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Ipeaucaosue

[IpombicioBass reodu3uka - 3TO COBOKYIMHOCTh TIeO(U3UIECKUX
UCCJIEIOBaHUN B CKBa)XXMHax, Oypsmuxcsa Ha HePpTh u ra3. CyIIHOCTb
T1000T0 Treo(U3NUECKOTO METOJa COCTOUT B HM3MEPEHUHU BJIOJb CTBOJA
CKBOXXHHBI HEKOTOPOW BEIUYMHBI, XAPAKTEPUIYIOUIECHUCS OIHUM WU
HECKOJIbKUMHU (DU3UUECKUMH CBOMCTBAMHU TOPHBIX MOPOJ, MEPECEYECHHBIX
CKBaXXMHOMW. Takoe M3ydeHHe pa3pe3a BO3MOXKHO MyTeM OTOOpa KepHa,
OJIHAKO ATO MPUBOJUT K OTPAHUUYEHUIO TPOXOJKHU U 3aMEJICHUIO0 OypEeHUs.

B TOXe Bpems HeKoTOpbie (U3HKO-XUMHYECKHE CBOWMCTBA MOPOJT
(3JIEKTPOIPOBOTHOCTb, BJIEKTPOXUMHUYECKAS AKTUBHOCTb,
PalMOAKTUBHOCTb, TEMIIEPaTypPOIIPOBOIHOCT, MAarHuTHAas
BOCIIPUUMYHUBOCTh, TBEPJOCTh, YMNPYrocTb M Ip.) MOXHO H3YUYUTH
HEMOCPEACTBEHHO B CKBaXXMHE IIPU MPOBEAECHHH COOTBETCTBYIOLINUX
bU3MYECKUX HUCCIEJOBAHUM pa3pe3a U TEM CaMbIM OMNPEACNIUTh (HPU3UKO-
XMMHWYECKHUE CBOWCTBA, XAPAKTEPU3YIOIIWE TMOPOJABI, MPOWICHHBIC
CKBaKUHOM.

B npomecce wu3zydeHus [aHHOM JUCHUILIAHBI CTYACHT JOJKEH
pazo0paThCsi B CYHUIHOCTH IPOMBICIOBOM reo(U3uKH, MOHATH 3aJa4d U
neiab  reo@usMyeckux — ucciaeAoBaHuM. M3yuuTh UX  TEXHOJOTHIO
MPOBEJICHUSI U OCBOUTH OCHOBHBIE 3Tallbl 00paOOTKH W WHTEpIIpPETALNU
pPE3YJIbTATOB UCCIICIOBAHUS B CKBAKUHE

Jnss  3TOro  mpermojaBaTeNieM  BBLAACTCS  KaXIOMY  CTYACHTY
VHINBUIYJIbHBI BAPUAHT IUIAHILIETA C PE3YIbTHPYIOIIUMU TAATPAMMAMU
3amucedl KOMIUIEKCAa METOI0B TeO(PU3NUECKIX UCCIEIOBAHNN B CKBaYKUHE.

Cinymarens B TEUEHHE HECKOJbKHX YacOB  COOTBETCTBEHHO
nporpamme padoTaeT ¢ BbIAAHHBIM IJIAHIIETOM, ITPOBOJISI HHTEPIPETAIIUIO
nanHbix ['MC, BBIBEIEHHBIX Ha IUIAHIIETE. PaccUMThIBa€T KOMILUIEKC
MapaMeTPOB, XAPAKTEPUIYIOUIUX KOJUIEKTOP MO UCXOAHBIM JaHHbIM ['UC,
M CaMOCTOSITEIbHO  JENaeT  3aKIIOYEHHE 10  KOJWYECTBEHHBIM
XapakTepucTUKam (UIbTPAIIMOHHO-€MKOCTHBIX CBOMCTB IIJIacTa.



TepMHUHOJIOTUA U COKPALLICHUS

[YC -reodusnueckre METOIbI NCCIICIOBAHUS B CKBOXKMTHAX

KC -xapoTaxk conmpoTuBiieHUs (KaxyIIeecs: CONMPOTUBICHUE)

[1C -xapoTax MOTEHIHAIOB CAMOIPOU3BOJIBHON MOJIAPU3ALUH

BK -60kxoBoO# KapoTax

BK3 -6okxoBoe kapotaxkHoe 30HAupoBanne MK -UHIyKIIMOHHBINA KapOTax
MBK —MuKpoOOKOBOM KapoTax

AK -akycTHueCcKui KapoTax

KB -kaBepHOMETpUS

'K -ramma-kaporax

I['TTI -ramma-raMma-rIOTHOCTHOM KapOTax

HI'K -HEUTpOHHBIN raMmMa-KapoTax

HHK -HEWTpOH-HEUTPOHHBIN KapOTaXK

JC -nnaMeTp CKBaKUHBI

KnAK —xoaddunment nopucroctu onpeaeneHubii mo AK

Kal'TTI - koa¢dunuent nopuctoctu onpeaeneHusiii mo ['TTI

p -yAenbHOE AnekTpuueckoe conporusieHue (YIC)

PK -KOKYILEECS yIEIbHOE JIEKTPUUECKOE CONPOTUBIIEHUE G -yIEIIbHAS
IPOBOAUMOCTD

HoMuHaibHBI _AnaMeTp — JAWaMeTp paBHBIA  JOJIOTY OypoBOro
WHCTPYMEHTA

OKOJIOCKB2KUHHBIC MCCIEAOBAHUS - TEOPU3UYECKHE HCCICTOBAHUS B
CKBAXMHAX C I1I€JIbI0O H3y4Y€HUsT MacCMBa TOPHBIX TOpOJ B
OKOJIOCKB&)KMHHOM MPOCTPAHCTBE, MOUCKA M PA3BEIKU MECTOPOKICHUM
MOJIE3HBIX UCKOMAEMBIX U PEIICHUSI NHKEHEPHO-T€OJIOTMYECKUX 3a/1a4.
OJIEKTPUYECKHUI U 3JIEKTPOMArHUTHBIN KapOTaX - UCCIEAOBAaHMS CKBAKHH,
OCHOBAHHbBIE Ha U3YUYEHHUH JJIEKTPUUYECKUX U AIEKTPOMATHUTHBIX CBOMCTB
TOPHBIX TTOPOJT ¥ HACKIIAKOIIUX UX (ITIOUIOB.

DJIEKTPUYECKUI KapoTax - UCCIIEAOBAHUS TOPHBIX MOPOJI, OCHOBaHHBIE Ha
perucTpaluy  MapaMeTpoB  €CTECTBEHHOTO  WJIM  MCKYCCTBEHHOTO
MOCTOSIHHOT'O 3JIEKTPUYECKOTO OIS,

Kaporax conporupienus (KC) - 3meKTpU4eCKHil KapOoTaK, OCHOBAHHBIN
Ha U3MEPEHHM KaXKYIIETOoCs YIEIbHOrO 3JIEKTPUUYECKOTO COMPOTUBIICHHS
TOPHBIX TIOPO/I.

BokoBO€ KapoTa)KHOE 30HIUPOBAHUE - KapOTaX COMPOTHUBJICHUS C
WCIIOJIb30BAaHUEM HECKOJIBKUX OJHOTHUITHBIX 30H0B Pa3HOU JIJTUHBI.




CamonpounsBonpHad mnonspusauus  (IIC) - sIeKTpUYecKUil KapoTax,
OCHOBAaHHBI  Ha  U3MEPEHUHM  TMOTEHIMAJIOB  CaMOIPOU3BOJLHOM
NOJIApU3ALUY.

OJEKTPUYECKUI KapOTaKHBIM 30HJ - KApOTa)KHbIA 30H[, COJEpKaIIH
U3MEPUTEIbHbBIE U (WJIM) TOKOBBIE SIEKTPOIbl W MPUMEHSEMbIA B
CKBQXMHHOW anmapaType 3JEKTPHUYECKOro KapoTaxa. B 3aBUCUMOCTH OT
Ha3HAYEHUs PA3JIUYAIOT: 30H]I CAMONPOU3BOJBHOW MOJAPU3ALUM, 30HI
AJNIEKTPOHBIX MOTEHIIMATIOB, 30H]1 COITPOTUBIICHMUS.

CKBOXUHHBIN OpubOp - mpuOOp, MpeHa3HAYCHHBIM IS TPOBEIACHUS
reo(pU3NYECKUX UCCIETOBAHUIN B CKBAKUHE.

KOMIIEKCHBIM  CKBOKMHHBIK  TPUOOP -  CKBAXWHHBIM  MPUOOD,
MpeAHa3HAYEHHBIH Il TPOBEJAEHUS Teo(DU3NYECKUX HCCIIECIOBAHUM
HECKOJIbKUMHU METOJaMH.

KapoTaxkHblii  30HA - HW3MEPUTEIBHOE YCTPOMCTBO, COAEpKAIIEe
MPUEMHUKH U (WJIM) UCTOYHUKU HAOJII0AaEMOT0 MOJIS.

['paAueHT-30H - DJIEKTPUYECKUM 30HI, COAEPXKAILIUN TPU DIEKTpoAa, B
KOTOPOM PacCTOSIHUE MEXKAY MapHbIMU TOKOBBIMU WM U3MEPUTEIbHBIMU
ANEKTPOJaMU MEHBIIIE, YEM MEXK]1y HEMapHBIMU

Touka 3amyMcu TPaJIMEHT - 30HAA - CPEAHSAA TOYKAa MEXAY MapHbIMU
ANEKTPOAAMHU.

JnuHa rpaJMeHT - 30HIa - PAacCTOSIHUE OT TOYKH 3alKCH J0 HENapHOTO
ANEKTPOAA.

[loTeHiMan - 30HA - 30HJ, Y KOTOPOTO PACCTOSTHUE MEXIy MapHBIMU
(mpuemubiMu MN unu nuraromuMu A U B) anekTpogamu npeBbilIaeT
paccTosiHie OT HemapHoro 3J1ekTpoa (N wiu M) 10 6auKaiIero mnapHoro

ANEKTPOAA.

JlnHa TOTEHIMAN-30H/Ia - PACCTOSHUE MEXIy OJNMKHUMH HEMapHBIMU
AIEKTPOIAMMU.

Nunykimmonueii ~ kapotax (MK) - »nekTpoMarHUTHBIM — KapoTak,

OCHOBAHHBI HAa U3MEPEHUU KAXKYIUEWUCS YAEIBbHOU DIIEKTPOIIPOBOIHOCTH
TOPHBIX HOPOJI.

PagnoakTUBHBIM KapoTa)X - KapoTaX, OCHOBAaHHBIM Ha HW3MEPEHUHU
XapaKTEePUCTHUK M0JIEN MOHU3UPYIOIIUX U3ITyYEHUN.

amMma-kaporaxx (I'K) - paamoakTHBHBIA KapoTa)X, OCHOBAHHBIA Ha
U3MEPEHUHN €CTECTBEHHON raMMa-aKTUBHOCTH TOPHBIX MOPO/I.
["amMma-ramMma miotHocTHOM kKapoTax (I'TTI) - OCHOBAHHBIN Ha
VU3MEPEHNH KECTKOM COCTABIISIIOIIEH paCCETHHOTO raMMa-U3JIyYEHHUs .
Heiitpounbiii ramma kaportax (HI'K) - paavoakTUBHBIN KapoTax,

OCHOBAaHHBIA HA M3MEPEHUU XAPAKTEPUCTHK HEUTPOHHOTO M3IIYUYEHHS,
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COMPOBOKIAIOIIET0 pacmaj] €CTECTBEHHBIX PAJMOAKTUBHBIX 3JIEMEHTOB B
TOPHBIX MOPO/JIAX.

Heitrpon-nentponnsii kapotaxxk (HHK) - paanmoakTuBHBIN KapoTax,
OCHOBAHHBI Ha M3MEPEHUHU XapaKTEPUCTUK HEHUTPOHHOTO H3Iy4YECHHUS B
TOPHBIX MTOPOJIaX MPU OO0TYUYCHUH WX BHEITHUM HCTOYHUKOM HEUTPOHOB. B
3aBUCHUMOCTH OT DHEPTUM PETUCTPUPYEMBIX HEUTPOHOB Pa3InyaroT
HEUTPOHHBIM KapoTaX C M3MEPEHUEM XapaKTEPUCTUK TEIUIOBBIX M
HAJITETJIOBBIX HEUTPOHOB.

NHKIMHOMETpUSI CKBaKUHBI - OINpENECNICHHE Yria W a3uMyTa MaJeHUs
IIJIACTOB IO JJAHHBIM T€O(U3NUYECKUX U3MEPEHHI B OJTHOM CKBaYKUHE.
KaBepHOMETpUS CKBAKUHBI - U3MEPEHHUE CPEJIHETO TMaMETPa CKBAXKUHBI.
PacxoioMeTpusi CKBaXKMHBI - M3MEPEHHE CKOPOCTH IepeMElICHUS
JKHJIKOCTH I10 CKBa)KHUHE.

Pe3ucTUBUMETpHST CKBOXXKHUHBI - M3MEPEHHUE YJIEIBHOTO SJICKTPUYECKOTO
COTMPOTUBJICHUS KUIKOCTH, 3aMIOJIHSIONIEH CKBAXKUHY .

KoHTpoab 00Ca/iHBIX KOJOHH - HM3MEPEHUE TOJIIWHBl W BBISBICHUE
ne(eKkToB 00CaHBIX KOJIOHH.

KoHTpoJIb 1IEMEHTUPOBAHUS - OIpPEJICICHHE BBICOTHI MOJbeMa IIEMEHTA U
Ka4eCTBO IIEMEHTUPOBAHUS.

KapoTaxxHasi cTanuus - YCTaHOBKA, COCTOAIIAA M3 KapOTa}KHOﬁ
J'Ia60paTOpI/II/I N KapOTa’>XHOI'O ITIOAbCMHHUKA.
Kaporaxxnas HaGODaTODI/IH = YCTaHOBKa, npcaHa3HaAYCHHAA JJIsL

MPOBEJICHUS] T€OPU3UUECKUX HCCIEAOBAHUM B CKBAXKHMHAX, BKIIFOYAIOIIIAS
U3MEPUTENBHYI0 M PETUCTPUPYIONIYIO anmaparypy, a TakKe HCTOYHUKHU
MU TAHMUS.

KapoTaxxublii OABEMHUK - OOOpYyJOBaHUE /IS CIlyCKa U TMOJAbEMa Ha
kKabelle KapOTaKHBIX 30HI0B, CKBRXHHHBIX MPUOOPOB, MPOCTPEITOYHBIX U
B3PBIBHBIX arlapaTosB.

CxkBakuHHasg reodu3nyeckas amnmapaTypa - ammnapaTrypa, BKIIOYaroIas
Ha3eMHbIE MPUOOPHI, CKBAXUHHBIA MNPUOOP WIM KApOTaKHBIA 30H],
npeHa3HAYEHHbIN /IS COBMECTHOM pabOTHI.

JInvHa MHAYKIIMOHHOTO 30HJA - PACCTOSIHUE MEXKY CEpEeINHAMM TJIABHOU
TEHEPATOPHOU U U3MEPUTENIBHON KATYIIEK WHIYKIAOHHOTO KapOTAXKHOTO
30HAA.

PanyoakTMBHBIN KapOTAXKHBIA 30H]I - KAPOTAKHBIN 30H] MOHU3UPYIOILIETO
W3JIyYEHUs, PUMEHSAEMBI B CKBAXKMHHOMW ammaparype paaruoaKTUBHOIO
KapoTaxa.




JnvHa pajinOakKTUBHOTO KAapOTaXXHOTO 30HJA - PACCTOSHUE MEKIY
CepeIMHAMU HWCTOYHHUKA W JICTEKTOpA W3JIYYECHUH PaJdOaKTUBHOIO
KapOTaKHOT'O 30HA.

N CTOYHNK M3JTYYEHUS PAAMOAKTUBHOTO KAPOTAXHOTO 30HIA - YCTPOUCTBO
PAaAMOAKTUBHOTO KapOTaKHOTO 30HJa JJIsi CO3JaHHUsI HEUTPOHHOT O, TaMMa-
WJIA PEHTTE€HOBCKOT'O U3JIyUYCHMUS.

