPEICTBOM ITUKIMYSCKUX 3aKaYeK PACTBOPOB PajlOHA WIIK
KOPOTKOXHMBYIIIHUX HN30TOIIOB HAaTpus, o6na;[afoumx MMOBBIIIIEHHOM raMMa-akKTUBHOCTBIO, KOTOpas 6BICTp0
(ecsITKM 4acoB) CHIDKAETCSl BO BPEMEHH BCIIE/ICTBHE KOPOTKHX TIEPHOIOB TOIypaciaga 000MX U30TOIOB, 100
conerr Oapus ("Oypsl"), 0OJamArONIMX AHOMAJIBHO BBICOKMMH HEHTPOHHBIMH XapakTepucTHKamMu. KoHTpoIb
MIPOIIECCOB M MHAWKAIWIO WHTEPBAJIOB MOTJIOMICHUS MEUYEHON XUAKOCTH BEAYyT B TEPBBIX IBYX CIydasx C
nomotpto 'K, B mocnennem ciyyae - ¢ nomousro HK.

PaGoThl BRIOTHSIOT B HEOOCAKEHHBIX CKBAXXMHAX C IEJBbIO BBIJEIEHUS KOJUIEKTOPOB, B TOM YHCIIE
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TPCIIUHHBIX, IIPU HCCICAOBAHUAX CJIIOKHBIX pPa3spe3oB; B 00Ca)KEHHBIX CKBa)KMHAX - IJI1 OpCACIICHUA
HEIrCpMETUYHBIX UHTCPBAJIOB 06C21)1HBIX KOJIOHH U BBISABJICHUSA 3aKOJIOHHBIX IIEPETOKOB.

BJ'IaFOHpI/IHTHBIC YCJIOBUA TIPUMCHCHUSA CO6J'IIO,I[aIOTC$[ B BCPTUKAJIBHBIX U CcI1a00HAKIIOHHBIX
Hepa6OTaIOH_II/IX CKBa’XUHax. HpI/IMeHCHI/IC TEXHOJIOTMH OTPAaHHUYCHO B CKBAXXHMHAX: T'OPHU30OHTAJIBHBIX U CHJIBHO

HAKJIOHHBIX; 060pynoBaHHEX HKT 1 06/1aaromux npueMucTocThio Hike 1,0 M°/cyT; riy6uHoit cebime 1000

M, He umeromux HKT, npueMucTocTh KOTOpBIX MeHbe 20,0 M°/CyT.

13.6.2 PaboThI ¢ MEUEHBIMH PACTBOPAMHU SBIISIOTCS PAAHAIIMOHHO OTACHBIMHU, TaK KaK PaJHOaKTHBHBIC
BEIIECTBA NPHUMEHSIOTCS B JKHIKOM WM Ta3000pa3HOM COCTOSHHUSX, CO3JAIONINX TPH HMX yTEUKe
[OTEHIIMANBHYI0 OINACHOCTh PAJAMOAKTUBHOIO 3arpsi3HEHUS JIIOJEH, IPOMBICIOBOTO OO0OpYIOBaHUS H
OKpy>Karomeil cpenpl. X BBINOMHAIOT, PYKOBOACTBYSACH CIELUAIBHO pPa3pabOTaHHBIMM HHCTPYKLUSAMH,
perIaMeHTHPYIOIIUMHE  O0OCCIIeYeHHEe pPaJUalMOHHON Oe30MacHOCTH, MNPEAOTBpPAIICHHE M JIOKAIN3ALHIO
BO3MOXXHBIX PaJHOAKTHBHBIX 3arpsi3HEHUH, paAMalOHHBI KOHTPOJb YPOBHEH 3arpsi3HEHHH U yd4er
WHAWBUAYAIBHBIX 103 OOJIyuYeHHsS NEepCOHalla, CAaHUTAPHYIO 0OpalbOTKy JIoAeH, MMEIOIIMX PaJHOaKTHBHOE
3arpsi3HEHHE KOKHBIX TOKPOBOB, U J1€3aKTHUBALIUIO 000PYI0BaHUSI.

13.6.3 [IpuroroBieHrne MeUEHBIX PaCTBOPOB MPOU3BOAAT HEMOCPEACTBEHHO HAa CKBAaXXMHE C MOMOIIBIO
HacocHOro arperata. [IpenBapUTENbHO MOATOTABIMBAIOT BEIECTBA C IOBBIMIEHHOW TIaMMa-aKTUBHOCTBIO:
pamoH - B MEIWIMHCKOM OapOypaTope, M30TON HATpUsSl - B TPAHCIOPTHPYEMOH aKTUBAIIMOHHOW yCTaHOBKE,
o0iydasi IBYYTJICKHCIIBIA HATpHd (Na2C03) KapOTaXKHBIMU aMIyJbHBIMH HEUTPOHHBIMH HCTOYHHUKAMH

CYMMapHOii aKTHBHOCTBIO (2-5)- 10" HEHTPOHOB B CeKyH/Iy B TeueHHeE 45 u.

13.6.4 ]Ina BeIgeneHHs HHTEPBATOB MOIVIOMIEHUS MEUYCHBIX >KUAKOCTEH HEOOXOAWMO BBIMOJIHHUTH
mmepennst ['K unu HK, mo kpaitHeit Mepe, TprkIbl: 10 Hayala BO3ACHCTBUS; MOCE MONAAaHUs KUIKOCTEH B
MOPOJIbl HIIH B 3aTpyOHOE MPOCTPAHCTBO; MOCTIE MPOMBIBKM CKBa>KHHBI OT CJIEJIOB MEYEHOTO BEIIECTBA.

PeanbHo BRIMONHSIOT 3-7 3amucei, MPOCIEKUBAsI IPOJIBUKECHUE MEUCHBIX KHUIKOCTEH B UCCICTYEMOM
WHTEpBaJe.

13.6.5 B HeoOcakeHHBIX CKBOKMHAX TOMCK IPOHHUIAEMBIX IOPOJA BEAyT B Npu3aboOifHON wYacTtw,
KOTOpasi HaXOAUTCS HWXKe Hu3a OypmiabHBIX TpyO Ha 40-50 M. IlpomaBnmBanme Me4YeHOW >KHIKOCTH, OOBEM

KOTOpOil cocTaBiseT 2-2,5 M’, OCYIIECTBISIOT OypPOBEIMM HAcOCAMH uepe3 OypuibHble TpyObl. Ilpu
JOCTUXKCHHUN MeUYeHOMn KUJAKOCTBIO HCCICAYEMOIO HHTCpPBajla IMNPOU3BOAAT AKTHBALUIO IIPOJABJIMBAHUA
ITOCPEACTBOM MHOTOKPATHBIX TIOJHEMOB H CITyCKOB OypHIIBHBIX TPYO B TIpejiesiaX OJHOM CBEYH.

13.6.6 B 00Ca)keHHBIX CKBaXMHAX MEUEHYIO KHIKOCTH IMPOJIABINBAIOT B HCCICTyEMBIH WHTEPBAT C
ITIOMOIIBI0 HACOCHOTO arperara, KoHTpoimpys ee mnepememenue mpubopom 'K wmm HK, omymienHbM B
CKBXUHY Yepe3 JIyOpuKaTop.

13.6.7 BwigeneHue MOTIOMAIOIIMX TUIACTOB (KOJUIEKTOPOB B OTKPBITOM CTBOJIC, MECT ITOBPEXKICHUS
0o0caZHON KOJIOHHBI B OOCRXEHHOW CKBA)XXMHE) BEIyT 10 IMOJIOKEHUI0 aHOMAaJHWil eCTeCTBEHHOU
raMMa-akTUBHOCTA WJIM HEHTPOHHBIX XapaKTCPUCTUK, BBIABICHHBIX B pPE3yJbTare KOHTPOIUPYEMOIO
BO3IECHCTBHUS.

Mecto mMOBpeXIEHUS KOJOHHBI OTMeuaeTcs pe3kuM u3MeHeHueM mnokazanuit 'K wmm HK u ero
CTa6I/IJ]I)HI)IM IMMOJIOKCHUEM BO BPECMCHU.

WHTepBan 3aK0JIOHHOTO TEPETOKa OMPEACIAeTCS KaK MHTEPBAI MEXKIY MECTOM HErepMETHUYHOCTH W
MTOTJIONIAFOIIKM IUTACTOM. Ero BBIJCIAIOT IO MOSIBJIICHHUIO €I1I¢ OJHOM aHOMAJIMU M MOCTEIICHHOMY CHIDKCHHIO €€
AMIIIUTY bl BO BPpEMCHU B I'paHUILIaX MOTJIOMIAOUICTO IJ1acTa.

13.6.8 IloarotoBKky u mpoBemeHHE paboT, 00paboTKy W oQopMICHHE pe3yJIbTaTOB BEAYT C
cobroeHrueM TpeboBaHuit pasgena 6.

13.7 JluxBuaauus acaabTeHOBBIX, THAPATHBIX H Napa(uHOBBIX 00pa30BaHuii

13.7.1 JlukBupgauuio  acaJbTCHOBBIX, THAPATHBIX W  NapapUHOBBIX  OCIOKHEHUH B
HAaCOCHO-KOMIIPECCOPHBIX ~ TpyOax (0caoK Ha CTEHKaX, TMPOOKH) OCYIIECTBISIOT C  IOMOLIBIO
3JIeKTpoHarpeBarenei npsMoro aercTBus - TOHOB, 3MEKTPOXMMHUYECKHX M MHIYKIMOHHBIX, OMYCKAEMbIX B
CKBa)XXHMHY Ha reo(pr3nuecKoM Kabere.

13.7.2 Komrutekt 0o0OpyAOBaHMs JJsl TMPOBEACHUS pabOT COAEPKUT: KAPOTAXKHBIA IOJXBEMHUK;
reo(pU3NUECKU WK CIIeNUANBHBIN Ka0ellb, 00eCIIeUNBAIONINI M0/Jady K HarpeBaTeNto TpeOyeMoi MOIIHOCTH
JNEKTPUYECKOTO  TOKa;  JyOpukarop ¢  OOKOBBIM  BEHTHJIEM  UISI  CTPAaBIMBAaHUS  KUIKOCTH;
pa3ienuTenbHO-OBBIAINIMNA TpaHc(HOpMaTOp, PasAeIAOUMi HarpeBaTelb U OOLIYI0 AJIEKTPUYECKYIO CETh
MIPOMBICIIA; HATPEBATENb.

[onxmrouenne TpaHchopmaropa K CETH BBIIOIHAIOT 10 CTAaHAAPTHOW CXEME - YETHIPEXIPOBOAHOM
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JIMHUEH C INIyX03a3€MJICHHON HEUTpaNbIO WIHM TPEXIIPOBOIHOM JIMHUEH C 3a36MIICHUEM HA KOHTYP.
3azemiieHue TpaHcGopMaTopa W MOABEMHHKA BBHIOJHAIOT MEJHBIMU IIPOBOJAMHU CEUYEHHEM HE MEHee

16 mm’. CymMMapHas BEIMYMHA CONPOTHBICHHS 3a3eMIISIONIErO NPOBOAA M KOHTYpa 3a3eMieHHsS (yCThbs
CKB2)KMHBI) HE JOJDKHA IpeBhImaTh 4 OM.

13.7.3 PaboTHI BBHIOIHAIOT TIO TUIAaHAM, KOTOPBIE COCTABISAIOT HAa KXY CKBOKWHY M YTBEPXKAAIOT Y
[JIABHOTO MHXXEHEpa He(PTenpOMBICTIOBOrO MPEANPHUATHSI.

13.7.4 TOTOBHOCTh CKBaXWHBI K IPOBEICHUIO pPAaOOT IO JHMKBHIAIIMH OCIOXKHEHUH odopmirssercs
OBYCTODOHHMM aKTOM, KOTOPBI MONMCHIBAIOT TPEACTaBUTENb HEAPOIOJIb30BaTEeNsl U  HAYaJIbHUK
reodusnueckoit maptum (orpsiga). IloAroToBKa JOKHA COOTBETCTBOBATH TpeOOBaHHAM MPUITOXKEHUS bB.
Kpowme Toro:

- He Jajee, 4eM B 5 M OT YyCTbs, JOJDKHAa OBITH YCTaHOBJIEHA €MKOCTh Al cOOpa >KUAKOCTH,
CTpaBJIMBaeMoiil yepe3 OOKOBOM BEHTHIIb TyOpHKaTOpa;

- ckBakrHa (HKT) momkHa ObITH 3aI10JIHEHA KUAKOCTBIO JI0 YCThS;

- B CKBKHUHAX, TOe oxunaercs Oydepnoe nanenue 6omnee 3 Mlla, comepkamux HeTSHBIE TUIACTHI C

ra3osiM (axTopoM Gonee 100 M*/M’ M BO BCeX Ta3oBBIX CKBAXKMHAX, B KOTOPHIX OTCYTCTBYET CBOOOHBIIA
BBIXOJ] Ta3a, JUKBUAALUIO OCJIOXHEHUH MPOM3BOAAT C HMCIIOJIB30BAaHHEM LIEMEHTHPOBOYHOTO arperara Hid
Jpyroro Hacoca, OACOSTUHEHHOTO K BBIKUAHOM TMHUU (JOHTAHHON apMaTyphl U IIpeIHa3HAuYCHHOTO CO3/1aBaTh
npotuBoanienrue B HKT ¢ 1enbio HCKITIOYEHHS CaMOIIPOU3BOJIBHOTO BRIOPOCaA 3JICKTPOHATrPEeBaTEIIS.

13.7.5 Cnyck HarpeBaTensl B CKBaXHHY MPOHM3BOJIAT Yepe3 JyOpUKATOp MPHU 3aKPBITHIX 3a/IBUKKAaX Ha
BBIKM/IHBIX JIMHUSX M OTKPBITBHIX TPyOHOH M 3aTpyOHON 3aABMKKax co ckopocThio He Oomee 5000 m/u. Ilpm
MTOAXO0/E M B IPEITOJIaracMOM HHTEPBAJIC OCIOKHEHUS CKOPOCTh CITycka yMeHbmaroT 1o 1000 M/9 u manee o
100 m/4.

Kontponp 3a rimyOuHOH cIilycka BeAyT C IIOMOIIBI0 MEXaHHYECKOTO CUETYMKA W JaT4uKa TIyOuH,
YCTAHOBJIEHHOTI'O HA MEPHOM POJIHKE.

13.7.6 llomauy HampspKeHUsI MUTaHUS Ha 3JIEKTPOHATPEBATEIb MIPOU3BOIAT TOJIBKO IOCIIE €ro CIycKa B
HMHTEpBan ocnoxHeHus. [lyckoBoii Tok coctasnsieT 20-40 A, HomuHanbHBIN - 20-30 A.

B nponecce nmpoBeaeHust paboT OCYLIECTBIAIOT PETrUCTPALMIO TOKA MTUTaHUsI HarpeBaTelis, TITyOuHBI ero
CITyCKa U XpPOHOMETPaxK padoT.

13.7.7 Mocne npoxoxneHus 3iekTpoHarpeBatenemM 10-15 M B MHTepBane OCIOKHEHHUS, HO He Ooiee
4eM dYepe3 OAMH 4Yac ero padoThl, MPOW3BOIAT MOJBEM HArpeBaTelis J0 YCThS CKBaXKHHBI C ITOCIIEAYIOIIUM
CITYCKOM JIO MECTa TIOCJICJHETO MPOTrpeBa.

13.7.8 Ilocne paspylieHHs OCIOXXKHEHHS MO BCEMY WHTEpPBaly OJJIEKTPOHATpPEeBAaTENb BBIKIIOYAIOT U
[IOJHUMAIOT Ha IIOBEPXHOCTb.

3a 50 M 10 yCThsl CKBayKMHBI IIPEKPAILAIOT [10IbEM HarpeBaTesis 1eOeAKOH U BPYUHYIO BTATMBAIOT €T0 B
JTyOpuKaTop. 3aKkpbhIBalOT LEHTPAJbHYIO 3aIBMKKY (OHTAaHHON apmMaTypbl, cOpachlBalOT [JaBJICHHE B
JTyOpHKaToOpe U U3BJICKAIOT HArpeBaTeb.

13.7.9 PaGoTel mpekpamaioT IOCPOYHO, €CIM MpU MOBTOPHBIX CIYCKO-IIOJbEMax HarpeBaTels U
MpOTpeBax B TeUCHUE 1-2 4 OH OCTaHABIMBACTCS Ha OAHOM IIyOMHE, YTO CBHICTENHCTBYET O HAXOXKACHUH B
HKT nocropoHHNX npenmMeToB (MeTajia, MPOBOJIOKHU H T.IL.).

13.7.10 Ilpu npuxpare TeO(pU3NUECKOrO KaOeis, BBI3BAHHOTO 3aCThIBAHMEM ac(albTCHOBBIX HIIN
napaHOBBIX OTJIOKEHUH BBILIE HArpeBaTelisi, HEOOXOAMMO €ro Pa3orperh Mmojadeii co BTOPUYHON OOMOTKH
TpaHcopMaTopa Yepe3 KOJJIEKTOp KapoTaxHOH nebenku Tpex(hazHoro HarpsoKeHHS.

YacTtb BTOpasi. Buabl 1 MeToAbI reo(pu3nyecKux uccjaeq0BaHuil u pador
14 DnexTpuyecKkHii M 31eKTPOMATHUTHBINA KapoOTakK

14.1 OcHOBHBIE MOJIOKEHHUA

14.1.1 DnexTpUyecKuil M JIEKTPOMarHUTHBIA KapoTaXX - HCCIEJOBAHMS CKBaXXMH, OCHOBAHHBIE Ha
H3YyYEHHH DIIEKTPUUECKUX U ANEKTPOMAarHUTHBIX CBOWCTB FOPHBIX HOPOJ U HACBHIIAIOMINX UX (DIFOHIOB.

14.1.2 Dnexrpuueckuii kapotax (OK) - mccienoBanus rOpHBIX NOPOA, OCHOBAHHBIE HAa PErUCTpalvd
napaMeTpoB €CTECTBEHHOT'O WIIM UCKYCCTBEHHOTO MTOCTOSTHHOTO (KBA3UITOCTOSTHHOTO) 3JEKTPUYECKHUX MOJeH.

14.1.2.1 DnexTpuyeckuii KapoTaX, OCHOBAaHHBI Ha pEruCTpalMd TapaMeTPOB ECTECTBEHHOIO
3IEKTPUYECKOTO TIOJIS, TPEACTaBIsAET cO00i KapoTax MOTEHLUMANOB caMmomnpoun3BosbHOi nomspusamuu (I11C).
N3mepsiemol BETMUMHON SBIISIETCS IOTEHINAN AyeKTpuaeckoro nois 11C (UHc ) WK pa3HOCTh MMOTEHIINANOB (
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A UHC). Ennanna usmepenus - MUIUBoIbsT (MB).

14.1.2.2 DnexTpuyeckuil KapoTa)X, OCHOBAaHHBIH Ha pPETUCTPAllMM MapaMeTpOB MOCTOSHHOIO

(KBa3UIIOCTOSIHHOIO0) MCKYCCTBEHHOI'O 3JIEKTPUUYECKOrO IOJI, BKJIIOYAET CIeAyIoIUe BUIbl: OOKOBOE

kapotaxHoe 3ouaupoBanne (bK3), 6okoBoit (bK), 6okoBoii mukpo-(BMK) n muxpoxapotaxxk (MK), kapoTtax

BbI3BaHHBIX moTeHnuanoB (BII), TokxoByto pesuctuBumerpuio (Pe3.). OHm oOBemuHSAIOTCA TOJ OOIKM
CAl)

HazBanueM "kapoTtax compotuBieHuit" (KC). M3mepsemoll BEIMYIMHON SBISCTCS KaxyIleecs YIeabHOe
3JICKTPUYECKOE COTIPOTHUBIICHHE (PK) cpenbl. Enuannia uamMepenus - oMm-metp (OM-M).

14.1.2.3 CraHmapTHBIH KapoTax - HCCICAOBAHMS, BKIIOUAIONINE perucTpainuio noreHnuanoB IIC u
KQXYIIUXCA CONPOTHBICHUHA OJHUM WM JBYMs He (OKyCHPOBAaHHBIMHM (IOTEHLHMAN- M TPaAUEHT-30HN)
30H/1aMH, AJIMHbBI KOTOPBIX BBIOPaHbI TOCTOSIHHBIMY VI JAHHOTO paiioHa padorT.

14.1.2.4 DnexTpUUecKUil KapOTa)XK HE BBINONHIIOT B CKBAXKMHAX C IMPOMBIBOYHOM >KUIKOCTBIO Ha
HEIMPOBOJAIIEHN OCHOBE.

14.1.3 DOmnexrpomarautHbeli KapoTtax (OMK) - wucciemoBaHusi TOPHBIX MOPOJ, OCHOBAHHBIC Ha
HM3MEpPEHNH MTapaMeTPOB UCKYCCTBEHHOIO MEPEMEHHOTO AIEKTPOMArHUTHOTO MOJIS.

14.1.3.1 DneKTpOMarHuTHBIA KapoTax B 00NAaCTH HHM3KMX 4acTOT (ZECATKH M HepBble coTHU K1), B
KOTOPO# €1ab0 MPOSBISIOTCS BOJHOBBIE CBOWCTBa ((pa3oBble CIBUTH, 3aTyXaHHE) PETHCTPUPYEMOTo IO,
HOCHUT Ha3BaHHe MHAYKIMOHHOTO Kapotaxa (MK), a B Bapuante 30HAMPOBaHUS - MHAYKIIMOHHOTO KapOTa)KHOTO
3ouaupoBanus (MK3). M3Mmepsiemoii BemMuuHOMN ABIsETCA KaXKyIascs yJIeNbHas JIeKTprHIecKas MpoBOAUMOCTb
(6, y,)- EqnANIA H3MEPCHNS - MHJUTHCHMEHC Ha METP (MCm/m).

14.1.3.2 DneKTpOMarHuTHHIN KapoTaxK B 00JACTH YaCTOT OT HECKOJIBbKUX coTeH KI 11 10 mecsatkoB MI g -
3TO BBICOKOYACTOTHBIM MHIYKIMOHHBINA KapoTax (BUK) n mmanextpuueckuii kapotax (IK). M3mepsempiMu
BEJIMYMHAMH  SBISIIOTCS ~ XapakKTCPUCTUKU  DIICKTPOMArHUTHOTO Toyisi  (pa3oBble M OTHOCUTEIBHBIE,
aMIUTUTYTHBIE ), KOTOPBIE OMPEACTISIOTCS MPEUMYIIIECTBEHHO YISTBHOM IeKTprIecKor mpoBoauMocThio (BHK)
WU TURJIEKTpUUIecKoi mponnmaeMoctsio nopon (/1K). Pacuernoit Benmwmumboit mist BUK cioyxut yaenbHas
DJIEKTPHYCCKAst MPOBOAUMOCTE HOPOX (g, y), Awt JAK - OTHOCHTENbHAsS IUIICKTPUYECKas IPOHUIAEMOCTH
opon (¢). Ennanma n3mMepeHus ¢ - OTHOCHTENbHAS SAMHHAIIA.

14.1.3.3 Opun w3 BapuantoB peanuzauguu BUK - 30H#HpoBaHHME C  HUCHOJIB30BaHHUEM
M30MapaMeTPUUECKUX 30HA0B, TOCTOSSHHON BETMYMHOW KOTOPBIX SIBISICTCS NPOU3BENCHUE YaCTOThl U3TyUEHUS
Ha KBaJApaT IJMHBI HM3MEPHUTENbHOTO 30HIA, a HW3MEpPSEMOH BEIMYMHOW - pasHOCTh (a3 CUTHAIOB
(HanpsHYKEHHOCTH MAarHUTHOTO TOJIs) B COJMYKEHHBIX H3MEPUTENBHBIX KaTymkax - BUKU3.

Bapuant BUWK, ocHOBaHHBIf Ha UW3MEpPEHHMU 3aTyXaHHUs  D3JEKTPOMAarHUTHOIO  MOJA, -
3JIEKTPOMArHUTHBIN KapoTax 1o 3aTyxanuo (OMK3).

14.1.4 JIns u3ydeHus U3MEHEHHUS JIEKTPUUYECKUX MapaMeTpoB MOPOJ B paJualbHOM HAlpaBI€HUU OT
CKB)XMHBI K HEM3MECHEHHOH YacTH TUIACTA PUMEHSIOT KOMILIEKCHPOBAHKE Pa3HOTTYOUHHBIX H3MEPHUTEIHLHBIX
3oHA0B omHoro Buaa - bK3, MK3, BUKM3 - nmubo pasnuyHBIX BHIOB, PEaNnU3yIONIMX 30HIBI C pa3HOU
paauabHOM TITyOMHHOCTRIO UccienoBannii, Hanpumep, - MK, BMK, BK, UK.

14.1.4.1 JInsa obecrieueHnsT TOCTOBEPHON KOMIUICKCHOM 0OpabOTKM MaHHBIX m3MepeHms 30HAaMu DK,
OMK HeoO0X0oAuMO MPOBOAWUTH TPH IMOCTOSHHBIX MapaMeTpax MPOMBIBOYHON XUAKOCTH W paHbIIE IPYTHX
meronoB [MIC nmnst ymenpmieHus BiusHUS 3((EKTOB, CBs3aHHBIX ¢ (QOpPMHpPOBaHHEM TIyOOKHX 30H
NPOHUKHOBEHUS. HenomyCcTUMBl MPOMEKYTOUHBIE NMPOMBIBKU CKBAKUHBI MEXIY perucTpauueid naHHbeix OK,
OMK.

14.1.4.2 Tlposenenue DK, OMK nononHA0T U3MEpEHUSIMH JUaMETpa CKBaXKUHBI, pE3UCTUBUMETPUEN U
TEPMOMETpPHUEH U U3MEPEHHEM YAEIHHOTO JJIEKTPUUYECKOTO COMPOTUBIICHHUS MPOO MPOMBIBOYHOM KUAKOCTH Ha
JIHEBHOH MOBEPXHOCTH.

14.1.5 Ous Bcex metonos DK, DMK, 3a uckmrouerrnem [1C, BEIMOTHSAIOT IEpPBUYHBIC, IEPUOAUIECKUE U
I10JIeBbIe KaJTMOPOBKH CKBAKMHHBIX MPHOOPOB. Bujpl, ouepenHOCT M CPOKH KaTHMOPOBOK THITUYHBIE IS BCEX
CKB)XWHHBIX IPHOOPOB (cM. pasaen 6).

14.1.5.1 B mpormecce TEpBUYHON H TEPUOAMYCCKUX KATHOPOBOK KOHTPOJIHUPYIOT (HaKTHISCKHE
K03 PUITMEHTH 30HI0B, KO3PGOHUITUEHTH MPpeoOpa3oBaHNus KaHAIOB, OCHOBHBIC OTHOCHTCIBHBIC IMOTPEITHOCTH
M3MEPEHH JJIEKTPUYECKOTO COMPOTUBICHUS WM DJIEKTPONPOBOAHOCTH B TpeAenax IJHHAMHYECKOTO
Jara3oHa U3MEPEeHUH KaXkIoTo 30Ha.

14.1.5.2 Ins xanuOposok 30H10B MK, BMK 1 TOKOBOH pe3uCTHBUMETPHH MPUMEHSIOT CTaHAAPTHHIC
00pasLbl COMPOTHUBIICHUH - cTabOMHUHEPANIN30BaHHBIA BOJHBIN PacTBOP, Pa3MELICHHBIN B METAJUINYECKOM OaKe.

14.1.5.3 Tlpubopsl cunTaroTCs HCIPAaBHBIMH, €CIM KOHTPOJIUPYEMbIE HapameTpbl YKIaAbIBAIOTCS B
JIOTTYCKH, YKa3aHHBIE B AKCIUTyaTallMOHHOMN TOKYMEHTAIIH.

14.1.6 TIlpuboper DK u DMK, nomyiieHHBIE K W3MEPEHHSIM, JODKHBI OBITh 00eCIeUeHBI
METOJMYECKUMHU CPEACTBAMH, BKIIOUAIOIIUMHU:

- 3aBHCHMOCTH MEXIy TIOKa3aHUAMU H3MEPUTEIBHOTO 30HAA (KaXyIIHWecs DIEKTPUYECKOoe
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CONPOTHBJICHHE p M SIEKTPOIPOBOIHOCTH GK) M YIEIbHBIM CONPOTHBICHHEM p MOPOJ B IIMPOKHX

AuanasoHax M3MCHCHUA TOJIIWH HUCCICAYCMbBIX IIACTOB, YICJIBHBIX COHpOTI/IBJIeHI/Iﬁ HpOMI)IBO‘-IHOI‘/'I KHUOAKOCTU
( PC) 1 BMELIAIOLIUX ITOPOJ;

- 3aBHCHUMOCTH IOKa3aHUH  OT M3MCHCHMH TEXHOJOTMYECKUX (haKTOpoOB - OHAMETPOB CKBAKWHBI,
K

TOJILLUH TJIMHUCTBIX U IIJIAMOBBIX KOPOK;
- MpOoTrpaMMHbIE WJIM HaJeTOYHBIE CPENCTBA, MO3BOJISIOINE MMPOBECTH MEPBUYHYIO 00pabOTKY JaHHBIX
U OIPEJICIUT p MM G BO BCEM JHMANa30HE H3MEPCHUM.
jus n

14.1.6.1 OcHOBHBIE 3aBUCUMOCTH MEXKIY HM3MEPSIEMBbIMU BEIMYMHAMU U XaPAKTEPUCTUKAMU TOPHBIX
MOpOJ JOJDKHBI 0a3MpOBATHCS Ha pe3ynbTaTax (PU3NYECKOTOo HIM MaTeMaTHYecKoro MojenupoBaHus. OHH
JIOJDKHBI BKJTIOYATh!

- MHTEPIIPETALMOHHbIE MOJIETIN CPEJIbl IS OTpeAeTICHHsI HCKOMBIX ITapaMeTpoB;

- TECTHI JUIsl CUTYaIlUi, OTPa)KatoII1X TUTIOBBIE T€0JIOT0-TEXHOJIOTHIECKUE YCIIOBUS paiioHa padoT;

- IPUMEPHI BOCTIPOM3BEACHNS BCEX ITAOB 00pabOTKH.

dopma TpeCcTaBIeHUS 3aBUCUMOCTeH - rpadudeckas Ha OyMa)kKHOM HOCHTENe WK QaiioBas, ecin
o0ecrniedueHa BO3MOXXHOCTh MX BBIBOJIA HA TI€YaTh.

14.1.6.2 IIporpamMmHBIe (MM ITAJIETOYHEIE) CPEACTBA TOJDKHEI:

- 0a3mpoBaTbCcs Ha WHTEPIPETAMOHHON MOJENH, COOTBETCTBYIOIIEH T'€0JIOr0-TEXHOJIOTHUYECKUM
YCIIOBHSIM 3aJIeTaHUs MOPO/I, a TIPH COBMECTHOM 00paboTKe AaHHBIX pa3HbIX MeTojoB DK, OMK - Ha emuHOMI
MOJIEJIH [T BCEX BHJIOB MCCIIEIOBAHHUIA;

- obecrnieunBaTh 00pabOTKY TaHHBIX BO BCEM AHMANa3zoHe H3MEHEHHUH py G, P, TOMILMH IIaCTOB;

- UMCTb B Ka4YCCTBC BbLIXOJHBIX MapaMCTPOB BCIMYUHBI (p > Py Py’ O ), AJI1 ompeACICHUS
it 31 3 n

KOTOPBIX MPEIHAa3HaYeH BH/] ICCIIETOBAHUH MM COBOKYITHOCTH BUIOB.

14.1.7 PexoMeHyeMblid MOPSAOK MPOBEACHUS MCCIEIOBAHUN OMpPENEseTCS TUIAaMH HCIOJb3YEMBbIX
CKBXUHHBIX TMPHOOPOB W HA3eMHBIX CPEJCTB: SBISIOTCS JIM MPUOOPH HHU(POBHIMU WIIM AHAIOTOBBIMU C
onr(pOBKOI JaHHBIX HA JTHEBHOW MOBEPXHOCTH; UMEIOTCA JIM B MPHOOpaX BCTPOCHHBIE MCTOYHHKH HYIb- U
CTaHJIAPT-CUTHAJIOB; TPEIyCMOTPEHA JIM BO3MOXHOCTh OJHOBPEMEHHOTO W3MEPEHUs Teo(hU3NnIecKOn
BEIMYMHBI M PETUCTpAllMM HyJb- U cTaHAapT-curHainoB. OOmiee TpeOoBaHue - pabouue (ailyibl JTOIKHBI
COJIepKaTh pe3yJIbTaThI:

- TI0JIeBOM KaarOpoBkH (TecTrpoBanus) nmpudopoB IMK B Bo3ayxe u npudopor IK mociie ux cmycka B
CKB)XHMHY U TIOJTHOTO TOTPYKEHUS B IPOMBIBOUHYIO JKUIKOCTD;

- PETUCTpALMU HyJIb- U CTaHAAPT-CUTHAJIOB B HCCJIETyeMOM HHTEpBAJIE 10 Hayalla M3MEPEHUH;

- OCHOBHOTO M3MepeHUs MPH MogbeMe Ipruoopa;

- TIOBTOPHOT'O U3MEPEHUS;

- KOHTPOJIPHOTO U3MEPEHUS B HHTEPBAJIe KaBEPH U MPU BXOZE B 00CaTHYIO KOJOHHY;

- perucTpail Hyllb- U CTaHAAPT-CUTHAJIOB U TECTHPOBAHHUS MPUOOPOB MO OKOHYAHWW OCHOBHOTO U
MTOBTOPHOTO M3MEPEHUH.

14.1.7.1 domyckaetcs McciaeqOBaHUE 3asBJICHHOTO HHTEPBaJla IIyOUH 3a HECKOJBKO onepauuii. B atom
clly4ae 3alucy B OT/CIbHBIX HHTEpBAAX TIIYOWH IMEPEKPHIBAIOT, HAYMHAIOT M 3aKaHYMBAIOT pPErucTpamnuei
HYJIb- i CTAH/IapPT-CUTHAJIOB, TIOJIYYCHHBIC JaHHBIC 3aMCHIBAIOT B OT/ACIbHBIC padoure (haibl.

14.1.7.2 CxopocTh KapoTaxka PEriIaMEHTHPYETCS DKCIUTyaTallMOHHOW JOKYMEHTalUel Ha OTNEIbHBIC
tunel npudopoB. Ona He nomkHa npebimath 2000 /9 mans I1C, BK3, BK, UK, BUKU3 u 1000 m/a - mms
MHUKPOMETO/IOB.

JuckperHocTts peructpanuu mo riyoune - 0,1-0,2 M, 115 mukpomeronos - 0,05-0,1 m.

14.1.8 Kontponpb kadectBa MatepuanoB DK, SMK mpoBoasaT Ha 0CHOBaHMM OOIINX, EAUHBIX JJIST BCEX
metoa0B [ IC kpuTepueB, M 4aCTHBIX KPUTEPHUEB, YCTAHOBIICHHBIX TSI OTACIBHBIX MeTog0B DK 1 OMK.

14.1.8.1 OOmue KpuTepuu TMPeayCMATPUBAIOT KOHTPOJb TIIOJHOTHI BBITIONHEHHUS 3asBICHHOTO
KOMIUIEKCA HCCIIEIOBAaHUNA, COONIONCHUS TEXHOJIOTHU TPOU3BOJACTBA PadOT, COOTBETCTBHS BBITOIHEHHBIX
KaJTMOpOBOK, OCHOBHOTO, TIOBTOPHOTO W KOHTPOJIBHOTO U3MEPEHNH HOPMATUBHEIM TpeOOBaHHUAM (CM. pasfer
6).

14.1.8.2 YacTHble KpUTEpHUH OCHOBAHbI Ha HAJMYMH B HMHTEpBAIEC M3MEPEHHUI OMOPHBIX OOBEKTOB,
00J1aIaI0NIMX alPHOPHO U3BECTHBIMU T'EOAICKTPUICCKUMHU XapaKTePUCTUKAMU, U COTIOCTABIICHUN U3MEPEHHBIX
3HAYCHUI CONPOTHUBIICHUI U IPOBOJUMOCTEH C 3TUMU XapakTepucTukamMu. OCHOBHBIMU OTIOPHBIMU OOBEKTaMHU
s otaenbHbIX BugoB DK u DMK gBisrorcs: Metamummueckas oocamnas koinonsHa - gt MK, BMK, BK3, BK;
riy6okue kaBepHbl - MK, BMK; mumacts! ¢ Beicokum (6osee 100 OM-M) aNeKTpHUeCcKiM corpoTuBienneM - UK,
BUKWM3; mmacTsl OOMIBIION TOMIMHEI - 711 BcexX BUI0B DK 1 DMK,

OnopHBIMH TIIACTaMH OOJBIION TOJIIMHBI CIyXaT: W30TPONHBIE IJIAcThl 0e3 MPOHWUKHOBEHHUS IS
pasnenbHOW WM coBMecTHOH oOpaborkm manubiXx bK3, MK3, BUKU3, a takxke komriekcoB bBK3+bK+UK,
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BK+UK, BMK+bK; ann3otponHsie miaacTel 6€3 MPOHUKHOBEHUS JUISI TEX )K€ KOMILIEKCOB MPH yCIOBHH, YTO B
MHTEPIPETAMOHHON MOJENN YYUTHIBAETCS dJIEKTpUYecKas aHW30TPOMus; macTel ¢ Hermybokum (D/d < 8)
npornkHoBeHUEM 11t BK3, BK3+BK.

14.1.8.3 [lnsg BBISBIEHUS TIOTPEIIHOCTEH W3MEPEHHH HCIIONB3YeTCsl METOIUYecKoe oOecliedeHre
(mporpamMMsl, HaJETKH), YAOBIETBOPSIOLINE COBOKYITHOCTH CIEAYIOIINX yCIOBUIL:

- 00paboTka [HaHHBIX Ppa3IMYHBIX 30HIOB TIPOBOAUTCS COBMECTHO B paMKax €AWHOU
HMHTEPIPETAMOHHON MOJIEIH; HHTEPIIPETALIMOHHASA MOJIENb COOTBETCTBYET OIIOPHOMY IIJIACTY;

- KOJIMYECTBO DPE3YJIbTATOB M3MEPEHHUH pa3NMYHBIMU 30HAAMHU NPOTHUB IIIacTa JOCTATOYHO KaK AJA
OTIpE/IETICHNs] €r0 XapaKTepUCTHK, TaK M JUIsl BBIIBICHUS U OLEHKH IMOTPEIIHOCTEH H3MEpEeHUi (IIpUHLIHUI
H30BITOYHOCTH HH(OpMAILIHN);

- AJIsl BBISIBIICHHS TOTPELTHOCTEH CPaBHUBAIOT (PaKTHUECKHE W pacUeTHBIC TaHHBIC JJIS KaXKI0T0 30HAa
B paMKaX BBIOpaHHOH MOJIEINH.

14.1.9 IlepBuunyro 00pabOTKy pe3yibTaroB m3mepenuit DK u DMK mnpoBoasiT Ha OCHOBE OOIIMX
porenyp, eAUHBIX s Bcex MeTooB ' IC, 1 9acTHBIX, yCcTaHABIMBAEMBIX TOJBKO it DK 1 OMK.

14.1.9.1 Ommcanme oO0mmx mpomemyp (yCTpaHCHHWE TEXHHUYECKHX IIOTPENTHOCTEH 3amucH, YBS3Ka
KPHBBIX 110 TTyOMHE C APYTHMH METOJJaMH 1 JIp.) IPUBEICHO B pasfene 6.

14.1.9.2 YactHble npoueAaypsl NpeAyCMaTpPUBAIOT yU€T BIUSHUS YCJIOBUM U3MEPEHUH M MEPEXOo] OT
W3MEPEHHBIX 3HAUYCHUH MapaMeTpoB - KAKYIIUXCS CONPOTUBICHUH (IPOBOAMMOCTEN) K UCTHHHBIM YAEIbHBIM
3NEKTPUYECKUM CONPOTUBIEHMSM IUIACTA, 30HBI MPOHUKHOBEHUS M MPOMBITOM 30HBI, & TAK)KE ONpEACICHHE
pa3MepoB 30HBI IPOHUKHOBEHUS.

14.2 Kaporax noTeHUMAJI0B CAMONPOU3BOJIbLHON MOJASIPU3ALMU

14.2.1 KapoTtaxx moTeHInaioB caMonpon3BoibHOi mosspuszanuu (I1C) mpemxycMaTpuBaeT nu3MepeHue
[OTEHIIMANa WM TpagudeHTa I[OTEHIHANa eCTECTBEHHOTO  DJIEKTPUYECKOTO  TIIOJIA,  BBI3BAHHOIO
CaMOITPOM3BOJIBHON TOJSpU3alell TOPHBIX MOPOJ, OTHOCHUTENBHO IMOTEHIHajda Ha JHEBHOW INOBEPXHOCTH.
Enununa uzMepeHus - MIJUTHBOIBT (MB).

14.2.2 W3mepuTenbHBIM 30HJ COCTOMT M3 dJEKTpojga M, pacroyiO)KEHHOr0 Ha H30JUPOBAHHOM
OCHOBaHUM (Hampumep, cpean 3nexkrponoB BK3), u ynaneHHOro HemoABMXXHOTO 3JE€KTpoAa (3a3emieHus) N,
OIYIIIEHHOIO0 B EMKOCTb C MIPOMBIBOYHOM XKHUAKOCTBIO HAa JHEBHOU noBepxHOCTH. Touka 3anucu I1C coBmagaer
C TIOJIOKEHHUEM dJIeKTpoaa M.

14.2.2.1 Peructpammio mnoreHnuaioB IIC BHIMOMHSAIOT OAHOBPEMEHHO C JIOOBIMH ApPYTHMHU
H3MepeHUsIMU 0e3 OrpaHUYeHHH.

14.2.2.2 Dnektpoasl M u N H3roTaBIMBaIOT U3 CBUHIA JJIS HUCKIIOYCHHS BIMUSHHUS HAa U3MEPSEMYIO
BEJIMYMHY HECTAOMIIbHOM 31eKTPOIHOM pa3HOCTH MOTEHIIMAJIOB.

14223 B cayyae HeBochpouszBoguMmoro cmemnienns kpuBoid IIC, cBuaeTenbCTBYOMIETO O
HECTaOWIBHOCTH JJIEKTPOAHBIX TOTEHIMAJIOB, NPUMEHSIOT HETOPU3YIONMIACA 3JeKTPoA M, KOTOPBIH
MIPEACTABIISIET COOOM CBHHIIOBBIN JJIEKTPOJ, ITOMEIICHHBIH B OpE3CHTOBBI MEMIOYEK C HACHIITCHHBIM
pacTBOPOM XJIOPUCTOTO HATPHS.

14.2.2.4 B paifoHax C BBICOKHM YypPOBHEM ONyXHaromux TOKoB u3MepeHus I[IC BwImomHsIOT
CTaOMIIBHBIM 30HAOM, KOTOPBIH COCTOUT M3 3MeKTpoaa M 1 pacnosoxeHHoro B 3-6 M OT Hero AiMHHOro (Oojee
30 M) 3KBUNOTEHIMATIBHOTO 371eKTpoAa N. DTOT 37eKTPO/ BHIIOIHAIOT U3 HECKOJIBKUX CBUHILIOBBIX JIEKTPOIOB,
COCAMHEHHBIX IPOBOJOM MAaJOT0 CONPOTHUBICHUS. JITMHHBIA 3JEKTPOA MOXKET OBITh pa3liesieH Ha JBe
OJIMHAKOBBIC YaCTH, PAcIOIOKEHHBIE TI0 00€ CTOPOHHI OT 3nekTpona M. He momyckaercss mpuMeHeHrne OpoHH
Ka0ensi B KayecTBE JUIMHHOTO 3JIEKTPOoja CTaOMIILHOTO 30HA.

14.2.2.5 I[lpu o4eHb BBHICOKOM YPOBHE OJYXKMAIOIIUX TOKOB BMECTO MOTCHIMANIA M3MEPSIOT I'PaHCHT
norernuana [1C o ckBakune. /i1 3TOr0 MCMONB3YIOT 30H € IBYMsSI OOBIYHBIMH CBUHIIOBBIMH AJIEKTPOAAMH,
pacrosoxeHHbIMH Ha paccTogHuu 0,2-1 M apyr ot Apyra.

14.2.2.6 TpebGoBaHWUS K METOAUYECKOMY OOCCICUYCHHIO METOAA 3aKIIOYAOTCS B  HAJUYHUH
MHTEPIIPETAMOHHBIX 3aBUCHMOCTEH, OTPaXaromuX BIUsSHIE Ha aMITuTyny 1IC ycrmoBuil u3MepeHunit: TONIIIH
W YIEIBHBIX JEKTPUYECKUX COINPOTHBIICHUI HCCIIENYEMBIX IUIACTOB, YACIBHBIX CONMPOTHUBICHUN BMEIIAOIMNX
IIOPOJ, YAEIBHBIX COIPOTUBIIEHUHI U TEMIIEPATYpPhl IPOMBIBOYHOM KUAKOCTH.

14.2.3 llepBuuyHas W TepUOAWYECKHE KaTHOPOBKH PETIIAMEHTHPYIOTCA TONBKO IS IUGPOBBIX
mpubOpoB, a moneBast - IS aHAJOTOBBIX C OLM(POBKOH NaHHBIX B Ha3eMHOM peructpartope. KamnbOposka
BKJIIOUAET 3allUCh HYJIb-CUTHaJIa NIPH 3aKOPOYEHHBIX d7ekTponax M u N M craHgapT-curHana, Korja B IIETb
anekTponoB M u N BKiIroueH rpagynpoBanHblii kommencatop nomspuszanun (I'KID) ¢ nanpsoxenuem 25, 50, 100
MB (B 3aBucumoctu ot ammuuty[ [1C, HaGmogaeMbIxX B HCCIELYEMOM Pa3pese).

14.2.4 VccnenoBanus B CKBOKHHAX BBIMOJHSIOT COTJIACHO 00IUM TpeboBaHusM (cM. pasaen 6).
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14.2.5 Ipu 3anucu xpuBoit [1C BO3MOKHBI CIIEIYIONTUE TIOMEXU M UCKAKCHUS:

14.2.5.1 WckaxeHnuss u3-3a BIUSHHA ONYXIAIONIMX TOKOB W HEYCTOWYMBOCTH TOJSPU3ALNN
JIEKTPOOB, KOTOPbIE OOHAPYKMBAIOT MO W3MEHEHMSAM IIOKAa3aHUI NPH HEMOJIBI)KHOM 30HAE, U3MEHEHUSIM
kpuBoit IIC mpu OBTOPHOM 3amMepe, 10 BOJHHUCTON (opMe KPUBOH M HAIMINIO HA HEH HE COTIIACYIONIUXCS C
pa3pe3oM 3HAUYCHUH.

st ycTpaHeHus! 3THX UCKaXSHUI He00X0IUMO TOCIIEI0BATEIbHO:

- U3MEHHTH MOJOXKEHHE 3MIEeKTpoja N B €MKOCTH C NPOMBIBOYHOM >KMIKOCTBIO, MOTPY3HTH €ro B
CKBa)XKMHY WJIM HCIIOJIb30BaTh B KAYECTBE 3a3eMJICHUS 00CaIHYIO KOJIOHHY;

- BEIOpaTh BpeMsl H3MEPEHHIA, KOT/1a IOMEXH OT OJTy>KAaIOIIUX TOKOB MUHUMAIbHBI;

- TPUOCTaHABIMBATh OYpPEHHWE WM DKCIUTyaTallMl0 COCETHHX CKBaXKHH, €CJIM IIOMEXH BBI3BaHBI
paboTaromyUMU TaM MPOMBIIUIEHHBIMH YCTaHOBKaMHU;

- IPUMEHHTH CTaOMITBHBIN 300 (M. 14.2.2.4).

14.2.5.2 Uckaxenns kpuoil [IC rampBaHOKOppO3HWel TIpy3a WIM KOXyXa CKBaXMHHOTO NpHOOpa,
BO3ZHHUKAIONINE B pa3pe3ax, IPEICTaBICHHBIX MOPOJAaMH C BBICOKUMH YACTBHBIMHA JJIEKTPUIESCKUMU
COIIPOTHUBICHUSAMH. OTH HCKaXCHHMA OOHApYy>XKUBAOT 10 pa3nuuuaM B KpuBbix [IC, 3amucaHHBIX ¢
JIEKTPOAMH, HAXOIAIIMMHUCS HA OJUHAKOBOM PACCTOSHUM OT CKBaXMHHOI'O IpuOOpa, a TakkKe 110 CXOACTBY
oTaenbHbIX yuyacTkoB kpuBol I1C ¢ kpusoit KC.

BnusiHue ranbBaHOKOPPO3HMM YCTPAHSIOT ynaleHueM sJekTpoga M Ha 5-20 M OT MeTaJuIM4ecKux
JeTanei, ABIAIOINXCS €€ HCTOYHUKOM, WIIN U30JILUEH dTUX METAIIMUECKUX JETAICH.

14.2.5.3 Hckaxenus kpusoi IIC, BerzBannbie D/IC, nHaynupyeMoid B reodusnyeckoM Kabene mpu
BpameHnn O6apadana n1ebeaKy ¢ HaMarHH4eHHBIMH CTalIbHBIMH AeTasiMu. Ota DJ]C HakaabBaeTcsl HA KPUBYIO
[1C B BHIIEe cHHYCOUBI C IEPHUOJIOM, COOTBETCTBYIOIIMM OHOMY 000poTy OapabaHa.

[Tomexy OT BIUSHHS HaMarHWYeHHOCTH JEO€AKH YCTPAHSIOT pa3MarHMYUBaHUEM WIM 3aMEHOM
OapabaHa e0e K.

14.2.6 KonTpomns kadectBa peructpanuu [1C mpegycmarpuBaer:

14.2.6.1 ConocraBieHne OCHOBHOM ¥ TIOBTOpHOH 3amuceil. OTHOCHTENBHBIE PACXOXKICHUS
3aperucTpupoBaHHbIX aMIiuTy 1 [IC He 1omKHBI npeBbIath +5%.

14.2.6.2 Onpenenenne nckaxkennid kpuoit [1C, BRI3BaHHBIX CIIOJ3aHUEM "JTHMHUY TIHH", TTOJIAPU3AIHCH
3JIEKTPO/IOB, HAMarHMYCHHOCTHIO JIE0EIKH, TaJIbBAHOKOPPO3UEH, OyKAAI0INMU TOKAMH, KOTOPbIE HE TOJIKHBI
npeBbmaTh +20% OT MaKCUMalIbHO BO3MOXKHOM aMIuiuTyasl [1C m1st mopox u3yd4aeMoro HHTEpBaa.

14.2.6.3 Ilogcuer kosmuecTBa cOOeB HM(POBOW 3amUCH B MHTEpBAJC HCCIEAOBaHUN, KOTOpPOE HE
JIOJDKHO MpeBbIaTh ABYX Ha 100 Todek 3amucu TaHHBIX.

14.2.7 TBepnpie KOMUHU Pe3yIbTATOB M3MEPEHUN MPENCTABIAIOT B JIMHEHHOM MacmiTtabe B Tpeke T1
crannapta API (pyc. 1). Macmrad kpuBoii BeIOUparoT u3 psaa 25; 12,5; 5 u 2,5 mB/cm takum o6pa3om, 4To0bI
OHa 3aHUMaJIa EHTPaIbHYI0 YacTh Tpeka T1 B mpenenax 80% ero mupuHEL.

14.2.7.1 Ilpu Bemonuenuun noauaoro komuiekca ['UC tpek T1 cogepxkut Takxe nannsie [1C, I'K, JIC.

14.3 boxoBoe kapoTa:;KHOe 30HAUPOBAHME

14.3.1 boxoBoe kaporaxHoe 3oHmupoBanue (BK3) - siexkTpudeckuii KapoTak ¢ HCIOIL30BaHHEM
HECKOJIbKHX OJHOTHITHBIX He()OKYyCHPOBAHHBIX 30HJOB Pa3lMYHON IWHBI, 00ECIEYHBAMOIINX pPagHalbHOE
JNIEKTPUYECKOe 30HAMPOBAaHWE TMOpoA. M3Mmepsemas BelMUWHA - KaxXylleecs YIENbHOE OJIEKTPHUECKOEe
comnporuBieHune. Enunniia namepenus - oM-metp (OM-m).

BokoBoe kapoTa)kHOE 30HAMPOBAHHE MPUMEHSIOT U UCCICAOBAHUI BCEX THIIOB Pa3pe30B C IICIBIO
OTIPEICIICHHUS:

- paaMasbHOrO TPaJMEeHTa DJICKTPUUECKOTrO CONMPOTHBIICHUS TOPOJ M BBIJCICHUS Ha STOW OCHOBE
MOPOJI-KOJUIEKTOPOB, B KOTOPHIC MMPOUCXOAUT TPOHUKHOBEHUE IPOMBIBOYHOM KUIKOCTH;

- YHOeNbHBIX JJeKkTpuueckux compotusieHuil (YOC) Heum3MeHEeHHOW dYacTu IUIaCTOB M 30H
MIPOHUKHOBEHHSI;

- OLICHKH TJTyOMHBI MPOHUKHOBEHUSI.

14.3.2 CranmaptHas texHomorus bK3 mpemaycmarpuBaeT permcrpariiio 3a OAHY CITYCKOIIOJIBEMHYIO
omnepaiuio MoKa3aHUuM MATH TMOCJeA0BaTeNbHBIX TpaaueHT-30H10B - A0,4MO,IN; A1,0MO,IN; A2,0MO0,5N;
A4,0MO0,5N; A8,0MI1,0N, - omgHOro oOpameHHoro TrpaaueHT-30HAa (00braHO MO,5N2,0A), omHOTO
noreHnuan-3081a (00sr9H0 N6,0MO,5A mmu N11,0MO0,5A), a Takxe [1C 1 TOKOBO# pe3nCTUBUMETPHUH.

JUIMHBL TpasieHT-30H0B OIPENSISIIOTCS KaK PAacCTOSHUE OT HENMapHOro JJIEKTpojga A 110 CpelaHei
TOYKH MEXKIY MapHBIMU AyekTponamMu M u N, mociefHsisi BIsSeTCS TOYKOW 3amucH TpajueHT-30HAa. J[nnHa
MOTCHIIMAN-30H/Ia - pAcCTOSHUE MEXKIy HEMapHbIMU COJNMIKCHHBIMH 3JICKTPOAAMH, TOYKA 3alHCH
COOTBETCTBYET CPEIHEH TOUKE MEX/y HUMHU.
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Honyckaercs peanuzanus bK3 HedhokycupoBaHHBIMU 30HIAMH JIPYTHX Pa3MEPOB U THUTIOB (HAIpUMep,
MMOTEHIIMAN-30H/IaM1) TIPY YCIIOBUH, YTO JUISI TAKOW TEXHOJIOTHH WMEETCSI METPOJIOTHYECKOE M METOAMYECKOe
obecnieuenue, yaoBierBopsmoiiee Tpedosanusm M. 14.1.6.

14.3.2.1 Moayne BK3 MoxeT KOMIUIEKCHPOBATHCS C JIOOBIMH APYTUMH MOAYJSIMH. TeXHHYECKUM
OTpaHWYCHHEM I KOMIUIEKCHPOBAaHUS SIBISETCA UIMHA CKBRXHHHOTO MPHOOpPA, BKIFOYArOmero "Kocy" ¢
M3MEPUTEITbHBIMHU 3JIEKTPOAAMH.

14.3.2.2 TpeOoBanus K ckBaKMHHOMY npubopy bK3:

- nuamna3oH u3Mmepenui - 0,2-5000 Om-m;

- TIpeJIeIT IOIyCKaeMOi OCHOBHOM MorpemHoctTy u3mepenuit YOC - He Gonee i—[2,5 +0,004(pB/ p—l1 )]
%, Tme p, - BEPXHEE 3HAYCHHE JHaNa30Ha M3MEPEHUH, - UBMEPEHHOE 3HAYCHUE YoC;

- Jomyckaemas JONOJHMUTENbHas IOTrpelHOCTh u3MepeHud VYOC, BbI3BaHHAasd H3MEHEHHEM
TeMIepaTypsl B CKBa)XHMHE, He aoiDkHa mnpeBblmath 0,1 OT OcHOBHOW morpemHoctd Ha Kaxaple 10°C
OTHOCHUTEJIBHO CTaHJapTHOTO 3HaYeHus, paBHoro 20°C.

14.3.2.3 MuHumanbHble TpeOOBaHUS K METOJUYECKOMY OOECIEYCHHIO 3aKII0YaloTcs B HAIWYHUU
HMHTEPIIPETAMOHHBIX 3aBUCUMOCTEH, ITO3BOJIAIONIUX onpeaenuTs Y IC miacTos:

- HEOTPaHWYEHHOW TONIIWHBI 0e3 MPOHWKHOBEHHWS B AHMANa30He HW3MEHEHWH pn/pc=0,25-2000 -

3aBUCUMOCTH PK/ Pc( Pn/ Py L/d);
- HEOTPaHUYCHHOW TOJIIIMHBI C MPOHUKHOBEHUEM B JIMANa30HaX Pn/ pc=0,25-2000; Pm/ pc=4-500;
D/d=1 - 16 - 3aBuCUMOCTH PK/ Pc( Pn/ P psn/ Py D/d, L/d).

14.3.3 IlepBuuHyt0, HEPHOANYECKHE U TOJIEBbIE KAIMOPOBKH, a TAKXKE HCCIEIOBAHUS CKBRXUH BEIYT
COTJIaCHO O0IIMM TpeboBaHuAM pasfena 6.

14.3.3.1 IlepeueHb KOHTPOIHMPYEMBIX NapamMeTpoB OOLIMHA AN CKBaXXMHHBIX mpubopoB DK (.
14.1.5.1). JIonONHUTEIFHO KOHTPOJIUPYETCSI COMPOTUBIICHHE U3O0JISALUH AJIEKTPOIAOB MEXIY c000it u OpoHei
"Kochel".

OCHOBHBIM CpPEJCTBOM NEPUOAMYECKHX KaTHOPOBOK siBisgercss mmuratop YOC B BHAE MarazuHa
CONPOTHUBJICHNUH, obecmeunBapmuii umMutanuio YOC B IUHAMAYECKOM JHMAMa30HE HW3MEPEHUN JTaHHOTO
npubopa. [loMuMo MaraswHa CONPOTHUBICHHUH, HCIIONB3YIOT TAKXKE PEOCTAT COMPOTHBICHHM, ITUHPOBOM
BOJIETMETP, PYJIETKY M IMITAHTCHIUPKYIH (11 KOHTPOJISI TEOMETPUIECKUX Pa3MepOB JIEMEHTOB 30HI0B), MOCT
TTIOCTOSTHHOT'O TOKa (11 KOHTPOJIT UMUTaTOpoB YIC), MeraoMMeTp (I TPOBEPKH COMPOTUBIICHUS H3OJISAIIHH
3JIEKTPOJIOB MEXK Ty cO00M u OpoHeit "Koch").

14.3.3.2 PesynpTaramMu IOJIEBOI KaTMOPOBKH SIBISIOTCS 3HAUEHUS HYINb- U CTaHIAPT-CHTHAIIOB U WX
COOTBETCTBHE 3HAYEHHUSIM, YCTAaHOBJICHHBIM [UIi JAHHOTO NpuOopa NpU NEPBUYHOW M  TOCIEeIHEH
MEPUOINYECKON KaIMOPOBKaX.

14.3.4 VccnenoBaHus BRIOJHSIOT coryacHo M. 14.1.7 B HavanbHBIA nepuon reodusnueckux pador,
YTOOBI UCKITIOYUTD BIUSHUE 3PPEKTOB, CBA3aHHBIX C 00pa30BaHNEM TTTyOOKHUX 30H POHUKHOBEHUSI.

14.3.5 OcHOBHBIE TOJIOKEHHSI KOHTPOJISI Ka4eCTBa M3MEPEHHH perinamenTupytores . 6.6.3 un. 14.1.8
. Kpome Toro:

14.3.5.1 PacxoxneHus 3Ha4eHUH CTaHAAPT-CUTHAJIOB, 3apPETUCTPUPOBAHHBIX JI0 U MOCIE U3MEPEHUH U
B TIpoOIlecCE TOCIETHEeH MEepHOANYecCKOW KamuOpOBKHM, HE JOJDKHBI MPEBHINIATH JIOMYCKaeMO€ 3HAa4YeHHE
OCHOBHOI IOTPEIIHOCTH U3MEPEHUH.

14.3.5.2 OTHOCUTENBHBIE PACXOXKICHUS MEKAY OCHOBHBIM U IIOBTOPHBIM U3MEPEHUSIMU B HHTEPBaJIaX C
HOMUHAJIbHBIM TUaMETPOM CKBA)KHMHBI JOJKHBI HaX0IUThes B ipenenax +20%.

14.3.5.3 Ilpu oOpabotke manHbIXx BK3 mms OmopHBIX TTACTOB OONBIION TOJIMWUHBI (haKTHIESCKHES
3HAYEHUS] KaXYIIErocs CONPOTHBICHHUS ISl BCEX 30HIOB HE JOJDKHBI OTIMYAThCS OT PACUETHBIX B PaMKax
BbIOpaHHOH MHTEpIpeTaunoHHONH Moaenu O6onee yeM Ha 4+10% (s 3on1a A0,4MO,IN - He Gornee +20%).

Pesynprarel n3MepeHuil KakuM-1100 30HIIOM, HE YAOBJIECTBOPSIOIIUM 3TOMY KPUTEPHIO, JOIYCKaeTCs
HCTIONB30BaTh IJIs JanbHeie 00paboTKH Py yCIOBUH:

- TIOTPEITHOCTh HOCUT CHCTEMAaTHUECKHH XapakTep, YTO yCTAaHAaBIMBAIOT IO pe3yibTaTaM oOpaboTKu
JUTSL HECKOJIBKHX TIACTOB OOJIBIIION TOJIIIMHEI U Pa3indHoro YOC;

- Tun (CMelIeHUe HyJs WM UCKaKEHHWe MaclTada 3amucy) W BelMYWHA MOTPEIIHOCTH MOTYT OBITh
YCTaHOBJIEHBI COTIOCTaBIE€HHWEM (AKTUUYECKUX M PACUETHBIX JAHHBIX, MPH STOM BEJIMYMHA IIOTPEIIHOCTH
JOJDKHA OBITH OZMHAKOBOM IS BCEX OMOPHBIX IIJIaCTOB.

14.3.5.4 Wszmepenus 3oHmamMu BbK3 H0mKHBI OBITH TOBTOPEHBI, €CIM Ha KPUBBIX HAOIIOMAIOTCS
CJICAYIOIINE UCKAXKEHUS:

- OTCYTCTBYET NTOBTOPSIEMOCTh OCHOBHOM U IIOBTOPHOM 3amucei;

- HaOMIOJAr0TCsl HE3aKOHOMEPHbIE KoJIeOaHU M CKauKU M3MEPSAEMbIX CUTHAIOB MIPU IBI)KEHUH Kalesis
U €ro OCTaHOBKE, U33YOPEHHOCTh KPUBBIX JUIMHHBIX 30HO0B, 3aX0/bl KPUBBIX 32 HYJIb;
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- IIOKa3aHuAg 30HA0B Ha KOHTpOHBHOfI 3aIlMCH B METAIUTMYECKOM KOJIOHHE OTIINYAIOTCS OT HYJIA,
- 3BHQUYCHUA P, ITPOTHUB ONOPHBIX IUIACTOB 3aMETHO OTJIMYAOTCA OT HaﬁHeHHBIX B COCCIHUX CKBAXXHMHAaAX.
K

14.3.6 Ha TBepabIX KOMUSIX pe3y/IbTaThl K3MEpeHHH npecTaBisior B Tpekax T1, T2, T3 (puc. 1).
14.4 MukpokapoTa:x

14.4.1 Mukpokapotaxx (MK) - oamexkTpumdeckue  HCCIEIOBAaHUS  JBYMS  MHKPO30HAaMHU
(TpagMeHT-MUKPO30HIOM U TOTEHIHMAI-MHUKPO30HIOM) CYIIECTBEHHO MajOH IJIMHBI, YCTAaHOBJICHHBIMH Ha
MPWKUMHOM H30JSIIMOHHOM OarmMake. V3mepsemas BenW4yMHA - Kaxylleecs YAETbHOE JIIEKTPUYECKOE
CONPOTUBJIEHHE NPHUCKBAXUHHOW 30HBI B IIpeleNiax paadyca HCCIENOBAHUSA KaXAoro 30HAa. EnuHuna
n3MepeHus - oM-mMetp (OM-M).

14.4.1.1 Jannsle MK npumensitot:

- IUIsI BBIICTICHUS KOJUIEKTOPOB U orpeaeneHus uX 3()()EeKTUBHBIX TOJIIIUH M0 PaAUATEHOMY TPaJHEHTY
3JIEKTPUYECKOTO COMPOTUBIICHUS;

- onpeneneHus Y OC MpoMbITON 30HBI (OTpaHHUYEHHO);

- npubmkeHHoH orleHkrn Y OC MPOMBIBOYHOH JKUJIKOCTH B HHTEPBAIaX KaBEPH.

14.4.1.2 bnarompustaeie mni MK ycrmoBust u3MepeHWH BBINONHSAIOTCS B BEPTHUKAIBHBIX U
CJIA00HAKIIOHHBIX CKBaXMHAX HOMHUHAJIBHOTO JUAMETPA, 3aIIOJHEHHBIX IIPECHON IPOMBIBOYHON >KHUIKOCTHIO,
MpU HEOONBIMUX 3HAYCHUSAX OTHOMICHHH YOC TOpOx W TPOMBIBOYHOH KHIKOCTH (Pn/Pc<500)’ a st

BBIJICTICHUS KOJUICKTOPOB - Pn/ Pc<5'

14.4.1.3 udopMaTHBHOCTD UCCIICIOBAHUIN CHUKACTCS:

- TIPY HEYJIOBJICTBOPUTEILHOM COCTOSIHUM CTBOJIA CKBaYKHHBI JJIsl IPOBE/ICHUSI U3MEpEHH nprbopaMu
C MPWXUMHBIMH 30HJIOBBIMH YCTaHOBKAaMH (CYIIECTBEHHbIC M3MEHEHHUsS TUaMeTpa U (opMBbI cedeHUs! CTBONA
CKBa)XMHBI, IPENATCTBYIOIINE IJIOTHOMY IPHJIETaHUIO OalliMaka MUKPO30Ha K CTEHKE CKB)KUHBI);

- IIpY OTCYTCTBMU TJIMHUCTBIX KOPOK, Korza OypeHue BelyT Ha TEXHUYECKOH BOAE;

- IIPU OYEHD TOJICTBIX INIMHUCTHIX WM IITAMOBBIX KOPKaX;

- IpH OOJBIINX 3HAYCHUSX Pn/ P,

144.2 Ilpubop MK  o00prgHO  comepkuT  rpamueHT-Mukpo3oHm  A0,025MO0,025N  u
noTeHnuan-Mukpo3oHa A0,05M, pasmemnieHHbIE Ha BBIHOCHOM 3JIEKTPOHM3OJSAIMOHHOM OamMake. Koprmyc
mpubopa CIYyXHUT BTOPHIM (0OpaTHBIM) TOKOBEIM 31eKTpoaoM (B) mms o0omx 30HIOB M H3MEPUTENLHBIM
anekTpoaoM N A NOTEeHUUAI-MUKPO30HAa. KOMIJIEKCHBINH CKBa>KUHHBIA NPHUOOP MHUKPOMETOJIOB COAEPIKUT
TaKke BTOPOHW M3OJALMOHHBIA OalmIMak, Ha KOTOPOM PpACIOJNOXKEH HW3MEPUTEIbHBIH 30HA OOKOBOTO
MHUKpOKapoTaxa. PaccTosiHue Mexxay OammMakaMu COOTBETCTBYET MOKa3aHUSIM MUKPOKaBEPHOMEPA.

JinHa TpajMeHT-MUKpPO30HJa - PACCTOSIHUE OT HEMapHOro 3JeKTpona A 10 cpefaHed TOYKU MEXTY
napHeIMU 2JiekTponaMu M u N; mocienHsisi sBiseTcs TOYKOM 3amucu. [[nuMHa MNOTEHIMal-MUKpPO30HIA -
paccTosiHue MEXIYy HEeNMapHbIMM 3JIEKTPOJaMH; 3a TOYKY 3allUCH NMPUHUMAIOT CEpPEelNHY MEXKIY TOKOBBIM H
M3MEPUTENbHBIM JJeKTpoAaMu. JlIs TMpuMeHAseMbIX pa3MepoB 30HA0OB MK Toukm 3ammcu CUMTAIOT
COBIIA IAIOIIMMH.

14.4.2.1 Moayms MK koMImiekcupyerces ¢ MoayisamMu apyrux metooB ' IC 6e3 orpaHndeHUi.

HccnenoBannsd  MHKPOMETONAMM  BBINOJHSIOT — OTACIBHOHW  CIIyCKO-IOXBEMHOM  OIEpanuei,
OJTHOBPEMEHHO PETHUCTPHUPYS MpH nogbeMe npudopa kpussie MK, BMK 1 MukpokaBepHOMEpa.

14.4.2.2 Jlna ckBaxuH auaMeTpoM Oonee 190 mm GammMak MHUKpO30HIOB uMeeT pazmepsl 100x200 mm
Y panyC KpUBU3HBI JIMLEBOM noBepxHOCTH 100 MM, 17 CKBayKMH MeHbIero nuamerpa - 70x190 mm u 75 MM
COOTBETCTBEHHO.

14.4.2.3 TpeboBaHUs K CKBRXKUHHOMY TIPUOOPY:

- muana3oH usMepenut YOC 111 MUKPO30HA0B JoipKeH ObiTh 0T 0,05 10 40 OM-M;

- TIpeJien TOMyCKaeMOW OCHOBHOM morpemHocTa u3Mmepenuit YOC - i[4+0,1(p3/ p—1 )] %, Tme P, "

BEpXHEE 3HAYCHHUE AMaNa30Ha H3MCPCHNUH, b - M3MepeHHOe 3HaueHHe YO ;

- JomycKaeMasi JOTOJNHWUTENbHAs MOTPEHIHOCTh u3MepeHnid YOC, BbI3BaHHAs HM3MEHEHHEM
TeMIepaTypsl B CKBaXKMHE, HE JOJKHA npeBbiarh 0,1 3Ha4eHHs OCHOBHOM MoOrpemrHocTd Ha kaxasie 10°C
OTHOCHTEIBHO CTaHJApTHOTO 3HadeHus, paBHoro 20°C.

14.4.2.4 Meronuieckoe oOecriedeHne COCTABISIOT 3aBHCHMOCTH TOKa3aHWH (3HAYEHWH KaKyIIerocs
EKTPUIECKOTO CONMPOTHUBIIEHUS) TPAJUEHT- U NOTEHINAI-MUKPO30HAOB OT AWaMeTpa CKBAKUHBI, YAECIHHOTO
IEKTPUIECKOTO  CONPOTHUBICHHUS IPOMBIBOYHOW JKUIAKOCTH UM TPOMBITOH 30HBI IIOPOA, YAEIHHOTO
3JIEKTPUIECKOTO CONPOTUBIICHHUS M TOJIILUHBI TIIMHUCTOH KOPKU.

14.4.3 IlepBuuHYy!0, IEPUOANYECKUE U TIOJIEBbIE KATHOPOBKH MIPOBOIST COITIACHO OOLIMM TpeOOBaHUAM
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pasgerna 6. JlononHuTenbHbIe TPEOOBAHUS CIICTYIOLIHE:

14.4.3.1 OGs3aTenbHBIE KOHTPOJMPYEMBIC TTAPAMETPhI B ITOKA3aTeNId BKIIFOYAOT:

- CONPOTHBIICHUE M30JIILUHU 3JIEKTPOAOB MEXIY COOON M KOPIIyCOM 30HIA, KOTOPOE AOJIKHO OBITh HE
meree 2 MOw;

- K03 (HUIMEHTHI TPeoOpa30BaHuUs KaHAIIOB;

- paxTrueckue ko3 punmenTs! 308108 MK;

- OCHOBHYIO OTHOCHUTEJBbHYIO MOIPEIIHOCTh MNPU H3MEPEHUH KAXKYILETrocs CONPOTUBICHUS B
JUHAMHYECKOM JHara3oHe W3MEPEeHHH KaXXI0r0 30Ha;

- cTaOMIIBHOCTh CTaHJAPT- U HYJIb-CUT'HAJIOB.

14.4.3.2 OCHOBHBIMH CPEIICTBAMHU KAIUOPOBKH SBISIOTCA CTaHJAPTHBIM oOpaszen n umuraTopsl YOC.
Crannaptaeiv 06pasiom YIC sBIsieTcst CIaboOMUHEPaTH30BaHHBIN BOJHBII PACTBOP XJIOPUCTOrO HATPHs (p =

1-20 OmM'M), TIOMEILIEHHBI B METaIMUecKnii 0ak ¢ pazMepamu He MeHee 1x1X2 M; UMHTATOpPOM - Mara3uH
COIIPOTUBJICHUH, 00ecreunBarommii umMuTanuo Y IC B TUHAMUYCCKOM JHANa30He H3MEPEHUI.

st mpoBeieHUsT KaTMOPOBKU UCTIONB3YIOT TaKKe 00pa3IoBbIe CPEACTBA H3MEPEHUI: MeraoMMeTp (IUIs
MIPOBEPKHU COIPOTHUBIICHUS H30JSIIMM 30HJOBOM YCTAHOBKH); PYJIETKY M INTAHTCHUUPKYJIb (A7 KOHTPOIS
TEOMETPUYICCKAX Pa3MEpPOB 3JIECMEHTOB CKBAXHMHHOTO MpHOOpa); pe3ucTuBUMETp (st ompeneneHus YOIC
CTaHAAPTHOTO 00pa3Iia); MOCT MTOCTOSTHHOTO TOKa (I71s1 KOHTPOoJIst uMuTaTopoB YIC).

14.4.3.3 Tlpubop cumTaeTcs UCIPABHBIM, €CIH KOI(PPHUITUEHTHI 30HI0B OTIMYAIOTCSI OT HOMHHAIBHBIX
He Oosree ueM Ha +5%, a pakTHUECKHe 3HAYCHHS] OTHOCUTEIBHBIX MOTPEITHOCTEN H3MEPEHNH 1 MOTPEITHOCTH
YCTaHOBKM CTaHAApPT- W HYJIb-CUTHAJOB YKIQJBIBAIOTCS B JIOMYCKH, yKa3aHHBIE B OKCILTyaTaI[MOHHOW
JIOKYMEHTAIINX Ha PUOOP.

14.4.4 WccnenoBaHust mpoOBOIAT coriacHo TpeboBanusm M. 14.1.7 mocie BBIIOIHEHUS APYTHUX BUIIOB
OK n OMK.

14.4.5 OcHOBHBIE TOJIOKEHHSI KOHTPOJISI Ka4eCTBa M3MEPEHHH pernamenTupytores . 6.6.3 un. 14.1.8
. JIOTIOJTHUTENbHBIE KPUTEPHH 3aKJIIOUAIOTCS B CIIEAYIOIIEM:

14.4.5.1 PacxoxneHus 3HaUeHUH CTaHAApPT-CUTHAJIOB, 3apPETUCTPUPOBAHHBIX JI0 U MOCIE U3MEpEeHUH n
B Ipolecce MOoCieqHel MepuoIuuecKor KamuOpOBKH, HE JOJDKHBI TIPEBBINIATH 3HAYCHHE JOIyCKaeMOWH
OCHOBHOM TMOTrPEIIHOCTH M3MepeHuil. PacxoxaeHue 3HaueHun po W3MEPEHHBIX B KOJIOHHE, U 3HAYEHUN

HYJIb-CUTHAJIa JOJIKHBI HAXOIUThCSA B mipeaenax +10%.

14.4.5.2 OTHOCHUTEIBHBIE PACXOXK/IEHHUS MOKAa3aHUN OCHOBHOT'O M MOBTOPHOTO M3MEPEHHH HE JOJKHBI
npeBsimath +20% B HHTEpBaIaX ¢ HOMUHAIBHBIM THAMETPOM CKBAYKHUHBI.

14.4.5.3 Tloka3zaHus MOTEHIHAN- U TPAJUEHT-MUKPO30H/Ia B MHTEPBAJIE TIIyOOKHX KaBepH (dc>0,35 M)

HE JJOJDKHBI OTJIMYATHCS JAPYT OT Apyra u oT Y IC NMpoMBIBOYHOH KUAKOCTH Ooiee yeM Ha 4+20%.
14.4.5.4 Tloka3aHusl MOTCHIIUAJ- M TPAIUCHT-MUKPO30H/Ia MTPOTUB IIOTHHIX INIACTOB C HOMUHAIHHBIM
JIUaMETPOM CKBa)KHHBI TOJDKHBI OBITH HE MEHEe (10-15)pc U pa3nuyaThes MeXIy coboit He 6oree yeMm Ha 430

%.
14.4.6 Ha TBepapIX KOMHAX pe3yIbTaThl U3MEPEHUN TIpeICTaBISIOT B Tpeke T2 cranaapra API (puc. 1)

14.5 KapoTaxk NoTeHUHAJIOB BHI3BAHHOI NMOJSIPU3aLNU

14.5.1 KapoTaxx MOTEHIMAIOB BRI3BAHHOMW IMOJISIPU3AIIUHN B BapHaHTe AJIEeKTpudeckoro kaporaxa (BII) -
3TO DJJEKTPUYECKHE HCCIEOBaHMs, OCHOBAaHHBIE HA W3MEPEHMH pa3HOCTU MOTEHIWAJIOB, BBI3BAaHHBIX
3EKTPUUECKOH MONSIpU3alueil TOPHBIX MOPOJ MO AEUCTBUEM NMEPBUYHOTO MOJIAPU3YIOIIETO OIS,

UccnenoBanusa mNpUMEHAIOT JUIA BBIABICHHA MOPOJ, COJACpPXKAIIUX BKPANJIEHHbIE MHHEpalbl ¢
ANEKTPOHHOM MPOBOJMMOCTBIO (YYaCTKU MUPHUTU3ALMHN U JIP.), U CBSI3AHHBIX C HUMH CHeNU(UIHBIX HHTEPBAJIOB
paspesa - OUTYMHHO3HBIX OTJIIOKEHHUH, 30H OKUCICHHON He()TH, KOHTAKTOB "BOAA-YIIIEBOJOPOABI", B TOM YHUCIE
MAJICOKOHTAKTOB, TIOBEPXHOCTEH HECOIVIaCHH M Jp.; BBIJCNEHUS IUIACTOB C PAa3IUYHBIM COJAEpKaHUEM
YTIUCTOTO MaTepuana.

Hanasie BIT MoryT OBITH MCHIONB30BAHBI JUISI JIMTOJIOTHYIECKOTO pacwICHEHHs pa3pes3a (MHorma Oosee
neranbHoro, yem 1o I1C), B ToM umcie Assl BbIACACHUSA: TOHKUX AJIE€BPUTOBBIX IIPOCJIOEB B IIECUAHBIX TOJIIAX:
KOJIJIEKTOPOB, BKJIIOYas TPEIIMHHBIC, B HU3KOIPOHUIAEMBIX OOBEKTaX; MHTEPBAJIOB pa3pe3a C Pa3IndHOU
MUHEpaau3alyed IUIaCTOBBIX BOJ, BKIIIOYAs YYaCTKH OOBOIHEHHS KOJJIEKTOPOB IPECHBIMH HarHETaeMbIMU
BOJIaMH.

14.5.2 B mpubopax mis usMmepenus: noreHuuanoB Bl ncnonb3yloTcst oOBIYHBIE TPEX3JIEKTPOIHBIC
30H7BI ¢ pacctosHUsIME AM = 0,04-0,1 M 1 MN (AB) = 2-5 m.

D¢ dexTBHOCTD HCCIIEIOBAHUHN MOBBILIAETCSA npu HCIOJIb30BaHUH CHEIUATIBHBIX
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YETBIPEXDICKTPOIHBIX TOTEHIINAT-30HI0B (HAIpUMep, A10,04M0,O4A25,OB), KOHCTPYKIMH KOTOPBIX

(cuMMeTpuyHOEe W OJIM3KOE PACIOJIOKEHUE H3MEPUTEIILHOTO 3JCKTpoJa M OTHOCHUTENBHO Pa3BOCHHOTO
TOKOBOTO 3JIEKTPOAa A) TO3BOJISIIOT UCKIIOYUTH MOJSPU3AIMOHHOE BIUSHUE JICKTPoAa A Ha dJIeKTpoa M.
14.5.2.1 JlomyckaeTcss perucTpamus Kak ITOTCHIIMAIOB, TaK W TpaaWeHTa mnoreHnuanos BIL.
PexomenmyeTcsi mepBBI TOMXOJ, MPHU KOTOPOM JUIS KaXKIOW TOYKH TIYOMHBI W3MepsAoT: [ - cuiy
noJsipu3yroniero Toka; AU - pa3HOCTh MOTEHIMAIOB BHEUIHEr0 MOJISIPU3YIOLIEro MOJIs; AUKC - pa3HOCThb

MMOTEHITHAIOB, HEOOXOIUMYIO ISl OIICHKH KaXKyIIErocs CONPOTHBIICHHUS, AUBH(T) - pa3HOCTh MOTEHIINAJIOB

BII uepe3 mpoMeKyTOK BPEMEHH 1, IPOLLEAIINI ITOCIIE BBIKJIIIOUEHHUS MOJISIPU3YIOIIErO TOKA.
JlomyckaeTcst n3MepeHne ofHOro 3HaueHust AU (xemarenpHOo 1A =0,5 c), HO peKOMeHIyeTcs

peructpanust A KaKIOro KBaHTa TIyOHH MakeTa 3HaYeHUH AUBH(Ti) (OSTiSTma s T, TS AT THE 1

. OTPEJIEIIACTCS MAaroM KBAHTOBAHILS 11O ITTyOHHE ¥ CKOPOCTBIO KapOTaka, a 3HAYCHHE A 1 - IOA0MpacTcs B
MPOLIECCE OMBITHO-METOANYECKUX PadOT U UMEET MOPAJOK NEPBBIX NECATKOB MKC).

14.5.3 KannOpoBKH CKBaKMHHOTO MPHUOOPa BHIMOJIHSIOT COMMIACHO 00LIMM TpeboBaHusIM pasfena 6.

14.5.4 WccnemoBaHusi CKBaXHWH MPOBOJAT corjiiacHo TpeboBauumsMm M. 14.1.7. JomomHUTENbHBIE
TpeOOBaHMS 3aKIFOYAIOTCS B CIIEAYIOIIEM:

14.5.4.1 JIna monmy4eHWs] ONTHMANbHBIX PE3yJIbTaTOB CHIIy TOKa IOAOWPAIOT OIBITHBIM ITyTEM B
muarrasone ot 10 mo 500 MA.

14.5.4.2 CxopocTh KapoTaka PaCCUUTHIBAIOT UCXOIS W3 MPUHATOTO ITara KBaHTOBAHHSI 110 TIIyOWHE H
MaKCHMalbHOr0 BpeMeHH u3Meperns AU .

X

14.5.5 KonTponp xadyecTBa MaTEepHaJOB CBOJUTCS K MPOBEpPKE MH(OPMAIIMU O TMOJSAPU3YIOIIEM TOKE
(cwa Toka, 9actoTa). 3HAUCHHUE A U TIPOTHB YHCTBIX TIIMH TOIDKHO OBITH ONM3KUM K HYJIIO.

14.5.6 llepBuunHass 00pabOTKa COCTOMT B pacyeTe 3HAYCHUU AU ¥u pacuere BBI3BAHHOM
3JEKTPOXUMUYECKON AKTUBHOCTH AB IOPOJ KaK OTHOLICHUS AUBH/ A U. BeinonHenue npyrux npouenyp, B

TOM 4YHcIie 00paboTKa CIIEKTPaIbHBIX JaHHBIX, HE PErJIaMEeHTHPYETCSL.
14.5.7 ®opma mpencTaBieHUs JaHHBIX Ha TBEPABIX KOMMAX HeE pernameHtupyercs. OOs3aTenbHO
IIpeCcTaBlIeHue KpUBbIX A U (T, WA U nA (T, WM A TIpM eTUHUYHOM U3MEPEHMH.
BII BIT B B

14.6 ToxoBasi pe3uCTUBUMETPHUA

14.6.1 Pe3uctuBUMETpHUS - BHJI HCCIEAOBAHHS, NPEIHA3SHAUYECHHBIN I OINPEACNCHUS YICIBHOTO
3IEKTPUIECKOTO COMPOTUBIICHHUS )KUIKOCTH, 3aMOTHSIONICH CKBAKUHY.

B oTKpBITOM CTBOJIE JaHHBIE PE3NCTUBUMETPUH MPEIOCTABISIIOT HHPopMannio 06 YIC mpoMBIBOUHON
KUIKOCTH, HEOOXOMUMYIO I KOJMYECTBEHHOW 00paboTku maHHBX DK 1 OMK. Meron NpUMEHSIOT Takxke
JUIs1 ONIPEZIETICHNS] MHTEPBAJIOB MOTJIOIIEHHSI IPOMBIBOYHOM XKHUIKOCTH B CKBaXKHHE.

14.6.2 TlpocTeiinnii M3MEPUTENBHBIN 30H TOKOBOW PE3UCTUBUMETPUH MPECTABIAET COO0H OOBIYHBIN
YETHIPEXAIEKTPOIHBIN 30HI CONPOTUBICHUS MAJIOr0 pPa3Mepa, MOJHOCThIO MOTPYKEHHBIH B JKHIKOCTH H
pacroyiOKeHHBI B BEpPXHEW YacTH H30JSIMMOHHOW "KOCH" CKBaKMHHBIX HpubopoB BK3, cranpmaptHOTO
kaportaxa, bK.

st yMeHbIICHHS BIUSHUS TOPHBIX MOPOJ U 00CaIHOM KOJOHHBI Ha U3MEpAEeMble 3HAUEHHS YACTBHOTO
3JIEKTPUYECKOTO CONPOTHUBIICHUS TPOMBIBOYHONW JKHIKOCTH OJUH U3 HU3MEPUTEIbHBIX ANeKTpoJoB (N)
BBIIIOTHEH B BHJE BBINYKIBIX pebep, HE TMO3BOJSIOMIMX MPHONMKATECS JBYM JPYTUM DJIEKTpOJaM
(HeHTpaTbHOMY H3MEPHUTEIHbHOMY M M KOJBIEBOMY TOKOBOMY A) K CTEHKE CKBaXXHHBI. BTOPBIM TOKOBBIM
3MEeKTpoIoM B ¢y uT 3a3emiieHre Ha JHEBHOM MOBEPXHOCTH.

14.6.2.1 30Ha TOKOBOH pe3nCTUBUMETPUN (M M3MEPEHHsI) KOMIUIEKCHPYIOT ¢ mpudopamu bK3, BK u
KOMILIEKCHBIX MIPUOOPOB, O0BETUHSIONINX U3MEPUTEIHHBIC 30HIBI CTaHAApTHOTO Kapotaxka, bK, UK.

14.6.2.2 TpeboBaHMS K W3MEPHUTEIHLHOMY 30HIY 3aKIIOYAIOTCS: B M3MEPEHHH 3HAUYECHWH yIEITHHOTO
NEKTPUIECKOTO COMNPOTHUBICHUS JKUAKOCTH B nuanazoHe He MmeHee 0,1-30 OM'M; HCKIIIOYCHUH BIINSHUS
TOPHBIX MOPOJI ¥ KOJIOHHBI Ha BEIMYMHY n3Mepsaemoro YOC.

14.6.3 KanuOpoBKM pe3rcTHBUMETPA IPOBOJIAT COTTIACHO OOIIMM TpeboBaHHAM pasfena 6, pasmemas
HW3MEpUTENbHBIN 30HA B 0ake ¢ BOJOW, yIEeNbHOE 3JIEKTPUUECKOE COMPOTHBICHHE KOTOPOH HAXOAUTCS B
nuanasose usmepeHus Y IC TOKOBBIM pe3UCTUBHUMETPOM.

14.6.4 U3mepeHHus B CKBOKUHE YJIEIHHOIO COMNPOTHUBIEHUS MPOMBIBOYHON MKHAKOCTH HPOBOJAT
corsiacHo TpeboBanusm M. 14.1.7. JlononHuTenbHbIC TPEOOBAHMS 3aKITIOUAIOTCS B CIICTYIOIIEM:

14.6.4.1 V3mepenus BEAyT OJTHOBPEMEHHO C UCCIIEIOBAHUAMU CKBaKHHBI 30HAaMu bK3, BK.
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14.6.4.2 IloBTOpHOE ¥ KOHTPOIHHOE N3MEPEHUS HE TPOBOJIST.

14.6.4.3 OgHOBPEMEHHO C M3MEPECHHUSIMH B CKBaXHHE BBITIONHAIOT 0TOOp M m3Mepenue YOC mpob
IIPOMBIBOYHOM KHIKOCTU IIOBEPXHOCTHBIM PE3UCTHBUMETPOM.

14.6.5 OcCHOBHBIC TIOJIO)KCHHSI KOHTPOJS KadecTBa M3MEPEHHH PETIAMEHTHPYIOTCS TPeOOBaHUSIMHU
pasgena 6. JlonmomHuTeNbHBIE TPEOOBAHMS CIIEAYIOIIHE:

14.6.5.1 Ha 3anmucanHO# KpUBOH, KaK MPaBWIIO, JOJDKHO HAOIIOIATHCS MOHOTOHHOE yMeHbieHne Y IC
MIPOMBIBOYHOH >KHIKOCTHU C I'TyOMHOI BCIIEICTBHE MOBBIICHUS TEMIIEPATYPHI.

14.6.5.2 3nauenns YOC mNpoOMBIBOYHOM J>KHUIKOCTH, U3MEPEHHBIE CKBa)XHHHBIM M ITOBEPXHOCTHBIM
PE3UCTUBUMETPOM U UCTIPABIICHHBIE 32 BIUSHUE TEMIIEPATypPbl, JOJDKHBI OTINYAThCs He Oonee ueM Ha +20%.

14.6.5.3 3nauenuss YOC npoMBIBOUYHON KHIKOCTH, U3MEPEHHBIE PE3UCTUBUMETPOM, U 3HaueHus Y IC,
HalJJeHHbIe TI0 pe3ynbTataM 00paboTku manubix BK3, BK, MK mpoTuB HempoHHWIaeMbIX TUIACTOB OOJBIIONH
TOJIIIIMHBI ¥ BBICOKOTO COINPOTHUBIIEHHUS, a Takke Mo AaHHbIM MK B nHTepBanax KaBepH, JODKHBI OTJIMYAThCA
MEXIy coboii He 6omee yeM Ha +20%.

14.6.6 Ha TBepApIX KOMHUSAX KPHBYIO PE3UCTUBUMETPUH OTOOpaKalOT B JTMHEHHOM MacimiTabe B Tpeke
riryoun TD (puc. 1).

14.7 BoxoBoii kapoTax

14.7.1 boxosoii kaporax (BK) - smekrpuueckue uccinenoBanusi (OKyCHPOBaHHBIMH 30HIAMHU C
(hOKYCHPOBKOH TOKa B pailaJIbHOM HalpaBJIeHUHU C MIOMOILBIO IKPAaHHBIX AEKTpo1oB. M3mepsemas BennyuHa -
KaXKyIeecs yAeIbHOE IeKTpUUecKoe conpoTrupieHue. Ennnuna namepenus - oMm-metp (OM m).

3HaYCHNUS KaXYILMXCs CONPOTHBICHMIA p , H3MEPSEMBIC IPH GOKOBOM KapoTaxe, Cllabo HCKaKaroTCs

BIMSIHUEM CKBaXXHMHBI W BMemaromux nopoa. Ilostomy BK addexrtuBen mis mzyueHus pa3pe3oB € HaCThIM
YepeloBaHMWEM IUIACTOB, XapaKTEPHBIM, HApUMEp, AJs KapOOHATHBIX MOPOJ, a TaKKE B YCIOBHUSIX BBICOKHX
OTHOLICHHHI Y/ICTIbHBIX CONPOTUBIICHHI TIOPOJL p ¥ NPOMBIBOYHOH KHIKOCTH Pe:

ot

Bbnaronapsi BbicOkOMY BepTHKalIbHOMY paspemennto BK menecooOpa3sHO NpUMEHATH TaKXKe Ul
HCCIIEIOBaHUsl TEPPUTEHHBIX pa3pe3oB, pa3OypeHHBIX Ha MPECHBIX W MHHEPaIM30BAaHHBIX MPOMBIBOYHBIX
KHUIKOCTSIX.

14.7.2 1na npoBepenust BK nmpuMeHSIOT 0HO- U MHOT'O30HJIOBBIE TIPUOOPHI, 8 TaKKEe KOMIUIEKCHBIC
npubopel, coxepxkamue 30HABI BK m apyrux wmeromoB DK uw OMK. TexHumueckuMm orpaHudeHueM
KOMILIEKCUPOBAHUS SABJISETCS UTMHA CKBaXUHHOTO mpubopa. Llenecoobpazno kommiekcupoBanrne bK ¢ BK3 ¢
HUCIOJIb30BAHUEM €IUHON U30IALIMOHHON "KOChI".

14.7.2.1 B npubopax BK npuMeHSIOT TpeXx- ¥ MHOTOJICKTPOAHBIE (TISATH-, CEMH-, IEBITHAICKTPOTHBIC)
HU3MEpPUTENbHBIC 30H/BI.

3a Touky 3anucyu 30H10B b K npuHnMaercs cepeuHa EeHTPaIbHOTO IEKTPOA.

14.7.2.2 B wmHoro3oHA0BEIX mpubopax BbK mnpuMeHSIOT KOMOWHAIMM TpexX- W TIISITH, CEMH- W
JEBSITURIICKTPOIHOTO H3MEPUTENBHBIX 30HIOB C Pa3IMYHBIMH PaAdycaMH HCCIEIOBAaHUS Uil HM3YyUCHHS
pacnpeaeneHus 3JIEKTPUIECKOr0 COTPOTUBIIEHNS OPOJ B paAHaIbHOM HalpaBICHHH.

14.7.2.3 ®okycupoBKy TOKa B U3MepuUTeNbHBIX 30HAax bK ocymecTtBidior anmapaTHo
HETIOCPEACTBEHHBIM PETYJIUPOBAHUEM TOTEHLMAIOB 3JIEKTPOJOB 30HAA JUOO pPacdyeTHBIM (TIPOrpaMMHBIM)
MyTeM IO pe3yjbTaTaM M3MEpPEHHUs] COCTABJIAIOIIMX IOJII OT TOKOB Yepe3 OCHOBHOM M SKpaHHBIM 3JIEKTPOIbI
30H7a.

14.7.2.4 TpeGoBaHusI K CKBaXXUHHOMY Mpubopy (Moayno) bK:

- muara3zon m3Mepennit YOC - ot 0,2 mo 10000 Om-Mm;

- TIpeses IOIyCcKaeMol OCHOBHOU morpentHocT n3mepennit YIC - He 6onee 45%;

- JomyckKaeMasi JONOJHHUTENbHAas IOrpemHocTs u3MepeHuid YOC, BbI3BaHHAs HM3MEHEHHEM
TEMIIEpaTyphl B CKBAXKUHE, HE JOJKHA npeBblath 0,1 OT 3HaYeHUs: OCHOBHOM MOTPEIIHOCTH Ha Kaxaple 10°C
OTHOCUTENBHO CTaHAAPTHOTO 3HaueHus, pasHoro 20°C.

14.7.2.5 MuHumanbHble TpPeOOBaHUS K METOJUYECKOMY OOECHECYEHHIO 3aKJIIOYalOTCS B HAIWYUU
MHTEPHPETALMOHHBIX 3aBMCHMOCTCH, OTPAXAIOUMX BIMJHAC HA H3MEPCHHBIC 3HAYCHUA o  YCIOBHIi

I/ISMepeHI/Iﬁi AnaMeTpa CKBAXXUHBI (d ) " YACJIBbHOI'O COMMPOTUBJICHUS P HpOMLIBO‘IHOﬁ KHUIKOCTH AJIA Ij1acTta
c c

HEOIPaHWYEHHOW TONIIMHBI 0€3 NPOHMKHOBEHMS; OTPAaHMYCHHOM TOJILMHBI IjlacTa 0e3 NPOHUKHOBEHUS,
[apaMeTPOB 30HbI IPOHUKHOBEHHUS IS IIACTa HEOIPAaHUICHHON TOJILIMHBI C IPOHUKHOBEHHUEM.

14.7.3 llepBuuHyro, TEpUOAWYECKHE W TIOJIEBbIE KAIMOPOBKH BBIMOIHSIIOT COTJIACHO OOIIUM
TpedoBaHusM paszena b.

14.7.3.1 TlepeueHb KOHTPOIUPYEMBIX TTapaMeTpoB oomwii s mpubopos DK (rn. 14.1.5.1).

14.7.3.2 OCHOBHBIM CPEICTBOM KalHOpOBKH siBigercss umutatop YOC B BuIe Mara3uHa
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COTIPOTHUBJICHHUM, obOecmeunBaommii uMutanuio YOC B JUHAMUYECKOM JWana3oHe u3MepeHuid. Jlms
MPOBEJeHHUS KadHMOpPOBKH, IIOMHMO MarasuHa CONPOTHBIEHHUH, WCIIONB3YIOT pPEeocTaT COMPOTHBIECHHH,
nr(ppoBOil BOIBTMETP, PYJIETKY M INTAHTCHIUPKYJh (A7 KOHTPOJISA TEOMETPHUYECKHX DPa3MEpPOB AIIEMEHTOB
puOOpa), MOCT IIOCTOSTHHOTO TOKA (I KOHTPOJIT HMUTATOpoB YIC).

14.7.3.3 [lpn HaMW9INH TOJIEBBIX KAJTMOPATOPOB MIIM BCTPOSHHBIX B MPUOOP MCTOYHUKOB CTaHIAPTHBIX
CUTHAJIOB pe3yJbTaTaMH IIOJIEBOM KamMOpPOBKH SIBISIOTCS 3HAYEHHWS HYIb- W CTaHIAPT-CUTHAIOB U WX
COOTBETCTBHE 3HAYEHHUSIM, YCTAHOBJICHHBIM MJIsi AAHHOTO THNA NpuOOpa IMpH IEPBUYHOM M TOCIeIHEH
MEPUOTNYECKON KaTMOPOBKaX.

14.7.4 UWccnenoBaHusi BBHINOJHAIOT corjiacHo TpeboBanusM M. 14.1.7 B HavyaibHBIA MEpUOA
reopu3NUEcKuX padoT, YTOOBI UCKIIIOUHUTH BiIHAHUE 3()(eKToB, cBA3aHHBIX ¢ (HOPMUPOBAHUEM TITyOOKHX 30H
MIPOHUKHOBEHMS.

14.7.5 OcHOBHBIE MOJIOKEHUS KOHTPOJIS KaueCTBa MEPBUYHBIX JAHHBIX periiaMeHTUPYIOTCA Pa3feriomM
6. CriennanbHble KPUTEPHHU 3aKITIOYAIOTCS B CISIYFOIEM:

14.7.5.1 PacxoxneHuns: 3Ha4eHUH CTaHAAPT-CUTHAJIOB, 3aPETUCTPUPOBAHHBIX JI0 M MTOCIE U3MEPEHUH 1
B TIpOLIECCe TOCIETHEeH MePHOANYEcKO KaIMOpOBKH, HE OJDKHBI NPEBHINIATh 3HAYEHHWE JOMyCTUMOW
OCHOBHOM MOTPEIIHOCTH U3MEPEHUH.

14.7.5.2 OTHOCUTENBHBIE PACXOXKIEHUS MEXAY OCHOBHBIM U MOBTOPHBIM HU3MEPEHUSIMH HE JOJIKHBI
npeBbiath +20% B MHTEpBaNax ¢ HOMHHAIBHBIM AUAMETPOM CKBAXKHHBI.

14.7.5.3 JIns OmHOPOOHBIX HW3OTPONHBIX IUIACTOB O€3 MPOHMKHOBeHMs 3HaueHus YIC mopon,
n3MepeHHble 3oHAamMu BK, nomkHBI oTnuvathes He Oonee yem Ha 4+20%, OT 3HAYCHUWH P, HalACHHBIX

JIPYTHMH METOJIaMH, €CIIi 00paboTKa MPOBOAMUTCS B PaMKaX €IMHON WHTEPIIPETAIlMOHHON MOJIENHN, & HCKOMBIE
3HAUEHHUS yIEIbHBIX CONPOTUBICHUNA HAXOAATCS B AUana3zoHax: 5< p / P <500 mpu TommumHe mnacta h > 5 M,
i (4

€CJIM CpaBHUBAIOT pe3yibpTaThl onpenencHuid bK u BK3; 5<Pn/ Pc<50 mpu h >4 mu PC>O’5 OM'M, ecnu

cpaBHMBatOT pe3ynbrathl BK u UK.
14.7.6 Ha TBepapIX KOMUSAX pPe3yabTaThl H3MepeHuit bK mpemctaBiasaior B torapudMudeckoM MacmTade
B Tpeke T2 (puc. 1).

14.8 BokoBoii MUKpOKapoTax

14.8.1 bokoBoii wmukpokapotaxk (BMK) - osnekrpuyeckue wuccienoBaHus (HOKYCHPOBaHHBIM
MHUKPO30HJIOM, YCTaHOBJICHHOM Ha NPWKHMHOM H30JSIIUOHHOM Oammake. M3mepsemas BelnuuMHa -
KaXylieecss YIeNbHOE JJEKTPUYECKOe COMPOTHUBICHHE TPUCKBAXUHHON 30HBI B IIpelenax pajauyca
uccienoBanus 3ou1a. Enqununa nuamepenus - om-metp (OM-m).

14.8.1.1 JJanapie BMK npuMeHSIOT Ui BBIACICHUS! KOJJICKTOPOB W ompeesieHust UX 3(h(EeKTHBHBIX
TOJIIIMH 110 PaJuaIbHOMY TPAIUEHTY SJIEKTPUUIECKOTO COTPOTHUBIIEHHS, €CITH MCIOIB3YIOTCSI MHOTO30HIOBBIE
npu6opsl BMK mimm kommutekc ganasix BMK n npyrux metono OK; ms onpenenerus Y IC MpoMBITOH JacTh
IUTaCTOB M OLIEHKU OCTaTOYHOH He()Tera30HaCHIIIEHHOCTH.

14.8.1.2 bnaronpusitieie s BMK ycioBust u3MepeHUH BBINOJHSIOTCA B BEPTUKANBHBIX U
CIa00HAKIIOHHBIX CKBAXMHAX HOMHHAJIBHOTO IHMAMETpPa, 3allOJIHEHHBIX MPECHOW WJIM MHMHEPATH30BaHHOU
IIPOMBIBOYHOH JKUIKOCTBIO.

14.8.1.3 KadecTBO MaTrepHagoB CHUXAeTCA MPU HEYAOBIETBOPUTEIBHOM ISl IIPOBEACHUS U3MEPEHUN
npuboOpaMu ¢ MPHKUMHBIMU 30HIAMH COCTOSIHUM CTBOJIA CKBa)KHHBI BCJICACTBUE CYIIECTBEHHBIX U3MEHEHUM
IraMeTpa U (OpMBI CEUCHHS CTBOJIA CKBaKUHBI, MIPEMATCTBYIOMIMX TUIOTHOMY MpHJIETaHHI0 OalliMaka K CTEHKE
CKBYKUHBI.

1482 B mpubopax BMK mnpumensior OOKOBble MHKPO30OHIBI C  TpyOwarol  wium
paauanbHO-cheprudeckor (OKYCHPOBKOM TOKA.

Haubonpmiee pacnpocTpaHeHHE TONYYHIH JIBYX- M TPEXdJIEKTPOAHBIE MHUKPO3OHIBI C TpyOdaTOi
(hokycupoBKO# TOKa. JIBYX2JIEKTPOMHBIN OOKOBOM MHKPO30HI COAEPKHUT Ha JIMIICBOW TOBEPXHOCTH OarMmaka
LIEHTPAJIbHBIA BJIEKTPOJ] AO M OXBaTBIBAIOIIUN €ro dKpaHHBIM 3JIEKTPO. Aa, OJIHOBPEMEHHO SIBIIAIONTUIHCA

U3MEPUTEIBbHBIM JJIEKTPOIoM M. VY Tpex3JIeKTPOJHOrO0 30HJia WUMEETCS JIOMOJHUTENbHBIM KOHTPOJIBHBIN
U3MEPUTENBHBIN AJIEKTpOoaA M, pacroyiO)KeHHBIA MEXIY 3JIEKTPOJaMH AO u Aa. OOpaTHBIM TOKOBBIM

3JEKTPOJAOM B ¥ U3MepUTENbHBIM 3JIEKTPOAOM N CIIyKUT KOPITyC IPUKUMHOTO YCTPOHUCTBA.
3a Touky 3anucu 30512 BMK nmpuHHMaioT ceperiHy HEeHTPaTbHOTO IEKTPoa AO.

14.8.2.1 Moaynab G0KOBOr0O MHUKPOKapOTaka KOMIUICKTHUPYETCS ¢ MOAYJISMU Ipyrux metogoB ['UC 6e3
orpannueHuil. MccienoBaHusi BBINOJHSIOT OTAEJIBHOM CIYCKONOJBEMHOW oOmepalueld, OJIHOBPEMEHHO
peructpupys npu noaseme npudopa kpussie BMK, MK n mukpokasepHOMEpa.
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14.8.2.2 CymecTBylOT OJHO- W MHOTO30HAOBEIE BapuaHThl mpruOopoB BMK. B MHOr030HIOBBEIX
npubopax BMK ucmonp3yroT 30HABI C Pa3TUYHBIM PAINyCOM HCCIEIOBAHUA IS W3YUYCHHS paclpeieieHHus
EKTPUIECKOTO COIPOTHUBICHUS B pAAMAIbHOM HAIIPABICHUU WM 30HABI C OJMHAKOBBIM PaJnyCcoOM
HCCIIEIOBAHUS IS N3yUEHHS PACIPEAEICHUS SJIEKTPUUECKOI0 CONPOTUBIICHHS B a3UMYTaJIbHOM IJIOCKOCTH.

14.8.2.3 JInst pazmemenus 3mexkTpoaoB bBMK nprMeHSIOT H30SIMOHHbBIe OallTMaKd TeX K€ pa3MepoB,
yto u ana MK: mnomaneio 100x200 MM 1 paanycoMm KpUBHU3HBI JULeBOM noBepxHocTH 100 MM A CKBaXKMH
muametrpoM 190 MM u Ooree; i1 CKBaXKUH MeHbIero auamerpa - 70x190 MM u 75 MM COOTBETCTBEHHO.

14.8.2.4 TpeOoBanus K ckBaXMHHBIM ipudopam BMK:

- nuana3oH u3Mmepenuit YOC - o1 0,2 10 500 OM-M;

- Ipesien IoMmycKaeMol OCHOBHOM norpentHoctd u3mepeHuit YOC - +5%;

- Tpeen JOMyCKaeMOW MOTOJIHUTENbHOM morpemHocTy usMepeHuil YOC, BBI3BaHHOW H3MEHEHHEM
TeMIepaTypsl B CKBaKHHe, He aoipkeH mpeBbimath +0,5% Ha kaxasie 10°C OTHOCHUTENBHO CTaHIAPTHOTO
3HaueHwus1, papaoro 20°C.

14.8.2.5 Metoanueckoe oOecrnieuenne bBMK cocTaBigioT 3aBUCHMOCTH TMOKa3aHUN W3MEPHUTEIHHOTO
30HAa (3HAUEHMH KaXKyLIErocsl 3JIEKTPUYECKOTO CONPOTUBIECHHUS) OT AMAMETpPa CKBaKUHBI, YIEIHHOTO
NIEKTPUIECKOTO  CONPOTHUBICHHUS IPOMBIBOYHOW JKUIAKOCTH UM TPOMBITOH 30HBI IIOPOA, YACIHHOTO
3NIEKTPUIECKOTO CONPOTHUBIICHUS M TOJIILUHBI TIIMHUCTOW KOPKU.

14.8.3 IlepBuuHYy!0, IEPUOANYECKUE U TIOJIEBbIE KATHOPOBKH IPOBOIST COITIACHO OOLIMM TpeOOBaHUAM
pasgena 6. JlononHuTeNbHbIC A1 MeToja TpeOOBaHHS CIIEYIOIINE:

14.8.3.1 Obs3aTenpHBIE KOHTPOJIUPYEMBIE MTAPAMETPhI U MOKA3aTEIH BKIIOYAIOT!

- COMPOTHBIICHHUE M30JISILIUHU JJIEKTPOAOB MEXITY COOOH M KOPIYCOM 30HIa, KOTOPOE JOJKHO OBITh HE
meHee 2 MOwm,

- (haktuueckuit koapdurment 3ouaa BMK;

- OCHOBHYIO OTHOCHTEJBHYIO MOTPEIIHOCTh MPHU H3MEPEHUH KaXKyIIErocsi COMPOTHUBIEHHUS BO BCEM
JUHAMHYECKOM JHAara3oHe U3MepeHui 30Ha;

- CTa0MIIFHOCTh CTaHJAPT- U HYJIb-CHUTHAJIOB.

14.8.3.2 OCHOBHBIMH CpEICTBAMHU KaIMOPOBKH SBIISTIOTCS CTAaHAAPTHBIA 0Opaszer] 1 uMutaTtopbl YIC.
CranmapTHBIM 00pa3IOM CITY)KHT CITa0OMHHEPATU30BaHHBIN BOJHBIA PacTBOD ( P, - 1-20 OMM), TTOMEIICHHBIN

B MeETAUIMYeCKHi O0ak c pa3MepamMu HEe MeHee 1x1xX2 M; WMHUTaTOpOM - MarasuH CONPOTHBIICHHH,
obecrieunBaromuit umMuTaIo YOC B IMHAMIYECKOM TUANIa30HE N3MEPEHHI.

[ mpoBenieHns KaTMOPOBKU MCIIONB3YIOT TAK)Ke 00pa3LOBbIe CPEACTBA U3MEPEHUI: MEraoMMeTp (IU1s
MIPOBEPKU COIPOTHUBIICHUS H3OJSILMK 30HIOBOH YCTaHOBKH); PYJIETKY M IITaHTCHUMPKYJb (U1 KOHTPOJIS
reOMETPUYECKUX DPAa3MEPOB 3JIEMEHTOB CKBRXKHUHHOIO mNpubopa); pesuctuBuMeTp (ans ompeneneHus YOC
CTaHAAPTHOro 00paslia); MOCT MOCTOSIHHOTO TOKa (11 KOHTpOoJIs UMUTaTopoB YIC).

14.8.3.3 Ilpubop cumrtaercs UCIPaBHBIM, €cid KO3()(UIMEHT OOKOBOIO MHKPO30HAA OTJIMYAETCS OT
HOMUHAIBHOTO 3HAa4YeHUs! He Oonee yeM Ha +5%, a (akTHyeckue 3HaYCHUS OTHOCHTENBHBIX MOTPEIIHOCTEH
H3MEPEHUH W TOTPEITHOCTH YCTAaHOBKU CTaHAAPT- M HYJb-CUTHAIOB YKJIa[IbIBAIOTCS B JOMYCKU, YKa3aHHBIC B
9KCIUTyaTallHOHHOW JOKYMEHTALMH Ha IPHOOP.

14.8.4. VccnenoBanusi MpOBOMASAT COriacHO TpeboBaHusM M. 14.1.7 mocie BBIMOIHEHHS PYTHX BUIIOB
3K u OMK.

14.8.5 OcHOBHEIE MTOJIOXKCHHUST KOHTPOJISI KA4eCTBa U3MEPEHHH perilaMeHTHpyoTces . 6.6.3 un. 14.1.8
. JlomoHUTENbHBIE KPUTEPUH 3AKJIFOYAIOTCS B CIELYIOLIEM:

14.8.5.1 PacxoxaeHus 3Ha4eHUN CTaHJIapT-CUTHAJIOB, 3apETUCTPUPOBAHHBIX JI0 U IIOCJIE U3MEPEHUN U
B Ipolecce MOocieIHeH NepUOoANYecCKOd KamuOpOBKM, HE AOJDKHBI IPEBBINIATh 3HAYEHHE AOIyCKaecMOM
OCHOBHO#i TOIPEINHOCTH M3MEPCHHI; PACXOXKICHHS 3HAYCHHUIl p , W3MEPCHHBIX B KOJOHHE, M 3HAYCHHIl

HyJIb-CUTHAJIa JOJIKHbBI HAaX0IUThCs B mipeaenax 40,5 Om-m.

14.8.5.2 OTHOCUTENBHBIE PACXOXKACHUSI MEXAY OCHOBHBIMHU U TIOBTOPHBIMH U3MEPEHUSIMU HE JOJIKHBI
npeBbiath +20% B UHTEpBajaX ¢ HOMUHAIBHBIM JUAMETPOM CKBAKUHBI.

14.8.5.3 MuHuMabHbIE 3HAYEHUS KQKYILET0CsS CONPOTUBIICHHUS B UHTEPBajax IyOOKHUX KaBepH (dc>

0,35 M), Te OammMak He MPIKUMAETCs K CTeHKE CKBAXKHHBI, OTIHYAr0TCs 0T Y C MpOMBIBOYHON JKUIKOCTH HE
oosiee yeM Ha +20%.

14.8.5.4 3nauennsa kaxymuxcsi YOC OTHOPOAHBIX W30TPOIHBIX IUIACTOB 0€3 TIIMHUCTOW KOPKH U
MIPOHUKHOBEHUSI HE TOJKHBI OTJIMYaThes OT 3HadeHuid Y IC, HalneHHbix o AaHHbM BK3 wim BK Gonee yem
Ha +30%.

14.8.6 Ha TBepAbIX KOMUSAX Pe3ybTaThl H3MEPEHUI MPEACTaBISIOT B JIOrapu(MHUUECKOM MaciiTtadbe B
tpeke T3 cranmapra API (puc. 1). Ilpu BbINOIHEHHN U3MEPEHHI KOMIUIEKCHBIM pruOopoM Tpek T1 comaepkur
TakKe JaHHBIE MUKPOKaBepHOMEpA, TpeK T2 - JaHHbIe MUKPOKApOTaXka.
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14.9 UHayKUMOHHBIH KapoTaK

14.9.1 Nuanykmmonnsiii kapoTtax (MK) ocHOBaH Ha M3MEPEHHH KaXKYIIEHCS yIEIbHOW IEKTPUICCKOM
POBOJMMOCTH ¢ _TIOPOJ B EPEMCHHOM JJICKTPOMATHUTHOM II0JIC B YACTOTHOM JHMaNas’oHe OT JECATKOB JO

COTEH KHJIOTePII.
PeanuzoBanbl BapraHThl U3MEPEHUS KaK aKTUBHOM KOMIIOHEHTHI KaXKyIIEHCs YAEIbHON AIeKTPUUECKON

IPOBOJIMMOCTH g% , KoTOpas mponopuronansha JJIC, cnHpasHON TOKYy IeHEpaTOPHOW LeNH 30HAA, Tak M

PCaKTHBHOM KOMIIOHEHThl o?, mnpomnopunoHambHoin OJIC, caBuHyToifl 1O (pase OTHOCHTENBHO TOKa
TEHEPaTOPHOI IIenM 30HJa Ha BeNWuuHy /2. Enmnnna msmepenus - cumenc Ha metp (Cm/M), npoOHas -
MUJUTUCUMEHC Ha MeTp (MCM/M).

14.9.1.1 OcHoBHoe Ha3HaueHue VK, BBIMOIHEHHOTO C MOMOIIBE) MHOTO30H/IOBBIX MTPUOOPOB, COCTOUT
B OINpEAENICHUH TI'eOEeKTPUUYECKUX XapaKTepUCTHK paspe3a - YOC HEM3MEHEHHOM uacTH MjacTa W 30HBI
NPOHUKHOBEHHUS, a TAaK)Ke TIYOMHBI 30HBI NMPOHUKHOBEHHS. [IpHM MCHONB30BaHMM OJHO30HAOBBIX MPHOOPOB
perieHne 3TUX 3a7a9 MOKET TOCTHTaThCs KoMiniekcuposanueM nanHbix UK ¢ manasivu BK3 u BK.

14.9.1.2 TumoBble yCIIOBHS NMPUMEHEHUS METOJa - CKBAKWHEI, 3allOJIHCHHBIE JIFOOOW MPOMBIBOTHOM
KHUJKOCTBIO ¥ BCKPBIBIINE ITOPOJIBI C YAEIbHBIM 3JIEKTPUUECKUM conpoTusiaeHreM MeHee 500 Om M.

14.9.1.3 IlpuMeHeHrEe METO/1a OTPAHUYMBACTCS: IIPU BHICOKOM COJIEP>KaHUHU B IPOMBIBOYHOM KHUJKOCTU
KOMIIOHEHT C CHJIBHBIMA MAarHUTHBIMH CBOMCTBAMHM; €CIM 3HAYEHHUs YAEIBHOTO D3JIEKTPUYECKOTO
corpoTtuBieHus mopoi npeBbimator 500 Om M, mns ManormyOuHHBIX 30HHOB UK U 30HIOB co ciiaObim
HCKIIIOYEHHEM BIIMSHUSA CKBAYKUHBI - HA BBICOKOMHHEPATU30BAaHHBIX TPOMBIBOYHBIX KHUJIKOCTSIX.

14.9.2 Ilpocreimuii n3meputensHblii 3081 MK cocToMT M3 reHepaTopHON M M3MEPUTENBHON LEenei,
coJiepKalllrX, Mo KpaifHel Mepe, Mo OHON KaTyIIKe - TeHEpaTOpHOW U M3MEpPHUTENbHON. PeanbHo ob1ee yucio
karymek 30H1a UK, kak npaBuiio, He MeHbie 3 u He Oomnbine 8. [Ipy moCTpoeHUH MHOTO30HAOBBIX PHOOPOB
UK oy u3 neneii (reHepaTopHyIO WM H3MEPHUTENILHYI0) BRIOUPAIOT OOIIEH JJIsl BCEX 30HI0B.

Jmuna 3onna UK - paccTosiHME MeX1y OCHOBHBIMHM TI'€HEPATOPHON M W3MEPUTENBHOM KaTyIIKaMH.
Touky Ha OcHM 30HAA, AT KOTOPOH MPOXOASAIIAs Yepe3 Hee U MEePHeHINKYIIpHas OCH 30H/a TUIOCKOCTh JIEIHT
BCE MIPOCTPAHCTBO HA JBa MOJIYMPOCTPAHCTBA C PAaBHBIMH T€OMETPUUYECKUMH (HaKTOpaMHu, MPHHUMAIOT 38 TOUKY
3aIHCH.

14.9.2.1 IIpu6op (Moxyns) MK xoMrmiekcupyroT ¢ momynsamu apyrux metogos [ IC 6e3 orpaHnyeHH.

14.9.2.2 TpeboBaHus K CKBaXXHHHOMY TIprOopy (Moxysro) UK:

- TMana30H U3MEPEHNUH yIeNbHOM AIeKTPUIeCKOl MpoBOoguMOCTH - 2-2500 MCMm/M;

- ko3 duimeHT $a3zoBoOi OTCTPONKH aKTUBHOM KOMIIOHEHTHI OT PEaKTUBHOM - He MeHee 20;

- TIpe/ieN AOIyCKaeMoi OCHOBHOM MOTPEIIHOCTH u3MepeHuit - He 6osee (0,03 GKil) MCwm/M, e o, -

M3MEpPEHHOE 3HAUYCHUE KaXKYIIEHCs IPOBOJUMOCTH;

- JIOTycKaeMmasi JIOTIOJHHTENbHAS IMOTPEIIHOCTh M3MEPEHUH, BBI3BAHHAS W3MEHEHHEM TeMIIepaTyphl
cpensl, He Oonee 0,2 OT OCHOBHOH MOrpenmHOCTH Ha Kaxaple 10°C OTHOCHTENHHO CTaHAAPTHOTO 3HAYCHUS
TemnepaTypsl, paBHoro 20°C;

- JIomycKaemasi TOTOJHUTENbHAS MMOTPEITHOCTh, BhI3BaHHAS M3MEHEHHMEM TOKa muTanus Ha +10% ot
HOMMHAJIBHOTO, - He OoJiee 0,5 0T OCHOBHOM MOTPEUTHOCTH;

- CcTaOWJIBLHOCTh HYJIEBOTO YPOBHS B HOPMAaJbHBIX YCIOBHSX - HE Xyxke +2 MCM/M JUis aKTUBHOW
KOMITOHEHTHI cuTHaia U +4 MCM/M J1J1s1 peaKTHBHOM KOMIIOHCHTHI;

- TECT-KONbIO0 (IOJIEBOM KalMOpaTop) [OJKHO BOCIPOM3BOJIWTH 3HAYEHWS HKBHBAJCHTHBIX
npoBomuMOCTel B nuamazone 2-2500 MCM/M C TIOTPEITHOCTHIO 0 aKTUBHOH W PEaKTHBHOW KOMIIOHEHTaM
curHana He 6onee +2% 1o moxymto curHana u +0,02 pax o ero ¢ase.

14.9.2.3 MwunaHMandbHBIE TpeOOBaHUS K METOIWYECKOMY OOECIICUeHHIO 3aKII0YAl0TCSd B HATUYUAU
3aBHUCHMOCTEW, OTpaXKAIONIMX BIMSHAE Ha T[IOKa3aHWUS 30HIA: JWaMeTpa CKBaXHHBI M YAECIHHOTO
COMPOTUBJICHUS MPOMBIBOYHON JKUAKOCTH; CKUH-d(Q(eKTa; OrpaHHYeHHON TONIIMHBI IUIacTa 0e3
NPOHUKHOBEHUS; MapaMeTPOB 30HBI MPOHUKHOBEHUS JJIs IUIacTa HEOTPAaHUYECHHOM TONIIMHBL €
MIPOHUKHOBEHUEM.

14.9.3 IlepBuuHylO, TCPUOMUYECCKYIO M TIOJICBYI0 KaJUOPOBKH BBIMOJHSAIOT COTJIACHO OOIIUM
TpeboBanusM paszena b.

14.9.3.1 IlepeueHb KOHTPOIUPYEMBIX MAPAMETPOB OO TSl CKBAXKUHHBIX ipruoopoB DK u OIMK (nir.
14.1.5.1).

14.9.3.2 OCHOBHBEIM CpPEICTBOM KAIHOPOBKU SIBISETCS TECT-KOJBIIO C HA0OPOM TECT-BCTaBOK,
AMUTHPYIOMAX (QUKCHPOBaHHBIE 3HAUEHU MOKAa3aHNH 30H/Ia B THATIa30HE NU3MEPSIeMbIX BEIHINH.

14.9.3.3 Ilpu wWCOIR30BaHUK HA3eMHBIX TaHENIeH W ONMM(PPOBKE CHTHANA C TIOMOIIBIO PETHCTPATOpa
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MOJIEBYI0 KanMOpOBKY mpHOOpa Ha CKBOKUHE MPOBOMISAT W3MEPEHHEM JI0 W IOCJie KapoTaka Hylb- H
CTaHJAPT-CUTHAJIOB B BO3/AyX€ Ha JOCTATOYHOM YJalleHHH OT METAINIMYecKux mpenmMeTroB. Jlomyckaercs
[IPOBEIEHHE II0JIEBOM KaTHMOPOBKH € IIOMOLIBIO TECT-KOJIbIIA.

14.9.4 HccnenoBanuss B ckBaxkuHax mnpuOopom MK mposomsar coriacHo tpeboanmsm M. 14.1.7
HernocpencTBeHHo nocie nposeaeHust bK3, BK wnn ogHOBpeMEHHO ¢ HUMH.

14.9.5 KoHTposs KauecTBa MEPBUYHBIX JaHHBIX OCYLIECTBISETCS COTJIACHO TpeOoBaHusM M. 6.6.3 u .
14.1.8. Kpowme Toro:

14.9.5.1 Cmemienue Hyms, onpenessieMoe Kak pa3HOCTh HyJb-CUTHAJIOB MPH ITOJIEBBIX KATHOPOBKAx A0
U TIOCJIe KapoTaxa, He TOJDKHO MpeBhILaTh 46 MCM/M amst akTuBHOTO U +10 MCM/M 7151 peakKTHUBHOTO KaHAJIOB
Ka)KI0Tr0 U3 30H]I0B.

14.9.5.2 OTHOCUTENBHBIE PACXOXKIEHHWS 3HAUEHUI CTaHJapT-CUTHAJIOB, 3apEeTHCTPUPOBAHHBIE 10 U
1ocJie MpOoBelleHHs KapoTaka M MPH MOCIeIHEH MepUoIuIecKor KaauOpoBKe, MTOJDKHBI OTIMYAThCs He Oolee
gyeM Ha +5%.

14.9.5.3 PacxoxmeHusi MeXIy OCHOBHBIM M TTOBTOPHBIM 3aMepaMH He JAOJDKHBI MpeBbImaTh +3 MCM/M
mwioc 5% OT TeKyIIero 3HaYeHHs JJIs aKTHBHOW KOMITOHEHTHI cHTHama u +5 MCM/M mmoc 5% OT TeKymiero
3HAYEHUS U1 PEAKTUBHON KOMIIOHEHThI CUTHAJIA.

14.9.5.4 B HenpoHUIIaeMBIX TIIacTax OOJBIION TOJIIMHBI MOCIIE BBEACHHUS MOMPABOK 32 CKUH-3(EKT
3HAYEHUS] KaXYILErocss CONPOTUBIICHUS, BBIYMCICHHBIE IO aKTUBHOH W PEAKTUBHOM KOMIIOHEHTaM JUIS
pasnunusblx 30H70B UK, He momkHBI pasnuuaTtbes Oosee yeMm Ha +10% mpu compoTtuBiieHnH nopoa Menee 20
Om M. B Takux miacrax 3HaueHHs] CONPOTHUBIEHUM, HailneHHbIe 0 AaHHBIM MK, HE MOMmKHBI pa3mudarscs OT
COIPOTHBIICHUH, OTPEeIeNEeHHBIX MO APYTUM MeToaaM aekTpuieckoro kapotaxka (BK3, BK), 6omee uem na +20
%. B03MOXHBI HECKOJIBKO MEHbIIINE 3HA4YeHUs conpoTuBieHud no MK BcieacTBue BIUSHUS aHU30TPOIHMH Ha
nokazanus 305708 BK3 u BK.

14.9.5.5 AKTHBHBIE KOMIIOHEHTHI K&KYIIUXCS TPOBOAUMOCTEN MOTYT UMETh OTpHUIIaTeIbHbIE aHOMAIUU
TOJIKO B AKCTPAOPIAMHAPHBIX CIIyYasx: B MHTEpBajax MPOTHKEHHOCTHIO HE Ooyee 1 M Ha TpaHHIAX IJIACTOB C
BBICOKOIl KOHTpacTHOCThIO YOC; TmpH CHIBHOM KaBEPHO3HOCTH CTBOJIA CKBAKWHBI, 3aIllOJIHEHHON
BBICOKOMUHEPAIN30BAHHON IIPOMBIBOYHON JKMIKOCTBIO; Ui HEKOTOPBIX 30HAOB B IUIACTaX C HHU3KUMHU
3HaueHuAMH Y OC B pe3ysibTaTe HHBEPCUU KPUBOUM CKUH-d(deKTa.

OTpunarenbHble 3HAYEHUs HAa KPUBBIX AKTHBHBIX KOMIIOHEHT B IPYTHUX CIy4asx OOYCIIOBJICHBI
"caBurom HyJss" prOOPA, YTO AOJKHO OBITH CKOPPEKTHPOBAHO MPH MIEPBUYHON 00pabOTKE TaHHBIX.

14.9.5.6 IIpu BeicokoM YDC ogHOpOAHOH cpenbl ( Pn>200 OM'M) aKTHBHAsi KOMIIOHEHTa KaXyIencs

IPOBOJMMOCTH MPAKTUYCCKH PaBHA YICIBHOI DICKTPUICCKON MPOBOXMMOCTH Cpefibl (¢%~g, ); PCaKTHBHAS
KOMITOHEHTA KaXyICHCsl IPOBOAMMOCTH IIPAKTUIECKH PaBHA HyIlo npu p >40-100 Om-m. Otn (axTbl MOXKHO
n

HCIIONb30BaTh IPH OLEHKE "CABUra HyJIA" U3MEPSEMbIX CUTHAJIOB.

14.9.5.7 KomuuectBo cOoeB mudppoBOi 3alvch MEPBUYHBIX JTaHHBIX B WHTEpPBajie HCCIEIOBAaHWA HE
JIOJDKHO MpeBbIaTh AByX Ha 100 Todek 3anucy.

14.9.6 Ha TBepapIXx KONMUAX pE3YyIbTaTbl M3MEPEHUM MPOBOAMMOCTH NPEJCTABIAIOT B JIMHEHHOM
MacmTabe B Tpeke T2 cranmapra API, a mpu ux BBIBOZE KakK KPUBBIX CONPOTUBICHHUH - B JIOTAPHUPMUIECKOM
Mmactirade B ToM xe Tpeke (puc. 1).

14.10 Bbicoko4acTOTHOE HHAYKIMOHHOE KAPOTA:KHOE M30IIapaMeTPpUYecKoe 30HAUPOBAHNE

14.10.1 Beicoko4acTOTHOE HHAYKIIMOHHOE KapOTaXKHOE M3omapameTprudeckoe 3oHanpoBanue (BMKI3)
IpeAcTaBIsieT co00M H3MepeHHe MapaMeTpoB MAarHUTHOIO IO TPEXKATyIICUYHBIMH WHAYKIHOHHBIMU
30HaMH, 00JIaAAI0IMMU T€OMETPUUECKUM U 3JIEKTPOJUHAMUUYECKIM [I0J00HEM.

Wsmepsiemoit BenmmunHoit B metone BUKU3 sBasiercs pasHocTh da3 A (p TAPMOHMYECKOr0 MarHUTHOT'O
0151, PACIIPOCTPAHSIOIIETOCS B MIPOBOSILECH Cpeae OT UCTOUHHUKA U3ITyUYEHHs A0 MPUEMHHUKOB, YIAICHHBIX OT
HCTOYHMKA HA pa3luuHble paccrostHus (0a3a wu3MmepeHus). PasHocts (a3  xapakTepusyeT yAeIbHOE
3IEKTPUYECKOE COMPOTUBIEHNE MOPOJ U DJIEKTPUUECKHUE HEOAHOPOAHOCTH NMPHUCKBAXKHHHON 30HBI, KOTOPHIE
YUUTHIBAIOT UTEPALMOHHBIM IOJ0OPOM HHTEPIPETALMOHHBIX Monened. BbIXoqHble pacdeTHbE BETHYHHBI
nociae oOpabOTKH TMEPBUYHBIX AaHHBIX - YZAEJbHBIC CONPOTHUBJICHHUS 30HBI MIPOHUKHOBEHHUS, OKAWMIISIOLICH
30HBI M yJAJICHHON OT CKBA)KMHBI YaCTH ITUIACTa, HE3aTPOHYTOTO MPOHHKHOBEHHEM, a TAKXKe TITyOMHA 30HBI
MIPOHUKHOBEHMS.

14.10.1.1 BUKW3 BBHIMOTHSIOT C IEJIBIO ONPEACTICHUS:

- paAMa’bHOTO TpaaveHTa »JJIEKTPHYECKOTO COMPOTHBICHUS ¥ BBLIETCHHS HA J3TOM OCHOBE
IIOPOJ-KOJIJIEKTOPOB, B KOTOPBIE IPOUCXOIUT IPOHUKHOBEHNE IPOMBIBOUYHOMN JKUAKOCTH;

- YAEIBHOTO 3JIEKTPUYECKOTO CONPOTUBIICHHS YacTell MIacToB, HE3aTPOHYTHIX NMPOHUKHOBEHHEM, 30H
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MIPOHUKHOBEHUS M OKAMMIISTFOIIMX MX 30H C OJTHOBPEMEHHOM OICHKOH TITyOWHBI H3MEHEHHOM YacTH TUIACTa;

- XapakTepa HaCBIIIEHHOCTH MOPO/I;

- IIOJIOXKEHUI KOHTAKTOB YIJIEBOAOPOIOB C BOJOH U NPOTSKEHHOCTH IIEPEXOAHBIX 30H;

- @ TAK’)K€ MOHUTOPHHIA SKCIUTYyaTallHOHHBIX CKBAXKHH, 00CaXEHHBIX JUAIEKTPUUECKUMU TPyOamu.

14.10.1.2 bnaronpusitHeie ycioBus ans BUKWU3 BeIMONHAIOTCS B BEPTUKANbHBIX, HAKIOHHBIX H
TOPU30HTAJBHBIX CKBa)KMHAX, 3allOJHEHHBIX NMPECHOW JM00 MHUHEPaTN30BaHHON MPOMBIBOYHOW KHIKOCTHIO,
yIelnbpHOe conpoTHBieHHE KoTopoil O6oiee 0,02 OM'M, M NPOMBIBOYHON KHMIKOCTHIO Ha HE(PTSIHON OCHOBE.
Jlnana3oH u3MepeHus yaeIbHbIX COMPOTHBIEHNH nopoA oT 1 10 200 Om- M.

14.10.1.3 HccaenoBanust HEe NPOBOJST B CKBAKMHAX, 3aMOJIHEHHBIX CHJIBHO MHMHEpalIN30BaHHON
IIPOMBIBOYHOH JKHUJIKOCTBIO, yIeNbHOE CONpOTHUBIeHHE KoTopoi MeHee 0,02 OM M.

KagectBo MaTepmanoB cHmkaercst B ckBakuHax auamerpom Oonee 0,4 m. [locrmemnee orpaHuveHue
ocJabIsieTcs Py IEHTPUPOBAHNN CKBKHHHOTO PUOO0pa.

14.10.2 CrangapthHas texuonorus BUKU3 (cm. nogpasgen 2.8) npeaycMaTprBaeT PerucTpaIiyio 3a
OJIHy CITYCKOTIObEMHYIO OTIEpAINI0 TIOKAa3aHWH IISITH Pa3HOTITYOMHHBIX 30HIOB HHIYKIIMOHHOTO KapoTaXka U
TTOTEHITHAIa CaMOTIPON3BOIbHOM mosspu3aruu (I1C) mopo.

B um3mepuTenbHOM 30HAE BCE H3IYyHYAIOIIME M IPUEMHBIE KaTYIIKM KOPOTKHUX 30HIOB Pa3MELICHBI
MEXIy H3Iydaroumed M NPUEeMHOM KaTylIIKaMH JBYXMETPOBOTO 30HAA. JIIMHBI 30HIOB yMEHBINAIOTCS
[0CJIeI0BaTeNbHO, HAYMHAS C 30Ha ABYXMETPOBOIl AMMHBL, KOG (HUUNEHT YMEHBIIEHUS - KOPEHb KBaJPaTHbIN
n3 1Byx. Camblii kopoTkuil 30HAL umeer anuHy 0,5 M. ba3a wu3MmepeHHss paBHa pacCTOSHUIO MEXIY
MIPUEMHHUKAMHU M COCTABIISIET MATYIO YacTh OT JUIMHBI 30HAa. s IByXMeTpoBOoro 30H1a 6a3a paBHa 0,4 M, a u1s
HanMeHbIero 3ou1a - 0,1 M.

Touka 3amucu - cepeanHa 0a3bl m3mepenus. Jnektpos [1C pasMenieH B HMKHEH 4acTH 3alllUTHOTO
KOHTEHEpa.

14.10.2.1 Moayne BUKU3 kommnekcupyeres ¢ apyrumu Mmoayiisimu [ UC 6e3 orpaHnyeHnii B KauecTBe
HEIMPOXOAHOTO MOYJISl, pa3MEIIEHHOT0 B HI)KHEW 9acTH KOMOMHUPOBAHHOTO IIpHUOOpa.

14.10.2.2 TpeboBanus k ckBaxuHHOMY Tiprbopy BUKI3:

- HOPMUPYEMOI METPOJIOTHYECKOH XapaKTEePUCTUKOM SIBIISIETCA KaXKyIeecs yIeNbHOE CONPOTUBIICHHE,
OJHO3HAYHO CBSI3aHHOE C HU3MeEpsAeMOil pa3HOCThIO (a3, Iuama3oH OINpeNeNeHHS KaKyLIerocs YAEIbHOIO
conpotusienus - 1-200 OM-M;

- Tpenen JOMyCKaeMOW OCHOBHOW TOTPENTHOCTH ONperelieHui - He Oolee i(5+20p/ PB)%’ rae p -

aCCUMTAHHOE 3HaueHHWe Kaxkymerocsa YOC, - BepxHee 3HaueHHe omnpeaeasiemMoro YOC g IaHHOIO
Ps

Jrarma3oHa M3MepeHus pasHocTH (as;

- JomycKaeMmasi JOTOJHHUTENbHas TOTPelIHOCTh omnpeneneHuss YOC, BbI3BaHHAas HM3MEHEHHEM
TEeMITepaTyphl B CKBaXXUHE, HE MOJDKHA MPEeBhImaTh 0,2 OT 3HAYCHUS OCHOBHOM MOTPEITHOCTH Ha Kakmble 10°C
OTHOCUTENBHO CTaHAAPTHOIO 3HaueHus, pasHoro 20°C;

- JIoTycKaemasi JOTMONHUTENbHAs TOTPEITHOCTh M3MEPEHUs, BBI3BaHHAS HM3MEHEHHUEM HaIPSHKEHUS
nutanus B quanaszone +10%, He nomkHa npessiaTh 0,2 OT 3HaUY€HUS OCHOBHOM MOTPEIIHOCTH.

14.10.2.3 MunumanbHble TpeOOBaHUS K METOAMYECKOMY OOECHEUEHHIO 3aKJIIOYaloTCs B HAIWYHU
WHTEPIPETALUOHHBIX 3aBUCUMOCTEH, MO3BOJIIONINX ompenenauTs: YIC IIacToB OrpaHUYCHHON TOJNIIUHBI C
Y4eTOM BJIUSIHUS CKHH-(Q(EeKTa, TUaMeTpa CKBOXKUHBI, YACILHOIO COIPOTHUBIICHUS POMBIBOYHOMN KUIKOCTH H
BMEIIAIONIUX TIOPOJA TNPU OTCYTCTBHH IPOHUKHOBEHMS;, MapaMmeTphbl (IUaMeTp W YACIBHOE JJICKTPUUECKOE
COTIPOTHUBJICHNE) 30HBI MPOHUKHOBEHHUS U OKAHMIISIONIEH 30HBI B IJIaCTaX HEOTPAHUICHHON TOJIIIMHEIL.

14.10.3 IlepBuuHYyIO0 W MEPHOAMYCCKUE KATUOPOBKH BBIMOJHSIOT COIJIACHO OONIUM TPEeOOBaHUIM
pasgena 6.

[TomeBass xamMOpOBKa BBIMTONHSAETCS, €CITH MPH MCCIEAOBAHUAX FHCIIONB3YeTCsl Ha3eMHas IaHelb
yrnpasieHus. JonoaHUTeIbHBIE 71 METO/1a TpeOOBaHNUS 3aKITIOYAOTCS B CIETYIOIIEM:

14.10.3.1 llepuomuveckne KaMHOPOBKH BBIIONHSAIOT C TIOMOIIBIO OOpPa3OBOTO WMHUTATOpa
(TecT-KonbIla) B COOTBETCTBUU C AKCIUTYaTAIMOHHON JTOKYMEHTAIMeld Ha CKBOKWHHBIA MPUOOP U HA3EeMHYIO
TIaHEeJNb yIPaBJICHUS.

14.10.3.2 3nauenus CTaHAAPT- U HYJIb-CUTHATIOB JO U MOCTE UCCIEIOBAHUS CKBAXKUHBI YCTAaHABINBAIOT
C TIOMOIILI0 HA3eMHOW TMaHenu yrpasiieHus. Eciu paboTy BemayT ¢ mporpaMMHO-YIIPABIIEMON KapOTaxXKHOU
naboparopueii 0e3 MPUMEHEHUS MAHENN YIPABJICHUS, TO UCIOIb3YIOT 3HAYCHUS CTaHIAPT- U HYJIb-CUTHAJIOB,
3allMCaHHbIe TIPH MOCIeTHEeH TepHOANYECKOM KaTrOpoBKe.

14.10.4 VccnenoBanusi CKBaKUH BBITIONIHSIOT COTJIacCHO TpeboBaHusM M. 14.1.7 B HayanbHbINA MEPUO
reopu3NUecKuX padoT, YTOOBI MUCKIIOYUTH BIHSHUE 3(P(EKTOB, CBA3aHHBIX C 00pa3zoBaHUEM IIyOOKHX 30H
MIPOHUKHOBCHUSI.

14.10.4.1 CxopocTth kapoTtaxa He 6osee 1800 m/4.

14.10.5 OcHOBHbIE TOJOXKEHUS  KOHTPOJS  KadecTBa MepBUYHBIX MaTepuasioB BUKU3
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pernamMeHTupytotcs M. 6.6.3. JlonoaHUTeIbHbIE KPUTEPHH 3aKIIFOYAIOTCS B CICIYIOIICM:

14.10.5.1 Ilpm wcnonp30BaHUHM HA3eMHOW MAHENN YMPABICHUS DPACXOXKACHWUS 3HAYCHUH HYIb- U
CTaHIAPT-CUTHAJIOB B HAyaje U KOHIIE KCCIIEOBAaHMN M INPHU MOCIETHEH NEepHOAMYECKON KaauOpoBKE He
JOJDKHEI IPEBBIMIATH +5% OT 3HaUYEHWH CTaHAapT-CUTHAJA.

14.10.5.2 PacxoxaeHUsI MeXy OCHOBHBIM ¥ IIOBTOPHBIM M3MEPEHUSAMH HE TOJKHBI peBbIaTh +10%
B MHTEPBaIaX ¢ HOMHUHAIBHBIM AUAMETPOM CKBAKHHBI.

14.10.5.3 KonuuectBo cO60eB LU(POBOH pPETHCTpPaLlMi B MHTEPBAJIC HUCCIICAOBAHUN NOKHO OBITH HE
0oxee aByx Ha 100 ToUek 3aMMCH TaHHBIX.

14.10.6 Ha TBepapIX KOMUSX pe3yabTaThl M3MEPEHHH MPEICTABISIOT B JIOrapu(MHUUECKOM MaciuTade B
tpeke T3 crangapra API (puc. 1).

14.11 DyIeKTPOMATrHMTHBII KAPOTAXK MO 3aTYXaAHHIO

14.11.1 DnexTpoMarHUTHBIN KapoTaxk mo 3aryxaHuio (OMK3) ocHOBaH Ha HM3MepEeHHH 3aTyXaHHUs
BBICOKOYACTOTHOI'O 3JIEKTPOMAarHUTHOTO I10JIs1, BO30YKIaeMOr0 T€HEPaTOPHBIMU KaTyIIKaMH.

OMK3 npuMEHSIOT ISl OTPEISIICHHUS JJICKTPUYSCKON IMPOBOIUMOCTH IIOPOJ, ¢ KOTOPOHM CBS3aHO
3aTyXaHue 3JIEKTPOMAarHUTHOTO NoJIst. Ero gaHHble HCHONB3YIOT:

- U1 ONpEeAeNieHUsl YAETIbHOM JJIEKTPUYECKOM MNPOBOAMMOCTH (YIEJIBHOTO 3JIEKTPHUYECKOTrO
COIIPOTHBJICHUS) YaCTH ILIACTa, HE3ATPOHYTON TITyOOKUM IIPOHUKHOBCHHEM;

- JUIs BBIZIETICHUS KOJUIEKTOPOB B cilydae TiIyOokux (nuametp Oosee 0,8 M) 30H IPOHUKHOBEHUS,

- B KoMmiulekce ¢ gaHHbiMH WK - 11 BbIAENEHUS HHM3KOOMHBIX OKaWMISIOMIMX 30H B
He(TEeHACHIILIEHHBIX TJIacTax.

14.11.1.1 bnaronpusitHele ycnoBusi npumeHeHns OMK3 cymiecTByIOT B CKBa)KMHaX, 3aMOJHEHHBIX
MIPECHOM U c1ab0 MUHEPATU30BaHHOW MPOMBIBOYHON KHUIKOCTBIO, YAEIbHOE 3IEKTPUIECKOE COTPOTUBICHNE
KoTtopoii mpebimaet 0,2 OM M.

14.11.2 Cranmaptaas texnonorus DOMK3 mpenycmaTprBaeT mpoBeieHHE H3MEPEHHWH, MO KpaiHen
Mepe, IByMs pa3HOTIyOMHHBEIMH 30HAaMHu Ha dactorax 400 kIt (6ombmmoit 3oHm mmwHON 5,8 M) u 2500 k1
(30HI cpenHel TTyOMHHOCTH IUTHHOM 2,3 M), TOYKH 3alTUCH KOTOPBIX COBMEIIICHEI.

14.11.2.1 TpeboBaHUS K CKBAXXUHHOMY MTPHOOPY W HA3eMHOW TTAaHETH OTPEIENISIIOT:

- HOPMUPYEMOH METPOJIOTMYECKON XapaKTEPUCTHKOH SBJISETCS KaXKyLleecsl yIOeIbHOe 3JIEKTPHUECKOe
CONPOTHBICHUE (KaXyIIascsi yAelIbHas IPOBOAUMOCTB), CBSI3aHHOE C HM3MEPSIEMBIM  3aTyXaHUEM
3JIEKTPOMArHUTHOTO OIS,

- TUana3oH ONpeAeTIeHNs KaXKyIerocs yaeapHoro conpotusienus - 0,5-200 OM-m;

- TOpenen MOMyCKacMOW OCHOBHOW MOTPEIIHOCTH ONPEICICHUN - j:[5+0,05(p/ pH-l)]%, e p -

pacCuUnuTaHHOC CONPOTUBJICHUC, P, " HHUKHEC 3HAYCHUC OIPCACTIACMOro vVoC JUIA JAaHHOIO auaria3oHa
H

U3MEPEHUS 3aTyXaHHsI 3JIEKTPOMarHUTHOTO TOJIS;
- JOIycKaeMas MOrpEeIHOCTb, BBI3BaHHAS M3MEHEHUEM TeMIeparypsl Ha Kaxasie 10°C oTHOCHTENBHO
CTaHZ[APTHOTO 3Ha4eHHUs, paBHoro 20°C, paua +(2+3 p/ PB)%’ rie p - BepXHee 3HaueHue onpeenenus YOC

IUISl IaHHOTO Tana3oHa U3MEPEHUs 3aTyXaHusl.

14.11.2.2 MuHumanbHble TpeOOBaHUS K METOAMYECKOMY OOECHEUCHHIO 3aKJIIOYalOTCs B HAIWYMU
HWHTEPNPETANOHHBIX 3aBUCUMOCTEH, MO3BOJIOMIMX onpeaeste mo naHHbiM OMK3 u mceBzo6oxoBoro
kapotaxa YOC MmiacToB ¥ HaJU4YUE 30HBI IPOHUKHOBEHUS.

14.11.3 TIlepBuyHylo, NEPHOAWYECKUE M TOJICBbIE KAIUOPOBKH MPOBOJSAT COTJIACHO OOMIMM
TpeboBanusM paszena b.

14.11.3.1 Tlepuoguueckre KaIMOPOBKH BBIMOJHSIOT TIOCPEACTBOM TIOBEPOYHOTO CTONIAa TMpHU
pPacTOJIOXKEHHH BCIIOMOTATENIbHOW TeHepaTOPHONW KAaTyIIKH B TOYKAaX C W3BECTHBIMU 3HAYCHHSMH
pPEeTUCTPUPYEMOTO MTapaMeTpa.

14.11.3.2 TlomeByro KamwOpPOBKY OCYIIECCTBISIOT TI0O JBYM CTaHAapT-CHTHAjIaM, KOTOpPHIC
COOTBETCTBYIOT 3HAYEHHUSIM YJIEIbHBIX dJIEKTPHUECKUX COMPOTUBIICHHUN TOPO/I, paBHBIX 1 11 200 OM- M.

14.11.4 HccnenoBaHuss B CKBaXHWHAX BBIMOJHSIOT coriacHo TpeboBanusim M. 14.1.7. CkopocTh
KapoTtaxa - He Oonee 1500 m/4.

14.11.5 OcHOBHBIE TTOJIOKEHHSI KOHTPOJISI KAYeCTBAa M3MEPEHHUI periiaMeHTUpPYIOTCs Pa3feriom 6.

14.11.6 Ha TBepapIX KOMUSX pe3ybTaThl H3MEPEHHUH MPEICTABISIOT B JIOrapu(MHUUECKOM MaciTade B
tpeke T2 crangapra API (puc. 1).

14.12 ImdneKTpUYecKHil KAapoTaK
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14.12.1 Hwonextpudeckuii kapoTax ([K) ocHOBaH Ha W3MEpeHHMH aMIUIUTYIHBIX W/WIKM (Da30BBIX
XapaKTePUCTUK BBICOKOYACTOTHOI'O MAarHUTHOIO IOJIA, BO30Y>KAaeMOro I'€HEPaTOPHOH KaTyIIKOH 30HIa B
YaCTOTHOM /IMAIa30HE BBIIIE IIEPBbIX JECSITKOB Merarepi.

JusnekTpuyeckuii KapoTask BBINOJHSIOT C LEIbI0 M3MEPEHUS OTHOCUTEIBHON AMAIIEKTPUYECKOU
MIPOHMLIAEMOCTH TOPOJ M OLEHKH IO €€ 3HAUYCHUSIM XapaKTepa HACBHIIEHHOCTH IUIACTOB HPH HHU3KOU
MUHEpalu3aluy IUIACTOBBIX BOJ, Korda auddepeHnuanus NpoAyKTHBHBIX M BOJOHOCHBIX I1acToB mo YOC
He3HauuTedbHa. K BcrioMorarenbHBIM 3afjadyaM OTHOCAT ompefesieHre 3(GGEeKTHBHBIX He(TerazoHachIeHHbIX
TONIMH ¥ TOJNOXCHH KOHTAKTOB YITIEBOJIOPOJOB C BOJOI, OLEHKY 0ObeMHON BnakHoCTH W=k k

KOJUJIEKTOPOB, €CIIH JUaMeTp NPOHUKHOBEHMS He npeBbimaeT 0,6-0,8 M.

14.12.1.1 bnaronpusiTHble ycinoBUs NpuMeHeHus JIK cCymiecTByloT B CKBakMHaX, 3alOJIHEHHBIX
MPECHOH TMPOMBIBOYHOW KMIKOCTBIO M KHIKOCTBIO Ha He(TsHOW ocHoBe. OntumansHod mist [AK sBisercs
0011aCTh BBIIOIHCHHS COOTHOLICHUS Wgp>0,2, TAie ¢ - KpYroBas 4acToTa BO30YKIaeMOro dJIeKTPOMArHUTHOIO
noJisi (XapakTePUCTHKA CKBAKHHHOTO MPUOOpa), g, p - OTHOCUTEIbHAS AMAICKTPUYCCKAs NPOHULIACMOCTD U
YOC nopoxa (XapakTepUCTHKU pa3pe3a) COOTBETCTBEHHO. D(P(GEKTUBHOCTh METOJAa BO3pacTaeT B pa3pesax ¢
BbICOKUMH YOC miacToB (PH>6 Om'M) 1 HeryOOKMMH 30HAMH TIPOHUKHOBEHHS TPECHOW MPOMBIBOYHON

KUTKOCTH (PC>O’5 OM ™).

14.12.1.2 OrpaHuyeHuss TPUMEHEHHs METOAa CBSA3aHBl C BIMSHHEM (AKTOPOB, OCIOKHSIFOIIUX
ompefesieHHe TUIJICKTPUUECKONH MPOHULAEMOCTH: MWHEpATM30BaHHAs MPOMBIBOYHAS KHIKOCTB; JO0AaBKH
yTSOKENTUTEe Ha OCHOBE TeMaTUTa, MarHeTHTa M JPYTHX BEHIECTB C BHICOKUMH MAarHUTHBIMU CBOMCTBaMu;
KaBEPHO3HOCTh CTBOJIAa CKBaXHHBI; HHU3KkHe YIC IUIacTOB B paspe3e, OCOOCHHO B COUYETAHUHM C HHU3KUMH
3HAYCHUSIMH JTUDJICKTPUUECKON MPOHHUIIAEMOCTH (KOHKPETHBIC 3HAYCHUS YCTaHABIMBAIOT JUIsi palioHa pador);
riryookoe (6oree 3-4 mnaMeTpoB CKBa)KHH) MPOHUKHOBEHHE B IJIACTHI, 0COOCHHO MOBBIIIAIOIIEE.

14.12.2 Tlpubop AK comepXUT TPEeXdIESMEHTHBICE W3MEPUTCILHBIC 30HIBI, COCTOSAIINE M3 IBYX
COMKCHHBIX TI'€HEPAaTOPHBIX M OJHOM NPUEMHOM KaTylleK WM, HaoOOpOT, M3 TIE€HEpaTOpPHOW M ABYX
COMIKCHHBIX TPUEMHBIX KaTyIICK, KOTOPHIMH H3MEpSIOT PasHOCTE $as A ¢ (M cosA g, SinA@/2)
HATPSOKCHHOCTH  MArHUTHOTO MOJIS, aMIUIMTYAbl (H, w H ) HanpsKeHHOCTH MATHHTHOTO MONA U

BEJIMYMHBI, IPOU3BOIHBIE OT aMIUIMTY[, - Pa3HOCTh WIM OTHOIIEHHE aMIUIMTY[. JlIMHa 30HzZA - paccTosHHUE
MEXIy IeHepaTOpHON M NMPHEMHON KaTyLIKaMH; U3MEpHUTENbHas 0a3a 30HAA - PACCTOSHHE MEXIY HapHBIMU
TCHEPAaTOPHBIMU WJIM TNPHUEMHBIMH KaTyIIKaMu. TOUKy 3amiCH TpH PETUCTpalvu pa3HoOcTH (a3 WiH
HaNpsHKEHHOCTH MarHUTHOTO MOJIsI OTHOCAT K cepeauHe 0asbl.

Pexomenzyercst HCIoIb30BaHNE NPHOOPOB, MO3BOISIONIMX: ONPE/CISITH OTHOCHTEIBHEIC (asoBBIC (A ¢
, COSA@, SINA@/2) ¥ OTHOCHTENBHBIC AMIUIMTYAHBIC XapakrepucTuku f /H , uro obecrednsaer

ABTOHOMHOCTb OOpabOTKH M OcjialJIeHHE BIMSHHUSA TEOJOr0-TeXHHYECKUX YCIIOBHH HM3MEpEHUil (CKBayKUHBI,
BMEIIAIOMIMX TIOpOJ); peaqu30BaTh HE MEHee IBYX JJIMH 30HAOB WM JBYX YacTOT A oOecreueHHs
paavanbHBIX UCCEeNOBaHUM. J(nana3zoH mpUMeHseMBbIX 4acToT - 15-60 MI'n.

Bun uccnegoBaHuil He BBIIIENT M3 CTaJUU OIBITHO-METOJWYECKOTO MPHUMEHEHHs, MO3TOMY 3aJlaud
KOMIUIEKCHpoBaHus npudopa ¢ Apyrumu moayiasimu [ IC He akTyalbHBI.

14.12.3 IlepBuuHy0, TNEPUOIUYECKHE M TOJICBbIC KaJMOPOBKH MPOBOJAT COIJIACHO OOIIUM
TpeboBanusaM pasaena 6. JlomonHuTenbHbIe TPeOOBAHNUS 3aKITIOYAIOTCS B CIIETYFOIIEM:

14.12.3.1 IlepBu4HYI0 W TEPHOJUYECKHE KAIMOPOBKM BBITIONHIIOT B 3alOJHEHHOW BOJOW €MKOCTH
pasMepoM He MeHee 4x4x4 M LIS IOy YCHHs. 3aBHCHMOCTEHi PasHOCTH (a3 A ¢ ¥ OTHOLICHHS aMIUTHTY ] Hm/

H  1pu ynaneHud OT TPaHUIbI "Boma-Bo3ayx". IlomyueHHBIE 3aBUCUMOCTH CPAaBHUBAIOT C PACCYUTAHHBIMU

TEOPETHUECKHUMHU.

14.12.3.2 TloneBble KaMMOPOBKU BBHITIOJTHSIOT B BO3AYXE C MOMOIIBI0 MMOPTATUBHOTO UMUTATOPA CPEIIBI
IIPH PACHOJOXKEHNH CKBOXKWHHOTO mNpuOopa He MeHee 4deM B 1,7 M OT 3eMnu, u He Ommxe 2 M OT
METaJLTHYCCKUX IpeaMeToB. VIMuTHpyembie 3HAUCHNS A ¥ H /H  yKa3aHbl B IaCIIOPTE TECTA.

14.12.3.3 Ilepen HayaIoM U MO0 OKOHYAHUH HCCIIEIOBAHUN B CKBaXKHHAX IPOMUCHIBAIOT 3HAYEHUS HYIIb-
U CTaHJApPT-CUTHAJIOB, II0/IaBa€MbIX M3 CKBRXWHHOTO TNPUOOpa WIIM BCTPOSHHOTO HA3eMHOTO TI'eHeparopa
CHTHAJIOB.

14.12.4 VccnenoBanus B CKBaKMHAX HPOBOIAT COrlacHO TpeboBanusM M. 14.1.7 mocse BBINOJIHEHUS
npyrux BumoB OK m OMK. Hx BHIMONHAIOT Takke B CKBaXMHaX 'craporo QoHma", o0caXeHHBIX
HEeMeTAJUINYEeCKOH 00CaaHOI KOJIOHHOIA.

14.12.4.1 Ckopocth KapoTaxa - He 6onee 1200 m/4.

14.12.5 OcHOBHBIC TOJIOKEHHUsSI KOHTPOJS KauyecTBa M3MEPEHUI perijaMeHTUpYITCs pasferiom 6.
JononauTensHble TpeOOBaHUS ISl JAHHOTO BHJA UCCIIEIOBAHUH CIeqyIOLIHeE:
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14.12.5.1 3nHaueHuWst CTaHAAPT-CUTHAJIOB, 3apPETUCTPUPOBAHHBIE OO Hayala W 1O OKOHYAHUHU
HCCTIEOBAHNM, HE JODKHBI pa3nuuaThes 0osee uem Ha +10%.

14.12.5.2 3HaveHus IUAIEKTPUYECKOW TPOHHUIIAEMOCTH ¢, PACCUMUTAHHBIE /IS HENPOHHUIIAEMBIX
IUTaCTOB AHTUAPHUTOB, KAMEHHOH COJIM, KApOOHATHBIX IOPOA OOJIBILION TONIIMHEL, JOKHBI COOTBETCTBOBATh UX
TaOJIMYHBIM 3HaYCHUSM C TIOTPEIIHOCTHIO He Oojiee +1 OTH. ex. ¢.