JleTeKTop M3ay4YeHHsl PaIMOAKTUBHOTO KapOTaKHOTO 30HJA - YCTPOMCTBO
PaIMOAKTUBHOTO KAapOTAXKHOTO 30HJA I MNpUEMa HEWTPOHHOTO WIIH
raMMa-u3ay4eHus: U Mpeoopa3oBaHus UX B JIEKTPUUYECKUE CUTHAIIBI.
OKpaH  paJIMOAKTUBHOTO  KAapOTaXXHOTO  30HAA -  YCTPOWCTBO,
MPEIHA3HAYEHHOE JJI 3alUThl JIETEKTOpPAa M3JIYYEHHS OT NPSAMOTO
BO3JICICTBHSI MCTOYHMKA W3JIYYEHHUS WJIIA  BBIJACICHUS  IOJIE3HOTO
W3JTy4CHUS.

TepMomeTpusi - W3y4YEHHE €CTECTBEHHBIX M MCKYCCTBEHHBIX TEILJIOBBIX
MOJIE B CKBAXKUHE B YCTAHOBUBILIEMCS] M HEYCTAaHOBUBILIEMCS PEKUMAX.
['a30BBIM KApPOTaXK - KOMIUICEKC I'€OXMMHYECKMX HCCIICIOBAaHUN CKBAKMH,
MPUMEHSIEMBIN B JIBYX BapHUaHTax - B Mpoliecce OypeHus u nociie OypeHus,
OCHOBAH Ha M3YYEHUH COJIEP)KAHUS M COCTaBa YTJIECBOJOPOJHBIX T'a30B U
OMTYMOB B MPOMBIBOYHOU >KHJIKOCTH, @ TaKK€ OCHOBHBIX ITapaMETpOB,
XapaKTePHU3YIOIMHNX PEKUM OypeHUS.

Kepn - »T0 mIMHHBIN, IWIMHIApUYECKOW ¢GopmMbl o0pasell MOpoabl,
OTOOpaHHBIA U3 CTBOJIA CKBaXHWHBI. (OOBIYHO KEPHBI H3BJICKAIOT C
MOMOIIBI0 KOJIOHKOBOTO Oypa (KEepHOOTOOpPHHKA), YCTAaHOBJICHHOTO B
OypUJIbHOM KOJIOHHE, WU C HCIOJb30BaHHEM OOKOBOTO TI'pPyHTOHOCA
(CTpelnsitolllero) THUIA, KOTOPBIM OOECHeYMBAEeT TMOJYyUYEeHHE O0O0pas3lioB
MOPOJIBI CO CTEHOK CKBAKUHBL.

OnopHbI _[JAACT - KApOTaXHBIM TIJIACT C W3BECTHOM (pu3nueckon
XapaKTEPUCTUKOM.
@uabTpaT NPOMBIBOYHOM KHUJIKOCTH - [POMBIBOYHAA KUIKOCTb,

OTQUIbTPOBABIIASCS B IJIACT.

[IpompbiTas 30Ha - Oiv>KaKIIas K CKBAKUHE 9acTh 30HBI MPOHUKHOBEHUSI.
['MyrHuCTasE KOpKa B CKBAKHMHE - CJIOW TJIMHUCTHIX YaCTHII, OCETAIONTUX Ha
CTEHKE CKBAXKHMHBI B pe3yJIbTare (UIBTPAIIMU MTPOMBIBOYHOMN KUIKOCTH B
TJ1acT.

WHTepnperanus  JaHHBIX  KapoTaxa - o0paboTKa  pe3yibTaToB
reoM3NYECKUX HCCICIOBaHUN B CKBAXKHMHAX C IEJIBI0 HU3YUYCHHS
I'€0JIOTHYECKOTO pa3pesa, BhIACICHUS U OICHKH TMOJIE3HBIX HCKOTIAeMBbIX.
Pacunenenve pa3pesza CKBaXWH - YCTaHOBJIICHHE IOCTEAOBATEIHHOCTH
3aJIeraHus MJIACTOB M OMpe/IeiCHUE UX TPaHUII IO TaHHBIM KapoTaxa.
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KapoTaxHble 3HaUYCHHS - 3HAUCHUS H3MEPSAEMON MPU KapOTake BETUINHBI
B TOYKAX CKBAKHHBI.

Komnektop - ropHas mopoga, oOJajaromias TMOPUCTOCTBIO U
IPOHUIIAEMOCTHIO, KOTOpPHIE OOECIEeUMBAIOT TMOJBMKHOCTh HEDTH WIH
rasza B OpPOJIE.

HedrenacplliieHHas (ra3oHachIIeHHas) TOJIIMHA - paBHA CyMMapHOM
TOJIIIIMHE TIPOCIIOEB He(PTEra30HACHIIIIEHHBIX KOJIJIEKTOPOB.

[ TMHUCTOCTh TOPHOM IOPOJBI - COBOKYITHOCTh TIMHUCTBIX BKIIFOUYEHUN B
TOPHOM MTOPOJE.

[[110THOCTB - OTHOIIEHHE MACChl TOPHOM MOPOJABI K 00BEMY MOPOABL, T. €
OTHOIIICHUE MacChl TBEPJIOM, KUJKOW M Ta30BOM (pa3 K ero oobemy.
[TOpUCTOCTh - COBOKYITHOCTh BCE€X MYCTOT B MHHEPAIBHOM CKEJIETE
TTOPO/IBI.

KoaddhuimeHT nopuctocTy - oTHOIIEHHE 00beMa Mop K 00bEMY TTOPO/IBI.
[lapaMeTp TOPUCTOCTH - OTHOCUTEIIBHOE YIEIBHOE JJIEKTPUUECKOE
CONPOTHUBJIEHUE, CBOOOJHOE OT BIUSHUS (PJIFOU]IA, HACHIIIAIONIETO TOPHI
MOPO/IBI.

[Tapametp HeTeHaChIIEHHS - Ko3(ppuimeHT YBEJIMYECHHUS
COTNIPOTHUBJICHUS, TIIOKA3bIBAIOIIMI BO CKOJBKO pa3 yBEIUYHUBACTCS
yACTHHOE CONMPOTUBJICHUE BOAOHACKIIIICHHOTO KOJIJIEKTOPA MPH YaCTUIHOM
HACHIIIIEHUH 00beMa Mop HEPTHIO WM Ta30M.

KoadduimenT HedTerazoHachlllleHHOCTH - OTHOIICHHE oObema IIop,
3alOJJHEHHBIX HE(QThIO WM Tra3oM, K oOmeMy o00beMy MOpPOBOIO
npocTpaHcTBa Toponbl. Eciau cuutath, 4TO BEeCh 00BEM IOpP paBeH
eAUHUIlE, TO CcymMMa KOd(PPUIIMEHTOB HE(PTEra3oHACHIIIEHHOCTH W
BojoHachkIleHHoct K,.+K,= 1.




IIpakTnyeckas padora Ne 1

TexHoJiorust npoBeeHUus reopu3nIecKux UCCJae10BAHNMN
B CKBaKMHAX

Henv pabomer: WV3yuuth OOIIYH0 TEXHOJOTHUIO TPOBEICHUS
reopU3nYecKux  HUCCIEAOBAaHUM B  CKBaXXMHAX, O3HAKOMUTHCS C
MIPOMBICJIOBO-T€0(hU3NUECKUM 000pyI0BaHUEM TUIA MPOBEACHUS
HUCCJIEIOBAHUN.

Oomue ceenenusi o I'NC

I'eopusuueckne ncciaenosanus ckBaxkun (I'MC) — uccnenoanus
U pabOThl BO BHYTPUCKBAXMHHOM MU OKOJOCKBR)XKMHHOM IPOCTPAHCTBAX,
BBITIOJIHSIEMbIE IPUOOPAMH Ha Kabee.

Ckeéaoxxcuna - 3TO TOpHAas BbIPA0OTKA IWIMHAPUYECKOU (DOPMBI.
[IpoOypeHHast BEpTUKAJIbHO WM MOJ YIJIOM BO3MOXKHO Ja)Ke Iepexosuias,
B FOPHU30OHTAIBbHYIO. JlMaMeTp CKBa)XMHBI OYEHb MaJl 10 CPABHEHUIO C €€
JUTAHOM.

Metonet TMC  ornmvarorcss  OONbIIMM — pa3HOOOpa3WeM W
UCHONB3YIOT  BCE€  BHABI  (pu3Mueckux  mojieil  (3IEKTpUUYECKHE,
AJIIEKTPOMArHUTHBIC, TEIJIOBBIE, SIAEPHBIX W3JIYyYEHUM, TPaBUTALMOHHBIE,
MexaHndyeckux HamnpsbkeHud u mp.). K I'MC oTHocsaT, mpexne Bcero -
KapoTax.

Kapomaoic — 3T0 TEXHOJIOTHS IO HCCIIEIOBAHUIO Pa3pe30B CKBAXKUH
reo(pU3nIecCKUMU METOJJAMHU B OKOJIO CKBaXKUHHOM NPOCTPAHCTBE.

Kaportaxx ocHOBaH Ha M3MEpPEHHSIX MapaMeTpoB (PU3MUECKUX MOJeH
II0 CTBOJIy CKBAKMHBI. llenbr0 M3MEpEeHUH SIBISETCS W3YyYEHUE CBOMCTB
pa30ypeHHbIX TOPHBIX IMOPOA U  BBISIBICHHE NPOAYKTHUBHBIX MU
NEPCHEKTUBHBIX HAa HEPTh W ra3 HMHTEPBAIOB IMOPOJ C MOCIEAYIOIIEH
OLICHKOM CcoJiepKaHusl B HUX YTJI€BOJOPOIOB.

OnHako OKOHYATENbHBIM pE3yJbTaT IeOPU3NUECKUX HCCIIETOBAHUN
JOJKEH OBITh MPEICTABIEH HE TEMU (PU3MUYECKUMHU CBOKWCTBAMU, KOTOPHIE
U3y4aroTcsl reopu3nYecKUMH METOJaMM, a TaKUMHU IapaMeTpamH, Kak
OPUCTOCTh, MPOHUIIAEMOCTh, TIUHUCTOCTb MOPOJ, KOIPPUIUEHTOM
BOJIOHACBHIIIEHUS WM HEPTEra30HACHIIIEHNUS UCCIEAYEMOTO IulacTa U T.I.
OneHka S5THUX CBOWCTB M COCTAaBISE€T OJIMH M3 BaXXHEWIINX JTaIloOB
poliecca MHTEPIpETalnud reo(pru3n4ecKux AaHHBIX - 3Tal KOMILIEKCHOU
WJIM T'€0JIOTUYECKON MHTEPIpETAIUY.
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B nHacrosimee Bpemsi aKTHBHO  pPa3BUBACTCS  KOMIUIEKCHAs
MHTEPOpPETAlUs JAHHBIX CEMCMHYECKOM pa3BeAKHM C ONOpOM Ha
pesynbTatsl ['UC.

[UC sBastoTcst 4acThiO HCCIENOBaHMM W PabOT B CKBaKMHAX
COCTaBJISII KX OCHOBHOM O0BEM.

Pe3ynbTaThl reousnyueckux HUCCIENOBaAaHUNA M pabOT B CKBaKHMHAX
ABJISIFOTCSI OJHWM U3 OCHOBHBIX BHJIOB T'€OJOTHMYECKON JOKYMEHTAIUU
CKB&)XHH, OypsIMXCs JUIsl HIOUCKOB, pa3BEIKU U 100bIUM HEPTH U raza.

ITo manubiM I'MC ocymecTBiasieTcss MoACYET 3amacoB HEDTSIHBIX U
ra3oBbIX 3ajJie)KeM U OmIpenenseTcs CTeNeHb HuX BbIpaOoTku. OHHU
00CCIIEYNBAIOT  T'€OJIOTMUYCCKHM, TEXHHYECKHH W DKOJIOTMYECKUU
MOHUTOPHUHT AKCIUTyaTaluu MECTOPOKICHU u BBIITOJIHCHUE
MPUPOJOOXPAHHBIX 33/1a4.

OobopynoBanue 1Jisi reo(pU3NUYECKUX UCCIAEAOBAHUN CKBAKUH

['eodusnyeckue ucciaeoBaHusl B CKBAKUHAX MPOBOJAT C MOMOIIBIO
CIEIHUATBHBIX YCTAHOBOK, KOTOPhIE BKIIFOYAIOT HA3EMHYIO0 U CKBAXKUHHYIO
anmapaTrypy, COEOUHEHHYI0O MEXIy Cco0Oil  KaHaloM CBSI3H  —
reopu3nyeckuM KabeleM, a TakKe CIYCKO-TIOAbEMHBIN MEXaHU3M,
oOecreyrBaroMil NepeMelieHue CKBAKUHHBIX NPUOOPOB MO CTBOIY
CKBaYKUHBI. OTH  yCTaHOBKH Ha3bIBAlOT  AGMOMAMUYECKUMU
Kapomadxicuvimu  cmauyuamu. CTaHUUA B OCHOBHOM  SIBJISIOTCS
CaMOXOJIHBIMM ¥ CMOHTHPOBAaHbI Ha JBYX aBTOMOOWJISX IOBBIIICHHOU
MPOXOJIUMOCTH.

Hazemuas anmapatypa, BKIOYaromas COBOKYITHOCTh U3MEPUTEIILHON
anmapaTypbl,  HUCTOYHHMKOB  THTaHUSA, KOHTPOJBHBIX  TMPUOOPOB,
CKOMIIOHOBaHHAs B BHJE OTHEIbHBIX CTEH/IOB, CMOHTHPOBAHHBIX B
CIEIMAIbHOM Ky30B€, YCTAHOBJIEHHOM Ha IIaCCH aBTOMOOWJISI, Ha3bIBAETCS
Jiadopamopueil KapomaxcHou cmanyuu, a aBTOMOOMIb, 000PYI0BaHHbBIN
CITyCKO-TIOBEMHBIM MEXaHU3MOM (I€OEAKONM) U  BCIOMOraTeIbHBIMU
YCTPONCTBAMH, — HOObEMHUKOM.

[lon ckeasicunnoui  2eogpuszuueckoit annapamypoiu TOHUMAIOT
KOMIUIEKC  M3MEPUTEIbHBIX  YCTPOWCTB,  MPEIHA3HAYCHHBIX IS
OTpeNeCHUsI  pa3lIUyHbIX  (PU3NUEeCKUX TmapameTpoB. B cocras
CKBXKMHHOM anmapatypbl BXOJUT CKBANCUHHBLL NPpUOOP N Ha3eMHbll OJIO0K,
BKJIFOYAIOLIUN PErUCTPUPYIOMIUNA TpUOOp U MCTOYHUK nuTaHus. CIyck u
NOABEM CKBOXXMHHOIO TPUOOpPA OCYILECTBISETCS C MOMOIIbIO JIEOEIKU
NOIbEMHHUKA, reoU3nIECcKoro Ka0ens, OJI0K-0anaHca. st
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MOJCOCAMHEHUS] U3MEPUTEIIBHOM 1€ J1TadopaTOpUM K >KWjlaM KaOens Ha
Je0EKe YCTAaHABIIUBACTCS KOJLIEKMOp 1eOeOKU.

bnok-6ananc  mpenHazHaueH ISl HampaBieHUS ~— Kabemst ¢
MPUCOCTUHEHHBIM TIPHUOOPOM B CKBXKHWHY M COCTOUT U3 HAIPABJISIONIETO
Y TIOJIBECHOT'O POJIUKOB.

l'eoguzuueckuti kabenrv 00bEAUHSAET B ceOE MEXaHUUYECKYIO W
IEKTPUYECKYI0 JIMHUUA CBSI3M  MEXKAY CKBOKHUHHBIM MNPUOOPOM U
Ha3eMHBIMU OJIOKamMu Teodu3ndeckoi anmapaTypbsl. C MoMolbio Kades
OCYILIECTBIISIIOTCSL  CITYCKO-TIOJAbEMHBIE  ONEpPAllUd CO  CKBaKUHHBIMU
npubopamu, TUTAaHUE  UX  JJIEKTPUYECKUM  TOKOM,  IHepeaada
U3MEPUTEIbHON NH(POPMAIIUK B HA3eMHBIE OJIOKH, OMPEICIICHUE TITyOUHBI
HAXOKJIEHUS CKBaKUHHOTO MpUOopa.

Jlns ompeneneHus IyOMHBI HaXOXKIEHHUS, CKOPOCTH TepeMelleHus
npubopa MO CKBAXKMHE W HATSOKEHUS Kaless TNPUMEHSIIOT Oamuuxu
2NYOUHDBL, HAMANCEHUST KADesi ¢ NOMOWbIO 2JIeKMOPOMASHUMHBIX MEmOK
Ha Kabele PETUCTPUPYEMBIX DJICKTPOHHBIMU YCTPONCTBAMHU HA3eMHOU
MaHEeIIH.