14.12.5.3 HutepBanbl pas3pes3a, XapaKTEpU3YIOIIUECS YICIbHBIM COMNPOTHUBICHUEM MOPOJ MEHee 5
OMm-M, He 00pabaThIBAIOTCAL.

14.12.6 Ha TBepApIX KOMUSAX NPEACTABISIOT W3MEPEHHbIE 3HAYEHHsS] OTHOCHUTEIBHBIX (Aa30BBIX U
aAMIUTUTYIHBIX XapaKTEPHUCTHK, a TAK)KE PacyeTHYIO KPUBYIO ¢. Popma npeacTaBlieHHUs HE PETJIAMEHTUPYETCSI.

15 PaqnoakTUBHBIH KapOTaK

15.1 OcHOBHBIE ITOJIOKEHHUA

15.1.1 PamnoaktuBHeIi kapoTax (PK) - mccmenoanms, OCHOBaHHBIE HAa M3MEPEHUH TTapaMETPOB TTOJICH
MOHM3UPYIOMHNX YacTUI] (HEUTPOHOB M raMMa-KBaHTOB) C IIENIBIO OIPEJIEIeHUs IIePHO-(PU3NIECKUX CBOWCTB H
3JIEMEHTHOT'O COCTaBa TOPHBIX TIOPO/T.

15.1.2 PapnoakTHBHBIA KapoTaxX HE(PTIHBIX M Ta30BBIX CKBAXXWH BKIIFOYAET CIEAYIONIUE OCHOBHBIC
rpynnsl u3MepeHuil: ramMma-kapotaxk - 'K, ramma-ramma-kaporax - I'TK, nHeliTponnsiii kaporax - HK,
HEHTPOHHBIN aKTUBAI[MOHHBIA KapoTax. Kaxkmas rpynma moapasiensercs Ha HECKOIbKO MOTU(BHUKAIIH,
pa3IUYaONIecs THUIIOM W/WIA SHEPreTHYECKUM CIEKTPOM PETUCTPUPYEMOTO W3IYYCHHUS, KOHCTPYKIUCH
M3MEPUTEIIBLHBIX 30HJI0B, METOAMKAMH U3MEPEHUI U 00Pa0OTKH MEPBUYHBIX JTAHHBIX.

15.1.3 TlpuGopamu PK HemocpeacTBEHHO W3MEPSIIOTCS CHTHAJIBI JETEKTOpPa(0B) HOHU3HMPYIOIIETO
U3ITyYEeHUS B BUJE CKOPOCTH CUETA - YKCIIa UMITYJIbCOB, PETUCTPUPYEMBIX B €IMHUIY BPEMEHU. B HMITY ThCHBIX
U CHEKTpoMeTpuueckux Moaudukamusx PK perucrpupyroT CKOpPOCTH c4YeTa BO BpPEMEHHBIX HW/WIIH
SHEPTEeTUYECKUX OKHAX.

[lepexom oT ckopocTH cdeTa K Teo(PH3HMUECKHM XapaKTepHCTHKaM TIOpoA (IJIOTHOCTh TOPOJ,
3¢ (eKTUBHBIN aTOMHBI HOMEP SJIEMEHTOB, MAKPOCEUYECHHE 3aXBaTa HEUTPOHOB W JP.) U MX TeOJIOTHIECKUM
napamerpaM (IIOPUCTOCTh, HACBHIIIIEHHOCTh, BEMIECTBEHHBIH COCTAB MOPOJI) OCYIIECTBISIFOT C WCIOIB30BaHUEM
3aBUCHMOCTEH MEXIy TIIOKa3aHUSIMH CKBOXUHHBIX TPHOOPOB M YKa3aHHBIMH XapaKTePUCTUKAMU WIIH
rapaMeTpaMH, YCTAaHOBJICHHBIMA Ha MOJENSAX TIOPOJA, TEPECEUCHHBIX CKBRXHHOM, WU METOJIaMH
MAaTEeMaTUYECKOTO MOJICTUPOBAHUS.

15.1.4 Haubosnee BaXHBIMU DKCIUTYaTAlIMOHHBIME ¥ METPOJIOTUYECKHUMHU XapaKTePUCTUKAMU PUOOPOB
PK sBnstitores:

- TMana30HbI U3MEPEHUS Te0DU3MUECKUX XapaKTEPUCTHUK;

- IpeJeN JOMyCKaeMOW OCHOBHOM MOTPEIHOCTH U3MEPEHUH,

- IOITyCKAaeMbIe MaKCUMAIIBHBIE CKOPOCTH CUETA;

- HeCTaOMIILHOCTh CKOPOCTH CUETa IMPU HEMPEPHIBHOM paboTre mpubopa;

- MaKCHMaJIbHbIE 3HAUYEHUS TEMITEPATypPhl U JaBIICHUS B CKBAXKHUHE;

- MaKCHMaJIbHOE M MHHAMAJIbHOE 3HAUYEHUS BHYTPEHHETO AMaMeTPa UCCIIEAYEMBIX CKBAXKHH (00CaTHBIX
xomonH, HKT);

- BEpTUKAIBHOE pa3pelieHre MEeTo/a U TTyOUHHOCTh UCCIIEOBAHUIA.

3HaueHUs OTHX XapaKTEPUCTUK W JIOMyCKAaeMble OTKJIOHEHHWs OT HHUX perlIaMeHTHPYIOTCS
TpeOOBaHHUSMHU DKCILUTYaTAIIMOHHOHN IOKYMEHTAIIMK Ha KOHKPETHBIC IPUOOPHI.

15.1.5 MuHUManbHBIE TPEOOBAaHUS K METOAMYECKOMY 00ECIICUCHUI0 00paOOTKU JaHHBIX 3aKITFOYAI0TCS
B HAJIWYUU OCHOBHBIX HWHTEPIPETAIIMOHHBIX 3aBUCHUMOCTEH, YCTAHABIMBAIOIIMX B3aUMOCBS3b MEXKIY
U3MEPSICMBIMH CKOPOCTSIMH CYETa U UCKOMBIMH T€O(PU3NUCCKHMU XapaKTEPUCTUKAMU WM TEOJOTHUSCKUMHU
nmapaMeTpaMy TOpOJ I CTAaHAAPTHBIX YCJIOBHM W3MEPEHMM, a TakKe JIOMOJHHUTEIbHBIX 3aBUCHUMOCTEH,
MTO3BOJISIONINX YYECTh BIWSHUEC HA OCHOBHBIC 3aBHCHMOCTH TE€OJIOTO-TEXHUYECKUX YCIOBHU W3MEPCHUM:
JABJICHUSI U TEMIIEPaTyphl B CKBOXXHHE, €€ JUaMeTpa, CBONCTB MIPOMBIBOYHOHN JKHIKOCTH W TJIIMHUCTON KOPKH,
IUAMETPOB W TOJIIWH OO0CamHOW KOJOHHB M IIEMEHTHOTO KOJIbIIA, BEIIECTBEHHOTO COCTaBa IOPOJ,
MUHEPAJTN3aIIH IIACTOBBIX BOJI, ITIOTHOCTH (DITFOHJIOB H T.II.

CranmapTHble ycnoBus s OonpmmacTBa BunoB PK 3akimrouatorcs B creayromem:

- IOpOIBI TPEJCTABICHBl YHCTHIM M3BECTHAKOM (MHHEpaIormueckas mioTHocts 2,71 r/em’) c
rpaHyJISpHON (MEX3EPHOBOI) IOPUCTOCTHIO;

- TIOPBI TIOPOJIbI M CTBOJI CKBYKUHBI 3aITOJTHEHBI MPECHOW BOJIOM, MUHEpau3aIys KoTopoi MenbIie 0,2
r/m;
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- muameTp cKkBaxuHbI paBeH 200 MM, KaBepHBI U TIIMHHACTAs KOPKa OTCYTCTBYIOT;

- IpUOOP MPUKAT K CTEHKE CKBAXKHHBI,

- Temriepatypa okpyxkaromiei cpemasl 20°C, naBiaeHue arMochepHoe.

15.1.6 B 3aBucuMOCTH OT pemracMoi 3aadul BEIACISIOT OOIHE U EeTATbHBIC HCCIEAOBAHMS METOIaMH
PK (cm. pasgen 7). Omimuums Mexy HHMH 3aKITIOYArOTC B TPeOOBAaHUSAX TMOJMYYCHHUS HEUCKKCHHOM
vHpOpMAIUK IS TUIACTOB C MHHUMAIBHOW TOJIIHHON (hmin ), TMapaMmeTpsl KOTOPBIX TOZJIEKAT

KOJIMYECTBEHHON OIleHKEe, W 3aJJaHHOW CTATUCTHYECKOH (CITy4aiiHOM) G,, MOTPEIIHOCTH, MPUBEACHHON K

mIacTy TonuuHoi h = 1 M, 3HaUeHHEe KOTOPOH OMpeAeNAeTCs BRIPAKEHIEM:

c,.,=100

-~
CI1 60Jh s A)5

riae J - cpenHsis CKOpoCTh cueTa (MMIT/MHUH), V - CKOPOCTh TIoIbeMa Tipudopa (M/4).
BeimosiHenune 3THX TpeboBanuii (Tabnuua 5) mocturaercss BHIOOPOM MAaKCHMAIBHO TOMYCTHMOMR
CKOPOCTH V__  KapoTaa, KOTOpas, IPH OTCYTCTBMH KAaKHX-THOO IAPYIHX, CICUMATBHBIX I KOHKPETHOIO

THUIA IpUOOPOB TPEOOBAHUM, ONIPEAEIISICTCS] BBIPAKCHUEM:

Ve =610 02 J(h,, 1) -

m

rmue I3 - a¢pekTUBHAS [JTMHA 30H/A, M.

Tab6auua 5 - TpedoBaHusI K MUHMMAJIbHBIM TOJIIMHAM /i ¥ 3HAYEHHUSAM CJIyYalHBIX MOrpelHocTeil g
min

JJIs1 OOIIUX U JAeTaJbHBIX U3MepeHuii PK
¢

Bup uccnenosauuii hmm’ M G, %
OO0rme 3-+5 4+17
JleTanbHbIC 1,5+2,0 3+5

HpI/I HCIIOJIb30BAHNU HECKOJIBKHMX KaHaJIOB PErucTpannuu BBI6I/IpaCTCH 3HAYCHUC Vmax, MHUHHUMAJIBHOC

JUIs1 OTHOTO U3 KaHAJIOB.
YMeHblIEHHE CIyYallHOW MOrpeIIHOCTH G,, AOCTHIaeTCs CHUKEHHNEM CKOPOCTH KapoTaxa. B ciyuae

€Clli TIOABEMHHK He obecreynBaeT HEOOXOAMMYIO (HU3KYI0) CKOPOCTh KapoTayka, M3MEPEHUS BBIOJHSIOT 3a
HECKOJIBKO CITYCKOTIOABEMHBIX omnepanuii. X konudecTBo ompenensercs AeleHHeM MUHUMAIbHO BO3MOXHOMN
CKOPOCTH KapoTaxka, KOTOPYI0 00ecrieunBaeT MoJLeMHUK, Ha TpEOyeMyH0 CKOPOCTh H3MEPEHHUH.

15.1.7 IloBeImeHue NeTaILHOCTA UCCIIEIOBAHUIN JOCTUTACTCS YMEHBIIICHHEM ITIara JUCKPETH3AIUH TI0
riryOMHe IIpHU OHOBPEMEHHOM CHMXXEHUH CKOPOCTH KapoTaxka. lllar nuckperusannu 1o riayOuHE BEIOHPAIOT U3
psana 0,2; 0,1; 0,05 m.

15.1.8 Iponemypbl kKaauOPOBKH CKBKUHHBIX MPUOOPOB, MPOBEIEHI N3MEPEHHUI, KOHTPOJIS Ka4ecTBa
MEPBUYHBIX JaHHBIX, PEAAKTUPOBAHMS M IEPBHUYHOM OOpaOOTKM JaHHBIX, BBIAAYM TBEPABIX KOIHUH
perilaMeHTUpPYIOTCS TpeOboBaHusIMU Pa3zena 6.

15.1.9 KanubpoBky, TexHMUYECKOe OOCIy)XMBaHHE, HCCICIOBAaHHS CKBRXHH MmpuOOpaMu
PaaroaKTUBHOTO KapoTaxka MPOBOJIAT, CTPOro cobmoaas TpedoBanus nokymentos: Cl12.6.1.758-99 "Hopmsr
pamunanuonHoi 6e3omacHoctt HPB-99". M.: MunsapaB Poccumn, 1999; CI1 2.6.1.799-99 "OcuoBHBbIe
caHWTapHble TpaBwia oOecreueHus pamuarionHon Oesomacuoctu OCIIOPB-99", M.: Munsapas Poccun,
2000; oTpaciaeBBIX HOPMATHBHO-TEXHUYECKUX M PYKOBOISIIUX JOKYMEHTOB IO OOCCICUCHUIO PaTUalliOHHON
0€e301acHOCTH.

15.1.10 Bce paboThl ¢ WCTOYHMKAMHU HWOHHU3HPYIOMHMX HM3IYICHUH M PaIdOAKTHBHBIMH BEIICCTBAMH
IIPOBOJUT TEPCOHAN, OOYyUEHHbBIM M MOIYLIEHHBIH K COOTBETCTBYIOLIMM BHIaM pabOT B COOTBETCTBUHU C
TpeboBanusaMu, HopMamu u mpasmnamu HPBE-99 u OCIMOPB-99.

15.1.11 PabGoThl Ha METPOJOTHYECKHUX CTEHJAX IO TOBEPKE CKBAKWHHBIX MPHOOPOB, B KOTOPHIX
YCTAHOBJICHBI UCTOYHHUKH PAJHOAKTHBHOTO M3JTYUEHHs, BBIOJIHSIIOT B CIICIMAIbHO BBIICICHHBIX TOMEIICHUAX
(mnomagkax), UCKIIOYAIOIIUX AOCTYI JIML, HE AOMYLIEHHBIX K PadoTe ¢ MOHH3UPYIOUIMMHU H3IyYCHHSIMH H
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HEIMOCPEICTBEHHO HE 3aHATHIX paboTaMu 1O MOBEPKE.
[ToBepky umcrounnkoB C -137 Ha TEPMETUYHOCTh YMAKOBKHM AKTUBHOW KOMIOHEHTHI BBHINOHSIOT,
S

pacmonaras OoAMH pa3 30HAOBYIO dYacTh mnpubopa ITK-II komauMannOHHBIMH OTBEPCTHSIMM BHHU3 Ha
CTaHJAPTHOM 00pas3le MIOTHOCTH, BBHIIIOJHEHHOM M3 aJIOMHUHHS, BTOPOW pa3 - pacmojaras TOT ke oOpaser
INIOTHOCTHU Ha 30HHOBOI71 qacTu, HOBepHYTOﬁ KOJUIMMAaMOHHBIMU OTBEPCTUAMU BBEPX. HOHyCTI/IMaSI Pa3HOCTH
ITOKa3aHUH MPHU YKa3aHHBIX MOJIOXKEHHSIX MpUOopa He JOJDKHA MPEBRIIATh 43%.

15.1.12 [lpenmpustss W OpraHU3AINH, BBHIOJHSIIONNE PAaOOTHl ¢ MCTOYHUKAMH WOHH3HPYIOIIETO U
PaAMOaKTUBHOTO M3IYUYESHHS, JOJDKHBI OBITh OCHAIIEHBI MIEPEHOCHBIMU MPUOOPAMH TSI H3MEPEHUSI MOIITHOCTH
036l TaMMa- W HEHUTPOHHOTO H3IIyYEHUS W paguoMerpamMu anb(a- U OeTa-W3ImydeHUs UIsl KOHTPOJIS
3arpsi3HEHUSI KOKHBIX MOKPOBOB JIIOJAEH, CPEACTB MHAMBUAYAJIBHOM 3alllUThI, MOBEPXHOCTEH MPOMBICIOBOIO
000pyZOBaHMSA U TPYHTA.

15.2 UHTerpajbHblil raMMa-KapoTaK

15.2.1 UnterpanbHblii ramma-kapotax (I'K) ocHOBaH Ha M3MepeHUH €CTECTBEHHOTO TaMMa-HM3JIydeHus
TOpHBIX mopoJ. M3Mepsemasi BelHYMHA - CKOPOCTh CYETa B UMITYJIbCaX B MHUHYTY (uMr/mMuH). OCHOBHas
pacdeTHasi BeTMYMHA - MOIIIHOCTD AKCIIO3UIIMOHHON 103bI B MUKpOpeHTreHax B yac (MO/], MxP/u).

I'amMma-kapoTak IPUMEHSIOT AJsl PELICHUS 3a7ay: BBIAEICHUS B Pa3pe3ax CKBAKUH MECTOIOJIOKEHUS
[IOJIE3HBIX ~ MCKOIAEMBIX, OTJIMYAIOUIMXCS  IOHIKEHHOM  WJIM  IOBBILIEHHOH  IaMMa-aKTUBHOCTBIO;
JUTOJIOTHYECKOT0 PACUIICHEHHUS] M KOPPEIALUH Pa3pe30B 0CAJOYHBIX MOPO; BBIACICHUS KOJJIEKTOPOB; OLCHKH
[JIMHACTOCTH HOPOA; MAaCcCOBBIX ITOMCKOB PaJMOaKTHUBHOTO ChIpbs. B oOcaxeHHbIx ckBaxkuHax ['K mpumenstor
IUISl BBISIBJICHHS PaAMOT€OXMMUYECKUX aHOMaJHi, oOpa3ylomuxcs B mpouecce BeITecHeHUsI Hedtu Bomoit. C
ucnonb3oBanueM ['K pemaroT TeXHONOTHYecKylo 3aJady - YBA3KY MO IiyOuHe naHHbIX Bcex BuaoB [MC B
OTKPBITOM M 00Ca:KEHHOM CTBOJIE.

'aMma-kapoTak BBIMOJHSIOT BO BceX 0€3 MCKIIIOYCHUS HEOOCAKEHHBIX M OOCaKCHHBIX CKBAYKHHAX,
3aIOJIHCHHBIX JIFO0OU IPOMBIBOYHOM KUJIKOCTBIO WU T'a30M.

15.2.2 NsmepurenvHas ycraHoBka 'K cocrouT u3 merekropa(oB) ramMMa-KBaHTOB W JIJIEKTPOHHOM
cxeMbl. TouKkoii 3anucu ABJISIETCS cepelHa JEeTEKTopa.

30HA (MOAYIb) TMPUMEHSIOT B KadecTBE CaMOCTOSTEFHOTO MPHUOOpa WM BKIIOYAIOT B COCTaB
KOMIUIEKCHBIX TTPHOOPOB, peanu3yronux Heckonbko MeToaoB I IC. Moayns ['K koMIuIeKCHpyeTCst ¢ APyTHMHA
MOJYJISIMU 0€3 OrpaHNYEHUI.

15.2.2.1 TpeboBanwus k m3mepuTensHoi ycraHoBke ['K:

- HOPMHPYEMBIMH METPOJIOTMYECKHMHU XapaKTEePUCTUKAMH SBILSIFOTCS MOIIHOCTH 3KCIO3MLMOHHON
o361 (MO/1) unm sxBUBasieHTHas MaccoBas aoiisi ypaHa (OMJY), koTopeie pacCUUTHIBAIOT 110 U3MEPEHHOM
CKOPOCTH cYeTa UMIYJIbCoB (cM. M. 15.1.3);

- quana3onsl onpeneneHust MO/JI - 0-250 mxP/4, SMJY - 0-200 ppmU;

- Tpelenbl JOMYyCKaeMBIX OCHOBHBIX OTHOCHUTEIBHBIX MOTpemHocTeil ompeaenenus MDOJ[ - +15%;
OMAY - 4[4,3+0,7(200/ Us-l)]%, rae U3 - SKBUBaJICHTHAsI MaccoBas 10 ypaHa, ppmU;

- JOIycKaeMas JOMOJIHUTEIbHAS! MOTPEITHOCTh OIMpeAeNiCHUs, BhI3BaHHAS W3MEHEHHEM HaNpsKEHUS
nutanus B quanaszone +10%, He nomkHa npeBsimaTh 0,2 3HaYEHUS] OCHOBHOM MOTPEITHOCTH;

- JIoIycKaeMas JIOTIOTHUTENbHAs MOTPEeIIHOCTh ONPEeICHNUs], BbI3BaHHAS U3MEHEHUEM TEMIIEpaTyphl B
CKBa)XHMHE, HE NMOJDKHA mpeBbimarh 0,1 3HAYCHHMS OCHOBHOHM MOTPENIHOCTH Ha Kaxkible 10°C OTHOCHUTEIHHO
CTaHJAPTHOTO 3HaYeHus, paBHOTO 20°C.

15.2.2.2 MwuHuMaNbHBIE TPeOOBAaHUS K METOAMYCCKOMY OOECIICUCHHUIO 3aKIIOYAlOTCS B HAJTHYAH
3aBUCUMOCTEH: KaTUOPOBOYHBIX, ITO3BOJISIOMINX IEPEHTH K CKOPOCTH cdeTa (B HWMI/MHH) K MOITHOCTH
SKCIO3ULIMOHHON [103bl, BBIPaKEHHON B MUKpPOPEHTI€HAaX B 4Yac, WM 3KBUBAJIEHTHOM MaccOBOW J0J€ ypaHa,
BBIp2XEHHOH B mpommuie ypaHa (ppmU ); MONMpaBOYHBIX, YYHTHIBAIOIIWX Biusane Ha MO m OMIAY
reoJoro-TeXHUYECKUX YCIOBUW W3MEPEeHHs - JWaMeTpa CKBAKWHBI, TIMHHCTOM KOPKW, THIIA W CBOWCTB
IIPOMBIBOYHOH JKUJIKOCTH, TUNIOTHOCTEN U TOJIINH 00CaIHON KOJIOHHBI U IIEMEHTHOTO KaMHS.

15.2.3 TlepBuuHytO, IEPUOTUIECKHE U TOJICBhIC KAIMOPOBKHU, a TaK)Ke UCCIEAOBAaHUS B CKBAKUHAX
BEJyT COTIaCHO OOIUM TpeboBaHusM pasaena 6.

15.2.3.1 OCHOBHBIM CpEICTBOM NEPBUYHON M MEPHOANIECKUX KaTHOPOBOK SIBISIETCS TO3UMETpUUECKast
ycranoBka YII-I'K, mpencraBnsromas co0od 3aKkperuieHHbIH Ha TOJBUKHON TEJICKKE KOJTUMATOP, JUAMETP
IIMHIPUIECKOTO KaHaita KoToporo paBeH 90 mm. [[ns co3maHust TpeOyeMOW MOIIHOCTH JKCIIO3UIIHOHHOM
JI03BI IPUMEHSIOT HCTOYHUK TaMMa-U3TydeHNs paauii-226 B IIaTHHO-UPUANEBOH Karcyne tuna EP.

15.2.3.2 CkopocTh KapoTaka ONIpEmeseTCsS 3HAUYCHHWEM JOIYCKaeMOW OCHOBHOH OTHOCHUTEIHHOU
norpemrHocTH. 11 M3MepsieMbIX BeNIMYHH (CKOPOCTH CYeTa) €€ 3HA4YeHHEe He JIOJDKHO MPEeBHImaTh 4+6% i
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o0mmx u +5% g nertanpHBIX HCcienoBaHWA. PekomeHmyemas CKOpPOCTh HCCIEIOBAaHUM HE JOJDKHA
npeBsimath 600 M/4 B Teppurennom u 400 M/4 B KapOOHATHOM pa3pesax.

IIpu wucnome3oBanmm Moxyiss 'K B cocraBe KOMOWHHPOBaHHBIX COOPOK CKOPOCTh KapoTaxka
OTIpesieTIsieTCs CKOPOCTHIO UccieoBaHui ApyrumMu Moayiisimu I'YC, ecnm st HIX yCTaHOBIIEHBI OoJiee HU3KHE
CKOpPOCTH IIPOBEACHUS UCCIIEAOBaHUM.

15.2.4 OcHOBHbIC TOJIOKEHUS KOHTPOJS KadecTBAa W3MEPEHHH perjaMeHTHPYIOTCS pPasferiom 6.
JlomoHUTENBHBIE KPUTEPUH:

15.2.4.1 PacxoxneHuss MeXay OCHOBHBIM, TOBTOPHBIM U KOHTPOJIBHBIM M3MEPEHHUSIMH 10 MHTEpBAJIaM
He MeHee 10 M He JOJDKHBI PEBBIIaTh +6% A o0mmx u +5% JUIs NeTaabHBIX UCCIICIOBAHUN.

15.2.4.2 B wuHTepBane KOHTPOJBHBIX H3MEPEHHH TOJIIMHBI W KOH(UTYpalUH OIMOPHBIX IUIACTOB
JIOJDKHBI COOTBETCTBOBATH YCTAHOBIIEHHBIM IO JAaHHBIM HCCIIEOBAHUMN, BHITOJHEHHBIX paHee.

15.2.5 Ha TBepApIX KONMSIX Pe3ysbTaThl U3MEPEHHUH MPEACTABIAIOT B IMHEHHOM MacmTabe B Tpeke T1

(puc. 1).

15.3 CnekTpoMeTpHYeCKH raMMa-KapoTax

15.3.1 Cnexrpomerpuuecknii ramma-kapotax (CI'K) ocHoBaH Ha M3MEpEeHHH CIEKTPaTbHOTO COCTaBa
€CTECTBEHHOI'0 T'aMMa-N3Iy4eHHUs] TOPHBIX HOPOA C LIETbI0 ONPEAETICHUS] MacCOBOM KOHLEHTPAMU B IOPOAax
ypaHa, Topusi U Kanus. V3Mepsemble BEIMYMHBI - CKOPOCTH CYETa B HHEPreTHMYECKHX OKHAX B WMII/MUH,
pacueTHbIe BEJIMYMHBI - MAaCCOBBIE COJAEP)KaHMS B MOpPOJE ypaHa M TOpHs, B NpoMuiuie (ppm), Kaaus - B
nporeHTax (%).

CrekTpoMeTpHYEeCKHIl ~ ramma-KapoTaxk  NPUMEHSIOT  JUId  peleHus  3ajad  JeTaJbHOU
cTpaturpapuuecKoil KOPPEIaLud pa3pe3oB, BBIACICHUS OTACIbHBIX JIUTOTUIIOB MOPOA B Pa3IMYHbIX (alusix,
KOJINYECTBEHHOM OIEHKHU TIMHHUCTOCTH MOPOJI, TUIA U COAEPYKAHMS TIIMHHUCTBIX MHHEPAJIOB M OPraHOTEHHOTO
yriepoaa, BBIACICHHS MPH OJIATONPHUITHBIX YCJIOBHSX BBICOKONPOHUIIAEMBIX U TPEIIUHOBATHIX 30H H
00BO/THEHHBIX HHTEPBAJIOB.

BbImonHAIOT B HEOOCAKEHHBIX M OOCaKEHHBIX CKBaXKMHAX, 3AIONHEHHBIX JIO00H IPOMBIBOYHOM
KHUJIKOCTBIO HJIU Ta30M.

15.3.2 NUsmepurenpHas yctaHoBKa CI'K cOCTOUT U3 CUMHTWUIALIMOHHOTO JETEKTOpa raMMa-u3y4eHus
1 3JIEKTPOHHOHN cxeMbl. TOUKOH 3anucH SBIsIETCS cepearHa AETEKTOpa.

CkBaXMHHBIA MPHOOP, U3TOTOBJICHHBIN B BHIE MOXYJS, KOMIUIEKCUPYIOT C IPYTUMH MOIYJISIMHU Oe3
OTpaHUYCHUM.

15.3.2.1 TpeGoBaHus K U3MEPUTENHFHON YCTaHOBKE:

- HOPMHPYEMBIMH METPOJIOTMYECKUMH XapaKTEPUCTUKAMHU SBJIAIOTCS 3KBUBAJIEHTHBIE MACCOBBIE JI0JIU
ypaHa, TOpHUsS M Kajlusd, KOTOpBIE PAcCUUTHIBAIOT MO H3MEPEHHOMY (B HUMIYJIbCax B MHHYTY) CIEKTPY
€CTECTBEHHOT'0 TaMMa-U3TyYeHHS;

- JIMana3oHbl OMpPEEICHNs] SKBHBAJIEHTHBIX MAaCCOBBIX J0Jei ypaHa u Topus - 0- 200 ppm, xamus -
0,1-20%;

- Mpelen JOMyCKaeMOW OCHOBHOM OTHOCHUTEIBHON TMOTPEITHOCTH OIpeNeieHus SKBUBaJIEHTHOU
MacCOBOH ToJH U3 ypaHa - +[4,3+0,7(200/ Ua—l)]%;

- IOIMycKaeMas IOTIOTHUTENbHAS TTOTPEIIHOCTD OMPEIEICHNUs], BbI3BaHHAS U3MEHEHHEM TEMITEpaTyphl B
CKBa)XHWHE, HE NMOJDKHA TpeBbimarh 0,1 3HAYCHWS OCHOBHOH MOTPEITHOCTH Ha Kaxkable 10°C OTHOCHTEIHHO
CTaHAAPTHOTO 3Ha4YeHUs, paBHOTO 20°C;

- TIpe/IeTbl IOMyCKaeMbIX OCHOBHBIX ITOTPEITHOCTEH N3MEPEHNH KaHAIIOB yYpaHa U Topus He 6omnee +(1,5
-2,0) ppm u xanana kanus He 6omnee +0,5%.

15.3.2.2 MuHumanbsHble TpeOOBaHUS K METOJUYECKOMY OOECHECYEHHIO 3aKJIIOYalOTCS B HAIWYUU
QITOPUTMOB M 3aBHCUMOCTEH: KaJTUOPOBOYHBIX, MO3BOJISIIOIIMX MEPEHTH OT CKOPOCTEH cyera (B MMI/MHH) K
SKBHMBAJEHTHBIM MAacCOBBIM JOJSIM YpaHa, TOpPUS M Kajius, BBIPRXEHHBIX B MPOMIIIIE M TPOLEHTax;
MIONPABOYHBIX, YUYUTHIBAIOUINX BIUSHUE Ha PaCUETHBIE BEIIMYMHBI T€0JIOTO-TEXHUUYECKUX YCIOBUN M3MEPEHUS -
JIMaMeTpa CKBaXXUHBI, TOJUIMHBI TIIMHUCTOW KOPKH, TUIA U CBOWCTB MPOMBIBOYHOW >KHAKOCTH, MIJIOTHOCTEN U
TOJIIUH 00caHON KOJIOHHBI M IEMEHTHOTO KaMHSI.

15.3.3 IlepBuuHyr0, IEPUOANYCCKIE M TIOJIEBEIC KaTUOPOBKH, a TAK)KE HCCICIOBAHHUS B CKBaXKMHAX
BEJIyT COTJIACHO TpeOOBaHUsIM Pa3erna 6 u 3KCILTyaTallMOHHON TOKYMEHTAIMH Ha puoop.

15.3.3.1 OCHOBHBIM CPEICTBOM KATMOPOBOK SIBJILSIFOTCS 00pa3Ibl SKBHBAJICHTHON MacCOBOM JTOJIM ypaHa
C U3BECTHBIMHU COJIEP)KaHUSMHM ypaHa, TOpUS U Kaliud U Tpyu umutatopa SMJLY.

15.3.3.2 B mpouecce HCCACAOBAHUM PETUCTPUPYIOT TaKXKE€ CYMMapHYI CKOpPOCTb CuUe€Ta H
paccuntheiBatoT MO eCTECTBEHHOTO raMMa-H3ITydeHusl.

15.3.3.3 CxopocThb KapoTaka pErNIAMEHTHPYETCS TEXHUYECKOH [OKyMEHTalMell Ha KOHKPETHYIO

24.12.2024 Cucrema TAPAHT 75



Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

anmapaTypy, IpA 3TOM IMOTPEIIHOCTh OMPEAETICHUS MAaCCOBBIX COAEP)KaHWN ypaHa, TOpUSA M Kajus B IUIacTax
MHUHUMaJbHON TonmumHbl (Tabnuua 5) He MOMKHA TPEBBINIATH TMPEACTbl JOMYyCKaeMbIX OCHOBHBIX
OTHOCHUTEIBHBIX MOTPEIIHOCTEN U3MEPEHUIA.

15.3.4 OcHOBHBIC IOJIOKEHHSI KOHTPOJISI KadyecTBa H3MEPEHUH pErjJaMeHTHPYIOTCA pPas3fefiom 6.
JlomoTHUTENBHBIE KPUTEPUH:

15.3.4.1 PacxoxaeHusi MEXIYy OCHOBHBIM, IOBTOPHBIM UM KOHTPOJBHBIM H3MEPECHUAMH JJiA
WHTETPAILHOTO KaHaja B WHTepBaie He MeHee 10 M He MOIDKHBI mpeBblarh +6% s oOmmx u +5% is
JETANBHBIX MCCIIEN0BaHUM; ISl KAaHAJIOB YpaHa, TOPHS U Kallusl pacXOXkKACHUS HE TOJIKHBI IPEBBIATh MPEeIbl
OCHOBHBIX ITOTPEIIHOCTEN.

15.3.5 Ha TBepapIX KOMUSAX KPHUBBIE MAacCCOBBIX COAEP)KAHMUN ypaHa, TOPUS U Kajlus MPEICTaBISIOT B
JAuHeWHOM MaciiTade B Tpeke T2, nnrerpaibhyto kpusyto 'K - B tpeke T1 (puc. 1).

15.4 HeliTpoHHBII1 KapoTaxK

15.4.1 Hetirponnsrii kapotaxxk (HK) ocHoBan Ha 00MydeHWH CKBOXHHBI W TOPOJ HEHTpOHAMH OT
CTallHOHAPHOT'O AMITYyJIBHOTO HMCTOYHHKA W H3MEPEHHMH IIIOTHOCTEH IIOTOKOB HAITEIUIOBBIX M TEIUIOBBIX
HEHTPOHOB W (WIM) TaMMa-KBAaHTOB, O0Opa3yIOLIMXCS B pe3yibTaTe SACPHBIX PEAKLUM paccesHUA W 3axBaTa
HelTpoHOB. 3MepsiemMast BETMYMHA - CKOPOCTh CYETA B UMITYJIbCAX B MUHYTY (MMII/MUH); pacyeTHasl BeTUUMHA
- BOJIOPOJIOCOJICPKaHUE MTOPOJI B CTAaHAAPTHBIX ycioBusx (cM. M. 15.1.5) B mponenTax.

B 3aBHCcHMOCTH OT pEruCTpUPYEMOro M3IYUYEHMsI PA3INYarOT: HEUTPOHHBIN KapoTaX MO HaJATEIUIOBBIM
Hedtponam - HHK-HT; HelTponHslli kapotax 1o TermioBelM Heitponam - HHK-T; HeltponHsIi
ramma-kapotaxx - HIK. IlepBbie nBa BHAAa HCCICAOBAHUM BBIMOIHAIOT, KaK MPaBUIO, C IOMOIIBIO
KOMIICHCUPOBAHHBIX ~HM3MEPHUTEIBHBIX 30HJOB, COJAEpXKAIIMX JBa JeTekropa HedTponoB; HIK -
OJTHO30HIOBBIMH TIPUOOpaMHU, COAEPIKAIIMMHI UCTOYHUK HEUTPOHOB M OJIUH JICTEKTOP raMMa-H3IyYeHNUSI.

HeiiTpoHHBINT KapoTaX MNPUMEHAIOT B HEOOCAKEHHBIX M OOCAKEHHBIX CKBAXHHAX C IIEIBIO
JUTOJIOTHYECKOTO PACWIECHEHHS pPa3pe3oB, OIPENENIeHHs EMKOCTHBIX TapaMeTpoB Tmopon (00BeMoB
MUHEpaJbHBIX KOMIIOHEHT CKeJeTa H IIOPOBOTO IPOCTPAHCTBA), BBIAEJNEHHS Ta30KUAKOCTHOIO H
BOIOHE(TSIHOIO KOHTAKTOB, OIpeneneHus KO3((HUIMEHTOB Ta30HACBHIIIEHHOCTH B NPHCKBAKUHHOM 4YacTH
KOJJIEKTOpA.

15.4.2 Obnactamu 3pdexruBHOTO TprMeHeHns HK mipu ornpeneneHny mopucTOCTH U JIUTOIOTHIECKOM
pacuUIeHEHNN pa3pesa sBISIFOTCS:

- s HHK-HT - moponsr ¢ mo0biM BoopoaocoaepKaHueM, JIIOOBIMI MUHEPaTH3alUsAMHU TIaCTOBBIX
BOJ Cm1 Y TIPOMBIBOYHON JKUAKOCTH me (B TOM ymcie ¢ 1000 KOHTPacTHOCTHIO Crm u me B 30HE

WCCIIEIOBAHUS METOJIA), TIPY HEBHICOKOW KaBEPHO3HOCTH CTBOJIA CKBAKHUHHI,
- it HHK-T - mopoas! ¢ mo0siM BogopoocoaepxkanueM, HeBbicokumu C - u C  (mensbie 50-70
1 IDK

r/n NaCl) u cnaboit kontpactHocTeio C u C
juuig DK

- s HI'K - mopozst ¢ HuszkumM (Mesbine 8-12%) BomopomocoiepKaHieM U TF0OBIMU Crm u ka, a
Takke mopos! co cpeaanm (8-20%) BOIOPOI0COAEpKAHUEM, ECITH CmT u ka He mipeBbimarot 100 /1.

Oo6nactsamu 3¢ dpextuBHOro npumeHenns HK npu BbIIeIeHUN ra30HOCHBIX TIACTOB, Ta30KHIKOCTHOTO
KOHTaKTa, ONpeAcacHIH KO HUIIMESHTA Ta30HACHIIIICHHOCTH SBJISIOTCS:

- mia HHK-HT - mopomsl ¢ moObM BOIOPOJOCOAEpKAHWEM TIPH JHAMETpPEe CKBAXUHBI, HE
nipesbImaronieM 200 mMM;

- gnas HHK-T - mopomel ¢ Bomopomoconepkanuem Oomee 10% mnpu nuamerpe CKBaKWUHBI, HE
npesblarmemM 250 Mm;

- nnst HI'K - mopozst ¢ Bogopoaocoaep:xanueM Menee 20%.

15.4.3 Usmepurenshsbiii 3051 HK comepkur amMnynbHBIH UCTOYHHMK HEWTPOHOB M OIWH WK ABa (U
0oJiee) JeTeKTopa HEHTPOHOB (HAATEIUIOBBIX MIIH TEIUIOBBIX) WM TaMMa-U3TydeHHs. ToUYKa 3alucH - CepeinHa
PAcCTOSHUS MEXJy HMCTOYHUKOM W JIETEKTOPOM I OJHO30HIOBBIX MPUOOPOB M CEpeIUHA MEXKIY IBYMS
JICTEKTOPAaMH [ KOMIICHCUPOBAHHBIX (JIBYX30H/IOBBIX ) IPHUOOPOB.

Monyns HK xoMIutekcupyetcst ¢ ApyruMu MOAYJISIMU Oe3 OrpaHHYeHUH.

15.4.3.1 TpeboBanus kK u3MepuTeNbHbIM 30H1aM HK:

- HOPMHPYEMOU METPOJIOTHIECKOW XapaKTEPUCTUKON CIY>KUT BOJOHACHIIIEHHAS IMOPHCTOCTH TOPHBIX
TIOPOJI, KOTOPYIO PACCUUTHIBAIOT 10 U3MEPEHHBIM CKOPOCTSIM CUETa UMITYJIECOB;

- TMATIa30H OTIPEIETICHHUS BOJAOHACHIIIIEHHOW MOpUCTOCTH - 1-40%);

- TIpeieT OMyCKaeMOoil OCHOBHOM OTHOCHUTENBHOM MOTPEIIHOCTH ONpeesieH i 3a BpeMs Hadopa 10000
AMITYJTECOB - HE OoJiee :t[4’2+2’3(40/kn_1)]%;
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- Tpenmen JIOMyCKaeMOW OCHOBHOM OTHOCHTENBHOW IOTPENIHOCTH OIpENeNiCHHH Ui pexnMa
nuccnenoBanus (ckopocts 400 m/4, TommuHa Totacta 1 M) 3a Bpems 10 ¢ - He Goree i[6,3+2,3(40/kn-1)]%;

- JIoMycKaeMas IOTIOTHUTENbHAS MTOTPEIIHOCTD ONPEAeICHNUs], BbI3BaHHAS U3MEHEHHEM TEMIIEPaTyphl B
CKBa)XHMHE, HE NMOJDKHA mpeBbimarh 0,1 3HAYCHHWS OCHOBHOHM MOTPENIHOCTH Ha Kaxible 10°C OTHOCHUTEIHHO
CTaHAAPTHOTO 3Ha4YeHUs, paBHOTO 20°C;

- TOTIOJTHHUTENbHAS TIOTPEIIHOCTH OIpE/IeeH s, BEI3BaHHA M3MEHEHHEM HalpsDKeHUs TUTaHns Ha 410
%, - "He Ooiree 0,2 3HAYCHUS OCHOBHOM IOTPEIITHOCTH.

15.4.3.2 MwunauManbHBIE TpeOOBaHUS K METOIWYECKOMY OOECIICUeHHIO 3aKII0YAl0TCd B HATUYUAU
3aBUCHMOCTEN: KaTMOPOBOYHBIX, YCTAHABIMBAIOIINX CBA3b MEXIY IIOPUCTOCTHIO U CKOPOCTSIMH CUETa KaKIOTO
30H/Ia B CTaHJAPTHBIX YCIOBUAX u3MepeHud (cM. M. 15.1.5); monmpaBOYHBIX, YUUTHIBAIONIMX OTKIOHEHHE
YCIIOBUH M3MEPEHUH OT CTAaHIAPTHBIX M BIMSHUE (POHA ECTECTBEHHOTO raMMa-u3Iy4eHus nopo (mocneanee -
toabko 1 HI'K).

15.4.4 TlepBuuHylO, TIEPUOIUYECCKHE U TOJICBHIC KATMOPOBKHU, a TAaK)KE UCCICAOBAaHUS B CKBAKUHAX
BEJIyT COTJIACHO OOIIMM TpeboBaHusaM pasaerna 6.

15.4.4.1 OcHOBHBIM 00pa3LOBBIM CPEICTBOM IEPBHYHONH M MEPUOAMUYECKON KaTMOPOBOK SBISETCS
noBepouHas ycranoBka YII-HK, conepxamas tpu nmutatopa nopucroro miacta (W), u eMkocTs ¢ ipecHOU
BOJIOM.

15.4.4.2 CxopocTh KapoTaka pPerIaMeHTHPYETCS SKCIUTYaTAIMOHHONW JOKYMEHTAIneH Ha KOHKPETHBIH
mpubop (ammaparypy), NpPH 3TOM 30HIBL, ATTECTOBAaHHBIE KaK CpEICTBA HW3MEPEHHS BOJIOHACHIIICHHOW
ITOPUCTOCTH TIOPOJI, JOJDKHBI 0OECIIeYnBaTh OMpe/elieHue TocienHeil (B pacyeTe Ha TONMIMHY Tutacta 1 M) ¢
MIOTPENTHOCTHIO He Oolee i[6,3+2,3(40/kn—1)]%.

PexomMenmyemas cKOpocTh KapoTaxka B TEPPUTEHHOM paspese - 1o 250 m/4, B kapOoHAaTHOM - 10 450
M/4.

15.4.5 OcHOBHbIC TMOJIOKEHUs KOHTPOJS KadecTBAa W3MEPEHHH perjaMeHTHPYIOTCS pPasferniom 6.
JonoaHuTeNnbHbIE KPUTEPUU:

15.4.5.1 PacxoxaeHusi MEXIy OCHOBHBIM, IOBTOPHBIM UM KOHTPOJBHBIM H3MEPECHUAMH JJif
pPETHCTPUPYEMBIX TapaMETPOB B WHTepBanax JUIMHOH He MeHee 10 M (IIpU OTCYTCTBUM 3aMETHOTO
kKeJ00000pa30BaHusl CTBOJA CKBAXKHMHBI) HE JOJDKHBI MpeBbINath +4% ans oommx u +3% s AeTalbHBIX
UCCIIEI0BAaHUM.

15.4.5.2 JIns KOMIIEHCHPOBAHHBIX 30HJOB B IUIACTAX C M3BECTHBIM JIMTOTHUIIOM IOPOJ U TOJIIUHOM
Oomee 3-5 M 3HAYCHHS IMMOPHUCTOCTH, PACCUMTAHHEIC IO IMMOKA3aHUSM KOPOTKOTO M UIMHHOTO 30HIOB W TIO
OTHOIIIEHUIO 3THX MOKAa3aHWH, JTOMKHBI BOCIIPOM3BOJIUTHCS C aOCONIOTHOW morpemHocThio +1% (exmHuUIax
TIOPUCTOCTH).

15.4.6 Ha TBepapIX KOMHUAX KPUBYIO BOIOPOIOCOACPKAHUS OTOOpakarOT B JIMHEHHOM MacmiTade B
tpeke T2 (puc. 1).

15.5 UMnyJIbCHBIH HEHTPOHHBIH KApOTaK

15.5.1 Wmmynscublii He#TpoHHBIM KapoTaxk (MHK) B wmHTerpampHOi MoauduKamuu OCHOBaH Ha
OOJlyuYeHHH CKB&KUHBI W TOPOJBI OBICTPHIMA HEHTPOHAMH OT HMMITYJILCHOTO HCTOYHHKA W H3MEPECHUH
pacrnpezneneHus BO BpPEMEHHM UHTETpajbHOM IUIOTHOCTH TEIJIOBBIX HEWTPOHOB WM TaMMa-KBaHTOB,
o0pasyroluxcsi B pe3yiibTaTe SIEPHBIX pEeaKkluid paccessHUs W 3axBaTa HEWTpOHOB. B 3aBucuMoOCTH OT
pETUCTPUPYEMOTO H3IIYYEHUA pa3IMYalOT: UMITYJIbCHBIH HEUTPOH-HEUTPOHHBIM KapoTaX IO TEIJIOBBIM
meiitponam (MHHK) n umnynbscubl HeWTpoHHBINH TamMma-kapoTax (MHI'K). [dns obomx BHAOB KapoTaxka
A3MEpSIEMBIMU BEIIMYMHAMU SIBISIFOTCS CKOPOCTH CYE€Ta BO BPEMEHHBIX OKHAaX, OCHOBHBIMHM PAacUETHBIMH -
1

b

MaKpOCEeYEHUE Za 3aXBaTa TEIUIOBEIX HEHTPOHOB B eIMHHMLAX 3axBaTta (e.3.), paBHbIX 107 cM’, n
BOJIOHACHILIEHHAs! IOPUCTOCTH MOPO/I, B IPOLIEHTAX.

WMy nbCHBI HEHTPOHHBIN KapoTaK MPUMEHAIOT B OOCAKEHHBIX CKBAXHHAX IS JTHTOJOTHYECKOTO
pacwieHEeHHsl pa3pe30B U BBILACICHUS KOJJIGKTOPOB, BBISBICHHS BOJO- M HE(TEra3oHACHILICHHBIX IUIACTOB,
OTIpeleNICHUs TOJIOKEHUH BONOHE(PTSIHOrO KOHTAKTa Ha MECTOPOXKICHMSAX HE(PTH C MHUHEPATIM30BAHHBIMU
(6onee 20 1/7) TIACTOBBIMU BOJAMH, ONPEACICHHUS ra305KUAKOCTHBIX KOHTAKTOB, OLICHKHA HOPHUCTOCTH MOPOJ,
KOJINYECTBEHHOW OLIEHKH HAYalbHOM, TEKyIIEH M OCTaTOYHON He()TEeHACBHIIEHHOCTH, KOHTPOJIS 3a MPOLECCOM
HCIIBITAaHUS] U OCBOEHUS CKBAXKMH.

Haunbonee sddextuBnbiii crnocod mnpumenenuss MHK - BollonHeHHE MOBTOPHBIX H3MEPEHUH BO
BpEMEHH B Mpolecce M3MECHEHHsI HACBHIMIEHHOCTH KOJJIEKTOPOB. Takhe HM3MEHEHHST MOTYT OBITh BBI3BAaHBI
€CTECTBCHHBIM pPac(OpMHUPOBAHKWEM 30HBI MPOHUKHOBEHHS, OOBOJHEHHEM IUIACTOB B XOJ€ HMX BBIPAOOTKH,
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LIEJICHAIIPABIEHHBIMU TEXHOJOTHYECKUMH OIIEPalUAIMH, BKIIOYAIONIUMH B ce€0s 3aKayKy B MOPOJBI PacCTBOPOB
BEIIECTB C aHOMAIbHBIMH HEHTPOHHO-TIOTIIONMIAIOIIMMY CBOMCTBAMH.

15.5.2 Nsmepurensuserii 3001 (MHK) conepxut n3mydarens ObIcTphixX (14 MaB) HEHTpOHOB, OMWH WITH
IIBa JETEKTOpa TEIJIOBBIX HEMTPOHOB MM raMMa-H3IydeHus. Touka 3aliCH - CepellMHa PACCTOSHUS MEXIY
H3IydaTesieM U AETEKTOPOM, AJISl IBYX30HIOBBIX IPUOOPOB - CEpeAnHA PACCTOSHUS MEXIY ACTEKTOPaMHU.

Monyne MHK o0sraHO KOMIUTEKCHpYIOT ¢ Moayisimu ['K i JIM.

15.5.2.1 TpeOoBanus k n3MeputensHbM 30H1aM MHK:

- HOpPMHUPYEMBIMH METPOJIOTUIECKUMH XapaKTEPHUCTUKAMH SIBJISIFOTCS MaKpOCEUCHUE 3aXBaTa TETIOBBIX

HEHUTPOHOB (E ,) M KOODOUIMEHT BOJOHACHIICHHON MOPUCTOCTH (k ), KOTOpBIC PACCUMTHIBAIOT IO
st
HU3MEPEHHBIM CKOPOCTSIM CYeTa HMITYJIbCOB;

- Iana3oHbl ONPENEIICHUS Z LB kH -7,4-22,2 ¢.3. 1 1-40% COOTBETCTBEHHO;

- CPEHEKBAPATHUCCKHIE CITyYaifHbIC TOTPEITHOCTH ONPEISIICHHS Z , He oonee +2,5%, kn - He Ooee
+2,0% (abc.);
- CUCTEMAaTHYECKHUE MMOTPEITHOCTH OTIPEICICHUN Z , He oonee +2,5%, kn - He 6oiee +1,5% (abc.);

- JIOTIOJIHUTENbHBIC TOTPEITHOCTH OMPEACICHUH MaKpPOCCUCHUS 3aXBaTa, BBI3BAHHBIC H3MCHCHHEM
HEHTPOHHOTO BBIXO/a MU3JIyYaTels, TEMIIEPATYPhI OKPYKAIOIIEH Cpe/bl U HAMPSIKCHUS MUTAHUSA - He Oojee 42
% IS KaXKTOM U3MCHSIIOIICHCS BETHUNHBI;

- JOIOJJHUTCIIBbHBIC IMOIrPCIIHOCTU OHpC,HeJ'IeHI/Iﬁ IMOPUCTOCTH IMPU M3MCHCHUAX TCX KC BCIMYUH - HC
oomee +1% (abc.).

15.5.2.2 MuHuManbHble TPEOOBaHUS K METOJUUYCCKOMY M MPOTPAMMHOMY OOECIICUCHHUIO 3aKITFOYAI0TCS
B HAJIMYWU aJITOPUTMOB U 3aBUCHUMOCTEN: KaJ'II/I6pOBOT-IHBIX, YCTaHaBJIMBAIOUINX CBA3b MCXKIY MaKpOCCUYCHUCM
3axBara M MOPUCTOCTHIO, C OJHOW CTOPOHBI, U CKOPOCTBIO CY€Ta, C APYTrOi; MOMPABOYHBIX, YUUTHIBAIOIINX
OTKJIOHEHHE YCIIOBHM u3MepeHuil oT craHmapTHbix (cMm. M. 15.1.5); mporpammHoe oOecreyeHHe TOKHO

COTIPOBOXKIATh PETHCTPALIHIO0 U 00Pa0OTKY JaHHBIX JIO MONYYEHUSI KOHEYHBIX XapaKTePUCTHUK - Z , nk.

15.5.3 IlepBuuHyto, TepHOAMYECKHE W TIOJIEBBIE KAIMOPOBKH TIPOBOISIT COTIACHO TpPeOOBaHUSIM
SKCILTyaTallMOHHOM JTOKYMEHTalUU.

15.5.3.1 Ilepuogndeckne KaduOpPOBKH IMPOBOAAT Yepe3 Kaxable 3 Mecslla IKCIUTyaTallid ¥ IIOCIe
peMoHTa mprbopa, BKIIOYAIOIIEr0 3aMEeHY M3ITydaTelisi ObICTPHIX HEUTPOHOB U JETEKTOPOB, C UCIOIB30BaHHEM
TPeX CTaHAApPTHBIX OOpa3llOB, BOCIPOU3BOSIIMX 3HAYCHHUS MAaKPOCKOIMYECKOTO CEUCHMsI 3axBaTra H
BOJIOHACHIIIICHHOW MOPUCTOCTH B IUANa30HaX U3MEPEHUM.

B kadectBe OAHOrO W3 CTaHIAPTHBIX OOPA3IOB HCIIOJNB3YIOT €MKOCTh C TPECHOW BOJOM
(Munepanm3anus menee 0,5 r/71), pa3Mepbl KOTOPOI UCKIIIOUAIOT BIUSHUE CPEJIbI 33 €€ CTCHKAMH M COCTABIISIOT
He MeHee 1,5 M B AuaMeTpe U 2 M 10 BBICOTE.

15.5.3.2 [loneBbie KAIMOPOBKU BBIMIOJHSIOT B €MKOCTH, 3aIIOJTHCHHOH NIPECHOM BOJION, MEPE]] BHIC30M
Ha CKBOXHHY U TI0 BO3BPAIIEHUHN CO CKBAKHIHBI.

15.5.4 CxkBakMHHBIE UCCIIEAOBAHNS BKIIFOYAIOT ABA dTara: OLEHOYHBIH ¥ OCHOBHOM.

15.5.4.1 Ouenouynsie U3MEPEHUS MPOBOIAT B HIDKHEH YacTH pa3pe3a B BOIOHACHIIICHHOM IIIACTE C
[IETBI0 TIPOBEPKH pabOTOCIIOCOOHOCTH TIpHOOpa W HA3eMHON MaHENH, OMPEACIICHUS CKOPOCTH IPOBEICHUS
OCHOBHBIX H3MEPEHUH B 3aBUCUMOCTH OT CTATUCTUYECKOM NOTPEIIHOCTH H3MepeHus. Bpems HakomieHus
OIHOTO KBaHTa IO TJIyOMHE NOAOMPAIOT CKOPOCTHIO TPOBENEHHS KapoTaka TaKUM o0pa3oM, dYTOOBI

CTAaTUCTUYCCKUC NTOTPCITHOCTHU U3MECPCHUSA Z a uk ue IMIPCBbIIIAIN BaHaHHLIﬁ YPOBCHb, pCFHaMCHTpreMBIfI
I

AKCIUTyaTallMOHHON JOKyMEHTaIluell Ha KOHKPETHYIO armaparypy.

B cnyuae, ecnu mogseMHUK He oOecrieurBaeT TpeOyeMylo CKOpOCTh MoabeMa Npudopa, ONpeAessiioT
KOJINYECTBO HEOOXOANMBIX PEHCOB OCHOBHBIX M3MepeHH. [Ipn 0HOKpaTHOM M3MEPEHUH CKOPOCTh KapoTaxa
He JI0JDKHA MpeBbImaTh 150 m/4.

15.5.4.2 OcHOBHOE, MOBTOPHOEC M KOHTPOJBHBIE W3MEPEHHS BBIIOJIHAIOT COTJIACHO TPeOOBaHUSIM
pasgena 6.

15.5.5 OCHOBHBIC MOJIO)KEHUSI KOHTPOJIS KayecTBa M3MEPCHUH perjaMeHTUPYIOTCA pPasfefiom 6.
JonosHUTENbHBIN KpUTEPHIL:

15.5.5.1 OcHOBHBIE, TOBTOPHBIE ¥ KOHTPOJBbHBIE KPHUBBIE JOIDKHBI MMOBTOPITHCA 1O KOH(PHUTYpaIH, a
CHUCTEMaTHYECKHE ITOTPEITHOCTH HE JTOJDKHBI MPEBBIIIATh +2,5% (OTH.) UII MaKpOCeueHHs 3axXBaTa HEUTPOHOB
u +1,5% (abc¢.) ISt TOPUCTOCTH.

15.5.6 Ha TBepapIX KOMUSIX pe3yIbTUPYIOLIUE KPUBBIE Z L H k11 0TOOpaXXkarT B INHEHHOM MacIiTade
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B Tpeke T2 (puc. 1).
15.6 UMnyJIbCHBIH CTIEKTPOMETPHYECKHI HeTPOHHBI raMMa-KapoTaskK

15.6.1 VmmynbcHBIA crieKTpoMeTpudeckuii HeWTpoHHBIM ramma-kapotax (MHI'K-C) ocHoBan Ha
HW3MEPEHHH DJHEPreTHYecKOro M BPEMEHHOTO pacHpeAeeHus] IUIOTHOCTU IIOTOKa TIaMMa-HU3IydeHus,
BO3HHMKAIOLIETO B pe3yJbTaTe HEHTPOHHBIX PEaKUMH, C LEIbI0 ONPEACICHUs] 3JIEMEHTHOTO COCTaBa TOPHBIX
MIOPOJI ¥ MPOCTPAHCTBEHHO-BPEMEHHBIX XaPaKTEPUCTUK PETUCTPUPYEMOTO U3ITYUECHHUS.

N3mepsieMbIMH BETMYMHAMHU SIBIIAIOTCA CKOPOCTH CueTa B J3HEPreTUYECKMX M BPEMEHHBIX OKHAaX.
PacyeTHbIMM BeTMYHMHAMU SBISIFOTCS CKOPOCTH CUETa B dHEPTeTHUECKUX OKHAX, COOTBETCTBYIOLIMX HHEPIHIM
raMMa-KBaHTOB HEYIPYTOro paccesHus ObICTPBIX HEHTPOHOB M PaJHallHOHHOTO 3aXBaTa TEIUIOBBIX HEHTPOHOB
IUIE OCHOBHBIX mopojoobpasyromux anementoB (C, O, H, Ca, Si, Fe, Cl u ngp.). UnaTepnperannoHHBIMH

- -1 v
rapaMeTpaMH CIIy>KaT MaKpOCeueHUe Z , (10 * cm™') 3axBaTa TEIUIOBBIX HEHTPOHOB U KOIDOUIMEHT k11 (%)

BOJIOHACBHIIIIEHHONW MOPHUCTOCTH, a Tarke oTHomeHus cueta C/O m Ca/Si B OKHaX, XapaKTEepHU3YIOLINX
3JIEMEHTHI, OIIpENIENSIIOIINE, TPEXIE BCETO, TUTOJIOTNYECKYIO TPUHAUIEKHOCTh U HACBILIEHHOCTH ITOPO/I.

15.6.2 UHI'K-C npumeHstoT B OOCaKCHHBIX CKBa)KMHAX JUIS OIIGHKH TEKYyIIeH M OCTaTOYHOU
He(TEHACHIIIEHHOCTH, OMNpEICICHNs WHTEPBAJIOB OOBOJHEHHS TMPOAYKTHUBHBIX KOJJIEKTOPOB HE3aBHCHUMO OT
MUHEpal3allid IUIACTOBBIX BOJA W JUISi CONPOBOXKICHHS IMpollecca HHTeHCUpHUKanuu HedreoTnaun
KOJJIEKTOPOB.

15.6.3 M3MepuTenbHBIN 30HA CONIEPKHT H3IydaTelb ObICTphIX (14 M»3B) HEHTpPOHOB W OIWH-IBA
JleTeKTopa ramMmma-u3iaydenus. Jnuna 3ou1a 0,4-0,6 M, TOUKa 3alHUCH - CEpeIMHA 30HA.

Mopyns UHI'K-C xommnekcupyrot ¢ Moayiasimu 'K u JIM.

15.6.3.1 TpeboBaHusS K W3MEPUTENBHBIM 30HIAM: OTHOCHTEIbHAS IIOTPEIIHOCTh OIpPEIeICHUs
CKOpPOCTEH cYeTa B HSHEPreTHUECKMX OKHAX JJsl OCHOBHBIX IOPOA000pa3yIoOUIMX JJIEMEHTOB B IUIACTax
TOJIIIMHOM HEe MeHee | M He oJKHA IMpeBhIIaTh +3%.

15.6.3.2 MunuManbHble TpeOOBaHMS K METOJMYECKOMY M MPOrPAaMMHOMY OOECIICUECHHIO 3aKITI0YA0TCs
B HAJUYMM 3aBUCUMOCTEH, MO3BOJSIOUIMX KOPPEKTHPOBATH pEe3yNbTaThl HU3MEpEeHui 3a "MepTBoe" Bpems
U3MEPUTETHHOTO TPaKTa, HECTAOMIBHOCTh DHEPreTUYEeCKON MIKalbl, BIUSHAE (OHA, a TaK)Ke 3aBUCHMOCTEH,
YYUTBHIBAIOIINX OTKIOHEHHE yCIOBUI M3MEPEHUN OT CTaHIaPTHBIX.

15.6.4 IlepBuuHyl0, TEPUOJUYECKHE W TIOJEBBIE KAIMOPOBKM IPOBOISAT COTJIACHO TPEeOOBaHUSAM
3KCIUTYyaTallMOHHOW TOKYMEHTAIUH.

15.6.4.1 Ilepunomnyeckre KaauOPOBKH BHITIONHSIOT Yepe3 KaKIble 3 MecsIa dKCIUTyaTaluy mpuoopa u
II0CJI€ €r0 PEMOHTA, BKIIIOYAIOIIEr0 3aMEHY JETEKTOPOB U MMITYJIbCHOTO M3JIydarens ObICTPhIX HEUTpoHOB. Mx
MIPOBOIST HA TPEeX CTaHAAPTHBIX 00pa3liax, BOCHPOM3BOASIIMX 3HAYEHHUS] HACHILICHHOCTH IutacTa. OOHUM U3
CTaHAAPTHBIX O0pa3LOB SBJISIETCS €MKOCTh C MPECHOW BojoW (MuHepanuzamus He Oonee 0,5 1/1), pazmepsl
KOTOPOH HMCKIIIOYAIOT BIHMSHUE CPEAbl 32 €€ CTEHKaMH M COCTaBISIOT He MeHee 1,5 M B AuameTpe u 2 M IO
BBICOTE.

15.6.4.2 TloneBble KanMOPOBKH BBHITIOIHSAIOT B €MKOCTH, 3alIOJIHEHHOH TPECHOM BOJOH, mepes BbIe310M
Ha CKBaXXMHY U 10 BO3BPAILIEHUU CO CKBAXKHHBI.

15.6.5 CxBaxXMHHbIE HCCIIEIOBAHNS BKIIIOYAIOT J[Ba ATara:

15.6.5.1 Onenounble U3MEPEHUS MPOBOAAT B HIKHEHM 4acTH pa3pe3a B BOJAOHOCHOM ILIACTE C LIEJIbIO
IIPOBEPKH pabOTOCIIOCOOHOCTH almapaTyphl, ONpPENelIeHNs CKOPOCTH MPOBEACHHS OCHOBHBIX HM3MEPEHHH B
3aBUCUMOCTH OT CTATUCTHUYECKON NOTPEIIHOCTH U3MEPEHU.

Bpewms HakoIIeHUs! OAHOTO KBaHTA 110 IIyOMHE MOoAOKPAOT BEIOOPOM CKOPOCTHU MPOBEICHUS KapoTaxa
TaKuM 00pa3oM, YTOOBI CTATUCTHYECKAs MOTPELIHOCTh M3MEPEHUsS (B SHEPI€THUECKUX OKHAX Ul OCHOBHBIX
OPO000Pa3yIOIIMX 3JIEMEHTOB) HE MPEBbIIIANA 3aJaHHbIH YPOBEHb, PEriaMEeHTHPYEMBbIH 3KCILUTyaTallMOHHOM
JOKyMEHTalrell Ha KOHKPETHYIO anmaparypy.

Pexomennyemast ckopocTb KapoTaxa - 40-50 m/4.

B cnyuae, ecnu mogseMHUK He oOecrieurBaeT TpeOyeMylo CKOpOCTh MogbeMa NMpudopa, ONpeaessiioT
KOJINYECTBO HEOOXOAMMBIX PEHCOB OCHOBHBIX U3MEPEHHH.

15.6.5.2 OcHoBHOe, TIOBTOPHOE W KOHTPOJBHOE H3MEPEHUS BBHIMOJHSIOT COTJIACHO TPeOOBaHUAM
pasgena 6. KoHTpojbHOE H3MEpEHHE MPOBOAAT B HMHTEpPBAJC 3ajeraHus 3aBEIOMO BOIOHACHIIICHHBIX
MIECUaHUKOB.

15.6.6 OCHOBHBIC IOJIOKEHHUSI KOHTPOJISI KadecTBa H3MEPECHUH perjaMeHTHUPYIOTCA pasfefiom 6.
JlomonHuTeNnbHBIE KPUTEPUH:

15.6.6.1 OcuoBHble u moBTOpHBIE KpuBble C/O 1 Ca/Si HOKHBI TOBTOPATHCSA MO KOH(PUTYPANH H
pacxoxaeHue MeKAYy HUMH (CHCTEMAaTH4eCcKasi IOTPELIHOCTh) HE NOJDKHO MIPEBbIATh +5%.
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15.6.7 Ha TBepmpix komusx pe3yiabTupyromue kpusbie C/O, Ca/Si, Za u ok 0TOOpaXXkarT B

nuHeitHOM MacinTabe B Tpeke T2 (puc. 1).
15.7 'amma-raMma IJIOTHOCTHOM M JIMTOIJIOTHOCTHOM KapoOTaK

15.7.1 T'amma-ramma-kapotaxk (I'TK) - mccrmemoBanms, OCHOBaHHBIE Ha PETUCTPAIMM IUIOTHOCTH
MOTOKAa TaMMa-M3JIy9YeHHUs, PACCESTHHOTO TOPHOW MOPOMOW MpH ee OONyYeHWH CTAIMOHAPHBIM aMITyJIbHBIM
ACTOYHUKOM TaMMa-KBaHTOB. B  3aBUCHMOCTM OT DHEPreTHYECKOr0 CIHEeKTpa PETUCTPUPYEMOTO
raMMa-u3IydeHusl pa3inyaloT IUIOTHOCTHOH ramMma-ramma-kapotax (I'TK-I1), mokazanus koToporo
00yCJIOBIIEHBl B OCHOBHOM IUIOTHOCTBIO TOPOJ, M JIMTOIUIOTHOCTHOM Tamma-ramma-kapotax (I'TK-JIIT),
MpeJHa3HaYeHHBIN I ONpeAesICHUs MIIOTHOCTH U MHIEKCa (DOTOIEKTPHUUECKOTO MOTIIOMIECHHS, CBSI3aHHOTO C
3¢ PEKTUBHBIM aTOMHBIM HOMEPOM IOPO/I.

W3mepsiemast BemMUrHA - CKOPOCTh cueTa (MHTErpajbHas WM B YHEPreTU4YecKUX OKHax). OCHOBHBIE

PACUeTHEIE BETUUYHHBI - 0ObEMHAs IIOTHOCTh  HOPOJ, B I/CM’; HONPABKA A g 32 BIMSHHE MPOMEXKYTOUHOI
v 3
Cpeabl MeX Iy NpuOOpOM U MOPOJIOH, I/cM”; MHACKC P (hOTO3IEKTpUYECKOTO MOTIIOIEHHS.
[

[ImoTHOCTHOW W JIMTOINIOTHOCTHOM TramMma-raMMa-KapoTaXk IPUMEHAIOT i1 JHUTOJIOTHYECKOrO
pacuwieHeHUsl pa3pe30B U ONpelesieHHs EMKOCTHBIX IapaMeTpoB Mopoasl (00bEMOB MUHEPAIBHBIX KOMIIOHEHT
CKeJIeTa U MIOPOBOT'0 MPOCTPAHCTBA).

brnaronpuATHele yCIIOBUS NpPHMEHEHHs METOAA: BEPTUKAIBHBIE U  HAKIOHHBIE CKBAYKUHBI;
MIPOMBIBOYHBIE JKUAKOCTH JIIOOOTO cOCTaBa AJS MPUKUMHBIX H3MEPHUTENBHBIX 30HIOB M HEYTSDKEICHHBIC
KHUIKOCTH JUIsS LIEHTPUPOBAHHBIX IMPHOOPOB; HE3HAUUTENbHAS KAaBEPHO3HOCTh CTBOJIA CKBaXXHHBI, TOHKHE
[JIMHUCTBIE KOPKH WIIK UX OTCYTCTBHE.

15.7.2 KommnencupoBaHHbII u3MepuTenbHblii 30HA [TK comepXuT aMmynbHBI HCTOYHUK M JIBa
JEeTeKTopa raMMa-u3JIydeHus. 30H]] paclolaratloT Ha BHIHOCHOM OalliMake, KOTOPBIH B Ipolecce Ucciae10BaHui
MIPIDKAMAIOT K CTEHKE CKBAXMHBI pab0odell MOBEPXHOCTHIO, MIIM B 3alIUTHOM KOXXyXe CKBaXXHHHOTO TpuOOpa,
KOT'Ja K CTeHKE CKB)KHUHBI IIPIXKUMAIOT BECh IIPUOOD.

Touka 3anmcy - cepeiiHa pacCTOSHUSA MEKIY AETEKTOPaMU U3MEPUTEIBHOTO 30HA.

15.7.2.1 TpeboBaHMs K ©I3MEPUTENEHOMY 30HY:

- HOPMHPYEMBIMH METPOJIOTHYECKUMH XapaKTEPUCTHKAMU CIyXaT OObeMHas IJIOTHOCTb M WHAEKC
(hOTO3IEKTPUYECKOTO TOTJIOLIEHHUS TOPHBIX MOPOJI, KOTOPBIE PACCUUTHIBAIOT 110 U3MEPEHHBIM CKOPOCTSIM CUeTa
HMMITYJIbCOB;

- Mamna3oH ornpeaeneHns 00beMHON TUIoTHOCTH - 1,7-3,0 F/CM3;
- IMarna3oH onpeaesieHus uHiueKkca Gorosnexrpuueckoro 3¢dekra - 1,3-7,0;
- TIpEJeIT 0IMyCKaeMOH OCHOBHON OTHOCHUTENBHON MOTPEIIHOCTH U3MEPEHUS IIJIOTHOCTH B AMAIa30Hax

1,7-2,0 t/em® 1 2,0-3,0 r/em’ - He Gosee +1,5% 1 +1,2% COOTBETCTBEHHO;
- Tpemen  JIOMyCKaeMOW OCHOBHON  OTHOCHTEIBHOW  IOTPEIIHOCTH  HW3MEpPEHHsl  HMHJIEKca
(hoTorNIEeKTpHUECKOTO MOTIoIIeHHS - He 0oiee +0,2 (B eAnHUIIAX Pe);

- IOITyCKaeMbI€ TOMOJHUTENbHBIE MOTPEIIHOCTH, BEI3BAHHBIE U3MEHEHUEM HAIPSKEHUS] TUTaHUs Ha +1
0% u n3MeHeHneM TeMnepaTypsl B ckBakuHe Ha 10°C OTHOCUTENBHO CTaHIAPTHOTO 3HaueHus, pasHoro 20°C, -
He 1osKkHBI peBbimats 0,2 n 0,1 3HaueHN OCHOBHOM MOTPEIIHOCTH COOTBETCTBEHHO.

15.7.2.2 MuHumanbsHble TpeOOBaHUS K METOJUYECKOMY OOECIEYEHHIO 3aKJIIOYalOTCs B HAIWYUU
3aBUCUMOCTEH: KaJIMOPOBOYHBIX, YCTaHABIMBAIOIIMX CBI3b MEXAY OOBEMHOW IUIOTHOCTBIO U HHAEKCOM
(hOTO3IEKTPHYECKOTO TIOTJIOUICHHUS TIOPO U MOKA3aHUAMH (CKOPOCTSAMH cueTa) KOPOTKOTO M JUIMHHOTO 30H/I0B
B CTaHIAPTHBIX YCIOBUSAX m3MepeHuil (cM. . 15.1.5); monpaBOYHBIX, YUUTHIBAIOIINX OTKIOHCHUE YCIOBHI
M3MEpEeHH OT CTaHIAPTHBIX U BIMSHUE (JOHA €CTECTBEHHOT'O TaMMa-M3TyICHHSI.

15.7.3 IlepBuuHyto, IEpUOANYCCKIEC M TIOJIEBEIC KaTUOPOBKH, a TAK)KE HMCCICHOBAHHUS B CKBaKHMHAX
BEIyT COrIacHO OOIIMM TpeOoBaHusIM Pasgena 6.

15.7.3.1 CrangapTHeIMH oOpaslamMH Ui TEPBUYHON W TMEPHOAMYECKUX KaITHOPOBOK CIYyXaT TpHU
CTaHIAPTHHIX 00pa3la IUNIOTHOCTH W OT OJHOTO /0 TPeX HNMHTATOPOB TIMHHUCTOW KOPKH, aTTECTOBAHHEBIE B
YCTaHOBJICHHOM HOPSIKE.

OO6pasupl TOHKHBI COOTBETCTBOBATH M3BECTHBIM 3HAUCHMSM IUIOTHOCTH M 3((HEKTHBHOTO aTOMHOI'O
HoMepa. Camu CTaHAAapTHBIE 00pa3lbl ATTECTYIOTCS ¢ MOMOLIBIO TOCYJAPCTBEHHBIX CTaHIAPTHBIX 00pa3LoB
I'CO-TTHC. MmurtaTopsl TTMHUCTOH KOPKHM JOJDKHBI BOCIPOM3BOAMTH BIUSHHE KOPOK TONIIMHON 1-2 oM,

mI0THOCTEI0 1,26-2,00 r/cM’. DddeKTHBHBII aTOMHBII HOMEp MaTepHala OJHOIO M3 HMHTATOPOB KOPKH
JOJDKeH JocTurath 30, 94TO COOTBETCTBYET KOPKeE, 000TaleHHONH 0apuToM.
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15.7.3.3 CxopocCTh KapoTa)ka perIaMeHTHPYETCS SKCILTyaTaIlliOHHON JTOKyMEHTAIMel Ha KOHKPETHYIO
anmapaTtypy, oOecreunBas H3MEPEHHE IUIOTHOCTH IOpoJsl (B pacdyeTe Ha TOJIIMHY Inlacta 1 M) €
MIOTPenTHOCThI0 He Oonee +3%, mHAEKCa (POTOINEKTPUIECKOTO MOTIIOMIeHNs - He 6onee +0,3 (B ennHUIaX Pe).

Pexomennyemast ckopocTh KapoTaxka - He 6osiee 350 m/4.

15.7.4 OcCHOBHBIC IOJIO)KEHHUSI KOHTPOJIS KayecTBa H3MEPEHUH perjaMeHTHUPYIOTCA pasfefsiom 6.
JloToTHUTEIBHBIE KPUTEPUU:

15.7.4.1 PacxoxneHusi MEKIy OCHOBHBIM, IOBTOPHBIM M KOHTPOJbHBIM MU3MEPEHUSMU B MHTEpBajax
TonmmuHON He MeHee 10 M (IIpH MOCTOSHHOM JHaMeTpe CTBOJA CKBaKWHBI) HE JOJDKHBI MpeBbIaTh +4% s
o0mmx u 4+-3% IUIst JETAIBLHBIX UCCIIENOBAHNM.

15.7.4.2 YcpenHeHHbIe 3HaUSHHS] 00BEMHOM IUIOTHOCTH U WHAEKCA POTOIIEKTPUIECKOTO MOTIIONICHHUS,
paccuMTaHHBIE IO pe3yJabTaTaM H3MEPEHUH Ha o00pasnax IUIOTHOCTH JO UM IOCIe KapoTaxa, JOJDKHBI

3
BOCIIPOU3BOAUTHCA C MOTPCUTHOCTAMU, HC NPCBLIMIAOIINUMU COOTBETCTBCHHO :|:0,03 r/cM” u :|:0,2 (B CAHUIax
P ), 1 C TAKMUMHU KC MMOTPCHIIHOCTAMHA COOTBETCTBOBATH aTTCCTOBAHHBIM 3HAUCHUAM INIOTHOCTHU o6pa3u03.
e

15.7.4.3 CpenHee 3HauUCHHE IMONPABKU 32 BIMSHUE TPOMEXYTOUYHOM cpeAsl B HMHTEpBaax ¢
HOMHHAJBHBIM JHAMETPOM CKBKUHBI IIPH OTCYTCTBUU TIUHUCTON KOPKH HE MOHKHO npeBbimath +(0,02-0,03)

3
r/cM’.

15.7.5 Ha TBepapIX KONMAX KPUBBIE INIOTHOCTH U MHIAEKCA (OTOAIEKTpHUIecKoro 3¢ dexra 0ToOpaxaroT
B JIMHEHHOM MacmiTtade B Tpeke T2, a KpUBYIO IMONPAaBKH 32 BIUSHUE MPOMEKYTOUHOH cpenbl - B Tpeke TD (
puc. 1).

16 AkycTueckuii KapoTak

16.1 AkycTU4YecKH KAPpOTaK HA NMPEJTOMJIEHHBIX BOJIHAX

16.1.1 Axycruueckuii kaporax (AK) npeaHazHadeH A U3MEpEHHsT HHTEPBAIBLHBIX BpeMeH A (A=1/
Vv, TI€ V - CKOPOCTh PacIpOCTPaHEHHS BOJHBI, M/C), aMIUTUTYT A U KO3 HUITHEHTOB d3PPEKTUBHOTO 3aTyXaHUS
o TPETIOMIIEHHBIX HPOJOJbHOH, nomepedHol, JIsmb6a m CTOyHIM ynpyrux BOJH, PacHpOCTPAHSIOIUXCS B
TOPHBIX IOpOJaxX, OOCaZHOM KOJIOHHE M IO TPAHMLE >KUAKOCTH, 3allOJIHSIOIIEH CKBAXKHHY, C TOPHBIMU
nopoJaMu win o0cagHON KOJOHHOW. EMMHMIIEI H3MEpEeHHs - MUKPOCEKYHIa Ha MeTp (MKC/M), Oe3pa3mepHast
(mnst A) n nerubenn# Ha MeTp (1b/M) COOTBETCTBEHHO.

Jannsie AK npumesstoT:

- JUTsl TUTOJIOTMYECKOTO PacuIeHEHHUs pa3pe30B U pacueTa yIpyTuxX CBONCTB MOPOJ;

- JIOKaNMM3allud TPELIMHOBATHIX MOPOJ, TPEIIMH THAPOPa3phIBOB M HHTEPBAIOB HAMNPSKEHHOTO
COCTOSIHMS MTOPOJT;

- ompeneneHuss K03(QOUIMEHTOB MEX3EPHOBOH W BTOPUYHOW (TPEUIMHHO-KAaBEPHOBOH) MOPUCTOCTH
KOJIJIEKTOPOB U XapaKkTepa UX HACHIIIEHHOCTH;

- BBIZICTICHHS] POHUIIAEMBIX HHTEPBAJIOB B YHCTHIX U TIIMHUCTBIX TIOPOIAX;

- pacuera CHHTETHYECKMX CEHCMOrpaMM M HWHTETPAllN Pe3yNbTaTOB CKBAKWHHBIX W3MEPEHHH C
HAa3€MHBIMH U CKBa)KMHHBIMH CEICMUYECKUMU TaHHBIMHU.

V3mMepeHus BBINOMHSIOT B HEOOCAKEHHBIX M, NPH OINPENECICHHBIX OrPaHUYECHUSIX, O0O0CaKEHHBIX
CKBa)KHMHAaX, 3aII0JIHCHHBIX JII000H Hera3upyomeil MpoMbIBOYHOH >KUAKOCTHIO.

16.1.2 Ilpocteitmuii usmepurensubii 3054 AK comepxkut uzmydarens M ynpyrux BOJNH 3BYKOBOT'O
(2-20 x['m) wmm ynerpasBykoBoro (20-60 xI'm) AMana3oHOB YacTOT M LIMPOKOIOJIOCHBIA mHpueMHuK 11,
coOCTBEHHAs 4acTOTa KOJIeOaHUI KOTOPOTO MPEBBIIIAET YACTOTY M3Iydarens B 3-5 pas.

Hns  nposenennss AK mnpumensior ©Oonmee  cioxksble  TpexdnemedntHele (MIIL,  WUII),
komneHncupoBanubie (UIIIIH, UUTIIT) u mHorosnementasie (UIIIL...IT) u3meputenbHbie 30HABL, COCTOSIINE U3
HECKOJIBKUX JIBYX3JIEMEHTHBIX 30HJOB U TIO3BOJISAIOIIME YYecTh BIMSHHE Ha pe3ylbTaThl U3MEpEeHUi
XapaKTepPUCTUK MPOMBIBOUYHOM JKUKOCTH U TOJOXKEHHE 30HJa B CTBOJIE CKBAaXHMHBI. T0OYKa M3MEPEHNS TaAKHUMHU
30HJAMH - CEpEeINHA PACCTOSHUS MEKAY MPUEMHUKAMH.

Hdna  wmccrenoBaHust — HU3KOCKOPOCTHBIX — pa3pe3oB  NMPUOOPHI  JOTIOJTHHUTENHHO  OCHAIIAIOT
M3MEPUTEIbHBIMU 30HAMH C JWIOJIBHBIMY H3Iy4aTelIIMU M IPUEMHUKAMH, ITO3BOJIIOIIUMHU PETHCTPUPOBATH
3HA4YEHUS] MHTEPBAJIBHOIO BPEMEHH IIONEPEYHON BOJIHBI OOJIBIINE, YEM HHTEPBAJILHOE BPEMS YIIPYTO BOJIHEI B
KUIKOCTH.

CkBaXMHHBIEC TIPUOOPHI LIEHTPUPYIOT.

16.1.2.1 TpeOoBanus k u3MepuTelbHbIM 30HAaM AK:

- TMara3oHbl U3MEPEHUS A ! IPEOMIICHHBIX MPoAoibHON U JIamba BonH - 120-660 Mkc/M, onepedHon
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- 170-660 mxc/m, Ctoyriu - 600-1550 mxc/Mm;

- Iramna3oH M3MepeHus koddduirenta 3pGEeKTHUBHOTO 3aTyXaHUs 10 JITUHE U3MEPUTEIHFHOTO 30HAA -
0-30 (40) nb/m;

- IWaa30H u3MepeHus aMIuuTy pu 3 dexruBHOM 3aryxanuu 0-40 nb/m - 0-78 nb/M B cTaTHmdecKoM
rosioskeHuu npudopa u 0-66 nb/M mpu (BMKEHNH TPUOOPa B CKBAKUHE;

- Ipelebl JOMYCKAeMbIX OCHOBHBIX OTHOCUTENBHBIX MOTPEIIHOCTEH U3MEPEHUS AU ¢ - +1-3 1 +12,5
% COOTBETCTBEHHO;

- IOTIOJTHUTENBHBIE TIOTPEIIHOCTH U3MEPEHHS Al, A, ¢, BBI3BaHHbIE U3MEHEHUSIMU HanpskeHHs Ha 410
%, naBnenusa Ha 1 Mlla, TemnepaTtypsl Ha 10°C OTHOCHTENBHO CTaHAApTHOTO 3HadeHus, paBHoro 20°C, He
nmoipkHEI ipeBbimath 0,3; 0,01 u 0,1 3HaueHUM OCHOBHBIX MOTPEUTHOCTEH COOTBETCTBEHHO.

16.1.2.2 InuTenbHOCTS OUUPPOBKH CUTHAIOB OT IPUEMHUKOB MPHOOpPA - 10 8 MC; Iar IUCKPETH3ANN
- 2-5 MKc.

16.1.2.3 Moayne AK KOMIUIEKCHPYIOT C JIIOOBIMH JPYTUMH MOJIYJSIMH IIPH YCIIOBUH, YTO
MEXaHWYEeCKOe COeTMHEHNE MOy el He HapyIIaeT EHTPUPOBAHNE U3MEPUTEIHHOTO 30Ha.

16.1.3 Crnenudumunoe mis AK TpeboBaHME K METOIUYECKOMY H TPOTPAMMHOMY O0OECIICUEHHUIO
3aKJII0YaeTCs B HAJIMYMM HE MEHEE JBYX, PEaM3YyIOLIMX pa3iuyHble NPUHIUNBI 0O0pabOTKH, NIporpamm
BbIJIEJICHHUSI B OOILEM BOJHOBOM IaKeTe KoyieOaHWil MpoJoibHOM, momepedHoi, JIsmOa n CTOyHIM BOJH H
OTIpeleNiCHUs X MHTEPBAIbHBIX BPEMEH, aMIUIUTYA U 3(p(PeKTUBHOTO 3aTyXaHHUS.

16.1.4 IlepBu4HyO ¥ NEPHOIUYESCKHE KATMOPOBKHU BBHIMOJIHSAIOT COTJIACHO TpeOoBaHUAM pasfena 6 u
9KCIUTyaTallMOHHOW JOKYMEHTALMH Ha IPHOOP.

16.1.4.1 OcHOBHBIM CpEICTBOM KaIMOPOBOK SIBJISETCSl MOBEpOUHAs 0a30Basi yCTaHOBKA, COJIeprKaras
aTTECTOBAHHBIH BOJIHOBOJ aKyCTHYECKUX KoieOaHWH (OTPE30K WM HECKOJIBKO OTPE3KOB CTANBHBIX TPYO,
pa3pe3aHHbIX BAOIL O0Pa3yIoIIeil).

16.1.4.2 TloneBbie KanMOPOBKH HE BBIMOJHAIOT. X 3aMEHSET KOHTPOJLHOE H3MEPEHHE, KOTOPOe
BBITTOJTHAIOT B MHTEPBaJe HE3alleMEHTHPOBAHHOM 00CcaHON KOJIOHHBI MPOTSHXKEHHOCTHIO He MeHee 50 M.

16.1.5 HccnenoBanus B CKBaKMHAX MPOBOMAT COMVIACHO TpeOoBaHusM pasferia 6. JIonoJHUTeIbHbIC
TpeOOBaHMUS:

16.1.5.1 Koadodwumment ycuieHus 3IEKTPOHHON CXEeMbl CKBOXHHHOTO IMPHOOpa BBHIOMPAIOT TaKUM
o0pa3zoM, 4TOOBl B Auamna3oHe OLU(POBKH AKYCTUYECKHMX CHUTHAIOB COXPAHSUICS MUHHMAIBbHBIA YPOBEHb
LIyMOB, BBI3BaHHBIX JBIKEHHEM NPUOOpa, a CUTHAIIBI PETHCTPUPYEMbIX BOJIH (JIMOO OJHOM BHIOPAHHOW BOJIHBI)
HE OrpaHMYMBaJHCh. lIpaBUIBHOCTH BBIOOpAa KOHTPOJUPYETCS IO O3KpaHy MOHHUTOpPA, Ha KOTOPOM
0TOOpaXkaroTCsl BOJTHOBBIE MAKEThl BCEX JIBYXAJIEMEHTHBIX 30HIOB, (hazokoppensuuoHHble nuarpammbl (OK/T)
OJTHOTO MJIM IBYX 30HJIOB M 3HAUEHUSI A ¢ B TEKYIIEH TOUKE NCCIEOBAHNUS.

16.1.5.2 HeoOxoauMoCTh BBINOJIHEHNST HECKOIBKHUX 3alMCeil ¢ pasHBIMH KOX(QPHUINEHTAMH YCHIICHHUS
JUIS HEUCKAKEHHOM perucTpaliil aMIUIUTYJ W 3aTyXaHUs YNPYTUX BOJH pa3HBIX THIIOB OIpejaesseTcs
3KCIUTyaTallMOHHOW JTOKYMEHTAIUEH Ha CKBaXKMHHBIN TPHOOP.

16.1.5.3 KoHTpOonbHYI0 3aluCh BBIOJHSIIOT B HWHTEpBaje HE3AIEMEHTUPOBAHHONW KOJOHHBI
MIPOTSKEHHOCTHIO He MeHee 50 M.

16.1.5.4 Cxopocts KapoTaxa - He 6osree 800 m/d.

16.1.6 KadectBo MaTepualoB OICHMBAIOT COIJIaCHO TpeOoBaHusM pasgersia 6. Kpurepuw,
cnermdranbie a1 AK, cnemyromnme:

16.1.6.1 3HaueHre MHTEPBAILHOTO BPEMEHHU MPOJOIHLHON BOJHBI B HE3alleMEHTUPOBAHHOW 00cagHON
KOJIOHHE JIOJDKHO HaXOAWThes B mpenenax 185-187 mkc/M, 3aryxanus - B mpenenax 1-5 nb/m. B unTepBane
MeXIy My(hTamMu KpuBas WHTEPBAJIBLHOTO BpeMeHU M (azoBbie uHMH Ha PKJI nomKHBI IpeAcTaBiIsTh coO0M
YCTOWYHBBIE MPSAMBIE JIMHUH, TapaJuIeNbHbIE OCH ITyOuH.

16.1.6.2 3nayeHUs MHTEPBAJIBHBIX BPEeMEH MPOIOJBHON BOJHBI MPOTUB OMOPHBIX IUIACTOB (TLJIACTHI
aHTUJPUTA, KaMEHHON COJIM, TUIOTHBIX W3BECTHSKOB M JOJOMHTOB) HE JOJDKHBI OTJIMYAThCA OT HM3BECTHBIX
3Ha4eHuil 6omee ueM Ha +3%.

16.1.6.3 PacxoxeHusi MHTEPBAIBHBIX BPEMEH OCHOBHOI'O W TOBTOPHOTO HM3MEPEHHH HE IOJDKHBI
npeBsImath 4+3%, a 3pPexTuBHOTO 3aTyXaHus - +5 1b/M B HHTEpBajaxX IIyOHH MPOTSHKEHHOCTHIO He MeHee 10
M.

16.1.7 Ha TBepIpIx KOMHIX KPUBBIE Af, A, ¢ pasMemiaroT B Tpeke 12, ®KJI aByx 30H10B - B Tpeke T3 (
puc. 1). Ilpu moaroToBKe eIMHOTO IUIaHIIeTa ¢ JaHHBIME KoMmiuiekca [ MIC ux pa3MenaoT COOTBETCTBEHHO B
tpeke T2L u T2R (K] omHoOTro 30H7A).

16.2 AKycTHYECKHI KapOTaK HA OTPA’KEHHBIX BOJIHAX

16.2.1 AkycTudeckuil KapoTak Ha OTpakeHHBbIX BojHax ("akycruueckuit teneBuzop", AK - ckanep)
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MpeIHA3HAYCH I PACTPOBOI0 OTOOPAKCHUS CTCHKU CKBaXKHMHBI WJIM 00CAHON KOJIOHHBI 110 HHTCHCUBHOCTH
OTPaXEHHBIX OT HEe BHICOKOYACTOTHBIX YIPYTUX MMITYJIbCOB. M3MepsieMble BETHUMHBI - BPEMEHA U aMILTUTY bl
(MHTEHCUBHOCTD) OTPaXEHHOW BOJHBI. EIWHUIIEI H3MEPEHHS - MUKPOCEKYHIa (MKC) U Oe3pa3MepHas eqnHuIa
COOTBETCTBEHHO.

B HeoOcakeHHBIX CKBa)XMHAX MPUMEHSIOT (OTpaHUYEHHO) /IS M3MEpPEHUs ITuaMeTpa CKBaKHHBI (IO
BPEMEHH TIPUXOJa OTPAKEHHOW BOJHBI) U OIpPENENCHUS JUTOJOTHYECKOTO COCTaBa IOPO, BBIIEICHUS
TPEIMHOBATO-KABEPHO3HBIX 30H, OMPEICIICHUS TIOJO0XKCHHUS TPaHUI] IJIACTOB C Pa3IMYHOM aKyCTHYECKOW
KECTKOCThI0. B 00Ca)KEHHBIX CKBaXXHMHAX OIPEACISIOT TMONOXKEeHHEe My(]T, nep(opalmoHHBIX OTBEPCTHIA,
Je(PEKTOB KOJOHHBI, BEIXOIAIIMX HA €€ BHYTPCHHIOK MMOBEPXHOCTh.

HccnenoBanus MpoBOAST B CKBaXXWHAX, 3aIIOJIHEHHBIX JIIOOOW HETsDKEIOW (TUIOTHOCTBIO HE Oonee 1,2

r/cM’), Herasupyrouieil IPOMBIBOYHOI KHIKOCTHIO.

16.2.2 MUsmeputensHblii mpeoOpazoBatenib AK-ckanepa mpencrtaBiseT co00H  COBMEIIEHHBIN
U3Ty4aTeNb-NIPUEMHUK YIPYTUX KojeOaHHi, BpaIlaloIUACs BOKPYT OCH CKBaXKMHHOTO IprUOOopa.

16.2.2.1 TpeOoBaHusI K MPEOOPA30BATEIIIO;

- 4acTOTa COOCTBEHHBIX KojaeOanuii B nuana3one 250-1000 xI'i;

- ¢opma BHemHel (M3Tydaromied) MOBEPXHOCTH JOJDKHA oOecreunBaTh (POKYCHPOBKY YIPYroro
CUTHaJIa Ha TIOBEPXHOCTH CTEHKH CKBXWHBI B KPyTe TuamMeTpoM He Oosee 3 Mm;

- HaJW4YUe YCTPOWCTBA OIPENEeNeHNs a3UMYTAIbHON OpHWEHTAIlMH WJIA TPUBA3KH TIOJOXKEHUS K
aTlCUIATBHON THIOCKOCTH CTBOJIA CKBKHHBI C a3MMYTATbHOM IMOTPEITHOCTHI0 He Ooiyee +0,5° B OTKPBITOM
cTBONIe U +2° B oOcakeHHOW ckBaxwHe. [locie 060pabOTKM MEPBUYHBIX JAHHBIX HAYaI0 Pa3BEPTKU JTOIKHO
OTIPEIETIATHCS HAIIPaBICHUEM Ha CEeBep;

- KOJIMYECTBO 0OOPOTOB - HE MEHEE TPEX B CEKYHIY;

- KOJIMYECTBO TOYEK CKAHUPOBaHUs - He MeHee 512 3a oauH 000poT;

- IOTPEIIHOCTh U3MEPEHUS THaMeTpa CKBaXKUHBI - He Oonee +0,5 Mm;

- HaJM4ue JIOTOJHUTENBHOTO KOopoTkoro 3oHja M-II ans ompeneneHus cKopocTH YIpyroi BOJHBI B
JKUJIKOCTH, 3aIOJHSIONIEH CKBAXKHUHY, C TIOTPEIIHOCTBIO H3MepeHus He Oosee+40 m/c.

16.2.3 TpeboBaHuUs K METOAMYECKOMY H ITPOTPAMMHOMY OOECTICUEHUIO HE PEriaMeHTHPYIOTCS.

16.2.4 BrimonHeHWE KaTUOPOBOK OIPEACNAETCS SKCIUTyaTAI[MOHHON MOKyMEHTAIled Ha Mpuoop.
Junamerp CKBaXHHBI OMPEAENIIOT KaK IMPOU3BEICHHE BPEMEHH pPACIPOCTpaHEHUS OTPaKEHHOW BOJHBI Ha
CKOPOCTh €€ pacIpOCTPAaHEHHSI B TPOMBIBOYHOH JKUIKOCTH (C yIETOM JHaMeTpa CKBaXKHHHOTO TPHOOopa).

16.2.5 MccnenoBanus B CKBaKHHAX IPOBOIAT COITIAaCHO TpeOOBaHUAM Pa3esia 6 ¢ u3MEHEHUIMHU:

16.2.5.1 IloBTOpHOE U3MEPEHUE HE BBHITOIHSIIOT.

16.2.5.2 KoHTponbpHOE H3MepEeHHEe MPOBOAAT B JIFOOOM yYacTKe 00CaIHONW KOJOHHBI MPOTHIKEHHOCTHIO
He MeHee 50 M.

16.2.5.3 Cxopoctb kapoTaxa - He bonee 250 m/4.

16.2.6 KoHTposp kKauyecTBa NMEPBUYHBIX JAHHBIX ONpEAeNseTcs KCIUTyaTalluOHHOM JOKyMeHTauren Ha
puoop.

16.2.7 Ha TBepabIX KOMHUSAX 3HAYCHUS AUAMETPa CKBAXKHHBI M PacTpoOBOE M300paKeHHE TTOBEPXHOCTU
CTEHKH CKBaKHHBI 0TOOpaxkatoT B Tpekax T2L u T2R (puc. 1).

17 SInepHO-MarHUTHBII KAPOTaK B 3eMHOM MATHUTHOM M0J1e

17.1 Slnepro-marauTHBI KapoTtax (SIMK) B 3eMHOM MarHMTHOM IIOJIeé OCHOBAaH Ha H3MEPCHHH
mapaMeTpoB cBoOomHOW smepHoit mpeneccuu  (CII) TpOTOHOB, BO3HUKAIOMIEH IMMOCIE BBIKIIOYCHHS
MOJISIPUBYIOILETO OIS,

Wzmepsiemble BeTUUMHBI - HECKOJIBKO (KaK MPaBwUiIO, TPH) 3HAUCHUH Ul, Uz, U3 orubarolieil curana

CII, xoTopBble PEeruCTPUPYIOT Yepe3 HUKCUPOBAHHBIC MPOMEXYTKH BPEMEHH I10CIIE BBIKIFOUEHHS MOJISl, @ TAKXKe
Bpemsi T MPOJOTIBHOM peakcaliy NpoToHOB. OnpeesseMbIMU apaMeTPaMK ABIIIOTCS HHACKC CBOGOIHOTO

dhmonna (MCD), B mporieHTax, 1 Bpems 1’ |» B CeKyHJIax.

SIMK npuMeHSIOT B HEOOCKCHHBIX CKBKWHAX JUIS BBIICICHHS KOJUICKTOPOB, MPHUOIM3UTEIBHON
OTICHKHU UX 3(DPEKTUBHOMN MOPUCTOCTH, OTIPEACIICHHS XapakTepa (HedTh, BOIA) HACKIIIIEHHOCTH KOJIIICKTOPOB.
VYcioBus NMPUMEHEHUS: BEPTUKAJIbHbIC W CIa0OHAKIOHHBIC CKBAKUHBI, 3alOJIHEHHBIC TIIMHUCTON

MIPOMBIBOYHOMN JKUIKOCTBIO INIOTHOCTRIO HE MeHee 1,2 r/cM’, BA3KOCTBIO Gotee 25 ¢, BogooTaadeil He 6onee 9

eM>/30 mun 0€3 100aBOK yriieBOIOpPOJOB; COJEP)KaHNE MarHUTHBIX IPUMECEH B IIOPOAAX JOJKHO ObITh MEHEE

50 mr/cM’, B IPOMBIBOUHOI KHIKOCTH - He Gonee 1 Mr/cM’; ypoBeHb (JOHOBOTO CHTHANA B MPOMBIBOUHOI

24.12.2024 Cucrema TAPAHT 83



Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

KHJIKOCTH - Ha YPOBHE COOCTBEHHBIX IIIYMOB NMPU0OOPa; BI3KOCTh TacToBoi HedTH - MmeHee 0,3 [a-c.

17.2 TpeboBaHus K U3MEpHUTEIHHBIM 30H1aM SIMK:

- TaTa30H OTpeieNieHns nHAeKca cBoboaHoro durronna - 3-100%;

- TIpeJieN JOITyCcKaeMoi OCHOBHOM morpemHoctr onpeneneHus UCO - +3% B auanazone UCD ot 3 mo
50% u 1.5% B qmamazone UCD ot 50 o 100%;

- IoIycKaeMasi JOTIONHUTEIbHAS [TOTPEIIHOCTh, BbI3BaHHAs N3MEHEHNEM HalpsDKeHHs MUTaHus Ha 410
%, - He Ooiee 0,2 OCHOBHOW MOTPENTHOCTH;

- JIonmycKaeMasl OTIOJIHUTENIbHAs MOTPEIIHOCTh, BbI3BaHHASI U3MEHEHHEM TEMIIEpaTyphl OKpYyXKarolien
cpenbl, - He Oosee 0,1 ocHOBHOM morpemHocTH Ha Kaxable 10°C OTHOCHTENBHO CTAHAAPTHOTO 3HAYEHUS,
pasuoro 20°C.

17.3 TlepBuYHYI0 W TEPHOAWYECKHE KAIMOPOBKH BBITONHSIOT, MMOMECTHB CKBRKWHHBIA NpHOOp B
cTa"napTHelii oopazer; MCD 3264-84, KOTOpbI yCTaHABIMBAIOT BEPTUKAIHHO Ha paccTOSHUHM He MeHee 50 M
OT CHJIOBOH, OCBETUTEILHOM 1 paIMOTPaHCISIIIUOHHON ceTeil, yOpaB B panuyce 50 M Menkue GeppoMarHuTHEIC
npenMeTs (3kene3Hblit 1om). [loeByto kamuOpoBKy MPOBOMAAT C MTOMOIIBI0 KOHTPOIBHOTO AATUHKA.

17.3.1 TpeGoBanms kK TpHOOPY, KOTOPHI HAXOAHWTCS B KaTHMOPOBOYHOM YCTPOHCTBE: OTHOIICHHE
curtana CII x momexe - He meHee 100; Bpems crmama curaana CII - e Mmenee 200 Mc; OTKJIIOHEHHE YaCTOTHOU
HacTPOMKH OT YacCTOThI peLeccuu - Menble 5 ['n.

17.3.2 KonTponupyembie TapaMeTphl: BpeMsl MOJspu3aluy - 0ombiie 2 c; "MepTBoe" BpeMs - MEHbIIe
35 mMc; BpeMs mepBOH 3alepXKKH (A1 U3MEPEHUS Ul) - mesbe 100 Mc; pazauuue B 4aCTOTaX HACTPOUKH H

nperieccuu - oompie 5 .
17.3.3 Ilapametpsl, moyieKamiie KaaTuOpPOBKe: HYJIb-CUTHAIBI KaHAJIOB H3MEpPEHUS Ul, U2, U3;

OTKIIOHCHUS Ul, Uz, U3 MpH KaTHOpPOBKE KaHajda ITOCTOSHHBIM HampsOKCHUEM (CTaHIApT-CHTHAIHI);
OTKJIOHCHHUS Ul, Uz, U3 B ctagmapTtHOoM oOpasre MCD; oTKIOHEHMS U1’ U, US, COOTBETCTBYIOIIUE

curtairy CII oT KOHTPOJILHOTO AaTYMKA.

17.4 TloarotoBKy K HCCISAOBaHUSAM, O(DOPMIICHHME 3aroJioBKa M CaMU HCCJICIOBAHMS BBIMTOJHSIOT
coryacHo TpeboBaHusIM Pasaena 6. JlomogHuTebHbIe TPeOOBaHMU:

17.4.1 Ilpu moMmemeHNY IpUOOpa B CKBAKUHY PETHCTPUPYIOT CUTHAIBI KOHTPOJILHOTO JATYHKA, HYJIb-
U CTaHIapPT-CUTHAJIBI U], Uz, U3.

17.4.2 Tlocne cmycka mpuOoOpa B WHTEPBAT HCCICAOBAHHI C TIOMOINBIO KOHTPOJLHOTO JAaTYHKA
IIPOBEPSIOT COOTBETCTBHE YACTOTHOM HACTPOWKM YaCTOTE MPELECCUH U PETHCTPUPYIOT YPOBEHb IOMEX INpH
BBIKJTFOUCHHOM TOKE MOJIspHu3aIuy (POHOBas 3aIMuCh).

17.4.3 KoHTpONBHYO 3aIMCh BBIOJIHSIOT B HHTEpBaie nopos, B KoTopbix UCD Gonbre 4%.

17.4.4 CxopocTb KapoTaxa - He 6omnee 250 m/u.

17.4.5 na pacdera BpeMEHM NpOAONbHON penakcauuu nanHele SAMK peructpupyror ogHuM U3
CHEAYIOUX CIIOCOo00B: 5 KpHBBIX U ¢ M3MEHSIOUMMHUCS BpeMeHaMH monspusauun; 15 suadennii U Ha

(hMKCcUpOBaHHOW TIIYOWHE MPHU PA3NIWYHBIX BpEMEHaX IMOJsipu3anuu; 15 3HaueHwid Ul Ha (PMKCHPOBaHHOM

riyOMHE IpyU pa3IuYHbIX BpEMEHaX JeHCTBHUS OCTaTOYHOIO TOKA.

17.5 OcHOBHBIC TONOXKECHUS KOHTPOJS KadyecTBA W3MEPEHHWH perjaMEeHTHPYIOTCS pasferniom 6.
JononauTtensHble TPeOOBAHUS:

17.5.1 YpoBeHb (pOHOBBIX TOMEX HE T0JbKEH npeBbimath 2% NUCO.

17.5.2 OrtHOmEHHe YypOBHSA TOMEX MpH BKIIOUEHHOM MONApPH3alMM K YPOBHIO TIOMEX IpHU
BBIKJIFOYCHHOW MOJSPU3allil B MHTEPBaNax MOpOJA 0e3 KOJUIEKTOPOB (apTHJUIMTHI, aHTHUAPHUTHI U T.O1.) - HE
JIOJDKHO TPEBBIIATH 3.

17.5.3 PacxoxJcHHE MOBTOPHBIX 3aMEpPOB IMPOTHB IUIACTOB, i KOTophix MCD Oonbme 4%, He
JOJDKHO TpeBbImaTh 410%.

17.6 Ha TBepAbIX KONMHSX pPe3yJbTAaThl MU3MEPEHUH IMPENCTABISAIOT B apU(PMETHIECKOM MaciuTabe B
tpeke T2 (puc. 1).

18 MaruuTHBIH KapoTax

18.1 MarHuTHBI KapoTaX OCHOBaH HA M3YYEHHMM MAarHUTHBIX XapaKTEPUCTHK TOPHBIX IMOpPOJ U
HaIPsHKEHHOCTH N€OMarHUTHOTO MOJIS B TOPOJIaX, BCKPBITHIX CKBAXXHUHON. OH BKIIIOYAET:

- KapOoTa)X €CTECTBEHHOI'O MAarHUTHOTO TOJIs, OCHOBaHHBIA HA W3yYeHHHU: BeKTopa (Moayis Bekropa) T
HaIpPsHPKEHHOCTH T€OMarHUTHOTO MMOJIS WM €ro cocTaBisommx X, Y, Z; IpUpaleHH MOJTHOTO BEKTOpa WIH
ero coctasisaoumx (A7, AZ); KOMIOHEHT HOPMaJILHOTO (TH, ZH) Y aHOMAJILHOTO (Ta, Za) noJsid. Envanna
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usmepenns B cucreme CHU - tecma (Tim), mpoGuas enmmmna - Hasotecna (I wTm = 107 Tx). Pammyc
UCCIIEZIOBAaHUN TpPH KapoTaXke€ €CTECTBEHHOTO MAarHUTHOTO IOJI W3MEHSETCsl OT HECKOJBKHX METPOB J0
100-150 M B 3aBHCUMOCTH OT T€OMETPUHU M MATHUTHBIX CBOMCTB BJIUSIONIETO OOBEKTA;

- KapoTaxx MarHuTHoW BocupuuMuuBocTH (KMB), ocHOBaHHBII Ha H3y4YEeHHH HCKYCCTBEHHOTO
MIEPEeMEHHOT0  BJIEKTpOMarHuTHoro monsd, BenumunHa OJIC  koToporo  ompenensercs MarHATHOW
BOCIIPUMMYHBOCTBIO € TOPHBIX HOPOA. JlomycKaeTcsi BEIpaskeHUE pe3yIbTaToB n3MepeHuil B enuaunax CH niam
CI'C, csisaHHBIX Mexy c000ii cooTHoOmeHHeM +(CU)=47y(CI'C). Pamuyc uccnenosanuii cocrasisier 10-60
CM.

B HedTera3oBeIx cKBaXMHAX MarHUTHBIA KapOTaX MPUMEHSIOT AJIS:

- ompeneNeHHs MAarHUTHOW BOCHPHMMMYHMBOCTH M HAMarHM4E€HHOCTH IOpOX B  pa3pesax
MapaMeTPUUECKUX CKBAYKUH;

- IUTOJIOTMUECKOr0 pacuIeHEeHUs U KOPPETSIMY Fe0JI0rMUECKUX pa3pes3os;

- BBIJICTICHHS] UHTEPBAJIOB pa3pe3a, CoJlepKallluX MarHUTHbIE MUHEPAJIbl U 30HBI OPYACHEHUS;

- ONpeJeNeHUs JJIEMEHTOB 3aJleraHusl TOPOA, KOTOpble Iu(QPEepeHIUPYIOTCS IO MarHUTHBIM
CBOMCTBaM;

- oOecrieyeHns1 HHTEPIPETAIN Ha3eMHBIX MAarHUTOPa3BEAOYHBIX padorT.

MarauTHBIA KapoOTaXK BBHIONHAIOT B HEOOCAKEHHBIX CKBAKMHAX. J[OMONMHATENBHBIME OTpaHHYSHUSIMH
SIBJITFOTCSL TIPUCYTCTBHE B IPOMBIBOYHON JKUIKOCTH 100aBOK (EepPpOMArHWTHBIX MUHEPAJIOB (TeMaTHTa) H
BIIMSIHUE METAJUINYECKUX KOHCTPYKLUM CKBaXKMHBI B PAJNyCE UCCIEIOBAHMS 30HI0B.

18.2 [lns mnpoBeneHHMS MAarHUTHOIO KapoTaXka MPUMEHSIOT: CKBOKMHHbBIC KallaMeTpel - JUIs
HCCIICOBAHUSI MArHUTHOH BOCIPHUMMYHMBOCTH CpEIbl; CKBaKMHHBIE MAarHUTOMETPBHI sl  W3MEPEHHS
HaNpsHKEHHOCTH MarHUTHOTO NOJIst. PeKoMeHtyeTcst HCnonb30BaTh MPUOOPEI, codeTaromue 00a MOIyIs.

18.2.1 OcHoBHble TpeOOBaHHS K MpuOOpaM Al MarHWTHOTO KapoTaXka: OIpelesicHHEe MarHUTHON
BOCIIPHMMYNBOCTH o M MOy BeKTOopa T HAmpsKEHHOCTH I€OMArHMTHOIO OIS M €ro COCTABIISIOLINX;

BO3MOXHOCTb HCCJIEIOBaHUS CIa0OMarHUTHBIX Pa3pe3oB C X<10'4 en. CU u aHOManusIMM MarHUTHOTO MOJIS
menee 10000 uTm.

18.2.2 MuHumaneHble TpeOOBaHUS K METOAMYECKOMY OOECHEUYEeHHIO: Uil KapoTaka MarHUTHOU
BOCIIPUUMYHBOCTH - IPOTPaMMBbI YdeTa BIUSHUS CKBAKUHBI; JUIA KapOTa)ka €CTECTBEHHOT0 MarHUTHOT'O IOJIS -
y4eT BIUAHUS KPUBU3HBI CKBAKUHBI; pacdeT MOy sl BekTopa T HanpsyKEeHHOCTH T€OMarHUTHOTO TOJIS.

18.3 KanuOpoBKH BBITIOJHSIOT COTJIACHO 00IIMM TpeOoBaHusM pasferia 6. Kak yacTHOCTb:

18.3.1 KanuOpoBKy KanmamMeTpoB Ha CKBa)KHMHE BBIMIOJHSIOT JI0 U MOCJIE KapoTaka ¢ UCIOIb30BAHUEM
pabounx Mep MarHUTHON BOCIPUUMYNBOCTH, TECTOB MJIM CTaHIApT-CUTrHANOB. [Iprbop nomkeH pacmonaraTbes
Ha pacCTOSHUYW HE MEHee 5 IITNH 30HAa OT METAITMIECKUX MPEIMETOB.

18.3.2 KannOpoBKYy MarHATOMETPOB BBIMOJHSIIOT TPHU IIOMOIMM MEpPhl MarHUTHONW WHIYKIHH WIIH
rpagydpOBOYHOTO KOMIUIEKTa HAa KOHTPOJBHBIX IMYHKTax: pailoHa (CTaTyc MEepHOIUYECKON KaINOPOBKH) H
CKBaXUHBI (TIoNieBasi KamuOpoBKa). V3MepeHUss Ha KOHTPOJIBHBIX ITYHKTaX BBIMONHSIOT MpuOopaMu u
obopyznoBanueM (reousznueckuii xkabemnb, PErucTpaTop M Ap.), KOTOPbIE HCHONB3YIOTCS NPH MPOBEACHUH
CKB)XKHHHBIX HUCCIICOBAHHUM.

18.3.2.1 KoHTponbHBIM NyHKT paiioHAa JOJDKEH OBITh pAcloNiOKEH B YCIOBUSX HOPMAaJILHOTO
MarHUTHOTO  TOJS;  LeJecooOpa3sHO  HCHONB30BaTh JJISi  OTOTO  KOHTPOJBHBIE IYyHKTH — HA3eMHOM
MarHuTopa3BeAKH. Ha KOHTPONBHOM IyHKTE paifoHa  BBIMOJHSIOT: TEPHOANYECKYIO0  KaJHOPOBKY
MarHMTOMETPOB; N3MEpPEHHE KOMIIOHEHT HOPMAaJIFHOTO MMOJIS; OLIEHKY OCHOBHOW MOTPEUIHOCTH M3MEpPEHUil 1o
BOCIIPOU3BOJIUMOCTH PE3yIIbTATOB.

18.3.2.2 KoHTpObHBIH MyHKT CKBRXUHBI BEIOMPAIOT 10 KapTe M30AMHAM MAarHUTHOTO MOJIS B 001acTu
HauMEHBINIET0 TPaINeHTa Ha yaajeHn:n He MeHee 50 M OT MeTaJUTMYECKUX MPeIMEeTOB (KapoTaKHas CTaHITHS,
oOcazka CKBaXHWHBI U Jp.). PaccrossHMe M0 YCThSl CKBOXHHBI W a3MMyT HANpPABJICHUS JOKYMEHTHPYIOTCS B
(haiimax m3Mmepenmii. Ha KOHTPOIHHOM IMyHKTE CKBaKWHBI MPOBOJIAT: MOJIEBYIO0 KaTMOPOBKY MarHUTOMETPOB;
M3MEepeHre KOMIIOHEHT MarHUTHOTO TIOJIS JIJISl IPUBSI3KU PE3yTATOB U3MEPEHHI B CKBAKHMHE K HAOIIOJCHUAM
Ha ITOBEPXHOCTH.

18.4 MHccnenoBaHuss B CKBRXHMHAX BBINOJHAIOT COTJIACHO TPEeOOBAaHHSM  AKCILTyaTallMOHHON
nokyMeHTauuu. [lpu atom:

18.4.1 1o Havana u mocie u3MepeHu (He mo3aHee 2-3 MHUH TOCIIE U3BJICYEHHUS MPHOOpa U3 CKBaKHHBI)
MIPOBOJIAT PETUCTPALIMIO HYJIb- M CTAaHAAPT-CUTHAJIOB.

18.4.2 CkopoCTh KapoTaXka U Iar JUCKPETU3alUH 0 TIyOuHe He M0JKHbBI mpeBbimarh 1000 m/4 u 0,2
M COOTBETCTBEHHO.

18.4.3 Bo Bpems mpoBeneHHUs KapoTaka METOJIOM €CTECTBEHHOTO MAarHWTHOTO TOJSI PEKOMEHIYeTCs
napajuleTbHOe HM3MEpeHHe BapHaldii MarHWUTHOTO TIOJS HAa KOHTPOJBHOM WYHKTE€ CKBAXHHBI BTOPBIM
CKBXMHHBIM WM HA3€MHBIM MAarHUTOMETPOM. Takue M3MEpeHUs SBISIFOTCS 00S3aTeThbHBIMU B CIIEAYIOIIIX
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CITy4asx: MHTEpPBaJ MarHUTHOrO Kaportaxa mpessimaer 1000 M; mo pe3ynpraTaM MarHUTOPa3BEIOYHBIX PaboT
YCTaHOBJIEHO, YTO aMILTUTYbI KOPOTKOIIEPHOAHBIX BapHALIMi MPEBOCXOIAT MOTPEITHOCTH H3MEPEHHH.

HccnenoBanns MarHUTHBIM KapOTa)kOM HE MTPOBOJAAT BO BPEMSI MAarHUTHBIX OYpb.

18.4.4 B uHTepBaniax MpoBEACHUSI KapoTaka MAarHUTHON BOCTIPUUMYHBOCTH 00s3aTEIIEHO BBHITTOJTHCHHE
KaBepHOMETPHH, a KapOTaKa MATHUTHOTO TIOJISI - MHKJIMHOMETPHH.

18.5 IlepBuuHast 00paboOTKa MaHHBIX MAarHUTHOTO KapoTa)ka [OJDKHAa OO0OecreunBaTh pelIeHre
KaueCTBEHHBIX 3aJ1a4 (pacujieHeHHEe pa3pe3a 10 MarHUTHBIM CBOWMCTBaM H JIp.).

18.5.1 /Ing kapoTaxa MarHUTHOM BOCIPUUMYHMBOCTH PETTIAMEHTHPYETCS] YCTAaHOBKA HYJIEBBIX JINHUH 110
YPOBHIO CHTHaJIa B BO3IyXe 10 M Tocie HaOironeHWid W BBEAEHHE IMOMPAaBOK B PE3yJIbTAThbl M3MEPEHUil 3a
BJIMSIHUE CKBaYKHHBI (TIPH HEOOXOJUMOCTH).

18.5.2 Jlna kapoTaxa €CTECTBEHHOI'O MAarHHUTHOTO TOJIS BBITIOJHSIOTCS: y4YeT BIMSHHUS KPUBHU3HBI
CKBXUHBI; pacdeT MOXyJsd BekTopa T HampsKeHHOCTH TEOMAarHUTHOTO TOds (IIPU  HU3MEPEHHH €ro
COCTaBJISIONINX); pacdeT MoKa3aTeleil aHOMalbHOTO MarHUTHOTO ToJjs. Ilepexon oT m3MepeHHBIX KOMITIOHEHT
[OJITHOTO MArHUTHOTO TOJII K KOMIIOHEHTaM aHOMAJbHOTO TIONS OCYIIECTBISIOT BBIYMTAHHEM YPOBHA
HOPMAJIBHOTO TIOJIS, YCTAHOBJIEHHOTO HAa KOHTPOJIHHOM IYHKTE CKBKWHBI (IIpU HEOOXOIMMOCTH, C YYE€TOM
M3MEpEeHHBIX Bapuaiuii). B cmyuae mamepenns npupamennii onst (A7, AZ) ypoBeHb OIS, HalIeHHBIH Ha
KOHTPOJIBHOM ITYHKTE CKBa)KWHBI, TPUHAMAIOT 32 HYJIEBOH.

18.6 Ha TBepapIX KOMHUSAX MPU COBMECTHOM BBINIOJIHEHHH KapoTaka MarHUTHOW BOCIPHHMYHBOCTH U
KapoTaka eCTECTBEHHOTO MAarHUTHOTO IMOJISl pe3yJIbTAThI MPEACTABIAIOT B Tpekax T2, T3 (puc. 1).

19 KaBepHomeTrpusi u npopuiiemerpust

19.1 M3y4yeHue reoMeTpuH CTBOJA CKBaXXMHBI MPOBOJAT IO pe3yJjbTaTaM H3MEPEHHs] HECKOJIBKUX
IaMeTpoB (He MeHee ABYX) BO B3aMMHO MEPIEHANKYISPHBIX TUNIOCKOCTAX - TPOo(QUIEeMETpHs CTBOJIA, a TAKKE U
CpellHero amameTrpa CKBaxkuHbBI - kaBepHomeTpus (JIC). M3mepsiemass Benu4mHA - JAMAaMETpP CKBAXKWHBI B
MHJUTIMETPAX (MM).

Paznuuaror - BepTHKalIbHYIO NPOQUIEMETPUIO, IPU KOTOPOH MPOBOIAT PErHCTPALMIO M3MEHEHHS
¢dopMBl M pa3Mepa IONEPEYHOI'O CEUEHHsS CKBAXKHHBI II0 CTBOJy, W TOPU30HTAIBHYIO INPOQHIEMETPHIO
(mpodunorpaduro), mpu KOTOPOH (GUKCUPYIOT NaHHBIE 0 (opMe M pa3Mepax OJHOTO MOMEePEYHOTO CEYEeHHS
CKBa)KUHBI.

JaHHbIe 0 PaKTHYECKOM JHAaMETPEe CKBaKMHbBI HEOOXOIUMBI [T PELICHUS CICIYIOUINX 3a1au:

- OLEHKH NPUXBATOOMACHOCTH >KEI00O0B, CAaJbHUKOB, TJMHUCTBIX M IUIAMOBBIX KOPOK, MHTEPBAJIOB
BBIKPAIIMBAHMS U BBIBAJIA TIOPOJ;

- y4era TeOMETPUHU CTBOJIA MPH aBaPUUHBIX pabOTax, CBSI3aHHBIX C U3BJICYCHUEM M3 OTKPBITOIO CTBOJIA
NOCTOPOHHHUX MTPEMETOB;

- BBIOOpa HWHTEPBAJIOB YCTAaHOBKH IAaKEPOB HCIBITATENs IUIACTOB, HCIbITareleld Ha kabene u
CBEPIISIIETO KEPHOOTOOPHHKA Ha Kabelle;

- BRIOOpA MHTEPBAIOB ISl YCTAHOBKHU OaliMaka, IIEHTPATOPOB M TYpOyIH3aTOpOB 00CaTHON KOJIOHHEI;

- ompeneneHus odbema 3aTpyOHOrO MPOCTpPaHCTBA Ui pacyeTa KOJIWYeCTBAa TaMIIOHAXHOH cMecH;
YTOUHEHHMS T'€0JIOTMUYECKOT0 pa3pesa, B TOM YHCIIE BBIICICHUS KOJUIEKTOPOB 10 IOSIBJICHHUIO [NIMHUCTBIX KOPOK;

- yueTa nuaMerpa ctoja npu unrepnperauuu ganHsix bK3, BK, I'K, HK u ap. meTonos.

HUccnenoBanuio kaBepHOMETpHEH-TIpodreMeTpren NoaIexaT BCce CKBaKUHBI 0€3 HCKITIOUEHHS.

19.2 TpeGoBanus K KaBepHOMEPaM U MpoduiIeMepam:

- TMana3oH U3MEpEHNs JUaMETPOB CKBaXXHHBI KaBepHOMEpPOM - oT 100 1o 800 MM;

- Ialia30H U3MepeHus paguycoB npoduneMepoM - ot 25 1o 400 mm;

- TIpeAes JOMYyCKaeMOl OCHOBHOM MOTPEIIHOCTH KaBepHOMepa - He Oonee +3 MM B Auamnazone 1o 400
MM ¥ He Oosee +5 MM B auamnaszone ot 400 1o 800 mmM;

- TIpeJiesT IOIycKaeMol OCHOBHOM TIOTPEITHOCTH MpoduiiemMepa - He Oornee +2 MM;

- JIOTIOJTHUTENIbHAS TOTPENIHOCTh, BBHI3BAaHHAS W3MEHEHUEM HANpsDKEHHs MUTaHus, - He Oosee 0,2
3HAYEHHS] OCHOBHOM MOTPEIIHOCTH;

- JONOJHUTEINIbHAsI MOIPEIIHOCTh, BbI3BAaHHAS M3MEHEHHMEM TEMIIepaTyphbl OKPYXKArOLIEH Cpeipl, - He
oonmee 0,1 3HAYeHHMs] OCHOBHOM moOTrpermHocTH Ha Kaxaple 10°C OTHOCHTENBHO CTaHIAPTHOTO 3HAYCHHS,
pasHoro 20°C;

- JOIOJHUTENIbHAS MOTPEIIHOCTh, BBI3BAHHAS OTKJIOHCHHEM CKBAKHHBI OT BEPTUKAIM, HE JOJDKHA
npeBsmath 0,5 3HAUEHUS OCHOBHOM MOTPEIIHOCTH.

19.2.1 Ilpubops! KOMIUIEKCUPYIOT € APYTUMH NprOopaMu (MoxysiMu) Oe3 orpaHHYeHUH.

19.2.2 MunumaneHble TpeOOBaHUS K METOJMYECKOMY U MIPOTPAMMHOMY OOECICUEHHIO 3aKII0Yal0TCs B
HIMYMN METOJVK M POrpaMM pacyeTta Iioiaau, GopMbl 1 00beMa CKBayKUHBI 110 JaHHBIM TPO(QUIeMETPUH.
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19.3 TlepBuyHyto, IEpHOAMYECKHE W IIOJICBbIC KAMOPOBKU BEIYT COTJIACHO OOIIMM TpeOOBaHUSIM
pasgena 6.

19.3.1 OCHOBHEIM CpPEICTBOM IEPHOTUICCKUX KaTHOPOBOK SIBIISICTCS HA0Op M3 TATH 00pa3IlOBHIX
KoJlel Win KanuOpoBouHas ycraHoBka Tuma YII-KB, koropple BOCHpOM3BOIAT 3HAYEHUS IUAMETPOB B
muarrazone ot 100 mo 800 MM ¢ morpemHocThIO He Oonee +1,0 mm. Jlomyckaercss MCIONB30BaHUE TaKKe
KaJMOPOBOYHBIX YCTPOMCTB, MOCTABIAEMBIX 3aBOJOM-M3TOTOBHTENEM (TaK HasblBaeMble, '"TpeOeHkH'"), eciu
MOTPEIIHOCTh BOCIPOU3BEICHUS UIMU IUAMETPOB HE IpeBbIaeT 41,0 Mm.

19.3.2 B kauecTBe cpencTBa MOJCBOM KaTHMOPOBKM MCHOIB3YIOT 00Opa3loBbIe KOJbla (HE MEeHee ABYX)
nnu "rpebeHky".

19.4 VccnenoBanus B CKBaKMHAX BEIYT COTJIACHO TpeOOBaHUsAM pPa3sgera 6.

19.4.1 MHTepBan KOHTPOJIBHON 3aMMCH JOJKEH BKIIOYAaTh YYaCTOK MPOTSHXKEHHOCThIO HE MeHee 50 M
nepesi BXOJI0M B 00CaIHyI0 KOJIOHHY U He MeHee 20 M B KOJIOHHE.

19.4.2 JIns npuOOpoB OJHOKPATHOTO PACKPBHITHSA MOBTOPHYIO 3allMCh HE IMPOBOMISAT; KOHTPOJBHYIO
3aMyCh BHIMONHAIOT COTIIACHO MPEABIAYIEMY pa3aeny.

19.5 OcHOBHBIE IIOJIOKEHHS KOHTPOJII KadyecTBa HM3MEPEHUH periaaMeHTUPYIOTCA pasfesioMm 6.
JononHuTensHble TPEOOBAHMS:

19.5.1 PacxoxneHust KpUBbIX OCHOBHOM M IOBTOPHOM 3amucel He JOJKHBI IPEBBIILIATD +5 MM.

19.5.2 PacxoxneHnsi M3MEPEHHBIX M MPOEKTHBIX JHAMETPOB KOJOHHBI M CKB&)KMHBI B MHTEPBAJax C
HOMUHAJIBHBIM JUAMETPOM CTBOJIA HE JOJDKHBI IIPEBBIIATD +3 MM.

19.6 IlepBuunas oOpaboTka BKJIOYAET NpUAAHUE KaBepHOrpaMMaM M mpoduierpaMmaM (pU3NIECKUX
MaciTadoB, IOCTPOEHHE MOMEPEYHBIX CEUCHUH CKBaKUHBI IO pe3ybTaTaM FrOPU30HTAIBHON MPOopHIeMETpUH.

19.7 Ha TBepAbIX KOMHSX pe3yJbTaThl M3MEPEHUH MPEICTABISAIOT B apUPMETHUYECKOM MaciuTade B
tpeke T1 (puc. 1).

20 MuknuHoMeTpuUs

20.1 UHKITMHOMETpHUYECKHE HCCIEIOBAHMS - 3TO M3MEPEHHS 36HUTHOTO yIila M a3suMyTa CKBaXXHHBI B
(dhynaxun ee rmyounsl. Enuanna usmepenns - rpagyc. Coxparienne - MHKIT.

WNHkmuHOMETpHYeCKUe HCCIIeIOBAaHMS IPOBOIST MPH MOAbEME CKBAXMHHOTO TIPUOOpa B BEPTUKAIHHBIX
CKBaXMHaX TyOonHOo# cBbiiie 300 M 1 B HAKIIOHHBIX CKBa)KWHAX TIyOnHOM cBhime 100 M [u1st pereHus 3amay:

- KOHTPOJISI 33JJAaHHOTO HAMpaBJICHUS OCHU CTBOJA CKBAXXWHBI B MIPOCTPAHCTBE MPOESKTHOMY B IPOIIECCE
OypeHus;

- BBIJICJICHUS YYaCTKOB MEPEeruOOB OCH CTBOJIA CKBAXKUHBI, KOTOPBIC MOTYT BBI3BIBATH OCIIOKHEHHUS TIPU
OypeHuH;

- TIONyYEHUs] HCXOAHBIX JaHHBIX JUIS TEOJIOTMYECKHX TIOCTPOCHHH, B TOM UHCIE OIpeeeHus
WCTUHHBIX TyOWH 3aJieraHusl POAYKTUBHBIX IUIACTOB, IS WHTEPIPETAUU JaHHBIX MAarHUTHOTO KapoTaka U
IIJJACTOBOW HAKJIIOHOMETPUHU.

WccnenoBanwsi  BBITIONHSIOT MAarHATHBIMH  (TOYCYHBIMH W HEMPEPBHIBHBIMHA) B  HEOOCAKCHHBIX
CKBKMHAX M TUPOCKOTIMYECKUMH HHKIMHOMETPaMH B HEOOCAKEHHBIX U O0CaKEHHBIX CKBRKMHAX.

20.2 TpeboBanms K HHKINHOMETPAM I UCCIICTOBaHUS HEOOCA)KEHHBIX CKBAKIH:

- IWara3oH U3MepeHus a3umyTa - ot 0 1o 360°;

- TpaHULbl JUANa30HOB U3MEPEHUs 3eHUTHOro yriua - ot 0 o 45, 90, 135, 180°;

- IWara3oH U3MEPEHUs ancuganbHoro yriaa - ot 0 go 360°;

- IolycKaeMasi OCHOBHasI IOTPEeLIHOCTh U3MEPEHHs a3MMYTa JJisl 3eHUTHBIX yIiioB Ooisee 3° - He Oojee
+2°

- JoIycKaeMasi OCHOBHAsI TIOTPEIIHOCTh W3MEPEHHsI 3eHUTHOTO yria - He Ooiee +0,5°%;

- JIOTIOJTHUTENIbHAS TOTPENIHOCTh, BBHI3BaHHAS W3MEHEHUEM HANpsDKEHHWsI MUTaHus, - He Oosee 0,2
3HAYEHHs] OCHOBHOM MOTPENIHOCTH;

- JIOTIONTHWUTENbHAs TMOTPENIHOCTh, BBI3BAHHAS W3MEHEHHEM TeMIIepaTyphl OKpY’Kalomieil cpeapl, He
nomkHa mipeBbimnath 0,1 3HadeHWs OCHOBHOI morpemHocTH Ha Kaxzaple 10°C OTHOCHTENBHO CTaHAAPTHOTO
3HaYCHHS TeMItepaTypsl, pasHoro 20°C.

20.2.1 TpeboBaHUA K METOAMIECKOMY OOSCIICUCHHIO 3aKITIOUAIOTCS B HATMIHMH IMPOTPaMM pacdeTa:

- KOOPJIUHAT OCH CKBAKUHBI;

- a0COIOTHBIX OTMETOK TITyOUH;

- mpupanieHnii (yIJIMHEHWI) JITUHBI CTBOJIA;

- BEJIMYHMHBI U HATPABJICHUS CMEIICHUS 320051 CKBaXKHHBI OTHOCUTEIILHO YCThS;

- XapaKTEePUCTHUK paccesHusl (HEONpeAeIeHHOCTH) KOOPAHHAT.

20.3 IlepBruHYIO, IEPUOTUYECKUE U MOJIEBBIE KATMOPOBKU MPOBOIAT COTNIACHO OOMIMM TpeOOBaHUAM
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pasgena 6.

20.3.1 Ilepnomuieckne KamTUOPOBKH BBINIOJIHSAIOT COOTBETCTBEHHO TpeboBaHusM MY 41-17-1373-87
"OtpacneBast cucremMa oOeCIeUeHUs €IWHCTBAa H3MepeHWi. VHKIMHOMETpPHl W OpPHEHTaTOphl. MeToamka
roBepku". OCHOBHBIM CPEACTBOM KaMHOPOBKH cirykat ycraHoBku YKU-2, VIINU-1, YIIU-3.

20.3.2 TIpu ucnoiap30BaHUM UHKIMHOMETPOB, HE MoAnanarwmux noa aeiicreue MY 41-17-1373-87, ux
MEPUOJNYECKYI0  KaaMOpPOBKY  MPOBONAT B COOTBETCTBUM C  METOOUYECKUMM  YKa3aHMSAMH,
periIaMeHTHPOBAaHHBIMHU SKCIUTYaTallHOHHON TOKYMEHTALUEH.

20.3.3 IloneByro KadMOpOBKY HHKIMHOMETPOB IMPOBOIAT HEMOCPEACTBECHHO MEpPeA CKBAKUHHBIMH
H3MEPEHMsIMU 1 MOCJIe HUX, UCHONb3Ys yriaoMep-kBaapanT YK-2 u Oyccons BI'-1 (nnu BIII).

20.4 Ob6mue TpebOBaHUSA K MPOBEIACHUIO M3MEPCHUI ompeaesieHsl B pasgene 6. JlomonHUuTeabHbIC
TpeOOBaHMS pa3NUYHBI I HHKINHOMETPOB Pa3HbIX THUIIOB.

W3mepeHnst TOUEYHBIMH MAarHUTHBIMM WHKJIMHOMETPAaMH TPOBOISAT B OTKPHITOM CTBOJE WIH B
JIETKOCIUIaBHBIX OypwibHBIX TpyOax (JIBT) mpm mombeme ckBakmHHOTO Tprbopa. Kak wuckimrodcHwmeE,
JIOITYCKAIOTCS] I3MEPEHUsI 3eHUTHBIX YTJIOB B CTAJBHBIX OYyPHIIBHBIX TPyOax Wik B 00CagHON KOJOHHE.

20.4.1 M3Mmepenus B ToUKax MpoBO AT yepe3 10 ¢ mocite moJIHOH 0CTaHOBKH MPHUOOpa.

20.4.2 Ecnm wHTEpBal HCCICIOBAHWN HAXOIWUTCSA CYIIECTBEHHO BEIIIEC 33200 CKBAXHHBI, TO IIEPBOE
HM3MEpPEHHE BBHIMOJIHIIOT Ha IIyOHHE IISATH METPOB HIDKE 33JaHHOI'0 MHTEpBaIa, MOCIenyonme - yepe3 2-3 M,
3aTeM MEPEXOAAT K U3MEPEHUSIM C IPUHSITHIM I1aroM.

Ecnu uccnenoBanusi HAUMHAIOT OT 320051 CKBa)KUHBI, TO IIEPBOE U3MEPEHHE BBIIONHAIOT HA [IIyOHHE 5
M BBIIIE HETO, ITOCIIE YeTo MePeX0IsiT K U3MEPEHUsIM B TOUKaxX ITyOWH, KPaTHBIX LIary U3MEPeHUH.

20.4.3 Hlar u3MepeHuii B OTKPBHITOM CTBOJIE JOJDKEH OBITH paBeH 25 M B BEPTHKAJIBHBIX CKBRKUHAX C
36HUTHBIMU yraamu 10 5°; 10 M - B CKBaXMHaX € yriamu Bbllle 5% 5 M - B CKB@)XHHaX C MHTEHCUBHOCTBIO
uckpusienus 10 0,5°/m; 2 M - Ha y4acTKax ¢ MHTEHCHBHOCTBIO McKpuBieHus 0,5°/M u Gornee.

[ar usmepenwuii B JIBT (3eHUTHBIX YIJIOB B CTAIBHON 00CaIHON KOJIOHHE) JAOJDKEH ObITh paBeH 40 M
JUTS 3€HUTHBIX YTIIOB 110 5°; 20 M - mpH 3eHUTHBIX yriaax cBbime 5° u 10 M - Ha yyacTKax ¢ IPUHYIUTEIbHBIM
HCKPHUBIICHHEM.

20.4.4 Uzmepenus B JIBT npoBoasT Ha pacCTOSIHUM HE MeHee 15 M OT cTajabHOM KOJIOHHBI U TypOoOypa
u Oosee 3 M OT CTAJIBHBIX 3aMKOBBIX COEIMHEHHH.

20.4.5 IloBTOpHBIE U3MEPEHHUSI BHIIOIHSIOT B KaXKIOU MATON TOUKE.

20.4.6 M3mepeHusi, BBINOJIHIEMBIEC IOCTE YITyOJIEHHS CKBa)KMHBI, HEOOXOAMMO HPOBOAUTH APYTHM
HHKJIMHOMETPOM C TEPEKPHITUEM HMHTEpBalia MPeabIIyIINX U3MEPEHUI HE MEHEe YeM B TPEeX TOUKax IMOIAPSI,
€CITM 3€HUTHBIE YTl MEHBIIE 5°, U B TISITU TOYKAX MIPH OOJIBIINX 3HAYCHUSX 36HUTHBIX YTJIOB.

B HaxkioOHHO HampaBlIEeHHBIX CKBaXKMHax co coymeHHbiME JIBT B wmHTepBane HaOopa KpHBHU3HBI
MOBTOPHBIMH M3MEPEHUSIMHU NIEPEKPHIBAIOT HE MEHEE TPEX TOUEK MOAPSA, U3 KOTOPBIX XOTs OBl B OHOM JOIKEH
OBITH U3MEPEH a3UMYT.

20.5 Chyck B MHTEepBaJll U3MEpEHHH NPUOOPOB HEMPEPHIBHONH HHKIMHOMETPHUH OCYIIECTBISIOT CO
CKOpOCThIO cornacHo M. 6.3.6. He menee uem 3a 20-30 M 10 riryOWHBI Havanda CKBKUHHBIX HW3MEPEHHM
ckopocth cmycka cHmkaoT a0 800 m/4. Ilocme octaHOBKHM mpuOOpa €ro BBIIEPKUBAIOT HETIOABIKHBIM B
teuenue 30 c.

20.5.1 Ilepen HauamOoM U3MEPEHUH OCYIIECTBIIIOT IPUBS3KY HHKIMHOMETpPA K TITyOnHe.

20.5.2 V3mepeHust HAYMHAOT, TUTABHO YBEIHYNBAs CKOPOCTh Morbema mpudopa 10 800 M/4 6e3 pHIBKOB
1 Pe3KUX TOPMOXKEHHH.

20.5.3 Peructpauuio riayOMH OCYLIECTBIISIIOT C paspemaromieil cnocoOHocThio He xyxe +0,1 M,
CKOPOCTH JBIKCHHS - HE Xyxke +1 mM/4.

20.5.4 Ilpu uCIONB30BAaHUM MArHUTHBIX HWHKIMHOMETPOB DETHCTPALMIO a3uMyTa HEO0OXO0ANMO
OTKJIFOYUTH 32 20 M JI0 BX0/1a B 00Ca/IHYIO KOJIOHHY.

20.6 TexHoNOTHS TPOBENCHUS CKBAXHUHHBIX HCCIEAOBAaHUI T'HMPOCKONUYECKHM HWHKIMHOMETPOM
BBITTOJIHSETCS. B COOTBETCTBUHU C SKCIUTyaTallMOHHOW AOKyMEHTalMell Ha KOHKPETHBIM THUI MHKIWHOMETpa U
JIETTUTCS Ha JiBa ATaIla - ONpeielieHrne reorpaguueckoro MepuIiana u 3aMep TPACKTOPUH CTBOJIA CKBaYKHHBI.

20.6.1 CxkBaXWHHBIA NPUOOP, COCIWHCHHBIN TeohU3MIeCKUM KabeleM ¢ Ha3eMHBIM OJIOKOM,
(DUKCHPYIOT Ha yCThE C MOMOIIBIO CIENUAIBHOIO (UIaHIa, KOTOPhIA 00eCcIIeYrBaeT YCTAHOBKY MHKIMHOMETPA B
BEPTUKAIBHOM IIOJIOKEHUU C TOUYHOCTBIO HE Xyxke +0,3° ¥ BO3MOKHOCTBIO €r0 Pa3BOPOTA II0 ANCHUAAIBHOMY
yriy.

[IpoBoasT mnpenBapuTENbHYIO BBICTABKY (OHpeaereHue Treorpauueckoro MepuauaHa), Iocie
OKOHYaHHsI KOTOPOH MPOU3BOIAT Pa3sBOPOT KOPIyca MHKJIMHOMETpa IO alCHAAIBLHOMY YTy U AOOWBAIOTCS
YCTAHOBKH BEPTHKAIBLHOTO MOJIOKEHHS 10 TPeOyeMOH BETUUNHEI.

3aTeM MOBTOPSIOT MPOLEAypY HayadbHOH BBHICTABKU /0 MOJYYEHHUs] CTAaOMIBHOTO pe3ynbraTa. JlaHHas
npouenypa mnpoaomkaercs 40-60 MUHYT.

20.6.2 Ilocne oxkoH4YaHHA ofepalMM "BBICTABKM THPOCKOMHYECKOTO HMHKIMHOMETpPA", WHKIMHOMETP
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0CBOOOX/IAIOT ¥ OCTAHABIMBAIOT HAa HYJIEBOW OTMETKE TITyOMHBI CKBRXMHBI M HAYMHAIOT aBTOHOMHYIO paboTy
COTJIACHO JKCILTyaTallHOHHON JOKYMEHTAIINH.

W3mepeHne TpaeKTOpUM CTBOJIA OCYILECTBISETCS NPH CIIyCKE M MOABEME NMPUOOpa HENPEPBIBHO WM
toukaX. CkopocTs 3amucu - 10 S000 M/9 (IpH YCIIOBUH MPEABAPUTEIHLHOTO MTA0JOHUPOBAHUS CKBAKHHBI TTEPE]T
n3MepeHusiMr). OCHOBHOH 3aMep TPAeKTOPUHM OCYIIECTBISETCS Ha CIYCKE; Ha IMOABEME - OCYIIECTBISIOT
KOHTPOJIb IPOBEIEHHBIX U3MEPEHUH.

Pexomenayercss mpoxoxzneHHe HHTEpBajoB mepdopauuu co ckopocteio 750-1500 m/u. B memsx
CHIDKCHHUSI BEPOSITHOCTH yAapa WHKIMHOMETpa 00 3a00H peKoMeHAyeTcss He NOXOAWTH 10 Hero Ha 5-10 m.
Crosnka Ha 3aboe He Oomee 20 c. OTpbIB OT 3a00s OOKEH HPOBOAUTHCS C MHHUMAIbHO BO3MOKHOM
CKOPOCTBIO.

B mporecce 3amepa TpacKTOpUU CTBOJIA CKBXKUHBI AJIs1 KOMITEHCAIUH Jipetida THpocKona HeoOX0auMo
NPOBOAMTH BO BPEMs CIIyCKa M MOJbEMa TEXHOJIOTHUYECKHE OCTAHOBKHU. METOJHMKA W YCIOBUS BBITIOJHEHUS
OCTaHOBOK PETJIaMEeHTUPYETCS TPEOOBAHUAMHU IKCIUTYaTallMOHHOMN TOKYMEHTAIIHH.

20.6.3 Ilpu mocnenyromieM H3MEpPEHHH, BBHITIOIHSIEMOM TIOCIE YITMyONeHHs CKBAKWHBI, WHTEpBAI
MPEabIIYIINX H3MEPSHHI MIEPEKPBIBAIOT coriacHo TpedoBanusm M. 20.4.5.

20.7 OcHOBHBIE TIOJIOKEHHUSI KOHTPOJIsSI KAYeCTBA M3MEPEHUI periiaMeHTUPYIOTCS Pa3aerniom 6.

20.7.1 KpurepreM TOYHOCTH HWHKIMHOMETPUUYECKUX M3MEPEHUM SBISIETCS 3HAYEHHE CpeaHel
KBaJIpaTHYECKON MOTPEIIHOCTH, BBIYMCISIEMOE IO PA3HOCTSAM [BOWHBIX H3MEPEHMH, KOTOpOE HE AOJKHO
MPEBBIIIATH 3HAYEHUS OCHOBHOM MOIPEIIHOCTH WHKIMHOMETpA!

TA€ § - CPENHssI KBaJpaTHUeCKasi IOTPELIHOCTb U3MEPEHUN YIJIOB; di - Pa3HOCTh ABOWHBIX U3MEPEHUI

yria B i-0# TOYKE; N - YUCJIO JBOWHBIX H3MEPEHUI.

20.7.2 B mpouecce HU3MEpPEHMH TOYEYHBIM MArHUTHBIM WHKJIMHOMETPOM TEKYIIMH KOHTPOJIb
OCYILECTBIISIFOT OIpeJeNiCHHEM a0CONIIOTHONH pasHOCTH MEXAY pe3ylbTaTaMd OCHOBHOTO U TOBTOPHOTO
M3MEpEeHUH, KOTOpPbIE HE JOJKHBI IIPEBHIIIATh YBOCHHOE 3HAUYE€HHE OCHOBHOM MOTPEIIHOCTH HHKJIMHOMETpA.

Ecnu 3Ha4eHns pa3sHOCTH NMPEBBIIAIOT 3HAU€HHE OCHOBHOM MOTPENIHOCTH He 0oJiee YeM B JIBYX TOUKaX,
TO YHUCJIO TOYEK MEPEKPHITH YBEIMYUBAIOT Ha JBe. Eciu mocne 3Toro ollnee Yucio TOYeK C yBETNYCHHBIMH
3HAYEHISIMH PA3HOCTH COCTaBISET TpH W Ooiee, TO TEPEKPHITHIO MOJUIeXKAT BCE TOYKH IMPEABIAYIIETO
HWHTEpBajia U3MEPECHUI.

20.7.3 Jlns HenpepbIBHONW MHKIMHOMETPUU MOIYYAIOT Pe3yIbTUPYIOIUN IPOTOKOJ 3aMepa KpPUBHU3HBI,
MMPOEKIIMN CKBOKWHBI HAa TPH OPTOTOHAIBHBIC IIOCKOCTH WIHW HW30METPUYECKYIO IPOEKIHI0, TpaduKu
(hyHKIIMOHANBHBIX 3aBUCHMOCTEH a3WMyTa, 3€HHTHOTO yria W yria MOBOpPOTa (YCTAHOBKH OTKJIIOHHUTENS) C
MOMOILBIO0 MPOrPaMMHOr0 oOecredeHus: o0pabOTKH Pe3ysIbTaToB, pa3paboTaHHOrO sl KOHKPETHOTO TUIa
HMHKIIMHOMETDA.

20.7.4 [ng monydeHus IOCTOBEPHBIX KOOPJAMHAT TPAEKTOPHHM CTBOJA CKBAXKHUHBI, KOTOpas HMEET
npoTsoKeHHBIH (0onee 200 M) BepTUKAIBHBINA Y4acTOK (3€HUTHBIE YTIIbI He Ooliee 3°) peKOMEHIYeTCsI TPOBEPSTH
THPOCKONINYECKUM HHKIMHOMETPOM JIaHHBIE, TIOYYEHHBIE C TOMOIBI0 MATHUTHBIX MHKIIMHOMETPOB.

20.8 ObpaboTka u oopmiIeHHE PE3yTHTATOB M3MEPCHUM Pa3IUYHBI JJIS TOYCUYHBIX W HEMPEPBIBHBIX
MarHUTHBIX M THUPOCKOITUYECKUX HHKIMHOMETPOB. AJTOPHUTMBI OOpabOTKH OIpPEIENSIOTCS HPOrpPaMMHBIM
obOecnieueHueM. PermameHTHpyEeMbIMH JOKYMEHTAMH SIBIISTFOTCS:

- CBOAHAs TaOIWIAa pe3yNbTaTOB WHKIMHOMETPUYECKNX W3MEpeHHH (3HAYeHUs 3EHUTHBIX U
a3UMyTaNbHBIX YTJIOB) C 3aJaHHBIM IIaroM 1o riyowmHe. Jls TOYeKk ¢ MHOTOKPAaTHBIMH HW3MEPEHUSIMU
NPUHUMAIOT CPEIHUE 3HAUCHUS U3 PE3YJIbTATOB BCEX U3MEPEHUI;

- koopauHatel X, Y U Z TOUEK OCH CTBOJIa CKBa)XMHBI B CHUCTEME KOOPAUHAT C HAYaJIOM B LIEHTpE
poTropa W OCSIMHM, NapajUIeJIbHBIMA OCSM T€0AE3MYECKOM CeTH, IUIaH W OpOQHIb CTBOJIA CKBAKUHBI.
[TonoxxuTenbHblE HaNpaBiIeHUS KOOPAMHATHBIX OCEH NMPUHMMAIOT CIEAYIOUIMMH: Ochb X - CEBEpPHOE; OCh Y -
BOCTOYHOE; OCb Z. - BHU3.

KoopauHatel TOYeK BBIYUCIAIOT O AMPEKIMOHHBIM YIjlaMm, A 4ero B M3MEPEHHblE MarHUTHBIC
A3UMYTBHI BBOJAT MOMIPABKH HA MATHUTHOE CKJIOHEHUE W CONMKEHNE MepUIUaHoB. [Ipy BeIYHCIEHUN KOOPAWHAT
UCTIOIB3YIOT (popMybl (M GOPMYIIBI, YUUTHIBAIONINE U3MEHEHHUS YTJIOB M a3UMYTOB IO IIyOHHE):
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0.,+t0, o_ ta
X = Lsin cos—
n ! 2 2 ;
i=1
n
0,,+0, a_ taq
Y = Isin sin—
! 2 2 ;
i=1
n
0,19,
L= Y feos=—

rae X , Y, Z - KoOOpAUHATHL ONpeneIsseMol TOUKH; /. - Iar U3MEpPEeHU MeXay ToukaMu i-1 1 i; ¢
n n n 1
> 0. - BCHUTHBIC YIJIBI B TOUKAX i-1 M 1; ¢, ¢, - AMPEKIMOHHBIC YIIIBI TOYCK i-1 M 1, IT - KOJMYECTBO TOUCK.
1- 1 1- 1

20.9 Marepuansl, nepenaBaeMble HEAPOIIOIB30BATENI0, HOKHBI CONEP)KAaTh: CBOJHYIO TaOIHUILY
pe3yJIbTaTOB MHKJIMHOMETPHUYECKUX M3MEPEHMH, a Ul HaKJIOHHO HAIIPABICHHBIX CKBAXHH - JOMOJHUTEIHHO
IUTAH ¥ TPOQHITH CTBOJIA CKBAKUHBL.

Ha nnane cKkBa)XMHBI TOKAa3bIBAIOT: HAIpaBJICHWE KOOPAWHATHBIX OCEH; MacmiTal; MOJ0KEHHE YCThs
CKB@KHMHBI; TPOCKTHOE M (PAKTUUECKOE TTOJIOKEHHE 3a0051; CMEIIeHHE 32005, TUPEKIIMOHHBIM YTOJl WM a3uMYT
HarpasieHHus "ycTbe-3a00i"; paccTosHHE B IUIAaHE MEXIY (HaKTHISCKUM U MPOSKTHBIM MOJIOKEHUSMH 3a00s.
Ha npodune ckBaxnHBI OKA3bIBAIOT: HAIPaBIEHHE KOOPAWHATHON ocH Z; MaciuTal; AUPEKUUOHHBINA YIoJl UK

a3UMYT BEPTUKAIHHOM MJIOCKOCTH, HA KOTOPYIO MPOCIUPYETCS OCh CKBAXKUHBI.
21 IlnacTroBasi HAKJIOHOMETPHS

21.1 TlmacToBasi HAKIIOHOMETpPHUS - BHUJ KapoTaxka, MpeJHa3HAaYeHHBIH JJIs ONpeAeICHUs] DIIEMEHTOB
3aJieraHusi IOPOJI B pa3pe3e CKBaKHHBI.

Pe3ynprarel TTacTOBOM HAKIIOHOMETPUW TPUMEHSIOT JUIA BBIJICICHUS W ONPEACTCHHS TOJIIWH H
3JIEMEHTOB 3ajieraHus (YIJIOB U a3MMyTOB TaJI€HUs) TUTACTOB TOPHBIX MTOPOJ C PA3IUIHBIMH JTUTOJIOTHIECKIMHA
1 (QUIBTPAIMOHHO-eMKOCTHBIMH XapaKTEePUCTUKaMH, (aIalbHOTO aHajdn3a W IMPOTHO3MPOBAHUS HA 3TOW
OCHOBE CTPYKTYPHBIX M1 KOMOWHUPOBAHHBIX JIOBYIIIEK, OIIEHKH JIOCTOBEPHOCTH PE3YJILTATOB CEHCMOPa3BEIKU U
BEIOOpa MECT 3aJI0KEHHS CKBAYKUH.

21.1.1 IlnacToBas HaKJIIOHOMETPHUS MOXET OBITH pealu30BaHa B JBYX MOAH(HKANMAX: HAa OCHOBE
W3MEPEHMsI HaNpaBiICHHUS TEeO(PU3UYCCKHX I[IOJICH, HANpuUMep JJIEKTPOMArHUTHBIX  (OIpeIeIeHHBIMH
BO3MOXKHOCTSIMH PAacIojiaraeT METOJ HWHJIYKIIMOHHOW HAKJIOHOMETPHH); Ha OCHOBE pealiu3allid METOoja
KOOp/JWHAT.

[TnacToBasi HAKIIOHOMETPHS 10 METOAY KOOPIUHAT OCHOBaHA Ha OMPENEICHUH OPHEHTALMH TOHKOTO
IPOCTIOsS TI0 KOOPJIMHATAM TPEX WM OOJIBIIEr0 YKCIia TOUEK, COOTBETCTBYIONIMX CEYCHHUIO MPOCIIOS CKBKUHOIM,
U pealii3yeTcs MyTeM U3MEPEeHUH MPKUMHBIMU JaTYUKAMH, TIEPEMEIIAIOIUMUCS 10 HECKOJIBKHM Pa3IHYHbBIM
00pa3yomuM CTEHKH CKBaKHWHBI B IUIOCKOCTH, MEPIEHAWKYJSIPHOW OCH CKBa)XWHBL. B KadecTBe MaTIYMKOB
HCTIONB3YIOT MUKPO30H/IBI HUIH OOKOBBIE MUKPO30OHIEI, KaK Hanbosee 3pPeKTUBHBIE IO MPOCTOTE, HANCKHOCTH,
paspemaroniei CnocoOHOCTH, TUANa30Hy U3MEPSIEMbIX XapaKTePUCTHK ¥ CKOPOCTH U3MEPEHHSL.

21.1.2 Pagmycel CKBaXMHBI, H3Mepse€Mble OJHOBPEMEHHO C DJJIEKTPUYECKHIMH XapaKTePUCTHKAMH
IOpOJ, TaKXe WCIONB3YIOT JUIS OMNpPEESNICHUS] JJIEMEHTOB 3alleraHds TMopoja  (Crocod MeXaHHYECKOW
HaKJIOHOMETPHUH) TIPU YCJIOBUAX: MOTPEIIHOCTh M3MEHEHUS DPaTUyCOB - HE 0ojee MepBBIX JOJIEH MM; 1O
pe3yibraTtam onpoOOBaHMsI KOHKPETHOTO MPUOOpA yCTAHOBIIEHA CXOJUMOCTh PE3YJITATOB AJICKTPUYECKON H
MEXaHUYECKOW HAaKIIOHOMETPHH.

21.1.3 OrpanuueHuss MeTona - OOIIME JUIS MPMXKUMHBIX CKBaXHHHBIX MHpuOOpoB. CKOpPOCTH
NpOBEJICHHs MccieqoBaHmi - He Oonee 800 m/4.
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21.2 Anmapatypa (Ha3eMHas MaHEIb M CKBOKWHHBIA NMPHOOP) IIACTOBOW HAKIOHOMETPUHU TOJDKHA
YAOBJIETBOPIATH OOUIMM TpeOOBaHWSIM K MpUOOpaM I HCCIEAOBAHUS OTKPBITOTO CTBOJIA CKBAXKUH H
obecrieunBaTh BO3MOXKHOCTh HM3MEpeHHs (WM pacdera IO pe3ysibTaraM W3MEPECHH) I1apaMeTpoB,
XapakTEepU3YIOLINX [IPOCTPAHCTBEHHOE MOJI0KEHHUE TUIACTOB.

21.2.1 Kommiekc wu3MepsieMbIX W PACUETHBIX MApaMETPOB IUIACTOBOM HAKJIOHOMETPUM JOJKEH
BKJIIOUATh XapaKTEPUCTUKH MOPOJ M CTBOJIA CKBXKUHBI 110 TITyOnHe:

- DIIEKTPUYECKUE XAPAKTEPUCTUKH MOPOA B MPUCKBAXXMHHON 30HE - 3HAYECHUS KaXYIIErocs yIelbHOIO
BJIEKTPUIECKOrO CONPOTHBIICHUS 5 , BBIYMCIICHHBIC 110 M3MEPCHHBIM [OTCHIMAITY HJIM TOKY KaKJI0r0 1aTUHKa;

a3uMyTainbHOE pacrpeneneHne Kaxymerocs YOC TNpPUCKBAXWHHOW 30HBI;, HMHTETPalbHOE 3HAYCHHE
kaxymerocs YOC Ha JaHHOH riTyOHHE;

- 3JIEMEHTHI 3aJIETaHus TUTaCTOB - YTOJ U a3UMYT MaJleHUsl, KOTOPhIE PACCUMTHIBAIOT C YUETOM JIJAHHBIX O
KPUBHU3HE CKBAXKUHBI;

- DJIEMEHThl KPHUBMU3HBI CKBaXHHBI - YrOJI M a3UMYyT HAKJIOHA, PAaCCUUTAHHBIE MO OPTOTOHAIHHBIM
COCTaBJISIOIINM YyTJIa HAKJIOHA M BEKTOpa MarHUTHOTO MMOJIs 3eMJIH;

- XapaKTEePUCTUKH CTBOJIA CKBAXKHUHBI - PAUYCHI IT0 KayKJJOMY HaIlpaBJIEHUIO;

- OPHEHTUPOBAHHYIO (hOPMY CeUeHHS CKBaKMHBI Ha TAHHOW TIIyOHHe.