Cxema ycranoBku mis nposeaeHus ['MIC nokas3ana Ha pucyHke 1.
K xkabemro 2, HamoTraHHoMy Ha OapabaH seOenku TOIbEMHHKA O,
MOJICOSTUHACTCS] CKBRXXUHHBIN TIprOOp 1, B KOTOPOM HAXOISATCS NAaTYUKH
U OJEKTpOHHBbIE y31bl. [Ipubop omyckaroT B CKBaXWHY 4epes
Hampapisiomuii 0510k 4 u Oyiok-Oananc 3. BeInonHss rpy3oHecyiine
byHKIMK, Kabeab 2 CIYXUT Takke JJIisl MOJayd MHUTaHUS W CUTHAJIOB
yIpaBJICHUS] K CKBRXWHHOMY MpuOOpYy W Tmepenayud uHdopmaiuu Ha
nmoBepxHocTh. Kabenp coenuHeH ¢ reodusndeckoit maboparopueit 7 yepes
coeMHUTENbHbI TIpoBoa 8. [loneBoit MHGOPMAIIMOHHO-U3MEPUTEIbHBIN
KOMILJIEKC, BKJIIOYAIONIUN MOJBEMHUK U JTA0OpAaTOPHUIO, HA3BIBAIOT
KapOTa)KHOW CTaHLIMEN.

= T
s = - [ &= -
F 4
_— =3

1 = = =
- - = s ———— ——  — ——————
— 3 I’ T ¥ . i T 5 . T i i

3 X N - X
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e - - = s i g = . X =

Puc. 1.1. Cxema ycranoBku aiist nposenenust ' IC
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TexHoJ0rus FEO(l)I/I?)I/I‘IeCKI’Ix I’ICCJIeIIOBaHI’Iﬁ CKBa*KMH " pa60T

Texnonorust reoPU3MUECKUX MCCIECTOBAHUN CKBOKHUH BKIIOYAET
CJIEIYIOILIHAE ATalIbI:

* IEPBUYHYIO, IEPUOJUUECKUE U TOJIEBbIE KATMOPOBKU CKBaKMHHBIX
pruOOpPOB;

* MPOBEJICHHE TOJATOTOBUTEIBHBIX pabOT Ha 0a3e reou3NIecKOro
NPEeANPUATHS U HETIOCPEICTBEHHO Ha CKBAXKUHE;

* MPOBEJIEHNE TeOPU3NUECKUX UCCIIEIOBAHUN U pabOT B CKBaKMHAX;

* IEPBUYHYIO 00pabOTKy JaHHBIX, OLIEHKY UX KaueCTBa;

* CcIauy-NPpUEMKY OTYETHBIX MAaTEPHANIOB, COJAEpKaluX Qaiiabl
NEPBUYHBIX JAHHBIX KOHTpPOJIbHO-UHTEeprperanmonHon mnaptun (KUII)
reo(pU3nYECKOro MPEANPUATHS;

* apxMBaIMI0 MaTepuanoB U nepefady aaHHbix ['IC B mpompbicioBo-
reopu3nUecKuil OT/IeN A1 UHTEPIIPETALIMU U BbIIa4M 3aKJIIOUCHHUS.

Kanuoposxa ckeaxcunnvix npubopos

Kanubposéka — COBOKYIHOCTH OIEpaldi KOHTPOJISI NPUTOJHOCTH
anmaparypsl JUisi MPOBEACHUS HUCCICIOBAHUN B CKBAXXUHE M KOHTPOJb
apaMeTpOB U3MEPUTEIIHLHON CUCTEMBI.

K mnpoBeneHuto CKBaXMHHBIX MCCIEIOBAHUM JIOMYCKAKOT TOJBKO
KapOTa)XKHbIE CTAHIIUU U CKBOXKUHHBIE TPUOOPHI, TMIPOIIEIITNE KaTHOPOBKY
B METPOJIOTHYECKOH ci1yk0e reodusnueckoro npeanpuatus. KaandpoBky
BBITIOJIHSIIOT C UCIOJIb30BAHUEM TEXHUYECKHX CPEACTB, YyKa3aHHBIX B
AKCIUTYaTallMOHHON JOKYMEHTallui Ha npubopel W 00OpyJOBaHUE, B
COOTBETCTBUU C TPEOOBAHUSIMU JEUCTBYIOIINUX CTAHIapTOB.

[lepBUYHYIO KaJUOPOBKY BBIMOJHIET H3TOTOBUTEIh CKBAXKHMHHBIX
puOOPOB ¥ HA3EMHOTO 00OPYIOBaHUS.

[lepuoanueckass KamuOpoBKa MPHUOOPOB MPOBOAUTCS Ha 0azax
reopU3NUeCKuX TMPEANPUATHA C HUCIOJb30BAHHEM KaIUOPOBOUYHBIX
YCTAaHOBOK € MEPUOAMYHOCTHIO, YKa3aHHOM B JKCIUTyaTallMOHHOU
JIOKyMEHTAIlMU Ha IPUOOPHI U 000pyJ0BaHUE.

[ToneBble KaMMOPOBKU CKBAXKMUHHBIX MPUOOPOB BBHITIOIHSIOT MHEPEN
KOKJIBIM CITYCKOM U TOCJI€ KaXJ0ro noabémMa MmpuOOpOB U3 CKBaKUHHBI,
€CJIM 3TO MPEAYCMOTPEHO IKCIUTYaTAlIMOHHOW TOKYMEHTAIIUEH.
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TIloozomosumenvnvie pavomot

ITepen npoenennem I'MC noaroToBUTEIbHBIE PA0OTHI TPOBOIAT HA
0aze reoU3UYECKOro Mpeanpusitus (mpous3BoAMTENs paboT) u
HEIMOCPEICTBEHHO Ha CKkBakuHeE. [lepeueHb pabOT KapoTa)KHOW MapTHH Ha
0a3e reoPu3nYecKoro NpearnpusTUs BKIIOYALT:
* MOJyYE€HHE HapAJl-3aKa3a Ha reo(U3MYecKue HUCCIETOBaHUA U PadOTHI,
dbopmMa U coliep’KaHHE KOTOPOTrO COIVIACOBAHBI MEXIY Treo(u3nyecKum
NpEANPUATUEM U HEJPOMOJIb30BaATEIIEM;
* O3HAKOMJIEHUE C re0(PU3NUECKUMU U T€OJIOTUYECKUMU MaTepualaMu 1o
UCCIIeAYyeMON CKBaXKMHE, HEOOXOIMMBIMU ISl BBIMOJTHEHUS psiga padoT
(HampuMep: TPHUBS3KA K  paspe3y HMHTEpBaJIoB OTOOpa  KepHa,
onpoOOBaHUI);
* TMOJY4Y€HHE CKBAXUHHBIX MPUOOPOB, HCTOYHUKOB PaTUOAKTHUBHBIX
U3JIy4YE€HUM, MPOBEPKY UX KOMIUIEKTHOCTH U UCTIPABHOCTH;
* 3amuch (alIoOB TEPUOJUYECKUX KaJTUOPOBOK U CBeIeHUU 00
UCCIIEAYEMOM 00BEKTE B 0a3y JaHHBIX KapPOTaXKHOTO PErUCTPaTopa.

[Io mnpuObITHIO Ha CKBaXWHY TMEPCOHAT KAPOTAXXHOW MAPTUH
BBITIOJIHSIET CIIEIYIOIINE TOATOTOBUTEIIBHBIE ONEPALUU:
* TIpPOBEpSIET TMOJrOTOBJICHHOCTh CKBaXXHWHBI K mpoBeneHuto [MC,
NOANUCBIBAET AaKT O TOTOBHOCTH CKB@XHHBI K  IPOU3BOJICTBY
reopu3nUecKrX UCCIeOBaHUN U padoT;
* IPOBEPSET MPABWIHLHOCTH 3aJaHUsI, YKA3aHHOTO B Haps/-3aKa3e U IpU
HEO0OXOJIUMOCTH YTOUHSET €T0 C MPEeICTaBUTEIIEM HEIPOIOJIH30BaATENS;
* YCTAHABJIMBAET KAPOTAXKHBIA NOABEMHUK B 25-40 M OT yCThsl CKBayKHUHBI,
HAJIEKHO €ro 3aKpeIUIsieT, KPenmuT JaT4uKW HaTSHKeHWsT U TIIyOuHBbI (B
3aBUCHUMOCTH OT KOHCTPYKIIMU MOABEMHHUKA);
* yCTaHaBIMBaeT jJadopaTopuio B 5-10 M oT mogbEMHUKA TaKUM 00pa3oM,
4yTOOBl M3 €€ OKOH W JBEpU MNPOCMATPUBAIUCH MOABEMHUK U YCTbE
CKBaXKUHBI;
* 3a3eMJISIET JJA0OPATOPUIO U MOABEMHHUK;
* BBINOJIHAET BHEIIHHUE COEJUHEHUS JIA0OPATOPUU U MOJBEMHUKA MEXKIY
co00M CHJIOBBIM U MH(OPMAIIMOHHBIMU KaOEIIsIMU;

Kommiiekc reogpuznyeckux uccjaeJ0BaHNM CKBAKUH

[Tonstue «xomriekc I'MCy» paccMarpuBaeTcs Kak eIUHAs CUCTEMa
reoU3nYeCcKuX UCCICAOBAHUM CKBaKUH, BKITIOUAIOIIasi B ceOsl:
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- HaOop (mepedyeHb) BUAOB KapoTaka, HEOOXOIUMBIX ISl PEIICHUS
BCEX TEOJIOTMYECKMX 3aJladi B KOHKPETHBIX T€0JOT0-TEXHUYECKUX
YCIOBUSX;

- TexHosiornto  mnposefeHuss [MC  (sramHOCTH  HCCIIEOBAaHMM,
MOCJIEA0BATEIbHOCTh HW3MEPEHUM, YCIIOBHUS TOJITOTOBKH CKBaXHUH U
armaparypsl);

- METOJMKH OO0pabOTKH MEPBUYHBIX MAaTE€pPUATIOB W HHTEPIpETaALUU
nanubix ['MC, Bkirouass 00OCHOBaHHME JOCTOBEPHOCTH Pe3yJIbTaTOB
WHTEpIpETALNH.

Pesynbratel uccnenoBanuss [MIC nonywator B Buje las-gaitnos
(puc.1.2), mpeoOpa3oBbiBalOT las-(aiiibl B aHaJIOTOBBIM BUA (B BHIE
KpUBBIX) M HOpoBoAST uHTeprnperanuto nanHbix [TMC ¢ npumeHeHnem
najeTok, popmyJ, rpadhUuuecKux MOCcTpoeHuit u np. Bee 3To peanuzoBaHo
B TIPOrPaMMHO-TEXHOJIOTrHueckoM Komiuiekce «ITPAVIM» u mpoBojuTcs
HAa TMEPCOHAIBHBIX  KOMIBIOTEpPAX  CIENHaIUCTaM  Teopu3nKamu-
UHTeprpeTatopaMu. Pe3yiabTaThl BBIJAIOTCS B BHJE IUIAHIIETOB C
UCXOJHBIMU U PACUYETHBIMU KPUBBIMH M TAOJHIBI C KOJIMYECTBEHHBIMU
XapaKTePUCTUKAMU BbISIBJICHHBIX TJIACTOB-KOJJIEKTOPOB.

Harnsanuetik  npumep  pesyabratoB  [MC  w pe3ynbraros
unrepnperanuu ganueix ' MC npuBeneH Ha pucynke 1.3.

Hevicteyronmii komruiekc [MIC um MmeToaumka €ro NMpPUMEHEHUS U
UHTEpIpeTallii 00eCleUMBAIOT JINTOJOTUYECKOE pacuJieHeHHE paspesa,
BBIJICJICHUE TMPOHUIIAEMBIX IUIACTOB, OILIEHKY XapakTepa HaCHIIICHUS
KOJIJIEKTOPOB, KOHTPOJIb TEXHUYECKOT'O COCTOSIHUS CTBOJIA CKBa)XUHBI U
JIpyTrue BOMPOCHI, pEIIaeMble MNPU MNPOBEACHUU T'€OJIOrOPA3BEIOUHBIX
paboT Ha yTIIEBOIOPOIHOE ChIPKE.

~VERSION INFORMATION

VERS. 1.20:  CWLS Log ASCII Standart - VERSION 1.20

WRAP. NO:  One line per depth step

~WELL INFORMATION

# MNEM.UNIT ~ DATA TYPE DESCRIPTION

+

STRT.M 2657.7000:  START DEPTH

STOP.M 2816.9000:  STOP DEPTH

STEP.M 0.2000:  STEP LENGTH

NULL.M -999.2500:  NO VALUE

comp. COMPANY:  PYM"MO"BenopycHedms"

WELL. WELL: 327

FLD . FIELD:  Pewmxas

Loc . LOCATION:

DATE. LOGDATE:  17/01/19

SRVC. SERVICE COMP:  VITP

URI . UNIQUE WELL ID:  213000_00327E

~CURVE INFORMATION

# MNEM.UNIT  DATA TYPE DESCRIPTION

~PARAMETER INFORMATION

# MNEM.UNIT  DATA TYPE DESCRIPTION

#

EKB .M 0.0000: Kelly bushing

™D .M 0.0000: Total depth

~A DEPTH Mz10 Bz10 Ngk10 Gk10 Trnp10 Ngp10 Bk10 p110
2657.70  -999.2500 -999.2500  -999.2500 7.1620 -999.2500  -999.2500  -999.2500  -999.2500
2657.90  -999.2500  -999.2500  -999.2500 5.1670  -999.2500  -999.2500  -999.2500  -999.2500
2658.10 -999.2500  -999.2500  -999.2500 4.3770  -999.2500  -999.2500  -999.2500  -999.2500
2658.30  -999.2500 -999.2500 -999.2500 5.9100 -999.2500 -999.2500 -999.2500  -999.2500
2658.50 -999.2500 -999.2500  -999.2500 7.4280  -999.2500  -999.2500  -999.2500  -999.2500
2658.70  -999.2500  -999.2500  -999.2500 7.5430  -999.2500  -999.2500  -999.2500  -999.2500
2658.90 -999.2500 -999.2500 -999.2500 6.1310 -999.2500 -999.2500 -999.2500 -999.2500
2659.10  -999.2500  -999.2500  -999.2500 4.2420  -999.2500  -999.2500  -999.2500  -999.2500
2659.30  -999.2500 -999.2500  -999.2500 2.6920 -999.2500 -999.2500 -999.2500  -999.2500
2659.50  -999.2500  -999.2500 2.7420 1.9600 -999.2500 -999.2500 -999.2500  -999.2500
2659.70  -999.2500  -999.2500 2.6740 2.0690 -999.2500  -999.2500  -999.2500  -999.2500
2659.90  -999.2500  -999.2500 2.3280 2.4200 -999.2500  -999.2500 -999.2500  -999.2500
2660.10 2.5200  -999.2500 2.1440 2.6070  -999.2500  -999.2500 -999.2500  -999.2500
2660.30 2.6060 14.2560 2.3620 2.4000 -999.2500 -999.2500 -999.2500  -999.2500
2660.50 2.7730 15.6380 2.6120 1.8560 -999.2500 -999.2500  -999.2500  -999.2500

2660.70 2.7760 15.2140 2.5170 2.3000 -999.2500  -999.2500  -999.2500  -999.2500
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HacbiweHue

Fsbchrenacuy

Puc. 1.3. Pe3ynomamul unmepnpemayuu oartwvix 1 UC
3agaun I'NC

UccnenoBanue pas3pe3oB, YTOYHEHHE TE€OJOTMYECKOW MOJENH
CTPOEHHUS OCYILIECTBISACTCS C TMOMOIIbI0 Teo(U3UIECKUX HCCIETOBAHUN
(kapoTaxka). Pa3nuyaroT HECKOJIBKO BHJIOB KapoTa)ka, KOTOPhIE OCHOBAHBI
HA U3MEPEHUU PA3INYHBIX (U3UUYECKUX TOJIEH U MapaMeTpOB B CKBAXKHUHE!
sanekTpuyeckue weroanl kaporaxa - IIC, KC, BbK3, BbK, BMK,
MUKPO30HIUPOBAHUE U JIP.; JIEKTPOMArHUTHBIE METOJbI KapoTaxka - UK,
JAK, BUKU3 u ap.; pannoaktuBHbie MeToas! - [' K, HK, I'TK, MHK, NUHK-
C/O u ap., a TakKe T€OXUMHUYECKHI, TEPMO-U aKyCTUUECKUN KapOTaxKH,
HakioHoMmeTpusi, U T.4. B I'MC ucnonb3ytorcs okono 450 crnenuanbHbIX
TEPMUHOB [IJISl XapaKTEPUCTUKHU T€O(PU3NUECKUX HCCIECIOBAHUN CKBaXKHH,
reoJIOTO-TEXHUYECKUX  HMCCIEAOBaHMM B mpoliecce  OypeHus, IO
BTOPUYHOMY BCKPBITHIO JIACTOB U MHTEHCU(PUKAIIMU IPUTOKA KUJIKOCTH.

1. Pemenue 3a1au o0111€Tr0 Xapakrepa, a UMEHHO:

15



a) pacuJieHEHHWE TOPHBIX IMOPOJ, CJIArarIIuX pa3pe3bl CKBAXKHUH IIO
JUTOJIOTUYECKUM MPU3HAKAM, ONIPEEICHUE ITyOUH 3aJeraHus U TOJIIIUH;

0) BBIJICJICHUE TJIACTOB-KOJIJIEKTOPOB;

I) BBIIACICHUE PENEPOB I KOPPEISIUU Pa3pe30B CKBAXKUH U
NOCJHEAYIOIIEe H3YYEHUE CTPOCHHS MECTOPOXKIAEHUW 1O  JaHHBIM
MHTEPIPETAIMHU PE3yJIbTaTOB re0(hU3NUECKUX UCCIIEeI0BAHUI;

1) cTpaTurpaguyeckoe pacujeHEHHWEe pa3pe3oB, ONpenesieHue u
YTOYHEHHUE T'€0JIOTUYECKOT0 BO3pacTa MOpoI.

2.  Pemenme 3amau neranbHOro uccienoanus. K HUM oTHOCSTCS:
ONpENECICHUE TJIMHUCTOCTH, K03 (pdulreHTOB IIOPUCTOCTH,
MPOHUIIAEMOCTH; ONpeIeJICHHE ko duimenToB  Hedpre-
Tra30HACBIIIEHHOCTH MPOAYKTHUBHBIX TOPU30HTOB; HW3YyYEHUE COCTOSIHUSA
CTBOJIA CKBAXXMHBI; U3yUEHUE COCTOSIHUSA 00CATHBIX KOJIOHH M 3aKOJIOHHOTO
IIPOCTPAHCTBA U P IPYTHX 3a7ad.

3.  KoHurponas, 3a pa3paboTKoil  HEPTAHBIX W  Ta30BBIX
MECTOPOXKACHUM,  KOTOPBIM  BKIIOYAET  KOMILIEKC  reou3nueckux
UCCIICJIOBAHUN B JICUCTBYIOIIMX UM KOHTPOJBHBIX (MBE30METPUUECCKHX)
CKBaXXMHAX, Pa3MEIICHHBIX B MpeJieslax SKCIUTyaTUPYEMbIX 3alIekeu yist
U3Y4YEHHUs TMpoIlecca BHITECHEHUS HEPTH B IUIACTE U 3aKOHOMEPHOCTEM
nepeMenieHuss JIMHUN BOJOHE(MTSIHOT0, Ta30HEe(TSIHOTO U Ta30BOIHOTO
KOHTAKTOB.

4. H3ydyeHue TEXHHYECKOIO COCTOSHUS CKBAKHH. JTO W3yYECHHUE
NPOBOAUTCA HAa BCEX OJTamax OypeHUus CKBaXUHbBI W B IIpollecce
sKcIuTyatanuu. Bo BpeMss OypeHHsST HHKIMHOMETPOM  OIPEIEIISIOT
UCKPUBJICHHE CTBOJIa CKBaXMHBI U 33/Ial0T HaIMpaBjieHUE OypeHwus,
KaBEPHOMEPOM OMNPEIENAIOT JIUAMETP CKBAXKHUHBI, PE3UCTUBUMETPOM U
TEPMOMETPOM — MeCTa MOCTYIUIEHUS dKUJKOCTH U3 IUIacTa B CKBaXHUHY. B
MPOIIECCE AKCIUTyaTalliy BBIABISIOTCS MECTa HApYILICHHS T€PMETUYHOCTHU
KOJIOHH, TE€PMETUYHOCTH LEMEHTHOTO KOJIbla, HAPYIICHUS CUEIUICHUS
IIEMEHTa C KOJOHHOM U TIOPOJIOM, KOTOpBIE BBHI3BIBAIOT 3aTPyOHYIO
MUAPKYJISIHUIO KUJIKOCTH.

5. K reodusnyeckuM HUCCIEJOBAHUSIM CKBAXWUH MPUHATO TAKXKE
OTHOCHUTH MPOCTPEIOUYHO-B3PBIBHBIE PA0OTHI, ONPOOOBAHUE MIACTOB, OTOOP
KepHa OOKOBBIMU TPYHTOHOCAaMH, Mepdopaiuio KOJOHH TMPU BCKPBITHH
IJIaCTOB, TopHeaupoBaHue. Bce 53T 3amaunm  pemiaeT MPOMBICIOBAs
reousnka U emie psaa Ipyrux, K NpuMepy, IpuxBaT OypoBOW KOJOHHBI U
npouee.
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Ho Bce-Taku OCHOBHOM 3ajlayeil MPOMBICIOBOM T€O(DU3UKH ABISIETCS
OIpeeIeHUE NMPOAYKTUBHOCTH TOPU30HTOB, OMPENEICHUE X MOPUCTOCTH,
IPOHUIIAEMOCTH U T. I1. J|JI1 pereHus 3Toi 3aa4u IpOBOJUTCS:

1. UnguBuayanpHas UHTEpIpeTaIus auarpaMm KaX0ro
reo(pu3n4ecKoro MeTroaa B OTIEIBHOCTU C LIENbIO BBIACICHUS B pa3pese
CKB&XHH TIOPOJI C pa3IM4YHOM TeoDU3NYECKON XapaKTEPUCTUKON WU
ornpeeeHue ux PU3NIeCKuX CBOMCTB.

2. KommiekcHash mHTepnpeTauss AuarpaMM pasjinyHbIX MapaMeTpoB
10 OTAEIBbHBIM CKBAKMHAM C LIEJIBIO COCTABJICHUS T'€0JOTMYECKOro pas3pesa
CKBa)XHH, BBIJICJICHUS U MTPOMBILIJIEHHON OLIEHKHU MOJIE3HOTO UCKOIIAeMOTO.

3. O6o0mraroiiass UHTEPIPETAIUS TaHHBIX MMPOMBICIIOBON Te0()U3UKH
10 JIOLIAH, B pE3ybTaTe KOTOPOM COCTABISIOTCS I€0JIOT0-Te0(pu3nIeCcKre
paspesbl, YCTAaHABIMBAETCA T'€OJOTHUYECKOE CTPOCHME IUIOIIAIU, XapaKTep
JUTOJIOTUYECKON HM3MEHUMBOCTH TMOPOJ, YCJIOBHUSI 3aJleTaHUs TOJE3HBIX
HCKOITa€MBbIX.

4. JIns Takoit 000CHOBAHHOW MHTEPIIPETAIMU HEOOXOAMMO 3HATH:

a) ¢pU3nYEeCKue CBOMCTBA TOPHBIX MOPOJI U OYPOBBIX PACTBOPOB;

0) 3aBUCUMOCTb U3MEPSAEMBIX MMAPAMETPOB OT ITUX CBOMCTB;

B) METOJIMKY II€pexojla NapameTpOB, M3MEPSIEMBIX B CKBaXMHE, K
(¢u3nYecKUM CBOMCTBAM TOPHBIX HOPO/I;

I) COBOKYNMHOCTh (PU3MUECKUX CBOMCTB TOPOJ U HU3MEPSIEMBIX
napameTpoB, MO3BOJISIIOIIUX OJJHO3HAYHO ONPEEISATh MOPOIbl, MPONHIEHHBIE
CKB)XXMHOW W BBISBIIATH B HUX IOJIE3HbIE UCKOIaeMble (He(Th, Ta3, yroib,
COJIb, BOJY U Jp.), @ TAK)KE€ METOJMKY pELIEHUs 3THUX 3a/1ad Ha OCHOBAHUHU
KOMILJIEKCHOT'O T€0JIOTHYECKOr0 U re0(pU3NUECKOr0 NCCIEIOBAaHUN pa3pe30B
CKBa>KUHBI;

1) 3aBUCUMOCTb KOH(QUTYpAIMU KPUBBIX U3MEPSEMbIX MapaMeTPOB OT
YCIIOBUM 3ajJieraHus MOPOJ, OTIMYAIOIIUXCSA APYT OT Apyra (pU3HUeCKUMHU
CBOMCTBaMM, TOJNIIMHON U MOPSIAKOM YepeIOBaHUS;

€) cmocoObl  ompeneneHuss  KOA(QPUIMUEHTOB  MOPUCTOCTH,
IIPOHUIIAEMOCTH, He(Te-ra30HACHIIIIEHHOCTH MO JAaHHBIM TeO(U3UIECKUX
METOJ/IOB MCCJIEIOBAaHUS CKBAKUH;

)  TpuUeMbl  00oOmIaromel  WMHTEPHpPETAlU  JUarpaMMHBIX
MaTEpUAJIOB C METhI0 W3YYCHHUS CTPYKTYpHO-(parraibHON H3MEHYHMBOCTH
NPOJAYKTUBHBIX TOPWU30HTOB W BBISCHEHHS CTPOCHUS MECTOPOXKICHUIA
(3a11€7K1) TOJIE3HBIX MCKOIAeMBbIX.
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Kparkue cBenennsi 00 ocHoBHbIX MeToaax 'MC

MeToabl _3JIEKTPOMETPHUH ONPEACISAIOT XapaKTEp HACBIILICHUS.
UYepes CONMPOTUBIECHHUE KXKUIKOCTH HACBIMIAIOLIEN TOPHYIO moproay. Yem
OOMnpIlIE  COMPOTHBIIGHHE, TEM  MEHbIEe MNpPOBOAMMOCTh. HedTb
HernpoBoAHUK. Bonia xopomuii mpoBoHUK. COOTBETCTBEHHO HE(PTH MMEET
OOJBIIIOE COMPOTHBIIEHHE, BOAa Majoe. [JIMHBI Takke HMMEIT Majoe
conpoTuByieHrE. T.K. TOJTHOCTHIO HACHIIICHBI BOAOM.

Merons: BK, MBK, UK, BK3, BUKN3 (BricOKOYaCTOTHOE MHYKIIMOHHOE
KapOTa)KHOE U30MapaMeTPpUUECKOE 30HIUPOBAHUE), PE3UCTUBUMETD.

Pe3ucTruBumerp 3TO TOXE METOJ CONPOTUBIEHUS, HO OH
omnpejaeJisieT CONMPOTUBJICHNE *KUIKOCTH, HAXOASIIIEHCHA B CKBAKUHE.

PagmoaktuBubie Metoabl I'K, HI'K, HHKT, I'TKn, JIIIK, CT'K
(cmexkTpomMerpuueckuii ramma-kaporaxk) SAMK (saaepHO-MarHUTHBbII
KapoTaix)

I'K-ramma kapoTtax (IpUMEHSIETCSI B OTKPBITOM U 3aKPBITOM CTBOJIE)
Pemaemble 3a1aun:

1) onpenenenye rIMHUCTOCTH (YeM BhIie moka3zanus 'K, Tem OosnbIie

TJIMHUCTOCTB);

2) KOHTPOJIb TEXHHUYECKOTO COCTOSIHMSI CKBaXXUHBI, KOHTPOJIb 3a
pa3paboOTKON MecTOpOXKIeHUs. MeTogoM BPEMEHHBIX 3aMEpPOB —

IIpU 3aMepax 4yepe3 HEKOTOPOe KOoJM4YecTBO nHEH, Hanpumep 'K u

['K1l, ecium ecTp pacxoxI€HUE, 3HAYUT BO3MOKHO, HAIUYUE

nepeToka Wik 0OBOTHCHHUSL.

3) mpuBsizka 1O TJyOuMHE, MO pemepaM U cTpaTurpaduuecKum
pazouBkaM. Peniepamu ABASIOTCS TIIMHUCTHIE TIIACTHI.

PanoHoBBINT MeTOA — HCCIEIOBAaHHE TEXHHUYECKOI'O COCTOSHUS
CKBaXXWHBI. B pacTBOp MOOABISIIOT pajioH, KOTOPHIA MPOUIET B TOPHYIO
nopojay 4epe3 neppopUpOBaHHBIE OTBEPCTHS] W HapyIIEHUS B KOJOHE,
IIOCJIE YETO MPOMBIBAIOT CKBaXXUHY U JenaroT 3amep ['K. [1o moBeimeHHbIM
nokaszanusm ['K yBuIAT rie HapyuieHue.

HI'K, HHKT, — onipeniesisieT moOpuCcTOCTb, T. € BOAOPOAOCOACPKAHNE
B MOPOJIE.

I'TKn- 3amepsier IUIOTHOCTh TOPHBIX IIOPOA M 4YEpe3 YpaBHEHUE
BBIYUCIISIETCS] IOPUCTOCTh. 3HAsI CKEJIETHbIE 3HAYEHUSI IIJIOTHOCTU MOPOJ
COOTBETCTBEHHO JINTOJIOTHH.

I'T'Kn- Takyke npuMeHseTcs Iyl KOHTPOJISI TEXHUYECKOTO COCTOSTHUS
CKBaXMHBI. KOHTpOJIMpPYETCA MIOTHOCTh IEMEHTHOTO KOJIbIA. Y CIIOBHE
M3MEpPEHUS - INIOTHOE MPUJIETAaHUE K CTEHKE CKBAKUHBI.
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JIIK- Goneee AeTanbHOE pacUJICHEHUE MO JUTOJIOTUU U TUIOTHOCTH,
TaKXX€E ONPEAEISIEM IIOPUCTOCTD, YEPE3 INIOTHOCTD.

CI'K - neranpHOE pa3Aesi€eHHE TJIIMHHUCTOTO COCTaBa HA CIEKTPHI -
ypaH, TOpUM, Kainud. DBpIsBIECHHE KOJUJIEKTOPOB C TOBBIIICHHBIMHU
nokaszanusmu ['K He CBsI3aHHBIX C TTIMHUCTOCTBIO.

AK B OTKpPBITOM CTBOJIE - ONPEAENSET MOPUCTOCThH JHUTOJIOTHIO,
ceiiuac yxxe npuoopom BAK-8, a Bnpyr onu Oyaytr pabGoraTh B 3apy0
(BOJIHOBOM aKyCTHYECKHM KapOTa)X BOCHbMHUKAHAJIBHBINA) — ONpEaeisieTcs
CTPYKTypa HOPOBOT'0 IIPOCTPAHCTBA TOPHBIX ITOPO/I.

Ectp mpennoxkeHuss oOnpeAcnsaTs IPOHUIAEMOCTb, HACBIIICHUE
(ABTOpBI MOCKOBCKOTO HWHCTUTyTa He(TU U raza OJUH U3 KOTOPBIX
YepunornazoB). Ho pacyeTsl moka €mie HE COBCEM COBEpIIEHHBI. T.e.
pe3yabTaThl HE OYEHb JOCTOBEpHBI. Ho Hajx 3TUM paboTaroT.

AK B KOJIOHHe- TIPUMEHSIOT JJISI KOHTPOJS TEXHUYECKOTO
coctosHusi ckBaxuHbl. Meroxg AKIL[ — (akycTUdeckuid II€eMEHTOMED)
OMpPENEIISIET yCTOTHI, Pa3pyILIECHHS HEMEHTHOTO KOJIbLIA.

HMHHK- onpenenser nonoxenue BHK, I'HK, BI'K u xapaxkrep
TeKYLIero HAChIICHUA Yepe3 KOJIOHHY H B OTKPBITOM CTBOJIE.

CranaapTHbli (o0s13aTeIbHBII) KOMILJIEKC OH xKe
PAlMOHAJIBHBIA NPHUMEHAEMbI Ha MecTopo:xaeHusax beopyccuu B
oTkpbiToM cTBOJie Bkitouaer B cebs: 'K, HHKt, HT'K, I'TII, BK,
MBK, AK (BAK), KB - npo¢puiiemep, HHKJINHOMETPHSI.

[Ipu pa3paboTKe U3BECTHBIX MECTOPOXKIECHUNH C aHOMaJIbHOM
€CTECTBEHHOM raMMa aKTMBHOCTBHIO, CTAHIAPTHBIA KOMIUJIEKC JOMOJIHSIOT
Mmetogom CI'K.