21.2.2 O6s3arensHbIe TPEOOBAHMS K CKBAXKUHHOMY IPHOOPY:

- HaJJM4re He MEHee YeThIPEX MPIKUMHBIX JTaTYHKOB;

- W3MepeHHe KaXIbIM JaTYUKOM HE MeEHee [ByX XapaKTEePHUCTHK - JJIEKTpUYecKor (Kaxymieecs
COTIPOTHBJICHHE, TIOTEHIIMAJ WITH CHJIa TOKA) U MEXaHWIECKOH (paJlyC CKBa)KHUHBI);

- HaJJM4Me WHKIIMHOMETPHYECKOTO OJIOKa (IATYMKH yTiia U a3UuMyTa);

- COIVIACOBAHHBIE M0 TEKYIIEMY BPEMEHU U3MEPEHUS BCEMU JaTUUKaMU;

- KOHCTPYKIHS AaTYNKOB JOJDKHA 00ECIeUnBaTh U3MEPEHUS KaKYIIUXCsl YASTbHBIX CONPOTUBICHUHA B
nuanasone ot 0,5 70 150 Om M npu uzmenennu Y IC npoMbIBouHOM skunkoctu ot 0,05 1o 5 Om-M;

- TpeboBanus Kk naruyukam MK, BMK, uHKIMHOMETpUM Takue ke, KaK JUIs OTJASIBHO MPUMCHSIOITIXCS
nprubopoB (Moyeit) sTux MeTo0B (Noapasaensl 14.4, 14.8, u pasgen 20).

21.2.3 [lomonHUTENbHBIE PEKOMEHAyeMble TpeOOBaHMs: HalIU4YHe aKCeIepOMETPHUYECKOro OJioka ¢
JATYNKOM JIMHEHHOTO YCKOPEHHS JUIS BBENEHHUS TOMPAaBOK 3a HEPABHOMEPHOCTH JIBUKEHHS CKBaKHHHOTO
prOopa; 9yBCTBUTEIHLHOCTD JATYMKOB K N3MEHEHUIO paauyca - He Ooiee epBbIX J0JIeH MM.

21.2.4 MwunuMmanpHble TpeOOBaHUA K METOAMYECKOMY OOECIICUCHHIO: IpPOrpaMMHAs peaau3ars
IIOCTPOCHUST KOPPEISIHUNA MEXAYy KPUBBIMA MHKPO3OHJOB; PacyeT JJEMEHTOB 3aJleTaHUs MOpOJ IO METOIY
KOOpJIMHAT.

21.2.5 llemecooOpa3Ho anmapaTypHOE WJIH METOAWYECKOe KOMIUIEKCHPOBAHHE  IIJIACTOBOM
HaKJIOHOMETPUU C DJIEKTPUUECKUMU CKAHEPaMHU.

21.3 KanuOpoBku anmapaTypbl, CKBOKHHHBIE HW3MEPEHHMsSI W KOHTPOJIb KadecTBa MaTepuajoB
MPOBOJATCS B COOTBETCTBMH C TPEOOBAHUSMH OSKCIUTyaTallHOHHOM JOKYMEHTAUMH Ha KOHKPETHBIA THII
anmnapaTyphl.

21.4 dopma mpeAcTaBIeHHs JAaHHBIX Ha TBEPIBIX KOMUSAX HE perijaMeHTupyercs. O0s3aTenbHO
MIPECTaBIIEHUE CIENYIOMNX PE3YIbTAaTOB:

- KPHUBBIX M3MEPEHHH BCEMH JJIEKTPHUUECKUMH MHKPO30HJAMH C HAHECEHHBIMH JIMHHSIMH OCHOBHBIX
KOppEJIALINA;

- KpUBBIX PO uIIel CKBaXIHBI 110 JaHHBIM U3MEPEHHS PAINyCOB;

- HHKJIMHOTPaMMBI (YTOJI ¥ a3UMYT KPUBHU3HBI CKBAKHUHEI);

- HAKJIOHOTPaMMBI (YTNIBI M a3WMYTHl MAJCHWS IOBEPXHOCTEH pas3jena IUTacTOB MO BBIJEIEHHBIM
KOPPEJSIIHIM);

- 0000IIEHHBIX YTIIOB U a3UMYTOB MaIeHUS JIJIS OTACIHHBIX I1aCTOB.

Ha TBepmbix KOmMUSX MOTYT OBITh TPEACTABICHBI APYTHe Pe3yIbTaThl (OPUCHTHPOBAHHBIE (OPMBI
CEYEHUSI CKBAXKUHBI, CXEMbl OPHEHTHUPOBAHHOIO MOJIOXKEHHUS MHUKpPO3OHJOB IPU HU3MEPEHHUSAX, TUCTOIPAMMBI,
PO3BI-AMarpaMMBI U Ap.).

22 TepmomeTpus

22.1 MCTOJI 3aK/IIOYAa€TC B UI3YUYCHHNU €CTCCTBECHHBIX U NCKYCCTBEHHBIX TCIIJIOBBIX HoJe B CKBO)KUHE B
YCTAaHOBUBIIIEMCSI M HEYCTAHOBHBIIEMCS pexuMax. l3mepsiemas BenuuMHa - TemrepaTrypa (pa3HOCTh
temnepatyp) - B rpanycax Llemscus (°C). Cokpamenne - T nim Tepwm.

H3mMepeHne eCTeCTBEHHBIX MOJICH BBIMOIHSIOT:

- B YCTaHOBUBIIEMCS PEXKHME C I[EIbI0 ONpPEJCNCHUs ECTECTBEHHON TeMIeparypbl TOpPOJ,
re0TEPMUYECKOTO TPAJIMEHTA, TEOTEPMUYECKON CTYIICHH,
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- B HEYCTAaHOBHBIIEMCS pEXHME /IS CONPOBOXKIACHHA OypeHHS M KapoTaxka - OIpeleNeHus
TEeMIEePaTypHOTrO pekuMa paboTsl OypOBOTr0 HHCTPYMEHTA M CKBAXKHHHBIX TIPHOOPOB;

- IOJIy4eHus: HH(QOpMaLUH JUId yueTa TeMIepaTyphl IIPU HHTEPIIPETAIMY JaHHBIX KapoTaxa.

PasHuna noneii, N3MEPEeHHBIX HA 3TUX PEKUMAX, 3aBUCUT OT BPEMEHH IIPEObIBAaHNS CKBAXKHUHBI B TIOKOE.
Ona Ttem Oomblle, yeM MEHBIIMH MNPOMEXYTOK BpPEMEHM IIPOIIEN II0CHE NPEKPALICHUs LUPKYJIALIUH
MIPOMBIBOYHOH HIKOCTH B CTBOJIE CKB&KMHBI M APYI'MX TEIJIOBBIX BO3JECHCTBHH - 3aKOJIOHHBIX IMEPETOKOB,
JpoccenupoBaHus HedTu, ra3a u BOJbl, MPOXOKACHUS PPOHTA BOJ, 3aKAUMBAEMBIX B ILJIACT, U T.1.

N3mepennst HCKyCCTBEHHBIX MOJNIEH BEXYT JUIA:

- OLIEHKH TEXHUUYECKOTO COCTOSIHUSI 00CaKEHHBIX CKBa)KHH - OIPEJCIICHHs] BHICOTHI MOIbEMa IEMEHTA;
BBIJICNICHHS WHTEPBAJIOB 3aTPyOHBIX TMEPETOKOB; KOHTPOJII HWHTEPBaJOB mepdopaunuu; McciIeJOoBaHUH
TepPMETUYHOCTH 00CATHBIX KOJIOHH U (JOHTAHHBIX TPYO;

- COTIPOBOJKJIEHUS MPOIECCA IKCIUTyaTallil CKBAXXMH B KOMIUIEKCE C APYTUMH METOIAMHM OIpeIeNeHus
"mpuToKa-cocTaBa" - BBIJCICHHS HHTEPBAIOB U MpodWIed MPUTOKOB W TPHEMUCTOCTH; YCTaHOBIICHUS
OOBOJIHEHHBIX HWHTEPBAIOB B JOOBIBAIOIIMX CKBA)XMHAX; TPOCIEKHBAHHUA TeMIlepaTypHoro (QpoHTa
3aKaYMBAEMBIX BOJ]; MCCJIEJOBAaHM HAarHETaTEIbHBIX CKBA)KUH; ONPEEICHHUS HHTEPBAJIOB BHYTPUKOJOHHBIX
[IEPETOKOB; KOHTPOJIS 3@ BHYTPUILIACTOBBIM IT'OPEHHEM, TAPOTEIIOBEIM BO3ACHCTBUEM U TEPMO3aBOJHEHUEM.

Pesynprarel n3MepeHuil, B TOM YHCIie €CTECTBEHHBIX MTOJIEH, MOTYYEeHHBIE B yCTAHOBUBILEMCS PEKUME,
HCTIONB3YIOT IIPU 3TOM B KauecTBe (JOHOBBIX HAOIIONECHUM.

22.2 B 3aBUCHUMOCTH OT H3MEpSEMOH BEJIMYMHBI Pa3IW4YalOT MOIU(HUKALKMK METOAa: OOBIYHYIO
TepMoMeTpuio ("TepMomeTpus”), IPH KOTOPOIl U3MEPAIOT TEMIIEpaTypy, U AupPepeHIHaTbHYI0 TEPMOMETPHIO,
KOTI'Zla U3MEPSIOT pa3HOCTh TEMIIEPATyp.

HuddepeHumanbaylo TEPMOMETPUIO MOAPA3ACISAIOT HAa aHOMAJIHH-TEPMOMETPHIO  (M3MEpeHHE
OTKJIOHEHHUH TemmepaTypsl A7 OT HEKOTOpPOTO CpeIHEero 3Ha4deHHsd) U TPaJueHT-TEPMOMETPHUIO (M3MepeHue
Pa3HOCTH TEMITEPaTyp JBYX JATYMKOB, pa3HECEHHBIX Ha GUKCUPOBAHHOE PACCTOSHHUE).

223 Jlns w3MepeHus TeMIEepaTypsl NPUMEHSIOT TEPMOMETpP COINpPOTHBICHHUS, CITyCKaeMmblil Ha
reou3nyeckoM Kabelle, MaKCHUMaJIbHBI PTYTHBIH TEPMOMETP W TIIyOMHHBIM CaMOIMIIYIIMA TEpMOMETD,
omyckaemble Ha OyprIbHBIX TpyOax B cocrae UIIT.

TepMoMeTp CONMPOTUBIICHUS KOMIUIEKCHPYIOT C MpuOopamMu ocTanbHBIX MetofoB ['MC. OH sBisercs
4acThI0 TEXHOJIOTHUECKOT0 OJI0Ka B cOOpKax MomyJeil.

22.4 TepMOMETp CONPOTHUBICHUS AOJIKEH YIOBJICTBOPATH CIEAYIOIINM TPEOOBAHUSM:

- paspemamomas crnocodbHocts - He xyxe 0,01°C (mnst oraenbHBIX MoauduKanuii mpuOOpoB -
0,1-0,3°C);

- OCHOBHAsI IOTPEITHOCTD U3MEPEHHsI TEMIIEPATYP B 3aJaHHOM AMana3oHe U3MEpeHuil - He Oonee +2%;

- IOCTOSIHHAsI BpEMEHH - He Oouee 2 ¢;

- CONPOTHBIIEHNE YYBCTBUTEIBHOTO 3JIEMEHTa MOCTUKOBOTO TepMoMeTpa - He Oosee 2000 Om;

- JIOTIOJTHUTENbHAs TMOTPEIIHOCTh H3MEpPEHHs] 3a CYeT HarpeBaHHs UYyBCTBUTEIHHOTO DBJIEMEHTa
MIPOXOJISIINM Yepe3 HETO TOKOM - He 60JIee TOJIOBHHBI IOIYCTHUMOM ITOTPEIIHOCTH;

- CONPOTHBIIEHUE U30JISIIAN KHJI KabeJs mpu paboTe ¢ TEpMOMETPOM - He MeHee 2 MOm.

22.5 TlepBuuHyto, TEPUONNISCKAE U TIOJEBBIC KATMOPOBKH BEAYT COTJIACHO OOIMMM TpeOOBaHUIM
pasgena 6. KanmuOpoBKH BBIOIHSIOT, PyKOBOJCTBYSCH SKCIUTYaTAlHOHHON JTOKYMEHTALME! I KOHKPETHOTO
THUIIa CKBXXKHHHOTO IpHOOpa.

22.5.1 KoHTponupyeMbIMU MapaMeTpaMH SIBJISIOTCS] TOCTOSIHHAsE BPEMEHH M MIOCTOSIHHAsE TEPMOMETPa,
COOTBETCTBYIOIIAs! H3MEHEHHIO BEIXOJHOTO HanpshkeHus Ha 1°C.

22.5.2 OCHOBHBIM CpEICTBOM MEPUOJMYECKUX KAIMOPOBOK SIBISIOTCS Oaku € BOAOH pa3in4HON
TEMIIepaTyphbl; TEMIEPaTypy BOAbI yCTAaHABIMBAIOT C MOMOILBIO0 00Pa3OBBIX TEPMOMETPOB.

22.6 UccnenoBanusi B CKBXKHHAX BEAYT, PyKOBOJCTBYSCH CIEAYIOLIMMHU TPEOOBAHUSIMH:

22.6.1 Ilepen cmyckoM Tpubopa B CKBaXHHY H3MEPAIOT TEMIEpaTypy OKpYy)Kaloleld Ccpenbl
(momyckaercss U3MEpEHHE TeMIepaTypsl BO3[AyXa B CTAHIMM) OJHOBPEMEHHO CKBAXMHHBIM TEPMOMETPOM U
pTyTHBIM. Pa3zHu1ia B mokazaHusx 060X TEPMOMETPOB He J0JpKHA npeBbimath +0,5°C.

22.6.2 llpumepHas ckKopocTh KapoTaxa nopkHa coctaBmare 1000; 800; 600 u 400 m/4, ecnm
rocTostHHas Bpemenu pasHa 0,5; 1; 2 1 4 ¢ COOTBETCTBEHHO.

Jns perucrpanuy aHOMaIMH TeMIepaTyp, MMEIOLIMX HEeOOJbIIYI0 NPOTSDKEHHOCTh II0 IIIyOuHe,
CKOPOCTb KapoTayka paCCUUTHIBAIOT KaK

v=3600T /G ,

rae T - mopor 4yBCTBHTENBHOCTH TepMomeTpa, G - IDaIMeHT TEMIEPATyphl B CKBaXHHE (I

€CTECTBEHHOTO TIOJS - TeoTepMHuuYecKuil rpaaueHt I), 1, - AMHAMHYECKAs TENIOBas MHEPIHs, KOTOpas B

24.12.2024 Cucrema TAPAHT 92



Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

1,5-2,5 pa3a GompIlie MaCIIOPTHOTO 3HAUEHUS IOCTOSHHOW BPEMEHH 1.
MuHuManbHaS TOJIIUHA /. TIPOCIIOSsT B METPAx, M1l KOTOPOW aHOMAaJIHs TEMIIepaTypbl MaKCHUMAaILHO
min

ONM3Ka K MICTUHHOM, ONPEACTISIeTCS BRIpaKEHUEM

h_ =nv /3600.

Ecnu 3HaueHne aHOMaIMK YCTaHABIUBAIOT ¢ TOYHOCTHIO 99,9; 99.5; 99; 95 u 90%, TO KO3 DHUIMEHT 1T
paBeH COOTBETCTBEHHO 6,9; 5,3; 4,6; 3 1 2,3.

22.6.3 I'eorepMuYecKue HMCCIIEMOBAHUSA IPOBOIAT TOJHLKO HA CITyCKE IMpHOOpa Iocie MpeOBIBaHUS
CKBa)XHMHBI B MOKoe He MeHee 10 cyTok. Bosee TOUHBIM MPOMEKXYTOK BPEMEHH YCTAaHABIMBAIOT JJIS pailoHa
OTIBITHBIM TTyTEM; PEaTbHO OH MOKET COCTABJISITh OT HECKOJIBKUX MECSIIEB JI0 HECKONBKUX JIeT. B ckBaxknHe He
JIOJDKHO OBITH TIEpEeJNBa, Ta30MPOSBICHHMA, 3aTPYOHOTO IBIIKEHMSI.

[Ipu ompeneneHnn ecTeCTBEHHOW TeMIIEpaTyphl HEOOXOAMMO: MPOBECTH HA psijie TIyOUH W3MEpEeHHS
IIpY HEMOJBUKHOM TEPMOMETPE; BBINOJIHUTH HE MEHEE JBYX IOBTOPHBIX HM3MEPEHHUI IO BCEMY CTBOJIYy C
HHTEPBAJIOM BPEMEHH MEXIy HUMH HE MEHee CYTOK; B O0OMX BapHaHTax pa3HHUIAa MOKAa3aHWU HE JOJKHA
npessimarh +1°C.

22.6.4 V3mepeHus Tekylled TemnepaTyphl B CKBaKMHE JUIS ONpEJENIEHUS TeMIIepaTypHOro pexXuma
paboThl OYypHIBHOTO HHCTPYMEHTA M CKBRYKUHHBIX IPHOOPOB MPOBOJIAT MIPH CITYCKE U TIOABEME TEPMOMETPA.

[Ipn ompeneneHnn MecT TOTJIOIIEHHS B OTKPHITOM CTBOJIE BBIMOJHSIOT CEPHIO Pa3HOBPEMEHHBIX
n3MepeHuid. JIokanu3anuio WHTEPBAJIOB WHTEHCHBHBIX MOTJIOMICHUH MPOBOIAT IO XapaKTEPHBIM aHOMATHIM
TeMIepaTyphl.

22.6.5 Usmepenust TemmepaTypbl I OLEHKA TEXHHUYECKOTO COCTOSHHUS OOCaKEHHBIX CKBaKUH
BBITIONHSIIOT TPH CITyCKE CKBAYKHHHOTO MPHOOpa, IIOBTOPHOE U3MEPEHHUE - TIPH €ro TobeMe.

22.6.5.1 lns onpeneneHus BHICOTHI MOABEMA IIEeMEeHTa 32 00CaHON KOJIOHHON U3MEPEHHUS TTPOBOJAT OT
YCThsl 10 320051 CKB)KWHBI IIOCIIE 3aTBEPJACBAaHUS IEMEHTa, HO HE I03KEe 4YeM dYepe3 JIBOE CYTOK II0CIie
LIEMEHTUPOBAHHUA KOJIOHHBI /s HOPMAJIBHO CXBATHIBAIOIIMXCS LEMEHTOB W depe3 15-20 u g
OBICTPOCXBATHIBAIOIINXCS EeMEHTOB. ONTUMAaIbHOE BPEMSI UCCIEAOBAHUN IJIi HOPMaJbHO CXBATHIBAIOLIMXCS
LIEMEHTOB - uepe3 15-30 4 mocie oKoHYaHUs 3aTUBKH.

3amperniaeTcst NpoBeACHNE JIOOBIX paboT B CKBaXKMHE Iepe]] U3MEPEHUsIMH BO M30eKaHUe HapyIIeHHUs
TEeMIEepaTypHOTO peXUMa.

[Ipn nprMeHeHNH HECTAaHAAPTHHIX IIEMEHTHBIX PAacTBOPOB, a TAK)KE B CIlydae BBHINOIHEHHUS paboT 1o
CHENMaIbHBIM TPOTPaMMaM PEKOMEHIYETCS TPOBOJUTH BpPEMEHHBIE H3MEPEHHUS TEPMOMETPOM B TIEPHOJ
CXBaTHIBaHUS M 3aTBEPJIEBAHUS [IEMEHTHOM CMecH depe3 Kaxable 2-3 9 B TeueHue 1-2 CyTOK MOCiIe OKOHYaHHUS
3aITUBKU.

O¢ddexTruBHOCTH OmpeeneH s BEICOTH ObeMa IIEMEHTA 110 TeMIIepaTypHOH aHOMAIIMU CHIKAeTCs B
BBICOKOTEMITEPATYPHBIX CKBKUHAX, IIPU MCIIOJIb30BAHUU HIU3KOCOPTHBIX IIEMEHTOB (TJIMHO- U TeIbIIEMEHTHI), B
cllyyae 3arpsi3HeHHs EMEHTHOTO PacTBOpa WM OJHOCTOPOHHEH 3aJIMBKH.

22.6.5.2 Jlns ompeneneHus HHTEPBAIOB nepdopanuy H3MEpeHus MPOBOIAT Ha CIYCKE M TOABEME
npubopa HENoCpeACTBEHHO Nocie nepdopalny, 3aXBaThiBasi BhIIE MHTEpBana mnepdopaluy y4acToK IiTyOuH
MpOTsDKEHHOCTHIO He MeHee 50 M. TemneparypHas aHomanust, oOpa3oBaHHAs TOPEHUEM 3apsaoB nepdoparopa,
pacmibiBaeTcsi B TeueHHe 1-2 cyTok. D(QEeKTUBHOCTH BBIOENCHHS MaKCHMallbHa IS OECKOPITYCHBIX
nepdoparopos.

22.6.5.3 Tlpu onpenerceHUHd MECT HETEPMETHYHOCTH OOCAJHBIX KOJOHH H JIMPTOBBIX TPyO
TEPMOMETPHUIO KOMIUIEKCHPYIOT C JPYTMMH BHIaMH U3MEpeHuni Komiuiekca '"mpurok-coctaB" (11U,
I'MC-koHTpPOE).

B cnyuae xopomreit mpueMHCTOCTH CKBRXKUHBI PETUCTPUPYIOT TEPMOTPAMMBI B MTPOIECCE 3aKAYKH B HEE
BOJBI IO JABJICHHWEM, B CIIy4ae HHU3KOI NMPHUEMHCTOCTH - MOCTE CHWKEHHS YPOBHS KHUIKOCTH B CKBaKHHE.
BrImonHSIOT HE MeHee IBYyX U3MEPEHWH: B OCTAHOBIECHHON CKBaKMHE (KOHTPOJIBHOE); MOCIE 3aKaYKU BOJIBI B
CKB2)XUHY WJIU CHIDKEHUS B HEW YPOBHSIL.

22.6.6 N3mepeHus B SKCIUTyaTallMOHHBIX CKBAKMHAX BEAYT OJAHOBPEMEHHO C M3MEPEHUSIMH JaHHBIX
apyrumu Metogamu [1T'U. IlocnemoBatenbHOCTH Omepanuid ompezesseTcs TpeOoBaHusMu pasgena 12,
JononauTensHble TPeOOBAHUS CICAYIOIINE:

22.6.6.1 IlpuMeHEeHHE TEPMOMETPOB C MOPOrOM UyBCTBUTEIBHOCTH He Xyxke 0,01°C obsi3aTenpHO npu
pelIeHny 3a1a4:

- BBIZICTICHHS] HHTEPBAJIOB MPUTOKOB M IPHEMHUCTOCTH;

- OTIpeAeNeHHs] MECTOMOJIOKEHUH OTJAIOIINX IIIACTOB W YCTAaHOBJIEHHS OOBOJHEHHBIX WHTEPBAJOB B
JOOBIBAIOIINX CKBAKWHAX;

- IPOCTIEKUBAHUS TEMIIEPATYPHOTO (PPOHTA 3aKaYNBAEMBIX BOJ.
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22.6.6.2 Ilpumenenue TepMOMETpOB ¢ TmoporoM uyBctBHTenbHOCTH (,1-0,3°C nomyckaercs mpu
pelieHny 3a1a4:

- MCCIICIOBAHNUS HArHETATEIbHbBIX CKBAYKHUH;

- OIIpeieJICHNs] NHTEPBAJIOB HHTEHCUBHBIX IIEPETOKOB;

- BBIZICJICHHUSI MECT HapyLICHUS 3KCIUTyaTallMOHHBIX KOJIOHH U TN TOBBIX TPYO;

- KOHTPOJISI 32 BHYTPUIUIACTOBBIM T'OPEHHUEM, IAPOTEIUIOBBIM BO3ICHCTBIEM M TEPMO3aBOAHEHHUEM.

22.6.6.3 O0s3aresbHa BBIIEPKKA CKBaKUHBI I1E€PE] BBIITOJIHEHUEM (OHOBOTO 3aMepa He MEHEE OJHUX
CYTOK IOCJI€ IPUOCTAHOBJICHHSI PadOT, CBA3aHHBIX C MPOMBIBKOI CKBaXKHHBI.

22.6.6.4 B pexuMe NPUTOKA PETUCTPUPYIOT HECKOJIBKO TEpPMOrpaMM (HE MEHee TpeX), MEpBYIO -
HEIMOCPEICTBEHHO MOCJe BbI30Ba MPUTOKA, BTOPYIO - uepe3 1,5 4 mocie nepBoii, 3arem uepes3 2-3 4 MpoBOAAT
crenytomue 3aMepbl. OOmiee Bpemsi HaOmroneHWid 3a (QOpMHUpPOBaHUEM TEMIIEPATYPHOH aHOMAaH

APOcceTbHOro 3 QeKTa 3aBUCUT OT 1e6HTa CKBAXKHHBI U JOIKHO OBITh He MeHee 10 1 nipn mebure Goree 10 m°
/cyT 1 He MeHee 20 4 IpU MEHBIUX JAeOUTaX.

22.7 OCHOBHBIE TIOJIOKEHHSI KOHTPOJIS KadecTBa M3MEPCHUH, OPOPMIICHUS JaHHBIX, (POPMHUPOBAHUS
(haliioB HEIPOIIOJIL30BATENIS PENIAMEHTHPYIOTCS Pasaeriom 6.

22.8 Ha TBepApIX KOMHAX pe3yJbTaThl MU3MEPEHHH TPENCTaBISIOT B Tpekax T2-T3 (puc. 1) B
MacmTabe, BHIODAaHHOM B 3aBUCHMOCTH OT pellaeMOd 3ajadyd W JHana3oHa W3MEHEHUS TeMIIepaTyphl.
YBenmueHNIo TeMITepaTyphl JOIHKHO COOTBETCTBOBATh CMEIIEHNE KPUBOH BIPABO.

23 UcnbiTanue mJIacToB, 0TOOP MPod MiIacToBLIX (JJIIOUI0B U 00Pa3LOB MOPO/

23.1 UcnpiTaHue MJIACTOB U THAPOAUHAMUYECKHI KAapOTaXK

23.1.1 HcnpiTanus miacToB nNpubopamMu Ha Kabele BKIIOYAIOT ABE OIEPaIiH:

- U3MEpEHUE IUIACTOBBIX M THIPOCTATHUECKUX AABICHWH M TOCIEAYIOMMH pacdeT Kod((HUIHEHTOB
THIPOIIPOBOAHOCTH MOPOJT B TOUKAX U3MEpeHus - ruapoauHamudeckuit kapotax (I'1K);

- oTOOp W MOIBEM Ha THEBHYIO MOBEPXHOCTh TE€PMETH3MPOBAHHBIX MPOO IUIACTOBBIX (IIOMIOB -
onpobosanue mractos (OI1K).

HcnbITanus BRITIOTHSIOT € TIOMOIIBIO OJHOW U TOH K€ aImapaTyphl, CoJAepKalled CKBOKHUHHBIA TPHOOP
WU Ha3eMHbII MyJbT NUTAaHUA M ynpasieHHA. DYHKIUM CKBAXWHHOTO NpHOOpa 3aKIIOYAIOTCA B H30JIALUH
HCCIIEyeMOro ydacTKa CTBOJIa CKB@KUHBI IIyTeM IPHXKATH K CTEHKE TIePMETH3HUPYIOIIErO PE3MHOBOTO
OamMaka, BbI30Ba MPUTOKA XHUIKOCTH M Ta3a W3 KOJJIEKTOpPA 3a CYET Iepernaja AABICHUS MEXAY IUIaCTOM H
€MKOCThIO MpHOOpa, M3MEPEHUH MIaBICHHS B IIOJOCTH CTOKAa MpHOOpa, TepMETH3aluMd W MOAbEME Ha
MIOBEPXHOCTH 0TOOpaHHOH MpoOkl. [IprOop BKIIIOUYaeT B3anMo3aMeHsIEMbIE y3JIbl OPOOOBAHMS M MCIIBITAHUS U
1-3 OGammoHa mo 6 1 KaXOBIA [uid yTHAU3amMud mpoObl (mpoOocOopHMK). CMEHHBIMU SIBISIOTCS AATUHK
JaBJICHHUS, KOTOPBIM MOAOMPAIOT Ha TPEACNbHYI0 BEIWYMHY OKHAAEMOIO [aBJIEHHS B CKBWKUHE, H
repMETU3UPYIOIINI OaMaK JBYX TUIIOPa3MEPOB (B 3aBUCMOCTH OT JUaMETPa CKBa>KUHBI).

23.1.2 bnaronpusTHBIE YCIOBUS JUIsI TPOBEACHUS HCIBITAHUN CYIIECTBYIOT B BEpPTHKAIBHBIX H
CIIa0OHAKIIOHHBIX CKBKHHAX TuaMeTpoM oT 146 mo 280 MM npu Temnepatype a0 120°C u naBnenuu ot 8,5 1o
80 MIla npoTHB MIacToOB C TOHKOW TIMHUCTON KOPKOM U TOCTOSTHHBIM THAMETPOM CKBa)KHHBI.

HcnpiTanus HE MPOBOAAT B TOPU30HTAIBHBIX M CHIIBHOHAKIOHHBIX (Oombie 40°) CKBaXKMHAX, a TAK)KE B
HHTEpBaJaxX CTBOJA, NPEISITCTBYIOUIMX IUIOTHOMY IIPHUJIETaHMIO OalliMaka K CTEHKE CKBAXKHHBI BCJICACTBHUE
00pa3oBaHUs TOJICTHIX MNIMHUCTBIX WM IIAMOBBIX KOPOK, BOJHUCTOH MMOBEPXHOCTH M TPELIMHOBATOCTH CTEHOK
CKBa)KUHBI.

23.1.3 OcHOBHasi KOHTpOJMpYyeMas BEeIHUYMHA, MMOJUIeXkallas KaIuOpPOBKe, - MOIPEIIHOCTh U3MEPEHHS
JABJIEHUM.

23.1.3.1 IlepBuunyto KanuOpOBKY MeMOpaHHBIX TEH30METPHUYECKMX IpeoOpa3oBaTesieil NaBICHUS
MPOBOAUT H3TOTOBUTENb aIMapaTypbl € IOMOIIBIO ATTECTOBAHHBIX TI'PY3OMOPIIHEBBIX MaHOMETPOB WIIH
H3MEpUTENBHBIX IPECCOB B TepMoOapoKaMepe NpH 3alaHHBIX TEPMOOAPHIECKUX PEKUMAX.

OcHOBHas MOTPEIIHOCTh M3MepeHusi cocraBisieT He Oonee +(0,5-1,5)%, ecnm mpenensl U3MepeHUs
nmasneHus pasHsl 10, 25, 40, 60 u 80 MIla.

23.1.3.2 I[lepuoanyeckue KaIuOPOBKH MPOBOAAT KaKIbIC JBa T0Jia C MOMOIIBIO TE€X K€ TEXHHMYSCKUX
CpPEZCTB.

23.1.3.3 TlomeBble  KaJIMOpPOBKM  JaT4WKa JaBieHWS He  NpoBomar. OpHEHTHPOBOTHO
paboTOCTIOCOOHOCTh JAaT4YMKA IMPOBEPSIOT 10 W3MEPEHHBIM B CKBAXHMHE 3HAYCHUSAM T'MIPOCTATHYECKOTO
JaBJICHUS.

23.1.4 llogroroButenpHble pabOTHl K MCCIEJOBAHMSIM HPOBOAAT B CTAllMOHAPHBIX YCIOBHAX B
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3aKpPBITOM TIOMEIIEHNH, TPUCIIOCOOIEHHOM I paboT ¢ MaciaMi U KEPOCHHOM.

23.1.4.1 Ilepen BBIC30M Ha CKBRXXHHY IPOBOMAT pa30OpKy MpHOOpa U MPOBEPKY €T0 Y3JIOB U IeTajeH
IUIs1 KOHTPOJISL OTCYTCTBUSI MEXaHNYECKUX MOBPEKACHUHN U CBOOOIHOTO EPEMEIICHNUS TOABUKHBIX JeTaJeH.

23.1.4.2 Ilepen cOOpKO¥ AeTalyd MPOMBIBAIOT COJSIPOM HMIIM KEPOCHHOM; COCAMHHUTEIbHBIC KaHAJIBI,
30JIOTHUKOBBIC paCHpelNesIuTeIM M TPYOKH IPOAYBAIOT CXaThiM BO3AyXoM. IIpoOocOOpHHMK M KaHaJIBI
MOCTYIUICHUS KUIKOCTH U T'a3a NPOMBIBAIOT Topsiuel BOJOH U NPOTUPAIOT.

23.1.4.3 Ilpu cOOpke NPUMEHSAIOT KOMIUIEKTHI CMEHHBIX JAeTalieii, COOTBETCTBYIOIIUE TIIyOHHE H
JUaMeTpy CKBa)KUHBI, IAe OyayT MPOM3BOAUTHCS PaOOTHI: Il CKBaXHH TuaMeTpoM Oonee 190 MM pe3nHOBBIH
OammMak npuOopa UMeeT paAnyc KpUBU3HBI JIHLEBON moBepxHOCTH 100 MM, I CKBaKMH MEHBILETO AUaMETpa
- 75 Mm.

23.1.4.4 TlpoBousaT HpOBEpKy padOThI MprOOpa Ha CTEHJE MyTEM BKIIOYCHUS DJICKTPOJBUTATENS Ha
OTKpBITHE MPMKUMHOM JIallbl 10 cpadaThIBAaHUSI KOHIIEBOTO BBIKIIOUYATENsA. Tak Kak B CKBaXMHE NMPH)KUMHAas
Jlara OTKPBIBAETCS 32 CUET TMAPOCTATUYECKOTO JABIICHHUS, TO HA CTEHJIE €€ HEOOXOAMMO OTKPBITh BPYUYHYIO C
ITOMOIIBIO JIOMHKA. 3aKPBITHE MPKUMHOH JIaITbl TPOBOAAT Noa4el Toka 00paTHOI MONAPHOCTH.

23.1.5 PernamenTable pabOTHI B CKBOKHHE, IEPEUNCIICHHBIC HIDKE, IPOBOJIAT B 00A3aTEIILHOM TOPSIKE
U1 oOecrieueHust JOCTOBEPHOCTH U KaueCTBa MaT€pPHUaJIOB UCIIBITAHUH.

23.1.5.1 Peructpanuio Hyjb- U CTaHJAPT-CUTHAIOB NIPOBOJIAT, UCIIOJIb3YSI 3TAJIOHHBIN PE3UCTOP MYNbTA
MUTaHUS M U3MEPEHMs, NPU KaXKIOM CIlyCKe MpuOopa B CKBAXHWHY MpPU PACHONOKEHHH KaOEIbHOTO
HAaKOHEYHHUKA Ha YPOBHE cToJa poTopa. [IpoaomKuTeIbHOCTh perucTpauy KaXJ0ro CUraaia S c.

23.1.5.2 KoHTposb MOJIAPHOCTH CUTHANA C JJaTUYMKA JIABJICHHS NMPOBOIAT TOJNBKO NPH MEPBOM CIIyCKE
mpubopa.

Ecnu mokazaHust naT4MKa yBEJIMYMBAIOTCS C TIyOWHOH, TO CIyCK MpHOOpa B CKBRKWHY MPOJOJIKAIOT.
[lpu yMmeHbIICHWH TMOKa3aHWH NpUOOp TOAHMMAIOT JO YPOBHS CTOJIa POTOPA, MEHSIOT MECTaMH BXOJBI
W3MEPUTEIbHBIX JKUJI JaTYyhKa JaBJICHUS HA IyJbTe, PETUCTPUPYIOT HYNb- U CTaHIApT-CUTHAJIBI, TOCJIE YEero
MIPOBOAST CIYCK NMprOOpa B MHTEPBAI UCTIBITAHHIH.

23.1.5.3 BuIOop wHcCCIeayeMbIX TOYEK, OUYCPETHOCTh IPOBEICHUS WCCICAOBAHWA W TEXHOJIOTHUIO
[IEPECTaHOBKH IpHOOpa ¢ OJHOM TOYKH Ha APYTyHO BBHIMOJHSIOT COrjlacHO TpeboBanusm nogpasgena 10.1.
JuarpamMmMbl JaBiieHUS Ha KaXI0M TOUYKE UCCIIEAO0BAHUS PETUCTPUPYIOT OTACIbHBIMU (aiiiamMu.

23.1.5.4 HenocpeIcTBeHHO IOCIe MOIbeMa MPUOOpa Ha MOBEPXHOCTH MPOBOIST OTOOP M M3MEpEHHE
po0 QIonuI0B:

- 00beM Ta30BO3IYLIHON CMeCH, HE MPEBBIIAIONINN HECKOJbKUX JIMTPOB, ONMPEIEISIOT BHITECHEHHEM
BOJBI U3 MEPHOH €MKOCTH CIEIMATbHOTO Ta30COOpPHMKA; MpU OOJBIIMX KOJMYECTBAX - METOAOM CHIKEHHS
JaBIICHHUS;

- ecnd raza oroOpaHO MHOTO W JaBJiCHHE 3a OJWH 3aMep CHIIKAeTCs HE3HaYMTEeNbHO (B Ipenenax
OIIUOKU M3MEPEHUs ), TO 3aMep JABJICHUS MOBTOPSIIOT 2-3 pa3a, 00beM BBIMYIIEHHOTO T'a3a CyMMHPYIOT, Oeps
JUIS pacdyeTa HaydalbHOE (0 BBIMYyCKa ra3a) M KOHEUHoe (mociie 2-3-KpaTHOTO BBIMyCKa ra3a) 3Ha4YeHHS
JIaBJICHU;

- poObI Ta30BO3AYIIHON CMeCH OTOMpAaOT B MEpeBepHYyThble OyTHUIKH C BOISHBIM 3aTBOPOM HIH B
crienuanbHbIe Mpobocoopaukn. OTOUparoT Tpu mMpoOk Taza oobemoM 0,3-0,5 11 Kaxkmas: IEPBYIO - cpa3y IMocie
IIPOAYBKHU Ia30M CHCTEMbl COSAMHHUTENBHBIX [UIAHTOB, BTOPYIO - IIPU CHIKCHUU JABJICHUS B MPOOOCOOpHUKE
Ha 30-50% 1o cpaBHEHMIO C HAYaJIbHBIM, TPETHIO - IPH CHIKEHHUH JABJICHUS 1O aTMOC(EpHOro;

- KOJIMYECTBO OTOOPAHHOM >KUAKOCTH 3aMEPSIOT C MOMOIILI0 MEPHOH E€MKOCTH, KOJINYECTBO HEPTH -
ocje ee OTCTauBaHUS;

- HEOOXOIUMO YYHTHIBATH KOJIMYECTBO >KUAKOCTH, YBJICUCHHOW Ta30M M OCTAIOUICHCS Ha CTEHKax
npobocOopHHKa U B KaHanax npubopa. [IpoObl KuaKocTH Al aHanmu3a OTOMpAIOT B OYTBUIKHM 00BEMOM He
MeHee 1 1.

23.1.5.5 UccnenoBanus GU3HMYECKUX MapaMeTPOB MPOO KUAKOCTH (TUIOTHOCTH, BSI3KOCTH U YACITBHOTO
3JIEKTPUYECKOTO COMPOTHBIIEHHUS) MPOBOAAT HEMOCPEIACTBEHHO Ha CKBR)XKWHE M MOBTOPHO B CTAaIllMOHAPHOM
naboparopud. XUMHYSCKUH aHaW3 OTOOPAHHOM BOJBI M HCCICIAOBAHUS CBOMCTB OTOOpPaHHON He(TH
OCYIIECTBIISIFOT B CITEIIHATN3NPOBAHHBIX JTA00OPATOPHUSIX.

OKcmpecc-aHauu3 ra30BO3AYILIHBIX cMecel (OIpeaeneHrue CyMMapHOTO COAEP)KaHUs TOPIOYMX Tra3oB U
HX KOMIIOHEHTHOI'O COCTaBa) OCYILECTBISIIOT Ha CKBaXHMHE C IOMOIIBIO obOopynosanusi cranuuu ['TH.
JeranbHblil aHanK3 ra3oB (ONpeAerIeHUE HEYTJIEBOJOPOIHBIX Ta30B, HOPMAJIBHBIX U M30MEPHBIX COCAMHEHHN)
IIPOBOJST B CTALIMOHAPHBIX J1a00PaTOPHSIX.

23.1.5.6 Dxcnpecc-00paboTKy KpHUBBIX [aBICHUs, Ha KOTOPBIX PETHUCTPUPYIOTCS BCE IPOLIECCHI,
MIPOMCXOSIINE B TIOJIOCTH CTOKA MPHOOpa, HAYMHAIOT C BBIABICHUS HAa KPHBBIX YYaCTKOB, COOTBETCTBYIOLINX
MPUTOKY M 3alIOJHEHUIO KOHKPETHBIX Kamep Nprudopa 1 BOCCTAHOBICHHIO AAaBJICHHUS 10 IIACTOBOTO.

O6paboTka MHOOPMATUBHBIX YUYACTKOB BKIIIOYACT:

- OIlpeJieNIeHne JaBJIeHUs], OTBEYAOIIEro yYacTKy CTaOMIM3allui Ha KPUBOM BOCCTAHABIICHHUS JaBJICHUS

24.12.2024 Cucrema TAPAHT 95



Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

(maBienue B KOHIE OTOOpA); B MEPBOM MPUOIIKEHUH €ro NMPUHUMAIOT 3a IUIACTOBOEC JIABJIICHUE p ., ecin

NPOIOIDKUTENFHOCTD yYacTKa CTa0MIN3allH MMOKa3aHUl BO BPEMEHH COCTaBIIsieT He MeHee 15 ¢;
- OMpe/eNiCHHE CKOPOCTEH MpHUTOKa (uironaa Qi A JIETIPECCUU Dpi I KOKJI0OH M3MEpPUTENIbHOU

KaMepbl prOopa MPOBOAAT 1O POpMyJIam:

Qi:vi/ti; Dp PPy

rae v. - 00beM i-il Kamepsl mpubopa, M !, - BpeMs 3aIOJHCHWS i-H KaMephl, CHUMaeMmoe ¢

IUarpaMMEbl JTaBJICHUS, C; Qi - CKOPOCTb IPHTOKA B i-I0 KaMepy, cM/c; i - HOMep KaMephl mpubopa; P, -

JIaBJICHNE TIPUTOKA B i-10 Kamepy, MIla;
- pacyeT MPOHHUIIAEMOCTH IUTacTa B TOYKE HCCIIEIOBAHMS NP 3aNOJHEHNN Pa3IMYHBIX Kamep npuodopa
MIPOBOJIAT TI0 popmye:

knpi:Qi lvlq)/ ADp P

TAC - BASKOCTH ¢unprpyromerocs ¢uonna, cllyas; A - reomerpuueckuii K03pureHT croxa,
pasubid 0,13 M; knpi - TIPOHMUAEMOCTh IUIaCTa B MCCleNyeMoH Touke mpu aenpeccun Dp., mJl. llpu
OTCYTCTBHH CBEJICHHH O BS3KOCTH (IIIOWIa PACCUUTHIBAIOT KOI(Q(UIIMEHT MOIBUKHOCTH knp/ My

23.1.6 KauecTBO KpUBBIX JaBIEHHUS TPHU3HACTCS YAOBIETBOPUTENBHBIM, €CIM OHO OTBEYAeT
CIIEAYIOIINM TPEOOBaHUSIM:

- I3MEPEHUsI BHITTOJIHEHBI C IaTYMKOM JaBIICHUs C HEMPOCPOUECHHOH NIaTOi KaTruOpOBKHY;

- B IIpefieIax OJJHOTO CIIyCKa-MoIbeMa UMEETCS XOTS ObI OZJHA 3aMMCh HyJIb- U CTaHJapT-CUTHAJIOB;

- pacXOXXIOeHWs W3MEpPEHHBIX 3HAYEHWH THIPOCTATHYECKOTO [aBJICHWS B Hadale W B KOHIIE
HCCIIEI0OBAHNUS HE IPEBBIIAIOT IOTPELIHOCTD U3MEPEHUI;

- B INPUTOYHOH TOYKE AJUTEIBHOCTh y4YacTKa CTAOMIM3AaLMHU AABJIEHUS IIPU BOCCTAHOBIEHUHU 0
IJIACTOBOTO HE MeHee 15 c.

23.1.7 ®aiin Heppomonp3oBarens BkiIodaeT LIS-daiiner maBiaeHns mo BceM TOYKaM HCCIEIOBAHHUNA H
HEOO0XOIUMBIE CBEACHUS 00 00BbEKTE HCCIEIOBAHMS.

23.1.8 Ha TBepBIX KOMUSX pe3yIbTaThl U3MEPEHHI IIPECTABIISIOT COrIAcHO NPUoxeHns M.

23.2 OT60p 00pa310B NMOPOJ CBEPJISIIIAM KEPHOOTOOPHUKOM

23.2.1 AnmapaTypa cBepisIIero KEepHOOTOOpPHHMKAa COCTOMT M3 CKBaXHHHOTO NpubOpa, IyibTa
yhpaBlieHHs W pa3/eiHuTeNIbHO-TIOBbIIIAomero TpaHcopmatopa. B cBoro ouepenp CKBaXHHHBIA MPHOOD
COJICP)KUT CHJIOBOW AJIEKTPOJBHUIATENb, TUAPABINYCCKAE W MEXaHUYECKUE CHUCTEMBI, MpEJAHA3HAYCHHBIC JUIS
IIPUBOJIa HUCIIOJIHUTEIbHBIX MEXAaHM3MOB, OCYLIECTBILIIOIIUX IpHXAaTHE IPUOOpa K CTEHKE CKBa)KUHBI,
BbIOypHBaHUE 00pa31a, OTAEIEHHE ero OT MacCHBa IOPOJ ¥ BO3BPAT MEXAHU3MOB B UCXOJHOE IOJIOKEHHE.

23.2.2 IloaroroBky mpubopa K paboTe B CTAIMOHAPHBIX YCIOBHUIX BBITOJHIIOT COTIACHO TPEOOBAaHUAM
9KCIUTYyaTallMOHHON JOKYMEHTALUH.

23.2.3. IlpomsBomsaT pa30OpKy, YHCTKy M CMasKy Jerajed npudopa, HpPOBEPSIOT OTCYTCTBHE
neopMany M TOBPEXACHUN JeTaned, MOTePTOCTEH Pe3WHOBBIX YIUIOTHUTENBHBIX KOJIEL, WX TBEPAOCTb H
9MaCTUYHOCTb, CONPOTUBJICHUE M3OJSLUM TOKOBEAYIIMX LeMel, COMPOTUBICHHE W3OMSLUHA ABUIaTENs
KepHOOTOOpHUKa. Ha cTeHae, mo3BoJsIomEeM 3aKpenuTh NpHOOp B BEPTUKAIBHOM IOJIOKEHHH, HPOBEPSIOT
paboTocrnocoOHOCTh KEPHOOTOOPHUKA (BBIXOJ M BO3BpAT B TPAHCIOPTHOE IMOJIOXKEHUE Oypa W MPHKUMHOTO
YCTPOKCTBA) U PEryJIIMPYIOT CKOPOCTh MMojiauu Oypa.

23.2.3.1 Otbupator OypoBBIE KOPOHKH, COOTBETCTBYIOIINE IMPOYHOCTHBEIM M a0pa3WBHBEIM CBOMCTBAM
MOPOJI, U3 KOTOPBIX OyAyT oTOMpaThes oopasis (M. 10.2.3.1).

23.2.3.2 PemoHTHO-TIpO(hHIAKTHYIECKHE PAOOTHI IPOBOIAT B CIIEITHATHHBIX MTOMEIICHUSX TIOMAAbI0 HEe

MeHee 25 M”, OTBEYAIOIIMX BCeM TPeOOBAHMAM TEXHUKH OE30MACHOCTH IIPH paboTax ¢ HampspkeHneM 10 1000
B. Ilomemenune nomkHO MMeTh Tpex(dasHyro ceTh HampspkeHueMm 380 B, mpuHYIWUTENbHYIO BEHTHIALUIO H
tenbhep Tpy3onombeMHOCTRIO 200 kr. It paboTel ¢ mpubopoM HEOOXOIWM CIENMHATbHBIM BEpPCTaK ¢
ITOBOPOTHBIM MEXaHHU3MOM, OOECIIEYHBAIOIINM YCTAHOBKY KEPHOOTOOPHWKA B BEPTUKAIBHOE TOJIOKEHUE IS
MIPOKAYKH paboUei )KUAKOCTH B IMOJIOCTH MPHOOpa.

23.2.4 PaboThI Ha CKBaYKHUHE BBIIOIHAIOTCS COIVIACHO TEXHOJIOIMYECKOM cxeMe, onucannoi B . 10.2.4
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23.2.4.1 Kontponb 3a mpolleccoM BeIOypmBaHHS oOpaslia BEIyT 1O TOKY HAarpy3KH CHJIOBOTO
JIEKTPOJBUTATEIIS, BETMYMHE U CKOPOCTU NMPOXOAKH, KOTOPbIE 0TOOPaXaroTCsl PUOOPaMH, PacION0KEHHBIMU
Ha MaHeJH MyJIbTa yIpaBIeHHUS.

23.2.4.2 TIlocnme NHUTONOTHYECKOTO OIMCAaHHWS OTOOpAaHHBIX O00pa3loB WX YIAKOBBHIBAIOT B
MOJIMATUIICHOBBIE MEILIOYKH, COOTBETCTBYIOIIME rabapuTaM o00pa3LoB. B KakIblil MeIIOYeK YKIIaIbIBaeTCs
9THKETKa, Ha KOTOPOH YKa3aHbl HOMEP CKBaKMHBI M TTyOHHA 0TOOpA.

23.2.5 KonTpoas paboT no oTéopy 00pa3moB BKIOYAET MPOBEPKY MPEACTABUTEISIMU re0(hU3NIECKOTO
OpenpusITUss ¥ HEAPOIONb30BaTeNsl MNPAaBHIBHOCTH MPUBA3KH TNIyOMH O0TOOpa, NpPEACTaBUTENBHOCTH H
MOCJIe0BAaTENFHOCTH BBIOYPEHHBIX 00pa3loB, MPaBUILHOCTH YIAKOBKH M PACKIaIKud 0Opa3loB U 3al0JTHEHUS
JTHKETOK.

23.2.6 Pe3ynbTathl paboT 0hOpMIISIIOT aKTOM, (hopMa KOTOPOIo IpUBEeHA B MPUITOXEHUN H.

24 I'eopusnueckue ucciaer0BaHus OypUIbHBIX TPYO, 00CaIHBIX KOJIOHH U LIEMEHTHOI'0 KOJIbLA

24.1 DeKTpOMATHUTHAS JOKAIMA MyT

24.1.1 Meron nsnekrpoMarHuTHOW Jokanmuu Mydt (JIM) ocHOBaH Ha perucTpauud H3MEHEHHS
MarHUTHOM MPOBOIMMOCTH MeTajula OypHJIbHBIX TpyO, 00cagHOI KOJOHHBI U HACOCHO-KOMIIPECCOPHBIX TPYO
BCJIE/ICTBUE HAPYIIEHUSI UX CIIJIOITHOCTH.

IIpumenstoT nud:

- YCTAHOBJICHUS MOJIOKEHHS 3aMKOBBIX COSIMHEHNH MPUXBAaUYE€HHBIX OYpUIIBHBIX TPYO;

- OIPEJICNICHUS MOJIOKECHUN MY(DTOBBIX COSIMHEHUI 00CaTHON KOJIOHHBI;

- TOYHOU MPHBSI3KY MMOKA3aHUK IPYTUX MPUOOPOB K MOJIOKEHUIO MYy(DT;

- B3aUMHOH MPUBSA3KH IMOKa3aHUH HECKOJBKUX MPHOOPOB;

- YTOYHEeHHS TITyOWHBI CITyCKa HACOCHO-KOMIIPECCOPHBIX TPYO;

- OTIpesieNIeHNs] TeKYLIEeTo 320051 CKBAXKUHBI,

- B ONarompuATHBIX YCJIOBUSIX - IJISl OIPEAETCHUs] HMHTepBaja nepdopanuy U BbIBIECHUS MECT
HapymeHus (pa3pbIBbl, TPEIIUHBI) 00CaTHBIX KOJIOHH.

KoHTponp BCKpbITHS MIAaCTOB OECKOPITyCHBIMU KyMYJISITUBHBIMHU niepdopaTopamu 6oiee 3ddektuseH,
4yeM AJsl KOpIycHBIX mnepdoparopoB. MutepBan nepdopanuyu HEBO3MOXHO YCTaHOBUTH B HaMarHUYEHHBIX
Tpybax o0camHON KOJOHHBI M IPY U3MEHEHHUHU TOJILIMHBI CTEHKU KOJIOHHBI 32 CYET KOPPO3HH.

24.1.2 Jlerextop (maTdmk) Jokaropa My(T mpeAcTaBiseT coboil nuddepeHInanbHyl0 MarHUTHYIO
CUCTEMY, KOTOpas COCTOMT M3 MHOTOCIOMHOM KaTyIIKH C CEepJEeYHHKOM M JBYX IOCTOSHHBIX MAarHUTOB,
CO3/IalOIUX B KaTyIIKe M BOKPYI Hee IMOCTOSHHOE MarHuTHoe moje. llpu mepemenieHuM JokaTopa BIOJIb
KOJIOHHBI B MeCTaX HapylIeHHUs CIUIONIHOCTH TPYO MPOUCXOIUT MepepaclpeieieHue MarHUTHOTO MOTOKa |
nHaynupoBanue DJ]C B u3MepHUTEIHHON KaTyIIKE.

AKTHBHBIN JTIOKaTOp My(T COJEP>KUT JABE KAaTYIIKH, KakJas M3 KOTOPBIX MMEET BO30YXKIAIOUIyI0 H
npueMHyl0 oOMOTKH. Ilom Bo3melcTBHMEM IIEPEMEHHOI'O MAarHUTHOTO IIOJIsl, TeHEPHPYEeMOro mojadei
[IEPEMEHHOr0 HaNpsDKEHUs Ha BO30ykharouiye OOMOTKH, B IPHUEMHBIX OOMOTKAaX BO3HUKAET INEPEMEHHOE
HanpspKEHHE, KOTOPOE 3aBUCUT OT MarHWTHBIX CBOWCTB OKpYyXarwouled cpenpl. MHOpMaTHBHBIM MapaMeTpoM
CITy’KUT Pa3HOCTb HANpPsDKEHUH Ha MPUEMHBIX OOMOTKaxX, KOTOPasi 3aBUCHUT OT CIUIOIIHOCTH CPEbl.

24.1.3 KanuOpoBKy, npoBeACHHWE HU3MEPEHMH M KOHTPOJb KAauyecTBa JAAHHBIX BBIIONHAIOT B
COOTBETCTBHU C TPEOOBAHUAMH IKCIUTYaTallHOHHON JOKYMEHTAIlMU Ha KOHKPETHBIH Iproop.

24.1.3.1 Hns ydera BIUSHHUA CKB2XWHHBIX YCJIOBUH TNpH BBIICICHUH HHTEpBaia mepQopanuu
BBIMIOJTHSIOT U3MEPEHHS 0 U MOCIIe POBEAeHNUs TepPopaLu.

24.1.3.2 Ckopocth nogpeMa npubopa npu orouske Myt - 1000-2000 m/4, a B ciiy4ae 0JTHOBPEMEHHOM
peructpaunu AaHHbeIx ApyruM BugoM ['MC - onpenensierca TpeGOBaHNUAMH, IPEABABISEMBIMU K 3TOMY BUY.

24.1.3.3 CkopocTh nepeMerieH st mprudopa npy KOHTpoJie nuTepBaia nepdoparmu - 200-300 m/4.

24.1.3.4 Ilpu onpeeneHny TTyOWHBI TpUXBaTa OypUIIBHBIX TPYO, a TaK)Ke MPH BBIICTICHUH HHTEPBAJIOB
nepdopanuu ¢ npenBapuTeabHBIM HAMarHMUUBaHUEM TPYO, W3MEPEHHs JOKaTOPOM MY(T MPOBOISAT TPHXKIBL:
[0 HAMarHMYWBaHUsS TPyO (JIokarus My(T); mociie HaMarHMIUBaHu 10 repdoparum; nocie nephopanu nim
pacTaruBaHus (HaTSHKEHUS) KOJIOHHBI.

24.1.4 Tlpouenypsl KOHTPOIIS Ka4eCTBa M MIEPBUYHON 00pabOTKH TaHHBIX HE PETIIAMEHTHPYIOTCS.

24.1.5 Ha TBepabIX KONUSAX KPUBYIO JIoKaTopa Myt oToOpaxatot B Tpeke T1R (puc. 1).

24.2 TpyOHas npopuiemerpust
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242.1 TpybOHas mnpodumemMeTpusi OCHOBaHa Ha HENPEPHIBHOW OJHOBPEMEHHOH perucTpariu
HECKOJBKHX (HE MeHee 8) pamnycoB (IuamMeTpoB) OOCamHBIX KOJOHH. M3Mmepsiemas BelMWYWHA - BHYTPECHHHM
paanyc (muametp) TpyObl. Equanna n3MepeHus - MATuMeTp (MM).

[Ipumensiror A ompeAescHUs] BHYTPEHHETO AWAMETPa, OBAIBHOCTH M CMITHH 00CaiHbBIX TpYyoO,
OOPBIBOB M PACCOECAMHEHHS UX IO MypTaM.

OrpaHnveHus] M3MEPEHUH CBA3aHbl C BIUSHUEM 3arpsS3HEHUs] BHYTPCHHEH IOBEPXHOCTH TpyO u
9KCLECHTPUYHBIM MOJ0KEHUEM CKBAXKUHHOTO MPUOOPa B HAKIIOHHBIX CKBAXKHHAX.

2422 TpyOuble mnpoduiaeMepbl MPEACTABIAIOT COO0M DIIEKTPOMEXaHWYECKUE CUCTEMBl JUIS
HE3aBHCHUMBIX U3MEPEHUIN HECKOIBKUX PaIUyCOB.

24.2.2.1 TpeboBanus K TPyOHBIM MpOQHIEeMepaM:

- IUara3oH U3MEPEHUs paanycoB - 55-170 mm;

- KOJIMYECTBO NU3MEPHUTEIHHBIX PHIYAroB - HE MeHee &;

- OCHOBHas a0COITIOTHAS TIOTPEITHOCTh M3MepeHus - He Oornee 41 MM;

- JIOTIOJIHUTEIIbHbIE OIINOKN U3MEPEHHUS, BEI3BAHHBIE H3MEHEHMSIMH IapaMeTPOB HaNpPsDKEHUS MUTaHUS
Ha 4+10% m Temmeparypbl okpykaromeii cpeasl Ha 10°C OTHOCHTENBHO CTaHIAPTHOTO 3HAYECHHS, PABHOTO
20°C, - 0,1 u 0,2 3HaYeHHsT OCHOBHOM OIIMOKH COOTBETCTBEHHO.

24.2.2.2 MuauMainbsHbie TpeOOBaHMS K METOJIMYECKOMY M TIPOTPAMMHOMY OOECTICUSHHIO 3aKITI0Yar0TCS
B HIMYMM METOJUK M TMPOrpaMM pacyera IUomanud U (OpMbl (SIUIHIICHOCTb, SKCLECHTPUCHTET) CEUCHHS
CKBa)XKMHBI, ONPE/ICTICHHUS BEITMYMHBI CMEIEHHUS PUOOpPa C OCH CKBAKUHBI.

24.2.2.3 Moaynb npoduieMeTpur KOMILIEKCUPYIOT ¢ MoayisiMu JIM, T'K.

24.2.3 IlepBuuHy0, IEPHOANIECKUE U TIOJICBBIE KATMOPOBKHU MPOBOJIST COTIIACHO OOIIUM TPEOOBAaHHUAM
pasgena 6.

24.2.3.1 OCHOBHBIM CpE/ICTBOM MNEPUOJMUYECKHX KAIMOPOBOK SIBJISIETCS HA0Op M3 MSATH 0OPa3OBBIX
KOJIeIl WiIh KamuOopoBoYHas ycraHoBKa Tumna YII-KB, koTopbie BOCIPON3BOAAT 3HAYCHUS PAINYCOB (IMaMETPOB)
¢ morpenrHocThio He Oonee +1,0 MM. Jlomyckaercst Mconbp30BaHNEe KaTHOPOBOYHBIX YCTPONUCTB, TTOCTABIAEMBIX
3aBOJIOM-M3rOTOBUTEEM (TaKk Ha3bBaeMble 'TpeOEHKH'), €CIM TOTPEIIHOCTh BOCIPOM3BEIACHUS WMH
JIMaMeTPOB He npeBbimaet 41,0 Mm.

24.2.3.2 TloneByto KanuOPOBKY BBHITIONHSIOT C TIOMOIIBIO HE MEHEE YeM JBYX 0Opa3IOBBIX KOJIEI MIIH
"rpebenku".

24.2.4 UccnenoBanus 00CaJHBIX KOJOH MPOBOAAT COMNIACHO TpeboBaHusM pasgena 6. Ux genst Ha
001111e U IeTalbHbIE:

24.2.4.1 O0mue uccneaoBaHusi MPoBOIAT co ckopocThio 500-1000 M/4 u 1mIaroM 3ammcu Mo riTyOuHe
0,1-0,2 M 10 BCei KOJIOHHE € LENBI0 BRIOOPA YUACTKOB JIETAILHBIX pa0oOT.

24.2.4.2 lnTepBaibl IETALHBIX UCCICIOBAHUI BRIOMPAIOT:

- [10 MIPU3HAKY CYIIECTBEHHOTO Pa3JIMIMUsl paJNyCOB, N3MEPEHHBIX MPH OOIIHUX UCCIIETOBAHUSX;

- B MECTaX MOBBIIICHHOW NHTEHCUBHOCTH NCKPHUBIICHNUS CKBAXKHH;

- B HHTEpPBaJiaX 3aTsHKEK U MMOCa0K OypHUIIbHOTO HHCTPYMEHTA,

- B y4acTKax pa3pe3a, CJI0KEHHBIX BBICOKOIUIACTUYHBIMH IIOPOAAMH (COJISIMHU, IIMHAMH U Ip.).

CkopocTh KapoTaxa - He 6ojee 400 M/4, mrar 3amucy 1o riryouse - He 6omee 0,05 M.

24.2.4.3 TIoBTOpHOE U3MEPEHUE BIMOJIHAIOT B UHTEPBaNaxX ACTAIBHBIX UCCIEAOBAHUM.

24.2.5 OCHOBHBIC MOJIOKEHHS KOHTPOJS KayecTBA W3MEPEHHH perjaMEeHTHPYIOTCS pPasferiom 6.
JononHuTensHble TPEOOBAHMS:

24.2.5.1 HecoBnageHue pe3yabTaToB KaIMOPOBOK A0 Havaja U Iociie KapoTaxa - He Oonee +5%.

24.2.5.2 Tlo pe3yapTataM OCHOBHOTO M MOBTOPHOTO MCCIIEJOBaHUI M3MEpEHHbIE 3HAUYEHUS PajlycOB
TpyOBl JOJDKHBI OTIIMYAThc He Oonee yeM Ha 40,5 MM mpH OTKJIOHEHHH NpUOOpa OT OCH CKBAKWHBI MEHee 2
MM.

24.2.6 Ha TBepIpIX KOMHSAX NOJDKHBI OBITH TPEACTaBIICHBI KpWBbIe Tpoduiel TpyObl 1O NaHHBIM
W3MEpPEHUsI PaJIyCOB C BBIJICIICHHBIMH y4acTKaMu JieekToB. J[OMOIHUTEIBHO MOTYT MPENCTABIATECS (POPMBI
cedeHus TpyOs! (TI0maab, SKCIEHTPUCUTET U Jp.), a TaK)Ke OTKIIOHEHHE MPHOopa OT OCH KOJIOHHBI B TIpoIiecce
n3Mepennit. @opmar npeacraBieHUs JAHHBIX HE PErIaMEHTHPYETCH.

24.3 DeKTpOMATrHUTHASA Je(eKTOCKONUs U TOJTIHHOMEeTPHSA

24.3.1 DnexTpoMarHuTHas 1e(hEeKTOCKONHUS U TOJIIMHOMETPUS OCHOBAHBI HA U3YYCHHUU XapaKTEPUCTHK
BHXPEBOTO JJIEKTPOMArHUTHOTO TIOJIS, BO30Y»KJAaeMOro B OOCAaJHON KOJIOHHE TECHEPATOPHOH KaTYIIKOW
mpubopa.

3amayaMu MCCIEIOBAHUM SIBIISIIOTCS
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- BBISBJICHHEC MECTOIMOJIOXKECHUs OaiMaka u My(pT 00CaaHOW KOJOHHBI (KOHAYKTOpPa, TEXHHYECKOH),
Pa3MEILEHHOH 32 KOJIOHHOM, B KOTOPOH BELyT HCCIIEA0BAHMS;

- oIIpeesieHNe TOJIIMHBI CTEHOK 00CaIHBIX TPYO;

- BBIBJIICHUE IIOJIOKCHHS U Pa3MEPOB IPOJOJBbHBIX M IONEPEUHBIX Ne(EKTOB, CMATUH U Pa3pbhlBOB
OTJIENBHBIX TPYO;

- OLICHKA TOJIOKEHHSI MY (DTOBBIX COSAMHEHNUH U Ka4eCTBa CBUHUMBAHUA TPYO B MyTax.

OrpaHnueHueM MeToJa SIBIACTCS CHJIbHOE BIMSHUE Ha YyBCTBUTEIBHOCTH NMpHOOpa 3a30pa MEKIY
3NIEKTPOMArHUTHBIM JTaTYUKOM M BHYTPEHHEH MOBEPXHOCTBIO TPYOBI, YTO TpeOyeT NMPUMEHEHHsS CMEHHBIX
30HJI0B IS TPYO pa3inuyHOTO JHaMeTpa.

24.3.2 OcHoBHBIE TpeOOBaHHS K TPUOOPY IIEKTPOMArHUTHOHN 1e(EKTOCKOIUH U TONIMHOMETPUH:

- MUHUMAaJIbHBIA BHYTPEHHHUH THAMETp UCCIIelyeMBIX TpyO - He MeHee 52 MM;

- MAKCUMAJIbHBIM BHEITHUH AUAMETP UCCIIEAyEeMBIX TpYO - He Oonee 245 Mm;

- TAAaIta30H U3MEPSEMBIX TOJNIIWH KOJIOHH - 3-20 MM;

- MaKCHMaJIbHO U3MepseMas CyMMapHast TOJIIINHA ABYX TpYO - 10 19 mm;

- OCHOBHAas a0COJTIOTHAS MTOTPEITHOCTh U3MepeHus - He Oonee +0,5 Mm;

- JIOTIOJIHUTENbHBIE MOTPEIIHOCTH, BbI3BAaHHbIE U3MEHCHHUSMH MAarHUTHOW HMPOHHUIAEMOCTH MaTepuana
TpyOBI 1 TemmepaTypsl cpeasl Ha 10°C OTHOCHTENBHO CTaHAApTHOTO 3HaueHus, paBHoro 20°C, - He Oomee +0,5
u +0,1 MM COOTBETCTBECHHO;

- MUHUMAaJIbHAsl IPOTSKEHHOCTh OOHAPYKMBaeMOro AedeKTa BIOJIb OCH TPYOBI - 75 MM, MONEPEK OCH -
0,5 nmepumerpa TpyOsI pu mupuHe 3a30pa He Menee 0,1 MM;

- OTIpeieNIeHNE XapaKTePUCTHK BHEIIHEH U3 IBYX COOCHBIX TPYO - Ha KaUeCTBEHHOM YPOBHE.

CKBa)XMHHBIN TIPUOOP LIEHTPUPYETCS.

24.3.3 Metoauyeckoe U MporpaMMHOE OOEecCTIedeHUE 3aKIII0UacTcs B HATMYMH METOAWK M MPOrpamMM
pacuera W3MEHEHUH TONIIMH CTEHOK TPyO W BBIAENCHHs JNe(QEKTOB Ha OCHOBE COIOCTABICHUS C JaHHBIMHU
MOJIETIBHBIX U3MEPEHHI B TPyOax ¢ NCKYCCTBEHHO CO3JaHHBIMH JIe(eKTaMH Pa3IHMIHBIX THIIOB.

24.3.4 TlepBuuHyt0, IEPUOIMYECKHE 1 ITOJIEBbIE KATMOPOBKHU MMPOBOJAT COTIACHO OOINM TPEeOOBaHUSIM
pasgena 6.

24.3.4.1 OCHOBHBIM CpPEICTBOM NEPBHYHONH W TEPHOAMYECKON KAIMOPOBOK SBJISAETCS Habop W3 5
aTTECTOBAHHBIX CTANbHBIX TPYO pAa3IUYHOIO AHAMETpPa C Pa3HOW TONIIMHOW CTEHOK M HCKYCCTBEHHO
CO3JIaHHBIMU Ae(EeKTaMU THIIA TPELIHH.

24.3.4.2 TloneBy10 KaIUOPOBKY BBHINOJIHSIOT HE MEHEE YeM B 2 TOYKaX C MOMOLIBbIO aTTECTOBAHHOTO
OTpe3Ka CTaTbHON TPyObl, BHYTPEHHHH AUaMETP KOTOPOI paBeH AUaMeTpy HCCIeayeMON KOJTOHHBI.

24.3.5 VccnenoBaHus KOJIOHH BBIMOJHSIOT COTTIACHO TpeOOBaHUsAM paszerna 6.

CkopocTh npoBeieHus: u3mepenuii - He 6osee 300 m/4.

Hnst obecriedeHUs] KOHTPOJII W3MEHEHHUS! COCTOSHHS O00CaaHBIX TpyO BO BpPEMEHH PEKOMEHIYeTCS
NPOBOAMTH JJIEKTPOMATHUTHYIO Ne(PEKTOCKONHMIO M TOJIIIMHOMETPUIO MEPUOJIMYECKH, HAauWHAs cpasy Iocie
CIIyCKa KOJIOHHBI.

24.3.6 KouTponb KadecTBa MaTepHajoB BBHITIONHSIIOT IO pe3yJbTaTaM KaJIHOPOBKHA 110 W TOCTE
KapoTa)ka; JIONOJHHUTENbHO - 0 CXOJMMOCTH OCHOBHOI'O M IIOBTOPHOTO H3MEPEHHH, KOTOPBIE IOJIKHBI
COBIIAJIaTh C MOTPENIHOCTHIO 40,5 MM.

24.3.7 Ha TBepabIX KONMAX MPEICTABISIOT 3apETUCTPUPOBAHHBIC KPUBBIE C BBIACICHHBIMU YYaCTKaMU
nedexroB. PopMaT NpeaCTaBICHUS JaHHBIX HE PErJIaMEHTHPYETCS.

24.4 TaMmMa-raMMa-ToJIIIIMHOMETPUS KOJIOHH

24.4.1 Meron raMMa-raMMa-TOJIIIMHOMETPUHY OCHOBAaH Ha PErHCTPAaLlMHd MHTEHCHUBHOCTU PACCESHHOIO
raMMma-u3iay4deHuss C TIOMOUIbI0 IIEHTPUPOBAHHOTO B KOJIOHHE 30HJa MaJioW JUIMHBI, COJIEPIKaIlero
CTallMOHAPHBIA (aMITyJbHBIA) UCTOYHHUK CPEIHEIHEPreTHUYECKOTO raMMa-M3Iy4YeHHs U JAETEKTOP PacCEesTHHOTO
raMMma-raMMa-u3iaydeHHs, HEKOJUIMMHPOBAHHBIE IO pPaJWalbHOMY YIIy MU CTPOTO KOJUTUMHPOBAHHBIE IIO
BepTUKAILHOMY yTiIy B mpeaenax 40-50° orHocutenbHO ocw 30HAA. [Ipu mmae 30Hma 9-12 CM IIPaKTHICCKH
HCKIIIOYAaeTCsl BIMSHUE Ha pPE3ynbTaTbl HM3MEPEHHUH IUIOTHOCTH cpenbl 3a 00CagHOM KOJOHHOM W
o0ecrieunBaeTCs BbICOKAs YyBCTBUTEIBHOCTh METOAA K U3MEHEHHIO TOJIINHBI CTEHKH KOJIOHHBI.

[Ipumensror 11 OmpeAeNieHusl CpeJHed I0 HEepUMETpy TOJNIIMHBI CTEHKH 00CaZHOW KOJIOHHBI,
MECTOMOJIOKEHU MYy(T, HeHTpUpyromuX ¢oHapei, MakepoB, BHIICICHHUS WHTEPBAJIOB C MEXAaHUYECKUM H
KOPPO3HOHHBIM U3HOCOM TPYO, U3yUYeHHs BIUSHUA nepdopanry Ha 00CaJHyI0 KOJIOHHY.

24.4.2 OcHOBHBIE TPeOOBAaHHS K U3MEPUTEIHHOMY 30HAY:

- TMana3oH U3MEPEHHs TOJIIHHBI CTEHOK KOJIOHHBI - 5-12 MM ;

- OCHOBHas1 a0COJIIOTHAS TOTPELIHOCTD U3MEPEHHI TOJILIMHBI KOJIOHHBI - He Oojee +0,5 MM;
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- JIOTIOJTHUTENbHBIE TOTPEIIHOCTA 32 CYET M3MEHEHMs HamlpshKeHHs nuTaHus mnpubopa Ha +10% u
TeMIepaTypsl okpyxaromeil cpenbl Ha 10°C OTHOCHTENBFHOTO CTaHIAPTHOTO 3HadeHus, paBHoro 20°C, - He
6omee 0,2 3HAYCHIS OCHOBHOM IMOTPENTHOCTH TSI KQXKIOH XapaKTePUCTHKH;

- LEHTPUPOBaHHUE IPUOOPA B CKBAYKUHE.

PexomenayeTcss KOMIUIEKCMPOBAaHHME H3MEPUTEIBHOTO 30HJA B OJHOM MOAYyJIE C 30HAOM
raMma-raMMma-IieMeHTOMeTpuH, B coopke ¢ Moxyisimu JIM, 'K, kommencuposannoro HK u AKILI.

24.43 TpeboBaHHA K METOJMYECKOMY M MPOrPaMMHOMY OOECIEUYEHHIO 3aKIIOYAIOTCS B HAJIHMYUH
KaJTHMOPOBOYHBIX 3aBUCHMOCTEH, yCTaHABIMBAIOLINX CBSI3b MEXKIy CKOPOCTBIO cueTa (B MMITYJIbCaX B MUHYTY) H
TOJIIIIMHOM CTaJbHOW KOJIOHHBI, U BCIIOMOTATENbHBIX 3aBUCUMOCTEH, YUUTHIBAIOUINX BIUSHUE Ha PE3yJbTaThl
H3MepeHus oHa eCTECTBEHHOTO raMMa-U3Ty4YeHUs, MIIOTHOCTEH KHUIKOCTH B CKBaKHHE U [IEMEHTHOM CMECH B
3aTpyOHOM IIPOCTPAHCTRBE.

24.4.4 TlepBUYHYIO, TIEPUOJUYCCKUE U TOJICBBIC KAJIMOPOBKU BBIMOJHSIOT COTJIACHO TPEOOBaHUSIM
pasgena 6 u SKCIUIyaTallMOHHON JOKYMECHTAIIMH.

24.4.4.1 OCHOBHBIM CpEICTBOM TIEPBUYHON W TEPHOAMYECKHX KaIHMOPOBOK CIYXXHUT Habop
aTTECTOBAaHHBIX CTaJbHBIX TPYO pa3IMYHOIO JUaMeTpa W pPa3HOM TOMIIMHBI CTEHOK. Jlng pacuera
TOJILMHOIPAMM HCIIOJIB3YIOTCS JaHHbIE KaJHMOPOBKU Ul TPYOBI, COPa3MEPHOM HOMHHAJIBHOMY AHAMETPY H
TOJIILIMHE CTEHKU HCCIIEAYEeMOM KOJIOHHBI.

24.4.5 V3mepeHus B CKBaKHHAX BEIYT B PEKUME OOIIUX U NETAITBHBIX UCCIIETOBAHMUM.

Ckopocts kapoTtaxa - 10 800 u 300 M/4 COOTBETCTBEHHO.

24.4.5.1 ]JletanpHple HCCIEAOBAaHUS BBHINOIHAOT B HWHTEPBANAX JIOKAJIBHBIX W3MEHEHUH TOJIIVH
oOcamHbIX TpyO, HE OTpakeHHBIX B "Mepe TpyO" WM HpW MpeaplaylieM HccieAoBaHud. [ momyueHus
OTOPHBIX JIaHHBIX PEKOMEHAYEeTCsl MPOBOJAUTH IE€PBOE M3MEPEHHE HEMOCPEICTBEHHO IIOCle CIIycka u
EeMEHTHPOBaHMsI 00caHON KOJIOHHBI B Pa30ypHBaHHUs CTOM-KOJIBIIA.

24.4.5.2 TloBTOpHOE M3MEPEHNE BHITIONHSIOT B UHTEPBAJIE NETATHHBIX UCCIICIOBAHUIA.

24.4.6 KoHTposib KadecTBa TNEPBUYHBIX JIAHHBIX BEIyT COTJAacHO TpeOoBaHWsM pasgena 6.
[ToBTOpsIeMOCTh TaHHBIX OCHOBHOTO M MTOBTOPHOTO M3MEPEHUH TOJKHA OBITh He XykKe +5%.

24.4.7 Ha TBepAblX KONMSIX KPHUBYIO TOJIIIMHOMETPUH C BBIICJIECHHBIMH YYacTKaMH YCTaHOBJIEHHBIX
nedeKToB KOJOHHBI 0ToOpakaioT B Tpeke T2 (puc. 1). Tpek T1 momwken coaepxkarp nanusie JC, IIC, 'K, JIM,
HEOO0XOIUMBIE [UIsl IPUBSI3KU TOJILIMHOTPAMMBI K pa3pesy.

24.5 'amMma-raMma-1ieMeHTOMeTpUS U Ae()eKTOCKONHSA

24.5.1 Meron raMMa-raMMa-IIEeMEHTOMETPHH OOCAKEHHBIX CKBaXXHMH OCHOBaH Ha W3MEpPCHUH
IUIOTHOCTHU CPEAbI B 3aTpyOHOM MPOCTPAHCTBE HEMPEPHIBHO MO MEPUMETPY KOJOHHEI MO0 1O ee 00pa3yronm
yepes 60, 90 nmm 120°.

IIpumensitoT as4:

- yCTaHOBJ'IeHI/ISI BBICOTHI ITIOABEMA IIECMECHTA 34 KOHOHHOﬁ;

- OHpeJIeHeHI/ISI FpaHI/IH CINTIOIIHOTO IEMEHTHOI'O KaMHsI, 30HbI CMCIIWBaHUA IICMCHTA U HpOMBIBO‘IHOﬁ
JKUJIKOCTH U YUCTOM MPOMBIBOYHOM JKUJIKOCTH;

- BBIJICJICHUS B [IEMEHTHOM KaMHE KaHaJIOB U KaBEPH, MPHU YCIOBUIX, YTO OHU 3aXBaThIBAIOT HE MEHEE
10% ot Turomanay cev4eHus 3aTpyOHOTO TMPOCTPAHCTBA, Pa3jMyYWe IUIOTHOCTEH MPOMBIBOYHOW KHUIKOCTH U

[IEMEHTHOr0 KaMHs coctasisier Gonee 0,5-0,7 r/em’, aMeTp KOJIOHHBI MEHBINE IHaMeTpa CKBKUHBI HE
MeHee gyeM Ha 50 mM;

- OIIEHKH KCIIEHTPUCUTETA 00CATHON KOJIOHHBI OTHOCUTEIFHO OCH CKBAYKUHBI.