KoMiieke MeTOa0B MJIfi KOHTPOJS 32 TEXHHMYECKHMM COCTOSIHHEM
CKBAKMHBbI B KOJIOHHE:

'K, JIM, AKII, ITAT (ramma-ramma-aedheKTOMETpUs U TOJITUHOMETPHS),
tepmometpusi, CAT (ckBaxxuHHas akyctuueckas Ttenemerpusi), OI'L]
(orouBka ronoBel IeMeHTa), MHHK, »snexkrpomManuTHas u Mar"auTo-
UMITYJIbCHasi  Je(EKTOCKOMUsl,  PE3UCTUBEMETPHUS, HHKIMHOMETPUSI,
NeOUTOMETpHUS Ha TPUTOKE, HA 3aKaUKe.

MeTtoapbl /151 onipeieieHusi MOPUCTOCTH:

HI'K (yen.en), HHK1(ycn.en), AK(BAK)(Mxc/m), TTKm(r/em’), IMK(mc),
JITIK(r/cm’), BK(OMm), IIC(mV).

MeToabl 1151 onpeieJieHUsl XapaKkTepa HACBIIIEHHS:
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bK (xapakrepusyer compotusienue r.m. B Omm), MBK(Omm), UK
(mpoBogumocTh Cum, I JajnbHEUIIE WHTEpHpEeTalUud MEePEBOJAUTCS B
Owmwm), BUKN3(Cum, ananonoruyno MK), MTHHK (Mmkc).

Metoas! s onpenenenusi riauaucrocTu: 'K, CI'K, T1C.

KOHTpOJII)HLIe BOIIPOCHI:

13.

14.
15.

16.

17.

18.

WXk W=

Onpenenenue ['MC.

CkBaxpHa?

Kaporax?

Hens mpumenenus [ UC?

YTO MOHMMAIOT MOJI CKBOXKMHHOMN Te0(pM3NIECKON anmapaTypon?
Oransl Texuaoaoruu ' MC?

[ToaroroButenbHbie padboThl K poBeaeHuto [ IC?

Kanmubposka?

Yto BBl TOHHUMAETEe TOJ  KOMIUIEKCOM  Teo(PU3NIECKUX
HUCCIeI0BAaHUN CKBAKUH?

. 3amaun [NUC?
. Ilepeuncnure ocHoBHBIE MeTOibl [ UC 1 e IMHUIIBI ©3MEPEHHUS.
. [lepeuncnure MeTOIbI JJIs1 ONPEACIICHUS TTIMHUCTOCTH €IUHUIIBI

U3MEPECHMUSL.

[lepeuncnure METOABI ISl ONIPEACIICHUS XapaKTepa HACKIIICHUS U
€IUHULIbI U3MEPEHHUSL.

[Tepeuncnure METOABI FNEKTPOMETPUU U €UHUIIBI U3MEPEHMUS.
[Tepeuncnure painoaKTUBHBIE METO/IbI X HA3HAYEHUE U €UHUIIBI
U3MEPECHMUSL.

HazoBute crangaprasiii komruieke I UC npuMmeHnsembli B
OTKPBITOM CTBOJIE U HA3HAYEHHUE METOJIOB.

[lepeuricnute METOBI JIJIs1 KOHTPOJIA, 32 pa3padoOTKOM
MECTOPOXKACHUS.

[Tepeuncaure METOABI A1l KOHTPOJISI TEXHUYECKOTO COCTOSHUN
CKBAKUHBI.

19. IlepBonauanbHbii B pe3ysibTaToB [ C.
20. ITepeunciaure MeTOBI (C €AMHULIAMUA U3MEPEHHUS), IS

ONpPEEIICHUS IOPUCTOCTHU
Ilpakmuueckaa paooma Nel cuumaemcsa 3aUWUUIEHHOU 6

ciyuae NOJHO20 omeema  caAyuwiamesieM, YCHMHO JUOO
nucemenno Ha ece 20 eonpocoe.
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IIpakTnueckas padora Ne 2

IIpenBaputenbHas o0padorka nanubix ['UC. Pacusienenune paspesa
HA IJIACTHI-KOJLJIEKTOPHI, IJIACTHI-HEKOJJIEKTOPHI, ONpeeTeHue nX
TOJIIIMH U CHSITHE OTCYETOB

Ilenv pabomwr. 1lpuoOpeTeHnE HABBIKOB MpEABapUTENILHONW 00pabOTKU
komruiekca JaHHbIX [MC. HayuuThbCsi BBISBIATH IJIACTHI-KOJJIEKTOPHI,
IJIOTHBIE IJIACTBl M TJIMHUCTBIE MO KAapOTaXHBIM JuarpaMMam
reo(pU3NYECKUX UCCIEAOBAHUN CKBAKUH.

TCOpeTI/I‘IeCKaH YacCTb IIPAKTUKYMaA

Jdran 1. Dran npeaBapuTesbHOH 00padOTKH Treo(PU3NYECKUX
JAHHBIX BKJIIOYAET:

YBSI3KY KPUBBIX 110 IJIYOMHE U 110 pernepam

[Tpu yBs3ke kpuBbix [MC HEOOXOAUMO COBMECTHTH MOKAa3aHUS
(MUKK) penepHBIX MIACTOB (MIMHUCTHIX U TUIOTHBIX) Ha OJHOU TIyOUHE 1O
BCEM KpUBBIM. Tak Kak BO3MOXXHO HE COBMaJCHHE IIYOMH HM3-3a pPa3HbIX
YCJIOBUM 3aMepa, Pa3HOrO HaTsKEHUsl KaOens (pa3Hblii Bec mpubopa u
COOTBETCTBEHHO pAaCTsDKEHHE Kabels, U3MEHEHUE IIEHbI NEPBOM METKH,
KaueCTBO Pa3METKH Kabesisd, NpOCKaJIb3bIBAHUE MEPHOTO POJIMKA U T. I.).
CrnenoBaTenbHO, OTMETKA TIIYOMHBI 3ajJieraHusl IJIacTa MOXKET OTOMBAThCS
¢ morpenrHocThio oT 0.2 M 710 3-4Mm.

Harnsanelii npuMep MOXHO HaOmomarh Ha pucyHke 2.1
(aHaJIOrMYHbBIEC TUJIAHIIETHI OyAYyT BbIAAHBI MpEnoAaBaTelIeM, KaxXIOMYy
CITYIIATEIIIO).

JIns npaBunbHOM uHTeprperannu KpuBbix ['MC Bce OHM JTOMKHBI
OBITh YBSI3aHBI M€Ky COOOM U MPUBEACHBI K OJHOU «OMOPHOW» KPUBOM,
no IyOMHaM KOTOpPOW BBLAAETCS 3aKIIOUEHHUE WU PEKOMEHIAUWU JJIs
onpoOoBanus, nepdopaiuu, 0T00pa rPyHTOB U .

JJisi npaBWJIbHON YBA3KH HE00X0IMMO 3HATh:

e [Ipaguna onpeodenenun cpanuy niacmog 1o KpuBbiM Meto0B [ IC

(puc.2.1)

a) rpanuipl miacta no kpuBoil I'K Haxonmdrcs Ha cepennHe moabemMa U
cepeauHe crnaaa KpuBoil. OcTanbHble KPUBBIE CTapaThes yB3bIBaTh ¢ ['K 1
MEXKTy COOOH.
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e [locnedosamenvhocms y6A3KU KPUBDIX.
a) Kpusas bK yBs3siBaercs k ['K.
0) Bce ocraibHble METOABI  BIEKTPOMETPUU  HYKHO  CIIBUTaTh
oTHOcUTENBHO bK rpynmnoBoit moaBUKKOM.

VBsI3aHHBIE TJIACTHI JOKHBI COOTBETCTBOBATH CIEAYIOIIEMY:

—rauHUCTBIA MacT (max nokaszaHus ['K) mmeer min BK. Otu ne

MUKW, JOJDKHBI ObITh YETKO HAMpoTUB Apyr apyra. max 'K Ha

onHoi muauK - min BK, mpu aTom 'K octaercst HenoasuxkHo, a BK

BbIipaBHUBaeTcs Ha rinyOmHy ['K. Tak kak 'K Bcerma penepnas

KpUBasi.

—IUJIOTHBIN IJIacT — Ha oAHOW JmHuM rayounsl min 'K, max HTK,
max bK;
coJib (rajuT) — UMEET caMble Bbicokue nokazanusa 1no HI'K, cambie mainbie
WJIM HAa YPOBHE IJIOTHOTO muiacta nokas3anus [’ K U BeICOKHE C KaCKaaHBIM
CHIKeHrneM mnokasanuss bK. MuHUMyMBl 1 MaKCUMyMBbI Pa3HbIX METOHOB
JIOJKHBI JIEYKATh Ha OJHOUW TMHUU TITyOHHBI.

IlpuBeneHue  reou3n4YecKUX  KPHUBBIX K CTAHJAPTHBLIM
CKBA:KHUHHBIM YCJIOBUSAM;

CTraHIapTHBIMU  yCIOBUSIMU  SIBJSIOTCS: HOMHHAJIBHBIM JTHAMETP
CKBaXXHH, OIpEJEJICHHbIC JaBIICHUE, TEMIIEpATypa U IUIOTHOCTh OYypOBOTO
pactBopa (7151 KaXKJ0T0 MECTOPOXKICHUS, & MHOT/A U 3aJIEKHU CBOM)

BBox mompaBok  SBISETCS MEPBBIM  ATAllOM  TeO(PU3MUECKOM
uatepnperanmu  JaHHbix [MC W npegHasHayeH [ NOPUBEICHHS
U3MEPEHHBIX W  OTPENAKTUPOBAHHBIX KpuBbIX [MC, wucKaX)eHHBIX
BIIMSIHUEM 30H/IA, CKBAXKHMHBI, BMEMIAIOIIMX I[OPOJ W allapaTypHbIX
MOTPEIIHOCTEN K (DU3UYECKUM CBOMCTBAM IMOPOJ B HUX €CTECTBEHHOM
3ajieraHid. BBOJ MOMpaBOK BKIIFOYAET MPOTPAMMBI HCIIPABJIEHUS] KPUBBIX
PK 3a anmaparypnsie norpemnoct, kpuBblx MK, BK 3a ckBaxuny u
BMemammue nopoasl, kpuBod I[IC 3a BIMAHME BIEKTPUUYECKUX
XapaKTePUCTUK U TOJIIMHBI IJ1ACTa.

OOpaboTke  MOABEPrarOTCs  HEMpEpHIBHBIC  JUarpaMmbl  0e3
NPEABAPUTEIIBHOTO  BBIAEIEHUS  IUIACTOB.  BBOAATCA — CIEoyIOLIME
MOIPaBKHU:

1. 3a MTHEPLIMOHHOCTH U3MEPUTEIBLHOM aIapaTypsl;

2. 3a HeENMHEHHOCTHh ammapatypbl (TOJBKO JUIsl ammapaTypbl Ha
razopaspsaHbix cuetynkax tumna ['TK)

3. 3a ramma ¢on B HI'K;

4. 3a OTKJIOHEHUE JUuaMeTpa CKBaXXUHbI 0T HoMuHaiIbHOro B HI'K 1 I'K;

5. 3a mmoTHOCTH M MuHepanu3anuto pactsopa B HI'K u HHK u np;
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JInst OOCaXEHHBIX CKBAKHWH €€ W TOJIIMHY KOJIOHHBI W
LEMEHTHOTO KoJyiblla. HO 1711 cCOBpeMEHHOM ammapaTypbl BIUSHUE ITHX
BHEIIHUX (PAaKTOPOB OKa3bIBAIOT HE 3HAYUTEIIBHOE W3MEHEHUS Ha
WUTOTOBBIA PE3yJbTAT.

AJITOPUTMBI, PpeaJu3ylolIde MepeuYrCJeHHbIe NPOoUeAYyPbI
o0padorku u uHTepnperauuu aaHHbix ['MC, B pa3HbIX cucremax,
MOI'YT HE3HAYHUTEJIbHO OTJIMYATHCH, HO OCHOBHbIC NMPUHIUINHNAIbHbIE
M0JIOKEHU S AJITOPUTMOB COXPAHSIOTCS.

Jran II. PacuneHeHue pa3pes3a HA IUIACTHI-KOJJIEKTOPHI, IJIACTHI-
HEKOJIJIEKTOPbI, Olpe/ie/ieHre UX TOJIIUH

Boigenenue KOUIEKTOPOB B TEPPUTEHHOM U KapOOHATHOM paspese
OCYILECTBISIETCS IO KA4ECTBEHHBIM MNPU3HAKAM M KOJIMYECTBEHHBIM
KPUTEPUSIM.

Kauecmeennvie _npusnaxu KOJUIEKTOpAa OOYCIIOBJIEHbl HAIWYUEM
IPOHUKHOBEHHUs (priibTpata OypOBOTO pacTBOpa, KOTOPOE MNPUBOJIUT K
BO3HMKHOBEHHIO M (OPMHUPOBAHHUIO TJMHUCTOM KOPKM Ha TpaHULE
CKBa)KMHA-KOJJIEKTOP U 30HbI MPOHUKHOBEHUS (PUIbTpaTa B KOJUIEKTOPE.

KauecTBEHHBIMM TNpHU3HAKAMHU KOJUIEKTOpPA SBIISIIOTCS: HAJIMYHE
IJIMHUCTOM KOPKH, TOTJIONIeHHEe OypOBOIro pacTBOpa B Ipoliecce OypeHus,
npuxBaT OypoBOro HHCTPYMEHTA.

Konuuecmeennvle Kpumepuu 1uiacTOB KOJUIEKTOPOB OCHOBAaHbI Ha
CIEAYIOIIMX TPEANOCHUIKAX:

1) B KaX%A0M KOHKPETHOM Pa3pe3e MOPOIbI-KOJUIEKTOPBI OTINYAOTCSA
OT BMEHIAIOIIMX IOpPOJA - HE KOJUIEKTOPOB II0 BEJIMYHMHE MOPUCTOCTH,
IPOHHUIIAEMOCTH, TJIMHUCTOCTH, a CJENOBATEIbHO, W MO 3HAYCHUSAM
reo(pu3nvecKux napaMeTpoB, OTpaKAIOIINX YKAa3aHHbIE CBOMCTBA;

2) nns U3ydaeMoro paspesa, rpaHulla MEXy KOJUIEKTOpaMH U HE
KOJUIGKTOpAMHM  XapaKTepu3yeTrcsl  TPaHUYHBIMU  (KPUTUUYECKHUMM)
3HAYECHUSIMU K03 puimeHToB MOPUCTOCTH, TJIMHUCTOCTH,
IPOHHUIIAEMOCTH, W CBSI3aHHBIMH C STHMH IapaMeTpamMu TIpaHUYHBIMU
3HAUYECHUSIMU T€0(PU3NYECKUX JaHHBIX. | paHUYHbIE 3HAYEHUSI KAKJIOTO Ta-
paMerpa OIpEeNeNistoT CTaTUCTHYECKH MO pe3yiabTaTaM HWCIBbITAaHUI
WHTEPBAJIOB C OJHO3HAYHOU reo(U3UYECKON XapaKTEPUCTUKOM, a TaKKe
1o J1a0OPaTOPHBIM HCCIEIOBAHUAM U METPOPU3MUYECKUM 3aBUCHUMOCTSAM
71a00paTOPHBIX TaHHBIX KEPHA U3YYAEMOTO T€0JIOTUYECKOT0 00BEKTA.

Ilecuanvie u  anegpumosvie  (cnado  cuemeHmuposarnHbvle
He2IUHUCMble) KOJJIEKMOPbl BBIIEISAIOTCA B TEPPUTEHHOM pa3pese
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HauOoisiee HaAEKHO TO coBOKynmHOcTH auarpammbl IIC, kpusoit 'K u
KaBEPHOTPAMMEI.

IIporuB 4YHCTBIX KOJUIEKTOPOB HAOIIOMaeTcs  CleAyHolIee:

HauOosbiee oTkiIoHeHHe Kpuboi [IC OT NWHUM TIIMH, MUHUMAJIbHBIC
nokazanus no kpusou ['K. Jlis pasmeneHuss MaONOPUCTBHIX IMECYAHO-
JIEBPUTOBBIX MOPOJ U CJIa00 CIIEMEHTUPOBAHHBIX KOJIEKTOPOB MPOBOJIST
JNOTIOJIHUTENBHBIE KapOTAXKHBIE HCCIeAOBaHUs. llecuaHble KOJIEKTOPHI,
COJIEpIKaIlle 3aMETHOE KOJIMYECTBO TJHUHHUCTOTO Marepualia, IMPUHSITO
BBIJICJISITH B OT/ICJIBHYIO TPYIIITY - TIIMHUCTHIE KOJIJIEKTOPHI.
Buldenenue kapoonammuplx Koniekmopog. B 3aBUCUMOCTH OT CTPYKTYpbI
MOPOBOTO  TMPOCTPAHCTBA U  yCIOBUM  (uibTpanuu KapOOHATHBIE
KOJUJIEKTOPBI MOKHO YCJIIOBHO Pa3[E€IUTh HA TPaHyJISIPHBIE (C MEXK3EPHOBOM
MOPUCTOCTHIO), TPEUIMHHBIE, KABEPHO3HbIE U KOJUIEKTOPAa CMEIIaHHOTO
THIIA.

I'panynsipapie kapOOHATHBIE KOJUIEKTOPHI HMMEIOT TaKyl IKe
reoU3UYECKyr0 XapaKTEepUCTUKY, Kak U IecuaHble. Brigenenue
KOJUIEKTOPOB B 3TOM CIIy4yae 3aKJI04YaeTcs B PAcwICHEHHHM pa3pe3a Ha
TJIMHUCTBIE U HETJIMHUCTBIE TOPOJIbI U B BBISIBICHUHU CPEJIU TMOCIETHUX
BBICOKOIIOPUCTBIX PA3HOCTEM.

TpemuHHbIE M1 KABEPHO3HO-TPEIIMHHBIE KOJUIEKTOPHI UMEIOT BEChbMa
IIMPOKOE PACIPOCTPAHEHHE Cpelld KapOoHATHBIX mopoa. Ha kapoTakHbIx
KPUBBIX OHM HE HWMEIOT YETKO BBIPAKEHHBIX XapaKTEPUCTHK, U
pacrio3HaBaHUE MX B pa3pe3e CKBaKUHBI 10 0ObIyHOMY KoMiuiekcy ['MC
CBSI3aHO C OOJBIIUMHM TpyAHOCTSIMU. OJHUM M3 HanOOJEee TUIMUYHBIX
MPU3HAKOB TPEIIMHHO-KABEPHO3HOTO KOJJIEKTOPA SIBIISIETCS 3aKOHOMEPHOE
pacxokJeHue 3HA4YeHUM OOIlel TMOPUCTOCTH, OMNPEACIEHHON MO
HEUTPOHHOMY M TraMMa-famMma KapoTaxy, U TPEHIMHHOM MOPUCTOCTH,
ONPEEIEHHON M0 AKYCTUYECKOMY KapOTaxy.

TpemuHHO-KaBEPHO3HBIM ~ KOJUIEKTOP  TOpa30  BbIPA3UTEIbHEE
BBIJICTISICTCSI HA JUarpaMmax JeTajlbHOIO0 MEXaHWYECKOTO (BO3MOXKHBI
cillydyad mpoBajia OypoBOro MHCTPYMEHTA) U (UILTPAIIMOHHOTO METOJIOB
(katacTpouYecKoe IOIJIOIMIEHUE IPOMBIBOYHON >KMAKOCTH BIUIOTH 10
MOJIHOM MOTepU LUPKYISIUU. B TakoM KOJUIEKTOpE MPU OUYE€Hb HHU3KOM
COJIEp’KaHUU TJIMHUCTOIO MaTepuajia B MaTPUIE BO3MOXHBI MOBBIIICHUS
nokazanuii Ha nuarpammax [1C u 'K u3-3a xoapmaranuu 3¢GHEeKTUBHOTO
MOPOBOI'0 MPOCTPAHCTBA OJIM3 CTEHOK CKBAKUHBI (MHOTAA Ha JECITKU
CAaHTUMETPOB) TJIMHUCTHIMM YaCTHULIAaMH MPOMBIBOUYHOM >kuakocTu. He
XapaKTepHbl JJIsI TPEHIMHHO-KAaBEPHO3HOTO KOJUIEKTOpa B OTJIMYHE OT
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TpemmHHOrO cneayronme npusHaku: KnAK > Kol TK npu BckpsiThM Ha
MHHEPAIA30BAHHOW POMBIBOYHOMN KHUJIKOCTH.

OcHoBHBIE NPU3HAKH IJI1ACTOB-KOJUIEKTOPOB, IVIOTHBIX IIJI1ACTOB
U INN"IMHUCTBIX

Ilpu3znaxku naacmoe-KonneKmopos:
—min 3HavyeHust 'K ( mo 3 ramm, s [punstckoro nporuoa);
—3HaueHus HI'K Huke cpeaHero no ypoBHIO BCEM KpUBOU pa3pesa B
JTAHHOM UHTEPBAJE, IPU ITOM UCIOIb3Ys HH()OPMALIMIO [0 COCETHUM
CKBaXKWHAM;
—HaJWYre ITIMHUCTON KOPKH MO KPUBOM JUAMETPa CKBAXKUHBL.
Ilpu3naku naomHbIX RAACMO8:
—mnoBbiieHHbIN HI'K;
—IMaMETP CKBAXUHBI PaBEeH HOMUHAJILHOMY (pa3Mep J10J10Ta);
—aBrIcokue nokazanus bK, MK, BUKI3.
Buvioenenue enunucmapix naacmog:
—IMAMETP CKBAXXUHBI 0OJIbIIIE HOMUHAJIBLHOTIO;
—noxkazanus I'K BeIcokue;
—HanpoTuB nH noka3zanust BK min( ans [Ipunsrckoro mporu6a ot 5
10 10 Omm;)
Ilpu3naxku xapaxmepa HACblUieHUA NIAACHOE-KOILNEeKMOPOE:
Ecnu miacT-KoekTop BOJOHACHIIIEHHBII, TO:
— I'K,HI'K noka3zanust HU3Kue;
— BO3MOHO TJIMHUCTAsi KOpKa, HU3KU bK 11711 BOAOHACKIIIEHHOTO
macta( ot 10 10 30 Omm)
MBK>BK
[TnacT-kostekTop He(TEHACHIIEHHBIH:
— HI'K, I'K noka3anusi Hu3Kue
— BbK Bricokue nokazanust ( oT 10 OmM-meTp u 710 ©)
— WK B OMM OyneT BbICOKasi HCTUHHAS TIPOBOJUMOCTD.

Dt1amn III. Cugarue orcueToB

Ha pucynke 2.1 cTyneH4yaTod KpHUBOM IOKa3aH NHPUMEP CHATHS
OTCYETOB HAa MOIIHBIX U MAJOMOIIHBIX IJIACTAX.
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KoHTpoJibHBIE BOIPOCHI.

1. IlepeuncauTh ATanbl MPEIBAPUTEIHLHON OOpPaOOTKH JTaHHBIX

I'mc.

Ha3zBaTp kauecTBEHHBIE TPU3HAKU IIACTOB-KOJUIEKTOPOB.

Ha yem 6a3upyroTcs KOJTUYECTBEHHbIE KPUTEPUH?

Kakue nokazanus [1C u I'K npoTuB rimHucroro miaacra?

IlepeuncnuTh NPU3HAKU IUIOTHBIX IJIACTOB U TIIMHUCTBIX.

Ha3zBaTph npu3HaKku Ha KAYECTBEHHOM YPOBHE BOJOHACBIIIIEHHOTO

IJ1acTa-KoJJIEKTOpa.

7. Ha3Batb IIPU3HAKU Ha Ka4yeCTBEHHOM YPOBHE
He()TEHACHIIIIEHHOTO MJIaCTa—KOJIEKTOpA.

DB LD

IIpakTHyeckasi 4acTh
3agaHue A5l BHINIOJTHEHUS] TPAKTHKYMA

1. BuzyajibHO U3y4UTh MPECTABICHHBIN TIAHIIET 1Sl paOOTHI.

2. Pacrnio3HaTh M1acThI-KOJJIEKTOPHI, TIIMHUCTHIC TUIACTHI U

MJIOTHBIE.

3. PacuyieHUTh MIACThI-KOJUIEKTOPHI, IVIOTHBIEC U TITUHUCTHIC 110

KpPOBJI€ U MOJIOIIBE.

4.CHSTh OTCYETHI IO BCEM KPUBBIM:

v/ OJTHOTO CaMOr0 IJIOTHOTO IIacTa O pa3pesy;
v/ OJIHOTO CaMOT0 TJIMHUCTOTO ILIACTa TI0 pa3pesy;
v/ BCeX IIACTOB-KOJUIEKTOPOB.

5.Pe3ynbprarhl 3amucarth akkypatHo B TaOmuiyy. dopma Tabmuiibl

npunoxenue 1. (Cpenarb kcepokonuto (OpMbl TaOMUIBI U

pEe3yJIbTaThl BBITIOJIHEHUSI ATOM M TOCHEAYIOUUX MPAKTUYECKUX

paboT 3aHOCHUTH B JAHHYIO TAOJIHILY).

IHociienoBaTe/ IbHOCTH BBINOJIHEHUS 3a]aHMSL.

Ha manmere, BBIJJAHHOM, IIPENO/aBaTesieM IMpPEeACTaBICHBI
UCXOJHBIE KpUBBIE (JaHHBIE pe3yabTaroB wucciaenoBanus [MC) wu
pacueTHbIe KpUBbIE (pe3ynbTaThl HHTEppeTanuu gaHueix ['NC).

1.HeoOX0oquM0O BHHMMATENbHO W3YYWUTh [IANKYy IUIAHIIETa U
pa3obpaThcs, Kakas KpuBas (MHEMOHHKA) K KaKOM IIKajae OTHOCHUTCH.

2. CHATH OTCUETHl COOTBETCTBEHHO 4 MyHKTa 3ajaHus. Paborath ¢
IJIAHIIETOM BBIJAHHBIM TpernogaBarenem. [Ipumep Ha pucynke 2.1 u B
tabmuue 2.1.

3. Ha mpaktuueckoii pabote Ne 2 He0OX0AMMO 3alIOJIHUTH C NIEPBOTO
MO JIECSIThIN CTOJIOEI, MO BCEM IIacTaM BBISIBIICHHBIM, COTJIACHO 4 IMYHKTY
3a/IaHuA.
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LT

Tabnuya 2.1
MougHoc omuem KII ITII | KII ITHl | KII AK

M *p oo 1A D mo omuem HI'K 0;’.’;;’" 0n£;m on;;tlsm KP2N KIOI—AK KIOI—AK no no no Kllce K KT
naacm | nooowmsa K6 | nnacma | TK (D) | (HHKm) % Mz Mt, dopmyne | nanemke | nanemxe | (%) np

a naacma h () (.e) (/cm3) | (Omm) | (mxc/m) u36.(%) | 001.(%) (%) (%) (%)

| 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 | 17 | 18
Inn |2564-

2565.8 0.218| 1.8 | 1.44 | 1.74 | 2.62 | 56.6 | 184 | 25 5.4 10 6.3 15 15 2.1 |12.9)|5.2

2nn ;gg’;? 0.221| 0.7 | 1.09 | 1.60 | 2.51 | 75.7 | 181 | 29 6.9 10 7.2 19 17 1.4 | 16.6 | 3.5

U mak oanee ece nnacmol KoJuUleKmopbal OOUH NJIOMHBLI U 00UH 2IUHUCIMbLIL C NIIAHWEmA npedocmaeﬂermozo npenodasameﬂem

IIpumeuanue:

3-uti cmonbey - h — 3mo MOWHOCMb NIACMA, PASHUYA MeAHCOY NOOOWBOU U KDOBEl
2565.8 2564 = 1.8 m

11-v11t cmonbey- AT, uzsecmusx = 164mxc/m,; AT ., —0onomum=143 mxc/m; AT,.=550 mxc/m.
KIl AK,;s=184-164 /550-184=0.054*100=5.4%;

12-v11i cmonbey

KII AK,,,=184-143 /550-143=0.1007*100=10%

13-w11i cmonbey - Oy yspectisix =2.71r/em’; 0,= 1.2 r/em’

KII ITTI=2.71-2.62/2.62-1.2=0.063*100=6.3%

14; 15-v111 cmonbysl onpeoenerue cmompems no eekmopam Ha puc.3.1; 3.2.




16, 17, 18 — cmoabyvl 3anoauHsiomcss pes3yibmamami npocyemos no
dopmynam (4.2, 4.3, 4.4) uemeepmou nabopamopuou pabomei.
loxazanus I'Kmin u I'Kmax O0ondcHbl Oblmb panee cHAmMbL ¢ NiAHUWEmMa,
8bLOAHHO20 CILYULAMeENI0 NPenooasamenem, U 3aHeceHsbl 8 maouyy.

KIIO — koaghgpuyuenm nopucmocmu oowuu. B pacuem 6Gepemcs
qUb0 cpedHee 3HAUEHUe HNO 6CeM HNOPUCMOCMAM (He HA MHO20
OMAUYAIOWUXC MedHcOY co0oll), aubO 00HO U3 08YX-Mpex COBNABUIUX
Ppe3yibmamos pacCuumaHHoulx (ONpeoesieHHblX No najiemke) no pAasHbiM
memooam. H3 npusedennoeo npumepa 6 maobauye 2.1 0nsa oanvHeuue2o
paciema MOMNCHO 83Mb OaHHble cmoaoyos 14; 15,

KIID® =KIIO - KIICB :
I nn) KIID® =15—-2.1=12.9 %.
2nn) KIID® = 18— 1.4 =16.6 %.

KTJI=KTICB / 0.40
Inn) KIJT = 2.1/0.40 = 5.25 %;
2nn) KIUT= 1.4/ 0.40 = 3.5 %.

Ilpakmuueckasa paboma Ne 2 cuumaemcsa 3auiUWEHHOU, eClU
caywiamens YCMHO AUOO0 NUCOMEHHO, OMGEMUM HA 6ce KOHMPOJIbHble
60NPOCHL 6 NOJIHOM 00beme u 3aHecem 6 madauyy 6epHvlie 3HAUEHUA,
coomeemcmeyiowjue  padbouemy  naanHuiemy,  G6blOAHHOMY €M),
npenooasamenem.
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IIpakTnueckas padora Ne 3

Onpenenenue ko3pPpunnenta nopucroctu (Kn) mo 1anHubimM
AKYCTHYECKOI0 KapoTa:ka 1 raMMa-raMMa IJIOTHOCTHOI0 KapoTaxa

Ilenv pabomoi: HAYUYUTHCS PACCUNUTHIBATH TOPUCTOCTH C UCIIOJIB30BAHUEM
dbopmyibl - ypaBHenus Buuu u nanetok [nromGepaxe.

Teopernyeckasi 4acThb

Koaddumuent momaxoi (obmert) mopuctoctrn K BeIUMCIISIETCS Kak
OTHOIIIEHHUE CYMMapHOTro oObema BcexX mop Vnop B oOpasie mopoasl K
BUIMMOMY ero oowsemy Voop: Km =Vnop / Vobp. Ilpu unTepnperannu
HEO0OXOJIUMO MMETh HECKOJIbKO BapHaHTOB MpocueTa OOIIeH MOPUCTOCTH
10 TaHHBIM pa3audyHbix MeTosioB ['MIC. B nmanbheiinuii B pacuyer Oepercs
a100 cpe/iHee 3HAYEHHUE BCEX MOPUCTOCTEN (HE HA MHOTO OTJIHMYAIOIIUXCS
MEXJy co000if), nu00 OJHO U3 JABYX-TPEX COBMHABIIUX PE3YJIbTATOB
pacCUUTaHHBIX (OMPEAEICHHBIX 0 MAJIETKE) IO Pa3HBIM METOIaM.

Pacuer MOPHUCTOCTH 110 YPABHCHUIO Buiim

K  akyctuueckomy  kapotaxy (AK) oTHocsTCs  METOMBI,
ONPENEIAIOIIAE YIPYrU€ CBOMCTBA TOPHBIX MOPOJ, IPOWIECHHBIX
ckBaxxuHou. [Ipu AK B ckBaxuHe BO30YyXIAarOTCS YNpyrue KoJyieOaHus,
pacrpocTpaHsonecs 1o OypoBOMY pacTBOPY M B TOPHBIX MOPOAAX M
perucTpupyeMble NPUEMHBIMU YCTPOMCTBAMH CKBaKUHHOTO TpHOOpa.
OOBIYHO OTIPEACNSIIOTCA CKOPOCTH Y aMIUIUTY/Ibl MPUHUMAEMBIX CUTHAJIOB
Y UX 3aTyXaHHUE.