Pesynprarel n3MepeHuit He MOJIeKAT KOJMMYECTBEHHON MHTEPIPETAINH, €CIH TOJNIINHA 3a30pa MEKIY
CTEHKOW CKBKUHBI U KOJIOHHOHM cocTaBisieT MeHee 30 MM WM pa3jinyusi B TUIOTHOCTSX LIEMEHTHON CMecU U

IPOMBIBOYHOM KMIKOCTH He mpeBbimaioT 0,3 r/cM’ NMpH OTCYTCTBHM JMATPAMM IUIOTHOCTH MOPOIBI M
KaBEepHOMETPHH IO OTKPBITOMY CTBOITY.

24.5.2 Tlpoctedmui W3MEpPUTEIbHBIA 30HJ TaMMa-TaMMa-IIEMEHTOMETPHU COJEPKUT HCTOUYHUK
(aMITyTIBHBIN) CpeJHEIHEPTETHUECKOTO FraMMa-U3ydeHUsI U JETEKTOP PACCEsIHHOTO raMMa-TaMMa-u3IydeHHs,
pa3HECeHHbIE Ha PACCTOSIHUE HECKOJIBKUX JECSITKOB CAHTUMETPOB.

B ckBakMHHBIX MPUOOpax ramMMa-raMMa-IIeMEHTOMETPHU M Je(QEeKTOMETPUU MPUMEHSIOT HECKOJIBKO
OoJiee CII0KHBIE H3MEPHUTENBHBIC 30H/Ibl: MHOTOKaHaJIbHBIE ICHTPUPOBAHHBIC C HECKOIBKHMHU (HE MEHEE TPEX)
JETeKTOpPaMHU, PAcIOJIOKEHHBIMA CHMMETPUYHO OTHOCHTEIHHO OCH 30HJA M B3aHMMHO 3KPAHHPOBAHHBIMU;
OTHOKaHAJIbHBIE [EHTPUPOBAHHBIE C BPALIAIOMIMMCS BO BPEMS M3MEPEHHS C 33aJaHHON YTIOBOW CKOPOCTHIO
9KpaHOM, 00ECTICUUBAIOIINM KOJITUMAITUIO TaMMa-H3TydeHHUS B paiiaIbHOM HarpaBieHUH B mpeaenax 30-50°.

24.5.2.1 OcHOBHBIE TpeOOBaHUS K U3MEPUTEIHHBIM 30HIaM:
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- MaNa30H U3MEPEHHs ILIOTHOCTH CPE/IbI B 3aTpyOHOM mpocTpaHcTse - 1,0-2,0 r/em’;

- OCHOBHas! aBCOITIOTHAS TTOTPEIITHOCT H3MEpeHHi - He Gonee +0,15 r/em’;

- JIOTIOJTHUTENILHBIC TOTPEIIHOCTA 32 CYET M3MEHCHMS Hamps KeHHsS NuTaHus npudopa Ha +10% u
TeMIepaTypsl okpyxkaromei cpeasl Ha 10°C OTHOCHTENBHO CTaHAapTHOTO 3HaYeHus1, paBHoro 20°C, - He Oonee
0,2 3HaUEHUS OCHOBHOM MOTPEIIHOCTH I KaX /10l XapaKTepUCTHKH;

- CKOPOCTh BpAIICHHUS U3MEPHUTEIBHOTO 30H 1a - HE MEHee 5 000pOTOB B MUHYTY;

- B3aUMHOE€ BJIMSIHHAE KaHAIOB - He Oonee +3%.

PexomenmyeTcss KOMIUIGKCHPOBAHME W3MEPHUTEIHLHOTO 30HAA B OJHOM MOJAYJIE C 30HIOM
ramMMma-TaMMa-ToJmuHoMeTpur, B cOopke ¢ wmomymsmm JIM, T'K, AKIl, xommencupoBanHoro HK,
YCTPOWMCTBaMU OTpeeNIeHHs TPOCTPAHCTBEHHON OpHUEHTAIMH PUOOpa M MPHUBSI3KA MOITYYSHHON WHbOpMAaIH
K alCHUIaTbHON TUIOCKOCTH CKBaYKHHEI.

24.5.3 TpeboBaHUS K METOJAMYECKOMY W TPOTPAMMHOMY OOECIICUEHHIO 3aKIIOYAOTCS B HAIWYHH
KaJTMOPOBOYHBIX 3aBUCHMOCTEH, YCTAHABIUBAIOIINX CBSA3b MEXKIY CKOPOCTBIO CUeTa B KaHajax (B UMITYJbCax B
MUHYTY) W TUIOTHOCTBIO CpeIbl B 3aTpyOHOM WIPOCTPAHCTBE, W WHTEPHPETAI[MOHHBIX 3aBUCHUMOCTEH,
MpPeIHA3HAYCHHBIX ISl PEHICHUS OOPATHBIX 3aJla4 - OINPENEICHUs IUIOTHOCTH IIEMEHTHOTO KaMHS U CTENCHH
3aMOJIHCHUS [IEMEHTOM 3aTPyOHOTO MPOCTPAHCTBA, BBIJICICHUS B LIEMEHTHOM KaMHE Je()EKTOB C YTIJIOBBIM
packpbiTieM Oosiee 30°, OIEHKH 3KCIICHTPUYHOTO TIOJOXKEHHSI OOCaJHON KOJIOHHBI, ONPEACICHHUS MECT
YCTaHOBKH IICHTPATOPOB KOJIOHHBI, TYpOYJIHU3aTOPOB, TAKEPOB.

24.5.4 KanuOpoBKH CKBaKMHHOIO IpHOOpa BBINOJHIIOT COMIACHO TpeboBaHusAM pasferna 6 u
AKCIUTYyaTallMOHHOW TOKYMEHTAIUH.

24.5.4.1 OCHOBHBIM CpEIACTBOM TIEPBHYHONH W TEPUOMUUYCCKUX KATHOPOBOK SBIISIOTCS OTPE3KH
CTAPHBIX TpPyO pa3HOro jaWaMeTpa W TOJNIIMH CTE€HOK, YCTaHOBJEHHbIE B €MKOCTH C BOJOH U
3aIleMEHTHPOBaHHbBIE B HIDKHEH YacTH.

24.5.5 VamepeHus B CKBaKMHAX BEIYT B PEKUMaxX OOMIMX M JETATBHBIX HCCIIECTOBAHHMN.

Ckopoctb KapoTtaxa - He 0osnee 800 m/4 1 300 M/4 COOTBETCTBEHHO.

24.5.5.1 OOmue uccnenoBaHus MPOBOJAT OT 32005 O OTMETKH, KoTopast Haxomutcs Ha 200 M BbIIIIe
YpOBHS (TOJIOBBI) MOABEMA IIEMEHTA.

24.5.5.2 JleranbHple WCCIEAOBAaHUS TPOBOJAT B MPOAYKTUBHBIX OTJIOKEHUSX U B HMHTEpBaliaxX
JIETANBHBIX HCCIIEOBAHIM raMMa-TaMMa-TONIUHOMETPUCH.

24.5.5.3 TloBTOpHBIC UCCIENOBAHUS BRITIONHAIOT B HHTEPBAJIE IETATLHBIX UCCIICIOBAHUM.

24.5.6 KoHTpoib KauecTBa NMEPBUYHBIX JaHHBIX BEIyT COTIACHO TpeOoBaHHWAM pasgena 6. Pasznuma
JTAHHBIX OCHOBHOTO ¥ TIOBTOPHOTO M3MEPECHHN HE JOJIKHA TIPEBHITIATH +5%.

24.5.7 Ha TBepObIX KOMHUSAX PE3yJbTaThl MHTEPIIPETAITNN JaHHBIX IIEMEHTOMETPHUH B ACPEKTOMETPHH
orobOpaxkarot B Tpeke T3L, mepBuunbie nanubie - B Tpeke T3R (puc. 1).

24.6 AxycTHYecKasi HIeMeHTOMeTpHs

24.6.1 Axycruueckas nementometpus (AKL]) ocHoBaHa Ha M3MEPEHWU XapaKTEPUCTHK BOJHOBBIX
MIAKETOB, CO3[aBaEMbIX HCTOYHUKOM C 4acToToil m3mydeHus 20-30 kI'1, pacnpocTpaHsSIOMIHUXCS B KOJOHHE,
LIEMEHTHOM KaMHE M TOPHBIX Iopojax. B kadecTBe HHPOPMATUBHBIX XapaKTEPUCTHK UCIIONB3YIOT:

- aMIUIUTYABl A M ko3 dumeHT >pGPeKTUBHOTO 3aTyXaHHUs 0, BONHBI 1O KOIOHHE B

(bMKCHPOBaHHOM BPEMEHHOM OKHE, MOJIOKEHUE KOTOPOTO ONPEACIeTCS 3HAYCHUEM HMHTEPBAILHOTO BPEMEHU
A!_PacmpOCTPaHEHHs BOIHBI B KOJIOHHE, PABHOTO 185-187 Mkc/m;

- MHTCPBAIBHOC BPEMs Al ¥ aMIUIATYIBI A HIIM 3aTyXaHHE ¢ TCPBBIX BCTYIUICHHI BOJH,

pacnpoCTPaHSIOMUXCS B TOPHBIX TOPOAX;

- (hazoxoppenALUOHHBIC TUATPAMMBI.

[IpumensfoT 171 yCTaHOBJICHHSI BBICOTHI TOABEMA ILIEMEHTA, OMNpPEICICHUs CTENEHH 3arOJHEHUS
3aTpyOHOTO MPOCTPAaHCTBA LIEMEHTOM, KOJIMYECTBEHHOW OLEHKH CLEIUICHHS IIeMEHTa ¢ 00CcagHON KOJOHHOMH,
Ka4eCTBEHHOH OLIEHKH CLEIUICHHS [IEMEHTa ¢ TOPHBIMH MTOPOAaMH.

Metoandecknue OrpaHUYeHUs] IPUMEHEHHUS CBSI3aHbI C UCCIICIOBAHUSIMH BHICOKOCKOPOCTHBIX Pa3pe30B
(v > 5300 m/c), B KOTOpBIX TEpBbIE BCTYIUICHHS MPH XOPOIIEM W YIOBJIETBOPUTEIHFHOM IEMEHTHPOBAHUH
OTHOCAITCSI K BOIIHE, PaCIpOCTPAHSAIONICHCS B IMOPOJE; NPU CKONB3ANIEM KOHTAaKTE IEMEHTHOTO KaMHS C
KOJIOHHOM, KOTJIa BOJHA PACIpPOCTPaHSETCS MPEUMYIISCTBEHHO MO KOJIOHHE; HH3KOH YyBCTBUTEIBHOCTBIO K
OT/ENBHBIM Ae()eKTaM EMEHTHOTO KOJIbIIA.

24.6.2 B mnpubopax axKyCTHYECKOH LIEMEHTOMETPHUH HCIIONB3YIOTCS KOPOTKHE TPEXAJIEMEHTHBIS
N3MEPHUTENbHBIC 30HABI C PACCTOSIHUEM MEXIy OMKalImiMu n3iaydaterneM u npueMHukoM ot 0,7 mo 1,5 m n
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0a30i1 30H10B (paccTosSHUE MEX Ty IPUEMHHKaMH) - B Tipenenax 0,3-0,6 m.

24.6.2.1 TpeboBaHU K U3MEPUTENBHBIM 30HIaM:

- TWarta30H U3MEPEHUS HHTEPBATBHOTO BpeMeHH - 120-600 MKc/M;

- Tuana3oH u3Mepenns koddduimenra 3atyxanus - 0,5-40 xb/m;

- OCHOBHasl OTHOCHTENbHAS MOTPEITHOCTh U3MEPEHHsI MHTEPBAILHOTO BpeMeHHu - He Oonee +1-3% (B
3aBHCHMOCTH OT TUIA MpHOopa);

- OCHOBHBIE a0COJIFOTHBIEC TIOTPEITHOCTH H3MEPEHHS aMILTUTY] ¥ 3PPEKTUBHOIO 3aTyXaHus - He Ooee
40,1 A u +3 n1b/M COOTBETCTBEHHO;

- IOTIOJTHUTENBHBIC MMOTPEIIHOCTA U3MEPECHUN, BRI3BAaHHBIC N3MCHCHHUSAMY HATPSDKCHUSI MUTaHU Ha 410
%, maBnenus Ha 1 Mlla u temmnepatypsl Ha 10°C OTHOCUTENBHO CTaHAAPTHOTO 3HaueHusd, paBHoro 20°C, He
noinkHEI ipeBbimath 0,3; 0,01 u 0,1 3HaUeHUN OCHOBHBIX IMOTPEUTHOCTEH.

24.6.2.2 JInuTenbHOCTh OLUGPOBKH CUTHAJIOB - 10 4 MC; IIar AUCKPETH3AIUH - 2-5 MKC.

24.6.2.3 CkBaXHHHBIN IPHOOP IEHTPUPYETCSI.

24.6.2.4 Moayns IIEMEHTOMETpPHH KOMIUIEKTHpPYIOT ¢ wmoxyimsmu 'K, JIM, Tepmomerpuw,
kommeHcupoBanHoTo HK 1 ramMmma-raMma-1ieMeHTOMETPHE U TOJIIINHOMETPHH.

24.6.3 TpeboBanne K METOAUYECKOMY W MPOTPAMMHOMY OOECHEUEHUIO 3aKII0YaeTCs B HAIWYNH HE
MEHee JBYX, PEaM3YIOUINX pa3MyHbIe MPHHIUIE 00pa0OTKH, MPOTpaMM BBIJIEICHUS B OOIEM BOJHOBOM
nakere KojeOaHWil BOJHBI, paCIpOCTPAHSIONICNCS B KOJOHHE (OKHO PETHUCTpalluu Al AK), U ympyrou

BOJIHBI, PACIIPOCTPAHSIONMIEHCS B TOPHBIX ITopoaax ( AL, A").

24.6.4 TlepBUYHYIO U MEPHOINYECKUE KATMOPOBKH BHITIOJHSIOT COTIIACHO TpeOoBaHUsAM pasferna 6.

24.6.4.1 OCHOBHBIM CpEACTBOM KaJTMOPOBKH SBIIIETCS IMOBepodHas OazoBas ycTaHoBka YIIAK-2,
coJiep)kaliliasi aTTECTOBAHHBIM BOJHOBOJ AaKyCTHYECKMX KojeOaHMH (OTPE30K WJIM HECKOIbKO OTPE3KOB
CTaJIbHBIX TPYO, pa3pe3aHHbIX BAOJIb).

24.6.4.2 TloneBbie KaMMOPOBKM HE BHIMONHAIOT. VX 3aMeHsieT KOHTPOJIBHOE M3MEpEeHHE Ha yJacTKe
HE3alleMEHTHPOBAHHOM KOJIOHHBI IPOTKEHHOCTHIO HE MeHee 50 M.

24.6.5 VccnenoBanusi B CKBaKMHAX MPOBOJAT COTJIACHO TpeboBaHUsAM pasfena 6. JlonoaHuTenbHbIe
TpeOOBaHHS:

24.6.5.1 Bpems mpoBeneHHsT U3MEHEHUH OMpPEAENseTCsl [UINTEIbHOCThI0 (POPMHUPOBAHHS 1IEMEHTHOTO
KaMHs. J[7151 HOpMaJIbHBIX IEMEHTOB OHO COCTaBIIsIET HE MeHee 16-24 .

24.6.5.2 KoahduiueHT yCUIICHUS 3JCKTPOHHONH CXEMbl CKBOKHWHHOIO MPUOOpa BHIOHUPAIOT TaKUM
o0pazoM, 4YTOOBI B JMamna3oHe OUU(PPOBKH aKyCTUYECKUX CHUTHAIOB COXPAHSUICS MWHHMAIBHBIA YPOBEHb
[IYMOB, BBI3BaHHBIX JBHKCHUEM MPHOOPA, & CUTHAIBI PETUCTPUPYEMBIX BOJH HE OTPAHUYHUBAIIHCE.

[IpaBunbHOCTE BBIOOpPa KOHTPOJUPYIOT IO 3KPaHy MOHHUTOpPA, HA KOTOPOM OTOOPa)KaroTCsi BOJHOBBIE
[IAKeThI JBYX3JEMEHTHBIX U3MEPUTEIILHBIX 30HI0B, (a3okoppessiunonnsle nuarpammsel (PKJ) u 3HaueHus At

B nu Atn B TOYKC HCCJIICAOBAHUS.

24.6.5.3 CkopocTh kapoTaxa - He 6ojiee 1200 m/4.

24.6.6 KayecTBO MaTepualioB OIICHMBAIOT COIJIaCHO TpeboBaHwsM pasgena 6. Kpurepuw,
criertuuunsie st AK, ciemyrorniue:

24.6.6.1 3HaueHHe WHTEPBAIBLHOTO BpeMeHH ( AtK) MIPOJIOJIGHON BOJHBI B HE3aIllEMEHTHPOBAHHON

00caTHON KOJIOHHE JOJDKHO HAaXoJUThes B mperenax 185-187 mkc/m, 3aTyxanus - B npezaenax 1-5 nb/m. B
WHTEpBajie MeXAy MydTamMu KpHuBas HHTEpBAJIbHOTO BpeMeHH U ¢a3zoBeie nuamH Ha DK/ mOmKHBI
MIPENICTABIATh COOO0H yCTONYMBEIE MPSMBIE JIMHUH, TTApaJUIETIhHBIE OCH TITyOHH.

24.6.6.2 TloBTOpsIeMOCTh Ha OCHOBHONH M TOBTOPHOM 3amuCsAX 3HAYEHUN BEJIUYMH Al 1 AL,

OCPETHEHHBIX Ha ydYacTKaxX JIMHOM B 3 M u Oosee, MODKHA OBITh HE XyXe +5% B 3alleMEHTHPOBAHHBIX
uHTepBanax U +3% - Ha He3alleMEHTUPOBAHHBIX Y4acTKaX 00CaJHON KOJOHHBI, KPUBBIX aMIUIUTY U 3aTyXaHUs
- He xyxe +10%.

24.6.7 Ha TBepapIX KOMUSAX KPUBBIE Alsos ALs o, otoOpaxarot B Tpeke T2, a ®KJI - B Tpeke T3

(puc.1).

24.7 AKyCTI/[‘leCKaﬂ I[e(l)EKTOCKOHI/Iﬂ KOJIOHH U HEMECHTHOI'0 KaMHH

24.7.1 AKYCTI/ILIGCKQJI OEMCHTOMCTPHA Ha OTPAKCHHBIX BOJIHAX MPCAHA3HAYUCHA IJIA CKAaHUPOBAHUA U
pacTpoBOro OTO6pa)KeHI/I$I CTCHKH O6C&Z{H0ﬁ KOJIOHHBI H ,Z[C(l)GKTOB KOJIOHHbBI M NIEMCHTHOI'O KaMHs IIO
HUHTCHCUBHOCTHU BOJIH, OTPAKCHHBIX OT BHYTpeHHeﬁ CTCHKH KOJIOHHBI, CTCHKH CKBAaXHHbI 1 Z[e(i)eKTOB KOJIOHHBI
1 KaMH:. HSMepHeMI)Ie BCJIMYUHBI - BPEMCHA U aMIIJIUTY/IbL (I/IHTCHCI/IBHOCTB) OTpPa’XXCHHBIX BOJIH. EI[I/IHI/H_II)I
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H3MEpPEHUsl - MUKPOCEKYHa (MKC) 1 Oe3pa3MepHasi eIMHUIA COOTBETCTBEHHO.

[IpuMeHsoT U1 OIpeNeNeHrsT BHYTPEHHETrO AWaMeTpa W SKCIEHTPUCUTETa KOJOHHBI, BBIICICHUS
moyio’keHusT My(pT ¥ JedeKTOB, HAPYIIAIONUX IEJOCTHOCTh KOJOHHBI M TEPMETHYHOCTHh 3aTpyOHOTO
MIPOCTPAHCTBA, - TOPBIBOB, TPEIINH, CMATHH 1 KOPPO3UHN 00CATHBIX TPYO, BEPTUKAIBHBIX KaHAIOB B IIEMEHTHOM
KaMHe.

HccnenoBanns BHIMONHAIOT B CKBAXWHAX, 3alOJHEHHBIX JIFO0OW HETa3HPYOMEH KUAKOCTHIO

IJIOTHOCTBIO He Goiee 1,3 r/em’ .

24.7.2 W3mepurenbHbIi TpeobOpasoBarens ckaHepa AK-meMeHTOMETpHH TIpeACTaBiIseT CcoOoi
COBMEILIEHHBIH N3Ty4aTeNb-NIPUEMHHUK YOPYTUX KOJeOaHUH.

Koncrpykuust mpubopa MoKeT conxepkaTb OIMH NpeoOpa3oBaTellb, BpAIAIOIIUIICS BOKPYT OCH
pubopa, WM HECKOIbKO (00BIYHO 6-8) mpeoOpa3oBareseii, YCTaHOBJICHHBIX B KOPITyce MpUOOpa MO0 BUHTOBOM
JIMHUM Yepe3 PaBHbIE YIIIbI B IPOEKIINHN Ha a3UMYTaIbHYIO IUIOCKOCTb.

Ckanepsl AK-nemeHnromeTpuu OCHAILAIOT JIOTIOJIHUTENIBHBIM npeoOpa3zoBareneM
"U3ITy4YaTeNb-MPUEeMHHUK" 1JIsI OTIPEICTICHIIH CKOPOCTH YIIPYTOi BOJHBI B )KUIKOCTH, 3aTIOJIHSIONICH CKBaXHHY,
U YCTPOHCTBaMU OTpeeNIeHHs a3UMYTaJIbHOTO OPUEHTUPOBAHUS ITpeoOpa3oBaTels B CKBRKUHE MU MPUBS3KH
TIOJIO’KEHUS TIPe0o0pa3oBaTes K allCHAAIHLHON TNIOCKOCTH CTBOJIA CKBAYKUHBI.

24.7.2.1 TpeboBaHus K IPeOOPa30OBATEIIO:

- yacToTa COOCTBEHHBIX KoaeOanuii B nuanazone 250-1000 xI'i;

- ¢opma BHemHeH (M3Tydaromiel) MOBEPXHOCTH JOJDKHA obecrednBaTh (DOKYCHPOBKY YIPYTroOro
CUTHaJIa Ha TIOBEPXHOCTH 00CaTHOM KOJOHHBI ArameTpoM 140-168 MM B kpyre quameTpoM He Ooree 3 MMm;

- MOTPELIHOCTh a3MMYTAJIBHOIO OPHUEHTHUPOBAHUS MPeoOpa3oBaTeNs B CKBAKUHE WIN €r0 NPHUBS3KU K
arncuaaIbHOM IUIOCKOCTH CTBOJIA CKBAXKUHBI - He OoJee 2°;

- Ha4yaJio pa3BepTKH ONpEEAeTCs HallpaBICHUEM Ha CEBED;

- KOJIMYECTBO 000POTOB BOKPYT OCH (151 MPUOOPOB C HECKOJIBKUMH MPE0Opa3oBaTEeNsIMH - KOTUIECTBO
OIPOCOB) - HE MEHee 3 B CEKYH/Iy; KOJIMYECTBO TOYCK CKAaHUPOBAaHUS - HE MeHee 512 3a ofguH 000poT;

- IOTPEUIHOCTh U3MEPEHUS THaMeTpa KOJIOHHBI - He 6osee +0,5 M.

24.7.2.2 Mogaynsr ckanepa AK-umementomerpun kommekcupyioT ¢ moxyismu JIM, T'K, AKL u
komreHcupoBanHoro HK.

24.7.3 TpeboBaHUS K METONUYECKOMY U MMPOTPAMMHOMY OOECIICUCHHIO U KATHOPOBKAM OIPEACIISIOTCS
9KCIUTYyaTallMOHHOW TOKYMEHTAIlUEH.

24.7.4 UccnenoBaHus B CKBaKHHAX IPOBOIAT COIIaCHO TpeOOBaHUAM Pa3fesia 6 ¢ M3MEHEHUIMHU:

24.7.4.1 IloBTOpHOE U3MEPEHUE HE BBHIMNOIHSIIOT.

24.7.4.2 KoHTpOJbHOE M3MEPEHUE MPOBOIST B JIFOOOM y4acTKe 00CaJHOM KOJOHHBI IPOTSKEHHOCTHIO
He MeHee 50 M.

24.7.4.3 CkopocTh KapoTaxa - He Oonee 250 m/.

24.7.5 KoHTpoJb Ka4uecTBa AaHHBIX ONpeesieTcs IKCILTyaTaluOHHON JOKYMEHTalue Ha mpuoop.

24.7.6 Ha TBepapIX KONMUSX 3HAYCHUWE BHYTPEHHETO IUaMeTpa KOJOHHBI OTOOpaxkaloT B Tpeke T2,
PacTpoBBIC N300pAKECHUS TIOBEPXHOCTH KOJIOHHBI U JICEKTOB B IIeMEHTHOM KaMHe - B Tpeke T3L u T3R (puc.

1.

25 I'eopuznueckue UccaeI0BAHUSA B IKCILUIYATAHMOHHBIX HE(PTIHBIX U IA30BbIX CKBAKHMHAX

25.1 Mexann4eckasi pacxooMeTpusi

25.1.1 Mexanuueckasi pacXoJOMETPHsI IpelyCMaTpUBAET ONpelesIeHHEe CKOPOCTH ABWKEHHUS (pacxona)
YKUIKOCTH MJIH ra3a, MOCTYMAIOIIMX B CTBOJ CKBaKUHBI U3 IUIACTOB MJIM 3aKa4YMBAaEMBIX B IJIACTHI.

[IpuMeHSIOT Kak OCHOBHOM METOJ AJIS:

- BBIJICJICHUS] HHTEPBAJIOB MMPUTOKOB B TOOBIBAIOIINX W MHTEPBAIOB MPUEMHCTOCTH B HarHETATEIbHBIX
CKBAKUHAX;

- OIIGHKHU Npo(d el MpUTOKa U TPUEMHUCTOCTH B IepPOPUPOBAHHBIX HHTEPBAIaX;

- OIpeJeNIeH s TOMHTEPBAIBHBIX U CYMMapHBIX 1€0HTOB;

- BBISIBJICHHSI BHYTPUKOJIOHHBIX ITEPETOKOB ITOCJIE OCTAHOBKH CKBA)KHUHBI.

BrimonHI0T B 00CaKeHHBIX TEpPOPHPOBAHHBIX U HETIEP(HOPHUPOBAHHBIX CKBAKWHAX.

OrpaHudeHusl 3aKIIOYAlOTCs B HENOCTATOYHOM YYBCTBUTEIBHOCTM B OOJIACTH MAJBIX CKOPOCTEH
IIOTOKA, 3aBHCUMOCTH IIOPOTOBOM YYBCTBHUTEIBHOCTH OT YCIOBHHM IPOBEICHWS H3MEPEHHH, BIUSHUM Ha
pe3ynbTaThl HW3MEPEHHH MEXaHWYECKUX IPHMEceH, CHIDKEHMH TOYHOCTH M3MEPEHHH Npu MHOrodasHoM
MIPUTOKE U MHOTOKOMIIOHEHTHOM 3aIlOJIHEHHM CTBOJIA, OTPAaHUYECHUH MO MPOXOAUMOCTH MPUOOpa B CKBAXKUHE
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W3-32 HAJIMYKS TTaKepa UK CYKEHUH.

25.1.2 YyBCTBUTENBHBIM 3JIEMEHTOM MEXaHWYECKUX pacXOJOMEPOB SIBIISIETCS MHOTOJOMACTHAS
TypOWHKA WM 3aTOpPMOXKeHHas1 TypOnHKa Ha cTpyHe. OOOPOTHI BpallleHHUs MepBOM W YToJl MMOBOPOTa BTOPOM
Ipeo0pas3yIoTCs B PETUCTPUPYEMBIE IIEKTPUUYECKUE CUTHAIIBL.

25.1.2.1 Wcnonp3yroT OecnakepHbIe W IMaKepHBIE PacXOoIOMEPHI, MOCIEIHNE - TOJIBKO ISl U3MEPEHUS
MIOTOKOB KUAKOCTU. [lakep ciayXWUT IUIs MEPEeKPBITHS CEYCHUS! CKBAXMHBI M HAIIPABJIICHUS MOTOKA >KUIKOCTH
4yepe3 U3MEPUTENbHYIO KaMepy, B KOTOPYIO NoMeleHa TypOuHka. [Ipu ucronb30BaHUM Makepa HEBO3MOXKEH
HETPEPHIBHBINA PEKUM 3aIHCH.

25.1.2.2 MexaHn4ecKre pacxoJOMephl JOJKHBI YAOBIETBOPATH CIEIYIOIIUM TPEOOBAHHUSAM:

- IMHAMHYECKHUI TUana3oH (OTHOLICHHE MAaKCUMAaJIbHOTO U3MEPSEMOTo Ae0NTa K MUHUMAIBHOMY) IS
naKepHbIX TPUOOPOB - He MeHee 10, 1y1st GecrakepHBIX - He MeHee 50;

- kK03 (PUIUEHT HENMMHEHHOCTH - He Ooee +3%;

- HIDKHMI TIpeieNl M3MepEeHHil JUTs TTaKepHBIX IPUOOPOB - He Gostee 5 M°/cyT, GecnakepHbIX - 20 M/cy

- IOTPEIIHOCTh U3MEPEHUS CKOPOCTHU BpalleHHs TypOUHKH - He Ooee 4+3%);

- KO3 PHIIMEHT TAKePOBKH NPUOOpa MPH HEM3MEHHOM JIMaMeTpe KOJIOHHEI - He MeHee (,9;

- IPEBBIIICHHE aMIUTHTY/IBI TIOJIE3HOTO CHTHAJIA HaJl yPOBHEM IOMEX - He MCHEe UeM B 5 pas.

25.1.2.3 KOMIUIEKCHPYIOT C TEPMOKOHIYKTUBHON pacxomoMeTpHel, OapomeTpueld W APyTHMH
METOJIaMH U3y4YeHus "IpuToKa-cocTana'.

25.1.3 KanuOpoBKy MEeXaHHYECKOTO pacxooMepa IMPOBOSAT B €ANHHUIAX CKOPOCTH TIOTOKA MIIH MAcCChI
NoTOKa. ['pasynpoBOYHasi 3aBUCUMOCTh CBs3bIBaeT dactory f BpameHus TypOuHku (I, HMI/MUH) WIH yrou
MIOBOPOTa TYpOMHKHU CO CKOPOCTBIO V MOTOKA XUAKOCTH (ra3a) B ckBakuHe: v = kf + b, rae k - anmaparyphslii
ko3 duiment, b - moporosasi YyBCTBUTEIBHOCTh. 110 CKOPOCTH MOTOKA V PacCUUTHIBAIOT OOBEMHBIA Pacxox

KUIKOCTH, B M°/CYT, HIIM Ta3a, B THIC.H. M"/CYT.

25.1.3.1 KanuOpoBKy BBIMOIHSIOT HA CIISIUAIEHOM THIPOJUHAMUYECKOM CTEHIE.

Kontponupyemsle mapamerpbl: anmapaTypHbli  Ko3(uIMeHT, mnoporoBasi YyBCTBHTEJIBHOCTD,
KodQPUIMEHT NaKepoBKH Npubopa u ero crabuibHOCTh. OYepenTHOCTh MEPBUYHOM W MEPHOANYECKOH
KaJTHOPOBOK TaKast xe, KakK AJs Jpyrux reopu3ndeckux mpuoopos.

25.1.3.2 PeanbHas rpaaydpoBOYHAs XapaKTEPUCTHKA pacxojoMepa B CKBAXKUHE MOXET CHUIIBHO
OTJIMYATHCSl OT CTEHIOBOW BCIIEACTBHE: HEYCTAaHOBHBIIETOCS WJIH MEPHOAMYCCKH (POHTAHUPYIOIIETO PEKHMa
paboThI I1acTa, BUXPEBOTO ABHXKECHHUSI (UIIOUIIOB B KOJIOHHE; HAMMYUs BO (UIIOHJC MEXaHUYECKUX MpPUMeECEH;
HEMOCTOSIHCTBA BSI3KOCTH W IIOTHOCTH TIOTOKA; Pa3Nnudust (a3oBBIX CKOPOCTEH COCTABIAIOMIMX IOTOKA H
CpemHell CKOpOCTH; HATWYHUA MOPOTOBOTO 3HAYEHHUS CKOPOCTH MOTOKA, MPH KOTOPOH HAaYMHAET BPAIIaThCs
TypOWHKa; HEPABHOMEPHOTO JIBIKEHHS CKBRXKUHHOTO MTpHOOpa.

25.1.3.3 3Havenns ammapaTypHOro Kod(h(UIIMeHTa I UCKITIOYSHUS HEOJHO3HAYHOCTH YTOYHSIOT 10
pe3ylbTaTaM CKBaXKWHHBIX m3MepeHuit. [[puMenstor aBa crocoba:

- CONOCTaBJICHUE 3HAYCHUH JEOUTOB, MOIYYCHHBIX B OTICIBHBIX TOYKAX C MOMOIIBI0 PacXooMepa, ¢
CYMMapHBIM J1eOUTOM CKBa)KMHBI;

- peructpanmio B 30He noctosiHHOro notoka B HKT cepuu pacxomorpamm, OTIHYAIOMINXCS CKOPOCTHIO
1 HaIlPaBJICHUEM 3aITUCH.

[epBbIii cmoco®d MPUMEHSIOT Uil (POHTAHUPYIOIIMX CKBAXHH CO CTaOWIIbHBIM BBICOKMM PacXoJI0M
(ckopoctu notoka 6omnee 0,5-1 m/c).

Bropoii crioco6 npuemiieM Ui MaoIeOUTHBIX CKBaXKWH, B KOTOPBIX CKOpOCTH motoka menee 0,5 m/c.
W3mepenHust BBIMOTHSIOT MIPU ABMKEHUN MpHOOpa HaBCTpedy MOTOKy Quonaa co ckopoctsmu 150, 300, 500,
800, 1000 M/49 ¥ Ipu ABMXKEHUH TIPHOOpPa BAOIE MOTOKa co ckopocTsamu 800, 1000, 1200, 1500 m/4. Pemennem
CUCTEMBI YPaBHEHUH HAXOIAT amapaTypHbIA KOAGGHUIIMEHT U CKOPOCTh TIOTOKA B a0COTIOTHBIX IMHUIIAX.

25.1.4 IloaroToBKy W MpoOBe/IeHNE N3MEPEHUH BEITIOIHIIOT B COOTBETCTBHH C TpeOOBaHUAME pPa3fera
12 nactosimero PJ[ ¥ sKCryaTallMOHHOW JOKYMEHTAIMK. PerucTpanuio JaHHBIX MPOBOISAT B HEMPEPHIBHOM
("Ha mpotspkke") U B moToueyHOM ('O TOUKaM'"') pexkumMax.

25.1.4.1 [dns TpOBEPKH CTAIMOHAPHOTO peXuMa pabOThl CKBAXKHHBI M ONpPENENICHHS CyMMapHOTO
neOuta (A7 CKBaXMHBI B LIEJIOM, TPYNI M OTAENBHBIX IJIACTOB) TOYEYHBIE HM3MEPEHHUS BBIIOIHSIOT C
MOJTHOCTBIO OTKPBITHIM MAKEPOM: BBIIIE BCEX Pa0OTAMOMIMX IJIACTOB; B MEPEMBIUKAX MEXKIY HCCICAYEMBIMH
IUIACTaMU; HKE WHTEPBAJIOB niepdopannu. Ynciio Touek B KaKAOM HHTEpBAJIE UCCIIEIOBAHUN JOJKHO OBITH HE
MeHee 5, pacctossHue Mex Iy HUMH - 0,2-2 M. KOHTpoJIbHBIE H3MEPEHHUS TIPOBOISAT HE MEHEE YeM B OJIHOW TOYKE
B Ka)XJIOM HHTEpBaJe.

25.1.4.2 Insg onpenenenus npoduis MPUTOKA WITH MPUEMUCTOCTH TOUCUHBIC U3MEPEHHUS BBITOTHSIOT B
WHTEepBajax uccienyeMbix miactoB uepe3 0,2-0,4 M, a Ha ygacTkax Majoro m3MeHeHus aebura (menee 20%) -
yepe3 1-2 M. KoHTposibHble HM3MepeHHs] B Ipeiesiax IulacTa MPOBOAST B OTAENBHBIX TOYKax IO BceH
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3¢ (}HEeKTUBHOM TONIIMHE KOJJICKTOPA; I€JIeCO00pa3HO MX IMPOBOJAUTHL B MHTEPBalaX HEOOJBIIMX HW3MEHCHHM
neOuToB.

25.1.4.3 U3mepeHus B HENPEPHIBHOM pEXUME TMPOBOMAT MJIS OINpPEACICHUS OTHAIONINX WIIH
MIPUHUMAIONTNX WHTEPBAIOB MEPPOPHUPOBAHHOTO IUTACTa B MHTEpBaje, IMHA KoToporo Ha 10-20 M BBepx H
BHH3 OOJTBIIIE WHTEpBaa epQopaimy.

Jus ompeneneHuss HapylIeHHS TE€PMETUYHOCTH KOJIOHHBI HENPEPHIBHYIO PETUCTPAIUIO JaHHBIX
MIPOBOAST B HenepOpHpPOBAHHBIX MHTEpBalaX. Ha ydacTkax M3MeHEHHH JeOMTOB MPOM3BOIAT M3MEPEHUS B
TOYKAaX.

25.1.4.4 Onopsblii MpodUIs TPUTOKOB WM NPHEMHUCTOCTH, C KOTOPHIM COMOCTABISIIOT MPOQHIH,
MIOJIy4YEHHBIE B MPOLIECCE MOCIEAYIONEH IKCIUTyaTallud CKBaXKUHBI, IT0JIy4aloT HEMOCPECTBEHHO IOCIIe ITyCcKa
CKBa)XMHBI B 9KCIUTyaTalMI0 M BBIX0/Ia €€ Ha YCTaHOBHUBIIMICS pexxuM. ONOPHBIA NMPOQWIb JOKEH OBITH CHST
MOBTOPHO TOCTIE TPOBEJCHUS JIIOOBIX paboT B CKBAXKHHE, CBS3aHHBIX C W3MEHEHHUEM BCKPBITOW TOJNIIMHBI
KOJUIEKTOpa.

25.1.5 OcHOBHBIC TIOJIOKEHHSI KOHTPOJIA KadyecTBa M3MEpPEHHM TIepeuuciieHl B pasgenie 6.
JloTIOTHUTENNEHO PeTIaMEeHTHPYIOTCS:

25.1.5.1 PacxoxnmeHuss B CyMMapHBIX JeOuTax (pacxonax) CKBaXHHBI, HaiJIEHHBIE IO JaHHBIM
PacxoOMETpUH B U3MEPEHHBIE Ha IOBEPXHOCTH, He TOJKHBI MPeBIIaTh +20%.

25.1.5.2 PacxoxaeHuss MEXIy OCHOBHBIM M KOHTPOJBHBIM H3MEPEHUSMH B OJHOM TOYKE Ha
nepHopUpOBaHHOM YHacTKe HE AOJDKHBI MpeBbIaTh +5-10%.

25.1.6 [TomrMo OOBIYHBIX OTIEpAIMN PEAAKTUPOBAHUS MIEPBUYHBIX JAaHHBIX, MPUIAHUS UM (DU3HUECKUX
MaciITaboOB M YBS3KM OAaHHBIX MO TAyOMHE B MpoOLEcce MEePBHYHOH OOpabOTKH MPOBOISAT MOCTPOSHHS
HWHTETPAIBHON pacxXoAorpaMMBbl, XapakTepu3ylolleld M3MeHeHHe AeOUTa WM pacxoja IO BCEMY HHTEpBally
NpuTOKa (MPHEMHUCTOCTH), U IUPPEepeHINATLHON PAaCXOIOTPaMMBl, XapaKTepH3YIoUlel BEJWYMHY MPUTOKA
(TpueMHCTOCTH) Ha €UHHILY TONIIUHBI TUIACTa.

VYBA3Ky mo TayOMHE MPOBOAAT MO HEMPEPBIBHBIM H3MepeHHsIM. KOppeKTHpoBKa pacxomorpamMm IO
pe3ynbraTaM  TOYEYHBIX  W3MEPEHHH  CYIIECTBEHHO  TOBBIIAET  JIOCTOBEPHOCTh  KOJIWYECTBEHHOW
HMHTEPIPETAINH.

25.1.7 ®opma npeacTaBlIeHUs pacXoJ0TpaMM HE PEerjaMEeHTUPYETCS.

25.2 TepMOKOHAYKTHBHAsI pacX0A0MeTpHs

25.2.1 TepMOKOHAYKTHBHAas pacxXxoJOMETpHs OCHOBaHAa Ha NPHUMEHEHHMHM B KadyecTBE WHAMKATOpa
JBIDKEHHS U cocTaBa (Iona TepMOaHEMOMETPA € TPSMBIM MM KOCBEHHBIM ITOI0TPEBOM.

[IpuMeHsIoT /U1 BBISBICHUSA:

- HHTEPBAJIOB MIPUTOKOB HJIM TPUEMHICTOCTH (PIIIOMIOB;

- YCTaHOBJICHHSI HETEPMETUYHOCTH 00CaTHBIX KOJIOHH B pabOTaIONIMX CKBAXKWHAX U MEPETOKOB MEXKITY
neppOpHPOBAHHBIMHY IIJIACTAMHU B OCTAHOBJICHHBIX CKBa)KHHAX;

- JUIsl OLICHKH pa3/ienioB (a3 B CTBOJIE CKBAXKUHBI.

HenocraTkn Merona cBs3aHbl ¢ HEHAEKHOCTBIO KOJIMYECTBEHHOM OLIEHKH CKOPOCTH MOTOKA Guitonaa B
CKBA)XKHMHE BCJIEACTBUE CHJIBHOM 3aBHCHUMOCTH IIOKa3aHUH OT cocTaBa (UIIOHWAOB, HANPaBJICHUS MX JBIDKECHUS
(moBBIIIEHHAsT YyBCTBUTENBHOCTh K paldalbHON COCTAaBIIAIOIIECH MTOTOKA), TEMIIEPATyphl CPedbl U MOIIHOCTH
HarpeBarelis, a TAK)Ke HEJOCTaTOYHOM YyBCTBUTEIBHOCTH B 00J1aCTH BHICOKMX CKOPOCTEH TOTOKA.

25.2.2 YyBCTBUTENBHBIM 3JIEMEHTOM TEPMOKOHAYKTUBHBIX PACXOAOMEPOB SIBJIAETCSA NaTYUK-PEZUCTOD,
HarpeBaeMbli JIEKTPUUECKUM TOKOM JO TEeMIepaTypbl, MPEBHIIIAIONIEH Temreparypy cpeasl. Haberaromuii
MOTOK (uIonaa OXJaXKAaeT JAaT4uK, HU3MEHsAs ero AakTHUBHOE CONpoTHBiIeHHe. HempepbiBHas KpuBas
pacxoJOMETpHH MPEJCTaBIsIeT co00l HM3MEHEHHE ITOTO CONPOTUBICHUS. XapaKTepHCTHKa MpeoOpa3oBaHUs
TepMOaHEMOMeTpa HelWHelWHa W ONM3Ka K DKCIIOHEHIMAJIbHOH, MO3TOMY €ro YyBCTBUTEIBHOCTH MallaeT C
YBEJIMYEHHEM CKOPOCTH MOTOKA.

25.2.2.1 TepMOKOHAYKTHUBHBIE PACX0IOMEPHI JOKHBI YIOBIETBOPATD CIEAYIOIUM TPEOOBAHUIM:

- BEPXHHMI IIpezien M3MepeHHit 1ebnuTa 0CeBOro MoTokKa - He Menee 150 m™/cyT;

- IOMyCTUMasi TIOTPEITHOCTD OTpeJIeIICHHs TPUpPALeHUs TeMIeparypsl - He 6onee +0,2°C;

- TEIUIOBasi MHEPIIMOHHOCTh AaT4ymKa - He Ooinee 10 c.

25.2.2.2 KoMImeKkcupyIoT ¢ IpyTUMH METOAaMHU OIIEHKH "TIPUTOKa-cocTaBa'.

25.2.2.3 N3mepsiemas BeIMYWHA - DJIEKTPUUYECKOE COINPOTHUBIICHUE (TEMIIepaTypa, 9acToTa), CAMHHIIA
mmepenns - Om (°C, I'm).

25.2.3 KanuOpoBKy BBIIOTHSIOT COTIIACHO SKCILTYyaTAI[MOHHOW JOKYMEHTAIINH Ha KOHKPETHBIN IPHOOp.

25.2.4 TlomrotoBKy ¥ TpPOBEACHWE W3MEPEHHId BBITONHSIIOT B COOTBETCTBUH C TpeOOBaHHUSIMH
9KCIUTyaTallMOHHOW JOKyMeHTauud. OCHOBHBIM BHIOM HM3MEPEHUH SIBISICTCS HENpPEpBIBHAs perucTpanus,
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JIOTIOJTHUTENIbHBIM (BBITTOTHEHUE HE PETIIAMEHTHPYETCS) - U3MEPEHHE B TOUKAX.

25.2.4.1 OCHOBHOE M KOHTPOJIEHOE M3MEPCHHS BBIMONHSIOT TI0 BCEMY HCCIEAYEMOMY HHTEPBAIy CO
ckopocThio He 6oree 200 m/4. [Tpu sToM:

- JUId BBIICJIICHUS WHTEPBAJOB IIPUTOKOB WM INPHUEMUCTOCTH NepHOPUPOBAHHBIX IUIACTOB B
HCCIIeAyeMbIi HHTEPBaJ BKIIOYAIOT 3TH U IPWJICTAIOLINE TUIACTBI;

- HErepMETUYHOCTh 00CAaTHON KOJIOHHBI yCTAaHABIMBAIOT B HENEep(OPHPOBAHHBIX HHTEpPBAJIaX HUKE
HKT;

- JJ1s1 BBISIBIICHHS TIEPETOKOB TI0 CTBOJIY CKBa)KHMHBI MEXIY MepPOpHUPOBAaHHBIMYU IJIACTAMH U3MEPEHHUS
MIPOBOAST B OCTAHOBJIEHHON CKBaXXMHE B MIPOLIECCE U MOCIIE BOCCTAHOBIICHUS 1aBICHMS.

25.2.4.2 B ToYkax M3MEpeHHs BEAyT B JIByX BapMaHTaX: HA HECKOJBbKUX PA3NIMYHBIX TINTyOWHAX MpH
CTaOMIBHOM peXuMe paboThl CKBRXUHBI WIIM PETUCTPUPYS Ha (PUKCHPOBAHHOW TIyOMHE HENPEPBHIBHYIO
KPUBYIO U3MEHEHUS TIOKa3aHUH B IIpoIlecce [eIEHAPaBIeHHOI0 BO3/ICHCTBUS Ha CKBAKUHY.

W3mepenns B TOUKax HAYMHAIOT Y€pe3 5 MUH IOCIIE BKIIOYSHHUA TOKA MUTAHUA JATYNKA; KOJMYECTBO H
MECTOIIOJIO’KEHUE TOUEK HE PerilaMeHTHPYEeTCSI.

25.2.5 OcHOBHBIE MMOJIOKEHUST KOHTPOJIS KauecTBa H3MEPEHUH epeurciIeHbl B pasaerne 6.

JlononHuTeNbHBIE KPUTEPHU:

- BOCHPOM3BOAMMOCTE OCHOBHOT'O M KOHTPOJIBHOTO U3MEPEHUH B 30HE OTHAIOIINX MHTEPBAJIOB J0JKHA
COXPAHSTHCS 10 KOHGUTypauru 1 abCOMOTHBIM 3HAYEHUSIM MIPUPALICHUH B HaUale ¥ KOHIIE 3aliCH Ha OJTHUX U
TeX )K€ IIyOnHax;

- BHE MHTEpBAIOB nepdopanuy ¥ npu HecTaOWIbHONH paboTe CKBa)KWHBI JIOMYCKAETCS MPEBBILICHNE
MorperHocTel 10 2 pas;

- pacxomorpamMMbl MOTYT HE IOBTOPATHCS B HECTAOMJIBHO (DOHTAHHUPYIOMIMX MM MOTJIOMIAFOIINX
CKBa)XKMHaX, 0COOCHHO B CKBKMHAX C TTTyOMHHO-HACOCHOM dKCILTyaTanuei.

25.2.6 poueaypbl epBUYHOM 00PaOOTKHU TAHHBIX, KPOME YBSI3KH TI0 TIIyOHHE, HE PErIaMeHTUPYIOTCS.

25.2.7 ®opma npeAcTaBICHHS JUarpaMM U pe3yiIbTaToOB HX 00pabOTKU HE perJaMeHTHPYETCS.

25.3 'amMa-raMmMa-nI0THOMETpHS

25.3.1 'amma-raMMa-maoTHOMETpHSA (IUIOTHOCTEMETPHSI) OCHOBaHA Ha M3MEPEHUH AETEKTOPOM IOTOKa
"MATKOro" ramMma-u3NydeHHs, PacHpOCTPAHSIOMIErocs: depe3 ciod (ironga OT aMIIyJbHOTO HCTOYHHKA U
CBSI3aHHOTO TMpH HEM3MEHHOW 0aze wu3MepeHHs (paccTOSIHUE MEXIYy HCTOYHMKOM U JIETEKTOPOM
raMMa-M3Iy4eHus1) ¢ IIOTHOCTBIO (irona.

[IpuMmeHsIOT A7 OompeAeneHusl cocTaBa XUIKOCTH B CTBOJIE CKBa)KUHBI, BBIABJICHHS WHTEPBAIOB H
HCTOYHUKOB OOBOJHEHUS; BBISBICHUS WHTEPBAJIOB NPUTOKOB B CKBAXHWHY HEe(TH, ra3a W BOABI MpPU OLECHKE
3KCIUTyaTallMOHHBIX XapaKTepUCTHK IUIacTa (B KOMIUIEKCE C METOIaMU PACXOJOMETPUN U TEPMOMETPHN).

OrpaHuveHus 3aKIII0YAI0TCSl B CHIIBHOM 3aBUCUMOCTH TIOKa3aHUI OT cocTaBa MHOTO(a3HOW MPOLYKIIMN
1 CTPYKTYPBHI IOTOKA ()IIIOU/A B CTBOJIE CKBAXKIHBI.

25.3.2 UyBCTBUTENBHBIM JJIEMEHTOM CKBRXHHHOTO TpHOOpa SBISETCS CIUHTWUIAIMOHHBIA WIIH
Pa3psOHBIA AETEKTOP FraMMa-U3JIyYeHusl.

25.3.2.1 IImoTHOMEp [OIDKEH YAOBJIETBOPSTDH CIEAYIOIINM TPEOOBAHUIM:

- TWara3oH U3MEePeHUs IIOTHOCTH - 0,7-1,2 r/em’ ¢ norpentHocThio He Oonee +0,01 rlem’;

- 001agaTh HaKepoM JAJIsI HCCIEN0BAHNS HU3KOAEOUTHBIX HE(TSIHBIX CKBAXKUH.

25.3.2.2 KowmmnekcupyoT B omgaom mnpubope ¢ 'K, B cOopke - ¢ ApyruMu MeTonaMu OIEHKH
"mpuToka-cocrana'.

25.3.3 IlepBuuHYyIO U MEPUOINYECKHE KATUOPOBKU BBIIOJIHSAIOT HA MOZETSIX CKBaXKHH, 3allOJHEHHBIX
(hrouI0M € pa3HOH IIOTHOCTHIO, TIOCTPOCHUEM IPaTyHPOBOYHON 3aBUCMOCTH JX/JB=j( GX’GB)’ rae Jx, JB -

MOKa3aHus B QIIOUIE C INTIOTHOCTHIO o UB MPECHOU BOJIE G, IWIOTHOCTh KOTOpOIi paBHa 1 r/c’.

25.3.4 [1oaroTOBKY M MPOBEICHUE U3MEPECHUIN BBIMIOIHIIOT B COOTBETCTBHH ¢ TPEOOBAaHUSAMH Pa3feria
6 M 3KCILTyaTalMOHHOM JOKYMEHTAIIUH.

CxopocTh KapoTaxa mpu obmux uccnegopanrsax 400-600 m/4, mpu netanbHbIX - 50-100 M/,

25.3.5 OCHOBHbIC IIOJIOKEHHUS KOHTPOJII KauyecTBa HM3MEPEHHI periaMeHTHUpOBaHbBI Pas3fesiom 6.
JonoJIHUTENBHBIN KPUTEPUM - PACXOXKIEHUSI OCHOBHOI'O M ITOBTOPHOTO U3MEPEHHUM HE JOJKHBI ITPEBBIIATE 43
%.

[Ipu HeycToitunBoM pexume padOThl CKBAXHHBI (ITyJTBCHUPYIONIMNA, C pa3[elleHHBIMH CTPYKTYpaMH
MHOTO(a3HOTO MOTOKA) BOCIPOU3BOAUMOCTh U3MEPEHHI TPOBEPSIFOT IO 3aIHCU B 3yMII()e CKBXKUHBI.

25.3.6 Ilpu mnepBuuHON 0O0pabOTKE MPUBA3KY pE3YJbTATOB M3MEPEHUH MO TiIyOMHE W ydYer
€CTECTBEHHOI0 T'aMMa-M3Iy4eHHs Mopoj MpoBoAiT mo kpuBod ['K, KOTOpyro perucTpupyroT OTAEIbHBIM
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KaHAJIOM TUIOTHOMEPAa WIIK COOPKH, BKIFOYAIONICH IJIOTHOMED.

25.3.6.1 B cimy4ae 3HAYUTENHHOTO HCKAXEHHSA MOKA3aHUM pPaJHOTEOXUMHUYECKHUMH aHOMAIHSIMH
pe3ybTaThl K3MEPEHUH MIIOTHOCTH MCIIONB3YIOT JIIsl KAaYeCTBEHHON HHTEPIPETAIIUH.

25.3.6.2 Conmepskanne He(PTH U BOJBI B CMECH OTPEIEIISIOT, HICXOAS M3 COOTHOIICHUS GCM=GBkB+5H(

l-kB), rie g . o, G, - IIOTHOCTh CMECH, BOJbI H He(pTH COOTBETCTBEHHO, kB - OTHOCHUTEIHHOE

coJiep KaHue BOJBI B )KUIKOCTH.

25.3.6.3 Ilpm HEW3BECTHOW WM HETOCTOSHHOW MUHEPATW3AlMK BOJBI, MOCTYIAMOIMICH W3 IUIACTa,
WHTEPIPETANNIO MIPOBOIIT Ha KAYECTBEHHOM YPOBHE.

25.3.7 @opmMa TIpeACTaBICHUS TMEPBUYHBIX JAHHBIX ©  PE3yIbTaTOB HMHTEPIPETANMA HE
permameHTHupyeTcs.

25.4 ImynbKoMeTpuYecKasi BJaroMeTpus

25.4.1 JmpnpkoMmeTpudecKass BIaroMeTpHsi (BJIaroMEeTpHsl) OCHOBaHA Ha W3YyYCHHH OTHOCHUTEIBHOM
JIM3JIEKTPUYECKON MPOHUIIAEMOCTH (DIIFOMOB B CTBOJIE CKBa>KUHBI.

[Mpumensiror uIst: ompezeneHus coctaBa (UIIOUJOB B CTBOJIE CKBAXXHHBI, BBISBICHUS WHTEPBAJIOB
NPUTOKOB B CKBRXWHY BOJBI, HE(TH, ra3a M MX CMECEH; YCTaHOBJICHHS MECT HETepPMETHYHOCTH 00CaJHOH
KOJIOHHBI; TIpH OJIATONPUATHBIX YCIOBUSX - IJIsl ONpeesieHHs: 0OBOJIHEHHOCTH (OOBEMHOTO COAEPIKAHHS BOIBI)
MIPOJYKINH B HEPTSIHON M ra30BOM CKBAKMHAX.

OrpannueHusi METO/Ia CBSA3aHBI C BIWSHHEM Ha IOKa3aHHs BIATOMETPUH CTPYKTYPHI MHOTO()a3HOTO
[IOTOKAa (CYLIECTBEHHbIE IOTPEIIHOCTH INPH Pa3felCHHBIX CTPYKTYpax - KOJIBLEBOH, NPOOKOBOH) u C
9KCITOHEHIIMANBHOH (hOpMOI TPaxyrpOBOYHON 3aBHCHMOCTH JaTYMKOB. [Ipm 00BeMHOM comep:kaHWU BOJBI B
nponykuuu cBbliie 40-60% MeTon MPaKTHYECKH HE pearupyeT Ha JalbHEHIINEe N3MEHEHUS BIarOCOJCPKaHMs.
B HakIOHHBIX CKB@KMHAX NPU OTCYTCTBHHM LIEHTPATOPOB W IaKkepa JaTduK Npudopa pearupyer Ha
BJIArOCOJICPKAHUE TOJIBKO y HU)KHEH CTEHKH KOJIOHHBI.

25.4.2 CkBakMHHBIE BiIaroMepbl npeactaBistoT coboil LC mmm RC-renepartopsl, B KojeOaTeIbHbIH
KOHTYp KOTOPBIX BKJIIOYEH M3MEPUTEIBHBIA KOHICHCATOpP NPOTOYHOro THma. Mexay oOKiIagKkamMu
KOHJIeHCaTopa MpoTeKaeT BOAOHe(TAHAsL, Ta30BO/SHASI MJIK MHOTOKOMIIOHEHTHAsI CMECh, H3MEHSIOMIAsi EMKOCTb
JaTYMKa C MOCJIEAYIONUM NPeoOpa3oBaHuEM U3MEHEHHUSI eMKOCTH B CUTHAJIbI pa3HOW 4acTOTHI.

25.42.1 B HeTIHBIX CKBaXXHHAX HCIOJB3YIOT OecrakepHble MPUOOPHI JJIsl KaYeCTBEHHOW OIEHKH
cocTaBa (IIIOUIA U TTAKEPHBIE - JIJIsl KOJTMYECTBEHHBIX OTpe/IeeHui. B ra30BbIX CKBaXXHHAX BCE MPUMEHSICMBIC
BJIarOMepHI - OecIlakepHEIe.

25.4.2.2 TlakepHBIH BIaroMep M0JDKEH YIOBICTBOPATE CICIYIONTUM TPeOOBAHUIM:

- (ukcupoBaTh NPUTOKH HEPTH B THUAPOPHUIBHYIO BONOHE(PTAHYIO CMeCh W OOHAapyKHWBaTh

00BOTHEHHOCTHh HEPTH B CKBaXXMHaX ¢ AebutoMm meHee 100 M3/cyT;

- HeCTaOMIIFHOCTH pabOTHI B TeUeHHe 6 1 He OJDKHA MPEBHIATh +1%;

- IOTPEIIHOCTh ONpEAETCHUS COAEpKaHHWA BOAbl B PAaBHOMEPHO CMELIAaHHOW TuapodoOHOH
BOAOHE(DTIHON CMECH He TOJDKHA MPeBBIAaTh +3%.

25.4.2.3 Kowmmuekcupyercss ¢ JAPYTMMH METOAAaMM B paMKaX KOMIUIEKCa ISl  OLIEHKH
"mpuToka-cocrana'.

25.4.3 IlepBuuHyl0 ¥ TEPHUOAMYECCKHE KaTHOPOBKH BBINOJIHAIOT B STAJOHUPOBOYHOM YCTPOWCTBE,
coJieprKallieM AUCIepCHBIE BOJOHEPTAHBIE cMecH (IMYJILCHH) ¢ 00beMHBIM coepkaHreM Boabl oT 0 1o 100%,
yepe3 kaxnaeie 10%. PesynbraTomM KanmmOpoBKM SIBISIETCS TPalyHpPOBOYHAsT 3aBUCHMOCTh OTHOCHUTEIHHOTO
Pa3HOCTHOTO MapaMeTpa F(/’B -fC M)/(}Z -fH ) OT IPOIICHTHOT'O COJCP>KAHUS BOJIBI B IUCIICPCHOW CMECH, TJIC fC .

, fB , fH - moka3zaHus nmpudopa B BonoHe(TIHOH cMecH, B BoAe U HehTH. KannOpoBKy B ra30BOISHBIX CMECSIX HE

MPOBOJIAT U3-3a CIOKHOCTH 3TAJIOHUPOBOUYHOI'O YCTPOICTBA.

[ToneByto KaMMOPOBKY MPOBOJIAT C TOMOIIIBIO TeHEpaTOpa CTaHAaPTHBIX CUTHAJIOB,

25.4.3.1 He nomyckaercsi JHMHEWHAas anmpoKCUMAlMs TPaIyUPOBOYHOM 3aBUCHUMOCTH BIIarOMepa B
oJTHOM AuHamudeckoM auamnasone (0-100%).

25.4.3.2 Tlpu xanuOpOBKE YYUTHIBAIOT M3MCHCHHMS TOKa3aHWi mpubopa B 3aBUCHMOCTH OT
TEeMITepaTyphl CPEJIbl, TaK Kak nmpu n3MeHeHun Temmeparypsl oT 20 10 100°C oTHOCHUTEIBHAS UAIEKTPUYIECKAs
MIPOHHUIIAEMOCTh BOABI U3MEHsIeTCs OT 81 70 55.

25.4.4 TloaroTOBKY M MPOBEICHUE N3MEPECHUI BBIITOHSIIOT B COOTBETCTBUHU ¢ TpeOOBaHUSAMU Pa3gerna
6 ¥ SKCIUTyaTAIlMOHHOW JOKYMEHTAITUH.

25.4.4.1 UccnenoBanue MHTEPBaja BKIKOYAET HEMIPEPHIBHBIE U TOUEUHBIE U3MEPEHUSI.

11 makepHBIX BJIaroMepoB HEMPEpBIBHBIE U3MEPEHIsSI BBITIOMHSIIOT C 3aKPHITHIM MMaKepOM MPH CITyCKe
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npubopa, TOUYeUYHbIE - TIPU MOABEME IpHuOOopa, MOJHOCTHI0 OTKphIBas makep. [lpm mepemeniennn mpudopa c
TOYKH Ha TOYKY IIaKep MPHUKPBHIBAIOT.

25.4.4.2 HenpepblBHBIE H3MEPEHUS BBITOJHSIOT B HHTEpBajlaX MepPOPHUPOBAHHBIX IIIACTOB WIIH
TpeArnojgaraeMoll HerepPMETHYHOCTH OOCamHOW KOJIOHHBI, pachpocTpaHsas ux Ha 20 M BHH3 H BBEpX
HCCIIeTyeMOTO HHTEpBaa.

[ToBTOpHOE M3MEPEHNE BBHIMTOIHSIOT B TOM K€ HHTEpBAJIE.

CkopocTh KapoTaxka Ipu 00X HccienoBaHusx - He Oonee 1000 m/u, mpu neranbhbix - 300 m/4,
JIUCKPETHOCTD 3alucH NaHHbIX 1o riryoune 0,2; 0,1 u 0,05 m.

25.4.4.3 ToueuHble U3MEpPEHMs BBIIOJHAIOT B TEX JK€ TOYKAX, YTO U H3MEPEHMs pacxoJ0MeEpPOM,
BKJIIOYAsi TaK)K€ aHOMAJIbHBIE YYaCTKH, BBIJCIEHHBIE 110 PE3ybTaTaM HENPEPHIBHBIX U3MEPEHHUH BIaroMepoM.
Ha kaxmoif Touke MpoBOAAT HE MEHEE TpeX U3MEPEHUH C MOCIEIYIOIUM pacieTOM CpPETHETO 3HAUEHUSI.

25.4.5 OCHOBHBIC TIOJIOKEHHSI KOHTPOJIS Ka4eCTBA U3MEPEHHI PETIIaAMEHTHPYIOTCS Pa3erniom 6.

25.4.6 IlepBuuHas 00pabOTKa BKIIIOYAET pacdeT IO JAHHBIM HENPEPHIBHBIX W TOYEUHBIX M3MEPEHHM
npoduiast 0OBEMHOTO COAEp)KaHWS BOJABI B CTBOJIE CKBRXMHBI C HCIIOJIB30BAaHHUEM TPATyHPOBOYHON
3aBHCHMOCTH 0e3 ydeTa TeMIepaTypHOH ITOMPaBKH U MOMPABOK 32 CTPYKTYPY IOTOKA.

25.4.7 Pe3ynpTaThl M3MEPEHHUN TPEICTABISIOT B BUIE MCXOMHBIX KPHUBBIX (TOYEUHBIX MOKa3aHWUMN), a
pe3yIbTaThl IEPBUYHON 00pabOTKH - B BHJIE OTPEIAKTUPOBAHHBIX BIIArOTPaMM.

25.5 bapometpus

25.5.1 bapoMerpust ocHOBaHa Ha M3Y4YE€HUU NMOBEACHUS JABICHMS WIM IpajueHTa AABJIEHUS MO CTBOJY
CKBaYKUHBI MJIK BO BPEMEHH.

[IpumeHsIOT 11 onpeneneHus aOCONIOTHBIX 3HAYCHUH 3a00MHOTO M TUIACTOBOTO JABJICHHUH, OLICHKU
Jenpeccuu (pernpeccuy) Ha IUIACTHI, OINpPENETIeHHs THAPOCTATHYECKOTO TpaJueHTa JaBICHHSA, a TaKxkKe
IUIOTHOCTH W COCTaBa HEIOJBMXKHOW CMeCH (IIIOUIOB IO 3HAYCHUSIM TUAPOCTATUYECKOTO JABJICHUS, OLCHKH
0e3BO3BpATHBIX MOTEPHh MAABICHHUS B CYXEHHSIX CTBOJA, TMAPABIMYECKHX IOTEPh IBMXKYIIETOCS IOTOKAa WU
ompesieNeHus IUIOTHOCTH W COCTaBa JBWKYIIEWCSs cMecH (COBMECTHO C JPYTUMH — METOAaMHu
"mpuToKa-cocrana").

OrpannyeHusi pUMEHEHHsT OOYCIIOBJICHBI BIHMSHAEM Ha TIOKAa3aHHS MaHOMETPOB HECTAIlMOHApPHBIX
MPOLIECCOB B CKBAXKUHE, TEMIIEPATYPBI CPEABL, CTPYKTYPbI Fa305KUAKOCTHOIO MMOTOKA.

25.5.2 V3MepeHHs BBITIOIHSIOT TITYOMHHBIME MaHOMETPaMH, KOTOPBIE MOAPa3ACISIOT Ha H3MEPSIOIINe
abcomoTHOoe amaBieHue W auddepeHuuanbHple. VX MoapazgensioT Takke Ha MaHOMETPHl ¢ aBTOHOMHOM
perucrpanyreii, KOTopele OMYCKalOT Ha CKpeOKOBOH MPOBOJIOKE, reou3nveckoM kabdese (¢ MOCIeAyIOMUM
OCTaBJICHMEM Ha SKOpE B 3aJlaHHOM WHTEpBaje) WIM B COCTAaBE IJIACTOMCHBITaTENe, W IAUCTAHI[MOHHBIE,
paboTarorue Ha reou3nueckom kadere.

[IpeoOpazoBaTenu maBiIeHUST MOTYT OBITh: IBbE30KPUCTAIUINYECKUE (KBapleBble, carndupoBsie),
CTpYHHBIE 1 MEMOpaHHBIE.

25.5.2.1 KoHCTpyKIHs TIIYOMHHBIX MAaHOMETPOB JIOJDKHA OOECIEeYMBATh W3MEPEHUE CTATHICCKOM
COCTaBJISIONIEH TIOJTHOTO JaBIeHHs (332 UCKIIOUYEHHEM WHTEPBajOB WHTEHCHBHOTO MPHUTOKA (IFOMIOB B CTBOIL,
I/ie BO3MOKHO BITUSTHUE PaUAIBHBIX CTPYH).

25.5.2.2 IIpubopsr OapoMeTpUH TOIDKHBI YIOBIETBOPATH CISAYIONINM TPEOOBAHUSIM:

- IpeaenbHbIEC 3HAYEHUs AUana3zoHoB usmepenus - 10, 25, 40, 60 u 100 Mlla;

- YyBCTBHUTEIBHOCTh peodpa3zoBareneil nasnenus - 0,001-0,05 MlIla;

- OCHOBHAsl OTHOCUTENbHAs norpemHocTh usmepenus +0,25% wmn +0,5%.

25.5.2.3 Ipubop (Moxyns) GapoMeTpuH MPUMEHSIOT B cOOpKe MprOOPOB "MpUTOKa-cocTaBa'.

25.5.3 TlepBuuHy0 U MEPUOJUYECKIE KaTMOPOBKH BBHIOIHAIOT HAa MOBEPOYHON YCTaHOBKE BBHICOKOTO
JIaBJICHHUS, MCIIONB3YIONIEH aTTeCTOBAHHBIE TI'PY3OMNOpPIIHEBbIE MAaHOMETPHI. BciencTBHE CHUIBHOTO BIMSHUA
TEMIIepaTypbl Ha IOKa3aHWs TIYOMHHBIX MaHOMETPOB KaJUOPOBKY BBINIONHSIOT HE MEHEe 4YeM MpH TpeX
(UKCHPOBaHHBIX TEMIIEpaTypax, TEPMOCTATHPYS TIPH ITOM IpeodpazoBarenb U caMm npudop. ['pamxyupoBouHas
3asucuMocTh umeeT Bun p = f (F, T), rae p, T - 3nauenns gasnenws, Mlla, u temneparypsl, °C, F - mokazanus
pubopa.

25.5.4 TloaroToBKy W MpoOBe/IeHNE N3MEPEHUH BBIIOIHIIOT B COOTBETCTBHH C TpeOOBaHUAME Pa3fera
6 W DKCITyaTalMOHHOW JOKyMeHTanuu. [loJNieByr0 KaluOpPOBKY BBIMOJIHSIOT C IMOMOIIBIO TEeHEpaTopa
CTaHAApPT-CUTHAJIOB.

25.5.4.1 H3mepenus aOCONMIOTHBIX [ABICHUA W HMX H3MEHEHHH MPOBOIAT TpeMsi crocodamu,
pETUCTpHUpYS: N3MEHEHUE AaBJICHUS B QYHKIMU BPEMEHH Ha (PMKCHUPOBAHHBIX TOUYKaX ITyOHHBI; CTAl[HOHAPHOE
I0JIe TABJICHUs 110 CTBOJIY CKBa)KMHBI KaK ()YHKLHUIO TTyOHHBI; HECTallHOHAPHOE T0JIe JaBJICHHS 10 CTBONY KaK
(GyHKUWY TTyOUHBI M BpEMEHH:
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- PperucTpalnMio HM3MEHEHHs JaBJICHHsS KaK (QYHKIMH BpPEMEHHU NPOBOAAT TpU (DIYKTYalMOHHBIX
M3MEPEeHHSIX TUOO0 MPH THAPOAMHAMUYECKIX HCCIEIOBAHUAX IIIACTOB (PETHUCTpaIysl KPUBOW MPUTOKA, KPUBBIX
mmenenus nasieHus - KB, KCJI, KBY). /st aToro npubop ycTaHABIMBAIOT B KPOBJIE WM HECKOJIBKO BEIIIIE
HCIIBITBIBAEMOT0 00bekTa. CHATHE OTCYETOB IPEICTABIISACT COOOM PErHCTpAIliio HENPEPBIBHON KPHBOM (I
KB/l meprox cHATHS OTCUETOB JOIDKEH ObITh He MeHee 10 ¢ B mepBbie 5 MuH 3amepa U 30 ¢ B TIOCIIEIYOIIEM);

- IPU PETHUCTPALMU paclpeneieHns NaBiIeHUs Kak (PyHKIWU TITyOWHBI OCHOBHBIM WH(pOPMAIIHOHHBIM
rapaMeTpoM SIBIISIETCSI BEPTUKAIbHBIN TpaaueHT AaBieHus (Ap/AHcosg), KOTOPBIA ONMPEIENSIOT 10 HAKIOHY
JMarpaMMbl ¢ Y9E€TOM yTiia HAaKJIOHA CKBaXHHEI (Q);

- PErHCTpAlHIO JaBJICHUS MO CTBOJY CKBaYKMHBI MPOBOAAT IPH CIyCKEe HMJIM MOABEME MpuOopa co
ckopocTthio He Oosiee 1000 m/4.

25.5.4.2 JIuCKpeTHOCTH 3allMCH JaHHBIX 0 TyOHHE TPH HENPEPhIBHBIX HAOM0eHUAX paBHa 0,2 M.

25.5.4.3 JIuddepeHumanbHple MAaHOMETPBI, U3MEPSIOIINE Pa3HOCTh TUAPOCTATUYCCKHUX JaBJICHUM Ha
O0aze mopsaaka 1 M, TPUMEHSIOT Uil KOJMYECTBEHHBIX OIPENEICHWH IUIOTHOCTH (IIIonaa B CTBOJIE
MPOCTanuBAIOLIEN CKBAKHUHBI.

[Tockonpky m3MepsieMast pa3HOCTh JaBJICHUH MPOIIOPIHOHATIFHA CPETHEN TNIOTHOCTH CMECH (PITFOMIIOB B
CTBOJIE CKBaXKUHBI, TO HAaXOAUMbIE 3HAUYEHHS IUIOTHOCTU YCPEOHEHBbl KaK II0 CEYECHHMIO IIOTOKA, TaKk U IO
HWHTEpBATY 3aMepa. AHAJIOTMYHAsl OLEHKA IJIOTHOCTU CMECU JTOMYCTUMAa TAaK)Ke MPU HU3KUX CKOPOCTSAX MOTOKA,
KOTJa BIUSHUE TUAPABINYECKUX MOTEPh HE CYIIECTBEHHO.

25.5.5 OCHOBHBIE MOJIOKEHHS KOHTPOJIS Ka4eCTBAa M3MEPEHHUI periiaMeHTUpPYIOTCs Pa3feriom 6.

25.5.6 IlepBuunast 0OpaOOTKa 3aKJIIOYaeTCsl B pacdeTax IaBICHHUsS B TOYKAaX, KPUBBIX JABJICHUS WM
rpaJyeHTa JaBJI€HHS B CTBOJIE CKBR)XHMHBI C HCIOJb30BAaHHMEM TIPaAyHpOBOYHONW 3aBUCHUMOCTH (C y4ETOM
TeMIepaTypHO! MOMPABKH).

25.5.7 ®opma npecTaBIeHUS IEPBUYHBIX TaHHBIX U PE3yJIbTaTOB U3MEPEHUN HE perIaMeHTUPYETCS.

25.6 UHIyKIMOHHAS Pe3UCTHBUMETPHS

25.6.1 HMupykmuoHHas pPEe3UCTUBUMETPHUS OCHOBaHA Ha W3MEPEHHH YACITBHOH DICKTPHUICCKOU
IIPOBOJMMOCTH >KUAKOCTHOM CMECH B CTBOJIE CKBAYKMHBI METOAOM BUXPEBBIX TOKOB.

[Ipumensiror ans: onpeaeneHus: cocraBa (UIIOUAOB B CTBOJIC CKBAXKHHBI, BBISBICHUS B THAPO(UIBHON
Cpeze MHTEPBAIOB IPUTOKOB BOJBI, BKJIIOUAs! MPUTOKU CI1a00H WHTEHCHUBHOCTHU; OLIEHKM MUHEPATU3aLUN BOJIBI
Ha 3a00e; yCTAHOBJECHUS MECT HEICPMETUYHOCTH KOJIOHHBI; pa3felieHusl THIPOPHIBLHOrO U THIpodOOHOTO
THUIIOB BOJOHE(TIHBIX dMYJbCUI; ONpeAeTeHNs KanelbHOH U YETOYHOM CTPYKTYp T€UeHUs Al THAPOPUIBHOM
CMECH.

OrpaHuueHus CBsI3aHbl C OJJTHOBPEMEHHBIM BIMSHUEM Ha MOKa3aHUSA MHIYKIMOHHOTO PEe3UCTUBHMETpA
BOJIOCOJICPKAHUS, MUHEpPAIM3AllMd BOJBI, TUAPOGUIBHOTO W TUApO(OOHOrO THUIIOB BOAOHE(TSHOH cMecH,
Temreparypsl cpensl. s ruapooOHOM CcMecH TOKa3aHusl OJNM3KM K HYJICBBIM 3HAUEHHSM YAEIbHOM
3IEKTPUIECKOMN MPOBOJUMOCTH.

25.6.2  CKBaXWHHBIA  WHAYKIMOHHBIA  PE3UCTHBHMETP  TPEACTaBISeT  COOOM  MaT4MK
IIPOTOYHO-TIOIPY>KHOTO THIIA, COCTOSIIIMM U3 ABYX - BO30YXKIAMOLIEH U IPUEMHOM - TOPOMIAIBHBIX KaTyIIeK.
OOBeMHBIH BUTOK MHIYKLIMOHHON CBSI3U 00pa3yeTcs 4epe3 XKHUIKOCTh, HAXOAALIYIOCS BOKPYT AaT4HKA.

25.6.2.1 TpeboBanwusl, MpeIbABISIEMbIe K HHIYKIIMOHHBIM PE3UCTUBUMETPAM:

- IMamna30H U3MEPEeHHUs yIeIbHOH 3eKTpudeckor mpoBogumocty - 0,1-30 Cm/m;

- OCHOBHAs1 OTHOCHUTEJbHAS IIOIPELIHOCTH - He Oonee +5%;

- JOMYCTUMBIA K03()(QUIIMEHT HETMHEHHOCTH 3aBHCHMOCTH IMOKAa3aHUH OT yIENbHOW 3JIEKTPUUECKON
MIPOBOAMMOCTH - HE Oosee +5%;

- MOTPEIIHOCTh OT U3MEHEHUI TeMuepaTypsl - He 6onee +0,5% Ha 10°C.

25.6.2.1 Ipubop (MOIynb) KOMILIEKCUPYIOT ¢ ApYruMu MonyiasiMu ['MC-koHTpoust B euHOM cOOpKe
"mpuroka-cocrana'.

25.6.3 llepBuuHyl0 W TIEPUOAWYCCKHE KaTMOPOBKH BBIMOITHSIIOT C IOMOIIBIO ATAJOHHPOBOYHOTO
YCTPOWCTBA, M3TOTOBJICHHOTO B BHIE IWIMHAPUYIECKOTO cocyna nuamerpoMm Oornee 150 mm. H3mepenus
BBINOJIHSIOT B TPEX BOJHBIX PACTBOpPaX XJIOPUCTOTO HATPHsL, IPOBOJUMOCTD KOTOPBIX HAXOIUTCS B JUAlla30HAX
0,1-0,3; 1-3; 20-30 Cm/m. Camu pacTBOPHI aTTECTYIOT MPSAMBIMHA U3MEPEHUSMH AJIEKTPUIECKON TPOBOIUMOCTH
71a00paTOpHBIM KOHAYKTOMEPOM C IOrpemHocThio He Oonee +0,5%. PesynmpTaroM KaauOpOBKH SIBISIOTCS
rpagyrpOBOYHBIE 3aBUCHMOCTH TOKa3aHWN NpUOOpa OT YyAEIbHOM 3IeKTpuueckoi mpoBogumoctu (Cm/M) u
MUHEPATU3AIUH BOABI (T/I1).

25.6.3.1 VcTOYHNKOM MOTPEMIHOCTEN N3MEPEHUH YAETBHON AJIEKTPHUUECKON MPOBOJUMOCTH SIBISETCA
HEJIMHEHHOCTh YyBCTBUTEIBLHOCTH PE3UCTUBUMETPA K TEMIIEPATypEe U HAMPSDKEHUIO TUTAHNUS.