AKYCTHYECKMH KapoTa)X B OCHOBHOM HCIIOJIB3YETCS B JABYX
MOAU(PUKAIUAX: aKyCTUYECKHM KapoTaK MO CKOPOCTH M aKyCTHYECKUU
KapOTa)X N0 3aTyXaHWI. BBIIEIAIOT NPOJOJBHBIE YNPYTME BOJHBI,
BBI3BIBAIOIINE KOJIEOAHWA YacTHL] [0 HANpPaBJICHUIO PACHpOCTPaHEHUs
BOJIH, M [IONEPEYHbIC, BBI3BIBAIOIINE KOJIECOAHHUS NEPHEHAUKYISIPHO
HalpaBJICHUIO  PacOpoOCTpPaHEHWs  BOJHBL.  lIpomosibHBIE  BOJIHBI
pPacCIpoOCTPaHSIOTCA B TBEPABIX, JKUIKUX M Ta3000pa3HbIX Tenax, a
IIOIIEPEYHBIE, B OCHOBHOM, B TBEP/BIX TEJIAX.

Mexy CKOpPOCTBIO  PacIpOCTPAHEHHUS AKyCTHYECKHMX  BOJIH,
YIOPYTUMH CBOWCTBAMH M KOMIIOHEHTHBIM COCTaBOM TOPHBIX THOPOJ
CYIIECTBYET OINPEACIEHHAS aHAIUTUYECKAas CBsA3b. OQHUM W3 YPaBHCHUM,
ONMMCHIBAIOIINX CUCTEMHYIO CBSI3b, SIBISETCS CIEAYIOIIEE:
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AT =AT, +(AT, —AT, )-K,™ +(AT, —AT, )-K,"™ (3.1)

CK aHc CK

e m,1 m_3aBUCIT OT CTPYKTYPbl U CTENEHU KOHCOJIUIAIMU KOJUIEKTOpA
u uamenstorcs ot 0,7 go 1,5. Ilpu m,= 1 u k_= 0 nosydaem ypaBHEHHUE
cpeaHero BpemeHu (ypaBHeHue Buun):

AT, =AT, +(AT,~AT,) K, (3.2)
npu m.= 1:
AT, = AT, +(AT, -AT,,)- K, +(AT, -AT, ) K, (3.3)

Takum 00pa3zoM, BpeMsl IPOXOKACHUS YIPYTOl MPOJ0JIbHON BOITHBI
ONPEJICIISECTCS BPEMEHEM MPOXO0KIACHUS B CKEJIETE MOPOJIbl, B MIACTUYHOU
cocrapsitoeit AT,,, daronaa, 3anodHSAIONIETO TOPOBOE MPOCTPAHCTBO, U
Kod(pduUliMeHTaMy MOPUCTOCTA U TIMHUCTOCTH. [l03TOMY HHTEpBaIbHOE
BpeMs MOYKHO MCTIOJIb30BaTh i1 otieHku K, u K,

NuTepBaibHOE BpeMa B IUIACTOBBIX  BOJAX  3aBHUCUT  OT
MUHEpAJIM3alliM, TEeMIepaTypbl W JaBicHUS (TJIyOMHBI 3aJIeTaHus).
OkoHYaTeJIbHBIN BBIBOJ JIJI pacuera MOPHUCTOCTU IO ypaBHEHUIO Buiim
COOTBETCTBYET:

o _AT-AT,
n _AT.?{C_ATCK . (3.4)

rne, AT,, AT, AT, — vHTEpBaIbHBIE BPEMEHA MPOXOKICHUS YIPYTOU
MIPOJOJILHOM BOJIHBI B HCCIEAYEMOM IUIACTE, B MHHEPAJIbHOM CKEJIETE
nopoasl U Quirouae,  3aMOJHSIONIEM  [OPOBOE  MPOCTPAHCTBO,
COOTBETCTBEHHO, B Tpenenax 30Hbl ucciuenoBanus AK ( = 25 cM cTeHku
CKBa)KHHBI).

Onpeoenenue AT, , AT, AT,,.

Onpeodenenue AT,

IIpr aKyCcTH4eCKOM KapoTake W3MEPSETCA BpPEMsl IIPOXOXKICHUS
yIPYroil MPOI0JAbHON BOJHBI B MHTEPBAJE, COOTBETCTBYIOIIEM Oa3e 30HAa
AL. ba3za 30HIa — 3TO PacCTOSIHUE MEXIYy NPUEMHBIMH YCTPOWCTBAMU.
Touka 3anucu OTHOCHUTCS K cepenuHe 0a3bl 30H1a. [lnact Beigensercs Ha
CepeuHe NMOABbEMA U CEPEINHE CIIaZla KPUBOM.
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Onpeodenenue AT,

Bennunna AT, 3aBUCUT OT MUHEPAJIBHOTO COCTaBa CKeyeTa. JlaHHbIe
AT n1s HamboJee pacIpoCTpaHEHHBIX MOPOI000PA3YIOMNX MUHEPAJIOB
MpUBEICHBI B Ta0mIIe 1.

Tabnuya 3.1
MunepaJ AT, , MKC/M MumnepaJ AT, , MKC/M
KBapn 164 Jlonomur 143
IloneBoii mmar 170 AHTUAPUT 164
Cmoma 178 ['unc 172
Kanpuur 155 KamenHas conb 208
Optoknas 150 Anpout 166
MuKpOKINH 163 MycKoBUT 170

OTH 3HAYCHUS BEPHBI JIJI1 aTMOCPEPHBIX YCIOBUN I MOHOJIMTHBIX
MAaCcCHUBOB C UJI€aJbHBIM aKyCTUYECKUM KOHTAKTOM Mexy 3épHamu. Ho B
pEeaNbHBIX YCIOBUSX aKyCTUUECKUN KOHTAKT MEXKY 3€pHAMU YXYAIIACTCS
C YBEJIMYEHHUEM COAEPKAHUS TIIMHUCTOrO Marepualia B TEPPUTCHHBIX HIIH
HEPaCTBOPUMOTO OCTaTKa B KAPOOHATHBIX OTIOXKEHUSIX. BCé 3T0 mpuBoauT
K U3MEHEHUSAM B CTOPOHY yBenuueHust AT,.

[TosToMy, ¢ LIENBIO UCKIKOYEHHUS TTOTPEIIHOCTH B onpeacieHuu AT,
MOT'YT OBITh UCTOJIb30BAHBI IPYTHE CIIOCOOBI OIIEHKHU:

1. Cxopocth, u3MepeHHass B ckBaxkuHe (Wi A7), CONOCTaBISETCS C
NOPUCTOCTHIO, OMPENEIEHHON IO KEPHY MPHU €ro CIUIOIMIHOM OTOOpeE.
Crpourcs 3aBucumocth AT = f-( K,,). Tlepeceuenune 3Toii 3aBUCUMOCTH C
K, = 0 maér 3nauenue AT, coorBeTcTBytomee A7T,,.

2. Eciu CBeeHMM O MHUHEpPAJbHOM COCTABE CKEJETAa HEIOCTAaTOYHO,
MoxHO comnoctaButh BeauuuHbl AT u (BK). Crpoutcs rpaduk,
YCPEIHSIOMIMKA TIOJIYYEHHBIC TOYKH 10 TMepeceueHuss ¢ ocblo AT, u
Haxoautcs AT,,, COOTBETCTBYOIIEE Mopoje ¢ pxk —oo U AT = 0.

Onpeodenenue AT,

Bpemss mnpoxoxaeHus yrnpyrom npoAOJIbHOM BOJHBI AT, 1A
(barou10B, 3aMOTHSIOMIUX TOPOBOE MPOCTPAHCTBO, 3aBUCUT OT UX COCTaBa
U TepMoJIuMHaMHuueckoro cocrosinus (t°, Pm). Jlnga BOgHBIX pacTBOpOB
conerd AT, = 550 + 690 MKC/M 1 3aBUCUT OT UX MUHEPATIU3AIUH, TPUUEM C
yMeHblieHueM MmuHepaiauzauuu AT,  pacrér. [Jduas paccosoB = 420
r/em’. JI1s IPECHBIX PAcTBOPOB ¢ HHU3KOH MuHepammsarmeii AT, = 600 =
620 MKc/M, 1 CMeCH MPecHOTo (uiIbTpaTa ¢ MIACTOBOM BOJOM cpelHen
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muaepamm3anuu AT, = 580 + 600 mxc/™M. st IlpunsaTckoro nporuda B
cpeanem Gepercsi 550 r/cm’.

Jns vedptu BenmumHa AT, 3aBUCUT OT €€ IUIOTHOCTH W Ta30BOTO
daktopa u coctanisier 700 + 770 MKC/M, YBEIMUUBAsICh C POCTOM Ia30BOT0
dakTopa U yMeHbIIeHHEM TUIOTHOCTU. Bennuuna AT, (B ra3e) MeHsIETCS B
HIMPOKUX TMpeJiefiax B 3aBUCUMOCTH OT TEPMOOApPUYECKUX YCIOBUM U
paBHa 1000+2100mkc/m. [ToaTOMY, BBULY PE3KOTO pa3vuMsl B 3HAUCHUSIX
AT,., AT., Hanuuue raza B mopojae B 30He ucciegoBanusi AK Bcerma
3aBbinaeT A7, u, kak ciejacrsue, A7, .

OCHOBHbBIE 3224H PelIaeMble ¢ IOMOIILI0 AKYCTHYECKOr0
KAPOTAKA:

v’ onpejeieHne MOPUCTOCTH;

v JINTOJIONMYECKOIO COCTaBa TOPHBIX TOPOI;

v/ CTPYKTYpY IIOPOBOIO NPOCTAHCTBA TOPHBIXLIOPOI,

PacyeT mopucTOCTH MO JAHHBIM MJIOTHOCTHOIO FaMMa-
KapoTaxa

OmpeneneHre MOPUCTOCTH IO JaHHBIM IUIOTHOCTHOTO TaMMa-
ramMmMma-kapotaka. O0beMHas IJIOTHOCTh O, CBsI3aHA C KOA(DPUIIUEHTOM
o011ei mopucTocTH nmopoA cootnomenunem [10,18]:

Kn =(5,-6,) / (5,~ 3,). (3.5)

HC

rae Oy - IUIOTHOCTh MAaTpPHIIbI, 0, - TUIOTHOCTH baronaa, 3amOTHSIONIETO
MIOPOBOE IMPOCTPAHCTBO. M3 3TOro0 COOTHONIEHHS CHEAYET, YTO IO
pesynbratam ['TK- IT MmoxkeT ObITh ompesiesieHa TOAbKO 00111asi TOPUCTOCTh
MOPO/I, TIPEJCTAaBICHHAS 00hEMaMH MEX3EPHOBBIX MMOP, KABEPH M TPEIIHH
Y CBSI3aHHOW BOJIOW COAEPIKAIIEHCS Ha YACTUIIaX TJIMHUCTOIO MaTepraia.

B npoHMLAEMBIX ITOpOJaX 3HaYeHHe O, B 30HE MCCIIEIOBAHMS
I[TK-II, rnmybunHocTh KOTOpOoro He mpeBwimaer 0,1 M, ompenensercs
IJIOTHOCTBIO (DUIIbTpaTa MPOMBIBOYHOU XKUAKOCTU. /lna Ilpunamckozo
npocuda  niaomuocmev  Quivmpama  NPOMBIGOUHOU  HCUOKOCHMU
npunumaemcs 1.4-1.2 /em’.

B razonaceimeHHbix 1iactax omnpeaensieMoe Ky 3aBblaercs.
Binsinue ra3oHACBIIEHHOCTH 3aBUCUT OT IUJIOTHOCTH Ta3a, KoTopas B
CBOIO OYEpEe/lb ONPEAEIIAETCS IaBICHUEM U TEMIIEPATYPOIl.
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3HaveHus O,, OCHOBHBIX THUITOB OO/, IPEJCTABIICHBI B Ta0HIIE 3.2

Tabnuya 3.2

TopHbIe NOPOALI H“gcﬂn‘;f“" TopHbIe NOPOALI HHIQ/TCI;?CT"
KBapig 2.65 Hedrs 0.85
['nuna 2.63 Bona npecnas 1
N3BecTHsIK 2.71 Bona conmenas (C,=200 1.146
JomnomMur 2.85 /1)
AHTHIPUT 2.95 MoHTMOPMITOHUT 6€3 3.36
Tamut 2.18 MEKITAKETHON BOJIBI

Oproxkia3 2.57 MOHTMOPUIITTIOHUT c|22
Ans0uT 2.52 MACCOBBIM COJIEPKAHUEM

T'unc 2.32 BOJIBI 26%

OnpenesieHne MOPUCTOCTH € YY€TOM JTUTOJOTHYECKOTO
COCTaBa OPHOM MOPO/IbI C HCIOJIb30BAHNEM KOMILIEKCHBIX
najgerok Hlaromoepaxke

Kommnekcupie manetku [llnromOepike MO3BOJAIOT  ONPEICIHUTH
nopuctocth uccieayemoro rmiacta no aaHHbiM AK-HHKT u AK-I'TTI ¢
YYETOM JIMTOJIOTUU U C OMPABKOW 3@ BIMSHUE TJIMHUCTOCTH Ha MOKA3aHUS
HHKT.

Ilpumep onpeodenenusa nopucmocmu no oannvim AK-HHKT

(puc.3.1)
IToxazanust AK=184 wMKC OTKIagbIBAEM TII0 OCH «Y» HOKa3aHUus
nopuctoctu (pesynprar 3anucu meroga HHKT-KP2N =25% ¢ nnanmera)
o ocu «X» KII=25%. Touka nepecedeHust 3Tux KOOpAUHAT NONAAAET HA
mIKany JojioMuTa ¢ mokazanuem 15%. Takum 00pa3oMm, MbI TOJIYUHIH
UCTUHHYIO MOPUCTOCTh 15% c mompaBKoil 3a JTUTOJIOTHIO, KOTOpas Oynaer
IPUHUMATHCA 32 OOULYIO.

Ilpumep onpeoenenun nopucmocmu no oannvim I'T'TI-HHKT
(puc.3.2)
[okazanus [TTI=2.71 r/cM’ oTKiIamsiBaeM Ha ocH «VY», a IOKa3aHUs
nopuctoctd (manabie Metoma HHKT-KP2N  =25% ¢ mradmera),
OTKJIaJIbiBaeM Ha ocH «X»- KP2N=25%. Ilepeceuenue cXoauTcs Ha TUHUU
JOJIOMHUTa B TOYKE MOPUCTOCTH paBHOU 15%. Takum oO6pa3zoM, Mbl ©UMEEM
VCTUHHYIO ITOPUCTOCTh paBHYIO 15% c monmpaBko# 3a JINTOJIOTHIO.
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t, sonlc franstt time (usec/m)
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pL, bulk density (gfcm)

Frash water, liquid-filed hales (py = 1.0
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(neutro porosity index).
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KoHTpoJibHBIE BONIPOCHI
1. CriocoOnl onpenenenust nopuctocT o AaHHbIM AK (hopmyiibl).
2. 3agauu, pemaeMsple ¢ MOMOIIBI0 aKyCTHYECKOTO KapoTaxa?
3.Kakue cBoiicTBa ropHbIX mopoj onpeaesetr AK?
4. Ot yero 3aBucut napamerp AT, ?
5. YTO 3HAYUT, UHTEPBAIILHOE BPEMSI M OT YETO 3aBUCUT ATA BEIUYMHA?
6. Uto o6o3HavaeT maHHbIi napamerp AT, OT 4ero 3aBUCUT U B KaKUX
npeaenax U3MeHseTCs ?
7. HazoBute Heckoabko 3HaUeHUN AT .. OCHOBHBIX TTOPO000PA3yIONIINX
MHHEPATIOB?
8. 3amaun, pemraemsbie ['TTI u ciocoObI pernieHust TUX 3a1a4?
9.¥YcnoBus skcrutyatanuu npu6opoB AK u I'TTI u ux rimyOuHHOCTB
UCCIIETOBAHUS Y €IMHULIBI U3MEPEHUS ?
10. Baustnue ra3oHachIlEHHOTO T1acTa Ha onpeaensaemyto Bennunny [ TTI
METOA0M?

3ananue
1.PacuutaTh nopuctocTh 1o AaHHbIM AK (17151 M3BECTHSAKA W JOJOMHUTA) U
o ganabM [ T'11 anagorugso.
2.0npenenuts mopuctocth ¢ yderoMm Jurtojiorud nmo AK wu ITII mo
COOTBETCTBYIOIIMM MAJIECTKAM.
3.Pacuetsl o ¢opmyiiam caenaTh B TETPAJIU.
4.Pe3ynbprathel nopuctocter omnpeaenceHHbix no aaHusiM AK u I'TTI, mo
dbopmynaM UM majeTKaM aKKypaTHO 3aHECTH B TaOJUIy MPOAOJIKas
3aroJIHATh €€ COOTBETCTBEHHO TeMe MpakTudeckor padboTsl Ne3, c 10 mo
14 cronber.

IlosicHeHHE K BHINOJHEHHIO 32 JaHUA:

Boinonnenue nyHkra |

Hns pacuera KII mo AK (dbopmyna 3.4) 3nauenue AT, coOTBETCTBYET
nokazanusM AK ¢ manmera, 3to orcyer ¢ kpuBol AK 3aHeCEHHBIN B
Tabnuiy B cronben 9. AT,, = 550 r/em’.

Jina pacuera KII mo ITII (GGP) (dopmyna 3.5) 3HaueHue Oy
cootBeTcTBYeT nokazanusm ['TTI (GGP) ¢ mianmeTa, 3To 0OTCUET C KPUBOM

I'TTI(GGP) 3anecenHsblii B cTojoerlr 7. 0,=12 r/cM.

CkenetrHble 3HaueHus u3 Tadbnui (3.1 1 3.2) B TEOPETUUECKON YACTH.
PesynbTatel pacueroB KII, 3aHocsaTcs B Tabmuiy (mpuioxk.l) B CTONOIBI
11; 12; 13 — COOTBETCTBEHHO.

37



BreinonHeHre nyHKTA 2.
Cusitue 3nHauenuid KII ykazanbl crpenkamu (puc. 3.1; 3.2) u onucansl
BEITIIE. 3HAYEHUS 3aHOCITCS Tabmuiry (pmiiox.1) B cronbusr 14; 15.

Ilpakmuueckaa paooma Ne 3 cuumaemcsa 3auiUUIEHHOU, eCllU
caywiamesib YCMHO JUOO RUCbMEHHO, OMEEMmUl HA 6ce KOHMPOAbHblE
60npocvl 6 NOJIHOM 00veme u 3anec 6 maoauuy c¢ 10 no 14 cmonoeu,
6epHble  3HAYEHUA, CcOoOmeemcmeylowiue pabouemy  niaaHuiemy,
6bLOAHHOMY eMy npenooasameJiem.
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IIpakTnyeckas padora Ne 4

Onpenesienue KO3 (PpUuUMEeHTA CBA3AHHON BO/bI,
KO3 pHUIHEeHTA INIMHUCTOCTH KOIPpuuueHTa 3¢ (peKTUBHOU
MOPHUCTOCTH.

Ienv pabomer:  1IOHATH BIWSHUE TJIMHUCTOCTA HA KPUTEPUU
BBIJICJICHUSI  KOJUIEKTOpOB. Hayuutbces YUYUTBHIBATH  COJICpIKAHUE
NIMHUCTOTO  MHHEpajga B  COCTaBe KOJUIEKTOpA IIPU  pacyeTe
koaddurmenta 3¢ HEeKTUBHON MOPUCTOCTH.

TeopeaneCKaﬂ 4acTb

OcHoBHbIM MeTogoM [WC nns omnpeneneHus: TJIMHUCTOCTH B
ycnoBusax llpunarckoro mporuba sIBISIIOTCS pPaJMOAKTUBHBIE METOJIbI -
ramma kapotax (I'K) m cnekTtpoMmeTpuyeckuii ramma-kKapoTtax. ITH
METOJbl OCHOBAaHbl HAa W3MEPEHHH ECTECTBEHHOW TIaMMa-aKTUBHOCTH
TOpHBIX MopoA. Peructpupyemoe mpu 3TOM €CTECTBEHHOE TIamMa-
U3IIyYEHHE ONPEACISIETCA COAEpPKAHUEM B  MOPOJAX  MHPUPOIHBIX
PaIOaKTUBHBIX 3JIEMEHTOB — PAJIUOHYKIUAOB, CPEAU KOTOPBIX OCHOBHYIO
posib urparoT ypan ( 238 U, 235 U ), Topuii( 232 Th ) u npoaykTsl ux
pacriajza, a Takxke paauoakTuBHbI u3oton kamus ( 40 K ). Cpeau
OCaJIOYHBIX MOPOJi MAKCUMAIIBHON €CTECTBEHHON PaIMOAKTUBHOCTHIO, KaK
MpaBWio, OOJAJAIOT TJIMHBI, MUHUMAJIBHOM — 4YHUCThbI€ (HE TJIMHUCTHIC)
Pa3HOCTH TECKOB, MECYAHWKOB, M3BECTHSKOB. VICKIIOUEHHE COCTaBISIOT
HEKOTOpPhIE  PA3HOBUAHOCTHM  TOJMMHUKTOBBIX  I[ECYAHUKOB,  Ybs
MOBBIIICHHAS PAJUOAKTUBHOCTh MOXET OBbITh CBs3aHA C MPUCYTCTBUEM B
HUX KaJMeBOr0 MOJIEBOrO ImaTra, OMTYMHHO3HBIX Mopoha, (ocdaTtoB u
HEKOTOPBIX JPYyTruX MOpoj]. PaanoakTUBHOCTH OOJBIIMHCTBA OCAJIOYHBIX
MOPOJT HAXOJAUTCA B IPSIMOM 3aBUCUMOCTH OT UX TJIMHUCTOCTH.

B coBpemennou ammaparype 'K B kadecTBe AETEKTOpOB ramMma-
U3ITy4CHUS] OOBIYHO MCIOJIB3YIOTCA CIHUHTHUIALMOHHBIE CYETYMKW Ha
ocHoBe MoHOkpuctamia NaJ (Tl) wmm Cs] (Na) B coderanuum ¢
dbotoymHoxutensimu (OIY). CKBOXUHHBIM PAAUOMETPOM HU3MEPSETCA
CKOPOCTh CYETA, T.€. KOJHMYECTBO raMMa-KBAaHTOB, 3apETHCTPHUPOBAHHBIX
JETEKTOPOM 32 ONpeJIeIICH-

HBIN MHTEepBasl BpeMeHu. [lepexo1 OT CKOpOCTH cyeTa B UMII/MHUH K €CTECT-
BEHHOW paanoOaKTUBHOCTH, KkoTtopas B CHU wm3mepsatecs B MKP/4,
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OCYIIECTBIIACTCS IO  pe3yibTaTaM dSTaJOHHPOBKH  PagHoOMeTpa C
HCITOJIb30BAHMEM 3TATOHHBIX HCTOYHUKOB TaMMa-U3JTyUYCHHS.

Pe3ynabpTaThl U3MEpPEHHS E€CTECTBEHHOW pPaIMOAKTUBHOCTH IOPO/I
OTHOCSIT K TOYKE, COOTBETCTBYIOIICH CEpeIMHE ICTEKTOpa, SBIISIOIICHCS
TOYKOM 3aIUCH.

WurepnipeTupyss JaHHBIA METOI B KOMIUIEKCE C  METOJOM,
ONPECISIONMM  OOIIYI0 IMOPHCTOCTh, PACCUMTBHIBACTCS COJEPIKAHUC
[JIMHKCTOTO MaTrepuayia B mopoje. T.e. KOJMYECTBEHHOC COACpIKaHUC
CBSI3aHHOM BOJIbI, 3aHUMAIOIIIEH OOIIYI0 IOPUCTOCTD.

B ropHeix mnopogax, Kpome CBOOOAHOW (TpaBUTAIMOHHOM,
TJICHOYHOW) ¥ a7icOpOUPOBAHHON BOJIBI, COJICPKUTCS BOJIa XUMUUECKHU
CBA3aHHAs BOJIa, KOTOpas XapaKTepU3yeTCs HEMOABUKHOCTHIO,
BBICOKOW MPOYHOCTHIO  CBSA3EH, HECMOCOOHOCTBIO PACTBOPSAT.
XUMHUYECKHA CBSI3aHHAsl BOJIa COJICPKUTCA B TJIMHHUCTBIX MOpPOAAX U
BKJIIOYAET B €€0s KPUCTAUIM3ALMOHHYIO BOJY M KOHCTUTYLIMOHHYIO
BOLY.

Kpucmanauzauuonnasa_600a 6 Kpucmaiiuyeckou peuiemke 8
suoe monexyn H,O yoansemcsa npu naepesanuu nopoost 0o 300 °C u
bonee svicokux memnepamyp. B pezynibmame obpazyemcs 6e3600HOe
coeouHeHue Ui CoOeOUHeHUue ¢ MEHbUUM COOePICAHUEM BOObL.

Koncmumyyuonnaa __eoda oobpazyemcsa u3 6x00auux 8
KpUCIMANIu4eckyio pewlemxy muxepanoé uowos OH, H u uoua
oxconua H,0". Dmu munepanvi Kiaccuguyupyromcs Kax OCHOSHbIE
CONU CAAOBIX OCHOBAHULL U OCHOBAHUS, €ClIU UMEIOM 8 C80eM COCmase
uon OH : 6 oanHom cryuae 600a uz munepanos yoansemcs npu 300 -

1300°C.

YuuTeiBas INIMHHUCTYK)  COCTaBISIIOLIYHO,  IPONOPLUOHAIBHYIO
CBS3aHHON BOJE, M BBIUTS €€ U3 OOIIel MOPUCTOCTH MBI OMNpPENeTUM
sbdexTuBHYI0 mopucTocTh. g ydera cBszaHHOM Bonbl, aaHHble ['K
(YyHKIMOHAIBHO MPeoOpa3yloTcs W MaclITaOMpPYIOTCS Tak, 4YTOOBI IO
HEIMPOHUIIAEMBIM TTOpoAaM (TJIMHUCTHIE MJIACTHI) MOTYYUTh COBMAICHUE UX
C KpUBOW 0OIIEH MOPUCTOCTH, TaK KaK INIMHUCTHIE IJIACThl UMEIOT CaMyO0
BBICOKYIO IOPHUCTOCTh B CBSA3U C 3aHATOCTBIO BCEr0 00bEMa CBS3aHHOMU
BOJIOM, CJIEIOBATEIBHO BBICOKMM BOJIOPOJOCOAEPKAHUEM, TEM CAMBIM
JNOCTUTaeTCs rpaayupoBka nokazanuid 'K B enuHHIIax mopucToctu. 31O
COBIAJCHUE JIOCTUTAeTCs pacueToM Kodp(dUIMeHTa CBSI3aHHOW BOJIbI
(ACB). Janee mo eIuHOMY  MacmTaly  OTCUMTBHIBAIOTCA  C
COOTBETCTBYIOIIMX KPUBBIX MOPUCTOCTh W OOIIas, U 3aHATasi CBSI3aHHOU
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BOJIOH, a IO UX Pa3HOCTSIM HaXOoUTCsl 3P (HEKTUBHAS TOPUCTOCTD.
Pacyer koxdbdunmenta DOPUCTOCTH 3aHATON CBSI3AHHOW BOJIOW
(KTICB) u koaddurmenta nmopuctoctu ddpdexruHoit (KITDD)

ACB = KIIOrn.mn / (I'Ktek-I'Kmin), (4.1)

rae KIIOrnmn — oOlmas mopucTOoCTh TJIMHHUCTOTO IUIacTa MO paspesy;
I'Ktek - Tekymue mnoka3aHus ramma kapotaxka (orcuer 'K mo Bcem
1j1acTaM 3aHECEH B S-bIii cTOJIOCIT);

['Kmin —camoe MHHMUMaIbHOE TOKAa3aHWE TaMma KapoTaka MO paspesy
(TUTOTHBIH TUIACT).

KIICB = ACB*(I'Kmax - 'Kmin). (4.2)

Pesynerar pacuera KIICB 3anocutcs B pabouyro Tabnuiry B cTO0€I

16.

Pacuet 3 heKTUBHOM TOPUCTOCTH .

D¢ dexTuBHAS MOPUCTOCTh — 0OBEM MOP COCIUHEHHBIN KaHAIaMU H
3ar0JIHCHHBIN CBOOOHBIMU barongamu, 3a UCKJTFOUYEHUEM

W30JIMPOBAHHBIX (TYMUKOBBIX) MOP.

KITD® =KIIO — KIICB. (4.3)
Pacuyer koadduimenTa rIIMHUCTOCTH

KonnuecTBEHHO ~ IJIMHUCTOCTh  XapaKTEPU3YETCS  MAaCCOBBIM
conepxkanueM Crn (MaccoBas TJIMHHCTOCTb) B TBEPAOM (paze MOPOIbI,
BBIPAXKa€MOW B MPOLICHTAX WM JOJSAX €UHHUIIBL.

Jist  xapakTepUCTUKHM  OOBEMHOTO  COACpP)KaHUSI — TJIMHUCTOTO
Marepualia B MOPOJIE UCIOIb3YIOT KOIPHUIIMEHT 00BEMHOM TIIMHUCTOCTH
Kri, koropeii, Tak xe¢ kak u KIID® npencraBnsier kpurepuil s
pa3ziesieHus IIaCTOB Ha KOJUIEKTOPBI K HEKOJUIEKTOPHI.

Kpurepun komnekropa: Krin<20% ; KITOP>3 —4,5%.

MHOrO4YMCIEHHBIMUA HMCCIEJOBAHUSIMUA TIOKAa3aHO CYILECTBOBAHUE

JIOCTATOYHO TECHOM JHUHEHWHOMW 3aBucumMocTd mnokaszanuun ['K ot
[JIMHUCTOCTU TSI KapOOHATHBIX U TEppUreHHbIX nopoj [Ipunstckoro
nporuoa.
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ITocne wnaxoxaenus KIICB no dopmyne (4.2) xoaddunuenta
MOPUCTOCTU 3aHSATOM CBA3AHHOM BOJABI, MOKHO paccuuTaTh KOIPPUIIUECHT
00BEMHOM TJIMHUCTOCTH:

KT JI=KTICB / 0.40, (4.4)

rie 0.40 - »T0 cymmapuoe Bomopogoconaepxkanue (D W). SABnsercs
KOHCTAHTOM OMNpPENENEHHON M0 NEeTPOPU3NYECKUM 3aBUCUMOCTSIM C
UCIIOJIb30BAaHUEM PE3YJIbTATOB JTJA00PATOPHBIX UCCIEIOBAHUM KEepHA.
KoHTpoJbHBbIE BONIPOCHI
1. KakuMu XMMHUYECKUMU 3JIEMEHTAMU XapaKTEepU3yeTCs
€CTECTBEHHAsI paJIMOAKTUBHOCTh TOPHBIX TTOPOJ1?
2.Ha3BaTe BOJIBI BXOIIIINE B COCTAaB XUMHUYECKU CBA3aHHOU BOJBI.
JlaTb onpeneneHue.
3. Onpenenenue >hPEeKTUBHON MOPUCTOCTH.
4. JInst 9eTro KprBasi raMMa KapoTaka Mpeoopa3yeTcsi B € AUHUIIBI
NOPUCTOCTH. W Kakue 3TO €TUHUIIBI?
5. s gyero paccuuteiBaetcsa KIICB?
6. [Ins1 yero yuuTeIBaTh COAEPKAHUE TIIMHUCTOCTH B MOPOAE?
7. MeTonbl 1u1sl ONpeAeIIeHUsI TIIMHUCTOCTH

3ananue

1. Paccuutats KIICB no ¢opmyie (4.2)

2. Pacuutats KII9® no hopmy:e (4.3)

3. Pacuurats KI' o ¢popmye (4.4)

4. 3aHEeCTH pe3ysbTaThl paCYETOB B pabOuyr0 TabIuUILy
COOTBETCTBEHHO B cTOJIONKEI 16; 17; 18.

5. Cnenatb BBIBOJIBI 1O MPOICTAHHON UHTEPIPETALIMH TaHHBIX, IO
UMEIOIITUMCS pe3yJibTaTaM B paboueld Tabiuiie.

Ilpakmuueckaa paooma Ne 4 cuumaemcsa 3aWiUUIEHHOU, eCU
caywiamens YCMHO AU00 NUCLMEHHO, OMEEMUl HA 6ce KOHMPOIbHblE
60NPOCHL 6 NOIHOM o00beme U npou3zeesl GepHvle pacuemosl, NO
UHOUGUOYATIbHOMY 6APUAHNLY NIAHUIEMA C 3AHEeCEHUeM pPe3)ibImanmoe 6
pabouyr maoauuy (npunoxic.l).
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