25.6.3.2 Yuer TemMnepaTypHOi MOMPABKU MPOBOIST C MIOMOIIBIO MATATOYHBIX 3aBUCUMOCTEH.
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25.6.4 TloaroroBka U MPOBECHUE N3MEPEHUH JTOJDKHBI BHIITOIHITHCS B COOTBETCTBUH C TPEOOBAHUSMHE
pasgena 6 u SKCIIyaTalMOHHON JOKYMEHTAIIUH.

25.6.4.1 HenpeprIBHBIE M3MEPEHUS BBITIOTHSIOT HA CITyCKE B MHTEpBaJIax Mep(OopHpoBaHHBIX IIACTOB C
nepexpbITHeM Ha 20 M IpHIIeraruX K HUIM Y4acTKOB, IOBTOPHOE N3MEPEHHE - 110 BCEH IJIMHE UCCIIEAYEeMOTO
HHTEpBaja.

Cxkopocth npoBeieHus kapoTtaxka - 400-600 m/4.

25.6.4.2 JIUCKpeTHOCTD 3allMCH AaHHBIX M0 TiayouHe - 0,2 M.

25.6.5 OCHOBHBIE MOJIOKEHHS KOHTPOJISI KaueCTBAa M3MEPEHUI periiaMeHTUpPYIOTCs Pa3feriom 6.

25.6.6 IlepBuunas oOpaboTKa 3akirodacTcs B pacdeTax YIeNbHOH 3JEKTPHYECKOH MPOBOAMMOCTH B
OTACTBHBIX TOYKAX HJIM IO CTBOJY CKBaXXHHBI C HCIIOJIB30BAHUEM TPalyHpPOBOYHON 3aBUCHMOCTH (C y4ETOM
TeMIepaTypHO! TOMIPABKH).

25.6.7 ®opma npeacTaBIeHUS IEPBUYHBIX JaHHBIX U PE3YJIbTAaTOB PACUETOB HE perjaMeHTHUPYETCS.

25.7 AkycTuyeckasi LIlyMOMeTpust

25.7.1 Akyctuueckas IIyMOMETpPHsI OCHOBaHA HA PETUCTPALMH MHTEHCUBHOCTH IIYMOB, BOZHUKAIOLIUX
B IJTACTaX, B CTBOJIE CKBRXUHBI U B 3aKOJIOHHOM IPOCTPAHCTBE MPH JBMKCHUH Ta3a, HEPTH U BOJIBI.

[IpuMeHsrOT I BBICTICHUS WHTEPBAIOB MPHUTOKOB Ta3a W KUAKOCTH B CTBOJI CKBAKHHBI, BKIFOYAS
CIIy4ad TIEPEKPBITUSI MHTEPBAIOB MPUTOKA JU(PTOBBIMH TPyOAMU; WHTEPBAIOB 3aKOJIOHHBIX IIEPETOKOB rasa;
BBISIBJICHHS TUNA (DIIOWI0B, TOCTYAIONINX U3 TUIACTA.

OrpaHu4eHus CBS3aHBI C IIYMaMH, BO3HUKAIOLIMMU TP JBMKEHHH CaMOTO IPUOOpPa, CYIIeCTBOBAHHEM
CIIO)KHOM 3aBHCHMMOCTH YYBCTBUTEJIBHOCTH JIaTYMKA OT YacTOTHI, OJHOBPEMEHHBIM BIMSHHEM Ha YacTOTy
IIYMOB CKOPOCTH TIOTOKA, THaMeTpa KaHaja, BI3KOCTH (IIonaa.

25.7.2 YyBCTBUTENBHBIM 3JEMEHTOM AaKyCTUYECKOW IIYMOMETPUH SBISETCS IHE303JIEKTPUIECKHIMA
npeoOpasoBatesib (TUAPOQOH), PACIONIOKCHHBI B OTACIBHOM MOJIyJe COOpKH "MPUTOKa-cocTaBa" WIIH
KOHCTPYKTHBHO COBMEIIEHHBIA C OAHUM W3 MPUEMHHUKOB aKyCTUYECKON IEMEHTOMETPHUH (B MOCIEAHEM CIydae
M3MEPEHHSI TPOBOASAT OT/IENBHOM CITyCKOITOAREMHOMN Olepanyeil Ipy BEIKIIFOYEHHOM H3JTydaTee).

25.7.2.1 AKyCTHYECKHH ILIyMOMEp SIBIIETCS WHIANKATOPHBIM MPHOOPOM U HE MOMJIEKHT CTPOrOn
kanmuopoBke. Ero maHHbie HE MPUTOMHBI TSI KOJTHYECTBEHHBIX OTIPEICICHNN.

25.7.2.2 TlporpammHOe oOecriedeHHe MIyMOMepa AOIDKHO OOecleYrBaTh W3MEPEHHE WHTEHCHBHOCTH
IIYMOB HE MEHEE YEM B UETHIPEX YaCTOTHBIX Auarna3oHax B nojoce oT 100 'y no 6 kI'w.

25.7.3 W3MepeHns akyCTHUECKHM IIYMOMEPOM BBINOJHSIOT ABaXKJbl: B HEMPEPHIBHOM PEXHUME U B
TOYKaX, B KOTOPHIX YCTAHOBJICHA aHOMAJIbHAsI HHTEHCUBHOCTD IITYMOB.

25.7.3.1 HemnpepsoiBHble U3MepeHHst BEAYT cO cKOopocThio 300-600 M/4 HECKOJNBKO pa3 NpU CIIyCKE H
nogbeme npudopa. [lomydeHHbIe TaHHBIE UCTIONB3YIOT JJIsl BBIICIICHUS MHTEPBAJIOB MOCTYIJICHUS! B CKBAKHHY
TUIACTOBBIX (DITFOMIOB U 3aKOJOHHBIX TIEPETOKOB.

25.7.3.2 JluckpeTHble M3MEPEHHUS BBIIOJNHSIOT B TedeHHe 2-3 MUH B TOYKaX, XapaKTePH3YIOIIUXCA
AHOMAJHHON MHTEHCHUBHOCTHIO IIYMOB, PETHCTPHUPYS WX HE MEHEe YeM B HYeThIpeX CHEKTPaJbHBIX KaHajax.
JlaHHbBIE HCTIONB3YIOT M HASHTH(GUKAIMH THIA (pIrronaa.

25.74 @opma npeACTaBIEHUS TEPBUYHBIX JAaHHBIX M PE3yJbTATOB HMHTEPIPETAMU  HE
permamMeHTHupyeTcs.

YacTtb TpeThsi. HazeMHasi annapatypa u o0opy/1oBaHne

26 KomnbroTepusupoBaHHbIe KAPOTaKHbIE J1a00paTOpUM

26.1 Tunbl KAPOTAKHBIX JIAa0OpPaTOPHIi

26.1.1 B 3aBHCUMOCTH OT BBITIOJIHSEMBIX (DYHKIUH U HCIONB3YEMBIX MPOTPAMMHBIX U TEXHUYECKUX
CPEICTB KOMITbIOTEPH3UPOBAHHBIE KAPOTAXKHBIE JTA00OPATOPUN TIOAPA3ACISIOT Ha:

- NpPOrpaMMHO-yNpaBisieMble, paboTaromue ¢  OUPPOBBIMH  [IPOrPaMMHO-YIIPABIISIEMbIMU
CKBOXHHHBIMHU TTPHOOpaMU M KOMOMHHUPOBAHHBIMHU COOPKaMH 3TUX IPHOOPOB, a TakKe, IPH HEOOXOTUMOCTH, C
aHaJIOTOBBIMHU CKBa)KUHHBIMU IPHOOpaMH;

- 7abopaTopud C MNPOrpaMMHO-YNPABISEMBIMH CPEACTBAMHM JAEMOIYJSIUIMM W JAEKOAWPOBAHHUS
WHGOPMALIMOHHBIX CUTHAJIOB CKBAXXMHHBIX NPHOOPOB, KOMMYTALMM XHJ KaOens, UCTOUYHHKOB MUTAHUS H
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yIpaBlieHHs OTPOCOM NPHUOOPOB, pabOTAOIIHE C aHAIOTOBBIMH TIpubopamMu 03 X HA3EMHBIX TTaHeIeH;

- aHaJOroBble C MH(POBBIM WM KOMITBIOTEPU3UPOBAHHBIM PETHCTPATOPOM, OCYIIECTBIISIONINE
IH(GPOBYIO PETUCTPANMIO AHHBIX OT BCEX THIIOB CKBAKWHHBIX NMPHOOPOB Uepe3 aHAJIOTOBBIC (MMITYJIBCHBIC)
BBIXO/IBI HA3eMHBIX TTaHENel 3TUX MPUOOPOB.

26.1.2 KoMmproTepu3upoBaHHbIE KapOTaXKHbIE TA00OPATOPHUN COBMECTHO C KAPOTAKHBIM MOIBEMHHUKOM,
OCHAIIICHHBIM reo(r3nuecKuM KabeneM HeoOX0JMMOH JITHHBI, TOJIKHBI 00eCTIeYHBATh:

- MPOBEJIEHUE BCEX M3BECTHBIX Te0(U3NYECKIX HUCCIEIOBAHUN U PadoT;

- IUTaHHE CKBKMHHBIX MPUOOPOB MOCTOSIHHBIM U MEPEMEHHBIM TOKOM HEOOXOANMOTO HANPSIKCHUS U
YacTOTHI;

- ynpaBiieHHe paboToH MPUOOPOB, B TOM YHCIIE UX HCIOTHUTENLHBIX MEXaHH3MOB;

- KOMMYTAIIUIO KW KaOels, He0OXOJUMYIO JUTS Pa3HBIX BHJIOB KapoTaxKa,

- KOHTPOJIb 32 CITyCKOITOTbeMHBIMH OTIEPAILIUsAMHU;

- paboTOCHOCOOHOCTh  KOMITBIOTEPU3UPOBAHHOTO  PErHCTpaTopa H  CHCTEMBl KOHTPOJS 32
CITYCKOIIOJIbeMHBIMHU OTIepallisiMA B TEYEHHUE HEe MeHee |5 MHH mocie aBapUifHOTO OTKIFOUCHHS MHTAHUS
nmabopaTopuu.

26.1.3 HenpeMmMeHHBIMH y37aMH KOMITHIOTEPH3UPOBAHHONW KapOTAKHON JTa0OpaTOPUH  SBJISIOTCS:
KOMITBIOTEPU3UPOBAHHBIN PETUCTPATOP, MOHUTOP, YHHBEPCAIBHBIA OJIOK TMHTAaHUS CKBAXHHHBIX MPUOOPOB,
MIPUHTEP-IDIOTTEP, WCTOYHHUK OecrepeOONHOro NHTaHUs, MaHelb KOHTPOJS KapoTaka ¢ HeoOXOJUMBIMH
JATYNKaMU TIEpEMEIEHUS] M HATSDKEHUs KaOens, MarHUTHBIX METOK TIYyOWH, eCM TOJbKO (DYHKIUU 3TOW
MaHeJIH HE BBINOJHSAET PETUCTPATOp, a A aHAIOrOBOM J1abopaTopuu - TaKKe Ha3eMHBIC TMaHETd Ui
MpoBeneHHs OTAeNbHBIX BUA0B uccienoBanuii (UITYM, UTIPK, AHK, b51-B7 u ap.)

26.1.4 KoMITbIOTEpU3UPOBAHHBIN PETUCTPATOP AOJIKEH 00eCIeUnBaTh:

- mpueM HH(GOPMALIUU OT TEXHOJIOTHYECKHUX TATYHKOB;

- peructpanuio agaHHbix [UC, TpuBsS3aHHBIX KO BpPEeMEHH M TIyOMHE IONYYCHUsS JaHHBIX, Ha
JIOJITOBPEMEHHbBIC MAaTHUTHBIE HOCUTEIIH;

- BH3yaJHM3alMi0 B peaJbHOM MaciTabe BpeMeHH Teopu3ndeckoid HH(POpPManUKW H ONepaTHBHON
00CTaHOBKH B MPOIECCE PETUCTPAITNH;

- COXpaHEHHE WJIM BOCCTAHOBJICHHE PE3yJIbTATOB PErHCTPAllN{ B CIIydae aBapUITHOTO BBIKIIOYEHUS
MMMTaHWSI WM HECAaHKITMOHUPOBAHHOTO 3aBEPIICHHUS pabOTHI TPOTPaMMBI PETHUCTPAIIHH;

- BBIJAYy PE3yJbTATOB M3MEPEHHWH B BHJIE AWarpaMM Ha rpadudeckue ycTpoiictBa. Ha mmarpamme
JIOJDKHA OTOOpaXKaTbCsl TakKe COMYTCTBYIOLIas MH(OpMAIMs MO CKBAXHWHE, 00OPYAOBaHMIO, CKBa)KUHHBIM
npubopaM M MX METPOJIOTHYECKHUM XapaKTEPUCTHKaM B 3arojiOBKE AWarpaMMbl; Ha AWArpaMMHOM IIOJIE B
rpaduecKoM BHJE - JaHHBIE KaIHMOPOBOK PE3yJIbTATOB M3MEPEHUH B (U3UUECKUX E€IUHHMLAX, OCHOBHOTO H
KOHTPOJIBHOTO 3aMepoB. B cilyuae BBIBOAAa KapOTaKHBIX KPHBBIX 0€3 KOPPEeKUWH TIIyOWH MO0 MarHUTHBIM
METKaM, TuarpaMmma JJOJKHA COJEPIKATh TaKKe STH METKH;

- OmlepaTHBHYI 00paboTKy (pelakTUpOBAaHWE) NAHHBIX B TPOILECCE PEealbHOTO BPEMEHHM W TOCIHE
perucTpanuu ¢ J0KyMEHTHPOBAaHHEM PE3yJIbTaTOB 00pa0OTKM Ha OyMa)KHOM M MarHUTHOM HOCUTEISX. YBsI3Ka
Mo TJIyOWHE JOJDKHA TPOBOJUTHCS C YYETOM CMEIICHHsI TOYEK 3aliCH 30HJIOB M MAarHUTHBIX METOK.
[IpuBenenne pe3ynbTaToB M3MepeHUH K (U3NUECKHM E€IWHUIAM JOJKHO IMPOBOIUTHCS C YYETOM MOJEBOH
KaJIHOPOBKH;

- TpeacTaBlieHHe Teopu3ndeckod HWH(OPMAIMM B COOTBETCTBHH C TMPHHATHIMH CTaHIApTaMH s
MEXMaIIuHHOTO 00MeHa;

- TECTHPOBAaHHWE CaMOr0 PETUCTpaTOpa, CKBAXHHHBIX MNPUOOpOB (Momynel) u mnepudepuitHoro
o0opyoBaHuUs;

- JOKYMEHTHPOBaHHUE MOTYUYCHHBIX JaHHBIX;

- OOMEH JaHHBIMH C IPYTUMH CHCTEMaMH B COOTBETCTBUH C POCCHICKMMH W/WIH MEXITyHApOAHBIMU
CTaHJIapTaMu O0OMeHa Te0(U3NICCKUMH JAHHBIMH.

26.1.5 Ilpu peructpauuu pe3yiabTaTOB MCCIIEIOBAHUS HA MAarHUTHBIE HOCUTEIH PErHCTPAaTOp JIOJIKEH
o0ecrneunBaTh BO3MOXXHOCTD 3aIHCH:

- IEPBUYHBIX JIAHHBIX U3MEPEHUHN B CKBXXHHE B (QYHKIIMH TTTYOHHBI U BPEMCHHU;

- OTPEJaKTHPOBAHHBIX PE3YIBTATOB B GU3NIECKHUX eIUHUIAX U3MEPEHNUS;

- CONYTCTBYyIOIIEH WHPOpPMAMA O CKBaXHWHE, OOOPYIOBAaHWH, CKBRXHHHBIX NpHOOpax W WX
METPOJIOTHYECKUX XapaKTEPUCTHKAX;

- TAHHBIX TTOJIEBBIX KaTHOPOBOK;

- nH(opMaIuu 0 cO0sSX B IIpoIlecce KapoTaxka U BPEMEHHU X BO3SHUKHOBEHUSI.

26.1.6 B peanpHOM pexuMe BpEMEHH Ha SKpaHe MOHHTOpa JIOJDKHA OTOOpa)kaThCsl MH(pOpMauus o
TEKyLIel CKOPOCTH KapoTaka, TeKyILeH IIIyOnHEe MECTOIOJIOKEHUSI CKBaXMHHOTO MpUOOpa, JaTe U BpeMEHH
HCCIIeIOBaHUHM, COOOIICHNUS O COOSX U HECOOIIOJCHUN TEXHOJIOTHUH MTPOBEACHHSI HCCIIEA0BaHNH, rpaduiecKas u
1 QpoBast MHIUKAINS TTOKa3aHU CKBaYKMHHOTO MprOopa.
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IIo BBI30BY - NOJCKAa3KM O JANbHEMIIMX AEUCTBUAX OIllepaTopa IIPU HCIOJb30BAHMM KOHKPETHBIX
Iporpamm.

26.1.7 bazoBoe mporpaMMHOe 00eCIIieYeHUe PETUCTPaTOpa JODKHO BKIFOYAThH ONEPAHOHHYIO CUCTEMY
Y TIAKEThI IPOrpaMM:

- yIpaBJicHUs] KOHKPETHBIMU THIIAMH CKBaXXHHHBIX TPUOOPOB (MOJyJIel) U ompoca ux cOOpoK;

- BU3yaJTU3aliy Ha 9KpaHe MOHUTOPA U MPUHTEPE PE3yTbTATOB PETHCTPAIIUH;

- peAaKTHPOBaHUS U 00pa0OTKU 3apETUCTPUPOBAHHBIX TAHHBIX;

- KOHBEPTHPOBAHUS JaHHBIX B CTAHJAPTHBINA (hopMaT JUIsl MEXMAITUHHOTO 00OMeHa;

- TECTUPOBAHMSI PETUCTPATOPA ¥ CKBRXKUHHBIX MPUOOPOB M TEXHOJIOTHYECKUX JATYUKOB.

26.1.8 Illar kBanTOBaHUs (AUCKpeTH3AIMHK) TI0 TIyouHe - 1, 2, 5, 10, 20 u 50 cm.

26.1.9 Pazpematomias ciocoOHOCTb MO (POPMHUPOBAHUS METOK - HE Xyxke 1 cM.

26.1.10 Pa3permatorast ciocOOHOCTh CUSTUMKA HHTEPBAIOB BPeMEHH - He OoJiee 1 Mc.

27 KapoTa:kHble N0AbeMHUKH

27.1 KapoTaXHbI1 MOJIBEMHHK JTOJDKEH OOECTIeUMBATh: CITyCK B CKBOKMHY Ha 33/laHHYIO TNIyOWHY U
MMOBEM CKBKHWHHBIX MPUOOPOB, paboTarOMKX Ha TeoQu3ndeckoM Kabese; MUTaHWE W HEMPEpPHIBHYIO CBS3b
prOOPOB € KapOTaKHOW JT1abopaTopHel; aBTOMATHYECKYIO YKIAJKy reodu3mdeckoro kabens Ha Oapabane
nebenku 06e3 pa3pekeHHs U MEePEXJICCTHIBAHUS BUTKOB.

B 3aBucumoct oT cmocoba mepeMenieHUs MOJBEMHHUKH MOApAa3ACsIIOT Ha CaMOXOAHBIE H
CTallMOHAapHBIE, MO crocol0y MpHuBOAa JIEOEOKH - HA MEXaHHYECKHEe W C THUAPO- WM dJIeKTponpuBogoM. Ha
Oapabane nedenku pazmernarot ot 300 no 15000 M kabelis B 3aBUCUMOCTH OT THIIA TIOIbEMHUKA.

27.2 Texunyeckue TpeOOBaHUS K MOIbEMHUKY:

- tebeIKa MOABEMHUKA JIOJDKHA HMMETh TOPMO3HYIO CHCTEMY, 00ECIICUNBAIOIIYIO TIABHOE TOPMOYKEHHE
IIPH CIyCKe Ka0elsl B CKBAXKUHY U €ro yJepiKaHHe IPH OCTaHOBKAaX, HCKIF0YaTh HECAaHKIIMOHUPOBAHHBIN CITyCK
Wi TomabeM Kabens, OapabaH neOeqku MTOJDKEH OBITH BBITOJIHEH W3 HEMAarHUTHOTO Marepuana. EMKocTh
Oapabana moJpKHA OBITH TaKOW, YTOOBI TIPH MTOCTIKEHUH TPHOOPOM 320051 CKBaKMHEI Ha O6apabaHe OCTaBaIOCh
HE MeHee MOJIOBHHEI ITOCIIEIHETO Psijia BUTKOB Kabes;

- TIyJBT KOHTPOIISl KapoTa)ka JOJDKEH OBITh OCHAIEH WHAWKATOPAaMH TITyOWHBI, HATSKEHHUS H CKOPOCTH
IBUKEHUS T€0(U3NIECKOT0 Kades;

- MEPEroBOPHOE YCTPOICTBO JOIKHO 0OecneyuBaTh HaASKHYIO ABYXCTOPOHHIOIO 3BYKOBYIO CBSI3b C
MEPCOHANIOM KapOTa)XHOH J1TabopaTOpry; MOJbEMHHK JOJKEH OBITh OCHAILICH TPOMKOTOBOPSIINM yCTPOHCTBOM
Ul Tiepefadd MH(GOpPMAaLUHU MEPCOHANY HA YCTbE CKBa)KHUHBI, CBETHJIBHUKOM ((apamu, MPOKEKTOpaMH) Ui
OCBEIICHUS ITyTH JBMKEHUS KaOelsi MEXKAy MOJIHEMHUKOM M YCThEM CKBaYKHHBI,

- cucTeMa aBTOMAaTHYeCKOW OJOKMPOBKM JOJDKHA OOecledrBaTh MOJady 3BYKOBOTO M CBETOBOTO
CUTHAJIOB TPH TPEBBILICHAN HATSOKEHUsT KaOensl BBINIE JOMYCTUMBIX 3HAYEHWH, NpU MPUOIMKEHUH
CKB2)XHHHOTO TIprOOpa B Ipoliecce moabeMa Ha paccTosiaie 50 M OT YCThsl CKB)KHHBI M TIPH CTOSIHKE MTpUOopa
B OJHOI TOUKe Oojiee 5 MUH;

- KOMIUIEKTallusl TOABEMHHUKA [OJDKHA NpeayCMaTpvBaTh HaJMdWe YCTpOWCTBa misl PyOKH
reou3uyecKoro Kabens, "KUMKOB" ISl ero uKcauy Ha yCThe CKBAKHUHBI, M TPY30MOAbEMHBIX MEXaHU3MOB
rpy3onoabeMHOCThI0 10 300 KT A7st TOTPy3KH CKBKUHHBIX MTPHOOPOB M yCTHEBOTO 00OPYIOBAHHS;

- TMOIBEMHHK JOJDKEH OCHAIAThCS YCTPOMCTBOM [UISI OYUCTKH Teo(M3MYEcCKOro Kadenls OT
MIPOMBIBOYHOM KHJIKOCTH;

- TIOOBEMHHMK JOJDKEH OCHAIAThCs HEOOXOAWMBIM KOJMYECTBOM KOHTEHHEPOB, 00OPYIOBaHHBIX
aMOPTU3UPYIOIIUMH MOJBECaMH I TPAaHCIIOPTHPOBKH CKBAKWHHBIX NPUOOPOB, a TAaKKEe KOHTEHHEPOM JUIS
pannoaKTUBHBIX UCTOUHHKOB;

- B CAMOXOJIHOM TIOJBEMHUKE KOHTPOJIbHBIE TIPUOOPHI U CHUCTEMBI YIIpaBICHUsI PaOOTON ABUTATENS U
KOpOOKH Tiepead aBTOMOOMIISI JIOJDKHBI OBITH POYOIUPOBAHbI B KAOWHE YIPaBJICHHSI O bEMHHKOM.

27.3 K ycTpoiicTBaM OJBECHOTO U HANIPABJIAIONIETO POJIMKOB (0JI0KOB) MPEABABISAIOTCS TPEOOBaHUS:

- paauyc py4bsi (HaIpaBJSFOIIECH KaHABKY HA KOJBIIEBOW MOBEPXHOCTH POJIMKA) JIFOOOTO U3 POJUKOB HE
JOJHKEH TIPEBHIMIATE Paayc reoQpu3ndeckoro kabems Ha BenduHy Ooiee yeM +5%;

- TPOYHOCTH Y3J0B KPEIUICHHS POJHMKOB JOJDKHA TPEBHINATh HOMHHAIBHOE pa3phIBHOE YCHIIHE
MIPUMEHSEMOT0 reoPpH3NIecKoro Kabemns He MeHee 4eM B 3 pasa /Ui HaIpaBIISIoIero pojinka U He MEHee YeM B
4 paza aJis IOJBECHOTO.

27.4 Jlna paGoThl HAa CKBaXMHE NOJBEMHHMK PACIIONaraloT Ha pabodell IUIOIAAKEe TakuM 00pazoM,
YTOOBI:

- IBWKEHHUE reo(u3nveckoro Kabelssi OCYIIECTBISUIOCH [0 BO3MOKHOCTH MEPIIEHANKYISIPHO K Tpacce
BBICOKOBOJIBTHOI JIMHUU 3JIEKTPOIepeIauH, MOABESACHHON K CKBKUHE;
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- U3 KaOWHBI YIIpaBlIeHUs 00ecleYnBaiach MOCTOSHHAS BUAUMOCTE CTOJIa pOTOpa OypOoBOil yCTaHOBKU
(TutaHma#oB! WM POHTAHHOMN apMaTyphI ICUCTBYIONMIECH CKBAKHHBI), IIOABESCHOTO M HAMIPABJISIONIETO POITUKOB U
ITyTH JBWKEHUS KaOelsi MeXIy MOIFEMHUKOM M HAIIPABJIAIONINAM POIIUKOM;

- YpOBEHBb OCBEIICHHS yCThS CKBAKMHBI, CTOJIa POTOpa W MPEBEHTOPOB ObLT HE MEHee 75 NK, MyTH
IBYOKEeHUS Kabens u Oapabana nebenku - 40 k.

28 I'eopusznyeckuii kadeab

28.1 I'py3onecymiue reodusnueckue OpOHUPOBAHHBIC KaOenu (B JalbHEHIIeM - KaOenn) MPUMEHSIOT
IUISL CITyCKa U MOJbeMa CKBXHHHBIX IPUOOPOB (COOPOK) W M3MEPEHUsI TIyOHHBI HX HAaXOXKACHUS B CKBaXXHHE,
OUTaHUsI TPHOOPOB DIIEKTPOIHEPTHEH, B KauyecTBE KaHAJOB WHQPOPMAIMOHHON CBSI3M MEXKIY Ha3eMHBIM
pEerucTpaTopoM U MpUOOPaMH, JUIs BHITOTHEHUS Pa3InYHbBIX pa00T B CKBaKWHAX.

28.2 Jlng T'MC mpumensioT kabenw, OTBedaronue TpedoBaHusaM otpacieBoro cranmapra OCT
153-39.1-005-00 "KabGemu rpy3oHecymmue reodusndeckne OpoHmpoBaHHBIC. OONINE TEXHUYECKHE YCIOBHS'".
M.: MunTtomuepro P®, 2000 u P/ "Texaudeckoe onmucanne W HHCTPYKITUS TI0 IKCIUIyaTaIllud TPY30HECYIITIX
reopu3nIecKux OpOHMUPOBAaHHEIX Kabeneit". M.: Muntomsuaepro PO u MIIP P®, 1998. B 3aBucumocT OT THITA
Ka0eJst ero XapakTepUCTHKH TOJKHBI HAXOIUTHCS B MpeIeax:

- pa3pbiBHOe ycunue - 10-130 xH, no otnensHOMY 3akasy - 180 kH;

- TepMOCTOHKOCTB - 90-200°C, o oTnensHOMY 3akasy - 1o 250°C;

- JIIEKTPUYECKOE COMPOTUBIIEHUE TOKOMPOBOMAIICH KUl MOCTOSIHHOMY TOKy mipu 20°C - He Ooiee
6-40 OM/KkM;

- eMkocTs - 0,06-0,09 Mmx®d/km Mexay sxunoit u 6poneit, 0,10-0,14 MxdD/kM MKy IBYMS JKUIAMU;

- UHAYKTUBHOCTH Ha uactore 1kl - 0,8-2,5 M['H/KM mpu KCHONB30BAaHUM KHUJIBI U OpoHM U 2,5-3,5
MI H/KM - TIpH HCIIOJIB30BaHUH JIBYX KT,

- JIEKTPUYECKOe compoTuBiIcHue n3oisauu xui nmpu 20°C - ve meree 15000 MOw B mepecuere Ha 1
KM TIpY U3MEPEHUN HEMOCPEACTBEHHO mmocie m3rotorienus u 0,5-20 MOM B miporiecce dKCIUTyaTalny;

- ko3¢ durmeHT 3aTyxanusg Ha gactote S0 k11 - He 6omee 7,5-9,9 nb/kwm;

- BOJTHOBOE COIPOTHBIIEHHUE - He MeHee 63-100 Om/kmM;

- MakcHMaJbHOE pabodee HanpsokeHue - 600 B;

- TapaHTUHHBIA CPOK IKCILTyaTaluu - 12 MecsIeB npu HapaOOTKe 10 epBoro otkasza He meHee 200 kM
po0era depe3 MepHBIH POJIHK;

- MHHUMAJIBHEIH 1ipo0er a0 cimcanus - 1800-2200 kwm;

- MHUHUMAaJIbHOE 3JICKTPHUUYECKOE COMPOTHUBICHUE M3OJSILMHU KW Kalelss, Ipyu KOTOPOM MPOU3BOIUTCS
ero crucanue, - 0,5 MOwm.

28.3 Bribop kabensi mpoBogsaT ¢ yderom: xapakrepa pabor (I'MC, TIBP, cBabupoBanue); THUIOB
NPUMEHSEMBIX CKBOKHHHBIX MPUOOPOB (pacCUMTAaHHBIX HA PabOTy C OJHO-, TPEX-, CEMIKWIBHBIM KaOenem);
[IIyOUH HCCIIEAyEeMbIX CKBKMH M 3a00WHOW TeMIlepaTypbl (pa3phIBHOE YCHIIHE, TEPMOCTOMKOCTH); CBOWCTB
IIPOMBIBOYHOH JKUJKOCTH (BUJI U30JIALIAH JKUN).

28.4 BBox xabens B 9KCINTyaTaIHIoO TIPOBOJINT ITEPCOHAT KAPOTAXKHOW MapTHH (OTpsIaa).

28.4.1 [lepen BBOAOM B DKCILIyaTallHIO KaOeb EpeMaThIBAIOT ¢ TPAHCIIOPTHOTO OapabaHa Ha JeOenKy
KapoTaxXHOTO TmoabeMHHKa. Koner kabeist TpomyckaloT dYepe3 OTBepcTHe B obOedaiike OapabaHa
MIOJICOEIMHSIOT K KoJulekTopy. Kperutenne kaOenst Ha BHEIIHEH MOBEPXHOCTH OOEYailKU HE JOIYCKaeTcs BO
n30exxaHue MOBpeXAeHUS M30isuu kui. Kabens Ha OapabaHe HE KpemsT: OH YAEPIKHUBAETCS 3a CYET CHUII
TpeHUsI Mexkay 0apabaHOM M BUTKaMH KaOeJs, UI1 4ero He MeHee MOJIOBHUHBI BUTKOB KaOessl TIOCIIEAHETo psaa
He cMaTbBalOT ¢ OapabaHa MpH CHOYCKOMOABbEMHBIX omnepaunusix. Kabenp HamaTweiBaloT Ha OapabaH Tox
HATSDKCHHEM, COOTBETCTBYIOLIEM HATSHKCHHUIO B CKBOXWHE W OOECleYMBaIOIeM IUIOTHYIO — 0e3
nepexJIecThIBaHMS YKIIAAKY BUTKOB; HATSHKEHUE HE MOXKET OBITh MEHBIINM 5 KH.

28.4.2 B cnyyae, xoryia xabenb OBUI CMOTaH C 3aBOJCKOro OapabaHa Ha jeOenKy MOIXbEMHHUKA IMPH
HEJIOCTATOYHOM HATSDKEHHH, MPOU3BOJAT €r0 BBITSDKKY B IMOJIEBBIX YCIOBUSX (pacTsHYB KaOeib Ha 36MHOU
MMOBEPXHOCTH C TOJBEIICHHBIM K HEMY 4Yepe3 Bpallaroleecs COeIMHEHNE IPy30M U HamartbiBas Ha OapabaH co
ckopocThio okojo 1000 M/4) mim o mpormecce He MEHee JBYX CIIYCKOB M IOJABEMOB Kabens ¢ Ipy3oM B
CKBa)KUHE.

28.4.3 Kperutenne xabeqbHOTO HAKOHEYHHKA K TeO(M3MYECKOMY KaOero MPOM3BOJAT MPOBOJIOKAMHU
BHEIIHETO TOBHMBAa OPOHH, OCIAOINAS MECTO KpPEIUIeHHsS II0 CPaBHEHHWIO C Pa3pbIBHBIM YCHUJIMEM KaOels.
OpHEHTHPOBOYHOE YHUCIIO 3a/1eIbIBAEMBIX IIPOBOJIOK MpHBEAEHO B Tabnvue 6.

[Ipu wncnonp3oBaHMM Kabenss B KayecTBE THOKMX SIEMEHTOB (BCTAaBOK) CKBaXMHHBIX NPHOOPOB
pa3pbIBHOE yCHJIME €ro KpeIUIeHHs K y3JaM HpuOopa JOJDKHO OBITH paBHBIM Pa3pbIBHOMY YCHIIMIO 3aETIKU
Ka0ebHOTO HAKOHEYHHUKA.
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Tadauua 6 - YncJio0 npoBoJIOK reo(pu3nyeckoro kades, 3ajejbIBaeMbIX B Ka0eJIbHbIii HAKOHEYHUK

HduameTp xabenst, | ['myOunHa cycka, M KonnuecTtBo mpoBosok
MM HoBblit kabenb Wsnoc 15-20% Usnoc 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 CpamuBanue reodu3myeckoro kabens pEKOMEHIyeTcsi Kak KpalHss wepa. JlnuHa
HapalBaeMoro CHU3Y OTpe3Ka JOJHKHA COCTaBIATH He O6osee 20% AmMHBI KaOens, HaXOoAsIerocs: Ha Jedeke,
u He nipeBsimaTh 2000 M.

PeMoHT reodusmgeckoro kabens BBRIOIHSIIOT B CIydae, el OOphIB OPOHU HMIIH IPYTOE MEXAHHUYECKOE
MOBPEXKICHNE TPOM30IUIM HAa KOHLEBOM OTpe3ke ANNHOM He MeHee 300 M, B MPOTHBHOM CIydae OTPE30K
Kabessi ¢ HOBPEKACHHBIM YYaCTKOM HE00X0AUMO OTPYOUTb.

28.4.5 PazmeTky reoduznyeckoro kaleyiss B CTaMOHAPHBIX YCJIOBHSX BBINOJIHSIOT HAa Pa3METOYHOM
ycTaHoBKe, Hampumep, tuna YPC-10-10, obecnieunBatorieid pa3MeTky kabeis moj HaTskeHueM. HatsokeHue
JOJDKHO M3MEHSTBhCS TUIaBHO MiM cTymeHdaTo udepe3 500-1000 m, mepBeiii yuacTok kabemnst mmuHoi 2000 M
MOKET OBITh pa3MeUeH NPH MOCTOSIHHOW Harpy3Ke.

Hnst pasMeTkn KaOensi B TIOJNEBBIX YCIOBHSIX HCIIONB3YIOT MEPEHOCHBIE YCTaHOBKH, HalpHMeEp
YAPK2-0,5, a npu wmanbix TiayOuHax ckBakuH (Menee 300 M) jgomyckaercss pydHas pa3MeTka ¢
WCIIONb30BaHMEM MEPHOM JIeHThI. B mpomecce pa3MeTKy u Mocie Hee KOHTPONHUPYIOT HATMYHE BBICTABIISIEMBIX
MarHUTHBIX METOK.

Hoselil ka0enp B TeueHHE MEPBOrO MecALd 3KCIUTyaTallil PEKOMEHJIyeTCsl pa3MeuaTh Mepe KaXKAbIM
BBIC3/IOM Ha CKBOKHMHY. B HanpHeileM pa3MeTKy MpOBOJAT ¢ HMEPUOANYHOCTBIO, YKa3aHHOH B Tabnvue 7 B
OHSIX U KWIOMETpax mpobera kabemns yepe3 MEpHBIH PONMK, B 3aBUCUMOCTH OT TOTO, YTO PaHBIIE HACTYIHT.
OTH CPOKH YTOUHSIOT B KaXKA0M paiioHe padoT.

Tabéauua 7 - MakcuMasibHble HHTEPBAJIbI MEKAY NEePHOAUYECKMMH pa3MeTKaMH Kaless

[Nry6unaa [TeprnonuuHOCTH pa3MeTKH (IHEH, KM TIpodera)
CKBAXIHEL M Cpoxk dKcIITyaTalii MeHee 3 Mec. Cpok skcrryaTanun 6osee 3 mec.
Hun [Ipober, km Hun [pober, kM
1o 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 230 25 600
6osiee 7000 6 200 18 500

Kabenb moajiesxuT 00s13aTeNIbHOM MOBTOPHOMN pa3MeTKe:

- TOCJIC OCBOOOXKICHHUS OT MpUXBaTa Kadess Win npudopa;

- TOCJie HaXOXKACHHS Ha KapOTaXXHOM MOAbEeMHUKE 0e3 MCroib30BaHMs Oojee 1 mMecsna co CpoKOM
SKCIUTyaTaIyy 10 3 MECAIIEeB U 0oJiee 2 MECAIIEB CO CPOKOM IKCILIyaTanuy 3 Mecsia u oosee.

28.5 I'eodmznueckuii kabeb MK €ro OTPE30K CUUTACTCS HEMPUTOTHBIM K JTANbHEHIIIeH SKCIUTyaTalHH,
€CII UMEET MECTO:
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- 0OpPBIB XU,

- COIIPOTHBIICHUE U30JIAINH cocTapiisieT MeHee 0,5 MOw;

- KOJIMYECTBO OOPHIBOB IIPOBOJIOK OpOHM TMpeBhImIaeT 3 Ha 1 KM;

- aOpa3uBHBIN H3HOC TPOBOJIOK HAPYKHOTO MoBHBA IpeBsiiaeT 40% 1mo auaMeTpy;

- pa3pbIBHOE YCHIIME NIPH YHCTOM PAaCTSHKEHUH MEHbIEe HOMHHANBHOTO Ha 30% (ObIcTpoe yMEHbIICHHE
Pa3pbIBHOTO yCWJINS Ul HOBBIX KaOesiel, HE MMEIOIIMX CYIIECTBEHHOI'O a0pa3MBHOIO W3HOCA OpOHH, UTO
MO>KET HaOII0IaThCs PH SKCIUTyaTalllH B CKBRXKUHAX C CEPOBOAOPOIIOM);

- OBaJIBHOCTBH Kaleiyisi Jocturaet 3HaueHud 3,5% mpu pabore yepe3 myOpukaTtop u 25% Ans Apyrux
KaOenei.

28.6 CnyCKONObeMHBIC OTEpallii C IPUMEHEHHEM reo(hU3MYecKoro kademst OTHOCATCS K paboTam ¢
BBICOKOH TIOTCHIUATLHON aBapHHOCTBIO, IMO3TOMY WX BBINOJHSIOT, coOmoaas TpeOoBaHUsI, BIpaOOTaHHEIC
nonronerHeit npaktukoit ['MC.

28.6.1 Ilepen moacoenHEHNEM CKBKMHHOTO NMPHOOpa MPOBEPSIIOT CONPOTHUBICHHUE W3OJISIIHUU KU
Kabenst U OTCYTCTBHE OOPBHIBOB >KiiI. CONPOTUBIICHUE U30JISIITUH TOJDKHO OBITE B mipeaenax 0,5-20 MOw Ha Bcio
JUIMHY Ka0ens B 3aBUCUMOCTH OT BHIA BHINIOJHIEMbIX HCCIIEI0BAaHUN U padoT.

28.6.2 Ha paccrosuusax 10 m 50 M oT KabenpbHOrO0 HAKOHEYHHWKA Ha KaOelle yCTaHaBIMBAIOT XOPOIIIO
BUAMMBIE MPEAOXPAHUTENbHBIE METKHM M3 H30JSILIUOHHOW JIEHTH, HMHGOPMHUPYIOLIME O MNPHOIMKEHUH
CKBa)XHHHOTO MPHOOpPa K YCTHIO CKBa)KUHBI.

28.6.3 Cnyck reouzn4eckoro kadeisi B CKBaXKMHY OCYLIECTBIIIIOT CO CKOPOCTBIO, HE MPEBBIIIAIOMICH
8000 m/4, a mpu crycKe JJIMHHBIX cOOPOK - He mpeBblmatomeii 5000 m/4.

[Ipu noaxonae k 320010 CKOPOCTH CHIKAIOT 10 350 M/4, meperyck Kabemns He JOJKEH NPEeBBIIATh 2-5 M.
Crosnka npubopa Ha 3a00oe HE JAOJDKHA MpeBbILATh 5 MUH. MHOe 3HaYeHHE AOMYCTHMOTO BPEMEHHU CTOSHKH
onpesensieTcs TEXHUYECKUM COCTOSIHUEM CTBOJIa CKBAKMHBI W 3a0JIarOBPEMEHHO yCTaHABJIMBAETCS
COTJIAIIEHHEM MEXIy reo(pU3NIECKUM MPEANPHUITHEM U HEJPOTIONIL30BATENIEM.

Pe3koe Topmoxenme Oapabana meOemkum BO BpeMs CIIycka HEAOMyCTHMO BO HW30C)KaHHE
COCKaJTb3bIBaHM KaOemsl ¢ POIMKOB U €T0 JTANbHEHIIIero 00phIBa.

28.6.4 HaumnaTth mombeM KaOemsl cleAayeT IIaBHO, O€3 PBIBKOB, MEIJICHHO YBEIWYHBAsS CKOPOCTH
IOBIDKEHHS O 3HAYEHUs, MPUHATOrO Ui BbINOJHEHUs coorsercTByromux BugoB ['MC. Ilpu mpubnmxenun
CKBa)XHHHOTO npubopa Ha 50 M k Oammaky 00caZHOM KOJOHHBI WJIM K YCThIO CKB@)KHHBI CKOPOCThH JOJKHA
OBITH CHIKEHA 10 250 M/u.

Brlme nHTEpBana 3aluIaHUPOBAHHBIX MCCIIEOBAHUH, TIe HE BEAYT PETHCTPALMIO JAHHBIX, CKOPOCTb
noxpeMa yBenuuuBaioT 10 5000 m/4.

Ha BrIX0o€ U3 CKBa)KMHBI KaOeb OYHIIAIOT BCEMH BO3MOXKHBIMHU CIIOCO0AaMU - CTpyeH BOIBI, B 3UMHEE
BpeMs - Topstdeld BOJOH ¢ mapom, 00IyBOM BO3JYXOM, MEXaHHYECKHMMHU CKpeOKaMu, HO HE BPYUHYIO.

28.6.5 Cnyck u mogbeM Kabelsi KOHTPOJHMPYIOT 1O MOKAa3aHUsAM JaTYMKOB HATSHKEHUS W riryouH. B
HETOJBM)KHOM COCTOSIHUHM B OTKPBITOM CTBOJIE KaOemb JOIKEH HaXOAUThCS He 6ojiee 5 MUH.

B cnyudae Gomee mmTenbHBIX (Oonee 5 MHH) TEXHOJIOTHYECKHX OCTaHOBOK CKBA)KMHHOTO MPHOOpA,
HEOOXOAMMBIX I MPOBEACHUS HCCIICIOBAHWUN HEMOABIKHBIMU MPUOOpamMu (HampuMep, MPOU3BECTH OTOOp
po0 TMIaCTOBBIX (UIFOMAOB MK 00pa3IioB MOpo), kabeas HeoOxoaumo "pacxaxkuBath'. [l aToro Ha kabene y
OapabaHa y1e0eJKM yCTaHABIMBAIOT KOHTPOJIBHYIO METKY M NEPUOJMUYECKH CIIyCKalOT, a 3aTe€M MOJHUMAIOT [0
METKH HECKOJIBKO METPOB Kadens. JIUTENbHOCTh TEXHOJOTHUECKHX OCTaHOBOK ONPEAEISIETCS TEXHHYECKUM
COCTOSIHEM CTBOJIa CKBaXXKMHBI M 3a0JIarOBPEMEHHO YCTAHABJIMBACTCS COIVIALICHUEM MEXKAY Ieo(U3NUECKUM
MPEINPHUITHEM U HEAPOIIOJIE30BATEIIEM.

28.6.6 I'eopusmueckue ncciegoBanms U padOTHl B CKBAKMHAX JTOJDKHBI OBITH PEKPAIIeHbl, a Kabelb 1
CKBa)XHHHBII MPUOOP W3BJICUCHBI U3 CKBAYKUHBI TIPH:

- IOSIBJICHUU HEe(TETra30MpOsIBICHUH U TIEPETUBOB POMBIBOYHOH KHUIKOCTH:

- TIOTJIOIIEHUH TIPOMBIBOYHOMN KUAKOCTH C TIOHMKEHHUEM YpOBHS Ooee 15 m/4;

- BOBHUKHOBEHHH 3aTsDKEK Kabens npu MoabeMe;

- HEOTHOKPATHBIX OCTAaHOBKaX CKBAXXMHHOTO MPHUOOpA MPH CITyCcKe, KpOME KaK Ha U3BECTHBIX YCTyIaxX U
B KaBEepHaXx;

- IPOU3BOACTBE Ha OypoBOil paboT, HE CBA3AHHBIX C re0(U3NUECKUMH UCCIIEAOBAHUAMYI U MEIIAIOIIIX
IIPOBEACHUIO [TOCTIETHHX;

- BO3HUKHOBEHHH HEHCIPAaBHOCTH J1a00OPAaTOPHH, TIOABEMHUKA, CKBAXKMHHOTO IpuOopa, Kabens;

- YXYIIIEHUW METeOyCloBUH: mpu Buaumoctd Menee 20 M, ckopoctu Berpa Oonee 20 m/c,
00JIeIeHeHNH Kabes.

28.7 B cmydae mpuxBaTa KaOensi WM NpuOOpa, KOTOPHIA (PUKCHUPYIOT MO MPHONMKECHUIO 3HAUYCHHS
HATSDKEHMS KaOelst K ero pa3pbIBHOM MPOYHOCTH, HEOOXOAMMO HEMEUIEHHO OCTAHOBUTH MOIBEM.

Hns ocBoOOkIeHHsT Kabens OT MpHUXBara MPOBOMAT MHOTOKpaTHBIE "pacxakuBaHus' KaOens c
M3MEHEHUEM Harpy3Kd OT 3Ha4eHUsS] Macchl KaOelsl 10 TOJOBUHBI (DaKTHYECKOTO Pa3phIBHOTO YCHIIHMS B TOYKE
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3aJIeJIKK €ro B KaOeJIbHOM HaKOHEYHHKE. [lepeMeHHbIe Harpy3KH CO3JIat0T ¢ TIOMOIIBIO MOIbEMHHUKA, HATATHBAS
Ka0elb U pe3Ko CHUMas HaTSHKEHHE OTKITIOYEHUEM TPHUBO/IA JIEOSIKH.

Wuorga xabenms ymaercsi 0CBOOOJUTH, OCTABHB €r0 HAa HEKOTOPOE BpeMs O] CHIIBHBIM HaTSKEHHEM.
Ecmm Takas ™Mepa He [aeT TIOJNIOXKUTENBHBIX pPE3yJNbTaTOB, TO BHOBb IOBTOPSIIOT MHOTOKPATHBIE
"pacxakupanus". VX mpekpamaror mpu SBHOW 0e3pe3yNbTaTUBHOCTH BEHITIONHSIEMBIX NEHCTBHUI, HO B JIFOOOM
ciydyae mipu obOpasoBanuu "kyuka"', "doHaps" WM MOpHIBaxX MATH W 0OJee MPOBOJIOK OpOHH HAPYKHOTO
MIOBUBA.

28.7.1 Tlocne HeygauyHBIX TMOMBITOK OCBOOOXICHHS Kalens '"pacxaXMBaHHEM' €ro OCTaBJISIOT IO
HATSDKEHHEM M OTOBEIIA0T PYKOBOACTBO T€OPHU3MUECKOTO MPENNPUSTHI U HEAPOIOIb30BATENSI O BO3HHUKILIEH
aBapuiiHoil cutyaumu. [locnemyromye MeponpusaTHs MO JUKBUAALMU aBapUM BBIMOJHSIOT COTJIACHO IUIAHY,
pa3paboTaHHOMY OOCHUMH CTOPOHAMH.

28.7.2 OOpbIB reodu3nuecKkoro kabens NpH MPUXBATEe OCYIIESCTBISIIOT OypoBOH JeOeaxo wim
ne0eaKoil TOAbEMHUKA, €ClIH paboThl BBINOJIHSINCH B OOCAKEHHONW CKBaXMHE O0€3 TPy30MOABEMHOIO
MEXaHN3Ma.

OOopBaHHBIT B CKBOKWHE KOHEIl KaOellss 3aXBaTBIBAIOT C IOMOINBIO CITYIIEHHOTO Ha OypPHIBLHBIX
TpyObax (mmm HKT B oOcaxeHHBIX CKBakWHax) 'epima", TPEICTaBISIONIET0 COOOW CTalbHOW KOHYC C
MIPUBAPEHHBIMHU K HEMY TIOJ] YTIIOM KPIOKAMHU.

28.7.3 Jlpyroii BapuaHT OCBOOOXIEHHS KaOels, mpubopa U Tpy3a, KOTOPblE HE MMEIOT JIOBHILHOM
"rpebeHKn" Ha TOJOBKE, PEATH3YIOT C MOMOIIBIO OBEPILOTA WM MAaTpyOKa, BHIIOJHSIIOIIETO POJIb OBEPIIOTA
IUIs 3aXBaTa CKBaXMHHOTO npubopa. s sToro:

- kabenp 00py0aroT y 1edeIku MOABEMHUKA;

- IPOMYCKAIOT KOHEell Kabesst Yepe3 OTBEPCTHE B OBEPILIOTE;

- 00pyOJIeHHBI KYCOK KaOess CpaluBarOT ¢ KaOejeM, OCTaBIIMMCS Ha JieOCIKe, U HATATHBAIOT C
ITOMOIIIELIO JIEOEIKH MO IHEMHIKA,

- OIyCKAIOT OBEPLIOT Ha OypuibHBIX TpyOax min HKT 6e3 ux BpaiieHust, OCTaBisis Kabellb 3a BHEIIHEH
ITOBEPXHOCTRIO TPYO;

- OIycTHB TpyOBbl Ha TIyOMHY, Ha HECKOJBKO METPOB NPEBHINAIONIYI0 TIyOMHY TNpUXBara,
BOCCTAHABIHMBAIOT IUPKYJSAIMIO W MEUIEHHO OITycKas TpyObl (M CTpaBiuBas KaOelb ¢ Jie0enKu MOJbeMHUKA
IIPH YBEIMYEHUHN HATSHKEHHS) MPOMBIBAIOT CKBXKWHY NI0 JIMKBHJAIMH TPUXBATA, KOTOPYIO OMPEAEISIOT IO
Pe3KOMY YMEHBIIIEHUIO HATSHKEHMsI KaOes;

- €CJIM TIPUXBAaYeH TaKXKe CKBAXHHHBIA NpHOOp, TO CHYCK TPyO MPOAOIDKAIOT A0 BXOJAa TOJOBKU
mpubopa B OBEPIIOT;

- morpeM Kabens u TpyO mociie TMKBUAALWY MPUXBaTa IPOU3BOAAT CHHXPOHHO Ha Mallo CKOPOCTH.

28.7.4 Ocobble MepbI PEAOCTOPOKHOCTH NPEATNPUHAMAIOT TPH JTUKBUAALNH PAJHAUOHHBIX aBapuil.

28.7.4.1 PagmanmonneiMu aBapusimu npu npoBeaeHun [MIC um pabGor mpubopamu Ha kabene B
HE(TSHBIX M Ta30BbIX CKBOXWHAX SBISIOTCS COOBITHS, OOYCIIOBIICHHBIE HEHCIIPABHOCTSMH TEXHUYECKUX
CpPE/ICTB, HENPAaBUIBHBIMHU JICHCTBUSMU PAOOTHUKOB, CTUXHUIHBIMU TPUPOJHBIMU BO3JICHCTBUSMH WA UHBIMH
MIPUYMHAMH, BBI3BIBAIONINE MTOTEPI0 MCTOYHMKA MOHM3HPYIOUIETO HM3ITyYeHUs, KOTOpas MOXKET MPUBECTH WIIH
MIPUBOJUT K OONy4YEHHWIO JIIOJEH BBINIE YCTAHOBIEHHBIX HOPM WJIM DPagUOaKTHBHOMY 3arpsS3HEHHUIO
OKpY>Karollel cpeibl.

K HanGornee pamualiioHHO OITACHBIM aBapHsIM OTHOCST:

- 00pBIB IPUOOPA M OCTABIIEHUE HCTOYHNKA HOHU3UPYIOIIETO H3ITYICHUS B CKBAXKHHE;

- IOBPEXXJCHNUE UCTOYHNKA, aBAPUHHO OCTaBJIEHHOTO B CKBAXKHHE;

- MOTEPI0 UCTOYHHMKA B MYTH CIEJOBAHHS K MECTy NMPOBEICHHS paOdOT WK IPH BPEMEHHOM XpaHCHHU
Ha CKBa)KUHE;

- paspylieHue (pasrepMeTH3anus) COACPIKAlIUX PaJAMOAKTUBHBIE HW30TONBI TPAaHCIIOPTHPYEMOH
AKTUBAIMOHHOW YCTaHOBKH, €MKOCTH C MEYEHOH J>XHAKOCTHIO WIM JHMHUNA OOBA3KH YCThSI CKBA)KMHBI, C
UCTIOJH30BaHNEM KOTOPBIX ITPOM3BOAUTCS UX 3aKauKa B CKBAKHUHY.

28.7.4.2 IlepeueHb BO3MOXKHBIX paJWAIlMOHHBIX aBapHil I KOHKPETHBIX YCJIOBHH paboTsl ¢
MOHM3UPYIOMMMH HCTOYHUKAMH ¥ PAJHOAKTUBHBIMH BEIECTBAMH 3a0JaroBpeMEHHO COTJIACOBBIBAeTCA C
OpraHaMy TOCYJapCTBEHHOTO CAaHUTAPHO-3IIHEMHOIOTHYECKOTO HAA30pa.

28.7.4.3 JluxBumanus paguallOHHBIX aBapWi OCYIIECTBISIETCS CHWIaMH HE(TSIHOH, Ta30BOM u
reoU3MYeCKOi OpraHU3aIil 10 WHINBUAYAILHOMY IUIaHY, COTJIACOBAHHOMY C PErHOHAIBFHBIMHA OpraHaMH
rOCyIapCTBEHHOTO CaHHTAPHO-3IHIEMHOIIOTHYECKOTo Haa3opa, ['ocatomuamzopa Poccuu, MIIP Poccun, mpu
y4acTuy, B cilyyae HeoOxoaumoctH, cui u cpencts MUC Poccun.

ObecnieueHre paanallMOHHOW 0€30MacHOCTH IMPH JIMKBUAALMU aBapUW JIOJDKHA PErIaMeHTHPOBATHCS
0TpacieBoOi MHCTPYKIHMEH, pa3paboTanHoi Ha ocHoBe TpeboBanuit Cl1 2.6.1.799-99 "OcHoBHBIC CAHUTAPHBIC
mpaBuiIa obecneueHus paguannonnoi 6ezonacHoct OCIIOPB-99", M: Munsnpas Poccun, 2000.

28.7.4.4 Tlpu TUKBUIAIIMN aBapUH 00S3aTEeIBHBI:
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- TIOCTOSTHHBIA PaJMAIIOHHBIN KOHTPOJIb MPOMBIBOYHOW KUAKOCTH W OypHUILHOTO HHCTPYMEHTA,
MU3BJICKACMBIX NX CKBA>XHUHBI,

- TIOATBEPXkKAEHUE (PaKTa HAXOXKAEHHUS CKBaKMHHOIO NMpuOOpa ¢ MCTOYHHKOM Ha 3a00€ U OTCYTCTBHE
pasrepMeTH3alyuu UCTOYHHKA;

- KaK KpaiiHee CpeICTBO, NPUMEHSIOT TaMIIOHaX CKBOKMHHOTO NMpHOOpa IIEMEHTHBIM PacTBOPOM C
JaTbHEHIIMM KOHTPOJIEM I'OJIOBBI LIEMEHTHOTO KaMHSL.

IIpu aBapum c pasrepmeTn3aneldl HMCTOYHMKA PAaOOTHl MO JHUKBUAALMH BEOYT C OO0s3aTEIbHBIM
JO3UMETPHUECKUM M PAaJHOMETPHYECKUM KOHTPOJEM, KOMIUIEKCOM Mep IO Je3aKTHBAlMH M 3alluTe
nepcoHana.

28.7.5 O kaxmol paAMallMOHHON aBapHHM COCTABIAIOT aKT C yKa3aHHMEM MPUYMH U Mep IO HX
npeaynpexacHuio. B cinydae pasHornmacuii mpu omnpeneNeHHH TPUYMH aBapuH JOJDKHA OBITh IPOBEICHA
TEXHHUYECKasl IKCIEPTU3A TPETHEU CTOPOHOM.

29 JlyopukaTopbl

29.1 JlyOpukatopbl peAHa3HAYeHBI 11 00ecredeHus CIIycKa U MoJIbeMa CKBaKWHHBIX MPUOOPOB Ha
kabere WM MpoBOJIOKe 0e3 pasrepMeTH3aIiy YCThsl CKBaXHHBI. X ycTanaBnmuBaioT Ha OydepHO# 3aIBIKKe
(hoHTaHHOI apMaTyphl IEHCTBYIONINX CKBaXHH.

29.2 JlyOpukaTop MAOJDKEH COJlep)KaTh CHH3Y-BBEPX CIEAYIONIME OCHOBHBIE ()YHKIIMOHAIBHBIC
3JIEMEHTBI:

- IEPEXOIHUK AJIsI coequHEHMs ¢ OypepHOil 3aJBIKKOI;

- IPEBEHTOP JIsl aBaPUIHOTO TIEPEKPHITUS CKBAYKHHBI € Kabenem;

- CHTHAJIM3MPYIOIEE YCTPONUCTBO (JIOBYINKY) JJIsi WHAMKALMK BXOJa NpuOOpa B JIyOpUKATOp NpHU
NoJbeMe M TPEIOTBPAILCHUS MaJCHUS TPUOOpa B CKBaXHMHY B CIIydae €ro aBapuiHOTO OTpBIBA OT Kabels B
myOpuKaTope;

- Kamepy JUId pa3MeIeHus mpuoopa ¢ Tpy3amu;

- YIDIOTHUTEIHHOE YCTPOHUCTBO IS TepMETHU3ANH Kabelst (TIPOBOJIOKH).

29.3 IlepexomHuk momkeH OBITH 000OpymOBaH (QuiaHIlEM, IapaMeTpsl M pa3Mepbl KOTOPOTO
COOTBETCTBYIOT pa3Mepam (prania OydepHoi 3aaBIKKH (POHTAHHOMN apMaTyphl CKBaKHHBI.

29.4 TlpeBeHTOp TmpeaCTaBIsieT COOOW HWJIMHIP C Pa3MEIIeHHOW B HEM Mapod NHIMHIPHYECKUX
IDIaMIeK C TOPIEBHIMU YIUIOTHEHUSMH Ul T€PMETH3AIMKA CKBAXHHEI. llepeMenieHne Iamek npu 3aKphITHH
WIA OTKPBITHM NPEBEHTOpPA OCYLIECTBIISCTCS BPYYHYIO TMPH IMOMOIIM PEe3bOOBOM Mapbl BHHT-TAliKa WM
JUCTAaHIMOHHO TPW IMOMOIIY THAPOLMIMHIApPA C THUAPABIMYECKHUM NPUBOJOM. B 3aBUCHMOCTH OT YCIOBHMA
MPUMEHSIIOT OJUHAPHBIC MPEBEHTOPHI C OJHOM Mapoi IUIalleK W MHOTOPSAHBIC - € AByMs W Ooliee psuamu
TUTalIeK, pa3MeIIeHHbIX B pa3HbIX KOPITycax WM B OJHOM KOpITyce.

29.5 CurHanmsupymoliee yCTpOUCTBO (JIOBYIIIKA) CHAOKEHO MOBOPOTHOM 3aCIIOHKOW C PYYHBIM WU
THAPABINYECKUM TIPUBOAOM sl oOecredeHus] Npomycka MpuOopa B CKBaXHWHY INPU BBIXOIE €ro u3
nyOpukaTtopa. 3acioHKa AaBTOMATHYECKH TPOIYyCKaeT NpuOOp B JIyOpUKaTop TpW TOABEME U 3aTeM
IIepPEeKpPhIBAaeT BXOTHOE OTBEPCTHE.

29.6 Kamepa mnst pasmemieHUs] mpudopa ¢ rpy3aMd COCTOMT M3 CEKIIMOHHBIX TPyO, CBUHYMBAEMBIX
MeXIy co00i ¢ TIOMOINBI0O HAKUAHBIX TaeK C TpamnerenJaIbHON pe3rOoit. [lnnHa Habopa CEKIMOHHBIX TPYO
JIOJDKHA OBITH Ha 1 M OoJbIIe UIMHEI CITyCKaegMoro mpubopa M Habopa TPy30B, KOTOPBIE YCTaHABIMBAIOT HAJI
KaOeNbHBIM HAaKOHEYHHKOM JUIS TPEOJIOJICHHS BBITAIKHBAIOIIEH CHIIBI, MPOIOPIUOHATHHON IaBICHUIO B
CKBa)XKMHE U TUTOLIAIU MTOTIEPEYHOT0 CEUeHUs Kades.

29.7 YIIOTHUTENbHOE YCTPOMCTBO MpH paboTe ¢ reodusnyeckuM Kabenem NpencTaBiseT coOOoi
KOMOWHALIMIO YIUIOTHUTENEH HECKOJAbKMX THIOB. [lo TNpuHOMIY JEWCTBHSI pPa3MYalOT YIUIOTHUTEIIH:
KOHTaKTHBIE - JICHCTBYIOIIME 3a cUeT OOXKaTHs KaOelsl Pe3MHOBOW BTYJIKOM MpPU MOMOIIM THAPABINYECKOTO
WIMHIPA C TUAPOIPHBOIOM; THIPOAWHAMHYECKHE (Ta30JUHAMUYECKHE), B KOTOPBIX IrepMETH3alus Kabens
CO3/1aeTCsl 32 CYET TMAPOJUHAMHYECKUX (Ta30AMHAMUYECKHX) MMOTePh M CHW)KCHHS JABIICHUS Ha BBIXOJE M3
YIUIOTHUTENS TPH MPOTEKAaHUH OTBOJUMOTO B IPEHAKHYIO CHCTEMY (IIFOH/a, 3aTOTHSIOMIET0 CKBAKUHY, depes
3a30pel MEXAy KabemeM W KaduOpOBaHHBIM OTBEPCTHEM; THUAPOCTATUYECKHE, B KOTOPBIX Te€pPMETH3AIHA
OCYIIECTBIISIETCS IMOAa4Yeil B 3a30p MEXIy KaOelleM W KaIMOpOBaHHBIM OTBEPCTHEM YIUIOTHSIOMIEH CMa3KH O
JIABJICHUEM, TIPEBBIIIAIOIINM YCTHEBOE, CIICIIHATBHON CTAaHITUEH ITOTadl CMa3KH.

[Ipu paboTe ¢ MPOBOIOKON MPUMEHSIOT TOJIBKO KOHTAKTHBIN YIUIOTHUTENb.

29.8 Tumopa3meps! JyOpHKAaTOPOB ONPENEINAIOTCS HAOOpPOM OCHOBHBIX IapaMeTpOB, INIaBHBIMH U3
KOTOPBIX SIBIISIIOTCS AaBJICHUE HA YCThE CKBAXKMHBI M YCIOBHOE MPOXOJHOE CCUEHHE KaMephl I Pa3MeIleHHs
npubopoB. ONTUMAIBHBIN apaMETPUUECKUH s TTIaBHBIX 3HAUYCHUH YCTheBOro masienus - 2, 10, 14, 35, 70,
105 Mlla; a mapameTpuuecKuil psiJ YUCIOBBIX 3HAUEHUI YCIOBHOTO MPpOXoAHoro ceueHus - 50, 65, 80, 100 mm.
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29.9 JIyOGpuKaTOphl SKCIUTYaTHPYIOT B KOMIUIEKTE C BEPXHUM U HIDKHUM HAIPABIISIOMIAMHA POJIUKAMH
JUTSI TIpOTTyCcKa Kadelrst (TTPOBOJIOKH ).

BepxHnii ponMK yCTaHaBIMBAIOT Ha YIJIOTHUTENFHOM YCTpOiicTBE IyOpHKaTOopa NpH IMOMOIIH
ITOBOPOTHOTO KPOHIITEHHA WIIH 3aKPEIUIIOT HA aBTOHOMHOM T'PY30TI0Jb€MHOM YCTPOMCTBE.

HwxHamit pommk 3akperuisitoT Ha (QOHTAHHOW apMaType CKBOKWHBI JHOO Ha aBTOHOMHOM
IPY30MOAbEMHOM YCTPOUCTBE.

29.10 MoHTaX M JAEMOHTaX JyOpHUKaTopa Ha YCThE CKBOKHUHBI OCYIIECTBISIOT, IIOJIB3YSChH
Ipy30M0IbEMHON J1e0eIKOM, KOTOPYIO YCTaHaBIMBAalOT Ha (OHTAHHOW apMaType WM Ha MauTe (CTOHKe)
TyOpHuKaTopa, MO0 C MOMOIIBIO CIENHUATBHOTO TPy30MOJbEMHOI0 yCTpOicTBa (HampuMmep, reou3nveckon
BBIIIKH).

29.11 TIlocne ycraHoBKM nyOpukaTopa Ha (anern; OydepHOH 3aiBIKKM (DOHTAHHOM apMarypsl
NPOBEPSIIOT €ro Ha TEPMETHYHOCTD MyTEM ITOCTETICHHOT'O TIOBBILICHUS IABICHUS CKBKHHHOTO (IIIOUAA.

29.12 OkcmryaTarnuio TyOpHUKaTOpOB, B TOM YHCJIE WX THIPABIMYCCKHE HCIBITAHUS W OIPECCOBKY,
OCYIIECTBISIFOT B COOTBETCTBHM €  TPEeOOBaHHAMH JICHCTBYIONIMX HOPMATHBHBIX JOKYMECHTOB H
9KCIUTyaTallMOHHON JTOKYMEHTAIHH.

30 TexHu4eckoe 00CTy’;KMBAHME CKBAKHHHBIX IPUOOPOB

CkBaxunnele npubopsl ['MC sBISAIOTCS HW3MEPUTENBHBIMU CPEICTBAMH, KOTOpBIE pPabOTalOT B
arpeccUBHOM cpejie B SKCTPEMAaJIbHBIX YCIOBHAX U HYXKIAIOTCA B TIIATEIBHOM yXOJ€ B IEPHO IKCILTyaTallHuu.

30.1 IoarotoBka CKBaXMHHBIX NPUOOPOB B CTAllMOHAPHBIX YCIOBHSX IEpel BHIE3IOM Ha CKBKUHY
BKJIIOYAET:

- IOJTy4YEeHUE, OCMOTP U TIPOBEPKY PabOTOCIOCOOHOCTH CKBRKWHHBIX TIPHOOPOB;

- TIOJTy4€HHUE PACXOAHBIX JAeTalel, MaTepHallOB U HCTOYHUKOB PaMOAKTUBHBIX M3ITyUYEHHIT;

- 3amUch B 0a3y JAHHBIX PETUCTPATOpa 3arojOoBKa CBEJACHWUH O THIAX M HOMEpax IONyYeHHBIX
pubopoB (cM. M. 6.4.3), pe3yabTaToB MOCIETHUX MEPUOUIECCKUX KATUOPOBOK pruOopoB (M. 6.2.2) u JaHHBIX
IIPEbIAYIINX UCCIEI0BAHUM, €CIIM 3TO HEOOXOAUMO IS BHIIIOIHEHHS 3aJaHusl.

30.1.1 OcmoTp ¥ TPOBEPKY pabOTOCIIOCOOHOCTH CKBOKWHHBIX MPHOOPOB MPOBOAST B CIENHATHHO
MOJATOTOBJICHHBIX [UIA 3THX Pa0OT MOMEIIEHHAX, KOTOPBIE OTBEYAIOT TPEOOBAaHMSAM TEXHHKH O€30IIaCHOCTH H
9PrOHOMUKH, PETJIAMEHTUPYEMBIMU HOPMaTHBHBIMU TOKYMEHTAMH.

[IpoBepke NOANEKUT:

- KOMIUIEKTHOCTh MpPHUOOPOB, BKIIIOYAS MOJIEBBIE KaTUOPOBOYHBIE YCTPOMCTBA, CIIEHUAIM3MPOBAHHOE
BCIioMoraTeiabHoe 000pyJOBaHKE, KITIOYH U TIp.;

- COCTOSIHUE OXPaHHBIX KOKYXOB MPUOOPOB (OTCYTCTBHE TPEIIUH, AedhopManuii);

- HAJIMYHE 3aIIUTHBIX KOJITaKOB B MPOOOK-3ariIyeK;

- COCTOSIHUE Pe3b0 M HAIMYKE CMa3KH Ha MPUOOPHBIX TOJIOBKAX MPUOOPOB;

- COCTOSIHHE pPE3WHOBBIX VIUIOTHUTEIBHBIX KOJEI ¥ 3alIUTHBIX (ITOPOIIACTOBBIX MPOKIAI0K
CTBIKOBOYHBIX Y3JI0B, B TOM YHCIIE KAMEP UCTOYHUKOB PaIMOAKTHBHBIX M3TyUYCHHH U JiepyKaTelieil HCTOUHUKOB;

- YHCTOTa MOBEPXHOCTEH PO3ETOK M BMJIOK Pa3beMOB NPHUOOPOB M CTHIKOBOYHBIX Y3JIOB MOJIYJeH
KOMOWHHPOBAHHBIX IIPHOOPOB;

- YUCTOTa M HAIWYME CMa3KH B DPBIYAKHBIX CHCTEMax IPHXHMHBIX YCTPOHCTB, OTCYTCTBHE HX
MEXaHMUYECKUX TOBPEKICHU;

- OTCYTCTBHE MOBPEKACHUI PE3MHOBBIX KOMIIEHCATOPOB, HX T€PMETUYHOCTB;

- HAIMYKE ¥ yPOBEHb Maciia B KOMIICHCATOPAX;

- COMPOTHBIICHHE M3OJILIMU KU Teopu3nyeckoro kabens (IODKHO Haxomutbes B mpenenax 0,5-20
MOwm);

- paborocmnocoOHOCTh MPHOOPOB B KOMILIEKTE C MOJIEBBIM KAIMOPOBOYHBIM YCTPOWCTBOM C JaHHBIMU
SK3EMIUIIpaMK Ta00paTOPUH (CTAHIINN) U KAPOTAXKHOTO MO IHEMHHUKA.

30.1.2 B mpubopax, B KOTOPBIX UCIOIB3YIOTCS HCTOYHUKN PaJOaKTUBHBIX H3TYYEeHUH, POBEPSIOT:

- COXPaHHOCTb y3J1a KPEIUIeHNSI HICTOYHHKA;

- HUIN4YKE OTMETKU Ha Hapy>KHOI MMOBEPXHOCTH KOXKyXa B MECTE PACIIOI0KEHHUS NCTOYHUKA,;

- OTCYTCTBHUE Ha HapyXHOH IMOBEPXHOCTH KOXyXa yJacTKOB (IIeJIel, KaBepH U T.II.), HA KOTOPBIX MOT'YT
CKaITUBAThCS 3arpsI3HEHUS, TPy IHOYJAJIIEMbIE CPEICTBAMU OUHUCTKH WIH A€3aKTUBALHU.

30.1.3 IToaroroBka mprOOPOB C YIPaBISIEMBIMA MPIKAUMHBIMU W/WITH NEHTPUPYIOIINMH YCTPOHCTBaMHU
JOJKHA 00ECTICUNTh MX HAZEKHOE PACKPBITHE U 3aKPBITHE 110 KOMaHJE C IIOBEPXHOCTH.

30.1.4 IlpuGopsl, mpeaHA3HAUYCHHBIC JUIS TIPOBEICHUS WCCICHOBAaHWH, JOJDKHBI HMETh HE
MIPOCPOYEHHBIE JaThl KalHOPOBKH, COOTBETCTBOBATH MO OJKCIUTyaTallMOHHBIM MHapamMeTpaM MaKCHUMaJbHbBIM
JaBJICHUAM M TeMIlepaType B MHTEpBajie UCCICIOBAHUI U MUHUMAIBHOMY MPOXOJHOMY CEYCHHUIO CKBAaXKHHBI -
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JIaMeTp npubdopa oJbKeH OBITh MEHBIIIE AUaMeTpa OTKPBITOrO CTBOJIA HE MEHEe YeM Ha 25 MM, W AuameTpa
KOJIOHHHI - He MeHee 4eM Ha 10 MM.

30.1.5 Ilepen TpaHCTTOPTHPOBKON MTPHOOPOB HA CKBAKWHY NPOW3BOIAT WX pPa30OpPKy Ha dYacTH,
IIpeJHAa3HAYEeHHbIE K TPAaHCIOPTUPOBKE, M YCTAHABIMBAIOT IUTATHBIE KOJNAaku M mpoOku. B mpubopax,
TpeOyIOIKX NPH TPAHCIIOPTUPOBAHUM apPETHPOBAHHUS MEXaHHYECKUX Y3JI0B (HalpuUMep, B HHKIMHOMETPax),
BBIIIOJTHSIOT TpeOyeMble OIepalid B COOTBETCTBUM C OKCIUIyaTalMOHHON nokymeHTauueil. Ilpubopsr
YKJIQABIBAIOT B MPUCIIOCOOICHUS TPAHCIIOPTHBIX CPENCTB, NPEeIHA3HAUCHHBIE TSI X MEePEeBO3KU (KOHTEHHEPHI,
JEpPEBSIHHBIC JTOXKEMEHTHI ¢ (PUKCUPYIOIMMHU 3aKUMaMH U T.I1.), U 3aKPEIUISIOT JJIs1 UCKIIIOYEHUS ITepeMeIICHUH
U COyIapeHu#, a Takxke AJsl ociaalieHus BO3ACHCTBUs BUOpauii U ynapoB. [Ipubopsl, npenHazHaYeHHBIE LIS
MEPEBO3KH B BEPTHKAJIHLHOM TMOJOXKECHUHU (HAIPUMEpP, WHKIMHOMETPHI), AOJDKHBI OBITh 3a()MKCHPOBAaHBI B
COOTBETCTBYIOILINX MPUCTIOCOOICHUSIX, HU3 MPHOOpa JOIKEH ONMUPATHCS Ha PE3UHOBBII aMOpTH3aTOP.

30.2 [ToaroToBKa CKBaYKUHHBIX TPUOOPOB K CKBaYKHHHBIM HCCIICOBAHMSM:

30.2.1 Ilo mpuOBITHIO HA CKBaXWHY MPOBOAAT Pasrpy3Ky HpHOOpPOB Ha MOATOTOBIIEHHBIE MecTa
pabouell MIOMAAKKM - CTOSKM M MOCTKHM OYpOBOH - C yYeTOM OYEpEeIHOCTH TPOBEIEHHUS HCCIIEIOBaHUM.
Pasrpy3sky u mepeHocky mNpHOOpPOB OCYIIECTBISIOT C HCIOJIb30BAHHMEM INTATHBIX INPHUCIOCOOIECHUM
(crienuanIbHBIX PyUEK, TENIEKEK, KICIIEBbIX 3aXBAaTOB U T.IL.).

30.2.2 3azemuaroT (COMPOTHBIIEHWE 3a3eMJICHHS HE MOJDKHO TpeBbmaTh 4 OM) W MOAKIIOYAIOT
71a00paTopuio (CTAaHUMIO) U KapOTAXKHBIM MOABEMHUK K HJIEKTPUUECKOW CEeTH MUTaHMS OypPOBOM, MPOU3BOIST
CTBIKOBKY wyacTedl mpubopa (Monyineli KOMOWHHPOBAaHHBIX NPHUOOPOB), 3aIUIAHUPOBAHHOIO K HPOBEICHHIO
uccnenoBanuil nepebiM. COOPKY MPOBOIST HAa MOCTKaxX C MCHOJB30BAaHMEM IIOACTaBOK. B mporecce cOopku
MPUHUMAIOT MEphI, HCKIIOYAIOIIUe ToNaJaHue BJard B pa3beMbl CTHIKOBOYHBIX y3J70B. [Ipu HeoOXxomumocTH
MIPOBOJAT pa3appeTHPOBaHNE MEXaHHUYECKHUX Y3JI0B Mprbopa.

30.2.3 [NoakmrovaroT K Jiaboparopuur (CTaHIMK) MPUOOp depe3 reodusnyueckuil kabenb MObEMHHUKA,
IIPOIYIICHHBIN Yepe3 MOJABECHON M HAaNpaBsOWUNA ponukyd. IlogaroT nmurtaHue W BBIIOJHSIOT TECTUPOBAHUE
perucrparopa CKBaXHHHOTO MPUOOPa M HEOOXOANMBIE KaTHOPOBKH.

30.2.4 IlpubGopsl, paboTaroniyie ¢ WCTOYHUKAMHU DPATUOAKTUBHBIX W3ITyYeHHUH, pa3MelalT Ha
MIOJICTAaBKAX KOJJIMMAIMOHHBIMU OTBEPCTHAMHU BBEPX; IIPOBEPAIOT pab0OTOCIIOCOOHOCTh MX JEKTPOHHBIX CXEM
U DIIEKTPOMEXaHUYECKUX MPUBOJOB NPWKUMHBIX Y3JIOB; JOCTABISIIOT K M3MEPHUTENBHOMY 30HAY 3aIlUTHBIN
KOHTEHHEp C MCTOYHUKOM, MOMELICHHBIM B XPAaHWIHIIE H30TONOB B JEp)KaTellb MCTOYHHMKA, U C IOMOLIBIO
JUCTAaHIMOHHOTO MHCTPYMEHTA (3aXBaT, MaHHUITYJIATOP) IIEPEHOCAT UCTOYHHUK B KaMepy 30HAa; YCTAaHABIUBAIOT
Ha UW3MEPUTENBbHBIA 30HI TMOJEBOe KanuOpoBouHOE YyCTpoHcTBO. Ha oxpaHHOM KOXyxe MOAyNs B
HETIOCPEACTBEHHON ONM30CTH OT KaMephbl YCTaHABIMBAIOT, UCIONb3YS AUCTAHUIUOHHBI HHCTPYMEHT, (Diaskok
CO 3HAKOM pagualMOHHOW omacHOCTH. [locnme kamnOpoBKH YHansioT (UIakOK CO 3HAKOM paJuallMOHHOM
0€30IacHOCTH U TI0JIEBOE KaTHOPOBOYHOE YCTPOMCTBO.

B cnyuae ucronb3oBaHus B cOOpPKE MOJyJeld ¢ MCTOYHMKAMH Pa3HBIX BHJOB H3IyUYCHHUS, MEPBHIM
KaTMOpyIOT  MOJyJdb,  pPa0OTalOMMi ¢  WCTOYHHKOM  TaMMa-u3jIydeHus  (HampuMep,  MOIYJb
ramMma-TaMMa-KapoTaxa).

30.2.5 /JIns TpaHCIIOPTHUPOBKH TMpHOOpa Ha YCThe CKBAKWHBI CHUMAIOT NMHTaHHE C NpuOopa U 1O
KOMaHJIe PyKOBOJUTENS padOT Ha MUHMMAJIbHOM CKOPOCTH NPOU3BOAAT HAMOTKY reodusndeckoro xabens Ha
Oapaban nebemkn mogbeMHMKA. llepconan maptuu (1 YemoOBEK) CONMPOBOXKAAET MpUOOp, obecrednBas ero
cBoOoaHOE mepemenieHre. KoHTponb 3a TpaHCHIOPTHPOBKOM mpubopa (COOPKH) OCYIIECTBIISIOT MAIIMHHUCT
MOIBEMHUKA M PYKOBOIUTEIb PAaOOT BHU3YAIbHO M IO IOKA3aHMSIM HM3MEPUTENICHl CKOPOCTH IBMXKEHHUS H
HATsDKeHMsI Kalens M cueTdymKka IIyOMHBI, HOJIB3YSACh IBYCTOPOHHEH CBS3bIO (CHTHANM3aLMel) Ha ydacTKe
MOCTKHU-TIOTEMHUK.

Bo Bpems mepemerieHus mpuOopa, coAepiKallero UCTOYHHK PaJAMOAKTUBHOIO HU3JIy4eHHs, Mpuoop
MOJIICP’KUBAIOT C TIOMOIIBIO JUCTAaHIMOHHOTO HHCTPYMEHTA (HalpuMep, KPIOUbeB, 3aXBaTOB), pacnoiarasch Ha
ydacTKax MpuOopa, MakKCUMallbHO YAAJICHHBIX OT MCTOYHHKOB M3ITydeHHs. Hampasienue npubopa, moTHATOTO
HaJl YCTbEM CKBa)XKHMHBI, B YCThE KOJIOHHBI BHIMOJHSIOT C UCIIOJIL30BAaHUEM KPIOKa C JUIMHON PYYKH He MeHee |
M.

30.2.6 Ilocne mogasaTHS MTPUOOpPA BHIIIIE YPOBHS YCThS, IUIABHO OCYIIECTBIISIIOT €r0 CIYCK B CKBXKHUHY,
ciens 3a TeM 4TOOBI MPUOOp (KaKIBIA MOIYJIb KOMOMHHPOBAHHOTO MPUOOpa) CBOOOIHO BXOIMI B KOJOHHY.
[Ipun monoxennn romoBKM mpuOopa (cOOpKHM) Ha ypOBHE CTONA POTOpAa WM IUIAHIIAWOBI BBICTABIISIOT
IIOJIOXKEHUE HYJIEH Ha NaTYUKaX TIIyOHH.

30.3 ITocne oKOHYaHUS HUCCIEAOBAaHUN U BBIX0Ja IPUOOPa Ha YCThE CKBAXKUHBI, HEOOXOIMMO:

30.3.1 M3Bneur mpubOp U3 CKBAXHHBI, OYMCTUTH €0 OT 3arpsi3HEHMS, UCIONbB3YS LIETKY, BETOIIb U
TEXHHUYECKYI0 BOAY (B XOJOAHOE BpeMs roja - Topsiuylo BOAY WJM Tap); HE BBIKIIOYAs MUTAHHUS MEPEHECTH
mpuboOp Ha MOCTKH, CMaThiBas Uil 3TOT0 Ha MHUHUMAJbHOM CKOpPOCTH reou3nueckuii xabenb ¢ OapabaHa
ne0eIKU OAbEMHHKA; YIOXKHUTh MPpUOOp Ha MOJICTaBKH W BBIIIOJIHUTH MOJIEBYIO KaIMOPOBKY M3MEPUTEIHLHOTO
3oHa. [Tocie 3Toro cHUMarOT ¢ MpUOOpa MUTAHKE U PACCTHIKOBBIBAIOT €r0 C Ka0ETbHBIM HAKOHEYHUKOM.
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IInTanue HpI/I60pOB, JI1 KOTOPBIX IIOJICEBYIO KaJ'II/I6p0BKy IIOCJIE HU3BJICHCHHA U3 CKBaXHUHBI HC
MIPOBOJAT, OTKJIFOYAIOT 10 UX U3BJICUCHHUSA U3 CKBAKHUHBI.

30.3.2 IIpubopbl pagroaKTHBHOTO KapoTaka ¢ HOHU3HPYIONTUMH HCTOYHHKAMH OYHUIIAIOT HA YCThE OT
IpsI3H, WCIOJNB3YS MIETKY C JUIMHOM PYKOSATKH He MeHee | M, JOCTaBIAIOT M YKJIAJbIBAIOT HA ITIOJCTAaBKU C
MPEIOCTOPOXKHOCTIMH, TiepeurciieHHbiMU B M. 30.2.5.

B cOopkax, B KOTOPBIX HCHOJIB3YOTCSI HEUTPOHHBIH M raMMa-UCTOYHUKHU PAJANOAKTHBHOTO HU3ITyUCHUS,
MEPBbIM KaJTHOPYIOT MOLYJb C UCTOYHUKOM HEHTPOHOB, NPEABAPUTENBHO U3BSB UCTOUHHK TaMMa-H3ITy4eHHS
U3 IPYroro MOJIYJs, IMOCJE YEero M3bIMAIOT M Pa3MEIIAlOT B 3aIIMTHOM KOHTEHHEpPE MCTOYHHK HEHTPOHOB H
MPUCTYNAIOT K KaTHOPOBKE MOYJIsI, UCTIONB3YIOIIETO HCTOYHUK TaMMa-U3TydeHHsL.

30.3.3 Ilocne paccTHIKOBKM TpuOOpa ¢ KaOelnbHBHIM HAKOHEYHWKOM TMPOTHPAIOT HACYXO YHCTOU
BCTOIIBIO OCBO60[II/IBHH/ICC$I Pa3bEMBbI, YIUIOTHUTCIIBHBIC KOJIbIA, MMOCAA0YHBIC MECTa U pe3b6m, IIPOBEPAIOT
COCTOAHUC YIINIOTHUTCIBHBIX KOJICH W IPHU HeO6XOI[I/IMOCTI/I 3aMCHAIOT HX, HAHOCAT CMa3Ky Ha pe31)61)1 u
YIUIOTHUTCIIBHBIC KOJIbIIa, HEHTPATOPHI, 3aKPhIBAIOT CTHIKOBOYHBIC Y3JIbl INTATHBIMU KOJIITAKaMH U HpO6KaMI/I u
JOCTABIISIIOT MTPHOOP HA MECTO BPEMEHHOTO XPaHEHHUSI.

MpunoxeHue A
(cnpaBou4HoOe)

TexHuyeckune yYcdioBusa Ha MOATOTOBKY 6yp$lllll/lXC$l CKBa’KUH JJId MPOBEACHUS reoqmrmqeumx pa60T

A.1 O01HMe moJoKeHus

A.1.1 Teopusuueckne paboOTHl B CKBaXXHHAX IOJDKHBI MPOBOAUTHCA C y4ueToM TpeOoBanmii "[1pasun
reopU3NUECKUX HCCIECAOBAaHUN W Pa0OT B HE(TSHBIX M ra3oBbIX ckBaxuHax". M., 1999 r., Hacrosimero PJI
"TexHuueckass HHCTPYKIUS..." W JIGHCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB IO OXpaHe TPyAa Ha STH BHIBI
pabor.

A.1.2 TpeboBaHus K TEXHOJOTHH MPOBEACHHS TeoPH3MIECKUX PadOT IOIKHBI YUUTBIBATHCS TPH
COCTABJICHUU IIPOEKTOB Ha CTPOUTEIBCTBO M PEMOHT HE(TAHBIX M Ia30BbIX CKBAXKHUH, a TAKXKE IUIAHOB IO
KOHTPOJIIO 332 COCTOSIHUEM OKPYXKAaroILIeH Cpeabl.

A.1.3 IloAroTOBIEHHOCTh CKBaXXHMHBI K MPOBEACHUIO I'eOpU3NUECKUX padOT MOATBEPKIACTCS AKTOM,
KOTOPBI HOANMUCHIBAIOT MPEICTABUTEIN HEIPOIOIb30BaTeIsl M IMPOU3BOIUTENST PaboT (reodu3nyeckoro
MPENPUSTHS).

A.1.4 Bce paboTbl C MCTOYHHKaMH HOHHM3HPYIOLIMX HM3JIyYEeHHH M PaJUOAKTUBHBIMH BELICCTBAMU
JOJDKHBI TIPOBOTUTHCSA B COOTBeTCTBHH ¢ TpeboBanusmu CI1 2.6.1.758-99 "Hopmbl paauariioHHOM
oesonacuoctt HPB-99". M.: Munsnpas Poccun, 1999 1., CI1 2.6.1.799-99 "OcHoBHbIC caHUTapHBIC TPaBUIIA
obecrieuenus paauanuoHHoi 6e3omacHoct OCIIOPB-99". M: MunznpaB Poccuu, 2000 r., u oTpacieBbIx
HOPMAaTUBHO-TEXHUYECKUX JJOKYMEHTOB 10 00CCIICUEeHHUIO PaJHallMOHHON O0€30MacHOCTH.

A.2 TloaroroBka 0ypoBoii

A.2.1 bypoBas IODKHA HMETb NOABE3OHbIC IIyTH, OOECIEUMBAIOIIME MOABE3] TPAHCIOPTA C
reopu3MUEcKUM OOOpyZOBaHMEM K pabodell MJOMIAfKe W €ro yAajleHHe B clydae aBapHUiHOW 3BaKyallu.
[lepen OypoBo#i yCTaHOBKOH €O CTOPOHBI IPUEMHBIX MOCTKOB Ha PACCTOSIHUU OT YCThS, HE MEHBIIEM BBICOTHI
OypoBOH BBIIIKM, IOJDKHA OBITH 0OOpynoBaHa pabouas miomaznka pasmepoM 10x10 M, mpuromnas s
YCTaHOBKH TPAHCIIOPTa U re0(hu3NIecKoro 000pyA0BaHHS C ITMPUHOM ITPOX0a MEeXIy HUMH HE MeHee 3 M.

MpumeyaHume. Ha rckyccTBEHHBIX COOPYKEHHUX (ICTaKaaax, MOPCKUX OypOBBIX ycTaHOBKax - MBY)
reousnueckoe 060pyJOBaHUE, ANIApaTypa U MaTepUalbl Pa3MEIIAlOTCs COINIACHO CXeMaM, pa3pabOTaHHBIM U
YTBEP)KACHHBIM COBMECTHO HEAPOMNOJIb30BaTeNieM M TeO(QH3HMYECKHM MPEINPUSITHEM C YYETOM pa3MepoB H
KOHCTPYKTHBHBIX ocoOeHHOCTel MBY.

A.2.2 Pabowas tiom@agka W MecTa (30HBI) pabOTBI CO CKBOXWHHOM ammapaTrypod TOJDKHBI
YIOBIETBOPATH CIEITYIONHUM TPEOOBAHHSM:

- obecrieunBaTh W3 KaOMHBI TOJBEMHHMKA TOCTOSHHYIO BHAMMOCTH CTOJIa POTOpA, MOJABECHOTO WU
HATPABJISAIONIETO POJUKOB U MyTH JABHIKCHUS Te0(pU3NIecKoro Kabens;

- o0ecrieynBaTh BO3MOXXHOCTHh PACIIOJIOXKECHHUS TPAHCIIOPTAa TaKWUM 00pa3oM, YTOOBI HUCKIFOYUTH
CKOTLICHUE OTpa0OTaHHBIX I'a30B MPH pabOTe JBUTATENCH BHYTPEHHETO CTOPAHUS;
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- och OapabanHa ne0elKH TOJbEMHHKA JOJDKHA OBITh TOPU3OHTANBHOW W TEPHEHIUKYISIPHOH K
HaIpaBJICHUIO ABUXKXCHUSA Kabens YCTBIO CKBAXHUHBI,

- HaIPaBJLIOIIUM U ITOJIBECHOM POJMKH M Kalellb BO BPEMs CIIyCKO-NIOAbEMa JOJKHBI HAXOJUTHCS B
OJTHOHM IUIOCKOCTH; OCBEILEHHOCTh B TEMHOE BpEMs CYTOK HOJDKHA OBITh HE MEHee 75 JK - IJIf 30H, Te
BBIMOJIHSIOTCS pabOThl ¢ reoU3NUECKUM O0OpYAOBaHKWEM, HAa YCThE CKBaKMHBI U B pallOHE IMPEBEHTOPOB, a
YYacTKOB €r0 TPaHCHOPTUPOBKU NPUOOPOB K YCTHbIO CKBaKHHBI, U TPACCHI IBMKEHUS Teo(hru3nvyeckoro kadens -
He meHee 40 k. [Ipu ocBemennn OypoBoil HIKE HOPMBI IPOBEACHUE TeOPU3NUECKUX PaboT B HOYHOE BpeMs
3aIperaeTcs;

- pasMeleHne OYpPHJIBHOTO HHCTPYMEHTa M HMHBEHTaps HE NOJDKHO MeIaTh paboTe KapoTakHOU
IapTHy,

- OypoBas Jyiebenka U 00OpPYHOBaHUE JODKHBI OBITh MCIPABHBIMH I O0CCIICUCHHS BO3MOXKHOCTH
UCIIOJIL30BAHMUS BO BPEeMsl POBEACHUS reo(hu3nIecKux padoT;

- IIOJI 6yp0BOI71 " IMPUCMHBIC MOCTKH OYUILCHBI OT HpOMBIBO‘IHOﬁ KHUJIAKOCTH, CMAa30YHBIX MaT€puajioB,
CHEra, jJpaa W T.I., IIpH HeO6XO}II/IMOCTI/I IMOCBITIaHbI MMECKOM; CXOOHU MNMPUEMHBIX MOCTKOB JOJI)KHBI MMCETH
pPEOpUCTYIO TOBEPXHOCTh U MONEPEUYHbIE pPEHKH, MPEJOTBPAILAIONINE CKOJIBXKEHUE OOCIIy>KUBAIOILETO
[IEPCOHANA; K YCTbIO CKB@XUH, OypsAIIMXCS Ha TJIMHUCTOM PacTBOPE, C ITOMOILIBI0 TMOKOT0 LIIaHra JOJKHA
ObITh MOJBEIEHA TEXHUUYECKass Boaa (ropsas BoAa WIM Hap mpu padoTe B YCIOBHAX OTPHUIATEIBHBIX
TEMIIEpaTyp U Ipu OypeHNH Ha IPOMBIBOYHBIX KHIKOCTSAX ¢ HE()TIHON OCHOBOK);

- B IIpoliecce BBIOJIHEHUs paOboT Ha CKBaXMHE JJOJDKHA HAXOAMUTHCS BaxTa OypoBoil Opuransl, KOTopas
IO COTJIACOBAHHIO MOKET MPUBJIEKATHCS K BBIMOJHEHUIO BCIIOMOTaTeIbHBIX PadoT.

A.2.3 llepen nmpoBeaeHueM reo(pU3NUECKUX PadOT ANEKTPooOOpyn0BaHHE OypOBOH YCTaHOBKH JOIKHO
ObITh mpoBepeHo Ha cootBerctBue I[IVD, I[ITD u I[ITh u oTBeuaTh CICAYIONIMM JOMOJHUTEIHHBIM
TpeOOBaHUAM:

- 17151 TIOAKITIOYEHUS TeoPpU3nIecKoro 000PYIOBaHUS U alllapaTypbl K CETH Y Kpasl TUIOLIaIKU-CTOSHKA
(mmn He Oomee wem B 40 M OT Hee) YCTAHOBJEH OJJIEKTPOIIUT C OTKIIOYAIONIAM YCTPOWCTBOM U
YHU(QHUIIMPOBAHHON YeTHIPEXIIONIOCHON po3eTKoi Ha HampspkeHue 380 B m TpexmomrocHo#t - Ha 220 B ¢
3a3eMJIIFOIIMH KOHTAKTaMH;

- 0003HAa4YEHO MECTO IS IOACOEIMHEHUS] K KOHTYPY 3a3eMieHHs OypOBOM YCTaHOBKH OTIEIBHBIX
3a3eMJIIIOIIMX TPOBOJHUKOB HAa3eMHOT0 Teo(u3ndeckoro oOOpYIOBaHMS; HX IOACOCAVHEHHE HOJDKHO
BBINTOJTHATHCS OONTaMU MIIH CTPYOLIMHAMM.

A.2.4 Ha OypoBoii IOMKHO OBITH OOOPYHOBAaHO IOMEUICHWE [UII XPaHEHHS HCTOYHHKOB
HOHU3UPYIOIIMX M3IYyYCHUH W DPaAMOAaKTHBHBIX BEIECTB, oOecreduBarouiee WX (QHU3HMYECKYIO 3alIUTy H
0003HaYeHHOE 3HAKaMH1 PaAHaliOHHOIN OMIaCHOCTH, OCBEIICHHBIMHI B HOYHOE BPEMSI.

[Momemenue (muomanka) uisi paboT ¢ pajMOAKTUBHBIMU BEUISCTBAMH INPU UCIOJIb30BAHHU METOJIa
MCUYCHBIX BCUICCTB OOJIKHO HMMCTH JICTKO CHEMHOC U AC3AKTUBUPYCMOC MOKPBITUC U 06y0TpOCHO CTOKaMun
AC3aKTUBAIIMOHHBIX OTXOJ0B B CIICIIUAJIbHBIC EMKOCTH WJIM 'PYHTOBBIC IPUEMHUKU JIA )KUIAKUX OTXO0B.

A.2.5 Tlpm mnpoBenenun reopusnueckux pabor Ha OypoBoil 3ampemiaercs 0e3 pa3pelieHus
pykoBoautenst padot mo 'MC: mpon3BOAUTE peMOHT OypOBOTO 000PYIOBAHUS; BKIIOYATh OypOBYIO JIEOCHKY U
pa3yIMuHbIE CHUJIOBBIE arperarsl; MEPEeHOCUTh U INEpeIBUraTh MO IOy OypoBOoe 00OpyAOBaHME; NPOBOIUTH
3JIEKTPOCBapOYHBIE paboTHI B pamuyce 400 M.

A.3 IToaroToBKa CKBAKHUHBI

A.3.1 TIloaroroBka CKBaXXMHBI JIOJDKHA oOOecmeunBaTh OECHpPEMATCTBEHHBIH CIyCK (ITOIBEM)
CKBXUHHBIX MPUOOPOB U MPOCTPEIIOYHO-B3PHIBHON ammaparypbl, UIsl 4ero HeoOX0AuMo: mpopadboTaTrh CTBOI
CKB)XMHBI BO BCEM HE3aKPEIJICHHOM HHTEpBAJC JO0JOTOM HOMHUHAIBHOTO AMAMETPA C IICNbI0 JTUKBUAIIUU
YCTYIOB, PE3KHX MEPEXOJ0B OT OJHOTO JUaMETpa K JPYroMy, MECT CYXKEHHs U MPOOOK; MPUBECTU MapaMeTPhI
MIPOMBIBOYHON KHMIKOCTH B COOTBETCTBHE C TPEOOBaHHMSIMH T'€OJIOTO-TEXHUYECKOTO Hapsiia; O0eCHeuuTh
OJTHOPOJTHOCTh JKHJIKOCTH IO BCEMY CTBOJIY CKBKHHBI, YTO JOCTHUTACTCS IUPKYJANHUCH >KUIKOCTH IIOCIE
Oypenus (TIpu MTPOMBIBKE) B TeUeHUE HE MeHee 2 1 Ha Kaxasie 1000 M TiryOMHBI CKBa)KHHEI.

TpeOoBaHMUs K TPOMBIBOYHON KHUIKOCTH:

- TUIOTHOCTh XHUJIKOCTH JOJDKHA COOTBETCTBOBATH MUHHMAIIBHO JOMyCTUMOMY II€perajy NaBIeHHS B
cUcTeMe "CKBaKMHA-TUIACT", YTBEP)KACHHOMY TEXHOJIOTHIECKUM PETIIAMEHTOM;

- BopooTaaya - He 6omee 10 cpd /30 mun

- YAeNbHOE CONpPOTHUBICHHE HE JOJDKHO MU3MEHATHCS OT MOMEHTA BCKPBHITHS IIIACTA 10 3aBEPIICHHS
3IIEKTPOMETpUUECKUX paboT Oonmee ueM Ha 25%, W JOIDKHO YAOBJIETBOPATH TPEOOBAHUSAM IPOBEICHHS
YTBEP)KACHHOI'O KOMIUIEKCa re0(hu3nIecKux padorT.

B ckBakMHax, B KOTOPBIX BBISBICHBI HapyIICHUs KOJOHH, IMPOBOJIMIOCH Pa30ypHBaHUE IIEMEHTHOTO
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KaMHs WM HAaOIIONaIMCh APYTrUe OCIOKHEHHS, IIepe]] Ha4ajJoM padoT HEOOXOIUMO BBIITOJIHUTH KOHTPOJIbHBIH
cryck mabioHa Ha reo(hu3nyecKkoM Kadee.

A.3.2 3ampemaeTcs TpoBeACHHE TI'eOPU3NUSCKUX WCCICAOBAHMN B CKBaXWHAX, 3aIlOTHCHHBIX
IIPOMBIBOYHOHN JKHAIKOCTBIO ¢ Bsi3kocThio Oonee 120 ¢ mo CIIB-5, m »kxuakocTeio, comepkamieir 6ompme 5%
rmecka WIM OOJIOMKOB TBEPABIX TIOPOJ, B TMOTJOMIAIOIINX (C TOHIKEHHEM YypoBHS Oomee 15 w/u9),
MIEPEeTUBAIONINX MM Ta3UPYIOMNX CKBAKUHAX.

PaboThl B CKBaXMHAX, B KOTOPHIX yKa3aHHbIE YCJOBHS HE BBHIMOJHAIOTCA, a TaKXKE€ B CKBaXKHHAX
3aIOJIHEHHBIX HE(THIO WM TPOMBIBOYHOW JKUIKOCTBIO C TpuMechio HedTu Oonbme 10%, a Takke mpu
HaJMYUM JIPYTUX OCJIIOKHEHWH, MOTYT MPOBOJAUTHCS JIMIIL MO OCOOOMY COTJIACOBAHHOMY PEIICHUIO
PYKOBOZCTBA re0(hM3UIESCKOr0 IPEAIPUSATHS U HEAPOIIOIH30BATEIISL.

A.3.3 Ipu BeIOTHEHNH Te0()U3NIECKUX UCCIEIOBAaHUE 1 paboT METOIaMH PaliOaKTUBHOTO KapoTaxka
CKBR)XUHY MOJIOTABIMBAIOT B COOTBETCTBUU C TPEOOBAaHUSMH 10 YCTAHOBJICHUIO PEKMMa pPagUallMOHHON
6e3omacuoctH, permamentuposanasiMu OCIMOPB-99.

MpunoxeHue b
(cnpaBou4HOE)

TexHnyeckue ycja0BHs HA MOATOTOBKY CKBAKUH /1JIs1 MPOBeIeHUs MPOMBICI0BO-Te0(hpU3nUeCKUX
HCC/IeI0BAHMIl U APYTUX PadoT npudopamMu Ha Kadese B IeiiCTBYIOIIUX CKBAKUHAX

b.1 I'eodusnueckue paboThl B JEHCTBYIOLIMX CKBa)XWHAX MPOBOJAT C y4eToM TpeboBanuii “llpasun
reopU3NUECKUX HCCIeAOBaHUA W paboT B HEPTAHBIX M Ta30BbIX ckBaxkuHax". M., 1999 r., Hacrosmei
"TexHn4yeckol HHCTPYKIMU" W JIEHCTBYIOIIMX HOPMATHBHBIX JIOKYMEHTOB IO OXpaHE TpyJa Ha 3TH BUJbI
pabor.

B.2 TITU (T'C-kOHTPOJIb) IPOBOJAT B CKBAKUHAX B PEKUME UX QYHKIIMOHUPOBAHUS TPH CITYIICHHOM
TEXHOJIOTHYECKOM OOOPYJOBaHWM W B OCTAHOBJIIEHHBIX HAa PEMOHT CKBAXHHAX MPH HAIWYMA B HUX
TEXHOJOTMYECKOT0 000pynoBaHus wiau Oe3 Hero. [ns McciaenoBaHUM NPUMEHSIOT CKBAXXHHHBIE IPUOOPEI
JnraMmeTpoM 28, 36 1 42 MM.

b.3 MccnenoBanus CKBayKHH MPH CITYIIEHHOM TE€XHOJOIMYECKOM 00OPYAOBaHUU MPOBOST MPH CITyCKE
(momwveme) ckBaxuHHBIX MpubopoB uepe3 HKT wmim cepmoBunmHblil 3a30p, oOpasymoouuiics B MEXTPyOHOM
MIPOCTPAHCTBE MPH IKCUEHTPUYHON OABECKE TEXHOJIOTHUECKOI0 000PYA0BaHHUS.

b.4 B nmoObBarommx CKBa)KMHAX, JKCILTYyaTHPYIOIIMXCA C MPUMEHEHHWEM MITAHTOBBIX TITyOMHHBIX
HacocoB, HKT noimkHBI OBITH ITOABENICHBI HA AKCICHTPUYHON muiaHmanoe. LllTaHroBelii HacoC MTOJKEH OBITh
000pyZOBaH XBOCTOBHKOM B BHJE JWUCKA C HKCIEHTPUYHBIMU OTBEPCTUSIMH JUISI TIPOXOXKIICHHS CKBaYKHHHOTO
npubopa MmoJ KOpIyc Hacoca. DKCUEHTpUYHas IJIaHIIai0a M XBOCTOBUK JOJDKHBI OBITH YCTaHOBIEHBI Tak,
yto0bl Tnpwxkatne HKT k o00cagHoi KoJIOHHE 00eCneurBajo CO3JaHHE B MEXTPYOHOM MPOCTPAHCTBE
MaKCHMAaJIBHOTO 3a30pa. DKCIEHTPUYHAs IUIaHIIai0a JomKHAa METh OTBEPCTHE, MPEeIHA3HAYEHHOE IS CITyCKa
B CKBOXWHY NPHOOPOB, 3aKPHIBAEMOE BO BpeMsl pabOTHI CKBa)XKWHBI T€PMETHYHOI MpPOOKOI; 00BA3Ka YCThS
CKBa)KHMHBI JOJDKHA 00€CTIeunTh "pa3psaaky” MeXTpyOHOTO IPOCTPAHCTBA IO aTMOC(EpHOTO.

B.5 JloGbIBaromue CKBa)KMHBI, SKCIUIyaTUPYyEeMbIE C NPUMEHEHHEM 3JIEKTPOLIEHTPOOSKHBIX HAaCOCOB,
JNOJDKHBI OBITH 00OpYIOBaHBI MPHUCIIOCOOICHUSAMH, OOECICUMBAIOIIMME OECHPENSITCTBEHHOE MPOXOXKACHHE
npubopa mox Hacoc. Hmke TayOMHBI TOABECKM Hacoca MOIYT TNPHUMEHSAThCS —MPHCIIOCOOIeHus,
o0ecrieunBaronIye NpkaTHe Hacoca K 00caqHoi KOJIOHHE.

b.6 CxkBaxuny A npoBeneHHus reopu3nIeckux UcciIeJOBaHUH 1 padOT TOTOBUT HEIPOIOIb30BaTENb.
[ToaroroBneHHOCTh (HEMOATOTOBJIEHHOCTh) CKBa)KWHBI MOJATBEP)KIAAECTCA JABYCTOPOHHUM AaKTOM, KOTOPBIH
MOJINHUCHIBAIOT HAYAIBHHUK MApTUH (OTpsAa) M MIPEeICTaBUTEIb HEAPOIIOIb30BATENS.

B.7 K ckBaxkuHe [OJDKHBI BECTH TIOABE3AHbIE MYTH, oOecrmeynBalone OeCHpensTCTBEHHOES
nepeBIKEHUE TPaHCTIOpTa. BOKpYT CKBaXKWHBI TOJKEH OBITH 00BE3HOM My Th.

b.8 Oxono ckBaxkwabl Ha paccrosHUU 20-30 M OT yCThS NOJDKHA OBITH MOATOTOBIICHA IUTOMIAAKA
pasmepom 10x10 M, ynoOHas Ui yCTaHOBKH Ha HEW KapOTaKHOW JTabopaTopuy M MOIBEMHHKA C ITUPHHOM
IIPOX0Jia MEKAY HUMU HE MEHEe 3 M M MOHTaXka yCThE€BOI0 000pYyI0OBaHUs AJIsl CIIycKa NPHOOPOB B CKBAYKUHY.
[locTopoHHHME mpeaMeThl MEXIy MOABEMHHUKOM M YCTbEM CKBAXKMHBI, 3aTPyIHSIOIINE 0030p HIDKHETO H
BEPXHETO POJINKOB M IIYTH ABIKEHHS reopH3MUECKOro Kadens, a Takxke CBOOOJHOE IepeaBIKeHNE pAOOTHUKOB
naptud (OTpsa), JOKHEI OBITH YOPaHHI.

IIpu npoBeneHnu reoU3UUECKUX HCCIEAOBAHMA M PadOT B JOOBIBAIOIIMX M HarHETaTEJLHBIX
CKBa)XXKMHaxX C AaBlieHHeM Ha Oydepe 3anopHoit apmaTypsl 6oee 7 Mlla, npu npumeHeHnr NpruOOPOB Maccoi
Oonee 50 xr wnu nmpu uX JyrHE Oonee 4 M, a TaKKe MPH BBHIOJIHEHUH PadOT 1Mo cBaOMPOBAHMIO HAa CKBAKMHE
JIOJDKEH OBITh YCTaHOBJIEH arperatr ¢ Tpy30M0JbEMHON BBIIIKOW WM MauyToOH, A 4ero obopyayercs
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JIOTIOJTHUTEINIbHAS TUTOIAAKa pazMepoM 5x10 M.
B.9 Jlns cbopa ¢mromaa, OTBOAMMOTO M3 CaTbHUKOBOTO YCTPOHCTBa JIyOpHKaTopa, B 5 M OT yCThA

CKB)KMHBI JIOJDKHA OBITH YCTAHOBIIEHA EMKOCTh 00beMOM He MeHee 0,2 M.
Jnst BbIOMHEHUST Pa0OT MO CBAOMPOBAaHHMI0 HA YCThE CKBKUHBI JIOJDKHA OBITh CMOHTHPOBaHA

BBIKUJIHAS JINHUSI, COSIMHEHHAsI C OTKPBITOM MEPHON €eMKOCTBhIO 00beMOM He MeHee 20 M, YCTaHOBJICHHOH Ha
paccrosiauu 20-30 M OT YCThS CKBOXKHUHBI, KAPOTAXKHOU JIAOOPATOPHU M MOTHEMHHKA.

Bb.10 Oxono ycThs HarHeTaTeNbHBIX W KOHTPOJBHBIX CKBAXKHH, HE 00OPYAOBAaHHBIX CTAIlHOHAPHBIMH
IUIOMIAIKaMH, JOJDKHBI OBITh IMOATOTOBIIEHBI TOAMOCTKH JUISI YCTAaHOBKH HIDKHETO M BEPXHETO POJIHKOB.
[TomMocTkl BbICOTa KOTOPBIX Oosee 0,5 M OT 3eMiM, JOJDKHBI MMETh JIECTHHUILy (CXOIHHU C IMOTEPEYHBIMH
pelikamu), a eciii UX BBICOTA MpeEBBIMaeT 1,5 M, OHM U BeIymasi K HUM JISCTHHUIIA JIOJDKHBI OBITH 000PYIOBaHBI
TIepriIaMH.

b.11 Jlns monkmodeHnus reo@u3Udeckoro o0OpyAOBaHHUS K CHIIOBOW 3JIEKTPUYECKOW ILEMU JOJDKHA
OBITh YCTaHOBJIGHA PO3ETKAa C 3a3€MJLIIOIIMM KOHTAKTOM B HCIIOJHEHHWH, MPUTOAHOM MJIsi HAapy>KHOTO
MOJKITIOUEHHS, PAaCCUMTaHHOM Ha cuiny Toka 25 A wu nanpsbkeHue 380 B. Poserka ycranaBmuBaercsi Ha
paccrosnun He Oosnee 40 M OT TIOLIAIKK YCTaHOBKH I'e€0(pH3NUECKOT0 000PyI0BaHUS.

[epen npoBeneHnem reoduszndeckux padboT 3MeKTpoodopya0BaHNEe OypOBOIl YCTAHOBKH AOJKHO OBITH
mpoBepeHo Ha coorBetcTBue [1YD, IITO u IITh.

B.12 CkBaxxuHbI 1I0]] JaBJICHUEM JIOJDKHBI OBITH 000pYyIOBaHbI (DOHTAHHOM apMaTypPOH U IPEBEHTOPOM,
CIPECCOBAHbI WM IOJAKIIOYEHBI K COOPHOMY KOJJIEKTOPY W BBIKMAHON nuHuH. ns m3amepenus OydepHOro
JIABJICHUS W JaBJICHHS B 3aTpPyOHOM MPOCTPAHCTBE HA apMaType yCTaHABIMBAIOT MAHOMETPHI C TPEXXOJAOBBIMH
KpaHam#. YIUIOTHHTEIbHBIE COeAWHEHHUS (OHTAHHON apMaTyphl M 3a/IBIDKEK HE IOJDKHBI MMETH IMPOITyCKOB
He(TH, Ta3a ¥ BOJBI U MOHTHUPOBATHCS MOJHBIM KOMIUIEKTOM HIMUJeK. Bee 3anBmkkn (HhOHTaHHOW apMaTyphl,
MIPUMEHSEMbIE TIPU TPOBEACHNN paboT, MOIHKHBI OBITh UCTIPABHBL, CBOOOIHO OTKPHIBATHCS M 3aKPHIBATHCS OT
PYKH.

b.13 Han donrannoil apMaTypoil noikHa ObITh 000pyJOBaHa IUIOIMIAAKa pazMepoM He MeHee 1,5x1,5
M, UMEIOIIasi HACTHJI, BBIIOJIHEHHBIH U3 METAIIMYECKHX JIUCTOB ¢ PEOPUCTOH MOBEPXHOCTHIO, UCKITIOYAIOIIEH
BO3MOXXHOCTh CKOJIBKEHHs, WM M3 JIOCOK TOJMIMHOM He MeHee 40 MM, ¢ mepuiaamu BbicoToil 1,25 M ¢
MPOAOJILHBIMH IIAHKAMH, PACIOJNIOKEHHBIMH Ha paccTosiHud He Oonee 400 MM apyr ot apyra. Hactun
TUTOIIAJIKU JIOJKEH UMETh OOPT BBICOTOM He MeHee 150 MM, 00pa3yroluii ¢ HACTHIIOM 3a30p BBICOTON He OoJiee
10 MM U1 cTOKA JKHIKOCTH. B HacTuile muiomankyd BOKpyr (JOHTAHHOW apMaTyphl AOJDKHO OBITH MPOJAEIaHO
orBepcTre auamerpoM 600 MM JUId yCTaHOBKHM JIyOpWMKaTopa W pasrpy3odHoi mraHrd. [yig mombema Ha
IJIOMIAKy O0OpYAYyeTCs JIECTHHIIA ¢ YKIOHOM He Oonee 60°, mmpuHOi He MeHee 650 MM C TBYXCTOPOHHUMH
mepmwiaMu BbICOTOH 1 M. PaccrosHme MeXay CTYNEHSMH JECTHHIBI 1O BBICOTE He Oonee 250 MM, YKJIOH
CTYIIEHEH BO BHYTPB - 2-5°, OOKOBBIE IIAaHKU CTYNeHEW Wi O0pTOBasi OOIIKBKa - BBICOTOH 150 MM.

b.14 B ckBaxumHax c OTKpbITBIM ycTheM [MIC moryr mpoBomuThest 0e3 syOpukaTopa. MepHBIH
(HIDKHUI) POJIMK KPETIAT K KOJIOHHOMY (DJIaHITy, ITOJIb3YsCh MOCTKaMH, a BEPXHUH POITUK HAa/l yCThEM CKBaXKIHBI
WIA TIOJNB3YIOTCA TOABECHBIM POJHMKOM, KOTOPBIM IOABELIMBACTCS K TajeBOMY OJIOKY IPY30HOABEMHOTO
YCTpONCTBA.

Bb.15 o mposenenus 'MC HacocHO-KOMIIpeCCOpHbIE TPyOBI AOJKHBI OBITH MPOIIAOIOHUPOBAHBI
KOHTPOJIBHBIM 11a0oHoM. Jluamerp miabnona moipkeH ObiTh Ha 10 MM Oouibllie JguaMerpa NMPUMEHSEMOIO
npubopa. [|yivHa madioHa JomKHA OBITh HE MEHEE JUIMHBI Teo(U3UIeCKoro mpubopa.

Bb.16 Huz HKT momxen ObiTh 000OpYHOBaH BOPOHKOW, OOECIEUUBAIONICH OECHpPENATCTBCHHBIN BXOJ
ckBakunHoro npubopa B HKT. Ilpu ciycke HKT Ha 32001 MX HU3 JOKEH OBITH 000pY0BaH KPECTOBHHOM.

Bb.17 DOnemeHTBI TEXHOIOTMYECKOTO O0OOPYAOBaHUS [OJDKHBI OOECIEeYHBaTh IJIAaBHOE HW3MEHEHHE
BHyTpeHHero quamerpa HKT.

b.18 [na mpoBenenns paboT MpH OTPHUIIATENHHOM TeMITepaType B BOJOHATHETATEIbHBIX CKBRKWHAX U B
MOOBIBAIOIINX CKBOXXWHAX C BBICOKMM IIPOIEHTHBIM COJEpXXKaHWEM BOJBI HEIPOIOb30BaTeNlb 00s3aH
OpraHMU30BaTh IOCTOSIHHEIN 000TpEB yCTheBOTO 000pynoBaHus U TyOpukaropa. [lpu temnepartype Hike MUHYC
20°C reodusuveckne Ucciea0BaHus 1 paboOThl B BOJJOHATHETATEIHBIX CKBAXKHHAX IPOBOUTH 3aIPEIacTCsl.

B.19 Ilpu reodusnyeckux HccieoBaHUAX M paboTax MpOBEACHHE HA CKBAXKWHE IpYyrux pabor, He
ces3anHbIX ¢ [UC, 3anpemaercs. Pa3pernaercst coBMecTHOe npoBeaeHrHe paboT OpUraabl PeMOHTa CKBaKHH H
reopu3NUECKOl MapTUH (MapTHil) HA OJXHOM KYCT€ CKBa)KHH, €CJIM MPH 3TOM OHHM HE CO3Jal0T MOMEXH JIPYT
Apyry.

B.20 B TeMHOe BpeMsi CyTOK paOOThI TOJKHBI TPOBOUTHCS IIPU HCKYCCTBEHHOM OCBEIEHHH, KOTOPOE
COOTBETCTBYET HOpPMaM OCBEIICHHOCTH MpH Teo(pU3NYeCKHX paboTax: MecTa IOATOTOBKM CKBaKHMHHBIX
nmpuOOpoB - HE MEHee 75 JK; MyTh MPOXOXKAEHUS TeoPU3UIecKOro Kabems, MecTa MEepeHOCKH IpHuOOopoB,
MIPOKIIAJKN COETMHUTENHBIX IIPOBOJIOB, HAXOXKICHHSI MEPHON M MPHEMHOM eMKocTeil - He MmeHee 40 JK.
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MpunoxeHue B

(obs3aTenbHoOe)
AKT
0 TOTOBHOCTH Oypsieiicsi ckBaxkMHbI K mpoBeaeHuio 'NC
MBI, HIDKCIIOAIIMCABIIUECA, I'COJIOT u 6yp0BOI>i MacTep , COCTaBUIN
HACTOSIIIIMH aKT O TOTOBHOCTH CKBaXXHHBI N IJIOIA k mnposeaenuto [UC,

MPEeoyCMOTPEHHBIX HapsI-3aKa3oM, B OTKPBITOM CTBOJIE, B OOCa)KEHHOW 4acTH, B OypPHJIBLHOM HWHCTPYMEHTE,
yepe3 OypHIBHBII WHCTPYMEHT, B HACOCHO-KOMIIPECCOPHBIX Tpy0ax, uepe3 HaCOCHO-KOMIIPECCOPHBIE TPYOBI
(HyHOE TTOJUYEPKHYTh).

B.1 IIpombIBOYHAS KUAKOCTH

Tum, coctaB (B TOM YHCIIE THIT X KOJIMIECTBO T00ABOK yTHKENUTENEH M XUMPEAKTHBOB)

ITnorHOCTH r/em’. Bomoornada eM*/30 MuH.

Bs3kocTh ¢. CHC (cratudeckoe HaNpsDKEHUE CIBUTA)

YaenpHOe IeKTPUIECKOE COTPOTHBIICHHE OM M.

ConeprxaHue necka %.

Hanmume mmpkymsanuum - ecTb, HET (3allONHSAETCS TP BEACHWH aBapHMHBIX pabdoT, HYKHOE
MIOTYEPKHYTH). Y POBEHB KUJKOCTH B CKBOXKHUHE M.

B.2 KoHcTpyKuIMs CKBAKUHBI

I'my6una 3a00s1 (eCTECTBEHHOTO, HCKYCCTBEHHOTO - HYXXHOE MOAYEPKHYTh) Ha MOMEHT IMPOBEICHHUS
I'ncC M.

Hdunametp monora (MM) U TITyOHHBI IEPEXOI0B TUAMETPOB (M)

['myOuna cmrycka (M) 1 tuametp (MM) IOCIeHEeH KOJTOHHBI .

TommuHa cTeHKH (MM) M Mapka cTanu TpyO THocieaHed KOJIOHHBI (3aIOJHACTCS MPH HUCCICIOBAHUH
00caTHBIX KOJIOHH) .

CoctossHme  Oammaka W HCHPABHOCTh — TMOCTHENHEH  KOJNOHHBI -  YJOBIETBOPUTENHHOE,
HEYIOBJIETBOPUTENbHOE (HYKHOE TIOJYEPKHYTB).

I'myOuna Garmmaka (M) 1 AuaMeTp (MM) IPEIbITYIEH KOJTOHHBI

MaxkcumanbHas TinyOuWHa crycka OypunbHoro uHcTpymeHnrta, HKT (myxkHoe HO,I[‘-IepKHyTB) npu
MIOCJIEAHEM CITYCKE M.

B.3 Koncrpykuus 0ypuiabHoro uacrpymenta, HKT
(HyKHO€ OTYEPKHYTh)

I'my6uHBI Epexon0B JUaMeTpOB M.

KoncTpyxmus u cocrosane 6ammaxa 6ypunbHoro nactpymenrta, HKT (MydTa, BopoHKa ¢ BHyTpEHHHM
NPOXOAHBIM JTHAMETPOM MM, "TONBI" KOHEN, KPEeCTOBWHA W JIp.) YAOBJIETBOPHUTEIHHOE,
HEYIOBJIECTBOPUTEIbHOE, HEU3BECTHO (HYXKHOE MOIYEPKHYTH). MUHUMAJIbHBIA NPOXOAHOM IUAMETp B
ckBaxkuHe, OypuinbHoM uHcTpyMenTe, HKT (HyxHOE moquepKHyTh) MM.

B.4 Pa060TbI M0 NOArOTOBKE CKBAKHHDI

CkBaxxrHa ipopabaTbIBasiach (4eM, KOTa, 10 KaKoi rTyOuHbI)

OO6cannast kononHa, OypwibHBIH HHCTpyMeHT, HKT mabmonupoBanuce (uem, Korma, J0 KaKOM
TTyOWHBI)
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Hanmuue yctymnos, 06BanoB, mpoOOK U TIyOHHA WX TTOJIOKEHUS

M.
Hanmuaue octaHOBOK, IpoBeneHNE MTPOPAOOTOK MPH MOCIETHEM CITyCKE OYPHIBHOTO MHCTPYMEHTA WIIH
HKT (myxHOE MOAYepKHYTh) U TTyOWHA OCTAHOBOK HIIM TPOBEACHUS IPOPAOOTOK M.
Hanmuue 3atspkek mpu nmogbeme OypruiibHOro naetpyMmenta, HKT - na, Het (Hy»HO€ OJYepKHYTH).
WHTepBanbI 3aTsKeK M.
B.S IlpenBapuresibHble pad0ThI
Bo BpeMs 1ieMeHTHO# 3aJIMBKH B CKBOKUHY 3aKauyaHO M
(THITI IEMEHTA) TUIOTHOCTHIO r/em’
P TUIOTHOCTH MTPOIABOTHON KUIKOCTH /e’
Havano 3amuBku (Bpems, 1ata, MecsIn)
Kowner 3anmBku (Bpemsi, AaTa, MECSII) .
PacueTHas BeIcOTa ITObEMA [IEMEHTA M OT yCThSI CKBO)KUHBI.

B.6 Oco0ble yciioBusi NpoBeaeHusi padbot

Hanuuue u cocTosiHUE MOIBE3HBIX MyTEH U pab0oYei TUIOIIA KN

CocTosiHMe Ha3eMHOTO O000pyIOBaHHS (WCIIPaBHOCTH OypoOBOTO CTaHKa, 3JIEKTPOOOOPYIOBAaHHSA,
COCTOSIHHC YCTHEBOM OOBSI3KH U JIP.) - YIOBICTBOPUTEIHHOE, HEYTOBICTBOPUTENHHOE (HYKHOE MIOTICPKHY TS ).

XapakTepuCcTHKa yCIIOBUI OCBEIICHHOCTH pab0oYnX 30H ,

Tpacchl IBMKECHUS KaOels U IpeBeHTopa OypoBoi

YIOBJIETBOPUTENHHOE, HEYIOBIETBOPUTENbHOE (HYKHOE YKa3aTh).

Hanwnuue moxBoa TeXHUYECKOW BOJBI (TOpSYeH BOJIBI MITH TTApa)

CocrostHue 3nekTpoobopyaoBaHus (yKa3aTh AaTy mocienHel mpoBepku Ha cooTBeTcTBue [1Y D, IITO n
IITB) , Hamuyhme MecT JUii TMOJCOSAWHEHHST K KOHTYpy 3a3emiieHus OypoBoi

XapakTepuCTUKa MOMELICHHUS M YCJIOBUM I XpPaHEHUS MCTOYHUKOB MOHU3HMPYIOUIMX H3JIYyYEHUH U
PaauOAKTUBHBIX BEILIECTB

MakcuMalTbHBIN AHaMeTp IPHOOPOB, CITyCKAEMBIX B CKBAKHHY MM.

MaxcuManbHO pa3pelnieHHas TIyOnHa Ciycka mpudopa M.

[ToaroroBka CKBaXMHBI 0OecCIeYMBaET OECHPENATCTBEHHOE MPOXOXKICHHE Te0(U3NIECKIX MPUOOPOB
0 BCEU CKBa)KUHE B TEUECHHE 4, HeoOxoauMbIX i poBeaenus [ YC.

T"eosor

Macrep

AKT coctaBien " " 200 T

CKB&)KI/IHy IJIA IPOBEACHUSA I‘GO(l)I/I3I/I‘IeCKI/IX I/ICCJICI[OB&HI/Iﬁ MMPpUHAT HAYAJIbHUK OTpAda

MpunoxeHue I'
(obs3aTenbHoOe)

AKT
0 FOTOBHOCTH JKCIJIYaTAIIMOHHOMN CKBAKMHBI K MPOBeIeHNI0 reo(pu3nuecKux Uccjie0BaHuii u padoT

MBI, HWKCTIOAIIMCABIINECA, IPCACTABUTCIIN He(l)TeFaSOI[O6BIBaIOH_I€FO OpCANpUATUA

COCTABWIM HACTOSIIIMA aKT O TOTOBHOCTU CKBaXXUHBI N IJIOIA AN K
MpoBeNeHNIO  Teou3nyeckux  HccieqoBaHMii M paboT, TNPEAYCMOTPEHHBIX  HapsA-3aKa3oM, B
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HaCOCHO-KOMITPECCOPHBIX TPyOax, depe3 HaCOCHO-KOMIIPECCOPHBIE TPYObI (HYKHOE HOYEPKHYTh).
I'.1 CxkBa:kuHHAA KHIAKOCTDL

Twm, cocTaB

[TnotHOCTH r/em’. BomooTnaua CM’/MUH.
Bszkocth c.

CHC (cTarnueckoe HampsHDKEHHE CABHTA)

YPOBEHB KHUIKOCTH B CKBRXKHUHE M.

I'.2 KoHCcTpyKIUSI CKBasKHHBI

I'my6una 3a00s1 (eCTECTBEHHOTO, HCKYCCTBEHHOTO - HYXXHOE MOAYEPKHYTh) Ha MOMEHT IMPOBEICHUS

T'ncC M.

Buytpennuit nmumamerp o0OcamHOW  KONOHHBI  (MM), TIyOWHBI TIepexoJoB JuameTpa (M),

I'my6uHa cirycka (M) u muaMeTrp (MM) TTOCIISTHEH KOJIOHHBI

CocrosHue Oarmmaka W HUCHPABHOCTH TOCICTHEH KOJOHHBI -
YIOBJIETBOPUTENBHOE, HEYTOBIETBOPUTENHEHOE (HYKHOE TIOJYEPKHYTH).

I'myOuna OamMaka (M) u JuameTp (MMm) MIpe by e KOJIOHHBI

MaxkcumanbHas inyouna cirycka HKT mpu mocnenaem ciycke M.

I'.3 Koncrpykuus HKT

ToIy®UHEL [I€PEeXONOB OMaMeTpPOB M.
KoHcTpykuus m coctosgHue HKT (mydbTa, BOpPOHKA C BHYTPEHHUM [IPOXOIHEIM
OYaMeTpOM MM, "rToJyemM" KOHel, KPeCTOBMHa, HaJIMUMe WIMJIbBKM UM OPp.) -
YIOOBJIETBOPUTEJILHOE, HeyIOBJIETBOPUTEJILHOE, HEeM3BECTHO (HyxHOE
IIOOYEPKHYTH) .
MyHMMAJIBHEI NPOXOOHOM mOmaMeTp B HKT (HyXHOE NOIYEPKHYTH) MM .

I'.4 PaGboThl MO MOATOTOBKE CKBAKHHbI

HKT mabioHMpoBaJMCh (UyeMm, KoT'Jda, OO KaKOoW IJIyOMHE)

Hamnume OCTaHOBOK, NpopaboTok npm nocjuenHeM chnycke HKT m mx raybmHa

Hammume s3arsaxex npm nomwveMe HKT - ma, HeT (HYyXHOE MNOOUEPKHYTH)
VHTepBaJibl 3aTAaXeK M.

I'.5 Oco0ble ycnoBusi npoBeaeHust padoT

Hanmmume m CoOCTOSHME INOOBE3OHBEIX NIyTeM, pabodel I[JoWalKy, [IOIMOCTKOB,
Hajyuye eMKOCTM IJd cbopa XUOKOCTM (O OQOHTAHUPYIMX CKBAaXMUH), npoume
YCJIOBUS

Hamnuume BHKUIOHOM JIMHMM, MEPHOM M NPMEMHOM €MKOCTM IJII CKBaXMHHOM XUIKOCTU

CocTosgHME HaBEMHOTO obopynoBaHMA (McnpaBHOCTB BIIEKTPOODOPYyNOBaAHUA,
COCTOSHUEe YCTBLEBOM ODOBABKU u op.) - YIOOBJIETBOPUTEJIBHOE,
HEeYyIOOBJIETBOPUTEJIBHOE (Hy)KHoe HOHHepKHyTb) , HaJlnmdye MeCT IOJIAd IIOOCOeIVMHEHWUMA
3a3eMJIEHUS .

XapaKTepuUCTMKa YCJOBUM OCBEUEHHOCTM paboumMx SOH , TPaccH
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OBUXeHMS Kabessa, BBIKMIOHOM JIMHUM UM €MKOCTEN .
MaxcHuMaJIbHBEI IMaMeTp Opubopa, CIYyCKaeMOTO B CKBAaXMHY MM .

MaxcuMaJIBHO paspeleHHas INIyOMHa CIycka Hnpudopa M.
[lonroTOBKA CKBaXMHEL obBecrieurBaeT BecnpenaTCTBEHHOE IPOXOXIEHWE
reodmusmueckmux NpuOOPOB IO BCEM CKBaXMHE B TeUeHUE g

HeOOXOOMMEIX NOJid NpoBenmeHmsa ITIC.

[IpencraBurenm Hed@TerasomoOHBANWETO NPeOlIpUATUI

Akt coctaBnen " " 200 .
CKBaXUHY JUIS TPOBEICHUS Te€0(PU3NIECKUX NCCIEOBaHNI IPUHSI HAdYaIbHUK OTpsiia

MpunoxeHne O

(obsizaTenbHoOe)
3aro10BOK TBepAOil KONNHU
[MPOU3BOAUTEJIb PABOT
HEJIPOITIOJIb3OBATEJIb
Henponons3oBarens: MecTopoxKIeHHe
ITnomans: ITnomans
CxBaxuHa: CkBa)krHa Kyct
Kycr: Kareropus
Kareropus: Haznauenue nccineqoBanui
Jara xaporaxa
AnpTHTYAA CTONA poTopa (IJIaH - Maiob): M
Bun nccnenosanmii IITar kBaHTOBaHUS
Tun npubopa Homep npubopa
M3MepuTenbHbIE 30H]1bI
HcrouHnk paOaKTUBHOTO U3IIy4YEHHUS Tun MomHsocTs
UYacrora uznyuareneit (ans AK)
Bpewms Oypenus nHTEpBasia KapoTaxka Hauano: OxoHuaHue:
WutepBan kaporaxa (M) Kposns: IlomomBa:
MaxkcumainbHas Temreparypa (°C)
IIpombiBOYHas | THI MPOMBIBOYHON KUIKOCTH
KHJIKOCTE Conpotusnenue (Om-m) pu 20°C Jo6asku B 11K (%):
[TmotHOCTS (T/CM3) Hedtn
BszkocTs (¢) bapur
BopooTmaua (cm’/30 MuH) T'emarnt
YpoBeHb KMIJ
Pasrasuposanue [10K
(ma, Her)
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Hazemnoe o0opynoBaHue ITogbemuuK: JlaGoparopusi:
Kabens Tum: Jmaa (M):
Ilena meTku Tlocnennei: KountponbHoii:
CKOpOCTh 3amucu
3anuce NpoBen
B npucyrcrBun

Koncrpykmus | KOHCTPYKIMS CKBAXIHBI ITocnennsst komonna | HKT

Juamerp monota (MMm)

['myOuna Oypenus (M)

HUckyccTBenHsIit 32001 (M)

JuameTp KOJOHHBI (MM)

TommHAa KOJIOHHBI (MM)

bamimak KonoHHEI (M)

Hara uemenraxa

Ty, konr4ecTBO (T) U TUIOTHOCTh
LIeMeHTa

WnTepans! nepdopanuu (M)

24.12.2024
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Cxsaxanmnie npubopnt
C6opka I'K-I1 + AK-IT1 + UK-T1
KabenbHblit
HaKOHEYHMK ~ 0,00 M
TOYKa K
K- 3anKcH
Moayns I'K-T1 076
- 2,48 M
0,09 M
Monynb AK-TI1
TOYKa
3anmucH At
7,23 M
= - 6,58 M
Monynp UK-T1
TOYKa
sanucu UK
12,93 M L 17.88 u
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KoHCTpyKuMs CKBRKHHB

H=0,00 M

Hanpasnenue: d=505 MM, H=20 M

Konaykrop: d=346 MM, H=355 M

4 | TexHnyeckas KonoHHa: d=245 MM, H=1573 M

| =y

| IxcnunyaraumonHan KonoHHa: d=127 mm, H=3210

MpunoxeHune E
(cnpaBoy4HOE)

Ycii0BHbIE 0003HAYeHHS] BeJIUYNH, HCN0J1b30BaHHbIe B P/l "Texnuyeckass HHCTpyKUHUsL..."

A AMITIUTY/Ia BOJIHEI (B aKyCTUYECKOM KapoOTaXke), reOMeTpHUYECKUil Kod(h(QUIIMEHT cTOKa
(CAK), ToxoBEIit 2nekTpon 30H1a (B mpudopax AK)

QHCKTpOXI/IMI/I‘IeCKaH AKTUBHOCTB ITOPOJ
Jnddy3rnoHHO-a1cOPOIMOHHBINA TOTEHITHAT

ALA AMIUTUTYZABI YIPYTHX BOJIH, PACIPOCTPAHSIOIIMXCS B KOJIOHHE, TOPHBIX IOPOJIax
K 1
COOTBETCTBEHHO

N3nydarens ynpyrux BOJIH

[IpuemMHUK ynpyTrux BOJH

OKpaHHBIN 3JIEKTPOL

nu

II
AO IleHTpaJIbHBII 3JIEKTPOA
AB

B ToxoBbrIit (00paTHBIiT) 3mexkTpos B mpudopax DK
b

HOpOFOBaH YYBCTBUTCIIBHOCTb MCXaHUYCCKOTO pacxoaomMepa
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C

i

C.,C

1 K

D
d, d

d

1

Dp.

1

NmEC}'—h’TJ

24.12.2024

Koaddurnuent BecoBoii TIMHHCTOCTH
MuHepanu3anus miacTOBBIX BOJ, TPOMBIBOYHOMN JKUKOCTH

JII/IaMeTp 30HBI ITIPOHUKHOBCHUA

JnaMeTp CKBa)KUHBI
Pa3HOCTH TBOMHBIX U3MEPEHUN YTIIa B 1 TOUKE
Jenpeccus uist KaxI0W U3MEPUTEBHON KaMephl prdopa

[Moxazanus mprubopoB npu bapomeTpun

Yacrora BpanieHus TYpOMHKH (pacX0ZOMETPHsI), TOKa3aHHs IIPHOOPOB BIarOMETPUH
I'panuent TemnepaTypbl (TeMIEpaTyPHBIA TPaIUCHT) B CKBAYKUHE

['ryOuHa CKBaKUHBI

AMHJ'II/ITy,I[a HAIMpPs’KEHHOCTU MArHMUTHOT'O IMOJIA

Tommuua miacra

MuHnManeHas TOJIIMHA TUIACTA, TPOCIIOs
DddexTrBHAS TOMIIMHA KOJTIEKTOPA

Cuna Toka
CpenHsas CKOpOCTh cyeTa

KoaddurmienT Bo10HACHIIIEHHOCTH TOPOJ

Koaddunuent kpuTuueckoi BOJAOHACHIIIEHHOCTH

KoadduipeHt octaTouHON BOIOHACKIIIEHHOCTH
Koadumment o6beMHON TITHHUCTOCTH
Koaddumuent nedrerachImeHHOCTH
Koaddunuent HedTerazoHachIEeHHOCTH
Koaddunuent ocratouHoi HeTEHACHIIICHHOCTH
Koa¢ddunment obuieit mopucTocT NOpox
Koaddurpent auHaMu4eckoi mopucToCcTu
Koaddumuent r¢pdextnBHOI IOprucTOCTH
Koaddumuent abcomoTHONH TPOHUTIAEMOCTH
Koaddunment agppexTHBHON TPOHUIIAEMOCTH

JnvHa 30812

[ITar n3mepeHuii MeX1y TOUKAMHU
DddekTrBHAS TTHHA 30HQ

W3mepuTenbHble 3IEKTPOABI B IPUO0Opax 3JIEKTPUIECKOro KapoTaxKa
KomnuectBo uzmepenuit

Koaddumment yBenndaennst conmpoTHBIICHUS (TTapaMeTp HACHITIICHI )

OTHOCHUTENIBHOE SJICKTPUYECKOC COINMPOTUBJICHUE

Cuctema F'APAHT
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Tic

o

S R ™

Ao

AJy

AP

Ao
AP/ AHcosg

AT

24.12.2024

JaBinenue

[InacroBoe naBneHue

JaBnenne nputoka ionaa B i-yro kamepy mpudopa I'JIK
Nnupnexc GpoTorneKTpuieckoro morIomeHus
l'unpocrarnyeckoe gaBieHUE

CkopocTh nipuToKa (ironaa

Jeout mpu I'JIK B mepBoM 1uKIIe N3MepeHUi
Heowut npu I'IK B i-ninkie u3mepeHuit

Temmnepatypa (Tepm.), BekTop (MOAYIh BEKTOPA) HAPSKEHHOCTH T€OMarHUTHOTO TIOJIS
(MarHUTHBIN KapOTaK)

BpewMms npo1osibHOM pestakcanuy MPpOTOHOB
Bpewms 3anonmaenus i-it kameps! (B mpudopax I'/IK)
[Topor 4yBCTBUTENTFHOCTH TEPMOMETPA

3HaueHHue IIOoTCHIOHaJIa (HaHpHX(CHI/Iﬂ) B TOYKEC U3MCPCHU

[ToTenmnman caMonpoOnU3BOILHON MOISPU3AIIIT

DKBHUBAJICHTHAS MacCOBAast JOJIS ypaHa

CKOpoCTh pacmpocTpaHeHusl aKycTudeckux BonmH (B pazmene AK), ckopocTh kapoTaxka,

CKOPOCTB ITOTOKA ()IIFOMJIa B CKBAYKHHE (PACXOIOMETPHSI)

O6mwem i-oit kamepsl mpubopa ['JIK

O0beMHas BIAYKHOCTh

Cocrapisifole BEKTOpa TeOMarHiTHOTO MOJIst (MArHUTHBIA KapOTa), KOOPAUHATH TOUKH
OCH CTBOJIa CKBKUHBI (MHKIL.)

Koopaunats! onpenensemoii Touku n (MHKIL.)

D¢ dexTrBHOE 3aTyxaHue ynpyroi BoiHsl (AK).

Jupexnuonnsiit yron (MHk1.)

OddexTrBHOE 3aTyXaHUE YIIPYTOW BOJHBI, PACIIPOCTPAHSIONICHCS 110 KOJIOHHE
OTHOCHUTENLHASA aMIIIUTyJla IOTCHIIKMAaIa CaMOHPOHSBOHBHOﬁ oJIIpru3anin
3aTyxaHue NpoA0JIbHOU BOJIHBL, PACIPOCTPAHSAIOIIEHCS B IOPOJE

[TonabIi YT'OJI UICKPUBJICHUA OCHU CTBOJIa CKBAKHNHBI
MarauTHas BOCIIPUMUMYUBOCTH CPEALI

OTHOCHUTENbHAS cucTeMatndeckas rmorpermrHocTs (PK), cpenuss kBagpaTudeckas
MOTPEITHOCTh U3MEPEHUH YTIIOB (MHKIMHOMETPUS )

PasHocTh (a3 HanpsHKEHHOCTH MarHUTHOTO TIOJIS

OTHOCHTENBbHBIE TTOKa3aHMUs TaMMa-KapoTaxa

Jenpeccus B HccnexyeMoil Touke

[Nompagka 3a BiAMSIHHE IPOMEKYTOYHON CPEIbl MEKIY IPUOOPOM U MTOPOIA0H
BepTukanbHbIi TpaleHT JaBIeHHs IPH 0apOMETPUHI

Pa3zHocTh Temnepatyp (OTKIOHEHHE TEMIIepaTyphl)
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AT, AZ
At
AtK’ Atl'l

AU

Pus
Pe

24.12.2024

[TpupaieHus MOJIHOro BEKTOpa MarHUTHOT'O I10JIS
WHTepBanbHOE BpeMs pacpOCTPAHEHUSI AKyCTUUECKON BOJIHBI

WuTepBanbHOE BpeMs MEPBBIX BCTYIUICHUH BOJIH, PACIPOCTPAHSIONIMXCS B KOJIOHHE, B TOPHBIX
noponax (AKLY)

Pa3HocTh MOTEHIMAIIOB TOJIS

JlvasexkTpuueckas MPOHUIIAEMOCTh
KoadduipieHT 0THOCUTENBHO TIIMHUCTOCTH
Bszkocts hmronma

3EeHUTHBIH yro HAKJIOHA OCH CKBKUHBI

VY nensHoe anekrpudeckoe conpotusieHue (YIC)

BepxHee 3naueHne auanasona u3Mepenus: Y OC B BRIOpaHHOM JHUaIia3oHe
VY aenpHOE NEKTPUUECKOE CONPOTHUBICHUE 30HBI TPOHUKHOBEHHS
Kaxymeecs ynenbHOe 37€KTpUUECKOE COTPOTHUBIICHHE

Hwxnee 3nauenune nuamasona namepenus Y OC B BEIOpaHHOM JTHAIIa30HE
Y aenpHOE IEKTPUIECKOE CONIPOTUBICHHUE TIOPOJ

VY nenpHOE ANEKTPUIECKOE CONIPOTHUBIICHUE MJIACTOBOM BOIBI

VY nenbHoe anexTpuueckoe conpotusieHue (YIC) mpoMbITOH 30HbI

VY aenpHOE NEKTPUUECKOE COMPOTHUBIIEHUE TPOMBIBOYHOM JKUIKOCTH

MakpocedeHne 3aXBara TEIIOBbIX HEUTPOHOB

OO0ObeMHas IOTHOCTh nopoa ujimn (I)J'IIOI/IZ[a, Cp€AHCKBaApaTUICCKasd IMOrpeIIHOCTb U3MEPEHUA

CryuaiiHas TOTpeIHOCTh U3MEPEHU]
N3mepeHHoe 3HaueHUe KaxyIlencss IPOBOJUMOCTH
Kaxymasics yaenbHas 3JeKTpudecKkas IpoBOJUMOCTb

Ka;xcymaacx YACIbHAA SJICKTPUICCKasd IIPOBOANMOCTD - aKTUBHAasA U PEAKTHBHAA KOMIIOHCHTEI
COOTBCTCTBCHHO

yILCHLHa}I QJICKTPUYCCKAad MPOBOANMOCTDL CPEAbL
I[I/IHaMI/I‘IeCKaSI TCIUIOBAsA MHECPUUA

Kpyrosas yactora Toka
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MpunoxeHue X

(pekomeHgyemoe)
Tabauua pe3yJbTaToB onepaTuBHOI HHTepnperanun J1aHHbIX ['TUC
(MpUJI0KeHHe K ONIePATHBHOMY 3aKJIYeHHUI0)
Henponons3oBarens YTBepxaaro
[IpousBogurens paboT PyxkoBonurens
WnTepnperanonnas ciryx6a HHTEPIPETAUOHHOHN CITyKOBI
D.1.0.
n " 200 T
PesyabTartsl
onepaTuBHON HHTepnperanuu AaHHbIX [TUC
M0 CKBaKHHeE IJIOIIAAH
(MpOMEeKyTOYHBIH MJIH 3aKJIIYUTEIbHBII KAPOTAK)
HoMmuHansHbIl quameTp MM MHTEpBan uccinea0BaHui M
Y3C npoMbIBOYHOH KHIKOCTH Owm- M nipu 20°C WntepBan o6pabotku M
N WnTepBan Oddextus- | Daxruyec- ¥oC ITopuctocts, % O6vemuas | Jlutonorndeckas | OTKpbITas Hedrerazo- | Ilpusnak
n/o | riayouH, M Has KH{ AMaMeTp | IJIacTa, o o AK | TYIMHUCTOCTb, | MPUHAUIEKHOCTH | TIOPUCTOCTD, | HACHIIIEH- oTJaBae-
. o 0 )
TOJIIIMHA, M CTBOJIa, M OM'M HK-ITKII % nopox % HOCTB, % MOTO
¢hrona
1 2 3 4 5 6 7 8 9 10 11 12
Hata HNurepnperarop
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MpunoxeHue U
(obs3aTenbHoOe)

Pesynbratel onepaTtuBHON HHTepnpeTanuu AaHHbIX [TUC
(mpuJIOKEeHHe K ONIePATUBHOMY 3aKJIIOYEHHIO)

CxBaxmHa MecTopoxIeHMe

(IpenepapmMTesIbHOE MM OKOHUATEJIbHOE)
Hara [IpomspomuTesb paboT
Henmponosbs3oBaTesb
JHTepnpeTalMOHHAaA CcJyx0a
CeBenmeHUd IO CKBaXMUHE:

(MHOexkC mJjacra, MHTEepBaJl MCCJIeogOBaHMA,

HOMMHAJIbHEIM OrviaMeTP CKBAaXMHEI,

CONPOTUBJIEHME INPOMEIBOYHOM XMIKOCTM M T.ZH.)

TK,AC,NC | HHK TTKN WK, BK, BMK Oggiz:fﬂ Nopuctocts L(:& Hacbiwennocts | Knr, Knad
K _ _wP/ulw % [vuen_w3fP /UK Owm Kn Kn % Bl veon o (K%
0.00 15.00 (000 4500 {000 100|106 100000 [F5F ecamax (000 30.00 S Hedmo nenoge [ 000 2000
G JAC wi o r/ow3 04/BK-3 Qum Eg Anesoonar | \HAK) % =23 Bosa noms Knad %
= 150.00 300.0 11,95 3.05 qu 1000.00 [::] A 0.00 3000 [:] B 6 0.00  20.00
nc B g pK BMK OM'M _ prénnuy 042 €800.
10000 200.00 : o110 100000 Kapbosare Bopa rau
= Apruaaur yrn, Teeppas vacts
1:200 0.0 100.0
i | e R
XX00 [riedss
XX04
>
> i 4
XX0Q [otomd
XX12 g LR AL 11
IR LI ]
P I I

MpunoxeHue K
(pekomeHayemoe)

CBoaHbIii IJIAHIIET re0JI0ro-reo(pu3nyecKuX MaTepuaIoB H pe3yJbTATOB ONpeae eHHs MOACYeTHBIX
napaMeTpoB IO NMPOJAYKTHBHOII YacTu pa3pe3a
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i ' ¢ = HET NPUTOKa |
AnbTuTyna CrBXMHLI - 39027 m 3a60i cxeammmbl -2031m MlpoMbIB. MUAKOCTL.  THN - paccon
THK (-1563,3) m
Yanunenwe. skposnerta - 04m JDwamerp ponora - 190 mm AnotHocts - 1,221 /cm? BHK (-1571,3) n
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xowey - 06 XXr. Jxkenn. konowwa.  enybuna - 1995 M Mornowenue: raybuma
Bekpoitue: kposm f-1a - 16.06.XXr. amametp - 146 mm MHTEHCHBHOCTD [ JonO[nonnwcelaa
fnoaowes! r-1a - 20.06.XXr. ueMenT - O yCTbR obvem Ko % | ¥6e.% [Cocras. Casmcma 1o XX
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X070 m-
[Creanesseewennoe no mags [14.3]13.9] - oo Bara
MpunoxeHwue J1
(obs3aTenbHoOE)

24.12.2024

AKT

0 BBINIOJIHEHMH PaldoT annapaTypoil HCHBITAHNUS MJIACTOB MPUOOpaMu Ha kaleJie

Hagano pabor OkoH4aHue paboT

CkBaxuHa [lmomane

He,[[pOHOJ'IBBOBaTeJ'IB

[IpousBoauTtens padoT (reousnyeckoe NpeanpHUsITHE)

Lens pabot

JI.1 /laHHbIE 110 CKBAXKUHE

3aboit ™ KpuBuszHa B uHTEpBase pabor
Temneparypa °C

rpan

JI.2 Tun u mapamMeTpbl NPOMBIBOYHOI KHIKOCTH

Turn npoMbIBOYHOM KUIKOCTH

Jlo6aBku

YpoBEHb OT yCThA M [noTHOCTB r/em’
Bsskoctb c

Bonpoornaua em /30 MuH

p4ce

OM'M

JI.3 lanHble o anmaparype

Cuctema F'APAHT

136



Pykosoaswun gokymeHT P 153-39.0-072-01 "TexHu4eckas UHCTPYKUUSA NO NPOBEAEHUI0 reodnsnyecknx

[Ipubop (tum, N)
Hatunk maienus (tum, N)
CraHmapT-curHaI MIla

J1.4 O6BbeM H3MePHTEILHBIX KaMep, cM’

Manoii , IpPEeBAPUTEIBbHOMN ,
1-if mpoMeKyTOUHOM , 2-11 IpOMEKYTOUHOH ,
3-if IpoMeKyTOUHOM npobocOopHUKa

[IpuBs3ka k rmyOMHAM METOIOM
XapakTtep 0TKa30B, HAPYILIECHUN

JI.5 O0beM BBINOJIHEHHBIX Pa00T U NMpeABapuTe/bHbIe pe3yabTathl (Tabauna JI.1)

Ta6nuua J1.1
N N Tou- I'my6una Pexum K-Bo Bpewms O6bem Howmep Xap-ka
CIIyCKa KH orbopa, M paboOTHl | LMKJIOB | MPHUTOKa, ¢ | ¢uonaa, J poOEI poOkI

Pexxum pabotsr: OIIK - pa3oBerit oT60p npo6sr darouma; OIIKM - mHOTOpa3oBeIii 0T60p Mpob ¢urronaa
B onHoM Touke; I'JIK - omnopazoBoe usmepenue B pexkume ['JIK; I'ZIKM - MHOTOKpaTHbIE U3MEPEHUS B PEXXUME
I'’ZIK.

Kommaectso mukios: mpu OIIK u UAK - 1, mpu OIIKM u I'/IKM - daxrrueckoe.

Bpewms npuToka: Ipu OTCYTCTBUH repMeTU3alii - 0, B OCTaIbHBIX CIIydasx - (PaKTHYECKOE.

Obwem (ronga: Ha Touke O0e3 mpuToKa - 0, B OCTANBHBIX CIIydyasx - PaBHBIA (PaKTHYECKOMY O00BEMY,
MOCTYIIMBIIEMY B TPOOONIPUEMHHUK MIIM MPOOOCOOPHHUK HA TOUKE.

XapakTepucTrKa IpoOBI: COCTAaB, 1IBET, 3aMax, TOPIOYECTh U T.1., OLEHEHHBIE BU3YAIbHO.

JI.6 Pe3yabTarsl anaau3a npoo xujakoctu (Tadauua JI1.2)

IIpo6s1 oTOOpans! (naTa)
IIpo6b1 aHAIM3MPOBAHEI (71aTa)

Tao6nwuua J1.2
N I'ny6una Kuaxocts DunbTpar
mpobs1 | ot6opa, M O0beMm, 1 CsoiicTBa IInoTHOCTS, VOC,
Beero | Hed™ | [pormocrs, row® | BA3KOCTH, © r/em’ Omm
JI.7 Pe3yabTaTrhl aHaan3a npod ra3oBo3aymHoi cmecu (Tadauua JI1.3)
IIpo6s1 oTOOpans! (naTa)
IIpo6b1 aHaIM3MPOBAHEI (71aTa)
Tao6nwuua J1.3
N npo- | ['my6una O6Bem Cymma H, YrneBonoponsl, 0TH.%
OBl orbopa, M | Ta30BO3. YTIIEBOZIOPONIOB, | 460 0/ | h CH |CH CH Boie
cMecH, 1 a6¢.% ’ 4 2 38 410
6
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[IponsBogurens paboT Henponons3oBatens

MpunoxeHne M
(pekomeHayemoe)

HNuTepnperanus pe3yabTaTOB IMIPOAMHAMHYECKOr0 KAPOTAkKa U UCIIBITAHNUS NJIACTOB
(mpuJI0KeHHE K 3aKJIIOYCHHUI0)

5 1lnactosoe un Tponuuae- i 1lapamerp muorounk- | U
E s AK 180 200 220 240 260 MK /v b, runpomam?\%crlioe M'LOCT'I,""(, LIS Aeur };al}z;rmmw"’ JIOBDOI‘O (}Xyoﬁosanuu, nepgfl‘,’:ﬁ"
5 T o TUC| AaBnekne, a | npuroky, |mo FIK . 0/, ‘
FoLh20 40 0 100 e 2030 40 prTwy A 10 2030 40 | 1 234" 5w | PRI
2976 - '/ . (5 - pnﬂs b .: pl‘ . o) & ./,0"" 1.1
L . e . ] .
2980 < { P9 o, Towa2977 w -
r _j ©mea " ® e e %91 pona c razom
‘ / - :' X
- { - 25mB N
2984 IC B . . i } q,-ae0uT B 1-0M uHKIE
- \ : : e q;-2eGHT B i-om nuKe
. \ : . ..
2988 T~ H M 3
L ) * o
3030 <. 1.1
: — Lent s 3 f;
: - Dol .06
- 25mB i boT
) ouka 3031.4 m -
3034 'ﬂ/;dkk q,/q, Bo1a ¢ ra3om Q=12 w/cyT.
: - v i Toyka 3036.5 m -
. . g “‘ ey
: . . Hedm
3038 - S -
. . L 4
HE e®
‘ Ap,,;=TMIla
Knp, Il s o w— ]
0.1-1.0 1.0-10 >10 Bona I'az  Hedms
MpwunoxeHwe H
(o6s3aTenbHoOE)
AKT 0 BbIIIOJIHEHHH PA®OT 10 HOKOBOMY 0TOOPY 00pa3uoB MOPO/
[lapTtma N T'eodpuzmUeCcKOe NPEenIpmuaTue
CKxBaxXmuHa
[Inowanlb (MeCTOPOXICSHUE)
YBP ObbenmMHeHUE
PaboTel npoBomuimchk " " 200 roma
C LeJbio
npubopaMy TUIla ;, M3TOTOBJIEHHEMU
¥ OCHAalleHHBIMU
KOpPOHKaMM
H.1 JaHHbIe 0 CKBa:KNHE
3aboit M JInameTp CKBaKHHBI MM
CxBa)kMHa 3aI0JTHCHA
YpoBeHb 10 M
ITnoTHOCTH r/em’
BszkocTh C
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Bogooraaya cm’ /30 MuH

B mpomiecce OypeHuss B MPOMBIBOYHYIO JKAIKOCTE TOOABISLIUACH (MU TIOCTYHAIA M3 BCKPBITHIX ITOPO.)
Hed1h, [IAB, muacToBas Boma 1 T.1M. (OTMETHTD)

MaxkcuMainpHas KpHBH3HAa CKBAXXUHBI rpan

Temnepatypa 32605 °C
[IpuBs3ka k ryOMHaM BBIIIOJIHEHA ITyTEM 3alMCH KPUBBIX, IPOMEPOM Kabens  Ap.
(Hy>HO€ OJYEpPKHYTH)

AHaM3 BBITIOJHEHHBIX Pa0OT (0TKa3, 3aTAKKH, IOJIOMKH IIPUOOPOB).
CocrostHue npuOOpoB nocie padboT

Hagamo paGor: 9 wmmH" " 200 .
Konen paboter: 9 mua" " 200 .

H.2 O0beM u pe3yJbTaThbl BHINOJHEHHBIX padoT

N N I'ny6una | JInuHa obOpasua, Bpewms or6opa Xapakrepuctuka | [Ipumedyanue
crmycka | obOpasma | orbopa, M MM obpasia, MUH. obpasma

1 2 3 4 5 6 7
HauansHuk napruu
[IpencraBuTens HEAPOIIOIH3OBATEIS
CornacoBax
¢ DerepanbHBIM TOPHBIM M TPOMBIIIIICHHBIM Haa30poM Poccrn
25 mas 2000 r.
¢ MuH#CTEepCTBOM NPUPOIHBIX pecypcoB Poccun
4 mas 2001 r.
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